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ABTOpCKas nporpammel Kypca xumuu s 10-11
KJj1acca o011eo0pa3oBaTeIbHbIX YUPEKICHUM.
Epemun B. B. Metonuueckoe nocobue K yueOHUKaM
B.B. Epemuna, H.E. Ky3pMenko u 1p. «Xumus.
Yrny6nennsiit ypoeHby. 10-11xm1./ B.B. Epemun,
A.A. [Ipo3nos, N.B. Bapranosa. — M.: JIpoda, 2013;

YyeOHUK

— 154, [6] c.

Epemun B. B. Xumus.
Yrny6neHHbIi

ypoBeHb. 10 kmacc. /
B.B. Epemun, H.E.
Ky3bpMeHnko, B.N.
Tepenus, AA.

Hpo3nos, B.B. JlynuH;
oz pexn. B.B. Jlynuna.
— 6-¢ m3a., mepepad. —
M.: lpoda, 2020.

Epemun B. B.,
Ky3smenkoH. E., [Ipo3nos
A. A., Jlynun B. B. Xumus
11 xmacc (yrayOneHHBIN
ypoBEeHb) ; mona pena. B.B.
Jlyamna. — 6-e¢  w3m.,
nepepadb. — M.: [poda,
2020.




IHosicHUTEABLHAA 3AIINCKA
[Iporpamma pazpaboTaHa B COOTBETCTBHUH CO CIEAYIONIUMU TOKYMEHTaAMU:

- GenepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTENbHBINA CTAHIAPT OCHOBHOIO
o01iero oOpa3oBaHus;

- OCHOBHas1 oOpa3oBaTesibHasl MporpaMMa OCHOBHOTO 00111er0 0o0pa3oBaHus
MBOY Hlkonst Nel3 r.o. Camapa,;

- aBTOpCKas nporpamma «Xumus. YriayOoneHHbl ypoBeHsb. 10-11kmaccsr:
pabouas mporpamma k iuauu Y MK B. B. Jlynuna: yueOHO-MeTOAMYECKOE
noco6ue / B. B. Epemun, A. A. JIpo3nos, 1. B. Epemuna, M.: JIpoda, 2017

PaGouas nporpamma opueHTHpPOBaHA HAa UCTIOJIb30BaHUE YUCOHUKA
Epemun B. B. Xumus. 10 knacc. Yranyonenusiii yposenb / B.B. Epemun, H.E.
Kyssmenko, B.W. Tepenun, A.A. Ipo3nos, B.B. JIynun. — 2-e u3a., crepeoTurr. —
M.: lpoda, 2019. PexomennoBan MuHuctepcTBoM 00pa3oBaHusi U Hayku PO.
VY4eOHUK COOTBETCTBYET (he/lepallbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO
00pa3oBaTeIbHOrO CTaHIapTa M peaju3yeT aBTOPCKyto mporpammy B. B.
Epemuna, umeromyto rpud «lomymeno Munucrepctsom obpazoBanusi POy.

[Ipennaraemasi mporpamma Mo XMUMHH PAaCKpBIBAET COJAEp)KaHUE OOYydeHUs
xumun  ydamuxcs 10-11 xmaccoB oOmeoOpa3oBaTelbHBIX OpraHu3aluii  Ha
yriayOJIeHHOM YPOBHE.

Hacrosimee mocoOue peanusyeTr obOmue e cpeaHero (IoJHOro) ooiero
oOpa3oBaHus, aBTOPCKME HJIEM Pa3BUBAIOIIETO, COBPEMEHHOTO, HAay4YHO
000CHOBaHHOTO Kypca XMMHH, BHYTPH NPEIMETHbIE M MEXIIPEAMETHBIC CBSA3U.
ITocobue mpemycMmarpuBaeT GOPMUPOBAHHE YHUBEPCAIBHBIX YYEOHBIX HACHCTBHIT
y4aluxcs, MO3BOJISIET OCYILIECTBIISITh CUCTEMHO-JEATEIbHOCTHBIN u
IPAKTUKOOPUEHTUPOBAHHBIN MOIX0/bI B O0yUEHUU.

[Iporpammuoe conepskanue onpenensiercs ncxoasa u3z rpedopanuiit ®I'OC
OOO K ypoOBHIO OATOTOBKHU YYaIIUXCA, & TAKKE BPEMEHEM, OTBEJACHHBIM
denepanbubiM yueOnbM m1aHoM (B10- 11 -x kmaccax 3 gyaca B Hepenmo — 204
yaca).

Iesin u3yyeHUss XUMHUHM B CpeHel HIKoJIe:

- opmupoBaHre yMeHUs BUIETh U TIOHUMATh IIEHHOCTh 00pa30BaHus,
3HAYMMOCTh XMMUYECKOT0 3HAHUS JJIsI KaXKJI0TO YEIOBEKA, HE3aBUCUMO OT €T0
npoeccuoHanbHOM AesITeNb - HOCTU. - POPMHUPOBAHUE YMEHHS Pa3inyaTh (HaKThl
Y OLIEHKH, CPABHUBATH OLICHOUYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU
OLICHOK U CBSI3b KPUTEPUEB C OMPEICIICHHON CUCTEMOW [IEHHOCTEM,
dbopMynrpoBaTh 1 000CHOBHIBATH COOCTBEHHYIO MO3UIIHIO. - (POPMUPOBAHUE
LETTOCTHOTO MPEACTABICHUS O MUPE U PO JIU XUMUH B CO3JJaHUHU COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA; YMEHUSI OOBSICHATH 00OBEKThI U MPOLIECCHI
OKpY’Karouen qeUCTBUTENbHOCTH (MPUPOAHOM, COLIMATBHOM, KYJIHTYPHOH,
TEXHUYECKOU CpeJibl), UCIOJIb3Ys JJIsl ITOTO XUMUYECKUE 3HAHUS. - IPUOOPETEHUE
OMbITa Pa3HOOOPA3HOMU JIEATEIbHOCTH, OIbITA TO3HAHUS U CAMOIIO3HAHUS;
KJIFOUEBbIX HABBIKOB, UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE ISl PA3JIUYHBIX BUIOB



NEeSATENbHOCTU (HABBIKOB PEILICHUs MPoOIeM, MPUHATHUS PEIICHUMN, TOUCKA,
aHanu3a u o0paboTKkH HHPOpPMALIMU, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
M3MEPEHUI, HABBIKOB COTPYAHUYECTBA, HABBIKOB 0€30MMaCHOI0 0OpaleHus ¢
BELLECTBAMHU B ITOBCEIHEBHOW XKHU3HH).

OCHOBHBIMH 32124aMU SABJISIIOTCH

- U3yYEHHUE COCTABA U CTPOCHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT
CTPOEHHS; - IIOJIyYEHHUE BEIIECTB C 3aJaHHBIMH CBOMCTBAMM; - UCCIIEAOBAHUE
3aKOHOMEPHOCTEH XUMUYECKUX PEAKIMU U IIyT€N yIPaBJICHUS UMU B LIEIAX
MOJIY4eHHsI HEOOXOIMMBIX YEJIOBEKY BEIIECTB, MATEpUAJIOB, SHEPTHH, )KU3HHU,
IIMPOKO UCTOJB3YIOTCA B IPOMBIIIJIEHHOCTH, CEITBCKOM XO035ICTBE, HA
TpaHcnopte; [1oaToMy B mporpamme 1o XMMUHU HAILJIM OTPAKEHHE OCHOBHbIE
coaepkaTebHbIe THHUH

- «BEILIECTBO» — 3HAHMS O COCTABE U CTPOCHUM BEILLECTB, X BAXKHEUIINX
($u3MUECKUX U XMMUYECKUX CBOMCTBAaX, OMOJIOTUYECKOM JACHCTBUY;

- «XUMHYECKas peaKIus» — 3HaHUs 00 YCIOBUSAX, B KOTOPBIX MPOSBIISIIOTCS
XUMHYECKUE CBOMCTBA BEUIECTB, CIOCO0AX YIpaBICHUS XUMHUUYECKUMU
npolieccaMus;

- «IPUMEHEHHE BELIECTB» — 3HAHUS U OMBIT IPAKTUYECKON NEATEIbHOCTH
C BEIIeCTBaMH, KOTOpPbIE Hau0O0JIee YaCTO YIOTPEOISIOTCS B OBCETHEBHOMN JKU3HU

- «I3bIK XUMUU» — CUCTEMa BaXXHEHIINX MOHSATUN XUMHUHU U TEPMUHOB, B
KOTOPBIX OHU ONMHCBIBAIOTCS, HOMEHKIIATYpa HEOPTAaHUYECKNUX U OPTaHUYECKUX
BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHCIIE U TPUBHAIIbHbBIE), XUMUYECKHE POPMYIIbI
U YpaBHEHUS, a Tak)Ke MpaBuiia rnepeoga HHGOpMAaIHK ¢ POJTHOTO WUIH PYCCKOTO
A3bIKa Ha SI3bIK XUMHUHU U 00PaTHO.

B pesynbTaTe u3yuenus yueOHOro mpeaMeTa BBITYCKHUK CPEIHEH IIKOIbI
OCBOUT COJIEpKAHUE, CIIOCOOCTBYIOIIee (OPMUPOBAHUIO MO3HABATEIIHHOM,
HPABCTBEHHOM M ACTETUYECKOU KYJIbTYpPHI. Y YalIMKCs OBJIAJAEET CUCTEMOU
XUMUYECKUX 3HAHUN — MOHATUAMH, 3aKOHAMHU, TEOPUSIMHU U SI3bIKOM HAYKH KaK
KOMIIOHEHTaMU €CTECTBEHHOHAYYHOW KapTUHBI MUpa. Bce 3To mo3BOIUT eMy
chopMHpPOBaTh HA OCHOBE CHCTEMBI TTOJIYYEHHBIX 3HAHUM HAYYHOE MUPOBO33PEHUE
KaK (yHIaMEeHT HEHHOCTHOT0, HDAaBCTBEHHOT'O OTHOILIEHUS K IPUPO/IE,
OKPY’KaIOLIEMY MUPY, CBOEH )KU3HU U 310POBbI0, OCO3HATH POJIb XUMUYECKOU
HAyKU B [TIO3HAHWH U NTPeo0pa30BaHNN OKPYKAIOIIEro MUPA, BBIpAOOTATh
OTHOIICHHE K XMMHUH KaK BO3MOXKHOU 0051acTh OyyIiei coOCTBEHHOM
IIPAKTUYECKOM €SI TEIILHOCTH.

VYcBoeHue coJiepxkaHusg Y4eOHOTO ITpeaMeTa 00ECIeUUT BITYCKHUKY
BO3MOXHOCTh COBEPIIEHCTBOBATh U PAa3BUBATh [I03HABATEIbHBIE BOBMOKHOCTH,
YMEHHE YNPaABISATh COOCTBEHHOM IMO3HABATEIBHON AEATEIBHOCTBIO;
MHTEJUICKTyaJbHbIe U pe(eKCUBHBIE CIOCOOHOCTH; MPUMEHATH OCHOBHBIE
MHTEJUICKTyaJbHbIE ONepaliy, Takue Kak (opMyIupoOBaHUE TUIIOTE3, AHATU3 U
CUHTE3, CpPaBHEHUE, 0000ILEHNE, CUCTEMATU3ALIMSI, BBIABICHUE IPUIMHHO-
CJIEICTBEHHBIX CBSI3€1 JUIs1 U3yUYEHHsI CBOMCTB BEIIECTB M XUMHUUYECKHUX PEaKIIMIi;
MCII0JIB30BAaTh PA3JIMYHbIE UICTOYHUKH JIJIS IOJYYEHHUS] XUMUUYECKON MH(pOpMaIny;
CaMOCTOSITEIBHO INIAHUPOBATh U OPTaHU30BBIBATh YUEOHOIIO3HABATEIBHYIO



NEATENbHOCTD; PA3BUBATH UCCIIEIOBATEIBCKAE, KOMMYHUKATUBHBIE U
MH(pOpPMAIIMOHHBIE YMEHHUS.

B yueOHukax peanusyercsi CACTEMHO-JIEATEIIbHOCTHBIN MOJIXO0/1, JIeKAITUN B
ocHoBe @I'OC. DTOT MOAX0 OPUEHTUPOBAH Ha KOHKPETHBIE PE3YJILTATHI
o0pa3zoBaHus, Kak CUCTEMOOOPa3YIOIIHNi KOMIIOHEHT CTaH1apTa, Ie Pa3BUTHE
JUYHOCTH y4alllerocsi Ha OCHOBE YCBOEHHUS YHUBEPCAIbHBIX YU€OHBIX AEHCTBUM,
MO3HAHUS U OCBOCHUSI MUPa COCTABIISIET LI€JIb 1 OCHOBHOM pe3ybTat
obOpazoBanus. M3yuenue xumuu B 10 u 11 kitaccax mocTpoeHo 1o JuHEHHON
cxeme. B 10 knacce n3naraercst matepuan OpraHM4ecKol XuMuH, a B 11 kmacce —
HEOpraHuyecKass XuMusl, o011as XuMHUsl, XuMu4eckas Texnosorus. [locnennue
r1aBel yueOHuKa 11 kitacca 3HaKOMST IMIKOJILHUKOB C TPUMEHEHUEM XUMUU B
OKpYXalollen )U3HU U Ha CIIy*k0e 0OIIeCTBY.

CucremaTnueckuii Kypc opranndeckod xumuu B 10 kinacce npeaBapseT
pasjiell, HarpaBJICHHBIN Ha 0000IIIEHNE U TTOBTOPEHHE MOJYYCHHBIX B OCHOBHOM
IIKOJIC 3HaHWK. B HeM Takxke JaroTcs Te CBEICHMS U3 00IeH U HEeOpraHUIeCKOoM
XUMUHU, KOTOPBbIE HEOOXOAUMBI JIJIsI U3yUYCHUSI OPTaHUYECKON XUMHUH, HO HE BOIILIN
B IpOrpaMMy OCHOBHOM 1IKOJIbl. Kypc opraHM4eckoil XuMuu NOCTPOEH
TpaaAuLMOHHO. OH HAUMHAETCS C OCHOBHBIX MOHSATUI OPraHUYE€CKOW XUMUH, 3aTEM
U3JIAraeTCs CTPYKTypHAask TEOPUsI OPraHUYECKUX COEAUHEHUH, pacCMaTPUBACTCS UX
3JEKTpOHHOE cTpoeHue. [IoToM n3yyaroTcs BaKHEHIINE KIACChl OPraHUYECKUX
COEIMHEHUN: YTIIEBOIOPOIbI, KUCIOPOICOAEPHKAIIUE COEAUHEHHUS, A30T- U
cepocoepxaniue coeguHeHns. CucTeMaTH4ecKOe U3JI0KEHHE CTPOEHHUS U
CBOICTB OpraHMYECKUX COCTUHEHUHN TTO3BOJISET NEPEUTH K OMOIOTHYECKU
aKTUBHBIM BEIIECTBAM — YIJIEBOJIaM, KUpaM, OelIKaM U HYKJICMHOBBIM KHCJIOTaM.
3aKkaHYMBAETCSl KypC OPraHMYECKON XMMUU PAacCKa3oM O MOJIMMEpPaX U UX
MCIIOJIb30BAHHUH B OBITY U B TEXHUKE.

Marepuan o HeopraHuueckoi xuMuu B 11 kitacce u3ydaeTcsi B CleAyroen
nocyenoBaresbHOCTH. CHauaga pacCMOTPEHBI 3JIEMEHTbI-HEMETAIIIBL, 3aTEM
3l€MEHThI-MeTaIbl. VI3ydeHne 3J1eMEHTOB-METAIIIOB MIPEABAPSET pa3aeil,
CUCTEMATU3UPYIOIIHNI 00IIHe CBOMCTBA METAJIJIOB — AJIEMEHTOB U MPOCTHIX
BCIIIECTB, a TAK)KE pacCKa3bIBAIOIIUI O cIutaBax. PaccMoTpenue oOmieit Xumun
HAYUHAETCA CO CTPOCHUS aTOMa U XMMHYECKOM CBA3U. Ha OCHOBE MOJTy4EeHHBIX
3HAHUM IIKOJIBHUKHA 3HAKOMSITCS CO CTPOCHUEM BELIECTBA, U3YYAOT Pa3JIMYHbIE
BHJIbl XUMUYECKOM CBSI3U, BKJIIKOUYAsi MEKMOJICKYJISIPHBIE, © OCHOBHBIE TUIIBI
KPUCTAJIMYECKUX PEUIETOK MPOCTHIX BEIIECTB U MOHHBIX COETUHEHUH. 3aTeM
CIENYET MaTepHall, paCCKA3bIBAIOIINMN O 3aKOHOMEPHOCTAX MTPOTEKAHUS
XUMUYECKUX peaKkuid. 3JeCh COUETAIOTCS CBEJICHUS U3 XUMUYECKOM
TEPMOJUHAMUKN U XUMUYECKON KMHETHUKH, MO3BOJISIOIINE MMOHATh, [I0YEMY U KaK
MPOTEKAIOT XUMUYECKHE peakiuu. Creayronias TeMa Kypca WITIOCTPUPYET
MIPUMEHEHHE TTOJYYCHHBIX 3HAHUN O 3aKOHOMEPHOCTAX IMPOTEKAHUSI XUMHYECKUX
peaKkunii Ha MpakTUKe. Pedb UAET 0 pa3uyHbIX TUMIAX XUMUYECKUX MTPOU3BOJICTB.
OO6cy:xast o01re NPUHIMUIBI XUMUYECKON TEXHOJIOTHH U paccMaTpuBas
KOHKpPETHBIE MPOU3BOCTBA, ABTOPHI HE 3a0bIBAIOT U O MPOOIEME OXpaHbI
OKPYXKaKOUIIEN Cpeibl, 3HAKOMSAT IIKOJIBHUKOB C HOBBIM MOJXOJ0M B
MMPAKTUYECKOM NMPUMEHECHUN XUMHUYECKUX 3HAHUN — «3EJICHON» XUMHUEH.



N3yyeHue MKOJbHOTO Kypca XUMUHU 3aBEPILAECTCS PACCKA30M O IPUMEHEHUU
XAMHUYECKUX 3HAHUH B PA3IMYHBIX 001ACTIX HAYKUA U TEXHUKU. ABTOPCKUH
KOJUJIEKTUB MOCTAPAJICA MMOKA3aTh BAKHOCTD MOJyYEHHBIX 3HAHUH U B
MOBCETHEBHO JKU3HU. ABTOPHI CTPEMSITCS IPUBUTH YUaIIUMCs OEperHOe
OTHOIIIEHUE K TIPUPOJIE U K OKPYKAIOIIEMY MHUPY, CHOPMUPOBATH XUMHUECKUN
B3IJIS1/1 HA BCE, YTO UX OKPYXKAET, — OT MPOAYKTOB MUTAHUS JJO MaTEPHUATIOB TSI
KUBOTIUCH U CKYJIBIITYPBHI.

®denepanbHblil TOCYJaPCTBEHHBIN 00pa30BaTEeNbHBIN CTAHAAPT CPEAHETO
oOurero 00pa3oBaHMs yCTaHABIMBAET CleAyIolue TpeOOBaHUA K pe3yIbTaTaM
OCBOEHHUS 00YyUaIOIIMMHUCS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbI:

K JINYHOCTHBIM pPe3yJibTaTaM OCBOCHHS OCHOBHOI 00pa30oBaTe/IbHOI
NMpPOrpaMMbl:
1) B cdepe oTHOLICHHI 00yYarOIIUXCS K ce0e, K CBOEMY 3I0POBbBIO, K
MO3HAHUIO CeO0s:
— MPUHATUE U PEATTU3ALMIO IIEHHOCTEH 3/10pOBOro U 6e30macHoro o0pasa Ku3HH,
Oepe’kHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U IICUXOJIOTMYECKOMY 3/10POBBIO;
— HETIPUATHE BPEIAHBIX MPUBBIYCK: KypEHHUS, YIIOTPEOICHUS aTKOTOJIs,
HapKOTHKOB;
2) B chepe OTHOIICHHI 00YYAIOIIUXCSI K OKPYKAIOIIEMY MUPY, K JKUBON
IPUPOJIE, XYI0)KECTBEHHOM KYJIbTYpE:
— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH,
3HAYUMOCTh HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BIIaJICHUE
JOCTOBEpHOU MHPOpMaLMel 0 EPEIOBbIX TOCTHKEHUIX U OTKPBITUSX MUPOBOU U
OTEUYECTBEHHOMN HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE
MHUpa 1 00IIeCTRa;
— T'OTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMO0Opa30BaHUIO,
Ha TPOTSKEHUU BCEH )KU3HU; CO3HATEIHLHOE OTHOIICHUE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIICITHOM MpodeccroHaIbHOM 1 001IeCTBEHHOM
NEeSITEBHOCTH;
— DKOJIOTUYECKas KyJIbTypa, O€pexHOe OTHOIIEHUE K POIHON 3eMJIe, TPUPOAHBIM
6orarcTBam Poccun u Mupa, moHUMaHUE BIUSHUS COITUATBHO-YKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NMPUPOIHON U COLMAIIBHOM CpeJibl, OTBETCTBEHHOCTH 32
COCTOSIHME MPUPOJIHBIX PECYPCOB, YMEHUN U HABBIKOB Pa3yMHOI'0
MIPUPOAOTIOTH30BaAHNS, HETEPITUMOTO OTHOIIEHUS K JEHCTBUAM, PUHOCSIITAM
BpEJl SKOJIOTUH; TPUOOPETEHUE OMBITa FIKOJIOTOHATIPABICHHON JIESTENIbHOCTH;
3) B c(pepe oTHOIICHNH 00yJarOIIMXCs K TPYAY, B chepe conmuanbHO-
HKOHOMUYECKUX OTHOIICHUA:
— OCO3HAHHBIN BEIOOp Oymymiei mpodeccun Kak myTh U CIOCO0 peanu3anun
COOCTBEHHBIX KU3HEHHBIX TUTAHOB,
— TOTOBHOCTH O0YUaIOUIUXCA K TPYA0BOU MPO(eCcCHOHATBHON JeSTEIbHOCTH KaK
K BO3MOKHOCTH y4YacCTHs B PEIICHUH JINIHBIX, OOIIECTBEHHBIX, TOCY/IAPCTBEHHBIX,
0O0I1IeHAIIMOHAJIBHBIX MPO0JIEM; TOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYY U
JIOASIM TPYJa, TPYIOBBIM JOCTHKEHHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIICHHE K PA3HBIM BHJIaM TPYAOBOI EATEIbHOCTH.



K MeTanpeJMeTHBLIM pe3yJibTaTaM OCBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHOM
NMPorpamMmabi:

- pe2yIsimusHble YHUBEPCAlbHble Y4eOHble QelCInEUs.:

BBIIMYCKHUK HAYYHUTCH:

— CaMOCTOSITEJILHO ONPEETSATh LIeNH, CTABUTh U (HOPMYIHPOBATH COOCTBEHHBIE
3a/1auu B 00pa30BaTeIbHOM ESATEIHLHOCTH U KU3HEHHBIX CUTYaLIUsIX;

— OLICHUBATH PECYPChI, B TOM UKCJIE BpEeMs U APYrue HeMaTepualbHbIE PECYPCHI,
HEO0OXOUMBIE JIsl JOCTHXKEHUS TTIOCTABIICHHOM paHee 11eIH;

— COIOCTABJISITH UMEIOIINECS BO3MOXXHOCTH U HEOOXOAUMBIE JJIs1 JOCTHKECHUS
IIEIU PECYPCHI,

— Opranu3oBbIBaTh 3 (PEKTUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX IS
JOCTH>KEHUSI TIOCTABJICHHOMN 11€J1H;

— OMNpeEeNsATh HECKOJIBKO MyTel JOCTUKEHUS TTOCTAaBIICHHON 11EJIH;

— BBIOMPATH ONTUMATBHBIN MYTh TOCTHXKEHUS 1IETH ¢ yueToM 3D PEeKTUBHOCTU
PacxoJI0BaHUS PECYPCOB U OCHOBBIBASICh HA COOOPAXKEHUAX ITUKH U MOPAJIH;

— 3aJ1aBaTh MapaMeTPbl U KPUTEPHUH, TI0O KOTOPHIM MOXKHO OIMPEETUTh, YTO 11EJIb
JIOCTUTHYTA;

— COIOCTAaBJISITh TOJIYYEHHBIN PE3yIbTaT AEATEIbHOCTH C TIOCTABJICHHOW 3apaHee
1EJIbIO;

— OILICHUBATH MOCEJCTBUS JTOCTHKCHUS TTOCTABICHHOMN 11€7TH B JICSTEILHOCTH,
COOCTBEHHOM KU3HH M )KU3HU OKPYKAIOIIHUX JIFOJICH.

- NO3HABAMENbHbIE VHUBEPCAIbHbIE VHeOHble 0eUCBUSL.

BbINIYCKHUK HAYYUTCH:

— KPUTHUYECKH OLICHUBATH U UHTEPIPETUPOBATH HH(OPMAIIUIO C Pa3HBIX
MMO3HUIUM;

— pacno3HaBaTh U GUKCUPOBATH IPOTHUBOPEUHS B MHPOPMAITMOHHBIX
HMCTOYHUKAX;

— HUCIOJIB30BaTh PA3JIMUHbIC MOJICIBHO-CXEMATUUYECKUE CPENICTBA ISt
IIPEACTaBICHUS BBISBICHHBIX B HH()DOPMAIIMOHHBIX HCTOYHUKAX MPOTUBOPCUHH;
— OCYIIECTBIIATH Pa3BEPHYTHIN MH(GOPMAIIMOHHBIN ITOMCK M CTAaBUTh Ha €0
OCHOBE HOBBIE (yueOHbBIE U TTO3HABATEIbHBIC) 3aa4H;

— WCKaTh M HAXOJIUTh 000OIIEHHBIC CIIOCOOBI PEIICHHS 33/1a4;
— MPUBOAUTH KPUTHUECKUE apTyMEHTHI, KaK B OTHOIIIEHUU COOCTBEHHOTO

CYXJCHUS, TaK U B OTHOIICHUU JICMCTBUU U CYXKICHUN IPYroro;

— aHaM3UPOBATh U IPEOOPA3OBBIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIUN;
— BBIXOJUTH 32 PAMKH YYEOHOTO MPEAMETA U OCYIIECTBIISITH LIEJICHAIIPABICHHBIN
MOUCK BO3MOXHOCTHU HIMPOKOTO MEPEHOCA CPEJICTB U CIOCOOOB JEHCTBHS;

— BBICTPaWBaTh UHJUBUAYAIbHYIO0 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

— MEHSATh U YACPKUBATH PAa3HbIC MO3UIUU B O3HABATEIBHOU €SI TENILHOCTH

(OBITH YYEHUKOM M yuuTenaeM; GopMyaupoBaTh 00pa3oBaTEIbHbIN 3aMpoC U
BBITIOJIHATh KOHCYJIbTATUBHBIE (DYHKIIMU CAMOCTOSITENIbHO; CTaBUTh MPOOJIeMy U
paboTaTh HaJ €€ pPelIeHUEM; YIPaBIsATh COBMECTHOM MO3HABATEIbHON
NEATEeNbHOCTBIO ¥ TIOIUUHSITHCS ).

- KOMMYHUKAMUBHbLE YHUBEPCANbHBLE YUeOHble QelCEUs.




BBINYCKHUK HAYYHUTCH:

— OCYHIECTBIIATH JIEIOBYI0O KOMMYHHUKAIMIO, KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIbIMU (KaK BHYTpU 00pa30BaTebHONM OpraHU3alliy, TaK U 3a €€ IpeiesiaMm);
— MPU OCYIIECTBICHUH TPYNIOBOIM pabOTHI OBITh KaK PYKOBOJIUTENEM, TaK U
YJICHOM MPOEKTHOM KOMaH]IbI B Pa3HBIX POJIAX (TEHEPATOPOM UJEH, KPUTUKOM,
WCIIOJTHUTENIEM, TPE3CHTYIOIUM U T. 1.);

— pa3BepHYTO, JJOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C
HCIIOJIb30BaHUEM aJIEKBATHBIX (YCTHBIX U MMUCHhbMEHHBIX) SI3BIKOBBIX CPEJCTB;

— pacno3HaBaTh KOH(M)JIMKTOTEHHBIC CUTYAIMH U TIPEI0TBpaiaTh KOHPIUKTHI 0
WX aKTUBHOM (pa3bl;

— KOOPJIMHUPOBATH U BBIMIOJHATH PAOOTY B YCIOBUSX BUPTYATIBLHOTO
B3aUMOJICHCTBHS (WJIM COYETAHUS PEATBHOTO U BUPTYAJIHLHOTO);

— COTJIaCOBBIBATH MO3UITUU YWICHOB KOMaH bl B MPOIECcCe padOThl HAJl OOIINUM
IPOJIYKTOM/PEILICHUEM;

— MPEACTABIATH MyOJIUYHO PE3YIbTaThl HHAWBUIYaTILHON U TPYIIIIOBON
NeATEeIIbHOCTH, KaK Tepe]] 3HAKOMOH, TaK U Mepe]l He3HAKOMOU ayIUTOPHEH;

— MoI0UpaTh MAPTHEPOB ISl ACIOBOM KOMMYHHUKAIIMHU, UCXOISI U3 COOOPaKCHHIM
PEe3YIBTATUBHOCTH B3aUMOJICHCTBUSI, a HE JIMUHBIX CUMIIATHH;

— BOCIPHUHUMATh KPUTHYECKHE 3aMEUaHHs KaK PECypc COOCTBEHHOT'O Pa3BUTHS;
— TOYHO ¥ €MKO (POpMYIUPOBATh KaK KPUTHYECKHE, TaK U OJI00PUTEIIHHBIC
3aMeYaHus B aJipec IPYTuX JIFOJeH B paMKax JeJIOBOM U 00pa30oBaTeIbHON
KOMMYHHKAIIUH, ©30eras IPU dTOM JIMUHOCTHBIX OIIEHOYHBIX CYXKIECHUH.

K NpeIMETHBIM Pe3yJIbTATAM OCBOCHHS Y4eOHOIr0 nmpeaMeTa HA YIIy0JeHHOM
YPOBHeE:

10 kmacc
BbINIYCKHHUK HA YIJIy0JJ€HHOM YPOBHE HAYUYMTCS . — PACKPBHIBAThH HA MPUMEPAX
POJIb XUMHH B QOPMUPOBAHUH COBPEMEHHON HAyYHOW KapTUHBI MUPa U B
MPAKTUYECKOM JAEATEIIbHOCTH YEJI0BEKA, B3AMMOCBS3b MEK1Y XUMHUEHN U IPYTUMU
€CTECTBCHHBIMU HAyKaMU;

— AQHAJIU3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEILIECTB, MPUMEHSS MOJI0KEHUS
OCHOBHBIX XUMHYECKUX TCOPHUI: XUMHUYECKOTO CTPOCHUS OPraHUUYECKUX
coenuHeHuid A. M. BytnepoBa, CTpO€HUSI aTOMa, XUMUYECKOU CBSI3H, a TAKKE
yCTaHaBJIMBATh MPUUYUHHO-CJIC/ICTBEHHBIEC CBA3U MEXKIY CBOMCTBAMHU BEILIECTBA U
€ro COCTaBOM M CTPOCHHUEM;

— MPUMEHSTD MPaBUJIa CUCTEMATHYECKON MEXITYHAPOIHOM HOMEHKIATyPhl KaK

CpeACTBa pa3INUYCHUS U HICHTH(UKAIIUN BEIISCTB 10 UX COCTaBY M CTPOCHUIO;
— COCTAaBJISITH MOJICKYJISIPHBIC M CTPYKTYPHBIE (DOPMYJIBI OPTaHUYECKUX BEIISCTB
Kak HocuTesel nHGOpMaIluy O CTPOCHUH BEIIECTBA, €70 CBOMCTBAX U
MPUHAICKHOCTH K OMIPEACICHHOMY KJIaCCy COSTUHEHUI;

— OOBSACHATH IPUPOY M CITOCOOBI 00pa30BaHUs XUMHUCCKOH CBS31: BOJIOPOTHOM
C IIEJIbIO OTMIPEICTICHUS] XUMUUECKOM aKTUBHOCTH BEIIECTB;

— XapaKTepHu30BaTh (PU3MYECKHE CBOMCTBA OPraHMYECKUX BEIIECTBR;

— MPUBOJIUTH IPUMEPHI XUMHUYECKUX PEAKIU, PACKPBIBAIOIINX XapaKTEPHBIC
XUMHUYECKHE CBOMCTBA OPraHUYECKHUX BEIIECTB M3YUYCHHBIX KJIACCOB C IEJIbI0 UX
UJICHTU(UKAIIMN U 00BICHEHUS 00JIaCTH TPUMEHEHHUS;



— ONPEAEATh MEXaHU3M PEAKIIMU B 3aBUCUMOCTH OT YCJIOBUH MPOBEACHUS
pEaKIHUK U TPOTHO3UPOBATH BO3MOKHOCTh MTPOTEKAHUSI XUMUUYECKUX PEAKIIUI Ha
OCHOBE THIAa XUMHYECKOUN CBA3U U aKTUBHOCTH PEAr€HTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIOCOOHOCTH OPraHUYEeCKUX
COEIMHEHUH OT XapakTepa B3aUMHOTO BIMSHHS aTOMOB B MOJIEKYJIAX C LIEJIbIO
MPOTHO3UPOBAHUS POIYKTOB PEAKIINH;

— YCTaHaBJIMBATh TEHETUUYECKYIO CBSI3b MEXKY KJIACCAMH OPTaHUYECKUX BEILIECTB
7151 0O0CHOBAaHUS IPUHIIUIIUATIBHOM BO3MOXKHOCTH TOJIYYEHHUS OPTraHUYECKHUX
COEIMHEHUH 3aJJaHHOTO COCTaBa U CTPOECHUS;

— MoI0UpaTh peareHThl, YCIOBUS U ONPEACIISITh TPOIYKTHI PEaKIIHii,
MO3BOJISIIOIINX PeaIn30BaTh JA00PaTOPHBIE U MTPOMBIIIJIEHHBIE CITOCOOBI
MOJTyYECHUS] BAXKHEUIIINX OPraHUYE€CKUX BEILIECTB;

— ONPEAEIATh XapaKkTep CPelbl B pe3yJibTaTe THAPOIU3a OPraHMYECKUX BEILIECTB
Y MIPUBOJIUTH MIPUMEPHI TUIPOJIN3A BEIIECTB B TOBCEIHEBHOM )KM3HU YEJIOBEKA,
OMOJIOrMYeCKUX 0OMEHHBIX Mpolleccax;

— 00OCHOBBIBATH MPAKTUYECKOE UCTIOIBb30BAHUE OPTAHUYECKUX BEIIECTB U UX
peaKkIuii B MPOMBIIIJIEHHOCTU U OBITY;
— BBITIOJIHATh XUMUYECKHI IKCIIEPUMEHT IO PACTIO3HABAHUIO U MOJYYEHUIO

OPraHMYECKUX BEILIECTB, OTHOCAIIMXCS K pa3JIMYHbIM KjlaccaM COCIMHEHUM, B
COOTBETCTBUH C MPABUIIAMU U TTpUEMaMH 0€30MacHON pabOThl ¢ XUMUYECKUMU
BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHHUEM;

— MPOBOJIUTH PACUETHl HA OCHOBE XMMHUYECKUX (POPMYI U YPaBHEHUN peaKIInii:
HAX0XJACHHE MOJEKYISIPHON (hOPMYJIIbI OPraHMYECKOTO BEIIECTBA 110 €TI0
IJIOTHOCTHA U MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIINX B €r0 COCTaB UJIH 110
IPOJYKTaM CrOpPaHUs; pacueTbl MaCCOBOU JTOIH (MAacChl) XUMUYECKOTO
COEIMHEHUS B CMECH; pacueThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MTPOTYKTOB
peakiuu, eCiIu OJJHO U3 BEIIECTB AaHO B U30BITKE (MMEET MPUMECH ); PACUEThI
MacCOBOM MM 00bEMHOM JOJU BbIXO/a MPOAYKTA PEAKIIHMH OT TEOPETUUECKU
BO3MOYKHOT'0; pacueThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTa
peaKInu, €CJIU OJIHO U3 BEUIECTB JJAHO B BUJIE pacTBOpA C ONPEAECICHHOM
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BELIECTBA;

— MCIIOJIb30BaTh METObl HAYYHOI'O NTO3HAHUS: aHAJIN3, CUHTE3, MOJICIIMPOBAHUE
XUMHYECKUX MPOIIECCOB U SIBJICHHUM MPU PEIICHUH YIeOHO-NCCIIET0BATEIBCKUX
3a/1a4y 1o U3y4YEHUIO0 CBOMCTB, CIIOCOOOB MOIYYEHHS U PACTIO3HABAHUS
OPraHUYEeCKUX BEIIECTB;

— OCYIIECTBISATH MOUCK XUMUYECKON MHPOPMAIINH 110 HA3BAHUSM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOopMyJiaM BEIIeCTB.

11 xnacc
BrinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUYMTCH:

— COIIOCTABJISITh HCTOPUYECKUE BEXH PA3BUTHUS XUMUU C HCTOPHUUYECKUMU
MEPUOJIaMU PA3BUTHS TPOMBIIUIEHHOCTH U HAYKH ISl IPOBEICHUS aHAIU3a
COCTOSIHHMS, ITyTEW Pa3BUTHUSI HAYKU U TEXHOJIOTUU;

— AQHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOKCTBA BEIIECTB, CTPOCHUS aTOMA,
XUMHUYECKOU CBA3U, SJIEKTPOJIUTUUECKON JUCCOLMALUN KACIOT, OCHOBAaHUM U



COJIEH, a TaKXKE YCTaHABIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBS3H MEXY
CBOICTBaMU BEILECTBA U €I0 COCTABOM M CTPOEHHUEM;

— MPUMEHATH MIPaBUJIa CUCTEMATHUYECKON MEXIyHAPOAHOM HOMEHKIIATYpPhl KaKk
CpEIICTBA pa3IMUYEeHUs U UACHTH(PUKALIMH BEIIECTB 10 UX COCTABY U CTPOEHUIO;
— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIbI HEOPTaHUUECKUX
BEIIECTB KaK HocuTenel nHpopMalii O CTPOCHUH BEILECTBA, €r0 CBOWCTBAX U
MPUHAJIEAKHOCTH K ONPEACICHHOMY KJIacCy COeIMHEHHUI;

— OOBSCHATH IPUPOY U CIIOCOOBI 00pa30BaHUS XMMHUECKOU CBSI3U:
KOBaJICHTHOM (MOJISIPHOM, HEMOJISIPHOI ), HIOHHOM, METAJUTMYECKON C LETbIO
OTpeJIEICHHs] XMMUYECKON aKTUBHOCTHU BEILIECTB;

— XapaKTepHu30BaTh (PU3NUECKUE CBONCTBA HEOPTraHUUECKUX BEIIECTB U
yCTaHABJIMBATh 3aBUCUMOCTb (DPU3NYECKUX CBOMCTB BEILIECTB OT THMA
KPUCTAINTNYECKOHN PEIETKH;

— XapaKTepHU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XUMUYECKUX CBOICTB
IPOCTHIX BELIECTB, BOAOPOIHBIX COSAUHEHUH, BBICIIUX OKCUAOB U TUAPOKCHUIIOB;
— MPUBOAUTH MPUMEPHl XUMUYECKUX PEAKIIUN, PACKPBIBAIOIINX XapaKTEPHbIE
XUMHYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB M3YUEHHBIX KJIACCOB C LIEJbI0 X
UACHTU(PUKALNUYA U 0ObSICHEHUSI 00JIACTH MPUMEHEHHS;

— ONpEeNeNsATh MEXaHU3M PEeaKkluy B 3aBUCUMOCTH OT YCJIOBUIA MPOBEACHUS
pEeaKkiUy U MPOTHO3UPOBATH BO3MOKHOCTD MPOTEKAHUS XUMUYECKUX peaKIuil Ha
OCHOBE THIIa XUMUYECKOH CBSI3M U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHYECKON pPEaKIIMN U CMEIICHUS
XUMHYECKOTO PaBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C LIEJIBIO OMpeIeNeHuUs
ONTUMAJIBHBIX YCIOBHUM MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB;

— YCTaHaBJIMBATh T€HETHUECKYIO CBS3h MEXKIY KJIacCaMU HEOPTraHUYECKUX
BEIIECTB JJI1 000CHOBAaHUS MPUHIIUNIAATIEHON BO3MOKHOCTHU MOTYUYEHUS
HEOPraHMYECKUX COSIUHEHUHN 3aJIaHHOTO COCTaBa M CTPOCHMUS;

— MOAOHUPATH PEareHThl, YCIOBHS U ONPEACISITh MPOAYKTHI PEAKIUH,
MIO3BOJISIONINX PEATH30BATh JIA00OPATOPHBIEC U MPOMBIIIJICHHBIE CIIOCOObI
MOJTYYEeHUS BAXKHEHIINX HEOPTAaHMYECKUX BEIIECTB;

— OIPENEIATh XapaKTep CPEAbl B PE3YJIbTATE TUAPOIN3a HEOPraHUIECKUX
BEILECTB U IPUBOJIUTH IPUMEPHI TMAPOJIN3A BELIECTB B IPOMBIIIIEHHOCTH;

— MPUBOAUTH IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA B IPUPOJIE,
IIPOU3BOJICTBEHHBIX IIPOLECCAX U KU3HEAEITEIIBHOCTU OPraHU3MOB;

— 000CHOBBIBaTh MPAKTUYECKOE HUCII0JIb30BAHNE HEOPTAHUYECKUX BEIIECTB U UX
peakuuii B IPOMBILIIEHHOCTH U OBITY;

— BBIIIOJIHATh XUMHUUYECKHUI 3KCIIEPUMEHT MO PACHO3HABAHUIO U ITOTYYEHUIO
HEOPraHWYECKUX BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KjaccaM COEIMHEHUM, B
COOTBETCTBHH C MIPABHJIAMU U MpueMaMu 0e301acHoi paboThl C XUMUYECKHUMHU
BEIIECTBAMH U JJA0OPAaTOPHBIM 000PYAOBAHHUEM;

— MPOBOJIUTH PACUYEThl MACCOBOM J10JIM (MacChl) XUMUYECKOTO COETMHEHMS B
CMecH; pacueTbl Macchl (00beMa, KOJIMYECTBA BEILIECTBA) MPOYKTOB PEaKIUH,
€CJIM OJIHO W3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH); pacueThl MACCOBOM WU
00BEMHOM 1011 BBIXO/1a MPOAYKTA PEAKLIUH OT TEOPETUUECKH BO3MOXKHOTO;
pacyeTsl TemIoBoro 3pdexra peakiuu; pacyeTbl 00bEMHBIX OTHOIIEHUN ra30B MpU



XUMHYECKUX PEAKIMIX; pacyeThl Macchl (00beMa, KOJIMYECTBA BEILIECTBA)
MPOAYKTa PEaKIH, €CIU OJHO U3 BEIIECTB IaHO B BHJIE PACTBOPA C OMPEACICHHON
MacCOBOM JI0JIEW paCTBOPEHHOI'O BELIECTBA;

— WCHOJB30BaTh METOABl HAYYHOTO MMO3HAHUS: aHAIIN3, CHHTE3, MOJICIIUPOBAHHE
XUMHAYECKUX MPOIIECCOB U SIBICHUN NIPH PEIICHUN Y4eOHO-UCCIIEIOBATEIBCKUX
3a]1a4 10 U3y4YCHHUIO CBOWCTB, CIOCOOOB MOTyUEHUS U pacro3HABaAHHUS
HEOPTaHUYECKUX BEIECTB;

— BJIQ/IETh NIPaBHJIaMU 0€30MaCHOTO OOpAIEHHS C €AKUMU, TOPIOUYUMU U
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMHU OBITOBON XMMWH;

— OCYIIECTBIISATh MMOUCK XUMUYCCKON MHPOPMAITIH 110 HA3BaHUSM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYyjIaM BEIIECTB;

— KPHUTHYECKH OIEHUBATh M HHTEPIPETHPOBATH XUMUYECKYIO WH(OPMAIIHIO,
COJIEPIKaIIyIOCs B COOOIICHUSX CPEACTB MacCOBOM MH(OpMAIINH, pecypcax
HNuTepHeTa, HAYYHO-TTOMYJIIPHBIX CTAThAX C TOYKU 3PCHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LIEJISAX BBISIBICHHS OITUOOYHBIX CYKJICHUH U (DOPMHUPOBAHHMSI
COOCTBEHHOM MO3UIIUH;

— HaXOJIUTh B3aUMOCBSI3H MEKY CTPYKTYPOH M (PYHKITUCH, MPUIMHON U
CJIEJICTBHEM, TeOpHEH 1 (paKTamMu MPHU aHaTN3e MPOOIEMHBIX CHUTYaIH U
000CHOBaHMH MPUHUMACMBIX PEIICHNI HA OCHOBE XUMUYCCKUX 3HAHUM;

— TMPENICTaBISITh MMyTH PEIICHHUS TII00ATBHBIX MPOOJIEM, CTOSIINUX TTePE
YeJIOBEYECTBOM, U MEPCIIEKTUBHBIX HAIIPABICHUHN Pa3BUTHS XUMUYECKUX
TEXHOJIOTUH, B TOM YHCJIE TEXHOJIOTHI COBPEMEHHBIX MaTepUaJIOB C Pa3InYHOM
(GYHKIIMOHAIBHOCTHIO, BO30OHOBJISIEMBIX HCTOYHUKOB CBIPbS, EPEPAOOTKU U
YTHJIN3AIUU TPOMBIIIJIEHHBIX U OBITOBBIX OTXOOB.

BoinycKHMK Ha yIi1y0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUHTHCS
— (opMynupoOBaTh 11€JIb UCCIAEAOBAHMS, BBIIBUTATh U TPOBEPSTH
AKCIIEPUMEHTATBHO TUTIOTE3bI O XUMHUYECKUX CBOMCTBAaX BEIIECTB HA OCHOBE UX
COCTaBa M CTPOCHMSI, UX CIOCOOHOCTH BCTYINATh B XUMUUYECKHUE PEAKIIUHU, O
XapakTepe U MPOAYKTaX Pa3UuYHbIX XUMHUYECKUX PEaKIIH;

— CaMOCTOSITENIbHO TJIAHUPOBATH U MPOBOJIUTH XUMHUYECKUE IKCIIEPUMEHTHI C
coOmroieHneM mpaBuil 0e30MmacHoOi paboThI ¢ BEIIECTBAMH H TA0OPATOPHBIM
00opyTI0BaHUEM;

— WHTEPIPETUPOBATH JaHHBIC O COCTABE M CTPOCHHUH BEIIECTB, MOJTYyUYECHHBIC C
MTOMOIIbI0 COBPEMEHHBIX (PHU3NKO-XUMUYECKUX METOJIOB;

— ONKUCHIBATh COCTOSTHUE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKUX MPEJICTABICHUN O CTPOSHUU aTOMa JIJIsl OO BSICHEHHUS
PE3YNIBTATOB CIIEKTPATHLHOTO aHAIHM3a BEIIECTB;

— XapaKTEPHU30BaATh POJIb A30TOCOACPKANTUX TETEPOUKINIECKIX COSTUHCHUHN U
HYKJIEMHOBBIX KHACTIOT KaK BAKHEUITNX OMOJOTUYECKN aKTHBHBIX BEIIECTB;
MIPOTHO3UPOBATH BO3MOYKHOCT MPOTEKAHUSI OKUCIUTEIIEHO-BOCCTAHOBUTEIHHBIX
peaKInid, JeKaMNUX B OCHOBE MMPUPOTHBIX U MTPOU3BOICTBEHHBIX MPOIIECCOB.

Conep:xanne pa3iesioB 4 TeM y4eOHOro Kypca



10 xaacce (3 4 B Heaeuro, Beero 102 4, u3 HUX 3 Y—pe3epBHOE BpeM#)

Tema 1. IloBTOpenue u yriyoJenue 3HaHui (1849)

ATOMHO-MOJIEKYJIIpHOE ydeHME. BeriecTBa MOJEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS.
KauecTBeHHBII M KOJMYECTBEHHBIM COCTaB BewiecTsa. MoJisipHasi H  OTHOCHUTEJIbHAs
MOJIEKYJISIpHAsi MacChl BeleCTBA. MoJIbHAs I0JI M MAcCOBast JA0JIsI 3JIEMEHTA B BELECTBE.
Crpoenue artoma. AtomHas opoOurtanbs. [IpaBuna 3amonHeHHs] 3JIEKTPOHAMHU aTOMHBIX
opbOuraneii. Banentusie anexkrponsl. [leproanyeckuii 3akoH. @OPMYIMPOBKA 3aKOHA B CBETE
COBPEMEHHBIX MPEJICTABIECHUA O CTPOCHUM aToma. l3MeHeHHe CBOMCTB 3JEMEHTOB U HUX
COCIMHEHUH B TIEPHOJIaX U TPYIIIIAX.

XuMuyeckasi CBsI3b. DJIEKTPOOTPHULIATENbHOCTh. Buapl xumuueckoil cBs3u. MoHHasi CBA3b.
KoBanentHas nenossipHast ¥ noJisipHasi ¢Bsizb. OOMEHHBIN M JJOHOPHO-AKIENITOPHBINA MEXaHU3M
00pa3oBaHUsl KOBAJIEHTHOM MOJISIpHOM cBsi3u. ['eomeTpust mMoJekyiabl. MeTaniandeckasi CBSI3b.
Bonmoponnasi cBsizb. ArperatHble COCTOSTHHSI BEIIECTBA. THUIBI KPUCTAITMYECKUX PELIECTOK:
aTOMHas1, MOJIEKYJIIpHasi, HOHHAsA, METaJIJIMYECKasl.

Pacuerts! no popmynam u ypaBHeHusIM peakuuil. ['a3oBbie 3akoHbl. YpaBHeHue Knalinepona—
MenneneeBa. 3akoH ABoranpo. 3akOH OOBEMHBIX OTHOIIEHHH. OTHOCHUTENbHAS TUIOTHOCTD
ra3os.

Knaccudukanus XuMUYECKUX pEakuid MO0 Pa3IMYHBIM TpHU3HAKaM cpaBHEHHs. M3MeHeHme
CTETIEHU OKUCIICHUS 2JIEMEHTOB B COeAMHEHUAX. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU.
Oxucrnenue 1 BocctaHoBiIeHHEe. OKUCIUTENN U BOCCTAHOBUTENH. MeTo/1 3JIEKTPOHHOTO OajiaHca.
[TepmaHranat Kaaus Kak OKUCITUTEb.

Baxwuelimmne KiacChl HEOPraHWYECKUX BeEIIECTB. ['eHeTHdecKkas CBSA3b MEXIY Kiaccamu
HEOPraHWYeCKuX coeAnHeHn. Peakunu nonnoro oomena. I'maponus. pH cpensr.

PactBopbl. CniocoObl BbIpaXeHHs] KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBasl J0Jis
(TIpolleHTHAsl KOHIIEHTpaIlus), MOJisipHas KoHIeHTparusa. KommoumHesie pactBopbl. DddexT
Tunnpana. Koarymsinua. Cunepesuc. Kommiekcubie coennaenusi. CocTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKcooOpa3zoBarenb, auranisl. Koopaunanuontnoe uncio. HomeHkiaTypa KOMIUIEKCHBIX
COECIUHEHU.

JdemoHcTpaumnu.

1. OGpa3ibl BEUIECTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI.

2. Bosrouka nona.

3. OnpeneneHue KUCIOTHOCTU CPEIbl IPU MOMOIIN UHANKATOPOB.

4. 3ddext Tunmgans.

5. O6pazoBaHnEe KOMIUIEKCHBIX COEIMHEHUI MepeXOqHbIX METAIIOB.

JlaGopaTopHble ONBITHI.

1. Peakuuu noHHoro ooOMeHa.

2. CBolicTBa KOJIJIOUIHBIX PACTBOPOB.

3. 'uaponus conei.

4. IlomyueHue U cBOMCTBA KOMIUIEKCHBIX COCUHEHUH.

IIpakTHyeckasi padora Ne 1. BoinonHeHne 3kCiepuMeHTaNbHBIX 33]1a4 10 TEME
«PeakoHHas CIOCOOHOCTH BEIIECTB B PACTBOPAX).

Kontpoabsnas padora Nel o teme «OCHOBBI XUMHI.

Tema 2. OcHOBHBIE NOHATHS oprannvyeckoi xumuu (139)

[Ipenmer opranuyeckoil xumun. OCOOEHHOCTH OPraHMYECKHX BEIIECTB. 3HAYCHHE
opraHnueckoi XxuMuu. [I[pudrHbEI MHOTO00pa3usi OpraHNYEeCKUX BEIIECTB. YTIEPOIHBIN CKENeT,
€ro THIIBI: [IUKIHYEcKre, anukinyeckue. KapOouukindeckiue u reTepoluKInYecKUe CKENEThI.
Bunabl cBsizeil B MoJsieKyJgax OPraHMYECKHX BEIIECTB: OJMHApPHBIE, JBOWHBIE, TpPOWHBIE.
N3meHeHue sHeprum CBs3el MEXAy aTroMaMmH yriepoja MpU YBEITUYEHUU KPATHOCTH CBS3H.
HaceblieHHbie 1 HEHACHIIIEHHBIE COEAMHEHUSI.

DNEeKTPOHHOE CTPOCHUE M XMMHUYECKHE CBSI3HM atoma yriepona. [ mbpuausanus opOutanei, ee
TUIIBI IS OPraHMYECKUX COoeuHenHuit: Sp°, sp?, sp. O6pazoBaHue G- U M-CBA3eil B MOIEKyIax
OpPraHUYECKUX COEIMHEHUM.



OcCHOBHbBIE TIOJIOKEHHUSI CTPYKTYPHOM TEOPUU OPraHUYECKUX COCIUHEHUNH. XHUMHUUYECKOe
crpoenue. CtpykrypHas popmyna. CTpyKTypHast U MPOCTPAaHCTBEHHAs n3omepus. M3omepus
yriaepoaHoro  ckenera. M3omepust monoxeHus.  MexkinaccoBas — u3omepus.  Buabl
IIPOCTPaHCTBEHHOU n3omepuu. Onrudeckast uzomepusa. ONTUYECKUE aHTUIIOABL. XUPATbHOCTb.
XupaslbHbIE U aXUPaTbHbIE MOJIEKYJIBI.

I'eomerpuueckas uzomepus (yuc-, mpanc-nzomepus). 'omonorus. ['omonoru. 'omonoruueckas
pa3HocTb. ['oMonornyeckue psaasl.

OnekrponHbie dpdektel. CrocoObl 3amucell peaknuii B opraHuveckod xumuu. Cxema u
ypaBHEHHE. Y CIOBUS NpoBeneHus peakiuil. Kitaccudukanus peakiuii opraHMuecKiX BEIIeCTB
10 CTPYKTYPHOMY IIPU3HAKY: 3aMELIEHUE, IPUCOEINHEHNE, OTUIEIUIeHnEe. MeXaHN3Mbl peakLuil.
CriocoObr  pa3peiBa CBs3U  yriepoAd-yriaepoa. CBoOOTHBIC paguKanbl, HYKICODWIB H
ANEKTPOPUIIBIL.

Knaccudukanuss opraHmdyeckux BewiecTB M peakuui. OCHOBHbBIE KJIACChl OpPraHUYECKHUX
coenuHenuil. Knaccugukanus opraHudeckux COEIMHEHUN MO (QYHKUHMOHAIBHBIM TpyIIaMm.
DNEeKTPOHHOE CTPOEHHE OPraHNYeCKUX BellecTB. B3anMHoe BIMsSHNE aTOMOB U TPYII aTOMOB.
WunyktuBHbeld 1 Me3oMepHbIl 3pdexThl. IlpencraBnenne o pesonance. Homenxnarypa
OpraHMYEeCKUX BellecTB. MexayHapoaHas (cucTeMaTHuecKas) HOMEHKJIATypa OpraHuYecKuX
BEIIECTB, €€ MpHUHIMNbI. PannoHanbHas HoMeHKiIaTypa. OKHCIEHHE U BOCCTAHOBJICHHE B
OPraHN4eCKO XUMHUH.

HemoncTpauuu. 1. Mojenu opraHM4eCcKuxX MOJIEKYI.

Tema 3. YraeBogopoasl (25 1)

A 11k a H b1. CTpoeHue Mosiekyasl MeTana. [lonstue o koHbopmanusax. O0mIas XxapaKkTeprucTHKa
Kjacca, (U3MYECKHE W XUMHUYECKHE CBOMCTBa (rOpeHue, KaTaIUTUYECKOE OKHUCIICHHUE,
raJIOrTeHUPOBAHNUE, HUTPOBAHHE, KPEKUHT, MUPOIH3). MeXaHu3M peakiuu XJIOPUPOBAHUS
MeTaHa. AnkaHbl B mpupoge. CHHTETHYECKHE CMOCOOBI TIOJNYyYEHUsS ajKaHOB. MeTobl
MOJTYYCHHS ATKAHOB W3 AJKUJITAIOTeHUIOB (peakius Bropia), nekapOoKCHIMpOBaHUEM COJICH
KapOOHOBBIX KHCIOT M 3JIEKTPOJIM30M PACTBOPOB COJIe KapOOHOBBIX KHUCIOT. [IpumeneHue
AJIKAHOB.

Il vk 710 ank aH . O0mIas xapakTepucTHKa Kiacca, Gu3ndeckrue cBoMcTBa. Buibl n3omepun.
HanpskeHHble ¥ HEHAIPSHKEHHBIE UK. XUMHUYECKHE CBOMCTBA IMKJIOINpOIaHa (TropeHue,
TUAPUPOBAaHUE, TMPHUCOCIUHEHHE TaJOre€HOB, TajJOreHOBOJOPOJIOB, BOJAbI) W IUKJIOrEKCaHa
(ropeHue, xJopHpoBaHHe, HHUTpoBaHHe). [lomydyeHune UUKIOATKAaHOB M3 aJKaHOB W
T AJIOr€HAJIKAHOB.

A 1 k e H bl. OOmast xapakrepuctuka kiacca. CTpoeHue MOJeKyinbl dTuiieHa. Dusnyeckue
CBOWCTBA aJKEHOB. ['eomeTpuueckas M30Mepusi AIKEHOB. XHMMHUYECKHE CBOMCTBA AJIKEHOB.
Peaknum npucoeauHeHuss MO KpaTHOW CBSI3M — TUJPUPOBAHHUE, TaJOT€HUPOBAHUE,
ruporajoreHupoanue, ruapartanus. [IpaBuno MapkoBHHKOBa M €ro OOBSCHEHHE C TOUKH
3peHus IEKTPOHHOM Teopuu. B3zaumoieiicTBue ankeHoB ¢ OpOMOM U XJIOPOM B razoBoil (aze
win Ha cBeTy. OKUCIIeHHE aTKeHOB (TOpeHune, OKUCIIEHNE KUCIOPOIOM B IPUCYTCTBUU XJIOpUIa
najanagus, oA JAeWCTBUEM cepedpa, OKHUCICHHME TOPSYUM TOJKUCICHHBIM pPacTBOPOM
NepMaHraHata Kajus, okucieHue no Baruepy). Ilomumepuzamus. IlomydeHue ankeHOB u3
QJIKAHOB, AJKWITaJIOT€HUJIOB U TUTaJoTeHaIKaHoB. [[prMeHeHne 3THiieHa U ponuiIeHa.

A nx anue H bl Kraccudpukanus aueHOBBIX yriieBoaopoaoB. ConpsiKeHHbIE IHEHBI.
@u3nyeckue M XUMHUYECKHE CBOWCTBA AMBMHWIA M u3onpeHa. 1,2- m 1,4-mpucoenuHeHue.
[Tonmumepu3zanus. Kayuyku. Bynkanuszauus kayuykos. Pesuna u 36ouut. Cunres OyrajaueHa us3
OyTaHa M TaHoOJA.

A 1 x u H . OOmas xapakrepuctuka. CTpoeHHe MOJeKylbl aneTwieHa. Puznyeckue H
XMMHMUYECKHUE CBOMCTBA QJIKMHOB. Peakiuu NpUCOEOVHEHMs TajoreHOB, rajoreHOBOJOPOJOB,
Boabl. I'mapupoBanue. Tpumepuzauus M Jumepusanus aunetwieHa. KucioTHbele cBolicTBa
QIKMHOB C KOHLEBOM TpOMHOW CBsA3bl0. Anerunuabl. OKHCIEHHE AJIKMHOB pPAacTBOPOM
nepMaHranata kanus. [Ipumenenue anerusieHa. KapOuaHblii MeTO] MOJy4eHHUs alleTUIICHA.
[Tuponus metana. CMHTE3 aIKMHOB JIKWJIMPOBAHUEM ALETHIIN/IOB.



A p e H bl [lonsaTue 06 apomaruunoctu. [IpaBuno Xrokkens. beH301 — cTpoeHUEe MOJIEKYIIHI,
¢usnueckue cBoicTBa. 'omonornyeckuii psag 6ensona. M3omepust Au3aMeieHHbIX OEH30JI0B Ha
npuMepe KCWIonoB. Peakunu 3amenieHus B OEH30I6HOM sizipe (raJloreHUpOBaHUE, HUTPOBAHHUE,
aNKuIpoBanue). Peakuuu mnpucoenuHeHus K OeH301y (THAPUpOBAHHE, XJIOPUPOBAHHE HA
cBeTy). OCOOEHHOCTH XUMUH ANKHIIOeH3010B. [IpaBuiia opueHTanum 3aMecTUTeNeH B peakusiax
3ameneHus. bpomupoBanue n HUTpoBaHHE TOdyosna. OKUCIEHHE ATKUIOEH30JI0B PacTBOPOM
nepMaHrasHaTa kanus. ['anorenupoBanue ankui0eH30J0B B 00KoBYo Lienb. Peakuus Brop-
na—®@uTTUra Kak MeTOoJ| CHUHTe3a alKwiOeH30s0B. CTUPON Kak NpPUMEpP HENpPEeAEIbHOro
apOMaTUYECKOI'0 COEIMHEHMUSI.

[IpupOXHBIEUCTOYHUKHUYTIEBOJODPO A0 B. [I[puponHbiii U MOMYTHBII HeTIHBIC
ras3bl, UX COCTaB, HcIoJb30BaHue. HedTh kak cMmech yrieBogopoaoB. [lepBuunas u BTopuyHast
nepepabotka HedTu. Pudopmunr. KameHHslil yrons.
'eHeTuuyecKkasgsCcBA3bMEXIYPa3JIUUYHBIMUKIACCAMUYTJIE€BOIOPOAO
B. KauecTBeHHbIE peakiyy Ha HeNpenenbHbIE YTIIEBOJOPO/IbL.
'anoreHOnmpoOM3BOAHBIEYTJIEBOJODPO 0 B. Peakiuu 3amernieHus rajoreHa Ha
TUAPOKCHII, HUTPOTPYIIY, LHMAHOrpymmy. JleficTBUEe Ha TalloTeHIPOU3BOJHBIE BOJHOTO H
CIUPTOBOTO pacTBOpa 1enaoyu. CpaBHEHHE PEAKIIMOHHON CIOCOOHOCTH aJIKHJI-, BUHUJII-, (PEHUII-
n O6eH3wIranoreHuoB. VMcnonp30BaHue rajJoreH NpoU3BOAHBIX B OBITY, TEXHUKE U B CHHTE3E.
[ToHsiTHE O MarHUHOPraHUYECKUX COeNMHEHUAX. [lonyyeHre alkaHOB BOCCTAHOBJICHUEM
MOJATIKaHOB HOJ0BOJOPOIOM. MacHutiopeanuueckue coeOuHeHusl.

JdemoHcTpaumnu.

1. BpoMHupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, TUJIEHA, AlleTHIICHA.

3. OTHolIeHHe MeTaHa, YTHIIEHA, alleThiieHa U OeH30Jla K pacTBOpaM IEepMaHraHara Kajlus U
OpOMHOM BOJIE.

4. OkucieHue ToIyosa pacCTBOPOM MEpMaHraHaTa Kajus.

5. Ilony4enne sTUIEHA peaKIMend AeTUapaTaliy dTaHoa, alleTUiIieHa —TUAPOIM30M Kapoua
KaJIBLIMSL.

6. IlonydyeHue cTuposa AeNOJUMEPHU3ALMEN TOJUCTUPOJIA U HCIBITAHUE €r0 OTHOIIEHUS K
pacTBOpy IepMaHraHaTa Kajusl.

JlaGoparopHbie onbIThbl. COCTaBICHHE MOJCIICH MOJIEKYJT aJIkaHOB. B3anMoielicTBHE aJIKaHOB
¢ 6pomom. CocraBieHue Mojiesield MOJIEKYJl HePESIbHBIX COSIUHEHUH.

IpakTuyeckas padora Ne 2. CocraBieHrue MOJIEeH MOJIEKYI YriI€BOI0POIOB.
IIpakTuyeckas padora Ne 3. [loyueHue 3THiIeHA U ONIBITHI C HUM.

KonTpoabHast padora Ne 2 1o teme «YTIeBOI0POIbI».

Tema 4. Kuciopoacoaep:kamue opranudeckue coexnaeHus (194)

C m u p 1 bl. Homenknatypa u u3zoMepusi cnuptoB. TOKCHYECKOE NEHCTBHE HA OPraHHU3M
METaHoJa U 3TaHoja. Pu3nuecKue CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. XUMHYECKUE
CBOMCTBa CHHUPTOB (KUCIIOTHBIE CBOICTBa, peaklWU 3aMeleHUs] THIPOKCUIBLHOW TpyMHIbl Ha
rajioreH, MEXMOJIEKYJIApHas W BHYTPUMOJIEKYJspHas Jerujaparanus, OKUCICHHUE, pPEaKlHh
YIIAEBOJOPOAHOTO paavKana). ANKOronsaThl. [uaponus, ankuiupoBaHue (CHHTE3 MPOCTHIX
3¢upoB 1o Buibsimcony). IlpomblluieHHBIH cHHTE3 MeTaHola. MHOTroaTOMHBIE CHHPTHI.
OTWIEHTTIUKONb U TIMLEPUH, UX (pu3nyeckre U XuMudeckue cBoiictBa. CHHTE3 JAMOKCaHA U3
STUIEHTIIUKOJA. TOKCUYHOCTh ASTHIEHIIMKOISA. KauecTBeHHas peakuusi HA MHOTOATOMHBIE
ciiupThl. [IpocTbie 3¢upbl Kak M30Mepbl MPEAeNbHBIX OJHOATOMHBIX criupToB. CpaBHEHHE MX
(GU3MYEeCKUX U XUMHUYECKUX CBOMCTB €O crupramMu. Peakuus pacuierieHus: mpocTeix 3pupos
HOJ0BOJIOPOAOM.

® e H o0 1 bl. HomeHknatypa u u3omepus. B3anMHoe BiMsHHE TPyl aTOMOB Ha NpUMEpPE
¢denona. dusznyeckre M XUMHUYECKHE CBOWCTBa (eHoJa M Kpe3osioB. KucioTHble cBolCTBa
(GeHOoJI0B B CpaBHEHMM CO cHUpTamMu. Peaknuuu 3amemieHuss B O€H30JbHOM  KOJIbIIE
(ranorenupoBanue, HUTpoBaHue). Okucinenue ¢eHonoB. KauecTBeHHbIE peakiuu Ha (HEHOI.
[Tpumenenue peHomna.



KapOoHUABPHB ECOEIHUHEHH . DISKTPOHHOE CTPOCHUE KAPOOHUILHON T'PYIIIIBI.
Anprerunbl U KeToHbl. Du3nveckne CBOWCTBA (QopManblIeruaa, ameraibJerujia, areToHa.
Ilonamue o0  Kemo-eHONbHOU — maymomepuu  KapOOHUNbHBIX — coeounenuti.  Peakiuu
MPUCOEIMHEHNUS BOJBI, CIHMPTOB, IMAHOBOJOpOJa M THApocyinbdura Hartpusi. CpaBHEHHE
pEeaKkMOHHOM CHOCOOHOCTH ajJbAETUAOB U KETOHOB B pEaKUUAX INpucoenuHeHus. Peakuuu
3aMElIeHUsI aTOMOB BOJOpPOJA MPH O-yIJIEpOJHOM arome Ha rainored. llommmepusanus
dopmanpreruna U auneranpaeruna. Cummes cnupmog 3aumooeucmeuem KapOOHUNbHBIX
coeounenuti ¢ peakmugom I punvsapa. OKucieHHe KapOOHWJIBHBIX coenuHeHuil. CpaBHEHHUE
OKHCIICHHSI allbJCTHIOB ¥ KEeTOHOB. BoccTaHoBieHne KapOOHHUIIBHBIX COSAWHEHHHA B CITUPTHL
KauecTBeHHBIE peakIUMM Ha albJAECTUAHYI Tpynny. Peakyuu anv0016HO-KpOMOHOBOU
konOencayuu. OcodeHHOCTH (hopmMabe-

ruja. Peakuus popmanbaeruaa ¢ GpeHosoMm.

KapO6oHOBBSB E€KHCI OT Bl. DISKTPOHHOE CTPOCHUE KAapOOKCUIBHOW T'PYIIIBI.
I'omonornueckuit psij IpeaesIbHbIX 0 JHOOCHOBHBIX KApOOHOBBIX KUCIOT. DU3NYECKHE CBOMCTBA
KapOOHOBBIX KHCIIOT Ha NMPUMEPE MYPAaBbUHOM, YKCYCHOM, MPOMMOHOBOM, MaJbMUTHHOBON U
CTEapUHOBOM KHUCIOT. XHMHMUYECKHE CBOWCTBAa KapOOHOBBIX KHCIOT. KuciaoTHele cBoiicTBa
(M3MeHeHne OKpacKy UHIMKATOPOB, pEaKIUU C aKTUBHBIMH METaJlJIaMU, OCHOBHBIMH OKCUAAMH,
OCHOBaHUSIMH, COJSIMH). VI3MeHeHne cuibl KapOOHOBBIX KHCIOT MPH BBEAECHUU JOHOPHBIX U
aKUENTOPHBIX 3aMecTuTenel. Bi3anmozeiicTBre kKapOOHOBBIX KHCIOT CO CHUpPTaMH (peakuus
srepucukanun). ['amoreHupoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO memnb. OcoOeHHOCTH
MYpaBbUHOM KHCIOTHI. BakHeilme npeacTaBuUTeNu Kiacca KapOOHOBBIX KHUCIOT M HX
npuMeHeHue. [lomydyeHre MypaBBMHOW M YKCYCHOM KHCIIOT B IPOMBIIIIEHHOCTH. Bricuine
KapOoHOBbIe KucioThl. lllaBeneBast kuciaoTa Kak MpeICTaBUTENb JAUKAPOOHOBBIX KHCIIOT.
[IpencraBnenue o HENMpeneNbHBIX U apOMAaTUYECKUX KHuciaoTax. OCOOEHHOCTH MX CTPOEHUS U
CBOMCTB. 3HAYCHHE KapOOHOBBIX KUCIIOT.
OYHKIHMOHAaIbHBENPOU3ZBOIHB EKapOOHOBSH XKUCIIOT. [lonyuenue
XJIOPAaHTUAPUAOB M aHTHIAPUIOB KHUCIOT, UX ruaponu3s. [losydeHue CcloXHbBIX 3QUPOB ¢
UCIOJb30BAHUEM XJIOPAHTUAPHUIOB U AHTUAPUIOB KUCIOT. ClokHbIE 3(PUPBl KaK HU30MEphI
KapOOHOBBIX KHCI0T. CpaBHEHHE (PU3NYECKUX CBOMCTB U PEaKI[MIOHHON CIIOCOOHOCTH CIIOKHBIX
3(pHUPOB ¥ N30MEPHBIX UM KapOOHOBBIX KUCIOT. ['Mapoan3 cioxkHbIX 3¢pupoB. CHHTE3 CI0XKHBIX
3¢upoB ¢penonoB. Cioxuble 3pupbl Heopranuueckux kuciot. Hurpormunepun. Amuapl. Conu
KapOOHOBBIX KHCJIOT, HMX TEPMHUYECKOE pAa3JIOKEHHEe B NPUCYTCTBUU Iuenouyn. CuHte3
KapOOHWJIBHBIX COCIMHEHUIN Pa3IOKEHUEM KaJlbLIMEBBIX COJIEH KapOOHOBBIX KUCIIOT.
JdemoHcTpaumnu.

1. B3aumoelicTBue HATpUs € ITAHOJIOM.

. OKHcneHne 3TaHoJIa OKCUJIOM MEJIH.

. 'openue sTanona.

. BzaumopeiictBue mpem-06yTuaoBoro cnupra ¢ CoJISHOW KUCIOTOH.

. KauecTBeHHas peakuyss Ha MHOTOAaTOMHBIE CITUPTHI.

. KauecTBeHHbIE peakiiuy Ha EHOIBI.

. Onpenenenue anpAErua0B MIPU MOMOIIY KaYECTBEHHBIX PEAKIUH.

. OKHcnenue anpJernoB IEpMaHTaHaTOM KaJlus.

. [lomy4eHue cnoxHbIX 3(pUpPOB.

JlabopaTopHbIe ONBITHI.

5. CBolicTBa 3TUIIOBOTO CIUPTA.

6. CBolicTBa IIMIIEpUHA.

7. CpoiicTBa (peHona. KauecTBEeHHBIE peakIii Ha ()EHOIBI.

8. CpoiicTBa popmanuHa.

9. CBolicTBa yKCYCHOM KUCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTuuyeckas padora Ne 4. [Tonydyenue OpoMaTaHa.

IIpakTnueckas padora Ne 5. [lonydyeHue anerToHa.
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IpakTuyeckas padora Ne 6. [lonydeHue yKCyCHOM KUCIIOTHI.

IIpakTnueckas padora Ne 7. [lonydyeHue sTuiianerara.

IIpakTnueckass paGora Ne 8. Pemenue 5SKcnepuMEHTaIbHBIX 337ady [0 TeMe
«Kucnopoaconeprxaiiye opraHM4eCKUe BELIECTBAY.

KonTtpoabsnas padora Ne3 no teme «Kuciopoacoaepxaline opraHi4ecKie BEIECTBaY.

Tema 5. A30T- u cepocoaep:xauue coeaunenus (64)

Humpocoeounenus. Inexkmponnoe cmpoenue numpoepynnul. llonyuenue numpocoeouHenui.
Bspviguamuie sewjecmaa.

A M u H bl. U30Mepust amuHOB. [lepBHUHBIE, BTOPUYHBIE U TPETUYHbIE aMUHBbL. DU3NyecKue
CBOMCTBa IPOCTEHIINX aMUHOB. AMUHBI KaK opraHuyeckue ocHoBaHus. CoM aJIKMJIaMMOHMSL.
ANKWIMpOBaHME U alWIMpOBaHME aMUHOB. Peakuuu aMHUHOB C a30TUCTOH KHUCJIOTOM.
ApoMaruyeckre aMuHbl. AHWIMH. B3auMHOe BiMsSHUE TpyII aTOMOB B MOJIEKYJ€ aHWJIMHA.
XUMHYECKHE CBOMCTBA aHMJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMHU 3aMEIICHUSI B ApOMATHYECKOE
PO, OKHUCIICHHE, ayunuposanue). uazocoedunenus. IloaydeHne aMUHOB W3 CIIHPTOB U
Hutpocoenunenuil. [Ipumenenne annnna. Cepooprannyeckue coequHenus. [IpeacraBnenue o
CEpPOOPTraHNYeCcKUX coeluHEeHHsIX. (OCOOCHHOCTH WX CTPOEHUST M CBOWCTB. 3HAYCHUE
CEPOOPraHNYECKUX COCTUHEHHI.

F'etepouwukas. Oypad ¥ NUPpPOJT KaK NPEIACTABUTENU MATUWICHHBIX T'€TEPOLUKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJIEKYJbl nupposa. KucioTtHele cBoiicTBa muppoia. [Iupuann kak
MIPE/ICTaBUTENb HIECTUUICHHBIX T€TEPOLUKIOB. DIEKTPOHHOE CTPOECHUE MOJIEKYJIbl MUPHUANHA.
OcHOBHbIE CBOICTBA MUPUINHA, PEAKLIUU 3aMEILIEHHUs ¢ apoMaThuuecKuM siipoM. [Ipencrasienue
00 nmuaaszone, NUpUANHE, IypHUHE, TyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHUSX.
JdemoHcTpaumnu.

1. OcHOBHBIE CBOWCTBA aMUHOB.

2. KadecTBeHHbIE pEaKIIMM HA AaHWJIVH.

3. AHUJIMHOBBIE KPACUTEIH.

4. O0Opa31ipl reTePONMKINIYECKUX COSTUHEHUH.

JlaGopaTtopHbie onbIThl. KaueCTBEHHBIE peaklIMM HA aHUJIMH.

IIpakTuyeckas padora Ne9. Penienue skcriepuMeHTAbHBIX 33/]1a4 10 TeEME «A30TCoIepKaIue
OpPraHWYECKHE BEILIECTBAY.

Tema 6. buosioruyecku akTuBHbIE BelllecTBa (144)

XKu p bl Kak ciokHble 3(UPHI TIUIEPUHA U BBICHINX KapOOHOBBIX KUCIOT. OMBUICHHE KUPOB.
I'unporenu3zanus xupoB. Mblila Kak COJIH BBICIIMX KapOOHOBBIX KHCIIOT.

Y rueso abl. MoHo- u qucaxapuisl. OyHkuuu yrieBoaoB. buonorudeckas poJib yriieBOI0B.
I'moko3a — ¢u3nueckue CBOWCTBA, JIMHEHHAs W LMKIWYECKash (opMbl. Peakiuu IIOKO3bI
(okuciieHne a30THOM KHUCIIOTOM, BOCCTAHOBJICHHE B IIECTUATOMHBINA CIHUPT), KaueCTBEHHBIC
peaknuu Ha TII0K03y. bposkenue rmoko3bl. Dpykro3za Kak H30Mep TIIOKO3bl. Puboza u
ne3okcupubo3a. Ilonsmue o enuko3udax.

Jducaxapuas. Caxapo3a Kak NpeICTaBUTENb HEBOCCTAHABIMBAIOLUIMX JIMCAXapHJIOB.
Manvmosa u nakmo3sa, yenrnobuosa. I'naponus aucaxapunos. [lonyuenue caxapa u3 caxapHoi
CBEKJIBI.

[Tonucaxapu sl Kpaxman, rimukores, nemionosa. KauecTBeHHas peakiys Ha Kpaxmall.
I'maponus nonvcaxapuioB.

HyxneunoBbiekuciaorTsl. Hykneozunsl. Hykineoruasl. HykinenHoBe KUCIoThl Kak
npupoassie noauMmepsl. Crpoenne JJHK u PHK. I'maponns HyKI€eMHOBBIX KHCIIOT.
AMUHOKUC IO T B Kak aM(poTepHbIe coeuHeHns. Peakiiny ¢ KUCI0TaMu U OCHOBaHUSIMU.
O6pazoBanue cinoxHbIX 3¢upos. [lentuasl. [lenTunnas cBsa3b. AMUIHBIN XapaKkTep MENTHIHON
cBs3u. ['maponu3 nentuaoB. benku. [lepBudnas, BropuyHas U TPETUYHAS CTPYKTYPBI OEIKOB.
KauecTBeHHBIE peakiiu Ha OCIKU.

JdemoHcTpanmuu.

1. PacTBOpUMOCTB YIIIEBOAOB B BOJE U ATAHOJIE.

2. KauecTBeHHBIE PEAKIIMH HA TJIIOKO3Y.



3. O6pa3ibpl aMUHOKHCIIOT.

JlabopaTopubie omnbiThl. 11. CBoiicTBa rimtoko3bl. KadecTBeHHas peakiusi Ha TIJIIOKO3Y.
Omnpenenenue Kpaxmaia B MpoayKTax nuTanus. 12. L{BeTHbIe peakiun OEIKOB.

Kontpoabnasi padora Ne 4 1o teme «A30TcoAepKalle W OWOJIOTUYECKH AKTHUBHBIC
OpraHMYECKUE BELIECTBAY.

Tema 7. BoicokoMoiekyasipHble coequnenus (44)

[lonsiTHE O BBICOKOMOJIEKYISIPHBIX BellecTBax. IlonmuMepusanus M MOJMKOHJEHCALMS Kak
METO/bl CO3JaHMSI MOJIMMEPOB. OnacToMmepbl. [IpUpOAHBII M CHUHTETUYECKUH KaydyK.
Cononumepusanus. CoBpeMeHHbIE IUIACTUKU (TOJUATUIIEH, MOJIMIIPOINWIEH, MOJIUCTUPOJI,
MOJIMBUHUIXJIOPH, (ropormact, mnoaudTUIeHTEpedTaNaT, aKpHiI-O0yTaIueH-CTHPOIbHBINA
IJIaCTHK, NoMKapOoHatel). [IprpoiHble U cuHTETUYECKUE BOJIOKHA (0030D).

demoncTrpanuu. 1. O6pasusl mnactukoB. 2. Kommexkuust BosiokoH. 3. [lommkonaeHcarus
STUJICHTJIUKOJIS C Tepe(TaneBoil KUCIOTOM.

JlabopaTopHble onbIThl. 13. OTHOLIEHHE CHUHTETUYECKHX BOJOKOH K pacTBOpaMm KHUCJIOT U
HICIIOYEH.

IpakTuueckasi padora Ne 10. Pacrio3HaBaHue MIacTUKOB.

IIpakTnueckas padora Ne 11. Pacno3HaBaHue BOJOKOH.

11 kaacc (3 yaca B Hegeto, Beero 102 yaca)

Tema 1. Hemetaninl (31u)

KnaccudukanusiHeopraHu4ecKH X Be I € CTB. DJIEMEHTbl METAJUIbI U HEMETAILJIbI
1 uX nojoxxenue B [leproanueckoit cucreme.

B o 1 o p o n Ilonyuenue, pusnyueckne u XUMUUYECKHE CBOMCTBA (peakiuu ¢ METaIaMu U
HEMeTallJlaMH, BOCCTAaHOBJIEHUE OKCHUJIOB U cosieil). ' mapupl. ToMIMBHBIE 2IEMEHTHI.

I'anor e n bl O0mas xapakTepUCTHKA MOATPYNITbl. OU3NUECKUE CBOMCTBA MPOCTHIX BEIECTB.
3aKOHOMEPHOCTH M3MEHEHHMSI OKHCIUTEIbHON AKTHBHOCTH TAJIOTEHOB B COOTBETCTBUU C MX
MOJIOKEHHEM B mepuoaudeckord Tabmuue. [lopsimok BbITECHEHMs] TajOreHOB W3 PacTBOPOB
raioreHuIoB. OcoOeHHOCTH XuMUU (QTopa. XJIOp — TMOJyYEeHHE B MPOMBINIJICHHOCTH U
nabopaTopum, peakiuu ¢ MeTaulaMH U HeMmeTaulamMu. B3anmojeicTBue Xjopa ¢ BOJAOUW M
pactBopamu menoyer. Kucimopoansle coequuenus xiopa. [ MnoxiaopuTel, Xja0par U nepxjiopaTsl
KaK TUMUYHbIe okucauTesd. OcoOeHHOCTH XUMUU OpoMa u noja. KauectBeHHas peakiius Ha oI,
l"asiorenoBo-

JOPOJbl — IMOIYYEHHUE, KUCIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA. COJIAHASI KUCIIOTA U €€ COJIH.
KauecTBeHHbIe peakii Ha rajJoreHu-UOHBI.

DneMeHTBHNOATPYNIBIKHUCIIOpo aa. Obuas xapakTepucTuka noArpymnisl. Gu3ndyeckue
CBOMCTBa MpOCTHIX BemlecTB. O30H Kak amioTporHas Monaudukanus kuciopona. [lomyuenue
030Ha. O30H Kak okucauTesb. [I03uTHBHAS U HEraTuBHas POJb 030HA B OKPYXKAIOLIEH cpere.
CpaBHEeHME CBOMCTB O30Ha M Kuciopojga. Boma u mepokcua BOIOpoaa Kak BOJOPOAHBIE
COEIMHEHUS KUCIIOPOJa — CpaBHEHUE CBOMCTB. [lepokcu Boopo1a Kak OKUCIUTEND U BOCCTa-
HoButenb. llepokcuapl mertaioB. Cepa. Astorponus cepbl. PU3MUECKHME U XUMUYECKUE
CBOICTBa cepbl (B3aUMOCHCTBHE C METAIIJIaMH, KUCIOPOIOM, BOJIOPOIOM, PACTBOPAMH IlI€NIOUeH,
KHCIOTAMHU-OKUCIUTENSIMHU). CepoBOIOPO] — MOJIy4YEHUE, KUCIOTHBIE U BOCCTAaHOBUTEILHBIC
cBoiictBa. Cynbdunel. CepHUCTBII Tra3 Kak KHUCIOTHBIM oOkcul. OKHUCIUTENbHBIE U
BOCCTAaHOBHUTEJIbHBIE CBOMCTBAa cepHUCTOro rasza. [lomyuenme cepHucroro rasza B
IPOMBIIIIEHHOCTH U JabopaTopuu. CepHucTtas kuciaora u ee coiau. Cepuelit anruapua. CepHas
kucinora. CBoiicTBa KOHLEHTPUPOBAHHON M pa30aBIeHHOM CepHOM KHCHOTHL. JlelcTBue
KOHIICHTPUPOBAHHON CEPHOI KUCIIOTHI Ha caxap, METaJlIbl, HEeMeTalIbl, Cylnb(ubl. TepMuyeckas
yCcTOMUMBOCTh Cynb(aroB. KauecTBeHHast peakiys Ha CEPHYIO KUCIOTY U ee colu. TuocepHas
KUcioma u muocynoghamol.

A30THerocoeauHeHHu s DIeMEeHTh NOArpynmsl azoTa. OO0mas xapakTepucTUKa
noArpynmsl. @U3n4ecKre CBONCTBA MPOCTHIX BelecTB. CTpoeHUe MOJIEKYIIbI a30Ta. Pu3znueckue
U XUMHYecKHe cBoicTBa a3oTa. [TosyyeHne a3ota B MpOMBIIIIEHHOCTH U TabopaTopuu. HUTpuab.



AMMHaK — ero noijry4eHue, Gu3n4ecKue 1 XMMHYecKre cBoiicTBa. OCHOBHBIE CBOMCTBA BOJJHBIX
pactBopoB ammuaka. Conu ammonusl. [loBenenune coseit aMMOHMS ITPU HarpeBaHUU. AMMHAaK Kak
BoccTaHoBUTENb. lIpuMenenne amMuaka. OKCUabl a30Ta, UX IOJydyeHUE U cBolcTBa. OKCHI
azota(l). Okucnenne okcuna azota(ll) kucnopoaom. Aumepusanus oxcuaa azota(IV). Azotucras
KHUCIIOTa M €€ coju. HUTpUTBI Kak OKMCIUTEIM M BOCCTAHOBUTEIM. A30THasl KHUCIOTa —
¢du3nvecKkue u XMMUYECKHe CBOMCTBA, NoydeHue. OTHOMIEHHE a30THOW KHCIIOTHI K METAIIaM |
HeMeTallIaM. 3aBUCUMOCTh ITPOYKTa BOCCTAHOBJIEHUS @30THOM KMCIIOTHI OT aKTUBHOCTH METAJLIa
Y KOHIICHTPALUK KUCJIOTHL. TepMudecKkass yCTOMYMBOCTh HUTPATOB.
DdochopuerocoeaquHeHHu 1. Amorporus dochopa. Xumudeckue cBoiictBa (ocdopa
(peakuuu € KHUCIOPOJAOM, TajJoreHaMH, METaJUlaMH, CJIOHBIMU BELIECTBAMU-OKHCIHUTEISIMH,
menoyamu). [Tomydenue u npumenenne docdopa. Pochopusiii anruapun. Oprodochopras u
MetadocdopHas kucnotsel 1 ux conu. KauectBeHHas peakuus Ha optodocdatsl. Pasnoocenue
opmoghocghopnoii kuciromwl. I[lupogpocoprnasn kucroma u nupogocpamor. ochuapl. dochun.
Xnopuowl hocghopa. Oxcuo gocpopa(lll), pocopucmas xucroma u ee conu.

Y raepo a Amnorponus yriaepoaa. CpaBHEHUE CTPOEHMSI MU CBOMCTB rpadura u anMasa.
OdymiepeH Kak HOBas MoJieKyasipHas ¢opma yriaepona. I'padeH kak MoHOcHOM Tpadura.
VYrnepoaHbsle HAHOTPYOKHU. YT0JIb. AKTUBUPOBAHHBIN YTroib. AncopOuus. XuMU4YecKre CBONCTBA
yrisa. Kapouapl. ['maponus kapOuma kanblivsg U KapOuma amtoMuHHs. KapOuasl mepexoaHbix
METaJJIOB KaK CBEpXIpouHble MaTepuaibl. Okcupl yriepoaa. OOpazoBaHue yrapHOro rasa mnpu
HEMOJIHOM CTOpPaHUU YIJIs. YTOJIb U yrapHbIN ra3 Kak BOCCTAaHOBUTENU. Peakiins yrapHoro rasa c
pacriaBamu 1menouei. CuuaTe3 (GopMHATOB M OKCANATOB. YTJIEKHUCIBIN Ta3. YTOJIbHAs KUCIOTA U
ee conu. [loBeaeHne cpeTHUX U KUCIIBIX KapOOHATOB MPU HAarPEBaHUH.

K p e m H u #1. CBolicTBa NpoCTOTO BemecTBa. Peaknuu ¢ XJa0poM, KUCIOPOJOM, PaCTBOPAMH
menoyed. OKcHa KpeMHUs B MPUPOJE U TeXHUKE. KpeMHueBble KUCIOTHI U UX CONU. ['uaponus
cuukaroB. CuiiaH — BOJOPOJIHOE COEAMHEHUE KPEMHHUS.

b o p. Oxcup 6opa. bopHas kucnora u ee coym. bypa.

JdemoncTpanuu. 1. l'openne Bogopoaa. 2. [lonydenue xmopa (onsIT B mpooupke). 3. OmbITHI C
OpoMHO# Bomou. 4. OKHCIUTENBHBIE CBOWCTBA pacTBOpa rumoxjopurta Hatpus. S. [InaBnenue
cepel. 6. I'openue cepsl B kucimopone. 7. BszammoneiictBue xeneza ¢ cepoil. 8. I'openue
cepoBojiopora. 9. Ocaxaenue cynbhuaoB. 10. CpoiictBa cepHuctoro rasza. 11. [lelictBue
KOHIEHTPUPOBAHHOM CEpHOW KUCIOTHI Ha Mellb U caxapo3y. 12. PacTBopeHue aMmmuaka B BOJE.
13. OcHoBHBIE CBOMCTBa pacTBopa ammuaka. 14. Katanutuueckoe okucieHue amMmmuaka. 15.
[Tonydyenue okcuaa azora(ll) u ero okuciaenue Ha Bo3ayxe. 16. JleficTBue a30THON KUCIOTHI HA
Menb. 17. Topenne docdopa B kuciopoae. 18. IlpeBpamenue kpacHoro ¢ocdopa B O€IbIil U €ro
cBeueHue B TemHoTe. 19. BzammopnetictBue ¢ochopHoro anrmapuma ¢ Bogon. 20. OOpasibl
rpadura, anmaza, kpemHus. 21. I'openue yrapuoro raza. 22. TymieHue miaMeHH YriIeKHCIBIM
razom. 23. PazioxxeHue mpamopa.

JladopaTopHbie onbIThl. 1. [lomyueHnue xyopa u u3ydeHue ero cBOMCTB. 2. O3HAKOMIIEHUE CO
CBOMCTBaMH xJlopcojepkaiux oroenuBareneil. KadyecTBeHHas peakiiys Ha rajJoTeHUI-HOHBIL. 3.
CgoiicTBa 6poma, Hoja 1 ux coseil. Paznoxenue nepokcuaa Bogopoaa. OKUCIeHUEe HOAUI-HOHOB
MEPOKCHJIOM BOJIOpOJia B KUCIOU cpene. 4. M3yueHue cBOWCTB CEpHON KUCIOTHI U €€ COJICH. 5.
N3yuenue cBOMCTB BOAHOrO pacTBOpa amMmuaka. 6. CBolicTBa cosieid aMMmoHus. KauecTBeHHas
peakiusi Ha Qocdar-uon. 7. KadecTBeHHas peakius Ha KapOoHaT-uoH. Paznoxenwue
ruapokapOonara Hatpus. 8. VcmbiTaHWe pacTBOopa CHJIMKAaTa HaTpUs HHAUKATOpoM. 9.
O3zHakomIieHHE ¢ 00pa3liaMy TPUPOTHBIX CHIINKATOB.

IIpakTnuyeckas padora Nel. [Tomyyenue Bonopona.

IpakTHueckas padora Ne 2. [lonydyeHue XJ0poBOJOPOAA U CONSTHOM KUCIOTHI.
IpakTuyeckas: padora Ne 3. [lonyyenne ammuaka 1 U3yuyeHUE €ro CBOMCTB.

IIpakTnueckas padora Ne4. [lonydeHue yriaekucioro rasa.

IpakTuyeckasi padora Ne 5. BoinonHeHne 3kciepuMeHTaNbHBIX 33/1a4 1o TeMe «Hemeramiby.
Kountpoabsnas padora Nel o reme «Hemeramiby.

Tema 2. Metausl (304)



Obmuito030pi3TeMEeHTOB—MEeTa o B. CBOICTBA MPOCTHIX BEIIECTB-METAJIIOB.
Merannuueckue Kpuctayumueckue pemerk. CrutaBbl. XapaKTepuCTHKa Hanbosee M3BECTHBIX
cruiaBoB. [Tosmyyenune u npumMeHeHrEe METaIJIOB.

[le1o9YHBIEM €T aJIJ bl— 0011ast XapaKTePUCTUKA MTOATPYIIIBI, XapaKTepHbIE PEAKIIUN HATPUS
u kanus. CoiicTBa 1iesno4HbIX MeTauioB. [lonyuenue menounsix metamwio. Cona u eaxuit

HaTp — BaXKHEHUIIME COCAVHEHUS HaTpusa. bepwiumii, MarHui, IIEeJIOYHO3EMENIbHBIE METaJlIbI.
Maruuii 1 kanplui, UX oOullas XapakTepUCTHKa Ha OCHOBE NoJiokeHus B [lepuoamueckoit
cucreme snemeHtoB JI. . MenneneeBa u crtpoeHuss aromos. [lomyuenue, ¢usnyeckue u
XMMHMUYECKUE CBOICTBA, IPUMEHEHNE MarHus, KalblUs U UX COEAUHEHUH. AMDOTEPHOCTh OKCUAA
U ruipokcua 6epuiuims. JKecTkocTh BOIbI M CIOCOOBI ee yeTpaneHus. OKpacka IIaMeHH COJISIMU
LIEJIOYHBIX U IIE€JOYHO3EMENIbHBIX METAJIJIOB.

A 1o M u H U i PacnipoctpaHeHHOCTs B mpupojie, (pu3HUecKue U XMMHUYECKHE CBOMCTBA
(OoTHOIIEHME K KHUCIOpOJy, TajoreHaMm, pacTBOpaM KHCJIOT M IIEJOoYel, alioMOTEpPMHUS).
AmpoTepHOCTb OKCcHIa U ruapokcuaa antomunus. Conu amomunus. [lonHoe pasnoxkenue Bogon
coJiel aJIFOMMHMSI CO CJIA0BbIMU JABYXOCHOBHBIMU KHUCIOTaMU. AJIFOMHHATHl B TBEPJIOM BHJIE U B
pactBope. [Ipumenenue amomunus. CoeouHenus antoOMuHUs 8 HUBUUX CMENneHs X OKUCTIeHUSL.
OnoBowucBMUH e U Ou3nyeckue U XUMHUECKHE CBOWCTBA (PEaKLUHUU C KUCIOPOIOM,
kuciotamu), npuMmeHeHue. Comu onosa(ll) u ceuama(ll). CBUHIOBBIN aKKyMYJISTOD.
MeTannenoOOYHB XNOAT pYynn OcobeHHOCTH CTPOEHUSI AaTOMOB NEPEXOAHBIX
METaJJIOB.

X p o M. ®Ousznyueckne CBOWCTBA, XMMHUYECKHE CBOMCTBA (OTHOIICHHE K BOJSHOMY Tapy,
KHCTIOPO/y, XJOpY, pacTBOpaM KHUCIOT). V3MeHeHHe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX U
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THAPOKCHJIOB XpOMa C POCTOM CTENEHU OKHCIECHHSL.
Amdorepubie cBoiictBa okcuma u ruapokcuna xpoma(lll). Oxucnenue conerr xpoma(lll) B
XpomaTbl. B3anMHble mepexoabl XpOMaToB M AMXPOMAarToB. XpoMaTbl M JUXPOMATHI Kak
OKHUCJIUTEIH.

Ma pr aH e — Qu3niueckue U XMMHUYECKHE CBOICTBA (OTHOIIEHHE K KHUCIOPOAY, XJIODPY,
pactBopam kucioT). Okcua mapranna(lV) kak okucnurens u kataauszarop. [lepmanranar kamus
KakK

okucnutenb. Maneanam(VI) kanus u e2o ceoticmsa.

XK e 11 e 3 0. Haxoxxnenue B npupoje. 3HaueHHe keje3a uid opranu3ma uenoneka. Ousnueckue
cBoiictBa kene3a. CmiaBel keje3a C  yrjiaepoioM. XHMHUYECKHE CBOMCTBa JKenesa
(B3auMozeiicTBUE C KUCIOPOJIOM, XJIOPOM, CEpOM, yriem, KHUCIOTaMH, PacTBOpaMH CoJieH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEJIBbHO-BOCCTAHOBUTEIBHBIX CBOMCTB THJIPOKCHIA
xene3a(ll) u ruapoxcuna xenesa(Ill). Comm xenesza(Il) u sxeneza(Ill). Metoap! mepeBoaa coseit
xene3a(ll) B

conu sxene3a(lll) u obparno. OxucnurenbHble cBoiicTBa coequHenuit xene3a(lll) B peaknusx c
BOCCTaHOBUTEISAMH (MOAWUIOM, Menblo). lluanmanHble KoMmIUieKchl kene3a. KauecTBeHHBIE
peaknuu Ha wonbl xene3a(ll) u (11I).

Me n b. Haxoxzaenue B mpupojae. Ouszndeckue U XMMHUYECKHE CBOMCTBa (B3aMMOJICHCTBHE C
KHCIIOPOJIOM, XJIOPOM, cepoil, kuciaotamu-okucnutensimu). Conu meau(Il). Menusiii kymopoc.
Ammuakatel Meau(l) u memau(Il). IMomyuenue oxcuma menu(l) BoccTaHOBIEHHMEM THAPOKCHIIA
meu(1l) rnroko3oH.

CepeOp o Ousnueckue U XUMHUYECKUE CBOICTBA (B3aMMOJAEHCTBHE C CEPOH, XJIOpOM,
KHCTOTaMH-OKUCIUTENsIMU). OcaxkeHne okcuaa cepedpa MpH JIEHCTBUU IIEJIOYH HA COJIU
cepebpa. AMMHaKaThl cepedpa Kak okucauTenu. KauectBeHHas peakiysi Ha HOHBI cepedpa.

3 010 To0. Puznyeckre U XMMUYECKHE CBOMCTBA (B3aUMOJICHICTBHE € XJIOPOM, «LIaPCKON BOAKO.
CrniocoOblI BBIAICTICHHS 30JI0Ta U3 30JI0TOHOCHOU TIOPOJIBI.

I1 u H k. PuznuecKue U XUMHUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C TAJIOT€HAMH, KHCIOPOAOM,
Cepoii, pacTBOpaMH KHUCJIOT U 11eao4eit). AM(POTEPHOCTh OKCHIA U TUAPOKCHA INHKA.

P Ty T5. [IpeacraBnenue o cBOMCTBAX PTYTU U €€ COEAUHEHUSX.



demoncrpanuu. 1. Komreknus meramioB. 2. Komieknuss munepasioB u pya. 3. Komneknus
«Amomunuity. 4. Komnekuus «Kenezo u ero cruiaBsl» 5. BzaumoaeiictBue HaTpus ¢ BoJOH. 6.
OxpamvBaHve IUIAMEHU COJSIMM  IIEJOYHBIX M IEJOYHO3EMENIBHBIX  METalloB. /.
BsaumoneiictBue kanpuus ¢ Bojou. 8. IlnaBnenue antomunus. 9. BzaumoaelicTBre altoMUHUS CO
menousto. 10. BzaumoneiicTBue Xpoma € CONAHOM KUCIOTOM Oe3 pocrtyma Bo3myxa. 11.
Ocaxpaenune ruapokcuna xpoma(lll) u oxucnenue ero mepokcuaom Bojaopona. 12. Bzaumnsie
[epexo/ibl XpoMaToB U AuxpomMaros. 13. Paznoxkenue nuxpomara amMMmoHus. 14. AmoMoTepMus.
15. Ocaxnenne ruapokcusa xene3a(lll) m okucienue ero Ha Bo3ayxe. 16. Brigenenue cepedpa
U3 €r0 COJICH JEMCTBUEM MEIH.

JladopaTopuble onbIThL. 10. OkpammBanue miaMeH!u COCTUHEHUSIMH IIETOYHBIX METaIOB. 11.
O3HakOMJIEeHHE C MHHEpJIaMHU U BAXKHEHUIIMMM COEJUHEHHUSMM IIENOYHBIX METauloB. 12.
CpoiicTBa COEIMHEHUH IIENOYHBIX MeTauioB. 13. OkpammMBaHHe IUIAMEHH  COJISIMU
IIEI0YHO3EeMENBHBIX MeTauioB. 14. CBoiictBa Maruusa U ero coeauHenui. 15. CsoiicTBa
coeqnuenui kaimpmusd. 16.Kectkocts Boabpl. 17. B3amMmoelicTBHUE aIfOMUHUS C KHACIOTAaMU U
menouamu. 18. AmdpoTepHsie cBoiicTBa ruapokcuaa amomunus. 19. Ceoticmea onosa, ceunya u
ux coeounenuu. 20. CoiictBa coneii xpoma. 21. CBoiicTBa Maprasia M €ro COeAMHEHWH. 22.
N3yuenne munepanos xenes3a. 23. CpolicTBa xene3a. KauecTBeHHbIE peaKklMM Ha MOHBI JKenesa.
[Tonygyenue okcuma meau(l). 24. CroiicTBa MeH, €€ CIJIaBOB U coeMuHEeHHM. 25. CBOMCTBA ITMHKA
1 €r0 COEIMHEHUM.

IIpakTnueckas padora Ne6. [lomyyenne ropbkoii cosim (CEMUBOIHOTO CyiIb(aTa Maruus).
IIpakTHyeckas padora Ne 7. [lonydyeHue anroMOKaIuEBBIX KBACLIOB.

IIpakTHyeckass padora Ne§. BrlnonHEeHHE 3KCHEPUMEHTAIBHBIX 3a1ad 1Mo TeMe «Meramibl
TJIaBHBIX MOATPYIII.

IIpakTuyeckas padora Ne9. [lonyyeHue MegHOTO Kymopoca.

IIpakTuyeckas padora Nel0. [TonydeHue Kene3HOro Kyrnopoca.

IIpakTuyeckas padora Ne 11. BrinosHEeHHE AKCIEPUMEHTAIBHBIX 3a/1ad MO Teme «MeTabl
MOOOYHBIX MOATPYII.

KonTpoabHast padora Ne 2 o teme «MeTayiby.

Tema 3. CTpoenune atoma. XumMuyeckasi CBsi3b (89)

Ctpoenueartowma Hykmasl. M3oTonel. Tumel paguoakTuBHOTO pacnaja. TepMosaepHbIi
cunte3. [lonydenne HOBBIX 37eMEeHTOB. fnepHble peakiuu. CTpoeHHe IEKTPOHHBIX 000JI0UeK
atoMoB. [IpenicTaBienue o kBaHTOBOM MexaHuke. KBaHToBbIe yriciia. AToMHbIE opOuTanu. Pamgyc
aToMa. DJIEKTPOOTPUIIATENbHOCTD.

XumMuueckascss3b. Buabl xumuueckoii cBsa3u. KoBaneHTHast CBSI3b U €€ XapaKTEPUCTUKU
(nmuHa CcBSI3U, TOJSPHOCTH, MOJISIPU3YEMOCTh, KPAaTHOCTh CBs3U). MloHHas cBs3b. MeTamnueckas
CBSI3b.

CtpoenueTBepAbl XTe i Kpucrannuueckue u amopdHubie Tena. TUBI KPUCTAIITHYECKUX
pEIIeTOK METaJUIOB U MOHHBIX COeIMHEHHI. MexXMoIeKylsapHble B3auMoaelicTBus. Bomopoanas
CBSI3b.

Hemoncrpanuun. 1. Kpucraminyeckue peretku. 2. Moaenu MoJeKy.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYecKHUX peakumii (1749)
TennoBolWspPpeKkTXUMUUECKOHpeaKIuH DHAOTEPMUUECKUE U FK30TEPMUYECKHE
peakimu. 3akoH ['ecca. Temnora oOpa3oBaHusi BemiecTBa. JHeprus cBsi3u. lloHarue 00
sHTanenuu. [lorsatue 06 s3uTponnu. Bropoit 3akon TepmoiuHamMuku. JHeprus [ nd6ca u kputepuu
CaMOIPOU3BOJIBHOCTA XMMUYECKON PEAKLIUH.
CKOpPOCTHPXMMHUUYECKHUXPEAKIHUMNU ee 3aBUCUMOCTb OT IPUPObI pEarupyroLnux
BEILIECTB, KOHIIEHTPALIMM pPEAreéHTOB, TEMIIEpaTyphbl, HAJIM4YUA KaTalau3aropa, IUIOIIAIN
MOBEPXHOCTH PEArupyIOIINX BEIIeCTB. 3akoH JeicTByromux Mmacc. IlpaBumo Bant-T'odda.
[Tonsitne 00 SHeprum akTUBALMKU M 00 dHEpreTndeckoMm mnpoduie peakiuu. ['OMOTEHHBIN U
reTeporeHHblt kKatanui. [IpuMeppl KaTalUTHUUECKUX TMPOLECCOB B TEXHUKE U B IKHUBBIX
opraan3mMax. @epMeHThI Kak OUOJIOTHUECKHE KaTaIU3aTOPbI.



OO6paTtumblepeaxnuu Xumuueckoe pasHosecue. [Ipunnun Jle larense. Koncranra
paBHOBecus. PaBHOBecue B pactBopax. KoHcranTel nucconmanuu. Pacuer pH pactBopos
CWJIBHBIX KHCIIOT U 11esoueil. [lpouseedenue pacmeopumocmu.
PanaktTuBHOCTUMETaAaN a0 B. [lIoHATHE O CTAaHTAPTHOM BJIEKTPOAHOM MOTEHLIMAIIE U
UIEKTPOABIDKYILEH CUJIE peakUMHU. XUMHYECKHE UCTOYHHUKHM TOKA: T'aJIbBAHUUYECKUE IJIEMEHTHI,
aKKyMYJISITOPbl M TOIUIMBHBIE D3JEMEHTBI. OJIEKTPOJIM3 PACIJIaBOB U BOJHBIX PACTBOPOB
AIIEKTPOJIUTOB. 3AKOHbI INEKMPOAU3A.

JemoncTpanum. 1. DK30TepMHUUECKUE U SHIOTEPMHUUECKUE XUMUUECKUe peakuuu. 2. Temnossie
SIBJICHUS IPU PACTBOPEHUU CEPHON KUCIOTHl U aMMHUAYHOM CEIUTPHL. 3. 3aBUCUMOCTb CKOPOCTH
peakuuu OT HPUPOJIbl BEIECTB HAa MPUMEPE B3aUMOJICHCTBUS PAcTBOPOB Pa3IMYHBIX KHCIOT
OJINHAKOBOM KOHIIEHTPALMU C OJIMHAKOBBIMHM KyCOUKaMM (TpaHysiaMH) LIMHKA M OJIMHAKOBBIX
KYCOUYKOB pa3HbIX METaUIOB (MarHus, LIMHKa, Yeje3a) C pPacTBOPOM COJISHOM KHCIOTHL 4.
B3aumonelicTBue pacTBOpOB CEpPHOM KHCIOTHI C pacCTBOpPaMU THOCYNb(ara HaTpus pa3IndHON
KOHLIEHTpAallMu W TemmepaTypbl. 5. PasnoxkeHue mepokcuaa BOJOPOAA C  IMOMOLUIBIO
HEOPraHMYECKUX KaTaJlM3aTOPOB U MPUPOJIHBIX OOBEKTOB, COAEPKALLUX KaTajasy.
JlabopaTopubie onbiThbl. DakTOphl, BIMAIONIME HAa B3aUMOJICHCTBHE METalsla C PacTBOPAMHU
kuciaoT. CMelleHne XMMHYECKOr0 paBHOBECHS NPU YBEIMYEHUM KOHLEHTpPALlUHd PEareHTOB U
NpoayKkToB.26. Karanmutudeckoe pas3ioxkeHne nNepoKcuaa BoI0poia

IIpakTHyeckas padora Nel2. CkopoCTh XMMUYECKOM pEaKIUH.

IIpakTHyeckas padora Nel3. XuMuueckoe paBHOBECHE.

KonTpoabHas padora Ne3. TeopeTnueckue OCHOBBI XUMHUH.

Tema 5. Xumnueckasi TexHosiorus (749)
OCHOBHBIENPHHIHUNOBXUMUUYECKOUTEXHONOTHU. [IpoU3BONCTBOCEDPH
O M K ¥ CJI O T bl KOHTAKTHBIM crioco0oM. XumusM mporiecca. Ceipbe Isi TPOU3BOJICTBA CEp-
HOM KUCJIOTBL. TexHoJorn4eckas cxema Inpouecca, IpoLeccsl ¥ anmnaparsl.
[l[pouszBOoOACTBOAaMMHM aK a. XuMu3M mporecca. OnpeaeneHne ONTUMAIBHBIX YCITOBHI
IIPOBENIEHUS peakuuu. [[pMHINI DUPKYISAUY U €0 pealn3alts B TEXHOJIOTHYECKON CXeMeE.
MeTannypr u s YepHas metamuryprusi. JlomeHHBIN miporiece (ChIpbe, YCTPONUCTBO TOMEHHOM
1e4u, XuMU3M npouecca). IIpou3BoaCTBO cTaay B KUCIOPOJIHOM KOHBEPTEPE U B AIEKTpOIIEYax.
OpraHmuueckuii cuHTe 3. Cunmesvl Ha ocHose cunmes-eca3za. IIpon3BOACTBO METaHOJIA.
Okouorus U npodiieMa oXpaHbl OKpYKaoLIeH cpenibl. 3eeHas XUMUSL.

Jemoncrpauuu. 1. Ceipbe UIsi TPOU3BOJACTBA CEPHOM KHUCJIOTHIL. 2. Mojellb KUMSIIETO CIIOS.
3.XKene3nas pyaa. 4. O06pasiisl CIIaBOB JKele3a.

Tema 6. Xumusi B ObITY H Ha ciry:k0e oomecrna (99)

Xumus numy. JKupsel, Oesku, yrieBoJsl, BUTaMHuHbL. [IumieBbie 100aBKH, UX KiIacCU(pHUKALMSL.
3ampelieHHble M pa3pelleHHble NHIeBble no0aBku. JlekapcTBeHHble cpencTtBa. Kpacku u
NUrMEeHTHI. [IpuHIMITEL OKpalMBaHus TKaHed. XuMus B ctpoutenbeTe. Llement, 6eton. Crekino
U KepaMuKa. TpaIuIMOHHBIE U COBPEMEHHBIE KE€paMHMuecKue Marepuaibl. CBepXIpoBOIsILAs
Kepamuka. bpiToBasg xumus. OtOenuBaronye cpeincTBa. XHUMHA B CEIbCKOM  XO3SHCTBE.
Wucektuuuapl u nectunuapl. CpencrBa 3amuthl  pacteHMid. Penemnentsl. OcoOeHHOCTH
COBPEMEHHOM Hayku. MeToJoJIorusl HaydHOro uccienoBanus. [lpogeccus  xumuxka.
Mamemamuueckas xumusi.

ITouck xumuyeckoit HHGopmMaruu. Paboma c bazamu OaHHbIX.

Jemoncrpanuu. 1. ITumessie kpacutenu. 2. Kpamenue Tkaneil. 3. OrbenuBaHue TkaHeu. 4.
Kepamunueckue marepuansl. 5. LlsetHble crekina. 6. Komtekunsa «Tonnmso u ero BUAB.
JlabopaTopHbie omnbIThl. 27. 3HAaKOMCTBO C MOIOUIUMMH CPEACTBAMU. 3HAKOMCTBO C
orbenuBatomuMu cpeactamu. 28. Kien. 29. 3HakoMCTBO ¢ MUHEpaJbHBIMU YA0OpPEHUSIMU U
U3Y4YEHUE UX CBONCTB.

KonTpoabnas padora Ne 4. ltoroBast KOHTpoJibHast paboTa.



Y4eOHO-TeMATHYECKUH IJIAH
10 xaacce (3 4 B Hepeunto, Beero 102 4, u3 HUX 3 Yy—pe3epBHOE BpeM#)

Homep Tema KoinyecTBo
TeMbI JacoB
1 [ToBTOpEHUE 1 yriyOiieHne 3HaHU! 18
2 OcHOBHbIE IOHATHS OPraHUYECKON XUMUU 13
3 YrineBo10po/ibl 25
4 Kucnopoconepxamme opraHm4ecKue COeIMHEHUS 19
5 A30T- ¥ CEpOCOIepKANE COCTUHEHUS 6
6 buonornueckn akTUBHLBIE BENIECTBA 14
7 BBICOKOMOJICKYIISIPHBIE COCMHCHHUSI 4

PesepBHOE Bpemst 3
HUTOIOO: 102
Y4ueOHO-TeMaTHUYECKUH MJIaH
11 kaacc (3 4 B Hexea1o0, Bcero 102 4)
Homep KoimnuecTBo
Tema
TeMbI 4acoB
1 Hemerannsr 31
2 MeTannsl 30
3 Crpoenue aroma. XUMUYECKasi CBSI3b 8
4 OCHOBI{BIC 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYIECKUX 17
peaKiuit
5 Xumudeckas TEXHOJOTHS 7
6 Xumus B OBITY M Ha CITy>kOe o01iecTBa 9
HUTOI'O: 102
KanenapapHo-temaTudeckoe NJIAHUPOBAHUE Kypca XUMHUU
Ha 2020-2021 y4eOHbIii roa
Ne Hara Tema ypoka KOJINYeCTBO
n/n 4acoB
10 knacc _
TEMAIL. IOBTOPEHUE U YI'JTYBJEHUE 3HAHHNMU (184acoB)
1 | 1 Henmens | ATOMBI, MOJIEKYJIbI, BELIECTBA. 1
2 | 1nenens | CtpoeHue atoma 1
3 | 1nenens | [lepmonnyeckuii 3akoH u [lepuoaudeckas cucrema 1
XUMHU4YecKuX 3neMeHToB J[.M. MeHnaeneeBa
4 | 2 wenenst | XMMHYECKas CBA3b 1
5 | 2wHenens | ArperaTHble COCTOSIHUS 1
6 | 2wnenens | PacueTsl Mo ypaBHEHUSIM XUMHYECKHUX peakni 1
7 | 3 Henens | ['a30BbIe 3aKOHBI 1
8 | 3nenens | Knaccubukanus XMMHUECKUX peaKkIun 1
9 | 3nenens | OKUCIUTENHHO-BOCCTAHOBUTENILHBIE PEAKIIUU 1
10 | 4 Henens | Baxueiimue Kiacchl HEOPraHMUECKUX BEIIECTB 1
11 | 4 uegensa | Peakuuu noHHOTO OOMEHA 1




12 | 4 venens | PacTtBOphI 1
13 | 5 venens | KomonHbie pacTBOPBI 1
14 | 5uegensa | ['maponus coseit 1
15 | Suegens | KommiekcHble COETMHEHUS. 1
16 | 6 menens | IlpakTuyeckas padora Nel. PeakimonHas ciocoOHOCTh 1
BEIIECTB B pacTBOpax
17 | 6 menens | O6o6maronee nopropeHne o TeMe «OCHOBBI XHMHUD)) 1
18 | 6 memens | Ob6oOmaromee MOBTOpeHne 1o TeMe «OCHOBBI XUMUI) 1
TEMA2. OCHOBHBIE ITIOHATHUSA OPTAHUYECKOU XUMHMU (134yacos)
19 | 7 menens | [Ipenmer u 3HaYeHHE OPraHUYECKONW XUMUHU 1
20 | 7 menmens | Pemenue 3a7a4d Ha yCTaHOBIICHUE (POPMYIT YTIIEBOIOPOIOB. 1
21 | 7 wepens | llpwamHBI MHOTOOOpA3Usl OPraHMUECKUX COCAMHEHUI. 1
22 | 8 Hemens | DNEKTPOHHOE CTPOCHUE M XUMUYECKHE CBSI3U aTOMa 1
yrieposa.
23 | 8 memens | CTpyKTypHasi TEOPHsI OPTaHUYECKUX COSTMHEHHIA. 1
24 | 8memens | CTpyKTypHas 1
HN30MepHsl.
25 | 9menmenst | [IpocTpaHCTB e H Hast H30MEPHSL. 1
26 | 9 Henmens | DnekTpoHHBIC YPPEKTHI B MOJIEKYJIaX OPTaHUYECKAX 1
COEIUHEHU.
27 | 9Henenss | OCHOBHBIC KJIACCHI OPTaHUYECKHUX COCTMHCHHIA. 1
['omonoruueckue pspl.
28 10 HoMeHnkmaTypaopraHM4eCKuX COCTUHEHUN. 1
HEJIeIst
29 10 Oco6eHHOCTH U KiTacCU(PUKAIIAS OPTAaHUYECKUX PEAKIIHMA. 1
HEJIeIst
30 10 OKHCIIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH B 1
HEJIeNsl | OPraHWYeCKON XUMHUH.
31 11 O6o06matomiee moBTopeHue Mo TeMe «OCHOBHBIE TIOHITHS 1
HEJIeNsl | OPraHUYeCKON XHUMHMY.
TEMA3. YIJIEBOJAOPO/BbI (25 yacos)
32 11 AJKaHBI. CTPOCHHE, HOMEHKIIATypa, u3oMepus, pusndeckue 1
Henensl | CBOMCTBa
33 11 XMMUYECKUE CBOMCTBA AKaHOB 1
HEJIeIst
34 12 [Tonyuenue u mpUMeHEHUE aKaHOB. 1
HEJIeIsI
35 12 IIpakTuyeckas padora Ne2. CocraBieHue Moienei 1
HEJeNsl | MOJICKYJI YTJIICBOJIOPOJIOB
36 12 [ukmoankaHbl 1
HEJIeIsI
37 13 Ankensl. CTpoeHue, HOMEHKJIAaTypa, U30Mepusi, pU3nyecKue 1
Helens | CBOMCTBA
38 13 XHUMHUYECKUE CBOMCTBA aJIKEHOB. 1
HeJens
39 13 XUMHYECKUE CBOMCTBA AJIKEHOB 1
HeJens
40 14 [lonydyeHUen NpUMEHEHUE AIIKEHOB. 1
Heens
41 14 IIpakTnueckas padora Ne 3. [losyuenue stunena u 1

Henens

OIIBIThI C HUM.




42 14 Ankanuensl 1
HE/Ies
43 15 [Momumepusanus. Kayayk. Pesuna. 1
HE/Ies
44 15 Anxunsl . CTpoeHre, HOMEHKJIATypa, n30Mepusl, pusnueckue 1
HEJeNsl | CBOMCTBA
45 15 XUMHYECKUE CBOMCTBA aJIKUHOB. 1
HE/Ies
46 16 [TomyyeHne 1 mpUMEHEHUE aTKUHOB. 1
HE/Ies
47 16 Pemrenne 3a1a4 v BBIIOJIHEHNE YIIPAKHEHHM 110 TEMaM 1
Hellenst | «AJKaHBD), «AJKEHBD), « AJKIHHBD).
48 16 ApomaTtudeckue yriaeBoopoabl. CTpoeHre 6€H30JbHOTO 1
He/lenst | KOJIblla, HOMEHKIIATypa, H30MepHsi, (PU3NIECKHe CBOHCTBA
apeHOB.
49 17 XuMHYecKre CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB 1
HEJIeIst
50 17 [Tomy4yeHne u MpUMEHEHUE apEHOB. 1
HeJIeIst
o1 17 [Ipupoansie HCTOUHUKH yrieBoaopo0B. HedTs, ra3, yrous. 1
Henenst | [lepBuunas mepepaboTKa yriieBOAOPOJIHOTO CHIPHSI.
52 18 I'mybokas nepepabotka HedTH. KpekuHr, pudopmuHT. 1
HeJens
53 18 ['eneTnveckas CBsI3b MEXKy pa3IMYHBIMU KJIacCaMu 1
HeJleNsl | yrJIeBOJIOPOIOB.
54 | 18nenens | ['amoreHONPOU3BOHBIEC YTIIEBOIOPOIOB. 1
CrpoeHue, HOMEHKIaTypa, U30Mepus, pU3nUYecKue u
XUMUYECKHE CBOMCTBA.
55 19 O06o0matoiiee MOBTOPEHHE 1O TEME « Y TIICBOAOPOIBI 1
Heens
56 19 O6o0matoiiee MOBTOPEHHE 1O TeME « Y TIICBOIOPOIBI 1
Heens
TEMA4. KUCJIOPOJICOJIEPKAIIIME OPTAHUYECKUE COEJIVWHEHHUS (194acos)
57 19 CrupTsl. 1
Heens
58 20 XUMUYECKUE CBOMCTBA U MOJy4YeHue cnupToB. [IpocTeie 1
Henenst | AQupBL.
59 20 XUMUYECKUE CBOMCTBA U MOJy4YeHue cnupToB. [IpocTeie 1
Henenst | AQUpBHL.
60 20 IIpakTnueckas padora Ned. [lonyyenne 6pomdsTana 1
Heens
61 21 MHOroaTOMHBIE CIIUPTHI 1
HeIes
62 21 DeHOoJIbI. 1
HeIes
63 21 Pemenue 3a1a4 1 BBINIOJIHEHUE YIIPAXHEHU 110 TEME 1
Hezenst | «CnupThl ¥ (PeHOBI».
64 22 KapOoHunpHbIE COeTMHEHNS: HOMEHKJIaTypa, U30Mepus, 1
HeJeNsl | peakluu NPUCOSIUHEHUS
65 22 XUMHUYECKUE CBOMCTBA U METO/IbI MOJIy4eHUs KapOOHMIBHBIX 1

Henens

COEIMHEHUN




66 22 IIpakTnuyeckas padora NeS. [lonydyenue anerona
HE/Ies
67 23 KapOoHOBBIE KHCITOTHI
HE/Ies
68 23 IpakTuueckas padora Ne6. [Toryyenne ykcycHOU
HEJENs | KHCIIOTHI
69 23 @OYyHKIMOHAIbHbIE IPOU3BOHbIE KAPOOHOBBIX KUCIIOT
HE/Ies
70 24 IIpakTnueckas padora Ne7. [lonydyenue sTuinanerara
HE/Ies
71 24 MHuoroo0Opa3ue kapOOHOBBIX KUCIOT
HE/Ies
72 24 Pemenne 3amau
HEeJeNsl | W BBIOJIHEHUE yIpaKHeHUH 1o Teme «KapOoHoBbIe
KHCIIOTBD)
73 25 IIpakTnueckas padora Ne8. Pemenue
HEJeNs | DKCIICPUMEHTAIBHBIX 3134 TI0 TeMe
«Kucnopoaconepkaniye opraHn4ecKrue BEmecTBay
74 25 O6o06matromuii ypok no teme «Kucmopoacoaepxarine
HEJIeNsl | OPraHWYECKHUEe COCTMHECHUS
75 25 O6o06matomuii ypok 1o teme «Kucnopozacoaepxamme
HEJIeNsl | OPraHWYECKHUEe COCTMHECHUS
TEMAS. A30T- U CEPOCOJEPKAIINE COEJUHEHMUSI (64uacoB)
76 26 AMUHBI
HEJIeIst
7 26 ApomaTHdecKrne aMUHBI
HEJIeIst
78 26 ['eTeponMknrUecKue COeTMHEHUS
HEJIeIst
79 27 [lecTruneHHBIE TETEPOITMKITHI
HeJIeIst
80 27 IpakTuyeckasi padora Ne9. Pemenne skcriepuMeHTaTbHBIX
HeJeNsl | 3a7a4 10 TeMe «A30TCOJIepIKalie OPraHuIeCKUe BEIECTBA»
81 | 27nenens | O6o0marOIEee TOBTOPEHUE 110 TEME «A30T- U
CepoCoIepIKaINe OPraHUIeCKUE BEIIECTBA»
TEMA6. BUOJJOT'MYECKHN AKTUBHBIE BEIIIECTBA (14 yacoB)
82 28 OO1as XxapakTepUcTUKa yrieBOI0B
HEJIeIsI
83 28 Ctpoenue MoHocaxapua0B. JIMHEHHbIC U LIUKIUYECKUE
HEJIesl | CTPYKTYpbI
84 28 XHUMHYECKUE CBONCTBA MOHOCAXapHUIOB
HeJens
85 29 Jucaxapu bt
HeJens
86 29 [Tonucaxapusl
HeJens
87 29 Pemenue 3a1a4 ¥ BBINOJHEHUE YIIPAXHEHUM 110 TEME
Henens: | «YTJIEBOIBDY
88 30 XKupsl u macna
Heens
89 30 AMMHOKHUCIOTBHI

Henens




90 30 Ilentraet 1
Heels
91 31 Benku 1
Heels
92 31 CTpyKTypa HYKJIIEHHOBBIX KACIOT 1
HeIels
93 31 buonornyeckas posib HyKJI€HHOBBIX KHCIIOT 1
Heels
94 32 Ob6o06maroniee MOBTOPEHHUE IO TEMaM «A30TCOAEPIKAIIIE U 1
HezeNs | OMOJIOTUYECKH aKTHBHBIC OPTaHUYECKUE BEIICCTBA»
95 32 Ob6o06maroree MOBTOPEHHE TI0 TeME «A30TCOAEPIKAIINE U 1
HezleNsl | OMOJIOTUYECKH aKTHBHBIC OPTaHWMYECKUE BEIICCTBA
TEMA7. BBICOKOMOJIEKYJISAPHBIE COE/IMHEHMUMA (7 yacoB)
96 32 [Monmmmepsr 1
Heems
97 33 [TonmumepHBIe MaTepraTbI 1
HeIems
98 33 [TonmmMepHbIe MaTEpHUATBI 1
Heems
99 33 IMpakTnueckas padora Nel(. Pacro3HaBaHHe TIACTHKOB 1
HeIeus
10 34 IpakTHueckas padora Nell. Paco3naBanme BOJIOKOH 1
Heeus
101 34 O6o06matomiee MOBTOpPeHHE MO Kypcy «Opranuyeckas 1
HENEns | XUMUS
102 34 O6o06matomiee MOBTOpPEeHHE MO Kypcy «Opranuyeckas 1
HENEns | XUMUS
11 xaacc
Tema 1. Hemeraianl — 31 yac
1 1 memens | Knaccudukanus npocTeix BeniecTB. Bomopos 1
2 | 1 uenensa | ['amoreHs! 1
3 | 1uenens | Xnop 1
4 | 2uenens | KucinopoHbie coeTMHEHHS XJI0pa 1
5 | 2 Henens | Xnoposoaopo. ComsHas KHCIOTa 1
6 | 2nenens | dTop, OpoM, HOJT U UX COCTUHCHUS 1
7 | 3Henens | Pemenue skcriepuMEHTANIBHBIX 3314 110 TeMe «I ajJoreHbD» 1
8 | 3Hemensa | XaapKOreHbl 1
9 | 3 uenens | O30H — ayut0TpONTHAS MOAM(PHUKALIMS KUCIOPOaa 1
10 | 4 wenensa | [lepokcua Bogopoaa u €ro MPOU3BOIHbBIC 1
11 | 4 menens | Cepa 1
12 | 4 wenens | CepoBonopon. Cynbbuas 1
13 | Suenens | CepHHUCTHIH ra3 1
14 | 5 nenens | CepHblil aHTUIIPU]T U CepHAs KUCTIOTA 1
15 | S Henens | Penenue skcriepuMeHTAIbHBIX 33/1a4 10 TEME 1
«XanbKOT€HBD)
16 | 6 Henens | Pemenne pacueTHBIX 3a7a4 1
17 | 6 Henens | DneMEeHTHI NOATPYIIIHI a30Ta 1
18 | 6 memens | Azor 1
19 | 7 Hegena | AMMUAK U COJIM aMMOHUS 1
20 | 7 nenens | IlomydyeHue aMMuaka M U3y4eHHE €ro CBOWCTB 1




21 | 7 menmens | Okcuabl a30Ta 1

22 | 8 memens | A30THas KHCIOTa U €€ COJIH 1

23 | 8 menens | Docdop 1

24 | 8 nepens | @ocdopubiit anruapu T GocPopHbIE KUCITOTHI 1

25 | 9 uenens | Pemenue skcriepuMeHTaNBHBIX 3a1a4 1o Teme «I[loarpymma 1

a30Ta

26 | 9menmens | Yriepon 1

27 | 9uenens | CoequHEHMS yriaepoaa 1

28 10 Kpemuuit 1
Heels

29 10 CoenuHeHNs KPEMHUS 1
HeIems

30 10 O06o06mienue nmo teme «Hemeramsny 1
HeIems

31 11 O606menue no TeMme «HeMeTamin» 1
Heems

Tema 2. Meramibl — 30 yacoB

32 11 CBoiicTBa U METObl OJYYEHUS] METAJUIOB 1
HeIems

33 11 CraBel 1
HeIems

34 12 OO6mrast XxapaKTepUCTHKA MIETOYHBIX METAJIJIOB 1
Heeus

35 12 Harpuii n xanuit 1
Heems

36 12 CoenuHeHus HaTPUS U KaUs 1
Heeus

37 13 OO6mrast XxapakTepUCTHKA AJIEMEHTOB ITaBHOM moarpymmsl 11 1
HEJeNs | TPYIIIbI

38 13 Maruuii ¥ ero coeJMHEeHUs 1
Heeus

39 13 Kanenuii u ero coequaesus 1
Heeus

40 14 JKecTkoCTh BOJIBI M CLIOCOOBI €€ YCTPaHECHHS 1
Heeus

41 14 AroMuHui 1
Heels

42 14 CoeauHeHus aTIOMUHUS 1
Heels

43 15 Pemenue 3amay no reme «Meraib) 1
HeIels

44 15 Pemienne skcnepuMeHTaNbHBIX 33724 110 TeMe «MeTabhy 1
Heels

45 15 OO11ast XapakTepUCTHUKA MEPEXOIHBIX HIEMEHTOB 1
Heels

46 16 XpoMm 1
Heels

47 16 CoenuHenus Xxpoma 1
Heels

48 16 Maprasnerng 1

Henens




49 17 Kenezo 1
HeJenNs

50 17 CoenuHenus xene3a 1
HeJens

o1 17 Coenunenus xenesa 1
HeJeIs

52 18 Mens 1
HeeIs

53 18 [Toyuenue coemuHEHUI MeTU 1
HeeIs

54 | 18uenens | Cepebpo 1

55 19 30110TO 1
HeJeIs

56 19 uuk 1
HeeIs

o7 19 Pemenue 3a1au no Teme «MeTtasuibl TOOOYHBIX TOATPYIII 1
HEeIs

58 20 Pemenue skcriepuMeHTATBHBIX 337124 10 TeMe «MeTauTsl 1
Hezlenss | TOOOYHBIX TOTPYIIDY

59 20 [Tonydenue coeTMHEHUI METAJIOB 1
HeeIs

60 20 O06o0maroree TOBTOPEHHE 0 TeMe «MeTaJlTbDy 1
HEJIeIst

61 21 O6o0matomiee MOBTOPEHHE IO TeMe «MeTallTbhy 1
HEJIest

Tema 3. Ctpoenue atroma. XumMuveckasi CBsi3b — 8 4acoB

62 21 SAnpo atoma. SnepHbie peakuu 1
HEJIeIst

63 21 DNeKTPOHHBIC KOH(PUTYpAITUU aTOMOB 1
HeJIeIst

64 22 DNeKTPOHHBIC KOHPUTYpAITUU aTOMOB 1
HEJIeIst

65 22 KoBaneHTHas CBsI3b M CTPOCHUE MOJICKYIT 1
HEJIeIst

66 22 HNounas cBsa3b. CTpoeHHE HOHHBIX KPUCTAIIOB 1
HEJIeIs

67 23 Merammueckas cBs3b. Kpucrammueckue pemeTku 1
HEJIesl | METaJUIOB

68 23 MexmoneKyaspHble B3aUMOCHCTBUS 1
HEJIeIsI

69 23 O6o06mmaromniee moBTopeHue mo reMe «CTpoeHHe BEeIeCTBaY 1
HeJens

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHMA XUMHYECKHUX peakuuii — 17 yacos

70 24 TennoBblie 3G HEKTH XUMUYECKUX PEaKINN 1
HeJens

71 24 3akoH ['ecca 1
Heens

72 24 Oneprus ['n06ca u KpUTEpUN CaMOTIPOU3BOIBHOCTH 1
HEeZJeNsl | XUMHYECKUX PeaKinuit

73 25 Pemrenue 3agau no reme «XuMH4ECKasi TEPMOIMHAMUKAY 1
Heens




74 25 Pemenue 3anau no reme «XuMHYECKast TEPMOIUHAMUKAY
HE/Ies
75 25 CKOpOCTh XMMHUYECKON peaklMU. 3aKOH JEHCTBYIOLIUX Macc
HE/Ies
76 26 3aBHCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI
HeIes
77 26 Karanuz. Karanuzaropst
HE/Ies
78 26 Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHS
HE/Ies
79 27 [Mpunnumn Jle -1llatense
HE/Ies
80 27 CKOpOCTh XMMHUECKUX peakiuil. XuMHUYeCcKoe paBHOBECHE
HEIes
81 | 27uenens | MonHoe mpomsBeieHne BoIbl. Boopo IHBIN MoKazareins
82 28 XUMHYECKOE paBHOBECHE B pacTBOpax
HEJIeIsI
83 28 XUMHUYECKHUE UCTOUYHUKH TOKA. DJIEKTPOIIU3
HEJIeIst
84 28 XUMHUYECKUE UCTOUYHUKH TOKA. DJIEKTPOIIU3
HEJIeIs
85 29 Ob6o06maromee moBTOpeHHe N0 TeMe « TeopeTndeckne
HeZeNsl | OCHOBBI XUMUN
86 29 O6o06matomee moBTopeHue mo treMe «TeopeTndeckue
HeZeNsi | OCHOBBI XUMUIN
Tema 5. XuMnuyeckasi TeXHOJIOTUsA — 7 4acoB
87 29 Haydnple puHIIUTIBI OpraHU3alMd XUMAYECKOTO
HeZleNsl | MPOM3BOJICTBA
88 30 [Tpou3BOICTBO CEPHOM KHCIIOTHI
Heens
89 30 [IpousBoicTBO aMMHaka
Henens
90 30 [IpousBoicTBO YyryHa U CTajau
Heens
91 31 [Ipou3BoACTBO UyryHa U CTaJIU
HeJens
92 31 [TpoMbIIIIEHHBIN OpraHUYeCKU CHUHTE3
Heens
93 31 [TpoMBIIIIIEHHBIN OPTraHUYECKUI CHHTE3
Heens
Tema 6. Xumus B ObITY M Ha ciy0e o0mecTBa — 9 yacos
94 32 Xumus nuiy. JlekapcTBeHHbIE BELECTBA
Heens
95 32 Kocmernueckue u napgromepHsie cpeacTBa. beitoBas xumus
HeIes
96 32 XUMHS B CTPOUTENILCTBE
HeIens
97 33 XUMHS B CETBCKOM XO35UCTBE
HeJIeNs
98 33 Heoprannueckue maTepuasl

Henens




99 33 O060011eHNE U IOBTOPEHUE Kypca XUMUU 1
HeJeIst

100 34 O060011eHNE U IOBTOPEHUE Kypca XUMUHU 1
HeJeIst

101 34 Wrorosas koHTposbHas paboTa 1
HeJeIst

102 34 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca XUMHUU 1
HeJeIst

YYEBHO-METOAUYECKOE OBECIIEYHEHHE

1. s yyamumxces:

Epemun B. B. Xumus. 10 kinacc. VYrmyOnenunsiit yposens / B.B. Epemun, H.E.
Ky3smenko, B.W. Tepenun, A.A. Ipo3nos, B.B. Jlynun. — 2-e usn., crepeoTurl. —
M.: poda, 2020

Epemun B. B. Xumusa. 11 knacc. YrayOnennsiéi ypoens / B.B. Epemun, H.E.
Kyssmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. Jlynun. — 2-e uzf., crepeoTurl. —
M.: Ipoda, 2020

Jas yunrens:

1. Epemun B. B. Xumus. 10-11 k1. Meroauueckoe nocodue / B.B. Epemun,
A.A. [Ipo3nos, 1.B. Bapranosa. — M.: JIpoda, 2013.

2. Epemun BB u np. [Iporpamma kypca xumuu s 8-11 kinaccos
ob1eo0pa3oBarenbHbIX yupexaeHuit. — M.:[poda, 2009.

3. Ky3bemenko H. E., Epemun B. B. 2500 3aga4 no Xumuu ¢ pemeHussMu. — M.
Omnnxkc, 2006.

4. [TpumepHbIe TporpaMmsbl 110 yaeOHBIM npeameTam. Xumus 10-11 kmacchr.

Cranpnaptsl BTroporo nokosieHus. — M.: [IpocBemienune, 2011.

5. I'muaka H.JI. O6mas xumus: yaeonoe nocodbue / H.JI. I'muaka. — M3a. crep.
— M.: Knopyec, 2016.

6. I'muaka H. JI., PabunoBuu B. A., Py6una X. M. 3aiaun u ynpaxHeHUS 110
ooOmeit xumun. — 2002.

2. UndopManiuoOHHO-METOANYECKAS U MHTEPHET-MOIePKKA

1) XKypnan «Xumus B mkosiey, razera «1 ceHrsOps» (Www.lseptember.ru)

2) Ipunoxenune «XuMus», cCaltT WWW.Prosv.ru (pyopuka « XuMus»)

3) MHnrepuer-mkona «IIpocBemenwne.ru», online xkypc u ap. (www.internet-
schooi.ru)

3. Texuu4yeckue cpeacTBa 00y4eHUA

IIpoekTop.

KommbrorepHas Texnnka

4. JKpaHHO-3BYKOBbIE MTOCOOUSA

DNIEKTPOHHBIE YPOKHU U TECThI «XUMUS B IIKOJIE»

[TonHbI MYJIBTUMEIMITHBINA KypC XUMUHU + ONBITHI 10 OPraHUKE
OTKpbITast XUMUs

ITpoBeps cebs «Xumus. [ToJHBINA WILTIOCTPUPOBAHHBIN KYpC»
BuieoonsITel IO BCEM pazjiesiam.

5. quﬁno -1200paTopHOE 000PyAOBaAHUE

SAESIE I Ll



http://www.1september.ru/
http://www.prosv.ru/
http://www.internet-schooi.ru/
http://www.internet-schooi.ru/

Mukponaboparopus



