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IHosicHUTEABLHAA 3AIINCKA

Pabouas nporpamma cocTaBieHa Ha OCHOBE HOPMAaTHBHO-TIPABOBBIX
JOKYMEHTOB

e OenepanbHOro 3akoHa ot 29.12.2012 Ne273-d3 «O06 06pa3oBaHuu B
Poccuiickon ®@enepanum».

e [Ipuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu
ot 17.12.2010 1. Ne 1897 «O0 yTBepxeHuu (penepaabHOro rocyJapcTBEHHOTO
00pa3oBaTEILHOTO CTaHapTa CPEAHETO OOIIET0 00pa30BaAHUS.

e [Ipuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoiit deneparuu
oT 29.12.2014 r. Ne 1644 «O BHeCcEeHUU U3MEHEHUN B TpuKa3 MuHUCTEPCTBA
oOpazoBanus u Hayku Poccutickoit @exneparuu ot 17 nexadpst 2010 r. Ne 1897
«O0 yTBepxkeHnu (herepanrbHOro rocyJapcTBEHHOr0 00pa3oBaTeIbLHOIO
CTaHJapTa CpeHero o0IIero oopa3oBaHusl.

e [Ipuka3z MunucrepcTBa oOpazoBanus Hayku Poccuiickoit denepaiuu ot
31.12.2015r. Ne 1577«0O BHeceHMM U3MEHEHHM B (peepabHbIN rOCy1apCTBEHHBIH
oOpa3oBaTeIbHBIN CTAHIAPT CpeAHero olI1ero oopa3oBanus (MpuKas
MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17 gexadps
2010r. Ne1897)

e CaHuTapHO-31UIEMHOJIOTHYECKHE MTpaBuia 1 HopMathBbl CanlluH
2.4.2.2821-10 «CanuTapHO-3MUAEMUOIOTUYECKHE TPEOOBAHHUS K YCIIOBHAM U
opraHuzanuu o0y4eHus B 00111e00pa30BaTeNbHBIX YUPEKACHUIX,
3apeructpupoBanHbsie B Muntocte Poccuun 03 maprta 2011 roaa, peructpaiimoHHbIM
Homep 19993

o denepaabHbIA MepeYeHb YYEOHUKOB, pEKOMEHI0BAHHBIX
MununctepcTBOM 00pa3oBaHus U Hayku P® K UCIIONB30BaHUIO B 00Pa30BaTEIIbHOM
npoiiecce B 001eo0pa3oBaTeNbHBIX yapexaeHusx, Ha 2017-2018 rr., mpukas
Muno6puayku Poccuu ot 26.01.2016 Ne 38 "O BHeceHnr N3MEHEHUI B
denepanbHbIil mepeyeHb y4eOHUKOB, PEKOMEHYEMbIX K UCTIOJIb30BAHUIO TIPH
peanu3anuy UMEIOIUX rOCyIapCTBEHHYIO aKKPEIUTAUI0 00pa30BaTEIbHBIX
MpOrpaMM Ha4aJbHOTO OOIIEr0, OCHOBHOTO OOIIIETO, CPEAHETO OOIIETO
o0pa3oBaHUs, YTBEPKACHHBIN puka3oM MuHUCTEpcTBa 00pa30BaHMs U HAYKU
Poccuiickoit @eaeparuu ot 31.03.2014 No 253 ",

IIporpamma pa3paboTaHa B COOTBETCTBHM M HA OCHOBE aBTOPCKOU
mporpamMmbl kKypca xumun st 10- 11 kimacca 06meo6pa3oBaTenbHbIX
yupexaenuii. Epemun B. B. Metoanueckoe nocodue k yueonukam B.B. Epemuna,
H.E. Ky3emenko u np. «Xumus. ba3ossriit yposersy. 10-11x1./ B.B. Epemun, A.A.
Hpoznos, N.B. Bapranosa. — M.: Jlpoda, 2013; — 154, [6] c. TIpennaraemas
porpaMma o XMMHUH PacKpbIBaEeT Co/IepKaHue OOydeHUsl XUuMuK yvanuxcs 10-
11 kmaccoB o011e00pa3zoBaTeNbHbIX OpraHu3anuii Ha 6a30BoM ypoBHe. [Iporpamma
COCTaBJICHA HA OCHOBE COAEpPKaHUs 00111ero o0pa3oBaHus, TpeOOBAHUN K
pe3ysIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOTrPaMMBbl CPEIHETO
oO1ero o0pa3oBaHusl, MpeACTaBIeHHbIX B DenepaibHOM rocyJapcTBEHHOM
00pa30oBaTeIbHOM CTaHJAPTE CPEHErO 00IIEero oOpa3oBaHus U MPUMEPHON
IIPOrpaMMBI 10 XUMHH CPEJHETr0 00IIEro 00pa30BaHMS.



Conepxanue 00yueHUs peain30BaHO B YUEOHUKAX XUMUHU, BHITYIIEHHBIX
uznarenbcTBOM «/Ipodarn: —Epemun B. B., Ky3emenko H. E., Tepenun B. 1.,
Hpoznos A. A., Jlynun B. B. Xumus 10 knacc (ba3oBeiit ypoBens); —Epemun B.
B., Ky3emenkoH. E., JIpo3nos A. A., JIyaun B. B. Xumus 11 kinacc (bazobiii
YPOBEHb).

[Iporpamma no3BoJISIET peanr30BaTh 00ILIUE LHETH CPETHErO OOIIEro
o0Opa3oBaHusl, aBTOPCKUE UEH Pa3BUBAIOILIET0, COBPEMEHHOTO, HAYYHO
000CHOBAaHHOTO Kypca XMMHUU, BHYTPU NMPEIMETHBIC U MEKIPEIMETHBIC CBSI3H.
[Iporpamma npeaycmatpuBaeT GOPpMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX
JNEUCTBUN YUalIUXCSl, TO3BOJISIET OCYIIECTBIISATh CHCTEMHO-AEATEIbHOCTHBIN 1
NPAKTUKOOPUEHTHUPOBAHHBIN MOX0/6I B 00yueHuu. [Iporpamma paspabotana ¢
y4€TOM aKTyaJIbHBIX 3a7a4 O0Y4YCHUS, BOCIIUTAHUS U PA3BUTHUS 00yUYAIOIIUXCS U
YUHUTHIBACT yCIOBUSI, HEOOXOAUMBIE /IS Pa3BUTHS JIMUHOCTHBIX U
MO3HABATEIbHBIX KaUe€CTB 00YyUaIOLUXCs

N3yyenue xumum Ha 0a30BOM YPOBHE CpelHEro o0Iero oOpa3oBaHUs
HaIIPaBJICHO Ha JOCTH)KEHUE CIEAYIONIUX LeJsIei:

- OCBOCHHE 3HAHUM O (PYHTaMEHTAIBHBIX XUMUUECKUX 3aKOHAX U MPUHIIUTIAX,
JIeXKAITUX B OCHOBE COBPEMEHHON XMMUYECKOW KapTUHBI MUpPa; HanboJee BaXKHBIX
OTKPBITHSX B 00JIACTH XMMUH, OKa3aBIIUX OIpPECIISAIONIee BIUSHUE HA Pa3BUTHE
TEXHUKHU ¥ TEXHOJOTHH; METOaX HAYYHOT'O 3HAHUSI TIPUPO/IbI;

- OBJIaJICHUE YMEHUSIMU MPOBOIUTH HAOIIOICHUS, TUITAHUPOBATh U BBITIOJIHATH
AKCHEPUMEHTBI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIN; IPUMEHSTh NOJTyYEHHBIE
3HaHMSI 10 XUMUU JJisi OOBSCHEHUS Pa3HOOOPA3HBIX XMMHUYECKHX SIBICHUN H
CBOMCTB BEIECTB, TMPAKTUUYECKOIO0 KCIOJIB30BaHUS (PU3MYECKUX 3HAHHIA,
OILICHMBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON UH(OPMAIINY;

- pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B TMpoIlecce MPUOOPETEHUS 3HAHUM M0 XMMHH C HCIOJIb30BaHUEM
pPa3TUYHBIX HWCTOYHUKOB WHGOPMAIMKM W COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTHM;

- BOCTIMTaHHE YOEKICHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB MIPUPOIBI U
WCIIOJIb30BaHUSl  JIOCTH)KCHUH XMMHUM Ha Ollaro pa3BUTHSA YEIIOBEYECKOUH
LIUBUJIU3AIMHA; HEOOXOIMMOCTH COTPYAHUYECTBA B IPOIECCE COBMECTHOIO
BBITIOJIHEHUS 3aJlay, YBa)XUTEJIBHOIO OTHOIIEHUS K MHEHHUIO ONMOHEHTa IMpHU
OOCYXXJEHUH TMpoOJIeM eCTECTBEHHO-HAYYHOTO COJEpXKaHHUs; TOTOBHOCTH K
MOpPaJIbHO-3TUYECKON OLIEHKE HCIIOIb30BaHUSI HAYYHBIX JAOCTH)KEHUH, 4yBCTBA
OTBETCTBEHHOCTH 32 3alIUTYy OKPYXKAIOIIEH Cpebl;

- HCIMOJBh30BaHWE TMPUOOPETECHHBIX 3HAHWUKW W YMEHWH IS PpelieHUs
MPAaKTUYECKUX 3aJlad TOBCEIHEBHOM JKU3HHU, oOOecreyeHus Oe30MacHOCTH
COOCTBEHHOM JKM3HM, pAlHUOHAJIBHOIO MPUPOJAOIOIL30BAHUS W OXPaHbI
OKPY’KAIOIIEH CpEBbI.

®I'OC oCcHOBHOTO M cpeAHero ooOiiero 0o0pa3oBaHUs MPOBO3IJIAIIAIOT B
KAaueCcTBE 1IEJIEBBIX OPUEHTHUPOB OOLIEro 00pa30BaHUs JOCTUKEHUE COBOKYITHOCTHU
JUYHOCTHBIX, IPEMETHBIX U METANIPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

I[lnaHupyemble pe3yJibTaThl



JIMYHOCTHBIMHU pe3yabTaTaMH OOYYEHHS XHMHH B OCHOBHOW WIKOJE
SABJISIIOTCS:

e BOCIIMTaHUE POCCHIMCKOW TIpaXJaHCKOM WICHTUYHOCTU: IATPUOTU3MA,
yBaxeHHs K OtTedecTBy, NPOLUIOE M HACTOSIIEE MHOTIOHAIMOHAIBHOTO
Hapozaa Poccuu; oco3HaHHe CBOEH dTHUYECKOM IIPUHAIICKHOCTH, 3HAHUE
UCTOPHUHM, $3bIKA, KYJBTYpbl CBOEr0 HAapoAa, CBOEro Kpas, OCHOB
KYJbTYPHOTO Hacneaus Hapo/0B Poccun 17}
YeJIoBEYeCTBa, C(HOPMHUPOBAHHOCTH IMO3HABATEJIbHBIX MHTEPECOB Ha
OCHOBE Pa3BUTHS MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEN
y4daluxcs;

e MOJIOKUTEIIBHOE OTHOLIEHHUE K POCCUUCKON XUMUYECKON HAYKE;

¢ TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajibHeiiei o00pa3oBaTeabHOM
TPaEKTOPUU;

» YMEHHUE YIIPABIATH CBOEH NTO3HABATEIBHON JIEATEIBHOCTBIO.

MeTanpeaMeTHbIMH Pe3yJbTaTAMU OOyYEHUS XMMUU B CPEIHEH IIKOJIe
SABJISIIOTCS:

e HCIIOJIb30BAaHUE YMEHHUI Pa3IMUHbIX BHJIOB MTO3HABATEIBHOM NIESITEIBHOCTH
(HaOmrofieHue, SKCIEpUMEHT, paboTa C KHUTOH, peuieHue mnpodIieM,
3HAKOBO-CHUMBOJIMYECKOE ONepupoBaHue nHbopmMaImeit u ap.);

o IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-MH(GOPMAIIMOHHBIN
aHajau3, MOJEIUPOBAHUE, SKCIEPUMEHTUPOBAHUE W Np.) ISl HU3yUYEHHS
Pa3JIMYHBIX CTOPOH OKPYKAOUIEH JEHCTBUTENBHOCTH;

e BJIQJICHUE MHTEJIEKTYaJIbHBIMU ONEpausIiMU — (GOPMYJIUPOBAHUE TUIIOTES,
aHanu3, CHUHTE3, OIICHKa, CpaBHEHHE, O0O0O0OIIeHHe, CUCTeMaTH3allus,
KJaccuuKaiys, BbISIBIEHUE MPUYMHHO-CIIEJCTBEHHBIX CBsI3€l, IOUCK
AQHAJIOTUH — B MEKIIPEIMETHOM M METAIIPEAMETHOM KOHTEKCTAX;

¢ YMEHHE T€HEPUPOBATH UACH U OMPEICIATh CPEACTBA, HEOOXOAUMBIC ISl UX
peanu3zanuu (IposiBJICHUE MHHOBAIIMOHHON aKTUBHOCTH);

e YMEHHE ONPEAEIATh IIeJIM, 3aJaydl JIeATeIbHOCTH, HAXOIUTh M BBHIOUPATH
CPEACTBA IOCTUKEHUS LIETHU, PEAI30BBIBATh UX U MPOBOJUTH KOPPEKLIUIO
NEATEIIBHOCTH 110 PEAIM3ALUU LICIIH;

* HCTIIOJIb30BAHNE PA3JIUYHBIX HCTOYHUKOB [UJII MOJIYYEHUS] XUMHUYECKOU
uHpOpMAIIHH;

¢ YMEHHE BBICTPANBATh YPPEKTUBHYIO KOMMYHHKAITHUIO.

IIpeameTHbIMu pe3yjbTaTamMu OOY4YEHUS XUMHUU B CpEJHEH IIIKOJE
SABJISIFOTCS YMEHUSA:

o J1aBaTh OIPECICHUS U3YUCHHBIX TOHATUM;

¢ OOBSCHATH OCHOBHBIE TIOJIOKEHUS M3YUYEHHBIX TEOPHIL;

o ONMCBHIBATh M MHTEPHPETUPOBATH JEMOHCTPALMOHHBIE M CAMOCTOSTEIIBHO
IPOBEJICHHBIE SKCIIEPUMEHTBI, HCIIOJIb3ysl €CTECTBEHHBIM (POJIHOIN) U
CUMBOJIbHBIN A3bIKA XUMUU;

e CAMOCTOSITEJIBHO TUIAHUPOBATh W MPOBOJAUTH XHUMHUYECKHU SKCIIEPUMEHT,
co0Jiro/1as paBuiia 6e301acHor paboThI € JA0OPATOPHBIM 000PYIOBAHUEM;

¢ HCCJIEI0BATh XUMUYECKUE OOBEKTHI, IBJICHUS, TPOLIECCHI;



e CAMOCTOSITENIbHO KJIACCU(UIIMPOBATh M3YUYEHHBIE OOBEKTHI, SIBICHUS U
MIPOIIECCHI, BRIOMPAsi OCHOBaHUS KJIacCU(UKALIUH;

» 00001IaTh 3HAHUS U JAeJIaTh 000CHOBAHHBIC BHIBOIHI;

e CTPYKTYpUpOBaTh yueOHYI0 uHGOpPMAIIMIO, TPEACTaBIsis pe3yabTaT B
pa3nuuHbIX popmax (Tabnuia, cxema u ap.);

e KDUTUYECKH OIICHUBATh XMHUHUYECKYI0O HWH(OpMaIHIO, MOJYYCHHYIO U3
Pa3IMYHBIX KICTOUHUKOB, OIICHUBATh €€ JOCTOBEPHOCTD;

¢ CAMOCTOSITENIHO KOHCTPYUPOBAaTh HOBOE MJisA ce0si XMMHUYECKOE 3HaHWUE,
OMUPAsICh HAa METOJIOJOTUI0 XMMHUHU KaK MCCIIEA0BAaTEIbCKOM HAyKU U
UCTIOJIB3YS pa3InyHble HH(POPMAITMOHHBIC HCTOYHHKWY;

o IPUMEHSTh PHOOPETCHHBIC 3HAHWS W YMCHHUS NMPU MU3YYCHUHM XUMUU IS
pEIICHUS TMPAaKTHYECKUX 3a/1a4, BCTPEUYAIOITUXCS KaK B YYCOHOW MPaKTHKE,
TaK ¥ B TTIOBCETHEBHOM YEJIOBEUECKOU KU3HU,

e AHANIM3UPOBATh, OIICHUBATh W MPOTHO3UPOBATH  TMOCIEACTBUS  JUIsS
OKpYyXXaroliei cpeabl OBITOBOM W MPOU3BOJCTBEHHON JIESITEIHLHOCTH
YeJI0BEKa, CBSI3aHHOM C MCIOJIb30BAHUEM TEXHHKHU.

JIesATeNbHOCTD YUHTENSI B OOyYCHHH XUMUH B TIOJIHOH IIIKOJIC, JIOJDKHA OBITh
HalpaBjieHa Ha JIOCTIDKCHHE OOYYaloIIMMHUCA CIACAYIOIIMX JHYHOCTHBIX
pe3yabTaTOB:

e B IIEHHOCTHO-OPHUEHTHUPOBAHHOM c(hepe — YyBCTBO TOPJOCTH 32 POCCUHCKYIO
¢usznueckyro  HayKy, OTHOIIEHME K  (U3UKE KaKk  JJIEMEHTY
00IIIe4YesIOBEYECKOM KyNbTYphl, TYMaHHU3M, MOJIOKUTEIbHOE OTHOIICHUE K
TPYIY, LIENEyCTPEMIICHHOCTD;

e B TPYAOBOM cepe — TOTOBHOCTb K OCO3HAHHOMY BBLIOOPY JalibHEHIIeH
o0pa3oBaTeIbHOM TpPAeKTOPUU B COOTBETCTBUM C COOCTBEHHBIMU
MHTEPECaMH, CKIIOHHOCTSIMU M BO3MOYKHOCTSIMH;

e B TIO3HABATENBHON cepe — MOTHBALMS 00pPa30BATEIbLHON NESITEIBHOCTH,
yMEHHE  YIOpaBisTh  CBOCM  IO3HABATENbHOW  JICSTENBHOCTHIO,
CaMOCTOSATEILHOCTh B MPUOOPETEHWH HOBBIX 3HAHUN M TMPAKTHUUYECKHUX
YMEHU.

B o6nactu mpeaMeTHbIX pe3yJbTATOB YYHUTEIb MPEIOCTABISIET YUCHUKY
BO3MOXHOCTh Ha CTYIIEHHU MOJIHOTO 00I1ero 00pa30oBaHus HAYUYUTHCS:

e B TIO3HABATENLHON cdepe: NaBaTh OMPEACNICHUS W3YYCHHBIM TOHSATHUAM;
Ha3bIBaTh OCHOBHBIC TMIOJOXKEHUS W3YyYEHHBIX TEOPHA © THUIIOTE3;
OMKCHIBATh M JICMOHCTPAIIMOHHBIE W CaMOCTOSITENIbHO MPOBEIACHHBIC
AKCIIEPUMEHTHI, WCIOJB3Ys JJISI 3TOTO PYCCKHM S3BIK M SI3BIK XUMUU;
KJIacCU(UIIUPOBATh U3yUEHHBIE OOBEKTHI W SIBJICHUS; J€1aTh BHIBOJABI U
YMO3aKITIOUCHUS u3 HAOTIOCHUH, M3YYCHHBIX XUMHYECKUX
3aKOHOMEPHOCTEH, MIPOTHO3UPOBATH BO3MOYKHBIC PE3yIbTATHI
CTPYKTYPHPOBATh U3yUYEHHBIN MaTEPHAl; HHTEPIIPETHPOBATH XUMUUIECKYIO
MHPOPMALNIO, TOJYYEHHYIO U3 JAPYIrMX HCTOYHHUKOB; IPHMEHATH
MPUOOPETCHHBIC 3HAHUS MO0 XWMHH JUISA PEUICHUS MPAKTHUECKUX 3ajad,
BCTpEYAIOIIUXCSA B TOBCEIHEBHOM  KU3HM, i1  0€30MacHOro
WCIIOJIb30BaHUSI  OBITOBBIX TEXHUYECKHX YCTPOWCTB, palMOHAIBHOTO
MIPUPOOIIONB30BAHUS U OXPAHbI OKPYKAIOIIEH CPEIIbI;



eB IIEHHOCTHO-OPUEHTALIMOHHON cdepe: aHaIM3UpOBaTh U OLICHUBATh
MOCJEACTBUS M1 OKpYXaroileil cpeapl ObITOBOM W MPOU3BOJICTBEHHOMU
NEATEIIBHOCTA 4EJIOBEKA, CBA3AHHOW C MWCIOJIB30BAHUEM XHMHUYECKUX
IIPOLIECCOB;

* B TPYJIOBOM cpepe: MPOBOAUTh XUMUYECKUM SIKCIIEPUMEHT;

« B chepe pusnyeckoil KylabTyphl: OKa3bIBaTh MEPBYIO MOMOIIb [IPU TpaBMax,
CBSI3aHHBIX C JIA0OPATOPHBIM 0OOPYJOBAaHUEM U OBITOBBIMU TEXHUYECKUMHU
YCTPOWCTBAMHU.

MeranpeAMeTHBIMH Pe3yJIbTATAMHM OCBOCHMS BBIITYCKHUKAMHU ITOJIHOM
IIKOJIBI POTPAMMBI 110 XUMUU SABJISIIOTCSL:

 ICIIOJIb30BAaHUE YMEHUM M HABBIKOB pPa3jMYHbIX BUJOB I103HABATEIBHOU
NeSITeNbHOCTH, NMPUMEHEHHUE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-
UH(GOPMAIIMOHHBIA aHAJIW3, MOJECIMPOBAHME U T.1.) IS HU3y4YeHUs
PAa3IMYHBIX CTOPOH OKPY’KAIOLIEN AECHCTBUTEIIBHOCTH;

¢ UCITOJIb30BAaHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONepaluii: GopMyIupoBaHue
TUMNOTE3, aHalu3 W CHUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHUCTEeMaTU3allMs,
BBISIBJICHUE IIPUYMHHO-CIICICTBEHHBIX CBSA3EH, IIOUCK aHAJIOIOB;

¢ YMEHHE T€HEPUPOBATH UACH U OMPEIECIATh CPECTBA, HEOOXOAUMBIE ISl UX
peanusanuu;

e YMEHHE OMpENEsATh LN MU 3aJadyd JeSTEIbHOCTH, BBIOMpATh CpEACTBa
peanu3anuu 1ueaen U IPUMEHATh UX Ha IIPAKTUKE;

e HCIIOJIB30BAHUE PA3JIMYHBIX HCTOYHUKOB JUIA IIOJNYYEHHUS XUMHUYECKOU
UHpOpMaIMKM, T[OHUMaHWE 3aBUCUMOCTH COAEpKaHUA U (HOpMbI
IpeaCcTaBlIeHUs: UHPOpPMAIUK OT 1ieJiell KOMMYHUKAIMY U aipecaTa;

¢ OBJIQJICHHE HaBBIKAMHM CAMOCTOSATEIBHOIO NPUOOPETEHHs] HOBBIX 3HAHHIM,
OpraHu3aluy y4eOHOM edaTeIbHOCTH, IOCTAHOBKHU IieJieH, IUIaHUPOBAaHUS,
CaMOKOHTpOJII M OLIEHKU PE3YJIbTAaTOB CBOECU NEATCIBHOCTH, YMEHMS
IIPEABUIETH BO3MOKHBIE PE3YyJIbTAThl CBOUX JEHCTBUM;

e Pa3BUTHE MOHOJIOTUYECKOU U THAJIOTHYECKOU peUYH, YMEHUE BbIPAXKaTh CBOU
MBICJIM U BBICIIYIIUBATh COOECEIHNKA, IOHUMATh €r0 TOUKY 3PEHMUS;

« yMEHHUE paboTaTh B IPYIIIE C BHINOJIHEHUEM PA3IUYHBIX COIIMATBHBIX POJIEH,
OTCTauBaTh CBOU B3IJIAAbI, BECTU JUCKYCCHUIO.

Ilnannpyemble pe3y/ibTaThbl H3y4YeHHUs YUeOHOro nmpeaMeTa « XuMUs»:

B pesynbraTe nzydenus yueOHOro npeameTa « XuMus» Ha YpOBHE CPETHETO OOIIETOo

o0pa3oBaHUs:

BpInyCKHMK HAYy4YHUTCH:

e PpAacKpbIBaTh HAa IPUMEPAX POJIb XUMUU B POPMHUPOBAHNU COBPEMEHHOMN HayYHOI
KapTHUHBI MUPA U B MPAKTUYECKON JIEITEIIbHOCTH YETIOBEKa;

e JIEMOHCTPHUpPOBaTh Ha MpPUMEpPaX B3aUMOCBA3b MEXIY XUMUEH U JIPyTUMH
€CTECTBEHHBIMU HAaYKaMU;

e pAacKpbIBaTh Ha TMpUMEpPaxX T[OJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHUS
A.M. bytneposa;



noHuMaTh puznueckuit cmbica Ilepuoanueckoro 3akona /(.M. MenneneeBa u Ha
€ro OCHOBE OOBICHATH 3aBUCUMOCTb CBOMCTB XHMHYECKHUX 3JIEMEHTOB U
00pa30BaHHbBIX UMHU BEILIECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

OOBSICHATH TPUYMHBI MHOTOOOpa3Hs BEIIECTB Ha OCHOBE OOIIUX MPEICTaBICHUN
00 MX cOCTaBe U CTPOEHUU;

OPUMEHATh MpPaBUiia CUCTEMAaTHYECKOW MEXKIyHapOJHOW HOMEHKIATYphl KaK
CpEelICTBA pa3IMUYeHUs U UACHTU(PHUKALUU BEIIECTB 110 UX COCTAaBY U CTPOCHHUIO;
COCTaBIIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbl OPraHUYECKUX BEILECTB
KaKk HocuTenedl HHpopMaluu O CTPOCHUU BEIIECTBa, €ro CBOMCTBaX U
NPUHAIJIEKHOCTH K OIPEICIECHHOMY KJIaCcCy COeIMHEHUN;

XapaKTepru30BaTh OPraHUYECKHUE BEIIECTBA MO COCTaBY, CTPOCHHIO U CBOMCTBAM,
yCTaHABIMBATh  TNPUYUHHO-CICJACTBCHHBIE  CBSI3M  MEXIYy  JaHHBIMHU
XapaKTepUCTUKaMU BEIIECTBA;

NPUBOANTH MPUMEPbl XUMHUYECKUX PEAKIUi, PacKphIBAIOIINX XapaKTepHBIC
CBOICTBA TUMUYHBIX MPECTABUTEIICH KIACCOB OPraHUYECKUX BEUIECTB C LEIbI0
uX uAeHTU(GUKAIMY 1 00BICHEHUS 00J1aCTH IPUMCHEHUS;

IPOrHO3UPOBATH BO3MOXKHOCTh MPOTEKAHHUS XUMHUYECKHX PEAKIUHA Ha OCHOBE
3HAHHUM O TUTIAX XUMUYECKOM CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHON
CITOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOEHUU U XMMUUYECKHX CBOMCTBAaX BEIIECTB
1U1st 0€301MaCHOT0 MPUMEHEHHUS B MPAKTUYECKON JeSTEIHHOCTH;

NPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIOJIb30BAHUS MPOAYKTOB NEPepadOTKU
He(TU U MPUPOJIHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN (TTOMMATUIICHA,
CUHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

IPOBOAUTH OIBITHI MO PACIO3HABAHUIO OPraHMYECKUX BEIECTB: TIIMIIEPUHA,
YKCYCHOM KHCIJIOTBI, HEMPEAEIbHBIX XKUPOB, TIIIOKO3bI, Kpaxmasa, OeJIKOB — B
COCTaBe MHUILEBHIX MPOAYKTOB U KOCMETUUECKHUX CPEJICTB;

BJIAQJIETh TMpaBWJIaMU M TMpueMaMu Oe30macHoi paboThl € XUMHYECKUMU
BEIIIECTBAMH U J1a00OpaTOPHBIM 000Dy I0BAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOW PEAaKIUU M CMEIICHUS
XUMHUYECKOTO PAaBHOBECUS OT PA3IUYHBIX (PAKTOPOB C IIEJIBIO OIpENeICHHUS
ONTUMAJIbHBIX YCIIOBUH MPOTEKAHUSI XUMUYECKUX MTPOLIECCOB,;

HPUBOAMUTD MPUMEPHI THAPOIIN3A COJIEH B IOBCETHEBHOM KU3HU YEJIOBEKA;
HOPUBOAUTH MIPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEaKlUii B IPUPO/IE,
IPOU3BOJICTBEHHBIX IPOLECCAX U JKU3HEAESITEIBHOCTH OPraHU3MOB;

NPUBOJUTh TPUMEPHl XUMUYECKHUX PEAKIMi, pPacKphIBAIOIINUX OOIHe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIIOB;
IPOBOJIUTH pacueThl Ha HAXOXKJIEHUE MOJIEKYJSIpHON (hOpMYIbI yriaeBoI0poaa
O MPOAYKTaM CrOpaHHUsl M MO €ro OTHOCUTEIbHOM IUIOTHOCTH M MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOSIINX B €0 COCTAaB;

BIAJIeTh TpaBUjIaMu O€30MacHOro OOpalleHUs] C €IKHUMH, TOPIOYMMH U
TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMU OBITOBOW XHUMHH;

OCYIIECTBJISATh  TMOUCK  XHMHUYECKOM  MH(pOpMamuu 1O  Ha3BaHUIM,
uaeHTUUKATOpaM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;



e KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH XUMUYECKYI0 HH(OPMAIIHIO,
COJIepKalylocs B COOOIICHUSAX CPEICTB MaccoBOM HMHpopMaimu, pecypcax
WuTepHeTa, HAYYHO-TIOMYJSIPHBIX CTaThIX C TOYKM 3pPEHUS €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B IENSAX BBISIBICHUS OIIMOOYHBIX CYXICHUH W
dopmMupoBaHus COOCTBEHHON MO3UINH;

o TPEICTaBISATh MYTH pEIIeHUs TI00ambHBIX MpPOOJEM, CTOSIIUX Tepea
YeJI0OBEUECTBOM: DKOJIOTHUECKUX, IJHEPTETUUECKUX, CHIPHEBBIX, U POJIb XUMUU B
PELICHUH 3TUX TPOOIIEM.

BBINyCKHUK MOJTYYUT BO3MOKHOCTH HAYYUTHCH

e WJUIIOCTPUPOBATH HA IPUMEpPaxX CTAHOBICHUE M DHBOJIOLUIO OPraHUYECKOU
XUMHM KaK HAYKU HA PA3JIMYHBIX UCTOPUUECKUX dTANaxX €€ Pa3BUTHS;

e MCIIOJB30BAaThb METOJBl HAayYHOI'O IMO3HAHUs IPU BBIIIOJHEHUU IPOEKTOB U
y4eOHO-UCCIIE0BATENbCKUX 3a/1a4 110 U3yUEHHUIO CBOMCTB, CIOCOOOB MOITYUYEHMUS
Y PacIlO3HaBaHUs OPraHUYECKUX BELIECTB;

o OOBIACHATH IPUPOAY U CIIOCOOBI 0OPA30BaHUS XUMUUYECKOW CBSI3U: KOBAJIEHTHOM
(MOMsIpHOM, HEMOJISIPHOM), MOHHOM, METAJNIMYECKOH, BOJOPOIHON — C HENIBIO
ONPEAEICHUS] XMMUUECKON aKTUBHOCTH BEILIECTB;

e YCTAHABJIIMBATH F'€HETUUYECKYIO CBSA3b MEXKY KJacCaMU OPraHUYECKUX BELIECTB
JUIsi 0OOCHOBAHUS MPUHIIMIHAIBHON BO3MOMKHOCTH TMOJIYYEHHUS] OPTaHMYECKHX
COCIMHEHUN 3aJJaHHOTO COCTaBa U CTPOCHUS;

o YCTaHaBIMBATh B3aUMOCBI3U MEXIy (akTaMu U TeopHel, NPUYMHON WU
CIIEACTBUEM NIpU aHaju3e MpOOJIEMHBIX CUTyallMd U  0OOCHOBaHHUHU
IIPUHUMAEMBIX PEIICHUN HA OCHOBE XUMUYECKUX 3HAHUM.

Onncanue MecTa y4eOHOro nmpeMera B y4eOHOM IJIaHe
N3ydenne kypca XUMHH MPOBOJUTCS B COOTBETCTBUU C yUE€OHBIM ILUIAHOM
mkoabel o 1 yacy B Hemento B 10 knmacce m B 11 knacce, ' B COOTBETCTBUU C

BBIOPAHHBIMH YUCOHUKAMH.

Conep:xanue nporpamMmbl y4eOHOT 0 npeamera

10 xaacc (6a3oBblii ypoBeHb) (34 4, 1 u B He/1eJ110)

OCHOBHBIE IOHATHS OPraHUYECKON XUMUH (54).

[losBneHne W pa3BUTHE OPraHUYECKOW XUMUM Kak Hayku. [IpenMer u 3HaueHue
OpraHMYECKON XuMUU. MecTo 1 3Ha4eHHE OPraHNYECKON XMMUU B CHCTEME €CTECTBEHHBIX HaYK.
[IpuunHbBl MHOTOOOpa3us OpPraHUYECKUX BEIIECTB. YTJIEPOJHBIH CKEJIeT OpraHu4yecKoi
MoJiekyibl. KpaTHocTh XxuMHuUyeckol cBsi3u. OCOOEHHOCTh XUMHUECKUX PeaKUil OpraHndecKux
coenuHeHuil. CTPyKTypHas TE€OpHUs OPraHMYECKHX COEAMHEHUH. XMMHUYECKOE CTPOCHHE Kak
MOPSIIOK COEMHEHUsI aTOMOB B MOJIEKYJIE COTJIACHO MX BAJEHTHOCTU. OCHOBHBIE IOJIOKECHHUS
TEOPUU XUMHUYECKOTO CTPOCHHS OpraHMYecKux coenmHeHud A. M. byriepoBa. 3aBUCHMMOCTb
CBOMCTB BEIIECTB OT XUMHUYECKOTO CTpoeHHs MoJieky. M3omepus u msomepsl. Kinaccuduxanus
OpPraHMYeCKUX COCTUHEHUH. YTIeBOJOPOAbl U X (YHKIMOHAIbHBIE pou3BoaHbIe. [ToHATHE O
¢bynkumonanbHo# rpymnme. ['omonorus. [IpuHuuns! kaccuukanuy OpraHMuecKUX COeTMHEHNH.
CucremMatnueckass MeXAyHapOoJHas HOMEHKJIAaTypa W TPUHIMIBI OOpa3oBaHUS Ha3BaHUM
OpPraHMYECKUX COECANHEHUH.

Hemonctpaimu. 1. Pasnoxenue caxapa. 2. Kosulekuusi OpraHMYeCKHMX BELIECTB U
MaTtepuainos. 3. Moaenu opraHn4ecKux MOJIEKYII.

Tema 1. Yrnesonoposs! (7 4). Ankanbl. CTpoeHHE MOJEKYNIbl MeTaHa. [ 'oMonornyeckuit
pan ankaHoB. I'omosioru. M3omepust 1 HOMEHKIIATypa ajnkaHOB. PU3NUYECKUE CBOMCTBA aJIKAaHOB



U 3aKOHOMEPHOCTH WX HM3MEHEHMs. XMMHUYECKHE CBOMCTBA (HAa IpPUMEpPE METaHa U ATAHA):
peakuuu 3aMenieHus (TaJOreHHpPOBaHUE), ACTHAPHPOBAHUS KaK CIOCOOBI  TMOJY4eHUs
BOKHEUIIIUX COEIMHEHUN B OPraHUYECKOM CHHTE3€, TOPEHHE METaHa KaK OJUH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B TPOMBIIUICHHOCTH W OBITY, muposm3. HaxoxaeHwe B mpupojae u
npuMeHeHue ankaHoB. [lonsTue o nukinoankaHax. AsikeHbl. CTpOEHHE MOJIEKYNbl ATHJICHA.
I'omonornueckuii psin ankeHoB. HoMeHknaTypa ankeHoB. M3oMepust yriepoJHOrockenera H
MOJIOKEHUS KPATHOM CBSI3U B MOJIEKYJaxX aJKeHOB. DU3NYECKHE CBOMCTBA aJTKEHOB. XUMUYECKUE
CBOICTBa (Ha NMpUMepe 3TUJIEHA): PEAKLMK IPUCOEANHEHNUs (TaJoreHupOBaHue, THAPUPOBaHUE,
TUIpaTanysi, THIPOTAIOTEHUPOBAHNE) KaK CIIOCO0 MOJTydeHUsT PYHKIIMOHATBHBIX TTPOU3BOTHBIX
YIIEBOAOPOJOB, TropeHus. Peaknum mnpucoenuHeHuss K romosioram dtuieHa. [lpasuiio
MapxkoBHukoBa. [loauMepusanus 3THIEHAa KaK OCHOB HOE€ HAIPaBJIEHUE €r0 MCIOJIb30BaHUS.
[TonuaTuieH kak KpyMHOTOHHAXHBINA MPOTYKT XUMHUYECKOTO Ppon3BocTBa. [lonydenue stuinena
B IPOMBILIUIEHHOCTH (JE€TrHAPUPOBAHUE 3TaHa) U B JlabopaTopuu (Jerujparanus 3TaHOJIA).
[Ipumenenue stuneHa. AnkaaueHsl U kayuyku. [loHsTie 00 ankaaueHax Kak yrieBoJOpOAax ¢
IBYMsI IBOWHBIMU cBs3siMH. [lonmumepu3zanus quBuHmna (6yraauenal,3) kak cnocoO nosydeHus
CUHTETHYECKOTO0 Kaydyka. HaTypallbHbIl U CUHTETUYECKUU Kaydyku. BylkaHu3anus kaydyka.
Pesuna. IlpumeHenue kayduyka u pe3uHbl. AnkuHbl. CTpoeHUE MOJIEKYJbl alleTUJIeHa.
I'omonornueckuit psaa ankuHoB. HoMeHknaTypa ankuHOB. M3o0Mepusi yriiepoJHOTO CKeJeTa U
MOJIO)KEHUS KPATHOM CBSI3U B MOJIEKYJIE AIKWHOB. DU3NUecKkue CBONCTBA AJIKWHOB. XUMUYECKUE
CBOWCcTBa (HAa TIpUMepe aleTWICHA): PEeaKIuu NPHUCOCTUHEHUs (TaJOreHUPOBAHME,
TUAPUPOBaHUE, TUApATAlMs, THIPOraloreHUpOBaHUE) KaK CIOCO0 IMOJIydyeHUs MOJUMEPOB U
JIPYTUX TOJE3HBIX MPOJYKTOB, TOPEHHUE alleTW/IEHA KaK HMCTOYHUK BBICOKOTEMIIEPATYPHOTO
IUTAMEHU JJIs1 CBAPKH U PE3KU METAJIOB, TUMepu3alus U TpuMmepusanus. [lonydyenue anerunena.
[Ipumenenue anernneHa. ApeHbl. beH301 Kak MpeAcTaBUTENb aPOMATHYECKUX YIIE€BOJOPOIOB.
Crpoenue Mmosekynbl OeH3osia. du3nyeckue CBONCTBA OCH30J1a M TONYOJIA. XUMHUUYECKHE
CBOMCTBa: peakIUu 3aMelieHus] B OEH30JIbHOM KOJblle (TajoreHupoBaHUE, HUTPOBAHHE,
AIKWJIMPOBAaHME) KaK CMOCO0 TMOJY4YeHHUS XUMHUYECKHX CpPEICTB 3allUThl PACTCHUH,
MpucoeAMHEHUST (TUIPUPOBAHKE) KaK J0Ka3aTeNIbCTBO HEMPEISIbHOTO XapakTepa OeH30I1a,
peakinuu 3aMerieHus: B O0KOBOM Ilenu (Ha MpUMepe TOJIyoJia), TOPEHUsI, OKUCIECHUS TOJyoJa.
[Ipumenenue GeH30J1a U €r0 TOMOJIOTOB.

HemoncTtpamuu. 4. bpomupoBaHue rekcaHa Ha cBeTy. 5. ['opeHue MeraHa, 3THIICHA,
arierusieHa. 6. OTHOIIeHHE MeTaHa, ITHIIEHA, alleTUiieHa U OeH30J1a K pacTBOpaM IIepMaHraHara
Kanmusi 1 OpomHoit Boze. 7. [lonydyenue sTuneHa peakuuei aeruapaTaliy 3TaHoja, aleTHiieHa —
TUIPOJIN30M KapOua KaJlblus.

Tema 2. Kucnopon- u azoTcoaepxaniiue opranuieckue coenuaenus (17 1)

Crnuptel. Knaccudukamnusi, HOMEHKJIAaTypa, M30MEpUs CIHUPTOB. ['OMOJOrHYecKuid psj
MpeAeSIbHBIX OJHOATOMHBIX CIHUPTOB. MeETaHON M 3TaHOJ KakK MPEACTaBUTEIN MpPEAeSbHbBIX
OJIHOATOMHBIX cUPTOB. DU3NUeckue CBOKWCTBA COIUPTOB. XMMHUYECKHE CBOICTBA (HA MpHUMEpe
METaHOJIa M D3TaHOJIa): B3aUMOJICHCTBHE C HATpUEeM KakK CHOCO0 YCTaHOBJICHUS HATUYUS
TUAPOKCOTPYIIBI, PEaKlUs C TaJoreHOBOJAOPOJAMH KaK CIOCOO IMOJydeHHs DPacTBOPHUTENEH,
Jeruapartanusi Kak crnoco0 MOMydeHHs STHIICHA, Peakius TOpeHHus (CIUPThl KaK TOIUIMBO),
OKHucJeHue B aipjaerui. [lomyuyeHue MeTaHona U3 CHHTE3ra3a M 3TaHousa (OpoKeHUe TIIOKO3HI,
rUapaTanus dTUJIeHa, MIeTOYHON THAPONIN3 ranoreHdTana). [IpuMeHeHne MeTaHoIa U dTaHOMA.
®uU3HOJIOrNYeCcKoe JCUCTBUE METAHOJA M 3TAHOJIa HA OPraHU3M 4YeJOBEKa. DTUJICHIJIUKOIb U
[JIMIEPUH KAk MPEACTaBUTENM  NpPENeIbHbIX MHOTOATOMHBIX  cnupToB. [losmyuenue
STUJICHTJIMKOJIS OKUCIEHUEM 3TUJIEHA BOJHBIM PAacTBOPOM IepMaHraHata Kaius. Puznueckue
CBOMCTBA ATWJICHIJIMKOJS W TJHMIEpUHA. XUMHUYECKHME CBOMCTBA MHOIOATOMHBIX CIUPTOB:
peakuMu ¢ HaTpueM, TajJoreHOBOJAOPOJAMH, a30THOM KucinoTo. Hwurpornuuepun u ero
paznoxxenue. KadecTBeHHass peakiusi HAa MHOTOAQTOMHBIE CIUPTHI M €€ NPUMEHEHHUE IS
pacno3HaBaHUsl TIUILEPUHA B COCTAaBE KOCMETMYECKUX cpelcTB. IIpakTmueckoe mpuMeHEeHUE
STHIIEHTIIUKOJSA U rimiepuHa. denon. CtpoeHne Mosekynabl (eHona. Du3nyecKkue CBONCTBA
¢denona. BzauMHOE BIMSHHE AaTOMOB B MoOJeKkyiae ¢eHona. XHUMHUYECKHE CBOWMCTBA:



B3aMMO/ICHCTBHE C HATPUEM, THIPOKCHIOM HATpHs, OpOMOM, pa30aBIeHHOMN a30THOW KHCIOTOM.
denonodopmanpaeruaaas cmoina. KadecrBennble peakuuu Ha (enon. [Ipumenenue denoa.
TokcuyHocTh (eHoma. Anplaerufpl U KeToHbl. KapOoHWIBHAss ¥ anbAeTHAHAS TPYIIIHI.
Homenknatypa anbaeruioB 1 KeToHoB. Metananb ((popMasbaerua) u 3TaHaib (alueTaabAerin)
KaK IIPEJICTaBUTEIIN NIPEAETBHBIX aJIbJIETUI0B. AIIETOH KaK IIPEICTaBUTENb KETOHOB. DU3nueckue
CBOMCTBa QJIbJIETUJIOB M KETOHOB. XUMHYECKHE CBONCTBA (peakuus OKUCIEHHSI B KUCIOTY U
BOCCTaHOBJIEHUS B cnupT). KadecTBeHHble peaklUMKM Ha albJAECTHAHYI0 Tpynmy (peakuus
«cepedpsHOTO 3epKanay, B3auMojeicTBue ¢ ruapokcuaoM menu (1)) m ux mpumeHeHue Ui
oOHapyXeHHS MpPECNbHBIX albJETHI0B B IPOMBIIIICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTB
anpreruioB. [lomyyenue anpaernoB U keTtoHoB. [Ipumenenne popmanpaeruaa, aneraibaeruia
n aneroHa. Kap6onoBbie kucinotsl. KapOokcunbHas rpynmna. HomeHkiatypa 0JJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. dusnueckue cBolicTBa KapOOHOBBIX KHUCIOT. MypaBpuHAs U YKCyCHas
KHUCJIOTHI KaK MPeACTaBUTENH MPeIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [IpencraBnenue
00 apomaruueckux (OeH30lHas), HEMpeNeNbHbIX (AKPWIOBas, OJEHHOBasi), TUKAPOOHOBBIX
(aBeneBasi), THUAPOKCHUKAPOOHOBHIX (MOJIOUHAs, JIMMOHHAs) W BBICHIUX KapOOHOBBIX
(mampMUTUHOBAsT M CTEAPUHOBAsl, OJEMHOBas) Kuciortax. [lomydyeHue KapOOHOBBIX KHCIOT
(OKHCIIeHUE aJIbJIETUJI0B, IEPBUYHBIX CIIMPTOB, TOMOJIOTOB OeH3011a). Cnenuduueckre crocoOsl
MOJTyYCHHUS MYPaBbUHOW W YKCYCHOW KHCIIOT. XUMHYECKHE CBOMCTBA (HAa IMpHMEpe YKCYCHOU
KHUCJIOTBI): PEakuud C MeTaUIaMHM, OCHOBHBIMHU OKCHJIAMH, OCHOBAHHUSMU M COJIIMHU Kak
MOATBEPK/IEHUE CXO/ICTBA C HEOPTAaHUYECKMMHU KHCIIOTaMH, PeaKIis 3TeprupUKaUuU KaK Coco0
MOJIyYEHHUSI CIIOKHBIX A(QHUPOB, TajJOreHHpOBaHHE MO 0 YriepogHomy aromy. llpumenenue
MYpaBbUHOM, YKCYCHOM 1 6eH301HO KucaoT. CrnoxHbie 3gupbl. CinoxkHbIE 3UPHI KaK TPOAYKTHI
B3aUMO/JICHCTBUSL KapOOHOBBIX KHUCJIOT cO chnupTamu. HoMmeHkiatypa CIOXKHBIX 3(QHUPOB.
I'uaponu3 cioxubIX 3¢upoB. [IpuMeHeHHne CIOXKHBIX SGUPOB B MEAWIMHE, TMHUIIEBONH |
nap@oMepHOH NMPOMBIIIEHHOCTH, B MOJy4EHUHU MOJIUMEPHBIX MaTepuanoB. XKupsel. XKupbl kak
CJI0>KHBIE 3(DUPBI MIHIEPUHA U BBICIINX KAPOOHOBBIX KUCIOT. PacTUTENbHBIE U JKUBOTHBIE JKUPBI,
UX COCTaB, pa3iauuue B CBOMcTBax. ['MaporeHmsanus *XHUpPOB, COCTOSIIMX U3 OCTATKOB
HenpeAeabHbIX KUCIOT. Paco3HaBaHe pacTUTENbHBIX )KUPOB HA OCHOBAHUU MX HENPEIEIbHOIO
xapakTepa. ['maponu3 uiaM oMblIeHHE KUPOB KaK CHOCOO MPOMBIIUIEHHOTO MOJY4YEHUs CoJied
BBICIIMX KapOOHOBBIX KUCIOT. IIpumenenune xupos. @yHKIMM )KUPOB B OpraHu3Me. Mblid Kak
COJIM BBICHIMX KapOOHOBBIX KHUCJIOT. Moromue cBoiictBa Mbuia. Yriesoasl. Kiaccudukarus
yrieBojoB. Haxoxaenue yrie BogoB B mpupojie. PYHKIUHM YIIEBOJIOB B PACTUTEIbHBIX U
KHUBOTHBIX opraHu3max. PorocuHre3. [UroKko3a Kak NPEACTaBUTENIb MOHOCAXAPHUIOB.
dusnueckue cBONCTBA IIIOKO3bL. [ TF0K03a KaK ajabJAerHI0CIUPT: PEAKLUU C THIPOKCUAOM MEIH
(I) u ammuauneiM pactBopoM okcuaa cepedpa (I). Bposkenue riaroko3sl (MOJIOYHOKHUCIIOE U
CMpTOBOE). 3HAYeHHE M NpuMeHeHue TIioko3bl. Caxaposza. Caxaposa Kak HpeICTaBUTEINb
nucaxapuoB. I'maponu3 caxaposbl. CBoiicTBa M NpuMeHeHue caxapo3bl. [lomucaxapuisbl.
Kpaxmau, nemntonosa u riiMKoreH Kak MpeJCcTaBUTeNn nojmcaxapuaoB. Kpaxmai, nemtonos3a u
IJIMKOTEH Kak OMOJIOTMYECKHEe HOJMMEpBhl, UX CTpOoeHHe. XUMHUYECKHE CBOMCTBAa Kpaxmaya U
LEJITI0JIO3b] (TUAPOJIN3, KAUeCTBEHHAs PEaKLMs C MOJOM Ha Kpaxmal M ee INpUMEHEHHE I
oOHapyXeHMs Kpaxmaja B HpoAyKTax mnurtaHus). [IpuMmeHeHne u OuosiorMyeckas poJib
nosmcaxapuioB. AMuHbl. CTpOEHHUE U CBOMCTBA aMUHOB. AMUHBI KaK OpraHU4ECKHE OCHOBAHUS.
OcCoOeHHOCTH aHMJIMHA U €0 XMMHUYECKHEe CBOWCTBA (B3aUMOJICHCTBHE C COJITHOW KUCIOTON M
OpoMHOI1 BoJoM). Peakius ropenuss amuHOB. [lonmyuenue amuuoB. [losydeHue aHmiIMHA 110
peakuun H. H. 3ununa. Ilpumenenne amMuHOB. AmMuHOKMCIOTBL. COCTaB M HOMEHKIATypa
aAMHHOKHUCIIOT. [JIMIINH, ajJaHWH, BalMH, LUCTEHUH, CEpUH U (PEHMJIAIAHUH KaK MpeICTaBUTEIH
IIPUPOJHBIX AMMHOKHUCIOT. Du3NuecKne CBOWCTBA AMMHOKHUCIOT. AMHHOKHUCIOTHI Kak
aMm(pOTepHble OpPraHMYECKHE COEAMHEHHs (B3aMMOJEHCTBHE C IIEJI0YaMH U KUCIOTAMH).
[lentugnast cBsa3p. OOpa3oBaHue mnoiaunentuaoB. OOHapykeHHEe O€JNKOB C TMOMOIIbIO
KadecTBEHHBIX (I[BETHBIX) peakiuil. buonornuyeckoe 3HaueHue oaMUHOKHUCIOT. Obnactu
MPUMEHEHHs] aMUHOKHCIIOT. benku kak npupoabie ouononumepsl. CoCcTaB U CTpoeHHE OEJKOB.
[lepBuyHasi, BTOpHYHAs, TPETHYHAS U YETBEPTUYHAS CTPYKTYpHI Oenka. XMMHUYECKHE CBOMCTBA



OeNKOB: TUAPOIM3, JIeHaTypauus, ropenue. buonorndyeckue ¢ynkuuu Oenkos. IIpeBpamenus
0enKoB MUINK B opranusme. VaeHTudukanms opraHmueckiux coennHeHnii. ['eneTnueckas cBs3b
MEXKy KIacCaMU OpPraHUYECKUX COCIAMHEHMM. THUIBI XMMHUYECKHX peaklHil B OpraHu4eCcKOn
XUMUH.

Hemonctpanmu. 8. OkwucieHue 3TaHosia B anbleruia. 9. KauecTBeHHbIE peakiuu Ha
MHOroatoMmHbie ciupthl. 10. PactBopumocTs (eHosa B BoJe npu 0OBIYHON TeMIepaType u Ipu
HarpeBanud. 11. [lomydenue ¢enomnsita Hatpusi. 12. Ocaxaenue ¢peHona u3 pactBopa GpeHosATa
HaTpHUsl MO IeHCTBUEM yriekucioro rasza. 13. KauectBennble peakuuu Ha geHoun. 14. Peakuus
«cepedpsiHOTO 3epKasian. 15. Okucnenue rioko3bl ruapokcunom menu (I1). 16. KagectBennast
peakuus Ha kKpaxmail. 17. Peakuus anununa ¢ 6pomnoit Bogoi. 18. Komnekiusa amunokucnor. 19.
Jloka3aTenbCcTBO Haauuus (yHKIMOHAIBHBIX IPYIII B pacTBOpax aMMHOKUCIOT. 20. PactBopeHue
u ocaxkieHue 0enkoB. 21. LiBeTHble peakiuu O6eiakoB. 22. ['opeHue NTHYbEro Mepa U MepCTIHON
HUTH..

Tema 4. Beicokomonekymnsipable BemiecTna (4 u)

[TonsTe o nonumepax. Makpomosiekyina, CTpPYKTYpHOE 3BE€HO, CTENEeHb MOJIMMEpPH3allny,
MoHOMep. ['omomnosnmmeps! U cononuMepsl. [Tonumepusanus U NOIMKOHIEH AU KaK METO/IbI
nostyueHust nonvMepoB. CoBpeMeHHbIE MOJIMMEpHbIEe MaTrepuanbl. [lnacTmaccsl (MOMUATHUIIEH,
MOJIMMPOTIUAJICH,  TIOJUCTUPOJ, TOJUBHUHWIXJIOPHA, TNoJudTHIeHTepedTanaT). BomnokHa
MIPUPO/IHBIE, NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO) M CHHTETHYECKHE (KalpoH, HAJIOH,
JaBcaH, CHaHAeKc, Taikpa). Dnacromepsl. Kaydayk npupoaHblil u cuHTeTHuecKuil. Bynkanuzarus
Kayuyka. Pe3una u 500HUT.

Hemonctpamu. 23. Kosulekuuu IIiacTMace, 3J1acTOMEpPOB, BOJOKOH. 24. ['opeHue
LEeJUTYI0Ua.

JlaGopaTtopubie onbITEL. 11. OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K PACTBOpPaM KHCJIOT U
menoueid. 1. [Ipakruaeckas padora Ne 1 . PacosnaBanue mactmacc. 2. [Ipaktudeckas pabota
Ne 2. Pacno3HaBaHK€e BOJIOKOH.

11 kaacc (0a30BbIi ypoBeHb). (34 4, 1 4 B Hexe110)

Tema 1. BemectBo (8 u)

Crpoenue BeliecTBa. BakHellllie MOHATHS XUMHM:aTOM, MOJIEKYJa, OTHOCUTEIbHAs
aTOMHAsl Macca, OTHOCHUTEJIbHAsI MOJICKYJIApHAs Macca, KOJMYECTBO BEIIECTBA, MOJIIpHAs Macca
BemiecTBa. IIpocThie M crokHble BemiecTBa. Metaiibl U HeMeTayuibl. Heopranwmdeckue u
OpraHn4ecKue BEIIIECTBA. BemecrtBa MOJIEKYJISIPHOTO H HEMOJIEKYJISIPHOTO
ctpoenus. CoBpeMeHHas MOJieib CTpoeHust atoma. Aapo aroma. [Iporonsl. HeliTtponsi. U30TOMBI.
AtoMHas opbutanb. s-, p-, d-, f-opouramu. CrpoeHHe 3IEKTPOHHBIX O000JIOYEK aToMa.
DneKTpoHHas KOHPUTypaus aToma. .

Knaccupukanuss XUMHYECKHX DIIEMEHTOB (s-, P-, d-amemenTsl). OCOOEHHOCTH CTPOEHUS
SHEPreTHYECKUX YPOBHEH aToMOB d-3JIEMEHTOB.

Ilepuonnueckas cucrema xumuueckux 3nemeHToB JI. . MenaeneeBa. [lepuoanueckuii
3akoH [[. M. MenneneeBa. @usnueckuii cmbica Ilepuoauyeckoro 3akona JI. . Menneneena.
[IpyymHBI ¥ 3aKOHOMEPHOCTH HM3MEHECHHSI CBOWCTB AJJICMEHTOB W WX COCIMHCHHH (BBICIINX
OKCHJIOB U THUIPOKCUIOB) MO mepuoiaMm M rpymnmnaMm l[lepuonndeckoil cucteMsl (Ha mpuMmepe
AJIIEMEHTOB MaJbIX MEPHOJOB U TIABHBIX MOATPYII). ODIEKTPOOTPUIATEIBHOCTh. | HIIBI
XMUMHUYECKOH CBs3U (KOBAJICHTHAsA, HOHHAs, MeTajuindeckasi). KoBaneHTHas cBs3b (HETOMSIpHAS U
MOJISIpHAs).

OOMEHHBI# U JOHOPHO-AKIENTOPHBIH MeXaHU3Mbl 00pa30BaHHsA KOBAJIEHTHOH CBS3U.
HNonHas cBs3p M MexaHU3M ee oOpaszoBaHus. Mertamnnueckas cBs3b. Kpucrammudeckue
BelllecTBa. Wbl  KPUCTAUIMYECKUX  PEIIeTOK (aTOMHasg, MOJIEKYyJspHasi, HOHHasi,
MeTajindeckas). 3aBUCUMOCTh (PU3MYECKMX CBOWCTB BEIIECTBA OT THUIA KPHUCTAJUIMYECKOU
pemetkn. Bonoponnas cBsizb. [IpuunHbl MHOTOOOpa3us BemiecTB. PactBopbl. PacTBOpUMOCTH
TBEPJBIX BELIECTB, KUJIKOCTEN U Ta30B B BoJie. HackllieHHbIE, HEHACHILLIEHHBIE U NIEPECHILLIECHHBIE
pactBopsl. [lonstue o kpuctamnoruapatax. CrnocoObl BeIpaKEHHS] KOHIIEHTPALUA PAaCTBOPOB.



MaccoBast 011 paCTBOPEHHOI'O BEIIECTBA. DJIEKTPOJIUTUUECKAST JUCCOLUALUS. DIEKTPOIIUTHI.
HNoubl (katuonsl u aHuoHbl). CreneHb aucconmanuu. CUIIbHBIE W CIA0bIE AJIEKTPOJUTHI,
ocobeHHOCTh MX jaucconuanmu. OmnpeneneHue BaXHEUIIMX KIACCOB HEOPraHWYECKUX
COEIMHEHUIN (OKCHUJIOB, KUCIIOT, OCHOBaHMM M COJI€) B CBETE€ TEOPUU DJIEKTPOJIUTUUYECKOU
muccormanuu. J(uccouuanus Bosbl. KuciaoTHOCTB cpelibl (KUCIOTHAS, HEUTpaabHas U IIeJI0OYHAs
cpena). Bomopomuwiii mokazatens. pH pacTBopa Kak mMokaszarelb KHUCIOTHOCTH CpEIbI.
WNunukaTopsl (yHUBEpPCAIBHBIH, IAKMYC, METHJIOPAHK U (PeHOJI(TAICHH).

Hemonctparuu. 1. Pasnuunsie popmel [lepuoauueckoit cucremst 1. M. Menneneesa.

Tewma 2. Xumnueckue peakuu (9 u)

YpaBHEHHsI XUMHUYECKUX PEAKIUNA U pacyeThl 110 HUM. PacdeT MOJIIpHOM MacChl BEIIECTBA.
Boluucinenuss mo XUMHUYECKMM YpaBHEHUSIM KOJIMYECTBa, 00bEMa, MacCchl BEIIECTBA IO
KOJIMYECTBY, 00bEMY, Macce peareéHTOB WM NPOAYKTOB peakiuu. XHUMHYECKUE PEaAKIIHH.
l'omorennsie u rereporeHHbie peakiuu.CKOPOCTh pPEaKIMH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX
(akTOpoB: TPHUPOABI PEATUPYIONIUX BEIIECTB, KOHIIEHTpAIlMU pEarupyrolux BeIIeCTB,
TeMIEepaTyphl, TUIOMIAAN PEAKIMOHHOW MOBEPXHOCTH, Hanmuuus katanuzatopa. Karamus. Ponb
KaTalnu3aTopoB B TIPUPOJE M TMPOMBINIJIEHHOM Tpou3BojacTBe. OOpaTHUMOCTh pEaKIUi.
XUMHYECKOE paBHOBECHUE U €r0 CMELIEHHE MO AEHCTBUEM PA3IMUHbIX (PAKTOPOB (KOHIIEHTpALHs
peareHTOB WJIM TIPOJYKTOB PEAKIWMHU, JABJICHHE, TEMIIepaTypa) IJs CO3JaHUs ONTHMAaTbHBIX
YCIIOBUHM NMPOTEKaHUs XUMHUYeCKUX mpoueccoB. [Ipunnun Jle [latense. Peaknuu B pacTtBopax
ANEKTPOJIUTOB. Peakuun MOHHOTO oOMEHa. YCIOBHUS MPOTEKAaHUS PEaKIHil MOHHOTO oOMeHa.
KauectBennsie peakmuu. [lonstue 06 ananmutuyeckoit xumuu. ['maponus conerd. ['maponus no
KaTHOHY, TI0 aHWUOHY, MO KaTHOHY W MO aHWOHY. Peakius cpeapl BOJIHBIX PacTBOPOB COJIEH.
OOpatumblii ¥ HEOOpAaTUMBIH THAPOIM3 COJeH. 3HAaUYeHWE THUIAPOJU3a B OHMOJOTHYECKUX
oOMeHHBIX mpoueccax. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl oKuciaeHus u
BOCCTaHOBJIEHUA. OKUCIUTENb U BOCCTAHOBUTENb. TUNNYHBIE OKUCIUTEIN U BOCCTAHOBUTEIIN.
OKHCIIUTETEHOBOCCTAHOBUTEIBHBIE PEAKIMU B MPUPOJAE, MPOU3BOJICTBEHHBIX IIPOLIECCAX U
KU3HEACATEIIbHOCTH OpPraHU3MOB. OJIEKTPOJIM3 pacTBOPOB M paciuiaBoB. IIpumenenune
AJEKTPOJIN3a B IPOMBIIIJIEHHOCTH.

Hemonctparmu. 1. Pazmuunsie dopmel Ilepuoguaeckoit cuctemsr JI. M. Menneneena. 2..
Oddexr Tunpmans. 3. DIEKTPONMPOBOJHOCTH PACTBOPOB DJIIEKTPOIUTOB. 3. OrmpejaeieHue
KHCJIOTHOCTH CpE/bl C IOMOLIBIO YHUBEPCATBHOTO MHAUKATOpa. 4. [Ipumepsl peakuuii HOHHOTO
oOMeHa, uAyIKX ¢ 00pa3oBaHKEM OCajiKa, Ta3a Wid BOJbl. 5. ['uapoamn3 cosneil. 6. 3aBUCHMOCTD
CKOPOCTH pEaKLMH OT IPUPOJbI BEIIECTB HA MPUMEPE B3aUMOJICUCTBUS paCTBOPOB PA3IMUHBIX
KHUCJIOT OJMHAKOBOW KOHIEHTPALlMM C OJMHAKOBBIMH KycOukamH (TpaHylaMH) LHUHKAa H
OJINHAKOBBIX KYCOUYKOB pa3HbBIX METAJUIOB (MarHusi, LIMHKA, Xeje3a) C PAcTBOPOM COJISTHOM
KHUCIJIOTBI. 7. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT KOHIIEHTPALMH PEarupyroulux BEIIECTB U
TeMIIepaTypbl Ha IpUMEpPE B3aUMOJEUCTBUSL PACTBOPOB CEPHOM KHCIOTBI C pacTBOpaMu
THOCYNb(aTa HATPUs PA3TUYHON KOHIEHTpPAIMU U TeMIeparyphl. 8. 3aBUCUMOCTh CKOPOCTH
peakuuy OT KaTaJlu3aTopa Ha MpPUMEpPE pa3IokKEHUs MEepoKCHIa BOAOpPOJa C IOMOUIBIO
HEOPraHMYECKUX KaTallM3aTOPOB U MPUPOTHBIX 0OBEKTOB, COACPIKAIIUX KaTaaazy

Tema 3. Heopranuueckast xumust (6 4)

Knaccudukanuss HeopraHmdyeckux BemecTB. I[IpocTeie BemiecTBa — HEMETAJIIBI.
®u3nuecKkue CBOMCTBA HEMETAJIOB. AJUIOTpONHUs. XUMUYECKHE CBOMCTBA HEMETAJIOB Ha
npuMepe rajgoreHoB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BOJOPOAA, KHCIOPOJA,
raJloreHoB, cephl, a3ora, Qocdopa, yriepona, KpemMHus. B3aumonelcTBue C MeTaliamw,
BOJIOPOJIOM W JAPYrMMHM HeMmetaiamMu. Hemeramnel kak TUNU4Hble OKuciuTenud. (CBoHcTBa
HEMETAJUIOB Kak BoccTraHoBuTeneil. IIpocteie BemectBa — Metasuibl. [lonoxeHnue MeTamioB B
[Mepuomuueckoii cucreme. dusmdeckue cBoiicTBa MeTamwioB. OOIHMe CBOWCTBa METaJUIOB.
CmnaBbl.  XWMHYECKHE CBOMCTBA MeTaIOB. OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
METAJUIOB TJABHBIX W MOOOYHBIX TOArpymm (Meab, kele30). BzaumopaelcTBHEe METaIOB C
HEMeTaJlJlaMU, BOJOW, KUCIOTaMU M PACTBOPAMHU COJIEH. DIEKTPOXUMHUECKUH Pl HAPSHKEHUI
metaiioB H. A. beketoBa (psii cTaHAAPTHBIX JJEKTPOIHBIX MOTEHIMANOB). OKpacka MiIaMeHH



coeuHEHUsIMU MeTaioB. Koppo3us MeTamioB Kak OKHCIUTEIbHO-BOCCTaHOBUTEIbHBIN
nporecc. Buapl koppo3un. CriocoObl 3alIUTH METAIIIOB OT KOPPO3HH.

Mertasmer B npupone. Ilomyduenune wmeraimoB. Meramnyprus. YepHas u  UBeETHas
Metayprus. [Ipou3BoacTBO UyryHa, alntoMUHUS.

Tema 4. Xumust v xu3Hb (11 u)

HayuHble npuHUUIIBEI OPraHU3allMd XUMUYECKOrO NMpou3BoAcTBa. [Ipous3BoacTBo cepHOM
KHUCIOThl. XUMHMSI U dHepreTuka. Ilpupoansie nctounuku yriesojgopoaoB. Hedts, ee cocras u
nepepabotka. Ileperonka um kpekunr Hedtu. Hedremponykrel. Ilonatne o mnwmponmse u
pudopmunre. OkTaHoBOE YuCio OeH3nHa. OXpaHa OKpyKaroliel cpepl pu HedTenepepadoTke
U TpPaHCIOPTUPOBKE HedTenpoaykToB. [IpupoaHblil U MOMyTHBIH HEPTAHOM ra3bl, UX COCTaB U
ucnoJib3oBanue. TorminBo, ero BUbl. TBepabie BUbI TOIIMBA: IPEBECUHA, APEBECHBIH, OYpbIil U
KaMEHHBIN Yrojb, TOpd. AJIbTEpHATUBHBIE WCTOUYHUKHM SHEPruu. XUMHS U 370pOBbE. XUMHS
numy. PannonansHoe mutanue. JlekapcTtBennnle cpezictBa. [lonsarue o dapmareBTUUECKOM
XUMHM M ¢apMakojioruu. JlekapcTBa: IpPOTHUBOBOCHANUTENbHbIE (Cyab(aHUIAMHIHBIE
npenapaTsl, aHTUOMOTHKH ), aHAIBIETUKN HEHAPKOTHYECKHE (aCIIMPUH, aHAJIbIMH, ITapalieTaMmon)
U HApKOTHYECKHE, BSDKYIIHE CpEeACTBa, CTepoujHble. ['OpMOHBI. @DEpMEHTHl, BUTAMHHBI,
MUHepaJibHble BOJbl. [IpoOiembl, CBA3aHHBIE C MPUMEHEHUEM JIEKapCTBEHHBIX IpEnapaToB.
Bpennble npuBbIUKY U (aKTOPBI, pa3pylIAIONINe 310pOBbe (KypeHHE, YIOTpeOIeHUe aaKorois,
Hapkomanusi). Kocmernueckue u mnapdromepHsie cpeactBa.boiToBas xumusa. Motomme u
gucTsme cpeactsa. Muuto.Ctupanbabie nopomku. OroenuBarenu. CpencTsa TUIHOM THTHCHEI.
[IpaBuna 6e3omacHoOi pabOThI ¢ €AKUMU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU, CPEICTBAMU
ObiToBOM xuMmHuHM. XuMmus B cTpoutensctBe. ['mmc. M3Bects. Llement. beron. Ilonbop
ONTUMAJIBHBIX CTPOUTEIBHBIX MATEPUAIOB B MPAKTUUYECKOMN NEATEIbHOCTH YeJIoBeKa. XUMHUS B
CEJIbCKOM X0351CcTBE. MHUHEpalbHbIE U OpraHudeckue ynoopenus. CpeacTBa 3aiuThl PACTCHHM.
Heoprannueckue marepuanbl. CTekino U kepaMuka. [IMrMeHThl U Kpacku. XUMHSL U DKOJIOTHSL.
XHUMHYECKOE 3arpsi3HEHHUE OKPYKAWIIEeH cpeapl M ero mocnenctBus. OxpaHa ruapocdepsi,
MOY4BbI, aTMOC(ephl, (I0PbI U (hayHBI OT XUMUYECKOTO 3arpsi3HEHUS. «3eIeHas» XUMUs. MeToabl
HaydHOro TMo3HaHus. Mcrounukm xumuuecko wuHpopmaruu. I[lonck wuHpOpMaKUKU 1O
Ha3BaHUAM, UACHTU(PUKATOpaM, CTPYKTYpHBIM hopmynam. Habmronenue, onucanue, usMepeHue,
runore3a. llouck 3akoHoMepHocTeil. HayuHblii skcriepuMeHT. MoaenupoBaHUE XUMHYECKUX
MIPOLIECCOB U SIBJICHUI, XUMHUUYECKHUI aHAJIU3 U CUHTE3 KaK METO/Ibl HAyYHOTO ITO3HAHUSI.

Y4yeOHO-TEeMATHYECCKHUHT TIVIAH
10 xkaace (1 g B Hexen10, Beero 34 4)

Homep Tema Kouan4ecTBo
TeMbI 4acoB
1 [ToBTOpenue u yriy6ienne 3HaHUN 6
2 OCHOBHBIE IOHSTHUS! OPraHUYECKON XUMHH 5
3 YTi1eBOI0pOABI 8
4 Kucnopoaconepxaiume opraHi4eCKue COeTMHEHMS 6
5 A30T- U cepocoiepKale COeTUHEHUS 3
6 buonornyeckn akTUBHbBIE BENIECTBA 4
7 BBICOKOMOTIEKYIIIPHBIE COCIUHEHUS 5
HUTOI'O: 34

YuyeOHO-TEeMATHYECKHI IJIAH
11 kaace (1 4 B Hegea1o, Bcero 34 4)



Homep KoimnyecTBo
TeMblI Tema 4acoB
1 Hewmeransl 10
2 Meraisl 10
3 Crpoenue atoMa. XUMHYECKas CBSI3b 3
4 OCHOBHULIe 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX 6

peakumit
5 XHUMHUYECKasi TEXHOJIOTHsI 2
6 XuMmus B ObITY U Ha ci1y’k0e o01iecTBa 3
HUTOIro: 34
YMK

1. Epemun B. B. Xumus. ba3osiit yposens. 10 knacc. / B.B. Epemun, H.E.
Kysbmenko, B.1. Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pen. B.B. JIynuna. —
6-e uza., nepepad. — M.: JIpoda, 2019..

2. EpemuH B. B., Ky3pmenko H. E., Ipo3nos A. A., JIlyaun B. B. Xumus 11 knacc
(6a30BbIit ypoBeHb). — M.: [lpoda, 2016.

3. Epemun B. B. Metonuueckoe nocooue k yuebnukam B.B. Epemuna, H.E.
Ky3eMenko u ap. «Xumusi. 6a30Bb1it ypoeHb». 10-11 kit ./ B.B. Epemun, A.A.
Hposnos, .B. Bapranosa. — M.: [Ipoda, 2013;

4. IlpumepHBIC MPOTPaMMBI TI0 YueOHBbIM TipeameraMm. Xumus. 10-11 kmaccsl:
poekT. — 2-¢ u3a. — M.: [Ipocsemnienue, 2011. — (CtanmapThl BTOpOTo
MOKOJICHHUS ).

NudopMannoHHO-MeTOAUYECKAS U HHTEPHET-MOAACPIKKA

1) Xypnan «Xumus B mkosey, razera «1 ceHrsops» (Www.lseptember.ru)

2) Tlpunoxenue « XuMHs», cCAalT WWW.Prosv.ru (pyopuka «XuMus»)

3) Unrepner-mkona «IIpocsemenune.ru», online xype u ap. (www.internet-
schooi.ru)

Texnu4ueckue cpeacrsa 00yueHust

IIpoekTop.

KommbrorepHas TexHuka

JKPaHHO-3BYKOBbIE NOCOOUA

DJIIEKTPOHHBIE YPOKHU U TECThI «XHUMHUS B IIKOJIE»

[TonHBI MYJIBTUMEIUIMHBINA KypC XUMUHU + ONBITHI 10 OPraHUKE

OTKpbITast XUMUS

ITpoBepb cebs «Xumus. [ToHBINA UILTIOCTPUPOBAHHBIN KYpC»

SAESIE N L

BueoonsITel IO BCEM paziesiaM.

quﬁno -1a00paTopHOE 000pPyA0OBaHME
Mukponaboparopus
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