IHosicHuTEe ILHAA 3alIMCKA
Pabouas mporpamma y4uebHoro mpeamera « XUMUs» Ha YPOBHE CpPEIHEro 001ero oopa3oBaHus
COCTaBJICHAa HAa OCHOBE:

1. ®@exepanbHOrO rocyAapcTBEHHOIO O0pPa30BaTEIBHOIO CTaHIApTa CperHEero oOIiero oO0pa3oBaHMA,
yTBepkaeHHoro IIpukazom MunuctepctBa oOpa3zoBaHus W Hayku Poccuiickoit ®enepanuu  OT
17.05.2012 1. Ne 413 (c u3MeHeHHAMH U AonodHeHussMH oT 29 nekabps 2014 r., 31 nexabps 2015 r., 29
utons 2017 r., 24 centsops, 11 nexabps 2020 r.);
2. OcHOBHOM 00pa30BaTeNbHOW MPOTrPaMMBl  CpEAHEro o0mero o0pa3oBaHUS MYHHULIMIAIBHOTO
OroKeTHOTO 00IEe00pazoBaTenbHOTO yupexkaeHus «CpemHss oOrieoOpa3zoBarenbHas mkoja No 7 ¢
yIIIyOJIEHHBIM U3Y4YE€HUEM OT/AEIbHBIX IpeaMeTOB I. JlyOHpI MOCKOBCKO# 00s1acT» |
3. CaHUTapHO-3MUAEMHOIOTHYECKUX TPeOOBaHUM K OpraHU3alusM BOCIIUTAHUS U 00y4EHHUs, OTAbIXA U
O3/IOpOBJICHUS JIETEH M MOJIOAEKH (YyTBEP)KICHHBIX IMOCTAHOBICHHEM [JIaBHOTO TOCYJapCTBEHHOTO
canutapHoro Bpada P® ot 28.09.2020 N 28 «O06 yrBepxxknennn CaulluH» 2.4.3648-20);
4. Yuebnoro mrana MBOY COIII No 7;
5. T'omoBoro yueOHOTO KajaeHIapHOTO Irpaduka Ha TEKYITUH y4eOHbIHN TO/;
6. Paboueii mporpaMMbl BOCITUTAHUS, YTBEpkKACHHOU mpukazoMm aupektropa MBOY COII Ne7 NellOa
ot 10.08.2021 1.
7. ABTtopckoii mporpaMmel «Xumus. ba3oerit ypoBens. 10—11 knaccer», coopauk «Xumus 8-11.
Meronuueckue pekomeHaauuu u pabouas mporpamma k auHuu YMK B. B. Epemuna, A. A.
Hpo3nosa, B. B. Jlynuna u np», aBt. B.B. Epemun u ap., uznareancrso Apoga, 2017;

Ha u3yuenue «Xumuu » Ha ypoBHE OCHOBHOI'O 0011ero 00pa3oBaHusi Ha 6a30BOM ypOBHE OTBOJUTCS
1o 1 yacy B Hezemo (34 yaca B roji, 68 yacos 3a /1Ba roja).

Peanuzanus paGoueil mporpamMMbl OCYIIECTBIISIETCS € HCHOJIB30BAHHUEM YUE€OHO-METOIUYECKOro
KOMIUIEKTA:

- yueOHnk «Xumusa.10 kmacc. baszoBelii  ypoBeHb», aBTOpel B.B.Epemmn, H.E.Ky3pmenko,

B.U.Tepenun, A.A.Jlpoznos, B.B.JIynun, u3n-o [poda, 2017.

- yueOHUK «Xumus.11 KJI1acc. ba3zoBbiit YPOBEHBY, aBTOPBI B.B.Epemum,

H.E.Ky3pmenko,B.U.Tepenun, A.A.Jlpoznos, B.B.JIynun, u3n-so [poda, 2017.

Vka3zaHHble y4eOHMKH BKIItOUEHbI B DeniepaabHblil IepedeHb yUeOHUKOB, JOMYIIEHHbBIX K
UCIOJB30BAaHUIO IIPU pEAlM3allUd HUMEKUIMX TOCYJAapCTBEHHYIO aKKPEOUTALMIO IPOrpaMm
cpeaHero oOmero o0pa3oBaHUS OpPraHU3ALUSAMH, OCYLIECTBISIOIIMMH  00pa3oBaTEIbHYIO
NEeSTENIbHOCTD, YTBEPKIACHHBIN NpukazoM Munnpocseuienust Poccun ot 20 mas 2020 Ne 254, ¢
M3MEHEHUsIMHU, BHECEHHBbIMU Ipuka3zoM Ne 766 ot 23 nexadps 2020 rona.

IInanupyemble pe3yJbTaTbl OCBOGHHMS Kypca XuMHH. JIMYHOCTHBIE
pe3yJbTaThl:

l. OpueHtanuss 00y4YarOUIMXCS Ha JOCTH)KEHHE JIMYHOTO CYACThS, pEaJM3alldi0 TO3UTHUBHBIX
KHU3HEHHBIX IEPCIEKTUB, HWHUIMATUBHOCTh, KpPEAaTHMBHOCTb, TOTOBHOCTh M CIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEIEIeHHUI0, CTIOCOOHOCTD CTABUTD LENU M CTPOUTD KU3HEHHBIE TUIAHBL;

2. I'omogénocmb  u cnocobnocms  0byuarOWUXcia K OMCMAUBAHUIO JUYHO20 OOCMOUHCMEA,
cobCMBeHH020 MHEHUs, 20MOBHOCMb U CHOCODHOCHb 8bIPpAbAMbIEAMb COOCMEEHHYIO NO3UYUIO NO
OMHOWIEHUIO K 00WeCmEeHHO-NOTUMUYECKUM COObIMUAM RPOULIO20 U HACMOAWE20 HA OCHOGE
OCO3HAHUS U OCMBICTIEHUS UCTOPUL, OYXOBHBIX YEHHOCMEL U OOCMUIICEHUL Hauel CIpanbl;

3. Yeaoicenue k ceoemy napody, uyecmeo omeemcmeennocmu neped Poounou, 2opoocmu 3a ceoii
Kkpai, ceoro Poouny, npowinoe u nacmosaujee MHO20HAYUOHAIbHO20 Hapoda Poccuu, ysadcenue k
20¢cy0apCcmeenHbiM CUMBOIAM,

4. Copmuposannocms Mupoeo33peHus, COOmMeemcmeyoueco Co8PeMeHHOMY YPOGHIO PAa36UmMus
HayKu U 00WjecmeenHou NpaKmuku, OCHOBAHHO20 HA OUAN02€ KYIbmyp, a MaKice Pa3iuyHbIX
@opm 0buecmeennHo2o co3HaANUs, OCO3HAHUE C8020 MECMA 8 NOJUKYIbIYPHOM MUpe,
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14.
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17.

dopmHpoBaHUE BBIPAKEHHOHN B IMOBEJICHUN HPABCTBEHHOH MO3HIIMHU, B TOM YHCIIE CIIOCOOHOCTH
K CO3HATEILHOMY BHIOOpY J00pa, HPAaBCTBEHHOTO CO3HAHHWS M TIOBEJCHUS HAa OCHOBE YCBOCHUS
00IIeueIOBeUeCKUX [IEHHOCTE M HPAaBCTBEHHBIX UYBCTB (YECTH, [0Jra, CIPaBEIUBOCTH,
MUJIOCEPAUS U IPYKeTIo0us);

dopMHpOBaHUE TOJIEPAHTHOTO CO3HAHUS W TOBEJCHHUS B MOJIMKYJILTYPHOM MHUPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH JUAJIOT C APYTUMU JIOJbMU, TOCTUTATh B HEM B3aMMOIIOHMMAHUS, HAXOAUTh
oO0IIHe eJN U COTPYAHUYATD JUISl MX JTOCTHKCHUS;

DopMUpOBaHUE HABBHIKOB COTPYAHMYECTBA CO CBEPCTHHKAMH, IETHbMH MIIAJIIIETO BO3pacTa,
B3pOCIBIMH B  00pa3oBaTeNIbHOW, OOIIECTBEHHO TIOJIE3HOW, y4eOHO-HCCIIeI0OBATEIHCKOMH,
MIPOSKTHOW M JPYTHX BUAAX JCSITCIHLHOCTH.

MeTtanpeameTHbie pe3yJibTaThl.

CaMOCTOSITEIILHO OIPENENIATh IIEJH, 3a/aBaTh MapaMeTPbl U KPUTEPUHU, MO KOTOPHIM MOKHO
OTIPEICIIUTh, YTO TIeITh TIOCTUTHYTA;

OIICHWBATh BO3MOXKHBIC ITOCIICJACTBHS JOCTHIKCHUS IIOCTABJICHHOW 1M B JICATCIBHOCTH,
COOCTBEHHOMW KM3HH W JKU3HU OKPYKAIOIIUX JIIOJICH, OCHOBBIBASICH Ha COOOPAKEHHSX 3TUKU H
MOpaJiu;

CTaBUTh W (OPMYJIMPOBaTH COOCTBEHHBIC 3alaud B 00pa30BaTENbHOW JCATEIBHOCTH U
KU3HEHHBIX CUTYaIUIX;

OIICHWBATh PECypChl, B TOM YHCJIC BpeMs W JIPYTrUe HeMaTepUalbHBIC PECYPCHI, HEOOXOIUMBIC
JUTSL TOCTHIKCHHUS TTOCTABJICHHOU 11EITH;

BBIOUPATH MyTh JIOCTH)KCHUS 1IEJH, IJITAHUPOBATh PEIICHUE IMOCTABJICHHBIX 3a/1a4, ONTHMHU3UPYS
MaTepHaIbHbIC U HEMaTepHUaIbHbIC 3aTPATHI,

OpPraHHW30BBIBaTh  I(PQPEKTUBHBIM IMOUCK PECypCcoB, HEOOXOMWMBIX IS  JOCTHIKCHUS
TTOCTaBJICHHOM I1EIIH;

COITOCTABJISAITh MOJTYYCHHBIN PE3yJIbTAT AEATSILHOCTH C IOCTABICHHOHN 3apaHee Mebio.

UCKaTh M HAXOAWTh OOOOIIEHHBIC CHOCOOBI pEIICHUs 3aJa4, B TOM YHUCIIE, OCYIIECTBIISTH
pa3BepHYTHI HWH(DOPMAIMOHHBIM TOWCK M CTaBUTh HA €ro OCHOBE HOBBbIC (ydeOHBIE U
M03HABaTEJIbHbIC) 3a/1a4H;

KPUTHYCCKH OICHUBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO C PAa3HBIX TMO3MIIHMA, PACIIO3HABATh H
(GUKCHPOBATH IPOTUBOPEYHS B MHPOPMALIMOHHBIX HCTOUHHKAX;

UCTIONB30BaTh  Pa3IMYHBIE  MOJICIBHO-CXEMAaTHYECKHE  CpPEICTBAa IS TPEICTaBICHUS
CYIIECTBEHHBIX CBS3CH M OTHOIICHUH, a TAK)KE MPOTUBOPECUNH, BBISIBIICHHBIX B HH(POPMAITHOHHBIX
UCTOYHUKAX;

HAXOJIUTh W MIPUBOJNUTH KPUTUIECKHE apTYMEHTHI B OTHOIICHUH IEHCTBHIA U CYXXIECHHUH IPyToro;
CTIOKOMHO M Pa3yMHO OTHOCHUTBHCS K KPUTHYECKUM 3aMCUaHHSIM B OTHONICHHH COOCTBEHHOTO
CY>KJICHHSI, pACCMAaTPUBATh UX KaK pECypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJIUTH 32 pPAMKH YyYEeOHOTO TMpeaAMeTa M OCYIISCTBIISTH IICJICHANIPABIICHHBIA TTOUCK
BO3MOXHOCTEH JJIs1 INMPOKOTO MEPEHOCA CPEIICTB U CIIOCOOO0B JCHCTBUS;

BBICTPAaNBaTh WHIUBUAYAIbHYIO 00pa30BATEIbHYIO TPAaCKTOPHIO, YUYHTHIBAs OTPAHUYCHHS CO
CTOPOHBI JIPYTHX YYaCTHUKOB M PECYypCHBIE OTPaHHUYCHHS,

MEHSTH ¥ YACPKUBATh PA3HBIC IO3UIIUN B TIO3HABATCILHOM JICATSIIBHOCTH.

OCYIICCTBIIATH JICJIOBYIO KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK W CO B3POCIBIMH (Kak
BHYTpPH 00pa30BaTEeNbHON OpraHu3allid, TaK M 3a €€ MpeeaMH), ToJ0upaTh MapTHEPOB IS
JICIOBOH KOMMYHHKAIIMU HMCXOJS M3 COOOpPaKCHUH pe3ylbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JUYHBIX CUMIATHIA;

IIPH OCYIISCTBIICHUU TPYIIIOBOM pa0dOThI OBITh KaK PYKOBOJWUTEIEM, TaK W WICHOM KOMaHbI B
pasHbIX POJISIX (TEHEepaToOp UACH, KPUTHK, HCIIOTHUTENb, BEICTYTAIOIIHMA, YKCIIEPT U T.11.);

KOODIMHHUPOBATh W  BBHINOJHATH pPabdOTy B YCIOBUSX pPEaJbHOTO, BHUPTYaIBHOTO H
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBUSI,



18.

19.

pa3BepHYTO, JOTHYHO U TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJB30BaHUEM aJIeKBATHBIX
(YCTHBIX ¥ IUCbMEHHBIX) SI3BIKOBBIX CPECTB;

pacro3HaBaTh KOH(IMKTOTCHHBIE CUTYallMH W TPEIOTBpaliaTh KOHQIMKTHI 0 UX AKTUBHON
¢da3pl, BBICTpaMBaTh JEJIOBYI0O M O0pa30BaTelIbHYI0 KOMMYHHUKalLMIO, H30eras JMYHOCTHBIX
OILICHOYHBIX CYKICHHI.

IIpenmeTHble pe3yJibTaThl.

BpinyckHUK Ha 02a30BOM YyPOBHE HAYUYMTCSH:

l.
2.

pacKpbIBaTh HAa IPUMEPAX MOJIOKEHUSI TEOPUU XUMUYECKOro ctpoenust A.M. bytneposa;
NPUMEHATh NpaBWa CHUCTEMATHUYECKOW MEXIYHAPOJAHOW HOMEHKJIATYypbl Kak CpeacTBa
pa3nuueHus U UIeHTU(PUKALIMN BEIIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpPHBIE (DOPMYIIBI OPTaHUYECKHX BEHIECTB KaK HOCHTENICH
nH(OpPMAIIMU O CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX M INMPUHAICKHOCTH K OMNPEICICHHOMY
KJIACCY COCIMHEHUM;

XapaKTEepU30BaTh OPraHMYECKUE BEIIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIIUBATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXK]y JTAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

MIPUBOJIUTh TPUMEPHI XUMUYECKUX PEAKIMI, PACKPBIBAIOIIUX XapAKTEPHbIE CBOMCTBA TUITMYHbBIX
IpeICcTaBUTeNel KIIaCCOB OPraHUYECKUX BEIIECTB C ILIETbI0 WX UACHTU(UKALUUA U OObSICHEHUS
o0JyacTu MPUMEHEHUS;

NPUBOIUTH TPUMEPHI TMPAKTUYECKOTO HCIOIB30BaHUS MPOIYKTOB TiepepaboTku HedhTH u
OPUPOJHOTO Tra3a, BBICOKOMOJEKYISPHBIX COCAMHEHUN (MOJNMATUIICHA, CHHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH ONBITHI IO PACIIO3HABAHUIO OPTAHMYECKUX BEIIECTB: TNIULEPUHA, YKCYCHOM KUCIOTHI,
HETNPEJEbHBIX KHUPOB, TIIOKO3bI, Kpaxmalna, OCNKOB - B COCTaBe MHUIIEBBIX MPOJYKTOB H
KOCMETUYECKHUX CPE/ICTB;

MPOBOJIUTH PacyeThl HAa HAXOXKJIEHUE MOJEKYJISIPHOM (POpPMYIIBI yraeBOAOPOAA MO MPOIyKTaM
CrOpaHUs U MO €r0 OTHOCUTEIHHOM TUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0
COCTaB.

pacKpbIBaTh Ha MPUMEPaX POJIb XUMUH B (HOPMUPOBAHUH COBPEMEHHON HAYYHOW KapTHUHBI MHpa
U B MIPAKTUYECKOMN JEATEIHHOCTH YEIOBEKA;

10. neMoHCTpUpOBaTh Ha MPUMEpPAX B3aUMOCBSI3b MEXIY XUMHEH W JIPYTUMH €CTeCTBEHHBIMU

11.

HayKaMHU;

noHumarth (pusnyeckuii cmeica Ilepuoanueckoro 3akona /.M. MeHnneneeBa u Ha €ro OCHOBE
OOBSACHATH 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEILECTB OT
JJNEKTPOHHOI'O CTPOEHHS aTOMOB;

12. 0OBSICHATh IPUYUHBI MHOTO0Opa3Hsl BELIECTB HA OCHOBE OOLIUX MpPEJCTaBICHUNH 00 UX COCTaBe

U CTPOCHHH;

13. mporHo3upoBaTh BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKUX PEAKIMNA Ha OCHOBE 3HAHUU O THUIIAX

XUMHAYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOM CITIOCOOHOCTH;

14. ucrionp30oBaTh 3HAHUA O COCTaB€, CTPOCHUU W XHUMHUYCCKHUX CBOMCTBAX BE€IICCTB OJId

0e301macHOro IMPUMCHCHUS B Hp&KTH‘I@CKOﬁ JACATCIIBHOCTH,

15. BnazeTr mpaBWIaMU M TNpHeMaMH Oe30macHOi paboThl C XUMHYECKMMM BELIECTBAMHU H

71a00paTOPHBIM 000PYI0BaHUEM;

16. YCTaHaBJIMBATb 3aBHUCHUMOCTb CKOPOCTHU XHUMHUYCCKOH p€aknun " CMCIICHUA XHUMHUYCCKOTO

paBHOBECHS] OT PA3IUYHBIX (PAKTOPOB C IEIBI0 OMNPENEICHUS ONTHMAIBHBIX YCIOBUH
IIPOTEKAHUSA XUMHUUYECKHUX IIPOLIECCOB;

17. npuBOAUTH IPUMEPHI THAPOJIN3A COJIEH B IOBCEIHEBHOM JKU3HU YEIIOBEKA;
18. npuBoAUT,  HpUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKUUM B MPHUPOJE,

MMPOU3BOACTBCHHLIX IIPpOLECCAX U KU3HCACATCIbHOCTH OPraHU3MOB;



19. npuBOAUTH MpPHUMEPHl XUMUYECKHX PEaKIUi, pacKphIBAIOIIMX OOIINEe XUMHUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB - METAJNIOB M HEMETAJIJIOB;

20. BmageTh TpaBWIaMU 0€30MacHOTO OOpalleHUus C €JAKUMH, TOPIOYUMH ¥ TOKCUYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBON XHUMHH;

21. ocymiecTBIATh TMOUCK XUMHYECKOW HWHGOpMaluu 1O Ha3BaHUIM, HJIECHTH(PUKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

22. KpUTHYECKU OICHUBATh W HMHTEPIPETHUPOBATH XUMHUYCCKYIO HH(OPMAIIHIO, COJEPKANIYIOCS B
COOOIIEHUSX CPEICTB MaccoBOW uHpoOpMmaiuu, pecypcax HWHTepHETa, HAYYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKHU 3PEHHUS €CTECTBEHHO-HAy4YHOI KOPPEKTHOCTH B LIEJISIX BBISBICHUS OMIMOOYHBIX
CY>KIeHHI U (OpMUPOBAHUS COOCTBEHHOU MO3UIINY;

23. mpeACTaBIATh MYTH PelIeHuUs T00aIbHBIX MPOOJIeM, CTOSIIIUX MEPE] YEIOBEYECTBOM:
9KOJIOTUYECKUX, DHEPIeTHUYECKUX, CBHIPHEBBIX, W POJIb XUMHUU B PEIICHUH OSTUX MPOOIIEM.

BoinyckHuk Ha 6230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUHThCS:

l. ucnonb3oBaTh  METOABI  HAYYHOTO  TIO3HAHUS  MpPU  BBINOJHEHWUM  NIPOEKTOB U
y4eOHOUCCIIEIOBATENIbCKUX — 3a/lad MO0 M3YyYEHHUIO CBOWMCTB, CIOCOOOB TMOJY4YeHUS U
pacro3HaBaHUsl OPTaHUYECKUX BEIIECTB;

2. WUIIOCTPUPOBATH HA MPUMEpPaX CTAHOBJICHUE M HBOJIOIMI0 OPTaHUYECKONW XMMHH KaK HaAyKu Ha
Pa3JINYHBIX UCTOPUUYECKUX ATaAIlaX €€ pa3BUTHUS;

3. ycCTaHaBIMBaTh T'E€HETUYECKYIO CBSI3b MEXAY KIaccaMd OpPraHWYECKUX BEHISCTB s
000CHOBaHUS TMPUHIUNUAAIEHON BO3MOXKHOCTH TIONYYEHHsS] OPraHUYECKHUX COCIUHEHUM
3aJIaHHOTO COCTaBa M CTPOCHUHI.

4. OOBSICHATH MPUPOAY M CIMOCOOBI 00pa30BaHUS XUMHUYECKOW CBS3H: KOBAJCHTHOW (TIOJSPHOM,
HETOJISIPHOM ), MOHHOW, METa/UIMYECKOW, BOJOPOAHOM - C LEIBI0 OINPEACIICHUS XUMHYECKOU
AKTUBHOCTHU BEILIECTB;

5. yCTaHaBJIMBATh B3aMMOCBSI3H MEXKY (aKTaMH M TEOPHEH, MPUUUHON U CIICICTBUEM IPU aHATN3E
NpoOJIEeMHBIX CUTyalluii M OOOCHOBAaHMHM NPUHUMAEMBIX PEIICHUH Ha OCHOBE XHMHUYECKUX
3HAHUM.

Conep:xanue ydeOHOro npeamera «Xumus». bazoBblii ypoBeHb

10 xknacc

Benenue (1 4)
Metoael HaydyHOro mo3HaHusa. HaOmroneHue, mpeamonoxeHwe, rumoresa. [lowck 3akoHOMepHOCTEH.
Hayunsriii sxkcriepumenT. BoiBoa. Briao poccutickux yueHvix 8 pazeumue XumMuieckou HayKu.
Tema 1. Teopusi crpoeHusi OpraHudecKux coeauHeHui (4 4)
Teopust cTpoeHus opraHuyeckux coenuHeHui. lIpenmer opranmdeckoil xumuu. MecTo M 3HaAUEHHUE
OpPraHMYEeCKOM XHMHUU B CHUCTEME €CTECTBEHHBIX HAayK. BaneHTHOCTh. XHMMHUYECKOE CTPOCHHE.
OCHOBHBIE TIOJIOKEHUSI TEOPUH CTPOCHHSI OPTraHWYECKUX COCAMHEHUN. YTJIEpOAHBIA CKEJIeT
OopraHu4eckoi mMoiiekyJsibl. KpatHocTh Xxumudeckoil cBs3u. M3omepust u u3omepsl. Brkiao bymaeposa
A.M. 8 pazeumue opeaHuuecko Xumuu.
Tema 2. YrueBogopoasbl (84)
Anxanwet. 1lpuponHbIi Ta3, €ro COCTaB U MPUMEHEHUE KaK MCTOUYHHMKA YHEPTUU U XMUMHUYECKOTO ChIPBS.
['omonoruyeckuii psin mpeaenbHBIX YIIIeBOAOPOAoB. M3oMepusi 1 HOMEHKIAaTypa ajkaHoOB. MeTaH u
9TaH Kak ImpeacTtaBuTenud ankaHoB. CBoiicTBa (ropeHHE, peaKIUu 3aMElICHUs, IHPOJIN3,
nerunpupoBanue). I[lpumenenne. KpekuHr u wu30oMepH3alvs alKaHOB. AJIKWIbHBIE DPaJUKaJbL.
Mexanu3m cBOOOTHOPATUKATEHOTO TAIOTCHUPOBAHHMSI AJIKAHOB.
Ankenvl. DTWIEH KaKk TMpEACTaBUTENb alikeHoB. I[lomydyeHue »STuieHa B IPOMBIIUIEHHOCTH
(merugpupoBaHue »5STaHa) u B Jaboparopuu (Aeruaparanusi dtaHosia). CoiicTBa (TOpeHHe,
OpomHpoBaHuWe, TuApaTalus, I[oJIuMepu3anus, okucieHue pactsopom KMnO4) u mnpumeHeHue
stunieHa. [lomwatrnien. I[lponunen. CrepeoperyisipHocTh nojuMepa. OCHOBHBbIE MOHSTHA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEMHEHMI. Peakuiny nonmmepusanuu.



Juenvl. bytanueH M HM30IPEH Kak IMPEACTABUTENN IUCHOB. PeakuyyM NpUCOECIUHEHHUS C y4acTHEM
COIPSDKEHHBIX JUEHOB (OpOMHpOBaHME, IMOJUMEpPHU3alMsl, THAPOraJlOTeHUPOBAHUE, TUAPUPOBAHHE).
HarypanbHblil 1 cUHTETHYECKUN Kay4dyKu. Pe3una.

Ankunel. AueTUIEH Kak MpencTaBUTENb alKMHOB. [lomyueHue anermiieHa KapOUIHBIM U METaHOBBIM
cnocobamu. Ilomydyenume kapOuga kanbuusa. CBolicTBa (TopeHHe, OpoMUpOBaHME, THApaTalus,
TpUMEpHU3aLKsl) U IPUMEHEHUE alleTHIICHA.

Apenwvi. benzon kak mnpencraButellb apeHoB. COBpeMEHHbIE NPEACTABICHUS O CTPOCHUHU OEH30Ia.
CoiicTBa 6eH30a (ropeHre, HUTpOBaHHE, OPOMUPOBAHUE) U €0 IPUMEHEHHE.

Hedts m cmocod6sr ee mepepadborku. CocraB Hedtu. Ilepepaborka HedTH: TEeperoHka W KpPEKHUHT.
PudopmuHr HU3KOCOPTHBIX He(YTENPOyKTOB. [IoHATHE 00 OKTAaHOBOM UHCIIE.

Tema 3. Kuciopoa- u azorcoaep:xamnue oprannyeckue coequHenns (174)

Cnupmupi. MeTaHOn M STaHOJ Kak IPEACTAaBUTENN IPEAEIbHBIX OJHOATOMHBIX cIUpTOB. CBOMCTBa
sTaHona (TOpEeHHe, OKHCICHHE B ajibJaeruj, neruaparanus). Ilomydenue (Opo’keHHEM TIIOKO3BI H
rupaTanved HSTUiIeHa) W MPUMEHEHHE JTAaHOJNA. OTWIEHIJIMKONb. [JIMIepUH Kak ele OJuH
IIPEICTaBUTENb MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakius Ha MHOTOATOMHBIE CITUPTBHI.

®@enon. Tlonyyenne deHona u3 kaMeHHOro yriusi. KaMeHHBI yroibs U ero ucnoib3oBanue. KokcoBanue
KAMEHHOTO YIJI, BaKHEMIIWE MPOIYyKThl KOKCOXMMHUYECKOTO IPOM3BOJCTBA. B3anMHoe BiusHUE
aTOMOB B MoJieKyJie ¢eHoa (B3auMoeiicTBie ¢ OpoMHOM BO/I0M U ruapokcuaoM Hatpus). [lomyuenue
U IIpUMeHeHue (eHoa.

Anvoecuodvl. PopmManbIeru] U auneTanbIeru]l Kak NpeACTaBUTENN anbaerunoB. IloHsarue o KeTtoHax.
CpoiicTBa (peakuusi OKHMCJIEHHS B KHMCJIOTY U BOCCTAHOBJIEHHS B CIHUPT, PEaKUUs MOJIMKOHAEHCAIUU
¢dopmanpaeruna ¢ ¢denonom). Ilomyyenue (OKHUCICHHEM CIHMPTOB) M NMPUMEHEHHE (QopMaibaerujia u
aneranpaeruaa. GenonogpopmabaeruIHble mIacTMacchl. TepMOIIaCTUHYHOCTh U TEPMOPEAKTHBHOCTb.
Kapoonoswvie kucnomwl. YKCycHas KHCIOTa Kak IPEACTaBUTEIb IPEICIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KuCJIOT. CBOICTBa YKCYCHOM KHCIOTHI (B3aMMOJEHCTBHE C METallaMH, OKCHJIaMH
METaJUIOB, THJPOKCHIAMHU METAJUIOB W COJISIMH; peakuusi stepudukanuu). [IpuMeHeHHne ykCycHOM
KHCJIOTBI.

Cnoscnvte rgpupot u sncuper. Cnoxapie YOUPBI KaK MPOAYKTH B3aMMOJCHCTBHSI KUCIOT CO CIIUPTAMH.
3HayeHue CIOXKHBIX 3()UPOB B MPUPOJIE U KU3HHU yesioBeka. OTeabHbIE NPEACTaBUTEIN KUCIOT HHOTO
CTPOEHUS: OJIEMHOBAsl, JHMHOJIEBAas, JIMHOJIEHOBAs, AKpPWIOBas, IlaBesneBas, OeH3oiHad. JKupsl Kak
CJIO’KHBIE 3(DUPBI TTIUIEPUHA U KUPHBIX KapOOHOBBIX KHUCIOT. PacTUTENbHbIE U )KMBOTHBIE KHUPBI, UX
coctaB. ['maponu3 wuiau ombUleHHE >KUpOB. Mpuid. Cunrernueckue wmoromme cpeacrsa (CMO).
[Ipumenenue >xupoB. 3aMeHa >KUPOB B TEXHHKE HEMMIIEBBIM ChIpbeM. Yenesodwt. Ilonstue 00
yrineBogax. [7oko3a Kak mpeacTaBUTEeNh MoOHocaxapunaoB. [loHATHe o [BOMCTBEHHOH (YHKIUU
OpPraHUYECKOT0 COECTUHEHMsI Ha MPUMEPE CBOMCTB IUIFOKO3bl KAaK aJbJIerHJla U MHOTOATOMHOIO CIIUPTa
— aJbAETUAOCIUPTA. bpoXKeHHe IIIOKO3bl. 3HAYCHUE U NPUMEHEHHUE II0K03bl. PPyKTO3a Kak n30Mep
roko3bl. Caxapo3a Kak mpeicTaBuTens aucaxapunos. [IpousBoxacteo caxapa. Kpaxman u nemironosa
KaK IpeJICTaBUTENHN NoarcaxapuioB. CpaBHEHHE UX CBOMCTB U OMojoruyeckas poib. [IpuMenenne aTux
MIOJINCAXAPUIOB.

Amunpi. MeTUaaMUH Kak IpeAcTaBUTENb aIN(ATHUECKUX aMUHOB M AaHWIMH — KaK apOMAaTHYECKHUX.
OCHOBHOCTP aMHMHOB B CpPaBHEHUM C OCHOBHBIMU CBOMCTBAMM aMMHaKa. AHWIMH MU €ro CBOMCTBa
(B3aMMOJEUCTBUE C COJITHOW KHCIOTOW M OpOMHOM BOzOH). B3anMHOe BIusSHHE aTOMOB B MOJIEKYJax
OpPraHMYECKUX COEIMHEHUHN Ha npumepe aHuinuHa. [lonyuenue anununa no peaxyuu H. H. 3ununa.
[IpuMeHeHne aHUIMHA.

Amunokucnomel. I'TUIIMH M aJlaHUH KaK NPEICTaBUTENN MPHUPOAHBIX aMHUHOKUCIOT. CBolicTBa
AMUHOKHCIIOT Kak aM(pOTEpHBIX OpPraHMYECKUX COEAMHEHUH (B3aMMOJEHCTBHE C IIeToYaMu U
kucinotamu). OCcoOEHHOCTH JMCCOLMALMM aMMHOKHUCIOT B BOJHBIX pacTBOpax. bumosisspHble HOHBI.
OOpa3oBaHue MOJUMNENTUAOB. AMHUHOKAIIPOHOBAs KHUCIOTAa KakK IPeJCTaBUTENb CHHTETHYECKUX
aMUHOKHCIIOT. [IOHATHE O CUHTETHYECKUX BOJIOKHAX Ha MIPUMEpE KalpoHa. AMUHOKHUCIIOTHI B IPUPOJIE,
ux Omonoruyeckas pojib. HezameHnMble aMUHOKUCIIOTHI.



benku. benxu xak monunentuabl. CTpykTypa OenkoBbIXx Mojekyn. CBoiicTBa OelKoB (TOpeHHE,
THJIPOJIU3, IIBETHBIE peakiun). buonornueckas posib OEIKOB.
Hyxneunogvle kucnomst. HyxienHoBble KUCIOTHI Kak MmoyinHykineoTuabl. Ctpoenue Hykieoruaa. PHK
u JIHK B cpaBHeHHMH. VX posib B XpaHEHUH U Tepeade HacJIeICTBEHHON HH(pOpMaITUy.
[TonsiTHE O TEHHON WHXEHEPHH B OMOTEXHOJIOTHH.
I'enemuueckasn c6a3b mexicoy Knaccamu 0p2aHudecKux cOeOUHeHuil.
[ToHsITHE O TeHETHYECKOHN CBS3M U TEHETUYECKUX PAax.
Ilpakmuueckasn paboma Ne 1. PenieHne 3KCrIepUMEHTAIBHBIX 3a/1a4 110 UACHTH(PUKAIIMA OPTaHUIECKUX
COETMHEHUN.
Tema 4. BoicokoMoJieKyJIsIpHbIe BeliecTBa (44)
IThacmmaccor u  6onokna. llonumepusanus U TONHKOHJAGHCAIMST KaK CIOCOOBI  TMOJyYeHUs
CUHTETUYECKUX BBICOKOMOJIEKYJISIPHBIX COCIMHEHU. [Tonyuenue HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIN XUMHYECKOH MoauduKkanumeil nmpupoaHbix noiauMepoB. CtpoeHue
MIOJINMEPOB: JINHEHHOE, NMPOCTpaHCTBEHHOE, ceTyaToe. [loHsaTHe o miuactmaccax. TepMomiacTUUHbIE U
TEPMOpPEAKTUBHBIE TOAUMEphl. OTHENbHBIC TPEACTABUTEIIM CHUHTETUYECKHMX W HUCKYCCTBEHHBIX
MOJIMMEPOB: (peHonodopManbAeTuAHbIE CMOJIBI, MOJUBUHWIXIOPHU, TeduoH, nemwtyioun. [lonstue o
XMMHUYECKUX BOJIOKHaX. HaTypallbHble, CHHTETHUECKHUE U MCKYCCTBEHHbIE BOJOKHA. Knaccudukaius u
OTJIENbHBIC TIPEJCTABUTEIN XUMUYECKUX BOJIOKOH: aIleTaTHOE (TpHAlleTaTHBIM IIENK) U BUCKO3HOE,
BUHWIXJIOPUAHBIE (XJIOPUH), NOJUHUTPUIbHBIE (HUTPOH), TNOJUMAMUJIHbIE (KalmpoH, HaNJIOH),
nonmdGupHEBIe (J1aBcaH).
Ilpakmuueckan padbomaiNe2. Pacnio3HaBaHHE IJIACTMACC U BOJIOKOH.

11 xknace
BemectBo (7 4acoB)
Crpoenue atoMa. Bkiad poccutickux yueHvlX 8 pazeumue XuUmMuyeckol HayKu, noayienue Hosvlx Bumbl
XUMHUYECKHUX CBSI3EH.
Tunbel kpucTammmueckux pemerok. Kpucrtamnuueckas pemierka. MloHHbIe, MEeTalINYeCKUE, aTOMHBIE H
MOJICKYJISIPHBIE KPUCTAINTUMYECKHE PelIeTKU. AIIoTpomnus. AMOpQHBIe BEIIECTBA, UX OTIMYUTEIbHbBIE
CBOMCTBA.
Xumuyeckasi peakuusi (6 yacoB)
Knaccudukanus xummuueckux peaknuii. Knaccudukanus mo 4nuciy U COCTaBy pearupyromnx BeIIecTB U
MPOAYKTOB peakuuu. Peaknuu pas3nokeHusi, COCAMHEHUs, 3aMElIeHUS M OOMEHa B HEOPraHWYECKOMH
xUMHH. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuu. Peakiyu noHHOro oOMeHa.
TeroBoil 3¢ (dekT XUMUUECKUX peakmuid. DK30- W IHIOTEPMUYECKHE PEaKIuu. TepMOXUMHUYECKHE
ypaBHeHHUs. PacdeT KoaudecTBa TEMIOTHl IO TEPMOXHUMHYECKUM YPaBHEHHUSM.
Heopranuveckasi xumus (8 yacon)
Hewmerannel. XapakrepucTKa 3JIEMEHTOB U NMPOCTHIX BEIIECTB. BoopoaHble coelMHEHUs] HEMETAILIOB,
OKCHJIbI HEMETaJUIOB, KHUCIOPOJCOIEpKallie KUCIOThI, OKHCIUTEIbHBIE CBOMCTBA a30THOW M CEpHOM
KHCJIOT.
Mertaibl. XapaKTepUCTHKA 3JIEMEHTOB U MPOCTHIX BellecTB. MeTallibl IMIaBHBIX U HOOOYHBIX HOAIPYIIT
[Teproanueckoit cuctembl XuMudeckux snemMeHToB JI.M1.MenaeneeBa. OKCUABI U THAPOKCHIIBI XKele3a,
Meau. Xpoma. OOmue crnocoObl MOMY4YEeHUS METAJIOB. ONEKTPoiu3. Jlocmudicenus poccuuickou
Memaniypauu.
Hayunble OCHOBBI XMMHYECKOro mnpou3BoAcTBa (5 wyacoB) XuMuueckas
TexHoJorust. HayuHble npuHLUIIBI TPOU3BOICTBA.
CxopocTh xumuueckux peakuuil. IloHSTHE O CKOPOCTH XUMHUYECKUX pPEAKUUH, aHAIUTUYECKOE
BbIpakeHue. DaKkTophl, BIUSIONIME HA CKOPOCTh PEAKIIUU.
XuMus B :KM3HU U o0miecTBe (8 4acoB)
briToBas xumuueckast rpaMoTHOCTb. [IpoaykThl nutanus. beitoBas xumus. JlekapcTBEHHbIE MpENapaThl.
Xumuueckoe 3azpssHenue okpycaiouel cpedsl u e2o nocieocmeus. Cnocoodwvl 3auumol OKpyicaroujeti
cpedbl U cnOcoObl OYUCKU U YIMUIUZAYUY NPOMBIUIEHHBIX OMX0008.



TemaTH4ueckoe IIAHUPOBAHUE

Ha3sanue Tembl (pa3aena)

Koa-Bo
4acoB

XapakTepucTHKA OCHOBHBIX BHI0B
Y4eOHOM 1esiTeJIbHOCTH

10 ki1ace

Beenenue

XapakTepu3oBaTb METObl HAYYHOTO IO3HAHMS:
HaOJroIeHue, MPearooKeHue, rumnoresa. Briad
POCCUTICKUX YYEHbIX 6 pazeumue Xumudeckou
HAayKu.

(OCHOBHEIE
OpPraHUYCCKON XUMHUH

TIOHATHU A

3HaTh OCHOBHBIE IIOJIOXKEHUS TEOPUU CTPOECHUSI
OpTaHMYECKUX COCIMHEHUH, BUIbl H3OMEPUH,
Brnao Bymneposea A.M. 6 pazsumue opeanuyeckol
X uMUU. [lonumate  MecTO U 3HAYCHUE
OpPraHUYeCKOM XHMHHM B CHCTEME €CTECTBEHHBIX
HayK.

'YrieBoaopoasl

3HaTh CTpPOEHHE, HOMEHKIATypy, CBOHCTBA U
MOJTy4YE€HUE YTJIEBOJOPOJIOB: aJIKAaHOB, AJKEHOB,
QJIKMHOB, IHEHOB, apeHoB. Bk1ad poccuiickux
VUeHblX 6 pazeumue Op2aHU4ecKou  XUMUU.
XapaxkTepuszoBaTh MIPUPOJIHBIE WUCTOYHUKU
YIJIEBOJAOPOAOB,  CHOCOOBI  TEpepaboOTKH U
MPUMEHEHUSI  YTJIEBOJIOPOAOB. JKon02UUecKue
acnexmaol nepepadomKu yeneso00pooo0s.

Kucimopoa- u a3oTcoaeprkarime
OpPraHUYCCKUE COCTUHCHHUS

CBOWCTBA "
aITBJICTHIOB,

3HaTh CTPOECHHE,
[IOJIyYE€HUE CIIHPOTOB,
KapOOHOBBIX  KHUCJIOT,  CJOXHBIX  3(QHpOB,
yIJE€BOJOB, AaMHHOB, AMHHOKHUCIIOT, OEJIKOB.
OOBSACHATH CTPOECHUE MOJIEKYJ BELIECTB. YMETb
3allUCBIBaTh CTPYKTYpHBbIE (OPMYJBI BEIIECTB,
ypaBHeHUs1 peakiui. [IpoBoauTh pacro3HaBaHUE
OpPraHUYECKUX BEILECTB.

HOMEHKJIATYPYy,
dbenomna,

BpICOKOMOJIEKYISIPHBIE
BEILIECTBA

CIIOCOOBI
pacro3HaBaTth

XapakTepus3oBaTb  IOJUMEPBIL, ux
MOJTyYEeHHUS. Hayuurtbcs

IJ1aCTMAaCChl 1 BOJIOKHA.

11 kaace

BermiecTBo

Bknao poccuiickux yuenvix 6 pazeumud
XUMUYECKOU HAYKU, NOJYYeHUe HOBLIX JIIeMEHMOS.
OOBSCHATH CTPOECHHE aTOMa, YMETh 3aIlUChIBAaTh
DIIEKTPOHHBIE (POPMYJIIBI aTOMOB. XapaKTepHU30BaTh
BUIbl XUMHUYECKOW CBsi3u. Omnpenensitb THIIbI
KPUCTAUTMYECKUX PEIIETOK.

XUMuYecKas peakius

JlaBaTb XapaKTEPUCTUKY XUMMUYECKUM PEAKLUAM Ha
OCHOBE pa3NUYHBIX Kiaccudukanuii. Peakun
pa3yioKeHHsl, COeTUHEHNUs, 3aMeIleHUsI 1 0OMeHa B
HEOPraHUYECKOU XUMHUH. OKHUCIUTENBHO-




BOCCTAHOBUTCIIBHBIC PCAKINH. Peaknun wmoHHOrO
oOMcHa. OHpeI[eJ'IHTB CTCIICHU OKHCJICHUS]

PJIEMEHTOB, coctaBiarh  ypaBHeHus  OBP|
OOBSICHATD BO3MOXKHOCTh MPOTEKAHHSI XUMUYECKUX
[pEaKIHii. Onpenensate  TemwmoBod  3ddexT

XUMUYECKUX peakiuid. Pe-

[1aTh 33JJa4M 110 YPABHEHUSIM XUMUYECKHUX
[pEeaKIUA.

HeopraHquCKaﬂ XHUMMUA

JlaBaTh XapaKTEpUCTUKY HEMETalljlaM, OIUCHIBATH
150 CBOWCTBA. Bonopoansie COEIMHEHNS]
HEMETAILIOB, OKCHIbI HEMETAJLIOB,
KHCIIOPOJCOAECPKAIINE KUCTOThI, OKUCIUTEIIbHbBIE
CBOMCTBA a30THOM M CEpHOM KHUCIOT. JlaBaTh
XapakTepUCTUKY  MeETajllaM,  OIUCHIBATh WX
CBOIicTBA M CBOMcTBa HX coenuHenuii. OOue
CITOCOOBI TIOTYYCHUSI METAIIOB. DJIEKTPOIIN3.
/[ocmudicenusi poccutickou Memaniypuu.

Hay‘-IHLIC OCHOBBI XMUMHUYCCKOI'O
IMPOKU3BOJICTBA

XapaKkTepu30BaTh Hay4HbIC HPUHIUIIb]
XMMUYECKOro npou3BojcTBa. [loHsTHE O CKOPOCTH
XUMHUYECKUX PEAKLUI, aHAIMTUYECKOE BBIPAXKEHHUE.
DakTopsl, BAUAIOLNE HA CKOPOCTh PEAKIIUH.

XUMUs B )KU3HU U OOIIECTBE

o0

/lenatpb COOOIIEeHUS 00 HCII0JIb30BaHHUMY]
XUMHUYECKHX  BEIIECTB B  OBITY, ME/IHIINHE.
Xumuueckoe 3aepsiznenue okpyscaiowel cpedvl U
eco nocieocmaeusl. Cnocobul 3aUUMDb]
OKpyJicarouelt  cpedbl U Cnocoobl  OYUCKU U
VIMUIUZAYUU NPOMBIULEHHBIX OMX0008.
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