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IHosicuuTennLHAA 3aIHCKA

Jlannass pabouass mporpamma mo ydeOHomMy mnpeamery «Xumus» st 10-11 xmacca
CocTaBjieHa B  COOTBETCTBUM ¢  TpeboBaHusMu  DenepasbHOr0  rocyJapCTBEHHOTO
0o0pa3oBaTeNbHOTO CTaHJIapTa cpenHero ooOmero oOpa3oBaHus (C  JOMNOJHEHUSMU U
u3MeHeHusAMH), [IpumepHON OCHOBHOW 00pa30BaTENbHON NPOTPaMMON CpeaHEero oOIIero
obpazoBanusi, OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl cpenHero odmero obpazoBanus MOY
CHI Ne 33, TIporpammsl Boctiutanust MOY CILI Ne 33.

PabGouass mporpamma cocTaBieHa Ha OCHOBE aBTOPCKOHM mporpammbl U.B.bapeimoBoii
«Paboune mporpammbl Kk mnpenmeTHoil nauHMH yueOHMKOB C..A.Ily3akoBa, H.B.Mamnunoii,
B.A.IlonikoBa 10 -11 kmaccel, yriyOJIeHHBI YPOBEHbY

Kypc 4eTko menuTcst Ha JBE 4acTU COOTBETCTBEHHO rojaaM oOydeHus: opranmdeckyro (10
kiacc) u obmyro xumuto (11 kimacc). Ha u3yuenne Xxumuu Ha yriayOJeHHOM YpPOBHE OTBOJIUTCS
272 yaca, B Tom umciae: B 10 kmacce - 136 uaca, B 11 kmacce - 136 uaca. CormacHo
neicTByroneMy yueOHOMY Tuiany pabouas nporpamma ains 10-11-ro kinaccoB nmpeaxycmaTpuBaeT
oOyudeHne xumMuu B oobeme 4 yaca B Hezento B 10 kitacce u 4 yaca B Hezento B 11 kiacce.

Pabouas mporpamma noctpoeHa no nuHeitHoU cxeme. B 10 kiacce mznaraercss maTepuan
opraHvuyeckoil xumuu, a B 11 kimacce — oOmieil u HeopraHmdecko XxumuM. JlaHHBIA BapuaHT
porpaMMel obecrieueH ydeOHUKaMHu [Tt 00111e00pa3oBaTebHbIX KO

1. C. A. IlyzakoB, H. B. Mamnuna, B. A. Tlonkos: Xumus. 10 kmacc. YrinyOn€HHbIN

ypoBeHb. YueOHoe mocobue i obmeo0pa3oBaTeNbHbIX opranusanuii. — M.: IIpocBerenue,
2020.

2. C. A. Ily3zakos, H. B. Mamnuna, B. A. Ilonkos: Xumus. 11 knacc. YrinyOnéHHbIH
ypoBeHb. YdeOHOe mocobue s 00meodpa3oBaTelibHbIX opranm3anuii. — M.: [IpocBemienue,
2020.

[lenbto 00y4YeHMs] XUMUU HA YIIIyOJIEGHHOM YPOBHE SIBJISIETCS: IOJIHOE OCBOEHHE 0a30BOr0O
Kypca U BKIIIOUAET paclIMpeHne IPeIMETHBIX Pe3yIbTaTOB U COJCpKaHUs, OPHEHTUPOBAHHOE Ha
MOATOTOBKY K MOCEAYIOMIEMY NMpodecCHOHATFHOMY 00pa30BaHUIO; pa3BUTHE UHIUBUIYATbHBIX
CrocoOHOCTE o0yuaromuxcsi myTeM Oosee riIy0oKOro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BBIM
KypCOM, OCBOCHHSA OCHOB HAYK, CUCTEMATHYCCKUX 3HaHI/II>'I; YMCHHUE NPUMCHATH IHOJTYUCHHBIC
3HaHMUS JJIS PELICHHs] TMPAKTUYECKUX M Y4eOHO-HCCIEI0BAaTENbCKUX 33/Ja4 B H3MEHEHHO,
HeCTaHI[apTHOI\/’I CUTyalluu, YMCHHUEC CUCTCMATU3UPOBATH U 0606H1aTI> IMOJIYYCHHBIC 3HAHUS.

N3yueHne XMMuM HanpaBJIeHO:

* Ha oceoeHue GaxcHerwux 3HaHuii 00 OCHOBHBIX MOHSTHSX, 3aKOHaX M TEOPHUSX;
XUMUYECKOM CHMBOJIMKE; O XMMHYECKOM COCTABJISIOIIEH E€CTECTBEHHO - HAYYHOM KapTUHBI
MUpa;

* Ha o6ladeHue ymeHusmMu HAOIIOIATh XUMHUYECKHE SIBICHUS, MPOBOJUTh XUMHYECKHIA
AKCIEPUMEHT, MPOU3BOANUTH PACUETHl HA OCHOBE XMMHYECKUX (DOpPMYN BELIECTB U ypaBHEHUI
XUMHUYECKHX pEaKIuil; TpPUMEHATh TMOJIyYeHHBbIC 3HAHHS JJs OOBSICHEH pa3sHOOOpa3HBIX
XUMHAYECKUX SIBJIEHUU U CBOUCTB BCIICCTB, AJIA OUCHKH POJIM XMMHU B pa3BUTUHU COBPEMCHHBIX
TEXHOJIOTHI U MOJyYEHHUsI HOBBIX MAaTE€pUAJIOB;

* Ha passumue TO3HABATEJIbHBIX HHTEPECOB M MHTEJUIEKTYAJIbHBIX CIOCOOHOCTEH B
MPOIIECCe MPOBENCHUS XUMHUECKOTO IKCIIEPUMEHTA, CAMOCTOSATEIHHOTO MTPHOOPETEHUsI 3HAHUH
B COOTBCTCTBHU C BO3HUKIINMH XKU3HCHHBIMU HOTpe6HOCTSIMI/I C UCIOJIB30BAHUCM Pa3JINYHBIX
HUCTOYHUKOB MH(POpMAITUH;

* Ha gocnumawnue OTHONIICHHUS K XUMHUHU KaK OJHOMY M3 (QyHIaMEHTATbHBIX KOMIIOHCHTOB
€CTECTBO3HAHMUS M DJIEMEHTY OOIIeUeIOBEYECKON KYIbTYphl; HEOOXOIUMOCTH XHUMHUYECKU
rPaMOTHOI'O OTHOUIEHHSI K CBOEMY 37I0POBbIO M OKpY Karouleil cpene;

* Ha npuMeHeHue NOJIY4eHHbIX 3HAHULl U yMeHul 111 0€30MaCHOTO MCIIOIb30BaHMS BEIIECTB
U MaTCpHraJioB B 6I>ITy, CETbCKOM XO035MCTBE U Ha IIPOU3BOJACTBEC, PCUHICHUA MPAKTHYCCKUX 3aaqd
B MOBCEJHEBHOM >KM3HU, MPEIYNPEKICHUS SBICHHUM, HAHOCAUIUX BpE] 3J0POBbIO UEJIOBEKA U
OKpY>Karollen cpene.



[Iporpamma mnpenycMaTpuBaeT (HOPMUPOBAHHME Y Y4aIIMXCs OOIIEy4yeOHBIX YMEHUH H
HaBBIKOB, YHHMBEPCAIBHBIX CIIOCOOOB JESTENbHOCTH W KIIOUEBBIX KOMIICTEHIMHA. B sToM
HANpaBJICHUU NPUOPUTETAMH JJsi y4deOHOro mpeaMera XUMHS B CTaplied IIKoje Ha
yriryOIEHHOM YPOBHE SIBIISIOTCS: YMEHHE CaMOCTOSITEIBHO U MOTHBHPOBAaHHO OPTaHH30BBIBAThH
CBOIO TIO3HABATENBHYIO JESATEIBHOCTh (OT TOCTAaHOBKH LENH JIO TMOJNYYEHHS U OICHKH
pe3ynbTara);  HMCIOJIb30BAHHE  DJIEMEHTOB  IMPUYMHHO-CICACTBEHHOIO W CTPYKTYPHO-
(YHKIMOHATIBHOTO aHAJIM3a; HCCIEAOBAaHUE HECIOXKHBIX PEANbHBIX CBS3€H M 3aBUCHMOCTEH;
OIpeJIeTICHNE CYIIHOCTHBIX XapaKTEPHCTHK H3y4aeMOro OOBEKTa; CaMOCTOSTENbHBIH BHIOOD
KPUTEPHEB JJIsl CPAaBHEHHsS, COMOCTABICHHS, OIECHKH M KJIACCU(PHUKAIHUUA OOBEKTOB; IOUCK
HYXKHOH MH(OpPMALUK TI0 33JJaHHON TeMe B MCTOYHHMKAX PA3JIMYHOTO THIA; YMEHHE Pa3BEPHYTO
00OCHOBBIBAaTh CYXKICHHSA, [aBaTh OINPEACICHUSA, NPUBOIUTH JOKA3aTENIbCTBA; OOBSCHEHHE
U3y4CHHBIX TIOJIOKCHUII Ha CAaMOCTOSATENBHO TOAOOPAaHHBIX KOHKPETHBIX IPHMEpPax;
OLICHUBAHHE W KOPPEKTHPOBKA CBOETO IMOBEJCHHUS B OKPY)KAIOLIEH cpene, BHINOJIHEHUE B
NPAaKTHYECKOH  JEATETbHOCTH ¥ TIOBCETHEBHOW JKM3HM OKOJOTMYECKHX  TpeOOBaHMIA;
UCTIOJIb30BaHUE MYJIBTHUMEAMWHBIX PECYpPCOB M KOMIBIOTEPHBIX TEXHOJOTHH aiisi 00paboTKw,
nepenady, CUCTeMaTH3alul MH(GOPMALUH, CO3JIaHMs 0a3 JaHHBIX, MPE3CHTAIMU PE3yJIbTaTOB
IIO3HABATEIbHOW M MPAKTHUECKOMN eI TEIbHOCTH.

IInanupyemMble pe3yJbTaThl H3yYeHHs] YUeOHOT0 NIpeMeTa

Jluunocmmnuie:

— OpHUeHTAIMs 00yJaroXcs Ha JOCTHKEHHUE JIMYHOTO CHYACThS, PeaTu3alliio MO3UTUBHBIX
JKU3HECHHBIX TICPCIIEKTHUB, WHUIIMATHBHOCTh, KPEATUBHOCTh, T'OTOBHOCTH M CIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEAETIEHUI0, CIIOCOOHOCTh CTABUTH IEJIU U CTPOUTDH KU3HEHHBIE IIJIaHbI;

— TMPUHATHE W pealu3alus IIEHHOCTeW 3I0pOoBOro U 0e30MacHoro olpa3a >KHU3HH,
OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U
TICUXOJIOTHYECKOMY 3/I0POBbIO;

— HEMPUATHE BPEIHBIX MPUBBIYEK: KYpEHUs, YIIOTPEOJICHUS aIKOT0JIs, HAPKOTHUKOB.

— poccuiicKasi UJEHTUYHOCTh, CITIOCOOHOCTh K OCO3HAHUIO POCCHUUCKOW HMJIEHTUYHOCTH B
MOJUKYJIBTYPHOM COLIMYME, YYBCTBO TMPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Haponaa u cyap0e Poccuu, maTproTusm, rOTOBHOCTh K ClIy)keHHI0 OTeuecTBy, €ro
3aIlUTE;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd |
OOIIECTBEHHON MPAKTUKHU, OCHOBAaHHOE Ha JWajore KyJbTyp, a TakkKe pazIu4HbIX (opM
00I111eCTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO MECTA B MOJIUKYJITYPHOM MUPE;

— TpUHATHE TYMAHUCTUYECKUX  IIEHHOCTEH, OCO3HaHHOE, YBAaXHUTEIbHOE U
JT0OpOoKeNaTeIbHOE OTHOIICHHUE K APYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— pa3BUTHE KOMIICTCHIIMA COTPYIHHYECTBA CO CBEPCTHUKAMH, JCTBMH MIIAIIIETO
BO3pacTta, B3pOCIABIMA B  00pa3oBaTelnbHOW,  OOIIECTBEHHO  TMOJIE3HOM,  yueOHO-
MCCJIEI0BATENbCKOM, MPOSKTHOM U IPYTUX BUJIAX NESITEIBHOCTH.

— MHpPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HayKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIQJICHHUE JIOCTOBEPHOM
uH(popMaIell 0 MEPeqOBBIX JOCTIKCHUSX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHUpa U OOIIECTBA,;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE camMOo00pa3oBaHUIO, Ha
MPOTSKCHUM BCEHW KU3HU; CO3HATEIHLHOE OTHOIICHWE K HENPEePHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHOW MPodhecCHOHATBEHOM U 00IIECTBEHHON ASITENFHOCTH;

— DJKOJIOTHMYECKasi KyJbTypa, OEpeKHO€ OTHONIICHHWS K POJHOW 3eMjie, MPUPOTHBIM
OorarctBam Poccum u Mupa; MOHMMaHUE BIMUSHUS COIHMAIBHO-DKOHOMHYECKHX MPOIECCOB Ha
COCTOSTHUE TPHUPOIHOW WM COIHAIBLHON Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPHPOJIHBIX
pPECYpCOB; YMEHHUSI W HABBIKM Pa3yMHOTO MPHUPOJONOIL30BAaHUS, HETEPIIMMOE OTHOIIEHUE K
JNEHCTBUSAM, TPHHOCAIIMM Bpea JKOJOTHUH; TPUOOpPETESHUE OIMBITa SKOJIOT0-HAIPABICHHOM
JeSITEIIbHOCTH;



— OCO3HAHHBIN BBIOOp Oyaymiel nmpodeccun Kak myTh U CIIOCO0 peann3anuu cOOCTBEHHBIX
’KM3HCHHBIX TJIAHOB;

— MOTPEOHOCTh TPYAUTHCS, YBAKCHHUE K TPYAY U JIFOASIM TPYAQ, TPYIOBBIM JOCTHKCHHSIM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHIAM TPYAOBOH
JESITEIIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY>)KUBaHHIO, BKJIIOYas OOYYEHHE W BBHINOJHEHHE JIOMAITHHX
00s13aHHOCTEH.

Memanpeomemmuvie

MertarnpeqMeTHbIe pe3yJabTaTbl OCBOCHHS OCHOBHOM 0Opa3oBaTENbHONW MPOTPaMMBI
MIPEACTABIICHBI TPEMS TPYyNIaMU YHHUBEPCAIBHBIX YUeOHBIX AeiicTBuid (Y'Y ]I).

PerynsTuBHbIC YHUBEpCaIbHbIC YUeOHbIE ICWCTBUS BRITYCKHUK HAYIUTCS:

— CaMOCTOATEJIbHO ONPENENATh LM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM
MO>KHO OIIPENEIINUTD, YTO LEb JOCTUTHYTA,

— OLIEHUBATh BO3MOXHBIE MOCIEACTBUSA TOCTUKEHUS ITOCTABJICHHOMN L€ B I€ITEIBHOCTH,
COOCTBEHHOM JKM3HM M JKU3HU OKPYXKAIOUIUX JIFOJEH, OCHOBBIBASCh HA COOOPAKEHUSIX STUKU U
MOpaJly;

— CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 337a4l B 00pa30BaTEIbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaLHSIX;

— OILICHMBATb pPECYPChl, B TOM YHCIE BPEMS M Jpyrue HEMaTepualbHBbIE PECYPCHI,
HEOOXO0UMBIE JJIs JOCTUKEHHSI TIOCTABICHHOM 11eTH;

— BBIOMpATh TYyTh AOCTIDKEHHS II€NH, IUIAHUPOBATh pEUICHHWE MOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHaJIbHbIE U HEMATEPUAIbHBIE 3aTPAThL;

— OpraHu30BBIBaTh 3(PPEKTUBHBIA TIOUCK PECypCOB, HEOOXOIUMBIX JUIS JIOCTHIKCHUS
MOCTaBJICHHBIX LENEH;

— COIOCTABIIATH IOJYYEHHBIN PE3yJIbTaT ACATENBHOCTH C ITIOCTABICHHOM 3apaHee LENbIO.

[To3HaBaTeNbHBIC YHUBEPCAIbHBIC YUeOHbIC AeHCTBUS BBIMYCKHUK HAy4YHUTCS:

— UCKaTh U HaXOJUTh 00O0OIIIEHHBIE CITOCOOBI PEIICHUs 33]1a4, B TOM YHCJIE, OCYIIECTBIISITh
pa3BepHYTHI HH(POPMAIIMOHHBIM TMOWUCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHBIE U
MO03HABaTEJIbHbIE) 3a/1a4H;

— KPUTHYECKH OIICHMBaTh M HHTEPHPETUPOBATH WH(POPMAIMIO C Pa3HBIX TO3MIIHIA,
pacro3HaBaTh U GUKCHPOBATH MPOTHUBOPEYHS B UH(POPMAITMOHHBIX NCTOYHHUKAX;

— HCIOJb30BATh PA3IHMYHBIE MOJEIBbHO-CXEMaTUYECKUE CpPEACTBA ISl MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€ M  OTHOILICHHWH, a TaKXe€ NPOTUBOPEYUM, BBISBICHHBIX B
MH(OPMAIIMOHHBIX UCTOYHUKAX;

— HaxXOJIUTh U MPHUBOJUTH KPUTHUYECKUE apTYMEHTHI B OTHOIICHUH JIEUCTBUN U CYXKICHUI
JIPYroro; CHOKOMHO M pPa3yMHO OTHOCUTBCS K KPUTHYECKHM 3aME4YaHUsIM B OTHOIICHUH
COOCTBEHHOTO CY)KJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJIUTh 33 PaMKH y4e€OHOTO IMpeIMeTa M OCYLIECTBIIATH lLieJIeHApaBICHHbIN MOUCK
BO3MOXHOCTEH IS IUPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS;

—  BBICTpAaWBaTh HWHIWBHIYAIbHYIO  00pa30BaTENbHYI  TPACKTOPHIO,  YYHTHIBAS
OTPaHUYEHUS CO CTOPOHBI APYTHX YYACTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

— MEHATH U YACPKUBATHh Pa3HbIC MO3HUIIMH B TTIO3HABATEIHLHOM S TEIIBHOCTH.

KoMMyHHUKaTHBHBIC YHUBEpCAIbHbBIE YIeOHbIE JIeHCTBUS BEIMYCKHUK HAYIUTCS:

— OCYIIECTBJIAITh JI€JOBYK0) KOMMYHHMKAIIHKO KaK CO CBEPCTHHKAaMH, TAK U CO B3POCIBIMU
(kak BHYTpH 0Opa30BaTelIbHON OpraHH3aIliy, TaK U 3a ee MpeaenaMu), MoJ0upaTh MapTHEPOB
JUTSL IETOBOM KOMMYHUKALIUKA MCXOJ M3 COOOpa)keHUM pe3ylbTaTUBHOCTU B3aUMOJACHCTBHUS, a
HE JIMYHBIX CUMIIATUH;

— TpU OCYIIECTBJIEHUHU TPYIIOBOM pabOThl OBITh KAaK PYKOBOJUTENIEM, TaK U YJIECHOM
KOMaH/bl B Pa3HBIX POJsX (TeHepaTop HJeH, KPUTHK, UCTIOTHUTEINb, BBICTYMAIOIINMA, SKCIEPT U
T.1.);

— KOOPIMHUPOBATh M BBIMONHITH PAOOTy B YCIOBUSX pPEATbHOTO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;




— pPa3BEpHYTO, JIOTMYHO M TOYHO H3JaraTb CBOI0 TOUYKY 3PEHMSI C HCIIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacrmo3HaBaTh KOH(DIUKTOTEHHbIE CUTYallMH M IPENOTBpAIaTh KOHMIMKTHL A0 HX
aKTUBHOM (ha3pl, BBICTpaWBaTh JEJOBYIO M O0pa30BaTeNbHYI0 KOMMYHHUKAIMIO, H30eras
JMYHOCTHBIX OLIEHOYHBIX CYKICHUN.

Ilpeomemnuvle

B pesynbrare usyueHus y4eOHOro mpeamera «XHUMHUS» Ha YPOBHE CpPEIHEro OOIIero
00pa3zoBaHwUsI:

BrinyckHUK Ha yriyOJI€HHOM YPOBHE HAYYHUTCS:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B OPMHUPOBAHUH PACKPHIBATH HA IPUMEPAX POJib
XUMUA B (OPMUPOBAHMM COBPEMEHHON HAayyHOW KapTUHBI MHpa ¥ B TPAKTHYECKOM
JIEATEIbHOCTH Y€JI0OBEKA, B3aUMOCBA3b MEXAY XUMHUEH U JPYTMMHU €CTECTBEHHBIMU HAyKaMU;

— WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHHE M SBOJIOLMIO OPraHUYECKOM XUMHUU Kak
HayKH{ Ha Pa3jIn4HbIX UCTOPUUYECKUX ITANax €€ pa3BUTHS;

— yCTaHaBIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3H MEXKIY CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XMUMHUYECKUX 3JIEMEHTOB M UX COEIMHEHUI
B COOTBETCTBHUU C MOJIOKECHUEM XMMUYECKUX DJIEMEHTOB B MIEPUOIUIECKON CUCTEME;

— AaHaJIM3UpOBaTh COCTAB, CTPOEHUE M CBOMCTBAa BEIIECTB, IMPUMEHSS IOJOXKECHUS
OCHOBHBIX XMMHYECKHUX TEOPUH: XMMHYECKOTO CTPOCHUS OPraHUYeCKHX coeAuHeHuil A.M.
BbytnepoBa, cTtpoeHuss aromMa, XUMUYECKON CBS3H, JIEKTPOJIUTUYECKON TUCCOIMAUU KUCIOT U
OCHOBaHUWH; YCTaHABIMBATh NMPUUYUHHO-CJICJACTBEHHBIC CBS3M MEXKIY CBONCTBAMHU BEIIECTBA U
€ro COCTaBOM, U CTPOCHUEM;

— MPUMEHSTH MPaBUJIa CUCTEMAaTHYECKON MEXIyHApOIHON HOMEHKIIATyphl KaK CpPEACTBa
pa3ianyueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIC U CTPYKTYPHBIE (POPMYJIBI HEOPTAHUUECKUX U OPTaHUYECKUX
BEIIECTB Kak HocuTelel wuHpoOpMamuu O CTPOCHMM BEIIECTBA, €ro CBONCTBaX U
MPUHAJJIEKHOCTH K ONPEEIIEHHOMY KJIacCy CO€ITMHEHU;

— OOBSCHATH TPUPOLY U CHOCOOBI 00pa3oBaHUs XHUMHUECKON CBSI3U: KOBaJCHTHOM
(ToNsIpHOM, HEMOJIIPHOM), MOHHOM, METAJUNIMYECKOW, BOJOPOJHONM — C IEIbI0 OMNpeaeieHUs
XUMUYECKON aKTUBHOCTH BEILIECTB;

— XapakTepus3oBaTh (PU3NUYECKHUE CBOMCTBA HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB U
YCTaHABIMBATh 3aBHUCHUMOCTh (PU3UYECKUX CBOWCTB BEHIECTB OT THUIMA KPUCTALTUYECKOU
peleTKy;

— XapakTepu3OBaThb 3aKOHOMEPHOCTH B HU3MEHEHUU XUMUYECKHX CBOMCTB MPOCTBIX
BEIIECTB, BOJOPOAHBIX COCIMHEHHM, BHICIITUX OKCHJIOB M TUIPOKCHJIOB;

— MPUBOJUTH MPUMEPHI XUMHUYECKUX PEaKIIU, paCKPHIBAIOIINX XapaKTEPHBIE XUMUYECKHE
CBOMCTBA HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB H3YUYEHHBIX KJIACCOB C LENbI0 HX
uaeHTU(UKAIUY U 00BICHEHUS 00JIaCTH MPUMEHEHUS;

— ONpeNeNsATh MEXaHM3M PEaKlUHUH B 3aBUCUMOCTH OT YCIOBUU NMPOBEAECHUS pPEAKIUU U
MPOTHO3UPOBATH BO3MOYKHOCTh MPOTEKAHMUSI XUMUYECKUX PEAKIIM HA OCHOBE THIIa XUMHYECKOU
CBSI3U U aKTUBHOCTU PEAreHTOB;

— YCTaHaBIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COETUHEHHUH OT
XapakTepa B3aMMHOTO BJIMSHHUS aTOMOB B MOJIEKYJlaX C ILI€JIbI0 MPOTHO3WPOBAHUS MPOJYKTOB
peaKIum;

— yCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTM XUMHYECKONM peakuud U CMEIICHHS
XHMHUYECKOTO PABHOBECHUSI OT Pa3IUYHBIX (HDaKTOPOB C IEIBI0 OMPEACNICHUS ONTUMAIbHBIX
YCIIOBHM MPOTEKAHUS] XUMUUECKHUX MPOIIECCOB;

— YCTaHaBJIIMBaTh TEHETUYECKYIO CBSI3b MEXAYy KJaccCaMH HEOPTraHWYeCKHX |
OpPTaHMYECKHUX BEIHIECTB [JIsi OOOCHOBAaHWS MPHUHIIMIHAILHOM BO3MOXXHOCTH IOJIYYEHUS
HEOPraHMYECKUX U OPraHMYECKUX COEUHEHHH 3aJaHHOT0 COCTaBa U CTPOEHUS;



— TmoAOupaTh pPEareHThl, YCIOBUS M ONPEIENATh MPOAYKTHI pPEaKUui, MMO3BOJISIOUINX
peann3oBaTh  Ja0OpaTOpHble U  MPOMBIIUIEHHbIE  CIIOCOOBI  MOMYYE€HHUS  BaKHEHIINX
HEOPraHMYECKUX U OPTaHHMYECKUX BEIIECTB;

— OTpEeNATh XapaKTep CPebl B pe3yibTaTe TUAPOIIN3a HEOPTaHUYECKIX U OPraHUYEeCKHX
BEIIECTB M TNPHUBOJIUTH INPHUMEPHl THIPOJIM3Aa BEHIECTB B MOBCEJHEBHOM >KM3HU 4YeNOBEKa,
OHMoJI0rnYecKkX 0OMEHHBIX IPOIECCaX U MPOMBIIIEHHOCTH;

— TPUBOAUTH NPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEAaKIMid B TMPHUPOJE,
MPOU3BOJCTBEHHBIX  MpoLleccaX W JKU3HEJCSATENbHOCTH  OpPraHM3MOB  OOOCHOBBIBATH
NPaKTUYECKOE HCIIOJIB30BaHUE HEOPraHMYECKMX W OPraHMYECKUX BEIIECTB M MX PEaKIuid B
IIPOMBIIIIICHHOCTH U OBITY;

— BBIIOJHATH XWMHYECKHH OSKCIIEPUMEHT [0 pPAClO3HABAHHUIO M MOJYyYCHHIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB, OTHOCALIUXCS K Pa3IHMYHbIM KJlaccaM COEAMHEHUIH,
B COOTBETCTBUU C MpaBWJIAMH U IpueMaMu 0e30MacHOi paboThl ¢ XUMHUUECKUMH BEILIECTBAMU H
J1a00paTOPHBIM 000PYIOBAHUEM;

— TPOBOAMWTH pAacCYeThl HA OCHOBE XUMHUYECKUX (OopMyn © ypaBHEHHMH peakUuid:
HAXO0XJICHWE MOJEKYIIpHON (QOpMyIbl OpPraHMYECKOro BEIIeCTBa [0 €ro IJIOTHOCTH U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM MO MPOAYKTaM CrOpaHUs; pacueThl
MacCOBOH 1011 (Macchl)

— XHMHYECKOTO COEMHEHUS B CMECH; pacyeTbl Macchl (00beMa, KOJMYECTBA BELIECTBA)
MPOJYKTOB PEaKIMH, €ClId OJHO U3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); PaCcUeThl
MaccoBOW WJIM OOBEMHOW JOJM BBIXOJA IMPOJYKTA PEAKIUU OT TEOPETUYECKH BO3MOXKHOTO;
pacueTsl TeraoBoro 3 dexra peakunu; pacyeTbl 00bEMHBIX OTHOIICHUN Tra30B MPH XUMUYECKUX
PEaKIusIX; pacyeTsl Macchl (00beMa, KOIMYECTBa BEIIECTBA) MPOJAYKTA PEAKIUHU, €CIH OJHO W3
BEIIECTB JIJaHO B BHJIE PACTBOPA C OMpPeAeNIEHHON MacCOBOM JT0JIel paCTBOPEHHOTO BEIIECTBA;

— WCIOJNB30BaTh METOJAbl HAyYHOTO IIO3HAHMSA: aHalW3, CHUHTE3, MOJCIMPOBAHNE
XUMHYECKHX MPOLECCOB M SIBICHUNW — MPH PEHICHUH Y4eOHO-HCCIIeNOBATEeNbCKUX 3a/ad Io
U3YYEHHIO CBOIMCTB, CLIOCOOOB IMOJyYSHHS U PAaCIIO3HABAHUS OPTaHMUECKUX BEIIECTB;

— BJaJIeTh NpaBUIaMU 0€30MacHOro OOpallleHusl C €IKMMH, FOPIOYUMH U TOKCHYHBIMHU
BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHMUHU;

— OCYUIIECTBJIATh MOUCK XMMHUYECKOHM HMH(OpMAIMM MO Ha3BaHUAM, HACHTHU(PHKATOPaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KpUTHYECKHM OIEHMBaTh W  HMHTEPIPETHPOBAaTh XUMHUYECKYI0  HH(OpMAIHIO,
COJIepIKAIIYIOCS B COOOIIEHHSIX CPEICTB MaccoBOi nHpopmanmu, pecypcax MHTepHeTa, HaydHO-
HOMYJSIPHBIX CTaThSX C TOUYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJISAX BBISIBICHUS
OIIMOOYHBIX CYXIE€HUN U GOPMUPOBAHUS COOCTBEHHOM MO3ULINN;

— yCTaHaBJIMBATh B3aMMOCBSI3U MEXIy (paKTaMu U Teopuell, MPUUUHON U CIIEACTBUEM IPU
aHaM3e MPOOJEMHBIX CUTyalldii ¥ OOOCHOBaHMM TIPHHMMAEMbIX pEIIeHUH Ha OCHOBE
XUMHUYECKHX 3HAHUIA;

— MPEICTABIATh MYTH PEIICHHUS TI00ATBHBIX POOIeM, CTOSAIINX MEepe]] YEIIOBEUECTBOM, U
NEPCHEKTUBHBIX HANPABICHUN PAa3BUTUS XUMUYECKUX TEXHOJOTMH, B TOM YHCIE TEXHOJOTHM
COBPEMEHHBIX MaTepUANIOB C Pa3IMYHON (PYHKIIMOHAITBHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHHKOB
CBIPbs, NEPEPAOOTKU U YTHIIN3ALUH IPOMBIIIUIEHHBIX U OBITOBBIX OTXO/I0B.

BhITycKHUK Ha yriTyOJI€HHOM YPOBHE MOTYYUT BO3MOKHOCTh HAYYHUTHCS:

— ¢opMynupoBaTh IIeNb HCCIEIOBaHUSA, BBIABUIATh M IPOBEPITH SKCIEPUMEHTAIHHO
THIOTE3bl O XHMHYECKMX CBOWCTBaX BEHIECTB HAa OCHOBE HMX COCTaBa M CTPOCHHS, WX
CHOCOOHOCTH BCTYNaTh B XHWMHYECKHE PpEAKLUH, O XapakTepe U MPOJYKTaX pa3IMyHBIX
XUMUYECKHUX PEaKLNi;

— CaMOCTOSITEJIbHO IJIAHMPOBATH M TPOBOIUTH XHMHUYECKHE OKCIIEPHUMEHTBHI C
coOroieHreM IMpaBuil 6e30MacHoi paboThI ¢ BellecTBaMH U 1a00paTOPHBIM 000PYOBaHUEM;

— MHTEPIPETUPOBATH JaHHBIE O COCTABE U CTPOCHUHU BEIECTB, MOJyYEHHBIE C TTOMOIILIO
COBPEMEHHBIX (PH3UKO-XHMUYECKIX METOJIOB;



— OIHCHIBaTh COCTOSIHME DJJIEKTPOHA B aTOME HA OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX MPECTABICHUN O CTPOCHUU aToMa i 0OBSACHEHUS PE3YJIbTAaTOB CIIEKTPATbHOTO
aHaJIM3a BELLECTB;

— XapakTepu30BaTh POJb A30TOCOJAEPXKAIIMX TETEPOUUKIMYECKUX COCAUHEHUH U
HYKJICMHOBBIX KUCIJIOT KaK B)KHEUIIIMX OMOJIOTHUECKH AKTUBHBIX BEILECTB;

— TPOrHO3UPOBATh BO3MOXKHOCTb IPOTEKaHUS OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiui, Jexalux B OCHOBE IPUPOJAHBIX U ITPOU3BOJCTBEHHBIX IPOLIECCOB.

Coaepsxanue TeM y4eOHOIo nmpeamera
Opranuyveckas xumus 10 kiaacc.
Pa3nen 1: OcHoBHBIE TeOpeTHYECKHE MOJIOKeHHsI oprannyeckoi xumuu (20 yacos).

[Ipenmer opranudeckoil xumuu. OCOOEHHOCTH CTPOEHHMsSI U CBOWCTB OPraHMYECKUX
COEIMHEHUI. 3HaYEHHUE U POJIb OPraHUYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U B )KU3HU
obmectBa. Kpamkuii ouepk ucmopuu pazeéumus op2anuyeckou xumuu. [Ipennocbulku co31aHus
TEOpUHU CTPOEHUS: TEOPUS PATUKAIIOB U TeOpHsl TUIOB, paboTsl A. Kekyne, O. ®panknanna u A.
M. BytnepoBa, cbe3n Bpaueil u ecrectBoucnbitatenei B r. Llneiiepe. OCHOBHBIE MONOXKEHUSA
TEOPUM CTPOEHUs OpraHMYecKux coequHeHuid A.M. byrnepoBa. XMMHYECKOE CTpOEHUE U
CBOWCTBa OpraHMYecKUX BelecTB. M3omepus Ha npuMepe H-OyTaHa U n300yTaHa.

OnekTpoHHOE oOOmMako u opOutamb, uX GOpMBL 5- u  p-. DIEKTPOHHBIE H
3JIeKTpoHHOrpaduyeckue (GopMmysipl atoma yriaepoja B HOPMajJbHOM U BO30YKAECHHOM
cocrosiHUsAX. KoBajleHTHas XUMUYecKasl CBSA3b U €€ Pa3HOBUAHOCTU: 0- U n-. Booopoonas ceszv.
CpaBHeHHE OOMEHHOTO U JOHOPHO-AaKLENTOPHOTO MEXAaHHW3MOB OOpa30BaHMs KOBaJIEHTHOU
cBsa3u. llepBoe BajeHTHOE cocTosiHME - -THOpuUIM3alus - Ha MPUMEPE MOJIEKYJbl METaHa U
Jpyrux ajakaHoB. Bropoe BajeHTHoOe cocTosiHME - -THOpuAM3aLus - HAa MPUMEPE MOJIEKYJIbI
sTHIIeHa. TpeThe BaJIGHTHOE COCTOSIHUE - P-rHOpUAN3aLHS - Ha IPUMEPE MOJIEKYJIbI-alleTUIICHA.
["'eomeTpust MOJIEKYJ paCCMOTPEHHBIX BEIIECTB U XapaKTEpUCTHKA BUIOB KOBAJICHTHOH CBSI3U B
HUX. Moodenv [unnecnu 05t 00vACHeHUsL 83AUMHO20 OMMATKUBAHUSL 2UOPUOHBIX OpOumaneli u ux
PACHONOMNCEHUS 8 NPOCPAHCINGE C MUHUMYMOM IHEPSUU.

Knaccudukanus OpraHMYeCKUX COEIMHEHUN I0 CTPOCHHMIO «YIJIEPOJHOTO CKEJeTay:
alMKINYecKue (aJKaHbl, aJIKEHbI, AJKHHbI, aJKaJAUEHBbI), KapOOUUKINYECKUE (LIUKIOAIKAHbI U
apeHbl) u  rerepouukinyeckue. Kmaccupukanuss — OpraHM4ecKMX — COEIUHEHHH 1o
(GYHKLIMOHAJIBHBIM TpYMNIaM: CHUPTHI, (EHONbI, NPOCTble 3(PUPHI, aJIbAETH]Ibl, KETOHHI,
KapOOHOBBIE KHCIIOTHI, CJOXHbIE 3¢upbl. HomeHknarypa TpuBuanbHas, palnuoOHajbHAas U
NIOITAK (IUPAC). PauMoHanbHas HOMEHKJIATypa KakK IPEIIECTBEHHUK HOMEHKIATYPbI
NIOITAK. Ilpunuunel oOpa3oBaHus Ha3BaHMM oprannyeckux coeauHenuii no MHIOITAK:
3aMEILIEHUs, POAOHAYAIBHOM  CTPYKTYpBl, CTapLIMHCTBA XapaKTEPUCTHUECKUX  TPYII
(anm¢aBUTHBIN MOPSIIOK).

CrpykTypHass HM30MepHsl M €€ BHUABI: HM30MEpPHUS «YIJIEPOJHOIO CKEJIeTa», H30MEpHs
MOJIO)KEHUS (KpaTHOM CBSI3M M (YHKIMOHAJIBHOW TPYIIBI), MEXKKJIaccoBas H30MEpHSL.
[IpocTpaHcTBEHHass M30MEpUs U €€ BUJBL: T'€OMETpUYECKas M ONTHYecKas. buonocuueckoe
3HaueHue onmuyeckou  uzomepuu. Ompadicenue ocobeHHocmel  CMpPOeHUs.  MONEKY
2eoMempudeckux U ONMU4ecKux U30Mepoe 6 ux Ha36aHuUsX.

[TonsiTue o peakuusx 3amerieHus. [amoreHupoBaHuEe aJKaHOB W ApPEHOB, IIEJIOYHOM
TUApPOIN3 rajoreHankaHoB. IloHsate o peakuusax nOpucoenuHeHus. ['mapuposanue,
TUIpOrajioreHupoBaHue, raloreHpoBaHue. Peakiinu noaumepusay v NOJUKOHACHC AN,
[TonsiTve o0 peakuusaX OTIIEIUIEHWS  (PIMMHUHUpPOBaHuUsA). JlermapupoBaHue  alKaHOB.
Herunpatauust cnuptoB. [lermapoxiopupoBaHue Ha mOpumepe TranoreHainkaHoB. [loHstue o
KPEKHHIE aJIKAaHOB U JIENIOJMMEPU3ALIMK NTOJIMMEPOB. Peakuiny nusomepuzanuu.

Tomonumuueckuii u cemeporumuyeckuti paspvlé KOGANEHMHOU XUMUYECKOU CB8A3U;
obpazoeanue KOBANEHMHOU C8A3U NO OOHOPHO-aKyenmopHomy mexanusmy. llonsTHe o
Hykieopuie u anekrpoduie. Kraccupukanus peakuuil 1o TUIY pearvpyromdx YacTHUI]
(HykJIeO(HIIbHBIE U JEKTPOQHIbHBIE) U MPUHLIUIY U3MEHEHHs COCcTaBa MOJEKyJbl. B3aumHoe



BIMSIHAE AaTOMOB B MOJIKyJaX OPraHMYeCKUX BeIlecTB. MHIYKTHBHBIA W Me30MEpHBIN
s dextrl. [IpaBmno MapkoBHUKOBA.

PacueTHble 3a7a4um.

1. Beruncnenue BbIX0/1a MPOAYKTa PEaKIMK OT TEOPETUYECKU BO3MOXKHOTO.

2. KoMOuHMpOBaHHBIE 3aJa4H.

Pa3nen 2: Yraesoaopoabl (47 yacoB)

[TonsiTre 06 yriaeBoa0poaax.

Ankanol. I'omonorunyeckuii psag u oduast popmyna ankaHoB. CTpoeHHE MOJIEKYJIbI METaHa
U Ipyrux ankaHoB. M3omepust ankaHoB. dusnueckue cBOMCTBA ajlkaHOB. AJIKaHbI B IPUPOJIE.
[TpomblIeHHbIE CITOCOOBI IMOJIYYEHUS: KPEKUHI AlKaHOB, (DPAaKLMOHHAs IEperoHka HeQTu.
JlaGopaTopHble CIOCOOBI MOJMyYeHHs alKaHOB: CHHTE3 Bropua, mekapOoKcmiIMpoBaHUE COJen
KapOOHOBBIX KHMCIIOT, FTMIPOIN3 KapOuja anomuHus. Peakuuu 3aMerienus. ['opeHue aakaHoB B
pa3IMuYHBIX yCIOBMSX. TepMUUecKOe pa3joXKeHHE ajJKkaHoB. J3oMmepuzalus ajKaHOB.
[IpumeHenue ankaHoB. MeXaHU3M peakUUU paJAUKAIBHOIO 3aMEIIEHMs, €ro CTaJuu.
[TpakTHueckoe HCHOIb30BAaHUE 3HAHUM O MexaHu3Me (CBOOOJHO-paMKalbHOM) peakluil B
IpaBUJIaX TEXHUKHU O€3011aCHOCTH B OBITY M Ha IPOU3BOJICTBE.

Ankenwi. 'omonmoruueckuii psia u odmas popmyna ankeHoB. CTpoeHHE MOJIEKYIIbl TUIICHA
U JIPyrux ajlkeHoB. M3oMepus alkeHOB: CTPYKTYpHas M IpocTpaHcTBeHHas. HomeHknatypa u
¢usnueckue cBOWCTBAa alKeHOB. [loidyyeHHe STUIEHOBBIX YIJIEBOAOPOJOB W3 aJKaHOB,
rajIoTeHAJIKaHOB U CIIUPTOB. [lonsApusayus n-césasu 6 MONeKy1ax alkenos HaA npumepe nponemd.
[Tonstue 06 wunHnykTHBHOM (+I) 3ddexre nHa npumepe Monekynsl mpomneHa. Peakuuu
IPUCOEIUHEHUsT (TaJIOTeHUPOBAHKE, TUAPOraIOTCHUPOBAHUE, TUApaTalus, TUAPHUPOBAHUE).
Peakuuu okuciieHus v noaumepusalu ajkeHoB. [I[puMeHeHne alkeHOB Ha OCHOBE X CBOMCTB.
MexaHu3M peakiuu 3JIeKTPOPMIBHOTO NPUCOEAUHEHUs K ankeHaMm. OKucienue ankenos 6
CMACKUXY U «IHCECMKUXY YCILOBUSIX.

Ankunvl. T'omonormueckuil psn  ankuHoB. OOwmas ¢opmyna. CTpoeHHE MOJEKYJIIbI
aneTwieHa M JOpyrux ankuHoB. M3omepus ankuHoB. HoMmeHkmatypa aneTHJIEHOBBIX
yrieBoaopoaoB. llomydyeHue ankWHOB: METAHOBBIM M KapOWIHBIN crocoObl. Puznyeckue
CBOIcTBa ankuHOB. Peakuuu mnpucoeNWHEHUs: TraJloreHUpoBaHUE, TUPOrajlloreHHpOBaHUE,
runparaius  (peakuus KyuepoBa), ruapupoBanue. Tpumepuzanus aneTwieHa B O€H30I.
[Tpumenenue ankuHoB. OkucaeHne ankuHOB. OcoOble CBOWCTBAa TEPMUHAIBHBIX AJIKMHOB.

Ankaouenvr. OOmas ¢opmyna ankagueHoB. Ctpoenue Moinekyn. HW3omepus u
HOMEHKJIaTypa ajkaaueHoB. Pusnueckue CBOMCTBA. B3anMHOE pacronokeHue I-CBs3el B
MOJIEKyJaxX aJKaJAMEeHOB: KyMYJIMPOBAHHOE, CONpsHKEHHOe, H3oaupoBaHHOe. OcobeHHOCTH
CTPOEHHSI CONPSDKEHHBIX alIKaJME€HOB, WX TOJIyYEHUE. AHano2us 8 XUMUYECKUX CBOUCmEax
ankenos u ankaouenos. Ilonumepusanus ankaaueHoB. HaTypanbHbI M1 CHHTETUYECKHH KaydyKH.
Bynkanuzanus kayuyka. Pesmna. Paborer C.B. JlebemeBa. OcoOEHHOCTHM peakiuit
IIPUCOEANHEHHNS K aJIKaJUEHAM C COTIPSKECHHBIMU I-CBSA3SIMH.

Luxnoankanwl. IloHsATHE O MUKIIOATKAHAX U UX CBOMCTBax. [ OMOnOrndYecKkuii ps U oo1Iast
dopmyna muknoankanoB. Hampspkenue nukia B C3H6, C4H8 u C5Hio, kondopmanmu CO6H12.
W3omepust nMKiIOankaHoB (IO «YTJIEPOJHOMY CKENEeTy», YuUC-, MPAHc-, MEKKIACCOBast).
XVMHYECKHE CBOMCTBA LMKJIOAIKAHOB: TOpPEHHE, DPA3JI0KEHHE, PaJUKaIbHOE 3aMEIICHUE,
uzomepusayus. Ocodble CBONCTBA UKJIONPONaHa, IUKJIO0yTaHa.

Apenwi. ben3zon xak npenacraButenb apeHoB. CTpoeHHe MoJieKyabsl OeHzoma. ComnpsikeHne
n- cBszedl. M3omMepusi 1 HOMEHKIJIATypa apeHoB, MX nosydyeHue. ['omonoru GeHszomna. BnusHue
OOKOBOHM IIeNH Ha 3JIEKTPOHHYIO IUIOTHOCTH CONPSIKEHHOro M-00J1aka B MOJIEKYJIax TOMOJIOTOB
OeH30/1a Ha TOpUMepe Toilyojda. XHMMHUYEeCKHe CBOWcTBa OeH3oia. Peakium 3amernieHust ¢
ydactueM OeH3oJa: raJloreHUpoBaHKe, HUTpPOBaHUE U ankuwirpoBanue. [Ipumenenue O6eHsona u
€ro roMoJioroB. Paoduxanvnoe xnopuposanue 6enzona. Mexanusm u ycnosus nposeoeHus:
peaxkyuu paoukaibHo20 Xaopuposanus Oeuzona. Kamanumuueckoe eudpuposanue 6en3zona.
Mexanusm peakyuii 21eKMpoPUIbHO20 3aMEeWeHUs: 2al02eHUPOBAHUSA U HUMPOBAHUSA OEH30.1a U



e20 2omonoeos. CpaBHEHHE PEAKIMOHHOW CIIOCOOHOCTH OEH3071a M TONyoja B PEaKIMIX
3amenieHusi. OpueHtupyrouiee aeictsue rpynmnbl atoMmoB CH3— B peakimusix 3amenieHus c
yuactueM Ttonyosa. Opuentantsl | u Il poma B peakumsix 3aMerieHusi ¢ y4aCcTHEM apeHOB.
Peakiiny O0OKOBBIX LiENEN aIKAIOEH30JI0B.

Ilpupoonvie ucmounuxu yeneeooopooos. HedThb W ee TpOMBINUICHHAs mepepadoTKa.
®pakimoHHas TMEpPEroHKka, TEPMUYECKUN U KaTAIUTHYECKUM KpekuHr. [Ipupomubiii ras, ero
COCTaB M IPAKTUYECKOE HCHOJb30BaHuEe. KameHHbId yronb. KOKCOBaHHME KaMEHHOTO YIJIA.
Ilpoucxooicoenue npupoOHvIX UCMOYHUKOB Y2ne8000p0008. Pugopmune, ankunuposanue u
apomamuzayusi Hegpmenpooykmos. IKOIOTUYECKUE AaCMEKThl J0O0bIYM, TepepaboTKu U
MCIIOJIb30BaHUS MOJIE3HBIX HCKOMAeMbIX.

PacueTHble 3a1a4H.

1. Haxoxaenue MonekyasipHOi (OpMyIibl OPraHuYecKoro COeAMHEHUs 10 Macce (00bemMy)
MPOJIYKTOB CTOpPAHUS.

2. HaxoxneHnue MOJeKyIsspHOU (opMyIibl BEHIECTBA [0 €r0 OTHOCUTENbHOM MJIOTHOCTH U
MacCcOBOH J10J1€ 3JIEMEHTOB B COEJUHEHUSX.

3. KoMOuHMpOBaHHBIE 3aa9H.

Paznen 3: Kuciiopoacoaep:xamue coequnenus (33 yaca)

Cnupmui. CoctaB M Kiaccuukanuss cnuptoB. M3omepus cnuptoB (II0JIOKEHHE
TUAPOKCUIIBHBIX TPYII, MEXKJIAcCOBasi, «YyrJIepOAHOro ckenera»). dusnyeckue CBOWCTBA
CIHMPTOB, UX MOJTy4YeHHE. MeKMONEKYIIpHast BOAOPOAHAs CBsI3b. OcobeHHOCMU 3IeKMPOHHO20
CmMpoeHUs MoaeKyl Ccnupmos. XUMHUYECKHUE CBOWCTBA CIUPTOB, OOYCJIOBIECHHbIC HATUYHEM B
MOJIEKYJaX THIPOKCHIIBHBIX TPYNI: OOpa3oBaHWE aJKOTOJSTOB, B3aWMOJICHCTBHE C
raJIoTeHOBOJIOPOAAMH,  MEXKMOJICKYJSIpHasT W BHYTPUMOJIEKYNApHAas  JIerHIpaTaius,
STepU(UKAINS, OKUCICHHE U IeTUPUPOBaHIe cTUPTOB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX
cnuptoB. KauecTBeHHass peakiusi Ha MHOTOATOMHBIE CIHMPTHL. BaxkHeilliue mnpeacTaBUTENnu
cnupToB. DHU3MOIOTHYECKOE JCHCTBUE METaHOJa M 3TaHO]a. AJIKOTOJHM3M, €ro MOCIEICTBHSL.
[TpoduakTuka anakoroau3ma.

@enonvt. Denon, ero puznueckre CBONCTBA U MOJydeHHe. XMMUYECKHUE CBOMCTBA (heHoa
Kak (yHKIMA ero ctpoeHus. KucinoTHele cBoiicTBa. B3zaumHOe BiusSHHE aTOMOB U TpymIl B
MOJIEKyJlaX OpraHWYEeCKHX BellecTB Ha mpuMmepe ¢enona. [lomukonneHcanus ¢enoma c
dopmanbaerunom. KayectBennas peaxius Ha denon. [Ipumenenue denona. Kraccuguxayus
@enonos. CpaBHEHHE KHUCIOTHBIX CBOMCTB BEIIECTB, COIEPIKANINX THIPOKCHIBHYIO TPYIIIY:
BOJIbl, OJTHO- U MHOTOaTOMHBIX CIIUPTOB, (heHoNa. DnekmpoduibHoe 3amewjeHue 8 OeH301bHOM
konvye. [TpumeHerne mpou3BOIHBIX (heHoma.

Anvoecuowi. Kemownwi. CTpoeHHE MOJEKYJ1 albJeTHA0B U KETOHOB, UX H30Mepus M
HOMeHKaTtypa. (OcoOEHHOCTH CTpOeHMsI KapOOHWIBHOM rpynnbl. PuU3NyecKkue CBOMCTBA
dopmanpaeruia U ero romojoros. OTAenbHBIE NPEACTABUTENN aANbJETUIOB M KETOHOB.
XUMHUYECKHE CBOHCTBA albJIETHJ0B, OOYCIOBJICHHbIE HAIWYHNEM B MOJIEKyJe KapOOHWIbHOU
IpynIbsl aToMoOB (THAPUPOBAHME, OKUCIEHHE aMMMAaYHBIMH DPAacTBOpaMHM OKcHJa cepedpa u
ruapokcuaa meau (II)). KadyectBeHHwsie peaknum Ha ambaeruapl. Peakiys MOJMKOHICHCAIUH
dopmanbaeruna ¢ ¢eHoaoM. OCOOEHHOCTH CTPOCHHS W XMMHUYECKHX CBOWCTB KETOHOB.
HykneodunpHoe nmpucoeanHeHe K KapOOHMITEHBIM COSIUHEHHIM. B3aumHoe iusnue amomos 8
monekynax. Ianocenuposanue anv0ecudo8 U KemMoHO8 NO UOHHOMY MeXAHU3IMY HA C8emy.
Kauecmeennas peaxyus Ha MemuiKemoHul.

Kapoonosvie xucniomovl. CTpoeHHE MOIEKYIT KapOOHOBBIX KHUCIOT U KapOOKCHUIBHOU
rpymmbl.  Kiaccudukanus w HOMEHKJIATypa KapOOHOBBIX KHCIOT. Dusndeckwe CBOICTBa
KapOOHOBBIX KHCIOT M HX 3aBUCUMOCTh OT CTPOCHHMsS MoJieKyl. Kapbonogvie kuciomwl 8
npupoode. buonocuueckas ponv kapbonosvix kKuciom. OOIIUE CBOWCTBA HEOPTaHWYECKUX W
OpPraHMYeCKUX KHUCIOT. BiusHHe yriieBOJOPOIHOrO paguKana Ha CHUIIy KapOOHOBOH KHCIIOTHI.
Peakiust srepudukanmy, ycinoBus €€ TPOBEACHUS. XHUMHUYECKHE CBOWCTBA HEMpPEAEThHBIX



KapOOHOBBIX  KHCJIOT, OOYyCJOBJCHHblE HalU4YMeM II-CBS3M B  MoJeKyne. Peakyuu
INEKMPOPUNLHO20 3amMewjerus ¢ yuacmuem OeH30UHOU KUCIOMbL.

Cnoocnvie  3¢upvl.  CTpoeHHE CIHOXKHBIX IPUPOB. H30Mepusi  CIONHCHBIX  I¢hupos
(«yenepoonoco cxenemay u medickiaccosas). Homenknarypa cioxHbeix 3¢upoB. OOpaTUMOCTh
peakuuu >TepuduKanuu, THAPOIN3 CIOXKHBIX 3pupoB. PaBHOBEecHe peakiuu dTepuPUKALIH -
THJIPONIN3a; PaKTOPbI, BIUAIOLINE HAa HEro. PeleHre pacueTHbIX 3a/1a4 Ha ONpeeIeHUEe BbIX0/1a
pOAYKTa peakiuu (B %) OT TEOPETUYECKH BO3MOXKHOTO, YCTAHOBJICHUE (HOPMYJIIBI M CTPOCHHUS
BEILIECTBA 10 MPOIYKTAaM €ro CropaHus (MM FUApOIN3a).

Kupwi. upel — cinoxsble 3(UpHI TIAUIEpHHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHHE
xupoB. HomeHnknarypa n knaccuduxanus >xupoB. Macna. XXupel B npupone. buonoruueckue
¢ynkuuu sxkupoB. CBoiicTBa kupoB. OMBUICHHE >XHUPOB, NojdydeHue wmbuia. OOBsiCHEHHE
MOIOIIMX CBOMCTB MbUIa. ['mapupoBanue xujakux >xkupoB. Maprapun. Ilonsatue o CMC.
O0bsicHeHne Moromux cBoiicTB Mbu1a 1 CMC (B cpaBHEHUN).

JKCIepUMeHTAIbHbIE 3a1a4H.

1. Pacrio3HaBaHue pacTBOpOB allerata HaTpus, KapOOHaTa HaTpUsl U cTeapaTa HaTpud. 2.
PacniozHaBanmne 00pas1oB CIMBOYHOrO Maciia U MaprapuHa. 3. [Tomyuenne kapOOHOBOM KHCIOTHI
u3 Mbuia. 4. [lomyyeHue ykcyCHOW KMCIOTHI U3 alleTaTta HaTpusl.

Paznen 4: Azorconep:kanue coenuHeHusi. ['erepounkinyeckune coequnenus (19 yacon).

Amunei. CoctaB M cTpoeHue amMuHOB. Krnaccudukanus, u30Mepuss U HOMEHKIATypa
aMuHOB. AnudaTtnyeckue aMuHbl. AHWIMH. [lomydeHue aMHWHOB: aNKWIMPOBAHWE aMMHUAKa,
BOCCTAHOBJICHHE HUTpocoequHeHnil (peakuust 3uHuHa). Du3nyecKkue CBOWCTBA AaAMUHOB.
XUMHUYECKUE CBOMCTBA aMUHOB: B3aUMOJECHCTBUE C BOJOM M KHUCIOTaMH. ['oMoJIOrnyeckuit psj
apOMAaTHUUYECKUX aMHUHOB. AIKunuposanue u ayuiuposanue amunos. BzauMHoe BIUSHUE aTOMOB
B MOJIEKYyJIaX Ha MpUMEpe aMMHaKa, anu(aTHIecKuX M apOMaTHYeCKUX aMHUHOB. [Ipumenenune
aMUHOB.

Amunoxucnomor u Oenku. CoCTaB M CTPOCHHE MOJIEKYJT aMUHOKHUCIOT. W3omepus
AMUHOKHUCJIOT. JIBOMCTBEHHOCTh KHMCIOTHO-OCHOBHBIX CBOWCTB aAMHHOKHMCIOT U €€ IPUYUHBI.
BzaumopeiicTBe aMHUHOKUCIIOT C OCHOBaHUSMU. B3anmoneicTBe aMUHOKUCIIOT C KUCJIOTaMH,
obpaszosanue cnodxcHvix 3¢upos. OOpa3oBaHUE BHYTPUMOJIEKYIAPHBIX cojed (OUMOISIpHOTO
noHa). Peakiys moiMKoHAEHCAlMY aMMHOKUCIOT. CUHTETHYECKUE BOJOKHA (KalmpoH, SHAHT U
ap.). buonoruueckas posib aMMHOKUCIOT. [IpuMeHeHne aMUHOKHUCIIOT.

benkn xak npupoansle Ovononumepsl. [lenTuaHas rpynmna aToMoB U NMENTHAHAS CBS3b.
[Mentuapl. benku. IlepBuuHas, BTOpUYHAasT M TPETUYHAS CTPYKTYPHl OENKOB. XHUMHYECKHE
CBOIicTBa O€NKOB: TOpEHHe, JeHaTypalus, TUAPOJIN3, KaueCTBEHHbIC (IIBETHBIE) pEaKLHUU.
buonornueckne ¢ynkiuu OenxoB. 3HaueHue OenkoB. Yemeepmuunas cmpykmypa 0enikoe Kax
azpezayus b6enkosvix u Hebenkosvlx monexyn. I'mobanpHas mpobiema OeIKOBOTO TOJOIAaHUS U
IIyTU €€ PELICHMUS.

Hyxneunosvie kucnomwv. OOmMHA 1iaH CTpoeHWs HykieoTunoB. Ilonstue o
MUPUMHUIUHOBBIX U MYPUHOBBIX OCHOBaHMsX. [lepBUuHas, BTOpUYHAS U TPETUYHASI CTPYKTYPhI
mousiekynbl JIHK. buonormueckas pons JIHK u PHK. I'ennas umkenepuss u OMOTEXHOJIOTHS.
Tpancrennbie GOPMBI JKUBOTHBIX U PACTCHUH.

Pa3znen 5. Xumus npupoanbix coennnenuii (17 yacon)

MoHo-, 11- 1 nonucaxapubl. [IpeacTaBuTeNn Kaxk10M rPyIIbI.

Buonornyeckas ponpb yrieBoaoB. X 3HaueHHe B KHU3HU YeJIOBEKa U OOIECTBa.

Monocaxapuouwl. I'mioko3sa, ee pusndeckue cBoiictBa. CTpoeHHE MOJICKYIbI. PagHosecust 6
pacmeope 2noKo3bl. 3aBUCUMOCTb XMMHUYECKUX CBOWCTB IUIIOKO3bl OT CTPOECHMSI MOJIEKYJIBI.
Bsaumopeiicteue ¢ runpokcunom menu (II) mpu koMHaTHOW TemmepaType M HarpeBaHUW,
TepU(UKAIMS, PEaKUus «CcepeOpsSHOro 3epKayia», TUApUpoBaHHe. [r0OK03a B MpUpOE.
buonornueckast ponpb riaroko3bl. [I[puMeHeHne IiroKo3bl Ha OCHOBE €€ CBOMCTB. DpyKTO3a Kak



U30Mep I0K03bl. CpagHeHue cmpoenuss MOJeKYI U XUMUYECKUX C8OUCME 2NIIOKO3bl U )PYKMO3bl.
@pykmosa 6 npupooe u ee OUOLO2UYECKAs POlb.

Hucaxapuow. CtpoeHune aucaxapuioB. BoccTaHaBiuBawoomyue ¥ HEBOCCTAHABIMBAIOLIUE
nucaxapuabl. Caxaposa, JIakTo3a, MajlbTO3a, UX CTPOCHHE U Ouonormyeckass posb. ['maponus
nucaxapuioB. [IpombllieHHOE MOTY4YEHHE caXxapo3bl U3 IPUPOJHOTO ChIPBS.

Honucaxapuov. Kpaxman ¥ 1e/UIr0103a (CpaBHUTENbHAS XapaKTEPUCTHKA: CTPOEHHE,
CBOIicTBa, Ouosoruyeckass posb). DU3NYECKHUE CBOWCTBA IOJINCAXAPUAOB. XUMUYECKHE
cBoiicTBa monucaxapunoB. ['maponu3 nonucaxapunoB. KadecTBeHHass peakius Ha Kpaxmall.
[Tonucaxapuasl B IHpUpoAe, uUX Ouonornueckas poib. llpuMeHeHune mnosmcaxapuaos.
HckyccTBeHHBbIE BOJIOKHA. B3auMonelcTBrEe LEUII0I03bI ¢ HEOPraHUYEeCKUMH M KapOOHOBBIMU
KHCJIOTaMHU.

JKcNepUMEeHTAJIbHbIE 3aa4H.

1. Pacrio3HaBaHue pacTBOPOB TJIIOKO3bI U MIHLIepHHA. 2. OnpeeneHrne Haauuus Kpaxmania
B Mejie, XJiebe, MaprapuHe.

Bumamunwvi. Tlonstue o ButammuHax. Mx knaccuduxamuss um oboznauenue. Hopwmbl
notpebieHus BuTaMiuHOB. BogopactBopumbie (Ha nmpumepe ButamuHa C) U KHUPOPACTBOPUMEBIE
(ma mpumepe ButaMuHOB A u D) Butamunbl. [loHsitue 00 aBUTaMUHO3ax, THUIEP- U
TUIIOBUTAMHUHO32X. [Ipodunaktuka ABUTAaMHUHO30B. OTtnenbHbIe MpeICTaBUTENH
BosiopacTBopuMbIX BUTaMUHOB (C, PP, rpynnsr B) u sxupopactBopumbix ButamuHoB (A, D, E).
Wx Ouonoruyeckasi pob.

@Depmenmul. TloHsTHe 0 (epMEHTaX KaKk O OMOJOTHYCCKUX KaTaiau3aropax OeIKOBOM
npuponabl. 3HadeHHe B OHOJOTMM W TPUMEHEHHE B MPOMBINUIEHHOCTH. Kiaccudukanus
depmenTOB. OCOOEHHOCTH CTPOCHUS U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTH U 3()(HEKTUBHOCTS.
Oco0eHHOCTH CTPOEHUS U CBOMCTB B CPABHEHUHU C HEOPTAaHUYECKUMU KaTalIU3aTOPAMH.

T'opmonwt. TIoHsATHE O TOPMOHAX KaK OMOJOTMYECKH aKTUBHBIX BEILIECTBAX, BHITOIHSIOLINX
SHAOKPUHHYIO PETYJSIUI0 KU3HEACSITeNbHOCTH OpraHu3MoB. Kiaccudukamuss TOpMOHOB:
CTEpOM/Ibl, IPOU3BOJHBIE AMUHOKHUCIIOT, MOJUNENTHIHbIE U OENKOBble TOPMOHBL. OTIENbHbIE
IIPEJICTaBUTENIA TOPMOHOB: 3CTPAAMOI, TECTOCTEPOH, MHCYJIMH, aJipEHAJINH.

Jlekxapcmea. TloHaTne 0 JekapcTBaX KaK XMMHOTEpPANeBTUYECKUX Mpenaparax. [ pymmsl
JeKapcTB: Ccynb(aMuasl (CTpEenTOUn]), aHTHOMOTUKH (TEHUIWUIMH), aclUpHH. besomacHbie
CrocoObl TMpUMEHEHUs, JieKapcTBeHHble QopMmbl. KpaTkue wHcTOpUYecKHe CBEACHUS O
BO3HUKHOBEHUHU U PA3BUTHUU XUMUOTEpanuu. MexaHu3M JEHCTBUS HEKOTOPBIX JIEKApPCTBEHHBIX
[IPEnapaToB, CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOICTB HAa OCHOBE aHaIM3a XMMHUYECKOTO
CTpoeHUsl. AHTHOMOTHKHM, MX KiacCHU(UKalus MO CTPOEHHUIO, TUIy M CIEKTPY JeHCTBUS.
Jucbakrepuo3. HapkoTuku, HapKkoMaHus U ee MpouIaKkTHUKa.

YueOHO-TeMaTHUYECKHIi IUIaH 4 yac B Helelo; Bcero 136 u.

HaumenoBanue Bcero uacos IIpakTuyeckue KonTpoJbHbIe
pasjeJa padoThI padoThI

OCHOBHEIE 20 2 1
TEOPETUYECKHUE
MOJIOKEHUS
OpPraHUYECKON XUMUU
YrieBo10po/ibl 47 1 1
Kucnopoocoaeprkar 33 2 2
1€ COCAUHCHUS
A3zoTcoepkaniue 19 0 1
COE€UHECHHUS.
I'ereponukimueckue
COCIMHCHUS
XUMUS IPUPOTHBIX 17 1 0
CO€IUHEHMI




| Mitoro | 136 | 6 5

Conep:kanue TeM y4eOHOro Kypca
Oprannyeckasi xumus 11 kiaacc.

Paspnen 1: Metoabl HayuHoro no3Hanus (1 gac)
Hayunple MeTOnpl UCClIENOBaHHS XUMHUYECKMX BEIIECTB U MpeBpaiieHuid. Pomb
XUMHUYECKOTO IKCIIEPUMEHTa B TMO3HAHUU MPUPOAL.. MojaenupoBaHUE XMMHUYECKUX SIBICHUM.
B3aumocBs3p xumuu, GU3NKH, MaTeMaTHKU U Ononoruu. EcrecTBeHHOHay4YHAsI KApTUHA MUPA.

Pa3nen 2: Teopernuyeckue ocHOBbI xuMun «CoBpeMeHHbIE MPeICTABJIEHUs 0 CTpoeHuH aToma» (11
4acoB)

OcHOBHBIE CBEIEHHUA O CTPOEHUHM aroma. Sapo: NmpoToHsl UM HEWUTpOHBI. M30TOmBI.
DNEeKTPOHBI. JJEKTPOHHAs 000JI0YKa. DHEPreTHYecKuii ypoBeHb. (OCOOCHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-r0 U 5-r0 NEpUOJ0B NEPUOANUYECKOIN cuctemsl [,
H. MenpneneeBa (mepexonnbix sjemeHTOB). [lonstue 006 opOutansx. S- u p-opOuTanu.
DNEeKTPOHHBIE KOH(PUTYpAIlMd aTOMOB XUMHUYECKHX 3jeMeHTOB. [lepmonuueckuii 3akon . .
MenpneneeBa B cBere yueHus o crpoeHun artoma. Otkpeitue J. W. MenneneeBbiM
IIEpUOIAYECKOro 3akoHa. [lepuoanyeckas cucrema xumuueckux iemeHToB /. 1. Menneneena
— Tpaduyeckoe OTOOpaKeHHE MEPHOANYECKOro 3aKoHa. (Du3nueckuii CMBICI MOPSAKOBOTO
HOMEpA 3JIEMEHTa, HOMEpa IIepuoJa M HOMepa rpymnibl. BajmeHTHbIE 351eKTpOHBI. IIpuumHbI
M3MEHEHHUs CBOMCTB AJIEMEHTOB B MEpHOAaxX W rpynmax (TaaBHbIX noarpynnax). [Tomoskenue
BOJIOpOJia B MEPUOJNYECKON CHUCTeMEe. 3HAYeHHE NEePUOJAMYECKOTO 3aKOHA M NEPUOAMYECKOMN
cucteMbl xuMuueckux snemeHtoB JI. M. MenaeneeBa nansi pa3BUTHUS HAyKU W TOHMMaHUs
XUMHUYECKON KapTHHBI MUPA.

Paznen 3: «Xumuueckas cBsi3zb» (11 yacoB)

Nonnas xumuueckas cBs3b. Katuonsl u annonsl. Knaccugukanus nonos. MoHHble kpuc-
Tajinyeckue pemerkd. CBONCTBAa BELIECTB C ATHUM TUIOM KPUCTAUIMYECKHUX PEIIETOK.
KoBaneHTHass XuMMHYECKass CBsI3b. OJEKTPOOTpULATENbHOCTh. IlossipHas u  HemoussspHas
KOBaJIeHTHbIE CBsA3M. Jlumonb. IlonspHOCTH CBA3M M MOJSPHOCTH MoOJEKynbl. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBI MEeXaHU3Mbl 00pa30BaHMs KOBAJEHTHOW CBA3M. MOJEKyJspHble U
aTOMHBIE KpUcTajuinyeckue pemerkd. CBONCTBA BEIIECTB C 3TUMHU TUIAMU KPUCTALIIMUECKHUX
pewmerok. Mertammnyeckas XxuMHyeckass CBsi3b. OCOOEHHOCTH CTPOEHHUS aTOMOB METaJlIOB.
Mertannuueckass XUMUYeCKasi CBA3b M MeTaJNIMYecKas KpucTajaudeckas pemierka. CBoiicTBa
BEUIECTB C ATHUM THUIIOM CBSI3U. BonopoaHas xumuueckas cCBs3b. MexXMOJeKyIspHas U
BHYTPUMOJIEKYJISIPHAsE BOJOPOJHAsl CBsI3b. 3HAUEHUE BOJOPOAHOW CBSI3U U1 OpraHu3aluu
CTPYKTYp OMOIIOJIMMEPOB.

Paznen 4: OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHNSA XUMU4YecKnX peaknuii (12 yacoB)

Peakmuu, waymme Oe3 HM3MEHEHHsS COCTaBa BEMIECTB. AJUIOTPONHS W aJUIOTPOITHBIC
BUJOU3MEHEeHHs. [IpUYMHBI alIOTpONuKH Ha TpuMepe MoauUKalMi KUCIOpOoAa, yriepoia u
dbocdopa. O30H, ero Onosorudeckast poiab. MizoMepsr u usomepus.

Peakuuu, naynme ¢ M3MEHEHHMEM COCTaBa BELIECTB. Peaklmu cCOeMHEHUs, Pa3JI0KEHU,
3aMeIIeHns] W OOMEHa B HEOPraHWYECKOM M OpPraHMYecKOoW XuMHUHW. Peaknwu 5K30- W DH-
notepmudeckue. TemnoBoit 3(hHeKT XUMUIECKON peakIiK U TEPMOXHUMHYECKHUE YPAaBHEHUSI.

Peaknuu ropenusi, Kak 4aCTHBIN CiIy4all S5K30TE€PMUYECKUX PEAKIIUN.

Ckopocth xumuuecko peakuuu. CKOPOCTh XUMHUYECKOW peakiuu. 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOM PEaKIUu OT MPHUPOJbl PEArHpPYyIOMUX BEIIECTB, KOHIIEHTPAIUH,
TeMIEepaTyphl, IUIOMAAN MOBEPXHOCTU CONPHUKOCHOBEHHUS M KaTainu3zaropa. Peakuuu romo- u
reTepOTreHHBIE.



[TonsaTHe 0 Karanmusze W Karanuzaropax. PepMEeHThl Kak OMOJIOTHYECKHE KaTalu3aTophl,
0COOEHHOCTH UX (PYHKITMOHUPOBAHMUS.

OO6paTuMocTh XUMUYECKUX peakiuii. HeoOpaTumMblie 1 00paTUMble XUMHUECKUE PEAKIIUH.

CocTosiHMEe XMMHUYECKOTO paBHOBECHs Ul OOpaTUMbIX XMMHYEeCKHX peakiuil. CrocoOsl
CMEIICHUS XMMHUYECKOTO PaBHOBECHs Ha MpHUMepe cuHTe3a aMMuaka. [loHsThe 00 OCHOBHBIX
HaYYHbIX IPUHIUIAX IPOU3BOACTBA HA IPUMEPE CUHTE3a aMMMAKA WIIM CEPHON KUCIIOTHI.

IIpakTnyeckas padora Nel «CkopoCTh XUMHUUYECKOUN peakLun»

Pa3znen 5: Crexuomerpusi (7 4acoB)

Crexuomerpus. MonsipHass mMacca. MomsapHblii 0o0beM ra3oB. KommyecTBo BemiecTa.
Monb. OtHocuTenbHass IUIOTHOCTh Ta3a IO JpyroMy rasy. YpaBHeHue MeHneneesa-
Knaneiipona. MomnsipHast Macca cMecu rasoB. IlocrossHHas ABoraznpo. COOTHOIIEHHE MEXAY
KOJIMYECTBAMU BEILIECTBA B XUMUYECKUX YPaBHCHUSX.

Pa3nen 6: PacTBopbI M qucniepcHbIe cHCcTeMBI (6 YacoB)

Hucnepcuble cuctembl. I[lonstTue o aucnepcHbix cucremax. JlucnepcHas ¢asza u
THCTIepcHOHHAas cpefa. Kiaccupukanmus TUCTIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHoro
COCTOSIHUSL JIUCHEpPCHOM cpelnpl M JucnepcuoHHOR ¢daspl. ['pyboaucriepcHble  CHCTEMBI:
OMYJIBCHH, CYCIIEH3UH, a3PO30JIH. TOHKOAUCIIEPCHBIE CUCTEMBL: TE€IIN U 30JIH.

CocraB BemecTBa U cMecell. BemecTsa MOJIEKYJIAPHOrO U HEMOJEKYJISIPHOTO CTPOEHUS.
3aKOH MOCTOSIHCTBA cOocTaBa BellecTB. [loHsATHE «07sS» U €e pa3HOBUAHOCTU: MaccoBast (10Js
3JIEMEHTOB B COCAMHEHUU, 10JIsI KOMIIOHEHTa B CMECU — JI0JI IIPUMECEH, 101l pAaCTBOPEHHOIO
BellecTBa B pacTBOpe) U oObemHas. [lons BbIXOJa NPOAYKTAa pEeakUUu OT TEOPETUUYECKU
BO3MOYKHOTO.

Pones BoOmpl B xmMuueckod peakuuu. VcruHHBIE pacTBOphl.  PacTBOpHMOCTE H
KjJaccu(uKalus BEUIECTB 10 3TOMY [pPHU3HAKY: pacTBOPUMBIE, MalOpacTBOPUMBIE U
HEpPacTBOPHUMBIE BEILLECTBA.

Pa3znes 7: BemecTBa u OCHOBHbBIE THIIBI X B3auMojeiicTBus (35 yacoB)

Kucnoter Heopranuueckue u opranudeckue. Kiaccuduxamus kuciaor. XuUMHUYECKUE
CBOMCTBA KHUCIJIOT: B3aMMOJCHCTBHE C METalIaMH, OKCHJAMHU METaJIOB, THUIPOKCHIAMHU
METaJIJIOB, COJSIMHU, cnupTamu (peakuus stepudukanun). OcoOble CBONCTBA a30THOM U
KOHLEHTPUPOBAHHON CEPHON KHUCIIOTHI.

OcHoBaHMsI HeopraHumdyeckue U opranuyeckue. OCHOBaHMS, HX KIacCHU(pHUKaIUS.
XVMMHUYECKHE CBOMCTBA OCHOBAHMIl: B3aUMOJICHCTBUE C KHUCIOTAaMH, KHCIOTHBIMU OKCHJIAMHU U
coysiMH. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUM.

Comu. Knaccudukanus coneld: cpeaHue, KUCIble M OCHOBHbIE. XMMHUYECKHE CBOICTBa
COJIEH: B3aMMOJICMCTBHE C KUCIOTaMU, IEJI0YaMH, MeTaJJIaMu U cosisiMu. [IpencraBurenu comnei
U UX 3HaueHHe. XJIOpuj HATpus, KapOoHaT Kaimblus, (ocdar kampius (CpeiHue CoiH);
THPOKapOOHATHI HATPHUSI M aMMOHUS (KUCIIBIE COJIH); THapokcokapoonar mean (11) — mamaxur
(OCHOBHasI COJIB).

KauecTBeHHble peakuu Ha XJIOPHA-, Cylb(aT-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUS,
katuoHsl xenesa (I1) u (II0).

['eHeTnyeckast cBsI3b MEXIy KjacCaMM HEOPTaHMYECKUX U OPraHUYECKUX COEIMHEHUH.
[TonsiTHE O TEHETMYECKOW CBSA3M M TEHETHMYECKUX psAAax. ['eHeTHueckui psj MeTaa.
['enernyeckuii psana Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO Psifia B OpPraHU4eCKOW XUMHH.

ONEKTPOJIUTBl M HEWIEKTPOJIUTBHL.  DIEKTpOJIUTHUYecKas auccouumanus. Kucmorsl,
OCHOBAHUS U COJIA C TOYKH 3PEHUS TEOPUHN IIEKTPOJIUTUYECKON JUCCOLMALIH.

XVMHYECKHE CBOMCTBA BOJBI: B3aUMOAECHCTBHE C METAJLIaMU, OCHOBHBIMHU U KUCJIIOTHBIMU
OKCHJAMHM, pa3jio)KeHHe U oOpa3oBaHME KPHUCTAJUIOTMIpaToB. Peaknuu ruapatauuu B
OpraHMYECKON XUMHHU.

['unponn3 opraHmdyeckMXx M HEOpraHWMYecKux coeauHeHuid. HeoOpaTumblii ruaponus.
OOpatumblii THApONK3 cojei. ['MAponu3 OpraHMYecKuX COCJUHEHUH M €ro IMPakTHYECKOoe



SHAYCHHUC IJId TOJYUCHUA THAPOJIIM3HOIO CIIMpPTAa U MbLIA. buonornueckas POJib TUAPOJIN3a B
MJIACTUYECKOM U SHEPreTHUYEeCKOM OOMEHE BEIIECTB U HYHEPTHH B KIIETKE.

OxucauTeNnbHO-BOCCTAaHOBUTENbHBIE  peakuuu. CreneHb okucineHusd. OrnpeneneHue
CTEeNeHH OKHcIieHus 1o ¢popmyie coenuHeHusd. [lonsTue 00 OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX
peaxkuusax. OKMCIEHUE U BOCCTAHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

DNeKTPOan3. DIEKTPOIN3 KaK OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN MPOLIECC. DIEKTPOIIN3
paciuiaBOB M pacTBOPOB Ha TmpuMepe xjopujaa HaTpus. [IpakTuueckoe MNpUMEHEHHE
AEKTPOIIN3A.

DNEKTPOIUTUUECKOE MTOTYUEHUE ATFOMUHUS.

IIpakTuyeckasi padora No2 «['uaponusy»

Paznen 8: Xumus 3j1ieMeHTOB (47 4acoB)

Mertamnbl. B3aumoneiicTBue MeTauioB ¢ HEMETAJUIaMH (XJIOPOM, CEpOil U KUCIOPOAOM).
B3aumojeiicTBue 1IENOYHBIX U IIEI0YHO3EMENIBHBIX METAJUIOB C BOJOW. DJIEKTPOXUMHUYECKUN
PN HampsDKEHUHM MeTauioB. B3aumopeiicTBue METaliOB C PacTBOPAMHM KHCIOT U COJIEH.
AmomuHoTtepMusi. B3aumoneiictBue HaTpusi ¢ 3TaHojoM U (enomom. Kopposusi meranios.
[TonsiTe 0 XUMHUYECKOW U DIEKTPOXUMHYECKOH KOppo3uu MeTauioB. CrnocoObl 3aluThl
METaJVIOB OT KOPPO3UH.

Hewmeramnel. CpaBHUTENbHAs XapaKTEpPUCTUKA TaJOT€HOB KakK HauOojee TUIIHYHBIX
npejacraBuTesiell HeMeTauioB. OKHUCIUTENbHbIE CBOMCTBA HEMETAUIOB (B3aUMOJIEHCTBUE C
MeTaJlJlaMi U BOJOpOoJIoM). BoccraHOBUTENbHBIE CBOMCTBA HEMETAIUIOB (B3aUMOJICHCTBUE C
0oJiee IEKTPOOTPHUIIATEIIbHBIMUA HEMETAIIIAMH U CJIOKHBIMU BEIIIECTBAMU-OKUCITUTEISIMU ).

IIpakTuyeckas padora Ne3 «llomydyenuwe Bomopoma u kuciopoaa», Ned «CpoiicTBa
rajoreHua-uoHoB», No5 «Cepa u e€ coenunenus», Ne 6 «[lomydenue u cBoiicTBa amMmmuakay, Ne
7 «3ydyeHne KaueCTBEHHBIX PEaKlMii MOHOB METAUIOB | ¥ 2 rpyniibl INIABHOW MOATPYHIIb», Ne
8 «CnoiicTBa amomuHus», Ne 9 «CorictBa coenuHeHuit xpoma», Ne 10 «CBoricTBa xenes3ay, Ne
11 «PemeHne 3KCHEPUMEHTANbHBIX 3a7ad [0 HEOPTaHWYECKOW XMMHUU U 1O OPraHHYecKOi
XUMHUN.

[ToBTOpenue (6 yaco) Pemenune 3ananuit EI'D

YuyeOHOo-TeMaTHUecKHii J1aH 4 yac B Hejles10; Bcero 136 4.

HanmeHnoBanue Bcero yacos IIpakTH4eckune KonTpoJsbHble
pasaena padoThI padoThI
MeToabl Hay4yHOTO 1 0 0
MIO3HAHUS
Teopernueckue 11 0 0
OCHOBBI XUMHUHU
«CoBpeMeHHbIE

IPEICTaBICHUS O
CTPOEHHUH aTOMay

XumMmudeckas CBA3b 11 0 1
OcHOBHBIC 12 1 1
3aKOHOMEPHOCTH

MPOTEKAHUS

XUMUYECKHUX PeaKni

Crexuomerpus 7 0 0
PactBops! 6 0 1
JTUCTICPCHBIC CUCTEMBI

BemecTBa u ocCHOBHEIS 35 1 1
THIIBI UX

B3aUMOJICHCTBHS

XUMUSA DJIEMEHTOB 47 9 1




IToBTOpEeHME 6 0 0

HToro 136 11 5

Y4yeOHO-MeTOoAUYeCKOe o0ecnieueHHe 00pa30BaTeIbLHOIO Mpolecca:

1. Xumus. [Ipeamernas muaus yueonnkoB C. A. [ly3zakora, H. B. Mammunnoii, B. A. ITonkoga.
10—11 xmaccer : y4e6. mocobue st 00meodpazoBaT. opranusanuii : yrryoin. yposesnb / WM. B.
Bbapsimosa. — M. : IIpocsemenue, 2020.

2. Xumusi: 10 — 11 kmacc; 3MeKTpOHHOE MPUIIOKECHHE K YICOHUKY.

3. O. C. T'abpuensn, U. I'. OctpoymoB «Xumus. Metonuueckoe rmocodue. [TpodunbHbIii
ypoBeHb. M.: [Ipoda, 2015.

4, Xomuenko N.I'. COopHUK 33729 U YIPAKHEHUH 110 XUMUH.

5. Kysuenoa H.E., JI€skun A.H. 3agaunuk mo xumuu: 11 kmacc.-M.: Bentana-I'pad, 2014.

6. XWUMHYECKMH  OKCHEPHUMEHT B  IIKOJE. 10  kmacc:  yueOHO-METOJMYECKOE
nocobue/O.C.I"'abpuensn, JL.IT.Batnuna.-M.: JIpoda, 2005.-208 c.

7. Hauana xumuu. CoBpeMeHHBIH Kypc Aiis mocTtynaomux B BY3sl: yueOHoe mocobue amnst
BY30s/ H.E.Ky3smenko, B.B.Epemmn, B.A.Ilonkos.-9-¢ wu3manue, mnepepaboTaHHOE W
JononHeHHoe.-M.: Dxk3amen, 2005.-832 c.

8. Oprannueckasi XuMuUsl B TecTax, 3ajadax M ynpaxHeHusx. 10 kiacc: yaeOHOe mocobue Jyist
obmeo6paszoBarenbHbix yupexxaenuit/ O.C.I'abpusnsan, U.I'.Octpoymos, E.E.OctpoymoBa. — 2-
u3., crepeorut.-M.: JIpoda, 2004.-400 c.

DJIeKTPOHHBIE 00pa30BaTe/IbHbIE PECYPCHI

1. ®UIIN http://www.fipi.ru

2. Equnas xomnekuus nudpoBbix o0pazoBaresibHbIX pecypcoB: http://school-collection.edu.ru/.
3. denepanbHbIi IEHTP ICKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos: http://fcior.edu.rul.
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