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HOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMma coctaBiieHa s U3ydeHus kypca «Xumus» ydamumucs 10 kinacca (mpoduibHbIE YpOBEHB) 00IIc00pa30BaTEIbHON CpeaHei

IIKOJIBI.
Pabouas nmporpamma paszpabotana Ha ocHOBe aBTOpckoil mporpammbel O.C. I'abpuensiHa, cooTBeTcTBYyIomIel deneparbHOMY KOMIOHEHTY TOCYIapCTBEHHOTO
cTaHjapra oOuiero oopa3oBaHus U JoMylieHHONH MuHucrepctBoM oOpas3oBanus U Hayku Poccuiickoit ®enepanun (I'adbpuensu O.C. Ilporpamma Kypca XUMHH
s 8-11 kimaccoB obmeoOpazoBarenbHbix yapexacauii /O.C. abpuensa. — 3-e uz., nepepad. u gomn. — M.: JIpoda, 2009) u [IpumepHO TPOrpaMMBI CPETHETO
(mosmHOTO) OOMIEro oOpa3oBaHWs 1O XUMHUHU (MPO(UIBHBIN YPOBEHB), B COOTBETCTBHH C (efepajbHBIM KOMIOHEHTOM TOCYJAapCTBEHHOTO CTaHAapTa
OCHOBHOTO 0011ero 00pa30BaHusl M0 XUMHUH, 00s13aTEIbHBIM MUHUMYMOM COJEpP>KaHU sl OCHOBHBIX 00pa30BaTENIbHBIX POTpaMM, TpeOOBaHUSIMU K YPOBHIO
MOJATOTOBKHU BBIITYCKHUKOB.

[Iporpamma no xumuu s 10-11 kiaccos o011e00pazoBaTeIbHBIX YUPEKACHUN SIBISETCSA JJOTUUECKUM MPOJOHKEHUEM aBTOPCKOTO Kypca Jjisi OCHOBHOM
mikouibl. [losToMy oHa pa3zpaboTaHa ¢ onopoii Ha Kypc XxuMuu 8-9 kiaccoB. Pe3ynpTaToM 3TOTO SBUJIOCH TO, YTO HEKOTOPbIE, IPEUMYILECTBEHHO TEOPETUUECKHE
TEMbl Kypca XMMHUU OCHOBHOM IIKOJBI PacCMAaTPUBAIOTCS CHOBA, HO yXe Ha 0oJiee BBICOKOM, PAacCHIMPEHHOM U YIJIyOJIEHHOM ypOBHE. ABTOp JI€laeT 3TO
OCO3HAHHO C IIeNbI0 (POPMUPOBAHUS IIEIOCTHON XMMUYECKON KapTUHBI MHUpa U AJis 00ecredyeHns MpeeMCTBEHHOCTH MEXIy OCHOBHOW U cTapiueill CTyNeHsIMHU
oOyueHus B 0011€00pa30BaTEIbHBIX YUPEKICHUAX.

Kypc ueTko penuTcst Ha JBe 4aCTH COOTBETCTBEHHO rojaaM oOydeHus: opranndeckyro (10 kimacc) u oburyro xumuto (11 kmacc). Oprannyeckass XUMHs
paccmarpuBaetcs B 10 ki1acce U CTpOUTCA € YUETOM 3HAHUM, TOJYYEHHBIX YYallUMHCS B OCHOBHOM mikoJie. [loaToMy ee m3ydyeHrne HauuHaeTcsl ¢ MOBTOPEHUS
BXHEUILIMX MOHATHI OPraHnYeCKON XUMUHU, PACCMOTPEHHBIX B OCHOBHOM IIKOJIE.

[Tocne mOBTOpeHMsI BaXKHEHIIMX TMOHSATHUH paccMaTpUBACTCS CTPOCHHE U KIACCH(PUKAIMS OPraHUYECKUX COCIUHEHUN, TEOPETHUECKYI0 OCHOBY KOTOpPOM
COCTaBJIIET COBPEMEHHAsl TEOPUS XUMHUUYECKOIO CTPOCHMS C HEKOTOPBIMHU 3JIEMEHTaMH 3JIEKTPOHHOM TEOpUM M CTepeoXUMHUU. JIOrMUecKUM MpoJo KEHHEM
BeyIlEeH UAen O B3aUMOCBS3H (COCTaB — CTPOEHHE — CBOMCTBA) BEILECTB SABIISIETCS TeMa «XUMUYECKUE PEAKLUU B OPIraHUYECKON XUMHUM», KOTOpasi 3HAKOMUT
yyaluxcs ¢ Kki1accupukanuend peakinii B OpraHMueckoi XUMUU U JaeT IMPeACTaBIEHUE O HEKOTOPBIX MEXaHU3MaX UX IPOTEKaHMUS.

[TosyyeHHbIE B IEPBBIX TEMAX TEOPETHUECKUE 3HAHUS YUALIUXCS 3aTEM 3aKPEIUIIOTCA U Pa3BUBAKOTCS Ha OoratoM (pakTHUECKOM MaTepHase XUMHUHU KIacCoB
OpPraHUYECKUX COEIMHEHUH, KOTOPbIE PACCMATPUBAIOTCA B MOPSIIKE YCIOKHEHUS OT OoJiee IPOCThIX (YriIeBOIOPOIOB) 10 Hanbojee CI0XKHBIX (OHOMOIUMEPOB).
Taxoe nocTpoeHune Kypca no3BOJISET YCUIUTh ASTYKTUBHBIA NOIXO0/ K U3yYEHHUIO OPraHUYECKONH XUMUH.

N3yyenne xuMuu B cTapiuieii mkoJie Ha NPo¢GUILHOM YPOBHE HANPABJICHO HA JOCTUKEHHUE CJIeIyIOLIUX LeJIei:

OCBOEHMe CHCTeMbl 3HAHUM 0 yHIaMEHTAIbHBIX 3aKOHAX, TEOPUIX, GaKTaX XUMHUH, HEOOXOAUMBIX JUI1 HOHUMAaHHs HayYHOH KapTUHBI MUPa;

OBJIa/IcHHe YMEHHSIMHU: XapaKTepU30BaTh BELIECTBA, MaTEpUaNbl U XUMUYECKUE PEAKIMH; BBINOIHATH Ja0OPAaTOPHbIE SKCIEPUMEHTHI; IPOBOJIUTH PacUEThl 110
XUMUYECKUM (OpMyJIaM U YpaBHEHMSIM; OCYIIECTBJIATh MOUCK XUMHUYECKON HMHGpOpMalKU M OLIEHUBATh €€ JOCTOBEPHOCTb; OPUEHTUPOBATHCA M MPUHUMATh
peleHus B MpoOJEeMHBIX CUTYalUsAX:

Pa3BHTHe NI03HABATEIILHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN B Mpoliecce N3yUYeHUs] XUMHUECKOW HayKu U ee BKJIa/ia B

TEXHUYECKUI IPOrpecc UBWIN3ALNN: CJIOKHBIX U IIPOTUBOPEUUBBIX ITyTEN pa3BUTHS UIEH, TEOPUN M KOHLIETIIUI COBPEMEHHON XUMHUH;

BOCIIMTAaHUEe YOEXJAEHHOCTU B TOM, YTO XUMUSI — MOIIHBIM MHCTPYMEHT BO3JEHCTBUS Ha OKPYKAIOIIYIO CpEey, U UyBCTBA OTBETCTBEHHOCTH 3a IPUMEHEHHE
MIOJIYYCHHBIX 3HAHUN U YMEHU;

NpUMeHeHHe MOTYYeHHbIX 3HAHUN U YMeHMii 111 6e301MacHoi paboThl € BelecTBaMu B J1a00paTopuu, ObITY M Ha MIPOU3BO/ICTBE; PEIICHHS MPAKTHUECKUX 3a/1ad
B TOBCEJIHEBHOM JKU3HU; MPEIYNPEkKACHUS SABICHUIN, HAHOCAIIMX BpPE 3/0POBbIO YEJIOBEKAa M OKpYXKarolleil cpese; MpoBeIeHHs UCCIel0BaTeIbCKUX padoT;
CO3HATENBHOTO BBIOOpa MpodeccHu, CBA3aHHOM ¢ XMMHEH.

OO0uiey4eOHbIe yMEHNS, HABBIKH U CIIOCOOBI 1eSITeJIbHOCTH



[Iporpamma mpemycMaTpuBaeT (OPMHPOBAHME y ydaIlIMXCs OOIIEyd4eOHBIX YMEHUH U HAaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB JAEATENHHOCTH U KIFOYEBBIX
KOMIETEHIMI. B 3TOM HampaBieHHWU NMpHOpHUTETaMHU A y4yeOHOTO mpeaMmera Xumusa B CTapiiedl IIKoJe Ha NPOQPHILHOM YPOBHE SIBIISIIOTCS: YMEHHE
CaMOCTOSITEIbHO M MOTHBHPOBAaHHO OPraHM30BBIBATH CBOIO IMO3HABATENBHYIO JEATEIBHOCTh (OT MOCTAHOBKH IENIU JI0 MOJIYYCHHS M OLICHKH DPE3yJbTara);
UCTOJIb30BAHUE DIIEMEHTOB TPHUYMHHO-CIEACTBEHHOTO M CTPYKTYPHO-()YHKIHMOHAIBHOTO aHAIM3a; KCCICJOBAHUE HECIOXKHBIX pealbHBbIX CBS3eH U
3aBHCUMOCTEH; ONpeIeNICHHE CYITHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00BEeKTa; CAMOCTOSITEIBHBIN BEIOOP KPUTEPUEB JJISl CPAaBHEHHSI, COTIOCTABIICHHSI, OIICHKU
1 Kiaccu(uKauy 00BEKTOB; TTOUCK HY)KHOM MH(POPMALIUK TIO 33/IaHHON TeME B HCTOYHUKAX PA3IMYHOTO TUIA; YMEHHE Pa3BepHYTO OOOCHOBBIBATH CYKICHHUS,
J1aBaTh OTPENIEJICHUS, IPUBOUTD JJOKA3aTEIbCTBA; 0OBICHEHIE N3YYCHHBIX TOJI0KEHUH Ha CAMOCTOSTENLHO MOJ00OpaHHBIX KOHKPETHBIX IPHUMEpax; OLIEHUBAaHUE
¥ KOPPEKTHPOBKA CBOETO TMOBEACHHUS B OKPYXKAIOIIEH Cpe/ie, BHIIIOJHEHNE B TPAKTUYECKON JACATEIIFHOCTH M TIOBCETHEBHON )KH3HH SKOJOTHUECKUX TPEeOOBaHMIA,
UCTOJb30BAHNE MYJIBTHUMEIUIHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTHH sl 00pabOTKH, epeauu, CuCTeMaTu3auui HH(QOpMaIiK, CO31aHus 0a3 TaHHBIX,
MIPE3CHTAIMH PE3YJIbTATOB MMO3HABATEIHHON M IPAKTHIECKOH JIESATETHHOCTH.

Mecrto npeamera B 6a3MCHOM y4eOHOM IUIaHe

CornacHo JeicTByroLIeMy B LIKOJIE yueOHOMY IUJIaHY U C YYE€TOM HalpaBJIEHHOCTH Kiacca, paboyas mporpaMMa InperycMaTpUBaeT CIeAyIOIINe BapUaHThI
opranu3anuu npouecca oOyuenus: B 10 kiacce npeamnonaraercs oo0ydeHue B o0beme 102 yacos.

KonTpoabHbie padoTsl - 6 yacoB, mpakTudeckue padoTsl -10 gacos.

daxTosiornYecKasi 4YacTh MPOTrpaMMbl BKIIFOYAET CBEJCHMSI 00 OpraHMYECKHUX BellecTBax. YUeOHbI MaTepuana oToOpaH TakUM 00pazoM, YTOOBI MOKHO
OBUTO OOBSCHUTH Ha COBPEMEHHOM M JOCTYITHOM ISl yUYAIIUXCs YPOBHE TEOPETUYECKUE TIOJIOXKECHHUS, N3ydaeMble CBOMCTBA BEIIECTB, XUMHUYECKHE MPOIECCHI,
MIPOTEKAOIIKE B OKPYKAIOILIEM MUPE.

N3ydenune opraHnyecKo XMMUU OCHOBaHO Ha ydueHuu A. M. ByTiepoBa 0 XMMHUYECKOM CTPOCHHMH BEIIECTB. YKa3aHHBIE TEOPETUUECKHE OCHOBBI Kypca
MO3BOJISAIOT YJallUMcs OOBSICHIATH CBOMCTBA M3y4aeMbIX BEILECTB, a TAKXKe 0€30MacCHO MCI0JIb30BaTh ITH BELIECTBA U MaTEpHaIIbl B OBITY, CEIbCKOM X034HCTBE U
Ha MPOU3BOJICTBE.

B wu3ydenunm kypca 3HauMTeNbHas POJb OTBOJUTCA XMMUUYECKOMY SKCIEPUMEHTY: IPOBEACHUIO NPAKTUYECKUX pabOT M Ja00OpaTOPHBIX OIBITOB,
HECJIO’KHBIX SKCIIEPUMEHTOB M OIMCAHUIO UX PE3yJIbTaTOB; COOJIIOJJEHUIO HOPM U IIPaBUJI IIOBEJCHUS B XUMUYECKUX J1a00paTOPHUsIX.

[Iporpamma npeaycMaTpuBaeT (OpPMUPOBAHHME Yy ydyalllUXcsl OOlIey4eOHbIX YMEHUH M HABBIKOB, YHHUBEPCAJIbHBIX CHOCOOOB AEATEIBHOCTH M KIFOUEBBIX
KOMIETeHIMI. B 3TOM HampaBieHuM nmpuopuTeTaMu JUlsl yd4eOHOro mpeaMera XuMMs B CTaplied IIKojJe Ha MNpOo(UIbHOM YpPOBHE SIBIISIFOTCS: YMEHHE
CaMOCTOSITEJIbBHO M MOTHBHUPOBAHHO OPraHU30BbIBATh CBOIO IIO3HABATENbHYIO JEATENbHOCTh (OT MOCTAHOBKHM LEJIM JIO MOJIyYEHHMsS M OLIEHKH DPEe3yJbTara);
UCMOJb30BAHUE JJIEMEHTOB IPUUYMHHO-CIEACTBEHHOIO M CTPYKTYPHO-()YHKLMOHAJIBHOI'O aHalM3a; MCCIEeOBAaHUE HECIOXKHBIX pealbHbIX CBsi3ed U
3aBHCUMOCTEH; OIpe/iesIeHHEe CYLITHOCTHBIX XapaKTePUCTHK U3y4aeMOro 00bEeKTa; CaMOCTOSITENbHbIN BEIOOP KPUTEPUEB AJIsl CPABHEHHSI, COTIOCTABICHMS], OLIEHKU
U Kiaccuukauy 00bEKTOB; MOUCK HY)KHOM MHPOpPMALIMU MO 33/laHHOM TeMe B MICTOYHMKAX Pa3IMYHOrO THUIA; YMEHUE Pa3BEPHYTO 0OOCHOBBIBATH CYKICHU,
J1aBaTh OIpeIeJICHUs], IPUBOUTD JJOKA3aTENIbCTBA; 00bICHEHHE U3YYEHHBIX MOJ0KEHUI Ha CAMOCTOSTEIbHO NOJOOPaHHBIX KOHKPETHBIX IIPUMEpax; OLlEHUBAHUE
U KOPPEKTHPOBKA CBOETO MOBEACHUS B OKPYKAIOLIEH cpejie, BHIIIOJHEHNE B IPAKTUYECKON JAEATEIIbHOCTU U TOBCEIHEBHOM XKHM3HU SKOJIOIMUECKUX TPeOOBaHMUIA;
UCMOJb30BAHUE MYJIBTUMEIUUHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTHI 11 00paboTKH, epeaun, cucTeMaTH3aluu HHQopMaIiy, co3laHus 0a3 TaHHbIX,
MPE3CHTAIH PE3YJIbTATOB [T03HABATEIBHON U IPAKTUYECKOM IEATETLHOCTH.

1. TpeGoBaHusi K YPOBHIO MOATOTOBKHU BbHITYCKHUKOB
B pe3yibTaTe u3yueHusi XMuMUM HA NPOGUIBHOM YPOBHE YYEHHMK J0JIKEH
3HATH/MIOHUMATH
. POJIb XUMUU 8 eCMeCcmE03HAHUN, €€ CBS3b C IPYTUMH €CTECTBEHHBIMU HAayKaMH, 3HAUCHUE B )KU3HH COBPEMEHHOTO OOIIECTBA;



GadiCHellue Xumuyeckue NOHAmMUA . BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH, paJuKall, aJUIOTPOIHS, HYKJIUIbl U U30TOIbI, aTOMHBIE S-,
p-, d-opOuTanu, XUMHYECKas CBsI3b, DJIEKTPOOTPHULATEILHOCTh, BAJICHTHOCTb, CTCICHb OKUCIICHUS, THOpUAM3alus OpOHWTajiel, MPOCTPAHCTBEHHOE
CTpPOEHUE MOJIEKYJ, MOJIb, MOJIIpHAs Macca, MOJSPHBI O00BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS, MEXaHH3M PEaKIIHH,
YIICPOAHBIN CKelleT, (PYHKIMOHAIbHAS TPYIIA, TOMOJIOTHS, CTPYKTYpPHAass W TPOCTPAHCTBEHHAS HM30MEPUsS, MHIYKTUBHBIH M ME30MEPHBIA IPPEKTHI,
eKTpo I, HyKJICO(DUII, OCHOBHBIE THITBI PEaKIIUi B OPTraHUUYECKOW XUMUH,

OCHOBHblEe MeopUU XUMUU. CTPOCHUSI OPraHUYECKUX COCIMHEHHM (BKIIIOYAsi CTEPEOXUMHUIO),

K1accuguxkayuio u HOMEHKIamypy OpraHnueCcKUX COCIMHECHUI;

HpUPOOHbIE UCMOYHUKU YTIIEBOJIOPOJIOB U CIIOCOOBI UX MEPEPAOOTKY;

eewjecmea u Mamepuaivl, WUPOKO UCHOIb3YeMble 8 NPAKMIUKe. MUHEPAIbHBIC yTOOpPCHHS, MUHEPAIbHBIC W OPTaHWYECKHE KHCIOTHI, MIEJIOYH,
YTJIEBOJIOPOIbI, (PE€HOJI, aHWJIMH, METAHOJ, JTaHOJ, ITHUJICHTJIUKOJb, TJIMIEPUH, (OopMaibIeTu, aleTaibJeThl, alleTOH, TJIF0K03a, caxaposa, Kpaxmal,
KJIeTYaTKa, aMUHOKHCIIOTHI, O€JTKH, UCKYCCTBEHHBIE BOJIOKHA, KAYYYKH, TIJIACTMACCHI, )KUPBI, MbLIa U MOIOIIIUE CPE/ICTBA;

yMeThb

Ha3bl16aMb: V3YyYEHHBIC BEIIECTBA M0 «TPUBHAIBHON» U MEXIYHAPOJHON HOMEHKJIIATYpE;

onpedenamp: BAJCHTHOCTh U CTEIEHb OKUCICHHUS XUMUYECKUX 3JIEMEHTOB, THUI XUMUYECKOUN CBSI3H, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, U30MEPHI U
TOMOJIOTH, MPUHAJIEAKHOCTh BEHIECTB K PA3JIUYHBIM KJIacCaM OPraHMYECKHX COCIUHEHHH, XapaKTep B3aMMHOTO BIIMSHUS aTOMOB B MOJIEKYJIaX, THIIbI
peaKkuuii B OPraHM4eCcKOrM XUMHUH;

Xapakmepu3o6ams: CTPOCHUE W CBOMCTBA OPTAHUYECKUX COSTMHEHUN (YIIE€BOIOPOJAOB, CIUPTOB, (PEHOJIOB, adbJACTHIOB U KETOHOB, KAPOOHOBHIX KUCIIOT,
aMUHOB, aMHUHOKHCIIOT ¥ YTJIEBOJIOB);

00BACHAMB: PEAKIIMOHHON CIIOCOOHOCTH OPTAaHUYECKUX COCTMHEHHUHN OT CTPOCHHS MX MOJIEKYJT,

GbINOJIHAMb XUMUYECKUI IKCREPUMEHM NO: PACTIO3HABAHUIO BAKHEUIIMX OPraHUYECKUX BEHIECTB; MOJYYEHUIO KOHKPETHBIX BEHIECTB, OTHOCSIIIUXCS K
W3yYECHHBIM KJIacCaM COEAMHEHU;

npPo6oOums: PacUCThl 10 YPABHEHUSIM PEAKIIN;

OCyUeCmeiams: CaMOCTOSITCIIPHBIN TMOUCK XMUMHUYECKONW HHGOPMAIMKM C HUCIOJIB30BAHWEM PA3IMYHBIX HCTOYHUKOB, HCIIOJIB30BAaTh KOMITBIOTCPHBIC
TEXHOJIOTHH JIJIs1 00pabOTKHU U Tiepenadu nHGOPMAIUU U €€ TIPEICTABIICHUS B Pa3IMYHBIX (opMax.

HCIO0JIB30BAaTDb HpHOﬁpeTeHHLIe 3HAHUA U YMCHUSA B HpaKTH‘leCKOﬁ ACATECJIbHOCTH U HOBCCIIHCBHOﬁ JKU3HU 1JIA:C

ONoaR~wWNE

MMOHUMAaHHUS TI100aTbHBIX TPOOIIEM, CTOSIINX Mepe]] YeTOBEUECTBOM: SKOJOTHUYECKHUX, SHEPTeTUYECKUX U ChIPHEBBIX;
00BSCHEHUS! XUMUYECKHUX SIBICHU, MPOUCXOIAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

9KOJIOTMYECKH IPaMOTHOTO TIOBE/ICHUS B OKPY)KaIOIIEH cpere;

OIICHKH BJIMSIHUS XMMHUYECKOTO 3arpsS3HEHHs OKPYXKAIOIIEH cpeibl Ha OpraHu3M YelIOBEeKa U IPYTHe KUBbIE OPraHUu3Mbl;
6e30macHoO# paboThI ¢ BellecTBaMH B TabopaTopuu, ObITY U Ha MPOU3BOJICTBE;

ONpe/IeTICHUSI BOBMOKHOCTH MPOTEKAHUS XUMHUECKUX MTPEBPAILICHUI B Pa3IMUHbBIX YCIOBUSAX U OLEHKHU UX MOCIEICTBUM;
pacrno3HaBaHUs U UASHTHU(PHUKAIIUN BaXKHEUIIINX BEIIECTB U MaTEPHUAJIOB;

KPUTHYECKOU OIIEHKH I0CTOBEPHOCTH XUMUYECKOW MH(OPMALINH, TOCTYMAIOUIEH U3 Pa3IMYHBIX HCTOYHHUKOB.

2. Copep:xaHue TeM y4eOHOr0 Kypca
Opranunyeckasi XuMus
10 kmace. 105 u/rox; (3u/Hen.)



Brenenne (5 yacoB).

[Ipenmer opranudeckoil xumMuu. OCOOEHHOCTH CTPOCHHSI M CBOMCTB OPraHMYECKHX COCITUHEHHWU. 3HAYCHHE U POJIb OPraHMYECKOW XUMHH B CHUCTEMeE
€CTECTBEHHBIX HayK U B KU3HU 001IecTBa. Kpamkuil ouepk ucCmopuu pazeumus Opeanuyeckou Xumuu.

[IpenmnoceuIky CO3aHusE TEOPUH CTPOSHHS: TEOPHsl PAIMKAIOB U TEOPHsI TUTIOB, paboThl A. Kekyne, D. @panknanga u A. M. Byrieposa, che3a Bpaueit u
ecrectBouctbiTarenied B T. llneitepe. OCHOBHBIE MOJOXKEHUSI TEOPUU CTPOCHUSI OpraHudeckux coenuHeHuii A.M. BbyrtiepoBa. Xumudeckoe CTpoeHHE U
CBOICTBA OpraHMYECKUX BelecTB. M3omepus Ha npumepe H-OyTaHa u u3o0yraHa.

OnexkTpoHHOE 00]aKO M OpOHTaIb, UX (GOPMBL: S- U p-. DIEKTPOHHBIE M DIIEKTPOHHO-Tpaduueckue (OopMysbl aromMa yriepoja B HOPMAJIbHOM M
BO30Y)KJICHHOM COCTOSIHHSIX. KOBaJIeHTHass XMMHWYECKas CBSI3b UM €€ PasHOBHIHOCTH: o- U 7-. Bodopoouas ceszs. CpaBHeHHWE OOMEHHOTO M JOHOPHO-
aKLENTOPHOI0 MEXaHU3MOB 00pa30BaHUsl KOBAJIEHTHOM CBS3HU.

[lepBoe BaJleHTHOE COCTOSIHUE — Sp3-r1/16pnzm3aum[ — Ha IpUMepe MOJIeKYJbl METaHa W JpPYrux ajlkaHoB. BTopoe BajJeHTHOE COCTOSHUE — sz_
rudpuaAn3aIus — Ha IpUMepe MOJIEKYIIbI ATHIIEHA. TpeTbe BaJIEeHTHOE COCTOSIHUE — SP-THOpUAM3AIMs — HAa IPUMEpPE MOJIEKYJIbI-alleTUiIeHa. [ 'eoMeTpusi MOJIEKyI
PacCMOTPEHHBIX BEIECTB M XapaKTepUCTHKAa BUIOB KOBAJIEHTHOW CBSI3U B HUX. Mooenv [unnecnu 0ni 00BACHEHUs 83AUMHO20 OMMAIKUBAHUSL SUOPUOHBIX
opbumanei u ux pacnoioHCeHusi 8 NPOCMPAHCMBE C MUHUMYMOM IHEP2UU.

JdeMoHCcTpanum.

Konneknust opraHu4eckux BEIIECTB, MarepuaioB W usnenuit m3 HuX. Momemu monekyn CHs m CH3OH; C;Hz, C;Hs u CeHg; H-Oyrana um m3oOyrana.
B3anMoseiicTBre HaTpUs C 3TAHOJIOM M OTCYTCTBHE B3aMMOJICUCTBUS C JUATHIOBBIM d(upom. Kosutekius moammMepoB, MPUPOIHBIX M CHHTETHYECKUX KaydyKOB,
JIEKapCTBEHHBIX MpernapaToB, kpacuteneit. [llapocrepxaeBbie 1 00beMHbIe Moaenu Mosiekyn Ho, Cla, No, H2O, CHy. [lapocTepkHeBbie 1 00bEMHBIE MOJCIH
CHy, CaHa, CoHa. Mooens, svinonnernas uz 6030YUHbIX WUAPOB8, OEMOHCMPUPYIOUAs OMMAIKUBAHUE UOPUOHBIX OpOUmanel.

Tema 1. CTpoenne u Kiaaccupukaiusi OpraHuvYecKux coequHeHuii. (9 yacon)

Knaccudukanuss opraHM4ecKHMX COEIUHEHUN IO CTPOEHUIO «YIJIEPOJHOTO CKEeJleTa»: alMKINYecKue (ajikaHbl, AaJIKeHbl, AJKHUHBI, alKaJucHbI),
KapOoUuKInyeckre (LMKIOAJKaHbl M apeHbl) U rerepouukinyeckue. Krnaccudukanus opraHM4eCKUX COEOUHEHHM M0 (YHKIMOHAJIbHBIM TpYIIaM: CHUPTHI,
(beHoubl, mpocThie 3UPDI, AbAETU/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE d(DUPBHIL.

Homenknarypa tpuBnanbHas, panuoHanbHas u MIOITAK (IUPAC). PanuonanbHas HOMEHKJIAaTypa Kak MpeaiiecTBeHHHK HoMmeHkmatypsl MIOITAK.
[Ipunnumer oO6pazoBaHus Ha3BaHW# opraHudeckux coemuHeHuid mo MIOITAK: 3amemenus, poJoHadyanbHON CTPYKTYpBI, CTAPIIMHCTBA XapaKTEPHUCTHUY ECKUX
rpynn (ayipaBUTHBIN TOPSAIOK).

CrpykTypHass u30Mepusi M €€ BHUIbl: HU30MEpUs «YTIEPOIHOTO CKEJeTa», M30MepHus MOJOXKEHUs (KpaTHOM CBs3M U (DYHKIMOHAIBHOM TpYIIbI),
MexKJaccoBas u3zomepus. [IpocTpaHcTBeHHass M30MepHUsi U €€ BHJAbI: I'€OMETpUYEcKas M ONTHUYecKass. buonocuueckoe 3uauenHue onmuyeckou uU3omepuu.
Ompaosicenue ocobenHocmell CMpoerUst MOJIEKYJl 2eOMeMPUecKUX U ONMU4EeCcKUX U30Mepos 8 UX Ha36aAHUSX.
JdemMoHCcTpanum.
OO0pasupl npeAcTaBUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKHX COCTUHEHHM W IIapOCTEp)KHEBbIe WM 0OBEMHBIE MOJENH WX MoJsiekynl. Tabnumbl «Hazpanue
AJIKAHOB M AJIKWJIBHBIX 3aMecTuTenei» u «OCHOBHBIE KJIacChl OpraHUYecKux coeauHeHuiy. [llapocTepkHeBble MOIETN OPraHUYECKUX COCAMHEHUIN pa3InyHbIX
KJ1IaccoB. Mojienii MOJIEKYJT H30MEPOB Pa3HbIX BUIOB U30MEPUHU.
JlabopaTopHbIie ONBITHI.
1. M3rotoBnenue Mojeneld MOJIEKyJl BEIECTB — MPEACTABUTENEH pa3InUHbIX KIACCOB OPTAaHUUYECKUX COEAMHEHUH.

Tema 2. Peakuun oprannveckux coenHenuii (7 4acon)

[Tondartue o peakuusx 3amenieHus. ['aoreHnpoBaHre ajJKkaHOB U apEHOB, IIETOYHON THAPOJIA3 TaJIOT€HATKAHOB.
[Tondartue o peakuusx npucoeauHeHus. [ uapupoBanue, ruporaloreHMpoBaHue, raloreHUpoBaHue. Peakiiny noaMMepu3atu v MoJIuKOHIEHCAIUH.

[TonsiTne o peakuusx OTIICIICHHUS (dMUMUHUpOBaHus). JleruapupoBanue ankaHoB. Jlermapartamusi cnupToB. JlerHApOXIOpUpOBaHHE Ha IMpUMEpe
rajioreHanKaHoB. [ToHsATHE O KPEKUHTE aJIKaHOB U JIENOJIMMEPHU3AIIMU TTOJIUMEPOB. Peakiiuu nsoMepusaiu.



Tomonumuueckuii u ecemeporumudeckuii paspvlé KOBALEHMHOU XUMUYECKOU C643U; 00pa30eaHue KOBAIEHMHOU C8:A3U NO OOHOPHO-AKYENMOPHOMY
mexanuzmy. Tlonstue o Hykieopune u anekrpodmie. Kiaccupukanus peakuuid 1Mo TUIMY PEarnpyroluX 4YacTwll (HyKJIeo(HIbHBIE U 3JEKTPO(HIbHBIC) U
MPUHIUITY ©3MEHEHHUS COCTaBa MOJIEKYJIbl. B3anMHO€ BIMSHNE aTOMOB B MOJIEKYJIaX OpPraHMYECKUX BemecTB. HIYKTUBHBINA U Me30MepHbIN 2 dekThl. [IpaBuiio
MapkoBHHKOBA.

PacuerHble 3a1a4u.
1. Beruncienune BbIX01a IPOAYKTA PEAKIIMU OT TEOPETHYECKH BO3MOKHOTO.
2. KomOuHMpOBaHHBIC 3aa4H.
JeMoHcTpanum.
B3peiB cmecn metana ¢ ximopom. O6eciiBeunBanre OPOMHOM BOJIBI STHICHOM U arleTusieHoM. [lomyuenue enosopopmanbaeruHoni cModbl. JlernomMepu3arst
noyvaTuieHa. [lomydenue sturneHa u staHona. KpekuHr kepocuHa. B3pwiB rpemydero rasza. ['opeHue meraHa wiM TpoOrnaHOOyTaHOBOW cMecH (M3 ra30BOM
3aKHUTalKku). B3pbIB cMecH MeTaHa WK MTPOIMaHOOYTaHOBOM CMECH C KHCIIOPOJIOM (BO3IYXOM).
Tema 3. YrJieBoaopoab! (26 yacos)

[Tonsatue 06 yrieBomopoaax.

Ankanwt. I'omonorudeckuit psa u odmas popmyna ankaHoB. CTpoeHHEe MOJIEKYIIBI METaHa U APYrux ajnkaHoB. M3omepus ankaHoB. @u3nyeckue cBOMCTBa
ankaHoB. AnkaHbl B nipupojie. [IpoMbliieHHbIe ciocOObl MOTY4YEeHUs: KPEKUHT aIKaHOB, (paKIMOHHAs reperoHka Hedru. JlabopatopHbie criocoObl MOTydYeHus
aJIKaHOB: cHUHTe3 Biopima, nexapOokcuinpoBaHHe cosieil KapOOHOBBIX KHCIOT, THMAPOJU3 KapOupa amomMuHus. Peaknuum 3amemienus. ['opeHue aiakaHOB B
Pa3IMYHBIX YCIOBUAX. TepMHUUuecKkoe pasiokeHue aakaHoB. M3omepuzanus ankaHoB. [Ipumenenne ankaHoB. MexaHN3M peakliy paJuKaabHOTO 3aMellleHus, ero
craauu. [IpakTHyeckoe HCMONB30BaHUE 3HAHUKW O MeXaHuU3Me (CBOOOIHO-PAJMKAIBHOM) PEAKIMi B MpaBUiaX TEXHUKH OE30MacHOCTH B OBITY W Ha
MIPOU3BO/ICTBE.

Anxenwvt. T'omonorudeckuii psix u odmas Gopmyna ankeHoB. CTpoeHHE MOJICKYNBl ATHJICHA U JPYTUX alKEHOB. M3oMepusi alKeHOB: CTPYKTYypHas U
npoctpaHcTBeHHas. HoMeHknaTypa u ¢u3nyeckue cBoiicTBa alkeHOB. lloimydeHue 3TUIICHOBBIX YIJEBOJOPOJOB U3 AJIKAHOB, TajJOr€HAJIKAHOB U CIUPTOB.
THonapuzayusa m-ceazu 6 monexkyrax ankeHoé Ha npumepe nponena. Ilonstue o6 unayktuBHOM (+1) 3pdexre Ha mpumepe Mousekynbl nporeHa. Peakiuu
pUcoeuHeHHs (TaJoreHUpOBaHUE, THIPOTalIOTeHUPOBAHKE, TUpaTalus, THApUpoBaHue). Peakuuu okuciIeHUS U MOJUMEpU3alMK ankeHoB. [IpumeHnenue
QJIKCHOB Ha OCHOBE UX CBOMCTB. MeXaHU3M peakliu 3JIeKTPOPHIBHOTO NPUCOSIUHEHUS K alkeHaM. OKUCIeHUe aNKeHO8 8 «MASKUX» U «HCECKUXY YCILOBUSIX.

Ankunst. T'omonorudeckuid psa ankuHoB. O6mas popmyna. CtpoeHre MOJEKY/Ibl alleTUIeHa U Ipyrux ajakuHoB. M3omepus ankunoB. HomeHknatypa
alleTUJICHOBBIX YTIeBOAOPOIOB. [lomyueHne ajaKMHOB: METAHOBBIM W KapOUAHBIA crocoObl. DU3WYECKHE CBOWCTBA AlIKMHOB. Peakiuu NpUCOeAMHEHUS:
raJIorTeHUpOBaHKe, THApOranoreHupoBanue, ruaparauus (peakuus Kydepoma), ruapupoBanue. Tpumepusainus auetwieHa B OeHzon. [IpumeHeHHe amkWHOB.
Oxucnenne aakuHOB. OcoOble CBOMCTBA TEPMHUHATIBHBIX ATKUHOB.

Anxaduenwvt. O6mas dopmyna ankagueHoB. CtpoeHue Mojekyid. M3omepus u HOMeHKJIaTypa ankaaueHoB. Dusnueckue cBoicTBa. B3ammHoe
pacmooKEeHUE T-CBSA3EH B MOJIEKYyJaX alKaJMeHOB: KyMYJIUPOBAHHOE, COMPSIKEHHOE, N30IUpoBaHHOE. OCOOEHHOCTH CTPOCHHS COMPSIKEHHBIX aTKaJAHEeHOB, X
MOJIyUeHUE. AHanocus 6 XUuMuyeckux ceoucmeax anxkewos u ankaouenos. llonumepusanus ankaaueHoB. HaTypanbHBII U CHHTETHYECKHH KaydyKH.
Bynkanuzanus kayuyka. Pesuna. Pa6otsr C.B. JlebeneBa. OcoOeHHOCTH peakifii MPUCOSTMHEHUS K aJIKaAUEHaM C CONPSHKEHHBIMU TT-CBSI3SIMH.

Huxnoankanw. [lonsTHE O IMKIOATKAaHAX U UX CBoMcTBaxX. ['oMonornueckuii psa u obmas Gopmyna nukioankaHos. Hanpspkenue nukina B C3Hs, C4Hg 1
CsHio, konpopmanmu CsHio. M3omepust nukiIoankaHoB (IO «yrJIEPOIHOMY CKENETY», yuc-, mpauc-, MEXKIaccoBas). XMMUYECKHE CBOMCTBA LMKIIOAIKAHOB:
TOpeHue, pa3ioKeHue, paluKaibHOe 3aMelIeHne, uzomepuzayus. OcoOble CBOMCTBA IIUKIONPOIaHa, HUKIO0yTaHa.

Apenwl. beH3on kak npejacraBuTenb apeHoB. CTpoeHre MosieKynbl 6eH3ona. ConpsbkeHue m-cBs3eid. M3omepust 1 HOMEHKIIaTypa apeHoOB, UX MOJydYeHHUe.
I'omonoru 6enzonia. BiausiHue GOKOBOM IeNM Ha AIIEKTPOHHYIO IUIOTHOCTH CONPSKEHHOro m-001aka B MOJIEKYJaX MOMOJIOTOB OEH30J1a Ha MpHMEpe TOJIyoJIa.
Xumuueckue cBoiicTBa OeH3ona. Peaknuu 3amenieHus ¢ ydacTueM O€H30J1a: raJlor€HMpOBaHKME, HUTPOBAHUE U ajKuiupoBaHue. [IpuMeHneHue O6eH3ona U €ro
rOMOJIOTOB. Paoduxanvnoe xnopupoganue Oensona. Mexanusm u yclious npogedeHus peakyuu paoukaibHO20 XAopuposanus Oenzona. Kamanumuueckoe



euopuposanue benzona. Mexanuzm peaxyuil >1eKMPOPUILHO20 3aAMeujeHUs; 2al02eHUPO8aHUsl U HUMPosanus OeH3ona u e2o 2omono0206. CpaBHEHHUE
pEaKIMOHHON CcrmOcOOHOCTH OCH30JIa M TOJIyoJa B peakmusx 3amemnieHus. OpueHTHpyomee aelictBue Tpymibl aroMmoB CHz— B peakuusx 3aMemieHus c
yaactueM Toiyosa. Opuentantsl | u Il poa B peaknusix 3aMenieHus ¢ yuacTueM apeHoB. Peakiiy OOKOBBIX IeTiel alKIIOSH30JI0B.

Ilpupoonvie ucmounuku yenesodopooos. Hedpte u ee mpompinuieHHas nepepaboTka. DpakiMOHHAs TMEPETOHKA, TEPMHUUYECKUNA W KaTATUTUYCCKUN
KkpekuHr. IlpuponHelii ra3, ero cocraB M IpakTHYecKoe Hcrnoib3oBaHue. Kamenusiit yrons. KokcoBanue kameHHOro yris. llpoucxoowcoenue npupooHwvix
UCTOYHUKO8  Yee8000po0os. Pugopmune, anxunuposanue u apomamusayus Hedmenpooykmos. IKOJIOTHYECKHE aCTEeKThl JOOBIYH, IEepepadOTKH U
WCIIOJIb30BAHUS MOJIE3HBIX UCKOTTAEMBIX.

Pacyernble 3a1a4n.

1. Haxoxnenne MOJIEeKyIIpHOU (OPMYITBI OPraHHYECKOTO COSMHEHUS 110 Macce (00beMy) MPOIYKTOB CTOPAHUSI.

2. HaxoxaeHue MOJIEKYISIpHOW (pOPMYJIBI BEUIECTBA MO €r0 OTHOCUTEIBHOM MIIOTHOCTH U MacCOBOM JI0JIE DJIIEMEHTOB B COSTMHEHUSX.

3. KomOuHMpOBaHHBIE 3a1a4H.

JeMoHCcTpanum.

Komnexkuust «lIpuponHpie MCTOYHUKU YIiIeBOJOpo/IoBY». CpaBHEHHE MPOLIECCOB TrOpeHus HePTH U IpHpoaHOro raza. ObOpazoBaHue He(TAHON MJIEHKH Ha
MOBEPXHOCTH BOJbI. KaTanutudeckuit kpekuHr napaduna. PactBopenne nmapaduna B OCH3MHE U UCIIAPEHUE pacTBOpUTENS U3 cMmecH. [lnaBienne mapaduHa u
€ro OTHOIIIEHHE K BOJie (pacTBOpEHUE, CpaBHEHNE TUIOTHOCTEH, CMaylBaHHUE).

[Tonydenune meTaHa W3 amerara HATpUs W THUAPOKCHAA HATpus. Mozenum MOJIeKyad aJlkaHOB — IIApOCTEpKHEBbIe W OOBeMHBIE. ['opeHHne MeTaHa,
nmpornaHoOyTaHOBOM cMecu, mNapaguHa B YCIOBUSAX U30BITKA W HEJOCTAaTKa Kuciopoja. B3peiB cMmecn MeraHa ¢ Bo3ayxoM. OTHOIIEHHE MeETaHa,
npornaHoOyTaHoBol cMmecH, OeH3uHa, mapaduHa K OpOMHONM BOJEe M pacTBOpPY I€pMaHraHaTa Kanus. B3pelB cMecH MeTaHa U XJIOpa, WHUIMHPYEMbIN
ocsemieHueM. Boccranornenue okcuaa menu (I11) mapadguaom.

lapocTrep>kHeBble U O0BEMHBIE MOJEIN MOJEKYJI CTPYKTYPHBIX M TPOCTPAHCTBEHHBIX HM30MEPOB ajikeHOB. OObEMHbIE MOJETU MOJIEKYN aJKEHOB.
[Tonydyenue sTena u3 sTaHosa. OOGecIBeUnBaHKE STEHOM OpOMHOM BoAbl. OOECIIBEYMBaHNE STEHOM pacTBOpa MepMaHranara kanus. ['openne sTeHa.

[Tonydyenue anetwieHa u3 kapbuma kanpiiusg. Ousznueckue cBoicTBa. BzammogelcTBue aneruieHa ¢ OpoMHON BojaoW. B3ammopaelicTBue ameTuiieHa C
pacTBopoM nepmaHranata kanus. ['openue anermieHa. BzanMoaelicTBue aneTuiieHa ¢ pacTBOPOM COJIM MEAU UM cepedpa.

Mopnenu (mapocTtepHeBble U OOBEMHBIE) MOJEKY alKaJMEHOB C Pa3IUYHBIM B3aWMHBIM PACIOJIOKEHUEM T-CBSI3eU. /Jenonumepuzayus Kaydyka.
Monenu (mapocTep>KHeBble 1 00bEMHbBIE) MOJIEKYJT aTKaJUEHOB C PA3JIUYHBIM B3aMMHBIM PACIIOJIOKEHUEM T-CBsi3el. Koa2ynayus MieuHo2o coka Kay4yKoHOCO8
(Monouas, 00y8aH4uKo8 uiu uxyca).

[lapocTep>KHEBbIE MOJENN MOJIEKYIT IIUKIOATKAHOB U ankeHoB. OTHOIIEHHE TUKJIOTEeKCaHa K PacTBOPY MEpMaHraHaTa Kajius U OpOMHOM BoOJIE.

[lapocTep>kHeBbIE 1 00bEMHBIE MOJIETH MOJEKYNl OeH30Jla U ero roMoJioroB. PazzeneHue ¢ mMOMOIIbIO AETUTENbHON BOPOHKU CMecH OEH301-BOJa.
PactBopenue B OeH30ii€ pa3iMUHBIX OPraHMYECKUX U HEOPraHWYecKuX (HampuMep, cepbl) BEIIECTB. OJKCTpAarMpoBaHHE KpacUTENed U JPYrux BEIIECTB
(Hampumep, oaa) OeH30J0M U3 BOJHOTO pacTtBopa. I'openue Oenzona. OTHomieHne OeH305la K OPOMHON BOJE M pacTBOpY NepmanraHata kaius. [lomydenue
HUTpoOEH3011a.

Komnexuus «[IpupoaHpie HCTOYHUKH YTIIeBOA0PO10BY. CpaBHEHHE MPOIlecCOB TopeHust HedTH U npupoAHoro raza. O6pasoBaHue HEDTIHON MIICHKHA HA
nmoBepxHOCTU BoAbl. KaTanutudeckuii kpekuHr napaduna. PactBopenue napaduna B GeH3MHE U HCTIapeHHe pacTBOpuTeNs U3 cMmecu. [lnaBnenue napaduna u
€ro OTHOIIIEHHE K BoJie (pacTBOpEHUE, CPaBHEHUE TUIOTHOCTEH, cMaunBaHue). Pa3aenenue cmecu 6€H3MH-BOIa TIPU TOMOIIH IETUTETLHON BOPOHKH.
JlabopaTopHbIe ONBITHI.

2. Wsrorosnenue napaguausupoBanHoit Oymaru. 3. O6napyxkenue HyO, caxu, CO; B mpoaykTax ropeHus cBeuu. 4. M3roTtoBieHrne MoieTieil raloreHoankaHoB.
5. O6Hapy»keHue HempeaeNbHbIX coeInHeHnl B HedrenpoaykTax. 6. O3HaKOMIIeHHE C 00pa3liaMy MOTUATHIICHA U MTOJIUIIPOTIUTICHA.

7. Pacrio3HaBanue oOpa3IoB alkaHOB U alkeHOB. 8. OOHapyKeHHe BOJbI, CaXXU M YTIEKUCIOTo ra3a B MPOIYKTax TOPEHHs YTIeBOAOPOaoB. 9. M3roToBneHue
MOJIEJICH AJIKUHOB U X U30MEPOB.



10. O3nakomnenue ¢ koyuiekiuedl «Kaydyk m pesmna». 11. O3HakomiieHue ¢ (U3HUECKUMHU CBOMCTBamMH OeH3omna. 12. M3roToBieHHE W HCIOJIb30BAHHE
npocteiiniero npudopa s xpomarorpaduu. 13. Pacno3naBanue opranumueckux BemecTB. 14. OnpeneneHre KayeCTBEHHOTO COCTaBa mapaduHa Wiau OeH307a.
15. Tlonyyenue areTusieHa u ero okucierue pactrBopom KMnO, unm 6poMHO# BOJIOH.
IpakTHyeckne padoThl.
1. KauecTBeHHbII aHAJIN3 OPraHUYECKUX COEAMHEHUN.
2. YTIIeBOAOPOIBI

Tema 4. Kucinopoacoaep:kauue yrieBoaopoabi (26 uacon)

Cnupmur. CoctaB u kiaccuukanus cnuptoB. M3omepus cnupToB (IOJIOKEHUE THUAPOKCUIIBHBIX TPYII, MEKKIACCOBAsl, «YIJIEPOJHOTO CKEJIETa).
@duznyeckue CBOMCTBAa CIHUPTOB, UX IHOJydeHHe. MexMomeKkyisipHas BOAOpPOJHas cBs3b. OcobeHHOCMU 2IeKMPOHHO20 CMPOEHUsT MOLEKYl CHUPMOS.
XUMUYECKHE CBOWCTBA CIHPTOB, OOYCIOBJIEHHbIE HAJWYHMEM B MOJIEKyJaX T'HAPOKCHWIBHBIX TpyII: oOpa3oBaHHE aJKOrOJIATOB, B3aHUMOJEHCTBHE C
raJIor€HOBOIOPOAAMHU, MEXKMOJEKYISIpHAas W BHYTPUMOJIEKYISIpHAs JAETUApaTaius, dTepuuKaius, OKUCICHHE U AeTruapupoBaHue coupToB. OcoOEHHOCTH
CBOMCTB MHOTOATOMHBIX CIUPTOB. KauecTBEHHAs peakius Ha MHOTOATOMHBIE CIUPTHL. BakHeulne MpeacTaBUTENM CHUPTOB. PU3HOJIOTHYECKOE NIEUCTBUE
MeTaHoJIa ¥ 3TaHoJa. AJIKOT0JIM3M, ero nociuenactsus. [IpodunakTrka agkoronusma.

@Denonvl. Genomn, ero puznyueckue CBOMCTBA U MojlyueHue. XUMUYeckre cBocTBa (peHosa kak pyHKuus ero crpoenus. KucnotHeie cBoiictBa. B3anmuoe
BJIUSIHUE aTOMOB U I'PYIII B MOJIEKYJIaX OpraHn4YecKHUX BellecTB Ha npuMmepe ¢eHona. [lonukonnencanus genona ¢ popmanpaerugoM. KauecTBeHHas peakius Ha
¢denoin. I[Mpumenenue denona. Kraccuguxkayus gpenonos. CpaBHEHUE KUCIOTHBIX CBOWCTB BELIECTB, COAEPIKAIMX THAPOKCHIIBHYIO TPYIILY: BOJABI, OJHO- U
MHOTOATOMHBIX CIUPTOB, peHosa. DnekmpoduibHoe sameweHue 6 beH3onoHom Konvye. Il puMeHeHrne npou3BoIHbIX (peHoma.

PacuerHble 3a1aun. BerunciieHus o TepMOXUMHUYECKUM YPABHEHUSIM.

JdemoHcTpauuu.

dusnyeckre CBOKWCTBA ATaHOJIa, MpomnaHoa-1 u Oyranona-1. IllapocrepkHEBBIE MOJEIIM MOJIEKYT H30MEPOB ¢ MoJeKyIsspHbIMU dopmynamu C3HgO u C4H10.
KonndecTBeHHOE BBITECHEHHME BOAOpoAa M3 chnupTa HarpueMm. CpaBHEHHE pEAKIUi TOPEHUS ATUIIOBOTO M MPOMMUIOBOTO CHHUPTOB. CpaBHEHHE CKOPOCTEH
B3aMMO/ICHCTBUS HATPUSI C ATAHOJIOM, MPOIaHoJIOM-2, riaunepuHoM. [lonydyenue npoctoro 3¢upa. [lomyuenue cnoxuoro a¢upa. [lonyuenue sTeHa u3 3TaHona.
PactBopumocTs (heHosa B BoJie Mpy 0OOBIYHOM U MOBBIIICHHON TemnepaType. BeitecHenue dhenomna u3 penonsta HaTpus yrojapHOM kucioToi. Peakuus denona c
xnopuaom xkenesa (I11). Peakuus ¢penona ¢ hopmanbaeruaom.

IpakTuyeckue padborTsbl.

3. CriupThl

Anvoecuovt. Kemonut
CrtpoeHue MoOJIEKyNl ajbJETHAOB M KETOHOB, MX H30Mepus U HoMmeHknarypa. OcOOEHHOCTH CTpoeHUs KapOOHHIBbHOW rpynmnbl. DuU3NYECKue CBOICTBA
dbopmanpaerua U ero romosioroB. OTAeNbHbIE TMPEACTAaBUTENN albIACTUIOB M KETOHOB. XHMMHUYECKHE CBOWCTBA ajibJAETHI0B, OOYCIOBJICHHBIC HAJIUYUEM B
MOJIeKYJe KapOOHWIBHOU TpyNIbl aTOMOB (THAPUPOBAaHUE, OKMCICHHE aMMHAYHBIMH PacTBOpaMu okcuaa cepebpa u ruapokcuaa meau (II)). KauectBennsie
peakiuu Ha anpAerubl. Peakius monukoHaeHcauu dopManbaeruaa ¢ peronom. OCOOEHHOCTH CTPOEHHUS U XUMUYECKUX CBOMCTB KeTOHOB. HykneodunbHoe
MIPUCOETMHEHHE K KApOOHUIBHBIM COEIUHEHUSIM. B3aumuoe enuanue amomos 8 moaexynax. I anroeenuposanue anb0e2uo08 u KemoHos no UOHHOMY MEXaAHU3MY Hd
ceemy. Kauecmeennas peaxyus Ha MemuiKemoHbl.

JdeMoHcTpanum.

[lapocTep>kHEBbIE MOJEIU MOJEKYN albJETUIOB M HM30MEPHBIX UM KeTOHOB. OkucieHue OeH3alpJeruaa Ha Bo3ayxe. Peakims «cepeOpsHOTO 3epKaiay.
OxucieHnue anpIeruoB.

IIpakTnuyeckune padoThI.

4. Anpaeruipl U KETOHBI



Kapoonoewvie kucnomoi. CtpoeHre MOJIEKyll KapOOHOBBIX KHCIOT UM KapOOKCHIBHOU rpymnmbl. Knaccudukanus m HOMEHKIaTypa KapOOHOBBIX KUCIIOT.
@usnueckue CBOMCTBAa KapOOHOBBIX KHUCIOT M MX 3aBUCHMOCTb OT CTPOEHHsI MOJEKY!l. Kapbonoevie xuciomel 8 npupoode. buonocuueckas ponv kapboH08bIX
kucrom. OOIIME CBOWCTBA HEOPraHWYECKUX W OPraHMYECKHX KHCIOT. BiusHuE yrieBOAOpPOAHOTO pajauKana Ha CHIIy KapOOHOBOW KHCIOTHI. Peakius
STepU(HKALNH, YCIOBUS €€ MPOBeACHUS. XMMUYECKHUE CBOMCTBA HETIPEIEIbHBIX KApOOHOBBIX KHCIIOT, 00YCIIOBICHHBIC HATMYHUEM TT-CBS3H B MOJIEKyIe. Peaxyuu
INEKMPOPUTLHOCO 3aMeujenus ¢ yuacmuem OeH30UHOU KUCIOMbI.

Cnosicnvte 3gpupvr. CTpoCHUE CIOKHBIX YPUPOB. H30Mepust CLONCHBIX IPuUpos («y2nepooHo2o ckeiemay u medckiaccosas). HoMeHKIaTypa CIIOKHBIX
a¢upoB. OOpaTUMOCTh peakuy ATepU(PUKALNN, THIPOIN3 CIOKHBIX 3(upoB. PaBHOBecHe peakiuu STepUPHKAINNA — TUAPOIIN3a; (PAaKTOPHI, BIMSIONIME HA
Hero. PemnieHne pacueTHBIX 3a/1a4 Ha OMpEENICHHE BBIXOJA MPOJYyKTa peakiud (B %) OT TEOPETHYECKH BO3MOKHOTO, YCTaHOBJIEHHE (HOPMYJBI M CTPOCHHS
BEILIECTBA MO MPOJYKTaM €ro Cropanust (Wiu THAPOJIN3A).

Kupwr. Kupel — croxxHble 3QUpbl TaUIepuHa U KapOoHOBBIX KUCIOT. CocTaB M cTpoeHue kupoB. HomeHknatypa u kinaccudukanus xupos. Macna.
XKupst B npupozae. buonornueckue ¢ynkumm xupoB. CpoiicTBa kupoB. OMbUIEHHE >KHpPOB, MoyydeHUEe MblIa. OObSCHEHHE MOIOIIMX CBOMCTB MbLIA.
I'unpupoBanue xxuakux xxkupos. Maprapus. [lonstue o CMC. O0bsicHenne Motomux cBoiictB Mputa 1 CMC (B cpaBHEHUN).

JeMoHCcTpanum.
3HaKOMCTBO C (PU3MYECKUMHU CBOWCTBAMHU HEKOTOPBIX KapOOHOBBIX KHCJIOT: MYPaBbUHOW, YKCYCHOMW, NMPOMHOHOBOM, MacisHOW, IIaBENEeBOW, JMMOHHOM,
OJIEMHOBOM, CTeapUHOBOM, OeH301HON. Bo3ronka OeH30iHON Kuca0Thl. OTHOLIEHHE Pa3IMYHBIX KapOOHOBBIX KUCIOT K BoJe. [losyueHue npusTHO maxHyiero
cioxHoro 3¢gupa. OTHoleHHe K OpOMHOI BOJ€ M PAacTBOPY MEepMaHraHaTa Kajusi NMpeAeabHOM M HempenenbHol kapOoHOBBIX kucioT. lllapocrepikHeBbie
MOJENU MOJIEKYJ CIIOKHBIX 3(UPOB U HM30MEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOIIEHHE CIMBOYHOIO, MOJCOJIHEYHOIO W MAIIMHHOTO Maciia K BOJHBIM
pacTBopaM Opoma U NepMaHraHaTa Kausl.
JlaGopaTopHbIe ONBITHI.
16. PactBopenue rimiepuna B Bojae. 17. Bzaumoneiictsue rimiepuna ¢ CU(OH),, 18. Pextudukamnms cmecu Boga — 3tanon (1-2 cragum). 19. BzaumoneiictBue
(denomna ¢ pactBopom mienoun. 20. Pacno3naBanne pacTBopoB (eHOJIATA HATpUs U KapOoHaTa HaTpus (6apOoTak BeIIBIXaeMoro Bo3ayxa). 21. Bzaumopeiicteue
¢denona ¢ OpomHOM Bomoi. 22. Pacmo3HaBaHWE BOJHBIX pacTBOpPOB ¢eHona W riauiepuHa. 23. 3HaKOMCTBO C (PU3WYECKMMH CBOMCTBAMH OTEIBHBIX
Mpe/ICTaBUTENIeH aabJAETUI0B M KETOHOB: alleTalbJerujia, aleToHa, BOJAHOTO pacTBOpoB ¢opmainpaeruaa. 24. OxucieHue 3TaHoja B dTaHalb. 25. Peakuus
«cepebpsHoro 3epkana». 26. Okuciaenne anpaeruaoB ruapokcugoMm meau (I1). 27. Tlonyuenue denondopmanbaeruanoro moiauMepa. 28. B3ammoneiicTBue
pacTBopa YKCYCHOM KHCJIOTHI ¢ MakHueM (muHKOM), okcunoM Memu(ll), ruapokcumom xkenesa(lll), pactBopom kapOoHaTa HaTpus, paCTBOPOM cTeapaTa Kajus
(mbma). 30. OTHOLIEHHE CIIOXKHBIX 3QHUPOB B BOJE M OPraHMYECKHM BellecTBaM (Hampumep, Kpacutensm). 31. BeiBeaeHue >KUPHOTO MATHA C MOMOIIBIO
cioxHoro s¢upa. 32. PacTBOpUMOCTh KMpPOB B BOJIE U OpraHMYECKUX pacTBopurensx. 33. Pacmo3HaBaHue CIIMBOYHOTO Macia M MaprapuHa C MOMOIIBIO
nojakucieHHoro Tterioro pacrsopa KMnQy 34. Tlonyuenue mbiia. 35. CpaBHEHHE MOIOIIUX CBOMCTB X03sHcTBeHHOro Mbuta 1 CMC B ecTKO# BoJe€.
JKCNepUMEeHTAIbHbIE 3aJa4H.
1. Pacno3naBanue pacTBOpOB aileraTa HaTpus, KapOoHaTa HaTpus U creapara Hartpus. 2. Pacmo3naBanue oOpa3loB CIMBOYHOTO Macja W MaprapuHa. 3.
[Tonmyuenue kapOOHOBOM KUCTOTHI U3 MbLTA. 4. [lonydeHne yKCyCHOM KUCIOTHI U3 alleTaTa HaTpHsl.
IIpakTnyeckune padoTsl.
5. Kap6oHOBBIE KHCTOTHI

Tema 5. YraeBoabl (9 yacos).
MoHo-, mu- u nonucaxapuasl. [IpeacraBurenu Kaxaou rpymnisl.
buonorudeckas pons yrieBogoB. VX 3HaueHHE B )KM3HU YeIOBeKa U 00IIecTBa.

Momnocaxapuowl. I'moko3a, ee ¢puznueckue cBoiictBa. CTpoeHHe MONEKYIbl. PagHogecus 8 pacmeope 2itoKo3vl. 3aBUCUMOCTh XUMHUYECKUX CBOWCTB
TJIFOKO3bI OT CTPOCHHSI MOJEKynbl. BzaumoneiictBue c rumpokcumom meau (II) mpu kKoMHATHOW TemiiepaType W HarpeBaHWU, dTepu]HKaIMs, peakius



«cepebpsiHoTo 3epkanay, ruapupoBanue. ['moko3a B npupoje. buonorndeckas poss Toko3bl. [IpuMeHeHHne TIII0OKO3bl HA OCHOBE €€ CBOMCTB. DPyKTO3a Kak
n30Mep IIoK03bl. CpagHeHue cmpoeHusi MONeKYI U XUMUYECKUX C8OUCME 2II0KO3bl U (hpyKmo3vl. PpyKmosa 6 npupooe u ee bU0I02ULeCKAsl PO.ib.

Hucaxapuowsr. CtpoeHue qucaxapuioB. BoccraHaBiuBaroliye U HEBOCCTaHaBIUBaroUIue aucaxapuabl. Caxaposa, JakTo3a, MajlbT03a, UX CTPOCHHUE U
ouosornueckas posb. ['maponus aucaxapuaos. [IpoMblieHHOE MOTYyYeHUE caxapo3bl U3 IPUPOIHOTO CHIPHSI.

Honucaxapuowvr. Kpaxman u 1eiwirono3a (CpaBHUTENIbHAS XapaKTEPUCTHUKA: CTPOEHHE, CBOWMCTBa, OuWoJornueckas poiib). Du3nueckue CBOMNCTBA
noJicaxapuioB. XUMHUYECKUE CBOWCTBA IMosMcaxapuaoB. ['maposn3 nonucaxapunoB. KauecTBeHHast peakuust Ha kpaxmai. [lommcaxapuabl B mpupojne, ux
ouonornueckas poib. [Ipumenenne nonmucaxapuoB. MckyccTBeHHBIE BOJIOKHA. B3anmoieiicTBrE 1eTUTI0I03bI C HEOPTaHUIECKUMU B KapOOHOBBIMH KHCIIOTaMH.
JeMoHcTpanum.

OOpa3supl YrieBoJoB W U3Jenuii U3 HUX. B3ammoneiictBue caxaposbl ¢ ruapokcuaoM memu (I1). ITomydeHne caxapara Kaiublids W BBIICICHHE Caxapo3bl U3
pacTBopa caxapara Kanblus. Peakius «cepeOpsHOTO 3epKaia» Juid rIoKo3bl. OTHOLIEHHE pacTBOPOB caxapo3bl U MajbTO3bl (JIaKTO3bI) K ruapokcuay menu (II)
npu HarpeBaHuH. O3HaKOMJIEHHE C (U3NYECKMMHU CBOMCTBaMHM LEJUIIO03bI M Kpaxmaya. HaOyxaHue nemnono3sl U Kpaxmana B Boje. [lomyuenue HuUTpata
L[EJUTIOIO3BI.
JlabopaTopHble ONBITHI.
36. O3HakoMJICHHE C (U3MYECKUMH CBOMCTBaMU TIOKO3bL. 37. B3aumopeiictBue riroko3bl ¢ CU(OH), npu pasnuuHoit Temneparype. 38. KucmotHslil ruaposms3
caxapo3bl. 39. 3HaKOMCTBO ¢ 0Opa3znamu noaucaxapusoB. 40. OOHapyKeHHe KpaxMaya ¢ TOMOIIbI0 KAYeCTBEHHON peakiny B Meje, xjiebe, KieTdyaTtke, Oymare,
KJIeicTepe, norypre, Maprapune. 41. 3HaKOMCTBO ¢ KOJUIEKIIMEW BOJIOKOH.
JKCNepUMeHTAJIbHbIE 3aa4H.
1. Pacno3naBanue pacTBOPOB IJIIOKO3BI U TiHIiepuHa. 2. OnpeneneHie HaIMUus Kpaxmana B Mefie, xjiede, MaprapuHe.
IIpakTuyeckue padboThl.
6. Yraesoapl. 7. UnenTudukaius opraHiuecKux COeAMHEHUH.

Tema 4. A3orconep:xanrue coennenus (10 yacon)

Amunwt. CoctaB u ctpoeHue amuHoB. Kinaccudukanus, nzomepus ¥ HOMEHKJIaTypa aMUHOB. Anudarnyeckue aMuHbl. AHWIMH. [lodydeHne aMUHOB:
AIKWJIMPOBAHME AaMMHaKa, BOCCTAHOBJICHHE HHUTpPOCOSAMHEHMN (peakuusi 3uHUHA). Du3nMyeckue CBOIicTBA aMUHOB. XHMHYECKHE CBOWCTBA AMMHOB:
B3aMMOJICIICTBHE C BOJIOM U KUCIOTaMU. ['OMOJIOrn4ecKkuil psii apoOMaTUHYECKUX aMUHOB. ATKuauposanue u ayuiuposanue amunos. BzaumMHoe BIMsHUE aTOMOB B
MOJIEKYJIaX Ha MpuMepe aMMHUaKa, anupaTuiecKux U apoOMaTHYeCKX aMUHOB. [IpuMeHnene aM1HOB.

Amunokucnomer u o0enaku. CoctaB U CTPOCHHE MOJIEKYJ aMUHOKHUCIOT. M3oMepuss aMHHOKHUCIOT. J|BOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB
aMUHOKHCIIOT U €e MPUYHMHBI. B3anmoieicTBue aMMHOKUCIIOT C OCHOBaHHUSIMH. B3auMmoeiicTBe aMUHOKHUCIIOT C KHCIOTAMHU, 00pA308aHUe CLONCHBIX IPUPO8.
OO6pa3oBaHue BHYTPUMOJEKYISPHBIX coyiel (OumosipHoro noHa). Peakiusi moauKoHIeHCAIIMM aMUHOKUCIOT. CHHTETUYECKUE BOJIOKHA (KallpoH, SHAHT U Ap.).
buonoruueckas poiab amuHOKUCIOT. [I[puMeHeHre aMUHOKHCIIOT.
benku xak mpupoanbsie Ouononumepsl. [lentuanas rpymnmna atoMoB u nentuaHas cBssb. [lentuapl. benku. IlepBuunas, BTopuuHas U TpeTUYHAs CTPYKTYPHI
OenkoB. XMMHUYECKHE CBOICTBAa OENIKOB: TOpeHME, JACHATypalus, THIPOJIN3, KaueCTBeHHbIE (L[BETHbIE) peakiuu. buonornyeckue yHkiumu OenkoB. 3HaueHHE
OenkoB. Yemseepmuunas cmpykmypa 0enko8 Kaxk azpezayus 60enxkosvix u Hedenkogvix monexyn. ['mobanbHas mpoOiema OENKOBOTO TOJOJAHUS U MYTH €€
peLIeHus.

Hyxkneunogvie kucnomer. OOl T1aH CTpOEHUsT HYKIEOTUAOB. [IoHATHE O MUPUMUAMHOBBIX U MYPUHOBBIX OCHOBaHUAX. [lepBUuHas, BTOpUYHAs U
TpetuuHas cTpykrypsl Moiekyiasl JHK. buonornueckas pons AHK u PHK. I'ennas unxenepus u OuorexHosiorus. TpaHcreHHble (OPMBI KHUBOTHBIX H
pacTeHui.

JdeMoHCcTpanum.
dusnueckue cBOMCTBa MeTHIaMHUHA. [ opeHre MeTuinamMuHa. B3anumoeiicTBrue aHUIMHA U METWJIAMUHA € BOJIOM U KucinoTamu. OTHOLIEHHE OEH30J1a U aHWIMHA K
O6pomHOi#1 Boge. OkpalivBaHue TKaHEW aHWIMHOBBIMHM KpacuTensMu. OOHapyxkeHHe (DYHKIHMOHAIBHBIX TPYNI B MOJIEKyJaX aMUHOKHCIOT. Heilrpamu3anus



[IEJIOYU aMUHOKUCIOTOH. HelTpanu3anust KucioTbl aMUHOKUCIOTON. PacTBopenue u ocaxaenue OenkoB. [lenarypauus OenkoB. KauecTBeHHBIE peakiuu Ha
6enxu. Moaenu monexynsl JIHK u paznuunbix Bunos mosuexkyn PHK. OGpasubl npoayKToB MUTaHUS U3 TPAHCTEHHBIX (DOPM pacTEeHU M )KUBOTHBIX; JIEKAPCTB U
IIPeNnapaToB, U3rOTOBJIEHHBIX C IOMOLIbIO TEHHON HHKEHEPUH.
JlabopaTopHbIe ONBITHI.
42. V3roToBiieHHE IMIAPOCTEP)KHEBBIX MOJENCH MOJIEKYyJl HM30MEpHBIX amMHuHOB. 43. M3roToBneHme Mojeield M3oMepHbIX MoOJekyn cocraBa CsH7NO,. 44,
PactBopenue GenkoB B BoJie U X Koaryssius. 45. OOHapykeHue 0eKa B KypuHOM SIAIIE U B MOJIOKE.
IIpakTnuyeckune padoThI.
8. AMUHBI. AMUHOKHUCIIOTBL. benku

Tema 5. Brojiornyeckn aKTHBHBIE OPraHHYecKue coeanuenus (8 yacon)

Bumamunw. Ilonstue o Buramunax. Ux knaccudukanus u o6o3nauenne. Hopmsl norpedinenus BuTaMuHoB. BojgopacTBopruMble (Ha mpuMepe BUTAaMHHA
C) u xupopactBopuMbIe (Ha mpumepe BUuTaMiuHOB A u D) Butamunsbl. [loHsiTe 00 aBUTaMHUHO3aX, TUIIEP- U TUTIOBUTaMUHO3axX. [IpoduiakTika aBUTAMHUHO30B.
OTtnenbHBIE IPEACTABUTENHN BO1OpacTBOpUMBbIX BUTaMUHOB (C, PP, rpynmsl B) u sxupopactBopumbix ButramuHoB (A, D, E). MIx 6uonoruueckas poJib.

Depmenmor. Tlonstue o (QepMeHTax Kak O OHOJIOTMUECKHX KaTalu3aTropax OeIKOBOW NpUpOAbl. 3HAYeHHWE B OHOJOTUM W TIPUMEHEHUE B
npoMeblnieHHocTH. Knaccudukamnus gpepmenToB. OcOOEHHOCTH CTPOEHHUS U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTD U 3P (eKTUBHOCTh. OCOOEHHOCTH CTPOCHHUS U
CBOICTB B CPaBHEHUU C HEOPTraHMUYECKUMHU KaTalln3aTOPAMHU.

TI'opmonui. IloHsiTHE O TOPMOHAX KaK OMOJOTUYECKH aKTUBHBIX BEIIECTBAX, BHIMOJHSIIOUINX YHIOKPUHHYIO PETYISIHNIO )KU3HEAEATEIbHOCTH OPraHU3MOB.
Knaccudukanus ropMOHOB: CTEPOUIbI, IPOU3BOAHBIE AMUHOKUCIIOT, OJIUIENTUHbIE U O€TTKOBbIE TOPMOHBI. OTeNbHbIE PEACTaBUTEIN TOPMOHOB: 3CTPAIHOI,
TECTOCTEPOH, NHCYJINH, aIpEHAJINH.

Jlekapcmea. Tlonste 0 IlekapcTBaX KaK XHMMHOTEpPAleBTUYECKUX Mpernaparax. ['pynmbl JekapcTB: cyinbhamuabl (CTPENTOLW[), aHTUOUOTHKHU
(mennuwiuIMH), acnupuH. be3omacHble crnocoObl MpUMEHEHUs, JieKapcTBeHHbIe (GopMbl. KpaTkue ncropuyeckue CBEACHHS O BO3HUKHOBEHHMHM M Pa3BUTUU
XUMUOTEpANUK. MeXaHu3M JEHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX IIPENapaToB, CTPOCHHE MOJIEKYJ, MNPOTHO3MPOBAaHME CBOWCTB HAa OCHOBE aHalIM3a
XUMHYECKOTO CTpOCHUA. AHTHUOMOTHUKH, UX KilaccH(UKalMs MO CTPOEHHUIO, TUIY M CHEKTpy nedctBusa. JucOaktepno3. HapkoTuku, HapkomMaHus U ee
NpopUIaKTHKA.

JdemoHcTpauuu.

O6pa3upl BUTaMUHHBIX npenaparoB. [lonmuBuramunsl. Ummroctpanuu dotorpaduil )KUBOTHBIX C Pa3IMUYHBIMU (OpMaMU aBUTAaMHUHO30B. CpaBHEHHE CKOPOCTH
paznoxenuss HyO; mon nelictBueM ¢epmenta (katanassl) u Heopranmdeckux karaimuzatopoB (KI, FeCls, MnO,). Ilnakar unu xomorpamma ¢ U300pakeHHEM
CTPYKTYPHBIX (hOPMYI 3CTpaauoia, TECTOCTEpPOHA, aapeHannHa. B3aumoneiictBue agpenanuHa ¢ pactBopoM FeCls. benkoBas mpupoaa mHCynnHa (I[BETHBIC
peakiuu Ha Oenku). [lmakatel uam komorpammbl ¢ (opmyrnaMu aMmuja CyiabGaHWIOBONH KHUCIOTHI, TUTHAPO(OIMEBONH KHCIOTHI, OCH3WINEHHUIMIIINHA,
TETPALMKINHA, [Ie)oTaKCUMa, aCIIUPUHA.

JlaGopaTopHble ONBITHI.

46. O6GHapyxeHHEe BUTaMUHA A B pacTuTenbHOM Mache. 47. O6napyxenue ButamuHa C B 101m04HOM coke. 48. OOHapyxeHHe BuTamMmuHa D B jkenTke KypruHOTO
aiina. 49. @epMeHTaTUBHBIN TUAPOJIN3 KpaxMmana noja aerctsueM amuiasbl. 50. PasznoskeHue nepokcuia BoAopoJa MoJ AeicTBHEM Karanasbl. S1. JlelicTBue
JETUIPOTeHa3bl Ha METWJICHOBBIN cuHMU. 52. VcnblTaHue pacTBOPUMOCTH aJpeHalMHA B BOJE U COJIAHOM Kuciote. 53. OOHapyXeHue acnupuHa B TOTOBOM
JIeKapCTBEHHOM (opme.

IIpakTnuyeckne padoThl.

9. leficTBre (hepMEHTOB Ha pa3IMYHbIC BEIECTBA.

10. AHanu3 HEKOTOPBIX JIEKAPCTBEHHBIX IIPENapaToB (aCupuHa, apaneTaMmona).



HANUMEHOBAHUE TEMbI BCETO
YACOB
Brenenue 5

Tema 1. Ctpoenne u knaccuduranus |9
OPraHU4YeCKUX COCTMHECHUH.

Tema 2. Peakuuyn opraHn4ecKkux 7
COEIMHEHN

Tewma 3. YrieBomopo a6t 26
Tema 4. 26

Kucnopoacoaepxarue yriieBoa0po, bl

Tema 5. 9
VYrieBoasl
Tema 6. 10

A3oTcoIepKaIIe COCTMHEHUS

Tema 7. bruosiornuecky akTUBHBIE 8
OpraHMYECKUEe COCTUHEHUS

O00011IeHNE U cUCTEMAaTU3 AU 2

Hroro 102

3. Y4eOHo-TeMaTHYecKHid IIaH 3 Yac B Hexeaw; Beero 102 v,
YMK O.C.I'abpuensina

INPAKTUYECKHE
PABOTbI

1.KayecTBeHHbI aHaINM3 Opra-
HUYECKUX COECTUHEHUMU.
2.YT111eBoA0OPOIbI

3. CriupThl 1 HEeHOITBI
4. AnpIeTupl ¥ KETOHBI
5. KapOboHOBBIE KUCTOTHI

6. YriueBoasl
7. Unentuduxanus
OpPraHMYECKUX COCIMHECHUI

8. AMUHBI. AMUHOKHCIIOTEL
benkn

KOHTPOJIBHBIE PABOTBI

Kontponbnas padota Nel o remam «CTtpoeHue u
KJaccu(ukaIus OpraHuuecKux coequHeHu» u «Peakiuu
OPraHUYEeCKUX COCAUHEHUIN

Konrtponsnas padora Ne2 1o teme «YTIeBOI0POIBI».

Kontposbhas padota Ne 3 o teme

«CrapThl, PeHOIIBI, KApOOHMUITBHBIE COCTUTHCHUS.
Kontposbhas padota Ne 4 o Teme «KapOOHOBBIE KUCTOTHI U
WX TIPOU3BOJIHBICY.

Kontposbaas padota Ne 5 mo remam «YTiieBoab» u
«A3oTcoaepxaliye CoOeTUHEHUS.

Urorosast koHTpoJbHas padoTta (Neb)

6



5. KanennapHo-TemaTu4eckoe nianuposanue. Xumusa 10 kiace

Ne Kanen-napusie Tema, Tvn ypoxa, IInaHupyemsble pe3ynbTaTsl Bunsl TBopueckasi, Monyns
ypoka CPOKH pernoHaIbHBINA OCBOGHHE IPEIMETHBIX 3HAHUIL VY JIesITENBHOCTH, WCCIIEZIOBATENbCKAsl | BOCIUTATENbHOU
KOMITOHEHT, (6a30BbIe TOHATHS) (hopma paboThI MPOEKTHAs paboThI
npohopreHTAIIHS JIeSITETbHOCTD «IIKONBHBINA YPOK»
ydanmxcs
BBenenue (5 yacon)
1 1 Hen Mecto u poins IIpeamer oprannueckoit xumuu. | Llenenonaranue, PabGora c
CEeHT oprannueckoil Xumun B | OCOOEHHOCTH CTPOECHUS olpe/ieNieHr e TEMBI yPOKa, | Y4eOHUKOM.
cUCTeMe HayK O CBOWCTB OPraHMYECKHX COEIH- aHanu3 0OBEKTOB JIEMOHCTp. MaTep
MIpUpOJIE. HEHWH. 3HaueHHe U poJib opra-
Ypok u3ydeHHs HOBOTO | HUYECKOW XHWMHH B CUCTEME
Marepuaia €CTECTBEHHBIX HAaYK M B )KU3HU
obmmectBa. Kpamxkuil ouepx
ucmopuu pazeumusl
Op2aHU4ecKou Xumuu
2 1 "HEn Teopust cTpoeHuUs Jlpeamockuiky co3manms YMeHne opraHu30BaTh Pa6ora c Coobmrenue 1o
CeHT OpPTaHUYECKHUX TEOPHH CTPOSHWS BEIIECTB: BBITIOTHEHHUE 33/TaHUN MOJIENISIMH OpT. TeMe
COEIIMHEHU I paboTHI IPEAIECTBEHHUKOB, YUUTEIS COTIIACHO BEIIIECTB
A.M.bytneposa. paboter A.Kekyie u YCTaHOBJICHHBIM ITPaBIIIAM
KoMOnHnpoBaHHBIIA O.®paHKIaHa, y9acTue B paboThI B KaOuHETE
cwesne B r.11nelepe.
OCHOBHBI€ TTOJIOKEHUS TEOPUHU
ctpoenus A. M. byrnepoga.
XUMHYECKOE CTPOEHUE U
CBOICTBA OPraHUYECKUX
BemiectB. [loHsATHE O TOMONOTHH
u romonorax. zomepust
3 1 Hex Ctpoenue aToma DNeKTpOHHOE 00JIaK0 B OpOH- Pa3BuTHE HaBHIKOB Pat6ora c
CeHT yraepona. Tajb, WX (POPMBI. DIEKTPOHHBIE | CAMOOIIEHKU U YIEOHIKOM.
KomOuHMpOBaHHEIH U 3JIEKTPOHHO-TpaduiIecKue caMoaHaJn3a. JIEMOHCTp. MaTep
(hopMyIBI AaTOMOB yTIIEpOAa B
HOPMaJIFHOM ¥ BO30YKJIEHHOM
cocrostHusiX. KoBaneHTHAsI CBS3b
U €€ Pa3HOBHIHOCTH (CUTMa U
- cBsi3b). OOpa3oBaHue
monekyn H,, Cly, N,, HCI, H,0,
CH,, C,H,, CoH,
4 2 Hen Banentnsie cocrosaus | IlepBoe BanenTHOE coctosiHue — | dopmupoBanue Pabora ¢
CEeHT aToMa yriepoja. (Sp-ruGpuau3anms) Ha IpUMepe | OCO3HAHHOTO 1 MOJIENISIMH OpT.
KomOunupoBaHHBIN MOJIEKYJl METaHa U 3TaHa. JOOpOXKENaTENbHOTO BEIIECTB




Bropoe BasieHTHOE coCTOsIHUE
2
(Sp~- rubpumuzanms) Ha

OTHOILICHUS] K MHCHUIO
JPYroro 4eJ0BeKa.

5 2 "Hen BaneHTHEIE COCTOSHMS | IIPUMEPE MOJIEKYJIbI TUJICHA. CocraBnare man pemenus | Padora ¢ Pemenne
CEeHT aToMa yrieposa. Tperbe BaneHTHOE COCTOSIHUE - | mpobiembl. PaboTas mo MOJIENISIMH OpT. 3aHUMATEIbHBIX
KomMOuHMpOBaHHBIH SP-TUOpUIU3aIs - Ha IPUMEPE JjiIaHy, CBEpsTh CBOM BCIIECTB 3ajga4
MOJIEKYJIbI alleTHIIeHA. JIeCTBUS € LENbIO U, IPU
I'eomerpust Monekys 3TUX HEOOXOMMOCTH,
BEIIECTB U XapaKTepUCTHKA UCTIPABJISATH OMINOKH
BHJIOB KOBAJICHTHOW CBS3H CaMOCTOSTENBHO.
Tema 1. CTpoenue u ki1accupuKanus OpraHud4ecKux coenHeHuil. (9 yacoB)
6/1 2 Hen Krnaccuduxarmst Knaccudukanus opranmueckux | CpaBHeHUe, aHaIU3, PabGora c
CEeHT OpPraHUYeCKHUX COEIMHE- | COEIUHEHHI MO CTPOSHHUIO HaOIoIeHe Y4EOHUKOM.
HUH. YIJIEPOAHOM LIETNH: aluKInIec- JIEMOHCTp. MaTep
YpoK u3ydeHus: HOBOro | Kue, IMUKINYECKHe, pa3BEeTBIICH-
Marepuaia Hble, Hepa3BETBIEHHBIE; 10 THITY
aTOMOB B IIEMH; 110 HATWYHIO WITH
OTCYTCTBHIO KPaTHBIX CBSI3€H; MO
O0COOCHHOCTSIM JIEKTPOHHOT'O
CTPOCHUSL.
7\2 3 Hen Krnaccuduxarus Knaccudukanms opranmdeckux | YMEHHE OPraHH30BaTh Pabora ¢
CEHT OpPraHMYECKHUX COCIUHE- | COeNWHEHHH M0 (PYHKIMOHATE- BBINOJIHEHUE 3alaHUH MOZIEISIMU OpT.
HUM. HBIM I'PYyIIaM: COUPTHL, GEHONBI, | YUUTEINS COIJIAaCHO BEILIECTB
AIMHUHHCTpaTHBHAS IIpOCThIE 3(UPBL, abAErUAbI, YCTaHOBIJIEHHBIM ITPaBHIIAM
KOHTpPOJIbHAs padoTa. KETOHBI, KapOOHOBBIE KHCIIOTHI, paboThI B KaOMHETE
KoMOnHUpOBaHHBIIA CIIO’KHBIE S(UPEI
8\3 3 Hen Krnaccuduxarus Knaccudukanms opranmdeckux | YMEHHE OPraHH30BaTh Pa6ora ¢
CEHT OpPraHHYECKHUX COSIUHE- | COeNWHEHHH M0 (DYHKIIMOHAE- BBINOJTHEHUE 3aJaHUN MOZIEISIMH OpT.
HUH. HBIM TPYIIaM aMHHBI, HU- YUUTENSI COTJIACHO BEILIECTB
KomOuaMpOBaHHBIHI TPOCOEANHEHHS, AMUHOKHCIIOTBL. | YCTAaHOBIIEHHBIM MTPaBHIIAM
Krnaccudukanus no paboTHI B KabuHETE
MOJIEKYJIIPHOM Macce:
MOHOMEPHI U TOJTUMEPBI.
9\4 3 Hen OCHOBBI HomenknaTtypa TpuBuaibHas Pa3BuTHE HaBEIKOB Pabora ¢ Coo01renue o 3acimyra A.M.
CEHT HOMEHKJIATYPbI ( ucropuueckas), CaMOOLIEHKH U MOZEJSIMH OpT. TeMe Bytneposa B
OpPraHNYEeCcKHX palnMoHasbHas1, MeKIyHapoIHas | caMOaHaIHu3a. BEILIECTB pa3BUTHH
COEIMHEHNH. HIOITAK. ITpuHUImms: OpraHNYecKOn
KomOuHMpOBaHHBI COCTaBJIEHUS Ha3BaHUHI XUMMH.
OpPraHUYECKUX COECIUHEHUH 1O
10\5 4 nen OCHOBEBI paloHaIbHON HOMEHKIIATYpE: dopMupoBaHue Pabora co
CEHT HOMEHKJIATYypBI [POU3BOJHOE OT MPOCTEHIIETrO OCO3HaHHOTO U CXEMaMH,
OpPraHMYCCKHUX OpEICTaBUTEIIA pAJia, JOOpOXKENaTENbHOTO TabIHIAMH




COEIMHEHNH. andaBUTHBIA TOPSIIOK OTHOLICHUS] K MHEHHIO
KomOunupoBaHHbIH MepeYnCIICHHS 3aMECTUTENCH. JIPyroro yesoBeKa.
[IpuHIunIE! cocTaBneHus
HAa3BaHUH OPTaHUYECKUX
COCIMHEHUN 110 HOMEHKJIAType
HIOITAK: BbIOOp TTaBHOM LIeMH,
CTapLIMHCTBO 3aMECTUTEIEH.
11\6 4 Hen Wzomepus B Uzomepusi, GpyHKIIMOHABEHBIE CocraBmnars 1ad pemienust | Padora B mapax CocraBnenue
CEHT OpraHUYEeCKOW XVUMHUH M | TPYIIIBI B OPraHHYECKUX npobiemsbl. Paboras mo TEXHOJIOTUYECKOM
€e BUJIBL. COE/IMHEHUSX. 3aBHCUMOCTh IUTaHy, CBEPSITh CBOU HEMOYKH
KomOuHMpOBaHHBIH CBOMCTB BENIECTB OT JIEUCTBUS C LIETBIO U, IPU
XUMHAYECKOT'0 CTPOCHHS. HE0O0XO/MMOCTH,
CTpyKTypHast H30Mepus U ee UCTIPABJISATH OMIMOKH
Bujpl. [IpocTpancTBeHHAs CaMOCTOSTENBHO.
12\7 4 men Wzomepus B n30Mepus U e€ BUJIBIL: DopMyIHpOBAThH PaGora c
CeHT OPraHMYEeCKON XUMUHK U | TEOMETPUYECKasi U ONTHYECKas. | COOCTBEHHOE MHEHHE U Y4EOHUKOM,
€€ BHU/IpBI. buonorndeckoe 3HadueHHE OII- ITO3UITHIO, Ta0IMIIAMU
KoMOnHupOBaHHBIH TUYECKOU U30MEPUU. apryMeHTHUpOBaTh U
KOOPJAMHUPOBATH €€ C
TO3UITUSAMU HapTHEPOB
13\8 1 Hen O0o061eHue u Krnaccudukanus opranvueckux | Pa3BuTre HaBBIKOB Pabora ¢
OKT CHCTEMATH3ALI coenuHeHuit. Homenxkiatypa CaMOOLIEHKH U Y4EOHUKOM,
3HaHUI [0 CTPOGHUIO U | TPUBHAJIbHAS caMOaHaJIM3a. TabIMLIAMU
KIaccuuKaum ( mcropudeckas), paruoHaIbHAL,
OpPraHUIECKUX mexaynaponHas MIOITAK.
COEMHEHNI
14\9 1 Hen O0o6meHue u Knaccudukanms opranugecknx | YMEHHE CTPOUTH Pab6ora B rpynmax
OKT CHCTEMaTH3aIs coenuHennii. HomeHnkmaTypa s¢dhexTuBHOE
3HAHUU M0 CTPOCHUIO U | TPUBUAJIbHAS B3aUMOJICHCTBUE C
KJaccupuKauu ( ucTopuyeckas), palMoHaNIbHAs, | OJHOKIACCHUKAMU MPH
OpPraHMYEeCKUX mexayHaponnas WIOITAK. BBIIIOJTHEHUH COBMECTHOM
COeIMHEHUI paboThI
Tema 2. Peakuun opraHu4ecKux coegfuHeHui (7 4acoB)
15\1 1 Hen Tumsl XUMUYECKHUX Tumbl XUMUYECKUX peakuil B CocraBmats wiad peutenus: | PaGora B mapax
OKT peakuuii B opraHnyeckoi xumuu. Peaknimm | mpoGnembl. Paboras mo

OpPraHHYECKON XMMHHU.
Peakuun
NIPUCOENHEHHS U
3aMeLICHUS
KomOunupoBaHHbI#

paavKaJbHbIE U HOHHBIE.
[TonsiTHe 0 peakusaX 3amMertie-
Husl. ['anorennpoBanue aaKaHOB
1 apeHOB, LIETOYHON THIPOJIN3
rajioreHasikaHoB. [IonsTHE O
peaKusaX NPUCOSTUHEHUS.
['unpupoBanue, THIPOTANIOTEHU -

IUTaHy, CBEPSTh CBOU
JICWCTBUS C LENbIO U, IPU
HEOOXOJUMOCTH,
UCTIPABJIATH OIIMOKH
CaMOCTOSTEILHO




16\2 2 Hen poBaHUe, TaJOTCHUPOBAHUE. DopMynupoBaTh Pabora c
OKT Tuner XUMITICCKHIX Peakuuu nonumepusanuu u COOCTBEHHOE MHCHUE U y4eOHUKOM,
peakiuim s nonukonieHcaruu. [lonstue o TIO3UIIHIO, TabIMIaMu
OpraHMYCCKOM XUMHH. | pheaxnpax oTmennenus. Jlerua- | apryMeHTHpOBAaTh U
Peaxun pupoBanue. Jleruaparamusi. KOOPJMHHUPOBATH €€ ¢
TIPHCOCTMHCHHA 1 HerunpoxnopupoBaHue Ha MO3UIMSAMU TAPTHEPOB
3aMCIICHHS 5 TIpUMepe rajoreHanKaHoB.
Kombunnposantit IToHsiTHE O KPEKMHTE AJIKAHOB.
17\3 2 Hen Peaknuu oTiiemienus Peaxiuu H30Mep?3annn. PasBuTne HaBLIKOB Pa6ota B rpymmax
OKT 1 U30MEPHU3AIHH. FOMOHHTVH%CKHH M TETCPOIN™ | camooueHKH 1
KoMOuHMpOBaHHbII THUCCKIH PasphIB KOBANCHTHOM | ¢ay0anamms3a.
XUMHUYeCKOU cBA3U. [loHsATHE O
18\4 2 Hen Peaxmun otmerieHust HyK1eopuIe 1 snekTpodue. Oco3naBarth nmoTpedHOCTh | Pabora ¢ Coobmienue 1o
OKT U M30MEpHU3allnu. B3aumroe BIHAHKE ATOMOB B 1 TOTOBHOCTH K YUEOHUKOM, TeMe
KombOuanpoBaHHBIi MOJICKYIaX OpTaHIHiCCKuX caMo00pa30BaHUIO JIEMOHCTP.
BeriecTB. HAyKTUBHBIN U
Me30MepHBIHN 3 (PeKThI.
19\5 3 "Hen PeakimmoHHBIC YaCTHITHI YMeHue CTpouTh Pa6ora c
OKT B OpraHUYecKOn JIOTHYECKOE pacCcyXIeHue, | yueOHHKOM,
xumun. Bzanmuoe BKITIOYATOIIIEe TabIunaMu
BITUSTHIE aTOMOB B YCTaHOBJIEHHE IPUIHHHO-
MOJIEKYIIe. CIIEJICTBEHHBIX CBA3EH
KoMOnHUpOBaHHBIIHA
20\6 3 Hen 006o001IeHHE 1 CrtpoeHue u dopmynrpoBaTh Pabora B rpynmax | Pemenue
OKT CUCTeMaTH3aIus KJacCU(pUKAIUSI OPTAaHNYECKNX | COOCTBEHHOE MHEHUE H 3aHUMATENbHBIX
3HaHUH O CTPOEHUU U coelMHEHUN. TUIbl XUMUYECKUX | MTO3ULHUIO, 3a1a4
KImaccuduKaum opra- | peakuuid. Mzomepus apryMEeHTHPOBATh U
HUYECKUX COSAMHEHUH, KOOPJWHUPOBATEH €€ ¢
XUMHYECKUX PEaKIIHsIX TTO3UIIVSIMY TTAPTHEPOB
B OPraHUYEeCcKOU
XUMUH.
KomOuHMpOBaHHEIH
21\7 3 Hen Kontponbhas pabora YMeHue CTpouTh
OKT Nel mo remam JIOTHYECKOE paccykIeHHe,

«CtpoeHnue u
KJIacCU(pUKAIUs
OpraHUYEeCKUX
COCIUHCHUNY U
«Peakn
OpPraHU4eCKUuX
COCIMHCHUIDY

BKJIIHOYArOmee
YCTAHOBJICHUC ITPUYINHHO-
CICACTBCHHBIX CBsI3eit




Tema 3. YriieBogopoabl (26 yacoB)

22\1 4 Hen AJIKaHBI. IIpenenbHblE YrIeBOa0POIb, Oco3naBaTb notpedbHocts | Pabora ¢ Tekctom, | CooOmieHue,
OKT Crpoenue, nzomepus, o6Gmas GopMyita, roMonoruyec- | 1 TOTOBHOCTB K CpaBHEHHUE MPEe3CHTALUN
HOMEHKJIATypa, Kast pasHOCTh, XHMHIECKOE camMo00pa30BaHUIO
mojydeRHe m cTpoenune. KoBaneHTHBIE CBSI3U
(uznvecKe CBONCTBA. 3
o B MOJICKYJIaX, Sp° —THOpuIr3a-
KomOunupoBaHHBIH
uus. M3omepus yriaepoaHoro
CKerera.
23\2 4 wen AJKaHEbI. CucreMaTuuecKkas Oco3naBath nmotpedHocTh | Pabora ¢ TexcroMm, | CooOrieHue,
OKT Crpoenue, nzomepus, HOMEHKJIATYPA. ONPECICHIE Y TOTOBHOCTH K CpaBHEHHUE MPEe3CHTALUN
HOMEHKJIATypa, MOTEKYJIAPHOI (hOPMYITBI camMo00pa30BaHUIO
TofydeHAC H ra3zo00pa3HoOro yriieBoopojaa
(hm3mueckue cBOMCTBRA. .
N IO ero IIOTHOCTH ¥ MacCOBON
KombOuanpoBaHHBIi
JIOJIN DIIEMEHTA.
24\3 4 men XUMHUYECKrEe CBOMCTBA | XUMHYCCKUE CBOICTBA: dopmupoBaHHe Pa6ora co
OKT aJIKAHOB. TrOpeHUe, ralloTeHUPOBAHUE, OCO3HAaHHOI'O 1 cXeMamMu,
KoMOnHrpoBaHHBIIA TepPMHYECKOE PasTIoKeHNe, JIOOPOKETATEIILHOTO TabIUIIAMHI
JETHIPUPOBAHUE, OKUCIICHHE, OTHOIICHUA K MHCHHIO
JIPYTOro YellOBEKa.
n3omepusanusa. MexaHuzm
p OrneHnBaHME PE3YIHTATOB
€aKIMY 3aMelieHus. Peakuus .
peaxt m 1t CBOECH NIeSITENBHOCTH Ha
Bropua. ypoke
254 5 Hen XyMUUecKre cBoiicTRa | XMMHUYECKHE CBOHCTBA: DopMHUpOBaHHE Pa6ora co
OKT AIKAHOB. rOpeHue, raJoreHupOBaHue, OCO3HAaHHOI'O 1N cXeMamMu,
KOMOMHHMPOBAHHBIMIO | TEPMUYECKOE PA3IOKEHHUE, JI00pOsKeENATENLHOr O TabmMIaMH
JETHIPUPOBAHUE, OKUCIICHHE, OTHOMICHIA K MHCHHIO
JIPYroro YelIOBeKa.
n3oMepuzanus. MexaHuszm
P OueHuBaHME PE3YIbTATOB
peaknuu 3amerieHus. Peakius CBOEH! IeATENLHOCTH Ha
Bropua. ypoke
26\5 5 Hen AJKeHBI. HenpenenbHble yrieBoaopoas Oco3HaBath MOTPeOHOCTH Pabora ¢ Coo01renue o
OKT CTpoeHHe, H30MepHs, | psija dTHIeHA (alKeHsl), SP° — Y TOTOBHOCTH K YUCOHUKOM, Teme
HOMEHKJIATYpa, THOPUAM3AINS DIIEKTPOHHBIX camMo00pa30BaHHUIO JEMOHCTD.
(hm3mueckuie CBOMCTBa, | opOuTasel yriiepoaHbIX aTOMOB,
MIOJTyYEHHE 6 —1 m-cBa3el. Mzomepus
KomOuHMpoBaHHBIH YIIIEPOHOrO CKEeTa U

MOJIOKEHHS TBOMHOM CBSI3H.
Homenknatypa.




I'eomerpuueckas usomepus.

27\6 5 "Hen J— HenpenenbHbie yriieBoaopoabt YMeHue CTpouTh Pabora c 3ammTa MpoeKTOB
. 2
OKT psaa 3THIIeHa (aJKeHbl), SP° — JIOTUYECKOE PACCYKICHUE, | yUCOHHUKOM,
Crtpoenue, nzomepus,
HOMeHKaTypa THOPUAM3AINS DIIEKTPOHHBIX BKJIIOYAIOIICE TabIMIAMHU
ypa, opOuTasell yriepoIHbIX aTOMOB, | YCTAHOBJICHHUE PUYMHHO-
(uznvecKre CBONCTBA, N N
6 —1 T-cBsi3ed. Mzomepus CJICICTBEHHBIX CBsI3ei
fofyHieHue JIEPOAHOIO CKeJIeTa u
KomOunupoBaHHbBIH yriep N
MTOJIOJKEHHSI TBOMHOM CBSI3H.
Homenknatypa.
I'eomerpuueckas usomepus.
28\7 2 Hex . Peakunu mprucoeuHeHMs. AnexBaTHO UCHONb30BaTh | Pabora c
XUMHUYECKHE CBOMCTBA
HOS10 ATKEHOB Peakiuy oKMCIGHUS U TTOJIUME- | PeUb JUISl IUITAHUPOBAHUS U | YICOHUKOM,
) . n3anuu aakeHoB. [Ipumenenue EryJISIIIUU CBOCH TabIUIIaMu
KomMOuHrpoBaHHBIIMA prsall p o PeryJi H
AJIKEHOB HAa OCHOBE MIX CBOMCTB. | JEITEIbHOCTH
MexaHu3M peakiuu IEKTPO-
(PUIBHOTO TPUCOCAUHEHUS K
ankeHaM. OKHCIIEHHE aJIKEHOB B
MSITKHX U KECTKUX YCIIOBHSX.
IIpaBuino MapKoOBHHUKOBA.
29\8 2 Hexl . Peakuuu npucoeIuHEHHMS. AJICKBAaTHO UCIOJIB30BaTh | Pabora ¢
XUMHUYECKHUE CBOMCTBA
HOSI0 ATKCHOB Peakmuy OKHICIIEHUS W TTOJIUME- | PEUb JUIS IUNIAHUPOBAHUSA M | YICOHHKOM,
) . pu3anuu ankeHoB. [[puMeHeHne | peryJsmuu CBOSH TabIUIIAMHU
KomOuanpOBaHHBIH .
AJIKEHOB HAa OCHOBE MIX CBOMCTB. | ACSITEILHOCTH
MexaHu3M peakiuu IEKTPo-
(hUITEHOTO IPUCOSTUHECHUS K
ankeHaM. OKHCTICHHE aJTKEHOB B
MATKUX M KECTKUX YCIIOBHUSX.
IIpaBuno MapKOBHHKOBA.
30\9 2 Hen OO0o011eHHE U AJIKaHBI, aJIKEHBI. PasBuTHE HABBIKOB Pa6ora ¢
HOSI0 CHUCTEMaTHU3AIIH Homenknatypa, nsomepus, CaMOOIICHKH U YIeOHIKOM,
3HaHUH 1O TeMaM CBOIICTBA, IOJy4YEHUE, caMoaHaIu3a. JIEMOHCTP.
«ATKaHBY U IpUMEHEHHE
«AJKEHBD»
31\10 3 Hen O000111EHNE U YcTaHoBIEHIE XUMHAYECKOHN Pa3BuTHE HaBEIKOB Pa6ora o Pemenne
HOSI0 CUCTEMaTHU3AIIH (hopMymBI BemiecTBa Mo CaMOOIICHKH U o0pasiry 3aHUMAaTEITbHBIX
3HaHHUH 110 TeMaM MAaCCOBBIM JIOJISIM 3JIEMCHTOB H caMoaHaJm3a. 3ajJa4
«ATKaHBIY U MIPOAYKTaM TOpEHUS
«AJKEHBI»
32\11 3 Hen AJKUHEL I'omonorudeckuii psan anTKuHOB. VYMenue BeIIENATH TJ1aBHOE | Pabora co
HOSI0 Crtpoenue, nzomepus, Oo6mas dopmyna. CtpoeHue B TEKCTE, CTPYKTYPHUPOBaTh | CXEMaMH,
HOMCHKJIATYpa, MOJICKYJIBI alleTHUIICHA U IPYTUX | y4eOHBIN MaTepuan TabIMIIAMHU

TMOJIYUYCHUC U

AJIKMHOB. I/IBOMepI/ISI AJIKMHOB.




¢usnvecKue CBONUCTBA.
KomOunnpoBaHHBIH

Homenknarypa ankunos. Iomy-
YEHME AIKUHOB: METAHOBBIN U

33\12 | 3 men Xumudeckre cBoicTBa | KapOMIHbIN criocoObl. dusuyec- | YmeHue CTPOUTH Pa6ota B mapax
HOs10 AJIKMHOB. KH€ CBOMCTBA aJIKMHOB. Peakuuu | addexrusroe
KomMOuHMpOBaHHBIH MIPUCOCIMHEHUS: TaIOTEHUPOBA- | B3aUMOJIENCTBUE C
HUE, TUPOTraloreHUPOBaHNE, OJTHOKJIACCHUKAMH TIPH
ruapartanus (peaxius Kyaepo- BBITIOJIHEHUHA COBMECTHOM
Ba), TuApupoBanue. Tpumepu- paboThl
3a1us aneruseHa B OEH301I.
OxucieHne anKiuHOB.
34\13 | 4 Hen [NoHsiTHE O TMEHOBBIX Oco3HaBatb notpedbHocTs | Pabora ¢ Coo01ienue mo
HOSI0 Anxapuent. Crpoerne yraeBogopoaax. Kayuyk xak Y TOTOBHOCTb K Y4eOHUKOM, TemMe
MOJIEKYII, U30Mepus, .
HOMEHKIATYPA. MPHPOJHEIH MOTHMED, €ero camMo00pa30BaHUIO JIEMOHCTD.
KoMOHMpOBAHHEL CTpOEHHE, CBOICTBA,
BYJIKaHU3AITISL.
35\14 | 4 Hen XuMudeckre cBoricTBa | Peakiuum nmprcoennHeHus, YMeHne CTpouTh PaGora c 3ammuTa nmpoektoB | Ponp JlebGenena B
HOSI0 ankamueHoB. Kayayku. | momumepusanuu. OCOOCHHOCTH | JIOTUYECKOE PACCYXKICHHE, | yU4eOHUKOM, MPOU3BOJICTBE
Pe3una. peaxuii MpUCOeINHEHHS K BKJIIOYAIOIIEe TabnuamMu BIICPBBIC B MHPE
KoMOnHMpoBaHHEIH QJIKAJMEHAM C COPSHKEHHBIMU YCTaHOBJICHUE IPUIUHHO- KaydyKa.
n-cBsi3siMu. CoronuMepu3anus CIICJICTBEHHBIX CBS3EH
36\15 | 4 Hen uxmoankaHbl. ITonsiTHE O MUKIJIOANKAHAX M UX | YMEHHUE CTPOUTH Pa6ora c
HOSI0 Crtpoenue, n3oMepus, cBoMcTBax. ['omMonornyeckuia JIOTUYECKOE PACCYXKIICHUE, | PUCYHKAMH,
HOMEHKJIATypa, psan u obmast popmyrna BKJTFOYATOIIICE cXeMamu,
CBOICTBa IIUKJIOATKAaHOB. M30oMepus. YCTaHOBJICHUE IPUYUHHO- | IpHOOpaMu
KoMOnHUpOBaHHBIIA XUMHUYECKHUE CBOMCTBA CJIEZICTBEHHBIX CBs3el
[IUKJIOAIKAHOB: TOPEHHE,
pasiioKeHHe, paTuKaIbHOe
3aMelleHne, H30Mepu3alys.
Oco0ble cBOMCTBa
[UKJIONIPOTIaHa, IUKII00yTaHa.
37\16 | 1 men [IpakTndeckas [IpaBuia paGoTsl B YMeHue CTpouTh Pabora ¢ Hccnenosanne
TeK pabota Nel. 71a00paTOPHH. JIOTUYECKOE PACCY)KACHHUE, | PUCYHKAMH, BBIJJAHHBIX
«KavecTBeHHBIH KauecTBeHnHsbIll aHam3 BKJTIOYAIOIIee CXeMaMH, BEIIECTB
aHaJIM3 OPraHUYECKUX | BEIIECTB. YCTaHOBJICHUE IPUYUHHO- | IpUOOpaMu
COEIMHEHUI. CJIEICTBEHHBIX CBsI3el
Y pOK-IPaKTUKYM
38\17 | 1 Hen ApomaThdeckue Apenbl. DnekTpoHHOe cTpoerne | Paboras mo miany, Pabora c TexcTom,
JIeK YTJIEBOJIOPOIBI. MoJeKyJbl. ['omonorn 6en3ona. | CBEpSTH CBOU ACHCTBHSA C CpaBHEHHE

CtpoeHne MOJIeKyIIbl
Oenzona. dusnyeckue
CBOMCTBA U CIIOCOOBI

W3omepus B psgy roMOJIOTOB.
[Tonyuenne u npuMeHeHne
OeH30J1a ¥ €ro TOMOJIOTOB.

LENbI0 U, IPU
HEOOXOUMOCTH,
HCTIPABJIATE OMHUOKH




MOJY4EHUS apEHOB. CaMOCTOSITENBHO
KomMOuHMpOBaHHBIH
39\18 | I Hen ApomaTHdeckue ApeHbl. DnektpoHHoe ctpoenre | Oco3HaBath moTpeOHOCTH | PaGoTa ¢ TekcToMm,
JIeK YTJIEBOJIOPOIBI. MoJeKyJbl. ['omonoru 6en3ona. | ¥ TOTOBHOCTH K CpaBHEHHE
CTtpoeHne MoeKyJIbl Uzomepus B psay TOMOIIOTOB. camMo00pa30BaHUIO
ocnzona. ®usnueckne | [lomydeHue u npuMeHeHHE
CBOMCTBA U CIIOCOOBI OeH30J1a M €ro TOMOJIOTOB.
MIOJIYYEHHSI APEHOB. Xumuueckre cBoiicTBa OeH30Ma:
KoMOuHMpOBaHHBIM peakiuu 3amenieHus (OpoMupo-
40\19 | 2 men X . BaHME, HUTPOBaHKe), npucoean- | Oco3HaBath norpedHOCTh | Pabora co Coobmienue,
JIEK VIMITHCCIE CBOUCTBA. o g (Bomopona, xiopa). Bza- | u roroBHOCTE K CXeMaMH, Mpe3eHTalus
6enzona. [Ipumenenue
KoMOMHupOBaHHbiii UMHO€ BJIMSIHAE aTOMOB B MOJIE- | CaM000pa30BaHUIO TaOJIUIIAMHU
KyJIe TONyoJa.
41\20 | 2 men Xumudeckue cBorictBa Oen3zona: | Oco3HaBath morpedHOCcTh | PaboTa co Coobmrenmue,
JIeK XyMideckue ceoficrpa | PEAKIMNA 3aMEILEHAS (Opomupo- | ¥ TOTOBHOCTH K CXEMaMHy, NIpe3eHTan s
BaHHE, HUTPOBAHMUE), IPUCOSAN- | caMO0Opa30BaHUIO TabIUIIAMHU
6enzona. [Ipumenenne
KoMGHHHPOBaHHBIi HeHus (Bomopoa, XJjiopa). Bia-
MMHOE BITUSTHAE aTOMOB B MOJIe-
KyJie TOITyoIa.
42\21 | 2 men I'emernyeckas cBsI3b CpaBHeHue cTpoeHus 1 cBoicTB | CocTaBisATh IJIaH pemieHus | PabGora B mapax
JIeK MEKIY KJIaccamu MPEACTbHBIX, HEMPENCTbHBIX U npobiemsl. Paboras mo
YTJIEBOJIOPOJIOB. apPOMAaTUYECKHX YIIIEBOJOPOJIOB. | IUIAHY, CBEPSATH CBOH
KoMOnHUpOBaHHBIIA B3auMocBs3b TOMOJIOTHUECKUX JIEUCTBUSA C LIETBIO U, IPU
PSAIIOB HEOOXOTMMOCTH,
HCITPaBJIATEH OMTHOKH
CaMOCTOSITEIIBEHO
43\22 | 3 Hen [Ipuponusie ucrou- [IpupomHbIii 1 TOMYTHBINA YMeHue CTpouTh Pabora c Tekctom, | Pekimama BemecTBa
JIeK HUKH yTJIEBOAOPOJOB. | HEPTSIHOH Ta3bl, X COCTaB U s¢dhexTuBHOE CpaBHEHHE
Hedts, nmpuponnsrii HCIIONb30BAHUE B HAPOJHOM B3aUMOJICHCTBUE C
ra3, KAMEHHBIN yTOJib. xossiictBe. Hed1h, ee coctas u OJTHOKJIACCHUKAMMU MPU
N3yuyenue HOBOTO cBoiicTBa. @paKOHHAS IIEepe- BBIITOJIHEHUU COBMECTHOMU
MaTepuana ronka He(tu. KpekuHr u apoma- | paboThl
TU3aIMsl HeTEenpOyKTOB.
44\23 | 3 mex OxpaHa OKpy>Karolel Cpebl. YMeHue CTpouTh Pabota ¢ Tekcrom, | Pexirama Bemecta
JEK IIpuponHbIe HCcTOY- OkTaHOBOE YHCIIO OEH3UHOB. s¢exkTuBHOE CpaBHEHUE
HUKH yriaeBonopoaoB. | CrocoObl CHHKEHUS TOKCHY- B3aMMOJCHCTBHE C
Hedts, npupoansrii HOCTH BBIXJIOIHBIX Ta30B aBTO- OJTHOKJIACCHUKAMU IPH
ras, KaMEeHHbIN yrojib. | MoOuiell. KokcoBaHue kamMeH- BBITTOJTHEHUH COBMECTHOM
Uzyuenne HOBOTO HOT'O YIJIsl, MPOAYKTHI KOKCO- paboThI
Marepuaia Banus. [IpoOnembl nonyueHus
KHUJIKOTO TOIUIMBA U3 YIJISL..
45\24 | 3 men O06006menne 3Hanmii mo | Yriaesopopoasl. [lomydenue, YMeHue CTpOuTh Pabora ¢




JIeK teme. [ToaroroBka k CBOMCTBa, IPUMEHEHHE, a¢dexTrBHOE yueOHBIM
KOHTPOJIBHOW paboTe H30MEpHs U HOMEHKIIATypa. B3aUMOJICHCTBHE C MaTepHuaIoM
KomOunupoBaHHbI# Pacuernsle 3agaun OJJHOKJIACCHUKAMH TPH
BBITTOJTHEHUH COBMECTHOIM
paboThI
46\25 | 4 men [IpakTudeckas [IpaBwuia paboTel B 1abopaTo- YMeHue CTpOUTh Pabora ¢ Hccnenosanue
JIeK pabora No2. pun. IIpaBuna Ge3onmacHOCTH JIOTUYECKOE PacCykKACHUE, | PUCYHKAMH, BBIJITAHHBIX
«YTIEeBOAOPOIIBI». npu paboTe ¢ eAKHUMH, TOPIOYU- | BKIIIOYAIOIIEEe CXEeMaMH, BEIIIECTB
Y POK-TIpakTHKyM MU M TOKCHYHBIMU BEIIECTBAMH. | YCTaHOBJICHUE MPUYUHHO- | TIpUOOpamMu
WnenTrdukanms opraHi4ecKux | CIEACTBEHHBIX CBS3el
COeMHEeHNH (3THJIeHa U METaHa)
47\26 | 4 Hen AJMHUHHCTpaTHBHAA Paboras no many, PabGora c
JIeK KOHTpOJIbHAs paboTta CBEPSTH CBOM JICUCTBHS C PUCYHKaMH,
Ne2 1o Teme UENbI0 W, IPU CXEeMaMH,
«YTIeBOIOPOABD). HEOO0XONMOCTH, npubopamMu
Ypok yuera u HCITPABJISATEH OMTUOKH
KOHTPOJISI 3HAHUM CaMOCTOSITEIILHO
Tema 4. Kuciopojacoaep:kamue yrjieBoaopoanl (26 yacon)
48\1 4 Hen COupThI: COCTaB, ATOMHOCTP CITHPTOB. DJIEKTPOH- | YMEHHE aJIeKBaTHO Pa6ora c
TIeK KJacCU(pUKAIUS H HOe cTpoeHne (DYHKIIMOHAIBHONH | WCIONB30BAaTh pedb IS YIEeOHIKOM,
M30MepHUsl CIHUPTOB. rpynmsl. Bogopoanas cBs3b TUTAHUPOBAHUS U TabIunaMu
Wzydenne HOBOTO MEX]Ty MOJICKYJIAMH, BIUSHIE €€ | PETYISIUU CBOCH
Marepuaia Ha (hU3NYECKHe CBOWCTBA CITUP- JIeSITeTHHOCTH
49\2 3 Hen XuMH4uecKkre cBOMcTBa | TOB. ['oMonorudeckuit psij mpe- CocTaBisaTh IIaH Pabora co Coobmienue mo
STHB MIpeaenbHbIX JETbHBIX OJJHOATOMHBIX CITHP- perIeHus IpoOIeMBL. CXEMaMH, TeMe
OIHOATOMHBIX toB. M30mepus. CoupThl: nep- Paboras no miany, TabIUIIaMHI
CIUPTOB. BUYHBIC, BTOPUYHBIE, TPETUYHBIE. | CBEPSATH CBOM JCHCTBHSI C
KomOuaMpOBaHHBIHI Homenknatypa ciuptoB. XUMH- | TIEIBIO U, TIPH
YECKUE CBOICTBA: TOPEHUE, OKUC- | HEOOXOAUMOCTH,
JIEHWE 70 aJIbJIETUI0B, B3aNMO- WCTIPABISTh OMIMOKH
JEWCTBHE CO IIEIOYHBIMU METANI- | CAMOCTOSTENBHO
50\3 3 Hen XHUMHYECKHE CBOMCTBA | JaMH, TaJIOTCHOBOIOPOJAMH, YMeHue BBIAETITD Pabora B mapax
SIHB MIpeebHbBIX KapOOHOBBIMH KHMCIIOTaMH. TJIABHOE B TEKCTE,
OJTHOATOMHBIX U [TonyyeHue CIMPTOB U3 TMPENENb- | CTPYKTYPUPOBATh
MHOT'0aTOMHBIX HBIX U HENPEAENbHBIX YIIEBOAO- | yueOHbINH MaTepual
CIIUPTOB. ponoB. [IpoMBIITIEHHBIN CUHTE3
KomOuHMpOBaHHBIM MeraHoua. [IpuMenenne cnupTos.
51\ 3 Hen XuMHYeCKre CBOICTBA | DTHJICHIIIMKOIb U IJIMLCPHH KaK | (DOpMUPOBAHHE Pabora ¢ CoobuieHue no
SIHB OpeacnbHbBIX OpEICTaABUTEIIN MHOIOaTOMHBIX OCO3HAHHOI'O U pUCyHKaMH, TEeME
OIHOATOMHBIX U cnupToB. OCOOCHHOCTU MX XUMHU- | 10GPOKENATENBHOTO CXEMaMH,
MHOT0aTOMHBIX YECKUX CBOWCTB, MPAKTHIECKOE OTHOILIEHUS] K MHEHHUIO npubopaMu




CIHUPTOB.
KomOunnpoBaHHBIH

OPpHUMCHCHUEC.

JPYroro 4eyoBeKa.

52\5 4 nen ®enonbl. Oenon. ®enod, ero pusnyeckue cBoii- YMeHue BbIAETATh Pabora ¢
SIHB Crpoenue, puzndeckue | cTBa U nomydenne. Kucnorasie TJIABHOE B TEKCTE, y4eOHUKOM,
U XUMHYECKUE cBoicTBa. B3anmHoe BiusiHIE CTPYKTYpPHPOBAThH JIEMOHCTD.
CBOICTBA. YPOK aTOMOB U I'PYIII B MOJIEKYJaxX y4eOHBII MaTepuat
W3y4YEHHS HOBOTO OpPraHUYECKHX BEIICCTB.
MaTepHana
53\6 4 "en ®denoubl. Denon. [MonmukonaeHcaius GpeHona ¢ CocCTaBJIATh TUIaH Pabora ¢ Hccnenosanue
SIHB Crpoenue, pusndeckue | Gopmanpaerngom. Kauecrsennas | pemieHust mpoOIeMBbl. PUCYHKaMH, cocTaBa IJ1acTMace
U XUMHYECKUE peakuus Ha denoin. [Ipumenenne | Paboras mo ruiany, CXEeMaMH, 1 BOJIOKOH
CBOMCTBa ¢denona. Kiaccupukanus CBEPSTH CBOM JICHCTBHS C | MpUOOpaMu
KomOunupoBaHHbBIH (heHonoB. DIeKTpoPHIILHOE LENbIo U, IPU
3aMelleHne B OCH30JIbHOM HEOOXOIMMOCTH,
KOJIBIIE. HCITPABJISATEH OMTUOKH
CaMOCTOSITEIBHO
54\7 4 men [Mpumenenue dpenona. | [IpumeHeHnEe MPOU3BOTHBIX dopmupoBaHHe Pa6ora co
SIHB KoMOnHUpOoBaHHBIIMA (denoma. OCO3HAHHOT'O U CcXeMaMi,
JIOOPOKETATEIILHOT O TabIUIIAMHU
OTHOUIEHUS] K MHEHHIO
JPYyroro 4eyoBeKa.
55\8 5 "Hen IIpaktrueckas padora | IIpaBmia paboTsl B maboparo- CocTaBisTh IIJIaH Pabora ¢ UccnenoBanue
SIHB Ne3 o Teme «Criupter | pun. [IpaBuima 6e30macHOCTH perIeHHs TPOOIEMBI. PHUCYHKaMH, BBIJJAHHBIX
" (peHOIBD). Paboras no miany, CXEeMaMH, BEIIECTB
Y POK-TIpaKTHKYM CBEpSITh CBOM JCHCTBUA C | mpubopaMu
LENbI0 U, IPU
HEOOXOIUMOCTH,
WCTIPABISTh OMIMOKH
CaMOCTOSITENBHO
56\9 5 Hen PN p— Anpnerunsl. Ctpoenue pynkmuo- | CocTaBiATh MIaH Pabora B mapax Pexnama BemectBa
STHB i HaJbHAS TPYMIA, €€ AIEKTPOHHOE | PemIeHUs MPOOIEeMBL.
KJIacCU(pUKaIus, o
crpoenue. ['omonornueckuii psa. | Paboras mo niany,
HMSOMEpH, Homenknartypa. CtpoeHue CBEPATH CBOM JIEUCTBHS C
HOMEHKJIATypa.
CrpocHue MorekyiI, KETOHOB. LENbI0 U, IPU
(hm3mueckue CBOCTBA. HeobXOomMOCTH,
KoMGHHupoBanHbiii UCIIPABJIAT OLIMOKH
CaMOCTOSITENBHO.
57\10 | SHen AJbIETHTBI: YMeHue CTpouTh Pabora co
SIHB KJaccupuKaus, JIOTHYECKOe CXeMaMH,
nu3oMepus, paccyxzaeHue, TabIMLIAMH
HOMEHKJIATYpa. BKJIIOYaloLIee

CtpoeHne MOJIeKyIl,

YCTAHOBJICHUC MPUYINHHO-




(usnvecKre CBONCTBA.

CJII€ACTBCHHBIX CBsI3CH

KomOunnpoBaHHBIH
58\11 1 Hex XuMuueckue cBolcTBa | XMMHUUECKHE CBOHCTBA aJIbJErH- VYMeHune BBIIEISITh Pabora ¢
¢es aJbJETH]IOB. JIOB: OKUCIJIEHUE, TIPUCOe- TJIABHOE B TEKCTE, y4eOHUKOM,
KomMOuHMpOBaHHBIH quHeHrue. OCOOCHHOCTH PEaKIUid | CTPYKTYPHUPOBATh Ta0JIMIaMu
oKHcIieHUs KeToHOB. [lonmyyenne | yueOHBIH MaTepuan
aJNbJETH]IOB U KETOHOB.
IIpuMeHenne MypaBbBHHOIO U
YKCYCHOTO aJIbJIETU/I0B. ATIETOH —
BAKHENIINH NPEACTABUTEIND
KETOHOB, €TI0 MPaKTHYECKOe
MIOJIb30BaHHUE.
50\12 | I men Peaxmust «cepeOpsiHoro 3epkanay, | [IporHozupoBaTh PabGora c
des Kauectsennbie okucnenue ruapokcuaa Meau (11) | xumuueckue coiicTa PUCYHKAMH,
PCaKiiH Ha AIBACTUABL | iy garpesannun. OKUCIEHNE BEIECTBA HA OCHOBE UX cXeMaMH,
KombunnposanHbiit OeH3aJIbIer/a Ha BO3ayXe CTpOEHHs! npudopamu
60\13 | I men [IpaBua paboTsl B 1abopaTo- YMeHHe CTPOUTh Pabora ¢ Hccnenosanue
[IpakTrueckas padora
¢es Nod 116 Teme pun. [IpaBuna Ge3omacHOCTH JIOTUYECKOe PUCYHKaMH, BBIJIAHHBIX
A\ aCCY)XJICHUE cXeMaMH BEIIIECTB
«Anpneruasl u PaceyxiL ’ i m
BKJTFOYATOIIICE pudopamMu
KECTOHBD».
YCTaHOBJICHUE TPUIMHHO-
Y PpOK-TIpaKTHKYM. N
CJICJICTBEHHBIX CBSI3el
61\14 | 2 Hen XUMUYeCKre ypaBHEHHS Ha YMmenne 0600maTh u Pabora ¢
Cucremaruzanus u N
¢es . CBOMCTBA BEIIECTB JJAHHBIX CHCTEMaTU3UPOBATh KapTOYKaMHu-
00001IeHre 3HaHuH 0
KJlaccoB, PellleHne pacueTHbIX M | CBENICHHS, TIONYYCHHBIC O | 3aJJaHUSMHU
crupTax, heHoaax u
JKCIIEPUMEHTAITBHBIX 3a]1a4 KJaccax
KapOOHMIIBHBIX
KHCJIOPOJICOCPIKAIINX
COC/TMHECHUSAX -
COCIMHEHUN
62\15 | 2 Hen XuMUYecKrne ypaBHEHHS Ha YMenue 0600maTh u PaGora ¢
Cucrematu3anus U o
¢bes . CBOMCTBA BEIIECTB JJAHHBIX CHCTEMaTU3UPOBATh KapTOYKaMHu-
00001IeHre 3HaHUH O
KJlaccoB, PellleHre pacueTHbIX U | CBEJICHHS, TIONYUYCHHBIC O | 3aJ[aHUSAMHU
cnupTax, heHonax u
IKCIEPUMEHTAITBHBIX 3a]1a4 KJaccax
KapOOHWIIBHBIX
KHCJIOPOJCOCPIKAIINX
COC/TMHEHUSAX .
COCIMHEHUN
63\16 | 2 Hen desp KonTponsnas padora

Ne 3 o Teme
«Cnuptsl, PEHOIBL,
KapOOHUJIbHBIE
COEIIUHEHU Y.
Ypok yuera u
KOHTPOJISl 3HAHUM




64\17 | 3 Hen deBp Kap6onoBbie kucnotel: | CTpoeHue KapOOHOBBIX KHCIIOT. dopMupoBaHUE Pabora c
CTpOEHHE, KiIac- DNeKTpOHHOE CTpOeHHE KapOOK- | OCO3HAHHOTO H WH(POPMAaITOHHBI
cudukanusi, CHJILHOH TpYyMIIbl, OOBSCHEHUE JI00pOXKeNnaTenbHOro MU pecypcamu,
HOMEHKJIATYpa. MOJBMKHOCTH BOJOPOAHOTO aTO- | OTHOLICHUS] K MHEHHIO pabora c
®dusnueckue cBoiictBa | Ma. OCHOBHOCTH KHCJIOT. ['OMOIIO- | ApYyroro uenoBeka. TaOIHIICH,
MpeAeTbHBIX THYECKUN PSAJ IPEeIeTTbHBIX OTHO- y4eOHUKOM
OJTHOOCHOBHBIX OCHOBHBIX KHCIIOT. XUMHUECKUE
KapOOHOBBIX KUCIIOT. CBOICTBA: B3aUMOJICHCTBUE C
VYpok u3ydeHusl HOBOrO | HEKOTOPHIMU METaJIJIAMH, IIEeN0-
MaTepuaia yaMmu, cnupraMu. M3mMeHeHune
65\18 3 Hex desp % . CHJIBI KHCJIOT I10J] BIIMSTHUEM CocTaBJIATh IJIaH Pab6ora co CooO1enue 1o
Hl\gﬂquKHe CBOHCTBA | 3aMecTHTENel B yTIEBOIOPOIHOM | PELICHHS IPOOIEMBL. CXEeMaMH, Teme
KapOOHOBBIX KHCIIOT. paaukane. OCOOEHHOCTH Mypa- Pa6oras no mnany, TabIUIIaMu
BbUHOW KHCIIOTHI. [Tonyuenue CBEPSITh CBOM JICUCTBHSI C
. KHCIIOT OKHCJIEHHEM aJbJCTHIIOB, | LEIbI0 U, IIPU
KombOuanpoBaHHBIi
CIIHPTOB, MPEACITBHBIX YTIIEBO- HEOOXOZIMMOCTH,
JloposioB. BaxkHeimue npescra- HCITPABJISATEH OMTUOKH
BUTENH KapOOHOBBIX KHCIIOT. CaMOCTOSITEIBHO.
66\19 | 3 mex dbesp XHUMHYECKHE CBOHCTBA IIporuo3upoBarhb Pabora ¢
KapOOHOBBIX KHCJIOT. XUMHYECKUE CBOWCTBA KapTOuKaMHu-
BEIIIECTBA HA OCHOBE MX 3aJJaHUSMHU
KoMOnHUpOoBaHHBIIA CTPOCHHUA
67\20 | 4 men CrosbIe ShHpE: CtpoeHue CI0XKHBIX 3(pHUPOB. YMeHue aHaau3upoBaTh, | Pabora ¢ TekcToM, | Pexknama BemiectBa
(hen PbL: HomenknaTtypa coxHbIX 3pHUpOB. | CpaBHUBATH, CcpaBHEHHE
MOJy4eHHe, CTPOCHHE,
[IpakTHdeckoe UCTIONb30BaAHHE KJIacCU(UIIMPOBATH U
HOMEHKJIATYpa,
3¢uposB. 0000maTh GakTe 1
(bm3mdeckue u
. SIBIICHUS. BBIABIATH
XUMHUYECKUE CBOMCTRA.
. NPUYHHBL U CIICJCTBUS
KomOuaMpOBaHHBIHI o
MPOCTHIX SIBICHUN
68\21 | 4 men CHOKHBIC SHDB: OOpaTUMOCTh peaKIu YMenue aHanu3upoBaTh, | Pabora c TekctoMm, | Pexknama BemectBa
tbeB Dbl srepudukanuu. ['uaponms CpaBHHBATB, CpaBHEHHE
MOJy4eHHEe, CTPOCHHE,
CIOXHBIX 3(GHpoB. PaBHOBeCHE KJIacCU(UIIMPOBATH U
HOMCHIUIATYpa, €aKIuu dTepupuKanuu 0000m1aTh akTel U
(uzmueckue u P p v
. SIBJICHUS. BBIABISATH
XUMHUYECKUE CBOMCTRA.
. NPUYKHBL U CIICJCTBUS
KomOuHMpoBaHHBIH o
IPOCTHIX SIBIICHUN
69\22 | 4 Hen [IpaBuia paboTsl B 1aboparopun. | YMeHUE CTPOUTH Pabora ¢ Hccnenosanune
[IpakTuyeckas pabora
¢es NoS 110 Teme [IpaBuia 6e3omacHocTH JIOTUYECKOe pPHCYHKaMH, BBIJTAHHBIX
- accyKIeHue cxeMamu BEILIECTB
«Kapbonossie Paceyii ’ ’ H
BKJIIOYaIoLIee npubopaMu
KHCIIOTBI.

Y PpOK-TIpaKTHKYM.

YCTAaHOBJICHUC ITPUYIUHHO-
CIICACTBCHHBIX cBsI3eit




70\23 1 "Hen JKupbl kak cioxHbIC 3OUPHI YMeHue ciymaTh Pabora c
MapT KutpbL. CocTas 1 DJIAIIEPUHA U KapOOHOBBIX YUUTENS U OTBEYATh Ha UH()OPMAITHOHHBI
PbL kucnoT. YKupsl B Ipupoe, ux BOIPOCKI, 00CYKIaTh MU pecypcamu,
CTPOCHUE MOJICKYJI. N
cpoiicta. [IpeBparieHue KupoB BOIIPOCHI CO pabota ¢
dusnyecKkue u .
N MUIIM B OpTaHu3Me. [ MApoIu3 U | CBEPCTHUKAMM, Ta0JIuIeH,
XUMHYECKUE CBONCTRA.
Maiia i CMC THAPUPOBAHKE KUPOB B TEXHHUKE, | aJICKBATHO UCIONB30BATh | YYCOHUKOM
o MIPOAYKTHI IepepadOTKH KUPOB. €ub JJIs TUTAHUPOBAHUS
KomOunupoBaHHbBIH POy pep p peib A POt
MU0 KaK COJIb BBICIIUX KapOo- U PEryJISLUU CBOCH
HOBBIX KHCJIOT, €r0 MOIOIIIEE JIESITEIbHOCTH
71\24 | 1 Hen Kupsr. CoctaB u neiicTBre. YMenue ananusupoBats, | Pabota co
MapT CTPOCHUE MOJICKYJI. CPaBHUBATB, CXEMaMHu,
dusnueckue u KJIaCCU(QUIIMPOBATH U Ta0JIMIaMu
XUMUYECKHE CBOWCTBA. 0000maTh GakTel U
Mpeina u CMC. siBJICHHS. BBISBIATD
KomOuanpoBaHHBIif IIPUYMHBI U CIIEICTBUSA
MPOCTHIX ABJICHUHN
72\25 | 1 Hen O06o06meHMEe U
MapT CUCTeMaTH3aIus
3HaHUH 10 TeMe
«Kapb6oHoBrie
KUCIIOTHL. CIIOKHBIC
a¢upsel. Kups».
73\26 | 2 men Konrponsuas padora
MapT Ne 4 1o Teme
«Kap6oHOBBIE KHCITOTHI
1 WX TIPON3BOJIHBIC
Tema 5. YrueBoasbl (9 yacoB)
74\1 2 "Hex Kitaccudukamms yrneBoaoB. dopmupoBaHue Pa6ora c tekctom, | CooOmienne mo
VrneBogsl, UX COCTaB U ¢ T PMHD ’
MapT du3nveckne CBOWCTBA, OCO3HAHHOTO U CpaBHEHHE TeMe
KJIACCU(pUKAITHSL.
HaxOXJIeHHUE B IPUPOIE, JIOOpOXKETaTENHFHOTO
Ypok n3ydeHust HOBOro
CTpOeHHUE OTHOIIIEHUS] K MHEHUIO
Marepuaia
JIPYTOro YelloBeKa.
75\2 2 Hen I'moko3a kak BasKHEHIIINHI CocTaBiIATh IIaH Pabora co
Monocaxapuasl.
MapT MIPEJICTABUTETh MOHOCAXAPUIOB. | PEIIeHUS MPOOIEMBI. CXeMaMH,
I'excosbl. ['toko3a u N
(bpyKTO3a dusnveckue CBOWCTBA, HAXOXK- Paboras no miany, TabIUIaMu
: . €HHE B MIPUPOJIE, CTPOCHHE, XUM. | CBEPATH CBOU JISHCTBHS C
KoMOuHMpOBaHHEIIH ety PHPOZE, TP ’ P A
CBOICTBA: B3aMMOJICHCTBUE C LEINBI0 U, TIPU
TUAPOKCUIAMH METaJIIOB, HEOOXOIUMOCTH,
PEeaKIuu OKUCIIEHUs, BOCCTA- UCIPABIISTH OMIMOKH
HOBJICHUSI, OPOXKCHUS, IPUMEHE- | CAMOCTOSITEIBHO.
76\3 3 Hen Monocaxapuisl. Hue. OpyKTo3a Kak u3oMep YMeHue opraHu3oBaTh Pabora ¢




MapT I'ekcosbl. ['moko3a u TJIFOKO3BI. BBITIOJTHEHUE 3aIaHUH WH(POPMAaIOHHBI
¢bpykTO3a. YUHUTENS COTJIACHO MU pecypcamy,
KomOunupoBaHHbI# YCTaHOBJICHHBIM
npaBuiIaM paboThI B
KaOHuHeTe
7\ 3 Hen Hucaxapuppl. Caxapoza. ®uznuec-kue Pa3BuTue HaBBIKOB PaGora ¢
MapT Baxneimnue CBOICTBa, HAXOXKICHHC B CaMOOIICHKH U UH(OPMAITUOHHBI
MIPEeCTaBUTENH IPUPOJIE, XMM. CBOMCTBA. camMoaHaJu3a. MU pecypcami,
78\5 3 Hen [onmucaxapumsl. Kpaxwman. CTpoeHre MOIEeKYIIbI. YMeHue BbIIETATh PabGora c
MapT Kpaxwman. Llemmonoza | Xumuueckue cBoiictpa. [Ipume- TJIaBHOE B TEKCTE, WH(POPMAITOHHBI
Henwue. llemtronoza. Ctpoenue CTPYKTYPHPOBaTh MU pecypcami,
MOJIEKYJIbl. XUMUYECKHUE CBOM- yaeOHBII MaTepuan
cTBa, npumeHenune. I[lonsarue 0o
79\6 1 Hen HCKYCCTBEHHBIX BOJIOKHAX HA dopmupoBaHue PaGora ¢
anp [Monucaxapupl. MIpUMepe aleTaTHOrO BOJOKHA. OCO3HAHHOTO U Tabnumed,
Kpaxwman. Lenmtonoza JIOOpOXKETaTENHHOTO Y4eOHUKOM
OTHOIICHUS] K MHEHHIO
JPYyroro 4eyoBeKa.
80\7 1 "HEn [IpakTuueckas pabora | IlpaBuia padboThl B taboparopuu. | Pa3BuTre HABBIKOB Pa6ora co Hccnenoranue
anp Ne6 no Teme [IpaBuna 6e3omacHocTH CaMOOLIEHKH U CXEeMaMH, BBIJIaHHBIX
«YTIeBoapI». caMOaHaJIM3a. TabIMLIAMU BEILIECTB
Y PpOK-TIpaKTUKYM.
81\8 1 Hen YMeHue aHanu3upoBaTh, | Pabora mo
anp CpaBHHUBATb, KapTOuKaM
CucremaTtnzanus u KJIaccu(UIUPOBATh U
00001IeHre 3HAHUIT 110 0000m1aTh (paKTel U
TeMe «YTIIEeBOABI» ABJICHUS. BBIABIAT
IOPUYMHBL U CICACTBUS
MPOCTHIX SBJICHUN
82\9 2 Hex [IpakTudeckas padora | [IpaBuima paGoTsl B 1abopaTopum. UccnenoBanue
arp Ne7 mo Teme [IpaBuia 6e3omacHoCTH BBIJJAHHBIX
«Mnentuduranns BEILIECTB
OpPraHNYecKHX COo-
€AMHEHUI»
Tema 6. AzoTcogep:xkamue coennnenns (10 yacos
83\1 2 "Hen AMUHBIL: CTPOEHUE, CrtpoeHue aMHHOB. YMeHune opraHu3oBaTh Pabora ¢ Pexnama Bemectsa
anp KJaccupuKaus, AMHHOrpyIIa, ee 3IeKTPOHHOE | BBHIIIOJHEHUE 3aJaHUN MHGPOPMAIIIOHHBI
HOMEHKJIATYpa, cTpoeHre. AMUHBI KaK YUYUTENSI COTJIACHO MU pecypcami,
MIOJTyYEeHHE. OpraHnmyYecKre OCHOBaHUS, YCTaHOBJICHHBIM TpaBuiaM | pabora c
dusnueckue u B3aMMOJICHICTBHE C BOJIOH U paboThl B KaOMHETE TaOJIHLIEH,




XHUMHUYECKHE CBOMCTBA.
Ypok u3yueHus HOBOro
Marepuaia

KHUCJIOTaMU. AHI/IJ'H/IH, €ro
CTpOCHUE, TPUYNHBL ocladIeHust
OCHOBHBIX CBOICTB B CpaBHCHUHA

Y4EOHUKOM

84\2 2 Hen AMUHBL: CTPOCHUE, C aMHUHAMU TIPEACTBHOTO PsjIa. Pa3BuTHE HaBBEIKOB Pa6ota co
anp KaccuuKamms, [Nony4enue anmimHa U3 CaMOOLICHKH U CXeMaMH,
HOMCHKJIATYpa, HUTpOOEH301a (peaKius caMoaHaJm3a. TabIMIAMHU
MOJIy4ICHHE. 3uHuHA), 3HAYECHUE B Pa3BUTUH
duznueckue u OpPraHUYecKOro CHHTE3A.
XUMUYECKHE CBOUCTBA.
KomOuHrpoBaHHBIT
85\3 3 Hen AMWHOKHUCITOTBI: CocraB ¥ cTpoeHHE MOJIEKYI ®dopmupoBanue Pabota ¢ Tekctom | CooOiienue o
anp COCTaB M CTPOCHHE aMHUHOKHCIIOT. V3oMepust OCO3HAHHOTO U Teme
monekyi. CBoiicTBa aMUHOKHUCIIOT. /[BOWCTBEHHOCTh | T0OpOXKENaTENbHOrO
AMHUHOKHCIIOT, UX KHCJIOTHO-OCHOBHBIX CBOMCTB OTHOIIECHUS] K MHEHHIO
HOMEHKJIATypa, AMHUHOKHCJIOT U €€ IPUYHHBL JIPYTOro YellOBeKa.
ITonyuenue B3aumMmonelictBue aMUHOKHUCIIOT
aMHUHOKHUCJIOT ¢ ocHOBaHMAMH. B3anmoneii-
KoMOnHUpOBaHHBIIA CTBUE aMHUHOKHCJIOT C KUCJIO-
86\4 3 "Hen AMUHOKHCITOTHI: TaMu, 00pa30BaHHUE CIIOKHBIX CocraBnsaTs IaH pemenust | Padora co
amp COCTaB M CTPOCHHUE 3¢upos. OOpa3oBaHHE BHYTPH- npoOiemsl. PaGoras mo CXEMaMH,
Mosekyi. CBolicTBa MOJIEKYJISIDHBIX colled. Peaknus | mutaHy, cBepsITh CBOH TabIunaMu
aAMHHOKHCIIOT, UX MTOJTUKOHIEHCAITTH aMUHOKFC- JEHCTBHS C LENbIO U, IPU
HoMmeHkatypa. [Tony- | 10T. CHHTETHYECKHE BOJIOKHA. HEOOXOIMMOCTH,
YEHHUE aMUHOKHUCIIOT buonornyeckas poiab aMUHOKUC- | UCIIPABJIATH OLIMOKH
KomOnHupoBaHHbIN n0t. [IpuMeHeHre aMMHOKHUCIIOT | CaMOCTOSTEIBHO.
87\5 3 "Hen benkn kak mpuponasie | benku kak mpupoaHbIe YMeHne aHaTu3upOBaTh, Pabora B rpynmax | Pexiiama BemecTBa
anp OuononuMepsl. Ouononumepsl. [lentuanas CpaBHHUBATb,
Buonorunyeckue cBs13b. [lenTuapl. benku. KIIACCH(UIUPOBATH U
(hyHKIIH GETTKOB. [lepBuunas, BTOpHYHAS U 0000m1aTh (paKTel U
3HauyeHue OEeNKOoB. TpPEeTUYHAsI CTPYKTYPhI OEIKOB. ABJICHUS. BBIABIAT
KomOuaMpOBaHHBIHI MPUYUHBI U CIIECACTBUS
IPOCTHIX SIBIICHUN
88\6 4 "en Bbenku kak npupopnbele | XUMHUYECKHE CBOWCTBA OEIKOB: | YMEHHE aHAIN3UPOBATh, Pabora B rpynnax | Peknama Bemectsa
anp OuonoIMMEpBHI. ropeHue, AeHaTypanus, CpaBHUBATb,
Buonoruueckue THIIPOJIN3, KaUECTBEHHbIE KJIacCU(UINPOBATh U
($yHKUNY OEITKOB. peaxuuu. buonornueckue 0000maTh HakTel U
3HaueHue OENKOoB. (hyHKITMY 1 3HaYeHUE OEKOB. siBJICHUsI. BBISBIATH
KomOunupoBaHHbI# IOPUYHMHBL U CICACTBUS
MPOCTHIX SIBIICHUN
89\7 4 men Hykneunnossle kucno- | OOmuii nmiuan crpoeHus Ymenue cnymath yuutens | PaGora ¢ TekcTom,
anp THL HykJeoTunoB. [lousTHe 0 Y OTBeYaTh Ha BOMPOCHI, CpaBHEHHE

KomOunupoBaHHBIN

MNUPUMHUJIVNHOBBIX U IMYPHUHOBBIX

00CYXJaTh BONIPOCHI CO




ocHoBanusx. [lepsuunas,
BTOPUYHAS U TPETUYHAS
CTpyKTYpbI Monekyisl JTHK.
buonornueckas pons AHK u
PHK.

CBEPCTHUKAMH, aJICKBATHO
HCIIONIb30BaTh pPeUb IS
TIAHUPOBAHUS U
peryssuu cBoeh

TSI TeNBHOCTH

90\8 4 "en [IpakTuueckas pabora | IIpaBuia paGoTsl B 1abopaTo- YMeHue CTpOUTh Pab6ora co Hccnenosanue
amnp Ne8 o reme «Amunbl. | pun. [IpaBuia 6e30macHOCTH JIOTUYECKOE PACCYXKIEHUE, | CXEMaMH, BBIJITAHHBIX
AMHHOKHUCIIOTHI. BKJTIOYaloIIee TabIUIaMH BCILICCTB
benkmw. YCTAaHOBJIEHUE IPUYUHHO-
Y pOK-TIpakKTUKYM CJIEZICTBEHHBIX CBS3e
91\9 5 Hen Cucremaruzanus u Bocnuranue
anp 0000111eHHe 3HAHUH TT0 9KOJIOTHYECKOM
yIJIEBOJIaM H KYJIbTYPBI.
a30TCOJIepPIKAIIM
COEINHEHUSIM
92\10 | Swmen Konrponsuas padora
arp Neo 5 o remam
«YTaeBonp» U
«A3zoTtcoaeprkarniie
COC/IMHEHUSD.
Ypok ydera u
KOHTPOJISl 3HAHUM
Tema 7. Buojioruyecku aKTUBHbIE OPraHuvdecKue coequHeHus (8 yacos)
93\1 5 "Hen ButamuHsI. ITonsTre o BuTamMmHax. Mx dopMupoBaHue Pa6ora c TekcroM, | CooOrieHue 1mo
amp KoMOnHUpOBaHHBIIA Kiraccudukanys 1 0003HaUCHHE. | OCO3HAHHOTO U CcpaBHEHHE TEME
BonopactBopumbie u JOOpOXKENaTEeNbHOrO
KHUPOPACTBOPUMBIC BUTAMUHBI. OTHONICHUS] K MHCHHIO
[MoHsATHE 00 aBUTAMHHO3aX, JIPYTOro YelIOBEKa.
THUIEp- ¥ THITIOBUTAMHHO3aX.
94\2 2 "Hex OtnenpHBIE IPEACTAaBUTENN YMeHwue CTpouTh Pa6ora co Hccnenosanne
Masi BuTtamuHbI. BOJIOPACTBOPUMBIX BUTAMHHOB JIOTUYECKOE PACCYXKJICHHE, | CXeMaMH, BBIJITAaHHBIX
KomOuHMpoBaHHBIH U )KAPOPACTBOPUMBIX BUTAMU- BKIIIOYAIOIIIEe TaOIUIIAME BEIIECTB
HOB. VX Ononoruyeckas polb. YCTaHOBJICHUE TPUYMHHO-
CIJICICTBEHHBIX CBSI3eH
95\3 2 "en [onsiTre 0 pepMeHTaX Kak O CocraBmsats wiad peuienust | Paora co
Mast DepMenTHI, OHMOJIOrMYeCcKUX KaTtanu3aTopax | mpoOiembl. Paboras mo CXeMaMH,
. 0eIKoBOW MpUpOAbl. 3HAYEHUE U | IJIaHY, CBEPSATH CBOH TaOIUIIAME
KomOuHMpoBaHHBIH

npumeHenue. Knaccuguxarms
(hepmenToB. OCOOEHHOCTH
CTPOCHUS U CBOMCTB (pepMEHTOB.
OcobeHHOCTH CTPOEHHS U

JICWCTBUS C LENbIO U, IPU
HEOOXOJUMOCTH,
UCTIPABJIATE OIIHOKH
CaMOCTOSITENBHO.




96\4 2 "en DepMeHTHI CBOICTB B CPaBHEHUU C HEOpra- | YMEHUe CTpOUTh Pabora co Hccnenosanue
Mast . HUYECKUMH KaTaJIn3aTOpaMHu. JIOTUYECKOE pacCyXAeHHe, | CXeMaMH, BBIJITAaHHBIX
KomOunupoBaHHbIH
BKJTIOYAloLIee TabIMIaAMH BCILIECTB
YyCTaHOBJICHUE TPUYHHHO-
CIIE/ICTBEHHBIX CBSI3E€H
97\5 3 Hen T'opMoHBI. [NonsTHE O TOPMOHAX KaK YMeHune aHaIu3upoBaTh, Pabora ¢ Tekcrom, | CooOmienue no
Mast KomOunupoBaHHbBIH OMONOTMUECKH aKTUBHBIX CpaBHUBATb, CpaBHEHHE TeMe
BemecTBax. Knaccupukanus KJIacCU(UIHUPOBATH U
ropMoHoB. OT/IebHBIC 0000m1aTh (hakTh U
NPEICTaBUTEIN TOPMOHOB! SIBIICHUS1. BBISBIATH
3CTPano, TECTOCTEPOH, NPUYHHBL U CICACTBUS
WHCYIIVH, aipCHAJIHH. MPOCTHIX SIBIICHUN
98\6 3 Hen T'opMoHBI. ®dopmupoBanue Pabora ¢ Tekcrom, | CooOmienue o
Mas KomOuanpoBaHHBIi OCO3HAaHHOI'O U CpaBHEHUE TeEMeE
JIOOPOKETATEIIHEHOTO
OTHOIICHUS] K MHEHHIO
JIPYTOT0 YellOBEKa.
99\7 3 "Hen ITonsiTHE O TEKApCTBAxX Kak CocraBnsaTs IaH pemenust | Padora co
Mast XMMHOTEPAIEBTHYECKUX npobiemsl. Paboras mo CXeMaMH,
JlexapcTsa. nperapartax. ['pymniisl 1ekapcTB: | IUIaHy, CBEPATH CBOU TabnuamMu
KoMOnHnpOoBaHHBIIA cynb(haMuIbl, aHTHOUOTHKH, JIEHACTBUS C LIENBIO U, IPH
acripuH. be3omacHple ciocoObl | HEOOXOTUMOCTH,
MPUMEHEHUs], JTIeKapCTBEHHBIE UCIIPABIIATH OIIHOKH
dhopmbl. Mexanm3Mm aeiicTBH CaMOCTOSITEIBHO.
100\8 | 4 uen JlekapcTa. HEKOTOPBIX JICKAPCTBEHHBIX YmMmenue cnymath yautens | Pabora co 3ammra NpoeKToB
Mast KoMOnHMpoBaHHEIH MIPeraparToB, CTPOCHNE W OTBEYaTh Ha BOMPOCHI, CXEMaMH,
MOJIEKYI,. AHTHOMOTHKH, UX 00CyXIaTh BOIIPOCHI CO TabnuuamMu
KIaccu(uKamms 1mo CTpPOSHHUIO, CBEPCTHUKAMHU, aJICKBATHO
THITY U CHEKTPY JeHCTBHSI. UCIIONTL30BATh PEYb JJIs
IUTAHWPOBAHUS U
PEryisiuu cBoeu
JIeATeITBHOCTH
O6o0menne u cucremaruzanusi (5 4acoB)
101\1 4 »en Hrorosas koHTpOIbHAS
Mas pabota (Ne 6) 3a Kypc
xumuu 10 knacca
102\2 | 4 nen O06o0meHue u YMeHue aHaIu3upoBaTh, Pabora c 3amuTa MpoeKTOB
Mas cUCTeMaTH3aIus CpaBHHUBATb, UH()OPMALIMOHHEI
PO IEHHOTO KJIaccu(UIUPOBATh U MU pecypcamu,
Marepuana. Ypok 0000maTh GakTel U pabora c
KOMITJIEKCHOT'O SIBJICHUSL. BBISBIIATH TaONuIeH,
TIPUMEHEHUSI 3HAaHUI OPUYHHBL U CICACTBUS y4eOHUKOM




IMPOCTBIX SIBJICHUH

103\3 | 5 Hen YwMmenue cnymmate yuutens | Pabora co
Mas O600menne n Y OTBEYATh Ha BOIPOCHI, CXEeMaMH,
cUCTeMaTu3alus 00CyXaTh BOMIPOCHI CO TabIMIaAMH
MIPONIEHHOTO CBEpCTHUKAMH, a/IeKBaTHO
marepuana. Y pok KCIIOJIb30BaTh PEYb JJIA
KOMIUIEKCHOT O TJTAaHUPOBAHUA U
NIPUMEHEHUS 3HAHUN peryisuuu cBoen
JIeSITeTbHOCTH
104\4 | S Hen O600uIeHme n O06o00mIeHue 1 PaGota B rpynmax
Mas cUCTeMaTH3aIus CUCTeMaTH3aIus
PO EHHOTO MPOIIEHHOT0 MaTepHaa.
marepuaia. Ypok YPpoK KOMIUIEKCHOT'O
KOMIUIEKCHOT O MIPUMEHEHHs 3HAaHUN
IIPUMEHEHUS 3HAHUM
105\5 | 5 Hen . YMeHne opraHu3oBaTh Pabora B rpymmax
3aKITIOUNTENBHBIN YPOK .
Mas BBITIOTHEHHUE 3a/TaHUH

YYHTENS COTIACHO
YCTaHOBJICHHBIM TTPaBHIJIAM
paboThI B KaOWHETE.
Pa3BuTtne HaBBIKOB
CaMOOIICHKH U
camMoaHaJIn3a




6. HepequL yqeﬁﬂo-MeTonn'{ecxoro H MaTEPHAJIBHO-TEXHUIECKOI'0 o0ecneyeHUus

YMK yuurens:
1. Ta6puensu O.C. [Iporpamma kypca xumuu i 8-11 kimaccoB o0meo0pa3oBarenbHbIX yapexaenuii.— M.: [Ipoda, 2009 r.
2. O.C.I'abpuensn, W.I'.OctpoymoB, E.E.OctpoymoBa. Opranumdeckas XuMHUS B TeCTax, 3agadax, ymnpaxHeHusx. 10 kmacc: ydeOHOe mocoOue st

obmeoOpazoBar. yupexaeHuit. — M.: JIpoda, 2003 r.
3. M.IO.T'oproBenko. Xumusi. 10 xmacc. Iloypounsie pa3zpabotku k yueOHukam O.C.I'abpuensna u ap. (M.: Hpoda); JL.C.I'yzes u np. (M.: Hpoda);
I'.E.Pym3utuca, ®.I'.®enpamana (M.: [Ipoceemenue). — M.: BAKO, 2006 .

4, O.B.KoBanbuykoBa. Yuuce pemarhb 3a1a4u o xumuu. M., 1999 r.

5. M.C.ITak. Anroput™muka nipu u3ydennu xumun. M., 2000 .

6. Xumus 10-11 ki.: Yuebnoe nocodue / P.A.Jluaun, E.E. SIxkumosa, H.A.Botunoga; [Tox pea. mpod. P.A.JIlununa. M.: [Ipoda, 1999 r.
7. N.I". Xomuenko. Pemenne 3amad mo xumuu. M, 2000 T.

8. JI.A.IlBetkoB. Opranndeckas xumust: yue0. s 10 k1. cpen. mk. — M.: [IpocBenienue, 1988

9. B.S.Bustopckuii. Bonpocsl, ynpaskHeHus U 3a7jauu 10 OpraHM4ecKoi XUMHUHU ¢ oTBeTaMu U pemeHusMu. — M.: BJIAZIOC, 1999 r.
10. IT.Caiikc. MexaHu3MBbl peakiuii B oprannyecko xumuu. — M.: MU3natensctBo «Xumus», 1971 r.

11.  A.W.Apremenko. OpraHuueckast XuMusl: y4eO. JIsl CTyJIECHTOB CpEeIHUX criell. yueOl. 3aBeaennii. — M.: Boicmas mkoma, 1998 r.
12. O.C.I'abpuensn, H. H. Pynos, B. W. Tonkynos. «Xumus 10 kimacc. XuMuueckuil SKCIEpUMEHT B TIKoJIe». Mocksa, «JIpoday, 2010 T.
YMK obyuaromerocs:
1. T'abpuensa O.C. Xumus. 10 kmacc. Ilpodunbnblii ypoBeHb: yuel. i obmieoOpasoBar. yupexaeHuit / O.C. INabpuensn, @.H. Mackaes, C.1O.
[Tonomapes, B.U. Tepennn; nox pen. B.U. Tepennna. — 7-¢ u3z., nepepad. — M.: JIpoda, 2010 T.

CD u yyeOHbIe CAaHThI
1. CD «Heopranunueckas xumus» . «IIpocsemenue» 2004 r.
2.CD «O6mas u Heopranuueckas xumus» Jlabopatopus cucrem mynstumeana.Mapl TV 2002 r.

3. chem.msu.su - Ha caiite "XuMuveckasi Hayka u odpazoBanue B Poccuu': "JiiekTpoHHasi Onéanorexa no xumun' - chem.msu.su (paszen "Martepuais
s mkonbHUKOB") u "llkonbHOoe xuMuueckoe obOpazoBanue B Poccuu: craHgapThl, Y4eOHUKH, OTUMIHNAMABI, dK3aMeHbI" (MaTepuamnbl s yuuTened H
IITKOJIbHUKOB).

4. hemi.nsu.ru "OcHoBbI xXuMHUH" - DJIEKTPOHHBIN y4eOHUK. Internet-usnanue, ucnpasnenHoe u nonoixaernoe. HoBocubupek: HI'Y, 2001-2006. mouent HI'Y
A.B. Manyiinos u B.I1. PonnoHoB. nepuoauueckas cuctemMa, OTBETHI K 3a1a4aM U 1.

5. college.ru - paznmen "OTKpbITOro KoJIepKa" MO XUMHUU. DISKTPOHHBIH Y4eOHHMK 1O XUMHH Uil IKOJbHUKOB ¢ CJl-mucka "Otkpeitas xumus 2.5" Pazgen
Xpecromarus - mojioopka KHUAT 1 cTarteil. On-line TecTupoBanue (HE00X0AUMA PErHCTPALIUS).

6. school-sector.relarn.ru - "Xumus ans BCEX" u3 cepun "OOyuaronue sHumkinoneauu'". CaiT coaepXUT TEKCTOBbIe u rpaduueckue Matepuaisl ( school-
sector.relarn.ru ) pasmermennsie Bo 2-M u3nanuu CDROM "Xumus s BCEX" 1999r



http://www.chem.msu.su/rus/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.hemi.nsu.ru/
http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

7.. alhimikov.net - caiit "Alhimikov.net". Coxepxanue: J1eKTpOoHHbIN yueOHUK "OCHOBBI 00LIeH U HEOpraHn4ecko Xxumun'" st 8-9 Ki1.;
8. alhimik.ru - "Anxumux" CoBeTbl a0uTypHueHTy. YuuTento xuMuu. CripaBouHHUK (04eHb OoJbIast 1o00pKa TaOIUI] M CIIPABOYHBIX MATEPHAJIOB).
9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3aensi: [IpakTrka - HIKOJIbHBIC OIBITHI, SKCIIEPUMEHTBI U MH. JIp.;

7. Kputepuu BbICTABJIeHHsI OLIEHOK.

Pe3ynbrarel 00yueHust XMMUM JTOJKHBI COOTBETCTBOBATH OOIIUM 3a/1adaM U TPeOOBaHUSAM K €r0 YCBOCHHIO.
Pe3ynbrarel 00y4eHus OLleHUBaOTCA 10 NATHOAIIBHON cucteme. [Ipy olleHKe yUUTHIBAaIOTCA CEyIOIINe KaueCTBEHHbIE T0KA3aTell OTBETOB:
rIyOrHa (COOTBETCTBHE U3YYEHHBIM TEOPETHUECKUM 0000IIEHHSIM);
OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B ITPOrpaMMe YMEHUSIM IPUMEHSTH TTOJTYICHHYI0 HH(POPMAIIHIO);
MOJIHOTA (COOTBETCTBUE 00bEMY MPOTrpaMMbl U HHPOpMAIUN yueOHUKA);
[Ipu o1ieHKE YyUYUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIIIECTBEHHBIE U HECYIIIECTBEHHBIE).
CymiecTBeHHbIE OMMOKH CBS3aHBI C HEIOCTATOYHOW TIIYOMHOM M OCO3HAHHOCTHIO OTBETa (HAMpUMEp YYEHWK HENPaBWIIBHO yKa3ajdl OCHOBHBIC MPHW3HAKU
MOHSATUHN, SIBJICHUM, XapaKTepHbIE CBOMCTBA BEIIECTBA, CHOPMYIMPOBAT 3aKOH, MPABUIIO U TP., WIM YYEHUK HE CMOT NMPUMEHUTHh TEOPETHUUYECKUE 3HAHUS IS
0O0BSICHEHUS U MPEeICKa3aHUs SIBJICHHUM, YCTAHOBJICHUS TPUUUHHO-CIIEACTBEHHBIX CBA3EH U T.11.).
HecymectBenHble omMOKN ONpEAEAiOTCsS HEMOJHOTON OTBETa (Hampumep, yNnylleHue U3 BUIY KaKoro-aubo HeXapaKTepHOTO (akTa MpU OMHCAHUU BEIIECTB,
npoueccoB). K HUM MO>KHO OTHECTH OTOBOPKH, ONMCKH, JOMYIIEHHBIEC [0 HEBHUMATEILHOCTHU (HampuMep Ha JBa U 0ojiee ypaBHEHUS PeaKIHii B IIOJTHOM HOHHOM
BHJIC JIOTYIIEHA OJTHA OIIMOKa B 0003HAUCHUH 3apsiia HOHA).

OueHka yCTHOro oTBeTa
OTMeTKa «5»:
OTBET IOJIHBINA U MPAaBUIIbHBIA Ha OCHOBAHWH M3YYCHHBIX TCOPHIA,
MaTepuai U3J0KeH B OMPEeICHHOMN JIOTHYECKON OCIeA0BaTeIbHOCTH, TUTEPATYPHBIM SI3IKOM;
OTBET CAMOCTOSTEIbHBIMH.
OTMeTKa «4»:
- OTBET MOJIHBIHN U MPaBUJIbHBIA Ha OCHOBAHUU U3YYECHHBIX TEOPHIA;
- MaTepuall U3JI0KEH B OMpEeIeNIeHHON JIOTMYECKON MOCIeqOBATENBHOCTH, MPU TOM JOMYIICHBl JBE — TPU HECYIIECTBEHHBbIE OIIMOKHU, MCIPABIECHHBIE IO
TpeOOBAHUIO YUUTEIIS.
OtMmeTKa «3»:
- OTBET MOJIHBIH, HO TIPU STOM JIOMYIIIeHA CYIIeCTBEHHAs OITNOKA WIIM OTBET HETOIHBIN, HECBA3HBIM.
OTMeTKa «2»:
- TIpU OTBETE OOHAPYKEHO HEMOHWMAaHWE YYaIUMCS OCHOBHOTO COJEpKaHUS y4eOHOTO WIJIM JIOMYIICHBI CYIIECTBEHHBIE OIIMOKU, KOTOpHIE yJallWiics He
MOYKET UCIIPABUTh MPU HABOASIIUX BOMPOCAX YUUTEIS.
OtMmetka «1»: OTCyTCTBHE OTBETA.


http://www.alhimikov.net/
http://www.alhimik.ru/
http://chemworld.narod.ru/

OueHka 3KcnepuMeHTAJbHbIX YMEHU |
OmeHKa CTaBUTCSI HA OCHOBAaHUM HAOJIOJICHHS 32 YYAIMMUCS U MMCBbMEHHOTO OTYeTa 3a padoTy.
OtMmetka «5»:
- paboTa BBINIOJIHEHA MOJHOCTHIO, TIPABUIIBHO; CIICJIaHbI TPABHIIbHBIC HAOIIOACHUS ¥ BBIBOIBI;
- OKCIIEPUMEHT OCYIIECTBIIEH T10 TUIAHY C YYETOM TEXHHKH 0€301IaCHOCTH U IPaBUJI pabOTHI C BEIIECTBAMU U 000PYOBAHUEM;
- IPOSIBIIEHBI OPTaHU3AMOHHO — TPYIOBBIE YMEHUS (TIOIEPKUBACTCS YHUCTOTa pabovero MecTa u MOpsI0K Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS] PEaKTUBHI).
OtmeTka «4»:
- pa0GoTa BBHINOJHEHA NPABWIBHO, CJIENAHBI IMPaBHIbHBIE HAOMIOACHWS W BBIBOJBI, TPU 3TOM HKCIHEPUMEHT IPOBEIEH HEMOJHOCTHIO WM JOIMYIIEHBI
HECYIIECTBEHHbIE OLTNOKH B paboTe ¢ BellecTBaMu U 000py/I0BaHUEM.
Otmetka «3»:
- paboTa BBINIOJIHEHA MPABHIBLHO HE MEHEEe YeM HAIOJIOBMHY WM JIOTYIIEHA CYIIECTBEHHAs OMIMOKa B XOJ€ KCIIEPUMEHTa, B OOBSICHEHNH, B 0(hOp MICHUN
paboThl, B COOJIIO/IEHUH TIPAaBUII TEXHUKH 0€3011aCHOCTH MPH paboTe ¢ BellecTBaMHu U 000pyI0BaHUEM, KOTOpasi UCIPaBIISETCs IO TPEOOBAHUIO YUHUTEIIS.
OtmeTka «2»:
- jmomymieHsl JBe (u Oojee) CyIIeCTBEHHBbIE OMMUOKH B XOJ€ JKCIEPUMEHTa, B OOBSICHEHWU, B OQOPMICHUHM PaOOTHI, B COONIOJEHWU TPABWJI TEXHUKHU
0e30macHOCTH TIpH pabOTe C BEUIECTBAMHU U 000PYI0BAHHEM, KOTOPBIE YJalTUHCs HE MOYKET UCIIPABUTh JTaXKe MO TPEOOBAHUIO YUUTEIIA.
Otmetka «1»:
- paboTa He BBINOJHEHA, Y YYalllerocsl OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIE YMEHHUS.

Ouenka yMeHHUs peliaTh pacyeTHbIE 3a1a4u
OTMeTKa «5»:
- JIOTHYECKOM PACCYXKJICHUU U PEIICHUU HET OIMOO0K, 3aja4a penieHa parmoHaaIbHbIM CIIOCOO0M.
OtMeTKa «4»:
- B JIOTHUYECKOM DPACCYKJIEHUU U B PEUICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3ajada pelieHa HepalroHaJbHBIM CIOCOOOM WM JOMYIIEHO He Oojee IBYX
HECYIIECTBEHHBIX OMIHOOK.
OtMmeTKa «3».
- B JIOTHUECKOM PACCYK/ICHUU HET CYIIECTBEHHBIX OMMOOK, HO JOMYCKAETCs CYIIECTBEHHAs OIHUOKAa B MATEMaTHYECKUX pacyeTax.
OTMeTKa «2»:
- IMEIOTCSI CYIIECTBEHHbIC OIIMOKU B IOTUYECKOM PACCYKJICHUU U B PEIICHUU.
OtMmetka «1»: OTCyTCTBHE OTBETA Ha 3a/IaHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT
OtmMmeTka «5»:

- OTBET MOJIHBIHN ¥ MPaBUJIbHBINA, HA OCHOBE W3YUYEHHBIX TEOPUH, IPU STOM BO3MOKHA HECYIIECTBEHHAsI OIIHMOKA.
OtmMmeTka «4»:



- OTBET HEMOJHBINA WX AOMYIICHO HE 00Jiee BYX HECYIECTBEHHBIX OIINOOK.
OtMmetka «3»:
- paboTa BBITIOJTHEHA HE MEHEE YeM HAloJIOBHHY, JOMYIIEHA O/IHA CYIIECTBEHHAs! OIIMOKA U TIPU 3TOM JIBE - TPU HECYIIECTBEHHEIE.
OtMmetka «2»:
- paboTa BBITIOJTHEHA MEHBIIIE Y€M HAIOJIOBUHY HIIA COJICPKHUT HECKOJIBKO CYIIECTBEHHBIX ONIHOOK.
OtmeTka «1»: paboTa He BBIIIOJIHEHA.
[Ipu onieHKe BBIMOJHEHUS] TUCEMEHHOM KOHTPOJIBHOM pabOThl HEOOXOMMO YUUTHIBATH TPEOOBAaHUS €IMHOTO OpPorpadudecKoro pekuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTHPYET MPEIISCTBYIONINE TTPU BHICTABJICHUH OTMETKH 33 YE€TBEPTh, MOIYT0/IUe, TO/I.

8. KoHTposbHO-U3MepUTeIbHbIE MATEPUAIbI
COCTaBJIEHbI HA OCHOBE:
1. Xumus. 10 xnacc: KOHTPOJIbHBIE U MpoBepoUHbIe paboThl K yueOHuky O.C. ['abpuensna «Xumus. 10 kinacc. bazossiit yposens» / O.C. I'abpuenss, I1.H.
Bepeskun, A.A. YmakoBa u zip.. — 3-¢ u3., crepeotuit. — M.: JIpoda, 2010 1.
2. Bonosuk B.b., Kpyrenkas E.J[. Opranudeckasi XUMHS: BOIIPOCHI, YITPAKHEHHS, 3agauu, Tectol. [locobue mis crapmeknaccHukos.- CI16: CMHO
[Ipecc, 2012 T.
3. Opranmyeckas XuMUs B TeCTax, 3a1ayax, ynpaxHeHusx. 10 kmacc: yaeOHoe mocodue mist oomeoOpazoBarensHbix yupexkaenuii / O.C. 'abpuensn, W.I.
Octpoymos, E.E. OctpoymoBa. — 3-¢ u3a., crepeoturnt. — M.: [lpoda, 2005 r.
EI'D 2010. Xumusa. Tunosele TectoBhle 3amanusd / FO.H. Mensenes. — M.: M3garenscTBo «OKk3ameny», 2010 r.
Enunsiii rocynapcrBennbiit ax3amer 2009. Xumusi. YHUBEpcalbHbIE MaTepualibl 1jis moaroToBku yuammxcs / @UITA. — M.: Uaremext-Llentp, 2009 r.

ok~

9. Cnucok JuTepaTypbl.

1. IIsetkoB JI.A. Opranunueckas xumus: y4e0. s ydanuxes 10-11 . o6meo6pasosar. 3aBeaenuit / JILA. LsetkoB. — M.: ['ymanutap. uza. uentp BJIAJIOC,
2006 .

2. O.C.I'abpuenss, N.I.OctpoymoB, E.E.OctpoymoBa. Opranndeckas XumMusi B TecTax, 3ajadax, ynpaxHeHusax. 10 kmacc: yue6. nmocobue Juis o0ieodpas3oBar.
yupexnaenuit. — M.: Ipoda, 2003 r.

2. M.YO.T'opkoBenko. Xumus. 10 kmacc. Iloypounsie paspabotku k ydeOHukam O.C.I'abpuensta u np. (M.: [poda); JI.C.I'yzes u ap. (M.: [dpoda);
I'.E.Pymsutuca, ®@.I.®enpamana (M.: IIpocsemienue). — M.: BAKO, 2006 r.

3. O.B.KoBanpuykoBa. Yuuce pemars 3a1a4u no xumuu. M., 1999 r.

4. M.C.I1ak. Anroputmuka npu u3ydeHnu xumun. M., 2000 r.

5. Xumus 10-11 ki.: YyeGHoe nocodue / P.A.Jlunun, E.E.fIkumosa, H.A.Botunosa; [Tox pea. npod. P.A.Jluauna. M.: [Ipoda, 1999 r.



