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[MosicHuTe/IbHASA 3aNIUCKA
Pabouas mporpamma yweOHoro mpenmera «Xumus» s 10-11 kmaccoB cocrtaBieHa B

COOTBETCTBUH c ®denepanbHbIM KOMIIOHEHTOM TOCYIApCTBEHHOTO CTaHAapTa oOOLIero

obpazoBanus (yrBepxkaeH [Ipukazom MunuctepctBom obOpazoBanus Poccun ot 05.03.2004 N

1089 «O0 yTBepxaeHUN (eaepaTbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX 00pa3oBaTEIbHBIX

CTaH/IaPTOB HAYAJIBHOTO OOINEro, OCHOBHOTO 0OmEro u cpeaHero (MOJTHOTO) OOIIEro

obOpazoBanusn») ¢ nameHenusmu (Ilpukas Munucrepcta obpazoBanust Poccun ot 23.06.2015 Neo

609), ¢ yueroM npumepHoit nporpammbl as 10, 11 kimaccoB o xumuu aBtopa H.H. I'apa ( M.

ITpoceemenue, 2009 rox). [Iporpamma paccunrana Ha 72 yaca B rox 10 kimacc u 68 4acoB B rof

11 xnacc (2 yaca B HeZleNI0) B KaXJ10M KJacce.

JlaHHBIM KypC ydyallMecs H3y4dalT Iocie Kypca XuUMHUM s 8,9 KiaccoB, TI/i€ OHH
MMO3HAKOMIINCH C BAXKHEUIIIMMHU XUMUYECKUMH TOHATUSMU, HEOPTAHUUECKUMHU U OPraHUYECKUMU
BELIECTBAMH, IPUMEHIEMbIMU B IPOMBILUIEHHOCTH U B TOBCEIHEBHOM JKU3HH.

Lenu xypca xumuu:
® O03HAKOMJICHHE YyYalluXcsi C MHOrooOpa3ueM M €IUHCTBOM BEUIECTB M XHUMHUYECKUX

SIBJIGHUH, UX 3HAYCHHEM B MIPUPOJIC U )KU3HU YEIOBEKa;

e (opmupoBaHUE CHCTEMbI XUMUYECKHUX MOHITHI BO B3aUMOCBSI3U UX JIPYT C APYTOM;

® 03HAKOMJICHHE C METOJaMH MO3HAHUS IPUPO/bI, OOIIMMU AJIs1 ECTECTBEHHBIX HAYK;

e (opMHUpOBaHHME W pa3BUTHE HHTEpPECa K XUMHUH M CKJIOHHOCTEH K OIpEIeNeHHBIM &

00J1acTsIM;

e (opmupoBaHue HEOOXOIUMBIX B TOBCETHEBHOI *U3HU HABBHIKOB 0€30MaCHOr0 OOpalleHus

C BEILleCTBAMU;

® BOCHUTaHHE LIEHHOCTHOI'O OTHOIIEHUS K IPUPOJIE, 3/J0OPOBBIO YEJIOBEKA;

® pa3BUTHE CIOCOOHOCTEH KPUTUYECKU OCMBICIUBATH MOMY4YEHHYIO HH(OpMALIHIO.
3aoauu obyuenus xumuu:

e YCBOEHHME Yy4YalllUMHUCS 3HAHUH OCHOB HAyKH - BaXXHEHIINMX (PAaKTOB, NOHATHUN, 3aKOHOB U
TEOpUH, XUMHYECKOTO SI3bIKa, JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHYECKOrO XapakTepa H
TOHSATUN 00 OCHOBHBIX MPUHIIMIIAX XUMHUYECKOTO TPOU3BOJICTBA;

* pa3BUTHE YMEHUN HAOIIOATh U OOBACHATH XUMUYECKHE SBJICHHS, IPOUCXOSIINE B IPUPO/IEL,
B J1a0opaTopuu, Ha MPOU3BOJICTBE U B IIOBCETHEBHOM KU3HU;

e (¢dopMupOBaHHE YMEHHI pabOTaTh C BEIIECTBAMH, BBINOJHITH HECIOXKHBIE XHMHUYECKUE
OTIBITHI, COOJIIOAATH MTPaBHJIa TEXHUKH 0€30IaCHOCTH;

e (¢dopMUpOBaHHE YMEHHUI TPAMOTHO MPUMEHSTh 3HAHUS IO XUMHUU B TPYJOBOM JIEATEIHHOCTH, B
0OIIIEHNHU ¢ TIPUPOJION U B TIOBCETHEBHOM KU3HM;

* pPACKpBHITHE TYMAaHHCTUYECKOW HAMpPaBICHHOCTH XHMHH, €€ POJIU B PEIICHUU TI00ATbHBIX
npo0iem YeJI0BEYECTBA: paloHaIbHOM MPUPOIONOJIL30BAHNUH, oOorarieHuu
SHEPreTUYECKUMH  pecypcaMu,  3alllUTe€  OKPYKAIIIeW  cpeapl  OT  3arpsA3HEHus
MPOMBIIIJICHHBIMH M OBITOBBIMHU OTXOJIaMU;

* pAacKphITHE BKJIaJa XMMUU B HAYYHYIO KapTUHY MUpa, B (OPMUPOBAHHE IHAIEKTUKO-
MaTEpUATUCTHUYECKOTO MUPOBO33PEHUS;

* pPa3BUTHE TYMAHUCTUYECKUX YEPT JTMUYHOCTU U (POPMUPOBAHUE TBOPUECKUX 3a/IaTKOB;

e BOCIHTAHUE HKOJIOTUYECKOMN KYIbTYPHI.

Henu u 3aaun U3y4eHUH Kypca XUMHH JIaHHOM paboueil yueOHON MporpaMMbl IO CPaBHEHUIO
C TMPUMEPHOM MpOorpaMMoOi pacIIUpeHbl 3a CYET BEACHUSA HAIMOHAIBHO-PErMOHAIBHOIO
kommoHenta (HPK), uro mo3Bossier yqammumcst yriayOuTh U TONOJHUTH CBOU 3HAHUS O TPUPOTHBIX
pecypcax peruoHa, 0 TEXHOJOTUSAX XMMHUECKHUX MTPOU3BOJICTB, O COCTOSIHUU OKPY’KAIOLIEN CpPeIbl
u Mepax no e€ oxpane. KonnuecTBo yueOHOro BpeMeHH, OTBEJEHHOTO Ha HM3Y4Y€HHUE BOIPOCOB
HaIMOHAJIBHO-PETHOHAIIBHOTO KOMITIOHEHTa cocTaBisieT 10% oT oOmiero KoJu4ecTBa 4acoB, YTO
cocraBiseT 13 yueOHbIX yacoB u3 136 yueOHbIX yacoB B 10-11 kiaccax.

Teopernueckoil OCHOBOM pa3fesna OpPraHWYeCKOM XMMHHU CIY)KUT YYEHHE O XHMUYECKOM
ctpoenu BemiecTB A.M.bytieposa. [locnenoBarenbHOCTh U3YUEHHSI BELIECTB TO3BOJISET
PACKPBITh IPUHIUI YCIOKHEHHUSI UX CTPOCHHUS U T€HETUYECKOro Pa3BUTHUSL OT YIJIEBOJIOPOJOB /10
6enkoB. OJHOBPEMEHHO C M3YYEHHEM HH3KOMOJIEKYJISPHBIX BEIIECTB YYall[MECs 3HAKOMSTCS C
BOKHEUILIMMHU BBICOKOMOJIEKYJIIPHBIMU COEIMHEHUSIMHU.

Kypc xumuu 3aBepmraer o0OoOLIeHHME 3HAHUW 1O HEOPraHWYECKUM U OpPraHUYECKUM
BEIIECTBAM, OOCYXJICHHE MHPOBO33PEHUYECKOTO 3HAYEHUS XHMHUH, €€ POJM B OCYIIECTBICHUHU



Hay4YHO-TEXHUUYECKOI'0 IIporpecca.

Jlannast paOouast yueOHasi Mporpamma pealu3yeTcs NpPU HCIOJIb30BAHUU TPATUIIMOHHON
TEXHOJIOTUU O0YYEHUs, a TAKXKE IEMEHTOB COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOIMH, TAKHX
Kak MpoOJIEeMHBI METOJ, pa3BHUBarolee 00y4YeHUE, TECTOBBI KOHTPOJIb 3HAHUN, B 3aBUCHMOCTH
OT CKJIOHHOCTEH, MOTPeOHOCTEN, BO3MOXKHOCTEN M CIOCOOHOCTEH ydaIuxcsl KaXJ0ro Kiacca.

Pemenuto 3amay ycBOEHMsSI XMMMM CIIy)KaT Pa3HOOOpA3HbIE METOJbl U OpPraHU3ALlMOHHBIC
dhopmbl 00yUEHUS.

BaxxHyro poisib ©MeeT UCTOPUYECKUN ITOAXOM K PACKPBITHIO IIOHATHM, 3aKOHOB U Teopul. [Ipu
3TOM II0OKa3aHO, KaK BO3HMKAIOT M PA3PEIIAIOTCS IPOTUBOPEYMs, KAaK COBEPILAIOTCA OTKPBITHUSA,
KaKOBBI KM3HEHHBIC MTO3UINU U CYIbOBI YUCHBIX.

HIKOIBHBIA XMMUYECKUHA SKCIIEPUMEHT BBIIOIHSET POJIb HCTOYHHKA 3HAHUH, CIIy’)KAT OCHOBOM
JUIS BBIIBUKEHHUS U IMPOBEPKU TUIIOTE3, CPEACTBOM 3aKPEIUICHUS 3HAHUM M yMEHUH, METOJIOM
KOHTPOJISl YCBOEHMsI Marepuaiga ¥ c(HOpMUPOBAHHOCTH YMEHMH M HaBBIKOB. B KoHIEe Kypca
BBIJICJICHBI TPU MPAKTUYECKHUX 3aHATUS 0000LIAIONIET0 XapaKTepa: peleHHe SKCIIePHUMEHTAIbHBIX
3aja4 [0 HEOPraHUYeCKOW M OpraHMYecKOoW XUMMH, IMOJydyeHHE, COOMpaHUE U PACHO3HABAHUE
ra3os.

Jlns peanuzanuu paboueill mporpaMmbl HCIIOJIB3YKOTCSI METOJIbl: CIIOBECHBIE - OOBSCHEHME,
ONMCaHMe, paccka3, Oecema, JeKIus; paboTa ¢ Y4EeOHHMKOM, CIPABOYHOM JIUTEpPaATypOil,
OUIAKTUYECKUMU  MaTepuajlaMd, [POrpaMMHUPOBAaHHBIMH TEKCTAMH;  CIOBECHO-HAIJIHBIC,
JEMOHCTpALUsSl XUMHUYECKOTO HKCIEPUMEHTA; 3KCIEPUMEHTAIbHBIE CaMOCTOSTENIbHbIE PabOThI
yyaiuxcs; padoTa yJaumxcs ¢ pa3gaTouHbIM MaTepuaIoM; MOJETUPOBaHUE.

Benymas ¢opma oOyueHHMs pasnUuYHBIE BHIBI YpPOKa: H3YYCHHE HOBOTO MaTephaa;
COBEpILICHCTBOBAHHE 3HAHUM M yMEHuM; 0000LIeHMEe M NpPUMEHEHHE 3HaHUH U yMEHHii;
KOMOWHUPOBAHHBIE; UTPOBBIE.

@®opMbl NPOBEPKU 3HAHWH, YMEHUH, HaBBIKOB: TEKYLIUl KOHTPOJb, KOHTpOJIbHAas paboTa
(mporpaMMHpPOBAHHBIE WM TECTOBBIC), pedeparsl, TOKIAIbl, POBEICHUE MPAKTUIECKUX padboT B
COOTBETCTBUM TpeOOoBaHUs (eiepaabHOro y4eOHOro miaHa.

st peanuzanuu pabodeil yaeOHON MpoOrpaMMbl BEIOpaH y4eOHO-METOIUYECKHI KOMIUIEKT, B
KOTOPOM TJIaBHBIM siipoM siBisiercst yueOHuku aBTopoB [.E. Pymsutuc, ®.I" denpaman pg 10
KJjlacca 0011eo0pa3oBaTeNbHbIX YUpexkaeHni.-11-e n3nanue ucrpaBieHHOE U JTOMOJHEHHOe- M.:
ITpocemenne.2007.; mis 11 kimacca o0meoOpa3oBaTenbHBIX — yupexaeHuii-11-e unznanue
nepepadorannoe - M.:IIpocsemienne.2008. ['maBHass 0COOEHHOCTh YU€OHUKOB MX TPAAUIIMOHHOCTH
u  (QyHAaMEHTaIbHOCTh. HemocpeaCTBEHHO B CTPYKTYpYy Yy4yeOHMKa 3al0)KeHa peasin3aius
JTUIAKTUYECKUX TPUHIUIIOB CUCTEMATUYHOCTU M IOCIEI0BATENbHOCTU. ANNapaT OpraHu3aluu
YCBOCHMsI 3HAHUM IpEJCTaBlIeH JETaJbHO MPOPa0OTaHHON CHUCTEMOH BOIPOCOB, YIPAXXKHEHUH,
3amaHuil U 3anad. [Ipu nepepaboTke yueOHMKA €ro OCHOBHOE COJIEp’KaHUE MPHUBEACHO B MOJHOE
coorBercTBUE ¢ DepepabHBIM KOMIOHEHTOM T'OCYAapCTBEHHOI0 00pa3oBaTENbHOIO CTaHJapTa
oO1ero oopa3oBaHusl.



TemMaTuuyecKui MJiaH
Xumus 10 kjiaacc
72 yaca B roj / 2 yaca B HeJeJII0
IIpomexyTounas arrecranms — 1 4.

Neni/m  |HamMeHoBaHuUe pa3iesioB, TeM Koa- [Koam4vecTBO 4acoB Ha
BO
JacoB
JIab.p. [Ipak.p. HPK |Konr.p.

1. 'TeopeTnyeckre OCHOBBI OPraHUYECKOW XUMHUH 4
2. 'YT1€B010pO/IbI 22 1 2 4 2
2.1. [IpenenbHbIE YIIIEBOAOPOIbI (AJIKAHBI) 7 1 1 1 1
2.2. HernpenenbHbie yriaeBogopoabl (AIKEHBI) 6 1
2.3. ApoMaTHYECKHE YTIEBOAOPOIbI (ApEHBI) 5 1
2.4, [IprpoaHbIE HICTOYHUKH YTIEBOJI0POIOB 4 3
3. Kuciopoacoaep:xaiiye opraHu4eckrue COeTMHEHUs 27 8 3 4 3
3.1. CriupThl U HEHOIBI 6 1 2
3.2. AJIBIETUIBI Y1 KETOHBI 4 1 1
3.3. KapOoHOBBIE KHUCITOTHI 6 2 1
3.4. Crnosxuble 3¢upsl. XKupsbr. 3 2
3.5. 'V r1eBoIbl 8 4 1 2 1
4. A30TCozepKallie OpraHuYeCKUE COCTUHEHUS 7 1
4.1. AMMHBI 1 aMUHOKHUCIIOTEI 3
4.2. benku 4 1
5. BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUS 7 2 1
6. [ToBTOpCHME. 5 1

HUroro 72 12 6 8 6




TemMaTuuyecKui MJiaH
Xumus 11 kjiaacce

68 yacoB B roj / 2 yaca B HeJeJII0

IIpomexyTounas arrecranms — 1 4.

Neni/m HaumenoBaHue pa3jiesioB, TeM Koua- KoauyecTBO 4acoB Ha
BO
JacoB
Jlao.p. |IIpak.p.| HPK | Konrt.p.
1. [Teopernueckue OCHOBBI XUMHUU 28 1 2 2
1.1. Baxnelnne XMUMHUYECKUE MOHITHS U 3aKOHBI 3
1.2. [[lepuoawueckuii 3aKOH W TIEpUOAMYECKasi cuctema 4
xumMuueckux dnemeHToB  J[.M.MenneneeBa Hal
OCHOBE yUEHUS O CTPOSCHUH aTOMOB
1.3. |CtpoeHue BelecTBa 8 1 1
1.4, Xumudeckue peakiuu 13 1 1 1
2. |Heopranuueckas xumus 23 3 5 2
2.1. Mertamisl 14 2 4 1
2.2. |HemeTamabl 9 1 1 1
3. |[['enernueckas CBSI3b HEOPTraHUYECKUX u 12 5
OpraHMYECKUX BEmIeCTB. [IpakTHKyM.
4, [[loBTOpeHue. 5 1
Hroro 68 4 7 5 5




Conep:xanue y4e0OHOro MaTepuaJia

Xumus 10 knace
Paszgea 1. TeopeTnueckrne OCHOBBI OPraHUYECKOW XUMUHU.

[Ipenmer opranunueckod xumuu. POPMUPOBAHUE OPraHUYECKOW XHUMHM Kak Hayku. OpraHuyeckue
BemiectBa. Opranuyeckass XxuMmus. Teopus CTpoeHUs OpraHudeckux coeauHenuii A. M. bytneposa.
Yraeponsslii ckener. Pagnkanel. @yHKIHOHAIBHBIE TPyHIIbL. ['oMonoruueckuii psia. ['omonoru.

CrpyxrypHas uzomepus. Homenknatypa. 3HaueHHE TEOPUH CTPOEHUSI OPTaHUYECKUX COCIMHEHUM.

DNEeKTpOHHAs MPUPOJIa XUMUYECKUX CBsI3ed B OpraHmdeckux coenauHeHusx. CrocoObl pa3psiBa CBs3ei B
MOJIEKYJIaX OpraHWYecKuX BemecTB. OJnekTpodunbl. Hykneodunsl. Knaccudukanus opraHuyeckux
COCIMHEHU.

Pasznea 2. YriaeBoopobl.
Tema 2.1. llpenenbHbie YrIIEBOJOPOIbI (ATKAHBI).

OJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHUE ankaHoB. ['omonormueckuid psa. Homenknatypa u
nsoMmepus. Pusznueckue U xumuueckue cporcrBa ankaHoB. HPK. IlpuponHbple MCTOYHMKM aQJIKaHOB Ha
tepputopuu PK. [lonyuyeHue u npuMeHeHre alKaHOB.

Pemenue 3amau Ha HaXOXKJIEHHE MOJIEKYIAPHON (popMyITbl Ta3000pa3HOTo yriieBoaopona. Llukinoankansl.
Crpoenue Moiiekys, romonorudeckuid psag. Haxoxnenue B npupoae. Pusndeckue 1 XUMHUYECKUE CBOMCTBA.
Tema 2.2. HenpenenbHbIC YIIIEBOIOPOIBI (ATKEHBI).

ODJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTpOeHUE ankeHoB. [‘omonorunueckuit psa. Homenknatypa.
H3oMepus: yriaepoaHoOi Lenu, MOJ0KEHUS KPaTHOM CBA3U, LKUC-, TPAHCU30MEpPHS. XHMMHUYECKHE CBOMCTBA:
peakUMy OKUCIEHUs, IpucoeAruHeHus, mnonumepusauuu. IIpaBmino MapkoBHukoBa. Ilonmyuenue u
MIPUMEHEHNE aJTKEHOB.

JuenoBble yrneBoaoposl (ankaauensl). Ctpoenue. CBoiicTBa, npumeHenue. [Ipupoanblil kaydyk.

AueruieH. OJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE aleTwieHa. ['oMonoru u H30MEphl.
Howmenxkiarypa. @usndeckue u xummuuyeckue csorcrsa. [lonyuenue. [Ipumenenue.

Tema 2.3. ApomaTudecKue yrieBogopoabl (apeHbl).

DNEKTPOHHOE M TPOCTPAHCTBEHHOE cTpoeHue OeH3ona. M3omepuss u HoMeHkiaTypa. dusmueckue u
XUMHUYECKHE CBOMCTBa OeH30ma. ['omonoru 0ex3ona. Oco0EHHOCTH XMMUYECKUX CBOIMCTB rOMOJIOroB OeH301a
Ha IpUMeEpe TONyoa.

Tema 2.4. IlpupoaHble UCTOYHUKHU YIIIEBOJAOPOIOB.

[Tpuponnsiii ra3. [TonyrHeie HedTsiable Ta3sl. HPK. MecTopoxxaenuss mpupoIHOTro U HEPTIHBIX Ta30B B
PK. Hedtp u Hedrenponykrsl. dusznueckue cBoiictBa. Criocobsl nepepabotku Hedtu. Ileperonka. Kpexkunr
tepmuueckuid u katanutudeckuii. HPK. Mecropoxnenuss HepTtu. Kpexkunr nedpru na Yxtunckom HII3.
Koxkcoxummueckoe nmpousoacto. HPK. Mecropoxnenust kamensoro yris B PK.

Pemenune 3amau Ha ompeneieHHe MaccOBOM WM OOBEMHOW [IONIM BBIXOJA MNPOAYKTAa PEAKIHUH OT
TEOPETHYECKH BO3MOXKHOTO.

Pa3nen 3. Kucnoponacoaepsxaiiue opraHu4eckue CoeAMHEHUSI.
Tema 3.1. CiupThl U (HEHOIIBI.

OpnHoaTtoMmHbIe TpeAenbHble cnupThl. CTpoeHne MosieKyd, (GyHKIMOHAbHAs Tpymna. BomgopoaHas CBs3b.
N3omepust u HoMeHkaTypa. CBOMCTBa MeTaHONa (3TaHOJA), MOJIyYeHHE U MpUMeHeHne. OU3N0I0THYeCcKoe
nercteue cnuptoB Ha opraHu3Mm uenoBeka. HPK. Pacmpoctpanenue ankoronusma cpeau Hacenenus PK.
I'eneTnueckass CBA3b OJHOATOMHBIX MPEACIBHBIX CHUPTOB C yrieBoaopoaamMu. Pemenue 3amad mo
XUMHUYECKUM YPaBHEHUSM IIPH YCIOBUH, YTO OJHO U3 PEArUPYIOIINX BEIIECTB 1aHO B U30BITKE.

MHoOroaTroMHbI€ CIUPTHI. DTHICHTJIMKOJb, TNiiepuH. CBOWCTBA, TPUMEHEHUE.

®enonbl. CTpoeHue Monekynbl ¢enona. CpoiictBa (eHona. TokcHUHOCTh (peHOTA M €T0 COSAMHEHUHU.
[Ipumenenue dpenona. HPK. 3arpssuenue dhenonamu repputopun PK.

Tema 3.2. Anbaerupl, KETOHEL.

Anmpneruapl.  CtpoeHue Monekynbl (opmanpaeruna. DOyHKIMOHANbHAs rpymnma. M3omepus wu
HOMeHKJaTypa. CBolicTBa anbaeruioB. opmanbaerua v aneTanbAeru/l: NoJyYeHUe U MpUMEeHEeHHe. ALIETOH
— npeacTaBuTeNb KeToOHOB. CtpoeHue moiiekyd. [Ipumenenue.

Tema 3.3. KapOOHOBBIE KHUCIIOTHI.

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KUCIOTHI. CTpoeHue Mojekyn. dyHKIHMOHalbHAs Tpymia.
Nzomepus um HoMmeHnknarypa. CBoiicTBa KapOOHOBBIX KuCIOT. Peakuus strepuduxanuu. Ilomydenue
KapOOHOBBIX KUCJIOT U IPUMEHEHHUE.

Kpatkue cBefenus 0 HempeaenbHbIX KapOOHOBBIX KUCIOTaX.

['eHeTnyeckas cBsi3b KAPOOHOBBIX KUCJIOT C IPYTUMH KJIacCaMU OPraHUYECKUX COEAMHEHUH.

Tema 3.4. Cnoxubie 3pupsbl. Kupsl.
CrnoxHbie 3(pUpHI: CTPOCHHE, CBOWCTBA, MosyueHue, npuMeHeHue. XXupsl. Ctpoenue xupos. JKupsl B



npupoae. Cpoiicta. [Ipumenenue.

[ToHsATHE O CHMHTETHYECKHX MOKOIIMUX CpenacTBax. [IpaBuia OGe3omacHOro OOpalieHHs CO CpelCcTBaMU
OBITOBOM XMMHUH.

Tema 3.5. YrneBogpl.

['moko3a. Ctpoerune monekynbl. OnTudeckas (3epkajibHas) uzoMmepus. Opykro3a — M30MEpP TITIOKO3BI.
CaoiictBa rimoko3sl. [Ipumenenne. Caxapoza. CtpoeHue Mosekyibl. CBOMCTBA, IPUMEHEHHUE.

Kpaxman u wneminono3a — NPEACTaBUTENM MPUPOAHBIX MOJUMEpPOB. Peaknus NOJMKOHIEHCALUU.
dusnueckue U xumMuueckue cpoiictea. Haxoxaenue B mpupoze. [lpumenenne. AieTaTHOE BOJIOKHO.

Pa3znea 4. AzoTcoaepxaniyue OpraHMi4ecKue COeTMHEHUS.
Tema 4.1. AMuHbl. AMUHOKUCIIOTBHI.

Awmunbl. CTpoeHue Mojiekya. AMuHorpyiina. duszndeckue u XxuMuueckue cBoiictea. CTpoeHHUE MOJICKYIIbI
aHuiauHa. B3auMHOe BiMsHHE aTOMOB B MOJEKYyJIE Ha MpUMEpEe MOJIeKYyJbl aHuiauHa. CBOICTBA aHUIIMHA.
[Ipumenenue.

AmuHokucnotel. M3omepus u Homenkiarypa. Coiictsa. [Ipumenenue.

Tema 4.2. benku.

benku — npupoansie nonumepsl. CoctaB u crTpoeHue. DPuU3NUECKME M XUMUYECKHUE CBOMCTBA.
[IpeBparenue GenKoB B OpraHu3Me. Y CreXu B U3yUYE€HUU U CUHTE3€ OEJIKOB.

[Tonatue 00 a3zoTcoaepKamuX TETEPOIUKINYCCKUX COCAMHEHUSX. HyKIenHOBBIE KHCIOTHI: COCTaB,
CTPOCHHE.

Xumusi U 3710poBbe yenoBeka. JlekapcrBa. I[IpoOnembl, CBS3aHHBIE ¢ NPUMEHEHUEM JIEKAPCTBEHHBIX
Ipenaparos.

Pa3zgea S. BeicOKOMONEKYISPHBIE COEAUHEHHUS.

Cunrernueckue noauMepbl. [IoHATHE O BBICOKOMOJIEKYISPHBIX COeAMHEHUSX. CTpoeHue MOJIeKYJ.
CrepeoHeperysipHOe B CTePEOperyisipHoe cTpoeHue monuMepoB. Kimaccubukarms miactmace. [onmstuen.
[Honunponunen. TepmomiactuuyHOCTh. TepMopeakTUBHOCTh. CUHTETHYECKHUE Kayuyku. CTpoeHue, CBOICTBA,
MOJIyYCHHUE U IPUMEHEHHUE.

Cunrernueckue BosiokHa. Kanpon. JIaBcan.

O06o001IeHrne 3HAaHUH TI0 KypCy OpraHn4YecKor XxuMuu. OpraHudeckast XUMHUs, YeJIOBEK U IPUPOJIa.

Paszpnea 6. [loBTOopenue.

[Ipenmer opranuueckod xumuu. Teopus cTpoeHus opraHudeckux coenuHeHudt A. M. Bbyrtneposa.
Knaccudukanus opraHudeckux coendHeHud. [pynmbl yrieBoJOpOJOB (aJKaHBI, aJIKEHBI, apeHbl),
OCOOEHHOCTH HX CTpPOEHHE, CBOWCTB, NHpuMeHeHue. [IpupoaHble HMCTOUYHHMKH YIJI€BOJIOPOAOB. ['pymiibl
KHUCTIOPOJICO/IEPIKALUX OPraHWYeCKUX COCAMHEHUU (CHUPTHI, (PEHOIBI, albJIeTHAbl, KapOOHOBBIE KHUCIIOTHI,
CJIOKHBIE A(UPBI, )KUPBI, YTIEBOABI), OCOOCHHOCTH MX CTPOCHHS, CBOMCTB, MPUMEHEHHE. A30TCOJEpKaIne
OpraHMYeCKHe COeAMHEHUs (aMuHBL, Oenku). BBICOKOMONEKYNApHBIE COEAMHEHUS (TJIACTMACCHI,
CHHTETUYECKUE KayuyKH, BOJIOKHA).

Jlabopamopuuvle pabomol.

N3rorosnenne Moaenei MOJIEKyYJl yIJIEBOJOPOIOB U FajlOre€HOIPONU3BOIHBIX.
PacTBOopeHue rnuneprHa B BOAE U PEAKIHS €ro ¢ TUAPOKCHIOM MEJH.
[Tonyuyenue sTaHanst OKUCICHUEM 3TAHOJA.

PacTtBOpUMOCTB JKHPOB, JOKA3aTENbCTBO MX HEMPEAEIBHOIO XapaKkTepa, OMbIIIEHHE KUPOB.
CpaBHEeHHE CBOMCTB MbLJIa U CHHTETUYECKUX MOIOIIUX CPEICTB.
B3anmopeiictue rimroko3sl ¢ ruapokcuaom mean (1) u okcumom cepedpa (I).
B3aumopeiicTBue caxapo3bl ¢ THAPOKCHIOM KaJbLIUS.

BzaunmopeiicTBue kpaxMaia ¢ HOJ0M, THAPOIU3 KpaxMara.

O3znakomMieHne ¢ 00pa3liaMu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.

10 [[BeTHBIE peakuu Ha OENKH.

11. 3y4yeHue CBOMCTB TEPMOTIIACTUYHBIX MTOJIMMEPOB.

12. I3yueHne CBOWCTB CHHTETHYECKHX BOJIOKOH.

oSN~ wWNE

Ilpakmuueckue padbomeul.

KauectBenHoe omnpezenenue yriepo/ia, BOAOPOAa U XJI0pa B OpraHUYECKUX BELIECTBAX.
[Tonydenue sTuIeHa U U3yUYEHHUE €TI0 CBOMCTB.

[Tonydenue u cBoiicTBa KAPOOHOBBIX KUCIIOT.

Pemenne skcriepruMeHTANBHBIX 337a4 Ha PaClIO3HABAHNE OPTAHUYECKUX BEIIECTB.

Pemienne skcnepuMeHTANIbHBIX 3314 HA MMOTYYEHUE U PACTIO3HABAHUE OPTaHUYECKUX BELIECTB.
Pacno3naBaHue miacTMacc ¥ BOJIOKOH.

o wdE



Konmponvnuie pabomot.

[IpenenbHbBIC YTIAEBOAOPOIBI.

YTieBo0pOoabl.

CnupThl. AlbAETUABL.

KapOoHOBBIC KHUCIIOTHI.

Kupsl. YrieBomsl.

A30TcoieprKalliie OpraHnyecKue coeqMHEHUsl. BEICOKOMOJIEKYISIpHBIE COSTUHEHUS.
HToroBast KOHTpoIbHAs paboTa M0 KypCy OPraHu4YeCKON XUMUHU

NoogkrwdE

Conep:kanue yueOHOr0 MaTepHuaJia

Xumus 11 kaace
Pa3nen 1. TeopeTrueckue OCHOBBI XUMUHU.
Tema 1.1. BaxHeilye XUMUYECKUE OHITHUS U 3aKOHBI.
AtoMm. Xumuueckuii aneMenT. M3oronsl. [IpocThie U CI0XKHBIE BEIIECTBA.
3aKOH COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPALCHUS SHEPTUH IIPU XUMUYECKUX PEAKLUX,
3aKOH IIOCTOSIHCTBA cOCTaBa. BelecTBa MOJIEKYIAPHOTO U HEMOJIEKYIIPHOTO CTPOCHUS.
Tema 1.2. lleproguyeckuil 3aKOH U NIEpUOJUYECKas cucTeMa Xxumuueckux snemeHToB /. . MenpaeneeBa Ha
OCHOBE YYEHUS O CTPOEHUU aTOMOB.
AToMHBIE opOuTanu, s-, p-, d- u f-amekTpoHBl. OCOOCHHOCTH pPa3MENICHHS SJIEKTPOHOB 1O OpPOUTAISIM B
aToOMax MajblX U OOJIbIIMX MEPUOJ0B. DHEPreTUUECKHE YPOBHU, NOLYpOBHH. CBsI3b EPUOJUUECKOIO 3aKOHA
U TEPUOJUYECKONM CHUCTEMbl XHMMHYECKUX 3JIEMEHTOB C Teopued crpoeHus atomoB. [lonoxkeHue B
MIEPUOJNYECKON cUCTEME XUMUYECKUX 35ieMeHTOB 1. 1. MeneneeBa Bogopo/ia, 1aHTaHOUI0B, AKTUHOU 0B U
MCKYCCTBEHHO IOJYYEHHBIX 3JIEMEHTOB.
BajleHTHOCTDP M BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. Ilepuonnueckoe M3MEHEHHE BaJCHTHOCTH M Pa3MepoB
aTOMOB.
Pemenne pacueTHbIX 3a7ja4 Ha BBIYMCIIEHUSI MAacChl, 00beMa WJIM KOJMYECTBA BEILIECTBA [0 U3BECTHOM Macce,
00BeMy WJIM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMUBIINX B PEAKIUIO WM MOTYYHMBIIUXCS B PE3ybTaTe
peakuuu.
Tema 1.3. CTpoeHUE BEILIECTBA.
Xumudeckasi cBsi3b. Buabsl u mMexanu3Mbl 0o0pa3oBaHMsl XUMHYECKOW cBsi3u. MonHas cBsa3b. Karnonsl u
aHuoHbl. KoBaneHTHas HemoJsipHas cBs3b. KOBaleHTHas MOJSApHAsl CBA3b. OIEKTPOOTPHULATEIBHOCTb.
Crenenp okucienus. Mertamnudeckass CBs3b. I[IpOCTpaHCTBEHHOE CTPOEHHUE MOJIEKYJ HEOPraHWYEeCKHX U
OpPraHUYECKHUX BEILECTB.
THUIBI KPUCTAINIMYECKUX PELIETOK U CBOMCTBA BEILIECTB.
[TprunHBEl MHOTOOOpPA3Ms BEUIECTB: MU30MEPHS, TOMOJIOTHS, AJIOTPOINHsI, U30TOMUsA. J[ucnepcHble CUCTEMBI.
Uctunneie pactBopbl. CriocoObl BBIpaKEHHS KOHIIEHTpAIMM PACTBOPOB: MaccoBas J10Ji PacTBOPEHHOTO
BEILECTBA, MOJISIPHASI KOHIIEHTPALIHSI.
Pemenne pacueTHbIX 3a/1a4 Ha BHIYMCIICHHE MacChl (KOJIMYECTBA BElIeCTBa, 00beMa) MPOayKTa PEaKIiH, ecliu
JUISL €T0 TIOJIYYEHHMS IaH PacTBOP C OIIPEAEIEHHON MaCCOBOM 10JI€M UCXOJHOTO BEIIECTBA.
Tema 1.4. XuMn4ecKue peakum.
Knaccudukanus XuMHYeCKUX peakifii B HEOPTaHMUECKON H OpraHuIeCKONH XUMHUU.
CkopocTh peakluu, €€ 3aBHUCHMOCTb OT pa3jiMYHbIX (akTopoB. 3akoH AeicTByromux Macc. Kartamusz u
Katanuzatopbsl. OOpaTUMOCTh peakuuil. XumMuueckoe paBHoBecue. CMeleHHe paBHOBECHUS IO JCHCTBUEM
pasmuunbix (GaktopoB. [Ipunmun Jle Illatenne. [Ipon3BOACTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
OxpaHa OKpy’Karollel cpepl IPU MPOU3BOICTBE CEPHOM KUCIIOTHI.
OnekrponauTnueckas aucconuaius. CuibHble U ciadble 3JMeKTpoiauTsl. Cpella BOJHBIX PacTBOPOB: Kucias,
HeWTpanbHas, uieno4yHas. Bogopoansiii mnokazarens (pH) pactBopa. ['maponus opraHudeckux U
HEOPraHWYECKHUX COECTMHECHMI.
Pemenne pacueTHbIX 3a/1a4 Ha BEIYMCICHHS MAcChl (KOMYECTBA BEIECTBA, 00beMa) IPOAYKTA PEAKIUH, €CITU
M3BECTHA Macca MCXOJHOTO BELIECTBA, COJIEPIKAIIETO ONPEAEICHHYIO 00 TPUMECEH.
Pa3nen 2. Heoprannueckast Xumusi.
Tema 2.1. Metannsl.
[TonoxxeHne MeTamIoB B NEPUOAMYECKOM cucTreme xumuueckux siemeHtoB JI. WM. Menneneesa. HPK.
Pacnipoctpanennocts MetaiioB Ha Tepputopun PK. OOmue cBoiicTBa METaIOB. DJIEKTPOXUMUYECKUMA PST
HanpspkeHui MetanoB. OOme crocoObl MOTyYeHHS



metauioB. HPK. MecropoxaeHust 60kcuTOB U uX nepepadoTka Ha Tepputopur PK. DiekTponau3 pacTBOpoB u
pacmuiaBoB. [lonsTue o koppo3uu MeTaiioB. CrIocoObI 3aIIUTHI OT KOPPO3HH.

O0630p METAUIOB TJIABHBIX MOATPYII (A-TPYII) MEPUOIUYECKON CHCTEMbl XMMHUYEeCKUX 3yeMmeHToB. HPK.
PacnipocTpaneHHOCTh METAIJIOB TJIaBHBIX MOArPYII NEPUOJUYECKON cucTeMbl Ha Tepputopuu PK.

00630p MeTaiwoB MOOOYHBIX moArpynn (b-rpymnm) nepruoanyeckoi CHCTEMbl XUMHUYECKHUX 3JIEMEHTOB (Meb,
[IUHK, TUTAH, XpOM, JKeJle30, HUKEIb, Iu1atuHa,). HPK. PacnpocTpaneHHOCTh METAJIIOB MOOOYHBIX MOATPYIII
nepuoauyeckoit cucremsl Ha Tepputopun PK. CrutaBel meTasmios.

Okcubl U THUIPOKCUIBI METAIIOB. PellieHne pacueTHbIX 3a7ad M0 XMMUYECKUM YPaBHEHUSM, CBS3aHHBIE C
MacCOBOM J0JI€H BbIXOJa MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOMXKHOTO.

Tema 2.2. Hemeramisbl.

0630p coiictB HemetauioB. HPK. Pacnpoctpanennocts HemeramioB Ha Tepputopun PK. OxucnurenbHo-
BOCCTAHOBUTENIbHBIE CBOWCTBA THUIMYHBIX HEMETaIoB. OKCHJIbI HEMETAIJIOB U KHUCJIOPOJCOJEpIKallue
KHUCJIOTBL. BOIOpOiHBIE COEIMHEHNS HEMETAILIOB.

Penenne kauecTBeHHBIX 33/1a4 Ha paClO3HABAHUS XJIOPUIOB, CYIb(aToOB, KAPOOHATOB.

Paspnen 3. ['eHeTnueckast CBsA3b HEOPraHUYECKUX U OpraHUYecKux BewecTB. [IpakTukym. ['eneTnueckas cBs3b
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB.

[IpakTukyMm:  pemieHMe  SKCHEPUMEHTAIbHBIX  33Jad 10  HEOPraHWYeCKOW  XHUMHH;  pElICHUE
OKCIIEPUMEHTAJIbHBIX 337a4 [0 OpPraHWYEeCKOM XHMMHH; PpEIICHHE MPAKTUUECKUX PACUYETHBIX 3aJ1ay;
noJyueHue, CoOupaHue 1 pacrio3HaBaHKE ra3oB.

Pa3nean 4. [loBropenue.

Baxueillune XuMuyecKne NOHSATHS M 3aKOHbL. llepuoguyeckuii 3aKOH W NEpUOJUYECKAs CHUCTEMaA
xuMuyeckux aemeHToB JI. . MenneneeBa Ha OCHOBE yueHHsI O CTpOeHUU aToMoB. CTpoeHue BelIeCTBa.
XuMuyeckasi CBs3b. Buabl U MexaHH3Mbl 00pa3oBaHMUsS XUMUYECKOW cBsi3u. Kiaccudukamuss XMMHUECKUX
pEaKUHil B HEOPTAaHUYECKOW U OPraHUYECKON XUMUHU.

DNeKTpoNUTHYECKass auccouuanus. ['Mapoin3 OpraHuyeckMX M HEOpPraHuyeckux coenvHeHuit CBoiicTBa
METAJIJIOB U HEMETAJIJIOB.

Jlabopamopnwvie padomeui.
1. TIpoBenenue peakuu HOHHOTO OOMEHA JJIsi XapaKTEPUCTUKH CBOMCTB 3JIEKTPOIUTOB.
2. BsaumojelicTBHe ITUHKA U JKeJIe3a C paCTBOPAMU KUCIIOT U IIETOYCH.
3. 3HakKoMCTBO ¢ oOpa3liaMu CIU1aBoOB (paboTa ¢ KOJJISKIUSIMH )
4. Pacnio3HaBaHuUs XJIOPHUIOB, CYIh(HATOB, KAPOOHATOB.

Ilpakmuueckue padomeul.

[IpuroroBneHue pacTBOPOB C 3aJJaHHON KOHIEHTpaluei. Pemenue 3anay.
Binustnue pa3nuuHbx GakTopoB Ha CKOPOCTh XUMHUECKOU PEaKIIHH.
['eneTnueckasi CBA3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
Pemienne skciepuMeHTABHBIX 33724 110 HEOPTaHUYECKON XUMHH.
Pelenune skciepuMEHTANBHBIX 3a7a4 110 OPTaHUYECKON XUMUHU.
Pemenne npakTHueckux pacyeTHBIX 3aj1ad.

[Tomyuenue, cobupanue 1 pacrio3HaBaHKE ra3oB.

Nogrwbh e

Konmponvuwvie padomoi.

CTpoeHue BellecTna.

Teopernyeckrie OCHOBBI XUMHH.

Meramisl.

Hemeramnsl.

WToroBslil KOHTPOJIb 3HAHUH 3a Kypc XxuMuH 11 knacca

agrowpnE



IToypouHo-TeMaTH4YeCcKoOe JIAHMPOBaHue Kypca xumuu 10 kiace
72 daca B roj (2 yaca B HEJIENIO)

Tema nporpaMMbI Tema ypoka Jlabonar. | IIpaktuu. | HPK | KonTp.
(KOJHUECTBO 4aCcOR) pabota paborta pabora
1.Teopetnueckue ocHoBbl [L. [Ipenmer oprannueckoit xumuu. @opmMupoBaHUe OPraHUYECKONH XUMHUU KaK HAYKH.
oprannyeckor Xumuu (44) (OCHOBHBIE MMOJIOKEHUS TEOPUH XUMUUECKOTO CTPOCHUSI OPraHUYECKUX BELIECTB.
2. Wzomepus. 3HaueHHE TEOPUU XUMUYECKOTO cTpoeHHst. OCHOBHBIC HAaNpaBiIeHUs €€
pa3BUTHSL.
3. DnekTpoHHAas MPUPOJa XMMUYECKHUX CBSI3€H B OPraHUYECKUX COSAUHEHHSIX.
Crioco0bI pa3pbiBa CBsI3€i B MOJIEKYJIaX OPraHUYECKUX BELIECTB.
4. Knaccudukanuus opraHu4ecKux COeJUHEHUH.
2.Yrnesonopoasl (22u) 5. DIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE ANKAHOB. [ 'OMOJIOTH 1 H30MEpHI
2.1.IlpenenbHble ankaHoB. HomeHkmaTypa ankaHoB. Nel
YIJI€BOAOPOABI (AIKaHbl) 6. PU3NYEeCKHE U XUMUUYECKHE CBOMCTBA AJIKAHOB. Ilpupoounsie ucmounuxku arkaHos Ha HPK
(74) meppumopuu PK.
/. IlomyueHue v NpuUMEHEHHNE aJTKAHOB.
8. Pemenne 3aau Ha HAXOXKJCHUE MOJIEKYJISIPHON (hOPMYJIBI Ta3000pa3HOTO
YTII€BOIOPO/A.
0. [{uKI0aIKaHBbL.
10. IIpaxmuueckas paboma. KauecTBeHHOE OIpeesieHHe yriiepoa, BOJOPOia U XJIopa B Nol
OpPraHUYECKUX BEILECTBaX.
11. Konmponvnasa paboma 1o teme « IlpenenbHbie yrieBo1opobs» Nel
2.2.HenpenenbHble 12. D1eKTpOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE AIKEHOB. [ OMOJIOTHS U U30MepHs
YTJIEBOIOPO/bI (aJIKEHBI) aIIKEHOB.
(6u) 13. CpoiicTBa, nonydyeHue ¥ NPUMEHEHNE aJIKEHOB.
14. Ilpaxmuueckas paboma. Ilony4yeHue 3TUIeHa U U3y4EHUE €TO CBOWCTB. Ne2

15. TloHsiTHE O MMEHOBBIX yrieBoaopoaax. IIpupoaHslii kKaydyk.
16. AtieTnieH U ero TOMOJIOTH.
17. [lonydyeHue u npUMEHEHUE alleTUIeHa.




2.3.ApomaTtuueckue yrie
BOZI0pPO/IbI (apeHbl)(54)

2.4.1lpupoanbie
MCTOYHUKHU YTJIEBOJOPOJIOB
(44)

3.Kucnopoaconaepxaiiye
OpraHUYECKUE COCTMHCHUS
(279)

3.1.Couptsl u henouns! (64)

3.2.Anbaeruanpl U KETOHEI
(44)

18.
19.
20.
21.

22.

23.

24.

25.
26.

217.
28.

29.
30.

31.
32.

33.
34.
35.
36.

DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHE OeH3oua. M3oMepus 1 HOMEHKIIaTypa.

®du3nuecKkue U XUMHUECKUE CBOMCTBA OEH301A.

I'omomnoru 6en3ona. CBoiictBa. [IpumeHenue.

I'eneTnyeckas cBsI3b apOMaTUUECKUX YIIIEBOJIOPOIOB C IPYTUMH KilaccaMu
YIJIEBOIOPOIOB.

Koumponvnas po6oma o Temam «YTIE€BOTOPOIBDY

[TpuponHblil u nomyTHbIe HEPTAHBIE Ia3bl, KX COCTAB U UCIIOJIb30BAHNUE.
Mecmopoaicoenus npupooHo2o u Hegpmsnvix 2a308 6 PK.

Hedts u HedTenponyktel. [leperonka nedpru. Mecmopoowcoenusn negpmu 6 PK.
Kpexune ne¢pmu na Yxmuncxom HII3.

Koxcoxumuueckoe npon3BoJcTBO. Mecmoposicoenus kamernHozo yais ¢ PK.
Pemenue 3a1au Ha onpeeneHre MacCoBOM WM 00BEMHON JJOJIU BBIX0J1a IPOAYKTa
peakuuu OT TEOPETUUECKHU BO3ZMOYKHOTO.

CtpoeHue nmpeaeabHbIX OHOATOMHBIX CIIUPTOB. M30Mepust 1 HOMEHKIIaTypa.
CoiicTBa MeTaHoa (3Tanona). BogoponHast cBs3b. @u3nonornyeckoe neiicTeue
CIIMPTOB HA OPTaHU3M 4eNoBeKa. Pacnpocmpanenue anko2oausma cpeou Hacenenus
PK.

[Tomyyenne u mpuMEeHEHNE CITUPTOB.

I'eneTnueckas CBsI3b MPEICTBHBIX OJTHOATOMHBIX CIIUPTOB C YIIIEBOAOPOIaMH.
Pemienue 3a1a4 Mo XMMHYECKUM YPAaBHEHHUSIM IIPU YCIOBUH, YTO OJHO U3
pearupyromunx BenecTB JaHO B U30BITKE.

MHoroaToMHbI€ CIUPTHI. DTUIIEHTIIMKOIIb, TIIMLIEPHUH, UX CBOMCTBA U IPUMEHEHHUE.
Crpoenue, CBOICTBa U IPUMEHEHUE (eHoNa. 3acpsasHenue ghenonamu meppumopuu
20po0os PK.

Anpaeruasl. CTpoeHue Mosexyisl popmanpaeruaa. M3omepus, HOMEHKIATypa.
CaoiicTBa anbaeruioB. [lonydyeHne u npuMeHeHUE.

AlueToH - npeacTaBuTeNb KeToHOB. CTpoeHue Mosekynsl. [Ipumenenue.
Konmponvnasa paboma no temam «CriupThbl. AJbIETHIbBI»

Ne2

Ne3

HPK

HPK

HPK

HPK

HPK

No2




3.3.KapGoHoBEbIe
KHUCJIOTHI (6 1)

3.4.CrnoxHble 23pUpHIL.

Kupsr (3 1)

3.5.YrueBoss (84)

4.A3oTconaepkaiue
OpraHHyecKue
coenuHeHus (74)

37. OmMHOOCHOBHEBIE TIPeIeTbHbIE KAPOOHOBBIE KUCTOTHI. CTpOCHUE MOJIEKYI.
N3omepusa u HOMEHKIIaTypa.

38. CsoiicTBa KapOOHOBBIX KHCIIOT. [lomyueHne u mpumMeHeHue.

39. Kpartkue cBeieHuUs 0 HelpeIenbHbIX KapOOHOBBIX KHCIIOTaX. | eHeTHUecKast
CBSI3b

KapOOHOBBIX KUCIIOT C IPYTHMH KJIaCCaMH OPTaHUMYECKHX COCAMHCHUI.

40. Ilpakmuueckas paboma. IlonydeHue u CBOMCTBAa KApOOHOBBIX KUCIOT
41. IIpakmuueckas paboma. PenieHne 3KCIIEPUMEHTAILHBIX 32124 Ha
pacrio3HaBaHHE

OpPraHUYeCKUX BEIICCTB.

42. Konmponvnas paboma no teme «KapOOHOBBIC KHCIOTHI»

43. CTpoeHHE B CBOMCTBA CIIOKHBIX A(DUPOB, MX TPUMEHEHHE.
44, Xupbl, UX CTPOCHHUE, CBOMCTBA M IPUMCHCHHE.

45. TloHsATHE O CHHTETUYECKHX MOIOIIUX cpeacTBax. [IpaBuia 6e30macHoro
oOpaIieHus co CpeJCTBAMU OBITOBOW XUMHUHU.

46. T'moxo3a. CtpoeHue Monekyisl. M3omepus. @usndeckue cBOWCTBA U
HaXOXXJICHHUE B TIPUPOJIE.

47. XuMU4eCcKre CBOMCTBA TIIFOKO3bI U IPUMEHEHHE.

48. Caxapo3sa. Haxoxxnenue B npupone. CBOWCTBa U IPUMEHEHHUE.

49. Kpaxmai, ero cTpoeHne, XMMHUIECKHEe CBOHCTBA, IPUMEHEHHE.

50. Llemtrono3a, e€ cTpoeHne U XUMUYECKHe CBOMCTBA. [IpupoaHbIe HCTOYHUKH
HesIroo3sl (Jieca). Oxpana necogé na meppumopuu PK.

51. IlpumeHeHue 1eMTI0N03bl. ALIETaTHOE BOJIOKHO. [lepepabomxka yennionosvl

Ha CI[BK.

52. Ilpakmuyeckas paboma. PemieHre 5KCIEpUMEHTAIbHBIX 337124 Ha
MOJTyYeHHE U paclio3HaBaHHE OPraHUYECKUX BEIIECTB.

53. Koumponvuas paboma no teme «Kupbl. YTrneBoas»

54. Amunbl. CTpoeHHe U CBOMCTBA aMUHOB IPEIEIBHOTO psAja. AHHINH KaK
IIPEICTaBUTENh APOMAaTUYECKUX aMUHOB.
55. AMUHOKHCIIOTBI, X CTPOEHHE, U30MEPHsI U CBOUCTBA.

No3
No4

HPK

HPK

No4

Ne5




4.1.AMHUHBI 1 aMUHOKHCJIOTEI

@)

4.2 .benku (449)

5. BeicokOMOnEKyIsIpHbIE
coenuHeHUS (79)

6. [ToBTOpenue (54)

JlaboparopHbie pabOTHI

56.

S7.
58.

59.

60.

61.

62.

63.
64.
65.
66.

67.

68.
69.
70.
71.
72.

> owphe

I'eneTnveckast CBSI3b aMUHOKHCIIOT C IPYTUMH KJIaCCaMH OPTaHUYECKUX
coennHEHNH. Penenne pacyeTHbIX 3a1a4.

benku - npupoausie nomumepsl. CocTaB U CTPOCHHE OEIIKOB.

CgoiictBa 6enkoB. [IpeBparieHue 6EIKOB B OpraHu3Me. Y CIIeXu B U3YUCHUH U
CUHTEe3€ OeJIKOB.

[TonsiTre 06 a30TconEpKALINX METEPOLUKINYECKUX COSTUHEHUSX.
HyxienHoBble KHCIOTHI.

XuMUs U 370POBbE YEIOBEKA.

[loHsiTHE O BBICOKOMOJIEKYIISIPHBIX COEIMHEHUSIX, 3aBUCUMOCTh UX CBOUCTB OT
cTtpoeHus. OCHOBHbIE METO/Ibl CUHTE3a MOJUMEPOB.

Knaccudukanusa nmnacrmace. Tepmonnactuunbie nonuMepsl. [lomudTunes.
[TonmumponueH.

Cunrernueckue kayuyku. CTpoeHUE, CBOMCTBA, MOIYYEeHUE U IPUMEHEHHE.
Cunrernueckue BosiokHa. Kanpon. JIaBcaH.

IIpaxmuueckas paboma. Pacio3HaBaHUE IJIACTMACC U BOJIOKOH.

Pemenne pacueTHBIX 33729 HAa HAXOXKIEHUE POPMYIIBI BEIECTBA 10 MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISIIIIMX B €r0 COCTAB.

Hmoeosas konmponvras paboma no remaM «Kucnopoacoaepxariue
OpPraHUYECKHE COCANMHEHUSD?, «A30TCOAEPKAINE OPTaHUYECKUE COEAUHEHUSD.

TeopeTnueckne OCHOBBI OPraHUYECKON XUMHUH.

VYTeBoJOpOIbl: allKaHbl, aIKEHBI, aIKUHBI, apPEHBI.

Kucnoponcoaepxaiime OpraHi4eCKue COEIUHEHMS.

A3oTcozepKalue OpraHndecKue COeAMHEHHUS.

O06o0011eHne 3HaHU 0 KypCy OpraHndeckoi XuMun. Opranuyeckast XUMHs,
YeJ0BEeK U MPUpo/Ja.

MaraTormenrne Monenel MOTEXVIT VITEROTTONOTOR U TATOTEHOTTNOWRROTHBIX.
PacTBopenue rimieprHa B BOAE M PEAKIHS €To ¢ TUAPOKCHUIOM MEOU.
HonyquHe STaHaJIsd OKHUCIICHHUEM 3TaHOJIA.

PaCTBOpI/IMOCTB JKHUPOB, A0KA3ATCIBCTBO UX HCIPCACIBHOI'O XapaKTepa,

OMBIJICHUEC KHUPOB.

5.
6.

CpaBHeHI/Ie CBOIICTB MbLJIA U CUHTECTUYCCKUX MOOHIIUX CpCACTB.
B3aumogeiicTBue riroko3sl ¢ ruapokcuaom meau (1) u okcumom cepedpa (I).

NelO

Nell

Nel2

Neb

Ne6




[IpakTuueckue paboOTHI

7. BzaumonelicTBre caxapo3bl C TUAPOKCUAOM KalbIIHS.

8. BzaummopelicTBue Kpaxmaiia ¢ HOI0M, THAPOJIA3 Kpaxmaa.

9. OsnakomieHHe ¢ 00pa3liaMu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.
10. I[BeTHbIE peakIuu Ha OCIIKH.

11. V3yyeHue CBONCTB TEPMOIUIACTUYHBIX ITOJIUMEPOB.

12. V3yyeHue cBOMCTB CHHTETUYECKUX BOJIOKOH.

1. KadecTBeHHOE OmpeeNieHHe yriiepoa, BOJIOPO/Ia U XJIOpa B OPraHUYECKHX
BEIIECTBAX.

2. llomydeHue 3TUIICHA M U3yYEHHE €r0 CBOMCTB.

3. TlomydeHue u cBOiCcTBa KApPOOHOBBIX KHCIIOT.

4. PenieHue SKCIiepUMEHTATBHBIX 33/1a4 HA PacIlO3HABAHHE OPTaHUYCCKUX
BCIIICCTB.

5. Perienue sKcriepuMEHTANIBHBIX 33/a4 HA TIOJYYCHUE U PACIIO3HABAHUE
OpPraHUYeCKUX BEIICCTB.

6. Pacmo3HaBaHue IIaCTMACC ¥ BOJIOKOH.




TTovnouHo-TeMaTHUYecKoe TJIAHUDORAHUE Kvbhea xumvun 11 knace
68 yacoB B roji (24aca B HEJIEIIO)

25. Peakuuii MOHHOTO OOMEHA.

Tema IporpaMMbl Tema ypoxka JIaGonat. [Inaktuy] HPK | Kowtn
pabora | pabota pabora
(KOJIMUECTBO YacOB)
1. Teoperuueckre OCHOBBI 1. Atom. Xumundeckuii aneMeHT. M3otomnbl. [IpocThie U C0KHbBIEC BEIIECTBA.
XUMUH (28 ) 2. 3aKOH COXPAHEHHUsI MACChl BELIECTB, 3aKOH COXPAHEHHUS U IPEBPALIEHHUS SHEPTHH
1.1.Baxxnelimme XxuMu4eckue |Ipu XUMUUYECKUX PEaKLUsAX.
MOHSTHS U 3aKOHBI (34) 3. 3aKOH [IOCTOSIHCTBA COCTABA BELIECTB. Berectsa MOJIEKYJIIPHOTO U
HEMOJIEKYJIAPHOTO CTPOEHHUSI.
1.2 Ilepuopnyeckuii 3akoH U [4-5. CTpoeHHE SIEKTPOHHBIX 000I0YEK ATOMOB XMMHYECKHX DJIEMEHTOB.
nepuoaArYecKas cuctema 16.ITonoxxeHue B mepuoAndYecKoil cucteme xuMudeckux snementoB /1. . MenneneeBa
XUMHYECKHUX 3JIEMEHTOB BOJI0PO/ia, JAHTAHOUOB, aKTUHOMJIOB U HCKYCCTBEHHO I1OJIyYE€HHBIX JIEMEHTOB.
JI.11.MenneneeBa Ha ocHOBe | /. BaneHTHOCTh. BajieHTHBIE BO3MOKHOCTH U pa3MEIIEHHE aTOMOB XMMHUECKHUX
YUEHHsSI O CTPOSHHH aTOMOB  |3JIEMEHTOB. PelieHne pacyeTHbIX 3a/1a4.
(44)
1.3.Ctpoenue Beuiecta (84) (8. Buubl 1 MexaHU3Mbl 00pa30BaHUS XUMHUECKON CBSI3U.
9. XapakTepUCTHUKU XUMHUECKOU CBS3H.
10. IIpocTpaHCcTBEHHOE CTPOSHUE MOJIEKYJT HEOPTAaHMYECKHX M OPTaHHMYECKHIX BEIECTB.
11. Tunel KPUCTAIITMYECKUX PEUIETOK U CBOIMCTBA BEILIECTB.
12. IlpuarHBl MHOTOOOpa3us BelecTB. Pemmenne pacueTHpIX 3a1ad.
13. lucnepcHbIE CHCTEMBI. Nol
14. Ilpakmuueckas paboma. [IpuroToBiaeHNE pacTBOPOB C 33JaHHON KOHIIEHTpAIUEH.
Pemenue 3anay.
15. Koumponvuas paboma no teme «CTpoeHHE BEILIECTBA» Nel
1.4. Xumunueckue peakiuu (16. CymHOCTb U KTacCHPUKAIASI XHMUYECKIX PEaKITUH.
(13q) 17. OkucnuTenbHO-BOCCTAHOBUTENbHBIE PEAKIUH.
18-19. CkopocTh XMMHYECKHX peaKIiid. 3aKOH JeHCcTBYOMMUX Macc. Katanms u
KaTaJIu3aTOphl.
20. IIpakmuueckas paboma. BnusiHue pa3INnIHBIX (PaKTOPOB HA CKOPOCTH Ne2
XUMHYECKOW PEaKIUu.
21.Xumnueckoe paBHoBecue. [Ipunnumn Jle arense.
22. [Ipon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM cITocob6oM. OXpaHa OKpyKaroIiei
CpeJibl TPH MPOU3BOACTBE CEPHOM KUCIIOTHI.
23. DnekTponutudeckas auccouuanysi. CuiabHbIe U cllabble SIeKTPOIUTHI.
24. Cpena BoaHBIX pacTBOpoB. Bogopoanslii nokasarens (pH) pactBopa. Nol




2.Heopranuuekasi Xumus
(234)
2.1.Metamibl (144)

2.2 . HemeTamsl (94)

26. I'maponns opraHn4eckuxX U HEOPraHUYECKUX COEINHEHUM.
27. O6001IeHNE ¥ IOBTOPEHUE H3yUYEeHHOTO MaTepuana. Pemenue 3amay.
28. UtoroBast KOHTpoIbHas paboTa o TeMe «TeopeTnueckre OCHOBBI XUMUM

29. OO0mias xapakTepucTUKa MeTaIIOB. Pacnpocmpanennocms memannos 6 PK.
30. Xumuueckre CBONCTBA METAJLIOB.

meppumopuu PK

32. DIeKTpoau3 PacTBOPOB U PACILIABOB.

33. Ilonstue o koppo3uu MeTamioB. CriocoOb! 3aIUTHl OT KOPPO3UH.

34-35. Mertamuibl r1aBHBIX MOATpyI (A-Tpyriin) NepHOANYECKON CHCTEMBI
XUMHUYECKHX 3JIEMEHTOB. PacripocTpaHeHHOCTh METAJUIOB TJIaBHBIX MOJArPYII Ha
tepputopuu PK.

36-37. Memannwt nobounwvix nooepynn ( b-epynn) nepuoouueckoui cucmemol
XUMHYECKHX 3JIEMEHTOB. PacrpocTpaHeHHOCTh METaIOB TOOOYHBIX MOATPYIIN HA
teppuropuu PK.

38. OKcUibl U TUAPOKCUIBI METAIIOB.

39. CriaBbl METaIIOB.

40. Perienne pacueTHbIX 3ajad.

41. O0o011eHne ¥ MOBTOPEHNE N3YYEHHOI'0 MaTepHaa.

42. KonTtponpHas paboTa 1o teme «MeTayuib

43. Xumudeckue 31eMeHTbI-HEMETalIbl. Pacnpocmpanennocms nememannog 6 PK.
44. CTpoeHne U CBOWCTBA IPOCTBIX BEIIECTB-HEMETAIIIIOB.

45. BonopoaHsle COEqMHEHNS] HEMETAIIOB.

46.0OKxcuaIbI HEMETAIIOB.

47. Kucnopoconepxaniue KUcIoThl.

48. OxucnIuTenpHbBIC CBOMCTBA a30THOM M CEPHON KUCIIOT.

31. OOurme cnocoObl MOTYyUYESHUSI METAILIIOB. Mecmopooicoenus 60Kcumoe u ux nepepabomxa na

Ne2

Ne3

HPK

HPK

HPK

HPK

HPK

49. Pemenne kauecTBEHHBIX 3ajay. Pacno3HaBaHue XJI0pUI0B, CylIb(aToB,
KapOOHATOB.

50. Perienne pacueTHbIX 3aau.

51. Konmponavnas paboma no teme «Hemeramnsn»

Ne4

Ne4




3.I'eneTnucckas CBs3b He-
OpTaHUYECKUX M OpraHudec-
KHX BEIIECTB.

[IpakTuxym (124)

4. [loBTopenue (54)

JlabopaTopHbie pabOTHI

[IpakTuueckue padboTh

52-53. I'eHeTnuecKas CBs3b HEOPTaHUIECKUX U OPTaHUICCKUX BEIIECTB.
54-55. Pemenne sKCIIepUMEHTATBHBIX 33124 110 HEOPTAaHUYECKON XUMHH.
56-57. Pemenne skcriepuMEHTaIbHBIX 33/1a4 10 OPTaHUYECKOW XUMHUH.
58-59. Pemenne mpakTHYECKUX PacCUYETHBIX 3aJ1a4.

60-61. [TomyueHue, coOupaHue 1 pacrio3HaBaHUE Ta30B.

62.
63.

64.
65.
66.
67.

68.

how

NogahkowbhPE

AHanm3 BBRIIOJTHEHUS IMpaKTUKyMa.
briToBasg xumudeckas I'paMOTHOCTbD.

TeopeTnyeckre OCHOBbI XUMUHU. BaxkHelIne XUMUYECKHE OHATUS U 3aKOHBIL.
Hmoezosviii konmpoas 3HaHUM 3a Kypc xumuu 11 kiacca.

O600611eHre 3HaHu# M0 TeMe FreHeTHYeCcKas CBA3b HEOPraHUYEeCKUX U
OpraHUYECKUX BELIECTB.

O0600611eHre 3HaHUH TI0 BOIPOCY O MPAKTUYECKOM 3HAUMMOCTH HEOPTaHUUECKUX
BEILIECTB B JIEATEIbHOCTH YEJIOBEKA.

O0600611eHre 3HaHU# 0 BOIPOCY O MPAKTUYECKOW 3HAYUMOCTH OPTaHHUECKUX
BEILIECTB B JICATEILHOCTH YEJIOBEKA.

[IpoBenenue peakiuy HOHHOrO 0OMEHa JIJIsl XapaKTEPUCTUKU CBOMCTB
JIEKTPOJIUTOB.

B3aumoneicTBue IMHKA U kKelle3a ¢ paCTBOPAMM KUCIIOT U LIEJIOYEH.
3HaKOMCTBO ¢ 00pa3amMH CIUIaBoB (paboTa ¢ KOJIEKIUSMHU )
Pacrnio3HaBanus XJ10puI0B, CylIb(aToB, KAPOOHATOB.

[IpuroroBnenue pacTBOpOB C 33JJaHHOM KOHILIEHTpanuen. Pemenue 3anay.
Bnusinue pa3nuyHbIX (GakTOpPOB Ha CKOPOCTh XMMUYECKOH peaKIuH.
I'enernyeckas CBsI3b HEOPraHMYECKUX M OPraHUYECKUX BELIECTB.
Pemenne skcriepuMEHTANBHBIX 3a7a4 110 HEOPraHMYECKON XUMHUHU.
Pemenue skcriepuMEHTANBHBIX 3a7ja4 10 OPraHUYECKON XUMHUH.
Pemenne npakTuyeckux pacyeTHbIX 3a4ad.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE T'a30B.

Ne3
Ne4
Ne5
Ne6
Ne7

Neo5




Tpeb6oBaHuA K YPOBHIO NOATOTOBKHU YYALIUXCS

B pe3ynbpraTe u3yueHuss XumMrun Ha 0a30BOM YPOBHE YUEHUK JIOJIKEH:

3HATH/IOHUMATH:

- BAOXKHEWIIME XMMHYECKUE MOHSTHS: BEIIECTBO, XMMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTENIbHBIE aTOMHAs W MOJIEKYJSIpHAsT MacChl, MOH, aJUIOTPOMHS, HU30TOIbI, XUMHUYECKas
CBA3b, AJIEKTPOOTPULIATEIBHOCTh BAJEHTHOCTb, CTENEHb OKHUCIIEHMS, MOJb, MOJISIpDHAs Macca,
MOJIIPHBI O00BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJCKYJISPHOTO CTPOCHHS, PaCTBOPHI,
3JEKTPOJIUT U HEAIEKTPOJIUT, SJIEKTPOIUTHIECKAs AUCCOLMALINS, OKUCIUTENIb U BOCCTAHOBUTEND,
OKHUCJICHHE U BOCCTAaHOBIICHUE, TEIUIOBOM AI(PQPEKT peakluu, CKOPOCTh XMUMHUYECKON peakIuw,
KaTajan3, XMMUYECKOe PAaBHOBECHE, YIJIEPOAHBIA CKeneT, (yHKIMOHAJIbHasl Ipymma, U30MepHs,
TOMOJIOT S,

- OCHOBHBIE 3aKOHbl XHWMHH: COXPAaHEHMS MAacChbl BEUIECTB, ITOCTOSIHCTBA COCTAaBa,
MEPUONYECKUI 3aKOH;

- OCHOBHBIE TEOPUM XHMHHM: XHMHUYECKOW CBSI3U, OJJIEKTPOJIUTHUYECKON JHCCOLMALUU,
CTPOEHHUSI OPTAaHUYECKUX COCAMHEHUM;

- BaXHEHIIME BEILECTBA U MAaTepUajbl: OCHOBHbIE METAJUIbl M CIUIABbI; CEpHAasi, COJIsIHaf,
a30THAs M YKCYCHasi KHUCJIOTBHI; IIEJIOYM, aMMHAK, MUHEpaJIbHBbIE yI0OpEHUs, METaH, STUJICH,
arleTusieH, OEH30J, 2TaHOJ, KHPbI, MbUIA, TIIOKO3a, caxapo3a, Kpaxmall, KJeTdaTka, OeIlKH,
HCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, IJIACTMACCHI;

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHON" MM MEXKTYHAPOIHON HOMEHKIIATYPE;

- OIIPE/EIIATh: BAJICHTHOCTD U CTENIEHb OKHCIICHUSI XUMUYECKHUX JIEMEHTOB, TUIl XUMHUYECKON
CBSA3U B COCAMHEHUSX, 3aps]l MOHA, XapaKTep Cpeibl B BOJHBIX PAacCTBOPAX HEOPTaHHMUYECKHUX
COE/IMHEHUH, OKUCIUTENIb U BOCCTAHOBUTEIb, MPUHAJICKHOCTh BELIECTB K PA3JIMYHBIM Kilaccam
OPraHNYeCKUX COCTUHECHUM;

- XapaKTepU30BaTh: 3JEMEHThl MaJlbIX NEPHOJOB IO UX NoJokeHUto B llepuonnueckoi
cucreme J[.MI. MenzaeneeBa; oOmume XMMHUYECKHE CBOMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX W OpPraHMYECKUX COCIMHEHUW; CTPOEHHME M XHUMUYECKHE CBOWCTBA
M3y4YEHHBIX OPTaHUYECKUX COCAMHEHUH;

- OOBACHATH: 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT HX COCTaBa M CTPOCHUS; MPHUPOLY
XUMUYECKONH CBA3M (MOHHOW, KOBAJEHTHOM, METAJUIMYECKOM), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peakly U MOJO0KEHUSI XUMUYECKOTO PABHOBECHS OT Pa3IUYHBIX (PaKTOPOB;

- BBITOJHATh XUMHUUYECKHUM IKCIIEPUMEHT 10 PACMO3HABAHUIO BAKHEUIITNX HEOPTAaHUYECKUX U
OpraHUYECKUX BEUIECTB;

- MPOBOAUTH CAMOCTOATENBHBIA TOHCK XUMHUYECKON WH(GOpPMAIMU C HCIOJb30BaHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HU3/IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
NHuTtepHera); MCIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH /I 00paOOTKU U TIEpeiadyul XUMUYECKON
nH(OpMAIIUY U €€ MPEACTABICHHS B Pa3TUYHbIX (hopMax;

WCIIOJIb30BaTh MPHOOPETCHHBIE 3HAHUS M YMEHUS B TPAKTUYECKOW JCSATEIHHOCTH U
MMOBCETHEBHOMN XKU3HM IS

- 00BSICHEHUSI XUMHUYECKUX SIBJICHUN, TPOUCXOISIINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

- ONpelAeNieHHus BO3MOXKHOCTH MPOTEKAHMS XUMHUYECKMX MPEBPAIlCHU B pa3IuyHbIX
YCJIOBHSIX M OIEHKH MX MOCJIC/ICTBHIA;

- KOJIOTMUECKH TPaMOTHOTO MOBEICHUS B OKPYXKaIOIel Cpesie;

- OLICHKH BIUSHUS XUMHUYECKOTO 3arps3HEHUST OKPYXKAIOIIEH Cpeibl Ha OPTaHU3M YeIOBEeKa U
JPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro oOpaiieHus ¢ TOPIYMMHM M TOKCUYHBIMU BELECTBAaMH, JIabOpaTOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHIICHTPAIIUU B OBITY U Ha TIPOU3BOJICTBE;

- KpUTHUYECKOW OIICHKH JIOCTOBEPHOCTH XHUMHUYECKOW HWHGMOpMAIHK, MOCTYMAromed u3
Pa3HBIX UICTOYHUKOB;

- TOHUMAaHUS B3aWMOCBS3M Yy4eOHOro TpeaMera ¢ OcoOeHHOCTsMU mpodeccuid u
npodeccuoHanbHOM JEeSTENIbHOCTH, B OCHOBE KOTOPBIX JI€KaT 3HAHUS IO JaHHOMY Yy4eOHOMY
MpEAMETY.



Kputepuii 1 HOpMbI OLIEHKU 3HAHUN Y4AIIUXCS
Pesynprarel OOyueHUSs XMMHU JOJDKHBI COOTBETCTBOBAaTh OONIMM 3ajadaM TpeaMeTa Hu
TpeOOBAHUSIM €r0 YCBOCHHUIO.

Pesynbrarel 00ydeHHsS OLIEHHMBAIOTCA MO MATHOAUTLHON cucteme. [Ipu OIleHKE OTBETOB

YUUTBHIBAIOTCS CIIEAYIONIME KaYeCTBEHHbIE MI0KA3aTeNIu OTBETOB:
e IIyOMHA (COOTBETCTBHE M3yUYCHHBIM TEOPETHUYSCKUM 000OIICHHUIMHN );
* OCO3HAHHOCTHb (COOTBETCTBHE TPeOyeMbIM B MPOTrpaMMe YMEHHUSM MPUMEHSTHh MOIYyYEHHYIO

UH(OPMAILIHIO);

* MOJHOTA (COOTBETCTBUE O0BEMY MPOTPAMMbI U HH(MOPMAITUN yUSOHUKA).

[Ipy oIeHKE YYHMTHIBAIOTCA YWCIO M XapakTep OMHUOOK (CYIIECTBEHHBIE  WJIU
HecymiecTBeHHbIe). CyllecTBeHHbIE OMIMOKM CBSI3aHbl C  HEJOCTAaTOYHON TIyOMHOM
OCO3HAaHHOCTBIO OTBETA, HANPUMEP, YUCHHUK HENPABUIBLHO YKa3aJl OCHOBHBIE MTPU3HAKHU MOHATUN U
SBJICHUH, XapaKTepHbIE CBOMCTBA BEIIECTB, HEMPABUILHO CHOPMYINPOBAI 3aKOH, IPABHUIIO U TIp.,
WIM YYEHUK HE CMOT MPUMEHSTh TEOPETUYCCKUE 3HAHWS Ui OOBSCHEHUS W MpeICKa3aHHs
SIBJICHUH, YCTAHOBJICHUS IPUUYUHHO-CIIEJACTBEHHBIX CBsI3€H, CpaBHEHUE U KJIacCU(PUKAIUs SIBICHUI
U T.II.

HecymiecTBeHHbIe OMIMOKY OMPEENAIOTCS HETIOJIHOTOW OTBETA, HAIIPUMEp, YIYIIEHUE U3 BUIA
KaKoro-11mbo HexapaKTepHOoro ¢akTa IMpH OIMMCAHUU BEIIECTBA, porecca. K HUM MOXHO OTHECTH
OTOBOPKH, OMHCKH, JOIMYIICHHbIE 10 HEBHUMATEILHOCTH, HAIPUMEpP, HAa Ba U Oojiee ypaBHEHUN
peakiyii B IOJIHOM HOHHOM BHJIE€ JOMYIIEHA OJIHA OITMOKA B 0003HAYCHHH 3apsia MOHA.

Pe3ynbrarel 00yueHUs IPOBEPSIFOTCS B MIPOIIECCE YCTHBIX M MMUCbMEHHBIX OTBETOB yUalluXcs, a
TaKKe MPHU BBHITTOJIHEHUH UMH XUMHYECKOTO SKCIIEPUMEHTA.

OneHka ycTHOIO 0TBeTa
Ommemka «5»: OTBET NOJHBIA W NpaBWIbHBIA HAa OCHOBAaHMM HM3YyYEHHBIX TEOpUI; Marepual
U3JIOKEH B ONPEACTICHHOW JIOTMYECKOH IOCIEA0BATEIbHOCTH, JIMTEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSITEIIbHBIH.
Ommemka «4»: OTBET TOJHBIA W TNPABWIBHBIA HAa OCHOBAaHMHM HM3YyYCHHBIX TEOPUH; MaTepHal
U3JI0KEH B ONPEAETICHHOM JIOrMYecKOM IOCIeI0BaTeIbHOCTH, MPU 3TOM JOIMYIIEHBI JBE-TPU
HECYIIECTBEHHBIE OIMOKH, UCIIPABIICHHBIE 110 TPEOOBAHUIO YUUTEIIS.
Ommemka «3»: OTBET NOJHBINA, HO MPH ITOM JIOMYyIIEHA CYIIECTBEHHas OLIMOKAa WM OTBET
HEIIOJIHEIN, HeCBS3HBIMN.
Ommemka «2»: Tpu oTBeTe OOHAPYKEHO HEMOHMMAHHE YYallUMCS OCHOBHOTO COJEpKaHUs
y4eOHOTO MaTepHaja WIM JOMYIIEHBl CYIIECTBEHHBIE OIMMOKH, KOTOPHIC YYalHiCs HE MOXKET
UCTPABUTH MTPU HABOJAIIUX BOIPOCAX YUUTEIS.
Ommemkxa «1»: OTCyTCTBHE OTBETA.

OuneHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
Ommemka «5»: OTBET NOJHBIN NPaBUIBLHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
Ommemxa «4»: OTBET HEMOJIHBIN WM JIOMYILEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
Ommemka «3»: paboTa BBINOJIHEHA HE MEHEE YeM HAIOJOBUHY, JOMYIIEHA OJHA CYIIECTBEHHAs
omuOKa U P 3TOM JBE-TPH HECYIIECTBEHHBIE.
Ommemka «2»: paboTa BBHINOJIHEHA MEHbIIE, YeM HAIMOJIOBUHY WJIH COJEPKUT HECKOJIBKO
HECYIIECTBEHHBIX OIIHOOK.
Ommemka «1»: paboTa He BHINOIHEHA.
[Ipu oneHKe BBIMOJHEHHS TMHCHMEHHON KOHTPOJBHOW paboOThl HEOOXOAWMO YYHTHIBATH
TpeGoBaHuUs eMHOTo OphorpadhuIecKoro pexuma.
OTMeTKa 32 HTOTOBYIO KOHTPOJIBHYIO pa00OTy KOPPEKTUPYET MPEAIIECTBYIONIEE IPY BHICTABICHUN
OTMETKH 3a YETBEPTh, NOTYrOUe, TO.

OneHka yMeHHii peliaTh YKCNepUMEHTAIbHbIE 3a1a4H.

Ommemka «5»:1aH  PEMICHUS COCTaBJIEH IPABWIIBHO; MPABWIBHO OCYIIECTBIICH IOJ00D
XUMHUYCCKHX PCAKTUBOB U O60py,Z[OBaHI/ISI; JAHO ITOJIHOC 06’bHCHCHI/Ie 1 CACJIAaHBI BBIBOJBI.
Ommemka «4»: TaH pENICHHS COCTaBJICH TPABHILHO, TMPABHILHO OCYIICCTBICH IOA00D
XUMHYECKUX PEAaKTUBOB M 000PYAOBaHUS, MPU ITOM JIOMYIICHO HE O0Jiee IBYX HECYIIECTBEHHBIX
omMnOOK B OOBICHEHUU M BBIBOIAX.

Ommemka «3»: TNaH pEUICHHUS COCTaBJICH MPABUJIBHO; TMPABUIBLHO OCYIIECTBICH MOA00D
XUMHYECKHUX PEaKTHBOB M 000OpPYIOBaHMs, HO JIOMYIICHA CYIIECTBEHHAs OIMOKAa B OOBSICHEHUN H



BbIBOAAX.

Ommemka «2»: nONyIIeHHI 1Be (1 O0see ) OMMOKH B IJIaHE PEIICHHS, B MTOJ00pe 000pyI0BaHNUS,
B O6’b$ICHeHI/II/I U1 BbBIBOJAax.

Ommemka «I»: 3a1a4a He pelICHA.

OuneHka yMeHHIi peliaTh pacyeTHbIE 3a1a49H.
Ommemka «5»: B JIOTHYECKOM DACCYKIECHUU W PEIICHUH HET OIMMOOK, 3aJada pelieHa
paIrMoOHAIBHBIM CIIOCOOOM .
Ommemxa «4»: B TOTUMECKOM PACCYKICHUH U PEIICHUHU HET CYIIECTBEHHBIX OIMMMUOOK, HO 3a7a4a
pelieHa HepallMOHAJIBHBIM CIIOCOOOM HJIA JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OINOOK.
Ommemxka «3»: B JIOTUYECKOM PACCYKJIEHUU HET OMIMOOK, HO JIOMYIIEHA CYIIICCTBCHHAs OITUOKA
B MaTeMAaTHYECKUX pacyeTax.
Ommemka «2»: AMEIOTCSI CYIIECTBEHHBIC OLIMOKH B JIOTUYECKOM PACCYKJICHUH U B PEIICHUH.
Ommemka «1»: OTCYTCTBHE OTBETA Ha 3a/IaHHE.

OuneHka 3KCIIEPUMEHTAIbHBIX YMEHMI.
OreHka CTaBUTCSI HA OCHOBAaHWUY HAOIIOICHUS 32 YIAIIMMUCS U TUICHbMEHHOTO OTUYETa 32 padoTy.
Ommemka «5»: paboTa BBIIIOJIHEHA IMOJTHOCTHIO M MPABWIIBHO, CACIIaHbI IPABUIIbHBIC HAOIOICHHUS
M BBIBOJIBI; IKCIIEPUMEHT OCYIIECTBIICH MO IUIAHY C Y4€TOM TEXHUKH O€30MacHOCTH M IPaBHUJI
paboTHI C BEIIECTBAMHU U 000PYI0BaHUEM;
MIPOSIBIICHBI OPTaHHU3AIMOHHO-TPYJOBBIE YMEHUs (ITOAIEPKUBACTCS YMCTOTAa padO4Yero Mecra H
MOPSIIOK Ha CTOJIE, S)KOHOMHO MCIOJIb3YIOTCS PEaKTHBBHI).
Ommemka «4»: paboTa BBINOJHEHA MPABWIHHO, CACIaHbI IIPAaBHIIbHBIC HAOIIOJICHUS M BBIBO/IHI,
IIPU 3TOM SKCIIEPUMEHT MPOBEJEH HE MOJHOCTHIO WUIIU JIOMYIIEHbl HECYIIECTBEHHBIE OIIMOKHU B
paboTe ¢ BemecTBaMu M 000PYIOBAaHHEM.
Ommemxka «3»: paboTa BBINOJIHEHA IPaBUILHO MEHEE YeM HAINOJIOBUHY WJIM JONYIIeHA
CYIISCTBCHHAs] OIMMOKAa B XOJI¢ JKCIICPUMEHTA, B OOBSICHEHWU, B OQOpMIICHHH pPabOTHI, B
COONIOICHUH TPaBUJI TEXHUKH O€30MacHOCTH MpH padoTe ¢ BEIIeCTBaMU U OOOPYIOBAHHUEM,
KOTOpasi UCTIIPABIISIOTCS 110 TPEOOBAHUIO YUUTEIIS.
Ommemxka «2»: nomylieHbl 1Be (M Oosee) CYHIECTBEHHBIX OIIMOOK B XOJIe JKCIEpUMEHTa, B
00BsICHEHUH, B 0(hOpMIICHUH pabOTHI, COOIIOICHUH MTPaBUJI TEXHUKHU O€30MacCHOCTH MpHU padboTe ¢
BelleCTBAaMH U OOOpPYIOBaHUEM, KOTOpbIE YUaIUiiCs HE MOXKET HCIPaBUTh MO TPEeOOBAHUIO
YUUTEIIS.
Ommemkxa «1»: paboTa HE BBIIIOJIIHEHA, YYAI[ErOCs OTCYTCTBYIOT SKCIIEPUMEHTAIbHbIC YMEHHUS.
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