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IMosicuuTeILHASA 3aIMCKA
Jannas pabogast mporpamma pazpaboTaHa Ha OCHOBE:

denepaabHOTO roCy1apCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHAAPTA CPETHEr0 OOIIEro 00pa3oBaHUs
(yTB. mpuka3zom Munuctepcta oOpazoBanuss M Hayku P®D ot 17 mas 2012r1. N413) ¢
W3MEHEHUSIMHU U JOMOJHEHUAMH OT: 29 nexadps 2014 r., 31 nexadbps 2015 r., 29 urons 2017 r.

[TpumepHOI OCHOBHO# 00pa30BaTEIBHOMN MPOTrpaMMEBI CPETHETO 00IIIeTo 00pazoBanus (0g00peHa
pemieHreM (eaepabHOr0 y4eOHO-METOAMYECKOr0 OOBeANHEHH 1O 00meMy 00pa3oBaHHIO,
npotokoi oT 28.06 2016 No 2/15-3), BXOAWT B CHEIUAIbHBIM TOCYJApPCTBEHHBIM pEeCTp
NPUMEPHBIX OCHOBHBIX 00pa30BaTeNIbHBIX Iporpamm: WWWw.fgosreestr.ru

OcHOBHOI 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOT'0 00111ero oopazosanus ' bOY rumuazuu um.
C.B. baiimenoBa ropoaa I[loxBucTHeBo.

@®enepalibHOTO IEpeyHsi Y4€OHMKOB, PEKOMEHIYEMBIX K HCIOJIb30BAaHUIO IPH pealn3aluu
UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX MPOTPAMM HAYAITBHOTO OOIIETO,
OCHOBHOT'O 00111€T0, CPEIHETO 00111er0 00pa3oBaHusl, YTBEPKICHHOTO ITpUKa3oM MuUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 28.12.2018 N 345.

[Tpuxaza Ne 632 o1 22.11.2019 r. «O BHeceHnHU U3MEeHEHUI B (heqiepabHbIN IepeueHb Y4eOHUKOB,
PEKOMEHIYeMbIX K HCIIOJIb30BAHMIO TIPU  pealiu3allud HMEIOIIUX  TOCYIapCTBEHHYIO
aKKpeIUTAIMI0 00pa3oBaTeIbHBIX IPOrPaMM HauajabHOTO OOIIET0, OCHOBHOTO O0IIIET0, CPEeTHETO
obmrero oopazoBanus, chopMupoBaHHBIN MpukazoM MuHHCTEpPCTBaA MpocBenieHus: Poccuiickoi
®eneparun ot 28 gexadpst 2018 1. Ne 345».

[Tacnopra HamuoHanbHOrOo mnpoekTa «OOpa3oBanue» (yTB. mnpesuguymom CoBera Ipu
IIpesunenre P® mo CTparernyeckoMy pa3BUTHIO M HALIMOHAIBHBIM NPOEKTAM, IPOTOKOI OT
24.12.2018 Ne 16).

['ocynmapctBenHnoit mporpamMmbl  Poccuiickoit ®epepanuu  «Pa3Butue oOpazoBaHus» (yTB.
[TocranoBnenuem IlpaButensctBa P® or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPKACHUH TOCYIapCTBEHHOM mporpaMmMbl Poccuiickoit @enepannu «Pa3Butie 00pazoBaHUs».

Konnenmnuu npenogaBanusi yueOHoro npeamera «Xumus» (yTBepxkiaeHa pemeHueM Kosneruu
Munucrepcersa npocsenienus PO, mpotokoin ot 3 gexadpst 2019 r. Ne [1K- 4 BH).

MeToanueckiux peKOMEHIAIMH 10 CO3AaHUI0 U (PYHKIIMOHUPOBAHHIO B 00I1e00pa30oBaTeIbHbBIX
OpraHu3aIusX, PACIONOKEHHBIX B CEIbCKOM MECTHOCTH M MAJIBIX FOPOIax, IIEHTPOB 00pa30oBaHUs
€CTECTBEHHOHAYYHOM M TEXHOJIOrMYecKoi HampasiieHHocTel («Touka pocra») (YTBepKIeHBI
pacnopsbkeHrneM MunuctepceTBa npocsemienus Poceuiickoin @enepanuu ot 12 suBaps 2021 r. Ne
P-6).

CaHUTapHO-IMHUIEMUOJIOTUYECKUX TpeOOBaHUM K YCJIOBUSAM M oOpraHu3anuu oOydeHus B
0011e00pa30BaTeIbHBIX  YVUPEKACHUSAX,  YTBEP)KIEHHBIX  TIOCTAHOBJIEHWEM | J1aBHOTO
TOCYJapCTBEHHOTO caHuTapHOro Bpada Poccmiickoit deneparmu ot 29.12.2010 N 189 (manee -
CanlluH 2.4.2.2821-10).

Pa6oueii nmporpammel Boctiutanus ['bOY rumuaszun um. C.B. baiimenosa ropoaa [ToxBuctHeBO.


https://base.garant.ru/70188902/
http://www.fgosreestr.ru/
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OcobeHHOCTEl KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM MOJENH 00pa3oBaTENIbHOTO Ipolecca,
anpobupyemoii B ' bOY rumuazuu um. C.B. baliMeHoBa B paMKax OINBITHO-3KCIIEPUMEHTAIBHON
paboThI 1o npobieme «IIpoexkTupoBanue KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM
oOpa3oBaTenbHON Ccpeabl» (HaydHbId pykoBomutens Pribakmna H.A., pykoBoauTens LeHTpa
00pa30BaTeNbHBIX IPOEKTOB, K.II.H., IOLIEHT).

ABTOpckoi mporpammel: Xumus. [Ipumepnsie pabouune nporpammel. [Ipeamernas nuaus y4ueo-
HukoB O. C. I'abpuensina u ap. «Xumust. 10—11 kmaccei»: yae6. mocobdue mis oOmieodpazonar.
opranuzanuii: yriay6a. yposenb / O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnaagkoB. — M.:
IIpocsemenue, 2021.

basoeviit yueonux:
Xumust. 10 xnace. YaeOHUK. YTayOneHHbIH ypoBeHsb, - O. C. ['abpuensH, U.I'. Octpoymos,

C.A. Cnankos- M.: IIpocsemenue, 2021 .

Lenamu vzydyenust xumuu B 10 Kinacce sSBISIOTCA:

1) ®opMupoBaHue yMeHHUs BHAETh U MOHUMATh IEHHOCTh OOpa30BaHHUs, 3HAUUMOCTD
XUMHYECKOTO 3HAHUS JUIS KaXIOr0 YeJOBEeKa HE3aBUCHMO OT €ero mnpodeccHoHaIbHOM’
NEeSTEIbHOCTH; YMEHHE pa3inyaTh (PaKThl U OLEHKU, CPABHUBATH OLICHOYHBIE BHIBOBI, BUIETH X
CBSI3b C KpPUTEPUSIMH OIICHOK M CBSI3b KPUTEPHEB C ONPEACHEHHONH CHUCTEMOH LEHHOCTEMH,
dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UILIUIO;

2) ®opMupOBaHUE LEIOCTHOIO MPEICTaBICHHUSI O MUPE, IPEICTABICHUS O POJIM XUMHH B
CO3/IaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, YMEHUS OOBSICHITH OOBEKTHI U
IIPOLIECCHl  OKPYXKAKOLIEH JEHCTBUTEIBHOCTH - IPUPOJHOM, COLUAIBHOM, KYJIBTYPHOM,
TEXHUYECKOH cpeJibl, UCTIONb3Ys IS 3TOT0 XMMUYECKHE 3HaHUS;

3) Ilpuobperenue OOydYarOMIMMUCS OMBITA PA3HOOOPA3HON IEATEIHHOCTH, MO3HAHUS U
CaMOIO3HAHUS, KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEN), MIMEIOLINX YHUBEPCATIbHOE
SHAYCHHUEC I pa3JINYHbIX BUJOB ACATCIbHOCTU: pCIICHUS np06neM, IIPUHATHA pemeHI/Iﬁ, IIOHUCKaA,
aHanmmza W 00paboTku uH(MOpPMAIKUKU, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHUH,
COTpYAHHYECTBA, 0€30MMACHOTO OOPAIIEHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HU.

Pabouas mporpamMma mo XMMUHU COCTaBlieHa C y4eToM paboueil MporpaMMbl BOCITUTAHUS
rMMHa3ud. BocnurarenbHblii TOTEHIMAN JAHHOTO y4eOHOro mpeaMera o0ecredrBaeT co3JjaHue
6HaFOHpI/I$ITHBIX yCJ'IOBI/Iﬁ IJI1 pa3BUTHA COOMAJIBHO 3HAYUMBIX OTHOIIEHUH O6yanOHIHXCH, u,
IIPEKIE BCETO, IEHHOCTHBIX OTHOIIEHUH K:

- ceMbe KaK TIIaBHOU OITIOPEC B )KMU3HU YCJIOBCKA U UCTOYHUKY €I'0 CHACThA,

- Tpyly KaKk OCHOBHOMY CIIOCOOY JAOCTHKEHHSI )KU3HEHHOT'O OJIaromnoiydusi 4eloBeKa, 3aJory
€ro YCHEUWHOro NpO(PEeCCHOHATIBHOIO CAMOOIPEIENCHUs] M OILIYLIEHUsS YBEPEHHOCTH B
3aBTpAIIHEM JHE;

- CBOEMY OTE€UEeCTBY, CBOel Maioil u 6omnbiioi Ponnne;

- IIPUPOJE KaK UCTOYHUKY JKU3HU Ha 3eMJle, OCHOBE CAMOT0 €€ CYILECTBOBAHUS, HYKAAIOLIEHCs
B 3aIIUTE U NOCTOSHHOM BHHUMAaHHHU CO CTOPOHBI YEJIOBEKA;

- 3HaHUSAM KaK HHTEUIEKTyalbHOMY pecypcy, oOecleduBarpomeMy Oyayllee 4eaoBeKa, Kak
pe3yabTaTy KpONOTIUBOIO, HO YBIEKATEIbHOIO Y4EOHOrO TPYAa;

- KYJIbType KaK JJyXOBHOMY OOraTCTBY OOIIECTBA U BAXXHOMY YCJIOBHIO OLIYIICHHUS YEIOBEKOM
IOJTHOTHI TPOKMBAEMOM JKU3HH, KOTOpPOE AT €My YTEHHE, MY3blKa, UCKYCCTBO, Tearp,
TBOPUYECKOE CAMOBBIPAKECHMUE;
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= 3IO0POBbBIO KaK 3aJIOT'y HOHFOﬁ W aKTUBHOM >KU3HH YCJIOBEKA, €ro XOopouiero HaCTpo€CHUsA U
ONTUMHUCTUYHOI'O B3IJIdaa HA MUP,

- OKPYXKAIOIIUM JIOASIM KakK 0e3yclIOBHOW W aOCONIOTHOM  IICHHOCTH, KaK PaBHOIPABHBIM
COLIMAJILHBIM TapTHEpPaM, C KOTOPHIMH HEOOXOIMMO BBICTpauBaTh JOOpOXKeJaTelbHbIE
OTHOLIECHHUS, JAIOLIME YEJIOBEKY paJoCTh OOLIEHUS W NO3BOJIAIOIIME H30€eraTb 4YyBCTBa
OJIMHOYECTBA;

- caMuM cebe Kak  XO3d€BaM CBOEH CcynbOBlI, CaMOOTPEIEIIAIOIIUMCS u
CaMo peaTu3yIOIUMCS JINYHOCTSAM, OTBEYAIOIINM 3a CBOE COOCTBEHHOE Oy ryliee.

BocnurarenbHbli MOTEHIMAN TpeaMeTa « XUMUS pean3yeTcs 4epes:
- NpUBJICUEHNE BHUMAHHUS O0YyJaroIUXCcs K IIEHHOCTHOMY aCHEeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUI, OpraHU3aluIo paboThI C MOJy4aeMON Ha YPOKE COLMAILHO 3HAYMMOH HH(opManuen —
WHHUIIMMPOBAHHUE €¢ 00CYK/IEHUs, BRICKA3bIBAHUS 00YJYAIOIIUMUCS CBOETO MHEHUS 110 €€ MOBO/Y,
BBIPAOOTKHU CBOETO OTHOIICHHS K HEH;
- NpPUMEHEHHEe Ha YpPOKEe WHTEPaKTHUBHBIX (opM paboTel ¢  0OydYarOUIMMHUCH:
UHTEIUICKTYaJIbHBIX WIP, CTHMYJIHPYIOMIMX II03HABATEIFHYI0 MOTHBALUIO OOYYaIOIINXCS;
JMCKYCCHI, KOTOpBIE JAarOT OOYYaromUMCs BO3MOXHOCTh TPHOOPECTH OIBIT BEJCHHS
KOHCTPYKTUBHOTO JIMAJIOTa; TPYNIOBOW pabOThl WM pPabOTHl B IMapax, KOTOpBIE YydaT
00y4aromuxcsi KOMaHIHOW paboTe U B3aUMOJCHCTBUIO C IPYTMMH 00yYaroIMMHKCS;
- MHHULUUPOBAHHE U TOJJICPKKY HCCIEIOBATEIILCKONW JEATEIFHOCTH OOy4arolmuxcsl B
paMKax pealu3alyuy UMW HHIUBUIYAJIbHBIX W TPYIIOBBIX HCCIIEIOBATEIBCKUX MPOEKTOB, YTO
JacT  OOydYaromMMCS BO3MOXKHOCTh HPHUOOPECTH HABBIK  CaMOCTOSITEIIBHOTO — PELICHUS
TEOPETUYECKON MPOOJIEMBI, HABBIK TEHEPUPOBAHMS M OPOpPMIICHHS COOCTBEHHBIX HJIEH, HABBIK
YBaKUTEJIBHOTO OTHOUICHUS K UY>KUM UJesiM, 0pOpMIIEHHBIM B paboTax JIpyTrux UcciepoBaTesnei,
HaBBIK IMyOJIMYHOTO BHICTYIJICHHS TIEPE]] ayAUTOPUEH, apryMEHTHPOBAHNS U OTCTAMBAHUS CBOCH
TOYKHU 3PEHUS.

Pabouas mporpammMa HarpapJieHa Ha peaH3aluio KOMIETEHTHOCTHO-OPHEHTHPOBAHHOW MOJIEITU
O6y‘-I€HI/I${ " BOCIIUTaHUsA; OCBOCHUC YUalllUMUCH I/IHTeJ'IJ'IeKTyaJ'[BHOI\/'I u HpaKTH‘{CCKOﬁ JACATCIIbHOCTH,
OBJIaJICHUE 3HAHUSMHU M YMEHHSMH, BOCTPEOOBAHHBIMH B TIOBCETHEBHOW >KM3HH, MO3BOJISIOIINMHU
OPHEHTHPOBAThCS B OKPYXKAIOUIEM MHpPE, 3HAYMMBIMU JUIS COXPAaHEHHsS OKpYXKaloleld cpeasl |
COOCTBEHHOTO 3/I0POBbSL.

B KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM MOJIeNT 00pa30BaTEILHOTO MPOLECCca U3YUeHHUE JTI000H
TeMbI pa30uBaeTcs Ha 4 OCHOBHBIX JTara:

1 sTam — ocosnanue CmMpPYKmMypol usyuaemMo2o sGieHus, 3ajadeil KOTOPOTO SIBIISETCS
(dbopMHpOBaHUE KOTHUTUBHOW CXEMbl — TaKOH (OpPMBI XpaHEHHs OIbITA, KOTOPYIO UYEJIOBEK,
pemaronmi Ty WIM MHYIO 33Jady, HCIOJb3yeT B KayecTBE TOYKM oTcuera. Ha pgaHHOM sTame
KOTHUTHBHAsI CXeMa M3y4aeMoro siBJICHUs (POPMHUPYETCS HA OCHOBE KOMIUIEKCHOTO UCIIOJIb30BaHUS
JeHCTBEHHOT0, 00pa3HOro M 3HAKOBOTO CIIOCO00B KOMpOBaHus HH(popMaruu. J[jis 3Toro uzyyaembii
MaTepuall CXXHMAeTCsl W TMPEICTaBIsSeT COOOW HE CTOJBKO COJCPKATEIbHYIO, CKOJIBKO
(GYHKIIMOHATBHYIO CYIHOCTh HW3y4aeMOI'0 SBJCHHS, ITO3BOJISIONIYIO HCIOIB30BaTh €ro Kak
WHCTPYMEHT peleHus 00mbInoro kiacca 3aaad. ChopMupoBaHHAss KOTHUTHBHAS CXEMa BBICTYIIACT B
Ka4yeCTBE OCHOBBI (1)OpMI/IpOBaHI/I$I NpEeAMETHBIX, MCTAIIPCIAMETHBIX W JIMYHOCTHBIX PE3YJIbTAaTOB
o0Opa3oBaHMUsI.

2 3Tall - 0CO3HAHUe 2eHe3UCa CNOCOO08 desimelbHOCMU, T U (POPMUPYIOTCS TO3HABATEIILHBIC
YHHUBEpCaJbHbIE y4eOHBbIC NCHCTBHUS, CBSI3aHHBIC C COJACPIKAHUE YYeOHOro MaTepualia, TaKhe Kak
MOJICTTUPOBaHKE, CTPYKTYPUPOBAHUE, aHAIN3, CPAaBHEHHE, KiIacCU(HUKAIIUs, OlIeHKa, U T.1. s 3TOro
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YUHTEIb NPEICTABISICT YYallUMCS P 3a4ad, BBICTPOEHHBIX IO IPHUHLHUILY «OT IIPOCTOrO K
CIIO)KHOMY» M OpraHU3yeT NEeATeNbHOCTh YUYAIUXCS «BO BHEIIHEH peum»: OOBACHEHHE crocoda
pelIeHns 3aJa4d Ha OCHOBE KOTHUTUBHOM CXEMBI.

3 sran — camopeanruzayus. Ha nanHoMm sTane (GOpMUPYIOTCS yHHBEpCAJIbHBIE YueOHBIC
NEeUCTBUS, HE CBA3aHHBIE C COAEpP)KaHUE OOpa30BaHMS: pPEryJIsATHUBHbIE, KOMMYHHUKATHUBHBIE,
[103HaBaTeNbHbIE (IOCTAHOBKA U pellieHue Npo0sem). [l 3Toro yunrtenb OpraHu3yeT KOJIJIEKTUBHYIO
JeSTeIbHOCTb, B MIPOLECCE KOTOPOH ydallluecsl ONpPEesaoT YPOBEHb JOCTHXKEHUM, TeMI U 00beM
paboThl ¥ PabOTAIOT 110 MHAUBUAYAIHHBIM TPACKTOPUSM.

4 stan — pegrexcus yposusa oocmudicenuii. Ha faHHOM 3Tane ocyiecTBisercs: popMUpoBaHUE
peQIeKCUBHOTO MBIIUICHUS. DJIEMEHTH pe(eKCHuH (KOHTPOJISI) OCYHIECTBISIOTCS Ha MPOTSKEHUU
BCETr0 BPEMEHH M3y4YeHUs TE€Mbl B BUJIE HEOOJBIINX TECTOB, TUKTAHTOB, CAMOCTOSTENILHBIX paboT. B
YaCTHOCTH O00s3aTENbHBIMU SIBJISIFOTCSL NPOBEPOYHbIE padOThl B 3aBEPLICHUM 3Tama OCO3HAHUS
reHes3uca crioco0oB JesTENbHOCTH, B IIPOLIECCE Talla camopeanu3auuu. Eciu u3yyaeTcst 10CTaTOuHO
00BbEMHBIN TEOPETUYECKUI MaTepuall, TO, KaK IPAaBUJIO, B 3aBEPLICHUN ITara 0CO3HAHMSI CTPYKTYpPhI
M3Y4aeMOT0 SIBJICHUS IPOBOJUTCS YCTHBIN OIpOC.

q)OpMI/IpOBaHI/Ie PEryJIITUBHBIX, KOMMYHHKATUBHBIX MCTANPCAMETHBIX PC3YJIbTATOB H
JMYHOCTHBIX PE3YJIbTATOB 3AJI0’KEHO B CAMOM MOJICIIM KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM MOJIEIN
00pa3oBaTENBHOTO MPOLECCa U OTPAOATHIBAIOTCS B MPOLIECCE U3YUCHHS KaXI0W TEMbI Ha TPEThEM U
YeTBEPTOM JdTamax. [IpeiIMeTHble W MO3HABATEIbHBIC METANPEIMETHBIC pPE3YJIbTaThl, KOTOPHIC
HEMOCPEJCTBEHHO CBS3aHBI C COJIEp)KaHUE OOpa3oBaHUs KOHKPETH3UPYIOTCS B KaXKIOW Teme
KaJICHIQPHO-TEMAaTUYECKOTO IUIaHa. B KOTOpOM IO KaxIoil TeMe C(HOPMYIMPOBAHBI PE3yJIbTaThl
00y4eHHs B IesTeNIbHON (hopMe, TO €CTh ONPEIETICHO, 9TO OyIeT yMEeTh AeIaTh YUaIlIHics C TOMOIIBIO
HOBOTO 3HAHHSA W KOHKPETHU3UPOBAHBI MO3HABATEIbHBIC YHUBEpCAIbHbIE yueOHBIE neicTBusA. Ha
OCHOBAHMHU 3a4BJICHHBIX PE3YJIbTATOB YYHUTCJIIb CTPOUT CHGHapI/II\/'I HU3Yy4YCHUSA TEMbI B YCTBIPC BBIIIC
yKa3aHHBIX JTama, BpeMs Ha TMPOXOXKIEHUE KaKIOTO WX KOTOPHIX MPUMEPHO paclpeaemsieTcs
cienyromuM odpaszom: 1 atam —20%, 2 satan — 10%, 3 stan — 40%, 4 atan — 30% (yka3an % BpeMeHH
Ha KKl 2TaIl OT 00IIET0 KOJIMYeCTBa BpeMEHH, OTBEICHHOTO Ha H3y4YeHHe TeMbl). Kaxxaomy stamy
W3YYCHHS TEMBl B KaJICHIAPHO-TEMATHYECKOM IUIAHE COOTBETCTBYET OIpeaeieHHas ¢dopma
OpraHu3aly y4eOHBIX 3aHSATHI:

1 »sran — mnpoOneMHOe H3JIOKEHHEe Marepuana (B TMJIaHe MEpPEeYUCIeHbl 3JIEMEHThI
MIPEICTABIISIEMOTO CO/IEP)KaHuUsl, COCTABIISIFOIEr0 OCHOBY KOTHUTHBHOM CXEMBI);

2 3Tan — ceMHHAap, B poIecce KOTOPOTo OpraHu30BaHa JeSITeIbHOCTh 110 00BICHEHHIO BHIOOpA
OCHOB pEIIeHUs ITUPOKOTO Kiacca 3a7a4 (TeHe31c Croco00B AesTEILHOCTH),

3 oTam — MpakTHKYM IO PELISHHIO 3ajJady, B MPOLECCe KOTOPOro KaKIbIM ydaliuics B
KOJIJICKTHBHOM JEATEIBHOCTH CTPOUT CBOIO pabOTy MO MOCTHXKEHUIO JTHYHOCTHO-3HAYUMBIX IEJIeH
oOyueHus;

4 sran — nByx(azHas pediexcus, cocTosmas, Kak MpaBUIo, U3 TPEX YPOKOB: IPEAUTOTOBAsS
pabota, pedaexcust ypoBHS JOCTIDKEHHH (00oOmaromuii ypok), utorosas padora. OcobeHHOCTh
JTarna 3aKI0YaeTcss B TOM, YTO JBE MPOBEPOUYHBIE paOOTHI JAHHOTO ATara MPOBOISATCS 10 OJHOMY
Kiaccuukaropy. ITH ke paboThl 33/1al0T YPOBEHb CIIOKHOCTH OCBOEHHUS Marepuaia. B pamkax
3asBIICHHOHN T€MBI OH MOET OBITh Pa3JIMYHBIM B 3aBUCIMOCTH OT YPOBHS TIOJTOTOBKH yJaIXCsl, HO
HE MOXKET ObITh HM)KE YPOBHS, 33/IaHHOTO IPUMEPHOM 00pa30BaTEIbHON MPOTrPaMMOIA.
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Inanupyemble pe3yJibTAThl 0CBOCHHS KYPca XMMHH HA CTYNEHH CPeIHEero 0o1iero
o0pa3zoBaHus:

1. JInyHoCTHBIE pe3yJIbTAThI

1) B yennocmmuo-opuenmayuonnou  cgpepe —  OCO3HAHHE CBOCH  ITHHUYECKOM
MPUHAJUISKHOCTH, MATPUOTH3M, UYYBCTBO TOPJOCTH 34 POCCHMCKYI0O XUMHUYECKYIO HAYKY;
dbopMupOBaHUE YBaXKEHUS K PyCCKOMY SI3bIKY KaK rocynapcTBeHHOMY si3bIKy Poccuiickoit denepanuu,
SBIISIIOLIEMYCSI OCHOBOM POCCHUICKOW WAEHTHYHOCTH M TJIaBHBIM (DAaKTOpPOM HAIMOHAIBHOTO
CaMOOTIPEICNICHUs; YCBOCHHE OOIEYETOBEYECKMX IICHHOCTEH, TOJEPAaHTHOTO TIOBEACHUS B
MOJIMKYJIbTYPHOM MHPE; TOTOBHOCTh M CIIOCOOHOCTh BECTU JUAJIOT C APYTHMMH JIIOAbMH, TOCTUTATh B
HEM B3aMMOTIOHMMAHUsI, HAXOUTh OOIIME 1EIN U COTPYAHUYATh JAJII UX JOCTHKCHHUS;

2) 6 mpyooeoul chepe — GHOPMUPOBAHUE YBAKCHHS K TPYIY, TPYIOBBIM JOCTHIKCHUSM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE ¥ TBOPUECKOE OTHOIIEHUE K PA3HBIM BHJIaM TPYIOBOM AESITENLHOCTH;
TOTOBHOCTb K OCO3HAHHOMY BBIOOPY JaibHEIIel 00pa3oBaTeIbHOM TPAeKTOPUH B BBICIICH IIKOJE, B
KOTOPOU XUMHUS SBJISIETCS MPOPUINPYIOLIEH TUCIUTUTMHOM;

3) 8 nosHasamenvHoli (KOTHUTHUBHOW, MHTEIUICKTYyaJbHOW) chepe — yMEeHHE YHpaBIsTh
CBOEH MMO3HABATEJIbHON JEATENbHOCTHIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOpa3BUTHIO U caMooOpa-
30BAaHUIO HA MPOTSKEHUH BCEH JKMU3HU, CO3HATEIbHOE OTHOIIEHNE K HEITPEPHIBHOMY 00pa30BaHUIO KaKk
YCIIOBHUIO YCIIEITHOW MPO(ECCHOHATHHOW U OOIIECTBEHHOW IEATCIILHOCTH, (POPMUPOBAHNE HABBIKOB
SKCIIEPUMEHTAJIBHON U MCCIEeI0BATEIbCKON JEATEIbHOCTH, Y4acThe B IYOJMYHOM MPEJCTABICHUU
pe3yIbTAaTOB CAMOCTOSITENILHOM TO3HABATENbHOM I€ATeIbHOCTH, Yy4acTHe B MPO(HUIBLHBIX OJUMITHAIAX
pPa3IMYHOTO YPOBHSI B COOTBETCTBUHM C JKEJIA€MbIMU pe3yJbTaTaMU M aJEKBaTHOM CaMOOIIEHKOM;
BJIQJICHHWE JOCTOBEpHON HHQOpMaNHeil O TMepeloBbIX MAOCTHUKEHHSIX U OTKPBITUAX MHPOBOM U
OTEYECTBEHHONW HAyKd B 00NIACTH XUMHUU; (OPMHPOBAHUE KO- JIOTHYECKOW KYIBTYpPHI, OEPEKHOTO
OTHOLIEHUSI K POJHOM 3emie, MpUpPOAHbIM OorarctBam Poccum u mmpa, popMupoBaHHE YMEHHH U
HABBIKOB PAa3yMHOTO TTPUPOIOTIOIB30BAHMS, HETEPITUMOE OTHOIIEHUE K ICUCTBUSM, IPUHOCSIIIUM BpPET
9KOJIOTHH; PUOOPETEHNE OTbITa SKOJIOTO-HANIPABIEHHON 1€ TENbHOCTH;

4) 8 cgepe 300posvecbepedicenusi — TPHUHATHE U peaU3alys IIEHHOCTEH 370pOBOTO M
Oe3omacHOro oOpasza >KU3HH, HEMPHUITHE BPEIHBIX MPUBBIUEK (KypeHHE, yIMOTpeOJIeHHEe ajiKoroys U
HApKOTHKOB); COOJIOJICHHE MpaBUJ TEXHUKHU OE30MACHOCTH B Mpollecce padoThl ¢ XHUMHYECKUMU
BEII[ECTBAMH, MaTepUaIaMH B TaOOPaTOPUH U HA TIPOU3BOJICTBE.

2. MeTanpeaMeTHbIE pe3yJabTaThl
1) Ilpumenenue OCHOBHBIX METOJOB MO3HAHHS (CHCTEMHO-UH(OPMAIIMOHHBIN aHaIN3, HaOJIo-
JIeHUe, U3MEpPEHne, IPOBEACHNE SKCIIEPUMEHTA, MOJEIMPOBAHNE, UCCIIEIOBATENbCKAS JIEATEIbHOCTD)
JUISL U3YYEHUST OKPYKAIOIIEH 1eCTBUTEIBLHOCTH;

2) ucnonb306anue OCHOBHBIX HHTESIUICKTYAIbHBIX ONEpaIHii: (POPMYITUPOBAHUS THIIOTE3,
aHaJM3a U CHHTEe3a, CPABHEHHS M CHCTeMaTH3allluK, 0000IICHUS U KOHKPETHU3AIlIH,

3) 6visGeHUe TPHYMHHO-CIICJICTBEHHBIX CBS3EH, B TOM YHCJIE TIOUCK aHAJIOTOB;

4) nosnanue OOBEKTOB OKPYXKAIOIIETO MHpa OT OOIIETo Yepe3 OCOOCHHOE K CTUHHYHOMY

5) eenepuposanue unei n onpedenenue CpeACTB, HEOOXOIUMBIX JUTS UX peasTU3alllu;

6) onpedenenue nene u 3a1a4d ACATEILHOCTH, 6b100p CPEICTB PEATH3ALUH 1IETH U TPUMEHEHUS
UX Ha IPAKTHKE;
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7) ucnoiv308aHue PA3TUYHBIX HMCTOYHUKOB JUISL TIOJYYEHHS XUMHUYECKOW HHGOpMAaIHH,
NOHUMAHUe 3aBUCUMOCTU CcOJepKaHUs U (opMbl IpeAcTaBleHHs HHGOpMAaLUM OT Lenei
KOMMYHHUKAIIUH U aJpecaTa;

8) ymenue npoJyKTHBHO OOIIATHCS U B3aMMOAEHCTBOBATH B IIPOLIECCE COBMECTHOI ICSATEINFHOCTH,
YUUTBIBATh MO3ULUH JPYTUX YYACTHUKOB AEATENbHOCTH, 3(p(EeKTUBHO pa3pernaT KOH(PIUKTHI;

9) ecomosHocmb WM cnocobHOCMbL K CaMOCTOSTENBHON HMH(MOPMAIMOHHO-II03HABATEILHOM
NeSITeIbHOCTH, BKJIOYAash YMEHHE OPHMEHTUPOBATbCA B PA3IMUYHBIX HMCTOYHUKAX HH(OpManu,
KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MH(DOPMALUIO, [T0JIyYaeMYIO U3 pa3IMUHbIX HCTOYHUKOB;

10) ymenue wcmonb30BaTh cpeiacTBa MHGOOPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJIOTHIM
(nanee — WKT) mia pernieHus: KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX W OpraHM3allMOHHBIX 3a7ad C
coOnrofieHueM TpeOOBaHUM SProHOMUKH, TEXHUKU O€30IIaCHOCTH, TUTHMEHBI, pecypcocOepexeHus,
NPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

11) ernadenue SI3bIKOBBIME CPEICTBAMHU (BKIIFOYAS SI3bIK XMMHH ) — YMEHUE SICHO, JIOTHYHO U TOYHO
u3jaraTb CBOIO TOYKY 3PEHHUS, HCIOJIb30BaTh aJeKBaTHbBIE S3bIKOBBIE CPEACTBA, B TOM 4YHCIE U
CHUMBOJIbHbIE (XMMUYECKHE 3HAKHU, (POPMYJIBI U YPABHEHUS).

3. TlpenmerHble pe3yiabTaThl

BreInyCKHUK Hay4YuTCH:
—  packpeleams Ha IPUMEPAX POJIb XUMUU B POPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTUHBI MUPA
U B IPAKTUUYECKOU JIESITEIIbHOCTU YEJIOBEKA, B3aUMOCBSI3b MEXAY XUMHUEH U JPYTUMU €CTECTBEHHBIMHU
HayKaMu;
—  WIOCmpuposams Ha IpUMEpax CTAHOBJIEHHE U HBOJIIOIMI0 OPraHUYECKON XMMHUU KaK HayKH Ha

Pa3IMYHBIX UCTOPUUECKUX dTarax e€ pa3BUTHUS,
—  ycmauaénueams TPUUMHHO-CIEACTBEHHBIE CBA3UM MEXKIYy CTPOEHHEM AaTOMOB XHMHYECKUX
9JIEMEHTOB U TIEPUOJUYECKUM H3MEHEHHUEM CBOMCTB XMMUUYECKHX JJIEMEHTOB W HMX COCIUHECHUU B
COOTBETCTBHUU C MOJIO)KEHUEM XUMHUECKUX 3JIEMEHTOB B IIEPUOJANYECKON CUCTEME;
—  aHaIu3uposamsv COCTAB, CTPOCHUE M CBOMCTBA BELIECTB, MPUMEHSS IOJOKEHUS OCHOBHBIX
XUMUYECKUX TEOPUN: XUMUYECKOTO CTPOCHUS OpraHndeckux coequnenuid A. M. bytnepoBa, ctpoenus
aToMa, XUMHYECKOHN CBSI3H, JIEKTPOJUTHUECKON JUCCOUMALIMU KUCIOT U OCHOBaHU;
—  ycmauaeénueams NPUINHHO-CIEACTBEHHBIE CBSA3M MEX1Y CBOMCTBAMM BELIECTBA, €0 COCTABOM U
CTPOEHUEM;
—  npumeHamdb TpaBUIa MEXAYHAPOJHOW CHCTEMAaTHYECKOM HOMEHKIATypbl KakK CpeJCcTBa
pa3uyueHus U UASHTU(UKAITUN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;
—  cocmagnsamb MOJNEKYISAPHBIE W CTPYKTYpHBbIE (QOPMYIbl HEOPraHUYECKUX M OPraHUYECKUX
BEIIIECTB KaK HOCUTENEeH MH(OpMAIMA O CTPOEHUHU BEIIECTBA, €0 CBOMCTBAX M MPHUHAIICKHOCTH K
ONpeIeTEHHOMY KJIACCY COETMHEHU;
—  00vsACHAMb TIPUPOJY M CIOCOOBI 00pa30BaHUS XUMHUYECKON CBSI3U: KOBAJICHTHOH (TIOJISIPHOM,
HETOJISPHOH ), HOHHOM, METAIITUYECKON, BOAOPOTHOM C LIEJhI0 ONMpeAeNeHUs] XUMUUECKON aKTHBHOCTH
BEIIECTB;
—  xapaxkmepuzoéams (PU3NYECKUE CBOWCTBA HEOPTAaHUYECKUX W OPraHUYECKUX BEIECTB,
yCTaHaBIUBATh 3aBUCUMOCTD (DU3NYECKUX CBOMCTB OT THUIA KPUCTAITMIECKON PEIICTKH;
—  Xapakmepu306amb 3aKOHOMEPHOCTH HW3MEHEHHUS XUMHUYECKHUX CBOMCTB MPOCTBIX BEIIECTB,
BOJIOPOJHBIX COEIMHEHH, BBICIINX OKCUIOB U TUAPOKCHJIOB;
—  npuooums TPUMEPHl XHUMHUYECKUX pEaKIUH, PpACKPBIBAIOIINX XapaKTEePHbIE XUMUYCCKUE
CBOICTBa HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB C LEIbI0 UX HACHTU(UKAIMU U OObSICHEHUS
00J1aCTH IPUMEHEHHS,
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—  onpedenAmb MEXAHU3M PEAKLUU B 3aBUCUMOCTH OT YCIIOBHH €€ IpOBEIEHUS U IPOrHO3UPOBATh
IIPOTEKaHNE XUMUYECKOM peakliuy Ha OCHOBE TUIIA XUMHUYECKOM CBSI3U U AKTUBHOCTHU PEAareHTOB;

—  ycmawnasenueamb 3aBUCUMOCTb PEAKLIUOHHOW CHOCOOHOCTHM OPraHMYECKUX COEIMHEHMH OT
B3alMHOI'O BIMSHHUS aTOMOB B MOJIEKYJIaX € LEJIbIO IPOTHO3UPOBAHNUS ITPOJYKTOB PEAKIINY;

—  ycmanaénueéamv 3aBUCUMOCTb CKOPOCTH XUMHYECKOW PEAKUUU M CMEIIEHUS XMMHYECKOIO
paBHOBECHUS OT PA3IMYHBIX (DAKTOPOB C WENBIO OMPEACIICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHHS
XUMHUYECKHUX IIPOLECCOB;

—  ycmaHaenueéams TEHETUYECKYIO CBSI3b MEXKJY KiacCaMHd HEOPraHWMYECKMX M OpPraHUYECKUX
BEIIECTB JUIsI OOOCHOBAaHMWS INPUHLUINAIBHOW BO3MOXHOCTH IOJYYEHHUsS HEOPraHUYeCKUX U
OpPraHMYECKUX COECIUHEHUN 3aJJaHHOTO COCTaBa U CTPOCHUS;

—  noobupamsv PEAreHTbl U YCIOBHUS PEAKLHH, ONpenessiTh MPOIYKTbl peaklyil, MO3BOJSIOIINX
peain3oBaTh J1a0OPaTOPHBIE U MPOMBIIIEHHBIE CIIOCOOBI MOIYYEHHS BaXKHEHIINX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB;

—  onpedenamb XapakTep cpelbl B pe3yibTaTe TUAPOJIM3a HEOPraHWYECKMX U OpPraHMYecKuX
BEIIECTB, IPUBOJUTH IPUMEPHI THIPOJIN3a BEILIECTB B I0BCEAHEBHON JKU3HU YEJIOBEKA, OMOJIOTHYECKUX
0OMEHHBIX IIpoIleccax U MPOMBIIIIIIEHHOCTH;

—  npueooumb  TIPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUUMili B IPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIIBHOCTH OPraHU3MOB;

—  000cHO6bl6amMb TPAKTUUECKOE MCIIOIb30BAHUE HEOPraHUYECKUX M OPraHMYeCKUX BELIECTB B
IPOMBIIIJICHHOCTH U OBITY;

—  GbINOAHAMb XUMUYECKUN SKCIEPUMEHT IO PACIIO3HABAHUIO M IOJIYYEHHUIO HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB pa3HbIX KJIACCOB B COOTBETCTBMU C NpPABWJIaMU U NpHEMaMH Oe30MacHOM
paboThl ¢ XMMHUUYECKUMHU BEUIECTBAMH U J1a00paTOPHBIM 000PYI0BaHUEM;

—  Ha OCHOBE XUMMUECKUX (DOpMyN M ypaBHEHUH peaKUUH npogooumv pacuém: MOIEKYISPHOM
(bopMyJibl OPraHUYECKOI'0 BEUIECTBA M0 €r0 IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B
€ro COCTaB, WM MO MPOIYKTaM CrOPaHHsI; MACCOBOM J0JM (MAacChl) XUMUUYECKOT'O COEIMHEHHSI B CMECH;
Macchl (00bE€Ma, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB JAHO B U30BITKE
(MMeeT TNpHMeCH); MacCOBOM MJIM OOBEMHOM JOJM BBIXOJA NPOAYKTa PEAKIHH OT TEOPETHUYECKH
BO3MOYKHOTO; TEIJIOBOTO d(PhekTa peakinu; 00HEMHBIX OTHOIIEHUN Ta30B MPU XUMUYECKUX PEAKIIUIX;
Mmacchl  (00bEMa, KOMMYECTBa BEIIECTBA) MPOAYKTa PEaKLUH, €CIM OJHO U3 BEIECTB JaHO B BHJIE
pacTBOpa € ONpeaeIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA;

—  UCNONb306amMb METOJBl HAYYHOIO IO3HAHMS: aHAJIN3, CHHTE3, MOJEIMPOBAHME XHMHUYECKUX
IPOLECCOB U SBJIEHUN MpPH PEIIEHUH Yy4eOHO-HCCIIEeOBATENbCKUX 33/Jay IO H3YYEHHUIO CBOICTB,
CHOCOOOB MOJYYEHHSI U PACIIO3HABAHUS OPTaHUUECKUX BEIIECTB;

—  npumensmb TpaBUia 0€30MACHOTO OOpaIleHHs] C €JKUMHU, TOPIOYUMHU U TOKCUYHBIMU BEIIECT-
BaMH, CPEJICTBAMU OBITOBOM XMMUU;

— ocywecmenams TOUCK XUMHUYECKOM MH(pOpMalUU MO Ha3BaHUAM, UACHTHPHUKATOpPAM, CTPYK-
TYpPHBIM (JOpPMYJIaM BEILECTB;

—  KPUTHYECKU OYeHU8amb U UHMEPNnpemupoeams XUMUUYECKy0 MH(GOpPMaIMI0 B CPEICTBAaX Mac-
coBoil nH(popmalum, pecypcax MHTepHETa, HAYUHO-MIOMYJISPHBIX CTAThSIX C TOUYKHU 3PEHHUS €CTECTBEHHO-
HayYHOW KOPPEKTHOCTH B II€JIIX BBISIBICHUS OMIMOOYHBIX CYXACHUNA U (OPMUPOBAHUS COOCTBEHHOM
NO3ULUH;

—  ycmanasenueéams B3aUMOCBSI3U MeXAY (pakTamu U Teopuelt, TPUUUHOM U CIEICTBUEM TP aHAIIN3E
NpoOJEeMHBIX CUTyalluii 1 0O0CHOBAaHMM IMPUHUMAEMbIX PELICHUN HAa OCHOBE XUMHUECKUX 3HAHU;

—  npeocmagnams TMYTU PeElIeHUs TO0OaTbHBIX MPOOJIeM, CTOSIUX IEpe]l YelIOBEYEeCTBOM, M
NEPCIIEKTUBHBIC HAPABICHUS Pa3BUTHSI XUMUYECKUX TEXHOJIOTHI, B TOM YHCJIE TEXHOJIOTUI CO3/1aHUs
COBPEMEHHBIX MAaTEPUAJIOB C Pa3IMYHBIMU CBOMCTBaMH, 3HATh BO30OHOBIIAEMbIE UICTOUHUKHU ChIPbI U
CHOCOOBI YTUIIM3ALUU TPOMBIIUICHHBIX H OBITOBBIX OTXO/IOB.
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BbINYCKHUK IOJYYHUT BO3MOKHOCTh HAYYHThCS:

—  ¢hopmynuposams 11€Nb UCCIECIOBAHMS, BBIIBUTATh U SKCIIEPUMEHTAILHO MPOBEPSATH TUIOTE3BI O
XMMHUYECKHX CBOMCTBAX BELIECTB HA OCHOBE MX COCTAaBa M CTPOEHUS, O CHOCOOHOCTH BELIECTB BCTYNATh
B XMMHUYECKHUE PEAKIUH, O XapaKTEPE U NPOAYKTaX XUMUUYECKUX PEaKIuil;

—  CaMOCTOSITENIBHO ANIAHUPO8AmMb U NPO8OOUMb XUMUYECKHE SKCIIEPUMEHTHI C COOII0EHUEM
npaBuiI 6e30MacHON pabOTHI C BEIECTBAMH H Ja00paTOPHBIM 000PYI0BaHHEM;

—  uHmMepnpemuposams JJAHHBIE O COCTaBE U CTPOCHHUM BEILLECTB, MOJYUYEHHBIE C IIOMOLIbIO COBpE-
MEHHBIX (PU3NKO-XUMHYECKHX METO/IOB;

—  onucvléams COCTOSHUE BJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHUYECKUX
NPECTaBICHUN O CTPOCHUH aToMa Il OOBSICHEHUS PE3yIbTaTOB CIIEKTPAIHLHOIO aHAJIN3a BEIIECTB;
—  Xxapakmepu306ams POJIb a30TOCOAEPIKAIIUX I'€TePOLUKIMYECKIX COCTUHEHUNH U HYKJIEHHOBBIX
KHUCJIOT KaK BaXKHEUIINX OMOJIOTrMYECKH aKTUBHBIX BELLIECTB;

—  NpocHO3uUpo8amsv BO3MOKHOCTb IPOTEKAaHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUH,
JeKalMX B OCHOBE MPUPOIHBIX U IPOU3BOJCTBEHHBIX ITPOLIECCOB.

Conep:xanue yueOHOro npeamera
10 xaace (170 4; 5 4. B Henem0)

Tema 1. HauajibHbIe IOHATHS Oprannyeckoii xumuu (18 4.)
Ilpeomem opeanuueckou xumuu. Opeanuueckue eewjecmea. UTo n3ydaeT oOpraHUYEcKas XUMHUS.
Kpatkuii ouepk pa3BuTHs OpraHuyeckod Xumuu. CpaBHEHHME HEOPraHUYECKUX U OPraHUYECKUX
BemecTB. CrIOCOOHOCTh aTOMOB YIJIEpOAa COSAMHATHCS B Pa3NUYHBIC IEMH. YTIEBOJOPOIBI M X
npousBoaHsle. [lonaTne o 3amecturene.
Teopusi xumuyeckoeo cmpoenus opeanudeckux coeounenuti. Ilonstue BameHTHOCTH. Paboter @. A.
Kekyne. Ponp A. M. byrnepoBa B CO31aHUM TEOpUU CTPOEHHSI OPraHUYECKUX COEOUHEHMU. Eé
OCHOBHbIE MOJOXeHUS. I[lpuunMHBl MHOrooOpasusi OpraHMYECKUX COEJUHEHHH: oOpa3oBaHUE
OJIMHAPHBIX, IBOWHBIX U TPOMHBIX CBSI3€W MEXy aToMamu yriepoaa. Mzomepus. Omnupudeckas, MO-
JeKyJsipHasi U CTPYKTYpHas (pOpMyIibl OpraHUYECKUX COSAUHEHUH.
Konyenyus cubpuousayuu amomnvix opoumaneu. CTpoeHne aToMa yriepojia: S- U p-opOuTalu, TUIBI
ux rubpuamuzanuu. OOpa3oBaHHEe KOBAJICHTHBIX CBSI3€H. DJIEKTPOHHAs W DJIEKTPOHHO-Tpaduueckas
dopmynbl aroma yriepoaa. Kraccuguxayus opeanuueckux CoeoOuHeHul. Knaccudukanus mno
3JIEMEHTHOMY COCTaBY: YIJIEBOAOPOJBI, TaJIOI€H-, a30T- M KHUCJIOPOJCOJAEpIKAIINEe OpPraHu4YecKue
coeauHenus. Knaccudukanus mo CTpoeHHIO YIJIEPOJHOTO CKEJNeTa: alUKIMYECKHe M LUKIMYEcKUe
(kapOOIMKIMYECKHE W TETePOIMKINYECKHE) OpraHuueckue BemiecTBa. Kiaccudukamms yrieBo-
JIOPOJIOB: TIpelieTbHbIE (aJKa- Hbl U LUKJIOAJIKAHbI), HETPEJACIbHbIE (AIKEHBI, alIKUHBI, AJTKaTUEHBI),
apomaruueckue (apensl). Kitaccudukanms opraHndecKkux COeAMHEHUH 10 HATUIHIO (PYHKITHO-HATBHBIX
TPYNI: THAPOKCHIIbHAS (CITUPTHI), KapOOHMIIbHAS (aTbICTH/IBI M KETOHBI), KapOOKCHIIbHAS (KapOOHOBBIE
KHUCJIOTBI), HUTPOTPYIa (HUTPOCOEAH- HEHUS ), aMUHOTPYIITA (AMUHBI).
Ipunyuner Homenxnamypvl opeanuyeckux coeourenutl. [loHSATHE O XUMHYECKOW HOMEHKJIAType.
Homenknarypa TtpuBuanbHas (McTOpHueckas) W paluoHaibHas. MexIyHapolHas HOMEHKJAaTypa
oprannyeckux coegunennid [UPAC. IIpuHIIMIIBI COCTAaBICHMS Ha3BaHUW OPraHUYECKUX COSAMHEHUH 10
IUPAC.
Knaccuguxkayus  peaxyuii 6  opeanuueckou  xumuu. IloHATHE O cyOcTpare W pearesre.
Knaccudukanus peakuuii o CTpyKTYpHBIM U3MEHEHHSIM BEILIECTBA: peaklUU MPUCOeINHEHUs (B TOM
qucie MOJIMMEPU3ALUH), OTUICTUICHUS (JJIMMHUHUPOBAHUS), 3aMeIIeHusT U n3omepusanuu. [lonstue o
FOMO- M Te€- TEpPOJUTHYECKOM pa3pblB€ KOBAJIEHTHOM CBS3M, 3JeKTpoduiaax MU HyKIeopHiIax.
Knaccupukanuss peakuuid Mo TUNY PEaKIUOHHBIX YaCTHIL: pPaguKalIbHBIC, AIICKTPOPIIBHBIE U
HykieopuibHble. Krnaccupukanus peakiuii MO0 H3MEHEHHIO CTENEHEH OKHCICHMS: OKHCICHHS M
BoccraHoBieHus. Kiaccudukanuss peakuuii MO YacTHBIM IpU3HAKaM: TaJlOTEHUPOBAHUE U
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JIerajJOreHUpOBaHue, THIPUPOBAHUE U JETMIPUPOBAHMUE, THApATAlUsi U JeruapaTanus, THIpOoraao-
TEHUPOBAHUE U JETUIPOraJIOr€HUPOBAHNUE.

Jdemoncrpanun. Koineknus OpraHMYecKMX BEHNIECTB M MaTEpUaloB, W3LCINA W3  HHX.
[apocrepxueBbie U 00bEMHBIE (CTIOapTa—bpurieda) Moxenu 3TaHoa, TUITHIOBOTO ddupa, OyTaHa,
n300yTaHa, MeTaHa, STWIEHA W aleTwIeHa. B3aumozelcTBUe HATpUs C 3TAHOJIOM, OTCYTCTBUE
B3aUMOJICHCTBUA C JUATWIOBBIM d3(upoM. Mopaens OTTalKUBaHWA TUOPUAHBIX oOpOuTaeit
(IeMOHCTpalMsl ¢ UCIIOJIb30BAaHUEM BO3AYIIHBIX IIAapoB). JleMOHCTpanoHHas Tabnuua

«Paznuunbie THOpHIHBIE COCTOSHHUS aroma yriaepoga». OOpas3lsl OpPraHUYeCKUX COCTUHEHUIN
pasIMYHbIX KJAcCOB. MoJenu OpraHn4ecKUX COEAMHEHUH C pPa3IM4HbIMU (DYHKIMOHAIBHBIMU
rpynmnamu. [ 'opeHre MeTaHa i nponan-0yTa- HOBOW CMECH Ta30BOM 3aKUTalIKU. B3pbIB cMecu MeTaHa
¢ xyopoM. ObecBeurBaHue OpOMHOI BOJbI 3THIIEHOM. Jlenonumepusanus noaustuieHa. [lonydenue
ATUJIEHA JETUAPATALMEN dTaHOIIA.

JlabopaTopHblii onbIT. M3roToBieHne Monenel MoseKya — MpPEeACTaBUTENEH pa3IMYHbIX KIJIACCOB
OpPraHUYECKUX COCIUHEHUM.

IIpakTuyeckas padora 1. KauecTBeHHBIN aHAIN3 OPraHUYECKUX COEAMHEHUN.

Tema 2. [IpeaenbHble yrjieBoaopoas (9 u.)

Anxamnvl. DIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl MeTaHa. ['oMosiornueckuil psn
JIKAHOB U UX u3omepus. [IpocTpaHcTBEHHOE CTPOSHHME MOJIEKYJI aIKaHOB (B TOM YHCiie KOH-(OopMepbI).
Homenknarypa ankanoB. IIpomsbliuieHHbIe Croco0bl MIOJIyYEHUs QJIKaHOB: KPEKHHT
HEPTENPOAYKTOB, pPEaKUIUs AaJKWIMPOBAHUS, TOIYYEHHE CHHTETHYECKOTO OCH3HMHA, HarpeBaHHe
yrieposia B arMmochepe Bogopoxaa. JlabopaTtopHble criocoObl MOJMyUYeHHs] alKaHOB: peakuus Bropiia,
NUPOJIU3 cojiell KapOOHOBBIX KHCIIOT CO WIeJIoYaMH, THIAPOJIN3 Kapounga amomuHus. dusmueckue
CBOIiCTBa ankaHOB. B3anMHOe BiIMSHHME aTOMOB B OpraHMuYecKUx Mojekynax. [lomoxurenbHblii u
OTpHLIATENbHBIA UHAYKTUBHBIE 3¢ (eKThl. [IporHo3 peakunoHHON COCOOHOCTH amKaHOB. MexaHu3M
peakuuil paJuKaIbHOIO 3aMelleHHsd. Peakiuu pagukaabHOIO 3aMEIEHUs: TaJOreHUPOBAaHUE U
HuTpoBaHue. Peakumm nerunpupoBanus. Peaknuu oxucieHus. [[pyrue peakuum c paspylieHHEM
yriiepogHou uenu. [Ipumenenue ankaHos.
Luxnoankanol. I'OMOJIOTUYECKUI PSJ U CTPOEHUE LMKIOAIKAHOB. X HOMEHKIIaTypa U H30MEpHs.
[lonsiTne o mnpocrpancTBeHHON un3oMepun. Kondopmepbl mukiorexkcaHa. CrocoObl MONYy4EHUS
LUKJIOAJIKAHOB: PEKTHUPUKAIUS HEPTH, KaTaJIUTHUECKOE JETHAPUPOBAHUE AapeHOB, BHYTPHUMOJIE-
KynspHas peakius Bropua. ®dusnueckne U XMMUYECKHE CBOMCTBA IMKJIOAIKAHOB (peakUuu MpHUcoe-
JUHEHMS U 3aMeleHus). [I[pumeHere NuKI0aaKaHoB.
Jemoncrpanuu. [lapocrep)kHeBble MOAEIM MOJEKYJ alKaHOB JJIsl WJUIIOCTPALUU CBOOOJHOTO
BpaieHus BOKpyr cBs3u C—C, a Takke 3aclOHEHHOW M 3aTOPMOXKEHHOM KOH(oOpMaiuil sTaHa.
[Tomyyenne MeTaHa U3 anerara HaTpUs M THAPOKcHIa HaTpus. ['opeHne MeTaHa, mponaH-OyTaHOBOM
cMmecH, napaduHa B yCIOBHIX M30bITKa U HEJOCTaTKa KUCIOpojaa. B3pbIB cMecn MeTaHa ¢ BO3AYXOM.
OTHoleHne MeTaHa, MponaH-0yTaHoBoOW cMecH, OeH3nHa K OpoMHOit Boje u pactBopy KMnOa.
JlabopaTopuble omnbIThl. V3rotoBnenue napaduHUpPOBaHHOM OyMaru, HCHbITAaHHE €€ CBOMCTB
(oTHOLIEHUE K Boje W xupy). OOHapyKeHHE BOJbI, CaKM, YIJIEKHCIOrO ra3a B MPOAYKTAaX TOPEHUS
CBEYH.

Tema 3. HenpenesibHble YI1eBoAOpPoabI (22 4.)
Anxenvl. DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl 3THUJIEHA. [ 'oMojIornueckuii
PSI M U30MEpUs ATIKEHOB (YTJIEPOAHOIO CKEJETa, FeOMETpUUIEcKast (yuc-mpanc-n30MepHsl), IOJT0KEHHS
JIBOWHOM CBs3HM, MexkiaccoBas). Homenkiatypa ankeHoB. ITpomblIieHHBIE CIIOCOOBI MOTYYECHHUS
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QJIKEHOB: KPEKMHT aJIKaHOB, BXOJISIIMX B COCTaB HE(PTH U MOMYTHOTO HE(YTAHOTO ra3a, IeTHAPUPOBAHNE
OpefenbHbIX  yraeBogopogoB. JlaGopaTopHble  crocoObl  TOJMYYEHHS  AJKCHOB:  PEAaKIUU
JIMMUHUPOBAHUS  (JErajJoreHUpOBAaHUE),  Jerujparanus CIUPTOB M JIETAJIOTEHUPOBAHUE
JUTaJIOTEHAJIKAHOB, a TAK)K€ JETUIPOraJJoOr€HUPOBAHNE IaJIOT€HOIPOU3BOAHBIX MPEEIIbHBIX YIJIEBO-
noponos. IlpaBuno 3aitneBa. dusmyeckne CBONCTBAa aJKeHOB. B3amMHOe BIMsSHHE aTOMOB B
OpraHu4eckux Mosiekynax. Me3omepHblil 3¢ dekt. IIporHo3 peakMOHHON CIIOCOOHOCTH aJKEHOB.
Mexanusm peakuui 3NeKTpOQUIBHOIO MPUCOEAUHEHHUs. Peaknuu NpUCOEAMHEHUS aAJIKEHOB:
raJIOTeHUPOBAHKE, THIPUPOBAHUE, TUAPOrallOr€HUPOBAHKE, TUApaTanys, nojauMepusanusa.  IIpasuio
MapkoBuukoBa. Peakiiuu okucienus aakeHoB nepmanranarom kamuss KMnOg (peakuus Barnepa) B
BOJIHOW U CEpPHOKUCIOM cpenax. [[pumeHeHne akeHoB.

Bvicokomonexynapnvie coedunenus. CTpoeHHE MOJIMMEPOB: MOHOMED, IIOJUMED, FIEMEHTAPHOE 3BEHO,
CTeleHb mosuMepusanuu. JIuHelHble, pa3BeTBIEHHBIE U CeTYaThle (CLIMTBIE) IOJIMMEPHI.
CrepeoperyiisipHble U HeCTEpEOperyisipHble mojsuMepbl. OTHOIIEHHE MOJUMEPOB K HarpeBaHUIO:
TEPMOIUIACTUYHBIE M TEPMOPEAaKTHBHbIE IOJMMEphl. [lonumepel Ha OCHOBE OJTUIICHOBBIX
YIJIEBOAOPOAOB M HUX IPOM3BOJIHBIX: IOJUATUIICH, TMOJMUIPONWIEH, HOJUTETPaPTOPITHIICH,
NIOJINBUHUJIXJIOPU,.

Ankaouenvr. Kiaccudukanuus JIUEHOBBIX YIJIEBOAOPOAOB: H30JIMPOBAaHHBIE, KyMYJIHPOBaHHBIE,
conpsixéHHble. HoMeHKIaTypa 1 u3oMepus JUEHOBBIX YIJIEBOJIOPOAOB (MEXKKIIACCOBasi, YIIEPOAHOIO
CKEJIETa, B3aUMHOIO IIOJIOKEHMSI KpaTHBIX CBsi3ed, reomerpuyeckas). CTpoeHHE CONpPSHKEHHBIX
ankaaneHoB. CriocoObl MOyyeHus ajJKaJueHoB: AETHAPUPOBAHNE aJIKaHOB, peakuus Jlebenesa, neru-
JpOrajloTeHUpOBaHNEe JurajgoreHankaHoB. dusnueckue CBOMCTBA JMEHOBBIX YIJIEBOJOPOJIOB.
XVMMHYECKHE CBOMICTBA JMEHOBBIX YIVIEBOAOPOJOB: DPEAKLIUM NPHUCOEAMHEHHUS, OKHUCIICHMS,
HOJMMEPHU3AIMK U OCOOCHHOCTH UX IpoTekaHus. HaxoxaeHue B pupo/ie U MPUMEHEHUE aJIKaUEHOB.
Tepnienbl. Onactomeprl. HarypanbHblii Kaydyk Kak MPOAYKT TOJIMMEPU3ALMKA  H30IPEHA.
Cunternyeckue kayuyku: OyranumeHoBbli kaydyk (CBK), NHMBHHUIOBBINA, H3ONPEHOBBINA, XJIOPO-
IIPEHOBBIN, OyTagueH-CTUPOJIbHBIA. Bynkanuzanmus KaydyykoB: pe3uHbl U 300HHUT. AJKuHbL.
DONEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl — aleTuiieHa. ['oMoaorudeckuil psa u
U30MEpUsl  aJKUHOB (YIJEpOAHOrO CKEJeTa, IOJIOKEHHUS TPOWHOM CBSI3M, MEXKKJIAccoBast).
Homenkiarypa AJIIKUHOB. CrocoObl MONy4YeHHsI aJKUHOB: MUPOJIM3 MeTaHa (B TOM 4HCIE
OKHCIUTENIbHBI MUPOINU3 MPUPOJHOTO Tasa), KapOWIHBIM MeTOJ, JEeTHAPOraJoreHHUpPOBAHUE
JUTaJIOTEHAJIKAHOB, B3aMMOJEICTBUE COJEW alleTUIIEHOBBIX YIJIEBOJOPOAOB (ALETHWIEHUIOB) C
rajjoreHajikaHamu. @usnueckue M XMMHUUYECKUE CBOMICTBA alleTHIIEHOBBIX YIJIEBOJOPOJOB. Peakuun
NpUcOeIUHEeHUs  (TWAPUpPOBaHHE,  TaJlOTEHUPOBAHUE,  TUAPOTAIIOTEHHPOBAHUE,  TUApaATalus,
TpuMepu3auus anetwieHa). Peakuus Kydeposa u mpaBmiio DnbrekoBa. KUCIOTHBIE CBOMCTBA alIKHUHOB.
Auerunenunpl. OKucClIeHHE aJIKMHOB pacTBOpoM mnepManranara kanmus KMnOs4 u  ropenue.
O6mactn  mpuMeHeHHUs anetuieHa. [IpumeHeHHe romMosoroB areTwieHa. [lomumepb Ha OCHOBE
aleTuiieHa. Bununanerunen.

JdemoncTpanun. O6bEMHBIE MOJENHN YUC-MpaHc-U30MepOoB ankeHoB. [lonydyeHue sTuieHa u3 sTaHoia
U JIOKA3aTeNIbCTBO HEMNpeAeIbHOI0 CTPOCHHUS ATUJIeHa (peakiuu ¢ OpOMHOH BOJOH M pacTBOpPOM
KMnOy4). ObecrBeunBanue >TuieHOM OpoMHOW Boabsl U pactBopa KMnOs. Topenue sTHieHa.
B3anMonencTere ankaHoOB M QJIKEHOB C KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTOM. Moaenu MOJIeKys
QJIKaJIMEHOB C H30JMPOBAaHHBIMU, KYMYJIMPOBAHHBIMM U COINPSDKEHHBIMM JBOMHBIMU CBS3SIMH.
Koarynsmust MieyHoro coka KkaydykoHOCOB (Mojio4asl, OJyBaHYMKa WK puKyca). Jlenomumepusanus
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KaydyKa ¥ JOKa3aTeJbCTBO HAJMYMS JIBOMHBIX CBS3€H B MOJIEKYJaX MOHOMEPOB (peakuuu ¢ OpOMHOI
Boioll u pactBopoM KMnOgs). O3naxominenue c koiuekuuedl «Kaydyku u pesusbs». Ilomyuenue
arieTuieHa u3 kapouaa kanpuus. O0bEMHBIE MOICTH AIKMHOB. B3anMoaelicTBre aieTuiena ¢ OpoMHON
Bojoi. BzanmopeiictBue anerunena ¢ pacteopom KMnQOgy. ['openue aneruiieHa.
JladopaTopHblii onbIT. O3HAKOMJICHHE C KOJUICKITUEH 00pa3IioB IJIACTMACC U BOJIOKOH.
IIpakTnyeckasi padora 2. YrieBOAOpPOIbI.

Tema 4. ApomaTudeckue yriaeBoaopoabl (12 4.)

Apenvi. IlepBbie cBefeHns 00 apoMaTHIECKUX coequHeHusX. CTpoeHre MOJIEKYJ bl OSH301a: €AnHAs TT-
AJIEKTPOHHAsI CUCTEMA, WM apOMaTH4YecKHil cexcreT. I'omonormyeckuit pan. M3omepus B3auMMHOIO
pacrnojioKeHusl 3amecTurenel B 6eH30ibHOM Kosblle. Homenknatypa apenoB. Kcumnomnsl. IIpo M-
JICHHBIE CTIOCOOBI TOJY4eHHUs1 OEH30Jla U €r0 TOMOJIOTOB: apoOMAaTH3alvsl aKaHOB W IMKIIOAJKAHOB,
TpUMepHU3alus aneTwieHa (peakiust 3enuHCKoro). JlabopaTtopHble CHOCOOBI TONyYEHUS aApPCHOB:
ANKWINpOBaHUE OEH30Ja, MUPOJIHU3 COJIeH apoMaTUYecKuX KUCIOT. Du3nyeckue CBOICTBA apeHOB.
[Tporuo3 peakIoHHOM CIOCOOHOCTH apeHOB. Peakiuu 31meKTpoGUILHOT0 3aMEICHHS] U UX MEXaHHU3M:
rajioreHMpoBanue, ankuianpoBanue (peakuust Opunens— Kpadrca), HuTpoBanue, cyinbpupoBaHue.
Peakuuu npucoeauHeHusi: TUIPUPOBAHME, PAJUMKAIBHOE TrajoreHupoBaHuE. Peakuuu OKHUCIICHHS.
Tonyon kak romonor 6enzona. OcoOEHHOCTH XMMHUYECKUX CBOWCTB alKMIOeH30J70B. OpH- €HTaHTHI
IepBOTO M BTOPOTO poja. B3amMHOE BIMSHUE aTOMOB B MOJIEKYJaX aJKWJIOCH30JI0B HA IpUMepe
peakuuu 3amenienus. Peakuuu okucienus. [Ipumenenne apeHos.
Jdemoncrpauumn. IlapocrepxHeBbie 1 00bEMHBIE MOJENIN OEH30J1a U €r0 ToMoJIoroB. PacTBopenue B
OeH30I1€ pa3IMYHBIX OPraHMUYECKUX (Hanpumep, XJ1opodusuia u3 pacTeHui) 1 HEOPraHUYECKHX BEIIECTB
(HampuMmep, cepbl, noja). O3HaKoMIIeHHE ¢ (PU3NYECKUMU CBOMCTBaMH OeH301a (PacTBOPUMOCTD B BOJIE,
IUIOTHOCTb, TEMIIepaTypa MiasyeHus ). ['opeHne 6eH3oia Ha CTeKITHHOM nanouke. OTHoIIeHHe OeH301a
K OpomHo#t Bozie v pactBopy KMnOs. Hurposanue 6enzosa. OTHoIIEHHE TOyo1a K Bojie. PacTtBopeHune
B TOJIyOJ€ pa3IUYHbIX OpraHMYECKHX (Hampumep, xJopoduiia U3 pacTeHHUH) M HEOPraHUYECKHX
BEIECTB (Harpumep, cepol, noaa). OdeciBeunBaHue ToayoaoM pactBopa KMnO4 u 6poMHO# BOJBI.
Tema 5. IlpupoaHbie HCTOYHUKHU YIJIeBOI0POaAOB (8 u.)

Ilpupoonsiii eaz u nonymuwviii Hegpmsanou 2as. IlpuponHbeiii Ta3 u ero coctan. [IpombinieHHOE
UCIOJIb30BaHUE M TepepaboTka MpHupogHoro rasza. IlomyTHele He(TsSHBIE Ta3bl U HUX TepepadoTKa.
@pakuuy MonyTHOro He(TAHOTO ra3a: ra3oBblii O€H3UH, TPONaH-0yTaHOBask CMECh U CyXOil ras.
Hegmuw. He1h Kak mpupoaHBINA HCTOUYHUK YTIIEBOJAOPOIOB, €€ cocTaB U (pusndeckue cBoicTBa. JloOprua
U niepepaboTKa yriaeBoJ0pO0B Kak MPeIMeT MEXTyHAPOJHOTO COTPYAHUYECTBA U BasKHEHIIas 0Tpacib
skoHOMUKH Poccun. Ilpombinuiennas nepepadotka HepT. Pextudukamus (hpakioHHast IEPErOHKa).
Opakiuu HedTU: OEH3MHOBas, JIMTPOMHOBAs, KEPOCHHOBAs, rasoinb, ma3yr. CossipoBble Macia.
Bazenun. [Ilapadun. T'yapon. KpekuHr HePTEnpoayKTOB: TEPMUUYECKHM, KaTaTUTHUYECKUM,
ruapokpekur. Pudopmunr. Huknuzanusa. Apomartuzanus. JleToHanmoHHas CTOWKOCTh O€H3MHA.
OxkTtanoBoe uncino. Kamernnuviii yeons. [Ipomviuinennas nepepabomka kamennoco yens. HaxoxneHue B
IPUPOJIE U COCTAB YIJIsl: KAMEHHBIN yrojib, aHTPALUT, OYpbIi yroib.
KokcoBanue u ero mpoayKkThl: KOKC, KAMEHHOYIOJIbHasl CMOJja, HAaJCMOJbHAs BOJAA, KOKCOBBIM ras.
lasudukanus yras. BogsHoit rasz. Karanuruueckoe ruipupoOBaHUe yIIIs.

Tema 6. 'mapokcuiacoaep:xkamue oprannieckue Bemecrtna (20 4.)
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Cnupmui. TlonsiTHE O cHupTax, UCcTOpus HUX u3ydeHHs. DyHKUMOHaIbHAs I'MJIPOKCUIIbHAS TPYIIIA.
Knaccudukanuss cnupTroB: MO TUIY YIJIEBOJAOPOAHOTO paaukaia (TpenenbHble, HempeaeibHbIe,
apoMaTHYECKHE), 110 YUCIY TMJIPOKCHIBHBIX IPYII B MOJIEKYJ€ (OJHO- U MHOTOAQTOMHBIE), 110 TUITY
YIJIIEPOAHOIO aTOMa, CBSI3AHHOT'O C TMAPOKCUIIBHON IpYIION (II€pBUYHbBIE, BTOPUYHBIE, TPE-TUUHBIE).
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI CIIUPTOB.

Tomonoeuueckuii pso npedenbHvix 00HOAMOMHbIX cnupmos. I3omepust (1moaoxeHust GyHKIIMOHATBHOU
IPYMIIbI, YIJIEPOJHOIO CKelleTa, MEXKKJIaccoBas) M HOMEHKJIaTypa ajJkaHoyoB. OOmme crnocoOsbl
IOJIy4EeHHUsl aJIKaHOJIOB: TMIpaTalls aJIKeHOB, T'MIPOJIM3 TaJoreHalKaHOB, BOCCTAHOBJIEHHE KapOo-
HWIBHBIX coeanHeHnH. CrocoObl MOMy4eHUS HEKOTOPBIX AJKAHOJIOB: METUJIOBOTO  CIHPTAa -
peakuuen ILIEJIOYHOro TUAPOJIM3a XJOpMETaHa M U3 CHHTE3-Ta3a, STWIOBOIO CIHUpPTa - CIIUPTOBBIM
OpOo’KeHHEM  TJIIOKO3bl U TMJpaTalliell 3TUJIEHA, MporaHoyia-1 — BOCCTaHOBIEHUEM MPONHOHOBOIO
aJIbJIeTU/AA, TIPOTIaHoJIa-2 — THUAPHUPOBAHMUEM alleTOHA M THApaTallel MPpOonHIeHa.

Qusuueckue ceoticmea cnupmos. BopgopoaHas cBs3b.  [IporHo3 peakmoHHON CIOCOOHOCTH
IIPEJEIbHBIX OJHOATOMHBIX CIIMPTOB M €T0 MOATBEP)KIECHUE IIPU PACCMOTPEHUH XUMUYECKUX CBOMCTB
CIMPTOB: KHCJIOTHBIE CBOMCTBA, PEAKUMU HYKICO(UIBHOTO 3aMELIeHHs C TajloreHOBOJOPOIaMH,
MEXMOJIEKYJISIpHAs U BHYTPUMOJIEKYJIIpHas JeruapaTtanus (oJydeHrue MpocThiX 3(UpPOB U aJIKEHOB),
peaKkUMy JIETUApUPOBAHMS, OKUCIEHUS U dTepuduranuu. Husmme u Bbicmne (KUPHBIE) CIUPTHI.
Cunrernueckue Moromue cpeactsa (CMC). Obiactu npuMeHeHus: MeTaHola. TOKCHYHOCTh METAHOIA.
OO6nacTu MPUMEHEHUS STUIIOBOTO CIIUPTA. AJTKOTOJIM3M KaK COLMAIBHOE SIBICHUE U €0 MPO(UITAKTHKA.
Mmnozoamommvie cnupmel. ATOMHOCTh CIUPTOB. ['TMKOIM U riMuepuHbl. M3omepus, HOMEHKIaTypa u
MOJIyY€HUE MHOTOATOMHBIX CHUPTOB. OCOOEHHOCTHM XMMHMUYECKHUX CBOMCTB MHOTOAQTOMHBIX CIIMPTOB.
KauecTBeHHas peakiysi HA MHOTOAaTOMHBIE CIIMPTBI. DTUJIEHTIIMKOJb U TIUIEPUH, KaK IPEICTaBUTENN
MHOT0aTOMHBIX CIIUPTOB. [I[puMEHEHNE STUIEHITIMKOIIA U TIIULEpUHA.

@enonvi. CocTaB M CTPOCHHE MOJEKYNIbl (eHosa. ATOMHOCTH (EHONOB. ['oMosorndyeckuit psn,
u3oMepHus U HoMeHknarypa (enonoB. CrocoObl mosyueHust peHona: U3 KaMEHHOYTOJBbHOW CMOJIBI,
KYMOJIbHBIH CI0C00, U3 rajloreéHapeHOB U METOIOM I1leJI0yHOoro 1iaBa. dusndeckue cBoicTBa EHOIIOB.
XUMHYEeCKHue CBOMCTBAa (PeHONA: KHCIOTHBIE CBOWMCTBA, OKHUCIICHHE, PEAKIUU IJIEKTPO(HILHOTO
3aMeleHus (raloreHupoBaHre, HUTPOBAHUE), MOJIMKOHeHcanus. KauecTBeHHbIE peakiny Ha (PeHOIT: C
OpomHoIi Boaoi 1 pacTBopoM xjopuaa xeneza(Ill). [lpumenenue Gpenomnos.

Jdemoncrpanun. IllapocTepskHEBblE MOJAEIM MOJIEKYJ] OJHOATOMHBIX W MHOTI'OATOMHBIX CIHUPTOB.
dusnueckue CBOWCTBa 3TaHOJA, MpomaHoia-1, OyraHona-1. B3zaumojeiicTBue HaTpusi CO CIUPTOM.
B3aumoneiicTBue cnypra ¢ pacTBOPOM JMXpoMaTa Kajaus B cepHOH kucnore. [lomydeHue ciokHOro
s¢upa. [Tonyyenue stmieHa u3 staHona. CpaBHEHHE peakIUil TOPEHUS ATUIOBOTO U MPOIMUIOBOIO
cnupToB. OOHapy)KeHHE STHJIOBOTO CIHUPTAa B PA3IMUYHBIX MPOJYKTaX C MOMOULIbI0 HOA0(POPMHOMN
npoOsl.  B3aumoneiictBue rmuepuHa co cpexkeocaka€HHbIM Cu(OH)2. Pacno3naBanue BOAHBIX
pacTBOpOB IHIIepUHa U 3TaHosia. OTHOIIEHNE STUJICHIJIMKOJISA U INIMLEPHHA K BOJIE M OPraHUYECKUM
pactBopuTensiM. PactBopuMocTh ¢eHosa B BOAE€ NpU OOBIYHOM U TOBBIILIEHHOW TemIepaType.
BoiTecHenue ¢eHona u3 geHosnsTa HaTpUs yroibHOU kucioTod. KauecTBeHHBIE peakiuu Ha (eHou:
oOecrBeunBaHre OpOMHOM BojbI U B3ammozeilicTBue ¢ pactBopoM FeCls. OGecuBeunBanue ¢eHona
pactBopoM KMnOa.

IIpakTyeckas padora 3. CupThl.
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Tema 6. Aubaeruabl 1 KeTonbl (10 u.)

Anvoecuovi. AnbIeruapl Kak KapOOHWIBHBIE OpraHwueckue coeauHeHws. COCTaB UX MOJIGKYT U
AJIEKTPOHHOE CTpoeHue. I'omonorndeckuil psii, U30Mepusi U HOMEHKJIATypa ainbaerujoB. CrocoOsbl
IIOJIyYEHUS: OKUCJIEHHE COOTBETCTBYIOLIUX CIIMPTOB, OKHMCIEHHUE YriieBojoponoB (Bakep mpouecc),
rUApaTalnys ajKWHOB, MHUPOJIU3 KapOOHOBBIX KHCIOT WM HX COJICH, IIEJTOYHOM THAPOIU3
nurajoreHankaHoB. Dusznyeckue CBOMCTBA anpaerujoB. [IporHo3 peakIMOHHON CHOCOOHOCTH
anbIeruioB. XUMHUYECKHUE CBOWCTBA: pPEaKIMM MPHUCOEAUMHEHHs (IIMaHOBOAOPOJA, THAPOCYIb(PUTA
HaTpus, peakTuBa ['puHBsApa, THIPUPOBAHUE), PEAKIMH OKHUCIECHUS («CepeOpsHOro 3epkana» u
koMmruiekcamu  Mmenu(ll)), peaknum KoHJeHcauuu (aJIbOJIbHAsE W KPOTOHOBAs, C A30THUCTHIMHU
OCHOBaHUSIMU U MOJIUKOHJIEHCAINH ), PEAKIIMH 3aMEILEHUS IO 0-yIJIEPOIHOMY aTOMY.
Kemonwvr. Ketonsl kak kapOoHMIBHBIE coenHeHHsE. OCOOEHHOCTH COCTaBa M AJIEKTPOHHOT'O CTPOCHUS
UX MOJEKyNI. ['OMOJIOTMYeCKHH psii, M30MEpUs U HOMEHKIIATypa KeToHOB. CrocoObl MOITydeHUus
KeTOHOB. Pu3nyeckue cBONCTBa KETOHOB. [IporHo3 peakimoHHo! crnocoOOHOCTH KETOHOB. XMMHUYECKHE
CBOMCTBa KETOHOB: peaKlUW MPUCOEIWHEHUs (LIMaHOBOJIOPOAA, TUAPOCYIh(UTA HATPHUS, pEaKTHUBA
['punbspa, THAPUPOBAHUE), PEAKIINH OKUCIICHHS, PEAKI[UU 3aMEIICHHUSI 110 0-YTICPOJAHOMY aTOMY.
JdeMoncTpanun. Mogenu MOJEKyNl anbJIeruaoB: Imapoctep:kHeBble U CtioapTra—Dbpurieoa.
Oxucnenue OeH3anbAeruaa KUCIopoaoM Bo3ayxa. [lonydenue dhenondopmanpaerugHoro moimMepa.
JlabopaTopHublie onbIThl. [lonyyeHne ykcycHOro anpieruja oKMciIeHUEeM 3TaHosa. O3HaKOMIIEHHE C
(U3NUIEeCKUMHU CBOMCTBaMHU aNbICTUAOB (alleTajbJerua W BOIAHOTO pacTBopa (OpMalIbJETHAR).
Peakius «cepeOpsinoro 3epkanay. Peakinus ¢ rugpokcugom Menu(ll) mpu HarpeBanuu. OTHOIIEHHE
alleTOHA K BoJie. ALIETOH KaK OpraHu4eCKHil paCTBOPUTEIID.
IIpakTuyeckas pabora 4. AnbIerujbl U KETOHBI.

Tema 8. Kap6oHoBbIe KHCJIOTHI M X npou3BoaHbIe (20 4.)
Kapbonosvie kucnomul. TlonsiTue 0 KapOOHOBBIX KHCHOTaX. Kinaccudukarus kKapOOHOBBIX KHCIIOT: 11O
IOpUPOJIE  YIJIEBOJOPOJHOTO pajuKaia, IO YHCIAY KapOOKCHWIIBHBIX TIpyNI. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTpOeHUe KapOOKCWIbHOM rpynnbl. KapOoHOBBIE KHCIOTHI B Ipupoae. I'omoro-
TUYECKHUH psijl IPEAETIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. M30Mepus 1 HOMEHKIIaTypa.
Ilonyuenue xkapOOHOBBIX KUCIIOT OKUCICHUEM aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB U aJIbJIETUJIOB, a
TaKK€ TUAPOJIN30M  (TPUTaJOreHaJKaHOB, HUTpUioB). llodydeHne MypaBBUHOM  KHCJIOTHI
B3aUMOJICIICTBUEM THJIpOKCHAAa Hatpus ¢ okcuaoMm yriepoaa(ll), ykcycHOM KuCIOTBI —
KapOOHMJIMPOBAHWEM METUJIOBOTO CIUPTa W OpOXKEHHEM JTaHOJA, IMPOINUOHOBOW KHUCIOTHI —
KapOOHUIMPOBAHUEM JTUIICHA.
Qusuueckue ceoticmea KapOOHOBBIX KUCIIOT, O0YCIOBIEHHbIE MOJIIPHBIMH MacCaMH M BOJAOPOJHBIMU
cBsi3aMU. [IporHo3 XuMHU4YecKux CBOMCTB KapOOHOBBIX KUCIOT. OOIIue cBOWCTBA KUCIOT. Peakiuu no
yrieBogopoaHoMy pamukany. OOpa3oBanue (yHKIMOHAIBHBIX MPOU3BOAHBIX. Peaknus stepudu-
kauuu. OOpa3oBaHue raJloreHaHTHAPUA0B, aHTHIPUIOB, aMHU10B, HUTPpUIIOB. MypaBbuHas U yKCyCHas
KHUCJIOTHI KaK MPEJCTaBUTENU MpPeNeiIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCHOT. [lanbmuTHHOBas u
CTeapuHOBasi KHCIOTHI KaK MPEJACTABUTENN BBICIIUX MPEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIXKHC-
70T. AKpuioBass W METaKpUJIOBas KHCIOThl KaK MPEACTaBUTEIM HEMPEACNIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OJNIeNHOBAs, JIMHOJIEBAs] M JIMHOJICHOBASI KUCIOTHI KaK MPEACTABUTEIN BBICIITHX
HENPEJENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. beH30iHas ¥ canumuioBas KHCIOTHI Kak
NPEJCTaBUTENIN apOMATHYECKMX KapOOHOBBIX KHCIOT. JIByXOCHOBHBIE KapOOHOBBIE KHCIOTHI Ha
puMepe 1aBeaeBoi KUCIOThl. [I[puMeHenue 1 3HaueHue KapOOHOBBIX KHCIIOT.
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Coau kapoonosvix kuciom. Meina. Tlomydenue comeii  KapOOHOBBIX  KHCJIOT HAa OCHOBE OOIIMX
CBOMCTB KHMCJIOT: B3aUMOJICHCTBUEM C aKTUBHBIMU METAJUIAMU, OCHOBHBIMHM OKCHJaMH, OCHOBAaHUSMU
win cosisiMu. [lonydenue comneil KapOOHOBBIX KUCIIOT IIEIOYHBIM THIAPOIU30M CIIOKHBIX 3PHUPOB. XHU-
MHYECKHE CBOWCTBA coOJieil KapOOHOBBIX KHUCJIOT: THAPOJIU3 10 KaTHOHY, PEAKIIMW MOHHOTO OOMEHa,
MUPOJIN3, DJIEKTPOJIU3 BOJHBIX pacTBOpPoB. Mbuta. JKECTKOCTH BOABI M CIOCOOBI €€ YCTpaHEHHS.
[Tpumenenue comneit KapOOHOBBIX KHCIIOT.
Cnoorcnvle 3¢pupwi. CTpoeHHE MOJEKYJ, HOMEHKJIATypa U U30MEpUS CIOXKHBIX 3pUpoB. Duznyeckue
cBoiicTBa CIOKHBIX 2QupoB. CrocoObl MOMY4YEHHs] CIOXKHBIX 3(PHUPOB: peakius ATepuduKalu,
B3aMMOJIEMCTBHE CIIMPTOB C aHTMAPUIAMH WM TAJIOT€HAaHTMAPUAAMU KUCIOT (peakliys MOJIUKOHACH-
calyy) Ha MpHUMEpe MOMyYeHHS MOMUAITUIICHTepedTanaTa. XUMHUUECKUE CBONCTBA CIOXKHBIX Y(HUPOB:
ruzpou3 u ropenue. Ilpumenenne cioxHbIX 3(UpoB.
Bocku u srcupvi. Bocku, ux cTpoeHue U CBOMCTBA. PacTuTelbHbIE U KUBOTHBIE BOCKH. bronornueckas
poiib BOCKOB. JKHpBI, UX CTpOEHHE M CBOMCTBA: OMBUICHHE, FMAPUPOBAHUE PACTUTEIBHBIX KHUPOB.
buonorudeckast poib )XKHpPOB. 3aMeHa )KUPOB B TEXHUKE HEMUILEBBIM CHIPbEM.
JemoncTpanun. Mojenu Moiekya KapOOHOBBIX KHUCIOT: mapocTtepxHeBbie 1 CTioapra—Dbpurieoda.
Tabmuna «Knaccudpukanus xkapOOHOBBIX KHUCIOTY». Du3nueckue CBONCTBA 3TaHONA, MpormaHona-1,
Oyranona-1. IlomyueHue ykcycHou3o- amuioBoro sdupa. Komnmekuus opraHu4ecKuX KHCIOT.
OTHO1IEHUE TIPEIETBHBIX U HETIPEIEIbHBIX KUCIOT K OPOMHOM BOJIE M PacTBOPY IEPMaHTaHATa KaJIHs.
[Honyuenue mbina u3 xupa. CpaBHEHHE MOIOIIKUX CBOMCTB X03saicTBeHHOTO Mbula 1 CMC B kEcTKOM
Boge. Kommekmusi cnoxubix 3¢upoB. Illapoctep)kHeBble MOAEIM MOJEKYT CIOXKHBIX 3(QUPOB U
M30MEPHBIX UM KapOOHOBBIX KUCIOT. [lomyuenne npusTHO MaxHyIIEero cilokHoro s¢upa. OTHOIIEHHE
CJIMBOYHOTO, TOJCOJIHEYHOT0, MAIIMHHOIO Macesll M MaprapuHa K BOJHBIM pacTBOpaM Opoma u
nepMaHranara kanus. JlaGoparopHsie onbITbl. O3HaKOMIICHHE C (PU3NYECKMMHU CBOMCTBAMHU HEKO-
TOPBIX NPEIENbHBIX OJHOOCHOBHBIX KHCJIOT: MYPaBbUHOW, YKCYCHOH, MacisHoH. OTHOIIEHHE
pa3IMYHBIX KUCIIOT K Bozie. B3anMoeiicTBie pacTBOpa YKCyCHOM KUCIOTHI ¢ MeTaioM (Mg unu Zn),
okcupoM Metaima (CuQO), rumpokcmmom wmetammia (Cu(OH)2 wmu Fe(OH)3), compio (NaxCOs wm
pacTBopoM MbLUIa). O3HaKOMIIEHHE ¢ 00pa3laMu CIOKHBIX 3(UpoB. OTHOILIEHUE CIOXKHBIX 3(PUPOB K
BOJIE€ M OpraHMYECKUM BellecTBaM (KpacuteisMm). BeiBeneHre sKUpHOro MsTHA € MOMOIIBIO CJIOKHOTO
a¢upa. PacTBOpUMOCTH )KUPOB B BOJIE U OPraHUYECKUX
pacTBOPUTEIISX.
IIpakTnyeckas padora S. KapOGoHOBBIE KUCIIOTHI U UX IPOU3BOJIHBIE.

Tema 9. Yriaeoanl (13 41.)
Venesoowi. CocTaB MOJIEKYI YIIIEBOJIOB M X cTpoeHue. Kimaccudukarys yrieBo1oB: MOHO-, -, OJIUTO-
U TIONHCaxapupl; KETO3bl M ajibJ03bl; TETPO3bl, IEHTO3bl, TI'eKCO3bl. BoccraHaBinuBaromue u
HEBOCCTaHABJIUBAIOLIUE YIIIeBOAbl. bruonornyeckas posib U 3Ha4Y€HUE YIJIEBOIOB B KH3HU YEJIOBEKA.
Monocaxapuowvi. CTpoeHHE MOJIEKYJIbl U (U3UYECKHE CBOWCTBA TIOKO3BL. [{ukmnueckune (Hopmbl
TJIIOKO3BI ¥ X OTpaXkeHHe ¢ MoMolbio popmyin Xeyopca. [ muko3uanslii ruapokcui. a-D-rimoko3a u f-
D-rmroko3a. Tayromepusi kak pe3ylbTaT paBHOBECHS B pacTBOpe TIiItOKO3bl. [lomydeHue ritoKo3bl.
®orocuHTe3. XMMHUYECKUE CBOMCTBA: PEAKLMU IO ANBIACTUIHOW M IO THUAPOKCUIIBHBIM TpYMIIaM.
CriuproBoe, MOJIOYHOKHUCIIOE U MACIISTHOKHCIIOE OPOXKEHHS TIII0K03bl. DpyKTO3a KaK N30MEp TITIOKO3HI.
CrpykTypa, puznyeckre 1 XuMHUIECKUe CBOMCTBA (PPYKTO3BI.
Hucaxapuovi. CtpoeHue monekyn aucaxapunoB. Caxapo3a. Haxoxnenue B mpupogne. Ilomydenue
caxapo3bl U3 caxapHOUl CBEKIIBI. XMMUYECKUE CBOMCTBA caxapo3bl. JIakTo3a M MajibTO3a Kak U30MEphI
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caxapo3ssl. VX cBoiicTBa u 3HaueHue. [loaucaxapuowvl. CTpoeHHE MOJIEKYI noaucaxapuaoB. Kpaxman.
CocTtaB U cTpoeHHE MOJIEKYIIBI KpaxMaia. AMUIO3a M aMUJIONIEKTUH. XUMHUYECKNE CBOMCTBA: THIPOJIU3
U KauecTBeHHas peakuus. Haxoxxnenue B mpupoze, MNOIyYEHHME M IPUMEHEHHE KpaxMala.
Buonornyeckas pons kpaxmaina. CTpoeHHe MOJIEKYI HeJTo03bl. CBOMCTBA EUTI0NI036l: 00pa3oBaHue
CJIO)KHBIX 3(QUPOB U IMPOAYKTOB aIKUIMpoBaHMsA. HUTpaTsl M amerarsl LEUIIOJI03bl — ChIPbE Ui
NOJIy4EHHUs B3pBIBYATHIX BEIIECTB U UCKYCCTBEHHBIX BOJIOKOH. HaxoxaeHue B mpupoJe,
Ouosiornyeckas posib U IPUMEHEHUE LIEIUTIOI03bI.
JdemoncTpanuu. OOpasipl yriaeBoJOB M NPOAYKThl Ha UX ocHoBe. [losyueHue caxapara KajabLus,
BBIJICJIEHUE CaXxapo3bl U3 pacTBOpA caxapara Kaiblus. Peakius «cepeOpstHOro 3epkaay Al TIF0KO3BI.
Peakuuu ¢ pykcuncepHucToil Kucinoto. OTHOLLIEHUE pacTBOPOB Caxapo3bl U MAJIBTO3bI K THIPOKCUTY
menu(Il). OsznakomneHwe ¢ (QHU3NYECKUMH CBOMCTBaMH KpaxMmana. llomydeHume KpaxmaabHOTO
kieiicrepa. O3HakomiieHHE C (DU3MYECKUMH CBOWCTBAMH IIeJUTIONIO3BL.  [loiydeHwe HHUTpaToB
LEJLTEOJIO3BL.
JlaGopaTopHblie onbIThl. O3HaKOMIIEHHE C (U3MUECKUMH CBOMCTBaMHU TIJIIOKO3bl. B3aumopelcTsue
IIIOKO3bI ¢ ruapokcuoM Meau(ll) mpu komHaTHOHM Temmeparype M mpu HarpeBaHuu. KucCIOTHBIM
IUJIpoNn3 caxaposbl. KauecTBeHHas peakius Ha kpaxmall. O3HaKOMIIEHUE ¢ KOJIJIEKIMEH BOJIOKOH.
IIpakTuyeckasi padora 6. YriaeBoapl.

Tema 10. A3oTocoaep:kaiue OpraHuvdecKue coeuHeHust (25 4.)
Amunwi. Ilonstue o0 ammnHax. Kinaccuduxanuss aMMHOB 1O 4YHCIY YIJIEBOJAOPOJHBIX PpaJUKaIOB
(mepBUYHBIEC, BTOPUYHBIC, TPETHUYHbIE) W MO HX mpupone (anudaruyeckue, apoMaTuyecKue u
KUPHOApPOMATHUECKHE). DJIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJI aMHHOB.
['omonoruueckuii  psa, H30MepUs W HOMEHKJIATypa MpeeNbHBIX aln(aTHUYeCKUX AaMUHOB.
['omonoruyeckuit psa, M3oMepHuss 1 HOMEHKJIAaTypa apoMaTHyeckuX aMuHOB. CrocoObl MOIydeHUs
ann(paTHUEeCKUX aMHUHOB B3aMMOJEHCTBHEM aMMHaKa CO CHUpPTaMH, TaJOreHaJIKaHOB C aMMHAaKOM,
coJiel aJKuIaMMOHHUs co 1enoyaMu. CriocoObl NOTy4YeHHs: apOMaTUYECKMX aMUHOB: BOCCTAaHOBJICHHE
apoMaTHYECKUX HUTPOCOEIMHEHUH (peakuus 3WHUHA), B3aUMOJICHCTBUE apOMaTUYECKHMX AMHUHOB C
rajoreHajKaHaMmu. [Iporao3 peakiimoOHHON CIIOCOOHOCTH aMUHOB. XMMHYECKHE CBOMCTBAa aMHUHOB KakK
OpraHMYECKUX OCHOBaHUI. Peakiuu 31mekTpopuibHOro 3aMeieHuss apoMaTHYecKuX aMMHOB. Peakunu
OKUCJIEHUA 1 ankuinpoBanusa. OOpa3oBaHue amMmu10B. B3aumoielicTBue aMUHOB € a30TUCTON KUCIOTOM.
[Ipumenenne amuHOB. Amunoxuciomsi. llonste 00 amuHokucnoTax. CTpoeHHE MOJEKYld H
HOMEHKJIaTypa aMMHOKHUCIIOT. CIIOCOOBI MOTyYeHNs aMUHOKHCIIOT: THAPOJIN3 O€IKOB, CHHTE3 Ha OCHOBE
raJlOreHONPOU3BOIHBIX KaPOOHOBBIX KUCIIOT, IIMAHTUIPUHHBIA CHHTE3, OMOTEXHOJIOTUYECKUNA CIIOCOO.
dusnyueckue CBONCTBA aMUHOKHMCIOT. AMUHOKHCIIOTHI Kak aM(oTepHble OpraHu4ecKrue COeAUHEHUS:
B3aMMO/IEIICTBHE C KUCIOTaMH U IIeJ04aMu, 00pa3oBaHue OUIOIAPHOTo HoHa. Peakiun srepuduxannu
u KoHjaeHcauuu. llentuaHas cBsi3p W moaunentujpl. KauecTBeHHbIE peakIMM Ha aMUHOKHUCIIOTHI:
HUHTUJIPUHOBAs U KCAaHTONPOTEeHHOBAs. [IpruMeHeHne aMMHOKHUCIOT U OUOJIornyecKkas pojib MeNnTH/IOB.
benku. CTpykTypbl MOJeKyn OENKOB: TEpBUYHAs, BTOpWUYHAs, TPETHUYHAs, deTBepTuuyHas. CuHTE3
6enkoB. CBOMCTBA OCIIKOB: IEHATYpAIIHs, TUIPOJIN3, KAYECTBEHHBIE peakinuu. buonorndeckue GyHkimm
OEJIKOB.
Hyxneunosvie kuciomsi. Ilonsarue 00 azotucteix ocHoBaHusx. Hyxnennossie kucnotsl: PHK u JIHK.
Hyxneotuast u ux cocraB. CpaBHenue JHK u PHK. Pons JIHK u PHK B nepenaue HacnencTBeHHbIX
NPU3HAKOB OPTaHU3MOB U B OMOCHHTE3€e OellKa.
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Jdemoncrpanun. @Ousnueckue cBoiictBa anminuHa. OTHOIIEHHWE OCH30Ja M aHWIMHA K OPOMHOM
Bozie. Kourekius aHUIIMHOBBIX KpacuTened. ['opeHne metwiiamunHa. B3anmoaencreue MeTwiIiaMuia U
aHWJIMHA C BOJIOW 1 KucioTaMu. OKpaliBaHue TKaHEeH aHMITMHOBBIMU KpacUTEIsIMH. [ uaponu3 6enkoB
¢ moMoslo nerncuna. OdHapyxeHue GyHKINOHATIBHBIX IPYII B MOJIEKYJIaX aMUHOKHUCIIOT (Ha IpuMepe
riunuHa). OOHapykKeHre aMUHOKHCIIOT C TIOMOIIbI0 HUHTHIPHHA. PacTBOpeHue 1 ocakaieHne OeIKoB.
Henatypanus 6enkoB. KauectBennsie peakuun Ha 6enku. Moaenu JIHK u paznuunsix BugoB PHK.
JlabopaTopHble onbIThl. M3roToBiaeHUE IIAap CTEPKHEBBIX MOJAEIEH MOJIEKYJ U30MEPHBIX aMUHOB.
N3rorosnenue mojenedl mpocredmux nentuaoB. PacTBopeHue OelKOB B BOAE M MX KOAryJsLHUs.
OO6Hapy:xeHnue Oenka B KypuHOM SIHIIE U MOJIOKE.

IIpakTuyeckas padora 7. AMuHbl. AMUHOKHUCIOTHI. benku.

IIpakTnyeckas padora 8. MnenTuduranus opraHn4ecKux COeINHEHHMN.

Crnoco0bI NPOBEPKH JOCTHUKEHHUS Pe3y1bTATOB 00y4eHuUs!
[Tpu n3yueHun Kypca XUMHUH OCYLIECTBIISIETCA KOMIUIEKCHBIN KOHTPOJIb 3HAHUN U YMEHUM ydalluxcs,
BKJIIOYAIOIIUI TEKYIIUHA KOHTPOJIb B MpOLIECCe MU3YyYEHUs MaTepuana, pyOeKHbI KOHTPOJb B KOHIIE
W3YYEHHUs 3aBEPIICHHOIO Kpyra BOIIPOCOB M HUTOTOBBIM KOHTPOJIb B KOHIIE M3y4€HHUS Kypca.
[Ipeanonaraercss codyeraHue pasinYHbIX (OPM IPOBEPKH 3HAHUN M yMEHUIl: yCTHas NpOBEpKa,
TECTUPOBaHUE, MMCbMEHHas NpoBepka. Kpome Toro, yuuThiBaeTcs ydyacTue y4yaluxcs B JUCKYCCHSIX
npu OOCYXJEHMM BBIIOJIHEHHBIX 3a/laHui, OLIEHMBAIOTCS pedepaThl ydalluxcsi U pe3yJbTaTbl
IIPOEKTHOM IE€ATEIBHOCTH.
JlocTuxkeHne npeAMETHBIX Pe3yJbTaTOB 00YUYEHHs] KOHTPOJIUPYETCSI B OCHOBHOM B MPOIIECCE YCTHOM
NPOBEPKU 3HAHUM, IPU BBHIIOJIHEHUH MUCHbMEHHBIX IPOBEPOUHBIX U KOHTPOJIBHBIX pabOT, TECTOB, PU
IPOBEIEHUN NPAaKTUYEeCKUX paboT. MToromas mpoBepka OCTHMKEHUS MPEIMETHBIX pe3yJIbTaTOB
OpraHu30BaHa B BUJI€ KOHTPOJIBHON paboTHI.
JlocTkeHre MeTanpeAMETHBIX PE3YyJIbTaTOB KOHTPOJIUPYETCS B MPOLIECCE BBITOJIHEHUS YJalllUMUCS
HaOmoaeHul. [Ipu 5TOM OTCIEKMBACTCS: YMEHUE yUalllUXCsl TOCTaBUTH 11eJ1h HAOII0IeHUs], TO00paTh
npuOOpbI, COCTaBUTH IUIAH BBHIMOJIHEHUS HAOMIOJAEHUS, MPEICTaBUTh pPE3ysbTaThl padOThI, CHAENATh
BBIBO/IbI, YMEHHE I0JIb30BAaThCS U3MEPUTEIBbHBIMUA PUOOpaMH, OLEHUBATh MOTPEIIHOCTh U3MEPEHNUS,
3aMMChIBaTh PE3YNbTaT H3MEPEHMS] C Y4YETOM IOTPELIHOCTH, BUAETh BO3MOKHOCTH YMEHbILIECHUS
norpemHocTed usmepeHus. Kpome Toro, MerampeiMETHBIE pe3yslbTaTbl KOHTPOJIMPYIOTCA IIpU
MOJTOTOBKE YYaIlUMUCS COOOIICHUH, pedepaToB, MPOEKTOB U UX Mpe3eHTauuu. OleHuBaeTcs yMeHue
pabotath ¢ MH(pOpMalLUel, NpeacTaBlIeHHOW B pa3Hoil ¢opme, ymenue B obsactu KT, ymenue
YCTaHOBUTh MEKIPEIMETHBIE CBA3U XMMHHU C JPYTUMHM NIpeAMETaMH (MaTeMaTHKa, OUOJIOTHUs, XUMHUS,
UCTOpHS U 1Ip.).
JInaHOCTHBIE pe3ybTaThl O0YUEHUS yUalluXcsl He MOJIekKaT KOJTMYECTBEHHOM OlleHKEe, OJTHAKO JaeTCs
KayeCTBEHHasl OLIEHKA JIEATEIbHOCTH M MOBEECHUS yUalIuXcsl, KOTopas MOXeT ObITh 3ahUKCHpOBaHa B
nopT¢h oo yJamerocs.
®opMbI KOHTPOJISI: JUISI TEKYIIEr0 KOHTPOJISI YPOBHSI YCBOGHHSI y4EOHOrO MpeaMeTa MCIOJIb3YIOTCS
IPOBEPOYHBIE, KOHTPOJIbHBIE U IPAKTUYECKHE pabOThI, yCTHBIE (POPMBI — QPOHTANBHBIN OIPOC, Oece b,
muckyccun. [IpenrycMoTpeHo npoBeeHre MPOMEKYTOYHOM aTTeCTallK 10 BEIOOPY 1O OujIeTaM yCTHO.
[11aHOBBIX KOHTPOJBHBIX pabOT — 7, MPOBEPOUHBIX PA0OT -4, MPAKTUYECKHUX padoT - 8.
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Onenka 3HAHUH M YMEHUH y4aluxcst
Hcnonep3yercs TpaIMLIMOHHAS CUCTEMA OLICHUBAHUA, 32 OTBETHI HA YPOKE, 3a BBIIIOJHECHUE 3alaHUN U

IpEeJCTaBICHUE UX, 32 BBHIIIOJHEHUE TECTOB, JIJAOOPATOPHBIX U MPAKTUYECKUX PadOT, 32 MUCbMEHHBIE

IPOBEPOYHBIC M KOHTPOJIbHBIE PA0OTHI, 32 peepaThl U MPOEKTHI.

OneHKa TeCTOBBIX 3aJaHUl

YpoBeHb OcBoeHue yueOHbIX | Onenka (oTMeTKa) Ynpasienueckue
MOCTHKeHUS aencTBuii pelieHust
Huskmuii ypoBeHb Otmetka («1») Hannune TOJBKO
MmeHee 30% OTJEIbHBIX
IHonnKeHHbIH OtcytcTBHE «HeymoBeTBopuTenbHO» | PparMEHTapHBIX 3HAHUIM
YPOBEHb CHUCTEMAaTUYECKOM (oTMeTKa «2») o MpEaMETY
30-49% 6a30Boif HIOJITOTOBKH, HanbHeiimee o0ydeHue
oOyuaromumcst HE 3arpyaHeHo.  TpeOyer
OCBOEHO Jaxe u CrelraIbHON
MIOJIOBUHBI IJIAHUPYEMBIX JUAarHOCTUKHU
pe3yiabTaTOB,  KOTOpbIE 3aTpyAHEHUI B

OCBaWBaeT OOJBIIUHCTBO
00yJaronmxcsi, UMEITCs
3HAYUTCIBbHBIC HpO6CJIBI B
3HaHuAx. OOyuaromuiics

oOyueHuu, mpoOesIoB B

CUCTEME  3HAaHUU H
OKa3aHUH
LeJICHAPaBJICHHOM

MOXKET BBITOJIHSATD MIOMOIIU B JIOCTH’KEHUU
OTJENIbHbIE 3a/laHus 6a30BOr0 ypOBHS.
MOBBIIIEHHOTO YPOBHS
ba3oBblii ypoBeHb OcBoenue yueOHBIX | «Y JOBIETBOPUTEIBHO OBnanenne 0a30BbIM
50-69% JIeWCTBUH ¢ OMOpHOM | (oTMeTKa «3», OTMETKa | ypOBHEM SIBIISIETCS
CUCTEMON  3HAHMM B | «3aYTCHOY) JIOCTaTOYHBIM TSt
pamKax Juarna3oHa MIPOJOJIKEHHS] O0yUEeHUS
(xkpyra) BBIJICJIEHHBIX Ha CIEIYIOLIEH CTYNEeHU
3azad. o0pa3oBaHMsi, HO HE IO
popUILHOMY
HaIlpaBJICHUIO.
IHoBbIIEHHBIN YcBoeHue OIOpHOM | «XOpOoLIO» (ormetka | UHOuBHyanbHBIE
YPOBEHb CUCTEMBl  3HAaHUU  Ha | «4») TPACKTOPUH  OOy4YEeHHS
70-84% YpOBHE OCO3HAHHOTO o0yJaromuxcs,
MIPOU3BOJILHOTO JEMOHCTPUPYIOIIUX
OBJIAJICHUS]  y4eOHBIMU MOBBIIEHHBIN "
NEUCTBUAMH, a TaKkXke O BBICOKHM YPOBHH
Kpyrosope, mupote (Uiu JIOCTUKEHH,
M30UpaTeNTLHOCTH) 1enecoo0pa3Ho
HUHTEPECOB. ¢dopmupoBaTh ¢ y4€éTOoM

HUHTCPECOB 9TUX
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oOydaromuxcst ©  UX
IJaHoB Ha  Oymymiee.
IIpu HaJIMYUU
YCTOWUYUBBIX HHTEPECOB
K yueOHOMY NpeAMETY U
OCHOBATEJIbHOU

HNOJITOTOBKA MO HEMY
TaKue obOyyJaromuecs
BOBJICYEHBI B TPOCKTHYIO

JeSATEIbHOCTh 1o
IIPEAMETY u
COPHUEHTHPOBAHBI Ha

IMPOJOJIDKCHHUEC O6y‘IeHI/I${
B CTapmux Kiaccax IIO

JTaHHOMY MPOQIITIO

OneHka yCTHBIX OTBETOB

Ounenka S5 cTaBUTCA B TOM Cllydae, €CIIM YYalIMKCS MOKa3bIBACT BEPHOE NMOHUMAHHE XMMHUYECKOMH
CYIIIHOCTH PacCMaTpUBAEMbIX SIBICHUM W 3aKOHOMEPHOCTEHW, 3aKOHOB W TEOPUH, JAET TOYHOE
OTpeNieIeHne W HWCTOJIKOBAHWE OCHOBHBIX TOHSATHH M 3aKOHOB, TEOPHH, a TaKKe MPaBHIbHOE
OTIpe/ieIeHNe BEeJIWYMH, UX €IUHMIl U CIIOCOO0B U3MEPEHMS; CTPOUT OTBET 10 COOCTBEHHOMY ILIaHY,
COIIPOBOKJAET PACCKa3 HOBBIMU NpPUMEpPaMH, yMEET NPUMEHSTh 3HAHUS B HOBOH CHUTyalluu NpHU
BBITTOJIHEHUH TPAKTHUECKUX 3aJlaHUM; MOXKET YCTAaHaBIMBAaTh CBSA3b MEXJAYy HM3y4aeMbIM M paHee
U3y4EHHBIM MaTepUaIoM IO Kypcy XMMHUH, a TAKXKe ¢ MaTepralioM, YCBOCHHBIM NPH U3YYE€HUU IPYTHX
IPEMETOB.
Ounenka 4 cTtaBUTCS B TOM CIIydae, €CJIM OTBET YYCHHKA YIOBIIETBOPSET OCHOBHBIM TPEOOBAHHSIM K
OTBETY Ha OLIEHKY 5, HO 0€3 HCIT0JIb30BaHUS COOCTBEHHOTO IIaHa, HOBBIX MPUMEPOB, O€3 MPUMEHEHUS
3HaHUH B HOBOH CHTyaluu, 0€3 HCIIOJIb30BaHHS CBS3EH C paHee N3yYeHHBIM MaTepHaOM, YCBOSHHBIM
IOpU HU3YYEHUH APYrHX IMPEIMETOB; €CIM Y4Yalluiics TOMyCTWI OJHY OIIMOKY MM He Ooyiee ABYX
HEJI0YETOB U MOXKET HCIPABUTh UX CAMOCTOSTENIBHO UM C HEOOJBIION MOMOIIBIO YUUTEIS.
Ouenka 3 cTaBUTCS B TOM Clly4yae, €Iy yJalluicsi IpaBUiIbHO OHUMAET CYIIHOCTh PacCMaTPUBAEMBIX
XUMHUYECKHX SIBJICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJIENbHbIE NMPOOENbl B YCBOCHUU
BOITIPOCOB Kypca XMMHUU; HE MPETATCTBYET JAIbHEHIIIEMY YCBOSHHIO MPOTPaMMHOTO MaTepHala, yMeeT
PUMEHSTH TIOJTYYEeHHBIC 3HAHUS TIPU PEIICHUH MPOCTHIX 33J1ad C MCITOJIb30BAaHUEM TOTOBBIX (OpMYIT,
HO 3aTPYyIHSIETCS MPH PEIICHNH 3a]1a4, TPEOYIONINX MPeoOpa3oBaHUs HEKOTOPBIX (POPMYIT; TOTTYCTHII HE
6osee ogHOM Tpy0OIi U 0/1HOM HErpyOOI OoMOKH, HE OoJiee BYX-TpeX HErpyObIX HEA0UYETOB.
Ouenka 2 cTaBUTCS B TOM CiIydae, €CIH yJalluicsl He OBJIa/Ie]l OCHOBHBIMU 3HAHUSMH B COOTBETCTBUU
¢ TpeOOBaHMUAMU M JTOMYCTUI OOJIbINE OIMOOK U HEJIOUETOB, YeM HEOOXOIUMO JIJIsl OLICHKH 3.

OneHka MMCbMEHHBIX KOHTPOJIBHBIX PadoT
Ouenka 5 craBuTCs 3a padoOTYy, BHINOJIHEHHYIO TOJHOCTHIO 0€3 OIMOOK U HEI0UETOB.
Ouenka 4 craButcs 3a paboTy, BHIIIOJHEHHYIO MOJHOCTHIO, HO MIPU HAIMYMU HE 00Jiee OAHOM OMMOKU
U OJIHOTO HeJl04eTa, He Ooiee TpeX HeA04ETOB.
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Ouenka 3 craBuTcs 32 paboOTy, BHIIOJTHEHHYIO Ha 2/3 Bcel pabOThI MPaBUIILHO WIIM MIPH JAOMYIIEHUH HE
Oonee onHOM TpyOoii OmMOKH, HE Oosee Tpex HerpyObIX OMIMOOK, OJHOM HErpyOOoW OMMOKH M Tpex
HEJI0YETOB, IPU HAJTMYUHU YETHIPEX-TIATH HEJOUETOB.

Onenka 2 ctaBuTCs 32 paboOTy, B KOTOPOW YHCIIO OMIMOOK U HEJOUYETOB MPEBBICKIIO HOPMY JUIsi OLIEHKU
3 WM TPaBUIIBLHO BBIMOJIHEHO MEeHEe 2/3 paOoTHhl.

Ouenka jJadopaTopHbIX padoT

Onenka 5 craBUTCA B TOM Cllydyae, €CJIM YyYallMHCS BBIIOJHWI PabOTy B IOJHOM oOBEME C
coOuro/ileHMeM  HeoOXOAMMOM  IOC/IENOBAaTEIbHOCTH  IIPOBEAEHUS  ONBITOB W H3MEPEHUil;
CaMOCTOSITENIFHO M PAallMOHATBHO MOHTHPYET HEOOX0IMMOe 0OOpYIOBaHME; BCE OIBITHI MPOBOIUT B
YCIIOBHSX U PEKUMax, 00ECTICYMBAIOIINX TTOTY4YEeHUE TPABUIIBHBIX PE3YIbTATOB U BEIBOJIOB; COOIIOIAET
TpeOoBaHUs TpaBWI OE30MACHOTO TPYAA; B OTUETE MPABHIBLHO W AKKYPaTHO BBIMOIHSAET BCE 3aIlHCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, rpa(UKH, BEIYUCICHHS, IPABUIBHO BBHITIOIHIET aHAJIH3 TOTPEITHOCTEH.
Ouenka 4 cTaBUTCS B TOM Cllydae, €CJIM Y4alUICs BBIIOJHUI padOTy B COOTBETCTBUU C TPEOOBAHUAMU
K OLIEHKE 5, HO JIOIYCTHJI JIBa-TpU HeJ0ueTa, He Oosiee 0JHON Herpy0oil OMMOKY U OTHOTO He0YeTa.
Ounenka 3 cTaBUTCA B TOM Cllydyae, €CJIM y4yalllMHCs BBINOJHWI PabOTy HE NOJIHOCTbIO, HO 00BEM
BBINOJIHEHHOHM YacTU TaKOB, YTO [TO3BOJISIET OJIYYUTh PABUIIbHBIE PE3YJbTaThl U BHIBOJIBI, €CIIH B X0J1€
IPOBE/ICHUS ONbITA U U3MEPEHUI ObLIN TOMYIIEHbI OUIHOKH.

Ounenka 2 CTaBUTCA B TOM CIIydae, €CIIM YYAIIUICS BBITOJHWI pabOTy HE TOJHOCTBIO U 00BEM
BBITIOJIHEHHON pabOThl HE IO3BOJIAET CIeNaTh IPAaBHIbHBIC BBIBOJBI, BBIYMCICHUS; HAOIIOACHUS
IIPOBOIMIINCH HETTPABUIIHHO.

Ilepeyenb ommoboOK
I'pyovie owmuoku
1. He3nanue ormpeneneHuil OCHOBHBIX TMOHSTHUH, 3aKOHOB, MpaBWJI, MOJOXKEHUH Teopuu, (Gopmyi,
OOIIENTPUHATHIX CUMBOJIOB, 0003HaU€HHsI BEJIMUUH, AMHUILY U3MEPEHUS.
2. HeymeH#He BBIJIENATH B OTBETE TJIABHOE.
3. Heymenune mpuMeHSTh 3HaHMS JUISI PEHICHUS 337ad U OOBSCHEHHS (PU3MUECKUX M XUMHUYECKHX
SIBJICHHUIA; HETIPaBMIILHO C(OPMYITMPOBAHHBIC BOIIPOCHI, 3aJ]aHUS WM HEBEPHBIE OOBSICHEHHS X0/a MX
peleHusi, He3HaHWEe MPUEMOB PEIIeHHs 3aad, aHAIOTUYHBIX paHee PEHICHHBIM B KJIACCE; OUIMOKH,
MOKA3bIBAIOIINE HEMPAaBWJILHOE TMMOHUMAaHHE YCIOBHUS 3a/adydl WU HEMPaBWIHHOE HCTOJKOBAHHE
peLeHHs.
4. HeymeHHe COCTaBIATh XMMUYECKUE YPaBHEHHUS.
5. HeymeHue moAroToBuTh K paboTe yCTAaHOBKY HIIM JabopaTopHOEe 00OpYIOBaHHE, MPOBECTH OTIBIT,
HE00XO0/IMMbIE pacueThl WM MCIIOJIb30BaTh MOJIyUYCHHbIE JaHHbIE JUIS BBIBOJIOB.
6. HeGpexxHoe oTHOIIIEHHE K TA0OpaTOPHOMY 000PYIOBAHUIO H U3MEPHUTEIBHBIM ITPUOOpaM.
7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTEITLHOTO TTpUdopa.
8. Hapymienue TpeboBaHMii paBul 6€30MacHOI0 Tpy/ia IPU BBIIIOJTHEHUH SKCIIEPUMEHTA.
Hezpyouvie omuoku
1. Herounoctu (popMynupoBOK, OINpeneneHuii, 3aKOHOB, TEOpUH, BBI3BAaHHBIX HEMOJHOTOH OTBETa
OCHOBHBIX TPHU3HAKOB OIpeaessseMoro MnoHsATHs. OmuOKH, BbI3BaHHbIE HECOOIIOJEHUEM YCIOBUM
NPOBEICHUS ONBITA UM U3MEPECHUH.
2. Ilpomyck WM HETOYHOE HAMMCAaHNE HAUMEHOBAHHUN €AWHUI] U3MEPECHHUS.
3. HepanmonanpHBIIM BBIOOp X012 PEIICHHUS.
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Heoouemui

l.HepanmonanpHple 3amucH TMPU  BBIYUCICHUSX, HEpPAIMOHAJIbHBIC MPUEMBI  BBIYUCIICHUH,
npeoOpa3oBaHuil U peuIeHus 3aaad.

2. Apudmernueckrue OMMUOKK B BBIYUCICHUSX, €CJIH ITH OMIMOKH Tpy0O HE MCKaXAIOT PEaTbHOCTh
MOJIy4EHHOTO pe3yJibTaTa.

3. OTnenpHBIE MOTPEIIHOCTU B (HOPMYIHPOBKE BOIIPOCA UM OTBETA.

4. HeOpexHoe BBIMTOJTHEHUE 3aIMKUCEH, CXeM, TpaduKoB.

5. Opdorpadudeckue M MyHKTYalIMOHHBIE OIHUOKH.

MecTo nmpenMera B y4eOHOM IJIaHe.
Pabouast nporpamMmMa peanusyercs Ha yenyOieHHOM YPosHe N3YUCHHSL.
denepanbHas nporpamma paccuutana Ha 170 gacos (5 yacoB B Hemelnio). B yueOHOM M1aHe TUMHA3HK
170 gacoB (5 wacoB B Henmemo). PabGowas mporpamma cocTaBiieHa ¢ M3MEHEHUsIMU. B mporpammy
BHECEHbI M3MEHEHHsI, CBSI3aHHBIE C PACIpPEICIICHHEM YacoB IO pa3fiellaM B CBA3H C BHEIPEHUEM
KOMITETEHTHOCTHO-OPUEHTHPOBAHHOW MOJIENIN O0Y4YEHHUs B y4eOHBIN TIPOIIECC.

Jlannast paboyast mporpamma Mo XUMHUHU peaju3yeTcs Ha OCHOBE JabOpaTOpHOro 0OOPYAOBAaHUS
1eHTpa 00pa30oBaHUs €CTECTBEHHOHAYYHOH M TeXHOJorn4eckoi HanpasineHHocTel («Touka pocTay).

VYuurens Cunernaszosa U.B.
21.06.2022 r.
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KAJNNIEHOAPHO-TEMATUYECKOE NJIAHUPOBAHUE
MO XMWW B 10 KIACCE (YIMYEBJTEHHbIN YPOBEHb)

No Tema ypoxka Kanen- IInanupyemuie pezyromamaot
ypo- JTapHbIE
Ka CPOKH IIpeameTHbie pe3yJibTaThl MeranpeamerHbie
pe3yJIbTaThl
KO3C | Konrponupyemsie KITY [IpoBepsiemble ymeHust
3JIEMEHTHI CO/IEPIKAHUS
Tema 1. HauanbHble NOHATHS opraHudeckoi xumuu (184.)
1-4 | [Ipenmer opranuueckoit | 1 Hemens | 1.1 OcCHOBHBIE XMMHUEC- 2.4 XapaxkTtepuszoBatb ocobeH- | P: bopmynHupoBaTh u
xumun.  OpraHnyeckue KHE TOHATHS: THOpH- HOCTH CTPOCHUS Opra- | yiep;kuBarh y4eOHYIO
W3anus aTOMHBIX .
BEILECTBA. Teopus . 5 s HUHECKHX  BCIICCTB, 3a/1a4y; BLIOUpATh JIEHCTBHSA B
XUMHUYECKOIO  CTPOCHUS R - HpHBOAA HPHMEPE! COOTBETCTBUU c
POIHBIN CKENET,CTPYK- BEICCTB (M30MepOB g 5
OpPraHMYECKHUX coenu- TypHas dopmyia, " roMoIoroB), HMeto- | NOCTABICHHOH  saziadeli 1
i TOMOJIOTH rOMOJIO- .
HEHUH. Konnenmnus 0 :(J:IO H, OMOJIO UX pasin4HOe cTpocHue | YCIIOBUAMH €€ peajln3alliy;
TUYECKUI A
rUOpHUIN3alM  aTOMHBIX H30MEpE! I/I3OM€pI/I$II) A YIJIEPOAHOIO CKENeTa, 5
. : BHOCHTD HE00XOIUMBI
opoutanei. Knaccudu- ’ CoflepKalUX pPasHbIE oc cobxonMmbIC
- | ©I3MEHEHUsIT U 1O BHOCHUTH
Kanus OpraHN4eCKUX 121 | Teopuss XUMHYECKOTO (ynkunonanbble  rpyn 5
COeHHEHHI. HoMeH- CTOGHHS OpraHmyec- L HEO00XOUMBbIE KOPPEKTUBBI B
i HCTBU OCH r
KJaTypa  OpPraHUYECKUX Knx COCAMHCHIN. JIeHCTBIC oce cro
. I'omonoru u nzomepsl. PaspabatbiBaTe  anropur- 3aBEPIICHHUS] Ha OCHOBE €ro
COCTUHEHUN. Knaccn- B 12
Qukamns  peakuuii B 3aMMHOC  BJIHAHHC : MBI PCIICHHS  Ka4eCT- | orieHKM W ydera CHETaHHBIX
. aTOMOB B MOJIEKYJIax. BEHHBIX, PACUETHBIX | ommGox:
OpraHUYEeCKON XUMUH. 1.2.2 | CrpykrypHas " ’
" IKCIIEPUMEHTAIIbHBIX
HPOCTPaCTBEHHaT BBIIBUTaTh BEPCUM PEIICHUS
5-6 | Cemunap 1o TeMe: | 2 Henems HU30MEpHUs (- 3a1a4,  KOHTPOJHUPOBATH A p p
IIpeAMeT OpraHHYecKOM TpaHC- H30MEPHS,Oll- MPAaBUIGHOCTh  permenus, | POOJeMbI, 0CO3HaBAaTh
TUYeCKasi U30Mepus). KOHEYHBIN €3yJbTaT
xumun.  OpraHudecKue pust) COIIOCTABJISAS €ro C ( pesy. ’
5 TpebyeMBIM  TpeUIoskeH- | COCTABIAT (MHIUBUIYAIbHO
BEILECTBA. Teopus 123 | Tums cBs3eit B peoy P
XUMHYECKOTO  CTPOECHUS MOJIeKYJTax opra- HbIM 06pasLoOM.
HUYECKUX  BEIIECTB.
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OpTraHU4YCCKUX cocau-

HeHui. [ 'mbpuanzanusi.
Knaccugukanus opranu-
COCTMHEHUH.
Homenknarypa oprasu-
YECKHUX COEAMHEHUI.

Knaccudukanmst pe-

YECKUX

aKIIMil B OpPraHUYEeCKON

XHUMHHU.

7-12

[IpakTukym 10 TEMe:
IIpenmer opraHnuueckoin
xumun.  OpraHuyeckue
BEILIECTBA. Teopus
XUMHUYECKOTO  CTPOCHUS
OpraHUYECKUX coenu-
HeHuil. ['ubpumauszanus.
Knaccugukanus opranu-
YECKUX COEIMHEHM.
Homenknarypa opranu-
YECKUX COEIMHEHM.
Knaccudukanms pe-
aKIMil B OpPraHUYECKON
xumun.CamocTosTeNnbHas

pabora.

2-3

HeaeIst

124

2.1

2.6.1

['uOpumuzanus aTom-

HBIX opOuTanei
yriepona.  Pagukai.
O yHKIIMOHATIbHAS
rpymma.

Knaccudukanus opra-
HUYECKUX  BEIIECTB.
Howmenkiarypa opra-
HUYECKUX BELIECTB
(TpuBHaNIbHAsS u
MEX1yHapoaHast).

[IpaBuna paboTHI C
OpraHUYECKUMHU BeE-
[IECTBAMU:  YTIIEBOJIO-
poaaMu, KHCIOPOJ- H
A30TCO/ICPKAIIIMU COe-
JTUHEHUSMH, TOPIOYUMU
BEIIIECTBAMU, po-
JTYKTaMu OBITOBOM
XUMHHU B COOTBETCTBHUH
C MHCTPYKLMSAMHU TI0
BBITIOJTHEHHUTO XUMHU-
YEeCKUX OIILITOB.

Omnpenenenue moiie-

KYJISIpHOM (bopMyIIbI
OpPraHMYECKOTO  BEIlle-
CTBAa 1O H3BECTHBIM
MacCOBBIM JOJISIM
aTOMOB  XUMHUYECKHUX
3JIEMEHTOB, INIOTHOCTH
u OTHOCUTEIBHOU
MJIOTHOCTHU rasa,

23

1.4

5.1

Cobnroath npasuiia
O6e3omacHoii paboThl €

J1a00paTOPHBIM obopy-
JIOBAaHUEM M PEaKTUBaMH B
pamMKax y4e0HOTO
AKCIIEPUMEHTA.

IIpumeHnATH TEOpETU-
YECKUE 3HaHUS u
XUMHUYECKYIO TepMU-
HOJIOTMIO B IIpoliecce
BBITIOJIHCHUS 3aJaHuH,
MIPEACTABICHUSI OTBETOB B
YCTHOM M  IMCbMEHHOU
dopwme, MOATOTOBKE
BBICTYIUIEHUH  (cooOmie-

HUI1) 10 U3yYEHHBIM TEMaM
Kypca XUMHH.

WJIM B TPYIIIE) TJIaH PeleHust
poOIeMBbl;

YCTaHABJIMBAaTh COOTBETCTBUE
IOJy4EHHOI'O pe3ynbTara

IOCTAaBJIEHHOW IIEJIH.

II: AQHAJIM3UPOBATh,
CpaBHUBATh,
KJIaCCH(PUITUPOBATH u

000011aTh (haKThl U SBJICHHS;
BBISBIISATE IPHYHHBI u
CJIEJICTBUS TIPOCTHIX SIBJICHHUIA;
CTaBUTh H (POPMYJIUPOBATH
poOJIeMBlI;

OpPUEHTUPOBATHCS B
pa3zHoo0pazuu croco6oB
pelieHus 3anay; BbIOMpATh
Hauboee s¢dexTrBHBIE
pemeHns MOCTaBJICHHON

3a7a4u;

y3HaBaTh, Ha3bIBaTh i
OOBEKTHl U
OKpYy>Karoleun

JICMCTBUTEIIBHOCTH B

COOTBCTCTBHUU C

ONpEAEIIATh
SIBJICHUS
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MPOJIyKTaM peakuuu (B coJlep:KaHueM y4eOHOro
TOM YHCIIE TPOTYKTaM MpeMeTa;
b
CrOpaHusi OpraHuyec-
KOTO BEIIECTBA). UCKATh u BBLIEJIATh
13 | Illpaxmuueckas paboma | 4 Henens
LK 5 HEOOXOUMYI0 HH(POPMAITUIO
. KauectBennsiii ananus
U3 Pa3IMYHBIX UICTOYHHUKOB.
OpTraHUYECKUX coenu-
HCHUIA. (Indposas K: 3a7aBaTh BOIIPOCHI,
aadoparopusi RELEON) [POSBIIATH AKTUBHOCTD;
UCIIOJIb30BATh peub;
14- | Pemenue 3aa4y Ha BBIBOJ | 4 Henens OpMyIHPOBATH COBCTREHHOE
17 | popmyn. IIpoBepounas MHCHIME u -
3] O06o0menne u HIHIEOS
abora.
p _ dbopMynupoBath CBOHM
cUCTEeMaTH3aIusl 3HaHUH
3aTpyaHEHUS;
o KJaccuukanuu u
CaMOCTOSITEIIBHO
HOMECHKJIaType op-
P p OpraHU30BBIBATH yuebHoe
TaHUYECKHUX coeuHe- .
3 A B3aMMOJICHCTBHE B TPYIIIIC.
HUH.
18 | Koumpoavnas paboma 1 | 5 nenens
1o TeMe:
«Knaccuduxanus u
HOMEHKJIaTypa OpraHu-
YEeCKUX COETUHEHUIN
(KM1)
ema 2. IlpenensHbie yraesogopoas! (104.)
19- | AnkaHbI: crpoenue | Suemens | 1.3.1 | Ankanel ¥ LHKIO- 2.5 Xapaktepus3oBaTh u|P: dhopmymupoBaTh u
20 | moueky, TOMOJIOTH- AJIKaHbI. COCTaB, NOATBEPXKAATh  YPABHE- | yrep)KHBaTh y4eOHYIO
CTpoeHue, pusnuecKue HUSIMU XAMHUYECKHUX

4eCKUIl psia, U30Mepus U

CBOMCTBA, XUMHYECKHUE

24

3aiavy; BBI6I/IpaTB JIENCTBUS B
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HOMeHKJIaTypa. CrocoOsr

MOJIYYEHHUS, CBOICTBA
AJIKaHOB u ux
IIPUMEHEHUE. Hukio-
AJIKaHBbI.

21

Cemunap  mo
AJNKaHbI

TEeMeE:
CTpOECHHE
MOJIEKYJL, TOMOJIOTH-
YECKHU psfl, U30MepHUs U
HOMEHKJIaTypa, IOJay4e-
HHE, CBOMCTBA aJKaHOB U
ux npumenenue. L{uxmno-

aJIKaHBbI.

5 Henmens

22-
28

IIpakTukym 10 Teme:

QJIKAHBI CTpOEHUE
MOJIEKY,
YeCKUU psij, U30MepUs U
HOMeHKJarypa. [lomyue-

HUC, CBOICTBA ajJIKaHOB U

TOMOJIOT'H-

ux npumenenue. L{uxmno-

6 Henens

1.3.2

2.6.1

CBOMCTBA,
JeHHe B
IIPUMEHEHHE.
Onpenenenue MOieKy-
JISIPHOM bopMyIIBI
OpPraHUYeCcKoro Belle-
CTBa IO H3BECTHBIM
MacCOBBIM JOJISIM
aTOMOB  XMMMYECKHX
9JIEMEHTOB, MJIOTHOCTH
u OTHOCUTEJILHOU
IUIOTHOCTH rasa,
MPOJAYKTaM peakuuu (B
TOM YHCJIE MPOIYKTaM
CrOpaHusi  OpraHuyec-
KOI'O BELIECTBA).

Hax0X-
pUpoe,

25

2.4

peakuui XUMHYECKHE
CBOMCTBA U3yYEHHBIX
KJIaCCOB/TPYIIl  OpraHu-
YECKUX BELIECTB:
YIJI€BOAOPOAOB (aJIKaHOB,
LUKJIOATKAHOB).

XapakTepHu30BaTh OCOOCH-
HOCTH CTPOCHUS opra-
HHUYCCKUX BCIICCTB,
HPUBOJIS pUMepHI
BELIECTB (130MepoB
" TOMOJIOTOB), UMEIO-
IUX PaA3INYHOE CTPOCHHE
YTJIEPOIHOTO CKEJeTa,
COZIEpIKAINX DPAa3HbIE
(GYHKIIMOHATIBHBIE — TPYII-
IIBI.

COOTBCTCTBHUU C
IIOCTABJIEHHOW 3ajadyerl U

YCJIOBUSIMHU €€ pCaJIn3alluu;

YCTaHABJIMBAaTh COOTBETCTBUE
IIOJy4EHHOT'O pe3ynbTara

IOCTABJIEHHOW ILIEJIH.

II:  opuenTupoBarbCsi B
pazHooOpazuun croco0oB
pellieHuss 3ajiad; BBIOUPATH
HanOosee 3¢ pexTUBHBIC
peleHus MOCTaBIICHHOM
3a/1a4i;

UCKaTh u BBIJICTISITh

HEOOXO0UMYI0 HH(POPMAIUIO
U3 Pa3IMYHBIX UICTOYHHUKOB.

K: 3alaBaTh ~ BOTMPOCHI,
MPOSIBISTH AKTUBHOCTb;
UCTIONIb30BATh peub;
dbopmyIupoBaTh cobct-
BEHHOC MHCHHE W TO3UIIHIO;
bopMyIHUpOBAThH CBOU
3aTpyTHEHUS;
CaMOCTOSITENTEHO
OpPTraHU30BBIBATH yueOHoe

B3aUMOJCHUCTBHUE B rpynrie.
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ankadpl. Pemenue 3agay

Ha  BBIBOA  (opmyn
OpPTaHUYECKHUX coeu-
Henuil. CaMocTosTeNIbHAas
pabora.
Tema 3-4. HenpenesibHbI€e YIJ1€BOAOPOAbI (22 4.) ApoMaTHuyecKHe yriieBoaopoasl (12 u.)
29- | Ankenbl:  romojoruue- | 7 Hegens | 1.3.3 | AIKeHbI: cocTaBs,cTpoe- | 2.4 XapaktepuzoBaTh 0ocoOeH- | P: dbopMynupoBathb u
31 | ckumil psm, u3OMEpHA U Hue, pusueckue u HOCTH CTPOCHHUA  OPra- | yjepKuBaTh y4eOHYI0
XUMHYECKHE CBOICTBA, HUUECKHX BEIECTB .
, .
HOMeHKatypa. CriocoObl e —— 3a/1a4y; BEIOUpaTh JCHCTBUS B
nonydeHus. CBoCTBa M HEHHe. npUBOA NpUMepHI COOTBETCTBUU c
npumeHenue. OCHOBHBIE BEIICCTB (n30MepoB | MOCTABICHHOW  3a1a4eil |
OHATHUS XUMUUA 2.1 [IpaBuia paboTsI ¢ u TOMOJIOTOB), UIMEIO- | YCIIOBUSMH €€ Peah3alliu;
BBICOKOMOJIEKYJIIPHBIX OpPraHHICCKUMH Be- IIUX Pa3IM4HOE CTPOCHUE 5
. - - - | BHOCUTH HE0OXOTUMBI
COCTHHCHHIL. IECTBAMH-  yTJICBOJIO YIJIEPOAHOIO CKEJleTa, CO oc co0xox e
POJIAMH B COOTBETCTBHHU JIepKaluxX  pasHbIe U3MCHEHUS W JI0O BHOCHUTH
32- | Cemunap mo  Teme: | 7 Hemens C HHCTPYKUMSAMH 110 (DYHKIHOHATBHBIC  IPYI- | geoGXOMUMBIC KOPPEKTHBEI B
33 AJIKCHBI, TOMOJIOTHYE- BBIIIOJIHEHUTO XUMHU- TIBL. JENCTBHUE nocie €ro
CKUH pAaa, HU30MEpHUA U YeCKUX OIIBITOB. XapaKTepI/IBOBaTB u | 3aBCpIICHUA Ha OCHOBE €ro
HOMeHKaTypa. CriocoObl 2.5 MOATBEPKIAaTh  ypaBHE- | OUCHKA U ydeTa CHETaHHBIX
nonyuerus. CBoicTBa | 26.1 Omnpernenenue MOIeKy- HHUSMHU XUMHUYECKHX | OMIMOOK;
npuMeHeHe. OCHOBHBIE TS pHOH bopMyIbI peaxiuit XUMUYECKHEC
- BOICTBa U HHBIX BBIJIBUTATh BEPCUU PEIICHUS
OHSTTHS XUMHI OpraHUYECKOro  Bellle CBOMC ) 3yde H6 p p
KJIaCCoB I Opranu- | mpoOIeMBbI 0CO3HaBaTh
BBICOKOMOJIEKYJIPHBIX CTBa IO M3BCCTHHIM YECKIX v Bep CCTB: P L
coe i MacCOBBIM JOJIIM H " | KOHCIHBIN pe3ynbTart,
JTUHEHUH.
YTJIEBOJIOPOJOB (QJIKEHOB,
ATOMOB  XMMHYECKHIX COCTaBIATh (MHIUBUIYaTHHO
JTUEHOB, AJIKUHOB, apPEHOB).
34- | [lpaktukym 1o  Teme: 7-8 DJIEMEHTOB, IIIOTHOCTH
37 | aJKeHsl, rOMOJIOTHYE- | Hezels

26
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CKUH psil, HU30MEpUs U
HOMeHKJ1aTypa. CriocoObl
nonyudenusi. CBoiicTBa u
npuMmeHeHne. OCHOBHbIE
MOHSTUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN.
CamocTosTenbHas
pabora.

38

Ilpakmuueckass paboma
2. YTreBo10pOIbI.
[Tonydyenne u CcBOICTBa
MeTaHa U TUJICHA

(Hudposass 1adoparopus
RELEON)

8 Henmenst

39-
40

AnKaaueHsl: KJIaCCH-
bukamus

Croco0sl

CTpOEHHUE.
MIOJIy4EHMS,
CBOMCTBA M NIPUMEHEHHUE
ankagueHoB. Kayuyku u
PE3UHBI.

8 Henmenst

41-
43

IIpakTukym 10  TeMe:

AnkagueHsr: KJIacCH-
bukanusa u
Criocobbl  moOdydeHus,
CBOWCTBA W TPUMCHEHHE

ankagueHoB. Kayuyku u

CTPOCHHUC.

PE3UHBI.

9 Henens

11

u OTHOCHUTEIBLHOU
TJIOTHOCTH rasa,
MIPOJAYKTaM peakuuu (B
TOM 4YHUCIIE MPOAYKTaM
CrOpaHus

KOT'O BEIIIECTBA).

opraHnyec-

OCHOBHBIE ~ XMMHYEC-
KHE TMOHSATUA: TuOpu-
JU3aIus aTOMHBIX
opbOuTanei, yrie-
POIHBIN CKEIIET, CTPYK-
TypHas dopmyia,
TOMOJIOTH, rOMOJIO-

TUYECKUU PsIi U30MEPBHI,
U30Mepus, panukail,
(GyHKIMOHATIbHAS
rpynmna, Me30MEpHBIN
3¢ deKT, MHIYKTUBHBIN
¢ dexT,

opueHtantsl [ u I pona,
AIEKTpOPuI,
du,
TUIpUPOBaHUE,rajore-
rujpara-

HYKJIEO-
TUIPOJIU3,

HUPOBaHME,
ys,
TCHUPOBAHUE, ACTUAPO-

TUIpOrao-

rajJjoreHupOBaHHUE,
JETHAPUPOBAHUE, Jera-

2.6

2.7

2.9

XapakTepus3oBaTb OCHOB-
HBIE  CIOCOOBI  MONy4Ye-
HUS B J1abopaTropuu

W MNPOMBIIIJIEHHOCTH H3Y-
YEHHBIX KJIACCOB OpraHu-
YEeCKHUX BEIIIECTB H
WJUTIOCTPUPOBATH 1704
COCTaBJICHUEM YpaBHEHUMU
XUMHYECKUX PEAKIIUM.

[ToaTBepxaarh CyliecTBo-
BaHUE B3aUMOCBSI3U MEKIY
OpraHMYeCcKUMHU Belle-
CTBaMU COCTaBIICHUEM
MOCJIEZ0BATEIBHO  OCY-
IIECTBIISIEMBIX YpaBHEHUU
peakuui (uemouek
IPEBpaILCHU).

BeimonHAaTe  pacué€rhl 10O
XUMUYECKUM (popmynam
" YPaBHEHHUSAM

XUMHAYECKUX peaKuui:
IIPUMEHSITh U3YyYEHHBIE
aJITOPUTMBI pelieHus
3aJa4 C HCIOJIb30BAHUEM
IIPUBEIEHHBIX B YCJIOBUU

JaHHBIX, MPUMEHSATD
HEOO0XOINMBIE MareMa-
THYECKHE METO/IBI

pelIeHus Ipyu NPOBEACHUN

WJIM B TPYIIIE) TJIaH PeleHust
poOIeMBbl;

YCTaHABJIMBAaTh COOTBETCTBUE
IOJy4EHHOI'O pe3ynbTara

IOCTAaBJIEHHOW IIEJIH.

II: AQHAJIM3UPOBATh,
CpPaBHMBATb, Kiaccudu-
IUPOBATh U 0000IIaTh (PaKTHI
u SIBIICHUS; BBISIBJISITD
OPUYMHBL U CJIEICTBUA
MPOCTHIX SIBJICHUI; CTAaBUTh U
dbopMynupoBath MpoOIEMBI;
OpPUEHTUPOBATHCS B
pazHooOpazuun croco0oB
pemieHusl 3amav; BBIOMPATH
HauOoee a3 pexTUBHBIC
pemeHns MOCTaBJICHHON

3aJa4H;

y3HABaTh, Ha3bIBaTh 51

OOBEKTEI U
SIBJIEHUS OKpY>Karomieu
ENCTBUTEIHHOCTH B
COOTBETCTBUU c

coJiepyKaHueM y4eOHOT0

ONPEACIIATh

MpeMeTa;

27
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CaMmocTosTenbHast
pabora.

45

AJIKUHBI: CTPOEHHE MO-

JIEKYyJl, TOMOJOTHYECKUU
pin,
HOMEHKJIaTypa U

COOBI

HU30Mepus,
cro-
MOJTyYEHUSI.
CpoiicTBAa U  npuMe-

HCHHUC aJIKMHOB.

9 Henena

46

CeMI/IHap 10 TEMC!

AJKHUHBI, CTPOEHUE MO-
JIEKYyJl, TOMOJOTHYECKUU
pan,
HOMEHKJIaTypa |

COOBI

n30Mepus,
cro-
HOJTy4YEHHUS.
CpolicTBa U npume-

HCHHC aJIKMHOB.

9 Henens

49

IIpakTukymMm 10 TeMe:

AJIKUHBI, CTPOCHUC MO-
JICKYII, TOMOJIOTHYECKHUI
pAn,
HOMCHKIJIaTypa H

COOBI

n30Mepus,
cro-
HOJTy4YEHHUS.
CpoiicTBAa U IpuMe-

HEHUEC AJIKHOB.

10
HeJens

134

1.35

JOTeHUPOBAHUE,IETU-
Jparainus, aeKkapOoKcH-
AMpoBaHue,3TepudrKa-
s, HHUTPOBAHUE,IO-
JTMMEPU3aIHSL, TOJTMKOH-
JeHcanus,
BaHME,

AITKUIINPO-
MHUPOJIH3,

pUGOpPMHUHT,

MOHOMeED,

KPEKHHT,
IOJIUMED,
CTPYKTYPHOE
CTEIEHb

3BEHO,
IOJINMEPU-
3alUd,  CONOJMMEpH-
3anusl.

AnkanueHsl:  COCTaB,
CTpOEHHE, ¢duznuec-
KHue. XUMHNYCCKUEC
CBOMCTBa, IIOJYy4YEHHUE,

MIPUMEHEHHUE.

AJIKWHBI: COCTaB,

CTpOEHHE, ¢duznuec-
KHue. XUMHNYECKUEC
CBOWCTBa, IMOJyYEHHE,

NIPUMCHCHHUC.

2.4

14

pacuéToB, aHATU3UPOBATH
pe3yibTaThl PELIEHUs C
y4€TOM TOIY4YEHHBIX pe-
3yJbTaTOB.

Pa3pabarbiBaTh  anropur-
MBI  pEIIEHUS  KayecT-
BEHHBIX, pac4E€THBIX
" JKCIIEPUMEHTAIIbHBIX
3a1a4,  KOHTPOJIMPOBATH
IIPAaBWJIBHOCTb  PELICHHUS,
COIIOCTABIISS ero C
TpeOyeMbIM  NpEATIOKEH-
HBIM 00pa3IoM.

CobmroaTh npaBuia
Oe3omacHoil paboThl €
1a00pPaTOPHBIM o0opy-
JIOBaHHEM U PEaKTHBaMH B
pamKax y4eOHOro
HKCIEPUMEHTA.

UCKaTh u BBIJICTISTD
HEoO0XoauMyro HH(pOpMaIuio

U3 pa3JIMYHbIX HCTOUYHHUKOB.

K: 3a/1aBaTh BOIIPOCHI,
IMPOABJIATH AKTUBHOCTB,
UCIIOJIb30BATh peub;

dbopmMyIupoBaTh COOCTBEHHOE

MHEHHE u HO3UIIUIO;
hopmynupoBaTh CBOH
3aTpy/AHCHUS;
CaMOCTOSITEIILHO
OpraHU30BBIBATH yueOHoe

B3aMMO/ICHICTBUE B TPYIIIIE.

28
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CamocTrosTenbHas
pabora.

50- | Apensl: crpoenue wmo- | 10-11

52 | 7exyn, TOMOJIOTHYECKWH | HEACId
psn, U30MEpHUs U
HOMeHKJIaTypa. CrocoOsbr
TOJTyYCHUS apeHOB.
CaoiicTBa OeHzona.
CaoiicTBa TOMOJIOTOB
Oenszona. Ilpumenenue
apeHOB.

53 | CemuHap 1o  Teme: 11
CTpOCHHUEC MOJICKyYJ, | HCICIA
TOMOJIOTHYECKUU pan,
U30MepHs u
HOMEHKJIaTypa  apeHOB.
Crioco6b1 MOJy4YeHUs
apEHOB. CaoiicTBa
OeH3ona. CaoiicTBa
TOMOJIOTOB OeH3oa.
IIpumeHeHne apeHoB.

54- | IIpaktukym mo Teme: | 11-12

56 | ctpoeHme MOJIEKYT,
TOMOJIOTHYECKUI pan, HeAe
U30MEpHs u
HOMEHKJIATypa  apeHOB.

1.3.6

1.3.7

Apensbl (OeH3on u
TOMOJIOTH OeH3o1a,
CTUPOI): COCTaB,
CTpOEHHE, buznuec-
KHE. XUMHUYECKHE
CBOICTBa, IMOJy4EeHHUE,
MIPUMEHEHHUE.
MexaHu3mbl  peakuuii
(pamuKabHBIN u
VOHHBIN), IIpaBuia

MapkoBHHMKOBa U 3aii-
LieBa.

5.1

IIpumeHnATH TEOpETU-
YECKUE 3HAHUS u
XUMHUYECKYIO TEpMHU-
HOJIOTMIO B IIpolecce
BBITIOJIHCHUS 3aJJaHuH,
MIPEACTABICHUS OTBETOB B
YCTHOM M TNUCbMEHHOH
dopwme, MOATOTOBKE
BBICTYIJICHHH  (cooOmie-

HHﬁ) 10 U3YYCHHBIM TEMaM
KypcCa XUMHHU.

29
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Crioco6b1 MOJTy4EHUS
apeHOB. CaoiicTBa
OeHsoia. CaoiicTBa
TOMOJIOTOB OeH3ona.

[IpumeHeHue apeHoB.

S57-
58

Pemenune 3amau Ha BBIBOJ
dbopMyn  yriaeBoa0poaOB
pa3IMYHBIX KJIACCOB.
Pemenne pacUETHBIX
3a71a4 Ha CBONCTBA
YTJIEBOJOPOIOB pas-
JIMYHBIX KJIACCOB.

12

HeaeIst

59

IIposepounas paboma 1o
TeEME: «IIpenenbHbie
yrieBoaopoas», «Henmn-
pedenbHblE  YIIEBOJAO-
ponb», «ApoMaTHUECKUE
YTJIEBOJOPOIBI.

12
HeaeIst

60-
61

O000merne u  cucre-
MaTH3alisg 3HAHUH 00
YTIIEBOIOPOAX.

13
Heaels

62

Koumponvnasa paboma 2
no memam «lIpenenvHbie
yriIeBoAopoabi», «Henpe-
JIeTbHBIC yIJI€BOJIO-

13
HeIens
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poabD», «ApoMaTuyecKkue
yraeBogopoasy (KMM2)

Tema 5. IlpupoaHble HCTOYHUKH YTJIEBOAOPOAOB (7 4.)

67

Kondepenmms «Ipupon-
HBIC WCTOYHUKHU
HedTsb.
yTOJIb.
Kokcoxumuueckoe mpo-
U3BOJICTBOY. [IpupoaHbIii
U TONYTHBIA HEPTIHOH

ras. Hedrs.

YTJIEBOAOPOIOB.
Kamenunin

IIpomblieHHass — mepe-

paboTka HeTH.
Kamennspiii yross. IIpo-
MBIIICHHAS nepepa-

00TKa KAMEHHOTO YIIA.

13-14
Hezens

68

O000merne ©u  IOBTO-

peHwue mno remam 1-5.

14
HeIens

69

Koumponvnas paboma 3a
1 monyronue (KUM3)

15
HeIens

2.3

duznueckue u
XUMHYECKHUE MPOIIECCHI,
JIeXalue B OCHOBE
nepepadboTKu

Heptr (pexTudukanus
(meperoHka), KpeKHUHT,
pudopMuUHT) u
KaMEHHOTO YIS
(KOKCOBaHHME).

2.8

5.1

XapakTepu3oBatb HUCTOY-
HUKH  YTJIEBOJOPOJIHOTO
CBHIpbst (He(PTh, MPUPOTHBIN
ra3, KaMEHHBIH Yroib),
ux COCTaB,  MPaKTH-
YEeCKyl0 3HAYMMOCTb U
buznIecKue u
XUMUYECKHE  TPOIECCHI,
JIeKaIUe B OCHOBE

UX TIEpepadOTKH.

IIpumeHATH TEOpEeTU-
YECKUE 3HaHUS u
XUMUYECKYIO TepMU-
HOJIOTMI0O B IIpolecce
BBITTOJIHEHUS 3aJIaHMHi,
MPEACTABICHUS OTBETOB B
YCTHOM M TNUCbMEHHOH
dopwme, MOJITOTOBKE
BBICTYIUIGHUH  (cooOmie-

HUI1) 10 U3yYEHHBIM TEMaM
Kypca XUMHH.

P: ¢dbopmynHrpoBaTh u

yueOHYI0
3aja4y; BEIOUPATh 1EHCTBUA B

yIEpP>KUBATh

COOTBETCTBUU c
[IOCTABJIECHHOM 3amadyeld U

YCJIOBUSIMHU €€ pCaJIn3alluu.

II: wuckarb W  BBIACIATH
HEOOX0UMYI0 HH(POPMAIUIO

H3 pa3JIM9YHbIX HCTOYHHUKOB.

K: 3a/1aBaTh BOIIPOCHI,
IPOSIBIISTH aKTHBHOCTb;
UCIIOJIb30BaTh peub;
bopmynupoBaTh cobcT-
BEHHOE MHEHHME M TO3UIHIO;
bopMyIHUpOBAThH CBOU
3aTpyAHCHUS;
CaMOCTOSITEITEHO
OpraHU30BBIBATH yuebHoe

B3aUMOJCHCTBHUE B rpyimiie.

Tema 6. I'mapoxcuiicoaep:kamme opranndeckue Bemrecrna (20 u.)
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70-
73

Kiaccudu-
CTPOCHHUE.
I'omonoruueckuit pan
AJIIKaHOJIOB: HM30Mepusi M
HOMeHKatypa. CriocoObl
nonydenusi. CBoiicTBa u
pUMEHEHUE

Cnuptsl:
Kauusa "

CIIMPTOB.
MHOroaroMHbIE CIUPTHI.
@®enonbl. CpoiicTBa U

npuMeHeHne (PEHOIIOB.

15-16
HeeIst

74-
75

Cemunap: Kiaccuu-

Kallugd U CTpPOEHUe
CITUPTOB. TI'omonoru-
YEeCKUH psji allKaHOJIOB:
U30MEepUsiT U HOMEH-
KJarypa. Crioco6b1
nosyueHus. CBoiicTBa U
IpPUMEHEHUE  CIUPTOB.
MHOroaTtoMHbIE CIUPTHI.
@®enonbl. CpoiicTBa U

pUMEHEeHHE (PEHOJIOB.

16
Heaelst

76-
84

[Ipaktukym: knaccudu-

Karus u CTpOCHHE
CIIUPTOB. I'omonoru-
YECKUU DSl aJIKaHOJIOB:
U30MepUsl U HOMEH-

KJarypa. Crioco6b1

16 -17
HeIens

141

1.4.2

143

[IpenenvHbie OTHO-
aTOMHBIC CIUPTHI
(MeTaHom W ATaHOMN):
COCTaB, CTpOEHHUE,

(u3mvecKue CBOICTBA,
XUMHUYECKHE CBOMCTBA
(ropeHue, peakiuu ¢
AKTUBHBIMH MeTaj-
JIaMH, XJIOPOBO/JIO-
pOJIOM, JeTUpaTaIHs,

OKHCJICHHUE OKCHIOM
meau(ll)),  ¢dusnono-
THYECKOe JIercTBHE,
MOJTy4YeHUE, npume-
HEHHE.

MHoroaroMHBIE
CIIUPTHI (aTHIICH-

[JIMKOJIb U TJIMLEPHH):
cocTaB, (huznueckKue
CBOMCTBA, XapaKTEPHbIC
XUMHYECKHE CBOWCTBA
(peakuu ¢ aKTUBHBI-
MU MeTaJlaMH,
HUTPOBaHUE,  KayecT-
BEHHas peakuus),
MIPUMEHEHHUE.

deHoI: COCTaB,
(u3nyueckue CBOMNCTBA,
XapaKTepHbIE
XUMHUYECKHE CBOWCTBA

2.4

2.5

2.6

XapakTepu3oBaTtb 0COOCH-
HOCTH CTPOCHUS opra-
HUYECKUX BEILIECTB,

MIPUBOJIS IPUMEPHI
BEILIECTB (130MepoB
" TOMOJIOTOB), HMEIO-
MIUX Pa3IUYHOE CTPOCHHE
YIJIEPOJHOTO CKeNeTa, Co-

JepKalux  pasHble
(GyHKLMOHATBHBIE — TPYII-
IBL.

XapakTepHu30BaTh U
MOATBEPKIAaTh  ypaBHe-
HUSIMH XUMHUYECKHUX
peakuui XUMHYECKHE
CBOMCTBA H3y4YEHHBIX
KJIACCOB/TPYIIl  OpraHu-

YCCKUX BCHICCTB: CIIMPTOB
1 (EHOJIOB.

XapakTepru3oBaTb OCHOB-
HbIE CHOCOOBI MOIydYe-
HUS B JlabopaTopuu H
IIPOMBIIIJIEHHOCTH ~ U3Y-
YEHHBIX KJIACCOB OpraHM-
YECKUX BELIECTB "
WTIOCTPUPOBATH 170'¢
COCTaBJICHUEM YpaBHEHUI
XUMUYECKUX PEaKIUH.

P: ¢dbopmynHrpoBaTh u

yueOHYIO
3ajady; BEIOUpATh IeHCTBUS B

yIEp>KUBATh

COOTBETCTBUH c
3ajadyel "
YCIIOBHSIMU €€ peau3allvi;

IIOCTaBJIEHHON

YCTaHAaBJIMBATb COOTBCTCTBUE
IMOJIYYCHHOI'O pe3yibTara
MOCTaBJICHHON LIEIIH.

II: aHAIM3UPOBATH,
CpaBHUBATb, Kiaccudu-
IUPOBaTh U 0000MATh (aKThI
u SIBJICHHS, BBISABIIATE
PUYHHBI u CIEACTBUS
MPOCTBIX SIBJICHUI;, CTABUTH H

dbopmyIupoBaTh TPOOIEMBI;

OPHEHTHPOBATHCS B
pasHooOpa3uu CIoco00B
pelieHus 3ajgad; BBIOMpPATH
Hauboee s dhexkTrBHBIC
penieHus TIOCTaBJICHHOU
3a/a4u;

UCKaTh u BBIJICTISTD

HEo0X0uMy0 HH(OpMaIuio
13 pa3IMYHbIX HCTOYHUKOB.

32




rocyapcTBEHHOE OrokeTHOE 001meo0pa3oBaTenbHoe yapexnenne Camapckoil 006JacTi TMMHA3Us UMEHH 3aciTy>keHHOTo yuuTens Poccuiickoit @eneparnuu Ceprest BacmibeBrua
Baiimenosa ropona [ToxsuctHeBo ropojckoro okpyra [Toxsucraeso Camapckoit oGnactu

nony4yenusi. CBoiicTBa H (cX0aCTBO M pasznuyue [ToarBepxknate cymectBo- | K: 3agaBath  BOIPOCHI,
[IPUMEHEHUE  CIUPTOB. co CIIUPTaMH), 5 BaHUC B3AaUMOCBA3H MEKIY | nposABIATH AKTUBHOCTb;
T -
MHOr0aTOMHBIE CIUPTHI. IPUMCHEHHC. OprafHuveCKuMH  BCUIC- | yeronp30BaTh peus;
. CTBaMHU COCTaBJICHUEM
@enonsl.  CoiicTBa dopMyIHpoBaTH COOCTBEHHOE
MIOCJIEZIOBATENBHO  OCY-
npUMeHEHHEe (EHOIIOB. HeCTBIseMbIX ypaBHeryii | MHCHH® u TIO3HUIIHIO;
. OpMYJINPOBATh CBOU
eaKuui nemnouek | P
85- | O0obOIIEHE U cucTe- 18 P . ( .
a7 . Henes MIPEBPAIICHHH ). 3aTPYAHCHUSA,
MaTtu3anus 3HaHUH O o CAMOCTOSTEILHO
. o0Jro1aTh npaBuiia
CIMpTaX M QeHONax AaTh P OpPraHU30BBIBATH yueOHoe
Perenme 3a1au O0e3omacHO  paboOTBI ¢ .
: B3aMMO/ICHCTBHE B TPYIIIIE.
Tpasuia paGoThI ¢ | 1 4 1a60paTOPHBIM obopy- Py
88 | IIpoBepounas pabota 1o 18 OpPraHUYECKHMHU Be- JIOBaHHEM U PCaKTHBaMH B
TeMe: CIMPTLI U PeHOmbl | HEAes 2.1 | lecTBaMU- CIIUPTAMH B pamKax y4ebHoro
COOTBETCTBUH c SKCHCPUMCHTA.
89 | Ilpakmuueckas paboma 18 WHCTPYKIUSIMHU o
3. Couprsl HeJems BBIIIOJTHEHUIO  XHMHU-
YECKHX OITBITOB.
(Hudposas 1adoparopus
RELEON)
Tema 7-8. Anbaernabl U keToHbl. Kap0oHOBBIe KHCI0THI M UX TPou3BoaAHbIe (30 4.)
90- | Anpaeruibl M KETOHBIL: 19 144 | Anpnerunel  u 2.4 XapaxTtepuszoBatb ocobeH- | P: dbopmMynHMpoBaTh "
92 | roMOJIOrM4YEeCKUI psng, | Hedend KETOHBI: COCTaB, CTpOe- HOCTH CTPOCHUA opra- | ynepkuBarhb y4eOHYIO
M30MEpHsI I/I HHC, (pusnaeckne HUHECKHX  BCIICCTB, 3a]a4y; BHIOMpATh JEHCTBYSA B
HOMeHKJIaTypa. CrocoOsl CBOMCTBA, XAPaKTCPHRIC COOTBETCTBUU c
o XMMHYECKHE CBOMCTBA, HPUBOJIS HPUMEPBI . .
MOJTy9YEHHUs, CBOMCTBAa W MONyuenHe, MpUMEHe- BCIIIECTB (130MepoB | IOCTABJIEHHOM  3ajauedl W
pUMEHEHHE. — " TOMOJIOTOB), IMEIO- | YCIIOBUSIMU €€ PealIu3allii;
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93

CemuHap 1mo  TeMme:
p4n,

u30Mepus U

TOMOJIOTUYECKUN

HOMeHKatypa. CriocoObl
MOJIy4YeHHUs, CBOWCTBA U
MPUMEHEHUE alIbJIeIHJI0B
U KETOHOB.

19
HeeIst

98

IIpakTukym
TOMOJIOTHYECKUN

o TeMe:
pAx,
u3oMepus u
HOMeHKJ1aTypa. CriocoObl
MOJYy4YEHHS, CBOWCTBA U
MPUMEHEHHUE aJIbJICTHUIOB
u KETOHOB.
CamocTosaTenbHas
pabora.

20-21
Hezens

99

Ilpaxmuyeckas paboma
4. Anbpaeruasl 1 KETOHBI

(Hudposas 1adoparopus
RELEON)

21
Heaels

100-
103

KapOoHOBBIE ~ KHCIIOTHI:
KJaccupukanus u
crpoenue. lIpenenvHbie
OJIHOOCHOBHBIE  Kap0o-
HOBBIE

CrocoOsl

KHUCJIOTBI.
MOJy4YECHUS U

21 -22
HeIens

1.4.5

1.4.6

2.1

KapOoHoBbie KHUCTOTBHI
(mpenenbHbIE u
HemnpeenbHble, OJHO-
OCHOBHBIC "
JIBYXOCHOBHBIE):
COCTaB, CTpOCHHE,
¢usnyeckue CBOICTBA,
XapakTepHble  XUMHU-
YECKHE CBOICTBA,
HAXO0XKJICHHUE B
MpUpPOJC, TOITYICHHE,
npuMeHeHune. Mpuia.

CrnoxHble 3¢upsI:
COCTaB, CTpOCHHE,
(dbuzndeckue u
XUMHUYECKHE CBOMCTBA,
MOJTyYeHHE u
MIPUMCHCHHE.

[IpaBuiia paboThI €
OpraHUYECKUMU Be-
[IECTBAMH B
COOTBETCTBUU
WHCTPYKIASIMHA o
BBITIOJTHEHUIO  XHMH-

YCCKHUX OIIBITOB.

2.5

2.6

2.7

MIUX Pa3IMdHOE CTPOCHUE
YIJICPOJHOTO CKEleTa, CO-

JepXKalxX  pa3HbIe
(GyHKLIMOHATBHBIE — TPYII-
TBL.

XapakTepHu30BaTh u
NOJATBEPXKIaTh  ypaBHE-
HUSIMH XUMHYECKHX
peakuui XAMUYECKHAE
CBOWCTBA W3YYCHHBIX
KJIACCOB/TPYIIIl  OpTaHM-
YECKHUX BCIIICCTB:
ANBJCTUIOB M KETOHOB,
KapOOHOBBIX ~ KUCJIOT U

CIIOXKHBIX (HUPOB, KUPOB.

XapakTepru3oBaTb OCHOB-

HbIE  CIOCOOBI MOdydYe-
HUS B JlabopaTopuu H
IIPOMBILUICHHOCTH  U3Y-
YEHHBIX KJIACCOB OpraHM-
YECKUX BEILECTB u
WJUTFOCTPUPOBATH 170'¢
COCTAaBJIICHUEM YPaBHEHUMU
XUMUYECKUX PEAKIUH.

HOI[TBep)K)IaTB CYILICCTBO-
BAaHUC B3aUMOCBA3U MCKIY

OpraHN4YCCKUMU BCIIC-
CTBaMH COCTaBJICHUEM
OoCJICA0BATCIBHO oCy-

HIECTBJISIEMBIX YPaBHEHHUU

YCTaHABJIMBAaTh COOTBETCTBUE
HIOJy4EHHOT'O pe3ynbTara

IOCTaBJIEHHOW LIEJIH.

II: AQHAJIM3UPOBATh,
CpPaBHMBATb, Kkiaccudu-
IUPOBATh U 0000IIATh (PAKTHI
U SIBJICHMSI,
OPUYMHBI M CIEICTBUS
IPOCTBIX SIBIECHUI; CTaBUTh U

dbopMynupoBath MpoOIEMBI;

BBIABJIIATH

OpPUEHTHPOBATHCS B
pazHooOpazuun croco0oB
pemieHusl 3amav; BBIOMPATH
Hauboee s deKTUBHBIE
penieHus HIOCTaBJICHHOU
3aJa4u;

WCKaTh " BBIJIENISATH

HEo0X0IuMy0 HH(pOopMaIuio
U3 Pa3JIMYHBbIX UICTOYHHUKOB.

K: 3aJ1aBaThb BOIIPOCHI,
MPOSIBIISITh aKTHUBHOCTD;
HCIIOIb30BaTh peusb;

dopMynHupoBaTh COOCTBEHHOE

MHEHUE u MTO3UITHIO;
bopMyITHUpPOBAThH CBOH
3aTpyTHCHUS;
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Baxxueiinine
Kapoo-
U HuX

CBOMCTBA.
MPEACTaBUTENN

HOBBIX  KHCIIOT
PUMEHEHUE. Conu
KapOOHOBBIX
Mpsuta. CrioxxHbIe dPUPBHI.

Bocku u xupsl.

KHCJIOT.

104-
105

CemuHnap 1o  Teme:
KJaccuuKanus u
CTpOoeHHE  KapOOHOBBIX
KHUCIIOT. IIpenenbubie
Kap0o-

KHCJIOTHI.

OJIHOOCHOBHBIC
HOBBIE

CriocoOsbl
CBOMCTBA.

HOJyYEHUS U
Baxwneimue
MPEACTABUTENN

HOBBIX  KHCJOT

Kapbo-
u  ux
IIPUMEHEHHE. Conu
KapOOHOBBIX KHCJIOT.
Mpeuta. CroxxHbie€ 3UPHI.

Bocku u xxupsl.

22
Hezens

106-
114

IIpakTukym 10  TeMe:
KJaccuukanms u
CTpO€HHE  KapOOHOBBIX
KHCJIOT. [IpenensHble
OJIHOOCHOBHBIE  Kap0o-

HOBBIC KHCJIOTHI.

22 -23

HeaeIst

2.2

2.6.1

2.6.2

KauecTBenHsle peakuuu
OpPraHUYECKUX
COCIMHECHUM.

OnpeneneHneMoeKys
pHOI  (opmynbl opra-
HUYECKOTO BEIleCTBa 10
HU3BECCTHBIM MAaCCOBBIM

JOJISIM aTOMOB
XHUMHUYCCKUX 9JICMCH-
TOB, IIJIOTHOCTHU )51

OTHOCHUTEJILHOU INIOT-
HOCTH rasa, IpoJayKTaM
peakuuu (B TOM 4ncie

MpOAYKTaM  CropaHus
OpPraHUYECKOTO
BEIIIECTBA).

Pacuétrl MAaccChI

BCIICCTBA HIIU 00BéMa
ra3oB 10 H3BCCTHOMY
KOJIMYCCTBY

1.4

2.9

peakui
MIPEBPAIICHHH ).

(memouek

CobmoaTh MpaBUIIa
O0e3omacHO  pabOTBI ¢
1ab0paTOpHBIM obopy-
JIOBaHUEM U PEaKTHBaMH B
paMkax y4eOHOTO
IKCIIEPUMEHTA.

BeimonaaTe  pacuérel 1O
XUMUYECKUM (popmysiam
u YPaBHEHUSM
XUMHYECKHUX peaxkuuii:
IIPUMEHSATH WU3Y4YCHHBIE
QJITOPUTMBI PEILICHUS
3aJa4 C HCHOJIb30BAHUEM
MIPUBEIEHHBIX B YCIIOBUH
JTAaHHBIX, IPUMEHSATH
HEOOXO/AUMBIE ~ MaTema-
THYECKHE METO/IbI
peLIeHUs IPU IPOBEACHUU
pacuy€roB, aHaIU3UPOBATH
pe3ynbTaThl pELIEHUs C
Y4ETOM ITOJTyYEHHBIX
pe3yIbTaToB.

CaMOCTOSTEIILHO
OpPraHU30BBIBATH yuebHoe

B3aMMO/JICHICTBUE B TPYIIIIE.
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Croco6bl  MOIy4EHUs U BEIECTBA, MACCE HIIH Pears 3a/1a4H,
cBoiicTBa.  Baxkneiume 06béMy ommoro w3 | 2.10 | Tpelyromue npumMeHeHHs
NPEACTABUTEN  KapOo- YYaCTBYIOIIHMX B OpraHnvCCKOM XUMHM, &
TaK)Ke MHTErPalun

HOBBIX KHCJIOT H WX PEaKIuK BELIECTB

c IPEIMETOB €CTECTBEH-
TpUMCHCHHE. ot HOHAYYHOTO [UKJIA.
KapOOHOBBIX KHCIIOT.

Mpsuta. CrnoxxHble 3QUpBHIL.
Bocku u xupsl.

115 | Ilpaxmuueckas paboma 24
5. KapOonoBble KHCIIOTHI | HEACIA
U MX TIPOU3BOTHBIC.

116 | IIposepounas paboma no 24
meme: «ANbIETUOBI U | Henels
KeToHbI», «KapOoHOBBIC
KHCIIOTHI u ux
MIPOU3BOTHBIC)»

117- | O600menne wu cucre- | 24 -25
118 | matuszamus 3HaHUU 00

Hezens
CIupTax anpJeruiax,
KETOHaX,  KapOOHOBBIX
KHCJIOTax, CJIO’KHBIX

aupax u KUpax.

119 | Kommponvnas paboma 4 25
no temam «CHUPTHIY,
«AJBIETHIBI U KETOHBIY,
«KapOoHOBBIE KUCIIOTHI U

Henens
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ux npousBoaHsie» (KUM
4)

Tema 9. YrueBoan (13 4.)

120- | YrueBoapl:  CTpOCHHE 25-26
122 | u knaccudukanus. | HEAEIA
MoHocaxapu/ibl. I1en-

TO3bl.  MoOHOCaXapu/Ibl.
I'exco3bl.  Jlucaxapuusl.
ITomucaxapunel.  Kpax-

maut. [enmrono3sa.

123- | Cemunap 1o  Tewme: 26

Heaens

124 | crpoenne u
Knaccupukanus — yrie-
BOJIOB. MoHocaxapuabl.
IIeHTO3HI. MoHo-
caxapubl. I'exco3sl.
Juncaxapunsl. Ilonu-
caxapubl. Kpaxwman.
[emnromno3a.

125- | [lpaktukym 1o Tteme: | 26-27
128 | crpoenue u | HeJens
KJaccupukauus  yrie-

BOJIOB. MoHocaxapuabl.
IleHTO3HI. MomHo-
caxapuzsl. I'exco3ssl.
Juncaxapunsl. ITonu-

1.6

2.1

2.2

2.6.1

VYrneBonpl (MOHOCaxa-
pUabI, Jcaxapuibl,
MO CaXapu/Ibl):

CTpoeHHe, (PU3NYECKue
CBOICTBa, XapaKTEepHbIE

XUMHYECKHUE CBOMCTBA.

[IpaBuiia paboThI C
OpPraHMYEeCKUMH Be-
IeCTBaMHU
COOTBETCTBUH
MHCTPYKIHSIMU o
BBITTOJIHEHUIO XHUMMH-

YECKHUX OIIBITOB.

KauectBenHsle peakuuu
OpraHNYeCcKux
COEIUHEHUU.

OnpeneneHue MOJIEKY-
JSpHOM GopMyITBl Opra-
HUYECKOT'0 BEIIECTBA MO
U3BECTHBIM MacCOBBIM

JOJISIM aTOMOB
XUMHNYCCKUX QJICMCH-
TOB, IINIOTHOCTHU n

2.4

2.5

2.6

XapakTepHu30BaTh OCOOCH-
HOCTH CTPOCHUS opra-
HHUYCCKUX BCIICCTB,

HPUBOJIS IpUMepHI

BELIECTB (130MepoB
" TOMOJIOTOB), UMEIO-
IUX Pa3INYHOE CTPOCHHE
YIJIEPOHOTO CKeJleTa, CO-

JepKalux  pa3Hble
(GyHKLMOHATBHBIE — TPYII-
IBL.

XapakTeprus3oBaThb u
HNOJATBEPXKJIaTh  ypaBHE-
HUSIMH XUMHUYECKHUX
peakuui XUMHUYECKHE
CBOMCTBA H3y4YEHHBIX
KJIaCCOB OpPraHMYECKHUX

BCIICCTB: YIJICBOOOB.

XapakTepru3oBaTb OCHOB-
HbIE CHOCOOBI MOIydYe-
HUS B JlabopaTopuu H
IIPOMBIIIJIEHHOCTH ~ HU3Y-
YEHHBIX KJIACCOB OpraHu-
YECKUX BELIECTB U
WJUTIOCTPUPOBATH 170'¢

P: bopmynHpoBaTh u
yIEpKUBATH y4eOHYIO
3aja4y; BEIOUPATh IEHCTBHS B
COOTBETCTBUU c
MOCTaBJIICHHON  3aJaded U

YCJIOBUSMHU €€ pCaIn3allnuu;

yCTaHaBIMBAaTh COOTBETCTBHE
HOJIy4YEHHOTO pe3yibpraTta

IOCTaBJIEHHOW IIEJIH.

II: aHAIM3UPOBATH,
CpPaBHUBATH, Kjaccudu-
UPOBaTh U 000011aTh PaKTHI
" SIBIICHHST, BBISIBIISITH
OPUYMHBI W CIIEICTBUS
MPOCTHIX SIBJICHUI; CTABUTh U
dbopMynupoBaTth MPOOIEMBI;
OpPUEHTHUPOBATHCS B
pa3zHoo0pazuu croco6oB
pelieHus 3anay; BbIOMpATh
HauOomee s¢dexkTuBHBIE
pemeHns MOCTaBJICHHON

3a7a4u;
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caxapuzsl. Kpaxman.

[emnronoza.

OTHOCHUTEJIBHOM  ILJIOT-
HOCTH Ta3a, IpOoAYyKTaM
peakuuu (B TOM 4ucie

COCTaBJICHUEM YpaBHEHUU
XUMHUYECKUX PEaKIUu.

[TonTBepxaarh CyliecTBO-

UCKaTh u BBIJICTISIT
HEoO0XoauMyro HH(pOpMaIuio

U3 pa3JIMYHbIX HCTOUYHHUKOB.

129 | Ilpaxmuuecxas paboma 28 MPOJAYKTaM  CropaHus
BaHME B3aUMOCBSI3U MEK
6. YrieBoibl. Heaens OpraHH4CCKOro Ay K: 3aJ1aBaTh BOIIPOCHI,
BEIeCTBA) OpPraHUYeCKUMU Belle-
: IPOSIBIIATH aKTHBHOCTb;
(Iludpposas maGoparopus CTBaMH COCTaBJICHUEM T NEAORATE -
RELEON) Pacuérsr MacChl 57 TOCTACAOBATEIBHO  OCY™ 5 ’
BelecTBA WIH 00BEMa - WECTBIAICMBIX  YPABHCHHI (GopMynupoBaTh COOCTBEHHOE
130- | O6o0menne wu cucre- 28 262 | Ta30B IO H3BECTHOMY peakiit (uemodex | MHeHUe u TIO3HUIUIO;
131 | maTusanust 3HaHWI 00 | Henels KOJINYECTBY NpeBPALLEHHH). opmympoBarth cBou
BEIlECTBA, Macce WIH :
yriacBoaax. IlI" ’ CoOmronath npapuna | o TPYAHCHHIA,
0bnéMy  omHOTO M3 Oe3omacHOl paboTel ¢ | CAMOCTOSTEIBHO
132 | Koumponvnas paboma 5 28 Y4aCTBYIOIIHX B J1a6OPaTOPHBIM 060opy- | OpraHM30BBIBATH yuebHOE
no meme «Yeneoovly | HEACIA peaKiiy BEIIeCTB 14 JIOBAHMEM M PEAKTUBAMH B | B3auMOJeHCTBUE B TPYIIIIE.
(KUMS) ' pamKax y4eOHOro
IKCIIEPUMEHTA.
Tema 10. A3oTcoaep:kamue oprannveckue coexuHenus (25 4.)
133- | AMuHBL: KJaccuguka- 29 1.5.1 | AMHHBL COCTaB, 2.4 Xapaktepu3oBarb ocoOeH- | P: dopmynupoBath U
135 | umsa, cCcTpoeHue, H30- | Hemes (usnueckne  coiict- HOCTHU CTpPOECHHS opra- | yaepXuBaTh yueOHYIO
MEpHUsT U HOMEHKJIATypa. Ba, XapaKkTCPHbIC HUYECKUX BELIECTB, 3ajjavy; BbIOUpATh AEUCTBUS
CrocoObl  MOJTyYEHUS. XUMHHCCKHAC  CBONCT- TIPHUBOJIS IPUMEPBI B COOTBETCTBHH c
CpoiictBa u  mpuMe- Ba, HaxOoxcHHe B BEIIIECTB (M30MepoB | TOCTaBJIEHHOW 3ajadeidl U
npupoje,  MpHUMEHe- ,
HEHHE aMHHOB. e " TOMOJIOTOB), IMEIO- | YCJIOBHUSIMH €€ PeaH3aIlHu;
136 | Cemunap 1o  Teme: 29 ' IIMX Pa3IM4YHOE CTPOCHME | YCTaHaBJIMBATh
KJIaccuuKanus, CTpoe- | Hemend YIJIEPOJHOTO CKEJIeTa, CO- | COOTBETCTBHE IOy4EHHOTO
HUE, N30MEpPHUs u 1.5.2 JEpKalMX  pa3Hble
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HOMEHKJIaTypa aMHUHOB.
CriocoObl  moOyuYeHHs..
CpoiictBa W mIpuMe-

HCHHUC aMHWHOB.

137-
140

[IpakTukym 1o
KJIacCU(UKaIUs, CTpoe-
HHE, U30MEpHs U
HOMEHKJIATypa aMHHOB.
CrocoObl  TOy4YeHusl.
CpoiicTBa U  npume-
HCHHE aMHHOB.

Camocrt.pabora.

TEMC!

29-30
Hezens

141-
144

AMUHOKHCIIOTBI:  CTpOe-
HUE MOJIeKyJ, Kiaccu-
buKkanyst M IMOIydeHHe.
CsolicTBa U  npume-
HEHME aAMMHOKHCIIOT.
benku.

30
Hezens

145

CemMuHap 1o Teme: cTpoe-
HUE MOJIEKYJ, KJIacCH-
bukamys, MIOJIyYEHHE,
CBOMCTBAa M NIPUMEHEHHUE
aMUHOKHUCIIOT. benku.

31
Heaels

146-
151

IIpakTukym 10 TeMe:
CTpPOEHHE MOJIIEKYIT,
KJaccupuKauus, MOIy-
YEeHHE, CBOMMCTBA u
MIPUMCHCHUE aMMHO-
kucior. benkn. CamocT.
pabora.

31
HeIens

153

2.1

2.2

AMUHOKHUCIIOTBI:
coctaB, (uU3NYECKUE
CBOMCTBA, XapakTep-
HBIC XUMHUYCCKUC
CBOMCTBA, Ipume-
HeHue. benku.

IIpencraBnenue 0
reTepoLUKIax (Ha
npuMepe nuppoia,
MUPHUIMHA, TypUHA

u MMAPUMUIIHA).
[TonsTne 0
HYKJIEMHOBBIX KHCIIO-
Tax.

[IpaBuiia paboThI ¢
OpPraHUYECKUMHU Be-
IECTBAMH B
COOTBETCTBUU c
WHCTPYKIHUSIMHU o
BBIMIOJIHEHUIO  XUMH-

YECKUX OIIBITOB.

2.5

2.6

2.7

(GyHKLIHMOHATBHBIE  IPYII-
IBL.

XapakTeprus3oBaThb u
HNOATBEPXKIaTh  ypaBHE-
HUSIMH XUMHUYECKHUX
peakuui XUMHYECKHE
CBOMCTBA H3y4YEHHBIX
KJIaCCOB OpPraHUYECKHUX
BELIECTB: aMHUHOB,
aAMHMHOKHCIIOT, 0emKoB,

HYKJIICHMHOBBIX KHUCIIOT.

XapakTepu30BaTb OCHOB-

HBIE  CIIOCOOBI  TOydYe-
HUS B J1abopaTtopuu
NPOMBIIUICHHOCTH U3y~
YEHHBIX KJIACCOB OpTraHH-
YeCKUX BEILIECTB u
WILTIOCTPUPOBATH 1794
COCTaBJICHUEM ypaBHEHUH
XUMHUYECKUX PeaKIuii.

HOI[TBep)KI[aTB CYILICCTBO-
BAaHUC B3aUMOCBA3U MCKIY

OpraHN4YCCKUMU BCIIC-
CTBaMH COCTaBJICHUEM
OoCJICA0BATCIBHO oCy-

LIECTBIISIEMBIX YPaBHEHHUU

pe3yiibTaTa IIOCTABJI SHHOM

Ocn.

II: AQHAJIM3UPOBATh,
CpaBHUBATD, Kkiaccudu-
mMpoBath W 0000IIaTh
(baKThI U SIBJICHUS; BBISBISTH
OPUYUHBI W CIEACTBUS
MPOCTBIX SIBJICHUH; CTaBUTh

u dbopmynupoBaTh
poOJIEMBI;
OPHEHTUPOBATHCS B
pasHOO0Opa3uu Croco0oB
pelieHus 3anady; BbBIOUpPATH
HauOosee a3 exTUBHBIC
peueHust MOCTaBJICHHOMN
3a/1a4u;

UCKAaTh u BBIJICTISITH
HEO00XO0TUMYIO

MH(OPMALIMIO U3 Pa3IMUHBIX
HCTOYHUKOB.

K: 3a7aBaTh
MIPOSIBIISATH
HCIIOJIb30BAaTh
(dbopMynupoBaTh
COOCTBEHHOE MHEHUE U
MO3ULMUI0; (OPMYyIUPOBATH
CBOH 3aTpyIHEHUS;
CaMOCTOSITEIILHO

BOIIPOCHI,
aKTUBHOCTb;
peus;
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152 | Ilpakxmuueckaa paboma 32 KauectBennsie peakiuu peakuuit (Llermoyek | OpraHu3oBBIBATH  y4yeOHOE
7.AMyuHBI.  AMHUHOKHC- | Hemesst OpraHUYECKHX MIPEBPAIICHHH ). B3aWMO/ICHCTBUE B TPYIIIIE.
notel. benku. 26.1 | coenumenuii. 14
(IluppoBas 1abopaTopus Coburonars lpaBuIa
RELEON) O0e3omacHO  pabOTBI ¢
153 | IIpoBepounas pabora 1o 32 11abOpaTOPHBIM obopy-
TEMEC: CTPOCHUE MOJICKYII, HEeaCIs OnpeﬂeHeHHe MOJIEKY- MOBAaHUECM U pCAaKTUBAMH B
Kiaccuukanus,  IMomy- JSPHO# (POPMYIIBI Opra- paMKax y4eOHOro
4eHHe,  CBOKCTBA | HHMYECKOT0 BELeCTBA 110 OKCICPUMCHTA.
HIPUMCHCHHUC aMHHO- HW3BECTHBIM MAaCCOBBIM
KHCIIoT. benku. JOJISIM ATOMOB
154- | O6o0mienne u  cucre- 32 XUMUYECKHX  DJIEMEH-
155 | maTu3zanms 3HaHMK 00 | Hepens TOB, IJIOTHOCTH u
a30TCOAEPKAIINX op- OTHOCUTEIbHOW  IUIOT-
TaHNYCCKUX COCAMUHC- HOCTH Trasa, NpOoayKTaM
HUAX. peakuu (B TOM YHUCIIE
156 | Konmpoavuas paboma 6 33 HPOAYKTAM  CTOPAHUSI
no meme | Hemens OpPraHUYECKOTO
«A3oTcozepkalue opra- 1.6 | Bemecrna).
HUYECKHE COSTMHEHUS»
(KM 6) 'enetnyeckas CBSI3b
157 | Ilpakmuueckas paboma 33 MEXKIy  HM3Y4EHHBIMU
8.Unentudukarnus opra- | Henens KJIaccaMu
HUYECKUX COCTMHEHUI OpPTaHUYECKUX
(Wudposas 1aGopaTopus COeMHEHH i
RELEON)
O06001meHue 3HAHNH N0 Kypcy opranuveckoid xumum (13 4.) —pe3epBHOe BpeMsi
158- | O600menue 3Hanmii mo | 33-34 2.6.1 | Onpenenenue MoIEKY- 2.7 [ToaTrBepxknate cymectBo- | P: dbopMynupoBath u
166 | kypcy OpTaHWYECKOH | Hemens nsipHOM hopmyIbl opra- BAHME B3aUMOCBSI3U MEXKIY | YAEpPKUBATH yueOHYIO
XUMUH. HUYECKOTO BEIIECTBA 1O OpraHNYeCKUMHU Bellle- | 3a/]auy; BBIOMpATh ACHCTBUS
167 | UtoroBass KOHTpOJIbHAS 34 W3BECTHBIM MacCCOBBIM CTBaMH COCTaBJICHHEM | B COOTBETCTBUH c
pabota 1o Kypcy | Hemens JOJIAM aTOMOB MOCNeA0BaTeIbHO  OCY-
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OpraHUYeCKOu
(KM 7)

XUMHHU.

168-
170

[ToBTOpenue. Pabora Hazg
OIINOKAMH.

34
Hezens

2.6.2

2.2

XUMHUYECKHX  JJIEMEH-
TOB, IUIOTHOCTU W
OTHOCUTEJIBHOW  IUIOT-
HOCTH Ta3a, IpOoAYyKTaM
pEaKIMH.

Pacuéter MAacChl
BEIlleCTBA WM 00BEMA
ra3oB IO U3BECTHOMY
KOJIMYECTBY

BEIIECTBA, Macce WU
00béMy  OgHOTO W3
Y4aCTBYIOIIUX B

PpCaKuu BCUICCTB.

KauectBennsle peakuun
OpraHUYECKHUX
COCIMHEHUM.

2.9

IIECTBIISIEMBIX YpaBHEHUN
peakuui (uenouek
MIPEBPAIICHHH ).

Boemonusate  pacu€rel Mo
XUMHYECKUM (popMyam
u yYpaBHEHUSAM

XUMHUYECKUX peaKuuii:
MPUMEHSITh U3yYEHHBIE
QIITOPUTMBI PEIICHUS

3aJa4 C HCIOJIb30BaHUEM
MPUBEACHHBIX B YCIOBUU

JaHHBIX, MIPUMEHSTH
HEOOXOIUMBIE MaTema-
THYECKUE METOIbI

pelIeHus: IPpU IPOBEIECHUN
pacuéroB, aHaIM3UPOBATH
pe3ysbTaThl pElIeHUs C
Y4ETOM IOTYYEHHBIX
pe3yIbTaTOB.

IOCTABJICHHOW 3amadyed U
YCIIOBUSIMU €€ peau3aliiiy;
II: opueHtupoBaThCsi B

pa3Ho0Opa3nu CIIoco0oB
pelIeHusT 3aj1a4; BBHIOUPATH
Hauboee ¢ heKkTHBHBIC
pelieHus MOCTaBJICHHOU
3a1a4u;

K: 3amaBaTth  BOIPOCHI,
HPOSIBIISITH AKTHBHOCTb;
HCII0JIb30BATh peub;
dbopmynHupoBaTh
COOCTBCHHOE€  MHEHHE W

MO3UIHI0;  (OPMYIHPOBATH
CBOM 3aTPY/AHCHHUS.
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1. OGopynoBanue u npudopsbI

Ne | HammeHoBaHMe 00BEKTOB M CPEICTB MATEPHATIBLHO — TEXHUYECKOr0 o0ecreyeHust
n/n
I. IleuyaTHble mocooust

1 KoMIIekT NopTpeToB y4eHbIX-XUMUKOB
2 Cepus cupaBouHbIx Tabuui no xumuu («Ilepuonuyeckas cucrema xumuueckux siemeHToB J[. 1. MenneneeBay, «PacTBOpUMOCTb

COJIEH, KUCIIOT U OCHOBAHUH B BOAE», «DJIEKTPOXUMUYECKUNA PsiJl HAMIPSDKEHUI MeTallioBy, «OKpacka MHIMKATOPOB B Pa3IMUHBIX

cpenax»)
3 Cepus Tabau1 IO HEOPraHMUECKOW XUMUHU
4 Cepus Tabau1 IO OPraHUYECKON XUMHUH
5 Crnaiiasl 1s rpadornpoexTopa 1no opraHudecKoi 1 HEOPraHMIECKON XUMUU

1. UHpopManinOHHO-KOMMYHHKATHBHBIE CPEACTBA
1 MynbTUMeAnHBIE TPOTpaMMBbl (00yUaroIre, TPEHUHIOBbIe, KOHTPOJIMPYIOIHE) IO BCEM pa3ziesaM Kypca OpraHM4ecKO XUMHUU
2 DneKTpOHHbIE OMOIUOTEKH 110 KypCy XUMUHU

I11. Texuuueckue cpeacrBa o0yueHust

1 Kommnsrorep
2 MynpTUMEAUNAHBIN TPOEKTOP
3 DKpaH MPOEKITUOHHBIN

IV. YueOHo-nnpakTHUYecKOe U Y4eOHO-1a00paTOpHOE 000py10BaHHE

Hudposas aadopaTopusi mo Xumun (y4eHHUYeCKast)
1 Hartunk pH ¢ nnamnaszonom n3mepenus He yxe yem ot 0 1o 14 pH
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2 JlaTuuk BBICOKOW TeMIIEpaTyphl (TEpMONIAPHBII) ¢ AUaNa30HOM U3MepeHus He yxe ueM ot -100 1o +900C

3 JlaTyuK 3JIEKTPONPOBOAMMOCTH C AuanazoHaMu uaMepenus He yxxe uem ot 0 10 200 MxCwm; ot 0 10 2000 MmxCwm; ot 0 10 20000
MKCM

4 JlaTuuk TemrepaTypsl INIATUHOBBIN C AMana30HOM U3MepeHus He yxke yeM ot -30 no +120C

5 JlaTurk onTHYECKOH INIOTHOCTH 525 HM

IIpu6Gopsbl, HAOOPHI MOCYABI M JTA0OPATOPHBIX NPUHALIEKHOCTEH NJIs1 XHMHUYECKOI0 IKCIIePUMEHTAa

OO01ero HaszHaYeHusd

1 Becsl anexkTpoHHbIE

2 HarpeBaTenbpHbIe TPUOOPHI:

- AIICKTPOIUTHTKH JTAOOPATOPHBIE C OTKPBITOW CITUPAITBIO
- CHUPTOBKH

- BIeKTpoHarpeBaTenu Ans npoobupok HII-1

- Harpesarenb i Koso yueousiit HKY

3 Jlocka s CYIIKH TTOCYTbI
4 KommiekT anekTpocHabkeHus: KaOnHeTa XUMUHU
JdeMoHCTpaLMOHHDBIE
1 HaGop nocyiel 1 npuHaIeKHOCTEH I JEMOHCTPAIMOHHBIX OIBITOB 10 XUMHUH

Habop neraneii 111 MOHTa)ka yCTaHOBOK, MJUTFOCTPUPYIOLIUX XUMUYECKHE TPOU3BOJICTBA

2
3 CrosuK oabeMHBIH
4 ITatuB as1st AEMOHCTPAIMOHHBIX TPoOHpoK [1X-21
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5 Ha6op ¢nakonos (250 — 300 M 11 XpaHEHHS PAaCTBOPOB PEAKTUBOB)

CrnenuajJu3upoBaHHble MPUOOPHI ¥ ANMAPATHI

Anmapat (mpubop) 1t moaydenus razos (Kumma)

Ha60p AJI OIIBITOB IO XMMHHU C BJICKTPUICCKHUM TOKOM

Kommext Tepmomerpos (0 — 100 °C; 0 — 360 °C)

HpI/I60p JJIs1 OKHUCJICHUSA CIIMPTA HAl MECAHBIM KaTaJIu3aTOPOM

[TpuGop 1t MoTy4eHHs TaJIOU0ATKAHOB U CIOXKHBIX d(HPOB

BOpOHKa ACIIMTCIIbHAasA OJIA pa6OTBI C BpCAHbIMHU BCHICCTBAMUA

Bo3aymsslii X010AUIbHUK

oo N O o b~ W N

Boponka nenurenbHast 0011ero Ha3HaYeHUs

KommniekTsl 1151 JIa0OPATOPHBIX ONBITOB M MPAKTHYECKUX 3aAHATHIA M0 XUMHUM

Becwl MexaHnnueckue na6opaTopHLIe

Becsl anexTponHble yueOHbIe 1abopaTtopubie BYJI-50 OM

Ha6op 6anox jyist xpaneHus: TBepAbIX peakTuBoB (30 — 50 mur)

Ha6op ckistHOK ((py1akoHOB) JUIsl XpaHEHHs paCTBOPOB PEAKTHBOB

Hab6op mpooupox (I1X-14, [1X-16)

[Ipubop st momydeHus razon

Ha6op «BLICOKOMOJ'ICKy.]BIpHBIe BC€IICCTBa»

ool N O O b~ W N

HI/IJ’II/IHHPBI MCPHBIC CTCKIIAHHBIC

[EN
O

Kpucranmmszarop

[EEN
o

HaGop cTexyissHHBIX TPYOOK
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- T1aMeTp ot 3 10 7 MM

- auametp ot 4 10 7 Mm

V. Mopean
1 Habop kpucTauimyeckux peneTok: aimasa, rpadura, noBapeHHOMH COln
2 Habop 1151 MoenupoBaHusi CTPOCHHUS OPraHUYECKHUX BEIIECTB
3 HaGop 1151 MoaenupoBaHust 3JICKTPOHHOTO CTPOSHHUS aTOMOB 3JIEMEHTOB

VI. Hatypa/jibHble 00bEeKTbI, KOJJIEKIHH

Bosokna

KameHHbI#1 yroib 1 NpoayKThI €ro nepepadoTKu

Kayuyk

MuHepaisl 1 TOpHBIE TTOPOBI

Topd n nponykTh ero nepepaboTKu

Hedtb u BaxxkHelime npoayKThl ee nepepaboTKu

IInacTmaccel

0| N O g &~ W N -

Tonmuso

VII. PeakTuBBI

Ha6op Ne 1 OC «Kucnotei»

Ha6op Ne 3 OC «I'unpokcuasi»

Ha6op Ne 6 OC «Illenouynble 1 meI09H03eMebHBIE METAJTBI
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baiimeHoBa ropona [ToxBucTHeBo ropojckoro okpyra I[loxBuctaeBo Camapckoii ooactu

Ha6op Ne 11 OC «KapOonate»

Ha6op Ne 13 OC «Aueratsl. Ponanunpl. CoeTMHEHHS JKeie3ay.

Ha6op Ne 14 OC «CoenuHeHHss MapraHia
Ha6op Ne 16 OC «Hwutpatsi»

Ha6op Ne 17 OC «MHaukaTtopb»

Ha6op Ne 19 OC «¥YrieBomopoib»

Ha6op Ne 20 OC «Kwucnopoacoaepxaline opraHHIecKue BEIIeCTBa

Ha6op Ne 21 OC «KucnoTsl opraHuueckue»

Ha6op Ne 22 OC «¥YrieBobl. AMUHBI»
Ha6op Ne 24 OC «Marepuaisi»

VI1ll. AnTeyka nepBoii moMouu
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rocyaapcTBeHHOE OI0/pKeTHOE 001meodpa3zoBaTenbHOe yupexaeHne CaMapckoi 00JacTH TMMHA3UsI UMEHU
3aciyxkenHoro yuaurtens Poccuiickoit @enepanvu Ceprest BacunbeBnua baiimenoBa ropoja [ToxBucTHEBO
ropojckoro okpyra [ToxsuctaeBo Camapckoii odnactu

2. Y4eO0HO-MEeTOAMYEeCKUHN KOMILIEKT

1. OcHoBHas JuTepaTypa
st yaurenst
1. Xumus. 10 xiracc. YueOHuK. YTryONeHHBINH ypoBeHb, - O. C. 'abpuensH, N.I'. OctpoymoB,
C.A. Cnankos- M.: [Ipocsemienue, 2021 r.

2. Meronnueckue mocoous:

A) Xumus. [Tpumepnsie padoune nporpammel. [Ipeqmernas nmuaus yueoaukoB O. C. 'aGpuensiaa
u np. «Xumus. 10—11 kmaccs»: yue6. mocobue A o0iieo0pa3oBar. OpraHu3anui: yriryod.
ypoBens / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocemenue, 2021.

b) Kontpounbnsie paboTel B HOBoM (popmare. Xumus. 10 kmace. - [1.}O. Jobporun, M.T.
Cnactuna, Mocksa «MnaTemiext-Lentp», 2011 r.

B) Hacronpnas kaura yuurtens. 10 knace. Yriyonennsiid ypoBenb. -O. C. I'abpuensn, U. T'.
OctpoymoB. M.: uzn-Bo "brauk u K", 2001. — 536 ¢

I') Xumus. 3aganust BBICOKOTo ypoBHs cinoxHocTu. - B.H. Jloponbkun, A. I'. bepexHas. -
Jlernon. PocroB-na-Jlony, 2014 r.

J1) TemaTnueckue TecTsl o opranndeckoi xumuu. 10 knacc. - T.A. bopoBckux.- M.:
NznatenbcrBo «Ox3amen»-2013 r.

E) 3agaunuk mo xumun: 10 kmacc. J{ns ygamuxcst 0011eo0pa3oBaTebHBIX YIPEIKICHUMN.
H. E. Ky3nenosa, A.H. JleBkun. -M.: Benrana-I'pag, 2011 r.

XK) Peanuzaiusi 00pa3oBaTeNbHBIX MPOrPAMM €CTECTBCHHOHAYYHOW M TEXHOJIOTHYECKON
HapPaBIEHHOCTEN MO XMMHH C UCIOJIb30BaHHEM 00opyaoBanus 1eHTpa «Touka pocray. - I1. U.
becnanos M.B. Jlopodees, Mocksa, 2021.

3. UnTepHeT pecypcehr:

A) ®ectuBanb negaroruueckux uaen «OTKpeITEINA ypoky -http://festival.1september.ru

b) Enunas komieknus nudpoBsix o0pazoBaresibHbIX pecypcoB- http://school-collection.edu.ru/
B) [opTan xumuveckoro odpazosanus Poccuu- http://www.chem.msu.su/

I') DnekrponHas OubauoTeka mo xumuw - http://www.chem.msu.su/rus/elibrary/

1) Oprannueckast xumus -http://www.uic.ssu.samara.ru/~chemistry/index.htm
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rocyaapcTBeHHOE OI0/pKeTHOE 001meodpa3zoBaTenbHOe yupexaeHne CaMapckoi 00JacTH TMMHA3UsI UMEHU
3aciyxkenHoro yuaurtens Poccuiickoit @enepanvu Ceprest BacunbeBnua baiimenoBa ropoja [ToxBucTHEBO
ropojckoro okpyra [ToxsuctaeBo Camapckoii odnactu

s ygyammxcest

1. Xumus. 10 knacc. YueOHuk. YriryOneHHbINH ypoBeHb, - O. C. 'abpuensH, U.I'. OctpoymoB,
C.A. Cnankos- M.: IIpocsemienue, 2021 r.

2. Pemrenue 3amad no xumud. - M.I'. Xomuenko. - M.: OO0 «M3narensctBo Hoas BoiHay,
2007 r.

3. 3amauynuk no xumun: 10 kimacc. J{ns ygamuxcst 001meo0pa3oBaTeIbHBIX yUPEKISHUH. -

H. E. Ky3neuosa, A.H. JIeBkun. -M.: Benrana-I"pad, 2011 r.
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rocyaapcTBEHHOE OI0pKeTHOE 001meodpa3zoBaTeibHOe yupexaeHne CaMapckoi 00JacTH TMMHA3UsI UMEHU
3aciyxenHoro yuaurtens Poccuiickoit @enepanvu Ceprest BacunbeBnua baiimenoBa ropoja [ToxBucTHEBO
ropojckoro okpyra [loxsuctHeBo Camapckoit odmactu

2. JlomoJHMTebHasl JUTepaTypa

Juas yaurenst

1. Xwumus. 10-11 knace. [IpodunsHsiii ypoers. B.B. Epemun, H.E. Ky3smenko. -Mocksa.
Hpoda, 2012 1.

2. Oprannueckas xumus. [lone3nble cBeAeHUS I IIKOJIBHUKOB U YUUTENEH - HCTOPHS,
Teopws, 3a1aun u perenus. - ['ypesuu I1.A., Ka6emos M.A., Kazanp: PUL] "IlIkona",
2004 r.

3. Macrep-kiacc yuurens xumun. 8-11 kmaccel. - B. I'. Jleaucosa. - M.: [Tnanera, 2010 ©

4. Xumus B cxemax u tabimmax. - H.9. Bapassa. - M.: Dkcmo, 2013 1.

5. Xwumus. 8-11 kmacc. CrpaBounuk B Tabnumax. — OO0 «M3naTenscTBO «AMpUC-TIpECcC.
2014 r.

6. Cxembl XUMUYECKUX ITPEBPAILEHUH B OPraHUYECKO 1 HEOPraHMUECKOW XUMUHU.
COopnuk 3ananmii. -A.W. Aprumesa, 3.A. 3agymuna.-Caparos: Jluneii, 2002 r.
7. DddexTHBIE TEeMOHCTPAIIMOHHBIE OTBITHI 0 XUMUH: roToBUMCcs K EI'D (dacts C) -

['.I1. Epetickas, A.B. Xpamenkona, B.M. Tananos. - PoctoB u//{: ®enunkce, 2016 T.
8. Xwumuueckuil skcriepuMeHT B mkoje. 10 kinacc: yueOHO- MeToJuuecKoe mocooue. -
O. C. I'abpuensn, JI. I1. Batnuna . - M.: Ipoda, 2005 r.

9. Pemenne 3amau mo xumun. - .I'. Xomuenko. - M.: OO0 «M3narenscrBo HoBas BoHay,
2007 r.

10. Junaktideckuii Matepuan mo xumun 10-11: mocobue mist yaurens/ A.M. Pagenkuii. —
M.: [IIpocseuienue, 2003.

11. Xumus. Kontponbshblie u npoepounsie padoTsl. 10 — 11 knacest / H.H. I'apa, M.B. 3yeBa
— Mertonnueckoe nocobue, 4-e uganue, crepeorunnoe. — M.: Jlpoda, 2011 r.
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rocyaapcTBEHHOE OI0pKeTHOE 001meodpa3zoBaTeibHOe yupexaeHne CaMapckoi 00JacTH TMMHA3UsI UMEHU
3aciyxenHoro yuaurtens Poccuiickoit @enepanvu Ceprest BacunbeBnua baiimenoBa ropoja [ToxBucTHEBO

ra.ru/

ropojckoro okpyra [loxsuctHeBo Camapckoit odmactu

s ygyammxcest

Oprannyeckast XUMHSL: 3aa4u U ynpaxneHus. [locoOue ms yuamuxcs 10 kmacca
00111€00pa30BaTENbHBIX YUPEKICHUN C YTIyOIeHHBIM U3y4YeHHEM XUMUH. - ["abpuernsH.
0. C. - M.: Ilpocsemenue, 2006 r.

[TocoOwue /11st NIKOJIBHUKOB CTAPIIMX KJIACCOB M MOCTYMAOIMuUX B BY3bL. - O. C.
I'a6puensia, U. T. Octpoymos. - M.: [Ipoda, 2005 r.

[Tone3nast xumusi: 3agaun u uctopus. - JLIO. Amuxbepona, H.C. Pykk — M.: JIpoda,
2006 T.

3anumMarenbHble 3a7aHus 1 3¢ exTuBHbIC onbITH 0 XuMuH. - b.JI. Crenum, JI. FO.
Amuk6epoBa — M.: [Ipoda, 2005 T.

Pemrenne 3aga4d no xumun. - N.I'. Xomuenko. - M.: OOO «M3narensctBo HoBas BoHaY,
2007 r.

3agaunuk o xumuu: 10 knace. s ydammxcst o01eo0pazoBaTeIbHbIX YUPEKACHUH.
H. E. Ky3nenosa, A.H. JIeBkun. - M.: Bearana-I'pag, 2011 r.
NuTtepHeT pecypcebl:

A) YueOHo -pa3BieKaTeNbHbII MopTai Ay JACTel, yauTene, u poaureneit- http://nau-

B) Beepoccuiickast onmuMnana mkoapbHuKoB- http://rsr-olymp.ru/
B) Onumnuazs mis mkonsHukoB-  http://olimpiada.ru

I') [MonynsipHast 6M0aMOTEKa XUMHUUECKUX 3JIEMEHTOB-
http://www.astronet.ru:8100/db/msg/1180155

J1) Topran unpopmarmonHoit mogaepxkku EI'3- http://ege.edu.ru

E) Opranunueckas xumusi- http://www.uic.ssu.samara.ru/~chemistry/index.htm
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yuautens Poccuiickoit @enepammu Ceprest BacunbeBrnda batimenoBa ropopaa [ToxsuctaeBo ropoackoro okpyra [ToxBuctaeBo
Camapckoit o01actu
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rocyaapcTBeHHOE OI0/pKeTHOE 001meodpa3zoBaTeibHOe yapexaeHne CaMapcKoi 00JacTH TMMHA3HsI UMEHHU 3aCTyKEHHOTO
yumrtens Poccuiickoit @enepannu Cepres BacunbeBnya baiimeHoBa roposa [ToxBucTHEBO ropojickoro okpyra [ToxBucTHEBO
Camapckoit o01actu
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rocyIapcTBEHHOE OI0KETHOE 00mieoOpa3oBarenbHoe yupexaenne Camapckoii 06JacT THMHA3HS HMEHH 3aCTyKEHHOTO
yuautens Poccuiickoit @enepammn Ceprest BacunbeBrnda balimenoBa ropopaa [ToxsuctaeBo ropoackoro okpyra [ToxBuctaeBo
Camapckoit o01actu
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