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YpoBeHb o6pa3oBaHus (K/1acc) cpeaHee obOiee oOpa3oBanue, 10-11 kmacc
KosmuectBo yacoB 68

Yuurens IllynskoBckas Mpunxa [1asioBHa

[Tporpamma pa3paboTaHa B COOTBETCTBUU C (eJepajbHBIM T'OCYZApCTBEHHBIM
oOpa3oBaTe/ibHbIM CTaHAAPTOM cpegHero o0iero o06pa3oBaHUS U HA OCHOBE

[IlpumepHOi TIporpaMMbl  yueOHOTO TipeAMeTa XWUMMUsS, BK/IHOUEHHOMU

cofiep>kaTebHbIN paszen MPUMEPHOU OCHOBHOM obpa3oBaTe/nbHOM
rporpaMMbl  CcpefiHero  o0Omiero  oOpa3oBaHus, OJOOPEHHOW  pelleHHeM
begepanbHOr0 yuebHO-MeTOAMYECKOro 00beMHEHNsT TI0 00I|eMy 00pa30BaHMUIO

ot 12 maa 2016ropa, mpotokos Ne2/16



Pabouasi mporpamma cpefgHero o6iiero oOpa3oBanHus 1o ¢wusuke (X- XI Kmacchl)
peau3yeTcsi TPH MCIIO/Ib30BaHUK yueOHUKOB «Xumus» i 10 m 11 kmaccoe YMK T. E.
Pypsutuca u @. I'. ®enpamana usgaresscrsa «IIpocsemenue» 2018r.

[Tporpamma cocTaB/ieHa Ha OCHOBeE:

- @epepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B PoCCHIICKOM
®enepanyiny;

- mpyika3a MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit ®epeparpu ot 30.08. 2013
Nel015 «IlopsijoK oOpraHu3alid W OCYIecTB/ieHus: 0Opa3oBaTenbHON JesSTelbHOCTH TI0
OCHOBHBIM 00pa3oBaTe/bHBIM TIpOrpaMMaM — 0OOpa3oBaTebHBIM TPOrPpaMMaM HayabHOTO
o0111ero, 0CHOBHOT'O 00ITIero U cpefjHero o0IIero oOpa3oBaHus;

- TIOCTaHOBJIeHWs ['71aBHOTO TrOCy/lapCTBEHHOIO0 CaHWTAapHOro Bpauva Poccuiickon
@eneparyu ot 29.12.2010 Ne 189 «CaHUTapHO-3ITHAEMHUOIOTUYECKHe TPeOOBaHUS K YC/IOBUSAM U
opraHu3anyu o0yueHusi B 0011e00pa30BaTeNbHBIX YUPEXKIEHHUSIX»;

- ®I'OC COO, yTBepskaeHHbIN MpHKa3oM MuHucTepcTBa obpa3oBanust U Hayku P® ot 17
Mas 2012 r. N 413 "O6 yTBepkJeHUN (e/iepasbHOr0 TOCY/AapCTBEHHOTO 00pa30BaTe/bHOTO
cTaHzapTa cpejiHero obiero obpazoBaHus" (C U3MeHEHUSIMU U JOTIO/THEHUSIMUA);

— TIPUMEPHOW OCHOBHOW 00pa3oBaTe/ibHOM NpOrpamMMbl CpefjHero o0iiero obpa3oBaHus
of00peHHOM pellieHWeM (eepasbHOr0  yueOHO-MeTOUUeCKOro OObherHeHUsT 10  00IeMy
obpa3oBanuio (MpoTokos ot 28 utoHst 2016 1. Ne 2/16-3);

— mucema MOH KK ot 17.07.2015r. Ne 47-10474/15-14 «O pekoMeHAALMSIX MO
COCTaB/IeHWI0 pabouMx TporpaMM y4eOHBIX TPeJMeTOB, KYPCOB U KajleHAAapHO-TeMaTUYeCKOro
TJIaHMPOBaHUS»,

—muceMa MOH KK ot 20.08.2015r. Ne 47-12606/15-14 «O BHeceHWM [OMOJIHEHUN B
peKOMeH/IalliK 110 COCTaB/IeHHI0 pabourX MPOrpaMM yueOHBIX TIPeMeTOB, KypCOB»;

— MMMCbMa MUHHUCTEPCTBa 00pa30BaHusi, HAYKH U MOJIOJEKHOM MomMTHKY KpacHozapckoro
kpasg oT 07.07.2016 roma Ne 47-11727/16-11 «O pekoMeHAALMSAX IO COCTaBIeHUIO PabOurx
TporpamMM y4eOHBIX TTPeZIMeTOB, KyPCOB U KaJleHJapHO-TeMaTHUeCKOT0 TVIaHUPOBAHUSI»;

-MeTOJUUeCKUX peKoMeHJalmii /s obpa3oBaTesibHBIX opraHu3auuyii KpacHopmapckoro
Kpasi 0 Tiperno/iaBanuu npeamMeta «dusuka» B 2018— 2019 yuebHOM romy.

Pabouast mporpaMmMa 1o XuMuH st yuarmmxcsi 10-11 kmaccoB o061ijeo6pa3oBaTe/ibHbIX
yupe>xxaeHuii pa3paboraHa Ha ocHoBe @PefepasbHOTO TOCYZAPCTBEHHOTO 00pa3oBaTe/bHOTO
CTaHjapTa cpeaHero o6iero o6pa3oBaHUs, TIPUMEpPHOM TMPOTrpaMMbl CpefiHero oOIIero
oOpa3oBaHus 1Mo XuMuHM, pabouell MporpaMMbl Kypca XWMHH, pa3paboTaHHON K yueOHHKaM
aBTopoB I'. E. Pymsutuca u ®. I'. ®enmpamana ans 10—11 kmaccoB o01jeobpa3oBaTe/bHBIX
opranusaimii. AdanaceeBa M. H. M.: TIpocserienue, 2017r.

Ilnanupyembie pe3y/ibTaThl H3YYeHHUsI YYeOHOr0 mpeAMeTa « XUMHA»:
B pe3ynbTare u3yueHusi yueOHOro mpegMeTta «XUMHsS» Ha YPOBHE CpeJHEro O0O0Iiero

oOpa3oBaHUs:

BbIyCKHUK Ha 6a30BOM YPOBHE HAYUHTCH:

o pacKphIBaTh Ha MpUMepax poJib XUMHUM B (POPMHUPOBAHMM COBPEMEHHOM HayuHOM
KapTHHBI MUPa U B IPAaKTUUECKOU JleATe/IbHOCTH Ye/I0BeKa;

o JIEMOHCTPUPOBaTh Ha TMpHMMepax B3aMMOCBSI3b MEXJy XUMHeld U JPYrUMHU
€CTeCTBeHHbIMU HayKaMU;

o pacKpeiBaTb Ha IpuUMepax IIOJIO)KeHUsI TeOpUH XUMHYeCKOro CTPOEeHUSs
A.M. bytneposa;

. MOHUMaTh (pu3nueckuii cmbica Ilepuoguueckoro 3akoHa [I.M. MeHjeneeBa u Ha

ero OCHOBe OOBSCHSTH 3aBUCHMOCTH CBOMCTB XMMHMYECKHX 3/7IEMEHTOB M 00Opa30BaHHBIX MM
BEIL[eCTB OT 3/IeKTPOHHOTO CTPOEHHSI aTOMOB;

J 0OBSCHATH TIPUUMHBI MHOT000pa3usi BeljecTB Ha OCHOBe OOIMX Tpe/iCTaB/IeHHI
00 uX cocTaBe U CTPOEHWH;



o MPUMEHSTb TIpaBWIa CUCTeMaTHUyecKol MeXAyHapOJHON HOMEHK/IaTypbl Kak
CpeACTBa pa3uueHus U UeHTU(PUKALIUY BeIleCTB 10 UX COCTaBy U CTPOEHHIO;

J COCTaB/ISITh MOJIEKYJISIPHbIE U CTPYKTYypHble (DOPMYJ/ibl OPraHUUECKHX BelleCTB
KaK HocuTesned WHGOpMal[MM O CTPOEHHH BellleCTBa, €ro CBOWMCTBaX U MNPUHAJIEXXHOCTA K
onpeJe/eHHOMY KJ1acCy COeIMHEeHUH;

o XapaKkTepu30BaTh OpraHWYecKue BellecTBa M0 COCTaBy, CTPOEHUIO M CBOMCTBAM,
yCTaHaB/IMBaTh MPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MEXKY JAHHBIMU XapaKTepHUCTUKaMH BelleCTBa;
o MPUBOJUTh TpPMMeEpbl XUMMWUECKHWX peakliid, paCKpbIBAIOLIMX XapaKTepHble

CBOWCTBA THUIMWUYHBIX Tpe/CTaBUTe/eld K/IacCOB OpraHUUeCKUX BeLeCTB C LeJIbl0  UX
uzieHTHUKaLY U 00bsiCHeHHs1 06/1aCTH TTPUMeHeHHs;

J MIPOTHO3MPOBATh BO3MOXKHOCTb TPOTEKaHUs] XMMHUYECKHX peaklLdii Ha OCHOBE
3HaHWM O TUIMAX XUMUYEeCKOU CBSI3M B MOJIEKYJ/IaX peareHTOB U UX peakLiMOHHOW CIIoCOOHOCTH;

. WCTO/b30BaTh 3HaHUSI O COCTaBe, CTPOEHMU U XUMMUECKUX CBOMCTBAaX BeleCTB
[JJ1s1 6e301acHOro NMprYMeHeH!s B IPaKTUYeCKOM JiesaTe/IbHOCTY;

J TIPUBOJWTEL TIPUMeEpPHhI MPAKTUUECKOTO HCITIO0/Ib30BaHUS TIPOJYKTOB TiepepabOTKH
HedTH ¥ MPUPOJHOTO ras3a, BbBICOKOMOJIEKY/ISIPHBIX COeJUHeHUH (TI0/IM3THIeHa, CUHTETHUYEeCKOTo
KayuykKa, aljeTaTHOTO BOJIOKHA);

. NIPOBO/IMTH ONbITHI TI0 Pacro3HaBaHUIO OpraHUYeCcKHX BeLecTB: T/IMLEpUHa,
YKCYCHOU KHC/IOTBI, HeTpe/le/IbHbIX >KUPOB, T/TIOKO3bI, KpaxMmaJsa, 0e/IKOB — B COCTaBe THIIEBbIX
NIPO/JIYKTOB Y KOCMETHYECKUX CPeJCTB;

J BMQ/IeTh TpaBWIaMM U TIpUueMaMu Oe30macHOW paboThl €  XUMHUECKUMH
Bell[eCTBaMH U 1abopaTOpHBIM 000py/J0BaHUEM;
J yCTaHaB/IMBaTh 3aBUCHUMOCTb CKODOCTH XUMHUECKOW peakIMd W CMeIeHHUs

XUMUUECKOTO pPaBHOBECHSl OT pa3/MuUHbIX (DaKTOPOB C Lie/IbI0 OMNpeJesieHrs] ONTUMaIbHbIX
YCJIOBUM MPOTEKAaHUs XMMHAUECKUX TPOLIECCOB;

o MPUBOJUTH MPUMeEPbI THAPO/N3a COJel B TOBCeJHEBHOM )KU3HU UeIOBeKa;

o NIPUBO/IUTL TIPUMEpPbl OKWC/IWTE/IbHO-BOCCTAHOBUTE/IbHBIX peakluii B TMPUPO/e,
MPOM3BO/CTBEHHBIX MPOLieCccax U KU3HeesTe/IbHOCTU OpPraHU3MOB;

o TIPUBOJUTH TIPUMEPbI XUMUYEeCKHX PeakKLMii, PACKPLIBAIOLINX 00II1e XUMHUeCKre
CBOWCTBA MPOCTHIX BeleCTB — META/VIOB U HEMETA//IOB;

J MIPOBO/IUTh pPacyeThl HA HAaXOXKJEeHHe MOJIeKYJIsSPHOI (hopMyJibl YI/1eBOJ0po/ia o

MpoAyKTaM CropaHud U 10 ero OTHOCHUTEIHLHOM NJIOTHOCTA M MaCCOBBLIM A0JIAM 3J/IEMEHTOB,
BXO/JAIIKUX B €ro COCTaB,

o BMa/ileTh TIpaBWIaMu Oe3oracHoro obpailjeHWss C eJKUMH, TOPIOUHUMHU U
TOKCUYHBIMH Bell|eCTBaMH, CPe/[CTBaMU OBITOBOM XUMMUU;

o OCYILIeCTB/SITb ~ MOWCK  XMMMUeCKOM  MHpOpMaluM 1O  Ha3BaHUSIM,
UZleHTU(UKaTOpaM, CTPYKTYpHbIM (hopMyJ/iaM BellleCTB;

o KPDUTHUECKU OLleHWBaTb W WHTEPIIPETUPOBAaTb XUMHUUYECKYI HH(OpMaLHIo,

COZIep’KaLyIoCsi B COODIIEHHUSIX CPe/ICTB MacCoBoW MH(opMaLyy, pecypcax VIHTepHeTa, Hay4HO-
TIOMYJ/ISIPHBIX CTaThsIX C TOUKW 3PEHUS eCTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B L[€JISIX BBISIBJIEHUS
OIMOOUHBIX CY>KJeHU U (opMHUPOBaHUS COOCTBEHHOU MO3ULINM;

J TPE/ICTAB/SATb MMyTH  DPELIeHUs] T/00anbHBIX TMPO0JeM, CTOSIIUX — Tepef
Ye/I0BeUeCTBOM: 3KOJIOTMUECKUX, SHEPreTUYeCKHUX, ChIPbEBBIX, U PO/Ib XUMHUU B PEIIeHUH ITUX
ripo6siem.

JIMYHOCTHBIMH Ppe3y/ibTaTaMH O0yueHHs XHMHH B CpeAHell (MO/IHOM) IIKOJIe
SIBJISIIOTCA:

— yMeHUe yTpaB/sTh CBOei TT03HaBaTeIbHOU JIesITelTbHOCTBIO;

— TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHHWIO, B TOM YHC/IE CaMOOOpa30BaHHWIO, Ha
TIPOTSDKEHUM BCEM JKU3HM; CO3HATelbHOe OTHOLLEHWe K HerpephbiBHOMY 00pa30BaHMUI0 Kak
YCJIOBUIO YCITEIITHOM MpoheCcCHOHaTLHON U 0011[eCTBEHHOMU eI TeTbHOCTH;



— yMeHHe COTpPYyAHHUYaThb CO B3POC/IbIM, CBEPCTHUKAMHM, [JeTbMU MJ/aJIIero Bo3pacra B
obpa3zoBaresibHOM, yueOHO-HCCIIel0BaTe/IbCKOM, TPOEKTHOM U IPYTUX BU/aX JlesiTe/IbHOCTY;

— c(OpMHUPOBAHHOCTb MHPOBO33DEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKW; OCO3HAHKWe 3HAaUMMOCTH HayKH, B/lafleHus I0CTOBEPHOU

vHopMalLell 0 TepefoBbIX [JOCTM)KEHUSIX M OTKPBITHUSIX MHPOBOM U OTeUeCTBEHHOU
HayKH; 3aMHTepecOBAaHHOCTh B HAyUHbIX 3HaHUsIX 00 yCTpoMCTBe Mypa U 0611ecTBa; TOTOBHOCTh
K HayYHO-TeXHUYEeCKOMY TBOPYECTBY;

— YyBCTBO I'OP/IOCTH 3@ POCCUMCKYIO (PU3UUECKYIO HayKy, [YMaHU3M;

— TOJIOKUTE/IbHOE OTHOILIEHHE K TPYZY, Lie/IeyCTPeM/IEHHOCTb;

— D9KoJIoTHuecKasi KyJbTypa, Oepe)kHOe OTHOIIeHUWe K DOJHON 3emse, TPUPOAHBIM
6oratctBam Poccuy v Mypa, TOHMMaHHe OTBETCTBEHHOCTH 3a COCTOSTHHME TPUPOJHBIX PeCypcoB
Y pa3yMHoOe [IPUPO/I0TI0JIb30BaHMe.

MeranpeaMeTHbIMH pe3y/J1bTaTaMH OCBOEHHUSI BBINYCKHHMKAMM TOJJIHOM INKOJIbI
MporpaMMsbI M0 XUMHUH SIB/IAIOTCH:

1) ocBOEHME peryiATHBHBIX YHUBEPCATbHBIX YUeOHBIX JeMCTBUM:

— CaMOCTOSITeNIbHO OTIpPeJiesiIsiTh 1ie/IM, CTaBUTh U (POPMY/TUPOBATh COOCTBEHHBIE 3a/1aur
B 00pa3oBaTe/IbHOM /IeATeIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

— OLIeHHMBaTh pecypcChl, B TOM 4KC/e BpeMsi U JIpyrue HeMaTepuasibHble pPeCcypChl,
HeoOXo/IuMbIe Z1JIsl JOCTHXKEeHHs! TIOCTaB/IeHHOMN paHee LieJy;

— COTIOCTaB/ISITh MIMEIOIIMeCss BO3MOXKHOCTH M HeoOXOAWMble /IS TOCTHDKEHUS Liesin
pecypchbl;

— orpe/ieNiATh HEeCKO/IbKO IyTel JOCTH)KeHUs [IOCTaB/IeHHOM Lie/;

— 3aJaBaTb MapaMeTpbl U KPUTEpPUH, IO KOTOPbIM MOXXHO OIpeJenuTb, 4TO Liejib
JIOCTUTHYTA;

— COMNOCTaBJISAITh TIOJIyYEeHHBIN pe3y/bTaT [esTebHOCTH C TOCTaB/AeHHOM 3apa-Hee
L{eJIbIO;

— O0CO3HaBaThb TIOC/JE/CTBUSL [OCTWD)KEHHSI TIOCTaBA€HHON LieiM  JesiTe/IbHOCTH,
COOCTBEHHOM >KU3HU U )KU3HHU OKPY’KarOILUX JIFOJIeH;

2) ocBOeHHe M03HaBaTebHBIX YHUBEPCA/IbHBIX YUeOHBIX /1eHCTBHI:

— KPUTHYECKU OLleHMBaTh U UHTePIHPeTUPOBaTh MHGOPMAL[UIO C Pa3HbIX MO3HUIUH;

— pacro3HaBaTh U (PUKCUPOBaTh MPOTUBOPeUrs: B MH(OPMaLMOHHbIX UCTOUHHKAX;

— MWCII0/Ib30BaTh pa3/MuHble MOJle/IbHO-CXeMaTHuecKre CpefiCcTBa /sl Tpe/cTaB-eHust
BBISIBJIEHHBIX B MH()OPMAaLIMOHHBIX UCTOYHHUKAX TTPOTUBOPEYU];

— OCYIIEeCTB/IATh Pa3BEPHYThIM MHGOPMAI[MOHHBIN TMMOMCK M CTaBUTh Ha €ro OCHOBe
HOBBIe (yueOHbIe U MTO3HaBaTe/IbHbIE) 3a/1auM;

— WCKaTh U HAXOAUTH 0000IIEHHBIE CTIOCOOBI pellieHus 3a/1ay;

— TIPUBOAUTH KPUTHWYECKHUEe apryMeHTbI, KaK B OTHOIIEHHWH COOCTBEHHOTO CYKZeHHs,
TaK U B OTHOLLIEHUU JIeWCTBUM U CY)XKIEHUM IPYTOro YeaoBeKa;

— aHa/IM3WpoBaTh U TpeoOpa3oBbIBaTH IMPOOJIEMHO-TIPOTHBOPEUMBLIE  CUTYALUH;
BBIXO/IUTh 3a paMK{d yueOHOTO TpeJMeTa W OCYIIeCTB/SATb Ile/ieHarpaB/ieHHbIM TOUCK
BO3MOYKHOCTH LIMPOKOTO TIepeHoca CPe/ICTB U CIIoCOOO0B /1efCTBYS;

— BBICTpPauWBaTh WH/AMBUJYaJbHYI0 00pa3oBaTelbHYH0 TPAeKTOPUIO, YUWThIBas
OrpPaHUYEHUS CO CTOPOHBI IPYTMX yUaCTHUKOB U peCypCHble OTpPaHUUEeHUS;

— 3aHWMaTh pa3Hble TIO3UI[UM B TI03HABATEe/ILHOU MIeATeIbHOCTH (OBITh YUEHHUKOM U
yuuTesieM; (GOpMy/nMpoBaTh 0OOpa3oBaTebHBIM 3aMpoC W BBINIOJIHATh KOHCY/IbTaTUBHbIE
(GYHKLMM CaMOCTOSITe/IbHO; CTaBUTh TpoOsieMy W paboTaTh Haf, eé pelleHueM; YIIpaB/sTh
COBMECTHOM Mo3HaBaTe/TbHOM /lesITe/IbHOCThIO0 U MOJUUHSITHCS);

3) oCcBOeHHEe KOMMYHUKATUBHBIX YHUBEPCA/IbHBIX YUeOHBIX JeMCTBUI:

— OCYILIeCTB/ISITh JIe/IOBYH0 KOMMYHHUKALMIO KaK CO CBEPCTHUKaMH, TaK U CO B3POC/IbIMU
(kak BHyTpY 0Opa3oBaTe/IbHOM OpraHU3aliy, TaK U 3a eé mpejesiaMu);



— TIpU OCYIIIeCTBJIEHUU T'PYNIOBOM PabOThl ObITh KaK PYKOBOZAWTEEM, TaK U UWIEHOM
MPOEKTHOM KOMaH/bl B pasHbIX po/gX (reHepaTOpoM WJel, KPUTUKOM, MCIIOJTHUTEJIEM,
TIPe3eHTYIOLUM U T. 11.);

— Ppa3BépHYTO, JIOTUYHO U TOYHO H3/1araTb CBOKO TOUKY 3PEHUsl C MCIO/b30BaHU-eM
a/leKBaTHBIX (YCTHBIX U MTUCbMEHHbIX) SI3bIKOBBIX CPE/ICTB;

— pacrio3HaBaTh Y Tpe/loTBpalliaTh KOH(MIUKTHI 0 UX aKTUBHOU (a3bl;

— COrJIaCOBBIBaTh TMIO3WLIMM YJE€HOB KOMaHZBI B Tiporjecce paboThl Haj oO0LmM
TPOJAYKTOM / pelleHreMm;

— Mpe/ICTaB/IAThL MyOIMUHO pe3y/bTaThl UHUBU/IYa/TbHOW U TPYTIIOBON /1es-Te/TbHOCTH,
Kak Tiepe/i 3HaKOMOM, Tak U 1epe]| He3HAKOMOW ayJuTopre;

— moAbupaTh MapTHEPOB /ISl /1e/I0BOM KOMMYHHMKALUHM, HCXOJS W3 COOOpakeHWi
pe3y/IbTaTUBHOCTH B3aWMOZENCTBYS, a He IMYHbIX CHUMITaTH;

— BOCIIPUHUMATh KPUTHUECKHE 3aMeuaHHst Kak pecypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO U éMKO (pOpMyJ/IMPOBaTh Kak KPUTHUECKHe, TaK U 0f00pUTeTbHbIe 3aMeuaHts B
aZipec IpyTYX JI0/ie B paMKax [1eJIoBOUM U 00pa3oBaTeTbHOM KOMMYHUKALIH, M30erast TIpy 3TOM
JIMYHOCTHBIX OL|EHOYHBIX CY)KJEeHHUH.

IIpeameTHbIe pe3y/IbTaThl 00yUeHUs] XUMHH B CpeJHel (MOo/THOM) IIKoJ1e Ha 0a30BOM
YPOBHe AABJISIIOTCSA:

1. B no3HaBarenbHOM cdepe:

. JlaBaThb Orpe/ie/ieHus1 U3yUeHHBIX TIOHSTUIA: «XUMHUUeCKUH 37IeMEeHT», «aTOM»,
«HOH», «MOJIEKYJ/Ia», «IIPOCThbIe U C/I0)KHbIE BeII|eCTBa», «BELeCTBO», «XUMUUecKas (popmya»,
«OTHOCHTeJIbHAsi aTOMHasi MacCa», «0THOCUTe/TbHasi MOJIeKyJIsipHasi Macca», OpraHudecKue
BeIlleCTBa, UX KlacCU(UKaLysi 1 HOMEeHK/IaTypa, CBOMCTBA, MOJyyeHre U IpUMeHeHHe;
130Mepusi, TOMOJIOTHsl, TI0JIMMEPBbI, TUIbl XUMUYECKUX OpPraHUueCcKUX peakLii U fp.

4 OIMCaThb JeMOHCTPALIMOHHbIE 1 CaMOCTOATE/IbHO IMMPOBeJeHHbIE XUMUUeCKHe
SKCIIepUMEHTHEI;

4 OIMCBIBATHh U Pa3/IMUaTh U3yUeHHbIE K/1aCChl OPTraHUUeCKHUX COE,E[I/IHEHI/II;’I,
XUMHYeCKHEe pedKINH,

4 KJ'IaCCI/Iq)I/IL[I/IpOBaTL H3y4yeHHbIe 00BLeKTHI U SABJIEHUSA;

° Ae/1IaTb BBIBOAbI 1 YMO3dK/TFOUEHUSA U3 H&6IHO,£[€HI/II‘/JI, HN3YyUYE€HHBIX XUMHUUECKHUX

3aKOHOMEPHOCTeM, TTPOrHO3UPOBaTh CBOMCTBA HEM3yUeHHbBIX BeIleCTB M0 aHAJIOTHUU CO
CBOWCTBaMU M3yUeHHBIX;

. CTPYKTYpPHPOBAaTh W3yUYeHHbIN MaTepuai U XUMUYeCKyr0 UH(pOpMaluio,
TIOJTyYeHHYI0 U3 IPYTHUX UCTOYHUKOB,;

. MO/Ie/IMPOBaTh CTPOEHHe OPraHUUeCKHX BelecTB.

2. B 11leHHOCTHO — OpueHTal[MOHHOM cepe:

. aHaJTM3UPOBATh U OLI€HUBATh TIOC/Ie/ICTBUS /IS OKPY>KaroIllel cpe/ibl ObITOBOU U
TIPOM3BO/ICTBEHHOM JIesITe/TbHOCTH UesIOBeKa, CBSI3aHHOM C repepaboTKOl BellecTs;

3. B TpyznoBoii cdepe:

. MPOBOJUTb XMMUUECKUW SKCIIePUMEHT;
4. B cdepe 6e30macHOCTH XKU3HEJEITETBHOCTH:
. OKa3bIBaTh MePBYI0 MOMOILIb [PU OTPaBJ/IeHUSIX, 0’)KOTaX U IPYyrUX TpaBMax,

CBSI3aHHBIX C BEI[eCTBAMU U JTaOOPaTOPHBIM 000PYI0BaHHUEM.

BBIHYCKHI/IK MO/JTIYyYUT BO3MO)KHOCTb HAYUYUTbCH:

o W/IFOCTPUPOBaTh Ha MPUMeEpPax CTaHOBJ/IEHWE U SBOJIFOL[MI0 OPraHu4yeCcKoW XUMHUH
KaK HayKH{ Ha pa3/IMUHbIX UCTOPUYECKHX ITarax ee pa3BUTHS;
o WCII0/Ib30BaTh METO/bl HAy4YHOIrO [I03HAHUSl TPU BBIOJIHEHHWH TIPOEKTOB U

yueOHO-MCCIeIoBaTelbCKUX — 337lad 110  W3YYeHHWI0 CBOWCTB, CIIOCOOOB TIOMyueHUs W
pacrio3HaBaHWsl OPraHUUeCKUX BellleCTB;



o 0OBSICHATL TIPUPOAY U CIOCOOBI 0Opa30BaHUs XUMHUECKOW CBSI3U: KOBA/IEHTHOM
(TIoJISIpHOM, HETIOJISIPHOM), WOHHOW, MeTas/yInuecKol, BOJOPOJHOM — C 1ie/Ibl0 OrlpejieieHUst
XUMUUYECKOH aKTMBHOCTHU BeIIIeCTB,;

J yCTaHaBJ/IMBaTh T€HETUUYECKYI0 CBSI3b MEXy K/lacCaMd OpPraHWYeCKHUX BellecTB
it 000CHOBaHMSI TPUHIIMITHAILHOW BO3MOYKHOCTH TIOTYyUYE€HUS] OPraHUYeCKUX COeJuHeHUH
3aJJaHHOTO COCTaBa M CTPOEHUSI;

J yCTaHaB/IMBaTh B3aUMOCBSI3U MeEXJy (akTaMu | Teopuel, TIPUUMHOU W
CJIe[ICTBHEM TIPH aHau3e MpoOsieMHBIX CUTYal[uii © 000CHOBaHUM TIPUHUMAaeMbIX DellleHHH Ha
OCHOBe XMMUYEeCKHX 3HaHWH.

Copep)xaHue yueOHOro nmpeiMera
10knacc (34y; 1u. B Hefiest0)

Teopusa XUMHUUYECKOT0 CTPOEHUs OPraHUYeCKUX COoeUHeHUH.
IIpupojsa XMMHUUYeCKHUX CBsi3ed
Opranuueckue BelrlectBa. [losiBieHre U pa3BUTHe OpPraHMYeCcKOW XMMHU Kak
HayKu. XMMHYecKoe CTpPOeHHMe Kak IOpSOK COeJUHEeHHWs aTOMOB B MOJIEKyJle COIVIACHO WX
Ba/IeHTHOCTH. (OCHOBHBIe TI0/IOJK€HHSI TEeOPUM XHMMUUECKOrO0 CTPOEeHUsI OpraHu4ecKHx
coeguHennii A.M. BytnepoBa. YriepogHbIM CKejleT OpraHu4yecKOod MoJIeKy/bl. KpaTHOCTb
XUMUUECKOM CBSI3U. 3aBUCUMOCTb CBOMCTB BEIECTB OT XHMMHYECKOTO CTPOEHHSI MOJIEKY/I.
N3omepust 1 uzomepsbl. [loHsiTie 0 (yHKUMOHA/NBHOW rpymme. [IpUHLUIBI KaacCU(PUKaALUU
OpraHhvyecKrx coegvHeHui. CucTeMaTHueckas MeX/AyHapoJHas HOMEHK/aTypa W TPUHLIMIIBI
o0pa3oBaHMsI Ha3BaHUI OpPraHUUECKUX COeMHEHUM.
MecTo ¥ 3HaUeHHe OpraHUYeCcKOl XUMHUY B CUCTEME eCTeCTBEHHbBIX HayK.
YrneBosopoasl
[IpenenbHble yrieBofopoabl (ankaHel). CmpoeHue MoaeKyabl Memaud.
l'omonornueckuy psg ankaHoB. ['omonoru. MexayHapojHas HOMEHK/IaTypa OpraHMYeCKHUX
BelllecTB. V30Mepus yriepoHOro ckesieta. 3aKOHOMEPHOCTH U3MeHeHUs (pU3uecKUX CBOWCTB.
XrMHUUeCcKre CBOMCTBA (Ha NMpUMepe MeTaHa Y 3TaHa): peaklyy 3amelleHus1 (TaioreHUpoBaHue),
JeTUIPUPOBaHUsSI KaK CriocoObI TOTyueHUsl BaXKHEHIINX COeJUHEHNU B OpraHMUecKOM CHHTe3e.
l'opeHne MeTaHa KakK OJJUH W3 OCHOBHBIX MCTOUHUKOB TeIUIa B MPOMBIIUIEHHOCTH U OBITY,
uzomepusayuu ankaHos. LlenHble peakyuu. Ce0600Hble padukanbl. I'anozeHonpou38o0Hble
anxkaHos. HaxoxxjeHue B IpUpo/ie U NIpUMeHeHNe alKaHoB.
KpatHuslie cBsizu. HernpezenbHble yrineBosopobl. AsnkeHbsl. CmpoeHue
MoseKkybl smuneHa. sp—l'ubpudusayusi. T'omosiornueckuid psifi ankeHoB. HomeHKmaTypa.
W3omepust yriepofHOro ckejieTa U TIOJIOKEHUSI KPaTHOM CBSI3U B MoJieKyse. XUMHUYeCKUe
CBOMCTBA (Ha MpuUMepe 3TWIeHA): peakluy MpUCcoeJuHeHUs (TajoreHUpoOBaHUe, 2UOpPUPOBAHUe,
rUparalys, 2u0po2an02eHUposaHue) Kak criocob rosyueHust GyHKLMOHATBHBIX TTPOM3BOJHBIX
yT7IeBO/IOPO/IOB, ropeHusi.  [Ipasuno MapkoeHukoea. BbicokomonekyasipHble coeOuHeHuUsl.
KauecmeeHHble peakyuu Ha O80UHYI0 c8s3b. [lomumepu3sasi 3TUeHa KaK OCHOBHOe
HarpaBJieHue ero UCrno/b30BaHus. [1omMaTuneH Kak KpynmHOTOHHaXHBIA NPOAYKT XUMUYECKOTO
NpOU3BO/ACTBA. [IpuMeHeHne STU/eHa.

AnkagueHbl U Kayuyku. [ToHsTHe 00 ayKagueHax Kak yryieBoZopojax C ABYMsI
JBOWHBIMUA CBsi3siMU. [losimepu3saiusi AvBvHWMIA (OyTazueHa-1,3) Kak crocob TonmyyeHust
CHUHTETHUECKOTO Kayuyka. M3onpeH (2-memunbymaduen-1,3). HaTypanbHbIA U CUHTETUUECKUH
Kayuyku. BynkaHuszauus kaydyka. Pe3uHa. [IpymeHeHue Kayuyka U pe3uHbl. COnpsidéHHble
0eoliHble ces3u. IlonyyeHue u xumuueckue cgolicmea aakaoueHos. Peakyuu npucoeduHeHus
(2ano2eHuposaHus) u noaumMepuzayuu aakaoueHos.

AnkuHbl. AljeTueH (3TUH) U ero roMosioru. CmpoeHue Mo/eKy/bl ayemusieHd.
l'omonornueckuii psg, ankuHoB. HomeHknatypa. VI3omepusi yriiepoHOro cKeseTa v MOJI0KeHUsT
KpaTHOM CBsI3U B MoJieKysie. Meoickaaccoeas u3zomepusi. sp-lI'ubpudusayusi. XuMuueckue
CBOlMicTBa (Ha TipUMepe alleTWIeHa): peaklUud TMpUcoefiuHeHUs1 (rajoreHUpOBaHUe,



eudpupoeaHue, TUApaTalysi, 2UOP0O2d/102eHUPO8AHUe) Kak Crioco0 TMoaydeHUsl TOMMMEpPOB U
JIPYTUX TIONe3HbIX TPOAYKTOB. ['opeHue aljeThieHa Kak MCTOYHWK BBICOKOTEMITEPAaTyPHOTO
TJIaMeHHU [l CBapKU 1 pe3KU MeTasuioB. [IpuMeHeHMe aljeTu/ieHa.

IloHsimue o yuxknoaakaHax.

ApeHbl (apomaThueckue YriaeBo/opoAbl). BeH30/ Kak mMpezcTaBUTe/b
apoOMaTHUYeCcKUxX yraeBoJopoioB. CmpoeHue Mmoaekynbl 6eH3o1a. XUMHYeCKWe CBOWCTBA:
peakivy 3aMelrieHust (raJloreHUPOBaHUE) KaK CIIOCO0 TOTyYeHHs] XUMHUECKUX CPEJICTB 3all[UThI
pacTeHu, TpucoeivHeHUs (TWApPHUPOBaHME) KaK Jl0Ka3aTe/IbCTBO HeIpe/le/IbHOTO XapaKTepa
Oen3ona. Peakius ropenusi. Tosnyon. H3omepus 3amecmumesneli. IlpumeHeHue OeH3o1a.
IMecmuyuosbl. I'eHemuueckas cés3b apeHo8 ¢ Opy2uUMU y2/1e8000p00amul.

IMpupooHble ucmouHuku y21e8000p0o008. IlpupodHbiil 2a3. He¢pmb. TlonymHblie
He¢pmsHble 2a3bl. KameHHbill yeonb. Ilepepabomka Hegpmu. Ilepeconka Hegmu.
PexmugukayuonHas konoHHa. bBeHsuH. JluepouH. KepocuH. KpekuHe HegpmenpodyKkmos.
Tepmuueckuli u kamaaumuuecKkuli Kpekuxeu. ITuponus.

Kuciopoacoaepxaiye oprannueckue coenHeHusl.

Kucnopogcozepikaijpe opraHuueckde coefjuHeHus. OZHOAaTOMHbIEe TIpe/ie/ibHble
cnupThl. Knaccugukaiusi, HOMEHKIaTypa, W30Mepusi CIUPTOB. MeTaHO/N M 3TaHOA Kak
TIpe/iCTaBUTeNN TpeJieNlbHbIX OJHOATOMHBIX CIUPTOB. IlepeuuHblli, 8MOPUYHbIL U MpemuyHblil
amombl yenepood. BodopooHasi ces3b. XuMuuecKWe CBOWCTBa (Ha TpUMepe MeTaHO/A U
3TaHOJIA): B3aUMOJIEHCTBHE C HAaTPHEeM KaK Croco0 yCTaHOBJ/IEHWs HaIM4Msl THAPOKCOTPYIIIIHI,
peakiysi C rajioreHOBO/IOPO/laMH KakK CIioco0 TIOy4yeHUs pacTBOpPHUTesieH, JeruzpaTalys Kak
crocob mosyueHust STuseHa. Peakiyist ropeHUs: CIIMPTHI Kak TOrmBo. Cnupmogoe OpodiceHue.
®epmeHmbl. BodopooHbie ces3u. IlpumeHeHMe MeTaHo/a W 3TaHoMa. Du3MoOrMUeckoe
JlefiCTBHe MeTaHOJ/Ia ¥ 3TaHOJIa HAa OPTraHU3M uesioBeKa. ATKO20AU3M.

MHoroatomMHble COUPThL. JTUIEHIIMKOIb U TVIMLEPUH KaK IpeACcTaBUTeH
ripefie/TbHBIX MHOTOAaTOMHBIX CIUPTOB. KauecTBeHHasi peakijysi HA MHOTOAaTOMHbIe CITUPTHI U ee
NpUMeHeHHre [/ pacrio3HaBaHUs TJIMLEPYHA B COCTaBe KOCMeTUUeCKUx cpefcTB. IIpakTrueckoe
TIpUMeHeHre YTUIeHTJIMKOJIS U TJIULepyHa.

®enHon. Apomaruyeckue cnupthl. CTpoeHue MosieKy/bl GeHona. BaaumHoe
g/UsiHUe amoMo8 8 MosjeKyne ¢eHona. Xumuueckue ceolicmeda: e3aumodelicmeue ¢ Hampuem,
eudpokcuoom Hampus, b6pomom. KauecmeeHHasi peakyusi Ha ¢peHou.

[TpumeHeHue ¢deHona.

KapbonunbHble coenuHenus. KapOoHunbHasi rpymma. AbJeruiHas rpymra.
Anbperunbl. Keronbl. M3omepusi ¥ HoMeHkiatypa. IloayueHue u Xxumuueckue ceolicmea
anboe2udos. Peakyuu oKucneHusi u npucoeouHeHusl anboe2udos. MetaHanb (hopmanbiaerus) u
3TaHasb (aleTanbjeru/) Kak rnpejCcTaBUTeNN MpefiefbHbIX albAerujoB. KauecTBeHHbIe peakijuu
Ha KapOoHW/IBHYIO Tpymmy (peaklysi «CcepeOpsiHOro 3epKajia», B3auMO/IeHCTBYe C TUPOKCHIOM
mveau (II)) u ux mpumeHeHue it 0OHAPY>KEHHSI TIPeJe/IbHBIX ab/IeTU/I0B B MPOMBIIIIEHHBIX
CTOYHBIX BoJaX. TOKCMUHOCTD anbAeruzioB. IIprMeHeHre ¢popManbaerusia v aletaableruza.

Kap6oHoBsie kucnoTel. KapbokcuabHas epynna (kapbokcoepynna). M3omepus u
HOMeHK/aamypa KapboHoeblx Kuciom. OHOOCHOBHBIE TIpefiesibHble KapOOHOBbIe KUC/IOTHI.
ITonyueHue O0OHOOCHOBHBIX npedelbHbIX KApbOOHOBbIX KucAom YKCyCHasi KHUCIOTa Kak
TIpe/ICTaBUTe/b TIpe/ie/TbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMHUeCKHe CBOWMCTBa (Ha
rp¥Mepe YKCYCHOW KWCJIOTHI): peaklMyd C MeTa/ulaMH, OCHOBHbIMH OKCHUJAMU, OCHOBaHUSIMHU U
COMSIMM  Kak TOJATBEpP)KJEHUWe CXOJACTBAa C HeOpraHMYeCKMMM KuCIOTamMH. Peakuys
STepupHUKaLMK KaK Croco0 ToJyyeHUsi C/IOXKHBIX 3¢upoB. IIprMeHeHHe YKCYCHOW KHCJ/IOTHI
MypaBbUHasi KucsioTa. ArjetaThl. [Ipe/icTaBieHHe O BBICIIMX KAPOOHOBBIX KHUC/IOTaX.

CnoxxHble 3¢pupsl U xupbl. HomeHnkaamypa. IlonydyeHue, XuMuueckre CBOMCTBa
cnoxkHbIX 3¢upoB. Peakius stepudukanyu. CrioxkHble 3QUPbI Kak MPOAYKTbI B3aUMO/1eCTBUS
KapOOHOBBIX KUCJIOT CO criupTamu. [IpriMeHeHMe CIIOXKHBIX 3()MPOB B MHUITEBOM U Map(roMepHO
TIPOMBIIIIEHHOCTU. JKUPBI KaK CI0XKHbIe 3(GUpHI IVIMIepUHa U BBICIIMX KapOOHOBBIX KHUC/IOT.



PacturenbHble M >KMBOTHBIE >KUPbI, MX COCTaB. Pacrio3HaBaHWe pPaCTUTE/IbHBIX >XUPOB Ha
OCHOBaHUM HX Herlpe/esbHOr0 xapakTtepa. IIpumeHeHue >kupoB. ['Maponns Wi OMbUIeHHUe
JKMPOB KakK Cr1Ioco0 TPOMBIIIJIEHHOTO TIO/TyUeHHUsI COJIel BBICIIMX KapOOHOBBIX KHC/IOT.

MbIIA KaK COMMA BBICIIMX KapOOHOBLIX KHUC/IOT. MoroIIye CBOWCTBA Mblia.
CuHmemuueckue mMoroujue cpeocmed.

YrneBogel. Knaccudwukaiysi yrineBosioB. MoHocaxapuzibl. Oauzocaxapuobi.
Hucaxapugbl. HaxoxzaeHue yrjieBoJOB B Ipupoze. ['/1roKo3a Kak ajnbJerujocrvpT. bpoxeHue
TJIIOKO3bl.  DPyKTO3a. Caxapo3a. [l'udponusz caxapo3bl. Kpaxman | 1e/ultosio3a  Kak
Ovonornyecke TONMMMepbl. XHWMHUUECKHe CBOMCTBA KpaxMasa M Ie/UTio/io3bl  (THAPOMH3,
KaueCcTBeHHasi peakivsi C HoJj0OM Ha Kpaxmaj U ee TIpUMeHeHue /711 0OHapy>KeHus1 Kpaxmasa B
npoAyKrtax TwTaHusl). [IpumeHeHne u OuosiorMueckas posib  yriaeBosioB. IloHsTue 00
WCKYCCTBEHHbIX  BOJIOKHax Ha [Ip¥Mepe  aleTaTHOrO  BOJIOKHA. Ayemuyeanonosda
Knaccugukayus 8010KoH.

Npentudukaiyusi opraHU4ecKux coefquHeHUN. ['eHemuueckas Cesi3b Mexcoy
K/A1daccamu op2aHu4eckux coeouHeHutl. TUMbl XUMUUECKUX peakliiii B OpraHuueckon XUMHH.

A3oTcopepikalye opraHuyecKye coeJUHeHHs.
AmMuHOKHCTIOTEI U 6eiku. CocTaB U HOMEHK/IATypa. AMUHbl. AMUHo2pynnd. AHUAUH.
IonyueHue u xumuueckue ceolicmea aHUAUHA. AMUHOKUCIOTHI Kak aM(OoTepHble OpraHuveckrie
coenuHeHUsl. Mi3omepusi u HomeHkaamypa. bunosspHbili uoH. TlentugHas CBs3b. brosornueckoe
3HaueHWe O-aMMHOKUCIOT. OO6nacTy TpUMeHeHWs aMHHOKHCIOT. Xumuueckue cgolicmed
amuHokucaom. ITenmuobl. IToaunenmuobl. I'nuyuH. Benkyu Kak MpPUPOJHBIE OHOIIOIMMEDHI.
CocraB u crpoeHve O0enkoB. XWUMWYeCKHe CBOWCTBA Oe/KOB: THIPOJHM3, [eHaTypaLs.
OO6Hapy>keHue Oe/TKOB TpPU TIOMOLIY KaueCTBeHHbIX (LIBeTHBIX) peakiuil. [IpeBpaiijeHust 6e1KoB
MUIIU B opraHu3Me. buosoruueckue QyHKIUM O€IKOB.
Azomcooepacawyue cemepoyukiuueckue coeduHeHusi. ITupuduH. ITuppon. ITupumuouH.
IlypuHn. A3omucmble 0OCHO8AHUSL.
HykneuHogble kucarombl. Hykneomuodbl. KomniemeHmapHble azomucmble OCHOBAHUSL.
Xumus u 30o0posbe uenogeka. Papmaxkono2uueckas Xumusl.

Xumus nonumepos
Ionumepni. Cmenenb  noaumepuzayuu.  MoHomep.  CmpyKkmypHOoe  38€HO.
TepmonaacmuuHble noaumepbl. Cmepeope2ynsipHble noaumepbl. IloausmuneH. Iloaunponuse.
IMoaumempacgpmopsmunen. TepmopeakmueHble noaumepbl. DeHonopopmanrboe2uoHble CMObL.
ITnacmmaccel. Penonnacmoel. AmuHonaacmbl. IleHonaacmbl. IIpupooHbili Kayuyk. Pe3uHa.
D6onHum. CuHmemuueckue kayuyku. CuHmemuueckue 8010kHd. KanpoH. JlagcaH.

JleMoHCTpanuu.

J OO6pa3ipl  OpraHMYecKMX Bel[eCTB M MaTepuajoB. Mojie  MOJeKy
OpraHMYecKHX BeIecTB

J OTHollIleHWe alKaHOB K KHCJIOTaM, IjejiouaM, PacTBOPY IepMaHTaHaTa Kajus U
OpoMHOI BofIE.

J Mogenu MoseKya roMosioroB U u3omepoB. IlosyueHue arjeTuseHa KapOWAHBIM

criocoboM. B3ammozielicTBre aljeTrieHa C PaCTBOPOM IepMaHraHaTta Kajavs U OPOMHOM BOIOM.
lopennie auetuneHa. Pa3fnokeHrWe Kaydyyka IpU HarpeBaHMM M UCIbITaHWE [POJYKTOB
paznoxeHusi. 3HAKOMCTBO C oOpa3ijaMu KayuykoB. beH30s1 Kak pactBoputesib. ['opeHue 6eH3oi1a.
OTHoteHre 6eH30/1a K OGPOMHOI BOZie ¥ paCcTBOPY MepMaHraHara Kanusi. OKuc/ieHre Toyosia

o PacTBOpeHue B arjeTOHe Pa3/IMYHbIX OpraHNuYecKyx BeljecTB. OOpasibl MOROLUX
Y YHCTSIIUX CPeJCTB.

o OG6pa3iipl mIacTMacc,

JIaGopaTopHbIE ONBITHI.

1. N3roToBnenue mojeneit MoJieKyJ/1 yriaeBOAOPOI0B

2. OsHakom/ieHHe ¢ oOpa3ijamu MpOAyKTOB HedTeriepepaboTKu



3. Oxucnenuve 3taHona okcugom meau (I1).

4. PacTBopeHue T/vliepMHa B BOZie U peakiius ero ¢ rujipokcuziom meau (I1).

5. XuMmuryeckue cBorcTBa deHosa

6. OkucneHre MeTaHasis (3TaHams) OKCUZOM cepebpa.

7. OxucnieHre MeTaHass (3TaHasns) ruapokcugom meau (1)

8. PactBopyrMOCTE  XKMpOB, [J0Ka3aTe/JbCTBO MX HeIpeze/lbHOr0  XapakTepa,
OMBL/IeHUE YKUPOB.

9. CpaBHeHHe CBOWCTB Mbljla U CHHTETUUECKUX MOMOIIMX CPeZICTB

10. CBOWCTBa I/TFOKO3bI KaK anbJerujoCcnupra.

11. B3auMopeiicTBre caxapo3bl C THIPOKCUIOM KaJbLiUsl.

12. [TpurotoBneHre KpaxmMalbHOIO K/elcTepa Y B3aUMOZEUCTBHUE C MOJOM.

13. T'wppomu3 kpaxmasa. O3HaKoMieHHe C 00pa3slamMu MPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH.

14. LIBeTHBIE peakIi[uu Ha OeKu

IIpakTHueckue padoThI

1.« ITonyyenre 3TH/I€HA U U3yUYEHHUE €rO CBOMCTBY.

2. «ITosiyueHWe YKCYCHOM KUC/IOThI U MU3yueHHe ee CBONCTB».

3. «PellieHre KCriepUMeHTabHbBIX 33/lay Ha pacrio3HaBaHUe OpraHUueCKUX BelecTB».
4. «Pacrio3HaBaHue I171aCTMacC U BOJIOKOH».

11 knacc (34y; 1u. B Hefie/t0)

TeopeTnueckue 0CHOBbI XUMHH

Ctpoenvie BemjectBa. (CoBpeMeHHass MoOJie/ib CTPOEHUsI aroMa. OJIeKTPOHHast
KoHpuryparmss aroma. OcHogHoe U 6030ydcOeHHble cocmosiHus amomos. Kiaccudukarys
XUMHUUECKUX 3JIeMeHTOB (S-, p-, d-ameMeHThbl). OCOOEHHOCTH CTPOEHHUSI JHEpPreTUYecKUX
ypoBHelt aToMoB d-37emMeHTOB. [lepuoznueckas cucTeMa XUMHUecKux 3sieMmeHToB /[I.U.
MengeneeBa. ®@usnueckuii cmbicn [lepuoanueckoro 3akoHa [I.M1. MeHjeneeBa. IIpuunHbl U
3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB 3/IEMEHTOB U MX COeJMHEHUW MO0 TMepuojaM U Tpymram.
OneKTpOHHas TPUPOJa XUMUUECKOM CBSI3U. OJIEKTPOOTPULIATENbHOCTb. BUbI XWMHUUYECKOU
CBsi3W (KOBasieHTHasi, MOHHAsl, MeTaJyIMuecKasi, BOJIOPOJHAasl) U MeXaHW3MbI ee 0Opa30BaHMS.
Kpucmannuueckue u amopcpHble eewjecmea. Tunbl Kpucmaniuueckux pewiemok (amomHas,
MOJIeKy/IipHAsl, UOHHAS, Memaaauueckas). 3asucumocms ¢pusuueckux ceolicme geujecmea om
muna Kpucmaniuyeckotl pewiemxu. ITpuuruHBI MHOTOOOPA3UsT BEIIIECTB.

XvMHUUecKHe peakijuu. ['oMoreHHbIe U reTeporeHHble peakvd. CKOpPOCTh peakliyu, ee
3aBUCUMOCTb OT Pa3/IMYHbIX (JaKTOPOB: MPUPO/bl PEAarMpyIOLUX BeleCTB, KOHLIEHTPaLUX
pearvpyroLux BellecTB, TeMnepaTypbl, MJIOL[aZu peakl[MOHHOW MOBEPXHOCTH, HaTMUUs
Karasinzatopa. Posib KaTa/lm3aToOpOB B TIPUPO/Ie Y MPOMBILLITIEHHOM TIPOu3Bo/cTBe. OOpaTUMOCTh
peakuyii. XMMUUeCcKoe paBHOBeCHe U ero CMellleHue 1o/ JelCTBUeM pa3/InyHbIX (aKTOPOB
(KOHLIeHTpaLMs peareHTOB WY NPOAYKTOB PeakLuy, JaBieHre, TemMrepaTypa) [/isi CO3/aHusl
OINTHMaJbHBIX YCI0BUM NIPOTEKaHUsI XUMUYECKUX POLIeCcCoB. /JucnepcHble cucmembl. IToHsmue
0 Konouoax (301u, 2eau). McmuHHble pacmeopbl. Peakliiy B pacTBOpax 3/71€KTPOJUTOB. pH
pacTBopa Kak IoKasaTeslb KUCJIOTHOCTU Ccpefibl. ['uapoin3 coneld. 3HaueHWe rM/ipoJivsa B
Ouosiornueckrx 0OMeHHbIX Tporjeccax. OKUCIUTEeIbHO-BOCCTAaHOBUTE/IbHBIE PeaKLii B
MpUPO/e, MPOM3BOICTBEHHBIX MPOLIeCCax U )KU3HeJesiTe/lbHOCTU OPraHU3MOB.
Heopranuueckas xumms

Mertaibl. CriocoObI 1o/TyueHUst METa/UIOB. JIerkye U TshKEsble MeTasuibl. JIerKoriaBKue
Y TyTrOIvIaBKUe MeTasibl. MeTa/inueckye 3/eMeHThl A- U b-rpynmn. Meapb. Lluak. Tutan. Xpom.
JKene3o. Hukenb. [TnatuHa. CrinaBel. Jlerupyromiye go6aBku. YepHbie MeTasuibl. LBeTHBIE
MeTasuibl. UyryH. Crasb. JlerupoBaHHble ctaau. OKCH/bI U THAPOKCUABI MeTa/uloB. HemeTassbl.
[TpocThie BelljecTBa — HeMeTasibl. YTiepo. Kpemuuii. A3or. @ochop. Kuciopoa. Cepa.
®Top. Xnop. KucinotHele okcuabl. Kucnopogcogepxaiue KUcaoTbl. CepHast KUC/I0Ta. A30THas



KHcaoTa. BopopoaHsle coejuHeHUs: HeMeTasuloB. ['eHeTUecKast CBSI3b HEOPraHUYeCcKux 1
OpraHUYeCcKHX BeLeCTB.

OKu1CIUTeIbHO-BOCCTAaHOBUTEIbHBIE CBOMCTBA NIPOCTBIX BELeCTB — MeTa/VIOB I71aBHbIX U
1oOOYHBIX MOArpyNn (Mefb, yKeje30) U HeMeTa/UIOB: BOZIOPO/ia, KUC/IOPO/ia, TajloreHoB, Cephl,
a3ota, gocdopa, yriaepoja, kpemaus. Koppo3usi MeTa/uIOB: BUIbI KOPPO3UU, CIIOCOOBI 3aIIUTHI
MeTa/uUIOB OT KOPPO3UM. 3/eKmpo/au3 pacmeopos u pacniasos. IlpumeHeHue s/1eKmpoausd 8
NpOMbIW/IeHHOCMU.

XuUMUA U XKU3Hb

XvMHUecKasi NMPOMBILIJIEHHOCTb. XUMHUYeCKass TeXHOIOTUsL. XUMHUKO-TEXHOJIOTMYecKre
TIPUHLUIIBI TIPOMBILJIEHHOTO To/lyyeHus1 MeTa/uioB. YepHas wmetamnyprus. [IpousBojcTBO
uyyryHa. JlomeHHass meub. Arsiomepauus. IIpowsBogcTBo cramu. KuciopopHblli KOHBepTep.
Be3oTxozHoe TPOM3BOACTBO. XWMHS B ObITy. IIpoAyKThl TIMTaHWs. bBbITOBasi XuMMs.
Otpenounble MaTepuanbl. JlekapcTBeHHble —IperniapaTbl. JKOJIOTMUECKWA  MOHUTOPUHI.
[IpenenbHO Oy CTHUMBIE KOHL|EHTPALUU

TemaTHyeckoe IIAaHMPOBAHHE C OMpe/ie/IeHHeM OCHOBHBLIX _BW/OB _YUe0HOM

AeATEe/TIbHOCTH

Temsbl, BXoasIIe
B IJaHHBIN pa3je

OcHoBHOe coaepxanue
10 TéeMaM

XapakTepuCcTHKa 0CHOBHBIX
BU/IOB /IeAATe/IbHOCTH yYeHUKa (Ha
YPOBHE y4eOHbIX JeHCTBHIA)

10 xiacc

Teopuss XUMHUUYECKOr0 CTPOeHHUs1 OpraHudeckKux coegunenui. Ilpupopa xummueckux csisei. (3 1)

Opranuyeckue
BeljectBa. llosgBieHne u
pasBUTHE OpraHu4yecKou
XUMUH KakK HayKU.

XUMUYeCcKoe CTpPOeHHe Kak
TIOPSZIOK COeJMHEeHMsI aTOMOB
B MOJIEKyJle COIJIaCHO MX

Ba/ICHTHOCTH. OcHOBHBIE
TI0JIO’KEeHUS TeOpUn
XUMHUYECKOT0 CTPOEeHUsI
OpraHWYecKUX COeJUHEeHUN
A.M. bytneposa.

YrnepoaHbiv CKeJieT
OpraHhYecKou MOJIeKY/JIbI.
KpatHocts XUMHYECKON
CBSI3U. 3aBUCHMOCTb CBOMCTB
BeleCTB OT XUMHYeCKOro
CTPOeHuUs MOJIEKYI.
WN3omepuss U U30MepHL.

[TonsTve 0 QyHKIMOHATBHOU

rpyIIe. ITpuHLUIIBL
K/laccuukanuu
OpraHWYecKUX COeJUHEeHUH.
CucremaTuueckas
MeXXyHapo/iHasi
HOMEHKJ/IaTypa W NPUHLUIbI
obpa3oBaHUs Ha3BaHUM

OpraHrU4YeCKux COEAHHEHHﬁ.

1. TIpegmer
OopraHuueckou xumuu. Teopus
XUMHUUYECKOT'O CTPOEHUS
OpPraHUYeCKHX BeILeCTB.

2. D/IeKTpOHHas Mpyupoja
XUMHUUECKUX CBSI3el B
OpraHUYeCcKUX COeZMHEeHHUsIX.

3. Knaccudukanms
OpraHUYeCcKHX COeMHEeHUN

4. Knaccudukanys
COeJMHEeHUU OpraHu4ecKuXx.

JeMoHcTpamuu. O6pasibl
OpraHMYeCKHX BellecTB U
MaTepuasoB. Mogienu MoseKy
OpraHUYeCcKHX BellecTB

OOBSICHSATD, TOUEMY
OpraHuuecKyr XUMUIO BbIIeJTU/IN B
OT/ieJIbHBIN pasfiesl XUMUM.
[TepeuncATE OCHOBHBIE TPeTIOCHLTKN
BO3HUKHOBEHUS] TEOPUM XUMHUUECKOT0
cTpoeHusi. Pa3muuaTh TpU OCHOBHBIX
THUIA yT7epOJHOI0 CKesera:
pa3BeTB/IEHHBIN, Hepa3BeTB/IEHHBIN U
LUKInueckuid. OnpeziensTb Hanuuue
aTOMOB yTJIepo/ia, BOAOpo/a U Xjiopa B
OpraHuuecKurx BelectBax. Pasnnuathb
TIOHSATHST «3JIeKTPOHHast 060/10UKa» U
«3JIeKTpOHHast opbuTanb». M300paxkars
3/IeKTPOHHBIe KOH(UTypalii aTOMOB
3/IeMeHTOB 1-ro U 2-ro nepuoios C
TIOMOILIBIO 3/IEKTPOHHBIX U
rpaduuecKrx 371eKTPOHHBIX (POPMYII.
OO6mBsicHATL MexaHU3M 00pa3oBaHUs U
0CO0EHHOCTH O- U TI- CBSI3€.
OnpepensiTb MPUHAZJIEXKHOCTD
OpraHuuYecKoro BellecTBa K TOMy WU
WHOMY KJIacCy 10 CTPYKTypHOM

dbopmye




Mecto 5 3HauyeHue
OpraHMYecKOW  XUMHUU B
CUCTEeMe eCTeCTBEeHHbIX HayK.

2. YrneBopaopoasi (9 u)

2.1. IlpesenbHble YraeBOAOPO/Ibl — ajKaHbI (2 )

[IpenenvHbie
YIJIeBOZOPO/BI (a/IKaHBbI).
Bo30yx1éHHOe coCTosiHUe
aToMa yriepoza.
'ubpuan3aiyst aTOMHBIX
opbutarneii. ['omosoruy.
['omonoruyeckas pa3HOCTb.
["'omonoruueckuu psig,.
MexayHapogHas
HOMEHKJ/IaTypa OpraHuYeCcKUX
BelljecTB. MI30Mepust
YIJIEPOZHOIO CKesleTa.
Peakijuu 3amelnenus
(ranmoreHvpoBaHue),
JleTuIp¥poBaHus,
M30MepHr3aLiM aJKaHOB.
LleriHbie peakuuu.
CBoOO/HbIE PafvIKaTbI.
["anorenoripousBoHbIe
aJIKaHOB

4. DNeKTpOHHOe U
MPOCTPAHCTBEHHOE CTPOeHe
ankaHoB. ['oMosiory 1 n30Mepel
a/IKaHoB.

5. MeTaH — mnipocTeMiuni
Tpe/iCTaBUTe/b aTKaHOB.

JemMoHcTpanmu.
OTHollIeHWe aJTKaHOB K KUC/I0TaM,
1jesiouaM pacTBOpPY
repMaHraHaTa Kajusi U OpOMHOM
BOJI€.

JIabopaTopHbIii OMBIT.
W3rotoBneHue Moze/neil MOeKyJ1
yTJIeBO/IOPO/IOB

OOBSICHATb IPOCTPaHCTBEHHOE
CTpOEHUe MOJIEKYJI aIKaHOB Ha OCHOBE
Tnpe/iCTaB/eHrit 0 THOpUM3aLIU
opbuTareii atoMa yriaepoza.
M3roraBnvBaTh MOZIe/IM MOJIEKYJT
aJIKaHOB, PYKOBO/ICTBY$ICh TeOpHeil
XVUMHYeCKOT0 CTPOeHUs OpraHnyeCKUX
BenlecTB. OT/IMUaTh FOMOJIOTH OT
n3oMepoB. Ha3sblBaTh ajkaHbl 110
MeXXyHapOZHOM HOMEHKJ/IaType.
CocTaBiaTh ypaBHEHUsI XUMAYeCKUX
peakiui, XapaKTepu3yHLMX
XMMHYeCcKHe CBOWCTBA MeTaHa U ero
roMoJioroB. PeliaTh pacuéTHble 3a/jaun
Ha BbIBOJ, ()OPMY/Ibl OPraHUUeCKOro
BelllecTBa

2.2. HempesiesibHBIEe YTIeBO/IOPO/IbI (a/TKeHbI, alKaZiMeHbl U anKWuHbI) (4 1)

KpatHsle cBsA3M.
HenpepenbHble
YI71eBOA0POAbIL. ANKEHBI. Sp -
'ubpuanzanysi. ITeH
(aTunen). somepusi
T10JI0>KEeHHS1 IBOMHOM CBSI3U.
[IpocTpaHcTBeHHas
r3oMepusi (cTepeo-
r3omepusi). Peakuyu
TIpUCOeJUHeHH s
(ruapvipoBaHue,
rajioreHupoBaHue,
rujpararysi), OKAC/IeHUs U
M0JIMMepU3aLiM aJIKEHOB.
BricokomorekynsipHbie
coepuHeHus. KauecTBeHHbIe
peakLjuy Ha JBOMHYIO CBA3b.
AnkazivieHbl (JueHOBbIe
yI1eBOA0POAbI). JIUBUHUII
(bytaguen-1,3). M3ormpeH (2-
MeTu0yTauen-1,3).

7. HeripepiesibHble
yIJIeBOJOPO/bL. ANIKeHBI:
CTpOeHHe MOJIeKYJI, TOMOJIOTHUS U
H30Mepusl.

8. IIpakmuueckas paboma
1 «ITonmyueHue 3TU/IeHA U OMBITHI
C HUM».

9. AnKaJieHsbl.

10. AuetwvsieH U ero
TOMOJIOT Y.

JemMoHcTpanuu. Mogenu
MOJIeKyJI FOMOJIOTOB Y U30MepOB.
[TonyueHnue arjetusieHa
KapOuJHbBIM CriocoboMm.
BsanmogeiicTBYe arjeTraeHa C
pacTBOPOM IlepMaHraHaTa Kaaus
1 6pomHoI1 Bogol. ['opeHne
aljeTusieHa. Pasno)keHre Kayuyka
TIPU HarpeBaHWHU U UCTIbITaHUe
TIPOJIYKTOB Pas/ioyKeHUs.
3HAaKOMCTBO C 0Opa3liaMu

OOBSICHSITb TPOCTPAHCTBEHHOE
CTpOeHHe MOJIeKYJIbI 3TH/IeHa Ha
OCHOBe Mpe/CTaB/eHUN 0
rubpuan3ali aTOMHBIX opOuTaeii
yrnepoza. V306paxarts CTpyKTypHbIe
(dbopMybl aTKEHOB U X U30MEPOB,
Ha3bIBaTb a/IKeHbI 10 MEXXYHAPOJHOM
HOMEHK/IaType, COCTaBJISITh (POPMYJIBI
aJIKEHOB I10 UX Ha3BaHUSIM.

CocTaB/sTh ypaBHEHUS
XUMUYECKHX peaklyy,
XapaKTepU3yHIUX XUMAYeCcKHe
CBOWCTBA ajKeHOB. [Tonyyats 3THIEH.
[loka3biBaTh HeTpe/ie/bHbIN XapaKkTep
3THJ/IEHA C TIOMOILbI0 KaueCTBeHHOM
peaklMy Ha KpaTHbIe CBSI3U.
CocCTaB/isiTb ypaBHEHUS] XUMUUECKIX
peakLyi, XapaKTepu3yHoIInx
Herpe/ie/bHbIN XapakTep anka/ueHOoB.
OOBsICHATL SP-rUOpPUU3aALIIO U
MIPOCTPAaHCTBEHHOE CTPOEHHe




CornpskéHHbIe IBOMHbIE
CBs13U. Peakiun
TIpUCOeINHEeHUSI
(rasmoreHWpoBaHus) U
MoJ/IMepU3aluM aJKaJueHoB.
AuietusieH (3TUH).
MeskksiaccoBasi U30MepHusi.
sp-I'ubpuamn3arys
3/IEKTPOHHBIX OpOUTAsIeN.
Peakiuu niprcoeiuHeHusl,
OKUCJIEHUSI U
M0JIMMepU3aL1U aJIKWHOB

Kay4yKOB

MOJIEKY/IbI alleTh/ieHa, Ha3bIBaTh
TOMOJIOTH al[eTH/IeHa TI0
MeXXIyHapOoAHON HOMEeHK/IaType,
COCTaBJ/ISITh YPaBHEHUS PeaKIIUi,
XapaKTepU3yHIINX XUMUUYECKHe
CBOMCTBA alleTU/IeHa

2.3. ApeHnsl (apomaTtrueckye yrieBogopozsl) (1 u)

ApeHsbl
(apomarnueckue
yTJIeBOA0pO/ibl). beH3o.
Ben3osbHOe KosbLj0. Tosyout.
N3omepust 3amecTrTeNei.
Peakijuu 3ameltienus
(ranmoreHvMpoBaHue,
HUTPOBAHUE), OKUCJIEHUS U
MIPUCOeIMHEHUSI apeHOB.
[Tectuygel. I'eHeTnyeckas
CB$13b aPEHOB C JPYTUMHU
YIJIeBOZIOPOAAMHU

11. Benson u ero
romoJioru. CBoiicTBa 6eH30/1a 1
€ro TOMOJIOTOB.

12. Tosnyon. M3omepus
3amecmumeretl.

JeMoHcTpanum. beHson
Kak pactBoputesb. ['opeHue
6ensomna. OTHomeHne 6eH30/1a K
OpoMHOI1 Bojie U pacTBOpPY
repMaHrasara Kaaus. OkucieHue
TOJIyOJ1a

OOBACHATD /IEKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHHe
MOJIEKY/TbI OeH30/1a.

V306pakaTh CTPYKTYPHYIO
dhopmMysty 6eH3oma AByMs criocobamm.

OOBSICHSTD, KaK CBOWCTBA
OeH30J/1a 00YC/IOB/IEHBI CTPOEHUEM €T0
MOJIEKYTbI.

CocTaBnsiTb ypaBHeHUS
peakLiii, XapaKTepu3yHIIUX
XUMHYeCcKue CBOWCTBa 6eH30/1a U ero
rOMOJIOTOB

2.4. TIpupoaHble UICTOYHUKH U TTlepepaboTKa yTieBOI0PO/IOB

(29)

[Tpupo/HbIii ras.
Hedts. [TonyTHbIe HePTSHBIE
rasbl. KaMeHHbI yro/b.

[Teperonka HedTH.
PekTudukaioHHas
KojiI0HHa. beHsuH. JIurpous.
KepocuH. KpekuHr
HedTernpoaykToB. [Tuponus

13. TIpupoHbie
WCTOUHHKHU yTJIeBOJJOPO/IOB.
[TepepaboTka HedhTH.

14. KonTposibHasi padoTa
1 no temam «Teopus
XUMHUUECKOTO CTPOEHUsI
OpraHUYecKUX COoeIMHEeHU»,
«YTJIeBOZOPOABI».

JIabopaToOpHBIH OMbIT.
OsHakomsieHre ¢ obpasiamu
MPOJYKTOB HedTerepepabOTKU

XapakTepu3oBaTh COCTaB
MIPUPO/IHOTO Ta3a U MOMyTHBIX
He(TSHBIX Ta30B.

XapakTepu30BaTh CIIOCOOBI
riepepaboTku HeTH. OOBICHATH
oTMuve OeH3MHA MPSIMOU MeperoHKu
OT KPEKHHT - OeH3WHa.

3. Kuciopopacoaep kaimue opranuueckue coepriHeHus (11 u)

3.1. CriupThl U PeHoJbI (3 U)

Kucnopoacoaepsxaiiu
e OpraHryeckue CoeJJMHeHusl.
OpHOaTOMHBIe TIpe/ie/ibHbIe
crupThl. PyHKIMOHAIbHAS
rpyIina cnupToB. MeTaHos

15. OgHOaTOMHBIE
Trpefie/ibHble CIIUPTHI.

[Tonyuenue, XxuMuyeckue
CBOMCTBA U NIPUMEHeHHe
O/IHOAaTOMHBIX MpeJe/IbHbIX

N306paxatsb 0011yt0 hopMyty
O/THOATOMHBIX Tpe/le/TbHbIX CIIUPTOB.
OO6BsicHSITH 00pa30BaHKe BOOPOJHOM
CBSI3U U € B/IMsTHUE Ha (hU3NUEeCKre
CBOMCTBA CrTUPTOB. COCTaB/ISATh

(MeTM/IOBBIM CIUPT). DTAHO/ | CIIUPTOB. CTPYKTYPHBIe (hOpMYJIbl CIIUPTOB U UX
(3TU/IOBBIH CITHPT). 16. MHoroaToMHbIe M30MepoB, Ha3bIBaTh CIUPTHI 110
[TepBHUUHBIM, BTOPUYHBIA U CIIAPTHI. MeKYHapOAHOW HOMEeHKJIaType.




TPETUUHBbIN aTOMBbI yTIepoja.

BopgopopHast CBs3b.
CrnimpToBoe OpokeHwMe.
®epmenTsl. BogopoaHbie
CBSI3U. AJIKOTOJIM3M.
MHoOroaToMHbIe CITUPTHI.
OTWIEHITUKOJIb. ['nLepuH.
KauecTtBeHHas peakijys Ha
MHOTr0aTOMHBIE CITAPTHI.
@®eHoJibl. ApomaThuecKue
crivpThl. KauecTBeHHast
peakiiysi Ha eHo

17. ®eHosnbl U
apoMaTHuecKue CIUpPTHI.

JIaGopaTopHbIe OMBITHI.
OkucieHre 3TaHO/Ia OKCHO0M
meau(IT). PactBopenue
[/IMLePUHA B BOJIE U PeaKLusi ero
¢ ruapokcugom menu(I).
XyMHUuecKre CBOMCTBa ¢heHosa

OOBSICHSITH 3aBUCIMOCTE CBOMCTB
CITUPTOB OT Ha/MuMsl (PYHKI[MOHA/IbHOU
rpynnsl (-OH). CoctaBisiTe ypaBHEHUs
peakiiyiii, XxapaKTepU3yrI1UX CBOMCTBa
CIUPTOB U UX MPUMeHEeHHe.
XapakTepr30BaTh (hH3U0I0rHUecKoe
JlefiCTBHe MeTaHOJ/Ia U 3TaHoJIa.
CocTaBnATh ypaBHeHUs peakiuii,
XapaKTepu3yHIMX CBOMCTBa
MHOT0aTOMHBIX CIUPTOB, U TIPOBOJUTH
KaueCTBEHHYIO PeakLMIo Ha
MHOT'0aTOMHbIe CTIUPTHI. OOBSICHATH
3aBUCUMOCTb CBOMCTB (heHosIa OT
CTPOEHUSI ero MOJIeKyJIbl, B3aUMHOe
B/IMSIHHE aTOMOB B MOJIeKyJ/le Ha
ripumepe ¢eHosa. CocTaB/sATh
ypaBHEeHUsI peakLui,
XapaKTepU3yHIIUX XUMUYEeCKHe
CBOMCTBa (heHOMA

3.2. Anbieruzibl, K€TOHbI M KapOOHOBBIE KMCJIOTHI (3 )

KapboHubHbIe
coeguHeHus. KapboHubHas
rpyrma. AJberuiHast
rpymnna. AnbAerusbl.
Ketonbl. Peakijuu okucieHus
Y TIPUCOeIUHEHUS
anperusioB. KauecTBeHHbIE
peakLMy Ha ab/eTu/ibl.
KapbOoHOBbIE KHCJIOTHI.
KapbOokcupHasi TpyTina
(kapbokcorpymra).
O/[IHOOCHOBHbIE TIpe/ie/TbHbIe
KapOOHOBBIE KHUC/IOTHI.
MypaBbUuHas KUCIO0Ta.
YKcycHas kucnora. Arjerarbl

18. KapboHu/ibHbIE
COeZIMHeHUsT — aybJIeTUbl 1
KeToHbl. CBOHCTBA U IPUMEHEHHE
aJibJIeTU/I0B.

19. Kapb0oHOBBIE KMC/IOTHI.
XuMuryeckue CBOMCTBa U
NIpUMeHeHWe O[HOOCHOBHBIX
rpeie/IbHbIX KapOOHOBBIX KHCIIOT.

20. IIpakmuueckas
paboma 2 «[lonyuenuvie u
CBOMCTBa KApOOHOBBIX KUCIOT».

JemMoHcTpanuu.
PactBopeHue B arjeToHe
pa3/InYHbIX OPraHUUeCKUX
BeIIleCTB.

JIabopaTopHbIe ONBITHI.
OxkucsieHre MeTaHasst (3TaHass)
okcuzioMm cepebpa(1l). Okucnenue
MeTaHass (3TaHass)
ruzipokcuiom meu (1)

CocraBnarb (GopMyJibl
M30MepOB ¥ TOMOJIOTOB a/lbJeru/0B U
Ha3bIBaTh MX 10 ME>KYHapOJHOU
HoMeHK/1aType. OObSCHATh
3aBUCUMOCTb CBOMCTB a/bJleTH/i0B OT
CcTpoeHust UX (QYHKLIMOHATBbHOM
rpymrbl. [IpoBogUTh KaueCTBeHHbIe
peakiuu Ha anbjaerubl. CocTaB/IsITh
yPaBHEHUS PeakLvHy,
XapaKTepU3yrI1UX CBOMCTBa
anbgeruioB. CocTaBisATh GOPMYIIbI
H30MepOB U TOMOJIOTOB KapOOHOBBIX
KUC/IOT U Ha3bIBaTh UX M0
MeXX/lyHapOJHOM HOMEeHK/IaType.
OOBSICHSITH 3aBUCIMOCTE CBOMCTB
KapOOHOBBIX KMC/IOT OT Ha/IUUHs
¢byHkuroHanbHoH rpynmsl (-COOH).
CocTaBnATh ypaBHeHUs peakLuii,
XapaKTepU3yrLUX CBOUCTBA
KapboHOBBIX KuC/OT. [Tomyyars
YKCYCHYIO KUC/IOTY U [10Ka3blBaTb, UYTO
3TO BeLeCTBO OTHOCUTCS K K/1acCy
KUACNOT. OT/IMYaTh MypPaBbUHYHO
KHUCJIOTY OT YKCYCHOM C TTOMOLbIO
XUMHUYECKHX peaklvu.

3.3. Cnosxuble 3¢upbl. 2Kupsi (2 1)

Cro>xHble 3¢upbI.
Peakuius sTepudukaiivu.
[lesiouHOM rUAPOIU3
CJI0XKHOTO 3dupa

21. CnoxxHblie 3¢UpBkI.

22. Kupsl. Moroiue
Cpe/iCTBa.

Jdemoncrpanuu. O6pasiibl

CocTaB/ISTh ypaBHEHHUsT PeaKiii
srepruduKaiii. OOBICHATH
OMOIOrMUeCKYIO POJTb )KUPOB.
Co0Jmro1aTh npaBu/ia 6e€301acHOro




(ombLneHue). JKUpHI.
CuHTEeTHYeCKHe MOIOILUe
CpeJCTBa.

MOIOIIUX W YMCTSIIUX CPE/ICTB.

JlabopaTopHbIe ONBITHI.
PacTBOPUMOCTD )KHPOB,
JI0Ka3aTe/bCTBO UX
Herpe/ie/TbHOTO XapaKTepa,
oMblieHHe KUPoB. CpaBHeHHe
CBOWCTB MbI/Ia U CUHTETUUYECKUX
MOIOIINX CPeZICTB

oOparieHust co cpefiCTBaMuU OBITOBOM
XUMUHN

3.4. YrneBogpl (3 u)

YrieBobl.
Monocaxapuppl. I'mrokosa.
®pykTo3a. OnUrocaxapujpl.
Hucaxapugbl. Caxaposa.
ITonmucaxapugel. Kpaxmait.
I'nukoren. Peakuys
TIOJIMKOH/IeHCaLuH.
KauecTBeHHas peakijusi Ha
kpaxmai. Llennrono3sa.
ArjeTuniientosio3sa.
Knaccudukariyst BoJIoKOH

23. YrneBojbl. ['moKo3a.
Omurocaxapugpl. Caxaposa.

24. Tlomvcaxapujpl.
Kpaxmann. Llentomno3sa.

25. INpakmuueckas
paboma 3 «Periierne
3KCIepUMeHTabHbIX 33/la4 Ha
roJiyueHye U pacrio3HaBaHUe
OpPraHUYeCKHX BEILeCTB».

JIaGopaTopHbIe OMbBITHI.
CBolicTBa TJIFOKO3bI KaK
a/IbJlerui0CypTa.
B3aumogeiicTBue caxapo3bl C
TU/IDOKCU/IOM KaJlbLIUsL.
[TpurotroBeHre KpaxmMaaibHOTO
KJlelicTepa ¥ B3aUMO/IeCTBUE C
ropom. ['maponus Kpaxmaria.
OsHakomsieHre ¢ obpasiamu
TIPUPO/IHBIX Y UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATL OMOIOTUUECKYIO
poJIb I/IOKO3bI. [IpakTryecku
JIOKa3bIBaTh HaJIMume
(bYHKIMOHAIBHBIX TPYTITT B MOJIEKYJIe
TJIFOKO3BI.

OOBSICHSITh, KaK CBOMCTBA
caxapo3bl CBsI3aHbI C HAJTMUHEM
(GYHKIMOHABHBIX TPYII B €
MoOJIeKyJie, ¥ Ha3bIBaTb 00/1aCTH
npUMeHeHus1 caxapo3bl. COCTaB/ISTh
ypaBHEeHUsI peakiui,
XapaKTepu3yHILMX CBOMCTBA Caxapo3bl.
CocTaBnSTh ypaBHeHUsI peakLyit
rU/posiv3a Kpaxmasnia v
TIOJTMKOH/IeHCAl[U MOHOCaXapU/oB.
[TpoBOAUTL KaueCTBEHHYIO PeakLvio Ha
Kpaxmaii

4. A30oTCojepiKaliye opraHuyecKkue coegrHeHus (5 u)

A3soTcopeparue
OpraHu4ecKue coeIMHeHHUs..
AmyHbI. AMUHOTpYTITIA.
AHUIMH. AMUHOKHCJIOTHI.
BunosnsipHbii HMOH.
[TenrtugHas (amMugHas)
rpymmna. [TerrrugHas
(amuHast) cBsA3b. [lenTuabl.
IMTonunenugpl. I'nuiyH.
benku. Ctpyktypa 6enkoBoi
MOJIeKY/Ibl (TIepBUYHas,
BTOPUYHas, TPETUYHas,
yeTBepTHYHas). JleHaTyparus
v ruziposu3 6enkoB. LIBeTHbIE
peakIuM Ha OeJIKH.
A3soTcopepxariue
reTepoLMK/InYecKue
coesuHenus. [IupyuguH.
[Tuppon. ITupumuguH.
[TypuH. A30THCTBIE

26. AMUHBI.

27. AMUHOKUCJIOTHI.
Benku.

28. A3orcopeprkarue
reTepoLMK/INYeCcKre COeJUHeHNs.
HyknenHoBbIe KUC/IOTHI.

29. Xumus U 3[,0pOBbe
yesioBeKa.

30. KonTposibHas padora
2 110 Temam
«Kucnopogcopaepxartiye
opraHuyeckvde COeJUHEeHUs»,
«A30TCOepKallie opraHuyeckKue
COoeVTHeHU» .

JIabopaToOpHBIH OMbIT.
LiBeTHBIE peakuyy Ha Oenku

CocTaBisiTb  ypaBHEHUsI
peakiui, XapaKTepH3YIOLuX
CBOWCTBA aMHHOB.

OOBSICHSIT 3aBUCIMOCTh
CBOWCTB aMUHOKHCJ/IOT OT CTPOEHUS UX
(byHKIMOHAMBHBIX TpyIi. Ha3biBaTh
AMUHOKHUCJIOTHI TI0 MEXKIYHapO/HOM
HOMEHK/IaType W COCTaBJISITh
ypaBHEHUsI peakiui,
XapaKTepU3yHIMX UX CBOUCTBA.

OOBACHATL OMOIOTUUECKYTO
posib GesTKOB Y X TIpeBpallieHui B
opranusme. [IpoBO/IUTE LIBeTHbIE
peakiiy Ha OesTKu.

OOBACHATL OMOIOTUUECKYIO
POJIb HYK/TEMHOBBIX KUCJIOT.

[Tosb30BaThCSt MHCTPYKLMEH K
JIeKapCTBeHHBIM TIperiapaTam




ocHoBaHus. HykienHoBble
KUCI0ThL. Hykmeotupl.
KowmrmiemeHTapHsbIe
a30TUCTbIe OCHOBAHUSI.
Papmakosioruueckasi XuMusi

5. X¥Mus moMMepoB

(6w)

[Tomumepsl. CteneHb
rnoJyiimepusauuu. MoHomep.
CTpyKTypHOE 3BEHO.
TepmoriacTUUHbIE
nosiMepbl. CTepeopery/isipHbI
e riosmepsl. [lomuaTueH.
[TonmvnpornuyieH.
[TonutetpadTopaTU/IEH.
TepmopeakTUBHbIE
TIOJIUMEpBI.
deHonodopmanbieruHbie
cMmonel. [Inactmaccsl.
®eHor1aCThl. AMUHOIIACTBL.
[Tenonnactel. [IpupoHbIiA
Kayuyk. Pe3uHa. DO0HMT.
CHHTeTHUeCKUe KayuyKH.
CuHTeTHuecKue BOJIOKHaA.
Karipos.

31. CuHTeTHUeCKYEe
nosiiMepbl. KoH/ieHcallMoHHbIe
nosimMepsl. [1eHOrIacThI.

32. [lpakmuueckas
paboma 4 «Pacro3HaBaHule
71aCTMAacC Y BOJIOKOH».

33. OpraHuueckasi XuMus,
yesioBeK Y NIPUPO/a.

34. VITOroBbIi yPOK IO
Kypcy xumuu 10 kacca.

JemoncTrpanuu. O6pasiibl
T/71aCTMacC, CUHTeTUYEeCKUX
Kay4yKOB Y CUHTeTUUYEeCKUX
BOJIOKOH.

JIaGopaTopHbBIN OMBIT.
CBoiiCcTBa KaripoHa.

3anucbiBaTh YpaBHEHUs
peakiuii moaruMepu3aLyu. 3anvchbiBaTh
ypaBHEHUS peakLUi
MOJIMKOHZeHcalyu. Pacnio3HaBarthb
OpraHhvecKye BellleCcTBa, UCMO/b3ys
KaueCTBeHHbIe PeaKLUu

11 knacc

1. IloBTOpEHMe Kypca
xumun 10 knacca (1 u)

1. TeopeTnueckue ocHOBBI XUMHH (19 u)

1.1. BaxkHeliye X¥MAYeCKye TIOHATHUS U 3aKOHBI (4 u)

XUMUUeCKUM
371eMeHT. ATOMHBIN HOMep.
MaccoBoe uncio. Hykmuzs!.
Papnonykmuzpl. MI30TOMBI.
3aKOH COXpaHEeHHUsI MacCChl
Bell[eCTB. 3aKOH COXpaHeHUs
Y TIpeBpallleHUs! SHepruu.
HedekT Macchl.

[Teproanueckuii
3aKOH. DJIeKTPOHHas
KoHpuryparus. I'padrueckas
3/71eKTpOHHast popmya. s-, p-,
d-u f-DneMeHTBHI.
JlaHTaHoubl. AKTUHOW/BI.
WckyccTBeHHO MOyyeHHble
3/1eMeHThbl. BasieHTHOCTb.
BopgopoaHblie coefuHeHUsT

2. X¥IMUYeCKH 3/1eMeHT.
Hyxmuapl. 130Tomnbl. 3aKOHbI
COXpaHEeHHsI MacChbl ¥ SHEPTUU B
XUMUU.

3. [TepyoiiueCcKuii 3aKOH.
PacripesienieHne 37eKTpOHOB B
aToOMax 3/IeMeHTOB MaJjlbIX U
00/BILINX TIEPHO/IOB.

4. ITonoxxeHue B
NepUoJUYeCKON CUCTEMe
BOZIOpPO/ia, TAHTAHOU/IOB,
aKTUHOUJIOB U UCKYCCTBEHHO
T0JIy4YeHHBIX 3JIEMEHTOB.

5. BaneHTHOCTB U
BaJIeHTHbIE BO3MOKHOCTH aTOMOB

[TepeuncniATb BaXKHeMIIIMe
XapaKTePUCTUKU XUMHUUYECKOTO
ysiemeHTa. OOBSCHATE pas3iMure Mexay
MOHATUSIMU «XUMUUYECKUN /IEMEHT»,
CHYKIUZ», «A30TOI». [IprMeHATh
3aKOH COXPaHEHHsI MacChl BeI[eCTB MpH
COCTaB/IEHUU YPaBHEHU XUMHUUECKUX
peakuuii. Oripefie/iiTh MaKCUMaabHO
BO3MO)XHOE UHCJ/I0 3/IeKTPOHOB Ha
JHepreTUYeCKOM YPOBHe. 3arvChIBaTh
rpaduyeckue 371eKTpOHHbIe (hOPMY/IbI
s-, p- ¥ d-371eMeHTOB. XapaKTepu30BaTh
MOPSJI0K 3aTl0/IHEHUST 3/1IeKTPOHAMHU
JHepreTUYeCKUX YpOBHelH 1
no/iypoBHe#i B aroMax. OObSICHSATh, B
YyéM 3aK/TH0YaeTcsi PU3NUeCKU CMBICT
TIOHSATHS «BaJIeHTHOCTb». OOBSICHSATH,
yeM OIpe/ie/ISIFOTCS BaJieHTHbIe




BO3MO>XHOCTH aTOMOB pa3HbIX
3/1eMeHTOB. COCTaB/IsAThL rpaduyeckue
3/IeKTPOHHBIe (POPMYJIBbI a30Ta,
docdopa, KucIopo/ia 1 cepel, a TakKe
XapaKTepu30BaTh U3MeHeHUsI painyCoB
aTOMOB XMMHUYeCKUX 3/IeMEHTOB T10
nepyo/iaM v A-TpyTinam
TepUoNUeCKOl TabIIbI

1.2. Ctpoenue BeljecTBa (3 u)

NonHas cBA3b.
KoBanentHas (nosisipHas u
HeroJsipHast) CBsI3b.
OnekTpoHHas GopmyJia.

Mertamnueckas
cBs13b. BogopoHas cBsi3b.
'nbpuM3anyisi aTOMHBIX
opburarneii. Kpucranisr:
aTOMHBbIe, MOJIeKY/ISIPHbIe,
VIOHHBIE, MeTaslyInyecKue.
OreMeHTapHas siuerkKa.
[MTomumopdusm.
[TonumopdHbIe
Mo uHUKaLU. AJITIOTPOTUSI.
N3omepus. ['omosorus.
XHWMUUECKUM CUHTE3

6. OCcHOBHBIE BU/BI
XUMHUUECKON CBs3U. VIoHHas U
KOBaJIeHTHas CB$I3b.
Mertanniiueckas CBsi3b.
BogopoaHas cBs3b.

7. IIpocTpaHCTBEeHHOE
CTpOeHHe MOJIEeKY/I.

8. CTpoeHure KpUCTaIoB.
Kpucrammueckue peréTkuy.

[TpuumHbI MHOTOOOpa3ust
BelllecTB. /leMOHCTpaIMu.
Mopeny MOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX U
MeTa/UTn4eCKUX
KPUCTAJ/I/TMYECKUX PELIETOK.
Mopeny MosieKyJ1 U30MepoB U
TOMOJIOTOB

OOBSICHITD MEXaHU3M
o0Opa3oBaHMsI HOHHOW 1 KOBAJIeHTHOM
CBSI3W U 0COOEHHOCTH (HU3UYECKUX
CBOMCTB MOHHBIX Y KOBaJIEHTHBIX
COeIMHEeHUM.

CocTaB/sATh 371eKTPOHHBIE
(hopMyJibl MOJIEKYJT KOBaJIeHTHBIX
coeariHeHUM. OOBSCHITb MeXaHU3M
obpa3oBaHus BOZOPOAHOM U
MeTa/lJIMYeCKOH CBsI3el U 3aBUCHMOCTb
CBOWCTB BellleCTBa OT BU/la
XUMHUUECKOH CBsi3U. OObACHSTh
MPOCTPAHCTBEHHOE CTPOEHHE MOJIeKY T
OpPraHUYeCcKHX U HeOpraHUuecKrux
COeZIMHEeHU C MOMOILbIO
TIpe/ICTaB/IeHNH 0 THOpUAM3ALUM
opbutaneii. O6BSCHATL 3aBUCUMOCTD
CBOMCTB Bel|eCTBa OT TUIIA €ro
KPUCTa/UTMUeCKOW PeLIETKH.
OOBSICHSITh TPUYMHBI MHOTO00Opa3ust
Bell[eCTB

1.3. XrMHueckue peak

uu (3 u)

OkucnuTensHO-
BOCCTaHOBUTE/IbHbIE
peakuuu. Peakumu
pasnoXKeHUs, CoeIMHeHNS,
3ameriieHusi, oOMeHa.
OK30TepMHUUeCKHe U
SHAOTePMUYECKHe DeakLvu.
OO6paTtumble 1 HeoOpaTHUMbIe
peakuyu. TerioBo 3 exT
peakiuu. 3akoH ['ecca.
Tepmoxumuueckue
ypaBHeHus1. Terora
obpa3zoBanwus. Teriora
cropanusi. CKOpocTb
XUMHUYECKOU peakKLUu.
AKTUBUpPOBaHHbIN KOMIUIEKC.
3aKOH EeUCTBYKOIIUX Macc.
KuHeTnyeckoe ypaBHeHHe
peakuuu. Karanusarop.
Wuruburop. 'oMoreHHbIN U
reTeporeHHbI KaTauus.

9. Knaccudukanms
XUMHAYEeCKUX peakL1il.

10. CKOpoCTb XUMUYECKUX
peakuuii. KaTtanus.

11. Xumnueckoe
paBHOBeCHe U yCJIOBUS ero
CMelLleHHs.

JemMoHcTpanmu.
PasmuyHble TUITBI XUMUYEeCKUX
peakLyii, BU/IeO0NbIThI 10
OpraHMuYeCcKOu XVMUHU.

JIabopaTopHbIii OMBIT.
V3y4yeHre BIUSHUS pa3/IMYHbIX
(haKTOpPOB Ha CKOPOCTb
XUMUYECKUX peakLyi

[lepeuncriaATe NpU3HAKY,
KOTOPBIM  K/J1aCCU(ULMPYIOT
XUMUYeCKre peakLvu.

OOBSCHATD CYLIHOCTb
XUMHUUeCKOM peakuiyn. COCTaB/sATh
yPaBHeHUsI XMMUYeCKUX peakLui,
OTHOCSALLUXCA K OIpe/ie/IEHHOMY THUILY.
OOBSICHATH BAMsIHUE KOHLIEHTPALUi
peareHTOB Ha CKOPOCTb TOMOI'€HHbIX U
reTeporeHHbIX peakiyil. OOBSICHATD
B/IMSIHYE Pa3/IMUHbIX (PAKTOPOB Ha
CKOPOCTb XMMHUYECKOW peakLiyy, a
TaK)Ke 3HaueHHe IpUMeHeHUs
KaTaIM3aToOpOB U MHTMOWTOPOB Ha
nipakTrKe. OOBSICHATH BAVSIHUE
V3MeHeHUs KOHL|eHTpaLui OJHOrO U3
pearvpyroLux BelecTs, TeMIlepaTypbl
Y 1aBJIeHUs Ha CMelljeHre XUMUYeCKOoro
paBHOBeCHs

I10




Karanuruueckue peakiuu.
XuMHUUYeCKoe paBHOBeCHeE.
[Tpuniun Jle IlaTesbe

1.4. PactBopsi (5 )

HducniepcHble
CHUCTEMBI. PacTBOpBI.
I'pyboaucriepcHbIe CUCTEMBI
(cycrieH3uu | 3MYy/IbCUN).
KosnongHsle pacTBOpEI
(30/1). Aspo3osii. MosisipHasi
KOHIL[eHTpaLusl.
OJIeKTPOJIUTHI.
OJIeKTPOIMTAYeCKast
aucconuaiiys. CtereHb
aucconyaii. KoHcTtaHTa
qvcconualy. BopopoaHbii
rokKasaresib. Peakijuu
HMOHHOTO 0OMeHa. I'uaposu3
OpraHUYeCcKHX BeIlecTB.
I'uaponu3s conelt

12. JlucriepcHble CUCTeMBI.

13. CriocoObl  BeIpaXkKeHUs
KOHLIEHTpaLMX PacTBOPOB.

14. IIpakmuueckas
paboma 1 «IIpuroToBieHre
pacTBOPOB C 3a/laHHOM MOJISIPHOM
KOHLIEHTpaLen».

15. DnekTpoauTHUecKas
nucconuanust. BogopogHsii
rokasaresb. Peakiiuv HIOHHOTO
obmeHa.

16. I'ngponus
OpraHUYeCcKUX U HeOpraHU4eCKux
coequHeHu. JlabopaTopHbIe
onbIThl. OripesiesieHre peakLvu
cpeJibl YHUBEpPCaIbHbIM
uHauKatopoMm. ['uaponus conei

XapakTepr30BaTh CBOMCTBA
Pa3/IMYHBIX BU/IOB IUCTIEPCHBIX CHUCTEM,
yKa3bIBaTh MPUYUHbBI KOATyJISILIUU
KOJIJIOWZIOB U 3HaueHUe 3TOTO SIB/IeHUS.
Pemmath 3a/jauu Ha TIPUTOTOBJIEHUE
pacTBOpa Oripe/ie/IEHHON MOJISIpPHOM
KOHI|eHTpal[uu. ['0TOBUThL pacTBOP
3a/JaHHOM MOJISIDHOM KOHL|@HTpPal[1H.
OOBSICHATD, TIOUEMY PaCTBODHI BEIL[eCTB
C MOHHOM Y KOBaJIEHTHOM TOJISIPHOM
CB$13bI0 TIPOBO/IAT 3/IEKTPUUECKUM TOK.
Onpepensts pH cpepl € MOMOIIIBIO
YHUBEpCaIbHOr0 UHAWKATOopa.
OOBSICHATD C TIO3ULUI TeOPUU
3J1EKTPOIMTUYECKOM AUCCOLMaLAN
CYIIHOCTb XMMUYeCKUX peaki[|i,
NIPOTEeKarolMX B BOJHOU cpefie.
CocTaBnsTh TIOJHbIE W COKpAIl[EHHbIE
HMOHHbIE YpaBHEHUS peaklui,
XapaKTepU3yHIUX OCHOBHbIE CBOWCTBA
Ba)KHEMIIIMX KIaCCOB HEOPraHUUYeCKUX
coearHeHUM. OTipeiesisiTh peakIvio
CpeZibl pacTBOpa COJIU B BOJE.
CocTaBnSTh ypaBHeHUsI peakLyit
TU/IPOJIM3a OPraHUYeCKUX U
HeopraHMueCKuX BelllecTB

1.5. DyieKTpoxuMmuJecKre peakuuu (4 u)

I"anibBaHMYeCKU
37IeMeHT. DJIeKTPO/bl. AHOJ.
Kartog. AKKymysiTop.
TonnuBHBIN 3/1eMEHT.
Onekrpoxumus. Pz
CTaHJAPTHBIX 3/IEKTPOJHBIX
noTeHuanoB. CTaHAapTHbIe
ycnoBusl. CTaHAapTHBIN
BOJOPOJHBIN 37IEKTPO/I.
Koppo3us metanios.
XuMuueckas u

371eKTPOXUMHYEeCKast
KOppO3usl. DIeKTpOoJIn3

17. XumMnueckue
WCTOYHUKY TOKa. Paf
CTaHZAPTHBIX 3JIEKTPOJHbBIX
MOTEHL[MAa/IOB.

18. Koppo3susi MeTaioB u
eé rpeAympexaeHue.

19. Dnekrponus.

20. KonrposnbHas padora
1 o Teme «TeopeTrnueckue
OCHOBBI XUMUI»

OOBSICHATD TIPUHLUIT PAOOTHI
raJbBaHUUYECKOr0 3/1eMeHTa.
OOBsICHATD, KaK yCTPOEH CTaH/1apTHBIN
BO/IOPO/ZIHBIN 3/1eKTpo/. [Tonb3oBaThCs
PSIZIOM CTaHJaPTHBIX 37IeKTPOJHbBIX
noteHanoB. OTIMUaTh XUMUUECKYIO
KOPPO3HIO OT 3/IEKTPOXUMHUUECKOH.
OOBSICHSITD TIPUHLIUIIBI 3AIL{UTHI
MeTa/JIMueCcKUX U3fieJIMid OT KOPPO3UH.

OOBSICHATH, KaKHe MPOLIeCCh
TIPOMCXO/AT Ha KaTo/ie U aHO/ie TIpU
3JIeKTPOJIM3€e PacrijlaBOB ¥ PACTBOPOB
cosieii. CocTaB/siTb CyMMapHble
ypaBHEHHsI peakL[i 3/1eKTPO/IH3a

2. Heoprannueckas xumus (11 u)

2.1. Metanel (6 9)

JIérkue U TSHKENbIe
MeTasuIbl. JIerkorsiaBkue 1
TYTOIJIaBKWE MeTasllbl.

21. O6mas
XapaKTepUCTHUKA U CIIOCOObI

I10/1Iy4€HHA METaJ/lJIOB.

XapakTepr30BaTh 00IIHe
CBOWCTBA METAJIJIOB U Pa3bsCHSATh UX Ha
OCHOBE TPe/ICTaBIeHUI 0 CTPOEHHUH




Mepgp. ILlusk.
Tutan. Xpowm. XKere3so.
Hukens. [1natrna. CriiaBbl.
Jlernpyroiiue

nobaBku. UépHble u
L[BeTHbIe MeTasuibl. UyryH.
Crasnb. JlernpoBaHHbIe CTau

22. O630p MeTalJTUUeCKUX
3/1eMeHTOB A- 1 B-rpynr.

23. Mepp. Llunk. TutaH.
Xpowm. XKese30, HUKeJIb, I7IaTHHA.

24. CriiaBbl MeTaslIoB.

25. Okcugbl U
TU/IPOKCU/IBI METaJI/IOB.

26. IIpakmuueckas
paboma 2 «Periienne
5KCIepUMeHTabHbIX 3a/au Mo
TeMe «MeTaibl».

JNemoncTpanuu. O6pasibl
MeTasyIOB U UX COeJMHEeHUM,
criy1aBoB. B3auMoeticTBre
MeTasyIOB C KMCJIOPOJ0OM,
KHCI0TaMH, BO/JIOM.
Moka3zaTenbCTBO aM(pOTePHOCTH
aJFOMUHMUS U €ro TU/IPOKCHUA.
B3aumogeiicTBue Meu U yKese3a
C KHCIOPOJIOM; B3aUMO/IeNCTBHE
MeJIi U KeJie3a C KUCI0TaMu
(cepHasi, consiHasi). [TonyueHue
ruapokcuioB Meau (L) u xpoma
(1), oxkcuga meawu.
B3aumopeiicTBue OKCUJ0B U
TU/IPOKCHU/IOB METAJI/IOB C
KucoTaMu. Jloka3aTenbCTBO
aM(}oTepHOCTU coeuHeHUH
xpoMa (I0).

aTOMOB MeTaJIIOB, MeTa/l/TNuecKon
CBSI3U U MeTa/l/TNUeCcKon
KPUCTa/I/TMUeCKOM peLlIéTKe.
WnnrocTpupoBaTh IpUMepaMu CIioco0bl
TOJTyYeHUsl MeTaJl/IOB.
XapakTepu30BaTh XUMHUECKHEe
cBoucTBa MeTaioB IA—IIA rpynmn u
aJIFOMUHWUSI, COCTaBJISATh
COOTBETCTBYIOLI[E YPaBHEHUSI
peakiuii. OOBSICHITh 0COOEHHOCTH
CTPOEHUsI aTOMOB XUMHUUECKHX
3/1eMeHTOB B-rpymnm rnepuoandeckoi
cucremsl /1. I. MeHzieneeBa.
CocTaB/Th ypaBHEHUsI PeaKLvi,
XapaKTepU3yHOILMX CBOMCTBA Me/iy,
[[MHKa, TUTaHa, XpOMa, JKeJie3a.
[pencka3biBaTh CBOMCTBA CI/IaBa, 3Hast
ero cocraB. OOBICHATE, KaK
M3MEHSIFOTCSI CBOMCTBa OKCHUJIOB U
TU/IPOKCH/IOB MeTaJslJIoB T10 IepuojiaM u
A-rpyrinam nepuoAnYeCcKou TabIuIbI.
OOBSICHATD, KaK U3MEHSIFOTCSI CBOMCTBa
OKCH/JIOB Y TH/IPOKCHU/IOB XMMUUYECKOT0
3/IeMeHTa C TOBBIIIIEHHEeM CTeTleH!
OKUCJIEHHUsI ero aToMa. 3aruchiBaTh B
MOJIEKYJISPHOM Y MIOHHOM BH7Ie
ypaBHEHHsI XUMUUECKHX peaKLvi,
XapaKTepU3yHIIHUX KUCOTHO-
OCHOBHbIE CBOICTBa OKCHU/IOB U
TUJIPOKCH/IOB METa/I/IOB, a TakKKe
5KCTIepUMEeHTa/IbHO [I0Ka3bIBaTh
Ha/In4yue 3TUX CBOMCTB. Pacro3HaBaTh
KaTUOHBI COJiel C MOMOIbIO
KaueCTBeHHbBIX peakiui

2.1. Hemetanisl (5 )

Hemetamnnel. ITpocTeie
Bell[eCTBa — HeMeTasl/Ibl.

Yrnepoa. KpemHuid.
A3ort. ®ocdop. Kucnopog,
Cepa. ®top. Xnop. CepHas
KMC/I0Ta. A30THas KUACJIOTa.

Bopgopopnbie
CoeIMHEHUS] HEMETaJlJIOB

27. O630p HEMeTaJlIoB.
CBolicTBa ¥ pYMeHeHue
Ba)KHEMILINX HEMeTasl/IoB.

28. O6mas
XapaKTepUCTUKa OKCUJIOB
HeMeTaJl/IoB U
KHUCJIOPO/ICO/IepKALLX KMCIIOT.
OxucnuTeLHbIE CBOMCTBA
CepHOM U a30THOM KUCJIOT.
BogopopHeie coegrHeHus
HeMeTasl/IoB.

29. I'eHeTHueckas CBS3b
HeOpraHUuecKUx U OpraHu4ecKux
BelL[eCTB.

30. Ilpakmuueckas
paboma 3 «Periienue

SKCIIepruMeHTa/IbHbIX 3a/1a4 110

XapakTepr3oBaTh 00IIHe
CBOICTBA HEMETAJIIOB U Pa3bsICHATh UX
Ha OCHOBE MPe/CTaB/IeHNI O CTPOEHUU
aroma. Ha3biBath 00/1aCTH TIpUMeHeHUs]
Ba)KHEMIINX HEMeTasIOB.
XapakTepr30BaTh CBOMCTBA BbICIIINX
OKCH/IOB HEMETAJIIIOB U
KHUC/IOPOZICOZIepKaluX KMCIIOT,
COCTaBJ/ISITh YpaBHEHUSI
COOTBETCTBYIOLLIMX peakLui 1
OOBSICHATH X B CBeTe Tpe/iCTaBIeHUI
00 OKHC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIX
peakLusiX U 3J1eKTPOIUTUUECKON
guccouyanmu. CoCcTaB/sATh ypaBHeHUS
peakiyii, XxapaKTepU3yrIuX
OKMCJIMTe/IbHbIE CBOWCTBA CEPHOM U
a30THOM KWC/IOT. XapaKTepu30BaTh




TeMme «HemeTasbi».

31. KonTposibHas padora
2 no teme «Heopranuueckas
XAMUs». JleMOHCTpaLiuM.
OO6pa3iipl HeMeTanI0B. Mogenu
KPUCTa/I/TIMUeCKUX  PEeIIfTOK
anMasa u rpadura. [TonyueHue
aMMuaka 1 XJI0poBOJ0pO/a,
pacTBOpeHWe UX B BO/e,
Jl0Ka3aTenbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BeILleCTB.
CokuraHue yrJisi U Cephbl B
KHUCJIOpOZle,  Ofpeie/ieHue
XUMHUUECKUX CBOMCTB MPOJYKTOB
cropanusi. Bsaumogeiictsue ¢
Me/ibl0 KOHIIeHTPUPOBaHHOM
CepPHOU KUCJIOTHI,
KOHLIEHTPHPOBaHHOM U
pa30aByieHHOM a30THOW KMC/IOThI

V3MeHeHHe CBOMCTB JIeTYUuX
BOZIOPOJHBIX COeJMHEHU HEMeTasl/IoB
10 1epuoy U A- rpyrinam
MepuoAnuecKoi cucTeMsbl. [JoKasbiBaTh
B3alMOCBSI3b HEOPTaHUUYEeCKUX U
OpraHUYecKUX COoeJMHEeHUM.
CocTaB/iATh ypaBHEeHUsI XUMUUECKUX
peakiuii, OTpaXkaroIUX B3aUMOCBSI3b
HEOpPraHUYeCKHUX U OpraHuueCcKux
BeIIleCTB, OOBSCHATh UX HAa OCHOBE
TEOPHUH 3JIeKTPOTUTUUECKOM
JTUCCOIMALIMY U TIpeJiCTaB/ieHnid 00
OKHUCJIUTETbHO-BOCCTAaHOBUTE/IbHBIX
npoueccax. [Ipaktrnuecku
pacrio3HaBaTh Bell[eCTBa C TTOMOLbIO
KaueCTBEHHbIX peaklii Ha aHUOHbI

3. Xumus 4 Xu3Hb (3 )

Xummnyeckas
MIPOMBILLJIEHHOCTb.
XrMHUUecKasi TeXHOIOTUSL.
UépHasi MeTa/1yprusi.
JJomeHHas reus.
Arnomepauus. KucinopoHsiit
KOoHBepTep. be3oTxogHoe
TIPOU3BOZCTBO.

OKOJIOTUUeCKUMN
MOHUTOpUHT. IIpesenbHO
JIOMyCTHMble KOHLIEHTpaLn

32. Xumus B
MPOMBILUIEHHOCTH. [IpUHIUTIBI
XMMHUECKOTO TIPOM3BO/ICTBA.
XUMUKO-TEXHOJIOTUYeCKHe
MIPYHLIWIIBI TIPOMBIIIJIEHHOTO
TOJTyYeHUsl MeTaJ/IOB.
[Tpor3BO/CTBO UyTryHa U CTaH.

33. Xumus B ObITY.
XuMHJecKasi pOMBIIIITIEHHOCTb U
OKpy»Karolasi cpefia.

34. VToroselii ypok 1o
Kypcy xumuu 11 kacca.

JemoncTpanuu. O6pasiibi
CpeZiCTB OBITOBOM XUMMH,
MHCTPYKLMH TI0 MX PUMEHEHHIO

OOBSICHITH Hay4YHbIe TIPUHLUTIBI
TIPOM3BO/ICTBA HA TIPUMeEpe
TIPOM3BO/ICTBA CEPHOM KHUC/IOTHI.

[TepeuncsITh TPUHIUIIBI
XUMHWYEeCKOTO TIPOM3BO/ICTBA,
WCTO/Ib3yeMble TIPY MOTyYeHHUH UyTyHa.

CocTtaBisaTh ypaBHeHUs
XUMUYECKUX PeaKI[UH, TTPOTEKAIOI[UX
TIpY TIOJTYYeHHH YyTyHa U CTaJlu.

CobstofiaTh TpaBuUIa
Oe3ortacHOM pabOTBI CO CpeACTBAaMH
OBITOBOM XVUMUU.

OOBSICHITD TIPUUYNHEI
XMUMHUYECKOTO 3arpsi3HeHUsT BO3/yXa,
BOJ0EMOB U TOYB

CorsacoBaHO

Pykosoautens MO EctecTBeHHO-Hay4yHOI'O

LIUK/a

Koncrantunosa E.B..

CornacoBaHO
3am.gupektopa no YBP
[Hroraesa B.C.
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