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Pabouas nporpamma
no XUMUU

10-11 wuaccel
(102 uaca,3 uaca ¢ neoenro-10 knacc; 102 uaca, 3 waca 6 neoenro-11 xknacc.)

TI'aopuenan O.C.

INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma cocTaBiieHa Ui U3ydeHus Kypca «Xumus» ydamumucs 10 kimacca (mpoduiabHbIl ypoBeHb) 0011€00pa30BaTeIbHON CpeaHen

IIKOJIBI.
Pabouas nporpamma paszpaboraHa Ha ocHoBe aBTOpckoi mporpammsl O.C. I'abpuensina, cooTBeTcTByOMEH PenepabHOMYy KOMIIOHEHTY I'OCYIapCTBEHHOTO
cTaHgapra o0uiero o0pa3oBaHus U JIOMyIIeHHOH MuHucTepcTBoM oOpa3oBanus U Hayku Poccuiickoii ®eneparyu (I"adbpuensa O.C. [Iporpamma Kypca Xumun
st 8-11 kmaccoB obieoOpazoBatenbHbIX yupexkaenuit /O.C. I'abpuensH. — 3-e uza., nepepad. u gon. — M.: Ilpoda, 2009) u [IpumepHo#i IporpaMMbl CpeaHETo
(mommHOTO) O0IIEro obpa3oBaHus MO XUMHH (MPOQUIBHBI YpOBEHB), B COOTBETCTBUU C (eAepalbHBIM KOMIIOHEHTOM TOCYIapCTBEHHOTO CTaHAapTa
OCHOBHOT'0 00mIeT0 00pa3oBaHMs 110 XUMHUH, 00s13aTEIbHBIM MUHUMYMOM COJIEP>KaHHUsI OCHOBHBIX 00pa30BaTENbHBIX MPOTPAMM, TPEeOOBAaHUSMHU K Y POBHIO
IOATOTOBKH BBIITYCKHUKOB.

[Tporpamma o xumuu a5 10-11 kiaccoB o011e00pa3oBaTeNbHBIX YUPEKICHUM SBISETCS JIOTHYECKUM MTPOJOJIKEHHEM aBTOPCKOT0 Kypca JUisi OCHOBHOM
mkodisl. [loaToMy oHa pa3zpaboraHa ¢ onopoit Ha Kypc XUMuUH 8-9 kinaccoB. Pe3ynbTaToM 3TOro SIBUJIOCH TO, YTO HEKOTOPBIE, IPEUMYIIECTBEHHO TEOPETUYECKHE
TE€Mbl Kypca XMMHU OCHOBHOM IIKOJIBI PacCMaTpPUBAIOTCS CHOBA, HO YK€ Ha 0oJyiee BBICOKOM, PACUIMPEHHOM U YIIyOJI€HHOM YpOBHE. ABTOp J€NaeT 3TO
OCO3HAHHO C LIENbI0 (POPMUPOBAHUS LIETOCTHON XUMHUYECKOM KapTHHBI MHUpa U Ui o0ecledeHHs MPEEeMCTBEHHOCTH MEXy OCHOBHOM M cTaplied CTyHNEeHSIMHU
o0OydeHus B 00111€00pa30BaTEIbHBIX YUPEKICHUSIX.

Kypc deTko menurtcs Ha JABE 4acTH COOTBETCTBEHHO rojam oOydeHus: opranudeckyro (10 kmacc) m oOuryto xumuto (11 xmacc). Opranuueckass XUMHUs
paccmarpuBaercs B 10 kinacce U CTpOUTCS € yYETOM 3HAHUMN, NMOJYYEHHBIX yJalllUMHUCS B OCHOBHOM mikose. [ToaTromy ee u3yueHrne HaYMHAETCS C OBTOPEHMS
BaXHEHMILNX IMOHATUI OPraHN4eCKONW XUMHH, PACCMOTPEHHBIX B OCHOBHOM LIKOJIE.

[Tocne moBTOpeHMsI BaKHEHIIMX MOHSTUN paccMaTpHUBAETCs CTPOEHUE U KilacCU(PUKAIUS OpraHUYeCKUX COENMHEHHM, TEOPEeTHUYECKYI0 OCHOBY KOTOPOM
COCTaBJISIET COBPEMEHHAs! TEOPHSI XUMHUUYECKOTO CTPOECHHS C HEKOTOPBIMM 3JIEMEHTAMHU IEKTPOHHOW TEOPUH M CTEPEOXUMHH. JIormdeckum mponoiKeHHEM
BeyLIeH 1Ier 0 B3aUMOCBSI3H (COCTaB — CTPOEHHE — CBOMCTBA) BEUIECTB SBJISAETCS TeMa « XMMUYECKUE PEaKIIMH B OPIraHUYECKOM XUMUN», KOTOpask 3SHAKOMUT
yyamuxcs ¢ KiaccupuKalen peakiinii B OpraHMueckoil XuMUH U AaeT MPEAICTaBIEHUE 0 HEKOTOPBIX MEXaHU3MaX UX MPOTEKaHMUS.

[TonydeHHbIe B IEPBBIX TEMaX TEOPETUUYECKHE 3HAHUS YUYaIIMXCs 3aTeM 3aKPEIUIIIOTCS M pa3BUBAIOTCS Ha 00ratoM (akTUYECKOM MaTepuale XMMUU KJIaCcCOB
OpPraHUYECKUX COEJAMHEHHH, KOTOpPBIE PACCMATPUBAIOTCS B MOPS/IKE YCIOXKHEHUS OT 0ojiee MPOCTHIX (YIIIeBOAOPOAOB) 10 Hanboiee CIOKHBIX (OMOMOIUMEPOB).
Takoe nmocTpoeHue Kypca Mo3BOJSEeT YCHINTh AeTyKTUBHBIN MMOAX0/ K U3YUEHHIO OPIraHUYECKON XUMUH.



N3yyenune xumMum B cTapuieii mkoJie Ha NPOoGUIbLHOM YPOBHE HANIPABJIECHO HA IOCTH/KEHHUE CIeAYIOIIMX LeJleil:
OCBOEHHE CHCTEeMbI 3HAHUI 0 (yH/IaMEHTAIBHBIX 3aKOHAX, TCOPUSX, PaKTaX XUMHH, HEOOXOIUMBIX JJIs TOHUMAaHUs HAyYHOW KapTUHBI MUPA,
OBJIaJleHHe YMEHUSIMHU: XapaKTepU30BaTh BEIIECTBa, MaTepuaibl 1 XUMUYECKHE PEaKIMU; BBIINOIHATH J1a00paTOpHbIE SKCIIEPUMEHTHI; MPOBOJIUTH PACUETHI 110
XUMHUYECKHM (DOpPMYJIaM W ypaBHEHUSIM; OCYIIECTBISTh TMOUCK XMMHYECKONH WH(OpPMAIMKM U OIEHWBATh €€ JOCTOBEPHOCTH, OPUEHTUPOBATHCS U NMPUHUMATH
pelieHus: B IpoOJIEMHBIX CUTYaIUsIX
pa3BUTHE NIO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MpOLIeCcCe U3YUEHUsI XUMUYECKON HAyKH U €€ BKJIaja B
TEXHUYECKUN MTPOTrPeCC [IUBUIU3ALMHU: CIIOKHBIX U IPOTUBOPEUYUBBIX ITyTEH PA3BUTHS UJI€U, TEOPUM U KOHLIETINII COBPEMEHHON XUMUU;
BOCIIMTAHNE YOEXKJIEHHOCTH B TOM, YTO XMUMHUSI — MOUIHBIM MHCTPYMEHT BO3JICMCTBUSI HA OKPY>KAIOIIYIO CPEy, U YyBCTBA OTBETCTBEHHOCTH 3a MPUMEHEHHUE
MOJTYYCHHBIX 3HAHUM U YMEHU;
NpUMeHeHNe MOJYYeHHbIX 3HAHUN M YMeHMii /17151 0e301acHoi paboThl € BemECTBAMU B JIAOOpaTOpwH, OBITY U Ha MPOU3BOJICTBE; PEIICHUS MPAKTUYSCKUX 3a71a4
B TOBCETHEBHOM KHU3HU; MPEAYNPEKIACHUS SBICHUN, HAHOCSIIUX BpEJ 3J0POBBIO YEJIOBEKA M OKPYKaIOLIEH cpejie; MPOBEICHHS HUCCIeI0BaTeNIbCKUX padoT;
CO3HATEIILHOTO BBIOOpA MPOGECCHH, CBSI3aHHOM C XMMHUCH.

OO0meyuyeOHbIe YMEeHHsI, HABBIKH U CIIOCO0BI 1eATeJIbHOCTH
[Iporpamma mpenycMaTpuBaeT (OPMHPOBAHUE y YdYAIIMXCS OOIIEy4yeOHbIX YMEHUH M HaBBIKOB, YHUBEPCAJIbHBIX CHOCOOOB JEATENBHOCTH U KIIHOYEBBIX
KOMIIETEHIIMA. B 3TOM HampaBieHWW NMpHOpUTETaMHU IS y4eOHOTO mpeamera Xumus B CTapiiell MIKoJe HAa NPOPHUILHOM YPOBHE SBIISIOTCS: YMEHHE
CaMOCTOSITEJIbHO M MOTHBHPOBAHHO OPraHU30BBIBaTh CBOIO IIO3HABATENBbHYIO JESITEIbHOCTb (OT MOCTAHOBKHU LENH /10 MOJIyYEHHs] M OLIEHKH pPe3ysbTaTa);
UCIIOJIb30BAaHUE 3JIEMEHTOB IPUYUHHO-CJIEJICTBEHHOTO U CTPYKTYpHO-(YHKLIHMOHAJIBHOTO aHAlIM3a; MCCIEJA0BAaHUE HECIOXKHBIX pealbHBIX CBA3CH U
3aBHCUMOCTEH; Onpe/iesieHHe CYIIHOCTHBIX XapaKTePUCTUK N3y4aeMoro 00beKTa; CaMOCTOSITENbHbIN BBIOOP KPUTEPUEB Ul CPABHEHUS, COMIOCTABIIEHUS, OLICHKH
U Kinaccupukanuy o0bEKTOB; MOUCK HY)KHOM MHQOpPMAaIMK MO 3aJJaHHOW TeMe B UCTOYHUKAX PA3JIMYHOIO TUIIA; YMEHUE Pa3BepHYTO 0OOCHOBBIBAThH CYXKJECHHUS,
JlaBaTh OINpeieNeHus], IPUBOIUTD JJOKA3aTeNbCTBA; OOBSICHEHUE N3YUYEHHBIX MOJIOKEHUH Ha CAMOCTOSATENIBHO 1M0100paHHBIX KOHKPETHBIX IPUMeEpax; OLlEeHUBAHNE
U KOPPEKTUPOBKA CBOETO MOBEJCHUS B OKPYKAIOIIEH cpeie, BHIIIOJHEHNE B IPAKTUUECKON JESATEIbHOCTH U TOBCEAHEBHON MKU3HU HKOJOTHUYECKUX TpeOOBaHMIA;
UCIOJIb30BaHUE MYJIbTUMEAMWHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTUH 1711 00paboTKH, Nepejauu, CUCTEMaTU3alui HH(QOpMaIiK, co3/1aHus 0a3 JaHHBIX,
IPE3EHTALMN PE3YIbTATOB [T03HABATEIBHON U MPAKTUYECKOM 1€ TEIbHOCTH.
MecTto npeamera B 0a3MCHOM y4eOHOM IIaHe
CornacHo JeHcTBYIOIEMY B IIKOJE Y4€OHOMY IUIaHY U C y4E€TOM HAIpaBICHHOCTHU Kiacca, pabodas mporpamma MpealycMaTpuBaeT CIEAYIOIINE BapUaHThI

opranu3zaiuu mnpouecca ooyyenus: B 10 kinacce npenmnomnaraercs o0yuenue B oobeme 102 yacos.

KontpoabHbie padoTsl - 6 yacoB, mpaktudeckne padoTs -10 gacos.

dakTonoruyeckas 4acTh MPOrpaMMbl BKJIIOYAET CBEACHUS 00 OpraHMYECKHX BelecTBaX. YUeOHbI MaTepuasl oTOOpaH TakMM 00pa3oM, YTOOBI MOXKHO
OBLIIO OOBACHUTH HA COBPEMEHHOM M JIOCTYIHOM JUIsl YYAIlIUXCSl YPOBHE TEOPETHUECKUE IMOJIOKEHUS, U3ydaeMble CBOMCTBA BEIIECTB, XUMUYECKHE MPOIIECCHI,
IIPOTEKAOIINE B OKPY>KAIOIIEM MUDE.

N3yuenne opraHnyecKkold XMMHUHA OCHOBAaHO Ha yuyeHHH A. M. byTinepoBa 0 XMMMYECKOM CTPOEHUH BEIIECTB. Y Ka3aHHBIE TEOPETUYECKHE OCHOBBI Kypca
MO3BOJISIOT YYalIUMcsl OOBSICHATh CBOMCTBA M3y4aeMbIX BEILIECTB, a TaKKe 0€30MacHO UCIOIb30BaTh ITH BELIECTBA U MaTEPHUAJIbl B OBITY, CEIbCKOM XO3SHCTBE U
Ha [TPOU3BO/ICTBE.



B wu3yuyeHun kypca 3HauMTeNbHAas POJb OTBOJUTCS XHMHUUYECKOMY SKCIIEPUMEHTY: IMPOBEICHHUIO IMPAKTUYECKHMX paboT U J1abOpaTOPHBIX OMBITOB,
HECIIOKHBIX SKCIIEPUMEHTOB M OMHCAHUIO UX PE3YJIbTATOB; COOJIIOJICHHIO HOPM H MTPABHJI TIOBEJCHUS B XUMHUYECKUX JTa00paTOPHIX.

[Iporpamma npeaycmaTpuBaeT GOpMUPOBAHUE Yy ydalIuxcsl oOUIey4eOHbIX YMEHUN M HaBBIKOB, YHUBEPCAIbHBIX CIOCOOOB JESATENLHOCTH U KITFOUEBBIX
KOMIIETEHIIM. B 3TOM HampaBlieHUM TpUOpUTETaMH [UIs Y4eOHOro mnpeamera XHUMHUS B CTaplied IIKoJe Ha NPOQHILHOM YPOBHE SIBIISIOTCS: YMEHHE
CaMOCTOSITEIbHO U MOTHBHPOBAaHHO OPIraHU30BHIBATH CBOIO IMO3HABATENBHYIO JEATEIbHOCTh (OT MOCTAHOBKHU LIETH 10 MOJYYEHHUS U OLEHKHU pPe3ysbTara);
UCTIOJIB30BaHUE DIIEMEHTOB IMPHYUHHO-CIEACTBEHHOTO U CTPYKTYpHO-()YHKIIMOHAJIBHOTO aHalIM3a; HCCIEIOBAaHME HECIOXKHBIX peallbHBIX CBSI3eH U
3aBHCHMOCTEH; OlpeiesIeHHe CYIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro 00bEKTa; CaMOCTOSTENIbHBII BRIOOp KPUTEPHUEB AJIs CPABHEHHSI, COTOCTABIICHUS, OLIEHKH
U Kiaccu(ukanuu 00bEKTOB; MOUCK HY)KHOW MH(OPMAIUH MO 33aHHONW TeMe B MCTOUYHUKAX PA3TUYHOTO THIA; YMEHHUE Pa3BEPHYTO OOOCHOBBIBATH CYKICHHS,
JaBaTh OIpe/IeIeH s, IPUBOIUTH JOKA3aTeNbCTBA; 00BICHEHNE U3yYEHHBIX MOJI0KEHUN Ha CaMOCTOATEIHHO MOI00pAaHHBIX KOHKPETHBIX TPUMEpax; OLIEHUBAHUE
Y KOPPEKTHUPOBKA CBOETO MOBEJCHUS B OKPYXKAIOLIEH cpesie, BHIIIOJHEHUE B IPAKTUUYECKON JESATEIbHOCTH U TTOBCEAHEBHON KU3HU HKOJOTHUYECKUX TPeOOBaHMIA;
UCIOJIb30BaHUE MYJIBTUMEIUNHBIX PECYpPCOB U KOMITBIOTEPHBIX TEXHOJIOTUH A 00paboTKH, epeaun, CUCTeMaTu3aui HHPOpMaIliK, co3aHus 0a3 JaHHbBIX,
IIPE3EHTALMN PE3YNIbTATOB I03HABATEIBLHOM U MPAKTUYECKOMN NEATEIBHOCTH.

1. TpeGoBaHusi K yPOBHIO IOATOTOBKH BbIITYCKHUKOB
B pe3yabTrare H3y4eHusi XHMHH HA NPO(UILHOM YPOBHE YYEHHK J0/KeH

3HATH/IMIOHUMATH
. POJIb XuMuu 8 eCmecmeo3Hanuu, e CBs3b C APYTUMU €CTECTBEHHBIMU HayKaMH, 3HaY€HHUE B )KU3HU COBPEMEHHOTO O0IIeCTBa;
. sajcHellue XumudecKkue NOHAMUA . BEECTBO, XUMUYECKUHN 2JIEMEHT, aTOM, MOJIEKYJIa, MOH, paJuKall, aJJIOTPOMNHUs, HyKJIUIbI U U30TOMBI, aTOMHBIE S-,

p-, d-opOuTamu, XUMHYECKas CBS3b, DICKTPOOTPHIIATEIBHOCTh, BAJCHTHOCTH, CTENEHb OKHCICHHsS, THOpHIu3anus OpOHuTanell, MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYJd, MOJIb, MOJSIpHAs Macca, MOJSPHBIA OO0BEM, BEIIECTBAa MOJICKYISIPHOTO W HEMOJIEKYISPHOTO CTPOCHHUS, MEXaHH3M peakIuH,
YIJIEPOAHBIN CKeleT, (PYHKIMOHANbHAS TPYIIa, TOMOJIOTUS, CTPYKTYypHash M MPOCTPAHCTBEHHAs M30MEpHs, WHIYKTUBHBIH M Me30MEpHbIH 3(PPeKTsl,
3IeKTPO I, HYKICO(pHUI, OCHOBHBIE THITBI PEAKIIMA B OPraHMYECKOW XUMUU;

. OCHOBHbIE Meopuu Xumuu. CTPOSHHUSI OPTraHUYECKUX COeIMHEHUH (BKIII0Uasi CTEPEOXHUMHUIO),

. Knaccugukayuio u HOMeHKIamypy OpraHuueCcKUX COeIHHEHNH;

. npupoOHvle UCHOYHUKU YTIEBOAOPOAOB U CIIOCOOBI UX NepepaboTKH;

. eeujecmea u Mamepuansl, WUPOKO UCHOIb3YeMble 6 NpaKmuke. MUHEPATIbHbIE YHIOOPEHHsS, MHHEPAIbHBIC M OPraHMYECKHE KHCIOTHI, INEIOYH,

YrieBoa4opoabl, (I)GHOJ'I, AHUJIMH, MCTAHOJI, 3TAaHOJI, 3TUJICHIJINKOJIb, TIMICPUH, (I)OpMaJIB,I[CFI/IZ[, alneTajlbACruj, ancToH, IJIF0KO3a, Caxapo3a, Kpaxmal,
KJI€TyaTKa, aMUHOKHUCIIOTHI, 66J’IKI/I, HNCKYCCTBCHHBIC BOJIOKHA, KayUyKH, IIJIaCTMACCHI, Y KUPbI, MbIJIa U MOIOIIIHUE CPCACTBA,

yMeTh
. Ha3b16amp: N3yUCHHBIE BEIIECTBA 110 «TPUBUAIBHON» U MEXTyHapOAHON HOMEHKIIATYPE;
. onpeodenams: BAICHTHOCTb U CTENEHb OKHCIEHUS XMMHUUYECKUX DJIEMEHTOB, TUIl XUMHUUYECKOMN CBSI3U, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, H30MEPHI U

TOMOJIOTH, TIPUHAJICKHOCTh BEIIECTB K PAa3JIMYHBIM KJIacCaM OPTraHMYECKHX COCIWHEHUM, XapaKTep B3aUMHOTO BIIMSIHUA aTOMOB B MOJIEKYJIAX, THIIbI
peaKkuuidi B OpraHu4eCKON XUMUU;



. Xapakmepu3oeamsp: CTpPOSHUE U CBOMCTBA OPraHUYECKUX COCAMHEHUH (YTIeBOIOPOA0B, CIUPTOB, (DEHOJIOB, AJIBJIETHIOB U KETOHOB, KAPOOHOBBIX KUCIIOT,
aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

. 00bACHAmMY: PEAKIUOHHON CIIOCOOHOCTH OPraHUYECKUX COEAMHEHHUH OT CTPOCHUS UX MOJIEKYT,

. 6bINOJIHAMb XUMUYECKUI IKCREPUMEHM NO: PACTIO3ZHABAHNUIO BAXKHEHIIMX OPraHUYECKUX BELIECTB; MOJYUYEHUIO KOHKPETHBIX BEILECTB, OTHOCSIIUXCS K
U3y4EHHBIM KJIACCAM COEUHEHUH;

. npoeoOuUmd: PacUETHl 10 YPABHEHUAM PEAKLU;

. ocywiecmenams: CaMOCTOSATENIBHBIA MOMCK XMMHUYECKOH HMH(pOpMAalMM C HCIOJIB30BAaHUEM PA3JIMUHBIX HCTOYHUKOB; HCIOJIB30BaTh KOMIIBIOTEPHBIE

TEXHOJIOTUH 11 00pabOTKH U mepenayd HHPOPMALIUHU U €€ MPEICTABICHHUS B Pa3IMYHbIX (hopMax.
HCNOJIb30BATH NPUOOpPEeTEeHHbIe 3HAHUS M YMEHHS B IPAKTHYECKOMH 1eATeTbHOCTH ¥ MOBCETHEBHOM KU3HU JIJIA:
[IOHUMAaHU TI100aIbBHBIX HpO6JICM, CTOAINUX NCPEA YCIOBCUCCTBOM: SKOJIOTHUCCKHUX, DHCPTCTUICCKHUX U CHIPLCBBIX;
OOBSICHEHUS! XUMUUECKUX SIBJICHUHN, IIPOUCXO/ISAIINX B IPUPOJIC, OBITY U HAa IPOU3BOJICTBE;
HKOJIOTHYECKU TPAMOTHOTO ITOBE/ICHUS B OKPYKAIOIEH cpere;
OLICHKHU BJIMSIHUSI XUMUYECKOTO 3arPsS3HEHUS OKPYKAFOIIEH Cpelibl HA OPraHU3M UYEJIOBEKA M JPYTUE KUBBIC OPTaHU3MBI;
0e30macHoil pabOTHI C BEHIECTBAMHU B JTAOOPATOPUH, OBITY U HA IIPOU3BOJICTBE;
OTIpEIeIICHUs] BO3MOYKHOCTH IPOTEKAHUSI XMMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSAX U OLICHKU MX TOCIICICTBHIA;
paciio3HaBaHUA U I/II[CHTI/I(i)I/IKaLII/II/I BaXXHEUIIINX BCHICCTB U MAaTCPHAJIOB;
KPUTUYECKOH OIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MHPOPMAIINH, TOCTYMAIOUICH U3 PA3INYHBIX HICTOUHUKOB.

ONoGa~MWNE

2. Copaepxanue TeM y4eOHOro Kypca
Oprannuyeckass XuMus
10 kaace. 105 u/roa; (3u/Hen.)
Beenenue (5 yacos).

ITpenmer opranuueckoil XuMuu. OCOOEHHOCTH CTPOCHMSI U CBOMCTB OpPraHMYECKUX COEAMHEHWH. 3HAaueHHE W POJb OPraHWYEeCKON XMMHHU B CHCTEME
€CTECTBEHHBIX HaYK U B JKU3HU 001LeCTBa. Kpamkuii ouepk ucmopuu pazeumusi Op2anuieckou Xumuu.

[TpennocelIKu co31aHusl TEOPUH CTPOSHMSI: TEOPUs PaAUKaIOB U TEOpHsl TUIIOB, paboThl A. Kekyne, O. @panknanna u A. M. ByTtnepoBa, cbe3n Bpaueil u
ecrectBoucneitaresnied B . llneitepe. OCHOBHBIE MOJOKEHHS TEOPUU CTPOEHHsI OpraHUYEecKHX coennHeHuil A.M. bytiepoBa. XuMMHYECKOe CTPOCHHE M
CBOWCTBa OpraHMYecKUX BemecTB. Mi3omepus Ha mpumMepe H-OyTaHa U n300yTaHa.

DneKTpoHHOEe 00Jako M opOuTanb, UX (QOpMBI: S- u p-. DIEKTPOHHBIE U 3JIEKTpPOHHO-rpaduueckue ¢GopMylibl aroma yriepoja B HOPMAJIbHOM U
BO30Y)XJIEHHOM cOCTOSHUAX. KoBajleHTHass XUMHMUecKas CBA3b M €€ Pa3sHOBUAHOCTU: o- U 7m-. Bodopoouas ceass. CpaBHeHHE OOMEHHOTO U JIOHOPHO-
aKIIETITOPHOTO MEXaHU3MOB 00pa30BaHMs KOBAJIEHTHOM CBSI3H.

[lepBoe BaNEHTHOE COCTOSHHE — SP°-TMOpHIM3AlUsA — HAa TpUMEpe MOJEKY/Jsl MeTaHa M APYIHX alkaHoB. BTopoe BaleHTHOE COCTOSHHE — sp’-
ruOpuAM3aIMs — Ha IPUMEpe MOJIEKYIIbI ATHIIeHA. TpeThe BaJIeHTHOE COCTOSIHUE — SP-THOpUAM3alMsl — Ha IIpUMepe MOJIEKyJIbl-alleTuieHa. [ 'eoMeTpust MosieKy



PACCMOTPEHHBIX BEIIECTB M XapaKTEPUCTUKA BUAOB KOBAJIEHTHOH CBS3U B HUX. Moodenv lunnecnu 01 00bACHEHUA 83AUMHO20 OMMANKUSAHUS SUOPUOHBIX
opbumaneu u ux pacnoyodceHus 8 NPOCMPAHCMEE C MUHUMYMOM IHEPSUU.

JdemoHcTpanmuu.

Komteknusi opraHndecKkux BeEIIEeCTB, MaTepuanoB u u3aenuil u3 Hux. Moxmenu monekyn CHs m CH3OH; CoHz, CoHs u CeHe; H-Oyrana u m3oOyraHa.
B3anMoneiicTBue HaTpuUs C 3TAaHOJIOM U OTCYTCTBUE B3aUMOACHCTBUS C IUITHIOBBIM 3¢hupoM. Kostekuus noaumepos, IpUPOJHBIX U CHHTETUYECKUX KaydyKOB,
JICKapCTBEHHBIX IpemnapaTos, kpacutene. [llapocTepkueBbie 1 00beMHBIE MOaenu Moiekyl Hz, Clz, N2, H2O, CHa. IllapoctepxaeBble 1 00BEMHBIE MOJIEIH
CHa, C2Ha, CoHo. Mooens, gvinonnennas uz 6030YUHbIX WAPO8, 0eMOHCMPUPYIOWAs OMMAIKUBAHUE UOPUOHBIX OpOUmael.

Tema 1. CTpoeHue u Ki1accupuKanusi OpraHuvdecKux coeanHeruii. (9 yacon)

Knaccugukanuss OpraHMuecKux COCIUHEHMH IO CTPOCHUIO «YIJIEPOJHOrO CKeJeTa»: AalUKIMYecKue (alKaHbl, aJKeHbl, AJKWUHBI, aJIKaJHEHBI),
KapOonMKIn4eckre (IMKIOAIKAaHBl M apeHbl) U rerepouukianueckue. Kmaccudukanms opraHMYecKuX COCTUHEHHH MO (YHKIMOHAIBHBIM TPYIIIIaM: CIIHAPTEHI,
(eHobl, MPOoCThIe 3(UPHI, ATbJETU/bl, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE H(PUPHI.

Homenknarypa tpuBHnaibhas, panuonaibHas u MIOITAK (IUPAC). PaumonanpHas HOMEHKIATypa Kak MpeaiiecTBeHHUK HoMmeHkiaatypsl MIOITAK.
[Tpuniune!l oOpazoBaHus Ha3zBaHuil opranuueckux coeauHeHuil nmo MIOITAK: 3amemieHus, poroHayalbHOW CTPYKTYpBI, CTApIIMHCTBA XapaKTEePUCTHUECKUX
rpymi (andaBUTHBIA MOPSIOK).

CtpykTypHas H30MepHUsl U €€ BUIbl: M30MEpUsl «YIJIEPOJHOIO CKelleTa», W30MepHusl IOJIOKEHHUS (KpaTHOM CBA3M M (DYHKIMOHAJIBHOW TIPYIIIbI),
MexXKnaccoBass usomepus. IIpocTpaHcTBeHHass M30MepUsi U €€ BUJAbL: I€OMETpUYEcKass W ONTHYECKas. buonozcuueckoe 3naueHue onmuyeckou uzomepuu.
Ompasicenue ocobennocmeli cmpoenus MONEKYl 2eOMEeMPUYECKUX U ONMUYECKUX UZOMEPOB 8 UX HA3BAHUSIX.
JeMoHcTpanum.
OO0pa3ipl npeacTaBUTENCH Pa3IUYHbIX KJIACCOB OPraHMYECKUX COEAMHEHHWH M IIapoCTep)KHEBble MM OOBEMHbIE MOJENU MX Moiyiekyn. Tabnuubl «Ha3panue
AJIKaHOB M aJIKWJIBHBIX 3aMecTuTenei» nu «OCHOBHBIE KJIacChl OpraHudeckux coequHeHui». [llapocrepkHeBble MOAETN OPraHUYECKUX COETUHEHUHN pa3InYHbIX
KJj1accoB. MoJienu MoJIeKysl H30MEPOB Pa3HbIX BUJIOB H30MEPHUHU.
JlaGopaTopHbie ONBITHI.
1. M3rotoBneHne MoAeNeN MOJIEKYJI BEIIECTB — IIPEACTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX COETMHEHUN.

Tema 2. Peakniuu opraHu4ecKux coenHeHmii (7 4acos)

[TonsTre o peakuusx 3amelieHus. ['anoreHupoBanue ajlkaHOB U apE€HOB, LEJIOYHON THAPOIN3 TaJOreHAIKaHOB.
[TonsTHe 0 peakuusx npucoennHeHus. [ uapuposanue, THaApOraJoreHupoOBaHue, rajoreHupoBanue. Peakiyy noivMepu3anuu 1 MOJIUKOHICHCAIM Y.

[TonaTHe O peakuusaX OTLIEIUIEHHUS (IMMUHUpOBaHMA). JleruapupoBanue ankaHoB. Jleruaparanus crnupToB. JlernapoXjJopupoBaHUE Ha IMpHUMEpe
rajioreHaikaHoB. [IoHsATHE 0 KpEeKUHTe aJIKaHOB U JEMOIMMEPU3aluY OJIMMEPOB. Peakiinu nzomepusammm.

Tomonumuueckuii u 2emeporumudeckuli paspvié KOBAJLEHMHOU XUMUYECKOU C6A3U; 00pa3oeanue KOBANEHMHOU C6:A3U N0 OOHOPHO-AKYENMOPHOMY
mexanuzmy. Ilonarue o Hykineodune u snexrpoduie. Knaccuduxanus peakiuil mo TUIy pearupyroummx dacTul (HykieohuibHbIE U 3JeKTpO(UIbHBIE) U
IPUHIUITY U3MEHEHUS COCTaBa MOJIEKYJIbl. B3auMHOe BIMsHUE aTOMOB B MOJIEKYJIaX OpraHMYECKUX BellecTB. IHIYKTUBHBIN U Me30MepHbIi 3 ek Thl. [IpaBuio
MapKkOBHHKOBA.

PacueTHble 3a7a4n.
1. Beruucnenue BeIxoga NpoayKTa peakuy OT TEOPETUYECKH BO3ZMOXKHOTO.
2. KoMOuHMpOBaHHBIE 3a]a4H.



JdemoHcTpanuu.
B3peiB cmecu MeTana ¢ xnopom. OGecuBeunBanre OPOMHOM BOJBI 3THIICHOM U aneTuiieHoM. [lomydenue deHonopopmansaeruanoi cMoinsl. Jlenonumepuzanus
nonuatuieHa. [lonydenue stuneHa u staHona. KpekuHr kepocuHa. B3pbeiB rpemydero rasa. ['opeHue MeTaHa wiM NponaHOOYTaHOBOW cMecH (M3 Ia30BOM
3aKUTAIKH). B3pBIB cMecH MeTaHa Wi PONIaHOOYTaHOBOM CMECH € KUCIIOPOJIOM (BO3IyXOM).

Tema 3. YriieBogopoani (26 yacoB)

[TonsiTre 06 yriaeBomopoaax.

Ankanwt. 'omonoruyeckuit psa u obmas Gopmyia ankanoB. CTpoeHHE MOJIEKYJIbl METaHa U IpYTUX ajnkaHoB. M3omepust ankanoB. dusnyeckue cBOCTBA
JIKaHOB. AJIKaHbl B ipupoze. [IpoMeinuieHHbIe CITOCOOBI OTYYEHUs: KPEKUHT alIKaHOB, (pakuuoHHas neperonka Hedru. JlaboparopHslie criocoObl MOTyYESHHUs
QJIKAHOB: CHHTe3 Bropra, nekapOoOKCHIMpOBaHHE coJiell KapOOHOBBIX KHCIIOT, IMAPONM3 Kapbujga amoMmMuHus. Peaknuu 3aMerieHus. ['opeHue ajnkaHOB B
pa3MYHBIX yCIOBUAX. TepMudeckoe pa3inokenue ankaHoB. M3omepusanus ankanoB. [Ipumenenue ankanoB. MexaHH3M peakiuy paJuKaibHOTO 3aMEIICHHUS, €TO
craguu. [IpakTHueckoe HCHOIB30BAHME 3HAHUM O MexaHu3Me (CBOOOAHO-paJAMKaJbHOM) pEakUui B IpaBUIax TEXHUKU Oe30macHOCTH B OBITY U Ha
IIPOM3BOJICTBE.

Ankenwt. I'omonoruueckuil psa u odmas ¢popmyina ankeHoB. CTpoeHHE MOJIEKYINbl STHICHA U JIPYTHX ajKeHOB. M30Mepus ajlKeHOB: CTPYKTYpHas U
npoctpancTBeHHas. HomeHkmarypa m Qusnueckue cBoiicTBa aikeHOB. [loiydeHHMe 3THUIICHOBBIX YIJIEBOJOPOJIOB W3 AJIKAHOB, T'aJIOTCHAIKAHOB M CIIUPTOB.
THonapuzayus m-ceazu 6 monexynax aikeHos Ha npumepe nponera. Ilonstue 06 uHayktuBHOM (+1) 3pdexTe Ha mpumepe MoisieKysbl HporneHa. Peakuuun
NPUCOCTUHEHUS (TaJIOTeHUPOBAHUE, TUAPOTAIOTEHUPOBAaHKE, THApATalus, THAPUPOBaHUe). Peakuu OKUCIEHHS W TMOJMMEpHU3alii alKeHOB. llpuMenenue
QJIKEHOB Ha OCHOBE UX CBOICTB. MeXaHM3M peakiUy 3IeKTPOPUIBHOTO IPUCOCTUHEHUS K alIKeHaM. OKucienue aikeHo8 8 «(MACKUX» U «HCECMKUXY YCIIOBUSIX.

Ankunsl. I'omonorndeckuii psia ankuaoB. O0mas gopmyna. CTpoeHrne MOJIEKYIbI alleTUIeHa U APYTuX alKUHOB. M3oMmepus ankuHOB. HomeHkmaTypa
alleTUICHOBBIX YIJIEBOAOPOAOB. IlomyueHne alkMHOB: METaHOBBIM M KapOWAHBIM crocoObl. Puinyeckre CBONHCTBA AJKMHOB. Peakluu MpHUCOETUHEHHS:
raJIoTeHUPOBAaHUE, THAPOTAIOTEHUpPOBaHue, ruaparanus (peakius Kydeposa), ruapupoBanue. Tpumepusanus arneruieHa B OeH3oi. [IpuMeHeHne alKWHOB.
Oxucnenue ankuHoB. OcoOble CBOMCTBAa TEPMUHAIBHBIX ATKHHOB.

Ankaduenvt. OOmasi dopmyna ankaaueHoB. CtpoeHue Mojekyn. M3omepus W HOMEHKJIaTypa aikaaueHoB. dusndeckue cBoiicTBa. B3anmuoe
pacIoyio’keHue T-CBsA3el B MOJIEKYyJIaX ajKaJHEeHOB: KYMYJIHUPOBAaHHOE, CONPSKEHHOE, N30IupoBaHHOe. OCOOEHHOCTH CTPOEHUS CONPSDKEHHBIX AJKaJUEeHOB, UX
NONy4YeHUE. AHanocus 6 XuMuyeckux cOUCmeax aiKeHos u anxkaouenog. Ilomumepusamus ankaaueHoB. HaTypanbHBIH W CHHTETHUYECKHH KaydyKH.
Bynkanuzanus kaydyka. Pesuna. Pa6otsl C.B. Jlebenea. OcoOeHHOCTH peakiuil MpUCcoeIMHEHN K alKaJueHaM ¢ CONPSKEHHBIMH TT-CBSI3SIMH.

Huxnoankanset. [loHsTHE O IMKIIOATKAaHAX U UX CBOMcTBaX. 'oMmonornyeckuii psaa u obmas popmysa nukioankanoB. Hanpsoxenue nukia B CsHs, C4Hg 1
CsHio, konpopmanuu CsHiz. M3oMepust nukioankaHoB (IO «YTJIEPOAHOMY CKEJNETY», yuc-, mpanc-, MeXKiIaccoBas). XUMHUYECKHE CBOMCTBA LUKIIOAIKAHOB:
TOpEHHUE, pa3ioKeHue, paluKaibHOE 3aMenIeHne, uzomepusayus. OcoOble CBOMCTBA IMKIONPOIaHa, IUKIO0yTaHa.

Apenwi. benzon kak npeacraButens apeHoB. CTpoeHne Mosekynbl 6eH3zona. ConpsbkeHue m-cBsizeil. M3omepust 1 HOMEHKIaTypa apeHoB, X MOJTyYeHHE.
['omonoru Oenzona. BiusHue OOKOBOW HENMU Ha AIIEKTPOHHYIO IJIOTHOCTH COMPSDKEHHOTO T-00JIaka B MOJIEKYJIax TOMOJIOTOB O€H30Jla Ha MPHUMEpEe TOJIyOIa.
XumHuueckue cBoiicTBa OeH3oia. Peakuuu 3amerieHus ¢ ydactieMm OeH30Ja: raJJoreHMpOBaHME, HUTPOBaHMWE U aJKuiIMpoBaHue. [IpumeHeHue OeH3ona U ero
roMOJIOTOB. Paduxanvnoe xnopupoeanue Oenzona. Mexanusm u ycious npogedeHus peaxyuu paoukaibHo2o Xaopuposanus 6enzona. Kamanumuueckoe
euopuposanue 6Oenzona. Mexanusm peakyuil 1eKMPOPUILHO20 3AMEWeHUs: 2aAl02eHUPOBAHUA U HUMPOBAHUs OeH3ona u e2o 2omono2os. CpaBHEHUE
PEaKIMOHHON CIIOCOOHOCTH O€H305la M TONyoJa B peakuusx 3amemieHus. OpueHTHpyromee aeiicTBue rpymmbl aToMoB CHz— B peaknusx 3amemeHus C
yuactueM Tonyosa. Opuentantsl [ u Il poga B peakuusx 3amMenieHns ¢ ydacTueM apeHoB. Peakunn OOKOBBIX 1ienel alnKuiIOeH30I0B.



Ilpupoonvie ucmounuku yzneeooopooos. Heptp u ee npombinuieHHas mnepepadoTka. PpakiMoOHHAs MEPEroHKa, TEPMUYECKUM M KaTaIMTHYCCKUI
KpekuHr. [IpupoaHbIii Ta3, €ro coCTaB M MPAKTUUYECKOE HCIoyb3oBaHue. KameHHbI yromb. KokcoBanue kaMeHHOTO YIiis. [Ipoucxodsxcoenue npupooOHbixX
UCTMOYHUKO8  Y21e8000p0008. Pudhopmune, ankunuposanue u apomamusayusi Hedmenpooykmog. IKOIOTUYECKUE acCleKTbl 00bluM, NepepadoTKu U
MCII0JIb30BAHUS MOJE3HBIX UCKOMIAEMBbIX.

Pacuernsnie 3agaun.

1. HaxoxeHrne MOJIeKYISIpHON OpMYJIIbl OPTaHMYECKOTO COSTUHEHHS 110 Macce (00beMY) IPOAYKTOB CTOPAHHUS.

2. HaxoxaeHue MoJIeKyIsIpHOI (popMyJIbl BELIECTBA 110 €r0 OTHOCUTEIBHON MIIOTHOCTH U MacCOBOI1 J10JI€ AJIEMEHTOB B COSAMHEHUSIX.

3. KomOuaMpOBaHHBIE 33/1a4H.

JdemoHcTpanmuu.

Komtekmus «IIpupoiHbie MCTOYHUKH YIIIEBOJOPOIOB». CpaBHEHHUE MPOIECCOB TOpeHUsS He(TH W NMpUpoAHOro raza. OOpazoBaHuWe HEPTIHOW IUICHKH Ha
noBepxHocTH BoAbl. Katanutuueckuil kpekunr napaduna. PactBopenue napaduna B OeH3MHE U MCIIapeHHe pacTBOpUTeENa U3 cMmecu. [lnaBnenue napadguna u
€ro OTHOIIIEHHE K BOJI€ (PacTBOpEHUE, CPAaBHEHUE IJIOTHOCTEH, CMAaYUBaHUE).

[Tonydyenne meTaHa W3 aleraTa HaTpUs M THAPOKCHAA HaTpus. Mojenu MOJIeKyl ajJKaHOB — IIapOCTEpP)KHEBbIE M oObeMHble. ['opeHne MeraHa,
ponaHoOyTaHOBOW cMmecH, TapaduHa B YCIOBUSAX HW30BITKA M HEIOCTaTKa Kuciaopona. B3pelB cmecn MeraHa ¢ Bo3ayxoMm. OTHOIICHHE METaHa,
nponaHoOyTaHOBOM cMecu, OeH3uHa, mapaduHa K OpOMHON BOJE M pacTBOpPY IE€pMaHraHata Kanus. B3pblB cMecH MeTaHa M XJOpa, WHUIMHPYEMBIi
ocenienrneM. Boccranosnenue okcuaa menu (1) mapadunom.

[TapocrepkHeBble U O0BEMHBIE MOJEIU MOJEKYN CTPYKTYPHBIX M IMPOCTPAHCTBEHHBIX H30MEpPOB alkeHOB. OOBEMHBIE MOJEIH MOJIEKYN AIKEHOB.
[Tonydenue Tena u3 sraHona. OOecBEeUNBaHUE YTEHOM OpOMHOI Bojbl. OOecIBEYNBaHUE 3TEHOM pACTBOpa IIEpMaHTaHaTa Kainus. [ opeHue 3TeHa.

[Tonydenue aneruneHa w3 kapouaa xanpims. Ouzndeckue cBoicTBa. B3aumoselicTBue anerusieHa ¢ OpoMHOI Bojoi. B3zaumopeiicTBue areruieHa c
pacTBOpoM nepMaHranara kanus. ['openue aneruneHa. BzaumoseicTere aleTuiieHa ¢ pacCTBOPOM COJIM MEIU MJIH cepedpa.

Mopnenu (mapocTepKHeBble U OOBEMHBIE) MOJEKYN alKaJUCHOB C Pa3UYHBIM B3aMMHBIM PACIONIOKEHUEM T-CBSI3eU. /Jenonumepusayus xkayuyka.
Mogenu (1mapocTepKHEBbIE U 00BEMHBIC) MOJIEKYI AIKAIUEHOB C PA3IMYHBIM B3aMMHBIM PACIIOJIOKEHUEM TT-CBsi3eil. Koazyniayus maeuno2o coka Kay4ykoHoCo8
(Monouas, 0o0ysanyuKos unu Quxyca).

[[TapocTepsxHEBBIE MOEIH MOJIEKYJT IIMKJIOATKAHOB U allkeHOB. OTHOIIIEHUE ITUKIIOTEKCaHa K PacTBOPY NEpMaHTaHaTa Kajius 1 OpOMHOM BoJie.

[MapocTepkHeBblE M 00BEMHBIE MOJIETH MOJEKYN O€H305la U ero roMosioros. PazgeneHue ¢ MOMOIIBIO JETUTENHHON BOPOHKH CMECH OEH30I-BOJa.
PactBopenue B O€H305i€ pa3IMUHBIX OPraHMYECKUX M HEOPTaHUYECKUX (HAmpHUMep, CEphl) BEIIECTB. DKCTPArupoOBaHWE KpacHTENIeW M JIPYTUX BEIIECTB
(Hampumep, 1oma) GEH30JI0M U3 BOJIHOTO pacTBopa. ['openue O6enzona. OTHomeHue OeH307a K OPOMHOHM BOJe M pacTBOpY MepMmaHraHaTta kanus. [lomydenue
HUTPOOEH30171a.

Komnexkuust «[IpupoaHble HCTOUHUKH YTIIeBOAOPO10BY». CpaBHEHHE MPOIECCOB ropeHus HeTu 1 mpupoaHoro raza. O0pazoBanrue HePTSIHOMN MICHKH HA
MOBEpPXHOCTH BOJbI. KaTamutuueckuii kpekuHr napaduna. PactBopenue mapaduna B OCH3WHE W UCMApeHUE pacTBOpUTENs M3 cMmecH. [lnaBnenune mapaduna u
€ro OTHOIIIEHUE K BOj/ie (pacTBOpEHUE, CpaBHEHUE TUIOTHOCTEH, cMaunBaHue). Pa3nenenue cMecu O6€H3MH-BO/IA TIPU TTOMOIIIH JETUTEIHLHON BOPOHKH.
JlaGopaTopHbIe ONBITHI.

2. Nsrortosnenue napadguHuupoBanHoit oOymaru. 3. O6napyxkenue H20, caxu, CO2 B mpoaykTax ropeHus cBeun. 4. I3rotoBieHrne Mojienel raloreHoanKaHoB.
5. OGHapyKeHHEe HeTpeeIbHBIX COSTMHEHUH B HeTenpoaykTax. 6. O3HaKOMJIEHUE C 00pa3liaMy MOJTMATHIICHA U TTOJTUIPONUIICHA.



7. Pacno3naBanue o0pa3IoB ajJKaHOB U alikeHOB. 8. OOHapyXKeHHe BOJbl, CaXKU U YTJIEKUCIIOro ra3a B MPOJYKTaX TOpPeHHs YIrieBoaopoaoB. 9. M3rorosnenue
MOJIEJIEH aJIKUHOB U UX U30MEPOB.
10. O3nakomienue ¢ koieknuer «Kaydyk u pesuna». 11. O3nakomiieHne ¢ (U3MYECKUMH CBOWCTBaMU OeH3oisa. 12. M3rotoBieHHe W MCIOJb30BAaHUE
npocreiiniero npubopa s xpomarorpaduu. 13. Pacno3naBanue oprannyeckux BemiecTB. 14. OmpeneneHne KayeCTBEHHOTO COCcTaBa mapaduHa Wik OeH3oJa.
15. IToy4enue areTmieHa u ero okuciienne pactBopoMm KMnOy4 nmu 6pomMHO# BOIOM.
IIpakTHyeckue padoThI.
1. KauecTBeHHBII aHaIN3 OPraHUYECKUX COEAMHEHUH.
2. YTIeBOIOPOIbI

Tema 4. Kuciopoacoaep:kaiue yriaeBoaopoabl (26 yacos)

Cnupmui. CoctaB n kinaccudukanus cnuptoB. M3omepus cnupToB (IOJOKEHUE TUAPOKCUIIBHBIX TIPYII, MEXKKIACCOBAs, «YIJIEPOJHOTO CKEJIETay).
Ou3nyecKkue CBONCTBA CIUPTOB, MX TMoiydeHHe. MexXMoneKkynsipHas BOAOpOAHasi CBS3b. OcobeHHOCMU 2]IeKMPOHHO20 CMPOEHUsT MOAEKYl CHUpPMmOos.
XUMHYECKUE CBOMCTBA CIHPTOB, OOYCJIOBJIEHHBIE HAJIWYHMEM B MOJEKYJaX THAPOKCHIIBHBIX TpymIl: oOpa3oBaHHE aJKOTOJISATOB, B3aUMOJEHCTBHE C
raJIoreHOBOJIOPOAAMH, MEXKMOJCKYIIpHas U BHYTPUMOJICKYJISIpHAS Jeruaparanus, 3TepuduKanus, OKHUCIEHHWE M JerHJIpupoBaHue cnupToB. OcCoOEHHOCTH
CBOMCTB MHOTOAaTOMHBIX CHUPTOB. KayecTBEHHas peakuus Ha MHOTOAaTOMHBIE CHUPTHL. BaxkHenmmue npencraBuTesnn cnupToB. DHU3HOIOTMYECKOE IEHCTBUE
METaHoJa U ATaHoJa. AJIKOTOJIM3M, ero nocneactsus. [Ipodunaktrka agkoronusma.

@enonvl. Genon, ero (U3NIECKHE CBOWCTBA U MOJTyYeHHE. XUMHUECKUE CBOMCTBA (heHoa Kak PyHKIus ero crpoeHus. KucnoTtaeie cBoiicTBa. BzanmHuoe
BJIMSTHUE aTOMOB U IPYII B MOJIEKYyJIaX OpraHu4YecKuX BeulecTB Ha mpumepe denona. [lonukonnencamus ¢peHona ¢ popmanpaerugom. KauectBeHHas peakius Ha
¢enon. Ilpumenenue ¢enona. Knaccugurayus gpenonos. CpaBHEHHE KUCIOTHBIX CBOWCTB BELIECTB, COAEPKALUX THAPOKCUIBHYIO IPYIIY: BOJIbI, OJHO- U
MHOT'OAaTOMHBIX CITIUPTOB, (heHoma. Drekmpogunvroe 3amewernue 68 6eH30abHoM Koavye. [IpuMeHeHre MPOU3BOIHBIX (eHoa.

PacuerHble 3anaun. BorurcneHus 1o TepMOXMMHUYECKUM YPABHEHUSIM.

JdemMoncTpanum.

®dusnyeckue CBOWCTBa ATaHoJIa, mponanoa-1 u 6yranona-1. lllapocTep:kHeBbIE MOIETH MOJIEKY U30MEPOB ¢ MosieKy sipHbIMU (opmynamu C3HgO u CsHioO.
KonuuecTBeHHOE BBITECHEHHE BOIOpOAA W3 cnupra HaTpueM. CpaBHEHHME DPEaKIM TOpEHHs STHWJIOBOTO M IMPOMNMWJIOBOrO cHUpTOB. CpaBHEHHME CKOPOCTEU
B3aMMOJICHCTBHS HATPUS C ATAHOJIOM, MTPOINaHoIoM-2, ruiepuHoM. [lonydenue npocroro 3¢upa. [Tomyuenue cioxuoro agupa. [lonydenue 3TeHa u3 sTaHoza.
PactBOprMOCTH (peHOIIa B BO/Ie ITPU OOBIUHON 1 MOBBILIEHHON Temreparype. BeiTecHenue (heHona u3 GpeHonsITa HaTpus yroiabHOM Kuciotoil. Peakuus denomna ¢
xsnopusom xenesa (I11). Peakius dpenona c popmanbaeruiom.

IIpakT4yeckue padoThI.

3. CriupTsr

Anvoezuovl. Kemonwi
CtpoeHue MOJIEKYN aibJeruJ0OB M KETOHOB, MX H30MepUs U HOMeHknarypa. OcoOeHHOCTH CTpoeHUs KapOOHWIbHOM Tpymnmbl. dusnueckue cBOICTBA
dopmanbaeruia u ero romosoros. OTaenbHbIE MPEACTAaBUTENN AIbJCTUAOB U KETOHOB. XMMHMYECKHE CBOMCTBA alibJAETHI0B, OOYCIOBJICHHBIE HAaJMYUEM B
MoJieKyJie KapOOHWJIBHOM TpyNIbl aTOMOB (TUAPUPOBAaHUE, OKUCIIEHHE aMMHUAayHBIMU pacTBOpaMu okcuja cepedpa u rugpokcuga meau (I1)). KauectBennsie
peaknMy Ha ajbAeruasl. Peakuus nomukoHaeHcanuu Gopmanbaeruaa ¢ peHoaoM. OcoOEHHOCTH CTPOSHHSI U XUMUYECKUX CBOMCTB KeToHOB. HykneodunabHoe
MPHUCOEAMHEHNE K KApOOHUIIBHBIM COETUHEHUSIM. B3aumHoe enusanue amomos 6 monexynax. I anozenuposanue anb0e2uoos u Kemonog no UOHHOMY MEXAHUIMY Ha
ceemy. Kauecmeennas peakyus Ha MEMUiIKemoHbi.



JdemoHcTpanuu.

[lapocTep>kHEBbIE MOJETH MOJIEKYJ QJIbJETUAOB M HM30MEPHBIX MM KeTOHOB. OkucieHue OeH3anpleruia Ha BO3Ayxe. Peakiusi «cepeOpsHOro 3epkaiay.
OxkucneHue anpIeruaoB.

IIpakTuyeckune padoThbl.

4. Anpaerujibl ¥ KeTOHBI

Kapoonoswvie kucnomoi. CtTpoeHue MOJEKyJI KapOOHOBBIX KHUCIOT U KapOOKCWIIbHOW rpymmbl. Kiaccudukanus m HOMEHKIATypa KapOOHOBBIX KHCIIOT.
Ouznyeckue CBOMCTBa KapOOHOBBIX KHCIOT M UX 3aBHCHUMOCTbH OT CTPOEHHsI MoJieKyll. Kapbonogvle kuciomul 6 npupoode. buonocuueckas ponv kapooHo8bix
kucrom. OOIIME CBOWCTBA HEOPTaHUYECKUX W OPraHMYECKHX KHUCIOT. BlusHUE yriieBOJOpOAHOTO paauKajia Ha CWIy KapOOHOBOH KHCIOTHL Peakums
sTepuUKaIIY, YCIOBUS €€ MPOBEACHUA. XUMUYECKIE CBOMCTBA HEMPEIEIbHBIX KapOOHOBBIX KUCIIOT, 00YCIOBIIEHHBIE HAJTMUUEM TT-CBSI3U B MOJIeKyJe. Peakyuu
INEKMPOPUNLHOLO 3ameujerus ¢ yuacmuem OeH30UHOU KUCIOMbL.

Cnosicnvte r¢pupor. CTpoeHue CIOKHBIX dPUPOB. H30Mmepus cloAHCHbIX 3uUpos («yenepooHo2o ckeremay u medxickiaccosas). HomeHkIaTypa ClosKHbBIX
apupoB. OOpPaTUMOCTh peakuu 3TepU(PUKALNN, THIPOJIN3 CIOKHBIX 3PUpoB. PaBHOBecHe peakuuu 3TepuuKaui — TUAPONN3a; (PaKTOpPbI, BIMSAIONIME HA
Hero. PeieHue pacyeTHBIX 3aja4 Ha OIpeAesieHHe BbIXOJa MPOIyKTa peakuuu (B %) OT TEOPETHYECKH BO3MOXKHOIO, YCTAaHOBJICHHE (OPMYIBI U CTPOCHHS
BELIECTBA 10 MPOAYKTaM €ro Cropanus (Wi ruIpoaun3a).

Kupwr. )Kupel — cnoxxsble 3Qupsl riauiepruHa U KapooHoBbIX KucioT. CoctaB u cTpoeHue xupoB. HomeHknarypa u kinaccudukaius xupoB. Macina.
XKupsr B mpupone. buonornueckne Qynkuuu xupoB. CpoiicTBa XupoB. OMBUICHHE XHPOB, NojydeHHe Mbuia. OObBSCHEHHE MOIOUIMX CBOICTB MbLIA.
['unpupoBanue xxuakux xkupo. Maprapus. [lousarue o CMC. O0bsicuenre Moroux cBoiicTB Mbuta 1 CMC (B cpaBHEHUN).

JdemMoHcTpanum.

3HAKOMCTBO C (PU3WYECKUMHU CBONCTBAMH HEKOTOPBIX KapOOHOBBIX KHCIOT: MYpPaBbUHOH, YKCYCHOW, MPOMHOHOBOW, MACISHOW, IIaBeJIeBOM, JTMMOHHOM,
OJIEMHOBOM, CT€apuHOBOM, OeH30iHON. Bo3ronka O0eH30iHOM KucaoThl. OTHOLIEHUE Pa3IMUHbIX KapOOHOBBIX KHCIIOT K Boje. [lomyueHue npusTHO MaxHyIIEro
cioxxkHoro 3¢gupa. OTHoueHne K OpOMHON BOJAE M pacTBOpY IepMaHraHaTa Kajusl NpelelbHOW M HempeaeabHoM KapOOHOBBIX KucioT. IllapoctepiHeBbie
MOJIETI MOJIEKYJT CIIOKHBIX 3(UPOB U HM30MEPHBIX UM KapOOHOBBIX KUCIOT. OTHOIIEHHE CIMBOYHOTO, MOJCOJIHEYHOTO M MAaUIMHHOIO Macia K BOJHBIM
pacTBopam OpoMa U TiepMaHTraHaTa Kajusl.

JlaGopaTopHbIe ONBITHI.

16. PactBopenue riuiiepuna B Boae. 17. Bzaumoneiicteue rimiepuna ¢ CU(OH)2. 18. Pextudukarust cmecu Boga — atanon (1-2 cramun). 19. Baaumoneiicteue
denomna ¢ pacrBopom tmenouu. 20. PacrioznaBanue pacTBOpoB GeHOJsATA HATpHsI U kKapOoHaTa HaTpus (0apOOTaX BBIABIXaEMOro Bo3ayxa). 21. BzanmopeiicTBue
denona ¢ OpomMHOI Bojoii. 22. Pacmo3HaBaHHMe BOJHBIX pacTBOpPOB (eHona U TiauiepuHa. 23. 3HAKOMCTBO ¢ (DM3MYECKHMMH CBONCTBAMH OTAEIbHBIX
MIPEICTaBUTENICH aBJIECTHOB W KETOHOB: alleTalbJAETH/Ia, alleTOHa, BOJAHOTO pacTBOpoB (opmanbpaeruna. 24. OKUCIeHHE 3TaHOJA B dTaHalb. 25. Peakus
«cepedpstHOTO 3epkanay. 26. Okucnenue anpaerugoB rugapokcunaom meau (I1). 27. Tlomyyenue denonpopmanpaeruaHoro nonumepa. 28. B3aummoneiictue
pacTBopa yKCYCHOM KHUCJIOTHI ¢ MakHueM (1iuHKoM), okcuaoMm meau(ll), ruapoxcunom xenesa(lll), pactBopom kapOoHata HaTpHsl, pacCTBOPOM cTeapara Kajus
(mMbu1a). 30. OTHOLIEHHE CIOXHBIX 3(QHUPOB B BOJAE M OPraHMYECKUM BellecTBaM (Hampumep, kpacurtensM). 31. BbiBeneHue >KMpPHOTO MSATHA C MOMOIIBIO
cinoxHoro 3¢pupa. 32. PacTBOpUMOCTH KUPOB B BOJE M OpPraHWYECKUX pacTBoputensx. 33. Pacmo3HaBaHuWe CIMBOYHOTO Macia M MaprapuHa ¢ MOMOIIBIO
nojkucienHoro terwioro pactsopa KMnOg, 34. ITonydenue mpuia. 35. CpaBHEHHE MOIOIIMX CBOMCTB X03stiicTBeHHOTro Mbu1a 1 CMC B jkecTKoOi BoJeE.
JKCNepUMEHTAJIbHbIE 32124 H.



1. Pacno3HaBaHue pacTBOpOB alerara HaTpusi, kapOoHaTa HaTpus M cTeapata Harpus. 2. PacrnozHaBaHue oOpas3IOB CIMBOYHOIO Macjia M Maprapusa. 3.
[Tonyuyenne kapOOHOBOM KMCIOTHI U3 MbLia. 4. [lonyueHne yKCycHOM KUCIIOTHI U3 alieTaTa HaTpusl.
IIpakTn4yeckue padoThbl.
5. KapOoHOBBIE KHCTIOTHI
Tema 5. YrieBoan! (9 yacos).
MoHno-, mu- u nonucaxapuasl. [IpencraBurenu Kax10i rpymisl.
buonoruueckas posib yriesogoB. Mx 3HaueHue B )KM3HH YeJIOBeKa U 00IeCTBa.

Momnocaxapuodwl. I'mioko3a, ee pusnueckue cpoiictBa. CTpoeHHe MOJEKYIbl. PasHogecuss 6 pacmeope 2i0K03bl. 3aBUCUMOCTh XUMHUYECKUX CBOWMCTB
[JIIOKO3bI OT CTPOEHUS MOJeKynbl. B3aumopeiicteue c¢ ruapokcuaoM menu (II) mpum komHaTHONM TemmepaType W HarpeBaHHM, STepUUKAIMS, PEaKIHs
«cepeOpsiHOTO 3epKanay, ruapupoBanue. [oko3a B npupojae. buomornueckas poib rioko3sl. [IpuMeHeHne TIIIOKO3bI HA OCHOBE €€ CBOMCTB. PpyKTO3a Kak
u30Mep IIIOK03bL. CpagHeHue cCmpoenuss MOAeKyl U XUMUYECKUX C8OLCME 2NIIOK03bl U (hpykmo3svl. PpyKmosa 6 npupooe u ee OU0I02ULeCcKas polb.

Jucaxapuovr. Ctpoenune nucaxapuao. BoccranaBnuBaronue ¥ HEBOCCTaHaBIMBaKOIIKe Aucaxapuipl. Caxaposa, JIaKTO3a, MaJlbT03a, UX CTPOCHHUE U
Ouosnorudeckas poib. 'maponus nucaxapuaos. [IpoMelnieHHOE TOTYyYeHHE caxapo3bl U3 MPUPOTHOTO CHIPHS.

Ilonucaxapuosr. Kpaxman u 1emnono3a (CpaBHUTENbHAS XapaKTEPUCTUKA: CTPOCHHE, CBOWCTBA, OmoJjormueckas poisb). dusnyeckwe cBOiCTBa
MOJINCAXapua0B. XMMHUUYECKHE CBOMCTBA moJjiMcaxapuaoB. I'maponus nomucaxapunoB. KauecTBeHHas peakuus Ha kpaxmai. [lomuwcaxapuasl B mpupoae, Ux
Ouosnorudeckas poib. [Ilpumenenue nonarcaxapuioB. MickyccTBeHHbIE BOJIOKHA. B3aumoielicTBUE 1IEIUTI0I03b] C HEOPraHMYECKUMHU U KapOOHOBBIMHU KHCIOTaMHU.
JleMoHCTpanum.

OO6pa3ibl yriieBoIOB W W3Aenuid W3 HUX. B3aumopeiictBue caxapossl ¢ ruapokcugom meau (II). [Momyuenue caxaparta Kanmplius U BBIJEICHUE Caxapo3bl U3
pacTBOpa caxapara Kanblus. Peakius «cepeOpsHoro 3epkaia» A I0Ko3bl. OTHOLIEHHE PAaCTBOPOB Caxapo3bl U MalIbTO3bI (JIaKTO3bI) K ruapokcuny meau (1I)
npu HarpeBaHuu. O3HaKOMIIEHHE C (PU3MYECKMMH CBOWMCTBAMU IIEJIIIOJI03bI M Kpaxmana. HaOyxanue nemnono3sl U Kpaxmaia B Boje. [lomydyeHue HuTpara
LEJUTIOJIO3BI.
JlaGopaTopHbie ONBITHI.
36. O3HakoMIIeHHE ¢ (PU3MYECKIMH CBOICTBaMU IOKO3bI. 37. B3anmoneiictBue rimoko3sl ¢ Cu(OH)2 npu pasnuunoii remneparype. 38. KucnotHslil rugponms
caxapo3bl. 39. 3HaKOMCTBO ¢ 0Opa3iamu noiucaxapunon. 40. OOHapy)eHHEe KpaxMalia ¢ TOMOIIBI0 KaYeCTBEHHON peakIuu B Mejie, XJeoe, KieryaTke, Oymare,
KJefcTepe, Horypre, Mmaprapuse. 41. 3HakOMCTBO € KOJUIEKIIMEN BOJIOKOH.
JKCNepUMEHTAJIbHbIE 32124 H.
1. Pacnio3HaBaHue pacTBOPOB IUIIOKO3bI U INuIepuHa. 2. OnpeaeneHue Haluuus Kpaxmaia B MeJie, XJiebe, MaprapuHe.
IIpakTyeckue padoThl.
6. YrneBonsl. 7. UneHTHGUKAIMS OPTaHUYECKUX COSTMHEHHM.

Tema 4. Azorcoaepxkaniue coequHenus (10 yacon)

Amunwr. CoctaB u crpoeHne amMmuHoOB. Kiaccudukanus, nzomepusi 1 HOMEHKIATypa aMUHOB. AnudaTtnyeckue amMuHbl. AHWIMH. [loyuyeHne aMHUHOB:
AIKWINPOBAaHME aMMMaKa, BOCCTAHOBJIEHHME HHUTpocoeAuHeHMH (peakuus 3uHuHA). Dusnueckue cBOWCTBA aMHUHOB. XHMHUYECKHE CBOICTBA aMHUHOB:
B3aMMOJIEICTBHE C BOJOW M KUCIOTaMH. [ 'OMONIOrMuecKuil psiji apoMaTUUECKUX aMUHOB. AIKUIupoganue u ayuiuposarue amunos. BzauMHoe BIMSHUE aTOMOB B
MOJIEKYJIax Ha MpUMEpe aMMHUaKka, almndaTuyeckux U apoMaTH4YeCKuX aMUHOB. [IpriMeHeHre aMUHOB.



Amunoxkucnomor u Oenxu. CocTaB U CTPOEHUE MOJEKYJI aMUHOKHUCIOT. M30Mepus aMMHOKMCIOT. J[BOWCTBEHHOCTH KHCIOTHO-OCHOBHBIX CBOMCTB
AMHHOKHUCIIOT U €€ NPUYHMHBI. B3anMoneicTBie aMMHOKHUCIIOT ¢ OCHOBaHUSIMH. B3anMosieiicTBe aMMHOKHUCIIOT C KHCIOTAMH, 00pAa308anue CIOHCHLIX IPUPOS.
OO0pa3oBaHue BHYTPUMOJEKYJISPHBIX cosiell (OMmosisspHOro MoHa). Peakuus monMKoHAEHCAlMU aMUHOKUCIOT. CHHTETHYECKUE BOJIOKHA (KallpoH, SHAHT U Jp.).
buonornueckas ponbs aMuHOKUCIOT. [IpuMeHeHre aMUHOKUCIIOT.
benku kak nmpuponuslie 6uononaumepsl. Ilentuanas rpynmna aroMoB U nentuiHas cBs3b. [lentunel. benku. IlepBuuHas, BTopu4Has M TpEeTUYHAs CTPYKTYphI
0enkoB. XMMHUYECKHE CBOIMCTBA OEJIKOB: TOpEHHE, JACHATypalus, THAPOIN3, Ka4eCTBEHHbIC (LIBETHBIC) peakiuu. buonorunueckue GpyHKIuu OenkoB. 3HAUCHHE
oenkoB. Yemeepmuunas cmpykmypa 6enxkos Kax azpezayus 0OenKo8biX u Hebenkovix monexyn. 1'nobanbHas npoOieMa OENKOBOTO roJOJaHUsA M IYyTH ee
pelIeHus.

Hyxkneunogvle kucnomer. OOUMIA 1U1aH CTPOCHUs HYKIEOTHAOB. [IoHATHE O MUPUMUAMHOBBIX M IYPUHOBBIX OCHOBaHUsAX. llepBUuHas, BTopuYHas U
TpetnuHas cTpykTypsl Moinekynbl JIHK. buonorudeckas pons JJHK um PHK. I'ennas wmxeHepus um OuorexHojorus. TpaHCreHHBbIC (DOPMBI KUBOTHBIX H
pacTeHuil.

JdemMoHcTpanum.
dusnueckue CBOMCTBa MeTHJIaMHHA. ['opeHre MeTriiaMiHa. B3anMoseiicTBue aHUIMHA U METUIIaMHUHA C BOAOHM M KuciaoTtamu. OTHolIeHne OeH30i1a U aHWJIMHA K
OpomHOI1 Boge. OkpammBaHue TKaHEW aHWIMHOBBIMH KpacuTensiMu. OOHapykeHHe (YHKIMOHAIBHBIX TPYIII B MOJIEKYJIaX aMHHOKHCIOT. HelTpammusanus
I1€J0YM aMMHOKHUCIOTON. HelTpanusanus KUCIOTbI aMMHOKUCIIOTON. PacTBopeHue u ocaxaeHue OenkoB. JleHarypanus OenkoB. KadecTBeHHbIE peakIuu Ha
6enxu. Mogenu monekynsl JIHK u paznuunsix BunoB mosnexyn PHK. O6pa3is! mpoayKToOB MUTAaHUS U3 TPAHCTEHHBIX ()OPM PACTEHUH U )KUBOTHBIX; JICKAPCTB U
IIPENapaToB, U3rOTOBJICHHBIX C IOMOLIbIO TEHHON UHKEHEPHH.
JlabopaTopHble ONBITHI.
42. V3roToBieHHE MIAPOCTEPKHEBBIX MoOJENel MOJEKyd H30MEpHbIX aMHHOB. 43. M3roTtoBieHue mojeneil m3oMepHbiXx Mojekyna coctaBa CsH7NO2. 44.
PactBopenue 6enkoB B Bojie U X koaryisnus. 45. OOHapyxeHue 0eyka B KYpUHOM SIMIIE U B MOJIOKE.
IIpakTn4yeckne padoThl.
8. AMUHBI. AMUHOKHUCIIOTHL. bemkn

Tema 5. Bruosioruyeckn aKTHBHbIE OpraHHYecKue coequnenus (8 yacos)

Bumamunwr. I[lonstue o Buramunax. Mx knaccudukanus u o6o3Hauenne. Hopmsl notpediienus BuraMuHoB. BogopacTBopumslie (Ha mpuMepe BUTaAMUHA
C) u xupopacTBopuMbIe (Ha mpuMepe BUTaMUHOB A 1 D) Butamunsl. [loHsTHE 00 aBUTaMHHO3aX, TUIEP- U TMIIOBUTaMUHO3aX. [IpodunakTika aBUTAMHUHO30B.
OTtnenpHbIE MpencTaBUTENN BoAgopacTBOpuMbIX BUTaMUHOB (C, PP, rpynniel B) u sxupopactBopruMbix ButaMuHoB (A, D, E). Ix 6uonoruueckas poJib.

®epmenmur. lloHatne o QepmMeHTax Kak O OHOJOTMUYECKMX Karaiau3aropax OenkoBOM mpuponbl. 3HayeHHe B OHOJOTMM M IPUMEHEHHE B
npoMeinuieHHOCTH. Knaccudukanus gpepmenToB. OCOOEHHOCTH CTPOEHUSI U CBOMCTB ()EPMEHTOB: CEIEKTUBHOCTH U 3 (PekTUBHOCTH. OCOOEHHOCTH CTPOEHUS U
CBOICTB B CPaBHEHUU C HEOPraHMYECKUMH KaTaJIM3aTOPAMHU.

TI'opmonsi. IloHsTHE O TOPMOHAX KaK OMOJIOTMYECKU aKTUBHBIX BEIECTBAX, BBHIIOIHSIONUINX SHIOKPUHHYIO PETYIISIUI0 KU3HEACSITETbHOCTH OPraHU3MOB.
Knaccudukanus ropMOHOB: CT€pOUIbI, TPOU3BOAHBIE AMUHOKHUCIIOT, TOJUMNENTUAHbIE U OeIKOBbIe TOPMOHBL. OT/Ie/IbHBIE IPEACTaBUTENIN TOPMOHOB: ACTPAINOI,
TECTOCTEPOH, UHCYJIMH, aJpEeHaIHH.

Jlexapcmea. llonsTe O nekapcTBaX Kak XHMMHUOTEPANEBTUUECKUX IMpernaparax. ['pynmsl JiekapcTB: CyiabpamMuabl (CTPENTOLM[I), AHTUOHMOTHKH
(meHuunIUIMH), acnupuH. besomacHble crnocoObl MpUMEHEHHs, JeKapcTBeHHblE (opMbl. KpaTkue uctopuyeckue CBEACHHS O BO3HUKHOBEHHUH M Pa3BUTHUU
XUMHOTEpanuu. MexaHu3M JAEWCTBHUS HEKOTOPBHIX JIEKAPCTBEHHBIX IIPENaparoB, CTPOEHHE MOJEKYJ, HPOrHO3MPOBAaHME CBOWCTB HAa OCHOBE aHaIM3a



XUMHYECKOTO CTpOCHUSA. AHTHOMOTHKHM, UX KIacCHU(HUKalUs MO CTPOCHUIO, THILy U CHEKTpy neictBus. Jucbakrepuos. HapkoTuku, HapkoMaHHS U ee
PO UITAKTHKA.
JdemoHcTpanuu.
OO0pa3supl BUTaMUHHBIX TpenaparoB. [lonmuBuramunsl. Ummroctpamun dotorpaduii KUBOTHBIX ¢ Pa3IMYHBIME (opMaMu aBUTaMUHO30B. CpaBHEHHE CKOPOCTH
pasznoxxernss H2O2 non netictBuem (epmenTta (karanaspl) 1 Heopranmdeckux katanmzatopoB (KI, FeCls, MnOy). Ilnakat nau komorpamMma ¢ u300paxeHUuEM
CTPYKTYPHBIX (DOPMYJI ICTpaaroia, TECTOCTEpPOHA, aapeHanuHa. B3aumonelicteue anpeHanuHa ¢ pactBopom FeCls. BenkoBas mpupoma wHCynuHa (I[BETHBIC
peakiuu Ha Oenku). Ilnmakatel wnm komorpammbsl ¢ (GoOpMylnaMH aMuja Cyab(aHUIOBOH KHUCIOTHI, TUTHAPO(OINEBON KHCIOTHI, OCH3WINECHUIMILINHA,
TETPALUKIINHA, IIeoTakCuMa, aCIIUPUHA.
JlaGopaTopHble ONbITHI.
46. OOHapykeHHE BUTaMHHA A B pacTuTeIbHOM Macie. 47. Oonapyxenue utamuia C B s0109HOM coke. 48. OOHapyxeHHe BuTaMruHa D B jkenTke KypuHOTO
gifia. 49. depMeHTATUBHBIN TUAPONIN3 Kpaxmama moj neicTBueM amuiasbl. 50. PasnoskeHue mepokcuia Boaopoa mon aeWcTtBueM katanasbl. 51. JleiictBue
JErUIporeHasbl Ha METWJICHOBBIM cuHMM. 52. VcnbplTaHue pacTBOPUMOCTH aipE€HAIMHA B BOJIE U COJsiHOM kuciore. 53. OOHapyxeHHe acupHHa B FOTOBOM
JIEKapCTBEHHOH (opme.
IIpakTuyeckue padoThl.
9. lleiicTBre (hepMEHTOB Ha Pa3IMYHBIC BEIIECTBA.
10. AHanu3 HEKOTOPBIX JICKAPCTBEHHBIX MPENapaToB (aCupuHa, mapaieTaMmosa).

3. YueOHo-TeMaTH4YecKHii JIaH 3 4yac B Heaearo; Bcero 102 .

YMK O.C.I'abpueasina

HANUMEHOBAHUE TEMbI BCETO IMPAKTHUYECKUE KOHTPOJIBHBIE PABOTDBI
YACOB PABOTHI
Beenenue 5

Tema 1. Ctpoenne u knaccuduranus |9
OpPraHUYECKUX COeTMHEHUH.

Tema 2. Peakuinu opraHn4eckux 7 KonTtponbHas padora Nel no remam «CtpoeHue u
COCIMHEHHUH KJ1accu(UKalKs OpraHUYeCKUX COeAUHEHUI» U «Peakimn
OpPraHUYECKUX COEINHEHUI»

Tema 3. Y1eBoopo,IbI 26 1.KadecTBennsrii ananmu3 opra- | KonTposbHas padota Ne2 1o Teme «YTIIEBOIOPOIBD.
HUYECKUX COCIAMHCHUIA.
2.Y1eBogopoasl

Tema 4. 26 3. CriupThl U PEeHOIbI KonTtponbHast padora Ne 3 o teme
Kucnopoacoaep:xaiue yriaeBoaopo bl 4. Anpneruasl ¥ KETOHBI «CrupThl, HeHOIBI, KAPOOHWIHHBIC COCTUHEHUS.



5. KapOoHOBBIE KHUCTOTHI

Kontponbras padota Ne 4 o teme «KapOOHOBBIE KHCIIOTHI U
X OIPOU3BOJHBICY.

Tema 5. 9 6. YrieBoxbl
VYrineBoanl 7. Unentudukamms
OPraHUYEeCKUX COCTUHEHUI
Tewma 6. 10 8. AMHHBI. AMUHOKHUCIIOTHI. KonTponbnas padora Ne 5 o Temam «YTiaeBOJIbI» U
A3oTcozeprKalie CoeMHEHUS benku «A30TCOAEPIKALINE COCTUHEHUS.
Tewma 7. buosornuecku akTUBHBIC 8
OpraHUYECKUEe COCTUHEHUS
O06o0011eH1e U cucTeMaTU3aus 2 Hrtorosast KoHTpoJbHAas padoTa (Neb)
Hroro 102 9 6




5. KanennapHo-TemaTnyeckoe miianuposanue. Xumus 10 kiaace npoduiib

Ne | Kanen-napusie Tewma, Tun ypoka, [Inanupyemsie pe3yabTaThl Bunst TBopueckas, DopMBI KOHTPOJIS,
ypoka CPOKH peruoHaNbHBIN OCBOGHHE MPEIMETHBIX 3HAHUI VI JeSITENbHOCTH, HCCIIEI0BATENbCKAs
KOMIIOHEHT, (6a30BbIE TOHSTHS) dhopma paboThl MIPOCKTHAs
npodopHeHTaLUs JIeSITENBHOCTD
ydanmxcs
Baenenue (5 yacoB)
1 1 Hen Mecrto u poiib IIpenmet oprannueckoi xumun. | Ilenenonaranue, Pabora ¢ ITemaroruyeckoe
CEHT opraHnueckoi XuMun B | OCOOCHHOCTH CTPOCHUS U oTpeieNieHHe TEMbI ypOKa, | y4eOHUKOM. HaOIro/IeH e,
cUcTeMe HayK O CBOWCTB OpPraHUYECKUX COEAU- aHaJn3 0OBEKTOB JIEMOHCTp. MaTep (poHTaIBHBIH
HPUPOLE. HEHUU. 3HaYEHUE U POJib Opra- onpoc
Ypok u3ydeHus HOBOIo | HHWYECKOW XMMHH B CUCTEME
MaTepuana €CTECTBCHHBIX HAYK U B KU3HU
obmectBa. Kpamxuil ouepk
UCTOPpUYU PA36UNUSL
Op2aHUYEeCKOU XUMUU
2 1 Hen Teopust crpoeHust Jlpennoceuiku co3gaHus YMeHHe opraHuzoBaTh PaGora c CoobmieHue mo CaMOKOHTpOIIb,
CEeHT OpPTraHHUYECKUX TEOPHUH CTPOCHUSI BEIIECTB: BBINOJIHCHHE 33JaHUH MOJIEJISIMH OPT. TeMe HWHAWBUAYaIbHBIN U
COETMHEHUN paboThI MpeIeCTBEHHUKOB, YUUTEIS COTIACHO BEIIIECTB rpyHIoBOit
A.M.Bbytneposa. pabotsr A.Kekyne u YCTaHOBJICHHBIM IPaBUIIaM KOHTPOJIb
KomOunnpoBaHHbIi O.0paHKIIaHa, ydacTrie B paboThl B KaOuHETE
cwesze B r.11Ineliepe.
OCHOBHBIE TTOJIOKEHUS TEOPHH
crpoenus A. M. Bytneposa.
XUMHUYECKOE CTPOCHHE U
CBOMCTBA OpPraHU4ECKUX
BemecTB. [loHsTHE O TOMONTOTHH
u romoiorax. Mzomepust
3 1 Hex Crpoenue aroma DJIeKTpOHHOE 00J1aK0 U OpOu- Pa3BuTHe HaBBIKOB Pabora c WHuBuyaibHbIH
CEHT yrieposa. Tasb, ©X (GOPMBL. DJIEKTPOHHBIE | CAMOOLIEHKH U YueOHUKOM. U TPYIIOBON
KomOuHupoBaHHbII 1 3JIEKTPOHHO-TpaduIecKkre caMOaHaJIn3a. JIEMOHCTp. MaTep KOHTPOJIb
(hopMyIBI aTOMOB yriiepoza B
HOPMAaJILHOM U BO30YKIEHHOM
coctosiHUAX. KoBasleHTHast CBA3b
U €€ Pa3HOBUIHOCTH (CUIMa U
nu- cBs13b). OOpazoBaHue
moneky Hz, Clz, N2, HCI, H20,
CHs, CoHs, CoH2
4 2 Hex Banentnsle coctosinus | IlepBoe BanenTHOE cocTognue — | dopMupoBaHue Pabora ¢ ®poHTANBHBIN
CEHT aToMa yriiepoja. (sp3-rubpuamsanus) Ha IPUMEPE | OCO3HAHHOTO U MOJIETISIMH OPT. KOHTPOJIIb
KomOuHnpoBaHHBIN MOJIEKYJI METaHa U 3TaHa. JI00pOKeNaTeTHLHOTO BEIIECTB




BTopoe BalleHTHOE COCTOSHUE
(Sp?- ruGpuausanus) Ha

OTHOIICHHUA K MHCHHIO
Apyroro 4€jaoBEKa.

5 2 Hex BasieHTHBIE COCTOSIHUSL | IPUMEPE MOJIEKYJIbI STHIICHA. CocraBnare miaH pemenus: | Pabota ¢ Pemenue WnpuBuayansHbIi
CEeHT aToMma yriepoaa. TpeTbe BaeHTHOE COCTOAHUE - | TpobiieMbl. Paboras mo MOJIEJISIMU OPT. 3aHUMAaTENbHBIX KOHTPOJIb
KomOunupoBaHHbIi SpP-rubpuau3anys - Ha IpUMepe | TUIaHy, CBEPATh CBOU BEILIECTB 3a1aq
MOJIEKYJIbI alleTHIICHA. JEHCTBUS C LETbIO U, TIPU
['eomeTpust MOIEKYI 3THX HEOOXOIUMOCTH,
BEILIECTB U XapaKTEPUCTHKA HCIPABIJIAThH OIINOKH
BUJIOB KOBAJCHTHOH CBS3H CaMOCTOSITEIHO.
Tema 1. CTpoenne n ki1accu@ukanyusa OpraHnYecKnx coeJuHeHn . (9 4acoB)
6/1 2 Hex Knaccudukarms Knaccudukanus opranmueckux | CpaBHEHHe, aHAIN3, PaGora c CaMOKOHTpOITB,
CEHT OpPTaHMYECKHUX COEUHE- | COENMHEHUI M0 CTPOSHUIO HabmroIeHUE yUeOHUKOM. VMHIUBUAYaTbHBIN 1
HU. YTIIEPOIHOM LENU: ALUMKINYEC- JEMOHCTp. MaTep TPYIIIOBOM
VPpOK u3ydeHust HOBOTO | KHE, LUKINYECKUE, Pa3BETBIICH- KOHTPOJIb
MaTtepuaia HBIE, HEPa3BETBIICHHBIC; [10 THITY
aTOMOB B LIEIH; 110 HAJTUYHIO WU
OTCYTCTBHIO KPAaTHBIX CBSA3EH; 11O
0COOCHHOCTSIM DIICKTPOHHOTO
CTPOCHHUSL.
7\2 3 Hen Knaccudukarnmst Knaccudukanus opranimdeckux | YMeHHE OpraHu30BaTh Pabora ¢ WnpuBuayansHbIi
CEHT OPraHWYECKHUX COENUHE- | COCAMHEHHH M0 (YHKINOHAIb- BBITTOJIHEHHE 3a/TaHUH MOJIEIISIMH OPT. U TPYMIIOBON
HU. HBIM TPYIIIaM: CIIUPTHL, PEHONBI, | YIUTENS COrIacHO BEILIECTB KOHTPOJIb
AJMUHUCTpaTUBHAS npocCThIe QUPHIL, aIbJIETH/IBL, YCTaHOBJIEHHBIM IpaBUJIaM
KOHTpOJIbHAs paboTa. KETOHbI, KAPOOHOBBIE KUCIIOTBI, | pabOTHI B KaOWHETE
KoMOuHMpOBaHHBIH CJIOKHBIE APHUPHI
8\3 3 Hen Knaccudukarmst Knaccudukarus opraHndeckux | YMeHHE OpraHu30BaTh Pabora ¢ WupuBuayansHbIi
CEHT OPraHWYECKHUX COEIMHE- | COCAMHEHHH M0 (QYHKIIMOHAIIb- BBITTOJIHEHHE 33/TaHUH MO/JIEIISIMH OPT. U TPYMIIOBON
HU. HBIM TPYIIIIaM aMUHBI, HU- YUUTENSI COTIIACHO BEILIECTB KOHTPOJIb
KomOunnpoBaHHbIi TPOCOEANHEHHS, aMUHOKHUCIIOTBL. | YCTAHOBJIEHHBIM MPaBHIaM
Knaccudukarus o paboThl B KaOMHETE
MOJIEKYJISIPHOM Macce:
MOHOMEDHI U MOJHUMEPBI.
9\ | 3Hen OcHOBBI Howmenknatypa TpuBuaibHas PasBuTue HaBBIKOB PaGora c Coobmienue mo DpOHTAIBHBIN
CEeHT HOMEHKJIaTypHhl ( ucropuueckas), CaMOOLICHKH U MOJIEJISIMH OPT. TeMe KOHTPOJIb
OpTaHUYECKUX paloHaNbHas, MEKIyHapoAHasd | caMOaHaIH3a. BEILECTB
COEIMHEHU. HIOIAK. IlpuHuurmet
KomOunupoBaHHbIi COCTaBJICHUsI Ha3BaHUU
OpraHUYECKUX COeTMHEHUH 110
10\5 4 men OcHOBBI palMoOHaIBLHON HOMEHKIIATYpE: ®opmupoBaHue Pa6ora co WunuBuyanbHbIH
CEHT HOMCHKJIATyPBI IPOU3BOJHOC OT MPOCTEHIIIETO OCO3HAHHOTO U CXEMaMH, KOHTPOJIb
OpPraHUYECKHUX [IPEACTABUTEIIA pAAa, JI00pOKeNaTeTHLHOTO TabauIamMu




COETMHEHH. anQaBUTHBIHN MTOPSIOK OTHOIIICHUSI K MHEHHIO
KoMmOnHUpOBaHHBIIHA MEPEUYNCIICHUS 3aMECTUTENEM. JIpYroro 4yejaoBeKa.
[TpuHIHATIEI cOCTaBIEHUS
Ha3BaHUI OpraHUYeCcKuX
COETMHEHHI 1T0 HOMEHKIIAType
HIOITAK: BeIOOD TITABHOM TIETIH,
CTapUIMHCTBO 3aMECTUTEIICH.
11\6 4 nen Nzomepus B Wzomepus, GyHKIIMOHATBHBIE CocraBnaTs iad pemenus | Pabora B mapax CocraBneHue Ilemarormyeckoe
CEHT OpPraHUYECKON XUMHUU U | TPYMIBI B OPTaHUYECKUX npoOsieMsl. PaGoTas mo TEXHOJIOTMYECKON | HaOJIoIeHuE,
ee BUJIbI. COETMHEHSIX. 3aBUCUMOCTh IJIaHy, CBEPSATH CBOU [EMOYKH AHANBUAYAITbHBIA 1
KoMOmHMpOBaHHBIH CBOWCTB BEILIECTB OT JIEUCTBUSA C LIENbIO U, IPU TPYIIIOBOI
XUMHUYECKOTO CTPOCHUSI. HEO00XO0TUMOCTH, KOHTPOJIb
CrpyKkTypHas H30MepHs U €€ HCIIPABIISATH OLTHOKH
Bugbl. [IpocTpancTBeHHas CaMOCTOSITETTHHO.
12\7 4 nen W3omepust B M30MepHs U € BUIBL ®opMyITUPOBATH PaGora ¢ ®poHTAIBHBIIA
CEHT OPraHNYEeCKOM XUMUHU M | TEOMETpPUUECKas U ONTUYECKast. | COOCTBEHHOE MHEHHE YICOHUKOM, KOHTPOJIb
€€ BUJIbI. buonoruueckoe 3HaueHNE OTI- [TO3UIIHIO, Ta0IMIaMu
KombuanpoBaHHEIT THYECKON N30MEPHH. apryMEHTUPOBAThH U
KOOPJAHHHUPOBATh €€ ¢
NO3ULIMSIMU TAPTHEPOB
13\8 1 Hen O06001eHne n Knaccudukanus opraHuuecKux Pa3BuTHEe HAaBEIKOB Pabora ¢ MNHnuBunyanbHbINA
OKT CHCTEMAaTH3aINS coequHeHnid. Homenkmnarypa CaMOOIIEHKH H YIeOHUKOM, U TPYIIIOBON
3HAHUU 110 CTPOCHUIO | TPUBUAJIbHAS caMOaHaIN3a. Ta0JIMIaMu KOHTPOJTb
KJIacCU(pUKAITIU ( mcTopuueckas), paruoHaIbHas,
OpPraHUYECKUX MexxnyHaponnas WIOITAK.
COCJIMHEHUN
14\9 1 Hen O06001enne u Knaccudukanus oprannueckux | YMeHHE CTPOHUTH PabGora B rpynmax OpOoHTATBHBIN
OKT CHCTeMaTH3aIS coequHeHnd. Homenkmatypa a¢ddhexkTruBHOE KOHTPOITb
3HAHWIA TI0 CTPOCHUIO U | TPUBHAJIbHAA B3aMIMOJICCTBHE C
KJ1acCU(pUKAIIU ( mcTopuueckast), pallMOHAIbHAS, | OJMHOKJIACCHUKAMU IIPU
OpPraHUYECKUX Mexaynapoanas UIOITAK. BBIIIOJTHEHHH COBMECTHOM
COEJTMHEHUH paboTHI
Tema 2. Peakuuu opraHu4vecKux coequHeHuii (7 4acoB)
15\1 1 Hen Tunel XUMHYECKHIX TuIbl XUMHUYECKUX PEAKIU B CocraBisats 1u1aH penienns | Pabora B mapax WNunuBunyanbHbIN
OKT peakiuii B oprannyeckoi xumud. Peakmu | mpobnemsl. Pabotas mo KOHTPOJIb

OpraHUYeCcKON XUMUHU.
Peaxiuu
MIPUCOEANHEHUS U
3aMeIeHHS
KomOunnpoBaHHbIi

paauKaIbHBIE U HOHHBIE.
IlonsTre o peakuusax 3amMerre-
Husl. ['aoreHnpoBaHue aJIKaHOB
Y apEHOB, LIEJIOYHON I'MIPOJIU3
rajioreHankaHos. [lonsarue o
peakuusax MpUCOETUHEHUS.
I'mapupoBanue, THAPOTraIOreHH-

IJIaHy, CBEPSTH CBOU
JEUCTBUSA C LUEIbIO U, IPU
HEOOXOJIMMOCTH,
HCTIPABIISATH OIIHOKH
CaMOCTOSITENILHO




16\2 2 Hen pOBaHUE, TaJOTeHUPOBAHHUE. DopMyITHpPOBaAThH Pabora c Ilemaroruyeckoe
OKT Tumst XUMHHCCKHX Peakuym mommumepuzauu u CcOOCTBEHHOE MHEHHE U YIeOHUKOM, HaOIoIeHue,
peakuuin s nonukoHaeHcanuu. [lonsarue o MO3HILIUIO, TabaunamMu WHIMBHUTy JIbHBIA U
OPTaHHICCKON XUMHH. | heaxmpax oTmernuienus. Jlerun- | apryMeHTHpOBaTh 1 IPYITIOBO
Peaxiyin pupoBanne. Jlernmparanus. KOOPIMHUPOBATE €& ¢ KOHTPOJIh
TIPUCOCAMHCHIA 1 HeruapoxnopupoBaHue Ha MO3ULUSIMH MApTHEPOB
3aMCIICHI . TIpHMepe rajJoreHaaKkaHoB.
KomburnposanHbiit [ToHATHE O KPEKUHTE ATKAHOB.
17\3 2 "Hen Peakiuu otmierieHust Peaxuun H?’OMepr?’aHHH' Pa3Burtue HaBBIKOB Pabora B rpymnmax ®poHTaNBHBIN
OKT Y U30MEepHU3aIlnu. FOMOHHTMH%CKHH M TCTCPOIH- | capooneHkn U KOHTPOJIb
KoMOMHUPOBAHHBIH THICCKHIN PAspbIB KOBAICHTHON | o\ 0apanmsa.
XuMu4eckou cBsizu. [lonstue o
18\4 2 Hen Peakruu oTmierieHust HyK1e0duIe 1 MeKTpoduIIe. Oco3naBatb moTpedbHOCTh | PaboTta ¢ Coobmenune 1o Ilemarormyeckoe
OKT Y NU30MEepHU3aIliu. B3a#MEOS BIHSHEE ATOMOB B Y TOTOBHOCTb K YIeOHUKOM, TeMe HaOIIro/IeHue,
KomOuHmpoBaHHbII MOJICKY/1aX OpraHiTiecKkux camMo00pa30BaHUIO JEMOHCTP. VUHIUBUAYaTbHBIN 1
BEIIECTB. I/IlilzxyKTHBHLm u rpyNIoBOi
ME30MEPHBIH YPPEKTHI. KOHTPOIH
19\5 3 Hex PeaknmonHbIe YacTHITBI YMeHnue cTpouTh PaGora c OpoHTATBHBINA
OKT B OpTaHUYECKOU JIOTHUYECKOE pacCcyKICHUE, | YIeOHHUKOM, KOHTPOJIb
xumud. B3anmuoe BKJTFOUAIOIIEEe Ta0IMIaMu
BIIUSTHHE aTOMOB B YCTaHOBJICHHE TTPUINHHO-
MOJIEKYJIE. CJIEJICTBEHHBIX CBSI3€el
KomOuH1poBaHHBIT
20\6 3 Hex O600menue n CrpoeHue u ®opMyaHpoOBaTh Pa6ora B rpynmnax | Pemenune OpoHTATBHBIN
OKT CUCTEeMaTH3aIns KIJIACCU(UKAIIHSI OPTAaHMYECKUX | COOCTBEHHOE MHEHUE U 3aHUMAaTEIbHBIX KOHTPOITb
3HAHUU O CTPOCHUU U coequHeHUM. TUIIBI XUMHYECKUX | TTO3HUIIHUIO, 3a7a4
KIacCUpUKaAIUK opra- | peaknuid. M3omepus apryMEeHTUPOBATh U
HUYECKUX COCTUHEHH, KOOPJMHHUPOBATEH €€ C
XAMUYECKUX PEaKIUIX MO3UILIUSMU MTAPTHEPOB
B OpraHUYECKOU
XUMHUH.
Komb6uaMpOoBaHHEIH
21\7 3 Hen KonTponbhas pabora YMeHue cTpouTh WNunuBuyanbHbIH
OKT Nel o Temam JIOTHYECKOE paccyKIeHUE, KOHTPOJIb

«CtpoeHue u
Kiaccuurarus
OpPTaHUYIECKUX
COCIMHEHUID 1
«Peaknmu
OpPraHUIEeCKUX
COCAMHEHUIDY

BKJIIOYAIOIIEe
yCTaHOBHeHI/Ie HpI/I‘-II/IHHO-
CJIIECTBEHHEBIX CBI3EH




Tema 3. YrieBogopoasn! (26 4aco)

22\1 4 men AJIKaHBI I[IpenenbHble YIIEBOAOPOIBL, Oco3znaBatb motpebrocts | Pabora ¢ Texctom, | CooOrmienne, Ilenarorngeckoe
OKT Crpoenue, U3oMepus, o6ast opmMysia, romonorudec- | U TOTOBHOCTH K CpaBHEHHE npe3eHTaluu HaOIr0/IeHHE,
HOMEHKJIaTypa, Kas pa3HOCTb, XUMHUYECKOE camM000pa30BaHHIO WHIUBUAYabHEIH 1
nomydeHHe M ctpoenue. KoBaneHTHBIE CBS3H TPYIIOBOM
(u3nueckue cBOiCTBa. 3 KOHTPOJIb
N B MOJIEKYJIax, sp° —-THOpuan3a-
KoMOuHMpOBaHHBIH
uust. 3oMepus yriepoaHoro
CKeJleTa.
23\2 4 Hen AnKaHbI. CucreMarHueckas Oco3naBartb notpebHocTh | Pabota ¢ TexkcToMm, | CooOrieHue, ITenaroruyeckoe
OKT Crpoenue, U30MepHs, HOMEHKIIATYpa. ONPEICICHUE U TOTOBHOCTH K CpaBHEHHE Mpe3eHTaluu HaOIro/IeH e,
HOMEHKJIaTypa, MOJIEKYSPHOH (OPMYITHI caM000pa30BaHHIO WHIMBUAYabHEIH 1
foaydeHue H ra3000pa3HOTO YTIIEBOIOPO/Ia TPYIIOBOH
(u3nveckue cBoiCTBa. . KOHTPOJIb
. IO €0 TUIOTHOCTH U MacCOBOM
KoMOuaMpOBaHHBIH
JTOITH DIIEMEHTA.
24\3 4 wen XHUMHUYECKHE CBOMCTBA | XUMUYECKHE CBOMCTRA: ®dopMupoBaHue Pabora co OpoHTATBHBIH
OKT AJIKAHOB. TOpEHUE, TAIOT€HUPOBAHUE, OCO3HAHHOT'O U cX€MaMi, KOHTPOJIb
KoMmOuaMpOBaHHEIIH TepPMHUECKOe Pa3oKEHNE, TOOPOXKENATENEHOTO Ta0InIaMu
JIETHPUPOBAHNE, OKHUCIICHNE, OTHOIICHUA K MHCHUIO
JPYTOTro YeJI0BeKa.
n3oMepu3anus. MexaHu3m
OneHnBaHNe Pe3yIbTaTOB
peaxiuu 3amenieHus. Peakmus .
CBOCH JIeSITEFHOCTH Ha
Bropua. ypoke
25\4 5 Hen XUMHYECKIE CBONCTBA XUMHYECKHUE CBOMCTBA: dopmupoBaHUE Pabora co DpoHTaNBHBIN
OKT ATKAHOB. rOpEHHe, raToreHHPOBAHHE, OCO3HaHHOTO U CXEMaMH, KOHTPOITb
KOMOUHMPOBAHHBIIIO | TEPMUUYECKOE PA3IIOKEHHUE, J00POXKEATETEHOTO TabuaMu
JIETHIPUPOBAHNE, OKHUCIICHNE, OTHOIICHUA K MHCHUIO
JPYTOTO YeJIoBeKa.
n3oMepu3anus. MexaHu3m
P OneHnBaHNe Pe3yIbTaTOB
€aKIIM1 3aMelleHuns. Peakiust .
peaki = = CBOEH JIeATETLHOCTH Ha
Bropiia. ypoxke
26\5 5 Hen AJTKEHBL. HemnpenenpHble yTriaeBOIOPOIBI Oco3HaBath moTpedHocTh | Paborta c Coobmenue 1o WHnuBu Iy TbHBIN
OKT CrtpoeHue, M30MepHs, | pAaa STUIeHA (alKeHbl), SP? — Y TOTOBHOCTb K YIeOHUKOM, TeMe U TPYIIOBON
HOMEHKJIaTypa, TUOpUAM3AIHS HIEKTPOHHBIX camMo00pa30BaHUIO JEMOHCTD. KOHTPOJIb
(m3nyeckue CBOMCTBa, | OpOMTasIell YIIIepOAHBIX aTOMOB,
MOJTy4eHHUE 6 —1 m-cBsA3el. Mzomepus
KomOuHMpOBaHHBIIH YTIEPOJHOTO CKElleTa ’

MOJI0KEHHUS JBOMHOM CBSI3H.
Howmenkinarypa.




T'eomerpuueckas uzomepus.

27\6 5 Hen AJIKEHEL HemnpenenbHbIE yTrieBOI0POIbI YMeHHue cTpouTh Pabora ¢ 3amuTa npoekToB | MHAMBHU Iy ambHBINH
OKT Cr oeHI/ie H3OMEDHS psza STuneHa (aaKeHsl), Sp? — JIOTUYECKOE PACCYXKICHNE, | yIeOHHKOM, 1 TPYTIIIOBOH
HOII\)/ICHKJ'IaiF . pHd, TUOpUAM3AIIHS HIEKTPOHHBIX BKJIFOUAIOIICE Ta0IMIaMu KOHTPOJIb
ypa, opOuTaNeH yriepoaHbIX aTOMOB, | YCTAaHOBIEHUE MPUYNHHO-
(hu3uIecKue CBOMCTRA, N .
6 —u m-cBszeit. Mzomepus CIIEJICTBEHHBIX CBA3EH
MOJTyYeHUE
. YTIEPOJTHOTO CKEJIeTa ’
KomOnHUpOBaHHBIIH N
TIOJIO’KEHUS IBOHHOW CBSI3H.
Howmenxkinarypa.
T'eomeTpuueckas nzomepusi.
28\7 2 Hen . Peaknun mpucoeuHeHN. AJleKkBaTHO HCITONB30BaTh | Pabora ¢ O poHTATHHBIHA
XUMHYECKHE CBOUCTBA
HOSI0 ATKEHOB Peakiuy oKHMCIIEHUS U TTOJIUME- | PEYb JIJIS TUIAHUPOBAHUS U | YICOHUKOM, KOHTPOJIb
) . puzauuu ankeHoB. [IpuMeHenne | peryssiuuu cBoei Ta0InIaMu
KoMOuHMpOBaHHBIH o
AJKEHOB HA OCHOBE WX CBOWMCTB. | AESITEIHHOCTH
MexaHu3M peakuuu NIEKTPo-
(UITBHOTO MPUCOCTUHECHUS K
ankeHaM. OKHCIIEHUE alIKEHOB B
MSATKUX U )KECTKUX YCIOBUSX.
IIpaBuno MapKkOBHUKOBA.
29\8 2 Hex . Peakumu npucoennHEHMS. AnexBaTHO UCTIONBK30BaTh | PaGora ¢ OpoHTATBHBINA
XUMHUYECKUE CBONCTBA
HOSI0 ATKEHOB Peaknyin OKUCIIEHUS U TTONIMME- | pedb Ui TUIAHUPOBAHUS U | yUeOHHUKOM, KOHTPOJIb
) . v3anuu ankeHoB. [IpumeHenne €ryJIsSIlIUU CBOEU Ta0JIMIaMu
KoMOuHMpOBaHHBIH prsat P o PeryJIAn H
aJKEHOB HA OCHOBE UX CBOUCTB. | JEATEIHLHOCTH
MexaHHU3M peaxIuu JIeKTPo-
(UITBHOTO MPUCOCTUHEHUS K
ankeHaM. OKHCIIEHHE ATKEHOB B
MSTKUX U )KECTKUAX YCIOBUSX.
[IpaBuino MapKkoOBHUKOBA.
30\9 2 Hex O06006111EHYE U AJIKaHEBI, aIIKEHEL. PasBuTHe HaBBIKOB Pabora c DpoHTANIBLHBIN U
HOS0 CHUCTEMaTH3AIIHS Howmenkiatypa, uzomepus, CaMOOIICHKH U YUICOHUKOM, WHIMBHTy aJTbHBIN
3HAHUH TI0 TeMaM CBOIICTBa, IONMy4YEeHHE, caMOaHaJH3a. JIEMOHCTD. KOHTPOITb
«ATKaHBD U MpUMEHEHNE
«AJIKEHBD)
31\10 3 Hen O0006111EHYE U VcTaHOBIEHHE XUMUYECKOI Pa3BuTHe HaBBEIKOB Pabora o Pemenune OpoHTATBHBINA U
HOSI0 CUCTEeMAaTH3aIUs (hopMyJIBI BEIIECTBA 110 CaMOOIICHKH H o0pa3siry 3aHUMATEIbHBIX WH/IUBHTy aTTbHBIN
3HAHUH 110 TeMaM MAacCCOBEIM JIOJISIM 3JIEMEHTOB U caMoaHaIH3a. 3amaq KOHTPOJTb
«ATKaHBD) U MPOAYKTaM TOPEHUS
«AJIKEHBI»
32\11 3 Hen AJIKUHBI. T'omonoruyeckuii psia aaKUHOB. VYMenue BoLIEATH I1aBHOE | PaboTa co WNunuBunyanbHbIN
HOSI0 Crpoenue, nzomepus, Oobmas hopmyna. Ctpoenue B TEKCTE, CTPYKTYpHUPOBATh | CXEMaMHU, KOHTPOJIIb
HOMEHKJIaTypa, MOJIEKYJIBI allETUIICHA U IPYTUX | y4eOHBII MaTepuan Ta0IMIaMu

TMOJIYYCHUC U

AJIKMHOB. I/IBOMepI/IH AJIKMHOB.




(hmu3uIecKue CBOMCTRA.
KoMmOnHUpOBaHHBIH

Howmenkinarypa ankunos. ITomy-
YeHHE aJJKUHOB: METAHOBBIA U

33\12 | 3 Hen Xumuveckre CBoicTBa | KapOuIHbIM criocoObl. dusnudec- | YMeHHe CTPOUTH Pabota B mapax WnpuBuayansHbIi
HOSI0 AJIKMHOB. KM€ CBOMCTBA allKWHOB. Peakunu | s dextruBHoe U TPYyNIIOBOX
KomOuaMpOBaHHBIIH MIPUCOEIMHEHUS: TAJIOTEHUPOBA- | B3aUMOJICHCTBHE C KOHTPOJIb
HUE, THIPOTAIOTCHUPOBaHUE, OJTHOKJIACCHUKAMHU TPU
ruapatanus (peaknus Kydepo- BBITIOJTHCHHH COBMECTHOM
Ba), THApUpoBaHue. Tpumepu- paboThI
3a1us aleTuiIeHa B 0eH3011.
OKHCIICHHE JIKIHOB.,
3413 | 4 Hen Ankaenst. CTpOCHHE [onsiTHEe O JUCHOBBIX Oco3HaBatb MoTpeOHOCTh | Paborta ¢ Coo0mieHue 1mo [Tenarornyeckoe
HOsIO MorTeKyT I/I?,'OMTC‘I;)I/ISI yraeBomoponax. Kayayk kak ¥ TOTOBHOCTB K YIeOHUKOM, TeMe HaOIIro/IeHue,
HOMCHKJ'I,aTypa. ’ MPUPOIHBIH NOTMME, €ro caM0o00pa30BaHMIO JIEMOHCTD. MHJMBHy LRI 1
. CTpOEHHE, CBOMCTRA, TpyIIOBOI
KoMmOuaMpOBaHHEIIH
BYJIKAHHU3AIIHS. KOHTPOJIb
35\14 | 4 Hen XuMu4eckne CBoiicTBa | Peakium nmpucoeanHeHus, YMeHnue cTpouTh PaGora c 3amuTa poekToB | OPOHTATBHBINA
HOSI0 ankanueHoB. Kayuyku. | momumepusaru. OCOOCHHOCTH | JIOTUYECKOE PACCYXACHUE, | yUCOHHKOM, KOHTPOJIb
Pe3una. peaKuuid MpUCOETINHEHUS K BKJIFOYAKOIIIEe Ta0JIMIaMu
KoMOuaMpOBaHHBIH aNKa/INeHaM C COTIPSHKCHHBIMH YCTaHOBJICHHE TTPUINHHO-
n-cBs3siMu. COToIMMepU3aius CJICJICTBCHHBIX CBS3CH
36\15 4 wen Huxnoankansl. IToHsTHE O NUKIOAIKAHAX U UX YMeHue cTpouThb Pabora ¢ WNunuBuyanbHbIN
HOsIO Crpoenue, nzomepus, cBoiicTBax. ['oMonornyeckwmii JIOTUYECKOE PACCy)KIACHHUEe, | PUCYHKaMH, KOHTPOITb
HOMEHKJIaTypa, psin v obuias popmyiia BKJIIOUAIOIIee CXEeMaMH,
CBOICTBa UKJI0aIKaHoB. M3omepusi. YCTaHOBJICHUE TIPUYMHHO- | IpuOOpamMu
KoMOuHMpOBaHHBIIH XuMHUUECKHE CBOMCTBA CJIEICTBEHHBIX CBSI3EH
UKJIOATKAHOB: TOpEHHE,
paszioxeHue, paguKaibHOe
3aMelleHne, H30Mepr3aIusl.
Oco0Osie cBoiicTBa
IIUKJIONIPOIIaHa, UKJI00yTaHa.
37\16 1 HEen IIpakTrueckas [IpaBuna paboTsl B YMeHue cTpouTh Pabora c Uccnenosanue NuaauBuyanbHbII
JeK pabota Nel. naboparopuu. JIOTUYECKOE PACCYXKICHHUE, | PUCYHKaMH, BBIJIaHHBIX KOHTPOITb
«KauecTBeHHEIN KauecTBeHHEBIN aHAIN3 BKJIIOYAIOIIEe CXEMaMmH, BEIIIECTB
aHaJIM3 OPraHMYECKUX | BEIIECTB. YCTaHOBJICHUE TIPUYMHHO- | IprOOpamMu
COCTUHEHHID. CJIEJICTBEHHBIX CBS3CH
Y pOK-IpaKTHKYM
38\17 1 HEen ApomaTudaeckue Apensl. DnekTpornHoe cTpoeHne | Paboras mo miany, Pabota c TexcTom, WHnuBu Iy TbHBINA
TEK YTIEBOIOPOIBI. MonekyJybl. ['omonoru 6eH3ona. | CBepsATh CBOM JCHCTBHUS C CpaBHEHUE KOHTPOJIb

CrpoeHue MONeKyIbl
Oenzona. Ousnyeckue
CBOICTBA U CIIOCOOBI

M3omepus B psiiy TrOMOJIOTOB.
ITony4yenue u npuMeHeHue
OeH30J1a ¥ €ro TOMOJIOTOB.

LEJBIO U, TIPH
HEOOXOJIMMOCTH,
HCTIPABIISATH OIMIHOKH




[OJIy4EHUS apEHOB. CaMOCTOSITETIbHO
KoMmOnHUpOBaHHBIH
39\18 | 1 Hen ApomaTtudeckue Apenbl. DnekTpoHHOe cTpoeHue | Oco3HaBaTh MOTpeOHOCTH | PaboTa ¢ TekcTom, OpoHTATBHBIN
JeK yTJIEBOIOPOIBI. MoJekyibl. ['omonoru 6eH3ona. | ¥ TOTOBHOCTH K CpaBHEHHE KOHTPOJIb
CtpoeHne MoJIeKyJIbl W3omepust B psLy TOMOJIOTOB. camMo00pa30BaHUIO
oenzona. ®usnueckue | [lomyueHnue u npumeHeHue
CBOHCTBA U CIIOCOOBI OeH30I1a ¥ €ro TOMOJIOTOB.
MOJIYYEHUS] apEHOB. XuMHYecKre CBOCTBa OeH30a:
KoMmOnHUpOBaHHBIH peaknuu 3amenIeHus (OpoMupo-
40\19 | 2 Hen Xieckie crofictsa | BATHS HUTPOBaHUe), mpucoeau- | Oco3HaBaTh NOTpeOHOCTH | PaboTa co Coobuienue, OpoHTaNBHBIT
JeK 6 HEeHHUs (Bomopoza, xyiopa). Bza- | u rorosroCTE K CXEMaMH, npe3eHTanus KOHTPOJIb
eH3ona. [IpumeneHue
KOMOMHUPOBAHHBL HMHOE BIIUSIHUE aTOMOB B MOJIe- | caM000Opa30BaHHIO TabaunamMu
KyJIe TOJIyoJa.
41\20 | 2 Hen Xumuueckue cBoricTBa Oenszona: | OcoszHaBaTh notpedHOCTs | PaboTta co Coobuienue, OpoHTaIBHBIH
JeK XuMiecKie cBoficrpa | PCAKIAH 3AMCIICHAS (6pomHpo- | M TOTOBHOCTH K CXeMaMH, Ipe3eHTauus KOHTPOJIb
6ersona. Tpmvenemme | FHS HUTPOBaHHE), IPUCOETN- | caM0o0Opa30BaHUIO Ta0IUIaMu
p
KoMGHHupoBaHHbiii HeHus (Bogoposa, xjopa). B3a-
MMHOE BIIMSIHAE aTOMOB B MOJIe-
KyJIe TOJIyOJa.
42\21 | 2 Hen I'enetnyeckas cBs3b Cpasaenue ctpoenus u cBoictB | CocraBisTh MmiaH penieHus | Pabora B mapax WNunuBuayanbHbIi
JIeK MEXIy Klaccamu NpeaeIbHBIX, HEMIPEACTbHBIX 1 npobnemsl. Pabotas o KOHTPOJIb
YIIIEBOAOPOIOB. apOMAaTUYECKUX YIJIEBOJOPOAOB. | IUIaHY, CBEPATH CBOU
KomOunnpoBaHHbIi B3anMocBsI3b TOMOJIOTHYECKUX | ACUCTBHS C LEJBIO U, IPH
PSIOB HEOOXOIMMOCTH,
HCHPABIAThH OMINOKH
CaMOCTOSITEIILHO
43\22 3 Hen ITpupoanbie uctou- [TprpoaHbIil U NOMYTHBIN YMeHue cTpouTh Pabora c TekcroMm, | Peknama BemiectBa | MHIuBUayaibHbIH
TeK HUKH YTICBOAOPONIOB. | HE(TSIHOM ra3pl, X COCTaB U b peKTHBHOE CpaBHEHHE KOHTPOJIb
Hed s, npuponusit UCIIOJIb30BaHNE B HAPOJIHOM B3aMMOJEHCTBUE C
ras3, KAMCHHbIH yrojib. | xo3siicTBe. HedTb, ee cocTaB M | OIHOKJIACCHUKAMH MIPU
N3yuenue HOBOTO cBolicTBa. DpaKIMOHHA IIepe- BBIIIOJIHEHUU COBMECTHOU
MaTepuaa ronka Hetu. Kpekunr u apoma- | paboTh
TU3aMs HEPTEPOAYKTOB.
44\23 | 3 men OxpaHa OKpY>KaroIIeH CpeIb. YMeHue CTpOUTH Pabota c TekctoMm, | Pexnama BemectBa | MHIuBHIyaTbHBIN
JeK [pupoxansie ucrou- OxTaHOBOE YNCII0 OEH3HHOB. 3dPeKTHBHOE CpaBHEHUE KOHTPOJIb
HHUKH yTIeBoopoaoB. | CrocoObl CHUKEHUS TOKCUY- B3aMMOJIEHCTBHUE C
Hed s, npuponusrit HOCTH BBIXJIOIHBIX Ta30B aBTO- OJHOKJIACCHUKaMHU IpU
ra3, KAMCHHbIN yronb. | MoOwmield. KokcoBanne kameH- BBIITOJIHEHUH COBMECTHOMN
Wzyuenne HOBOTO HOT'O YI'JIsl, IPOAYKTHI KOKCO- paboThI
MaTepuana BaHusL. [IpoOneMsl nomydeHus
KHJIKOTO TOTUINBA M3 YTJIA..
45\24 | 3 uHen O060061menue 3Hanuii o | Yrierogopoxsl. [lonydenue, YMeHHe CTpOUTH PaGora c DpoHTATHHBIHA




TeK teme. [logroroska k CBOIICTBa, IpUMEHEHHE, s deKTUBHOE y49eOHBIM KOHTPOITb
KOHTPOJIBHOH paboTe M30MepHrs U HOMEHKJIATypa. B3aMIMOJCHCTBYE C MaTepuaIoM
KoMOuHMpOBaHHBIH PacuerHbie 3a1aun OJTHOKJIACCHUKAMHU TPU
BBITIOJTHEHUH COBMECTHOM
paboTHI
46\25 | 4 Hen [IpakTuueckas [IpaBuna paboTsl B 1ab0paTo- YMeHue CTpouTh Pabora ¢ UccnenoBanue OpoHTATBHBIH
JIeK pabota Ne2, pun. IlpaBuna GezonacHOCTH JIOTUYECKOE PaCCYKICHUES, | PUCYHKaMH, BBIJIAaHHBIX KOHTPOJIb
«YTIIeBOOPOABI». mpu paboTe ¢ eNKUMH, TOPIOYH- | BKITIOYArOIIee CXEMaMH, BEIIECTB
YpoK-TIpaKTHKYM MU ¥ TOKCHYHBIMH BEIIECTBAMH. | yCTAHOBIIEHHE MPUYNHHO- | IPUOOpaMu
WNnentudukanys opraHuYecKuX | CICICTBCHHBIX CBS3CH
COCTMHCHMH (PTHIICHA U METaHa)
47\26 | 4 uen AIMUHHACTpATUBHAS PaGoras mo miany, PaGora c [lenarornyeckoe
JIeK KOHTpOJIbHAsI paboTa CBEPSITh CBOM JICHCTBUSI C PUCYHKaMH, HaOJII0ICHHE,
No2 mo teme LeJbI0 U, IPH CXEeMaMH, WHAUBUTyaTbHBIA U
«YTIIEBOOPOIBI». HE00XOTUMOCTH, pudopaMu TPYNIOBO
Ypok yuera u HCIIPABIIATH OLTHOKH KOHTPOJIb
KOHTPOJISI 3HAHUHT CaMOCTOSITEITLHO
Tema 4. Kuciopojacoaep:kaimue yrieBoaopoasl (26 yacos)
48\1 4 Hen CripTshl: cocTas, ATOMHOCTH CIUPTOB. DNEKTPOH- | YMEHHUE aJIeKBaTHO PaGora c OpoHTATBHBINA
JIeK KJIACCU(UKAIUS 1 HOE CTpOeHUE (DYHKIIMOHAJIBHONH | MCIOJB30BaTh PeYb IS YICOHUKOM, KOHTPOJIb
M30MEpHS  CITHPTOB. rpynnel. BomopomHas cBs3b TUTAHUPOBAHUS U Ta0IMIaMu
Wzy4enne HOBOTO MEXJIy MOJICKYJIAMH, BIIMSIHUAE €€ | PETYJSINHN CBOeH
Marepuaiga Ha (pU3NYECKUE CBOMCTBA CITUP- JICSATSIIbHOCTH
49\2 3 Hen XuMuueckue cBolcTBa | TOB. ['oMooTHUuecKuii psif mpe- CocCTaBiATh IUIaH Pa6ora co CooOuienue o WHuBuyaibHbIH
SIHB TIpeIeIbHBIX JIETBHBIX OJTHOATOMHBIX CITUP- pelieHus mpoOIeMBbl. cXeMamH, TeMe KOHTPOITb
OJTHOATOMHBIX toB. M3oMepus. CriupThl: Tiep- Paboras no miany, Ta0IMIaMu
CIIUPTOB. BUYHbIE, BTOPUYHbIE, TPETUYHBIE. | CBEPSATH CBOM JEHCTBHS C
KoMOuHMpOBaHHBIH Homenknarypa ciuproB. XuMu- | HeJbO U, IPH
YECKHE CBOWCTBA: TOPEHUE, OKUC- | HEOOXOIUMOCTH,
JIeHUE J0 albJAECTUIOB, B3aUMO- HCIPABJIATH OIIHOKH
JIEHCTBHE CO MIEIIOYHBIMHA METANI- | CAMOCTOSTEIEHO
50\3 3 Hen XUMHUYECKHE CBOICTBA | JaMH, TAJIOTCHOBOJOPOAaMH, VYMeHue BbIAETIATH Pabora B mapax WNunuBunyanbHbIN
SIHB MpeIeIbHBIX KapOOHOBBIMH KHCIIOTAMH. TJIABHOE B TEKCTE, U TPYIIIOBON
OJTHOATOMHBIX U [Mosy4yenue cnupToB K3 MPEENb- | CTPYKTypUPOBAThH KOHTPOJIb
MHOT'OQTOMHBIX HBIX U HCIIPCACIIBbHBIX YTJICBOAO- y‘{e6HLII71 Mmartepua
CIIUPTOB. ponoB. [IpoMBIIIIEHHBIN CUHTE3
KomOuHnupoBaHHbII MeTaHona. [IpuMeHnenue crmpTos.
51\4 3 Hen Xumudeckue cBolictea | JTHICHIJIMKOIb U IIHIEPUH KaK | dopMupoBaHue Pab6oTa ¢ CooOuienue no
SHB MpenecIbHbIX IPEACTABUTCIIM MHOIOATOMHBIX OCO3HAHHOI'O U puCyHKaMH, TEME
OJTHOATOMHBIX U cnupToB. OCOOEHHOCTH X XMMHU- JIOOPOXKENATEIBHOTO cXeMaMmu,
MHOT'0aTOMHBIX YECKHMX CBOMCTB, MPAKTHYECKOE OTHOILICHUS] K MHEHUIO npudopamMu




CIIHPTOB.
KoMmOnHUpOBaHHBIH

MPUMEHEHHE.

JPYroro 4eJ0BeKa.

52\5 4 Hen denonpl. Denol. ®deHo, ero GU3NYECKue CBOM- YMeHue BIACTISITh PabGora ¢ NuauBuayanbHbI
SIHB Crpoenue, puznyeckue | cTBa U nomydeHue. KuciaotHele TJIaBHOE B TEKCTE, yueOHUKOM, KOHTPOJIb
U XUMHYECKHE cBoiicTBa. B3aumHoe BnusiHue CTPYKTYpUPOBATh JEMOHCTD.
cBOMcTBa. YpoK aTOMOB M TPYII B MOJIEKYJax yueOHBII MaTepuan
W3y4YCHHS HOBOTO OpraHMYECKUX BEIIECTB.
MaTepuaa
53\6 4 Hen ®enoibl. DeHoO. TTommkonaeHcanws GpeHoa ¢ CocTaBiATh TIaH Pabota c HccnenoBanme Ilemarormyeckoe
SIHB Crpoenue, pusnveckue | hopmansaerugoM. KauectBeHHas | perueHust mpoOIeMebl. PUCYHKaMH, cocTaBa IlacTMacc | HaOJIoeHue,
U XUMUYECKHE peakuus Ha ¢eHon. [lpumenenne | PaGotast mo muiany, CXEMaMH, 1 BOJIOKOH VMHIUBUAYaIbHBIN 1
CBOICTBa (henomna. Kimaccudukarus CBEPSTH CBOM JICHCTBHS C | IpUOOpaMu TPYIIOBO
KomOuHupoBaHHbII (heHo0B. DnexTpoduiabHOE LeNbI0 U, IPU KOHTPOJIb
3aMelneHre B 0eH30JIbHOM HEOOXOUMOCTH,
KOJIBLIE. UCTIPaBJISAThH OIINOKH
CaMOCTOSITEIILHO
54\7 4 Hen [Ipumenenue penona. | IlpuMeHeHHE MTPOU3BOAHBIX dopmupoBaHUe Pa6ora co OpoHTATBHBIH
SIHB KomOuHupoBaHHbIi (enomna. OCO3HaHHOTO U CXEeMaMH, KOHTPOJIb
JIOOPOXKENATENEHOTO Ta0IUIaMu
OTHOIIICHHUSI K MHEHHIO
JIPYTOro 4eJoBeKa.
55\8 5 Hen [Ipaktuueckas padora | IlpaBuia paGoTsl B 1abopaTo- CocTaBiATh IIIaH Pabora ¢ Hccnenosanue OpoHTANBHBIN
SIHB Ne3 o reme «Crimptel | pun. IIpaBuna Ge3omnacHocTu pereHus IpooJIeMBl. PHUCYHKaMH, BBIJJTAaHHBIX KOHTPOJIb
U GeHomb. Pabotas no ruiany, CXEeMaMH, BEIIECTB
YPOK-IPaKTHUKYM CBEPATH CBOM JICHCTBUS C | IpHOOpaMu
LEJIBIO U, IPU
HEOOXOIUMOCTH,
HCIPABJIATH ONIHMOKH
CaMOCTOSITEIILHO
56\9 5 Hen AJTBICTIIEL: Anwnerunsl. Crpoenne ¢pyHknuo- | CocTaBisITh IUIaH Pabora B mapax Pexnama BemectBa | UHauBHayanbHbII
SIHB ) HaJlbHAs TPyTMIa, e€ 3JIEKTPOHHOE | PEHIeHUS MPOOIEMEI. KOHTPOJIb
KJIACCU(pUKAITHS, .
H30MepUS, ctpoenue. ['omonornaeckuit paa. | Paboras mo TUiaHy,
Homenknarypa. Ctpoenue CBEPSTH CBOM JICHCTBUS C
HOMEHKJIaTypa.
CrpoeHHe MorekyI, KETOHOB. LENbI0 U, IPU
(u3nueckue cBOMCTRA. HEOOXOMMMOCTH,
KomGHupoBanHbiii UCTIPABJISATH OMINOKH
CaMOCTOSITEIBHO.
57\10 5 Hen AJbIEeTHIbL: YMeHue CTpOUTH Pabora co OpoHTATHHBIHA
SIHB KJIacCU(pHUKAIHS, JIOTHYECKOe CXEeMaMH, KOHTPOJIIb
H30MEpH, paccyxaeHue, TabaunamMu
HOMEHKJIaTypa. BKJTIOUAIOIIIEe

CTpocHHE MOJIEKYII,

YCTAaHOBJICHHUEC NPUYHUHHO-




(hmu3uIecKue CBOMCTRA.

CIIEJICTBEHHBIX CBSI3EN

KoMmOnHUpOBaHHBIH
58\11 1 Hen XHUMHYECKHE cBOlicTBa | XMMHUUYECKHE CBOMCTBA aJIbJCTH- VMenune BBIIENATh PabGora ¢ Ilemarornueckoe
¢beB QJIBJCTHIIOB. JIOB: OKHCJICHHUE, IPUCOe- TJIaBHOE B TEKCTE, yueOHUKOM, HaOIro/IeH e,
KomOnHUpOBaHHBIIH nuHeHne. OCOOCHHOCTH Peakifii | CTPYKTypHUPOBaTh TabIUIIaMu AHANBUAYAITbHBIA 1
OKHCIICHHs KeTOHOB. [lonydyenune | y4eOHbIN MaTepHa IpYIIOBOI
aNbJETU/IOB U KETOHOB. KOHTPOJIb
[MpuMeHeHNnE MypaBEHHOTO U
YKCYCHOTO allbJICTHIOB. AIIETOH —
BAKHEHIIUI MTPEIACTABUTEID
KETOHOB, €r0 MPaKTHIECKOe
MOJIb30BaHUE.
50\12 | 1 men Peaknmst «cepedpsiHoTrO 3epKkana», | [IporHosupoBathb PaGora c OpoHTATBHBIN
des Kauecrsentbre okucnenne ruapokcuaa memu (11) | xumugeckue cBoiicta pUCYHKaMH, KOHTPOJIb,
PCakiii Ha alIbACTHABL | iy garpesanun. OKUCICHHE BEIECTBA HA OCHOBE MX | CXEMaMH, WHIMBUyaJIbHBIH
Kombuuposamblit OeH3albIeruIa Ha BO3IyXe cTpoeHus npubopamu KOHTPOJIb
60\13 | 1 Hen paxTieckas paGora [IpaBuia paboTsl B 1a00paTo- YMeHue cTpouTh Pabora c Hccnenopanue DpoHTATBHBIN
¢beB NF4 [0 TeMe p pun. I[lpaBuina Ge3onacHOCTH JIOTHYECKOe PUCYHKaMH, BBIJITAHHBIX KOHTPOJIb
) acCyXICHUE cxXemMaMu BEIIECTB
«AJBIETUALI U paccyxn > > m
BKITFOUAIOIIIEe pudopaMu
KETOHBD».
YCTaHOBJICHUE IPUYUHHO-
Y POK-IIPaKTHKYM. o
CJICJICTBEHHBIX CBsI3ei
61\14 | 2 Hen XHUMHYECKHE ypaBHEHUS HA Ymenue 0600mare u Pa6ora ¢ OpOoHTATBHBIN
CucremaTu3anys u o
dbeB . CBOWCTBA BEIECTB JIAHHBIX CHCTEeMaTH3UPOBATh KapTOYKaMH- KOHTPOJIb
000011IeHHE 3HAHUN O
KJlaccoB, PemieHne pacueTHBIX M | CBEJIEHHsI, IOIYYEHHBIE O | 3aJaHUsMH
cnupTax, peHonax u
IKCTIEPUMEHTAIIBHBIX 33124 KJaccax
KapOOHMIIBHBIX
KHUCJIOPOJICOJCPIKAIIINX
COCIMHEHUSIX .
COCJIMHEHUH
62\15 | 2 Hen XuMHUYecKre ypaBHEHUS Ha YmMenue 00001maTh u Pabora c OpoHTATBHBIHA
CucremaTu3anys u .
beB . CBOWCTBA BEIIECTB TAHHBIX CHUCTEMAaTH3UPOBATh KapTOYKaMH- KOHTPOJIb
000011IeHVe 3HAHHH O
KJlaccoB, PemieHne pacueTHBIX M | CBEJIEHHUsI, IOIYYEHHBIE O | 3aJaHUsMH
crmprax, eHonax u
IKCIIEPUMEHTAIILHBIX 33]1a4 KJlaccax
KapOOHMIIBHBIX
KHCJIOPOJICOAEPIKALIINX
COCTMHEHUSIX -
COCJIMHEHUH
63\16 | 2 mex desp Konrponphas padbora WuanBuayansHBIT
Ne 3 o Teme KOHTPOJIIb

«CrupTsl, HEHOIBL,
KapOOHMJIbHbIE
COETMHEHUSY.
Ypok yuera u
KOHTPOJIsl 3HAHUU




64\17 | 3 mex desp Kap6onossie kucnotel: | CTpoeHne KapOOHOBBIX KHCIIOT. ®dopmupoBaHTe Pabora c WHIuBU Iy TbHBIN
CTpOCHHE, KJac- DIIEKTPOHHOE CTPOCHHE KapOOK- | OCO3HAHHOTO U nHPOPMAITHOHHEI 1 TPYTIIIOBOH
cudukanus, CHJILHOH TPYMIIbI, 00BSICHEHNE JI00pOKeNaTeNEHOTO MU pecypcami, KOHTPOJIb
HOMEHKJIaTypa. HOJBIKHOCTH BOJOPOHOIO aTO- | OTHOLICHUS K MHEHHIO pabota c
duzudeckue cBoiictBa | Ma. OCHOBHOCTH KHCJIOT. | OMOJIO- | IpyTroro 4enoBeka. TabIuIeH,
npeaeTbHBIX THUYECKUH Psi IPeeIbHBIX OJTHO- yu4eOHUKOM
OJTHOOCHOBHBIX OCHOBHBIX KUCIIOT. XUMHUECKHE
KapOOHOBBIX KHCIIOT. CBOICTBA: B3aUMO/JICUCTBUE C
VYPOK u3y4eHus] HOBOTO | HEKOTOPHIMU METaJJIaMH, LIe0-

MaTepHuaia YaMu, ciupTamu. M3smeHneHue
65\18 | 3 mex desp X . CHJIBI KUCITOT TIOJ] BITMSTHUEM CocTaBiATh TIaH Pa6ota co Coobmienue mo OpOHTAIBHBIN
Hl\éﬂquKHe CBOMCTBA | saMecTHTENEH B YTIEBOOPOIHOM | PEIICHHS IPOGIEMBL. CXEMaMH, TeMe KOHTPOJIb
KapOOHOBBIX KHCIIOT. panukane. OcoOeHHOCTH Mypa- Paboras no miany, TabIUIIaMHU
BBUHOW KHCIOTEL [lonydenne CBEPSTH CBOU JIEHUCTBHS C
. KUCIIOT OKHCJIEHHEM abJETHIOB, | IIEJbI0 H, TIPH
KomOuHupoBaHHbIi
CIIUPTOB, MPEJICbHBIX YTIIEBO- HEOOXOUMOCTH,
JiopozioB. Baxknelue npeacra- HCIPABJIATH OIIHOKH
BUTEIN KAPOOHOBBIX KHUCIIOT. CaMOCTOSITENHHO.
66\19 | 3 men desp XVMUYeCKHe CBOICTBA [IporaosupoBatb PaGora c OpoHTATBHBINA
KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA KapTOYKaMHU- KOHTPOJIb
BEIIECTBA HA OCHOBE HX 3aJaHUSMHU
KoMOuHMpOBaHHBIH CTPOCHHUA
67\20 | 4 Hen CoroKHbIC SOHPH: CrpoeHune croXHbIX 3QUPOB. Ymenne ananu3upoBath, | Pabora c Tekcrom, | Pexiama BemectBa | MHauBHIyanbHbIH
¢beB PhI: Homenkmnartypa ci10XHBIX 3(UpOB. | CpaBHUBATS, CpaBHEHHE KOHTPOJIb
MOJTy4YeHHUEe, CTPOCHUE,
[IpakTdeckoe UCTIONb30BaHNE KJ1accu(pUIMPOBaTh U
HOMEHKJIaTypa,
3¢upoB. 0000maTh (haKTHI U
(usnueckue u
. SIBJICHUs1. BBISBIATH
XHMHUYECKUE CBOICTBA.
. MPUYMHBL U CIIEJICTBUS
KomOuHMpoBaHHbBIH N
MPOCTHIX SIBICHUN
68\21 | 4 Hen CorosKHbIC SOHPH OO0paTuMoCTh peakiun Ymenne ananuzupoBath, | Pabora ¢ Tekcrom, | Pexiama BemectBa | MHauBHIyanbHbIH
¢beB PhI: srepudukanun. 'maponms CpaBHUBATH, CpaBHEHHE KOHTPOJIb
MOJTy4YeHHUEe, CTPOCHUE,
CJIOKHBIX 3¢upoB. PaBHOBecue KJ1accu(pUIMPOBaTh U
HOMCHKIIATYpa, CaKIINH dTePUPUKAITHH 0000m1aTh (hakTe 1
(usnueckue u p P -
. SIBTICHUS1. BBISBIAT
XMMHUYECKHE CBOMCTBA.
. MPUYHMHBL U CIIEJICTBHS
KomOuaMpOoBaHHBIH o
MPOCTHIX SIBICHAN
69\22 | 4 Hen TMpakruieckas paGora [MpaBuia paboTel B 1aboparopun. | YMEHHUE CTPOHUTH Pabora ¢ UccnenoBanne [enarornyeckoe
¢beB NfS 10 TeMe p [IpaBuna 6e3omacuocTu JIOTHYECKOe PHUCYHKaMH, BBIJJAaHHBIX HabJI0/1eHUE,
y acCyXJIeHHe cXeMaMHu BEIIECTB HWHAWBUAYaIbHBIN 1
«KapOoHoBrsie pacey’ ’ ’ H AMBHIYE
BKITIOYaIoIIee npubopamu TpyMIIOBOMN
KHCJIOTBD».
YCTaHOBJICHUE TIPHYUHHO- KOHTPOJIb

YPOK-IpaKTUKYM.

CIICACTBCHHBIX CBs3CH




70023 | 1 Hen JKupsl Kak ci0xHbIC 3QHUPHI YMeHue ciaymarh Pab6ora ¢ WHauBuayabHbIH
MapT KipbL. CocTas 1 TJIALIEPUHA U KaPOOHOBBIX YYUTENS U OTBEYATh Ha nH()OPMAaITMOHHBI 1 TPYTIIIOBOH
or opeﬁne MONCKVIL KucIoT. JKUphI B IpUpoAe, HX BOIPOCHI, 00CYKIaTh MU pecypcami, KOHTPOJIb
P Y cBolicTBa. [IpeBpalleHue KUpoB BOITPOCHI CO pabora c
®usnyeckue u .
. MUIIA B Opranm3Me. [ uaponmm3 | CBEpCTHUKAMHU, TabIuIeH,
XHMHUYECKUE CBOICTBA.
Muwta i1 CMC THIPUPOBAHKE )KUPOB B TEXHUKE, | aJ€KBATHO MCIIONB30BaTh | y4eOHUKOM
S MPOAYKTHI epepabOTKU )KUPOB. €4b TSI IJTAHUPOBAHUS
KoMOuHMpOBaHHBIIH poLy pep P petb & Pos
MBLTO KaK cOJb BBICIIUX Kap0O- | M PETYJSINH CBOEH
HOBBIX KHCIIOT, €0 MOIOIIee JeSITeIbHOCTH
71\24 | 1 Hen Kupsr. CoctaB u JEUCTBHE. YMeHue ananuzupoBatb, | Pabota co WNunuBuayanbHbIi
MapT CTPOEHHE MOJIEKYIL. CpaBHHBATb, CXEMaMH, 1 TPYTIIIOBOH
dusnveckue u KIIACCU(UIIPOBATH U Ta0InIaMu KOHTPOJIb
XHUMHYECKHE CBONCTBA. 0000mmaTh GakTel 1
Mpeuta u CMC. sIBJIEHUA. BBIABIATD
KoMOuaMpOBaHHBIH MPUYMHBI U CIIEICTBUA
MPOCTHIX SIBIEHUN
72\25 1 Hen O06o01enue u OpoHTATBHBII
MapT CUCTEeMaTH3aIUs KOHTPOJIb
3HaHU N0 TeMe
«KapbonoBsie
KUCIOTHL. CIOKHBIE
a¢upsl. XKups».
73\26 2 Henl KonTponbHas pabora WHnuBuyanbHbIM
MapT Ne 4 o Teme KOHTPOJIb
«KapOoHOBBIE KHCIOTHI
Y UX TIPOU3BOIHBIE
Tema 5. YrieBoasl (9 yacoB)
74\1 2 Hex VIJIeBOJIEL, X COCTAB H Knaccudukauus yrieBoJos. dopmupoBaHue Pa6ota ¢ TrekctoMm, | CooOrmieHue mo OpoHTANBHBIN
MapT KaceH q)HI;aHI/ISI dusnveckue CBOMCTBA, OCO3HaHHOTO U CpaBHEHHE TeMe KOHTPOITb
’ HaXOK/IeHUE B TIPUPO/IE, JOOpOKENATENEHOTO
Ypok uzydeHust HOBOTO
CTpOCHUE OTHOIIICHUS K MHCHHIO
MaTepuana
JPYroro 4ejoBeKa.
75\2 2 Hen MoHoCaXapHJIbI I'moko3a kak BaxKHEHIIHIT CocTaBIATh IJ1aH Pabora co WNunuBuyanbHbIN
Maprt PHIBL NpeICTaBUTENh MOHOCAXapHUIOB. | PEIICHUS MPOOIEMEI. CXEMaMH, KOHTPOJIb
I'exco3ssl. ['mroko3a u .
(bpyKTo3a DusnyecKue CBOWCTBA, HAX0XK- Paboras no riany, Ta0IMUIaMu
) . €HHE B IPUPOJIE, CTPOCHHUE, XUM. | CBEPATH CBOM JCHCTBUS C
KomOuH1poBaHHbIH Aty PHPOAE, TP ’ P A
CBOWCTBA: B3aHMOJICHCTBUE C HEJBIO U, IPU
THJIPOKCHIAMH METAJLIOB, HEOOXOIUMOCTH,
PeaKIu OKUCIIEHHS, BOCCTA- WCTIPABIISATH OIIHOKH
HOBJICHUSI, OPOXKEHUSI, IPUMEHE- | CAaMOCTOSITEIBHO.
76\3 3 Hen Monocaxapuibl. Hue. OpyKTo3a Kak U30Mep ‘YMeHne opraHn30BaTh Pab6oTa ¢ DpoHTaAIBHBIN




MaprT I'ekco3sl. ['ntoko3a u TJIFOKO3B. BBINIOJIHEHUE 3alaHUH nH(pOpMaNOHHBI KOHTPOJIb
¢bpykTO3a. YUUTENS COTIaCHO MU pecypcami,
KomOunnpoBaHHbIi YCTaHOBJICHHBIM
paBujaM paboTHI B
KaOuHeTe
7\4 3 Hen Hucaxapupl. Caxapo3za. duznuec-kue Pa3BuTne HaBBIKOB Pabora ¢ NuauBuayanbHbI
MapT Baxmueiimme CBOWCTBa, HAXOX/ICHUE B CaMOOLICHKH U HHPOPMALMOHHBI KOHTPOJIb
IIPEICTaBUTENN IpUpPOJE, XUM. CBOMCTBA. camMOaHaJIM3a. MU pecypcami,
78\5 3 Hen [Tonucaxapumpl. Kpaxman. CTpoeHre MOJIEKYIIbI. YMeHHe BBIICIST Pabota c Ilemarormyeckoe
MapT Kpaxwman. enmonoza | Xumuueckue cBoiictsa. [Ipume- rJIaBHOE B TEKCTE, HHPOPMALMOHHBI HaOIro/IeH e,
Henue. Llenmono3a. Ctpoenue CTPYKTYpUPOBATh MU pecypcami, VMHIUBUAYaIbHBIN 1
MOJIEKYJIbl. XMMHUYECKHE CBOM- y4eOHBIA MaTepral TPYIIIOBOM
cTBa, npuMenenue. [lonstue 00 KOHTPOJIb
79\6 1 Hen HCKYCCTBEHHBIX BOJIOKHAX Ha dopmupoBaHHE Pabora ¢ OpoHTaIBHBIT
anp [onucaxapusl. [pUMepe aleTaTHOro BOJIOKHA. OCO3HAHHOTO U Ta0muIeH, KOHTPOJIb
Kpaxman. llemmonosa JIOOPOXKENATENEHOTO YIeOHUKOM
OTHOIICHHUSI K MHEHHIO
JIPYTOro 4eJoBeKa.
80\7 1 Hen [IpakTnueckas padora | IlpaBuia paboTsl B taboparopun. | Pa3BuTie HaBBHIKOB Pa6ora co Uccnenosanne OpoHTATBHBINA
amnp Ne6 o Teme [IpaBuna 6e30macHOCTH CaMOOLICHKHU 1 cxemamy, BBIJAHHBIX KOHTpPOJIb
«YTIeBOIBI. caMoaHalu3a. TabaunamMu BEIIECTB
Y POK-IIPaKTHKYM.
81\8 1 Hen Ymenue ananuzupoBath, | Pabora mo WupuBuayansHbIi
anp CpaBHUBATH, KapTO4KaM KOHTPOJIb
CucremaTn3zauus u KJ1accu(pUIMPOBaTh U
000011IeHIe 3HAHUI TIO 0000m1aTh GakTel 1
TeMe «YTIIEBOIbD» ABJICHUS. BBIIBIATE
MPUYMHBL U CIIEJICTBUS
MPOCTHIX SIBJIEHUN
82\9 2 Hex [IpakTuueckas pabora | IlpaBusa paboThI B JIaOOpaTOPHHU. Hccnenopanue ®dpoHTATBHBIN
anp Ne7 no Teme [IpaBuna 6e3omacHocTn BBIJJAHHBIX KOHTPOJIb
«Unentuduxanms BEIIECTB
OpPTaHHYECKHX CO-
eJIMHECHUI»
Tema 6. AzoTcoaepskamue coenunenns (10 yacos
83\1 2 Hex AMUHBIL: CTPOCHHE, CrtpoeHune aMHHOB. YMeHHe OpraHu3oBaTh PaGora c Pexnama Bemectsa | @poHTaIbHBIN
anp KJaccu(uKanus, AMUHOTPYIINA, €€ JJIEKTPOHHOE | BBINOJHEHHE 33/1aHUH HHPOPMALMOHHBI KOHTPOJIb
HOMEHKJIATypa, CTpoeHue. AMHUHBI KaK YUUTEJISI COTIIACHO MU pecypcami,
MOJTy9YeHHeE. OpraHuYecKre OCHOBAHUS, YCTAaHOBJICHHBIM TpaBuiaM | pabora c
dusnyeckue u B3aHUMOJEUCTBUE C BOJOH U paboThI B KaOUHETE Ta0IHIIEH,




XMMUYECKUE CBOMCTBA. | KHCIOTaMH. AHWINH, €ro yu4eOHUKOM
VYpoK u3y4eHust HOBOTO | CTPOEHHUE, IPUIMHBI OCTA0ICHHS
MaTepuaita OCHOBHBIX CBOWCTB B CPaBHEHUH
84\2 2 Hex AMUHBIL: CTpOEHHE, C aMMHaMH IPEIENBHOTO psija. Pa3Butne HaBBIKOB Pabota co NunuBuayanbHbIi
anp KJaccu(puKays, [lony4yeHnue aHwinHA U3 CaMOOIIEHKH H CXEMaMH, KOHTPOJIb
HOMEHKJIaTypa, HUTPOOCH301a (peakuus caMOaHaJIN3a. TabIUIIaMHU
MOJTyYEHHE. 3uHUHA), 3HAYCHUE B Pa3BUTUU
duznyeckue u OpPraHUYeCcKOro CHHTE3A.
XUMHUYECKUE CBONCTBA.
KomOunnpoBaHHbBII
85\3 3 Hen AMWHOKHUCIIOTHI: CocTaB ¥ CTpOEHHE MOJIEKYJI dopmupoBaHue Pa6ota ¢ rekctom | CooOrmienue mo WNunuBuayanbHbIi
anp COCTaB U CTPOCHHE aMHHOKHCIOT. 3omepus OCO3HAHHOTO U TeMe U TPYIIIOBOH
Mosekyi. CBoiicTBa aMUHOKHCIIOT. JIBOUCTBEHHOCTh | JOOpPOXKEIaTeIBLHOTO KOHTPOJIb
aAMUHOKHCIIOT, UX KHCJIOTHO-OCHOBHBIX CBOWCTB OTHOILIEHUSI K MHEHHIO
HOMEHKJIaTypa, AMHHOKHCIIOT U €€ IPHUYNHEI. JPyroro 4ejoBeKa.
[Tonyuyenue B3aumopeiicTBuEe aMUHOKHUCIIOT
AMHHOKMCIIOT ¢ ocHoBaHUsSIMH. B3anmoeii-
KomOuaMpOBaHHEIH CTBHUE aMUHOKHCIIOT C KHCIIO-
86\4 3 Hex AMUWHOKHUCITOTHI: TamH, 00pa30BaHUE CIOXKHBIX CocraBnsats miaH pemienns | Pabota co OpOHTATBHBIN
anp COCTaB U CTPOCHHUE a¢upoB. Obpa3oBanue BHYTpH- | nmpoOiiembl. PaGoTast 1o cXeMaMH, KOHTPOJIb
Moutekyn. CBoiicTBa MOJIEKYJIAPHBIX COJIeH. Peakuus | rutaHy, CBEpSITh CBOM TabaunamMu
AMHHOKHCIIOT, X MOJMKOHAEHCAUY aMUHOKHC- JNEeUCTBUS C LETbIO U, TIPU
HoMeHKatypa. [Tomy- | 710T. CHHTETHYECKHE BOJIOKHA. HEOOXOIMMOCTH,
YeHHe aMUHOKHCIIOT buosnoruueckas posib aMUHOKHUC- | UCIIPABIISATH OITHOKH
KomOuHnpoBaHHbBII noT. [IpuMeHeHne aMUHOKHUCIIOT | CaMOCTOSITEIBHO.
87\5 3 Hex Bbenku xak npuponHele | benku kak npupogHbIE YMeHune aHanu3upoBaTh, Pa6ora B rpynmnax | Pexiama BemectBa | MHOuBHIYyanbHBINH
amnp OHMOTIONUMEDBI. ouomnonumepsl. IlentunHas CPaBHMBATb, KOHTPOJIb
buonornueckue cBs13b. IlenTuasl. benku. KJaccu(pUIMpoOBaTh U
(hyHKIIH GEIKOB. [lepBuunas, BTOpUYHAS U 0000mmaTh (hakThHI 1
3Ha4yeHue OeJIKOB. TpPETUYHAs CTPYKTYPbI OEIIKOB. sIBIICHUSA. BBIABIATH
KomOuHMpoBaHHbBIH TIPUYUHBI U CIIEACTBHS
MIPOCTBIX SIBJICHUI
88\6 4 Hen Benxu kak nmpupoanbie | XMMHUECKHE CBOMCTBA OENKOB: | YMEHHE aHAIM3UPOBATh, Pabora B rpynnax | Pexiama BemectBa | MHOuBHIYyanbHBIH
amnp OHOTIOTUMEDHI. ropeHue, AeHaTyparus, CPaBHHBATb, KOHTPOJITb
buonormueckue THUAPOIIN3, KAYECTBEHHBIC KJIaCCU(UITPOBATH U
(GyHKIMHN OENKOB. peakuun. buonornyeckue 00001maTh hakTel U
3HavyeHue OeJIKOB. (hyHKUMY 1 3HaUYeHHE OEJIKOB. sIBTICHUSA. BBIABIATH
KomOuanpoBaHHBIi IIPUYUHBI U CIEACTBUA
IIPOCTBIX SIBJICHUI
89\7 4 Hen Hyxnennossle kucno- OOmwmii I1aH cTpoeHus Ymenue cinymats yuntens: | PabGota ¢ TekcTom, Ilenarornyeckoe
amnp THI. Hykseotu0B. [loHsITHE O Y OTBEYATh Ha BOTIPOCHI, CpaBHEHHE HaOII0IeHIE,

KoMmOnHUpOBaHHBIH

MMUPUMUIVUHOBBIX U IYPHUHOBBIX

00CyX1aTh BOITPOCHI CO

WHIUBUTYaTbHBIN U




ocHoBaHUsX. [lepBruHas, CBEPCTHUKAMHU, aJIEKBaTHO TPyNIOBO
BTOPWUYHAS U TPETUIHAS WCIIONTE30BATh PeYb IS KOHTPOJIb
cTpyKTypsl MoJiekyibl JJHK. IJIAHUPOBAHUS U
buonoruyeckas pons JIHK u peryJsiuuu cBoei
PHK. JESTEIbHOCTH
90\8 4 Hen [IpakTuueckas padora | IlpaBuna paboTsl B 1aboparo- YMeHHue cTpouTh Pa6ora co Uccnenosanue OpoHTATBHBIN
anp Ne8 no Teme «Amunbl. | pun. [IpaBuna Ge3zomacHocTH JIOTUYECKOE PACCYKJICHUE, | CXEMaMH, BBIJIAaHHBIX KOHTPOJIb
AMUWHOKHCITOTEHI. BKJTFOUAIOIIEe TabIuIaMu BEIIECTB
benmkmy. YCTaHOBJICHHE TTPUINHHO-
Y pOK-IpaKTHKYM CJICJICTBCHHBIX CBS3CH
91\9 5 Hen CucremMaTn3aius u Hab6monenue,
amnp 00001IeHre 3HaHNH TI0 AHAVNBUAYATGHBIA U
yIIIEBOJAM U TPYIIIOBOI
a30TCcoAepKALIIM KOHTPOJIb
COETMHEHHSIM
92\10 | 5Swmen KonTponbHas pabora WHnuBuyanbHbIH
amnp Ne 5 mo Temam KOHTPOJIb
«YTIEeBOIBI» U
«A3zoTcoaepxamue
COCIMHEHHUS».
Ypok yyera u
KOHTPOJIS1 3HAHUM
Tema 7. buosiornyecky akTHBHbIE OPpraHuveckue coefuHeHus (8 yacos)
93\1 5 Hen Buramuns. [lonstue o BuTamuHax. Mx ®opmupoBaHue Pabota ¢ TrekcroMm, | CooOrieHue 1o [lenarornyeckoe
anp KoMmOuHMpOBaHHBIH KIaccuQukarys u 0003Ha4eHHE. | OCOZHAHHOTO U CpaBHEHHE TeMe HaOII0IeHHE,
BonopactBopumeie u JOOPOXKENATENIEHOTO WH/IUBHUTyalTbHBIA U
KHUPOPACTBOPHUMBIC BUTAMUHBI. OTHOILIIEHWA K MHECHHIO prnHOBOP'I
[lonsiTre 06 aBUTaMHUHO3AX, JPYTOTO YeJIoBeKa. KOHTPOITb
TUTIEP- U THIIOBUTAMHHO32X.
94\2 2 Hen OTenbHbIC TPEICTABUTEIIH YMeHHue cTpOuTh Pa6ora co Hccnenosanue
Masa BuramuHBL BOJIOPaCTBOPUMBIX BUTAMHUHOB JIOTHUYECKOE paCCyXKJACHHUE, | CXEMaMH, BBIJaHHBIX
KomOuHMpOBaHHBIH 1 )KUPOPACTBOPUMBIX BUTAMU- BKJTIOYAIOLIEe TabaunamMu BEIIECTB
HOB. VX Ouomnoruyeckas poib. YCTaHOBJICHUE TIPUIHHHO-
CJIEJICTBEHHBIX CBSI3el
95\3 2 Hex [lonsiTre o pepmenTax kak o CocraBnats muiaH pemenns | Pabota co OpOHTATBHBIN
Mast DepmenThL. 6Honorwv{ec1<nx Karanu3aropax | npobiemsl. Pabotas mo CXEMaMH, KOHTPOJIb
o 0enKoBO MpUpoabl. 3HAYEHHUE U | TUTaHy, CBEPSITH CBOU TabInIamMu
KomOuHMpOBaHHBIH

npumenenue. Knaccuduxanms
¢depmenToB. OcobeHHOCTH
CTPOEHUS U CBOUCTB (pepMEHTOB.
Oco0eHHOCTH CTPOCHUS U

JIEHCTBHUS € LENbIO U, TIPU
HEOOXOIMMOCTH,
UCTPABIATH OLINOKH
CaMOCTOSITEIBHO.




96\4 2 Hen DepmeHTs! CBOWCTB B CpaBHEHUU C HeEopra- | YMEHHE CTPOUTH Pabota co HccnenoBanme OpoHTATHHBIHA
Mast . HUYECKUMH KaTaTu3aTOPaMH. JIOTHUYECKOE PACCY)KICHUE, | CXEMaMH, BBIJITAHHBIX KOHTPOJIb
KoMmOnHUpOBaHHBIH
BKJTIOYAIOLIEe TabaunamMu BEIICCTB
YCTaHOBJICHHUE TIPUYUHHO-
CJIEICTBEHHBIX CBSI3EH
97\5 3 Hen I'opmoHsI. [TonsiTHe 0 TOPMOHAX KaK YMeHne aHanu3upoBaTh, Pa6ota ¢ TekctoMm, | CooOmieHue mo WnpuBuayansHbIi
Mast KomOunnpoBaHHbIi OHMOJIOTUYECKH aKTUBHBIX CpaBHHBATH, CpaBHEHHE TeMe KOHTPOJIb
BemecTBax. Kimaccuukanms KJIacCHu(PHUITMPOBATH U
ropMoHOB. OTeIbHBIC 000011aTh (HaKTHI U
NpeACTaBUTEIN TOPMOHOB: sIBJICHUS. BBIABIATH
3CTPaIUOI, TECTOCTEPOH, MPUYHMHBL U CIIEICTBHSI
WHCYJIMH, aJpCHAIHH. MPOCTHIX SIBICHUH
98\6 3 Hen T'opmoHEI. dopmupoBanne Pa6ota ¢ TekcroMm, | CooOmieHue mo WnpuBuayansHbIi
Masi KomOuHupoBaHHbII OCO3HaHHOTO U CpaBHEHHE TeMe KOHTPOJIb
TOOPOXKENATENLHOTO
OTHOIICHUS K MHCHHIO
JPYTOro 4eJoBeKa.
99\7 3 Hen [TonsiTHe 0 NeKapcTBax Kak CocraBnars miaH pemienust | Pabota co OpoHTaIBHBIH
Mast XUMUOTEPANIEBTHYCCKUX npobnembl. PaboTtas o CXEMaMH, KOHTPOJIb
JlekapcTaa. npemnaparax. [ pyniel JIEKapcTB: | IUIaHy, CBEPSTH CBOU Ta0JIMIaMu
KomOuHupoBaHHbIi cyab(paMupl, aHTHOMOTHKH, JeHCTBUS € LENbIO U, TIPU
acniupuH. be3omacHble crocoObl | HEOOXOMMOCTH,
NPUMEHEHUSI, JTIeKaPCTBEHHBIC HCTIPABJISATH OIIAOKH
¢dopMbl. MexaHU3M JIEHUCTBUS CaMOCTOSITEJIHHO.
100\8 | 4 Hen JlekapcTaa. HEKOTOPBIX JICKAPCTBEHHBIX Ymenue cnymars yunutens | Pabora co 3amura npoektoB | HAWBUAYanbHBIH
Mast KomOuHMpoBaHHBIH MIperaparoB, CTPOCHUE U OTBEYaTh HA BOMPOCHI, CXEMaMH, Y TPYNIIOBOI
MOJIEKYJ1,. AHTUOMOTHKH, UX 00CYXJIaTh BOTIPOCHI CO TabIunamMu KOHTPOJIb
KJIacCU(UKAIIHS TI0 CTPOSHHUIO, CBEPCTHHUKaMHU, aJICKBATHO
THUIY U CIICKTPY JCHCTBHS. HCTIOJIb30BaTh Peyb JUIs
TUTAHUPOBAHUS U
pEeTYJISIUU CBOEH
JeSITENbHOCTH
006001enne U cucreMaTu3anus (5 4acoB)
101\1 4 gen Hrorosas KOHTpOJIbHAS NuaauBuyanbHbI
Mas pabora (Ne 6) 3a Kypc KOHTPOJIb
xumun 10 kacca
102\2 | 4 Hen O600menue n YMeHue aHanu3upoBaTh, Pabora ¢ 3amura npoektoB | OpoHTAILHBIN
Mast cucTeMaTH3alus CpaBHHBATH, HHPOPMALMOHHBI KOHTPOJIb
PO IEHHOTO KJaccu(puUUpoBaTh U MH pecypcami,
MaTtepuaia. Ypox 00001maTh hakTel U pabora c
KOMIIJIEKCHOTO sIBJICHHS. BBISBIATH TabuIe,
MPUMEHEHUS 3HAHUHI MPUYHHBL U CIIEICTBHSI yu4eOHUKOM




MPOCTHIX SBJICHUN

103\3 | SHen Ymenue cnymats yuutens | Pabora co OpoHTaNBHBIT
Mast O0600meHne 1 ¥ OTBEYATh HA BOIIPOCHI, cXeMaMH, KOHTPOJTb
cucTeMaTH3alus 00CyX1aTh BOIIPOCHI CO TabaunamMu
MPOIIEHHOTO CBEPCTHHKaMHU, a1€KBaTHO
MaTepuaia. Ypok HCIONb30BaTh peyb IS
KOMILJICKCHOT'O IUTAHUPOBAHUS U
MPUMEHEHUS 3HAHUH perynsiuu cBoer
JeSITEIbHOCTH
1044 | Swen O0600meHne u O0600mmenne u PaGora B rpymmax O poHTATHHBIHA
Mast cucTeMaTH3alus cUcTeMaTH3aLus KOHTPOJIb
MPOIIEHHOTO MPOiIEHHOTO MaTepuara.
Marepuana. Y pok YPOK KOMILIEKCHOTO
KOMILJICKCHOTO MIPUMEHEHUS 3HAHUI
[IPUMEHEHUS 3HAHUU
105\5 | SHen . YMeHue opranuzoBathb Pa6ora B rpynmax OpoHTaIBHBIH
3aKTIOUNTENbHBIN YPOK .
Mast BBINOJIHCHHE 33JaHUH KOHTPOJIb

YUHTENS COTIIACHO
YCTaHOBJ'ICHHI)IM HpaBI/IHaM
paboThI B KaOWHETE.
PaszBuTne HaBBEIKOB
CaMOOIICHKHU U
camMoaHajn3a




6. Hepeqeﬂb y‘leﬁHO-MeTOJII/I‘le(:KOFO U MaTEePUAIBHO-TEXHHYECKOI0 odecneyeHus

YMK yuureas:
1. Ta6puensa O.C. IIporpamma kypca xumun 115 8-11 kimaccoB 00meo0pazoBaTenbHbIX yapexaeHuii.— M.: Ipoda, 2009 r.
2. O.C.I'abpuensn, WU.I'.OctpoymoB, E.E.OctpoymoBa. Opranumveckas XMMHUSI B TECTax, 3ajgadax, ymnpaxHeHusx. 10 kimacc: ydeOHoe mocobue ams

obmeobpazoBar. yupexaenuid. — M.: JIpoda, 2003 T.
3. M.IO.I'opkoBerko. Xumus. 10 xmacc. [Toypounsie pazpaborku k yueOHukam O.C.I'abpuensaa u np. (M.: Hpoda); J.C.I'yzes u ap. (M.: Ipoda);
I'.E.Pyn3utuca, ®.I'.®enpamana (M.: [Ipocsemenune). — M.: BAKO, 2006 r.
O.B.KoBanbuykoBa. Yuuch pemars 3aj1a4u 1o XxumMuu. M., 1999 r.
M.C.I1ak. Anroputmuka npu uydennu xumun. M., 2000 r.
Xumus 10-11 xi.: Yuebnoe nocodue / P.A. Jlunun, E.E.fIxumosa, H.A.Botunosa; ITox pexn. mpod. P.A.JIununa. M.: JIpoda, 1999 r.
N.I". Xomuenko. Pemenue 3amad mo xumuu. M, 2000 T.
JLLA.IlBetkoB. Oprannyeckas xumusi: y4ue0. st 10 ki. cpen. mk. — M.: [Ipocsemenue, 1988
. B.4.BuBtopckuii. Borpocsl, ynpakxHeHHs U 33[ja41 110 OPraHUYECKON XUMHH ¢ oTBeTaMu U pemieHusmu. — M.: BJIAZIOC, 1999 r.
10.  II.Caiikc. MexaHH3MBI peakiuii B opranndeckoit xumun. — M.: M3parenscTBo «Xumusi», 1971 r.
11. A.N.Apremenko. Opranuyeckas Xumus: yue0. ISl CTYA€HTOB CpeIHUX criell. y4eO. 3aBeneHuil. — M.: Boiciias mikona, 1998 r.
12. O.C.I'abpuensn, H. H. Pynos, B. U. TonkynoB. «Xumust 10 knace. XuMHYECKH SKCIEPUMEHT B IKoiIe». MockBa, «/Ipoday, 2010 .
YMK obyuawmerocs:
1. Tabpuensa O.C. Xumusa. 10 kmacc. [IpodunbHbiii ypoBeHb: yuel. mis obmeoOpazosat. yupexaeHuit / O.C. I'abpuensn, @.H. Mackaes, C.1O.
[Tonomapes, B.W. Tepenun; nox pen. B.U. Tepenuna. — 7-e uzn., nepepad. — M.: JIpoda, 2010 .

©owoN oA

CD u yueOHbIe calThI
1. CD «Heoprannueckas xumus» . «IIpocsemenne» 2004 r.
2.CD «O6mas u Heopranuyeckas xumus» Jlabopatopus cucrem mynstumeana.Mapl TV 2002 r.

3. chem.msu.su - Ha caiite ""XuMH4Yeckasi Hayka U oopa3oBanue B Poccun': "JiexrponHasi 6udimorexa mo xumun' - chem.msu.su (paszen "Marepuaist
st mkonbHUKOB") u "llkonbHoe xumuueckoe oOpa3zoBaHue B Poccuu: craHgapThl, y4eOHMKH, OJUMIUAJABI, AK3aMEHbI' (MaTepuabl A y4UTeIed U
IITKOJIbHUKOB).

4. hemi.nsu.ru "OcHoBbl XUMHH'"' - DJIeKTPOHHBIN yueOHUK. Internet-uzganue, ncrnpasinernoe u gonoaHennoe. Hosocubupck: HI'Y, 2001-2006. mouent HI'Y
A.B. Manyiinos n B.W. PonnoHoB. nepuoauydeckas cuctema, OTBETHI K 3a/1a4aM U Jp.

5. college.ru - pazmen "OTKpBITOro KoJwiemka" Mo XUMUU. DICKTPOHHBIH YUeOHUK MO XMMHUH Ui MKOIbHUKOB ¢ CJI-mucka "OtkpbiTas xumus 2.5" Pazgen
XpecromaTus - moA00pKa KHUT U ctareil. On-line TectupoBanue (HE0OX0AUMA PETUCTPALIHS).

6. school-sector.relarn.ru - "Xumust g BCEX" u3 cepun "OOyuarorue suiuknoneauu". CalT COAEpKUT TEKCTOBBIE U rpadudeckne mMarepuansl ( School-
sector.relarn.ru ) pasmemennsie Bo 2-m uzganu CDROM "Xumus anst BCEX" 1999r
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http://www.hemi.nsu.ru/
http://college.ru/chemistry/
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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". Coaeprxanue: 371eKTpOHHBIN yueOHHK "OCHOBBI 00IIEH ¥ HEOPraHUIeCKOi Xxumun" it 8-9 KIL.;
8. alhimik.ru - "Anxumuk" CoBerbl abuTypueHTy. Yunrteno xumun. CripaBouHUK (04eHb 00JIbIIast O 00pKa TAOJIHII U CIIPABOYHBIX MATCPHAIIOB).
9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3aensr: IIpakTika - HIKOJbHBIE OIBITHI, SKCIIEPUMEHTBI U MH. JIp.;

7. Kpurtepuu BbICTaBJIeHHSI OLIEHOK.

PesynpTaThl 00y4eHUs: XUMUU JTOJKHBI COOTBETCTBOBATh OOLIMM 33Ja4uaM M TPEOOBAHUSAM K €T0 YCBOCHHIO.
Pe3ynbrarel 00y4eHHs OLEHUBAIOTCA MO NATUOAITEHOM cucteme. [IpH orieHKe yYuTBIBAIOTCS CIEAYIONUE KaUeCTBEHHbIE T0Ka3aTeIl OTBETOB:
rIyOnHa (COOTBETCTBHE H3yICHHBIM TCOPETHUSCKUM O00OIICHUSIM);
OCO3HAHHOCTbH (COOTBETCTBUE TPEOYEMbIM B MPOTrpaMMe YMEHHUSIM MPUMEHSAThH MOMy4YeHHYI0 HH(OpMALIHIO);
MOJTHOTA (COOTBETCTBUE 00BEMY POTPaMMBI U HTHPOPMALIUU YIeOHHKA);
[Tpu orieHKEe YYUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIECTBEHHBIE U HECYIIICCTBEHHBIE).
CymiecTBeHHbIE OIMIMOKHM CBSI3aHbl C HEAOCTATOYHOW IIIyOMHOM M OCO3HAHHOCTHIO OTBETa (HAalpUMEpP YYEHUK HENpPaBWJIBHO YyKa3aJl OCHOBHBIE MPU3HAKU
MOHSITUM, SIBIICHUH, XapaKTepHbIE CBOMCTBA BeIIeCTBa, CPOPMYIUPOBAT 3aKOH, MPABUIIO U M., WM YYCHUK HE CMOT MPUMEHUTh TEOPETUUYECKHE 3HAHUS IS
OOBSICHEHUS U TIPEJCKA3aHMs SBJICHHA, YCTAHOBJICHUS IPUIUHHO-CIICICTBECHHBIX CBS3€H U T.II.).
HecymiecTBeHHbie OMMUOKH OMPEENAIOTCS HETOJIHOTON OTBEeTa (HampuMep, YIylleHHe U3 BUAY KaKoro-aubo HexapakTepHOro (hakTa MpH OMUCAHUM BEIECTB,
nporeccoB). K HIM MOXHO OTHECTH OTOBOPKH, OITUCKH, JOIMYIICHHBIE 10 HEBHUMATEIHHOCTH (HapuUMep Ha JiBa U 00Jiee ypaBHEHHS PEAKIUK B TIOJHOM HOHHOM
BUJIE JOMYIIEHa OJ{Ha OINOKa B 0003HAUEHUH 3apsa HOHA).

OuneHka yCTHOrO 0OTBeTa
OtmeTka «5»:
- OTBET MOJHBIN U MPaBUJIbHBIA Ha OCHOBAHWHU U3YUYCHHBIX TEOPHIA;
- MaTepHaJl U3JI0KEH B OMPEICIICHHON JIOTHIECKON ITOCIICIOBATEIIBHOCTH, JINTEPATYPHBIM S3BIKOM;
- OTBET CAMOCTOSATEILHBIH.
Otmetka «@»:
- OTBET MOJHBIN U MPaBUIbHBIA HA OCHOBAHUHU U3YUYEHHBIX TEOPHIA;
- Marepuayl M3JIOKEH B ONPEACIICHHOHN JIOTMYECKOW TMOCIEA0BATEILHOCTH, MMPU 3TOM JOIMYIICHBI JABE — TPU HECYIIECTBEHHBIC ONTMOKH, WCIPABICHHBIC ITO
TpeOOBaHUIO YUHUTEIIS.
OtMmeTKa «3»:
- OTBET MOJHBIA, HO MPHU ITOM JOIYIICHA CYIIECTBEHHAs! OIIMOKa UM OTBET HETIOHBIN, HECBS3HBIN.
OTMeTKa «2»:
- TPU OTBETE OOHAPYKEHO HETMOHMMAHUE YYalIMMCS OCHOBHOTO COJEpKaHHs y4eOHOTO WU JOMYIICHBI CYIIECTBEHHBIE OMIMOKH, KOTOpBIC YyYallUiCs He
MOJKET UCITPABUTH IPU HABOJISIINX BOIPOCAX YUUTEIS.
OtmeTka «1»: OTCYyTCTBUE OTBETA.
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OueHka IKCIePUMEHTAJbHBIX YMEHH
Or1eHKa CTaBUTCSI HA OCHOBAaHUHW HAOJIOJIEHHUS 32 yYalTUMUCS M MUCbMEHHOT'O OTYeTa 3a padoTy.
OTMeTKa «5»:
- paboTa BBINOJHEHA MMOJHOCTHIO, MPABHIIBHO; CJIeJIaHbI IPABUIbHBIC HAOIIOACHUS U BBIBOJIBI,
- OKCIIEPUMEHT OCYIIECTBIICH IO IJIAaHY C YY€TOM TEXHUKH 0€30MaCHOCTU U MPABWII PaOOTHI ¢ BENIECTBAMU B 000PYI0BAaHUEM;
- MPOSIBJICHBI OPTaHU3AIMOHHO — TPYIOBBIC YMEHHUsI (ITOACP)KUBACTCS YUCTOTA pab0Yero MecTa U MOPSAA0K Ha CTOJIe, SKOHOMHO HCIIOIb3YIOTCS PEaKTUBHI).
OtMeTKa «4»:
- paboTa BBITIOJIHEHA NPABUIBHO, CJCJIaHBl IPaBHIbHBIC HAOIIONEHUS W BBIBOABI, NMPHU STOM OKCIEPUMEHT TMPOBEJCH HEMOJHOCTHIO WM JIOMYIICHBI
HECYIIECTBEHHBIC OIMOKH B paboTe ¢ BEIIECTBAMHU U 000PYIOBaHUEM.
OtMmeTKa «3»:
- paboTa BBINMOJHEHA MPABWJIBHO HE MEHEE YeM HAIOJIOBHHY WJIM JOMYIICHA CYIIECTBEHHAs OIMMOKAa B XOJ€ IKCIEPUMEHTa, B 00BsICHEHUH, B 0(hop MIICHUA
paboThL, B COOIOIEHUU TIPABHIII TEXHUKHU O0€30MaCHOCTH MpHU paboTe ¢ BelecTBaMU U 000pyAOBaHHEM, KOTOPas UCIIPABISETCS MO TPEOOBAHUIO YUUTETIS.
OTMeTKa «2»:
- JomymieHsl 1Be (M Oosiee) CylecTBEHHbIE OMIMOKM B XOJAE JKCIEPUMEHTa, B OOBSCHEHWHU, B OPOpPMIICHHH pabOThl, B COONIOJCHUU MPABHJI TEXHUKU
0e30macHOCTH TIpU paboTe ¢ BelecTBaMu U 000pyI0BaHUEM, KOTOPHIE YUAIIUNUCS HE MOXKET UCTIPABUTH Ja)e MO TPEOOBAHUIO YUUTEIIS.
OtMmeTKa «1»:
- paboTa He BBITNOJHEHA, Y yYalllerocsi OTCYTCTBYIOT KCIIEPUMEHTAJIbHBIC YMEHUS.

Ouenka yMeHHsl peliaTh pacuyeTHbIE 321241
OTMeTKa «5»:
- IOTUYECKOM PACCYXKJICHUU U PEIICHUHU HET OmUOO0K, 3a/1a4a perieHa parmoHaIbHBIM CTIOCOOOM.
OtMeTKa «4»:
- B JIOTUYECKOM PACCYKJICHUHM W B PEIICHHH HET CYIIECTBEHHBIX OIMMOOK, HO 3aJada pelieHa HepalMOHAIbHBIM CIOCOOOM WIJIM JOMYIIEHO He Oojiee IBYX
HECYII[ECTBEHHBIX OIHUOOK.
Otmetka «3»:
- B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OLITMOOK, HO IOMYyCKAETCs CYIIECTBEHHAs OIIMOKAa B MaTEMaTUYECKUX pacyeTax.
OtMeTKa «2»:
- UIMEIOTCSI CYIIECTBEHHBIC OMIMOKH B IOTUYECKOM PACCYKJICHUU U B PEIICHUU.
OtMmeTka «1»: OTCYTCTBHE OTBETA Ha 3aJ]aHUE.

Ounenka NMCbMEHHBIX KOHTPOJIBHBIX padoT
Otmetka «5»:

- OTBET IMMOJHBIN U MPaBUIBHBIN, HA OCHOBE U3YUYCHHBIX TEOPU, P TOM BO3MOKHA HECYIIIECTBEHHAs OIMIMOKa.
OtmeTka «@»:



- OTBET HEMOJHBIN WU JOMYLIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIINOOK.
OtmeTtka «3»:
- pa0oTa BBINOJIHEHA HE MEHEE YeM HaloJIOBUHY, JONYIIEHa O/IHA CYyIIECTBEHHAs OIMOKa U IIPU 3TOM JIBE - TPU HECYILECTBEHHbIE.
OtmeTka «2»:
- pa0oTa BBHINOJIHEHA MEHbILIE YEM HAlOJIOBUHY MIIM COJEPKUT HECKOJIBKO CYIIECTBEHHBIX OLIMOOK.
OtmeTtka «1»: paboTa HE BBIIIOJIHEHA.
ITpu ouieHKe BHINOJIHEHUS TUCbMEHHOM KOHTPOJIBHOM paboThl HEOOXOIMMO YUUTHIBATH TPEOOBAHUS €AUHOTO OPPOrpauueckoro pexmnma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO paboTy KOPPEKTHPYET MPEIIIECTBYIOIINE IPU BHICTABICHUH OTMETKH 32 YETBEPTh, IOIYTOHE, TO.

8. KoHTpobHO-U3MepHUTe/IbHbIe MAaTePUAIbI
COCTaBJIEHBI HA OCHOBE:!
1. Xwumnus. 10 kmacc: KOHTPOJIBbHBIE U TPOBEepOYHbIe padboThl K yueOHNKY O.C. ['abpuensna «Xumus. 10 kmace. bazossriii yposens» / O.C. ['abpuensn, [1.H.
bepeskun, A.A. Yimakosa u zp.. — 3-¢ u3., crepeorurt. — M.: JIpoda, 2010 r.
2. Bonosuk B.b., Kpyrenkas E.J[. Oprannueckast XuMusi: BOIPOCHI, YIPAKHEHHUS, 3amaun, Tectol. [locobue mmst crapmekinaccHukos.- CI16: CMUO
IIpecc, 2012 1.
3. Opranuueckas XUMHs B TECTax, 3ajadax, ynpaxneHusx. 10 xiacc: yaedHoe mocodue st obmeobdpazoBarenbubix yupexaenuii / O.C. ['abpuensn, U.T.
Octpoymos, E.E. OctpoymoBa. — 3-e u3f., crepeotun. — M.: [Ipoda, 2005 r.
EI'D 2010. Xumus. Tunossle TectoBble 3amanus / FO.H. Measenes. — M.: U3garensctBo «Ok3amen», 2010 r.
Enunslit rocynapctBenHslii sx3amen 2009. Xumus. YHuBepcaibHble MaTepuainsl Juid noarotoBku yyamuxcs / @UIN. — M.: Uatennekt-Lientp, 2009 r.
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9. CnHcok JquTepaTyphbl.

1. I1etkoB JI.A. Opranuueckast xumus: yue6. ans yyamuxes 10-11 k. obmeo6pazosar. 3aBenenuii / JILA. IsetkoB. — M.: I'ymanuTtap. uza. nentp BJIAJIOC,
2006 T.

2. O.C.I'abpuensn, N.I'.Octpoymos, E.E.OctpoymoBa. Oprannueckasi XumMHsl B TeCTax, 3ajadax, ynpaxaeHnusx. 10 kmacc: yue6. mocobue /i o0iieobpa3oBar.
yupexaenuit. — M.: [pocda, 2003 r.

2. M.IO.I'opkoBenko. Xumus. 10 kmacc. Iloypounsie pa3pabotku k ydeOnukam O.C.l'abpuensna u ap. (M.: Hpoda); JI.C.I'yzes u ap. (M.: Hpoda);
I".E.Pyn3utuca, ®.I'.®enpamana (M.: [Ipocsemenune). — M.: BAKO, 2006 r.

3. O.B.KoBanbuykoBa. Yuuce pemars 3a1auu o xumuu. M., 1999 r.

4. M.C.ITak. Anroput™MuKa npu udydyeHun xumuu. M., 2000 r.

5. Xumus 10-11 xin.: Yue6noe nocodue / P.A.Jlunun, E.E. SIkumoBa, H.A.Botunoga; Ilox pen. mpod. P.A Jlununa. M.: [Ipoda, 1999 r.



6. N.I'.Xomuenko. Pemenwne 3amad nmo xumuu. M, 2000 .
7. JI.A.LlBetkoB. Oprannueckast xumusi: yaeOHuk s 10 ki1. cpen. mk. — M.: [Ipocemenue, 1988r.
8. B.S.BuBtopckuii. Borpocsl, ynpaxHeHus U 3aJja4 110 OPraHUueCcKON XMMHUHU ¢ oTBeTaMu U pemienusmu. — M.: BJIAZIOC, 1999 r.
9. I1.Caiikc. MexaHu3Mbl peakiiuii B oprannueckoit xumMuu. — M.: MI3natenbctBo «Xumusi», 1971
10. A.1.Apremenko. Opranuyeckas XuMusl: y4e0. /Il CTYJIGHTOB CPEIHMX CIiell. yueO. 3aBeneHuid. — M.: Beiciras mikona, 1998 r.
11. O.C.I'abpuensn, H. H. Pynos, B. 1. TonkynoB «Xumus 10 xmacc. XuMudeckuif  dKCIIEpUMEHT B mIKkoje». MockBa, «/poda», 2010 r.
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