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IlosicHuTeNbHAA 3alICKA

Pabouass mporpamma 31eKTUBHOTO Kypca 1mo xumun 10 kinace (yriryOn€HHBIN ypOBEHB) COCTaBICHA Ha
ocHoBe [IprMepHOii mporpaMmBbl CpeHETo 00IEero 0Opa3oBaHUs COCTABICHHON B COOTBETCTBHHU C
®I'OC COO u Ha ocHoBe [TprMepHOIi TporpaMMbl 10 XUMUK OCHOBHOT'O OOIIEro 00pa3oBaHus MO
xumuu asropa O.C. I'abpuensina,

[Iporpamma paccunTtana Ha yriryona€HHbIN ypoBeHb 102 yaca (3 yaca B HEZIETIO)

Leap xumuyeckoro odopazoBaHusi

yCBO€HHE Ba)KHeHIIMX 3HAHUH 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHH; XHUMHYECKOUH
CHMBOJIHKE;

OBJIaJIeHHEe YMEHUsIMM HAOIIOJaTh XMMHYECKHE SIBJICHHUS, TMPOBOJUTh XUMHUUYECKUU
IKCIIEPUMEHT, MMPOU3BOIUTH PACUETHl HA OCHOBE XMMUYECKUX (POPMYIT BEIIECTB U YPABHCHHUM PEaKIIHii;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB M WHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B Tpoliecce
MPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIILHOTO MPUOOPETEHHS 3HAHUM B COOTBETCTBUU C
BO3HUKAIOIINMH JKH3HEHHBIMU TTOTPEOHOCTSIMU;

BOCIIMTAHME OTHONIICHUS K XUMHUU KaK K OAHOMY H3 (YHIaMEHTAJIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHMS M DJIEMEHTY OO0II€YeIOBEUECKON KYIbTYPHI;

NpUMeHeHHe TOJYYeHHBIX 3HAHMN M YMeHMil Il Oe301acHOTO HCMOJb30BAHMS BEIIECTB H
MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha TPOW3BOJCTBE, PEIICHHUSI MPAKTHUUECKHX 3a7ad B
MOBCEAHEBHOM JKU3HM, TMPEAYNPEKICHUS SBICHHUM, HAHOCAIIMX Bpeld 3I0pOBbIO0 4YEJIOBEKa U
OKpYKarolleu cpene.

OcHOBHOeE co/lep:KaHue IJIEKTUBHOI0 Kypca xumun 10 kiacc
Yrayouaéunbiid yposens (102uaca)

1.0cHoOBHBIE 110J10KeHHS] TEOPHH CTPOCHHSI OPraHUYEeCKUX COeIMHeHUH. X1MMUYECKOe CTPOEHUE KaK
NOPAZOK COEMHEHUS U B3aUMHOTO BJIMSIHUS aTOMOB B MoJjieKyiax. CBOMCTBO aTOMOB yriepoJa
00pa30BbIBaTh NPSMbIE, Pa3BETBICHHbIE U 3AMKHYTBIE LIEIH, OPAUHAPHBIE U KPATHBIE CBSI3U.
I'omonorus, nzomepus, GyHKIHOHAIbHBIE IPYIIIIbI B OPraHUYECKUX COEANHEHHUAX. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMHUYECKOro cTpoeHus. Knaccudukanus oprannyeckux coeinHeHnit. OCHOBHbIE
HaNpaBJICHUs PA3BUTUS TEOPUU XUMUUECKOTO CTPOCHMSL.

OO6pa3oBaHue OpIUHAPHBIX, IBOWHBIX U TPOMHBIX YTJIEPO-yIIIEPOIHBIX CBA3EH B CBETE MPECTABICHUN
0 rUOpUIN3AINH AIEKTPOHHBIX 001aKOB. HonHblil U c80000HO-PAOUKANLHYIL PA3PBIE KOBANEHMHBIX
ces3zell.

2.1IpenebHble YI1eBOAOPOAbI (AKaHbl), 0011as popMylia cCOCTaBa, FOMOJOTHUECKasi pa3HOCTb,
XUMHYeCKoe cTpoeHue. KoBaneHTHbIE CBA3M B MOJIEKyNax, SP°-rubpuausanys. 3ursarooopasHoe
CTPOEHHUE YIJIepOIHOM LIEMH, BO3MOXKHOCTb BpAIlleHHsI 3BEHbEB BOKPYT YIIIEPO-YIIEPOAHBIX CBSI3EH.
N3omepus yriaepoanoro ckeiera. CucreMaTuyeckasi HOMEHKIATypa. XUMHUYECKHE CBOWCTBA: TOpEeHHe,
raJlonJUpoOBaHKe, TEPMUUYECKOE PA3JIOKEHNE, IETUAPUPOBAHKE, OKHCICHHUE, H30MepH3alni. MexaHu3m
peakuuu 3amerienus. CuHTe3 yriaeBo1opo1oB (peakuus Bropua). [IpakTHueckoe 3HaueHHE TPeIeTbHbIX
YTJIEBOJOPOIOB U Ux eanocenozamewennvix. [lonyuenre Bo0poia U HEMpeaeIbHbIX YIIIEBOA0POIOB U3



npenensHbix. OnpeneneHne MoJIeKyIIpHOH (GopMyIbl Ta3000pa3HOTO YTIEBOIOPOIA MO €r0 INIOTHOCTH
Y MacCOBOM J0JI€ 3JIEMEHTOB UJIU I10 IPOJAYKTaM CrOpaHUsl.

3.HenpeneabHble yriIeBoA0PoabI Psiia dTHIeHa (AJKeHbI). SP2 u sp-THOPHAN3AIHS HIEKTPOHHBIX
00JIaKOB yIIIEPOAHBIX aTOMOB, G- U T-CBSI3U. VI30Mepus yriepoaHOTO CKeJleTa U TMOJI0KEHUS IBOMHOM
cBaA3u. HomeHnkiaTypa 3THIIEHOBBIX yIJIeBOAOPOIOB. I'eoMerpudeckas nsomepus. XUMUYECKUE
CBOMCTBA: MPUCOEAVHEHUE BOJAOPOIA, TAIOTEHOB, TAJIOT€HOBOIOPOJOB, BOIbI, OKUCIICHHE,
nonumepusanusa. Mexanusm peakunu npucoeauHenus. [Ipasuno MapkoBHukoBa. [lomydenue
YIJIEBOJIOPOJIOB pEeaKUUEn JeruapupoBanys. [[puMeHeHre 3STHIICHOBBIX YIiI€BOJOPOAOB B
opranuueckoM cuHrese. [loHnsTre o 1MeHoBBIX yrieBojopoaax. Kayuyk kak npupoHblii OJIUMED, €ro
CTpOEHHE, CBOICTBA, BYJIKaHU3ALUs. ALIETUIIEH — [IPEICTABUTEND aJIKUHOB — YIJIEBOJIOPOIOB C TPOMHOM
CBA3bI0 B MoJieKyJsie. OCOOEHHOCTH XUMUYECKUX CBOMCTB aneTwiieHa. [lonydyenue aneruiena,
MIPUMEHEHHE B OPraHUYeCKOM CHHTE3E.

4.ApoMaTu4YecKHue yIi1eBoAOPOAbl. DIEKTPOHHOE CTPOCHNE MOJIEKYJIbl. XUMHUUYECKUE CBOMCTBA
OeH30J1a: peakIuu 3aMelieHus (OpoMupoBaHre, HUITPUPOBAHKE), IPUCOCTUHEHUS (BOJOPO/Ia, XJIOPa).
I'omomnoru 6eH3oiia, u3oMepus B psily roMoJoros. BzaumHoe BimsiHuE aTOMOB B MOJIEKYJIE TOJIyOJIa.
[Tonyuenue u npuMeHeHue OeH301a U ero roMoJioroB. [IoHsATHE 0 ATOXUMHKATaX U UX U CIOJIb30BaHUU
B CEJIBCKOM XO35HCTBE C COOI0ICHNEM TPEOOBaHUI OXpaHbl IPUPOIbI.

CpaBHEHHE CTPOCHHUS U CBOMCTB MPEAETbHBIX, HETIPEIEIbHBIX U aDOMATUYECKUX YITIEBOJOPOJIOB.
B3anumocBs3b TOMOJIOTHYECKUX PSAOB.

[IpupoaHble HCTOYHHUKH YTIIEBOJAOPOJIOB U UX NepepadoTka. [Ipupoanblil 1 monmyTHBIA He(TAHOM ra3bl,
UX COCTaB M MCIIOJIb30BaHKE B HapoJHOM xo3siicTBe. HedTh, ee coctaB u cBoiictBa. [IpoaykTsl
¢bpaxionHoi neperonku Hedtu. Kpekunr u apomatuzanus HegprenpoaykToB. OXpaHa oKpyKaroleu
cpensl pu HeTenepepadoTKe U TPAHCTIOPTUPOBKE HEPTENPOLyKTOB. OKTAHOBOE YUCIIO OEH3MHOB.
CriocoObl CHUKEHHS] TOKCHYHOCTH BBIXJIOMTHBIX Ta30B aBToMoOmIel. KokcoBanrne kaMeHHOTO yTiis,
MPOIYKThI KoKcoBaHus. [Ipobiaema noaydeHus KUAKOTO TOIUIUBA U3 YIJIsl.

5.CnupThl ¥ peHO0IbI. ATOMHOCTD CIIUPTOB. DJIEKTPOHHOE CTPOCHHUE (PYHKIIMOHAIIBHON TPYIIIIHI,
noJispHoCTh cBs3U O — H. ['oMonorndeckuii psii npeeabHbIX 0AHOATOMHBIX cCIUPTOB. M3omepust
YTIEPOJHOIO CKEJleTa U MOoJIOKEeHUs (PyHKIIMOHATBHOU rpynmbl. CHUPTH IEpBUYHBIE, BTOPUYHBIE,
TpetuuHble. HomenkmaTypa cniupToB. BogopoiHas cBsi3b MEXy MOJIEKYJIaMU, BIUSHUE €€ Ha
(buznyeckue CBOMCTBa CIMPTOB. XUMHUYECKHE CBOICTBA: TOPEHUE, OKUCICHUE JI0 allbJeTU/IOB,
B3aUMO/ICHCTBHUE CO IIETOYHBIMU METAJJIaMH, FAJIOT€HOBOIOPOIaMHU, KAPOOHOBBIMH KHCIOTAMH.
CwMmeleHre 3JeKTPOHHOM INIOTHOCTH CBSI3U B TUAPOKCHIIBHOM I'PYIIIE MO/ BUISIHUEM 3aMECTUTEIIEH B
YTIeBOAOPOIHOM panukaine. [IpumeHenue cnupToB. SII0BUTOCTh CIUPTOB, T'YOUTEIHLHOE BO3/ICHCTBUE
Ha opranusMm uesoBeka. [lonyuenue ciupToB U3 NpeAenbHbIX (Yepe3 raloreHONPOU3BOIHbIC) U
HEIpPEAENIbHBIX YIIIEBOAOPOA0B. [IpOMBINIIEHHBIN CUHTE3 METAHOJIA.

OTUJICHIIIMKOJIb U TIUIEPUH KaK MPEJACTaBUTEIN MHOTOATOMHBIX CIUPTOB. OCOOCHHOCTH UX
XUMHUYECKUX CBOMCTB, IPAKTUYECKOE UCIIOJIb30BAHUE.

®enonbl. CTpoeHue GeHOIOB, OTIUYHE [0 CTPOCHUIO OT ApOMATHUECKUX CIUPTOB. Pu3ndeckue
CBOMCTBa (PEHOJIOB. XMMUYECKHE CBOMCTBA: B3aUMOJCHCTBHE C HATPUEM, LIEI0UYbI0, OPOMOM.
BsaumHoe BrnusiHuEe aToMOB B MoJsieKkysie. CriocoObl OXpaHbl OKPYXKAIOIIEH Cpeibl OT MPOMBIIIEHHBIX
OTXOJIOB, COAEPKAIIUX (PEHO.

6.Aabaernabl. CTpoeHHe anbJeruoB, GYHKIMOHAIbHAS TPYIIA, €€ JEeKTPOHHOE CTPOCHHUE,
0COOCHHOCTH JIBOMHOM cBsi3u. ['oMonornueckuit psn anbaeruioB. Homenknatypa. XuMudeckue
CBOMCTBA: OKHUCIIEHHUE, TPUCOEANHEHNE BoAopoa. [lonyuenue anbaernioB OKMCIEHUEM CIIUPTOB.
[TonyueHune yKCyCcHOTO albJerusia rupaTtaluei aleTuiaeHa U KaTaTuTHYeCKUM OKUCIIEHUEM dTUJICHA.
[IpumeHeHre MypaBBUHOTO U YKCYCHOTO ajIbAETUIOB.

Crpoenue keroHoB. Homenknarypa. OcobeHHOCTH peakiuu okuciaeHus. [loaydyenne keToHOB
OKHCJIEHHEM BTOPUYHBIX CIIUPTOB. AIIETOH — BaKHENIINH [TPEICTABUTEND KETOHOB, €T0 MTPAKTUYECKOE
HCII0JIb30BAHNUE.

7.CTpoeHHe KAapOOHOBBIX KHCJIOT. DJIEKTPOHHOE CTPOCHUE KapOOKCUIILHOM IpyIIibl, 00BbsICHEHNE
MOABMKHOCTH BOJOPOIHOTO aroma. OCHOBHOCTb KUCIIOT. | OMOJIOTMUECKHU psi IPEAETBHBIX
OJIHOOCHOBHBIX KuCJOT. HomeHknaTypa. XuMnu4yeckue cBOMCTBA: B3aUMOJIEHCTBUE C HEKOTOPBIMU



MeTajljlaMy, 1eJ104YaMy, ciupTaMu. M3MeHenue cuibl KUCIIOT 10/1 BIUSHUEM 3aMECTUTENCH B
yII€BOIOPOTHOM pajukaie. OcoOEHHOCTH MypaBbUHOM KUCIOTHI. BaxkHenue npeacTaBuTeNnu
KapOOHOBBIX KUCIOT. [loydeHne KUCI0T OKUCICHUEM alIbJIETU/IOB, CIIUPTOB, MPEIEIbHBIX
yrIeBoA0poAoB. [I[puMeHeHne KHCIOT B HAPOJHOM X03siicTBE. Mblila KaK COJIH BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.

AXpHIIOBast ¥ OJISMHOBAs KMCIIOTHI KK MPEJICTABUTENN HETPEICIbHBIX KapOOHOBBIX KHCIOT. [ToHsATHE 0
KHMCJI0TaX HHOM OCHOBHOCTH.

I'enernueckas cBs3b YII€BOJAOPOJOB , CHUPTOB, aJbAECTUA0B U KETOHOB, KAPOOHOBBIX KUCIIOT.
8.Ctpoenue cia0:xkHbIX 3pupoB. OOpaTUMOCTh peakuy dTepruuKain. [ uapoau3 cloKHBIX 3(PUPOB.
[IpakTHueckoe UCHOIb30BaHUE.

XKupsl kak ciokHbIe 3(UpPHI TIULEPUHA U KapOOHOBBIX KUCIOT. JKuphl B IpUpoie, X CBOMCTBA.
[IpeBpaieHus >kMpoB MUK B OpraHu3Me. ' uaposins v ruipupoBaHue >KUPOB B TEXHUKE, MPOTYKThI
nepepadboTku xkupoB. [lonarue o cunteTnueckux morwmux cpenctax (CMC) — ux cocraBe, CTPOCHUH,
O0COOEHHOCTSIX CBOMCTB. 3amura npupoasl ot 3arpszHenuss CMC.

9.Kuaccudukanus yrieBoaos.

['mroko3a Kak BaKHEUIINM MPEICTABUTENb MOHOCAXapua0B. PU3NUECKUE CBOMCTBA U HAXOXKJICHUE B
npupoe. CTpoeHue rioKo3bl. XUMUYECKHE CBOMCTBA: B3aUMOJICHCTBUE C THIPOKCHIaMU METaJlIOB,
peaxkuu OKUCIIEHHUs, BOCCTaHOBJIEHHUS, OpokeHus. [Ipumenenne rimoko3sl. OpyKTo3a Kak H30Mep
TJTFOKO3BI.

KpaTkue cBefeHust o cTpoeHuH 1 cBoicTBax puOO3bl U A€30KCUPUOO3bI.

Caxapo3a. ®usnueckne CBONCTBA U HAXOXKICHHUE B IIPUPOIie. XMMUYECKHE CBOMCTBA: 00pa3oBaHue
caxaparoB, THJIpOJiu3. XMMHUYECKHE MTPOLECCHI MOTyYEHHUS Caxapo3bl U3 MPUPOJHBIX HCTOYHHUKOB.
Kpaxman. CTpoeHue MakpoMOJIEKYIl U3 3BEHBEB TIIIOKO3bl. XUMHUECKHE CBOICTBA: peakius ¢ ioaoMm,
ruaponn3. [IpeBpamienns kpaxmasna MUY B OpraHu3Me. [ TMKoreH.

enmronosa. CTpoeHre MaKpOMOJIEKYN U3 3BEHBEB ITIOKO3bl. XUMUYECKUE CBOMCTBA: THIPOJIH3,
o0OpazoBaHue CIIOKHBIX 23QupoB. [IpuMeHeHHEe EUTI0I03BI U €€ TPOU3BOAHBIX. [loHsITHE 00
HCKYCCTBEHHBIX BOJIOKHAX Ha IIPUMeEpE alleTaTHOTO BOJIOKHA.

10.CTpoeHnue aMMHOB. AMUHOTPYIIIA, €€ JIEKTPOHHOE CTPOCHUE. AMUHBI KaK OpraHUYeCKue
OCHOBAaHU$, B3aUMOICUCTBHE C BOJIOM U KHCIOTaMU. AHWINH, €r0 CTPOCHUE, IPUINHBI OCTIa0IeHUS
OCHOBHBIX CBOMCTB B CPaBHEHMH C aMHUHAMH IpeaesbHOro psja. Ilonydyenune anninna n3
HUTpOoOeH3011a (peakiys 3UHUHA), 3HAUCHHUE B Pa3BUTUU OPTaHUYECKOTO CUHTE3A.

CtpoeHne aMHHOKUCIIOT, UX (U3HYecKue CBOoMcTBA. M3oMepust aMHHOKHCIIOT. 1 1. AMHHOKHCI0THI KaK
amdoTepHbIe OpraHuvyeckue coeqnHeHus. CUHTE3 MENTUIOB, UX CTpOoeHUE. bruosornueckoe 3HaueHne
(-aMUHOKHUCJIOT.

Obuwee nousamue o 2emepoyurIudeckux coeounenusx. Ilupuoun u nuppon Kaxk npedcmasumenu
a30mcooepxcaujux 2emepoyuKios, Ux 1eKmporHHoe CImpoenue, apoMamuieckull xapakxmep, pasiudue 6
NposGeHUU OCHOBHBIX c80licm8. IIypunosvle u NUPUMUOUHOBbIE OCHOBAHUS, 8X00AWUE 8 COCMAB
HYKIEeUHOBBIX KUCTIOM.

12.beaku kak 6uonomMepbl. OCHOBHbIE aMHUHOKHUCIIOTHI, 0Opasyromue oenku. [lepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa O6enkoB. CBoMCTBa OEIKOB: TUAPOIIN3, IeHATYPAlHsl, [IBETHbIC
peakiuu. [IpeBpaiienus GeNKOB MUK B OpraHu3Me. Y CIexXu B U3y4eHUH CTPOCHUS U CUHTE3€ OEIKOB.
13.Cocmag nykneunoewix kucnom ([{HK, PHK). Cmpoenue nykieomuoos. Ilpunyun
KOMNnleMenmapHocmu 8 nocmpoenuu 0sotinotl cnupanu /[HK. Ponbs HyK1eunogvix Kuciom
JHCUZHEOesIMENIbHOCMU OP2AHUZMOS.

14.001mue NOHATHS XMMHH BBICOKOMOJIEKY/ISPHBIX COeIMHEHHMI: MOHOMED, NTOJIUMED, CTPYKTYpPHOE
3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPENHAS MOJIEKYIIsIpHas Macca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPHU3aLUs U NIOJMKOHAeHcauys. JInHeliHas, pa3BeTBICHHAs
U TIPOCTPAHCTBEHHAS CTPYKTYpa MOJIMMEPOB. AMOp(HOE U KPUCTAIIIMUECKOE CTPOCHHE. 3aBUCUMOCTh
CBOJCTB IOJIMMEPOB OT CTPOECHHSI.

TepMorutacTu4HbIE U TEPMOPEAKTUBHBIE NTOJIMMEpBI. [lomaTHieH, MONMUIPONNIIEH, OJIUCTUPOI,
MOJIMMETUIIMETAaKpUiIaT, (heHOI(POpMaIbAETHIHbIE CMOJIbI, UX CTPOCHUE, CBOMCTBA, IPUMEHEHHE.
Komno3utel, 0cOOEHHOCTH UX CBOMCTB, MEPCIIEKTUBbI HCIOIb30BAHUS.



[IpoGnema cuHTe3a Kaydyka U peuienue ee. MHOrooOpasue BUI0B CHHTETHYECKHX KaydyKOB, UX
cneun(puveckre cBoicTBa 1 mpuMeHeHne. CTepeoperyisipHble KayqyKu.

Cunternyeckue BosokHa. [lommadupHoe (;1aBcan) U noaraMuaHOE (KalpoH) BOJIOKHA, UX CTPOECHHE,
CBOHCTBA, IPAKTUYECKOE HCIOIb30BaHUE.

[Tpo6nembl 1anbHEHIIETO COBEPIIEHCTBOBAHMS MTOJTMMEPHBIX MaTEPHUATIOB.

Jemoncmpayuu
1.Mopenu MoJeKys yrieBoJI0poJA0B U rajoreHONpPOU3BOIHBIX.
2.0OTHO1IEHHE ITPENIENIbHBIX YIIEBOIOPOIOB K pacCTBOpaM KHUCIIOT, LIEJI0YEH, IepMaHraHaTa Kajus.
3.'openue sTuieHa, B3aMMOICHCTBHE ATUIICHA ¢ OPOMHOI BOJIOK M paCTBOPOM IEpPMaHTaHaTa KaJHsL.
4.TToka3 00pa3IoB U3ICIHI U3 IMOJMATUIICHA U TIOJTUIIPOTIHIICHA.
5.beH30:1 Kak pacTBOPHUTEINb, TOPEHUE OEH301a.
6. OTHoleHue OeH30J1a U TOyoJsia K OpOMHOM BOJIE M pacTBOpY I€pMaHraHaTa Kajus.

7.CpaBHEHUE CBOMCTB B TOMOJIOTMYECKOM PsIly CHUPTOB (PaCTBOPUMOCTH B BOJIE, TOPEHUE,
B3aMMOJICHCTBUE C HATPUEM).
8.ITomyueHune yKCyCHO-3THIIOBOTO dupa.
9.B3anmoieficTBHE CIUTPTOB C HATPHUEM.
10. OTHOIIEHUE OJIEMHOBOM KHUCIIOTH K OPOMHOM BOJIE ¥ paCTBOPY NIepMaHTaHaTa Kajusl.
11. B3aumopeiicTBre TIIFOKO3bI C aMMHUAYHBIM PacCTBOPOM OKCHJIa cepedpa 1 THAPOKCHIOM Mean (+2).
12.06pa31bl 1acTMacc, CHHTETUYECKUX KaydyyKOB M CHHTETHYECKHX BOJIOKOH. [IpoBepka miactmace,
CUHTETHYECKUX KaYIYKOB M CHHTETHYECKUX BOJIOKOH Ha DJIEKTPUUYECKYIO TPOBOAMMOCTh. CpaBHEHHE
CBOMCTB TEPMOTUIACTUYHBIX U TEPMOPEAKTHBHBIX MTOJTMMEPOB.

Jlabopamopnusie onvimot
1.MopaenupoBaHre MOJIEKYJ YTI€BOA0POIOB.
2.PactBopeHue IrMIeprHa B BOJE, €r0 TUTPOCKONMMYHOCTh. B3anMoneiicTBHUE riulepruHa ¢
rugpokcugom meau (11).
3.0kucieHue cnupTa B albAeTU .
4.PacTBOPUMOCTH allETOHA B BOJIE, ALIETOH KaK PaCTBOPUTEIb, OTHOLIEHUE allETOHA K OKUCIIUTENISIM.
5.I1ony4eHue yKCyCHOM KHCJIOTHI U3 COJIM, OTIBITHI C HEM.
6.OTHOLIIEHNE KUPOB K BOJE U OPraHUYECKUM PACTBOPUTENAM. J[0Ka3aTebCTBO HENPEAEIBHOTO
xapakTepa )KupoB. OMBUICHHUE KUPOB.
7.CpaBHEHHE CBOMCTB Mbljla 1 CHHTETHUECKHX MOIOILIUX BEIIECTB.
8.B3aumoieiicTBrE pacTBOpa rI0K03bI ¢ ruapokcuaom meau (11).
9.B3aumopeiicTBUE Kpaxmania ¢ H0JI0M, THAPOIIU3 KpaxMaina. O3HaKOMJIEHHE ¢ 00pa3iaMy MPUPOIHBIX
U UCKYCCTBEHHBIX BOJIOKOH.
10.MccnenoBanue CBOMCTB TEPMOILIACTUYHBIX MOJUMEPOB (MOJIUAITUIICHA, TTOJIMCTUPOIIA U JP.):
TEPMOIUIACTUYHOCTh, TOPIOYECTh, OTHOLIEHUE K PACTBOPAM KHUCIIOT, IIEJI0YEH, OKUCIUTENEH.
OO6HapyxeHHue XJI0pa B TOJTUBUHIIXIIOPHIE.
11.0OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KUCIOT U mienoveil. [lonyyenue Hutei u3
KalpOHOBOM CMOJIbI WJIM CMOJIbI JIaBCaHA.

Ilpakmuueckue padomoi
1.Onpenenenre opraHu4ecKuX BELIECTB B MPOIYKTAaX PACTUTENILHOTO U )KMBOTHOTO IMPOUCXO K ACHUS
2.IlonyueHue u uccael0BaHUE CBOWCTB 3TUJICHA.
3. [lomydeHue yKCyCHOM KHCIOTHI U U3y4€HUE CBOMCTB.
4.Penienne sKCcriepMMEHTANIBHBIX 3a/1a4 HA paclo3HaBaHUE OPraHUYECKUX BEUIECTB M0 XapaKTePHBIM
peaKIUsM.

Pacuemmnvie 3a0auu



HaxoxneHue MonekyasipHOH (hopMyIIbl ra3000pa3HOro yrieBoJopoa 1o €ro MIOTHOCTU U MacCOBOM
JI0JI€ 3JIEMEHTOB UJIM 110 IPOJYKTaM CTOPAHUS.
HaxosxaeHne MOJeKyIsIpHOUM U CTPYKTYPHOU (DOPMYIIBI BEIIECTBA MO MPOAYKTaM XUMUYECKUX PEaKIUi.

15.buojiornyeckn aKTUBHbIE Beliecrna.

XUMUYECKHUE MPOIIECCHI B )KUBBIX OpraHu3Max. bHOIOrnuecky akTHBHBIC BEIIECTBA. XUMHUS U
310poBbe. [1pobiieMbl, CBS3aHHBIE ¢ MPUMEHEHHEM JICKAPCTBEHHBIX TIPEIIapaToB.

XumHus B TOBCEAHEBHOM >ku3HU. Mororue u unuctsme cpeacrsa. [Ipasuna 6e3onacHoit paboThl o
cpeacTBaMu OBITOBOW XUMUMU.

OO01re TPUHIUITE XUMUYIEeCKON TeXHOJIOTHH. [IpUpoTHbIC HCTOYHUKN XUMUYECKUX BEIIECTB.
[Tommmepsr. [TmacTMaccel, BOJIOKHA, Kaydykd. HoBbIe BeliecTBa M MaTepralibl B TEXHHKE.
XUMHYECKOE 3arpsS3HEHUE OKPYKAIOIIEH CPe/Ibl ¥ €T0 MOCIEICTBHS.

[TpoGiembl 6€30MMaCHOTO MCITOJIH30BAHMSI BEIIECTB U XUMHUYECKUX PEAKITUI B COBPEMEHHOW KU 3HH.
Tokcu4HbIC, TOPIOYHE U B3PHIBOOTIACHBIC BEIIECTBA.

HcTounnkn XUMHYECKOH HHPOpMAIUK: yaeOHbIe, HAyIHbIC U HAYIHO-ITOMYJISIPHBIC H3TaHUS,
KOMITHIOTEPHBIC 0a3bl TAaHHBIX, pecypchl MHTepHeTA.

Hemoncmpayuu
OO0pa31el IekapCcTBEHHBIX TTpenapatoB. OOpa3iibl BUTAaMUHOB. Pa3iokeHue nepokcuaa Bo1opoa ¢
MTOMOIIBI0 HEOPraHUYECKOTO KaTanu3aropa (okcuaa mapranua (1V) u pepmenta (karanasa). JlefictBue
amMmJIa3bl CIFOHBI Ha Kpaxmall. OOpasibl KepaMUKH, METAIIO- M CTEKIOKEPAMUKH U U3JIEITHS U3 HUX.
OO6pa31bl TOKCUYHBIX, TOPIOYUX U B3PHIBOOMACHBIX BELIECTB.

Ilhanupyemoie pesynomamal

Buvinycknuk na y2nyoiennom yposne Hayuumca:

- pPacKpbIBaTh Ha MpUMEpaxX PoJib XMMHUHU B (DOPMHUPOBAHMHM COBPEMEHHOW HAyYHON KapTUHBI MHpa U B
MPAKTUYECKON JIEITEIBbHOCTH YEJIOBEKa, B3aUMOCBS3b MEXAY XMUMHUEW M JIPYTUMHU €CTECTBEHHBIMU
HayKamu;

- WUIIOCTPUPOBATH HA MPUMEpPAX CTAHOBJICHHUE MU IBOJIIOLMIO OPraHUYECKOM XMMHHU Kak HayKd Ha
Pa3IMYHBIX UCTOPUUYECKHUX dTANax €€ pa3BUTHS;

- YCTaHaBJIMBATh IPUYNHHO-CJICJICTBEHHBIE CBSI3U MEXy CTPOCHUEM aTOMOB XMMHYECKUX JIEMEHTOB U
MEePUOIMYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX AJIEMEHTOB M MX COCJAMHEHUUA B COOTBETCTBHM C
MOJIO)KEHUEM XUMHUYECKUX AJIEMEHTOB B MIEPUOJUYECKON CUCTEME;

- aHaJM3UpOBaTh COCTaB, CTPOEHHE W CBOWCTBA BEIECTB, NPUMEHSS TOJIOKEHHUS OCHOBHBIX
XUMUYECKUX TEOPUM: XUMUUECKOTO CTPOEHHUs OpraHuyeckux coeanHeHud A.M. byrnepoBa, cTpoeHus
aToMa, XMMHUUYECKOU CBSI3H, 3JIEKTPOJUTUYECKON AMCCOLMALMU KUCIOT U OCHOBAaHUM; YCTaHABJIMBATH
MIPUYHMHHO-CJIEICTBEHHBIE CBSA3U MEXY CBOMCTBAMU BEILIECTBA U €r0 COCTABOM U CTPOEHUEM;

- IPUMEHATH PaBUJIa CUCTEMATHYECKON MEXIYHAPOIHON HOMEHKIATYphl KaK CPEICTBA Pa3jIMUCHUS U
UICHTU(HUKAIIMH BEIIECTB MO0 UX COCTaBY U CTPOECHHIO;

- COCTaBIISITh MOJIEKYJISIPHBIC U CTPYKTYPHBIE (POPMYITBI HEOPTaHMUECKUX U OPraHMYeCKUX BEUIECTB KaK
HOcHUTeNel nH(popMaluKu O CTPOSHHUH BEIECTBA, €ro CBOWCTBAX U MPUHAJICKHOCTH K OMPEAeTICHHOMY
KJIACCY COCIMHEHUM;

- OOBSCHATH TPUPOIY U CIOCOOBI OOpa30BaHHUS XUMHUYECKOW CBS3U: KOBaJCHTHOW (TIOJSPHOM,
HEMOJIAPHOM ), HOHHOM, METaNTNYECKOM, BOAOPOTHOM - C IENbI0 ONPEACTICHIS] XMMUYECKON aKTHBHOCTHU
BEIIIECTB;



- XapaKTepH30BaTh (PU3MYECKUE CBOMCTBA HEOPraHUYECKHX U OPraHMYECKUX BEUICCTB M YCTAaHABIMBATH
3aBUCHMOCTh (PM3MYECKUX CBOMCTB BEIIECTB OT THIA KPHUCTAUTMYECKOH PEIICTKH;

- XapakTepu30BaTh 3aKOHOMEPHOCTH B H3MCHEHHMH XHMHUYECKUX CBOMCTB MPOCTBIX BEIECTB,
BOJIOPOJIHBIX COCJMHEHHIA, BBICIINX OKCHJIOB U TUIIPOKCHIIOB;

- NPHUBOJUTH MPHUMEPhl XMMHUYECKHX PEaKIMH, PACKPBHIBAIOIIMX XapaKTEPHbIC XMMUYECKUE CBOICTBa
HEOPraHWYEeCKUX U OPraHMYECKUX BEIICCTB H3YYCHHBIX KIIACCOB C IEIbI0 MX HWACHTH(UKAIMU U
00BsICHEHUS 00J1aCTH IPUMEHECHHUS;

- ONpE/ECNATh MEXaHNU3M PEAKIUHU B 3aBUCHMOCTH OT YCJIIOBUI MPOBE/ICHHS PEAKIIUU U POrHO3UPOBATh
BO3MOXKHOCTh MPOTEKAHUSI XMMHUYECKHX PEAKIUil HAa OCHOBE THIIA XMMHUYECKOW CBSI3U U aKTUBHOCTHU
peareHros;

- YCTaHaBJIMBATh 3aBUCHMOCTh PEAKI[MOHHOW CIIOCOOHOCTH OPraHMYeCKUX COCIMHEHHI OT XapakTepa
B3aUMHOTO BJIMSIHUSI aTOMOB B MOJICKYJIaX C I[EIbIO MPOTHO3UPOBAHMS TIPOYKTOB PEAKIUH;

- YCTaHaBIIMBATh 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKIUU M CMEICHHS XMMUYECKOTO PAaBHOBECHSI
OT pa3MYHBIX (PAKTOPOB C IO OMPECICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKHX
HPOLIECCOB;

- YCTaHaBJIMBATh NCHETHYECKYIO CBS3b MEXIY KJIaCCaMH HEOPraHMYECKUX M OPraHUYECKHX BEIICCTB
11 00OCHOBAHUS TPUHIUIHATGHOW BO3MOKHOCTH TMOJYYCHHS HEOPTraHWYeCKUX M OPraHUYeCKHX
COCIIMHEHHH 3aJJaHHOTO COCTaBa U CTPOCHHS;

- TmoAOHMpaTh peareHThbl, YCJIOBUS M ONPEACNATh MPOIYKTHl PEAKIMH, MO3BOJIIONIMX PEaU30BaTh
7a00paTOPHBIC M MPOMBIIIICHHBIE CIIOCOOBI ITOJMYYCHHsI BAKHEHIIINX HEOPraHMYECKUX U OPraHUYECKUX
BEILECTB;

- ONPEENATH XapaKTep CPeAbl B Pe3ysbTaTe THIPOJIN3a HEOPraHMYECKHX W OPraHUYeCKHX BEIIECTB U
HOPUBOAUTH TPHMEPH THUAPOJIM3a BEUIECTB B IIOBCCAHCBHOW JKM3HM 4YEIOBEKa, OHOJIOTHYECKUX
OOMEHHBIX HPOIECCax U MPOMBIIIICHHOCTH;

- IPUBOAUTH TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBHTEIBHBIX PEAKIMH B MPHUPOJE, POU3BOCTBECHHBIX
HpolLeccax U )KU3HEACATSIBbHOCTH OPraHu3MOB;

- 00OCHOBBIBaTh IPAKTHYECKOE HCIIOJIH30BAHUE HEOPraHUYECKHX M OPraHMYECKUX BEIIECTB U MX
peaKiyii B IPOMBIIIIICHHOCTH U OBITY;

- BBIIOJIHATh XUMHYECKHH OSKCIIEPUMEHT I10 DACIO3HABAHUIO M IIOJYYCHUIO HEOPraHHMYECKUX U
OpPraHUYECKUX BELIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM COCJMHCHHUI, B COOTBETCTBHH C
OpaBWjIaMd W TMpHEMaMH 0e30mMacHOi padOThl ¢ XMMHUYECKHMMH BEIIECTBAMH U J1a0OpaTOPHBIM
000pyI0BaHUEM;

- MPOBOAUTH pAacueThl HA OCHOBE XHMHYCCKHX (OPMYT M ypaBHCHUI peakKiHii: HaXOXICHHE
MOJICKYJISIPHO# (POPMYJIbI OPraHUYECKOTO BEIIECTBA 110 €ro IUIOTHOCTU M MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIAIIMX B €0 COCTaB, WIX MO MPOJyKTaM CTOPAaHUs; pacyeThl MaCCOBOM J0JIHM (MacChl) XUMUYECKOTO
COE/IMHEHHUS B CMECH; PacdyeThl Macchl (00beMa, KOINYeCTBa BEIIECTBA) MPOYKTOB PEAKIMH, €CITH OJTHO
U3 BEIIECTB JIaHO B M30BITKE (MMEET NMPUMECH); pacdeThl MacCOBOM WM OOBEMHOW JOJIM BBHIXOJa
NPOJIYKTA PEaKIMU OT TEOPETUYECKH BO3MOXKHOTO; PACUETHl TEIUIOBOTO 3((EeKTa peakiiu; pacdeThl
00OBbEMHBIX OTHOIICHMI Ta30B NMpPU XWMHYECKHX DPEAKIHMIX; pacueTbl Macchl (00beMa, KOJHYecTBa
BEIIIECTBA) MPOJYyKTa PEaKIMH, €CIH OJHO M3 BEIIECTB JAaHO B BHJE pPacTBOpa C OINpPEICICHHOU
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBA;

- HCHOJIb30BaTh METO/IbI HAYYHOTO TIO3HAHMS: aHAIN3, CHHTE3, MOJICTIPOBAHUE XUMHUYECKHX MPOLIECCOB
U SBICHUH - TIPH peIleHHH y4eOHO-MCCIIEOBAaTeIbCKUX 3a/ad M0 W3y4YEHHIO CBOWCTB, CIIOCOOOB
MOJIyYeHHS U pPaclio3HaBaHHsI OPraHMYECKUX BEIIECTB;



- BJIAJIETh TPaBWJIAMU OE30MACHOTO OOpAIIEHHS C €IKHUMH, TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMH,
CpeacTBaMu OBITOBOW XUMUU;

- OCYIIECTBJIATh MOUCK XMMUYECKOH MH(OpManMy MO Ha3BaHUIM, MACHTH(PHUKATOPaM, CTPYKTYPHBIM
(dhopMyIiaM BeIIEeCTB;

- KPUTHYECKH OIICHWBATh W HWHTECPIPETUPOBATh XUMHUYCCKYI0 HWH(POPMAIUIO, COACPIKAIIYIOCS B
COOOIIEHUSX CPEIICTB MAacCOBOM mH(popMaluu, pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThAX C
TOYKH 3pCHUA eCTCCTBeHHOHay‘IHOﬁ KOPPEKTHOCTH B LECJIAX BBIABJICHUA O O0OYHBIX CY)KILGHI/Iﬁ )51
(dhopMupoBaHHs COOCTBECHHOH TO3HIINY;

- YCTaHaBJIMBATh B3aUMOCBSI3M MEXay (pakTaMu W TEOpHUEH, MPUYMHON U CIIEACTBHEM IpU aHAIU3e
HpO6J'I€MHBIX CI/ITyaHI/Iﬁ 1 000CHOBAHUU MIPUHUMACMBIX pCIHCHI/Iﬁ Ha OCHOBC XUMHNYCCKUX 3HaHI/II\/’I;

- MNpPEACTaBJIATb IIYTH PCIICHUA JI00aJIBLHBIX HpO6J'IeM, CToAmMX MCpeaA UYCIOBCUCCTBOM, U
MEPCICKTUBHBIX HaHpaBJ’ICHI/Iﬁ PasBUTHUA XHUMHUYCCKHX TeXHOJ’IOFHfI, B TOM 4YHCIE TEXHOJIOTHHU
COBPECMCHHBIX MAaT€pHuajioB C paSJ'II/I‘IHOI\/'I Q)YHKHI/IOHZUIBHOCTBIO, BO300HOB/IIEMBIX UCTOYHHUKOB CbIPbA,
nepepa60TKH " YTHJIM3alOW TPOMBIIIJIICHHBIX WU OBITOBBIX OTXO0O0B.

Boinycknuk na yenyoneHHom ypoene noayuum 603MOMCHOCHb HAYUUMbCA:

- CbOpMy.]'II/IpOBaTB OCJIb HCCICAOBAHMUA, BBIABUIATb M IPOBEPATH OKCICPUMCHTAJIIBHO THIIOTE3BI O
XUMHUYECKUX CBOMCTBaX BCIICCTB Ha OCHOBE HUX COCTaBa W CTPOCHUSA, UX CIIOCOOHOCTH BCTYyIIaTb B
XUMUYECKNE PEAKLIUH, O XapaKTepe U MPOJYKTaX Pa3IMUYHbIX XUMUYECKUX PEaKIUM;

- CaMOCTOATCJIIbHO INNIAHUPOBATH U HNPOBOAUTHE XHUMHYECKHUEC OSKCIICPUMCHTBI C CO6J'IIO)1€HI/ICM IMpaBUJI
0e30macHO pabOTHI C BENIECTBAMH H JTJAOOPATOPHBIM 000PY/I0BAHUEM;

- UHTEPIPETHPOBATH JTAHHBIC O COCTaBE U CTPOCHHH BEIECTB, MOJTYUYECHHBIE C TIOMOIILI0 COBPEMEHHBIX
(U3NKO-XUMHYECKUX METOJIOB;

- OIKCBHIBATh COCTOSIHUE DJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX
MPEJCTAaBICHUI O CTPOCHUHU aToMa Uit OOBSICHEHUS Pe3yIbTaTOB CIIEKTPAILHOTO aHATN3a BEIIECTB;

- XapaKTepU30BaTh POJIb a30TOCOJCPIKANIUX TeTEPOIMKINYECKUX COCAMHEHUH U HYKICUHOBBIX KHCIOT
KaK BOXHEHIITUX OMOJIOTUYECKU aKTHBHBIX BEIIECTB;

- MPOTHO3UPOBATh BO3MOXKHOCTb MPOTEKAHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKITHH, JICKAIIUX B
OCHOBE ITPUPOTHBIX U TIPOU3BOJICTBEHHBIX ITPOIECCOB.



Temamuueckoe naanupoganue no xumuu, 10 knacc
Yenyonénnwiit yposeno
( 3u 6 Hedenro, 6cezo 102 u )
YMK O.C. I'abpuenana

NoNe HaumenoBanne TeMbl Beero, W3 aux
i wac. TPAKT. xourp. | Hara
paboTel | paboThl
1 Baenenue 6 - -
Tema 1. CrpoeHue u KiaccupuKanus
2 OpPraHNYEeCKHUX COETMHEHU I 11 IIp.p.Nel- | K.p.Nel
OPraHNYeCKUX COCTMHEHUN
3 Tema 2. XuMuueckue peaknuu B 6 i i
OPraHN4eCcKOM XUMHH
4 Tema 3. YrieBoaopo bt 24 ITp.p.No2 | K.p.Ne2
S) Tema 4. Ciuptsl U heHOJIBI 6 - -
6 Tema 5 Anpaerunsl. KeToHbI 8 K.p.Ne3
7 Tema 6. KapOoHOBBIE  KHCJIOTHI, 12 Tp.p.Ne3 | K.pNed
CJIOKHBIE A(UPBI, KUPHI
8 Tema 7. YrieBoasl 9 -
Tema 8. A3oTconepxamue coeTMHEHUS
9 Aieprrat a 12| [ poeg | KPS
10 Tema 9. buonornyecku aKTUBHbBIC 8 i

BCIICCTBA

Hroro 102 4 5




Iloypounoe nnanuposanue 3nekmuenozo Kypca no xumuu, 10 knacc, y2nyonénnstiit ypoeems
(3u 6 neoenro, écezo 102 u, uz nux 1 u — pezepenoe epems)
YMK O.C. I'abpuenana

NoNo
/o

Tema ypoxka

ara
poBeJIe
HUA

OKCHEpUMEHT

- neMoHcTpail.
JI- naGoparopHslii

3agaHue Ha 10M
10 y4eOHUKY

Beeoenue (6uacos)

1(1)

IIpeamer  opraHuyeckoin
xumun. Haydnsle meTonasl
IIO3HAHUS ~ BEUIECTB U
XUMUYECKUX SIBJICHUN

. Konnekmus
OPraHuYEeCKHUX BEIIECTB,
MAaTepHaIOB U W3ACIHI W3
HUX

§ 1, ynp. 1-7

2(2)

Teopus CTpPOCHUSA
OPraHMYeCKUX COCTMHEHUHN
A.M. Bbyrneposa

. Monenu monexyn CHs n
CH:OH; CH,, CoHs wu
CsHs; H-OyTaHa u
n3o0yraHa

. BzaumopeiictBue HaTpus
C OTAaHOJIOM H OTCYTCTBHUE
B3aUMOJICUCTBUA C
JTUATHIOBBIM 3(prpom

JA. Komnekuusi moammepos,
MIPUPOTHBIX H
CHHTETUYECKUX KaydyKOB,
JIEKapCTBEHHBIX
IpenaparoB, KpacuTenen

§ 2, ynp. 1-7

3(3)

Crpoenue aToma yriepoaa

§ 3, ynp. 1-3

4(4)

KoBanentHass xummudeckas
CBA3b

. IlapocrepxxHeBble U
00BEMHBIE MOJIEIIA MOJIEKYIT
Hz, Clz, N2, H2O, CH4

J. IlapoctepxkHeBble U
00BEMHBIE MOJIENIA MOJIEKYIT
CHa, C2H4, CoH2

§ 3, ynp. 4-5

5-6
(5-6)

Banenrtnrie
aToma yriepojaa

COCTOsSAHHUA

. Mogenb, BBIIOJHEHHAS
U3  BO3AYIIHBIX  IIApOB,
JIEMOHCTpUPYOLIast
OTTAlIKUBAaHUE THUOPUIHBIX
opOuTanen

§ 4, ynp. 1-4

Tema 1. Cmpoenue u knaccugpuxayus

op2anuueckux coedunenuii (11uacos)

1-2
(7-8)

Knaccudukarus
OpPraHUYECKUX COCAMHEHUN

.
HpeHCTaBHTCHeﬁ
Ppa3INYHbIX KJI1aCCOB
OpraHn4YCCKUX COCIUHEHUI
U [MapOoCTCPXKHCBLIC UJIN
00BbEMHEIE MOJCIIN ux
MOJICKYJI

O06pasiibt

§ 5, ymp. 1-5




3(9) | pakruueckas O0Onapy:xkeHue
pabota Ne 1 OpPraHUYeCcKUX BelIeCTB B
NPOAYKTAX MUTAHUS
4-5 OCHOBBI ~ HOMEHKJIATYpPBI . Tabmuust «Ha3zBanwue | § 6, ymp. 1, 2
(10- | opranuyYecKuXx COCIMHEHUI QTKAaHOB W QIKWJIBHBIX
11) 3aMEeCTHTEICH»,
«OCHOBHBIE KJIACChI
OPraHNYECKUX COCTMHEHUN
6-7 N3omepust B oprannyeckon . Monenu Mostekyn | § 7, ynp. 1-7
(12- | xumuM U ee BH/IBI W30MEPOB  Pa3HBIX BHJIOB
13) U30MEpUU
8-9 Oo6o06muIeHne "
(14- | cucremaru3anus 3HAHUH O
15) CTPOCHHHU u
KJaccuukanuu
OPraHN4YeCKUX COCTMHEHUN
10 KouTtponbsHas
(16) | padota Ne 1 mo Teme
«CtpoeHnue u
Kiaccuukanus
OpPraHHYECKUX
COEIUHEHUIN
11(1 | Ananms KOHTPOJIbHOM
7) paboThI
Tema 2. Xumuueckue peakuyuu 6 op2anuieckou xumuu (64acos)
1-2 Tumbr XUMHUYCCKUX . O6GecnBeunBanue | § 8, ynp. 1, 2
(18- | peakmuii B OpraHu4ecKoi OpOMHOM BOJIbI ATHJICHOM H
19) XAMUHA ALETHIICHOM
. Henonumepusanus
MOJIUATHIICHA
H. Ilonydyenuwe »sTwieHa u
3TaHoJa
KpekuHnr kepocuna
3(20) | PeakmuoHHBIE YaCTHIBI B 89
OpraHUYeCKON XUMUU
4(21) | B3auMHO€ BIHSHHE aTOMOB § 9, ymp. 1-4
B MOJIEKYJax
OpPraHUYECKUX COCAMHEHUN
5-6 O6o006uieHne u
(22- | cucremartu3anus 3HAHUH O
23) TUTIAX XUMUYECKUX
peaxkuun " BHUIaX
pearupyonmx 4acTuil
Tema 3. Yeneeo0opoowt (24 uaca)
1-2 [IpuponHsle  MCTOYHMKHU . Komnexuus «IIpupomusie | § 10, ymp. 1-11
(24- | yrneBoiopoI0B MCTOYHUKHU
25) YTJIEBOJIOPOJIOBY

. OGpazoBanue HeTIHON
IUICHKH Ha TOBEPXHOCTH




BOJEI

3(26) | AnkaHsr: CtpoeHue, A.  Pazmenenue  cmecu | § 11, ynp. 1-4,
HOMEHKJIATypa, H30MEepHs, OeH3MH-BOJA C TOMOUIbIO | 6-8
noyiydeHue,  (uzmueckue JEIUTETPHOU BOPOHKH
CBOICTBa . Ilomyuyenne merana wu3
arerara HATpHUS u
TUAPOKCHUIA HATPHS
JI. Usrorosienue Monenen
MOJIEKYJT aJIKaHOB
4-5 XuMHuueckue CBOIiCcTBA A. OrtHomenue wmetana, | § 11, ymp. 5, 9-
(27- | ankaHOB nponaH-0yTaHoBoi cmecH, | 12
28) OeHsuHa, mapadpuHa K
OpOMHOW BOJIE M PacTBOPY
MIepMaHTaHATa KaJIHS
6(29) | Ankensr: CTpOEHHE, J. IllapocrepxueBbie u | § 12, ymp. 1,2,4
HOMEHKJIATypa, HW30MEepHs, 00BEMHBIE MOJIETTH MOJIEKYIT
nojiyueHue,  (Qu3ndeckue CTPYKTYPHBIX u
CBOMCTBA IIPOCTPAHCTBEHHBIX
HU30MEPOB AITKCHOB
. TlomydeHue »sTeHa U3
JTaHOJIA
JI. N3rotoBienune Mmoneinei
MOJICKYJT aJIKCHOB
7-8 XUMHUYECKHE CBOMCTBa . T'openue sTeHa § 12, ymp. 3, 5-9
(30- | anmkenoB JI. OGecBeurBaHNE STEHOM
31) OpOMHO# BOJBI M pacTBOpa
nepMaHraHaTa Kajus
JI. OGHapyxeHHe aTKEeHOB B
OeH3uHE
9 [IpakTueckas padorta No2 IHonyyenne HITWieHa H
(32) H3y4YeHHe ero CBOCTB
10(3 | AnKuHBL: CTPOCHHUE, J. Tlonydyenue anermnena | § 13, yop. 1-3,5
3) HOMEHKJIATYpa, H30MEpHs, U3  KapOuga  Kaublus,
noyiydeHue,  (uznyeckue 03HaKOMJICHUE c ero
CBOWCTBA (bU3NIECKUMU CBOHCTBAMHU
11(3 | Xumuueckue CBOMCTBa . I'openne anerunena § 13, ymop. 4, 6-8
4) aJKUHOB . Bzaumoneicteue
alieTHIIeHa C  pPacTBOPOM
COJIM MEJIM WK cepedpa
JI. Ilonyyenue aneruneHa u
€ro peakuuu ¢ OpOMHOM
BOJIOM u pacTBOpoM
NepMaHTaHaTa KaJIus
12(3 | AnkaaueHsr: CTpOEHUE, . Mopenu | § 14, ynp. 1-3
5) HOMEHKJIaTypa, H30MepHs, (mapocTepKHEBbIE u
noyiydeHue,  (uznueckue 00BEeMHBIC) MOJIEKYIT




CBOICTBa

AIKAIUEHOB C Pa3IuYHbIM
B3aMMHBIM PaCIIOJIOKEHUEM
U-CBS3E.

13- XUMHUECKUE CBOMCTBA JL O3HakoMJIeHIE c | § 14, yop. 4-6
14 aJIKa/InEHOB. Kayuyxu. kotekuuen  «Kayuyk u
(36- | Pe3una pe3uHa»
37)
15(3 | LlukmoankaHbl: CTPOCHUE, . [Hapocrepxkuesbie | § 15, ynp. 1, 2
8) HOMEHKJIATypa, H30MEepHs, MOJIeNn MOJICKYJT
nosydeHue,  (uzmueckue [IUKJIOATKAHOB M AJIKEHOB
CBOMCTBA
16(3 | Xumuyeckue CBOWCTBa § 15, ymp. 3, 4
9) [IUKJI0AIKAHOB
17(4 | ApomaTuueckue JA. HlapocrepxkueBbie u | § 16, ynp. 1, 2
0) YTIEBOAOPObl  (apeHsl): 00BEMHBIE MOJIENIN MOJIEKYII
CTpOCHHE MOJIEKYITBI OeH30J1a U er0 TOMOJIOTOB-
Oenzona. Ms3omepuss
HOMEHKJIaTypa apeHOB. J1. PactBopenue B GeH3olie
[Momy4yenne apeHoB, pa3IMYHBIX OPraHMYECKUX U
¢bu3nvecKkne CBOWCTBA HEOPraHMYECKUX
(Hampumep, cepbl) BEIECTB
18- XUMHYECKHE CBOMCTBa M. T'openune 6eH30m1a § 16, ymip. 3-9
19 OcH30I1a JI. OtHomieHue OeH30JIa K
(41- OpOMHO# BOje M PacTBOPY
42) nepMaHraHaTa Kajust
. OO0ecuBeynBanue
TOJIyOJIOM  TIOAKHCIICHHOTO
pactBopa nepMaHraHara
KaJusi 1 OPOMHOI BOJIBI
20- I'enetnueckas CBSI3b
21 MEXTY KJIaccaMu
(43- | yraeBomopo 0B
44)
22(4 | O6oOIIeHNEe 3HAHMK IO
5) TEME
23(4 | KonrposbHas
6) pabora Ne 2 mo Teme
«YTIIeBOIOPOIBI»
24(4 | Ananus KOHTPOJIbHOH
7) paboThI
Tema Ne 4. Cnupmut u ¢penonwt (6uacos)
1(48) | CoiupTel: cocTaB, CTPOCHHE, . Ilapocrepxuessie | § 17, ymp. 1-6

HOMEHKJIaTypa,
MOJIy4YEHHUE,
CBOICTBA

u3oMepHs,
¢busnueckue

MOJEIIH MOJIEKYJI
U30MEPOB c
MOJIEKYJIIPHOMU
dbopmymnoit CsHsO,
CaH100.

dusnueckne cBoONCTBa
dTaHOJa, TMpornaHoa-1
u OyraHomna-1




JL Nsrorosnenue
MoOJIenen MOJIEKYJT
HN30MCPHBIX CITMPTOB

(49-
50)

XUMHYECKHUE CBOUCTBA
HpeI[CJ'II)HBIX OJTHOATOMHBIX
CIIUPTOB

.  KonmuectBeHHOE
BBITECHEHHE BOJIOPO/Ja
W3 CIIUPTa HATPUEM

. CpaBHeHue
TOpCHUA OSTHIIOBOTO M
IMMPOIUJIOBOTO CIIMPTOB
. ITonyyenue
npocToro 3dupa

§ 17, ymp. 7-11

4(51)

XUMHYECKHUE CBOWCTBA
MHOTOATOMHBIX CHI/IpTOB

JL. PactBopumocTs
MHOTOaTOMHBIX
CIIUPTOB B BOJIE

JI.  BsammonelicTBue
MHOTOATOMHBIX

CITUPTOB c
THIPOKCHUAOM  MEIH

(1

§ 17, ynp. 8-15

5(52)

®cnonpl.  PeHON:  COCTaB,
CTPOCHHE

. PactBopuMoOCTb
dbeHona B BOJE TMpH
00OBbIYHOM u
MOBBIILIEHHOU
TeMIieparype

. BriTecHenne
denona u3 QenomsATa
HaTpus YrOJIbHOM
KHCJIOTOM

§ 18, ymp. 1, 2

6(53)

XUMHYECKHE CBOMCTBA

(dheHona

. Peaknus denona c
pacTBOpOM  XJIopuaa
xenesa (1)

JI. BzaumMopeicTBHE
BOJHOTO pacTBopa
¢denona c OpoMHOIA
BOJOM

§ 18, yop. 3-5

Tema 5. Anvoezuovt. Kemonwt (8uacos)




1(54) | Anbperumpr: COCTaB, A. Ilapocrepxuessie | § 19, ynp. 1-3,
CTpPOEHHE, HOMEHKJIATypa, MOJIENIH Mostekyn | 11
M30MepHsl, KIacCH(pHUKAIHS, AJTBJICTUJIOB u
(usnuecKkue CBOCTBa HU30MEPHBIX UM

KETOHOB

JL. Hsrorosnenue
MOJICKYJI U30MEPHBIX
QJIBJICTHJIOB U KETOHOB

2-3 XUMHYECKHE CBOMCTBA . Peakuus | § 19, ymp. 4-10,

(55- | aybAErHIOB U KETOHOB «cepedpsHOTO 12-14

56) 3epKaja»

. OkwucneHue
AJTBJICTHJIOB
TUAPOKCUAOM  MeIH
(1

JL. Peakuus
«cepedpsHOTO
3epKaia»

JL. Okucienue
AJTBJICTHJIOB
TUAPOKCUAOM  Meau
(1

4(57) | [Mpaktuyeckas
pabota No 2

5-6 CucreMaruzanus u

(58- | 0606OmIEHHE 3HAHUH 0

59) CIUpTax, dhenomax u
KapOOHUJIbHBIX COSAMHEHUSX

7(60) | KourposbHas
pabora Ne 3 mo TeMam
«CnupThI u (beHobIY,

«Anpaernapl. KeToHBD)

8(61) | Ananus KOHTPOJILHOU

paboTHI
Tema 6. Kapoonoswie kuciomsl, cinoyxcnoie Igpuput, ncupwt (12uacos)

1(62) | Kap6oHoBbIe KUCJIOTHI: H. 3uakomctBo ¢ | 820, ynp. 1, 14,
COCTaB, CTpOCHHE, bU3MIeCKUMHU 16, 17
HOMEHKJIATypa,  H30MepHs, CBOMCTBaMU
Knaccudukanus, Gu3ndecKue KapOOHOBBIX KHUCJOT:
CBOICTBa MpeIeTbHBIX MYypaBbUHOI,

OJIHOOCHOBHBIX KapOOHOBBIX YKCYCHOH,

KHCTIOT MIPOMTUOHOBOIA,
MAacCIISTHOM,
I1aBeJIEBO,
JIMMOHHOM,
OJICMHOBOM,
CTEapuHOBOM,

OEeH30HOHI




. OTHO1ICHHNE

pa3IUYHBIX
KapOOHOBBIX KHUCIOT K
BOJIE

JL. Nsrorosnenue
MoOJIenen MOJIEKYJ
M30MEPHBIX

KapOOHOBBIX KHCIJIOT U
CJIOKHBIX 3()UpOB

2-3 XUMHYECKHE CBOMCTBa . Oraomenue k| § 20, ymp. 2-13,
(63- | KapOOHOBBIX KUCIIOT OpomHoit  Bome wm | 15,18
64) pacTBopy
nepMaHTaHaTa  Kajus
MpeaeIbHON "
HEIpeAeTbHON
KapOOHOBBIX KUCIIOT
JI. CpaBHeHHME CHIIbI
YKCYCHOM W COJITHOM
KHCJIOT B PEAKIHSIX C
ITUHKOM.
JI. BzaumoeiictBue
KapOOHOBBIX KHUCIIOT C
OCHOBHBIMHU
OKCHJIaMH,
OCHOBAHHSIMH,
ampoTepHbIMU
TUIPOKCUIAMU H
COJISIMU
4(65) | IIpaktudeckas paborta Ne3 IMoayuenune |
CBOMCTBA YKCYCHOM
KHCJIOTHI
5(66) | Cnoxuble 3GHpBI: COCTaB, J. IHapocrepxkuessie | § 21, ynp. 1
CTpOEHHUE, HOMEHKJIaTypa, MoOJIeNn MOJIEKYIT
nuzomepus, ¢busnueckue CIIOKHBIX 3(QUPOB H
CBOIcTBa HU30MEPHBIX UM
KapOOHOBBIX KUCIIOT
. ITonyyenue
CJI0’KHOTO 3¢upa
6(67) | Xumuueckue CBOWCTBa § 21, ymp. 2,3

CJIO’KHBIX 3()UPOB




7(68) | XKupsl: cocraB U CTpPOCHHE JL. PactBopumocTs | § 21
MOJIEKYJ, HOMEHKJIaTypa H JKUPOB B BOJE WU
KIaccuukanus, Gu3nIecKue OpraHuYEeCKUX
CBOMCTBA PacTBOPUTEISIX

8( XUMHYECKHE CBOMCTBA . Otnomenue | § 21, ynp. 4-12

70) xupoB. Meia u CMC CJIIMBOYHOTO,

I0JICOJTHEYHOTO u
MAIIMHHOTO Macell K
BOJHBIM  PacTBOPaM
Oopoma u
MIepMaHTaHATa KaJIHS

9-10 | O6oObuIeHNE " JL.

(70- | cucrematu3zanus 3HaHHHA O OKcrepuMeHTaJIbHbIE

71) KapOOHOBBIX KHCJIOTaXx, 3a1auu:

CJIOKHBIX d(hupax, Kkupax - pacrno3HaBaHue
pacTBOpoB arerara
HaTpus, KapOoHaTa
HaATpHS, CHJTHKaTa
HaTpUsT W cTeapara
HATpPHS
- IOJIy4YE€HHUE YKCYCHOM
KHACJIOTHl W3 areraTa
HATPUS-

11(7 | KourposbHas

2) pabora Ne 4 o Teme
«KapboHoBbIe KHCIIOTHI,

CIIO)KHBIC A(HPBIL, )KUPBD)
12(7 | Ananus KOHTPOJIbHOM
3) paboTHI
Tema 7. Yeneeoowl (8 uacos)

1(74) | YrueBomsr: COCTaB, . O6pasiwr | § 22, yrp. 1-6
HOMEHKJIaTypa " YIJIEBOJIOB M W3JEIUI
KaccuuKanus U3 HUX

2(75) | Monocaxapuasl.  I'€KCO3BI. . Peakuus | § 23, ynp. 1-7
I'moko3a u ppykrosa «cepeOpstHOTO

3epKaJia
JI. OsnakomiieHuEe cC
bU3MIeCKUMHU

CBOMCTBAMH TJIFOKO3BI
(aHTe‘lHaﬂ YIIaKOBKa,

TaOIeTKN)
JI. BsaummogeilicTBue
TJIIOKO3bI C

THIPOKCHIOM  MeIu
(I) mpu KOMHATHO¥
TeMIIepaType "
HarpeBaHUK




3(76) | [ucaxapupi: caxapo3sa, § 23 ymp. 8-11

MaJIbTO3a, JaKT03a JI. BsamMopencTBHE
TJTFOKO3bI U CaxapO3bl
c aMMHAYHBIM
pacTBOpoM OKCHIa
cepebpa

4-5 - | Ilonucaxapuipl:Kpaxmail, J. Osnakomiienue c | § 24, ynp. 1-5

6 LEJITI0NI03a du3nvecKkuMu

(77- CBOWCTBaMU

78- EJUTFOJIO3BI "

79) Kpaxmaia

JL. KauecTBeHHnas
peaxius Ha Kpaxmat
JI. OsnakomiieHue c
KOJUIEKIIMEN BOJIOKOH

7-8 OO6oO0IIeHre CUCTeMaTH3AIIHS JL.

(80- | u 3HaHMit 00 yrieBogax DKCcIepuMeHTaTbHbBIE

81) 3aa4U:

-pacro3HaBaHue
pPacTBOPOB TIIOKO3HI U
TJIAIEPUHA
-OnpeieTICHHe
HAJIMYMS Kpaxmajia B
Meze, xjebe,
MaprapuHe

Tema 8. Azomcooeprycaujue coeounenus (12acos)

1(82) | AMuHBI: cOCTaB, CTPOCHHE, JL Wsrortosnenwue | § 25, ymp. 1-3
KiaccuuKkanus, U3oMepust Moiesei MOJICKYIT
HOMEHKJIaTypa, (u3nYecKue U30MEPHBIX aMUHOB
CBOWCTBA aMHUHOB

2(83) | Xumuueckue CBOMCTBa . OtHomenue | § 25, ynp. 4-10
aMHHOB OCH30J1a ¥ aHWIMHA K

OpOMHOM BOJIE

3(84) | AMHHOKHCIIOTHI: COCTaB, § 26, ynp. 1, 2
CTpOEHHE,  Uu30Mepus |
HOMEHKJIATypa; (U3NUYECKUe
CBOWMCTBA AMUHOKHCIIOT

4(85) | Xummueckue CBOICTBa N.  He#rpanuzanus | § 26, ymp. 3-7
AMHHOKHUCIIOT MIEJIOYH W KHCIOTBI

AMUHOKHCIIOTOH




5-6

benku xak 6uomonmMmepsl, Ux

. PactBopenune wu

(86- | Omosornueckue  (GYHKIUH. OCaxJicHHE OSKOB § 27, ymp. 1-10
87) 3HaycHUEe OCIKOB A. Jenatyparus
0enKoB
JL KauecTBennbie
peakuuu Ha OeKu
7(88) | Ilpaktuueckas pabotaNe4d Pemenue
IKCIMEPUMEHTATBHBIX
3a1a4
8- Hyxneunoswie xuciomol . Monemn wmomnekyn | § 28, ynp. 1-6
9(89- JHK wu pasauuHbix
90) Buj0oB PHK
. OO6pa3iibt
MPOIYKTOB  TTUTAHWSI,
HU3TOTOBJICHHBIX u3
TpaHCTE€HHBIX  (opm
pacTeHuit u
JKUBOTHBIX;, JICKapCTB
u Iperaparos,
WU3TOTOBJICHHBIX c
IOMOIIbIO TeHHOH
WH)XCHEPHUHU
10(9 | O6o6IeHnE u
1) CHCTEMATU3AlMUs 3HAHUU 00
yTJIeBOJAX "
a30TCO/ICPIKAIINX
COCIIMHCHUSIX
11(9 | KourposbHas
2) pabora Ne 5 mo Ttemam
«YTIIEBOIB u
«A30TCOIEpKAIIHEC
COCIIMHEHUS
12(9 | Ananus KOHTPOJIbHOU
3) paboThI
Tema 9. Buonozuuecku akmuenvle coeounenus (8 uacos)
1(94) | Butamuubl 12.05 A. O6pa3ust | § 29, ymp. 1-7
BUTAaMHHHBIX
npernaparos.
ITonmmBUTAaMHHBI
. dotorpapuun
YKUBOTHBIX c
pa3IMYHBIMU
dbopmamu
ABUTAaMUHO30B

. O6HapyxeHue
ButaMuHOB A, C, D B
NPOJYKTaX MUTAHUS




2-3 DepMeHTHI . Cpasuenue | § 30, ynp. 1-10
(95- CKOPOCTH Pa3JokKCHUS
96) NEPOKCHIA BOJOPOA
oz JIEHCTBUEM
dbepmenTa (karaas3bl)
u HEOPraHMYECKUX
karanuzatopoB  (KI,
FeCls, MnO>)

JI. ®epMeHTaTUBHBIN
THIPOJIU3  Kpaxmala

oo JIEUCTBUEM
aMHJIIa3bl
JL. Pa3znoxenne
NEepOKCHIa BOJOPOAA
oo JIEUCTBUEM
KaTaJa3pl
4(97) | T'opmoHsI . [Tnakar c|§31,ymp. 1-11
N300paKEHHEM
CTPYKTYPHBIX (GopMyIll
TOPMOHOB
5-6 - | JlexapctBa . [TnakaTsl c|§32, ynp. 1-16
8 dbopmynamu
(98- BaKHEUTITHX
99) JIEKapCTBCHHBIX
npernapaTos
9 - | OGobmeHue 1o Kypcy
10(1 | opranuuecKo¥ XUMUHU
01 -
102)

\Y4eOHO-MeTOAMYECKH A KOMILJIEKT

1. labpuensa  O.C. IIporpamma kypca xumuu qist  8-11  kjaccoB
obureo0pazoBarenbHbIX yupexaeHuit.— M.: [lpoda, 2005.

2. labpuensu O.C. Xumus. 10 xmacc. [IpodunbHelii ypoBeHb: MeToA. mocodue. - M.:
Hpoda, 2006

3. Iabpuensu O.C., Mackaes @.H., [Tonomapes C.1O., Tepenun B.U. Xumus. 10 kmacc.
[IpodunbHelif ypoBeHb: yued. ans obmeoOpazosar. Yupexaenuit. — M.: Ipoda, 2005.

4. I'abpuensun O.C., Octpoymos N.I'. HacronbHast kaura yuurens. Xumus. 10 knace. —
M.: [Ipoda, 2004.

S. I'abpuensan O.C., bepézkun I1.H., Ymakosa A.A. u ap. KoHTposbHbIE U TPOBEPOUHBIE
paboTs! mo xumuu. 10 kiacc — M.: Ipocda, 2003.

6. I'a6bpuensn O.C., OctpoymoB WU.I'., OctpoymoBa E.E. Opranndeckass XumMusi B TecTax,
3agauax, ynpaxseHusax. 10 kinacc. — M.: [lpoda, 2004.

7. I'abpuensn O.C., [Tonomapes C.1O., KaproBa A.A. Opranuyeckas Xumus: 3ajadu U
ynpaxsHenus. 10 kimacc. — M.: IIpocsemenue, 2005.

8. I'a6bpuensn O.C., [Tonkosa T.H., KapuoBa A.A. Opranuueckas xumusi: MeTouueckoe
noco6ue. 10 knacc. — M.: I[Ipocsemenue, 2005.

9. I'a6bpuensan O.C., Barnuna JIL.II. XuMudeckuii 3KCIIEpUMEHT 10 OPraHUYeCcKO XUMUH.

10 xkmacc. — M.: lIpoda, 2005.




10. I'a6puensu O.C., OctpoymoB W.I'. Xumus. 10 ki.: Meronuueckoe mocodue. — M.:

Hpoda,2005.

11. I'a6puensu O.C., PemeroB I1.B. Octpoymo WN.I'. Hukutiok A.M. T'otoBumcsa K
€IMHOMY TOCYIapCTBEHHOMY 3K3ameHy. — M.: npoda, 2003-2004.

12. I'a6puensu O.C., OctpoymoB W.I'. Xumus [Uis IIKOJBHUKOB CTapIIMX KIACCOB U

MOCTyMaromux B By3bl: Yue0. [Tocobue. — M.: [Ipoda, 2005.

JlonosiHUTeIbLHAS JTUTEPATypa AJs yUUTeJst

=

Bbynkyc I1.®. Knaura n1s ytenus no oprannyeckoid xumun — M.: IIpocsemienue, 1985

Kupskos B.I'. Oprannueckast xumusi. —M.: [IpocBemenue, 1983

3. Jlumuu P.A., SIlxkumosa E.E., BopotaukoBa H.A. Xummus. Meroanyeckne matepuansr 10-11
kiaccol. - M.:[Ipoda, 2000

4. Hazaposa I'.C., JlaBpoBa B.H. Ucnonr3oBanue yuyeOHOr0 000pyI0BaHUS HA MPAKTUUYECKUX
3aHATHAX 0 XuMuH. —M., 2000

5. Jlumur P.A wu ap. Xumusa. 10-11 xnaccel. Juaaktudyeckue marepuaisl (Pemenue 3amau). —
M.: Ipoa,2005.

6. Jlmmuna P.A., Maprynuc B.B. Xumus. 10-11 xmaccel. JIunakrndeckue Marepuaisl. (TecTsr u
npoBepounsbie 3aganus). — M.: [Ipoda, 2005.

7. Apremenko A.M. Opranumueckas xumus: Homenknarypa. W3omepus. DnaexkTpoHHBIE
addextrr. — M.: Ipoda, 2006.

8. Cyposuesa P.I1. u qp. Xumus. 10-11 kmaceer. HoBbie Tectsl. — M.: Ipoda, 2005.

9. JleBkun A.H. Xumus B npodunsHO#t mkose: [locodue mis yuurens. — M.: IIpoceemienue,
2005.

10. Pagenxuii A.M. Kortponsasie pabotsl o xumuu B 10-11 kmaccax: [Tocobue s yaurens. —

M.: ITpocsemienue, 2005.

N

JlonosHUTeILHAS TUTEPATypa A y4aluXxcst

1. Maneiukuna B. 3anumarenbHas xumus. Heckyunsiii yueOnuk. — Cankr-IlepteOypr: TpwuoH,
1998.

2. Apremenko A.W. Y uBuUTENbHBIA MUpP opranudeckoit xumun. — M.: JIpoda, 2005.

3. Amuk6epona JL.IO., Pykk H.C.. ITone3nas xumus: 3agaun u uctopus. — M.: JIpoda, 2006.

4, Crenun Bb.JI., Anux6epoall.}O.. 3anumarenbabie 3a1aHus U 3(HEKTUBHBIE OTBITHI 10 XUMHUU. —
M.: dIpoda, 2005.

5.  Apremenko A.U. [IlpumeHenune opraandeckux coequnenuid. — M.: JIpoda, 2005.

6. 3ommer K. u np. Xumus. CripaBouHUK 1IKOJIbHUKA U cTyAeHTa /[lep. ¢ nem. — M.: llpoda, 2005

7. Tabpuensu O.C., OctpoymoB W.I. Xwumwus. J[{1s IKOIBHUKOB CTApIIMX KIACCOB H
noctynaromux B BY3s1. — M.: JIpoda, 2005.

8. Kapmosa A.A., Jleekun A.H. Oprannyeckas xumusi: wmocTpupoBaHubiii kype: 10(11) xmace:
noco6ue ans yuamuxcesa. — M.: IIpocsenienne, 2005.

9. VYmxkanora B.H., Moanumauc H.B. Xumusa: Konkypcublie 3amanusi u otBeThl: [locobue s
nocrynatromux B BY3s1. — M.: [Ipocsenienue, 2005.

10. JIupunu P.A., Maprynuc B.b., IlotanmoBa H.H. Xumuueckue 3agaun ¢ pemenusmu: Ilocobue
JUIS IIKOJIBHUKOB U abutypueHToB. — M.: [Ipocsemenue, 2005.






	Дополнительная литература для учителя
	Дополнительная литература для учащихся

