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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma coctaBiieHa sl U3ydeHus kypca « Xumus» ydamumucs 10 knacca (mpodunbHbI ypoBeHB) 001e00pa3oBaTeibHON CpenHeit

LIKOJIBI.
Pabouas mporpamma paspaboTtana Ha ocHoBe aBTOpckoil mporpammel O.C. I'aOpuensHa, cooTBeTcTByrOLmEel PenepaabHOMy KOMIIOHEHTY T'OCYAapCTBEHHOTO
crangapTa obmero oOpa3oBaHus U JONMyLUIeHHOH MuHHCTepCTBOM oOpasoBaHust u Hayku Poccuiickoit @enepanyu (I'abpuensta O.C. IIporpamma kypca XUMHU
ans 8-11 kiaccos obmeodpazoBarenbHbx yupexaenuii /O.C. INabpuensH. — 3-e m3a., nepepad. u non. — M.: lpoda, 2009) u IIpumepHOi mporpaMMbl CpEAHETO
(momHOTO) OOMmero obpaszoBaHuss MO XUMUU (MPOQIIBHBIN YpOBEHB), B COOTBETCTBUU C (hemepajbHBIM KOMIIOHEHTOM TOCYyAapCTBEHHOrO CTaHAAapTa
OCHOBHOTO 0011ero o0pa3oBaHus M0 XUMHH, 00s3aTEIbHBIM MUHUMYMOM COJIEP’KaHHSI OCHOBHBIX 0OPa30BaTENbHBIX MPOTPaMM, TPEeOOBAHUSMHU K Y POBHIO
MOATOTOBKHU BBIITYCKHUKOB.

IIporpamma no xumuu st 10 knaccoB o0meo0pa3oBaTeNbHBIX YUPEKACHNUH SIBISIETCS JIOTHUECKUM TPOJOJDKEHHEM aBTOPCKOTO Kypca AJisi OCHOBHOMU
mkoJbl. [losToMy OHa paspaboTaHa ¢ onopoi Ha Kypc XuMuu 8-9 kiaccoB. Pe3ynbraTroM 3TOro SIBUJIOCH TO, YTO HEKOTOPBIE, MPEUMYILIIECTBEHHO TEOPETHUECKIE
TEMBbI Kypca XUMHH OCHOBHOH IIKOJBI PacCMaTpPUBAIOTCS CHOBA, HO yXKe€ Ha 0Oojiee BBICOKOM, PACIIMPEHHOM H YIIyOJIEHHOM YpOBHE. ABTOpP JENaeT 3TO
OCO3HAHHO C LENBbI0 (POPMHUPOBAHUS LEJIOCTHOH XUMHUECKON KapTHHBI MHpa H Uil OOECTIEYeHUsT TPEEMCTBEHHOCTH MEXKIY OCHOBHOW U CTapuieil CTYNMEHSIMHU
oOyuenns B 0011e00pa30BaTEIbHBIX YUPEIKICHHSIX.

Kypc gerko menurcs Ha ABE 4aCTH COOTBETCTBEHHO rojam oOydeHus:: opranudeckyro (10 kmacc) n obmyro xumuro (11 kmacc). Opranuueckast XUMUs
paccmatpuBaercs B 10 kiacce U CTPOUTCS C y4eTOM 3HAHUH, MOJYYEHHBIX YUYaIlMMHCS B OCHOBHOM mikoje. IloaTomy ee u3yueHHe HauMHAETCsl C MOBTOPEHUS
BAKHEWIINX MOHITUI OPraHUYECKON XUMUH, PACCMOTPEHHBIX B OCHOBHOH IIKOJIE.

ITocne MOBTOpPEHMs] BAKHEWIINX MOHSITUH PAaCCMAaTPHUBAETCS CTPOCHHE M KIACCU(UKALMS OPTraHUYECKHX COENUHEHHH, TEOPETUYECKYH0O OCHOBY KOTOPOH
COCTaBJII€T COBPEMEHHAasl TeOpHs] XUMUYECKOTO CTPOEHUs C HEKOTOPBIMU 3JIEMEHTaMH 3JIEKTPOHHON TEOpUM U CTepeoXUMMH. JIOrHueckuM MpoJoJDKEHHEM
BEAYIIEH UIeH O B3aMMOCBSI3U (COCTaB — CTPOEHHE — CBOICTBA) BEILECTB SIBJIICTCS TeMa « XUMHUYECKHE PEAKI[UH B OPraHUIECKON XUMHUNY», KOTOPasi 3HAKOMUT
yUAIIHUXCS ¢ KIacCupuKale peakuuii B OpraHuueCcKol XUMUH 1 JAeT NPEACTABICHNE O HEKOTOPBIX MEXaHU3MaxX UX MPOTEKAHMUSI.

[TonyueHHBIE B MEPBBIX TEMAX TEOPETUUECKUE 3HAHUS YUAIUXCS 3aTEM 3aKPEIISIFOTCS M Pa3BUBAIOTCS HA O0TaTOM (PaKTHYECKOM MaTepHalle XUMHH KJIACCOB
OpPTaHUYECKUX COCIUHEHUH, KOTOPhIE PACCMATPUBAIOTCS B MOPSIAKE YCIOKHEHUS OT OoJiee MPOCThIX (YIJIEBOAOPOIOB) 0 HanboIee CIOKHBIX (O MOMOTMMEPOB).
Takoe nocTpoeHne Kypca Mo3BOJISIET YCUIIUTD A€AYKTUBHBIN MOAXO/ K U3YUEHUIO OpPraHUYeCcKONH XUMUU.

HN3ydyeHue xuMuM B cTapuied mKoJe HA NPOGUIBLHOM YPOBHE HANIPABJICHO HA TOCTHKEHHE CJeAYIOUIUX LeJieil:

O0CBOEHHE CHCTeMbI 3HAHUH O QYHIAMEHTANIBbHBIX 3aKOHAX, TEOPHSIX, (PaKTaxX XUMHH, HEOOXOIUMBIX IJI1 TOHUMAHUS HAYYHOH KapTHHBI MUPA;

OBJIA/IEHHE YMEHHSIMHU: XapaKTePU30BaTh BELIECTBA, MATEPHUAJBl U XUMUYECKUE PEAKIUH;, BBITIOJHATE JaOOPATOPHBIE SKCIIEPUMEHTHI, POBOUTD PACUETHI IO
XUMHYECKIM (OpMyJIaM U YPaBHEHUSIM, OCYLIECTBISTH MOWCK XMMUYECKOH MH(pOpPMAIIMU U OIEHWBATH €€ ITOCTOBEPHOCTH, OPHEHTHPOBATHCS U NMPHUHUMATH
peLeHust B MpoOIeMHBIX CUTYaLUsX:

Pa3sBHUTHE TIO3HABATENPHBIX HHTEPECOB, HHTEIJUIEKTYaJIbHBIX U TBOPUECKHX CIIOCOOHOCTEH B POLIECCE U3YUEHUS] XUMHUUECKO HAyKH U €€ BKJIaa B

TEXHUYECKUN NMPOrpecc HUBWIN3ALUU: CIOXKHBIX U IPOTUBOPEUYUBLIX My TEH Pa3BUTHs UIEH, TEOPUNM U KOHLIETILIUI COBPEMEHHON XUMUU,

BOCIIHTAHHE YOSKAEHHOCTHU B TOM, YTO XUMUSI — MOIIHBIH WHCTPYMEHT BO3IECHCTBUS Ha OKPYKAIOIIYIO CPEy, U YyBCTBA OTBETCTBEHHOCTH 3a MPUMEHEHHUE
MOJyYE€HHBIX 3HAHUN U YMEHUH,

NPpUMEeHeHHe MOy YeHHbIX 3HAHUH U YMeHMii 111 Oe30macHoi padoThl € BelecTBaMu B JadopaTopyy, OBITY U Ha MPOM3BOACTBE, PELICHUS MPAKTUIECKHIX 3a7a4



B MOBCEIHEBHOW JKU3HH, MPEAYPEKAECHUsS SIBICHUI, HAHOCSIIUX BPEN 370POBBI0 YEIOBEKA U OKPY)KAIOIIEH Cpele; MPOBEAEHUST UCCIIEN0BATENLCKUX PadoT;
CO3HATENILHOTO BhIOOpa mpodeccru, CBI3aHHON C XUMUEH.

OO0mey4eOHbIe yMEHHUSI, HABBIKH H CIIOCO0bI 1eSITEJIbHOCTH

[Iporpamma mpemycmatpuBaeT (GOPMHUPOBAHHE y ydHaIIUXCs OOIIeydeOHBIX YMEHMH W HAaBBIKOB, YHUBEPCAIBbHBIX CIOCOOOB AEATENbHOCTH M KIIHOYEBBIX
KOMIeTeHINH. B 3ToM HampaBneHuu mpuopureramu miast ydeOHoro mnpeamera Xuwmus B crapmeil Imkoje Ha NPOQHIBHOM YPOBHE SIBJISIFOTCS: YMEHHE
CaMOCTOSITEIbHO U MOTHBHPOBAHHO OPraHM30BBIBATH CBOKO IMO3HABATEIBHYIO NESTENbHOCTH (OT MOCTAHOBKH LU O TMOJYYEHHs U OIEHKH pPe3yJbTara);
UCTIOJIb30BAHUE 3JIEMEHTOB TPHYHUHHO-CIECTBEHHOIO U CTPYKTYPHO-(PYHKLUHMOHAIBHOIO aHAJIN3a;, HCCICJOBAHNE HECIOXKHBIX pEANbHBIX CBSI3eH U
3aBHCHMOCTEH; OTpeneieHNe CYIHOCTHBIX XapaKTePUCTUK U3y4aeMoro 00beKTa; CaMOCTOSITENIbHBIN BBIOOP KPUTEPHEB [Tl CPABHEHUS, COMOCTABIICHHUS, OLIEHKH
U Kjaccupukaun oOBEKTOB; MOUCK HYKHOHM MH(POPMAIINK 1O 3aJaHHOH TeMe B MCTOYHHKAX Pa3JIMYHOrO THIA, YMEHHE Pa3BEPHYTO OOOCHOBBIBATH CYXKACHUS,
JaBaTh ONPENEICHNUs, TPUBOAUTD JOKA3aTENbCTBA, OOBSICHEHNE N3YUEHHBIX MOJIOJKEHUH Ha CAMOCTOSTENbHO MOJOOPAaHHBIX KOHKPETHBIX MPUMepax; OLICHUBAHNE
U KOPPEKTHPOBKA CBOETO MOBECHUS B OKPYKAIOIIEH Cpezie, BBITOJHEHNE B IPAKTUIECKOH e TEIbHOCTH M TTIOBCETHEBHOH JKU3HU HKOJIOTHYECKHX TPEOOBaHUI;
UCITIOJI30BAHNE MYJIBTUMEANHHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJOTHI st 00padoTKH, epenayn, CUCTEMAaTH3auy HHPOPMALINH, CO3IaHMs 0a3 NaHHbIX,
MPEe3EHTALNH PE3YJIbTaTOB TO3HABATEbHON U MPAKTUYECKOH 1eATENbHOCTH.

Mecto npeamera B 0a3MCHOM y4eOHOM IJIaHe

IIporpamma paspadorana va 105 vacoB B rop, U3 pacdera 3 yaca B HEJEIO, M3 HUX Ha npa3aHuky Bbimagaet ( 08.03 ,09.05) kotopbie OyayT KOMIIEHCUPOBATHCS
3a CUET Pe3epPBHBIX YaCcOB, TaKUM oOpa3om 3a roxa 103 gac.

dakToJoruyeckast 4acTb MPOrpaMMbl BKJIIOUAET CBENEHUs] 00 OPraHMYecKUX BellecTBax. Y4eOHbI marepwan oToOpaH TakuM o0pa3oM, YTOObI MOKHO
ObUTIO OOBSCHUTH Ha COBPEMEHHOM M JOCTYITHOM ISl YYAIUXCsl YPOBHE TEOPETUYECKUE TOJIOKEHUS, U3y4aeMble CBOWCTBA BEIECTB, XUMUYECKHE MPOLIECCHI,
MPOTEKAIOLHE B OKPYKAIOIEM MHUDE.

H3yyeHne opraHnyeckoil XMMHUU OCHOBAHO Ha yueHHH A. M. byTiepoBa 0 XMMUYECKOM CTPOEHHUH BELIECTB. Y Ka3aHHbIE TEOPETUYECKUE OCHOBBI Kypca
MO3BOJISTFOT YYAIIMMCSI OOBSICHATH CBOWCTBA M3Y4a€MbIX BEIIECTB, a TAKXKe O€30MacHO MCIOJB30BATh 3TH BELIECTBA U MaTEPUANBI B ObITY, CEIbCKOM XO3HCTBE U
Ha TIPOU3BOJCTBE.

B m3ydeHunn kypca 3HAUMTENbHAsE POJIb OTBOAUTCS XHUMHUYECKOMY SKCIIEPHUMEHTY. IMPOBEACHHMIO IPAKTHYECKHX paboT U JabOpaTOPHBIX OIBITOB,
HECJIOJKHBIX SKCIIEPUMEHTOB M ONHCAHUIO UX PE3yJIbTATOB, COOOACHUIO HOPM M IIPABUJI ITOBEIEHHS B XUMUYECKHUX JJAOOPATOPHSIX.

[Iporpamma mpenycmarpuBaeT (popMHUpPOBaHUE y yHaIIMXCsl 0Omey4eOHBIX YMEHHI M HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB IESTEIBHOCTH U KIIFOYEBBIX
KOMIETeHINH. B 3TOM HampaBieHUHM mpuopuTeTamu Ijsi y4eOHOro mpenMera XUMHS B CTapliedl IOKOJIe Ha MpOQHIBHOM YPOBHE SIBJISIOTCS YMEHHE
CaMOCTOSITEIbHO U MOTHBHPOBAHHO OPraHM30BBIBATH CBOKO IMO3HABATEIBHYIO NESTENbHOCTH (OT MOCTAHOBKH LU O TMOJYYEHHs U OIEHKH pPe3yJbTara);
UCTIOJIb30BAHME DJIEMEHTOB TNPUYMHHO-CIEACTBEHHOIO M CTPYKTYPHO-(YHKLHMOHAJBHOTO aHAIM3a;, HCCICNOBAHNE HECIOKHBIX pPEANbHBIX CBsI3eH U
3aBHCHMOCTEH; OTpeneieHNe CYIHOCTHBIX XapaKTePUCTUK U3y4aeMoro 00beKTa; CaMOCTOSITENIbHBIN BBIOOP KPUTEPHEB [Tl CPABHEHUS, COMOCTABIICHHUS, OLIEHKH
U Kjaccupukauy oOBEKTOB; MOUCK HYKHOH MH(POPMALIK 1O 3a1JaHHON TéMe B MCTOYHHKAX PAa3JIMYHOTO THUIA, YMEHHE Pa3BEPHYTO OOOCHOBBIBATH CYKIEHHS,
JaBaTh ONPENEICHNUS, TPUBOAUTD JOKA3aTENbCTBA, OOBSICHEHUE N3YUEHHBIX MOJIOJKEHUH Ha CAMOCTOSTENIbHO MOJOOPAaHHBIX KOHKPETHBIX MPUMEpPaX; OLCHUBAHNE
U KOPPEKTHPOBKA CBOETO MOBECHUS B OKPYKAIOIIEH Cpezie, BBITOJHEHNE B IPAKTUIECKOH e TEIbHOCTH M TTOBCEIHEBHOM JKU3HU HKOJIOTHYECKHX TPEOOBaHUI;
UCITIOJIb30BAHNE MYJIBTUMEANHHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJOTHI U1t 00padoTKH, epenadn, CHCTEMAaTH3aluy HHPOPMALINH, CO3IaHMs 0a3 NaHHbIX,
MIPEe3EHTALMH PE3YJIbTaTOB MO3HABATEIbHOM U MPAKTUYECKOH 1eATENbHOCTH.



1. TpeOGoBaHusi K YPOBHIO IOATOTOBKH BbINYCKHHKOB
B pe3yabTaTe H3yueHusi XMMHH HA TPO(UILHOM YPOBHE YUEHHK 10JKeH
3HATH/IIOHUMATDb
POJIb XUMUU 8 eCHIEeCMBO3HARNUN, €€ CBS3b C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, 3HAUEHHE B *KU3HH COBPEMEHHOTO O0IIeCTBa,;
savicHell e Xumudeckue NOHAMUA: BEIIECTBO, XUMHUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, NOH, PAANKAaJ, aJUIOTPOIUS, HYKJIUIAbl H U30TOIbI, ATOMHBIE S-,
p-, d-opOutanu, XUMHUYECKash CBSI3b, AJIEKTPOOTPHLATENBHOCTb, BAJEHTHOCTb, CTENEHb OKUCIICHHWS, THOpuan3auus opOwTanel, NMpOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ, MOJIb, MOJSPHAas Macca, MOJSIPHBIH OOBEM, BEIEeCTBA MOJICKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS, MEXaHH3M pPEakKLUH,
yIIEPOIHBIA CKeNeT, (PYHKUMOHAJIbHAsI TPYIINA, TOMOJIOTHS, CTPYKTypHas W NMPOCTPAHCTBEHHAs] W30MEpHs, WHAYKTUBHBIA U Me30MepHBIH 3(deKTsl,
snexkTpodun, Hykieodus, OCHOBHBIE THUITbI PEAKLIUH B OPraHUUECKOH XUMUH,
OCHOBHblE MEeOPUN XUMUH: CTPOCHUS OPraHMUECKUX COCAMHEHUH (BKIIFOYAsk CTEPEOXIMHIO),
Klaccuurayuio u HOMEHK1amypy OpraHuvIeCcKuX COCINHEHUH,
HpUPOOHbIE UCIMOYHUKI YTIIEBOJOPOIOB U CIIOCOOBI HX mepepadoTKH;
eeuiecmea U MaAmepualbl, WHUPOKO UCHOIb3YeMble 6 NPAKMIUKe: MUHEpANbHble yAOOpEHHs, MHUHEpaJIbHbIE M OPTraHMYECKHE KHUCJIOTHI, LIENOYH,
yrIeBOAOPObl, (PEHOJ, aHWJINH, METAHOJ, 3TAHOJ, STHJIEHTJIUKOJb, TIMLEPHH, (OpMalbAETH I, alleTajbIerny], aleToH, TIIF0K03a, Caxapo3a, Kpaxmal,
KJIETYaTKa, aMUHOKHUCIIOTBI, OeJTKH, HCKYCCTBEHHBIEC BOJIOKHA, KAy4yKH, TUIACTMACCHI, JKUPBI, MbUIA H MOIOIIUE CPENICTBA,
yMeTh
HA3b16aMb: N3YICHHDIEC BELIECTBA MO «TPUBHAIBHON» U MEXIAYHAPOIHONH HOMEHKIIATYPE;
onpeodenamsp: BAICHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX 3JIEMEHTOB, THIT XHMHYECKOH CBSI3H, MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, U30MEPHI U
TOMOJIOTH, MPHUHAJIEKHOCTh BELIECTB K PA3MYHBIM KJIACCaM OPTraHMYECKUX COEAMHEHHH, XapakKTep B3aWMHOTO BJIMSHUS aTOMOB B MOJIEKYJIaX, THITBI
peakuuii B OpraHu4eCcKON XUMHUY,
XaApaKmepu3o6amsp: CTPOCHNE U CBOHCTBA OPraHMIECKUX COENUHEHHH (YriIeBOAOPOAOB, CIUPTOB, (PEHOJIOB, ANbETUAOB U KETOHOB, KAPOOHOBBIX KHUCIIOT,
AMUHOB, aMHUHOKHCJIOT U YTJIEBOJIOB),
00bACHAMD: PEAKLNOHHON CIOCOOHOCTH OPraHMYECKUX COSTMHEHHNH OT CTPOESHHUS MX MOJIEKYJI,
6HIHOTHAMD XUMUUECKUIL IKCHEPUMERM NO: PACTIO3HABAHUIO BAXKHEHIINX OPTaHWYECKUX BEIIECTB; MOJYYEHHUI0 KOHKPETHBIX BEIIECTB, OTHOCSIIHUXCS K
M3yUYEHHBIM KJIACCaM COENHEHUH,
HPO6OOUMD: PACUETHI 110 YPABHEHHUAM PEAKLIN;
OCYWeCme/LAMb: CaMOCTOSITETIBHBI TIOUCK XMUMHYECKOH HH(GOpPMAIMH C HUCIOJIBb30BAHUEM pPAa3IMYHBIX HCTOYHHUKOB, HCIOJB30BATH KOMITBIOTEPHBIC
TEXHOJIOTUH 7151 00pabOTKH U nepenayn HHPOPMALUU U €€ IPEACTABICHUS B PA3IMYHBIX (hOpMax.

HCNIOJIB30BATD l'lpPlOﬁpeTeHHble 3HAHHUA H YMCHHSA B npaKanecmoﬁ ACATECJIbHOCTH U HOBCC}.IHCBHOﬁ KM3HU QJIA:

S A el e

IIOHUMAaHUA FJ'IO6aJ'IbeIX npo6neM, CTOALUX NIEPEN YCTOBEUYECCTBOM: SKOJIOTMUCCKUX, SHEPTETUICCKUX U CBIPBEBLIX,
OOBSICHEHNSI XUMUUECKUX SIBJICHUH, MPOUCXOSAIINX B IPUPOIE, ObITY U HA MPOU3BOJICTBE,

HKOJIOTHUYECKH MPAMOTHOTO MOBEIEHHS B OKPYKaIOLIeH cpene;

OLCHKH BJIUAHUA XUMUYCCKOIO 3arpsA3HCHUA Opr}KaI'OH_Ieﬁ CpE€Abl HAa OPraHnU3M YECJIOBCKA U APYTUEC )KUBBIC OPTaHU3MBI,
Oe3omacHOl paboTHI ¢ BelecTBaMH B labopatopuu, OBITY U Ha POU3BOJICTRE,

ONpCACICHNA BOBMOXKHOCTH MMPOTCKAHUA XUMHYCCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCJIOBHAX U OLICHKH UX HOCJ'IeI[CTBPIfI;



7. pacro3HaBaHUs U UACHTU(PHUKALNN BAXKHEHIINX BEIIECTB U MATEPHUAJTIOB,
8. KPUTHYECKOMN OLIEHKH TOCTOBEPHOCTH XMMHUYECKONH HHPOPMALINH, TOCTYTAOIIEH U3 PA3INYHBIX HCTOUHUKOB.

2. CopepxaHue TeM y4eOHOr0 Kypca
Oprannyeckasi xumust
Beenenue (5 uacos).

IIpenmer opranndeckoii xumuu. OCOOEHHOCTH CTPOEHUS] U CBOHCTB OPraHMYECKUX COENWHEHHWH. 3HaY€HHE M POJIb OPraHUYECKOW XUMHUH B CHCTEMeE
€CTEeCTBEHHBIX HAYK U B JKU3HHU o0mmecTBa. Kpamxkuii ouepk ucmopuu pazeumus Opeanuyeckoi Xumuu.

[IpennocbuikK CO3IaHUS TEOPUN CTPOEHHSI: TEOPHs PAAUKAJIOB U T€OpHsi TUIOB, paboTel A. Kekyne, D. @panknanna u A. M. bytneposa, cbe3n Bpadel u
ecrectBoucneitareneil B r. llneiiepe. OCHOBHbIE NOJIOKEHUS TEOPUU CTPOEHUs OpraHuueckux coeguHeHuil A M. Byrieposa. Xumuueckoe CTpOe€HHUE U
CBO¥CTBa OpraHnyecKuX BemecTB. M3oMepus Ha mpumMepe H-OyTaHa u n300yTaHa.

OnexTpoHHOE 005aK0 U opOutanb, UX GOPMBL S- ¥ p-. DIEKTPOHHBIE M 3JIEKTPOHHO-rpaduueckre (OpMyJbl aroMa yriepoga B HOPMaJbHOM U
BO30OY)KIEHHOM COCTOSIHMAX. KoBalleHTHasi XMMHYecKas CBsi3b M €€ PasHOBUAHOCTH. O- U 7T-. Booopoouas céazs. CpaBHeHHMEe OOMEHHOTO M TOHOPHO-
aKLENTOPHOTO MEXaHU3MOB 00pPa30BaHNs KOBAJIEHTHOH CBSI3ML.

[lepBOe BAJEHTHOE COCTOSIHHE — Sp -THOPHAM3ALNS — HA NPHMEPe MOJEKYTbl METAHA M APYTHX aTKAHOB. BTOpoe BaleHTHOE COCTOSHHE — sp'-
rHOpUIN3AINS — HA TPUMEPE MOJIEKYIIbI 3THIeHa. TpeTbe BAICHTHOE COCTOSTHIE — Sp-THOPUAN3ALNS — HA IPUMEPE MOJIEKYJIbl-alleTHIIeHa. | eoMeTpHst MOJIeKyJT
PacCCMOTPEHHBIX BEIEeCTB U XapPaKTEPHCTHUKA BUIOB KOBAJCHTHOW CBA3U B HUX. Mooens [uniecnu Ons OOBACHEHUS G3AUMHO20 OMMANKUBAHUS CUOPUOHBIX
opoumanedi u ux pacnoaoNCeHUust 6 NPOCMPANCIEE C MUHUMYMOM SHEPRUU.

JAeMOHCTpaLMHU.

Konnekius opraHideckux BeIIeCTB, MaTepuaiioB W u3genuii u3 Hux. Mopemu monekyn CHs u CH3;OH; C,H,, C,Hy u CgHs, H-Oyrana u uszoOyraHa.
BsanmoneiicTBrue HaTpHst ¢ STAHOJIOM U OTCYTCTBHE B3aMMOACHCTBHS C JUSTWIOBBIM 3hupoM. Kosurekius noiuMepoB, TPUPOAHBIX U CHHTETHYECKUX Kay4dyKOB,
JIEKapCTBEHHBIX MpenapaTos, kpacuteneil. [lapocrepkHeBble u 0ObeMHbIe Monean Mojekyl Hay, Cl,, N2, H,O, CHy. IlapocTepskHeBbie U 0OBEMHBIE MOIEIH
CH., CoHy, CoH,. Mooens, svinonnennas u3 6030yuinbix wmapos, OeMOHCMPUPYIOuds OmmanKkusanue 2udpuonsix opoumaneii.

Tema 1. CTpoeHue u KIaccH(PHKALIUS OPraHHYECKHX coeJuHeHHH. (9 YacoB)

Knaccuukanuss OpraHUYeCKHX COEIMHEHMH MO CTPOCHHMIO «YTJIEPOIHOTO CKEJeTay. AalUKIN4deckne (aJKaHbl, AJIKeHbI, AJKHUHBI, AJKaIUCHBI),
kapOoumkinyeckue (LUMUKIOAJIKaHbl M apeHbl) U rerepounkindeckue. Knaccudukaums opraHudeckux COEOUHEHUH MO (PYHKUHMOHAIBHBIM T'PYIIaM: CITHPTBHI,
(dbeHobI, MPocThie 3QUPHL, ATBACTUIBI, KETOHBI, KAPOOHOBBIE KUCIIOTHIL, CIOKHBIE d(UPHL.

Howmenxknatypa tpusmnanbHast, pauuoHanbHas u MIOIIAK (IUPAC). PaunonanpHass HOMEHKIATypa Kak NpeAlecTBeHHUK HoMeHknaTypbl MIOITAK.
IIpuaummer obpa3oBanust Ha3BaHUN opraHudeckux coenuHeHuidt nmo MIOITAK: 3amemienns, pomoHadanbHON CTPYKTYpPBI, CTAPUIMHCTBA XapaKTEPHCTUYECKUX
rpynn (aa(aBUTHBIN MOPSAOK).

CTpykTypHass u30Mepusi M €€ BUObL. H30MEpUs «YIJIEPOJHOTO CKENeTa», U30MEpHUsl TOJIOKEHUs! (KpaTHOW CBsA3M M (YHKUMOHAJIBHOW TPYIIIBI),
MexKiIaccoBass usomepus. lIpocTpaHcTBeHHas M30Mepusl U €e BHUIAbL. IeoMeTpuueckas WM onTudeckas. buonozuyeckoe 3HAYeHUe ONMUYECKOU U30MEPUL.
Ompadicenite 0codenHoCmetl CMpOeHst MONIEKYI 2eOMEMPUYECKUX U ONMUYECKUX UBOMEPOB 6 UX HAZBANUSIX.

JAemMoHCTpauMu.



OO6pa3upl npeacTaBUTENe Pa3IMUHBIX KJIACCOB OPraHMYECKUX COEAMHEHHWH U IIapoCTep KHEBbIE WM OObEeMHbIe MOAeNH ux Mojekyn. Tabmuiel «Ha3BaHue
AJIKAHOB U aJIKWJIBHBIX 3aMecTuTenein» n « OCHOBHBIE KJIACChl OpraHMYecKNx coequHeHuiy. [llapocTepkHEeBbIe MOJIENN OPTaHMYECKUX COSTUHEHUN pa3IMIHbIX
KJ1accoB. Moieny MOJIEKYJI HU30MEPOB Pa3HBIX BHIOB U30MEPHH.
JlabopaTopHbIie ONBITHI.
1. M3roToByieHre Moieel MOJIEKYJT BEIIECTB — MPEACTABUTENEH PAa3IMUHbIX KJIACCOB OPTraHUYECKUX COSNUHEHUN.
Tema 2. Peakunu oprannueckux coeguHeHuii (7 4acos)

[TonsiTHe 0 peakuusx 3aMelieHus. [ 'anoreHnpoBaHne aTKaHOB U apEHOB, IEIOYHON MHIPOJIN3 TraJIOTeHAIKAHOB.
[TonsiTHe O peakuMsAx NPUCOeTUHEHMs. | naprpoBaHue, TUAPOralOreHIPOBAHNE, FAIOTeHUpOBaHNe. Peakiny moMMepru3aiy 1 MOJUKOHISHCALIUH.

[TonsiTHe O peakuusAX OTINEIUIeHUs (MUMHHUpOBaHUs). JlerunpupoBanue ankaHoB. Jlermnmparanms cnupToB. JlermapoxjopupoBaHHE Ha TIpuUMepe
rajjoreHajKaHoB. [IOHATHE O KPEKUHre aJIKaHOB U IENOJUMEPHU3ALINH MTOJIMMEPOB. Peakinu n3oMepu3anny.

Tomonumuueckuii u ecemepoiumuyeckuii paspvieé KOBANEHMHOU XUMUYECKOU C653U, 00pa306anue KOBWIEHMHOU C653U N0 OOHOPHO-AKYENMOPHOMY
mexanuzmy. Tlonstue o Hykneodune u snekrpodrie. Knaccubpukauus peakuuii Mo THITY peardpyroIInx 4acTuil (HyKIeoQUJbHbIE W 3JEKTPOQHUIbHBIC) U
NPUHIUIY H3MEHEHHUS] COCTaBa MOJIEKYJIbl. B3anMHOE BiIMsAHNE aTOMOB B MOJIEKYJIaX OpPraHMYECKUX BemecTB. MHAYKTHBHBINA 1 Me3oMepHbIN 3¢ dexTol. [Ipasuo
MapkOBHHUKOBA.

Pacyernbie 3aaa4mn.
1. Beraucienne BpIX0Aa NPOAYKTA PEAKLIUU OT TEOPETHUECKH BO3MOXKHOTO.
2. KomOuHMpOBaHHBIE 3a1a4H.
JAemMoHCTpaumu.
B3speiB cmecu meTaHa ¢ xsopom. ObecuBeunBaHre OpOMHON BOJBI STHJIEHOM U anieTriieHoM. [lonyuenue dperonopopmanpaeruiHoi cMoinbl. [lenonnmepusanus
nosmsTiieHa. [lonyuenne sTuneHa u staHoja. KpekuHr kepocuHa. B3pbIB rpemydero rasza. l'opeHne MeraHa MM NMPONaHOOYTaHOBOHW cMecH (M3 ra3oBOU
3aKHUrajKu). B3pblB cMecH MeTaHa WM MTPOMaHOOYTaHOBOUM CMECH C KUCIOPOAOM (BO3AYXOM).
Tema 3. Yraesoaopoab (26 1yacos)

[TonsTHE 00 yruesoaopoaax.

Ankanwr. I'omonornueckuii psa u obmas popmyna ankanoB. CTpoeHHE MOJIEKYJIbI METaHA U APYTHUX alKaHOB. M3omepust ankaHOB. PU3NUECKHe CBOMCTBA
ankaHoB. AnkaHbl B rpupoze. [IpoMbliieHHbIe criocoObl MOMyUeHUs: KPEKHHT aJIKaHOB, (ppakinoHHast neperonka Hedgru. JlabopaTopHble ctocoOB! MOMy4YeHUs
aJKaHOB: CHHTe3 Bropua, nekapOoKCHIMpoBaHWE coyell KapOOHOBBIX KHCJIOT, THAPONHM3 KapOuma amomMuHus. Peakunu 3amenienus. ['opeHune ankaHoB B
Pa3NIUYHBIX YCIOBUAX. TepMUUeckoe pa3iiolkeHue alkaHoB. M3omepuszauus ankanos. [IpuMeHeHne ankaHoB. MeXaHN3M peakliuu PaiuKaIbHOTO 3aMELIEHHS, €0
cragun. IIpakTHueckoe HCIOJNB30BAHME 3HAHUH O MexaHH3Me (CBOOOIHO-paguKalbHOM) pEakUMHd B MpaBHJaX TEXHUKH O€30MmacHOCTH B OBITY M Ha
MIPOM3BOJICTBE.

Ankenwt. I'omonornueckuii psp u obmast Gopmyina ankeHoB. CTpOEHHE MOJEKYJbI 3THICHA W APYTUX aJKeHOB. M30MepHusl alKeHOB: CTPYKTypHas H
npocTtpaHcTBeHHas. HomeHkmatypa U (u3ndeckue CBOWCTBA ajkeHOB. [loylydeHHE STHIIEHOBBIX YIJIEBOJOPOAOB U3 AJIKAHOB, TaJIOT€HAJKAHOB W CITUPTOB.
Honsapusayus w-césa3u 6 mMonekynax ankenos Ha npumepe nponena. Ilonstue o6 wuHnyktuBHoM (+/) addexre Ha mpumepe MOJEKyNIbl nporneHa. Peakunu
NpUCOEeTUHEHNsT (TaJIOTeHUPOBAHUE, THAPOTAJIOTEHUPOBAHNE, THIpATals, THUAPUPOBaHKE). Peakiny OKHMCICHUsS W TMOJHMepH3auuu ankeHoB. llpuMeneHue
AJIKEHOB Ha OCHOBE MX CBOHCTB. MEXaHN3M PeaKkInH 3JEKTPOPHIBHOTO MPUCOCTUHEHUS K alikeHaM. OKuUCIeHUue QIKeHO8 6 « MACKUX» U «HCECIKUXY YCIOGUSIX.



Anxunwt. Tomonorndyeckuit psin ankuHoB. O0mmast popmyna. CTpoeHre MOJIEKYIIBI alleTUieHa U APYrux ankuHoB. M3omepust ankuHOB. HomeHkatypa
AlIETUJICHOBBIX YIJIeBOAOPOAOB. llomydeHne anKWHOB: METAHOBBIH M KapOumHb crocoObl. Du3Myeckue CBOWCTBA AJNKUHOB. Peakimu MPUCOSTUHEHUS:
rajIOTeHNPOBaHUE, TUIpOTraJIoreHnpoBanue, runparauus (peakuust Kydeposa), ruppuposanue. Tpumepusanus anerwieHa B OeHzon. llpuMeHeHHMe ankMHOB.
Oxwucnenue ankuHoB. OcoOble CBOMCTBA TEPMUHAIBHBIX AJKHHOB.

Ankaouenvt. OOmast popmyna ankaaueHoB. CtpoeHue Monekyn. M3omepuss u HOMEHKJarypa ajkaaueHoB. Pusnyeckme cBoiicTBa. B3ammuoe
PAacIoNIO’KEHNE T-CBS3EH B MOJIEKYJIaX aJKaJAMEHOB: KYMYJIHPOBAHHOE, CONMPSLKEHHOE, M30apoBaHHOe. OCOOEHHOCTH CTPOESHHUS CONPSDKEHHBIX AKaJUEHOB, X
NOJIy4eHue. AHanoeus 6 XUMUYECKUx Ceolcmeax aikenos u ankaouenoe. Ilomumepusanust ankaaueHoB. HaTypanbHBIH W CHHTETHUYECKHH KaydyKH.
Bynkaanzauus kayuyka. Pesuna. PaGoter C.B. JlebeneBa. OcoGeHHOCTH peakiuii MPUCOSTNHEHHS K AJIKaIHEeHaM C CONPSUKEHHBIMU TT-CBSI3SIMHU.

Huxnoankanst. IlossTHE O IMKJIOANKAHAX U UX CBOHCTBaxX. | oMonornueckuii psa u obmas ¢popmyna ruknoankanos. Hanpspxkenne nukna B CsHg, C4Hg u
CsHio, xoudpopmammu CsHip. M3omepust uKI0aaKaHOB (MO «YTICPOAHOMY CKEETY», YuC-, MPAHC-, MEKKIACCOBAs). XUMHUYECKUE CBOWCTBA IHKJIOATKAHOB:
TOpeHHe, Pa3IoKeHUe, paIuKalIbHOE 3aMelieHue, uzomepusayus. Ocodble CBOMCTBA UKJIONPOIAHa, IUKIOOyTaHa.

Apenst. benson xak npencrasureib apeHoB. CTpoeHne MoJekynbl OeHzomna. ComnpsbkeHne n-cBszed. FM3oMepust 1 HOMEHKIIaTypa apeHOB, UX MOJyYEeHUE.
I'omonoru Genzona. BiusiHne OOKOBOH 1ienH Ha 3JEKTPOHHYIO ITUIOTHOCTH CONPSDKEHHOTO T-00jlaka B MOJIEKYJIaX TOMOJIOrOB OeH30J1a Ha IpUMepe TOJyoJa.
Xumudeckue cBoiicTBa OeH3ona. Peakunu 3amerneHus ¢ ydacTieM O€H30Ja: raJIOT€HHPOBAHUE, HUTPOBaHUE U ankmiupoBaHue. [IpuMeHeHne OeH3oma U ero
rOMOJIOTOB. Paouxansnoe xiaopupoeanue oOenzond. Mexanusm u ycroeus npoeeoenus peaxyuu paoukaivHO20 Xaopuposanus 6enszona. Kamanumuveckoe
eudpuposanue o6enzona. Mexanuzm peakyuii 21eKMpOPUILHOCO 3aMewenus: 2an0eHUPOBAHUs U HUMposanus Oenzona u e2o 2omono2os. CpaBHEHHE
peakunoHHOH crocobHocTH OeH30J1a U TONyoJa B peakiusx 3amemieHus. OpueHtnpyromee neiicteue rpynmnsl atomMoB CHz;— B peaknusx 3aMereHust C
yuactreM tosyosia. Opuentantsl [ u Il pona B peakumsx 3aMeLIeHns ¢ yuacTHeM apeHOB. Peakiiun OOKOBBIX Henel alTKuIOeH30J10B.

Ilpupoonsie ucmounuxu yzieeooopodos. Hedtb n ee mpombliieHHas nepepadoTka. PpakLMOHHAS NEPErOHKA, TEPMHUUECKHUH M KaTAIUTHYECKHH
KpekuHr. [IpupoaHbIid ra3, ero CocTaB M IpakTHYecKoe Hucmosb3oBaHue. Kamennsiil yromnb. KokcoBaHue kameHHOTo yriisl. [Ipoucxooicoenie npupooHvix
UCMOYHUKO8  yeNe8000po0os. Puhopmune, ankunuposanue u apomamusayus Hepmenpooykmos. IKOJOTUYECKHE AaCHeKThl NOOBMH, NepepadoTKu W
HCIIOJIb30BaHHUS MOJIE3HBIX HCKOMAEMBbIX.

Pacyernble 3aaa4n.

1. HaxoskneHne MOJeKyIsipHOH (pOPMyJIbl OPraHMYECKOro COSIUHEHNs 10 Macce (00beMy) MPOAYKTOB CrOPaHHUSI.

2. HaxoxxneHne MOJIEKYJISIpHOH (POPMyITbI BEIECTBA [0 €0 OTHOCUTENbHON TUNIOTHOCTH M MACCOBOM J0JI€ SJIEMEHTOB B COSINHEHHUSX.

3. KomOuHupOBaHHBIE 3a1a4H.

JAemMoHCTpaumu.

Konnexuus «IIpupoaHble UCTOYHUKH yrieBonoponos». CpaBHEHHE NpOIeccoB ropeHus HedpTu u mpupoaHoro rasza. OOpasoBaHue HEPTSIHOHN IUIEHKH HA
noBepxXHOCTH BoAbl. Karamuruueckuii kpekuHr napaguna. PacrBopenue napaduna B OeH3UHE W MCHIapeHHe pacTBOpuTens u3 cMecu. [lnaBnenune napaduHa u
€ro OTHOILIECHUE K BoJe (PacTBOPEHNE, CPAaBHEHHE TUIOTHOCTEH, CMAYMBAHUE).

[Tonyuenne MeraHa W3 auerara HATPUsl M THAPOKCHIA HATpus. MOAETN MOJIEKYJ alKaHOB — MIAPOCTEPXKHEBBIE U OObeMHbIe. [OpeHHMe MeTaHa,
nponaHoOyTaHOBON cMecu, mapaduHa B YCIOBUSX U30BITKA W HEOOCTAaTKa KUCIOpoda. B3peiB cMmecn MeraHa ¢ Bo3ayxoM. OTHOIIEHHWE MeETaHa,
nponanoOyTaHOBOW cMmecH, OeH3MHA, mapaduHa Kk OpOMHOH BOAe M PacTBOPY NepMaHraHata Kanus. B3pbIB cMecH MeTaHa W XJIOpa, WHULUHPYEMBbIH
ocseuieaneM. Boccranosnenue oxcuna menu (1I) mapaduaom.



[TapocTepkHEBBIE U OOBEMHBIE MOJENH MOJEKYJ CTPYKTYPHBIX M IMPOCTPAHCTBEHHBIX M30MEPOB alKeHOB. OOBEeMHBIE MOAETH MOJEKYJ aJKEHOB.
[Tonyuenne sTeHa u3 staHosa. ObeciBeunBanye 3TeHOM OpoMHOI Bonbl. OOeciBeUnBaHIE STEHOM pacTBOpa NepMaHraHara Kanus. [ opeHne sTeHa.

ITonyuenne aunernneHa u3 kapbupa kanpuus. Pusndeckue cBoicTBa. BzanmoneiicTBue auermneHa ¢ OpoMHON Bomoi. B3ammopelicTBue anerusieHa c
pacTBOPOM nepMaHranata kanus. ['opeHue anernnena. BzanmoneicTere alieTuiIeHa ¢ pacTBOPOM COJI MEIH UJIH cepedpa.

Mopnenu (mmapocTtepskHeBble U OOBEMHBIE) MOJIEKYJ aJKaJAUEHOB C PA3JIMYHBIM B3aUMHBIM DPACIOJIOKEHUEM T-CBsI3€H. /lenonumepusayus kayuyka.
Mopnenu (mapocTepkHeBble 1 0OBbEMHBIE) MOJICKYJT ATKaJUEHOB C Pa3IMYHBIM B3aUMHBIM PACIOJIOXKEHNUEM T-CBsi3el. Koacynsays Mneuno2o coka Kay4ykOHOCO8
(Monouas, 00Y8AHYUKOG Ul (PuKyca).

[TapocTepKHEBBIE MOACTH MOJIEKYJI LIUKJIOATKAHOB U aiikeHOB. OTHOIIEHNE LIMKJIOreKCaHa K pacTBOPY NEpMaHTraHaTa Kajusi 1 OpOMHOI Boze.

[TapocTepxHEBBIE 1 OOBEMHBIE MOAEIH MOJICKYJI O€H30Jla M €ro roMoJioroB. PasneneHne ¢ MOMOINBIO JENUTENbHOW BOPOHKH CMeCH OEH30J1-BOIA.
PactBopenne B OeH30Ji€ Pa3iIMYHBIX OPraHUYECKUX W HEOPTaHWYECKUX (HAmpUMep, Cepbl) BEINECTB. DKCTPArMpOBaHHE KpacHTeNed W JAPYTUX BEIECTB
(marmpumep, #ona) 6eH3zonoM U3 BoxHOro pacrBopa. ['openne Genszona. OTHomenue GeH3o0da K OPOMHOM BOAE M pacTBOpY mepMmaHraHata kamusi. Ilomydenue
HUTPOOEH30J1a.

Konnexuus «IIpupoaHble HICTOUHUKH YTiieBOAOpoaoB». CpaBHEHHE MPOLIECCOB ropeHust Heptu u npupogHoro raza. O6pasoanue HePTSIHOH TUICHKU Ha
noBepxXHOCTH BoAbl. Karamuruueckuii kpekuHr napaguna. PacrBopenue napaduna B OeH3UHE W MCHIapeHHe pacTBOpuTens u3 cMecu. [lnaBnenune napaduHa u
€ro OTHOLIECHUE K BoJe (PacTBOPEHUE, CPaBHEHHE TUIOTHOCTEH, cMaunBaHue). Paznenenne cmecn OEH3MH-BO/IA TIPY TIOMOIIH JENTUTEIbHONH BOPOHKH.
JlabopaTopHbIie ONBITHI.

2. UsroroBnenune napapuansuposanHoit Oymarn. 3. O6napyxkenue HyO, caxxu, CO; B mpoaykrax ropeHus ceeuu. 4. MI3rotoneHne Mozeel raloreHoajJKaHoB.
5. OOHapy>keHHe HenpeaeabHbIX COeIMHEHNH B HepTenponykrax. 6. O3HakoMIeHne ¢ 00pa3liaMy MOJMATHIICHA H IOJUIPOITHICHA.
7. Pacno3naBaHue oOpa3loB ajkaHOB U amkeHOB. 8. OOHapy:KeHHE BOABIL, CAXKHM W YIJTIEKHCIOrO ra3a B MPOAYKTaX MOPEHHs yriieBoaoponoB. 9. UsrotosneHue
MoJenel alKMHOB U UX U30MEpPOB.
10. Oznakomnenue ¢ xosekiued «Kayuyk u pesuna». 11. O3HakomiieHue ¢ (u3MUeCKUMU CBOMCTBaMH OeH3osa. 12. M3roToBieHHe W HCMONb30BAHUE
npocreiimero nmpudopa i xpomatorpaduu. 13. Pacno3naBanue opraHnyueckux BemecTs. 14. OmpeneneHne Ka4yeCTBEHHOTO COCTaBa mapadpuHa Ui OeHsoJa.
15. Tlony4yenue aleTuiIeHa U ero okucieHue pactsopom KMnO, miu 6poMHON BOAOH.
IIpakTHyeckne padoTsl.
1. KayecTBeHHBIIN aHATIN3 OPTAaHUYECKUX COCIUHEHUM.
2. YriaeBoaopoabl

Tema 4. Kuciopoacoaep:kamniue yriaesoaopoabl (26 4acoB)

Cnupmut. CocraB u knaccudukanust cnuptoB. M3oMepuss ciupToB (IMOJIOKEHHE THAPOKCUIIBHBIX TPYII, MEKKIACCOBAsl, «YIIEPOTHOTO CKENeTay).
dusuueckue CBOICTBA CIUPTOB, UX MOJNy4deHHE. MeXMOJEeKyIsApHas BONOPOIHAs CBs3b. (JCOOeHHOCMU 9NEKMPOHHO20 CMPOEHUs. MOAEKY] CHUPMOE.
XUMHUYECKHE CBOMCTBA CIHUPTOB, OOYCIIOBJICHHBIE HAJIMYHEM B MOJIEKYJaX THAPOKCUIBHBIX TIpyni: oOpa3oBaHHE aJKOTOJIATOB, B3aUMOIEHCTBHE C
raJIOT€HOBOIOPOJIAMH, MEKMOJIEKYJISIpHAs U BHYTPUMOJIEKYJSIPHAs ACTHUApATALs], dTepUPHUKALMs, OKHCICHHEe W IeruapupoBaHue cnupToB. OCOOEHHOCTH
CBOWMCTB MHOIOaTOMHBIX CnupTOB. KadecTBeHHas peakiuss Ha MHOTOAaTOMHBIE CHUPTHL BakHelimme mnpeacrtaBuUTeNn COUpPTOB. PU3MOJIOrMYECKOE O eUCTBUE
METaHOJIa ¥ 3TAHOJA. AJIKOTOJIM3M, ero nocienctsus. IlpodumakTika ankoroamsma.

Denonv. Denon, ero pusnyeckre CBOMCTBA U MOTyUeHe. XUMHUECKHe CBOHCTBA (peHosa Kak PyHKLus ero crpoeHus. KucnoTtHele cBoiicTBa. B3anmHoe
BJIMSTHUE aTOMOB U TPYIII B MOJIEKYJIaX OPraHUYEeCKUX BellecTB Ha npuMepe (enona. [TonnkonneHcauus dpenona ¢ popmanpaerngoM. KauecrBenHas peakius Ha



¢denon. Ilpumenenne denona. Kraccupukayus ¢penonos. CpaBHEHHE KUCIOTHBIX CBOWCTB BEINECTB, COAEPIKALIUX T'MAPOKCHIIBHYIO TPYIITY: BOABL, OJHO- H
MHOTOATOMHBIX CIIUPTOB, heHoNa. Drekmpoduinsvroe 3ameujeniie 6 6en3016HoM Kovye. IIpuMeHeHne Mpon3BOAHBIX (PeHoa.

PacueTrHble 3agaun. BeraucneHust Mo TEpMOXUMHUYECKUM YPABHEHHUSIM.

JAemMoHCTpaumu.

Qdusnyeckue CBONCTBA 3TaHOJa, mponanojia-1 u 6yranona-1. [llapocrepskHeBbIe MOAETH MOJIEKYJI H30MEPOB ¢ MoJiekysipHbiMu Gopmyiamu C3HgO u C4H;00.
KonnuecTBeHHOE BBITECHEHHE BOAOpOAa M3 crupra HaTpueM. CpaBHEHHE Pk TOPEHHS 3THIOBOTO U MPOMWIOBOrO cnupToB. CpaBHEHHME CKOPOCTEi
B3aMMOJIEHCTBYSI HATPUS C STAHOJIOM, IIpomnaHoyioM-2, rauneprHoM. [lonmyuenune npocroro a¢upa. [Tonyuenne cnoskHoro 3¢upa. [lonyuerne sTeHa U3 3TaHONA.
PacTBopumocTs eHoa B Boae npu 0OBIMHOM M MOBBILICHHON Temreparype. BoitecHenne eHona u3 ¢peHonsITa HaTpusl yroJbHOH Kuciotol. Peakuus ¢peHomna ¢
xyopunom skenesa (II1). Peakuus ¢penona ¢ popmanbaerugom.

IIpakTHyeckne padoTsl.

3. CnupTel

Anvoezuovt. Kemonuot
CTtpoeHne MoJieKyJ ambACTHIOB M KETOHOB, MX H30Mepus U HOMeHKiatypa. OCOOEHHOCTH CTpOeHUs KapOOHWIbHOW rpymmel. Pu3nuecKkue CBOHCTBA
dopmanbaernaa u ero romosioros. OTAeNbHBIE NMPEACTABUTENN ANBIETUIOB M KETOHOB. XHUMHUECKHE CBOWCTBA AJbIAECTHAOB, OOYCIOBJICHHBIC HAJUYHEM B
MOJIEKyJIe KapOOHHJIBHON TPYIIBI aTOMOB (THAPHPOBAHKUE, OKUCIEHHE aMMHA4YHBIMH pacTBOpamu okcupa cepedpa u runpokcuna menu (1)), KauectBeHHbie
peakuuy Ha ajpaerunbl. Peakuus nomukonaeHcanun Gopmanbaeruaa ¢ penonom. OcoOEHHOCTH CTPOSHHS U XMMHUYECKHX CBOWCTB KeToHOB. HykneodunpHOE
NPUCOETUHEHNE K KapOOHMIIBHBIM COCTUHEHUSAM. B3aumnoe 6usanue amomos 6 Monexkynax. I anoeenuposanie anv0e2uoos i Kemonos o UOHHOMY MEXAHUIMY HA
ceemy. Kavecmeennas peakyusi HQ MEMUIKEMOHbL.

JAemMoHCTpaumu.

[TapocTepKHEBBIE MOJENIH MOJEKYJ albJerHOB W H30MEPHbIX MM KeTOoHOB. OkucieHue OeH3anbJernaa Ha BO3nayxe. Peakimust «cepeOpsHOTro 3epKaiay.
Oxucnenue aabaeruos.

IIpakTHyeckne padoTsl.

4. Anpaeruapl U KETOHBI

Kapoonoesie kuciromer. CtpoeHne MOJeKysl KapOOHOBBIX KUCIOT M KapOOKCHIbHOM rpynmbl. Knaccudukanmus 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT.
dusuueckre CBOMCTBA KapOOHOBBIX KHUCJIOT U UX 3aBUCHUMOCTB OT CTPOEHHs MOJIEKYN. Kapbonossie xuciomsi 6 npupooe. buono2uyeckas poiv KapOOHOGbIX
kucrom. OOume CBOMCTBA HEOPTraHMYECKMX W OPraHMYECKUX KHUCIOT. BiusHue yrieBOomOpOAHOTO panukajia Ha Cwily KapOOHOBOH KHUCIOTHI. Peakius
sTepupUKALINH, YCIOBHS €€ MPOBEACHH. X UMHUYECKHE CBOHCTBA HENPENEIbHBIX KAPOOHOBBIX KHCIOT, OOYCIOBJICHHbIE HATMYHUEM TT-CBSI3H B MOJIeKyJIe. Peaxyuu
INEKMPOPUNBLHOL0 3aMeufeHlsi ¢ yuacmuem OeH30iHON KUCI0mbl.

Chnoorcnsie 3pupor. CtpoeHue CIOXKHBIX 3QUPOB. H30Mmepus crodcHvix s¢hupos («y2nepoono2o ckejiemay u medickiaccosas). HoMEHKIaTypa CIOKHBIX
3¢upoB. OOPaTUMOCTh PEeaKLUUU STEPUPHUKALNH, THAPOIHN3 CIOXKHBIX 3QupoB. PaBHOBecHe peakunu 3TepuUKALINN — THAPOJIN3a; (PaKTOPBI, BIMSIOLINE HA
Hero. PerieHne pacueTHBIX 3aqa4 Ha ONpEAENICHHe BBIXOJAa MPOAYKTa peakuuu (B %) OT TEOPETHUECKH BO3MOXKHOTO, YCTAaHOBJIEHHE (OPMYJIBI M CTPOCHHUS
BEIIIECTBA 10 MPOAYKTaM €r0 CrOpaHus (FIJIA THAPOJIH3A).

AKupwr. Kupbl — cnoxsble 3QUpbl TIHIEpUHA U KapOOHOBBIX KHcHIOT. CocTtaB U cTpoeHue kupoB. HoMmeHknarypa u knaccudukanus xxupos. Macna.
Kupsr B mpupone. buonornueckne ¢ynkuuu >xupoB. CpoiicTBa xupoB. OMbUICHHE JKUPOB, mosydeHne MbUia. OObsSCHEHHE MOIOLIUX CBOHCTB MbLIA.
I'mnpuposanue xxuakux skupoB. Maprapus. [Tonsitue o CMC. O0bsicHenne Moroiux cBoicTB Mbita 1 CMC (B cpaBHEHUN).



JAemMoHCTpaumu.
3HaKOMCTBO C (PU3UYECKUMH CBOWCTBAMH HEKOTOPBIX KapOOHOBBIX KHCIIOT: MYPaBbHHOH, YKCYCHOW, NPOMHMOHOBOH, MACI]STHOMW, IaBENeBOH, JIMMOHHOM,
OJIEMHOBOM, cTeapuHOBOH, OeH30iiHON. Bo3ronka OeH30iHOM KnucinoTel. OTHOIIEHHE PAa3IMYHBIX KapOOHOBBIX KUCIOT K Boje. [loyueHne mpuATHO MaxHYIIEro
cnoxHoro 3¢gupa. OtHowmeHne k OPOMHONM BOZE M PacTBOPY MEpPMaHTaHaTa KaJus MPENeNbHOW M HeNpeneNbHOW kapOoHOBBIX KHCIOT. IllapocrepkHeBbie
MOJIEIM MOJIEKYJI CJIOXHBIX 3(UPOB U HM30MEPHbIX MM KapOOHOBBIX KHCHIOT. OTHOIIEHHE CIMBOYHOTO, MOJCOTHEYHOrO M MAIIMHHOTO Macjia K BOIHBIM
pacTBopam OpoMa U NepMaHraHaTa KaJusl.
JlabopaTopHbIie ONBITHI.
16. PactBopenue rimuepuna B Boge. 17. Bzaumoneiicreue rimmuepuna ¢ Cu(OH),. 18. Pextudukanus cmecu Boga — staHon (1-2 cragun). 19. Bzaumonetictaue
¢denona ¢ pacrtopom menoun. 20. PacozHaBarune pacTBOpoB (eHosITa HaTpUs U KapOoHara Hatpus (OapOoTak BeIABIXaeMOro Bo3ayxa). 21. Banmonetictaue
¢denona ¢ OpomuOli Bojoii. 22. Pacno3HaBaHWe BOAHBIX pacTBOpoB (eHonma u rmuepuHa. 23. 3HAKOMCTBO ¢ (PU3UYECKMMH CBOHCTBAMHU OTHEIBHBIX
MpeICTaBUTENeH aJbJAeTHIOB M KETOHOB: alleTalbJeru/a, alleTOHa, BOJHOTO pacTBOpoB ¢opmanbreruna. 24. OkucieHue 3TaHOja B dTaHalb. 25. Peakuwus
«cepebpsiHoro 3epkana». 26. Okucnenue anpaeruaos ruapokcuaoM memnu (II). 27. TMonyyenue ¢enondopmampaerugHoro nojumepa. 28. BaaumonelicTsue
pacTBOpa YKCyCHOH KHCIOTHI ¢ MakHHeM (LuHKOM), okcuaoM menu(ll), runpoxcunom skenesa(lll), pactBopom kapOoHaTa HATPHsL, PACTBOPOM CTeapara Kajus
(mbra). 30. OTHOIIEGHHE CIIOKHBIX 3(HUPOB B BOAE M OPraHMYECKHUM BellecTBaM (Hampumep, kpacutensim). 31. BeiBeneHue KMPHOTO MATHA € MOMOINBIO
cnoxHoro s¢upa. 32. PacTBOpUMOCTD KUPOB B BOJAE U OPTraHMYECKUX pacTBOpUTEIsX. 33. Pacro3HaBaHWE CIIMBOYHOIO Macjia M MaprapyuHa C MOMOIIBIO
noakuciaeHHoro Ttemoro pactsopa KMnQy 34. Tlonyuenne mputa. 35. CpaBHEHHE MOIOIINUX CBOMCTB X03siicTBeHHOTO Mbuta 1 CMC B JKeCTKOM BOAE.
IKCnepUMEHTAIbHBIE 3a1a4H.
1. Paco3HaBaHHe pacTBOPOB ameTara HaTpws, KapOOHaTa HATpPUsl U cTeapara HaTtpus. 2. PacmosHaBaHue oOpa3LioB CIMBOYHOTO Macjia M MaprapuHa. 3.
[Monyuenne kapOOHOBO KHCIOTHI U3 MbuUTa. 4. IloydeHne yKCyCHOM KHCIOTHI U3 alleTaTa HaTpHsl.
IIpakTHyeckne padoTsl.
5. KapOoHOBBIE KHCITOTHI

Tema S. Yraesoasl (9 yacos).
MoHo-, au- u nonucaxapuzel. IlpencraBureny KaxxaoN rpymnnbl.
Bbuonoruueckast ponb yrieBoaos. Mx 3HaueHUe B KU3HU YeJIOBEKa U OOIIECTBA.

Momnocaxapuowst. I'nroxo3a, ee gusnueckue cporictsa. CTpoeHHe MONEKYJbl. Pasnogecust 8 pacmeope 2ni0ko3sl. 3aBUCUMOCTb XUMHUYECKHX CBOWCTB
TJIFOKO3bI OT CTPOEHMs MOJIeKyJbl. B3ammopeiictBue ¢ rumpokcupoMm Menu (II) mpu KOMHATHOH TeMmmepaType M HArpeBaHWUU, STEPUPHUKALNS, PeaKLus
«cepedpsiHOTO 3epkanay, ruapupoBanue. [ oko3a B mpuponae. brojorudeckass posib MIFOKO3bL [IprMeHeHUe TIIOKO3bI Ha OCHOBE €€ CBOHCTB. DpyKTO3a Kak
U30Mep TIIOK03bl. Cpagneniie Cmpoeniist MONEKY U XUMUYECKUX CE0CME 27110K03bl U (ppykmo3vl. Dpykmo3a 6 npupoode u ee Ouoa02u4ecKkas pobs.

Hucaxapuos. Crpoenne nucaxapuaoB. BoccTanaBimBaromue U HEBOCCTaHABIHMBaKOIMe nucaxapuabl. Caxaposa, JakTo3a, Malbro3a, UX CTPOCHHE U
ouonornveckas poib. [ uaponns nucaxapunos. IIpomeliieHHOE MOJydeHHE caxapo3bl U3 MPUPOAHOTO ChIPbSI.

THonucaxapuos. Kpaxman u 1memnrono3a (CpaBHHUTENbHAsS XapaKTEPHCTHUKA. CTPOEHHe, CBOICTBa, Ouosormueckass pojb). Pusndeckme CBOICTBA
nosucaxapunoB. XuUMHUYeCKHe CBOMHCTBa nosucaxapunoB. ['maponns mommcaxapunos. KaudecTBeHHass peakuusi Ha kpaxmani. Ilommcaxapunbl B mpupoje, uX
ouonornveckas poib. [Ipumenenne nonucaxapunos. MickyccTBeHHBIE BOJIOKHA. B3anMoneiicTBre LeMTH0I03bI ¢ HEOPraHMYECKIMU U KApOOHOBBIMH KHCIIOTaMH.
JAemMoHCTpaumu.



OO6pa3up! yrieBonoB M u3fenuil u3 HuX. B3aumoneiictBue caxapossl ¢ ruppokcuaoM menu (I1). ITomyueHme caxapaTa KambLMsl M BbIIEJIEHHE Caxapo3bl W3
pacTBopa caxapara Kajbuus. Peakius «cepeOpsHOTo 3epkajiay aisl Tiroko3bl. OTHOIIEHHE pacTBOPOB caxapo3bl M MaJIbTO3bI (JaKTO3bl) K ruapokcuay menu (11)
npu HarpeBaHuu. O3HaKOMIIeHHE ¢ (PU3MUECKUMH CBONCTBAMH LEJUTIOJIO3bI M Kpaxmana. HaOyxaHue meumoso3sl M Kpaxmana B Bope. llomyueHue Hutpata
LIEJUTFOJIO3BL.
JlabopaTopHbIie ONBITHI.
36. O3HakoMIIeHHE C (PH3UUECKUMH CBOWCTBAMH IIIIOKO3bL 37. B3aumoneiicreue rimoko3sl ¢ Cu(OH), npu pasnuunoii remnepatype. 38. KucnoTtaslii rugponns
caxapo3bl. 39. 3HakOMCTBO ¢ oOpasnamu nonucaxapunos. 40. OOHapykeHHe Kpaxmalia ¢ MOMOIINBIO KAYeCTBEHHOW peakluu B Mene, Xyebe, Kierdarke, Oymare,
KJeiicrepe, forypre, Maprapuse. 41. 3HaKOMCTBO € KOJUIEKLIEH BOJIOKOH.
JKCnepUMEHTAJIbHbIE 3a1a4H.
1. Pacnio3HaBaHue pacTBOPOB IJIIOKO3bI M ILepuHa. 2. OnpeneneHne HaIu4Ins Kpaxmana B Mefe, Xjaede, MaprapuHe.
IIpakTHyeckne padoTsl.
6. Yraesonsl. 7. UnerTudukanus opraHMueCcKuX COSIMHEHUT.

Tema 6. A3orconep:xkamue coenunenus (11 gacos)

Amunwr. CocraB u crpoenne amuHoB. Knaccudukanus, usomepusi 1 HOMEHKJIaTypa aMuHOB. Anudarndeckue aMuHbel. AHWINH. [lonydyeHne aMUHOB:
ANKWIUPOBAaHNE aMMHaKa, BOCCTAHOBJICHHE HUTpPOCOeAWHEeHMH (peakumss 3uHuHA). DU3MYECKHe CBOWCTBA aMHUHOB. XHMHYECKHE CBOWCTBA aMUHOB:
B3aMMOJIEHCTBHE C BOJOW M KHCIOTaMH. | OMOJIOTMYECKHA Psii apOMATHUECKUX aMUHOB. AIKunuposanue u ayuiuposanie amunos. BzaumMHoe BIUsSHIE aTOMOB B
MOJIEKYJIax Ha MpUMepe aMMHaKa, annpaTHUeCKUX U apOMaTHIeCKUX aMUHOB. IIpruMeHeHne aMuHOB.

Amunoxuciomer u 6enku. CoctaB W CTPOCHHE MOJEKYJ aMHHOKUCIOT. M3oMepusi aMUHOKHCIOT. JIBOWCTBEHHOCTb KHCIOTHO-OCHOBHBIX CBOHCTB
aMHUHOKHUCIIOT U €€ NMPUYHMHBL. B3anMoneiicTBue aMMHOKHUCIIOT ¢ OCHOBaHHMSMH. B3anmozneicTBue aMHHOKHUCIIOT € KUCIOTAMH, 0OPA306aHUE CIONCHBIX dDUPOE.
OO0pa3oBaHre BHYTPUMOJIEKYJISIPHBIX COJiel (OUTOISIpHOTO MOHA). Peakiust MOJMKOHAEHCAIIMN aMUHOKUCTIOT. CHHTETUYECKHE BOJIOKHA (KAMPOH, SHAHT | Ap.).
buonoruyeckas posib aMMHOKHUCIIOT. [IpuMeHeHe aMUHOKHUCTIOT.
benku xax npuponHeie ouononumepsl. llentuanas rpynma atoMoB W menTtHaHas cBss3b. llentuabl. benku. IlepBudnas, BTOpUYHAS M TPETHYHAS CTPYKTYPHI
OenxoB. XMMHUYECKHE CBOICTBAa OEJNKOB: rOpeHHe, ACHATYpauus, THAPOJN3, KaueCTBeHHbIe (LBeTHbIE) peakuuu. buonornyeckne pyHkium O6enkoB. 3HaueHUe
OenxoB. Yemesepmuunas cmpykmypa 0e1xko6 kak aspeeayus 06enxkoevix u nebdeakosvix moaexyn. I'mobanpHas mpobiema OeNKOBOTO TOJOAAHUS M NMYTH €€
pelieHus.

Hyxneunogpie kuciomept. O0IUi MiaH CTPOCHUS] HYKJIEOTUAOB. [IOHATHE O MMPUMHIMHOBBIX U NMyPUHOBBIX OCHOBAaHUSX. llepBHUYHAs, BTOpUYHAs U
TpetuuHasi cTpykTypsl Mosiekynbl JIHK. buonormueckas pons JIHK u PHK. I'ennas umkenepust u OuotexHojyiorusi. TpaHCreHHble (OPMBI KUBOTHBIX U
pacTeHuil.

JeMoHCcTpaUHH.

dusuueckre CBONCTBA MeTHIIAaMHUHA. [ opeHne MeTriaMiHa. B3anMoneicTBre aHMIMHA U METUJIAMUHA € BOJIOH U Kuciotamu. OTHoeHne OeH301a U aHUJIMHA K
Opomuoii Bome. OkxpalinBaHue TKaHEW aHWIMHOBBIMHU KpacuTensiMu. OOHapykeHHe (PyHKIHOHAJIbHBIX IPYII B MOJIEKyJaX aMHHOKHCIOT. Heidrpamusarms
IIEeJIOYN aMHHOKUCIIOTOH. HelTpanu3auus KUCIOTh aMHHOKUCIOTOH. PacTBopenmne u ocaxxaenue Oenkos. JleHaTyparust OenkoB. KadecTBeHHBIE peakLUu Ha
6enxu. Monenn monexynbl JIHK n pasnuunasix Bunos monexyn PHK. O0pasubl npoayKToB MUTaHUS U3 TPAHCTEHHBIX (POPM PACTEHHUI M JKUBOTHBIX, JIEKAPCTB U
MIPenapaToB, H3TOTOBJIEHHBIX C MOMOLIBIO FEHHON HHXKEHEPUH.

JlabopaTopHbIie ONBITHI.



42. W3rotoBjieHHE IMIAPOCTEPXKHEBBIX MOJENEH MOJIEKyJl HM30MepHbIXx aMuHOB. 43. M3rotoBnenue moneneil m3oMepHbIx Mojekyn cocrtaBa Ci3H;NO,. 44.
PacTBopenne GenkoB B Boae u ux koarymsuust. 45. O0HapykeHue Oejka B KypHHOM sIiLIe 1 B MOJIOKE.
[IpakTuyeckue padcoThl.
8. AmuHbl. AMHUHOKHCITOTHI. benku
Tema 7. Buojioruueckl aKTHBHbIE Oprannieckue coequnenuns (10 uacos)

Bumamunsi. Ilonsitue o suramuHax. Ux knaccudukarus u obozHauenue. Hopmel morpedneHuss BuTaMuHOB. BogopacTBopumMblie (Ha puMepe BUTAMHHA
C) u sxupopacTBopuMbie (Ha mpuMepe BUTaMuHOB A u D) Butamunsl. [loHsiTre 00 aBUTaMUHO3aX, TUNEP- U THNOBHTAMUHO3aX. [IpodunakTrka aBUTAMHUHO30B.
OTtnenbHbIC IpencTaBUTEM BoAOpacTBOpuMbIX BUTaMuHOB (C, PP, rpynmer B) u skupopacTBopumbix BuTaMuHOB (A, D, E). MIx Ouonoruyeckas poJib.

Depmenmnpr. TlonsiTue o depmeHTax Kak O OHOJNIOIMUYECKHX KaTaiu3aTopax OeJIKOBOM Npupoabl. 3HadeHHE B OHMOJOTMM M IPUMEHEHHE B
npombiieHHOCTH. Kiaccugukarus pepmenToB. OcOOEHHOCTH CTPOSHUS U CBOHCTB (PEPMEHTOB: CENEKTUBHOCTb M 3 (PeKTUBHOCTb. OCOOEHHOCTH CTPOEHHS U
CBOWCTB B CPABHEHHH C HEOPTAaHMUECKUMU KaTaJIN3aTOPaAMHU.

T'opmonst. TloHATHE O TOPMOHAX KaK OMOJIOTMYECKN aKTUBHBIX BEIECTBAX, BBIMOJHSIOMUX SHAOKPUHHYIO PErYJISIUI0 dKU3HEACSITEIbHOCTH OPTaHU3MOB.
Knaccugukaiys ropMOHOB: CTEPOUABI, TPOU3BOAHBIE AMUHOKHCIIOT, MOJUMIENTHIHBIE U OeIKOBbIE TOpMOHBL. OTIENbHBIE PEACTABUTEIH TOPMOHOB. SCTPAIUOI,
TECTOCTEPOH, UHCYJIMH, aJpPCHAJINH.

Jekapcmea. TlonsitTne O nekapcTBaX KaK XHMHOTEPANEBTUYECKUX TMpermaparax. [ pymmel JieKapcTB: CyibpamMuabl (CTPENTOLHI), AaHTUOMOTHKU
(nenuuIvH), acnupuH. be3omacHble cmocoObl MPUMEHEHUs], JieKapcTBeHHbIe (opmbl. KpaTkue ucTopuyeckue CBeNEeHUS O BOSHUKHOBEHUH WM Pa3BUTHU
XUMUOTepanuu. MexaHu3M JeHCTBHUsT HEKOTOPBIX JIEKAPCTBEHHBIX IMPEMapaToOB, CTPOEHUE MOJIEKYJ, MPOTHO3UPOBAHME CBOICTB Ha OCHOBE aHaM3a
XUMHUYECKOTO CTpOeHUs. AHTHOMOTHKH, WUX KJIACCHU(PUKAIUA TO CTPOSHHUIO, TUIY W CHekTpy nedicteus. JlucOakrepuos. HapkoTuku, HapkOMaHHs U €€
po(HIIAKTHKA.

JlemoHCTpPaUHN.

OOpa3ubl BUTAMUHHBIX mpenaparoB. [lomueuramunsl. Mmmroctparun dotorpaduil sKUBOTHBIX € Pa3IMYHbIME (popMamMu aBUTAMHUHO30B. CpaBHEHHE CKO POCTH
paznoxenust HyO, non neticteuem epmenta (katanassl) U Heopranmueckux karaiamsatopoB (KI, FeCls, MnQO;). Ilnakat umu komorpamMma ¢ U300pakeHHEM
CTPYKTYPHBIX (hOPMYJI 3CTPAAMOJa, TECTOCTEPOHA, aapeHannHa. B3aumonelictue agpenanuHa ¢ pactBopom FeCl;. Benkopast mpupona wHCynnHA (LBETHBIE
peakiuu Ha Oenku). Ilmakatel wim komorpamMmbl ¢ (OpMyJiaMH aMuia CyJib(paHHIOBOW KHCIOTHL, AUTHAPOPOIUEBON KUCIOTHI, OCH3WJITICHULIMJUTHHA,
TETPALMKIINHA, Ie(POTaKCHMa, aCITUPUHA.

JlabopaTopHbIie ONBITHI.

46. OOHapyxeHue ButamMuHa A B pactuteabHoM Macie. 47. Obnapyxenne suramuia C B s1010uHOM coke. 48. OOHapykeHHe BUTaMUHA D B JKEJITKE KYyPUHOI'O
saina. 49. @epMeHTaTUBHBIA TMAPOJIN3 KpaxMalia noj nenctsuem amuiasbl. 50. PasnokeHune mepokcupaa BOAOPOJa MoA AelcTBUEM KaTajiasbl. S1. [leiicTBue
JEeTUAPOreHa3bl Ha METWJICHOBBIN cuHMA. 52. McnbiTaHne pacTBOPUMOCTH aIpeHAJIMHA B BOJAE U COJIHOW Kuciorte. 53. OOHapy)keHHe acIHpHHA B TOTOBOU
JIEKapCTBEHHOMU (opMme.

[IpakTHuyeckne padoTsol.

9. leticTBre (hepMEHTOB Ha pa3MYHbIE BEIECTBA.

10. AHanu3 HEKOTOPBIX JIEKAPCTBEHHBIX NPENapaToB (aCHUpHHA, MapareTaMona).



5. KanenpapHo-remaTu4yeckoe niianuposanue. Xumus 10 kaacc npoduis

Ne Jara Tewma, Tun ypoxa, ITnarnpyemMseie pe3yabTaThl Bugst TBopueckas, ®DopMBI KOHTPOIIA,
VpPOK PErHOHATBHBIN OCBOCHIE MPEAMETHBIX SHARHIA VY JEATEIBHOCTH, HCCIICI0BATCIbCKAS
a KOMIIOHEHT, (6a30BBIE TIOHSITHSY) ¢dopma padoTs MIPOEKTHA
nnan | daxr npodopreHTALS JCIATEIbHOCTD
VUIAIIUXCS
Beenenue (S yacoB)
1 02.09 Mecto u pons IIpenmer opranmueckoit xumuu. | Llenenomaranwe, PaGora ¢ ITegarornueckoe
opranuueckod XuMun B | OcoOCHHOCTH CTPOCHUS U OTIPEICNICHUE TEMBI YPOKa, | VICOHHUKOM. HaOMIOACHHE,
CHCTEME HayK O CBOWCTB OPTaHHYCCKUX COCAH- aHan3 0OBEKTOB JEMOHCTp. MaTep (hpoHTATBHBIH
MPUPOAC. HEHHU. 3JHAYCHHE H POJIb Opra- orpoc
Y POK H3YUCHHUSA HOBOTO | HUYECKOH XHMHH B CHCTEME
MaTepuana CCTCCTBCHHBIX HAYK H B )KU3HU
obwmectBa. Kpamxuti ouepx
UCTOPULL PA3GUMIUL
OP2AHUHECKOT XUMULL
2 06.09 Teopus crpoeHus Tlpeanoceuiku cozaanus YMeHHEe OpraHu30BaTh PaGora ¢ CoodieHue no CaMOKOHTPOIB,
OPTaHHUYECKHUX TCOPHH CTPOCHHUS BEIIECTB: BBITIOJTHCHHE 3aJaHUH MOJCTISMH OpT. TEME HWHAWBUAYAITBHBIH U
COCAMHCHHH paboTHI MPEALICCTBEHHHUKOB, VIUTETS COTTaCHO BCIICCTB IPYIIIOBOH
A M. bytaeposa. padoter A Kekyie u YCTAHOBJICHHBIM MPABUIAM KOHTPOJITb
KomOunupoBaHHBIT J.Ppanknanaa, VIacTHC B paboThl B KabHHETE
cresae B r.neiiepe.
OCHOBHBIC TIOTOXKCHUS TCOPHH
ctpocuust A. M. bytneposa.
XuMHICCKOE CTPOCHUE U
CBOICTBA OPraHUYCCKUX
BewecTs. [londarue o romoaorun
u romosorax. Mzomepus
3 07.09 Crtpoenue aroma DICKTPOHHOE 00IaKo U OpoOu- Paseutnc HaBHIKOB PaGora ¢ HNuannenayaasHBIH
yraepoaa. Tamnb, UX GOPMBL. DNCKTPOHHBIC | CAMOOLICHKH H VIeOHUKOM. U TPYIIOBOU
KomOunupoBaHHBIT U 3IEKTPOHHO-TpaduIecKue camMoaHaIn3a. JEMOHCTp. MaTep KOHTPOIb

(OpMYITEL AaTOMOB YIJIEPOJA B
HOPMAJIbHOM U B036y>K,Z[€HHOM
cocrogausaX. KoBamcHTHAS CBA3B
U €¢ PA3HOBHAHOCTHU (CHIMa U
- ¢Bs13b). OOpazoBaHue




monekyn H,, Clp, N, HCI, H,O,
CH,, C;H,, CH,

4 09.09 Banentnsie cocrosaus | Ilepsoe BamenTHoe cocrosume — | @opMupoBanne PaGora ¢ ®poHTATBHBIN
aromMa yriepoja. (sp’-ruGpuIM3aIs) HA TIPHMEPE | OCO3HAHHOTO U MOJCIISIMH OpT. KOHTPOJITb
KomOunupoBaHHBIT MOJICKY]I METaHa H STaHA. J0OpOKENATETBHOTO BCIICCTB
Bropoe BaneHTHOE COCTOSHHE OTHOIICHUS K MHCHHUIO
(sp’- rubpuansanms) Ha JPYTOro UCIOBCKA.
5 13.09 BancHTHBIC COCTOSIHUS | IPUMEPE MOJIEKY Bl ATHJICHA. Cocrasists miaH perieHus | Padora ¢ Pemreane HNuannenayaasHBIH
aTroMa yriepoja. Tpetbe BaseHTHOE COCTOSIHUE - | mpobnemer. Paboras o MOJEJISIMH OpT. 3aHAMATEIbHBIX KOHTPOITb
KomOunupoBanHsbiit sp-rubpuau3aiys - Ha IPUMEPE | TIaHy, CBEPATh CBOU BCIICCTB 3agaq
MOJICKYJIbI ALICTHIICHA. JEUCTBUS C LIEIBIO U, IPU
I'comerpusa Momekya 3Tux HCOOXOAUMOCTH,
BCIIECTB U XapPaKTCPUCTHKA KCITPABIIATH OLITHOKH
BHJOB KOBAJICHTHOH CBA3U CaMOCTOSTENBHO.
Tema 1. Ctpoenue u kinaccupuKanUs OPraHUYeCKHX coeauHenuid. (9 yacos)
6/1 | 14.09 Knaccuduxars Knaccudurarus opranuucckux | CpaBHEHHE, aHATH3, PaGora ¢ CaMOKOHTPOB,
OPTraHUYECKHUX COSAUHE- | COCAMHCHUH IO CTPOCHUIO HaOmoACHHE VIeOHUKOM. WHIUBUAYATbHBIA U
HUIL. VIJIEPOJHOM LIENH: AIlUKINIEC- JIEMOHCTp. Martep rpyNIOBON
YPOK U3yUCHHS HOBOTO | KHE, LUKIMYCCKUE, PA3BETBIICH- KOHTPOIb
MaTepuana HBIC, HCPA3BETBICHHBIC, 11O THITY
ATOMOB B LICITH; MO HATMYHIO WIN
OTCYTCTBUIO KPATHBIX CBS3CH; IO
0COOCHHOCTSIM 3JICKTPOHHOTO
CTPOCHHSL.
72 | 16.09 Knaccuduxars Knaccupuxanms opranuueckux | YMEHHE OpraHu3oBaTth PaGora ¢ HNuannenayaasHBIH
OPraHUYCCKUX COCAUHE- | COCAMHCHUH MO (YHKIMOHATb- BBITIOJTHCHHE 3aJaHUH MOJCTISMH OpT. U IPYMIOBOH
HUH, HBIM TPVINAM: CIHPTHL, (CHOBI, | YIUTENS COTTACHO BCIICCTB KOHTPOIb
AIMUHUCTpATUBHAS MIPOCTHIC 3(PUPBI, aTbACTUIHI, VCTAaHOBJICHHBIM NPaBUJIAM
KOHTPONbHAs pabora. KETOHBI, KAPOOHOBBIE KHCIIOTEL, | PabOTH B KaOWHETES
KomOunupoBaHHBIT CITOKHBIC 3HUPEI
8\3 [20.09 Knaccuduxars Knaccupuxanms opranuueckux | YMEHHE OpraHu3oBaTth PaGora ¢ HNuannenayaasHBIH
OPraHUYCCKUX COCAUHE- | COCAMHCHUH MO (YHKIMOHATb- BBITIOJTHCHHE 3aJaHUH MOJCTISMH OpT. U IPYMIOBOH
HUH, HBIM IPYIINAM AMUHBI, HH- VIUTETS COTTaCHO BCIICCTB KOHTPOIb

KomOunupoBaHHBIT

TPOCOCAUHCHUA, aMHUHOKHUCIIOTHI.
Knaccuduranus no
MOJIEKVJISIPHOM Macce:
MOHOMCPBI ¥ ITOJTHMCPHBI.

YCTAaHOBJICHHBIM IIpaBUJIaM
paboTHl B KAOUHETE




9\ [21.09 OcHoBBI Homenxmarypa TpuBnaipHas PaszBuTHe HaBBIKOB PaGora ¢ CoodieHue no ®poHTATBHBIN
HOMCHKJIATYPBI ( ucTopuueckasn), CaMOOLICHKH U MOJCTISMH OpT. TEME KOHTPOIb
OPTaHHUYECKHUX palMoHaTbHAS, MEKIYHAPOIHAS | caMOaHATIH3a. BCIICCTB
COCAMHCHUH. HIOIAK. IMpuanmns
KomOunupoBaHHBIT COCTaBJICHMI HA3BAaHUU
OPTaHUYECKUX COCIUHCHUH 10
10\ | 23.09 OcHOBBI paLKoHANBHON HOMEHKIATYPE: dopmupoBanue Pabora co WHausuayanpHbLiH
HOMCHKJIATYPBI IMPOU3BOAHOC OT HpOCTefILHGFO OCO3HAHHOI'O U CXCMaMH, KOHTPOJIb
OPraHUYECKUX NpPEACTABUTEIA pAJa, JOOPOKEIATSIIBHOTO TabIHuIaMu
COETUHEHHH. an(aBUTHBIH TOPAAOK OTHOIIEHUS K MHEHHUIO
KomOunupoBanHsbiit HCPCUHCIICHUS 3AMCCTHTCIICH. JPYTroro 4eI0BEKa.
IIpuHIHIEl cocTaBIeHI
Ha3BaHUU OPraHUYECKHX
COEIUHEHUM IO HOMEHKJIATYPE
HIOITAK: BrIGOp raBHOI Lenw,
CTapIIMHCTBO 3aMECTUTENCH.
16 |27.09 Hzomepus B Nzomepus, HyHKIHOHATBHEIC CocraBnare mwian pemeHus | Pabora B mapax Cocrasnenue ITegarornueckoe
OPraHUYCCKOH XUMHUH U | TPYIIBI B OPTaHUYCCKUX npodnemel. Pabotas no TEXHOJIOTMIECKOH | HaOMoaCHUE,
€¢ BUpL. COCAMHCHHAX. 3aBUCHMOCTb IIJIaHY, CBEPSTh CBOU LETIOYKH HWHAWBUAYAITBHBIH U
KombunnposaHHbIi CBOICTB BEUIECTB OT JEUCTBHUS C LIEAbIO U, OPH IPYIIOBOU
XHMHYECKOTO CTPOCHHSL. HEOOXOUMOCTH, KOHTPOIb
CTpyKTypHAst H30MEPHS U €C KCITPABIIATH OLITHOKH
Bugpl. [IpocTpancTBeHHas CaMOCTOSITEIBHO.
12\7 | 28.09 Hzomepus B H30MEPHST U €€ BUJIBL ®dopmynupoBatsb PaGora ¢ ®poHTATBHBIN
OPraHMYCCKOM XMMHHU U | TEOMETPHIECKAS M ONTHUYCCKAS. | COOCTBEHHOC MHCHHUE U VIeOHHUKOM, KOHTPOIb
€C BUIBI. Buonorudeckoe 3HaUCHUE OII- MO3ULIHIO, TabIHuIaMu
KombunnposaHHbIi THUYECKOH U30MEPHH. apryMEHTUPOBATh U
KOOPAUHUPOBATH €€ €
MO3ULIMAMU IIAPTHEPOB
13\8 | 30.09 O0o0meHne U Knaccuduxammst opraHuIecKux PazeurHec HABBIKOB Pabora ¢ HNuannenayaasHBIH
CHCTEMATH3ALHS coexurenni. Homenknarypa CaMOOLICHKH U VIeOHHUKOM, U TPYIIOBOU
3HAHUH MO CTPOCHUIO U | TPUBHATIBHAS camMoaHaIn3a. TabmuaMu KOHTPOIb
KIacCHU(pUKALH ( ucropuyeckas), paluoOHATbHAS,
OPTaHMICCKUX meskaynapoanas MIOTTAK.
COEAVHECHUN
149 |04.10 O0obmenue u Knaccupuxauus opranuueckux | YMEHHE CTPOUTD PaGora B rpymmax ®poHTATBHBIN
CHCTEMaTH3AIA coequaennid. Homenxmarypa 3¢ dexTrBHOE KOHTPOITb

3HAHUU N0 CTPOCHUIO U

TPUBHUAJIbHAA

B3aUMOJCUCTBHUC C




KIacCHU(pUKALH
OPraHNYECKUX
COEIMHEHNN

( ncTopuyeckas), paluoOHANbHA,
mexkayHapoauas MIOITAK.

OTHOKIACCHHUKAMH TPH
BBIMIOJTHEHHUH COBMECTHOM
paboTHI

Tema 2. Peaknu

H OPraHHYecKUX coeguHeHuii (7 yacoB)

I5\1 | 05.10 THmBl XUMAYIECKHX THBl XUMAYIECKUX pEeakui B CocraBnare mwian pemeHus | Pabora B mapax WnauBnayanpHbIH
peakuuii B opranuueckod xumud. Peakiun | mpoOnemer. Paboras o KOHTPOIb
OPTaHUYCCKOU XUMUH. | PaAWKAIbHBIC U HOHHBIC. IIJIaHY, CBEPSTh CBOU
Peaxiiu [TonsaTHe 0 peakumsx 3aMerne- JEUCTBUS C LIEIBIO U, IPU
MPUCOCANHCHUS U Hus. ['anoreHupoBaHne ankaHoB | HCOOXOANMOCTH,
3aMCIICHUS U apCHOB, LICTOYHOW TMIPONTH3 | UCIPABIATH OIIUOKH
KomOunupoBaHHBIT ranoreHankaHoB. [lonsaTue o CaMOCTOSTEIbHO
PCAKLUAX TPHCOCAUHCHHUSL.
I'mnpuposanue, ruaporaaoreHu-
16\2 | 07.10 pOBaHME, TATIOTCHUPOBAHHE. ®opmynuposatsb PaGora ¢ ITegarornueckoe
THrb XUMIICCKIX P
. CaKIMH TTOTUMEPUBALUH U COOCTBEHHOEC MHEHHE U VIeOHHUKOM, HaOMIOACHHE,
peaxmui s nonukonacHcaruu. [lonstue o MO3ULHIO, TabauuaMu MHIMBHyaIbHBIH 1
;praHqucxon XUMHH. | heaknmsx ormennenns. Jlerua- | apryMeHTHpOBaTh U TPYIIOBOH
CaKIiHm pupoBanue. Jleruaparamus. KOOPJMHHPOBATH €& C KOHTPOJTb
HPHUCOCTHHCHNS 1 JleruapoXI0pHPOBAHUE HA HO3HUIHAMHE MTAPTHEPOB
SaMCINCHHS 5 HPUMEPE TATOTEHATKAHOB.
KombunuposanHerii TToHSATHE O KPEKHMHTE ATKAHOB.
Peaxnu nzomepuzanum. ~
17\3 11.10 Peaxiuu oTinermieHusg rea o 30 epv 3ar PassutHe HABBHIKOB Pabora B rpymmax OpoHTATBHBIHN
MOJUTHYCCKUH U TET u-
U U30MEPH3ALHH. OMOJTHTHHICC CTCPOTH- | CaMOOLCHKY KOHTPOIb
KomOunupoBaHHBIT THACCKHH PAsPRIB KOBATCHTHOM | a\ 16413 mir3a.
xumudeckort cBsasu. [lonarue o
HyKIeoduIe u snexTpodue.
184 | 12.10 Peakuuu oteniecHus Y b pod OcosznaBarp motpeOHOCcT | Pabora ¢ Coo0lieHue o Ilegaroruyeckoe
BzanMHoe BIUsSHHE aTOMOB B
U U30MEPH3ALHH. U TOTOBHOCTE K VIeOHHUKOM, TEME HaOMIOACHHE,
. MOJICKYJIAX OPraHMICCKUX .
KomOunupoBaHHBIT N €aM0o00pPa30BAHUIO JEMOHCTD. HWHAWBUAYAITBHBIH U
BemecTs. MHAVKTHBHBIH 1 .
. IPYIIIOBOH
ME30MEPHBIH 3PEKTHL.
KOHTPOIb
19\5 14.10 PeakiimoHHbBIE YACTHIIBI YMeHHE CTpOUTh Pabora ¢ OpoHTATBHBIHN
B OPTaHHYCCKOH JIOTUYECKOC PACCYNKACHHUE, | YICOHHKOM, KOHTPOIb
xumud. Bzanmuoe BKITIOUAOLICE TabmuaMu
BIIHSIHUC ATOMOB B VCTaHOBJICHHE MPHIUHHO-
MOJIEKVIIE. CJICACTBCHHBIX CBI3CH
KomOunnpoBaHHBIT
2006 | 18.10 006o01meHue 1 CtpocHue n ®dopmynuposatsb PaGora B rpynnax | Pernenue ®poHTaTBHBIN




CUCTEMAaTHU3al U KJ'IaCCI/I(bI/IKaLII/IH OPraHnuvICCKux CO6CTBCHHOC MHCHHUC U 3aHUMATCIbHBIX KOHTPOJIb
3HAHUM O CTPOCHUH U COCAUHCHUM. THUIBI XUMUYCCKUX | MO3ULIMIO, 3aJa4
knaccudukanum opra- | peakuuid. Mzomepus ApPryMCHTHPOBATH U
HHUYECKUX COCIUHCHUM, KOOPAMHHUPOBATD €€ C
XAMHUYECKHAX PEAKIMAX MO3ULHAAMH NAPTHEPOB
B OPraHUYECKOU
XHUMHHU.
KomOnnnpoBaHHbIT
21\7 [ 19.10 Kontponenas pabora YMenne cTponTsb WnauBnayanpHbIH
Nel mo Temam JOTUYECKOE PACCYKICHHUE, KOHTPOIb
«CtpoeHue u BKJTFOUAIOIICE
KIaccu(pUKaLHs YCTaHOBJIEHUE NPUYUHHO-
OPraHuvCcCKUux CICACTBCHHBIX CBI3CH
COEIUHEHUN» U
«Peakuyn
OPraHUYCCKUX
COCIMHEHUI»
Tema 3. Yraesogopoast (26 yacos)
2201 | 21.10 AnkaHsr. IpeneabHBIE YIICBOTOPOIB, OcozHaBarh MOTPEOHOCTD Pa6ora ¢ Tekcrom, | Coolrecnue, INexarorumucckoe
CtpocHue, nzoMepus, obmas popmyIta, romonoruucc- | U TOTOBHOCTb K CpaBHCHHE MPE3CHTALIH HaOMIOACHHE,
HOMCHKJIATYPA, Kast PA3HOCTb, XHMITICCKOE €aM0o00pPa30BAHUIO HH;[HBH;[yvaanHﬁ "
nojydcHuC H - ctpocHue. KoBacHTHEIC CBA3H TPYIIIOBOM
(I)I/ISI/I‘ICCKI/IC CBOHCTBA. 3 KOHTPOJIb
KoMGHHupoBanHBiii B MOJICKVIIaX, SP° —THOpUAN3a-
uwms. MzoMepus yriiepoaHoro
cKeneTa.
23\2 [ 25.10 AnkaHsr. CucreMaTHueCKas OcozHaBarh MOTPEOHOCTD Pa6ora ¢ Tekcrom, | Coolrecnue, INexarorumucckoe
CtpocHue, nzoMepus, HOMCHKIIATYPA. ONPEACICHUC U TOTOBHOCTE K CpaBHCHHE MPE3CHTALIH HaOMIOACHHE,
HOMCHKJIATYPA, MOMEKYIAPHOH DOPMYTEI €aM0o00pPa30BAHUIO HH;[HBH;[yvaanHﬁ "
nojaydcHUC H ra3000paszHoOro YrieBogopoaa TPYIIIOBOM
(I)I/ISI/I‘ICCKI/IC CBOHCTBA. v KOHTPOJIb
KoMGHHHpOBAHHEL IO €T MJIOTHOCTH H MacCOBOH
JOTH 3JICMCHTA.
243 [ 26.10 XHUMHUCCKHE CBOMCTBA | XUMHUCCKUE CBOMCTBA. ®dopmupoBanme PaGora co ®poHTATBHBIN
aJIKaHOB. rOpeHHE, raJOreHIPOBAHUE, OCO3ZHAHHOTO 1 txemamu, KOHTDPOJIb
KoMGHHHPOBAHHBIH J00pOKENATETBHOTO TabmuaMu

TCPMHUECKOEC PA3N0KCHHUE,
JETUAPHUPOBAHNE, OKUC/ICHHUE,

OTHOIICHHUI K MHCHHUTIO




n3oMepu3anus. MexaHum
peakumn 3amemeHus. Peakims
Bropua.

JPYTOro YCIOBEKA.
OrcHuBaHKE PE3yIbTATOB
CBOEH AEATEIPHOCTH HA

VPOKE
25\4 | 28.10 XUMHUCCKHE CBOMCTBa | XAMHUCCKHE CBOMCTBA! dopMupoBaHUC Pabora co OpoHTATBHBIHN
AJIKAHOB, TOpEHUE, TAJIOTeHUPOBAHUE, OCO3HAHHOTO U CcXCMaMu, KOHTPOJIb
KoMOHHHPOBAHHBINIO | TEPMHUUECKOE PA3IOKEHHE, JI0OpOsKETATENLHOrO Tabmunamu
THOIICHUS K MHCHH
JETUAPUPOBAHKUE, OKUCICHHUE, OTHOIC CHHIO
JPYTOro 4enoBEKa.
n3oMepu3anus. MexaHum
P OrcHuBaHKE PE3yIbTATOB
KIMH 3aMeIieHus. Peakius -
gea T{HI 3aMCIIC caKt CBOCH JCITCIPHOCTH Ha
fopra. ypOKe
26\5 | 08.11 ASIKGHBL Henpeaenpapie yracBoaopoast OcozHaBarh MOTPEOHOCTD Pabora ¢ Coo01imenue o HNuannenayaasHBIH
. 2 <~
psiaa sTHICHA (AJIKCHBI), Sp~ — U TOTOBHOCTB K YICOHUKOM, TCMC U TPYIIITOBOH
CrtpocHue, nzoMepus,
HOMGHKIATYDA THOPHAN3ALMS ICKTPOHHBIX caMo00pa3oBaHUID JECMOHCTP. KOHTPOITb
ypa. opOuTaICH YIICPOIHBIX ATOMOB,
(pU3UUCCKUE CBOICTBA, N
0 —H m-cBa3ed. Mzomepus
MOy ICHHE
N VIJICPOTHOTO CKCICTA U
KomOunupoBaHHBIT NI
MTOJIOKCHUS TBOMHOM CBSI3H.
Homenknarypa.
I'eomerprueckas nzoMepus.
276 | 09.11 ASIKGHBL Henpeaenpapie yracBoaopoast YMeHHE CTpOUTh Pabora ¢ 3amuTa MPOSKTOB HNuannenayaasHBIH
. 2 <~
SI1a STUJICHA (AJIKCHBI), SP~ — JOTHYECKOE PACCYKACHUS COHUKOM U IPYMIOBOH
CrtpocHue, nzoMepus, p ( ). sp pacey R ’ Py
HOMCHIIATYDA THOPHAN3ALMS ICKTPOHHBIX BKJTFOUAIOIICS TabnuuaMu KOHTPOJIb
ypa, opOUTAICH YIJICPOAHBIX ATOMOB, | YCTAHOBJICHHUE MPUYHUHHO-
(uzHUeCKHe CBOWCTBA, N N
o —u TT-CBsi3eit. Mzomepust CJACACTBCHHBIX CBSI3CH
MOy ICHUE
N VIJICPOTHOTO CKCICTA U
KomOunupoBaHHBIT N
MTOJIOKCHUS TBOMHOM CBSI3H.
Homenknarypa.
I'eomerprteckas nzoMepus.
28\7 11.11 Xumuaeckue cBoricTBa | Peakumm nprucocaIMHCHUA. AeXBaTHO UCIIOIB30BATH Pabora ¢ OpoHTATBHBIHN
AJIKCHOB. Peakumu OKHCICHUS U TTOTUME- | PEUb A/ IVIAHUPOBAHUS | YUCOHHKOM, KOHTPOJITb
KomOunupoBanHsbiit pusaiuu ankeHoB. [IpuMeHeHue | perymsiuuu cBoei TabnuuaMu

AJIKCHOB HA OCHOBE UX CBOMCTB.
MexaHusM peakuun 3ICKTPO-
(I)I/IJ'ILHOI‘O HpI/ICOG,Z[I/IHeHI/IH K
ankeHaM. OKUCICHUE aIKCHOB B

ACATCIPHOCTH




MATKHX M KECTKUX YCIOBHAX.
IIpasruno MapkoBHUKOBA.

20\8 | 15.11 . Pcaxum mpucoeanHCHUS. AJCKBATHO UCIIOAB30BaTh | Pabora ¢ OpoHTATBHBIHN

XuMHuIeCKUE CBOWCTBA

Peakumu OKHCICHUS U TTOTUME- | PEUb A/ IVIAHUPOBAHUS | YUCOHHKOM, KOHTPOJITb
?(iﬁgzzﬁpOBaHHmﬁ PH3ALNH AJTKCHOB. HpHMeHVeHHe PEryIsLUN CBOCH TabnuuaMu

AJIKCHOB HA OCHOBEC UX CBOKHCTB. | ACITEIBHOCTH

MexaHusM peakuun 3ICKTPO-

(UIBHOTO MPUCOCAUHCHUS K

ankeHaMm. OQKUCIeHHE aTKCHOB B

MSTKHX H KECTKUX YCIOBHUSAX.

IlpaBnno MapkoBHUKOBA.

3009 16.11 O06o0meHue u AJIKaHBI, AJIKCHEL. PassutHe HABBHIKOB Pabora ¢ OpoHTATHHEIHA U
CHCTEMATH3AIU Homenxknarypa, uzomepus, CaMOOIICHKH H YICOHUKOM, WHIUBUAYATbHbIH
3HAHUU IO TEMaM CBOUCTBA, MOJYICHHE, camMoaHaIm3a. JEMOHCTD. KOHTPOIb
«ANKaHBI» U IPUMEHEHNE
CAJIKSHBI»

31 18.11 O6o0wmeHue 1 VY craHoBneHNE XUMHUECKON PaszBuTHE HaBBIKOB PatGora no Pemenne ®poHTATBHBIN 1

10 CHUCTEMATH3AINA (dhopMyJIBl BEIIECTBA 11O CaMOOLICHKHA U obpasity 3aHUMATEIBHBIX WHIWBH Y ATbHBIN
3HAHUU IO TEMaM MaCCOBBIM JOJISIM DJICMCHTOB U camMoaHaIn3a. 3agaq KOHTPOIb
«AJKaHBD U MPOAYKTAM TOPCHUS
CAJIKSHBI»

32 22.11 ANKyHBI. I'omonorudeckuii psx aaIKUHOB. YMeHue BoLACIATS M1aBHoe | PaGora co HNuannenayaasHBIH

\11 CtpocHue, nzoMepus, Obmas popmyna. CtpoeHue B TEKCTE, CTPYKTYPUPOBATh | CXEMaMH, KOHTPOIb
HOMCHKJIATYPa, MOJICKYJTbI AICTHICHA U APYTUX | yucOHBIN MaTepuast TabnuuaMu
MOJIYUCHHE U ankuHOB. M3oMepust aIKMHOB.
¢duznucckue coiictBa. | Homenknarypa ankunos. [osy-

KomOunupoBanHsIit YEHUE AJIKWHOB: METAHOBBIN U

33 23.11 Xumuueckue cBoiicTea | KapOuaHeiit ciocodbl. dusuuec- | Ymenue ctpouts PaGora B mapax WHauBK 1y bHbIH

\12 AJTKHUHOB. KH€ CBOMCTBA ankuHOB. Peakuun | addextrBHOC Y TPYIIIOBOH
KomOunupoBanHsbiit MPUCOCANHCHHUS: TATIOTCHUPOBA- | B3aMMOJEHCTBHE C KOHTPOJITb

HUEC, THAPOTAJIOrCHUPOBAHUE, OHOKJIACCHUKAMU TPH
ruapatanus (peakius Kyuaepo- BBITIOTHCHUH COBMCCTHOM
Ba), THAPUPOBaHKE. TpUMEpH- paboTel

3aLis aleTHIICHA B OCH30M.

OKHCIeHNE ATKUHOB.

34 25.11 Ankamuensl. Ctpoenue | [lonstue o nueHOBBIX Ocoznasate notpedbHoctes | PaGota ¢ CoodieHue no [lemarormueckoe

\13 MOJIEKYJI, H30MEPHSL, yraesogopozax. Kayayk xak U FOTOBHOCTB K VIeOHHUKOM, TEME HaOMIOACHHE,
HOMCHKJIATYPA. MPUPOIHBINA MOJUMEP, €rO caMo00pa30BaHUID JIEMOHCTP. VHIUBHAYAIbHBIA U




KomOunupoBaHHBIT CTPOEHUE, CBOUCTBA, IPYIIOBOU
BYIIKaHU3ALIHSL KOHTPOIb
35 29.11 Xumuueckue cBoiictea | Peaxnmy nprcoeanHeHHs, YMenne cTponTsb PaGora ¢ 3amura npoeKTOB ®poHTATBHBIN
\14 ankagueHoB. Kayuyku. | mogumepuszanun. OCOOCHHOCTH | TIOTMYECKOES PACCYKIACHHUE, | YICOHHUKOM, KOHTPOJITb
Pesuna. peakuui IPUCOCTUHEHUS K BKITIOUAOLICE TabmuaMu
KomOunupoBaHHBIT aJKaIACHAM C COTIPSPKCHHBIMU VCTaHOBJICHHE MPHIUHHO-
w-cBsa3aMu. ConmoauMepr3anus CJTICACTBCHHBIX CBA3CH
36 30.11 IuxroankaHsr. ITonarne o nukIOaNKaHax U UX | YMEHHE CTPOUTH PaGora ¢ WnauBnayanpHbIH
\15 CtpocHue, nzoMepus, cBoticTBax. [ 'omonormaeckuit JIOTUYECKOE PACCYXKACHHUE, | PUCYHKAMH, KOHTPOIb
HOMCHKJIATYPA, psia u obmast popmyna BKJTFOUAIOIICS CXCMaMH,
CBOHCTBA LUKI0aTKaHOB. M3omepust. VCTaHOBJICHUE MPUYUHHO- | mpubopamu
KomOunupoBanHsbiit XuMHuIeCKUE CBOWCTBA CIIEACTBEHHBIX CBA3EH
LUKJIOATKAHOB. TOPCHHE,
Pa3NOKCHHE, PAAHKATIBHOC
3aMCIICHHE, H30MEPH3ALIHSL.
OcoObic cBOHCTBA
LUKJIOMPOIAHA, UKJI00yTaHa.
37 02.12 IpaxTudacckas IpaBuna pabotsr B YMeHHE CTpOUTh PaGora ¢ Hccnenosanue HNuannenayaasHBIH
\16 pabora Nel. 1a00paTopuH. JIOTUYECKOE PACCYXKACHHUE, | PUCYHKAMH, BBIJAHHBIX KOHTPOIb
«KauecTBeHnbIit KavecTBeHnHbIi aHamN3 BKITIOUAOLICE CcXeMaMH, BCIICCTB
aHAJIN3 OPTAaHUYCCKUX | BELICCTB. VCTaHOBJICHUE MPUYUHHO- | mpubopamu
COCIUHCHHUMY. CJICACTBCHHBIX CBI3CH
Y poK-TIpakTHKYM
38 06.12 ApoMaTuieckue Apenbl. nexkTponHoe cTpocaue | Paboras mo miany, PaGora ¢ TekcTom, HNuannenayaasHBIH
\17 VIIEBOAOPOIHIL. Modsekyibl. ['omonorn OcH30ma. | CBEPATH CBOM ACHCTBHS C CpaBHCHHE KOHTPOIb
CTpocHHE MOIEKYIbI Hzomepus B psay roMoIoros. LENTBIO U, TPU
6cnzona. Gusnueckue | [lonydueHne u npuMeHeHHE HEOOXOUMOCTH,
CBOWCTBA U CLIOCOOBI OCH30I1a U €ro rOMOJIOTOB. HCHPABIATE OLIUOKH
MOJYUCHUS aPCHOB. CaMOCTOSITEIBHO
KomOunnpoBaHHBIT
39 07.12 ApoMaTuieckue Apensl. nexrponHoe ctpoeHue | Ocosnasats motpebHocTh | Pabora ¢ TekcToM, OpoHTATBHBIHN
18 YTIEBOJOPOIBL. Mosekyibl. ['omonorn OcH30Ma. | ¥ TOTOBHOCTE K CpaBHEHHE KOHTPOITb

CTpocHHE MOIEKYIbI
Ocuzona. OPusmucckue
CBOMCTBA H CIIOCOOBI
MTOTYUCHHUS aPCHOB.
KomOunnpoBaHHBIT

Hzomepns B psay roMonoros.
IToryuenne n npuMeHeHne
OCH30I1a U €ro rOMOJIOTOB.

XuMHUYECKHE CBOMCTBA OeH30IIa;

peaKiuu 3aMeieHus (OpoMupo-

caMo00pa3oBaHUID




40 09.12 . BaHHUe, HUTpPOBaHue), mpucoean- | OcosHasaTh motpebHocTs | Pabota co CoodrieHue, OpoHTATEHBIN
\19 XUMITICCKHE CBOHCTBA HeHusd (Bogopona, xiopa). Bza- | 1 roToBHOCTE K CXEMaMH, MIPE3CHTALN KOHTPOITb
6enzona. [Ipumenenue
KoMGHHHpOBAHHEL HMHOE BIHSHHUE aTOMOB B MOJIe- | caM000pa30oBaHHUIO tabnuamMu
KyJI€ TOIYOJIA.
41 13.12 Xumuueckue cBoiicTBa OcHzona: | Ocosnasate motpedHOCTh | Pabora co Coo0lieHue, ®dpoHTaTBHBIT
\20 XuMpeckue cBoiicrsa | PEAKLHH 3AMEIICHUS (OpoMupo- | ¥ TOTOBHOCTB K CXEMaMH, MIPE3CHTALN KOHTPOITb
BaHUC, HUTPOBAHKUE), IPUCOCIH- | CaMOOOPa30BAHUIO TabnuuaMu
6enzona. [Ipumenenue
KoMGHHupOBanHBIii HeHUs (Boaopoaa, xyopa). Baa-
HMHOE BITUSHHUE aTOMOB B MOJIC-
KyJI€ TOIYOIa.
42\ 14.12 I'enernueckas cBA3b Cpasuenue crpoeaus u ceoiicts | Cocrapiate miaH pereHus | PaGora B mapax WnauBnayanpHbIH
21 MEXKAY KJIaccaMu MPEACTBHBIX, HEMPEACTbHBIX npodnemel. Pabotas no KOHTPOIb
VIJIEBOAOPOJIOB. apOMAaTHYCCKUX YITICBOJOPOAOB. | IUIAHY, CBEPATh CBOH
KomOunupoBaHHBIT B3anMocBs3b TOMONOTHYECKUX | ACHCTBHSA C LICTBIO U, IIPH
PAIOB HEOOXOIUMOCTH,
KCITPABIIATH OLITHOKH
CaMOCTOSITCIBHO
43 16.12 IIpuponnsie nerou- IIpuponHsrii 1 IOy THEII YMenne cTponTsb PaGora ¢ TrekcroM, | Pexknama Bemectea | MHaMBHIYATBHBIN
\22 HUKH YIIICBOAOPOAOB. | HE(TSAHOH rasel, MX COCTaB U 3¢ dexTrBHOE CpaBHEHHE KOHTPOITb
Hedts, npuponseiii HCHONB30BAHUE B HAPOJHOM B3aUMOJCUCTBHUE C
ra3, KAMCHHBIA yronb. | xozsaiictee. HedTh, e cocTaB 1 | OXHOKIACCHUKAMH MPH
Hzyuenue HOBOrO cBoticTBa. ®pakuuoHHAas nIepe- BBITIOJTHEHUH COBMECTHOMH
MaTtepuata ronka He(ta. Kpekunr n apoma- | paboTer
TH3ALH HeTEOPOIYKTOB.
44\ 20.12 OxpaHa OKpyKarOICH CPEab. YMeHHE CTpOUTh PaGora ¢ tekcrom, | Peknama Bemecrea | MHauBuayanbHbii
23 ITpupoansie ucrou- OxraHOBOE UHCI0 OEH3UHOB. a¢dexTHBHOE CPAaBHEHHE KOHTpPOIb
HUKH yraeBoaopoaoB. | CrnocoObl CHUXKEHHUS TOKCHY- B3aUMOJICHCTBHE C
Hedts, npuponseiii HOCTH BBIXJIOIHBIX TA30B aBTO- OJHOKIACCHUKaMH MpU
ras3, KAMCHHBIH yroib. | MoOuned. KokcoBanue kaveH- BBITIOJTHEHUH COBMECTHOH
Hzyuenue HOBOrO HOTO YIIISL, IPOAYKTHI KOKCO- paboTel
MaTepuana Banus. [IpoOnembl nonyueHus
JKUAKOTO TOILJIMBA U3 YIIAL..
45 21.12 Vrrnesoxoponer. [Tomyaenue, YMenne cTponTsb PaGora ¢ ®poHTATBHBIN
24 O06o01eHNe 3HAHU O | CBOWCTBA, IPUMECHEHHC, 3¢ dexTrBHOE yueOHBIM KOHTPOITb
teme. [loaroroBka k H30MEPHS U HOMCHKJIATYpA. B3aMMOJCHUCTBHE C MaTepHaIoM

KOHTPONBHOH padoTe
KomOunupoBaHHBIT

Pacuaernsic 3amaun

OTHOKIACCHHUKAMH TPH
BBIMIOJTHEHHUH COBMECTHOM
paboTHI




46 23.12 IIpakTuaeckas [Ipasuna padots B nabopato- YMenne cTponTsb PaGora ¢ Hccnenosanne ®poHTATBHBIN
\25 pabora Ne2. pun. [lpaeuma GezonacHocTH JIOTUYECKOE PACCYXKACHHUE, | PUCYHKAMH, BBIJAHHBIX KOHTPOIb
«YTIEBOIOPOABLY. mpH padoTe C CIKUMHU, TOPIOYH- | BKIIOYAIOIICS CXCMaMH, BCIICCTB
VY POK-TIPaKTUKYM MH U TOKCHYHBIMH BEIICCTBAMU. | YCTAHOBICHHE MPHYUHHO- | TIpHOOpaMu
Waentndukaiums opraHuuecKuxX | CACICTBCHHBIX CBSI3CH
COCIUHCHMI (ITHICHA M MCTAHA)
47 27.12 AJIMUHHUCTPATUBHAA PaGorasg mo nnany, PaGora ¢ ITegarornueckoe
\26 KOHTpOnbHas paborta CBEPATH CBOM JCHCTBH C PUCYHKaMH, HaOMIOACHHE,
Ne2 mo reme LIENBIO H, TIPH CXEMaMH, WHIUBUAYATBHBIH 1
«YTIACBOIOPOIBI. HCOOXOAUMOCTH, pudopamMu TPYIIIIOBOM
Ypok yuera u KCITPABIIATH OLITHOKH KOHTPOJITb
KOHTPOJISI 3HAHUU CaMOCTOATEIBHO
Tema 4. Kucyiopoacoaep:ramiue yrjieBoaopoabi (26 4acos)
481\1 | 28.12 CroupTel: COCTaB, ATOMHOCTh CITUPTOB. DJICKTPOH- | YMEHHUC aICKBATHO PaGora ¢ OpoHTATBHBIHN
KJIACCHUpUKALIUS U HOC CTpOCHHUE (PYHKIIHOHAIBHONH | MCIOIB30BATh PEUb AJIS YICOHUKOM, KOHTPOJITb
M30MEpHUsSL  CIHPTOB. rpynmnsl. BogopoaHas ¢Bsi3b IJIAHUPOBAHUS U TabnuuaMu
HayueHue HOBOTO MEKTy MOJICKY/IAMH, BIHSHHUE €¢ | PErYJSILUN CBOSH
MaTepuaa Ha (PU3UYCCKHUE CBOWMCTBA CITUP- JCSATCIBHOCTH
49\2 | 30.12 Xumuueckue colictea | TOB. ['oMomorudaeckuii psaa mpe- CocrasiiTh IU1ad Pabora co CooO1ueHue no HNuannenayaasHBIH
MPEACTbHBIX JICNBHBIX OHOATOMHBIX CITH- peLICHUS TIPOOICMBI. CXCMaMH, TEME KOHTPOJITb
OJAHOATOMHBIX toB. M3omepus. Couptsi: niep- PaGoras no miany, TaOIHUIAMH
CITUPTOB. BUYHBIC, BTOPUYHBIC, TPETUUHBIE. | CBEPATH CBOU JACHCTBHS C
KomOunupoBanHsbiit Homenknarypa cniuptos. Xumu- LCABIO U, TIPU
YCCKUE CBOHCTBA. TOPCHHUE, OKUC- | HEOOXOAMMOCTH,
JICHUE J0 aJIbACTH/OB, B3aUMO- KCITPABIIATH OLITHOKH
JCHCTBUEC CO LICTIOYHBIMHA METAT- | CAMOCTOATEILHO
50\3 13.01 XHAMHYECKHE CBOMCTBA | JIAMH, TaJIOICHOBOAOPOAAMHU, VMeHne BBIACIATH PaGora B mapax HNuannenayaasHBIH
MPEACTbHBIX KapOOHOBBIMH KHMCJIOTaMHU. [JIABHOE B TCKCTE, U IPYMIOBOH
OMHOATOMHBIX H [omy4yenue coMPTOB M3 NPEAETb- | CTPYKTYPUPOBATH KOHTPOJITb
MHOT'OATOMHEIX HBIX U HCTIPCACIBbHBIX YITICBOIO- yqe6HbII‘/'I MaTepual
CITUPTOB. poaoB. [IpoMBIIIICHHBIN CHHTE3
KombuanpoBaHHBIH metaHona. Ilpuvenenne cnupTos.
51 | 17.01 XUMHUECKHE CBOHCTBA | JTUICHTIHKOND M INIMIEPHH Kak | dopMupoBaHUE Pa6ora ¢ Coo0brieHue mo
MIPCACIBHBIX OpCaACTaBUTCIM MHOTOAaTOMHBIX OCO3HAHHOIO U pUCYHKaMH, TEME
OJHOATOMHBIX U cnupToB. OCOOEHHOCTH UX XMMH- | 10GPOKENTATETBLHOTO CXCMAaMH,
MHOTOaTOMHBIX YECKHX CBOMCTB, IPAKTHIECKOE OTHOIICHUS K MHCHUIO an6opaMH
CIUPTOB. NPUMCHCHHUC. JPYroro 4ejaoBeKa.




KomOunnpoBaHHBIT

S2\5 18.01 denoner. Genomn. deHout, ero PU3NICCKUE CBOM- VMeHne BBLACIATH Pabora ¢ HNuannenayaasHBIH
Crtpoenue, puznucckue | crBa u noiayucHue. KucaoTHsie [JIABHOE B TCKCTE, YICOHUKOM, KOHTPOJITb
Y XUMHYCCKHUEC cBoiicTBa. B3zaumHoe BusiHIC CTPYKTYPHPOBATH JIEMOHCTP.
cBOMCTBA. YPOK aTOMOB U TPYII B MOJIEKYJIAX yueOHBIH MaTepuan
M3YYCHHUSI HOBOTO OPraHUYECKUX BEIICCTB.
MaTepuana
536 | 20.01 ®cenompl. enomn. [NonukonaeHcamus deHona ¢ CocTaBniare mian PaGora ¢ Uccnenosanve [lenarormueckoe
Crpoenue, puznucckue | popmanpiaeruaom. KadectseHHas | perieHus mpodaeMBl. PHUCYHKAMH, COCTaBa IJIACTMACC | HAOMIOACHHC,
Y XUMHYCCKHUEC peaxius Ha penon. [lpumenenue | Paboras mo miany, CXCMaMH, ¥ BOJIOKOH WHIUBUAYATbHBIA U
CBOWCTBA ¢enona. Knaccnpuxkarps CBEPATH CBOM OCUCTBHA ¢ | mpubopamu IPYIIIIOBOH
KomOunupoBaHHbIit (heHO10B. DACKTPODHIBHOS LCABIO U, TIPU KOHTPOIb
3aMCIICHHE B OCH30IbHOM HCOOXOAUMOCTH,
KOJBIIE. KCITPABIISATH OLITHOKH
CaMOCTOSITEIBHO
S4\7 | 24.01 IMpumenenue denona. | IlpumeHeHHE MPOU3BOAHBIX dopMupoBaHUC PaGora co OpoHTATBHBIHN
KomOunupoBanHsbiit deHona. OCO3HAHHOTO U CXEMaMH, KOHTPOIIb
JOOPOKEIATSIBHOTO TabMUUaAMu
OTHOIICHUS K MHCHHUFO
JPYToro 4eI0OBEKA.
55\8 | 25.01 Ipaxruueckas padora | Ilpasuna pabGoTs B gabopaTo- CocraBisTh 11aH PaGora ¢ Hccnenosanue OpoHTATBHBIHN
Ne3 mo Teme «Crnuptel | pun. IlpaBuna 6ezomacHocTr PCIICHHS TPOOIEMBI. PUCYHKaMH, BBITaHHBIX KOHTPOITb
u (PEHOJIBIY. PaGoras no miany, CXCMaMH, BECIICCTB
VY POK-TIPaKTHUKYM CBEPATh CBOH ACHCTBUS ¢ | mpubopamu
LENBIO U, TIPH
HEOOXOIUMOCTH,
KCITPABIISATH OLIHOKH
CaMOCTOSITEIBHO
56\9 |27.01 P T—— Anpaeruael. Ctpoenue dpyukumno- | CocTas/sTh miaH PaGora B mapax Peknmama Bemecta | UHAnBRAyapHBIN
N S HaIbHAs TPYTINA, €& OJCKTPOHHOE | PEIICHI POOJICMBI. KOHTPOJITb
N———— ctpocuue. I'omonoruueckuii psa. | PaGoras mo Ty,
Howmenxknartypa. CBEPATh CBOH ACHCTBUS C
HOMCHKJIATYPA.
LENBIO U, TIPH
CTpocHHE MOJICKY T,
(duzHUecKHe CBONCTBA. s o
s CTpocHUE KETOHOB. HCHIPABIATE OLIUOKH
KomOunupoBaHHBIT
CaMOCTOSITEIBHO.
57\ 31.01 Anpaeruant: YMeHHE CTpOUTh Pabora co OpoHTATBHBIHN
10 KJaccu(pUKaIus, JIOTUYECKOC CXCMaMH, KOHTPOJIb




H3OMEpH,
HOMCHKJIATYpA.
CTpocHHE MOJICKY T,

(duzHUecKHe CBONCTBA.

paccyxIeHue,
BKITIOYAFOIICC
yCTaHOBJ'ICHI/IC HpI/I‘lI/IHHO-
CJCICTBCHHBIX CBA3CH

TaOIuLAMHI

KomOnnnpoBaHHbIT
58 01.02 XHAMHAYECKHE CBOMCTBA | XMMHUYCCKHE CBOMCTBA aJIbICTH- VMeHne BBIACIATH Pabora ¢ Ilemarorunueckoe
\11 a7TbICTHIOB. JIOB. OKHCJICHHUE, TIPHCOC- [JIABHOE B TEKCTE, VIeOHHUKOM, HaOMIOACHHE,
KomOunupoBaHHBIT nuHeHue. OcoOEHHOCTH PEeakUui | CTPYKTYPHPOBATh TabmuaMu WHIUBUAYATBHBIH 1
okucneHus keroHoB. [lonyueHue | yueOHbIN MaTepuan rPYIIOBOH
aJbJCTHAOB U KCTOHOB. KOHTPOJITb
IpumeHeHre MypaBbHHOTO H
VKCYCHOTO allbACTUAOB. ALICTOH —
BAKHEUINUI IPEACTABUTEND
KCTOHOB, €T0 MPAKTHICCKOC
MOJb30BAHUC.
59 03.02 Peakuums «cepeOpstHoro 3epkana», | I[Iporaosuposats PaGora ¢ OpoHTATBHBIHN
\12 Kauecrsenmnbie okucnenue ruapokcuaa veau (II) | xuMudeckure CBOHCTBA pUCYHKaMH, KOHTPOIIb,
PCAKLHH HA AIIBACTUABL | iy garpesannn. Oxucnenue BEIECTBA HA OCHOBE MX CXEMaMH, UHIUBHIyaTbHBIA
KombGuruposarmbiii OeH3aIbACTUIa HA BO3AYXE CTpOCHUS npubopamu KOHTPOTIb
60 07.02 MoaxTHicckas paGora IpaBuna paGotsr B mabopato- YMeHHE CTpOUTh PaGora ¢ Hccnenosanue OpoHTATBHBIHN
\13 N<P4 1O TeMG p puu. Ilpasuna GezomacHoCTH JOTHICCKOC PUCYHKAMH, BBLIAHHBIX KOHTPOIIb
A ace CHHE cXeMaMu BCIIECTB
«Ampaeruapl 1 paceyza i ’ m
BKJTIOYAIOIIEE npubopaMu
KCTOHBIY,
YCTAHOBJICHUEC TPUIHHHO-
YV pOK-TIpaKTHKYM. N
CJACACTBCHHBIX CBSI3CH
61 08.02 Crcrematsamus i XuMHUICCKUC YPABHCHUS HA Ymenue 0000maTe u PaGora ¢ OpoHTATBHBIHN
\14 N CBOWCTBA BELICCTB JAHHBIX CHUCTEMATHU3UPOBATh KapTOYKaAMHU- KOHTPOJITb
000011IeHIE 3HAHUH O
KJIACCOB, PCIICHUE pacueTHRIX U | CBSACHMUS, MOJYUCHHBIC O | 3aJaHUSIMHU
cnupTax, peHonax u
IKCIICPUMEHTAIPHBIX 33124 KIaccax
KapOOHUTBHBIX
KHCTOPOICOACPKAIINX
COCTUHCHUSIX -
COCIMHCHHIM
62\ 10.02 CrcTeMaTHIAMS 1 XuMHUICCKUC YPABHCHUS HA Ymenue 0000maTe u PaGora ¢ OpoHTATBHBIHN
15 N CBOWCTBA BELICCTB JAHHBIX CHUCTEMATHU3UPOBATh KapTOYKaAMHU- KOHTPOJITb
000011IeHIE 3HAHUH O
KJIACCOB, PCIICHUE pacueTHRIX U | CBSACHMUS, MOJYUCHHBIC O | 3aJaHUSIMHU

cnupTax, peHonax u
KapOOHUTBHBIX
COCTUHCHHSIX

OKCIICPUMCHTAJIBHBIX 3a1a4

KJIaccax
KHUCJIOPOACOAEPKAIINX
COCIUHCHUH




63 14.02 KonTtponehas padorta WnauBnayanpHbIH
\16 Ne 3 mo Teme KOHTPOIIb
«Cnuptel, HEHOITBL,
KapOOHUTBHBIC
COCAMHCHHUS.
VYpok yuera u
KOHTPOJISI 3HAHUN
64 15.02 Kapbonossie kucnotel: | CTpoeHHe KapOOHOBBIX KHUCIIOT. ®dopmupoBanme PaGora ¢ WnauBnayanpHbIH
\17 CTpOCHHE, Kiac- JIEKTPOHHOE CTPOCHUE KapOoOK- | OCO3HAHHOIO U UH(OPMATHOHHBI Y TPYIIIOBOH
cuduKanms, CHJIBHOU TPYIIIBI, O0BSICHCHHE J0OpOKENATETBHOTO MH pecypcami, KOHTPOITb
HOMCHKJIATYPA. MOJBHKHOCTH BOAOPOJAHOrO aTO- | OTHOIICHHUS K MHCHHIO paborta ¢
Ousuueckue coiictBa | Ma. OcHOBHOCTD KHcHOT. ['oMomo- | Apyroro uenoseka. TaOuIeH,
MPEACTBHBIX THYECKHAN P NPEISTbHBIX OTHO- yueOHUKOM
OJHOOCHOBHBIX OCHOBHBIX KHUCJIOT. XUMHYUCCKHE
KapOOHOBBIX KUCIIOT. CBOICTBA: B3aUMOJCHUCTBUE C
Y POK H3YUECHHUS HOBOTO | HEKOTOPBIMH METAJIIAMHU, IIENIO-
Marepuaia yamu, crmpramu. Mavenenne
65 17.02 . CHJIBI KHCJIOT O], BIHUSHUEM CocraBnire mwian PaGora co CoodieHue no OpoHTATEHBIN
XuMHUeCKHe CBOMCTBA -
\18 5 3aMECTHTENEH B YTIEBOJOPOIHOM | PCIICHUS MPOOICMBI. CXeMaMH, TEME KOHTPOJIb
KapOOHOBBIX KHCIIOT. pazukaine. OcoOeHHOCTH Mypa- PaGorasg mo nnany, TabmuaMu
BBHHOH KHCIOTHL. [lomyuenne CBEPSATh CBOU ACUCTBUS C
. KHCJIOT OKUCICHUEM ATIbJAETUAOB, | ICIBIO U, TIPH
KomOunupoBaHHBIT
CIOHUPTOB, PEIACTBHBIX YIIICBO- HEOOXOUMOCTH,
nopoaos. Baxknemue mpeacra- KCITPABIIATH OLITHOKH
BHUTEIH KapOOHOBBIX KHCIIOT. CaMOCTOSTEIBHO.
66 21.02 XuMHUeCKHe CBOMCTBA IIporanozuposats PaGora ¢ ®poHTATBHBIN
\19 KapOOHOBBIX KUCIIOT. XUMHUYECKHE CBOHCTBA KapTOUYKaAMH- KOHTPOIb
BCIIECCTBA HA OCHOBE UX 3aJaHUAMHA
KomOunupoBanHsIit CTPOCHUA
67 22.02 CromHBIC ShHPHI- CtpocHue c1oKHBIX 3(QHpoB. Ymenne ananu3upoBathk, | Paborta ¢ Tekcrom, | Pexnama Bemectsa | MHanBuayanbHbI
\20 Prl. Howmenknarypa crnoxHex 3pupoB. | cpaBHUBATH, CpaBHEHUE KOHTPOIb
MOJYUCHHE, CTPOCHHE,
IIpakTiieckoe HCITOMB30BAHNE KIaccu(pUINPOBATE U
HOMCHKJIATYPA,
3¢hupos. 0000mIaTe haxkrel U
duznueckue u
. SBACHUS. BEIABIATE
XHMHYCCKUEC CBOUCTBA.
. MPUYHHBL U CIICICTBHS
KomOunupoBaHHBIT -
MPOCTHIX SIBICHAN
68 28.02 CaoxxHbIC 3QUPHL: OO0paTUMOCTh peakun Ymenne ananu3upoBathk, | Paborta ¢ Tekcrom, | Pexnama Bemectsa | MHanBuayaneHbI
\21 nmoJy4ucHHue, cTpoeHue, | srepudukammu. ['mapomus CpaBHUBATS, CpaBHEHUE KOHTPOJIb




HOMCHKJIATYpa,
duznueckue u
XHUMHUYCCKHC CBOMCTBA.

cnoxubix 3¢upos. PaBHoBecHe
peakunu 3TepruUKALHH. .

KIaccu(pUINPOBATE U
0006maTs GakTel 1
SIBIICHUS. BBISIBIIATH

KomOunupoBaHHBIT MPUYHHBL U CIICICTBHS
MPOCTHIX SABJICHUN
69 01.03 MoaxTricckas pabora [Ipaeuna padGotsl B nabopaTopuu. | YMEHHE CTPOHUTH PaGora ¢ Hccnenosanne ITegarornueckoe
\22 NfS 10 TeMe p [Ipaeuna GezonacHoCcTH JIOTUYECKOE PHUCYHKAMH, BBIJAHHBIX HaOMIOACHHE,
y acCyKIECHUE cXeMaMu BCIIECTB WHIUBHYIbHBIN U
«KapGoHoBbie paceyxa ’ > LLI A ﬂyv
BKJTIOYAIOIIEE npubopaMu IPYIIIOBOH
KHCTOTBIY.
VCTaHOBJICHHE MPHIUHHO- KOHTPOIb
YV pOK-TIpaKTHKYM. N
CJICACTBCHHBIX CBA3CH
70 03.03 Kupsr xak crnoxHbe 3gpupbI VYMenue caymars PaGora ¢ WnauBnayanpHbIH
\23 Weipbr. CocTas 1 [ITULECPUHA U KAPOOHOBBIX VIUTET B OTBCUATh HA UH(OPMATHOHHBI U TPYIIOBOU
or (I:eﬁne MOTEKVT kucnot. JKupsl B IPUPOAE, UX BOMPOCHI, 0OCYKAATh MH pecypcamu, KOHTPOIb
P v ceotictea. [IpeBpameHue xupos BOIIPOCHI CO paborta ¢
Qduznueckre u .
. MUK B opranusMe. [ uaponu3z u | CBepCTHHUKaMH, TabmuIeH,
XHMHYCCKUEC CBOUCTBA.
Moita 1 CMC THIPHUPOBAHKE JKUPOB B TCXHUKE, | ACKBATHO MCIOIb30BATh | YUCOHUKOM
R MPOAYKTHI MEPEPaOOTKHU KHPOB. €Ub AT IIAHUPOBAHHUS
KomOunupoBaHHBIT oy bep p peib A POE
MBIJ10 KaK COMb BRICIIUX KapOO- | ¥ PEryJISILHN CBOCH
HOBBIX KHCIIOT, €I'0 MOIOIIEE JESITEIBHOCTH
71 07.03 Kuper. Coctas u JCHCTBHE. Ymenne ananu3upoBath, | Pabora co WnauBnayanpHbIH
\24 CTPOCHHE MOJIEKYIL. CpaBHMBATbD, CXEMaMH, Y TPYIIIOBOH
dusuueckue u KIaccu(pUINPOBATE U TabmuaMu KOHTPOIb
XUMHYECKHE CBOHCTBA. 0006maTs GakTel 1
Meiia u CMC. SBACHUS. BEIABIATE
KomOunupoBaHHBIT MPUYHHBL U CIICICTBHS
MPOCTHIX SABJICHUU
72 10.03 O6o0wmeHue 1 ®poHTATBHBIN
\25 cHUCTeMaTU3aLuA KOHTPOIb
3HAHUU 1O TEME
«KapbonoBbie
kucnothl. CoXKHBIC
3¢upsl. Kups».
73 14.03 KonTtponehas padorta WnauBnayanpHbIH
\26 Ne 4 mo Teme KOHTPOIIb

«KapOoHOBBIE KHCTOTHI
Y UX NPOU3BOJHBIC

Tema 5. YrieBoapl (9 uacon)




741 | 15.03 VEACBOTEL, X COCTAB I Knaccugukanus yrnesonos. ®dopmupoBanme PaGota ¢ texcrom, | CooGmenue no ®poHTATBHBIN
’ dusnueckue CBOHCTBA, OCO3HAHHOTO U CpaBHCHHE TEME KOHTPOIb
KIaccU(UKALHSL.
HAXOKICHUE B IPHUPOJAE, J0OpOKENATETHHOTO
Vpok n3ydeHnsa HOBOTO
CTpOCHHE OTHOIICHUS K MHCHHFO
MaTepuana
JPYroro 4eNIoBeKa.
75\2 | 17.03 MoHOCAXaPHIEL I'mroko3a kKak BaKHEHIIMH CocTaBnaTh IIad Pabora co HNuannenayaasHBIH
P ' MPCACTABUTENb MOHOCAXAPHAOB. | PELICHHUS NMPOOICMEL. CcXeMaMH, KOHTPOIb
I'excoser. ['mroko3a N
(bpyKTosa DusnuccKkue CBONCTBA, HAXOXK- PaGoras no miany, TabnuuaMu
) . €HUE B IPUPOIE, CTPOEHUE, XUM. | CBEPATb CBOU ACUCTBUS C
KomOunupoBaHHBIT ACHY PHpOAE, CTp ’ P A
CBOWCTBA: B3AaMOJCHCTBUE C LENTBIO U, TPU
THIPOKCHIAMH METAILIOB, HEOOXOUMOCTH,
PeaKLHy OKHCIICHHS, BOCCTA- HCHPABIATE OLIUOKH
HOBIICHUS, OPO’KCHHS, IPUMEHE- | CAMOCTOSTCIBHO.
76\3 | 21.03 MoHocaxapuas: HHC. OPyKTO3a KAK H30MEDP YMcHHC OpTraHU30BaTh Pabora ¢ OpoHTATBHBIHN
P ' [TIOKO3BI. BBITIOJTHCHHE 3aJaHUH UH(OPMATHOHHBI KOHTPOJITb
Texcoser. Timokosa u HTEI COrIacHO MH pecypcamu
bpykro3a. y4 pecyp ,
N VCTaHOBJICHHBIM
KomOunupoBaHHBIT
mpaBuiaM paboThl B
KaOHHETE
774 | 22.03 Hucaxapuer. Caxaposa. ®uznucc-kue Paseutnc HaBHIKOB PaGora ¢ HNuannenayaasHBIH
Baxneiimue CBOWCTBA, HAXOXKICHHC B CaMOOLICHKH U UH(OPMATHOHHBI KOHTPOIb
MPCACTABUTEIN MPHPOAE, XHUM. CBOUCTBA. camMoaHaIN3a. MH pECYpCaMH,
78\5 | 24.03 IMommcaxapuasr. Kpaxman. CtpocHue MOIEKYITEL. VY MeHue BBLACTAT PaGora ¢ ITegarornueckoe
Kpaxman. Lenmronoza | Xumreraeckue cBoricTsa. Ipmve- TJIaBHOE B TEKCTC, UH(OPMAITHOHHBI HAOIIOACHHE,
Henwue. Llenmronosza. CtpocHue CTPYKTYPHPOBATh MH pecypcamu, WHIUBUAYATbHBIA U
MOJICKYJIBI. XUMHYICCKHUC CBOH- yaeOHBIN MaTepHaT rpyNIOBON
ctBa, mpumenenue. [lonarue o6 KOHTPOIb
TO\6 | 04.04 HMCKYCCTBCHHBIX BOJIOKHAX Ha ®dopmupoBanme PaGora ¢ ®poHTATBHBIN
[Monucaxapuaer. MPUMEPE ALETATHOTO BOJIOKHA. OCO3HAHHOTO U TabmuIeH, KOHTPOIb
Kpaxman. Llenaronosza J0OpOKENATETBHOTO yueOHUKOM
OTHOIICHUS K MHCHHFO
JPYroro 4eIoBeKa.
80\7 | 05.04 INpaxruueckas padora | IlpaBuna paGorsl B 1aboparopun. | Pa3BuTre HaBBIKOB PaGora co Hccnenosanue OpoHTATBHBIHN
Ne6 o reme [Ipaeuna GezonacHoCcTH CaMOOIICHKH H CXEMaMH, BBITaHHBIX KOHTPOITb
«YTIeBOABIY. camMoaHaIn3a. TabmuaMu BCIICCTB

YV pOK-TIpaKTHKYM.




81\ | 07.04 Ymenne ananu3upoBath, | Pabora mo WnauBnayanpHbIH
CPaBHUBATD, KapTouKaM KOHTPOIb
Cucremaru3zauus u KIaccu(pUINPOBATE U
0000MICHIE 3HAHUI TI0 0000mIaTe haxkrel U
TeMe «YTIEBOIBI» SBACHUS. BEIABIATE
MPUYHHBL U CIICICTBHS
MPOCTHIX SABJICHUN
82\9 | 11.04 INpaxruueckas padora | IlpaBuia paGotsl B 1abopaTopuu. Hccnenosanue OpoHTATBHBIHN
Ne7 o teme [Ipaeuna GezonacHoCcTH BBITaHHBIX KOHTPOITb
«Maentuduxarus BCIIICCTB
OPTaHHUYECKHX CO-
CAUHCHUI
Tema 6. AzoTcopepskamue coenunenns (11 yacos
83\1 | 12.04 AMHHBI: CTPOCHHE, CTpocHuEe aMHUHOB. VYMeHune opraHmuzoBaTh PaGora ¢ Pexnama Bemecrea | ®ponTanbHEII
KIaccu(pUKaLHSL, AMHHOTPYIIIA, €€ 3ICKTPOHHOE | BBHITIOJHEHHE 3aJaHUH UH(OPMATHOHHBI KOHTPOIb
HOMCHKJIATYPA, cTpoeHHE. AMUHBI KaK VIUTETS COTTaCHO MH pecypcamu,
MOTYUCHHE. OPTaHUYCCKHE OCHOBAHUSL, VCTaHOBJICHHEIM IpaBmiiaM | pabora ¢
duznueckue u B3aUMOJECHCTBHE C BOLOH U paboTHl B KAOUHETE TaOIHIICH,
XHMHYCCKUE CBOMCTBA. | KUCIOTaMH. AHHIIMH, €TI0 yueOHUKOM
VY POK H3YUCHHUA HOBOTO | CTPOCHHE, MPHYNHBI OCIabICHUS
MaTepuana OCHOBHBIX CBOHCTB B CPaBHCHHU
34\2 | 14.04 AMUHBI. CTPOCHHE, ¢ aMHHAMH MPEACTBRHOTO PAIA. PasBuTre HaBHIKOB PaGora co HNuannenayaasHBIH
KJIacCU(pUKALHS, TMonyucHue anuanHa U3 CaAMOOIICHKH U CXCMaMH, KOHTPOIIb
HOMCHKJIATYPA, HUTPOOCH301a (PeaKius caMOaHAIM3a. TaOIHUIAMH
MOTYUCHHE. 3WHHHA), 3HAUYCHHUE B PA3BUTHU
duznueckue u OPTaHUYECKOI'0 CHHTE3A.
XHUMHYECKUE CBOMCTBA.
KomOunnpoBaHHBIT
85\3 | 18.04 AMHHOKHCITOTHI: CocTas H CTPOCHHE MOIEKYT ®dopMupoBanue PaGota ¢ rexcrom | CooGenue no WnauBnayanpHbIH
COCTaB U CTPOCHUE aMUHOKHCTOT. M3oMepus OCO3HAHHOTO U TEME U TPYIIOBOU
mosekyn. CBoicTBa AMUHOKHCIOT. J[BOHCTBEHHOCTh | ZOOPOXKENATENBHOTO KOHTPOIb
AMHHOKHCIIOT, UX KHCIOTHO-OCHOBHBIX CBOHCTB OTHOIICHUS K MHCHHUIO
HOMCHKJIATypa, AMUHOKHCIIOT U €€ MIPUYHHBL. JPYroro 4eIoBeKa.
IMonyucHue BzaumoaeiicTBre aMHHOKHACIIOT
AMUHOKHUCIIOT ¢ ocHOBaHMAMH. B3anmoneii-
KomOunnpoBaHHBIT CTBHE aMHHOKHUCIIOT C KHCIO-
86\4 | 19.04 AMHHOKHCIIOTHI: TaMH, 00pa30BaHNC CIOKHBIX Cocrasnare wiad pemenus | Padora co ®poHTaTBHBIN




COCTaB U CTPOCHHE 3¢upos. O6pazoBanue BHyTpu- | mpolOiembr. Paboras mo CXCMaMH, KOHTPOJITb
moseky. CBoHCTBa MOJICKYJUIPHBIX COIcH. Peakums | mimaHy, CBEPATH CBOU TabnuuaMu
aMHUHOKHCIIOT, UX TTOJTUKOHICHCAITIH aMUHOKFIC- JEHCTBHA C LENBIO U, IPH
HoMeHknatypa. [lony- | mor. CHHTETHYECKUE BOOKHA. HEOOXOUMOCTH,
YEeHHE aMUHOKHUCIIOT Bronoruueckas ponb aMHHOKHC- | UCHIPABISATE OIITUOKH
KomOunnpoBaHHBIT aot. [lpuvenenne aMIHOKHACIOT | CaMOCTOATENBHO.
87\5 | 21.04 benxu xak npupoxueie | benxu xak nmpupogHbIe VMeHne aHam3upOBAaTh, PaGora B rpynnax | Pexknama Bemectsa | MHaMBHIYATBHBIN
OHOMIONUMEPHI. ouonomumepsl. [lentuanas CpaBHMBATbD, KOHTPOITb
buonornueckue cBa3b. [lentuasr. benxu. KIaccu(pUINPOBATE U
(YHKUIUHU OCITKOB. Ilepeuunas, BTOpHYHAL U 0006maTs GakTel 1
3Ha4ycHUE OCITKOB. TPETHYHAS CTPYKTYPBI OCTIKOB. ABICHUS. BHISBIATD
KomOunupoBaHHBIT MPUYHHBL U CIICICTBHS
MPOCTHIX SABJICHUN
88\6 | 25.04 benku kak npupoaseie | XUMUUECKHE CBOMCTBA OCIKOB: | YMCHHE aHATIN3HPOBATb, PaGora B rpynnax | Pexknama Bemecta | MHauBuayambHBIH
OHOMIONUMEPHI. TOpPEHHE, NEHATYPALH, CpaBHMBATbD, KOHTPOITb
buonornueckue THUAPOJIH3, KAUCCTBCHHBIC KIaccu(pUINPOBATE U
(YHKUIUHU OCITKOB. peaxmuu. bronorndaeckue 0006maTs GakTel 1
3Ha4ycHUE OCITKOB. (YHKLMH U 3HAUCHUE OCITKOB. ABICHUS. BHISBIATD
KomOunupoBaHHBIT MPUYHHBL U CIICICTBHS
MPOCTHIX SABJICHUU
8O0\7 | 26.04 Hyxknennossie kucno- | OOmui miian cTpocHUs Ymenne caymate yuurenst | Pabora ¢ TekcroM, ITegarornueckoe
THL. Hykieotnaos. [Torarue o Y OTBEYATh HA BOTIPOCHL, CpaBHEHHE HaOMIOACHHE,
KomOunupoBaHHBIT MUPUMHINHOBEIX U IYPHHOBBIX | 0OCYKIATh BOMIPOCHI CO HWHAWBUAYAITBHBIH U
ocHoBaHUAX. [leppuunas, CBEPCTHHKAMH, aI€KBATHO IPYIIIOBOH
BTOPHYHAS U TPCTUUHAS HCIIOIB30BATh PEIb A KOHTPOITb
cpyvkrypsl Monekymel JJHK. IJIAHUPOBAHUA U
buonornueckas pors JJHK u PErysIuu CBOCH
PHK. ACIATEIbHOCTH
90\8 | 28.04 Ipaxruueckas padora | Ilpasuna paGoTs B 1abopato- YMeHHE CTpOUTh PaGora co HccnenoBanne OpoHTATBHBIHN
Ne8 mo Teme «Avunel. | pun. IlpaBuna 6ezomacHocTn JOTHYECKOE PACCYKACHUE, | CXEMaMH, BBITaHHBIX KOHTPOITb
AMHHOKHCITOTHI. BKJTIOYAIOIIEE TabmuaMu BEIECTB
Bemxm. YCTAHOBJICHHE PUINHHO-
Y pok-IpakTHKYM CIEICTBEHHBIX CBS3EH
91\9 | 02.05 CucremaTuszanms 1 Ha6noacnue,
00001IeHIE 3HAHUH IO HWHAWBUAYAITBHBIH U
YIJIEBOAAM H IPYIIOBOU
a30TCoAEPIKaAIIM KOHTPOITb

COCAUHCHUIM




92 03.05 KonTtponehas padorta WnauBnayanpHbIH
\10 Ne 5 mo Temam KOHTPOIIb
«YTICBOIBI» U
«A3zoTCcoaepKaIIue
COCAMHCHHUS.
VYpok yuera u
KOHTPOJISl 3HAHUN
93\ 05.05 Hrorosas xoHTpOIBEHAS
11 pabora
Tema 7. buosioruuecku akTuBHbIe opranudeckue coequHenus (10 vacos)
94\l | 10.05 [Tonsarue o Butamunax. Ux dopmuposanne PaGota ¢ texcrom, | CooGmenue no [lemarormueckoe
BuramuHsi. knaccuukanysd U 0003HAUCHHUE. | OCO3HAHHOTO U CpaBHCHHE TEME HaOMIOACHHE,
KomOunupoBanHsbiit Boaopactsopumeic u JOOPOKEIATSIIBHOTO PaGora co HccnenoBanne UHAUBULYATbHBIA U
JKUPOPACTBOPUMBIC BUTAMHHBIL. OTHOIICHUS K MHCHHUIO CXCMaMH, BBITAHHBIX rPYIIOBOH
[TonsTHe 00 aBUTAMHHO3AX, JPYroro 4eIoBeKa. TabmuaMu BCIICCTB KOHTPOIb
THIEP- ¥ THIIOBUTAMHHO3AX. YMeHHE CTPOUTD
BuramuHsi. OtaenpHBIC PEACTABHTETH JIOTUYECKOE PACCYKACHHC,
KomOunupoBanHsbiit BOJOPACTBOPUMBIX BUTAMHHOB BKITIOUAOLICE
U KHPOPACTBOPUMBIX BUTAMH- VCTaHOBJICHHE MPHIUHHO-
HOB. X Gronoruyeckas posb. CJICACTBCHHBIX CBA3CH
95\2 | 12.05 [TonsaTue o pepmenTax kax o Cocrasnare wian pemenus | Padora co ®poHTATBHBIN
DepMoHTH, 6I/IOJ'IOFI/I?GCKI/IX karaquzaTopax | mpobaemsl. Paborast mo CXCMaMH, KOHTPOJITb
N OCIKOBOM MPUPOABI. 3HAYCHUE U | TUIAHY, CBEPATh CBOH TabmuaMu
KomOunupoBaHHBIT N
npuMenenue. Knaccudukanps JEUCTBUS C LIEIBIO U, IPU
dbepmenTtoB. OcoOeHHOCTH HCOOXOAUMOCTH,
CTPOCHHS B CBOUCTB ()EPMEHTOB. | UCTIPABIIATH OIIUOKH
OCOOCHHOCTH CTPOSHHUS U CaMOCTOSITCIBHO.
96\3 | 16.05 PepycHTs CBOHNCTB B CPABHEHHH C HEOPra- | YMCHHC CTPOUTH PaGora co Hccnenosanne ®poHTATBHBIN
Kou6 . HUYCCKHUMH KaTaIH3aTOPAMHU. JIOTUYECKOE PACCYKACHHUE, | CXEMaMH, BBIJAHHBIX KOHTPOJITb
OMOUHHUPOBAHHBIH
BKITIOUAOLICE TabmuaMu BCIICCTB
VCTaHOBJICHHE MPHIUHHO-
CJICACTBCHHBIX CBSI3CH
974 | 17.05 T'opmonsr. IMonsTre o ropMoOHAX KaK VYMCcHHC aHATM3UPOBATS, Pa6ora ¢ Tekcrom, | CooOrreHue mo HNuannenayaasHBIH
KomOunupoBaHHBIT OHOIOTUYCCKH AKTHBHBIX CPaBHUBATD, CpaBHCHHE TEME KOHTPOIb

Bemiecreax. Knaccudukarus
ropmonoB. OTacapHbIC

KIaccU(UIIMPOBATE U
0006maTh GakTel U




npeaACTaBUTCIIA TOPMOHOB!
3CTPAaUOII, TCCTOCTCPOH,
HUHCYJIUH, QAPCHAJIUH.

SBACHUS. BEIABIATE
MPUYHHBI U CICACTBUA
MPOCTHIX SABJICHUN

98\5 | 19.05 I'opmons!. ®dopmupoBanme PaGota ¢ texcrom, | CooGmenue no WnauBnayanpHbIH
KomOunupoBaHHBIT OCO3HAHHOTO U CpaBHCHHE TEME KOHTPOIb
JOOPOKEIATSIIBHOTO
OTHOIICHUS K MHCHHUIO
JPYroro 4eNIoBeKa.
99\6 | 23.05 ITonarue o nexapcTeax Kak Cocrasnare wian pemenus | Padora co ®poHTATBHBIN
XUMHOTEPATIEBTHIECKAX npodnemel. Pabotas no CXEMaMH, KOHTPOITb
Jlekapcrsa. npenapatax. [ pynnsl nekapcTs: | IIaHy, CBEPATh CBOH TabmuaMu
KomOunupoBaHHBIT cynbdaMuabl, aHTHOHOTHKH, JEHCTBHA C LENBIO U, IPH
acrupuH. besonacHeie cocoObl | HEOOXOAUMOCTH,
MPUMCHCHUS, ICKAPCTBCHHBIC HCHPABIATE OLIUOKH
tdopmbl. MexaHu3M JCHCTBHS CaMOCTOSTENBHO.
100\ | 24.05 Jlexapcrsa. HEKOTOPBIX JIEKaPCTBEHHBIX Ymenne caymats yaurtens | Pabora co 3amura npoektoB | UHanBHAYanbHBIH
7 KomOunupoBaHHBIT MPEnapaToB, CTPOCHUE W OTBEYATh HA BOIPOCHL, CcXeMaMH, U TPYIIOBOU
MOJICKYJ,. AHTHOHOTHKH, UX 00CyKIaTh BOMPOCH CO TabmuaMu KOHTPOIb
KIaccu(pUKaLHS IO CTPOCHHUIO, CBEPCTHHKAMHU, aCKBATHO
THNY U CIICKTPY ACHCTBHIL. HCIONB30BATh PEUb IS
ITAHUPOBAHUS U
peryIaLun CBOeH
JESTEIbHOCTH
101 26.05 HNuannenayaasHBIH
102 30.05 006001meHue KOHTPOIIb
103 [ 31.05




Kpurtepuu BbICTaBJIEHHS OLIEHOK.

PesynbraTel 00y4eHHs XUMUH TOJIKHBI COOTBETCTBOBATH OOLTNM 3a7a4aM B TPeOOBAHUSIM K €r0 YCBOSHHIO.
PesynbraTel 00y4eHHsT OLIEHUBAIOTCS IO MATHOAIUIBHON crcTeMe. [IpH OLleHKe YUUTBIBAIOTCS CIEAYIOIINE KaUeCTBEHHBIE MTOKA3aTeIH OTBETOB!
riyOuHa (COOTBETCTBUE N3YUEHHBIM TE€OPETUYECKUM OOOOIIEHUSIM);
OCO3HAHHOCTb (COOTBETCTBHE TPEOYEMBbIM B IPOrpaMMe YMEHUSIM IPUMEHSITH MOJYYEHHYI0 HHYOPMALHIO);
MOJTHOTA (COOTBETCTBUE OOBEMY MPOrpaMMbl U HHPOpMaLIUHN yueOHHKA),
IIpu o1leHKe YUUTBIBAIOTCS YUCIIO U XapaKTep OMMOOK (CYIEeCTBEHHBIE H HECYIECTBEHHBIE).
CyuiecTBeHHbIE OIIMOKM CBS3aHbI C HENOCTATOYHOW TIyOMHON M OCO3HAaHHOCTBIO OTBETa (HANMPUMEp YYEHHMK HEMPAaBHJIBHO YyKa3all OCHOBHbBIE NPHU3HAKU
NOHATHUH, SIBJICHUH, XapakTepHbIE CBOICTBA BELIECTBA, CHOPMYIUPOBAN 3aKOH, MPABWIO U TP., WIM YIEHUK HE CMOT NMPUMEHUTb TEOPETHUECKUE 3HAHMS IS
OOBSICHEHUS 1 MTPECKa3aHMsI SIBJICHHUH, YCTAHOBJIECHHUS! IPUYNHHO-CJIECTBEHHBIX CBSI3€H U T.I1.).
HecymecTBeHHbIe OMUOKH ONPENeNsIOTCS HEMTOJIHOTON OTBeTa (HarmpuMep, YIyLUIeHHe U3 BUAY KaKOTO-IHOO HeXapaKTepHOTO (pakTa mpu ONMMCAHWH BEINECTB,
nporeccoB). K HUIM MOKHO OTHECTH OTOBOPKH, OIHCKH, JOMYILIEHHBIE 10 HEBHUMATEIbHOCTH (HaNpuMep Ha ABa U 0oJiee ypaBHEHUs PeakLUi B TIOJTHOM HOHHOM
BUJIE TOMYIIeHa OHA OIUOKA B 0O03HAYEHHUH 3apsiia UOHA).

Ouenka ycTHOro oTBera
OtmeTtka «5»:
- OTBET MOJIHBIA U NPABUJIbHBIN HA OCHOBAHWU U3YYEHHBIX TEOPUH;
- MaTepuaJ U3JI0KEH B ONPEAEICHHON JJIOTHYECKON NOCIEeI0BATENBHOCTH, JTUTEPATYPHBIM SI3bIKOM,
- OTBET CaMOCTOSITEJIbHBIM.
OtmeTka «4»:
- OTBET MOJIHBINA U MPaBUJIbHBIN HA OCHOBAHUU U3YYEHHBIX TEOPUI,
- MaTepual H3JIOXKEH B OINpPENeNeHHOW JIOTMYECKOH MOCIEeNOBAaTEIbHOCTH, MPHU 3TOM JAOMYIIEHBI BE€ — TPH HECYIIECTBEHHBbIC OINHUOKH, MCIPABIEHHBIE I10
TpeOOBAHMIO YUUTEIS.
OtmeTka «3»:
- OTBET MOJIHBIH, HO MIPU 3TOM JIONYIIEHA CYIIECTBEHHAs OIINOKA WIIM OTBET HEOJHBIN, HECBSA3HBIM.
OtmeTKa «2»:
- TIpU OTBETE OOHAPYKEHO HENMOHHMAaHHWE YYallMMCs OCHOBHOI'O COZIEp)KaHWs y4eOHOro WM JOIYLIEHbl CYIIECTBEHHBbIC OINMOKH, KOTOPBIE yUalLIUics He
MO>KET UCIIPaBUTh MPU HABOISIIUX BOIPOCAX YUUTEIS.
OtmeTtka «1»: OTCyTCTBHE OTBETA.

Ouenka 3KCIePUMEHTAJBHBIX YMEHHH
OnueHka CTaBUTCS HA OCHOBAHHWH HAOMIONICHUS 32 YYAIIUMHUCS U TUCbMEHHOTO OTUeTa 3a padoTy.
OTMeTKa «5»:
- paboTa BBITIOJIHEHA MTOJIHOCTHIO, MPABUIILHO, CIIEJIaHbI MTPABUIIbHbIE HAOFOIEHHUS U BBIBOIBI,
- SKCTIIEPUMEHT OCYIIECTBJICH MO TUIAHY ¢ YY€TOM TEXHUKH 0€30MaCHOCTH U MPABIJI PabOThI C BEIIECTBAMH H 00OPYIOBAaHUEM,



- IPOSIBJIEHBI OPTraHU3ALMOHHO — TPYIOBbIE YMEHUS (TIOAEPKUBAETCA YHCTOTAa pabodero MecTa U MopsiAoK Ha CTOJIE, SKOHOMHO HCTIONIBb3YIOTCS] PEaKTHUBBI).
OtMmetka «4»:
- paboTa BBINOJHEHA NPABWIBHO, CHENAHbl IPABWIbHbIE HAOMIONEHHWS W BBIBOJBL, MPH 3TOM SKCIEPHUMEHT IPOBEAEH HEMOJHOCTBIO MM JOMYIIEHBI
HECYIeCTBEHHBIC OTHOKH B padoTe ¢ BeImecTBaMu 1 000pyIOBAHHEM.
OtMmetka «3»:
- paboTa BBINOJHEHA MPABHJIBPHO HE MEHEE YeM HAIMOJIOBUHY WJIM JIOMYyIIEeHa CYIIECTBEHHAsl OUIMOKa B XOA€ SKCIIEPHMEHTa, B OOBSCHEHHH, B O(QOPMIICHUU
paboThl, B COOMIOACHNH MPABWII TEXHUKH O€30MMaCHOCTY NPU paboTe C BeIeCTBAMU U 00OPYOBAHHEM, KOTOPAsk UCIPABIISIETCS IO TPEOOBAHUIO YUUTEIS.
OtMmetka «2»:
- nmonyuieHbl nBe (u Oojiee) CylIeCTBEHHbIE OIIMOKM B XOA€ JKCIEpUMEHTa, B OObsicHeHWH, B odopmieHnu padoThl, B COOMIONEHUU MPABII TEXHUKU
6e3zomacHoCTH pu padoTe ¢ BEIecTBaMU U 00OPYAOBaHHEM, KOTOPBIE YIAIUICS HE MOYKET HCIIPABHUTD Jake MO TPEOOBAHUIO YUUTEIS.
Otmetka «1»:
- paboTa He BBIMOJIHEHA, ¥ YYAIIEerocst OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIE YMEHHUSI.

Ouenka yMeHUs pemiaTh pacyeTHbIE 3aJa4H
OTMeTKa «5»:
- JIOTHYECKOM PACCyKIEHUHU U PEIISHUH HEeT OMMOO0K, 3a/a4a PelleHa paloHaIbHBIM CIIOCOO0M.
OtMmeTKa «4»:
- B JIOTUYECKOM PACCyKICHUU M B PELICHUU HET CYHISCTBEHHBIX OMIMOOK, HO 3ajada pelieHa HepalMoHAJbHBIM CIOCOOOM WJIM AOMyINeHO He Oojiee ABYX
HECYIECTBEHHBIX OLIHOOK.
OtMeTKa «3»:
- B JIOTHYECKOM PACCYKJICHUN HET CYIIECTBEHHBIX OIIMOOK, HO AOMYCKAETCs CYLIECTBEHHAS OIMOKA B MATEMATHYECKUX PacyeTax.
OTMeTKa «2»:
- UMEIOTCS CYIIECTBEHHBIC OIHOKU B JIOTHYECKOM PACCYKIEHUH U B PEIICHUU.
OtMmetka «1»: OTCYyTCTBHE OTBETA HA 3a/1aHHE.

OueHka nucbMeHHbIX KOHTPOJBHBIX padoT
OtmMmeTka «5»:
- OTBET IOJIHBIN U MPABUJIbHBINA, HA OCHOBE M3YYEHHBIX TEOPUH, TIPH STOM BO3MOKHA HECYIIECTBEHHAS OIIHOKA.
OtmMmeTka «4»:
- OTBET HETOJIHBIN WK AOMYIEHO He 0oJiee IBYX HECYIEeCTBEHHBIX OITHOOK.
OtmMmeTrka «3»:
- paboTa BBITIOJIHEHA HE MEHEe YeM HAIOJIOBUHY, JOMYIIeHA OHA CYIIECTBEHHAs! OIINOKA U TIPU 3TOM JIBE€ - TPH HECYIECTBEHHBIE,
OtmMmeTrka «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YeM HATIOJIOBUHY WJIH COAEPKUT HECKOJBKO CYIIECTBEHHBIX OIIHOOK.
OtmeTtka «1»: paboTa He BBITIOJIHEHA.



IIpu orieHKE BBHIMOJHEHUS MUCBMEHHOM KOHTPOJIBHOU paboThl HEOOXOIUMO YIUTBIBATh TPEOOBaHUS eUHOTO OphorpaduIecKoro pesKuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTUPYET MPENIISCTBYIOIINE MPU BBICTABIIEHUH OTMETKH 34 4€TBEPTh, OJYroIue, TOI.



