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Pabouasi nporpamma no xumnu 10 kiace (yriiy0JieHHbIH YPOBEHbD)
HosicHuTEIbHAA 3aIUCKA

HopMaTuBHBIE IPaBOBbIE TOKYMEHTBI:
Pabouas nmporpamMma o XMMuu It 8 KJlacca COCTaBJICHA HA OCHOBE:

o  denepanpHoro 3akoHa Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepanuny;

o ®denepanabHOro TOCYIAPCTBEHHOIO 00pa30BaTENBLHOrO CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHUs, YTBEPKACHHOTO MpukazoM MUHOOpHAyKU
P® ot 17.12.2010 Ne 1897 (¢ mocnenyromMu U3MEHEHUSIMH);

e OcHoBHOI1 0Opa3oBarenbHas nporpamma [ bOY COLL . MacneHHUKOBO

e Vuyebnoro ana [BOY COLI n. MacnennukoBo Ha 2020-2021 y4eOHbI# ron

e Tlonoxenus o Paboueil nmporpamme yueOGHOTO Kypca, BHEYPOUHOUH AESITETbHOCTH

e PaGouas nporpamma k sinaun Y MK B.B. Jlyanaa XUMMUS yrinyonennsiii ypoernb 10-11 kmaccsr: M.: [Ipoda, 2017.

e Vuebnuka B. B. Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A. Ipo3nos, B.B. Jlyaun Xumus. 10 xmacc. VYriay6neHHsit ypoBens / B.B.
Epemun, H.E. Ky3smenko, B.M. Tepenun, A.A. JIpo3nos, B.B. Jlynun. — 7-e uzn., crepeorun. — M.: JIpoga, 2020. — 446 c.

[Ipennaraemasi mporpaMma 1o XMMUHU PACKpBIBAET coAepKaHue o0yueHust XUuMuH ydamuxcs 10 kinaccoB 001eo0pa3zoBaTeIbHbIX OpraHu3ainii
Ha yriyOneHHOM ypoBHe. [Iporpamma cocrtaBieHa Ha ocHOBe DyHAaMEHTAIBHOTO sApa COJAEpXaHWsA o0mero oOpa3oBaHHsA, TPeOOBaHWI K
pe3yibpTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON NpOrpaMmbl cpefHero (MmoJiHoro) obmiero oOpa3oBaHus, npeacTaBieHHbIX B denepanbHOM
rOCyJJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe CpeJHero (MoJHOro) olIiero oopa3oBaHus U MPUMEPHOI MPOrpaMMBbl 0 XMMUHU CPETHETO (ITOJIHOTO)
o011ero oopazoBaHusL.
Copepxanne 00y4eHUs pealn30BaHO B ydeOHUKAX XMMUHU, BBIMYIIEHHBIX U3/IaTENbCTBOM «JIpodar:
— Epemun B. B. Xumus. 10 knacc. Yrnyonenssiit yposens / B.B. Epemun, H.E. Ky3smenko, B.M. Tepenun, A.A. /Ipo3nos, B.B. Jlynun. — 7-e u3s.,
crepeorurt. — M.: JIpoda, 2020. — 446 c.

Hacrosmas mporpamma peanusyer obiye 1eiau cpenHero (MoJHoro) oomero o0pa3oBaHus, aBTOPCKUE UIEH Pa3BHBAIOIIETO, COBPEMEHHOTO,
HayYHO OOOCHOBAHHOTO Kypca XMMHH, BHYTPHIIPEIMETHBIE M MEeKIpeaMeTHbIe cBs3u. [locobue mpenycmarpuBaer popMHUpOBaHUE YHHUBEPCATBHBIX
YUeOHBIX JCHCTBUI yJalIuXxcs, MO3BOJSET OCYIIECTBIATH CHCTEMHO-ACITEIbHOCTHBIA U TIPAaKTHKO-OPUEHTUPOBAHHBIN TOAXO0/BI B O0yICHHU.



Bknaxg yueOHOro mpeamera B JOCTHIXKEHHUE Ielied cpeiaHero (MmoiaHoro) odmiero odpazoanusa. Cpemnee (moiHoe) oOmiee oOpa3oBaHHE —
TPEThsI, 3AKITIOYUTEIBHASI CTYIICHB 001Iero 00pa3oBaHusl.

OpnHol W3 BaXHEWIIMX 3a7ad 3TOTO 3Tala SIBISIETCS TMOJITOTOBKA YYaIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KHU3HEHHOTO U
po(ecCHOHATLHOTO ITyTH. Y4Yamluecss JOJDKHBI HAyYUTBCS CAMOCTOSITENIbHO CTaBUThH IENIM M ONPENENATh MYyTH UX JTOCTHUXKCHHS, HCIOJIb30BaTh
MPUOOPETEHHBIN B IIKOJIC OIBIT IEATEIHPHOCTH B PEAIbHOMN KH3HU, 32 paMKaMu y4eOHOTo TpoIiecca.

['maBHBIC 116K CpetHero (ITOJTHOTO0) 00IIero 00pa3oBaHuUs:

1. ®opMupoBaHUE LEIOCTHOTO MPEICTABICHIS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHHSIX, YMCHHUSAX U CIIOCO0AaX NESTEIHLHOCTH.

2. llpuoOpereHue ombITa pa3HOOOPA3HOH IEATEILHOCTH, ONBITAa TO3HAHUS M CAMOITO3HAHHSI.

3. IloAroroBka K OCyIIECTBICHHIO OCO3HAHHOT'O BBIOOpA MHAMBHIyaIbHOIN 00pa30BaTebHOMN Wi MPOPECCUOHATLHON TPACKTOPHH.

Lenn nzydyeHuss XuMuM B cpeHei (TTOJIHOM) IIKOJIe

1. ®opMupoBaHHEe YMEHUS BHUICTh M TIOHMMATh IIEHHOCTH OOpa30BaHUs, 3HAYUMOCTh XUMHYECKOTO 3HAHMS IS KaKIOTO YeIOBEKa,
HE3aBUCHMO OT €ro MPOopeCCHOHATIBHOMN e TeIbHOCTH;

2. ®opMupOBaHUE YMEHUS pa3uvarTh (PaKThl M OLEHKH, CPAaBHUBATH OICHOYHBIC BBHIBOJBI, BUACTh MX CBS3b C KPUTEPUSIMHU OICHOK U CBS3b
KPUTEPHEB C ONPEICIICHHON CHCTEMOM IIEeHHOCTEH, (POpMyITUpoBaTh U 0OOCHOBBIBATh COOCTBEHHYIO TTO3UITHUIO;

3. ®opMHpOBaHUE IIEITOCTHOTO MPEICTABICHHS O MUPE U POJIM XMMHHU B CO3IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBIMUPA, YMCHHS
OOBSICHATH OOBEKTHI M MPOLIECCHl OKPYKAIOIIEeH ACHCTBUTEIHHOCTH (MIPUPOAHOM, COIMABHOM, KyIbTYPHOH, TEXHHUECKON Cpenbl), UCTOIb3Ys IS
ATOr0 XMMHYECKHE 3HAHUS;

4. TlpuoOpeTeHne ombiTa pa3HOOOPA3HOW JIEATEIBHOCTH, ONBITA TIO3HAHHUS W CAMOIIO3HAHUS; KIFOUEBBIX HABBIKOB, HMCIOIINX YHUBEPCATHHOE
3HAYEHUE IS Pa3IMIHBIX BHJIOB JICATEIHHOCTH (HABBIKOB PEIICHUS TPOOJIEM, MPUHSATHS PEIICHUH, MMONCKA, aHaIu3a U 00padoTKu HH(pOpMAIHH,
KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB W3MEPECHHI, HABBIKOB COTPYAHHYECTBA, HABBIKOB 0E30TACHOTO OOpAIllCHHsI C BEIICCTBAMH B ITOBCEIHEBHOMN
KU3HH).

B yueOHOM muiane cpenHeid (IOJTHOM) IIKONBI XMMHUS BKJIIOYEHa B pasnen «CopaepxkaHue, GOpMUPYEMOE YYaCTHUKAMH 00pa30BaTeIbHOTO
nporeccay. OOydaromuecs MOTYT BbIOpaTh JUIsl U3YYEHHs] UM MUHTETPUPOBAHHBIN Kypc €CTECTBO3HAHMS, WM XMMHIO, KaKk Ha 0a30BOM, Tak M Ha
yri1yOJI€HHOM YpOBHE.

[TporpaMma o XUMUM sl CpeAHETO (MOTHOTO) 001ero 00pa3oBaHus Ha YIIyOJIeHHOM ypoBHE paccunTaHa Ha 102 gaca (3 gaca B Hepemnto, 204
Yaca 3a JiBa rofia 00y4eHus B MpOPUILHOM €CTeCTBEHHOHAYYHOM KJjlacce).



O0mas xapakrepucTuka Kypca «Xumus 10»

B cucreme cpeanero (mosHoro) oOmero o0pazoBaHHMs XHMHIO OTHOCAT K MpeaMmeTHor obnactu «EcrecTBeHHble Hayku». OcoOeHHOCTH
cojiepkaHusl 00y4eHHsI XUMHUH B cpeiHel (TOJIHOM) 1IKoJie 00YCIIOBIIEHB! ClIEU(PUKON XMMUHU, KaK HAyKH, U TOCTaBIEHHBIMU 3ajauaMi. OCHOBHBIMHU
npobIeMaMy XUMUH SIBIISTFOTCSI:

— H3y4YEHHUE COCTaBa M CTPOCHMSI BEIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHMS;

— TIOJYYEHHUE BEIIECTB C 33JaHHBIMU CBOWCTBAMH;

— HCCIIEeI0BaHUE 3aKOHOMEPHOCTEH XMMHUYECKMX peaklMi M MyTeil yrnpaBjIeHUs UMHU B LENAX NOJY4YEHUs HEOOXOJUMBIX YEIOBEKY BEIIECTB,
MaTepHualoB, s3Hepruu. [1oaToMy B mporpamme 1o XMMHUH HAIILIH OTPAKEHUE OCHOBHBIE COAEP)KATEIbHbIC JTUHUU:

— «BEILECTBO» - 3HAHUS O COCTaBE U CTPOCHUU BEILECTB, UX BAXKHEUIINX (PU3UUYECKUX U XUMUYECKUX CBOMCTBAX, OMOIOTNYECKOM JICHCTBUH;

— «XHMHYECKas peakius» - 3HaHUS 00 YCIOBHSIX, B KOTOPBIX IPOSBISIOTCS XHMHUYECKHE CBOMCTBAa BEUIECTB, Croco0ax YHpaBICHHUS
XUMHUYECKMMHU IPOLIECCaMH;

— («IIPUMEHEHHE BEIIECTB» - 3HAHUS W OIBIT MPAKTHYECKOW JESTEeIBbHOCTH C BEUIECTBAMH, KOTOpBIE HamboJiee YacTo YIOTPEONSIOTCS B
IIOBCEIHEBHO JKU3HU, IIMPOKO UCIIOIB3YIOTCS B IPOMBILIUIEHHOCTH, CEJIbCKOM X03sIiICTBE, Ha TPAHCIIOPTE;

— «I3BIK XMMHH» — CHCTEMa BXHEWIINX TOHSATHA XMMUU M TEPMUHOB, B KOTOPBIX OHH ONHCBHIBAIOTCS, HOMEHKIJIATYypa HEOPTaHUYECKUX U
OpPraHUYeCKUX BEIIECTB, T. €. UX Ha3BaHMs (B TOM YHUCIIE U TPUBUAIIbHBIE), XUMUYECKHE (OPMYJIbl U YpPaBHEHHUS, a TaKXKe IpaBuUia IepeBojia
nH(OPMAILIUU C POJHOTO HITH PYCCKOTO S3bIKa Ha SA3BIK XMMUHU B 00paTHO.

B pesynbprare u3ydeHus Kypca XMMHH BBITYCKHMK OCBOMT COJAEp)KaHHUE, CIIOCOOCTBYIoOIIee (HhOpMUPOBAHUIO MO3HABATENbHOM, HPAaBCTBEHHOW M
ACTETUYECKON KYIBTYphl. YUYalIWiCs OBIIAJEET CHCTEMOW XHMHUYECKHX 3HAHWH — TOHATHSAMH, 3aKOHAMH, TEOPHSIMH M SI3BIKOM HAYKH Kak
KOMIIOHEHTaMHU €CTECTBEHHOHAYYHOW KapTHHBI Mupa. Bce 3TO mo3BoiUT eMy cOpMHpOBaTH Ha OCHOBE CHCTEMbl MOJYYEHHBIX 3HAHUM HaydHOE
MHUPOBO33pEHUE KaK (hyHIAMEHT [IEHHOCTHOTO, HDABCTBEHHOTO OTHOIICHUS K MPHUPOJIE, OKPYKAIOLIEMY MHpPY, CBOCH KH3HH H 3I0POBBIO, OCO3HATH
POJIb XMMUYECKON HayKH B TIO3HAaHUM M MPeoOpa30BaHUM OKPY’KAIOIIEro MHUpPa, BBIPA0OTaTh OTHOLIEHHE K XMMUHU KaK BO3MOXHOM o0iactu Oyayiei
COOCTBEHHOW MPAKTUYECKON JAEATEIEHOCTH. YCBOCHHE COJECpPKAHUS Kypca XHMHH OOECHEYUT BBITYCKHUKY CIIEAYIOIINE HAaBBIKA: BO3MOXKHOCTh
COBEpLICHCTBOBaTb M pPa3BUBAaTh I[IO3HABATENIbHBIE CHOCOOHOCTH, YMEHHE YIPaBIATh COOCTBEHHOH I0O3HABaTEIbHON JIE€ATENBHOCTBIO,
WHTEIJUIEKTYaJIbHbIE W Pe(IeKCHBHBIE CIOCOOHOCTH, YMEHHE MPUMEHSTh OCHOBHBIE HWHTEIUICKTYyallbHBIC OMNEpaIfy, Takhue Kak (HOopMyIHpOBaHHE
TMIIOTE3, aHAJIU3 U CUHTE3, CPaBHEHHUE, 0000IIeHNne, CUCTEMAaTU3alus, BbIIBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBA3€H U1 N3y4eHHs CBOMCTB BEILLECTB U
XUMAYECKUX PpEaKIMif; HCIOJIh30BATh PA3IMYHBIE WCTOUYHUKH JUIS TIONYYEHHS XUMHUYECKOW HWH(POPMAIMU, CAMOCTOSATENBHO IUIAHUPOBATh M
OpPraHU30BBIBAaTh YU€OHO-TI03HABATENBHYIO JEITEIbHOCTD; PAa30BbET HCCIEI0BATENbCKIE, KOMMYHUKATUBHbIE U HH(POPMAITMOHHBIE YMEHHS.

OCOOEHHOCTH CTPYKTYpPBI H JIOTUKH TIOCTPOCHHS Kypca XMMHUHM HAIIM CBOE OTPAKEHHWE B YYEOHHKAX JIMHHUH, KOTOPBIE OTIMYAIOTCS OT
AHAJIOTHYHBIX COYETAHHWEM HAyYHOH CTPOrOCTH HM3JI0KEHHUS U IIMPOKOM HaNpaBIEHHOCThIO HAa MPUMEHEHHE XMMHUYECKHX 3HAHUH B MOBCEIHEBHOM
KW3HH W B JKM3HM oOmectBa. B ydeOHMKax peaqm3yeTcsi CHCTEMHO-IESTEIBHOCTHBINA MOMXOA. DTOT IOAXOJ] OPUEHTHPOBAH HAa KOHKPETHBIC
pe3yabTaThl 00pa3oBaHusl.

N3ydyenne xumuu B 10 kiacce moctpoeHo 1o JuHeiHoi cxeme. B 10 kimacce uznaraercs marepuan opranndyeckoil xumuu. CucreMaTH4eCcKHi
Kypc opranudeckoit xumuu B 10 kitacce mpeaBapser pas/ell, HarpaBieHHbIH Ha 00001IeHre 1 TOBTOPEHHUE MOJIyYeHHBIX B OCHOBHOM IIKOJIE 3HAHUH. B
HEM TaKXe JAroTCs T€ CBEJCHHS M3 OOMIeH M HEOPTaHWYECKOW XMMHHU, KOTOPhIE HEOOXOMUMBI ISl N3YYEHUsS] OPraHMYECKOW XWMHUH, HO HE BOILIU B



nporpaMmMy OCHOBHOM mIKojbl. Kypc opraHmdeckoil XuMuu MOCTPOEH TpaauMoHHO. OH HAYMHAETCS C OCHOBHBIX MOHSTHM OPraHUYECKONW XHUMUH,
3aTeM M3J1araercs CTPYKTypHas TE€OpHUsl OPraHMYECKUX COEAMHEHUM, paccMaTpUBAETCA UX JJIEKTPOHHOE cTpoeHHue. [IoTomM u3ydaroTcsi BaKHEHIIHE
KJIACChl OPraHMYECKUX COECIUHEHMI: YIIIEBOJOPObl, KUCIOPOICOAEPIKALINE COSUHEHMS, a30T- U cepocojepkaliue coequHeHusi. CUCTEMAaTHYECKOE
U3JI0’KEHUE CTPOCHMSI U CBOMCTB OPraHMYECKHX COCIWHEHUU MO3BOJSET MepeiTH K OMOJIOTMYECKH aKTUBHBIM BEIECTBAM — YIJIEBOJAM, >KHpaM,
0enKaM U HyKJICMHOBBIM KHCJIOTaM. 3aKaHYMBAETCS KypC OPraHMYECKOW XUMHUH PACCKa30M O MOJIMMEPAX U UX UCIIOIb30BaHUH B OBITY M B TEXHHUKE.

W3ydyeHue MKOIBLHOTO Kypca XMMHH 3aBEpIIAETCS PAacCKa3oM O MPUMEHEHWU XMMUYECKUX 3HAHUN B Pa3IMYHBIX OOJACTAX HAYKU U TEXHUKH.
ABTOPCKHMI KOJUIEKTHB IOCTapajcs MOKa3aTb Ba)KHOCTH ITOJIYYEHHBIX 3HAHUU M B IOBCEJHEBHOM XU3HU. ABTOPBI CTPEMATCS IPUBUTH YyHalIUMCS
OepeXHOe OTHONICHHE K MPUPOJIE U K OKpYXKAIoIIeMy MUPY, chOPMUPOBATH XUMUYECKHI B3I HA BCE, UTO UX OKPYXKAET, — OT MPOAYKTOB MUTAHUS
710 MaTEPUAJIOB JUIsl )KUBOIIUCHU U CKYJIBIITYPBI.

Metoauyeckuii anmapar y4eOHHKOB BKIJIIOUAeT WHCTPYMEHTapui, OOECIeYMBAIOUINII HE TOJBKO OBJIAJCHHE MPEIMETHBIMU 3HAHUSMU H
YMEHMSIMH, HO M JINYHOCTHOE pa3BuTHE ydyamuxca. OH nomoraer (GopMHUpoBaThb MHTEpPEC K HayKe, YyBCTBO T'OPJIOCTH 3a OTE€YECTBEHHYIO HayKy,
3HAKOMHUT C BKJIQJIOM POCCHHCKHUX YUEHBIX B Pa3BUTHE XUMHUH, CIOCOOCTBYET YCBOGHUIO HOBBIX 3HAHUI, IOUCKY U MepepadoTKe HOBOW MH(POPMAIIHH.
Baxknast posib OTBOJUTCSI 1€MOHCTPALIMOHHBIM ONbITaM, Ja0OPATOPHBIM U MPAKTUUYECKUM paboTaM, KOTOpBIE XapaKTEpHU3YIOT HKCIEPUMEHTAIbHbIE
aCTeKThl XUMHUHU U PA3BUBAIOT MPAKTUYECKHE HABBIKM y4JalIuXcs. B KoHIle ydeOHUKOB MPHUBOJIUTCS CHPAaBOYHBIA MaTepuai. Bompocsl, 3amauu u
3aJjaHus, MPEUIOKEHHBIC I 3aKpeIUICHUS 3HAHWH B KOHIIE KaXAOro maparpada, sBISIOTCS PasHOYPOBHEBBIMH, B TOM YHCIE NMPOOJIEMHBIMH U
MeTanpeIMETHBIMU, PACCYUTAHBl HAa AaKTUBHYIO POJIb YYalllerocs, Ha pelIeHHe MpOoOJeM B pealbHBIX JKU3HEHHbIX cuTyanusx. Ocoboe BHUMaHHE
YZESeTCs] OpraHu3aluy IPOEKTHOM 1€ATENbHOCTH IKOJIBHUKOB U IPUOOPETEHUIO OMBITA YYACTUSI B JUCKYCCHSIX.

Kypc xumuu o6sagaer BO3SMOKHOCTIMHU U1 (GOPMUPOBAHHUS KOMMYHUKATUBHBIX LIEHHOCTeH. OCHOBY KOMM YHUKATHBHBIX LIEHHOCTEH COCTABIISAIOT
oOuieHre B 00pa3oBaTeIbHOM MPOLECCE, YMEHUE MOJIb30BATHCS XUMUYECKOW TEPMUHOJIOTHEN U CUMBOJIMKON, IPaMOTHAsi MMCbMEHHAs U YCTHas peyb,
YMEHHE U MOTPeOHOCTh BECTH JAMAJIOT, BHICIYIINBATh MHEHUE COOECEAHMKA U (WJIM) OMIOHEHTa, y4acTBOBATh B JUCKYCCUSX, CHOCOOHOCTh OTKPBITO
BbIpaKaThb U apryMEHTUPOBAHO OTCTAaMBaTh CBOIO TOUKY 3peHHus. Ilpu u3yuenum ydeGHOro mpenmera «XUMHsS» PACKPHIBAIOTCS Takke 0a30BbIe
LIEHHOCTH: IIEHHOCTb 3HaHMs, CTpEMJICHHE K MCTHHE, HaydyHas KapTHMHa MHpa, JI000Bb K PoluHe, TBOPUECTBO, LIEIEYCTPEMIEHHOCTh, YBaXKEHHE K
TPYAy, OCO3HAaHHE IIpOorpecca YeIoBeYeCTBa.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe
CornacHo yue6HOMY miiaHy B 10 kjacce Ha U3ydeHue npeaMeTa OTBOAUTCS 3 yaca B Henento, utoro 102 yaca 3a yueOHbIN TOA.
[TpenycMoTpeHbl TPOBEPOUHbIE, KOHTPOJIbHbIE, MPAKTHYECKHE U Ja0OpaTOpHbIE padOoThI:
- KOHTPOJIBHBIX pador - 4,
- IpaKTUYeCKHX padot -11;
- mabopaTtopHbBIX padoT -13
a TaKKe MPEyCMOTPEH CTapTOBBIA U UTOTOBBIN KOHTPOJIb 3HAHU.



Conep:xanue yueOHoro npeamera «Xumus 10»
Ob6s13aTeJIbHBIIE MUHMMYM CO/IEP:KaHUS POrpaMMbl (YIi1y0JeHHbI YPOBEHb)

OPI'AHNYECKASA XUMUA

Teopust CTpOEHHUs OPraHUYECKUX COEAUHEHUH. YIiepoaHslid ckener. Pagukan. dyHkuuoHanbHas rpynna. ['OMOJIOrd ¥ rOMOJIOTMYECKHM DsiA.
CTpyKTypHas U IPOCTPAHCTBEHHAs U30MepHsl. THIIbI CBsI3€i B MOJIEKYyJIaX OPraHUYECKUX BELLECTB U CHOCOObL UX Pa3pbled.

Tunel peakuuii B opraHu4eckoi XuMun. VIOHHBIN U paJuKaIbHbIA MEXaHU3MbI PEAKLUN.

AJKaHbI M HUKJIOAIKAHbI. AJIKEHbI, JUEHbI. ATKHHBL. beH3oi u ero romonoru. CTupout.

T'anoeenonpouszgoonvie y2ne6000pooos.

OnHoaromHble M MHoOroaromusle crnupTbl. ®enonbl. IIpoctbie 3¢dupbl. Anpaeruasl U keroHbl. KapOoHoBble kuCIOThl. DyHKIMOHAIbHBIE
MIPOU3BOIHBIC KapOOHOBBIX KHCIOT. ClIOKHBIEC 2HUPBI HEOPTAaHMUECKUX U OPTaHMYECKUX KUCIOT. JKHUPBI, MbLIA.

VYrineBoabl. MoHOCaxapuipl, JUCAXapUIbL, TOJIACAXAPUIBL.

Hutpocoenunenusi. AMUHBI. AHUIIUH.

AmunHokucnotsl. [lentuapl. benku. Ctpykrypa Genkos.

Iuppon. Ilupuoun. I[lupumuounogvie u nypuHoble OCHOBAHUA, 6X00AWUE 6 COCMAB8 HYKIeUuHoewvlx Kuciom. IIpedcmaenenue o cmpykmype
HYKJIEUHOBBIX KUCTIOM.

BricokoMoueKyIIsipHbIE COeIMHEHM. Peakiny monuMepu3alnuy U IMOJIMKOHICHCALMH.

IIporpamma kypca xumuu 10 knacca. Yriy0eHHbIH yPOBEHb

Temal. [loBTOpenue u yriayojenue 3Hanuii (184)

ATOMHO-MOJIEKYJISIpHOE YUeHHE. BemiecTBa MONEKyJIIpPHOTO U HEMOJIEKYJISIPHOTO CTpoeHMs. KauecTBEHHBIN U KOJIMUECTBEHHBIN COCTaB BELIECTBA.
MognsipHast 1 OTHOCHUTENbHAS MOJIEKYJIIpHAs MacChl BellecTBa. MoJbHAs 10J U MaccoBas JI0JIsl SJIEMEHTA B BEILIECTBE.

Crtpoenue atoma. ATomHast opoutanb. [IpaBuia 3anomHEeHUs JIEKTPOHAMU aTOMHBIX opOuTasneil. BanenTHsie anekTpoHsl. [leproandeckuii 3aKoH.
®opMyJIMPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX MPEACTABICHUI O CTPOCHHH aToma. MI3MEHEeHHE CBOMCTB 3JIEMEHTOB U UX COCAUHEHHI B MEpPUOJAX U
rpymnmax.

XuMuYecKasi CBS3b. OJIEKTPOOTPULIATENILHOCTh. Buabsl xummudeckoi cBsizu. MonHas cBs3b. KoBaneHTHass HeNmoJsiApHas W TOJISIpHAst CBS3b.
OOMEHHBIIT M JOHOPHO-aKIENTOPHBIA MEXaHW3M O0O0pa30BaHUS KOBAJICHTHOW MOJIAPHON CBs3W. ['eomeTpus Monekynbl. MeTrajindyeckash CBS3b.
Bonopoanas cBsi3b. Arperatabie COCTOSHUS BEIIECTBA. THUIbI KPUCTAUIMYECKUX PEIETOK: aTOMHAsA, MOJIEKYJIApHAasi, MOHHAs, METAJUIMYECKas.

Pacyetsl mo ¢opmynam u ypaBHeHHsIM peakiinid. ['a3oBbie 3akoHbl. YpaBHeHue Knalinepona—MenpaeneeBa. 3akoH ABoraapo. 3aK0H 00bEMHBIX
OoTHOIIEHUH. OTHOCHUTENIbHAS INIOTHOCTh a30B.

Krnaccudukanus XMMHYECKUX PEaKIMid M0 Pa3NTuYHBIM MpHU3HAKaM CpaBHEHUA. VI3MEHEHWEe CTETNeHH OKUCICHHS DJIEMEHTOB B COCIUHEHUSX.
OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIC peaknuu. OKucieHne u BoccTaHOBIeHHE. OKHUCIUTENM W BOCCTAHOBHUTENHU. MeETOJ AJIEKTPOHHOTO OasaHca.
[IepmanranaT KaJius KaKk OKUCIUTENb.



Baxneiiiue kinaccbl HEOPraHMUECKUX BEIIECTB. ['eHeTHUYecKas CBSA3b MEXIY KilacCaMl HEOPraHMYECKUX COeIMHEeHUH. Peakiuu noHHoro ooMeHa.
I'maponus. pH cpenpi.

PactBopsl. CriocoObI BBIpaKEHUSI KOJTMYECTBEHHOTO COCTAaBa PacTBOpA: MAaccoBas A0S (POIEHTHAs KOHIEHTPALMs), MOJIIpPHAs KOHIICHTPALKSI.
Komnounueie pactBopbl. Oddekr Tunpana. Koarymsamus. Cunepesuc. KommiekcHbie coenuHeHus. CocTaB  KOMIUIEKCHOTO — HOHA:
KOMILIEKCO0Opa3oBareb, turan isl. KoopauHannonnoe yncino. HoMeHkIaTypa KOMIUIEKCHBIX COSAMHEHUI.

Jemonctpanuu. 1. O0pasubl BemecTB MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO cTpoeHus. 2. Bosronka noxa. 3. Onpenenenue KUCIOTHOCTH CPEJIb
IIPU IOMOIIU HHIUKATOPOB. 4. DpdexT Tunaans. 5. OO6pazoBaHne KOMIIEKCHBIX COSIMHEHUH MEPEXOJHBIX METALIOB.

JlaGopatopuble onbIThl. 1.Peakmum moHHoro obmena. 2. CBo#CTBa KOJJIOMAHBIX pacTBOpoB. 3. I'maponm3 coseid. 4. [lonydenue u CBOWMCTBa
KOMIUJIEKCHBIX COCIMHEHU M.

[IpakTuueckas pabora Nel. BrinonHeHre 3KCiepUMEHTANbHBIX 33/1a4 10 TeMe «PeakinoHHas criocOOHOCTh BEIIECTB B PACTBOPAX».

Koutpoabnas padora Nel 1o teme «OCHOBBI XUMHUN.

Tema 2. OcHOBHBIE NOHATHUS OPraHnyeckoit xumum (13 4)

[Ipenmer oprannyeckoit xumuu. OCOOEHHOCTHM OpraHMYECKUX BEIIECTB. 3HAYEHHE oOpraHudeckod xumuu. [IpuunmHbl MHOrOOOpa3us
OpPraHMYECKUX BEIIECTB. YTIEPOIHBIA CKENET, €ro TUIIbI: IIUKINYEcKUe, aiukiandeckue. KapOouukindeckue U reTeporuKiIniyeckie cKeneTbl. Busl
CBA3EH B MOJIEKYJIaX OpPraHWYECKHUX BEIIECTB: OJWHApHBIC, JBOWHBIC, TPONHBIE. 3MEHEHHE >HEpruu CBA3EM MEXKIy aToMaMu YIJIepoaa IIpu
YBEJIMYEHUH KPATHOCTHU CBsI3U. HacklllleHHbIE M HEHACHIIIEHHbIE COSAMHEHUSI.

DNEKTPOHHOE CTPOECHUE U XMMHMUECKUE CBA3M aToMa yriepoja. ' nbpunusanust opouraneil, ee TUIbI Uil OpraHu4eCKUX COeAMHEHuM: sp3, sp2, Sp.
O6paszoBanue V- 1 S-cBsi3el B MOJIEKYJIax OpraHMYECKUX COCTUHEHUH.

OcCHOBHbIE TOJOXKEHUSI CTPYKTYPHOH TEOPHUH OpraHMYecKuX coenuHeHuil. Xumuyeckoe ctpoeHue. CtpykrypHas ¢gopmyna. CTpyKTypHas u
IIPOCTPAHCTBEHHAas u3omepusa. M3omepus yrnepomHoro ckenera. M3omepus nonokeHus. MexkiaccoBas u3oMmepus. Buasl ImpocTpaHCTBEHHOM
nzoMepuu. Onruueckas uzomepus. ONTuYecKkrue aHTUIObl. XUPAIbHOCTh. XUpaJlbHbIE U axupaibHble MOJEKYJbl. ['eomeTpuyeckas nsomepus (uc-,
Tpanc-usomepus). ['omonorus. ['omosnoru. 'omonoruyeckast pasHocTs. ['oMogornueckue psiipl.

OnexTpoHHbIe 3¢ dexTsl. CriocoObl 3anucelt peakluii B opraHndeckoi XxuMuu. Cxema 1 ypaBHeHUE. Y CJIOBHSI IPOBEICHUS PEAKIUIL.

Knaccudukanus peakiuil opraHM4ecKMX BELIECTB IO CTPYKTYPHOMY MpPHU3HAKY: 3aMelleHHe, NPUCOEIMHEHHUE, OTILIEeIJIeHHe. MexXaHHU3MbI
peaknuii. CriocoObI pa3pbiBa CBsI3M yriaepoa-yriaepoa. CBoOoaHbIC paguKaibl, HyKJIeohuibl 1 dekTpoduiibl. Kinaccudukaims opraHnyecKux BEIIeCTB
u peakuuil. OCHOBHBIE KJacChl OpraHMYecKuX coenuHeHUd. Kiaccupukanuss OpraHMYeCKUX COEIMHEHMH M0 (YHKIMOHAIBHBIM TIPYIIaM.
DNEeKTPOHHOE CTPOEHUE OpraHWYeCKUX BEIIeCTB. B3anMHOe BIMSHHME aTOMOB M TpPYII aTOMOB. MHAYKTUBHBII M Me30MEpHBIH 3(PQEKTHI.
IIpencraBnenue o pezonance. HomeHkiaTypa opranndeckux BewecTB. MexayHapoaHas (CUCTEMaTH4ecKasi) HOMEHKIIaTypa OpraHM4eCcKHUX BEIIECTB,
ee NpUHIMUNIBL. PanoHanbHas HOMeHKIaTypa. OKHCIIeHne U BOCCTAaHOBIIEHUE B OPIraHUYECKON XUMUH.

JemoHcTpanuu. 1. Monenu opraHn4eckux MoJIEKYII.

Tema 3. Yriesogopoasbi (254)

A 11 x aHbl. CrpoeHue mMosekynsl MeraHa. [lonstue o koHpopmanuax. OOmas xapakTepucTHKa Kilacca, GU3NIecKue U XUMUYECKUE CBOMCTBA
(ropeHue, KaTAIUTUYECKOE OKHCJIEHHE, FaJIOTeHUPOBAaHNE, HUTPOBAHUE, KPEKUHT, TUPOJIN3). MeXaHnu3M peakluu XJIOpUPOBaHUS MeTaHa. AJIKaHbI B
npupose. CHHTETHYECKHE CIOCOObI TMONY4YeHHMs alKkaHOB. MeToapl TOJYYEeHHUs aJKaHOB M3  aJKwirajoreHuaoB (peakuus Bropua),
neKapOOKCHIMPOBAHUEM COJIe KapOOHOBBIX KUCIIOT U 3JIEKTPOIM30M PACTBOPOB CoJiel KapOOHOBBIX KUCIOT. [IpuMeHeHre aaKkaHoB.




IHuknmoaunkassl. OOmas xapakTepucTuka kiacca, pusnyeckue cBoicTBa. Bunsl n3omepun. HanpspkeHHbsle W HEHANpPsHKEHHBIE UKIIBL.
XUMHUYECKUe CBOWCTBA LUKJIONpONaHa (ropeHue, r'uIpupoBaHue, IPUCOEAMHEHNE TaJOr€HOB, I'aJOr€HOBOJOPO/IOB, BObI) U LIUKJIOreKcaHa (TopeHue,
XJIOpUpOBaHUE, HUTpoBaHue). [loryueHne UKI0aIKaHOB U3 aJIKAHOB U IUTAJIOT€HAJIKAHOB.

A 1k e H bl. OOmas xapaktepuctuka kiaacca. CtpoeHue Mojekynsl 3TuiaeHa. dusnyeckre CBONCTBAa ajlKeHOB. I'eoMmeTpuyeckas U3oMepus
QJIKEHOB. XMMUYECKHE CBOMCTBA AJIKEHOB. Peakiiny MpucoeMHEHNs 110 KPaTHOM CBSI3W — FMAPUPOBaHUE, FaJIOr€HUPOBAaHUE, FMAPOraloreHUpOBaHUeE,
runparanus. [IpaBuno MapKOBHUKOBA M €ro OOBSICHEHHE C TOUYKHU 3pPEHUs IEKTPOHHON Teopuu. B3ammopelcTBue ankeHOB ¢ OPOMOM U XJIOPOM B
ra3oBoil ¢asze wiu Ha cBery. OKUCIIEHHE aKEHOB (FOpPEHHE, OKHCICHHUE KHUCIOPOAOM B IMPUCYTCTBHH XJIOpUIA Majulaaus, MO ACUCTBHEM cepedpa,
OKHCJICHHE TOPSAYMM IOJKUCIEHHBIM PaCTBOPOM II€pMaHraHara Kajius, okucieHnue 1no Barnepy). Ilonumepusanus. Ilonydyenue ajakeHOB U3 ajKaHOB,
QJIKWITAJIOTEHUI0B U JUrajioreHaakaHoB. [[puMenenue 3TuneHa u npomnuieHa.

AnkangueHBsb. Kraccupukanus IUeHOBBIX yriieBoaopoaoB. ConpsikeHHble aueHbl. PU3MUEeCKne U XUMHUYECKUE CBOWCTBA JUBHHMIIA U
n3onpena. 1,2- u 1,4-npucoenunenne. Ilommmepnsanumsa. Kayuyku. Bynkanuzanus kayuykoB. Pesuna um »6onut. Cunte3 OyraameHna u3 OyTaHa u
JTaHoJA.

A 1 x m H bl. OOmas xapakrepuctuka. CTpoeHHE MOJIEKYNbI aneTwieHa. Du3nveckne W XWMHUYECKHE CBOWCTBA AalKWHOB. Peakunu
IIPUCOEAVHEHNS TaJlOT€HOB, FAJIOT€HOBONOPOAOB, BoAbl. ['uapuposanue. TpuMepusanus u qumepusanus aneruiaeHa. KucioTasie cBoiicTBa aJIKMHOB C
KOHLIEBOI TpoiHON cBs3bto. Anerunuabl. OKUCIEHHE aJIKMHOB PAacTBOpOM NepMaHranara kanus. IIpumenenue anertwieHa. KapOugHblii MeTon
noiydyeHus auertwieHa. [luponus merana. CHHTe3 aJKUHOB alKWJIMpOBaHMEM aueTwiauaoB. A p € H bl. Ilonarue o6 apomaruunoctu. IlpaBuio
Xrokkens. BeH301 — cTpoeHHe MOJCKYIIbI, GU3NYECKUe CBOMCTBA. [ oMomornyeckuit psig Oen3omna. Mzomepus au3aMenneHHbIX OSH30JI0B HAa TIPUMEpPE
KcninonoB. Peakuuym 3amemieHuss B OEH30JIBHOM sijipe (TalloreHUpOBaHME, HUTPOBaHME, AIKWIMpOBaHHe). Peakiuu mnpucoequHEeHus K OeH30iy
(ruapupoBaHMe, XJIOpUpOBaHUE Ha cBeTy). OCOOEHHOCTH XMMHUHU ankuiaOeH30i0B. IIpaBuia opueHTalMu 3aMecTUTENEH B peaklMsX 3aMelleHUs.
bpomMupoBanue 1 HUTpoBaHuE Toiyosa. OKUCIIEHNE aNKWUIOEH30I0B pacCTBOPOM IepMaHraHara Kauus. ['ajoreHupoBaHue aJKMUIOEH30I0B B OOKOBYIO
uens. Peakius Bropra—®uTTHra kak MeToJ1 CUHTE3a alKUiI0eH30510B. CTHPOJI KaK MpUMEpP HENPeIeIbHOr0 apOMaTHYECKOTO COETMHEHUSI.

[IpupongHBEe UMCTOUYHUKHU YyTJI€BOAODPOAOB. [Ipupoanslii u nonyTHeIH He(TAHBIE Ta3bl, X COCTaB, HCMOIb30BaHUe. HedTh kak
cMech yrieBoaopooB. [lepsuunas u BropuyHas nepepadorka Hedptu. Pudopmunr. Kamenusiit yross.

'eneTnuyeckas CBSI3b MEXAY Pa3JUUYHBIMUKIACCAaMHU yriaeBo10po 10B. KaueCTBEHHbIE pEaKIIMH HA HENPEEIIbHbIE
YIJI€BOAOPOABL.

'anoreHonpou3BOAHBE yrilIeBOJAJOpOJOB. Peaknuu 3amelieHus rajoreHa Ha TMAPOKCHII, HUTPOTPYIIy, HUAHOIPYIIILY.
JleiicTBHE Ha raJlOr€HIIPOU3BOJIHbIE BOJHOIO M CHUPTOBOTO pacTBopa Ienouu. CpaBHEHHE peaKMOHHOW CIOCOOHOCTH aJIKWII-, BUHWI-, (DEHUI- U
OeH3uIranoreHu1oB. lcrnonp3oBaHue TaJOr€HIIPOM3BOAHBIX B OBITY, TeXHUKE M B cuHTe3e. [loHATHE O MarHMHOPraHMYECKHUX COEeIMHEHMSX.
[TonydeHune ajikaHOB BOCCTAHOBJIEHUEM MOJAJIKAHOB MOJI0OBOJIOPOIOM. MarHuiiopraHnyeckue COeqMHEHHS.

JemoHcTpanuu. 1. bpoMupoBaHue rekcaHa Ha cBeTy. 2. ['opeHue MeTtaHa, 3TuieHa, aneTuieHa. 3. OTHOLIEHHE METaHa, ITUIIEHA, alleTUIIEHa U
OeH30Jla K pacTBOpaM IepMaHraHaTa Kajiausi U OpomHoi Bojae. 4. OKuCIEHHE TOJIyoja pPacTBOpPOM IepMmaHraHata kaius. 5. [lomydeHue sTuiena
peakimen JeruapaTtaluy 3TaHoja, aleTH/eHa — TUAPOIM30M Kapbuia kameuus. 6. IlodydyeHue cTupona nenojauMepHu3aleld MOJUCTUpOia U
UCIBITaHNE €r0 OTHOILIEHUS K PaCTBOPY IIEpMaHIraHaTa Kajusl.

JlaGopatopuble onbiThl. CocTaBieHHe MoJiesiell MOJIEKya allkaHoB. B3aummopeiictBue ankaHoB ¢ Opomom. CocraBieHHe Mojienell MOJEKYI
HeMnpeeNbHbIX COeTMHEHUH.




[Ipaktuyeckas pabora Ne2. CocTaBieHHe MOJENICH MOJIEKYIT YTIIEBOI0POIOB.

[IpakTuueckas pabora Ne3. [TonydyeHue STUICHA U OMBITHI C HUM.

Kountpoabnas padora Ne2 no teMe «YTI€BOIOPOABD.

Tema 4. Kucsiopoacoaep:kamue opranndeckue coequnenus (194)

Cn u pt 61. Homenkiiatypa u uzomepusi ciuptoB. ToOKkCcHUecKoe IEMCTBUE HA OPraHrW3M METaHOoJIa U 3TaHoja. OU3nUecKue CBOMCTBA MPEACIIbHBIX
OJTHOATOMHBIX CHHUPTOB. XMMHUYECKHE CBOMCTBAa CHUPTOB (KHUCIOTHBIE CBOMCTBA, PEAKIMM 3aMEIICHUS T'MIPOKCHIIBHOM TpyNIbl HAa TIaJloreH,
MEXMOJIEKYJIIpHAs M BHYTPUMOJIEKYJISIpHAs JE€rWjparanus, OKHCIEHUE, peakUuu YIJIEBOAOPOJHOrO paaukana). AJKOroiasaTsl. [umapoinus,
AIKUIIMpOBaHUE (CHHTE3 MPOCThIX 3(upoB 1o BuibsiMcony). IlpomblnuieHHbI CHHTE3 MeTaHONa. MHOroaTOMHBIE CHUPTBHL. ODTUIIEHIVIMKONIb U
TIUIEPUH, UX (U3HUECKUe U XUMUYecKre cBorcTBa. CHHTE3 AMOKCaHa U3 STHICHTIUKOISA. TOKCHYHOCTD 3THieHTINKON. KauecTBeHHAs peakius Ha
MHOTroaToMHbIe cnupThl. [IpocThie 3Uphl Kak U30Mephl MpeAeIbHbIX OAHOATOMHBIX CIUPTOB. CpaBHEHUE UX (PU3MUECKUX U XUMHUECKUX CBOICTB CO
cnupTamu. Peaknus pacuienieHus MpoCcThIX 3PHPOB HOIOBOJOPOIOM.

® e H o 11 bI. HoMmeHkIaTypa u uzomepus. Bzaumnoe BiusiHue rpynn aToMoB Ha npumepe ¢eHona. PU3nueckrue 1 XUMUYECKHe CBOWCTBa (eHoJIa
1 Kpe3os0B. KuciorHelie cBoiicTBa ()eHOIOB B CPAaBHEHUH CO CIUpTaMu. Peakunu 3amenieHust B 0EH30JIbHOM KOJIbIIE (TaJOT€HUPOBAHUE, HUTPOBAHHUE).
Oxucnenue ¢enono. KauectBeHHble peakiuu Ha penoit. [Ipumenenue ¢enona.

KapOoHuUNTPHBE COCNUHECHH S DISKTPOHHOE CTPOSHHE KapOOHMILHON TPYyNIbl. ANBACTHABI U KeTOHbI. DU3NYECKHEe CBOHCTBA
dopmanpaeruia, alneraipJeruaa, aneroHa. IIoHsaTHe 0 KeTO-eHOJbHOM TayTOMEpUH KapOOHWIBHBIX COEIMHEHMH. Peakuuu npucoequHEHUus BOJbI,
CIHPTOB, IMAHOBOJOPOJA U THAPOCYIbpuUTa HaTpus. CpaBHEHHE PEAKIIMOHHOW CITIOCOOHOCTH albJIETU0B M KETOHOB B PEAKIMAX MPUCOCTUHCHUS.
Peakiuu 3aMerienust aroMoB Bogopoaa npu D-yriepognom atome Ha ranoreH. I[Homumepusamus ¢opmansiaeruaa u aneraibjaerunga. CHHTE3 CMPTOB
B3aMMO/JICIICTBEM KapOOHWIBHBIX COEIMHEHUH ¢ peakTUBOM [ puHbspa. OkucieHne KapOOHWIBHBIX coenHeHu. CpaBHEHHE OKUCIEHUS allbJIeTH/10B
U KeToHOB. BoccraHoBlieHME KapOOHWIBHBIX COEIMHEHHH B cHUpThl. KauecTBEeHHbIE peakIMM Ha albJETMAHYI0 Tpynmy. Peaknuu amabaoibHO-
KpOTOHOBOM KoHieHcanuu. OcobernHoctu Gopmanpaeruna. Peakmus hopmanbaeruaa ¢ peHoaom.

KapOGoHOBB € KHCIOTBHBL. OIJIEKTPOHHOE CTPOEHHE KAapOOKCHIIBHOM Ipymiibl. 'oMonOrnyeckuil psj mpeaesibHbIX OJHOOCHOBHBIX
KapOOHOBBIX KuCIOT. PDu3nueckue CBOICTBa KapOOHOBBIX KHUCIOT Ha IMPUMEPE MYpPaBbUHOH, YKCYCHOM, NPONHOHOBOM, NalbMUTUHOBOM U
CT€apMHOBON KHCIOT. XMMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. KHCIOTHBIE CBOMCTBA (M3MEHEHHE OKPACKH MHIUKATOPOB, PEAKLIUU C aKTUBHBIMU
MeTaJlJlaMl, OCHOBHBIMH OKCHJAMH, OCHOBaHUSIMH, cOyisiMH). VI3MeHeHHe cuibl KapOOHOBBIX KHCJIOT NMPU BBEACHUM JOHOPHBIX M aKIENTOPHBIX
3amectuTeneid. B3anmoneiicTBre KapOOHOBBIX KUCIIOT CO crupTaMu (peakuusi stepudukanuu). ['anoreHnpoBaHne KapOOHOBBIX KHCIOT B OOKOBYIO
renb. OcoOEHHOCTH MypaBbMHON KUCIIOTHL. BaxkHeiine npeacTaBUTeny Kiiacca KapOOHOBBIX KHCIOT U MX NpuMeHeHue. [lonydyenne MypaBbuHON U
YKCYCHOH KHCJIOT B IPOMBIIUIEHHOCTH. Bpicimine kapOoHoBble kucnoThl. IllaBenmeBast kucioTa Kak IpeacTaBUTENb TUKAPOOHOBBIX KHCIOT.
[IpencraBienue o HEMpeAETbHBIX U ApOMaTUYECKUX KUCI0TaX. OCOOEHHOCTH UX CTPOEHUS U CBOMCTB. 3HAU€HHE KapOOHOBBIX KUCIIOT.

OYHKIMOHANbHBE NIPOU3BOJHBE KapOOHOBB XKHUCIOT. [lonydyeHne XJIOpaHTUAPHIOB U aHTUAPHUIOB KUCIOT, UX
ruaponus. [lonydeHue cinoxHBIX 3QUPOB C UCMOIB30BAHUEM XJIOPAHTUIAPUIOB M aHTUAPUIOB KUCIOT. CioxHbIE 23GUPHI KaK U30MEphl KapOOHOBBIX
kucioT. CpaBHeHHME (U3NYECKMX CBOMCTB M PEAKIIMOHHOM CIIOCOOHOCTH CIOKHBIX 3(QHUPOB U HU30MEPHBIX UM KapOOHOBBIX KHUCIOT. ['maponuns
cioXHbIX 3¢upoB. CuHTE3 CIOXKHBIX 3¢UpoB (eHonoB. CnoxHble 3pupsl Heopranuueckux kuciaoT. Hutpormuuepun. Amunapl. Coian kKapOOHOBBIX
KHCJIOT, UX TEPMUYECKOE Pa3jIoKeHUE B MPUCYTCTBUU 1enoun. CHHTe3 KapOOHUIIBHBIX COCAMHEHUH pa3siokeHUEeM KaJbIIMEBBIX COJeld KapOOHOBBIX
KHCJIOT.




[emoncrpanuu. 1. BzaumoaeiictBue HaTpus ¢ 3TaHoioM. 2. OKuCIIEeHHEe 3TaHosIa OKcHIoM Meau. 3.I'openue srtaHona. 4. BaumoneiictBue Tper-
OyTHUJIOBOTO CIUpTa C COJITHOM Kuciaotod. 5. Momodopmuas peakiusa. 6. KadecTBeHHash peakiiuss Ha MHOTOATOMHBIE crupThl. 7. KadecTBeHHBIC
peakiuu Ha (eHosbl. 8. OmnpenercHue anbICTHI0B IPHU MOMOIIM KaueCTBEHHBIX peakuuid. 9. OKUCIIeHHEe allbJeTUI0B MepManraHaToMm kamus. 10.
[Tonydenue cioXHBIX 3(QUPOB.

JlaboparopHublie onbITHl. 5. CBoiicTBa 3THIOBOTO criupTta. 6. CBolicTBa riumepuHa. 7. CoiictBa (penona. KauecTBeHHble peakiuu Ha (EHOMBL. 8.
CgoiictBa ¢popmanuHa. 9. CroiicTBa ykcycHou KucioThl. 10. Conn kapOOHOBBIX KHCIIOT.

[IpakTudeckas padbora Ne4. [Tonyduenune OpomdTaHa.

[Ipaktrueckas padota No5S. [ToyueHue areTona.

[Ipaktuyeckas pabora Ne6. [TomyueHne yKCyCHON KHUCIOTHI.

[IpakTudeckas pabora No7. [Tonyuenue sTunamerara.

[IpakTuueckas padbora Ne 8. Pemenune skcnepuMeHTalbHbIX 3a1a4 1o TeMe «Kuciopoacoaepxaliye opraHuuecKie BEIeCTBay.

Konrpoabsnas padora Ne3 no teme «Kucnopoacoepxaiiyue OpraHuueCKue BEIIECTBaY.

Tema 5. A30T- u cepocoaep:xaunue coefuHenus (6 4)

HuTpocoenunenus. nekTpoHHOE cTpoeHre HuTporpymsl. [lonydenne Hutpocoenuuenuii. B3psiuaTsie BeliecTsa.

A M u H bl. HW3oMmepust amuHoB. [lepBuuHble, BTOPUYHBIE U TPETUYHbIC aMUHBL. PU3MUECKHE CBOMCTBA MPOCTEMIINX aMUHOB. AMHHBI Kak
opranuyeckue ocHoBaHus. Conu aJKUIAMMOHHS. AJKWIMPOBAHUE U alWIMpPOBAaHHME aMUHOB. Peaknum aMHHOB C a30THCTON KHUCIOTOM.
Apomarnyeckue aMuHbl. AHWIMH. B3auMHOe BiusiHUE TPYIIl aTOMOB B MOJIEKYJIE aHWIMHA. XMMUYECKUE CBOMCTBA aHWUJIMHA (OCHOBHbBIE CBOMCTBA,
peaKIMy 3aMeleHHs] B apOMaTHYECKOe SApO, OKUCIICHUE, aliupoBanue). Jlnazocoeaunenus. [lonydeHne aMuHOB U3 CIUPTOB U HUTPOCOEMHEHUI.
[Ipumenenue anununa. Cepoopranndeckue coequHenus. Ilpeacrasnenre o cepoopraHuueckux coeAMHEHUIX. OcoOEHHOCTH UX CTPOEHUS U CBOMCTB.
3HauUEHUE CEPOOPraHNYECKUX COCTNHEHUN.

F'etepounwukas. OypaH u nUPpOA Kak MPEACTABUTEIMN MATHUUWICHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOEHHE MOJEKYJbl MUppOoJa.
Kucnornele cBoiictBa mupposa. [IMpuavH Kak NpeACTaBUTENb IIECTUWIEHHBIX TE€TEPOLMKIIOB. ODJEKTPOHHOE CTPOECHHE MOJIEKYJBbl MUPHUIMHA.
OcHoBHbIE CBOMCTBa MUPUINHA, PEAKLUU 3aMELIEeHUs ¢ apoMaTHueckuM siipoM. [IpencraBinenue o0 mMuaazone, NTUPUIUHE, IIypUHE, IYPUHOBBIX U
MUPUMUIUHOBBIX OCHOBAHUSIX.

Hemoncrpannu. 1. OcHoBHbIe cBolcTBa amMuHOB. 2. KauecTBeHHBlEe peakuuu Ha aHMIUH. 3. AHWIMHOBBIE Kpacutenu. 4. OOpasibl
reTepOLMKINYECKUX COEANHEHNH.

Jlaboparopusble onbiThl. KauecTBeHHBIE peakiuy Ha aHUJIHH.

ITpaktuyeckas pabora Ne9. Pernienue skcriepuMeHTAIbHBIX 3a]1a4 IO TeMe «A30TCOEpKalIe OPraHUYECKHE BEIIECTBAY.

Tema 6. buosiornyecku akTuBHbIe BemecTsa (14 v)

K up sl Kak ciiokHbIe 3(UPHI TIMLEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. OMBUIEHHE KUPOB. I naporeHn3anus *1poB. Mplila Kak COJIM BBICIIINX
KapOOHOBBIX KHCIOT.

Y raesoas. MoHo- u aucaxapuisl. DyHKIMK YriaeBoJoB. bruojornueckas poib yriieBoaoB. 'moko3a — (usndeckre CBONCTBA, JIMHEHHASA U
nuKiIudeckas Gpopmel. Peakuyuu rinroko3bl (OKUCIIEHHWE a30THOM KHUCIOTOM, BOCCTAHOBJIEHHE B IIECTHATOMHBIM CIHUPT), KAUECTBEHHBIE PEAaKIMHU Ha
rioKo3y. bpoxenue riaoko3sl. @pykTo3a Kak H30Mep IoKo3bl. Pubosa u nezokcupu6dosa. [Tonstue o ramko3uaax.




N ucaxapusgs. Caxapo3a Kak MpeACTaBHTEIh HEBOCCTAHABIMBAMOIINX IUCAXapUAOB. ManbTo3a W JIAKTO3a, Meiutoouo3a. ['mmponm3
nucaxapunoB. [lonyyenue caxapa U3 caxapHOi CBEKJIBI.

[Tonucaxapuas. Kpaxman, ramukores, neinono3a. KauectBeHHas peakuus Ha Kpaxmai. ['uaponns noaucaxapuaos.

HykneumnoBsie kucuaortTbsl. Hykieosduasl. Hykneoruasl. HykiienHoBe kuciotsl kak npuposbie noaumepsl. Ctpoenne JIHK u PHK.
[M'iaponu3 HyKIEMHOBBIX KUCIOT.

AMUHOKHUCIOTBH Kak amdporepHble coenuHeHus. Peakiuu ¢ kucioramu U ocHoBaHUAMU. OOpa3oBaHHe CIOXHBIX 3¢GupoB. [lentums.
[MenTuanas cBA3b. AMUIHBIA XapakTep MENTHAHON cBsi3u. ['maponus menTtunoB. benku. [lepBudHas, BTOpUYHAS U TPETHUYHAS CTPYKTYpPHI OCIKOB.
KauecTBeHHbBIE peakIny Ha OENKH.

Jemoncrpanuu. 1. PactBopuMOCTh yIiIeBOI0B B BOZI€ U ATaHoJj€. 2. KauecTBeHHbIE peakuu Ha ItoKo3y. 3. O0pa3ibl aMUHOKHCIIOT.

Jlaboparopusie onbiThl. 11. CBoiicTBa riroko3bl. KauecTBeHHas peakius Ha riroko3y. OnpeneneHue Kpaxmaia B mpoayKTax nutanud. 12. [{BetHbie
peakiuu OeIKoB.

KonTtpouabHnas pa6ora Ne 4 o teme «A30TcoiepKalue 1 OMOIOTHYECKH aKTUBHBIE OPTraHHYECKHUE BEIIECTBAY.

Tema 7. Boicokomosieky/IsipHble coequHeHHus (44)

[TonsTHe O BBICOKOMOJEKYISIPHBIX BemlecTBax. llomuMepuszanus M MOJMKOHJEHCAIMS KaK METOAbI CO3/IaHUs IMOJIMMEPOB. DIACTOMEPHI.
[Ipuponusrit u cunrernuecknit kayayk. Cononmumepusanus. CoBpeMEHHBIC MIACTUKHU (TTOJIUATUIIEH, TTOJIUTIPOUIICH, TTOTUCTUPOI, TTOJIMBUHUIXIIOPHU I,
¢dTopomact, moaudITUICHTEpeTaNIAT, AKPUI-OyTaIueH-CTUPOJIbHBIN ITACTHK, MOJIUKapOoHathl). [IpupoaHbie 1 cHHTETHYECKHE BOIOKHA (0030D).

Hemoncrpammu. 1. O6pasup! mactukoB. 2. Komekius BoiaokoH. 3. [ToaukoHaeH AU STHICHTIINKOIS ¢ TepeTaleBO KUCIOTOH.

Jlaboparopusble onbIThl. 13. OTHOIIEHHE CHHTETUYECKIX BOJIOKOH K PACTBOpaM KHUCIIOT U IIeTOUeH.

IIpakTuueckas pabora Nel0. PacnosHaBaHuE MJIaCTHUKOB.

[IpakTuueckas pabora Nell. Pacrmo3naBaHue BOJOKOH.

Y4yeOHOo-TEMATHYCCKUH JIAH

Homep Tema Konuuecmeso B mom uucne
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Tema 1. IloBTOpeHue u yriyodneHue 18 1,2,3,4 1 Nel
3HAaHUH
5 Tema 2. OCHOBHEBIE TOHATHS 13
OPraHUYEeCKOW XUMHUHU
3 Tema 3. Yri1eBo10pOIbI 25 2,3 No2
A Tewma 4. Kucnopoacoaepxariue 19 5,6,7,8, 45,6, Ne3
OpPTaHUYECKUE COCTUHCHUS 9,10 7,8
. Tewma 5. A30T- U cepocoepKaime 6 9
COeIMHEHHS
6 Tema 6. brnoaornuecku akTUBHBIE 14 11,12 Neq
BEIIECTBA
. Tema 7. BeicOkOMONEKYIsIpHBIE 7 13 10,11
COEIMHEHUS
HUTOTIO: 102 13 5
IMEPEYEHD JJABOPATOPHBIX PABOT
Ne Tema

Temal. [ToBTOpeHue u yriyoneHue

3HAHUH

HaGODaTODHLIC OIIBITEI.

1.Peakiiun noHHOT0 OOMEHA.

2. CBoMCTBa KOJUIOUIHBIX PACTBOPOB.
3. I'maponus conen.

4. IlomydyeHue 1 CBOMCTBA KOMIUIEKCHBIX COEUHEHUHN.




Tema 3. YriieBogopobl

JIabopaTopHBIE ONBITEI.

CocraBiieHHe MOJIENIeH MOJIEKY aJIKaHOB.
B3anMopeiicTBre ankaHoB ¢ OpoMoMm.
CocraBiieHHe MOJIEJIeH MOJIEKYJ HeNpeIeIbHbIX
COCIUHEHUN.

Tema 4. Kucnopojacoaep:xaiiue
OpraHUYEeCKUEe COCAMHEHUS

JIaGopaTOpHBIE ONBbITHI.

5. CBolicTBa 3TUIIOBOTIO CIIUPTA.

6. CBoiicTBa MIMIEPUHA.

7. ColicTBa peHona. KauecTBeHHBIE peakuy Ha
(heHOTBL.

8. CoiicTBa opmanuHa.

9. CBolicTBa YKCYCHOM KHCIIOTBI.

10. Connt kapOOHOBBIX KUCIIOT.

Tema 5. A30T- u cepocojepaime
COCTUHEHUS

JlabopaTOpHBIE OIIBITHI.
KauecTBeHHBIC peaKIMK Ha aHUJIHH.

Tema 6. buonornyecku akTUBHEBIE
BEIIeCTBa

JlaGopaTOpHbIE ONbITHI.

11. CgoiictBa ritoko3bl. KauecTBeHHast peakius Ha
rimoko3y. Onpenenenne kpaxmaia B IPOAYKTax
MUTaHUS.

12. [{BeTHBIE peakIu OEIKOB.

Tewma 7. BeicOKOMONIEKYIISIpHBIE
COCIMHEHMS

JlabopaTOpHBIE OIBITHL.
13. OTHOILIIEHNE CUHTETUYECKUX BOJIOKOH K
pacTBOpaM KUCJIOT U HIEI0YEH.

HEPEYEHDB ITPAKTHYECKUX PABOT

Tema

1 [Ipaktrueckas padota Nel. BeimosiHeHHE SKCIEPUMEHTATBHBIX 3a71a4

o Teme «PeakimoHHast CIIOCOOHOCTH BCIICCTB B paCTBOpAX».

2 [Ipaktrueckas padorta No2. CocraBieHre MOJACIICH MOJIEKYIT




YTJIEBOIOPOOB.
3 IIpaktuyeckas pabora Ne3. [TomydeHue 3TUICHA U OIBITHI C HUM.
4 [Ipaktrueckas padota No4. [Tonyuenune OpomiTana.
5) [TpakTuueckas pabora No5. [Tonydyenue aneToHa.
6 [Ipaktrueckas padora Ne6. [TosydeHne yKCyCHOW KUCIIOTHI.
7 [pakTuueckas pabora No7. [Tonydenne sTmanerara.
8 IIpaktuyeckas pabora Ne 8. PemeHune skCriepuMEHTaNbHBIX 3a7a4 110
teMe «Kucnopoacoaepxaiire opraHuuecKre BEIIecTBay.
9 IIpakTuueckas padbora Ne9. PenieHue 3kcriepuMeHTalIbHbIX 33714 110
TeMe «A30TCO/IepPXKAIE OPTAaHUYECKUE BEIIECTBAY.
10 IIpakTuueckas pabora Nel0. Pacno3HaBaHue MJIAaCTHUKOB.
11 IIpaktuueckas pabora Nell. Pacrio3naBanue BOJIOKOH.
INEPEYEHb KOHTPOJIBHBIX PABOT
Ne Tema
CTapTOBBII KOHTPOJIb
1 KounrpoJabnas padora Nel 1o teme «OCHOBBI XUMHUN.
2 KontpoJabHas padora Ne2 no teMe «YTI€BOIOPOABD.
3 Kourtpoasnas padora Ne3 no teme «Kucnopozcoepxkaiine opraHnuaeckue
BEIIECTBAY.
4 Kounrpoabsnas padora Ne 4 mo teme «A30oTcoaepxarire 1 OUOIOTHIECKN aKTHBHBIC
OpPraHUYECKHE BEIIECTBAY.
WroroBas koHTpoJibHAs paboTa

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
1. lna yyamuxes:
Epemun B. B. Xumus. 10 knacc. Yrnybnenssiii yposens / B.B. Epemun, H.E. Ky3smenko, B.U. Tepenun, A.A. JIpo3znos, B.B. Jlynun. — 2-e usn.,
crepeoturt. — M.: [Ipoda, 2019
Juis yunrens:
1. Epemun B. B. Xumust. 10-11 k. Metoaunueckoe nocobue / B.B. Epemun, A.A. JIpoznos, 11.B. Bapranosa. — M.: [Ipoda, 2013.
2. Epemun BB u ap. IIporpamma kypca xumun ais 8-11 kiaccoB o61eo0pa3oBaTenbHbIX yupesxaenuid. — M.:/Ipoda, 2009.
3. Ky3smenko H. E., Epemun B. B. 2500 3aauy no xumunu ¢ pemenussmu. — M.: Onukc, 2006.
4. [TpumepHbie mporpamMMsl 1o yueOHbIM npeameram. Xumus 10-11 knaccesl. Ctangaptsl Broporo nokonenus. — M.: IIpocsemenue, 2011.



5. ['muaka H.JI. O6mas xumust: yae6Hoe mocobue / H.JI. I'muuka. — M3x. crep. — M.: Knopyc, 2016.
6. I'muuka H. JI., PabunoBuu B. A., Pyouna X. M. 3agaun u ynpakaenus no oomei xumuu. — 2002.
2. UudopMallHOHHO-METOAHYECKAS M1 MHTEPHET-MO/IepKKa

1) Kypuan «Xumus B mKkosey», razera «1 centsops» (Www.1lseptember.ru)

2) Ilpunoxxenue «XuMus», CaiT WWW.Prosv.ru (pyopuka «Xumus»)

3) Hurepuer-mikona «IIpocsemenue.ruy», online kypc u ap. (Www.internet-schooi.ru)

3. Texunuyeckue cpeacrsa o0y4eHHs

[IpoekTop.

KommnbsrorepHas TeXHUKa

4. DKpaHHO-3BYKOBbIE 10COOHS

1. 9J'IeKTpOHHBIe YPOKH U TCCThHI «XHUMHUS B LIKOJIC)

[TonHBI MyIBTUMEIUIHBIN KypC XUMHUHU + ONBITHI IO OPTAHUKE

OTKpBITaSI XUMUA

ITpoBepb cebst «Xumusi. [1oHBINA WITFOCTPUPOBAHHBIA KypC)»

SIENYIN

BueoonsITel O BceM pasaciiaM.

Onenka 3HAHUH M YMEHUH y4aIHUXCcs
Ouenka yCTHOIO OTBETa

Otmerka «S»:
OTBET MOJIHBIN U MPAaBWIBHBIA HA OCHOBAHUM U3YYECHHBIX TEOPUH;
MaTepHai U3JI0KEH B ONPEEIICHHOM JIOTHYECKOM MTOCIIE0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOATEIbHBIM.
OtmeTka «4»:
OTBET IOJIHBII U IPABWIBHBII Ha OCHOBAaHUU U3YYEHHBIX TEOPUIl;
MaTepuai U3JI0KEH B ONPEAeIEHHOM JIOrMUeCKOl MocaeA0BaTeIbHOCTH, IPU ATOM JIOMYIIEHBI IBE-TPU HECYIIIECTBEHHbIE OIINOKH, HUCIIPaBICHHbIE 1O
TpeOOBAHUIO YUUTEIS.
OtmMmetka «3»:
OTBET IOJIHBIH, HO IIPU 3TOM JIONYIIIEHA CYIECTBEHHAs OIIMOKA MJIM OTBET HEMOJIHbIM, HECBSA3HBIM.
OtmMmetka «2»:
IpU OTBeTe OOHAPYKEHO HEMOHMMAHUE YUYaIIMMCsi OCHOBHOTO COJIEpKaHMsI yueOHOro MaTepualia M JOMYIIeHbI CYIIeCTBEHHbIE OIIUOKH, KOTOphIE
yyaluiicss He MOXKET UCIIPABUTh MPH HABOSAIIMX BOMPOCAX YUUTENS.
Otmerka «1»:
OTCYTCTBHE OTBETA.

OneHka IKCIepUMEHTAJIbHBIX YMEHHUI


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

OneHka CTaBUTCSI HA OCHOBAaHWY HAOIOCHUS 32 YIAIIMMHUCS U TUCBMEHHOT'O OTUYETa 32 padoTy.
OtMeTKa «5»:
paboTa BBIMTOJIHEHA TIOTTHOCTHIO U MTPABWIIBHO, CJICJIaHbI MPABUIBHBIC HAOIOICHUS U BBIBOJIBL;
AKCIIEPUMEHT OCYIIECTBIICH I10 TUIaHY C Y4€TOM TEXHUKH 0€30MacCHOCTH M MPaBHJI pabOTHI C BEIIeCTBAMHU U 000PYI0BAaHHEM;
MPOSIBIICHBI OPTraHU3AMOHHO-TPYNOBbIC YMEHUS (TIOJICPKUBAIOTCS YHCTOTa pabodyero Mecra W IMOPSIOK Ha CTOJE, SKOHOMHO HCIIOJB3YIOTCS
PEaKTHBBI).
OtMeTKa «4»:
paboTa BBHITIOJIHEHA TTPaBUJIBLHO, CACIIaHbl MPABWIIbHBIC HAOIIOACHHUS M BBIBOBI, HO IIPH 3TOM SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WIIH JOMYIICHBI
HECYIIECTBEHHBIE OIMOKHU B paboTe C BEIECTBAMU U 000PYI0BAHHEM.
OtMmeTKa «3»:
paboTa BBEITIOJTHEHA TPAaBUILHO HE MCHEE YeM HAIOJIOBUHY WJIM JOIMYIIEHA CYIICCTBCHHAs OIIMOKAa B XOJIe JKCIICPUMCHTA, B OOBSICHCHHH, B
odopmiiennn paboThl, B COOMIOEHUH MPaBUI TEXHUKH O€30MacHOCTH MpHU paboTe C BellecTBaMH M OOOpYJOBaHHEM, KOTOpas UCHPABISETCS MO
TpeOOBAHUIO YUUTEIIS.
OTMeTKa «2»:
JOTYIIEHBI 1B (M 0OoJiee) CYIIECTBEHHBIC OMIMOKU B XOJIe IKCIIEPHUMEHTAa, B 00BSICHEHUH, B 0POPMIICHUN PabOThI, B COOJIFOICHUU TIPABHI TEXHHUKH
0€30MacHOCTH MPpH paboTe C BEIIECTBAMHU M 000PYI0BaHHEM, KOTOPBIE YUaITUIICS HE MOXKET UCIIPABUTH JaXKe MO0 TPEOOBAHUIO YUUTEIS.
OtMmeTKa «1»:
paboTa He BHITIOTHEHA, Y YYAIerocss OTCYTCTBYIOT SKCIIEpUMEHTAIbHBIE YMEHUSI.
OuneHka yMeHMii pelmiaTh YIKCIIEPUMEHTAbHbIE 321a4H
OTMeTKa «5»:
TIJIaH PEIIEHUs COCTaBJIEH PABUIIBHO;
MPABHJILHO OCYIIECTBJIEH MOA00P XMMHUECKUX PEAKTUBOB U 00OPYIOBaHUS;
JIAHO TOJIHOE OOBSICHEHHE U CJIeJIAHbLI BEIBOJIBI.
OtMeTKa «4»:
TIJIaH PEIICHUs COCTABJIEH MPABUIIBHO;
MPAaBWJIBHO OCYIIECTBIIEH MOJ00P XMMHUYECKUX PEaKTUBOB U O0OpYyIOBaHUS, MPH ATOM JAOMYIIEHO He Oojee ABYX HECYIIECTBEHHBIX OIIMOOK B
OOBSICHEHHH M BBIBOJAX.
OtMmeTKa «3»:
IUTaH PEIIeHUs COCTaBJICH MPaBHIIHHO; IPABMILHO OCYIISCTBIICH TOJ00P XUMHUUYECKUX PEaKTUBOB KM 00OPYJOBaHHMS, HO JOMYIICHA CYIICCTBCHHAS
omIrnOKa B OOBSICHEHUH U BBHIBOJAX.
OTtMmeTKa «2»:
JIOTYIIIEHKI J1Be (1 OoJiee) OIMOKY B IJIaHEe PEIICHUS, B TOI00pe XUMUYECKUX PEAKTUBOB M 000PYIOBaHUS, B O0BSICHEHUU U BBIBOJAX.
OtmeTka «1»:
3aJla4ya He pelieHa.



Ouenka yMeHUIl peliaTh pacyeTHbIE 32124
OtMeTKa «5»:
B JIOTHYECKOM PACCYKJICHUHU U PEIICHUN HET OMIMOO0K, 3a]ja4a pelieHa palliOHAIbHBIM CIIOCOOOM.
OtMeTKa «4»:
B JIOTHYECKOM PACCYXKJIECHUU U PEIICHUU HET CYIIECTBEHHBIX OUIMOOK, HO 3ajja4ya pellieHa HEPallMOHAIbHBIM CIIOCOOOM HIIH JIOIYIIEHO He OoJee IBYX
HECYIIECTBEHHBIX OIIMOOK.
OtMeTKa «3»:
B JIOTUYECKOM PaCCYKJIEHUH HET CYIIECTBEHHBIX OMMUOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OIMMOKa B MATEMAaTHYCCKUX pacyeTax.
OTMeTKa «2»:
HUMEIOTCS CYLIECTBEHHBIE OIIUOKHU B JIOTHYECKOM PACCYXACHUH U B pemeHuu. Otmerka «1»:
OTCYTCTBUE OTBETA Ha 3aJIaHUE.
Ounenka NMCbMEHHBIX KOHTPOJIBHBIX padoT
OtMeTKa «5»:
OTBET MOJIHBIM U MPABUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAs! OIIHOKa.
OtMeTKa «4»:
OTBET HEMOJHBIN WK OMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OtMeTKa «3»:
paboTa BBIMIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JAOIYIIeHA OJJHA CYIIIECTBEHHAsI OIIMOKA U TIPU ATOM JIBE-TPU HECYIIIECTBEHHBIE.
OtMmeTKa «2»:
paboTa BBIMIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY WJIH COAECPIKUT HECKOIBKO CYIIECTBEHHBIX OIIUOOK.
OtmMmetka «1»: paboTa HE BBITIOTHEHA.
[Ipu orieHKe BHIMOIHEHHS MUCHbMEHHON KOHTPOJIBHOUM paboThl YYUTHIBAIOTCS TpeOOBaHUS €AMHOTO Ophorpadudeckoro pexkuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pa00Ty KOPPEKTUPYET MPEANISCTBYIOIINE MPU BHICTABJICHUU OTMETKH 32 YE€TBEPTh, MOJIYTOAMUE, TO/I.

TPEBOBAHMUNSA K YPOBHIO ITOJII'OTOBKHU BBIITYCKHUKOB 10-11 kiaaccoB
B pesynomame uzyuenus xumuu Ha npo@uabHom ypoeHe YUeHUK 00IHCEH

3HATH/IIOHUMATH
. POlb XUMUU 6 eCHEeCMB803HAHUN, €€ CBSI3b C IPYTUMU €CTECTBEHHBIMU HayKaMH, 3HAYE€HUE B )KU3HU COBPEMEHHOTO OOIIECTRA;

o saicHellue Xumuyeckue NOHAmMUA . BEIIECTBO, XUMHUUECKUN JIEMEHT, aTOM, MOJIEKyJla, Macca aTOMOB U MOJIEKYJI, MOH, paJiiKall, aJlsIOTPOIHs,
HYKJIUJIBI U U30TOIIbI, aTOMHBIC S-, P-, d-OpOUTAIN, XUMHUYECKAs CBS3b, DIIEKTPOOTPHUIIATEIILHOCT, BAJICHTHOCTh, CTENICHb OKHCIICHHSI, THOPUIM3AIINS
opbuTaneii, MPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYJ, MOJb, MOJISIpHAs Macca, MOJSPHBbIH 00bEM, BEIIeCTBa MOJIEKYISIPHOIO M HEMOJIEKYIISIPHOTO
CTPOEHUSI, KOMIUIEKCHBIE COCIMHEHMUS], JUCTIEPCHBIE CUCTEMbI, UCTUHHBIE PACTBOPHI, JJIEKTPOIUTUUECKAS TUCCOLMALINS, KUCIOTHO-OCHOBHBIE PEaKLIUU



B BOJHBIX pacTBOpaXx, F’UAPOJIN3, OKUCIEHUE U BOCCTAHOBJIEHHE, AIEKTPOJIN3, CKOPOCTh XMMUUECKOHN peaKklMM, MEXaHU3M PEaKLUU, KaTalu3, TEIJI0BOI
sddeKT peakuuu, SHTANBIMS, TEIUIOTa OOpa30BaHMs, SHTPOMUS, XWMUYECKOE paBHOBECHE, KOHCTaHTa paBHOBECHs, YIJIEPOAHBIA CKEJeT,
(GyHKIMOHATBHAS TPYIINA, TOMOJIOTHS, CTPYKTypHAash M MPOCTPAHCTBEHHAs H30MEpHs, WHAYKTUBHBIH W ME30MEPHBIH APQEKTHI, 3IEKTPOdHI,
HYyKJI€0( 11, OCHOBHBIE THUIIBI PEAKIIUN B HEOPraHUYECKOM U OpraHNYeCcKOi XUMUU;

. OCHOBHblE 3AKOHbl XUMUU 3aKOH COXPAHEHHUs MacChl BEIIECTB, MEPUOJUIYCCKUN 3aKOH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTajpo, 3aKOH
I'ecca, 3aK0H JEHCTBYIOIIUX MACC B KHHETUKE U TEPMOJAUHAMHUKE;

. OCHOGHble meopuu Xumuu. CTPOCHUS aTOMa, XUMHUYECKON CBS3HU, JJIEKTPOIUTHYECKON JMCCOLUMALMM, KUCIOT W OCHOBAaHUM, CTPOCHHUS
OpraHUYECKUX COCTMHECHUH (BKITIOYAs CTEPEOXUMHUIO), XUMUUCCKYIO KHHETHKY M XUMHUYECKYI0 TEPMOIUHAMUKY;

. Knaccugukayuio u HomMeHKIamypy HeOpraHnYeCKUX U OPraHMYECKUX COCAMHEHUN;

. npUpoOOHble UCMOYHUKU YTTIEBOJOPOIOB U CIIOCOOBI UX MEepepadboTKH;

. eewecmea u Mamepuavl, WIUPOKO UCHOJIb3yemble 8 NPAKMUKe. OCHOBHBIC METAJUIbI U CIIABhI, rpaduT, KBapll, CTEKJIO, [IEMEHT, MUHEpaJIbHbIC

yIoOpeHusi, MUHEpaJIbHBIE W OPraHUYECKUE KHUCIIOTHI, IICJIOYH, aMMHAK, YIJIEBOAOPOJILI, ()EHOJ, aHWJIMH, METAHOJ, STAHOJ, JTWICHIJIUKOJb,
TIIMLEepHUH, (GopMmanbiaerus, ameraibJerui, aleToH, INII0K03a, caxaposa, KpaxMmal, KIeT4aTKa, aMUHOKHUCIOTHI, O€NKH, MCKYCCTBEHHBIE BOJIOKHA,
Kay4yKH, TUIACTMACChI, )KUPbI, MbLJIa U MOIOIIUE CPEJICTBA;

yMeTh
. Ha3bl6amp N3YYCHHBIE BEILIECTBA 10 «TPUBUAIBHON» U MEXIYHApOAHONH HOMEHKIIATypaMm;
. onpeodenams. BAICHTHOCTb U CTENEHb OKHUCIEHUS XUMUYECKUX JJIEMEHTOB, 3aps]l MOHA, TUIl XMMHUYECKOM CBSI3U, IPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJI, THUII KpI/ICTaJIJIHHGCKOfI PEIICTKH, XapaKTCp CPEaAbl B BOAHBIX pPaCTBOpax, OKHCIWUTCIb W BOCCTAHOBHUTCIIb, HAIPABJICHUC CMCHICHUA
paBHOBECHUA IMIOJ BJIUAHHUEM Pa3JIAYHBIX (baKTopOB, HU30MEPBI U T'OMOJIOTH, HNPUHALJICKHOCTb BCIICCTB K PA3JIMYHBIM KJIACCaM OPraHUYCCKUX
COCZ[HHGHPIﬁ, XapaKTEep B3aMMHOI'0 BJIIMAHHA aTOMOB B MOJICKYJIAaX, THUIIbI peaKuHﬁ B HeOpFaHquCKOﬁ n OpFaHI/ILIeCKOI\/'I XHUMUU,

o xapakmepuszoeams. S- , P- U d-dJIEMEHTHI M0 WX TOJOXKEHUIO B Tepuoanueckoi cucreme J[.M.MenaeneeBa; oOume XUMHUECKHUE CBOMCTBA
METaJIJIOB, HEMETAJJIOB, OCHOBHBIX KIACCOB HEOPTraHUYECKHX COEIWHEHUH; CTPOSHHE M CBOWCTBA OPTaHMYECKUX COCTUHEHHH (YrJIeBOIOpPOIOB,
CIUPTOB, (PEHOJIOB, AJIH/IETUOB 1 KETOHOB, KAPOOHOBBIX KHCIIOT, aMUHOB, aMHUHOKHUCIIOT U yTJIEBO/IOB);

o 00bACHAmMY . 3aBUCUMOCTh CBOWCTB XMMHYECKOI'O 3JIEMEHTa U OOpa30BaHHBIX MM BEIIECTB OT IMOJIOKEHMs B mepuoanyeckoit cucreme J[.U.
MeHieneeBa; 3aBUCUMOCTh CBOMCTB HEOPraHWYECKHX BEIIECTB OT MX COCTAaBa U CTPOCHMS; MPUPOAY M CHOCOOBI 00pa30BaHMsS XUMHUYECKOHW CBSI3H;
3aBHCHUMOCTh CKOPOCTH XMMHUYECKON peaklMH OT Pa3iN4HbIX (PaKTOPOB, PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEAMHEHHUN OT CTPOEHUS HX
MOJIEKYIT,

L4 8bINOJIHAMD XUMUYECKUIL IKcnepumernm 110. PaClIO3HABAHUIO BaKHEHIIINX HCOPTaHUYCCKUX W OPraHUYCCKHUX BCHICCTB; IMOJYYCHUIO
KOHKPETHBIX BCIICCTB, OTHOCAIMIUXCA K U3YYCHHBIM KJIaCCaM CO@}IHHGHHfl;

. npo6oOUms pacueThl 0 XUMUYECKUM (OpMYJIaM U YpaBHEHUSM pPeaKIuil;



o ocyuiecmenamey CaMOCTOSTEIbHBIN MOMCK XUMUYECKOH MH(POpPMAIKMU C HCIOJIB30BAaHHEM PA3IMYHBIX MCTOYHUKOB (CHPABOYHBIX, HAYYHBIX H
HAyYHO-TIOMYJISIPHBIX U3JaHUI, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa); UCMOJIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTHH AJi 00pabOTKU U
nepeaayn UHGOPMAIMK U €€ PEACTABICHUS B Pa3IMUHBIX (opMax;

HCIIOJIB30BATDH I[pHOﬁpeTeHHbIe 3HAHUHA U YMCHUSA B HpaKTH‘IECKOﬁ ACATECJIbHOCTH U HOBceHHeBHOﬁ AKU3HHU TJI:

o MMOHUMAaHHUS II00ATBHBIX TPOOJIEM, CTOSIINX IIEPEe]] YeTIOBEYECTBOM: SKOJIOTHUYECKHX, JHEPTETUYECKUX U ChIPHEBBIX;

o O00BSICHEHUS] XUMUYECKUX SBJICHUHN, IPOUCXOSAIINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

o 9KOJIOTMYECKU IPaMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH cpelie;

o OLICHKH BJIMSHUS XUMHUECKOTO 3arps3HEHHs OKPY>KAIOIIEH cpe/ibl Ha OPraHu3M YellOBEKa U APYTUe KUBbIE OPTaHU3MBbI;
o 6e3omacHoil paboTHI ¢ BellecTBaMU B J1ab0paTtopuu, ObITY U Ha IPOU3BOJICTBE;

o orpezeNieHus] BO3MOKHOCTH MTPOTEKAHUS XMMHUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUAX U OLEHKU UX MOCIEICTBUM;
o pacrno3HaBaHUs U UACHTH(PUKAIIUN BaXKHEUIITNX BEIIECTB U MAaTEPUAJIOB;

o OLIEHKH KauyeCTBa MUTHEBOM BOABI U OTACIbHBIX MHUIIEBHIX IPOTYKTOB;

L] KpI/ITI/I‘{CCKOﬁ OLCHKHW JOCTOBCPHOCTH XUMHYECKOM I/IH(i)OpMaI_II/II/I, HOCTyrIaIOI_Heﬁ M3 PA3JIMYHBbIX HCTOYHHUKOB.



Kasengapuo — remaTnyeckoe njanHupopanne ypokos xumun. 10 kiaacc. (102 4)

Ne Tema ypoka ° DJIeMeHThI JKCIEepUMEHT XapakrepucTiuka ocHOBHBIX |KoHTpoab A.3. | Cpoku
n/n 2 § Co/lepP KAHUA BH/I0B 1eATEJbHOCTH
§ s YUYEeHHKA (Ha“ypomule
Y4eOHBIX J1eificTBHI)
TEMAL. IOBTOPEHUE ¥ YIJIYBJEHUE 3HAHUM (184acoB)
ATOMBI, MOJIEKYJIBI, 1 ATtomHO-MonekysgpHoe | JleMoHcTpanum. OOBSACHATH MOJOKEHHUS §1 [Inan:
BEIIECTBA. yaenue. BemecTna OO0pa3siibl BEMIECTB | aTOMHO-MOJIEKYIISIPHOTO 3.09
MOJIEKYJISIPHOTO U MOJIEKYJISIpHOTO ¥ | yueHus. OnepupoBarb
HEMOJIEKYJISIPHOTO HEMOJIEKYJISIPHOTO | MIOHATUAMH «XUMHYECKHU daxr:
CTpOEHHUSI. CTpOCHHUSI. AIIEMEHT», «aTOM»,
KauecTBeHHbIl 1 Bosronka iona. «MOJIEKYJIa», «BEILECTBOY,
KOJIM4ECTBEHHBIN «(huznueckoe Tenom».
COCTaB BELIECTBA. OOBsCHATH 3HAUEHUE
Momnspaas u XUMUYECKOH POpPMYIIBI
OTHOCHUTEJIbHAS BELIECTBA KaK BbIPAXKCHUE
MOJIEKYJISIpHAs: Macchl KauyeCTBEHHOIO U
BeniecTBa. MoiibHas KOJIMYECTBEHHOT'O COCTaBa
JI0JIS1 ¥ MaccoBast 10JIst BeulecTBa. PaccuntsiBaTh
JJIEMEHTA B BEIIECTBE. MacCOBBIE U MOJIbHBIE JOJIH
AJIEMEHTOB B XUMUYECKOM
coenuHeHuu. OnpenensaTh
(bopMyIIbl COEAMHEHUH 11O
U3BECTHBIM MACCOBBIM,
MOJIBHBIM JIOJISIM 3JIEMEHTOB.
Habmronate
JIEMOHCTpHUpPYEMbIE U
OMMCHIBATH OIBITHI C TOMOILBIO
POJIHOTO SI3bIKA U A3bIKA
XUMHH.
Ctpoenue aToma Ctpoenue aToma. N3o00paxkats 371eKTpOHHBIC §2 [Tnan:
ATOMHast opOUTAaIIb. KOH(Hrypanuyu aTOMOB U 4.09
[IpaBuina 3anonHeHus MOHOB I'pa)UyecKu U B BUJIE daxr:

ANEKTPOHAMH aTOMHBIX
opOuTaneii. BaneHTHbie

AJIEKTPOHHON (OPMYIIBI,
YKa3bIBaTh BAJICHTHBIE




OJICKTPOHEIL.

25eKTpoHbl. CpaBHUBATH
JJIEKTPOHBI, HAXOAIUECS Ha
pasHbIX YPOBHSX, 110 (opMe,
SHEpruu. XapakTepus3oBarb
BaJICHTHBIE BO3MOXKHOCTHU
aTOMOB XMMHMYECKHUX
JJIEMEHTOB.

Ileproauueckuii 3aK0H
u [lepuonuueckas
CUCTEMa XMMHYECKUX
sneMmenToB ..
Menpeneena.
CraproBbliii
KOHTPOJIb.

[Tepuonnueckuii
3aKOH— OCHOBHOM
3aKOH XUMHH.
DopMyIHpPOBKA 3aKOHA
B CBETE€ COBPEMEHHBIX
MpeACTaBICHUH O
CTPOCHUH aTOMa.
H3mMmeHeHue cBOICTB
9JICMCHTOB U UX
COCTUHEHUN B
MepUoIax U Tpymmax.

XapakTepus3oBaTh
[Tepuoauueckyto cucremy
XHUMHYCCKHUX 3JICMCHTOB
JI.M.MeHaeneeBa Kak
rpaduyeckoe 0TOOpaKeHUE
[Tepuoauueckoro 3akoHa.
[IpenckasbiBaTh CBOMCTBA
3aJIaHHOTO 3JIEMEHTA U €T0
COCIMHEHUH, OCHOBBIBAsICh Ha
[Tepuoanueckom 3aKoHe U
M3BECTHBIX CBOMCTBAX
MPOCTHIX BEIIECTB METAJIOB U
HeMeTauIoB. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB, POCTHIX
BEILIECTB, BBICIIINX OKCHJIOB U
TUAPOKCHUJIOB B TPyITIax U
nepuogax Ilepuognueckon
cucreMsl. [IpornosupoBars
CTPOEHHME aTOMAa U CBOMCTBA
XUMHYSCKHUX DJIEMEHTOB U
00pa30oBaHHBIX UMH
COEIMHEHUH, OMUPAsiCh HA HX
nosnoxxenue B [lepuonnueckon
cucreMe. XapakTepu30BaTh
3HaueHue [lepuoanueckoro
3aKOHa.

CK.

§3

ITnan:
5.09
daxr:

XHUMHUYECKasl CBA3b

XUMHYECKas CB3b.

KOHerTI/BI/IpOBaTB IIOHATHEC

C.P. «1I3»

§4

[Tnan:




DIEeKTPOOTPULIATEITILHO «XUMHYECKAsI CBS3hY. 10.09
CTh. Bunpl xumuueckon O00011aTh MOHATHS daxr:
cBs13u. MloHHas CBA3b. «KOBAJICHTHAsl HENOJIsIpHAas
KoBanenTtHas CBSI3bY», «KOBAJICHTHAs
HeNoJsIpHast U HOJISIPHAS CBSI3bY», «MOHHAs
MOJISIPHASL CBA3b. CBSI3bY», «BOJIOPOJIHAS CBS3bY,
OOMeHHBII 1 JOHOPHO- «MeTaJuInYecKast CBA3b.
AKLIEITOPHBIN KnaccugunupoBaTs THUIIBI
MeXaHU3M 00pa30BaHMsI XUMUYECKOH CBSI3U U
KOBAJIEHTHOM MOJISIPHON OOBSICHSTh UX MEXaHU3MBI.
cBs3u. ['eomerpus [Tpencka3piBaTh THII
MOJIEKYJIBI. XHUMUYECKOH CBSI3H, 3HAs
Mertamnyeckas CBA3b. bopmynny uinu Gpunueckue
Bonoponnas cB3b. CBOMCTBA BEILIECTBA.
OOBACHATH MEXaHU3MBI
00pa3zoBaHusi KOBAJIEHTHOM
CBSI3H.
ArperaTHble COCTOSIHUS ArperaTHble COCTOSHUS IIporao3upoBath CBOKCTBA §4 [Inan:
BeniecTBa. THIIBI BEIIECTBA, HCXOIS U3 TUIIA 11.09
KPUCTaJUIMYECKUX KPUCTAJUIMYECKOUN PELIETKH. daxr:
peleToK: aTOMHas, Onpenensts TUI
MOJIEKYJISIpHAs, HOHHAS, KPUCTATHIECKON PEIIETKH,
MeTaJUINYecKasl. ONHUpasiCh Ha U3BECTHBIE
¢u3nyeckue cBoicTBa
BEIIECTBA.
Pacuers! o Pacuers! o popmynam OcymiecTBIATh pacyeThl Mo C.P. §5 [Inan:
YPaBHEHUSM U ypaBHEHUSM PEaKIUM dbopmynaM U ypaBHEHUSIM «Xumuuec 12.09
XUMHYECKHUX PeaKIUii C HCITOJTb30BaHHEM peaxkiuii ¢ UCTOIb30BaHUEM Kasi CBSI3b»
OCHOBHOTO 3aKOHa OCHOBHOTI'O 3aKOHa dakr:
XUMHYECKON XUMHUYECKOW CTEXHUOMETPHH.
CTEXHUOMETPUH. Mcnonb30BaThk alropuT™MBbl IpU
pelIeHny 3ajau.
["a30BbIE 3aKOHBI I"a30BbI€ 3aKOHBI. OcCy1ecTBIATh PacyeThl, §6 [Tnan:
VYpaBHeHue MCIIOJIb3YS Ta30BbI€ 3aKOHBI. 17.09

Kianeiipona—

Hcmnons30BaTh AJITOPUTMBI IPU




MenneneeBa. 3akoH pELICHHUH 33a]1a4. daxrT:
ABorazipo. 3akoH

00BEMHBIX OTHOILICHUH.

OTtHocuTeNbHAS

IJIOTHOCTD Ta30B.

8 Knaccudukanus Knaccudukanus XapakTepu30BaTh IPU3HAKU §7 [Inan:

XUMUYECKHUX PEaKIIuid XUMUYECKUX PEaKIUi XUMUYECKUX PEaKITUH. 18.09
0 Pa3TUIHBIM Krnaccudumnuposats
MpU3HAKaM CPaBHEHHS. XUMHUYECKHE PEAKIINH 110 @Dakr:
Pa3IMYHBIM IMPU3HAKAM
CpaBHEHHSI.

9 OxucauTenpHo- N3meHnenue creneHu XapakTepu3oBarb §7 [Inan:
BOCCTaHOBUTEJIbHbBIE OKHUCJICHUS DJIEMEHTOB OKHUCJIUTEIHHO- 19.09
peakuuu B COCTMHCHUSX. BOCCTAHOBHUTEJIbHBIE PEAKIIHU

OxucauTensHO- KaK MPOIIECCHI, MPU KOTOPHIX ®Dakr:

BOCCTaHOBUTEJIHHBIC WU3MEHSFOTCSI CTEIICHU

peakuuu. OKucCIeHue u OKHUCJICHHS aTOMOB.

BOCCTaHOBJICHHE. CocTaBIATh ypaBHEHUS

Oxucnutenu u OKHUCJIUTETHHO-

BOCCTaHOBHUTEIIH. BOCCTAHOBHUTEJIBHBIX PEAKITUi

MeTo/ 31IeKTPOHHOTO C TIOMOIIIbIO METOA

Oananca. [lepmanranar AJIEKTPOHHOTO OanaHca.

KaJusl KaK OKUCITUTEb. HabntoaTe 1 onuckIBaTh
XUMHUYECKHE PEAKITUH C
MOMOIIBIO POAHOTO SI3bIKA U
SI3bIKA XUMUH. [[eaTh BBIBOIBI
0 pe3yNbTaTaM MPOBEACHHBIX
XUMHUYECKHUX OITBITOB.
Cobmro1aTh MpaBuia TEXHUKU
0€301acHOCTH.

10 Baxwuerimme kinaccol Baxwnerime kinaccobl Knaccudumnuposats C.P. §8 [Lnan:
HEOPraHUYECKUX HEOpPraHUYECKUX HEOpraHWYecKre BellecTBa o | «XuMuuec 24.09
BEIIIECTB BEIIIECTB. pa3HbIM MMPU3HAKAM. KHe

I'enernueckas cBs3b OnuceIBaTh TEHETUYECKUE peakiuu. ®DaKr:
MEX1y KJIaccaMu CBSI3M MEKIY U3YYCHHBIMHU OBP.»




HEOPraHUYECKUX KJIacCaMH HEOPraHUYeCKUX
COEMHEHHI BELIECTB
11 Peakuu nonHoro Peakuun nonHoro JlabGoparopHble XapakTepu3oBaTh yCIOBUS §8 [1nan:
oOMeHa oOMeHa. ONBITHI. MPOTEKAHUS PEAKIUI B 25.09
1. Peakuuu pacTBopax 3MEKTPOIUTOB /10
HOHHOI'0 0OMEHa. koHIa. HabGmonats u @Daxr:
OMKCHIBATh XUMUYECKHE
OIIBITHI C IOMOIIBIO POJHOTO
A3bIKa U sA3bIKAa XUMHH. JlenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM
MIPOBEJICHHBIX XUMUYECKIX
omnbIToB. CoOut0IaTh MpaBUiIa
TEXHHKU 0€3011aCHOCTH.
12 PactBopbI PactBopbl. Crioco0Ob1 O0600maTh NOHATHS §9 [Inan:
BBIPKCHHS «pPacTBOPBIY, 26.09
KOJIMYECTBEHHOTO «pPacTBOPUMOCTHY, dDaxr:
cocTaBa pacTBopa: «KOHLIEHTPALIHUS PACTBOPOBY.
MaccoBas J0JIs OmnepupoBatb
(mporieHTHAS KOJIMYECTBEHHBIMHU
KOHIIEHTpalus), XapaKTepUCTUKAMU
MOJIIpHas COJIEp’KaHusl PACTBOPEHHOT O
KOHLIEHTpAaLUs BenlecTBa. ONMucCkIBaTh
IIPOLIECCHI, IPOUCXOAIINE IIPH
pPacTBOPEHHUH BEILIECTB B BOJIE.
Pemate pacuetHble 3aa4M C
IIPUMEHEHHUEM ITOHATHN
«PacTBOPUMOCTbY,
«KOHLIEHTPALIUS PACTBOPOBY.
Hcnonb30BaTh anropuT™Mel Npu
pelIeHny 3aau.
13 Konnounnssle pacTBOpEI Komnonnnsie JdemMoHcTpanum. XapakTepu3oBaTh KOJUIOUIHBIE §10 [Inan:
pactBopbL. DPdeKT Oddexr Tunnans. | pactBopbel. O6001IaTH 1.10
Tunnans. Koarynsanus. | JlaGopaTtopuble HOHATHSA. «KOJUIOUIHBIN
Cunepesuc. ONBITHI. pacTBOP», «30JbY», «TEIbY, ®DaKr:

2. CBoiicTBa

«TYMaH», <OMYJIbCUID,




KOJIJIOUTHBIX
pacTBOpPOB.

«CYCIIEH3US», «KOATYJISLIHI»,
«CEIUMEHTAIIUS»,
«cunepes3ucy. [lonnmarp
OTJINYKE KOJUTOUTHBIX
pPacTBOPOB OT UCTUHHBIX.
[ToHnmaTh CynIHOCTh
MIPOLIECCOB KOATYJISILIUU U
cunepesuca. Mccienosars

CBOMCTBaA HN3y4acMbIX BECIICCTB.

HaOmronath
JEMOHCTPHUpPYEMbIE U
CaMOCTOSITEJIbHO TTPOBOIUMBIE
onbITel. HabmronaTe u
OIINChIBATh XUMHNYCCKUC
PEaKIMK C IIOMOIIBIO POTHOTO
A3bIKA U SI3bIKA XUMHH. I[eﬂaTb
BBIBO/JIBI 110 pe3yiibTaTaM
HpOBeI[eHHI)IX XUMHNYCCKUX
onbiToB. COOMIOAATH MTpaBHIia
TEXHUKH 0€30MaCHOCTH.

14

I'upponus conen

I'mpponus conen. pH
Cpenpbl.

JdemMoHcTpanum.
Omnpenenenne
KHUCIIOTHOCTH
Cpelbl IpA
MIOMOIIN
WHJIUKATOPOB.
JlabopaTopHble
OIIBITHI.

3. 'maponus coneit

XapakTepu3oBaTh THAPOIIU3
KaKk 00OMEHHOE
B3aUMOJICHCTBHE BEIICCTB C
BOoJI0M. [Ipencka3piBaTh
PEAKIUIO CPelbl BOJHBIX
pactBopoB cosneil. Habmronats
JIEMOHCTPHUpPYEMbIE U
CaMOCTOSITEIIEHO TIPOBOIUMEIC
onbITel. HaOmogate u
OIIUCBIBATh XUMHUYCCKUC
PEaKIu C IOMOIIBIO POTHOTO
SA3bIKA U SI3bIKA XUMHWUH. ﬂeHaTI)
BBIBO/JIBI 110 pe3yIbTaTaM
MPOBCACHHBIX XUMHUYCCKUX
onbiToB. COOMIOAATH MTpaBHIIa

§11

[Tnan:
2.10

daxr:




TEXHUKU 0€30I1aCHOCTH.

15 Kommuiekcusie KomrmuiekcHeie JdemMoHcTpanum. OnepupoBath NOHATUIMMU: C.P. §12 [Inan:
COEMHEHUS. coeaunenus. Cocras O06pa3oBanue «KOMILIEKCOOOpa3oBaTeby, «['upponu
KOMILIEKCHOTO MOHA! KOMIUIEKCHBIX WIMTaH[1», «KKOOPJMHALMOHHOE | 3 CONEH» 3.10
KOMILIEKCO0Opa3oBaren | COeUHEHUMN YUCII0», «BHYTPEHHSIS dakr:
b, JIUTAH/IBI. MePeXOaHbBIX KOOpAWHAIIMOHHAS chepar,
KoopaunanuonHoe METAaJUIOB. «BHEIIHASA KOOPAWHAIIMOHHAS
yucno. Homenkiarypa | JlaGopaTtopHbie chepar. Knaccudunmponars u
KOMIUIEKCHBIX ONBITHI. Ha3bIBATh KOMILJICKCHBIE
COEMHEHHII. 4. Tlonyuenue u coenuuenus. MccnenoBars
CBOHCTBa CBOWCTBA M3y4YaeMBbIX BEILECTB.
KOMILJIEKCHBIX Habmonate
COEIMHEHUII. JIEMOHCTPUPYEMBbIE U
CaMOCTOSITENIEHO MTPOBOIUMBIE
onbIThl. Habmonate u
OIHCHIBATH XUMUYECKHE
PEAKIMHU C IIOMOLIBIO POJHOTO
SI3bIKA U SI3bIKa XUMUH. [lenaTh
BBIBOJIBI 110 pe3yJIbTaTaM
MIPOBEICHHBIX XUMHUECKUX
onbIToB. CoOuto1aTh MpaBuiIa
TEXHHKHU 0€3011aCHOCTH.

16 IIpakTH4eckasn Beinonnenune IL.P.1 ITpoBoUTH, HAOIIOAATE U [Tnan:
padora Nel. AKCIIEPUMEHTAIIbHBIX ONMCHIBATh XUMHUYECKUI 8.10
Peakiimonnas 3aja4 1o TeMe HKCHEPUMEHT IO BBISIBICHHIO
CIIOCOOHOCTH BEIIECTB «PeaknnoHHas pPEaKMOHHOMN CIOCOOHOCTH daxr:
B pacTBOpax CIOCOOHOCTH BEIIECTB BELIECTB B paCTBOPE.

B pacTBOpPaAX». Ha6nronaTe u onuceiBaTh
CaMOCTOSITENIEHO MTPOBOIUMbIE
OTIBITHI C TOMOIIBIO POAHOTO
A3bIKA U SI3bIKA XUMUHU.
CoburonaTh MpaBmiIa TEXHUKH
0€30MacCHOCTH.

17 O6o6maromee Pemenue 3anay u CocraBnatp 06o01aroe [Moar.x | [Tnan:
MOBTOpPEHHE I10 TEME BBINOJIHEHHE cxeMbl. OCcyIecTBIATh K.p. 9.10




«OCHOBBI XUMU. yIpaxxHEeHHH, MO03HABATENbHYIO pedeKcuio B
MTO3BOJISIOIINX OTHOILIEHHH COOCTBEHHBIX dakr:
CUCTEMAaTHU3HPOBATh U JIOCTHKEHUH B mpoliiecce
0000IIUTE MOTy4YEeHHBIE peleHus yueOHbIX U
3HAHUSA 10 TEME MO3HABATENIbHBIX 33]1a4.
«OCHOBBI XUMUN.

18 KonTpoasnas padora KoHtposb 3HaHu# 110 Ocy1ecTBiATH K.P.1 [1nan:
Nel o reme «OCHOBBI TeMe «OCHOBBI MO3HABATEIIbHYIO pedieKkchio B 10.10
XUMUN. XUMHUH. OTHOIIEHUH COOCTBEHHBIX

JIOCTHKEHUH B IPOLIECCE ®Dakr:
pelieHus y4eOHbIX U
MIO03HABATENBHBIX 33/1a4.

TEMA2. OCHOBHBIE IOHATHUS OPTAHUWYECKOMN XUMHWH (134acos)

19 [Tpenmer u 3HaUeHUE IIpenmer JleMoHCTpaLIUH. Paznuyars npenmMeTsl §13 [Inan:

OpraHUYECKON XUMUU opranuyeckoi xumuu. | Moxenu W3YYEHUS OPTaHUYEeCKOU U 15.10
OcobenHnoctu OpPraHUYECKUX HEOpPraHUYECKON XUMUH.
OpPraHUYECKUX MOJIEKYIL. CpaBHUBATh OPTaHUYECKUE U ®Dakr:
BEIIECTB. 3HAUCHHE HEOPTaHNYECKUE COCTUMHEHHUS.
OPraHU4YeCKON XUMHH. HaoOmromaTe
JEMOHCTPUPYEMEBIE U
OIUCHIBATH OIBITHI C TOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA
XMMUHU.

20 Pemenue 3amau Ha Penienue pacueTHbIX Ocy1ecTBIATh PacyeThl MO Anroput | ITnan:
yCTaHOBJICHUE HOPMYIT 3a/1a4 Ha yCTAHOBJICHUE YCTaHOBJICHUIO (hopmyi M, 16.10
yTJIEBOAOPO/IOB. bopmyn YIJI€BOAOPOAOB IO KOHCIIEK

YTJIEBOOPO/IOB 110 3JIEMEHTHOMY COCTaBY M 10 T. dakr:
AJIIEMEHTHOMY COCTaBY aHaJN3y IPOJIYKTOB CTOPAHUS

U TI0 aHAJIN3Y Mcronb30BaThk alropuTMBbl IpU

MPOAYKTOB CTOPAHUS peleHnn 3ajad.

21 [TprauHBI [IpuunHbI JleMoHCTpaIUH. OOBACHATD MPUUUHBI §14 [Tnan:
MHOTr000pa3us MHOT000pa3us Monenn MHOT000pa3usi OpraHMYecKux 17.10
OpTraHUYeCKUX OpTaHUYECKUX OpTaHUYECKUX BemiecTB. Habmonate
COEIIMHEHUH. BEIIECTB. YTJIEPOAHBIH | MOJIEKYII. JEMOHCTPUPYEMBbIE U dakr:

CKEJIET, €r0 THUIIBI:

OIMKUCBhIBATH OIIBITHI C IIOMOIIIBIO




IUKJIAYECKHE,
AlMKIINYCCKUE.
KapOomuknnueckue u
TeTEPOLUKINYECKIE
cKkeJieThbl. Bunpl cBs3eit
B MOJICKYJIaxX
OpraHUYeCKHUX
BEILIECTB: OJUHAPHbBIE,
JIBOWHBIE, TPONHBIE.
W3menenne sHepruu
CBA3EH MEXAy aToMaMu
yriepoja npu
YBEJIMYEHUHU KPATHOCTH
cBsI3u. Hacelmenurie u

POAHOIO A3bIKA U A3bIKA
XHUMHU.

HEHACBILICHHbIE
COEJIMHEHUSI.

22 DIIEKTPOHHOE DIIEKTPOHHOE CTPOEHUE Xapaxkrepus3oBarhb §15 [Lnan:
CTpOEHHE U 1 XUMHUYECKUE CBS3H OCOOEHHOCTH CTPOEHHMSI aToMa 22.10
XUMHUYECKHE CBA3U aToMa yrieposa. yriepoja. OnuceBaTh
aToma yriepoja. ['ubpunmzanus HOPMaJIbHOE U BO30YKJIEHHOE daxr:

opOuTanen, ee TUIIbI COCTOSIHUS aTOM YIJIepoJia U
JUISL OpTaHUYECKHUX OTpaxkaTb UX rpapUUeCcKH.
COEUHEHUI: sp3, sp?, OnepupoBaTh NOHATHAMHU:
sp. O6pa3oBanue 7 - 1 «rudpuan3anus opourtanein»,
G-CBSI3€l B MOJIEKYJIax «sp3-r1/16p1/1m/13aum[», «spZ-
OpPraHUYECKUX rUOpUAN3ALHSY, «SP-
COEIMHEHUIA. rubpuau3anys». OnucsBaTh
OCHOBHBIE THITBI
ruOpuIU3ay aToMa
yraeposa. OObsICHATH
MeXaHU3Mbl 00pa30BaHus G- U
T-CBSI3€M B MOJIEKYJIaX
OpPraHMYECKUX COCTUHEHHH.

23 CtpykTypHas Teopus OCHOBHBIE TIOJIOKEHUS DopMyJIUPOBATH OCHOBHBIE §16 [nan:

OpPraHMYECKHUX CTPYKTYpPHOU T€OpUu I10JIO’KEHHUSI CTPYKTYPHOM 23.10




COETMHEHUH. OpPraHUYECKUX TEOPUHU OPTaHUYECKUX
COCIMHEHUM. BewecTs. [IpeacrasisaTs B daxr:
XHUMHUYECKOE CTPOCHHUE. ®.Kekyne, A.M.bytneposa,
CrpykrypHas popmyna. B.B. MapkoBHUKOBa,
JL.IlonuHra B pa3ButHe
OPraHUYeCKON XUMHH.
OmnepupoBarh MOHATHIMHU
«BAJIEHTHOCTb» U «CTEIIEHb
OKHUCJICHUS», «XUMHUYECKOE
CTPOEHHEY, «CTPYKTYpHas
dbopmyna». MonenupoBath
MOJIEKYJIbl HEKOTOPBIX
OpPraHMYECKUX BEIIECTB.
24 CrpykrypHas OTKpbITHE U30MEPUH. OnepupoBarh NOHATHIMU §17 [Inan:
HU30MepHUs. CrpykTypHas u KA30MEPY, KU30MEPHUSI». 24.10
IIPOCTPAHCTBEHHAs OnuceiBath
nzomepus. Uzomepus MPOCTPAHCTBEHHYIO CTPYKTYPY ®Dakr:
YTIEPOAHOTO CKEJIEeTa. M3Y4aeMbIX BEIECTB.
N3oMepust TonoxKeHus.. OTtpaxaTb cOCTaB U CTPOCHUE
Me:xxknaccoBas OpraHUYECKUX COCTUHEHUH ¢
H30MEpPHUS MIOMOUIBIO CTPYKTYPHBIX
dbopmyn. XapakTepu3oBaTh
BH/Ibl H30MEPHH.
25 IIpoctpancTBeHHAs Bunst OnepupoBarh MOHATHUIMHU §18 [Inan:
WU30MEPHS. IIPOCTPAHCTBEHHON «HA30MEPY, «U30MEPUSI». 5.11
n3omepuu. Onruyeckas OrnuceIBaTh
nzomepust. OnTudeckue IIPOCTPAHCTBEHHYIO CTPYKTYpY daxr:

AQHTHUIIOIBI.
XHpanbHOCTb.
XupanbHbIe U
axHvpabHbIE
MOJIEKYJIBI.
I'eomerpuyeckas
n3oMepus (1uc-, TpaHc-
H30Mepus).

M3y4aeMbIX BEIECTB.
OTpaxxaTb COCTaB U CTPOCHHE
OPraHUYECKHX COCTMHEHUH C
MOMOIIIBIO CTPYKTYPHBIX
dbopmyn. XapakTepu3oBaTh
BU/JIbI U30MEPHH.




26 DIIeKTPOHHBIE DneKTpoHHBIE 3P HEKTHI OnepupoBaTh MOHITHIMHU §19 [Tnan:
3¢ PEeKTH B MOJIEKYIax B MOJICKYJIax «MHAYKTUBHBIN 3 PexTy, 6.11
OpraHUYECKUX OpPraHUYECKUX «Me30MepHBIN AP hEeKT.

COCIMHEHU. COCIMHEHUM. XapakTepus3oBaTh daxr:
NunykTuBHbBIN 1 0COOCHHOCTH MHIYKTUBHOTO U
Me30MepHBII () (HEKTHI. Me30MepHOTO0 3¢ PeKToB.
[Ipencrasnenue o
pe30HaHCe.

27 OCHOBHBIE KJIaCChl OCHOBHBIE KJIaCChI Kiaccudumupoars §20 [1nan:
OPraHUYEeCKHUX OPraHUYeCKHUX OPraHUYECKHE COCTMHEHUS 110 7.11
COETUHEHUH. COCTUHEHUI. CTPOEHHIO YIIIEPOTHON LIeTH U
I'omonoruyeckue Knaccugukanus THILY yIJIEPOA-YIIIEPOAHON daxr:
PSIBL OpPraHUYECKUX cBs3u. Kiaccugunuposars

COEMHEHMI 110 IIPOU3BOJIHBIE YIIIEBOJOPOI0B

(G YHKIIMOHATIBHBIM 10 (PYHKIIMOHAIBHBIM

rpymnmnaM. ['omonorusi. rpynnaM. O6001aTe 3HaHuS U

I'omornoru. JIeNIaTh BBIBOJIBI O

I'omonornueckas 3aKOHOMEPHOCTSIX U3MEHEHUMN

Pa3HOCTb. CBOICTB BEILIECTB B

["'oMosiornueckue psipl. TOMOJIOTUYECKUX psaax.

28 Homenkiatypa Homenkiarypa Ha3ssiBaTh Oprannueckue §21 [Tnan:

OpraHUYeCKHUX OPraHUYeCKHUX COEJIMHEHUS B COOTBETCTBUH C 12.11
COEIMHEHU. BEIIECTB. IpaBUIaMHU HOMEHKJIATyphI

MexnyHnapoaHas IUPAC u panroHansHO#M Dakr:

(cucremaruueckas) HOMeHKJaTypsl. HaxonuTh

HOMEHKJIaTypa CHHOHUMBI TPUBHAIBHBIX

OpraHUYecKuX Ha3BaHUIl OpraHUYECKUX

BEIIIECTB, €€ COEIMHEHNH.

TPUHIUIIBL.

Pammmonanpnas

HOMEHKJIATypa.

29 OcoOeHHOCTH 1 CriocoOsI 3amuceit [TormMaTh 0COOECHHOCTH C.P. §22 [Tnan:
KJaccupukanus peakuuii B npoTeKaHus U GopM 3arucH «Kaccel 13.11
OpraHUYECKUX OpPraHUYECKON XUMUHU. OpraHUYECKUX peakluii B opraHuyec
peaxkuil. (Cxema ¥ ypaBHEHHE. CpaBHEHHH C KHX B-B.» dakr:




VYcnoBus nmpoBeaeHUs
peaKuuid.
Knaccudukanms
peaKurii OpraHuYeCKux
BELIECTB 10
CTPYKTYpPHOMY
MPU3HAKY: 3aMEIICHUE,
IIPUCOEAUHEHUE,
OTIIEIUICHUE.
MexaHu3MBbl peakLui.
CriocoOslI pa3pbiBa
CBSI3M YIJIEpOA-
yTIAepOs:
TOMOJIMTUYECKUN U
reTePOTUTUUCCKHIMA.
CB0OOIHBIE paiuKalbl,
HYKJIEO(DUIBl U
ANEKTPOPUIIBI.

HEOPraHUYECKHUMHU.
KnaccugunupoBars peakuuu
[0 CTPYKTYPHOMY IIPU3HAKY.
OnepupoBaTh MOHATUSIMHU
«CBOOOHBIN pauKa,
«HYKIJICOPHI», «AIEKTPODHUI».
OOBACHATH MPOTEKaHUE
XUMHUYECKUX PEAKIIUN MEKIY
OpraHUYECKUMHU BEUIECTBaMH,
UCIIOJIB3YS 3HAHUS 00 UX
Mexanu3max. [IporaosupoBarsb
BO3MOYKHOCTH MPOTEKAHHS
XUMHUYECKUX peakluii Ha
OCHOBE 3HaHUM 00
AIIEKTPOHHOM CTPOSHUH
BEIIIECTB.

30 OKHUCIUTENBHO- Peakuuu oxucienus u IToHnmaTe, 4TO HA3BIBAIOT §23 I1nan:
BOCCTAHOBUTEIIbHBIC BOCCTaHOBJIEHUS B OKHCIICHUEM U 14.11
peaxiuu B OpPraHUYECKON XUMUHU. BOCCTaHOBJICHHEM B
OpraHNYECKON XMUMHH. OpraHNYEeCKON XMMUH. daxr:

CocTaBnaTh ypaBHEHUS
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJBHBIX
OpraHNYEeCKHUX PEaKLuu ¢
IIOMOUIBIO0 METOJA
AJIEKTPOHHOTO OanaHca.

31 Ob6o6maroree Pemenue 3anau u CocraBisats 00o011ao1Ne TecroBas | IloBT [Tnan:
MOBTOPEHHE I10 TEME BBITIOJTHEHUE cxeMbl. OCyIIeCTBIATh pabora. §13-23 | 19.11
«OCHOBHBIE TTOHATHS yIpaXHEeHHH, MO3HABATENbHYIO pedIeKcrio B
OpPraHUYECKON XUMHUNY. MTO3BOJISIFOIINX OTHOIIIEHUN COOCTBEHHBIX daxr:

CHCTEMaTU3HpPOBATh U
00001IUTh MOTYYEHHbIE
3HaHU 110 TEME

JOCTH>KEHHUH B IIpoLiecce
pelieHus yueOHbIX U
II03HABATEJIbHBIX 33]1a4.




«OCHOBHBIE ITOHATHUSA
OPraHNu4YeCKON XUMHUM).

TEMA3. YT JIEBOJIOPOJIBI (25 yacos)

32 AJKaHBbl. CTPOEHHUE, Ankanbl. CTpoeHue JlaGopaTopHble HazbiBaTh ankaHbl O §24 [Inan:
HOMEHKJIATypa, MOJIEKYJIBI METaHa. ONbITHI. MEXIYHApOAHOU 20.11
u3zomepusi, pusnyeckue [TonsTtue o CocraBnenue HOMeHKJaType. OObACHATh
CBOWCTBA. KoHpopMmanusax. O6mas | Mojeneil MOJeKyl | 3JIEKTPOHHOE CTPOEHHE dakr:

XapaKTepUCTHKA QJIKaHOB. MOJIEKYJI U3yYEHHBIX BEILIECTB.

Kj1acca, (U3n4IecKre O0600mars 3HaHus U Ae1aTh

CBOIiCTBa. BBIBOJIbI O 3aKOHOMEPHOCTSIX
M3MEHEHUH CBOMCTB B
TOMOJIOTUYECKOM PAITY
ajikaHoB. MoaenupoBaTh
MOJIEKYJIbl U3YUYEHHBIX KJIACCOB
BemecTB. Habmonars u
ONKCHIBaTh XUMUUYECKUE
PEAKIMHU C IIOMOUIbIO POJTHOTO
A3bIKA U A3bIKA XUMHH.

33 XHUMHUYECKUE CBOMCTBA CBOMCTBA aJIKaHOB JdemMoHcTpanum. NMets npencrasiaceHue o §25 IInan:

AJIKaHOB XHUMHUYECKHE CBOMCTBA | bpomupoBanue BAKHEUIINX XUMHYECKUX 21.11
ankaHoB. I'openue, reKcaHa Ha CBETy. | CBOMCTBAax aJIKaHOB.
HUTPOBAHUE, I'openne meraHa. IIporuo3upoBars cBOKCTBA daxr:
KaTaJIUTHYECKOE OtHoweHune M3Y4aeMBbIX BELIECTB HA
OKHCJICHUE, MeTaHa K OCHOBaHUU TEOPUU
raJIor€HUPOBAHNE, pacTBopam XUMHUYECKOTO CTPOCHHUS
KPEKUHT, TUPOJIU3. IepMaHraHaTa OpraHMYECKUX BEIIECTB.

MexaHu3M peakiuu
XJIOPUPOBAHMSI METAHA.

Kanusi 1 OpoMHOI
BOJIE.
JlabopaTopHble
ONbITHI.
B3aumoneicteue
aJIKaHOB C OPOMOM.

HccnenosaTh cBOMCTBA
M3y4aeMbIX BEIIECTB.
IIporno3upoBars CBOMCTBa
HEU3YYEHHBIX BEIIECTB MO
AHAJIOTUU C U3YYEHHBIMU
BEIIECTBAMH TOT'O JKe
TOMOJIOTMYECKOTO psifa.
HaGmronaTs
JIEMOHCTPHUPYEMBIE U




CaMOCTOSITEIIBHO MPOBOIUMBIC
ombITel. HabmronaTe u
OIIMCHIBATH XMMUYECKHE
PEaKIU C IIOMOIIBIO POTHOTO
SI3BIKA U SI3bIKA XUMUH.
Cobmo1aTh paBuiia TEXHUKU
0e30IacHOCTH.

34 [Tomyuenue u AJKaHBI B IPUPOJIE. XapakTepu3oBarh §26 [Tnan:
MIPUMEHEHHNE aJTKaHOB. CuHTeTHYECKHE MIPOMBIIIUICHHBIC U 26.11
CIIOCOOBI TIOTYy4YSHUS 71ab0paTOPHBIE CITIOCOOBI
ankaHoB. MeToibl MOJIyYEHUS AIKAHOB. ®Dakr:
MIOJTyYCHHS AIKAHOB M3 ConocTaBisiTh XUMUYECKUE
QJIKWJITATIOT€HUIOB CBOIICTBA aJIKaHOB C
(peakuus Bropua), 00nacTsIMU IPUMEHEHMUSL.
neKapOOKCUITMPOBAHUE
M coJieii KapOOHOBBIX
KHCIIOT U
ANEKTPOJIN30M
pacTBOPOB COJIEH
KapOOHOBBIX KHCJIOT.
[IpMeHeHne anKaHoB.

35 IIpakTHyeckasn CocraBnenue I1.P.2 MonenrpoBaTh MOJEKYJIbI Crp.41 | Ilnan:
padora Ne2. LIapOCTEPKHEBBIX W3YYEHHBIX KJIACCOB BEIECTB. 1 27.11
CocraBiieHue Mojenei MOJIETIEN MOJIEKYJT Brigenstte oco0eHHOCTH
MOJIEKYI AJIKaHOB, CTPOEHUS MOJIEKYJT U3YYEHHBIX daxr:
YIJI€BOI0OPOOB LUKJIOAJIKAHOB, KJIACCOB BEILIECTB.

QJIIKEHOB, JIKa/IMCHOB.

36 [ukmoankaasl [Hukmoankansl. O0mas Ha3spIiBaTh 1IUKI0aTIKAHBI 110 8§27 [nan:
XapaKTepUCTHKA MEX1yHapOJIHON 28.11
Kiacca, (u3uvIecKre HOMeHKIatype. O600math
cBoiicTBa. Buzsl 3HAaHUSA U JIeJ1aTh BBIBOIBI O @Pakr:

U30MEPHH.
HanpsixeHHble n
HEHAIPSKEHHbIE
LUKJIbI. XUMUYECKHE

3aKOHOMEPHOCTSIX U3MEHEHU I
CBOWCTB B TOMOJIOTUYECKOM
pAny uuKioaikaHoB. imeThb
MIPEJCTABICHUE O BAKHEUIIINX




CBOMCTBa
LUKJIONPOIaHa
(ropenue,
TUIPUPOBAHNE,
MIPUCOEINHEHHE
raJIOTeHOB,
raJloreHOBOJIOPOIOB,
BOJIbl) M LIUKJIOT€KCaHA
(ropenue,
XJIOpUPOBAHHE,
HUTPOBAHUE).
[Tonyuyenue
LUKIIOAJIKAaHOB U3
QJIKaHOB U
JIUTaJIOTeHAIKAaHOB

XUMHUYECKUX CBOMCTBAX
LUKJIOAJIKAHOB.
[Iporno3upoBarh CBOMCTBa
M3y4aeMbIX BEIIECTB HA
OCHOBaHUU TEOPUU
XUMHUYECKOTO CTPOCHUS
OpraHUYECKUX BEIIECTB.
IIporuo3upoBars CBOKCTBA
HEU3YYEHHBIX BELIECTB 110
AQHAJIOTUU C U3YYCHHBIMU
BEIIECTBAMH TOTO K€
rOMOJIOTMYECKOTO PAJa.
XapakTepu3oBarthb
MIPOMBIIIUICHHBIC U
J1a00paTOPHBIE CIIOCOOBI
MOJTYYEHUS IIUKIIOATKAHOB.
ConocTaBisiTh XUMUYECKUE
CBOMCTBA IUKJIOAJIKAHOB C
00JacTsIMH IPUMEHEHHS.

37 Anxkensl. CTpoeHue, Ankensl. O6mas JlabopaTopHbie HazbiBaTh ankeHsl o §28 [Inan:
HOMEHKJIATYypa, XapaKTePUCTHKA ONBITHI. MEKTYHAPOIHOM 3.12
nu3oMepus, GU3nIecKre kiacca. Ctpoenue CocraBnenue HoMeHKIatype. OOBSICHATD
CBOHCTBa MOJIEKYJIbI ATHUJICHA. MOJIeTIel MOJIEKYNT | DIIEKTPOHHOE CTPOCHHUE dakr:

dusnyeckue CBOWCTBA | HEMPEIeTbHBIX MOJICKYJI H3y4YCHHBIX BEIIECTB.

AJIKEHOB. COeTMHEeHUH OO0o01maTh 3HaHUS U JeTIaTh

I'eomeTpuueckast BBIBOJIbI O 3aKOHOMEPHOCTSIX

U30MEpHs ATIKEHOB. U3MEHEHHIA CBOMCTB B
TOMOJIOTUYECKOM DSy
aKeHOB. MoIenupoBaTh
MOJIEKYJIbl I3yYEHHBIX KIJIacCOB
BEIIECTB.

38-39 | XuMuUUYECKHEC XuMHUECKUe CBOicTBa | JleMOHCTpAIUH. HmeTs ipencTaBiieHue o §29 4.12
CBOICTBA aJIKEHOB. aKkeHoB. Peakiuu OtHouleHue BKHEUIIINX XUMHUECKUX 5.12

MPUCOCUHEHUS TI0 ITHUJICHA K CBOWCTBaX AJIKCHOB.
KpaTHOU CBSI3H— pacTBopaM [IporHo3upoBath CBOMCTBA




THAPUPOBAHUE,
raJIoreHUPOBAHUE,
THAPOTATIOTCHUPOBAHKE
, runparauus. [IpaBuiio
MapKkOBHHKOBA U €0
00BSICHEHHE C TOUKHU
3pEHHUsI IEKTPOHHOM
TEOPUHU.
BsaumogeiictBue
QJIKEHOB C OpOMOM H
XJIOPOM B Ta30BoO# (a3ze
WJIM Ha CBETY.
OKucjaeHHue aJIKCHOB
(ropeHue, OKHUCIEHUE
KHCJIOPOJIOM B
MIPUCYTCTBUU XJIOPUAA
najutagus, Mo
nercTBreM cepedpa,
OKHCJIEHHE TOPSTYUM
ITOIKHCIIECHHBIM
pacTBOpOB
MepMaHraHaTa KaJius,
OKHCIICHHUE T10
Barnepy).

IIepMaHraHaTa
Kanusi 1 OpoMHOI
BOJE.

I'openue sTunena.

M3y4aeMbIX BEIIECTB Ha
OCHOBaHUU TEOPUU
XUMHUYECKOTO CTPOCHUS
OpraHUYEeCKHUX BEILECTB.
UccnenosaTs cBOMCTBA
M3y4aeMbIX BEILIECTB.
[Iporno3upoBarh CBOMCTBa
HEU3YYEHHBIX BEIECTB 10
AQHAJIOTUU C U3YYCHHBIMU
BEIISCTBAMH TOT'0 JKE
TOMOJIOTHYECKOTO Psja.
HaGnionaTs 1 onuceIBaThH
JIEMOHCTPHUPYEMbIE OTIBITHI.

40 [Tonyuenuen [Tonyuenune ankeHos u3 | Jlemoncrpanum. XapakTepHu3oBaTh §30 10.12
MPUMEHEHHE AIKCHOB. QJIKaHOB, [Monmy4yenne MPOMBIIIJICHHBIE U
AJIKUJITJIOT€HU 0B U STUJICHA peakuuel | 1abopaTopHbIE CIIOCOObI
JIATAJIOT €HAIKAHOB. JeTUApaTaluu MOJTyYCHHUST AIKCHOB.
[IpumeHeHue aTUICHA U | STaHOJIA. ComnocTaBnsiTh XUMHUYECKHE
MIPONMWIICHA. CBOMCTBA aJIKEHOB C
001acTAMH IPUMEHEHHUSL.
HaOmronaTth ¥ onmceIBaTh
JIEMOHCTPUPYEMBIE OTIBITHI.
41 IIpakTuyeckas [Tonyuyenue stunena 3 | I1.P.3 [TpoBoauThH, HAOIIOIATE U Crp41 | 11.12
padora Ne3. CMECHU CEepHON KUCIIOTHI OIUCBHIBATH XUMUYECKUN 2




HonyquI/Ie OTUJICHA U
OIIBIThI C HUM.

(KOHIL.) ¥ 3TUIIOBOTO
crmpra.
BsaumogeiictBue
3THJIEHA ¢ OPOMHOM
BOJIOM, MOJIKHUCIICHHBIM
pacTBOpoM
MepMaHraHaTa Kajus.

HKCIIEPUMEHT 10 MOJIYYCHHUIO
stuiieHa. HaOmogate u
OIIMCHIBATH CAMOCTOSITEIHHO
[IPOBOIUMBIE OIBITHI C
MTOMOIIBIO POAHOTO SA3bIKA U
s3p1ka XuMuH. Co0II01aTh
MpaBHJIa TCXHUKH

I'openue sTuiieHa. 0€30MacCHOCTH.
42 AJIKagueHsl AJIKagveHsl. HassiBaTh ankamgueHsl 1o §31 12.12
Knaccugukanus MEXIyHAPOAHOU
JTMEHOBBIX HOMeHKaTtype. OOBACHATH
YTJIEBOIOPO/IOB. AIIEKTPOHHOE CTPOCHUE
ConpsikeHHbIE TUCHBI. MOJIEKYJT U3yYEHHBIX BEILIECTB.
dusnyecKue u KrnaccudunupoBats THCHOBBIC
XUMHYECKHE CBOICTBA yraeBoaopoasl. imets
JTMBHHMJIA U U30TIPEHA. MPECTaBICHUE O BAKHEUIIINX
1,2-u14- XUMHUYECKAX CBOUCTBAX
MIPUCOETUHEHNUE. ankaaueHoB. [Iporao3upoBath
Cuntes OyTaaueHa u3 CBOMCTBA M3y4aeMbIX BEILECTB
OyTaHa M dTaHOJA Ha OCHOBaHUH TEOPUH
XMMUYECKOTO CTPOSHHUS
OpPraHUYeCKUX BEIIECTB.
XapakTepu3oBarth
MIPOMBIIIJIEHHBIE CIIOCOObI
MOJTyYEHUS JIKQ/INCHOB.
43 [Tonmumepusarus. [Monumepwusanus. XapaktepuzoBaTh §32 17.12
Kayuayk. Pe3una. Kayayxku. MPOMBIIIIJICHHBIE U
Bynkanuzanus abopaTOPHBIE CIIOCOOBI
Kay4ykoB. Pe3uHa u MOJTyYEHUs] KaydyKOB.
H00HHT. ComocTaBnsiTh XUMHUYECKHE
CBOWCTBA AJIKAJMEHOB C
00JacTsIMM IPUMEHEHHS.
44 Anxunsl . Ctpoenue, Ankunsl. O6mast JlaGopaTopHble Ha3pIBaTh aJIKMHBI 110 §33 18.12
HOMEHKJIATypa, XapaKTepUCTHKA, ONBITHI. MEXTyHAPOTHOM
u3zoMepusi, puznyeckue HOMEHKJIaTypa 1 CocraBneHnue HOMeHKaTtype. OOBSICHATh




CBOMCTBA.

HU30MEpH AIIKNHOB.

MOJIeTIel MOJIEKYJT

SJICKTPOHHOEC CTPOCHUE

CrtpoeHue MOJIEKYJIbI HETpeIeIbHBIX MOJIEKYJI U3yYEHHBIX BEIIECTB.

aneTuiIeHa. COECIMHEHU. O06001maTh 3HaHUS U 1€TaTh

du3nyecKue CBOKMCTBA BBIBOZBI O 3aKOHOMEPHOCTSIX

AJKUHOB. W3MEHEHUH CBOWCTB B
TOMOJIOTUYECKOM POy
aNKMHOB. MonenupoBarh
MOJIEKYJIbI U3YYEHHBIX KJIACCOB
BEIIECTB.

45 XHUMHYECKUE CBOMCTBA CBOMCTBA aJIKHHOB JdemoHcTpanum. Nwmets npencrasieHue o §34 19.12
AJIKHUHOB. Xumnueckue cBoiictBa | OTHoOIIEHHE BAKHEUIINX XUMHYECKUX

aNKUHOB. Peakuun aleTuIIeHa K CBOICTBax aJKHHOB.

MIPUCOETUHEHUS pacTBopam [Iporuo3upoBathb cBOKCTBA

rajoreHos, repMaHraHaTa M3y4aeMbIX BEIIECTB HA

raJjoreHoBOJI0PO/JIOB, Kanusi 1 OpOMHOM | OCHOBaHHH TEOPUHU

Boapl. ['mapupoBanue. | Boxe. ['openue XUMHYECKOI'O CTPOCHHUS

Tpumepuszanus u aleTuiIeHa. OpraHUYEeCKHUX BEILECTB.

TAMEpU3aLUS [Iporno3upoBars CBOMCTBa

aneruieHa. Kuciorueie HEN3YUYEHHBIX BEIIECTB MO

CBOMCTBA aJIKMHOB C aQHAJIOTUU C N3YYCHHBIMU

KOHLIEBOW TPOMHOMN BELIECTBAMH TOT'O K€

CBS3BI0. AIICTUJICHU/IBI. TOMOJIOTMYECKOTO psifa.

OkuclieHne aTKUHOB Habntoate 1 onuckIBaTh

pacTBOpOM JIEMOHCTPHUPYEMBIE OTIBITHI.

repMaHraHaTa Kajusl.

[Ipumenenue

aleTUJICHa.

46 [Tonyyenue u KapOunerit meTon JleMoHCTpaIUH. XapakTepru3oBaTh §35 24.12
MPUMEHEHUE AJTKUHOB. nony4yeHus aneruieHa. | [lomyuenue MIPOMBILUICHHBIE U
[Tuponm3 meTana. areTuieHa abopaTOPHBIE CIIOCOOBI
CuHTe3 alKUHOB TUAPOIU3ZOM MOJIYYEHUS aTKUHOB.

ANKUJIMPOBAHUEM
ALETUINOB.
[IpuMeHeHne anKuHOB.

KapOu/Ia KaabIus.

ConocTaBiIaATh XUMHYECKHE
CBOMCTBA aJIKUHOB C
00JacTsIMU IPUMEHEHHUSL.
HaOmronaTh 1 onuceIBaTh




JEMOHCTPUPYEMBIC OIIBITEHI.

47 Pewenue 3anau n Beinonnenue Hcrnonbs30BaTh alropuT™MBel IpH 25.12
BBITNIOJTHEHHE yIpaxHEeHH 110 TeMaM pemienuu 3aga4. CocTaBiATh
VIpaXHEHHUH 110 TeMaM «AJIKaHBD», «AJIKECHBIY, YpaBHEHUS 110 33JJaHHBIM
«AJIKaHBI», «AJIKEHBD, «AJIKUHBI» Ha cXxeMmaM IIpeBpalleHU.
«AJIKUHBI. COCTABJICHHE

ypaBHEHUH peaKkiui,
COOTBETCTBYIOIINX
3aJlaHHBIM CXEMaM,
coJieprKaIuM
HEU3BECTHHIE
BelecTsa. Pemenne
3a/1a4

48 Apomaruyeckue Apensl. [Tonsitie 06 Ha3zbiBaTh apeHsl 110 §36 26.01
YIJIEBOIOPOIBI. apOMaTHUYHOCTH. TPUBUAIBHON U
CrtpoeHue 6eH30bHOTO [IpaBmiio Xrokkens. MEX1yHapOIHON
KOJIbIIA, benzon— ctpoenue HOoMeHKaTtype. OOBACHATH
HOMEHKJIaTypa, MOJIEKYJIbI, PU3NYECKUE AIIEKTPOHHOE CTPOEHHE
u3zomepusi, puznyeckue CBOIICTBA. MOJIEKYJI U3yYEHHBIX BEIIECTB.
CBOICTBa apEHOB. I'omonornueckuit psajg O06001aTh 3HAHUS U JIeTIaTh

6en3omna. M3omepus BBIBOJIbI O 3aKOHOMEPHOCTSIX
JTA3aMEIEHHBIX W3MEHEHUH CBOWCTB B
OEH30JI0B Ha IpUMeEpe TOMOJIOTUYECKOM PSIY apEHOB.
KCHJIOJIOB.

49 XHUMHYECKHE CBOUCTBA Peakuuu 3amemienus B | Jlemoncrpanum. Nwmets npeacrasieHue o §37 14.01
OeH3071a U ero OCH30ILHOM sI/Ipe OTtHoteHHe BOKHEUIIINX XUMHYECKUX
TOMOJIOTOB (raloreHMpOBaHUE, OeHzona K CBOMCTBAX apeHOB.

HUTPOBAaHUE, pactBOopam IIporuo3upoBathk CBOKCTBA
AIKWINPOBAHUE). MepMaHraHaTa M3y4aeMbIX BEILIECTB HA
Peaknun Kanus 1 OpOMHOM | OCHOBaHHUM TEOPUU
MIPUCOEIUHEHUS K Boze. OkucneHue XUMHUYECKOTO CTPOECHMS
OeHzomy TOJIyOsa OpraHMYECKUX BEIIECTB.
(rugpupoBanue, pacTBOpoOM [Iporuo3upoBathk cBOKCTBA
XJIOPUpPOBaHHE Ha NepMaHraHaTa HEW3Yy4YEHHBIX BEIIECTB 110
cery). OcobeHHOCTH KaJIusl. AHAJIOTUH C U3YYEHHBIMU




XHAMUH aJIKHJIOEH30JI0B.
[IpaBuna opueHTaLMU
3aMeCTUTENCH B
peaKIusaX 3aMeICHUsI.
BpomupoBanue u
HUTPOBAHUE TOJIyOJIa.
Oxucienne
aJIKUJIOCH30JI0B
pacTBOpOM
repMaHraHaTa Kajusl.
l"anorenupoBanmne
aJKUJI0CH30J10B B
OOKOBYIO II€TIb.

BEIISCTBAMH TOI'0 JKE
TOMOJIOTUYECKOT0 Psija.
HaGnronaTte 1 onuceIBaThH
JIEMOHCTPHUPYEMBIE OIBITHI.

50 [Tonyuenue u [lonyuenue u JeMoHCcTpanum. XapakTepu3oBarb §38 15.01
IPUMEHEHHE apeHOB. IIPUMEHEHHE apEHOB. [Tonmyuyenue IPOMBIIIJICHHbIE U
Peakuus Bropia— CTHpOJIa 71a00paTOPHBIE CIIOCOOBI
durTura KaKk MeTox JeTIoJIMMEpU3aLue | MOJTy4YEHUs apeHOB.
CUHTE3a 1 TOJIMCTUPOIIA U ConocTaBisiTh XUMHUYECKUE
AJIKUIIOEH30JI0B. UCIIBITAHUE €TO CBOWCTBA apEHOB C 00JACTAMHU
Crtupon kak nmpumep OTHOIIEHHUS K npuMmenenus. Habmonats u
HEMpPEeIENbHOrO pacTBopy OIUCHIBATH IEMOHCTPUPYEMbIE
apoMaTHYECKOI0 NepMaHraHaTa OTIBITHI.
COEIMHEHUSI. KaJIMsl.
ol IIpuponusie [IpupoiHbIE NICTOYHUKHU XapakTepru3oBaTb OCHOBHBIE §39 16.01
VCTOYHUKU YTJIEBOI0PO/IOB. HaIlpaBJIEHUS HCIIOJIb30BaHMS
YTJIEBOJOPOIOB. [IpupoaHb1it 1 U niepepaboTKu HEPTH,
Hedts, ras, yromus. MOTYTHBIN HEePTSIHBIE MPUPOHOTO raza U KAMEHHOTO
[epBuunas raspl, UX COCTaB, YIS,
nepepaboTka ucnoib3oBanue. Hepthb
YIJIEBOAOPOAHOTO KaK CMeCh
CBIPbSL. YTJIEBOAOPOIOB.
[lepBruunas
nepepaboTka HEPTH.
KamenHnslii yroms.
52 ['my6okas nepepaboTka Bropuunas OnepupoBaTh NOHATHUSIMHU §40 21.01




Hedtu. Kpekunr,
puQOPMHUHT.

nepepaboTka HedTH.
Kpekunr nedru.
[Mupomm3s. Pudopmunr.

«KPEKHHT», «ITUPOIIU3»,
«pudopmuury. OOBIACHATH
OTJIMYHS TEPMHUYECKOTO
KPEKUHTa OT KaTaJTUTUYECKOTO.
XapakTepr30BaTh OCHOBHBIE
HaIrpaBJICHUS TITyOOKOM
nepepaboTKku HEPTH.

53 ['eneTuueckas cBsI3b ['eneTnyeckas cBs3b OnuchIBaTh TEHETUYECKUE §41 22.01
MEX1y pa3TUuYHbBIMU MEXY pa3IndHbIMU CBSI3M MEXKIY U3Y4YECHHBIMU
KJ1accaMM KJlaccaMu KJIaCCaMH OPTaHUYECKHUX
YIJIEBOIOPOIOB. yTJI€BOIOPO/IOB. coenuHeHuil. CocTaBiIsATh
KauectBeHHbIe YPaBHEHUs peaKItii,
peaxkuuu Ha WJLTIOCTPUPYIOIINX
HETIpeIeIbHBIC TCHETUYECKYIO CBSI3b MEXKIY
yTI€BOIOPOABI. pa3INYHBIMH
yrieBogopoaamu. CocTaBisiTh
YpaBHEHHUS PEaKIUil MO
3a/IaHHOM CXeMe
MIPEBPALLECHUH, COAEpKALLECH
HEW3BECTHBIE U YCIIOBHS
peaKkuuu.
54 ["asoreHonpon3BoIHBIE l"anorenonpousBoiHbIE HazwiBaTh §42 23.01
YIJIEBOIOPOOB. YTJI€BOJOPOIOB. raJIOr€HONPOU3BOIHBIE
Crpoenue, Crpoenue, YTJIEBOJIOPOOB 11O
HOMEHKJIaTypa, HOMEHKJIaTypa, MEXIyHApOIHOU

u3zomepus, pu3nueckre
U XUMHUYECKHE
CBOMCTBA.

nzomepusl, pusnueckue
U XUMHYECKUE
cBoMcTBa. Peakmum
3aMeIeHHS TaJloreHa
Ha THAPOKCHII,
HUTPOTPYMIY,
[UAHOTPYIIITY.
JlelicTBHe Ha
TaJIOTeHIIPOU3BOIHBIC
BOJTHOTO ¥ CHUPTOBOTO

HOMeHKIatype. OOBSCHATD
AJIEKTPOHHOE CTPOCHHE
MOJIEKYJI U3y4EHHBIX BEIIECTB.
O0001maTs 3HaHKS U IE]IaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHHI CBOICTB B
TOMOJIOTHYECKOM PSTY
raJIOreHOMPOU3BOTHBIX
yriieBogopoaoB. Meth
MIPEACTABJICHUE O BAKHEUIIINX




pacTBopa mEeI0uH.
CpaBHenue
pEaKIMOHHOM
CIIOCOOHOCTH AJIKUII-,
BUHWI-, QCHUII-
OCH3UJITAJIONCHUIOB.
[Ipumenenue
TaJIOTEHITPOU3BOTHBIX.
Hcnonn3oBanue
TaJIOTCHITPOU3BOIHBIX B
OBITYy, TEXHUKE U B
cunrese. [lonyuenue
aJKaHOB

XUMHUYECKHUX CBOMCTBAX
rajIoreHONPOU3BOIHBIX
YTJIEBOJOPOIOB.
IIporuo3upoBars CBOKCTBA
M3y4aeMbIX BEILIECTB HA
OCHOBaHUU TEOPUU
XUMHUYECKOTO CTPOEHUS
OpraHMYECKUX BEILECTB.
ConocTaBisiTh XUMUYECKUE
CBOMCTBA
raJIOreHOIPOU3BOIHBIX
YTIIEBOIOPOIOB C 00IACTSIMH
MIPUMEHEHUS.

BOCCTAHOBJICHHEM
MO/IaJIKaHOB

HO0JI0BOJIOPOIOM.

Marnuiioprannyeckue

COCIMHEHMUSI.

55 O6o6maromiee CocraBnenue dpopmyn CucremaTu3upoBaTh U [ToBT. 28.01
MTOBTOPEHHUE MO TEME Y Ha3BaHUU 0000111aTh MOTy4YE€HHBIE §24-42,
«YTIIeBOJIOPOJIBI» YTJIEBOIOPOIOB, UX 3HAHUA O CTPOCHUU, MOJT. K

TOMOJIOTOB, H30MEPOB. CBOWCTBAX, MOJIYYCHUH H K.p.
3amaHus 1o NPUMEHEHHUHU YTIIEBOJIOPOJIOB.
COCTaBJICHUIO CocraBnare 06o01arome
ypaBHEHUH peaKkIuii ¢ cxembl. OTHCHIBATh
y4acTHeM TEHETHYECKUE CBI3H MEXKITY
YIJI€BOJIOPO/OB; W3YYCHHBIMH KJIaccaMu
peakuuii, OpraHNYECKHUX COETVHEHUM.
WJLTIOCTPUPYIOITIX
TCHETHYECKYIO CBSI3b
MEXIY pa3TuIHBIMU
KJlaccaMu
YIJI€BOJIOPOOB
56 KonTposbHnas padora KouTpo:s 3Hanmit no OcyuiecTBisATh K.P.2 29.01

Ne2 o reme

TeME «YT JICBOJOPOABD)

MO03HABATENbHYIO pe(IIEKCHIO B




«YTIeBOJOPOIBI» OTHOIIEHUH COOCTBEHHBIX
JIOCTHKEHUH B IPOLIECCE
peleHus y4eOHBIX 1
MO3HABATENBHBIX 33/1a4.
TEMA4. KUCJIOPOACOAEP KAIIUE OPTAHUYECKHUE COEAUHEHMUMS (194acoB)

57 CnupTsl. CnupTsl. HazpiBaTh ciupThI 110 §43 30.01

Howmenknarypa u MEKTYHapOAHOMN

M30MEpHs CIIUPTOB. HOMeHKJaType. OObIACHATh

Tokcuueckoe nelicTBre AIIEKTPOHHOE CTPOECHHE

Ha OpraHu3M MeTaHoJa MOJICKYJI H3yYCHHBIX BEIIECTB.

1 3TaHona. Ousnyeckue O06001maTh 3HaHUS U I€TaTh

CBOWCTBA MPeeIbHBIX BBIBOIBI O 3aKOHOMEPHOCTSX

OJIHOATOMHBIX CIIUPTOB. W3MEHEHUN CBOICTB B
TOMOJIOTHYECKOM DSy
CIUPTOB.

58-59 | Xumwuueckue cBOMCTBA Xumunyeckue cpoiictBa | leMoHcTpanum. Nmets npeacTaBieHue o §44 4.02
U TIOJTy4YEHHUE CIIUPTOB. CHUPTOB (KUCIOTHBIE BsaumoneiictBue BOXHEHIINX XUMUYECKUX 5.02
[TpocTbie 3pups!. CBOMCTBA, PEAKLIUH HATpHus C CBOMCTBAX CIIUPTOB.

3aMelleHus STaHOJIOM. [Tporno3upoBath cBOCTBa
THJIPOKCHITBHOM Oxwucnenue M3y4aeMbIX BEIIECTB Ha

TPyl HA TAJIOTEH,
MEXMOJIEKYJIIpHas U
BHYTPHMOJIEKYJIIpHast
Jeruaparanus,
OKHCJICHHE, PeaKIUH
YTJIEBOIOPOAHOTO
paaukana).
AJIKOTOJISITHI.
I'mpponus,
AIKWJINPOBaHNE
(cHHTE3 MPOCTHIX
3¢upoB 10
Bunsmcony).
[IpombIeHHBIN

CHMHTC3 MCTaHOJIA.

3TaHOJIa OKCHJIOM
menu. ['openue
JTaHomA.
BzaumopeiicTBue
TPeTOYTHIIOBOTO
CIIUPTA C COJSTHOU
KHUCJIOTOM.
Nonodopmuas
peakiusi.
JlaGopaTopHbIie
ONBITHI.

5. CBolicTBa

OTUJIOBOI'O CIIMPTA.

OCHOBaHUHU TEOPUU
XUMHUYECKOT'O CTPOEHUS
OpPraHMYECKUX BEILECTB.
IIporao3upoBath CBOKCTBA
HEU3YYEHHBIX BEUIECTB 110
aHaAJIOTUU CU3YYEHHBIMU
BELIECTBAMM TOTO K€
TOMOJIOTHYECKOTO psizia.
XapakTepHu3oBarTh
MIPOMBIIIIJICHHBIE U
nabopaTopHbIe CrIOCOOBI
MOJIyYEHUs CIIUPTOB.
ConocTaBisiTh XUMUYECKUE
CBOMCTBA CIIUPTOB C

o0acTIMHu IIPUMCHCHUS.




[Ipocteie 3¢upsl Kak
M30MEpHI NpeeabHBIX

OJIHOATOMHBIX CITUPTOB.

CpaBHeHue ux
(hbUBUIECKUX U
XMMHYECKHUX CBOMCTB
co ciupramu. Peakuus
pacIICTUICHHS TIPOCTHIX

3¢upoB

Uccnenosats cBOMCTBA
M3Y4aeMbIX BEIIECTB.
Ha0mronars
JIEMOHCTPHUPYEMBIE U
CaMOCTOSITEJIbHO TTPOBOIUMBIE
ombITel. Habmronate u
OIMCELIBATh XUMHYECKUE
PEaKIU C IIOMOIIBIO POTHOTO
SI3BIKA M SI3BIKA XMMUH.

HO0JI0BOJIOPOJIOM. Cobmro1aTh paBuiia TEXHUKU
0€30MMacHOCTH.

60 IpakTuyeckas [Monydenue 6pomdTana | [1.P.4 [TpoBoanTh, HAOIOAATE U Crtp.41 |6.02
padora Ne4. W3 9TaHoja U OpomMuaa OIMCHIBATH XUMUYECKUIN 3
[Tony4yenue OpomdTaHa HATpUs 9KCIIEPUMEHT 10 MTOJTYICHHUIO

OpomaTana. Habmonate u
OTIMCHIBATH CAMOCTOSITEIILHO
MIPOBOJAMMBIE OIIBITHI C
MTOMOIIBIO POHOTO S3bIKA U
s3bika xumuu. Co0mroath
MIpaBUJIa TEXHUKH
0e30macHOCTH

61 MHoroaroMHbIe CIIUPTHI JleMoHCTpaIIUH. Ha3piBaTh MHOTOATOMHBIE §45 11.02
CITUPTHI MHoroatoMHbIe KauecTBennas CIIUPTHI M0 TPUBHAILHOU U

CIIUPTEHI. peakus Ha MEXTyHAPOTHOM
OTUJICHTIINKOIb U MHOTOaTOMHBIE HOMeHKaTtype. OOBACHATH
TJIALCPUH, UX CIIUPTEHI. DIIEKTPOHHOE CTPOCHUE
¢busnueckue u JlaGopaTopHble MOJIEKYJT U3YYCHHBIX BEIIECTB.
XUMHYECKHE CBOMCTBA. | OMBITHI. HmeTs ipeacTaBiieHue o
CuHTe3 TuoKcaHa U3 6. CBoiicTBa BOXHEHIIINX XUMUYECKUX
STHJICHTITUKOJISL. TIIALIEpUHA CBOMCTBaX MHOTOATOMHBIX
ToKCHUYHOCTH criuptoB. [IporuozupoBarh
STHJICHTITUKOJISL. CBOICTBA M3y4aeMbIX BEIICCTB

KauecTBenHnas pCaKknu-d
Ha MHOIOaTOMHBIC
CIIMPTEIL.

Ha OCHOBAHUU TCOpUU
XUMHUYCCKOI'0 CTPOCHUA
OpTraHN4YCCKUX BCIICCTB.




ConocTaBisiTh XUMUYECKUE
CBOMCTBa MHOTOaTOMHBIX
CIIUPTOB C 00JIaCTAMU
npumMeHenus. Habmonats
JIEMOHCTpHUpPYEMbIE U
CaMOCTOSITEIILHO TIPOBOIUMEIC
onbITel. HabmonaTs u
OTIMCHIBATH XUMHUYECKUE
PEaKIuu C MOMOIIBIO POTHOTO
SI3BIKA U SI3bIKA XFMHH.
WnentudunuponaTh
MHOTOQTOMHBIE CITUPTHI C
MOMOIIbIO Ka4ECTBEHHBIX
peakuuii. Cobmo1aTh npaBuia
TEXHHUKHU 0€3011aCHOCTH.
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denonl.

DEHOBI.
Howmenxkiarypa u
n3omepus. Bzanmuoe
BJIMSIHME TPYIIIT aTOMOB
Ha npuMepe QeHoa.
dusnyeckue u
XMMHYECKHE CBOMCTBA
(eHona u Kpe3oJoB.
Kucnothnsie cBolicTBa
(heHOoI0B B CpaBHEHUU
co cnuptaMu. Peakiuu
3aMeIIeHHs B
O€H30JIbHOM KOJIBIIE
(ranmoreHupoBaHUeE,
HUTPOBAHUE).
Oxucnenrie GpeHONOB.
KauecTBeHHbIE
peakiuu Ha (eHou.
[Ipumenenue denomna.

JdemMoHcTpanuu.
KauecTBeHHbIe
peakiu Ha
(beHobI.
JlaGopaTopHble
ONBITHI.

7. CBoiicTBa
(denomna.
KauecTBeHHEIC
peakuuu Ha
(heHobl

HaseiBath eHOIBI 1O
MEXIyHApOAHOU
HOMeHKIatype. OOBSCHATD
ANIEKTPOHHOE CTPOCHHE
MOJIEKYJI U3yYEHHBIX BEIIECTB.
Omnpenenars BIUSHUE HA
PEAKIIMOHHYIO CTIOCOOHOCTD
deHnomna p-S-conpsiKeHus..
Nwmets npencrasieHue o
BOXHEHIIINX XUMUYECKUX
CBOMCTBax (hEHOJIOB.
IIporno3upoBars CBOMCTBa
M3y4aeMbIX BEIIECTB HA
OCHOBaHUU TEOPUU
XUMHUYECKOTO CTPOCHHS
OpraHUYECKHUX BEILIECTB.
CorocTaBisiTh XUMHYECKHE
CBO¥icTBa (PEHOJIOB €
00JacTsIMi IPUMEHEHHUSL.
WccnenoBath cBOICTBA

§46

12.02




M3y4aeMbIX BEIIECTB.
Habmronats
JIEMOHCTPUPYEMBIE U
CaMOCTOSITEIILHO TIPOBOIUMEIE
omnbIThl. Habmoate u
OTIHMCHIBATH XUMHUYECKUE
PEaKIMU C TIOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XFMHUH.
WNnentudunmposats GeHOIBI ¢
MTOMOIIHI0 KA4ECTBCHHBIX
peakimii. CoOro1aTh paBuiia
TEXHHUKHU 0€3011aCHOCTH.
CobmronaTh npaBuia
9KOJIOTHUYECKOM 0€301acHOCTH
pHu paboTe ¢

(beHoncoaepKaIUMU
MaTepHaJIaMH.
63 Pemenue 3amau u Brmmonaenue BEISBIATE B3aUMHOE BIUSTHHE 13.02
BBITOJIHEHUE yIpakHEHHUH 10 Teme aTOMOB B MOJIEKYJIax
yIpakHEHUH 110 TeMe «CriapThl 1 (HEHOTIBI», OpPraHWYECKHUX COeTMHEHHUI Ha
«CnupThl ¥ HEHOTBI». Ha COCTaBJICHUE IpUMepe CpaBHEHHsSI CBOMCTB
YpaBHEHUN pEaKIIid, 6ensouna, henona,
COOTBETCTBYIOLINX anupaTUYECKOro CIHUpPTA.
3aJJaHHBIM CXEMaM, Mcrionp30BaThk alropuTMBI IPU
COoJIep KALIIM peweHny 3aa4d. CoCTaBIlIsATh
HEM3BECTHBIC YpaBHEHHUSI 10 3a/TaHHBIM
BelecTsa. Pemenue cXeMaM IIpEeBpalleHU.
3a/1ad.
64 KapOonusbHble KapOouunbHble Ha3piBaTh KapOOHUIIBHBIE §47 18.02
COCIIMHEHUSI: COCIMHEHMUSI. COCIIMHEHUS TI0 TPUBHAITLHOU
HOMEHKJIATypa, DJEeKTPOHHOE CTPOCHUE U MEXITyHapOTHOU
M30Mepusl, peaKun KapOOHUIIbHOU TPYIIIHI. HOoMeHKaTtype. OOBACHATH
PUCOECTUHEHNUS Howmenknarypa, AIIEKTPOHHOE CTPOEHUE

HU30MCEpH aJIbACTUAOB.
AHL,I[CF MBI U KCTOHBI.

MOJICKYJT H3yYEHHBIX BEIIECTB.
O0600wwAare 3HaHUs U AeIaTh




dusnyeckue CBOMCTBA
dbopmanbaeruma,
aleTanabIeruia,
anerona. [loustue o
KETO-CHOJILHOM
TayTOMEpUHU
KapOOHUIBHBIX
coequHeHM. Peakuun
MIPUCOCTUHECHHS BOJIBI,
CIIUPTOB,
IIMAaHOBOJIOPO/IA U
ruapocynbpuTa
Hatpusi. CpaBHEHHE
PEaKUMOHHOM
CIIOCOOHOCTH
aJbJICTUA0B U KETOHOB
B pEaKIMAX
MIPUCOCTUHECHHS.

BBIBOJIBI O 3aKOHOMEPHOCTSX
W3MEHEHHI CBOIICTB B
TOMOJIOTHYECKOM PSITY
aJIbJACTUIOB U KETOHOB.
CpaBHUBAaTh PEAKIMOHHYIO
CIIOCOOHOCTD aJbJETUI0B U
KETOHOB B PEAKIUAX
MPUCOECTUHECHHUS.

65

XUMHUYEeCKHE CBOMCTBA
Y METO/JIbI TOJTYYEHHUSI
KapOOHMIIbHBIX
COeTMHEHNN

Peakuuu 3amemenus
aTOMOB BOJIOpOJIA TIPH
D-yrnepoanom atome
Ha TaJIOTeH.
[Tonumepusanus
dbopmanbaeruaa u
aneransaeruaa. Cunres
CIIUPTOB
B3aUMOJICIICTBUEM
KapOOHMITBHBIX
COEMHEHUN C
peakTuBOM [ 'puHbspa.
Oxkucnenue
KapOOHMITBHBIX
COEIMHEHHU.
CpaBHEHHE OKUCIICHUS
aJbJICTU]IOB U KETOHOB.

Jdemoncrpanuu.
Omnpenenenne
aNbJIETHJIOB TIpU
MTOMOIIIN
KaueCTBEHHBIX
peaKuuid.
Oxkucnenue
QITbJICTU/IOB
MepMaHTaHATOM
KaJIvsl.
JlabopaTopHble
ONBITHI.

8. CpoiicTBa
dbopmanHa

Nwmets npeacrasieHue o
BAXKHEHIITNX XUMHYSCKUX
CBOICTBaxX KapOOHUIBHBIX
coennHeHun. [Iporao3upoBars
CBOMCTBA M3y4YaeMbIX BEIIECTB
Ha OCHOBaHUU TEOPUU
XUMHUYECKOTO CTPOEHUS
OpraHUYECKHUX BEIECTB.
HccnenoBaTh cBOICTBA
M3y4aeMbIX BEIECTB.
Habnronats
JIEMOHCTPHUPYEMBIC U
CaMOCTOSITEJIbHO TPOBOJIUMBIE
onbITel. Habmrogats u
OIHCBHIBATh XUMHUYCCKHUE
PEaKIMK C IIOMOIIBIO POTHOTO
SI3BIKA U SI3BIKa XUMUH,

§48

19.02




Boccranosnenne
KapOOHUIBHBIX
COCIMHCHUH B CITUPTHI.
KauecTBennnie
peakiuu Ha
QJIBJICTHIHYIO TPYIIITY.
Peakiyu aiana0a6HO-
KPOTOHOBOM
KOHJICHCAIIHH.
OcobenHocTn
dhopmaipierua.
Peaknus
dhopmanbpaeruaa c
(denomom. MeTo1bI

Wnentudunmponarsb
aITbJICTU/IBI C TIOMOIIBIO
Ka4eCTBEHHBIX PEAKIIHIA.
Cobmo1aTh mpaBuiia TEXHUKA
6e3onacHoctr. COMoCTaBIATh
XMMHYECKHE CBOMCTBA
KapOOHHMIIbHBIX COCTMHEHUH C
001acTIMH IPUMEHEHHUS.

MOJTy4YeHHUs
KapOOHUIBHBIX
COCTMHEHU.
66 IpakTuyeckas [Monyduenue anerona uz | I[1.P.5 [TpoBoanTH, HAOTIOAATE U Crp.41 | 20.02
padora NeS. arerara Kajaplus U OIHCHIBATH XUMUYECKUH 4
ITomy4yenue aneToHa H3y4YEHUE €r0 CBOMCTB JKCIIEPUMEHT I10 TIOJIYYEHHIO
anierona. Habmonats u
OIMCHIBATh CAMOCTOSITEIILHO
IIPOBOAMMBIE OIIBITHI C
MOMOIIbIO POAHOIO SI3bIKA U
a3bIka XxuMuu. CobmoaaTh
IpaBUJia TEXHUKH
0e301macHOCTH
67 KapOGoHOBBIE KHCTOTHI Kap6oHoBbie kucnotsl. | JleMoHCTpanum. HassiBath KapOOHOBEIE §49 25.02
OnexTpoHHOe cTpoeHue | [lonyuenne KHCJIOTHI 110 TPUBUAIIBHOW U
KapOOKCHIIbHOM CIIOKHBIX 3(PUPOB. | MEXAYHAPOIHOU
TPYIIIBL. JlabopaTopHble HOMeHKJaType. OObACHATh
I'omonornueckuit psjg ONBITHI. BIIEKTPOHHOE CTPOEHUE
IIpeneabHBIX 9. CBoiicTBa MOJIEKYJI U3yYEHHBIX BEILIECTB.
OJIHOOCHOBHBIX YKCYCHOM KucaoThl | O0001maTh 3HaHUS U 1eaTh

Kap6OHOBBIX KHUCJIOT.

BBIBOJIbI O 3aKOHOMCPHOCTAX




dusnyeckue CBOMCTBA
KapOOHOBBIX KUCIIOT HA
MpUMEpPEe MypPaBbUHOM,
YKCYCHOW,
MPOMHUOHOBOM,
NaJJbMUTHHOBOMN U
CTE€apUHOBOM KUCIIOT.
XHMHYECKHE CBOMCTBA
KapOOHOBBIX KHCIIOT.
KucnorHsie cBOMCTBA
(M3MEHEHHE OKPACKH
WHJIUKATOPOB, PEAKIIUU
C aKTUBHBIMH
MeETaJlJIaMH,
OCHOBHBIMHM OKCHJIAMH,
OCHOBAHHSIMH,
coyisimu). I3menenue
CHJIBI KapOOHOBBIX
KHUCJIOT IPU BBEJECHUU
JIOHOPHBIX U
AKLIENTOPHBIX
3aMECTHTEIICH.
BzauMmoneiictBue
KapOOHOBBIX KUCIIOT CO
cupTaMu (peakuus
sTepuduKanyn).
lNanorenupoBanue
KapOOHOBBIX KHCIIOT B
OOKOBYIO IIEMb.
OcobenHocTn
MYpPaBbUHOMN KHUCIIOTBHI.
Baxueimume
MpeACTaBUTENM Kilacca
KapOOHOBBIX KHCIIOT U
WX IPUMEHEHUE.

MU3MEHEHUH CBOMCTB B
TOMOJIOTUUYECKOM P
KapOOHOBBIX KUCIOT. IMeTh
MPEJCTABICHUE O BAXKHEUIINX
XUMHUYECKUX CBOMCTBAX
KapOOHOBBIX KUCIIOT.
OOBACHATD U3MEHEHUE CHIIbI
KapOOHOBBIX KUCIIOT IPU
BBEJICHUU JIOHOPHBIX U
AKLIEITOPHBIX 3aMECTUTEIICH.
[TporHo3upoBaTh CBOWCTBa
M3Y4aeMbIX BELIECTB HA
OCHOBaHUU TEOPUU
XMMHUYECKOTO CTPOCHHUS
OpPraHUYECKUX BEIIECTB.
HccenenoBats CBOMCTBA
M3Y4aeMbIX BEIECTB.
Habmronate
JEMOHCTPUPYEMBIE U
CaMOCTOSITENIbHO MPOBOJIMBIE
onbITel. HabmogaTs u
OTIHCHIBATH XUMUIECKHE
pEaKuy C IOMOILBIO POJHOTO
SI3BIKA U SI3BIKA XHUMUH.
Co0:roaTh npaBuiia TEXHUKH
6e3omnacHocTu. ConocTaBisATh
XMMUYECKHE CBOUCTBA
KapOOHOBBIX KUCIIOT C
001acTIMH IPUMEHEHHUS.




[Tonyuenue
MYpPaBbUHOHN U
YKCYCHOM KHCJIOT B
MIPOMBIIIIIICHHOCTH.
Bricine kap6oHOBBIE
kuciotel. [llaBeneBas
KHUCJIOTa KaK
MpeACTaBUTEb
JTMKapOOHOBBIX KHCIIOT.

68 IpakTuyeckas [Monydenue ykcychoir | I[1.P.6 [TpoBoanTh, HAOIOAATE U Crp.41 | 26.02
padora Ne6. KHMCIJOTHBI U3 arierara ONUCHIBATHL XUMHUYECKUN 3
[TonyueHue ykcycHoi HaTpUsl U U3YYEHUE €€ HKCIIEPUMEHT 110 MOJIYYEHHUIO
KHUCIIOTHI CBOICTB YKCYCHOUM KUCJIOTHI U
W3YyYCHUIO €€ CBOMCTB.
Habntonate u onuceiBath
CaMOCTOSITEJIbHO MPOBOJIMBIE
OTIBITHI C IOMOIIIBIO POJHOTO
SI3BIKA U SI3BIKA XHUMUH.
CoO:roaTh npaBuiia TEXHUKH
0€e30MacHOCTH
69 @DyHKIMOHAIbHBIE @DyHKIMOHAIbHbBIE JlaGopaTopHble OOBACHATDH ANEKTPOHHOE §50 27.02
IIPOU3BOIHBIE MIPOU3BOIHBIC ONBITHI. CTPOEHHE MOJIEKYJI U3y4YEHHBIX
KapOOHOBBIX KUCIIOT KapOOHOBBIX KUCIIOT. 10. Conu BeriecTB. MiMeTsb
[Tonyuenue KapOOHOBBIX MPEJCTABICHUE O BAXKHEUIIINX
XJIOPAHTUAPHUIOB U KHUCIIOT XMMHUYECKUX CBOMCTBAX

aQHTUJIPUJIOB KUCJIOT, UX
ruaponus. Ilonyyenune
CIIOKHBIX 3(hUpOB ¢
HCIIOJIb30BAHUEM
XJIOPAHTHAPUIOB U
AQHTUJPHUJIOB KUCIIOT.
CrnosxHble 3(upbl Kak
n30Mepbl KapOOHOBBIX
kuciot. CpaBHEHHE
(U3NYECKUX CBOMCTB U

(YHKIIMOHATBHBIX
MIPOU3BOTHBIX KapOOHOBBIX
kucioT. CpaBHUBATH
¢du3nveckue CBONCTBA U
PEaKIIMOHHYIO CTIOCOOHOCTH
CIIOXKHBIX 3(pUPOB U
M30MEPHBIX UM KapOOHOBBIX
KucIioT. [Iporao3upoBars
CBOICTBA MU3y4aeMbIX BEIIECTB
Ha OCHOBaHUU TEOPUU




PEaKIMOHHOM
CIOCOOHOCTH CIIOXKHBIX
3(GUPOB U U30MEPHBIX
UM KapOOHOBBIX
kuciaot. ['maponns
CJIO’KHBIX 3(pHpOB.
CuHTE3 CIOXKHBIX
3¢upoB HeHooB.
CnoxxHbie A(UPBI
HEOPTraHUYECKUX
KHCJIOT.
Hurpornuuepus.
Awvungsl. Coin
KapOOHOBBIX KUCIIOT,
UX TEPMUYECKOE
pasiokeHue B
MPUCYTCTBUM LIEIIOYH.
CuHre3 KapOOHUIIBHBIX
COCIMHEHU N
pa3oKeHueM
KaJIbIIMEBBIX COJIEH
KapOOHOBBIX KHUCJIOT.

XUMHUYECKOTO CTPOCHUS
OpPTaHUYECKUX BEIICCTB.
Uccnenosats cBoMcTBA
M3Y4aeMbIX BEIIECTB.
HaGnronaTte 1 onuceIBaThH
XUMHYECKUE PEAKIINH C
MTOMOIIIBIO POJTHOTO SI3bIKA U
s3p1ka XuMuH. CoOII01aTh
MpaBujIa TEXHUKU
O0e3onacHocTu. COnOCTaBIATh
XHMHYECKHE CBOMCTBA
(GyHKIIMOHATIBHBIX
MIPOM3BOIHBIX KAPOOHOBBIX
KHCJIOT C 00JaCTIMH
MIPUMEHCHHS.

70 IIpakTH4eckasn Cunres stmnnanerara u3 | I[1.P.7 ITpoBoUTH, HAOIIOAATE U Crp.41 | 3.03
padota Ne7. YKCYCHOM KHCIJIOTHI U OIKCHIBATH XUMUYECKUI 5
[Tonyuyenue JTaHoJIa HKCIEPUMEHT O NOIYUYEHUIO
ATHJIAIIeTaTa stunanerata. Habmronats u
OIUCHIBATH CAMOCTOSITEIILHO
MIPOBOIUMBIE OTBITHI C
MIOMOIIBIO POJHOTO S3bIKA U
si3pIka xumuu. CoOroaTh
IpaBUjIa TEXHUKU
0e3onacHoOCTH
71 MHuoroo0pasue IIpencrasnenue o HazbiBaTh HEpeENbHEIE, §51 4.03

KapOOHOBBIX KUCIIOT

HCTIPCACIIbHBIX,
ApOMATHYCCKUX U

apOMaTUYECKHE U
JTUKapOOHOBBIE KUCIIOTHI 110




JTUKapOOHOBBIX
KHCJIOTaxX.
Oco0eHHOCTH UX
CTPOECHUS U CBOMCTB.
3HadeHne KapOOHOBBIX
KHCJIOT

TPUBHUAIBHOU U
MEKTYHapOAHOMN
HOMeHKJaType. OObACHATh
AIIEKTPOHHOE CTPOEHUE
MOJIEKYJI U3yYCHHBIX BEILIECTB.
Nwmets npencrasieHue o
BXHEHIINX XUMUYECKUX
CBOICTBaX KapOOHOBBIX
kucaoT. [lonnmars 3HaueHNE
KapOOHOBBIX KUCIIOT.
ConocTaBisaTh XUMUYECKUE
CBOMCTBA HENIPEEIIbHBIX,
apoOMaTHYECKUX U
JIMKapOOHOBBIX KUCIIOT C
001aCTIMU IPUMEHEHUS

72

Pemenne 3amau

U BBINOJIHEHHE
YIPa)KHEHUH 110 TEME
«KapboHoBbIe
KHMCJIOTBD

Brinosinenue
YIPAKHEHHM 110 TeMe
«KapboHoBbie
KHUCJIOTBI», Ha
COCTaBJICHUE
YPaBHEHUH pPEaKLUH,
COOTBETCTBYIOIINX
3a/IaHHBIM CXEMaM,
COZIepIKAIINM
HEU3BECTHBIE
BemiecTBa. Pemenue
3a/1a4, BbIBOJI
MOJIEKYJISIPHOM
(hopMyIbl KapOOHOBBIX
kucinot. CocraBieHue
CXEM CHHTE3a
3aJaHHBIX COEIUHEHNHN

Hcrnons30BaTh anropuTMel pu
pewenny 3aa4d. CocTaBIsATh
YpaBHEHHUS 110 33JaHHBIM
CXEeMaM MPEBPALLEHUM.

5.03

73

IIpakTuyeckas
padora Ne8. Pemienue
DKCIEPUMEHTAIbHBIX

Pemenue
Ka4eCTBEHHLIX 3a7a4 Ha
pacro3HaBaHue

I1.P.8

[TpoBoaNThH, HAOMIOIATH U
OTMCHIBATH XUMHYCCKUI
AKCIIEPUMEHT I10

10.03




3ajiay 1o TeMe KHUCIIOPOACOAEPKAIINX pacro3HaBaHUIO KHCIOPOACO
«Kucnopoaconepxaru OpPraHUYECKUX JIeprKaIuX OpraHMYeCcKux
€ OpraHn4YecKue COCTUHEHUN coennuenuii. HaOmronates u
BELIECTBA» OINMCHIBATh CAMOCTOSITEIILHO
IIPOBOJIUMBIE OIBITHI C
IIOMOUIbIO POAHOIO S3bIKA U
a3bika xuMuu. Cobroaarh
IIpaBUJIa TEXHUKU
6e301acHOCTH
74 Ob6o06maromuit ypox 1o 3anaHus 1o CucremaTu3upoBarh U IToBT. 11.03
TEME COCTAaBJICHUIO 000011aTh TOTyYCHHbBIE §43-51
«Kucnopoaconepxamu YPaBHEHUH peakuui ¢ 3HAHUS O CTPOCHUH,
€ OpraHu4yecKue y4JacTueM CBOWCTBAX, MOJIY4YEHUH U
COEJIUHEHUS» KHCIIOPO/ICOAEpKAILIUX PUMEHEHUN
OpraHUYEeCcKuX KHCIIOPOACOAepKAILUX
COEAMHEHH; peaklui, OPraHUYECKUX COCTUHECHUM.
WUTIOCTPUPYIOIINX CocraBisats 00001aonMe
TeHETUYECKYIO CBSI3b cxembl. OnHChIBaTh
MEX]Ty HUMH. TEHETUYECKUE CBSI3U MEXKIY
CocraBnenue M3Y4YEHHBIMH KJ1accaMu
ypaBHEHUI 1O OpPraHMYECKUX COECIUHEHNUN
3aJlaHHBIM CXeMaM
IIpEBPALLCHUI
75 KonTposbHnas padora KoHnTpos 3Hanmit no OcyuiecTBisATh K.P.3 12.03
Ne3 o Teme TEME MI03HABATENbHYIO pEQIIEKCUIO B
«Kucnopoaconepxaiu «Kucnopoaconepxkamu OTHOILIEHUU COOCTBEHHBIX
€ OpraHn4YecKue € OpraHu4YecKue JIOCTHKEHUH B Ipoliecce
COETUHEHUS COETMHEHUS» pelieHus yueOHbIX U
M03HABATENIbHBIX 33124
TEMAS. A30T- U CEPOCOJAEPKAIIME COEJAMHEHMUSA (6uacoB)
76 AMUHBI Amunel. U3omepust JleMoHCTpaLUH. HazpiBaTh aMMHBI IO §52,53 | 17.03
amMuHOB. [lepBruuHEIE, OcHoBHbIE TPUBHAIIBHON U

BTOPUYHBIC U
TPETUYHBIC aMUHBI.

duznueckue cBoiicTBa

CBOICTBa aMHHOB

MEXIYHAPOAHOU
HoMeHKIatype. OOBSCHATH
JJIEKTPOHHOE CTPOCHUE




MPOCTEUIIINX aMHUHOB.
AMMHEBI KaK
OpraHUYECKUE
ocHoBauus. Conu
aJKUJIaMMOHHUSL.
ANKuIMpoBaHUE U

AlUJIMPOBaHUEC aMHUHOB.

Peakuum aMuHOB ¢
a30TUCTOU KHUCIIOTOM.

MOJICKYJI N3YYCHHBIX BCIIICCTB.

Nwmets npencrasieHue o
Ba)KHEHUIITNX XUMHYCSCKHUX
CBOMCTBax aMHUHOB.
[Iporno3upoBarb
BO3MO>KHOCTh ITPOTEKAHUS
XUMHUUYECKUX PEaKIui Ha
OCHOBE 3HaHHUI 00
AJIEKTPOHHOM CTPOCHHUU
BeniecTB. OOBICHATH
MPOTEKaHNE XUMUYECKUX
peaKuuii MexIy
OpPraHMYECKUMU BEIIECTBAMM,
UCIIOJIB3YS 3HAHUS 00 UX
MeXaHu3Max.
XapakTeprus3oBaTh
MOTPEeOUTETHLCKHE CBOMCTBA
M3yYEHHBIX BEIIECTB.
HaOmronaTh 1 onuceIBaTh
JIEMOHCTPHUPYEMBIE OTIBITHI

77

Apomarnyeckue
aMUHBI

Apomarndeckue
aMUHBI. AHUJIMH.
B3anmMHoe BnusiHue
TPYIIT aTOMOB B
MOJIEKYJI€ aHUJIMHA.
XUMHUYECKUE CBOMCTBA
aHUJIMHA (OCHOBHBIE
CBOMCTBA, PEaKLNH
3aMeIIeHHs B
apoMaTH4ecKoe sapo,
OKHCJICHUE,
aIMIIUPOBAHUE).
JnazocoenuHeHu .
[Tonyuenne aMuHOB U3
CIIUPTOB U

Jdemoncrpanuu.
KauecTBenHnIe
peakiuu Ha
AHWJIUH.
AHMIMHOBEIE
KpaCHUTEIIH.
JlabopaTopHble
ONbITEL.
KauecTBeHHEBIE
peakiuu Ha
AHUJINH

OOBACHATD NEKTPOHHOE
CTPOCHHE MOJIEKYIT
apOMaTUYECKUX aMUHOB.
Nwmets npencrasieHue o
BaXKHEHIITNX XUMHUYECKUX
CBOMCTBAaX apOMATHYECKHUX
amuHOB. [Iporno3upoBath
BO3MOKHOCTB TTPOTEKAHUS
XUMUYECKUX pPEeaKuil Ha
OCHOBE 3HaHHI 00
AJIEKTPOHHOM CTPOCHHUH
BeniecTB. OOBICHATE
MPOTEKAaHNE XUMHUYECKUX
peaKkuuii MexIy
OpraHWYeCKUMH BEIIECTBAMU,

§54

18.03




HUTPOCOEIUHEHUM.
[IpuMeHeHne aHUIMHA.

HCITONB3Ysl 3HAHUS 00 MX
MEXaHHU3Max.
XapakTepru3oBaTh
MOTPEOUTENHLCKHE CBOMCTBA
M3YyYEHHBIX BEIIECTB.
HccnenoBaTh CBOMCTBA
M3y4aeMbIX BEIIICCTB.
WNnentudunupoBaTh
apOMaTUYECKHE aMHHBI C
ITOMOIILIO KQUSCTBCHHBIX
peaknwuii. Habmonate u
OIMMCHIBATH XUMHUYECKHE
PEaKIMK C IIOMOIIBIO POTHOTO
SI3bIKA U SI3BIKA XUMUH.
CoOuroaTh MpaBuIa TEXHUKH
0e3onacHocTy. COIOCTaBIATh
XHMHYECKHE CBOMCTBA
apOMaTUYECKNX aMUHOB C
00JacTsIMH IPUMEHEHHS.

78

I'ereponukimueckue
COCIMHECHUSA

I'ereponukiel. @ypan u
MIAPPOJT KaK
MIpeICTaBUTENHN
MATUWIEHHBIX
reTEepPOLMKIIOB.
DNEKTPOHHOE CTPOCHHE
MOJIEKYJIbI TUPPOJIA.
Kucnotssle cBolicTBa
nuppoa.

JdemoncTpanmm.
O6pas3iibt
TeTCPOUUKINYICCKA
X COCAMHEHUI

OOBACHATD ANEKTPOHHOE
CTPOEHHE MOJIEKYJ U3yUYEHHBIX
BemecTs. ImeTh
MIPEACTABJICHUE O BAKHEUILINX
XUMHUYECKHX CBOMCTBaAX
reTePOLUKINYECKIX
coenuHeHu. OOBSICHATH
MPOTEKAaHNE XUMUUYECKUX
peaKkuuii MexIy
OpraHUYECKUMH BEIIECTBAMU,
WCIIONB3Ys 3HaHUS 00 UX
MexaHu3max. [Iporno3upoBats
BO3MOKHOCTB TTPOTEKAHUS
XUMHUYECKUX PEaKIUi Ha
OCHOBE 3HaHHI 00
AJIEKTPOHHOM CTPOCHHH

§56

19.03




BEIIECTB. XapaKTepr30BaTh
MOTPeOUTENTHCKHUE CBOMCTBA
W3YUYCHHBIX BEIIECTB.

79 [ectuuneHHble [Mupunun Kak OOBSACHATD NEKTPOHHOE §57 1.04

TeTePOLIMKIbI MIpe/ICTaBUTENb CTPOEHHE MOJIEKYJT H3y4EHHBIX
HIECTUYICHHBIX Bemects. mets
reTepPOLIUKIIOB. MPEJICTaBICHUE O BayKHEHIIINX
DNEKTPOHHOE CTPOEHUE XUMHUYECKHUX CBOMCTBAX
MOJIEKYJIbl TUPUIUHA. reTePOLMKINYECKUX
OcHOBHBIE CBOICTBA coenuHeHU. OOBSICHATH
MUPHUIMHA, PEaKIIUU MPOTEKAHUE XUMUYECKUX
3aMELLIEHHUS C peakuuii Mexay
apOMaTHYECKHUM SJIPOM. OpraHHYECKUMHU BELIECTBAMH,
[Ipencrasnenue 06 UCIIOJIB3YS 3HAHUS 00 UX
MMUJa3011e, MUPUINHE, Mexanu3max. [IporaosupoBarsb
MypyHE, TyPHHOBBIX U BO3MO>KHOCTh ITPOTEKAHUS
MUPUMHIUHOBBIX XUMHYECKUX peakluid Ha
OCHOBaHHSIX OCHOBE 3HaHUM 00

AIIEKTPOHHOM CTPOCHHUH
BemecTB. OOBSACHATH BIUSIHUE
M3YYEHHBIX BEILIECTB U MO
aQHAJIOTUU C HUMU
HEW3YyUYEHHBIX MpECTaBUTENEH
TOMOJIOTUYECKUX PSOB HA
JKUBBIE OpTraHU3MBI.
XapakTeprus3oBaTh
OMOJIOTHYECKYIO POJIb
M3yYEHHBIX BEIIECTB.

80 IIpakTH4eckasn Pemenue IL.P.9 [TpoBoUTH, HAOIIOAATE U 2.04
padora Ne9. Pemienue Ka4eCTBEHHBIX 337a4 Ha OIKMCHIBATH XUMHUYECKUI
IKCIIEPUMEHTATBHBIX pacro3HaBaHue AKCIIEPUMEHT I10
3aJa4 1o TeMe a30TCOoJEepIKAIINX pacro3HaBaHUIO
«A3o0Tconepxanine OpraHUYECKUX a30TCco/IepKAIINX
OpPraHUYECKHUE COEMHEHHI OPraHNYEeCKUX COCTUHEHUH.
BEII[ECTBAY Habnroate 1 onuceIBaTh




CaMOCTOSITEIIBHO MPOBOIUMBIC
OIIBITHI C TOMOIIBIO POIHOTO
SI3BIKA U SI3bIKA XUMUH.
Cobmro1aTh paBUiia TEXHUKU
0e30IacHOCTH.

81 Ob6o6marormee 3amanus 1o CucremMaTu3upoBaTh U [Tor. | 7.04
MTOBTOPEHHME 110 TEME COCTaBJICHHIO 0000111aTh MOJTyYEeHHBIE §52-57
«A30T- 1 YPaBHEHUH peakLui ¢ 3HAHUS O CTPOCHUH,
cepocojieprKalime y4acTHEM a30T- U CBOICTBaxX, MOMYyYEHUU U
OpraHMuYecKue cepocoIepIKaIInx NPUMEHEHHH a30T- U
BEIIECTBA OpPraHUYECKUX CepocoIepKalInux
COEAMHEHH; peaKLui, OPraHUYECKUX COCTUHECHUH.
WUTIOCTPUPYIOIINX CocraBisats 00001aonme
TCHETUYECKYIO CBSI3b cxeMbl. OnHCHIBATD
MEXIYy HUMH. TeHETUYECKUE CBSI3U MEXKIY
CocraBnenue M3Y4YEHHBIMH KJ1accaMu
ypaBHEHUH MO OpPraHUYECKUX COCTUHEHHIH.
3aJJaHHBIM CXeMaM [TpoBOIUTH pacyeTsl 1Mo
IIpeBpaILeHU. XUMUYECKUM (opMysIaM
BEIIECTB M YPaBHEHHSIM
XMMHUYECKHX peakIuii
TEMA6. BUOJIOTHYECKUN AKTUBHBIE BEHLIECTBA (14 yacoB)
82 Obmas VYrnesoasl. MoHO- 1 XapakTepHu30BaTh COCTAB §58 8.04
XapaKTepUCTHKA TFicaxapuibl, YIJIEBOAOB M UX
YTJIEBOJIOB MoJIUCaxapuabl. KJ1accu(UKaIHIO.
QYHKINU YTIEBOOB. IIporao3upoBarh cBOKCTBA
buonornueckas posb HEM3y4YCHHBIX BEIIECTB 110
YTJIEBO/IOB aHAJIOTHH C W3yYCHHBIMU
BEIIECTBAMH TOTO XKe
TOMOJIOTMYECKOTO pAJa.
XapakTepu30BaTh GYHKIUU
yIJIeBOA0B. PackphiBaTh
OMOJIOTHYECKYIO POJIb
YIJI€BOJIOB
83 Crpoenue I'moko3a - puznyeckue | JemoHCTpanuu. XapakTepu3oBaTh CBONCTBA §59 9.04




MOHOCaXapHuI0B. CBOMCTBA, MMHEWHasd 1 | PacTBOpuMOCTD IIIIOKO3BI KAaK BEILECTBA C
JIunelinbie u HUKIMYecKast pOpMBI. YTJIEBOJIOB B BOJIE | ABOMCTBEHHOM (hyHKIMEH
LUKIINYECKHE @pyKTO3a KaK U30MEp | U ATAHOJIE. (anmpmerugocnupra).
CTPYKTYpBbI TJIFOKO3BI. JlabopaTopHble OOBSACHATD HNEKTPOHHOE
OIBITHI. CTPOEHHUE MOJIEKYJI TTIIOKO3bI U
11. CgoiictBa pu60361. CpaBHUBATH CTPOCHUE
TJIIOKO3BI Y CBOMCTBA INIIOKO3BI U
bpyKTO3BI. XapaKTepH30BaTh
OMOJIOTNYECKYIO POJIb
M3Y4YEHHBIX BEILECTB.
Hccnenosats cBOMCTBa
M3y4aeMbIX BEILIECTB.
HaGnronate 1 onuckiBaTh
XUMHUYECKHE PEAKIIUU C
IIOMOUIBIO POAHOIO S3bIKA U
a3bika xumun. Cobnroaarh
IIPaBUJIa TEXHUKH
0€30aCHOCTH.
84 XVMHYECKHE CBOKWCTBA Xumnyeckue peakuun | Jlemoncrpanum. XapakTepHu3oBaTh CBOMCTBA §60 14.04
MOHOCAaXapuJ0B TJIIOKO3bI (OKUCIIEHNE KauectBeHHbIE IUIFOKO3BI KaK BEUIECTBA C
A30THOM KUCIIOTOH, peakuuu Ha JIBOMCTBEHHOM (yHKLUEH
BOCCTaHOBJICHUE B TJIFOKO3Y. (ampperupocnupta). Umets
LIeCTHATOMHBIN criupT), | JlaGopaTopHbie IIPEACTABIICHUE O BAKHEUIIINX
KaueCTBEHHbBIE PEAKIINH | OMBITHI. XUMHYECKHUX CBOICTBaxX
Ha rmoko3y. bpoxenue | KauectBenHas rioko3sl. [Iporaozuposars
TJIFOKO3BI. peakuus Ha BO3MOXKHOCTb IPOTEKAHUS
TJIFOKO3Y XUMHUYECKHUX PEaKLIUi Ha

OCHOBE 3HaHUH 00
AJIEKTPOHHOM CTPOCHHUH
BemrecTB. OOBACHATE
MPOTEKAaHNE XUMUYECKUX
peaKkuuii MexIy

OpraHN4Y€CKUMU BCUICCTBAMU,

WCIIONB3Ys 3HaHUS 00 UX
MEXaHu3Max.




NnentndunmpoBath rimroko3y
C IIOMOIILI0 KaYECTBEHHBIX
peakuwuii. Habmonate u
OIIMCEHIBATH XUMHYECKHUE
PEaKIMH C IIOMOIIBIO POTHOTO
SI3BIKA U SI3BIKA XMMUH.
CoOuroaTh MpaBuIa TEXHUKH
0e3omacHocTu. COIOCTaBIIATh
XAMHUYECKHE CBOMCTBA
TJIIOKO3BI ¢ 00J1aCTIMU
MIPUMEHCHUS.

85 Hucaxapuibt Hucaxapunpl. Caxaposa OOBSCHATH MEXaHU3MBI §61 15.04
KaK MpeJCTaBUTENb 00pa3oBaHUs AUCAXAPUIOB.
HEBOCCTAHABIIUBAIOIIUX Nmets npeacraBieHue o
JcaxapyuioB. BOXHEHIINX XUMUYECKUX
MaiibTO3a 1 JaKTO3a, CBOICTBAax JUCaxapuoB.
uemnobuosa. 'maponus OnuceiBaTh TPOMBIIIICHHOE
Jcaxapy/ioB. MOJIy4YE€HHUE caxaposbl U3
[Tonyuenue caxapa u3 MIPUPOJHOTO CHIPHS.
CaxapHOM CBEKJIbI CormocTaBisiTh XUMHUYECKHE
CBOMCTBA UCAaXapHJIOB C
00JacTsIMM IPUMEHEHHUSL.
XapakTepus3oBaTh
OMOJIOTMYECKYIO POJIb
JIMCaxapuioB
86 [Tonmucaxapusi [Tonucaxapupl. JlabopaTopHbie CpaBHHBATh CTPOCHUE U §62 16.04
Kpaxwmarn, rmukores, ONbITHI. CBOICTBa KpaxMana u
IIEJUIF0JIO3A. Onpenenenue EJUTIONI03EL. IMeTh
KauectBenHas peakuust | Kpaxmaia B MPEACTABJICHUE O BAKHEUIIINX
Ha Kpaxmai. ['maponus | mpoaykTax XAMHYECKHX CBOMCTBAX
MOJIMCaxapu0B. MUTAHUS nonucaxapuaoB. HabmonaTs u

ONKCHIBaTh XUMHUYECKHE
pEaKIuy C IMOMOILBIO POJHOTO
A3bIKA U A3bIKA XUMHH.

W nentudunmpoBats Kpaxma




C TIOMOIIbIO KQYECTBEHHBIX
peakiuii. CobmroaTh npaBuia
TEXHUKU 0E30MaCHOCTH.
CornocTaBisiTh XUMHUYECKUE
CBOWCTBA MOJIMCAXAPHJIOB C
001acTAMH IPUMEHEHHUSL.

XapakTepHu30BaTh
OMOJIOTHYECKYIO POJTh
HOJIMCAaxapui0B
87 Pemenue 3anau Boinonnenue Hcnonp30BaTh alnropuTMsl pH 21.04
U BBIIIOJIHEHHE yIpaKHEHHUH 110 Teme pewennu 3a1a4d. CocTaBIIsATh
yIpaKHEHUH 110 TeMe «YTIeBOIbI», HA YpaBHEHHUSI 10 3a/TaHHBIM
«YTneBoab» COCTaBJICHUE cXeMaM IpeBpalleHuH.
YPaBHEHUH pEaKLUi, IIpoBOaNTE pacyeTsl 11O
COOTBETCTBYIOLINX XUMUYECKUM (opMysIam
3aJJaHHBIM CXEMaM, BEIIECTB M YPaBHEHHSIM
COJIepKALIIM XMUMHUYECKHUX peaKIuil
HEM3BECTHBIC
BelecTsa. Pemienue
3a/1a4
88 Kupsl n macna JKupsl Kak cioxHbIE XapakTepHu3oBaTh §63 22.04
3(upkI TIUIIEpUHA U 0OCOOEHHOCTH CBOMCTB KHUPOB
BBICIINX KapOOHOBBIX Ha OCHOBE MX CTPOEHUs (KHUPHI
kuciaoT. OMbIICHHE KaK CJIO)KHBIE d(HUPHI
KHUPOB. TJIULEpUHA U BBICIINX
I'maporennzanms KapOOHOBBIX KUCIOT). IMeThb
XKHUpOB. MbLIa Kak COITN IpeJICTaBICHNUE O BAKHEUIIINX
BBICIITX KapOOHOBBIX XUMHYECKIX CBOWCTBAX
KHUCIIOT XKHUPOB. XapaKTepU30BaTh
00yacTy MPUMEHEHHUSI )KUPOB U
uX OMOJIOTMYECKYIO POJIb
89 AMHWHOKHUCIIOTHI AMHMHOKHUCITOTHI KaK JlemoHCTpanum. XapakTepru3oBaTh §64 23.04
amQoTepHbIe O06pa3ib AMMHOKHCIIOTHI KaK
coeanHeHUs. Peakinu ¢ | aMHHOKHUCIIOT am(oTepHbIe OpraHNYECKue

KHCJIOTaMH1 U

coenqunenus. Umeto




OCHOBaHHSIMH.
OO0pazoBaHue CIIOKHBIX

3(hupoB.

MIPEACTABJICHUE O CTPOCHHUH H
BaXXHEHUIINX XUMHUYCCKUX
CBOMCTBAaxX aMHHOKHCIIOT.
XapakTepu3oBaTh (GyHKIINH,
00Js1acT! MPUMEHEHUS
aMHHOKHCJIOT U BX
OMOJIOTUYECKYIO POJIb.
HabmronaTs
JIEMOHCTPHUPYEMBIE OITBITHI.
HabmronaTh ¥ ONKUCHIBATh
XUMHUYECKHE PEAKIIUH C
MTOMOIIIBIO POJTHOTO SI3bIKA U
SI3BIKA XUMUH

90 Ilentnasl Ilentuner. Ilenrunaas OOBACHATH MEXAHNU3M §65 28.04
CBSI3b. AMUTHBIN 00pa30BaHUs U XapaKTep
XapakTep MenTUIHON nenTuaHoM cBs3u. metp
cBsi3u. ['uaponus NPE/CTAaBICHUE O CTPOCHUU U
TN TUIOB BOKHEHIIINX XUMUYICCKUX
CBOICTBAaX MENTHJIOB
91 benku Bbenxu. [lepBuunas, JlaGopaTopHbie XapakTepHu30BaTh OEIKH KaKk §66 29.04
BTOpUYHAS ¥ TPETHYHAS | ONBITHI. nonunenTuabl. OnuchBaTh

CTPYKTYpHhI O€JIKOB.
KauectBeHHsbie
peakiu Ha OeIKHU.

12. IiBeTHBIC
peakuuu 6eIKoB

CTPYKTYpHI Oenka. UMeThb
NPEeJCTaBICHUE O CTPOCHUU U
BOKHEHIIINX XUMHUYICCKUX
CBOMCTBaxX OENKOB.
XapakTepus3oBarb (PyHKLINH,
obnacTu mMpuMeHeHUs OEIKOB
1 UX OMOJIOTHYECKYIO POJIb.
Wnentudunuponats 6€IKH C
MIOMOIIBIO0 Ka9eCTBEHHBIX
peaxiuii. Habmrogars u
OTIMCHIBATH XUMHUYECKHE
PEAKIMHU C TIOMOLIBIO POJTHOTO
SI3BIKA W SI3BIKA XHMHH.
Cobmro1aTh MpaBuiia TEXHUKU




0€3011aCHOCTH

92 CrpykTypa HyxieunoBble XapakTepHu30BaTh §67 30.04
HYKJICMHOBBIX KUCIIOT kucaoThl. Hykneo3uabl. HYKJICMHOBBIE KUCJIOTBI KaK
Hyxneotump. TPUPOJIHBIE TTOJIUMEPHI.
HyxiienHoBbIE KMCIOTBI OnuceIBaTh CTPYKTYpPbI
KaK [PUPOTHBIE HYKJICHHOBBIX KUCIIOT.
nonumepsl. CTpoeHue CpaBHUBATh CTPYKTYpPHI
JHK u PHK. I'unposn3 O€JIKOB 1 HYKJICMHOBBIX
HYKJIEMHOBBIX KHCIIOT KUCIOT. ONKUCHIBaTh CTPOCHUE
JHK u PHK. Nmetb
IpECTaBICHUE O BAXKHEHIIINX
XUMHUYECKHUX CBOMCTBAX
HYKJICMHOBBIX KHCIIOT.
93 buonoruueckas poib Hyxneunoseie OmnuceBats ¢pynkuuu JJHK n §68 6.05
HYKJIEUHOBBIX KUCIIOT KHUCJIOTBI. PHK. PackpbiBath
Buonornveckas posb OMOJIOTUYECKYIO POJTh
HYKJIEMHOBBIX KUCJIOT. HYKJIEMHOBBIX KUCIIOT.
@yuknnu JHK 1 PHK PackpsIBaTh CyTh M 3HaUEHHE
T€HHOM MH)KEHEpUH U
OMOTEXHOJIOTHH
94 Ob6o6maroree 3aganus no CucrtemMaTH3upoBaTh U IToBr. | 7.05
MIOBTOPEHHE 10 TeMaM COCTaBIICHUIO 000011aTh TTOTyYeHHBIE §58-68

«A3zoTcoaepxaiire u
OHMOJIOTHYECKH
aKTHBHBIE
OpTaHWYECKUC
BEII[ECTBAY

YpPaBHEHUH pEAKIUH C
y4acTUEM
a30TCo/ACpKAIIUX U
OMOJIOTHYECKHU
AKTUBHBIX
OpPTraHUYECKUX
BemecTB. CocTaBlieHHE
YpaBHEHUH I10
3a/IaHHBIM CXEMaM
npeBpaiieHui. Pacuerst
10 XUMHUYECKUM
(dhopmynaM BemecTs u
YpaBHEHUSIM

3HAHUA O CTPOCHHUH,
CBOMCTBAX, NOJIY4EHUHN U
IIPUMEHEHNN a30TCOAEPKAIINUX
1 OMOJIOTMYECKH aKTUBHBIX
OpPraHMYECKUX BEIIECTB.
CocraBnare o6ob1arome
cxeMmsbl. [IpoBoauTh pacdyeTsl
0 XUMHYECKUM (hopmysiam
BELIECTB U YPaBHEHUAM
XUMHYECKUX PEaKIUn




XHUMHUYCCKUX pCaKHI/Iﬁ

95 KonTposbnas padora KoHTpo:b 3Hanmii no OcyuiecTBisATh K.P.4 12.05
Ne4 o Teme TeMe MO3HABATENIbHYIO pedekcuio B
«A30TCcoepxKalue u «A30TCcoiepKaIue u OTHOIIIEHUH COOCTBEHHBIX
OHOJOTHYECKH OHOJIOTrMYECKH JIOCTHKEHUH B mpoliiecce
AKTHUBHBIE aKTUBHBIC peleHus yueOHbIX U
OpraHHYecKue OpraHuyecKue MO3HABATENIbHBIX 33]a4
BEIIECTBA BEIIECTBAY
TEMA7. BBICOKOMOJIEKYJISIPHBIE COEJIUHEHMUSI (7 yacos)
96 [Tonmmepsr [Tonstue o OnepupoBaTh NOHITHIMHU §69 13.05
BBICOKOMOJIEKYJISIPHBIX «MOHOMEDY, CIIOJTUMEP,
BEIIECTBAX. «COTIOJIUMEPY, «CTPYKTYPHOE
[Tonumepusanus u 3BEHO», «CTEIEHb
MOJTMKOHICHCAITUS KaK MOJTMMEPH3ALINY,
METO/JIbI CO3JIaHUS «TIOJIUMEPHU3ALUS,
MTOJTUMEPOB. «TTOJTUKOH ICHCALIUSD.
Cononumepusanus XapakTepu30BaTh peakuu
MOJTMMEPHU3AIH U
MOJIMKOH/ICHCAIIUH KaK
CHoCOOBI OTyYEHUs
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHU N
97-98 | IMonumepHbIC DacTOMEpHI. JleMoHCTpaIIUH. Xapaktepu3oBaTh CBONCTBA §70 14.05
MaTepuabl [IpuponHslii u O06pa3ib W3YYEHHBIX MTOJIMMEPHBIX 19.05
CHHTETHYECKUH KaydyK. | TUTACTHKOB. MmarepuanoB. OnHChIBaTh
CoBpemMeHHbIe Konnexmus CBOWCTBA, CIIOCOOBI MOTyUEHHUS
TUTACTUKY (TTOJTUATUIICH, | BOJIOKOH. Y IPUMEHEHUS U3YYEeHHBIX
MTOJTUTIPOTIHJIICH, [MomukoHIEH AU | TIOJTMMEPHBIX MaTepPHAJIOB.
MOJUCTUPOIT, STUJICHTIIMKOJIS C Habmroate 1 onuckIBaTh
TTOJTUBUHIIIXJIOPHI, TepedTaneBoi JIEMOHCTPUPYEMEBIE OTIBITHI.
¢dToporutacr, KHUCIIOTOU XapakTepHu30BaTh
nosvdTHIIeHTepedTanaT | JlabopaTopHbie MOTPEeOUTETHCKHIE CBOMCTBA
, aKpHUJI- ONBITHI. M3yYEHHBIX BEIIECTB
OyTaaueHCTUPOIbHBIN 13. OTHOMmICHNE
TJIACTHK, CHUHTETHYECKUX




MTOJTMKapOOHATHI). BOJIOKOH K
IIpuponssie n pacTBOpaM KUCJIOT
CUHTETHYECKHE U 1ienoyeit
BOJIOKHA.

99 IMpakTH4eckan Pemenue IL.P.10 [TpoBoauTh, HAOMIOATH U Crp.41 | 20.05
padora NelO. JKCIIEPUMEHTAIBHBIX OIUCBHIBATh XUMUYECKUI 7
Pacno3naBanue 3a/1a4 Ha HKCIIEPUMEHT 10
TJTACTUKOB pacro3HaBaHUe pacrlo3HaBAHMIO TJIACTUKOB.

IJIACTUKOB Habmtoate 1 onuceiBaTh
CaMOCTOSITEIILHO TIPOBOIUMEIC
OTIBITHI C TIOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XFMHH.
CobmtoiaTh mpaBuiia TEXHUKU
0€30MaCHOCTH.

100 IpakTH4eckan Pemenne I1.P.11 [TpoBouTH, HAOIIOAATH U Crp.41 |21.05
padora Nell. 3KCIIEPUMEHTATbHBIX OIMCHIBATH XUMUYECKUI 8
Pacno3naBanue 3a/a4 Ha HKCIIEPUMEHT 10
BOJIOKOH pacro3HaBaHHe pacro3HaBaHHUIO BOJIOKOH.

BOJIOKOH Habntoate 1 onuckIBaTh
CaMOCTOSITEIIEHO TIPOBOIUMEIC
OTIBITHI C TTIOMOIIBIO POJHOTO
SI3BIKA W SI3bIKA XFMHH.
Cobmro1aTh mpaBuia TEXHUKU
0€e30MacHOCTH

101 Oo6ob6maroiee O0001maTh 3HAHUS U JI€1aTh 26.05
MOBTOPEHHE 10 KypCy BBIBOJIBI O 3aKOHOMEPHOCTSIX
«Opranunueckas W3MEHEHUN CBOWCTB
XUMHUSD) OpPTaHWYECKUX COCIMHCHUN B

3aBHCHUMOCTH OT UX CTPOEHHUSI.
OcymiecTBiATh
MI03HABATENbHYIO pE(IIEKCUIO B
OTHOIIEHUH COOCTBEHHBIX
JOCTH>KEHHUH B IIpoLiecce
pelieHus yueOHbIX U
II03HABATEJIbHBIX 33]a4
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