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IMosicuuTenbHAA 3aIMCKA

PaGouass mporpamma yueOHO#M muctumiuabl OJ]b.06 Xumus paspabortaHa s oOecriedeHus
He0o0X0IMMOTro 6a30BOT0 YPOBHS CPEAHETO 00IIero o0pa3oBaHus MO y4eOHOW JAaHHOW NUCIUIUTMHE TPU
noaroToBke 1o cneruaabHocT 13.02.07 DnexTpocHadxeHue (110 0Tpacisim)

OcHoBy pa0oueil mporpamMmbl COCTaBIIIET COAEP)KaHUE, COTIACOBAHHOE C TPEeOOBAHUSAMHU
(benepanbHOrO0 KOMIIOHEHTa T'OCYJApCTBEHHOTO CTaHAapTa CpPEeJHEro oO0Iero oOpa3zoBaHHs 0a30BOTO
ypoBHs. Ilpu cocraBienun pabodeil mporpamMmbl ObIJIO M3YyYEHO M YYTEHO cojepxanue [IpumepHoit
nporpaMMmbl  ydeOHOW mucuuruimael Xumus (aBropel 'abpuensa OC., Octpoymor HUI'., 2008 r.),
pa3paboTaHHOH B COOTBETCTBUU C «PekoMeHmalusMH Mo peann3alud 00pa30BaTeNbHONW MPOrpaMMBbI
cpenHero (moisHoro) ooOmero oOpa3oBaHus B 00pa30BAaTENbHBIX  YUPEKACHHUSIX HAYaIbHOTO
npoeccuoHaNIbHOTO U CpeaHero mpodeccnoHanbHOTO 00pa3oBaHUs B COOTBETCTBUU C (elaepaabHbIM
0a3uCHBIM Y4€OHBIM IJIAHOM M MPUMEPHBIMH YYeOHBIMH IUIaHAMU ISl 00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit denepanuu, peaqusyronux MporpaMMmbl o0mero odpazoBanus» (mucbMo JlemaprameHTa
TOCYJapCTBEHHON TOJIMTUKA ¥ HOPMAaTHBHO-TIPAaBOBOTO pEryJIHpoBaHus B cdepe o0pa3oBaHUsS
Muno6puayku Poccun ot 29.05.2007 Ne 03-1180). Pabouasi nporpamma y4deOHO# auctmmumabl OJ]6.06
XuMus cocTaBjieHa Ha OcHOBaHMM PDenepaibHOr0 KOMIIOHEHTA IOCYAapCTBEHHOrO 00pa30BaTElbHOrO
cTaHjapTa cpeaHero (MojaHoro) odmero oOpa3oBaHus MO XHUMHH, YTBEPKICHHOM MUHHUCTEPCTBOM
obpaszoBanus Poccuiickoii ®@enepamuu (mpukaz Ne 1089 ot 05.03.2004 r.), mpukaza O BHECCHHH
U3MEHEHUH B (enepanbHblii KOMIOHEHT TOCYAapCTBEHHOTO 00pa30BaTENLHOTO CTaHIapTa CPEIHETrO
(momHOTO) 061Iero obpazoBanus no Xumuu (mpuxa3 Ne 2643 ot 10.11.2011 r.), npuMepHO porpaMmbl
y4eOHOW TUCHUIUIMHBI XHUMHS TEXHHYECKOro mpoduis mia npodeccHoHaNbHBIX 00pa30BaTENbHBIX
OopraHu3aiuii, peKoMeH10BaHHON DeepaabHbIM HHCTUTYTOM pa3Butus (2008 T.).

Pabouas mporpamma mnpenHazHaueHa i1 OOydyeHUS XHMMHUU Ha 0a3e OCHOBHOTO OOLIETro
o0Opa3oBaHHUsl.

[{enu oOyueHus:

— OCBOEHHe 3HAHUH O XUMHMYECKOW COCTaBISIOUIEH €CTeCTBEHHO-HAyYHOW KapTHHBI MHUpA,
BOXHEHIIINX XUMHUECKUX TOHATHIX, 3aKOHAX U TEOPHSX;

— OBJIQ/IeHHe YMEHHMSIMH IPUMEHSTHh MOJY4YCHHbIE 3HAHUS Uil OOBSICHEHUS pa3zHOOOpa3HBIX
XUMHYECKHX SIBICHMH W CBOWCTB BEIIECTB, OLEHKH POJH XUMHH B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJIyYeHUH HOBBIX MaTEePHAIIOB;

— pa3BUTHE NMO3HABATEJbHBIX MHTEPECOB W HMHTE/LUIEKTYAJbHBIX CIMOCOOHOCTEH B Tporecce
CaMOCTOSITENIFHOTO  MPUOOPETEHUS] XUMHYECKUMX 3HAHUM C HCMHOJb30BAaHUEM Pa3IUYHBIX
MCTOYHHUKOB HH(OPMAITUH, B TOM YHCIIe KOMITBIOTEPHBIX;

— BOCNMTAHUE YOe:KAeHHOCTH ITO3UTHBHOM pOJIM XMMHMU B JKH3HH COBPEMEHHOro OOIIECTBa,
HEOOXOIMMOCTH XUMHYECKH TPAMOTHOTO OTHOIIIEHUS K COOCTBEHHOMY 3JI0POBBIO U OKPY>KAFOIIEeH
cpene;

— MpUMeHeHHe MOJYYEeHHBIX 3HAHMI M yMeHHWi s 0e30MacHOTO HCIOJIB30BAHUS BEIIECTB H
MaTepHajoB B OBITY, Ha NPOM3BOJICTBE U B CEIHCKOM XO3SHCTBE, JJISI PEIICHUS MPAKTHUECKUX
3a7ad B TIOBCEAHEBHOW JKW3HU, U TPEIyNPEKICHHUS SBICHHUNA, HAHOCSIIUX BpEI 3I0POBHIO
YeJI0BEKA U OKPYKAIOLIEH cpelie.

B cocraBmstoniyro mporpaMMbl  BKIIOYEHO MPO(ECCHOHAILHO HANpaBICHHOE COep)KaHue,
HE00X0AMMOE JUIs YCBOEHHUSI IPOrpaMMbl MOJITOTOBKH KBaIM(DUIMPOBAHHBIX pabounx, CIyKallHX,
dhopmupoBanus y 00yJaromuxcst mpoecCHOHATBHBIX KOMIIETEHITUH.

OT160p conep>kaHusi MPOBOMIICS Ha OCHOBE CIEAYIONINX BEAYIIUX UICH:

— MaTepuanbHOE €IMHCTBO BEIIECTB MPUPOJIbI U UX T€HETHUECKAas CBA3b;
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— IPUYUHHO-CJIEICTBEHHBIE CBA3M MEXKIY COCTaBOM, CTPOCHHUEM, CBOMCTBAMU M NPUMEHEHUEM
BEIIECTB;

— II03HaBaEMOCTb MUPA U 3aKOHOMEPHOCTENW XUMHUYECKUX IPOLIECCOB;

— o0BsACHAONIAs W MPOTHO3UPYIOIIAS POJIb TEOPETUYECKHX 3HAHMM IS (DaKTOIOTHYECKOTO
MaTepuaia;

— KOHKPETHOE XMMHMUYECKOE COCIMHEHHE IpEeACTaBlseT cO00Ml 3BEHO B HENMPEPBHIBHOW LEMHU
MIPEeBpALCHUI BEIIECTB, OHO Y4YaCTBYeT B KPYroBOPOT€ XUMHUYECKMX BEIIECTB U B XHUMHUYECKOU
9BOJIIOLINY;

— 3aKOHBI IPUPOJbI OOBEKTUBHBI M MO3HABAEMBI; 3HAHME 3aKOHOB XMUMHH JAa€T BO3MOXKHOCTb
YIOPaBIATh MPEBPAICHUSIMH BEIIECTB, HAXOAUTh SKOJOTMYECKH Oe30macHble CHOCOObI MPOM3BOICTBA
BELIECTB U MAaTEPUAIIOB U OXPAHbl OKPYXKAIOIIEH CPebl OT XMMHUECKOT 0 3arps3HEHNS;

— HayKa M MPaKTHKa B3aUMOCBSI3aHbl: TPeOOBaHMS MPAKTUKHU — JABIKYILASL CUJIAa Pa3BUTHUS HAYKH,
yCHeXu MPAKTHUKU 00YCIOBIIEHBI JOCTUKEHUSIMHU HAYKH;

— pPa3BUTUE XMMHMUYECKONM HAyKM W XUMHU3alUs HApOJHOIO XO3sCTBa CIly’)KaT MHTEpecam
YyelnoBeKa M OOIIecTBa B 1EJIOM, MMEIOT T'YMAaHMCTUYECKUH XapakTep U IMPHU3BaHbl CIOCOOCTBOBATH
PELIEHHIO TIT00aIBHBIX POOJIEM YeTI0BEYECTBA;

— NOHMMAaHHUS B3aMMOCBSA3M y4eOHOro Impeamera ¢  ocoOeHHOCTsMH mpodeccuid U
npoeccuoHaNbHOM NeSTEIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUA MO JAaHHOMY Y4eOHOMY MpEAMETY
(ITpuka3 Muno6puayku Poccuu ot 10 Hos1Opst 2011 r. Ne 2643).

OObyuaromuiics B mpouecce u3ydeHus: aucuuranasl O1b.06 Xumust 10KeH OBIAAETh ClIeIYIOIIMMU
OOIIMMHU KOMITETCHIIUSMHU:

— OK 1. Tlonumarh CYHIIHOCTh M COLHMANbHYIO 3HAYUMOCTH CBOEH Oymyrieit
npodeccuu, MPosIBISATH K HEW yCTONYMBBINA HHTEpEC.

— OK 2. Oprann3oBbIBaTh COOCTBEHHYIO J€SATEIbHOCTD, BBIOMPATh TUIIOBBIE METOABI U
CTIIOCOOBI BBITIOJTHEHUS MTPOPECCUOHATBLHBIX 3a/1a4, OIICHUBATh UX () (HEKTUBHOCTH U
KauecTBO.

— OK 3. IlpuHuMaTh pemieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalUsIX U HECTH
3a HUX OTBETCTBEHHOCTb.

— OK 4. OcymecTBisATh NOUCK U HCIIOJIB30BaHUE MH(pOpMAaLUU, HEOOXOIUMOM s
3 (PEKTUBHOIO BBINOIHEHUSI NMPO(ECCHOHANBHBIX 3a/ad, NMpo(ecCHOHAIBHOTO U
JMYHOCTHOT'O Pa3BUTHSI.

— OK 5. Hcnonb3oBaTh HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTMH B
npodecCHOHATBLHOMN 1eATEIbHOCTH.

— OK 6. Paborath B KOJIEKTHBE U KOMaH[e, 3(()EeKTUBHO O0IIaThCs C KOJUIEramH,
PYKOBOJICTBOM, TOTPEOUTENISIMHU.

— OK 7. bpatp Ha ce0s OTBETCTBEHHOCTb 3a pabOTy YJEHOB KOMaHJbI
(TTOAYMHEHHBIX ), pE3yJbTaT BHIIIOJIHEHUS 3aJaHUI.

— OK 8. CamocTosATenbHO ONpenensaTh 3aaud MpohecCHOHATBLHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATbCA CaMOOOpa30BaHUEM, OCO3HAHHO IUIAHMPOBATH IMOBBILICHUE
KBaJIM(DUKALIHH.

— OK 9. OpuentupoBarbCsi B YyCIOBUSAX YacCTOM CMEHbI TEXHOJOTMH B
npodecCHOHATBLHOM 1A TeTbHOCTH.



KoauyecTBO 94acOB Ha OCBOCHHE ImporpaMmbl JUCHUIIIIMHBI JJIs1 CTICHHUAJIBHOCTH:

13.02.07 DnexTpocHabx)eHue (10 OTPacisaM)

Bua yueOHoii padoThl KosaunyecTBO 4acoB
2C-16
MaxkcumanbHas yaeOHas Harpyska (BCero) 117
OO0s13aTenbHas ayIUTOpHAs yueOHasi Harpy3Ka 78
MPAKTUYECKHE PAOOTHI 26
KOHTPOJIb 3HAHHUM 6
CamocrosiTenpHas paboTa yJanuxcst 39
[Tpomexxyrounas arrectanus B popme AnpdepeHuHPOBAHHOIO 3a4eTa

CopnepxaHue TUCHUILUIMHBI XUMHUS BKIIIOYaeT 2 pas3zena.

1. OGmias 1 HeOpraHUYECKass XUMUS;

2. Opranudeckasi XUMUSL.

[Ipu ocBoeHuu mnporpaMmbl y oOydaroImuxcss (HOpMHPYIOTCS 3HAHMS, YMEHUS U HaBBIKH IO
XUMHH, HEOOXOIMMBIE JUIsl U3YUEHUS IPYTrUX 00111e00pa30BaTeNIbHbIX IPEIMETOB, JUISl X UCIOJIb30BAHUS
B X0JI€ U3YUYCHHUS CIIECHHUATbHBIX AUCHUILIINH MPOPECCHOHATBHOIO 1IUKIIA, B IPAKTUYECKON IESTEIILHOCTH.
Y MOBCEHEBHOW JKU3HU.

B mporpaMMe yuTeHbl 0COOEHHOCTH COJIEpKaHusl 00ydeHus 1o mpodeccusim.

N3ydyeHre XMMHM OCHOBBIBAETCSl HA 3HAHUSX, [TOJIYUEHHBIX y4YalllUMUCA NPU U3YYEHUU XUMUU B
OCHOBHOW oO0mieii mkone. [lpu pacmpenenennn y4eOHOTO BpPEMEHHM MEXKAY pasfeliaMd U TeMaMu
YUUTBIBAIHCH CIIOKHOCTB COJIEPKAHUS M 00BEM MPEICTAaBICHHON B HUX MH(DOpMAIUy.

KoHTponb U olLeHKa pe3yapTaTOB OCBOCHMS JMCLHUILIIMHBI OCYIIECTBIISETCS IPENOAaBaTeiieM B
IpoLecce MPOBEACHUS MPAKTUYECKUX 3aHITHUH W J1a0OpaTOpHBIX padOT, TECTHUPOBAHUS, a TaKKe
BBINOJIHEHUS 00YYaIOIIMMUCS MHIMBUAYAIbHBIX TBOPUYECKHUX 3aaHUH.

IIporpammoit IpeyCMOTPEHBI CIIETYIOLUE BUIbI KOHTPOJIS:

- TEKYIUI KOHTPOJIb B ()OPME YCTHBIX M MUCBMEHHBIX OIPOCOB, TECTUPOBAHUS;

- pPYOEKHBI KOHTPOJIb B (pOpME NMUCBMEHHBIX KOHTPOJIBHBIX pabOT M TECTUPOBAHUS IO
paszenaM mporpammsl;

- MIPOMEXYTOUHBIN KOHTPOJIb B hopMe UPPEepeHInPOBAHHOTO 3a4ETa.

B pesynbrare uzyueHus yueOHON AUCIUIUITMHBI XUMHUS 00yUJaIOIIUICS TOJKEH 3HATH/TIOHUMATh.

- BOKHEHIINE XMMUYECKUE IMOHITHS: BEUIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJEKYJa,
OTHOCHUTEJIbHBIE aTOMHasi M MOJIEKYJIpHas MacChl, MOH, AJJIOTPOMNMs, HM30TOIBI, XMMHUYECKas CBS3b,
ANEKTPOOTPHUIATETLHOCTD, BAJIEGHTHOCTh, CTENIEHb OKUCIIEHUSI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM
ra3oo0pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOIO M HEMOJEKYJSIPHOTO CTPOCHMS, pPaCTBOPHI,
ANEKTPOJIUT U HEIJIEKTPOJIMT, BJIEKTPOIUTUYECKAs TUCCOLMAIUS, OKUCIUTEIb U BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHME, TEIUIOBOW 3(P(EKT peaklnu, CKOpOCTb XUMHUYECKOM peaklnu, KaTaius,
XUMHUYECKOE paBHOBECHUE, YTIIEPOAHBIN CKeleT, QyHKIMOHATIbHAS TPYIIa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBl XMMHUHU: COXPAHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa BEILECTB,
[Tepnonnueckuit 3akoH /.. Menneneena;

— OCHOBHBIE TEOpPUU XHUMHH; XUMHUYECKOM CBSI3U, OHIIEKTPOJIUTHUYECKON AMCCOLUAINH,
CTPOEHMS OPraHNYECKUX U HEOPTaHUYECKUX COEIMHEHUM;

— Ba)KHEHIIINE BEIECTBA U MaTepUasbl: BaXKHEHUIINE METAJUIbl U CIUJIaBbl; CEpHasi, COJIsHas,
a30THasi ¥ YKCYCHasl KUCJIOThI; OJIarOpoJIHbIe Ta3bl, BOAOPO, KHUCIOPO/I, TAJIOT€HbI, IIEIOYHbIE METALIIbL;
OCHOBHBIE, KHCJIOTHbIE U aM(OTEpHbIE OKCU/BI U TUIAPOKCHIBI, IIETOUYH, YIIEKUCIBIA U YrapHbIH rasbl,
CepHHUCTBIA Ta3, aMMHaK, BOJAA, NMPUPOAHBIA ra3, MeTaH, 3TaH, ATUJICH, AlleTUJICH, XJIOPUJ HaTpHs,
KapOOHAT U ruIpokapOOHAT HATpUs, KapOoHaT U dochaT Kanblus, OEH30JI, METAHOJ U 3TAaHOJ, CJIO0XKHbIE
3(hupsI, KUPHI, MbLIJIa, MOHOCaXapu bl (TIIOKO3a), TUcaxapuibl (caxaposa), mojaucaxapuibl (Kpaxman u

6



LEJITI0NI03a), AHWJIMH, aMHUHOKUCIIOTHI, O€JNKH, MCKYCCTBEHHBIE M CHHTETUYECKHE BOJIOKHA, Kay4yKH,
MJ1aCTMACCHI;

— MOHMMAaTh B3aMMOCBS3b Y4e€OHOrO TMpenMeTa ¢ OCOOCHHOCTSAMHU Tpodeccuu Hu
npodeccuoHaNbHOM IEeATEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 110 JAHHOMY Y4eOHOMY MPEIMETY;

yMeTb:

- Ha3bIBaTh: U3yUEHHBIC BEIIECTBA 10 TPUBUAIHLHOM MM MEXKIYHAPOTHON HOMEHKIATYPE;

- ONpeAeNATh: BaJCHTHOCTb M CTENEHb OKHUCICHUS XHUMUYECKUX JJIEMEHTOB, THII
XUMHUYECKOH CBSI3U B COCUHEHUSX, 3apsA]l HOHA, XapaKTep Cpebl B BOAHBIX PACTBOPaX HEOPraHUYECKHX
U OpPraHMYeCKUX COCIUHEHHM, OKHCIUTENIb U BOCCTAHOBUTEJb, IPUHAUIEKHOCTh BELIECTB K Pa3HbIM
KJIacCcaM HEOPraHUYEeCKUX U OPraHUYECKUX COCAMHEHUN;

— XapaKTepU30BaTh: AJIEMEHThl MajblX IEPUOAOB IO MX MOJIOKEHHIO B llepumonnueckoii
cucreme /[.M. MenneneeBa; o01yue XMMUYECKHE CBOMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OPraHMYECKHX COCJUHEHMI; CTPOEHHE M XHMHUYECKHE CBOMCTBA HW3YYECHHBIX
HEOpPraHUYECKUX U OPraHMYECKUX COCIUHEHMI;

— OOBSICHATh: 3aBHCHUMOCTh CBOMCTB BEIIECTB OT HX COCTaBa U CTPOEHUS, HPUPOITY
XUMHUYECKON CBSI3M (MOHHOW KOBAJIEHTHOM, METaNIMYeCKOW U BOAOPOIHOIM), 3aBUCHMOCTH CKOPOCTH
XUMHAYECKON peaKkIuy 1 MOJI0KEHNE XUMHUIECKOTO PABHOBECHS OT PAa3JINYHBIX (DaKTOPOB;

— BBITIOJTHATh XUMUYECKHM AKCIIEPUMEHT: TI0 PAaCllO3HABAHUIO BAXKHEUIIINX HEOPTaHUYECKUX
Y OPraHUYECKUX COCAMHEHUN;

— IIPOBOAMTH: CAMOCTOSITEJIbHBIN IMOMCK XUMHUYECKOW HH(POpPMalMU C HCIOJIb30BAaHUEM
Pa3NUYHBIX HMCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUNA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCcOB
WHuTepHera); MCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMU Jii O00pabOTKM W Nepefaud XUMUYECKOU
nH(OpPMaLIUY U €€ MPEACTABICHHS B pa3UYHbIX (hopMax;

— CBSI3bIBATh: U3YYEHHBIN MaTepuall Co CBOECH MPOpECCHOHATBLHON IEATEIIHOCTHIO;

— pelaTh: pacyeTHbIE 33Ja9d 110 XUMUYECKUM (OpPMYIJIaM M YpaBHEHHSIM;

HCNOJIb30BATh MNPHOOpeTeHHbIe 3HAHUSI M YMEHUSI B MNPAKTHYeCKON JAeATeJbHOCTH U
NOBCEIHEBHOM sKU3HM IS,

- OO0BSICHEHUS] XUMUYECKUX SIBJIEHU, IPOUCXOAIIMX B IPUPOJIE, OBITY M Ha IPOU3BOJICTBE;

- OnpesieNieHUus] BO3MOKHOCTH IPOTEKAHUS XUMHUYECKUX MPEBpalleHUH B pa3IU4HbIX
YCIIOBUSIX U OLIEHKU MX MOCIIEICTBUIA;

— 9KOJIOTMYECKH IPaMOTHOI'O IIOBEJIEHUS B OKPYKAIOIIEH cpene;

- OLICHKH BIIMSIHUS XUMUYECKOTO 3arps3HEHUS OKPYXKAIOUIEH cpellbl Ha OPTaHMU3M YEJIOBEKa
U JPYTHE KUBbIE OPTaHU3MBI;

- 0e30MmacHOro oOpalleHus] ¢ TOPIOYMMU M TOKCHYHBIMHM BEIIECTBaMU U J1a0OpaTOPHBIM
000pyIOBaHUEM;

- MIPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTHYECKOW OIIEHKH JOCTOBEPHOCTH XUMHUYECKOW HH(OpMalMK, MNOCTyMNamolend u3
Pa3HbIX HCTOYHUKOB,;

- npuoOpeTeHus MIPaKTUYECKOTrO OmbITa JESATENBHOCTH, IIPEIIECTBYIOLIEH
npo¢ecCHOHATBLHOM, B OCHOBE KOTOPOM JIEKUT JaHHBIM yueOHBIH peMeT.

B cocrapnsionryio mporpammbl  BKIIIOUEHO MPO(ECCHOHAIBHO HAMpaBiIeHHOE COJepKaHUeE,
HE00X0AMMOE Ul YCBOEHHUS NPO(ecCHOHANbHOM 00pa3oBaTeNbHONW NpOrpaMMbl, (HOPMUPOBAHUS Y
oOyuaromuxcsi npodeccuoHanbHbIX KommeTeHiud. Crennduka H3y4yeHUS XUMHUU MPH OBJIAJACHUU
npodeccusMi U CIEUUATBHOCTAMU TEXHHYECKOTO MpOoQMiIs OTpakeHa B KaXKAOH Teme paszena, B
pyopuxe «IIpodunbHbie U NMpoPecCHOHAIBHO 3HAYMMBIE 3JIEMEHTBHI COAEpPXKaHUS». DTOT KOMIIOHEHT
peanu3yercss IpU HMHIAMBHUIYaJIbHON caMOCTOSTeNbHOW paboTe oOydarommxcs (HamucaHue pedeparos,
MMOATOTOBKA COOOIICHH, 3alIuTa MPOEKTOB), B MpOIECCe YYEOHOW MEATETLHOCTH MOJ PYKOBOJCTBOM
npernoiaBaTens (BBIIOJIHEHWE XUMHUYECKOT0 SKCIIEPHUMEHTa — JIAOOPATOPHBIX ONBITOB U MPAKTUYECKUX
paboT, pelieHre NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33a4 U T.11.).



W3ydeHne y4eOHOW MUCIUTUTHHBI XHUMUS MO3BOJISIET OBJIA/IETh OCHOBAMHU OBITOBOM XMMHYECKOM
IPAMOTHOCTH — 3HaYEHUE XUMUU JUISl 310POBbsI UEJIOBEKA, €€ BIMSHUE HA TOBCEIHEBHYIO KNU3Hb JACTCS B
TEME IPOrpaMMbl « XUMUS U JKU3HBY.

[Ipy cTPYKTypUpOBaHMM COAEPKAHUS Y4eOHOM JTUCHUIUIMHBI YYUTHIBAJIACh OOBEKTHUBHAS
pPEATbHOCTH — HEOOJBIIONH 00BEM YaCOB, OTITYIIEHHBIX HA U3YYCHUE XUMHUH, H CTPEMIICHHE MAaKCUMAaIbHO
COOTBETCTBOBATh HESIM pa3BuBatoniero odydenus. [loaTomy TeopeTrueckue BOMPOCHl MaKCUMalIbHO
CMEIIEHbl K Hayaly W3YYCHHs JUCHUILIMHBL, C TeM YTOOBI TOCICAYIOUINH (HaKTHUECKUH MaTepuan
paccMaTpuBajICs HA OCHOBE U3YUYEHHBIX TEOPUH.

B mporpamme TeopeTHyYecKHE CBEIEHUS OTOJHSIOTCS JIEMOHCTpAIUsAMH, 1ab0paTOpHBIMU
OTBITAMH U MPAKTUYECKUMHU paboTamH.

[Ipy u3ydeHHMH XUMHUM 3HAUYUTEIBHOE MECTO OTBOJMUTCS XHUMHUUYECKOMY OJKcrepumeHTy. OH
OTKPBIBAET BO3MOKHOCTh (JOPMUPOBATH Y OOYUAIOIINXCSI CIEIMATIbHBIE PEAMETHbIE YMEHUsl paboTaTh C
BEIICCTBAMH, BBIMIOJHATh MPOCThIE XWMHUYECKUE OIBITHl, YYUT OC30MaCHOMY H OSKOJOTHYECKH
IrpaMOTHOMY OOpaIIeHHIO C BEIIECTBAMH, MaTepHallaMu U MpoIleccaMu B OBITY U Ha MPOU3BOCTBE.

B mpomecce wu3ydeHHsT XUMUU BaxHO (HOpMHpOBATH HH(POPMAIMOHHYI) KOMIICTCHTHOCTH
oOyuatomuxcs. [losToMy mpu opraHuszanuy CamMOCTOSTENbHOM pPadOThl HEOOXOIMMO aKIIEHTHPOBATH
BHUMaHHE OOy4alomIMXcs Ha IOUCKEe WHQPOpPMAIMU B YYEOHOW JHMTEpaType C COOTBETCTBYIOIIUM
odopMmIIeHHEM U MPECTaBICHUEM PE3yIbTaTOB.



1. TemaTuyeckuii njaH ydeOHOUH THCUMILINHBI

OJ1OBPEH
Ha 3acegannu [IMK

[Tpotokon Ne 02

«02» centsa6ps 2016 r.

[Ipencenarens IIMK
T.B.AHucumona

1.1. Temaruveckuii njan yyeonoi qucuuminnesl O1b.06 Xumus

13.02.07 DnexTpocHabxeHue (110 OTpaACIIM)

YTBEPX/JEH

3aMm. qupekropa o YP
A.P. AHoxuHa

« _» 2016 r.

KosanuecTBo yacos
= = Obsi3aTebHOM
= N
S < = _ | AYAHTOpHOIi Harpy3KH
ugp =2 | g2 B TOM YHCJIe
pasneJa, HaumeHoBaHue pa3ieioB M TeM g - = S o g 2 =
=) =
TeMblI 5 & ES| 8 s 4§ g =
2= | 2 A = "9 5=
= © d T =
= « «< S ™
3] = =
Kypc nepBbiii
Paznea 1. | O0masi m Heopranmyeckasi XuMHs
Tema 1. OcCHOBHBIE TIOHATHS ¥ 3aKOHBI XUMHUH 6 2 4
Tema 2 [Tepuonnueckuii 3akoH u [leprnonnueckas cucrteMa xumudeckux 3neMenToB .M. Menneneesa 6 2 4
U CTPOEHHE aToma
Tewma 3 CTtpoeHne BemnecTra 10 2 8 3




Tema 4 Bopna. PacTBopbl. DiekTpoauTuueckas Iuccoumranus 8 4 4 4
Tema 5 XUMHUYECKUE PEAKLINU 8 2 6
Tema 6 Knaccugukanus HeopraHn4ecKix COeAMHEHUH U MX CBOWCTBA 12 4 8 3
Tema 7 Mertasuibl U1 HEMeTaTbI 12 4 8
HToro 3a Kypc nepBbli
Kypc BTOpoii
Paznen 2 Opranuveckass XuMHs
Tema 8 OcHOBHbIE OHATHS OPTAaHUYECKON XUMUU U TEOPUS CTPOCHUSI OPraHMUYECKUX COSAMHEHUN 8 4 4 2
Tema 9 VYTI1eBo10poabl U UX TPUPOAHBIE HCTOUHUKU 18 6 12 4
Tema 10 Kucnopoaconepxaiiue opraHMi4ecKue CoeIMHEHUS 15 ) 10 )
Tema 11 AzoTtcoaepikaiiue opranndeckue coeguHeHus. [lonmumepst 11 3 8 4
Temal2 XUMHS ¥ )KU3Hb 3 1 2
JuddepennrpoBanHblii 3a4eT
Hroro 3a xypc nepsbiii | 117 39 78 26
Bcero no yueonoi aucuunimne | 117 39 78 26
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1.2 Conep:xanue yuyeonoii gucuumiunsl BJ1.06 Xumus

Beenenune

Hayunbie MeToapl o3HaHUS BeIECTB M XUMHUUYecKuX siBjeHui (1). Ponp skcniepumenta u
teopuu B xumui (l). MogenupoBanue xumuueckux mporeccos (1).

1. OBIIASA U HEOPTAHUYECKAS XUMUSA

1.1. OcHOBHbIE MOHATHS U 32AKOHBI XUMHUH

OcHoBHble nousaTust xumuu. Bemectso (I1). Atom (Il). Monekyna (I1). Xumuueckuit
anemeHT(ll). Amnorponus(ll). Ilpocteie u cinoxusie BemiectBa(ll). KauecTBeHHbllt u
KonudecTBeHHBIN cocTtaB BemecTB (I1). Xumuueckue 3Haku u dopmynsi(ll). OTHOCHTENBHBIC
aTomHast 1 mojekyssipHas maccsel (I1). Konmnyecrso Bemiecrsa(ll).

OcHoBHbIe 3aKkoHbI xuMuH. Crexuomerpust(ll). 3akon coxpanenus: maccel Berects(l).
3aKOH IIOCTOSIHCTBA COCTaBa BeLIECTB MouleKyJsipHOM cTpykTypbl(ll). 3akon Asoraapo u
cieactBus ux Hero(ll).

PacuerHble 33124 Ha HAX0XKJICHHE OTHOCHTEIBHOIN MOJIEKYJIIPHON Macchl, OIpeaAeTIeHIE
MacCOBO# JI0JIM XUMHUYECKUX 3JIEMEHTOB B ciioxHOoM Berectse(l1).

JdemoncTpauuu. Mogenun aromMoB xumudeckux sieMeHToB(l). Moaenu wmoinekyn
MPOCTBIX M CIOXHBIX BemiecTB (mapocrepxkHeBble u Ctroapra-bpurne6a) (I1). Komnexius
npocteix U cinoxkHbIX BemecTB(ll). Hekoropsie BemectBa konuuectBoM 1 monb(ll). Mogens
MoJsipaoro oonsema razos(l). Amtorponus dhocdopa, kuciopoa, onosa(ll).

IpoduabHbie U  NpodecCHOHAJBLHO 3HAYHMMBbIE 3JJE€MEHThI  COJEpP KaAHHS.
AmnoTponHbsle MOAM(UKAIIMY yriiepona (anmMas, rpaduT), KUcIopoaa (KHCIOpOa, 030H), 0J0Ba
(cepoe u Oenoe onoBo) (Il). IlonsiTMe O XUMHUYECKONW TEXHOJOTHMH, OUOTEXHOJOTUH U
narotexuoaoruu( ).

JlaGopaTopHble padoThI

Nel Xumuyeckue cBOWCTBa HEOPTAHUUYECKUX COSAMHEHUN

IpakTuyeckue padoThl

Nel [IpurotoBneHue pacTBoOpa 3aJaHHON KOHIIEHTPAIIUU

No2 ObnapyxeHue yriepoja u BOJA0POIa

Ne3 OOHapy:xeHue rajoreHoB

No4 Pemenue 3ana4u o teme «OCHOBHBIEC 3aKOHBI XUMUH

BHeaynnTopHasi camocTosiTe1bHAsA padoTa 00y4aommxcst

[ToaroroBka k mpaktudeckuMm padoram NeNel-4(1 yac Ha 1 mpakTUueckyr padory).
W3ydyeHune y4eOHOTO Marepualia Mo pa3jiMYHbIM HUCTOYHUKaM HHQOpMamuu 0e3 COCTaBIeHUS
KOHCIIEKTa, IOBTOpHas paboTa HaJg ydeOHbIM MarepuasioM (yuyeOHMKA, MEpBOMCTOYHUKA,
JIOTIONTHUTEIbHON JINTEpaTyphl, ayauo- M Bujeoszanuceit) (mo 0,3 yaca Ha 1 wyac nexuuii).
[ToaroroBka k KOHTpoItO 3HaHM (1 "ac). BeimonHeHHe HHIUBUyaTIbHBIX TBOPUYECKUX 3a/IaHUM:
MOATOTOBKA COOOIIEHNH Ha 3a/IaHHBIE TEMBI (710 2 9acoB Ha 1 cooOIIeHHE).

1.2. Ilepnoauyeckuii 3akoH u Ilepuognyeckasi cucreMa XHMHYECKHX JJIEMEHTOB
.. MeHaesieeBa 4 CTpOeHHE aTOMA

Iepuoanuecknit 3axkon .M. MengeneeBa. Otkpeitne J[.JMI. MeHnneneeBbim
[Meproanveckoro 3akona(ll). [lepuonnyueckuii 3akon B popmynauposke J[.1. Menaeneesa(ll).

[leprognueckass Ta0nHWIIa XUMHUYECKHX JJIEMEHTOB — Trpauueckoe OTOOpaxKeHHe
nepuoanueckoro 3akona(ll). Crtpykrypa mnepuomnueckoi TaOMUIBI: TEPHOIBI (Mayble U
Oosbiue), rpynmbl (ri1aBHas u modounas) (11).

Crpoenue aroma u nepuoaudeckuii 3axon JI[.M. MennaeneeBa. ATOM — CIlOXKHas
gactuna(ll). Sapo (npotoHsl u HeWTpoHbl) W 3nekrponHas obosouka(ll). Mzortomsi(ll).
CtpoeHue 3JIeKTPOHHBIX 000704YeK aToMOB 3JieMeHTOB Maibix nepuoqoB(ll). Ocobennoctu
CTPOCHHS DIJIEKTPOHHBIX O0OJOYEK aTOMOB OJJIEMEHTOB OOJBIIMX NEPUOAOB (TIEPEXOIHBIX
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anemeHToB) (I1). TloHsiTue 06 opOuTansx. S-, p- u d-OpOutanu. DIEKTPOHHBIC KOHPHUTYpALUH
aToMoB xuMHueckux 3ementoB(1l).

CoBpemennas ¢GopmysrpoBka nepuoanydeckoro 3akoHa(ll). 3HaueHue mepuoanIEcKOro
3aKOHa M MEPUOIUYECKON CHUCTeMbl XxuMudeckux anemeHToB J[.M. MenzaeneeBa ans pa3BUTHS
HAaYKH Y TIOHUMaHHsI XuMuueckoi kapTunsl mupa(ll).

Jemonctpanun. Paznuunsie Gpopmsl [lepuonnyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
AUN. Mengeneesa(ll). Junamuueckue Tabmuibl s moxaenupoBaHusi [lepuoandeckoit
cucremsi(l). Dnexrpusanus Ten u ux B3aumoaeicraue(ll).

IpoduabHbie U  NpPodeccCHOHAJBLHO 3HAYMMBbIE 3JE€MEHThI  COJepP KAHHS.
PagunoaxtuBHOCTB(Il). Mcmonb30Banue paavoakTHBHBIX H30TONOB B TexHHueckux wnemsax(ll).
PentrenoBckoe u3nyueHue u ero ucnosibzoBanue B texuuke u Meauuuue(ll). Monenuposanue
KaK METO]] MPOrHO3MpOBaHus cutyaru Ha mpousoacte(ll).

IIpakTnyeckue padoThl

No5 CocraBieHue 3JIeKTPOHHBIX (POpPMYJT aTOMOB

BHeaynuTopHasi camocTosiTeIbHAsA padoTa 00y4yarommxcst

[ToaroroBka k mpaktudeckor padote Ne5 (1 wac Ha 1 mpakTrueckyto padoty). Mzyuenue
y4eOHOTO MaTepualia 1Mo pa3jIMyHbIM MCTOYHHKAM WHpopManuu 0e3 COCTaBIICHUS KOHCIIEKTa,
NOBTOpHas paboTa Haja y4eOHbIM MaTepuaioM (y4eOHUKA, MEPBOMCTOYHHKA, AOMOJHUTEIBHON
JTUTEPaTyphl, ayAuo- U Buaeo3anucei) (1o 0,3 yaca Ha 1 yac nekiuit).

1.3. CTpoenue BemecTBa

Honnass xummuyeckasi cBsi3b. KaTuoHbl, ux oOpa3oBaHHE M3 aTOMOB B pe3yjibTare
npouecca okucneHus(ll). AnHuoHbl, X oOpa3oBaHHME W3 aTOMOB B pe3yJbTaTe Ipoliecca
BocctaHoBieHUsA(Il). MonHast cBsi3b, Kak CBSI3b MEXKIYy KaTMOHAMH M AHUOHAMHU 3a CUET
anekTpoctarnueckoro mnputsbkeHusa(ll). Knaccudukanus MOHOB: MO cocTaBy, 3HAKY 3apsija,
Hanuuuto ruapatHoit 06onouku(ll). Monnsie kpucrannuueckue pemetku(ll). CpoiicTa BemiecTs
C MOHHBIM TUIIOM KpHcTauindeckoi pemerku(ll).

KoBanenTHasi XxuMuueckasi cBsi3b. MexaHM3M O0pa3oBaHHs KOBAJICHTHOH CBSI3U
(oOmennblt u  nmoHOpHO-akuenTopHseiid) (l1). DnexrpoorpunarensHocTh(ll). KoBanenthsie
nossipHast ¥ HenossipHas cBa3u(ll). Kpartnocts koBanenTHoM cBsizu(ll). MonekynspHsie u
aToMHble kpuctauimdeckue pemeTku(ll). CoiicTBa BelecTB ¢ MOJEKYISPHBIMU U aTOMHBIMU
kpuctayuimueckumu perrerkamu(l1).

Metajaudeckasi cBsi3b. MeTajuinyeckasi KpUcTaJuIMyecKasi peleTka U MeTaJllInuecKas
xumuueckast cBs3b(l). usnueckue cBoiicta Metamios(l1).

ArperaTHble COCTOSIHUSI BelleCTB M BOJAOPOIHasl CBSI3b. TBepaoe, XHUIKOE U
razoobpasHoe coctosiaus BemecTB(1l). [lepexos BemecTBa U3 OJHOTO arperaTHOrO COCTOSIHUSI B
apyroe(ll). Bogopoanas ceszn(ll).

Yucroie BemectBa M cmecu. [lonstue o cmecu BemectB(ll). I'omorennsie u
rereporennsle cmecu(ll). CocraB cmeceii: oObeMHas U MaccoBas JIOJM KOMIIOHEHTOB CMECH,
maccoBas j1oiist mpumecei(l).

JMucnepcuble cucremsbl. [lonstue o aucnepcHoit cucreme(ll). [ucnepcnas ¢asza u
nucrniepcuonHast cpena(ll). Knaccudukanus mucnepcasix cuctem(ll). TToHsiTHe 0 KOMIOMIHBIX
cucremax(ll).

JemMoncTpanuu. Mogens kpuctaiunueckoi pemerku xyopuna Hatpusi(ll). OOpasisl
MHUHEpAJIOB C MOHHOM KpHUCTANIMYEeCKOil pemierkoi: kaneiura, ramuta(ll). Mopenn
KPUCTAUNTHYECKUX PEIIETOK «CyXOro Jjbaa» (WM nojaa), aamasa, rpadurta (wam kBapma) (I1).
[Tpubops! Ha xuakux kpuctamiax(ll). O6pa3ubl pa3nuyYHBIX JUCIEPCHBIX CHCTEM: SMYJIbCHIA,
cycnen3ui, asposouieit, reneit u 3onei(11). Koarymsuus(ll). Cunepesuc(ll). Dddexr Tunmams(l).

IIpodunibHbie M NpodecCHOHAIBHO 3HAYMMBIE JJIEMEHThI coaepkanusd. [lomsspHocTs
CBSI3M W TOJAPHOCTh MoJiekynbel. KonmeHcanms. Tekydects. Bosronka. Kpucrammuzarms.
CyOnaumanust u necyonumanus. AHOMaIUU (U3MUECKUX CBOMCTB BOAbl. JKHAKHE KpPHCTaIIBL.
Munepasnbl 1 TOpHbIE TOPOJBI KaK MPUPOAHBIE CMECH. DMYJIbCHUH U CYCIEH3UH. 30JI1 (B TOM
yucie adpo3onin) u renu. Koarynsiuus. Cunepesuc.
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KonTtpoas 3nanmit

Nel Kontponmbhnast pab6ota mo Teme «llomokeHHME XHUMHUYECKHX JJIEMEHTOB B
nepuoanyeckoit cucreme .M. Menaeneesay.

BHeayauTopHasi caMocTOsITe/IbHASI padoTa 00y4arommxcs

W3yuenne yuyeOHOro MaTepuaja IO pPAa3IMYHBIM HCTOYHHKAM HH(popMarun 06e3
COCTaBJICHUSI KOHCIIEKTa, MOBTOpHas pabora Haa y4yeOHbIM MaTepuaioM (ydeOHHKa,
IIEPBOMCTOYHUKA, JOMOJIHUTENBHOM JINTEPATYPhl, ayAH0- U Buaeo3anuceil) (1o 0,3 yaca Ha 1 yac
neknwii). [ToaroToBka k KOHTPOIIrO 3HaHMM (1 Jac).

1.4. Bona. PacTBOpBI. D/1eKTPOJIUTHYECKAS JMCCONM AU

Bona. PactBopbl. PacrBopenme. Boga kak pactBoputens(ll). PactBopumocTh
BemectB(ll). Haceiiennsie, HeHachllieHHblE, mepechinieHHbie pacTBOpbI(ll). 3aBucuMocTh
PacTBOPUMOCTH I'a30B, XKHIKOCTEH U TBEP/IbIX BEIECTB OT pa3invubix (akropos(ll).

Maccogas noist pactBopernoro emiectsa(ll).

DeKTPOIMTHYECKAS  JHCCONMAUUS.  DIEKTpoauThl W HednekTpoauThi(ll).
Onektponutrdeckas aucconuanusi(ll). MexaHu3Mbl 3JIEKTPOIUTHUECKON JTUCCOIMAIUU TSt
BEUIECTB C  pa3nuyHbiMH  Tunamu  xumudeckoil  cBszu(ll). [mapatupoBanHble U
HeruaparupoBanubie UOHBI(ll). Crenens snexkrponutnueckoit muccoruanuu(ll). Cunbubie u
cnadpie 31eKTponuThi(ll). OCHOBHBIE TONOKEHUS TEOPUM AIIEKTPOIUTHUYECKON THMCCOIMAIINU.
Kucnotsl, ocHoBaHus 1 coiiu Kak 31eKTpoiuthi(l1).

Jemoncrpanun. PactBopumocts BemectB B Boae(ll). CobGupanue ra3oB meToaoMm
BbITecHeHUs Boabl(ll). PacTBopenue B Boje cepHol kuciaoThl U cosieir ammoHusi(l). O6pasis
kpuctauioruaparos(ll). Msroroenenue rurncoBoii mnoBs3ku(ll). HcneiTanue pacTBOpOB
AJIEKTPOJIUTOB W HEIJIEKTPOJUTOB Ha mnpeamer auccouuaruu(ll). 3aBucumocTs cremneHu
ANEKTPOIUTUYECKON TMCCOLMALIMU YKCYCHOM KUCIOTHI OT pa3basnenus pactsopa(ll). [Ismxenue
OKpallleHHBIX MOHOB B 3ekTpuueckoM nose(ll). Ilpurorosnenune xecTkoil BOABI U YCTpaHEHUE
ee xectrocTH(11). Monutei(11). O6pasiipl MuHepanbHbIX BOJ pasnudnoro HazHaueHus(11).

IIpakTnueckune padoThl

Ne6 M3zyueHne KoBaJI€HTHON U HIOHHOM CBSA3HU

No7 N3ydyeHune KpUCTaNIMYECKUX PEIIETOK U UX TUIIOB

Ne8 M3rorosnenne moaeneit pa3aMyHbIX MOJIEKYJ M ONpeieTIeHUEe BUA CBA3H.

BHeaynuTopHasi camocTosiTeIbHAsA padoTa 00y4yaommxcst

[ToaroroBka k mpaktudeckuMm padotam NoeNe6-8(1 wac Ha 1 mpakTHueckyio padory).
N3yuenne yueOHOro Marepuaina 1Mo pazIMYHBIM HMCTOYHMKaM WH(OpMmanuu 0€3 cocTaBlIeHUs
KOHCIIEKTa, MOBTOpHas paboTa Hajg y4yeOHbIM MaTepuanoM (yd4eOHHKa, NEepPBOMCTOYHMKA,
JOTIOTHUTEILHOU JIUTEPaTyphl, ayAuo- U Buaeo3amnucei) (1o 0,3 dyaca Ha 1 yac nekuuii).

IIpodunibHbie U NpodeccHoHaTBLHO-3HAYMMBIE )JIEMEHTBI coepxkanud. PactBopeHue
kak  usuko-xummdeckuit  mpomecc(ll). TemnoBsle 3ddextei  npu  pactBoperuu(ll).
Kpucramnoruapatsi( ).

Pemenue 3amau Ha MaccoByto Joito pactBopeHHoro BemiectBa(ll). Ilpumenenue Boabl B
texundyeckux wnemax(ll). XKectkocte Boasl u cmocoOsl ee yctpaHeHus(ll). MunepanbHble
BowI(11).

KonTpous 3nanuii 3a 1 cemectp

Neo2 KonTpomabHas paboTa 1o Teme «NeKTPOTUTHUECKask JUCCOLUAIUS».

1.5. Kinaccnuxanuss HeOpraHm4ecKux coeJUHEHU M UX CBOICTBA

Kuciaorel m ux cBoiictBa. KHCITOTBI Kak JJIEKTPOJUTHI, HMX KiIacCHU(PHUKAIMUSI T10
pasnuyabM nipusHakaM(l). Xumuueckue cBOMCTBA KUCIOT B CBETE TEOPUHU DIEKTPOIUTHUECKON
nmuccouuanuu(ll). OcoOeHHOCTH B3aMMOAEMCTBHSI KOHUEHTPUPOBAHHON CEPHOM M a30THOMU
kuciot ¢ metayuiamu(ll). OcHoBHbIE criocoOb! momyueHust Kucaothi(11).

OcHoBaHust U uX cBoiicTBa. OCHOBaHMS KakK DJIEKTPOJIHTHI, WX KIAcCU(UKAIUS TI0
pasnmuuyabiM - npusHakam(ll).  Xumuueckume CBOMCTBa OCHOBaHMM B  CBETE€ TEOPUHU
anekrpoautudeckoii auccormanuu(ll). Paszmoskenne HepacTBOpUMBIX B Boje ocHoBaHHIA().
OcHoBHBIE CIOCOOBI TIOTydeHus: ocHoBaHu(11).
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Cosmm m ux cpoiicrBa. Conn kak 3eKTposnnuThl. Conu CperHue, KUCIbIE U OCHOBHBIE.
XWMHUYECKH CBOWCTBA COJICH B CBETE TEOPUM DIICKTPOIUTHYECKON auccommaruu. CrocoObl
IIOJIy4EeHUS COJIer. [ uaposns cosen.

Oxcnapl u ux cBoiictBa. CoseobOpasyromme u  HecoseoOpasyromne oxcuabi(11).
OcHoBHbIe, am(oTepHbIe U KUcI0THBIE okcuabl(11). 3aBUCHMOCTD XapakTepa OKCHAa OT CTEICHU
okucneHus ooOpazyromiero ero meramia(ll). Xumuueckune cpoiictBa okcumon(ll). ITomyuenue
oxcuos(I1).

Jdemoncrpauuu. B3zaumopeiicTBue a30THOM M KOHIICHTPUPOBAHHOM CEPHOM KHUCIOT C
metaiamu(l). Topenue dhocdopa u pacrBopenne npoaykra roperust B Boae(ll). [Tomyuenue u
coiictea amdorepuoro ruapokcuga(ll). HeoOpatumeiii ruaponus kapouma xambius(ll).
OOparumslii ruaponu3 coieit paziauaroro tuma(ll).

B3aumoneiictBue coseit ¢ MeramiaMud. BzaumopeilcTBue coneil Apyr ¢ JpyroM.
I'upposns coneit pa3au4yHoOro THIIA.

IMpoduiabHble W NPodeccCHOHATBLHO 3HAYMMbIE 3JIeMeHThI cojaep:kanus. [IpaBuna
paszoasnenust cepHoii kucinothi(1l). Mcnonb3oBanue cepHoit kKUCAOThl B mpombinuieHHOCTU( ).
Enxue menouu, ux ucnonszoBanue B npombinuieHHOCTH(1]). ["amenas u Heramenast u3BecTs, ee
npumenenue B crpoutenscte(ll). T'unc u anedactp, runcosanune(ll).

[Mousitre o pH pactBopa. KucnortHast, menounas, HelTpanbHast cpeabl pactBopos(ll).

IpakTnyeckue padoThl

NeO Pemenne pacueTHbIX 3a7ja4 Ha PacTBOPHI

Nel0 IlpuroroBienue pacTBopa 3a1aHHON KOHLIEHTpaLUH

KonTpoanb 3Hanuii

Ne3 KonTposnbHas paboTta o teme « XMMUYECKHE peakLum».

BaeaynuTopHasi camocTosiTeibHAs pad0Ta 00y4ar0IMXCs

[ToaroroBka k mpakTudeckuMm padboram NeNe9-10 (1 gac Ha 1 mpakTHUECKyIO paboTy).
W3ydenue y4eOHOro Marepuaia MO Pa3jMYHbIM HMCTOYHUKAM HHQOpMAIK 0e3 COCTaBIICHUs
KOHCIIEKTa, IOBTOpHas paboTa HaJg ydeOHbIM MarepuasioM (yyeOHMKA, NEepBOMCTOYHUKA,
JIOTIOJTHUTEIBHOM TUTepaTyphbl, ayauo- 1 Buaeo3anuceit) (1o 0,3 yaca Ha 1 yac nekuuit).

1.6. Xumu4eckue peakumu

Kaaccupukanmuss XumMHYecKMX peakuuil. Peakuum coeauHeHMs, pa3joXKeHHUs,
3amemienusi, obmena(ll). Karamutuueckue peaxknuu(ll). OO6patumble u  HeoOpaTHUMbIE
peaxiuu(ll). Tomorennsie u rereporeHusie peakuu(ll). Dx3oTepmMuueckre u SHAOTEPMHUUECKUE
peakuuu(1l). Termnosoii apdext xumuueckux peakiuii(11). Tepmoxummueckue ypasuenusi(ll).

OxucJInTeIbHO-BOCCTAHOBHUTE/IbHBbIE peakuun. Crenens okucienus(ll). Oxkucnurens
u BocctanoBieHue(ll). BoccranoButens u oxucnenue(ll). Meron anekrtpoHHoro OamaHca st
COCTaBJICHUS YPAaBHEHHUH OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiui(ll).

Ckopocth xuMHuYecKuXx peaknmii. [lonstue o ckopoctu xummueckux peaximid(ll).
3aBUCUMOCTh CKOPOCTHM XHUMHMUYECKHMX pPEaKUUH OT pPa3IUYHBIX (AKTOPOB: HPUPOIBI
pearupyrommx BEIEeCTB, UX KOHIICHTPAIUH, TEMIIEPaTyphl, MOBEPXHOCTH CONPUKOCHOBEHUS U
UCIIONIb30BaHUs KaTanu3aTopos(l).

O6paTuMocTh XuMH4YeCcKHX peaknuid. OOpatuvbie u HeoOpatumbie peakuuu(ll).
XuMHUUecKoe paBHOBecHE U crtocoObl ero cmereHus(11).

JemoncTpanuu. [Ipumepbl HeOOpaTUMBIX peakUuid, UIYIIUX ¢ 00pa3oBaHHEM OCajKa,
raza wian BozpI(ll). 3aBUCHMOCTE CKOPOCTH peakiuu OT MpHpoJbl pearupyromux BemiecTB(l1).
B3aumopeiicTBie pacTBOpPOB CEpHOM KUCIOTHI C pacTBOpaMH THOCYJIb(ara HaTpUsl pa3IndHOMN
koHueHtpauun u Temneparypsi(ll). Monens xumsimmero ciosi(ll). 3aBHcMMOCTB CKOpOCTH
XUMHYECKOW peaKkIMM OT MNPUCYTCTBUS KaTalu3aropa Ha MpUMEpEe pas3ioKeHUs MepoKcuaa
BOJIOpOJIa C TIOMOIIBIO AHOKcHaa Mapranna u karanasbi(ll). Monens snexrpomuszepa(ll). Monens
SIICKTPOJTU3HOM BaHHbI [yTs moiyueHus amroMutus(l1). Mozens kononnsl cunte3a ammuaxa(ll).

JlaGopaTopHble onbIThl. Peakius 3amelieHUs MEAM JKEeJIe30M B PacTBOPE METHOIO
Kynopoca. Peakuuu, uaymue ¢ oOpa3oBaHHEM OCaj/iKa, ra3a WM BOABI. 3aBUCUMOCTb CKOPOCTH
B3aUMOJICHCTBUS COJISTHOW KHCIOTHI C METAlJIaMM OT HX TMPHUPOABI. 3aBHUCUMOCTH CKOPOCTH
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B3aUMOJICHCTBUSL IITUHKA C COJSTHOM KHUCJIOTOH OT €€ KOHILIEHTPalUU. 3aBUCUMOCTh CKOPOCTH
B3aumoeiicTBus okcuaa meau(ll) ¢ cepHOit KUCITOTOM OT TeMIepaTyphbl.

IIpo¢gunbHbie 1 NpodecCHOHATBHO 3HAYMMBbIE 3JIEeMEHTHI coaep:kaHus. [lonsaTue 06
AEKTPOIH3€e. DIEKTPOINU3 PACIIIABOB. DIEKTPOIU3 PACTBOPOB. DIIEKTPOIUTUUECKOE MOIyYEeHHE
amoMuHus. [IpakTrueckoe IpuMeHeHHe NIeKTposau3a. ['ampBaHomiactuka. [anbBaHOCTETHS.
PaduHupoBaHue BETHBIX METAIIIIOB.

Karanms. I'omorenssie u rereporeHssle karanusaropsl. [Ipomoropsl. Kataiuruueckue
a1b6l. UHruOUTOPBI.

[Ipon3BocTBO aMMHaKa: ChIpbe, anmnaparypa, Hay4Hble IPUHLUIIBIL.

IIpakTuyeckue padoTbl

Nel1 CocraBrienne TEpMOXUMUYECKUX YPABHEHUM

Nel2 MzyueHne XMMHUYECKUX CBOMCTB COJIU

BHeaynuTopHasi camocTosiTeIbHAsA padoTa 00y4yarommxcst

[ToaroroBka k nmpakruueckum padoram NeNell-12 (1 gyac Ha 1 mpakTHdeckyro padory).
N3yuenne y4eOHOro Marepuana Mo pa3Iu4HbIM HCTOYHUKAM HH(POpManuu 0e3 COCTaBJICHUS
KOHCIIEKTa, MOBTOpHas paboTa Haja ydeOHbIM MarepuasioM (ydyeOHHMKA, TEPBOMCTOYHUKA,
JIOTIONIHUTEIbHON JINTEpaTyphl, ayauo- U Buaeosamnuceit) (no 0,3 yaca Ha 1 wyac nexuuii).
[ToaroroBka k KOHTpOJtO 3HaHu (1 gac).

KonTtpoas 3nanmii: 3auer no teme 1.6. «3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
MIPOLIECCOBY

1.7. MeTaJu1bl M HeMeTaJJIbI

Metamabl. OcobeHHocTr crpoeHuss atoMoB u KpuctawioB(ll). dusnueckue cpoiicTBa
metaiioB(ll). Kiaccudukanmst metamnos mo pa3znuunabiM npusHakam( 1), Xumudeckune cBolicTBa
metaiioB(l1). DnekTpoxumudeckuit psia Hanpspkennit metawioB(11). Meramnorepmus(ll).

O6mme  crmocoObt  momyuenus  metawioB(ll). Tlomstue o  merawtypruun(ll).
[Tupomerannyprusi, rugpometainyprus u anektpometamnyprua(ll). CromaBsl uepHble U
nBetHbie(l).

Hemertanabl. Ocobennoctu crpoerns aroMoB(ll). Hemeramnsr — mpocteie BemectBa(ll).
3aBUCHMOCTh CBOWMCTB TaJOTEHOB OT WX mojoxeHnuss B [lepuogmueckoit cucreme(ll).
OxuCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX TOJIOKEHUS
B psay anekrpootpuriarensHocTr( ).

Jemoncrpauuu. Komnexknus metauios(ll). BzaumonelictBiue MeTaioB ¢ HeMeTaulaMu
(>keme3a, IIMHKA M AJTIOMUHHS C CEPOM, ATFOMUHUSI C MOJIOM, CYPbMBI C XJIOPOM, TOPEHHE Kee3a
B xs10pe) (I). Topenne metammos(ll). Amomunorepmus(ll).

Konnekuust Hemerannos. ['openue HemertannoB (cepbl, gochopa, yris). BeitecHenue
MeHee aKTUBHBIX FaJIOr€HOB M3 PACTBOPOB HX couieil 6osiee akTuBHbIMU raoreHaMu(ll).

Mopenb TpOMBINUIEHHOW YCTAHOBKM ISl MPOM3BOJICTBA CEPHOM KUCIOTHL. MoOJenb neuu
Uil o0kura wu3BecTHAKA. Kosnmekiuu NpoayKUuil CHIIMKAaTHOM MPOMBIIUIEHHOCTH (CTeKsa,
dbapdopa, dastca, IeMeHTa pa3TIMIHBIX MAPOK H JP.)

JlabopaTopHbie padoThl

Ne2 N3yuenune cBOMCTB KUCIOT

Ne3 OnbITHI 10 N3YYEHNIO CBOMCTB KJIACCOB HEOPIaHUYECKUX COEAMHEHUN

IIpakTH4eckne padoThI

Nel3 N3yueHne XuMHUYECKUX CBOMCTB METAJJIOB

BaeayauTopHasi camocTosiTeIbHAs Pad0Ta 00y4aro X Cs

ITonroroBka k npaktuueckoi padote Nel3, k maboparopusiM padotam NeNe2-3(1 vac Ha
1 mpaktuyeckyo pabory). M3yueHume ydeOHOro marepuana MO pa3IMYHbIM HCTOYHHKAM
uHpopmanuu 0Oe3 COCTaBJIEHUs] KOHCIEKTa, MOBTOpHas paboTa HaJ Y4eOHBIM MaTepuanoMm
(yueOHMKa, IEPBOMCTOYHHKA, TOTIOJHUTEIBLHOMN JIUTEpATyphl, ayauo- U Bumaeosamnuceit) (mo 0,3
yaca Ha | yac jexuuii).

IpoduiabHble U MPOdeccCHOHATBLHO 3HAYHUMbIE JJIEMEHThI coaepxkanusi. Kopposus
METaUIOB: XuMuyeckas u snekrpoxumuyeckas(ll). 3aBUCUMOCTH CKOpPOCTH KOPpO3UU OT
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ycnoBuit  okpyxkatomeit  cpeapi(ll). Knaccudpukanmss koppo3uud MeTamuioB MO  Pa3IMYHBIM
npusHakaM(l1). Crioco6s1 3amuTel MeTamuioB oT koppo3uu(ll).

ITpousBomacto uyryHa u craiu(ll).

[Tonydyenue HemMeTaI0B (PPAKIIMOHHOW MEPETOHKOM KUAKOTO BO3/AyXa U AJIEKTPOJIU30M
pacTBOPOB WK paciiiaBoB dieKTpouToB(ll).

Cunukarnas npomsinuienHocTh(11). IpoussoacTBo ceproii kuciaoTei(ll).

KoHTpoJb 3HaHMii: KOHTPOJIbHAS padoTa U 3a4eT 1Mo TeMe «MeTallyibl U HEMETAILIbD)

2. OPTAHUYECKAS XUMUSA

2.1. OcHOBHBIE NMOHATHSI OPraHUYECKOl XMMHMHU U TeOpHsl CTPOEHHMS OPraHMYeCKHUX
coeIuHEeHu

IIpenmer opranmveckoii xumum. lIpupojHble, HUCKYCCTBEHHBIE U CHHTETHYECKHE
oprannueckue Bemecta(ll). CpaBHenune oprannyeckux BemecTs ¢ Heopranunueckumu(ll).

Banentnocts(Il). Xumuueckoe crpoeHue Kak mopsI0K COCIUHEHUS] aTOMOB B MOJIEKYJIbI
o BasientHocTH(11).

Teopusi crTpoeHusi opraHuyeckux coeguHenuii A.M. bByraepoBa. OcHOBHBIE
nosioxeHuss teopun xumudeckoro crpoeHusA(l). Mzomepus u wm3omepsi(ll). Xumuueckue
bopMyIbl 1 MOJIeNId MOJIeKYI B opranndeckoi xumuu(1l).

Kaaccuduxkanus opranmyeckux BemecTB. Kiaccuduxaius BemecTs M0 CTPOCHHUIO
yIJIEpOIHOro ckenera M Hamuuuio (yHkuuoHanbHbIX Tpymm(ll). Tomonorn u romomnorus(ll).
Hauana nomenkmnatypst IUPAC(I).

Kunaccnpukanusi peakuuii B opraHmyeckod xumuu. Peaknum npucoenvHeHus
(rugpupoBaHMS, TaJOTEHUPOBAHUS, TruaporajsoreHupoanus, ruaparamuu) (I). Peakmuun
OTLIEIUIEHUs (JeruIpupoBaHusi, JAeruaporajgoreHupoBanusi, neruaparauuu) (l1). Peakuun
samerenus(ll). Peakiun nzomepuszarmmu(l).

JdemoncTpauuu. Mogenn MOJEKyl TOMOJIOTOB M M30MEpPOB  OPraHUYECKHX
coenunenuii(ll). KauectBeHHoe oOHapyxeHHE yriepoa, BOJOpPOJa U XJopa B MOJEKYyJax
oprannyeckux coeauneHui(11).

IIpodunibubie U npodeccHOHAIBLHO 3HAYMMBIE JJIEMEHThI coaep:kanud. Ilonstue o
cyOcTpare W peareHte. Peakuuu OKHCIIEHUS U BOCCTAHOBIJIEHHS OPTaHMYECKHUX BEILECTB.
CpaBHeHue kiaccu(UKalMM COEIMHEHMH W KiacCU(UKAIUM peakiyil B HEOpraHW4YecKod u
OPraHUYEeCKOW XUMHH.

JlabopaTopHbie padoThI

Nel KoncTpynpoBanue Mojeneil MOJIEKYJI OpPraHHYECKUX BEIECTB

IIpakTnyeckas padora.

Nel CocraBnenue ¢hopmya H30MepOB

No2 CocraBieHue Ha3BaHUN OpPraHUYECKUX BEIIECTB

Ne3 CocraBienue ypaBHEeHUH pa3HBIX THIIOB PEAKITHA

BHeaynnTopHasi camocTosiTe1bHAsA PadoTa 00y4aoImmxcst

[ToaroroBka k mpaktudeckuM padotam NeNel-2, k mabopatopuoii padore Nel(1 gac Ha 1
OpakTUYecKylo paboty). M3ydeHue ydeOHOro MaTepuajga IO Pa3IUYHBIM HCTOYHHUKAM
uH(popMaluu 0€3 COCTaBJICHHUS KOHCIIEKTa, MOBTOpHas paboTa HajJ Y4eOHbIM MaTepHalioM
(yueOHMKa, TEPBOMCTOYHMKA, JOMOIHUTEIBHON JIUTEPATyphl, ayauo- U Buaeozanuceir) (1o 0,3
yaca Ha | yac Jexui).

2.2. YrieBoaopoabl M HX NPUPOAHbIE HCTOYHHKH

AJIKaHbl. AJIKaHbI: TOMOJIOTHYSCKHU P, M30MepHst W HOMeHkiarypa ankaHos(ll).
XVWMHYECKHE CBOMICTBa allkaHOB (Me€TaHa, 3TaHAa): TOPEHME, 3aMEIEHUE, pa3JIoKEHHE,
neruapupoBanue. [IpumMeHeHne aakaHoB Ha oCHOBE cBOMCTB(]).

AJIKeHbl. DTWIEH, €ro NoJy4YeHue (JeruIpupOBaHUEM »3TaHa, JENOJUMepHU3aIren
nommyTriieHa) (11). Tomonorudeckuit psin, usomepus, Homenkiaarypa ankeHoB(ll). Xumuueckue
CBOWCTBA JTWJICHA: TOPEHUE, KAuyeCTBEHHble peakiuu (oOeciBeuyMBaHHE OPOMHON BOJBI U
pacTBOpa MepMmaHranara Kamus), ruapatamus, nonuMepusanus(ll). [IpuMeneHwe sThiacHa Ha
ocHose cBoiicTB(l1).
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Jduenbl u kayuyyku. [loHsTHE O JUMEHAaX Kak YIrJIEBOAOPOJAAX C JBYMS JBOWHBIMHU
cBsa3siMu. COMNpsDKEHHBIE JHEHBI. XHWMHUUYECKHE CBOMCTBa OyTramueHa-1,3 u  u3ompeHa:
oOecrBeuynBaHNE OPOMHOM BOJIBI U MOJIMMEPU3AIUS B Kayuyyku. HaTypanbHbI U CHHTETHYECKUE
Kayuyku. Pe3uHa.

Aaxunbl. AneruieH(ll). Xumuueckue CBONCTBA alleTHIICHA: TOpeHHe, 00SCIIBEUMBAHHE
OpoMHOIi BOJIbI, MpUcoeInHeHne XJiopoBoaopoaa u ruapatanus(ll). [lpumenenue anerunena Ha
OCHOBE CcBOiicTB. MexkiaccoBasi m3omepusi ¢ ankaauenamu(ll).

Apenbl. benson(ll). Xumuyeckre cBoiicTBa OeH30/1a: TOPEHHE, PEAKIMHM 3aMEIICHUS
(ramorenupoBanue, HutpoBanue) (1). [lpumenenne 6en3ona Ha ocHoBe cBOUCTB(I).

IIpupoaHble MCTOYHUKHU YIJIEBOAOPOAOB. [Ipupoanslii ra3: cocraB, NPUMEHEHHE B
KaueCcTBE TOIUIMBA.

Hedts. Coctas u nepepadotka Hedru. [Ieperonka nedru. HedrenpoaykTsl.

HdemoncTpauun. [openue werana, stuieHa, aueruieHa(ll). OrtHomenue MeraHa,
STHIICHA, alCTHICHa W O€H30/la K pacTBOpaM IiepMaHraHara kamuss u Opomuoi Bome(ll).
[ToyueHue sTueHa peakuueil nerujparaldyd 3TaHoJa, alleTUiIeHa — THIPOJIM30M KapOunaa
kanpius(ll). Paznokenue kaydyka mpu HarpeBaHUU, UCHBITAHUE MPOJYKTOB PA3IOKEHHS Ha
HenpenenbHOCT(Il).  Kommekuuss o6pasuoB nHedptn u  HedtenpoaykroB(ll). Komnexkmms
«KaMmeHHBI# yroyib ¥ MPOAYKIIUs KOKCOXUuMHUYecKoro mpoussozactea» (11).

IIpodpunbubie 1 npodeccHOHATBHO 3HAYMMBbIE JJIeMeHThbl coiep:kanusa. [Ipasuio
B.B. MapkoBuukoBa. Kimaccudukanus u Ha3HaueHue kayuykoB. Knaccudukanus u Ha3HaueHUE
pe3uH. Bynkanusanus kaydyka.

[Tonydyenue aneTwiieHa NUPOIM3OM MeTaHa W KapOWAHBIM crmocobom. Peaxius
noJuMepu3auy BUHWIXJIOpuJa. [lonuBUHMIXIIOpUJ U €ro mpuMeHeHue. Tpumepusanus
areTuiieHa B 6eH3011.

[Tonstue 06 skcrpakuuu. BoccranoBieHne HUTPoOEH30/1a B aHWIMH. ['oMosIornueckuit
pan apenos. Tonyon. Hurposanue Tonyona. Tporui.

OcHOBHbIE HalpapJIeHNs TPOMBILUIEHHON epepaboTKU MPUPOTHOTO rasa.

[TonyTHBIH HEDTAHOM ra3, ero nepepadoTka.

[Ipouieccel MpOMBINITIEHHOW mNepepaboTku He(pTH: KpeKuHT, pudopmMuHr. OKTaHOBOE
YKCI0 OEH3UHOB U LIETAHOBOE YMCIIO IU3€IbHOT0 TOIINBA.

Kokcoxnumuueckoe npou3BOACTBO U €0 MPOTYKIIHS.

IIpakTnyeckne padoThl

Ne4 Pemenune npoguinpoBaHHbIX 3a/1a4

Ne5 CocraBienne ypaBHEHHH, XapaKTEPU3YIOIUX CBOWCTBA aJIKaHOB

No6 CocraBieHue ypaBHEHHH, XapaKTEPU3YIOIIUX CBONCTBA aJIKEHOB

Ne7 CocraBienue ypaBHEHHH, XapaKTEPU3YIOIUX CBOWCTBA AJIKUHOB

Ne8 CocraBieHnue ypaBHEHHH, XapaKTEPU3YIOIINX CBOWCTBA apeHOB

Ne9 CocraBnenne reHeTHUECKOM CBSI3U TOMOJIOTHYECKUX PAIOB

JlaGopaTopHble padoThI

Ne2 UccnenoBanue cBOWCTB Kay4yKOB U PE3UHBI

Ne3 UccnenoBanue cBoiicTB HE()TH U U3yYEHHUE MPOTYKTOB €€ MepepadoTKu

KonTpoJs 3Hanunit

Nel KonTponpsHas pabota 1o Teme «YTJIeBOIOPOIbI M UX MPUPOTHBIE HCTOYHUKH

BHeayanTopHasi camocTosiTeIbHAsA padoTa 00y4arommxcst

[MoaroroBka k mpakTudeckuM paboram NeNe4-9, k mabopatopHbiM padotam NeNe2-3(1
yac Ha | mpakTHuyeckyro pabory). M3yuenune yuyeOHOro MaTepuaia 1o pa3iMyHbIM UCTOUHUKAM
uH(popMaluu 0€3 COCTaBJICHHUS KOHCIIEKTa, MOBTOpHas paboTa HajJ Y4eOHbIM MaTepHalioM
(yueOHMKa, TEPBOMCTOYHMKA, JOMOTHUTEIBHOMN JIMTepaTyphl, ayauo- U Buaeozanuceit) (1o 0,3
yaca Ha | yac nekmuii). [lonroroBka k KoHTpoJTrO 3HaHui (1 Jac).

2.3. Kucaopoacoaep:kamme opraHudeckue coelMHeHus1

Cnuprtel. Tlonydenue sTaHona OpoXeHHEM TUIIOKO3bI W ruapaTanueii stumeHa(ll).
I'mapoxcunpHas rpynna kak ¢yHkunonanbHasg(ll). TloHsTHEe O mpeAerbHBIX OJHOATOMHBIX
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ciuprax(ll). Xumuueckue CcBOHCTBa 3TaHONA: B3aWMOJCWCTBHE C HATpHeM, OOpa3oBaHUE
MPOCTBIX U CIOXHBIX 3¢upoB, okucienue B ampaerui(ll). [IpuMenenne sTaHOIa HA OCHOBE
couctB(ll). Ankoronusm, ero nocneacTus u npeaynpexaeane(ll).

I'muuepun xak npenactaBuTellb MHoroaroMusix cnuptoB(ll). KauecTtBennas peaxuus Ha
mHoroatoMubie criupThi(11). [pumenenune riunepuna(ll).

®enou. Ouznueckue U xumuueckue crorictea penomna(ll). Bzanmuoe BiausiHHE aTOMOB B
MOJIeKyJie (eHosa: B3aUMOJCHCTBHE C THAPOKCHIOM HaTpusi W a3otHou kucioTou(ll).
[Mpumenenue deHona Ha ocHOBe CBOMCTB(]).

Aabaeruabl. [lonstue 06 anpaerumax(ll). AnpaernaHas rpymmna kak GyHKIIMOHATIbHAS.
(1) ®opmanbaerua u ero CBOWCTBA: OKKCICHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHHE
B coorBerctBytomii crimupT(ll). TlomyueHuwe anbJAETHI0B OKUCICHHEM COOTBETCTBYIOIIMX
cruptoB(l1). [Ipumenenue popmanbaeruaa Ha ocHoBe ero cBoicTB(l1).

Kap6onoBbie kuciaothl. [lonstue o kapbonoBeix kuciorax(ll). Kapbokcunbnas rpymma
kak ¢ynknuoHanpHasA(ll). ['omonmornueckuii psag TpeneNbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
kucioT(ll). Tlomyuenue kapOOHOBBIX KHCTOT oOKucieHueM anbaerunoB(ll). Xumuyeckue
CBOICTBa YKCYCHOW KHCIOTHI: OOIIME CBOWCTBA C MHHEpPAIbHBIMU KHCIOTaMH U DPEAKIIH
srepuduranuu(ll). [Tpumenenue ykcycHon kucioTsl Ha ocHoBe cBOMCTB(II). Boicuiue sxupHbie
KHCIJIOTBI HAa IPUMEPE MaIbMUTHHOBOMU 1 cTeapuHoBoi(11).

Cnoxubie 3¢upsbl 1 Kupbl. [lonydeHne cioxHbix 3¢upoB peakiueii srepupuranuu(ll).
Crnoxuble 3¢upsl B npupone, ux 3HadeHue(ll). [Ipumenenue crnokHbIX 3(UPOB Ha OCHOBE
couct(ll).

XKuper kax crnoxusie 3¢upsi(1l). Krnaccudpukamus sxupos(ll). Xumuueckue cBoiicTBa
KHUPOB: TUApOM3 u ruapupoBanue >kuakux >kupoB(ll). [IpumeHeHue >XUPOB Ha OCHOBE
csoiict(ll). Mblna.

YraeBoabl. YTIeBOAbI, HX Kilaccuukamus: MoHOcaxapuabl (TJIF0K03a, (GpykTo3a),
Jaucaxapubl (caxaposa) v mojrcaxapuabl (kpaxmai u nestoiaosa) (11).

['nmroko3a — BeecTBO ¢ ABOMCTBeHHOHN (yHKimel — anpaerugocnupT (I1). Xumuueckue
CBOWCTBA TJIIOKO3bl: OKHUCIIEHUE B INIIOKOHOBYIO KHUCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CTUPTOBOE
Opoxenue. [lpuMeHeHue TiFOKO3bI Ha ocHOBe cBOMCTB(Il). 3HaueHuWe yrieBOIOB B KHUBOWM
npupoge u xu3Hu yenoseka(ll). IloHsTHe O peaknUsAX MOJMKOHJAEHCALMU M THAPOJIM3a Ha
npuMepe B3auMOMpeBpalleHuii: Tiroko3a —> nonucaxapua(ll).

Jemoncrpanun. Oxucnenue cnupta B anpaeruna(ll). KauecTBennwsie peakuuu Ha
MHoroaroMHusle crupthi(ll). PactBopumocTs ¢eHona B Bojie Mpu 0OBIYHON TeMmIepaType U Npu
HarpeBaHuu(ll). KauectBennbie peakiun Ha ¢enon(ll). Peaxnus cepeOpsitHoro 3epkana
anpaeruioB u Tmoko3bl(ll). Oxucinenue anbAeruAOB U TIIOKO3bl B KHCIOTY C IHOMOIIbIO
ruapokcuaa meau(ll). Kauectsennas peakuus Ha kpaxmai(ll). Komrekmus a¢pupusix macen(l1).

IMpoduibHbIe U NPOPECCHOHATBHO 3HAYUMBbIE 3JIEMEHTHI CoepKaHusA. MeTunoBbIi
CIOMPT U €ro HCMOJb30BaHHE B KAaYeCTBE XUMMUYECKOTO ChIpbi. TOKCMYHOCTH METaHOJa M
IpaBWiia TEXHUKH O€30MacHOCTU MpU padboTe ¢ HUM. OTWICHIVIMKOIb U €ro IMpUMEHEHHE.
TOKCHYHOCTD STHJICHTIMKOJIS U IPaBUjIa TEXHUKU 0€30MacHOCTHU MpHU paboTe ¢ HUM.

[Tonyuenue ¢eHona U3 MPOIYKTOB KOKCOXMMHUYECKOTO MPOM3BOJCTBA M U3 O€H30Ia.
[Tomukonnencauss  Qopmanpaeruga ¢ ¢eHoaoM B (eHOTOGOPMAIBACTUAHYIO  CMOIY.
Aueranbnerun. [lonstue o ketoHax Ha npumepe aneroHa. [I[pumeHeHHe alleToHa B TEXHHUKE U
IPOMBIIIJICHHOCTH.

MHoroo6pa3ue kKapOOHOBBIX KUCIIOT (IIaBesieBasi KUCIOTa KaK IByXOCHOBHAS, aKpUIIOBast
KHCIIOTA KaK HelpeaenbHas, OeH30iHas KUCIIOTa KaK apoMaTHIecKas ).

[InenkooOpa3yrone Macna. 3amMeHa JKMPOB B TEXHHKE HEMMILIEBBIM ChIPhEM.
CuHTeTH4ECKE MOIOLINE CPENICTBA.

MonoyHokucaoe OpoxeHue TaoKko3el. Kucmomonmounele mpoaykTsl. CuiocoBaHHe
kopMoB. HuTtpoBanue 1emnono3sl. [Iupokcuims.

IIpakTuyeckue padoTbl

Nel0 CocraBrienne ypaBHEHUH, XapaKTEpU3YIOLIUX CBOMCTBA CIIUPTOB
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Nell CocraBnenue ypaBHEHHI, XapaKTEPU3YIOLUINX CBOWCTBA KAPOOHOBBIX KUCIOT

Nel2 CocrapiieHne ypaBHEHHM, XapaKTEPU3YIOIIUX CBOMCTBA CIIOKHBIX A(UPOB

JlabGopaTopHble padoThI

Ned4 PactBOpeHue rnieprHa B BOJE U B3aumoeiicteue ¢ ruapokcuaom meau(ll)

No5 IIpoBenenue peakiuil, XapakTepU3yrOIMX CBOMCTBA YKCYCHON KUCIIOTBI

No6 UccrnenoBanue HeMpeAEIbHOTO XapakTepa KHUIKOro KUpa

No7 HM3ydenuwe xapakTepa B3aUMOAEHCTBHUSL TIJIFOKO3bI M €axapo3bl C THAPOKCUIAOM
meau(ll)

No8 IlpoBeneHne kKaueCTBEHHOM peakIuu Ha Kpaxmall.

KonTpoJb 3Hanuii

Ne2 Kontponbnas padora o reme «Kuciaopoacoaepkaiiye OpraHuuecKue CoeTMHEHUS

BHeayauTopHasi caMocTOsITe/IbHASE padoTa 00y4alommxcs

[ToxroroBka k gabopatopubiM padotam NeNed-7, k mpaktudeckum padotam NeNel(-12(1
yac Ha | mpakTudeckyo pabory). M3ydyenue yueOHOro Matepuasia 1o pa3inyHbiIM UCTOYHUKAM
uH(popManu 0€3 COCTaBJICHHS KOHCIIEKTa, TOBTOpHas paboTa HaJ Y4eOHBIM MaTepHaioM
(yueOHUKa, MEPBOMCTOYHHKA, JOMOIHUTEIBHON JIUTEpaTyphl, ayauo- 1 Buaeosanuceit) (1o 0,3
yaca Ha | wyac gnekuui). [logrotroBka k KoHTposto 3HaHui (1 wuyac). BrinonHenue
WHAUBUAYAIbHBIX TBOPYECKUX 3aJaHU: MOATOTOBKA COOOIIEHHMN Ha 3aJaHHBIE TeMbI (10 2
4yacoB Ha | coolIieHue).

2.4. AzoTconep:kamue opranndeckue coenunenus. Ioanmepnt

Amunbl. [lonstue 06 amuuax(ll). Amudarmueckue amMuHBI, HX Kilaccu(UKaUS M
Homenknarypa(ll). AnwniuH, kak opranndeckoe ocHoBanue(l). IlomyueHue aHWIMHA W3
HUTpOoOeH30ma. [IpumeHeHne annnmHa Ha ocHoBe cBOMCTB(I1).

AMMHOKHCJI0TbI. AMUHOKHUCIIOTHI Kak aM(oTepHble U(YHKIIMOHATIbHbIE OPraHUYEeCKHE
coenuaeHus(ll). Xumuueckue cBOWCTBA AMHHOKHCIOT: B3aWMOJCHCTBHE CO IIETIOYAMH,
KUCIoTaMu M Apyr ¢ apyroMm (peakius nonukonaencammu) (I1). IlenTuaHas cBs3b U
nonunentuasi(11). [pumenenue amuHokuca0T Ha ocHOBe cBOMCTB(I).

Beaxkn. IlepBuunas, BTOpHUYHAasA, TpeTHUuHass CcTpyKTypel OenkoB(ll). Xumunyeckue
CBOMCTBa OEJIKOB: TOpEHHE, JeHaTypalus, TUapoiu3, nBeTHble peakuuu(ll). buonoruyeckue
dynxuun 6enxoB(ll).

Moaumepsl. benku u nonucaxapuabl kak ouonomumepsi(l1).

[Tnactmaccei(ll). [TonyueHne  moOIMMEPOB  peakuUMed  NOJUMEPH3ALUM U
nonukonaeHcauuu(ll). TepmoruracTuyHbIe u TEPMOPEAKTUBHBIE riactmaccoi(11).
IMpencraBurenu miactmacc(ll).

Bonoxkna, ux knaccudpukamnus(ll). [Tonyuenue BosnokoH(ll). OTnensHble npeacTaBUTETN
xuMudeckux BojokoH(ll).

JdemoncTpaumnu. B3anmonelicTBie aMMuaka M aHWJIMHA C COJITHOW KHUCJIOTOM. Peakius
aHWJIMHA ¢ OpoMHON BoOM. [lokazaTenbcTBO HamMuMsl (YHKIMOHAJIBHBIX TPYII B pacTBOpax
aMHHOKHUCIOT. PacTBopenme u ocaxxaenue 6enkoB. L{BeTHble peakiuu 6enkoB. ['opeHne nTuubero
nepa v LIEpCTSIHOM HUTH.

JlaGoparopHnasi pabdora

Ne9 UccnenoBanue cnocoOHOCTH pacTBOPEHHS OEITKOB B BOJIE

IIpakTHyeckne padoThI

Nel3 CocraBrieHne ypaBHEHUH, XapaKTEpU3YIOLIUX CBONCTBA AMUHOB

Nel4 CocraBieHne ypaBHEHHN, XapaKTEPU3YIOIIUX CBOMCTBA AaMUHOKHUCIIOT

Nel5 Pacnio3naBaHue IiiacTMacc U BOJIOKOH.

IIpopuiabubie U  npodgecCHOHATBHO 3HAYUMBbIE  JJIEMEHTBI  COJEPKAHMA.
AMUHOKanpoHoBasi  Kucinota. KampoH Kak NpencTaBUTENb  MOJMAMHMIHBIX  BOJIOKOH.
Hcnonp3oBanne  rugponusa  O€IKOB B MIPOMBIIIJIEHHOCTH. [TonuBuHUIXIIOpH T,
nonurerpadropatunen  (teduion). DeHonopopmManbaeTUAHbIE IIAcTMacchl.  Llemmymoua.
[TpoMbInIeHHOE TPOU3BOACTBO XUMHUUECKHUX BOJIOKOH.

BHeaynuTopHasi camocTosiTeIbHAsA padoTa 00y4yarommxcst
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[TonroroBka k nadoparopHoit pabore Ne9, k mpaktuueckuMm padoram NeNel3-15(1 yac Ha
1 mpaktuyeckyro padory). M3ydenume ydeOHOro maTepuana TO Pa3IMYHBIM HCTOYHHKAM
uH(popManuu 0€3 COCTaBJICHHUS KOHCIIEKTa, TOBTOpHas paboTa HajJ Y4eOHBIM MaTepHalioM
(yueOHUKa, TEPBOMCTOYHHKA, JOMOIHUTENBHOMN JIUTEpaTyphl, ayauo- U Buaeosanucei) (10 0,3
yaca Ha | wyac usekuuii). IloaroroBka k KkoHTpomtro 3HaHui (1 wyac). BemonHeHue
MHAUBUAYAIbHBIX TBOPYECKUX 3aJaHU: MOATOTOBKAa COOOIIEHHMH Ha 3aJaHHbIE TeMbI (10 2
qacoB Ha | coolieHue).

Koutpoas 3nannii. /[udpepenunpoBannblii 3a4eT.

20



[TEPEYEHb
[IpakTudeckux u 1abopaTOpHBIX padboT

JlaGopaTopHble padoThI

Nel Xumuyeckue CBOMCTBA HEOPTAHMYECKUX COCTUHEHUMN

Ne2 N3ydyeHue cBONCTB KUCIOT

No3 OnbIThI 10 U3YYEHUIO CBOMCTB KJIACCOB HEOPTraHUYECKUX COCTUHEHUMN

Nel KoHcerpyupoBaHue Mojieneil MoJIEKysl OpPraHu4eCKUX BELECTB

No2 UccnenoBanue CBOMCTB KayuyKOB M PE3UHBI

Ne3 HccnenoBanue cBOWCTB HEPTH U U3yUYEHHUE MTPOJYKTOB €€ IepepadOTKU

Ned PactBOpeHue rmiieprHa B BOJE U B3auMmoeicTBue ¢ ruapokcuaom meau( 1)

No5 IIpoBenenue peakiuil, XapakTepU3yrOIMX CBOUCTBA YKCYCHON KUCIIOTBI

Ne6 HccnenoBanue HENpeaeIbHOTO XapaKkTepa )KHUIKOro )Kupa

No7 H3ydenuwe xapakrepa B3aUMOICHMCTBHUS TIJIFOKO3bl M €axapo3bl C THAPOKCUIOM
meau(ll)

No8 IlpoBenenne kaueCTBEHHOM peakIuu Ha Kpaxmall.

Ne9 UccnenoBanue cnocoOHOCTH pacTBOPEHHs OEIKOB B BOJIE

IIpakTuyeckue padoTbl
Nel [IpurortoBnenue pacTBopa 3aJaHHOW KOHIEHTPALUU
No2 OGHapy-xeHue yriaepoaa u BOAOPoaa
No3 ObnapyxeHHUE TaIOT€HOB
Ned4 Pemenue 3anay no teme «OCHOBHbBIE 3aKOHBI XUMHU»
Ne5 CocraBienue 3eKTpOHHBIX (POPMYIT aTOMOB
Ne6 N3ydyenne KOBaJIEHTHON M MOHHOM CBSI3U
Ne7 M3ydyeHune KpUCTANINYECKUX PEIIETOK U UX TUIIOB
Ne8 N3rotoBnenue Mozenel pa3InuHbIX MOJIEKYJI U ONPEAEIECHUE BUIA CBA3H.
Ne9 Pemenne pacueTHbIX 3a71a4 Ha pacTBOPHI
Nel0 IIpuroroBnenue pacTBopa 3alaHHON KOHIIEHTPALUH
Nel1 CocraBnenue TepMOXUMUYECKUX YpaBHEHUN
Nel2 M3ydyeHne XMUMHUYECKUX CBOMCTB COJIU
Nel3 M3yueHne XMMHUECKHUX CBOWCTB METAIIJIOB
Nel CocraBnenue Gpopmya U30MepoB
No2 CocraBienue Ha3BaHUI OPraHUYECKUX BELIECTB
Ne3 CocraBienne ypaBHEHHMI pa3HbIX THUIIOB PEAKIUI
Ne4 Pemenune npoguinpoBaHHbIX 3a/1a4
Ne5 CocraBieHne ypaBHEHHH, XapaKTEPU3YIOIUX CBOWCTBA aJIKaHOB
Ne6 CocraBneHue ypaBHEHHH, XapaKTEPU3YIOINX CBOMCTBA aIKEHOB
Ne7 CocraBieHue ypaBHEHUH, XapaKTEPU3YIOIIUX CBOMCTBA AJIKUHOB
Ne8 CocraBneHue ypaBHEHMH, XapaKTEpU3YIOIINX CBOMCTBA apEHOB
Ne9 CocraBnenne reHeTUUECKOM CBSI3U TOMOJIOTHYECKUX PAIOB
Nel0 CocraBrnenre ypaBHEHHI, XapaKTEPU3YIOLIMX CBOMCTBA CIUPTOB
Nell CocraBnenue ypaBHEHHI, XapaKTEPU3YIOLINX CBOWCTBA KAPOOHOBBIX KUCIOT
Nel2 CocraBnienue ypaBHEHUI, XapaKTEpU3YIOIINX CBOIMCTBA CIOKHBIX 3QHUPOB
Nel3 CocraBrieHne ypaBHEHUH, XapaKTEpU3YIOLIUX CBOMCTBA AMUHOB
Nel4 CocraBrneHne ypaBHEHHN, XapaKTEPU3YIOIIUX CBOMCTBA aMUHOKHUCIIOT
Nel5 Pacno3naBanue miaacTMace ¥ BOJIOKOH
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3 CIUCOK YUYEBHOM JINTEPATYPBI

OcHoBHas1 JiUuTEpaTypa

[Ma6puensa , O.C. Xumus yued. Ui CTyI. yupexaeHuit cpea.mpod. oopazosanus /O.C.
I"a6puensu, U.I'. OctpoymoB. — 9-¢ u3x., crep.- M.: M3naTenbcekuii ieHTp «Akagemusy», 2013.-
336,[16] n.B.uL.

["abpuensn ,0.C. Xumus 11 npodeccuii 1 CrenuaIbHOCTeH TEXHUIECKOTo Mpopuiist yueOHUK
/0.C. I'abpuensn, U.I'. OctpoymoB. — 5-¢ u3a., crep.- M.: 3narensckuii HeHTp «AKaaeMus,
2013.- 256,[8] y.uB.HII.

[Mabpuensu, O.C. Xumus B TeCcTax, 3aja4ax U yIpaKHEHHUIX: y4e0.mocodue s CTy/I.
yupexenuit cpen.npod. oopazosanus /O.C. 'abpuensy, [LI1. JIbicoBa. — 7-e u3a., crep.- M.:
W3narensckuit ieHTp «Akanemusi», 2013.- 224 c.

[Ma6puensu, O.C. [IpakTuky™m 1o oO11eit, HEOPraHUIECKOM U OPraHMYEeCKOM XUMHUU: yueO. 1Jis
CTYI. yupexaeHui cpen.npod. oopazosanus /O.C. ['abpuensu, U.I'. Octpoymos, H.M.
HopodeeBa — 5-¢ uza., crep.- M.: U3narenbckuit neHTp «Akanemusi», 2014.- 256 c.

Xumus: ipaktukyMm: yaeb.mocooue /O.C. I'abpuensa, U.I'. Octpoymos, H.M. Jlopodeesa, C.A.
Cnankos/ mox pen. O.C. 'abpuensna.- M.: M3naTenbckuii neHTp «Akagemus», 2013.- 304 c.

Epoxun, FO.M. Xumus: yue6. 1is cTya. yupexaeHuil cpen.npod. oopazosanus /FO.M. Epoxun,
N.T". OctpoymoB. — 16-¢ u3., cTep.- M.: 3natenbckuii neHTp «Axagemus», 2013.- 400.

Epoxun ,JO.M. Co0pHHK TECTOBBIX 3a1aHuil o xumuu yued.nocobue /HO.M. Epoxun,- M.:
N3narenbckuii neHTp «Akagemus», 2014.- 128.

Epoxun, FO0.M. Xumus: 3anaun u ynpaxsaenus y4e0. mocobue /KO.M. Epoxun- M.:
W3narenbckuit ieHTp «Akanemusi», 2014.- 288 c.

JonotHUTEILHAS JTUTEPaTypa

INabpuensa, O.C. Xumust nis npenonasarens [ Tekct]: yaeOHo-meToanueckoe mocodue / O.C.
["a6puensu, I'.I'. JIpicoBa — M.: Akanemusi, 2006.

Apremenko, A.U. Oprannueckas xumus [Texcr]:/ A.U. Apremenko - M.: Beicias mkoia,
2006.

Axwmero, H.C. O6mas u Heopranudeckas xumus. [ Tekcr]:/ H.C.AxmetoB - M.: Beicmrast
mkona, 2008.

Huxonbckuit, A.b. Xumus [Tekcr]:/ A.b. Hukonsckuii, A.B. CyBopos. - CI16.: Xumusnar,
2007.

['munka, H.JI. O6mas xumust. [Tekct]:/ H.JI. T'munka - M.; Beictas mkona, 2007.

[TerpoB, A.A. Oprannueckas xumus. [Texct]:/ A.A. Ilerpos, X.B. banbsn, A.T. Tporienko.
- CII6.: «MBan demopony», 2008.
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3notHukoB, D.I'. Kpatkuii cnpaBounuk no xumuu [Tekcr]:/ O.I'. 3notnukos - CII6.,
N3patensctBo [Tutep; 2008.

I"a6puensu, O.C. Hacronbnas kaura yaurens xumun. 10 knace [Teker]:/ O.C. 'abpuensi,
N.I'. OctpoymoB. —M.: bauk u Ko I'; 2001.

Kyssmenko, H. E. CipaBounuk mkosnpHuka mo xumun 8§ — 11 kmaccesr [Tekcr]:/ H. E.
Kyspmenko, B. B. Epemuna, E. A. Epemuna. — M.: OHUKC 21 Bek, Mup u O6pazoBanue, 2002

Makcumenko, O. O. Xwumus [Tekcr]: I[locobme mist mocrymaromux B By3el / O. O.
Maxkcumenko. -M.: OKCMO, ®unonorndeckoe oomectso «Ciaosoy, 2003.

Konsuioa, H.A. [llkonpHBIN cipaBounuk 1o xumun [ Tekcr]:/ KombiioBa H.A. — 1. PocToB-
Ha [{ony: ®enukc, 2010.

[Terpos, A. FO. YHHUBepcanbHBIi CIPAaBOYHMK 110 XUMHH 151 IIKOJIBHUKOB [ Texct]:/ A. 1O.
ITerpos - M.: Jluct, 2007.

bnunos, JI. H. CipaBounuk o xumuu [Tekcr]:/ JI. H. bimnos, U. JI. Tlepdunosa, JI. B.
IOmamesa, P. I'. UyBunsie - M.: IIpocnekr, 2011.

Openkens, E. H. Camoyunrens mo xumun [Tekct]: / E. H. ®penkens - M.: Criytauk+, 2012.

HUHTEPHET-PECYPCbI

Kypuan "Xumus u Kuznb - XXI Bek" // - pexxum gocryna: http://www.hij.ru

Mup xumuu // - pexxum gocryma: http://chemistry.narod.ru

["azera "Xumus" u3maTelbckoro qomMa 1-ro ceHTSOPS // - peXKUM JToCTyIa:
http://him.1september.ru

IIpocras nayka SIMPLE-SCIENCE

Cair COACPKUT BUACO 3aHUMATCIIbHBIX XUMHUYCCKHUX OIBITOB U SKCIICPUMCHTOB 110 XUMUHU, UX
omnucanue. IMeeTcsa BO3MOXKHOCTh CKaUMBaHUS.

Xumus 1 JKu3ub

Hayuno-nonynspusiii ;xypHan "Xumus n XKuzHp" cOnepKUT 31EKTPOHHBIE BEPCUH KYypHAIA,
pa3IMyYHbIE CTaThU U CCHUIKH.

XHUMHA 1 XUMHKH

CaliT colepKUT 3JEKTPOHHBIE BEPCUU JKypHasa "XUMUSA U XUMUKH'", CCBUIKM HAa BUJIEO, KHUTH U
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http://chemistry.narod.ru/
http://him.1september.ru/
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http://panfilushkinaov.ucoz.ru/dir/0-0-1-17-20
http://panfilushkinaov.ucoz.ru/dir/0-0-1-14-20

JIpyrue MaTepualibl 10 XUMHUH.

YueOHble BWIEOMATEPHAJIBLI 110 KYPCY 0011l M HEOPraHM4eCKoi XMMHUHU

CrpaHuna coiepXuT yueOHbIe BHICOMaTepUaIIbl, CO3/IaHHbIE XUMUYECKUM (akyabTerom MI'Y.
[ToMuMoO BUEO 3/1€CH MOYKHO HAWTH JIEKIIMU U IIPE3EHTALMU 110 Kypcy o01iel u
HEOPraHMYECKOM XMMUH, CO3JaHHbIE CT.H.COTp., K.X.H., I.Il.H. 3aropckuM B.B.

100+ >KcIepuMEeHTOB 0 XUMUH

Caiit npencrasisieT co00i HAOOp yU4eOHBIX BUJIEO IKCIIEPUMEHTOB IO XUMHUU.

AJXMMUK

CailT conepXUT UHTEPECHYIO HH(OPMAITHIO, pa3MEIIEHHYIO B pa3enax "XuMuueckue
HoBocTH", "XuMus Ha KaXIbll AeHb", "KyHcTkaMepa-xuMudeckuilt myszei" u nip.

Iloptana: Xumus - Bukunenus

XUMHUYECKUH TTOpTajl COASPKUT MHPOPMAILIMIO O XUMHUHU KaK HayKe, €€ pa3jiesiax, OCHOBHBIX
KJIaccax BEIIECTB, M3BECTHBIX XUMHUKAX, MHTEPECHBIE UCTOPUUYECKHE (PAKTHI U CTAThH.
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