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Pabovass mporpamMmma MO XUMHM Ha YpPOBEHb CpEIHEro OOIIero oOpa3oBaHMUs
COCTaBJICHA Ha OCHOBAaHMM MPUMEPHOW MPOrpaMMbl CPETHEro OO0IIero oOpa3oBaHUs MO
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rocyJapCTBEHHOTr0 00pa30BaTEIbHOTO CTaHJApTa CpeaHero ooOiiero oOpa3oBaHUS,
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IosicHUTEeIbHAA 3aIIHCKA

YueOHbIll MJIaH CcTapliel MIKOJbI MpeayCMaTpPUBAET TNIyOOKOE OBJIaJICHHE
BBIODAHHBIMU TPO(PHIBHBIMU  y4E€OHBIMM TpEeIMETaMH U 3aBeplieHue 0a30BOM
MOATOTOBKU 00YYarOUIMXCsl IO HEMPOPUIUPYIOUTUM HAIPABICHHSIM.

Hcnonb3oBaHWe WHIWBHAYAIbHBIX YUYEOHBIX IJIAHOB TpeOyeT J0CTaTOYHO
3HAUYUTEIBHBIX HM3MEHEHUU B COJEpKaHUM OOyYEeHHs, CTPYKType M OpraHU3aLUH
00pa30BaTeNbHOrO Mpoliecca, NOAX0JaX K OLEHKE KauyecTBa MOATOTOBKH 00yYarOLIUXCS.
IIpynunHBI 3aMHTEPECOBAHHOCTH B M3YYEHUU XMMHHM 10 MHIWBHUIYAIbHOU IIpOrpamme y
CTapUICKIACCHUKOB MOTYT ObITh pa3iuyHbIMU. KTO-TO TIUIaHHpYyeT NpOAOIKUTH
oOpazoBanue B BY3e, npoguibHbIM NPEAMETOM MPU MOCTYIIJICHUU B KOTOPBIH SIBIISETCS
XUMHsI, — €CTECTBEHHO, 4YTO Takue oOydaromuecs, Oojiee 3auHTEPECOBAHHBIE B
CEPHhE3HON XMMHUYECKOM MOJITOTOBKE, BEIOMPAIOT MPODUILHOE U3YUCHUE XUMUU. XUMUS
KaKk y4eOHbIM MpeAMeT B 00I1e00pa3oBaTENbHOM LIKOJIE SBISIETCS HE CyMMapHBIM
Ha0OpOM 3HAHWWA U YMEHUH, KOTOpble HEOOXOAUMO BO YTO Obl TO HU OBUIO YCBOWTH, a
BaYKHBIM CPEJICTBOM PA3BUTUS UHJIMBHUIYyaTbHBIX CHOCOOHOCTEH yHallIUXCH.

N3yyenue XuUMUM Ha TPOPUIBHOM YpOBHE CpEeIHEro (IMOJHOro) OOLIEro
00pa30BaHMsI HAMPABIIEHO HA TOCTUKEHUE CIICTYIOIINX LIEeTEH:

*OCBOCHUE 3HAHWUW O XUMHYECKOM COCTAaBISIIOUIEM €CTECTBEHHO - HAay4YHOHU
KApTUHBI MUPA, BAXKHEUIINX XUMAYECKUX OHATHUAX, 3aKOHAX U TEOPHSIX;

* OBJIQJICHUE YMEHUSAMHU NIPUMEHATh TMOJIYYEHHbIE 3HAHUA ISl OOBSICHEHMS
pPa3HOOOpPA3HBIX XUMHUYECKUX SIBJICHUI M CBOMCTB BEIIECTB, OIEHKH POJIM XMMHU B
Pa3BUTHHU COBPEMEHHBIX TEXHOJIOTMI U MOJYyYEHNN HOBBIX MAaTE€pPUAJIOB;

*pa3BUTHE [TO3HABATEIBHBIX MHTEPECOB U HMHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B
MIPOLIECCE CaMOCTOSITEILHOTO MPUOOPETEHHUs] XUMUYECKUX 3HAHHUM C HCIIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB UH(POPMAIIMH, B TOM YUCJIE KOMITBIOTEPHBIX;

*BOCIIUTaHUE YOEKACHHOCTH B IO3UTUBHOM POJIM XMMHUU B KU3HU COBPEMEHHOTO
o01ecTBa, HEOOXOJUMOCTH XUMUYECKHA TPAMOTHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBbIO U
OKpYIKarolIEn Cpee;

*[IPUMEHEHUE MOJIYYEHHBIX 3HAHUM M yMEHUH A1 0€30M1aCHOTO MCIOJIb30BaHUS
BEIIECTB M MaTepUaIOB B OBITY, CEIbCKOM XO3SIIICTBE M HA MPOU3BOJCTBE, PEILCHUS
PAKTUYECKUX 33]a4 B ITOBCEIHEBHOM XU3HHU, NPEAYNPEKACHNS SABICHUN, HAHOCSIINX
BpEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOILIEH Cpele.

3anaun 00y4eHHS:
e MarepuanbHOE €JUHCTBO BEUIECTB IPUPOIbI, UX TEHETUYECKAs CBSI3b;



e [IpuunMHHO-CIEACTBEHHBIE CBA3U MEXKAY COCTAaBOM, CTPOCHUEM, CBOMCTBAMU U
MPUMEHECHUEM BEIIECTB;

e [lo3HaBaeMOCTh BEHIECTB M 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
peaKuunii;

o OOBSCHAMIONMIASE W TMPOTHOZHUPYIOIIAS POJIb TEOPETUUYCCKUX 3HAHUH IS
(akTHUECKOT0 MaTepraga XUMHAH dJIEMEHTOB,;

KoHkpeTHOE XMMUYECKOe COSMHEHUE MPEICTABISIET COO0M 3BEHO B HENPEPHIBHOMN
LETIM MPEBPAICHUI BEIIECTB, OHO YYaCTBYET B KPYTOBOPOTE XMMHUUYECKHUX AJIEMEHTOB U B
XUMHYECKOM PBOJIIOIUH.

HeneBass rpynnma o0y4ammmMxcsi, B 3aBHCHMOCTH OT HX HHAUBHAYAJIbLHON
oOpa3oBareabHoili HanpaBJaennoctu (MOIT)

JlaHHas mporpamMma paccuMTaHa Ha yJalluxcs C pa3HbIM YPOBHEM IIOATOTOBKH,
MOTHBHPOBAHHBIX Ha IPO(EeCCHOHATBbHBIE OPUEHTUPHI, CBSI3AHHBIE C €CTECTBEHHBIMU
HayKamu, IporpaMMa HanpasjI€Ha Ha MMOATOTOBKY yyanuxcs K cinaue EI'D u
JanbHENIIEeMy NOCTYIJIEHUIO 00YYaIoLIErocs o MEJUIUHCKOMY, XUMHUKO-
TEXHOJIOTUYECKOMY, (papMaleBTUYECKOMY HPODUITIO.

Pe3yabTaThl 0ocBOeHHs y4eOHOT0 npeaMera «Xumus» OCHOBHbIE JIMYHOCTHbIEC
pe3yJabTaThbl 00y4eHNsl XUMMU:
. dbopMHpOBaHWE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH H

CIIOCOOHOCTH YYalIuXcsl K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMM K
OOy4eHHI0O M TIO3HAHWIO, OCO3HAHHOMY BBIOODY ¥ TIOCTPOEHHUIO JalibHEHIeH
WHJUBUyaJIbHOW TPAaeKTOpUU 00pa3oBaHusl Ha 0a3e OPUEHTUPOBKHU B MUpE Mpodeccuil u
PO ECCUOHANIBHBIX MPEANOYTEHUH, C YICTOM YCTOMUMBBIX MO3HABATEIbHBIX HHTEPECOB,
a TaKKe Ha OCHOBE (POPMHUPOBAHUS YBAXKUTEIHLHOIO OTHOLICHUS K TPYAY, Pa3BUTHS OIbITA
Y4acTHsI B COLIMAJIBHO 3HAYUMOM TPY/IE;

. dopMUpOBaHHE  ILIEIOCTHOIO  MHMPOBO33PEHMS,  COOTBETCTBYIOLIEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH W OOUIECTBEHHOM MPAKTUKH, YYUTHIBAIOILIETO
COLIMAJIBHOE, KYJIbTYPHOE, A3BIKOBOE, JyXOBHOE MHOT0OOpa3rue COBPEMEHHOTO MUPAa;

. dbopMUpOBaHHE KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOILNEHUU U
COTPYJIHHYECTBE CO CBEPCTHUKAMM, JAETHbMH CTapIIEro U MIIAJIIET0 BO3PACTA, B3POCIBIMU
B Ipoliecce 00pa3oBaTENbHOM, OOIIECTBEHHO IMOJIE3HON, y4eOHO-HCCIIeI0BaTENbCKOM,
TBOPUYECKOW U IPYTUX BUIOB JEATEIBHOCTH;

. dbopMupoBaHUE IIEHHOCTH 370pOBOro W Oe3omacHOro oOpasza KU3HU;
YCBOCHHUE TMPaBWJI HMHAWBUIYATbHOTO M KOJUIEKTUBHOTO O€30MacHOrO IMOBEACHUS B
Ype3BbIYANHBIX CUTYALUAX, YTPOXKAIOIINUX KMU3HU U 3JI0POBbIO JIIOCH;

. dbopMUpOBaHHE OCHOB HKOJOTMYECKON KYJIbTYphl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO HSKOJOTMYECKOTO MBIIUIEHHUS, PA3BUTHE ONBITA SKOJIOTHYECKU
OpUEHTHUPOBAHHOW  PEeIIEKCUBHO-OIIEHOYHON U  TPAKTUYECKON  JEATETbHOCTH B
KU3HEHHBIX CUTYyalUsX.

MeranpeanmeTrHble pe3yJbTaTbl O0y4Y€HHsS B CTaplled IIKOJE COCTOST U3



OCBOCHHBIX YYAIIUMHUCS MEKIIPEIMETHBIX OHITUI U YHUBEPCAIbHBIX YY€OHbBIX NeUCTBUI
(perynsiTUBHBIC, TIO3HABATENIbHBIC, KOMMYHHKATUBHBIC), CIIOCOOHOCTH WX HCIIOIb30BAHHUS
B y4ycOHOW, TO3HABaTE€IbHOM W  COLUMAJIBHOM  MPaKTUKE, CaMOCTOSITEIIbHOCTU
IUTAHUPOBAHUSI M OCYIIECTBICHHUS Y4eOHON MAEATeTbHOCTH W OpraHu3aluu y4eOHOTO
COTPYJHHYECTBA C IEJAroraMM M CBEPCTHUKAMH, K HPOECKTUPOBAHUIO U MOCTPOEHHUIO
UHAMBUYaIbHON 00pa30BaTeIbHON TPAEKTOPHUH.

OcHOBHBIC MCTAIIPCAMCTHBIC PC3YJIbTAThI O6y‘-ICHI/IH XUMHHU:

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS
e CAMOCTOSITEIBHO ONPEACNSTh I1IeJIM, 3aJaBaTh IMapaMeTpbl M KPUTEPUH, TIO
KOTOPBIM MO>KHO OINPEAEIUTh, YTO 11€JIb JOCTUTHYTA;

e OIICHMBATh BO3MOXHBIC TIOCIEJCTBUS JIOCTHUKEHUS TIOCTABIEHHOM 1€ B
JEATETLHOCTH, COOCTBEHHOW JKM3HU M JKM3HU OKPYKAIOIIMX JIFOJIeH, OCHOBBIBASICH Ha
COOOPaKEHUSIX STUKH U MOPAJIH;

e CTaBUTh U (OPMYIHpPOBAaTH COOCTBEHHBbIC 3a7aud B 00Opa30BaTEIbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAITUSX;

e OIICHWUBATH PECYPCHI, B TOM YHCJIC BpeMs M JIpPYrue HeMaTepUaIbHBIC PECYPCHI,
HEOOXOAMMBIC TSl TOCTHKEHUS TTOCTABICHHOM 1IETIH;

e BBIOMpPATh MyTh JOCTIKEHUS NN, INTAHUPOBATh PEIICHUE TIOCTABJICHHBIX 3a]1a4,
ONITHMU3UPYS MaTepUaIbHbIC M HeMaTepUaIbHbIC 3aTPATHI;

e OpraHu3oBbIBaTh OA(OPEKTUBHBIA TOUCK PECypcoB, HEOOXOMUMBIX IS
JOCTHKEHUS TTOCTaBICHHOM 11eTTH;

e COMNOCTABJISITH TOJYYCHHBIA PE3yNbTAT ACSITEIBHOCTH C MOCTABICHHOW 3apaHee
LEJIBIO.

IMo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

e HCKAaTh W HAaXOAUTh OOOOIIEHHBIC CIOCOOBI pelieHHs 3ajlad, B TOM YHCIE,
OCYILIECTBIIATh Pa3BEPHYTHIM MHPOPMAITMOHHBIN MMOMCK W CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHbIE 1 MTO3HABATEIbHBIE) 331a4H;

e KPUTHYECKM OIICHUBAaTh M MHTEPOPETHUPOBATh HUHMOpPMALMIO C  pa3HBIX
MMO3HUIINH, pacrio3HaBaTh HM  (DUKCHPOBATh IMPOTUBOPEYUS B HHOOPMAIMOHHBIX
HCTOYHHKAX;

e HCIIOJIb30BATh pasuyHbIe MOJICIIbHO-CXEMaTHYECKHUE Cpe/aCTBa LIS
MPEICTABJIEHNUS CYIIECTBEHHBIX CBSI3€M W OTHOIIEHWH, a TAaKXe IPOTUBOPEUNH,
BBISIBJICHHBIX B HH(GOPMAITMOHHBIX HCTOYHHUKAX;

e HAXOJUTh W MPUBOJUTH KPUTUUYECKUE apPryMEHThl B OTHOLIEHWUM ACHUCTBUU M
CYXXJIEHUH JIPyroro; CIOKOWHO W pa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEUaHUSIM B
OTHOIIIEHUH COOCTBEHHOTO CYXKJICHHS, pacCMaTpuBaTh HUX KaK PeCypc COOCTBEHHOTO
pa3BUTHS,

e BBIXOJIUTH 32 PAMKH y4€OHOTO TMpPEAMETa W OCYIIECTBIISITH IICICHANPABICHHBIN
MOMCK BO3MOXHOCTEH ISl MIMPOKOTO MIEPeHOca CPEICTB U CIIOCOOOB JICUCTBUS,

e BBICTpaWBaTh WHIUBUIYAJIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs
OTPaHUYEHHUS CO CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

e MEHSATh U YJEPKUBATh pa3HbI€ MO3UIIUH B IO3HABATEIHHOMN JAEATEILHOCTH.



KoMMyHuKaTUBHBIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

e OCYIIECTBIIATH JEJIOBYIO KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJIbIMU (Kak BHYTpU OOpa3oBaTeIbHOM OpraHu3allid, TaK W 3a €€ Ipejesiamu),
moaOupaTh TApPTHEPOB I JCIOBOM KOMMYHHUKAIIMM HMCXOAs W3 COOOpaKeHUU
PE3yIbTAaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMUHBIX CUMIATHIA;

e MPU OCYIIECCTBICHUU TPYNNOBOM pabOThl ObITh KaK PYKOBOAWUTENEM, TaK U
YJIEHOM KOMaHJIbl B pa3HbIX pOJsAX (reHepaTop uAeH, KPUTUK, HCIOIHUTEINb,
BBICTYTAIOMINM, SKCEPT U T.J.);

e KOOPJAMHHUPOBATH U BBHIMIOJHATH padOTy B YCIOBUSIX PEATbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;

e Ppa3BEpPHYTO, JJOTMYHO W TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U TUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

e pacro3HaBaTh KOHQJIMKTOTE€HHBIE CUTYaIlMU U MPEIOTBpPAIIaTh KOH(MIUKTHI 10 UX
aKTUBHOM (pa3bl, BBICTpAUBaTh JIEJIOBYI0O M 00pa30BaTElbHYI0 KOMMYHHUKAIIMIO, U30eras
JIUYHOCTHBIX OLIEHOYHBIX CYXKJICHUM.

B pe3ynomame uzyuenusa yueono2o npeomema «Xumusn» Ha ypoeHe cPeoOHe20
oouwezo oopazoeanus:
Buvinycknuk na y2nyoieHHom ypoeHe HAyuuUmca:

— packKpbIBaTh Ha MpUMEpPaX POJib XUMUU B POPMUPOBAHUU COBPEMEHHON HAy4YHOMU
KapTUHBI MUPA U B IIPAKTUYECKOMN AECATEIBHOCTU YEJIOBEKA, B3aMMOCBS3b MEXKYy XUMHUEN
Y IPYTUMU €CTECTBEHHBIMU HAYKAMU;

— WJUTIOCTPUPOBATH HA IPUMEPAX CTAHOBIIEHUE U 3BOJIFOLUIO OPraHUYECKOU XUMUHU
KaK HayKH Ha Pa3JIMYHbIX UCTOPUUYECKUX ITANAX €€ Pa3BUTHUS;

— YCTaHaBJIMBAaTh MPUYUHHO-CIICICTBEHHBIC CBSI3M MEXIY CTPOCHHEM aTOMOB
XUMHUYECKUX DJIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XUMHYECKUX IJIEMEHTOB
U HUX COCAMHEHUHA B COOTBETCTBUU C IIOJIOXKEHUEM XUMHUUYECKHUX DJIJIEMEHTOB B
MIEPUOINYECKON CUCTEME;

— AQHAIM3UPOBATH COCTAaB, CTPOCHUE U CBOMCTBA BELIECCTB, MPUMEHSS IMOJI0KEHUS
OCHOBHBIX XMMHUYECKHUX TEOPHUN: XHUMHUUYECKOTO CTPOEHHUS OPTaHUYECKUX COCIMHEHUM
AM. bBytnepoBa, cTpoeHUs aToMa, XUMHYECKON CBSI3U, AJIEKTPOIUTHYECKOU
JUACCOLIMALMM KHUCIIOT W OCHOBAHWM; YCTAaHABJIMBATH NPUYUHHO-CIICICTBEHHBIE CBS3U
MEXAYy CBOMCTBAMM BEILIECTBA M €TI0 COCTABOM M CTPOCHHUEM;

— TNPUMEHATH MNpPaBWJIA CHUCTEMATUYECKON MEXIYHAPOAHOM HOMEHKJIATYPhl Kak
CpeICTBa pa3InyeHUs U UACHTU(UKAIIMK BEIIECTB 10 UX COCTABY U CTPOCHUIO;

— COCTaBJIAITH MOJICKYJISIDHBIE M CTPYKTypHbIE (OpPMYJSIBI HEOPTraHUYECKUX U
OpraHUYeCKUX BEIIEeCTB KaK HOcUTeNed HuH(OpManuu O CTPOEHUU BEUIECTBA, €ro
CBOMCTBAX W NPUHA/JIEKHOCTH K OINPEICIICHHOMY KJIACCY COCIMHEHHN;

— OOBSCHATH MPUPOY M CHOCOOBI 00pa30BaHUS XUMUYECKOMN CBS3M: KOBAJICHTHOM
(TIOJISIpHOM, HETIOJISIPHOM ), HOHHOM, METAJNIMYECKOM, BOJAOPOIHOMN — C IEJIbIO ONpeeIeHuUs
XUMHYECKON aKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (U3MUECKHE CBOMCTBA HEOPTaHWYECKUX U OPTaHUYECKUX
BEIIECTB M YCTAaHABIMBATHh 3aBUCHUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THIIA



KPUCTAJUINYECKOU PEIIETKHU;

— XapakKTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHHHM XMMUYECKHUX CBOMCTB IPOCTBIX
BEILIECTB, BOJOPOJAHBIX COCIMHEHNUH, BBICIIINX OKCUAOB U THIPOKCH/IOB;

— IPUBOAUTH IIPUMEPHl XHMHYECKHX PEAKIUM, PACKPBIBAIOIINX XapaKTEpPHbIE
XUMHAYECKUE CBOMCTBA HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB M3YYEHHBIX KIACCOB C
LEJIbI0 UX UIEHTU(UKALNY U OOBSICHEHHSI 00JIACTH IPUMEHEHMS,;

— ONpENENATh MEXAHU3M pEaKUMH B 3aBUCUMOCTH OT YCIOBUM NPOBEACHUS
peaKkuMy U MPOTHO3UPOBATH BO3MOYKHOCTh IIPOTEKAHUS XMMHUYECKUX PEAKIUil HA OCHOBE
TUIIa XUMUYECKOM CBSI3M U aKTUBHOCTH PEArcHTOB;

— YCTaHABJIMBATh 3aBUCUMOCTb PEAKLMOHHONW CIIOCOOHOCTHM  OpPraHMYECKUX
COCAMHEHUN OT XapakTepa B3aWMHOIO BIIMSHUSA AaTOMOB B MOJIEKYJIaX C LEJIBIO
IIPOTHO3UPOBAHUSA IIPOAYKTOB PEAKLINH;

— YCTaHaBJIMBAaTh 3aBUCHMOCTb CKOPOCTM XHWMHYECKOM PEAKIUU W CMEIICHUS
XUMHUYECKOTO PABHOBECHS OT PA3NMYHBIX (PAKTOPOB C LIEIBIO ONPEIEICHUS ONTUMATbHBIX
YCJIOBUH IIPOTEKAHUS XUMMUYECKUX IIPOLIECCOB;

— YCTaHaBIIMBaTh TEHETHYECKYIO CBS3b MEXIy KilaccaMd HEOPTaHWYECKUX |
OPraHUYECKUX BEIICCTB JJII OOOCHOBAHUS NMPUHIIUIIMAIBHOM BO3MOXKHOCTH IOJTYYCHHS
HEOPraHMYECKUX U OPTaHUYECKUX COCAMHEHUN 3aJaHHOTO COCTaBa U CTPOCHUS;

— TIOI0UPATh PEAreHTHI, YCIOBHSI M ONIPEACISITh POIYKTHI PEAKIIHH, TTO3BOJISFOIIIX
peanu3oBaTh J1a0OpaTOpHBIE W TPOMBIIUICHHBIE CHOCOOBI TMOJYYCHHUS BaKHEHIIIMX
HEOPTaHWYECKUX U OPTaHUYECKUX BEILICCTB;

— OMpeNeNaTh XapaKTep Cpelbl B pe3yibTare THAPOIM3a HEOPraHUYECKUX |
OpTaHWUYECKUX BEIIECTB M TMPUBOAUTH MPUMEPHI THAPOIN3Aa BEIICCTB B IMOBCEIHEBHOU
YKU3HU YeJIOBEKa, OMOJIOTHYECKIMX OOMEHHBIX IPoIleccax U MPOMBIIIIEHHOCTH;

— TPUBOIUTH TPHUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUi B IMPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOLIECCaX U KU3HEAEATCIbHOCTH OPTraHU3MOB,3

— 000CHOBBIBaTh MPAKTHUUYECKOE UCIIOIb30BAaHNE HEOPTAaHUYECKUX U OPTaHUYECKUX
BEIIECTB U UX PEAKIMI B TIPOMBIIIICHHOCTH H OBITY;

— BBITIOJHATh XUMWYECKHA OSKCIEPUMEHT TI0 PACIO3HABAHUIO M TOJYYCHUIO
HEOPTaHWYCCKUX M OPraHWYCCKUX BEIICCTB, OTHOCSIIMXCS K Pa3IUYHBIM KiaccaM
COCAMHEHUM, B COOTBETCTBMH C TpaBWIaMH W IIpueMaMud OC30IacHOM paboThI C
XUMUYECKUMHU BEIIECTBAMH U JTAOOPATOPHBIM 000PYI0BaHUEM;

— TPOBOAUTH pPacyeThl HA OCHOBE XMMHUYECKHX (HOPMYT M ypaBHEHUUN peaKIluil:
HaXOXXJIEHUE MOJIEKYJSIPHOW (POPMYJIBI OPTaHUYECKOTO BEIIECTBA MO €r0 TJIOTHOCTH U
MacCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €0 COCTaB, WJIM MO MPOAYKTaM CrOpaHUS;
pacyeTbl MacCOBOM JIOIM (MAacChl) XMMHUYECKOTO COCIMHEHHUS B CMECH; pacueThl MacChl
(oObema, KOJMMYECTBAa BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB JaHO B
U30bITKE (MMEET MPUMECH); pacdyeThl MACCOBOM WJIM OOBEMHOMN JOJM BBIXOAA MPOIYKTa
peaKIuy OT TEOPETUUYECKU BO3MOXKHOTO; pacueThl TEIIOBOro d(pdekTa peakiuu; pacueTsl
00BbEMHBIX OTHOIICHWM Ta30B MpPU XMUMHUYECKHX PEaKIMAX; pacueTbl Macchl (0Obema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CJIM OJHO U3 BEIIECTB JJaHO B BUJE pacTBOpa
C OTIPE/ICJICHHOM MacCOBOM J10JIel paCTBOPEHHOTI'O BEIIIECTRA;

— UCIOJb30BaTh METOJbl HAYYHOTO TMO3HAHUS: aHAIW3, CUHTE3, MOJEIUPOBAHUE
XUMHUYECKUX TPOIIECCOB M SBIICHUN — TPU PEIICHUN YYeOHO- MCCIE0BATEIIbCKUX 3a/1a4
10 U3yYCHHUIO CBOMCTB, CLIOCOOOB MOMYyYEHUS U PACTIO3HABAHUS OPTaHUYECKUX BEIECTB;



— BJAQAETh TPaBWIAMH O€30MacHOTO OOpalieHuss ¢ €JAKUMH, TOPIYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU OBITOBOM XUMHH;

— OCYHIECTBJISITh ~ MOWUCK  XMMHUYECKOM  WHpOpMAIMM 1O  Ha3BaHUSM,
uAeHTU(UKATOPaM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KPUTHYECKH OLIEHUBATh W HWHTEPIPETUPOBATH XUMUYECKYIO HWH(MOpMAIHIO,
coJiepKallyocsi B COOOIIEHUSIX CPEJICTB MaccoBOM MHGpopmalu, pecypcax MHtepHera,
Hay4YHO-TIOMYJISIPHBIX CTAThsIX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
IEJISIX BBISIBJIICHHSI OIMTUOOYHBIX CYKJICHUN U (DOPMUPOBAHHSI COOCTBEHHOH MO3UIINH;

— YCTaHaBIIUBaTh B3aMMOCBS3U MEXIy (akTamMu U TEOpHeH, NPUYUHON W
CIEICTBHEM TMpU aHAIM3e NPOOJIEMHBIX CHUTyallmidi W OOOCHOBAaHWW TPHHUMACMBIX
pEIIEHUI Ha OCHOBE XMMHUYECKUX 3HAHU;

— TPENCTaBIsATh MYTH PEIICHUS TJIOOANBHBIX MPOOJEM, CTOSIIHUX Tepes
YEJIOBEUYECTBOM, U MEPCIEKTUBHBIX HANPABICHUN Pa3BUTHS XUMUYECKUX TE€XHOJOTHH, B
TOM YHUCJIE€ TEXHOJIOTMH COBPEMEHHBIX MATE€pUANIOB C Pa3IMUYHON (PYHKIMOHAIBHOCTHIO,
BO30OHOBJISIEMBIX HMCTOYHUKOB CBIPbS, MEPEPA0OTKU U YTWIM3ALMKU MPOMBIIUICHHBIX WU
OBITOBBIX OTXOJIOB.

Buvinycknuk na y2nyonenHom ypoeHe noiyuum 603MOHCHOCHb HAYUUMbCA:

- (popMynHpoBaTh LIEJIb WCCIICIOBAHUS, BBIJIBUTATh 51 MIPOBEPSIThH
AKCIIEPUMEHTAIIBHO TUIIOTE3bl O XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U
CTPOCHMSI, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKHUE PEAKIUU, O XapaKTepe U MPOAYKTaX
Pa3IMYHbIX XUMUYECKUX PEAKLUN;

— CaMOCTOSATEIHLHO TUIAHUPOBATh W TPOBOJUTH XUMHUYECKHE OKCIICPUMEHTHI C
coOmro/leHeM TmpaBui Oe3omacHod paboOThl € BeHIECTBAMU U JIAOOPATOPHBIM
000py1oBaHUEM;

— MHTEPIPETUPOBATh JAaHHBIE O COCTaBE W CTPOCHWW BEIIECTB, IMOJYYCHHBIC C
MTOMOIIbIO COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB;

— OIHUCHIBATh COCTOSIHUE DJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX TIPEICTABICHUNM O CTPOCHUM aroma Juisi OOBSACHEHHsS] PE3yJIbTaTOB
CIEKTPaJIHLHOTO aHAJIN3a BEIIECTB;

— XapaKTepU30BaTh POJIb A30TOCOJCPKAIIMX TETEPOIUKINICCKUX COCTUHEHUN U
HYKJICMHOBBIX KHCJIOT KaK BAXKHEHIIINX OMOJIOTHYCCKN aKTHBHBIX BEIECTB;

— TPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKInii, IeKaIMX B OCHOBE MPUPOTHBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB.



1. Conep:kanue yueOHOro npeamera « Xumusp» Koam4decTBo 4yacoB Ha MOAYJIb U HA

KJIacc:
Neni\im Pacnpenesienue
y4eOHbIX YacOB 10
Ha3zBanue moayJist
KJIaccam
10 xaacc 11 xnace
1 OcCHOBHBIE MOHATHUSI OPTAaHUYECKON XUMHUHU 8 |-
2 YrieBoopoast 42 | -
3 Kucnopojacoaep:xaiiue opraHuuecKue 33 |-
COCTUHEHUS
4 A30T- ¥ cepocoaepkKallue COCAUHECHUS 5 |-
buonornyeckn akTUBHBIC U BBICOKOMOJICKYJISIpHBIE | 36 | -----
BEIIIECTBA
6 OCHOBBI XUMUH 26
170
1 Crpoenue Bemectrea | =——— 14
2 XumMuueckue peakgyn | T 28
XuMnyeckue Bemectsea 00| ==——- 100
4 Xumus v KW38b | e 28
170




KM/Homep ypoxka DOneMeHThl 3HaHUI OOBeKT Kputepun/mapameTpsl
OIICHUBAHUS OIICHUBAaHUS
Mogayns 1.OCHOBbBI XUMUNU 26 yacos
K1.1 | CamocrosTenbHas - YMeHue oObsICHATH Tect Tectr - 1 OGamr 3a
pabora  «CTpoeHue | 3aBUCUMOCTb CBOMCTB ®opMybl MpaBUJIbHBIA OTBET
aToMay XUMHUUYECKUX IJIEMEHTOB U UX dopmynel — 2 Oaa
1. Tect COEIMHEHNH OT IOJIOKEHHUS 3a IIPaBUIILHO
2. CocraBnenue anemeHTa B [lepuoguueckon HalMCcaHHbIe
AIEKTPOHHBIX cucteme [[.. MenneneeBa dbopmynbl, 1 Gamn 3a
KOH(Urypanui - YMeHue XxapakTepu30oBaTh S-, HETOJIHBIN OTBET
aTOMOB p- u d-371eMEHTHI IO UX
1oJjoxeHuro B Ilepuonnueckon
S ypok cucreme /[.11. MenneneeBa
- [Tonumatp cMmbIci
BAXKHEUILINX IMOHATUN
(BBLIETISATH UX XapaKTEepPHBIC
MIPU3HAKH): BEIIECTBO,
XUMHUUYCECKHUH DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, U30TOTIBI.
K CamocrosrenbHas - YMmenue o0wsicHITh npupoay | Tect Tect - 1 Oamn 3a
1.2 | pabora «XuMHYecKasi | XHMUYECKOW CBSI3U(MOHHOM, Cxembl MEXaHU3MA | IPABUJIBHBIN OTBET
CBSI3b» KOBAJIECHTHOM, METAJITMYECKOM, dopmynel — 2 Oanna
1.Tect BOJIOPOJTHOM ) 3a MPaBUIILHO
2.CocraBiieHue - [lToHuMaTth cMbICIT TOHATHIA HaIlCaHHbIE
MEXaHU3MOB XUMHYECKas CBS3b, dbopmyne, 1 Gamn 3a
oOpa3oBaHUs ANEKTPOOTPULIATEHHOCTD, HETIOJIHBII OTBET
BEIIICCTB - YMETh onpeaesisiTh BU/
XUMHYECKUX CBA3EU B
8 ypok COEIMHEHUSX U THUII
KPUCTALUTNYECKOUN PEIIETKU
K Pewenne 3amau -YMEHUE MTPOBOJANUTH Pemenue 3anau 3a ypaBHEHHE
1.3 BBIUYMCJICHUS 110 XUMHUYECKUM peakiuu — 1 6an




11 ypoxk dbopMynaM u ypaBHEHUSIM 3a pacyeT mMacchl,
o0bema — 1 Gamn
3a pacdeT MaccoBOH ,
00BbeMHOM 10K — 1
Oan
K CamocrosiTenbHas - [loHUMAaTh CMBICT TOHATUI VYpaBuenus VYpaBuenus — 2 Oasa
1.4 | pabora pacTBODHI, PacTBOPUMOCTD, | peaKIuit 3a PaBUIBHO
«XUMHUYECKUe AIEKTPOIUTHI U Cxembr OBP HaIlMCaHHbIE
peaKIm» HEAJIEKTPOIUTHI, dbopmynbl, 1 Gamn 3a
AIEKTPOTUTHICCKAS HEITOJTHBIN OTBET
17 ypoxk JIACCOIMALINS, OKUCITUTEIb U
BOCCTAaHOBUTEb, OKHCIICHUC U
BOCCTAHOBJICHUE,
- YMETh OTPEIEIATh
OKHUCJTUTEIIb U BOCCTAHOBUTEb,
- pemiate OBP MeToi0M
AIIEKTPOHHOTO OajaHca
- yMeTb nucatb PO
Hcnonbs3yercs o6opynoBaHue
nieHTpa «Touka pocray.
K'1.5 | KontponpHas pabota | - ymeHUE OOBACHATH Mpupoay | CxeMsl 3amauun: 3a ypaBHEHHE
1o TeMe «OCHOBBI U CIOcoOBI 00pa3oBaHUs YpaBHeHUs peakiuu — 1 6amn
XUMHW XUMHYECKOU CBA3U: 3amaun 3a pacuer Macchl,

24 ypok

KOBAJICHTHOMU (TIOJISIPHOM,
HETOJISIPHOI ), HOHHOM,
METAJUIMYECKOU, BOJOPOIHOM.
- OOBSCHSATH CYIIHOCTh
M3YUYEHHBIX BUJIOB
XUMHUYECKUX PEAKIINN:
ANEKTPOIIMTUIECKON
JUCCOLAIMU, HOHHOTO
oO0MeHa, OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI

obbema — 1 6amn

3a pacuet MaccoBOM ,
o0BpeMHOU 10U — 1
oan

VYpaBHeHUs (CXEMBbI) —
2 Gaa 3a IpaBUIIBLHO
HaIllCaHHbIE
dbopmyner, 1 Gamn 3a
HEMOJIHBIN OTBET




(¥ coCcTaBIsATh WX yPaBHEHUS)
- IPOBOJUTH PACUETHI HA
OCHOBE XMMUYECKUX POopMyT U
YPaBHEHUU PEAKIUN: PaCUEThI
MacCOBOM /10711 (Macchl)
XUMHYECKOTO COETMHEHUS B
CMECH;

- OCYLIECTBIIATh PACUETHI,
WCIIOJIb3YS Fa30BbIC 3aKOHBI.
Hcnonb30BaTh alropuTMbl pU
pEIICHUY 3a7a4

Momyis 2. OCHOBHBIE TIOHSTUS OPT AHUYECKOU XUMUU

18 ¢

K2.1 | CamocrositenbHas - OCyIIECTBIATh PACYETHI 1O Pemenne 3amau 3a ypaBHEHUE
paboTa Mo pelIeHUI0 | YCTAHOBJICHUIO (POPMYJT peakiuu — 1 6amn
3aJ1a4y Ha BBIBO/JI YTJI€BOAOPOAOB 10 3a pacuet
bopmyn BJIEMEHTHOMY COCTaBY M I10 MPOCTEUIIIEN

30 ypok aHaJIN3y MPOAYKTOB CTOPAHMUSI. dhopmyiel — 1 Gamn
3a pacueT UCTUHHOU
dbopmynsl — 1 Gamn

K22 | CamocrosTenbHas - IOHUMATh MTOHSATHUS dopmybl u30MepoB | 1 Oann 3a
pabota YIJIEPOJIHBIN CKEJIET, Ha3zBaHnus BeliecTs | mpaBUJIbHBIN OTBET
1.Hanucanune (byHKUHOHATIBHAS TpyMIa,

HU30MEpPOB HU30MEpHsT U TOMOJIOTHSI,

2.Knaccudukarus u
HoOMeHKJ1aTypa OB.

CTPYKTypHasi u
MPOCTPAHCTBEHHAs U30MEpUs

- KJIacCU(pUIIUPOBATh
OpraHMYecKue BEUIeCTBA

10 BCEM U3BECTHBIM
KJIaCCU(HUKAITMOHHBIM
IpU3HaKam

- Ha3bIBaTh U3y4YCHHbIE
BEILIECTBA 110 TPUBUAIBHOMN WU
MEKTyHapOTHOU




HOMEHKJIaType

K2.3 | Kortpomab 3HaHu# 0 | - OOBSICHATH, YTO HA3bIBAIOT Tecr Tect - 1 Oamn 3a
TeMe «OCHOBBI OKHUCJICHHEM U VYpaBueHus MpaBUJIbHBIN OTBET
OpraHU4eCcKOu BOCCTAaHOBJICHUEM B dopMyibl VYpaBuenus — 2 Oasa
XUMUN OpraHUYEeCKON XUMUHU. 3a PaBUIBHO

CocTaBnsiTh ypaBHEHUS HaIMCaHHbIE
44 ypok OKHUCJIUTEIBHO- dbopmynbl, 1 Gamr 3a
BOCCTAHOBUTEIBHBIX HETOJIHBIA OTBET
OpPTraHUYECKUX PEAKIUN C
MOMOILBIO METOIA
AJIEKTPOHHOTO OaaHca
- Knaccudukarus peakiuit
OpraHUYECKUX BEIIECTB MO
CTPYKTYpPHOMY MIPU3HAKY:
3aMellleHHe, IPUCOEIUHEHHE,
OTILEIJICHUE.
Mogaynb 3. YIJIEBOAOPO/bI 42 vaca

K CamocTosTenbHas - YMETh Ha3bIBaTh U3y4YeHHbIE | TecT Tect - 1 Oamn 3a

3.1 | pabota mo Teme BEILIECTBA 10 TPUBUAIBLHOM WU | Y PaBHEHUS MPaBUJIbHBIN OTBET
«AJIKaHbI U MEXKIYHAPOIHOU peakumin VYpaBuenus — 2 Oamia
LUUKJIOAJIKAHBD) HOMEHKJIaType CrpykTypHBIE 3a MPaBUIILHO
1.Tect - XapaKkTepu30BaTh CTPOCHUE U | (HOPMYJIBI HaIlCaHHBIE
2.Pa3BepHyTas 4aCTh | XUMHYECKHE CBOMCTBA dbopmyinbl, 1 Gamn 3a

51 ypox U3YUYEHHBIX OPraHUYECKUX HETIOJIHBIA OTBET
COeIMHEHUN

K CamocTrosTenbHas - [Iporno3upoBath cBOMCTBA Tect Tect - 1 Oamn 3a

3.2 | paboTa mo Teme M3y4aeMbIX BEILIECTB Ha YpaBHeHUs MPaBUJIbHBIN OTBET
«AJKaHbI U OCHOBAHUU TEOPUHU peakuui VYpaBuenus — 2 6amia
UKJIOAJIKAHBD) XUMHUYECKOTO CTPOCHHUS CrpykTypHBIE 3a MPABUIIBHO
1.Tect OpTraHUYECKUX BEIIECTB. dbopmyIbl HaIMCaHHbIE

2.Pa3BepHyTas 4acThb

66 ypok

-00BACHATH 3AaBUCUMOCTD
OpPTraHUYECKUX BEIIECTB

OT UX COCTaBa U CTPOCHMHA

dbopmymsl, 1 6amn 3a
HEMOJHBIN OTBET




K Tect o Teme - [Ipornosunposars cBOMCTBA Tect Tect - 1 Oamn 3a
3.3 | «ApeHb» M3y4aeMbIX BEIIECTB Ha MPaBUJIbHBIA OTBET
OCHOBAaHHUH TEOPUU
73 ypoxk XUMHUYECKOTO CTPOEHUS
OpraHUYECKUX BEIIECTB.
-00BSICHATH 3aBUCUMOCTh
OpraHUYECKUX BEIIECTB
OT X COCTaBa U CTPOCHMSI
- 00BACHATH B3aMMHOE BIHUSHUE
aTOMOB JIpYT Ha JIpyTa
K KoHnTtponbsHas paborta | - O600mate 3HaHus u nenatb | Tect Tect - 1 Oamn 3a
3.4 | Ne 3 mo teme BBIBOJIbI O 3aKOHOMEPHOCTAX I'eneTnueckas CBsI3b | IPABUIIBHBINA OTBET
«YTIIEBOOOPOIBDY N3MEHEHNHN CBOMCTB B 3amaun VYpaBHenus: — 2 6aia
TOMOJIOTUYECKOM PSITY 3a IpaBUIBHO
85 ypok - [Iporno3upoBaTh CBOMCTBa HAIMCaHHbIC
M3y4aeMbIX BEILIECTB Ha dbopmynel, 1 Gamn 3a
OCHOBAaHWH TEOPUHU HEIOJIHBIN OTBET
XUMHYECKOTO CTPOEHUS 3agaun: 3a ypaBHEHUE
OpraHUYECKUX BEIIECTB. peakuuu — 1 6ann
-00BSICHATH 3aBUCUMOCTh 3a pacyeT mMacchl,
OpTraHUYECKHUX BEIIECTB obbema — 1 Gamn
OT MX COCTaBa U CTPOCHHUS 3a pacdeT MacCOBOH,
00BeMHOI 1o — 1
0an
Mogaynb 4. KUCJIOPOJCOJEXAIIME OPTAHUYECKHWE BEIIIECTBA 33y
K [Ipoekt «CHEXKKN» - XapaxkTepu3oBaTh CBOMCTBA [IpesenTanuu Kpurepun
4.1 MPOCTHIX 3(HUpax CIUPTOB U IIPOEKTY myOJIMYHOTO
95 ypox (heHOJIO0B. BBICTYTUICHUS

- CpaBHUBaTh PU3NUYECKUC U
XUMHUYECKHE CBOMCTBA
CIIUPTOB.

- HaOnmromaTe 1 OnuCHIBaTh
JIEMOHCTPUPYEMbBIC




XUMHYECKUE PEAKIINH C
MTOMOIIBIO POJHOTO SI3bIKA U
SI3bIKa XUMUH

- [ToHMaTh,4TO NPAKTUYECKOE
npuMenenue OB o0ycioBieHo
HX COCTaBOM, CTPOCHUEM U
CBOMCTBaMH

K CamocTosTenbHas - [Iporno3upoBats cBOMCTBa Tect Tectr - 1 Oamr 3a
4.2 | paborta M3y4aeMbIX BEIIECTB Ha YpaBHeHUs MPaBUJIbHBIN OTBET
«KapOoHusbHbIe OCHOBAHUH TEOPUU peakuun VYpaBHeHus — 2 6amia
COEJIMHEHUSD) XUMHUYECKOTO CTPOCHHUS CtpyKkTypHBIE 32 MPABUIILHO
1.Tect OPraHUYECKUX BEILECTB. bopmybl HalMCaHHbIE
2.Pa3BepHyTas 4acCTh | -OOBSICHATH 3aBUCUMOCTD dbopmyibl, 1 Oamn 3a
OpraHUYECKUX BEIIECTB HEIOJIHBIA OTBET
105 ypox OT UX COCTaBa U CTPOECHUS
Hcnonb30BaTh alropuTMbl pU
petiennu 3aaad. CocTaBiIsATh
YpaBHEHHUS O 33JaHHBIM
CXeMaMm IPEBpALICHUAN
K CamocTtosTenbHas - [Iporno3upoBath cBOMCTBA Tect Tect - 1 Oamn 3a
4.3 | paborta M3y4aeMbIX BEILIECTB Ha VYpaBHeHus MPaBUJIbHBIN OTBET
«KapOokcuiibHbIe OCHOBaHUH TEOPUU peaxkuuin VYpaBHeHus — 2 6amna
COEJIMHEHUSD) XUMHUYECKOTO CTPOEHUS CtpyKTypHBIE 3a MPaBUIILHO
1.Tect OpraHUYECKUX BEIIECTB. bopmybl HaIMCaHHbIE
2.Pa3BepHyTas 4acTh | -OOBSCHATH 3aBUCUMOCTH dbopmynbl, 1 Oarmn 3a
OpraHUYECKUX BEIIECTB HETOJIHBINA OTBET
111 ypok OT UX COCTaBa U CTPOCHUS
Hcnonb30BaTh alropuTMbl pU
petiennu 3aaa4. CocTaBiIsATh
YpaBHEHUS 1O 33JaHHBIM
CXEMaM NPEBPALLICHUN
K Kontponbhas pabota | - O600maTs 3HaHUs U enath | 3a4eT B popmaTte Kpurepun
4.4 Ne3 BBIBO/IbI O 3aKOHOMEPHOCTSIX EI'D OIICHUBAHMS PabOT




«Kucnopoaconepxa
M€ COCTMHEHUS

118 ypoxk

W3MEHEHUHN CBOMCTB B
TOMOJIOTUYECKOM PSITY

- [Iporno3upoBars CBOMCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBAHUU TEOPUHU
XUMHYECKOTO CTPOEHUS
OpTraHUYECKUX BEILIECTB.

- HaszpiBaTh n3yueHHBIE
BENIECCTBA MO TPUBUAIIBHOW WIIU
MEXTYHAPOTHON
HOMEHKJIAType

EI'D

Mopyns 5. A30T- U cepocojiepsKalue CoOeTMHeHUs 15 u

K Pemenue 3ana4 u - [Iporno3upoBath cBOMCTBa I'enetnueckas cBa3p | YpaBHeHus — 2 Oajuia
5.1. | BeIMOJHEHUE M3y4aeMbIX BEILIECTB Ha 3angaun 3a PaBUIILHO
YIOpaXHEHHU U 110 OCHOBaHUHU TEOPUU HaIMCaHHBIE
TeMe XUMHUYECKOTO CTPOCHUS dbopmynbl, 1 Gamn 3a
«AMUHBD) OpTraHUYECKHUX BEIECTB. HETIOJIHBIN OTBET
126 ypok -00BSICHATH 3aBUCUMOCTh 3agaun: 3a ypaBHECHUE
OpraHUYECKUX BEIIECTB peakuuu — 1 6amn
OT MX COCTaBa U CTPOCHHUS 3a pacdeT mMacchl,
Hcnonb30BaTh aaropuTMsbl IpU o0beMa — 1 Gamn
pemieHnu 3aaa4. COCTaBIATh 3a pacueT MaccoBOH,
YpaBHEHHUS 1O 33JJaHHBIM o0beMHOM g0mM — 1
CXeMaM TMPEeBPAIICHUI Oan
K Pemenue 3amau u - [Iporno3upoBaTh cBOMCTBA I'enetnueckas cBsa3p | YpaBHeHus — 2 Oasia
5.2 | BeIMOJHEHUE M3y4aeMbIX BEIIECTB Ha 3angaun 3a PaBUIILHO
yYIOpaXHEHHU U 10 OCHOBaHUU TEOPUU HaIMCaHHbIE

TeMe

«A30T- 1
CEPOCOJIEPXK aIue
OpraHuYecK ue
BEIISCTBAY

134 ypok

XUMHUYECKOTO CTPOCHHUS
OpTraHUYECKUX BEIIECTB.
-00BSICHITH 3aBUCHUMOCThD
OpraHUYECKUX BEIECTB

OT MX COCTaBa M CTPOCHUSI
Hcnonb30BaTh alropuTMbl pU

dbopmynbl, 1 Gamn 3a
HETIOJIHBIA OTBET
3agaun: 3a ypaBHECHUE
peakiuu — 1 6amn

3a pacuer Macchl,
obbema — 1 Gamn




pemienuu 3aaa4. CoCTaBIATh
yYpaBHEHHUS IO 331aHHBIM
CXEMaM INPEBPALICHUN

3a pacueT MaccoBOH,
o0bemMHOM 10m — 1
Oan

Moaynb 6. BMUOJIOTMYECKHN AKTHUBHBIE BEIIIECTBA 304

K Pemenue 3ana4 u - [Iporno3upoBats cBOMCTBa I'enetnueckas cBa3b | YpaBHeHus — 2 Oajuia
6.1 | BeIMOJHEHUE M3y4aeMbIX BEILIECTB Ha 3agaun 3a IPaBUIILHO
YOPaXHEHUH 110 TEME | OCHOBAaHUU TEOPHUHU HaIllCaHHBIE
«YTIeBOIbI» XUMHYECKOTO CTPOCHHUS dbopmynbl, 1 Gamn 3a
143 ypok OpPraHUYECKUX BEUIECTB. HETIOJIHBIA OTBET
-00BSCHATH 3aBUCUMOCTh 3agaun: 3a ypaBHECHUE
OpTraHUYECKUX BEIECTB peakiuu — 1 6amn
OT UX COCTaBa U CTPOECHHUS 3a pacyer Macchl,
Hcrnonb30BaTh aaropuTMsl IpU o0beMa — 1 Gamn
pemennu 3aaa4. CoCcTaBiIsATh 3a pacyuer MaccoBOW,
YPaBHEHHUS IO 3aIaHHBIM o0bemMHOM 101 — 1
CXEMaM IMPEBPALICHUI Oan
K Cemunap - Mcnionp30BaTh BaXKHENIIINE Jloxmansl Kpurepun
6.2 | «YIieBObI ¥ )KUPBl | XUMUYECKUE TTOHSATHUS JJISI myOJIUIHOTO
— UCTOYHUKHU OOBSCHEHUSI OTACIBHBIX BBICTYIUJICHUS
SHEPIUH B YEJO- (bhaKkTOB U SBJICHUIA
BEUECKOM - [loHnMaTh,4TO MPAKTUUECKOE
OpraHu3Me» MpUMEHEHHUE 00YCTIOBICHO UX
145 ypox COCTaBOM, CTPOCHUEM U
CBOMCTBaMH
K Cemunap - Mcnonb30BaTh BaKHEWUIINE Jloxmazel Kpurepun
6.3 | «CBs3b cTpocHUS XUMHUYECKHUE TTOHATUS 11 MyOJIMYHOTO
OEJIKOB ¢ UX OOBSICHEHUS OTACIIBHBIX BBICTYIUJICHUS
OMOJIOTUYECKUMH (bhaKTOB U SBJICHHIA
GYHKIASIMID) - [lToHuMaTh,4TO MPAKTUUYECKOE
151 ypok pUMEHEHUE 00YCIIOBIEHO UX
COCTaBOM, CTPOEHHUEM U
CBOMCTBAMU
K KonTposibHa 1 - [IporaosupoBaTh CBONCTBa Tect Tectr - 1 OGamn 3a




6.4

pabota Ne 4 o Teme
«A30Tcozep xaiue
1 OMOJIOTUYECKH
aKTUBHbBIC
OpraHU4ecKue
BEILIECTBA»

162 ypox

M3y4aeMbIX BEIIECTB HA
OCHOBAHUU TEOPUHU
XAMHUYECKOTO CTPOCHUS
OpTraHUYECKUX BEIIECTB.
-00BSICHSATH 3aBUCUMOCTh
OpTraHUYECKUX BEIIECTB

OT MX COCTaBa U CTPOCHHUS
-Mcnonp30BaTh aNropuTMbl IpH
pELICHUY 3a1a4.
-CocTaBisTh ypaBHEHUS O
3aJJaHHBIM CXEMaM
MpEeBpAIICHUN

['eneTnyeckas CBA3b
3amaun

IIPAaBUJIBHBIM OTBET
VYpaBuenus — 2 Oamna
3a IPaBUIIHLHO
HaIlMCaHHbIE
dbopmynbl, 1 Gamr 3a
HETOJIHBIA OTBET
3anauu: 3a ypaBHEHHE
peakiuu — 1 6amn

3a pacyeT mMacchl,
o0bema — 1 Gamn

3a pacyueT MaccoBOW,
00BeMHOI o — 1
Oain

Hrtorosslii 3a4eT 1o
KYpCY OpraHUYECKOU
XUMHH

170 ypok

- [Iporao3npoBars CBOMCTBA
M3y4aeMbIX BEILIECTB Ha
OCHOBaHUU TEOPUU
XuMH4eckoro crpoenust OB.
-00BsICHATH 3aBUCUMOCTH OB
OT MX COCTaBa M CTPOCHHUS

- Mcnonp30BaTh aaropuTMbl
IIPU pELIEHUU 3a]1aY. -
CocTraBisaTe ypaBHEHHUS 1O
3aJlaHHBIM CXeMaM
IIpEBpPALICHUN

3aueT B (hopmare
EI'D

Kpurepun
OIICHUBAHUS PaboT
EI'D




TpeGoBanus K ypoBHIO NOATOTOBKHU o0y4arommxcs 10 kiaacca:

3HaHue:

1. ITonmokeHn TEOPUU CTPOCHUSI OPTaHUYECKUX BELIECTB.

2. CTpoeHHUs MOJIEKYJI OPTaHUYECKUX BEUIECTB.

3. HomeHknaTypbl OpraHn4ecKux BEIECTB

4. Cnoco0OoB MOJTy4YeHUs], CBOMCTB, 001acTel MPUMEHEHHUS PA3IUYHBIX BEIIECTB;
MOCJIE/ICTBUI U BIIMSHUS HA OPTaHU3M YEJIOBEKA.

5. [IpaBWIIBHOTO UCITOJIB30BAHUS BUTAMUHOB M JIEKAPCTBEHHBIX CPEJCTB YEIOBEKOM.

6. Crioco0oB mepepaboTKH YIIIEBOIOPOTHOTO CHIPHS, NCITOIH30BAHNE TTPOTYKTOB
nepepadoTKU.

7. YcnoBust IpOTEKaHUs pPa3IMYHbIX TUIIOB PEAKLIUM.

8. OyHKIMOHATIBHBIE TPYIIHI PA3HBIX KJIACCOB COSAMHEHUN M KaUeCTBEHHBIC
pPEaKIMK Ha 3TU TPYMIIHIL.

YMeHue:
1./Ioxa3bIBaTh KAYECTBEHHBIN M KOJMYECTBEHHBII COCTaB OPraHUYECKUX BEIIECTB.
2.0mpenensaTs OpraHMYECKOe BEIIECTBO M HA3BIBATh €T0 IO MEXTyHAPOIHOM
HOMEHKJIAType.
3.CocTtaBnsaTh (OPMYIIbI OPraHUIECKUX BEHIECTB (MOJICKYIISIPHYIO, CTPYKTYPHYIO).
4 Pemiath 3aJ1a4u Ha HaX0XKJICHUE MOJICKYJISIPHOM (hOpMYJIbI BEllleCTBRa.
5.IIucaTte ypaBHEHHMS peaKIlfii, XapaKTepU3YIOLIMX OCHOBHBIE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COECTUHEHUN.
6./loxa3pIBaTh 3aBUCUMOCTH CTPOCHUS M CBOWCTB OPTaHMYECKUX BEIIECTB.
7.O0BSCHATH NPUUMHBI MHOTOOOpa3us BEILIECTB.

TPEBOBAHHUA K YPOBHIO IIOJAI'OTOBKH BbIIIYCKHHUKOB

B pe3ynomame uszyuenun xumuu Ha y2iy0j1eHHOM YPOGHE YUEHUK OONIHCEH

3HATH/MIOHUMATD:

POJIb XumMuu 6 ecmecmeo3HaHuu, €€ CBsI3b C IPYrUMHU €CTECTBEHHBIMH HayKaMH,
3Ha4YCHUE B )KU3HU COBPEMEHHOTO OOIIECTBA;

GalICHellluUe XUMUYECKUE NOHAMUA. BEIIECTBO, XUMHUUYECKHH JJIEMEHT, aToOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, MOH, PaJUKall, aJUNIOTPONHSs, HYKJIHAbl U U30TOIIbI,
aTOMHBIC S-, P-, d-opOUTaI, XUMUYECKas CBS3b, SJICKTPOOTPUIIATEIIBHOCTD, BAJICHTHOCTD,
CTETEeHb OKHUCJIEHUs, TUOpUAN3alus opOuTaeld, MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYII,
MOJb, MOJSIpHas Macca, MOJIAPHBIK  00BEM, BEIIECTBA  MOJICKYJSIPHOTO U
HEMOJICKYJISIPHOTO  CTPOCHHUS, KOMIUIEKCHBIE COCAMHEHMS, JUCIEPCHBIE CHUCTEMBI,
HUCTUHHBIE PACTBOPBI, AIEKTPOJUTHYECKAS JUCCOLMALINS, KUCIOTHO-OCHOBHBIE PEAKIIMU B
BOJIHBIX pPAacTBOpAX, THAPOJIM3, OKHUCJIEHUE W BOCCTAHOBJICHUE, JJIEKTPOJIU3, CKOPOCThb
XUMUYECKOM peaklMM, MEXaHWU3M peaKlMH, KaTaliu3, TeIoBoil 3ddexT peakiuu,
SHTAJIBIIMS, TEIIOTa OOpa3oBaHHUs, HSHTPOMHUS, XMMHUYECKOE pPaBHOBECHE, KOHCTaHTa



paBHOBECHS, YTIIEPOAHBINA CKENET, PYHKIMOHAIbHASA TPYIa, TOMOJIOTHS, CTPYKTypHas U
MPOCTPAHCTBEHHAS W30MEpPUsI, WHIAYKTHBHBIA U Me30MepHBIM 3()(exTsl, 3meKkTpodu,
HYKJI€O(1JI, OCHOBHBIE THUITbI PEAKIIUN B HEOPTAHUYECKON U OPTraHMUECKON XUMUU;

OCHOG6HbIE 3AKOHbl XUMUU. 3AKOH COXPAHEHUs MAacChl BEUIECTB, NEPUOJNYECKUN
3aKOH, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH ABOrajapo, 3akoH l'ecca, 3akoH
JNEUCTBYIOIIMX MacC B KHHETUKE U TEPMOJIMHAMUKE;

OCHO6Hble  meopuu  XUMUU. CTPOEHUS  aTOMa,  XHMHYECKOW  CBSI3H,
ANEKTPOIUTUYECKON JUCCOLMALIMM, KUCIOT W OCHOBAaHMM, CTPOEHHUsS OPTaHUYECKHUX
COCIMHEHHI (BKJIOYas CTEPEOXUMHIO), XUMHUYECKYI0 KHHETHKY W XHUMHYECKYIO
TEPMOJNHAMUKY;

Knaccupukayuio U HOMEHKIamypy HEOPTaHUYECKUX UM OPraHUYECKHUX
COCIUHCHMI;

npUpPOOHbIe UCMOYHUKU YTIEBOAOPOIOB U CIIOCOOBI MX NMEPEPadOTKU;

eewecmea u Mamepuasbl, WUPOKO UCHONIb3YeMble 6 NPAKmMuUKe. OCHOBHBIC
METaJulbl W CIUIaBbl, TIpauT, KBapl, CTEKIO, LEMEHT, MHUHEpalbHbIE YyIOOpEHHS,
MUHEpaJIbHbIE M OPraHWYECKHUE KHUCIOTHI, LIENIOYH, aMMHAK, YIIEBOAOPOIbI, (EeHo,
AQHWIMH, METAaHOJI, ATaHOJI, 3TUJICHIJUKOJIb, TJIULUEPUH, (POPMABICTHA, AlleTAIbICTH]I,
aleTOH, IJII0K03a, caxapo3a, Kpaxmal, KileT4yaTka, aMUHOKUCIIOThI, OEJIKH, HCKYCCTBEHHBIE
BOJIOKHA, Kay4yKH, IJIACTMACCHI, )KUPbI, MbLJIA U MOIOIIUE CPEACTBA;

yMeThb:

Ha3bléamb U3YUCHHBIE BEIIECTBA M0 «TPUBHAIBHOW» M  MEXKIyHApOIHOU
HOMEHKJIaTypaMm;

onpeoesiaimp BaJCHTHOCTh U CTENEHb OKUCIEHUS XMUMHUYECKHX JJIEMEHTOB, 3apsij
WOHA, THUN XUMHYECKOM CBSI3M, NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ, THII
KPUCTAJUIMYECKON PpELIETKH, XApaKTEp Cpeabl B BOJHBIX pAacTBOpPAX, OKHUCIUTENb U
BOCCTAaHOBUTENb, HAIPABJICHUE CMEIICHUS pPAaBHOBECHs IIOJ BIHSHUEM PA3IUYHBIX
(akTOpoB, M30MEpPHl U TOMOJIOTH, NMPUHAMJICKHOCTh BEIIECTB K Pa3IM4YHBIM KiaccaMm
OPraHUYECKUX COECIMHEHUM, XapaKTEP B3aMMHOTO BIUSHHUS aTOMOB B MOJIEKYJAaX, THIIbI
pEaKLMi B HEOPTaHUYECKOU U OPraHUYECKON XUMHUH;

xapaxkmepuzoeams S- , P- ¥ 0-3JICMEHTBI MO0 HX TOJOXCHUIO B TMEPUOANICCKOMN
cucteme JI. M. MenngeneeBa; oOmue XMMHYCCKHE CBOMCTBA METAIOB, HEMETAJJIOB,
OCHOBHBIX KJIaCCOB HEOPraHMYECKHUX COEAMHEHUW; CTPOEHHWE U CBOWMCTBA OPTraHUYECKUX
COEeIMHEHUI (YTIeBOAOPOJIOB, CIUPTOB, (DEHOJOB, aNbIAETUIOB U KETOHOB, KapOOHOBBIX
KHUCJIOT, aMMHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

00bACHAMb 3aBUCUMOCTh CBOMCTB XMMHYECKOTO 3JIEMEHTAa U OOpa30BaHHBIX UM
BEILIECTB OT IOJIOXKEHUS B nepuopuueckoi cucreme Jl. M. MeHneneeBa; 3aBUCUMOCTb
CBOMCTB HEOPraHMYECKHX BELIECTB OT MX COCTaBa U CTPOEHUS; MPHUPOAY U CIIOCOOBI
oOpa3oBaHMsI XMMHYECKOM CBS3M; 3aBHCHUMOCTb CKOPOCTH XMMMUYECKOH peakuuud OT
pa3iauyYHbIX (PAKTOPOB, PEAKUMOHHOM CHOCOOHOCTHM OpPraHMYECKHUX COEIUHEHUH OT
CTPOCHUSA UX MOJIEKYJI,



BLINONIHAMY ~— XUMUYECKUU  IKCHEpuMeHm TIO  PACIIO3HABAHUIO  BAXKHEHIIMX
HEOPraHMYECKUX M OpPraHUYECKUX BEIIECTB; TMOJYYCHUIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIIUXCS K U3YUYEHHBIM KJIaCCaM COCIMHECHU;

npoe0OUMs PacCUeThl IO XUMUYECKUM (POpMyJiaM U ypaBHEHHUSM PEaKITU;

ocyujecmenams CaMOCTOSITEIbHBIA ~ TOMCK ~ XUMHUYECKOW  HMHpopMmaiuu ¢
WCTIOJIb30BaHUEM PA3IMYHBIX UCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX
W3aHuM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa); HCHOIB30BAThH
KOMITBIOTEPHBIC TEXHOJIOTMHM Jisi o0paboOTKM W Tmepenaun  WHGOpPMAIMM U €¢
MIPEICTABJICHUS] B Pa3IMUHBIX (popmax;

HCMOJIb30BATHL NPUOOpETEHHbIe 3HAHMS M YMEHUS B TMPAKTUYECKOI
AeSITeJIbHOCTU U TOBCEHEBHOM KU3HU:

® Il TIOHMMAHUS DJOOANBHBIX TPOOJEM, CTOSIIUX TEepPe] UeIOBEUECCTBOM:
AKOJIOTUYECKUX, IHEPTE€TUUECKUX U ChIPhEBBIX;

® OOBSICHEHUS XUMUYECKUX SIBICHHM, MPOUCXOSAIIMX B MPUPOAE, OBITY U Ha
MIPOU3BOJICTBE;

® SKOJIOTHYECKHU TPaMOTHOTO MOBEICHUS B OKPY>KAIOIIEeH cpefie;

® OIICHKHU BJIMSTHUS XMMHUYECKOTO 3arpsi3HCHUS] OKPYXKAIOIIEeH cpebl HA OpraHu3M
YyeJIoBeKa U IPYTHE )KUBbIE OPTraHU3MBbI;

e (e30macHoOil paboThI C BelIeCTBAMU B J1aOOpaTOpuu, OBITY U Ha TPOU3BO/ICTBE;

® OmpejeieHUss BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX TIPEBpallleHUNd B
Pa3JIMYHBIX YCIOBUSIX U OLICHKU UX TIOCJIEICTBUM;

® pacro3HaBaHUs U UACHTU(PUKAIIMY BaKHEHUIIINX BEIIECTB U MaTEpUAJIOB;

® OIICHKHU KaueCTBA MUTHEBOM BOABI U OTACIBHBIX MUIIEBLIX MPOAYKTOB;

® KPUTHUYECKOW OIIEHKH JOCTOBEPHOCTH XUMHUYECKON MH(OpPMALIUK, TOCTYHAIOIICH
13 pa3IUYHBIX UCTOYHUKOB



Cnucox numepamypsl u CD-ROM:

1. 2 CD-ROM. Dmnekrponnoe wu3manue «Xumusa. 8-11 xmacc. BupryanbHas
naGopartopus» nadopaTopuu cucteM MyinbtuMenna Mapl TV (r. Momkap-Oua).

2. CD-ROM. Bupryanpshas mkona Kupumia u Medoaus. Ypoku xumuu. 10-11
kiaccel. - M.: OO0 «Kupumt u Medoauii», 2006.

3. CD-ROM. Ortkpeoitas Xumust 2.7. - M.: OO0 «®uzukony, 2004-2013.
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8. Kysnenosa H.E., I'apa H.H. Xumus. 10 kmacc (6a30Bblii ypoBeHb). — M.:
BEHTAHA-T'PA®, 2009.

9. IlaBmoBa MW.P.PeliTunroBas cucreMa KOHTPOJS W OIICHKM KauecTBa
MOJTOTOBKHM y4YaluXcsi B ycioBUsxX mnpoduiabHoro oOyuenust / WM. P. Ilamosa //
WuTerpamms obpazoBanus. - 2006.- Ned. - C. 28-33.

10. Xomuenko U. I'. COopHUK 3amad ¥ yHpaXHEHWH MO XUMHUH I CPEAHEH
mkosl. - M.: HoBas Bomnna, 2008.

11. ManamoBa M. M. M3MeHeHuss B CHUCTEME OIICHUBAHUSI PE3YyJIbTAaTOB
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MOHUTOPHUHT B oOpa3zoBanuu. - 2009. - Ne5. - C. 39-43.

Humepnem-ucmounuxu:

1. http://benatalia.ucoz.ru/publ/13. Omnopnble cxemMbl 10 TeMe «BBeaeHue B
OpPraHUYECKYI0 XUMHUIO», CalT yuurtens xumun H.A. benapeBoii.

2. http://fcior.edu.ru/catalog/meta/4/p/page.html?fc-discipline%2000=4.18
@denepanbHbll LEHTP HHPOPMALMOHHO-00pa3oBaTelbHbIX pecypcoB (DPLIMOP) (271
pecypc Mo TeMe MOIyJIs).

3. http://school-collection.edu.ru/catalog/pupil/?subject=31 Enunas komrexus
1 poBbIX 00pazoBaTeIbHBIX pecypcoB (165 pecypcoB 1o TeMe MOTYJIs).

4. http://www.chemistry.ru/. Yueonuk kypca "Otkpbitas Xumus 2.6" (MaTepHET-
BEpCHUsl).

5. http://www.chemistry.ssu.samara.ru/. TaTepakTUBHBIA MyJIbTHUMEIUA yIeOHUK
«Oprannueckas xumus» (I'.U. epsouna, I'. B. Kantapus) (rnassl 1 u 2).

6. http://www.virtulab.net/index.php?option=com_content&view=category&layo
ut=blog&id=57&Itemid=108&Ilimitstart=10. BupryanbHas oOpa3oBaTebHas
nadoparopus mo xumuu VirtuLab.
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KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHHUE YPOKOB XMMHH B 10 KJIACCE

Ne | Ne yva
yp
oK |y
a p o
m | Kk a KM
aTra
mp | n o | Tema MeranpeaMeTHbie Meouna- |
eMIL ; ee ypoxa Oconoe coneprarue IMo3naBarenbubie YY /I, pecypcol
IIpeameTHbIE JIMYHOCTHBIE u
Ty Perynsarusubie YY /I, npaxmu
KommyHuxkatususie YY | weckan
uacmsep
1. 1. | Beoxnsii AtoMHO-MOJIEKyIApHOE  ydeHHe. | OOpAcCHATE monoxenus atomuo- | K. YVII. Bocnpurumars peus IIpesenTanus lrex
WHCTpYKTaX | BelmecTBa  MOJNEKYISIPHOTO U | MOJEKYJISIPHOTO ydeHus. | Pazpenienue KOHpIMKTA YUHTEI, «[IpaBuna CEHT
o 1/6 HEMOJIEKYJSIPHOTO crpoenust. | OnepupoBath TOHATHSMH | Y [1paB IeHIe IOBEICHHEM HEMOCPEICTBEHHO He Tb B
ATOMBI, KauecTtBeHHBII U | «XUMHYECKHH DIIEMEHTY, <aTOM», TapTHepa 00paIIeHHYIO K KaOuHere
MOJIEKYJIbI, KOJIMYECTBEHHBIN COCTaB | «MOJIEKyIIa», «BEIIECTBOY, LYY VUaIIEMYCS; BBIPAXKAT | XUMHIY,
BEILECTBA BEILECTRA. MousipHast u | «pusuueckoe Teno». OOBICHATH <I>‘ ) . b TIOJIO)KUTETLHOE HUcnons3yer
. OPMHPOBaHHIE MO3HABATEIEHON
OTHOCHTENbHAsE ~ MOJISKYJSIpHAsi | 3HaYeHHE XUMHYECKOil (GopMyIibl PMHP OTHOIIICHUE K cst
eITH
Macchl BellectBa. MoJyibHas J10Js | BellecTBa KaK BBIPKEHHE Ill) vy MPOLIECCY TTO3HAHUS: o6opyaoBaH
W MaccoBas [OJsS JIIEMEHTa B | KauyeCTBEHHOTO u YYA. MPOSIBJIATH BHUMAaHHe, | e LeHTpa
BEILIECTBE. KOJIMYECTBEHHOTO cocrapa | Li€€nonaraHye 1 niaHMpoBaHue yIUBJIEHUE, KETAHUE «Touka
BEIIICCTBA. PaccuuteiBath GoutbIlie y3HATH pocta»
MacCOBbIE ¥  MOJIbHBIE JOIH IPEe3eHTAIN
3JIEMEHTOB B XUMHYECKOM oq
COE/IMHEHUH. Omnpenensats «ATOMHO-
(bopMyIsl COCIMHCHU I 1o MOJIEKYJISIPH
H3BECTHBIM MAacCOBBIM, MOJIBHBIM o€ yueHue»
JIOJISIM DJIEMEHTOB.
2. 2. | Crpoenune Crpoenue atoma. M30TombI. U306paxaTh JIEKTPOHHBIE K. YV/. ®dopMHUpOBaHHE IIpesenran 1Hen ceHr
aToma AtoMHast OpOHTAITb. KOH()UTYpAIMH aTOMOB U HOHOB Paspemenue koHpIUKTA HHTEepeca K Hst
PacripenenceHue JIEKTPOHOB 1O rpauyecKy ¥ B BUIIE YIIpaBiIeHue IOBEICHIEM H3y4aeMOMy «Ctpoenne
9HEPreT YPOBHSIM B JIIEKTPOHHOHN (hOpMyJIBI, NapTHepa Marepuary ATOMAY

COOTBETCTBUM C ITIPUHIIUIIOM
HanuMEHBIIIeH OHEPTUH, TPABUIIOM

YKa3bIBaTb BaJICHTHbLIC
DJIEKTPOHBI. CpaBHI/IBaTI)

LYV

DopMHUpOBaHHUE NTO3HABATENBHOMN




Xynna u npunuunom [aynu.
DIeKTPOH KOH(UTYpaIHs aToMa.
Krnaccuduxarus XuMm 3J1eMeHTOB
(s-, p-, d-, f-onemenTh).
BasieHTHBIE JIEKTPOHEI

JNIEKTPOHBI, HAXOSIIHECS Ha
Pa3HBEIX YPOBHSX, 110 (hopMme,
sHepruu. XapakTepH3oBaTh
BaJICHTHBIE BO3MO)KHOCTH aTOMOB
XMMUYECKUX 3JIEMEHTOB

LETN
P.VVI.

. HeJ’ICHOJ’IaFaHI/IC U IUTAaHUPOBAHUE.

Crtpoenue Crtpoenue aroma. M3oTomsl. H306pakath 31€KTpOHHBIE K. YVII. [Ipesenran lHen ceHT
aToMa ATOMHast opOuUTAaIb. KOH(UTYpaIli aTOMOB 1 HOHOB Paspenienue KOH(IUKTA us
Pacnpenenenue 31eKTpoOHOB IO rpa(bymecmvn B BHJIE YipasieHue noBeeHIeM «CtpoeHue
JHEpPreT YPOBHSIM B NEKTPOHHOHN (hopMyIIBI, NapTHepa ATOMA
COOTBETCTBUHY C IIPUHIIUIIOM yKa3bIBaTh BaJICHTHBIS
HaMMEHBIIEH SHEPTUH, IPAaBUIOM | 3JIeKTpoHbl. CpaBHUBATh ILYV], .
Xynna u npusnunoM [laymm. 3JIEKTPOHBI, HAXOSIIMECS Ha POPMHpOBAHNE NO3HABATELHOM
DJeKTpOH KOH(UTyparys aToMa. | pasHbIX YPOBHSX, 110 (opme, e
Knaccuduxanus XxuM 31eMEHTOB | SHEpTruu. XapaKTepH30BaTh P.YVI.
(s-, p-, d-, f-aemenTHI). BAJICHTHBIE BO3MOKHOCTH aToMop | -L\C/ICNIONIaratue 1 IaHupoBanue
BaseHTHbIE 27ICKTPOHBL XUMHUYECKUX 3JIEMEHTOB
ITepuoguuec | Ilepuonuueckuit 3aKoH. XapaxrepuzoBaTh [ICXDkak K.YY/. Bocnpunumats peub [Ipesenrary lHen ceHt
KAl 3akoH U | POpMyIHPOBKA 3aKOHA B CBETE rpagpuueckoe otTodpaxenue [13. dopMupoBaHie yMeHuUs YUUTETIS, us
[Iepuoguuec | COBpEMEHHBIX NPEACTABICHUN O IIpenckasbiBaTh CBOMCTBA paGoTaTh B napax, OTBe4aTh Ha HCHOCp‘e,I[CTBeHHO HE «Ilepuome
Kas CUCTEMa | CTPOCHHUH aToMa. 3aaHHOTO CjJ'ICMCHTa U €ro BOTIPOCH! YHHTENS, YMEHHE 00pameHHYIO K CKHi 3AKOH
XMMHUYECKUX | MHpPOBO33pEHUECKOE 1 HayqIHOE COeIMHEHHH, OCHOBBIBAsICh Ha 113 . yJaleMycsl; BBIpakaT
3JIEMEHTOB 3Hayenue [lepuoaudeckoro U U3BECTHBIX CBOMCTBAX MPOCTHIX HCTIONB3OBATE XUMUHCCKUM ASBIK | 1o noskutenbhoe
. 1. Menne | 3akona JI. 1. Menneneesa. BEIIIECTB METAJIJIOB 1 LYV A, OTHOIIICHUE K
nieeBa Paguyc aroma. 3aKOHOMEPHOCTH | HeMeTaioB. OObICHATE ®opMHpPOBAHHE yMCHHS MPOIIECCY MO3HAHMS:
B U3MEHEHUHU CBOICTB IPOCTHIX 3aKOHOMEPHOCTH U3MEHEHUS HaOJIr0/1aTh, IETATh BBIBOJIBI IPH MPOSIBISATH BHUMAaHUE,
BEIECTB, BOTOPOIHBIX CBOWCTB 3JIEMEHTOB, IIPOCTHIX MPOBEIEHUU OIIBITOB, YMEHUS YIUBIICHHE, JKEJIaHHE
COE/IMHEHHMH, BBICIIMX OKCHJIOB M | BEIIECTB, BBICIINX OKCHIOB U paboTtaTh C KHUTO# Ooubllie y3HATH
THAPOKCHIOB B TIEPHOAX U THAPOKCH/IOB B TPYIIIax U P.VV/I.
rpynmax. neprozax. [lpornosuposars 1.lenenonaranue u rIaHUPOBAHHUE.
DNeKTPOOTPUIATENFHOCTh CTPOEHHE aTOMa U CBOWCTBA
XUMHYECKHIX JIEMEHTOB U
00pa30BaHHBIX MU COCIUHEHHIA,
ONMpasich HA WX TIOJIOXKEHHE B
[ICXD. XapaxrepuzoBarb
3Havenue [13
Xumnueckas | XuMUYecKas CBA3b. KoHKpeTn3npoBath MOHSATHE K.YVY/. dopmHpoOBaHUE [IpesenTan |CP lHem ceHT
CBSI3b DJIeKTpOHHAs MPUpPoaa «XUMHYECKas CcBA3by. O0001aTh ®dopMupoBaHye yMeHHUs paboTaTh B HHTEpeca K ust
XMMHYECKOH CBSI3U. Bust TIOHSTHUS «KOBAJIEHTHAS Hapax. H3ydIaeMOMy «XAMUYECKa
XUMHUUYECKOM cBsA3U. MoHHas HETOJIAPHAs CBA3bY, ILYV/I. MaTrepuairy S CBSISEY

cBs13b. KoBasieHTHAs HemoIsipHast
U moJisipHast ¢Bsi3b. OOMEHHBIH 1
JIOHOPHO- aKIIENTOPHBIH
MEXaHU3MBI 00pa30BaHUs
KOBaJIEHTHOM MOJIIPHOM CBSI3U.
I'eomeTpus MoneKyIIbL.
Mertannuyeckas CBsI3b.

«KOBAJICHTHASI TIOJISIPHAS CBSA3bY,
«HOHHAsI CBA3bY, «BOJIOPOIHAS
CBA3bY, «METAJITIMYECKAS CBA3LY.
Knaccuduuuposars THITBI XUM
CBSI3U U OOBSICHATH MX
MexaHu3MEbI. JlaBaTh
XapaKTePUCTHKH KOBAJICHTHON

dopmupoBaHre yMeHHs HAOIIOIATh,
JIeTaTh BBIBOJBI P MIPOBEACHUN
OIIBITOB, YMEHUsI PabOTaTh C KHUIOit
P.YVY.

YMeHne XapakTepu30BaTh CYIIHOCTh
MOHATHH YUCTHIE BELIECTBA U CMECH
U cII0coOBI pa3/ieNieHust cMeceit




Bonoponnas cBs3b

cBsi3u. OOBSICHATD MEXaHU3MbI
00pa3oBaHHs KOBaJICHTHOM
cBsizu.IIpenckaspiBaTh THIT XUM
CBsI3H, 3Hast popmyny win pus
cBoiicTBa BemecTtsa. OObICHATE
BJIMSTHHE BOJJOPOIHOM CBSI3H Ha
CBOMCTBA BEILECTB

Xumuueckas | XUMHUUECKasi CBS3b. KOHKpETH3UpOBaTh MOHATHE K.YVY/. BBIPAKATh [IpesenTan 2 HeJ CEHT
CBSI3b DJeKTpOHHAS IPUPOJIA «XHMHUYeCcKas cBs3b». O000ImAaTh dopMupoBanKe yMeHHs paboTaTh B TTOJIOKHUTEIHLHOES ust
XUMHUYCCKOU CBsI3U. Bubt TTOHSATHSI «KOBAJICHTHASI Hapax. OTHOIIICHUE K «XUMUYECKa
XMUMHYECKOU CBs3H. MoHHas HETIOJSIPHAsT CBA3bY, ILYVY/. mpoLeccy MO3HaHMS: o CBA3EY
cBs3b. KoBaJieHTHAs HEMONIApHAsT | «KOBaJCHTHAS MOJIIPHAS CBS3bY, DopMHpOBaHUE yMeHHs Ha0ToaTh, | HPOABIATH BHUMAHHC,
U ToJisipHas cBsi3b. OOMEHHBIN U «UOHHAsI CBA3bY, «BOJIOPOTHAS JIeN1aTh BIBO/IbI IPH POBEEHUH YIUBJICHHE, JKEJIAaHHUE
TIOHOPHO- aKIEITOPHBIN CBA3bY», «MCTAJUTHUCCKAsK CBSA3bY. OTILITOB, YMEHHS paboTATh ¢ KHHIOf Goutbliie y3HATH
MeXaHU3MbI 00pa30BaHUs Knaccudunuposars THITBI XUM P.VV].
KOBaJIEHTHOM MOJIIPHOM CBSI3U. CBSI3U M OOBSICHATH UX VMeHHe XapaKTepU30BaTh CYIHOCTD
I'eomeTpust MOJICKYJIBI. MeXaHu3MEIL. JlaBaTh } [OHATHIL YHCTbIE BEIIECTBA H CMECH
Mertananyeckas CBsI3b. XapaKTepPUCTHKU KOBATIECHTHO e L ————
Bopoponnas cBsi3b cBsA3U. OOBSCHATD MEXaHU3MBI
00pa3oBaHMs KOBaJICHTHOM
cesi3u.IIpenckaspiBaTh THI XUM
CcBsI3H, 3Has popmyy nin pus
cBoiicTBa BeuiectBa. OOBSACHIATH
BJIMSTHHE BOJJOPOIHOM CBSI3H Ha
CBOICTBA BEIIECTB
ArperatHpie | ArperatHbie COCTOSHUS IIporuo3upoBaTh CBONUCTBA K.YVII. IIposBaTs B 2 Hem CeHT
COCTOSIHUS BeriecTBa. TUIIbI BEIIECTBA, KCXO/Is U3 TUIIA DopMyITHpOBaHHE COOCTBEHHOTO KOHKPETHBIX
KPHUCTAUTHIECKHUX PEIIETOK: KPHUCTAUTAIECKOH PEIIETKH. MHEHHMS U TIO3HUIIHNHT; CHTYaIusIX
aTOMHasi, MOJIEKYJIIpHasi, Ornpenensarth THII ILYVY/. JIOOPOKENATETBHOCTD,
HMOHHAsI, METaTTHYCCKAs. KPUCTATNICCKOM PEIICTKH, dopmupoBaHue yMeHHS HaOMOqaTh, | /I0BEpHUE, BHUMaHUE,
3aBucUMOCTh (HU3UUECKUX ONHPAsCh Ha N3BECTHHIC JIeTIaTh BBIBOIBI IPH [IPOBEACHUN TTOMOIIb
CBOWCTB BEIIECTBA OT THIIA (u3nUeCKIe CBONCTBA BEIECTBA OTIBITOB, YMEHHUS pa0bOTATh C KHUTOU
KPHCTAUTAIECKOHN PEIETKH. P.YVI.
[TpuunHBl MHOTOOOpA3Us ‘YMeHHe caMOCTOSTENbHO aIeKBaTHO
BerecTB. COBpeMEHHBIC OIICHHMBATH MTPABUIILHOCTH
MIPEJICTABICHHS O CTPOCHHUH BBINOJTHEHUS IEHCTBUS ¥ BHOCHUTH
TBEPABIX, KUAKUX U HeOGXOJlI/IMble KOPPEKTUBEI B
ra3000pa3HbIX BEIIECTB HCIIOJTHEHUE
Pacuersi mo | Pacuetst mno  dopmynam u | OcymectBmite  pacuetsl 1o | K.YV/I. Bocnpunumars pedsb CP 2 Hem CeHT
YPaBHEHUSIM | YpaBHEHHSAM peakuuit ¢ | dhopmynam " ypaBHeHUsIM | Paspemnienve koH(IHKTA YUUTETIS,
XUMHYECKUX | HCIIOJIb30BAHUEM OCHOBHOTO | peaknumii ¢  HCIIOIb30BaHUEM | YTpaBlCHHE HETIOCPEICTBEHHO HE
peakiuii 3aKOHa XUMHUYECKON | OCHOBHOTO 3aKOHA XHUMHUYECKOM MOBE/ICHUEM TTapTHEpA. 00pameHHyo K
CTEXHOMETPUH CTEXHOMETPUH. Hcnonbsosats | ILYY]I. y4auniemycs; BeIpaxkaT
ITOPUTMBI IIPU PEIICHUH 33134 dopmupoBaHue b TIOJIOXKUTEITBHOE

MO3HABATEJILHOM IIE/IH.
P.YVI.

OTHOLICHHUE K
MPOLIECCY O3HAHUS:




CaMOCTOSATEIBbHO a/ICKBATHO
OIICHUBATH MIPABUIIEHOCTD
BBIITOJIHEHMSI IEUCTBHS ¥ BHOCUTE
HEOOXOIMMbIC KOPPEKTHBHI B
HCTIOJIHEHHE KaK IO X0y €ro
peanu3anuy, TaKk ¥ B KOHIE

HPOSIBILITH BHUMAaHHE,
yIMBIICHHUE, KEIaHHEe
OoubIlie y3HATh

JeUCTBUSA.
9. 9. | Pacuersimo | Pacuers! mo dopmynam u OcCymIeCTBISITH pacyeThI MO K.YV DopMUpOBaHUE 2 HeZl CeHT
YPaBHEHUSIM | YpaBHEHHSIM peaxiuii ¢ | hopmynam i1 YpaBHEHUSM | YMEHHE CaMOCTOSITENILHO HHTEepeca K
XUMHYECKHX | HCIIOJIb30BaHUEM OCHOBHOTO | peakIMii C  HCIOJIb30BAHHEM | OPTaHM3OBBIBATh yueOHOE JEHCTBUE. | H3ydaeMOMY
peaxnuit 3aKOHA XUMUYECKOH | OCHOBHOro 3akoHa xumuueckod | ILYVY/L. MaTepuaity
CTEXHOMETPUH CTEXHOMETPHUH. Hcnonb3oBats | YMenue peoOpa3oBBIBATh
aJITOPUTMBI IPH PEIICHUH 33139 nHopManu0 W3 OIHOrO BHIA B
JIpyroii.
P.YYI.
YMeHHe cOCTaBIAT IUIaH PeIeHHs
poOIEMBI
10 | 10 | T'a3oBmle l'a3oBble 3aKOHBI. YpaBHEHUE OCyIIEeCTBIATh PACUETHI, K.YYI. Bocnpunumats peub [IpesenTan 2 HesI CeHT
3aKOHBI Krnaneiipona—Menneneena. HCTIONIB3YSI Fa30BbIEC 3aKOHBL. YMeHHe caMOCTOATENBHO YUIHUTEIIS, us «Ca30BbIe
3akoH ABorazpo. 3akoH Hcnone30Bath anropuT™Mel Ipu OpraHM30BBIBAThH yueOHOE NeHCTBHE. HEIOCPEACTBEHHO HE RAKOHEDY
00BEMHBIX OTHOLICHHUH. pelleHny 3a1a4 ILYVYA. 00pameHHyo K
OTHOCHUTENbHAS IOTHOCTH Ymenne npeoOpa3oBbIBaTh | yJalleMycs; BhIpakar
razoB. CpenHsisi MOJISIpHAst Macca nHpopManMI0 U3 OIHOTO BHJA B b MOJIOXKUTEIBHOE
cMecH JIpyToii. OTHOIIEHUE K
P.YY .. IpoLecCy MO3HAHMSA:
YMeHne cOCTaBIATh IUTaH PEeIIeHHs TIPOSIBIATH BHIMAHUE,
TIpo0GIIeMBI yIUBIICHHE, JKeTaHHe
OosbIie y3HATH
11 | 11. | TazoBsIe l'azoBbIe 3aK0HBI. YpaBHEHHE OCyYIIECTBIISTh PACUETHI, K.YY/. BBIpaKaTh CP no 3 Hex CeHT
3aKOHbI Knaneiipona—Menneneesa. HCIIOJIb3YsI Fa30BblE 3aKOHBI. YMeHue caMOoCTOSITENbHO MOJIOXKUTEIIbHOE [PEILICHUIO
3akoH ABorajpo. 3aKoH Hcnonp30BaTh alropuT™MBl IpU OpraHM30BBIBAThH yueOHOE JeHCTBHE. OTHOIIICHHUE K 3anaq
00BEMHBIX OTHOILICHHI. pelieHnu 3aaa4 ILYVYA. MPOLECCY MO3HAHUS:
OTHOCHUTENbHAS TUIOTHOCTh VYmenue npeoOpa3oBBIBATE | MPOSBIATH BHUMAHHME,
razoB. CpenHsisa MOJIsIpHAst Macca nHpOpMaNMI0O U3 OIHOTO BHJA B yIUBIICHHE, KeTaHHe
cMecH JPYTOH. Goubllle y3HATH
P.YVI.
‘YMeHHe cOCTaBIATh MJIaH PEILIEHUS
po0IeMbI
12 | 12. | Knaccudura | Knaccupuxanus XAMAYECKHX XapaxkTepru3oBaTh NPU3HAKU K.YYI. BBbIpaxarhb [IpesenTan 3 Head CeHT
IS peaKIuii Mo pa3IuIHBIM XUMHYECKUX PEaKIHii. Pa3penienne koHdIMKTA TIOJIOKUTEIIFHOE Hst
XMMHYECKHX | NPHU3HAKaM CPaBHEHHS. Krnaccndumuposars xuMudeckne | VipaBieHHe MOBEICHUEM IIapTHEpa OTHOIIICHNUE K «Knaccuduk
peakiuit I'oMoreHHbIE U TeTepOreHHBIE PEaKINH 10 Pa3INIHBIM ILYVYA. TIporneccy MO3HAHMS: aws
peaxuuu. Knaccudukauus no MIPU3HAKaM CPaBHEHUS DopmupoBaHHe O3HABATENIBHON TPOSIBIIATE BHUMAHHE, | (oo oo
3HaKy TEIIoBoro 3 dexra. LeIu yIUBIICHHE, KeTaHHe ——

OO6partumble 1 HeOOpaTHMBbIE
peakuuu. Karanuruueckue u

P.YVI.
Lenenonaranue u nIaHUPOBaHUE

Oosblie y3HAThH




HEKATaJIUTHICCKUE PEaKIHH.
Peaknuu ¢ u3aMeHeHneM u 06e3
M3MEHEHHUS CTEIIEHH OKUCIICHUS
3JIEMEHTOB B COEUHEHUIX

13 | 13. | Oxucmurens | V3MeHeHHUe CTEIIEHH OKUCIICHUS Xapakrepuzosars OBP kak K.YV . Bocnpunumats peub [Ipe3enTanus 3 Hex CeHT
HO- 3JIEMEHTOB B COEAUHEHHSAX. MIPOLIECCHI, MPU KOTOPBIX Pasperenue KoHGIIHKTa YUHTEIS, «Oxucnuren
BOCCTaHOBHUT | OKHCIUTEIBHO- HU3MEHSIOTCS CTENIEHH OKUCIIEHUsT | YIIpaBlIeHHE MOBEJEHHEM MapTHEpa HETIOCPEACTBEHHO He BHO-
€JIbHbIE BOCCTaHOBUTEILHBIE PEAKLIHU. aTroMoB. COCTaBIISITh ypaBHEHUS ILYVYA. 00pamIeHHYIO K BOCCTaHOBHUT
peakiun Tumns! oKUCIUTENBHO- OBP ¢ nomomeio MeToa DopmrpoBaHHE MTO3HABATENBHON yJalieMycs; BIpakaT | €JIbHbIE

BOCCTaHOBHUTEJIbHBIX PEAKIUI. JJIEKTPOHHOTO U JIEKTPOHHO- e b IIOJIO>KUTEIBHOE peaxkuum»
OxkucneHue 1 BOCCTaHOBIICHHUE. noHHoro 6ananca. OOBACHATH P.YY. OTHOIIECHUE K
OKUCIIUTEIN U BOCCTAHOBUTENU. | BIIMSIHUE CPEJbl Ha IIPOYKTHI Ilenenonaranue u NJIaHUPOBAHUE Tporeccy MO3HaHMS:
MeTto[ 31€KTPOHHOTO U OBP. Xapakrepu3oBath MPOSBIIATH BHUMAHUE,
NIEKTPOHHO-HOHHOTO OanaHca. NEKTPOIIN3 KaK OKUCIUTETBHO- yIUBIICHHE, KEeTaHHe
[loBeneHue BerecTs B cpesiax ¢ BOCCTaHOBUTEIBHBIN Ipolecc. GoJblue y3HATH
pa3HbIM 3HaueHueM pH. OOBSACHATH MPOLECCHL,

[lepmanranaT kanus Kak MTPOTEKAOIINE IIPH SIIEKTPOIIH3E

oKucauTeNb ['aabBaHUUECKUI pacIuiaBoB U PacTBOPOB.

JJIEMEHT (Ha IpHMepe dIIeMeHTa PackppIBaTh MpakTH4ECcKOe

JaHnais). DIeKTpoItn3 3HAUEHHUE JIEKTPOIIH3A.

pacIaBoB ¥ BOJHBIX PAaCTBOPOB OOBSICHATH IPUHIUI ACHCTBHSA

3NIEKTPOIIUTOB (KUCIIOT, LIENoYell | ralbBaHMYECKOTo dJIEMEHTa.

u couieit). OKUCITUTENbHO-

BOCCTAHOBHTEIBHBIE PEAKIHN B

MIPUPOJIE, IPOU3BOJICTBEHHBIX

mporeccax u

KU3HEIEATEIbHOCTH

OpPraHU3MOB.

14 | 14 | Oxucnurens | V3MeHeHWe CTeneHn OKUCIeHus: | XapakrepusoBars OBP kak K.YYI. OLeHNBaTh CBOH U IMpesenrarus 3 HeN CeHT
HO- JJIEMEHTOB B COCANHEHHSX. TIPOLIECCHI, MPU KOTOPBIX Pazpemenne koH(IMKTA qy’>KHe TOCTYIIKH; «Oxucnuren
BOCCTaHOBHUT | OKHUCIHMTENBHO- HU3MEHSIIOTCS CTEIIEHU OKHUCICHUS | YTIpaBJeHUE NOBEJCHUEM apTHepa MOTHUBHPOBATh CBOU BHO-
€JbHBIC BOCCTaHOBHTEJIbHBIE PEAKIIUH. aTtoMoB. CoCTaBIIATh ypaBHEHUS I.YVYJ. JIeUCTBHS; BBIPAXKATh BOCCTaHOBUT
peakiyn THIBI OKUCITUTENBHO- OBP ¢ momomsio MeToa DopmrpoBaHHe O3HABATEIBHON TOTOBHOCTb BJIIOOOH | eIbHBIE

BOCCTAHOBHUTEIIHHBIX PEaKIIUH. JIEKTPOHHOTO M 3JIEKTPOHHO- LeITH CHUTyalluy MOCTYTIUTh PpeaKIum»

OKuCIIeHHE ¥ BOCCTAHOBIICHHE.
OKHCITUTEH 1 BOCCTAHOBHUTEIH.
MeToz 31eKTpOHHOTO U
JJIEKTPOHHO-HOHHOTO OalaHca.
IloBeneHue BemiecTB B cpeaax ¢
pa3HbiM 3HaueHueM pH.
[lepmanranar kanus Kak
okucnuTenb ["anpBaHUYeCKU
JJIEMEHT (Ha MpUMepe dJIeMEHTa
Jannans). Dnekrponu3
pacIulaBoB U BOAHBIX PACTBOPOB
3NIEKTPOJUTOB (KUCIIOT, IeT04ei

noHHOTO Oananca. OObICHITH
BJIASTHUE CPEJIbI HA TIPOTYKTHI
OBP. Xapakrepu3oBath
JIIEKTPOITU3 KAK OKUCIUTEIBHO-
BOCCTaHOBHTEINILHBIH MPOIIECC.
OOBSICHATB IIPOIIECCHI,
MPOTEKAIOIINE ITPH IJCKTPOIIH3E
PAacIjiaBoB U PacTBOPOB.
PackprIBaTh nmpakTHIecKoe
3HAYCHUE DIICKTPOIIH3A.
OOBACHATH NPUHLUI JEHCTBUA
raJibBAaHU4YECKOI0 dJIEMEHTA.

P.YV/.
HCHBHOHaFaHI/Ie " IUIaHUPOBAHUE

B COOTBETCTBHH C
TpaBAJIaMU
MMOBEICHUS




U coneit). OKUCIUTEIBLHO-
BOCCTaHOBHTEIILHBIC PEAKIINH B
MIPHUPOJIE, POU3BOJICTBEHHBIX
mporeccax u

KHU3HEEeATeIbHOCTH
OpraHU3MOB.
15 | 15 | Baxueiimme | Baxneiimue xaaccsl Knaccndummposats K.YYA. dopmupoBanue [Ipe3zenTanus 3 Hexl CeHT
KITacChl HEOPraHWYECKHX BEIIECTB. HEOpraHWYECKHe BEIeCTBA M0 YMeHne caMoCTOSATENEHO HHTepeca K «Baxueiinm
HeopraHude | DJIEeMEHTHI METAILIBI I pa3HEIM npu3HakaMm. OICEBaTh OpraHM30BBIBAThH yUeOHOE H3y9IaeMoOMy € KJIaCChl
CKHUX HEMETaJUTbl ¥ UX TI0JIOXKEHHE B TEHETHUECKUE CBSI3UMENKTY B3aUMOJICHCTBHUE B TPYIIIIE. MaTepHuary HeopraHuiec
BEILECTB Ilepnonuueckoii cucreme. HM3yYECHHBIMH KJIaccamMu ILYY. KHX
Krnaccudukanus u HEOpPraHUYeCKUX BEIeCTB Ymenne peoOpa3oBEIBaTh BEILIECTB»
HOMEHKJIATypa CIIOKHBIX nHpOpMaIMI0O U3 OJHOTO BHAA B
HEOpraHM4eCKUuX COCIUHCHUIL: Jpyroi.
OKCHUJI0B, TUAPOKCUIOB, KUCIIOT U P.YVI.
coneil. ['eneTnyeckas cBs3b YMeHue coCTaBiIATh IJIAH PELICHUs
MEXIY KJIacCaMHi MIPOOIIEMBL.
HEOpraHM4YeCKUX COeAUHEHUN
16 | 16 | Peakmunu CuibHbIE 1 cr1abble XapakTepu30BaTh yCIOBUS K.YV BBIPa)KaTh IIpe3senTanus 4 Hexl CeHT
HMOHHOI'O JIEKTPOJIUTHL. Peakuuy HOHHOTO | NMPOTEKaHMs peakiyii B pacTBOpax | YMeHue GopMyInpoBaTh TIOJIOXKUTEJIbHOE «Peaknun
obMeHa obmena. [lonHble 1 3JIEKTPOJIUTOB JI0 KOHLIA. COOCTBEHHOE MHEHHUE U MO3UIIHIO; OTHOILICHUE K HOHHOTO
COKpAIlIEHHbIC HOHHbIE HaGmoaTs 1 omicsBaTH YMeHne yuuThIBaTh pa3Hble MHEHUS TIporneccy MO3HAHMS: oOMeHa»
ypaBHEHHUSL. XUMHYECKHE OIBITHI C IOMOLIBIO 1 MHTEPECHl 1 000CHOBHIBATH NpOSIBIATH BHUMaHue, | Jla®
POIHOTO A3bIKA H S3BIKA XHUMHN. COOCTBEHHYIO TIO3HIHIO. yIUBIICHHE, KeTaHHe onbIT 1.
JlenaTth BBIBOJIBI 110 pe3yJibTaTaM ILYVY. Oosblile y3HATh Peaxiuu
MIPOBEAECHHBIX XUMHIECKHX ‘YMeHue UCronb30BaTh 3HAKOBO- HOHHOTO
omnbiToB. Co0uII0IaTh NpaBuiia 1 CHMBOJINYECKHE CPEACTBA, B TOM 5
nprueMsl 6e30macHoH paboTHI ¢ yyciIe MOAEIHN U CXEMBI AJIs peLleHUs obMeHa
XUMHYECKHMH BEIECTBAMH U 3azad; Henomssy
nabopaTopHBIM 000pyIOBaHHEM P.YY .. ered
YMeHue caMOCTOSTEIbHO a1eKBaTHO o6opynos
OLICHUBATH MIPABUIIBHOCTD atme
BBIMOJTHEHNUS! ISHCTBUSL M BHOCHTH HeHTpa
HEo0XO0JUMbIe KOPPEKTUBEI B «Touxa
HCIIOJIHEHUE poctay.
17 | 17 | PactBopm PactBopsl. CriocoOs! BelpaxkeHust | O600maTh MOHATHS «pacTBOpe», | K.YV, CP 4 Hex CeHT

KOJIMYECTBEHHOT'O COCTaBa
pacTBopa: MaccoBas A0
(IpolieHTHAst KOHIIEHTPAIH ),
MOJISIpHAst KOHIICHTPALHS.
TutpoBanue. PacTBopeHue kak
(H3UKO-XUMHUYECKH ITpoLecc.
Kpucramtoruapatsr

«PacTBOPHMOCTEY,
«KOHIIEHTPALUSI PACTBOPOBY.
OmneprpoBaTh KOTNIECTBEHHBIMH
XapaKTePUCTUKAMU COJEPKAHUS
PacTBOPEHHOTO BEIECTBA.
OnuchIBaTh NPOLECCHI,
MIPOUCXOSAIINE IIPU PACTBOPEHUH
BEILECTB B BOJIE.

YMeHue caMoCTOSTEIIbHO
OpraHN30BBIBaTh yueOHOE
B3aMMOJICHCTBHE B TPYIIIIE.

ILYYA.
YmeHue npeoOpa3oBHIBATH
uHOOPMAIMIO W3 OJHOTO BHIA B
JpyroM.
P.YVYI.

YMeHHe cOCTaBIATh IUIaH PeIeH s
TIPOOIIEMEL.

O1ieHuBaThL CBOU U
qy’KHe MOCTYIIKY;
MOTHBHPOBATb CBOU
JIeHCTBUS; BBIpaXaTh
TOTOBHOCTE B IIF000i1
CUTYalUH NOCTYIHTh
B COOTBETCTBHH C
MIpaBUIAMH
TOBEICHUS




18 | 18 | Pemenne Pemenue pacueTHbIX 3a1a4 ¢ Pemare pacuyernsle 3a1a4u ¢ K.YV DopMUpOBAHUE 4 Hexl CeHT
3amayq 10 | NMPUMEHEHHEM IOHATHI MIpUMEHEHHEM MOHSITHI YMeH#ue 3agaBaTh BOIIPOCEHI; HHTEepeca K
TeMe «PacTBOPUMOCTEY, «pPacTBOPHMOCTE, KOHTPOJIMPOBATh AEHCTBYS MMapTHEpa. | M3ydaeMOMY
«PacTBOPBI» | «KOHIEHTpAIHS PACTBOPOBY» «KOHIICHTPALUsI PACTBOPOBY. ILYVYA. MaTepuary
Hcnonb30BaTh alrOpUTMbI IPH OCYILECTBIISATh aHAJIN3 00BEKTOB C
pelIeHny 3a1ad BBIJIETICHHEM CYIECTBEHHBIX H
HECYIIECTBEHHBIX MIPU3HAKOB,;
OCYIIECTBISITh CHHTE3 KaK
COCTaBJICHHUE IIEJIOTO U3 YacTeil.
P.YVI.
OcymiecTBIATh HTOTOBEIN H
TIOIArOBbIM KOHTPOJIb IO
pe3ynbTaTy;
AJleKBaTHO BOCIIPUHUMATH OLICHKY
YUHUTEIS
19 | 19. | Komtounssl | JucnepcHBIE CHCTEMBL. XapakTepu30BaTh KOJUIOUIHEIC K.YV DopMupoBaHUE IIpesenTanus 4 Hexl CeHT
e pactBopel | KomouamHsie pacTBOpPEI. pactBopbl. O600IIATE OHATHS YMeHHe caMOCTOSTENEHO HHTEepeca K «Kommonaast
VctuHHBIE PacTBOPBHIL. «KOJUIOWTHBIA PACTBOPY», «30JIb», | OPraHH30BHIBATH yIeOHOE H3ydaeMoOMy € pacTBOPHI »
JucnepcHas daza u «TeJbY», KTYMaHy», «IMYJIbCHUS, B3aUMOJICHCTBHUE B IPYIIIE. Marepuany
JIMCIIEPCUOHHAS Cpena. «CYCIIEH3H», «KOATYIIALU», ILYY.
CycneH3us 1 SMyIbCHH. 301U U «CEIVMEHTAIUS, Ymenne peoOpa3oBHIBaTh
remu. Onanecuennust. ddext «cunepesucy.CobmoaaTs nHpOpMaNMI0O W3 OJHOTO BHAA B
Tunnans. Koarynsuus. MpaBUJIa M PUEMbI 6€30TacHON JIpyToii.
Cenuvenranyst. CHHepe3Hc. PpaboThI ¢ XUMHIECKUMH P.YVI.
BEIIECTBAMH U JIAOOPATOPHBIM YMeHue coCTaBIsATh IJIaH PEISHUs
o0opynoBaHHEM TIPOOIIEMEL.
20 | 20 | Tunponus T'uaponus coneid. ['maponus mo XapakTepu30BaTh THAPOIN3 Kak K.YVY/. BBIP&XKATh Ipe3senTarms 4 Hen ceHT
coseit KaTHOHY, 110 aHUOHY, 110 KaTHOHY | OOMEHHOE B3aHMO/ICHCTBHUE YMeHHe caMOCTOSATEIBHO HOJIOXKHUTEIBHOE «'mapomus
U 110 aHNOHY. Peakmus cpenpt BEIECTB C BOJOM. OpraHM30BBIBATH y4eOHOE OTHOIIICHHUE K comeit »
B3aUMOJENCTBUE B IpyIIe Ucnonbayercs
obopynoBaHne

PacTBOPOB COJIEH: KUCIOTHAS,
LIEeJI0YHAs U HEWTpanbHasl.
[TonHblit HEOOpAaTUMBIH
ruaponu3. [lonyuenue peakueit
THIPOJIM3a OCHOBHBIX COJICH.
[TonsiTHE O IPOTOIUTUYECKON
Teopuu bpencrena—IJloypu.
ITonsaTHE O TEOPUM KUCIIOT U
ocHoBanuil JIptounca.

[Tpencka3bIBaTh PEAKIUIO CPEIIBI
BOJHBIX PacTBOPOB cosell. Fimets
IpeACTaBICHUE O
TIPOTOUTHIECKOH TEOpHH
bpencrena— Jloypu, Teopun
KHCIIOT ¥ OcHOBaHu# JIptouca.
Hab6monats 1eMOHCTpUpYEMBIE U
CaMOCTOSITENLHO ITPOBOUMBIC
onbITEl. CoOM0aaTh MpaBmuia U
npueMbl 0€30MacHO paboTHI C
XMMHYECKHMH BEIECTBAMH U
11a00paTOPHBIM 000pYHOBAHIEM

ILYVY/.

‘YMeHue oCylecTBIsATh aHAIN3
0OBEKTOB C BBIJICTIEHUEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX
HpI/I3HaKOB;OCyL[1€CTBJ'I5{Tb CHUHTE3
KaK COCTaBJIEHHE ILIEJIOTO U3 YaCTeH.
P.YVI.

‘YMeHHs 0CylIecTBISATh UTOTOBBINA 1
MOLIArOBBI KOHTPOJIb 110
pe3yibTaTy;

Alle](BaTHO BOCl'lpI/IHI/IMaTb OL[CHKy
YUUTETIS,

Paznunuats cioco6 u pesynbrat
JIEACTBUS

MpoHECCy NMO3HAHUS:
IpOSABIATH BHUMAHHUE,
YAUBJICHUE, XKEJIAaHUE

OoJbIe y3HATH

nenrpa «Touka
pocray.




21 | 21. | Kommnekcn | KommiekcHble coeuHEHUs. OnepupoBaTh HOHATHAMH K.YV DopMUpOBAHUE IIpesenTanus 5 Hell CEHT
bIe CocTaB KOMIIIEKCHOTO HOHA: «KOMILIEKCOOOPa30BaTeby, YMeHne caMOCTOSTENEHO HHTEpeca K «KomrmuiexcH
COEIMHEHHSI | KOMIUIEKCOO0pa30BaTelb, «TATaH], «KKOOPIHHAIMOHHOE OpraHM30BBIBAThH yUueOHOE AeiiCTBHE. | M3ydaeMOMY BIe

mranasl. KoopauHarmonHoe YHCIIO», «BHYTPEHHSS ILYVYA. MaTepuary COCTMHEHMS)
yucno. Homenknarypa KOOpJMHALMOHHAs cepay, Ymenue peoOpa3oBLIBATH
KOMIUICKCHBIX COCJHHEHUH. «BHEUIHSS KOOPIWHAIOHHAS nHOpManMI0 U3 OIHOTO BHJA B
3HaueHHe KOMIUIEKCHBIX chepa» «u3omMepus». JOpYTOH.
coenuneHui. [lonsaTue o Knaccuduiuposats 1 Ha3bIBaTh P.YYA.
KOOPJMHALMOHHON XHMHH. KOMIUIEKCHBIE COETUHEHHSI. YMeHHe COCTaBIATh IUIaH PelIeH s

OnucHIBaTh MPOCTPAHCTBEHHYIO TIpo0GIIeMEI

CTPYKTYpY M3y4aeMBIX BEUIECTB.

OOBACHATH TPUIUHBI

YCTOHYMBOCTH KOMILIEKCHBIX

coequHenuil. MccnenoBars

CBOWCTBA U3y4aeMBbIX

Bemect.HabmonaTs

JIEMOHCTPUPYEMBIE U

CaMOCTOSITENIFHO ITPOBOJAUMBIE

omnbITel. Habnmronats 1 onuceIBaTh

XUMHYECKHE PEAKIHH C

TIOMOIIIBIO POJIHOTO SI3bIKA U

SI3bIKA XUMUH.

22 | 22 | Kommnekcr | KowmrmekcHbIe coeTuHEHUS. OmnepupoBaTh TOHATHAMH K.YV DopMupoBaHue IIpesenTanus S HEXl CEHT
3 CocTaB KOMIUIEKCHOTO MOHA: «KOMILIEKCOO0Pa30BaTeIIby, YMeHne caMoCTOSTENbEHO HHTEpeca K «KomrmuiekcH
COEIMHEHHSI | KOMIUIEKCOOOpa30BaTelb, «TATaH], «KKOOPIHHALMOHHOE OpraHn30BBIBaThH yueOHOE AEHCTBHE. | H3ydaeMOMY bIe

nuransl. KoopamHanronHoe YHCIIO», «BHYTPEHHSAS ILYVY. Marepuary COCUHECHUS»
yncno. Homernkmarypa KOOpPJWHAIIMOHHAS Chepay, YmeHue npeoOpa3oBHIBATH

KOMIUICKCHBIX COSJHHEHUH. «BHEMIHSS KOOPAWHAIOHHAS nHpOpMaNMI0 U3 OJHOTO BHJA B

3HaueHNe KOMIUIEKCHBIX chepa» «M30MepHs». Jpyroi.

coenuHeHuit. [lonsaTue o Krnaccuguimposars 1 Ha3bIBaTh P.YVYI.

KOOPIUHALIMOHHON XUMUH.

KOMIUIEKCHBIE COSTUHEHHSI.
OnuceIBaTh MPOCTPAHCTBEHHYIO
CTPYKTYPY M3y4aeMBbIX BELIECTB.
OOBSICHATH IPUYNHEI
YCTONYMBOCTH KOMILIEKCHBIX
coenuHeHnii. Mcciaenosarh
CBOMCTBA U3y4aeMBbIX
BemecTts.Habmonats
JEMOHCTPUPYEMBIE 1
CaMOCTOSITENTFHO ITPOBOAUMBIE
onbiThl. Habnmronate v onuceBaTh
XUMHYECKHE PEaKIIH C
TIOMOIIBIO POJHOTO SI3bIKA U
si3p1ka xumun. Cobmonars
IIpaBHJIa ¥ IIPHEMBI Oe301acHoi
paboThl ¢ XUMUYECKUMH

YMeHHe COCTaBIATh IUIaH PelIeHHs
TpOoOIEMBI




BEILECTBAMH U T1a00PaTOPHBIM

o0opynoBaHHEM
23 | 23 | O6o6marony | Peruenue 3a1a4 1 BEITONHEHHE CocraisaTh 0000atonue K.YYI. YMeHus BbIACTATD 1 Hex OKT
ee YTIPaXHEHUH, TO3BOJISIONINX cxeMbl. OCyIecTBIATH YMeHne caMOCTOSTENbHO HPaBCTBEHHBIH acIeKT
MIOBTOPEHHUE | CHCTEMAaTHU3UPOBATH U OOOOIIUTH | MO3HABATEIbHYIO pedaeKkcuio B OpraHH30BBIBAaTh yuyeOHOE TIOBEJCHUS U
II0 TeMe MIOJTy4eHHBIEe 3HaHUS 110 TeMe OTHOIIICHHH COOCTBEHHBIX B3aUMOJICHCTBHUE B TPYIIIIE. COOTHOCHTB TIOCTYIIKH
«OCHOBBI «OCHOBBI XUMUM» JIOCTIKEHUH B Iporiecce ILYVYA. U cOOBITHS C
XUMHAN pelieHus y4eOHBbIX U Ymenue MpeoOpa3oBbIBATh | MPUHATHIMU
MI03HABATEIBHBIX 3a1a4 nHpOpMAIMI0 U3 OIHOTO BHJa B STHYECKUMHU
JIpyroii. TIPUHLMIIAMHI
P.YV].
YMeHHe cOCTaBIATh IUIaH peIeHHs
poOIEMBL.
24 | 24 [Kourponpnas | KoHTpoib 3Hanmii mo teme OCyIIeCTBIATh O3HABATEIBHYIO K.YV . OlLieHUBaTh KP 1 1 Hex OKT
paborta Nel «OCHOBBI XUMUW pediexcuio B OTHOIICHUN CTPOUTH PEUEBBIC BHICKA3bIBAHUS B COOCTBEHHYIO
o TeMe COOCTBEHHBIX IOCTH)KEHHUI B MMMCBMEHHOH (hopme; yueOHyI0
«OCHOBBI Iporecce perieHns y4eOHbIX U apryMEHTHPOBATh CBOIO TOUKY JeATEIBHOCTD: CBOH
XUMHN MIO03HABATEIbHBIX 3324 3peHus JOCTHIKEHUS,
ILYVY. CaMOCTOSTENbHOCTbD,
Ymenne mpeoOpa3oBbIBaTh | MHUIMATUBY,
nHopManuI0 U3 OJHOTO BHJA B OTBETCTBEHHOCTb,
JPYTOH. NPUYMHBI HEY a4
P.YVA.
KOHTPOJIb B (hOpMeE CITMUCHUS
criocoba AeiicTBHS U ero pe3ynbTara
C 3aaHHBIM 3TaJOHOM C
LeTTbI0 OOHAPYKEHHS OTKIOHEHUH 1
OTJIMYMH OT 3TaJIOHA
25 | 25 | Anamm3 Pa36op n nmpopaboTka ommbok 1 | OcCyImecTBIAT TO3HABATEILHYIO K.YY/A. OuennBath 1 Hex oKt
OmMMOOK M | HETOYHOCTEH, CACNAHHBIX IIPH pediexcuio B OTHOIICHUT CTPOUTH PEUEBBIC BEICKA3BIBAHNS B COOCTBEHHYIO
KOPPEKIHs BBINIOJTHEHUH KOHTPOJIBLHOM COOCTBEHHBIX JJOCTHIKEHUH B NHUCbMEHHOHU (opme; y4eOHYI0
3HaHWH 1O | paboThI TpoLecce perieHns y4eOHbIX 1 apryMEHTHPOBATh CBOIO TOUKY JeATEeNIBHOCTD: CBOM
TeMe M03HABATEIbHBIX 3324 3peHus JOCTVIKEHUS,
«OCHOBBI ILYY. CaMOCTOSTENEHOCTD,
XUMHAN Ymenne peoOpa3oBLIBATh | WHUIMATHUBY,
I/IH(I)OpMaLU/HO M3 OJJHOI'O BHJa B OTBETCTBCHHOCTD,
JPYTOH. MIPUYUHEI Heyaaq
P.YV.

KOHTpOJIb B (hOopMe CITUIEHUS
croco0a AEHCTBUA U €ro pe3ysbTaTa
C 3aJJaHHBIM 3TaJIOHOM C

LeJIbI0 OOHApPYKEHUS OTKJIOHEHHH U
OTIIMYHI OT dTaNOHA




Pazoen OcHoeébl opeanuueckoi xumuu

OCHOBHBIE IIOHATUSI OPTAHUYECKOU XUMUM 18 u

26 1 [Ipenmer, IlosBneHue u pa3BuTHe Hcropus passurus opranndeckon | K.YV, Oco3zHaBats equHcTBO | [IpesenTanus 2 Hex OKT
MECTO H OpPTraHMYECKOM XUMUY KaK HAyKH. | XUMHH. PazandaTs mpeaMeTs YMeHne caMOCTOSITENbHO 1 LIEJIOCTHOCTD «[Ipenmer u
3HaYeHHE IIpeamer u 3anaun U3Y4YECHHs] OPraHUYECKOH U OpraHU30BBIBATH yueOHOE OKPY’KaloILlIero MUpa, | 3aJa4u
OPTraHMYECK | OpraHMYecKOil XMMHHU. MecTo 1 HEOPTraHWYECKOH XUMHUH. B3aUMOJICHCTBHUE B TPYIIIIE. BO3MO>KHOCTH €T0 OpraHU4ecKo
01 XUMHUH 3HAa4YCHUE OPTaHUYECKOM XUMUKM B | B3aMMOCBSA3b OPraHMYECKUX ILYVY. MMO3HABACMOCTH U 1 XUMHI»
CHCTEME €CTECTBEHHBIX HayK. U HEOPTaHUYECKUX COSITUHEHHSI. Vmenue npeoOpa3oBbIBaTh | OOBSICHUMOCTH Ha Jemonc
B3aumocBs3p Heopranndeckux 1 | Habmromats neMoHCTpUpyeMble nHpOpMANMI0O W3 OJHOTO BHIA B | OCHOBE JOCTHKEHHH TPaIMH.
OPTaHWYECKHX BEIIECTB. OIIBITHI U OIHCHIBATh UX C JPYTOii. HayKH. Monenu
MIOMOIIBIO POIHOTO SA3bIKA U P.YYA. opraHug
SI3BIKA XUMUH YMeHne coCTaBIATH IUIaH PeIIeHHS CCKIX
poOIEMBL. Morexyn
27 | 2,3 | Pemenue Pemenue pacdeTHbIX 3a1a4 Ha OcCyIIecTBISATh pacueThl Mo K.YV Hasbixu 2 Hex OKT
28 3a1a4d Ha | ycTtaHoBieHHe GopMyn YCTaHOBJICHUIO (popMyT YMeHue *3a1aBaTh BOIPOCHL COTPYIHHYECTBA CO
YCTaHOBJIEH | YTIE€BOJOPOJOB IIO SIEMEHTHOMY | YIJIEBOAOPOAOB MO 3IEMEHTHOMY | KOHTPOJHMPOBATh ACHCTBHSA CBEpPCTHUKAMU,
ue Gopmyn COCTaBY M 110 aHAJIM3y NPOJYKTOB | COCTaBY W IIO aHAIN3y MPOJYKTOB | HapTHepa. B3pOCIIBIMH B
YTIEBOAOPO | CTOpaHUs cropanus. Vcmonp30BaTh ILYVY . 00pa30BaTeNbHOM,
JIOB ITOPUTMBI IIPU PELICHHUH 33134 YMeHHe oCyIecTBISITh AHAIIH3 JeSTebHOCTH

0OBEKTOB C BBIJICTIEHHEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX
NPU3HAKOB;

OCYIIECTBIISATh CHHTE3 KaK
COCTaBJICHHUE IIEJIOTO U3 JacTeil.
P.YV].

YMmerusOcynecTBIATh HTOTOBBINA 1
HOIIArOBBI KOHTPOJIb MO PE3YJIbTATy




29 [Tpuunnsl OCOOEHHOCTH OPTaHNYECKUX OOBACHATH MIPUUUHBI K.YYA. Bripaxats CP 2 Hex OKT
MHOrooOpa3 | Bemects. [IprauHbI MHOT000pa3sust OpraHMIeCKIX ‘YMeHwue 3a1aBaTh BOIPOCH], MIOJIOKUTEITLHOE
nst MHOT000pa3ust OpraHuIecKuX BemecTB. Habmronars KOHTPOJHMPOBATh AeHCTBHSA OTHOIIICHHE K
opranuueck | BemiecTB. OpraHudeckue JEMOHCTPUPYEMbIE OTBITHI napTHepa. IpolLeccy MO3HAHUS:
150:¢ BEIIIECTBA B IIPUPOJIE. OIUCHIBATH UX C HOMOIIBIO ILYVY . IIPOSIBIIATh BHUMAHUE,
coefMHEHUH | YTIepomaHblii ckeneT POIHOTO fA3bIKA U SI3bIKA XUMUHU YMeHHe OCyIECTBIATh aHAIN3 yIUBIICHHUE, KEeTIaHHe

OPTaHWYECKOH MOJICKYIIBI, €r0 00BEKTOB C BEIIETICHHEM OoutbIe y3HATH
TUIIBL: IIUKINYECKHE, CYIIECTBEHHBIX U HECYIECTBEHHBIX
AIMKINIECKHE. MPU3HAKOB;0CYIIECTBISITH CHHTE3
KapOouunknuueckue u KaK COCTaBJICHUE LIEJIOTO U3 YacTel.
reTePOIUKIMYECKHUE CKETIETHI. P.YVYA.

KpatHocTh XMMU4eckoil cs3u Ymenns.OcymecTBIsATs HTOTOBBII U
(BHIBI CBA3EH B MOJIEKYJIax MOIIATOBBIM KOHTPOJIb IO
OpPTaHWYECKHX BEIIECTB: pesynbraty;PazinuaTs ciocob n
OJIMHAPHEIE, IBOMHEBIC, TPOIHEIE). pe3ynbTaT nefcTBus

W3meneHue sHepruu cBszei

MEKly aTOMaMH yriiepoja npu

YBEJINYEHUH KPATHOCTH CBSI3H.

HacsimenHsle 1 HEHACHICHHBIE

COCJIMHEHHUS.

30 OIEeKTPOHHO | DIEeKTPOHHOE CTpOEHHE u | XapakrepusoBaTb ocobenHoctn | K.YV]I. Bocnpurumarts peus [pesenTanus 2 Hes OKT
€ CTpOCHHE XUMUYECKUE CBSI3H aToMa | CTpOEHHs atroma  yraepoaa. | CoBeplICHCTBOBATh YMEHUE yuutels «DIEKTPOHHO
U yraepona. I'ubpumnzammsa | OmuceiBaTh HOpMaJIbHOE U | IOroBapHUBAaTLCA U MPUXOIUTH K (OZIHOKITACCHHKOB), € CTpOCHUC U
XUMHYECKHE | aTOMHBIX opOuTajeif, ee TuUNBI | BO30YKIEHHOE COCTOSHHUS aTOMa | OOIIEMY PEIIEHHUIO B COBMECTHON HEIOCPC/ICTBCHHO HE | XUMHYECKUe
CBSI3M aTOMa | [I1 OPTaHMYEeCKHX COCAWHEHHl: | yriepoza M OTpaXaTh WX | [ESTEILHOCTH OOpareHHyo K CBSI3H aTOMa
yriaepoaa sp3, sp2, sp. O6pazoBanue o- up- | rpaduueckn.OnepupoBarh ILYVY]. ydamemycs yraepoma»

cBsI3ei B MOJIEKy/Tax | MOHSATHUSMU «rubpupmsauyst | OopMHpOBATH YMEHHE IPOBOUTE
OpPraHUYECKUX COe/IMHEHHUI. | opOuTanei», «Sp3- | cpaBHEHHME M KIACCH(HMKAIIIO MO
IpocTpancTBeHHOE CTpoeHne | rubpuan3anus», «Sp2- | 3a7aHHBIM KPHTEPHSIM
OpPTraHWYECKHUX COCIMHEHHUN THOpHIM3ALIHY, «p- | P.YVII.
TUOpHAN3ALIHS. OnnceiBarh | yyepye YUYHUTHIBATh BBIICICHHbIC
OCHOBHBIE THITBl THOPHAN3ALNU VHUTeNeM OPHEHTHPBI ASHCTBHS B
aroma  yraepopa.  OOBSICHATH | oo yueGHOM MaTepHae B
MeXaHU3MEL o0pa3oBaHus G- U p- COTPY/HHHECTRE C yunTEneM
cBsI3eit B MOJIEKyJIax
OPTaHNYECKUX COCANHEHHH

31 CrpykrypHa | XWMHYECKOE CTPOCHHE KaK Ilonumats xumuueckoe crpoenne | K.YV, Wnentudunuposars [pesenranus 3 Hen OKT
S Teopus | MOPSIOK COSTUHEHHUS aTOMOB B Kak MOPSAJIOK COETMHEHUS aTOMOB | YMEHHE CTPOUTH MOHSATHBIE IS cebs ¢ «Teopun
OpraHUYECK | MOJIEKYJE COTIacHO UX B MOJIEKYJI€ COTJIACHO UX MapTHEPA BHICKA3bIBAHUS, NPHHAUIEKHOCTBIO K | XUMHUYECKOTO
ux BasleHTHOCTH. OCHOBHBIE BajieHTHOCTU. DOpMyTHUpOBaTH YYUTBIBAIONIWE, YTO IIapTHEP 3HACT U | HApOAy, CTpaHe, CTPOCHHUA
COC/IMHEHUI | TOJIOKEHHUS TEOPUH XUMHUUECKOTO | OCHOBHBIC ITOJIOKCHUS BHJIWT, @ YTO HET; rocyIapcTBy OpTaHUYECKU

CTPOCHNUS OPTaHUIECKHX CTPYKTYpHOI! Teopnu 3a/1aBaTh BOMPOCHL; X

coequneHuiit A. M. Bytneposa. OpraHUYECKUX BEIIECTB. KOHTPOJIMPOBATh JCHCTBHUS ApTHEPa COCIMHECHUN

3aBUCUMOCTb CBOICTB BEILLIECTB IIpencrasmars Bxiian @. Kekyie, IL.YY/. A. M. Byrnep
A. M. Byrneposa, oBa»

OT XUMHUUECKOTO CTPOCHHS
Modekys1. CtpykrypHas Gopmyia

B. B. MapkoBHuKOBa, JI.

yMeHI/IeOCYH_[eCTB.HHTb aHaJlm3
00BEKTOB C BBIJICJICHUEM




[lonuura B pa3Burue
OpPraHUYECKON XHUMUU.
OnepupoBaTh NOHATHAMU
«BAJICHTHOCTB» U «CTETEHb
OKHCIICHUS», «XUMHUYECKOE
CTPOEHUEY, «CTPYKTypHas
¢dopmyra». MonennpoBaTh
MOJIEKYJIbl HEKOTOPBIX
OpPraHUYECKUX BEIIECTB

CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MPU3HAKOB;

OCYILECTBIIATh CUHTE3 Kak
COCTaBJICHUE LIEJIOT0 U3 YacTel
P.YY].

YMeHHs OCYIIECTBISTE HTOTOBBIA 1
MOIIArOBBIM KOHTPOJIb IO
pe3ynbTary;

AleKBaTHO BOCTIPUHMMATH OLIEHKY
YUHUTEIS;

Paznmuate cioco6 u pesynpTar
JefcTBUs

32 CrpykrypHa | XHUMHYECKOE CTPOCHHE KaK DopMyITHPOBaTH OCHOBHBIC K.YY/]. Wnentudunuposars [MpesenTanus 3 Hex OKT
S Teopus | HOPSIOK COSITUHEHHUS aTOMOB B HOJIOKEHUS CTPYKTYPHOM TEOPMU | YMEHHE CTPOUTH MOHSATHBIE IS cebs ¢ «Teopun
OpraHu4ecK MOJIEKYJIE COIJIaCHO UX OpPraHU4YECKUX BEIIECTB. napTHepa BBICKa3bIBaHUS, TMIPUHAJICKHOCTBIO K XHUMHUYECCKOI'o
X BaJIeHTHOCTU. OCHOBHBIE OnepupoBaTh MOHATHAMHA YYHTBIBAIOIIUE, YTO IAPTHED 3HAET U | HApOXy, CTPaHe, CTpOCHUA
COCIMHEHMIT | IMOJIOKEHHS TEOPHU XHUMUYECKOTO | «YIJIEPOAHBINA CKENET» U BUJINT, @ YTO HET; rOCyJapCTBy OpTaHUYECKU

CTPOCHUS OPTaHUIECKUX «KPaTHOCTb XHUM CBSA3U», 3a7aBaTh BOIIPOCEHL; X
coenuHeHuit A. M. Bytieposa. «XUMHUYECKOE CTPOEHUEN, KOHTPOJIMPOBATh JIENCTBHS MAPTHEPA COEIMHCHUNI
3aBUCHUMOCTbH CBOICTB BEIIECTB «CTPYKTypHast GopMyIiay. UIMETh ILYVY/. A. M. Bytnep
OT XUMHUUYECKOTO CTPOCHHS HpPEJICTAaBICHUE O 3aBUCHMOCTH Y MeHHe 0CYIECTBIIATh aHaIA3 0Ba»
monekyil. CTpykTypHas GopMyna | CBOWCTB BEIIECTB OT XMM 00OBEKTOB C BBIIETICHUEM
crpoenns. Monienposats CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MOJIEKYJTBI HEKOTOPBIX TPU3HAKOB;
OpraHuvECKuX BEICCTB OCYILIECTBIISAITh CHHTE3 KaK
COCTaBJICHUE LIEJIOT0 U3 YacTel
P.YY].
YMmernsOcymecTBISITh HTOTOBBIA U
MOIIArOBBIA KOHTPOIb MO
pe3ynbTary;
AZIeKBaTHO BOCIIPUHHMMATH OLIEHKY
YUHUTEIS;
Pasnuuats crioco6 u pesynbTaT
ieficTBUS

33 CrpykrypHa | M3omepust u n3omepsl. OTkpbitie | OnepupoBaTh MOHATHAMH K.YVA. Beipaxats [Ipesenranus 3 Hex OKT

s u3omepust | n3omepun. CTpyKTypHas U «U30MEPY, KU30MEPHSI», YMeHHe CaMOCTOSITEIBHO HOJIOKHUTETBHOE «Buast
HPOCTPAHCTBEHHAs H30MEpHsI. «(hyHKIMOHAIIBHAS TPYIINaY. OpTaHM30BBIBATH yueOHOE OTHOIIICHHUE K U30MEpUI»

W3omepus yTriaepoHOTo CKeneTa.
N3omepust monoxeHus.
MexxkiaccoBast n3oMepust

OnwuceIBaTh MPOCTPAHCTBEHHYIO
CTPYKTYpY U3y4aeMBbIX BEILECTB.
OTpaxaTb COCTaB U CTPOCHHE
OpraHUYECKUX COCTUHEHUN

C TIOMOILBIO CTPYKTYPHBIX
¢dopmy1. XapakTepu3oBaTb BHIbI
HU30MepUn

B3aMMOJICHCTBHE B rpynre.

ILYVY .
Ymenue peoOpa3oBEIBATh
uHGOpPMAlIMIO M3 OJHOTO BHAA B
JIpYroM.
P.YVYA.

VYMeHHe COCTaBISATh IUIaH PeIICHUs
POOIEMBI.

MPOILIeCCy MO3HAHUS:
OPOSIBIISITH BHUMAHHE,
JKellaHue 00JIbIle
y3HaTh




34 | 8 | Ipocrpanct | Bumsl mpocTpaHCTBEHHOI OneprpoBaTh MOHATHAMA K.YY/. Beipakatsb Ipesenranus 3 Hex OKT
BEHHas n3oMepur. OnTudeckas «U30MEPY, KA30MEPHSI», CoBeplIeHCTBOBATh YMCHHE MIOJIOKUTEITLHOE «Bupt
H30MepUst U30MepHst. ACHMMETPHYECKUH «XUpaTbHOCTH». ONMCHIBATH JIOTOBapHBAThCS U MPUXOIUTH K OTHOIIIEHUE K H30MEPUM)

aToMm yriaepona. Onrudeckue HPOCTPAHCTBEHHYIO CTPYKTYPY o0LIeMy peLIeHHIO B COBMECTHOM IpoLeccy IMO3HAHNS:
AQHTHIO/BI. XHUPAIBHOCTb. u3yuyaeMsIx BerecTs. OTpaxaThb JIeATeTbHOCTH HPOSIBIATH BHUMAHHE,
XUpaJbHBIC ¥ aXUPATIbHBIC COCTaB 1 CTPOCHUC OPraHmieckux | [LYVY]I, *KesaHue OosbLIe
MouieKyabl. ['eomeTpudeckas COCJIMHEHHUH C TOMOIIIBIO DOpPMUPOBATH YMEHHE IPOBOHTH y3HaTh
u30MepHs (IHC-, TpaHc- CTPYKTYPHBIX (hopMyL. CpaBHEHHE U KJIaCCH(HKALHIO [0
H30MepHs) XapaxkTepu3oBaTh BHIBI 3a/IaHHBIM KPUTEPUSIM
HU3oMepun P.yy}].

VMeHHe yYUTHIBATh BHIACICHHbIC

YUYHTEJIeM OPUEHTHPHI JeHCTBYS B

HOBOM y4eOHOM MaTepHaie B

COTPYJHUYECTBE C YUUTEICM

35 9 DJIeKTPOHH | DIEKTPOHHOE CTPOCHHUE OrnepupoBaTh MOHATHAMHE K.YY/. OreHuBaTh IMpe3enTarust 3 Hex OKT
bIe 3G (PEeKTH | OPraHM4YECKUX BELIECTB. «UHAYKTHBHBIH 3G deKT», dopmupoBaHe yMeHHs1 paboTaTth B COOCTBEHHYIO «ONEeKTpOHH
B MoOJIeKyJlax | B3anmHoe BiIMsHHE aTOMOB 1 «Me30MepHBII AP dexT». napax. yueOHyI0 bIe 3G PEKTH
OpPTraHWYeCK | TPYIII aTOMOB. DJIEKTPOHHEIC XapaxTepu3oBaTb 0COOCHHOCTH ILYV]. JIEATENBHOCTD: CBOM
nx s¢dexTsl. UHAYKTUBHEIN 1 WHIYKTHBHOTO U ME30MEPHOT0 @opMUpOBaHHEe YMeHHs HabMoaaTh, | AOCTHIKCHHS,

COCIMHEHNI | Me30MepHBIH 3 (EKTHI. 3¢ pexToB JeMaTh BbIBOABI MpH TMpoBejeHHu | CAMOCTOATEIBHOCTD,
[pencraBienue o pe3oHaHCe OIIBITOB. WHULUATHBY,
P.YV]. OTBETCTBEHHOCTb,
VMeHHe OTICHBATE HaOMOTaeMbIe IpHMHHBL HEYNa1H
MpeBpalIeHNs B X0/1¢ IKCTIepUMEHTA.

36 | 10 | DaexrpoHH DIEeKTPOHHOE CTPOSHHE OnepupoBaTh MOHATHAMA K.YYA. OneHuBaTh [MpesenTanus 4 Hel OKT
bIe 9QQEKTH | OpPraHMYEeCKHX BEIEeCTB. «UHIYKTHBHBII 23 dexT», dopmupoBaHie yMeHus: paboTaTh B COOCTBEHHYTO «DJEeKTPOHH
B MOJIeKynax | B3ammHOe BIHMsHHE aTOMOB U «Me30MepHBIN 3P derT». napax. y4eOHyI0 bIe 3G PEKTHD)
OpPraHWYecK | TPYIIT aTOMOB. DJIEKTPOHHbIC XapaxTepu3oBaTb 0COOEHHOCTH ILYVY/. JIEATENBHOCTD: CBOH
ux a¢dextsl. THAYKTHBHBII 1 WHAYKTHBHOTO M ME30MEPHOTO ®opMHpOBaHHE YMEHNHS HAOMOAATh, | AOCTHKEHHUS,

COeIMHEHUH | Me3oMepHbIH P deKTsI. sddexTon HeNaTh BBIBOABI NPH IPOBENeHHH | CAMOCTOSITENBHOCTS,
[pencraBnenne o pe3oHaHCe OIBITOB. WHUIMATHBY,
P.YV]. OTBETCTBEHHOCTb,
VMeHHe OMICHIBATh HaOII01aeMble TIpUYUHBL HEYIa1H
HPEBpAICHHS B XO/I€ IKCIIEPUMEHTA.

37 | 11 | OcHoBHble OcHoOBHBIC KJacchl oprannyeckux | Kmaccugunuposatsb K.YY . [IpumensTH MpaBuIa [Ipe3enTanus 4Hen OKT
KJIacChI coenmHeHHH. [IpHHIMITBL OpTaHNYECKUe COSTUHEHHUSI 110 YMeHHe caMOCTOSATETEHO JIEJIOBOTO «OCHOBHBIE
OpraHu4eck | KnaccupHKaluu OpraHUYeCKHX CTPOCHUIO YTIIEPOAHOI e 1 OpraHM30BBIBATh yueOHOE ISUCTBUE. | COTPYIHHUYECTBA: KITaCChI
ux coeaunenui. [lonsarue o TUILy yraepo-yriepoaHoi ceasu. | ILYY]L. CpPaBHMBAThL PAa3HbBIE OpraHUYEeCKU
coeqMHEHMIT | (GYHKIMOHAIBHOM rpyIe. Knaccuduimposars VYmenue npeoOpa3oBeIBaTh | TOYKH 3PEHUS; X
. 'omomnorus. I'omonory. MPOU3BOHBIE YIIIEBOJIOPOJIOB M0 | MHPOPMALMIO K3 OJHOr0 BHAA B | CUMTATHCA C MHEHHEM | COEAMHEHMIN)
T'omonoruue | T'omonoruyeckas pasHOCTb. (OYHKIMOHATBHBIM TPYIIIIAM. IPYTOi. JIPYTOTO YeJIOBEKa;

CKHE PSIBI I'omonornaeckne psist O0600mars 3HaHUS U JIeT1aTh P.YVI. MPOSIBIATH TEPIICHHE

BBIBOJIBI O 3aKOHOMEPHOCTAX
HW3MEHEHHUI CBOMCTB BEIIECTB B
TOMOJIOTMYECKHUX psliaX

VYMeHHe COCTaBIATD IUIaH PeLICHUS
poOIeMBbl

"
TI0OPOKENATETBPHOCTh
B cIIOpe




38 | 12 | Homenknaty | Homenknarypa opraHHIecKHX HaspiBaTh Oprannyeckue K.YYA. OneHuBaTh 4 Hen OKT
pa BeIecTB. MexxayHapoJHas COCIMHEHHUS B COOTBETCTBHH C YMeHHeCTpOUTh MOHSITHBIE IS COOCTBEHHYIO
OpraHMYecKk | (cHcTeMaTH4yecKas) HpaBHIIAMH MEXIyHapOIHOI MapTHEpa BBICKA3bIBaHMUS, yue6HyT0
ux HOMEHKJIaTypa OpraHUYECKUX HomeHknatypsl [UPAC u YUYHUTHIBAIOIINE, YTO MTAPTHEP 3HACT U | NEATCIBHOCTH:  CBOU
COEIMHEHUH | BEIIECTB W NPHUHIUIIBI panroHaNbEHO HOMEHKIIATYPHI. BUJIHT, a UTO HET; JIOCTHOKEHUS,
00pa3oBaHUs Ha3BaHHUI HaxoauTb CHHOHUMBI 3a1aBaTh BOIIPOCHI; CaMOCTOSITENbHOCTB,
OPTaHWYECKHUX COCTHHEHUH. TPUBHAIBHBIX HA3BaHUH KOHTPOJMPOBATh ACHCTBHS MapTHEPa. | WHHUIMATHBY,
PanmonanpHas HOMEHKIAaTypa OpPraHUYECKHUX COCTHHEHHN ILYVY . OTBETCTBEHHOCTb,
VMeHHe 0CyIIecTBIATh aHAIN3 MIPUYUHEL Heyaaq
00BEKTOB € BBIACTICHUEM
CYIIECTBEHHBIX M HECYIECTBEHHBIX
MPU3HAKOB;
OCYIIECTBIIATh CHHTE3 KaK
COCTaBJICHUE IIETIOTO U3 YacTeH.
P.YVI.
Ymenus 1.0cymiecTBiasT> UTOTOBBIN
U TIOIIArOBBIH KOHTPOIIb MO
pe3ynbTary;
AZIeKBaTHO BOCTIPHHMMATH OLIEHKY
yuurens;Paznugats ciocob n
pe3ynbTaT nefcTBus
39 | 13 | Ocobennoct | Knaccuduramus u 0cOOCHHOCTH JleMOHCTpUpOBaTh NOHUMAHUE K.YVY/. BoipaxaTh [Ipesenrauus |CP 4Hen OKT
u U | OPraHUYECKUX PEAKIMH. 0CcOoOEHHOCTEH MPOTEKaHUS U ‘YMeHue caMocTosITeTbHO TOJIO’KUTENIBHOE «Knaccugpuka
kiaccuduka | CriocoObl 3amuceid peakiuii B (hopmM 3ammcu opraHMYECKUX OpraHN30BBIBaTh yueOHOE NEHCTBUE. | OTHOIICHHE K st
s opraHuueckoi xumuu. Cxema u peaxuuii B CpaBHEHUH C ILYVY. MPOLIECCY MO3HAHUS: OpraHUYeCcKu
OpPraHMYecK | ypaBHEHHE.YCIOBHS MPOBEICHHUS | HEOPTaHUUECKUMH.Y CIIOBHUS VYmenne npeoOpa3oBIBaTh | MPOSBISTH BHUMAHHE, | X PEAKIH»
ux peakiuid | peakiuid. Kinaccnguxanms MPOBE/ICHUS PEaKIHiA. nHdopMaIMI0 W3 OJHOTO BHIA B | yAHMBJIEHHE, XKEIaHHE
peakmuii opranndeckux Bemects | Kmaccmdukanums peakmmit JIpYyroi. GoutbIie y3HATH
10 CTPYKTYPHOMY NPHU3HAKY: OpTaHNYECKUX BELIECTB 110 P.YY..
3aMelIeHne, TPICOSANHEHHE, CTPYKTYPHOMY MPU3HAKY: YMeHHe cOCTaBIATH IUIAH PEICHUS
oTierieHe. PeaknnoHHbIe 3aMelleHNe, MPUCOeINHEHHUE, poOJIeMBI
ueHTpsl. [lepBonavanbHbIe oTmieruieHue. PeakuinonHubie
IOHATHS O TUIIAX U MEXaHHU3MaXx LHCHTPHI. HepBOHa‘-la.]'leble
OPTaHWYECKHX PEaKIHH. MOHSTHS O THIIaX U MEXaHU3Max
TI'omonuTHueckuit u OpraHUYECKUX PEAKIUH.
reTepPOJUTUYECKHUI pa3phiB ComonuTHyeckuii n
KOBAJIEHTHON XMMHYIECKOH CBSI3U. | TETEPOIMTHUECKHH pa3phIB
CBOOOTHOpAIUKATILHBIN U KOBAJICHTHOM XMMHYECKOU CBSI3H.
HOHHBIH MEXaHU3MBI PEaKIINHL. CB0OOAHOPAANKATBHBIN 1
ITousarue o cBOOOJHOM WOHHBIA MEXaHU3MbI PEAKIIHHU.
panukane, HyKieopuie, IMonsitue o cBoboTHOM
anexTpoduie, KapOOKaTHOHE U panukane, Hykieopuie,
kapbannone. O003HaUCHHE aneKTpoduie, KapOOKaTHOHE U
HOHHBIX peakuuii B KapOaHHOHE.
OpPTaHNYECKOH XUMUHI
40 | 14 | Ocobennocr | Kimaccudukanus n ocobeHHocTH JleMOHCTpUpPOBaTh NOHUMAaHUE K.YVYI. Beipaxats IIpe3zenTanus 4 Hex OKT




u U | OpraHMYECKHX PEeaKluil. 0CcOOEHHOCTEH MPOTEKAHUS U VYMeHne caMoCTOSITENbHO MOJIOKUTENBHOE «Knaccudpuxa
kinaccupuka | CriocoObl 3anmcell peakiuii B (hopM 3amucy OpraHuIecKuX OpTaHN30BBIBATH yueOHOE NEHCTBHE. | OTHOIICHHUE K st
nus opranudeckoi xumuu. Cxema u peaxuuil B CpaBHEHUU C ILYY. MIPOLIECCY TO3HAHUS: OpraHU4YeCcKU
OpraHMYecK | ypaBHEHHUE.YCIOBHS MPOBEICHUS | HEOPTaHUUECKUMH.Y CIOBUS Vmenne MpeoOpa3oBbIBaTh | MPOSBISATH BHUMAHHE, | X PEaKIHi»
ux peakiuid | peakuit. Kimaccndukarms MPOBEICHHUS PEaKIIHiA. nHGOpMaIMI0O W3 OJHOTO BHIA B | yIHUBJICHHE, XKETaHHE
peakuuii opranndeckux BeuiectB | Kmaccugukanus peakuuit TIPYTOH. OosblIe y3HATh
10 CTPYKTYpHOMY NIPU3HAKY: OpPraHUYECKUX BEIIECTB O P.YVY.
3aMelleHNe, TPUCOEANHEHHE, CTPYKTYPHOMY HMPHU3HAKY: VMeHHe COCTaBIIATh IUIaH PELICHUs
oTmerienye. PeaknnoHHbe 3aMelieHne, IPUCOeINHEHNE, poOJIeMBI
neHTpsl. [lepBoHavanbHbIE oTmieuieHue. Peakuinonubie
TIOHSTHUS O THIIAX U MEXaHNU3Max ueHTpsl. [leppoHadanbHble
OPTaHWYECKHUX PEaKIUi. HOHSTHUS O THIIAX U MEXaHU3Max
I'omonuTHueckuii u OpraHUYECKUX PEAKLUN.
reTepOIMTUYCCKUI pa3phIB I'omonuTtnueckuit u
KOBAJIEHTHON XMMHYECKOH CBSI3H. | TETEPOIMTHYECKHH pa3phiB
CB00OOIHOPaINKATIBHBIA 1 KOBJIEHTHOI XUMHYECKOU CBSI3H.
HMOHHBIH MEXaHU3MBI PEaKIINH. CB0OOAHOPAAUKATIBHBIN 1
[Monstue o cBobogHOM HOHHBI MEXaHU3MBI PEaKIUH.
panukaine, Hykieoduie, Ilonsarue o cBoGOTHOM
aNeKTpoduie, KapOOKaTHOHE U panukaie, Hykieopuie,
kapOannone. O003HauUCHHE anekTpoduie, KapOOKaTHOHE U
HOHHBIX peakuuii B KapOaHHOHE.
OpraHUYeCcKON XUMUU
41 | 15 | Oxwuciurens | OKHCIUTENHHO- OOBACHSTH, 9TO HA3bIBAIOT K.YVYA. BBIpa)KaTh 5 Hell OKT
HO- BOCCTAHOBHTEIBHBIE PEAKINN B OKHCIICHHEM W BOCCTAHOBIEHHEM | YMEHHE CaMOCTOSTEIHHO MOJIOKUTEITBFHOE
BOCCTAHOBHT | OPTaHHYECKOH XMMHN. B OPTaHMYECKON XIMHH. OpraHU30BBIBATH yueOHOE ICHCTBHE. | OTHOLICHHE K
eJbHBIC Wnentudukanns CocTaBsATh ypaBHEHUS ILYVY . MIPOLIECCY MO3HAHUA:
peakmuu B OPTaHWYECKHUX COCHMHEHUH. OKHCITHTEIHO- VYmenne peoOpa3oBEIBaTh | MPOSBIATh BHUMAHHE,
opranndeck | ['eHeTHueckas CBSI3b MEXIY BOCCTAHOBHTEJIBHBIX nHdopMaIMI0 W3 OJHOTO BHIA B | yIHMBJIEHHE, KElaHHE
Ol XUMHUH KIIaCCaMH OPTaHUYECKIX OPTaHMYECKHX PEaKIUi C IPYTOif. GoutbIie y3HATH
COEIMHEHUH MOMOIIBIO METO/1a 31IeKTpoHHOTO | P.YVY]I.
Gamanca ‘YMeHHe cOCTaBIATH IUIAH PeICHUS
poOIEeMBI
42 | 16 | Pemenue Pemmenue 3a7a4 1 BBINIOJIHEHUE Hcrnonb30BaTh aJIrOPUTMBI TIPH K.YYI. [IposiBasATH B 5 HEel OKT
3a41a4 u yl'[pa)KHeHl/If/i 10 TEME PECICHUHA 3a/1a4 VmeHue CTPOUTH MMOHATHBIC IJIA KOHKPETHBIX
BhINONIHEHNE | «OKUCIUTEIHHO- HapTHepa BbICKa3bIBaHUs, CHTYyaIHsIX
YIPaXHEHN | BOCCTAHOBUTENHHBIE PEAKIUH B YUYHUTHIBAIOIINE, YTO TTAPTHEP 3HAeT U | JOOPOXKEIaTeIbHOCT
i o Teme OPTraHUYECKON XUMUI» BUJUT, & UTO HET; , JOBEpHUE, BHUMaHUE,
«OxucauTen 3a1aBaTh BONIPOCHI MIOMOIIb
bHO- ILYYO.
BOCCTAHOBHT YMeHHe oCyIIeCTBISTh AHAIIH3
CJIBHBIC OG”I)CKTOB C BBIACIICHHUEM
peak-nuu B CYIIECTBEHHBIX M HECYIECTBEHHBIX
OpraHHYecK MPU3HAKOB;
O XUMUI» OCYIIECTBIISITh CHHTE3 KaK

COCTaBJICHHE LIEJIOTO U3 YacTeHl.




P.YYA.
Ymenus.OcylecTBiIsi T UTOTOBBIN U
MOLIarOBbIA KOHTPOJIB 110 PE3YNIbTaT

43 17 | OGo6marom; | Pemenue 3amad v BEIIOJIHEHHE CocTaBiTh 0000MIIAOIINE K.YVY/. [IposBnsaTs B 5 HEl OKT
ee YIPaXXHCHUH, TTO3BOJIIONIAX cxeMbl. OCYIIEeCTBIATh VMeHHe CcaMOCTOSTEIBHO KOHKPETHBIX
MMOBTOPCHHUE | CHUCTEMAaTU3UPOBATH H OOOOINMUTE | MMO3HABATEIBHYIO Pe(ICKCHIO B OpraHU30BBIBaTh y4eOHOE CUTYyaIHUsIX
o TeMe | MOJy4eHHbIC 3HAHHA MO TeMe OTHOIIICHUN COOCTBEHHBIX B3aMMOJICHCTBHE B IpyIIe 00pOsKeNaTeTbHOCTh
«OCHOBHEIE «OCHOBHEIC TOHATHS JIOCTHIKEHHH B IIpo1iecce ILYVYA. , IOBEpHE, BHUMAHUE,
TTOHSITHS OpPTaHUYECKON XUMUHU peleHus y4eOHbIX U YMEHHEOCYIIECTBIISATh aHATIH3 TOMOIIb
OpTraHuYecK MMO3HABATEIbHBIX 3a/1a4 00BEKTOB C BBIACICHHEM
Ol XUMHI» CYIIECTBCHHBIX U HECYIIECTBCHHBIX

MIPU3HAKOB;

OCYIIECTBIATH CHHTE3 KaK
COCTaBJICHHUE LIEJIOT0 U3 YacCTeH.
P.YV/.

‘YMeHus 0CyIEeCTBIISATh UTOTOBBINA U
MOIArOBbIA KOHTPOIb 110
pe3ynbTary;

AJICKBaTHO BOCTIPUHHMATH OIICHKY
YUUTEIS

44 18 KonTponbna | Kontponb 3HaHU# 1O TEMe Ocy1ecTBIATh TO3HABATEIBHYIO K.YY/]. OreHuBaTh KP 2 5 Hel OKT
s pabota Ne | «OCHOBBI XUMUI» pedIiekcuro B OTHOIICHUH CTPOUTH PEUEBHIC BHICKA3bIBAHNS B COOCTBEHHYIO
2 110 Teme COOCTBEHHBIX JJOCTHIKEHUH B NHCbMEHHOHU (opme; y4eOHyI0
«OCHOBHLIG mporiecce penieHus yaeOHbIX U apTYMCHTHDOBATS CBOI TOUKY JIeITEILHOCTh: CBOH
HOHSTHS [MO3HaBaTENIbHBIX 3a1a4 sperms JIOCTHIKECHMS,
OPTAHMHECKO LYV CaMOCTOSITEIIbHOCTb,
A XUMUN» VMmenne npeoGpasospBaty | LHALHATHEY,

UHGOPMAIMIO W3 OJHOTO BHIA B OTBETCTBEHHOCTD,
Ipyroi. MPUYHHBI HEYIay
P.YVY.

KOHTPOJIb B ()OpPME CIMUCHUS
croco0a JACHCTBHUS U ero pe3ynbTara
C 33JIaHHBIM 3TaJIOHOM C

LIeNTBI0 OOHAPY)KEHHS OTKIOHCHUH U
OTJIMYHUI OT dTaj0Ha

Yraesoaopoabl 42




45 AJKaHBI. AJKaHbl. DJIEKTPOHHOE U Ha3biBaTh ajKaHbl 110 K.YY/]. Boipaxars IpesenTtanus 5 HEZl OKT
CrpoeHnue, IIPOCTPAHCTBEHHOE CTPOCHUE MEKyHAPOIHOM HOMEHKIATYPE. | MOopMUpOBaHME yMEHHs paboTaTh B | MOJOXKHUTEILHOE «AJIKaHBI»
HOMEHKJIATy | MOJIEKYJbI METaHa. OOBSCHSTH NEKTPOHHOE U napax. OTHOILCHUE K JemoHcT
pa, sp3-I'ubpuansaius opouraieit MPOCTPAHCTBEHHOE CTPOEHHE LYY mporeccy Cocrasie Hue
HU30MepHs, aTOMOB YIJIepoJia. MOJIEKYJI U3yUCHHBIX BEILECTB, BBSIBIITH  OCOOCHHOCTH (KauecTBa, | 1O3HAHIL: MOJIeIeH
¢busnueckue | I'omonorudeckuii psa u obmas sp3 rubpurusanus, NPU3HAKK) pPAsHBIX OOBbEKTOB B | MPOABIATH MOJICKYT
CBOHCTBa (dopMyIa ankaHoB. TOMOJIOTHYECKHUH psift, 00mmast mpouecce  MX  paccMaTpuBaHus | BHHMAHHE, aJKAHOB

CucremaTtnueckas HoMeHknarypa | ¢dopmyna. O600mars 3HaHUA 1 (HabMOKeHNs) yIHUBJIEHUE,
aJIKaHOB M paauKaioB. V3oMepus | menats BEIBOJBI O P.VV/I. XKeJTaHue OoJIbIIe
YTJIEPOIHOTO CKEJIETAaaIKaHOB. 3aKOHOMEPHOCTSIX H3MEHEHUH OLICHUBATh BECOMOCTb NPHBOAMMBbIX | Y3HATH
[onsTHe 0 koHpOpMALIUAX. CBOUCTB B TOMOJIOTUYECKOM PSAY .
N JIOKA3aTeNIbCTB U pacCyKIeHUN
®dusnueckue cBoicTBa aIKaHOB. AJIKaHOB
3aKOHOMEPHOCTH U3MECHEHHS
(M3UIECKHX CBOMCTB.

46 Xumuyecku | XUMHUYECKUE CBOWMCTBA aJIKAaHOB: XapakTepu3oBaTh BaxHeHIIE K.YVY]. Beipakats IIpe3enTanus 1 Hen HOSOPS
€ CBOHCTBa raJOreHNPOBaHNE, HUTPOBAHHUE, XHMHYECKHE CBOMCTBA aJIKAHOB. YMeHHe caMOCTOSTETEHO MOJIOKUTETBHOE «AJIKaHBI»
aJIKaHOB JIETHAPUPOBAHUE, TEPMHUIECKOE IIporaosmpoBaTh cBOWCTBa OpTaHN30BBIBATH yueOHOE OTHOIIIEHNE K Jemonct

pasnoxeHue (MUPOJIN3), TOPCHUE | M3Y4aeMbIX BEHICCTB HA B3aMMO/ICHCTBUE B IPYIIIIE. TpoLeccy panum.

KaK OUH U3 OCHOBHBIX OocHOBaHUH Teopuu xumuieckoro | ILYY]L. MO3HAHUS: Bpomuposan
HCTOYHUKOB TeIlIa B CTPOEHUSI OPraHUYECKUX Ymenue peoOpa3oBLIBaTh | MPOSBIATH HereK caHa Ha
TIPOMBIIIJICHHOCTH U GLITy, BemecTB. MccirienoBaTh CBOMCTBA I/IH(bopMaLu/I}o M3 OJHOro BHJA B | BHHUMAaHWHE, CBCTY.
KAaTaJIMTUYECKOE OKHUCIICHUE, HU3y4aeMbIX BEIIECTB. JIPYTOH. YIAUBIICHUE, l'openne Merana.
KPEKHHT KaK CIIOCO0BI mony4deHus: | [IporHo3mpoBaTh CBOWCTBA P.YY.. JKeJaHue OoJbIre Lod::;ge:“e
Ba)KHEHIINX COeIMHEHUH B HEH3y4YEeHHBIX BEIIECTB MO ‘YMeHHe cOCTaBIATH IUIAH PEICHUS y3HaThb pacTBOpaM riep
OpPTaHWYECKOM CHHTE3€, aHAJIOTHHU C U3yYCHHBIMHU pOOJIEMBI. MaHTaHaTa KaJus
H30MEpH3aIHs KaK CIIocod BEILECTBAMH TOTO K€ 1 6poMHOIt Bozie
MOTY4EeHUS BBICOKOCOPTHOTO TOMOJIOTHYIECKOTO PSAa.

OeH3uHa. MexaHn3M peakiuu Habnronate teMOHCTpUpyeMbIe

CBOOOTHOPATUKATEHOTO OTIBITHI U ONHUCHIBATH UX C

3aMenIeHns (Ha IpruMepe MIOMOII[BIO POTHOTO SI3BIKA U

XJIOPUPOBaHUS METaHa). SI3bIKA XUMUH

47 Xumuyeckn | XUMHUYECKUE CBOWCTBA AJIKAHOB: XapaKkTepu30BaTh BaKHEHIINE K.YY]. BeipaxaTts IIpesenTanus 1 Hen HOAOPS
€ cBoiicTBa raJJoreHMpOBaHNE, HUTPOBAHUE, XMMHUYECKHE CBOMCTBA aJIKaHOB. YMeHue caMoCTOATEIbHO MOJIOKUTEIIbHOE «AJKaHbD
aJIKaHOB JIeTUAPUPOBAHKE, TEPMUUECKOE [IporHo3upoBats cBoiicTBa OpTaHM30BBIBAThH yueOHOE OTHOILIEHUE K JemoHnct

pasnoxeHne (TIMPOJH3), TOPEHNe | M3yJaeMBIX BEHIECTB Ha B3aMMO/ICHCTBHE B IPYIIIIE. mporeccy pauuu.

KaK OJIMH U3 OCHOBHBIX OCHOBaHUM Teopuu xumuueckoro | ILYVY]L. NO3HAHUSA: BpomupoBan
HCTOYHHKOB TEIUIa B CTPOCHUS OPTaHNIECKIX Ywmenne peoOpa3oBEIBaTh | MPOSBIATH HereK caHa Ha
HPOMBILIUICHHOCTH U OBITY, BelecTB. VMccieqoBaTh CBOMCTBA uHDOpMAIMI0O W3 OJHOrO BHIa B | BHHUMaHMUE, CBCTY.
KaTaJIATHIECKOE OKHCIICHHE, U3y4aeMBbIX BEIIECTB. JPYTOHA. yIUBICHUE, lopenne merana.
KPEKHHT KaK cocoObl monmydeHnst | [IporHo3upoBath CBOMCTBa P.YV]. JKeyaHue 0oJIbIle S:;:;e:m

BaXXHEHIIINX COEIMHEHNI B
OpraHUYeCKOM CHHTE3E,
M30MEepH3alus Kak crocod
MOJIy4EHUs BEICOKOCOPTHOTO
OeH3uHa. MexaHu3M peakuuu
CcBOOOTHOPAAMKAITEHOT03aMEIICH

HEHU3y4IEeHHBIX BEIECTB MO
AQHAJIOTUHU C U3yYEHHBIMU
BEILECTBAMU TOTO K€
TOMOJIOTHYECKOTO Psifia.
Habnronate 1eMOHCTpUpPYEMbIE
OTIBITHI U OTHUCHIBATH UX C

‘YMeHHe cOCTaBIATH IUIAH PEICHUS
poOIeMBbl.

y3HATbH

pacTBopam rep
MaHraHaTa Kajus
1 OpOMHOIT Bozie




us (Ha IpUMepe XJIOPUPOBAHUS
METaHa).

MIOMOIIBIO POIHOTO SA3bIKA U
SI3BIKA XMMHH

48 [onyuenne | CHHTETHYECKHE CIOCOOEI XapakTepu3oBaTh K.YVYI. Bripaxatb IIpesenTanus 1 Hen HOAOPs
u MOJTy4EHHs aNKaHOB. MeTo bl NPOMBIIIICHHbIE U TabopaTopHbie | 1.YMeHHe HCIoNIb30BaTh peyb It MOJIOKUTENBHOE «AJKaHBI»
IIpUMEHEHHEe | ITOJyYCHHUS alKaHOB U3 CIIOCOOBI MOTYYCHUS PETYISIUHI CBOETO ASHCTBHUS; OTHOIIICHHE K
aJIKaHOB AJIKUITAJIOT€HHJOB(peaKIys ankaHoB.COIMOCTaBIAT 2.AJIeKBaTHO HCIIOJIb30BaTh PEUYEBBIE | MPOLECCY

Bropma), nekapOOKCHIMpPOBaHNEM | XMMHYECKHE CBOIMCTBA aJIKaHOB C | CPEACTBA JUISA PEIIECHHS TIO3HAHUS:
coJeit KapOOHOBBIX KHCIIOT 1 o0JracTsIMU TPUMEHEHUS Pa3IMYHBIX KOMMYHHUKaTHBHBIX MIPOSIBIIATH
3JIEKTPOJIN30M PAaCTBOPOB COJEH 3a7a4, CTPOUTh MOHOJIOTHYECKOE BHUMaHHUE,
KapOOHOBBIX KHCIIOT. BBICKa3bIBaHHE, BIIAIETh yIUBIICHHE,
Haxoxnenue ankaHoB B pupoe [Iuanornyeckoi Gpopmoit peun JKeJIaHue OoJIbIIe
U TIPUMEHEHUE alKaHOB P.YY/. y3HaTh

YMeHune caMoCTOSTETIbHO aIeKBaTHO

OLICHUBATH NTPABHIBHOCTD

BBITIOJTHEHUSI IEHCTBHS 1 BHOCHTD

HEOOXO0MMBIE KOPPEKTHBEI B

HCIIOJIHEHUE KaK [0 X0y ero

peanM3anum, Tak U B KOHIIE

JeHCTBUS.

ILYY .

‘YMeHue: ocylecTBIsATh CPaBHEHUE U

KJIacCU(HKAIIHIO,

BEIOMpAasi KPUTEPHU IS yKa3aHHBIX

JIOTUYECKUX ONepaIiid;

CTPOHTH JIOTHYECKOE PACCYKICHUE

49 Pemenne BrinonHeHnue ynpaxHeHuil mo Hcnonp30BaTh anropuT™Mel Ipu K.YVI. Beipakats 1 nex HOSOPs
3a1a4d u | TeMe «ANKaHbI», HAa COCTaBJIeHHE | pemeHun 3amaad. CocTaBIsATh 1 Ctpouthb peueBble BHICKA3bIBAHUA B | TOJIOKHUTEILHOE
BBITIOJTHEHUE | YpaBHEHUIl peakuuii, ypaBHEHHUS 110 3alaHHBIM CXeMaM | YCTHOM M MUChbMEHHOU (opme; OTHOIIICHHUE K
YOPOXHEHA | COOTBETCTBYIOIIMX 3aJaHHBIM MIpeBpaLICHUI apryMEHTHPOBATh CBOIO TOUKY MpoIIeccy
i o Teme cXxeMaM, CofieprKalliuM 3peHus TIO3HAHUS:

«ATKaHBI» HEH3BECTHBIC BEIICCTBA. ILYVY . MIPOSIBIIATH

Pemenue 3anay YMeHHeoCyIecTBISATh aHAITH3 BHHMaHHe,

00BEKTOB C BBIACICHUEM yAUBJICHUE,
CYHIECTBCHHBIX U HECYIIECTBEHHBIX J)KeJTaHue OOoJIbIIe
MIPU3HAKOB; y3HaTh
OCYIIECTBIATH CHHTE3 KaK
COCTaBIICHHE LIEJIOTO U3 YacTeu.
P.YVI.
YmennssOcymecTBIATs HTOTOBBIH 1
NOLIIArOBBIA KOHTPOJIb 110
pe3ynbTary;
AﬂeKBaTHO BOCIIPUHHUMATD OLICHKY
YUHUTEIs

50 Huknoankan | Luxioankanel. CTpoeHue Ha3ssiBaTh HUKIIO0AJIKaHbI 10 K.YVY/. OreHuBaTh IIpesenTauus 1 Hen HOSIOpst
Bl MOJIEKYJT IUKJI0anKaHoB. Oomas MEXIYHapOJHOH HOMEHKIIAType. MHULUATUBHOE COTPYAHUYECTBO B COOCTBEHHYIO «uxnoankan

(hopMyIia IUKIOATKAHOB. 0O060011aTh 3HAHUS U JICNIaTh MOUCKe U cObope HHPOpMAIHH y4eOHyI0 BD»




HomenkiaTypa LHKII0aIKaHOB.
V3oMepust IMKIIOANKAHOB:
YTJIEPOJHOTO CKENeTa,
MEKKJIaccoBas,
MIPOCTPaHCTBEHHAs (IIUC-TPaHC-
nzomepus). HanpsixeHHble 1
HEHaIpsDKeHHbIE

muKITeL Criennuka CBOMCTB
LHUKIIOATKAaHOB C MaJIbIM
pa3MepoM nuKia. XUMHIESCKHE
CBOMCTBa IIMKJIONPOIIaHa:
TOPEHHE, PEeaKIuH
MIpUCOEIUHEHNS (THAPUPOBAHUE,
MIPUCOEUHEHNE TaJIOT€HOB,
raJloTeHOBOIOPOJIOB, BOJIBI) U
IUKIIOT€KCaHa: TOPCHUE, PEaKIHN
paIuKaIbHOTO 3aMEICHHUS
(xJIIOpUpOBaHUE, HUTPOBAHHUE).
[Mony4yeHune NUKIOATKAHOB H3
AJIKaHOB U JUT'aJIOTCHAIKAHOB

BBIBOJIbI O 3aKOHOMEPHOCTSIX
W3MEHEHU CBOMCTB B
TOMOJIOTHYECKOM Py
LUKJIOAIKaHOB. XapaKkTepu30BaTh
0COOCHHOCTH CTPOCHUS
nukionponana. Mimers
HpPE/ICTaBICHNE O BAYKHEHIITHX
XUMHYECKUX CBOHCTBaX
LUKJIO0anKaHoB. [Iporno3upoBaTh
CBOIfCTBa M3y4aeMBIX BEIIECTB Ha
OCHOBAHUM TEOPUU XUMUYECKOIO
CTPOCHUS OPTaHUIECKUX
BelecTs. IIporao3uposars
CBOIfCTBAa HEU3YIEHHBIX BEIIECTB
10 QaHAJIOTUU C U3YYEHHBIMU
BEI[ECTBAMH TOTO XKe
TOMOJIOTMYECKOTO psja.
XapakTepu3oBaTh
HPOMBIIUICHHBIE U TaOOpaTOpHEIE
CHOCOOBI MOTYIEHUS
UKI0aIKkaHoB. ComocTaBisATh
XUMUYECKUE CBOUCTBA
[IUKJIOAJIKAHOB C 00JIACTSIMU
HNpUMEHEHHS

ILYVYA.

YCTaHOBJICHHUE MIPUYHHHO-
CJICICTBEHHBIX CBSA3€H; IOCTPOCHUE
JIOTUYECKON  LEMU  pacCyXIeHUuM,

JI0Ka3aTelILCTBO; BBIJBIDKEHUE
TUIIOTE3 U UX 000CHOBAHUE.
P.YVYI.

VMeHHe COCTaBIATh IUIaH PELICHUS
pOOIEMBL.

JICSITEIILHOCTh: CBOM
JIOCTHKEHHUS,
CaMOCTOSITETILHOCTh
, UHULIUATUBY,
OTBETCTBEHHOCTD,
MIPUYMHBI Heya4d

51

Iuxmoankan
Bl

Huxmnoankansl. CTpoeHne
MOJIEKYJT [IUKJI0aaKaHoB. Oormas
(bopMyIa IUKIOATKAHOB.
HomeHkaTypa IIUKI0aJIKaHOB.
W3omepus NUKII0AIKaHOB:
YTJIEPOJHOTO CKENeTa,
MEXKKJIacCOBasl,
MIPOCTPAHCTBEHHA (IIMC-TPaHC-
uzomepus). HanpsbxkeHHble u
HCHAIPAXKXCHHBIC

nukITbL Crienuka CBOMCTB
IUKJIOAJIKAHOB C MaJIbIM
pa3mepoM 1ukia. XuMU4YecKue
CBOMCTBA IUKJIONPOIIAaHA:
rOpeHue, PeaKiin
MIPUCOEUHEHNS (THAPUPOBAHNUE,
HPHCOCANHEHHE TaJOreHOB,
TaJJOTeHOBOIOPOJIOB, BOJIBI) U
LUKIIOT€KCaHa: TOPEHUE, PEAKINN
paguKaIbHOTO 3aMEICHUS
(xJIopupoBaHHe, HUTPOBAHHUE).
[Tosnyuenune LUKIOAIKAaHOB U3

HassBaTh UKIIOATKAHEI IO
MEXAYHApOJHOM HOMEHKIIAType.
0O060011aTh 3HAHUS U JICaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHHI CBOKMCTB B
TOMOJIOTHYECKOM PSIILY
LUUKJIOAIKaHOB. XapaKkTepu30BaTh
0COOEHHOCTH CTPOCHUS
nukionponasa.limers
IPEICTaBIEHNE O BAXKHEUIITNX
XUMHYECKUX CBOHCTBAX
OUKII0aTKaHoB. [Iporao3upoBarsb
CBOﬁCTBa l/13y'-{a€M]>IX BCIICCTB Ha
OCHOBAaHUH TECOPUU XHMHUIECKOTO
CTPOCHHSA OPraHu4YCCKUX
BemiecTB. [Iporao3upoBars
CBOﬁCTBa HeI/ISy'-leHHl:IX BCIIECTB
10 AaHAJIOTHH C N3YYCHHBIMH
BEILECTBAMH TOTO K€
TOMOJIOTMYECKOTO psijia.
XapakTepu3oBaTth
MPOMBIIUICHHBIE U Ta00paTOpHbIC

K.YV.
MHHUIMATHBHOE COTPYIAHUYECTBO B
MOUCKe U cOope HHpOopMaLH
LYV,

YCTaHOBIIEHHE TIPUYHHHO-
CIIE/ICTBEHHBIX CBSA3€il; MOCTPOCHHE
JOTHYECKOW  IIEMH  PacCyXICHUiA,

JTOKA3aTeNbCTBO; BBIJ[BUJKEHHE
TUIIOTE3 M UX 00OCHOBAHME.
P.YV].

YMeHue cocTaBiIsATh MJIaH PELEHUs
MPOOIEMBI.

OrieHuBaTh
COOCTBEHHYIO
yueOHyI0
JIEATENBHOCTD: CBOH
JIOCTHXKEHHUS,
CaMOCTOSITENIBHOCTh
, IHUIIHATUBY,
OTBETCTBEHHOCTb,
NPUYHHBI Heyual{

CP

2 Hem HOSIOpst




AJIKaHOB U TUTaJIOrCHAJIKaHOB

CHOCOOBI MOTYYEHUS
nukiaoankanoB. ComocTaBisATh
XUMHUYECKHE CBOWCTBA
LHKIIOAJIKAHOB C 00J1aCTIMHU
MIPUMCHEHHS

52 8 AJIKEHEL. AJKEHBI. DJIEKTPOHHOE U HaspiBath ankeHsl 110 K.YY/]. OLICHUBATh CBOHM U IIpesenTanus 2 Hen HOSOpst
CrpoeHnue, IIPOCTPAHCTBEHHOE CTPOCHUE MEXTyHapOJIHOH HOMEHKIIATYpe. | YmeHus paboTaTh B Iapax. qy’)KHe TIOCTYIIKH; «AJIKEHBI»
HOMEHKJIATy | MOJIEKYJIBI STHIICHA. OOBACHATH AIEKTPOHHOE ILYVY/. MOTHBUPOBATh CBOH
pa, sp2-T'ubpunusanus opouranei CTPOEHUE MOJIEKYII H3YUYEHHBIX VMeHUs HAGIIO/ATh, 1eNATh BEIBOALl | ACHCTBHS
HU30MepHs, aTOMOB yriepoja. 6- u p-Css3u. BemecTB. O000ImATh 3HAHUS 1 IIPH IPOBEICHUH OTIBITOB. BBIpXKaTh
¢mudeckne | 'omonormueckuil psm u obmas JIeTIaTh BBIBOJBI O P.VV]. TOTOBHOCTb B
CBOMCTBa (dopMyIa anKkeHOB. 3aKc3HOMepH0cmx U3MEHEHUH VMeHHe Pacro3HaBaTh OMBITHHIM r000H cUTyanuu

Homenknatypa ankeHoOB. CBOHCTB B TOMOJNIOTHYECKOM PSULY | 11yren kiracchi HEOPrAaHHUECKHX MOCTYIIUTh B
W3omepus allkeHOB: YIIepoJHOro | ankeHoB. MoaenupoBathb BEIIIECTB, ONHCHIBATH XHMHICCKHE COOTBETCTBUU C
CKelleTa, IOJIOKEHHs KpaTHOH MOJIEKYJBI H3y9€HHBIX KJIaCCOB peaKiuH, HaGIoNIAEMBIE B X0/ MpaBHIAMH
CBSI3U, IPOCTPAHCTBEHHAS BEIECTB KCTIEPHMEHTA. TIOBEJICHUS
(reomeTpHyecKas H30MEpHS HIN

LHC-TPaHC-U30MepHs),

MexKIaccoBas. Pusuueckue

CBOWCTBaA aJIKEHOB

53 9 IMpaktnaeck | CocraBieHHE MApOCTEPKHEBBIX MonenupoBats MOJIEKYJIbL K.YVYA. OLICHUBATh CBOM U 2 Hen HoAGPs
ast pabora Ne | Mozeneil MOJIEKyII alIKaHOB, W3YYEHHBIX KJIACCOB BELIECTB. CtpounTh peueBble BHICKA3bIBAHUS B qy)KHe TTIOCTYIIKH;
1. LUKJIOATKAHOB, QJIKEHOB, Beigensate ocobeHHOCTH YCTHOH M MICHbMEHHOH (opme; MOTHBUPOBATh CBOH
«CocTaBleH | alKaaHWeHOB CTPOCHUS MOJIEKYI U3y9IE€HHBIX apryMeHTHpOBATh CBOIO TOUKY TICHCTBYS
ue Mozenen KJIACCOB BEILIECTB 3peHus BBIpXKaTh
MOJIEKYT ILYY. TOTOBHOCTE B
YTJIEBOOPO OCYIIECTBIISATH aHAIU3 OOBEKTOB C nr000# cUTyauu
TIOB» BBIJICJICHUEM CYILIECTBEHHBIX U MTOCTYIIUTH B

HECYIIECTBEHHBIX IPU3HAKOB; COOTBETCTBUH C
P.YVYI. IIpaBUJIaMHU
IUTAaHUPOBATh PelIeHHe YIeOHOM TIOBEJICHUS
3a1a4u: BBICTPANBATh

HOCJIeZIOBATEILHOCTD HEOOXOIMMBIX

orepanuii (anropuT™m

JIeHCTBHIA; aHAIM3UPOBATh

COOCTBEHHYIO paboTy.

54 | 10 | Xumnueckun | XHUMHYECKHE CBOMCTBA AIKCHOB. XapakTepr3oBaTh BaKHEHIINE K.YY]. [Ipumenars [Ipe3enranus 2 Hen HOSOPS
€ CBOMcTBa Peakiiuu 51eKTpopuIEHOTO XHMHYECKHE CBOWCTBA aKEHOB. CTpouTh peueBble BHICKA3bIBAHUS B npaBuIIa JIeJI0BOTO «AJIKEHBI»
AJIKEHOB MIPUCOEANHEHNUS KaK CIOCO0 XapakTepru30BaTh MEXaHU3MBbI YCTHO# ¥ MUCBbMEHHOU (opme; COTPYIHUYECTBA! Nemoncrpa

nosyueHus QyHKIMOHATBHBIX SIEKTPO(HIILHOTO U apryMeHTUPOBATH CBOKO TOUKY CpaBHHBaTh pazHple | WHH-
TIPOU3BOHBIX YTIIEBOJOPOIOB: paguKaIbHOTO NPUCOSANHEHHS K | 3PCHHUS TOYKH 3pEHNS; ;?;3;:;""6
TUAPUPOBAHUE, ankeHaM. IIporuoszupoBathb ILYY]. CUYUTATBCS C peakeit
raJoreHupoBaHMUE, CBOHCTBA M3y4aeMbIX BEIIECTB Ha | YMEHHUE npeoOpasOBbIBATE | MHEHHEM APYroro JeTHApATaL Wi
THIPOTalIOTeHUPOBAHUE, OCHOBAaHHM TEOPHH XMMUYECKOro | MH(QOPMAIMIO M3 OJHOTO BHAA B | 4elOBEKa 3TaHONA.
ruzipaTanus ajlkeHoB. MexaHu3m CTPOEHUSI OPTaHUUECKUX JPYTOH. Orxomenue
UeKTpoHIEHOTONIpACOeqUHEeHN | BemuecTB. Vicenenosats cBoificta | P.YVY/IL ;2'2:;2;&1;

II€pMaHraHa




s k ankeHam. [IpaBuio
MapkoBHHKOBA U €r0
00BSCHEHHE C TOUKH 3PEHHS
3JIEKTPOHHOM T€OpHUH.
PanukanbHOE IpucOeIUHEHHE
OpOMOBOZOPO/IA K aJIKEHAM B
MIPUCYTCTBUU MEPEKUCEH.
BsaumozeiicTBHe aJIKEHOB C
OpOMOM U XJIOPOM B Ta30BOit
(ase npu BBICOKOH TeMIeparype
WK Ha CBETY

U3y4aeMbIX BEIECTB.
[IpornosupoBats cCBONCTBa
HEHU3Y4EHHBIX BELIECTB 110
AHAJIOTHHU C U3YYEHHBIMU
BEILECTBAMU TOTO K€
TOMOJIOTHYECKOTO PATa.
Habmronate 1 onucHBaTh
JEMOHCTPUPYEMbIE OTBITHI

TUIAaHUPOBATh PelIeHHe yueOHOM
3a/1a4u: BBICTPAUBATh
MOCJIe/IOBATEIbHOCTH HEOOXOIMMBIX
onepanui

Ta KaJuus U
OpoMHOIA
BOJIC.

Il opeHune sTriieHa

55| 11 | Xumuueckun | XuMHUYECKHE CBOICTBA aKEHOB. XapaxrepusoBars  Baxueimme | K.YV, [MpumensaTs Ipesenranust 2 Hen HOAODPs
€ CBOMCTBa OKucIIeHHe aIKeHOB: TOPEHHUE, XHMHYECKHE CBOMCTBA aJIKEHOB. Crpoutb peveBble BBICKA3bIBAHHA B IpaBuiia 1eJI0BOro «ATKEHBI»
AIIKEHOB OKHCICHHE  KHCTIOPOZOM B | XapakTepusoBaTh  MexaHuswmpl | YCTHOM H IMCBMEHHOI dopme; COTPYHUYECTRA:
IPUCYTCTBUU XJIOPUJIOB 3J‘IeKTpO(l)I/IJ'ILHOFO u APTYMEHTHUPOBATH CBOIO TOYKY CpaBHUBATH Pa3HbIC
nawtagus (I1I) u meau (1I) (Bakep- | pamukambHOTO MPUCOCAWHEHHS K | 3PCHUSA TOYKHU 3PEHHUS;
mporiecc), OKHCIICHHE | aJKCHaM. Iporuosuposars | ILY V]I, CUMTATBCS C
KHCJIOPOJAOM B  IPUCYTCTBHM | CBOHCTBA H3ydaeMbIX BEIECTB HA | YMEHHE npeoOpa3oBbIBATh | MHEHHEM JPYroro
cepeOpa, OKHCJICHHE TOPSYUM | OCHOBAHUH TCOPHU XUMHYICCKOTO MH(QOPMALMIO M3 OAHOrO BHJA B | YEIOBEKA
MTOAKMCIEHHBIM pacTBOPOM | CTPOCHHS opranuyeckux | APYroi.
HepMaHraHaTa Kaius, okucienue | Bemects. Mccnenosats cpoifcta | P.YY/L
TIepMaHTaHATOM KaJHs (peaKius H3y4aeMbIX BelecTs. | IUIAHUPOBATH PELCHUE y4eGHOM
Barnepa), o3oHupoBanue. | [IporHo3upoBaTh cBoiicTBa | 3a/a4H: BBICTpauBaTh
KauecTBeHHBIE ~ peakIMH  Ha | HEM3YYEHHBIX  BEIIECCTB 1o | TOCIEI0BATENIBHOCTE HEOOXOAMMBIX
JIBOMHYIO CBSI3b. QHAJIOTHN c M3ydeHHbIME | OTEPaluii
BeleCTBAMU TOTO xKe
TOMOJIOTHYECKOTO psina.
Habmonate u OIKMCHIBATh
JIEMOHCTPUPYEMBIE OTTBITHI
56 12 | Honyuenne [IpombInuieHHBIE U XapakTepru3oBaTh K.YY/. [Ipumenarts IIpesenTanus 3Hen HOsOpst
u nmabopaTopHBIE CIOCOOBI MIPOMBIIUIEHHBIE U TabopaTtopHble | CTPOUTH peueBble BHICKA3bIBAHUS B MIpaBUIIA JIEJIOBOTO «AJKEHBI»
NpUMEHEHHE | MOJy4YeHUs akeHoB. [lodyueHne | crocoObl HOMydYeHHs aJKEeHOB. YCTHO# ¥ MUCHbMEHHOU (opme; COTPYAHUYECTBA:
aJIKEHOB ANKEHOB JeTUAPUPOBAHHEM CoIoCTaBIATh XUMUYIECKUE apryMEHTHPOBATH CBOIO TOUKY CpaBHUBATH pa3HbIC

aJIKaHOB; peaKIen
NIIMUHAPOBAHHMS U3 CIIUPTOB,
rajoreHajJKaHoB,
JUranoreHankaHos. [IpaBnmo
3aiinesa. [Tonumepusanus
ankeHoB. [TommMepusanus Ha
karanu3aropax L{urnepa—Harra.
[HonusyTunen kax
KPYMHOTOHHAKHBIH MPOIYKT
XMMHYECKOTO ITPOU3BOJICTBA.
ITpumeHeHne anKkeHOB (3THIIEH U
MIPOIHJICH)

CBOMCTBA aJKEHOB ¢ 00IaCTAMU
NpUMEHEHHS

3peHust

I.YYI.
Ymenue npeoOpa3oBHIBATH
UHGOPMAIIMIO W3 OJIHOTO BHIA B
JIPYTOH.
P.YVI.

IUITAaHUPOBATh pelIeHne yueOHOH
3aJa4yl: BEICTPAaUBATh
[I0CJIE0BATEIbHOCTh HEOOXOIUMBIX
onepanuit

TOYKHU 3PEHMUS;
CUUTATHCS C
MHEHHEM JIPYroro
geIoBeKa




57 | 13 | Pemenune BeinosneHue ynpaxHeHuUi 1o Hcnonp30BaThk anropuTMel Ipu K.YYA. IIpumensars Buen HOSAOps
3amayq U | TeMe «AJKEHBI», Ha COCTaBlIeHHe | pemeHud 3axad. CocTaBIsATh ‘YMeHue 0oroBapuBathCs U IIpaBHJIA JIEIOBOTO
BBITIOJTHEHUE | YpaBHEHUI peakuui, YpaBHEHUS 110 3aJJaHHBIM CXeMaM | MPUXOJHUTH K OOILIEMY PELICHHIO B COTPYIAHUYECTBA:
YIpaXHEHH | COOTBETCTBYIOLIMX 3aJaHHBIM HpeBpalieHui COBMECTHOH JEATEIbHOCTH; CpaBHUBATh Pa3HbIE
i 1mo Teme cXeMaM, COAepKaluM ILYVY . TOYKHU 3PEHMUS;
«AnkeHs!" HEU3BECTHBIE BEILIECTBA. YMeHne npoBOIUTH CPaBHEHHE U CUHTATHCH C
Pemenne 3amau KITaCCH(UKAIIHIO 110 33TaHHBIM MHEHHEM APYTOro

KPUTEPHSIM; YyeIoBeKa

P.YV].

YMeHHe yIUTEIBaTh BBIICICHHBIE

YUHUTENEM OPUEHTHPHI ICHCTBHS B

HOBOM y4eOHOM MaTepHaie B

COTPYAHUYECTBE C yUUTETIEM

58 | 14 | Tlpakrtuueck | IlomydeHne 3THICHA U3 CMECH [TpoBoOIUTE XUMHYECKHH K.YVYI. OneHnBaTh CBOH U 3Hen HosIOpst
as pabota Ne | cepHOH KHCIOTHI (KOHII.) U SKCIEPHMEHT 10 NOTy4EHHIO CTpouts peueBble BbICKa3bIBaHUS B Yy)KH€ MOCTYIIKH;
2. STHJIOBOTO CITUPTA. stuiieHa. Habmogats u YCTHOW ¥ MMUCBMEHHOM (hopme; MOTHBHPOBATh CBOU
«[lonyuenne | B3anmopneiicTBue STHIICHA C OIUCHIBATH CAMOCTOSITENIBHO apryMEHTHPOBATh CBOIO TOUKY neHcTBUS,
TuneHa ¥ | OGpPOMHOIT BOJOIL, MOJKHCIEHHBIM | HMPOBOJMMBIC OIIBITHI C IOMOINBIO | 3PCHHS BBIPAXKaTh
n3yveHHe pacTBOpOM IepMaHTaHaTa Kajdus. | POJHOTO SI3bIKA U S3bIKa XHMHH. ILYYA. TOTOBHOCTb B
ero lopenue >tunena CoOmroaTh mpaBmiia U IPUEMBI OCYIIIECTBISITh aHAIN3 00BEKTOB C m000# cUTyanuu
CBOMCTBY» 6e3omacHoOi paboTHI ¢ BBIZICJICHUEM CYIIECTBEHHBIX 1 MOCTYITUTh B
XUMHYECKIMH BEIIECTBAMH 1 HECYIIECTBEHHBIX PU3HAKOB; COOTBETCTBUH C
J1a00paTOPHBIM 000PYIOBAaHHEM P.YVYI. MpaBUIaMu

IUTAaHUPOBATh PeIIeHNe yaeOHO TIOBEJICHUS

3a/1a4u: BBICTPANBATh

MOCJIe/IOBATEIbHOCTh HEOOXOIMMBIX

oriepanuii (anropuT™M

JIeHCTBUIA; aHaIM3UPOBATh

COOCTBEHHYIO padoTy.

59 15 | AnxagueHsl Ankanuensl. Knaccudukarnms HaspiBath ankaaueHsl 1Mo K.YY/. MotuBupOBaTh IIpesenTanus BHex HOAOps
aJIKaINCHOB 10 B3aHMHOMY MEXIyHAPOIHOM HOMEHKIIATYpE. | Y4acTBOBAaTh B KOJUIEKTUBHOM CBOM JICHCTBHS; «AJIKaINeHBD)
PacHoJIOKEHHIO KPaTHBIX cBsizeil | OOBSCHATH AIEKTPOHHOE obcyxaeHnu npodiiem BBIpXKaTh
B Mostekyie. OcoOeHHOCTH CTPOEHUE MOJIEKYI H3yIEeHHBIX ILYVY . TOTOBHOCTb B
EKTPOHHOTO U BeniecTB. Knaccupuunpoatsb THO/IBE/ICHUE TIOI TIOHSATHS, nr000# cUTyaluu
MIPOCTPAHCTBEHHOTO CTPOCHHUS JIEHOBBIE BBIBE/ICHUE CIICJICTBHI; MOCTYITUTh B
COTIPSDKEHHBIXaIKaAueHoB.O0ma | yrieBofopoaslXapakTepu3oBaTh | YCTAHOBJIEHHE NIPUYMHHO- COOTBETCTBUH C
s (hOpMyIIa aNnKaaueHOB. BaKHEHIIIIE XUMHUIECKHE CIJICJICTBEHHBIX CBS3€H; TOCTPOCHHUE MpaBHIAMH
Homenknarypa u usomepust CBOMCTBA aJIKaUCHOB. JIOTMYECKOH LIeTH paccyKACHU, MOBEJICHUS
ankaaueHoB. Ouznueckne ITporuo3upoBaTh CBOMCTBA JIOKA3aTeNIbCTBO; BBIIBIKCHHUE
CBOWCTBa aJKaIHEHOB. M3y4aeMbIX BEIIECTB Ha THIIOTE3 U UX 00OCHOBAHHE.

OCHOBaHUM Teopuu xumuueckoro | P.YVY/.
CTPOCHUA OPTraHUYCCKUX Haxomm; AJITOPUTM BBITIOJIHCHUSA
BEILECTB. XapaKTepU30BaTh NIOCTaBIICHHOH 3a1aun.
HPOMBIIUICHHBIE CIIOCOOBI
TOTyYeHHs aJlKaJHueHOB
60 | 16 | Ankamuens! | XMUMHYECKHE CBOHCTBa XapakTepu3oBaTh BaxKHEHIINE K.YVY]. MortuBupoBaTh IIpe3enTanus BHex HOAOps




aJIKaJINEHOB: PEAKIIH
MIpUCOEIUHEHNS (THAPUPOBAHNUE,
raJIOTCHUPOBAHHUE), TOPEHUS U
noauMepuzanuu. 1,2-u 1,4-
IIpucoenunenue. Ilonyuenue
ankagueHoB. CuHTe3 OyTaaneHa
n3 OyTaHa U 9TaHONIA

XMMHUYECKUE CBONCTBA
ankagueHoB. [IporuosuposaTts
CBOICTBA U3y4aeMbIX BEILIECTB Ha
OCHOBaHUM TEOPUU XHUMHYECKOTO
CTPOCHUSI OPTaHUYECKUX
BEUIECTB. XapaKTepU30BaTh
MPOMBIIUICHHBIE CIIOCOOBI
MOTy4YeHHs aJKaJHueHOB

y4acTBOBATh B KOJUIEKTUBHOM
o0Cy>KIeHnH pooIIeM

ILYVYA.

MOJIBEICHNE MO MOHSTHS,
BBIBEJICHUE CIICJICTBHI;
YCTaHOBJIEHHE IPUINHHO-
CJICICTBEHHBIX CBSA3€H; IOCTPOCHUE
JIOTUYECKOH LIETIN PacCy X ACHUH,
JIOKA3aTeNILCTBO; BBIIBIDKCHHUE
THIIOTE3 ¥ UX 00OCHOBAaHHE.
P.YVYA.

HaxoauTh aaropuT™ BBITOJIHEHHS
MIOCTaBJIEHHOM 3a/1auH.

CBOH JICHCTBUS;
BBIpaKaTh
TOTOBHOCTH B
m000i1 cutyanun
MOCTYIIHUTH B
COOTBETCTBHH C
MpaBUIIAMH
MOBEACHUS

«ANKaTUCHBDY

61 | 17 | Monumepusa | Iomumepusanus. Kayayku. XapakTepu3oBaTh K.YV . OneHuBaTh CBOU U 4nen HOAODsE
IS Bkian C. B. Jle6enesa B NPOMBIIIICHHBIE U 1a00paTOpHble | YMEHHE CaMOCTOATENBHO qy’>KHE TTOCTYIIKH;
Kayuyxk. MIOJTy4eHUE CHHTETHIECKOTO CIOCOOBI MOJTYUSHNUS KayIyKOB. OpraHU30BBIBATH y4eOHOE MOTHBUPOBATh CBOH
Pe3una Kayuyka. Bynkanuzanus ConocTaBiATh XUMUYECKUE B3aUMOJICHCTBHE B rPyIIIE JIeHCTBUS;
Kay4dykoB. Pe3uHa. CBOMWCTBA aJIKAJUEHOB C LYY . BEIpaKaTh
MHoroo6pasue BUIOB 00TacTIMHU IPUMEHECHUS ‘YMeHUeoCyeCTBIISITh aHATIN3 TOTOBHOCTH B
CHHTETHYECKUX KaydyKOB, UX 00BEKTOB C BBIJETICHHEM m000# cUTyauu
CBOCTBa ¥ IPUMEHEHHE CYIIECTBEHHBIX M HECYIIECTBEHHBIX MOCTYITUTh B
MPU3HAKOB; COOTBETCTBUH C
OCYIIECTBIIATH CHHTE3 KaK MpaBHIaAMH
COCTaBJICHHE IIETIOTO U3 YacTeH. TTOBEIACHUS
P.YVI.
‘YMeHus 0CyIECTBIISATh UTOTOBBIA U
MOIIArOBBIH KOHTPOJIb IO
pe3ynbTary;
AZIeKBaTHO BOCTIPHHUMATH OLIEHKY
YUHUTEIS;
Paznmuate crioco6 u pesynsTar
JeictBust
62 18 | AnKuHEBL AJNKHWHEL DJIEKTPOHHOE U Ha3swiBaTh ajJKUHBI 1O K.YVY/. Or1eHnBaTh CBOU U IIpesenTanus Aren HoOps
Crpoenne, MIPOCTPAHCTBEHHOE CTPOSHHE MEX[yHapOIHO! HOMEHKIAType. | AJIEKBATHO HCIIOIH30BATH PEUEBBIC qy’)KHe TIOCTYIIKH; «AJIKUHBD»
HOMEHKJIATy | MOJIEKYJIBI aI[eTHIICHA. OOBACHATH ANEKTPOHHOE CpeNCTBA [UIS PEIICHHS MIPOSIBIIATH B
pa, sp-I'nbpuauzauusopOuTaneit CTPOECHHUE MOJIEKYJI U3YYEHHBIX Pa3IMYHBIX KOMMYHUKATUBHBIX KOHKPETHBIX
H30MepHs, aTOMOB yTJIepoOAa. BemecTB. O000mATh 3HAHUSA 1 3aj1a4, CTPOUTH MOHOJIOTUIECKOE CHUTYaIHnsIxX
¢m3uueckue | ['omonoruueckuii psa u obmias JIeTaTh BBIBOJBI O BBICKa3bIBaHHE, BIIA/ICTh n0OpoKenaTensHOC
CBO¥CTBa (opMyIa anKuHOB. 3aKOHOMEPHOCTSIX H3MCHEHHI Jquanormdeckoit popmoit peun Tb, IIOBEPHE,

HomMeHnknarypa aJKMHOB.
M3omepus ankuHOB:
YIJIEPOAHOTO CKelleTa,
T10JIO’KEHUST KPATHOM CBA3H,
MeXKI1accoBast. Duzmdeckue
CBOMCTBA aJIKHHOB

CBOWCTB B TOMOJIOTHYECKOM PAAY
AIKWHOB. MoIeMpoBaTh
MOJIEKYJIBI U3YYCHHBIX KIIACCOB
BEILIECTB

P.YVI.

MPOTHO3UPOBAHKE- TIPEIBOCXHUIIICHHE
pe3ynabTaTa U ypoBHSI YCBOCHHS, €r0
BPEMCHHBIX XapaKTEPUCTHK

ILYVY.

[IOMCK U BEIJIEJIEHHE HEOOXO0IMMOM
nHpopmMamu

BHUMAHHEC, ITIOMOIIb




63 | 19 | Xumuuecku | XUMHYECKHE CBOMCTBA alKUHOB. | XapaKTepH30BaTh BaKHEHIINE K.YYA. Bripaxats IIpesenTanus 4nen HOOpsL
€ CBOHCTBa Peaxnun nprcoenHeHHs KaKk XUMHYECKHE CBOMCTBA aJIKHHOB. ‘YMeHue 0oroBapuBathCs U MIOJIOKUTEITLHOE «AJIKUHBD»
aJIKUHOB croco0 rmosydeHus moauMepoB u | IIporHo3upoBath cBoHCTBa HMPUXOAUTH K 00IIEMy PEIIeHHIO B OTHOIIICHHE K

JIPYTHX HOJE3HbIX MPOIYKTOB. U3yvaeMbIX BEIIECTB Ha COBMECTHOH JEATEIbHOCTH; mporueccy
I'mppuposanue. Peakmum OCHOBaHUHM Teopun xummdeckoro | ILYVI. TIO3HAHUS:
MIPUCOEUHEHNS TalOTEHOB, CTPOEHUS OPraHUUECKUX CaMOCTOSTEIbHOE BBIACTICHUE U NPOSIBIIATH
rajJoreHOBOOPOJIOB, BOJBL. BelecTs. IIporuozuposars (hopMyIHpoBaHHe TO3HABATENBHOI BHHMaHHeE,
Tpumepusanus u qUMepH3aIys CBOIfCTBa HEU3YUEHHBIX BEIIECTB | LEJIM; IPUMECHEHHUE METOI0B YAUBJICHUE,
areTHiIeHa. Peaknny 3amMereHns. | 110 aHAIOTHH C H3Y4eHHBIMA MH(OPMAIIMOHHOTO TIOMCKA, B TOM XKeJTaHue OoJIbIIe
KucnoTHsle cBOiCTBa aIKHHOB C BEIL[ECTBAMH TOTO XKe YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX y3HaTh Y MEHHUE
KOHIIEBOH TPOUHOM CBS3BIO. TOMOJIOTHYECKOTO PsIaa. CPENCTB. OLICHUBAaTh
Ha6mronaTs u onuceBaTh P.YV]. 3HaAYUMOCTB CBOEH
JIEMOHCTPUPYEMBIE OIBITEI HaxoauTb anropuT™ BBITOIHEHHUS [103HaBaTEIbHON
[IOCTaBJICHHOU 3a/1auH. JIeATETBHOCTH.

64 | 20 | Xumuueckd | . AUETUICHUBI. XapakTepu3oBaTh BaKHeHIINE K.YVY]. BripaxaTh IIpesenTauus 4uen HosOps
€ CBOlicTBa BsaumopeiicTBre alleTUICHUIOB XUMUYECKUE CBOMCTBA aJIKMHOB. ‘YMeHue 10oroBapuBaThCs 1 MIOJIOXKHUTEIILHOE «AJKHHBI»
AJIKHHOB ¢ rajoreHaigkaHamu. I'openue IIporno3upoBats cBoiicTBa HNPUXOINTH K 00IIEMy PEeIIeHHIO B OTHOILIEHHUE K Jemoncrpa

anerwieHa. OKHCICHUE alKMHOB | M3Yy4aeMbIX BELECTB Ha COBMECTHOM J1eATEIbHOCTH; IIpoleccy 1y,
pacTBOpOM NepMaHTaHaTa KalusA. | OCHOBAHHHM Teopuu xumuieckoro | ILYVY]I. MO3HAHUS: 1;?;};12?
CTPOCHUS OPraHNIECKUX CaMOCTOSITEIBHOE BbIACICHUE U MIPOSIBIIATH FHpOTHIOM
BemecTs. IIpornosuposaTs (hopMyIHpOBaHHE TO3HABATENBHOI BHUMaHUE, Kkap6uma
CBOICTBAa HEU3YUYEHHBIX BEIECTB | IIEJIM; IPUMEHEHUE METOI0B yIUBJICHUE, KaTTbITHS.
TI0 aHAJIOTUH C U3yIEHHBIMI HH(OPMAIIMOHHOTO TOMCKA, B TOM JKeTaHue OoJbIre OTHoIIeHHE
BEI[ECTBAMH TOTO XKe YHCIIe C TIOMOIIBI0 KOMITBIOTEPHBIX y3HaTh YMeHue aleTHIIeHa K
TOMOJIOTHYECKOT0 psifa. CPEACTB. OIICHUBATH pacTBopam
Hab6nronaTth ¥ ONUchIBaThL P.YVI. 3HAYUMOCTb CBOEN HepManraHa Ta
JIEMOHCTPHPYEMBIE OTIBITHI HaxouTh alropuT™ BHITIOTHEHHUS! TIO3HABATENBHO g::\i; :ﬁ sone
MOCTABIICHHOI! 3a1a4n. JIeSITENBbHOCTH.
T'openne
areTuIeHa

65 | 21 | Honyuyenne | IlomyueHue aunernineHa XapaxTepu3oBaTb K.YVYI. [MpumensTs Ipesenranus 4nen HOAODSI
u TIMPOJTH30M METaHa M KapOWAHBIM | TIPOMBIIUICHHBIE U JabopatopHsie | CTPOMTH peueBble BbICKA3bIBaHUS B MpaBHIIA JIETOBOTO «AJIKUHBI»
npuMeHeHne | Metogom. CuHTe3 CMOCOOBI MOTYUESHUS YCTHOH U MUCbMEHHOH (opme; COTPY/IHUYECTRA:

AIKUHOB AIKAHOBATKWINPOBAHUEMAIETHI | alkuHOB.COIIOCTaBIATh apryMEHTHPOBATh CBOIO TOUKY CPaBHUBATH Pa3HbIE
HUI0B. HpI/IMeHeHHe alcTUJICHA. XUMUYECKHE CBOMCTBA aJIKUHOB C 3pCHUA TOYKH 3PCHUA,
l'openue anerusnena kak 001acTIMHU IPIMEHEHUS ILYY]. CUUTATHCS C
HCTOYHHUK Ymenue npeoOpa3oBLIBaTh | MHEHUEM JPYroro
BBICOKOTEMIIEPATypPHOTO nHOpMaIMI0O W3 OJHOTO BHIA B | YejOBEKa
IUIAMEHU JUISl CBApKH U PE3KH JIPYTOH.

METaJJIOB P.YV/I.
IUITAaHUPOBATh pelIeHne yueOHOH
3a/1a4u: BEICTPANBAaTh
HOCJIe/IOBATEILHOCTh HEOOXOIMMBIX
onepauuit

66 | 22 | Peuenne BrimonseHnue ynpaxxHeHui o Hcnonb3oBaTh alropuT™sl Ipu K.YVI. IIpumenars 1 Hen nex
3amaq u TeMaM «AJIKaHbI», «AJIKESHBI», pemrenny 3aga4. CoCTaBIsTh VMeHune 1oropapuBaThCs 1 MIpaBHJIA JIEIOBOTO
BBINOJIHEHUE | «AJIKHHBD» HA COCTaBJICHHE YPaBHEHUs O 3a/JAHHBIM CXEMaM | MPUXOHTH K OOLIEMY PELICHHIO B COTPYIHHYECTBA!




YIPaXHCHA | YPaBHEHUH PEaKLuid, IIPEBPALICHUM COBMECTHOM J€SITEIbHOCTH; CpPaBHMBAThL PA3HbIE CP
W 1o TeMaMm COOTBETCTBYIOUINX 33aHHBIM ILYVYI. TOYKH 3PEHUS;
«AIKaHBI», cXeMaM, COZlep KaIiM ‘YMeHHe MpoBOIUTE CPaBHEHHE U CUUTATHCS C
«AJIKEHBI», HEU3BECTHBIE BEILIECTBA. KJITacCU(HKAIIHIO 110 33AaHHBIM MHEHHEM APYTOTro
«AJIKUHBD) Pemenue 3anau KpUTCPUSIM, YeJIoBeKa
P.YV/I.
VMeHne yqUThIBaTh BbIACICHHbIC
YUYHTENIeM OPHEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUYECTBE C yIUTETIEM
67 | 23 | Apomaruuec | Apensl. MUcTOpHS OTKPHITHS HasbiBath apeHs! o K.YVY/. AHanu3upoBaTh U IIpesenTanus 1 Hex ek
KHe oen3oina. [Tonstue 06 TPUBHAIBHOHN U MEXIyHApOAHOHW | y4acTBOBATh B KOJUIEKTUBHOM XapaKTepu30BaTh «ApeHBI»
yriaesonopo | apomaruuHoctd. Ilpasuio HOMeHKaType. OOBSICHATD o0cyxIeHnH Ipooiem, 9MOLMOHAJIbHbIE
JIBL. Xrokkenst. Hebensonnuore 3NIEKTPOHHOE CTPOEHNE MOJIEKYNT | MHTETPHUPOBATHCS B TPYIITY COCTOSIHUS U
apOMaTHYECKHE CHCTEMBIL. n3ydeHHbIX BemecTB. O600maTh CBEPCTHHUKOB M IIPOJYKTUBHO qyBCTBa
CoBpeMeHHBIE IIPECTaBICHUS 00 | 3HAHHS U AENaTh BHIBOABI O B3aMMOJICHCTBOBATh M COTPYIHUYATh | OKPY)KaIOLIHX,
JNEKTPOHHOM H 3aKOHOMEPHOCTSIX H3MEHEHUH CO CBEPCTHUKAMH U B3POCIIBIMU CTPOUTH CBOU
MIPOCTPAHCTBEHHOM CTPOEHUN CBOMUCTB B romonorudeckoM psaay | ILYY/L. B3aMMOOTHOLICHUS
6en3omna. Obmas Gopmyna apeHOB. XapaKTepu30BaTh CHHTE3 KaK COCTAaBJICHHE LIEJIOr0 U3 | C UX y4eToM; -
apeHoB. 3omepust u HeOCH30UAHBIE apOMAaTHUECKUE qacreii, B TOM yycie | OLEHHMBATh
HOMEHKJIaTypa FOMOJIOTOB CHCTEMBI C TOUKH 3PECHHS CaMOCTOSTEIBHOE JOCTpaMBaHUE, | CUTYyalMU C TOYKH
GeH3oua. KPHUTEPUEB apOMATUYHOCTH. BOCIIOJTHEHHE HEJIOCTAIOUIUX | 3PCHUS IIPABUII
OOBACHATH CMBICIT HOHATHS KOMITOHEHTOB MOBEJICHUS U STHKU
«OHepruu cTabuIn3anun P.YVYA.
apOMaTHYECKNX COCIMHEHUI». YMeHue COCTaBIATh IUIaH PELIeHUs
XapakTepu3oBaTh MOJIUSAIEPHbIE pOOIIeMBI
apeHsl ¥ UX (u3nonornyeckoe
JieicTBHE Ha OpraHU3M 4eJloBeKa
68 | 24 | Apomaruuec | M3omepus nn3zaMemeHHBIX HaspiBaTh apens! o K.YY]. AHanmu3upoBaTh U IIpesenTanus 1 Hex nex
Kue OEH30JI0B Ha IPHMepe KCHJIONIOB. | TPUBHATBHOIN M MEXKIYHAPOIHOH | yd4acTBOBAThH B KOJUIEKTUBHOM XapaKTepH30BaTh «ApeHbI»
yrieBogopo | dusudeckue cBoicTBa OeH307a. HoMeHKaType. OOBsACHATh o6cyxaeHnu npoodiem, SMOLMOHAJILHEIE
JBI. [ToHsATHE O MONUAAEPHBIX apEHAX, | 3IEKTPOHHOE CTPOEHUE MOJIEKYJI HMHTETPUPOBATHCS B TPYIILY COCTOSIHUS U
nX (HU3NOIOTHYECKOe ISHCTBHE M3y4eHHBIX BemecTB. O000maTh CBEPCTHHUKOB M IPOJTYKTUBHO qyBCTBa
Ha OpraHru3M 4€JIOBCKa 3HAaHH U JCJIaTh BBIBOAbI O BSaI/lMOJleI\/'ICTBOBaTb U COTPpyAHNYATh OKpYXKaronux,
3aKOHOMEPHOCTSIX H3MCHEHHUIT CO CBEPCTHUKAMH U B3POCIIBIMU CTPOUTH CBOU
CBOHCTB B romonorudeckoM psagy | ILYY/. B3aUMOOTHOIIECHUS
apeHoB. XapaKTepHu3oBaTh CHHTE3 KaK COCTaBJICHHE [[EJIOTO U3 C UX y4ETOM; -
HEeOCH30U/THBIE aPOMATHIESCKHUE qacTew, B TOM qucie | OLEHUBATh
CHCTEMBI C TOUKH 3PECHHS CaMOCTOSITEILHOE JOCTpauBaHUe, | CHUTYAI[HU C TOUYKH
KPHUTEPHEB aPOMaTUIHOCTH. BOCIIOJTHEHHE HEJJOCTAIONINX | 3PEHUS MPaBUII
OGLHCHHTI: CMBICJI IIOHATUA KOMIIOHCHTOB IMOBCACHUA U OTHKHU
«OHepruM CTabuIN3alum P.YVYA.

apOMAaTHUYECKUX COCIUHCHUN».
XapakTepu3oBaThb MOIHAICPHBIE
apeHsl ¥ UX (u3nonornyeckoe
JIelCTBHE HAa OPraHU3M YeJIOBEKa

‘YMeHHe cOCTaBIATH IUIAH PEIICHUS
poOIeMBbl




69 | 25 | Xumuueckn | XuMuUeckue CBOHCTBa GeH30Ia. XapakTepu3oBaTh BAKHEHIINE K.YYA. Bripaxats IIpesenTanus 1 men nex
€ CBOHCTBa Peaxnun 3amerenus B XUMHYECKHE CBOHCTBA apeHOB. ‘YMeHue 0oroBapuBathCs U MIOJIOKUTEITLHOE «ApeHbI»
GeHsona u OCH30JIEHOM sIpe IIpornosupoBars cBOMCTBa HMPUXOAUTH K 00IIEMy PEIIeHHIO B OTHOILCHUE K JemoHcT
ero (371eKTpOdIIBHOE 3aMEIICHHUE): H3y4aeMBIX BEIIECCTB Ha COBMECTHOM JIATENbHOCTH; IpoIeccy paumm.
TOMOJIOTOB raJJorcHupOBaHUE, HUTPOBAHMUE, OCHOBAaHUHU TCOPUU XUMHUYECCKOTO ILYVY . MO3HAHUS: OTHOLIEH HE

AIKWINPOBAHUE, ALMIIIPOBAHUE, CTPOEHUS OPraHUUECKUX CaMOCTOSITENILHOE BBIICIICHUE U NPOSIBIIATH GeH30IIa K
cynbupoBanue. MexaHu3M BemecTB. [Iporuo3npoBaTsb (hopMyIHpoBaHHe TO3HABATENBHOI BHHMaHHeE, pacTBopa M
PEaKIUK 3NEKTPODUIBHOTO CBOIfCTBa HEU3YUEHHBIX BEIIECTB | LEJIM; IPUMECHEHHUE METOI0B YIUBIIEHHE,
3amenieHus. Peaxknun T10 aHAJIOTUH C H3yIEHHBIMHI MH(OPMAIIMOHHOTO TIOMCKA, B TOM XKeJTaHue OoJIbIIe TiepMarra
MIPUCOETIUHEHHS K OEH301TY BEIL[ECTBAMH TOTO XKe YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX y3HaTh Y MEHHUE Hata KaJist
(ruapupoBaHue, TOMOJIOTHYECKOTO psifa. CpEIICTB. OLICHHBATh 1 GpOMHOM
raJoreHUpOBaHNE OOBACHATS paBIiIa opueHTanuu | P.YY/I. 3HAYUMOCTb CBOCH BOZC.
(xJI0pHUpOBaHKE Ha CBETY)). 3aMeCTHTeNIeH B peaKkusIx HaxoauTp aaropuT™ BBITOJIHEHHS [103HaBaTEIbHON OxucneH ue
Peaxuust ropenust. 3amernenus. OnepupoBaTh MIOCTaBJIEHHOH 3a1aun. JIeATETBHOCTH. TOJTyOIa
HOHATHSIMHU «COTJIACOBAHHAS» U PacTBOPO M
«HECOTJIACOBAHHAS! OPHUEHTALIHS. nepManra
Ha6mronaTs u onuceBaTh
HaTa Kajus
JIEMOHCTPUPYEMBIE OIBITEI

70 | 26 | Xumuuecku OCOOEHHOCTH XMMHYECKIX XapakTepu3oBaTh BaxKHeHIIEe K.YVI. Beipakats IIpesenTanus 1 Hex nex
€ CBOMCTBa CBOMCTB aNKMWIOEH30JI0B Ha XMMHYECKHE CBOMCTBA apEHOB. ‘YMeHue 10oroBapuBaThes 1 MOJIOKUTETBHOE «ApeHbI»
Gensona u npuMepe Toiyosa. Bzanmuoe IIporno3upoBats cBOiicTBa HNPUXOINTH K 00IIEMY PEIICHHIO B OTHOLICHUE K
€ro BJIMSTHHE aTOMOB B MOJIEKYJIe M3y9aeMbIX BEIIECTB Ha COBMECTHOH JIeITeNBHOCTH; mporeccy
roMoJ0ros tonyona. [IpaBuna opueHTaN ocHoBaHuM Teopuu xumudeckoro | ILYY]L. MTO3HAHUSL:

3aMeCTHTeNIeH B peaKkusixX CTPOCHUSI OPraHUUECKUX CaMOCTOSITEIFHOE BBIICIICHUE U MPOSIBIIATH
3aMeIIeHNs, COTTIACOBaHHAS H BemecTs. [Iporuo3nposaTsb (hopMynHMpoBaHUe NO3HABATEILHOM BHUMaHHE,
HECOTJIaCOBaHHAs OpPHEHTAIHSI. CBOICTBa HEU3YUYEHHBIX BEIIECTB | IEIH; TPUMEHEHHE METOI0B yIHBJICHHE,
XopupoBaHUE TOYOTIA. TI0 aHAJIOTUH C NU3yIEHHBIMU UH(POPMAIIMOHHOTO MOKUCKA, B TOM JKeJaHue OoJbIre
OxucneHue aaKmiIoeH3010B BEIIECTBAMHU TOTO K& YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX y3HaTh YMEHHUE
pacTBOpOM IepMaHTaHaTa KA. | TOMOJIOTMYECKOTO psfa. CpeJCTB. OILICHUBATh
I"anorenupoBanue OObsicHsTh mpaBuiaa opueHtauun | P.YV]IL. 3HAYUMOCTb CBOEH
AJKIIIOEH30JI0B B OOKOBYIO II€b. | 3aMECTHTENCH B PEaKIIHAX Haxoauteb anroput™ BbIIOTHEHHS MI03HABaTEIbHOM
HutpoBanue HuTpOOEH301a. 3amereHus. OnepupoBarthb TOCTaBJICHHOM 3a/1auH. JCATCIILHOCTH.

HOHSTHSIMHU «COTJIACOBAHHAS» U

«HECOTJIaCOBaHHAsI OPUECHTALHA».

Ha0mronats ¥ OnUCHIBATH

JIEMOHCTPUPYEMbIE OTBITHI

71 | 27 | Honyuenue IMonyuenne 6en3ona u ero XapakTepru3oBaTh K.YVYI. [Ipumenars IIpesenTanus 2 Hep ek
u romouioroB. IIpumenenne TPOMBIIIEHHBIE U TabopaTopHble | CTPOUTH peueBbie BHICKA3bIBAHNUS B MpaBHIIa JIETIOBOTO «ApeHb»
NIPUMEHEHHUE | TOMOJIOrOB OeH30a. CHOCOOBI OMYYEHUS aPEHOB. YCTHOW ¥ MUCEMEHHOM (hopme; COTpYIHHYECTBA!
apeHOB ComnocTaBIATh XUMHYECKHE apryMeHTHPOBAaTh CBOIO TOUKY CPaBHUBATH pa3HbIE

CBOWCT-BAaapeHOB ¢ 00JIACTIMHU
npuMmeHenus. HaGmonats

3pEHUS.
LYY,

TOYKHU 3pPEHHS;
CUHTATBCS C




OTUCHIBATh I€MOHCTPHPYEMBIE VYmenne mpeoOpa3oBbIBaTh | MHEHUEM JIPYToro
OIIBITHI nHOpMaIMI0 M3 OJHOTO BHIA B qeoBeKa
ApYTOid.
P.YV].
IUTAaHUPOBATh PeIIeHNe YIeOHOH
3a/1auu: BBICTPANBATh
MOCJIe/IOBATEIbHOCTh HEOOXOIMMBIX
onepanuin
72 | 28 | Pemenne Brimonsenue ynpaxxHeHuil mo Hcnonb30BaTh alropuT™sl Ipu K.YVYI. [Ipumensars 2 Hen ek
3amaq u TeMe «APEHBI», Ha COCTaBJICHNE pemreHnu 3aga4. CocTaBIsITh VYMeHune noroBapuBaThcs U MpaBHIIa JIETOBOTO
BEINIOJIHEHNE | ypaBHEHHUil peakuuii, YpaBHEHHUS MO 33laHHBIM CXeMaM | TPUXOAUTH K 00IIeMy PELICHUIO B COTPYAHUYECTBA:
YIOP&XHCHH | COOTBETCTBYIOLIMX 3alaHHBIM npeBpanieHui COBMECTHOH JIeTeNILHOCTH; CpaBHUBATh pa3HbIE
1 10 Teme cXeMaM, CoAep KaIluM ILYY . TOYKHU 3PEHHUS;
«ApeHBD» HEHU3BECTHBIC BEILECTBA. ‘YMeHue npoBOJUTh CPAaBHEHHE U CUUTATBCS C
Pemenue 3anaq K1acCH(HKALUIO 1O 3a/laHHbIM MHEHHEM APYToro
KPUTEPHSIM; JeIoBeKa
P.YV].
YMeHHe yUUTHIBAaTh BBIICICHHBIE
YUYHTENIeM OPUEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHUYECTBE C yIUTEIEM
73 | 29 | Hpupoausie | IIpupoaHble HCTOUHHKN XapakTepu3oBaTh OCHOBHbIE K.YVYI. AnHanu3upoBaTh U IIpesentanus  |[CP 2 nen mex
HCTOYHHKHU yriaeBonoponoB. IIpupoaHslii u HAaIpaBJICHUS] NCTIOJIb30BAHUS U Y4acTBOBATh B KOJUICKTUBHOM XapakTepu3oBaTh «[Ipupoansie
YTJIEBOOPO | MOMYTHBIA HE(TSHOM ra3bl, UX nepepaboTKu HeTH, IPUPOIAHOTO | 0OCYXKIEHUH NPOOIIeM, MOLMOHATBHBIE HCTOYHUKH
noB. Hets, | cocras u ucnonssosanue. HedTh, | rasa u KaMEHHOTO yriist MHTETPUPOBATHCS B TPYIITY COCTOSIHUSI YTJICBOIOPOMO
ras, yroJb. €€e.COCTaB U nepepaboTka. CBEPCTHUKOB U IIPOAYKTUBHO YyBCTBa B»
Hepsuynas IlepBuuHas u BTOpU4Has B3aMMO/ICUCTBOBATh U COTPYAHUYATh | OKpYXarolluX,
nepepaboTk | pepepabotka. I[leperonka. CO CBEPCTHUKAMHU U B3POCIBIMU CTPOUTH CBOU
a Kpekunr. Pudopmunr. ILYY. B3aMMOOTHOILEHUS
YTIEBONOPO | HegrenpomykTsl. OKTaHOBOE CHHTE3 KaK COCTaBJIE€HHE LEJIOTO U3 | C UX YYETOM; -
AHOTO CBIPLA | yyeno Gensuaa. Oxpana Jacreii, B TOM qpCciIe | OLCHMBATH
OKpYKaroleicpeisl Mpu CaMOCTOSITENIBHOE JIOCTPauBaHUE, | CUTYALMH C TOUKH
(pazoen HedrenepepaboTke 1 BOCIIOJTHEHHE HEJIOCTAIOIINX | 3PEHUS MPaBUII
«Xumun u TPaHCIIOPTUPOBKE KOMIIOHCHTOB IMOBCACHUA U DTHKH
HCusHb) HedTenpoaykroB. KameHHBII P.YVYA.
yroinb. KokcoBanue yris. VYMeHHe COCTaBIATD IIaH PeLIeHUS
lasudwmkanms yris. poOIEeMBI
DKoJIOrnYecKue mpooIeMsl,
BO3HHUKAIOIINE PH
HUCIIOJIb30BAaHUU YIJISI B KQUECTBE
TOILINBA
74 | 30 | I'myOokas Bropuunas nepepabotka Hepti. | OnepupoBaTh NOHATHAMU K.YY/. AHanu3upoBaTh U IIpesenranus 2 Hen mex
nepepaboTK Kpexunr nedru. [Tuponus. «KPEKHUHI», «IIMPOJIU3», Yy4aCTBOBAaTh B KOJJICKTUBHOM XapakTepru30BaTh «lIpuponneie
a nedru. Pudopmunr «pudopMunr». OOBACHATH 00CyXIeHUH Po0IIEM, SMOLMOHAJIEHBIE HCTOYHUKH
Kpexumnr, OTJINYUS TEPMUYECCKOTO KPEKHMHI'A | MHTETPUPOBATLCS B IPYIIILY COCTOSIHUS U Yyriesoaopoao
pudopMuHT OT KaTaJIUTHIECKOrO. CBEPCTHUKOB U IIPOYKTUBHO YyBCTBA B»




XapakTepu3oBaTh OCHOBHBIE B3aHMOJIEHCTBOBATh M COTPYAHHYATh | OKPY)KAaIOLIMX,
(pazoen HanpasleHUs TITyOOKOH CO CBEPCTHUKAMHU U B3POCIBIMU CTPOUTH CBOU
«Xumus u nepepaboTku HedTU ILYVA. B32HMOOTHOUICHHUS
JHCU3HB) CHHTE3 KaK COCTaBJICHHE 1IEJI0T0 U3 C UX y4€TOM; -
yacreii, B TOM YHCIle | OLCHUBATH
CaMOCTOSITENILHOE JOCTpauBaHUE, | CUTYaI[HU C TOUKH
BOCIIOJIHEHHE HEJOCTAIONUX | 3PEHUs MpPaBUII
KOMIIOHEHTOB MOBEJICHUST U STUKU
P.YV/I.
VMeHHe COCTaBIIATh IUIaH PELICHUs
poOIeMBbl
75 | 31 | Ypoxk- DKOJIOTUYECKHE aCIIEKThI XapakrepuzoBats 3kosioruueckue | K.YV, [Ipumensars 2 Hen mex
KoH(epeHI | MPOMBIIITIEHHON TepepaboTKu ACTIEKThI IPOMBIIIUICHHOH Y4acTBOBATh B KOJUIEKTHUBHOM MIpaBUIIA JIEJIOBOTO
1 YTIIEBOJIOPOTHOTO CHIPHS nepepaboTKH YTIeBOAOPOIHOTO obcyxIeHnH Ipooiem, COTpYIHHYECTBA!
«Dxonoruye chIpbsi. OnpenensaTb HCTOYHUKH MHTETPUPOBATHCS B TPYIITY CpaBHUBATh pa3HbIE
CKHe XUMHUYECKOTO 3arpSI3HCHUS CBEPCTHHUKOB M IIPOAYKTHUBHO TOYKH 3pECHUS;
ACICKTBI OKpY>KarolleH cpeabl U B3aUMOJICHCTBOBATh U COTPYAHUYATh | CUUTATHCS C
IIPOMBIIUICH apryMEeHTHPOBAaHHO MpeiaraTh CO CBEpCTHUKAMH U B3POCIBIMU MHEHHEM JPYroro
HOI CIIOCOOBI €€ OUUCTKH ILYVYI. YeJioBeKa
nepepadoTK CaMOCTOSITENFHOE BBIIEIEHUE U
" (hopMyIMpoBaHHe IO3HABATENBHO
e eI, TIPIMEHEHNE METOI0B
JTHOTO HH(OPMAIIMOHHOTO OMCKA, B TOM
CBIPRID YHCIIe C TIOMOIIBI0 KOMITBIOTEPHBIX
JHCU3ND) P.VVI.
HaxoauTh aaropuT™ BBINOJIHEHHS
MIOCTaBJICHHOH 3a/1aun
76 | 32 | I'ewernueck | ['eHermueckas cBsA3b MEXKIY OnuchIBaTh TEHETHUYECKUE CBSI3U K.YVY]. [Ipumensarts Buen nex
ast CBSI3b Pa3IUYHBIMU KJIAaCCaMH MEXIY U3Y4E€HHBIMHU KIaccaMU YMeHue 10roBapuBaThCs U [IpaBUJIa JIeJIOBOTO
MEXIY yrieBoopozoB. KayecTBeHHbIE OpPraHUYECKUX COCAUHCHUH. HMPUXOANTH K 00IIEeMy PEIIeHHIO B COTpYIHHYECTBA!
PasIMYHBIM | peaKIUH Ha HeNpeeIbHbIe CocCTaBIIATh ypaBHEHUS PEaKHii, | COBMECTHOH JEATEIHHOCTH; CPaBHUBATh pa3HbIC
M KJ1acCaMH YIII€BOJOPOIbI WITIOCTPUPYIOLIUX ILYVYI. TOYKH 3PECHUS;
YTJI€BO10pO TEHETHYECKYIO CBA3L MEKIY YMeHue npoBOAUTh CPAaBHEHUE U CYUTATBCA C
AOB Pa3IMYHBIMH YTJIEBOIOPOIAMHU. KJTaCCU(HUKALHIO 10 33JaHHBIM MHEHHEM APYTOTro
CocTaBIATh ypaBHEHHS PEaKIUi KPHUTEPHSIM; geroBeKa
T10 33JJaHHOU cxeme P.YV/I.
IpeBpallleHuH, coiepxalien YMeHHe yIUTHIBaTh BBIICICHHBIE
HEU3BECTHLIC U YCIIOBUA peakunﬁ YUUTEIEM OPUCHTUPBI ﬂeﬁCTBHﬂ B
HOBOM y4eOHOM MaTepHaie B
COTPYAHUYECTBE C yIUTEIEM
77 33 I'eneTnueck I'eneruueckas cBS3b MEXKIY OnuCHIBaTh TEHETHYECKHUE CBI3H K.YY . [Ipumenars 3uen mex
ast CBSI3b Pa3IUYHBIMU KJIACCAMH MEXly H3yUYEHHBIMHU KJIacCaMU YMeHue 10roBapuBarhCs U [IpaBUJIa J1€JIOBOTO
MEXIY yraesonopooB. Kauectsennsle OpPraHUYECKUX COCIUHEHHMH. HNPUXOIUTH K 00IIEMY PEIICHHIO B COTPYHUYECTBA:
pasIMaHbIM peakuuu Ha HEMPEACIbHbIC CocTaBisaTh ypaBHEHUs peakuuii, | COBMECTHOM AEATENBHOCTH, CpaBHUBATh Pa3HbIE
U KJIacCaMu ILYV].

YIJICBOJOPOBI

WLTIOCTPUPYIOIIUX

TOYKH 3pCHUS;




YIIEBOLOPO TEHETHYECKYIO CBS3b MEXIY VYMeHune npoBOJUTh CPaBHEHHE U CUHTATBCS C
JI0B Pa3IMIHBIME YTIIEBOJIOPOJAMH. KITaCCH(UKAIIHIO 110 33TaHHBIM MHEHHEM APYTOro
CocTaBisATh ypaBHEHHS PEakUUil | KPUTEPUIM; qeoBeKa
110 3aJJaHHOM cXeMme P.YV/.
HpeBpamnieHnH, coaepxKareit YMeHHe yIUTHIBaTh BBIICICHHBIE
HEH3BECTHBIC U YCJIOBUS PEaKIMi | yduTeraeM OpHEHTUPHI AHCTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUYECTBE C yIUTETIEM
78 | 34 | Pewenne Pemenne 3a1a4 1 BBITOJTHEHHE OnnceIBaTh TEHETHYECKUE CBSI3H K.YVYI. [MpumensaTs BHen mex
3amaq u yTIpaXHEHUH 110 TeMe MEXly H3y4YEeHHBIMH KJIacCaMu VYMeHune noroBapuBaThcs U MIpaBUIIa J1EJIOBOTO
BEINIONTHEHUE | «['eHeTndeckas cBA3b MEXIY OpPraHUYECKHUX COCTHHEHHH. HNPUXOINTH K 00IIEeMy pelIeHHIO B COTpYIHHYECTBA!
YIOPXHCHU | pa3IMYHBIMH KJIacCaMy CocTaBiTh ypaBHEHUs PeaKknuii, | COBMECTHOH JeSTeIbHOCTH; CpaBHUBATh pa3HbIE
1 10 Teme YTIIEBOIOPOJIOBY» WILTFOCTPUPYIOIIUX ILYY . TOYKHU 3PEHHUS;
«['enernyec TEHETHYECKYIO CBA3b MEXKIY ‘YMeHue npoBOJUTh CpaBHEHUE U CUMTAThCA C
Kas CBA3b Pa3IMYHBIMU YIJIEBOJOPOJAMHU. KJIACCU(PHUKAIUIO 110 3aJaHHBIM MHEHHUEM JPYroro
Mexay CocCTaBIIsATh YpaBHEHUS PEaKIU KPHUTEPUSIM; YeJioBeKa
Ppa3nuYHBIM 0 3aaHHOH cxeMe P.YY..
1 KJaccaMu HpeBpalleHHii, copepkaneit VMEHHE YUHUTHIBATh BBIICICHHBIE
YIICBOLOpO HEH3BECTHBIC U yCIOBHUS YUYHTEJIeM OPUEHTHPHI IeHCTBHS B
s1oB» peaxuuil. Mcnonp3oBath HOBOM y4eOHOM MaTepHaie B
AJITOPUTMBI IIPU PELICHUH 3313 COTPYIHHYECTBE C YUUTEIEM
79 | 35 | lamorenonp | I'amorenomponsBoHbIe HaspiBats ranmorenonpoussoausie | K.YVY/I. BripaxaTh Buen nex
OM3BO/HbIE YTIIEBOAOPOIOB. DIEKTPOHHOE YTJICBOAOPOIOB MO YMeHue 10roBapuBaThCs U MIOJIOXKHUTENEHOE
YTJIEBOJIOPO | CTPOEHHE rajJOreHONPOU3BOHBIX | MEXIYHAPOAHON HOMEHKIAType. | TMPHUXOAUTH K O0IIeMy PEIeHHUIO B OTHOIIIEHUE K
JI0B yrieBoJ1opoJoB. Peakiyu OOBSACHATB ANEKTPOHHOE COBMECTHOM /1€ TeIbHOCTH; Ipoleccy
3aMeIIeHHs TaJloreHa Ha CTPOCHUE MOJICKYIT H3YISHHBIX IL.YYA. TIO3HAHUS
THIPOKCHII, HOTPOTPYIIILY, BeniecTB.0000IAaTh 3HAHUS U CaMOCTOSTENBHOE BBIACTICHUE U MPOSIBIIATH
IIAHOTPYIIITY, aMHHOTPYIIITY. JIeTIaTh BBIBOJIBI O (hopMyIMpoBaHHE TO3HABATENBHOI BHHIMaHHE,
[lelicTBue Ha 3aKOHOMEPHOCTSIX U3MEHEHUI LENTH; PUMEHEHUE METO/I0B yIUBJICHUE,

raJoreHONPOU3BOJHBIE BOJTHOTO
U CIIMPTOBOTO pacTBOpA LIEJIOYH.
CpaBHeHHE pPeaKIIHOHHOM
CIIOCOOHOCTH alIKWII-, BUHUII-,
(beHnT- 1 OCH3UITAIOTCHUIOB.
Bsaumoneiicteue
JINTAJIOTCHAIKAHOB C MarHUeM

M [IHHKOM.

CBOICTB B TOMOJIOTHYECKOM PSITy
raJOreHONPOU3BOTHBIX
yraeBoopooB. OObSCHATH
MEXaHHU3MBI PeaKIUi
HYKJICO(HIBHOTO 3aMELICHHSI.
XapakTepr3oBaTh BaKHEHIINE
XMMHUYECKHE CBOMCTBA
TaJIOT€HOTIPOM3BO THBIX
yrieBoznopooB. IIporuosuposath
CBOIfCTBa M3y4aeMBIX BEIIECTB Ha
OCHOBaHHUH TCOPUU XUMHYCCKOI'O
CTPOCHUS OPTaHNIECKUX
BemecTB. CONOCTaBIATh
XUMHYECKHE CBOICTBA
rajoreHONPOU3BOHBIX
YTIIEBOIOPOJIOB C 00JIACTSIMU
MpUMeHeHHs. XapaKTepu30BaTh

UH(OPMAIIMOHHOTO TIOMCKA, B TOM
YKCIIE C TIOMOIIBIO KOMITBIOTEPHBIX
CpEICTB.

P.YV]I.

HaxouThb aliropuT™ BHITOJIHEHUS
MOCTABJICHHOM 3a1a4H.

JKellaHue 00JIbIle
y3HaTh YMeHHE
OILICHUBATH
3HAYMMOCTE CBOEH
M03HaBaTEJIbHOU
JIeITEILHOCTH.




MeTaJIOpraHu4ecKue
coequHeHus. IMeTh
MpeCTaBICHUE 00 OCHOBHBIX
METO/IaX CHHTE3a OPraHHYECKUX
MIPOU3BOJHBIX JIUTHSL U MarHUsl.

80 | 36 | lamorenonp | I'amorenompousBogHbIE HasbiBaTh ranorenonpoussogusie | K.YVY/I. Beipaxats 3Buen e
OU3BOJIHBIE YIJIEBOJIOPOIOB. DIEKTPOHHOE YTJIEBOJIOPOJIOB 110 YMeHue J0roBapuBaThCs U MOJIOXKHUTEITEHOE
YIJIEBOJOPO | CTPOCHUE TaJOTCHOMPOM3BOAHBIX | MEXIYHApOTHON HOMEHKIATYpE. MPUXOAUTH K O0IIEMY pEeIICHHIO B OTHOIIICHUE K
JI0B yr1eBo10poa0B. Peakiiu OOBACHATH 3JIEKTPOHHOE COBMECTHOM /A TENbHOCTH; MpoIeccy

3aMeUIeHUs rajloreHa Ha CTPOEHHE MOJIEKYJT U3yUYEHHBIX ILYVY. MO3HAHMS:
THIPOKCHI, HUTPOTPYIILY, BemecTB.00001maTh 3HaHUS U CaMOCTOSITEIILHOE BBIJCIICHUE U MPOSBIIATH
LIUAHOTPYIIITY, AMUHOTPYIIITY. JIeNaTh BBIBOJIBI O (hopMmynupoBaHUE MO3HABATEILHOM BHUMaHHeE,
JleticTBue Ha 3aKOHOMEPHOCTSX U3MEHEHUHN LIeJIN; TPUMEHEHHE METOI0B YIUBIICHUE,
raJIOreHONPOU3BOIHBIE BOJTHOTO CBOUCTB B TOMOJIOTUYECKOM pAAY | HH(OOPMAIMOHHOTO IMOKCKA, B TOM Kenanue 0oJbIe
Y CIIUPTOBOTO PACTBOpPA MIEIOYH. | TAIOTEHONPOU3BOIHBIX YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX y3HaTh YMeHHE
CpaBHeHHE peaKIIMOHHON yriaeBoopooB. OObACHITH CPEeICTB. OIICHUBATh
CIIOCOOHOCTH alIKHUII-, BUHUII-, MEXaHU3MBI PeaKLIUi P.YV/. 3HAYUMOCTh CBOEH
(eHmT- 1 GCH3UITaTIOTCHUIOB. HYKJICO(DHUIHLHOTO 3aMCIICHHS. HaxoauTtp aliropuT™ BBINOJIHEHUS MO03HABATEIBHOM
Bsaumopeiictue XapakTepr30BaTh BaKHEHIINE [IOCTaBJICHHOMU 3a/1auH. JIeSATEILHOCTH.
JIMTJIOTEHAJIKAHOB C MarHUeM XUMHUYECKHE CBOWCTBA
Y IIMHKOM. TaJIOTEHOTPOU3BOIHBIX

yrieBonopooB. [Iporao3upoBats

CBOICTBA N3y4yaeMbIX BEILIECTB Ha

OCHOBAaHUH TEOPUU XHMHUIECKOTO

CTPOEHHSI OpraHHYECKUX

BemiecTB. COMOCTaBIATh

XUMHUYECKUE CBOHCTBA

TaJIOTEHOTIPON3BOTHBIX

YTJIEBOIOPOJIOB C 00TACTIMHU

npUMeHeHHs. XapaKTepru30oBaTh

MeTaJJIOpraHuuecKue

coeauHeHMs. MimeTh

npeacTaBieHre 00 OCHOBHBIX

METO/IaX CHHTE3a OPTaHHYECKUX

MIPOM3BOJIHBIX JIUTHS M MarHus.

81 37 lanorenonp | Ilonsrue o XapakTepru3oBaTh K.YVY/. BripaxaTh Anen nex
OHM3BOIHBIC METaJNIOOPTaHUYECKIX METaNIOPTaHnIeCKUe YMeHue 1oroBapuBaThes U TTOJIOXKUTEIILHOE
YIIE€BOJIOPO COEIMHEHUSX. coenuHeHus. merts HPUXOIUTH K O0IEMY PELICHUIO B OTHOILIEHHE K
JI0B MarnwuifopraHndecKre MpecTaBlIeHHE 00 OCHOBHBIX COBMECTHOM JIESATENTLHOCTH; MpoIIeCcCy

coeauHenus. Peaktus ['punbspa. METO/IaX CUHTE3a OPraHUYECKUX ILYVYI. [IO3HAHUS:
Hcnons3zoBanne MIPOM3BOJIHBIX JIUTHUS H CaMOCTOSITETILHOE BBIJICIICHUE U MIPOSIBIIAITH
raJOreHIPOU3BOAHBIX B OBITY, Maraust. IMeTs mpencraBieHue o (hopmynupoBaHue MO3HABATEIHHOM BHUMaHHE,
TEXHHUKE U B CUHTE3€ MIPUMEHEHHH JIUTUH- U LIeNTH; IPUMEHEHUE METOI0B YIMBIIEHUE,

MarHuHOpraHuYecKuX
COCIMHEHUH B CUHTE3€
OpraHUYEeCKUX COCTUHEHUH.

HH()OPMAIIMOHHOTO TIOMCKA, B TOM
YHCIIE C TOMOIIBIO KOMITBIOTEPHBIX
CpEICTB.

JKeJlaHue 00JIbIlIe
Yy3HaTh Y MeHUE
OIICHUBATh




IIpornosuposarh CBOMCTBa P.YVYI. 3HaYUMOCTb CBOCH
U3yvaeMbIX BEIIECTB Ha HaxomuTh aaropuT™ BBITOJIHEHHS MI03HaBaTEIbHOM
OCHOBaHUH TEOPHU XUMHYECKOTO | IOCTaBICHHOH 3a1aun. JIeSITENBbHOCTH.
CTPOCHUSI OPTaHUYECKUX BEIIECTB
82 | 38 | Pemenue Pemenue 3a1au u BeIIOJTHEHNE OnuceIBaTh T€HETHYECKUE CBSI3U K.YYA. [Ipumenars 4nen nex
3a1a4 u YIIPaKHEHUM TI0 TEME MEXIy U3yYCHHBIMH KJIacCaMH VMeHune JoroBapuBaThCs U fpaBuja 1eJ0BOro
BBINIOJHEHUE | «["amoreHornponu3BoaHbIE OpraHUYECKUX COCTUHEHUH. NPpUXOOUTH K oﬁmeMy PCLICHHUIO B COTpYIHHUYECTBA:
YHpaxXHCHU YTIIEBOAOPOIOBY CocTaBisaTh ypaBHEHUs peakuuii, | COBMECTHOM JEATEIBHOCTH; CpaBHUBATh pa3HbIC
i 1o Teme WJUTIOCTPUPYIOIIUX ILYVY . TOYKH 3PEHUS;
«I"anorexomn TEHETHYECKYIO CBA3b MEKIY ‘YMeHue npoBOJUTh CpaBHEHUE U CUHTATBCS C
POU3BOAHBIC pa3IM4HBIMU YIJIEBOJOPOJAMHU. KJITacCH(HKAIIMIO 110 33AaHHBIM MHEHUEM JPYyroro
YTIEBONOPO CoCTaBIATh YPABHEHUS PEAKIMI | KPUTEPHsM; YEN0BEKa
AOB» 10 3aJJaHHOM cXeMe P.YV/I.
MIpeBpalleHuH, coaepKalei ‘YMeHue yuuThIBaTh BbIIEICHHbIE
HEH3BECTHBIC U yCIOBHUS YUYHTENIeM OPUEHTHPHI IeHCTBHS B
peaxuuil. Mcnonp3oBath HOBOM y4eOHOM MaTepHaine B
AJITOPUTMBI IIPU PEHICHHUH 3372 COTPYAHHYECTBE C yIUTEIEM
83 | 39 | O6Go6marom | CocrapieHue Gpopmyn 1 CucrematusupoBathb 1 0600mmats | K.YV, OrneHuBaTh 4nen nex
ee Ha3BaHUH YTIEBOIOPOJOB, UX MOJTy4eHHbIE 3HAHHUA O CTPOCHHH, | YMEHHE CaMOCTOSTEIbHO COOCTBEHHYIO
IIOBTOPEHHE | OMOJIOTOB, U30MEPOB. 3aaHuUs CBOUCTBAX, NOJTY4YEHUU U OpTaHM30BBIBATh y4eOHOE yueOHYI0
0 TeMe 10 COCTaBJICHHIO ypaBHEHHUI MPUMEHEHHH YTIIEBOAOPOIOB. B3aMMOJICHCTBHUE B IPyIIe JIeATETbHOCTD: CBOH
«YTIEBOIOD | peakumii ¢ yyacTHEM CocraBiaTh 0600IIatoIIHe ILYVY. JIOCTIKEHHUS,
(018504 YIJIEBOJOPO/IOB; peaKum‘fl, cxeMbl. OnuchIBaThH YMeHI/Ieocyu{eCTBnﬂTb aHalIn3 CaMOCTOSTEJIbHOCTh
WIITIOCTPHUPYIOIIHX TEHETHYECKUE CBSI3H MEXIY 00BEKTOB C BBIACTICHHEM , IHULIUATUBY,
TeHETUYECKYIO CBA3b MEXKAY M3y4YeHHBIMU KJIaCCaMH CYIIECTBEHHBIX M HECYIECTBEHHBIX OTBETCTBEHHOCTb,
Pa3ITHMYHBIMH KJIaCCaMU OPTaHNYECKUX COCIMHEHUH MIPU3HAKOB;OCYIIECTBISTH CHHTE3 [IPUYMHBI HEya4d
YTJI€BOJIOPO-10B KaK COCTaBJICHHUE LIEJIOT0 U3 YacTel.
P.YV/I.
YMmenussOcyuecTBIsITh HTOTOBBIN U
MOLIAroBbI KOHTPOJIb 110
pe3ynbTary;
AZIeKBaTHO BOCIIPUHMMATH OLIEHKY
YUHTENS
84 | 40 | O6Go6watou; | CocraBnenue Gopmyn u CucremarusupoBatb 1 0600mats | K.YV, OneHnBaTh 4nen nex
ee Ha3BaHUil yrieBoIOpOJ0B, UX IIOJTyY€HHbIE 3HAHUA O CTPOCHHUH, | YMEHHE CaMOCTOSATENIBHO COOCTBEHHYIO
MIOBTOPEHHE | TOMOJIOTOB, H30MEPOB. 3alaHuUs CBOICTBaX, TOIYIEeHUHN U OpTaHM30BBIBATH y4eOHOE yae6HyI0
o TeMe 10 COCTaBJICHHUIO YpaBHEHUH IPUMEHEHUH YTIIEBOAOPOIOB. B3aMO/IEIiCTBUE B IpyIIIE JIeSITEbHOCTh: CBOU
«¥YrneBonop peakuuii ¢ yuactTruem CocTaBisITh 0000IIATOIINE ILYY/. TOCTHKEHUS,
OZIbD» YTIICBOIOPOJIOB; PEAKITHIA, cxeMbl. ONHCHIBAaTh Y MEHHEeOCYLIECTBISITh aHATIN3 CaMOCTOSITEIFHOCTh
WUTIOCTPUPYIOIIUX TeHETHYECKHE CBS3U MEXAY 00BEKTOB C BBIJCICHHEM , THUIMATHBY,
TEHETHUYECKYIO CBS3b MEXIY M3yYEeHHBIMH KJIACCaMU CYIIECTBEHHBIX M HECYI[ECTBEHHBIX OTBETCTBEHHOCTb,

Pas3JIMYHBIMU KJ1IaCCaMU
YIJIEBOZOPO-/I0B

OpraHUYECKUX COCTUHEHUN

MIPU3HAKOB; OCYIIECTBIISITH CHHTE3
KaK COCTaBJICHUE LIEJIOr0 U3 YacTel.
P.YVYA.

Ymenus.OcylecTBIsITh HTOTOBBIN U
MOIArOBbIM KOHTPOJIb IO

NNPUYHUHBI HEY a4




pe3yibTaTty;
AZIeKBaTHO BOCIIPUHUMATH OLIEHKY
YUUTEIISt

85 | 41 | Kowurponsna | KoHTpons 3HaHMII O TeMe OcyuiecTBisTh no3HaBatenbayro | K.YV, OueHuBaTh KP 3 4Hen nex
st pabora Ne | «YrieBonopoas» pedexcuio B OTHOIICHUHN CTPOUTH PEYEBBIC BBICKA3bIBAHU B COOCTBEHHYIO
3 o Teme COOCTBEHHBIX JOCTH)KCHUH B MMUCBEMEHHOM (hopme; yueOHyI0
«Yriesonop nporecce pemeHus y4eOHbIX U apryMeHTHPOBATh CBOIO TOUKY JIeITeNTbHOCTD: CBOH
OJIBD) MO3HABaTENbHBIX 33424 3peHus JOCTIOKEHUS,
ILYV. CaMOCTOSITEIIBHOCTh
Ymenne npeoOpa3oBbIBaTh | , HHULMATUBY,
nHpoOpMaIMI0 U3 OJHOTO BHJA B OTBETCTBEHHOCTb,
JPYTOH. MPUYUHBI HeYAad
P.YVI.
KOHTPOJIb B (hopMe cianueHus
criocoba AelicTBHS U eTo pe3ynbTara
C 3aJaHHBIM JTaJOHOM C
LETTbI0 OOHAPYKEHHS OTKIOHEHUH 1
OTJIMYMH OT 3TaJIOHA
86 | 42 | Anamus Paz6op u npopaboTka onm6ox n OcymecTBiATh No3HaBarensHyo | K.YV, OneHuBaTth 5 Hen ek
O1IOOK U HETOYHOCTEH, CAENaHHBIX NIPH pedaexcuio B OTHOIICHUT CTPOUTH peUeBbIC BEICKA3bIBAHYS B COOCTBEHHYIO
KOPPEKIHS BBINIOJTHEHUH KOHTPOJILHOM COOCTBEHHBIX JOCTIDKEHUH B MMICEMEHHOH (opme; yueOHyI0
3HaHUM 1Mo paboTEhI nporecce peleHus y4eOHbIX 1 apryMEHTHPOBATh CBOIO TOUKY JIeSITeNTbHOCTD: CBOH
TeME ITO3HaBATENbHBIX 3a/1a4 3PCHUS JIOCTHIKEHMS,
«YrneBonop ILYVY. CaMOCTOSITETILHOCTh
OB VYMmenue mpeoOpa3oBBIBATh | , HHUIHATHBY,
MH(OPMAIMIO W3 OJJHOTO BHIA B OTBETCTBEHHOCTb,
JPYTOH. MIPUYUHEL HEeyaq
P.YV.
KOHTPOJIb B (hopMe cranaeHus
criocoba AeiicTBHS U ero pe3ynbTara
C 3aJ1aHHBIM JTaJOHOM C
LeNTbI0 OOHAPYKEHHS OTKJIOHEHUH 1
OTJIIMYMH OT 3TaJIOHA
KUCJIOPOACOAEXAIIINE OPTAHUYECKHUE BEHIECTBA 334
87 1 | Coupts Crmptsel. Knaccudukanns, HazbiBath criupThl 1o K.YYA. OneHnBaTh [Ipesenranus 3 Hen sTHBapsi
HOMEHKJIATypa ¥ H30MepHsI MEXIyHapOIHOI HOMEHKJIaType. | MHHIHATHBHOE COTPYJHUYECTBO B COOCTBEHHYIO «CriupTh»
criuptoB. ['omonoruueckuii paagu | OOBSICHITH IEKTPOHHOE HoHcKe U cOope nHpopmarn y4eOHyI0
ob1ast opMyrna mpeiesbHbIX CTPOEHHE MOJIEKYJT U3yUEHHbIX ILYYI. JIESTENIBHOCTD: CBOU
OJHOATOMHBIX CITUPTOB. BemecTB. O000MATh 3HAHUS 1 yCTaHOBJICHHE HPUYUHHO- | TOCTHIKEHHMS,
®dusnueckue CBOHCTBA JIeTIaTh BBIBOJIBI O CIIEICTBEHHBIX CBSI3€il; MOCTPOCHHUE CaMOCTOSITENFHOCTh
HpeIeNbHBIX OJJHOATOMHBIX 3aKOHOMEPHOCTSIX H3MCHEHHUI JIOTHYECKOM LeNnu  pacCyXICeHHH, | , MHUIUATHUBY,
crimproB. BomopoaHas cBsi3b CBOICTB B TOMOJIOTHYECKOM PSIy | JOKa3aTelbCTBO; BBIIBI)KEHHE | OTBETCTBEHHOCTD,
MEXy MOJIEKyJIaMH U €€ CIUPTOB. XapaKTepH30BaTh TUIIOTE3 U UX 0O0CHOBAHUE. MIPUYUHBI HeyIad
BJIMSHHUE Ha QU3HNUECKHE MPOMBIIUIEHHBIE U TabopaTopHbie | P.YY /.




CBOICTBA CIIMPTOB.
®dusnonoruueckoe elcTaue
METaHOJIa U 3TaHOJIa HA OPraHu3M
yesioBeKa. [IpoMblIlIeHHbIH
cuHTe3 Mera”oua. [lomydenue
3TaHOJA: PEAKLUs OPOKEHUS
[JIIOKO3Bl, TUIpaTalys 3TUIICHA.
[IpumeHnenue MeraHomna u
9TaHOJIA

CMOCOOBI MOTYYEHHUSI CIIUPTOB.
XapaxTepu3oBaTb
¢usnonornueckoe aeiicTare
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M
4eloBeKa

YMeHHe cOCTaBIATh IUIaH PeIeH s
TIPOOGIIEMEL.

88 Xummdeckn | XHMHYECKHE CBOICTBA CIIUPTOB: XapaKkTepu3oBaTh BAKHEHIINE K.YV BeipaxaTts IIpesenTanus 3 Henl sTHBaps
€ CBOICTBa M | KHCIIOTHBIE CBOKMCTBA XUMHYECKHE CBOMCTBA CITUPTOB. ‘YMeHHe 0oroBapuBathCs U TTOJIOKUTEIIFHOE «CriupTED»
HOTy4YeHHUe (B3ammonelicTBrE ¢ HaTpueM Kak | [IporHosmpoBath cBOMCTBa MIPUXOJHTH K 00IIEMY PELICHHIO B OTHOILEHHUE K
CIIUPTOB Croco0 yCTaHOBJICHHS HATNIHUS M3yvaeMBIX BEIIECTB Ha COBMECTHOH JIeATETbHOCTH; npoueccy

THIPOKCOTPYIIIIBI); PEaKIUH OCHOBaHUM TeopuH xumuueckoro | ILYVY/I. MO3HAHUSL:
3aMEIIeHNs THIPOKCHUIBHON CTPOCHUS OPTaHUIECKUX CaMOCTOSITENILHOE BBIIEICHUE I TIPOSIBIATH
TPYIITBI Ha TAJIOTeH KaK CIoco0 BeecTBlIporuosuposath (opMynnpoBaHHeE ITO3HABATEIILHOM BHHMaHUe,
MOTy4EeHUSPACTBOPHUTEIICH; CBOJMCTBA HEU3YYEHHBIX BEMECTB | I[E/U; MPUMEHECHHE METO/IOB yIUBIICHHE,
MEXMOJIEKYJISIpHAs 1 10 QaHAJIOTUU C U3YYEHHBIMU UH(OPMAIMOHHOTO MOKCKA, B TOM xKenaHue Goublre
BHYTPHMOJIEKYJISIPHAS BEIIECTBAMH TOTO XK€ YHCIIE C TOMOIIBI0 KOMITBIOTEPHBIX y3HaTb Y MEHHE
Jeruaparanys; oopa3oBaHue TOMOJIOTHYECKOTO PATa. CpEICTB. OLICHUBATh
CIIO’KHBIX 3(HPOB C ConocTaBiIATh XUMUYECKUE P.YYA. 3HaYMMOCTb CBOCH
HEOpraHUYEeCKHUMH U CBOWCTBA CITUPTOB C 00NACTSIMU HaxoanTs anropuT™ BBITOTHEHHS TO3HABaTENBHON
OPTaHWYECKUMH KHCIOTAMH; npuMeHeHus. Viccnenosats MOCTaBJICHHOI 3a/1a4H. JeATeITbHOCTH.
TOPEHHUE; CBOWCTBA U3y4aEeMBbIX BEILECTB.

XapakTepu3oBaTh poJib MOHO-,

- 1 TpudocdharoB B

OMOXMMHYECKHX MPOIIECCaX.

HaGntonate 1eMOHCTpHpYEMBbIE U

CaMOCTOSITEJIFHO MPOBOIIMBIE

omnbIThl. Habmronath 1 onuceIBaTh

XUMHYECKHE PEaKIUH C

MIOMOIIBIO POJHOTO SA3bIKA U

si3p1Kka XxumuK. CobarogaTh

IpaBuiIa U pHEeMbl 6e30MacHON

pabOTHI ¢ XUMHYECKIMHI

BEI[ECTBaMH U JJaOOPaTOPHBIM

o0opynoBaHueEM

89 Xumudeckn | XUMHYECKUE CBOMCTBA CIIMPTOB: XapakTepr3oBaTh BaKHEHIINE K.YYA. BeipaxxaTts JlaGopar 3 Hen sTHBAps
e cBoiicTBa U | okucieHne okcupoM mean (II), XHMHYECKHE CBOMCTBA CITUPTOB. YMeHHe 10oroBapuBaThCs U TIOJIOKUTEIIFHOE OpHbIii
MOJTy4YeHHUe TIOJIKHUCIICHHBIM PacTBOPOM ITporuo3upoBaTh CBOMCTBA NPUXOAUTD K 00IIEMy PELICHHUIO B OTHOIIICHNUE K OIBIT
CMHPTOB NepMaHraHaTa Kajns, XpOMOBOIt M3y9aeMBIX BEIECTB Ha COBMECTHOMH JIeTeIbHOCTH; mporueccy CroicTsa

CMECBHIO; PEaKIH OCHOBAaHMM TeOpuH Xumudeckoro | ILYVY/I. TIO3HAHUS: STHIIOBOTO
YTJIEBOJIOPOAHOTO PaMKaa. CTPOEHUS OPraHUUECKUX CaMOCTOSITEIILHOE BBIJICIICHUE 1 MPOSBIATH cnupra
CpaBHeHHE peaKIMOHHON BemecTBlIpornosupoBars (opMynupoBaHUE MO3HABATETBHON BHHIMaHUE,

CIOCOOHOCTH MIEPBUYHBIX, CBOMCTBA HEU3YUYEHHBIX BEECTB | I[EJIU; IPUMEHEHUE METOIOB yIUBJIEHHE,

BTOPUYHBIX U TPETUYHBIX

I10 aHAJIOTMH C U3YYCHHBIMU

UH(POPMALIMOHHOTO TIOUCKA, B TOM

JKeJaHue OoJbIe




OJHOATOMHBIX CIIUPTOB B

BEIIECCTBAMM TOT'O XK€

YUCJIE C TOMOUIBIO KOMITBIOTEPHBIX

y3HaTb Y MEHUE

3 Heq stHBaps

PEaKIUy 3aMelIeHHsI. TOMOJIOTHYECKOTO PS/a. CpEICTB. OLICHUBATh
Anxorouatsl. ['uapomnus, ConocTaBisiTh XUMUYECKHE P.YVYI. 3HaYMMOCTb CBOCH
AJIKWINPOBaHUE (CHHTE3 NMIPOCTHIX | CBOMCTBA CHHPTOB C 00IACTIMU HaxoauTb anropuT™ BBITOTHEHHS MI03HABATEIbHOM
a¢upoB 1o Bunbsmcony). D¢upsl | npumenenus. MccnenoBars TIOCTaBJICHHOH 3a1a4H. JeATEIHHOCTH.
¢docthopHBIX KUCTOT. Potb MOHO-, | CBOWCTBA M3y4aeMBIX BEILECTB.

- 1 Tpudocdaros B XapaxTepu3oBaTh poJb MOHO-,

OMOXUMHYECKHX MPOIIeCCax. - ¥ TpuochaToB B
OMOXMMHYECKHX IIpoIeccax.
HabmronaTe 1eMOHCTpUpPyEMbIE U
CaMOCTOSITEJIFHO MIPOBOIMMBIE
omnbIThl. HabmronaTh 1 OnuchIBaTh
XUMHYECKUE PEaKIUH C
MOMOIIBIO POJHOTO SI3BIKA U
s13bIka XuMuH. CoOmoaTh
MpaBUJIa ¥ IPUEMBI Oe30IacHON
paboThI ¢ XUMUYECKUMH
BEIIECTBAMHU U J1aOOpaTOPHBIM
o0opynoBaHuEM

90 Pemenue Pemenue 3anay u BbIOJTHEHNE Hcnonp3o0BaTh alropuT™Msl Ipu K.YV IIpumenars 3 Hex sTHBapst

3a1a4 u ynpaxHeHui no reme «CupTe» | pemeHuH 3a1ad YMeHne noroBapuBaThCs U MIpaBHJIA IEJIOBOTO
BBIIIOJTHEHHUE HPUXOAUTD K 00IIEMy PELICHUIO B COTPYAHHYECTBA:
yIpaXKHEHU COBMECTHOH JIeTeIbHOCTH; CPaBHMBATH Pa3HbIE
1 1Mo Teme ILYVI. TOYKH 3PEHUS,
«CrpteD» YMeHue npoBOJAUTh CPABHEHHE U CUMTATBCS C

KJ1acCH(HUKALUIO 110 3a/IJaHHBIM MHEHHEM JPYToro

KPHTEPHSM; YenoBeKa

P.YV /.

YMeHHe yuuThIBaTh BBIIEICHHbBIE

YUYHUTENIeM OPUEHTHPBI ACHCTBHS B

HOBOM y4eOHOM MaTepHale B

COTPYIHHYECTBE C yUUTENIEM

91 IIpaktuueck | Iomyuenme OpomaTaHa U3 [IpoBoaNTE XUMHYIECKUT K.YYA. OueHnBaTh CBOU H 4 Hen sHBaps

ast pabota Ne
3.

«Ilonyuyenune
OpoMdTaHa

9TaHOJIa 1 6p0MI/IZ[a HaTpust

9KCIEPUMEHT O MOIYYCHHUIO
OpomdTana. Habmonate u
OIMHUCHIBATH CAMOCTOSTEIIHHO
HPOBOIUMBIE OIIBITHI C MOMOIIBIO
POHOTO 53bIKa U SI3bIKA XUMHUHU.
Co0umoiaTh paBUiIa U MPUEMBI
6e3omacHoOi paboThI ¢
XMMAYECKUMH BELIECTBAMH H
abopaTopHBIM 000PYIOBaHUEM

CtpouTb peueBble BEICKA3BIBAHNUS B
YCTHOU ¥ MUCEMEHHOM (opMe;
apryMEHTHPOBATh CBOIO TOUKY
3peHus
ILYYA.

OCYIIECTBISITh aHAIU3 00BEKTOB C
BBIJICIICHHEM CYILIIECTBEHHBIX U
HECYIIECTBEHHBIX PH3HAKOB,;
P.YV.
yMeHHe BBIOHpaTh Hauboee
3¢ GEKTHBHBIE CITOCOOBI PEIICHHS
MOCTaBJIEHHBIX 3a7a4. OCyIecTBIATh
caMo- U B3aMMOKOHTPOJIb IIpoLiecca

qy)KHE TTOCTYTIKH;
MOTHUBUPOBATH CBOH
JICHCTBUS;
BBIpaXKaTh
TOTOBHOCTE B
TM000# CUTyaIuu
MOCTYITHTH B
COOTBETCTBHH C
TIpaBUIIAME
MTOBEIACHUS




BBITIOJTHEHHS SKCIIEPUMEHTA,
CaMOCTOSITENILHO 0()OPMIIATH OTUET

92 Mmuoroatom | MHOroaTOMHBIE CIIUPTBL. HaspiBaTh MHOrOaTOMHBIE K.YV DopMUpOBaHUE IIpesenTanus 4 Hen sHBaps
HbIC CITUPTHl | DTHICHTIIMKOJb U IJIMLEPHH KaK | CIUPTHI 110 TPUBUATIBHON 1 YMeHue 10roBapuBaThCs U MTO3HABATEILHOTO «MHOroaToMH
MIPEICTaBUTENH IPEIeTbHBIX MEXyHapOAHON HOMEHKIAType. | HPHXOAUTH K 0OIIEMY PEIICHHUIO B HHTEepeca K bl€ CITUPTHI»
MHOTOATOMHBIX CITUPTOB, UX OOBACHATH AIEKTPOHHOE COBMECTHOH eI TeITbHOCTH; H3y9IEeHHIO XUMUW;
¢$u3nUecKre 1 XUMUYECKHE CTPOEHHE MOJIEKYJ U3yUEHHBIX ILYVYA. (dbopmupoBaHue
cBoiictBa. KagecTBeHHast peakunsi | BemiecTB. XapaKTepH30BaTh BBIOOp Hanbosee S3QPEKTUBHBIX IPaMOTHOTO
Ha MHOTOATOMHBIE CITUPTHI U €€ BayKHEHIIINE XUMUUECKUE CII0cO0OB penIeHus 3a1ad B oOparieHus ¢
IIpUMEHEHHe JUTS pacllo3HaBaHMUS | CBOMCTBAa MHOTOATOMHBIX 3aBUCUMOCTH OT KOHKPETHBIX BEIlECTBaMH B
TIIHLEPHHA B COCTaBe crniuproB. [Iporuo3uposars yCIIOBHI 71ab0paToOpHU U
KOCMETHUECKHX cpefcTB. CHHTE3 | CBOICTBa M3yyaeMbIX BemlecTB Ha | P.YVY]/I. ObITY.
JTMOKCaHa U3 STUJICHIJIKOJIS. OCHOBaHMH TEOPHU XMUMHYECKOro | HaxoIuTs anropuT™ BHITOTHEHUS
TOKCHYIHOCTD STHUICHTIIMKOIIS. CTPOCHUS OPTaHUIECKUX MIOCTABJICHHOH 3a1a4u.
[pakTryeckoe npruMeHeHHe BemecTB. CONOCTaBIATh
STUJEHITIHKOIIS U TIIUIEPUHA. XHMHYECKHE CBOI
IMponomxeHuecTBa
MHOTOAaTOMHBIX CITHPTOB C
001acTAMU IPIMEHEHUSL.
Habmroate caMoCTOSITETEHO
npoBouMBbIe onbITEl. Habmonars
U OIHCHIBATh XUMHYECKHE
PEaKIMH C ITOMOLIBIO POJJHOTO
SI3bIKA U SI3BIKA XHUMHH.
Unentudunmposatsh
MHOTOATOMHBIE CIIUPTHI C
MOMOIIBIO KaUeCTBEHHBIX
peakuuii. Cobmonars npaBuia U
npueMbl Oe30macHol paboThI ¢
XHMHYECKIMU BEIIECTBAMH 1
1abopaTopHBIM 000PYIOBaHUEM
93 DeHoIb ®Denonbl. CTpoeHue, U30MEpHst HaswiBaTh (heHOIBI 1O K.YY . cpaBHUBaTh pazHble | IIpeseHTarus 4 Hex sTHBaps
1 HOMEHKJIaTypa (heHOJIOB. MEX[yHapOIHON HOMEHKIAType. | MHUIMATUBHOE COTPYIHUYECTBO B TOYKH 3pEHNS; «DeHoIB»

B3anMHOe BiIMsIHHE aTOMOB B
MosiekyJe Gerosa. OU3MIecKue u
XMMHYECKUE CBOUCTBA (heHONIa U
KPE30JI0B.

OOBSACHATB ANEKTPOHHOE
CTPOEHHUE MOJIEKYJ H3y4CHHBIX
BeniectB. OnpenensaTs BIUsSHUE
Ha PEaKIOHHYIO CIOCOOHOCTh
(heHOMa p-P-CONPSHKEHMSL.
XapakTepu30oBaTh Ba)KHEUIINE
XHUMUYECKHE CBOMCTBA (DEHOJIOB.

HoMcKe U cOope nHpopman

ILYYA.
CUHTE3 KaK COCTaBJICHHUE LIEJIOTO U3
yacTei, B TOM YHCIIe c

CaMOCTOATEIIbHBIM JOCTPAUBAHUEM,

BOCIIOJTHCHUEM HEAOCTAOIIUX
KOMIIOHCHTOB, ITIOABCICHUC nona
MOHATHAA, BBIBCICHUC
CHeHCTBHﬁ; YCTaHOBJICHUE
TIPUYUHHO-CJICACTBEHHBIX

P.YVI.

YMeHHe cOCTaBIATh IUIaH PeIeH s
poOIEMBL.

CUHUTATHCA C
MHEHHEM JIPYToro
YeJIOBEKa,;
BOCIIPUHUMATH PEYb
YIUTEIS
(OHOKJIACCHUKOB),
HETOCPEACTBEHHO
He 00palicHHYO K
yJameMycs;




94 8 | Denodbl DU3MYECKHUE U XUMUYECKHE XapakTepu3oBaTh BAKHEHIINE K.YV cpaBHuBath pasuble | IIpesenTanus 4 Hen sHBaps
CBO¥CTBa (heHOTa U KPE30JIOB. XUMHYECKHE CBOMCTBA ()EHOIOB. HHHITMATHBHOE COTPYIHUYECTBO B TOYKH 3pEHUS; «DeHoIBI»
Kucnorssle cBoiicTBa (heHOTIOB IIpornosupoBars cBOMCTBa noycke 1 coope HHPOpMALUH CUUTATHCS C
B CPaBHEHHH CO CIIUPTaMH: HM3y4YaeMBIX BEIICCTB Ha ILYY. MHEHHMEM JIPyroro
pEaKIu ¢ HaTpHeM, OCHOBaHUM TEOPUH XMMUYECKOTO | CHHTE3 KaK COCTaBJICHHME IIEJIOT0 M3 | 4YEIOBEKa;
THAPOKCHIOM HaTpusl. Peakiuu CTPOEHUS OPraHUUECKUX qacreii, B TOM qHCIie C | BOCIIPUHMMATH PEYb
3aMelIeHns B OEH30IEHOM BemecTB. CONOCTaBIATh CaMOCTOSITEJIHBIM ~ TIOCTpaWBaHUEM, | yIHTEIs
KOJIbLie (TaJIOTEHHPOBAHUE XUMHUYECKHE CBOMCTBA (DEHONIOB C | BOCIOJIHEHHEM HegocTarouMx | (OZHOKIACCHHKOB),
(bpomupoBaHKE), HUITPOBAHHUE). o0macTsIMu KOMITOHEHTOB; MOJIBEJICHNE Mojl | HEroCPeACTBEHHO
Oxucnenue (HeHoIoB. MPUMEHEHHS. HCCIIEI0BaTh TOHSITHS, BBIBEICHHE | HE OOpalICHHYIO K
KauecTBeHHBIE peaknny Ha CBOICTBa U3y4aeMBIX BEIIECTB. CIIE/ICTBHH; YCTAQHOBJICHUE | ydalleMycs;
¢enoun. [Tomyduenue dheHoma. Ha6monaTe camocTosTensHO MIPUYHHHO-CIIEICTBEHHBIX
[Ipumenenue peHona. npoBouMBIe onbIThl. Habmonate | P.YV/I.
U OTIHCHIBATh XUMHUIECKHE YMeHne coCTaBIATh IUIaH PeIIeHHS
PEaKIMH C TIOMOLIBIO POJJHOTO TIPOOIIEMBL.
SI3bIKA U SI3bIKA XUMHUHU.
Wnentudumuposats GpeHOIHI ¢
MOMOIIBIO KaUeCTBEHHBIX
peakuuii. Cobmonars npaBuia u
npUeMbl Oe301acHON paboTHI ¢
XUMHYECKIMU BEIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHHEM.
Co0bmroats mpaBmia
JKOJIOTHUECKOH 0€30IaCHOCTH
npu paboTe ¢
(heHocomepKANIMMHU
MaTepHantaMu
95 9 | Ipocteie [Ipocteie 3pupsI Kak H30MEPHI XapakTepu3oBaTh CBOUCTBA K.YYI. BOCIIPMHUMATh PEYb CP 4 Hen sHBaps
3¢upb TIPeIeNTbHBIX OJJHOATOMHBIX MPOCTHIX PHUPAX CIIUPTOB H ‘YMeHue 10roBapuBaThCs U YUHUTEIS «CHEXKH
CIIMPTOB U crupToB. CpaBHEHHE UX (henonoB. CpaBHUBATH HPUXOAUTD K 00IIEMY PEIICHUIO B (OIHOKIIAaCCHUKOB), »
(benonos (bU3HYIECKUX U XMMHYECKUX (usMYecKre 1 XUMUYECKHe COBMECTHOH e TeIbHOCTH; HETIOCPE/ICTBEHHO
CBOWCTB cO ciupTaMu. Peakmus CBOWCTBA TIPOCTHIX APHUPOB CO ILYVYA. He 00pameHHyIo K
pacIienieHus IpocThX AGpupos criupramu. [Iporuo3npoBathb TIOVCK U BBIZIEIEHHE HEOOXOIMMOM y4aniemycs;
nonoBopoponoM. [lepoxcupt CBOIfCTBa M3y4aeMBIX BEIIECTB HA | MH(pOPMALUK; IPUMEHEHUE METOI0B
HPOCTHIX 3GUPOB, MEPHI OCHOBaHUM TEOPUUXUMHUUECKOTO | MH(MOPMAIMOHHOTO IIOKUCKA, B TOM
TIPEIOCTOPOKHOCTH IIPH paboTe ¢ | CTPOEHHS OPraHHIECKIX YHCIIE C TOMOIIBIO KOMITBIOTEPHBIX
uHuMu. [Ipoctere 3¢ups! penonoB | BemectB. HabmonaTs CpelncTB
ONMCHIBATh JEMOHCTPUPYEMBIE P.YVI.
XUMHYECKHE PEaKIUH C [Iporuo3upoBanue pe3ynbTaTa I
MIOMOIIBIO POJTHOTO SI3bIKA U YPOBHSI YCBOCHHSI, €r0 BPEMEHHBIX
SI3BIKA XUMUH XapaKTEePUCTHK
96 | 10 | Pemrenue BrinonHeHue ynpaxHeHUi 1o BbISIBIATE B3aUMHOE BIMSIHUE K.YVYI. [IpumensTs SHen stHBaps
3aj1a4 1 Teme «CrupThl ¥ PEeHOIbI», Ha aTOMOB B MOJIEKYJIaxX YMeHue foropapuBathes U MpaBuiIa JeJI0BOr0
BBINOJIHEHHE | COCTABJICHHE YpaBHEHHIT OpraHMYeCcKUX COEMHEHUH Ha HNPUXOAUTH K 00IIEMy PEIIeHHUIO B COTPYAHHYECTBA:
YIOPKHEHU | peakmuid, COOTBETCTBYIOLIHX HpUMepe CPaBHEHHS CBOUCTB COBMECTHOH eI TeITbHOCTH; CPaBHUBATH PAa3HBIE
i 110 TemMe OeH3oua, (heHona,

3aJaHHBIM CXEMaM, COJEPIKaIluM

ILYV]I.

TOYKHU 3PCHUS;




«Cnuptel 1

HCHU3BCCTHBIC BCIICCTBA.

anudaTUIECKOro CIupTa.

YMeHue mpoBOIUTh CPaBHEHHE U

CUHUTATHCA C

(heHomB Pemenne 3amau Hcnonp30Bath anropuTMBl Ipu KIIacCH(UKAIHIO TI0 3aJaHHBIM MHEHHEM JPYyTroro
pemrennn 3aga4. CoCTaBIsTE KPHUTEPHSIM; YeJoBeKa
ypaBHEHUS 110 3aJaHHBIM cxeMaMm | P.YVY]I.
npeBpanieHuit YMeHHe yIUTHIBaTh BBLIEICHHBIE
YUHUTENIEM OPUEHTHUPHI AeHCTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yIUTEIEM
97 11 | Pemenue BrinonHenue ynpaxxHeHH 1Mo BEIBIATE B3aMMHOE BIIMSTHUE K.YY/]. IIpumensrs SHen sHBaps
3aj1a4 " Teme «CrupThl ¥ GEeHOIBI», Ha aTOMOB B MOJIEKYJIaX YMeHue 1oroBapuBaThcs U TIpaBUIIa IEIOBOTO
BBITIOJTHEHUE | COCTABJICHHE YpaBHEHUIT OpTaHMYECKHUX COCIMHEHUN Ha MIPUXOJMUTH K 00IIEMY pEeLISHHIO B COTPYIHHYECTBA!
YOPXHCHU | peakiuid, COOTBETCTBYIOLIHNX HpUMepe CPaBHEHHS CBOWCTB COBMECTHOH eI TeITbHOCTH; CPaBHUBATh Pa3HBIE
i mo Teme 3aJaHHBIM CXeMaM, cojepkamuM | OeHzouna, peHona, ILYVY . TOYKH 3PEHHUS;
«CrupTsI 1 HEU3BECTHBIC BEIIECTRA. an(aTHIECKOro CIHpTA. YMeHue NpoBOJAUTH CPABHEHUE U CUMTATBCS C
(enomnb» Pemenue 3anay Hcnonp3o0BaTh alropuT™Msl Ipu KIIaCCUPUKALIUIO 110 3aJaHHBIM MHEHHUEM JIPYIOro
pemenny 3aga4. CoCTaBIsITh KPUTEPHAM; yesioBeKa
ypaBHEHUS 110 3alaHHBIM cxeMaM | P.YV]I.
npeBpanieHui YMeHHe yuuThIBaTh BBLICICHHBIE
YUYHUTENIeM OPUEHTHPHI ACHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yIUTEIEM
98 | 12 | Kap6ouunsn | KapOoHHIbHBIE COETUHEHNS. HaswiBaTh KapOOHUIBHBIC K.YY . BOCTIpUHUMATH peub | [Ipe3eHrarus SHen sHBaps
ble Anbaernabl ¥ KETOHBL COeIMHEHHS 110 TPUBHAIBHON H YMeHue 10roBapuBaThCs U YUHUTEIS «Kapbonnsa
COEIMHEHHUS: | DIEeKTPOHHOE U MEXIyHapOJAHONH HOMEHKIATYpe. | HPHXOAUTH K 00IIEMY PEIISHHUIO B (OIHOKIIACCHUKOB), | Ble
HOMEHKIIATY | MPOCTPAaHCTBEHHOE CTPOEHHE OOBSACHATB ANEKTPOHHOE COBMECTHOMH JIeTeIbHOCTH; HETIOCPE/ICTBEHHO COC/TMHEHHUS)
pa, KapOOHMIILHOH TPYTIIEL, €e CTpOEHHUE MOJIEKYJ H3yIEeHHBIX ILYVYA. He 00pameHHyIo K
usomepus, MOJIIPHOCTH U TOJISIPU3YEMOCTb. BetiectB. O000IATh 3HAHUS U TOMCK M BBIJICJICHHE HEOOXO0IUMOM y4dauiemycs;
Krnaccuduxarms anpaeruaos n JIeTIaTh BBIBOJIBI O nHpopMauy; NpuMeHeH!e METOI0B
keToHOB. CTpOEHHE MPE/ICNIbHBIX | 3aKOHOMEPHOCTSX U3MEHEHHUH MH(POPMAIIIOHHOTO TTOWCKA, B TOM
anperuoB. ['omonormaeckuit CBOMCTB B TOMOJIOTUYECKOM DSy | YMCIIE C HOMOIIBIO KOMIIBIOTEPHBIX
Ppsi, HOMEHKJIAaTypa, N30MepHst QJIBJIETUJIOB M KETOHOB. CpeIcTB
MPEIETbHBIX aJbETHIOB. P.YY ..
CrpoeHre MOJIEKYJIbI al[eTOHa. [Iporuo3upoBanue pe3ynbTaTa I
['omMonoruueckuii psiz, YPOBHS yCBOCHHSI, €TO BPEMEHHBIX
HOMEHKJIATypa U H30MepHs XapaKTEePUCTHK
ketoHoB. O6uias Gpopmyna
TIPEIENIbHBIX AJIBACTUIOB I
KeTOHOB. dusnueckue
CBOMCTBAaOpMANBIETHA,
areTanbperuia, aleToHa.
[TonsiTHE O KETO-EHOJILHOM
TayTOMEpUH KapOOHMUIBHBIX
COCJMHECHHUI.
99 | 13 | KapGoumnpn | XUMHUECKHE CBOHCTBA XapakTepu3oBaTh BaxKHEHIINE K.YYA. BOCIIpHHUMATh peub | IIpesenranus SHen stHBaps
BIe TIPE/IeNIbHBIX AJIBACTUIOB U XUMHYECKHE CBOICTBA YMeHue 10roBapuBaThCs U yUuuTens «KapGonnnea
COCIMHEHHUS: | KETOHOB. MeXxaHM3M peakIuu KapOOHWIBHBIX COSIUHEHHI. MIPUXOJHUTH K O0IIEMY PELIeHHIO B (OmHOKITaCCHUKOB), | bIE




peaxkuumn HYK/1€0()UIBHOTO CpaBHMBATh PEAKI[OHHYIO COBMECTHOMH JIeATETbHOCTH; HETMOCPEICTBEHHO COEIUHEHHUS
HpHUCOENNHE | NMPHUCOETUHEHUS MO CIOCOOHOCTH AJIB/ICTHIIOB U ILYVYA. He 00pameHHyo K
HUSA KapOOHWIBHOM Tpymie. Peakiuy | KeTOHOBpeaKIUsIX TIOVCK U BBIZIEIEHHE HEOOX0IMMOH y4alemycs;
MIPUCOEUHEHHS BObI, CITUPTOB, npucoeauHenus. Onepuposarh nHpopMaIyy; IpuMeHeHHe METOI0B
LIUAHOBOAOPOJa U MOHATHEM «KETO-CHOJIbHAS HH(OPMAITOHHOTO MTONCKA, B TOM
THAPOCYIb(UTA HATPHSL. TayToMepus». XapakTepu3oBaTh YHCIIE C TOMOIIBI0 KOMITBIOTEPHBIX
[lonydenue aneraneil u keraneil. | MEXaHU3M pPEaKLUH CpeACTB
CpaBHeHHE PEeaKIIHOHHOM HYKJI€0(HIHHOTO P.YVYI.
CIOCOOHOCTH aJIbICTHIOB MPUCOEAUHEHUS 110 IIporuo3upoBanue pe3yabraTa U
KETOHOB B PEaKIUIX KapOOHMIIBHOM TpyIIe. YPOBHSI yCBOEHUS], €TO BPEMEHHBIX
MIPUCOETUHEHHS OnepupoBaTh MOHATHAMHU XapaKTEPUCTUK
«aneraiby, «KeTallby) 1
XapaKTepH30BaTh CIIOCOOBI HX
MOJIY4eHHs
100 | 14 | Xumugyeckn | XUMHYECKUE CBOMCTBa XapakTepu3oBaTh BaKHEHIINE K.YYI. OIICHUBATh [Ipesenranus SHen siHBaps
€ CBOIcTBa IIpeEIbHBIX albIETUI0B U XHMHYECKHE CBOICTBA ‘YMeHHe 10roBapuBaThCs U COOCTBEHHYIO «KapbonnsH
KapOOHWIBH | KeTOHOB. Peakiuu 3amenieHus KapOOHMIIBHBIX COEINHEHHH. MIPUXOJUTH K 00ILIEMY PELICHHIO B yueOHyI0 13
BIX aTOMOB BOJIOPOZA IIPH 0O~ IIporno3upoBats cBOiiCTBa COBMECTHOH J1eSITEIbHOCTY; JIeSITEIBHOCTD: CBOU | COCIUHEHHS)
COCIIMHECHUH | yriiepOIHOM aTOME Ha TajJOreH. H3y4aeMBIX BEIIECTB Ha ILYVY . JOCTHKEHHUA,
IMonmnmepn3zauus Gopmansaeruia | OCHOBaHHM TEOPUH XUMHUYECKOTO | BbIOOp HanbGosee 3 PEeKTHBHBIX CaMOCTOSTEIbHOCTh
u aneranpjeruga. Cunres CTPOCHUS OPraHUYECKUX CIOCO0OB pelIeHus 33134 B , HHULIUATUBY,
CIHMPTOB B3aHMOJieiicTBUEM BellleCTBXapaKkTepu30BaTh 3aBUCHUMOCTHU OT KOHKPETHBIX OTBETCTBEHHOCTb,
KapOOHMIIFHBIXCOSJUHEHUH C MEXaHU3MBI PEaKIUH albJONBHO- | YCIIOBUiA TIPUYUHBI HeYIaq
peaxtuBoM I'punbspa. KPOTOHOBOI KOHJICHCALIUU B P.YV.
Pa3HBIX Cpeaax. BBIJIEJICHUE U OCO3HAHUE yJalUMCs
TOTO0, 4TO Y>K€ YCBOEHO M UTO €Il
HOJUICIKUT YCBOCHUIO, OCO3HAHUE
Ka4ecTBAa U YPOBHS yCBOCHHMS
101 | 15 | Xumuyecku | OxucneHne KapOOHHUIBHBIX XapaKkTepu30BaTh BaKHEHIINE K.YV OLICHUBATh IIpesenTanus 1 Hen pespans
e cBoiicTBa coenuHeHnit. OcoOeHHOCTH XMMUYECKUE CBOUCTBA ‘YMeHnue 1oropapuBaThbes U COOCTBEHHYIO «Kap6onuns
KapOOHWIIBH | peakiMd OKUCJICHHUS alleTOHA. KapOOHWIBHBIX COEINHEHHH. HPUXOAUTD K 00IIEeMy PELICHUIO B yaeOHyI0 H bIe
bIX CpaBHEHHE OKHUCIIEHUS IIporno3upoBats cBoiicTBa COBMECTHOH J1eSITeIbHOCTY; JCATEIbHOCTh: CBOM | COCAMHCHUS)
COeTMHEHUH aJIbJAECTUI0B U KETOHOB. HM3Y4aeMBIX BEIICCTB HA ILYVY. HOCTUXKEHUS, Jladoparop
I'mapupoBanue. BoccraHoBleHHE | OCHOBaHUHM TEOPHU XUMHUUYECKOTO | BBIOOp HauOoiee SPPEKTUBHBIX camocTosITeNbHOCTE | Hblil ObIT
KapOOHMIBHBIX COEANHEHHI CTPOCHUS OPTaHNIECKIX CrIoco0OB pelieHus 3a1a4 B , THUITIATHBY, 8. Cpofictsa
B cniupThl. KauecTBeHHbIE BellleCTBX apaKTepH30BaTh 3aBUCUMOCTH OT KOHKPETHBIX OTBETCTBEHHOCTb, bopmamma

PEaKIUK Ha AlTbJCTUIHYIO
rpymniy (peakuus «cepedpsHoro
3epKajiay, B3auMOJIeHCTBHE C
ruapoxcunom menu (1)).
AJBJI0TBHO-KPOTOHOBAS
KOHJCHCAIUS aJIbJIETU/IOB U
keToHOB. OcoOeHHOCTH
¢dopmanbaeruza.

MEXaHH3MBI PEAKIUH aJTbI0IEHO-
KPOTOHOBOM KOHACHCAINH B
pas3HbIX cpenax. Habmronats
JIEMOHCTPUPYEMBIE U
CaMOCTOSITEIEHO TIPOBOANMBIE
onbIThl. HabmogaTe 1 ONuchIBaTh
XUMHUYECKUE PEaKLUH C
MIOMOIIBIO POIHOTO S3bIKA U
SI3bIKA XMMHH.
UnentruduunpoBaTh abIeriabl

ycoBui
P.YVI.

BBIICJICHUEC U OCO3HAHUE yHallIUMCHA

TOTO, YTO YK€ YCBOEHO U YTO €ILE
MO/UIEKHUT YCBOGHHIO, OCO3HAHUE
KauecTBa U yPOBHs YCBOCHUS

NPpUYUHBI HEYy1a1




C TIOMOIIIBIO Ka4EeCTBEHHBIX
peaknuii. Cobmoats npaBuia U
HpUeMBbI Oe301IacHON paboTHI ¢
XUMHUYECKHMH BEIIECTBAMH U
71a00paTOPHEIM 000PYIOBaHHEM

102 | 16 | Tonyuenue Ilomy4enue npenenbHbIX XapaKkTepu3oBaTh BAKHEHIINE K.YV OILIEHHUBATh IIpesenTanus 1 men despans
KapOOHWIIbH | aJIbJETHJOB: OKUCICHUEM XUMHYECKHE CBOICTBA VYMeHune noroBapuBaThcs U COOCTBEHHYIO «KapGonnsH
BIX CIIHPTOB, THIpATAIUCH KapOOHWIBHBIX COSINHEHHH. MIPUXOJUTH K 00IIEMY PELIEHHIO B y4eOHyI0 13
COeNIMHEHUH | amerwmieHa (peakius Kydeposa), [IporHo3upoBath CBOICTBa COBMECTHOH IS TETHHOCTH; NeSITENbHOCTD: CBOU | COCTUHEHHS)

OKHCJICHUEM ITHIICHA H3y4aeMBbIX BEIICCTB Ha ILYVY. JIOCTHKCHUS,
KHCJIOPOJIOM B IIPUCYTCTBUU OCHOBaHUM TEOPHU XHUMHUYECKOTO | BBIOOp Hambouee 3P heKTHBHBIX CaMOCTOSITEIBHOCTh
xnmopuna nataaus (11). CTPOCHMSI OPTAaHUUYECKUX CIOCO0OB pelllcHHs 33134 B , UHUIIUATUBY,
[ony4eHue anieToHa OKUCICHUEM | BeUlecTBXapaKTepHU30BaTh 3aBUCHMOCTH OT KOHKPETHBIX OTBETCTBEHHOCTb,
IIPOTIaHOJIA-2 U Pa3IoKEHHEM MEXaHU3MBI PEaKIUi albI0JIBHO- | YCIIOBHIA TIPUYUHEI Hey1aq
KaJbLIMEBOH WM OapHEBOH COMU KPOTOHOBOI KOHIICHCAIINU B P.YYA.

YKCYCHOM KHCIIOTHI. TOKCHYHOCTB | pasHbIX cpenax. ComocTaBiiaTh BBIJICJICHHE W OCO3HAHUE YYaIHMCS

anbaeruoB. Baxueiue XUMHUYECKHE CBOWCTBA TOTO, YTO y’K€ YCBOCHO U 4TO €Il

MIPEICTaBUTEIIN AJIBIETUIOB U KapOOHWIBHBIX COSTUHEHHH C MIOJUICKUT YCBOCHHUIO, OCO3HAHUE

KETOHOB: (hopMaJbIeTH I, 001acTAMU IPIMEHEHUSL. Ka4yecTBa U YPOBHS YCBOCHUS

YKCYCHBII allb/ierun, aieTol U ux | MccnenoBathk cBolicTBa

MIPAaKTUYECKOE HCIIOIb30BaHNE N3y9aeMbIX BEIECTB.

103 | 17 | Hpaxtuueck | ITonydeHue aneroHa u3 anerara ITpOBOANTL XUMUUECKHI K.YYI. OLleHUBATh CBOU U 1 Hen deBpans
ast pabora Ne | KaJbIHsA ¥ U3y9IEHHE €r0 CBOMCTB | SKCHEPHMEHT II0 TOIyIEeHHIO CTpouTb peueBble BHICKA3bIBAaHUS B qy)KHe TTOCTYTIKH;
4. anrerona. HaGmonats u YCTHOH ¥ IMChbMEHHOH (opme; MOTHUBHPOBATh CBOU
«Ilonyuenne OIMUCHIBATH CAMOCTOSTEIIHHO apryMEHTHPOBATh CBOIO TOUKY JICHCTBHS,
areToHa» MPOBOJMUMBIC OIIBITHI C MIOMOIIBIO | 3PCHUS BBIpa)KaTh

POHOTO 53bIKa M SI3bIKA XUMHHU. ILYVYA. TOTOBHOCTb B
Co0roaTh paBmiia U IPUEMBI OCYIIECTBISITH aHAIN3 OOBEKTOB C M000i CUTYyaIun
6e3omacHoOi paboThI ¢ BBIJICTICHHEM CYIECTBEHHBIX H MOCTYIHTh B
XUMHUYECKAMH BEIECTBAMH U HECYILECTBEHHBIX IIPU3HAKOB; COOTBETCTBUH C
J1a00paTOPHBIM 000PYIOBAHHEM P.YV. MpaBUIAMH

yMeHUe BBIOHpaTh Hanboiee TOBEJCHUS

3¢ G eKTUBHBIE CITOCOOBI PEIICHHS

MTOCTaBIICHHBIX 3a7a4. OCYIIEeCTBIISATh

caMo- ¥ B3aHMOKOHTPOJIb TIpoliecca

BBITTOJTHEHUS SKCIIEPIMEHTA,

CaMOCTOSITENIbHO 0hOPMIIATH OTUET

104 | 18 | Peuenue Beinonsenue ynpakHeHuil o Hcnonb3oBaTh anropuTMsl Ipu K.YYA. IIpumensars 1 Hen pespans
3a1a4 u Teme «KapOoHHIbHBIE peureHun 3aa4. CoCTaBIsITh YMeHue JoroBapruBathCs U HpaBuiIa JeJI0BOrO
BBIIIOJIHEHUE | COCAMHEHHUS», Ha COCTABICHUE YpaBHEHHsI 110 3aJJaHHBIM CXeMaM | MPUXOIWTH K 00IIeMy PEIISHHIO B COTPYAHHYECTBA:

YOPaXHEHH | ypaBHEHUI peaKIuid, MpeBpalICHUI COBMECTHOH JIeSITETTLHOCTH; CpaBHHBATH pa3HbIE
it mo Teme COOTBETCTBYIOUIMX 33JaHHBIM ILYVY/. TOYKHU 3pEHUS;
«Kap6onunb cXeMaM, CoJiepKaIuM ‘YMeHue npoBoAUTh CpaBHEHHE U CUMTATHCS C

HBIC HEH3BECTHBIC BEIIECTBA. KIIaCCH(UKAIHIO 110 3aJaHHBIM MHEHHEM APYroro
COCHMHCHHA | Perenue 3a1aq YenoBeKa

»

KPHTEPHSM;
P.YVI.




YMeHHe yuuThIBaTh BBIIEICHHBIE
YUHUTENIEM OPUEHTHUPHI ACHCTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHYECTBE C yUUTEIIEM

105 | 19 | Pemenne Brimonsenue ynpaxxHeHuil mo Hcnons3o0BaTh alropuT™sl Ipu K.YV . IIpumensarts CP 1 Hen pespais
3a1a4 u teme «KapOoHunbHbIe pemreHny 3aga4. CocTaBIsTh YMeHue 1oropapuBarhes U TIpaBUIIa IIOBOTO
BBINIOJHEHUE | COEAMHEHUSA», HA COCTABICHUE YpaBHEHHUS 10 33/IaHHBIM cCXeMaM | IIPUXOAUTH K 00IIeMY PEIICHHIO B COTPYIHUYECTBA:

YIpaXXHCHU YpaBHEHUH peaKLuid, MpeBpalleHui COBMECTHOH JIeSITEIbHOCTY; CPaBHUBATh Pa3HbIE
it 1o Teme COOTBETCTBYIOLINX 33JaHHBIM ILYVYA. TOYKH 3PEHUS;
«KapGoHuib | cxemam, coJeprKaIiuM ‘YMeHue nmpoBOoIUTh CpaBHEHHE U CUHMTATBCS C
HBIC HEH3BECTHHIE BENIECTBA. KIIacCU(UKAIHIO TI0 3aJaHHBIM MHEHHEM JPYyTroro
COCIIMHCHUA | Pemrenne 3amaq KPUTEPHSIM; YenoBeKa
» P.YVI.

YMeHHe yuuThIBaTh BBLICICHHBIE

YUYHTENIEM OPUSHTHPHI ACHCTBHS B

HOBOM y4eOHOM MaTepuae B

COTPYAHHYECTBE C yIUTEIEM

106 | 20 | KapGouossl | KapOonosble kucnotsl. Ctpoenue | Ha3piBaTh KapOOHOBBIE KHCIOTBI K.YYI. IIpumensrsb [Ipesenranus 2 Hex deBpais

€ KHCIIOTHI MIPeeNIbHBIX OJJHOOCHOBHBIX 10 TPUBHATBHOHN 1 ‘YMeHue 1oroBapuBaThes U TIpaBHJIA IEIOBOTO «Kap6oHoBbIe
KapOOHOBBIX KUCIIOT. MEXyHapOIHON HOMEHKIAType. | IPHXOAUTH K 00IIEMY PEIICHUIO B COTPYAHHYECTBA: KHCIIOTBD»
Krnaccuduxarms, nzomepus u OOBACHATH INEKTPOHHOE COBMECTHOH JIeATETbHOCTH; CPaBHUBATh PA3HBIE
HOMEHKJIaTypa KapOOHOBBIX CTPOEHME MOJIEKYII N3YYECHHBIX ILYYI. TOYKH 3pEHNS,;
KHCJIOT. DJIEKTPOHHOE U BenecTB. O600IIATh 3HAHUS U MOMCK ¥ BBIICIEHHE HEOOXO0IMMOM CUUTAThCS C
MIPOCTPAHCTBEHHOE CTPOCHHE JIeTIaTh BBIBOJIBI O WHPOPMAINH; TPUMEHEHHE METOJIOB | MHEHHEM JIPYTrOro
KapOOKCUIIBHON TPYIIIBL. 3aKOHOMEPHOCTSIX H3MEHEHHUI MH(OPMAIIMOHHOTO TIOKCKA, B TOM YeJI0BEKa;
I'omonorndaecknii psa n odmas CBOICTB B TOMOJIOTHYECKOM PSIAy | YHCIIE C MOMOIIBI0 KOMITBIOTEPHBIX TIPOSIBIIATH
(bopMyIa nmpeaenbHbIX KapOOHOBBIX KUCIIOT. CpelncTB TepIeHHe 1
OJTHOOCHOBHBIX KapOOHOBBIX P.YYA. J00pOoKeIaTeIbHOC
kucnot. duznyeckue cBONUCTBA IIporaosupoBaHue pe3yiabTaTa U Tb B CIIOpE
MIPEIENIbHBIX OJHOOCHOBHBIX YPOBHS yCBOCHUSI, €TO BPEMEHHBIX (muckyccun),
KapOOHOBBIX KHCJIOT Ha IIpUMeEpe XapaKTepPUCTUK JIOBEpHUE K
MYpaBbUHOM, YKCYCHOH, co0eceTHUKY
NPONUOHOBOM, NaIbMUTHHOBOH U (coyvacTHHUKY)
CTEapHUHOBOH KHCIIOT.
BonoponHbie cBsizH, accouarus
KapOOHOBBIX KHCIIOT.

107 | 21 | Xumuyeckn | XMMHYECKHE CBOWCTBA XapakTepnu3oBarh BaKHEHIIHE K.YVI. NpUMeHSTH npaBuina | IIpeseHTarus 2 Hen pespans
€ CBOMCTBa HpeebHBIX OHOOCHOBHBIX XMMHYECKHE CBOHCTBA YMeHHe 10oroBapuBaThCs U JIETIOBOTO «KapGoHoBsle
KapOOHOBBIX | KapOOHOBBIX KUCIOT. KMCIOTHBIE | KapOOHOBBIX KUCIOT. OOBACHATE | IPHXOAUTH K OOIIEMY PELICHHIO B COTPYAHHYECTBA: KHCIIOTBD)
KHUCJIOT CBOWCTBA (M3MEHEHHE OKPACKU M3MEHEHHE CHITBI KapOOHOBBIX COBMECTHOMH JIeATETbHOCTH; CpaBHHMBATh pa3HbIE .JlaﬁopaT

WHJMKAaTOPOB, PEAKIUN C KUCTIOT NpH BBesieHnH foHOpHEIX | ILYVY /. TOYKH 3pEHUS; OpHBIii
aKTHBHBIMU METaJJIaMH, ¥ aKIIEITOPHBIX 3aMECTUTEICH. TIOVCK U BBIZIEIEHHE HEOOXOIMMOM CUHUTATHCS C onbIT 9.
OCHOBHBIMHU OKCU/IAMH, IIporuo3uposats cBOMCTBa UH(POpMALNY; IPUMEHEHHE METOJJOB | MHEHHEM JPYroro CroiicTpa
OCHOBaHUSIMU, COJISIMH). M3y4aeMbIX BEIECTB Ha HH(OPMAITOHHOTO MOUCKA, B TOM YeJI0BEKa,; yKCYCHOI
W3menenue cuibl KapOOHOBEIX OCHOBAHUM TEOPUU XUMUYECKOTO | YMCIIE C IIOMOILBIO KOMIIBIOTEPHBIX HPOSIBIIATH

KHACJIOT TIpY BBCACHUM JOHOPHBIX | CTPOCHUSI OPraHUYCCKUX CpencTB TCPIICHUE U KACTIOTEL




1 aKIETITOPHBIX 3aMECTHTENEH.
BzaumoneiicTBue kapOOHOBBIX
KHCJIOT CO CITUPTAMHU
(peaxkuusdTepudUKaINN),
00paTIMOCTh peaKIvy,
MEXaHU3M PeaKLun
3TepUHUKAIHN.
l"anorennpoBaHue KapOOHOBBIX
KHCJIOT B OOKOBYIO IIEIIb.
OCOoOEHHOCTH XMMHYECKUX
CBOMCTB MypaBbUHOW KHCIIOTHI.

BemiecTB. McciienoBaTh CBOMCTBA
n3y4aeMbIx BeriecTB. Habmonats
JIEMOHCTpUPYEMBbIE U
CaMOCTOSITENEHO POBOANMBIE
OIIBITEI.

P.YY /.

[Iporao3upoBaHuyn pe3ysbraTa u
YPOBHSI yCBOEHUSI, €TO BPEMEHHBIX
XapaKTepUCTUK

oOporKenaTeIbHOC
Th B CIIOpE
(muckyccun),
JoBepuUe K
COOCCEeTHUKY
(coy4acTHHKY)

108 | 22 | Tonyuenne | Iomyuenue nmpenenbHbIX ogHOOC- | COMOCTaBISATH XUMHUUECKUE K.YV IIpUMeHATh npaBuia | IIpeseHranus 2 Hen Geppans
u HOBHBIX KapOOHOBBIX KHCIIOT: CBOIicTBa KapOOHOBEIX KUCIIOT C ‘YMeHHe 10roBapuBaThCs U JIETIOBOTO «KapGoHoBbIe
NpUMEHEHHE | OKHCIICHHE albIeruioB, obnacTsMu MIPUXOJNTH K 00IIEMY PELICHHIO B COTPYAHHYECTBA: KHCIIOTBDY
KapOOHOBBIX | OKHCJICHHE IEPBUYHBIX CIMPTOB, | npumMeHenus.HaGmonats u COBMECTHOH JIeATETbHOCTH; CPaBHUBATh PA3HBIE
KucioT OKHCJIEHUE aJIKaHOB U aJIKEHOB, onucheiBaTh Xumuueckue peakuun | ILYY/I. TOYKH 3PEHMS;

THIPOIU30M C TIOMOIIIBIO POJHOTO SA3BIKA U MOUCK U BbIZIEIEHHE HEOOX0IUMOM CUHUTATHCS C
TeMHHAJIBHBIXTPUTAJIOT €HHUIOB. s13bIka XuMuH. CoOmonaTh nHpopManyy; MpuMeHeHNe METOI0B | MHEHHEM JIPYroro
B3aumopeiictBuem peaktupa MpaBHJIa U TIPHEMBI Oe30TacHON MH(POPMAITIOHHOTO MTOUCKA, B TOM YeJIOBEKa;
I'puHbBsIpa ¢ yrIeKNUCIBIM T'a30M. paboTHI ¢ XUMHUYECKIMHI YHCIIE C TOMOIIBI0 KOMITBIOTEPHBIX TIPOSIBIIATH
INonyuyenune MypaBbUHOM 1 BEIECTBAMH U JTaOOpaTOPHBIM CpencTB TepIeHHE U
YKCYCHOH KHCIIOT B 000pyI0BaHUEM P.YV. JIOOPOIKENATEITBHOC
poMsIIeHHOCTH. [IpuMenenne [Iporuo3upoBaHue pe3ynbTaTa H Thb B CIIOpE
MYpPaBbHHOM U YKCYCHOM KHCIIOT. YPOBHS yCBOCHHSI, €TO BPEMEHHBIX (muckyccun),
Beicmie npenensHbie XapaKTePUCTHK JIOBEpHE K
KapOOHOBBIE KHCIIOTHI. COOCCeTHUKY
(coy4acTHHKY)

109 | 23 | Mpaxtuueck | ITonyuenne ykcycHoi kucnotsl 1 | IIpoBoauTh, HAGMIOAATE 1 K.YVI. OLeHurBaTL CBOM U 2 wen despans
ast pabora Ne | M3ydeHHe ee CBOMCTB OIUCHIBAT XUMUIECKHI CTpouTb peueBble BEICKA3BIBAHNUS B qy’>KHe TOCTYIIKH;
5. HKCIIEPUMEHT 110 TIOTYIEHHIO YCTHOI1 U MMCbMEHHOHU (opme; MOTHBHPOBATh CBOH
«[Tonyyenue YKCYCHOH KHCIIOTHI U H3y4YESHUIO apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS;
YKCYCHOI ee cBoiicTB. Habmonares u 3peHust BBIpaXaTh
KHCJIOTBL 1 OIUCKHIBATH CAMOCTOATENBHO ILYYI. TOTOBHOCTb B
M3Yy1ICHUC €C MIPOBOJMMBIE OTIBITHI C TIOMOIIBIO OCYIIECTBIISITh aHAIU3 00BEKTOB C 000 CUTyaIun
CBOWCTB» POTHOTO sA3bIKA U SI3bIKA XHMHH. BBIJICIICHHEM CYILIIECTBEHHBIX U MOCTYITHTH B

Co0umoiaTh IpaBUiIa U MPUEMBI HECYIIIECTBEHHBIX MPU3HAKOB,; COOTBETCTBHH C
6e3omacHOi paboThI ¢ P.YV. npaBUIaMU
XUMHYECKIMH BEIIECTBAMHU 1 yMeHHe BbIOHpaTh Hanbosee TIOBE/ICHUS
J1a00paTOpHBIM 000pYIOBaHUEM 3¢ G EeKTHBHBIE CITOCOOBI PEIICHHS

MOCTaBJICHHbIX 3a1a4. OCyIIeCTBIATh

CaMo- U B3aMMOKOHTPOJIb IIpoIiecca

BBIITOJIHEHHUA OKCIIEPUMEHTA,

CaMOCTOSITENILHO 0()OPMIIATH OTUET

110 | 24 | ®yukiuona | PyHKUMOHANBHBEIE MPOU3BOAHEIE | OOBACHATH JNEKTPOHHOE K.YYA. IPUMEHSTE IpaBuia | JlaGopar 2 Hen despans
JIbHBIE KapOOHOBBIX KHCIIOT. CTPOCHUE MOJICKYJI H3YICHHBIX Ctpoutb peueBble BEICKA3BIBAHUS B JIETIOBOTO OpHbIii
NPOU3BOJHBI | XJIOpaHTUAPHUIBI U aHTHIPHUIBI BEIECTB. XapaKTepHu30BaTh YCTHOH M IHCbMEHHOH (hopMme; COTPYAHHYECTBA:

onbIT 10.




e KapOOHOBBIX KUCIIOT: MOTyYEHHE, | BaXKHEHIINE XUMHYECKHE apryMeHTHPOBATh CBOIO TOUKY cpaBHUBaTh pasHelie | Coym
KapOOHOBEIX | rHAponn3. BzaumonelicTeue CBOICcTBa (hYHKIMOHATBHBIX 3peHus TOYKH 3pEHUS; KapOOHOB BIX
KHUCJIOT XJIOp- aHTUAPUIOB C MIPOM3BOIHBIX KAPOOHOBBIX ILYV. CUUTATHCS C KHCJIOT
HYKJI1€0()UIBHBIMH peareHTaMH. kucnoT. CpaBHUBATh QU3HUYECKHE | TIOMCK U BBIACICHHE HEOOXOIMMOM MHEHHEM JIPYTroro
INonyuenne cnoXxHBIX 3(DHPOB C CBOIfCTBa M PEAKIIMOHHYIO nH]opMaIyy; MpuMeHeHNe METOI0B | YEIIOBEKa,
HCTIONIb30BaHUEM CIIOCOOHOCTH CIIOXKHBIX 2GUpPOB M | MH(POPMAIMOHHOTO ITOUCKA, B TOM TIPOSIBIIATH
XJIOPAaHTHAPHIOB U aHTUAPUIOB U30MEPHBIX UM KapOOHOBBIX YHCIIE C TOMOIIBI0 KOMITBIOTEPHBIX TepIeHHe U
KHCIIOT. AMUJIBI KapOOHOBBIX kuciot. [IporHoszuposats CpeIncTB J0OpOKeNIaTeIbHOC
KHCJIOT: IOJTy4EHHE U CBOUCTBA CBOWCTBa U3y4yaeMsIx BemecTtB Ha | P.YY/I. Tb B CIIOPE
Ha npuMepe areramua. [IoHATHe | OCHOBaHMM TEOPUH XUMHUYECKOTO | IJIaHMPOBATH PEIICHHE yIeOHOM (muckyccun),
0 HUTpPUJIaX KapOOHOBBIX KUCIIOT. | CTPOEHHS OPraHHYECKUX 3a7a4yu: BEICTPaUBaTh JOBEpHE K
uanrunpussl. Conu BEIECTB. XapaKTepHu30BaTh TIOCJIeIOBATEIEHOCTh HEOOXOIUMBIX COOCCeTHUKY
KapOOHOBBIX KHCJIOT, UX TEp- MEXaHHU3M PEaKIHH omepanyii (aaropuT™ (coy4acTHHKY)
MHUYECKOE pa3oKeHHUe B srepudukanmu. mMets JeHCTBUI; aHATM3UPOBATh JEeSTeTbHOCTH
MIPUCYTCT- BUH Iesioun. CuHTE3 MpeacTaBICHUE O COOCTBEHHYIO paboTy)
KapOOHMIIBHBIX COANHEHHI nakToHax.CoMoCTaBIATh
pa3noKeHHeM KaJIbIUEeBhIX COJIell | XMMHUYECKHe CBOHCTBA
KapOOHOBBIX KHCIIOT. (YHKIIMOHATIBHBIX TPOU3BOIAHBIX
KapOOHOBBIX KUCIIOT C 00JIaCTAMHU
npuMmeHeHus. Mccnenosats
CBOICTBA U3y4aeMBIX BEIIECTB.
Habnronate 1 onucHBaTh
CaMOCTOSITEJIFHO MPOBOIIMBIE
XUMHYECKHE PEaKIHH C
MOMOII[BIO POTHOTO SI3BIKA U
sa3pika xumun. CoOmronaTh
[IpaBWJIa U IpUeMbl 6e30nacHON
paboTHI ¢ XUMHIECKIMHI
BEILECTBaMU U JIAOOPATOPHBIM
000pyI0BaHUEM
111 | 25 | ®ynknuona | Cuoxasle 3¢upsl. CTpoeHwe, OOBACHATH ANEKTPOHHOE K.YV npuMeHATh npasuna | IIpesenranus |CP 3 Hen deBp
JIbHBIE HOMEHKJIATypa U H30MepHsI CTPOCHUE MOJICKYIT H3YISHHBIX CTpouTh peueBble BHICKA3bIBAHUS B JIETIOBOTO «CroxHbIe
HOPOM3BOAHBI | CIOKHBIX 3pupoB. CIOXKHbIC BEI[ECTB. XapaKTepU30BaTh YCTHOM ¥ IMChbMEHHOH (opme; COTPYIHHYECTBA: 3upb»
e 3(HPHI KaK H30MePHI BaKHEHIIINE XUMHUIECKHE apryMEHTHPOBATh CBOIO TOUKY CPaBHUBATH PA3HBIE
KapOOHOBBIX | KapGOHOBBIX KHCIOT CBOIiCcTBa (DYHKINOHATIBHBIX 3pEHUs TOYKHU 3pEHUS;
KHCTIOT

(MeXKIIaccoBast U30OMEPH).
CpaBHeHHEe (HHU3HUSCKUX CBOWCTB
U PEaKIHOHHOMN CITOCOOHOCTH
CIIOXHBIX 3()UPOB U H3OMEPHBIX
UM KapOOHOBBIXKHUCIIOT.
T'uaponu3 CIOXHBIX YQHPOB.
CriocoObI OTYYSHHS CIIOMKHBIX
a¢upoB: sTepudrKanus
KapOOHOBBIX KHCIIOT,
aIMINPOBAHNC CIIUPTOB U
AJIKOTOJISITOB

MPON3BOJHBIX KapOOHOBEIX
kucinot. CpaBHUBATh (hU3HYECKHE
CBOMCTBA Y PEAKLIUOHHYIO
CHOCOOHOCTB CIIOKHBIX 3)UPOB U
M30MEPHBIX UM KapOOHOBBIX
kuciot. [Iporaoszuposats
CBOIfCTBa M3y4aeMBIX BEIIECTB Ha
OCHOBaHUH TEOPHU XHMHYECKOTO
CTPOEHUS OPraHUUECKUX
BEIECTB. XapaKTepHu30BaTh
MEXaHHU3M PeaKIIH

ILYVYI.

TIOVCK U BBIZIEIEHHE HEOOXOIMMOM
nH(}OpPMAINH; NPUMEHEHHE METOI0B
HH()OPMAITOHHOTO MTOUCKA, B TOM
YHCIIe C HIOMOUIBbIO KOMITBIOTEPHBIX
CpeIncTB

P.YYI.

IUIAHUPOBATh PelIeHne yueOHo
3a7a4yu: BEICTPANBATh
TIOCJICIOBATEIEHOCTh HEOOXOIUMBIX
olepanuii (anropuTM

CUHTATHCS C
MHCEHHEM IPpYroro
4eJIOBEKa,;
TIPOSIBIISTH
TepIeHue 1
J0OpOXKeNaTeIbHOC
Th B CIIOpE
(muckyccun),
JoBEpuUe K
CoOeCenHUKY
(coygacTHHKY)




rajJoreHaHrHpHIaMH 1
aHTHIPUIAMH,
AJIKITNPOBaHNEKapOOKCHIIAT-
noHOB. CHHTE3 CIIOKHBIX 3()UpOB
¢denonoB. CiroxHBIE GUPEI
HEOPTaHUYIECKHX KUCIIOT.
Hutpormuuepun. IIpumenenue
CIIOXHBIX 3(UPOB B MHUILEBOH U
napproMepHOH
MIPOMBIIIIEHHOCTH.

srepuduxanuu. Vimets
MPE/ICTAaBICHUE O
nakToHax.CoIMOCTaBIATh
XMMHUYECKHE CBOMCTBA
(hYHKIIMOHATIBHBIX IIPOU3BOIHBIX
KapOOHOBBIX KHCJIOT ¢ 00JIaCTAMH
pUMEHEHHSI.

JIeNICTBUMI; aHAJIM3UPOBATh
COOCTBEHHYIO padoTy)

JACATCIIBHOCTH

112 | 26 | Ipaxruyeck | CuHTe3 sTHIaleTaTa IIpoBoNTE XMMHUYECKHUIA K.YYI. OneHnBaTh CBOU 3 Hen desp
ast pabota Ne 9KCIIEPUMEHT 10 MOTyYCHUIO CtpouTb peueBble BEICKA3BIBAHUS B Yy)KHe HOCTYIIKH;
6. stunanerara. Habmonats u YCTHOU ¥ TUCEMEHHOM (hopMe; MOTHUBHUPOBATH CBOH
«[Tonyuyenue OIUCHIBATH CAMOCTOSTEIIHHO apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS;
STUJIALeTaTa MPOBOJUMBIC OIIBITHI C IOMOIIBIO 3pEHUS BBIpa)KaTh
» POIHOTO S3bIKa U SI3bIKA XUMHHU. ILYVYA. TOTOBHOCTb B
Co0mroaTh mpaBmiia U IPUEMBI OCYIIECTBISITh aHAIU3 OOBEKTOB C mr000ii cUTyaruu
6e3omacHoi paboOTHI ¢ BBIJICTICHHEM CYIECTBEHHBIX H MOCTYIUTH B
XUMHYECKIMU BEIECTBAMH U HECYIIECTBEHHBIX IPH3HAKOB,; COOTBETCTBHH C
J1a00paTOPHBIM 000PYIOBAHUEM P.YVI. TpaBUIIaMU
yMeHHU€e BBIOHpaTh Hanboiee MOBEJCHUS
3¢ G EeKTUBHBIE CTTOCOOBI PEIICHHS
MOCTaBJICHHBIX 3a/1a4. OCyLIeCTBIATh
CaMo- 1 B3aMMOKOHTPOJIIb IIpoIiecca
BBITIOJTHEHUSI DKCIIEPUMEHTA,
CaMOCTOSITEIEHO OOPMIIATH OTYET
113 | 27 | Muoroo6pa3 | Hempenensabie u apomatudeckue | Ha3wiBaTh HempenenbHEIE, K.YVYI. BBIPAXKAThH [MpesenTamnus 3 Hen deBp
ue KHCIIOTBI: 0COOEHHOCTH UX apoMaruueckue, TukapOoHoBele U | CTPOUTH peueBble BHICKA3bIBAHUS B HOJIOXKHUTENBHOE «KapGoHoBble
KapOOHOBBIX | CTPOCHHUS U CBOWCTB. THAPOKCHKAPOOHOBBIE KHCIIOTHI YCTHOH M MHChbMEHHOH (opme; OTHOILICHUE K KHCIIOTBD»
KHCJIOT [Ipumenenne 6eH30MHON 10 TPUBHAJILHON U apryMeHTHpPOBaTh CBOIO TOUKY npoueccy
KUCIIOTHI. Bricime MEXIyHapOIHOH HOMEHKIIATYpE. | 3pEHHS MO3HAHUS:
HeTpe/ieNbHbIe KapOOHOBEIE OOBSCHATH 3JEKTPOHHOE I.YVYJ. MIPOSIBIIATH
KHUCJIOTHI. J[ByXOCHOBHBIE CTPOSHUE MOJICKYJ H3YUSHHBIX TIOVCK U BBIZIEIEHHE HEOOXOIUMOM BHUMAaHHE,
KapOOHOBBIE KHCIIOTHI: 00IIHe BEIECTB. XapaKTepHU30BaTh nH(}pOpMaIyy; MpuMeHeHNe METOI0B | YAUBIICHHE,
CIoco0BI MOTyYeHNS, BaXXHEHIIINE XUMHUYECKHE MH(OPMAIIMOHHOTO TIOKCKA, B TOM yKeJTaHue OoIbIe
0COOCHHOCTH XUMHYECKUX cBOlfcTBa KapOOHOBBIX KUCIIOT. YHCIIe ¢ TOMOIIBI0 KOMITBIOTEPHBIX y3HaTh
cporict. ll[aBeneBas u JleMOHCTpHpOBaTh MOHUMaHUE CpencTB
MaJIOHOBasi KUCJIOTa KaK 3HAYCHUsI KAPOOHOBBIX KUCIIOT. P.YVYI.
MIPEICTaBUTEINN TUKApOOHOBEIX ComnocTaBIATh XUMHIECKHE IUTAaHUPOBATh PEIICHHE yIeOHOH
kncnoT. CHHTE3HI Ha OCHOBE CBOIfCcTBa HENpeenbHBIX, 3a7a4n: BEICTpaNBaTh
MaJIoHOBOTO 3¢upa. apOMaTHYECKUX, TUKapOOHOBBIX HOCJIEJOBATEILHOCTh HEOOXOJUMBIX
¥ THAPOKCUKAPOOHOBBIX KUCIOT C | OIeparuii (aaropuT™
o0JracTsIMU IIPUMEHEHHS JEeNUCTBUIA; aHATM3UPOBATh
coOCTBEHHYIO paboTy)
114 | 28 | Muoroo6pa3 | AHTUIPHABI U UMHIBI HasbiBath HempeaensHsIe, K.YV IIposiBisiTh B IIpesenTarms 3 Hen Gesp
ue JTUKapOOHOBBIX KHUCIIOT. apoMaTuueckue, 1uKapOoHoBble U | CTPOUTH peueBble BHICKA3bIBAHUS B KOHKPETHBIX «Kapbonossie




KapOOHOBBIX | ApOMaTHYeCKHe TUKapOOHOBBIE THAPOKCUKAPOOHOBBIE KHCIIOTHI YCTHOM M MMChbMEHHOH (opMme; CHUTyalusIx KHCIIOTBDY
KUCTIOT KHCTIOTHI ((ranesas, 10 TPUBHAIBHOHN 1 apryMEHTHPOBATh CBOIO TOUKY J0OpO’KeNIaTeIbHOC
n3odranesas u TepedraneBas MEXTyHapOJHO! HOMEHKIAType. | 3peHHs Tb, OBEpHE,
KHCJIOTHI): IPOMBIIIJICHHBIE OOBSACHATH 3JIEKTPOHHOE ILYVYA. BHUMAHUE, IIOMOLIb
METO/IbI MOJTYYCHUS U CTPOCHUE MOJICKYJT H3YISHHBIX TIOVCK U BBIZIEIEHHE HEOOX0IMMOH
npumeHeHue.Ilonstre o BEIECTB. XapaKTepHU30BaTh nH(pOpMAIMH; TPUMEHEHHE METOI0B
THIPOKCHKAapOOHOBBIX KACIOTaX Ba)KHEHIINE XUMUIECKUE HH(OPMAITOHHOTO MTONCKA, B TOM
U UX TIPEJCTAaBUTENAX MOIOYHOM, | CBOMCTBA KapOOHOBBIX KHCIIOT. YHCIIE C TOMOIIBIO KOMITBIOTEPHBIX
JIUMOHHOM, I0JIOYHOM ¥ BUHHOM JleMOHCTpUpPOBaTh NOHUMAaHKE CPEICTB
KHCIIOTaX. 3Ha4eHHe U 3HAYECHUsI KAPOOHOBBIX KUCIIOT. P.YV/.
IIpuMeHeHne KapOOHOBBIX KUCTIOT | CONOCTaBIISATH XUMHUECKHE IUTAaHUPOBATh PEIICHUE yIeOHOH
CBOIicTBa HEMPEENbHBIX, 3a7a4u: BEICTPANBaTh
apOMaTHYECKUX, TUKApPOOHOBBIX TIOCJIeIOBATEIEHOCTh HEOOX0IUMBIX
Y TUIPOKCUKAPOOHOBBIX KUCIIOT C | OMepamnuii (AIropuTM
o0J1acTsIMU IPUMEHEHHS JIeNICTBUIA; aHAJIM3UPOBATh
COOCTBEHHYIO paboTy)

115 | 29 | Pemtenue BrinonHenue ynpaxxHeHuil 1o Hcnonb3oBaTh anropuTMsl npu K.YYA. IIpumensrs 3 Hen deBp
3a1a4 u Teme «KapOOHOBBIE KHCIIOTEHI», pemrennn 3aga4. CoCTaBIsITh YMeHue 1oroBapuBaThCs U TIpaBHJIa IEJIOBOTO
BBIIIOJJHEHHE | HA COCTABIICHHUEC YPaBHCHUH YpaBHEHUS 110 3aJJaHHBIM CXeMaM | MPUXOIUTH K 00IIEeMy PEIICHHIO B COTPYAHHYECTBA:
YOPaXHEHU | peaklHi, COOTBETCTBYIOIIUX MpeBpalleHui COBMECTHOM J€SITETbHOCTH; CPaBHUBATh pa3HbIE
1 10 Teme 3aJJaHHBIM CXEMaM, COAEpPKaluM ILYV. TOYKH 3pEHUS;
«KapGoHos HEU3BECTHBIC BEIIECTBA. YMeHne npoBOIUTs CPaBHEHHE U CUMTATECS C
bIe Pemmenue 3a1a4, BEIBO KITaCCU(PUKALIUIO 110 3aJaHHBIM MHEHHEM JPYroro
KACIIOTED) MOJIEKYJISIPHON (POpPMYIIBI KPHUTEPHSIM; YJeIoBeKa

KapOOHOBBIX KHCJIOT. P.YYA.

CocraBieHHe CXeM CHHTE3a YMeHHe yuuThIBaTh BBIIEIICHHbBIE

3aJaHHBIX COCIMHEeHUIT YUYHUTENIeM OPUEHTHPBI ACHCTBHS B
HOBOM y4eOHOM MaTepHuale B
COTPYAHHYECTBE C yUHUTEIEM

116 | 30 | O6o6utarony | 3amaHust IO COCTABICHHUIO CucremaTusupoBaTh 1 0600mats | K.YYII. OuenuBarh 4 nen Gpesp
ee YPpaBHEHHI peaknuii ¢ yuacTHeM MOJTyYEHHbIE 3HAHUS O CTPOCHHUH, | YMEHHE CaMOCTOATEIHLHO COOCTBEHHYIO
MOBTOPEHHE | KUCJIOPOJCOAEPKALIUX CBOICTBaX, MOJYYCHUH U OpraHM30BBIBATH y4eOHOE y4eOHYI0
o TeMe OpPTaHWYECKHUX COCUHCHUI; MpUMEHEHHI B3aUMOJICHCTBHUE B IPyIIIIE JIeATEIbHOCTD: CBOH
«Kucmopon- | peaxuuii, MITIOCTPUPYIOMMX KHUCJIOPOJCOIEPKAIINX ILYY. JIOCTH>KEHUS,
COACPXKAIN | reHeTHYECKYIO CBSI3b MEXIY OPTaHNYECKUX COCIMHEHUH. OCYILECTBIIATH aHAIU3 OOBEKTOB C CaMOCTOSITEJIBHOCTh
¢ HUMHU. CocTaBiaTh 0000IIAOIIIHE BBIJICTICHUEM CYIIECCTBEHHBIX U , MHULIATHBY,
OpraHmecK CXEMBI. HECYIIECTBEHHBIX PH3HAKOB; OTBETCTBEHHOCTB,
ue P.YVYI. MPUUYMHBI HEYAAY
COCIUHECHMUS

»

OcymIecTBIATh HTOTOBEIN H
MIOUIAarOBBIi KOHTPOJIb 110
pe3ynbTary;

AZIeKBaTHO BOCHIPMHUMATh OLIEHKY
YUHTENS




117 | 31 | O6o6marom | 3amgaHus MO COCTABICHUIO CucrematusupoBatb 1 0606mate | K.YV, OreHnBaTh
ee YpaBHEHHH peaknuii ¢ yuacTHeM MOJIYy4EHHbIC 3HAaHUA O CTPOCHUH, | YMEHHE CaMOCTOSITENBHO COOCTBEHHYIO
TIOBTOPEHHE | KHUCIOPOACOAEPKAIINX CBOICTBaX, ITOIYIEeHUHN U OpraHu30BBIBaTh y4eOHOE y4eOHyI0
1o Teme OpPraHWYECKHUX COCIUHEHUI; MpUMEHEHUI B3aUMOJICHCTBHUE B IPyIIIIE JEATEIbHOCTb: CBOH
«Kucnopon- | peakumii, mIumoCTpEpPYIOMIEX KHCIIOPOACOAEPKAIIUX ILYVYA. JOCTUXKEHHUS,
COZEpKALIA | TeHETHYECKYIO CBA3b MEXKIY OPraHUYECKHX COCIHHEHHM. OCYIIIECTBIITh aHAIN3 0OBEKTOB C CaMOCTOSTEIEHOCTh
€ HYMH. CocraBisaTh 0600mIatoIIye BBIJIETICHHEM CYIECTBEHHBIX H , THUIMATUBY,
OpraHMIeCK CXEMBIL. HECYNIECTBEHHBIX NPH3HAKOB; OTBETCTBEHHOCTb,
e P.YV]. MPUYUHBI HEYa4
COCIHHCHI OcymiecTBIATh HTOTOBEIN H
» TIOIIArOBbIM KOHTPOJIb IO
pe3ynbTary;
AJleKBaTHO BOCIIPUHUMATH OLICHKY
YUHUTEISt
118 | 32 | Kontpomnbha | KoHTponb 3HaHMI 110 TeMe OcyecTBaTh no3HaBatenbayro | K.YY]I. OuenuBarh KP
s pabora Ne | «Kucnopoacoaepskamiye pedaexcuio B OTHOIICHUHN CTPOUTH PeUEBbIC BEICKA3BIBAHUS B COOCTBEHHYIO
3 o Teme OpPraHUYECKHE COEIUHECHUS COOCTBEHHBIX TOCTIDKCHHUH B MMICBMEHHOH (opme; yueOHyI0
«Kucnopon- nporecce pemeHus y4eOHbIX 1 apryMEHTUPOBATH CBOIO TOUKY JCATCIbHOCTD. CBOU
CoZCpKaIu IO3HABATENBHBIX 3a1a4 3peHusA JIOCTHKEHUS,
© ILYVY]. CaMOCTOATENBHOCTh
OpraHN4eCK YMmenue peoOpa3oBIBATh | , HHUI[HATHBY,
ue MHOOPMAIMI0 M3 OJHOTO BHAA B | OTBETCTBEHHOCTD,
COC/TMHEHHA IPYTOii. NpUYMHBI HEYIaY
» P.YVYI.
KOHTPOJIb B (hopMe crandeHus
criocoba AeicTBHS U ero pe3ynpTara
C 3aaHHBIM 3TaJOHOM C
LeTIbI0 OOHAPY)KEHUS OTKJIOHEHHH U
OTJIMYMIA OT 3TaJIOHA
119 | 33 | Ananms Pa36op u nmpopaboTka ommbox u OcymiectBists mo3HaBatenpuyio | K.YV, OuenuBarhb
OIINOOK 1 HETOYHOCTEH, CICIaHHBIX IIPU pedIekcrio B OTHOIICHUH CTPOUTH PEeUEBbIC BbICKA3bIBAHUS B COOCTBEHHYIO
KOppeKLus BBINOJHEHUU KOHTPOIBHOM COOCTBEHHBIX JOCTIDKEHUH B MMICEMEHHOH (opme; y4eOHyT0
3HaHUH 110 paboTsl npolecce pelieHs y4eOHbIX U apTyMEHTHPOBAThH CBOIO TOUYKY JEATEILHOCTh. CBOU
TeMC MO3HABaTEIbHBIX 3a/1a4 3peHus TOCTHIKECHUS,
«Kucmopoze ILYVY. CaMOCTOSITETEHOCTh
OZepKalne YMmenue npeoOpa3oBLIBaTh | , HHUIMATHBY,
OpTaHHYEeCcK MHGOPMALMIO W3 OJHOTO BHAA B | OTBETCTBEHHOCTE,
ue JpyToii. MPUUYMHBI HEYAAY
COECIUHEHU S P.VV]I.

»

KOHTPOJIb B (hOpME CIMICHHS
crioco0a AEHCTBUA U €ro pe3ysbTaTa
C 3a/laHHBIM 3TAJIOHOM C

LeNbI0 0OHAPYKEHUS OTKIOHCHHH U
OTIIMYHI OT dTaNOHA

A30T- U cepocojep:xalune coeauHeHus 15 4




120 Hutpocoenu | Hurpocoenunenus. HaspiBaTh HUTpOCOEUHEHUS 110 K.YYA. BBIpaKaTh IIpesenTanus
HEHUS DIEKTPOHHOE CTPOCHUE TPUBUAILHON U MEXKAYHAPOAHOU CTpouTs peueBble BHICKa3bIBAaHUS B MIOJIOXKUTEIILHOE «Hutpocoenu
HuUTporpymmsl. [Tomydenne HoMeHKnaType. OOBsICHATD YCTHOH U TUCbMEHHOU (opme; OTHOIIIEHUE K HEHUS»
HHUTPOCOEIMHEHHH. 3NEKTPOHHOE CTPOEHHE MOJIEKYTT apryMeHTHPOBATh CBOIO TOUKY porueccy
Boccranosnenue H3y4YCHHBIX BEILECTB. 3pEHUs. MO3HAHUSL:
HHATPOAPEHOB B aMUHEI. XapakTepu3oBaTh BaxKHENIINE ILYY. MPOSABIIATE
Apomartuueckue XMMHYECKHE CBOUCTBA MIOWCK ¥ BBIICNICHNE HEOOXOIMMON BHUMaHHUE,
HUTPOCOEUHEHHUS. HUTPOCOEUHECHHUH. nH(OopMaIyy; IpUMEHEeHHEe METOIOB | y/HBJICHHE,
AKIenTopHble CBOHCTBA JleMOHCTpUpOBaTh TOHUMaHHE UH(OPMAIIMOHHOTO MOUCKA, B TOM AKeJnaHue OoIbIe
HUTPOTPYIIIBL. 3HAYCHUS 4yCle ¢ MOMOILBI0 KOMIIBIOTEPHBIX y3HaTh
ANBJONBHO-KPOTOHOBAs HUTpocoeanHeHn . ConoCTaBIATh CpencTB
KOHJIEHCaIus XUMHUYECKHE CBOWCTBA P.YV.
HUTPOCOETUHEHUH. HUTPOCOCANHEHUH ¢ 00JIACTIMHU IUIaHUPOBATh PEIICHUE yUeOHOU
B3priBuatkle BemecTBa IpUMEHEHHs. XapaKTepu30BaTh 3a1a4u: BBICTPANBATh
AKIENTOPHbIE CBOWCTBA HUTPOTPYIIIBI | ITOCIEA0BAaTEIbHOCTE HEOOXOANMBIX
orepanuii (anropuT™
JIeHCTBUIA; aHAIM3UPOBATh
coOCTBEHHYIO paboTy)

121 AMUHBI Awmmnnbl. Kiaccudukanus mo Ha3piBaTh aMUHBI IO TPUBHAIBHON U K.YY]. [IposBiaTh B IIpe3enTanus
TUILY YIIIEBOAOPOIHOIO MEXAYHApPOJIHOM HOMEHKIIAType. ‘YMeHue 10oroBapuBaThCs U KOHKPETHBIX «AMHUHBD)
paauKana u 9ucIy OOBACHATH INEKTPOHHOE CTPOCHUE MPUXOINUTH K 00IIEMY PEIICHHIO B CHTyaIusIx
aMHHOTPYIII B MOJIEKYJIE, MOJIEKYJI U3yYECHHBIX BEILECTB. COBMECTHOM J1eATEIbHOCTH; I0OpOKeNnaTeNnsHOC
HOMEHKJIaTypa, H30MepHUs XapaKkTepu30BaTh BaKHEHIINE ILYVY . Tb, IOBEPHE,
amuHOB. [lepBuuHbIe, (u3MYecKre 1 XMMUYECKHe CBOUCTBA | YMEHHE IPOBOANTH CPABHEHUE U BHUMaHUe, IIOMOILIb
BTOPUYHBIC U TPETUYHBIE aAMMHOB. KJIIaCCU(HKALIHIO 110 33aHHBIM
aMUHBIL. DIIEKTPOHHOE H KPHUTEPHSIM;

IIPOCTPAHCTBEHHOE CTPOCHUE P.YY..

TIpeIeNIbHBIX aMUHOB. ‘YMeHHe yIUTHIBaTh BBIICICHHBIE

®dusnueckue cBoiicTea y4UTEJIeM OPHEHTHPHI AeiiCTBUS B

aMWHOB. HOBOM y4eOHOM MaTepHaie B

COTPYAHHYECTBE C yIUTEIEM
122 Xumuyeckn | AMHUHBI KaK OpTraHUYECKHE [IporHo3upoBats BO3MOXKHOCTh K.YVY]. OueHnBaTh CBOU U IIpesenTanus

€ CBOICTBAa M | OCHOBAHUS: PEAKLIUU C MPOTEKAHHS XUMUUECKHX peaknuii Ha | CTpoHTh pedeBble BHICKAa3bIBAHUS B qy’>KHe TIOCTYIIKH; «AMWHBDY
HOJTyYeHHe BOJIOH, kKucinoTamu. Con OCHOBE 3HAHUH 00 EKTPOHHOM YCTHO# ¥ MUCBbMEHHOHU (opme; MOTHBUPOBATh CBOH
aMHHOB aJKWIaMMOHHUs. Peakuus CTPOEHHMH BElIECTB. XapaKkTepU30BaTh JeHcTBYS;

TOPEHHS] AMHHOB.
ANKUIMPOBaHUE U
AIMIIMPOBAaHNE AMUHOB.
Peaxnun aMuHOB ©
a30TUCTOM KUCIIOTOM.
[Tonsatue o YETBEPTUYHBIX
aMMOHHEBBIX OCHOBAHHSX.
Hutpozamunsl. Metonbl
UAEHTU(QUKALUT TEPBUIHBIX,
BTOPUYHBIX U TPETHUHBIX
aMuHOB. [TomyueHne aMuHOB

METO/IbI MOTyYESHHUsS aMUHOB.
OOBSCHATH MPOTEKAHUE XUMUIECKHX
peaxuuii MeX1y OpraHu4ecKuMH
BEIIECTBAMH, HCIIONIB3Ys 3HAHUS 00
nx Mexann3max.lmers
Ipe/ACTaBICHUE O METOAAX
UIeHTH()UKAIUY U pa3eTeHus
aMUHOB. XapaKTepu30BaTh
MOTPEeOUTENILCKIE CBOHCTBA
u3ydeHHbIX BemecTs. Habmonats u
OTUCHIBATh I€MOHCTPHPYEMBIE

apryMEHTHPOBATh CBOIO TOUKY
3peHuUst

ILYVY .

IIOUCK U BBLAEJIEHHE HEOOX0AUMOH
nH(opMaImy; MpuMeHEeHHe METOI0B
MH()OPMAIIMOHHOTO TONCKA, B TOM
YHClIe C TOMOIIBIO KOMITBIOTEPHBIX
CpencTB

P.YV].

TUIAaHUPOBATh PelIeHHe yueOHOM
3a/1auu: BBICTPANBATh
MOCIIEIOBATENILHOCTh HEOOXOIMMBIX

BBIPAXKATh
TOTOBHOCThL B
mo00it cuTyanun
MOCTYITUTh B
COOTBETCTBHH C
npaBHIaMA
[OBEICHUS




ANKWINPOBAaHUEM aMMHaKa U
BOCCTaHOBJICHHEM
HUTPOIPOU3BOIHBIX
YTJIEBOIOPOOB, U3 CIIUPTOB.
[IpumeHeHNEe aMUHOB B

OIIBITHI

onepauuii (aIropuT™
JIEHCTBHIA; aHAIU3UPOBATD
coOCTBEHHYIO paboTy)

(apmaneBTHYECKOI
MIPOMBIIIICHHOCTH.
123 Apomarnuec | ApoMaTHIeCKHE AMHHBI. OOBACHATH INEKTPOHHOE CTPOCHUE K.YYA. BBIpa)KaTh IIpesenTanus
KHE aMUHBL. | AHHJINH Kak IIPeACTaBUTENb MOJIEKYJT apOMaTHIECKUX aMHHOB. OCYIIECTBIAITH AEIOBYIO MIOJIOKUTEITLHOE «Apomaruuec
apOMaTHYECKUX AMHHOB. KOMMYHHMKAIIHIO KaK CO OTHOIIIEHUE K KHE aMHUHBD)
CrpoeHne aHUIMHA. CBEPCTHUKAMU nporueccy
B3aumnoe BaMsAHUE rpynn ILYY . [IO3HAHMS:
aTOMOB B MOJIEKYJIE aHWIIMHA. HCKAaTh U HAXOAUTH 000OIIEHHBIE MPOSIBIATH
Brmsaue 3amectuTeneii B crocoOBl penreHus 3a1a4, B TOM BHHMaHHeE,
apoOMaTHUYECKOM sIIpe Ha YHCIIE, OCYIECTBIISATE Pa3BEPHYTHII yIUBIECHUE,
KHCJIOTHBIC U OCHOBHBIE HH(OPMAIIMOHHBIH TOMCK XKeJlaHue OoJIbIe
CBOICTBA apUIIaMHHOB. P.YVYI. Y3HaTh
IMpuanas! ocnabneHust BBIOMPATh IyTh JJOCTHXKEHNUS LEIH,
OCHOBHBIX CBOMCTB aHHJIMHA IUTAaHUPOBATh PEIICHUE
B CPaBHEHUH C aMUHAMH MOCTaBJICHHBIX 3a]a4, ONTHMH3UPYS
MIPeIeNIbHOTO Psifia. MaTepHalbHBIe U HeMaTepUaIbHbIE
3aTpatsl
124 Xumuyeckn | XHUMHUYECKHE CBOWCTBA XapakTepu3oBaTh BaKHEHIINE K.YVY]. [IposBnsTs B IIpesenTanus
€ CBOMCTBAa M | @HUJIMHA: OCHOBHbIE XUMHYECKHE CBOMCTBa YMeHue 0oroBapuBaThCs U KOHKPETHBIX «Apomaruuec
HOJIy4eHHe CBO¥CTBa (B3aUMO/ICHCTBHE apOMaTHYECKUX aMHHOB. HNPUXOANTH K 00IIEMy pEeIIeHHIO B CHUTYyalHUsIX KHE aMUHBD»
apoMaruyec | c KHCIOTaMHM); PeaKInuu [Tporuo3upoBaTh BO3MOXKHOCTD COBMECTHOH JIeATEIBHOCTH; 00poKenaTensHOC
KUX aMUHOB. | 3aMelleHUs MpOTeKaHUsl XUMHUUueckux peakuuit Ha | ILYVY]I. Tb, IOBEPHE,
B apOMATHYECKOE PO OCHOBE 3HAHUH 00 MEKTPOHHOM ‘YMeHHe MpoBOIUTH CPAaBHEHHE U BHIMAaHUE, TIOMOIIIb
(ramoreHrpoBaHue cTpoenun BemecTB. OOBICHAT KIIACCU(PHKAIUIO 110 3aJaHHBIM
(B3ammoJieHicTBHE C OPOMHOM | TPOTEKaHWE XUMHUYECKHX PEeaKIHit KPHUTEPHSIM;
BOJIOi), HUTPOBaHHE MEKAY OpraHn4ecKuMu Bemecrtsamu, | P.YVY]L.
(B3amMo e iCTBHE C a30THOM WCTIONIB3YS 3HAHHSA 00 UX YMeHHe yYUTHIBATh BBIIECICHHbIC
KHCIIOTOI1), CynbdupoBanue); | MexaHmsMax. peHntudumposars YUYHUTENIeM OPUEHTHPHI IeHCTBHS B
OKHCJICHUC, AJIKHUIIU apoMaTU4Y€CKHUE aMUHBI C TIOMOLIBIO HOBOM yq66HOM MaTcpualic B
pOBaHHUE U AIMINPOBAHKE [0 | KA9eCTBEHHBIX PEaKIIUH. COTPYAHUYECTBE C yIUTEIEM
aToMy a30Ta). 3aIuTa ConocCTaBIATh, XUMUYECKUE CBOWCTBA
aMHUHOTPYIIITBI ITPH PEAKIHN apOMaTHYECKNX aMHHOB C 00JIaCTSIMU
HUTPOBaHUA aHUJIMHA. l'[pI/IMeHeHI/IﬂXapaKTepl/I:SOBaTB
[Monyuenne anumHa HOTpeOUTeNIbCKIE CBOMCTBA
(peakuus 3uHUHA). AHUITUH U3yUYEHHBIX BELIECTB.
KaK CHIPbE JUIS IPOM3BOJICTBA | XapaKTepH30BaTh METOIBI TOTyICHUS
AHUIIMHOBBIX Kpacheneﬁ. apoMaTUYCCKHUX aMHUHOB.
CuHTE3BI Ha OCHOBE HccnenoBars cBOiicTBA H3y4aeMbIX
aHWIIMHA. BemecTs. Habmonarh u onuceiBath
JEMOHCTPUPYEMBIE OTBITHI
125 Juazocoenn | AueTaHWIUA. XapakTepr3oBaTh BaKHeHIINE K.YVY/. OreHuBaThL CBOH U




HEHUS JluazocoenuHeHus. XUMUYECKUE CBOUCTBA. OCYILECTBIIATH JEJIOBYIO Yy>KHE MTOCTYIIKU;
JlnazotupoBanue nepBUYHBIX | [IporHO3MpoBaTh BO3MOKHOCTH KOMMYHHKAIIHIO KaK CO MOTHBUPOBATh CBOH
apwIaMHHOB. Peaknmn NPOTEKAHMS XUMUUCCKAX PEaKIi Ha | CBEPCTHHKAMH TIeUCTBUS,
JIUa30COEIUHEHUH ¢ OCHOBE 3HaHUH 00 EKTPOHHOM ILYVY]. BBIpaKaTh
BBIZIEJICHHEM a30Ta. YCIOBUS | CTpoeHHH BemecTB. OOBICHATH HCKaTh U HAXOANUTH 000OIICHHBIE TOTOBHOCTb B
a30COYETaHNs, a30- U MPOTEKAHNE XMMUUECKUX PEaKIHH CIOCOO0BI pelIeH s 3a1a4, B TOM 000 CUTyalnuu
JI1a30COCTABIIAIOIIHE. MEXIY OpraHU4eCKUMHU BEIIECTBAMM, | YHUCIE, OCYLIECTBIIATh Pa3BEPHYTHII MOCTYIIUTh B
A30KpacHTeNH, 3aBUCUMOCTh | HCIIOJB3Ys 3HAHUS 00 UX UH(OPMAIMOHHBIH OHCK COOTBETCTBUH C
ux cTpoenus ot pH cpensl MEXaHU3Max. P.YVYA. NIpaBUIaMHu
WnnukaTopsl. BBIOMPATh MyTh JOCTHXKEHUS LEIH, TIOBEJICHUS
IUTAaHUPOBATh PEIICHUE
MOCTABJICHHBIX 3aa4, ONTUMH3UPYS
MaTepHaibHble U HeMaTepHaIbHbIE
3aTparhl
126 Pemenue Pemenue 3anaq u Hcnonp3o0BaTh alropuT™Msl Ipu K.YY]. IIpumenars CP
3a1a4 u BBIMOJTHEHUE YIPaKHEHUH 110 | PEIICHHUH 3a1ad ‘YMeHHe 10roBapuBaThCs U MpaBHIIA JIETOBOTO
BBIIIOJHEHHE | TeMe «AMHHBD» HNPUXOINTH K 00IIEMy PEeIICHHIO B COTpYIHHYECTBA!
yIpakKHEH! COBMECTHOH JIeSTEIBHOCTH; CPaBHUBATh pa3HbIC
1 1o Teme ILYVYI. TOYKH 3PCHH,
«AMHHBD» ‘YMeHue npoBOAUTH CPaBHEHUE U CUHTATBCSA C
KITaCCU(HKAIIHIO 110 33AaHHBIM MHEHHEM APYTOTro
KPHUTEPHSIM; JeIoBeKa
P.YV/I.
YMeHue yuuThIBaTh BbIIEICHHbBIE
YUUTEJIEM OPHEHTHUPHI 1eiicTBUS B
HOBOM y4eOHOM MaTepHase B
COTPYAHUYECTBE C yIUTEIEM
127 Cepoopranu | CepoopraHudeckue HasbiBath cepoopranuyeckue K.YVY]. BBIpaXathb IIpesenTanus
yecKkue coequHeHus. [Ipencrasnenue | coequMHEHHs IO TPUBHAIBHON U dopmupoBaHe yMeHHs paboTaTh B MIOJIOXKUTEIIBHOE «Cepoopranu
COCIMHEHUS | O CepOOPTraHUYECKUX MEXIyHapOJIHON HOMEHKIAType. napax, OTBe4aTh Ha BOMPOCHI OTHOILEHUE K Yyeckue
coenuHeHnsAX. OcobenHocTn | OOBACHATH AMEKTPOHHOE CTPOCHUE YUIHTEIs, yMEHHE HCIONIB30BaTh mporeccy COCTMHEHHUS
HX CTPOEHHS U CBOMCTB. MOJIEKYJI U3yUEHHBIX BEILECTB. XUMHUYECKHUH S3bIK MIO3HAHUSL:
3HaueHHe CepOOpraHUYecKUX | XapaKTepu30BaTh BaKHEUIIIHE ILYYO. MPOSIBIISTH
COEIMHEHUH XMMHYECKHE CBOHCTBA dopmupoBaHHe yMEHHs HAOMIOaTh, | BHUMaHUE,
CECPOOPraHNvYCCKUX COG}IMHBHHﬁ. J€JaTh BBIBO/IbI ITPH MPOBECACHUU YAUBJICHUE,

OOBSACHATH IPOTEKAHUE XUMHUIECKUX
peakuuii MeXXIy OpraHHIeCKUMHI
BEIICCTBAMH, l/ICI'IO.]'Il:3yS[ 3HaHUA 06
UX MeXaHu3Max. JleMOHCTpupoBaTh
MMOHUMAaHUE 3HAYCHHS
CEPOOPraHUYECKUX COETMHEHUM.
ConoCTaBIATh XUMUYECKUE CBOWCTBA
CepOOPraHNYECKUX COCTUHEHHUN C
001acTSIMU IPUMCHCHUSL.
XapakTepu3oBaTh NOTPEOUTETbCKIE
CBOWCTBA U3yUCHHBIX BEILECTB

OIIBITOB, yMEHUSI pPabOTaTh C KHUTOI
P.YYI.

CaMOCTOSITEJIFHO ONIPEAENATH IIeNH,
3aJaBaTh apaMeTpbl U KPUTEPUH, IO
KOTOPBIM MO>KHO OTIPEIENUTD, UTO
11eJb JOCTUTHYTA.

JKellaHue 00JIbIle
Y3HATDH




128 | 9 | lerepoumukn | I'etepoumkisl. A3oT-, OOBSCHATH HIEKTPOHHOE CTPOCHHUE K.YV, IIposiBIsITH B IpesenTanus
HYECKHE KHCIIOPOJI- MOJIEKY]T H3y4YEHHBIX BEIIECTB. OCYIIECTBIIATH ACIOBYIO KOHKPETHBIX «["eTeponnkin
COCIMHEHHUS | cepocojiepKaline XapaxTepu3oBaTh BaXXHEHIIHE KOMMYHHKAIIHIO KaK CO CHTYaIusIxX HYECKHe

reteporukisl. OypaH, XUMHUYECKHE CBOMCTBA CBEPCTHUKAMU J0OpOKeNaTebHOC | COSAUHEHHS)
MUPPOIT, THO(PEH U UMHUIA30JT | TETEPOIUKINUCCKHX COCTHHCHHIMA. ILYVYI. Tb, IOBEPHE,

Kak NpeaCTaBUTENN OOBACHATH IPOTEKaHHE XUMUUECKAX | MCKAaTh M HAXOJUTh 0000IIEHHEIE BHHMaHHe, IIOMOIIb
MSATUYICHHBIXTETEPOIMKIIOB. | PEaKnuil MeXIy OpraHHIeCKIMU CIOCOO0BI pelIeHus 3a1a4, B TOM

[Tpupona apoMaTHIHOCTH BEI[ECTBAMH, HCIIOJIB3Ys 3HAHUS 00 qHCITe, OCYIIECTBISTh Pa3BepHYTHIN
MSATUYIEHHBIXTETEPOIMKIOB. | MX MexaHu3Mmax.[Iporuosuposars UH(OPMAIIMOHHBIH OHCK

DIEKTPOHHOE CTPOCHUE BO3MOKHOCTb IIPOTEKAHUS P.YVYA.

MOJIEKYJIbI TUPPOIIa, XUMHUYECKHX peaKkluil Ha OCHOBE BBIOHPATH ITyTh JJOCTH)KEHHUS LEITH,

apoMaTHUYECKUH XapakTep 3HAHUH 00 MEKTPOHHOM CTPOCHHUHI IUTAaHUPOBATh PEIICHUE

MoJiekynbl. Kucnorssie BEILECTB. XapaKTepU30BaTh MOCTaBJICHHBIX 3a]a4, ONTHMH3UPYS

cBoiicTBa nuppona. Peakuuu MOTPEOHUTEIILCKIE CBOHCTBA MaTepualbHble U HEMaTepUaIbHbIE

THIPHPOBAHUS N3YYCHHBIX BEIECTB. 3aTparhl

rerepouukioB. [loustue o XapakTepu3oBaTh OMOJIOTUIECKYIO

NIPUPOJHBIXITOpHpHUHAX — POJIb U3YyUYCHHBIX BEILECTB

xnopodwte u reme. Odume

MIPE/ICTaBICHUS 00 HX POJIH B

JKUBOM MIpHpoIe.

129 | 10 | Tereporukn | I'eteponmkisl. A3oT-, OOBACHATH INEKTPOHHOE CTPOCHUE K.YVYA. BBIpa)KaTh IIpesenTanus
HYecKue KHCIIOPOJI- U MOJIEKYJI U3yYECHHBIX BEILECTB. OCYIIECTBIAITH ACIOBYIO MOJIOKUTENBHOE «[erepounkn
COEIMHEHUA | cepocojepiKaline XapakTepu3oBaTh BaxKHeHIIEe KOMMYHHKAIIHIO KaK CO OTHOIIIEHHUE K UYECKHE

rereporkisl. Pypam, XHMHYECKHE CBOICTBA CBEPCTHHKAMU mporeccy COCTMHEHHUS
MUPPOI, THOPEH ¥ UMUIA30]T | TETePOIUKINIECKUX COCIMHEHUH. ILYY . MIO3HAHMS:

KaK IpeACTaBUTENIN OOBSACHATH MPOTEKAHHE XUMUUECKUX | MCKAaTh U HAXOJUTh 0000IICHHbIE MPOSIBIIATH
MSTHYICHHBIXTETEPOLMKIIOB. | PEaKUnil MeXy OpraHHYeCKIMHU CIIOCOOBI penieHus 3a/1a4, B TOM BHUMaHHUE,
[Mpupona apoMaTHIHOCTH BEIECTBAMH, HCIIONB3YS 3HAHUS 00 9HCIIe, OCYIIECTBIISAT Pa3BEePHYTHIN yIUBIECHUE,
MSTUYICHHBIXTETEPOIMKIOB. | WX MexaHu3Mmax.[Iporano3uposarhb WH(OPMAIIMOHHBIH TTOKCK XKeJnaHue OoJibIe
DIIEKTPOHHOE CTPOCHUE BO3MO’KHOCTb IPOTEKaHUs P.YV/. Y3HaTh
MOJIEKYJIbI TUPpOJIa, XMMHUYECKHX peakuuii Ha OCHOBE BBIOMPATh MYTh JOCTH)XEHUS LIEIH,

apoMaTHUYECKU XapakTep 3HAHMI 00 IEKTPOHHOM CTPOSHHUHI TUTAaHUPOBATh PEIICHUE

MoJIeKyJibl. KucnoTHble BEI[ECTB. XapaKTepU30BaTh MIOCTaBJICHHBIX 33134, ONTUMHU3UPYS

cBoiicTBa nupposna. Peakuu | moTpeOuTeNbCKHe CBOMCTBA MaTepHalbHbIe 1 HeMaTepHaIbHBIE

ruaApUupoOBaHuA U3YyYCHHBIX BEIICCTB. 3aTparhbl

reTeporukiIoB. [TorsTue o XapaxkTepn3oBaTh OHOJIOTHIECKYIO

TPUPOAHBIXITOPHUPUHAX — pOJIb U3yYEHHBIX BEILIECTB

xnopodumre u reme. Obmue

HpeCTaBIeHUs: 00 UX POJH B

>KUBOM TIPUPOJE.

130 | 11 | Ulectnunen | IMupuoms kak npeactaButens | OOBACHATH HNIEKTPOHHOE CTPOCHUE K.YVYI. [IposBiaTs B IIpesenTanus
HbBIE MIECTUWICHHBIXTETEPOIUKIO | MOJIEKYJ H3yYEHHBIX BEIIECTB. dopmupoBanue yMeHHs paboTaTth B KOHKPETHBIX «["eTeponnki
TETEPOIHKI | B. DNEKTPOHHOE CTPOCHHE XapaxTepu3oBaTh BaXXKHEHIIHNE napax, OTBe4aTh Ha BOIPOCHI CHUTYaIHsIX HYECKHe
Bl MOJIEKYJIbl MUPUANHA, XUMHUYECKHE CBOMCTBAX YUHTENS, yMEHHE HCIONIB30BaTh J0OpOXKENaTebHOC | COSAMHEHHS

apoOMaTHYECKUI XapakTep FETEPOLUKINYECKUX COEIUHEHUH. XUMHUYECKHUH A3BIK Tb, JOBEPHUE,

MoJieKyibl. OCHOBHbIE

OOBACHATH MPOTEKAHNUE XUMUYECKUX

LYY,

BHHMAHUEC, TIOMOIIb




CBOMCTBA MUPUIMHA.
Pasnuune B nposiBneHuu
OCHOBHBIX CBOHMCTB UppoJIa
U nupuauHa. Peakimm
MIUPHUINHA: dIeKTpodriIbHOE
3aMelleHne, THAPUPOBAHHE,
3aMelIeHne aTOMOB
BOJIOPOJIA B O-TIOJIOKEHUHU Ha
ruapokcorpymry. [TukomHeD
u ux okucnenue. Keto-
€HOJIbHAS TAyTOMEpUSIO-
THIPOKCUITHPHIMHA.
Tayromepus f-
THAPOKCHUITHPHINHA U
ypanuna. [IpexcrasineHue 06
HUMHAA30]Ie, TUMEPUIUHE,
MIUPUMUIHHE, HHIOJIE,
HUKOTHHE, aTPOIIHHE,
ckatoie, pypdypoie,
THCTUANHE, THCTAMUHE,
ITypuHe, TypPUHOBBIX U
TTUPHMHIIHHOBBIX
OCHOBaHUSIX

peakuuii Mexay OpraHu4eCKUMHU
BEILIECTBAMH, HCIIONIB3Ys 3HAaHUS 00
ux MexanusMax. [Iporuosuposatb
BO3MOXHOCTb IIPOTEKAHUS
XUMUYECKUX peaKkIuil Ha OCHOBE
3HAHUH 00 MEKTPOHHOM CTPOSHUH
BemecTBOOBSCHATD BIHMSIHIE
U3YYEHHBIX BELIECTB U MO aHAJIOTHH C
HUMHU HEU3YUYCHHBIX NIpeCTaBUTEICH
TOMOJIOTHYECKHX PSAJOB Ha KUBBIE
OpraHu3Mbl. XapakTepu30BaTh
OGHOTIOTHYECKYIO POJIb U3YIEeHHBIX
BEILECTB.

DopmupoBaHie YMEHHs HaOII0JaTh,
JIeTIaTh BBIBOJBI IIPH IIPOBEACHUI
OIIBITOB, YMEHUSI PabOTaTh C KHUTOI
P.YV/I.

CaMOCTOSITENBHO ONPEEIATh eI,
3a71aBaTh apaMeTpsl U KPUTEPHUH, 110
KOTOPBIM MOXHO OIIPEJECIUTh, YTO
LETb JOCTUTHYTA.

131

12

IlecTrunen
HBIE
reTepOLUKIT
BI

[MupuauH Kak npeacTaBuTeNb
MIECTUYICHHBIXT€TEPOINKIIO
B. DIIEKTPOHHOE CTPOCHUE
MOJIEKYJIbl TUPUANHA,
apoMaTHYECKUH XapakTep
MoJieKyibl. OCHOBHEIE
CBOMCTBA MUPUIMHA.
Paznuune B nposiBineHuu
OCHOBHBIX CBOMCTB MUppPOIa
U upuuHa. Peakmm
MIUPHUNHA: SIeKTpodrIbHOE
3aMellleHHe, THIPUPOBaHuE,
3aMelIeHne aTOMOB
BOJIOPOJia B O-TIOJI0KEHUH HA
ruapokcorpymry. [TukomHer
U ux okucienue. Kero-
€HOJIbHAs TaAyTOMEpUsIO-
THIPOKCHUITHPH/IMHA.
Tayromepus f3-
THIPOKCUITIPHUINHA U
ypauuna. [IpencraBienue 06
HUMHA30JIe, TUIEPUIIHE,
MIUPUMUJIMHE, HHAOIIE,

OOBACHATH 3JICKTPOHHOE CTPOCHHE
MOJIEKYJI H3Y4CHHBIX BEIIECTB.
XapakTepr3oBaTh BaxKHeHIINe
XUMHYECKHE CBOMCTBAX
TETEPOLUKINYECKIX COCTHHEHHN.
OOBSCHATH IPOTEKAHNE XUMHUIECKUX
peakuuii MeXXIy OpraHHIeCKUMH
BEIIECTBAMHU, UCIIONB3Ys 3HAHUSA 00
uX MexaHu3Max. [Iporao3upoBath
BO3MOYKHOCTB IPOTEKAHUS
XIUMHYECKUX PeaKIuii Ha OCHOBE
3HAHUH 00 IEKTPOHHOM CTPOCHUHU
BemecTBOOBACHATE BIUSHUE
I/I3y‘[eHHle BCIICCTB U I10 aHAJIOTUU C
HUMH HEU3YUCHHBIX MPECTaBUTEICH
T'OMOJIOTHYCCKHUX pﬂ}lOB Ha )XUBBIC
OpraHu3Mbl. XapaKkTepr30BaTh
OHMOJIOTHYECKYIO POITb U3YUSHHBIX
BEIIIECTB.

K.YYI.

dopmupoBaHre yMEHUs padoTaTh B
rapax, OTBe4aTh Ha BOIPOCHI
YUUTEINSI, yMEHUE UCII0JIb30BaTh
XUMHUYECKUH SI3bIK

ILYVY .

dopmupoBaHre yMEeHHUsT HAOII0AATh,
JIeNaTh BBIBOJIBI TIPH TTPOBEICHUN
OTIBITOB, yMEHHS PabOTAaTh C KHUTOH
P.YVI.

CaMOCTOSITEIILHO OTIPEACISITh LENH,
3a/1aBaTh MapameTpbl U KPUTEPUH, 110
KOTOPBIM MOHO OTIPENIEITUTD, YTO
11eJb JOCTUTHYTA.

O1ieHuBaThL CBOU U
qy)KHE TIOCTYIIKH;
MOTHBHPOBATh CBOH
JIENCTBHS;
BBIPAXKATh
TOTOBHOCTH B
mo00it cutTyanun
MOCTYITUTh B
COOTBETCTBHH C
MpaBHIAMH
MOBEICHUS

IIpesenTanus
«I"erepounkn
HYECKUE

COEIUHEHHS




HHUKOTHHE, aTPOIHHE,
ckatoie, pypdypore,
THCTH/INHE, THCTAMUHE,
[ypHHE, TyPUHOBBIX U

TTUPUMHITHHOBBIX
OCHOBAaHUSX
132 | 13 | Pewenue Beinonnenue ynpaxHeHui Hcnonb3o0BaTh alropuT™sl Ipu K.YVYI. [Ipumenars
3a1a4 u o TeMe «A30T- U pewernu 3anad. COCTaBIATh ‘YMeHue 10roBapuBaThCs U MIpaBUIIa J1EJIOBOTO
BBITNIOJTHEHHUE | cepocojeprKanine YpaBHEHHS 110 3aJIaHHBIM CXeMaM HNPUXOINTH K 00IIEMy pelIeHHIO B COTPYIAHUYECTBA:
YOPa)XHCHU | opraHHdYecKHe BENIeCTBay, Ha | NpeBpameHuil. [IpoBoanTs pacdeTst COBMECTHOH JIeITeIILHOCTH; CPaBHUBATH pa3HbIE
it mo Teme COCTaBJICHUE YPaBHEHUI [0 XUMUYECKUM (POpMyiaM BEIECTB ILYY. TOYKH 3PEHHS,
«Asor- 1 peakIyii, COOTBETCTBYIOIINX | W YPaBHEHUSIM XHUMHUYECKHX PEaKIUil | YMeHue IMPOBOAUTH CPAaBHEHUE U CUUTATHCS C
CCPOCOZCPAK | 33maHHBIM CXEMaM, KJIACCU(PHUKAIUIO 110 3aJaHHBIM MHEHHUEM JPYroro
amue COZICpIKaLUM HEH3BECTHBIC KPUTEPHSIM; YeII0BeKa
OPrafu4ecK | peecrsa. Peenne 3anay P.YY].
ue YMeHHe yUUTHIBaTh BBIICICHHBIE
BeIICCTEa» yUHTENIeM OPUEHTHPE AeiCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHUYECTBE C yUUTEIEM
133 | 14 | O6oOwmwaron; | 3agaHus MO COCTABICHHUIO CucreMaTu3upoBath U 0000111aTh K.YVY]I. OreHuBaTh
ee YpaBHEHHUI! peakuuii ¢ MOTy4YeHHbIE 3HAHHSA O CTPOCHHM, YMeHHe CaMOCTOSITENIHO COOCTBEHHYIO
TIOBTOPEHUE | ydacTHEM a30T- U CBOWCTBAX, OJTYYCHUN 1 OpraHM30BBIBaTh y4eOHOE y4eOHYIO
o TeMe cepocoiepKaLIUX MPUMEHEHUH a30T- U B3aHMOJICHCTBHUE B rPyIIe JIeSITeNIbHOCTD: CBOH
«As30T- U OpPTaHUYECKHUX COCIMHEHHN; CepoCoIepKALINX OPraHUIECKIX ILYVY . JIOCTHIKEHHUS,
CCPOCONCPXK | peakuui, WIUTIOCTPUPYIOMUX | coenuHeHn. COCTaBIATh OCYIIECTBIITh aHAJIN3 OOBEKTOB C CaMOCTOSITETILHOCTh
amue TEHETUYECKYIO CBA3b MEKAY o6obmratomye cxemsl. ONMICHIBATH BBIJICJICHHEM CYIIECTBEHHBIX U , IHULIUATUBY,
OpranMiecK | yymu. CocraBieHHe TEHETHYECKHUE CBA3H MEXIY HECYIIECTBEHHBIX PU3HAKOB; OTBETCTBEHHOCTb,
ue YpaBHEHHUH MO 3aJaHHBIM HM3Y4YEHHBIMM KJIaCCaMu P.YV/. NPUYUHBI HEYAa4
BEIIECTBa» cXemaM MpeBpanleHui OpraHUYECKUX COETMHEHHUIH. OCyIEeCTBIATE HTOTOBBIH 1
[IpoBOAUTH pacyeThl IO XMMUYECKUM | TIOMIArOBBIM KOHTPOJIb 11O
(hopMyIaM BEIeCTB U YpaBHEHHM pe3yibTaTy;
XUMHYECKUX PEaKIHit AJIeKBaTHO BOCIIPUHUMATH OIIEHKY
YUHUTEINs
134 | 15 | O6o0waron; | 3agaHust 0 COCTABICHHUIO CucreMarnzupoBatb 1 000011aTh K.YVY/. OreHuBaTh CP
ee YpaBHEHHUH peakiuii ¢ HIOJTyY€HHbIE 3HAHUSA O CTPOCHHUH, YMeHHe caMOCTOATENbHO COOCTBEHHYIO
TIOBTOPEHHE | ydacTHEM a30T- U CBOICTBAX, MOJNyYEHUHU U OpTaHM30BBIBATH y4eOHOE y4eOHYI0
1o Teme CepocoaepKAIINX NpUMEHEHHH a30T- U B3aMMOJICHCTBHUE B IPyIIIIe JIeATeNTbHOCTD: CBOH
«A30T- 1 OPTraHUYECKUX COECTUHEHUI; cepocoaepKalIuX OpraHuYeCcKuX ILYVYI. JIOCTHXKEHUS,
CCPOCONICPXK | peakIUid, IIUTIOCTPUPYIOMIHX | coeauHeHn. COCTaBIATh OCYLIECTBIIATH aHAJIN3 OOBEKTOB C CaMOCTOSITEIIBHOCTh
aiue TEHETUYECKYIO CBSI3b MEXKIY o0oOmaromue cxemel. OnuceIBaThH BBIJICJICHUEM CYILIECTBEHHBIX U , IHULIUATHBY,
OpPTaHUYECK | gpmu. CocraBieHne TEHETHYECKUE CBS3H MEXKIY HECYIIECTBEHHBIX IPU3HAKOB; OTBETCTBEHHOCTb,
ne ypaBHEHUH 110 33aHHBIM U3yYEHHBIMH KJIACCaMU P.YV]I. NPUYUHBI HEYAa4Y
BEILIECTBA»

cXeMaM IIpeBpalleHui

OpPraHUYECKUX COCIUHEHHH.
ITpoBoaUTE pacdeTsl MO XMMHUECKUM
(hopMyIIaM BEIECTB U YPaBHEHHSIM
XMMHUYECKUX PEAKLUI

OcCyIecTBIAT UTOTOBBL U
MOIArOBbIM KOHTPOJIb IO
pe3ynbrary;

AZleKBaTHO BOCTIPUHMMATH OLIEHKY




‘ YUHUTENS

BUOJJIOTUMYECKHU AKTUBHBIE BEIIECTBA 304

135 O6mast O6mas hopMyia yrieBooB. XapaxkTepu3oBaTh COCTaB K.YVY]. Bocnpuanmats IIpesenranus
xapaktepuct | Knaccupuxauus yrieBosios. YIIIBOJIOB M MX KIACCHUKALMIO. | DopMUpOBaHHE YMEHHS paboTaTh pedb yuuTens, «YTIeBoabD»
uKa MoHo-, onuro- u moincaxapuasl. | IIporHozupoBath cBoHCTBa B [Iapax, OTBEYATh Ha BOIIPOCH HETIOCPEACTBEHHO
YII€BOJIOB [TpumeneHne u Guonoruyeckas HEHM3Y4YEHHBIX BELIECTB 110 VHTENs, YMEHHE HCTIONb30BATh He 00paleHHYI0 K

poib yrireBonoB. OKkucieHue QHAJIOTHH C U3YYCHHBIMA HMIUCCKIH S3BIK yJaIeMycsi; BbIpa

YTJIEBOTOB — BEI[ECTBAMH TOTO XKe KaTb

UCTOYHUK SHEPTUH JKHBBIX TOMOJIOTHYECKOTO psza. ILYY]. TIOJIOXKUTEIIBHOE

OpraHH3-MOB PackprIBaTh OHOJIOTHYECKYIO ®opmupoBanye yMEHUS OTHOIIICHHUE K

pOIb YIIIEBOIOB Ha6mo;[an>, ACJaTh BbIBOJbI IPpHU nporeccy

NIPOBEICHUN OIBITOB, YMEHUS TIO3HAHUS:
paboTaTh ¢ KHUTOI NPOSIBIATH
P.YV/I. BHHMaHUe,
CaMOCTOSITENBHO ONPEENATh LHENH, YAHUBIICHAE,
3a/1aBaTh apaMeTpsl U KPUTEPUH, IO KellaHue GorbIe
KOTOPBIM MOYHO OTIPEZCIIHTb, YTO y3HaTh
1eNb JOCTUTHYTA.

136 CrpoeHue Dus3nyecKue CBOMCTBA U XapaxTepu3oBaTh CBOWCTBA K.YY/]. Bocnpuanmars Ipesenranust
MOHOCaxapy | HaXOXJECHHE YTIEeBOJOB B TJIFOKO3bI KaK BEIIECTBa C dopMupoBaHKE YMEHHs PabOTaTh pedb yuuTens, «YTIeBOaBD)
JIOB. npupoze (Ha MpuMepe TITIOKO3bI U | TBOWCTBEHHOH (yHKIHEH B [Iapax, OTBEYATh Ha BOIIPOCHI HEIMOCPEICTBEHHO
Jluneiinble 1 | GpykTo3s). Jluneiinas u (amperupoctmpra). OOBIACHATD He 00pameHHyIo K
UUKJIMYECKH | muKJImdeckast GOpMbI TTIOKO3BI 1 3JICKTPOHHOE CTPOCHHUE MOJICKYT YAHTEIA, yD{I,eHHe HCTOIL3OBATE y4aimieMycs; BeIpa
€ CTPYKTYpBI | pykTo3sl. [InpaHo3s! 1 TJIFOKO3BI M pru003bl. CpaBHUBATH XHMHICCKIH S3BIK KaTh

¢bypanossl. opmyns! Ouirepa 1 | CTPOSHHE U CBOMCTBA TJIFOKO3BI U ILYYA. MOJIOXKHUTENBHOE
Xeyopca. [TonsiTHE 0 TayTOMepuH | (QPyKTO3bL. XapaKTephu30BaTh ®opMupoBaHKE YMEHUS OTHOIIEHHE K
KaK BUJIC U30MCPUU MEKIY OHOJIOTHYECKYIO POJIb NU3YYEHHBIX Ha0JII0/1aTh, 1e7aTh BHIBOBI IIPH npoueccy
[UKJIAYECKON U JIMHEWHON BemecTB. MccnenoBarte cBoiictBa | IIPOBEJICHUM OIIBITOB, YMCHUS TTO3HAHUS:
(popmamu. OnTrdeckas nsomepus | u3ydaembix Bemects.Habmonate | paborarh ¢ KHUTON HPOSIBIATH
IFOKO3bI. DPYKTO32 KaK U30MEP | M OMHCHIBATH XMMHYECKUE P.VV/. BHHUMaHHE,
roKo3bL. Pubosa u PEaKIMH C ITIOMOLIBIO POJJHOTO CAMOCTOAITENBHO ONPEENISTh LM, yIUBJICHHE,
JIe30KcHpr003a. SI3bIKA U 3bIKA XUMHH. 3a/1aBaTh apaMeTpbl U KPUTEPHH, 110 KenaHue Goublre

ColuoaTh MpaBuiia U MPUEMBI KOTOPBIM MOYKHO OTPECITHTb, 4TO y3HaTh

6e3omnacHoi paboThI € LeJTb JIOCTHTHYTA.

XUMHUYCCKUMU BEIICCTBAMH U

J1a00paTOpHBIM 000pYIOBaHUEM

137 CrtpoeHue ®dusuyecKkue cBoiicTea u XapakTepu3oBaTh CBOICTBa K.YVYI. Bocnpunumars IIpesenTanms
MOHOCaxapy | HaXOXJEHHE YTIEeBOJOB B TJIFOKO3bI KaK BEIIecTBa ¢ dopMHUpOBaHKE YMEHHUs PaboTaTh pedb yuuTens, «YTIeBoab
70B. npupose (Ha IpUMepe TTI0KO3bl M | ABOHCTBEHHOH (yHKIHEH B [Iapax, OTBEYATh Ha BOIIPOCHI HenocpencTeeHHo | /leMoHcer
Jluneiinbie u | ¢pykTo3bn). JluHelHas U (ampaernpocnupra). OOBICHATD VHTENs, YMEHUE HCTIONb30BATS He 00pallCHHYIO K | palMH.
LUMKIMYECKN | nukiandeckast (JOpMbI TITFOKO3BI | 3JNEKTPOHHOE CTPOCHHE MOJIEKYJT . ydamemycs; Beipa | PacTBopu
€ CTPYKTYPBI | pykTo3bl. IInpaHo3s! 1 TJII0KO3BI U pru003bl. CpaBHUBATH XUMHHCCKHH ALK KaTb MOCTh

¢dypanossl. @opmyns! Ouirepa 1 | CTPOSHHE U CBOHCTBA TIIIOKO3BI U ILYVA. TIOJIOKUTEIILHOE YIJIEBOMO B B
Xeyopca. [TonsaTue o Tayromepuu | (pyKkTo3bl. XapaKTepu3oBaTh PopMHpOBaHKE YMEHUS OTHOIIEHHE K BOJIE U
KaK BHIE H30MEPUH MEXKIY 6HOIOTUYECKYIO POJIb U3YUEHHBIX HA0IIIOaTh, IeNaTh BBIBOIBI IPU nporeccy 3TAHOJIE.




MUKITAYECKON U JTMHEHHON
¢dopmamu. OnTuvecKast i30MepHs
0K03bl. PpyKTO3a KaK U30Mep
r1r0K0361.Prb03a u
JIe30KCHpH003a.

BelecTB. MccenenosaTs cBOMCTBa
n3ydaeMbIx Bemects. Habmonats
U OITHCHIBATh XUMHYCCKUEC
PEaKLHU ¢ TOMOIIBIO POJHOTO
SI3bIKA U SI3bIKA XUMHH.
CobmroaTh npaBmiia U IPUEMBI
6e3omacHoi paboTHI ¢
XUMHYECKHMH BEIECTBAMHU U
71a00paTOPHEIM 000PYIOBaHHEM

MPOBEACHUH OTIBITOB, YMCHHS
pabotaTh ¢ KHUTOi

P.YV].

CaMOCTOATEJIBHO ONPEACIATh LEIH,
3aaBaTh MapaMeTPsl U KPUTEPUH, 1O
KOTOPBIM MOKHO OIIPEACIUTD, YTO
LIeJIb TOCTUTHYTA.

[MO3HAHMS:
MIPOSIBIIATH
BHMMAaHHE,
yIUBICHUE,
JKeJIaHue OoJIbIIe
y3HATbH

138 Xumudeckn | XHMMHYECKHE CBOWCTBA INIIOKO3bl: | XapakTepu30oBaTh CBOMCTBA K.YV Oco3HaBaTh IIpesenTanus
€ CBOMCTBa OKHCJICHUE XJIOPHOI N TIIIOKO3BI KaK BEIECTBa C OCYIIECTBISITH ACIOBYIO 3HaYNMOCTb «YTIIeBOIBI»
MOHOCaXapu | OpOMHOU BOJIOM, OKHCIICHHE JIBOMCTBEHHOH (yHKIMEH KOMMYHHKAIIHIO KaK CO CBEpCTHUKAMU HayKH, Jladopar
pi(0): a30THOM KUCIIOTOM, (ampaerngocIupTa). IL.YVY]. TOTOBHOCTB K OPHBIi ONBIT

BOCCTaHOBJICHHE B TIpOrHO3MpOBaTh BO3MOXHOCTh HCKaTh U HAXOIUTh 000OIICHHBIE Hay4HO- 11. CpoiicTBa
[IECTUaTOMHBIN CITHPT, NPOTEKAHMUS XUMUIECKHX CIIOCcOOBI pelIeHH s 3a/4a4, B TOM UHCIIE, | TEXHHYECKOMY TITFOKO3bI
aIIMPOBaHKe, AKIINPOBAHUE, peakIyii Ha OCHOBE 3HaHUH 00 OCYIIECTBIISITh Pa3BePHYTHIN TBOPYECTBY,
HN30MEPH3aIHs, KAUeCTBCHHBIE 3JIEKTPOHHOM CTPOEHHH BEIECTB. | MH()OPMAIMOHHBINH ITOHCK 3aHHTEPECOBAHHO
peakuuu Ha TIII0KO3Y OOBACHATH MPOTCKAHUE P.YVI. CTh B HAY4YHBIX
(9KCTIEpUMEHTaAIIbHBIC XUMHYECKUX PEaKIMH MEKITY BBIOMPATH MyTh JOCTHKEHHUS LIEIH, 3HAHUSX 00
JIOKA3aTeJIbCTBA HATTMIHS OpTaHNYECKUMH BEIIECTBAMU, IUIAHUPOBATh PEIICHNE OCTABICHHBIX | YCTPOMCTBE MHpa
aJIB/ICTUTHON M CIIUPTOBBIX TPYII | HCIOJIB3YS 3HAHUS 00 UX 3a1a4, ONTUMU3UPYS MaTepUaiIbHBle U | W oOmIecTBa
B TJIIOKO3€), CIIUPTOBOE, MeXaHU3MaX. XapaKTepu30BaTh HeMaTepHabHBIE 3aTPaThI
MOJIOYHOKHCIIOE, crieruuecKre CBoiicTBa
MIPOITUOHOBOKKCIIOE [JIMKO3UHOTO THIPOKCHIIA.
MAcCIITHOKUCTIOEe OpoKeHHe. ComnocCTaBIATh XUMHIECKHE
['MuKo3uAHBIA THAPOKCHIT, €T0 CBOMCTBA IIIOKO3EI ¢ 00JIaCTIMH
crenuduIecKre CBOHCTRA. MPUMEHEHHSI.
[Monstue o rmko3naax. [lonstue | MneHTnUIMpoBaTh rIIIOKO3Y C
0 TIIFOKO3UJaX, UX HAXOXKICHUN B | TIOMOIIBIO KaYeCTBEHHBIX
npupoe. [lonyueHue riroko3sl. peaknuii. Habmonats u
[Mpumenenne u OuonormyecKas OIUCHIBATh XUMUUECKUE PEAKIINI
poib yrieBosoB. OkucieHne C TTOMOIIIBIO POTHOTO SI3BIKA U
Yrii€BOJA0OB — HUCTOYHHUK DHEPTUU A3bIKA XI/IMI/II/I.CO6.]'II'0}13T]>
JKUBBIX OPTaHU3MOB. npaBujIa U pUeMbl Oe30MacHoON

pabOTHI ¢ XUMHYIECKIMHI

BEI[ECTBaMH U JaOOPaTOPHBIM

o0opynoBaHueEM

139 Xumudyeckn | XUMHUYECKUE CBOMCTBA IIIOKO3bI: | XapaKTepU30BaTh CBOWCTBA K.YYI. Oco3HaBath [Ipesenranus
€ CBO¥icTBa OKHCJICHUE XJIOPHOM WiIn IJTIOKO3BI KaK BEIIeCTBa C OCYIIECTBIISITH AETOBYIO 3HAYMMOCTb «YTneBoab»
MOHOcCaxapu | GpOMHOIT BOJIOi, OKHCIIEHHE JIBOWCTBEHHOH (pyHKIHEH KOMMYHHKAIIHIO KaK CO CBepCTHHKAMH | HAYKH,

JI0B a30THOM KUCIIOTOM, (anmpaernaocmupTa). ILYVYA. TOTOBHOCTH K
BOCCTAHOBIICHUE B [IporHo3upoBaThH BO3MOKHOCTH HCKATh U HAXOJWUTH 000OIIEHHBIE Hay4HO-
IIECTUaTOMHBIN CIIUPT, HNPOTEKAHUS XUMUIECKHX CII0CcOOBI pelIeH s 3a/1a4, B TOM YHCIIE, | TEXHHYECKOMY
alUINPOBaHKE, ATKHIMPOBAHHUE, peakIuii Ha OCHOBE 3HaHUH 00 OCYILECTBIISATh PA3BEPHYTHII TBOPUECTBY,
H30MEPH3alHs, KAUeCTBEHHBIE JICKTPOHHOM CTPOCHMH BEIIECTB. | MH(OPMALMOHHBIN OUCK 3aHHTEPECOBAHHO

PpCaKu Ha TJIIOKO3Y

OOBACHATH IIPOTEKAHHE

P.YV]I.

CThb B HAy4YHBIX




(3KCTIEpUMEHTalIbHbIE XUMHUYECKHX PEeaKIUil MEXIy BBIOMPATH MyTh JOCTKEHHUS LIEIH, 3HaHUSX 00
JI0Ka3aTeNIbCTBA HATTMIHS OpPTraHUYECKUMH BEIIECTBAMU, IUIAHUPOBATh PEIICHUE MIOCTABICHHBIX | YCTPOMCTBE MUpa
aJIB/ICTUTHOI ¥ CIIUPTOBBIX TPYII | HCIOJIB3YS 3HAHUS 00 UX 3aja4, ONTUMHU3HUPYS MaTepUaIbHbIC U u oOmecTBa
B TJIIOKO3€), CIIUPTOBOE, MeXaHu3MaX. XapaKTepHu30BaTh HeMaTepUalbHbIE 3aTPaThl
MOJIOYHOKHCIIOE, creruuyeckne CBoiicTBa
MIPONTHOHOBOKHCIIOE U TJINKO3UIHOTO THAPOKCHUIIA.
MacIITHOKHUCIIOe OposKeHHe. ConocTaBiIATh XUMUYECKUE
I'muko3uaHbIN THAPOKCUII, €10 CBOWCTBA TJIFOKO3HI ¢ 00JIACTAMHU
creruduIecKre CBOMCTRA. MIPUMECHEHHUS.
[onstue o rnuko3uaax. [lonstue | MaeHTHQUIMPOBATH IIIIOKO3Y C
0 IIIOKO3U/1aX, UX HAXOXK/ACHUU B | MOMOILBIO KAUECTBEHHBIX
npupoze. [lonyuenue rioko3sl. peakuuii. Habmogates u
[MpumeneHue 1 OHoONOrHYECKast OIUCHIBATh XUMHUECKHE PEaKIUU
ponb yrieBonoB. Okucinenue C TIOMOIIIBIO POJHOTO A3BIKA
YTJIEBOJOB — HUCTOYHHUK SHEprun | si3bika xuMuu.CoOmonaTh
KHBBIX OPTaHU3MOB. MpaBHJIa U TIPHEMBI Oe30TacHON
paboTHI ¢ XUMHUYECKIMH
BEIECTBAMH U J1aOOpaTOPHBIM
000pyI0BaHUEM
140 Hucaxapun Jucaxapunel. Caxaposa Kak OOBICHATH MEXaHU3MBI K.YY/. Bocnpunumats [Ipesenranus
BI MIPeICTaBUTETh 00pa30BaHUs JUCAXAPUIOB. dopMUpOBaHE YMEHUS PabOTATh peub yIHuTeNs, «YTneBoab»
HEBOCCTaHABIMBAIOLIUX I/IMeTLvaGI[CTaBHCHI/Ie o B [IAPax, OTBEYATh HA BOIPOCHI Hel‘[OCpe}:[?TBeHHO
nucaxapuos. CTpoeHue, Bamf{enmnx XUMHUUYECKUX VUUTENS, yMEHHE HCTIONb30BATh He 00paIeHHYIO K
(bI3UIecCKIe 1 XUMUIECKHe CBOIfCTBaX AMCAXapUIOB. . yJamieMycs; BeIpa
CBO¥CTBa caxapo3sl. ManbTo3a, OmnnceIBaTh MPOMBIIIUICHHOE XUMHHCCKHH AL KaTh
JIAKTO3a | 1IeII00103a; nX MOJIy4eHHUEe caxapo3bl U3 IL.YY]. MIOJIOXKUTEIIbHOE
cTpoeHue, GU3HYecKre 1 TIPHPOJIHOTO CHIPBA. ®opMHUPOBAHHE YMEHHS OTHOIIEHHE K
xuMuueckue cBoictaa. ['uaponns | ConocTaBisTh XUMHYECKHE HaOJIF0/1aTh, IETATh BBIBOIBI NPH MpoLeccy
nucaxapunoB. [lomyuenue caxapa | cBOWCTBa IUCaxapHOB C NPOBEJICHUH ONBITOB, YMCHHUS MO3HAHMS:
13 CaxapHOI CBEKIBI. o0J1acTsIMU TPUMEHEHUSL. padoTaTh ¢ KHUTOMH MPOSIBIIATH
[Ipumenenue caxapo3bl XapakTepu3oBaTh CTpOEHHE, P.YV/I. BHUMaHHe,
(usMYecKre 1 XUMUYECKHe CAMOCTOATENBHO ONPeeNSTh LN, yIUBJICHUE,
CBOWCTBA MaJIbTO3bI, JIAKTO3bI U 3a1aBaTh IapaMeTPhl i KPUTEPHH, TIO xKelaHue 0oJblIe
1eI00n036l. XapaKTepru3oBaTh KOTOPBIM MOYKHO OIPEIENHTb, UTO y3HATbH
OHOTIOTHYECKYIO POJIb Lie/Tb IOCTUTHYTA.
JFcaxapHuaoB
141 TMonucaxapu | IMonwmcaxapuasl. Kpaxmann, CpaBHHMBaTh CTPOEHHE U K.VV]I. Oco3HaBaTh [IpesenTanus
pisss TJIMKOTEH | IEJITI003a KakK CBOIfcTBa Kpaxmaia i OCYIIECTBIISITH AETOBYIO 3HAYNMOCTb «YTIIeBOab»
OHMOJIOTUYECKUE MONTUMEPEL. LeJUTION03bl. XapaKTepu30BaTh KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHU | HAyKH,
Kpaxmai kak cMech aMHJIO3bI 1 BaKHEHIIIIE XU-MUIECKHe ILYVYAI. TOTOBHOCTH K
aMMJIOTIEKTHHA, €ro (hU3MIecKue CBOIfCTBa MTOJINCAXAPUIOB. HCKaTh ¥ HAXO/AUTH 0000IICHHbBIC HAYYHO-
cBOMcTBa. XUMHUYECKHE CBOWCTBA | XapakTepu30BaTh NIPAKTUUECKOE | CHOCOOBI pelIeHus 33/1ad, B TOM YUCIe, | TEXHHYSCKOMY
Kpaxmaja: THIpOJIH3, 3HAYCHUE MOIUCAXaPUTIOB. OCYLIECTBIISATh Pa3BEPHYTHIIL TBOPYECTBY,
KauecTBEHHas peakuus ¢ nogoM U | ComocTaBiIsITh XUMHUECKUE MH(OPMALIMOHHBIH TOUCK 3aHHTEPECOBAHHO
€€ IPUMEHEHHE ISt CBOMCTBA IIOJIMCAXapuI0B ¢ P.YYA. CTh B HAYYHBIX
oOHapyKEeHUs KpaxMmaia B o0JracTsIMU TPUMEHEHUSL. BBIOMPATH IYTh JOCTHKEHHUS LISITH, 3HAHUSX 00




MPOIYKTaX MUTaHUs. I THKoreH:
0COOEHHOCTH CTPOCHUS U
cBolicTB. Llemntono3a: crpoeHue u
(u3uUecKre CBOMCTRA.
XuUMHYecKue CBocTBa
LEIUTIOJIO3bI: TUAPOIIH3,
00pa3oBaHue CIOKHBIX 3(HUPOB.
[IpumeHenue kpaxmana u
LeIUTI0II03EL. [IpakTHdeckoe
3HaUEHHUE MOJIUCAaXapUIOB.
ITonsaTHE O MPOU3BOACTBE
Oymarm.

XapakTepu3oBaTh
OHOJIOTHUECKYIO POJIb
nonucaxapunos. ONucHBaTh
o01mye npeacTaBiIeHus 0
MPOU3BOJICTBE OyMaru.
HabnronaTe ¥ ONHUCHIBATH
XUMHYECKHE PEaKIUH C
TIOMOILBIO POTHOTO SI3bIKA U
SI3BIKA XUMUH.
Wnentudunuposats Kpaxmai ¢
MOMOIIBIO KaUeCTBEHHBIX
peakmuii. CoOmroate mpaBmia 1
IpreMbl 0e30acHOM PaboTHI ¢
XUMHYECKUMH BEIIECTBAMH U
ab0paTopHBIM 000PYAOBaHUEM

TUIAHUPOBATH PEIICHUE ITOCTABJICHHBIX
3aga4, ONTUMHU3UPYSI MaTCpHUaJIbHbIE U
HEMaTepHrajibHbIC 3aTPAThl

YCTpOICTBE MUpa
n oOmmecTBa

142 | 8 | Ilpaktuueck | IIpuroroBneHne KpaxMaibHOTO [IpoBoaUTH XUMHUYECKHIA K.YYI. OueHuBaTh CBOU
ast pabora Ne | knelicrepa. KauectBeHHas 9KCIIEPUMEHT 110 TUAPOIU3Y CTpouTh peueBble BHICKA3bIBAHUS B U UyXHe
7. peaxuus Ha Kpaxmai. I'unponus kpaxmana. Habmonats u YCTHOH M MUChbMEHHOH (hopme; MOCTYIIKU;
«unposnus KpaxMaia B KHCJIOH cpelie IpH OIIUCHIBATh CAMOCTOSATEIBHO apryMEHTHPOBATh CBOIO TOUKY 3PCHUS MOTHBUPOBATh
Kpaxmaia» KUIISTYCHUU pacTBOpA. IIPOBOJAMMEIE OMBITEI ¢ ToMoleo | ILYVY/. CBOHU JICUCTBUS;
OKCIeprMeHTanbHOE POJHOTO SA3bIKA U A3bIKA XMMUHU. OCYIIECTBIIATH aHAIN3 OOBEKTOB C BBIpa)KaTh
MOATBEPKACHUE PEAKIINT Co0umroiaTh npaBuiia TEXHUKH BBIJICJICHUEM CYLIECTBEHHBIX U TOTOBHOCTb B
THIpOJIN3a Kpaxmasia 6e3omacHOCTH HECYILECTBEHHBIX IPU3HAKOB; mr000# cUTyanuu
P.YY .. MIOCTYIHUTh B
yMeHUe BBIOHpaTh Hanboee COOTBETCTBUU C
3¢ G eKTUBHBIE CITOCOOBI PEIICHHS MpaBUIaMHU
MOCTABJICHHBIX 3a/1a4d. OCyIIeCTBIATH MOBEJICHUS
caMo- ¥ B3aUMOKOHTPOJIb TIpoliecca
BBITIOJTHEHNSI SKCTIEPHMEHTa,
CaMOCTOSITENIHO 0(hOPMIIATH OTUET
143 | 9 | Pemrenue BrImonHeHNE yipaskHEHHH 110 Hcmons30BaTe anropuT™Mel IpU K.YY/. [Ipumenarts CP
3a1a4 U TeMe «YTJIEeBOAbI», Ha pemenuu 3a1a4d. CoCTaBIATh VYMeHHe JOroBapHBaThCs U MPUXOAUTh | MpaBuiia
BBITIOJIHEHUE | COCTaBJICHHUE yPaBHEHUH YpaBHEHHUS MO 33/IaHHBIM cXeMaM | K OOLIeMy PelIeHHIO B COBMECTHOM JIETIOBOTO
YHIpaXXHCHU peaxuuii, COOTBETCTBYIOIIUX npespaiuenuil. [Iposoauts JIEATEIbHOCTH; COTpYIHHYECTBA!
i 1o Teme 3a/laHHBIM CXeMaM, COJIEPKalllUM | pacueThl IO XMMUYECKUM ILYY. CpaBHMBATH
«YTIeBOABD) | HeH3BECTHBIC BELICCTBA. (dhopMys1aM BelecTB U YMeHue npoBOJAUTh CPABHEHHE U pasHbIE TOYKH
Pemenne 3amau YpaBHEHUSIM XUMUYECKHAX KIIaCCH(HKAIHIO TI0 3aJaHHBIM 3pEHUS;
peakuuii KpUTEPUSM,; CUUTATHCA C
P.YYA. MHEHHEM JPYTroro
YMeHue yuuThIBaTh BbIACICHHBIC YeJoBeKa
yUHUTENIeM OPUSHTHPHI AeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yUUTEIEM
144 | 10 | XKupsi u XKupel Kak croxHbIE 3QUPBI XapakTepu3oBaTh 0COOCHHOCTH K.YY. OreHuBaThL CBOU [Ipesenranus
Macia TTIMLEPHHA U BEICIINX CBOMCTB HMPOB Ha OCHOBE HX CTpouTh peueBble BHICKA3bIBAHUS B U 4yxKHe «Kupsl u ux
KapOOHOBBIX KHCIIOT. cTpoeHus. XapaKTepu30BaTh YCTHOH M IHCbMEHHOH (hopMme; MOCTYIIKU; CBOMCTBAY




PacturensHble 1 )KUBOTHBIE
XKHPBL, UX cocTaB. Ousnueckue
CBOICTBA KHUPOB. XUMUYECKUE
CBOICTBA )KUPOB: THIPUPOBAHHE,
okucnenue. [lepokcuanoe
oKucieHue xupos. [Iporopkanue
XKHUPOB. [ HIPOIN3 MM OMBUICHHE
JKHPOB KaK CII0co0
TIPOMBIIIIEHHOTO ITOJTyYeHUS
coJeil BBICIINX KapOOHOBBIX
KHCIIOT. [ MporeHu3aIs )Xupos.
[Ipumenenue xupoB. MbITa Kak
COJIM BBICIINX KapOOHOBBIX
KHCNOT. Morolue cBOUCTBa
Mmbuia. [Ipencrasnenue o
munuaax. OOmuenpencTapIeHus
0 OMOJIOTHYECKUX (PYHKIHUAX
JIUITAJIOB.

BaXHEHUIINE XUMUUECKUE
CBOUCTBA >KUPOB.
XapaxTepu3oBaTh MEPOKCUIHOE
OKHCIICHUE )KUPOB.
XapaxTepu3oBaTb 001acTH
TPUMEHEHHS )KUPOB U JIUMUAOB U
nX OGHOJIOTHYECKYIO POJIb.
XapakTepu3oBaTh MbIIa KaK CONU
BBICIIINX KapOOHOBBIX KHCIIOT.
HaGmronate 1 onuckIBaTh
CaMOCTOSITENILHO MPOBOIUMBIE
OIIBITHI C TOMOIIBIO POTHOTO
SI3BIKA U A3BIKA

xuMuu. CoOr01aTh MpaBUIIa |
pueMbl 0e30MacHOM PaboTHI ¢
XUMHYECKUMH BEIIECTBAMU U
1ab0paTopHBIM 000PYAOBaHUEM

apryMEHTHPOBATh CBOIO TOUYKY 3PEHUS
ILYYA.

OCYIIECTBISITh aHAIU3 0OBEKTOB C
BBIJICTICHHEM CYIIECTBCHHBIX H
HECYIIECTBEHHBIX IIPH3HAKOB,;
P.YVI.
yMeHHe BBIOHpaTh Hanboee
3¢ G EKTHBHBIC CITOCOOBI PEIICHHS
MOCTaBJICHHBIX 3a1a4. OCyLIeCTBISITh
caMo- 1 B3aMMOKOHTPOJIb IIpoLiecca
BBITIOJTHEHUSI SKCTIEpPHUMEHTa,
CaMOCTOSITENILHO 0hOPMIIATH OTUET

MOTHUBHPOBATh
CBOU JICHCTBUS;
BBIpaKaTh
TOTOBHOCTH B
000 cUTyanuu
MOCTYIHUTH B
COOTBETCTBHH C
MIpaBUIAMHU
MTOBEICHUS

JlaGopar
OPHBII
onsIT 13.
Kupsl u
X CBOUCTBA

145 | 11 | Cemunap YTIeBOABI U KUPHl — UCTOUHUKH | Cucrematm3upoBaTh u 0006mares | K.YV /. O1neHnBaTh CBOU Cemunap
«VYTneBofbl | SHEPrHH B YEIOBEUYECKOM MOJTyYeHHbIe 3HaHUs 0 cTpoeHur, | CTpOUTH peueBbIe BHICKA3bIBAHUS B U 9yXHUe
Y KHUPBI — OpraHusMe CBOWCTBAX YIJIEBOJIOB U KHUPOB. YCTHOH M INCbMEHHOH (hopMme; MOCTYIIKH,
HCTOYHUKHI Xapaxtepu3oBaThb apTryMEHTHPOBAThH CBOIO TOUKY 3pEHUS MOTHBUPOBATh
SHEpruu B 3HEPreTHYECKYIO LIEHHOCTh ILYY . CBOM JICHCTBUS,
eno- YTJICBO/IOB ¥ KUPOB IS OCYIIECTBIIATH aHAIU3 OOBEKTOB C BBIPAXKaTh
BEIECKOM JenoBeKa BBIJICJIEHUEM CYIIECTBEHHBIX M TOTOBHOCTE B
OpraHusMe» HECYIECTBEHHBIX PU3HAKOB; MO6OH CUTyaruH
P.YY . MOCTYIUTh B
yMeHUe BBIOHpaTh Hanboee COOTBETCTBUU C
3¢ dexTHBHBIE CIOCOOBI PEIIeHUS MIpaBUIIaMH
MOCTABJICHHBIX 3a/a4. OCyIIeCTBISTH TIOBEICHUS
caMo- 1 B3aMMOKOHTPOJIb IpoLiecca
BBITIOJTHEHNSI SKCTIEPHMEHTa,
CaMOCTOSITENIbHO 0POPMIIATH OTUET
146 | 12 | Amunokucn | AmuHOKHCIOTHEL CocTas, XapakTepr3oBaTh BaKHeHIINE K.YYI. OneHnBaTh [Ipesenranus
OTBI CTPOCHHE U HOMEHKIIaTypa XUMHYECKHE CBOWCTBa pa3BepHYTO, JJOTUYHO U TOYHO COOCTBEHHYIO «AMHHOKHCIIO
aMHUHOKHCIIOT. ['oMosiornyeckuit AMUHOKHCIIOT. XapaKTepu30BaTh | M3JaraTh CBOIO TOUKY 3PEHUS C y4eOHyI0 TBD)
PSI IpEIeNbHBIX aMIHOKHUCIIOT. aMHHOKHCJIOTHI KaK aM(OTEepHbIE | MCIOJIb30BAaHHEM aIeKBATHBIX (YCTHBIX | AEATENBHOCTB:
N3omepust mpeaenbHbIX OpTaHNYECKUe COSTUHEHHUSI. 1 INCEMEHHBIX) SI3BIKOBBIX CPEJICTB CBOH
aMUHOKHCIOT. OnTHyeckas XapaxTepn3oBaTh (QyHKIHH, ILYY. JIOCTHIKEHMS,
nsomepusi. Gusznueckue cBoiicTBa | 00NACTH MPUMEHEHHS Ymenne IpeoOpa3oBEIBaTh | CAMOCTOSITEIBHOC
TIpeIeNIbHBIX aMUHOKHCIIOT. AMUHOKHCIIOT B X nHpopManuMI0O W3 OJHOTO BHAA B | Th, HHUIMATHUBY,
OCHOBHBIE aMHUHOKHCIIOTBHI, OHMOJIOTHYECKYIO POJIb. JpyTroi. OTBETCTBEHHOCTD,
oOpasyrommue 6enxu. CriocoOs JlemoHCTpUpOBATH 001IIEEe P.YV]. MIPUYHHBI HEYIaq

MOTy4EHUs] aMUHOKHCIIOT.
AMHHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpPraHUYECKHE COCIUHCHUS,

MOHATHE O IUKIMYECKUX aMHaX.
Habnronate neMoHCTpUpyEeMBbIC
OTIBITHI

KOHTPOJIb B (hOpMe CIMUeHHs criocoba
JefCTBUSL M €ro pe3ysbTaTa ¢
3a/IaHHBIM JTAIOHOM C




paBHOBECHUS B paCTBOpax

LENTbI0 OOHAPYKEHHS OTKIOHEHUH U

aMHUHOKHCIIOT. OTJINYHUH OT TANOHA
147 | 13 | Amunokucn | CBOHCTBA aMMHOKHCIIOT: XapakTepu3oBaTh BaxKHEHIIHE K.YVYI. OneHuBaTh IpesenTanus
OTBI KHCJIOTHBIC X OCHOBHBIE XUMHYECKHE CBOICTBA Pa3BEpHYTO, JIOTHYHO U TOYHO COOCTBEHHYIO «AMHHOKHCIIO
CBOMCTBA; U303JIEKTpUYECKast aMUHOKHCIIOT. XapaKTepU30BaTh | H3JaraTh CBOIO TOUKY 3PEHUS C yueOHyI0 THI
TOYKA; AJIKWIIMPOBAHHE H AMHUHOKHCIIOTHI Kak aM(oTepHble | MCHONB30BaHUEM aJIeKBATHBIX (YCTHBIX | AESTENEHOCTS!
aIMINPOBAHNE AMUHOTPYTIITHI; OpTaHUYECKUE COETUHEHNSI. 1 IUCbMEHHBIX) S3BIKOBBIX CPEJICTB CBOH
3TepudUKaIts; pEaKIuu ¢ XapaxkTepu3oBaTh (yHKIHH, ILYVYA. JIOCTHIKEHMS,
a30THCTOH 0071aCTH NPUMEHEHUS YMenne peoOpa3oBbIBaTh | CAMOCTOSTENIBHOC
kucinotoit. KauectBeHHBIE AMUHOKHCIIOT B X nHpOpMAIMI0O W3 OAHOTO BUJA B Th, THUIMATHUBY,
PEaKIMU Ha aMUHOKHUCIIOTHI C OGHOTIOTHUECKYIO POIIb. JpYTOH. OTBETCTBEHHOCTb,
ruapokcunom meau (1), JleMoHCTpHpOBaTh 00111 P.YYA. IIPUYMHBI HEY1a4
HUHTHIPUHOM, 2,4~ MOHATHE O IUKIMYECKUX aMUIaX. | KOHTPOJIb B (hopMe CIMUCHHUS criocoda
IUHATPOPTOPOECH3OIOM. Habnronate nemMmoHcTpUpyeMbIe JEWCTBHA U €T0 pe3yabTaTa C
Criennduryeckre Ka4ecTBEHHbIE OITIBITHI 3aJaHHBIM JTaJOHOM C
pEaKIy Ha apOMaTUYECKHe U LENTbI0 OOHAPYKEHHS OTKIOHEHUH 1
TeTepPOIMKINIECKHE OTJINYUH OT HTaNOHA
aMHUHOKHCIIOTHI C
KOHIEHTPUPOBAHHON a30THOM
KHCJIOTOH, Ha IUCTEHH C
aneratom cBunua (II). [Monsitue
0 OUKIMYECKUX aMHIaX —
JIaKTamax | AUKETONHUIIepa3HHaX.
buonornuyeckoe 3HaueHHE 0.
amMuHOKHCII0T. O6nacTn
MIPUMEHEHHs] aMHHOKHCIIOT.
148 | 14 | Mentuast ITenTupl, UX CTPOCHHE. XapakTepu30BaTh CTPOCHHUE U K.YVI. BBIpaXKaTh
[MenTuanas cBsI3b. AMHIHBINA Ba)KHEHIIINE XUMUUECKUE CTpouTb peueBble BEICKA3BIBAHNUS B MIOJIOKUTENTLHOE
XapakxTep NeNTUIHON CBA3H. cBoiictBa nenTuaoB. OOBACHATDH YCTHOU ¥ MUCEMEHHOH (opMe; OTHOLIECHHUE K
Cunres nentuoB. ['naponms MEXaHHU3M 00pa30BaHHSA 1 apryMEeHTHPOBATh CBOIO TOUKY 3PEHUS mporeccy
MENTHI0B XapaxTep NeNTUAHON CBS3H ILYVYA. MO3HAHMS:
OCYIIECTBIISITh aHAIN3 0OBEKTOB C MIPOSIBIATH
BBIICJICHUEM CYILICCTBEHHBIX U BHUMAaHHC,
HECYIIIECTBEHHBIX MPU3HAKOB,; yIUBIICHUE,
P.YV]. JKeynaHue 0oJIbIe
yMeHHe BbIOUpaTh Hanbolee y3HaTh
3¢ GEeKTHBHBIE CTTOCOOBI PEIICHHS
TIOCTABJICHHBIX 3a/1a4.
149 | 15 | benku benku kak npupoHbIe XapakTepu3oBaTh OSIIKH KaKk K.YYA. [IposBiaTs B [Ipesenranus
6uononumepsl. CocTaB u nonunentisl. ONUCHIBaTh OCYLIECTBIIATH JIETOBYIO KOHKPETHBIX «benkmy»

cTpoenue 6enkoB. [lepBuuHas
CTpYKTypa 0enKkoB. XUMUYECKUe
METO/BI YCTAaHOBJICHHS
aMHHOKHCIIOTHOTO COCTaBa U
MOCJICI0BATEIILHOCTH.
DepMeHTaTUBHBIN MUIPOIU3

CTPOCHHUE U CTPYKTYPHI OerKa.
Xapakrepu3oBath QyHKINH,
o6JracTH IpIMEHEHHs OSITKOB U
nX OUOJIOTHYECKYIO POJIb.
Wnentudumponars Oenku ¢
MOMOIIBIO KaUeCTBEHHBIX

KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMHU
ILYY/.

HMCKaTh ¥ HAXOAUTh 0000IICHHBIC
CrIocoObl pelIeH s 33424, B TOM YHCIIE,
OCYIIECCTBITh Pa3BEPHYTHII
MHPOPMAIOHHBIA TTOUCK

CI/ITyaLlHﬂ X
J06posKeNnaTeIbHO
CTb, JI0BEpHE,
BHHUMaHHE,
MOMOIIb




OenkoB. Bropuunas cTpykTypa
OEJIKOB: O-CIIHpPaIb, B-CTPYKTypa.
Tperuunas ¥ YeTBEpTHIHAS
CTPYKTypa OeJIKOB.
JlucynbhuaHbIe MOCTHKA H
WOHHBIC U BaH-/1e€P-BaaIbCOBBI

peaxuuii. Habmonate u
OIUCHIBATH CAMOCTOSATEIIHHO
MPOBOJIVIMBIE XUMHIECKHE
PEaKLHU ¢ TOMOIIBIO POJHOTO
SI3BIKA U SI3BIKA XHMHHU.
CobmroaTh npaBmiia U IPUEMBI

P.YV]I.
BI;I6I/IpaTI> IYyTh JOCTUKCHUS LICIIH,
HHaHI/IpoBaTB peH.ICHI/Ie IIOCTABJICHHBIX
3aga4, ONTUMHU3UPYS MaTCpHUaJIbHbIC U
HeMaTepI/IaHLHLIC 3anaTLI

(runpocoOHEIe) 6e3omacHoi paboTHI ¢
B3aMOJICHCTBHSL. XUMHUYECKHMH BEIIECTBAMH U
71a00paTOPHEIM 000PYIOBaHHEM
150 | 16 | Xumuueckn | XuMHUecKHe CBOICTBA OENKOB: Wnentuduunposars 6eIKH ¢ K.YYI. OLeHUBaTh CBOU ITpesenranus
€ CBOMCTBa THIPOJN3, IeHaTypaIus, MOMOIIBIO Ka4eCTBEHHBIX CtpouTb peueBble BEICKA3BIBAaHUS B U 9yXHUe «benxm»
GeskoB KaueCTBCHHBIE (LIBETHBIC) peakmuii. Habmonats u YCTHOH M INChbMEHHOH (hopMme; MOCTYIIKU; Jladopar
peakuu Ha OemKH. OIIUCHIBATh CAMOCTOSATEIBHO apryMEHTHPOBATh CBOIO TOUKY 3PCHUS MOTHBUPOBATh OPHBIH ONBIT
Buosnornueckue GpyHKIUA MPOBOIUMBIE XUMUYECKHE ILYVYA. CBOU JIEHCTBHS; 14. IIBeTHEIC
6ETKOB. PEAKIMH C TIOMOIIBIO POJHOTO OCYIIIECTBISITh aHAIN3 0OBEKTOB C BBIPAXKaTh peakiuu
SI3bIKA U SI3bIKA XHUMHHU. BBIJICTICHHEM CYIECTBEHHBIX H TOTOBHOCTb B OEIIKOB
Co0uoiaTh IpaBUiIa U MPUEMBI HECYIIECTBEHHBIX IPH3HAKOB,; mr000# cuTyaruu
6e30macHoi paboThI ¢ P.YVI. MOCTYIIUTh B
XUMHYECKIMU BEIECTBAMH U yMeHHe BEIOHpaTh Hanbosee COOTBETCTBUH C
J1a00paTOPHBIM 000PYIOBAHUEM 3¢ eKTUBHBIE CIIOCOOBI PEIIECHUS MpaBUIIAMH
TIOCTABJICHHBIX 3a/1a4. TIOBEJICHUS
151 | 17 | Cemunap CBsI3b CTPOCHUS OEITKOB C MX CuctematusupoBathb u 0000mmats | K.YY/I. OueHuBaTth Cemunap
«CBs13b OHOJIOTUYECKUMH (PYHKITUSIMH. MOJTy4eHHBIE 3HAHHUA O CTPOCHHUH, | Pa3BEPHYTO, JIOTHYHO U TOYHO COOCTBEHHYIO
CTPOEHUS [peBpamieHus 6€IKOB MHIIH B CBOICTBax OEJIKOB. H3JIaraTb CBOIO TOYKY 3PEHHS C yueOHyI0
0enKoB C MX | opranusme. JOCTHKEHUS B XapaxkTepu3oBaTh XUMUUECKUE HCTIONb30BAHUEM aIeKBaTHBIX (YCTHBIX | J€STEIBHOCTD:
Guonormyec HM3Y4YCHUN CTPOCHUS M CUHTE3a M€E-TOJBI YCTAaHOBJIEHHUS U TIMCBMEHHBIX) SI3BIKOBBIX CPE/ICTB CBOH
KHMH OerkoB aMUHOKHCIIOTHOT'O COCTaBa U ILYYI. JIOCTHXKEHMS,
$yskImIMEI MOCJIEI0BATEILHOCTH YMmenue MpeoOpa3oBhIBATh | CaMOCTOSTEIBHOC
» WHPOPMAIIMIO W3 OXHOTO BHIA B | Th, HHUIMATHBY,
JIpyToii. OTBETCTBEHHOCTD,
P.YY .. [IPUYMHBI Hey1au
KOHTPOJIb B (hopMe CIMdeHHsI criocoba
JIEUCTBHA U €r0 pe3ysbTaTa ¢
3aaHHBIM TaJOHOM C
LeTIbI0 OOHAPY)KEHHUS OTKJIOHSHHUH U
OTJINYHUH OT TANOHA
152 | 18 | Pemrenue Pemenuie 3anau u BoIIOJTHEHNE Hcnonb3oBaTh anropuTMsl Ipu K.YVYI. [Ipumensars
3a71aq u yIpa)XHEHUI 10 TeMe pelieHuy 3a1a4 YMeHHe JoroBapHuBaThCs U MPUXOAUTh | MpaBUiia
BBINIOJIHEHNE | « AMHHOKHUCJIOTEL [lenTuabl. K 00IlleMy pELICHUIO B COBMECTHOM J€II0BOTO
YIIpaXKHEHH Benkuy NEATEIbHOCTH; COTPYAHUYECTBA:
if o Teme ILYY. CpaBHMBATH
«AMHHOKHC ‘YMeHue npoBOJIUTh CPaBHEHUE U pa3HbI€ TOUKH
JIOTBIL. KIIaCCH(UKAIHIO 110 3aJaHHBIM 3peHUs;
Henrupr. KPUTEPHSM; CUYHMTATBCS C
Benxn» P.YVI. MHEHHEM J[PYroro

VYmenue Y4YUTHIBATH BBIACIICHHBIC

YCJIOBCKa




YUYHTENIEM OPUEHTHPBI ICHCTBHS B
HOBOM y4yeOHOM MaTepuae B
COTPYAHHYECTBE C yIUTEIEM

153 | 19 | Pewenue PemieHune 3a1a4 U BBINOJHCHIE Hcronb30BaTh alirOpuTMBI IPH K.Yy . IpuMeHsTh
3aj1a4 1 YIpaXHEHUH 10 TeMe pelIeHn! 3a1aq YMeHHe JOroBapHuBaThCs U MPUXOAUTh | MpaBUia
BBIMIOJIHEHUE | «AMUHOKHMCIOTHL. [lenTuasl. K 00I11eMy peIIeHHI0 B COBMECTHON JI€TI0BOTO
YIpaXHEHN | Benkuy» JeATEIBHOCTH; COTPYIHUYECTBA:
it o Teme LYY CPaBHUBATH
«AMHHOKHC YMeHue pOoBOIUTH CPaBHEHHE U Ppa3HbIE TOUYKH
JIOTBIL. KJITacCUPHKALIUIO 110 3aJaHHBIM 3peHust;
Tentumpr. KPHUTEPHSIM; CUUTATHCS C
benkny» P.YVI. MHEHHEM JPYTroro

YMeHHe yUUTHIBaTh BBIICICHHBIC JeIoBeKa
yUHUTEIIeM OPUCHTHPHI ACHCTBHS B

HOBOM y4eOHOM MaTepHaie B

COTPYIHHYECTBE C yUUTEIIEM

154 | 20 | Crpykrypa HyKJIEHHOBBIE KHUCIIOTHI. XapakTepu3oBaTh HyKJICHHOBBIC K.YYI. OLeHUBATh CBOU
HyKJIeHMHOBBI | Hykineosunsl. HykneoTuasr. KUCJIOTHI KaK IIPUPOIHEIE dopmupoBaHue yMeHHs paboTaTh B U 9yXHUe
X KHCIIOT HykenHOBBIE KHCIIOTHI KaK nonumepsl. ONHuCHIBaTh mapax, OTBe4aTh Ha BOIPOCH YUUTENA, | MOCTYIKH;

npupoHble nmoauMepbl. CoCTaB U | CTPYKTYphI HyKJICHHOBBIX YMEHHE UCTIONb30BATh XUMHICCKUH MOTHBUPOBAThH
CTPOCHUE HYKJICHHOBBIX KUCIIOT kucioT. CpaBHUBATH CTPYKTYPHI SI3BIK CBOU JICHCTBYS;
(AHK u PHK). I'mnpomus OETIKOB M HyKJICHHOBBIX KUCIIOT. ILYVYA. BEIpaKaTh
HYKJIEMHOBBIX KHUCIIOT OnuceiBath crpoenue JJHK u dopMupoBaHue yMeHHS HaOMIOIaTh, TOTOBHOCTH B
PHK. Xapakrepu3zoBatb JIeJ1aTh BBIBO/BI NP NPOBEIEHUH m060# cUTyarun
Ba)KHEHIIINE XUMUUECKUE OIIBITOB, YMEHHs PaboTaTh C KHUT O MOCTYITUTh B
CBOWCTBA HYKIIEHHOBBIX KHCIIOT P.YY .. COOTBETCTBHH C
Llenenonaranue u nNjiaHUpOBaHUE. MpaBHIaAMH
TIOBEJICHUS

155 | 21 | Crpykrypa HyxknenHoBbIe KUCIIOTHI. XapakTepr3oBaTh HYKJIEHHOBbBIE K.YYI. BBIpAXXaTh
HyK/IerHOBbl | Hykneos3uapl. HykimeoTuasr. KHCIIOTHI KaK IPUPOIHEIE CTpouTb peueBble BEICKA3BIBAHNUS B MOJIOKUTETBFHOE
X KUCJIOT Hyk/1eMHOBBIE KHCIIOTHI KaK nonumepsl. ONHUCHIBaTH YCTHOM ¥ IMCbMEHHOH (opme; OTHOIIIEHHUE K

npupoHbIe moauMepsl. COCTaB M | CTPYKTYPHI HYKICHHOBBIX apryMEeHTHPOBATh CBOIO TOUYKY 3PEHUS mporeccy
CTPOECHHUE HYKIIENHOBBIX KHCIIOT KucnoT. CpaBHUBATh CTPYKTYpPBI ILYY. MO3HAHUA:
(AHK u PHK). I'mnpomus OETIKOB M HyKJIEHHOBBIX KUCIIOT. OCYIIIECTBISITh aHAIN3 OOBEKTOB C MIPOSIBIISATH
HYKJIEHHOBBIX KUCIIOT OmnmuceBats crpoenue JJHK u BBIJICTICHHEM CYIECTBEHHBIX H BHUMaHHE,
PHK. XapakTtepu3oBaTth HECYIIECTBEHHBIX IIPU3HAKOB; YAWBIICHHE,
BaKHEHIINE XUMHUECKUE P.YYA. JKeJlaHue OoJbIre
CBOICTBA HYKJIEHHOBBIX KUCIIOT yMeHHe BbIOUpaTth Hanbosiee y3HaTh
3¢ G EeKTHBHBIE CTTOCOOBI PEIICHHS
TIOCTABJICHHBIX 3a/1a4.

156 | 22 | buonormuec | Posb HyKIEHMHOBBIX KHCJIOT B OrepupoBaTh TOHATHIMHA K.YY]. [MposBaThL B
Kast poJib KU3HENEATENLHOCTH OPraHU3MOB. | «PEIIMKALMA», «TPAaHCKpUNLuA», | PopMUpOBaHHE yMEHHS paboTaTh B KOHKPETHBIX
HykjienHoBbl | Oynkmu JJHK u PHK. «TpaHCIALUAY, rapax, OTBEYaTh Ha BOIIPOCHI YUUTEN, | CHTYyaIHAX
X KHCJIOT KoMILIeMeHTapHOCTb. «KOMILIEMEHTapHOCTHY, YMEHHE UCTIOIb30BATh XUMHIECKUH J0OPOXKENATENEHO

T'enetnueckuii Koz, «varpuunas PHK», SI3BIK CTb, I0BEpHUE,
HUccnenosanne cocrasa JJHK «rparcnoprHas PHK», ILYVY . BHUMAHUE,




YEJIOBEKA U €ro MPaKTU4ECKOC
3HaA4YCHUC

«pubocomuas PHK». OnucsiBathb
¢ynxonn JHK n PHK.
PackprIBaTh OHOJIOTHUECKYIO

DopmupoBaHe yMeHHs HAOTI0ATh,
JIeTIaTh BBIBOJBI IPH IIPOBEICHUHN
OIIBITOB, YMEHHs PabOTaTh C KHUTOif

IoOMOIIb

POJIb HYKJIEMHOBBIX KUCIIOT P.YYI.
Lenenonaranue 1 MIaHUPOBAHUE.
157 | 23 | Tlpakruueck | Pemenue kauecTBeHHBIX 3a1a4 Ha | IIpoBOAMTH XUMHYECKUI K.YVAI. OneHuBaTh CBOU
ast pabota Ne | pacriozHaBaHHE SKCIIEPHMEHT I10 pacrio3HaBaHuio | CTpOUTH peueBble BHICKA3BIBAHUS B U 9yXHUe
8. KHCJIOPOJCOAEPKAIIUX KHCJIOPOJCOAEPKALIIX YCTHOM M MMChbMEHHOH (opMme; MOCTYIIKU;
«nentHHu | opraHMYEeCKHX COCAMHEHUI OPTaHUYECKUX COEMHEHHUH. apryMEeHTHPOBATh CBOIO TOUKY 3PEHUS MOTUBHMPOBAaTh
Kanust Hab6nronaTs 1 onuceIBaTh ILYVY/. CBOM JICHCTBUS;
OpraHN4CCK CaMOCTOSITENIEHO IIPOBOJUMBIE OCYIIIECTBIITh aHAIN3 00BEKTOB C BBIpaXKaTh
ux OMBITHI C TOMOIIBIO POJHOTO BBIJICJICHUEM CYIIECTBEHHBIX U TOTOBHOCTD B
BEILIECTB» SI3bIKA W SI3bIKA XUMUH. HECYILIECTBEHHBIX IIPU3HAKOB; OO0 CUTyaLUH
Co0uttoaTh npaBuiIa U MPUEMBI P.YVI. MOCTYITUTh B
0Oe30ImacHONn pa60TLI C yMEHHUE 31,161/1paT], HauoOoee COOTBETCTBHH C
XUMHUYCCKUMU BEIICCTBAMU U 3¢ G eKTUBHBIE CITOCOOBI PEIICHHS npaBUIaMH
71a00paTOPHEIM 000PYIOBaHHEM MOCTaBIICHHBIX 3a4a4. OCYIIeCTBIATh MOBEICHUS
caMo- ¥ B3aUMOKOHTPOJIb IIpoLiecca
BBIMIOJTHEHUSI SKCTIEPHMEHTa,
CaMOCTOSITENIHO 0(hOPMIIATH OTUET
158 | 24 | Koudepenn | 3amuTa MpOeKTHBIX paboOT OcymiecTBiATh Mo3HaBatenbHylo | K.YV, OneHuBaTh
us 1o ydamuxcs pedaexcuio B OTHOMICHUHN pa3BepHYTO, JIOTHYHO ¥ TOYHO COOCTBEHHYTO
3aIuUTe COOCTBEHHBIX IOCTHKEHHI! B U3JIaraTh CBOIO TOYKY 3PEHHS C y4ebHyI0
IPOCKTHBIX TMPOLECCE PEIICHUA yqe6H1>1x, HCIIOJIb30BAHUEM al€KBATHBIX (yCTHLIX ACATCIIBHOCTD!:
pabot HCCIIe/IOBATENILCKUX U U TIMCBMEHHBIX ) SI3BIKOBBIX CPE/ICTB CBOH
[M03HABATENbHBIX 3a/1a4 ILYVY. JIOCTH)KEHUS,
Ymenne IpeoOpa3oBBIBATE | CAMOCTOSITEIBHOC
nHopManMI0 W3 OAHOTO BUJA B Th, UHUIIMATHUBY,
JIpyTroii. OTBETCTBEHHOCTD,
P.YVYI. MIPUYUHBI HEYAAY
KOHTPOJIb B (hopMe CIIMUeHHsI criocoda
JIeNCTBUSA U €r0 pe3ysbTaTa ¢
3aJaHHBIM 3TaJIOHOM C
LeTTbI0 OOHAPYKEHHS OTKJIOHSHUH 1
OTJINYHUH OT TANOHA
159 | 25 | Koudepenn | 3ammTa MpoeKTHBIX paboT OcymiecTBiaTs nmo3HaBatenbHylo | K.YV, OrneHnBaTh CBOH
s 10 ydanmxcs pedIexcuio B OTHOIICHNHN CTpouTh peueBble BHICKAa3bIBaHUS B U 9yXKHe
3aIuTe COOCTBEHHBIX JIOCTIKCHUI B YCTHOM ¥ IMChbMEHHOH (opme; HOCTYIKH;
MPOEKTHBIX npolLecce pelieHns y4eOHbIX, apryMEHTHPOBATh CBOIO TOUKY 3PCHUS MOTHBHPOBATh
pabot HCCIIE0BATEILCKUX U ILYVY. CBOM JIEMCTBHUS;

IMO3HABATCJIbHBIX 3a/1a4

OCYIECTBIISITH aHAIN3 0OBEKTOB C
BBIJICJICHHEM CYIIIECTBEHHBIX U
HECYIECTBECHHBIX IPH3HAKOB;
P.YY].
yMeHHe BBIOHpaTh Hauboee
3¢ dexTrBHbIC CIOCOOBI PEIICHHUS

BBIPAKATh
TOTOBHOCTb B
o601 cutyanuun
MOCTYIIUTh B
COOTBETCTBUH C
HpaBUIIAMH




MOCTaBJICHHBIX 3a/ad. TOBEJICHUS
160 | 26 | O6obmatom | 3amaHus MO COCTABICHUIO CucremaTtusupoBath 1 0600mars | K.YY]I. OneHnBaTh
ee YPaBHEHUH peakuuii ¢ yqacTuemM MOTy4YEeHHbIE 3HAHHS O CTPOEHUH, | YMEHHE CaMOCTOSTENbHO COOCTBEHHYIO
MOBTOPEHUE | a30TCOAEPIKAIINX K CBOWCTBAX, MOJTyYCHUH U OpraHM30BBIBaTh y4eOHOE yueOHyI0
o TeMe OHMOJIOTMYECKH aKTUBHBIX pUMEeHe-HUH a30TCOAepIKalluX M | B3auMOJAEICTBHE B IpyIe JeATENBHOCTB!
«AsoT- OpPraHUYECKHX BEIIECTB. OHMOJIOTHUECKH aKTUBHBIX ILYVYA. cBOU
conmepxkami | CocraBlieHHE YpaBHEHH 110 OPTaHWYECKHX Be- IECTB. OCYIIECTBIIATH aHAIN3 00BEKTOB C JIOCTHIKCHUS,
cH 3aJaHHBIM cxeMaM IpespaineHnid. | CocTaBisaTh 06oOImaronye BBIJIETICHHEM CYIECTBEHHBIX H CaMOCTOSITEILHOC
OHOJOTHYEC | Pacuersl 10 XUMHYCCKAM cxeMbl. [IpoBOAUTE pacyeTsl Mo HECYIIECTBEHHBIX IIPH3HAKOB,; Tb, UHUIMATUBY,
Ku (dopMymnam BemecTB U xumuueckuM Gopmynam Bemects | P.YYI. OTBETCTBEHHOCTb,
aKTHBHbIC YPaBHEHHUSIM XUMHUYECKUX U ypaBHEHUSIM XUMHUYECKHX OcCy1IecTBIATh HTOrOBBII U MPUYNHBI Heyad
OPFAaHIMECK | peakunit peakuui IOIIIATOBBIN KOHTPOJIB TI0 PE3yIIBTATY;
e AJleKBaTHO BOCIIPUHUMATH OLICHKY
BEII[ECTBA) —
161 | 27 | O6obmarom; | 3amaHus MO COCTABICHUIO CucrematusupoBats u 0000mars | K.YV, OueHnBaTh
ee YpaBHEHUH peakuuii C yqacTHeM MOTy4YEeHHbIE 3HAHUS O CTPOCHHHY, | YMEHHE CaMOCTOSTENbHO COOCTBEHHYIO
MOBTOPEHUE | a30TCOAEPIKAIINX K CBOWCTBAX, MOJTyYCHUH U OpraHM30BBIBATh y4eOHOE yueOHyI0
1o TemMe OHMOJIOTNYECKH aKTHBHBIX NpUMEHe-HUH a30TCOACPIKalINX M | B3aMMOACIHCTBHE B IpyIIIe JIeSITeNBHOCTD:
«A30T- OpPraHUYECKHX BEIIECTB. OHMOJIOTHUECKH aKTHBHBIX ILYVYA. cBOH
conepkalin | CocraBleHHE YPaBHEHHH 11O OpraHMY€eCKUX Be- IECTB. OCYIIECTBISITh aHAIN3 OOBEKTOB C JIOCTHIKEHMS,
cHu 3aaHHBIM cxeMaM rnpespameHnid. | CocTaBisTh 0boOmaronye BBIJICJICHHEM CYIECTBEHHBIX H CaMOCTOSITEIIEHOC
OHOTOTHIEC | Pacuersl 10 XUMHEECKAM cxemsl. [IpOBOAUTE pacyeTsl Mo HECYIIECTBEHHBIX NPU3HAKOB,; Th, THUIMATHUBY,
Ku (dopMynam BemecTB U xuMuueckuM ¢opmynam Bemects | P.YYI. OTBETCTBEHHOCTb,
aKTHBHBIC YPaBHEHUSIM XUMHUYECKHX U yPaBHEHUSIM XUMHUYECKHX OcCy1IecTBIATh HTOTOBBII U MIPUYUHBI HeyAad
OPraHmeck peakuui peakuui MOIIArOBbIM KOHTPOJIb 110 PE3YJIbTATY;
e AJleKBaTHO BOCIIPUHUMATH OLICHKY
BEI[ECTBA)
YUHUTEIst
162 | 28 | Kourponsra | KoHTposb 3HaHHIT O TeMe OcyiecTBiATh 03HaBaTenbHyl0 | K.YV, OueHuBaTh KP
s pabota No | «AsoTcozeprkaiue 1 pedekcrio B OTHOIICHUH CTPOUTH PEUEBBIC BEICKA3BIBAHNS B COOCTBEHHYIO
4 o Teme OHMOJIOTUYECKH aKTHBHEIE COOCTBEHHBIX JIOCTIDKEHHH B MMICEMEHHOH (opMe; apryMEHTHPOBATh | y4eOHYIO
«A30TCONIEP | OpraHUYECcKHE BELIECTBAY npoliecce perieHns y4eOHbIX U CBOIO TOUKY 3pEHUS JIeATENBHOCTB!
JKalue u MMO3HABATEIbHBIX 3a/1a4 ILYVY. CBOH
Ouonormyec YMmenue MpeoOpa3oBEIBATh | NOCTHXKEHUS,
K1 nHpopManMI0O W3 OJHOTO BHAA B | CAaMOCTOSITEIHLHOC
AKTHBHBIC JPYTOiA. Tb, HHUIIUATHBY,
OpraHuveCK P.YVI. OTBETCTBEHHOCTb,
ue KOHTpOJIb B (hopMe cinueHnst cnocoda | MpHUYMHEI Heyaad
BemecTsa» JeficTBHSA U ero pesynbTaTa ¢
3aaHHBIM TaJOHOM C
1eJIbI0 OOHApYKEHUS OTKIOHEHHH U
OTJIIMYMHA OT 3TaJIOHA
163 | 29 | Anam3 Pa36op u nmpopabotka oumbok 1 | OcymecTBisTh no3Hasarensuyio | K.YV/IL. OueHuBaTh
OLIMOOK 1 HETOYHOCTEH, CASaHHbIX NIPU pedIexcuio B OTHOIICHUH CTPOUTH peUeBbIC BEICKA3bIBAHNS B COOCTBEHHYIO
KOpPEKIUs BBINOJTHEHUH KOHTPOJIBHOM COOCTBEHHBIX JOCTIDKCHUH B HHMCbMEHHOH (hOopMe; apryMEeHTHpPOBaTh | yueOHyIo
3HAHUH 10 paboTsl Hpolecce peleHns y4eOHbIX U CBOIO TOUKY 3PECHUS JIEATENBHOCTD:
TeMe MO3HABATENLHBIX 33124 ILYVY]. CBOHM




«AzoTconep Ymenue peoOpa3oBbIBATh | AOCTHXKEHHUS,
JKalye u nHpOpMAIMI0O W3 OJHOTO BUJA B CaMOCTOSITEIBHOC
6uomnoruuec JPYTOH. Th, HHUIINATHUBY,
Kn P.YV]. OTBETCTBEHHOCT,
AKTHBHBIC KOHTpOJIb B (hopMe ciinueHns crnocoda | IMPUYUHEI Heyaad
OpraHM4ecK JICHCTBHA U €r0 pe3ysbTaTa C
ue 3aJaHHBIM 3TaJIOHOM C
BCIIECTBAY LETBI0 OOHAPYKEHHST OTKIIOHCHHH 1
OTJIMYMH OT 3TaJIOHA
164 | 30 | Ypox- PasnnyHbIE MCTOUYHNUKN CucrematusupoBath 1 0606mate | K.YY/I. OreHuBaTh
KOH(EepeHIM | MPOUCXOXKICHUS OPraHUYeCKHX MOJIY4EHHbIC 3HaHUA O CTPOCHHUH, | Pa3BEpHYTO, JIOTHYHO U TOYHO COOCTBEHHYIO
1 «Kak Ha MOJIEKYJI: KOCMUYECKHE, cBOcTBax M QyHKIMAX M3J1araTh CBOIO TOUYKY 3PCHUA C y4eOHYIO
3emie (doToxuMuUIecKue, OHMOTIOTUYECKN AKTHBHBIX HCIIOJIb30BaHUEM a1€KBaTHBIX (YCTHBIX | AESTEIBHOCTH!
MOABUINCH ruaporepmanbsHble. Peaknuuy, coeuHeHuH. OCyIeCTBIATh 1 IUCEMEHHBIX) SI3BIKOBBIX CPEJICTB CBOU
OHOIIOTHYEC | mpUBOAALIME K CHHTE3Y CIOKHBIX | HO3HABATEIBHYIO PE(IEKCHIO B ILYVY . JIOCTHKEHHS,
KHe OpPTraHWYECKHX MOJIEKYI U3 OoJiee | OTHOLIEHHH COOCTBEHHBIX YMmeHue NIpeoOpa3oBIBaTh | CAMOCTOSITENILHOC
MOJIEKYJIbI 7 npocteix. [Iponcxoxaenne JIOCTIDKEHHH B IIpoIiecce nHpopManMI0O W3 OJHOTO BHAA B | Th, HHUIUATHUBY,
XHUpaIbHOM aCUMMETpHU penieHus yaeOHbIX 1 Jpyro. OTBETCTBEHHOCTb,
YIJIEBOJIOB U aMUHOKHUCIIOT MO03HaBaTEIbHbBIX 3324 P.YVYI. NPUYMHEI HEYAAY
KOHTPOJIb B (hopMe CIIrdeHHsI criocoda
JIENCTBUA U €T0 pe3yJbTaTa ¢
3aJaHHBIM 3TaJIOHOM C
LeTbI0 OOHAPYKEHHS OTKIOHEHUH 1
OTJIMYMH OT 3TaJIOHA
BBICOKOMOVJIEKYJIAPHBIE COEJUHEHUWS 64
165 | 1 | Tomumeps OCHOBHBIE TOHATHS OnepupoBaTh NOHATUSIMHU K.YY . OueHuBathb
BBICOKOMOJIEKYIISIPHBIX «MOHOMEpY, «IOIUMEP», Pa3BEPHYTO, JIOTHYHO U TOYHO M3J1araTh CBOIO COOCTBEHHYIO
COEJIMHEHUI: MOHOMED, «COTIONIUMEDPY, «CTPYKTYPHOE TOUKY 3PEHUS C UCIIOIb30BaHHEM aJIeKBATHBIX y4eOHYI0
MOINMeEp, CTPYKTypHOE 3BEHOY», «CTETICHb (YCTHBIX 1 IMCEMEHHBIX) SI3BIKOBBIX CPEJICTB JeATeTbHOCTB!
3BEHO, CTEIICHb MTOJIMMEPHU3ALTII, ILYVY. CBOU
MOJMMEpPU3ALIH. «I10JIUMEPU3ALUS, YMmenue mpeoOpazoBbIBaTh HHOOPMALIUIO U3 JOCTHKEHUS,
OCHOBHBIE CTTOCOOBI IIOJIUKOHAEHCALIUS». OJTHOTO BHJA B PYTOH. CaMOCTOSITENIbH
MOJTYYEHUS XapakTepr3oBaTh peakluu P.YVY . OCTb,
BBICOKOMOJIEKYIISIPHBIX MOUMEepU3annH 1 KOHTPOJIb B (hopMe ciandeHHs crocoda WHUIAATHBY,
COEIIMHEHMI: peaKkuuu TMOJIUKOH/ICHCALINH KaK CIIOCOOBI JIEUCTBHSA U €ro pe3yabTaTa ¢ 3aJaHHbIM OTBETCTBEHHOCT
MOMMEPH3AIHN U MOTyYEeHUS JTAJIOHOM C IIENbI0 OOHAPYKEHUS OTKJIOHEHUH | b, IPHYHHBI
TMOJINKOH/ICHCALIUH. BBICOKOMOJIEKYJISIPHBIX U OTJIMYUH OT 3TaloHa Heyaaq
Comnonmmepu3zanusi. coeauneHnit. OOBACHATH CBSI3b
CrpoeHne U CTPyKTypa CTPOCHUS ONMEpA C €T
HOJIMMEPOB. 3aBUCUMOCTD CBOUCTBaMHU
CBOHCTB ITOJIMMEPOB OT
CTPOEHUS MOJIEKYIT
166 | 2 | Momumepusr | Knaccnduxanus XapakTepu30BaTh CBOMCTBA K.YV IIposiBisiTh B
e MOJTMMEPOB: MIACTMACCHI H3yYECHHBIX OJMMEPHBIX dopmupoBanue ymMeHus paboTaTh B KOHKPETHBIX
MaTepHabl (TUTaCTHKM), 37aCTOMEPHI MarepuanoB. OnuchIBaTh rnapax, OTBeuaTb Ha BOIIPOCHI YUUTE, CHUTYaIusIxX
(xaydIyKu), BOJIOKHA, CBOMCTBA, CIIOCOOBI IOTY4YEHUS M | yMEHHE UCIIOJIb30BaTh XUMHIECKUH A3BIK JoOposkenaTess




KOMITIO3HUTHI. COBpeMeHHLIe

TMPUMEHEHUS U3YUEHHBIX

LYV,

HOCTb, JIOBEpHE,

TUIACTMACCHI (TITACTUKH) MOJMMEPHBIX MaTepPHAJIOB. dopmupoBaHue yMeHHs HAOMIOAATh, 1eNaTh BHHIMaHUE,
(TTonmaTHIICH, XapaxTepu3oBaTb BBIBOJIBI TP ITPOBEACHHH OIIBITOB, YMCHUS TIOMOIIIb
MOJIUIIPOIHJICH, MOTPEeOHUTENILCKIE CBOHCTBA paboTtath ¢ KHUTOH
MOJUCTHPOIL, U3y4YCHHBIX BEIIECTB P.YYA.
TIOJIMBUHUIXJIOPH], [enenonaranue ¥ IIaHUPOBAHUE.
¢Topomacr,
MOJMATHIICHTEepeTaNaT,
aKpuI-OyTanueH-
CTHPOJIBHBIH IUIACTHK,
TIOJTNKapOOHATEI).
TepmonacTUUHBIE U
TEePMOPEAKTUBHBIC
MIOJIUMEPBL.
deHonpopMaNbIeTHIHBIE
cMmonbl. KoMmnosurasie
MaTepuansl. IlepcriekTHBbI
HCTIONIb30BAHUS
KOMITO3UTHBIX MaTepHajoB.
VYraennacTuku
167 TTomumepusr | Bonokna, ux XapakTepu3oBaTh CBOICTBA K.YV OuennBath JemoncTp
e KIIacCH(pUKALHS. U3y4YEHHBIX NOJIUMEPHBIX dopmupoBaHre yMeHHs paboTaTh B CBOM U Yy)KHE anuu.
MaTepHaIbI [Ipuponnsle u xumuueckue | Marepuanos. ONuchHBaTh napax, OTBe4YaTh Ha BOMPOCHI YUHUTEIs, HOCTYIIKH; O6pasip
yMeHHe TIACTHKOB.
BOJIOKHA. VICKycCTBEHHBIE CBOUCTBA, CIIOCOOBI IIOJIYyYCHHUS M | MCHOJIb30BaTh XUMHUECKUN S3BIK MOTHBHPOBAThH Kosmnexuus
W CUHTETUYECKHE BOJIOKHA. | MPUMEHEHHUS U3yYEHHBIX ILYVY. CBOU JIeliCTBUSA; | BOJIOKOH.
[TonsTHe 0 BUCKO3€E U MOJIMMEPHBIX MaTEepPUaIOB. dopmupoBaHue yMeHHs HAOIIOAATb, 1eNaTh BBIPAXAaTh
aIleTaTHOM BOJIOKHE. XapaxTepu3oBaTb BBIBOJIBI IIPH ITPOBEACHHUH OIIBITOB, YMCHUS TOTOBHOCTb B UTaGopat
Momm>dupHsie 1 HOTpeOUTeNIbCKIE CBOCTBA paboTaTth ¢ KHUTOH mro6oit OpHBII OIBIT
MoMaMHUIHBIE BOIOKHA, X | M3ydeHHBIX BemecTB. Habmomare | P.YVY/I. CUTyalul 15. OTHOIIECH

CTpOEHUE, CBOMCTBA.
[IpakTuueckoe
HCTIOJIb30BAaHNE BOJIOKOH.
Onacromepst. [IpupoaHsrit
Y CUHTETHYECKUH KaydyK.
Pe3una n 360HUT.
ITpuMeHeHMe MoJIMMepoB.
CHHTETHYECKHE
TUTCHKH : M30JISI M YISt
IPOBOIOB, MEMOPaHBHI,
3aIIUTHBIC TUICHKHU JUIS
aBTOMOOWJICH, TMIaCTBIPH,
XUPYPrU4ECKUE MOBA3KU.
Hosele Texnonorun
JaJlbHEeHIIero
COBEPIIEHCTBOBAHHS
MOJTUMEPHBIX MaTePUAIIOB. .

1 ONUCHIBATh AEMOHCTPHPYEMBbIE
MaTtepHaisl ¥ onbIThl. Habmonars
¥ ONTUCBIBATh JIEMOHCTPHUPYEMbIE
U CaMOCTOSITEIEHO ITPOBOIUMBIE
XUMHYECKHE PEaKIHH C
MIOMOIIBIO POJTHOTO SI3BIKA U
sa3p1ka xumun. Coomonars
MpaBHJIA U TIPHEMBI Oe30TacHON
paboTHI ¢ XUMHYIECKIMHI
BEI[ECTBaMH U JJaOOPaTOPHBIM
obopynoBaHuEM

HenenonaraHHe 1 IIJIaHUPOBAHUE.

MIOCTYIUTH B
COOTBETCTBUU C
MpaBUIaMH
TIOBEJICHUS

€ CHHTETHY
lECKHUX BOJIOKOH
K pacTBOpa M
IKUCJIOT U
miegouei




Iomukonnencanus
STUNEHTIIHKOJISA C
TepedTaneBoi KUCIOTOMH.

168 0O606menne | Ob6odOmaromiee moeropeHre | OOGOOIIATE 3HAHUS U JeTaTh K.YV OricHUBATh
u 1o Kypey «Opranunueckas BBIBOJIBI O 3aKOHOMEPHOCTSIX Pa3BepHYTO, JOTUYHO M TOYHO U3JIaraTh CBOIO COOCTBEHHYIO
HOBTOPEHUE | XUMHSD» W3MEHEHUH CBOMCTB TOYKY 3PEHHS C UCIIOIb30BAHUEM SI3BIKOBBIX y4eOHyI0
Marepuana OPTaHNYECKUX COCIMHEHUH B CpeJCTB JeSTeIbHOCTE!
110 Kypcy 3aBHCUMOCTH OT UX CTPOCHMS. ILYY. CBOH
«Opranmiec OcCymIecTBIATh TO3HABATENBHYI0 | YMEHHe IpeoOpa3oBhIBaTh HHGOPMALHUIO U3 JIOCTHKCHUS,
Kas XUMHA» pedIeKcHio B OTHOIICHHH OJIHOTO BHJIA B IPYTOi. CaMOCTOSITEIIbH
COOCTBEHHBIX JTIOCTIDKCHHH B P.YV]. OCTBb,
MpoIiecce perieHus y4eOHbIX 1 KOHTPOJIb B (hopMe ciandeHus crocobda VHULUATHBY,
MO3HABAaTENIbHBIX 3a1a4 JEeHCTBUS U €r0 pe3ysbTara C 3aJaHHBIM OTBETCTBEHHOCT
9TAJIOHOM C IIENTbI0 OOHAPY)KEHUSI OTKJIOHEHHH | b, IPHYHHBI
W OTIMYHH OT 3TaJOHa Heynayd
169 O6o6menne | O6ob6marolee nopropenre | O60OWIATL 3HAHUS U JEIATh K.YVI. OuenuBarh
u 1o Kypey «Opranndeckas BBIBOJIBI O 3aKOHOMEPHOCTSIX Pa3BEPHYTO, JIOTHYHO ¥ TOYHO U3/1araTh CBOO COOCTBEHHYO
HOBTOPEHHE | XHUMHSD» W3MEHEHUH CBOMCTB TOYKY 3PEHHS C UCIIOIBb30BAHUEM SI3BIKOBBIX y4eOHYIO
Marepuana OPTaHNYECKUX COCMHEHUH B CpeICTB JeATeTbHOCTB!
110 Kypcy 3aBHCHMOCTH OT UX CTPOCHHUS. ILYYI. CBOM
«Opranmiec OcyuiecTBIATh MO3HABATENBHYIO | YMeHHe IpeoOpa30oBEIBATh HHPOPMALHUIO U3 JIOCTHKEHHUS,
Kast XUMHA» pedIeKCcHio B OTHOIICHHH OJIHOTO BUJIAa B APYTOi. CaMOCTOSITEITbH
COOCTBEHHBIX TOCTIKECHHUH B P.YVY. OCTb,
MpoIIecce perieH s yaeOHbIX 1 KOHTPOJIb B (hopMe ciandeHus crocoda VHUIAATHBY,
MO3HABaTENIbHBIX 33124 JEeHCTBUS U €r0 pe3yibTara C 3aJaHHBIM OTBETCTBEHHOCT
9TAJIOHOM C 1IeNTbI0 OOHAPYKEHUS OTKJIOHEHHH | b, IPHYHHBI
W OTJIMYMH OT 3TaJIOHa Heynad
170 HWrorossrit Kontpons 3nanmit mo Teme | OcymecTBisaTh no3HaBatensHylo | K.YV, OuennBath 3auer
3a4eT 1o «[Ipenmer pedekcHio B OTHOIICHUH CTPONTH pevueBbie BRICKA3BIBAHNS B TIHCEMEHHOH | cOOCTBEHHYIO
Kypcy OpTaHUYECKOU COOCTBEHHBIX JTOCTIDKEHHH B (opme; apryMeHTHpPOBATH CBOIO TOUKY 3pEHHA yaeOHYI0
OpPTaHUYeCK | XMMHM» npoIecce pemeHus y4eOHbIX U ILYY]. JeATETbHOCTB!
Ol XUMHUHK I03HABATENBHBIX 32124 Ymenue HpCO6paSOBb£BaTb uHbOpMaIHUIO U3 CBOM
OZTHOT'O BHJ1a B IPYI'OH. JIOCTHKCHHS,
P.YVI . CaMOCTOSITEIbH
KOHTPOJIb B (hopMe ciandeHus crocoda IeHCTBUs 0CTE
1 €T0 pe3yabTara ¢ 3aJJaHHBIM 3TaJIOHOM C >
LeTTbI0 O0HAPYKEHHS OTKJIOHEHUH 1 MHALHATHEY,
OTBETCTBEHHOC

OTJIMYHUI OT 3TAJIOHA

Th, IPUYHHBI
Heyau




KAJIEHJAAPHO - TEMATUYECKOE IINTAHUPOBAHHUE YPOKOB XUMHMU B 11 KJTACCE

(5 YACOB B HEJIEJIIO).
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HEMETAJIJIBI 50 4
1 1 BBoansIit Krnaccuduxarms Kiraccudurmposats K.YY]. Bocnpunumars IIpe3enTanu
HHCTPYKTaX | HEOPTaHUYECKUX BEIIECTB. | HEOPTaHUIECKHE BemectBa. | PopMupoBaHue yMEeHUs paboTaTh B peub yuuTens, s «[IpaBuna
o 1/6 DJIeMEHTBHI METaJUIBI u | O0o0mwarTs 3HaHUS U J1eNaTh napax, OTBe4aTh Ha BOIPOCHI HETIOCPE/ICTBEHHO Tb B
Krnaccuduka | HeMeTamTsl M X HOJNOXKEHHE B BBIBOJBI O  3aKOHOMEPHOCTSIX | YUHUTEINsl, yMEHHE HCIIOIb30BaTh He 00pameHHyIo K KaOuHeTe
st ITepuoaunueckoit CUCTEME. | U3MEHEHUI CBOMCTB HEMETAIIIIOB XUMHUYECKUH SI3bIK ydauiemycsi; BBIpaK | XUMHUH»
MPOCTHIX Bnaroponnbie (MHEpPTHBIE) Ta3bl. | B nepuoaax u rpymmax | ILYY/. aTh
BEIIECTB. O6mas xapakTepuctuka | Ilepnomuueckoi cucrembl. | DopMupoBaHHE YMEHHUS HAOMIOAaTh, | TOJIOKUTEIBHOE [Ipe3enTanu
Bonopon 9JIEMEHTOB TJIaBHOM HOATPYIIIBI XapaxTepu3oBaTb ofIye | nenarh BBIBOJBI P IIPOBEACHUN OTHOILICHUE K s
VIl rpynmer.  OcobGeHHOCTH | cBOWCTBa 0JIarOpOJHEIX | OIBITOB, YMEHUS PaboTaTh C KHUTOM npoueccy «Bogmopon»
XAMHYECKUX CBOWCTB. | (MHEPTHBIX) rasos. | P.YVY/]. TO3HAHUS:
[pumenenue 6naroponubix | I[IporHosmpoBath CBOMCTBA | CaMOCTOSITEIBLHO ONPEAEIATH LIeNH, HPOSIBIIATH
razoB. Bomopon. Ilomyuenwme, | Bomopozaa M ero cOeANHEHHH Ha 3aJaBaTh TapaMeTPHl U KPUTEPHH, 110 | BHIMAHUE,
(1)I/I3I/IquKI/Ie H XUMHUYCCKHEC OCHOBEC 3HAHUM o KOTOPBIM MOKHO ONIPEACINTD, YTO YAUBJICHUE,
cBo¥icTBa (peakiuu ¢ MeTaiaMu | [leproanaeckom 3aKOHE. | IIeNb JOCTHTHYTA. JKeTaHue OoJbIIe
Y HeMeTaJlaMH, BOCCTaHOBIICHHE | XapaKTeph30BaTh HAXOX/CHUE B y3HaTh
OKCHJIOB U coJieid). ['mapusl. pupoze, CBOICTBa,
TomnnMBHBIC YIEMEHTHI. OUONIOTHYECKYIO POJIb M 001acTH
MPUMEHEHHS BOJIOPOJIA.
Habmonars u OIUCHIBATH
JIEMOHCTPUPYEMbIE OTBITHI
2 2 Krnaccuduka | Krnaccudurarus Knaccudurmposatsh K.YVY]. Oco3HaBaTth IIpesenraum | JlemomcTpa
IS HEOPTaHWIECKHX BEIIECTB. HEOpPraHWIECKHE BEIeCTRa. OCYIIECTBISITH JACIOBYIO 3HAUUMOCTh HayKH, | 5 M.
MIPOCTBIX DJeMEHTbI METaJLTBI U O006mate 3HaHUS U IeTaTh KOMMYHHMKAIIHMIO KaK CO TOTOBHOCTb K «Bonopon» Topenne
BEILECTB. HEMETA/LITEL H MX TOTIOKEHHE B BLIBOJILI O 32KOHOMEPHOCTAX CBEPCTHUKAMHU Hay4JHO- BOTOPOZIA
Bonopon [Iepuoguueckoii cucreme. M3MEHEHUH CBOMCTB HEMETAIIIIOB ILYVY. TEXHUYECKOMY
Bbraroponnsle (MHEPTHEIE) TA3HI. B IIEpUOAAX U TPyIIax UCKaTh U HAXOAUTH 0000IIEHHBIE TBOPYECTBY,




OO1mas xapakTepucTuKa Ieproauyeckoit CHCTEMBIL. CIocoO0B! peleHus 3a/1a4, B TOM 3aHHTEPECOBAHHOCT
3JIEMEHTOB TJIaBHOM HOATPYTIIIBI XapakTepu3oBaTh 001IHe YHCIIE, OCYIECTBIISATE Pa3BEPHYTHII b B HAYYHBIX
VIII rpymmst. OcoGeHHOCTH CBOIicTBa 01aropoJHEIX MH(OPMAIMOHHBIHA TOMCK 3HAHMAX 00
XMMUYECKUX CBOMCTB. (MHEpTHBIX) T'a30B. P.YVYI. YCTpOICTBE MUpa U
[TpumeneHue GraropoaHbIX IIpornosupoBars cBOiCTBa BBIOHPATh ITyTh JOCTH)KEHHUS LEITH, obmecTBa
ra3oB. Bogopon. [lonyuyenue, BOZOPOJA U €r0 COSANHEHHUH Ha IJIAHUPOBATh PELICHUE
¢dm3HIecKre 1 XUMUIECKHE OCHOBE 3HaHUH O MIOCTaBJICHHBIX 3a]a4, ONTHMH3UPYS
cBoiicTBa (peakiyu ¢ MeTaaaMu | IleprHoanueckoM 3aKkoHe. MaTepHalbHbIe U HEeMaTepUaIbHbIE
1 HEMETaJIaMH, BOCCTAaHOBJIEHHE | XapaKTepHu30BaTh HAXOXJICHUE B | 3aTpaThl
OKCHJOB U cojielt). ['mapusl. MIPUPOJIE, CBOMCTBA,
TonnuBHBIE YIEMEHTHI. OHOJIOTHUECKYIO POJIb ¥ 00JIACTH
MPUMEHEHHS] BOAOPOA.
Habmronate 1 onucHBaTh
JIEMOHCTPUPYEMBIE OIBITEI
I'anorenst Ianorenst. O6mas XapaxTepu3oBaTh 00mIHe K.YVYA. OuennBath IIpe3enTanu
XapaKTepHUCTHKA HIIEMEHTOB cBoiicTBa sneMenToB VII rpynmsl | pa3sBepHYTO, JOTHYHO U TOUYHO COOCTBEHHYIO st «OO0mas
rinaBHO# moarpynmsl VII rpynmer. | rmaBao# nmoarpynmnsl. OOBSCHATS | U3/Iarath CBOIO TOUYKY 3PSHUS C y4eOHyI0 XapakTepuc
®duznueckne CBOHCTBA IPOCTHIX 3aBHCHMOCTH CBOICTB BEI[ECTB OT | HCIIOJb30BaHUEM aIeKBaTHBIX JeATeIIbHOCTh: CBOM | THKa
BEIECTB. 3aKOHOMEPHOCTH UX COCTaBa U CTPOCHHS. (YCTHBIX M INCHMEHHBIX) SI3BIKOBBIX JOCTHKEHUS, rajgoreHoB»
HN3MEHEHUSI OKHCIHTENILHON O06006mars 3HaHUS U JeTaTh CpencTB CaMOCTOSITEIBHOCTh
aKTHBHOCTH I'aJIOTCHOB B BBIBOJIBI O 3aKOHOMEPHOCTSIX ILYV/. , THHIHATHBY,
COOTBETCTBUH C UX TOJIOKEHUEM | M3MEHEHHUI CBOICTB IaJOTCHOB. Ymenue NpeoOpa3oBEIBaTh | OTBETCTBEHHOCTb,
B [I€PHOJUYECKON TabmIIe. ITporuo3upoBaTsk cBoiicTBa nHGOpPMaIMI0O W3 OJHOTO BHIA B | MPUYUHEI HEyAad
lamorenoBogOPOIBI — HEeH3y4IEeHHBIX HIEMEHTOB H UX JPYTOif.
MOJTy4eHHUe, KHCIOTHBIE U COeIMHEHNI Ha OCHOBE 3HaHUKH 0 | P.VV]I.
BOCCTaHOBHTEJIbHBIC CBOMCTBA. Ilepuonuueckom 3aKoHe. KOHTPOJIb B hopMe CITnueHust
lanoreHoBoIOPOIHI, OOBACHATH B3aUMOCBSI3H MEXKITY cnoco0a JeHUCTBHS M €ro pe3yinbTaTa
raJOreHOBOIOPO/IHBIC KHCIOTH U | HAaXOXJIECHUEM B IIPHPOJE, C 3a/laHHBIM ATAJIOHOM C
ux coid. [Topsnok BEITECHEHUS CBOWCTBaMH, OMOJIIOTHUECKON LeJIbI0 OOHAPYKEHHS OTKIIOHEHHH U
rajoreHoB U3 pacTBOPOB POJIBIO M 00NACTSIME IIPUMEHEHUS | OTJIMYMI OT STANOHA
rajJoreHu10B N3y4aeMbIX BELIECTB
lanmorenst Tanorenst. O6mias XapakTepuzoBaTh 0011 K.YVY]. OueHuBathb [Ipesenranu
XapaKTepHUCTHKA HIIEMEHTOB cBoiictBa »nemenToB VII rpymmer | dopMupoBaHue ymeHus paboTaTh B COOCTBEHHYIO s «O6mast
riaaBHoit noarpynmnel VII rpynmsl. | rnaBHO#M moarpymnmnbl. OOBSCHATH napax, OTB€4aTb Ha BOITPOCHI yueOHyI0 XapaKTepuc
®duznyeckne cBOHCTBA MPOCTHIX 3aBUCHMOCTh CBOUCTB BEIIECTB OT | YYHTEJNs, YMEHHUE UCIIOIb30BATh JIeATeTIbHOCTE: CBOM | THKa
BEIIECTB. 3aKOHOMEPHOCTH UX COCTaBa U CTPOCHHUS. XUMHYECKHH SI3BIK JOCTHIKSHUS, rajJoreHoB»
HN3MEHEHUS OKUCITHTEIILHON O600mars 3HaHUS U JIeT1aTh ILYY/. CaMOCTOSITEJIBHOCTh
aKTHBHOCTH I'aJIOTCHOB B BBIBOJIBI O 3aKOHOMEPHOCTSIX dopmupoBaHHe yMEHHS HAOMIOAATh, | , UHUIMATHUBY,
COOTBETCTBHH C UX TOJIOXKEHHEM | M3MEHEHHUIl CBOICTB IaJOTCHOB. JIeTIaTh BBIBOJIBI MIPH MIPOBEACHNUH OTBETCTBEHHOCTb,

B [IEPUONYECKOM TabHIe.
lamorenoBogOpOIBI —
HOJTy4deHHe, KUCIOTHBIE U
BOCCTAHOBHTEIILHBIC CBOHCTBA.
I"anorenoBonopoabl,
raJIOTCHOBOOPOIHBIE KHCIOTHI U
nx coinu. [Topsiiok BEITECHEHHS

[IporHo3upoBats cBoiicTBa
HEH3y4YEeHHBIX HJIEMEHTOB M UX
COEIMHEHUI Ha OCHOBE 3HaHHUH 0
Ileproguueckom 3aKkoHe.
OOBACHATH B3aMMOCBS3H MEXKAY
HaXO0XJICHUEM B IIPUPOJE,
CBOMCTBaMH, OMOJIOTHYECKOMH

OTIBITOB, YMEHUS PabOTAaTh C KHUTOH
P.YYI.
Llenenonaranne u MmIaHAPOBAHHE.

MPUUYMHBI HEYAAY




raJIOreHOB M3 PaCTBOPOB

POJBIO U 00TaCTAMH IPUMEHEHUS

TaJOTCHUIOB N3y9aeMBIX BEIIECTB
Xiop XI10p — MOJyYeHHUE B O6mbacuaTh 3aBucuMocTh cBoiicte | K.YV /I, ®opmuposanue
TPOMBIIIIICHHOCTH U XJIoOpa OT €r0 CTPOCHUA. (DopMI/IpOBaHI/Ie YMEHUS pa60TaTb B HHTEpECA K
11a00paTOPHH, PEAKIIUY C OOBACHSTH B3aUMOCBSI3H MEKITY napax. H3yqaeMoMy
MeTalllaMH 1 HeMeTaulaMu. HAaX0XKACHHEM B IPUPOJIEL, I.YV/]. MaTepuany JleMoHcTpa
B3aumopeiicTBue X0pa ¢ BOIOH | CBOWCTBaMH, OHOJIOTHUCCKON DopMUpPOBAHKE YMEHHS HAGNIOATS, LHH.
¥ pacTBOpamy menovci. LlemHoit | poibio u 061acTsAMH IPUMEHCHUS. | fenaTh BBIBOJEI IPU IPOBEACHUH Tonyuere
MEXaHU3M pCaKIH XJ10pa.XapaKkTepH30BaTh OTIBITOB, YMEHHS PaOOTATh C KHUTOM
B3aNMOJICHCTBHUSIXJIOPA C IPOMBILICHHBIC U JIAOOPATOPHEIE | P Yy 1. XJiopa
Boj10pojioM. O6e33apaXuBaHue CHIOCOGHI MOy4EHHS XJI0pa. VMEHHE XaPAKTEPHIOBATE CYNIHOCTS (ombIT B
[IUTHEBOM BOJIBI XJIOPOM. HcenenoBars CBONCTBA TOHSITHI THCTHIE BEIeCTBa M CMECH npoOHpKe).
XpaHeHUe 1 TPAaHCTIOPTHPOBKA u3y4aeMbIx Bewects. Habmopats | o noco6mr paszenenus cmeceii Jlaboparop
XJIopa. JEMOHCTPUpPYEMBIE H ca- HBIH ONBIT
MOCTOSITEIILHO IPOBOHMBIE 1.
omnbIThl. HabmronaTs XumMudeckue Honyucnne
PEaKIMU 1 OIHCHIBATH UX C X710pa U
MOMOIIBIO PYCCKOTO SI3bIKa H
sa3pika xumun. CoOmronaTh HSyquiHe
NpaBHJIa U IIPHEMBI Oe301acHoN Cro CBOUCTB
paboThI ¢ XUMUYECKUMH
BEIIECTBAMH U J1aOOpaTOPHBIM
00opynoBaHIEM
Xnop XJop — noJyiyueHue B OOBsCHATS 3aBUCHMOCTE cBOHCTE | K.YV ]I, OueHuBaTh CBOM U
TIPOMBIIIJICHHOCTH U XJIopa OT €ro CTpOCHUA. (DOpMHpOBaHI/IC YMEHUA pa60TaT1> B YYy>KHUE€ MTOCTYIKH,
nabopaTopuu, peaKiuy ¢ OOBSACHATH B3aMMOCBSI3H MEXKIY mapax. MOTHBUPOBATH CBOH
MeTaJUIlaMH M HeMeTaJUIaMu. Hax0XKIAEHHEM B IIPHUPOJIE, LYY JeHCTBYS;
BzaumoneiicTBie xitopa ¢ BOJOH | CBOHCTBaMH, OMOJIOTHUECKOH DOpMUPOBAHIE YMEHNS HAGIIOATh, | BPIPAXKATH
¥ PacTBOPaMH wwienouei. LlenHoil | posbio i 001acTAMM NPUMEHEHUS | neqaTh BHIBOBI IPU IPOBEACHAH TOTOBHOCTb B
MEXAaHU3M PEAKIUH XJ10pa. XapakTepu30BaTh OIIBITOB, YMEHHUS PabOTATh ¢ KHUTOM mo00i cuTyaruu
B3aMOJICHCTBUSIXJIOPA C NIPOMBILIIEHHBIE U Ta00PaTOpHBIE | p Yy 1. HOCTYITHTH B
BozoponioM. O6e33apakuBaHNe CHOCOOBI TOTyYESHUS XJIopa. VMeHHe XapakTepu3oBath cymmocts | COOTBETCTBHIM C
MMUTHEBOM BOJBI XJIOPOM. VICCJ’[S}]OB&TL CBOIiCTBa [MOHSITHH YUCThHIE BEIECTBA M CMECH InpaBujiaMu
XpaHeHNe 1 TPaHCTIOPTHPOBKA usy4aeMblx ewects. Habmogats | | oo o~ o pasienenns cmeceii TIOBE/ICHUS
xJjopa. JIEMOHCTPUPYEMBIE U
CaMOCTOSITEJIFHO MPOBOIIMBIE
omnbITEl. HabmonaTs xumudeckue
PpC€aKkiru U ONMMChIBATb UX C
MOMOIIBIO PYCCKOTO SI3bIKA H
s3p1ka xumun. Coomonars
MpaBHJIa U TIPHEMBI Oe30TacHON
paboThl C XUMUYIESCKUMHU
BEIECTBAMH U JTa0OpaTOPHEIM
o0opynoBaHueM
Kucnoponu | Kucnopoassie coequHeHUs XapakTepr30BaTh CBONCTBA K.YY/]. dopmupoBaHue IIpeseHTay | Jiemoncrpauu
bIC XJiopa. FI/IHOXJ'IOpI/ITLI, XJIOpaThl U KHACJIOPOAHBIX COC,Z[I/IHCHI/Iﬁ 1. CDOpMy.HI/IpOBaHI/IC COOCTBEHHOT'O HHTEpECA K A H.




COEIMHEHUSI | TIEPXJIOPAThl KaK TUIIUYHbIE xjopa. ConocTaBIsTh MHEHHUS U TTO3ULIUH; U3y4aeMOMy «CoenuHen | OxucnurenbH
XJiopa OKHUCJIUTENHN XUMUYECKUE CBOUCTBA ILYY. MaTepuaity Usl XJIOpa» bie CBOHCTBA
KHCIIOPOIHBIX COeNUHEHM Xmopa | 1.DopMupoBaHie yMeHUsI pactsopa
¢ o0nacTsIMU IPUMEHEHUSL. HaOIf01aTh, eTaTh BBIBOIBI IPH THIOXJIopHTa
Hccnenosars cBoiicTBa MPOBEICHNUH OIIBITOB, YMEHUS ;anm'
a0opaTopHbI
n3y4yaeMbIx BemecTB. Habmonate | paboTaTh ¢ KHUTOM i OMBIT 2.
JIEMOHCTPUPYEMBIE U Ca- P.YV/. CBoiicTBa
MOCTOSITEIILHO IPOBOJAMBIE 1.YMeHne caMOCTOSITENBHO XJI0pCoziepKa
onbITEl. HabmronaTe XMMHUYecKie | ameKBaTHO OICHMBATH IPaBHIIEHOCTh HHX
peaKkLyy U OIUCHIBATH UX C BBITIOJIHEHHS IEHCTBUS U BHOCUTH orbenuBaresnei
MOMOIIIBIO POJTHOTO SI3BIKA U HE0OXOJMMBIE KOPPEKTUBHI B
si3p1ka XUMuH. CoOmroaats HCTIOJTHEHNE
NpaBHJIa U IIPHEMBI Oe30macHon
paboThI ¢ XUMUYECKUMH
BEIECTBAMHU U J1aOOpaTOPHEIM
000pyI0BaHUEM
Kucnoponn Kucnoponusie coearneHus XapakTepu3oBaTh CBOHCTBA K.YY/]. dopmupoBaHue [Ipesenranu
ble XJI0pa. 'UIoXI0pUTHI, XJIOPAThl U | KUCIOPOIHBIX COCIUHECHUMN 1.Pa3pemenne KoHPIUKTA HMHTEpEca K a1
COEIMHEHHSI | TEePXJIOPaThl KaK TUITNYHbBIE xJsopa. CornocTaBisiTh 2.VupasieHue H3ydaeMoOMy «CoenuHeH
XJjopa OKHCIIUTENN XHMHYECKHE CBOICTBA MOBEICHUEM MapTHEpa. MaTepHaiy Usl XJI0pay
KHMCJIOPOHBIX COeMHEnHH xaopa | TLYVY/I.
¢ oOnacTsIMu IPUMEHEHUSL. 1.®opmupoBanue
Hccnenopath cBolCTBa [I03HABATEIbHON IIEITH.
n3ydaeMbIX BemiecT. Habmonate | TepMuHBL.
JIEMOHCTPUpPYEMEIE U ca- P.YVYA.
MOCTOATCIbHO IIPOBOIUMBIC 1.CaMOCTOATENBHO a1€KBATHO
ombIThl. HabmogaTs XMMHUYECKHe | OIEHHBATh IPAaBUIILHOCTh
PEaKINU 1 OIHCHIBATH UX C BBIITOJTHEHUS ISHCTBHUS U BHOCHTH
MOMOII[BIO POTHOTO SI3BIKA U HE0OXOJMMBbIE KOPPEKTUBHI B
s3bIka xuMun. CoOmoaarh HCIIOJTHEHUE KaK 10 X0y €ro
NpaBHiIa U IPHEMbI Oe30macHon peanm3anum, Tak U B KOHIIE
paboTHI ¢ XUMHIECKIMHI TIEHCTBHS.
BEIECTBAMH 1 JTaOOPaTOPHEIM
o0opynoBaHueEM
XinopoBogop | XI0poBOAOpO — MOJYUYCHHE, O6wsicHaATh 3aBUcHMOCTE cBoiicte | K.YV /. Oco3HaBarb [Ipe3enTanu
on. ConstHast | KHCJIOTHBIC M | BEIeCTB OT UX cocraBa MU | 1.Paspemenne koH}pukTa 3HAUUMOCTh HayKH, | 5
KHCIIOTa BOCCTAHOBHTENbHBIE  CBOICTBA. | CTPOEHHS. [Iporro3upoBars | 2.Vmpasienue TOTOBHOCTH K «CoenuHeH
XJI0pOBOAOPOLI. ConsHas | CBOHCTBA COIMHEHUII HA OCHOBE | MOBEACHUEM TapTHEPA. Hay4HO- Usl XJIOpay
KHCIIOTa u ee CONM. | 3HAHUH 0 IMepuommaeckom | LYY, TEeXHUIECKOMY
KauecTBeHHbIE ~ peakIMd  Ha | 3aKOHe. XapaxrepuszoBath | 1.MopmupoBaHue TBOPYECTBY,
raJIOTeHUI-HOHBI cBoiicTBa XJIOPOBOJIOPO/IA, | TMO3HABATEIHHOM IIENH. 3aUHTEPECOBAaHHOCT

COJITHOM KUCJIOTBI H €€ COJICH.
CormocTaBisiTh XUMUYCCKUE
CBOIiCTBa  XJIOPOBOJOpOJAa U
COJISTHOM KHCIIOTBI C 00JIaCTSIMU
IpUMEHEHHA. XapaKTepu30BaTh

TepMuHsblL.

P.YV.

1.CaMOCTOSITEILHO a/IeKBAaTHO
OIICHMBATH MPABUIBHOCTH
BBIIIOJIHEHHUS IEHCTBUS X BHOCUTH

b B HAYYHBIX
3HaHUSIX 00

yCTpOIcTBE MHpa U

ob1ecTsa




MPOMBIIUIEHHBIE U TAO0OpaTOpPHbIE
CIocoOBl  TTONYYEHHSI  COJSTHOM
KHUCJIOTBI

HEOOXO0MMbIe KOPPEKTHBHI B
WCIIOJIHEHUE KaK MO X0y ero
peanzauuy, Tak U B KOHLE
JIEHCTBHS.

10 | 10 | ®rop, OpoM, | DusHUECKUe CBONCTBA MPOCTHIX O600nIaTh 3HaHUS U JENaTh K.YY/. O1eHUBAaTh
MO U UX BeriecTB. OCOOEHHOCTH XUMUU BBIBOJIBI O 3aKOHOMEPHOCTSAX 1. Pazpenrenue KOH(IUKTA COOCTBEHHYIO
coequHeHus | ¢ropa, 6poma U Hoxa. W3MEHEHHUH CBOMCTB raJIOT€HOB. 2.VrpaBieHue IoBeIcHIeM yueOHyI0
KadecTBeHHas peakius Ha HOJI. TIporao3mpoBaTh CBOWCTBA napTHEpa JIESITEIbHOCTD: CBOU
[IpuMeHeHNe TajJoreHoB U UX COEIMHEHHI Ha OCHOBE 3HAHUI O ILYV]. JIOCTHKCHUS,
BaXKHEUIIINX COCTUHEHUI [lepuoanueckom 3aKkoHe. 1.dopMupoBaHHe CaMOCTOSITENIbHOCTh
OOBACHATB 3aBUCUMOCTb CBOHCTB | o3papaTenbHOl e , HHUIIUATHBY,
BEIIECTB OT UX COCTaBa U pacueTHbIe (OPMYIIBL; OTBETCTBEHHOCTD,
cTpoeHusl. XapaKTepu3oBaTh TePMUHEL MIPUYHHBI HeyIa4
cBoMicTBa BTOpa, Opoma, Hoza u P.VV]I. JleMoHCTpanH
X coequHEeHNCOoNoCTaBIsATh |.llenenonaranue u 21;(?;;:)? c
XUMHUYECKHE CBOHCTBA Topa,
OpoMa, HoJia U MX CO- e(l[bI/IHIe)HI/Iﬁ [ [IAHHPOBAIHE BOJIO.
001acTsIMU IPUMEHEHHUSL. J“]aﬁol)ampﬂm
- i ombIT 3.
HccnenoBath cBOWicTBa Croiictsa
n3y4aeMbIx BemiecTB. Habmonats 6poma, Hoa i
JIEMOHCTPUPYEMbIC 1 ux coyeit
CaMOCTOSITEEHO IPOBOANMBIE
onbIThl. HabmonaTh XMMHUECKHE
PEaKuuy U OMUCHIBATE HX C
MOMOII[BIO POJTHOTO S3bIKA U
sa3pika xumun. CoOmronaTh
[IpaBWJIa U IpUeMbl 6e30nacHON
paboTHI ¢ XUMUYECKUMH
BEIIIECTBAMH U JIAOOPATOPHBIM
o0opynoBaHuEM
11 | 11 | ®rop, 6pom, | DusnuecKue CBOMCTBA IIPOCTBIX OG600ImATE 3HAHKS U JIETaTh K.YY/]. dopmMupoBaHue
HOJI U UX BemecTB. OCOOEHHOCTH XUMHH BBIBOJIBI O 3aKOHOMEPHOCTSAX Pasperiienne koHpIMKTa HHTEpeca K
COCIMHCHUA Q)Topa, 6p0Ma n uojga. W3MEHEHHUI CBOMCTB raJIOT€HOB. praBHeHI/Ie IIOBEJICHUEM ITapTHEPA n3y1acMoMy
KauecTBeHHas peakiyst Ha HOJ. [IporHo3upoBats cBoiicTBa LYY MaTepuaiy
ITpuMeHeHue raJoreHoB u ux COEIMHEHUI Ha OCHOBE 3HaHHH 0 dopMupoBaHue

BaKHEHIIINX COEIUHEHUI

IMepuogiyeckoM 3aKOHE.
OOBSICHATH 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U
cTpoenusi. XapaKkTepu30BaTh
cBolicTBa hTOpa, OpoMa, Hoja u
ux coennHeHniiComoCTaBIsATh
XMUMHYECKHE CBOUCTBA HTOPA,
OGpoma, Ho/Ia U UX CO- CIUHCHUIA C
001acTAMU IPUMEHEHUSL.
HccnenoBaTth CBOMCTBA
n3yvaeMbIx BeuiecTs. Habmronarh

MO3HABATENBHOI IeITH:
pacueTHbIe HOPMYJIBI;
TEPMHHBIL.

P.YVY].
[lenenonaranue u
IJIAHUPOBAHUEC




JEMOHCTPUPYEMBIE 1
CaMOCTOSITEJIFHO MIPOBOIMMBIE
omnbITEl. HabmronaTs xumudeckue
PEaKLHU U OIUCHIBATH UX C
MOMOIIIBIO POJTHOTO SI3BIKA U
s3p1ka xumun. CoOronaTh
MpaBHJIa U TIPHEMBI Oe301acHON
paboThI ¢ XUMUYECKUMHU
BEIECTBAMH U JTaOOpaTOPHEIM
o0opynoBaHuEM

12 | 12 | Hpaxruueck | Pemrenue 3KCepUMEHTATbHBIX IIpoBoauTh XUMHYECKUI K.YVYI. O1neHuBaTh CBOU U
ast pabora Ne | 3amau teme «[ amoreHs» 9KCIIEPUMEHT 110 ITOJIyYECHUIO CTpouTh peueBble BHICKA3bIBaHUS B Yy)KHe IOCTYIKHU;
1. Pemenue XJIOpUJIa MATHUS, HOJHOM BOJIBL, YCTHOMH ¥ MUCBMEHHOHU (opme; MOTHBHMPOBATh CBOU
JKCIIEpUMEH UJICHTU(QUIINPOBAHHUIO HOHOB apryMEHTHPOBATh CBOIO TOUKY JeHCTBUS;
TaJIBHBIX BOJIOPOJIa, HOJIa, TAIOTEHU-UOHBI | 3PEHHUS BBIPAXKATh
3a1a4 1o C IIOMOILBIO KaYECTBEHHBIX ILYVI. TOTOBHOCTh B
TeMe peakuuii. Habmogates u OCYILIECTBIIATH aHAIN3 OOBEKTOB C Tmr000ii cUTyaun
«["anmoreHbl» OIHUCHIBATh CAMOCTOSATEIBHO BBIZIEJICHHEM CYIIECTBEHHBIX 1 TOCTYTIUTh B
MPOBOJIMMBIE OTIBITHI C IOMOMIBIO | HECYIIECTBEHHBIX IPU3HAKOB; COOTBETCTBHH C
POZHOTO $3bIKa U SA3bIKA XUMUHU. P.YVYI. npaBUIaMu
CobmonaTs mpaBuiia ¥ IpHEMBbI yMeHHe BbIOupath Haubonee NIOBEJECHUS
6e30macHoi paboThI ¢ 3¢ dexTHBHBIE CIIOCOOHI pPeIeHNUs
XUMHYECKIMH BEIIECTBAMH 1 MOCTaBJIEHHBIX 3a1a4. OCyIIecTBIATh
71a00paTOPHBIM 000PYIOBaHHEM caMo- M B3aMMOKOHTPOJIB IIponecca
BBINTOJTHEHUS SKCIIEPUMEHTA,
CaMOCTOSITEIBHO O(OPMIIATH OTUYET
13 | 13 | Pemenue BrinonHenue ynpaxxHeHHUH 1Mo CocraBnsth ypaBHeHus peakuuii, | K.YV, IIpumensrtsb
3a1a4 u | Teme «l amoreHs», Ha C MIOMOILBIO0 KOTOPBIX MOXKHO ‘YMeHne 10roBapuBaThCsa U npaBuia JeJ0BOro
BBITIONIHEHUE | COCTaBJIEHHE YpaBHEHMI OCYILIECTBUTD LIETIOUKU MPUXOINTH K 00LIEMY PEIICHHIO B COTPYAHHYECTBA:
YIOpPaKHEHU | peakluil, COOTBETCTBYIOUIUX MIPEBpPALIECHUH BEIECTB. COBMECTHOM JIEATENBHOCTH; CPaBHUBATh PA3HBIE
i 10 TeMe | 3aJaHHBIM LIENOYKaM OcCymIecTBISATh pacdeTsl Mo ILYVY . TOYKH 3PEHUS;
«[anorensr» | mpeBparmmenuii. Pemrenne XUMHYECKUM yPaBHEHHSM. VYMeHune npoBoUTh CPaBHEHHE U CUHUTATHCS C
pacdeTHBIX 3a/1a4 110 Hcrons30BaTh arOpUTMEI PR KITaCCH(HKAIIHIO 110 33TaHHBIM MHEHHEM JPYTroro
XUMHYECKHM (popMysiaM 1 pelLeHny 3a1a4y KpUTEpUsIM; qenoBeKa
ypaBHEHUSIM P.YVYA.
YMeHHe yIUTHIBAaTh BBIICICHHBIE
YUYHUTENIeM OPUEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepuale B
COTPYAHHUYECTBE C yUUTETEM
14 | 14 | XanpKkoreHbI | DeMEHTHI OATPYIIIIBI XapaxTepu3oBaTh 00mme K.YVYI. 1.MoruBauus [Ipesenranu
kucnopozna. O0mas CBOWCTBA XaJIbKOI'€HOB. Paspemenne koH(IIIKTa HaydeHus npenmery | s «OoOmmas
XapaKTepUCTHKA SJIEMEHTOB OOBSACHATH 3aBUCUMOCTb CBOMCTB | YTIpaBiieHHE TOBEICHHEM TapTHepa XUMHS XapakTepuc
ri1aBHOH noarpynnsl VI rpynnsl. | BEIIECTB OT UX COCTaBa U ILYVY]. 2.HpascTBeHHO- THKa
®dusnyeckne CBOHCTBA MPOCTHIX crpoeHus. O6001aTh 3HAHUS U DOpMUPOBAHUE O3HABATENLHON 3TUYECKOE 3JIEMEHTOB
BEIIECTB JieNIaTh BBIBOJIBI O Heln OLICHUBAHHE VIrpynmst
3aKOHOMEPHOCTSIX H3MEHEHHUI P.YV]. TJIaBHOM




CBOICTB XalIbKOT'€HOB. Llenenonaranue u MiIaHUPOBaHHE MOATPYTIIIEI
IIpornosupoBats cBOWCTBa »
HEN3y4YEeHHBIX JIEMEHTOB M UX
COCIMHEHUI Ha OCHOBE 3HaHUM O
Ileproguueckom 3axkoHe.
OOBSACHATH B3aMMOCBSI3H MEXKIY
Ha- XO)KIEHHEM B IIPHPOJIE,
CBOMCTBaMHM, OHOJIOTHYECKOM
POJIBIO M 00TACTSMH IIPHMEHEHHUS
U3y4aeMBbIX BEILIECTB
15 | 15 | Ozon — | O30H Kak aJuIOTPOMHAS XapakTepu3oBaTh 030H Kak K.YVY]. OueHuBartb [Ipesenranu
AUIOTPONHA | MOTU(PUKALUS KHCIOPOIa. AITIOTPOITHYIO MOAUDUKAIIHIO ‘YMeHue caMoCTOSTEIbHO COOCTBEHHYIO s «O30H»
S IMonyuenne o3oHa. O30HATOPHI. kucaopoga. ConocTaBisiTe posib OpraHU30BBIBATH yueOHOE y4eOHYIO
Moaudukar | O30H KaK OKHCIIUTEINb. 030HAa B BEPXHUX U HIDKHHX B3aMMO/ICHCTBHE B rPYIIIIE. JeATEIBHOCTD: CBOH
ust Ilo3uTuBHAsA U HeraTHUBHAs POJIb ciosix atMocdepsl. OOBICHATH ILYY . JIOCTHIKEHHS],
KHCII0poJa 030Ha B OKpyXarollel cpezne. 3aBUCHMOCTh CBOHCTB 030HA OT Ymenue NpeoOpa3oBEIBaTh | CAMOCTOSTENBLHOCTh
BzanmopelicTBue 030Ha ¢ ero crpoenusi. CpaBHUBATh HHQOPMAIMI0O W3 OJHOTO BHIA B | , MHUIHMATHBY,
ankeHamu. CpaBHEHHUE CBOICTB CBOICTBa 030HA M KHCIOPOA. JPYTOii. OTBETCTBEHHOCTB,
030Ha U KUCJIOpOAa OOBSCHATH B3aMMOCBSI3H MEKIY P.YVYI. NPUYMHEI HEYAAY
Hax0)KIAEHHEM B IIPHUPOJIE, YMeHHe COCTaBISATh IUIAH PEIICHHS
CBOWCTBaMH, OMOJIOTHUECKON MpOOIEMBL.
POJIBIO U 00J1aCTAMH IPHMEHEHHUS
030Ha
16 | 16 | O3on — | O30H Kak aJuIOTPOMHAS XapakTepu3oBaTh 030H Kak K.YVY]. OueHuBathb [Ipesenranu
AUIOTPONHA | MOTU(HKALUSL KHCIOPOIa. AITTOTPOITHYIO MOAUDUKAIIHIO YMmenue GopMynupoBathb COOCTBEHHYIO s «O30H»
S IMonyuenne o3oHa. O30HATOPHL kucaopoa. CormocTaBisITh poib cOOCTBEHHOE MHEHHUE U MO3HIIHIO; y4eOHYI0
Moaudukar | O30H KaKk OKHCIUTEINb. 030HA B BEPXHUX U HIKHHX YMeHHe yIuTHIBaTh pa3HbIe MHCHHUS JeATENIBHOCTD: CBOM
nst [No3nTHBHAS U HEraTHBHAS POJIb ciosix atMmocdepsl. OOBICHATH U UHTEPEChl 1 000CHOBBIBATH JOCTHIKSHHUSI,
KHCIIopoa 030Ha B OKpYXarollel cpeze. 3aBUCHMOCTB CBOWCTB 030HA OT COOCTBEHHYIO TO3UILIHUIO. CaMOCTOSITEJIBHOCTh
B3aumogeiictBue o30Ha ¢ ero crpoeHus. CpaBHUBATh ILYY. , THULINATHUBY,
ankeHamu. CpaBHEHHUE CBOICTB CBOWCTBA 030HA U KHCIOPOJA. ‘YMeHHe HCTIoNTb30BaTh 3HAKOBO- OTBETCTBEHHOCTb,
030Ha ¥ KUCIIOpoJa OOBACHATH B3aUMOCBSI3H MEXKITY CHMBOJINYECKHE CPEACTBA, B TOM NPUYMHBI HEY a4
HaxXO0XXACHUEM B IIPUPOJE, YHUCJIC MOAECIU U CXEMBI U1 PEHICHUA
CBOIfcTBaMH, OMOIOTHYECKOH 3amad;
poublo U obiacTssmu npuMenennst | P.YVI.
030Ha YMeHHe CaMOCTOSsITENBHO aeKBaTHO
OLICHUBATh MPAaBUJIbHOCTb
BBITIOJTHEHUSI IEHCTBHS 1 BHOCHUTD
HE0O0XOMMbIE KOPPEKTUBEI B
HCIIOJTHEHNE
17 | 17 | Iepoxcun Bona u nepokcusa Bogopoaa kak XapakTepru3oBaTh BOIY U K.YVYI. IIpe3enTanu
BOJIOPOJAa M | BOJOPOJAHBIC COCTMHEHUS HePOKCHU/I BOAOPOAA KaK YMeHHe CaMOCTOSITEIBHO VMeHus! BBIICTATh Pl
ero KHCIIOPO- 1a — CpaBHEHHE BOJIOPOJIHBIE COCTIMHEHHS OpTaHM30BBIBATH yueOHOE HpaBCTBEHHBIN «[lepokcun
Mpou3BOHbEI | CBOWCTB. Ilepokcua Bojopona kucaopoga. CpaBHUBATH B3aMMO/ICHCTBHE B IPYIIIIE. ACIIeKT TIOBEICHHS BOJOPOJIA »
e KaK OKMCJIUTEIb U CBOICTBA BOJIbI U IIEPOKCHIA ILYVY/. ¥ COOTHOCHUTh
BOCCTAHOBHTENb. [Iepokcuist BOJOpoJa. XapaKTepu3oBaTh YMeHue peoOpa3oBbIBaTE | HOCTYNKH U




metaios. [TonsTue 06 MEPOKCH] BOJOPOIa KaK UHGOPMALIMIO U3 OJJHOTO BHIA B COOBITHS C
OpPTaHMYECKHX MEePOKCHAAX OKHCIIUTEIb X BOCCTAHOBHUTEIb. IPYTOi. TIPUHATHIMA
ComnocTaBIATE XUMHYECKHE P.YVYI. OTUYECKUMHU
CBOIfcTBa MEPOKCHA BOAOPOAA C | YMEHHE COCTABIATH IUIAH PEIICHHUS TIPUHIUIIAMA
o0JracTsIMU TPUMEHEHUS POOJIEMBL.
18 | 18 | Iepoxcun Bopa 1 nepokcuz BoIopoaa Kak XapakTepu3oBaTh BOAY U K.YYA. OueHuBath IIpe3enTanu
BOJIOpPOJIa M | BOJOPOJHBIC COCANHEHHS MEePOKCHI BOJIOPOIa KaKk YMeHwue 3a71aBaTh BOIPOCH], COOCTBEHHYIO o
ero KHCIIOPO- 1a — CpaBHEHHE BOJIOPOJTHEIE COCIMHEHHS KOHTPOJIMPOBATh ACHCTBHS MapTHEpa. | y4eOHYIO «[lepokcun
TIPOM3BOJHEI | CBOWCTB. [lepokcuy Bomopona kuciopona. CpaBHUBATH ILYVYA. NeATeTBHOCTE: CBOM | BOJOpOJA »
e KaK OKHCIIUTEb U CBOIfcTBa BOABI M MEPOKCHUIA OCYILIECTBIIATh aHAIU3 0OBEKTOB € JOCTHIKESHUS,
BOCCTAHOBHTEND. [lepokcuist BOJOpoJa. XapaKTepu3oBaTh BBIIEIEHHEM CYIIECTBEHHBIX U CaMOCTOSITEIBHOCTh
MeTtayuioB. [lonsTre 006 HEePOKCH] BOJOpOIa KaK HECYIIECTBEHHBIX IPU3HAKOB; , THHIATHBY,
OpPTraHWYECKHX MEePOKCHAAX OKHCIIUTENb X BOCCTAHOBUTEI. OCYIIECTBIIATh CHHTE3 KaK OTBETCTBEHHOCTb,
ComnocTaBIsATh XUMHYECKHE COCTaBJICHHUE IIEJI0TO U3 YacTeH.
CBOIICTBA NMEPOKCHIA BOIOPOA C P.YVYI.
o0J1acTsIMU TPUMEHEHUS OcCymIeCTBISATh HTOTOBBIN H
MOIArOBBIM KOHTPOJIb IO
pe3ynbTary;
AZIeKBaTHO BOCTIPHHMMATH OLIEHKY
YUHUTEINs
19 | 19 | Cepa Cepa. AmioTponus cepsl. OOBACHATH HIEKTPOHHOE K.YYI. OrneHuBaTh IIpesenramu | JemoHcTpan
Odusnueckre n XUMHUIECKHe CTPOCHUE MOJICKYIT H3YISHHBIX YMeHne caMoCTOsATETEHO COOCTBEHHYIO s «Cepan HH.
cBO¥CTBa cepbl (B3anmoyeiicTBue | BemecTB. OOBICHATH OpTaHM30BBIBAThH yueOHOE y4eOHyto ee IInaBnenue
C MeTaJTaMH, KHCIIOPOJIOM, 3aBUCHMOCTB CBOWCTB CEpBI OT €€ | B3aMMOZEICTBHE B IpyIIIE. JIeTETIBHOCTb: CBOM | COSIMHEHUS] | CEepBbl
BOJIOPOJIOM, PaCTBOPAMH cTpoeHust. XapaKkTepH30BaTh ILYVYA. JOCTVDKEHUS, » T'openue
1IenoYe, KHCI0TaMHu- BaXHEHIIHe(PH3NIECKHE U Ymenune npeoOpa3oBbIBaTh | CAMOCTOSTEIBHOCTD Cephl B
OKHCITUTEIISIMA). XHMHYECKHE CBOMCTBA CEPHI. nH(OpPMAIMIO U3 OJHOTO BHJA B , THAITIATHBY, KHCIIOpOJIE.
B3aumopeiicTBue cepsl ¢ OOBSCHSITH B3aUMOCBSI3U MEXKTY JIpyTOH. OTBETCTBEHHOCTb, Bsaumopeiict
CyIb(pUTOM HATPHUS C HaX0XKJIEHHUEM B IPUPO/IE, P.YVYI. BHE XKeJe3a ¢
oOpa3oBaHHeM THOCYIIb(haTa CBOWCT- BaMH, OMOJIOTHIECKON YMeHune cocTaBIsATh IUTaH PEIIeHNUs cepoit
HATPHSL. POJBIO U 0ONACTIMH IPUMEHEHHST | TPOOJIEMBL.
cepbl. XapakTepu3oBaTh
MPOMBIIUICHHBIE U Ta00OpaTOpHEIE
CHOCOOBI MOJTYYEHUS CEPBI.
Habmroate 1 OnuCHBAaTH
JIEMOHCTPUPYEMbIE OTBITHI
20 | 20 | Ceposomopo | CepoBogopon — MONyYEHHE, OOBACHATH 3aBUCUMOCTD cBolicTB | K.YY/I. Bocnpunumarhb [Ipesentanu | JlemoncTpaun
1. KHCIIOTHBIE U BEIECTB OT UX COCTaBa I VYMeHHne caMoCTOSTETbHO pedb yuuTers, s «Cepan u.  Topenue
Cynbdust BOCCTaHOBHTEJIbHBIC CBOHCTBA. crpoenust. [IporaozupoBath OpraHU30BbIBaTh y4eOHOE HETNOCPEICTBEHHO ee CEpOBOAOpO/A.
Cynbdumst. Iucynshan. CBOIfCTBa COSJMHEHUI HA OCHOBE | B3aWMOJEHCTBUE B IPYIIIE He 00pameHHyo K COeIUHEHHUS ?;;:b)f;;e

[TonsTue o moaucynbpuaax.

3HaHu# o Ileproanyeckom
3akoHe. OOBSICHATH B3aMMOCBS3HU
MEXIY HaX0XKICHUEM B TIPUPOJIE,
CBOWCTBaMHM, OMOJIOTHUECKOM
POJBIO U 00NACTIMH IPUMCHEHHUS
M3y4aeMBbIX BEIIECTB.

LYY,
VYmMmenue OCyU.leCTBIlﬂTb aHaJin3
06'BeKTOB C BBIACIICHUCM
CyH.[eCTBeHHI:IX u HeCyIHeCTBCHHLIX
IIPHU3HAKOB;OCYLIECCTBIIAATH CHHTE3
KakK COCTaBJICHUEC LICJI0T0 U3 qacTew.

y4aIeMycs; BEIpax
aThb
TIOJIOXKHUTEIIBHOE
OTHOLIEHHUE K
npoueccy
MIO3HAHU:

»




XapakTepu3oBaTh CIOCOOBI
HOTy4YeHUs U CBOIcTBa
n3yJaeMbIX BemecTB. Habmronars
U OTUCHIBAaTh AEMOHCTPHPYEMBIE
OIIBITHI

P.YYA.

Ymenus.OcylecTBiIsi T UTOTOBBIN U
MOIIArOBBIM KOHTPOJIb IO
pe3ynbTary;

AJleKBaTHO BOCIIPUHAMATH OLICHKY
YUHUTEIS;

Paznnuate cioco6 u pesynpTar
JefcTBus

HPOSIBIIATH
BHHMAaHHUE,
YIUBJICHHE,
JKeJaHue OoJblIie
y3HATh

21 | 21 | Ceposomopo | CepoBomopo] — MOIyYEHHE, OOBACHATE 3aBUCUMOCTE cBOicTE | K.YV]I. OuenuBath IMpesenraiu
1. KHCJIOTHBIC U BELIECTB OT MX COCTaBa U VMeHHEe CaMOCTOSATENBHO COOCTBEHHYIO s «Cepa u
Cynbduasr BOCCTaHOBHTENIBHBIC CBOMCTBA. crpoenus. IIporuozuposarhb OpraHu30BBIBATH YUeOHOE ICHCTBHE. | y4eOHYIO ee
Cyneounsl. JucynsbaH. cBOlicTBa coenuHeHuil Ha ocHoBe | ILYVY/I. JIeSITENIbHOCTh: CBOM | COCTUHEHUS
[onsTHE 0 MONMHCYIBUIAX. 3HaHui o [lepuonnueckom YMenue peoOpa3oBbIBaTh | JOCTHXKEHUS, »
3akoHe. OOBSACHATH B3aUMOCBSI3H | MHGOPMALMIO W3 OJHOrO BHIa B | CAMOCTOSTENBHOCTH
MEKIy HAaXOXKACHHEM B IPUPOJIE, | OPYrow. , THULIUATHBY,
CBOMCTBaMH, OHOJIOTHUYECKOM P.YV/. OTBETCTBEHHOCTD,
POJIBIO M 00JIACTSIMH IIPUMEHEHUST | YMEHHE COCTaBIATH IUIaH PEICHHS
N3y4aeMbIX BEIIECTB. npobIIeMbl
XapakTepu3oBaTh CIIocOOBI
HOTy4YeHUs ¥ CBOICTBA
u3yyaeMbIX BerectB. Habmonars
U OIUCHIBATh AEMOHCTPHPYEMBIE
OITBITHI
22 | 22 | Cepuucrbiii | CepHHUCTBIN ra3 KaK KMCIOTHBIMN OOBsICHATH 3aBUCHMOCTD cBoiicTB | K.YVY/I. OrennBath IIpesenTamy | JlemoHcTpauu
ras oxcnt. OKUCINTENbHBIE U BEI[ECTB OT MX COCTaBa U YMeHHe caMOCTOATEIEHO COOCTBEHHYIO s «Cepa u u. Cpoiictea
BOCCTAQHOBHTEIILHBIE CBOWCTBA crpoenws. [Iporao3nposars OpraHM30BBIBATH yIeOHOE NelicTBre. | yueOHYyI0 ee CCpHHCTOro
cepuucroro rasa. [lonyuenue CBOICTBa COCITMHEHUH Ha OCHOBE ILYVYI. JESITENTBHOCTD: CBOM | COGIMHEHHs | o8
CEpHHCTOrO rasa B 3uanuii o [leproaudaeckom Ymenue mpeoOpa3oBbIBaTh | JOCTHKCHUS, »
MIPOMBILUIEHHOCTH U 3akoHe. OOBACHATH B3aUMOCBSI3M | MHGOPMALMIO W3 OJHOrO BHAA B | CAMOCTOATEIBHOCTH
naboparopun. CepHuUcTas MEXIy HaX0XKJIECHUEM B IIPUPOJE, | APYroii. , THULIHATHBY,
KHCIIOTa U €€ COJIH. CBOMCTBaMHM, OHOJIOTHYECKOM P.YV/. OTBETCTBEHHOCTb,
POJIBIO M 00JIACTSMH IIPUMEHEHHST | YMEHHE COCTaBIIATH IUIaH PEIIeHHs
U3Yy4aeMBbIX BEIIECTB. po6IeMbI
XapakTepu30BaTh COCOOBI
HOJIyYEHHs U CBOWCTBA
u3yyaeMbIxX Beriects. Habmronatsp
H OIMUChIBAThH )ICMOHCT“pl/IpyeMbIe
OIIBITHI
23 | 23 | Cepubiit Cepubiif anruapun. Cepras OOBACHATH ANEKTPOHHOE K.YVYA. YMeHus BbIIEIATH IMpesenranu | Jemoncrpauu
AHTUIPUI U kucnora. CBoiicTBa CTPOEHHE MOJIEKYJT U3yUEHHbIX ‘YMeHue caMoCTOSATEIbHO HPaBCTBEHHBIH 1 «Cepa u u. [leiictBue
cepHas KOHIIEHTPUPOBAHHOM 1 BELIECTB. XapaKTepU30BaTh OpraHu30BBIBATH yUeOHOE ACTIEKT TIOBEIEHHS ee KOHUCHTPHPOB
KUCIIOTa pa30aBlIeHHON CEPHOM KUCIIOTBI. | BaKHEHIINE XMMHYECKUE B3aUMO/ICHCTBHE B IPYIIIIE. U COOTHOCHTh coemHeHms | SHHOM CCPHOH

JleficTBrE KOHLIEHTPUPOBAaHHOM
CEepHOM KHUCIIOTHI Ha caxap,
METaJUIbl, HEMETaIJIbI,
cynbbuasl. Tepmuueckas

CBOMCTBA CEPHOr0 aHTUIPUIA U
cepHOH Kuca0Thl. COMOCTaBIATh
XMMHUYECKHE CBOICTBA CEPHOM
KHUCIIOTBI C 001acTsIMU

ILYVY.

Ymenue IpeoOpa3oBEIBaTh
UHGOPMALIMIO U3 OJJHOTO BHIA B
ApYTOid.

HOCTYIIKH U
COOBITHS C

HPHHITHIMA
STHYECKAMH

»

KHCIIOTHI HA
Mezb 1
caxaposy.
JlaGopaTopHbI
i onbIT 4.




YCTOWYHMBOCTH CyIb(aToB. npuMmeHenus. Mccnenosarsb P.YVYI. NPUHLMIIAMHI Hzyuenue
Kpucramtorunpatsr cynsdaro CBOWCTBA U3y4aEeMBbIX BEILECTB. ‘YMeHue cocTaBIIATh IUIaH PEIICHUS CBOHCTB
Mmertawios. KayecTsennas poGIIeMBI. cepHoit
pEaKIys Ha CEpHYIO KUCIIOTY U €€ KHCTOTRL I €€
CoJIen
COJIH.
24 | 24 | Cepusrit CepHbiii anruapun. CepHast OOBACHATH INEKTPOHHOE K.YYA. OuenuBath IIpe3enTanu

aHruApun U | kuciora. CBolicTBa CTPOEHUE MOJIEKYJI H3y4EHHBIX CTPOUTH PEUEBBIC BBICKA3bIBAHUS B COOCTBEHHYIO s «Cepa u

cepHas KOHLEHTPUPOBAaHHOU U BEUIECTB. XapaKTepU30BaTh MUCbMEHHOM (opMe; yueOHyI0 ee

KHCJIOTa pa3baBieHHON CEpHON KHCIIOTHI. Ba)KHEHIIe XUMUUECKHEe apryMEHTUPOBATh CBOIO TOUKY JIESITEIbHOCTD: CBOU | COCIUHECHUS
JlelicTBIE KOHLIEHTPUPOBAaHHOM CBOWCTBA CEPHOT0 aHTUAPHUA U 3peHus JOCTHKCHUS, »
CepHOI KUCIIOTHI Ha caxap, cepHOl KHCTOTHl. COMOCTaBIATh ILYVY . CaMOCTOSATENBHOCTh
MeTaJlIbl, HEMETaJlIbI, XUMUYECKUE CBOUCTBA CEpHOI Ymenue peoOpa3oBEIBaTh | , MHUIHATHBY,
cynbbugst. Tepmuueckas KHUCIIOTHI ¢ 00nacTsiMu nH(GOpMAIMI0O W3 OJHOTO BHIAA B | OTBETCTBEHHOCTH,
YCTOHYUBOCTH CYIb(HaToB. npumeHeHus. Mccnenosats JIpYTOH. NIpUYMHBI Heyad
Kpucramiorunpatsl cyns(haro CBOICTBA U3y4aEMBbIX BEILECTB. P.YVYI.
MeTaioB. KauectBenHas KOHTPOJIb B JOpPME CIUICHUS
peaxuys Ha CEpHYIO KUCIIOTY U ee crocoba AeHCTBHS U €T0 pe3ynbTaTa
COJIH. C 3a/laHHBIM ATAJIOHOM C

LETbI0 00HAPYKEHUS OTKIOHEHHH U
OTIMYMH OT 3TAJIOHA
25 | 25 | Ilpaktudeck | Pemenue skcmepuMeHTaNbHBIX IIpoBoauTE XUMHYECKUI K.YV . O1eHUBaTh CBOU U

as pabora Ne | 3ajad 1o TeMe «XaJlbKOT€HbD) 9KCIIEPUMEHT N0 uaeHTuduKauu | CTPOUTH pedeBble BHICKA3bIBAHUS B qy’>KHe TIOCTYTIKH;

2. Pemenne HOHOB BOJIOPOJia U cyib(at- YCTHO# ¥ MHUCBbMEHHOH (opme; MOTHUBHPOBATh CBOU

JKCTIEpIMEH HOHOB, XJIOPU/I-HOHOB, U3y4E€HHUIO | APTYMEHTHPOBATH CBOIO TOUKY JeHCTBUS;

TAJIBHBIX CBOJCTB CyIb(GUTOB U CYyTbGHUIOB | 3PEHUSL BBIPAXaTh

3a7a4 3 (o) MertasuioB. Habmomats u I.YVYI. TOTOBHOCTE B

TEMe OTHUCHIBATh CAMOCTOSA-TENBHO OCYIIECTBIISITH aHAIN3 00OBEKTOB C 000U CUTYaIN

«XanbKoreH MPOBOJIMIMBIE OIIBITHI C IT0- BBIZIEJICHHEM CYIIECTBEHHBIX 1 TIOCTYTIUTH B

bD»

MOIIBIO POJTHOTO S3bIKA U A3bIKA
xuMun. CoOI0IaTh TIpaBiIa U
MprUeMBI 0e30TacHOM PabOTHI ¢
XUMHUYCCKUMU BEIICCTBAMH U
abopaTopHBIM 000PYIOBAHUEM

HECYILIECTBEHHBIX [IPH3HAKOB;
P.YYI.

yMeHHue BBHIOMpaTh Hanboee
3(h(eKTUBHBIC CITOCOOBI PEIICHHS
MOCTaBJICHHBIX 3a1a4. OCyIecTBIATh
caMo- ¥ B3aHMOKOHTPOJIb IIpoLecca
BBITIOJIHEHHS SKCTIEPUMEHTa,
CaMOCTOSITENIBHO 0pOPMIIATH OTUET

COOTBETCTBHH C
MpaBUIAMH
MIOBEICHUS




26 | 26 | Pemenue Beinosnenue ynpaxHeHui Ha CocraBnath ypaBHenus peakuuil, | K.YY/. IIpumensars
3amayq W | COCTaBJICHHE ypaBHEHHI C TTIOMOIIBIO KOTOPBIX MOYKHO YMeH#ne noroBapuBaThCs U IIPaBHJIA JIEIOBOTO
BBINIOJTHEHUE | PEaKIUi, COOTBETCTBYIOLINX OCYIIIECTBUTH LIETIOUKI MIPUXOJUTH K 00IIEMY PELIEHHIO B COTPYIHUYECTBA:
YIpa)XHEHH | 3aJaHHBIM IEOYKaM MpeBpaIICHHI BEIECTB. COBMECTHOH JIeTETbHOCTH; CpaBHUBATh Pa3HbIE
i 1o TeMaM IIPEBPALICHUl, 10 TeMaM OCyIIEeCTBISITh pacy€eThl 110 ILYVYA. TOYKH 3PEHUS;
«[anorens» | «['amoreHs» u «XalbKOT€HBI. XUMHUYECKHM YPaBHEHHUSIM. VYMeHue MpOBOIUTH CPaBHEHHE U CUHTATHCH C
u Pemenne pacyeTHBIX 3a1a4 IO Hcnonp30Bath anropuTMBI Ipu KIIaCCH(UKAIHIO 110 3aJaHHBIM MHEHHEM APYTOro
«XapKOreH | XUMHYECKHM (hopMyraMm K pelIeHnH 3a1a4 KPHUTEPHSIM; YyeIoBeKa
BI» YpaBHEHUSIM P.YV].
YMeHHe yIUTHIBaTh BBIICIICHHBIE
YUHUTENIEM OPUEHTHUPHI ACHCTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yIUTEIEM
27 | 27 | DnemeHTs OIeMeHTHI HOATPYIIIIBI a30Ta. XapaxTepu3oBaTh 00Imue K.YV Oco3HaBaTh IIpe3enTanu
noarpynmel | OOmas XapakTepUCTHKa IJIaBHOH | CBOICTBA 3JIEMEHTOB MOATPYINEl | YMEHHE CaMOCTOSTEIBHO €INHCTBO U st «O0mas
asora MOATPYNIEl V IPYIIIBL a3ota. OOBSICHATH 3aBUCHMOCTh OpraHM30BBIBATH yUEOHOE LETIOCTHOCTh XapakTepuc
dusnyeckue CBOKCTBA IPOCTHIX CBOJMCTB BEIIIECTB OT UX COCTaBa U | B3aHMOAEHCTBHE B IpyIIIIE. OKPYKaIOIIETO THKa
BEIIECTB ctpoenns. O600IIaTh 3HAHUS U IL.YVYI. MHpa, 3JIEMEHTOB
JeTaTh BBIBOJBI O Vmenne mpeoOpa3oBEIBaTh | BOSMOXHOCTH €TI0 Vrpynist
3aKOHOMEPHOCTSIX M3MEHEHUIT nHGOPMAIMIO U3 OJHOTO BHAA B | MO3HABAEMOCTH U TJIaBHOM
CBOMCTB M3y4aeMbIX BEIECTB. JPYTOiA. 00BSICHUMOCTH Ha MOATPYIIIBI
[IporHo3upoBath CBOWCTBA P.YV. OCHOBE »
HEW3y4YeH-HBIX JIEMEHTOB M HX VYMeHHe cOCTaBIATh IUIaH PeleHHs JOCTKEHUI HAYKH.
COCIMHEHHUIT Ha OCHOBE 3HAHMII 0 | TMPOOJIEMBI.
IIeproanueckom 3aKoHe.
OOBSICHATH B3aUMOCBSI3U MEXTY
Hax0XXIEHUEM B TIPHPOJIE,
CBOMCTBaMHM, OHOJIOTMUECKOM
POJIBIO M 00JACTSAMH NPUMEHEHHS
H3y9aeMbIX BEIECTB
28 | 28 | Asor A30T U €ro COeIMHEHHUSI. OOBsicHATH 3aBUCHMOCTB cBOMCTB | K.YV, HaBbiku I[pesenTaru
CrpoeHre MOJICKYIIBI a30Ta. a30Ta OT €ro CTPOCHUSL. YMeHne *3a1aBaTh BONPOCEL; COTPYIOHUYECTBA CO | 51 «A30T H
Odusnueckne 1 XUMHYECKHE XapakTepu30BaTh BaKHEHIINE KOHTPOJINPOBATh AeHCTBHSA CBEpPCTHHKAMH, ero
cBoiicTBa a3oTta. [lonydeHue (bu3nYecKre 1 XUMUYECKHe TapTHepa. B3POCJIBIMH B COC/TMHEeHUS
a30Ta B MPOMBIIIJIEHHOCTH U cBoiicTBa a30Ta. COmocTaBiiTh ILYVYA. 00pa3oBaTeNnsHOMH, »
nabopatopun. Hurpuasr XHMHYECKHe CBOWCTBA a30Ta ¢ YMeHHe oCcyIIecTBIATh aHAIH3 NIeSITeNbHOCTH

001aCTAMHU IPUMEHEHHS.
OOBSICHITH B3aUMOCBSI3U MEXIY
HaxO0XKJCHHEM B IIPHPOJE,
CBOMCTBAMM, OMOJIOTMUECKOM
POJBIO B 00TIACTSIMH IPUMEHEHHS
a3oTa. XapaKTepu3oBaTh
IIPOMBIIUICHHBIE U
nabopaTopHbIe COCOOBI
TIOJTy4eHUs a30Ta

0OBEKTOB C BBIJICTIEHUEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MPU3HAKOB;

OCYIIECTBIIATh CUHTE3 KaK
COCTaBJICHHUE IIEJIOTO U3 YacTEeH.
P.YV]I.

Ymenus OcymiecTBiIsATh HTOTOBBIN U
MOIIAroBbIid KOHTPOJIb T10
pe3yabraty..Paznuuarte ciocod u




pe3ysbTaT AEeHCTBUS

29 | 29 | Ammuax AMMHaK — €ro ToJy4eHue, OOBsICHATH 3aBUCHMOCTH cBOMCTB | K.YV /. Bripaxats IIpe3enTanu
(bu3uIecKre U XUMUYECKHe aMMHaKa OT €T0 CTPOCHHS. YMeHue 3a1aBaTh BOIIPOCEHI; MOJIOKUTENBHOE 1 «A30T 1
cBoiicTBa. OCHOBHBIE CBOICTBa XapakTepu3oBaTb aMMHUAK Kak KOHTPOJIMPOBATH ACHCTBUS OTHOLIEHHUE K €ro
BOJHBEIX PAaCTBOPOB aMMHAKa. BOCCTAHOBHTEIIb. TapTHepa. mporeccy COCIMHECHUS
AMMHaK KaK BOCCTaHOBUTEIIb. XapakTepu30BaTh BaKHEHIINE ILYVYA. MO3HAHUS: » fll'eMOHCTpau"
B3aumoneiicTBue aMmMuaka c (dm3HIecKre U XUMUIECKHe YMeHHe ocynIecTBIATh aHAIH3 MIPOSIBIATH PacTBopete
aKTUBHBIMU MeTalaaMHu. AMH] cBoiicTBa aMMHakaCoMOCTaBIATh | OOBEKTOB C BHIIECIEHHEM BHHMaHHUe, AMMHAKa B
HaTpus, ero CBOKCTBA. XHMHUYECKHE CBOICTBA aMMHaKa C | CYIIECTBEHHBIX U HECYIIECTBEHHBIX yIUBICHUE, BOJIE.
o0acTsIMU TPUMEHEHYS. MIPU3HAKOB;0CYIIECTBIATh CHHTE3 XKeJTaHue OoJIbIe OcHoBHbIe
XapakTepu3oBaTh KaK COCTaBIICHUE LIEJIOT0 U3 YaCTeH. Y3HaTh CBOHCTBA
HPOMBIILIEHHBIE CIIOCOOBI P.YV/I. pacTsopa
MOTyYCHUS] aMMHAKa. YMeHHs OCYLIECTBISTh HTOTOBBIN 1 AMMUKE.
. M Karanutnueck
Hccnenosats cBoiicTBa TIOIIATOBBIX KOHTPOIIb MO 06 OKHCICHIE
n3yvaembix BemectB. Habmromate | pesynbrary;Pasmuuars cocob u AMMHAKA.
JIEMOHCTPUPYEMBIE U pe3ynbTaT AeHCTBHA JlaGopaTopHbl
CaMOCTOSITEJIbHO IIPOBOAUMBIC i omBIT 5.
onbITEL. HabmronaTs XMMHYeCKUe Hsyuenne
peakLuu U ONMCHIBATh UX C CBOHCTB
MOMOIIBIO POJHOTO A3BIKA U BOZHOrO
sa3p1ka xuMun. CoOIroaaTh pacTsopa
aMMHaKa.
MIpaBHJIa ¥ IPHEMbI Oe30ITacHOM
paboThI ¢ XUMHIECKAMH
BEIECTBAMH U Ta00PaTOPHBIM
obopynoBaHHeM
30 | 30 | Comn Comn  ammommsa.  Iloeenemme | XapakrepmsoBats  BaxHeidmme | K.YY/I. Bocnpuanmats IMpesenTanu | JlaGopaTopubt
aMMOHHS coneil aMMOHMS NIpU HarpeBaHuu. | gusnmueckue u  XuMuueckue | CoBEpIIEHCTBOBATH YMEHHE peyb yunTens 1 «A30T 1 i OHEIT 6.
KadecTBeHHass peakuus Ha HOH | CBOWCTBa CONEH | OTOBapMBATHCS M MPUXOIUTH K (OZIHOKJIACCHUKOB), | €ro CBOHvCTBa
amMonus. [Ipumenenne ammuaka | aMMoHus.CoIoCTaBiIATh 00IEMY PELIEHHIO B COBMECTHOM HETIOCPE/ICTBEHHO COETMHEHHUS Z;J;f:mﬂ
XUMHUYECKUE CBOMCTBA  COJIEH | nmesTenbHOCTH He 00palIeHHYIO K »
aMMOHHS ¢ obmactivu | TLYV]I. yJameMycst
ITPUMEHCHHA. Hccnenosate | dopmupoBaTh yMeHHE HPOBOIHT
CBOMCTBA U3y4aeMBIX BEIIECTB. CpaBHEHHE U KIaCCH(HKAIMIO TT0
Halmonats  IeMOHCTPUPYEMBIE | 3aaHHBIM KPUTEPHSIM
1 CaMOCTOSITETEHO ITPOBOANMEIE P.YV].
onbITEl. HabmronaTs XMMUYECKUE YMeHHe YUUTBIBATH BBIICICHHBIC
PCAKIAHN 1 OTIMCHIBATH MX € YUHTENIEM OPUEHTHPHI JCHCTBUS B
TIOMOMIBIO POZIHOTO A3bIKA HOBOM yueGHOM MarepHase B
SI3BIKA XHAMHH. Cobmoats COTPYIHHUECTBE C yIUTEIEM
NpaBuiia U MPUEMbI O€30TTaCHON
paboThI c XUMHYIECKHMH
BEIIECTBAMH U J1a00pPaTOPHBIM
obopynoBaHHEM
31 | 31 | IIpaktudeck | Pemienue skcriepuMeHTaNbHBIX IIpoBoaUTE XUMHUYECKUI K.YV O1eHnBaTh CBOU H

ast pabota Ne
3.

3a/iav 1o NoJIiy4€HHUI0 aMMHaKa u
HU3YUCHUIO €TI0 CBOWCTB

OKCHEPUMCEHT 110 IOJIyYCHHUIO
aMMHaKa U U3y4C€HUIO €ro

CTpOHTh peueBbie BHICKA3bIBAaHUS B
YCTHOU ¥ MUCEMEHHOM (hopMe;

YYXKHC IIOCTYIIKU,
MOTHUBHUPOBATH CBOU




«Ilonydenue cBoiicT. Habmonate u apryMeHTUpPOBaTh CBOIO TOUYKY JlelcTBY;
aMMHaKa 1 OIIMCHIBATH CAMOCTOSITEIILHO 3peHus BBIPXKaTh
HU3y4YCHUE NIPOBOAMMBIE OIBITHI ¢ momouplo | ILYY/I. TOTOBHOCTB B
ero POIHOTO SI3bIKA H S3bIKA XUMHU. OCYIIECTBIISITH aHAIN3 0OBEKTOB C nr000# cUTyauu
CBOHCTB» ColiroiaTh npaBuiia U NPUEMBI BBIJIETICHHEM CYIIECTBEHHBIX H MIOCTYITUTh B
0e30macHoit paboThI ¢ HECYILIECTBEHHBIX IPU3HAKOB; COOTBETCTBHUH C
XUMHYECKUMH BEIIECTBAMH U P.YVI. NpaBUIaMu
nabopaTopHBIM 000pyIOBaHUEM yYMEHHe BEIOHpaTh Hanbosee MOBEICHUS
3¢ deKTHBHBIC CIOCOOBI PEIICHHUS
TIOCTaBJICHHBIX 3a/1a4d. OCyIIeCTBIATh
CaMo- M B3aUMOKOHTPOJIb TIpoLecca
BBITIOJTHEHUSI SKCTIEpPHMEHTa,
CaMOCTOSITEIEHO OOPMIIATH OTYET
32 | 32 | Oxcunsl Okcupl a30Ta, UX NOJYYSHHUE U OO0BscHATE 3aBUcUMOCTh cBOMcTE | K.YV I, Bocnpunumats [Ipesenranu JlemoncTpa
azora cBoiictBa. Oxcnp azora (I). OKCHJIOB a30Ta OT UX COCTaBa U KOOpP/IMHUPOBATH U BBINOJIHATH PAbOTY B pedb yuuTens, S «A30T 1 M.
Oxucnenne okcuaa azota (I1) ctpoenusi. O000ImAaTh 3HAHUS U YCTOBHAX PEANBHOTO, BUPTYATHbHOIO 1 HEMOCPEICTBCHHO ero Ionyuenne
KHCIOpoaoM. JluMepu3anus JIeTaTh BBIBOJIEL O KOMOMHUPOBAHHOTO B3AMMO/IEHCTBH; He OOpAlIGHHYI0 K | COCAMHEHHS | oKcHia
okcupga azorta (IV). Asotucras 3aKOHOMEPHOCTAX U3MEHEHUH ILYVYA. ydameMycsi; BRIpaOK | » asota (II) m ero
KHCJIOTa U ee cou. HUTpUTHI Kak | CBOWMCTB M3y4aeMbIX BELIECTB. YMenue OCYMECTRIATE aHATHS arb OKHCJICHUE Ha
OKHCITMTENN ¥ BOCCTAHOBUTENN XapakTepu30BaTh BOKHEHIIIE OBBEKTOB ¢ BEIIETICHHEM TOJIOKHUTENBHOE BO3IYXC
XHMHYECKHE CBOMCTBA OKCHIOB CYMECTBEHHBIX M HECYIIECTBCHHEIX OTHOIIICHHUE K
a30Ta, a30TUCTOH KUCIOTHI 1 TIpU3HAKOB; nporieccy
HUTPUTOB. XapaKTepH30BaTh OCYIECTBIIATE CHHTE3 kak . TIO3HAHUS:
HHUTPHTHI KaK OKUCITUTEIH 1 COCTABJICHHE LEIIOTO M3 HaCTCH HPOSIBIIAT
BoccTaHoBHTeNH. COIOCTaBIATh P.YVA. BHHMaHHe,
XUMHYECKHE CBOMCTBA OKCHIOB YMEHHs! OCYIIECTBIIATE HTOTOBBIH 1 VIIMBJICHHUE,
a30Ta U HUTPHUTOB C 00JIaCTAMH TIOILIArOBbIii KOHTPOJIb 11O XKeJnaHue OoJIbIe
npuMeHenus. HaGmonars u pe3yJIbTaty, Y3HATh
OIHCHIBATD IEMOHCTPUPYEMbIE Paznmuats cioco6 u pe3ynbrar
OIILITH neitcTBust
33 | 33 | Asornas AsotHas kucinota — Qusndeckue | XapakTepu3oBaTh BayKHEHIIE K.YVYAI. Beipaxats IMpe3enranu
KHCIIOTa W | ¥ XMMUYECKHE CBOWCTBA, (bu3nYecKre 1 XUMHUYECKHe YMeHne caMOCTOSTENEHO MOJIOXKUTEIBHOE 1 «A30T U
ee coiu HoJiy4eHue. A30THast KHCIIOTa CBOMCTBA @30THOH KHCIIOTHI U OpraHU30BBIBATH yueOHOE OTHOIIIEHHE K ero
KaK OKHCJIUTENb (OTHOILICHUE HHUTPATOB. XapaKTepu3oBaTh B3aMMOJICHCTBIE B IPYIIIIE. nporeccy COCTMHEHHUS
a30THOW KUCIIOTHI K MeTaJlaM | OTHOUIEHHE a30THOM KHUCIIOTHI K ILYY]. MO3HAHMS: »
HeMmeTajuiaM). 3aBUCHMOCTh MeTajuiaM, O0bSCHATh Ymenne peoOpa3OBIBATh | MPOSIBISTH Mlemoncrpa
MPOIYKTa 3aBHCUMOCTD UHGOPMAIMI0O W3 OJHOTO BHIA B | BHHMAaHHE, uH.
BOCCTAHOBJICHUAA30THON MPOAYKTABOCCTAHOBJIECHHUS JIpyrou. xKeJlaHue 0oJblIe HetictBre
KHCJIOTHI OT aKTUBHOCTH METaJIa | a30THON KHCIIOTHI OT akTuBHOCTH | P.YVY]I. y3HATbH a30THOM

U KOHICHTPALHUX KUCJIOTHI.
[NonsTHe 0 KaTHOHE HUTPOHHS.
Oco0eHHOCTh B3aUMOAEHCTBHSA
MarHusi ¥ Maprasua ¢
pa3baBiIeHHOH a30THOM
kucnoroil. Hutpatsl, ux
¢bI3HIecKre U XUMUIECKHE

MeTaJula i KOHLCHTPalnH
kucnoTel. COnoCTaBIsATh
XMMHYECKUE CBOWCTBA a30THOU
KHCJIOTHI ¥ HUTPATOB C
001acTsIMH IPUMEHEHUS.
XapakTepu30BaTh cOCOObI
TIOJIy4€HHUsI a30THOH KUCIIOTBI.

‘YMeHHe cOCTaBIATh MJIaH PEILIEHUS
npoOIeMBI.

KHCIJIOTHI Ha
MeIb




CBOICTBA (OKHCIUTENbHBIE
CBOMCTBA U TEpMHUUECKas
YCTOHYUBOCTS), IPUMEHEHHE.

Hab6nrogaTh 1 onuchIBaTH
JIEMOHCTPUPYEMBIC OTTBITHI

34 | 34 | Azornas A3oTHas kuciota — puznueckue | XapaKTepH30BaTh BaKHEHIINE K.YVI. Beipakars IMpesenraiu
KHCIIOTa UM | WM XHUMHYECKHE CBOICTBa, (bu3nUecKre U XUMHYCCKUE COBepILEeHCTBOBATh yMEHHE HOJIOXKUTEIBHOE s «A30T 1
ee conm ToJTydeHue. A30THasl KHCIIOTa CBOMCTBA a30THOH KHCIIOTHI U JIOTOBApHBATBCS ¥ IIPUXOIUTH K OTHOIIICHHE K ero
KaK OKHUCJIIHTECIb (OTHOLHCHI/Ie HUTPATOB. XapaKTepI/ISOBaTL 06]_ueMy pelIeHuIo B COBMECTHOM npoueccy COCIMHCHUA
A30THOM KUCIIOTHI K METAJUIaM U OTHOLIIEHHE a30THOH KHCIOTHI K NESATENBHOCTH MO3HAHHUS: »
HeMmeTa1am). 3aBUCHMOCTb MerTajiiaM, 00bSCHATh LYY/, HPOSIBIIAT
MPOAYKTA 3aBHCHMOCTb DOpMHPOBATH YMEHHE TPOBOAUTH BHHUMaHHE,
BOCCTaHOBIICHHAA30THOM MPOAYKTaBOCCTAHOBIICHHS CpaBHEHHE H KIacCH(HKALHUIO 10 XKenaHue GosbLIe
KHCIIOTBI OT aKTHBHOCTH METAJUIA | a30THOM KHCIOTHI OT aKTHBHOCTH | 35 nayypiv KpUTEpUAM y3HaTh
Y KOHIICHTPALMH KUCIIOTHI. MeTaJlla i KOHICHTPAINN P.VVII.
IToHsATHE O KATHOHE HHT?OHM. KHUCJIOTBI. ConocTaBn;m, } VMEHHE VUHTHIBATS BHICTCHHbIE
OCo0EHHOCTB B3aNMOICHCTBHS XHMHYECKHEe CBOMCTBA a30THOM VAHTENEM OPHEHTHPHI ACHCTBHS B
MarHus 1 Maprasia c KHUCJIOTHI U HUTPATOB C HOBOM YUeGHOM MATEPHATE B
pa3baBieHHOH a30THON 001acTsIMU TPUMEHEHYS. COTPY/HHHECTBE C YHHTENEM
kucnoroi. Hutpatsl, nx XapakTepu30BaTh CIIOCOOBI
(bu3nUecKie U XUMUYCCKIE TIOJTYYEeHUsI Q30THOH KUCIIOTHL.
CBOMCTBA (OKHCIUTEIbHBIC HabmogaTh 1 onuchIBaTh
CBOMCTBa M TepMUYECKast JEMOHCTPUPYEMBIE OTIBITHI
yCTOWYMBOCTH), IPUMEHECHHUE.
35| 35 | ®ochop Docdop u ero coenuHEHHS. XapakTepu30BaTh ALIOTPOIIHBIE K.YVY/. OrneHnBaTh Hpesentaun | JlemoHcTpa
Annotponus pocdopa. Momudukaiun pocopa. ®opMHpOBaHHE yMEHHA paboTaTh B | COOCTBEHHYIO st «Dochop uu.
®duznueckue cBoiictBa Gpocdopa. | CpaBHUBATH OeNbIli M KPACHBIN napax. yueOHyI0 U ero Topenne
Xumuueckue cBoiictBa pocdopa | docdop. XapakrepuzoBars LYY/ JIEATENLHOCTB: CBOM | COEIMHEHHsA | docdopa B
(peaxiuu ¢ KHCIOPOIOM, BaKHeHNe Gusndeckue u dopMHpOBaHUe YMEHHS HAOMIONaTh, | AOCTHKCHHS, » kucinopozellpe
rajJoreHaMu, MeTaJulaMHy, XUMHYecKHe cBOACTBA GochOpa. | jenary  BBIBOIET npu  mposefenun | CAMOCTOSTETBHOCTH BpalleHue
CIIOKHBIMH BEIIECTBAMH- XapakTepu30BaTh BaKHENIIHE OTIBITOB. , UIHUIIHATHBY, KpacHoro
OKHUCJIUTEIISIMH, LIETOYaMu). Gbu3nyuecKre 1 XUMHYECKUE P.VVII. OTBETCTBEHHOCTb, g’g:i‘l’é;i ero
[Monyuenue u npuMeHeHHe cBO¥cTBa XJI0puI0B hochopa 1 VMeHHe OMuMChBaTh HaGmojaemple | MPMTHHB HEYIauH CBeUCHIC B
¢docthopa. Xmopunsr pocdopa. ¢docthuna. ComocTaBmsATh [PEBPALICHNS B XOJIE SKCTIEPHMEHTA. TeMHOTE
®dochun. Dochumabl. XMMHYECKUE CBOUCTBA (octopa ¢
001aCTAMHU IPUMEHEHHS.
XapakTepu3oBaTh CIIOCOOBI
nony4erus pocdopa. Habnronars
1 ONHUCHIBATH IEMOHCTPHPYEMBbIE
OTIBITHI
36 | 36 | ®ochop Dochop U €ro COeAUHEHNS. XapakTepu30BaTh aJJIOTPOIHBIE K.YVYI. OLEeHnBaTh [IpesenTanu
Annotpornus pocdopa. moudukarmu Gocdopa. dopMHupOBaHHE yMEHHA paboTaTh B | COOCTBEHHYIO s «Dochop
®duznueckne cBoiictBa pocdopa. | CpaBHUBATH OeNbIH U KPACHBII Hapax. yue6HyIo U €ro
Xumnyeckue cBoiictBa pochopa | dochop. Xapakrepusopath ILYVY]. JIESITEIIbHOCTD: CBOM | COCIMHEHHS
(peaxuuu ¢ KHCIOPOOM, BakHelne Gusndeckue u DOpMHpOBaHHE YMeHHs HAOMIOAATH, | AOCTHIKCHHS, »
rajioreHaMu, MeTajlaMH, XUMHYECKHe cBOACTBA GOochOPa. | jenare  BBIBOIBI npn  mpoBefeHun | CAMOCTOSTETBHOCTH
CIJIO)KHBIMH BELICCTBAMHU- XapakTepu30BaTh BaXKHEHIIE OIIEITOB. , IHULIHATUBY,
OKHUCJIUTEIISIMH, LIETOYaMu). (bu3nyuecKre 1 XUMHYCCKUE OTBETCTBEHHOCTb,

P.VVI.




[Tonyuenue u npuMeHeHue
tdocthopa. Xmopumsr pocdopa.
Docoun. Dochump.

CBOMCTBa XJI0pHI0B pocopa u
¢docthuna. ComocTapmsITh
XHMHUYECKUE CBOUCTBA (ocopa ¢
001acTsIMU IPUMEHEHUS.
XapakTepH30BaTh COCOOBI
nosnyuenus ¢pocdopa. Habmaronarsh
U OIMHUCBIBATH JICMOHCTPHPYEMBIC
OIIBITHI

‘YMeHHe OnuchIBaTh HAOJII01aeMbIe
MPEBpPAlICHUS B X0/1€ DKCIIEPUMEHTA.

MPUYNHBI HEY a1

37 | 37 | ®ochopusii | DochopHEIT aHTHIPUA. XapakTepu30BaTh BaXHEHIIINE K.YYA. [Ipumenars Hpesentann | JlemoHcTpa
aurugpun u | OprodochopHas u (u3nUecKre 1 XUMUYECKIe YMeHue caMOoCTOSTENbHO MIpaBUJIa J1EJIOBOTO s «Pocdop HH.
¢docthopupie | MetadochopHas KUCIOTH U UX cBoiicTBa GpochopHOro OpraHM30BBIBAaThH yueOHOE NelCTBHE. COTpYIHHYECTBA! U €ero BianmoeiicTs
KHCIIOTBI coiun. KauecTBeHHas peakuyst Ha | aHTUIpUAA, GOCHOPHBIX KUCIOT ILYVY]. CPaBHUBATh Pa3HBIE | COCIMHEHHS | me

optodocatsr. Paznoxkenue u octaros. XapakrepuszoBaTh YmeHue MpeoOpa3oBEIBaTh | TOYKU 3PEHHUS; » (ocdopuoro
opTohochopHOIT KHCITOTHI. BaxkHelMe HU3NICCKe U WHPOPMAIMIO M3 OJHOTO BHJIA B | CUMTAThCA C aHruapunaa ¢
[Mpumenenne dochoproit XMMUYECKUE CBOUCTBA OKCUIA JIpyroii. MHEHHEM JPYIoro BOZI0H
KHCJIOTHI U €€ COJICH. ¢docdopa (I1I), pochopucroit u P.YVI. YeII0BEKa,;
Buonormueckast pons docdaros. ($hochopHOBATHUCTOM KHCIIOT M X | YMEHHUE COCTABIATD IUIAH PELICHUS MIPOSIBIIATH
IMupodocdopuas kuciora u cozeit. ConocTaBisITh TIpo06IIeMBI TepHeHUe U
nupodocdarter. Oxeng XHUMHYECKUE CBOWCTBA I0OposKenaTeIbHOC
¢doctopa (I1I), pochopucras (hochHOpHBIX KUCIOT U UX COJICH ¢ Th B CIIOpE
KHCIIOTA H €€ COJIHL. 00acTsIMU IPUMEHEHUS.
®dochopHoBarucTas kuciaoTa u ee | HabmromaTe JeMOHCTpUpYyeMBbIe
COJIH. XUMHYECKHE PEaKkluy 1
OTIMCHIBATH MX C TIOMOIIBIO
POIHOTO S3bIKA U SI3bIKA XUMHHU

38 | 38 | ®ochopusiii | PocdhopHbIL aHTHAPUL. XapaxkTepnu3oBaTh BaKHEHIINE K.YYI. OueHuBaTthb [Ipesenranu
aarugpunu | Oprodochoprast n (bI3uIecKre U XUMUIECKHe YMEHUECTPOUTH TIOHATHBIE JUIs COOCTBEHHYIO s «Docop
dochopHbie | MeTadochopHas KUCIOTH M UX cBoiicTBa hochopHOro TapTHEepa BBICKA3bIBAHUS, y4eOHyI0 U ero
KHCIIOTHI comu. KauecTBeHHast peakius Ha | aHTHAPUAA, (HOCHOPHBIX KUCIOT YUYHUTBIBAIOUINE, YTO MAPTHEP 3HACT U | NEeATeIBHOCTh: CBOM | COCTMHCHUS

optodocdatsl. Paznoxenue u docdaros. XapakrepH3oBaTb BUJINT, a YTO HET; JIOCTHIKEHHS, »
opTohochOpHOIT KHCITOTHL. BakHelIMe Hu3NIecKre U 3aJaBaTh BOIPOCHI; CaMOCTOSITETbHOCTh
[pumenenne pocdopuoii XMMHYECKHEe CBOWCTBA OKCHAA KOHTPOJIMPOBATH ACHCTBHS MapTHEpPA. | | WHUIHMATHUBY,
KHCJIOTHI U €€ COJIEeH. ¢docdopa (I1I), pocdopucroit u ILYY/. OTBETCTBEHHOCTb,

Buonorudeckas pois pochaTos.
[Mupodocdopras kucinora u
nupodocdater. Okeun

¢doctopa (I1I), pochopucras
KHCJIOTA U €€ COJH.
dochopHOBaTHCTAS] KUCIIOTA U €€
COJTH.

(hochopHOBATHCTOMN KHCIIOT U HX
coneii. ConocraBmsiTh
XMMHUYECKUE CBOWCTBA
(hochHOpHBIX KUCTIOT U MX COJIEH ¢
00acTsIMU TPUMEHEHUS.
HaburonaTh IeMOHCTpHUpPYeMbIe
XAMHUYECKHE PEaKIUH 1
OIHUCHIBATh MX C IIOMOLIBIO
POJIHOTO SI3bIKA U A3bIKA XUMHU

YMeHue ocylecTBIATh aHaIN3
0OBEKTOB C BEIJIETIEHHEM
CYIIECTBEHHBIX U HECYILECTBEHHBIX
MIPU3HAKOB;

OCYIIECTBIISITh CHHTE3 KaK
COCTaBJICHHUE IIEJIOTO U3 JacTeil.
P.YYA.

Ymennst 1.0CymecTBIsATE HTOTOBBIH
1 TIOUIaroBbIA KOHTPOJIb 110
pe3ynbTaTy;

AJIeKBAaTHO BOCIPUHHUMATh OLICHKY
yuuresst;Paznnuats ciocod u
pe3yabTaT JeicTBUA

PUYMHBI Hey1ad




39 | 39 | Pemenne BerinonneHue ynpaxHeHUH 1o CoctaBnaTh ypaBHeHHs peakuuii, | K.YV IIpumenars
3amayq " | TeMe «JIeMEHTHI OATPYIIIHI C IIOMOIIBIO KOTOPBIX MOXKHO YMeHue foropapuBathcs U IIpaBHJIA JIEIOBOTO
BBINIOJTHEHUE | a30Ta», HAa COCTABIICHHE OCYIIECTBUTH IIEIOYKU MIPUXOJHUTH K 00IIEMY pEelIeHHIO B COTPYIHUYECTBA:
YIpaXHEHU yYpaBHEHUH peakuuii, MPEBPALICHNUHN BEILECTB. COBMECTHOM J€STEIBHOCTH; CpaBHMBATh PA3HbIE
1 1o Teme COOTBETCTBYIOLINX 33JaHHBIM OcCymIeCTBISITH pacyeTHl MO ILYVYA. TOYKH 3PEHUS;
«OneMeHThl | LeToYKaM MPeBpaIleHUH. XUMHYECKHM YPaBHEHHSAM. YMeHue MpoBOIUTH CPaBHEHHE U CUUTATHCS C
noJ- Pemenne pacyeTHbIX 3a1a4 110 Vcrionp30BaTh arOPUTMBI IPH KIIacCH(UKAIHIO TI0 3aJaHHBIM MHEHHEM APYTOro
TPYIIIBI XUMHYECKHM (popMylIaM I pelIeHny 3a1ad KPHTEPHSAM; yeIoBeKa
azoTa» YpaBHEHUAM P.YYA.
YMeHHe yUUTHIBaTh BBIIEICHHBIC
YUYHUTENIeM OPUSHTHPHI ACHCTBHS B
HOBOM y4eOHOM MaTepuae B
COTPYAHHYECTBE C yIUTEIEM
40 | 40 | TIpakthueck | PemeHue SKCIEPUMEHTANBHBIX [IpoBOANTL XUMUYECKHI K.YVI. OLEHUBATL CBOH U
ast pabota Ne | 3amad mo Teme «IEMEHTEHI 9KCTIepUMeEHT 110 uaeHTH(uKanun | CTpOUTh peyeBble BHICKA3bIBAHUS B Yy>KH€ MOCTYIIKH;
4. PemreHne | MOATPYIIIBI a30Ta) HOHa aMMOHHS, ocdar-HoHa, YCTHOH M IMCbMEHHOH (opme; MOTHBUPOBATh CBOH
JKCIIepUMEH HCCIIEI0BAaHHIO CBOMCTB a30THOH | apTyMEHTHPOBATH CBOIO TOUKY JeHcTBUS;
TaJbHBIX n pochopHOI KHCIIOT, Coneit 3peHus BBIpa)KaTh
3ama4 no amMonus. Habmonate n ILYYA. TOTOBHOCTb B
TemMe OTHUCHIBATh CAMOCTOSITENTLHO OCYIIECTBIIATH aHAIN3 OOBEKTOB C mo0oi cuTyanun
«OneMeHTHI MIPOBOIMMBIE OTIBITHI C TIOMOIIBIO | BBIJICIICHHEM CYIIECTBEHHBIX U MOCTYITUTE B
TIOATPYIITBI POJIHOTO fA3bIKA U SI3bIKA XUMUHU. HECYIIECTBEHHBIX IIPU3HAKOB,; COOTBETCTBUH C
azoTa» Co0bnroaTh paBwiia U IIPHEMBI P.YY .. IIPaBUIAMHI
0e30macHoi paboThI € yMeHHe BeIOupath Hauboiee TIOBEJICHUS
XAUMHYECKIMH BEIECTBAMH U 3¢ dexTHBHBIE CIOCOOBI PEIIeHUs
11a00PaTOPHBIM 000PYIOBAHHEM MOCTABJICHHBIX 3a/1a4d. OCyIIeCTBIATH
CaMo- U B3aMMOKOHTPOJIb IpoLECcca
BBITIOJTHEHNSI SKCTICPHMEHTa,
CaMOCTOSITENIbHO 0POPMIIATH OTUET
41 | 41 | Yruepon OO1mas xapakTepucTuKa OOBsICHATH 3aBUCHMOCTS cBOHCTB | K.YV . OneHuBaTh Ipesenramu | JlemoHcTpa
3JIEMEHTOB IIABHOM MOATPYIIIIBI yriaepoja OT €ro CTpOCHUs. KOOPJIMHAPOBATE H BLIIONHATE padoTy B COOCTBEHHYIO b1 MU,
IV rpymmst. Yriepon. XapakTepu30BaTh U CPaBHHBATh YCIIOBIAIX pEaIbHOTO, BUPTYANIbHOTO 1 yueOHyTO «XapakTepH | O6pasupi
AnnoTponus yriepona. QJUIOTPOITHBIE MOAU(DHUKAIINT KHOMﬁnHHPOBaHHOFO BIAMMOAICHCTBI; JIeATeNTBHOCTD: CBOM | CTHKA rpadura,
CpaBHeHHE CTPOEHHUS U CBOWCTB yriepoaa. XapakTepu3oBaTh YV JOCTHXKEHUS, 3JIEMEHTOB anMasa
rpaduTa u anmaza. Qymnepen kak | BakHeHIIHe GU3UIECKHUE H ¥wetiie MpeOOpasoBLIBATE CaMOCTOSITENIFHOCTh | TJIABHOM
N uH)OPMAIMI0 M3 OJHOIO BHAA B
HOBasl MOJIEKyJIsipHast opma XUMHUYECKUE CBOMCTBA YIIepoa, . , THUIIUATHUBY, MOATPYIIIIBI
yriepoja. YToib: XUMAYECKHe kap6unoB. COnocTaBIsATh przlr;; OTBETCTBEHHOCTb, IV rpynmsn

CBOMCTBA, NOJYyYEHHUE U
npuMeHeHue yrist. Kapoumsr.
I'maponus xapbuaa KambLus U
kapOuna amomunus. KapOumst

XUMHYECKHE CBOWCTBa yriepoaa
Y KapOHJI0B C 001aCTSIMU
npumenenus. Habmonats u
OIHUCHIBATh IEMOHCTPHPYEMbIE

YMeHHe cOCTaBIATh IUIaH PeIeH s
po6IeMBbI




NePEeXOIHBIX METALIOB (Keme3a,
XpoMa U Jp.) KaK CBEpXIPOYHbIE
MaTepHabL.

MaTepHabl

42 | 42 | Coemunenust | Oxcusl yriiepona. DIEKTPOHHOES | XapaKTepU30BaTh BaXKHEHIINE K.YVI. OueHuBaTh [pesenrann | JlemoncTpa
yriepona CTPOCHHE MOJIEKYIIEI yTapHOTO (bm3HIecKre U XUMUIECKHe YMeHHe CTPOUTH ITOHSATHBIE IS COOCTBEHHYIO A «YTIepon | yym,
Oxcunel rasa. Yrojib U yrapHblii ra3 Kaxk CBOWCTBA COCAMHEHUH YriaepoJa. | MapTHEpa BBHICKA3bIBaHMUS, yue6HyT0 U €ro Topenne
yriieposa BOCCTaHOBHTENH. Peakuns CpaBHUBATh CTPOEHUE U YUHUTHIBAIOIINE, YTO ITAPTHEP 3HACT M | JAEATEIBHOCTb: CBOM | COSJUHEHUS | yrapHOro rasa.

yrapHOTO ra3a ¢ paciiaBaMu CBOMCTBA YIIIEKHUCIIOTO U BUJIUT, a YTO HET; JOCTIOKEHUS, » Tymwenue
menodyeld. Cunre3 Gpopmuaros. yrapHoro razoB. ConocTaBisiTh 3aJ1aBaTh BOIIPOCHI CaMOCTOSTEIIbHOCTh TLIaMEHH
OG6pazoBaHue yrapHOTO ra3a px | XUMHYECKHE CBOWCTBA ILYVY/. , IHULIMATUBY, YTICKHCIIBIM
HETIOJTHOM CTOPaHUH YTIIsL. COeIMHEHHH! yriieposa ¢ YMeHHe ocynIecTBIATh aHAIH3 OTBETCTBEHHOCTb, ; g:;;mme
Buonormueckoe neiicTue 00acTsIMU IPUMEHEHUS. 00OBEKTOB C BHIICICHUEM
yrapHoro ra3za. [Tony4enne n Unentudunuposars kapOoHAT- CYILECTBEHHBIX U HECYIIECTBEHHBIX Mpamopa.
IIPUMEHEHHE YTapHOTo rasa. HOHBI C TIOMOIIBIO KAYECTBEHHBIX | IPHU3HAKOB;
Yriekucnslii ra3: noixydeHue, peaxuuii. MccnenosaTs cBOCTBa OCYILIECTBIIATh CUHTE3 KaK
XUMHUYECKUE CBOMCTBA n3yJaeMbIX BemecTB. Habmromate | cocraBieHHE IEIOr0 U3 YacTeil.
(B3aMMOJIEHCTBUE YIIIEKHUCIIOTO JIEMOHCTPUPYEMBIE K P.YVI.
rasa c BOIOH, IeIodamu, CaMOCTOSITENIFHO ITPOBOJAUMBIE YMeHHs OCYLIECTBISTH HTOTOBBIN 1
MarHueM, epoKCHIaMI onbIThl. HabmogaTe XMMHUYECKUE | TOIIAroBbIA KOHTPOJb 1O PE3YIbTAT
METaJIOB). DIEKTPOHHOE PEaKuyy U OMUCHIBATE UX C
CTPOCHHUE YIIIEKUCIIOTO ra3a. TIOMOIIIBIO POTHOTO SI3bIKA U

sa3p1ka xuMun. CoOmroaaTh

MIpaBHJIa ¥ IPHEMbI Oe30ITacHOM

paboThI ¢ XUMHIECKUMH

BEILIECTBAMH U J1a00PaTOPHBIM

00opynoBaHHEM

43 | 43 | Coenunenust | YroibHas KHCIOTA U €€ COJH. XapakTepu30BaTh BaKHEHIIE K.YYI. OueHuBaTh Ipesenramu | JlaGoparop
yraeponayr | KapOoHaTsl M rHApoKapOOHATHI: (bu3nuecKre 1 XMMHYECKUE YMeHune oropapuBaThCs U COOCTBEHHYIO 1 «YTIEpOa | HpIif ONBIT
OJIbHAs UX TOBEACHHE MTPY HarPEeBaHUH. CBOMCTBA COSTMHEHHUIT yrilepoaa. | HPUXOAUTH K OOIIEMY PEIICHHUIO B y4eOHYyIo U €ro 7.
kucnora u | Haxoxnenue kap6onatoB Marausi | COIOCTaBISATH XUMUYECKHE COBMECTHOMH e TeIbHOCTH; JeATENBHOCTD: CBOM | COCTMHEHMA | Yayecrmenmas
ee Cou. U KaJbIHs B IPUPOJIE: KOPAILIHI, CBOMCTBA COETMHEHNIT yriiepoaa VYMeH#ue mpoIyKTHBHO pa3periaTh JIOCTHXXEHHS, » peaxums Ha

KEMUYT, U3BECTHSIKH ¢ 001acTsIMM IPUMEHEHUSL. KOH()JIMKTHI Ha OCHOBE y4eTa CaMOCTOSITENEHOCTh KapOOHAT-HOH
(M3BECTKOBBIE TOPBI, KAPCTOBBIE Wnentudunnpopats kKapOoHAT- HHTEPECOB U MO3UIMH BCEX €T , THUIMATHBY,

TIeTepPhl, CTAJIAKTHTHI 1 HOHBI C TIOMOIIBIO KAYECTBEHHBIX | YYaCTHHKOB OTBETCTBEHHOCTb,

CTaJIarMUTBI). peakiuit. Mccnenosats cBoifcta | P.YV/I.

n3ydaeMsix Beriects. Habmonars
JIEMOHCTPUPYEMbIC U
CaMOCTOSITENFHO ITPOBOUMBIC
onbIThl. HabimronaTe XuMu4eckue
PCaKIU U ONMUChIBATH UX C
MIOMOIIBIO POJTHOTO SI3bIKA H
s3p1Kka XxuMun. CoOro1aTh
IIpaBHJIa ¥ IIPHEMBI Oe301acHoi
paboThl ¢ XUMUYECKUMH
BEILIECTBAMH U JIaA0OPaTOPHBIM
obopynoBaHueM

VMeHne yIUTHIBATh BEIIEJICHHBIC
y4UTeIeM OPHEHTUPEI ISHCTBUS B
HOBOM y4eOHOM MaTepHuaJe B
COTPYIHHYECTBE C YIUTEIIEM;
ILYYI.

VMeHue npoBOIUTE CpaBHEHUE U
KJIaCCH(HKAIUIO 110 33 JaHHBIM
KPUTEPUSIM;




44 | 44 | Kpemuuit Kpemunii. dusnueckue u OOBsICHATH 3aBUCHMOCTB cBOMCTB | K.YV /. Bripaxats IIpesentanu | JleMmoHCTpa
XMMUUYECKUE CBOMCTBA KPEMHHUS. KPEMHUS OT €r0 CTPOCHUSL. YMeHue caMoCTOATENIBHO MIOJIOXKUTEIILHOE A «KpemHHH | ypy,
Peakiyu ¢ yriem, KUCIOPOJIOM, XapakTepu30BaTh BaKHEHIINE OpraHu30BBIBATh y4eOHOE OTHOILCHUE K U €ro O6pasipI
XJIOPOM, MarHueM, pacTBOpamMu (bu3nIecKre U XUMUYECKHE B3aUMOJICHCTBHUE B TPYIIIE mporueccy COeIUHEHHUS KpeMHHS
esIouei, cepoBOI0POIOM. CBOMCTBa KpEMHHUSI. ILYVY. MO3HAHMS: »
Cunan — BOJOpPOJHOE CormnocTaBisATh CBOMCTBA KPEMHHS | YMEHHUEOCYIECTBISITh aHAIIH3 NPOSIBIIATH
COCJIMHEHUE KPEMHUS. ¢ 001acTsIMH IPUMEHEHNSL. 00BEKTOB C BEIJICTIEHHEM BHUMaHHUE,
Cunmnuunsl. [oxyuenue u HaGumronaTh 1 OIHCHIBATH CYIIECTBEHHBIX U HECYIIECTBEHHBIX YIUBIIEHHE,
IIPUMECHEHHE KPEMHUS. JIEMOHCTPUpPYEMBIE MaTepUAIIbI MIPU3HAKOB; XKeJlaHue OoJIbIe
OCYIIECTBIIATh CUHTE3 KaK y3HaThb
COCTaBIICHUE LIEJIOTO U3 YacTel.
P.YVI.
Ymenns.OcymecTBISTh HTOTOBBIN U
MOIIAroBbIi KOHTPOJIb 110
pe3ynbTaTy;
AZIeKBaTHO BOCTIPHHUMATH OLIEHKY
yUuTess
45 | 45 Coenunenus | Oxcun kpemuus (IV), ero XapakTepu30BaTh BaKHEHIINE K.YVII. Beipakats [pesenrtauu | JlaGopaTop
KPEMHHUS CTpoeHue, (pu3nIecKue u (bu3UIeCKHe U XUMUIECKHe ®opmupoBanne yMeHMs paboTaTh B | MONOKMTENBHOE A «KpeMHUH | Hprif OMBIT
XMMHUYECKUE CBOMCTBA, 3HAYCHUE | CBOWCTBA COCAUHEHUN KPEMHUS. napax. OTHOLLIECHHUE K U €ro 8. Vcnbiranue
B IIPUPOJIE U IIPUMEHEHUE. CpaBHUBATb CTPOEHUE U ILYVY]. IIpoleccy COCIMHEHHA | pacrpopa
KpemHneBbIe KHCIOTHI ¥ MX CONIA. | CBOWCTBA YIJIEKHCIIOTO Ta3a U BBISBIIAITG OCOGEHHOCTH (KadecTBa, | O3HAHMSL: » CHITHKATA
I'unponus cunukaTos. okcuja kpemHus (IV). NPU3HAKK) pa3HBIX O0OBEKTOB B | HMPOSBIATH HATpUs
CunuKaTHBIE MIHEPAJBI — ComocTaBiIATs XUMAYECKHE mporecce ux paccMaTpuBaHus | BHMMaHHE, HMHIMKATOPOM.
OCHOBA 36MHO} KOpBI. CBOJCTBA COCIMHCHHI KPEMHHS C | (HaGirofeHus) yIUBIIEHHE, JlaGopatop
AIOMOCUIIHKATBI 00acTsIMU TPUMEHEHUS. P.YY]. JKeJlaHue OoJbIre HBI# ONBIT
Hccnenosats cBoiicTBa OLIEHUBaTh BECOMOCTb INPHUBOAUMBIX | Y3HATh 9.03nakomen
n3yJaeMbIx BemecTs. Habmonars JOKA3ATEBCTB M PACCYICHHI He ¢
U OIHCBIBATh CAMOCTOSTEIBHO obpasuamu
MIPOBOMMBIE OTBITHL. Habmronats TPUPOAHBIX
XUMHUYECKUE PEAKLIUUU CHJIMKAaTOB
OTIMCHIBATH MX C TIOMOIIBIO
POIHOTO fA3bIKa U SI3bIKA XUMHUH.
Cobunroath mpaBuia ¥ NPUEMbI
Oe3omacHoi paboTHI ¢
XUMHYECKHIMHU BELECTBAMH U
nabopaTopHBIM 000pYAOBaHHEM
46 | 46 | Pemenue BrinonHeHue ynpaxHeHUH 1o CocraBnath ypaBHeHus peakuuil, | K.YY/I. [TpumeHnsaTH IMcronb3yercst
3a1a4 U | TeMe «DJIeMEeHTHI TOATPYIIIBI C TIOMOIIBIO0 KOTOPBIX MOXKHO ‘YMeHue 1oroBapuBaThCs U npaBuiia JejoBoro  (00OpyaoBaHUE
BBITIOJIHCHUE | YTJIEpOJia», Ha COCTABJICHUE OCYIIECTBUTD LETIOYKH MIPUXOJUTH K 00IIEMY PELISHHIO B COTPYJIHHUYECTBA: nenrpa «Touka
YIOpa)XHEHU | ypaBHEHUH peakuuii, MpeBpalleHNi BEIECTB. COBMECTHOM JeSITETbHOCTH; CpaBHMBATH pa3Hble [POCTa».
W o Teme COOTBETCTBYIOUIMX 33aHHBIM OCyIecTBIATh pacyeThl 10 ILYV. TOYKH 3PEHUS;
«DIIeMEHTBl | LENOYKaM IIpEeBpallCHUN. XUMUYECKUM yPaBHECHUAM. YMeHue npoBOIUTh CPaBHEHHE U CUUTATHCS C
noArpymnmel | Pemrenue pacueTHsIX 3a1a4 1o Hcnonb30BaTh alrOpUTMbI IPH KIIaCCH(UKAIHIO 110 3aJaHHBIM MHEHHEM APYToro
yriepoja» XUMHYECKHM (opMyNaM 1 pelleHuy 3a1a4 KPHTEPHSM; YeJioBeKa
YpaBHEHUSAM P.YYA.




YMeHHe yuuThIBaTh BBIIEICHHBIE
YUHUTENIEM OPUEHTHUPHI ACHCTBHSA B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHYECTBE C yUUTEIIEM

47 | 47 | bop Bop. Okeuna 6opa. Bopras OO0BsACHATH 3aBHCUMOCTB CBOUCTB | K.YV, BripaxaTs
KHCIIOTa U ee cond. bypa. 6opa U ero CoeIMHEHUH OT ero YMeHue caMOoCTOSTENbHO MIOJIOXKUTEIFHOE
BonoponHsie coequHeHus 6opa cTpoeHusi. XapakTepu3oBaTh OpraHU30BBIBATh yueOHOE OTHOIIIEHUE K
— Oopansl. [Ipumenenne Ba)KHEHIIINe XUMUIECKHE B3aUMOJICHCTBHUE B TPYIIIIE. mporeccy
coeIMHEHUH Oopa CBOIicTBa OOpa M ero ILYV. MIO3HAHUS:
coenHeHHH. COMOCTaBIAT Ymenue MpeoOpa3oBLIBATE | HPOSBISITH
XHMHUYECKHE CBOiicTBa Gopa M ero | MHGOPMAIMIO U3 OJHOTO BHIA B BHHMaHHUe,
COCIIMHCHHH ¢ 00JIACTSIMHU JpyToii. YIUBIICHUE,
NIPUMEHEHUS P.YYA. JKeJaHue OoJbIie
YMeHHe COCTaBIATh IUIaH peIeH s y3HAThH
TIPOOIIEMBL.
48 | 48 | O6o6marom | Pemenue 3a1a4 U BBIIOTHEHUE CocTaBIsITh CPABHUTEIBHBIC H K.YVYI. OneHuBaTh
ee YHpaKHEHUH, TO3BOJIIOIIAX 00001IaroImye CXeMBI. YMeHue caMoCTOATENILHO COOCTBEHHYIO
MIOBTOPEHHE | CHCTEMAaTH3MpOBaTh U 0000mmTh | IIpoBOIHUTE pacueTsl O OpraHN30BBIBAaTh y4eOHOE y4eOHYyIO
1o TeMe | TMOJy4eHHBIC 3HAHUS M0 TEME XUMHYIECKHM (opMylIaM 1 B3aUMO/ICHCTBUE B TPYIIIE JIeATEITBHOCTD: CBOH
«Hemerann «Hemeranb» YpaBHEHUSM peaKIUi. ILYVYA. JIOCTIDKEHHUS,
BI» OcCymIecTBISTH MO3HABATEIBHYIO OCYIIECTBIISTh aHAIU3 0OBEKTOB C CaMOCTOSITEIFHOCTh
pediexcuio B OTHOIICHUT BBIJICIICHHEM CYLIECTBEHHBIX U , THUIMATHBY,
COOCTBEHHBIX JOCTH)KEHUH B HECYIIECTBEHHBIX IIPH3HAKOB,; OTBETCTBEHHOCTb,
TpoLecce perieHns y4eOHbIX U P.YY]. MIPUYUHEL HEeyaq
MO3HABATEIbHBIX 33124 OcCy1IecTBIATh HTOTOBBIH U
TIOIIArOBbIM KOHTPOJIb MO
pe3ynbTary;
AJleKBaTHO BOCIIPUHUMATH OLICHKY
YUHUTEISt
49 | 49 | Konrpomsaa | KonTpois 3HaHHH 11O TeMe OcymecTBisITh Mo3HaBarenbHylo | K.YV, OneHuBaTh
st pabora Ne | «Hemeramemy pedrexcuio B OTHOIIEHHN CTPOMTH PEUEBBIC BBICKA3bIBAHUS B COOCTBEHHYIO
1 mo Teme COOCTBEHHBIX IOCTIDKEHUH B nHChbMEHHOU (opme; y4eOHyI0
«Hemeramn TIporecce pemeHns y4eOHbIX U apryMEHTHPOBATh CBOIO TOUKY JIeATeNTbHOCTD: CBOH
BI» MI03HABATEIbHBIX 3324 3peHus JOCTYDKEHUS,
ILYVY. CaMOCTOSITETLHOCTD
Ymenue peoOpa3oBhIBATh | , HHUIIUATHUBY,
nHpOpMANMIO U3 OJHOTO BHIA B OTBETCTBEHHOCTb,
JPYTOH. MIPUYUHBI HeyIad
P.YVYI.

KOHTPOJIb B ()OpPME CIHUYCHUS
crocoba AEHCTBUS U €ro pe3ynbTara
C 3aJJaHHBIM 3TaJOHOM C

LeJIBbI0 OOHAPY)KEHUS OTKIOHEHUH 1
OTJIMYUI OT dTaJI0Ha




50 | 50 | Anamums Pa36op u npopaboTka ommuboK 1 OcymiecTBisITs no3HaBarenbHyo | K.YV, OneHuBaTh
OIMOOK H | HETOYHOCTEH, CIICNIAaHHBIX MIPH pedIieKCHIO B OTHOIIICHUH CTPOUTH PCUCBBIC BHICKA3HIBAHUS B COOCTBEHHYIO
KOpPEKIUs BBIMTOJTHCHUH KOHTPOJIBHOU COOCTBEHHBIX JIOCTH)KCHHUU B MMICEMEHHOH (opme; yueOHyT0
3HaHHH 10 | paboThI Mpoliecce pereHus yueOHbIX U apryMEHTHPOBATh CBOIO TOUKY NIeSITeTbHOCTD: CBOH
TeMe MMO3HABATEIbHBIX 3a/1a4 3peHHs JTOCTIOKCHHS,

«Hemeramn ILYV. CaMOCTOSITEILHOCTD
Bl Ymenne peoOpazoBLIBaTh | , HHULMATUBY,
WHPOPMAIMIO W3 OJHOTO BHIA B OTBETCTBEHHOCTb,
TPYTOH. MIPUYHHBI HEYIaq
P.YYA.
KOHTPOJIb B )OpPME CITHUYCHUS
croco0a AEHCTBHUS U €ro pe3ynbTara
C 3aJaHHBIM JTaJOHOM C
LIeNBI0 OOHAPY)KEHHS OTKIOHCHUH U
OTJINYMH OT TAJIOHA
OBIIUE CBOUCTBA METAJIJZIOB 44

51 | 1 CpoiictBau | OO6mwmii 0630p 31eMeHTOB-MeTan- | OOBACHITH 3aBUCUMOCTB CBOUCTB | K.YV ]I, OueHuBaTthb [Ipesenranu
METOMBI noB. CTpoeHHe U CBOWCTBA METaJUIOB OT UX CTPOCHHSI. MHULUATUBHOE COTPYIHUYECTBO B COOCTBEHHYIO st «O0ue
MTOITy9IEeHUS MIPOCTHIX BEIIECTB-METAIIIOB. XapakTepu3oBaTh o0mmue roucke u coope nHPOpMAITIH y4eOHYIO CBOWCTBa
METaJNIOB DIIEKTPOXUMUYECKHUH Psij XUMHUYECKUE CBONCTBA METAJLJIOB ILYV. JIESITEILHOCTL: CBOU | METAJLJIOB)

HaINpsHKEHUH METaJLIOB. KaK BOCCTaHOBHUTEJICH Ha OCHOBE yCTaHOBJICHHE NPUYUHHO- | JNOCTHDKSHUS,
Merannmyeckue cTpoe CIIC/ICTBEHHBIX CBSI3€H; MOCTPOCHUE CaMOCTOSTENbHOCTh
KPHUCTAUTHYECKUEPEIIETKH. JIOTHYECKON  IIeMHW  pacCyXIeHUH, | , MHUIHATUBY,
[onmy4enne u npuMeHEeHUE JIOKa3aTeIbCTBO; BBIIBI)KEHHE | OTBETCTBEHHOCTb,
METaJIOB. THIIOTE3 U UX 000CHOBaHHE. MIPUYHHBI HeyIad

P.YYA.

YMeHue coCTaBIATh TUIAH PEIICHUS

POOIEMBL.

52 2 CaolicTBa u OO0uwmit 0630p d1eMeHTOB-MeTal- | OOBACHATHL 3aBUCHMMOCTH cBOHCTE | K.YV I, OIICHUBATH CBOU U [Ipesenranu JleMoHcTpa
METOMBI noB. CTpoeHue U CBOWCTBA METAaJIOB OT UX CTPOCHHSI. VMeHHus paboTath B Hapax. Yy)KH€ MOCTYIIKH; s «O0mme HHu.
TTOITyIEeHUS MIPOCTHIX BEIIECTB-METAJIIOB. XapakTepu3oBaTh o0mIme ILYVY]. MOTHBHPOBATH CBOH | CBOHCTBa Komnexiys
METAJIJIOB DIIEKTPOXUMUYESCKHH P XUMHUYECKHUE CBOMCTBA METAJIIIOB VMeHHs HAGIIOaTh, 1eNaTh BEIBOJBI JICUCTBHS; METAJLJIOB) METaJIIoB.

HaNpsHKEHUH METAILJIOB. KaK BOCCTaHOBHTEJICH HA OCHOBE IIPH [IPOBECHHH OIIBITOB. BEIpaKaTh Komnekuus
Mertamnueckue cTpoe P.YVY]. TOTOBHOCTb B MHHEpAJIoB 1
KPUCTAIUTNIECKUEPEIICTKH. VMeHHE PACTIO3HABATH OTBITHEIM mo00it cuTyanuu pI/Iy(zzlnom,s .
HonyquHe 1 IPUMEHCHUEC IyTeM KJIACCHI HEOPTaHHUECKHX l'IOCTyl'lHT]) B Tox Y
METaJIIOB. BCIICCTB, ONMMHUCHIBATH XUMHYCCKHE COOTBETCTBHH C 060 10Ba
peakiyn, HabIIfo1aeMbIe B XO/€ [IpaBUIAMH Hnepu};mpa
JKCTIepUMEHTA. TIOBE/CHNA «Touxa
pocTay.

53 3 CruiaBsl CrnaBbl. XapakTepucTHKA XapakTepu30BaTh 0COOEHHOCTH K.YVYI. OILIEHUBATh CBOU U JlemoHcTpa

HanboJee H3BECTHBIX CILIABOB. cIuIaBoB. XapaKkTepH30BaTh CTpOHTh peueBbie BHICKA3bIBaHUS B qy’)KHE TIOCTYIIKH; uu.
HanboJiee N3BECTHBIC CIUIABBIL. YCTHOU M MUCEMEHHOM (hopMe; MOTHBHUPOBATH CBOH Komnekius

HabnrogaTh 1 onMchIBaTH
JEMOHCTPUPYEMBbIE KOJICKI[HN

apryMeHTHPOBATh CBOIO TOUKY
3peHus
ILYVYA.

JICUCTBUS;
BBIpa)KaTh
TOTOBHOCTH B

«Kemneso u ero
CILTaBbI»




OCYILIECTBJIATH aHAJIU3 00BEKTOB C
BBIJICJICHUEM CYIICCTBECHHBIX U
HECYIICCTBCHHBIX IIPU3HAKOB;

mo60ii cutyanuun
MOCTYIIUTh B
COOTBETCTBUH C

P.YVYI. NIpaBUIaMHu
IUTAaHUPOBATh PeIIeHNe YIeOHOH TIOBEJICHUS
3aJa4yM: BEICTPAUBATh
MOCJIe/IOBATEIbHOCTh HEOOXOIMMBIX
ornepanuii (aIropuT™
JIEHCTBHIA; aHAIU3UPOBATD
COOCTBEHHYIO paboTy.
54 CrnaBbl CrnaBel. XapaKTepUCTHKa XapaxTepu3oBaTh 0COOCHHOCTH K.YVYI. [Ipumensars
HanboJee N3BECTHBIX CIIABOB. CIUIaBOB. XapaKTepU30BaTh CTpouTh peueBble BHICKAa3bIBAaHNUS B MpaBHIa EI0BOTO
Hau0oJIee N3BECTHHIC CIIIABHI. YCTHOW ¥ MMUCEMEHHOM (hopme; COTpYIHHYECTBA!
Habmronate 1 onucHBaTh apryMEHTHPOBATh CBOIO TOUKY CpaBHUBATh pa3HbIE
JIEMOHCTPUPYEMBIE KOJUIECKIHH 3peHHs TOYKHU 3PEHHUS;
IL.YVY. CUUTATHCS C
Ymenue NpeoOpa3oBEIBaTh | MHEHHEM APYTOro
nHOpMaIMI0O W3 OJHOTO BHAAa B | YeJOBeKa
ApYTOH.
P.YVYA.
IUTaHUPOBATH PeUICHUE yueOHOH
3aJa4M: BEICTPAaNBATh
MOCJIE/IOBATEIbHOCTh HEOOXOIMMBIX
onepanuit
METAJUIBI I'NTABHBIX TOAT'PYIIII 18 u
55 Obwas Illenounsle Meramnel.  O6mas | XapakTeph3oBaTh oboume | K.YVI. IIpumeHsTH Ipesenranu | [lemoncTpaun
XapaKTCPUCT | xapaKTepHCTHKA SIIEMEHTOB | CBOMCTBA IETOYHBIX MeTaimios. | CTPOMTB PedeBEIC BHICKA3BIBAHMS B [IpaBuJIa 1€JI0BOro A u.
HKa r1aBHOl moArpymmsl 1 rpymmsl. | OGBACHATH 3aBHCHMOCTB CBOICTB | YCTHOH U IHCBMCHHOM (popme; COTPYAHUYECTBA: «lenounp | Oxpaumsaime
WETOYHBIX | CpojfcTBA IIEGNOYHBIX METAMNIOB. | IIETOYHBIX METAIIOR oT | apTyMeHTHpOBaTh CBOIO TOUKY CPAaBHUBATh Pa3HbIE | € METALIB gg;r;i“
METaJIOB Pacrnio3HaBaHye KaTHOHOB JUTHs, | cTpoeHussO000maTy 3HaHus W | 3PCHUA TOYKH 3pEHHA, IHETOYHBIX
HaTpus U Kajusl. nenatb BBIBOJIBI o | LYY, CUUTATBCA C METaJIoB.
3aKOHOMEPHOCTSX H3MeHeHmit | Y MCHHE npeo6pasoBLIBATE | MHEHHEM JPYTOTO JlaGopaTopHbl
CBOMCTB IIEJIOYHBIX METAJUIOB. uHGOPMAIIMIO 3 ONHOrO BHAA B | UYelOBeKa it ombIT 10.
[IpornosupoBars cBojictBa | JAPYTOM. OxpammBanue
Heu3ydeHHBIX snementoB u ux | P.YYIL THIaMeHH
COE€MHEHNH Ha OCHOBE 3HaHWi o | [VIAHUPOBATh PCIICHUE y4eOHO#H COCTIHHCHMMH
[Teproanueckom 3aKoHe. | 3aAa4M: BRICTpaUBaTh HHETOHHBIX
0611),;1(:1?51% B3aMMOCBSI3H MexTy | [HOCICLOBATEIBHOCTh HEOOXOQMMBIX Merauion
HaXO0KJICHUEM B npupose, | ONepalui
CBOMCTBaMH, OHOJIOrMYECKOH
POJIBIO M 00JACTSAMH MPUMEHEHHUS
N3y9aeMbIX BEIIIECTB.
UnentuduumpoBath  LIETIOYHbBIC

METaJUIbl [0 LBETy IJIAMEHH HX
CoJIeH. Hab6mronars




JEMOHCTPUpPYEMBbIE u
CaMOCTOSITEIBHO ~ IIPOBOAUMBIC
onbITEl. Habmronate Xxummdeckue
peakIMu M ONHUCHIBaTh HUX C
HOMOIIBIO POJHOIO s3bIKA U

SA3BIKA XUMHH. CoOmonars
NpaBWwiIa W HpHEeMbl Oe30IacHOM
paboTer c XUMUYECKIMHU

BEIIECTBAMH M J1aOOPaTOPHBIM
o0opynoBaHuEM

56 Hatpuit  u | HaTpuii u xamuii — OOBACHATH 3aBUCUMOCTH cBOicTB | K.YV, IIpumenars [pesenTanu | demoHcTpanu
Kanui TIPEJICTABUTEIHN LIETOYHBIX HATPHs M Kalus OT UX cTpoeHus. | CTPOHUTH peueBble BHICKA3bIBAHUS B MpaBHJIa EI0BOTO s u.
MeTa/UIoB. XapaKTepHbIe Xapaxrepu3oBaTh BaXKHEHIIHE YCTHOHM W MUCBMEHHOM (opme; COTPY/IHUYECTBA: «Illenoynpr | B3ammoneticts
pEaKIMy HAaTPHS U Kajus. XMMHYECKHE CBOICTBA HATPHS U apryMEHTHPOBATh CBOIO TOUKY CPaBHUBATh Pa3HBIE | € METaUIBD) 1;2 f‘;pm ¢
TlonyueHue menoYHbIX xamust. CpaBHUBATH CBOHCTBA 3peHHs TOYKH 3pEHHS; H;lﬁ()l;ampﬂ“
MeTautoB. OKCHIBI U IEPOKCHIBI HaTpus M Kamis. OOBACHATS ILYY. CUMTATBCS C i onurr 11.
Hartpus u kanus. ConuHaTpus, B3AMMOCBS3H MEHKITY Ymenne NpeoOpa3oBbIBaTh | MHEHHEM JAPYTOro O3HAKOMIICHHE
KIS, HX 3HAYCHNUE B IIPH- POZIE. | yax o3 eHHeM B IPHPOIE, nHOpMaIMI0O W3 OJHOTO BHAA B | YejOBEKa C MHHEpaIamMu
CBOWCTBAMH, GHOJIOTUIECKOM ApYTOii. oo
POJBIO U 00TaCTIMH IPHMECHEHHUS P.YVI. BAKHCHILIHMH
HATDHS 1 KATHSL. [UIAHUPOBATh PEIICHUE YU4eOHOM ;?:Jf:;:g:m“
XapaKTepH30BaTh 3a/1a4u: BBICTPaNBATh eramion
NPOMBIIIIIEHHEIE 1 MOCIIe/IOBATEIFHOCTh HEOOXOIMMBIX
1a60paTopHbIE CIOCOOBI onepauui
norydenus Hatpust. Habmonats
JIEMOHCTPUPYEMBIE U
CaMOCTOSITENILHO MPOBOIUMBIE
omsIThl. HabmronaTs xumudeckue
PEaKIMU U OIHCHIBATH UX C
MOMOIIBIO PYCCKOTO S3bIKA H
s3bIka xumun. Coomoaath
MpaBHJIA U TIPHEMBI Oe30TIacHON
paboTHI ¢ XUMHYECKIMHI
BEI[ECTBaMH U JaOOPaTOPHBIM
o0opynoBaHueM
57 Coenunenns | CoenuHEHNS HATPHS U KaJHs. XapakTepr3oBaTh BaKHEHIINe K.YVYI. [Ipumenars IIpeserrauu | JlaGopaTop
HaTpus u | Conu HaTpus, Kajaus, UX XMMHUYECKUE CBOMCTBA ‘YMeHue 1oroBapuBaThCs U IIpaBuUIIa J€J10BOT0O s HBIi OIBIT
KaJTHst 3HAUCHHUE B JKM3HHU YeJOBEKa. COCTMHEHUIT HATPUS U NPUXOUTH K 0OIIEMY PEIICHHIO B COTPYJHUYECTBA: «lemounst | 1o o L
Copna u exkuiHaTp — Kanst. XapaKkTepu30BaTh COAY U COBMECTHOM JIeSTeIbHOCTH; CPaBHUBATH Pa3HBIE | € METaJUIBI P —
BaXKHeHIMe coelMHEeHNs HaTpHs | €IKUH HaTp Kak BakHeimme ILYVY . TOYKH 3PEHMUS; U UX IETOYHBIX
coeauHeHns Hatpus. OOBACHATh | YMeHHe NMPOBOAUTH CPABHEHHE U CUUTATHCS C COCJIMHEHHS | meTaiioB

B3aHMOCBSI3H MEXITY
HaxOXKIEHHEM B IIPHUPOJIL,

CBOMCTBaMHM, OMOJIOTHUECKOM
POJIbIO COEIMHEHUH HATPUS U

KJIaCCI/Iq;)I/IKaHI/IIO 110 3aJIaHHBIM
KPHUTEPHSIM;

P.YV].

VmeHue Y4YUTHIBATH BbIACIICHHbIC

MHEHHEM APYToro
YeJioBeKa

»




kanust. ConocTaBisiTh
XUMHYECKHE CBOICTBA
COeIMHEHMI HaTpUs U KaJus ¢
001acTAMU IPIMEHEHUSL.
Hccnenosars cBoiicTBa
u3yyaeMbIX Bemiects. Habmonats
U OTIUCHIBATH CAMOCTOSITEIILHO
HPOBOAUMBIE OIBITHI C HOMOIIBIO
POIHOTO S3bIKA U SI3bIKA XUMHH.
CobmroaTh npaBmiia U IPUEMBI
6e3omacHoi paboTHI ¢
XMMUYECKUMH BELICCTBAMH H
abopaTopHBIM 000PYAOBaHUEM

YUHUTENEM OPUEHTHPHI JEHCTBUA B
HOBOM y4eOHOM MaTepHale B
COTPYIHHUYECTBE C yUYUTEIEM

58 Oomas OO0m1as XapakTepuCTUKa XapakTepu3oBath 00IIHe K.YY]. OueHnBaTh CBOU U
XapaKTepPHUCT | 3JIEMEHTOB INIABHOM MOATPYIIIBI CBOWCTBA 3JIEMEHTOB INIABHOM CTpouTh peueBble BHICKA3bIBaHUS B qy’>KHE TTOCTYIIKH;
HKa II rpynmel. bepunnuii, Maruuif, noarpynnsl 11 rpynmnsl. YCTHOMH ¥ MUCBMEHHOHU (opme; MOTHBHPOBATH CBOU
JJIEMEHTOB L1EJI04YHO3EMEJIbHBIC METAJLIIBL. OOBACHATH 3aBHCUMOCTb CBOUCTB | apTyMEHTHUPOBATH CBOIO TOUKY TIeHCTBYS;
TJIaBHOM AMQOTEpHOCTD OKCHAA U SJIEMEHTOB [NIaBHOH MOATPYIIIIBL 3pEHUs BBIpaXaTh
MIOATPYIIIIBI rugpokcua 6epmnmms. Okpacka II rpynms! oT cTpoeHwUsL. LYY . TOTOBHOCTH B
II rpynmet TUIAMEHHU COJIIMH 0O0600u1aTs 3HAHUS U IETaTh OCYIIECTBIISITH aHAIU3 0OBEKTOB C m000# cUTyanuu
11E704YHO3EMEJIbHBIX METAIIIOB. BBIBOJIbI O 3aKOHOMEPHOCTAX BBIJICJICHUEM CYLICCTBEHHBIX U MOCTYIIUTh B
M3MEHEHUH CBOMCTB 3JIEMEHTOB HECYIIECTBEHHBIX PU3HAKOB; COOTBETCTBUH C
riaBHOM noarpymmnsi 11 P.YVYA. MpaBUJIaMHU
rpynnsilIporaozupoBath IUTAaHUPOBATh PeIIeHNe yaeOHOM MOBEICHUS
CBOWCTBA HEU3YUEHHBIX 3a/1a4u: BBICTPANBATh
3JIEMEHTOB M X COeANHEHHH Ha MOCJIe/IOBATEIbHOCTh HEOOXOIMMBIX
OCHOBE 3HaHU 0 ormepanuii (anroput™
[leproanueckom 3aKkoHe. JIeHCTBUI; aHATM3UPOBATh
OOBSACHSITH B3aUMOCBSI3U MEXKTY COOCTBEHHYIO PaboTy.
HaxXOXKIEHUEM B IIPUPOJIE,
CBOMCTBaMHM, OHOJIOTHYECKOM
POJIBIO U 00JIACTSIMH IIPUMEHEHHUS
M3y9aeMBIX BEIIECTB.
59 Ob6mas OO01as XxapakTepucTHKa XapakTepu3oBaTh 0011e K.YY . MortuBupoBaTh JemoHcTpa
XapaKTCpUCT DJIEMEHTOB I'TABHOU IOATPYIIIIBI CBOMCTBA 3JICMCHTOB I''TaBHOH Y4acTBOBATh B KOJUIEKTHBHOM CBOM JICHUCTBUA, HUH.
uKa II rpynmnel. bepunnuii, maraui, noarpymnmsl Il rpynmel. o0cykIeHnH pooIieM BBIPAKATH OxpamnBanue
JJIEMEHTOB IIEJIOYHO3EMEIIBHBIE METAJLIBL. OOBsAcHATS 3aBUCHMOCTS cBOHCTB | TLY V]I, TOTOBHOCTb B IaMeHH
TJIaBHOM AmdoTtepHOCTS OKCHZIA U 3JIEMEHTOB T'TIaBHOI MOArpyYIIEI THO/IBE/ICHUE TIOI TIOHSATHS, 1000 cUTyaluu COMSIMA
MOATPYTIIBI rugpokcuaa 6eprmmmst. Okxpacka II rpynms! oT cTpoeHUs. BBIBE/IEHUE CIIE/ICTBUI; IIOCTYIIUTh B IETOTHO3EMET
II rpynmst UTAMEHH COJISIMH O6006waTs 3HaHUS U Jenath YCTAQHOBIICHHE IPUIUHHO- COOTBETCTBHH C bHBIX

IICJIIOYHO3EMCIIbHBIX METAJIIIOB.

BBIBOJIBI O 3aKOHOMEPHOCTSIX
M3MEHEHUH CBOICTB 3JIEMEHTOB
rnaBHOU noarpynmst 11
rpynnsiIporaosuposars
CBOMCTBA HEU3YUYEHHBIX
3JIEMEHTOB U UX COCAMHECHUH Ha

CIIE[ICTBEHHBIX CBSI3€il; MOCTPOCHHUE
JIOTNYECKOM IIeNH PacCyKIEHUMH,
JIOKA3aTeNbCTBO; BEIIBIKCHHE
TUIIOTE3 U UX 00OCHOBAHUE.
P.YVYA.

HaxoauTp aaropuT™ BBINOIHEHHS

NpaBUIaMHU
MOBEJICHUS

Metasios./1ad
OpaTOpPHBIi
onsIT 13.
Oxpacka
IUIAMEHI
COCAMHEHUAMHI
IIeI0YHO3eMeN




OCHOBE 3HaHUH O
Ileproguueckom 3aKkoHe.
OOBSACHATH B3aMMOCBSI3H MEKITY
HaXO0XJIECHHEM B IIPUPOE,
CBOMCTBaMH, OMOJIOTHYECKOM
POTIBIO U 00JACTAMH IPUMEHEHHUS
M3y4aeMBbIX BEIICCTB.
Wnentudunmposats
NIETI0YHO3EMEITLHBIC METAJIIBI TI0
LBETY IUIAMEHH UX COCTUHECHHUH.
HaGnronate 1eMOHCTpHpyeMbIe
U CaMOCTOSTENHFHO MPOBOINMEIC
ombIThl. Habmoaath XuMuieckue
PEaKuuy U OMHUCHIBATE HX C
MTOMOIIBIO POJTHOTO S3bIKA U
sa3p1ka xumun. CoOmronaTh
MpaBUJia U PUEMbI 6e30macHON
paboThl ¢ XUMUYICCKUMHU
BEIIECTBAMH U JIAOOPATOPHBIM
000pyI0BaHUEM

MMOCTaBJICHHOM 3a/1a4uH.

BHBIX
METaJIOB

60

Marauit  u
ero
COEIMHEHUS

Marnuii, ero oomas
XapaKTepPUCTHUKA HAa OCHOBE
nosioxkeHus B [lepuoguueckoit
CHUCTEME DIIEMEHTOB

. Y. MenneneeBa u cTpoeHUst
aTomoB. [lonmyuenue, Gpuznueckue
M XHUMHUYECKHE CBOUCTBA,
MPUMECHEHHE MarHUs U €ro
coenuHeHnid. COTM MarHus, X
3HAYCHHUE B TIPUPOJIC U JKUZHH
YyeJioBeKa.

OOBSCHATH 3aBHCUMOCTDH CBOICTB
MarHusi OT ero CTPOSHHSI.
XapaxTepu3oBaTh BaXHEHIINE
(u3HUeCKUe U XUMHYECKUE
CBOMCTBa MarHus M €ro
coeauHeHui. ConocTaBIATh
XMMHYECKHE CBOICTBA MarHus 1
€ro COeIMHEeHNit ¢ 00nacTsIMu
npuMmenenus. Mccnenosars
CBOICTBA U3y4aeMBIX BEIIECTB.
HaGnronate 1 onuchBaTh
CaMOCTOSITEIILHO MPOBOIMMBIE
OIIBITHI C TIOMOILBIO POJHOTO
SI3bIKA U A3bIKA XUMHH.
Co0umoiaTh IpaBuiIa U MPUEMBI
6e3omacHOi paboThI ¢
XMMAYECKUMH BELIECTBAMH H
abopaTopHBIM 000PYIOBaHUEM

K.YVYI.

Y4acTBOBATh B KOJUICKTUBHOM
00cyXIeHHN IPOOIIeM

IL.YYA.

MOIBEICHNE 10| OHSTHS,
BBIBE/ICHUE CIICJICTBHIA;
YCTaHOBJIEHHE IPUINHHO-
CJI/ICTBEHHBIX CBSI3€H; TOCTPOCHHUE
JIOTUYECKOH 1IeTIN pacCyX AeHUH,
JIOKA3aTeNIbCTBO; BBIIBIDKCHHUE
THIOTE3 U UX 000CHOBAHUE.
P.YV/I.

HaxomuTh anropuT™ BBITOJTHEHHS
IIOCTaBJIEHHOH 3a1auu.

MotuBupOBaTH
CBOU JICHCTBUS;
BbIpa)kaThb
TOTOBHOCTb B
mo00ii cutTyanuu
MOCTYITUTh B
COOTBETCTBUH C
IIpaBUIIaMHU
TIOBEJICHUS

[Ipesenranu
s «Marumit
U €ro
COCAUHECHUS
»

JlaGopaTopHn
blii onbIT 14,
CaoiicTBa
MarHus 1 ero
COeTMHECHHUH
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Kanbiuii u
ero
COEIUHEHHS

Kaneiuii, ero oomas
XapaKTepHCTHKA Ha OCHOBE
nonoxenus B [lepuonnueckoit
CHCTEMeE HJIEMEHTOB

J. U. MenneneeBa 1 CTpOCHUS
aTomoB. [lonydenue, pusnueckue
U XMMHYECKHUe CBOMCTBA, IpUMe
HEHUE KaJbIUs U ero

XapakTepu3zoBaTh BaKHEHIIINE
(huznIecKue U XMMUIECKUE
CBOWCTBA KaJBIUS U €TO
coeauteHnit. OOBICHATD
3aBHCUMOCTH CBOMCTB KaJIBIHSI OT
ero crpoenusi. CornocTaBisiTh
XHUMHYECKUE CBOWCTBA KaIbLUS U
€ro COCIMHEHHN C 00IacTSIMU

K.YY .

YMeHne camMocTOsATENbHO
OpraHU30BbIBaTh y4eOHOE
B3aWMOJICHCTBHE B TPYIIIE

ILYVY/.

YMEHHeoCyIecTBIIATh aHATII3
00BEKTOB C BBIJICIICHUEM
CYLIECTBEHHBIX U HECYIIECTBEHHBIX

Bocnpunumars
peub yduTens,
HEMOCPEICTBEHHO
He 00palIeHHYIO K
y4aleMycsl; BEIpax
aTh
MIOJIOXKUTEIILHOE
OTHOLLICHUE K

[Tpe3enranu
s «Kanpruit
H €ro
COCAMHCHHS
»

JemoncTpa

nuu.
Bsaunmoeriicts
W€ KaJbIHs C
Bonoi.J1abopa
TOPHBIH ONBIT
15. CgoiicTBa
COCTMHEHUI
KaJTbITHsI




coeauHeHME. COJH KaJbIUs, UX
3Hau€HHUE B MIPUPOJIE U KUZHU
YeJIoBe Ka.

npuMmeHenus. Vccnenosars
CBOICTBa M3y9aeMBIX BEIIECTB.
Habmronate teMOHCTpHUpyeMBIe 1
CaMOCTOSITEIIBHO MTPOBOUMBIE
omnsITEl. Habumonate XuMuaeckne
PEaKLHU U OIUCHIBATH UX C
TIOMOIIBIO POJTHOTO SI3BIKA U
sa3p1ka xumun. CoOronaTh
MpaBHJIa U TIPHEMBI Oe30TIacHON
paboThI ¢ XUMUYECKUMHU
BEIECTBAMH U JTaOOpaTOPHEIM
obopynoBaHuEM

MIPU3HAKOB;
OCYIIECTBIISATh CHHTE3 KaK
COCTaBIICHUE LIEJIOTO U3 YacTeH.
P.YVYA.

Ymenus.OcylecTBIsIT UTOTOBBIN U
MOIIArOBBIM KOHTPOJIb IO
pe3ynbTary;

AZIeKBaTHO BOCHPUHHUMATD OLICHKY
YUHUTEIS;

Paznnuate cioco6 u pe3ynbrat
JefcTBus

nporueccy
[IO3HAHMS:
MIPOSIBIIATH
BHUMAaHHE,
YIUBJICHUE,
JKeJIaHue OoJIbIIe
y3HaTh

62 8 | XKectkocTh JKecTKOCTh BOJIBI M CITIOCOOEI €€ XapakTepu3oBaTh BH]IbI K.YVY]I. Or1eHUBaTh CBOH B JlabopaTopHbI
BOJIbI U | yCTpaHCHUI. JKECTKOCTH BOJIBI. .AZIEKBaTHO HCIOJIB30BaTh PEUCBLIC YYXKHUC IIOCTYIIKH, ii onpIT 16.
croco0Obl  ee XapakTepu30BaTh CriocoObl CpelcTBa [Tl PeLICHHUS MPOSBIISITE B HKectxocts
yCTpaHEeHUs YCTpaHEHHUs )KECTKOCTH BOJIBIL. Pa3IMYHBIX KOMMYHHUKaTUBHBIX KOHKPETHBIX BOJEL.

Ha6mronaTs u onuckeBaTh 3aJa4, CTPOMTh MOHOJIOTHIECKOE CUTYyalusIX Hcnoms3y
CaMOCTOSITENIBHO IIPOBOAKMBIC BBICKA3bIBaHUE, BIAJICTh I0OpOKeNnaTenbHOC ered
omnbIThl. Habmonate xumudeckne | auanormdeckod gopmoit peun Tb, IOBEPHE, obopyzos
peaKkuy U OMUCKHIBATh UX C P.YV/. BHUMAaHHE, ITOMOIIb anme
MOMOIIBIO POJHOTO SI3bIKA U [IPOTHO3UPOBaHUE- IPEABOCXUIICHUE terpa
s3bIka xumun. Coomoaath pe3yabTaTa M ypoBHS YCBOGHHS, €T0 «Torxa
HpaBuUiIa U IIPUEMbI 6€301acHOM BPEMEHHBIX XapaKTEPUCTHK pocta.
paboThl ¢ XUMUYIESCKUMHU I.YVYI.

BeUIECTBAMH U J1aOOPaTOPHBIM MOWCK U BBIJIEJICHHE HEOOXOIUMOM

o06opyaoBaHUEM uHbOpMaIUK

63 9 | AmoMuHUHA | AmOMUHHIL. OOBACHATH 3aBUCHMOCTH cBOiicTB | K.YV . Beipaxats IIpe3enTanu
— PacnpocTpaHeHHOCTb B IPUPOJE, | aIIOMUHMA OT €r0 CTPOSHHUS. YMeHne noroBapuBaThCs U MIOJIOKUTENTLHO® s
XUMHYIECKHH | (U3MUecKre U XUMHIECKHe XapaxTepu3oBaTb HMPUXOINTH K 00IIEeMy PEeIIeHHIO B OTHOIIICHHE K «ANIOMHHH
JNIEMEHT cBoifcTBa (OTHOIICHNE BaKHEHIIHEe(DH3UIECCKHE H COBMECTHOH JIEATEIHOCTH; mporeccy i 1 ero
HIPOCTOE KKHCJIOPO.y, FaJIOTeHaM, XMMHYECKHE CBOUCTBA ILYVY . MO3HAHUSL: COCIMHEHNUS
BEII[ECTBO pacTBOpaM KHCIIOT U IIeNovei, amomuHusA. COIOCTaBIATh CaMOCTOSTEIbHOE BBIACTICHUE U IPOSIBIATh »

amomotepmust). [IpousBoacTso XUMHUYECKHE CBOWCTBA aTIOMUHUS | (OpMyJTHPOBaHUE TO3HABATEIBHON BHHMaHHUe,

amomunus. [Ipumenenne ¢ 00IacTIMH TPUMEHEHUS. LENTH; PUMEHEHUE METO/I0B YAUBJICHUE,

AITIOMHUHHUA. XapakTepu3oBaTh MH(GOPMAIIMOHHOTO TTIOMCKA, B TOM xKeJlaHue 0oJblIe
MPOMBIIUICHHBIH CII0c00 YHUCIIE C TIOMOIIBI0 KOMIBIOTEPHBIX y3HaTb YMeHHE
TOJTyYCHHS aTFOMHHUSL. CpeICTB. OILIEHUBATh
Wccnenosats cBoiicTBa P.YV/I. 3HAYMMOCTE CBOEH
U3y4aeMBbIX BEILECTB. HaxomuTh anropuT™ BBITOJTHEHHS II03HAaBaTeIbHON

IIOCTaBJIEHHOH 3a1auu. JIeATeTBHOCTH.

04 10 | AmroMuHUK AJIOMUHUHA. OOBsCHATH 3aBUCUMOCTH cBOiicTB | K.YV I, Beipaxkatb [Mpe3enranu | Jemoncrpanu
— PacnipocTpaHeHHOCTb B IPUPOJE, | AJIIOMHUHUS OT €r0 CTPOEHHUS. ‘YMeHue 1oroBapuBaThCs U MOJIOXKUTEJIbHOE il u. Komexrus
XUMHUYECKHH | (DH3HYCCKHE U XUMHYCCKUE XapakTepu3oBarh HPHUXOJHUTH K OOLIEMY PEIICHHIO B OTHOLIICHHE K «AmoMpny | CATOMEHII.
3JIEMEHT CBOHCTBA (OTHOILCHHE BaXHEHIIHEe(H3UICCKHIE 1 COBMECTHOM J€STEIbHOCTH; MpoLeccy i ¥ ero ?ﬂﬂgiﬁ::;
HIIPOCTOE KKHCJIOpOAY, rajoreHam, XMMHUYECKHE CBOMCTBA ILYY. ITO3HAHMS: COEAMHEHHS B3aumoneﬁcm
BEILECTBO pacTBOpaM KHCIIOT U IIeNIovei, amomuHus. COIoCTaBIATh CaMOCTOSITEIBHOE BBIACICHUE U MPOSIBIATH » e ATIOMUHELST




amomotepmust). [IpousBoacTso XHMHUYECKHE CBOWCTBA allIOMUHUS | (OPMYIHpPOBaHUE O3HABATEILHOM BHUMaHHUE, CO LIETIOYBIO.
amomuHus. [Ilpumenenue ¢ 00JacTAMH IPUMEHEHHSL. LIC/IM; MIPUMEHEHUE METOI0B YIMBJICHHUE, AsromoTepMus
AITIOMUHHUSA. XapakTepu3oBaTh MH(OPMAIIMOHHOTO TIOMCKA, B TOM XKeJTaHue OoJIbIe :
MIPOMBIIUIEHHBIH CI0C00 YHCIIe C TOMOIIBIO KOMITBIOTEPHBIX y3HaTh YMeHHE ‘;I‘:;?IT::TI?HH
MOJIY4EHHs] aIIOMUHHUS. CPEICTB. OLICHUBATh CroiicTa
Hccenenosars cBoiicTBa P.YV. 3HAYMMOCTE CBOEH ATIOMHHHS
n3y4yaeMsIx BemecT. Habmonate | HaxonuTs alropuT™ BIOIHEHUS MI03HaBATEIbHON
JIEMOHCTPUPYEMBIE 1 MIOCTAaBJICHHON 3a/1a4H. JIeSITENbHOCTH.
CaMOCTOSITENIBHO IIPOBOAUMBIC
onbITel. Habmogate xuMudeckue
PEaKLUy U OIHUCHIBATH UX C
MTOMOIIIBIO POIHOTO S3BIKA K
s13b1ka XuMuH. Co0monaTh
MpaBUJIa ¥ IPUEMBI Oe30IacHON
paboTHI ¢ XUMHUYECKIMH
BEIIECTBAMH U JIAOOPATOPHBIM
o0opynoBaHuEM
65 | 11 | CoenuneHus | AM(OTEPHOCTh OKCHIIA U XapakTepu3oBaTh BaKHEHIINE K.YY/. [Ipumensarte [Ipesenranu
ATIOMUHUSA ruapokcuaa amoMuaus. Coman XHUMUYECKHE CBOUCTBA CTpouts peueBble BHICKa3bIBaHUS B MIpaBUIIA JIEJIOBOTO s
amomuHus. [lonHoe pa3noxkeHue | CoOeIUHEHUH alIOMUHUS. YCTHOW M TUCEMEHHOM (hopMe; COTpYIHUYECTBA! «ATFOMHAHU
BOJIOM coJlell almfOMUHUSA CO OOBSCHSITH B3aUMOCBSI3H MEXKITY apryMEHTHPOBATh CBOIO TOUKY CpaBHUBATH pa3Hble | I U ero
c1abbIMU IBYXOCHOBHBIMH HaXO0XJIECHHEM B IIPUPOE, 3peHHs TOYKHU 3PEHHUS; COCIMHCHHS
KHCIOTaMH. AJIOMUHATHI B CBOWCTBaMH, OMOJIOTHUECKON ILYY. CUUTATBCS C »
TBEPJOM BHJE U B PACTBOPE. POTBIO COCAMHEHUH aTFOMUHHS. YMmeHue npeoOpa3oBLIBaTh | MHEHHEM JPYroro
KommiekcHsle coequHeHNs ConocTaBiaTh XUMUYECKUE nH(OpMaIMIO M3 OJTHOTO BHIA B YeJioBeKa
ATIOMUHUSA. CBOMCTBA COEJTUHEHNH aJIlOMUHUS | OpYToil.
¢ o0macTsIMu IPUMEHEHHSL. P.YY..
IUTAaHUPOBATh PelIeHHe YIeOHOM
3aJjauM: BEICTPaUBaTh
MOCJIE/IOBATEIbHOCTh HEOOXOIMMBIX
onepanuit
66 | 12 | Coenunenus | AmdOTEepHOCTH OKCHA U XapakTepu3oBaTh BaKHEHIINE K.YVY]. [Ipumensarte IIpesenrauu | JlaGoparTop
ATIOMUHUSA ruapokcua amoMunaus. Comn XIUMHYECKHE CBOUCTBA YMeHue 10roBapuBaThCs U MIpaBUIIA JIEJIOBOTO s HBII OMBIT
amoMmuHus. [lonHoe pasnokeHne | COeAMHEHUH aTIOMUHMSL. HPUXOJIUTH K OOIEMY PELICHUIO B COTPYHUYECTBA! «ATIOMUHH 18.
BOJIOH COJIeH aJIFOMHHUS CO OOBSACHATH B3aUMOCBSI3U MK COBMECTHOM J€ATeNTbHOCTH; CpaBHHUBATh pa3Hble | I U ero CpoiicTra
cJ1abBIMU IByXOCHOBHBIMH HaXO0XJACHHEM B PUPOJIE, ILYVYI. TOYKH 3PEHUS; COEJIMHEHHUS
KUCJIOTaMHU. AJIFOMUHATHI B CBOWCTBAaMH, OMOJIOTHUECKOH YMeHue NpoBOAUTE CPaBHEHHE U CUHTATBCS C » SOQ}IHHGHH
TBEPJOM BHJE U B PaCTBOPE. POJIBIO COCAUHEHUH aMIOMUHUS. KJTACCU(HUKALHNIO 10 33JaHHBIM MHEHHEM JIPYroro u
KomrutexcHsle coennHeHus ComnoCTaBIATh XUMHIECKHE KPHUTEPHSIM; geIoBeKa AIFOMHUHNA
ATIOMUHUS. cBolicTBa coennHeHn amomuans | P.YY/I.

¢ 001acTAMHU
npumeHenus.VMccnenosaTth
CBOICTBA N3y4aeMbIX BEILECTB.
HabnronaTh ¥ OnuchIBaTh
CaMOCTOSITENbHO IPOBOANMBIE
onbIThl. HaOmoaTh XMMHUECKIE

‘YMeHue yduThIBaTh BbIICICHHBIC
YUUTEJIEM OPHEHTHUPHI e CTBUS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHYECTBE C yYUTENEM




PEaKLHU U OIUCHIBATH UX C
MIOMOIIBIO POTHOTO SI3BIKA U
s13b1ka XuMuH. CoOmonarh
MpaBUJIa U IPUEMbI Oe30IacHON
paboTHI ¢ XUMHYECKIMHI
BELIECTBAMHM U JIAOOPaTOPHBIM

00opynoBaHuEM
67 | 13 | OmnoBo u OnoBo u cBuHel. uznyeckue u OOBACHATH 3aBUCUMOCTH cBOicTB | K.YV, AHanu3upoBaTh U
CBHHEI XUMHYECKHE CBOMCTBA (peaKnu 0JIOBa U CBHHIIA OT UX CTPOEHHS. | Y4acTBOBAaTb B KOJUIEKTHBHOM XapaKTepH30BaTh
C KHCJIOPOJIOM, KHCIOTaMH), CpaBHUBaTh CBOHCTBA 0JI0Ba U o0cyxaeHnH mpobieM, SMOIOHATbHBIC
npumeHenne. Conu oxnosa (I1I) n CBHHIIA. XapaKTepU30BaTh HHTETPUPOBATHCS B TPYIILY COCTOSIHUS
ceuHna (II). CBuHIOBEIH Ba)kKHeHIIe XUMHUECKHe CBEPCTHUKOB M IIPOJYKTUBHO YyBCTBa
AKKyMYJISTOP. CBOMCTBA 0JIOBA U CBHHIIA. B3aUMOJICHCTBOBATh U COTPYAHNYATh | OKPY)KAIOIIUX,
OOBACHITH B3aUMOCBSI3H MKy CO CBEPCTHUKAMH U B3POCIIBIMU CTPOUTH CBOU
HaXO0)KJI€HUEM B IIPUPO/IE, ILYY . B3aMMOOTHOILEHUS
CBOICTBaMH, OMOIOTHYECKON CHHTE3 KaK COCTaBIIEHHE LEJIOTO U3 | C UX y4ETOM; -
POTBIO U 00JACTIMH qacTei, B TOM ylcie | OLEHUBATh
NpPUMEHEHHsI 0JI0Ba M CBUHIIA. CaMOCTOSITEIILHOE JOCTpauBaHHE, | CHTYaIUH C TOYKH
BOCIIOJTHEHHE HEJIOCTAIONINX | 3PCHUS MPaBUII
KOMIIOHEHTOB MIOBEJICHUSI U 9THKU
P.YY/.
YMeHHe COCTaBIISATh IUIaH PelIeHUs
poOIEeMBI
68 | 14 | OnoBo u OnoBo u cBuHell. PU3NYECKUE U OOBACHATH 3aBUCUMOCTD CBOMCTB | K.YY/I. AHanu3upoBatb U JlaGopaTop
CBHHEII XUMHYECKHE CBOMCTBA (peaKInu 0JIOBA M CBUHIIA OT UX CTPOCHHA. | Y4acTBOBATh B KOJUIEKTHBHOM XapaKTepu30BaTh HBIi OIBIT
C KHCIIOPOJIOM, KHCIIOTaMH), CpaBHUBATh CBOMCTBA 0JIOBA U 00CYXICHUHU TTPOOIIEeM, SMOLIMOHATIbHBIE 19.
npumeHenne. Comu onosa (II) n CBHHIIA. XapaKTepU30BaTh MHTETPUPOBATHCS B TPYIITY COCTOSIHUSI U Coiictra
ceuHua (II). CBuHIOBBIH Ba)kKHeIIe XUMHUEeCcKHe CBEPCTHUKOB M MTPOJYKTUBHO YyBCTBa
AKKYMYJISTOP. CBOIfCTBa 0JIOBA M CBHHIIA. B3aMMOJICHCTBOBATh M COTPYAHUYATE | OKPYIKAIOIIUX, 070Ba,
OOBSACHATH B3aMMOCBSI3H MEXKIY CO CBEPCTHUKAMHU U B3POCIBIMU CTPOHTH CBOH CBUHIIA 1
HAaX0XKIEHUEM B IPUPOJIE, ILYVI. B3aMMOOTHOIIEHUS Hx
CBOMCTBaMHM, OHOJIOTHYECKOM CHHTE3 KaK COCTaBJICHUE LEJIOTr0 U3 | C UX y4EeTOM; - COCIUHCHU
POJIBIO U 00JaCTAMH yacTei, B TOM yucle | OLlEHMBATh 171
MPUMEHEHHS 0JI0BA U CaMOCTOSITEIFHOE JOCTpauBaHWE, | CHTYaIlHH C TOUKH
CBI/IHLla.HaGJ'llO}laTb H OITUCHIBATh BOCIIOJTHCHHE HEAOCTAKOIINX 3pCHUA NPaBUJI
CaMOCTOSITEJIFHO MPOBOIIMBIE KOMIIOHEHTOB MIOBEJICHUS U STHKU
onbITel. HabmoaaTe XUuMUYECKHE P.YV/.
PEaKIMU 1 OIHCHIBATH UX C ‘YMeHHe cOCTaBIATH IUIAH PEICHUS
MIOMOII[BIO POJTHOTO SI3BIKA U po6IeMbI
sa3p1ka xumun. Coomonars
MpaBHJIA U TIPHEMBI Oe30TIacHON
paboThl C XUMUYIESCKUMHU
BEIECTBAMHU U JTA00PaTOPHBIM
o0opynoBaHueM
69 | 15 | Pemenne Bemonuenue ynpaxsaenuil Ha CocraBiath ypaBHeHus peakuui, | K.YY/. IIpumenars
3a1a4 1 COCTaBJICHUE ypaBHEHUH C IIOMOILBIO0 KOTOPBIX MOXKHO ‘YMeHue 10roBapuBaThCs 1 MIpaBUJIa J1€JIOBOTO




BBINIOJTHCHUE | PEAKLUM, COOTBETCTBYIOLINX OCYIIECTBUTH LIETIOUKU HMPUXOIUTH K 00IIEMY PEIIECHHIO B COTPYAHUYECTBA:
YIPOXHEHA | 3aJaHHBIM IEIIOYKaM IPEBPALICHUH BEIECTB. COBMECTHOM JIeATEIIbHOCTH; CPaBHUBATH Pa3HbIC
i 10 TeMe IPEBpaLICHUi, II0 TeMe OCyIeCTBIATh PacyeTsl 110 ILYY. TOYKH 3PEHUS;
«Merabt «MeTaIsl TJIaBHBIX HOATPYIID». XUMHUYECKHM YPaBHEHHUSIM. VYMeHune npoBOJUTh CPaBHEHHE U CUUTATHCS C
TJIaBHBIX Pemenue pacueTHbIX 3a1a4 0 Hcnonb3o0BaTh alropuT™Msl Ipu KIIaCCH(UKAIIHIO 110 33TaHHBIM MHEHHEM JPYroro
MOATPYIIID» XUMUYECKHM popMynaM u pelIeHuu 3a1a4 KpUTEpUSIM; 4eJoBeKa
YpaBHEHUAM P.YVY.
‘YMeHue yduThIBaTh BbIICICHHBIC
YUHUTENEM OPUEHTHPHI ICHCTBHS B
HOBOM y4eOHOM MaTepHale B
COTPYIHHUYECTBE C yUUTEIEM
70 | 16 | Pemenue Beimonnenune ynpaxxneHuil Ha CocraBuaTh ypaBHeHHs peakuuil, | K.YV. IIpumenars
3a1a4d U COCTaBJICHUE YpaBHEHUI C IOMOILBIO0 KOTOPBIX MOXKHO ‘YMeHue 10oroBapuBaThCs U IIpaBUJIa JIEJI0BOTO
BBINIOJIHEHUE | PEAKIHH, COOTBETCTBYIOMINX OCYIIECTBUTH LIETIOUKI HMPUXOIUTH K 00IIEeMy PEIIeHHIO B COTPYIHHYECTBA!
YOPaXHCHU | 3a[laHHBIM IETIOYKAM MpEeBpAIICHAH BEIECTB. COBMECTHOH JIEATEIBHOCTH; CpaBHUBATH Pa3HbIE
i mo Teme [pEeBpalleHui, 110 TeMe OCyIeCTBIATh PacyeTsl 110 ILYY . TOYKH 3pCHUS,
«Merausl «MeTansl II1aBHBIX NOATPYIIID». XUMHUYECKAM YPaBHCHUSAM. ‘YMeHue npoBOAUTH CPaBHEHUE U CYUTATHCS C
TJIaBHBIX Pemenue pacueTHbIX 3324 110 Hcnonb3oBath anropuTmsl npu KJIaCCU(HKAITUIO 110 33JaHHBIM MHEHHEM JIPyroro
HOATPYIID) XHUMUYECKUM HopMyraM u pelleHuy 3a1a4 KPHUTEPUSIM; 4eJioBeKa
YpaBHEHUAM P.YY/.
‘YMeHue yuduThIBaTh BbIICICHHBIC
yUYHUTENIeM OPUEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYIHHUYECTBE C yUUTENEM
71 | 17 | lpaktuueck | Pemenue kauecTBeHHBIX IIpoBOOUTE XUMHUYECKUI K.YY]. OneHnBaTh CBOH H Vcnionb3yercs
ast pabora Ne | SKCIEPUMEHTANBHBIX 3a7a4 MO JKCIIEPUMEHT 110 uaeHTudUKaunu | CTpouTh peueBble BRICKA3bIBAHUS B Yy>KHe MTOCTYIIKU; obopyoBaHue
5. Pemenne | Teme «MeTaulbl IJIaBHBIX BEILECTB C TOMOIbIO YCTHO# ¥ MHUCBbMEHHOH (opme; MOTHUBHUPOBATH CBOU nenrpa «Touka
OKCIIEPUMEH | MOATPYIID» Ka4eCTBEHHBIX PEaKIIHA, apryMEHTHPOBATh CBOIO TOUKY JeHCTBYS; POCTa».
TaJIbHBIX MOJIY4EHHIO COJIed METaJIIIOB 3pCHUs BBIpaXKaTh
3amaq mo TIaBHBIX oArpymi. Habmronats ILYY. TOTOBHOCTH B
TeMe U OIMCBIBATh CAMOCTOSTENIHHO OCYIIECTBIISITH aHAIN3 00OBEKTOB C 000 cUTyanuu
«Merasl MIPOBOJMIMBIE OTIBITHI C IOMOIIBIO | BBIICTIEHHEM CYIIECTBEHHBIX U MOCTYIIUTH B
TJIaBHBIX POHOTO 53bIKa U SI3bIKA XUMHHU. HECYIIECTBEHHBIX PU3HAKOB; COOTBETCTBUH C
TIOATPYTIID Jlenath BBIBOMBI TIO pe3ynbTataMm | P.YY/I. [paBUIAME
IPOBEJCHHBIX XUMHYECKUX yYMeHHe BEIONpaTh Hanboiee HIOBEIECHUS
omnbIToB.CoOmonaTh paBmiIa u 3¢ peKTHBHBIE CIIOCOOBI PEIICHUS
pHeMbl 6e30macHOi paboThl ¢ MOCTaBJICHHBIX 3a1a4. OCyIecTBIATh
XUMHYECKIMH BEIIECTBAMH 1 caMo- ¥ B3aMMOKOHTPOJIB IIporecca
71a00paTOPHEIM 000PYIOBaHHEM BBITIOJIHEHHSI 9KCIIEPUMEHTA,
CaMOCTOSTEIHFHO 0OPMIIATH OTIET
72 18 | O6o6marom | Pemenue 3amad v BHIIOJIHEHHE CocCTaBisATh CPaBHUTEIBHEIEC U K.YVY/. [Ipumensars
ee yIpa)KHEHUH, TO3BOIAIOINX 0000111aI0IIHE CXEMBI. YMeHue 10roBapuBaThCs U IpaBuiIa JeJI0BOro
MOBTOPEHHE | CHCTEMaTH3MpPOBaTh U 0000uMTE | [IpoBOAUTH pacyueTsl O HNPUXOIUTH K 00IIEeMy pEeIIeHHIO B COTPYIHHYECTBA!
o TeMe | IOJIydeHHbIE 3HAHU 10 XUMHYECKUM (HOpMyJaM U COBMECTHOM JI€ATEIbHOCTH; CpaBHUBATH Pa3HbIC
«MeTrasuibl TeMe«MeTauibl TJIaBHBIX YpPaBHEHUAM peaK]_u/If/'[, H,YYI[, TOYKH 3PCHUS,
TJIABHBIX HOATPYIID» OCyILEeCTBIATh IO3HABATENBHYI0 | YMEHUE IPOBOJUTH CPABHEHUE U CUUTATHCS C




MOATPYIIDY pedaexcuio B OTHOIIEHUH KJIacCH(HKAIIHIO 110 33AaHHBIM MHEHHEM APYTOro
COOCTBEHHBIX TOCTIDKEHUH B KPHUTEPHSIM; qeoBeKa
nporecce pemmeHus y4eOHbIX U P.YVYI.
MO3HABaTENbHBIX 33424 VMeHHe yquThIBaTh BbIICICHHbIC
YUYHTENIeM OPUEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYJHUUYECTBE C YUUTEIEM
METAJIJIBI HIOBOYHBIX ITOAI'PYIIII 28 4
73 OOmas OO0m1as XapakTepuCTHKa XapaxTepu3oBaTh 00mIHe K.YVYI. AHanm3upoBars U IIpesenTanu
XapakTepuct | mepexonHsix MeramioB [—VIII CBOMCTBA IIEPEXOIHBIX METAJUIOB. | Y4acTBOBAaTh B KOJUICKTHBHOM XapaKTepH30BaTh o
HKa rpyni. OcoOGEeHHOCTH CTPOCHUS OOBSCHATH 3aBUCUMOCTb CBOICTB | 00CYKIEHUH NPOOIIEM, 3MOLIMOHAJIbHBIE «Xapakrepu
NIEPEXOIHBIX | aTOMOB IEPEXOIHBIX METaJIIOB. HEePEXOTHBIX METAIJIOB OT HUHTETPUPOBATHCS B TPYIILY COCTOSIHUS U CTHKA
METaJlIOB O6uiue puznueckue u crpoeHus. O6001maTh 3HAHUS U CBEPCTHHUKOB U TPOIYKTHBHO yBCTBa MEPEXOTHBI
XHUMUYECKHE CBOHCTBA. JIeTIaTh BBIBOJIBI O B3aHMOJICHCTBOBATh M COTPYAHMYATh | OKPYIKAIOIIVX, X
IIpumeHenne MeTaIIoOB 3aKOHOMEPHOCTSIX H3MEHEHUH CO CBEPCTHUKAMH U B3POCIIBIMU CTPOUTH CBOU METaJLIOBY»
CBOICTB MEPEXOHBIX METAJIJIOB. ILYVY. B3aMMOOTHOLICHUS
IIporaosupoBats cBOICTBa CHHTE3 KaK COCTaBJIEHHE LETIOT0 U3 C UX y4ETOM; -
HEH3y4IEeHHBIX JIEMEHTOB H UX JacTei, B TOM 4Hclie | OIEHHWBAaTh
COEIMHEHNH Ha OCHOBE 3HAHHUH O | CaMOCTOSATEIBHOE JOCTpanBaHKE, | CUTYalUH C TOYKU
INeproanyeckom 3aKkoHE BOCIIOJTHEHHE HEJOCTAIOIIMUX | 3PSHUS NPaBHII
KOMIIOHEHTOB TIOBEJICHUSI U 9THKU
P.YVI.
YMeHHe COCTaBIATD IIaH PeLIeHUS
poOIeMBbI
74 Xpom Xpom. Ouznyeckue cBOWCTBa OOBACHATH 3aBUCHMOCTH cBoiicTB | K.YV . AHanm3upoBaTh U IIpe3enTanu
XxpoMa. XUMHUYECKHE CBOHCTBA XpOMa OT €ro CTPOCHHUS. Yy4acTBOBATh B KOJUIEKTHUBHOM XapakTepu3oBaTh 1 «Xpom u
XpoMa (OTHOLIEHHE K BOJSTHOMY XapakTepu30BaTh BaXKHEHIIINE o0cyxaeHnH npoodiem, 9MOIMOHAIbHbIE €ero
napy, KHCIOpPO/IY, XJI0pY, (u3IIecKre 1 XUMUIECKHE MHTETPUPOBATHCS B TPYIITY COCTOSIHUSI COeTMHEHHUS
pactBopam kucior). [ToxydeHue cBoiicTBa XpoMa.ComoCTaBIATh CBEPCTHHUKOB M IIPOJYKTHBHO YyBCTBa »
U IPUMEHEHHEe XpoMa XHMHYECKHE CBOMCTBA XpoMa C B3aMMOJICHCTBOBATh M COTPYAHMYATh | OKPYIKAIOIINX,
00J1aCTAMU IPHMEHEHHUSI. CO CBEPCTHUKAMH U B3POCIIBIMU CTPOUTH CBOU
ILYVYI. B3aMMOOTHOIIEHHUS
CHHTE3 KaK COCTaBJIEHHE LETIOT0 U3 C UX y4ETOM; -
qacTed, B TOM YHCclie | OIEHHWBAaTh
CaMOCTOSITENILHOE JOCTpauBaHHUE, | CUTYaIHU C TOUKH
BOCIIOJTHEHHE HEJIOCTAIONINX | 3PEHUS MPaBHII
KOMIIOHEHTOB TIOBEJICHUS U STHKU
P.YYI.
‘YMeHHe cOCTaBIATH IUIAH PEICHUS
poOIEeMBI
75 Xpom Xpom. Ousnyeckue cBOHCTBA OOBACHATH 3aBUCHMOCTH cBoiicTB | K.YY/I. [IprmMenaTh Ipesentaiu | Jfemoncrpa
Xpoma. XUMUUECKUE CBOMCTBA XpOMa OT €ro CTPOEHHUS. Yy4acTBOBATh B KOJUIEKTUBHOM MpaBHIIa JIETOBOTO 1 «XpoMm 1 Hu.
XpoMa (OTHOIIEHHE K BOJSTHOMY XapaxTepu3oBaTh BaXKHEHIINE obcyxIeHnH Ipooiem, COTPYIQHUYECTBA: ero BsauMoneiicTs
napy, KHCIOpOy, XJI0pYy, (u3nuecKre 1 XUMHYECKUE UHTETPUPOBATHCS B TPYIITY CPaBHUBATH PA3HBIE | COCAMHEHHS He XpoMa ¢
pactBopam kucnor). ITomyuenne cBoifctBa xpoma.ConocTaBiiTh CBEPCTHUKOB M MPOJYKTUBHO TOYKH 3PEHHUS; » COJISTHO

U IPUMEHEHHE XpoMa

XMMHUYECKHE CBOMCTBA XpoMa ¢

B3aMMOJICHCTBOBATh M COTPYAHUYATD

CUHUTATHCA C

KHCIIOTOH 0e3




001acTsIMU TPUMEHEHUS. CO CBEPCTHUKAMH U B3POCIIBIMU MHEHHEM APYTOro JocTyna
Habmtonath 1 onucsIBaTh ILYVA. 4eIoBeKa BO3/yXa
JIEMOHCTPUPYEMBIE OIBITHI CaMOCTOSITENBHOE BBIACICHUE U

(hopMyIHpoBaHHE NTO3HABATEIBHON

L[eJIY; IPUMEHEHUE METOI0B

UH(OPMAIIMOHHOTO MONCKA, B TOM

4yCcle ¢ MOMOIBI0 KOMIIBIOTEPHBIX

CpEJICTB.

P.YV/I.

Haxoaute anropuT™ BBIIONTHEHUS

MOCTABJICHHOM 3a/1a4u

76 Coemunenust | Coenunenus xpoma. 3menenue XapakTepu3oBaTh BaKHEHIINE K.YVY]. [Ipumensarte [Ipesenranu
XpoMa. OKHCITUTEIBHO- XHUMUYECKUE CBOUCTBA ‘YMeHue 1oroBapuBaThes U IIpaBUJIa JIEJI0BOTO s «XpoM U
3aBUCUMOCT | BOCCTaHOBHUTENIBHBIX U KHCIIOTHO- | COCJUHEHHUH XpoMa. HNPUXOINTH K 00IIEMy PEeIIeHHIO B COTpYIHHYECTBA! ero
b CBOWCTB OCHOBHBIX CBOICTB OKCHIOB U YcraHaBIMBaTh 3aBUCHMOCTh COBMECTHOH JIEATEIBHOCTH; CPaBHUBATh Pa3HbIE | COCAMHEHHS
OT CTCIICHHU THIPOKCHJIOB XpOMa C POCTOM MEXAY KHCIIOTHO-OCHOBHBIMH ILYVY. TOYKH 3PCHMUS; »

OKHCJIC-HUA CTEIIEHN OKUCJICHHUS. CBOWCTBAMU OKCHJIOB U ‘YMeHue npoBOJUTh CpaBHEHHUE U CYUTATHCS C
MeTaja AmdoTepHBIe CBOMCTBa OKCHIA U | THIPOKCHIOB XpPOMa U 3HaUEHHEM | KIACCH(HKAIIHIO 110 33AaHHBIM MHEHHEM JPYTroro

ruapokcuaa xpoma (I11). CTETICHH OKHCJICHHS. KPHUTEPUSIM; YenoBeKa

Oxucnenue coneit xpoma (I1I) B XapaxTepu3oBaTb aM(OTEpHbIC P.YY/.

Xpomartsl. B3anMHbIe epexoasl CBOIfCTBa OKCHJA ¥ THAPOKCHIA ‘YMeHHe yIUTHIBaTh BBIACICHHBIE

XpOMAaToOB U IUXPOMATOB. xpoma (III). OmucriBath YUUTEJIEM OPHEHTHUPHI IeiiCTBUS B

XpoMaThl U IUXPOMATHI KaK B3aMMHBIE IIEPEXO0/IB XPOMATOB | HOBOM y4€OHOM MaTepHaie B

oxucnureny. ITomHoe JTIUXPOMATOB. COTPYIHHUYECTBE C yUUTENEM

paznoxeHue Boj1oi coneit

xpoma (IIT) co cnabbiMu

JBYXOCHOBHBIMH KHCIIOTAMH.

KomrmiexcHsle coennHeHus

Xpoma.

77 Coenunenust | CoenuHeHus xpoma. VizmeHeHme XapakTepu30BaTh BaKHEHIIINE K.YVY/. [IpumenaTs [pesenTau Jemoncrpa
Xpoma. OKHCIIUTENIBHO- XMMHUYECKHE CBOUCTBA YMeHue 10roBapuBaThCs U MpaBHIIa JIETOBOTO 1 «Xpom u MM,
3aBHCHMOCT | BOCCTAHOBHTEIBHBIX M KUCIOTHO- | COEAMHEHHI XpoMa. HMPUXOINTH K 00IIEeMy PEeIIeHHIO B COTPYIAHUYECTBA: €ro Ocax/enne
b CBOHCTB OCHOBHBIX CBOMCTB OKCHJIOB U YcTaHaBnuBaTh 3aBUCUMOCTD COBMECTHOM JIEATEIbHOCTH; CpaBHMBATh Pa3HbIC COCJIMHECHUS | TUAPOKCHIA
OT CTCTICHU THIPOKCHUIOB XpOMa C POCTOM MEXIY KHCIOTHO-OCHOBHEIMU ILYVY . TOYKHU 3PECHUS, » xpoma (1) u
OKHCIIC-HHA | cTereHN OKHMCIICHHSI. CBOICTBaMH OKCHIOB 1 ‘YMeHue MpoBOIUTE CPABHEHHE H CUUTATHCS C OKHMCIICHAE €ro
MeTanna AMdoTepHEIe CBOWCTBA OKCHAA M | THAPOKCHIOB XpOMa M 3HAUCHHEM | KIACCH(QHKALMIO MO 331aHHBIM MHEHHEM JPYroro TICpOKCIIOM

rugpokcuga xpoma (I1I). CTENEHH OKHCIICHUSL. KPHUTEPHSIM; geIoBeKa iz)jigxiﬁe
Oxwucnenne coneit xpoma (IIT) B Xapaxrepu3oBaTb aM(OTepHEIE P.YVI. JXpomaTa
XpoMartsl. B3anMHbIe epexoabr CBOIfCTBa OKCHJa ¥ THAPOKCHIA YMeHHue yYuThIBaTh BbIAEICHHbBIE AMMOHILSL
XpOMAaTOB U IUXPOMATOB. xpoma (III). OnuceiBath Y4UTEIEM OPUEHTHUPBI JEUCTBUS B JlaGoparop
XpoMaThl U TUXPOMATHI KaK B3aMMHBIE TIEPEXO0/Ib XpPOMATOB | HOBOM y4eOHOM MaTepHaie B HbIii OIBIT
oxucnureny. ITomHoe nuxpomaros. MccnenoBatsb COTPYIHHYECTBE C yUUTEIEM

pasJioKeHue BoAoi coneit CBOWCTBA U3y4aEMBbIX BEILECTB. 20. .

xpoma (III) co cnabeiMu HaGmronats neMoHCTpHpyeMBble U Ceoticta
JIByXOCHOBHBIMH KHCJIOTAMH. CaMOCTOSTENEHO TIPOBOJINMBIE COCIMHEHN
KommnekcHble coenuHeHus omnbITEl. Habmonars xumudeckue it xpoma




Xpoma.

PEaKLHU U OIUCHIBATH UX C
MIOMOIIBIO POTHOTO SI3BIKA U
s13b1ka XuMuH. CoOmonarh
MpaBUJIa U IPUEMbI Oe30IacHON
paboTHI ¢ XUMHYECKIMHI
BELIECTBAMHM U JIAOOPaTOPHBIM

00opynoBaHuEM

78 Mapraser Mapranen — Gpu3nyecKue u XapakTepu3oBaTh BaxKHEHIIE K.YVI. [MpumenaTs IpesenTann
XUMHYECKHE CBOICTBA (usHUYecKre 1 XUMUIECKHe VYMeHune noroBapuBaThCs U IIpaBHJIA JIEIOBOTO o
(OTHOILIIEHHE K KUCIIOPOLTY, CBOIfcTBa MapraHIia 1 ero HMPUXOAUTH K 00IIEMy PEIIeHHIO B COTPYAHUYECTBA: «Maprasen
XJIOpY, pacTBOpaM KHCJIOT). coenunaeHnil. OOBACHATH COBMECTHOH JIeITEIILHOCTH; CPaBHUBATH Pa3HBIE | W €T0
Tonyuenue u npuMeHeHHe 3aBUCHMOCTh CBOHCTB MapraHna I.Yya. TOYKH 3pEHHS; COEIMHEHUS
mapranna. Oxcun mapranna (IV) | ot ero crpoenus. ConocTaBiaTh ‘YMeHue mpoBOJUTH CPAaBHEHHE U CUHTATBCS C »

KaK OKHCJINTENb M KaTalnu3arop. XMMHYECKHE CBOMCTBAa MapraHla | KiIacCH(HKAIHIO 110 331aHHBIM MHEHHEM APYTOro
Tlepmanranar kamus Kaxk U €r0 COeUHEHHUH ¢ 00acTamMu KPHUTEPHSIM; yeIoBeKa
okuciuTenb. OKCUI ¥ TUAPOKCUIT | NMPUMEHEHHs. XapaKTepru30BaTh P.YVI.

mapranna (II): momydenne n okcup Mapranna (IV) xak ‘YMeHue y4uThIBaTh BBIICICHHBIC

cBoiictBa. CoeJMHEHNsI MapraHlia | OKHCIUTENb U KaTalu3aTop, YUYHTENIeM OPUEHTHPHI IeHCTBHS B

(III). Manranar (VI) xamus n MepMaHTaHaT KaJns KaK HOBOM y4eOHOM MaTepHaine B

Mmanranart (V) xaums, ux OKHCIIUTEIIb. COTPYIHHUYECTBE C yUUTEIEM

TIOTy4YCHHE.

79 Mapranen Mapranen — dusndeckue u XapakTepr3oBaTh BaKHEHIIIHE K.YVY]. BoipaxaTh Ipesenramu | TemoHcTpan
XHMHYECKHE CBOICTBA (u3IIecKre 1 XUMUIECKHE ‘YMeHue 1oroBapuBarthCs U MOJIOKUTETHHOE ST HH.
(oTHOLIEHHE K KUCIIOPOLTY, CBOIfCTBa MapraHIia 1 ero HNPUXOINTH K 00IIEMY PEIICHHIO B OTHOIIICHHUE K «Mapraren | PasnoxxeHue
XJIOpY, pacTBOpaM KHUCJIOT). coenuHeHnil. OOBACHATD COBMECTHOH JIeITeNILHOCTH; npoueccy U €ro MePOKCHIA
Ilomydenue u npuMeHeHue 3aBHCUMOCTb CBOMCTB MapraHua ILYY. ITO3HAHMS: COEJIMHEHUS | BopOpoOIa
mapranna. Okcun maprauna (IV) | ot ero crpoenus. ConocTaBisiTh CaMOCTOSITEIbHOE BbIAEICHUE U MIPOSIBIIATH » noJ,

KaK OKHCIIUTENb ¥ KaTannu3aTop. XMMHYECKHE CBOMCTBA MapraHna | (hopMylIupoBaHKeE TO3HABATEIHHOM BHUMAHHUE, NeWCTBUEM
[TepmaHraHat Kauus KaKk U €r0 COeIMHEHHUH ¢ 001acTIMH LeJIM; TIPUMEHEHUE METOI0B yIUBIICHUE, JTMOKCHAA
oxucnurens. OKCUI ¥ THAPOKCUA | NMpUMEHEHHs. XapaKTepu30BaTh HH()OPMAIIMOHHOTO TIOMCKA, B TOM JKeTaHue OoJbIre Maprasia.
mapraniia (II): monaydenue u okcua Mapranuna (IV) kak YHUCJIE C TOMOIBIO KOMIBIOTEPHBIX y3HaTh Y MeHUe JlaGopaTopH
cBoifctBa. CoeJMHEHNUS MapTaHlia | OKWCIUTENb U KaTalu3aTop, CpPEJCTB. OLICHUBATh plif onbIT 21.
(I1I). Manrasnar (VI) xanust u NIEpMaHraHaT Kajus Kak P.YVYA. 3HAYUMOCTH CBOEH CaoiicTBa
ManraHar (V) kaums, ux okucnurelns. MccmenoBarsb HaxomuTh anropuT™ BBITOJTHEHHS MMO03HaBaTEIBHOM Maprasia u
THOJTyYeHHE. CBOICTBA U3y4aeMBbIX BEIICCTB. MOCTABIICHHOI! 3a1a4n. JIeSITeTbHOCTH. ero
Ha0imromaTe 1 OIIMCHIBATH COCAUHCHUM

JAEMOHCTPALlMOHHBIC U
CaMOCTOSITEIIBHO MTPOBOIMMBIE
ombITel. Habmoath XuMuueckue
PpCaKkiru U ONMMChIBATb UX C
MOMOIIBIO POJTHOTO SI3bIKA U
sa3p1ka xumun. Coomonars
MpaBHJIa U TIPHEMBI Oe30I1acHON
paboThI ¢ XUMUYECKUMHU
BEIECTBAMHU U JTA00PaTOPHBIM
o0opynoBaHueM




80 8 | XKeneso kak | XKenezo. Haxoxnenue B XapakTepr30BaTh KEJI€30 Kak K.YVY]. Boipaxats [Ipesenranu JlaGopartop
XUMHUYCCKUIA | MpUpoAe. 3HaYCHUE Kele3a It XUMHYECKUH 2JIEMEHT. YMeH#ne noroBapuBaThCs U MIOJIOKUTEITLHOE s «Keneso HBIH OIBIT
JNIEMEHT OpraHM3Ma YeNIOBeKa. OOBACHATH B3aUMOCBSI3H MEXKITY HMPUXOAUTH K 00IIEMy PEIIeHHIO B OTHOIIICHHE K U ero 22

Ha- fO)KI[CHI/IQM B TIPHPOJE, ) COBMECTHOH JEATENBHOCTH; mporueccy COSTMHEHHA | favyenye
CBOIcTBaMH U OHOJIOTMYECKOit ILYVY . MO3HAHUSL: » MHHEpAIIOB
ponelo xene3a. MccnenoBaTs CaMOCTOSITENILHOE BBIICIICHUE U IIPOSIBIIATh Kenesa
CBOICTBa M3y4aeMBIX BEIIECTB. (hopMyIHpoBaHHe TO3HABATENBHOI BHHMaHHeE,
Hab6nronaTe 1 ONKCHIBATH LeJIH; IPUMEHEHHE METOI0B YAUBJICHUE,
CaMOCTOSITEJIFHO MIPOBOIMMBIE MH(OPMAIIMOHHOTO TIOMCKA, B TOM XKeJlaHue OoJIbIe
omnbIThl. COOMIOIATh TPaBHiIA U YHCIIe C IIOMOIIBI0 KOMITBIOTEPHBIX y3HaTh Y MEHHUE
HpUeMBbl Oe301IacHON paboTHI ¢ CpPECTB. OLICHUBATh
XUMHYECKIMU BEIECTBAMH U P.YV]. 3HaAYMMOCTB CBOEH
71a00paTOPHEIM 000pYIOBaHHEM HaxoauTp aaropuT™ BBITOJIHEHHS MI03HaBaTEIbHOM
[IOCTaBJICHHOMU 3a/1auH. JIeATETBHOCTH.

81 9 | XKemezo — duznueckue CBOMCTBA JKeJe3a. XapakTepr3oBaTh JKeJIe30 Kak K.YVY]. BripaxaTh Ipesenramu | TemoHcTpan
pocToe XuMHuecKue cBOicTBa xkele3a npoctoe BeniecTBo. OOBICHATH YMeHue 1oroBapuBaThCs U MIOJIOKUTEITLHOE s «Keneso HH.
BEILECTBO (B3aMMOEHCTBHE C KHCIOPOAOM, | 3aBUCHMOCTBH CBOWCTB Kelie3a OT | HMPUXOAUTH K 00IIeMy PEeIIeHHIO B OTHOIIICHHUE K U €ro Komnexnust

XJIOpOM, CEpOH, yIiem, BO10H, €ro CTpoeHus. XapaKTepru3oBaTh COBMECTHOM JEeSITETbHOCTH; rpoLeccy coenuHeHus | «Keneso u
KUCJIOTaMH, pacTBOPaMH COJIEH). BaXKHEHIINe pU3NIecKue u ILYVY. MIO3HAHUSL: » €T0 CIIITaBBD».
CrutaBhI Kene3a ¢ yriiepooM. XHMHYECKHE CBOMCTBA JKelesa, CaMOCTOSITEIBHOE BBIAEICHUE U MPOSIBIATH JlabopaTopH
[Mony4yenue u npuMeHeHNE CIOCOOBI €ro MOJTyYEHUS. (hopMyIHpOBaHHE TTO3HABATENHHOI BHUMaHHUE, blif onbIT 23.
skenesa. Kopposus xenesa u ComnocCTaBIATh XUMHIECKHE LeJIM; TIPUMEHEHUE METOI0B yIUBIECHUE, CaoiicTBa
CITOCOOBI 3aINTHI KEITE3HBIX CBOWCTBa ele3a ¢ o0yacTaMu MH()OPMAIIMOHHOTO TONCKA, B TOM XKeylaHue OostblIe xKemeza
W3/IENUH OT KOPPO3HH. IpUMEHEHHs. XapaKTepu30BaTh YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX y3HaTh Y MCHHUE

MpoIecC KOPPO3HH JKelle3a ’ CpEJCTB. OLICHNBATh

CrIocoO0BI 3alIUTHI XKene3a OT P.YY.. 3HAYUMOCTb CBOEH

kopposnu. Mccnenosars HaxoauTh aaropuT™ BBINOJIHEHHS M03HABaTEIbHOI

CBOIfCTBA M3y4aeMBbIX [IOCTaBJICHHO! 3a/1auH. JIeSITeNTbHOCTH.

BemectBHabmonats

OIHUCHIBATh IEMOHCTPALIOHHBIE U

CaMOCTOSITEJIFHO MPOBOIIMBIE

OIIBITHI. HaGJ’llOﬂaTb XUMHUYCCKHUEC

PEaKINU U OIHCHIBATH UX C

MIOMOIIBIO POJTHOTO SI3bIKA H

si3p1Kka XxumuH. CobarogaTh

IpaBuiIa U pHEeMbl 6e30IacHON

paboTHI ¢ XUMHYIECKIMHI

BEIL[ECTBAMH U JJa00OPaTOPHBIM

o0opynoBaHueM

82 | 10 | Coenunenuns | CoennHenus xene3a. CpaBHeHHEe | XapaKTepU30BaTh BaXKHEHIIHE K.YVYI. [Ipumenars [Ipesenranu
xKeresa KHCJIOTHO-OCHOBHBIX 1 XUMHYECKHE CBOWCTBA YMeHHe 10oroBapuBaThCs U HpaBuIIa JeJI0BOTO s «Keneso

OKHCITHTEIILHO- coenuHeHHH xene3a. CpaBHUBATh | MPHUXOAUTH K 00IIEMY PEIICHUIO B COTPYIQHUYECTBA: U ero
BOCCTAHOBHUTEIIbHBIX CBOMCTB KHCIIOTHO-OCHOBHBIE U COBMECTHOH JIEATENBHOCTH; CPaBHUBATh PA3HBIE | COCAMHEHHUS

rugpokcuna xenesa (II) u
rugpoxcuna xxenesa (1). Comu

OKHCJIUTCIIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA

ILYVYA.
VYMeHune npoBOJUTh CPaBHEHHE U

TOYKH 3pCHUS;
CUHUTATHCA C

»




xkenesa (I1) u xenesa (I11).

rugpokcuna xenesa (II) u

KJ'IaCCI/I(l)I/IKaLII/I}O 110 3aIJaHHBIM

MHEHHEM APYToro

Mertonel nepeoaa coneit ruzgpokcua xenesa (I1I). KpUTEpUSIM; YeJloBeKa
xkenesa (II) B conu sxenesa (III) 1 | ConocTaBisTh XUMHYECKHE P.YVI.
obpatno. [TonHOE paznoxeHne CBOIiCTBa COeIMHEHUIT XKene3a ¢ YMeHHe yIuTHIBaTh BBIICICHHBIE
BOJI0#1 coneii xxernesa (III) co o0JracTsIMU TPUMEHEHUSL. Y4UTEIEM OPHEHTHUPHI eiiCTBUS B
c1abbIMU IBYXOCHOBHBIMH XapakTepu30BaTh METOBI IIepe - | HOBOM Y4eOHOM MaTepuae B
kuciaoTamMu. OKUCIUTEIbHBIE BoJa coutei sxenesa (II) B commn COTPYAHUYECTBE C yIUTETIEM
CBOMCTBA COCIMHCHUH skenesa (I1I) u obparHo.
xkenesa (I1I) B peakumsix ¢
BOCCTaHOBHUTEIISIMHU
(M0 IMI0M,CEPOBOIOPOTOM 1
Menplo). LlmaHuIHbIe KOMITIEKCHI
kene3a. KauecTBeHHbIE peaknnu
Ha nonsl xene3a (1) u (III).
®DeppuThl, UX TOTYYCHHE H
HNpUMEHEHHE.
83 | 11 | Coenunenus | Coenunenus xxene3a. CpaBHeHHne | XapaKTepu30BaTh BaKHEUIIHE K.YVY]I. O1reHUBaTh [Ipesenranu HemMoHcTpa
xKeresa KHCJIOTHO-OCHOBHBIX 1 XUMHYECKHE CBOICTBA YMeHHE CaMOCTOSITENBHO COOCTBEHHYIO s «Keneso uu.
OKHCITHTEIILHO- coeMHeHHMH xkene3a. CpaBHUBATh | OPraHU30BBIBATH y4eOHOE yueOHyI0 U €ero Ocaxenne
BOCCTQHOBHTEJIHHBIX CBOMCTB KHCJIOTHO-OCHOBHBIE U B3aHMOJICHCTBHUE B TPyIIIe JIeSITeNIbHOCTD: CBOM | COCOUHEHUS | ruapokcuia
ruapokcua xenesa (II) n OKHCIIUTEIIBHO- ILYY. JIOCTHIKEHMS, » xenesa (1) n
ruapokcuna xenesa (I1I). Conu BOCCTaHOBHTEJIbHBIE CBOHCTBA YMEHHEOCYIECTBIIAThH aHATH3 CaMOCTOSITENTLHOCTh OKHCJIEHHE €ro
wenesa (I1) u xenesa (111). rugpokcua xenesa (1) u 0OBEKTOB C BBIACICHIEM , THULIMATHBY, Ha BO3JyXe
Mertoab! mepeBoaa coeit runpokcuna xenesa (I1I). CYIIECTBCHHBIX U HECYIIECTBEHHBIX OTBETCTBEHHOCTb,
skenesa (I1) B comu sxenesa (III) 1 | ConocTaBisiTh XUMHYESCKUE MIPU3HAKOB;0CYIIECTBISTH CHHTE3 TIPUYUHBI HEYAa4Y
obpatHo. [TonHOE paznoxenne CBOWCTBA COETMHEHUH KeTesa ¢ KaK COCTaBJICHUE L[eJIOT0 U3 YacTeil.
Bozi0H coueid xxene3a (I11) co 001acTIMH IPUMEHEHUSI. P.YVI.
cabbIMU IBYXOCHOBHBIMH XapakTepu3oBaTh METOMBI ITepe - | VMeHussOCyIEeCTRIATh HTOTOBBIH U
kucioTamMu. OKUCITUTEIIBHBIC Boza coJeit xkenesa (I1) B conu MOMIATOBBIA KOHTPOIb MO
CBOMCTBA COEIMHEHHUH xenesa (I1I) u pe3yibTaTy;
xkenesa (I1I) B peakuusix ¢ obparno.Habmonars AJIeKBaTHO BOCIPUHUMATh OLIEHKY
BOCCTaHOBHTEISIMHU JIEMOHCTPUPYEMBIE OITBITHI. YUHUTEIS
(10ANOM,CEPOBOAOPOSIOM H Habnronate XuMudeckue
Menplo). LlmaHuIHbIE KOMITIEKCHl | PEaKIiH U OMHCHIBATH UX C
xene3a. KauecTBeHHbIE peakiin MIOMOIIBIO POJTHOTO SI3bIKA
Ha noHsl xene3a (1) u (III). SI3BIKA XUMUHU
DeppuThl, UX NOJYUYEHUE U
IpHMEHEHHE.
84 | 12 | Memn Menps. HaxoxeHue B Ipupoe. OOBACHATH 3aBUCUMOCTH cBolicTB | K.YY/I. OLeHnBaTh [IpesenTanu
Buosnorndeckas pojb. MEJIM OT €€ CTPOCHHUSL. YMeHHE CaMOCTOSITENILHO COOCTBEHHYIO s «Menb u
Om3nyeckre 1 XUMHYECKHE XapakTepu30BaTh BaXXKHEHIIINE OpraHM30BBIBaTh y4eOHOE yue6HyIo ee
CBOMCTBA MeH (B3aUMOACHCTBHE | (DU3HYCCKUE U XUMUYCCKUE B3aMO/IEIiCTBUE B IpyIIIE JCATCILHOCTD: CBOU | COCIAMHCHUS
C KUCIIOPOJIOM, XJIOPOM, CEpoi, cBolicTBa MeqM M ee coequHennit. | TLYVY/I. JOCTHXKECHUS, »
KHCJIOTaMH-OKHCIIUTEISIMH, ComnocTaBIsATh XUMUYECKHE YMEHHeoCyIecTBIIATh aHATII3 CaMOCTOSITEIbHOCTh
xnopunom xenesa (11I)). CBOMCTBA ME/IU U €€ COEIUHEHUN | OOBEKTOB C BBHIIEIEHUEM , IHULIMATHBY,
BsaunmogzeiictBue meau ¢ ¢ 00JacTAMH IPUMEHEHHUSL. CYIIECTBCHHBIX U HECYIIECTBCHHBIX OTBETCTBEHHOCTb,




KOHIIEHTPHPOBAHHBIMHU COJISHOM,
OpOMOBOIOPOIHON 1
HOJJOBOZOPOIHON KHCIIOTaMH Oe3
noctyna Bo3ayxa. Ilonydyenue u
npumeHeHue Mean. OKcHg u
runpokcun meau (II). Comu
menu (II). Mennsrit kymopoc.

Ammuakatel Meau (1) u meau (11).

Iomyuenune okcua menu (1)
BOCCTAHOBJICHHEM T'HIPOKCHIA
menu (11) rmoko3oii. [Tomydenue
xyopuna u voauaa me-au (I).

XapakTepu3oBaTh
MPOMBIIUICHHBIE CITOCOOBI
HOIY4EHHs MEIU.

[IPU3HAKOB; OCYLIECTBIISATH CHHTE3
KaK COCTaBJICHUE IIEJIOr0 M3 YaCTEeH.
P.YV.

YMeHust 0CyIEeCTBIATh UTOTOBBIN U
MOIIATOBBIA KOHTPOJIb IO
pe3ynbTary;

AJIeKBaTHO BOCIIPUHUMATH OLIEHKY
YUUTETS

MIPUYUHBI HeyIad

85 | 13 | Mens Mens. Haxoxnenue B mpupoe. OOBACHATH 3aBUCUMOCTB CBOMCTB | K.YV ]I, O1reHUBaTh [Ipesenranu JlaGoparop
buonoruyeckas poib. MeJU OT €€ CTPOEHUsL. CTPOUTH peUeBbIe BEICKA3bIBAHUS B COOCTBEHHYIO s «Menp u HBIi OMBIT
Pu3nvecKue 1 XuMHUECKUe XapakTepr30BaTh BaKHEHIINE MUCEMEHHOM (opMe; yueOHyI0 ee 24. Croiictsa
cBoifcTBa Meau (B3auMoOJeHCTBUE | (DU3MUECKHE U XUMHIECKHE apryMEHTHPOBATh CBOIO TOUKY JACATEIBHOCTD: CBOM | COCMHEHHA | oy oo
C KHCJIOPOJIOM, XJIOPOM, CEpoii, CBOMCTBA MEJIM M €€ COCIMHECHUH. | 3peHus JOCTHOKEHUS, » CILIABOR |
KHUCJIOTaMU-OKUCIUTEIIAMH, ConocTaBIATh XUMUYECKUE ILYVYI. CaMOCTOSITCIIBHOCTh COCANHEHHI
xyopuom xenesa (111)). CBOIICTBa ME/IM U €€ COCTUHEHUN | YMeHue peoOpa3oBBIBATh | , HHUIIMATHBY,
BsaumoneticTBue meau ¢ ¢ oOnacTsMu IPUMEHEHUSL. uH(OpPMAIMIO U3 OJHOTO BHIA B OTBETCTBEHHOCTb,
KOHIICHTPHPOBAHHBIMH COJISTHOM, | XapakTepu3oBaTb IPYTOi. NIPUYMHBI Hey1aq
OpOMOBOIOPOAHOM U MPOMBIIUICHHBIC CIIOCOOBI P.YV/.
MOI0BO/IOPOIHOM KHCTIOTaMu Oe3 | moiyueHus Mequ. MccnenoBath KOHTPOJb B (hopMe ClImaeHnst
noctymna Bo3ayxa. [lonyuenue u CBOMCTBA N3y4aeMbIX BEILIECTB. croco0a JeUCTBHS M €ro pe3yinbTaTa
npuMeHeHne Meau. Okcun u Habnronate 1 onuchBaTh C 3a/laHHBIM ATAJIOHOM C
runpokcun mean (I1I). Comm CaMOCTOSITEIEHO TIPOBOANMBIE LENbI0 OOHAPYKEHUS OTKIIOHEHUH U
menu (1I). Mennslit kynopoc. ombITel. HaOmomaTs XUMHU4ecKue | OTJIMYWI OT dTajloHa
Awmmuakatsl Meru (I) m menu (II). | peakuuu v ONHCHIBATBH UX C
Tomy4yenue oxcuna menu (1) MTOMOIIIBIO POIHOTO S3BIKA H
BOCCTaHOBJICHUEM I'MJPOKCUIA s3bIka xumun. Coomoaath
menu (II) rmroko3zoit. [lomydenne | mpaBmita u mpueMbl 6€30MacHOM
xnopuza 1 noxuna me-au (I). paboThI ¢ XUMUYECKIMHU
BEI[ECTBaMH U JaOOPaTOPHBIM
o0opynoBaHueEM
86 14 | Tpakruueck | Pemenue 3amad no nomydyeHuro [TpoBOANTH XUMUUECKUI K.YY . OrieHuBaThH IMcnonb3yercst
as paGora Ne | 3aJaHHBIX BEIIECTB (METHOTO HKCIIEPHMEHT I10 TIOJIyIEeHHIO CTPOUTH pedeBbIC BEICKA3bIBAHUS B COOCTBEHHYIO oOopynoBaHue
6. Kyropoca) 3aJlaHHBIX BemlecTB. Habmonars HUCbMEHHOH (opme; y4eOHYIO tentpa «Touka
«[Tomyuenue Y OIMCBIBATH CAMOCTOSTENBHO apryMEHTUPOBATh CBOIO TOUKY JIeSTENBHOCTD: CBOM POCTa».
MEITHOTO MPOBOJIVIMBIE OIIBITHI C IIOMOIIBIO | 3PEHHS JOCTYDKEHUS,
Kymnopoca.» POIHOTIO A3BIKA U SI3bIKA XUMHH. ILYVYI. CaMOCTOSTEIIbHOCTh
JlenaTp BBIBOJBI 1O pe3ysbTaTaM | YMeHue peoOpa3oBbIBATh | , MHUIMATHUBY,
MPOBEACHHBIX XUMUIECKHUX MHGOPMALMI0 M3 OJHOTO BHAA B | OTBETCTBEHHOCTD,

onbiToB. CoOmoaaTe npaBuia u
HnpUeMBbl Oe301IacHON paboTHI ¢
XUMHYECKMMH BEILECTBAMHU U
1a00paToOpHBIM 000pyIOBaHUEM

ApYTOid.

P.YY]I.

KOHTPOJIb B (JOpPME CITUUCHUS
criocoba AeHCTBHS U €T0 pe3ysbTaTa

MIPUYUHB] HeyIad




C 3aJJaHHBIM 3TaJOHOM C
LETbI0 0OHAPYKEHUS OTKIIOHEHHH U
OTIMYMH OT 3TaJIOHA

87 | 15 | Pemenue Brimonnenue ynpaxxHeHuit Ha CocraBnsath ypaBHenus peakuuii, | K.YY/. OrneHuBaTh
3ama4 u COCTaBJICHUE ypaBHEHHUH C TTOMOIIBIO KOTOPBIX MOYKHO WHAIMATHBHOE COTPYAHHIECTBO B COOCTBEHHYIO
BBINOJIHEHUE | peaKLUi, COOTBETCTBYIOIINX OCYILECTBUTD LETIOYKU noucke u coope HHGpOpMaIHU yueOHyI0
YIIpaXXHECHU 3aJJaHHBIM LICITOYKaM MpeBpaIleHUi BEeIECTB. ILYVYA. IEeSITEeNLHOCTh. CBOU
i1 1o Teme npeBpartieHuii, mo reme «Menp 1 | OCYIIECTBIATH PacdeThl 110 YCTaHOBJIEHUE IIPUYMHHO- | JOCTH)KEHUS,
«Menb u ee ee COCIUHEHUS» XAMHAYECKAM YPABHEHUAM. CJIEJICTBEHHBIX CBf3€H; IOCTPOEHUE | CAMOCTOSTEIBLHOCTD
COCTMHCHUA Hcnonp30Bath anropuTMBl Ipu JOTUYECKOH [eNM  PacCyXICHUH, | , HHUIIHATHUBY,
» pelIeHnH 3a1a4 JIOKa3aTeNIbCTBO; BBIJIBIDKEHHE | OTBETCTBEHHOCTH,
THIIOTE3 U UX 00OCHOBAHHE. MPUYUHBI HeYAad
P.YV].
YMeHHe cOCTaBIATh IUIAH PeIICHUS
POOJIEMBIL.

88 | 16 | Cepebpo Cepebpo. duzndeckue u OOBsIcHATH 3aBUCHMOCTE cBoiicTE | K.YVY/I. Bripaxars JemoncTpa
XHMHYECKHE CBOICTBA cepebpa OT ero CTPOSHHSI. YMeHue 1oroBapuBaThCs U MOJIOKUTETBHOE HAH.
(B3aumoseHcTBHE C XapaxTepu3oBaTh BaXHEHIIHE HMPUXOIUTH K 00IIEeMy PEIIeHHIO B OTHOIIIEHNE K Beiernenne
CEpPOBOZIOPOJIOM B IIPUCYTCTBUU (u3MYecKUe 1 XUMUYECKHe COBMECTHOM JICATENTLHOCTH; npoueccy cepelpa 3 ero
KUCIIOpOJa, KUCIOTaMU- cBoiicTBa cepebpa u ero ILYV. TIO3HAHUS: couteit
OoKUCIUTENAMH ). OcakIcHHE coenuHeHuH. COMOCTaBIATh CaMOCTOSITEJIBHOE BBIACIICHUE U NPOSIBIATH AelcTBHEM
OKcHIa cepedpa MpH AeiCTBUM XMMHYECKHE CBONCTBa cepebpa | (hopMymmupoBaHie HO3HABATENbHOM BHHUMaHUE, Menu
IEJI0YU Ha CoNu cepedpa. €ro COeIMHEHHH C 00IacTIMU LEJU; IPUMEHEHHE METOIOB YAUBJICHUE,

AMMuakartsbl cepebpa Kak npumeHeHus. HaGmonaTs u MH(POPMAITMOHHOTO MOHCKA, B TOM XKeJnaHue OoJIbIe
okucnureny. KauectBeHnas OIMUCHIBATh IEMOHCTPHPYEMBbIE YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX y3HaTbh YMeHHUE
peaxIys Ha HOHBI cepedpa. OTIBITHI CPEJICTB. OLICHNBATh
HpHMeHeHHe cepe6pa. P.YV/. 3HAYUMOCTEL CBOEN
HaxoauTh aaropuT™ BBINOIHEHHS M03HABaTEIbHOI
MOCTaBJICHHOI 3a1a4n. JIeATETbHOCTH.

89 | 17 | 3onoto 30510T0. DU3HYECKHE U OOBACHATH 3aBUCUMOCTH cBolicTB | K.YVY/I. Boipaxars
XHMHYECKHE CBOICTBA 30JI0Ta OT €TO CTPOCHHSI. ‘YMeHue 1oroBapuBarthCs U MOJIOKUTENTHHOE
(B3auMoOIEHCTBYE C XJIOPOM, XapakTepu30BaTh Ba)KHEUIIINE NPUXOUTH K 0OIIEMY PEIICHHIO B OTHOIIICHHUE K
«IIApCKOH BOIKOM»). (u3HIeCKre 1 XUMUIECKHE COBMECTHOM JIeSITeIbHOCTH; mporeccy
3010 TOXJIOPOBOIOPOIHAS CBOICTBA 30J10TA U €r0 ILYVYI. MO3HAHUSA:
kucnota. ['mapokenn 3omot1a (11I). | coenmuenuii. ConocTaBisATh CaMOCTOSITETILHOE BBIJICIICHUE U MIPOSABIIATH
Kommnekcsl 3010Ta. Cioco0s! XUMHUYECKHE CBOICTBA 30J10Ta € (dopmynrpoBaHUe NO3HABATENBHON BHUMaHHe,

BBIICJICHHUS 30JI0Ta U3 o0JracTsIMU TPUMEHEHUSL. LIENTH; TIPUMEHEHNE METOJI0B yIUBIICHUE,

30JI0TOHOCHOHW TIOPO/BI. XapakTepu30BaTh CIOCOOBI UH()OPMAIIMOHHOTO TIOMCKA, B TOM JKeyaHue 0oJIbIle

IIpumenenue 301012 BBIIEJICHHUS 30JI0Ta U3 YHCIIE C TOMOIIBIO KOMITBIOTEPHBIX y3HaTh Y MEHHUE

30JI0TOHOCHOM MOPOJIBI CpEJCTB. OLICHUBATh
P.YV. 3HAYNMOCTbH CBOEH
HaxomuTh aaropuT™ BBITOJTHEHHS M03HaBaTEIbHOI
MOCTaBJICHHOI! 3a1aun. JIEATETBHOCTH.
90 | 18 | Huuk uak. ®usnveckue u OOBACHATH 3aBUCUMOCTH cBOMCcTB | K.YV, IIpumensars IIpe3enTanu




XUMHUYECKHE CBOMCTBA I[MHKA OT €T0 CTPOEHHSI. VMeHune 1oropapuBaThCs 1 MpaBHIIa JIETOBOTO s «lluHK 1
(B3amMopeiicTBHE C rajloreHamMy, | XapaKTepu30BaTh BaXKHEHIIHE MPUXOINTH K 00IIEMy PEeLIeHHIO B COTPYIHUYECTBA: ero
KHCIIOPOJIOM, CEepoii, BOIOH, (usHUYecKre 1 XUMUIECKHe COBMECTHOH JEATEBHOCTH; CPaBHUBATH Pa3HBIC | COEAMHEHHS
pacTBOpaMu KHCIIOT U LIeJouei). | CBOWCTBA IUHKA U €T0 ILYY. TOYKH 3pEHHUS, »
Tonyuenue u npuMeHeHHe coeMHeHn. XapakTepu3oBaTh ‘YMeHHe MpoBOAUTE CPaBHEHHE U CUUTATHCS C
IMHKa. AM(OTEPHOCTb OKCUAa U | CIIOCOOBI MOJMYy4YEHHUS LIMHKA. KITacCU(HUKAIHIO 110 33TaHHBIM MHEHHUEM JPYroro
rUApoKcHIa IMHKa. Baxneiimme | ConocTaBisTh XUMHYECKHE KPHUTEPHSIM; qeoBeKa
COJIM LIMHKA. CBOICTBA IIMHKA U €TI0 P.YVY.

COeIMHEHHMH ¢ 00IacTIMH YMeHHe yIUTHIBaTh BBIICICHHBIE

MpUMEHEHHUSI. YUYHTENIeM OPUEHTHPHI IeHCTBHS B

HOBOM y4eOHOM MaTepHae B
COTPYIHHUYECTBE C yUUTENEM
91 | 19 | Hunk Iunak. ®usnyeckue u OOBACHATH 3aBHCUMOCTD cBOCTB | K.YV, O1leHUBaTh CBOM U Ilpesenrauu | JlaGoparop

XHMHYECKHE CBOICTBA IIMHKA OT €r0 CTPOCHHSI. CtpouTh peueBble BHICKA3bIBAHUS B y’)KHe TTIOCTYIIKH; st «LluHK 1 HBIii OIBIT
(B3aMMoOmeHCTBYE C rajloreHamMy, | XapaKTepU30BaTh BaXXKHEHIIHE YCTHOH U UCbMEHHOU (opme; MOTHBUPOBATh CBOH | €TI0 25
KHCJIOPOJIOM, CepOi, BOJIOHA, (u3MYecKre 1 XUMUYECKHe apryMEHTHPOBATh CBOIO TOUKY JeUCTBUS; COSMMHEHHA | (<o o o
pacTBOpaMy KHCIIOT U IeTo4Yei). | CBOWCTBA IMHKA U €TO 3peHHs BBIPAXKaTh »
Ilomy4yenue u npuMeHeHue COeMHEeHUH. XapaKTepu30BaTh ILYY . TOTOBHOCTb B ItHEA 1 erf)
IUHKA. AM(OTEpHOCTh OKCHAA U | CIIOCOOBI MONTYUYECHHS IMHKA. OCYILIECTBIISTh aHAIN3 0OBEKTOB C m000# cUTyanuu COCAMHCHIN
ruapokcua IuHKa. Baxreiimme | ConocTaBisITh XUMHUYECKUE BBIZIEJICHHEM CYIIECTBEHHBIX 1 MOCTYITUTh B
COJM [IUHKA. CBOIfCTBa IIMHKA U €T0 HECYIIECTBEHHBIX IPU3HAKOB; COOTBETCTBHUH C

COEIMHEHHMH ¢ 001acTIMH P.YVYI. MpaBUJIaMHU

npuMeHeHus. Viccnenosats yMeHHe BEIOHpaTh Hanbosee TIOBEJICHUS

CBOWCTBA U3y4aEeMBbIX BEILECTB. 3¢ dexTHBHBIE CIIOCOOHI pPeIeHNUs

Habnronate 1 onuckBaTh MOCTaBJICHHBIX 3a1a4. OCyIIecTBIATh

CaMOCTOSITEJIFHO MPOBOIIMBIE caMo- M B3aMMOKOHTPOJIB IIporecca

onbIThl. HabmronaTth XMMUYECKHE | BBINOJHEHHS SKCIIEPUMEHTA,

PEaKINU 1 OIHCHIBATH UX C CaMOCTOSITEIFHO 0hOPMIIATH OTHET

MOMOILBIO POJTHOTO SI3BIKA U

sa3pika xumun. CoOmronaTh

[IpaBWIa U IpUeMbl 6e30nacHON

paboTHI ¢ XUMUYECKUMH

BEI[ECTBaMH U JJaOOPaTOPHBIM

o0opynoBaHuEM

92 | 20 | Ptyts PtyTe. ®usnueckue u OOBscHATH 3aBUCUMOCTH cBOiicTB | K.YV I, dopmupoBaHue

XUMHYECKHe (B3aUMOJIEHCTBUE C PTYTH OT €€ CTPOEHHSI. YMeHue oropapuBathCs U MI03HABaTEIBHOTO
KHCJIOPOJIOM, CEPOH, XJIOPOM, XapakTepu3oBaTh BaKHEHIIINE IPUXOJIUTH K O0IEMY PELICHUIO B HHTEpeca K
KHCJ’IOTaMH-OKHCJ’[HTeHHMH) (1)1/131/1'460](]/16 U XUMHYECCKUEC COBMECTHOM JACATCIIBHOCTH, U3YUYCHUIO XUMUH;
cBoiicta. [lonyuenue u cBoifctBa pryTH. CONOCTAaBIATH ILYVY . ¢hopmupoBanne
IpUMEHEHHE PTYTH. AMabraMbl XHMHUYECKHE CBOMCTBA PTYTH U ee | BbIOOp Hanboiee Y3 HeKTHBHBIX rPaMOTHOTO

— CIUIaBBI PTYTH C METAJUIAMH.
Oxcun prytu (II), ero
nonay4deHue. XIopuj U HOAUL
prytu (II)

COeIMHEHHUH ¢ 00IacTIMH
IpUMEHEeHHUs. XapaKTepu30BaTh
CIIOCOOBI IOTYYCHUS PTYTH

CHoco0OB pelIeHus 3a1ad B
3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBHH

P.YYA.

Haxoaute anropuT™ BBIOTHEHUS
[IOCTaBJICHHOM 3a/1auH.

oOparmieHus ¢
BEILIECTBAMH B
11ab0paToOpUH U
OBITY.




93 | 21 | Pemenue BeInoHeHHE YIpaXHEHHUI 110 CocraBiath ypaBHeHus peakunii, | K.YYII. ITpumeHsTH
3amaq u TeMe «MeTabl TOOOYHBIX C TIOMOIIIBIO KOTOPBIX MOXKHO VYMeHune 1oroBapuBaThCs U MpaBHIIa JIETOBOTO
BBINIOJHEHUE | MOATPYII», HA COCTABICHUE OCYIIECTBUTH LIETIOUKH HMPUXOAUTH K 00IIEeMy PEIIeHHIO B COTPYAHUYECTBA:
YHPOXHEHN | ypaBHEHUH peakuuii, IPEBPALICHUH BEIECTB. COBMECTHOM J€STEIbHOCTH; CpPaBHMBATb PA3HbIE
1 110 Teme COOTBETCTBYIOIUX 3aIaHHBIM OCyIIeCTBIATh PacdeTsl 0 ILYVY . TOYKHU 3PEHHS;
«Meramibl LIeTIOYKaM IpeBpaleHHH. XUMHUYECKUM YPaBHEHUSIM. YMeHue npoBOAUTh CPAaBHEHUE U CUHUTAThCA C
N000YHBIX Pemenne pacueTHbIxX 3aga4 o Hcnonb3oBaTh anropuTMsl Ipu KIIaCCH(UKAIIHIO 110 33TaHHBIM MHEHHEM APYIroro
HOATPYIID) XUMHYECKUM (pOpMyIIaM U pelIeHnH 3a1a4 KPUTEPHSIM; YyeIoBeKa
YpaBHEHUAM P.YVY.
VMeHne yqUThIBaTh BbIACICHHbIC
YUYHTENIeM OPUEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHYECTBE C yIUTEIEM
94 | 22 | Pemenne Brimonnenune ynpaxneHui 1o CocraBuaTh ypaBHeHHs peakuuil, | K.YV. IIpumenars
3amaq u Teme «MeTautbl T0O0YHBIX C TMIOMOIIIBIO KOTOPBIX MOYKHO ‘YMeHHe 10roBapuBaThCs U MIpaBHJIa JIEIOBOTO
BBINOJHEHUE | MOATPYIII», HA COCTABICHUE OCYIIECTBUTH LIETIOUKI HMPUXOIUTH K 00IIEeMy PEIIeHHIO B COTPYIAHUYECTBA:
YIOP&XHCHU | ypaBHEHHH peakuuii, HpeBpalieHui BEIIECTB. COBMECTHOH JIeITENHOCTH; CpaBHUBATh pa3HbIE
A 1m0 Teme COOTBETCTBYIOIIUX 3aJaHHBIM OCyIIECTBIATh PacUeTHI 110 ILYY . TOYKHU 3PEHHUS;
«Merausl LIeNI0YKaM IIPEBPaICHU. XUMHUYECKAM YPaBHCHUSAM. ‘YMeHue npoBOAUTH CPaBHEHUE U CYUTATHCS C
1060YHBIX Pemenue pacueTHbIX 33724 110 Hcnonb3oBath anropuTmsl npu KJIaCCU(HKAITUIO 110 33JaHHBIM MHEHHEM JIPyroro
HOATPYIID) XHUMUYECKUM HopMyraM U pelleHny 3agad KPHUTEPHSIM; YeJioBeKa
YpaBHEHUSIM P.YY..
YMeHHe yYUTHIBATh BBIICICHHbIC
YUYHTENIeM OPUEHTHPHI IeHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHUYECTBE C yIUTEIEM
95 | 23 | Ilpakruueck | Pemenune sxcreprMEHTaIBHBIX IIpoBOAUTE XUMHYECKUI K.YY]. OneHnBaTh CBOH H Mcnone3yercst
ast pabota Ne | 3amay mo Teme «MeTanmbl JKCIIEPUMEHT I10 MOTyYESHHIO CtpounTh peueBble BHICKA3bIBAHUS B Yy)KHe TTOCTYIIKH; oGopynoBaHue

7. Pemenne
JKCTIEpUMEH
TajabHbIXaga
4 110 TEME
«MeTaisl
MOOOYHBIX
MOTPYIID»

TOOOYHBIX IO PYII)

runpokcuna xenesa (1I),
runpokcuza xenesa (11I),
xnopuaa xenesa (II),oxcuna
menu (1), aurpara mean (1I),
ruapoxcuaa xpoma (I11),
THIPOKCH/A IIMHKA, XpOoMaTa
kanus. [TpoBoauTe XuMudeckuit
HKCIIEPHMEHT I10 OIIPE/ICIICHHUIO
KaueCTBEHHOT'0 COCTaBa XJIOpHIa
u cynbdara xenesa (111),
UICHTH(UKAINN HOHOB METAJLIOB
MOOOYHBIX MOATPYIII C HOMOIIBIO
KaueCTBEHHBIX peaKLuil.
IIpoBoauTH XUMHUYECKHIA
SKCTIEPUMEHT T10 UCCIIE0BAHUIO
amM(OTEepHOCTH THIPOKCHIA
xpoma (III) 1 rugpokcua nuHKA.

YCTHOW ¥ TUCEMEHHOM (hopme;
apryMEHTHPOBATh CBOIO TOUKY
3peHHs

I.yya.

OCYILIECTBIISITh aHAIU3 OOBEKTOB C
BBIJICICHUEM CYIIECTBEHHBIX 1
HECYILIECTBEHHBIX [IPU3HAKOB;
P.YVI.
yMeHHe BbIOHpaTh Hanbosee
3¢ PEeKTUBHBIE CIIOCOOBI pEIICHHS
MOCTABJICHHBIX 3a7a4. OCyIIeCTBIATh
caMo- M B3aMMOKOHTPOJIb TIpoliecca
BBITOJIHEHHS SKCIICPUMEHTa,
CaMOCTOSITEIFHO 0hOPMIIATE OTUET

MOTHBHPOBATh CBOH
TICHCTBHS;
BBIpAXaTh
TOTOBHOCTE B
1000 cUTyaluu
HOCTYIHTH B
COOTBETCTBUH C
HPaBHIAMH
TIOBE/ICHUS

enTpa «Touka
[pocTay.




[IpoBoauTh XUMHUYECKUH
HKCIIEPHMEHT 110 MICCIIEJOBAaHUIO
B3aMMOJICHCTBUS XJIOpUIa
skenesa (II) ¢ auxpomarom Kanus
B kucinoi cpene. I[lpoBoauts
XUMHUYECKHH SKCIIEPUMEHT TI0
OYHCTKE JKeJie3a OT PyKaBUHMHBL.
Hab6nronaTe 1 ONKCHIBATH
CaMOCTOSITEJIFHO MIPOBOIMMBIE
OTIBITHI C IOMOIIIBIO POAHOTO
SI3bIKA U SI3bIKa XUMHUU. [lenaTs
BBIBOJIBI IO pe3yNIbTaTaM
MPOBEICHHBIX XUMHUIECKHUX
onbIToB. CoOMoaaTe mpaBuia U
npUeMbl Oe301acHON paboTHI ¢
XUMHYECKIMU BEIECTBAMH U
abopaTopHBIM 000PYAOBaHUEM

96 | 24 | Ilpaktuyeck | Pemenue 3amad 1o mosy4eHuIo IIpoBoaUTE XUMHUYECKUI K.YV . OneHuBaTh CBOU U
ast pabora Ne | 3amaHHbIX BerecTs (conud Mopa) | SKCIEPUMEHT T10 TOIYYECHHIO CTpouTh pedeBbIe BHICKa3bIBAaHHS B Yy’>KH€ MOCTYIIKH;
8. 3a/1aHHbIX BerecTs (conn Mopa). | yCTHOI 1 nucbMeHHOH dopme; MOTHBHPOBATH CBOU
«IlomyyeHue Habmronate 1 onucHBaTh apryMEHTHPOBATh CBOIO TOUKY IeHCTBYS,
comx Mopa» CaMOCTOSITENBHO IPOBOAKUMBIE 3peHus BEIpaKaTh
OIBITHI C TOMOIIBIO POJHOTO ILYVYI. TOTOBHOCTG B
sI3bIKA U SI3bIKA XUMHHU. JlenaTb OCYIIECTBIISTh aHAIU3 00BEKTOB C 000 cUTyanuu
BBIBOJIBI 10 PE3yJIbTaTaM BBIJICJICHHEM CYIIECTBEHHBIX U MOCTYIIHUTh B
MIPOBEICHHBIX XMMHUIECKIX HECYILIECTBEHHBIX IIPHU3HAKOB; COOTBETCTBHH C
onbITOoB. CoOMIOaTh MpaBUiIa U P.YVYI. MpaBUjIaMu
MprUeMBI 0e30TacHOM PabOTHI ¢ yMeHHe BEIOHpaTh Hanbosee TTOBEIACHUS
XMMHUYECKHMH BELIeCTBAaMU U 3¢ dexTHBHBIE CIIOCOOHI PeIeHNUs
abopaTopHBIM 000pYIOBaHUEM MOCTaBJICHHBIX 3a7a4. OCYILECTBIATh
caMmo- ¥ B3aHMOKOHTPOJIb TIpoIIecca
BBINIOJHEHUS SKCIIEPUMEHTA,
CaMOCTOSITETEHO O(POPMIIATH OTUYET
97 25 | O6o6maromy | Pemienne 3a1a4 ¥ BEITOTHEHHE CoCTaBIsATh CPAaBHUTEIBHBIE U K.YY . O1ieHuBaThL CBOU U
ee yIpa)kHEHUH, TO3BOIAIOINX 0000111aI0IIHE CXEMBI. YMeHHe caMOCTOATENbHO Yy’)KHe MOCTYIIKH;
MOBTOPEHUE | CHCTEeMaTH3UpPOBaTh M 00001uTh | [IpoBOANTH pacyeTsl Mo OpTaHM30BBIBATH ydeOHOE MOTHBHUPOBATh CBOU
o TemMe XUMHYECKUM (hopMyraM u B3aWMOJICHCTBHE B TPYIIIE TICHCTBYS

«MeTanaby

TOJTyYCHHBIE 3HAHUS [0 TEME
«MeTaisny

YPaBHEHUSM peakLuil.
OCymIecTBIATh IO3HABATEIEHYIO
PedIICKCHIO B OTHOIICHHN
COOCTBEHHBIX JTOCTIDKEHHH B
npolecce peleHns y4eOHbIX 1
[03HABATEJbHBIX 33]a4

ILYVY .

OCYIIECTBIISITH aHAIN3 OOBEKTOB C
BBIJICJIECHUEM CYIIECTBECHHBIX U
HECYIIECTBEHHBIX IIPU3HAKOB;
P.YYI.

OcCyIeCTBIAT UTOTOBBI U
MOIArOBbIM KOHTPOJIb IO
pe3ynbrary;

AZleKBaTHO BOCTIPUHMMATH OLIEHKY

BBIpAXaTh
TOTOBHOCTE B
1000 cUTyaluu
HOCTYIHTH B
COOTBETCTBUH C
HPaBHIAMH
HOBEICHUS




YUHUTENS

98 | 26 | O6obmaron; | Pemenue 3a1ay ¥ BBINOIHEHHE CocCTaBIATh CPaBHUTENBHbIE U K.YYA. OneHuBaTh
ee YIPaKHEHUH, I03BOJIAIOIUX 00001IaI0IIHE CXEMBI. YMeHHe caMOCTOATENHHO COOCTBEHHYIO
IIOBTOPEHME | CHUCTEMAaTU3UpoBaTh H 0000muTh | IIpoBOOUTE pacueTsl o OpraHU30BBIBaTh y4eOHOE yueOHyI0
II0 TeMe MOJTyYeHHBIE 3HAHUS 10 TeMe XAMHYECKHM (popMynaM u B3aHMOJICHCTBHUE B TPYIIIe JIEATENBHOCTD: CBOH
«Metamib | «MeTaub» YPaBHEHUAM PEaKLU. ILYVY . JIOCTHKEHHMA,
OcCy1IecTBIATH MO3HABATEIBHYIO OCYIIIECTBIISITH aHAIN3 0OBEKTOB C CaMOCTOSITEIbHOCTh
pedexcuio B OTHOIICHAN BBIZIEJICHHEM CYIIECTBEHHBIX 1 , AHUIIUATUBY,
COOCTBEHHBIX TOCTIDKCHUI B HECYIIECTBEHHBIX IPH3HAKOB,; OTBETCTBEHHOCTb,
nporecce pemeHus y4eOHbIX U P.YVI. MIPUYHHBI HEYIaq
MO3HaBaTENbHBIX 3a1a4 OcCyIIeCTBIATh HTOTOBBIN
MOIArOBBIM KOHTPOJIb IO
pe3yabTary;
AZleKBaTHO BOCTIPHHMMATH OLICHKY
YUHUTEINS
99 | 27 | Kontponbna | KoHTpoib 3HaHHi IO TeMe OcyiecTBIATh I03HaBaTenbHyl0 | K.YV, OueHuBaTh
st pabora Ne | «MeTamibl» pedIekcHio B OTHOIICHUH CTPOUTH peUeBbie BHICKA3bIBAHUS B COOCTBEHHYIO
2 1o Teme COOCTBEHHBIX TOCTIKCHHUH B MUCEMEHHOM (hopMme; y4eOHYIO
«MeTammsi» [POIIECCE PEIICHUS yIEOHBIX U apryMEHTHPOBATh CBOIO TOUKY JIeITeNTbHOCTD: CBOH
MO3HABaTENIbHBIX 3a1a4 3peHUst JOCTHOKEHUS,
ILYY. CaMOCTOSITEIBHOCTh
Ymenune peoOpa3oBbIBATh | , HHUIIHATHBY,
uH(OpPMAIMIO U3 OJHOTO BHIA B OTBETCTBEHHOCTb,
JPYTOif. MIPUYUHEI Hey1aq
P.YV/I.
KOHTPOJIb B (hopMe ciinueHust
criocoba AeHCTBYS U ero pe3ynbTara
C 3aJ]aHHBIM JTaJIOHOM C
LEJbI0 OOHAPYKEHHST OTKIOHEHHH 1
OTJIMYMHU OT HTAJIOHA
100 | 28 | Anamus Paz6op u mpopaboTka omuboK U OcyuecTBasaTh no3HaBarenbuyo | K.YYII. O1eHUBATh
OmbOK u HETOYHOCTEH, CACNaHHBIX IIPH pedIekcHio B OTHOIICHUH CTPOUTH peUeBbIC BBICKA3bIBAHUS B COOCTBEHHYTO
KOPPEKLIUsI BBITIOJTHEHUH KOHTPOJILHOH COOCTBEHHBIX JTOCTIDKCHUI B HUCbMEHHOH (opme; yae6HyI0
3HAHWH MO paboThI o TeMe «MeTanbby HpOoLecce peleHus YIeOHbIX 1 apryMEHTHPOBATh CBOIO TOUKY JIeSITeNIbHOCTD: CBOH
TCMC MO3HAaBaTEeJIbHBIX 3a7a4 3peHus JOCTUXKECHMUS,
«MeTtasabn M.YV]. CaMOCTOSITENFHOCTh
Ymenne mpeoOpa3oBhIBATh | , HHUIIHATHBY,
uH(OpPMAIMIO M3 OJHOTO BHIA B OTBETCTBEHHOCTb,
IPYTOif. MPUYUHBI HEYIaq
P.YV].

KOHTPOJIb B OpPME CITHICHUS
crocoba IEHCTBUSA U €ro pe3yibTaTa
C 3aJJaHHEIM DTaJOHOM C

LeNIbI0 OOHAPY>KEHUS OTKIOHEHUH 1
OTJHUYHUN OT dTajJoHa




Pa3zoen

Teopemuuecxue OCHO6bl XUumuu

CTPOEHHUE BEIIECTBA 144

101 Snpo aroma. | Ctpoenne atoma. Hyxmusr. 006001IaTh TOHATHUS «SIIIPOY, K.YVY]. OIICHUBATh [Ipezen
Snepuele W3zoromsl. ledext Macchl. Tumst «IIPOTOHY, KHEUTPOHY, YMeHue JoroBapuBaThCs U COOCTBEHHYIO Tauus
peakiyn PagroaKTHBHOTO PacIaja. «U30TOMBD, KHYKIHUIBI». HNPUXOINTH K 00IIEeMy pelIeHHIO B yueOHyT0 «Crtpoe

TepmosiaepHBIii CUHTES. XapakTepu3oBaTh CTPOCHUE COBMECTHOM J€STEIbHOCTH; JIEATENIBHOCTE: CBOM | HHE
OTKpBITHE HOBBIX XUMUYECKUX aTOMHOTO sizipa. Paznuuath ILYY. JIOCTHIKEHMS, aToMa»
3JIEMEHTOB. S1IepHbIe peaKIiHy. TEPMHHBI «HYKIIUIBD» U BEIOOp Hambolee 3P PEKTUBHBIX CaMOCTOSITEIILHOCTh

Tunb! AAEPHBIX PEaKIHA: «M30TONBIY. XapaKTepU30BaTh CIoco0OB peleHus 3a/1a4 B , THAIUATUBY,

JeneHue u cuate3. CKopocTh THITBI PaJIHOAKTUBHOTO paciaja, 3aBUCHMOCTH OT KOHKPETHBIX OTBETCTBEHHOCTb,

pEaKIuu paJroaKTHBHOTO THIIBI SIICPHBIX PEaKIuil. yCIoBUit MIPUYUHBI Heyad

pacmana. [Ipumenenne OnwuceIBaTh MOTyYEHHE HOBBIX P.YY/.

PagHoOHYKINAOB B MEIUIIMHE. 3JIEMEHTOB ITOCPETCTBOM BBIZIEJICHNE U OCO3HAHHE YJaIIMCS

Merto MEYEHBIX aTOMOB. SIIEPHBIX PeaKIUi TOT0, YTO YK€ YCBOEHO U YTO elle

IIpumeHeHne pagioOaKTUBHBIX MOMJIEKUT YCBOCHUIO, OCO3HAHUE

HYKJIU/IOB B TEOXPOHOJIOTUH KauecTBa U YPOBHSI YCBOCHUS

102 Snpo atoma. | Crpoenue atoma. Hykmuasl. O600IATEL MOHATHS «IAPOY», K.YYI. OLICHHUBATh Ipesen
SnepHsie W3zoromsl. lepext maccsl. Tumst «IPOTOHY, KHEHTPOHY, YMeHue 1oroBapuBaThCs U COOCTBEHHYIO Tanus
peaxkuuu paluoaKTUBHOIO paciaja. «HA30TONBD, «HYKIHIBD). HMPUXOIUTH K 00IIEMy PEIIeHHIO B y4eOHYyIo «Crtpoe

TepmosiaepHBbIi CUHTES. XapakTepu3oBaTh CTPOCHUE COBMECTHOM JIATETBHOCTH; JIeSITENBbHOCTD: CBOM | HUE
OTKpBITHE HOBBIX XUMUYECKUX aTOMHOTO siipa. Paznuuath ILYY. JIOCTHIKEHHS, aToMa»
3JIEMEHTOB. SlepHbIe PeaKI1U. TEPMUHBI «HYKJIUIB U BBIOOp Haunboee 3P PEeKTHBHBIX CaMOCTOSITEIbHOCTh

Twnb! AAEPHBIX PEaKIHi: «HA30TOTEBD. XapaKTepHU30BaTh Croco0OB pemeHus 3a/1a4 B , THAIMATUBY,

neneHne u cuare3. CKOpocTh THITBI PaJHOAKTUBHOTO pachaja, 3aBHCUMOCTH OT KOHKPETHBIX OTBETCTBEHHOCTb,

peaKIMu paJroaKTHBHOTO THIIBI SIIEPHBIX PEAKIHiL. YCIOBHI MIPUYUHEL HEeyaq

pacnaza. [Ipumenenue OnuceIBaTh OJYyYEHUE HOBBIX P.YY..

PagMoOHYKINAOB B MEIAUIIHHE. 3JIEMEHTOB TTIOCPEICTBOM BBIZIEJICHNE W OCO3HAHHE YJaIIMCS

Metox Me4eHBIX aTOMOB. SIIEPHBIX pPeaKIui TOTO, 4TO YK€ YCBOEHO U UTO €IIe

IIpumeHeHme paTioOaKTUBHBIX MOJUICKUT YCBOCHHUIO, OCO3HAHUE

HYKJIU/IOB B TEOXPOHOJIOTUH KauecTBa U YPOBHS yCBOCHHUS

103 DnementapH | IlpeacraBieHue 0 KBAHTOBOM CpaBHUBATH KBAHTOBYIO U K.YV/I. OLieHNBaTh CBOH U
pI¢ MOHATHS | MexaHuKe. COOTHOLIEHUE e KJTaCCHUYECKYI0 MEXaHHKY. CrpouTh peueBblie BHICKa3bIBAaHNUS B Yqy)KHE TTOCTYIIKH;
KBAaHTOBOM bpoitnsa. [lpuauun Ha3biBats 1 YCTHO# ¥ MUCBbMEHHOU (opme; MOTHUBUPOBATh CBOU
MEXaHUKH (hopMynHpPOBaTHOCHOBHBIE TIeUCTBUS;

ueonpenenennocty [ eiizenbepra.

[ToHsiTHE O BOIHOBOH (DYHKINH

NPUHUUIBI KBAHTOBON MEXAHMKH.
[TpuBOAUTE PUMEPHI KBAHTOBO-
MEXaHUYECKOIO OIMCAHUS
MHUKPOYACTHUIL

apryMEHTHPOBATH CBOIO TOYKY
3peHust

I.YYI.

OCYILIECTBIISITh aHAIU3 00OBEKTOB C
BBIJICJICHUEM CYLIECTBECHHBIX U
HECYIIECTBEHHBIX ITPU3HAKOB;
P.YYI.

yMeHHe BEIONpaTh Hanbosee

3¢ peKTHBHBIE CIIOCOOBI PELICHHS
MOCTaBJICHHBIX 3a1a4. OcyIecTBIATh
€aMo- M B3aMMOKOHTPOJIb TIpoLiecca
BBITIOJTHEHUSI SKCIICPHMEHTA,

BBIPAXKATh
TOTOBHOCThH B
mo00it cuTyanun
HOCTYIHTh B
COOTBETCTBHH C
npaBHIaMA
[OBEIECHUS




CaMOCTOSITENIBHO OOPMIIATE OTUET

104 DnextponH | KBaHTOBBIE umcna. ATOMHAs XapakTepu30BaTh COCTOSTHUE K.YVI. IpumMeHsITh Ipesen
ble opburans. Pactipenenenue 3J1eKTpoHa B arome. O600maTs ‘YMeHue 10oroBapuBaThCs U IIPaBuUJIa J1EJIOBOTO Taus
KOH(Urypal | 3JIeKTPOHOB M0 YHEPTETUIECKHM TOHSTHUS «QNIEKTPOHHAS HMPUXOIUTH K 00IIEMY PEIICHHIO B COTPYAHUYECTBA: «Dnekt
WU aTOMOB YPOBHSIM B COOTBETCTBHH C KOH(UTYypaIus», COBMECTHOM J€ATEIbHOCTH; CpaBHUBATh Pa3HBIE | POHHBIC

IPUHIMIIOM HauMEHBILEH «HEPreTHUYECKUN YPOBEHDY, ILYVY . TOYKH 3PEHUS; KOHGUr
SHEpruu, NpaBuiIoM XyHAa U «aTOMHast OpOUTaNIbY. ‘YMeHHe MPoBOIUTE CPaBHEHHE U CUHTATHCSI C ypauuu
npuHImnoM [aymm. XapaxTepu3oBaTh KBAHTOBEIE KITaCCH(UKAIIHIO 110 33aHHBIM MHEHHEM APYTOro »
OCoOEHHOCTH CTPOCHHUS gucna. @opmynupoBath 6a30Bble | KPUTEPUIM; qeoBeKa
SHEPreTHYECKUX YPOBHEH aTOMOB | MPUHIMIIEI PACIPEAEICHUS P.YVYI.
d-a;eMeHTOB. DIeKTPOHHAsI JNEKTPOHOB IO OPOUTATISIM. YMeHHe yIUTHIBaTh BBIICICHHBIE
KOH(UTypanus aToma. CpaBHMBATh AaTOMHBIE OPOUTANH, | YUUTEIEM OPHEHTHUPHI JEHCTBUS B
DJeKTpOHHBIE KOH(UTYpaIiu HaxOo/sIIUecs Ha Pa3HBIX HOBOM y4eOHOM MaTepHaie B
HOJIOKUTEIBHBIX U YPOBHSIX, IO (hOpME U SHEPTHUH. COTPYAHHYECTBE C yUUTETIEM
OTpPHUIIATETbHBIX HOHOB. XapakTepu3oBaTh BaJICHTHBIE
BaseHTHBIC 37€KTPOHBI BO3MOYXHOCTH aTOMOB
XUMHYECKHUX JIECMEHTOB

105 DNEeKTPOHH KBanroBeie uncna. AToMHas XapakTepru3oBaTh COCTOSTHUE K.YVY]. [Ipumensarte [Ipesen
ble opburans. Pactpenenenue 3J1eKTpoHa B arome. O600maTs ‘YMeHue 1oroBapuBaThes U IIPaBUJIA J1€JIOBOTO Tanus
KOH(UTrypar | 3JeKTPOHOB M0 YHEPTeTHICCKHM HOHSTHUS «QNIEKTPOHHAS MPUXOIUTH K 00IIEMy PEIICHHIO B COTPYIAHUYECTBA: «nexT
WU aTOMOB YPOBHSIM B COOTBETCTBHUH C KOH(UTyparus», COBMECTHOH JIeTEIHOCTH; CpaBHUBATh Pa3HBIC | POHHEIE

NPUHIUIIOM HaUMEHBIIeH «9HEPreTHYECKUH YPOBEHBY, ILYVYA. TOYKH 3pEHHS; KOHGUr
SHEprHuu, NpaBuwiIoM XyHAA U «aTOMHast OpOUTAIIBY. YMeHHe NpoBOIUThH CPAaBHEHHE U CUHTATHCS C ypauuu
npuaImnom [aymm. XapaxkTepu3oBaTh KBAHTOBEIE KITaCCH(HKAIIHIO 110 33aHHBIM MHEHHEM APYTOTro »
OCOOEHHOCTH CTPOCHHS grcna. DopMymupoBath 6a30BbIe | KPUTEPHSM; YeJioBeKa
SHEPreTHYECKUX YPOBHEH aTOMOB | MPHUHLMIIBI PACHPEACTICHUS P.YY..
d-amemMeHTOB. DIeKTPOHHAs AIIEKTPOHOB MO OPOUTAIISIM. YMeHHe yYUTHIBATh BBIICICHHbIC
KOH(UTypauus aToma. CpaBHMBaTh aTOMHBIE OPOUTAIN, | YYUTEIEM OPHEHTHUPHI JHCTBUS B
DneKTpoHHBIE KOHDUTYpaAHU HaXoJIIuecs Ha Pa3sHBIX HOBOM y4eOHOM MaTepHaie B
MOJIOXKUTENBHBIX U YPOBHSIX, TI0 (hOpME M SHEPTHUH. COTPYAHHYECTBE C yUUTEIEM
OTpPHUIATEIbHBIX HOHOB. XapaxTepu3oBaTh BaJICHTHbBIC
BanenrHsle 31€KTpOHBI BO3MOXXHOCTH aTOMOB
XUMHYECKHUX JJIEMEHTOB

106 KoBaneHTHa | DNEKTpPOHHAs MPHPOIA KOHKPETH3UPOBATH TIOHATHS K.YV/I. [IpumeHsTH Ipesen | JlemoncTpamu
ST CBSI3b U XUMHYECKOH cBs3U. Bus «XMMHYECKast CBSI3bY, YMeHue JoroBapruBathCs U MIpaBHIIA JIEIOBOTO Tanus u. Mozenu
CTpOoeHUe XUMHUYECKOH cBs3u. KoBajleHTHast | «BaneHTHOCTH». O000maTh HPUXOJIUTH K O0IEMY PELICHUIO B COTpYIHHYECTBA! «Bumst MOJIEKYJT
MOJIEKYJI CBA3b U €€ XapaKTePUCTUKHU TOHSTUS «KOBAJICHTHAS COBMECTHOM J1€ITEILHOCTH; CpaBHUBATH PA3HbIE | XHUMUYE

(PHEpTrHUs CBA3H, JJIMHA CBS3H, HEIOJSIpHAas CBA3bY, ILYVYI. TOYKU 3PECHUS; CKOM
BQJICHTHBIN YTOJ, KPaTHOCTh «KOBAJICHTHAs TOJISIPHAS CBS3b). TIOMCK U BBIJICICHHE HEOOX0JUMOM CUUTATHCS C CBSI3I»

CBSI3H, TIOJISIPHOCTb,
noJsipu3yemMocts). KoBaneHTHast
HETIOJISIPHAS U NOJIAPHAs CBS3b.
OOMEHHBIH U JOHOPHO-
AKIETITOPHbIA MEXaHU3MBI
00pa3oBaHUsl KOBAJICHTHOM
noJisipHo# cBsi3u. ['eomerpust

OOBACHATE MEXaHU3MBI

O6p2130BaHI/I$I KOBAJICHTHOU CBSI3H.

OnuchIBaTh XapaKTEPUCTUKH
KOBAJICHTHOHU CBS3H.
IpenckaspiBath HOPMY HPOCTBIX
Moutekyin. HabmonaTs
OIUCHIBATB IEMOHCTPHPYEMbIC

nH(popMaImy; MpuMeHeHHe METOI0B
MH(GOPMAIMOHHOTO TIOMCKA, B TOM
4yCIe ¢ IOMOILBI0 KOMIIBIOTEPHBIX
CpencTB

P.YV].

IIporno3upoBanuu pe3ynbrara u
YPOBHSI yCBOEHHS, €70 BPEMEHHBIX

MHCHHUEM )lpyFOFO
YeJI0BeKa;
MPOSIBIIATH
TepHeHNe ’
00posKenaTeaIbHOC
Tb B CIIOpe
(muckyccun),




MOJIEKYIbL. JIUMONbHBIA MOMEHT MaTepHabl XapaKTEePUCTUK JI0BEpHE K
CBSI3H, JUMOIbHBIIf MOMEHT coOeceTHUKY
MOJICKYJIBL. (coygacTHHKY)

107 KoBanentna | DJeKTpoHHas MpHpoja KOHKpeTH3UpOBATh HOHSTHS K.YVI. npuMeHsTh mpaBwia | [pesen
ST CBSI3b U XUMUYECKOH CBs3U. Buabl «XMMUYECKasi CBA3bY, YMeHue JoroBapuBarThCs U JIEIIOBOTO Tanus
CTpOCHUE XUMHYECKOH cBs3u. KoBajieHTHas | «BaJeHTHOCTH». O000maTh HMPUXOIUTH K 00IIEeMy PEIIeHHIO B COTpYIHHYECTBA! «Bunpst
MOJICKYJI CBSI3b U €€ XapaKTEPUCTHKU TIOHSTHUS «KOBAJICHTHAs COBMECTHOM JIEATEIBHOCTH; CpaBHUBATH pa3HbIE | XUMUYE

(3Heprus CcBs3M, IJIMHA CBS3H, HETOJISIPHAsK CBA3bY, ILYYI. TOYKH 3PEHHUH, CKOM
BaJICHTHBIN YroJl, KpaTHOCTh «KOBAJICHTHAs MOJIIPHAS CBA3bY. MOHUCK U BBIIENIEHNE HEOOXOUMOM CUUTATHCS C CBA3ZN»
CBSI3H, TTOJSIPHOCTD, OOBACHITH MEXaHU3MbI nHpopMaImy; MpUMEeHEeHHE METOIOB | MHEHHEM JPYroro
nonsipuzyemMocts). KopanentHas 00pa30BaHuUs KOBAIEHTHOI CBSI3H. | MH(POPMAIUOHHOTO ITOUCKA, B TOM YeJI0BeKa;

HETOJIIPHAs U NOJIAPHAs CBSI3b. OnucelBaTh XapaKTEPUCTUKH YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX MPOSIBIIATH

OOMeHHBIH 1 JOHOPHO- KOBAJICHTHOMU CBA3H. cpencTB TEpIICHHUE H

aKLENTOPHBIA MEXaHU3MBI [penckaspiBaTh GOpMY IPOCTHIX P.YV. JI0OpOrKENaTeIHbHOC
00pa3oBaHUs KOBAJICHTHOM MoJekyn. Habmonats u [IporHo3upoBanuu pesynpraTa u Th B CIIOpE

MOJISIPHOM cBsi3H. ['eomeTpus OIUCHIBATH AEMOHCTPHPYEMbIC YPOBHSI yCBOGHHS, €T0 BPEMEHHBIX (muckyccun),

MOJEKYTbI. JJUMoIbHbII MOMEHT MaTepHabl XapaKTepUCTHK JOBEpHE K

CBSI3U, JUIOJIbHBIH MOMEHT co0eceTHUKY

MOJICKYJIBL. (COy4acTHHKY)

108 Honnas Xumunyeckas cBs3b. oHHas 0060011aTh MOHATHUS KHOHHAS K.YVY]. npuMeHsith npaguna | Ilpese | JlemouncTpaum
CBSI3b. cBs13b. OTNIHUNE MEXIY HOHHOM U | CBS3bY, KKPHCTATIIMIECKAs YMeHune noroBapuBaThCs U JIETIOBOTO Tanus I
CrtpoeHue KOBAJIEHTHOH cBs13p10. CTpOGHHE | peIIeTkay, «dJeMeHTapHas MPUXOINTH K 00LIEMY PEIICHHIO B COTpYIHHYECTBA! «Bunst Kpucrammdeck
HMOHHBIX TBEpbIX Tel. THIIbI sueiika». OOBSICHATb MEXaHU3Mbl | COBMECTHOI! eSTEIbHOCTH; CPaBHWBATh PAsHbIE | XMMHYE | petreTkn
KPHUCTAJUIOB | KPUCTAUTMIECKUX PEHIETOK 00pa3oBaHUsl HOHHOM CBSI3H. ILYVY . TOYKHU 3PEHUS; CKOM

HOHHBIX coeiuHeHuil. [lonsaTue XapakTepu3oBaTh TUIIBI MIOUCK U BbIJEJICHHE He00X0IUMO CUUTATBCS C CBA3N»
00 311eMeHTapHOH sueiike. PacueT | KPHCTAMIMYIECKHX PEHIETOK WHPOPMAIK; TPUMEHEHNE METOJIOB | MHEHHEM JPYroro
4yClia HOHOB, COZIEPXKAILIXCS B HOHHBIX COCIUHEHU. UH(OPMAIIMOHHOTO TIOMCKA, B TOM YeJI0BEeKa;
JJIeMEeHTapHOH sueiike. MoHHbIe HabmroaTe ¥ ONHCHIBATH YHCJIE C TOMOILBIO KOMIIBIOTEPHBIX MIPOSABIIATE
panuycsl. Pacuet 4ncia HOHOB, JIEMOHCTPUPYEMble MaTepUabl cpencTs TepIreHue u
coJiep KaIInXCsl B SJIEMEHTApHOU P.YY.. I00poKenaTensHOC
suehke. IIpornosupoBaHuu pesynbraTa i Thb B CIIOpe
YPOBHS YCBOEHHUSI, €r0 BPEMEHHBIX (mauckyccun),
XapaKTePHCTHK JIOBEpHE K
coOeceTHUKY
(COy4acTHHKY)

109 Honnas Xumuueckas cBsi3b. MoHHas O000mIaTh MOHATHS «HOHHASI K.YVY/. Or1eHnBaTh CBOU U [Ipesen
CBSI3b. cBs13b. OTIIUNE MEXIY HOHHOM M | CBS3bY, KKPHCTATIIHMIECKAs CTpouTh peueBble BHICKa3bIBAaHUSA B Yy’)KH€ MMOCTYIIKH; Tanus
Crpoenne KOBaJICHTHOI! cBsi3bt0. CTpoeHue pelIeTKay, «3JeMeHTapHas YCTHO# ¥ MUCBbMEHHOU (opme; MOTHBHUPOBATh CBOU | «Buabl
HOHHBIX TBEPABIX Tel. THITBI syetika». OOBACHATh MEXaHU3MBI | apryMEHTHPOBATH CBOIO TOUKY TIeUCTBUS; XUMHYE
KpHUCTaJlIoB KPHUCTAUIMYECKUX PEIIETOK 00pa3oBaHKsl HOHHOM CBSI3H. 3pEeHUs BBIpaXKaTh CKOM

HMOHHBIX coequHeHui. [TonsTue XapakTepru30BaTh THUITb ILYY]. TOTOBHOCTB B CBSI3H»

00 snemeHTapHOU siueiike. Pacuer
YHCJIa HOHOB, COJIEPKAIINXCS B
3JIEeMEHTapHO Aueiike. loHHbIE
panuycsl. Pacuer umcina HOHOB,
COIEPXKAIUXCS B 2IIEMEHTAapHOH

KPUCTAJUIMYCCKUX PEIIETOK
HUOHHBIX COCI[I/IHCHPlﬁ.

OCYLIECTBIISITH aHAIU3 0OBEKTOB C
BBIIEJICHHEM CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX IIPU3HAKOB;
P.YY]I.
yMeHHe BEIONpaTh Hanbosee

1000 cUTyaluu
HOCTYIIUTH B
COOTBETCTBHU C
IPaBHIAMH
HOBEICHUS




sTYeHKe.

3¢ PeKTHBHBIE CIIOCOOBI PELICHHS
MOCTaBJICHHBIX 3a1a4. OCyIIecTBIATh
caMo- M B3aMMOKOHTPOJIB IIporecca
BBITOJIHEHHS SKCIICPUMEHTa,
CaMOCTOSTEIFHO 0pOPMIIATE OTUET

110 | 10 | Merammuec | XuMudecKas CBS3b. 0O60061AaTh MOHATHE K.YVI. npuMensTh npasuia | Ilpesen | JlemomcTpauu
Kasi CBSI3b. Merammgeckas cBsi3b. CTpoeHHE | «MeTauTHdecKast CBSI3b». CTpouTh peueBble BHICKA3bIBAHUS B JIETIOBOTO Tanus H.
Kpucrannmuu | tBepapix Ten. Kpucrammaeckue OOBICHITH MEXaHU3MBI YCTHO# M MHUChMEHHOU (opme; COTPYJHUYECTBA: «Bunpt Kpucramnaeck
ecKue u amopdHsle Tena. Tumsl 00pa30BaHUs METAJLTHUECKON apryMEHTHPOBATh CBOIO TOUKY CPAaBHUBATH PasHble | xumuye | o pemeTkH
peIIeTkn KPUCTAUTMYECKUX PEIIETOK CBsI3H. XapaKTepU30BaTh TUIIBI 3peHUst TOYKHU 3pPEHHS; CKOIt
METaJJIoB MeTanioB. OnpezeneHue KPUCTAINYECKUX PEIIETOK LYV CUHTATBCS C CBS3M»

METaJUTMYECKOTO pajiyca. MetayuoB. HaGmonaTs HOUCK U BBIICIEHUE HEOOXOUMOM MHEHHEM APYTOro
OITMCHIBATh JIEMOHCTPHPYEMBbIE UHGOPMALIMY; IPUMEHEHUE METOJIOB | YENIOBEKa;
MaTepHabl MH(OPMAIIMOHHOTO TIOMCKA, B TOM MIPOSIBIIATH

YHCIIe C TOMOIIBIO0 KOMIIBIOTEPHBIX TEpICHUE 1
CpencTB I0OpOKeNnaTenbHOC
P.YVYI. Tb B CIIOpE
IUTaHUPOBATh pPeUIeHUE yueOHOH (mauckyccun),
3aJ]a4d: BEICTPaNBaTh JOBepHE K
MOCIIeIOBaTeIbHOCTh HEOOXOIMMBIX cO0eCeTHUKY
orepanuii (anropuT™M (COy4acTHHKY)
JEUCTBUIA; aHATM3UPOBATh NIeITeNTbHOCTH
coOCTBEHHYIO paboTy)

111 | 11 | Merayuinaec | XUMHYECKas CBS3b. O6001maTs NoHATHE K.YYI. npuMeHsTh npasuia | Ipesen
Kasi CBSI3b. Merannuyeckas cBsi3b. CTpOCHHE | «METaINYecKasi CBS3b. CtpounTh peueBble BHICKA3bIBAHUS B JIETIOBOTO Tauus
Kpucramma | tBepapix ten. Kpucrammnaeckne OOBACHITH MEXaHU3MBI YCTHOH M MICbMEHHOH (hopme; COTPYIAHUYECTBA: «Bugsr
ecKue u amopdHble Tena. Tumbt 00pa30BaHuUs METAITNYECKOH apryMEHTHPOBATh CBOIO TOUKY CpaBHUBATH Pa3HbIE | XMMHUE
peLICTKH KPHUCTAJUIMYECKUX PELIETOK CBs3U. XapaKTepU30BaTh TUIIbI 3pCHUS TOYKU 3PECHUS; CKOM
METajIoB MetaioB. OnpeneneHue KPHCTAJUINYECKUX PELIETOK ILYVY . CUUTATBCS C CBA3N»

METaJUTHYECKOTO pajyca. MmetayuioB. HaGmonaTs u MOWCK ¥ BBIICNIEHNE HEOOXO0IMMON MHEHHEM APYToro
OIUCHIBATh IEMOHCTPHPYEMBbIE nHpopMaIyy; MpUMEHEHHE METOJIOB | YeJIOBeKa;
MaTepuabl UHPOPMALIMOHHOTO TIOMCKA, B TOM HPOSIBIIATH

YHCIIE C TOMOIIBIO KOMITBIOTEPHBIX TepHeHHUE U
cpencTB J0OpOoXKeNaTenbHOC
P.YVA. Tb B CIIOpE
IUTaHUPOBATh PElICHUE yaeOHOH (muckyccun),
3a/1auu: BBICTPaNBaTh JOBEpHE K
HOCJIEZIOBATEILHOCTD HEOOXOIMMBIX co0eceTHUKY
oriepanuii (anropuT™ (COy4acTHHKY)
JIEHCTBHIA; aHAIM3UPOBATh NCATCIBLHOCTH
coOcTBEHHYIO paboTy)

112 | 12 | Mexmoneky | MexmoneKynspHbie XapakTepu30BaTh TUIIBI K.YVI. O1eHuBaTh CBOU U [Ipesen
JISIpHEIE B3anMoJelcTBus. Bogoponnas MEXMOJIEKYJISIPHOTO CtpouTh peueBble BHICKA3bIBAaHUS B qy’>KHE TIOCTYIIKH; Tanus
B3aUMOJIEUC | CBsI3b U €€ BIMSHKE HA CBONCTBA B3anmozeiicTeus. O6001maTh YCTHOW ¥ MUCEMEHHOM (hopme; MOTHUBHUPOBAThH cBOU | «Bumpl
TBUS BemecTa. [lonstue o HOHSTHE «BOJOPOHAS CBSI3bY. apryMEHTHPOBATh CBOIO TOUKY JeUCTBUS, XUMHYE

CYIPaMOJIEKYJIAPHOH XUMHI OOBACHATH MEXaHU3MBI 3peHust BBIPAXKaTh CKOif




00pa3oBaHuUs BOJOPOTIHON CBA3U ILYY. TOTOBHOCTH B CBSA3HN»
OCYIIECTBIISITH aHAIN3 0OBEKTOB C 000 cUTyanuu
BBIIEIEHHEM CYIIECTBEHHBIX U MIOCTYITUTh B
HECYIIECTBEHHBIX IPU3HAKOB; COOTBETCTBUH C
P.YVY. IIpaBUIaMHU
yMeHHue BBIOMpaTh Hanbonee MOBEICHUS
3¢ PEKTUBHBIC CTIOCOOBI PEIICHHS
MOCTaBJICHHBIX 3a4a4. OCyIIecTBIATh
caMo- M B3aHMOKOHTPOJIB IIporecca
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITENIBHO OOPMIIATE OTHET
113 | 13 | Mexmoreky | MexMoneKyspHble XapakTepu30BaTh TUIIBI K.YYI. OLeHUBaTh CBOH U ITpesen
JSIpHBIE B3anMoJeicTBYs. Bogoponnas MEXMOJIEKYJISIPHOTO CtpouTh peueBble BHICKA3bIBAHUS B y’)KHe TTOCTYIIKH; Tanus
B3aUMOJICHC | CBS3b U €€ BIHMSIHUE HA CBOWCTBA B3aumozelicTeusa. O600marTs YCTHOW M TUCEMEHHOM (hopMe; MOTUBHUPOBATh CBOH | «Bumpl
TBUS BeulectBa. [ToHsaTHe o HOHSTHE «BOJOPOHAS CBSA3bY. apryMEHTHPOBATh CBOIO TOUKY JeicTBH; XUMHYE
CYIpaMOJIEKyISIPHOH XUMUH OOBSCHITH MEXaHU3MBI 3peHHs BBIpaXKaTh CKOM
00pa30BaHUs BOJOPOTHON CBA3H ILYY . TOTOBHOCTE B CBSI3H»
OCYIIECTBIISTH aHAIN3 00BEKTOB C 000 cUTyanuu
BBIZICJICHHEM CYIIECTBEHHBIX 1 MOCTYIIUTh B
HECYIIECTBEHHBIX IPU3HAKOB; COOTBETCTBUH C
P.YY/. IIPaBUIAMHI
yMeHHe BEIOHpaTh Hanboiee MOBEJICHUS
3¢ PEeKTUBHBIE CTIOCOOBI PEIICHHS
MOCTaBICHHBIX 3a4a4. OCyIecTBIATh
caMo- M B3aHMOKOHTPOJIB IIpoLecca
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITEIbHO O(OPMIIATE OTUYET
114 | 14 | O6o6maromy | Pemienue 3a7a4 ¥ BEITIOJHEHUE CocTaBIsITh CpaBHUTEIbHBIE U K.YVY/. Or1ieHUBaTh CBOM U
ee YIPAKHEHUH, TIO3BOJISIONIIX 0000MIaI0IINE CXEMBI. YMeHHe CaMOCTOSITENTHHO qy)KHe TOCTYIIKH;
NOBTOPEHHE | CHCTEMATHU3MPOBaTh M 0000UTE | TIPOBOIUTH PacUETHI 110 OpraHU30BBIBATH y4eOHOE MOTHBHPOBATh CBOH
0 TeMe MOJTy4YeHHbIe 3HAHUS 110 TeMe XUMHYECKHM (popMynaM B3aHMOJICHCTBHUE B rPyIIIIe JIeHCTBUS;
«Crpoenne «CTpoeHHe BelecTBay YpaBHEHUSAM PEaKIHUi. ILYVY . BBIpa)KaTh
BeILIECTBA» OcCyI1eCTBIATh NO3HABATENbHYIO OCYIIECTBIATH aHAIN3 0OBEKTOB C TOTOBHOCTbH B
pedIeKCHIO B OTHOILICHHN BBIIEJIEHUEM CYI[ECTBEHHBIX 1 000 cUTyanuu
COOCTBEHHBIX JOCTIDKEHUH B HECYILIECTBEHHBIX [IPU3HAKOB; HOCTYIHTh B
npolLecce pelieHus y4eOHbIX U P.YVYA. COOTBETCTBUU C
MO3HABaTENbHBIX 3a1a4 OCYILECTBIATL UTOTOBLIH U HpaBUIIaMU
MOMIArOBEIH KOHTPOIIb MO TIOBEJICHUS
pe3yabTary;
ANeKBaTHO BOCTIPHHUMATH OLIEHKY
YUHUTEINs
Teopernuyeckoe onucaHe XUMUYECKUX PeaKIMH 284
115 | 1 | Temnossle TemnoBoii a3 hekT XuMHuIecKoi XapaxkTepu3oBaTh TEIIOBBIC K.YVI. ITpuMeHsITh JemoncTpanu
s dexTsr peakiyu. DHI0TEPMUUECKUE U 3¢ HEeKTh XUMHUECKUX PEaKLHi. ‘YMeHHe 0roBapuBaThCs 1 MpaBuiIa JeJI0BOr0 .
XUMUYECKHX | 3K30TEPMUYECKHE PECAKLIIH. O0600mars MOHATHS HMPUXOAUTH K 00IIEMY PEIICHHIO B COTPYAHHYECTBA: BK30TEpPMHUECKHE
peakuumit TepMoxnmudecKke ypaBHEHHSI. «OK30TEPMUYECKAsT PEAKIIHS», COBMECTHOH JIeITEIILHOCTH; CPaBHUBATH PA3HBIC u




[lonsiTue 0 BHyTpeHHEN SHEPTUU
U 3HTansnuu. Temnora
00pa3oBaHus BelecTBA. DHEPTHUS

OHAOTEPMHUYECCKA PECAKIINSA.
OnuceBaTh TCPMOXUMHUYICCKHUE
peaKkuuu. PaccuurtsiBath

LYV,
yMeHI/Ie MIPOBOJAUTEL CPAaBHEHUE U
KJ'IaCCI/I(I)I/IKaHI/HO 110 3aJaHHBIM

TOYKHU 3PEHHUS;
CUUTATHCS C
MHEHHEM APYTOro

9HJOTEPMUYCCKUE
XHUMHYECKUE
peaKium.
TemnoBble ABIEHUS

CBSI3U. TeHJIOBE:Ie 3¢ (PEeKTH XUMUYECKUX | KPUTEPUIM; YeJoBeKa 1pH pacTsoper
peaxuuil. OnpenensaTh NOHATHE P.YVY. CepHOH KHCTOTS 1
«@HTanenus». OnpenensiTs VMeHne yquThIBaTh BbIACICHHbIC AMMHAIYHOH
TEIIOTEl 00pa30BaHUs BEIIECTB. YUHUTENEM OPUEHTHPHI ICHCTBHS B CEeJUTPBI
Hab6nronaTe 1 ONKCHIBATH HOBOM y4eOHOM MaTepHale B
JIEMOHCTPUPYEMbIE OIBITHI COTPYAHHUYECTBE C yIUTETIEM
116 3axon 'ecca | 3akou 'ecca u cieacTBus U3 DopmynupoBats 3akoH ['ecca u K.YV. OueHuBaTh IIpesent
Hero. DHEeprus CBs3H CJIJICTBUE U3 HETO. YMeHHE CaMOCTOSITENIHHO COOCTBEHHYIO anus
PaccunThIBaTh TEIUIOTHI pEakM | OPTaHU30BBIBATH ydeOHOE yueOHyI0 «3aKoH
4epe3TeIIOThl 00pa30BaHUS B3aMMOJICHCTBHUE B IPyIIIIE JedaTenbHOCTh: cBon | ['eccay
BemecTs. PaccunteiBate Temnotel | ILY V. JIOCTHIKCHMS,
peaKIyy Yepe3 SHEPTuu CBsi3el OCYIIECTBIISTH aHAIU3 OOBEKTOB C CaMOCTOSITEILHOCTb,
BBIZIEJICHHEM CYIIECTBEHHBIX U HUHHIMATHBY,
HECYIIECTBEHHBIX IPU3HAKOB; OTBETCTBEHHOCTb,
P.YVI. MIPUYUHBI HeYyAa4y
OcCyIIeCTBIATh HTOTOBBIH
MOIIATrOBBIN KOHTPOJIb MO
pe3ynbTary;
AZIeKBaTHO BOCIIPHUHMMATH OLIEHKY
YUHUTENS
117 3akon I'ecca | 3axoH 'ecca u ciencTBus u3 DopmynupoBarth 3akoH ['ecca u K.YVY]. OueHuBaTth [Ipesent
HET0. DHEePTHs CBSI3H CIIEJICTBHE U3 HETO. YMeHHE CaMOCTOSITENTHHO COOCTBEHHYTO amus
PaccunThIBaTh TEIUIOTHI PEAKIMH | OPraHU30BBIBATH y4eOHOE yaeOHyIo «3aKoH
4epe3TeruIoThl 00pPa30BaHUs B3aHMO/JICHCTBHUE B rPyIIIIe nesaTenbHOCTh: cBon | ['eccan
BemecTB. PaccuuteiBath Temnotel | ILYVY. JIOCTHIKEHHUS,
peaKIMu Yepes SHEpTruu CBsi3el OCYILECTBIIATh aHAJIN3 0OBEKTOB C CaMOCTOSITEIIBHOCTb,
BBIZIEJICHHEM CYIIECTBEHHBIX 1 UHAIUATHBY,
HECYIIECTBEHHBIX PU3HAKOB; OTBETCTBEHHOCTb,
P.YVYA. NIPUYMHBI HEYAAY
OcCyI1eCTBIATh UTOTOBBIHM U
MOMIArOBEIH KOHTPOIIb MO
pe3yabTary;
ANeKBaTHO BOCTIPHHUMATH OLIEHKY
YUHUTEINs
118 DHTpOnHUs. TonsTue 06 suTponMy. Bropoii DopMmyarpoBaTh BTOPOil 3aKOH K.YVY]. OneHnBaTh [Ipesent
Bropoii 3aK0oH TepMoauHamMuky. @opmyna | TepmonuHamuku. OnepupoBaTh CTPOUTH PEUYEBBIC BHICKA3BIBAHUS B COOCTBEHHYIO anus
3aKOH Bonbimana MOHSATHEM «IHTPOIHSI» MHCEMEHHOH (opme; y4eOHYI0 «3HTpO
TepMOANHAM apryMEHTHPOBATh CBOIO TOUKY JIeATeTBHOCTD: CBOH | ITHSDY
UKH 3peHus JIOCTHXKEHUS,
ILYVY. CaMOCTOSITEIIbHOCTb,
VYmenne peoOpa3oBbIBaTh | WHUIMATUBY,
MHGOPMALIMIO U3 OJHOTO BHJIA B | OTBETCTBEHHOCTD,

ApYTOH.

MPUYUHBI HeyIad




P.YV.

KOHTPOJIb B JOpME CITHICHUS
croco0a JEHCTBUS U €ro pe3yinbTaTa
C 3aJJaHHEIM JTaJOHOM C

LeNbI0 OOHAPYKEHUS OTKIIOHEHUH U
OTJIHWYHN OT dTajJoHa

119 DHTpONHUS. ITonstue 06 3uTpoNMU. BTOpoit DopmyarpoBaTh BTOPOil 3aKOH K.YVY]. OueHuBarthb [Ipesent
Bropoii 3aKOH TepMoauHamMuKu. Popmyna | TepmoauHamMukd. OnepupoBath CTPOUTH pedeBbIC BEICKA3bIBAHNS B COOCTBEHHYIO arus
3aKOH Bonemana MOHSATHEM «IHTPOTIHS» MUCEMEHHOM (hopMe; Y4eOHYIO «3HTpO
TEPMOTUHAM apryMEHTHPOBATh CBOIO TOUKY JIESITEIIBHOCTD: CBOHM | TIHS»
HKU 3pEHUS JIOCTIDKEHHUS,

IL.YVYAI. CaMOCTOSITCIIbHOCTb,
Ymenne MpeoOpa3oBEIBaTh | WHUIMATUBY,
WHQOPMAIMI0O W3 OJHOTO BHAA B | OTBETCTBECHHOCTH,
JIpYTOH. MIPUYHMHBI HeyIad
P.YY/.

KOHTPOJIb B JOpPME CITMICHUS

cnoco0a JEHCTBHS U €ro pe3ynbTaTa

C 3aJJaHHBIM STaJOHOM C

LENBI0 OOHAPYKEHUS OTKIIOHEHUH U

OTIIMYMH OT 3TaJIOHa

120 OHeprus Oueprus ['m66ca u kpuTepun XapakTepu3oBaTh FHEPTHUIO K.YVY]. BoipaxaTh [Ipesent
I'nu66ca u CaMOIIPOU3BOIBHOCTH I'n66ca kax YMeHue 3a1aBaTh BOIPOCHI; MIOJIOKUTEIHLHOE amus
KpUTEPUHU XUMUYECKOW peaKIiuu TEPMOTUHAMHUYECCKYIO QYHKIHIO. | KOHTPOJUPOBATH ICHCTBHS OTHOIIICHUE K «DHepr
CaMOIIPOM3B [IporHO3UpOBaTH BO3MOXKHOCTH mapTHepa. MpOIIeCCY us
OIILHOCTH MPOTEKAHUS XUMUIECKHX ILYVYA. MO3HAHUSL: I'nb6ca
XUMHYCCKUX peaxuuii Ha OCHOBE UMEIOUIUXCS YMeHHe OCYIIEeCTBIISTh aHAIN3 MPOSIBIATH »
peakuuii 3HAHUH 10 XUMUYECKOI 00BEKTOB C BbIIEJIEHHEM BHHMaHHE,

TEPMOTUHAMHUKE. CYIIECTBCHHBIX U HECYIIECTBEHHBIX YAUBJICHUE,
XapakTepu3oBaTh KpUTCPHH MIPU3HAKOB;OCYIIECTBISTH CHHTE3 JKenmaHue 0oJpIIe
CaMOIPON3BOJIBHOCTH KaK COCTaBJICHHE LIEJIOTO U3 YacTeH. y3HaTh
XUMHUECKUX peaKIui P.YVYA.

‘YMeHUs OCyIECTBIISATh UTOTOBBINA U

MONIarOBBIA KOHTPOIb 110

pe3ynbraTy;Pa3znuyats crocob u

pe3ynbTaT JeUCTBHS

121 OHeprus Oneprus 'n66ca u kpurepun XapakTepu3oBaTh SHEPTHIO K.YY]. OneHnBaTh CBOH H [Ipesent
I'n66ca n CaMOIPON3BOIBHOCTH ['n66ca kax CTpouTh peueBble BHICKa3bIBAHUS B qy’KHe TTOCTYTIKH; anus
KpPUTEpUU XUMUYECKOHW peaKIiu TEPMOIMHAMUYECKYIO QYHKIMIO. | YCTHOH M MCBMEHHOH (opMe; MOTHBHUPOBATH CBOH | «DHEPT
CaMOoIpoun3B [IporHo3upoBaTh BO3MOKHOCTh apryMEHTHPOBAThH CBOIO TOYKY JICUCTBHS; ust
OJBHOCTH MPOTECKAHUSA XUMHYECKUX 3peHUs BBIpaKaTh I'm66ca
XUMUYCCKUX peakiuii Ha OCHOBE UMEHOIIHXCSI ILYVY. TOTOBHOCThL B »
peakitmii 3HAHUH 110 XMMHYECKOM OCYLIECTBIISITh aHAJIU3 OOBEKTOB C mo60ii cutyanuun

TEPMOJUHAMUKE.
XapaxTepu3oBaTh KPUTEPUH
CaMOIPOU3BOIBHOCTH

BBIJACJICHUEM CYILIECTBCHHBIX U
HECYIICCTBCHHBIX IMTPU3HAKOB;
P.YV].

TNIOCTYIIUTH B
COOTBETCTBHUHU C
IIpaBUJIaMU




XUMHUYECKHX peaknuii yMeHHe BbIOHpaTh Hanbosee TOBEJICHUS
3¢ (eKTHBHBIE CTIOCOOBI PEIICHUS
MOCTaBJICHHBIX 3a1a4.
122 | 8 | Peuenne Penrenue pacueTHbIX 3a1a4 110 OCYIIECTBIIATh PaCYEThI K.YVI. [pumeHsTH
3amad 1o XUMHYIECKUM (hOpMysIaM 1 TEIUIOBBIX 3G ()EKTOB XUMHUYECKUX | YMEHHUE JOr0BapHBaTLCA U IIpaBHJIA JIEIOBOTO
TeMe YpaBHEHUSIM TI0 TEMe peakIyii Ha OCHOBE JAHHBIX O HMPUXOIUTH K 00IIEeMy PEIIeHHIO B COTPYIHHYECTBA!
«XHMHYECK | «XHUMHUYECKAst TEPMOIMHAMUKA TeIIoBoM 3 dexTe 00pa3oBaHus | COBMECTHOM AEATEIBHOCTH; CpaBHUBATH pa3HbIE
as BeuiectB. [Iporuo3zupoBath ILYYI. TOYKH 3PEHUS;
TEpMOANHAM BO3MOXXHOCTb IPOTEKAHUS YMeHue npoBOIUTE CPABHEHHE U CUUTATHCS C
uKa» XUMHYECKUX PEaKiMii HA OCHOBE | KIIACCH(HKAIIHIO II0 33TaHHBIM MHEHHEM APYTOro
UMEIOIUXCS 3HAHUH 110 KPHUTEPHUSIM; YeJoBeKa
XUMUYECKOH TepMOAUHAMUKE. P.YVYI.
OCyIIECTBIATH PAacUeTHI 110 ‘YMeHue yuuThIBaTh BbIIECICHHbIE
XUMHYECKUM (HOpMyIIaMm. YUUTEIIEM OPHEHTHUPHI el iCTBUS B
Hcnonp30Bath anropuT™sl mpu HOBOM y4eOHOM MaTepHaine B
pelIeHnH 3a1ad COTPYIHHUYECTBE C yUUTEIEM
123 | 9 | Ckopoctb CKOpOCTh XMMHUYECKUX peaKiuii, | XapaKTephu30BaTh CKOPOCTh K.YVI. Beipaxatsb [pesent | JlemoHcTpanH
XHMUYECKOH | ee 3aBUCHMOCTB OT Pa3iIMYHbIX XUMUYECKOH peaKIiH. ‘YMeHue 3a1aBaTh BOIIPOCHI; MIOJIOXKUTEIILHOE anus M. 3aBHCHMOCTD
peakuu. (hakTOpOB: IPHPOIBI OOBSICHATH 3aBUCUMOCTh KOHTPOJIUPOBATh AEUCTBUS OTHOIIIEHHE K «CKopo | cxopoctu peaxuun
3aKoH pearupyromux BelecTs, CKOPOCTH XHUMHYECKOH peakuuu napTHepa. Ipoleccy CTb OT PUPOABL
ACHCTBYIOII | KOHIIEHTPALMH PEarHpyONIHX OT Pa3JIMYHEIX (HaKTOPOB. LYY . IMO3HAHMS: XUMUYE | BEIIECTB HA
HX Macc BEILIECTB, TEMIIEPATypHl, HaMU4Ks | POpMyITHpPOBaThH 3aKOH YMeHue ocylecTBIATh aHATIN3 MIPOSIBIIAATH CKOM HpuMepe
KaTanu3aTopa, MIomaH neiicTByromux Mace. Habmonats | 00BEKTOB C BIIEIECHHEM BHHUMaHHE, peakuuy | B33UMOACHCTBHA
MOBEPXHOCTH PEArHpPyIOIUX ¥ OTICHIBATH ISMOHCTPHPYEMBIE | CYUIECTBEHHBIX M HECYIIECTBEHHBIX | yIIHBICHHE, » pacTsopos
BEILeCTB. Peakiiuy FOMOT'€HHBIE U | OIBITHI MPU3HAKOB;0CYIIECTBISATH CHHTE3 XKeJnaHue OoJIbIe g;z;z:zr;zﬁkncnm
reTeporeHHbIe. DeMEHTaPHbIC KaK COCTaBJICHHUE LIeJIOT0 U3 YacTel. y3HaTh KOHIIEHTpALINHY C
peakuuy. MexaHu3M peakiuu. P.YV/. OMHAKOBBIMH
AKTUBHPOBaHHBII KOMILJIEKC ‘YMeHus 0CyIECTBIISATh UTOTOBBIA U KyCOYKaMu
(nepexoaHoOe COCTOsIHUE). 3aKOH MOLIAroBbIA KOHTPOJIb 110 (rpaHynIaMu) MHKA
neiictBytonmx macc. Koncranra pe3ynbraTy;Paznuiats crocob u U OIMHAKOBBIX
CKOPOCTH pCaKluH, € pe3ynbTaT neiicTBus KyCOYKOB pasHbIX
pa3MepHOCTh. CKOPOCTH peakuu METaILIoB (MarHhs,
LIMHKa, JKeJe3a) ¢
panuoaKTUBHOIO pacmaja. pactsopom
[Tepuon momypacnana. COJITHOM KHCIIOTHI.
BsaumopeiictBue
pacTBOPOB CEPHOM
KHCJIOTBI C
pacTBOpaMu
THOCYIb(haTa
HaTpuA pa3siIndHOA
KOHIICHTpaLuu
124 | 10 | Ckopocts CKOpOCTb XMMHUYECKUX PEAKITHH, XapakTepu3oBaTh CKOPOCTh K.YVI. Bripaxats Ipesent [Mcnone3yercs
XMMHUYECKOU | €€ 3aBUCUMOCTb OT Pa3IU4HbIX XUMHYECKON peaKIuy. YMeHue 3a1aBaTh BOIPOCHI, MIOJIOKUTEITLHOE anus o6opynoBaHue
peakuu. (hakTOpOB: PHUPOIBI OOBSCHATH 3aBHCUMOCTh KOHTPOJIUPOBATH AEUCTBUS OTHOIIICHHUE K «Cxopo [ueHTpa «Touka
3akoH pearupyromux BeIecTs, CKOPOCTH XMMHUYECKON peaKkLuu napTHepa. poLeccy CTh [pocTay.
JENCTBYIOII | KOHIEHTPALMU Pearupyromux OT Pa3JIMYHEIX (JaKTOPOB. ILYY. TTO3HAHMS: XUMHYC
X Macc BELIECTB, TEMIIEPATYPhl, HAIMYUSA | DOPMYIHPOBATH 3aKOH VYMeHue ocynecTBIATh aHATIN3 MIPOSIBIIATH CKOM




KaTanu3aTopa, MIoNaau JIEeHCTBYIOMIUX Macc. 00BEKTOB C BbIETICHHEM BHHMaHHUE, peakiyn
MOBEPXHOCTH PEAarUpPyIOIINX CYIIECTBEHHBIX U HECYIECTBEHHBIX yIUBIIEHUE, »
BEIEeCTB. Peakiuy roMoreHnsie 1 MPU3HAKOB;0CYIIECTBISITh CHHTE3 XKeJTaHue OoJIbIIe
reTeporeHHble. DIeMeHTapHbIe KaK COCTaBJIEHHE LIEJIOTO U3 YacTeH. y3HaTh
peaxkuud. MexaHu3M peakuuu. P.YVYA.
AKTUBHPOBaHHBII KOMILIEKC ‘VYMeHus oCyIIecTBISATh UTOTOBBII U
(IepexoIHOE COCTOSTHIE). 3aKOH MONIArOBIA KOHTPOIIb I10
neiicTByromux mace. Koncranra pe3ynbraTy;Paznuuats crocob u
CKOPOCTH PEaKIuH, ee pe3ynbTaT AeicTBHS
pa3MepHOCTh. CKOPOCTh peakuu
PagroaKTHBHOTO PacIaja.
Ilepuon nonypacnana.
125 | 11 | 3aBucumoct | IlpaBumio Baut-T'odda. [Tousitue | Onpenensits MOHSTHS K.YYI. BrIpakathb ITpeseHT
b CKOPOCTH 00 9HepruM akTHBAIMHU U 00 «TeMIepaTypHBIi KOG QHITHEHT YMeHue 3a1aBaTh BOIPOCH], MIOJIOKUTEITLHOE anus
PEaKIMu OT | DHEPreTHYEeCKOM mpoduiie CKOPOCTH», «IHEPIHUs KOHTPOJMPOBATH AeCTBHSA OTHOILIEHHUE K «Cxopo
TeMIIepaTyp | peakuuu. YpaBHEHHE AppeHHyca. | aKTUBauum». PopMyaupoBaTh napTHepa. mporeccy CTh
bl npasuwio Bant- l'odda. ILYY . MO3HAHUS: XUMHYE
3anuchBaTh YpaBHEHNE YMeHHe oCcylIecTBIATh aHAIN3 MPOSIBIATH CKOH
AppeHnyca U MOSICHATh 00BEKTOB C BBIEICHHEM BHHIMaHHE, peakin
BEJIMYHMHBI, BXOJISIIHE B HETO. CYLIECTBEHHBIX U HECYIIECTBEHHBIX YIUBIIEHHE, »
OOBACHATH IPUYNHY YBEJIMUCHUSI | IPU3HAKOB;0CYIIECTBISITH CHHTE3 JKeJlaHue OoJbIe
CKOPOCTH PEaKInH Ipr KaK COCTABJICHHE [IEJIOTO U3 JaCTeH. y3HaTh
HarpeBaHuu. Habmonats u P.YY..
OIIUCHIBATh IEMOHCTPHPYEMBIE YMeHHs OCYIIECTBISITh HTOTOBBIA
OTIBITHI MOIIArOBBIA KOHTPOIb MO
pesynbraty;Pazmmaats ciocob n
pe3ynbTaT neiicTBus
126 | 12 | 3aBucumoct | IIpaBuio Baur-T'odda. [Toustue | Onpenensite NOHATHS K.YVY/. [Ipumensarts [Ipesent JleMoHCcTpanu
b CKOPOCTH 00 HepruM aKTHBAINHU U 00 «TeMIiepaTypHbIid kKodduimeHT YMeHue 10roBapuBaThCs U MIpaBUIIA JIEJIOBOTO arust W
PEaKIMU OT | DHEPreTHYecKoM npoduie CKOPOCTH», «IHEPIHUsi HNPUXOINTH K 00IIEMY PEIICHHIO B COTPYAHUYECTBA: «CKopo | Bsammopeiictaue
TEMIIepaTyp | peakuuw. Y paBHEHHE AppeHHyca. | akTuBanum». QopmynupoBarsh COBMECTHOH JIeATEIHOCTH; CpaBHUBATh Pa3HbIE | CTb PacTBOPOB CepHOt
Bl npaswio Baut- l'odda. ILYVYA. TOYKH 3pEHHS; XUMHYE | KHCIOTHI ¢
3anuceBaTh ypaBHEHHE YMeHue MPOBOIUTh CPaBHEHHE U CUUTATHCS C CKOH pacTBopamu
AppeHuyca U MOSICHATh KJTaCCU(HUKALHNIO 10 33JaHHBIM MHEHHEM JIPYroro peakiuu | THOCYTbdaTa .
BEJIMUMHBI, BXOJISIIHE B HETO. KPHUTEPHSIM; geIoBeKa » HATPWSL pasIIHON
OObsacHATs npruunHy yBenumdenust | P.YY/. TEMTIEPATY P!
CKOPOCTH PeaKIny Mpu YMeHHe yIUTHIBAaTh BBIICICHHBIE Hcnonksyetcs
HarpeBaHuu. HaOmonats u Y4UTEIEM OPUEHTHUPBI JEUCTBUS B obopynosanue
OITUCHIBATh IEMOHCTPHPYEMBIE HOBOM y4eOHOM MaTepHaie B Ezfgj «Toria
OIIBITHI COTPYAHHUYECTBE C YUUTECIIEM
127 | 13 | Karams. KaramisaTops! u katamms. Onpenensars nouaTus «xatamusy», | K.YV, [IpumensaTs IMpeszent JleMmoncTpanu
Karanusaro | DHeprus akTHBanum «KaTaIu3aTop», «hepmMeHT», YMeHue 0oropapuBaThCs U MIPaBHIIA JIEIOBOTO amus . Pasiosere
pHI KaTaIu3NpyeMOH U «@KTHBHOCTBY, «CENEKTUBHOCTbY, | IMPHUXOAUTH K 00IIEMY PEIICHHUIO B COTPYIAHUYECTBA: «Cxopo HepoKcHa
HEKaTaJIM3upyeMOU PeaKIUu. «TOMOT'CHHBIN KaTau3», COBMECTHOM JEATEIbHOCTH; CpaBHUBATH Pa3HbIC CThb BOJIOpPOJIA C
AKTHBHOCTH U CEJICKTHBHOCTD «TeTepOTeHHBIN KaTaIu3». ILYVYA. TOYKH 3pEHHS; XHMHYE | MOMOIIBIO
KaTanu3aropa. [ oMoreHHbIH 1 OOBACHATH MEXaHU3M JAeHCTBHS VYMeHune npoBoUTh CPaBHEHHE U CUUTATHCS C CKOM HEOPraHUYECKUX




reTepOreHHBbIH KaTanus. KaTanu3aropa. OnuchIBaTh KJIacCH(HKAIIHIO 110 33AaHHBIM MHEHHEM APYToro pEaKIuu | KaTaau3aTopoB U
T'omoreHHbIl KaTanu3 B ra3oBoi MEXaHU3Mbl TOMOI'€HHOTO, KPUTEPUIM, YeJIOBEKa » TIPHPOHBIX
(aze. Karamutuaeckoe TEeTEPOTreHHOTO U P.YVYI. 065eKTOB,
OKHCIICHHE YrapHOTo ras3a B (hepMEHTaTHBHOTOKATaIN30B. VMeHHe yquThIBaTh BbIICICHHbIC COMCPXATIIX
KOHBEPTEPAaXBEIXJIONHEIX Ta30B B | Habmonars nemoHcTpHpyeMble y4UTEIEM OPHEHTHUPHI el icTBUS B ATy
aBTOMOOMIIAX. Posb U CaMOCTOSITENFHO ITPOBOAUMBIE HOBOM y4eOHOM MaTepHane B {IaﬁopaToprl
KaTaJM3aTOpOB B IPUPOJIE U onbITEl. HabmronaTs XUMUYecKHe | COTPYIHHYECTBE C YUUTEIEM it oneIT 26.
MPOMBIIUIEHHOM IIPOU3BOJICTBE. PEaKIMU U OIHCHIBATH UX C Karanumiriecroe
Pas3IoKEHUue
DepMeHTHI Kak OHOIOTHYEeCKHe MOMOIIBIO POJHOTO S3bIKA K S—
KaTalnu3aTophl. a3bIka XuMun. CoOmoaaTh BOTOpOZIA
MpaBHJIa U TIPHEMBI Oe30TIacHON
paboThI ¢ XUMUYECKUMH
BEIECTBAMHU U JTA0OPaTOPHBIM
obopynoBaHuEM
128 | 14 | Karanus. Karanuzatops! u xatanus. Onpenensats NoHATUSA «katanu3y, | K.YY]. [Ipumensars IIpesent
Katanuzaro | DHeprus akTHBaIuN «KaTaIu3aTop», «hepmMeHT», ‘YMeHHe 10roBapuBaThCs U MpaBHIIA JIETOBOTO anus
pHL KaTaqu3upyeMoi 1 «AKTHBHOCTB), «CEIEKTUBHOCTbY, | MPHUXOIUTH K 00IIEMy PEICHHUIO B COTpYIHHYECTBA! «Cxopo
HEKaTaJIU3UPyeMOH peaKkLuy. «TOMOTCHHBIN KaTalu3y, COBMECTHOM J1eATEIbHOCTH; CPaBHUBATh pa3HblC | CThb
AKTHUBHOCTb U CEJIEKTUBHOCTD «reTepOTreHHBIN KaTalusy. ILYY]. TOYKH 3PEHUS; XUMHUYE
KaTanu3atopa. ['oMoreHHsIi u OOBSACHATH MEXaHU3M JCHCTBHA ‘YMeHue npoBOJUTh CpaBHEHHUE U CUUTATBCS C CKOM
reTepOreHHbIN KaTauus. KaTtanu3aropa. OnucelBaTh KJIaCCU(PHUKAIUIO 110 3aJaHHBIM MHEHHUEM JPYroro peaxkuun
I'oMoreHHsbIH KaTaau3 B ra30BoH MEXaHH3MbI TOMOT€HHOTO, KPHUTEPHSIM; YeJioBeKa »
(aze. Karanmurnaeckoe reTePOreHHOT0 1 P.YVI.
OKHCIIEHHE YrapHOTo ras3a B (hepMEeHTaTHBHOTOKATAIIN30B. YMeHHe yIUTHIBaTh BBIICICHHBIE
KOHBEPTEPAXBEIXJIOMHEIX Ta30B B YUUTEJIEM OPHEHTHUPHI IeiicTBUS B
aBTOMOOMIISIX. Poitb HOBOM y4eOHOM MaTepHaie B
KaTaJIu3aToOpOB B IPUPOJIE U COTPYIHHUYECTBE C yUUTENEM
MIPOMBIIUIEHHOM IIPOU3BOJICTBE.
depMeHTHI Kak OMOIOTHYECKHe
KaTaJIn3aToOpHI.
129 | 15 | Mpaxtuueck | Pemrenne sxcriepiMeHTaIbHBIX IIpoBoaUTE XUMHYECKUI K.YVI. O1neHuBaTh CBOU U Mcnone3yercst
as pabora Ne | 3ayma4 Ha ompezeneHre HakTopoB, | SKCIEPHMEHT 110 ONPEIEICHHUIO CtpouTh peueBblie BHICKA3bIBAHUS B qy’KHe TIOCTYTIKH; obopynoBaHue

9.
«CKopocThb
XUMHYIECKIX
peakuuii.»

BJIMAIOMINX HA CKOPOCTh
XAMHYECKOU peakun

(hakTOpOB, BAUSIONINX Ha
CKOPOCTh XUMHYECKOI peakInu
Hccnenosats ycaosus,
BJIUSIIOIINE HAa CKOPOCTD
XUMHYECKOH PeaKIyu.
HaOmronaTte ¥ OUCHIBATH
CaMOCTOSITENIBHO MTPOBOIMMBIE
OTIBITHI C TOMOIIIBIO POHOTO
SI3bIKa U A3bIKa XUMHU.Jlenath
BBIBOJIBI TI0 pe3yJbTaTam
MPOBEACHHBIX XUMUIECKHUX
onbIiToB. CoOmoaTe npaBuia u
npUeMBbl Oe301IacHON paboTHI ¢
XUMHYECKIMU BEIECTBAMU 1

YCTHO# ¥ MUCbMEHHOH (opme;
apryMEHTHPOBATH CBOIO TOYKY
3peHHs

I.yya.

OCYIIECTBIISTh aHAIU3 OOBEKTOB C
BBIJICJICHHEM CYIIECTBEHHBIX U
HECYILIECTBEHHBIX [IPU3HAKOB;
P.YVI.
yMeHHe BbIOHpaTh Hanbosee
3¢ PEeKTUBHBIE CIIOCOOBI pEIICHHS
HOCTaBJICHHBIX 3a/1a4. OCyILIEeCTBIAT
caMo- 1 B3aMMOKOHTPOJIB IIponecca
BBITOJIHEHHS SKCIICPUMEHTa,
CaMOCTOSTEIFHO 0OPMIIATH OTUET

MOTHBHPOBATh CBOU
IEHCTBHS;
BBIPAXKATh
TOTOBHOCThH B
mo00it cuTyanuu
HOCTYIHTh B
COOTBETCTBUU C
npaBHIaMA
[IOBECHUS

nenTpa «Touka
[pocTay.




1a00paToOpHBIM 000pyIOBaHUEM

130 | 16 | Xumuuecko | OOpaTHMBbIC peaKLyH. XapakTepu3oBaTh XUMHYECKOE K.YYI. Bripakathb ITpeseHt
e XUMHUEcKoe paBHOBECHE. paBHOBecue. CpaBHUBATh YMeHwue 3a1aBaTh BOIPOCH], MOJIOKUTENBHOE arus
paBHoBecue. | KoHcraHTa paBHOBecHS oOpaTuMble 1 HeOOpaTUMBbIE KOHTPOJIUPOBATh AEHCTBUS OTHOLIEHHUE K «XumMu4
Koncranra peakiuu. XapaKkTepu30BaTh napTHepa. npoueccy ecKoe
paBHOBECHUS KOHCTaHTy PaBHOBECHs KaK ILYVY . [IO3HAHUS: paBHOBE
KOJIMYECTBEHHYIO YMeHHe ocynIecTBIATh aHAIH3 MPOSIBIATH cHue»
XapaKTEPUCTHUKY II0JI0KEHUS 00BEKTOB € BBIACTICHUEM BHHMaHHE,
XUMHUYECKOTO PAaBHOBECHS CYIIECTBEHHBIX M HECYIECTBEHHBIX yIUBIEHHE,
MPU3HAKOB;0CYIIECTBIATh CUHTE3 XKeJTaHue OoJIbIe
KaK COCTaBJICHUE LIEJIOT0 U3 YacTel. y3HAThH
P.YVI.
‘VYMeHus oCyIIecTBIATh UTOTOBBII U
MOIArOBBIM KOHTPOJIb IO
pesynbraty;PazinuaTs ciocob n
pe3ynbraT neiicTBus
131 | 17 | Hpuxoun IIpunuun Jlelllarense. DopMyIHpPOBATh IPUHIIMII K.YY]. OrneHnBaTh CBOU H IIpesent
JlelllaTense | PaBHOBECHBIE COCTOSIHUSA: JlelllaTense. XapakTepu3zoBaTh CTpouTh pedeBbIe BHICKa3bIBAaHHS B YyXHe MOCTYIKH; anus
ycToiunBoe, HeycToluHBoe, TUIIBI PABHOBECHBIX CHCTEM. YCTHOH M MICHbMEHHOH (hopme; MOTHBUPOBATh CBOH | «XMMHUY
6e3pazianuHoe. CMmelieHne OOBSCHSITH 3aBUCHMOCTh apryMEHTHPOBATh CBOIO TOUKY JecTBYS; ecKoe JlemoHcTpanu
XMUMUYECKOT0 PaBHOBECHS O] MOJI0KEHHSI XMMUUECKOTO 3peHHs BBIpaXKaTh paBHOBE M. 3aBUCUMOCTb
JIeCTBHEM pa3IUYHbIX paBHOBECHS OT Pa3IUYHBIX ILYY. TOTOBHOCTb B cue» HOJIOKEHHSI
(haKkTOPOB: KOHIICHTPAIHH (akropos. [IpenckaspiBaTh OCYILIECTBIIATH aHAJIU3 OOBEKTOB € m000#t cuTyanuu paBHOBecHs B
peareHToB MM IPOTYKTOB HaIpaBJICHUECMEIICHHS BBIJICJICHUEM CYLIECTBEHHBIX U MIOCTYIIUTH B cucteme 2NO2
peaxIyy, TaBIeHNS, XUMHYECKOTO PAaBHOBECHS IIPH HECYIIECTBEHHBIX NIPU3HAKOB; COOTBETCTBHH C N204 ot
Temrnepatypsl. PonbcMerieHus W3MEHEHUH ycnoBui nposenenus | P.YY/. MpaBUJIaMHU TeMIIepaTypbl
paBHOBECHUS B TEXHOJIOTUYECKUX 00paTUMOii XUMHUUECKOH yMeHHe BEIOHpaTh Hanboee MOBEJICHUS
MpoIieccax. peaKuum. 3¢ PEeKTUBHBIE CIIOCOOBI pEIICHHS
MIOCTABJICHHBIX 3a7a4.
132 | 18 | Hpuniwn [punuun JleaTense. DopmyarpoBaTh MPUHLIUI K.YVY]. BoipaxaTh [Ipesent
JlelllaTtense | PaBHOBECHBIE COCTOSIHUSA: JlelIaTense. XapakTepu3zoBaTh ‘YMeHue 3a1aBaTh BOIPOCHI; OJIO’KUTENIBHOE anus
yCTOMYMBOE, HEYCTOMYHBOE, THUIIBI PABHOBECHBIX CUCTEM. KOHTPOJIUPOBATh €HCTBUSA OTHOIIIEHHE K «XuMHu4
6e3paznuuHoe. CmenieHne OOBSCHSTH 3aBUCHMOCTD mapTHepa. nporueccy ecKoe
XUMHYIECKOTO PaBHOBECHS MOT MOJIOKEHUSI XHMHIECKOTO ILYY/. MO3HAHUS: paBHOBE
ﬂeﬁCTBMeM Ppas3InYHbIX PaBHOBECHS OT Pa3JIMYHBIX VYMeHue OCYIICCTBJIATH aHAJIN3 IPOSBJIATH CHE»
(hakTOpOB: KOHIICHTPAIHH (akropos. [IpeackaspiBaTh 00BEKTOB C BBIACTCHUECM BHUMaHHE,
pe€areHToB Wiu MpoayKTOB HarnpaBJICHUCCMEIICHUA CYHIECTBCHHBIX U HECYIIECTBEHHBIX YAUBJICHUE,
peaxuuy, JaBjIeHus, XMMHUYECKOT'O paBHOBECHS TIPH MPU3HAKOB;0CYIIECTBISITh CHHTE3 *KeJnaHue 6oIbIe
TeMmeparypsl. PorscMemenus U3MEHEHHUH YCJIOBUM NPOBEJCHUS | KaK COCTABIICHUE IIEJIOTO U3 YaCTeH. y3HaTh
pPaBHOBECHS B TEXHOJOTHYECKUX 00paTUMOI XUMHUYECKOM P.YV/.
MpoIeccax. peaxuum. YMeHHs OCYIIECTBISTH HTOTOBBIA H
MOIArOBbIM KOHTPOJIb IO
pe3ynsraty;PaznnaaTs criocob n
pe3ynbTaT JeUCTBUS
133 | 19 | Peuenne Pemenue pacueTHbIx 3a1a4 10 CocCTaBIIATh CPABHUTEIIBHBIEC U K.YVI. IIpumenars
3a7a4 1o XUMHYECKUM (GopMyliaM U 00001IaI0IIHE CXEMBI. ‘YMeHue 10roBapuBathCsa 1 MpaBHIIa JIETOBOTO




TeMe YpaBHEHUSIM TI0 TEMeE ITpoBoauUTH pacueTsl Mo HMPUXOIUTH K 00IIEMY PEIIECHHIO B COTPYAHUYECTBA:
«Xummgeck | «XHMHYECKOE PaBHOBECHUE) XUMHYECKUM (HOpMyIaM U COBMECTHOH JIeITEIILHOCTH; CpaBHUBATH Pa3HbIE
oe YPaBHEHUAM peaKLUil. ILYY. TOYKH 3PEHUS;
paBHOBecHe YMeHue IpoBOINUTE CPaBHEHHE U CUUTATHCS C
» KIIaCCH(UKAIIHIO 110 33TaHHBIM MHEHHEM APYTOro
KPUTEPHUSM; YyeIoBeKa
P.YVY.
YMeHHe yIUTHIBaTh BBIICICHHBIE
YUHUTENEM OPUEHTHPHI ICHCTBHS B
HOBOM y4eOHOM MaTepHale B
COTPYAHUYECTBE C yIUTETIEM
134 | 20 | Hounoe HonHoe npousBencHue BOIBL XapakTepu3oBaTh HOHHOE K.YVYA. OneHuBaTh Mcnone3yercst
npousBenen | BomopoaHsrit nokasarens (pH) MIPOU3BEIEHUE BOJIbI, YMeHue camMoCTOATENbHO COOCTBEHHYIO loOopynoBaHue
M€ BOJIBI. pactBopa. Pacuer pH pactBopoB BOJOPOIHBIN MMOKA3aTeNb. OpTaHM30BBIBATh ydeOHOE yueOHyI0 uentpa «Touka
BomoponHbl | CHIBHBIX KHCIOT U IIENOYei IIpoBoauts pacuer pH pacTBOpoB | B3aUMOAEICTBUE B IPYIIIE NIeSITETBHOCTh: CBOH [pocTay.
i CHJIBHBIX JICKTPOJIUTOB. ILYVYI. JIOCTHIKEHHUS,
ToKa3aTelib OKCIepPUMEHTAIBHO ONPEAEIATH OCYIIECTBIISTh aHAIU3 0OBEKTOB C CaMOCTOSITEIIbHOCTE,
KUCJIOTHOCTb CPEJIbl Pa3IHIHBIX BBIZIEJICHHEM CYIIECTBEHHBIX 1 HUHHIMATHBY,
pacTBOpOB, B TOM YHUCIIE U B HECYIIECTBEHHBIX IPU3HAKOB; OTBETCTBEHHOCTb,
ObITy. JleMoHCTpUpOBaTh 3HaHNE | P.YV]I. MIPUYUHBI HEYAAY
MIpaBUJI OKa3aHUs NEPBOI OcCyIIEeCTBIISIT UTOTOBBINA U
MOMOIIY IIPH NONaJaHNH Ha MOMIATOBBIH KOHTPOIb MO
KOy PacTBOPOB C BBICOKHM H pe3ynbTary;
HU3KKMM pH AZIeKBaTHO BOCIIPHUHMMATH OLIEHKY
YUHUTEINs
135 | 21 | Xumuuecko | PaBHOBecwe B pacTBOpax. XapaKkTepu30BaTh XUMHYECKOE K.YV/I. OueHnBaTh
e KoHCTaHTBI TyccoMannm paBHOBECHUE B PaCTBOpax. YMeHne CaMOCTOATENBHO COOCTBEHHYIO
paBHOBECHE | cIaOBIX ANEKTPOIUTOB. CBA3D OnpeensTh MOHATHS «KOHCTaHTa | OPTaHM30BHIBATEL yd4eOHOE yaeOHyIo
B pacTBOpPaX | KOHCTAHTHI U CTEIIEHU JIUCCOLIMALIMNY, «CTECIIEHb B3aMMO/ICHICTBUE B rpyIIe IEeSITeILHOCTh: CBOU
IUcconranyi. 3aKOH Pa3BeeHNsT | TUCCOLMAINNY, KIPOU3BEICHUE I.YVYI. JIOCTHIKEHMS,
OcrBanbaa. PaBHOBeCHE Mex Ty pacTBopuUMOCTH». Mcrions30BaTh OCYIIECTBIISITh aHAU3 0OBEKTOB C CaMOCTOSITEILHOCTb,
HACBIIIEHHBIM PaCTBOPOM U KOHCTaHTBI TUCCOIMAINN JUIS BBIZIEJICHHEM CYIIECTBEHHBIX 1 WHUIMATHBY,
ocankoM. [Iponssenenue pacyera paBHOBECHOTO COCTaBa HECYILECTBEHHBIX IPU3HAKOB; OTBETCTBEHHOCTb,
PacTBOPUMOCTH pactBopos. [IpoBoauTs pacueTsl P.YVYA. NPUYUHBI HEYAa4Y
MO XMMHYECKUM (HOpMyIaM U OcCyLIeCTBIATh UTOTOBBIN 1
YpaBHEHUSIM MOMIArOBEIH KOHTPOIIb MO
pe3ynbTary;
Alle](BaTHO BOCIIPUHUMATD OLICHKY
YUHUTEINs
136 | 22 | Xumuuecko PaBHoBecue B pacTBopax. XapakTepru30BaTh XUMHUECKOE K.YVY/. O1LeHnBaThH
e KoHcTaHThI qucconyanim paBHOBECHE B PaCTBOPaX. YMeHHe caMOCTOATENbHO COOCTBEHHYIO
paBHOBeCHE | cna0bIX MEeKTPOIUTOB. CBsI3b OnpenensTh NOHITHS «KKOHCTaHTa | OPTaHU30BBIBATH yd4eOHOE y4eOHyI0
B PaCTBOPaX | KOHCTAHTHI U CTEIICHU JIFICCOLIMALIUI, «CTEIECHb B3aMMO/JICHCTBHUE B IPyIIIe JIeATeNIbHOCTD: CBOH
nuccounanyy. 3aKoH pa3BeeHUsT | TUCCOLUALNN, KIPOU3BEICHUE ILYVY . JIOCTHIKEHMS,
OcrBanbaa. PaBHOBecHe Mexy pactBopuMoctu». Mcrnonb3oBars OCYLIECTBIIATH aHAJIU3 OOBEKTOB C CaMOCTOSITEIbHOCTD,
HACBIIEHHBIM PaCTBOPOM U KOHCTaHTBI AUCCOLMALIUH JJIs BBIJICJICHUEM CYLICCTBEHHBIX U MHHULIUATUBY,




ocankoMm. [Ipoussenenue
pacTBOPUMOCTHU

pacdeTa paBHOBECHOTO COCTaBa
pactBopoB. IIpoBoUTE pacueTsl
M0 XUMHYECKUM (HOpMyIaM 1
YpaBHEHUSIM

HECYIIECTBEHHBIX PU3HAKOB;
P.YV].

OcCyIeCTBIATh UTOTOBBII U
MOIIArOBBIM KOHTPOJIb IO
pe3ynbTary;

AnleKBaTHO BOCTIPUHMMATH OLIEHKY
YUUTEIs

OTBCTCTBCHHOCTD,
MPpUYXUHBL HEY1aY1

137 | 23 | Xumuueckn | I'anpBaHmuYeckwii aneMeHT (Ha OOBACHATH IPUHIUI AEHCTBUS K.YVI. OneHUBaTh CBOU H Ipesent
€ HCTOYHHKH | HpHMepe dJieMeHTa JlaHudJis). rajbBaHHYECKOTr0 JICMEHTA, CTpouth pedeBble BHICKa3bIBAHMUS B TyKHE TOCTYIIKH, anus
TOKa. XHUMHYECKHE HCTOYHUKHU TOKA: aKKyMyJIsTopa. XapakTepu3oBaTh | YCTHOH M MHICBMEHHOM dopme; MOTHBHPOBAaTh CBOM | «DJEKT
ONEKTpONU3 | raJbBaHUYECKHE DIIEMEHTBI, XAMHYECKHE HCTOYHUKU TOKA. apTyMEHTHPOBATH CBOKO TOUKY JeicTBHS; POITH3»
AKKyMYJIATOPBI U TOIUIMBHBIC OrnpenensTh MOHATUS «aHOI» U 3peHust BBIPAXKATh
aneMeHThl. Dopma 3anucu «karomy. OnpenensaTb NOHATHS LYY . TOTOBHOCTH B
XUMHYECKOTO HCTOYHHKA TOKA. «CTaHIAPTHBIN SIIEKTPOIHBIN OCYIIECTBIIATH aHAIH3 00BEKTOB C r000# cUTyanun
CraHzapTHBI BOJOPOIHBIIH HOTEHIAI U BBIJICJICHHEM CYIIIECTBEHHBIX U MOCTYIIUTH B
anexktpoa. CTaniapTHbIH «QIEKTPOBIDKYIIAS CHIIA HECYILIECTBEHHBIX [IPU3HAKOB; COOTBETCTBHUH C
SJIEKTPOAHBIA IOTEHIHAI peaxuun». XapakTepu3oBaTh P.YVYI. MpaBUIaMu
cucreMmsl. [ToHsiTHE O AIEKTPOJIH3 KaK OKHCIUTEIBHO- YMEHHE BbIOUpaTh Hauboee MOBEICHUS
9IEKTPOABIDKYIIEH CHITe BOCCTaHOBHTEJBHBII Hpo1iecc. 3 (heKTHBHBIE CIIOCOOBI PEIICHHUS
peakuuu. DNeKTPOXUMUYESCKHI OOGBACHSTH MPOIIECCHI, [OCTaBJICHHBIX 3a/1a4.
PSR HAPSDKEHHUH (AKTHBHOCTH) HPOTEKAOIIHE [PH JIEKTPOIIN3E
MetanioB. Hanpasnenne pacIiaBoB ¥ PaCTBOPOB.
OKHCITUTENBHO- PackpbIBaTh MPaKTHIECKOS
BOCCTaHOBUTENIBHBIX PEAKIIHA. 3HAYCHHE HIICKTPOITH3A.
DIEeKTPOJIN3 BOAHBIX PACTBOPOB DOpMyIHPOBATH 3aKOHBI
9IIEKTPOIUTOB. 3aKOHBI JIEKTPOIIN3a
9IIEKTPOIIN3a
138 | 24 | Xumuueckn | ['anbBaHWYECKHiA DIeMEHT (Ha OOBACHATH PHHITUI JACHCTBUS K.YVY]. BoipaxaTh Hpesent | lemoncTpauu
€ HCTOYHMKH | HpHMepe dyieMeHTa JlaHudIIs). raNbBaHMIECKOTO DJIEMEHTa, YMeHne 3a1aBaTh BOIIPOCHT; TIOJIOKHUTENBHOE anust -
TOKa. XHUMHYeCKHe HCTOUYHUKHI TOKa! aKKyMyJIsTopa. XapakTepu3oBaTh | KOHTPOJIUPOBATH ACHCTBUSI OTHOILICHHE K «ONeKT | paorn OPHMOCTE
ONEKTPONM3 | rajbBaHHYECKUE JJIEMEHTHI, XUMHYECKHE UCTOYHUKH TOKA. napTHepa. npoueccy pom3»
aKKyMYJISTOPBI M TOTUIHBHBIE OmnpeessTh MOHATHS «aHOI» U ILYV/. MO3HAHMS: YIJIEBOZIOB B
aneMeHThl. @opMa 3amucu «katomy. OTpenesnsTs MOHATHS YMeHHe OCYIIECTBIATh aHATH3 IPOSIBIISATH BonC H
XAMHYECKOTO HCTOYHHKA TOKA. «CTaHIAPTHBIN SIIEKTPOIHBIH 00BEKTOB C BBIIEICHHEM BHHUMaHHE, STaHoIe.
CTaHgapTHLIA BOXOPOIHBIN MOTEHIHA) 1 CYLIECTBEHHBIX U HECYNIECTBEHHBIX yAUBJICHHE, Hcnons3yercs
aextpoi. CTaHmapTHBIH «OIIEKTPOABIKYILAS CHIIA TPU3HAKOB;0CYIECTBISATh CHHTES JKenaHne GoIrbIe obopyioBane
SJIEKTPOIHBIA TTOTEHIUAI peakuumy». XapakTepH30BaTh KaK COCTaBJIEHHE LIEJIOTO U3 YacTeid. y3HaTh uenrpa «Touka
cucremsl. [lonstue o P.YVA. poctay.

3JIEKTPOABIDKYIIEH cHiie
peaxuuy. JIeKTPOXUMUIECKUI
PSI HanpsOKeHUH (AaKTHBHOCTH)
MeTaiioB. Hanpasnenue
OKHCITHTEIILHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH.
DJeKTpoNn3 BOAHBIX PACTBOPOB
AIIEKTPOJIUTOB. 3aKOHEI

3NEKTPONIU3 KaK OKUCIHTEIBHO-
BOCCTAHOBHTEILHBIH MpoIecC.
OOBSCHSTB MPOLIECCHI,
MPOTEKAIOIINE TIPH HIEKTPOIIH3E
pacIIaBoB U pacTBOPOB.
PackpeiBate npakTuueckoe
3HaYEHHUE IEKTPOIIN3A.
DopMyIHPOBaTh 3aKOHbL
JIIEKTPOIIU3A

‘YMeHus OCyIECTBIISATh UTOTOBBINA U
NOLIIArOBBIA KOHTPOJIb 110
pe3ynbraTy;Pa3nu4ats crocob u
pe3ynbTaT AeHCcTBUA




DJIEKTPOJIN3a

139 | 25 | O6o6maron | Perrenue 3aqa4 v BEITOTHEHHE CocTaBIsITh CPaBHUTEIBHBIE U K.YVI. O1LeHHBAaTh CBOU U
ee YIPaXHEHUH, TTO3BOJISIOIINX 00001IaI0IIHE CXEMBI. VYMeHHne caMOCTOSATEIBHO qy’KHE TTOCTYIIKH;
MOBTOPEHHE | CHCTEMaTH3UpPOBaTh U 0006uMTs | IIpoBOAUTH pacueTsl Mo OpTraHM30BBIBATh ydeOHOE MOTHBUPOBATh CBOH
0 TeMe MOJTyYeHHBIE 3HAHUS 10 TeMe XUMHYECKUM (HOpMyIaM U B3aHMOJICHCTBHUE B TPYIIIe JeicTBus;
«Teoperuye | «TeopeTMUECKUE OCHOBBI XUMHM» | yPABHEHHAM ILYVY . BBIpa)KaTh
CKHue peaxuuit. OcymecTBisTh OCYIIECTBIIATH aHAIN3 0OBEKTOB C TOTOBHOCTB B
OCHOBBI MO3HABATENbHYIO pehIeKCHIO B BBIJICJICHUEM CYILICCTBEHHBIX U 000 cUTyaluu
XAMUID) OTHOLICHUH COOCTBEHHBIX HECYIIECTBEHHBIX IIPU3HAKOB; HOCTYIUTH B

JOCTHKEHHUH B Ipoliecce P.YV]. COOTBETCTBUH C
pelieHus yueOHbIX U OcCyIIeCTBIATh HTOTOBBIN MpaBUIAMH
MO3HABaTCIbHBIX 3aJ1a4 MOLIArOBBIA KOHTPOJIIb 110 NoBCACHUSA

pe3ynbTary;

AZleKBaTHO BOCTIPHHMMATH OLICHKY

YUHUTEINS

140 | 26 | O6o6maromy | Pemenwne 3a7a4 ¥ BEIIOJHEHUE CocTaBIIsITh CpaBHUTEIbHBIE U K.YVY]I. OreHuBaTh
ee YIPaKHEHUH, O3BOJIAIOIINX 00001mIaromue cXeMsl. YMeHue caMoCTOSATEeNIbHO COOCTBEHHYIO
MOBTOPEHHE | CHCTEMaTH3UPOBaTh U 0000mmMTh | IIpoBOIHUTH pacueTsl o OpTaHM30BBIBATh y4eOHOE yueOHYI0
o TeMe MOTyYCHHBIE 3HAHUS IO TeMe XUMHYIECKUM (HOpMynaM 1 B3aMMO/JICHCTBHUE B IPyIIIIE JIeATETbHOCTD: CBOH
«Teopernye | «TeopeTHUECKUE OCHOBLI XUMUK» | YPABHEHHSIM ILYY . JIOCTHXKECHUS,

CKHe peakmuii. OCyIecTBIsATh OCYIIECTBISITh aHATU3 0OBHEKTOB C CaMOCTOSITEILHOCTb,
OCHOBBI MO3HABaTENbHYIO pe(hIeKCHIO B BBIJICJICHHEM CYIIECTBEHHBIX U HMHHULUATUBY,
XUMUMD) OTHOLICHUH COOCTBEHHBIX HECYILIECTBEHHBIX [IPU3HAKOB; OTBETCTBEHHOCTb,
TIOCTIDKEHHH B IIpoIiecce P.YY.. IIPUYMHBI HEy1a4d
pelieHus yaeOHbIX 1 OcCymIeCTBISTH HTOTOBBIN
MO3HABaTENbHBIX 3a4a4 MOMIArOBBIA KOHTPOIb MO
pe3ynbTary;
AZIeKBaTHO BOCTIPUHMMATH OLIEHKY
YUHUTENS

141 | 27 | Kourponsua | KoHTpons 3HaHHIT O TeMe OcyiecTBATh 03HaBaTeNnbHyl0 | K.YV, OueHuBaTh
st pabora Ne | «Teopernyeckue OCHOBBI XUMHN» | Pe(IICKCHIO B OTHOIICHUH CTPOUTH peUeBbIC BEICKA3bIBAHUS B COOCTBEHHYIO
3 1o Teme COOCTBEHHBIX JOCTIDKEHUH B MHCEMEHHOH (opMe; yae6HyT0
«TeopeTI/Iqe pouecce peuICHUus y'-le6HbIX 151 APryMeHTUPOBATH CBOIO TOUYKY JACATCIIBHOCTh. CBOU
Cckue MO3HaBaTEIbHBIX 3a1a4 3peHus JOCTHIKEHHUS,
OCHOBEI ILYVY . CaMOCTOSTEIbHOCTD,
XUMUN» Ymenue npeoOpa3oBbIBaTh | MHUIHATHBY,

nH(GOpPMAIMI0O W3 OIHOTO BHAA B | OTBETCTBEHHOCTH,
JIpyTOH. NPUYKHBI HEY a4y
P.YYI.

KOHTPOJb B (hopMe CIImIeHns

crocoba JeiCTBUS U ero pe3ynbTaTa

C 3aJJaHHBIM STAJOHOM C

HETbI0 0OHAPYXKEHUS OTKIIOHEHHH U

OTJIMYMM OT 3TAJIOHA

142 | 28 | Anamus Pa30op u npopaboTka omubok U | OcyiecTBisTh no3HaBatenbayo | K.YV, OLeHuBaTh
OIIHNOOK U HETOYHOCTEH, CAENaHHBIX NPU pedaexcuio B OTHOIIEHUH CTPOUTH peUeBbIC BEICKA3bIBAHNS B COOCTBEHHYIO




KOppEKIHUs BBIITOJTHEHUH KOHTPOJIBHON COOCTBEHHBIX IOCTIDKCHUI B MUCBMEHHOM (opme; y4eOHYI0
3HaHUH TIO paboThI IO TeMe «MeTaby MpOIIeCCe PEIICHUs yIeOHBIX U apryMEHTHPOBATH CBOKO TOUKY NIESITETEHOCTD: CBOH
TeMe MO3HABATEIBHBIX 33724 3pEHUS. JOCTIDKCHUS,
«Merans» ILYVY. CaMOCTOSITCIIBHOCTD,
Ymenue NIpeoOpa3oBEIBaTh | WHHIHATHBY,
uH(OpMaIMI0O M3 OJHOTO BHAA B | OTBETCTBEHHOCTb,
IPYTOi. TIPUYHHBI Hey1a4
P.YV/.
KOHTPOJIb B JOpME CITHICHUS
criocoba AeHCTBHS U ero pe3yibTaTa
C 3aJIaHHBIM ITAJIOHOM C
LEIbI0 OOHAPYKEHHST OTKIOHEHHH 1
OTJIMYMHN OT HTAJIOHA
Pa3zoen Xumus u sncu3np
XUMHNYECKASA TEXHOJIOTUA 94
143 Hayunbie OCHOBHBIE TIPUHIHITBL CucTeMaTU3MPOBAaTh O0IIIE K.YVI. OLEHNBATh CBOU H
TIPUHIAITBI XHUMUYECKOW TEXHOJIOTHH. MPUHIAIIBl HAYIHON CTpOouTh peueBble BHICKA3bIBAHUS B | WyXKHE MOCTYIIKHU;
opranuzanu | OOIIKe IPeICTaBICHUS O OpraHU3aIMi XUMAIECKOTO YCTHOW M MUCEMEHHOM (hopme; MOTHBHPOBATH CBOH
u MPOMBIIUICHHBIX CII0co0ax MPOHM3BOJICTBA apryMEHTHPOBAThH CBOIO TOUKY JICHCTBUSI; BEIPAKATh
XUMHUYCCKOT | 110JIy4YeHUs] XUMHUYECKHUX BELECTB 3pEHUs TOTOBHOCTb B JTIOOOH
0 IL.YVY]. CHUTYAILNHU MOCTYITHTh
NpOU3BOACT OCYIIECTBIISATH AaHAIN3 OOBEKTOB C | B COOTBETCTBHH C
Ba BBIZICIEHUEM CYI[ECTBEHHBIX 1 MpaBUIIAMH
HECYIIECTBEHHBIX MPU3HAKOB; MOBEICHUSI
P.YVI.
yMeHHue BHIOMpaTh Hanboee
3¢ PEeKTUBHBIE CTIOCOOBI PEIICHHS
MOCTABIICHHBIX 3a/a4.
OcCy1IeCTBIISITH CAMO- U
B3aHMOKOHTPOJIb IIpOIecca
BBINIOJIHEHUA OKCIIEPUMEHTA,
CaMOCTOSITEILHO OOPMIIATH OTUET
144 Ipoussoact | [IpOM3BOACTBO CEPHOI KUCIOTHI XapakTepu30BaTh MPOIECC K.YV/I. [IpuMeHSTH TIpaBKIa IIpesent | JlemoHCTpauM.
BO CepHOM KOHTaKTHBIM CII0CO00M. XUMH3M | TPOU3BOJACTBA CEPHOM KHUCIOTHL. YMeHue 0oroBapuBaThCs U JIEJIOBOTO anus CrIpbe ms
KHUCJIOTBI nporecca. Ceipbe is OnuceIBaTh KaXAYIO CTaIUIO0 HPUXOJIUTH K O0IEMY PELICHUIO B COTPYHUYECTBA! «Ipou3 | mpoussoacTea
MPOM3BOJICTBA CEPHOM KHCIIOTHL npou3sBojcTBa. OOBSICHAT COBMECTHOM JIeSTeIbHOCTH; CpaBHUBATH Pa3HbIE BOJACTBO | CEpHOM KHCIIOTBI.
TexHonornyeckas cxema YCIJIOBUS IPOBEIEHUS ILYVYI. TOYKHU 3PEHUS; CEepHOit Mogens
Tporiecca, MPOLECChl U allapaThl. | XUMHYECKHX PEaKIuii, IeKalXB | YMeHHe NPOBOAUTH CPAaBHEHUE U CUYHTATHCS C MHGHHEM | KHCIOT KHUTISIIETO CII0s

MexaHHu3M KaTaTuTHIECKOTO
neictBus okcuaa BaHaaus (V).

OCHOBE TIOJTy4eHHS CEPHOI
KHCIOTHl. ONMUChIBaThH
XUMUYECKUE PEAKIIUH, JICKAIINC
B OCHOBE I1OJIy4€HUS CEpHOU
KHCJIOTBI, C HCITOJIb30BaHHEM
POIHOTO fA3bIKA U SI3bIKA XUMHUH.
OOBACHATH CIIOCOOHI 3aIUTHI

KITaCCH(HKAIIHIO 110 33TaHHBIM
KPUTEPUSIM;

P.YVYA.

VYMeHne yquThIBaTh BbIICICHHbIC
YUHUTENEM OPUEHTHPHI ACHCTBHS B
HOBOM y4eOHOM MaTepHaie B
COTPYAHHUYECTBE C yUUTETIEM

JAPYroro 4ejaoBeKa

bD»




OKpY>Karolle cpesibl  YenoBeKa
OT TPOMBIIIIEHHBIX 3arPsI3HEHUH.
Habmronate 1 OnuCHIBAaTH
JIEMOHCTPUpPYyEMbIe MaTepHaIIBI

145 IIpoussoact | IIpou3BOACTBO CEpHOI KUCIOTHI XapakTepu3oBaTh NPoLECC K.YVYI. JKOJIOTUYECKAst IIpesent
BO CEpHOM KOHTaKTHBIM CIIOCOOOM. XUMH3M | MPOU3BOJCTBA CEPHOM KUCIOTHL. YMeHue 10roBapuBaThes U KyIbTYpa, OepeskHoe anus
KHCIIOTBI nportecca. Crlpbe 1is OnuceIBaTh KOKIYIO CTAAUIO HNPUXOINTH K 00IIEeMy pelIeHHIO B OTHOIIEHHS K porHoi | «IIpoms

MPOU3BOJICTBA CEPHON KHUCIIOTHI. npou3sBojcTBa. OOBICHATH COBMECTHOH JIeITeNILHOCTH; 3emMIie, IPUPOAHBIM BOJICTBO
TexHonoruueckas cxema YCIJIOBHS IPOBEIEHUS ILYVY . 6orarctBam Poccun n | cepHolt
IpoIiecca, MPOLECCHl U alllapaThl. | XUMHUYECKHX PEaKUuil, JIeKaMXB | YMEHUE IPOBOJUTH CPABHEHHUE U MHpA; TOHUMaHNE KHCIIOT
MexaHU3M KaTaJuTHIeCKOT0 OCHOBE MOJTy4eHHs CepHON KJITacCH(HKAIIMIO 110 33AaHHBIM BJIMSIHAS COMANEHO- | BD»
neictBus okcuaa BaHaaus (V). KHCI0ThL. ONIMCHIBATh KpUTEPUSIM; IKOHOMHYECKHUX

XUMHMYECKUE PEaKLny, JeKallue P.YY/. NIPOLIECCOB Ha

B OCHOBE I10JIy4EeHUS CEPHOU YMeHHUEe yUuThIBaTh BhIIEICHHBIE COCTOSIHUE

KHCJIOTBI, C HCIIOIB30BaHUEM YYUTENEM OPHEHTUPbI JICUCTBUS B MIPUPOJHON U

POIHOTO SI3bIKA U SI3bIKA XUMHHU. HOBOM y4eOHOM MaTepuane B COIMAIBHOM Cpebl,

OOBSACHATH CIIOCOOBI 3aIUTHI COTPYAHUYCCTBE C YUYUTCICM OTBETCTBEHHOCTH 3a

OKpY Karollel cpesibl U YeaoBeKa COCTOSIHUE

OT TMPOMBIIIICHHBIX 3aTrPSI3HEHUH. MIPUPOIHBIX PECYPCOB

146 Ipoussoact | IIpomsBoacTBo amMMuaKa. XapakTepu3oBaTh Mpolecc K.YVY]. Bripaxath [Ipesent

BO aMMHaka | XuMH3M npouecca. OmnpeneneHue | MpOn3BOACTBA aMMHAKa. ‘YMeHue 3a71aBaTh BOIPOCHI, MOJIOKUTETBHOE arust
ONTUMANBbHBIX yCIOBUN OOBICHATH ONITUMAJILHBIC KOHTPOJIUPOBATH ACHCTBUS OTHOIIICHHUE K «[Ipous
npoBesieHns peakiuu. [IpuHimn YCJIOBHSI TIPOBECHUS mapTHepa. IpoLecCy MO3HAHUS: BOJICTBO
LHUPKYJALKU U €70 Pealn3alysd B | XUMHYECKHX PEaKLui, JexKalmx ILYY. MPOSIBIIATE BHUMaHue, | aMMHaK
TEXHOJIOTHYECKOH cxeme B OCHOBE ITOJIy4eHHUS] aMMHUaKa. YMeHue ocylecTBIATh aHaIN3 yIOUBJICHHE, KENAaHuEe | a»

OnwuceBaTh XUMUYECKHE 00BEKTOB C BBIJIETICHHEM OoJplIe y3HATh
peaKIyy, JIeKalie B OCHOBE CYIIECTBEHHBIX W HECYIIECTBEHHBIX
MOTy4YeHHs aMMHaKa, C MPU3HAKOB;0CYIIECTBIISITh CHHTE3
HCIIOJIb30BaHUEM POJIHOTO s3bIKa | KaK COCTaBIICHHUE IIETIOTO U3
U A3bIKa XUMUH. OOBSICHATH qacTen.
CHOCOOBI 3aIUThHI OKPYKAFOIICH P.YVI.
CpeJIbl ¥ 9eJIOBeKa OT YMeHHs OCYIIECTBIISATh HTOTOBBIA
IPOMBIIIICHHBIX 3arpsA3HEeHUN U MOIIArOBbII KOHTPOJIb M0
pe3ynbraty;PazanuaTs ciocob u
pe3ynbTaT AeHcTBHS

147 [Mpouwseoact | Meramnyprus. UYepnas XapakTepu3oBaTh npolecc K.YVA. JKOJIOTUYECKAst IIpesent | JdemoHcTpanuu.

BO 4yryHa Metamutyprus. [Ipon3BoacTBo MPON3BOJICTBA UyT'YHA. YMeHHe 10roBapuBaThCs U KyIbTypa, OepexHoe arust XKenesnas pyna
uyryHa. JIOMeHHBIH mpolecc OnuceIBaTh XUMUYECKHE HNPUXOINTH K 00IIEeMy PEeIIeHHIO B OTHOIIEHHUS K ponHoit | «[Ipomus
(cBIpBe, yCTPOHCTBO TOMEHHOM peaKIyy, JIeXaIIe B OCHOBE COBMECTHOH JIEITEIILHOCTH; 3emiIe, IPUPOTHBIM BOJICTBO
He4yH, XUMHU3M Ipolecca). NOJIy4EeHHUs 4yT'yHa, ¢ ILYVY . 6orarctBam Poccun u | dyryHa»

WCIIOJIb30BAHUEM POIHOTO S3bIKA
U s3b1ka XUMHuH. OOBICHATH
CHOCOOBI 3aIUTHI OKPYKAFOIICH
CpeIbl U YeIOBEKa OT
[IPOMBILIUIEHHBIX 3arpsi3HEHHHA.
HabmroaTes 1 OnmMceEIBaThH

YMeHue NpoBOAUTE CPaBHEHHE U
KITaCCH(HKAIIHIO 110 33TaHHBIM
KPUTEPHSM;

P.YVYA.

VYMeHne yquThIBaTh BbIACICHHbIC
YUYHTENIeM OPUCHTHPEI IeHCTBHS B

MHpa; TTOHUMaHHe
BIIMSHUS COLUATIBHO-
9KOHOMUYECKUX
MPOLIECCOB Ha
COCTOSIHUE
IIPUPOJHON U




JEMOHCTPUPYEMbIE MaTepPHUaIIbI

HOBOM y4eOHOM MaTepHae B
COTPYAHUYECTBE C yIUTEIEM

COLIMATIbHOM Cpebl,
OTBETCTBEHHOCTH 32

COCTOSIHUE
TIPUPOJIHBIX PECYPCOB
148 IIpoussoncr | IIpousBoAcTBo cTamu B XapakTepu3oBaTh NPoLECC K.YVYI. 9KOJIOTHYECKast IIpezent | JemoHcTpanuu.
BO CTajIx KHCIIOPOJTHOM KOHBEPTEPE U B npou3BoJcTBa cTand. ONKChIBaTh | YMEHHE JOrOBapMBaThCA U KYIbTypa, OepeskHoe anus O6pasibt
anexrponedax. [IpousBoacreo XUMHYECKHE PEaKIuH, JIeKaInnue HPHUXOJUTH K O0LIEMY PELICHHIO B OTHOIIEHHUS K porHoi | «[Ipom3 | cIiaBoB xelnesa
CTaJld B MAPTEHOBCKOM Tedn. B OCHOBE ITOJIy4€HUsI CTaNH, C COBMECTHOM JI€ATEIIbHOCTH; 3emiie, IPUPOTHBIM BOJICTBO
IIpsimoii MeTox nonyueHus UCIIOJIb30BaHuEeM poaHoro s3pika | ILYVY]. 6orarctBam Poccum u | cramm»
JKeJe3a U3 pyabl U A3bIKa XUMUH. OOBSICHITH ‘YMeHue MpoBOIUTE CPAaBHEHHE MHpa; TOHUMaHHe
CIIOCOOBI 3aIIUTHI OKpYKaromen KJITacCH(HKAIIMIO 110 33AaHHBIM BJIMSTHAS COLTATBHO-
CpeJibl ¥ 4eJIOBeKa OT KPHUTEPHSIM; KOHOMHYECKHX
IIPOMBIIUICHHBIX 3arPsA3HCHUM. P.YY/. NIPOLIECCOB Ha
Hab6nrogaTs 1 onuceIBaTh ‘YMeHue yuuThIBaTh BbIJICJICHHbIE COCTOSIHHE
JEMOHCTPUpPYEMbIE MaTePHUAIIBI YYUTENEM OPHEHTUPbI JICUCTBUS B MIPUPOJHON U
HOBOM y4eOHOM MaTepHaie B coLualbHOI cpenpl,
COTPYAHHYECTBE C yIUTEIEM OTBETCTBEHHOCTH 32
COCTOSIHUE
MIPUPOIHBIX PECYPCOB
149 [Ipomprine IIpomplieHHas: opranudeckas CpaBHUBATh OCHOBHOH U TOHKHIA K.YVY]. 3KOJIOTUYECKas [Ipesent
HHBIN xumus. OCHOBHOU M TOHKHUIT OpPraHUYECKHUI CUHTE3. ‘YMeHue 1oropapuBaThes U KyIbTYpa, OepeskHOe anus
OpranuMyeck | opraHmdeckuit cuare3. Hanbonee | OmmchiBaTh CHHTE3BI HA OCHOBE HPHUXOJUTD K OOLIEMY PELICHHIO B oTHommeHus Kk pogHoit | «IIpous
uil cuHTE3 KPYITHOTOHHA)KHbIE CHHTe3-Ta3a. XapakTepu3oBaTh COBMECTHOM /1€ TeIbHOCTH; 3emiie, IPUPOTHBIM BOJICTBO
MPOM3BOCTBA OPTaHUIECKIX MIPOIIECC MMPOU3BOCTBA ILYVY . 6orarctBam Poccun | MeTtaHO
coeauHenuit. [IpousBoacTso MeTaHoja.OnuceIBaTh YMeHHe NpoBOJUThH CPAaBHEHHE U MHpa; TOHUMaHHe a.»
MertaHona. [Ipo6remMa 0TXOH0B M | XMMHYECKHE PEaKIUH, JIekKAIIne KITacCU(HUKAIMIO 110 33TaHHBIM BJIMSHUS COLIUAJIBHO-
MOGOYHBIX MPOIYKTOB. CHHTE3BI B OCHOBE ITOJy4Y€HHUs] METAHOIA, C | KPUTEPUSIM; IKOHOMHYECKHX
Ha OCHOBE CHUHTE3-Ta3a HCIIOJIb30BAHUEM POAHOIO si3blka | P.YY]I. IIPOLIECCOB Ha
U s13bIKa XUMUH. OOBSICHITH YMeHHe yYUTHIBATh BBIIECICHHbIC COCTOSIHUE
CIOCOOBI 3aMIUTHI OKpYKaromei y4UTEIEeM OPHEHTHPBI I€CTBUS B MIPUPOTHON U
CpeZbl U YeJIOBEKa OT HOBOM y4eOHOM MaTepHaie B coLualbHOI cpenpl,
MPOMBIIIUICHHBIX 3arPs3HEHUH COTPYAHHUYECTBE C yIUTETIEM OTBETCTBEHHOCTH 32
COCTOSIHUE
IIPUPOJHBIX PECYPCOB
150 Ipomeinte | IMonyuenneykcycHoit kucnotsin | CpaBHHBaTh OCHOBHOW M TOHKMH | K.YVY]I. 9KOJIOTHYECKas [pesent
HHBIH (opmMaibIeTHIa 13 METaHOIA. OpTaHMYECKHH CHHTE3. CrpounTh peueBble BRICKAa3bIBAHUS B | KYJIBTypa, OepexxHoe anus
oprannueck | Ilomyuenne amerara nemmono3sl. | ONMHCHIBATH CHHTE3BI HA OCHOBE YCTHO# ¥ MUCbMEHHOHU (opme; oTHoOIIeHHUs K porHoi | «[Ipom
vi CHHTE3 ChIpbe 1711 OpraHn4ecKon cuHTe3-Ta3a. OmuckBaTh apryMEHTHPOBATh CBOIO TOUKY 3emiie, IPUPOTHBIM BIIUICHH
npomsiuteHHOCTH. [Ipobnema XUMHYECKHE PEaKIUH, JIeHKAIIne 3peHus GorarctBam Poccum u | BIit
OTXO0JIOB M TIOOOYHBIX IMTPOJYKTOB. | B OCHOBE HOJIyYEHHs YKCYCHOU ILYY]. MHpa; TOHUMaHHE OpraHu4
CuHTE3bI Ha OCHOBE CHHTE3-Ta3a KHCIIOTHI, C UCTIOJIb30BaHUEM OCYIIECTBIIATh aHAIN3 OOBEKTOB C | BJIMSHUS COLMAIBHO- | €CKHi
POHOTO s3bIKa U SI3bIKA XUMHUHU. BBIZIEJICHUEM CYIIECTBEHHBIX 1 IKOHOMHUYECKHX CHHTE3.
OOBACHATH CIIOCOOBI 3aITUTHI HECYIIECTBEHHBIX IIPH3HAKOB,; MIPOLIECCOB Ha »
OKpYyKarollel cpenbl 1 yenoseka | P.YVY/I. COCTOSIHUE

OT NPOMBIIIJICHHBIX 3aI‘p$[3HeHI/H71

yMeHHe BEIONpaTh Hanbosee
3¢ PEKTUBHBIC CIIOCOOBI PEIICHHS

IIPUPOJHON U
COLIMAIILHOM Cpebl,




IIOCTABJICHHBIX 3aaa4.

OTBCTCTBCHHOCTD 3a

COCTOSIHUE
TIPUPOTHEIX PECYPCOB
151 Xumuuecko | XUMHYECKOE 3arps3HEeHHe XapakTepru30BaTh OCHOBHBIE K.Yy . 9KOJIOTHYECKast
[ OKpY KaroIlel cpesibl U €ro (haKTOPBI XMMHYECKOTO YMenne 10roBapuBaThCs U KyIbTypa, GepexHoe
3arpsA3HEHME | [TOCIIENCTBUS. DKOJIOTHUS U 3arpsI3HEHUS OKpYKaroIen MIPUXOJUTH K 00IIEMY PELICHHIO B OTHOILECHUSI K POJHON
OKpYKalole | mpobiemMa OXpaHbl OKpYKaromen cpeasl. OnpenensaTs HCTOUHUKH COBMECTHOH JIEeSTEIbHOCTHY; 3eMIIe, IPUPOTHBIM
i cpetel. cpensl. «3ereHas» XUMHUS XMMHYECKOTO 3arpsi3HEHUS ILYVYA. 6orarctBam Poccuu u
OKpY’Karomiel cpensl 1 YMeHue MpoBOIUTh CPaBHEHHE U MHpa; TOHUMaHHe
apryMeHTHPOBAHHO IIpeJyIaraTh KIIaCCH(UKAIHIO 110 3aJaHHBIM BIIMSTHHS COLUAIBHO-
CMOCOOBI X OXPAHBIL. KPHTEPHSM; SKOHOMHYECKHX
Onpenensarts nousitue «3enexas» | P.YY]. TIPOLIECCOB HA
XUMust. XapakTepu3oBarh obumue | YMEHHE YIUTBIBATh BBIICICHHBIE COCTOSIHHE
HPUHIHIIBL «3eJICHON» XUMHUH YYHTENIEM OPUEHTUPBI ICHCTBUS B MIPUPOTHOH U
HOBOM y4eOHOM MaTepHaie B COIMAIIBHOM CPEIbI,
COTPYAHHYECTBE C yIUTEIEM OTBETCTBEHHOCTH 32
COCTOSIHHE
TIPUPOTHEIX PECYPCOB
XUMMUA B ITIOBCEJHEBHOU ’KU3HU 74
152 Xumus Xumus mund. XKupbl, 6enmk, XapakTepru3oBaTh OCHOBHBIE K.YV . OueHuBathb [Ipesent
TTUIIH YTJICBOABI, BUTAMHHHI, KOMIOHEHTBHI ITUIIH — OEJIKH, CTpouTh peueBble BHICKA3bIBAHUA B | COOCTBEHHYIO arust
(depmenTsl. PannonanbsHoe JKHPBI, YTIIEBOABI, BUTAMHUHBL. YCTHOH ¥ IMChbMEHHOH (opme; y4eOHYI0 «Xumust
nurtanue. [Iumessie 106aBKy. OnuceIBaTh XUMUYECKHE apryMEeHTHPOBATh CBOIO TOUKY JeTENIBHOCTD: CBOM TTHIIN.»
ITnmeBsre qo6aBKH, UX peaKIyy, JIeXaIIe B OCHOBE 3peHus JOCTIIKEHUS,
KiIaccU(UKaIus. 3ampenieHHble U | MOayYeHus u3ydaeMbix Bemects. | ILYVY/I. CaMOCTOSITENIBHOCTb,
pa3pelIeHHbIe TUIIEBbIe Knaccudummposats u OCYIIECTBIISITh AaHAIN3 OOBEKTOB C | WHUIMATHUBY, JemMoHcTpanum.
no6aBku. OCHOBBI MUIIEBOM XapaKTepHU30BaTh IHIIEBbHIC BBIJICTICHHEM CYIECTBEHHBIX H OTBETCTBEHHOCTb, IMnmieBsie
XHMHN. no6asku. [IpomaranaupoBars HECYILECTBEHHBIX IIPU3HAKOB; TIPUYHMHBI Hey1aq KpacuTenn
3I0POBBIN 00pa3 KU3HH. P.YVY.
Hcrons30BaTh MOTydIeHHEIE yYMeHHe BBIONpaTh Hanbosee
3HAHMS NIPU IPUMEHEHUH 3¢ dexTHBHBIE CIOCOOBI PEIIeHUs
Pa3IHYHBIX BEIIECTB B OBITY. TIOCTABJICHHBIX 3a/1ad.
HaOmronates ¥ OnUCHIBaTH
JIEMOHCTPUpPYyEMbIe MaTepHaIIBI
153 JlexkapctBen | Xumus B Mmeguuune. Ilonarue o XapakTepu3oBaTb pOjb XMMHHU B K.YVYI. [TpumensaTs npasuia [Tpesent
HbIC (apManeBTHYECKONH XUMHH 1 COBPEMEHHOI MEUIIVHE. ‘YMeHue 1oroBapuBaThCs U JIETIOBOTO arus
cpescTBa (apmakonorun. Pazpaborka XapaxkTepu3oBaTh 3a/[auH, HPUXOAUTD K 00IIEMY PELICHHUIO B COTPYIHHYECTBA! «Xumus
nexapcTB. JlekapcTBeHHbBIE CTOsIIINE TIepe] COBMECTHOH /1S TETIbHOCTH; CpaBHHUBATh Pa3HBIE 7
CpeACTBa, UX KIaCCH(DUKAIHS. (hapMarieBTHUECKON XUMHEH U ILYY/. TOYKH 3PEHUS; MEIULN
[IpoTHBOMHUKPOOHBIE CpeCTBA (apmakonoruei. YMeHwne poBOIUTH CPaBHEHHE H CUMTATHCS] C MHEHHEM | Ha.»
(cynbanmnmamuansre npenapatsl | KmaccupunuposaTs KJTaCCU(UKAIIMIO 110 33/IaHHBIM JPYTOTo YeJIoBeKa

1 aHTHOUOTHKH). AHATBTECTHKH
(actiupuH, aHAIBIHH,
napaweramoJ1, HapKOTUIECKHe
QHAJIBTEeTUKH).

JIEKapCTBEHHBIE CPECTBA.
OcBauBath HOPMBI
9KOJIOTHYECKOT0 U O€30IacHOT0
o0palleHus C JICKapCTBEHHBIMU
npemnaparamu. Mcronp30BaTh

KPHUTEPHSIM;
P.YY].

YMeHHe yIuTHIBaTh BBLICICHHBIC
YUHTENIEM OPUEHTHPBI ISHCTBHSA B
HOBOM y4eOHOM MaTepuase B




MOTy4YeHHbIE 3HAHUS TIPH
MPUMEHEHHH JIEKApCTB.
IIponaranaupoBaTh 310pOBBIi
00pa3 KHU3HU

COTPYAHHUYECTBE C yUUTETIEM

154 JlexapcTBeH | AHTUrHCTaMHHHBIC IIpEHapaThl. XapakTepu3oBaTh poib XUMUU B K.YVYI. [IpumensaTs npasuna IIpesent
HBIE Bsoxymue cpencrsa. [opMOHBI M | COBPEMEHHOM MEAMILIUHE. YMeHHue 10roBapuBaThCs U JIeJIOBOTO anus
cpezcTsa TOpMOHAJIbHBIE IIpEeNapaThl. XapakTepu3oBaTh 3a/1a4u, HPHUXOJUTH K O0LIEMY PELICHHIO B COTPYIHHYECTBA! «Xumus
IIpoGnemsl, cBsI3aHHBIE C CTOsIIKE TIEpe] COBMECTHOM JI€ATEIIbHOCTH; CpaBHUBATh Pa3HbIE u
IIPUMEHEHHEM JIEKapCTBEHHBIX (hapmareBTHIECKON XUMHEH 1 ILYVY . TOYKH 3PEHUS; MeIHLHA
npenapaToB. BpenHblenpuBbuky | (apMakonoruei. ‘YMeHue MpoBOIUTE CPAaBHEHHE CUUTATHCS C MHEHHEM | Ha.»
U (hakTOpHI, pazpymaromue Knaccupunmposats KJITacCH(HKAIIMIO 110 33AaHHBIM JIpyroro 4enoBeKa
3/10pOBbE (M30BITOYHOE JIEKapCTBEHHBIE CPEACTBA. KPHUTEPHUIM;
notpebieHne KUPHOH MUTIH, OcBanBaTh HOPMBI P.YY/.
KypeHHe, yIoTpeOieHne 9KOJIOTUYECKOT0 1 6€3011aCHOTO YMeHHE yUUTHIBATh BBIICICHHBIC
QIIKOTOJIs, HAPKOMAHHS) oOpareHus ¢ IeKapCTBEHHBIMH YIHUTEIEM OPUEHTHUPHI IEHCTBHS B
npenaparamu. Mcnons3oBaTh HOBOM y4eOHOM MaTepHaie B
HOJIy4€HHbIE 3HaHUA IPU COTPYIHHYECTBE C yYUTENEM
IIPUMEHEHHH JIEKapCTB.
IIponaraniupoBaTh 310pOBBIN
00pa3 KU3HU
155 Kocmernuee | Kocmermueckue u mapgpromepHbie | XapaKkTepu30BaTh K.YY]. IIpumenaTs npaBuna IIpesent
KHe U cpencTBa KocMeTHyeckue ¥ napdromepusie | CTPOUTH pedeBble BEICKA3bIBAHUS B | JIEIOBOTO arys
napgroMepH cpeacrsa. [Iponaranauposats YCTHOH M MICHbMEHHOH (opme; COTpYIHHYECTBA! «Kocme
bIC CPCACTBA 3J0pOBEIif 00pa3 KU3HN apryMEHTHPOBAThH CBOIO TOUKY CpaBHHUBATh pa3HbIE THYCCKHU
3peHus TOYKHU 3PEHMUS; eun
ILYVY. CUHTATBCS C MHEHUEM | Tapdro
OCYIIECTBIISTh aHAIN3 OOBEKTOB C | JAPYroro YesioBeKa MepHbIE
BBIJICJICHUEM CYILIECTBEHHBIX U CpencTB
HECYILECTBEHHBIX IIPU3HAKOB; a»
P.YVYA.
yMeHHe BEIOHpaTh Hanbosee
3¢ PEeKTUBHBIE CITOCOOBI pEIICHHS
IIOCTaBJIEHHBIX 3a/1a4.
156 BriToBas BbritoBag xumus. I[Tonsarue o [IporHo3upoBartk NOCIAECTBUL K.YVY/. OreHuBaTh [Ipesent | demoncrpauuu.
XUMUSA ITOBEPXHOCTHO-aKTUBHBIX HapyLIeHU MpaBu1 6e30MacHON CTpouTh peueBble BHICKa3bIBaHUA B | COOCTBEHHYIO anus OrbemiBanne
BelecTBax. Moolue u paboTHI C €AKUMH, TOPIOYHMH H YCTHOM U TUCbMEHHOU (opme; y4eOHYIO «BbiToB | TKAHEH. .
YHCTAIINAE CPE/ICTBA. TOKCHYHBIMH BEII[ECTBAMH, apryMeHTHpOBATh CBOIO TOUKY JIeATeNTbHOCTD: CBOH ast ‘Haﬁ()p;;‘)p b
Ot6emnuBaronye CpeCcTBa. cpencTBamMu OBITOBOIT XUMHUH. 3peHHus JIOCTIDKEHHUS, XUMUS» gg:;m;m c
IIpaBuia 6e3omacHoit paboTHI C Hcnonb3oBaTh mosryueHHbIE ILYY]. CaMOCTOSTEIbHOCTD, MOKOIIME
€IKUMH, TOPIOYNMU U 3HaHMA pU IPHUMEHEHUH OCYIIECTBIIATh aHAJIN3 O0BEKTOB C | WHHUIMATHBY, cpencTBaMu
TOKCUYHBIMU BELIECTBAMH, Pa3IHYHBIX BEIIECTB B OBITY. BBI/ICIEHUEM CYLIECTBEHHBIX U OTBETCTBEHHOCTb,

CpeicTBaMH OBITOBOM XUMHUHU

HaOmronartes ¥ OUCHIBATH
JIEMOHCTPUPYEMBIE U
CaMOCTOSITEIIBHO MTPOBOIUMBIE
OIIBITHI C IOMOIIIBIO POIHOTO
SA3BIKA U A3bIKA XUMHH.

HECYIIECTBEHHBIX ITPU3HAKOB;
P.YY]I.

yMeHHe BEIOHpaTh Hanboee

3¢ eKTUBHBIE CTIOCOOBI PEIIEHUS
MOCTaBJICHHBIX 3a/ad.

NIPpUYHUHBI HEY a4




[IponaranaupoBats 340pOBbIH
00pa3 xu3Hu.CoOmo1aTh
MpaBHIIa U TIPHEMbI Oe30IacHON
paboThI ¢ XUMUYECKUMHU
BEIECTBAMH U JJAOOPaTOPHBIM

o0opynoBaHuEM
157 IMurmentsl 1 | Kpacku u nurmentst. [Ipunnunel | CpaBHuBaTh NUIrMEHTHI U Kpacku. | K.YV, OneHuBaTh CBOU U IIpesent
KPAcKH OKpaIlIMBaHUs TKaHEH. XapakTepu3oBaTh MPHHIIUIIBI CTpounTh peyeBble BHICKA3BIBAHUSA B | UyXKHE MTOCTYIIKH; arust
OKpaIINBaHUS TKaHEH. YCTHOH ¥ MHICBMEHHOH (opMme; MOTHBUPOBATh CBOH «Kpack
Hcnons3oBaTh NoTy4eHHbIE apryMEHTHPOBATh CBOIO TOUKY JIeCTBYSL; BEIpAKaTh n»
3HaAHUSI IPU IPUMEHEHHN 3peHUs TOTOBHOCTb B JIFO0O#
Pa3IHYHBIX BEUIECTB B OBITY. ILYY . CUTYalluH ITOCTYIIUTh JemoHcTpanuu.
Ha6mronaTs u onuceBaTh OCYIIECTBIISATH aHAIN3 OOBEKTOB C | B COOTBETCTBHH C Kpamenne
JEMOHCTPUPYEMBIE OIBITHI C BBIJICJICHHEM CYIIECTBEHHBIX U IIPaBUIIAMH TKaHEeH
MIOMOIIBIO POJHOTO SA3bIKA U HECYIIECTBEHHBIX IIPU3HAKOB; MIOBEICHUS
SI3bIKA XUMHH P.YVI.
yMeHHue BBIOMpaTh Hanboee
3¢ PEeKTUBHBIE CIOCOOBI pEIICHHS
MOCTaBJICHHBIX 3a/ad.
158 IIpaktuueck | Pemienue skcrepuMeHTaIbHOMN IIpoBoauTh XUMHYECKUI K.YVYA. OrneHnBaTh CBOH H
as pabota Ne | 3a1auyM MO KpALIEHHIO TKaHEH 9KCIIEPUMEHT 110 KpPaIlIeHHIO CTpouTh peueBble BHICKA3bIBAHUSA B | WyXKHE MOCTYIIKH;
10. TKaHeil. Habmronath n onuceiBaTh | yCTHOM M MUCBMEHHO#H (hopme; MOTHUBHUPOBATH CBOU
«Kpamrenue CaMOCTOSITEIFHO MPOBOIIMBIE apryMEHTHPOBATh CBOIO TOUKY TIEUCTBUS; BBIPAXKATh
TKaHeH» OTIBITHI C TIOMOIIBIO POJHOTO 3peHus TOTOBHOCTB B JIFO0O#
SI3bIKA U SI3bIKA XUMHH. ILYY. CUTYallUH ITOCTYIIUTh
ColutroiaTh npaBuiia U MPUEMBI OCYIIECTBIISITh aHAIN3 OOBEKTOB C | B COOTBETCTBHH C
6e3omacHo paboTHI ¢ BBIZIEJICHHEM CYIIECTBEHHBIX 1 MIPaBHIIAMH
XMMHUYECKHMH BELIeCTBAMU U HECYIIECTBEHHBIX PU3HAKOB; TOBEJICHUS]
J1a00paTOPHBIM 000PYIOBAHHEM P.YV/.
yMeHHe BEIOHpaTh Hanboee
3¢ PEeKTUBHBIE CIIOCOOBI pEIICHHS
MIOCTABJICHHBIX 3a7a4.
OcCymIecTBIATh CaMo- U
B3aMOKOHTPOJIb ITpoliecca
BBITIOJTHEHUSI SKCIIEPHMEHTA,
CaMOCTOSITENIBHO 0pOPMIIATH OTUET
XUMUSA HA CJIIYKBE OBIIECTBA 4 4
159 Xumus B Xumus B CTpoUTENbCTBE. 'urc. XapakTepr30oBaTh BaKHEHIIINE K.YVY]. Beipaxats [pesent | JlaGopaTopubrii
crpoutenset | M3Bects. Llement, 6eton. Kien. XUMMYECKHE BEIICCTBA B CTpouTh peueBble BHICKA3bIBAHUS B | IOJIOKHUTEIBHOE anus oneIT 28.
BE [TonGop onTHMaIbHBIX CTPOUTENLCTBE (THIIC, U3BECTD, YCTHOH M MICHbMEHHOH (opme; OTHOIIIEHHUE K «Xuvus | Koen
CTPOUTENILHBIX MaTEPHAIOB B [IEMEHT, OETOH U 1p.). apryMEHTHPOBATh CBOIO TOUKY IpoIecCy MO3HAHMUS: B
MPaKTUYECKOH AesITeIbHOCTH Hcnonb30BaTh MONTydeHHbIE 3peHUst MPOSABIATh BHUMAaHUE, | CTPOHUTE
4yeJI0BeKa. 3HAHMA [IPU IPUMEHEHUH ILYVY. YIMBIIEHHE, KEJIaHUE JILCTBE»

Pa3IUYHBIX BELIECTB B OBITY.
HabnronaTh ¥ OnuchIBaTh
CaMOCTOSITEIIBHO MIPOBOIUMBIE

OCYILIECTBJIATH aHAJIU3 00BEKTOB C
BBIZICJICHUEM CYLICCTBECHHBIX U
HECYIICCTBCHHBIX ITPU3HAKOB;

GosblIe y3HATh




OIIBITHI C IOMOILBIO POTHOTO
SI3bIKA U SI3BIKA XHMHHU.
Co0uttoiaTh paBuiIa ¥ MPUEMBI
Oe3omacHoi paboTHI ¢
XUMHYECKIMH BEIIECTBAMHU 1
abopaTopHBIM 000pYAOBaHUEM

P.YYI.

yYMeHHe BEIONpaTh Hanboiee

3¢ eKTHBHBIE CTIOCOOBI PEIICHUS
MOCTaBJICHHBIX 3a/(ad.

160 Xumusi B MuHepasnbHbIe 1 OpraHUYECKUe Knaccupunuposatsb K.YVY]. OueHuBarthb Hpesent | JlaGopaTopHbI
CEJILCKOM ynobpenus. CpencTa 3aIlUThl MHUHEpaJIbHbIEC YI0OPEHNUS 110 YMeHue caMoCTOSITENBHO COOCTBEHHYIO arust ii ombIT 20.
XO03s1HcTBE pacrenuit. [lecTuruasr: pa3HBIM OCHOBaHUSM. PaznuuaTe | opraHu30BBIBaTH y4eOHOE yueOHyI0 «XUMHIS | 3HakoMCTEO C

WHCEKTUIHUABI, TepOUIUIBI 1 OCHOBHbIE MUHEpAIIbHEIC B3aMMOJICHCTBHUE B IPyIIIIe JIeITeNTbHOCTD: CBOH B MHHEPaIbHBIMH
(byHruuuasl. PenenneHTst. (a30THBIE, KaIHIHEIE, IL.YVY]. JIOCTIDKEHHUS, CEeNbCKO | ynoOpeHHsMH 1
dhochopHbIe) ynoopeHus, OCYILIECTBITh aHAJIN3 OOBEKTOB C | CAMOCTOSTENILHOCTD, M H3YUCHHE UX
PACKpBIBATH UX POJIb B BbIICJICHHEM CYIIECTBEHHBIX U MHHIMATHBY, xo3siicT | CBOMCTB
ITOBBIIIIEHHH HECYIIECTBEHHBIX MIPU3HAKOB, OTBETCTBEHHOCTb, BE»
TPOU3BOUTENLHOCTH CENbCkoro | P.YY/I. NIPUYMHBI Heyaq
X03HCTBa OCyIIECTBIATD UTOTOBBII U
MOIIATrOBBIN KOHTPOJIb MO
pe3ynbTary;
AZIeKBaTHO BOCTIPHHMMATH OLIEHKY
YUHUTEINs

161 Xumus B MuHepasnbHbIe 1 OpraHHYECKUe Knaccuduimponars K.YVY]. OueHuBaTth Ipesent [Mcnoms3yercs
CEJILCKOM ynobpenus. CpencTsa 3alIUThl MUHEpaJIbHBIEC YI0OPEHNUS 110 YMeHHe caMOCTOATENbHO COOCTBEHHYIO arust o0opyaOBaHUE
X03s1icTBE pactenui. [TecTuimmapr: pa3HBIM OCHOBaHUSM. PaznuyaTh | OpraHu3oBBIBATH y4eOHOE y4eOHyI0 «Xumus [uenrpa «Touka

WHCEKTUINABI, TepOULINIBI 1 OCHOBHBIE MUHEPAJIbHBIE B3aMMO/IEUCTBUE B IPyIIIEe JIEeSITENIBHOCTD: CBOU B [pOCTay.
¢hyHTHIUABL PerenieHTsl. (a30THBIE, KaJIHIHBIC, ILYVYI. JOCTHXKEHUS, CeIIbCKO
dbochopHbie) yaoopeHus, OCYIIECTBISITh aHAIIN3 OOBEKTOB C | CAMOCTOSATENLHOCTD, M
PacKphIBaTh MX POJIb B BBIZIEJICHHEM CYIIECTBEHHBIX 1 WHAIUATHBY, XO03sHCT
MOBBIICHUT HECYIIECTBEHHBIX PU3HAKOB, OTBETCTBEHHOCTb, BE»
MIPOU3BOJUTEIBHOCTH CEIbCKOTO P.YY.. NIPUYMHBI HEYAAY
X034HCTBa OcCymIeCTBISATH HTOTOBBIH
MOIIArOBBIA KOHTPOIb MO
pe3ynbTary;
Alle](BaTHO BOCIIPUHUMATD OLICHKY
YUHTENS

162 Heopraunue | Crekio, ero Buasl. CHikaTHast XapakTepu30BaTh Pa3InUHbIE K.YV/I. OLEeHUBaTh
CKHE IpOMBIIIIEHHOCTh. Kepamuka. BUJIbI CTEKJIA. XapaKTepu30BaTh YMeHue caMOCTOSITENIBHO COOCTBEHHYO
MaTepHasl TpaauIoHHBIC U COBPEMCHHBIE TPaANIMOHHEBIE H COBPEMEHHEIE OpraHM30BBIBaTh y4eOHOE yae6HyI0

KepaMHUYECKHUE MaTepHabL. KepaMHUUYECKHUE MaTepHabL. B3aMMOJEICTBHE B IpyIIne JIeITeNIbHOCTD: CBOH
CBepXnpoBosIIas KepaMuKa. XapaxTepn3oBaTh KEPMETHI I I.yya. JIOCTYDKEHUS,
[ToHsTHE O KEpMeTax MaTepHaJIbl C BBICOKOMN OCYIIECTBIISIT aHAIN3 OOBEKTOB C | CAMOCTOATENLHOCTD,
MaTepHanax ¢ BEICOKOH TBEP/OCTHIO. BBIZIEJICHHEM CYIIECTBEHHBIX 1 WHAIUATHBY,
TBEPOCTHIO OTBETCTBEHHOCTb,

HECYIIECTBEHHBIX IPU3HAKOB;
P.YVYA.

OcCyIeCTBIAT UTOTOBBL U
MOIArOBbIM KOHTPOJIb IO
pe3ynbTary;

MPpUYXUHBL HEY1a1




AZIeKBaTHO BOCIIPUHUMATH OLIEHKY
YIUTEIS

XUMMUSA B COBPEMEHHOU HAYKE

8y

163 Oco6ennoct | OcoOCHHOCTH COBPEMEHHOM DopMynMpoBaTh OCHOBHBIE K.YVY]. Oco3HaBaTthb
u Hayku. [Ipodeccust xummka 0COOEHHOCTH COBPEMEHHOMN CTPOUTH peyeBhIC BEICKA3BIBAHUS B | 3HAYMMOCTD HAyKH,
COBPEMEHHO XUMHN MICBMEHHOH (opMe; TOTOBHOCTH K Hay4IHO-
1 HayKu apryMeHTHPOBAaTh CBOIO TOUKY TEXHUYECKOMY
3peHUst TBOPYECTBY,
ILYY. 3aMHTEPECOBAHHOCTD
Ymenue peoOpa3OBEIBATh | B HAyYHBIX 3HAHHUSIX
nHOpMaIMI0 W3 OJHOTO BHAAa B | 00 ycTpoHCTBE MHpa
TIPYTOH. 1 obmiecTBa
P.YVI.
KOHTPOJIb B OpPME CITMICHUS
crioco0a IeHCTBHS U eTo
pe3yabTaTa ¢ 3alaHHBIM ATAIOHOM
C IIeNbI0 OOHAPYKEHUS
OTKJIOHEHUH U OTJIMYUH OT
JTaNoHa
164 Merogonoru | MeTonosorus HayqYHoro XapakTepr3oBaTh Hay4YHOE K.YVY]. Oco3HaBathb
sI HAyYHOTO nucciaenoBaHusa. MeTopl MIO3HAHKE, BBIICIATH CYyOBEKT 1 Pa3BepHYTO, JIOTHYHO U TOYHO 3HAYUMOCTH HaYKH,
HCCIIENI0OBaH | HAYYHOTO MO3HAHUS B XUMHH. 00BEKT HAYYHOTO TIO3HAHMSI. W3JaraTh CBOIO TOYKY 3PEHHMS C TOTOBHOCTb K Hay4HO-
ust CyOBeKT 1 00bEKT Hay4HOTO XapaxkTepu3oBaTh 3TaIbl HCTIOB30BAHIEM a/IeKBaTHBIX TEXHUYECKOMY
no3HaHus. [TocranoBka HAYYHOTO MCCIICIOBAHHS. (YCTHBIX M IMCBMEHHBIX) TBOPYECTRY,
npo6nemsl. Coop nHpOpMaIyK 1 | XapakTepru30BaTh XUMHUUECKUI SI3BIKOBBIX CPE/CTB 3aHHTEPECOBAaHHOCTh
HakorieHue GakToB. [MmoTe3a n | 3KCHEPUMEHT KaK BEAYIIHit ILYY. B HaYYHBIX 3HAHUAX
ee IKCIIepHUMEHTaJIbHAs METO/] HAyYHOT'O TI03HAHUS B Ymenune npeoOpa3oBEIBaTh | 00 yCTPOUCTBE MHUpa
nposepka. Teopernueckoe XUMHHU. XapaKTepH30BaTh nH}OpMaIMIO M3 OJHOTO BHAAa B | U 00IIecTBa
00BsICHEHHE MTOTYYSHHBIX COBpeMeHHbIe (U3uKo- IPYTOH.
pe3ynbTaTtoB. MHIyKIMS U XUMHYECKUE METOJIBI P.YVYI.
JEeNyKIHsl. DKCIepUMeHTanbHas YCTaHOBJICHHS COCTaBa U KOHTPOJIb B hopMe CTnueHust
TIPOBEpPKA ITOIYICHHBIX CTPYKTYPHI BELIECTB criocoba JIeHCTBHS U ero
TEOPETHYECKHX BBIBOJIOB C IIENBI0 pe3yabTaTa ¢ 3alaHHBIM TAIOHOM
pactpocTpaHeHUs UX Ha Ooiee C LeNTbI0 OOHAPYKEHHS
IIUPOKUH KPYT OOBEKTOB. OTKJIOHCHUH U OTJIMYUI OT
XUMHYECKUH aHAIN3, CHHTE3, 3TaJIOHA
MOJIETTPOBAHNE XUMHUYECKUX
NIPOIIECCOB U SIBJICHHUI KaK
METO/I5 HAy9HOTO MO3HAHUS.
Hanoctpyktypsl. CoBpeMeHHbIE
(hU3UKO-XUMHIECKHE METO IBI
YCTaHOBJIEHHS COCTaBa
CTPYKTYPHI BEILIECTB
165 Mertomonorn | MeTogon0THs HAYYHOTO XapakTepu3oBaTh HAYUHOE K.YVI. OueHuBath
ST HAyYHOTO uccienoBanus. MeTonsl MO3HAHUE, BEIIETATh CYOBEKT U CTPOHUTH PEUYEBbIE BEICKA3BIBAHUS B | COOCTBEHHYIO
HCCIICIOBAH | HAY4HOIO IIO3HAHMA B XUMHUHU. 00BEKT HAYYHOT'O TIO3HAHUS. HMICBMEHHOH (opMe; yueOHyI0




ust CyOBeKT ¥ 00BEKT HAyYHOTO XapakTepu3oBaTh 3TaIbl apryMeHTHPOBATh CBOIO TOUKY JIEATENBHOCTD: CBOH
no3HaHus. [locranoBka HayYHOTO MCCIICIOBaHNSL. 3peHUst JOCTHOKEHUS,
npo6nemer. Coop nHGopManuu 1 | XapakTepu3oBaTh XUMHICCKUI ILYVY. CaMOCTOSITEIILHOCTD,
HakoruieHue (akToB. ['MIoTe3a M | SKCIEPUMEHT KaK BEAYIINH Vmenne MpeoOpa3oBIBaTh | WHUIMATUBY,
ee IKCIIepHMEHTAJIbHAS METO/] HAyJHOT'O II03HAHUS B nH(OpPMAIMI0 W3 OJHOTO BHAA B | OTBETCTBEHHOCTH,
nmposepka. TeopeTuueckoe XUMHHU. XapaKkTepu30BaTh JIpYroM. MIPUYUHBI HEYAAY
00BsICHEHHE MTOTyIeHHBIX COBpeMeHHbIe (pr3uKo- P.YVY.
pe3yabTaToB. UHAyKIUS 1 XUMHUYECKHE METOJIBI KOHTPOJb B (hopMe CInueHns
JOEeIyKIHs. DKCIepuMeHTanbHas YCTaHOBJIEHHS COCTaBa U criocoba IeHCTBHS U €To
MpOBEpKa MOTyYEHHBIX CTPYKTYPHI BEILECTB pe3yabTaTa ¢ 3alaHHBIM TAIOHOM
TEOPETHYECKHX BBIBOJIOB C IIENEI0 C [eNIbI0 OOHAPYKECHHS
pacIpocTpaHeHUs UX Ha Ooiee OTKJIOHEHHUH U OTINYHIi OT
MINPOKUI KPYT 0OBEKTOB. 3TaNoHa
XUMHYECKUN aHAIN3, CHHTE3,
MOJEIUPOBAHNE XUMHIECKHX
TIPOLIECCOB U SIBJICHUMN Kak
METO/IbI HAY9HOTO MO3HAHUS.
Hanoctpykrypsl. CoBpeMeHHBIE
(U3UKO-XUMHUIECKHE METO B
YCTaHOBJIEHHS COCTaBa U
CTPYKTYPHI BEILIECTB
166 Hcrounuku HCTOYHNKN XUMHUYECKOM [Tonb30BaTHCSI HICTOUHUKAMU K.YVY]. Oco3HaBaTthb
xumudeckor | mHpopmanun. [Tonck XUMHYECKOH HHPOPMAIHIH. CtpounTh peueBble BRICKA3bIBAaHNSA B | 3HAYMMOCTH HAYKH,
nHGOPMAIM | XUMHYECKOH HHPOPMAIIUH TIO HaGnronate 1 onuchBaTh YCTHO# ¥ MUCBbMEHHOH (opme; TOTOBHOCTH K HAY4HO-
u Ha3BaHMAM, HICHTH(UKATOPAM, JIEMOHCTPUPYEMbIE MaTepHaIIbI apryMeHTHPOBATh CBOIO TOUKY TEXHUYECKOMY
CTPYKTYpHBIM (hopMmynam. PabGoTa 3peHus TBOPYECTRY,
¢ 6a3aMM JaHHBIX. ILYVY . 3aUHTEPECOBAHHOCTD
OCYIIECTBIISATh aHAIN3 OOBEKTOB C | B HAyYHBIX 3HAHHUSIX
BBIZIEJICHHEM CYIIECTBEHHBIX 1 00 ycTpolicTBe Mupa
HECYIIECTBEHHBIX PU3HAKOB; n obmecTBa
P.YY..
yMeHHe BEIOHpaTh Hanboee
3¢ eKTUBHBIE CTOCOOBI PEIICHHS
MOCTaBJICHHBIX 3a/(ad.
167 O06o0Omarony | Pemrenne 3amay 1 BEIITOJTHEHHE CocCTaBisATh CPaBHUTEIBHEIEC U K.YVY/. OreHuBaTh
ee YIPaXHEHUH, TIO3BOJISIONIIX 000011a10IIIe CXEMBI. YMeHHE CaMOCTOSITENIHHO COOCTBEHHYIO
NIOBTOPEHUE | CHCTEeMAaTH3UpPOBATh M 0000muTh | IIpoBOANTH pacyeTs! 1Mo OpraHU30BbIBaTh y4eOHOE yueOHyIO
3akype 11 ToJTy4eHHbIe 3HaHUs 3a Kypc 11 XUMHUYECKUM (hopMysaM U B3aMMoJeiicTBHE B IpyIne JIEATENLHOCTE: CBOM
Kiacca KJjlacca YpaBHEHUSIM peakuuil. ILYY]. JIOCTHIKECHHS,
OcCyniecTBIATh MO3HABATEIBHYIO OCYIIECTBIISITh aHAIU3 OOBEKTOB C | CAMOCTOSITENILHOCTD,
pedIexcuio B OTHOMICHUH BBIIEJIEHHEM CYI[ECTBEHHBIX 1 MHHULUATUBY,
COOCTBEHHBIX IOCTIDKCHUI B HECYILECTBEHHBIX PHU3HAKOB; OTBETCTBEHHOCTb,

MpoIlecce petIeHus y4eOHbIX U
MO3HABAaTEIbHbBIX 33024

P.YV/.

OCyIIeCTBIATh UTOTOBBII U
MOIIArOBBIA KOHTPOIIb 110
pe3ynbTary;

MIPpUYXUHBL HEY1a1




AZIeKBaTHO BOCIIPUHUMATH OLIEHKY
YIUTEIS

168 O06o6marony | Pemenne 3ama4 1 BBIIOTHEHHE CocCTaBIATh CPaBHUTEIIBHBIE U K.YVY]. OreHuBaTh

ee YIpa)KHEHUH, TO3BOJIAIOMINX 00001IAI0IHE CXEMBI. YMeHHe €aMOCTOATEIBHO COOCTBEHHYIO

NOBTOPEHHE | CHCTEMaTH3UPOBaTh U 0000mMTs | [IpOBOAUTH PacUeThI IO OpTraHM30BBIBATh ydeOHOE yueOHyro

3a kype 11 THoJTy4eHHbIe 3HaHusA 3a Kypce 11 XUMHYECKHM (OpMyIIaM U B3aMMOJICUCTBHE B IPYIIIE JICATCIILHOCTh: CBOU

Kracca KJjlacca YPaBHEHUSIM peakLuil. ILYVY . JIOCTHIKEHMS,

OcCyniecTBIATh MO3HABATEIBHYIO OCYIIECTBIISITh aHAIN3 OOBEKTOB C | CAMOCTOATENLHOCTD,
pedaexcuio B OTHOIIEHUHN BBIZIEJICHHEM CYIIECTBEHHBIX 1 UHUIUATUBY,
COOCTBEHHBIX JOCTIDKEHUH B HECYIIECTBEHHBIX PU3HAKOB; OTBETCTBEHHOCTb,
IpolLEecce PeIeHus yIeOHbIX U P.YVI. MIPUYUHBI HEyad
MO3HABATENbHBIX 3a4a4 OcCyIIeCTBIATh HTOTOBBIH

MOIArOBBIM KOHTPOJIb IO

pe3ynbTary;

ANleKBaTHO BOCTIPHHMMATH OLICHKY

YUHUTEINS

169 Kontponsna | Kontpons 3Hanwmit 3a kype 11 OcymecTBnaTh no3HaBarenbHyo | K.YV OneHuBaTh

s pabota Ne | kmacca pedIekcHio B OTHOIICHUHN CTPOUTH pEYEBbIE BHICKA3bIBAHUA B | COOCTBEHHYIO

4. COOCTBEHHBIX TOCTIDKCHHUH B MHCBMEHHOH (opMme; yueOHyI0

«HroroBas MPOIIECCE PEIICHUs yUeOHBIX U apryMEHTHPOBATh CBOIO TOUKY JIeITeNTbHOCTD: CBOH

KOHTpPOJIbHA MO3HABATEJIbHBIX 3a7a4 3pCHUS OCTIDKCHUS,

s paboTa» ILYY. CaMOCTOSITEIILHOCTD,
Ymenne npeoOpa3oBHIBaTh | WHUIIMATHBY,
nH(OPMAIHIO U3 OJJHOTO BHMA B OTBETCTBEHHOCTb,
IPYTOH. MIPUYUHBI HeyAad
P.YV/I.

KOHTPOJb B (hopMe CITmaeHnst
crioco0a IeHCTBHS U ero
pe3yabTaTa ¢ 3alaHHBIM TAIOHOM
C IIeNbI0 OOHAPYKEHUS
OTKJIOHCHUH U OTINYUI OT
3TaJOHA
170 Ananuz Paz6op u mpopaboTka ommbok OcymiecTBiaTh nmo3HaBatenbHylo | K.YV, OneHuBaTh

OmbOK u HETOYHOCTEH, CACNaHHBIX IIPH pedIexcuio B OTHOMICHUH CTPOUTH PEeUEBHIE BEICKA3BIBAHUS B | COOCTBEHHYIO

KOppeKLus BBITIOJTHEHUH KOHTPOJILHOH COOCTBEHHBIX JOCTIDKEHUH B MHCEMEHHOH (opMe; yue6HyI0

3HAHWH 32 paboTsl 3a kypc 11 kiacca npolecce peleHns y4eOHbIX 1 ApPryMEHTHUPOBATh CBOIO TOUKY JCSITECIbHOCTh. CBOU

Kypc 11 MO3HABATEIILHBIX 3a71a4 3peHus JTOCTHKCHUS,

Kjacca ILYVYI. CaMOCTOSITCIIbHOCTD,
Ymenue peoOpa3oBhIBaTh | MHUINATHUBY,
nH()OPMAIHIO U3 OJJHOTO BHAA B OTBETCTBEHHOCTb,
JpyToif. NPUYUHBI HEYAaY
P.YVYA.

KOHTPOJIb B (JOpPME CITMUCHUS
criocoba IeHCTBHS U €T0
pe3ynbTaTa ¢ 3aaHHBIM 3TaJIOHOM
C LIENbI0 OOHAPYKEHUS




OTKJIOHCHHUH U OTJIMYHI OT
JTalloHA




