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[IpenogaBanue npeamera «Xumus» NPOQHIBLHBIA yriryOleHHBIH ypoBeHb B 10-11 Kiaccax OCyIIECTBISIETCS B COOTBETCTBUU C Y4COHBIM
IUIAHOM MYHHIIMIIAJIBHOTO OOJKETHOro odiieo0pasoBarenabHoro yupexaenus «YHysaimicko -bypHaeBckas cpenHsisi oOmieoOpa3oBaTenbHas MIKOJIA
AnpKeeBCcKOro MyHHLIMMNaiabHOro paiioHa PT, coriacHo kKoTopoMy Ha M3ydeHHE MpeaMETa OTBOJAUTCS CIEAyIoLlee KoauuecTBO yacos: IIporpamma
paccunTaHa Ha uzydeHue xumuu B 10-11 kimaccax B oobeme 335 yueOHbIX yacoB. 10 kiacc - 5 yacoB B Heneno, 170 yacoB B roz. 11 kiace - 5 yac B
Hezeno, 165 vacoB B rof. ( B mensx BbINONHEHHS COAEPIKATEIBHOW 4YacTH MPOTrpaMMHOIO MaTepuaja BO3MOXKHO yiuioTHeHue). Ilpeanmaraemas
IporpaMMa Mo XMMHUHU PacKpbIBaeT cojepkaHue oOydeHus xumun ydamuxcs 10-11 kmaccoB o01eoOpa3oBaTebHbIX OpraHu3aluid Ha mpodUILHOM
ypoBHe. [l peanu3anuil IporpaMMbl HCTONb3ytoTcs ydeOnuku: Epemun B. B. Xumwus. 10 xmace.Yrnyonenusiii yposens / B.B. Epemun, H.E.
Kyssmenko, B.1.Tepenun, A.A. JIpo3nos, B.B. Jlynun. — 2-e uzj., crepeorur. — M.: Jlpoda, 2020. — 446 ¢

I[lnannpyemble pe3y/ibTaThl OCBOCHUS CO/IEPKAHUS Kypca

B obnactu mpeaMeTHBIX pe3yJbTaToOB 00pa3oBaTelbHOE YUPEXKICHNUE CPETHETr0 0011Iero 00pa3oBaHus IPEIOCTABISAET YYCHHKY BOZMOKHOCTh
Ha CTYNEHH cpeHero (IOJIHOT0) 00111ero 00pa3oBaHus MPU U3YICHUH XUMUH
BeinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHMTCSH:

Ppackpvieams Ha IPUMEPAX POJIb XUMHUH B (DOPMUPOBAHHH COBPEMEHHOM HAYYHOIH KapTHHBI MUPA U B IPAKTUYECKOH IESATEIHPHOCTH YEJIOBEKa,
B3aUMOCBA3b MEXAY XUMUEH U APYTUMH €CTECTBEHHBIMU HAayKaMu;

ULIIOCMPUPO8ams Ha IPUMEpPaxX CTAHOBJIEHUE U 3BOJIIOLUIO OPraHMYECKON XMMUHU KaK HayKU Ha pa3IM4HbIX HCTOPUYECKUX ITalax €€ pa3BUTHUS;

ycmanagaueams NPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXY CTPOCHHEM aTOMOB XMMUUYECKHUX 3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH B COOTBETCTBHUHM C MOJIOKEHUEM XMMHUUECKHUX 3JIEMEHTOB B IEPHOIUUYECKON CUCTEME;

aHanu3upoeams COCTaB, CTPOEHUE U CBOICTBA BEILIECTB, TPUMEHSA MMOJI0KEHNS OCHOBHBIX XUMUYECKUX TEOPUN: XUMUYECKOTO CTPOCHUS
opraHudeckux coenunenniit A.M. byTtiepoBa, cTpoeHHs aTOMa, XUMUYECKOHN CBS3H, JIEKTPOIUTHUECKOM TMCCOIUAIIMY KUCIOT U OCHOBAHHIA;
yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3M MEX/1Yy CBOMCTBAMHU BEILIECTBA U €TI0 COCTABOM U CTPOCHHEM;

npuMeHaAmyb MPaBUIIa CUCTEMATUYECKON MEXyHapOIHOM HOMEHKIIATYpbl KaK CPe/ICTBA PA3IMUCHUS U UICHTHU(PHUKAIIUU BEIIECTB M0 UX COCTaBy U
CTPOCHHIO;

cocmaensims MOJIEKYJIIPHBIE U CTPYKTYpHBIE (DOPMYJIbI HEOPraHUYECKUX U OPraHMYECKUX BEIECTB KaK HOCUTeNeH HHPOPMAIUU O CTPOCHUH
BEILIECTBA, €0 CBOMCTBAaX U MPUHAUICKHOCTH K ONPEIETICHHOMY KJIACCY COETMHEHUI;

00BACHAMb TIPUPOY U CLIOCOOBI 00pa30BaHMsI XUMHUUECKOMN CBS3HM: KOBAJIEHTHOU (IOJISIPHOM, HETIONSIPHOM ), MOHHOM, METaINTNYECKON, BOJIOPOAHON
— C IIEJIbIO OMPEEICHUSI XMMUYECKON aKTUBHOCTHU BEUIECTB;

xapaxkmepuzoseams GU3NYECKUE CBOWCTBA HEOPTaHMUECKUX M OPraHMYECKHUX BEIIECTB U yCTaHABIMBATh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB
BEILIECTB OT THUIA KPUCTAINIMYECKON PEIIETKH;

Xapaxkmepu3o6ams 3aKOHOMEPHOCTH B U3BMEHEHNU XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJIHBIX COEIMHEHUH, BHICIIMX OKCHIOB U
TUAPOKCHJIOB;

npuBoOUmsb NPUMEPbl XUMHUUECKUX PEAKIINI, paCKPHIBAIOLINX XapaKTepHble XMMUUECKHE CBOMCTBA HEOPraHMYECKUX U OPraHUYECKUX BEILECTB
M3YYECHHBIX KJIACCOB C EbI0 X WACHTU(UKAIMH U O0BSICHEHHS 00JIaCTH PUMEHEHUS;

onpeoenams MEXaHU3M PEaKLIUU B 3aBUCUMOCTH OT YCJIOBUI MPOBEIEHUS PEaKIIMK U IPOrHO3UPOBATh BOZMOKHOCTh MPOTEKAHUS XUMUYECKUX
peakiuii Ha OCHOBE TUIIa XUMUYECKOM CBSI3U U aKTUBHOCTU PEAreHTOB;

YCMAHA8IU8ams 3aBUCUMOCTh PEaKIIMOHHOM CITIOCOOHOCTH OPTaHUYECKUX COEIMHEHUHN OT XapaKTepa B3auMHOTO BIIUSHUS aTOMOB B MOJIEKYJIax C
LIEJIBI0 MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINH;



YCMAanasnueams 3aBUCIMOCTb CKOPOCTH XUMHUYECKOH PeakIMy U CMEUICHHUS XMMUYECKOTO PaBHOBECHUS OT Pa3IMYHBIX (DAKTOPOB C LENBIO
OnpeeleHUs] ONTUMAIBbHBIX YCIOBUN MTPOTEKAHUS XUMUYECKUX IPOLIECCOB;

YCManasnueams TEHETUYECKYIO CBSA3b MEX/y KJIAaCCAaMU HEOPTaHWYECKUX M OPraHMYECKHX BEIIECTB JIE 000CHOBaHMS MPUHIIUIHAIHLHON
BO3MOKHOCTH IOJIYYEHHS] HEOPIraHUYECKUX U OPIraHMYECKUX COCUHEHUH 3aJaHHOIO COCTaBa U CTPOEHUS;

noobupame PeareHThl, YCIOBUS M ONPEACIIATh MPOAYKTHI pEaKLUi, MO3BOJISIONIMX PEai30BaTh J1a00PaTOPHBIE U MPOMBIIUIEHHBIE CIIOCOOBI
MOJIyYEHUS] BaKHEUIIUX HEOPTAHMYECKUX U OPTaHUYECKHUX BEIIECTB;

onpeodenams XapakTep Cpe/ibl B pe3ybTaTe TUAPOIN3a HEOPTaHUYECKUX H OPTraHWYECKHUX BEIIECTB U MPUBOAUTH MIPUMEPHI THAPOIIN3A BEIIECTB B
MOBCETHEBHOM JKU3HH YEJIOBEKa, OMOIOrHUYeCKUX OOMEHHBIX MPOIeccax U MPOMBIILIEHHOCTH;

npuEoOUMsb NIPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIMNA B IPUPO/IE, IPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEAESITEIbHOCTH
OpraHU3MOB;

00OCHOBBIBATh MPAKTHYECKOE UCTIONIHb30BAHNE HEOPTAHNIECKUX U OPTaHUYECKUX BEUIECTB U MX PEaKIUil B IPOMBIIICHHOCTH U OBITY;

8bINOIHAMbG XUMUYECKUI HKCIIEPUMEHT [0 PACIIO3HABAHUIO U MOJYYEHUIO HEOPIraHMYECKUX U OPTAHUUYECKHUX BEIECTB, OTHOCSIIMXCS K PA3JIMUHbIM
KJIaccaM COEIMHEHUH, B COOTBETCTBHH C TIPABMWIIAMH H ITPHUEMaMH 0€301acHON padOThI C XUMHUUECKUMH BEUIECTBAMH H J1a00paTOPHBIM
000pynOBaHUEM;

npo6oOuUmsb pacyeTbl HA OCHOBE XMMHYECKHX (POPMYI M YPAaBHEHUH peaKIuil: HAX0XKIEHHE MOJIEKYISIPHOI (POPMYITBI OPraHNYECKOTO BEIECTBA MO
€ro MIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIUX B €r0 COCTaB, WM IO MPOIYKTaM CTOPaHUs; pacuyeThl MAaCCOBOM J0IH (MaccChl)
XUMHUYECKOTO COEITUHEHHSI B CMECH; pacueThl Macchl (00beMa, KOJIMUECTBA BELIECTBA) IPOYKTOB PEaKIMH, €CJIU OJJHO U3 BELIECTB JIaHO B U30BITKE
(uMeeT mpuMecH);

pacyeTsl MacCOBOM MM OOBEMHOM J0JIM BBIXOJIa MPOJIYKTa PEaKLUK OT TEOPETUUECKH BO3MOXHOT0; pacueThl TEIUIOBOTO 3P eKTa peakiny;
pacueTbl 0ObeMHBIX OTHOIIEHUH ra30B MPU XMMUYECKUX PEAKLUAX; pacdeTbl Macchl (00beMa, KOJIMYECTBA BEILIECTBA) MPOIYKTa PEAKIIUU, €CIIH OTHO
13 BEILECTB JIaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J0JI€i paCTBOPEHHOT'O BEILIECTBA;

UCNOIb306aMb METOJIbl HAYYHOT'O IMO3HAHMSL: aHAJIN3, CHHTE3, MOAEIHUPOBAHNE XUMUYECKUX MTPOLIECCOB U SIBIICHUH — MPH pelIeHNH yueOHo-
HCCIIEIOBATENbCKUX 3aJ1au 110 U3YYEHHIO CBOWMCTB, CHOCOO08 NOYyYe sl U pACNO3HABAHUS OP2AHUYECKUX e eCE;

BJIaJIETh MTpaBUJIaMH 0€3011acHOr0 OOPAIEHNUs C €JKUMH, TOPIOUUMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMHU ObITOBOW XMMUHU;

ocywecmeniams MOUCK XUMHUECKON HHPOPMAIUH 110 Ha3BaHUSAM, HIEHTU(DUKATOpaM, CTPYKTYPHBIM (hOpMyiiaM BEIeCTB;

KpUmuyecky oyenusams U MHTEPIPETUPOBATh XUMUUYECKYI0 HH(POPMAIIHIO, COAECPIKAIIYIOCS B COOOIIEHUAX CPECTB MACCOBOI MH(pOpMAIIHH,
pecypcax HTepHeTa, HAy4HO-TIOMYJISAPHBIX CTAThSIX C TOYKU 3PEHUS €CTECTBEHHO -HAyYHOW KOPPEKTHOCTH B LIEJISX BBISBICHHS OIIMOOUYHBIX
CYXJIeHUI 1 (OpMHUPOBaHUSI COOCTBEHHOW MO3UIINY;

YCMAaHAaénueams B3aUMOCBSI3U MEXKTY (DakTaMH U TEOpHUEH, MPUUUHOM U CIEeICTBUEM IPU aHAIN3€e MPOOJIEMHBIX CUTyallui 1 000CHOBaHUU
IIPUHUMAEMBIX PEILICHUIH HAa OCHOBE XMMUYECKHUX 3HAHUM;

npedcmasiaime MyTH PelieHus T100albHBIX MPOOIeM, CTOSIIUX MEePE] YeIOBEYECTBOM, U MEPCIIEKTUBHBIX HAMPABICHUHN Pa3BUTHSI XUMHUYECKUX
TEXHOJIOTUH, B TOM YHCJIE€ TEXHOJOTHI COBPEMEHHBIX MaTepHajIoB ¢ pa3InyHON (yHKIMOHAIBLHOCTHIO, BO30OHOBISEMBIX HCTOYHUKOB CHIPbS,
nepepaboTKU U yTUIN3AUHU POMBIIUIEHHBIX U OBITOBBIX OTXO/I0B.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCH:

dopmynuposams 1eNb UCCIEOBAHMS, BHIABUTATh U POBEPSITH SKCIIEPUMEHTAIILHO TUIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEILIECTB HA OCHOBE UX

COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMUYECKHE PEAKLIUH, O XapaKTepe U MPOIYKTaX Pa3INYHBIX XMMUYECKUX PEaKIIHii;



CamMocmosamenbHo NIAGHUPOBAMb Y IPOBOJUTh XMMUYECKHE YKCTIEPUMEHTHI C COOJIIOCHNEM MpaBmil 6€301acHOi paboThI ¢ BEIIeCTBAMH U
J1a00paTOPHBIM 000PYTIOBAHUEM;
UHmMepnpemuposams JTAaHHBIC O COCTABE M CTPOSHUU BEIICCTB, OJyYECHHBIC C TIOMOIIBIO COBPEMEHHBIX (PH3UKO-XUMUYECKUX METOJIOB;
OnuUcvI8amMb COCTOSHUE AJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHMUECKUX MPEJCTABICHUN O CTPOSHUU aToMa J1Jisl O0bSICHEHHS
pe3yIAbTaTOB CHEKTPAIBHOTO aHAJIN3a BEIIECTB;
Xapaxkmepu306ams poJib a30TOCOACPKAIINUX TeTEPOIUKINIECKIX COSTUHEHUI U HYKIEUHOBBIX KUCIOT KaK BaXKHEUIINX OMOJOTUYECKH aKTUBHBIX
BEILIECTB;
NPOCHO3UPO6AMb BO3MOXKHOCTD MTPOTEKAHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH, JISKAIIUX B OCHOBE MIPUPOJIHBIX U IPOU3BOJCTBEHHBIX
IIPOLIECCOB.
MeranpeamerHble pe3yabTaThl Kypca PeryjasiTuBHble yHHBepcaJibHbIe yUeOHbIe AeiicTBUS
BbINnyCKHUK HAYYHTCS:
CaMOCTOSITENILHO ONPEENSITh 1IeJIH, 3a/1aBaTh apaMeTPbl U KPUTEPUH, 110 KOTOPHIM MOXKHO OMPEIENIUTh, YTO LIeTb JOCTUTHYTA;
OIICHUBATh BO3MO>KHBIE TIOCIEACTBUS JOCTHXKEHHSI TIOCTABIICHHOM €I B ICSITEIIBHOCTH, COOCTBEHHOM JKU3HU U JKU3HU OKPYKAIOIIUX JIFOACH,
OCHOBBIBasSICh Ha COOOPa)KEHUSX STUKU U MOPAJIH;
CTaBUTH U (POPMYITHPOBATH COOCTBCHHBIE 3324l B 00Pa30BATEILHON JEATSIILHOCTH U KU3HEHHBIX CHTYAIHIX;
OLICHUBATh PECYPCHI, B TOM UKCJIE BpEMs U APyrue HeMaTepHallbHbIe PECYpPChl, HEOOXOUMbIE AJIsl JOCTHKEHUS TOCTABJICHHOM LIEIIH;
BBIOMPATH MYTh JOCTHKEHHUS 1I€JIU, TFIAHUPOBATH PEIICHUE TTOCTABJICHHBIX 3a/1a4, ONTUMU3UPYS MaTepUaIbHbIC U HEMaTepUaIbHbIC 3aTPAThI;
OpraHu30BbIBaTh A (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JIJIsl TOCTHKEHHUS TOCTABIICHHOMW 11eNTH;
COIIOCTABJIATD MOJIYYEHHBIN pe3ysbTaT AEATEIbHOCTH C TIOCTABJICHHON 3apaHee LEeNblo.
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA
BbInyCKHUK HAYYHTCS:
MCKaTh U HAXOAUTH 0000IIEHHBIE CIIOCOOBI pelIeHH s 33/1a4, B TOM YKCJE, OCYIIECTBIATh Pa3BEPHYTHIM HH()OPMAIIMOHHBINA TOUCK U CTAaBUTH Ha €TO
OCHOBE HOBBIE (yueOHBIC U TO3HABATEIHHBIC) 3a/1a4H;
KPUTHYECKH OIIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO C PA3HBIX MO3UIUI, paclo3HaBaTh U (UKCUPOBATH IPOTUBOPEUHS B
MH(POPMAITMOHHBIX UCTOYHHUKAX;
HCII0JIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMAaTUYECKHUE CPEACTBA AJIs MPEJCTABICHUS CYILIECTBEHHBIX CBSI3€M U OTHOILIEHUMN, a TAaK)Ke TPOTUBOPEUHH,
BBISIBJICHHBIX B HH(DOPMAIIMOHHBIX HCTOYHHUKAX
HaxOJIUTh U MPUBOAUTH KPUTUUECKHE APTYMEHThI B OTHOUIEHUU ACUCTBUMN U CYKJIEHUN JPYroro; CHOKOMHO U pa3yMHO OTHOCUTHCS K KPUTHUYECK UM
3aMEYaHMsIM B OTHOIIIEHUH COOCTBEHHOTO CYXKJEHHS, paCCMaTPHUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHSI;
BBIXOMTH 32 paMKU y4eOHOTO IIpeIMeTa M OCYIIECTBIIATH [[€JICHANPABICHHBIN MOMCK BOZMOKHOCTEH JIJIsl IIUPOKOTO TIepeHoca CPEJICTB U
CITOCOOOB JCHCTBHS;
BBICTpanBaTh MHAMBUIYAIbHYIO 00pPa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI IPYTUX YUACTHUKOB M PECypCHBIC
OTpaHUYECHMUS;
MEHSATh U YACP>KUBATh pa3HbIC MO3UIIMHU B TO3HABATEIBHOM JESITEIIbHOCTH.
KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Yy4eOHbIe el cTBUS
BbINnyCKHUK HAYYHMTCS:



OCYIIECTBIISTH JICJIOBYI0O KOMMYHHUKAITMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHOIN OpraHu3alny, TaK 1 3a ee
npeenaaMu), HoJ0UpaTh NapTHEPOB I JEJI0BOM KOMMYHHUKAIIUU UCXO/I U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JTMUHBIX
CHMIIATHIL;

IIPU OCYIIECTBIIEHUHU TPYNIIOBOM pabOThI ObITh KaK PYKOBOJUTENEM, TaK U YWICHOM KOMaHbl B Pa3HBIX POJIAX (T€HEpaTop UACH, KPUTHK,
WCIIOJIHUTEIIb, BBICTYIAIOIIMM, SKCIIEPT U T.1.);

KOOPJIMHHUPOBATH U BBIIOIHATH Pa0OTY B YCIOBUAX PEaIbHOT0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BepHYTO, JOTUYHO ¥ TOYHO U3JIaraTh CBO TOUKY 3PEHHUS C UCIOIb30BAHUEM aJIEKBATHBIX (YCTHBIX U IMCbMEHHBIX ) S3bIKOBBIX CPE/CTB;

pacrno3HaBaTh KOH(PIUKTOT€HHbIE CUTYallUU U TPEJOTBpAIIaTh KOH(MIUKTHI JO UX aKTUBHOMU (ha3bl, BBICTPAUBATh JICJIIOBYIO U 00pa30BaTEIbHYIO
KOMMYHHKAIIHIO, N30€Tast INYHOCTHBIX OLEHOYHBIX CYKICHHH.

JInuHoCTHBIE Pe3y/IbTAThI
V BeIycKHUKA Oy1yT cHOpPMHUPOBAHBIL:
— B LIEGHHOCTHO-OPUEHTALIMOHHOU chepe — oco3HaHue POCCUMCKON TPaXKIaHCKON UIEHTUYHOCTH, T'YMaHU3Ma, [eJIeyCTPEMIICHHOCTH;
— B TpyAOBOU chepe — comosrnocmsb K OCO3HAHHOMY BBIOOPY JalIbHEHIIEH 00pa3oBaTeIbHOU U MTPOGECCHOHATBHOUTPACKTOPUH;
— B [I03HABATENbHON chepe — yMmeHue YIpaBiIsITh CBOSH MO3HABATENLHOM NEATEIBHOCTBIO, 20MOBHOCHb U CNHOCOOHOCMb K 00PA30BAHHIO, B TOM
quclie caMO00pa30BaHUIO0, Ha MPOTSKEHUU BCEH )KU3HU; CO3HATENILHOE OTHOLLEHUE K HEMPEPBIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHON
npodeccnoHanbHOM U 0OLIECTBEHHON AEITETbHOCTH, HABbIKYU IKCTIEPUMEHTAIBHON U UCCIIeI0BATEICKON ASSITENIbHOCTU; YMeHUe B TyOTHYHOM
MIPE/ICTAaBICHUH PE3YJIbTaTOB CAMOCTOSATENBHOW  TO3HABaTEIbHOM NeSITeNIbHOCTH;
— B cpepe cOepexReHns 310POBbs — NpuHAmMuUe U pearusayus NEHHOCTEeNH 3J0pOBOT0 U O€30MacHOTr0 00pa3a KU3HHU, Henpusmue BPEIHbIX MPUBBIYEK
(KypeHusi, ynotpeodieHus ajkorossi, HIPKOTUKOB) HA OCHOBE 3HaHUI O CBOMCTBAX HAPKOJIOTMYECKUX U HAPKOTUYECKUX BEILIECTB; COOJIIO/IEHNE MTPaBUII
TEXHUKH 0€30MaCHOCTH NpHU paboTe ¢ BellecTBaMH, MaTeprallaMH U IpolieccaMy B yueOHO mabopaTopui, B ObITY U Ha IIPOU3BOJICTBE.
Kypc ueTtko nenurcs Ha 2 yacTu: opraHM4ecKyro xumuio - 10 kiacc u obmyro xumuio - 11 kiacc.
Coaepsxanue pasgeoB 1 TeM yudeOHoro npeamera " Xummus"
10 kaacce (5 4 B Hepeanto, Beero 170 4.)

Tema 1. IloBTOpenue u yriayo/jenune sHaHui (25 4.)

Amomno-monexkynapHoe yueHue. BemecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHUs. KadecTBEHHBIN M KOJIMYECTBEHHBIN COCTaB BELIECTBA.
MousipHast 1 OTHOCUTENBbHAs MOJIEKYJISIPHAsE MacChl BelecTBa. MoJIbHAs OIS M MaccoBasi 10JIsI 2JIEMEHTA B BEILLIECTBE.

Cmpoenue amoma. ATomHas opoutains. [IpaBuia 3anoaHEeHUs 2JEKTPOHAMHU aTOMHBIX opOuTasneil. BanenTHble anekTponsl. [leproanyeckuii 3aKoH.
DopMyJIMPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX MPEACTABICHHUI O CTPOCHUH atoMa. MI3MeHeHne CBOMCTB 3JIEMEHTOB M UX COEAMHEHHI B MEPUOJAX U
rpynmnax.

Xumuueckas c6s3b. INEKTPOOTpULIATENbHOCTD. Buibl xumuueckoit cBsizu. Monnast cBsi3b. KoBanenTHas HenomsipHas u noJisipHast cBsizb. OOMEHHBIH 1
JIOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOU MONApHON cBs3U. ['eomerpus Mosekyssl. MeTtauindyeckas cBs3b. BogopoaHas cBs3b.
ArperaTHble COCTOSIHUS BelIEeCTBA. TUIbl KPUCTAUIMYECKUX PEUIETOK: aTOMHAsI, MOJIEKYJISIpPHAS, HOHHASI, METAJUTMYECKasl.

Pacuemvr no gpopmynam u ypasnenusam peaxyuii. I'a3oBbie 3akoHbl. YpaBHeHue Knalinepona—MenaeneeBa. 3akoH ABoOrajapo. 3akoH 0ObEMHBIX
OTHOWEHUH. OTHOCUTENbHAS INIOTHOCTH 'a30B.



Knaccugpurkayus xumuueckux peakuuid MO pa3IUYHBIM IPH3HAKaM CpaBHEHHs. 3MeHeHHE CTENeHH OKHCICHHS JJIEMEHTOB B COCAMHEHUSX.
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHcIeHue W BoccTaHOBieHHE. OKHCIUTENW M BOCCTaHOBUTENIU. MeToN 3JEKTPOHHOro OaliaHca.
[IEpMaHraHaT KaJlus KaK OKHCIIUTEb.

Baoicnetiuwue knaccol Heopeanuyeckux eeujecms. I'eHeTnyeckas CBA3b MEXIY KlacCcaMH HEOPraHMYECKUX coeluHeHuil. Peakium moHHOro oOMeHa.
I'mpoponus. p H cpensr.

PactBopbl. CriocoObl BbIpaKEHUSI KOJIMYECTBEHHOI'O COCTaBa pacTBOpa: MaccoBas A0Js (MPOIEHTHAs KOHIIEHTpALMs), MOJIIpHAs KOHIICHTpAI[usl.
Komnounusie pactBopel. Oddexr Tunpama. Koarymsmus. Cunepesuc. KommuiekcHeie coenuHenus. (CocTaB  KOMIUIGKCHOTO — HOHA:
KOMILUIEKCO000pa3zoBareb, Turansl. KoopaunannonHoe yucio. HomeHkIaTypa KOMIUIEKCHBIX COSIMHEHUH.

JdemoHcTpanmu.

1. OGpa3ubl BeUIeCTB MOJIEKYJISIPHOTO U HEMOJEKYJspHOro crpoenus. 2. Bosronka ioma. 3. OmpeneneHue KUCIOTHOCTH Cpelbl MPH MOMOIIH
UH/MKaTOPOB.

4. Dpdext Tunnans. 5. OOpazoBaHHe KOMIUIEKCHBIX COCTUHEHUH MEPEXOAHBIX METAJIIOB.

JlaGopaTopHbIe ONBITHI.

1. Peakuuu nonsoro ooMena. 2. CBoiicTBa KOJUIOMAHBIX pacTBOpoB. 3. ['unponus coneit. 4. [loaydeHne u cCBOMCTBA KOMITJIEKCHBIX COSTUHEHUH.
IIpakTnueckas padora Ne 1. Pemenue skcnepuMeHTalIbHBIX 33/1a4 110 TeMe «PeaklinoHHasi clloCOOHOCTDh BELIECTB B pACTBOPAX».

Kounrpoabsnas padora Nel no teme «OCHOBBI XUMUN.

Tema 2. OcHOBHbBIE NOHATHUS Oprannyeckoii xumum (18 4.)

IIpeomem opeanuueckoti xumuy. OcOOEHHOCTH OpPraHUYECKUX BEIECTB. 3HaYeHUE OpraHuuecKoi XuMuu. [IpuunHbl MHOrooOpasust OpraHMyecKux
BELIECTB. YTJIEPOJHBIN CKEJIET, €0 TUIIBL: HUKINYECKHe, anukindeckue. Kapoonukiniyecke 1 reTepoluKInYecKue ckeneTbl. Bunbl cBsizelt B
MOJIEKYJIaX OPraHUYECKUX BEIECTB: OJIMHAPHBIE, IBOMHBIE, TPOIHBIE. MI3MEeHEeHNE JHEPTUU CBA3EHM MEXAY aTOMaMU yIJIepo/ia IPU YBEIUYEHNUN
KpaTHOCTHU CBsi3U. HachlllileHHbIE U HEHACHIIIEHHbIE COEIMHEHUS.

Onexmponnoe cmpoenue u xumudeckue cesasu amoma yaiepooa. I'ubpuauzanus opouTasei, ee TUIBI 115 OpraHUYeCKHX COeNHEHHM: sp®, sp, sp.
OObpazoBaHue G- U T-CBSI3€ B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUH.

OchosHble nonodicenus CmpyKmypHot meopuu opeanudeckux coeourenuti. Xumudeckoe crpoenne. CtpykrypHas ¢popmyna. CTpyKTypHas U
MpocTpaHCTBEHHas nzoMepus. M3oMepus yrieponHoro ckenera. M3oMmepus nosoxenus. MexkiiaccoBas usomepusi. Buabl mpocTpaHCTBEHHOM
nzoMepun. Ontudeckast usomepusi. ONTHYECKUE aHTUIIOABI. XUPAIbHOCTh. XHUpaJIbHbIE U aXUpPaJIbHbIE MOJIEKYIIBI. ['eoMeTpuueckas usomepus (yuc-,
MPaHc-u30Mepus).

T'omonozcus. I'omonoeu. I'omonorudeckast pazHoCTb. ['oMonornueckne psiipl.

OnexTpoHHbIe 3¢ dexTsl. CriocoObl 3anuceil peakuuii B opranndeckoi xumMuu. Cxema U ypaBHeHue. Y clioBusl mpoBeeHus peakuil. Kiaccudukanus
peaKIMii OpraHuvYecKrX BEUIECTB IO CTPYKTYPHOMY MPU3HAKY: 3aMElIeHHe, IPUCOeINHEHHE, OTIIeIUIeHne. Mexanu3Msbl peakuuil. CriocoOb! pa3pbiBa
CBsI3M yraepoa-yriaepoa. CBoOOAHbIE paAuKabl, HyKJI€O()UIIbI U ANEKTPOPUIIHI.

Knaccugpuxayus opeanuueckux sewyecms u peaxyui. OCHOBHBIE KJIaCChl OPraHUYECKUX coenuHeHui. Kitaccudukanys opraHn4eckux coeTMHeHUH o
(GyHKIIMOHAJIBHBIM IpyNaM. DJIEKTPOHHOE CTPOCHNE OPraHUYECKUX BellecTB. B3anMHoe BiMsHUE aTOMOB U TPYII aTOMOB. IHIYKTUBHBIN 1
Mme3oMmepHbIi 3 dekTol. [Ipeacrasienne o pezoHaHce.

Homenxnamypa opeanuueckux éeujecme. MexiyHapoaHas (CucTeMaTudeckasi) HOMEHKJIaTypa OpraHU4eCKUX BEUIeCTB, €€ MPUHLIUIIBI.
PanmonanpHas HoMeHKi1aTypa. OKUCIIEHNE U BOCCTAHOBIIEHUE B OPIraHUYECKON XUMUH.



demoncTpauuu. 1. Mojenu opraHuuecKux MOJIEKYIL.

KonTpoabHas padora Ne 2 o teme: "OCHOBHBIE TOHATHS OPraHUYECKON XUMUN"

Tema 3. YrieBogopoasl (42 4.)

Anxansi. CTpoenue Mosekyinbsl Metana. [lonstue o kondopmanusax. OOmias xapakTepucTHKa Kiacca, (u3nuecKre U XUMUYECKUE CBOMCTBA (TOpEeHHE,
KaTaJIUTHYECKOE OKHUCIEHUE, FAJIOT€HUPOBAHNUE, HUTPOBAHUE, KPEKUHT, IUPOJIN3). MeXaHU3M pPeaKIK XJIOPUPOBAaHUS MeTaHa. AJIKaHbl B IPUPOJE.
CuHTeTHYeCKHEe CIIOCOOBI MOTyUeHUs aIKaHOB. METO/Ibl MOJTyueHus AJIKaHOB U3 aJKWIrajJoreHua0B (peakuus Bropia), tekapookcunnpoBaHHeM
coJsield KapOOHOBBIX KUCIIOT U 3JIEKTPOJIU30M PACTBOPOB COJIEH KapOOHOBBIX KUCIOT. [IpuMeHeHne ankaHoB.

Luxnoanxkanwvr. O0O1Ias XapakTepUCTUKA Kiacca, pusndeckue cBoiicTBa. Buabl nzomepuu. HanpsikeHHbIe M HEHANIPS)KEHHBIE LIUKIIBI. XUMUUYECKHE
CBOIMCTBA LUKJIONpONaHa (ropeHue, T’uIpUpOBaHUE, IPUCOECTUHEHUE TaJIOI€HOB, IaJI0r€HOBOAOPOI0B, BOIbl) U LIMKJIOT€KCaHa (TOpeHue,
XJIOpUpOBaHHe, HUTpoBaHue). [lomyueHne MUKI0aIKaHOB U3 AJIKAHOB U IUTAJIOT€HATIKAHOB.

Anxener. O611as xapakTepucTHKa Kiacca. CTpoeHue MoJIeKyJibl 3TuieHa. Pu3ndyeckue cBOWCTBA alKkeHoB. ['eoMeTpuueckas n3oMepust aJIKeHOB.
XHUMHYECKHE CBOMCTBA aJIKEHOB. Peakum nprucoeIMHEeHUs 10 KPaTHOM CBSA3M — IMAPUPOBAHUE, TAIOTEHUPOBAHUE, THIPOTaJIOT€HUPOBAHUE,
runparanus. [IpaBuino MapkoBHHKOBA M €T0 0OBSICHEHHE ¢ TOYKH 3PEHHS JIEKTPOHHON Teopur. B3anMoneiicTBre alkeHOB ¢ OpOMOM H XJIOPOM B
ra3oBoii (haze unu Ha cBeTy. OKHCIEHUE alTKeHOB (TOpeHue, OKUCICHUE KUCIOPOA0M B IPUCYTCTBUH XJIOPHIa NAIIaAus, IO AecTBUEM cepedpa,
OKHCJIEHUE TOPSIYMM IOJIKUCICHHBIM PACTBOPOM IIEpMaHIraHaTa Kajus, okucieHue no Baruepy). [lonumepuszanus. Ilonydyenue aakeHOB U3 aJIKaHOB,
QNKUITAJIOTEHHU/IOB U JUTaJIOreHaNKaHoB. [I[puMeHeHne 3TuiieHa u npomuseHa.

Anxaouensi. Kinaccudukanust TMeHOBBIX yTiIeBo10po0B. ConpsbkeHHbIEC qUeHBl. PU3nYecKrue U XUMHUYECKUE CBOMCTBA AUBUHMIIA U U30MpeHa. 1,2- u
1,4-npucoenunenue. [lonumepuzanus. Kayuyku. Bynkanuzanus kayuykoB. Pesuna u 36ouut. Cunre3 OyrajaueHa u3 OyraHa v 3TaHoJa.

Anxunol. O61mas xapakrepuctuka. CTpoeHue MOJIEKYJbI alleTiiieHa. Pu3nueckre 1 XUMUUECKHE CBOMCTBA AIKWHOB. Peakiuy npucoemHeHus
rajIoreHoOB, raJIOr€HOBOOPOJOB, BOAbL. I 'napuposanue. TpuMepusanus 1 1uMepusanus aneruiacHa. KucioTHbIe CBOMCTBA aIKMHOB ¢ KOHIIEBOU
TPOWHOM cBs3b0. OKHCIIEHNE aJIKNHOB pacTBOPOM NnepMaHranara kaius. [Ipumenenue anerunena. KapOuHelii METO IOTyUYEHHS alleTUIICHA.
ITnponu3 metana. CHUHTE3 aJKUHOB AJIKMJIMPOBAHUEM ALlCTHIINIOB.

Apenvi. Tlonarue 06 apomatuuHoctu. [IpaBuno Xrokkens. beH3onm — crpoenne MoseKyibl, Gu3ndeckue cBoicTBa. ['oMonorudeckuii psij 6eH3ona.
W3omepus tu3zaMelieHHbIX OEH30J10B Ha ITpUMepe KCUIonoB. Peakunu 3amenieHus B O€H301bHOM /1pe (raJloreHUpOoBaHKue, HUTPOBAHUE,
aNKwirpoBaHue). Peakiuu npucoenuuenus Kk 6eH3omny (TuapupoBaHue, XJIOpUpoBaHUe Ha cBeTY). OCOOEHHOCTH XUMUH alkuiioeH30i0B. [IpaBuna
OpHEHTAIM 3aMECTUTENE! B peakiusax 3ameleHus. bpoMmupoBanue n HUTpoBaHUe Toyosa. OKHCIEHHE AIKHIOSH30JI0B pAaCTBOPOM MEpMaHraHaTa
kanus. ["anoreHupoBanue ankmIOEH30JI0B B 00KOBYIO 11enb. Peakius Bropiia—®uTTHHTa Kak METOJ] CHHTE3a aTKII0eH30510B. CTUPOJ KaK MpUMep
HENpPEeIENbHOI0 apOMaTHUECKOIO COEIUHEHUS.

Ipupoounsie ucmounuxu yeneeo0opooos. llpupoHelii 1 MONyTHBIN HeTAHbIE ra3bl, UX COCTaB, UCHONIb30BaHue. HedTh Kak cMech yrieBoaopo/I0B.
[Tepuunas u BTOpHyHas nepepadorka HepTH. Pudopmunr. KameHHBIH yroms.

l'anozenonpouszsoonvle Peakiyu 3amMellieHus TajJoreHa Ha THAPOKCHII, HUITPOTpyImy, HuaHorpynmny. JleiicTBre Ha rajJoreHnporu3BOJHbIE BOJIHOTO U
CIIMPTOBOTO pacTBOpa 1eiaouu. CpaBHEHUE PEaKIIMOHHON CIIOCOOHOCTH aIKMII-, BUHWI-, PeHUII- U OeH3MmIraioreHu10B. Vicnoap3oBaHue ranoreH
MIPOM3BOJIHBIX B OBITY, TEXHUKE U B cMHTEe3€e. [loHsATHE 0 MarHuiopraHnuecKux coeAMHeHusx. [lonydeHne ankaHoB BOCCTAaHOBIIEHUEM HOJaIKaHOB.
MarsuiiopraHu4ecKue COeAMHEHUS.

JdemoHcTpanmu.



1. BpomupoBanue rekcana Ha cBeTy. 2. ['opeHue MeraHa, STHIIeHa, aneTwieHa. 3. OTHOIIEHHE MEeTaHa, ATUJICHA, alleTHIeHa 1 OE€H30J1a K pacTBOpaM
NepMaHraHaTa Kajius u OpoMHOH BoJie.

4. OxucineHue Toilyoja pacTBOpPOM IepMmaHraHarta kamus. 5. IlomydeHue sTuneHa peakuuen AeruapaTalMy 3TaHOJA, aleTHJIEHA —TUIPOJIN30M
kapOuna kanpius. 6. [lonydyenue ctuponia qenoiuMepusaliei moJIucTupoia U UCIbITAHUE ero OTHOLIEHUS K PaCTBOPY IEpMaHTaHaTa Kajusl.
JlabopaTopubie omnbiThl. CocTaBiieHHE MOJENEH MOJEKYyJ ajlkaHoB. BzanmopelictBue ankaHoB c¢ Opomom. CocTaBiieHHE MOJENIENH MOJEKYJI
HEIpEAENIbHBIX COCTMHEHUM.

IpakTuyeckasi padora Ne 2. CocraBiieHue MOJEIICH MOJIEKYJT YTJIEBOIOPOIOB.

IpakTnyeckas padora Ne 3. [losryyeHue 3THiIeHa ¥ ONBITHI C HUM.

Kourpoabnas padora Ne 2 o teMe «YTIaeBOIOPOABI.

Tema 4. Kucsopoacoaep:kamue opranndeckue coequnenus (30 4.)

Cnupmui. HomeHKI1aTypa 1 u3oMepus cnupToB. Tokcuueckoe AeiicTBHE Ha OPraHu3M METaHouIa U 3TaHosa. Ousnueckre CBONCTBA MPEesIbHbBIX
OJTHOATOMHBIX CIIHUPTOB. XMUMUYECKUE CBOWCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIMH 3aMEIIEHUs THIPOKCUIILHOM IPYIIBI HA TaJOreH,
MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJIIpHAasl IeruipaTaiusi, OKUCICHNUE, PEaKIIMK YTIEBOIOPOAHOIO paaukaia). Ankoronaarsl. ['uaponus,
ANKWIMPOBaHUE (CHHTE3 MPOCTHIX 3(UPOB 1o Bunbsimcony). [IpomblliuieH bl cuHTE3 MeTaHoIa. MHOTOATOMHBIE CIUPTHI. DTUIICHIJIUKOIb U
TIIUIEPUH, UX (PU3NYecKre U XUMHUecKre cBoicTBa. CHHTE3 TMOKCAaHA M3 STHIICHTIUKOISA. TOKCHYHOCTh STHIICHTIINKOI. KauecTBeHHas peakius Ha
MHOT0aToMHbIe ciupThl. [IpocThie 3upel Kak M30MephI MPEAETbHBIX OJHOATOMHBIX cIUPTOB. CpaBHEHUE UX (PU3HMUECKUX U XUMHUYECKHUX CBOMCTB CO
cnupraMu. Peakius pacuienyieHus: IpocThIX 3UPOB HOJOBOJOPOIOM.

@enonvr Homenknarypa u uzomepusi. B3auMmHoe BiausiHue TPy aTOMOB Ha ipuMepe ¢eHosa. Ousnueckue 1 XMMUYecKue CBOMCTBa (peHosa u
Kpe3os0B. KuciaoTHble cBOMCTBA ()EHOIOB B CPaBHEHUU CO CIUpTaMu. Peakiiuu 3amenienrs B 0€H30JbHOM KOJIbLIE (TallOTeHUPOBAaHUE, HUTPOBAHHUE).
Oxucnenue ¢enonos. KauectBeHHbIe peakiuu Ha Genoit. [Ipumenenue genona.

Kapbonunvuvie coeounenus. JNeKTpOHHOE CTPOCHHUE KapOOHMIBLHOM TPpyIIbl. AJIbIETHUIBI U KeTOHBI. Du3nyeckue cBoWcTBa PopMabaeruia,
aleTanbJerua, aleTona. [lonsamue o Kemo-eHoNbHOU Maymomepuy KapooHuIbHblX coeouneHuu. Peakiuy npucoeIMHEeHNs BOIbI, CIIUPTOB,
LIMaHOBOJI0pO/Ia U TUApocyiIbpuTa HaTpusi. CpaBHEHHE PEAKIIMOHHOM CIOCOOHOCTH allbJIETHI0B U KETOHOB B pEeaKIMIX pUcoeNnHeHus. Peakunu
3aMeIlIeHUs] aTOMOB BOJIOPO/JIa MPH O-YTJIEPOJAHOM aToMe Ha ranoreH. [Tomumepusanus Gpopmanbaeruia u aneranbaerunia. CHHTe3 CiupToB
B3alMO/ICIICTBIEM KapOOHUIIBHBIX COEMHEHHH ¢ peakTuBoM I puHbspa. Okuciienne KapOOHMIbHbBIX coequHeHn. CpaBHEHUE OKHUCIIEHUS
aJIbJIETU/I0B M KETOHOB. BoccTaHoBneHne kKapOOHMIIBHBIX COeIMHEHUH B CIUPTHI. KauecTBeHHbIe peakliny Ha allbJeTUAHYIO rpynny. Peakuun
aJTBI0JIBLHO - KPOTOHOBOM KoHIeHcannu. OcobenHoctu popmanbaeruna. Peakius hopmanbaeruaa ¢ peHoaom.

Kapbonosvie kuciomul. JNeKTpOHHOE CTPOEHUE KAPOOKCHIIBHOM IpymIibl. 'oMonoruyeckuii psit npeAeabHbIX 0JTHOOCHOBHBIX KapPOOHOBBIX KHCIIOT.
duznyeckne cBOWCTBAa KapOOHOBBIX KUCIIOT HA IPUMEPE MypPaBbUHOM, YKCYCHOM, MPONMMOHOBON, TAIbMUTHUHOBOW U CTE€APUHOBON KHCIIOT.
XuMHUYecKre CBOMCTBAa KapOOHOBBIX KUCIIOT. KuCIIOTHBIE CBOMCTBA (M3MEHEHHE OKPACKK UHIMKATOPOB, PEAKIIUN ¢ aKTUBHBIMU METaJJIaMH,
OCHOBHBIMM OKCHJIaMH, OCHOBAaHUSAMH, COJISIMU). VI3MeHeHne cuiibl KapOOHOBBIX KUCIIOT MPH BBEACHUU JOHOPHBIX U aKIENTOPHBIX 3aMECTUTENEH.
B3aumoneiicTBre kapOOHOBBIX KHCIIOT CO CHUPTaMH (peakius srepudukanum). ['anorennpoBanre KapOOHOBBIX KHCIOT B OOKOBYIO IIETIb.
OcobeHHOCTH MypaBbUHOM KUCIIOTHL. BaskHelne mpeicTaBuTeNn Kitacca KapOOHOBBIX KMCJIOT M X MpuMeHeHue. [lomydeHne MypaBpbHOM U
YKCYCHOW KHCIJIOT B IPOMBIIIICHHOCTH. Bricine kapOoHoBbIe kKucioThl. [llaBeneBast KMcaoTa Kak MpeACcTaBUTENb TUKapOOHOBBIX KHCIOT.
[IpencraBienue o HEMpeAEIbHBIX U apOMaTHYECKUX KUCIoTaX. OCOOEHHOCTH UX CTPOEHUS U CBOMCTB. 3HAaUEHHE KAPOOHOBBIX KUCIIOT.



DYHKYUOHAIbHBIE NPOU3BOOHbIE KAPOOHOBbIX Kucaom. TlonydeHne XIOpaHTuAPUIOB U aHTHIIPUIOB KHCIIOT, UX THApoin3. [lomydenne ciosxHbIX
3(UPOB C UCTIOIH30BAHUEM XJIOPAHTUIPUIOB U aHTUAPUAOB KUCIOT. CroxHbIe 3GUPbI Kak U30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3UUECKUX
CBOWCTB U PEAKIIMOHHOMN CIIOCOOHOCTH CIOXHBIX 3()PUPOB M MU30MEPHBIX UM KaPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3PupoB. CHHTE3 CII0KHBIX
a¢upoB denonos. Craoxubie 3upbl Heopranndeckux kuciaot. Hurpornuuepun. Amuasl. Coin KapOOHOBBIX KHCIIOT, UX TEPMUUECKOE Pa3JI0KEHHE B
MPUCYTCTBUH mIeno4dn. CHHTE3 KapOOHMIBHBIX COSAMHECHHA PA3I0KEHIEM KAIbIIUEBHIX COJIeH KapOOHOBBIX KHCIIOT.

JdemoncTpanmu.

1. BzaumopeiictBue HaTpus ¢ staHosioM. 2. OKHCIeHUE dTaHoNIa OKCuaoM Menu. 3. ['openue sTanona. 4. Bzaumoseiicteue mpem - OyTHIOBOTO
CIUpTa C COISIHON KucaoToi. 5. KauecTBeHHas peakiiysi HA MHOTOaTOMHBIE cUPTHI. 6. KauecTBeHHbIE peakuu Ha (PeHOIbI.

7. Onpenenenue ajabIeruA0B IMPU MOMOIIN Ka4€CTBEHHBIX peakiuid. 8. OKUCICHUE allbJIETHA0B IIEPMAHTaHATOM KaJIusl.

9. [lomyuenue COXHBIX 3(HUPOB.

JlaGopaTopHbIe ONBITHI.

5. CoiicTBa aTHIIOBOTO criupTa. 6. CBolicTBa rnunepuHa. 7. CoiicTBa ¢peHona. KauecTBeHHbIE peakiiuu Ha (PEHOIIBI.

8. CpoiicTBa popmaymua. 9. CpolicTBa ykcycHOUM KUCIOTHL. 10. Comu kapOOHOBBIX KHCIIOT.

IIpakTunyeckas padora Ne 4. [Tonyuenue 6pomdTana.

IIpakTnueckas padora Ne 5. [lonydenue aneroHa.

IIpakTuyeckast padora Ne 6. [ToryueHne yKCyCHOU KUCIOTHI.

IIpakTnueckas padora Ne 7. [lonydyeHue sTunanerara.

IIpakTHyeckast padora Ne 8. Pemenue skcriepuMeHTaNbHbIX 3a4a4 1o Teme: «Kucnopoacoaep:xaiine opraHnyecKue BeIecTBay.

KonTtpouabnas pa6ora Ne3 o reme «Kucnopozacoaepamiye opraHM4ecKie BeIECTBa.

Tema 5. A30oT- u cepocoaep:kamue coequHenus (17 4.)

Humpocoeounenus. dnexTpoHHOE cTpoeHne HUTporpymisl. [lonydenne Hutpocoequnenuil. B3poiBuarsie BemiecTsa.

Amunol. Izomepust aMmuHoB. [lepBudHbIe, BTOPUUHBIE U TPETUUHbIE aMUHBI. DHU3NYECKHE CBOMCTBA MPOCTEUIINX aMUHOB. AMUHBI KaK OPraHUYECKUE
ocHoBaHus. CoM aKIMJIaMMOHUS. AJTKIJIMPOBAHKE U allWJIMPOBAHNE aMHUHOB. Peakiinn aMMHOB € a30TUCTON KUCIOTOU. ApOMAaTHYECKUE aMUHBI.
AHunuH. B3auMHoe BAMSHUE TPy aTOMOB B MOJIEKYJI€ aHWJIMHA. XMMUYECKUE CBOMCTBA aHMUJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMU 3aMEIICHHS B
apoMaTUUYECKOe PO, OKUCIIEHUE, aluinpoBanne). Junazocoenunenus. [lomydeHrne aMHHOB U3 CIIUPTOB U HUTpocoeauHeHuid. [Ipumenenune
aHmimHa. Cepooprannueckue coequHeHus. [IpeacrapneHue o cepoopraHnyeckux coeAnHeHusx. OCOOCHHOCTH X CTPOCHHSI U CBOMCTB. 3HaUCHHE
CEPOOPraHNYECKUX COEAMHEHUM.

T'emepoyuxnvr. Oypan v TUPPOIT KaK MPEACTABUTENHN MSTUUIICHHBIX TETEPOLUKIOB. DIEKTPOHHOE CTPOEHUE MOJIEKYJIbI ppoiia. KucioTHeie
cBoiicTBa muppona. [lupuann Kkak mpeACcTaBUTENb MIECTUWICHHBIX TETEPOIUKIOB. DJIEKTPOHHOE CTPOCHHE MOJIEKYIBI UpuAnHA. OCHOBHBIC
CBOWCTBA MUPHUANHA, PEaKIIMH 3aMEIeHUs C apoMaTudeckuM siapom. [IpencraBnenune 06 numMuaazone, TUpUIUHE, MypUHE, TyPUHOBBIX U
MMUPUMHUTAHOBBIX OCHOBAHUSX.

JdemMoHcTpanuu.

1. OcHOBHBIE CBOMCTBAa aMHHOB. 2. KauecTBeHHbIE PeaKIIuy HAa aHWIUH. 3. AHUIMHOBBIE KpacuTenu. 4. OOpa3iibl TEeTEPOIUKINIECKUX COCTMHEHUH.
JlabopaTopHble onbIThl. KauecTBEHHbIE peaKIIMK HA aHUJIUH.

IpakTuyeckas padora Ne9. PemieHne 3kCriepUMEHTAIbHbBIX 33/1a4 110 TeEME «A30TCOACPIKAIINE OPraHUUYECKUE BEIIECTBAY.

Tema 6. buojiornyeckn akTuBHbIe BemecTBa (30 4.)



JKupbi KaK cioxHbIe 3(UPHI TIIMIEPUHA U BBICHINX KapOOHOBBIX KHCIO0T. OMBUICHHE KUPOB. I naporeHu3anus upoB. Mpuia Kak COJIHM BBICIIUX
KapOOHOBBIX KHCJIOT.

Vene6oowr. Mono- u mucaxapuapl. DyHKINU yriaeBo1oB. buomorudeckas ponp yrieBoaoB. [ ioko3a — ¢u3ndeckrue CBONCTBA, JIMHEHHAS U
uKinyeckas popmel. Peakiiuu riitoko3sl (OKUCIEHHE a30THOM KMCI0TON, BOCCTAHOBJIEHUE B LIIECTUATOMHBIN CIIMPT), KAUECTBEHHbIE PEAKIIUU Ha
rI0K03y. bpokenue riaoko3sl. DpykTo3a Kak n30Mep TI0Ko3bl. Pubo3a u ge3okcupubosa. [ToHsTHE O TIIMKO3UIAX.
Hucaxapuowi. Caxapo3a Kak IpeAcTaBUTe]b HEBOCCTAHABIMBAIOLIMX JAUcaxapu10B. ManbpTo3a U 1akTo3a, 1esuioono3a. ['uaponns qucaxapuaos.
[Tonydenue caxapa U3 caxapHOW CBEKJIBI.

Tonucaxapuower Kpaxmain, raukores, neinitonos3a. Kauecrsennas peakiust Ha kpaxmai. ['uaponus noaucaxapuios.

Hyxneunoswvie kucnomol. Hykneosunpsl. Hykneoruapsl. HykiiennoBsle kucnotsl kak npupoansie nonuMepsl. Ctpoenue JJHK u PHK. T'uaponus
HYKJIEMHOBBIX KUCJIOT.

Amunoxuciomul Kak aM(poTepHble coeiMHeHus. Peakiuu ¢ kuciotamu U ocHoBaHusIMU. OOpa3zoBaHue ciokHbIX 3¢upoB. [lentuapl. [lentuanas
CBsI3b. AMUJIHBIN XapakTep NeNTUIHOM CBsI3U. [ uaponu3 nenTuaos.

benku. IlepBuuHasi, BTropuyHasi U TPETHUUHAS CTPYKTYphI OesikoB. KauecTBEHHbIE peakIMK Ha OENKHU.

JdeMoHcTpanum.

1. PactBopuMOCTb yrieBOJOB B BOJIC U dTaHoue. 2. KadecTBeHHbIE peakIuu Ha TItoK03y. 3. O0pa3iisl aMUHOKHUCIIOT.

JlaGopaTopHble ONBITHI.

11. CoiicTBa rimroko3bl. KauecTBeHHas peakuust Ha rioko3y. OnpesienieHrne kpaxmaia B IPOJAyKTaxX MUTaHUS.

12. lIBeTHBIE peakiuy OEJIKOB.

IIpakTnueckas padora Ne 10. [Ipurorosienue pacTBOpoB OEJIKOB U U3YUEHHE UX CBOWCTB.

IIpakTnueckas padora Ne 11. Perenue skcriepuMeHTaNbHBIX 3a/1a4 Ha UICHTU(UKALIMIO OPraHMYECKUX COeAMHEHUM

KonTtpoabHnas pa6ora Ne 5 no remam «A3oTcoznepkaiue 1 OMOJIOTHYECKH aKTUBHBIE OPraHU4YECKHE BELLIECTBAY.

Tema 7. CuHTEeTHYECKHE BBICOKOMOJICKYJ/ISIPHbIE coeqnHeHus (8 4.)

[TonsiTHE O BBICOKOMOJIEKYIISAPHBIX BemlecTBax. [lonnmepusanus u NOJMKOHIEHCAUS KaK METO/IbI CO3/JaHUS TIOJTMMEPOB. DIaCTOMEPHI.
[Tpuponusiii u  cuHTeTMueckuid kayuyk. Conomumepuszanus. CoBpeMeHHble IUIACTMKHM  (TIOJIMATHIIEH, TOJUIPONMIEH, MOJIMCTUPOI,
MOJINBUHUJIXJIOPUA, (PTOPOIIIACT, MONUITUIICHTEpeTaNIaT, aKpUil- OyTalieH- CTUPOJIbHBIN MIACTUK, TOJIUKAPOOHATHI).

[TpupoaHbIe U CHHTETHYECKUE BOJIOKHA (0030D).

Jemoncrpanumn. 1. O0Opa3ue! mactukos. 2. Komnekuus BoiokoH. 3. [lonukonaeHcaus STUICHTTTUKOIIS ¢ TepedTaneBoil KUCI0TOM.
JlabopaTopHblie onbIThI. 13. OTHOLIEHNE CHHTETUYECKMX BOJIOKOH K PACTBOPaM KHUCJIOT U IIEJI0YEN.

IIpakTuyeckas padora Ne 10. Pacno3HaBaHMe IJIaCTUKOB.

IIpakTnyeckas padora Ne 11. Pacno3HaBaHue BOJIOKOH.

Tema 8. O6001aK0111CE MOBTOPEHKE 110 KYPCY OPraHHYecKasi XUMUA

Conepxxanue pa3jiesioB u TeM yueOHoro npeamera "Xumus'" 11 kiace (5 4 B Heneqnro, Bcero 165 4.)
TeopeTnueckune 0CHOBbI XUMHUH
Crpoenue BemiectBa. CoBpeMeHHast MOJIENb CTpoeHus aroma. Jlyanusm snexkrpona. KBantoseie uncina. Pacnipeienenue 371€KTpOHOB 1O
SHEPreTHUYECKUM YPOBHSIM B COOTBETCTBHH C MIPUHIIMIIOM HaUMEHbILIEH S3HEPrUH, paBuiioM XyHaa U npuHuunoM [laymu. OcobeHHOCTH CTpOeHUs



JHEPreTUYECKUX YPOBHEH aTOMOB d-3J1€MEHTOB. DJIEKTPOHHAsE KOH(Urypanus aroma. Kiaccudukanuss XMMUYIECKUX dJIEMEHTOB (S-, P-, d-3JIEMEHTHI).
OcHoBHOE 1 BO30YX/IEHHBIE COCTOSIHUSI aTOMOB. BasienTHbIe anekTpoHbl. [lepuoanueckas cucrema xumuueckux anementos [[.1. Menzeneesa.
®usnueckuil cmbica Ilepuonnueckoro 3akona .M. Menneneesa. IIpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOVCTB 3JIEMEHTOB U UX COCIMHEHUH I10
rnepuojiaM U rpynmnaM. MupoBo33peHueckoe u HaydHoe 3Hauenue [lepuoanueckoro 3akona .M. Menneneena. [Iporunosst [I.1. Menaeneena.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

DneKTpOHHAs IPUPOJA XUMUYECKOU CBSI3U. DIIEKTPOOTpULIATENbHOCTh. KoBasieHTHas CBSI3b, €€ pPa3HOBUIHOCTH U MEXAHU3MbI 00pa30BaHUs
(oOMeHHBIN U TOHOpPHO-aKLEeNTOpHbIH). MoHHas cBa3b. Meramnndeckas cBsi3b. BogopoaHas cBsizb. MexxMoneKysipHble B3aUMOEHCTBUS.

Kpucrannuueckue u amopgHbie BemecTBa. TUIBI KPUCTANIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJISIpHAs, HOHHAS, METAIIIMYECKas).
3aBHCUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKOHN perieTku. [Ipuanaer MHOro0oOpasus BeuiectB. COBpeMEHHBIEC TPECTABICHUS
0 CTPOEHUU TBEP/BIX, )KUIKUX U ra3000pa3HbIX BemlecTB. JKuaKie KpUcTaIbl.

XuMHUYecKue peakiu. ['OMOreHHbIe U reTeporeHnble peakuu. CKOpOCTh peakiuy, ee 3aBUCUMOCTb OT PAa3IUYHBIX (PaKTOPOB: PUPOIBI
pearupyronux BemecTB, KOHIICHTPAIMH pearupyollrux BelecTB, TeMnepaTtypsl (mpasuio Bant- ['odda), miomany peakinoHHONW TOBEPXHOCTH,
HaJIM4us KaTtanu3aTopa. DHeprusi akTUBalui. AKTUBUpPOBaHHBIN KoMmIulekc. KartanuzaTopsl u katanus. Pojib kaTann3atopoB B IpUpoJie U
MIPOMBILLIJIEHHOM MPOU3BOJICTBE.

[Tonsitue 06 s>HTaNBIMK U SHTporHU. DHeprust [ m66ca. 3akon ['ecca u ciencTBus u3 Hero. TermnoBbie 3 (EKTh XUMUYECKUX PEaKIuil.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakiuid. Xumudeckoe paBHoBecue. CMelleHne XMMUYECKOTO paBHOBECHS IO ICMCTBUEM Pa3IMYHBIX
(aKkTOpOB: KOHIEHTPALMU PEareHTOB WM MPOIYKTOB pEaKlnu, 1aBJIE€HUs, TeMIlepaTypbl. Poib cMellleHns: paBHOBECHS B TEXHOJIOTMUECKUX
IpoLeccax.

Hucnepcusie cucreMbl. Kommouansie cuctemsl. Mictunnbie pactBopsl. PacTBopenue kak ¢husmko-xumudeckuii mporecc. CrocoObl
BBIPAKEHUS KOHLIEHTPALMKM paCTBOPOB: MACCOBas A0JIs pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U MOJISLIIbHAS KOHLIEHTpaluu. TUTp pacTsopa u
TUTPOBAHUE.

Peakuuu B pacTBopax 351eKTponToB. KauecTBEHHBIE peakIIMi Ha HOHBI B pacTBOpe. KNCI0THO-OCHOBHBIE B3aUMOJCHCTBYSI B pacTBOpax.
AmdotepuocTs. MonHoe mpousBenenue Boasl. Bogopoansiil mokazarens (pH) pactBopa. I'uaponus comneit. 3HaueHne Tuapoin3a B OMOJIOTHUECKIX
0oOMeHHBIX nporeccax. [[pumeHenne ruiposn3a B IPOMBIIUIEHHOCTH.

OKHMCIHUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMY B IPUPOJIE, TPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB.
OKuCIUTENBbHO- BOCCTAHOBUTENbHBIN MoTeHInan cpeabl. Juarpamma I1yp06s. [ToBenenue BemecTB B cpeiax ¢ pa3HbIM 3HadeHueM pH. Metossl
AJIEKTPOHHOTO U 3JIEKTPOHHO-MOHHOTO OanaHca. ['agpbBaHUYECKHi 271eMeHT. XMMUYECKHE HCTOUYHUKU ToKa. CTaHIapTHBIN BOJIOPOIHBIN 3JIEKTPO/I.
CraHgapTHBIN IEKTPOAHBIN MOTEHIMAN CUCTEMBI. P cTaHAapTHBIX 3JEKTPOJHBIX MOTEHIMAIOB. HanpaBieHne OKUCIUTENbHO- BOCCTAHOBUTEIbHBIX
peakuuii. DNEKTPOIU3 paCTBOPOB U PaCIUIaBOB cosiel. [IpakTnueckoe NpuMeHEHNEe AIEKTPOIIN3a A1l OJYYEHHUS IEJIOYHBIX, MIET0YHO3EMEIbHBIX
METAJUIOB U alfOMUHUSA. Koppo3us MeTansioB: BUABI KOPPO3UH, CIIOCOOBI 3aLIUTH METAJIJIOB OT KOPPO3HH.

OCHOBBI HEOPraHMYECKON XMMHUH

O6mas xapakrepuctika 31eMeHToB [A—IIA-rpynn. Oxcuabl 1 nepoKCcH bl HaTpuUs U Kainusl. Pacrio3HaBaHue KAaTHOHOB HATPUS U KaJHs.
Conu HaTpus, Kanus, KalblHs U MarHus, UX 3HaU€HUE B IPUPOJIE U KU3HU YeloBeKa. JKecTKOCTh BOJIBI U CIIOCOOBI ee ycTpaHneHus. KommiekcHbie
COEMHEHMS AIFOMUHUSA. AJIFOMOCUINKATHI.



Mertamisl IB-VIIB-rpynn (menp, iuHK, XpoM, Mapraneiy). Oco6ennoctu crpoeHus aroMoB. O0mue pu3ndeckne 1 XuMHUUECKUE CBOICTBA.
ITonyuenune u npumenenne. OKCUIBI U TUAPOKCUIBI 3TUX METAJIOB, 3aBUCUMOCTb UX CBOMCTB OT CTEIICHU OKUCJICHMS dJIEMEeHTa. BakHenue con.
OxucauTenpHble CBOMCTBA COJIEW XpOMa M MapraHiia B BbICILIEH CTENIEHU OKUCIIEHU. KOMIUIEKCHbIE COEAMHEHUS XpOMa.

O6mas xapaktepuctuka 35eMeHToB [VA-rpynmbel. CBoMCTBa, onydeHue U npuMeHeHue yrisi. CHHTe3-Ta3 Kak OCHOBAa COBPEMEHHOM
MPOMBIIIICHHOCTH. AKTUBHPOBAHHBIN yrojb Kak afcopoent. HaHocTpykTypsl. MUpOBBIe JOCTHXKEHHS B 001aCTH CO3/JaHUS HAHOMATEPHAJIOB.
DJEeKTPOHHOE CTPOEHUE MOJIEKYIIbl yrapHoro rasa. [lonmyuenue u npumenenue yrapHoro rasa. buonorndeckoe neiictsue yrapHoro rasa. KapOuapst
KaJIbIMs, IIOMUHUS 1 kese3a. KapOonatel u ruapokap6oHaTsl. KpyroBopoT yriepoaa B )KUBOW U HeXHBOU npupoae. KauecTBeHHas peakius Ha
kapOoHaT-uoH. Pu3nyeckue U XuMuueckue cBoicta kpeMuus. Cunansl ¥ cuiniuabl. Oxena kpemuus (IV). KpemHueBble KMCIOTHI U UX COJIH.
CunukaTHble MUHEPAJIbl — OCHOBA 36MHON KOPBI.

OOwas xapakrepucThka 31eMeHToB VA-rpynnsl. Hutpuasl. KauecTBenHas peakiys Ha MOH aMMOHMSL. A30THasl KUCJIOTa KaK OKUCIIUTEb.
Hutpatbl, ux pu3ndecKkue u XUMUIECKHE CBOMCTBA, MpuMeHeHue. CBOWCTBA, MoNydeHue U mpuMeHenne pocdopa. @ochun. Dochopusie n
o ochopHbIe KUCTOTHl. bronorudeckas poib hocdaros.

Oo6mast xapakrepucTrka 31eMeHToB VIA-rpymmbl. OcoOble CBOHCTBAa KOHIICHTPUPOBAHHOW CEpHON KUCIOTH. KauecTBeHHbIE peakiny Ha
cynbbua-, cynbhur-, u cyabdar-uOHbI.

O6mas xapakrepuctuka 3aemMeHToB VIIA-rpynnel. OcobenHocTr XuMuu ropa. I'aoreHoBogOpo/Ibl U UX MOJIyYEHUE.
["anmoreHoBOIOPOIHBIE KUCIIOTHI U X coiu. KauecTBeHHbIE peakuy Ha rajnoreHua-uonsl. Kucinopoaconepxamue coequaenus xiaopa. [Ipumenenue
TaJIOT€HOB M UX BA)KHEWIIINX COCITMHEHUM.

bnaroponusie razsl. [IpuMeHeHue 6;1aropoiHbIX Ta30B.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IMPOCTHIX BEIIECTB, BOJOPOIHBIX COEIMHEHUH, BBICIIMX OKCUAOB U T'HJIPOKCHJIOB.

W nenTudukanys HeOpraHM4eCKUX BELIECTB U HOHOB.

XuMHUA U )KU3Hb

Hayunble MeTo b O3HAaHUA B XuMUH. McTounnky xumudeckoit nagopmanuu. Ilouck nHopmarum 1o Ha3BaHusAM, UICHTU(UKATOPAM,
CTPYKTYpHBIM (hopmynam. XMMHUYECKUI aHAlIU3, CHHTE3, MOJIEIUPOBAHNE XUMHUUECKHUX IPOIECCOB U SBJICHUM KaK METOJbl HAYYHOTO [MO3HAHUSI.
MaremMaTHueckoe MOJEIMPOBaHUE TPOCTPAHCTBEHHOT'O CTPOCHHUSI MOJIEKYJI OpraHuyeckux BemecTB. CoBpeMeHHbIe PU3UKO-XUMHUECKUE METOIbI
YCTaHOBJIEHUS COCTaBa U CTPYKTYPHI BEIIECTB.

Xumus u 310poBbe. JlekapcTBa, pepMeHThl, BUTAMUHBI, TOPMOHBI, MUHEpallbHbIE BOIbL. [Ipo0iaembl, cBS3aHHBIE C TPUMEHEHUEM
JIEKapCTBEHHBIX NpenapaToB. BpeaHble NpuUBbIYKY U PaKTOPHI, pa3pyllaoline 310poBbe (KypeHHe, ynoTpeOIeHne alKoros, HApKOMaHus;).
Parnmonansnoe nutanue. [Tumesbie 1o6aBku. OCHOBBI MUIIEBONH XUMUH.

Xumus B Meaunune. PazpaboTka nexapcTB. XUMUYECKHE CEHCOPbl. XUMUS B TOBCEIHEBHOM >KU3HHU. MOIOIINE U YHUCTSAIINE CPE/ICTBA.
Penennentsl, nHcekTUIMABI. CpesicTBa TMUHONM IMTHEeHbl U KocMeTuKu. [IpaBuiia 6e3onacHoi paboThl ¢ €IKMMHU, TOPIOYMMH U TOKCUYHBIMU
BELIECTBAMHU, CPEJICTBAMU OBITOBON XUMHH.

XUMUS U CeNIbCKOe X03s11cTBO. MUHepalbHbIe 1 opraHndeckue yaoopenus. CpeacTBa 3aluThl paCTeHUH.

XuMHs B IPOMBILIUIEHHOCTH. OO1Ie MPEeICTABICHHS O IPOMBIIIUIEHHBIX CIIOCO0aX MOJYy4eHHUs XMMUYECKHUX BEIECTB (Ha MpuMepe
MIPOM3BOJICTBA AMMHAKa, CEpHOM KucI0Thl). [IpoMbiniuieHHast opranndeckas Xumust. CeIpbe Ui OpraHu4eckoil mpomsinuieHHOCTH. [Ipobiema oTxo10B
U TOOOYHBIX MPoAyKTOB. Hanbosee KpymHOTOHHAXKHbIE TPOU3BOICTBA OPraHMUYECKUX COeqUHEHUI. YUepHas u 1BeTHas Metaiutyprusi. CTeKno u
CWJIMKaTHAsl IPOMBIIIJIEHHOCTb.



Xumus u sHepretuka. [IpupoiHbie HICTOUHUKHN YTIIeBO10poA0B. [IpupoaHbIil 1 MOy THBIA HEPTSIHOM ra3bl, KX COCTAB U UCIOJIb30BaHHE.
CocraB Hed1u U ee nepepadorka. Hedrenponykrsl. OkranoBoe uncio OenzuHa. OxpaHa OKpysKarollel cpepl pu HedTenepepaboTke u
TPAHCHOPTHPOBKE HE(PTEIPOIYKTOB. AJTbTEPHATUBHBIC HCTOYHUKH YHEPTUU.
Xumus B ctpoutenberse. Llement. beron. Ilog0op onTHMaIbHBIX CTPOUTENBHBIX MATEPUAIOB B MPAKTUUECKOM NEATEIbHOCTH YEJIOBEKA.
XUMUS 1 9KOJIOTHS. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpebl U ero nociencTsust. OxpaHa rupocdepsl, HO4YBbI, aTMochepsl, Gpropsl U
(bayHbl OT XMMUYECKOT'0 3arpsI3HEHHUS.
Tembl npakTHYecKUX pador
W neHTudukanis HeOpraHM4eCKUX COeIMHEHUH.
[Tonyuenue, cobupanue U pacrio3HaBaHUE ra30B.
Pemenne skcriepuMeHTaNBHBIX 3a7a4 110 TeMe «MeTauib».
Pemenne skcnepuMeHTANBHBIX 3a4a4 110 Teme «Hemeramnsy.
OnpeneneHne KOHLEHTPALMK PACcTBOpPA ACKOPOMHOBOM KHCIIOTHI.
Pemenne skcnepuMeHTANBHBIX 3a4a4 110 TeMe «['eHeTndeckas CBsi3b MEK/y KJIacCaMy HEOPraHUYECKHUX COECIHUHEHUI.
Ycerpanenue BpeMEHHOM JKECTKOCTH BOJIBI.
KauecTBeHHBIE peakiMy HA HEOPTAHUYECKUE BELIECTBA U MOHBI.
HccnenoBanue BAMSHUS PA3IMYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON peaKI1Hy.
Omnpenenenre KOHIEHTPAMH aCKOPOMHOBON KHCIIOTHI

TemaTnueckoe muanuposanue 10 kaacce (5 4 B Hegeto, Beero 175 4v.)

B mom uucne
Home
Konuuecmeo
V4 Tema
yacos npakmuiueckue KOHmMpOJibHble
membol
padomul paoomul

1 [ToBTOpEeHME U yriayoieHue 3HaHUH 25 1 1

2 OCHOBHBIE OHATHSI OPraHUYECKON XUMUHU 18 - 1

3 Yri1eBo10pOBI 42 2 1

4 Kucnopoaconepxaniyue opraHi4ecKue COeTMHEHUS 30 5 1

5 A30T- 1 cepocoaiepKanue COeTUHEHUS 17 1 -

6 Buonornuecky akTUBHBIE BENIECTBA 30 2 1

7 BpICOKOMONIEKYISIPHBIE COEAUHEHUS 6 2 -

8 Ob6oOmaromiee MOBTOPEHUE IO KypCy OpraHWYecKas 2

XUMUSI




HUTOr'O: 170 13 5
Y4yeoHo-TremaTtuyecknii mian 11 kiaacce (5 4 B Hexes110, Beero 1654.)

Ne HaumeHoBaHue pa3iesioB U TeM Bcero yacos KonTpoJbHbIe IIpakTuyeckue
IL/11. padoThI padoThI
Pa3nen 1. TeopeTnueckue ocHOBBI XuMuu (84 yacon)

1 Bsenenune 2 - -

2 Tema 1. CtpoeHue BelecTBa 28 1 -

3 Tewma 2. Xumuueckue peakiuu o4 1 2
Paspnen 2. OcHOBBI Heopranu4ecko xumMuu (774acos)

4 Tema 3. MeTauibl r1aBHBIX MOATPYIIIT 15 - 1

5 Tema 4. MeTaibsl MOOOYHBIX MTOATPYIII 21 1 1

6 Tema 5. Hemeraimisl 41 1 3

Pa3nen 3. Xumus u :ku3nb (4 4acos)

7 XUMUS ¥ )KU3HD 4 - -

Hroro 165 4 7




