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Ilnanupyemblie pe3yabTaTbl H3yYeHHs] Y4eOHOr0 Kypca « XuMHS»

[IpeameTHBIC pe3ynbTaThl (0a30BbII YPOBEHB):

1) chopMHUpOBAaHHOCTH MPEACTABICHUI O MECTE XUMHUH B COBPEMEHHON Hay4yHOW KapTHUHE
MUpa; TOHHMaHUE POJM XUMUU B (POPMHPOBAHUHM KPYyrozopa M (yHKIHMOHAJIBHOW IPaMOTHOCTH
4eJI0OBEKa JJIs PELLEHUs IPAaKTUUECKUX 3a]ay;

2) BIaJeHUE OCHOBOIOJATAIOIIMMU XUMUYECKUMH MOHITHIMH, TEOPHSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BnaJeHHE OCHOBHBIMH METOJIaMU HAyYHOTO IO3HAHUS, HCIOJIb3YEeMbIMH B XUMUHU:
HaOJI0IeHNE, ONICAaHUE, U3MEPEHNE, SKCIIEPUMEHT; YMEHUE 00padaThiBaTh, OOBSICHATH PE3YJIbTAThI
MPOBEAEHHBIX OIBITOB U JIeJaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTh NPUMEHSTH METOMbI
[IO3HAHUS NPU PELIEHUH NTPAKTUYECKUX 3a]1a4;

4) chopMHUPOBAHHOCTh YMEHUS /1aBaTh KOJIMUYECTBEHHBIEC OLIEHKH U MPOBOAUTH PACUYETHI MO
XUMHAYECKUM (hOpMyJIaM U ypaBHEHUSIM;

5) BiazeHue NpaBUIAMU TEXHUKH O€30MaCHOCTH MPH HCIOJNb30BAHUM XUMHYECKHX
BELIECTB;

6) copMHpPOBAaHHOCTH YMEHUS KIacCU(PUIIMPOBATh OPraHUUECKUE BEIIECTBA M PEAKIUH 10
pa3HbIM IIPU3HAKaM;

7) cOpMUPOBAHHOCTb YMEHHUS ONMMCHIBATH U PA3INYaTh U3YUCHHBIE KIIACCHI OPTraHMYECKUX
BELIECTB;

8) copMUPOBAHHOCTb YMEHHUS [ellaTh BBIBOJABI, YMO3AKIIOUEHHUS U3 HaOII0/ICHUH,
XUMHUYECKHUX 3aKOHOMEPHOCTEH, IPOrHO3UPOBaTh CBOMCTBA HEM3YUYEHHBIX BEIIECTB [0 aHAJIOIMU C
W3Y4YECHHBIMU;

9) chopmMupoBaHHOCTH YMEHMsI CTPYKTYpPUpPOBAaTh HU3YUEHHBIH MaTepual U XHMHUYECKYIO
uH(OPMAILIHIO, TTOIYYaEMYIO U3 Pa3HBbIX HCTOYHUKOB;

10) chopMHpPOBAaHHOCT, COOCTBEHHOW TMO3UIMHM IO OTHOMICHUIO K XUMHYECKOUH
nH(pOpMaLIUY, TOTy4aeMOU U3 Pa3HbIX UCTOYHHUKOB;

11) chopMHUpOBaHHOCTP  YMEHHMS  aHaJIM3UPOBAaTh M  OLIEHMBATh  IOCJEACTBUS
MIPOU3BOJICTBEHHOM U OBITOBOM AESITENLHOCTHU, CBI3aHHOM C MepepadOTKONH OPraHUYECKUX BEIIECTB;

12) oBiageHne OCHOBAaMH HAYYHOTO MBIIUICHUS, TEXHOJOTHEH HCCIIeI0OBATEIHLCKON |
IIPOEKTHOM 1E€ATENbHOCTH;

13) chopmMupoBaHHOCTH YMEHHS MPOBOAUTH DKCIEPUMEHTHI Pa3HON IUAAKTUYECKOU
HaIPaBJIEHHOCTH;

14) copmMrpoBaHHOCTH YMEHHUS OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJIECHUSAX, 0KOrax U
JPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JJAOOPAaTOPHBIM 000PYL0BAHHEM.

MertanpeameTHble pe3yabTaThl:

1) cpopMHUpPOBaHHOCTh YMEHMSI CTAaBUTh LI€IM U HOBBIE 33aJjaud B y4€0e M MO3HABATEIbHOM
NeSITeNIbHOCTH;

2) oBnajaeHue NpUEMaMH CaMOCTOSATENBHOTO IUIAHUPOBAHUS IyTeH OCTHXKEHUs Iely,
yMeHUs BBIOUpaTh dP(HEeKTUBHBIE CTIOCOOBI PEIICHUST yUeOHBIX 1 MTO3HABATENbHBIX 337144,

3) cpopMHpPOBAaHHOCTP yMEHHUS COOTHOCHTb CBOM JEHCTBHS C IUIAHUPYEMBIMH
pe3ysibTaTamy;

4) chopMHPOBAHHOCTh YMEHHUS OCYILECTBJIATH KOHTPOJIb B MpoOIEcce JOCTHKEHHS
pe3yibTaTa, KOppeKTHPOBaTh CBOU JAEHCTBUS;

5) chopMUpPOBAaHHOCTH YMEHHUS OLICHMBATH NMPABHJILHOCTH BBINIOJHEHUS YUYE€OHBIX 3ajlau W
COOCTBEHHBIE BO3MOKHOCTH UX PELICHHUS;

6) chOpMUPOBAHHOCTb YMEHHS aHAJTU3UPOBATh, KIACCU(PHUIIMPOBAThH, 00 001IaTh, BHIOUPATh
OCHOBAHUS ¥ KPUTEPHUH ISl YCTAHOBJICHUS IPUYMHHO-CIIEICTBEHHBIX CBSI3EH;

7) cpopMHUPOBAaHHOCTH YMEHHS IPUOOPETATh U IPUMEHSTh HOBBIE 3HAHUS;

8) chopMHUPOBAHHOCTH YMEHHMsI CO3/1aBaTh MNPOCTEHIINE MOJEIH, HCIOJIb30BaTh CXEMBI,
TaOIUIIBI, CHMBOJIBI JUIsl pEIIeHUs] Y4eOHBIX U TIO3HABATENbHBIX 3a/1a4;

9) oBnazieHre Ha BBLICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HayUHBIX TEKCTOB;



10) copmupoBaHHOCTH YMEHUS Y3PPEKTUBHO OPraHU30BBIBATH YU€OHOE COTPYAHUYECTBO U
COBMECTHYIO JI€ATEIIbHOCTh, pa00TaTh MHIAMBUAYAIBHO C Y4ETOM OOIIMX UHTEPECOB;

11) chopMUPOBAaHHOCTH YMEHHS OCO3HAHHO HCIIOJIb30BaTh pEYEBbIE CPEIACTBA B
COOTBETCTBHH C 337ja4aMi KOMMYHUKAIIH;

12) BbICOKHI YpOBEHb KOMIIETEHTHOCTH B 00sacTu ucnonb3oBanus UKT;

13) chopMUPOBAaHHOCTH HKOJIOTUYECKOTO MBIIUIECHUS;

14) chopMUpOBaHHOCTH YMEHHUSI NPUMEHITH B IO3HABATENBbHOH, KOMMYHHKATHBHOH H
COLMAJIbHOW IIPAKTUKE 3HAHMSI, OJIY4YEHHbIE IIPU U3yYEHUHU IIPEAMETa.

JIn4HOCTHBIE pPE3yNbTATHI:

1) chopMupOBaHHOCTb MOJOXKHUTEIBHOTO OTHOLICHUS K XUMHMH, YTO OOYCJIOBIMBAET
MOTHBAIIMIO K y4eOHOU eATehHOCTH B BRIOPAHHOU cdepe;

2) cOopMHUPOBAHHOCTh YMEHHMSI pelaTh MPoOIeMbl IOMCKOBOI'O M TBOPYECKOI'O XapaKTEpa;

3) copMHpPOBAHHOCTH YMEHHUSI MPOBOJIUTH CAMOAHAIHM3 M OCYLIECTBISATh CAMOKOHTPOJIb H
CaMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCIIECIIHOCTH;

4)  chopMHUPOBAHHOCTb TOTOBHOCTH  CJEJOBAaTh  HOPMaM  MHPHUPOJO- U 370
poBbecOeperaroniero NoBeICHHS;

5) cpopMUPOBAHHOCTb IPOYHBIX HABBIKOB, HAIPABJIECHHBIX HA CAaMOpPAa3BUTUE uEpe3
camMo00pa3oBaHUE;

6) copMHUPOBaHHOCTh HABBIKOB IPOSBICHHUS IO3HABATEIBHON WHUIMATHBEI B Y4€OHOM
COTPYIHUYECTBE.

B pesynprare m3ydeHuss ydeOHOro mpeamera «XHWMHS» Ha YPOBHE CPEIHEro OOIIETo
o0pa3oBaHMs Ha 6a30BOM YPOBHE BBIITYCKHUK HAYUUTCS:

— pacKkpbplBaTh Ha NpUMEpax poJib XHUMHHA B (OPMHUPOBAHUU COBPEMEHHOW HAaydHOU
KapTUHBI MUPA U B IPAKTUYECKOMN EATEIIbHOCTU YEI0BEKa;

— JIEMOHCTPHUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEX/1y XUMHUEH U IPYTUMH €CTECTBEHHBIMU
HayKaMu;

— pacKpbIBaTh Ha IpUMeEpax MOJIOKEHUS TEOpUN XUMHUecKoro ctpoerust A. M. bytieposa;

— NOHMMAaTh (U3MYECKUH cMBbICH nepuoauueckoro 3akoHa J[. M. MenpneneeBa u Ha ero
OCHOBE OOBSICHSTH 3aBUCUMOCTh CBOMCTB XMMHYECKHX DJIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB
OT 3JIEKTPOHHOT'O CTPOEHHSI aTOMOB;

— OOBSCHATH MPUYUHBI MHOTOOOpAa3usi BEUIECTB HA OCHOBE OOIIWX MpEACTaBICHUN 00 UX
COCTaBE€ U CTPOCHUH;

— MPUMEHATH MpaBWIa CUCTEMATHYECKONM MEXAYHapOJHOW HOMEHKIIATyphl Kak CpeiCTBa
pa3nuyYeHNs U UJICHTU(UKAIIUHI BEIECTB M0 UX COCTaBY U CTPOEHUIO;

— COCTaBJIATb MOJIEKYJIIPHbIE M CTPYKTYpHbIE (OPMYJIbI OPraHMYECKHUX BELIECTB Kak
HocuTenel MHGOpMalMM O CTPOCHMM BEIIEeCTBA, €ro CBOMCTBAX M MPHUHAMIEKHOCTH K
ONpeACIEHHOMY KJIACCy COEUHECHU;

— XapakTepHU30BaTh OPraHUYECKUE BEILECTBA IO COCTaBy, CTPOCHUI0 M CBOMICTBaM,
YCTaHaBIIMBATh NPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MEXKy JTaHHBIMU XapaKTePUCTUKaMH BEIlECTBA;

— TPUBOAMTH NPUMEPHl XUMHUYECKUX PEAKLMI, PACKPBIBAIOIIMX XapaKTEpHBbIE CBOICTBA
TUMUYHBIX TPEJCTaBUTENEH KIACCOB OPraHMYECKUX BEILECTB, C LENbI0 UX HMICHTU(UKALWUU U
00BbsICHEHUS 00J1aCTH IPUMEHEHUS;

— MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKHX pEaklUii Ha OCHOBE 3HaHHUH O
TUIIAX XUMUYECKOM CBS3M B MOJIEKYJIaX peareHTOB U MX PEaKIMOHHOW CIIOCOOHOCTH;

— HCIIONIB30BaTh 3HAHUSL O COCTAaBE, CTPOCHUM M XUMHYECKHX CBOWCTBAaxX BELIECTB Ui UX
0€301acHOTO NMPUMEHEHUS B TPAKTHUYECKON JeATEIbHOCTH;

— MPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIOIb30BAaHUS MPOAYKTOB MEepepadOTKH HEPTH U
MPUPOJHOTO Ta3a, BHICOKOMOJEKYSPHBIX COCAMHEHHUH (MOJIMATHIIEHA, CHHTETUYECKOTO Kaydyka,
alleTaTHOTO BOJIOKHA);

— IPOBOAMTH ONBITHI MO PACIIO3HABAHWIO OPTaHUYECKUX BEIIECTB (IVIMLEPHUHA, YKCYCHOM
KHCIIOTBI, HEMIPeIeIbHBIX KUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB) B COCTaBe MUILEBBIX MPOAYKTOB U
KOCMETHYECKHUX CPEJICTB;



— BIAJeTh NMpaBUIaMU M IpuémMamu 0e30macHOi paboThl ¢ XMMHUYECKUMHU BEUIECTBAMHU U
J1a00paTOPHBIM 000PYIOBAHUEM;

BBIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

— YCTaHaBJIMBATh 3aBUCHMOCTb CKOPOCTH XHMHYECKOW PEAKIIMH U CMEIIECHHUSI XUMUYECKOTO
paBHOBECHSI OT PA3IMYHBIX (DAKTOPOB C IENBIO ONMPEACICHUS ONTUMATBHBIX YCIOBUN MPOTEKAHUS
XUMHAYECKHX TPOIIECCOB;

— IPUBOAUTH IIPUMEPHI THAPOJIA3A COJIEH B MOBCEAHEBHOM KM3HU YEJIOBEKA; — IIPUBOAUTH
MIPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUi B MIPUPO/IE, MPOU3BOJACTBEHHBIX MPOIIEccax
U KU3SHCACATCIBHOCTH OPraHU3MOB;

— TPHUBOAUTH TPHUMEPbl XUMHUYECKUX PEaKIUi, pPACKPHIBAIOIINX OOIIUE XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB — METALIOB M HEMETAJIIIOB;

— MPOBOJAUTH pacu€Thl HA HAXOXKICHHUE MOJICKYJISIPHOH (OPMYIIBI YIIIEBOAOPOAA IO
npoayKTaM CropaHud M IO €ro OTHOCHUTEJIBHON INIOTHOCTH M MAacCCOBBEIM J0JIIM  3JIEMCHTOB,
BXOJISIIIIUX B €r0 COCTAB;

— BIQJIETh TMpaBWiIaMu O€30MacHOr0 OOpalIeHHsS C €IKUMH, TOPIOYMMU U TOKCUYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBOM XHMHUU;

— OCYHIECTBJISITh TOWCK XHMHYECKOH WHGpOpMANMK IO HAa3BaHUAM, HICHTHU(UKATOpAM,
CTPYKTYpHBIM (hOpMYJIaM BEUIECTB;

— KPpUTHUYCCKHU OLCHUBATH n HHTCPIIPETUPOBATH XUMHUYCCKYIO I/IH(bOpMaIII/IIO,
COJICPIKALIYIOCS B COOOIIEHHSIX CPEICTB MaccoBOW mH(popMmarmu, pecypcax MHTepHeTa, HaydyHO-
MOMMYJIAPHBIX CTAaTbhAX, C TOYKU 3PCHUMA CCTGCTBGHHO-HayIIHOfI KOPPCKTHOCTH B LCJIAX BBISABJICHUA
OIIMOOYHBIX CYXKICHUN U POPMUPOBAHUS COOCTBEHHOH MO3UIIUH;

— NPEACTABIATh NYTHU PELICHUS II00aJIbHBIX MPOOJIEM, CTOSIIMX IEPE]l YEI0BEUECTBOM
(9KOJIOTMYECKHX, SHEPIETUICCKHX, CHIPBEBBIX ), U POJIb XUMHHU B PEIICHUU 3TUX MTPOOIIEM.

Conep:xkanue yyeoHoro kypca «Xumus» B 10 kiacce - 35 4., B 11 kiacce — 34 4.
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1 Teopernyueckre OCHOBBI XUMHUH 20 2 1 1

2 Heopranuueckas xumus 11 2 1
3 XUMHS U )KU3Hb 3
HUTOI'O 34 2 3 2

TemaTnyeckoe NIaHUPOBAHME C YKAa3aHHEM OCHOBHBIX BH/IOB 1eATEJIbLHOCTH YUalIuxcs (Ha
YPOBHE YueOHBbIX JelcTBMil)

10 xaacce (35 yacoB)

Teopusi XMUMH4YECKOT0 CTPOEHHUSI OPraHNYEeCKUX COeMHECHM .
IIpupona xumMmnuyeckux cBszei (4 1)

Oprannyeckue Bemectsa. Opranuueckas xuMus. CTaHOBICHHE OPraHUYECKOW XMMHUU Kak
Hayku. Teopus XUMHYECKOr0 CTPOCHUS BEUIECTB. Y TIIEPOIHBIN cKeneT. M3omepus. M3omepsl.

CocTosiHHE 2JEKTPOHOB B aTOME. DHEPreTMYECKUE YPOBHH M IOLYPOBHH. DJICKTPOHHBIE
opOutanu. s-DIEKTPOHBI U p-3IeKTPoHbI. CriuH 3ekTpoHa. CriapeHHbIe 3JEKTPOHBI. DJISKTPOHHAS
KoHurypauus. I'paguueckue 31eKTpoHHbIE GOPMYJIBI.

DJIeKTpOHHAs MPUPOJIa XUMUYECKUX CBS3EH, P-CBA3b U S-CBsI3b. METO/1 BAJIGHTHBIX CBSI3EH.

Knaccugukarus oprannueckux coeuHeHuil. @yHKIMOHAIbHAS IPYIINA.

Buabl 1esite1bHOCTH

OOBACHATH, MOYEMY OPraHMYECKYI0 XHUMHIO BBUICIUIM B OTICIBHBIA pas3fen XUMUH.
[lepeuncnsaTb OCHOBHBIE MPEANOCHIIKA BO3HUKHOBEHMSI TEOPUM XUMHUYECKOTO CTPOCHHS.
Pasnnyare Tpu OCHOBHBIX THIA YIJIEPOAHOIO CKEJETAa: Pa3BETBJIEHHBIM, HEPAa3BETBICHHBIA U
nukianyeckuil. OmnpenensaT HaJlWyMe aTOMOB YIJIEpOJa, BOJOPOJAa U XJIopa B OPraHMYECKUX
BellecTBax. Pa3nuyare MOHATUSA «IJEKTPOHHAs O000JIOUKAa» U «IJIEKTPOHHAs OpOUTAIb».
N300pakaTh 1€KTPOHHBIE KOHPHUTYypalMd aTOMOB 3JIEMEHTOB 1-T0 ¥ 2-TO MEPHUOI0B C MOMOIIBIO
JIEKTPOHHBIX M TIpaUUecKUX 3JIEKTPOHHBIX (GopMyid. OOBACHAT MEXaHH3M O00pa3oBaHMs U
0COOEHHOCTH P- U s-CcBsi3eil. OmnpenensaTh MPUHAIICKHOCTh OPTaHMUECKOTO BEIIECTBA K TOMY HIIU
MHOMY KJIacCy 110 CTPYKTYpHOU (opmyIie
Yraesonopoasl (9 u)

[TpenenpHble yriieBonoponbl (ankaHbl). Bo30yxI€HHOE cOCTOSHME aroma Yyriepoja.
I'uOpuan3anust aTOMHBIX OpOUTaNel. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB.

I'omonoru. IT'omonorudeckas pasHOCTb. l'oMomormyeckuin psg.  MexayHapogHas
HOMEHKJIaTypa OpraHMYecKux BemecTs. M3omepus yriaepoaHoro ckenera.

Meran. Ilomydenue, cBOWMCTBA M IpUMEHEHHME MeraHa. Peakuuu 3amenieHus
(ramoreHupoBaHue), JACTUIPUPOBAHKUS U U30OMepu3anuu ankaHoB. llenmubie peakiuu. CBoOOAHBIC
panukaisl. ['anoreHonpon3BoaHbIE aIKaHOB. L{uKkIoanKaHsbl.

Kpatnbie cBsi3u. Henpenenbsabie yriaeBogopoabl. AnkeHbl. CTpOeHHE MOJIEKYJI, TOMOJIOTHS,
HOMEHKJIaTypa 1 nzomepus. sp2 -I'mbpuansanus. Oten (3TuiieH). M3omepus nonoxxeHus ABOWHON
cBs3u. [IpocTpancTBeHHas nuzoMepus (CTepeon3omMepus).

[TonydyeHne ¥ XMMHYECKHE CBOWMCTBA aJKeHOB. Peakiuu npucoequHeHus (IMIpUpOBaHUE,
raJIoreHUpPOBaHKE, THIpaTallks), OKUCIICHUS U MoJIMMepHu3aluu ankeHos. [IpaBuino MapkoBHHKOBa.
BricokoMonekymnspHble coequHeHNsl. KauecTBEHHBIE peaKklMK Ha JBOWHYIO CBS3b.

Ankanuensl (qUeHOBbIe yriieBoJopoibl). M3oMepus n HomeHknarypa. JuBunun (OyraaueH-
1,3). U3onpen (2-metundyranueH-1,3). ConpsokéHHbie NBOMHBIE CBsA3U. [lonydeHne 1 XUMHUECKUe
CBOMcTBa ayikanueHoB. Peakuuu npucoeauHeHUs (TAJIOT€HUPOBAHMS) U MOJIMMEPHU3ALU
aJIKaJINEHOB.

Ankunbl. AuerusnieH (3TUH) U ero romojoru. Mzomepus m HoMeHkiIaTtypa. MexkinaccoBas
nzomepusi. sp-I'mOpunmzanus. XuUMHUECKHE CBOICTBa alKMHOB. Peakuuu mpucOeaNHEHUS,
OKHCJICHUS U TOJMMEPU3ALIUN aTKHHOB.

ApeHsbl (apomMaTHyecKHe YriieBo1oposl). M3omepus u HomeHknatypa. benson. benzonsnoe
KoJib110. Tomyon. M3oMmepust 3amecTuTesnen.




XuMHYecKue CBOMCTBa OCH30Ja U ero roMosIoroB. Peakiun 3aMenienust (raJioreHupoBaHueE,
HUTPOBAHHUE), OKUCIIEHUSI U TpHucoeAnHeHus apeHoB. [lectunuapl. ['eneTnyeckas cBsi3b apeHOB C
JOPYTUMH YTJI€BOJOPOIAMHU.

[Ipupoaubie ucTouHUKHU yriaeBomopoaoB. [Ipupoxnsiii ra3. Hedrs. IlomyTHbie HETSAHBIE
ra3bl. KaMeHHBII yroJib.

ITepepaboTka HedTu. Ileperonka HedTu. PekTudukanuonnas kononHa. bensun. JlurpouH.
Kepocun. Kpexunr HedrenpoaykroB. TepmMuueckuii 1 KaTanuTU4eCKuid KpekuHru. [Tuponus.

Bunnl nesreJanbHOCTH

OOBSICHATH IPOCTPAHCTBEHHOE CTpPOEHUE MOJIEKYydl YB Ha ocHOBe mpeacTaBieHUNl O
rubpuanszanuu opouTanei atoma yriaeposaa. MsroraBnusars Moaenu MoJiekyn Y B, pykoBoacTBysCh
TEOpUEH XUMHUYECKOTO CTPOEHHMSI OpraHMYecKux BellecTB. OTiauyaTh TOMOJOTM OT HM30MEPOB.
HaseiBate YB 1o mexayHapoanoit HomeHkiarype. COCTaBiIATh YPaBHEHUS] XUMUYECKUX PEAKIUH,
XapaKTepU3yIOIUX XUMHUYECKHe cBoiicTBa YB. Pemate pacuérHbie 3a7aun Ha BBIBOJ (HOPMYJIBI
OpraHUYECKOI0 BEIECTBA
Kucaopoacoaep:xkamme oprannueckue coennnenus (11 u)

Kucnopoacoaepxamye opranuueckue coeauHeHus. OQHOATOMHBIE MPEAEIIbHbIE CIUPTBHI.
OyHKIMOHANbHAS TpyIIa cnupToB. M3omMepus U HOMEHKIIaTypa CUpTOB. MeTaHos (METUIIOBBIN
cnupt). DTaHon (ITWUJIOBBIM cnupT). [lepBUYHBINA, BTOPUYHBIA U TPETUYHBIA aTOMBI YIIIEpOJa.
Bonoponnas cBs3s.

[Tonyuenne W xuMHUYeckHe cBoiicTBa crnupToB. CrnuproBoe OpokeHue. DOEpMEHTHI.
Bognopoausie cBa3u. Pu3nonoruueckoe AeicTBUE METaHOIa U ATaHoJa. AJIKOTOJIU3M.

MHOroaromMHble CIUPTHI. DTUIECHTIUKOIb. [ uuepuH. XuMU4yecKkrue CBOMCTBA MPEAEIIbHBIX
MHOT0aTOMHBIX cIMpTOB. KauecTBeHHas peakiiysi HA MHOTOaTOMHBIE CITUPTHI.

®eHosbl. ApoMaTHYECKHe CIIUPTHL. XUMUYECKUE CBOMCTBA eHosa. KauecTBeHHas peakius
Ha (QeHoII.

Kap6onumnsabie coequnenus. KapOonunbpHas rpynma. AnbAeruaHas rpynna. AJbIerHabl.
Keronsl. M30Mepust 1 HOMEHKIIATypa.

[lonyyeHnue u XuMHUUYECKHE CBOMCTBA albAETUIOB. Peakuuu OKHUCIEHUS U MPUCOETUHEHUS
anpJiern1oB. KauecTBeHHbIE peakuy Ha ajabACTUIbI.

KapbonoBesie kuciorel. Kapbokcunphass rpynma (kapOokcorpymmna). HM3omepuss u
HOMEHKJIAaTypa KapOOHOBBIX KHCIOT. (OJHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIIOTHI.
[TonmyyeHne OJHOOCHOBHBIX TpEAETbHBIX KapOOHOBBIX KHUCIOT. XHUMHUYECKHE CBOMCTBa
OJIHOOCHOBHBIX TpEAEIbHBIX KapOOHOBBIX KHUCIOT. MypaBbHHAsl KHCIOTa. YKCYCHas KHCIIOTA.
Auerarsl.

Cnoxnble 3¢upsl. Homenknarypa. Ilonyuenue, XumMuueckue CBOMCTBA CIOXKHBIX 3(UPOB.
Peaxnus srepudukarnun. lenodnoii ruponus cioxHoro 3¢pupa (OMbIICHHE).

Kupsl. TBépasie KUpbI, KUAKUE KUPbl. CHHTETHUECKHE MOIOIINE CPECTBA.

VYrinesoasl. MoHocaxapunapl. ['moko3a. ®pykroza. Onurocaxapunabl. [{ucaxapunsl.
Caxapo3a.

[Tonmucaxapuapl. Kpaxman. I'nmukoren. Peaknus nonukonaeHcanuu. KauecTBeHHast peakuus
Ha kpaxmai. Lemmono3a. Auernmnnenitonosa. Knaccudukaius BoJIoKoH.

Buapl gesiTeJIbHOCTH

N3obOpaxkats oOmme  (QopMylbl  KHUCIOPOACOAEpKAMUX — coenuHeHn. OOBSICHATDH
o0pa3oBaHNe BOJOPOJHON CBSA3M W €€ BIUSHHE Ha (U3MUECKUEe CBOMCTBa cnUpTOB. COCTaBIATH
ctpykTypHble ¢opmysbl KCC 1 ux m3oMepoB, Ha3bIBaTh MX MO MEXIYHApOJHOM HOMEHKIATYpe.
OOmwsicuaTh 3aBucuMocTh cBoiicTB KCC or Hammuusa ¢(yHKIMOHANBHOW Tpymnmbl. COCTaBlIATh
ypaBHEHUS peaknuii, xapakrepusytonux cBoiictBa KCC u ux npumenenne. CoCTaBIATh YpaBHEHUS
peakIMii, XapakTepU3yIOIIUX CBOWCTBA , M TPOBOAMUTH KAayeCTBEHHYIO peakiuio. OOBsICHATH
3aBHUCHUMOCTh CBOWCTB OT CTPOEHHS MOJIEKYJbl, B3aUMHOE BIMSHUE aTOMOB B MOJEKYIIE.
CocTaBiATh ypaBHEHUS PEAKIUI, XapaKTEPU3YIOLINX XUMHUECKHUE CBOMCTBA.

A3oTcoaepxamye opraHuyeckue coeanHenus (5 4)



A3oTcozep)kaliie OpraHu4YecKue COeqUHEHMs. AMMHBL. AMMHOIpynma. AHWIMH.
[Tonyyenue u XuMHUYECKHE CBOMCTBA aHUJIMHA.

AMuHokuciotel. M3omepus u HomeHknaTtypa. bumnonspaeiii noH. Ilentuanas (amuaHast)
rpynna. Ilentunnas (amupHas) cBs3b. XUMHYECKHE CBOMCTBa aMHUHOKUCIOT. IlenTupsl.
IomunenTuael. I nuiuH.

benku. Crpykrypa OeiakoBoil  MOJIeKynabl (NEpBUYHAs, BTOpUYHAs, TpPETUYHAs,
YeTBepTUYHASI). XUMHYECKHE CBOicTBa OenkoB. [leHaTypamwsi u ruaponu3 OenkoB. [[BeTHbIe
peakiuu Ha OCJIKHU.

A3zorconepkaue rerepouukiandeckue coeauHeHus. [lupuamn. IMuppon. ITupumuaun.
[TypuH. A30TUCTBIE OCHOBaHHSI.

Hyxkneunosbie kucnorsl. Hykieornasl. KommieMeHTapHbIie a30TUCTBIE OCHOBAHHS.

XuMHus ¥ 310pOBbe yesnoBeka. apMakoiorunyeckas XuMusl.

Buabl 1esite1bHOCTH

N3o0paxars obmue Gopmysbl a3oTcoaepkamux coeAuHeHud. COoCTaBIsTh CTPYKTYpHBIE
bopMynBl COEIMHEHHH W HMX HW30MEPOB, HAa3bIBaTh MX 10 MEXAYHApOIHOW HOMEHKJAType.
OOBACHATD 3aBUCUMOCTh CBOWCTB OT HaNM4usl GYHKIHOHAIBHOU Tpynmbl. COCTaBISATh ypaBHEHUS
peakiuii, XapakTepu3ylIInX CBOWCTBA W uX npuMeHeHHe. COCTaBIsATh YpaBHEHHUS PEaKIui,
XapaKTepU3YIOIIUX CBOICTBA , U MPOBOJUTH KaueCTBEHHYIO peakuuio. OOBACHATH 3aBUCHMOCTh
CBOMCTB OT CTPOEHHSI MOJIEKYJIbl, B3aHMHOE BIIMSIHUE aTOMOB B MoJieKyJsie. COCTaB/IATh ypaBHEHUS
peakiuii, XapaKTepU3yIOINX XUMUUYECKHUE CBOMCTBA
Xumus mossumMepos (6 1)

[Tonumepsl. Crenenp nonumepuszanuu. Monomep. CTpyKTypHOE 3BE€HO. TepMOIUIaCTUYHBIE
nonumepsl. Ctepeoperyispabie noaumepsl. [lommytunen. [Momunponunen. [TomurerpadTopaThieH.

TepmopeaktuBHble  monumepsl.  Denonodopmanbaeruanbie  cMonbl.  [lmactmaccsl.
®eHoractel. AMUHOIUIACTBI. [IeHOmIacThI.

[Tpupoauslii kayuyk. Pe3una. D60HHUT.

CuHTeTH4eCcKNe KayqyKH.

Cunrernueckue BosnokHa. Kanpon. JIaBcan.

Buabl 1esite1bHOCTH

3anucelBaTh YPAaBHEHMsI pEAKLMl MOJMMEpPU3alMU. 3aluChiBaTh YpPAaBHEHUS peaKUUi
MOJINKOHJEHCAallUU. Pacrio3HaBaTh OpraHM4ecKHe BEIECTBA, UCII0JIb3Yys KaueCTBEHHbIE PEAKIIUI

11 kaacc

Teoperuueckune ocHOBbI XxuMHu (20 4)

BaxHeililline XMMHUYECKUE TOHATHS W 3aKOHbl. XMMHYECKUH 3J€MEHT. ATOMHBIA HOMeEp.
Maccosoe uncno. Hykmmasl. Pagunonykinnael. M30Toms!.

3aKOH COXpaHEHHsI MacChl BEIIECTB. 3aKOH COXpaHEHHs W MpeBpaileHus dHeprun. Jledekr
MAacCHI.

[lepuognueckuii 3akoH. OJeKTpoHHas KoHQurypanus. ['padudeckas d>IeKTpOHHas
dbopmyia. PactipesiesieHre 3JeKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX U OOJBIIHMX TIEPHOJIOB, S-, p-, d-
u f-anemenTtsl. JlanTaHouapl. AKTHHOUIBI. MICKYCCTBEHHO MONyYeHHBIE 2JIEMEHTHI. BaleHTHOCTS.
BaneHTHbIE BO3MOXHOCTH aTOMOB. BOJIOpOIHBIE COETMHEHUS.

Crpoenue BemectBa. MoHHas cBs3b. KoBajeHTHas (MOJsipHas W HEMOJSpPHAs) CBS3b.
OnektponHas Gopmyna. Metaimudeckas cBsi3b. BomopoHas CBs3b.

['uGpuan3anust aTOMHBIX OpOUTANICH.

Kpucranisl: aTOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE, METAUTMYECKUE. DIIEMEHTAapHAs sSTYehKa.

[Tomumopduszm. Ilomumopdueie Momudukamuu. Ammorporus. M3omepus. ['omomorws.
XUMHYECKUN CUHTE3.

Xumuueckue  peakiuu.  OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  Peakuun
Pa3NoKEeHUs, COCTMHECHUSI, 3aMEIICHHs, OOMEHa. DK30TePMUUYECKUE U IHJOTCPMUUYECKHUE PEAKITHH.



OOparuMble U HeoOparumble peakuuu. TeruoBoi »ddext peaknuu. 3akoH [ecca.
Tepmoxumuueckue ypaBHeHus. Teraora o0pa3oBaHus. Termnora cropaHusi.

CKopocTbh XUMHUYECKOUM peakiyi. AKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH JIEHCTBYIOIIMX MAacC.
Kunernueckoe ypaBHEeHHE peaKLIVU.

Karamuz. Karammzarop. HWuruburop. ['OMOreHHBIi ©  TeTEpOreHHBIM  KaTalus.
Karanutuueckue peakiuu.

Xumnueckoe pasHosecue. [Ipunnun Jle Hlarense.

PactBopel. [lucnepcubie cuctembl. PactBophl. ['pyboaucnepcHbie cuctemsl (CyCHEH3UU U
smyibeun). Komnouiaeie pactBOpsI (30511). A3PO30JIH.

CrniocoObI BbIpaskeHUsI KOHIEHTPALMU pacTBOPOB. MoJIsipHas KOHIEHTpalus (MOJISPHOCTD).

ONeKTpoaUThl. JNeKTpoiuTudeckas auccouuanusd. CreneHp aucconuanuu. KoHcraHnTta
nucconuanui. Bomopoanbiii mokaszatenb. Peakumuu noHHOro obmena. ['muponu3 opraHMYecKHx
BEILECTB.

I'maposnus cosneil.

ONEKTPOXUMHYECKHE peakUMM. l'aabBaHMYECKMH 3J1eMeHT. OnekTpoisl. AHoxa. Karon.
AKKyMynaTop. TOTUIMBHBINA 3JIEMEHT. DJIEKTPOXUMHUSL.

Psn cranmapTHBIX SIEKTPOAHBIX MoTeHIManoB. CranmapTHbeie ycioBus. CTaHIapTHBIN
BOJOPOAHBIN 3JIEKTPOI.

Koppo3us metannos. Xumudeckasi U 3J1EKTPOXUMUYECKask KOPPO3Us.

DIEKTPOIN3. DIEKTPOJIN3 BOJAHBIX PACTBOPOB. DJIEKTPOJIN3 PACILJIaBOB.

Buabl nesitejibHOCTH

[lepeuncnars BakHEHIINE XapaKTEPUCTUKU XUMHUUECKOTO dieMeHTa. OObICHATh paziuine
MEXy TOHSATHUAMH «XHUMHUYECKUH JIEMEHTY», «HYKIHI», «A30TOm». [IpuMEeHsATh 3aKOH COXpaHEHUS
Macchl BEIIECTB IPU COCTABIICHUHM YPAaBHEHUN XMMHMUYECKMX peakuuid. Onpenensith MakCUMalIbHO
BO3MOXXHO€ 4YMCJIO DJJEKTPOHOB HAa DJHEPreTUYECKOM YpOBHE. 3aluchbiBaTh TIpaduyeckue
ANeKTpoHHbIE (opmynbl s-, P- U d-2M€MEHTOB. XapaKTepu30BaTh MOPSIOK 3arlOTHEHUS
AJIEKTPOHAMU SHEPreTUUYECKUX YPOBHEN M MoaypoBHEH B aromMax. OOBSACHATh, B YEM 3aKIIFOUAETCS
(bu3nyecKuif CMBICT TIOHATHUS «BAJICHTHOCTBHY. OOBICHATH, YEM OIPENENSIOTCS BaJCHTHBIE
BO3MOYKHOCTH aTOMOB pa3HBIX 3JIeMeHTOB. OOBACHATH MEXaHU3M 00pa3oBaHUS HMOHHOH U
KOBaJICHTHON CBSI3U U OCOOCHHOCTH (DU3UYECKHX CBOWCTB MOHHBIX M KOBAJICHTHBIX COCIUHEHHA.
CocTaBnaTh JIEKTPOHHBIE (POPMYJIBI MOJIEKYJI KOBAJIEHTHBIX cOoequHEHHH. OOBSICHATh MEXaHU3M
o0pa3oBaHMs BOJOPOAHON M METAITUYECKOW CBSI3M M 3aBHCHMOCTH CBOMCTB BeIIeCTBa OT BUIA
XUMHUECKON CBA3U. OOBACHATH MNPOCTPAHCTBEHHOE CTPOECHHWE MOJIEKYJ OpPraHUYeCKUX U
HEOPTaHMYECKUX COCJUHEHHH C TOMOIIBI0 TMPEACTaBICHH o THOpHAM3anuu OpOUTaNIeH.
OOBSACHATH 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA €r0 KPUCTAIUIMUECKON pemeTku. OOBACHATh
MPUYMHBI MHOTOOOpAa3usl BEIIECTB.

Heopranuueckast xumus (11 4)

Mertamnsl. CriocoObl onydeHus: MeTauioB. JIErkue u Tsokénple MeTautbl. JIerkomnaBkue u
TyrorjiaBkue Meramibl. Meramummueckue aneMeHThl A- u b-rpynn. Menpb. Lunk. Turan. Xpowm.
Kenezo. Hukens. [1natuna.

Cmassl. Jlerupyrommue no6aBku. Uépubie metamwbl. [[BeTHpie Meramwisl. Uyryn. Craib.
JlermpoBanHbie cTaNM.

Oxcupl ¥ THIPOKCH]IBI METAILIOB.

Hemerannel. IlpocTeie BemectBa — HemeTauibl. Yriepona. Kpemuwmii. Azor. Docdop.
Kucnopona. Cepa. @rop. Xiop.

Kucnotusie okcnael. Kucinopoaconepsxamye kucioTsl. CepHast KucioTa. A30THasi KUCIIOTA.

Bonopoansle coeqMHEHUST HEMETAJUIOB.

['eneTnueckasi CBA3b HEOPTaHUYECKUX U OPTaHUYECKUX BEUIECTB.

Buanl gesiTeJLHOCTH

XapakTepu30BaTh OOIIME CBOMCTBA METAIIOB U HEMETANIOB M PA3bSICHITH UX HA OCHOBE
MPEJCTABICHUA O CTPOCHUHM AaTOMOB METAUIOB, METAJUIMYECKOM CBS3U W METAJUIMYECKOU
KPUCTAJUIMYECKON pemeéTke, CTPOEHUM AaTOMOB HeMeTauioB. WiumocTpupoBath mHpuUMepamMu



CIOCOOBl TOJy4YeHHs. XapaKTepu3oBaTh XUMHUYECKHe cBoiicTtBa MeTtamuioB [A—IIA-rpynn u
AIIOMHUHMS, HEMETaJUIOB, COCTaBISITh COOTBETCTBYIOIIME YypaBHeHHs peakuuil. OOBSCHATH
0COOEHHOCTH CTPOCHHS aTOMOB XUMHUYECKUX 3JIeMEHTOB b-rpynm nepuonndeckoit cucremsl /1. U.
MenpeneeBa. CoCTaBisATh ypaBHEHUS PEAKIIMil, XapaKTepU3YIOIIUX CBOMCTBA MEJIU, LINHKA, TUTAHA,
Xxpoma, kene3a. Jloka3plBaTb B3aUMOCBSI3b HEOPIaHUYECKUX W OPraHMYECKHUX COEAUHEHMM.
CocTaBisATh ypaBHEHHMS XMMHUYECKMX PEAKUUH, OTPAKAIOIIMX B3aHMMOCBSI3b HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB, OOBSICHIATh MX HA OCHOBE TEOPUHU DIICKTPOJUTHUYECKOW TUCCOIMALUU U
MpeJICTaBICHU 00 OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX Mpoleccax. lIpakTuuecku pacro3HaBaTh
BELIECTBA C IOMOLIbIO0 KAUYECTBEHHBIX PEAKIIMI HA AHUOHBI

Xumus 1 Ku3Hb (3 4)

XUMHUYECKasi IPOMBILLIIEHHOCTb.

XUMHUYECKasi TEXHOJOTUs. XHMHKO-TEXHOJIOTUYECKUE MPUHLUIIBI  [POMBIILIEHHOTIO
IIOJIy4YEHUsI METAJLJIOB.

Uépnas meraimyprus. [IpouzBoactBo uyryHa. JlomeHnHas neds. ArjioMeparusi.

[TpousBoacTBo cranu. Kucnopoaneiii KoHBepTep. be30TX01H0E TPOU3BOICTBO.

Xumusa B Obity. IlponykTtsl mnutanus. beitoBas xumusa. OThenodyHble MaTepHalbl.
JlexapcTBeHHblE — mpemaparbl.  OKOJIOTMYeCKUid  MOHMTOpUHI.  [lpeaenbHO — omycTUMbIE
KOHILIEHTpALUU.

Buabl 1esite1bHOCTH

OOBsICHATh HaydHble NPUHIUIBI IPOU3BOJICTBA Ha MPUMEpPE MPOM3BOACTBA CEPHOU
KHUCIOTHI. [lepeuncnars NpUHLUIIBI XMMHUYECKOTO MPOU3BOICTBA, UCIIOIb3yEMbIE IIPU MOJYyUYEHUU
yyryHa. CoCTaB/IATb ypaBHEHUS XMMUUYECKHX pPEaKIUH, MPOTEKAIOLIUX MPU MOIYyYEHUU YyTyHa U
cramu. CoOnronarhk mpaBmia Oe30macHOW paboThl cO cpencTtBaMu ObITOBOW XUMHH. OOBICHATH
MIPUYMHBI XUMUYECKOT'O 3arpsi3HEHUS BO3lyXa, BOJOEMOB U MOYB.

Y4eOHO-MEeTOANIECKHH KOMILIEKT

1. VueOHux Xumus: 10 xmacc. ba3oBbIi  ypOBEeHb: YUEOHWK IS yYaIUXCS
obmeobpaszoBarenbHbix opranuzanuii / I.E. Pynsutuc, @.I'. @enpaman. — 8-e uzn. — M.:
[Ipoceemienue.

2. Yuebnuk Xwumus. 11 knacc. ba3oBeiil ypoBeHb: yueO. 1 001eodpazoBat. yupexaeHui/
I'.E. Pymsutuc, ®.I'. ®enpaman. — 7-e uza. — M.: [Ipocsenienue.

3. AdanacbeBa M. H. Xumusa. IlpumepnHsle paboune mnporpammsel. IlpeamerHass muHHS
yueOHukoB I'. E. Pymsuruca, ®@. I'. ®enpamana. 10—11 kmaccsl : yueO. mocoOue amus
o61meoOpa3oBart. opranu3anuii : 6a3oblif yposens / M. H. AdanacreBa. — 4-e uzn. — M. :
[Ipoceemienue.

4. Xumus. YriyOnennslid ypoBenb. 10—11 kmaccs! : pabouast nporpamma k inaun YMK B. B.
Jlynuna : yueOHO-MeToanueckoe nocooue / B. B. Epemun, A. A. Jlpo3nos, 1. B. Epemuna,
3. 10. Kepumos. — M. : Jlpoda.



