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INOACHUTEJIbBHAS 3AIINCKA

PabGouast mporpamMma cocTtaBieHa s HW3y4deHUs Kypca «Xumwus» ydamumucs 10 kmacca
(mpodunbHBI ypOBEHB) 001IC00pa30BaTEIBHON CPEIHEH IIKOJIBI.

IIporpamMMa MO XuUMHM Ha YpOBHE cCpeiHero obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
@enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUN K pe3yibTaTaM OCBOEHHsS (enepanbHOM 00pa30BaTeNbHON NPOrpaMMBbl CPEIHEro
obmero o6pazoBanus (POIl COO), mnpencraBiaeHHbix B DenepaabHOM TOCYAAPCTBEHHOM
obpazoBatensHOM craHaapre COO, c¢ yuérom Konuenuuu npenojaBaHusi y4eOHOro mpeaMmera
«Xumus» B 00pazoBaTeNbHBIX OpraHm3anusx Poccuiickoit Denepainu, peaau3yrOIIuX OCHOBHBIC
o0Opa3oBaTeNbHbIE NPOrpaMMbl, U OCHOBHBIX MOJIOK€HHH «CTpaTreruu pa3BUTHUsS BOCHUTAHUS B
Poccuiickoit ®enepanuu Ha nepuox a0 2025 rona» (Pacnopsbkenue I[lpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3pabOTKe NpOorpaMMbl MO XHMHH, K OINPEICICHHIO OOMICH CcTpaTeruu
00y4yeHHUs, BOCIIUTAHUS U Pa3BUTUs OOydaroIUXCsA CPEICTBAMU y4eOHOro npeaMera «XuMHus» JUIs
10-11 xyaccoB Ha MPOGMIBHOM YpPOBHE COCTaBUIM KOHIenTyaiabHble nonoxenus OI'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LeNed, COJlepyKaHMs, pe3yJbTaToB OOydeHUs U TpeOOBaHMHA K YpPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

[Tporpamma no xumuu ans 10-11 kiaccoB 0011e00pa3oBaTeNbHBIX YUPEKACHUHN SBIISETCS
JIOTUYECKUM IPOAOIKEHUEM aBTOPCKOI0 Kypca /il OCHOBHOM 1ikoJibl. [IoaToMy oHa pa3paborana ¢
ornopoil Ha Kypc xumuu 8-9 kimaccoB. Pe3ynpTaroM 3TOro SBWJIOCH TO, UYTO HEKOTOpBIE,
MIPEUMYIIIECTBEHHO TEOPETUUECKUE TEMBI Kypca XMMUU OCHOBHOM ILIKOJIBI PaCCMAaTPUBAIOTCS CHOBA,
HO YK€ Ha 0oJiee BBICOKOM, PaCIIUPEHHOM U YIIyOJIEHHOM ypOBHE. ABTOp JI€JIaeT 3TO OCO3HAHHO C
Lenblo  (OPMHUPOBAaHUS LIEJIOCTHOM XUMHYECKOM KapTHUHbI Mupa U A olecrneueHus
IIPEEMCTBEHHOCTH MEXJly OCHOBHOH WM cTapIiell CTyneHsMH oOy4deHHs B 00I1e0oOpa30BaTENIbHBIX
YUpEXKICHUSX.

Kypc ueTko nenuTcst Ha JiBe 4acTH COOTBETCTBEHHO rojam oOyueHus: opraHuyeckyro (10
kiacc) u oburyro xumuio (11 xmacc). Opranmueckas xumusi paccmarpuBaeTcss B 10 kjacce u
CTPOMTCSI C y4ETOM 3HAHUH, MOJYYEHHBIX ydJalllUMHUCA B OCHOBHOH mmikoie. Iloatomy ee m3yuenue
HAaYMHAETCS C IOBTOPEHHUS BAXKHEUIIMX TOHATUNW OpPraHW4ecKol XHMHH, PACCMOTPEHHBIX B
OCHOBHOM IIKOJIE.

[Tocne mNOBTOpeHMsS BaKHEHIIMX MOHATUN paccMaTpUBAaeTCsd CTPOEHUE M KiaccuUKaius
OpPraHMYECKUX COEIUHEHMH, TEOPETUYECKYI0 OCHOBY KOTOPOM COCTaBISET COBPEMEHHAs TEOPHS
XUMHUYECKOTO CTPOEHHUSI C HEKOTOPBIMHM JJIEMEHTaMH JJIEKTPOHHOM TEOPUU U CTEPEOXHMHHU.
JlornueckuM MpOJIOJKEHUEM Beaylled Haeu O B3aUMOCBS3U (COCTaB — CTPOEHHE — CBOWCTBA)
BELIECTB SIBISETCS TeMa «XUMHUYECKHE pPEaKIMH B OPraHM4YeCKOW XHMHUU», KOTOpas 3HAKOMUT
yJaluxcs ¢ Ki1accupuKale peakinii B OpraHMueckoi XMMHUHU U JaeT MPECTaBIeHUE O HEKOTOPBIX
MeXaHM3MaxX UX MPOTEKAHHUS.

[TosmyueHHBIE B TNEPBBIX TEMAaX TEOPETUYECKUE 3HAHMSA YYallUXCS 3aTeM 3aKpeIUIIOTCS U
pa3BHUBalOTCSl Ha OoraTtoM (PakTHUYECKOM MaTepuajle XMMHH KJIACCOB OPTaHWYECKUX COETUHEHMH,
KOTOpbIE PAacCMaTPUBAIOTCA B TMOPSAIKE YCIOXKHEHHUS OT Ooyiee HpPOCThIX (YIIeBOJOPOJOB) A0
HauboJsee cIoXHbIX (OnonoaumepoB). Takoe mOCTpoeHUe Kypca MO3BOJIAET YCUIUTh € TyKTUBHBIN
MOJIXOJI K U3YYEHHUIO OPraHUYECKON XUMHUHU.

HN3yyeHue XuMuM B cTapuieil MIKoJe HA NPOQUILHOM YPOBHE HANIPABJIECHO HA J0CTHKEHHE
CJIeIYIOLIUX LeJsIei:

OCBOEHMe CHCTeMbl 3HAHUH 0 PyH/IaMEHTaJIbHBIX 3aKOHAX, TEOPUSX, (PaKTaX XUMHUH, HEOOXOAUMBIX
JUIS MIOHUMAaHUsI HAy4YHOUM KapTUHBI MUPA;

OBJIaJIcHHEe YMEHHMSAMM: XapaKTepU30BaTb BEUIECTBA, MaTepUalbl M XHUMHUYECKHE pEaKIUy;
BBITNIOJHATE J1a0OpAaTOpHbIE HKCIEPUMEHTHI; MPOBOJUTH pacueThl MO XHUMHUYECKUM (opmynam u
YpaBHEHMSM; OCYIIECTBJIATh MOUCK XHMHUYECKOW HH(POPMALMU MU OLIEHUBATh €€ JOCTOBEPHOCTH;
OpPUEHTUPOBATHCS U IPUHUMATh PEIICHUS B TPOOJIEMHBIX CUTYAIUAX:

Pa3BHUTHe TIO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Ipolecce
M3YyYEHUs] XUMHUECKOW HayKU U €€ BKJIaza B

TEXHUYECKHUM IIPOrpecC UUBWIN3ALMU: CIOKHBIX U IIPOTUBOPEUNBBIX IIyTEU Pa3BUTUSA UACH, TCOPUN
Y KOHIEMIINI COBPEMEHHOU XUMUHU;

BOCIIMTAHHEe YOEXKICHHOCTH B TOM, YTO XUMHS — MOIIHBIA HMHCTPYMEHT BO3JIEHCTBHS Ha
OKpY’KaloIlyI0 Cpe/ly, U YyBCTBA OTBETCTBEHHOCTH 33 IPUMEHEHHE MOTYYEHHBIX 3HAHUN U YMEHUH;



* NpUMeHeHHe TMOJYy4YeHHbIX 3HAHMIi W YyMeHMil /s Oe30macHOM pabOTHl € BelleCTBaMU B
nabopaTtopuu, ObITY M Ha MPOU3BOJACTBE; PEIICHUS MPAKTUYECKHX 3a/1a4 B MOBCEIHEBHON >KU3HU;
MPEeNyNpexaACHUs SBICHUN, HAHOCALUIMX BpeJ 370pPOBbI0 UEJIOBEKa M OKpYXKalolled cpene;
MIPOBE/ICHUS HCCIEI0BATEIBCKUX paboT; CO3HATEIHHOTO BBIOOPA Mpodeccuu, CBI3aHHON C XMMHUEH.

OO01mey4yeOHbIe yMEHHSI, HABBIKH U CIIOCOOBI e TeJIbHOCTH

[IporpamMma npenycmarpuBaeT GOpPMUPOBAHUE Y YHAIIUXCS OOIIey4eOHbIX YMEHUI U HABBIKOB,
YHHUBEPCAJIBHBIX CHOCOOOB JESATETLHOCTH M KIIOUEBBIX KOMIIETEHUMH. B 3ToM HampaBieHun
MPUOPUTETaMHU JJisi yuyeOHOoro mnpeamera Xumus B cTapuiel Imikojge Ha NpodUIbHOM YPOBHE
SBIISIIOTCS: YMEHHE CaMOCTOSTENbHO W MOTHBHPOBAHHO OPTraHU30BBIBATH CBOIO TO3HABATEIBHYIO
NesTeNIbHOCTh (OT IOCTAaHOBKM LEIM JO IMOJYYeHHUS W OLEHKH pe3ylibTaTa); MHCIOJIb30BaHUE
3JIEMEHTOB MPUYUHHO-CIECICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHaju3a; HCCIeIOBaHHE
HECJIOXKHBIX PpEAIbHBIX CBS3€H W 3aBUCUMOCTEH; OINpEeAesieHuE CYIIHOCTHBIX XapaKTEpUCTUK
M3y4aeMOro 00beKTa; CaMOCTOSATEIbHBIN BEIOOP KPUTEPHUEB JUISI CPABHEHUS, COTIOCTABIICHHS, OLICHKU
u Kiaccudukanuy OOBEKTOB; MOUCK HYKHOM HHMOpManMM MO 3aJaHHOW TeMe B HCTOYHHMKAX
Pa3IMYHOrO TUIIA; YMEHUE Pa3BEPHYTO 0OOCHOBBIBATH CYXKICHHUS, 1aBAaTh ONPEACICHHS, IIPUBOIUTD
JI0Ka3aTeNIbCTBA; OOBSCHEHHE M3YUYEHHBIX TMOJOXKEHUH Ha CaMOCTOSATENbHO IMOJOOPAaHHBIX
KOHKPETHBIX TpUMepax; ONEHUBAHUE W KOPPEKTHPOBKA CBOETO IMOBEICHHS B OKpYXKaIOLIEH cpene,
BBHITIOJTHEHUE B MPAKTUYECKOMN JESTENbHOCTH U TIOBCEHEBHOM KM3HU SKOJOTUYECKUX TPEeOOBAHMUIA;
UCTOJNB30BAHUE  MYJBTUMEIUHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTUH Ui 00paboTKH,
nepenavyu, cucreMaTu3anuu uHGoOpMaluu, co3laHusi 0a3 JaHHBIX, MPE3EHTAIMH PEe3yJbTaToOB IIO-
3HABaTEIbHOMN M PAKTHYECKOU JIE€ATEIbHOCTH.

MecTo npeamera B 0a3MCHOM Y4eOHOM ILJIaHe

CornacHo AEWCTBYIOIIEMY B IIKOJIE Y4eOHOMY IUIaHY M C YYE€TOM HAlpaBICHHOCTH KJacca,
pabouasi mporpaMmma npeaycMaTpuUBaeT CleAYyOIIMe BapUaHThl OPraHU3aIUy Mpolecca 00y4eHus: B
10 knmacce npeamnosnaraercs ooyuenue B 06 beme 102 yacos.

KoutpoJabHbie pa6oTsl - 6 4acoB, mpakTuueckue padoTsl -10 yacos.

dakronornyeckas 4YacTh IMPOTPAMMBI BKIIIOYAET CBEACHHS 00 OPTraHWYECKUX BEIIECTBAX.
VY4ebHblil MaTepuan oToOpaH TakUM 00pa3oM, YTOOBI MOYKHO ObUIO OOBSICHUTH Ha COBPEMEHHOM U
JOCTYITHOM ISl y4alluXxcs YPOBHE TEOPETUYECKHE IOJIOKEHHS, W3ydaeMble CBOMCTBA BEIECTB,
XMUMHUYECKHE POIIECChl, TPOTEKAOIINE B OKPYKAIOIIIEM MHUPE.

N3ydyeHne opraHmdeckoil XMMUU OCHOBaHO Ha ydueHun A. M. BbytiepoBa o xumuueckom
CTPOEHHUU BELIECTB. YKa3aHHbIE TEOPETHUECKHUE OCHOBBI Kypca MO3BOJISIOT y4YallUMCS OOBSCHSTH
CBOWCTBA M3YyYaeMBIX BEUIECTB, a TaKke OE30MacHO HCIIOIB30BATh ATH BEIIECTBA W MaTEpUANbI B
OBITY, CEIIbCKOM XO35HCTBE U Ha IPOU3BOJICTBE.

B n3ydenuu Kypca 3HaUUTEIbHAsI POITb OTBOJUTCS XUMHYECKOMY IKCTIEPUMEHTY: MPOBEIACHUIO
MPAaKTUYECKUX paboT M Ja0OpaTOPHBIX OIBITOB, HECIOKHBIX SKCIHEPUMEHTOB M OIUCAHMIO HX
pe3yIbTaTOB; COOIIOACHUIO HOPM M TIPABWIT MTOBEJICHHS B XUMUYECKHX JIAOOPATOPHSIX.

[Iporpamma mpenycmaTpuBaeT (opMUpOBaHME Yy Yydaluxcs oOOIIeyd4eOHbIX YMEHUH W
HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JEATETBHOCTH M KIIOYEBBIX KOMIETEHIWH. B  sToM
HaNpaBJICHUU NpPUOpUTETaMH A ydyeOHOro mpeamera XHUMHUS B cTapuied  IIKoie  Ha
poGMIEHOM YPOBHE SIBIISTIOTCS: YMEHHE CaMOCTOSITEThHO M MOTHBHPOBAHHO OPTaHU30BBIBATH CBOIO
MO3HABATENIBbHYIO JIESTENBHOCTh (OT IMOCTAHOBKHM LENM 10 TOJYy4YeHHS U OLEHKH pe3yibTara);
WCTIOJIB30BaHUE DIIEMEHTOB MPUYMHHO-CIICJICTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAIBFHOTO aHAIIN3a;
UCCIIE/IOBAaHUE HECIIOXKHBIX pEaJbHBIX CBA3CH W 3aBUCUMOCTEH; OIpeJeNeHre CYIIHOCTHBIX
XapaKTePUCTHK HW3y4aeMOro OOBEKTa; CaMOCTOSATENBHBIM BBIOOP KPUTEPHUEB [UI CpPaBHEHHS,
COIOCTABJICHUS, OLICHKH M Kiaccu(UKAIUMU OOBEKTOB; MOUCK HY)XKHOH MH(pOpMAalUU MO 33JaHHOM
TeMEe B HMCTOYHHKAX pa3UYHOTO THIIA; YMEHHE pPa3BEPHYTO OOOCHOBHIBAThH CYXJICHUS, IaBaTh
OIpeJIeNIeHus], IPUBOJMUTH J0KA3aTENIbCTBA; 00BICHEHHE N3YUYEHHBIX MOJIOKEHUH HAa CAaMOCTOSITEIHHO
MoIOOPaHHBIX KOHKPETHBIX TpHMEpax; OIICHWBAaHUE M KOPPEKTHPOBKA CBOETO TIIOBEICHUS B
OKpY>Kalollel cpese, BBHIIIOJHEHHE B MPAKTUYECKON JEesATeIbHOCTH M IOBCEJHEBHOM JKM3HU 3KO-
JIOTUYECKUX TpeOOBaHUM;  HCIOJB30BAHME  MYJIbTHUMEIUNWHBIX PECYpPCOB U KOMIIBIOTEPHBIX
TEXHOJIOTUH 1751 00paboTKH, mepenayd, CHCTeMaTh3alud WHQPOpPMAaluHU, co3faHus 0a3 JaHHBIX,
Mpe3eHTAIMK PE3YIbTAaTOB M03HABATEILHON U MPAKTHUECKOH 1eATeIbHOCTH.



1. TpeGoBaHusi K YyPOBHIO OATOTOBKH BbINNYCKHHKOB
B pe3yabTare n3yyeHuss XuMHUH HA NPOQUJIBLHOM YPOBHE YYCHHK J0/KEH
3HAThH/TIOHUMATH
POJIb XUuMuu ¢ eCmecmeo3Hanuu, €€ CBs3b C APYrUMH €CTECTBEHHBIMH HayKaMu, 3HaYEHUE B
KHU3HH COBPEMEHHOTO OOIIECTBA;
savicHeliuiue Xumuieckue NOHAMUA . BEECTBO, XMMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
pauKa, aJuIOTPOIHSI, HyKIIUIbI H H30TOIBI, aTOMHBIC S-, P-, 0-OopOUTaN, XUMHYECKasi CBS3b,
JIEKTPOOTPHULIATEIBHOCTh, BAJCHTHOCTb, CTENEHb OKUCJIEHUS, THOpHIu3anus opOuTaiei,
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00beM, BEIIeCTBa
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, MEXaHM3M pEaKIMM, YIJIEPOAHBIM CKeleT,
(GyHKIMOHATBHAS TpPYMNa, TOMOJOTHS, CTPYKTypHass M TIPOCTPAHCTBEHHAs H30MeEpus,
MHAYKTUBHBINA 1 Me€30MEpHBIN 3P (PeKThI, 31eKTpodni1, HyKIeo(n, OCHOBHbIE TUIIbI pEAKIU B
OpraHN4YeCKOM XUMHH;
OCHOGHblEe meopun Xumuu . CTPOSHUsI OpPraHMYeCKMX COeAMHEHHUH (BKIIIOYasi CTEPEOXHMHUIO),
Knaccuguxkayuio u HomMenKaIamypy OpraHnyeCcKuX COeAMHEHUN;
npUpoOHble UCHOUHUKU YTIIEBOAOPOAOB U CIIOCOOBI UX NepepadoTKH;
eeujecmea U mMamepuaisl, WIUPOKO UCNOJIb3YEeMble 8 NPAKMUKe . MIAHEPAIbHbIE YI00peHUs,
MUHEpaJIbHbIE U OpPraHUYeCKHe KUCIOTHI, LIEJIOUH, YIIeBOAOPOAbl, (PEHOII, aHUIMH, METAHOII,
ATAHOJ, OSTHICHTIHNKOIb, TIUIECPUH, (OPMATBACTHA, aleTaIbICTHA, aleTOH, TIIOKO03a,
caxapo3a, Kpaxmaj, KJIeT4aTKa, aMUHOKHUCIIOTbI, OEJIKH, UCKYCCTBEHHbIE BOJIOKHA, KaydyKH,
IJIACTMACChI, AKUPbI, MbUIa U MOIOILUE CPE/CTBA;
yMeThb
Ha3vléamp: U3yYEHHbIE BELIECTBA [10 «TPUBUAIBHOI» U MEXKIYHAPOIHON HOMEHKIIATYpE;
onpeodenamsp: BAJCHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB, THI XMMHUYECKON
CBSI3M, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, HM30MEpPbl U TOMOJIOTH, IMPHHAJJIEKHOCTD
BEIIECTB K pa3jIM4YHBbIM KJIaccaM OPraHWYECKUX COEJMHEHHH, XapakTep B3aMMHOIO BIMSHUSA
aTOMOB B MOJIEKYJIaX, TUIIbI peaKUi B OpraHUYECKON XUMUHU;
Xapakmepu3zoeamsy: CTPOCHUE U CBONCTBA OPraHWYECKHUX COCTUHEHUN (YIJIeBOAOPOOB,
CHUPTOB, ()EHOJIOB, ATBAECTUIOB U KETOHOB, KapOOHOBBIX KHCIIOT, AMUHOB, aMUHOKHCIIOT U
yTJIEBOJIOB);
00bACHAmMYB: PEAKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT CTPOEHHUS WX
MOJIEKYIT,
6bINOJIHAMbL XUMUYECKUI IKCHEPUMEHMm RnO: PACIO3HABAHUIO BAXKHEUIIMX OPraHUYEeCKHX
BELIECTB; IIOJIy4YCHHIO KOHKDETHBIX BEIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccam
COEIMHEHN;
npo6oOUmMd: PACYETHI 110 YPABHEHUSM PEAKIIUI;
ocyuwiecmenamsp: CaMOCTOSTEIbHBIM TMOUCK XMMHUYECKOM HMH(OpMaluu € HCHOJIb30BaHUEM
Pa3UYHBIX HCTOYHMKOB; HCIIOJNB30BAaTh KOMIIBIOTEPHBIE TEXHOJOTHHM [uis 0O0paloTKH u
nepenayu HHQGOpPMAIMY U ee MPEACTABICHHS B pa3InYHbIX Popmax.

HCNO0Jb30BATH NPUOOPEeTeHHbIE 3HAHUS M YMEHHS B PAKTHYECKOI 1eATeJIbHOCTH U
MOBCEeIHEeBHOM KU3HHU JJIA:

1.

wmn

o

~

MOHUMAHUS TJIO0ANBHBIX MPOOJIEeM, CTOSIIUX Teped YeIOBEYECTBOM: OSKOJOTHYECKHX,
SHEPreTUYECKUX U ChIPhEBBIX;

OO0BSICHEHUS] XUMUYECKUX SIBIICHUH, IPOUCXOISAIINX B IPUPOJIE, OBITY M Ha TPOU3BOJICTBE;
9KOJIOTUYECKH TPAMOTHOI'O ITOBEJECHUS B OKPYKAOIIEH Cpelie;

OLICHKH BJIMSHUS XUMHUUYECKOTO 3arps3HEHUST OKPYKAIOLIEW Cpelbl Ha OPraHU3M 4YeJIOBEKA U
JIPYTHE )KUBbIE OPraHU3MBbI;

0e30macHoil paboTHI ¢ BelllecTBaMU B 1ab0OpaTopuu, OBITY U Ha MPOU3BOICTBE;

ONpeAeICHUsI BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAILICHUI B PA3JIUYHBIX YCIOBUSIX
Y OLIEHKHU UX ITOCJEACTBUIM;

pacrno3HaBaHUs U UACHTU(PUKAIIUN Ba)KHEHUIIINX BEIIECTB U MaTepUasoB;

KPUTUYECKOW OIICHKH JIOCTOBEPHOCTH XHMHUYECKON WH(OpMAIMK, MOCTyHalome wu3
Pa3INYHBIX HCTOYHUKOB.



2. Copaep:xanue TeM y4eOHOro Kypca
Oprannueckas xumus 10 knacc. 105 u/rox; (3u/Hen.)
Bgenenne (5 yacos).

[Ipenmer opranunyeckoit xumuu. OCOOEHHOCTHM CTPOCHHUS U CBOMCTB OPraHUYeCKHX
COEMHEHUI. 3HAUEHUE U POJIb OPraHMYECKONM XMMHUU B CHCTEME €CTECTBEHHBIX HayK U B JKHU3HU
oOuiectBa. Kpamxuii ouepk ucmopuu pasgumus op2aHu4eckou Xumuu.

[TpeanockIKu CO3JaHUs TEOPHH CTPOCHUS: TEOPUS PATUKAIOB M TEOPHUS TUIIOB, PabOTHI A.
Kekyne, O. ®panknanga u A. M. bytiepoBa, cbe3/] Bpaueil U ectectBoucnbiTaTesneit B r. [neiiepe.
OcCHOBHbBIE TIOJIOKEHMSI TEOPUU CTPOEHUS oOpraHudyeckux coequHeHuit A.M. bByrtneposa.
XUMHUYECKOe CTPOCHHE M CBOMCTBA OpraHMYECKUX BemlecTB. M3omepusi Ha mpumepe H-OyTaHa u
n300yTaHa.

DNeKTpoOHHOEe 00J1aKo U opOuTanmb, UX (QOpPMBL: S- u p-. DIEKTPOHHBIE U DIEKTPOHHO-
rpadpuueckue (QGopmyasl aroma yriaepoga B HOPMAIBHOM U BO30YKIECHHOM COCTOSTHUSIX.
KoBanentnas xumuueckas CBSi3b U €€ Pa3sHOBUIHOCTU: o- U 7-. Bodopoownas ceass. CpaBHEHUE
O0OMEHHOTO U JOHOPHO-AKIEITOPHOTO MEXaHMN3MOB 00pa30BaHUs KOBAJICHTHOM CBSI3H.

I[lepBoe BaJEHTHOE COCTOSIHME — SP°-THOpHAM3AIMS — HA IIPHMEPE MOJEKylbl MeTaHa H
JPYruX anKkaHoB. BTOpoe BaleHTHOE COCTOSIHME — Sp°-THOPHIM3AIMS — HA HPUMEPE MOJEKYIbI
sTHIIeHA. TpeThe BaJCHTHOE COCTOSHHUE — SP-TMOpUIu3alldsg — HA MPUMEPE MOJEKYJIbI-alleTUIICHA.
I'eomeTpus MOJIEKYS PaCCMOTPEHHBIX BEILIECTB U XapaKTEPUCTUKA BUJIOB KOBAJIEHTHOM CBS3U B HUX.
Mooenv ['unnecnu 011 00BACHEHUS B3AUMHO20 OMMAIKUBAHUS 2UOPUOHBIX opoumanei u ux
PACnoodcerus 8 NPOCMPAHCMEE C MUHUMYMOM IHEPSUU.

JdeMoHcTpamum.

Konnexkuust oprannyeckux BeEIIECTB, MaTEpHAIOB W u3nenui u3 Hux. Mogemu monexkyn CHs u
CH3OH; CoHz, CoHs u CeHe; H-Oyrana m uzoOyrana. B3ammopeiicTBue HaTpusi ¢ 3TaHOJIOM U
OTCYTCTBHE B3aMMOJEUCTBUS C JAUATUWIOBBIM 3dupoMm. Komnekuus nonuMepoB, NPUPOJHBIX U
CUHTETUYECKUX KaydyKOB, JIEKapCTBEHHBIX IIpemapaToB, Kpacuteneil. IllapocTep:kHeBbie U
o0wemHubie Monienu moJiekyn Hz, Clz, N2, H2O, CHa. llapocteprkueBbie 1 00beMubIe Moaenn CHa,
CoHa, CoHa. Mooenw, evinonnenuas uz 6030YUIHBIX WAPOS8, OEMOHCMPUPYIOWAS OMMAIKUBAHUE
2UOPUOHBIX OpOUmaleu.

Tema 1. CTpoeHue U Kiaccu(pUKANUs OPraHUYECKHX coequHeHuii. (9 yacos)

Knaccudukanus oOpraHuYecKuX COEIMHEHUH 1O CTPOCHHUIO «YIJIEPOJHOTO CKEJeTan:
alMKJINYecKue (amKaHbl, aJKEHbl, ATKUHBI, AJTKaJMEHbI), KapOOIUKINYeckue (IHUKIOATKAHBl U
apeHbl) U rerepouukianyeckue. Knaccuduxamnus opraHuyecKux COEIUHEHHHM MO (PYHKIIMOHAIBHBIM
rpynmnam: COUPTHI, GEeHObI, MPOCThIe I(PUPHI, aTbACTUIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE
3¢upsblL.

Homenknatypa tpuBnanbHas, panuoHanpHas u HWIOIIAK (IUPAC). PaumonasnbHas
HOMEHKJIaTypa Kak npezamectBeHHuK HoMeHknaTypsl MIOITAK. Tlpunuunel o6pa3oBanusi Ha3BaHUN
opranndeckux coenuHennit mo MIOITAK: 3amenienus, pooHa4albHOW CTPYKTYpbI, CTapLIMHCTBA
XapaKTepUCTHUECKUX TPy (an(haBUTHBIN MOPSIIOK).

CTpyKkTypHass HM30Me€pUs MU €€ BHIbl: H30MEpPUSA «YIJIEPOJHOIO CKEJIETa», H30MEpHUs
MOJIOKEHUS  (KpaTHOM CBS3M U (QYHKUMOHAJIBHOM TpyNIbl), MEXKKIaccoBas H30MeEpUs.
IIpocTpaHcTBEHHAs U30MEPUS U €€ BUABL: T€OMETpUYECKasl U ONTHYECKasd. buonozuueckoe snauenue
onmuyeckou uzomepuu. Ompadicenue o0cobeHHOCmel CMPOoeHUs MONEeKYI 2eOMempUYecKux u
ONMUYECKUX U30MEPOB 8 UX HA3ZBAHUSX.

JdemMoHcTpanum.
OO0pa31bl npeAcTaBUTeNel pa3IMYHbIX KJIACCOB OPTaHMUECKUX COSTUHEHUH U IapOCTEPKHEBBIE UITN
o0bemMHBIE MoAenu ux Mosekyia. Tabmuipl «Ha3BaHue alkaHOB M QJKWIBHBIX 3aMECTHTENEH» U
«OCHOBHBIE KJIaCChl OpPraHMYECKUX coeAuHeHuW». Illapocrep)kHEBbIE MOJEIN OPraHMYECKUX
COEIMHEHMI pa3INYHbIX KJ1accoB. MoieiH MOJIEKY H30MEPOB Pa3HbIX BUJIOB H30MEPHUHU.
JlabGopaTopHble ONBITHI.
1. M3roToBiieHre Mojeneil MOJEKYJ BEIIECTB — MPEACTABUTENICH pa3IMYHbIX KJIACCOB OPraHMYECKUX
COCIMHECHUM.

Tema 2. Peakuuu opraHnndeckux coeauHeruii (7 yacoB)

IlonsaTe O peakuuAx 3amMelieHus. [ajgoreHupoBaHUE AaJIKaHOB M AapPEHOB, ILEIOYHOU
TUIPOJIU3 TaJIOT€HATKAHOB.



[lonsiTHe 0 peakuusax MPUCOEIMHEHHUs. [ uapupoBaHue, TUAPOrATOr€HUPOBAHNE, TAJIOT€HUPOBAHUE.
Peakuuu nonmmMepusanuu U NoJIMKOHEHCALHH.

[TonstTe o peaknusx OTWIEIUIEHUS (dMIUMUHUpPOBaHUsA). JleruapupoBaHue anKaHOB.
Herunpartauus cnupToB. eruapoxiopupoBaHue Ha MPUMeEpE rajoreHankaHoB. [IoHsITHE 0 KpeKUuHTe
QJIKAHOB U JENOJMMEpPU3aLNY NTOIUMeEPoB. Peakuun nsomepusamuu.

lomonumuueckuti u  2emeporumuyeckuli  paspulé  KOBANEHMHOU XUMUYECKOU  C8A3U;
0bpazosanue KOBANeHMHOU C8A3U N0 OOHOPHO-aKyenmopHomy mexanusmy. llonarue o Hykieoduie
u snekrpodmie. Kiaccudukanus peakuuii MO THIy pearupyroliux 4acTull (HyKIeo(pHIbHBIE U
ANeKTpodUIbHBIE) U MPHUHIMILY W3MEHEHHUS COCTaBa MOJIEKYJbl. B3anMHOEe BIUSHUE aTOMOB B
MOJICKYJIaX OpPraHWYEeCKHX BeIeCTB. WHIAYKTUBHBIA © Me30MepHbI 3(dexTsl. [IpaBuio
MapkoBHHKOBA.

PacuyerHble 3a1aun.
1. Briuncnenue BbIXoJa NpOAyKTa PEAKLIUUA OT TEOPETUUECKH BO3ZMOKHOTO.
2. KomMOnHMpOBaHHBIE 331a4H.
JdemoHcTpaumu.
B3peiB cmecu merana ¢ xsopom. OOecrBedunBaHHE OpOMHOM BOJBI ATHUJICHOM W allETHIICHOM.
[Tonyuenue ¢denonodopmanpaeruaHo cmoinbl. JlemonuMepusanus mnonudTwieHa. [lodydenue
3TWiIeHa U J3TaHona. KpekuHr kepocuHa. B3pbiB rpemydero rasa. [opeHue merana wiu
ponanoOyTaHOBOI cMecH (K3 ra30Boil 3aKUraiku). B3pblB cMecu MeTaHa WM MPONaHOOyTaHOBOM
CMECH C KUCTIOPOAOM (BO3IYXOM).

Tema 3. YriieBogopoani (26 yacoB)

[TonsiTre 006 yrieBomopoaax.

Ankansl. I'omonoruueckuid pan u obmas dpopmyna ankaHoB. CTpoeHHE MOJEKYIJIbBI MEeTaHa U
Opyrux ankaHoB. M3omepus ankaHoB. PuiznyecKkue CBOWCTBA alKaHOB. AJIKaHbl B IPHUPOJE.
[IpoMmbinieHHbIe  CIOCOOBI MOMYYEHHS: KPEKHHT allkaHOB, (pakIMOHHAs TeperoHka HedTu.
JlaGopaTopHble crocoObl TMOJIydeHHs] aJKaHOB: CHHTe3 Bropra, nexapOOKCHIMpPOBAHUE COJEH
KapOOHOBBIX KHUCIOT, THAPONIU3 KapOuna amomuHus. Peakuuu 3amerieHus. ['opeHue ankaHoB B
pa3IuyuHbIX ycioBusAX. TepMudeckoe pasnokeHue ankaHoB. M3omepusanus ankaHoB. [Ipumenenue
alKaHOB. MeXaHu3M peakuuu paJAuKaJIbHOTO 3aMEIleHus, ero craguu. IIpakTudeckoe
UCIOJIb30BaHNUE 3HAHUNW O MeXaHHU3Me (CBOOOJHO-paJAMKaIbHOM) pEaKUMi B IpaBUJIaX TEXHUKU
0€301acHOCTH B OBITY M Ha IIPOU3BO/ICTBE.

Anxensl. 'omonornyeckuii psa u obmias popmyna ankeHoB. CTpoeHHe MOJIEKYIIbI dTUJICHA U
IPYTUX alKeHOB. I30MepHus aJKEeHOB: CTPYKTypHas M NpocTpaHcTBeHHas. HomeHkiarypa n
¢u3nueckue CcBOMCTBa ankeHOB. [lodydeHWe OSTHUIICHOBBIX YIVIEBOJOPOJOB U3  aJIKaHOB,
TaJIOT€HAIIKAHOB M CIUPTOB. [lonspuzayus m-cesa3u 6 MOAeKyIax aIKeHO8 HA Npumepe NponeHd.
[TonsitTue 06 wuHAykTuBHOM (+1) >ddexre Ha mnpumepe MoseKynbl mporneHa. Peakuuun
NpUCOETUHEHNUs (TalloreHUpOBaHKe, THAPOTAIOreHUPOBaHKeE, THApaTanus, ruipupoBanue). Peakuuun
OKHCJIEHUS M TOJIMMEpU3alnn aJkeHoB. [IpruMeHeHne aJkeHOB Ha OCHOBE MX CBOMCTB. MexaHu3m
pEeaKkiuu AIEKTPOPHUIBHOTO TPHUCOSAMHEHUs K ankeHaM. OKuciieHue aikeHo8 8 «MASKUXY U
«IHCECMKUX» YCTLOBUSIX.

Ankunwtl. I'omonorndeckuit psiy ankunoB. O61mas popmyna. CTpoeHHEe MOJIEKYIIbI alleTUIIeHA
U Apyrux ankuHoB. M3omepus ankuHoB. HoMeHkIaTypa aneTuaeHoBbIX yriaeBoaopoaos. [lonyuenue
QIKMHOB: METAaHOBBIK M KapOWAHBIH crmocoObl. Du3Mdeckue CBOWCTBA alKUHOB. Peakiumn
MPUCOEANHEHUS: TaJOreHUPOBaHUE, THIpPOrajJloreHupoBaHue, ruapartaius (peakuus Kydeposa),
runpupoBanue. Tpumepuszanus anetusieHa B Oenzoin. [lpumenenue ankuHoB. OKHUCIEHHE aTKUHOB.
Oco0ble CBOICTBA TEPMUHAIBHBIX aJIKUHOB.

Ankaoduenwt. O61mas popmyna ankaaueHoB. CTpoeHue Mosiekyil. M3omepust 1 HOMEHKIIaTypa
ankaaneHoB. duszndeckre cBOKMCTBA. B3auMHOE pacnoniokeHue m-CBSA3EH B MOJIEKYJIaX ajJKaJIUuEeHOB:
KyMYJIMPOBAaHHOE, COIPSDKEHHOE, H30JUpoBaHHOE. (OCOOEHHOCTH CTPOCHHMS  CONPSKEHHBIX
QIIKaJIM€HOB, HX TMOJIyYE€HUE. AHanocus 6 XUMUYECKUX CBOUCMBAX alKeHO8 U aIKAOUEHO8.
[Honumepuzanusa ankagueHoB. HarypaibHbli U CUHTETHUECKUH KaydyyKd. BynkaHuzanusi kaydyka.
Pesuna. Paboter C.B. JleGegeBa. OcCOOEHHOCTHM peakIuii NPUCOSAVMHEHUS K aJKaJueHaM C
COIPSIKEHHBIMU T-CBS3SIMH.

Huknoankanel. IloHITHE O UKIIOATKAHAX M MX CBOMCTBAaX. [ OMOJIOTHYECKUN PsAa U 0OIIast
¢dopmyna nwmknoankanoB. Hampspkenue mmxna B CsHe, CsHs um CsHio, xondopmarmm CesHuio.
W3omMepusi UKIOATKAHOB (MO0  «YTJICPOJHOMY  CKENETY», Yuc-, MmMpamc-, MEXKKIAcCOBas).



XUMUYECKHE CBOMCTBA LMKJIOAIKAHOB: TOpPEHHE, pAa3JIoKEeHHe, paJuKaibHOE 3aMelleHue,
uzomepusayus. Ocodble CBONCTBA IUKIONPONaHa, IUKJIOOyTaHa.

Apensl. beH3on Kak npeacTaBuTedb apeHoB. CTpoeHre MoseKybl 6en3ona. ConpsukeHue -
cBsizeil. M3oMepus 1 HOMEHKIIaTypa apeHoB, UX noiydeHue. ['omonoru 6en3ona. Bnusaue 60koBoi
L[EMU HA DJIEKTPOHHYIO IUIOTHOCTH COMPSDKEHHOTO m-00jlaKka B MOJIEKYyJiax FOMOJIOrOB OeH30J1a Ha
npUMepe Tolxyoja. XUMHUYECKHe CBOWcTBAa OeH3o0na. Peakium 3aMemieHus ¢ ydactheM OeH30ia:
raJloreHUpPOBaHNe, HUTPOBAaHUE M alkwiupoBaHue. [IpumeHeHue OeH30a U €ro TOMOJIOIOB.
Paouxanvnoe xnopuposanue 6enzona. Mexanusm u yciogus npogedenus peakyuu paouxaibHO2O
xnopuposanusi  beuszona. Kamanumuueckoe eudpuposanue Oensona. Mexanusm — peakyuii
INEKMPOPUNLHO2O 3aMeUjeHUs: 2aN02eHUPOBAHUSI U HUMPOBAHUS 0OEH301a U €20 20MOJI0208.
CpaBHeHHE pEaKIMOHHOW CHOCOOHOCTHM ©O€H30Ja M TONyoJa B  PEaKIHUSIX 3aMelleHUs.
Opuentupytouiee aeiicrsue rpymnmsl atoMoB CHs— B peakuusx 3aMelieHHs] ¢ y4aCTHEM TOJIYOJIa.
Opuentantel [ u Il poma B peakiusx 3aMelIeHUs C y9acTHEM apeHOB. Peakiuu OOKOBBIX IIETICH
AJIKUIIOEH30JI0B.

Ilpupoonvie ucmounuxu yeneeooopooos. Hedth W ee mnpoMBIIUICHHAs TmepepadoTKa.
@pakOHHAas [IEpEroHKa, TEPMUYECKUI U KaTAIUTUYECKUM KpeKHHT. [IpupoIHbIi ra3, ero cocras U
MpakTU4eckoe ucrnosb3oBanue. Kamennslil yrons. KokcoBanue kameHHOro yris. IIpoucxooicoenue
NPUPOOHLIX  UCMOYHUKOB  V2Nne8o00po0os. Pugopmune,  ankunuposanue u  apomamuszayus
Heghmenpodykmos. DKOIOTUYECKUE ACHEKThI J0OBIYM, MepepabOoTKU U HCIOJNb30BAHMS MOJE3HBIX
HCKOIIa€MBbIX.

Pacuernsble 3agaun.

1. HaxoxmeHue MOJCKYISIPHOH (OPMYIbI OPraHMYECKOTO COSAWHCHHS 10 Macce (00bemy)
MIPOJYKTOB CrOpPaHHUsI.

2. HaxoxxJieHue MoJIeKyJISIpHOM (hOpMyJibl BEIIECTBA M0 €r0 OTHOCUTEIbHON MIIOTHOCTH U MacCOBOM
JI0JIE SJIEMEHTOB B COEIMHEHUSIX.

3. KomOuHMpOBaHHBIE 3aa4H.

JdeMoHcTpamum.

Konnexkuust «IIpupoaHbie UCTOUYHUKH YTI€BOAOPOI0B». CpaBHEHHE MPOIECCOB TOPEHUs HEPTH U
npupoaHoro raza. OOpa3oBaHue HE(TSHONW MJIEHKM Ha TMOBEPXHOCTH Bojbl. Karanutuueckuit
KpekuHr napaduna. PacTBopenue mapaduHa B O€H3MHE M MCIIapEHHE PACTBOPUTENS U3 CMECH.
[InaBnenne mapaduHa U ero OTHOUIEHHE K BoJe (pacTBOpeHHE, CpaBHEHHE IUIOTHOCTEH,
CMa4yHMBaHUe).

[TonyyeHnue MeTaHa U3 alerara HaTpUsl U TUAPOKCHUIA HATpUsA. MoJenu MOJIeKyJ alKaHOB —
IapocTep:KHEBbIE U 00bEMHBIE. | 'OpeHne MeTaHa, MPornaHoO0yTaHOBOM cMecH, apapuHa B YCIOBUSIX
n30bITKa M HeJOoCTaTka KHUCIOpoja. B3peiB cmecn MeraHa ¢ Bo3ayxoM. OTHOIIEHHWE MeETaHa,
MpomaHoOyTaHOBOW cMecH, O€H3WHa, mapaduHa K OpOMHOM BOJIe M pacTBOPY NEpMaHTaHaTa KaJlusl.
B3pbeIB cMecu MeTaHa M XJIOpa, HHULIMUPYEMBI ocBemieHueM. Boccranosnenue okcuaa meau (I1)
napaguHOM.

[MapocTep>kHEBbIE W OOBEMHBIE MOJETH MOJIEKYT CTPYKTYPHBIX W TMPOCTPAHCTBEHHBIX
n30MepoB ankeHoB. OObEeMHBIE MOJAENU MOJIeKyad ajkeHoB. [lomyueHue sTeHa W3 3TaHOIA.
Ob6ecuBeunBaHue YTEHOM OpoMHOM Boibl. O0eciBedrBaHIE ITEHOM PAacTBOpa MepMaHTaHaTa Kausl.
['openue sTena.

[Tonyuenue amneTwieHa u3 kKapbunma kanbiius. Dusnueckue CBONCTBA. Biammojeiictue
aneTusieHa ¢ OpoMHOW BomOHM. B3ammonelicTBHe ameTHieHa ¢ PacTBOPOM I€pMaHTaHaTa Kajlus.
I'openue anermnena. BzanMopaeiicTBue aneTuiieHa ¢ pacCTBOPOM COJIM MEJIH HITH cepedpa.

Monenu (mapoctepKHEBble U OOBEMHBIE) MOJIEKYJ alIKaJIM€HOB C Pa3JIMYHBIM B3aUMHBIM
pacmooKeHUueM T-CBsI3eH. [Jenonumepusayus kayuyyka. Mopaenu (II1apoCTepKHEBbIE U OOHEMHEBIE)
MOJIEKYJT aJKaJUeHOB C Pa3JIMYHBIM B3aMMHBIM PacHoJIOKeHUEM m-cBsized. Koaeynayus mneunozo
COKa KAY4YKOHOCO8 (MON0YAsL, 00YBAHYUUKOB UTU (YuKyca).

[apocTepkHEBbIE MOJEIHN MOJEKYJ IIUKI0ATKaHOB U aIKeHOB. OTHOIIEHNE [TUKIIOTEeKCaHa K
pacTBopy MepMaHraHaTa Kajius U OpOMHOHN BoOJIE.

[apocTepkHeBble 1 0ObEMHBIE MOJIENIM MOJIEKYJI OeH30ja U ero romonoros. Pasaenenue c
MOMOIIBIO JICTUTETTFHOW BOPOHKH CMeCH OeH305-Boja. PacTBopeHme B O€H30JIe pazIUYHBIX
OpPraHMYECKHUX M HEOPraHWYeCKHX (Hampumep, cepbl) BEIIEeCTB. DKCTparupoBaHUE KpacuTene u
JPYTUX BeUIecTB (Hampumep, ioaa) 6eH3010M U3 BOJHOTO pacTBopa. I'openue Oenzona. OTHOLMIECHHE
OeH301a K OpOMHOM BOJIE M pacTBOPY MepMaHranara kanus. [lomydenne HUTpoOeH301a.



Komnexkuust «[IpuponHpie HCTOUYHUKH YriaeBOAOpoAoB». CpaBHEHHE MPOLIECCOB TOPEHUs
HepTH u mpupogHoro raza. OOpazoBaHue HEPTIHONW IUIGHKM Ha TOBEPXHOCTH  BOJPBI.
Karamutnueckuit kpekunr mapaduna. PactBopenume mnapadmHa B OCH3WMHE | HCIApCHHE
pactBopuTtens u3 cmecu. [lnaBienue napaduHa ¥ €ro OTHOIIEHHE K BOZE (pacTBOpEHUE, CpaBHEHHE
IUIOTHOCTEH, cMaunBaHue). Pa3nenenue cmecu 6eH3MH-BO1a TIPU MTOMOIIIH JEIUTEILHOW BOPOHKH.
JlabopaTopHbIe ONBITHI.

2. Usrorosnenue mapadhurusupoBanHoil 6ymaru. 3. O6napyxenue HoO, caxu, CO2 B nmpomykrax
ropenusi cBeuu. 4. M3roToBieHue Mojeneil ramoreHoankaHoB. 5. OOHapy)XeHHEe HeNpelelbHbBIX
coequHeHm B HedrenpoaykTax. 6. O3HaKOMIIEHHE ¢ 00pa3aMy MOJIUATUIICHA U TOJUIIPONUIICHA.
7. PaciosnaBanme 00pa3IoB aJIkaHOB M AIKEHOB. 8. OOHAPYKEHHE BOJIbI, CAKU M YTIIEKHUCIIOTO Ta3a
B IIPOJYKTaX TOPEHUS YTIEBOI0POAOB. 9. M3rotoBneHune Mozeneil alkiHOB U MX U30MEPOB.
10. Osznakominenue c koivieknuend «Kayuyk u pesuHa». 11. O3HakomieHue ¢ (U3NIECKUMHU
cBoiictBamu  Oen3ona. 12. U3roTtoBieHMe U HCHOJIB30BAaHUE MPOCTEHIIEro mnpubopa s
xpomarorpaduu. 13. PacroznaBanue opranmdeckux BemiecTB. 14. OmnperencHue KadecCTBEHHOTO
cocraBa napaduna uin Oenzona. 15. [lomydenue amnerwieHa u ero okucieHue pactsopom KMnOgy
i OpOMHOM BOJIOM.
IpakTuyeckue padoThl.
1. KayecTBeHHbII aHAIU3 OPraHUYECKUX COEAMHEHUH.
2. YT1eBo10po bl

Tema 4. Kuciopojacoaep:kaunue yrieBoaopoabl (26 yacoB)

Cnupmwi. CoctaB u kjaccudukanus couptoB. HW3omepus cnupToB (TOJIOKEHUE
TUJIPOKCWIBHBIX TPYIII, MEXKJIACCOBasA, «YIJIEPOJIHOIO cKeyneran). PU3nyeckue CBOWCTBA CIUPTOB,
X moiydeHue. MexMoeKkynspHas BOJOpPOJAHAsl CBsI3b. OcobeHHOCMU 3]IeKMPOHHO20 CMPOeHUs
MONeKyl cnupmog. XUMHUYECKHUE CBOMCTBA CIUPTOB, OOYCIIOBICHHBIE HAJMYHMEM B MOJIEKYIax
THIPOKCWIBHBIX TPYII: 00pa3oBaHUE AalIKOTOJSTOB, B3aHMMOJICHCTBHE C TallOr€HOBOJIOPOAAMU,
MEXMOJICKYJISIpHAsE H  BHYTPUMOJICKYJISIpHAsE —JIeTUApaTanus, dSTepuduKanusi, OKHCICHHE U
neruapupoBanue cnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus
Ha MHOTOAaTOMHbIE cHupThl. Baknelimme npeacrtaButenu cnupToB. PU3HONIOrHUECKOE JEHCTBHE
METaHOJIa M 3TaHoJa. AJIKOT0JIM3M, ero nociencTsus. [Ipodunaktuka ankoronnsma.

@Denonvt. Genon, ero GU3NIECKUE CBOMCTBA U MOJTyYyeHHE. XUMHYECKUE CBOWCTBa (heHoIa
Kak (QyHKUus ero crpoeHus. KucinorHele cBoiicTBa. B3auMHoe BIMsSHME aTOMOB W TpyMNIl B
MOJIEKYJIaX OpraHWYEeCKHUX BellecTB Ha mpumepe ¢enona. [lonukonneHcanus ¢eHona ¢
¢dopmanpaerunom. KauectBeHHas peakuuss Ha ¢(enon. I[lpumenenue ¢enona. Krnaccuguxayus
¢enonos. CpaBHEHNE KHUCIOTHBIX CBOMCTB BEILIECTB, COACPKAIIUX T'MAPOKCHIIBHYIO TPYMITY: BOJBI,
OJTHO- ¥ MHOT'OaTOMHBIX CIIUPTOB, (eHosa. Drexmpouivroe 3ameweHue 8 OEH30IbHOM KOblye.
[IpumeHneHne Mporu3BOIHBIX (EeHOa.

PacueTHsble 3aga4n. Berarcienns no TepMOXUMHUYECKUM YPaBHEHUSIM.

JeMoHcTpaLUM.

dusnueckue CBOWCTBA 3TaHOINA, MponaHona-1 u Oyranona-1. [lapocTepkHeBble MOAETH MOJEKYI
m3omepoB ¢ wmodekysipaeiMa  popmyitamu C3HgO u CsH100. KonmdecTBeHHOE BBITECHEHHE
BOZOpOJa U3 crnupTa HarpueMm. CpaBHEHHME peakLUil TOPEHMs 3TUIOBOIO U MPOIUIIOBOIO CIUPTOB.
CpaBHEeHHE CKOpPOCTEH B3aUMOJEHCTBUSL HATpUS C O3TAHOJOM, IPOMAHOIOM-2, TJIHMIIEPUHOM.
[Tonyyenune mnpocroro sdupa. I[lomyuenue crnoxnoro s¢upa. [lomyueHue sTeHa M3 3STaHOIA.
PactBopuMocTs (peHONa B BoJsie Mpu OOBIYHOW M TOBBIMICHHOW TemriepaType. BreitecHenue denona
u3 ¢eHonsATa HATpUs YrolbHOW KucioToi. Peakmus denoma c¢ xmopuaom keneza (III). Peaxius
dbeHomna ¢ popmaabaETUIOM.

IIpakTnyeckue padoTsl.

3. CriupTsl

Anvoezuovl. Kemonwi
CrtpoeHune MOJIEKYIT allbJIerHI0B U KETOHOB, UX M30MEpUs U HOMEHKIaTypa. OCOOEHHOCTH CTPOEHUS
KapOOHMIBHOM Tpynmnbl. Pu3nUeckue cBOWCTBA (opMalbleruaa U ero romosoros. OTaeabHBIE
MPEICTaBUTENN aJbJETHIOB M KETOHOB. XHMMHUYECKHE CBOWCTBA allbJIETHJIOB, OOYCIOBJICHHbBIC
HAJIMYMEM B MOJIEKYJIe KapOOHMJIBHOM TpyIIbl aTOMOB (TUAPUPOBAHHE, OKUCICHUE aMMHAYHBIMU
pactBopamu okcumaa cepebpa u ruapokcuna meau (II)). KadectBeHHbIe peakiiuu Ha ajabJIeTHIbI.
Peaknus monukonaeHcauuu ¢opmanpaeruaa ¢ penonmom. OCOOEHHOCTH CTPOEHUS M XMMHUYECKHX
CBOMCTB KeTOHOB. HykieopuibHOE mpucoenWHEHHE K KapOOHWIBHBIM COCTUHEHUSM. B3aumHoe



enuUAHUE amMOMO8 8 MoieKyaax. I anozenuposanue anboe2udos u KemoHos o UOHHOMY MEXAHUSMY Hd
ceemy. Kauecmeennas peakyusi Ha MemuiKkemoHul.

JdemoHcTpaumu.

[MapocTepkHEBbIE MOJAEIM MOJEKYJI albJerHJI0B M H30MEPHBIX UM KeTOHOB. OkxucieHue
OeH3anbjaeruja Ha Bo3ayxe. Peakuus «cepedpsHoro 3epkana». OKUCIeHUE allbJeTUI0B.
IIpakTnyeckue padoTsl.

4. Anpnerujipl 1 KETOHbI

Kapoonoevie kucnomur. CTpoeHue MOJIEKYN KapOOHOBBIX KUCIOT U KapOOKCHUILHOW TPYIIITHIL.
Knaccugukanus u HoMeHk1aTypa KapOOHOBBIX KUCIOT. Pusnyeckue cBoiicTBa KapOOHOBBIX KHCIOT
U MX 3aBUCHUMOCTBH OT CTPOEHUSI MOJEKYI. Kapbonosvie Kuciomwl 6 npupooe. buonrocuueckas ponv
Kapbonosvix kKucnom. OOIME CBOMCTBA HEOPraHWYECKMX M OPraHUYeCKUX KuCIoT. BiusHue
YIIIEBOAOPOAHOTO paguKaia Ha CHIy KapOOHOBOW KUCIOTHI. Peakims srepuduxanuu, yciaoBus ee
npoBeieHus. XHMMHUYECKHE CBOMCTBAa HENpeAeibHbIX KAapOOHOBBIX KHCIOT, OOYCIOBIICHHbIE
HAJIMYMEM T-CBSI3M B MOJIEKYyJe. Peaxkyuu snekmpoguivhoeo 3amewjenus ¢ yyacmuem OeH30UHOU
KUCTIOMb.

Cnosxcnvte  3gpuper. CtpoeHHE CIOXKHBIX dPUpOB. H3zomepus  clodcHbIX  3¢pupos
(«yenepoonozo ckenema» u medickiaccosas). Homenknarypa cinoxubeix 3¢upoB. OOpaTuMOCTh
peaknuu dTepuHUKAIH, THIPOJIN3 CIOXKHBIX 3pUpoB. PaBHOBecwe peaknuu STepUPHUKAIIA —
TUJpoNN3a; (HaKkToOphl, BIAMSIOIIME HAa Hero. PelieHue pacdyeTHBIX 3ajjay Ha OMNpeJesieHHE BbIXO/a
MpOoayKTa peakuu (B %) OT TEOPETHUYECKH BO3MOXKHOTO, YCTAHOBJIICHHE (DOPMYIBI M CTPOCHUS
BEIIECTBA 10 MPOJIYKTaM €ro CropaHus (MU TUAPOIIN3a).

Kupwr. XKuppel — cnoxxHble 3¢pupsl ruiepuHa 1 KapOoHOBbIX KUCIOT. CocTaB U CTPOEHUE
xupoB. HomeHknatypa u kiaccudukanus sxupoB. Macna. Xupsl B npupose. buonorndeckue
¢bynkuuu xupoB. CBoiicTBa kupoB. OMBUICHHE KUPOB, MoirydeHre Mbuta. OOBsICHEHHE MOIOIINX
CBOMCTB MbuIa. ['uapupoBanue xuakux xupos. Mapraput. [Touarue o CMC. OObsicHEHUE MOIOIINX
cBoiicTB Mbuta © CMC (B cpaBHEHHH).

JdeMoHcTpamum.

3HAKOMCTBO ¢ (PU3MUYECKUMHU CBOMCTBAMHU HEKOTOPBIX KaPOOHOBBIX KHUCIIOT: MypaBbUHOM, YKCYCHOH,
MIPOMMOHOBOM, MaCIISIHOM, I11aBeNIEBOM, TMMOHHOM, OJIEMHOBOM, CTEApUHOBOM, OeH30itHON. Bo3ronka
OeH301MHOI KuCIOThl. OTHOILIEHUE Pa3IUYHbIX KAapOOHOBBIX KUCIOT K Boje. IlonyueHue mpusitHO
MaxHyLero cioxHoro s¢upa. OTHomeHHe K OpOMHON BOJE M PAacTBOPY IepMaHraHaTa Kajus
IpeleabHON U HempeaenbHON KapOoHOBBIX KUCIOT. IllapocTepaHeBble MOAETN MOJIEKYJ CIOMXKHBIX
5GUPOB M HM30MEPHBIX UM KapOOHOBBIX KHUCJIOT. OTHOIIEHHE CIMBOYHOIO, MOJCOIHEYHOIO M
MaIIMHHOIO MacJia K BOAHBIM pacTBOpaM Opoma M IepMaHraHaTa Kajusl.

JlaGopaTopHbIe ONBITHI.

16. PactBopenue rimiepuna B Boje. 17. Bzaumoneiictue rimnepuna ¢ Cu(OH)2. 18. Pektudukarnms
cmecu Boja — staHon (1-2 craaum). 19. BzaumopeiictBue ¢enona ¢ pacrBopom 1menouu. 20.
PacnoznaBanue pactBopoB (eHosisATa HaTpusi W KapOoHata Harpus (06apOOTak BbIIBIXAEMOIO
Bo3ayxa). 21. B3aumoneiictBue (eHona ¢ 6poMHOM Bomoil. 22. Pacrio3HaBaHHe BOJHBIX PacTBOPOB
¢dbenona u raunepuHa. 23. 3HAKOMCTBO ¢ (DM3WYECKUMU CBOWCTBAMH OTIEIBHBIX MPEACTABUTEICH
aJIbJICTUIOB U KETOHOB: alleTajbJeruja, aleToHa, BOJHOIO pacTBOpoB (opMmanbieruaa. 24.
Oxkwuciienne 3TaHoja B dTaHaib. 25. Peaknus «cepebpsHoro 3epkanay. 26. OKHCICHHE allbJIeTHIO0B
rugpokcugoMm meau (I1). 27. [onydyenue penondopmansaerugHoro nonumepa. 28. Bzaumoneiictue
pacTBOpa YKCYCHO#M KHCIOTBI ¢ MakHUeM (mmHKOM), okcumoM menu(ll), ruapokcuaom sxemnesa(lll),
pacTBOpoM KapOoHaTa HaTpHs, pacTBOpoM cTeapara kaimus (mbuia). 30. OTHOIIEHHE CIOXKHBIX
3¢upoB B BOJIE U OPraHUYECKUM BellecTBaM (Hampumep, kpacutensM). 31. BriBenenue >kxupHOTo
IATHA C TOMOIIBbIO CIOXHOTO 3¢wupa. 32. PacTBOpUMOCTH >KHPOB B BOJE U OpraHMYECKUX
pactBopuTessax. 33. Pacno3HaBaHME CIMBOYHOIO MAacia U MaprapuHa ¢ MOMOUIBIO MOAKHUCIEHHOTO
teruioro  pactBopa KMnOs. 34, Tlomyuenwe wbuia. 35. CpaBHeHHE MOIOIIMX CBOMCTB
X0351cTBeHHOro Mbl1a 1 CMC B KECTKOH BOJE.

JKCNEePpUMEHTAJIbHbIC 3a1a4H.

1. Pacno3HaBaHMe pacTBOpOB aleTata HaTpus, KapOoHaTa HaTpus M cTeapara HaTpus. 2.
Pacrnio3naBanue o0pa3loB CIMBOYHOTO Macia M Maprapusa. 3. [Tomydenue kapOOHOBOI KUCIOTHI U3
MbLia. 4. [ToydeHre yKkCyCHOM KHCIIOTHI U3 alleTaTa HaTpus.

IIpakTnyeckune padoTsbl.

5. KapOoHOBBIE KHUCTOTHI



Tema 5. YrieBoan! (9 yacos).
Momno-, nu- u nonucaxapuasl. [IpencraBurenu KaKa0u rpymibl.
buonoruueckas posnb yriieBofoB. X 3HaueHue B )KM3HU YeIOBeKa U 00LIeCcTBa.

Monocaxapuownl. I'moko3a, ee ¢puszndeckue cpoiictBa. CTpoeHne MoneKyisl. Pagnosecus 6
pacmeope 2110K03bl. 3aBUCUMOCTh XHMHUYECKHMX CBOWCTB TJIFOKO3bI OT CTPOCHHUS MOJEKYJIBI.
Bsaumopeiicteue ¢ rugpokcunom meau (II) mpu kKoMHaTHOW TemmepaType M HarpeBaHuH,
sTepuduKanms, peakius «cepeOpsHOro 3epkanay, TruApupoBaHHe. [JI0KO3a B MpUpPOAE.
buonoruueckas poisib riaroko3bl. IIprMeHeHue TIIIOKO3bI Ha OCHOBE €€ CBOMCTB. PpykrTo3a Kak
uzoMmep oKo3bl. CpasHeHue cmpoenus MONEKY U XUMUYECKUX CBOLICME 21H0KO03bl U (PYKMO3bl.
Dpykmosa 6 npupooe u ee OUONOSUHECKAsL POlb.

Jucaxapuovr. CtpoeHue aucaxapuioB. BoccraHaBiuBaronme M HEBOCCTaHABIMBAOIIME
mucaxapuabl. Caxaposa, JaKTO3a, MajibTO3a, UX CTpPOCHHE U Ouojormueckas poib. [ uaponus
nucaxapuioB. [TpoMbIIUIEHHOE MTOTyYeHUE caxapo3bl U3 IPUPOJHOTO ChIPbS.

Ilonucaxapuovi. Kpaxman u 1LewI0j03a (CPaBHUTEIbHAS XapaKTEPUCTUKA: CTPOECHHUE,
CBOICcTBa, Omosornyeckas poib). dusnyueckue CBOWCTBA MOJIMCAXapuI0B. XUMHUYECKHUE CBOMCTBA
nosimcaxapuo. I'maponus nonucaxapuaos. KauectBenHas peakuus Ha kpaxmai. [lonucaxapuasl B
npupoae, ux Ouonornyeckas poib. llpumenenue nonucaxapuaoB. VCKycCTBEHHBIE BOJIOKHA.
B3aumopeiicTBue 11e/UIH0103b1 C HEOPraHMYECKUMU U KapOOHOBBIMU KUCJIOTAMHU.

JdeMoHcTpamum.
OOpasupl yriaeBoJOB W M3JACIHN U3 HHUX. B3ammopeiicTBue caxaposbl ¢ ruapokcugaom memu (II).
[lonyuyenue caxapara Kaiblusi W BBIJECJICHHE Caxapo3bl U3 pacTBOpa caxapaTa Kaiublus. Peakuus
«cepedpsHOTO 3epKaia» JUIsl TIIOK03bl. OTHOILIEHHE PacTBOPOB Caxapo3bl U MAJIbTO3BI (JIAKTO3BI) K
ruapokcuay meau (II) mpu narpeBanuu. O3HakoMJIeHHE ¢ (U3MUECKUMU CBOWCTBAMU LIEIUTIOJIO3HI U
kpaxmaia. HaOyxanue 11emito1036l ¥ Kpaxmana B Bojie. [losryueHne HUTparTa HesToao3bl.
JlabGopaTopHble ONBITHI.
36. O3HakoMJICHHE C (U3NYCCKUMHU CBOWCTBAMH TJIIOKO3BI. 37. B3amMoneicTBHE TIIOKO3BI C
Cu(OH)2 nipu pasnauunoit Temneparype. 38. KucmotHeiii ruaponu3 caxaposbl. 39. 3HAKOMCTBO C
oOpasmamu monmcaxapuaoB. 40. OOHapykeHHE KpaxMmaja ¢ MOMOIIbI0 Ka4eCTBEHHOW pPEaKIuu B
Mmene, xjebe, KieryaTtke, Oymare, kieicrepe, ilorypre, maprapuse. 41. 3HaKOMCTBO C KOJUIEKLIUEH
BOJIOKOH.
JKCNEePUMEHTAJIbHbIC 3a1a4H.
1. PacriozHaBaHue pacTBOPOB IUIIOKO3bI U TiuleprHa. 2. OnpeaeneHre HaIuyusl Kpaxmasia B MeJe,
xJiebe, Maprapuse.
IIpakTnyeckue padoTsl.
6. YrneBoasl. 7. UneHTuukanus opraHMueckiux coeMHEHHH.

Tema 4. A3orconep:kamue coenuHenus (10 yacos)

Amunwi. CoctaB u ctpoeHre aMuHoB. Kiaccudukanus, nzomepusi 1 HOMEHKJIATypa aMUHOB.
Anudartnueckue amMuHbl. AHWIMH. [loyyeHrne aMUHOB: aJKUJIMPOBAHNWE aMMHaKa, BOCCTAHOBIIEHHE
HUTpocoenuHeHUH (peakuus 3uHUHA). Pusznyeckue CcBOMCTBa aMMHOB. XHMMHUYECKHE CBOWCTBA
AMUHOB: B3aUMOJICMCTBUE C BOJOM M KHCIOTaMH. [ 'OMOJIOTMYECKHI psAJl apOMATHYECKUX aMHHOB.
Anxunuposanue u ayuiupoeanue amuxos. B3aMHOE BIMSHUE aTOMOB B MOJIEKYJlaxX Ha IpUMeEpe
amMMHaKa, anudaTu4eckux U apoMaTH4YecKUX aMUHOB. [IprMeHeHrne aMiuHOB.

Amunokucnomor u 6enku. CoCcTaB U CTPOECHUE MOJEKYJI aMUHOKHUCIOT. M3omepus
AMUHOKHCIIOT. JIBOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIOT U €€ MpPHUYUHBL
B3aumoneicTBue aMHUHOKHUCIOT € OCHOBaHMAMH. B3aumozeicTBe aMHUHOKHCIOT C KHCIOTAMH,
obpaszosanue cnodxicHvix 2¢upos. OOpa3oBaHNE BHYTPUMOJCKYISIPHBIX COJiel (OUTIOISIPHOTO MOHA).
Peakuust nonmkoHAeHCaMM aMUHOKHUCIOT. CHHTETHYECKME BOJIOKHA (KallpoH, 3HAHT W Jp.).
buonoruueckas poias aMuHOKHUCIOT. [IpriMeHeHre aMUHOKHCIIOT.
benku xak npupojHble 6uononumMepsl. IlenTuanas rpynna aToMOB U NMeNTHAHAS CBs3b. [lenTumpl.
benku. IlepBuuHasi, BTOpUYHAs U TpPETUYHAsl CTPYKTYpbl OENKOB. XMMHUYECKHE CBOICTBa OEIKOB:
rOpeHue, JeHaTypauus, TUAPOSIN3, KadecTBEHHbIE (I[BETHbIE) peakuuu. buomormueckue (yHKIUU
O0enkoB. 3HaueHue OenkoB. Yemeepmuunas cmpykmypa 0enkos Kaxk azcpezayus OeNKo8bIX U
Hebenkosvix monexyn. I'nobanbHast mpodiiema GeIKOBOro roJ0AaHus U IyTH €€ PeIICHHS.

Hykneunoevle kuciaomot. OOmMA TUTaH  CTPOEHUS  HYKJIEOTHIOB. I[loHsaTHe o0
NUPUMHJIMHOBBIX U IYPUHOBBIX OCHOBaHMsX. llepBuuHasi, BTOpUMYHAsE W TPETHUHAS CTPYKTYpBI



monekynbl JIHK. buonmornueckass pons JIHK m PHK. TI'ennas wmxeHepuss 1 OMOTEXHOJOTHSA.
Tpancrennsie popMbI KUBOTHBIX U PACTCHHA.
JdemoHcTpaumu.
®usnueckue cBoMcTBa MeTwiamuHa. l'opeHne wmertwiamuHa. B3aumopelcTBue aHWIMHA W
METWJIaMUHAa C BOJOW U kucioTamu. OTHouleHHe OeH30Jla M aHWIMHA K OpOMHOW BoOJE.
OxpammvBanue TKaHEH aHWIMHOBBIMH KpacutensiMu. OOHapyxkeHHe (YHKIIMOHAIBHBIX TPYII B
MOJIEKYJIaX aMUHOKHCIOT. HeiTpanusamus mienoyn amMUHOKUCIOTOM. HeWTpanuzauusi KuCIOTHI
aMHHOKHUCIIOTOH. PacTBOopenue u ocaxxaenue Oenkos. Jlenarypanus 6enkoB. KauecTBeHHBIE peakIiuu
Ha Oenku. Monenu monekynasl JIHK wm pasnuunbix BumoB monekyn PHK. OO6pasisl npoaykToB
MUTAHUS U3 TPAHCTEHHBIX (JOPM PACTEHUU U KUBOTHBIX; JICKAPCTB M MPENapaTOB, H3TOTOBICHHBIX C
MIOMOILIbIO TEHHOW MHKEHEPUHU.
JlaGopaTopHbIe ONBITHI.
42. V3rotoBiieHHE IIAPOCTEPIKHEBBIX MOJCIICH MOJIEKYJ HM30MEPHBIX aMUHOB. 43. M3roToBieHHe
Mozeneil m3omepHbix Mosiekyn cocrtaBa C3H7NOz. 44. PactBopenue OenkoB B BOoAe W HX
koaryssanus. 45. O6HapyxeHue O6eslka B KYpHHOM SIIIE B B MOJIOKE.
IIpakTHyeckne padoThI.
8. AMuHBL. AMUHOKHUCIIOTHL. benku

Tema 5. Bruoiornueckn aKkTHBHbIE OpraHuYecKue coequHeHusn (8 yacon)

Bumamunwer. Ilonstue o BurtamuHax. HMx kinaccubukanus u obo3HaueHue. Hopmbl
notpeOieHus BUTaMUHOB. BogopactBopumbie (Ha nmpumepe ButamuHa C) B KUPOPACTBOPUMEBIE (HA
npumepe BuTaMuHOB A u D) Butamunsl. [loHsTe 00 aBUTaMHHO3aX, TUNIEP- U TUIOBUTAMUHO3aX.
[Mpodunakrtuka aBuTaMuH030B. OTIENBHBIC TIPEICTABUTEIIN BOAOPACTBOPUMBIX BUTaMuHOB (C, PP,
rpynmnsl B) u skupopactBopuMbix BUTaMUHOB (A, D, E). Mx Guonoruyeckast posb.

®Depmenmupr. llonstTne o QepMeHTaX Kak O OHOJOTHYECKHX KaTajdu3aTopax OelKoBOH
npUpoabl. 3HaUeHUe B OMOJIOTUY U TIPUMEHEHHUE B MpoMbiiuieHHOCTH. Kinaccudukanus hepmeHTOB.
OcoOeHHOCTH CTPOCHHUS M CBOHCTB (DEPMEHTOB: CEJIEKTUBHOCTh M A(dekTuBHOCTE. OCcOoOEHHOCTH
CTPOEHHUS U CBOWCTB B CPABHEHUU C HEOPraHMYECKUMU KaTalln3aTOPaMHU.

T'opmonwt. Tlonarue o ropMOHax Kak OMOJIOTMYECKH aKTMBHBIX BEIIECTBAX, BBHIMOIHSIIONINX
SHAOKPUHHYIO PETYIALHI0 >KU3HENEATeNIbHOCTH opraHu3MoB. Kiaccudukanus TOpPMOHOB:
CTEPOUIbI, TMPOU3BOJIHBIE AMUHOKUCIIOT, TOJUNENTUIHBIE U O€JIKOBbIE TOPMOHBL. OTIENbHBIC
MPEACTABUTENN TOPMOHOB: 3CTPAANOI, TECTOCTEPOH, NHCYIIHH, a]pEHAJIMH.

Jlekapcmea. lloHaTne O nekapcTBax Kak XHMMHUOTEpAaNeBTUYECKHX mpemnaparax. [pynms
JeKapcTB: cynb(amuael (CTpenTouun), AHTHOMOTHKH (NMEHUIWIIMH), achupuH. be3omacHbie
CcrocoObl  NMPUMEHEHHUsI, JeKapcTBeHHble (QopMbl. Kparkume wuCTOpuYecKHe CBEIEHUS O
BO3HMKHOBEHMHM W DPAa3BUTHM XUMHUOTEpanuu. MexXaHu3M JEeHWCTBHS HEKOTOPBIX JIEKapCTBEHHBIX
[IpernapaToB, CTPOCHHUE MOJIEKYJ, MPOTHO3UPOBAHME CBOMCTB Ha OCHOBE aHAJIM3a XUMHYECKOIO
CTpoeHHsS. AHTHOMOTHKH, HUX KJIacCUPHUKAIUs MO CTPOSHHUIO, TUNY H CHEKTPY JCHCTBUS.
JHucOakrepuo3. HapkoTuku, HapkoMaHus U ee MpoduIaKkTUKa.

JdemoHcTpaumu.

OOpa3upl BUTaMUHHBIX npenapatoB. [lonmuBuramunbl. Wmmroctpauuu ¢oTtorpaduil XKMBOTHBIX C
pa3nuuHbiMH (opMaMu aBUTaMHUHO30B. CpaBHEHHE CKOpocTH pasznoxkeHus H.O» mojn aeiictBuem
¢depmenTa (karanmaszbl) W Heopranmueckmx karammzatopoB (KI, FeCls, MnOy). Ilmakar wim
KOJIOTpaMMa C H300pakK€HHEM CTPYKTYPHBIX (OPMYT 3CTPaanoiia, TECTOCTEPOHA, aJpEHAIHHA.
BsaumopeiictBue aapenanuna ¢ pactsopom FeCls. benkoBas nmpupoaa uHcynrnHa (IBETHBIE peakluu
Ha Oenku). I[lmakaTel WM KomorpamMmbl C (opmynamu amuga Cyiab()aHUIOBOH KHCIOTHI,
TUTHAPOGOTMEBOM KUCIOTHI, OCH3WIMCHUIMILTNHA, TETPAUKINHA, IIeOTaKCuMa, aCITUpPUHA.
JlaGopaTopHbIe ONBITHI.

46. OOnapyxeHue BuTamMuHa A B pactutTenbHOM Mmacnie. 47. OOnapyxenue ButammHa C B
s610yHOM coke. 48. OOHapyxenune BuTamuHa D B xentke kypuHoro siina. 49. @epMeHTaTUBHBIMA
THAPONIN3 Kpaxmasia nojx aeiicrBueM amwiasel. 50. PasnokeHuwe mepokcuaa BOAOPOJAA MOJ
neictBueM karanasbl. S51. JlelicTBUEe neruaporeHasbl Ha METUJICHOBBIM cuHuU. 52. McnbeiTanue
PacTBOPUMOCTH aJpECHAIMHA B BOJAC W COJIsIHOM kuciorte. 53. OOHapyXeHUEe acMpUHA B TOTOBOM
JIEKapCTBEHHOH opMe.

IIpakTuyeckue padoTsbl.

9. JleiicTBue (hepMEHTOB Ha pa3IMYHbIC BEIECTBA.

10. AHanu3 HEKOTOPBIX JICKAPCTBEHHBIX MpEnapaToB (aclUprHa, apaneTamMmoa).






3. YueOHoO-TeMaTHYecKHi myiaH 3 yac B Heaearo; Bcero 102 4.

YMK O.C.I'abpuensina
HAUMEHOBAHUE BCEI'O [IIPAKTHYECKHUE KOHTPOJIBHBIE
TEMBbI YACOB |PABOTHBI PABOTBI
Beenenue )
Tema 1. Ctpoenue u 9
KJIacCU(UKALIHS
OpPTraHUYECKUX
COCIMHECHUM.
Tewma 2. Peakuun 7 Kontponbnas padota Nel

OpPraHUYECKUX COCOUHEHUIN

Tema 3. YrieBogoponsr |26

Tewma 4. 26
Kucnopoaconep:xarue
yTIEBOIOPOIbI

Tema 5. 9
VYrieBoabl

Tema 6. 10
A3oTtcoaepikaiue
COCTMHECHUS

Tema 7. buosornuecku 8
AKTUBHBIC OPraHUYECKHE
COEUHEHUS

O06001IeHNEe 1 2
CUCTEMAaTU3aLU
HToro 102

1.KauecTBeHHBIN aHAIN3
OpraHUYECKUX
COCIUHCHHI.
2.Y151eBO10POIbI

3. CiupThl U HEHOIBI
4. Anpaerunsl 1 KETOHEI
5. KapOoHOBBIE KHCITOTHI

6. YraeBobl
7. Unentuduxanus
OpPTaHUYECKUX COCTUHEHUM

8. AMUHBI. AMUHOKHUCJIIOTHI.
benxu

1o TeMaM «CTpoeHue u
Kiaccuukanus
OpTraHUYECKUX
coequHeHU» u «Peakuu
OpPraHUYECKUX COCAUHEHUIN

KonTtponsHast pabora No2
0 TeMe «Y TJICBOIOPO/IbD».

KonTponbnas padora Ne 3
10 TeMe

«CrupTsl, heHOIbI,
KapOOHMWJIbHBIC
COEMHEHUS.
KonTponsHas padora Ne 4
no Teme «Kapb6oHOBbIE
KHCIIOTBI ¥ KX
IPOU3BOTHBICY.

KonTposnbHas padora Ne 5
10 TeMaM «YTJIEBOJbI» U
«A30TCoepKaIme
COCMHEHUS.

HtoroBast KOHTpOJIbHASA
pabota (Neb)
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5. KanennapHo-TemaTnyeckoe miianuposanue. Xumus 10 kiaace npoduiib

Ne | Kanen-napusie Tewma, Tun ypoka, [Inanupyemsie pe3yabTaThl Bunst TBopueckas, DopMBI KOHTPOJIS,
ypoKa CPOKH pErHOHAIIBHBIN OCBOSHHE MPEIMETHBIX SHAHMIH VY JESTENBHOCTH, HCCIIEI0BATEIbCKAS
KOMIIOHEHT, (6a30BbIE TOHSTHS) dhopma paboThl MIPOCKTHAs
npodopHeHTaLUs JIeSITENBHOCTD
ydanmxcs
Baenenue (5 yacoB)
1 1 Hen Mecrto u poiib IIpeamet oprannueckoi xumuu. | Ilenenonaranue, Pabora ¢ ITemaroruyeckoe
CEHT oprannueckoi XuMun B | OCOOEHHOCTH CTPOCHUS U oTpeieNieHHe TEMbI ypOKa, | y4eOHUKOM. HaOIro/IeH e,
CHUCTEME HayK O CBOMCTB OpraHUYECKUX COCIU- aHaJn3 0OBEKTOB JEMOHCTp. MaTep (poHTaIBHBIH
HPUPOLE. HEHUU. 3HAYEHUE U POJIb Opra- onpoc
Ypok u3ydeHus HOBOro | HUYECKOW XMMHH B CUCTEME
MaTepuana €CTECTBEHHBIX HAYK U B )KU3HU
obmectBa. Kpamxuil ouepk
ucmopuu pazeumusl
Op2aHUYeCKOU XUMUU
2 1 Hen Teopust crpoeHust Jlpennoceuiku co3gaHus YMeHHe opraHuzoBaTh PaGora c CoobmieHue mo CaMOKOHTpOIIb,
CEHT OpPraHHYECKUX TEOPUU CTPOCHHUS BEIIECTB: BBITIOJTHEHHE 3aJaHUH MOJEISIMH OPT. TeMe MHIAVBUAYAIBHBIN 1
COETMHEHUN paboThI MpeIeCTBEHHUKOB, YUUTEIS COTIACHO BEIIIECTB rpyHIoBOit
A .M.bytneposa. pabotsr A.Kekyne u YCTaHOBJICHHBIM IIPAaBUIIaM KOHTPOJIb
KomOunnpoBaHHbIi O.0paHKIaH/Aa, y4acTHE B paboThl B KaOuHETE
cwesze B r.11Ineliepe.
OCHOBHBIE TTOJNIOKEHUS TEOPUH
crpoenus A. M. Bytneposa.
XHUMHYECKOE CTPOCHHE U
CBOIMCTBA OPraHUYECKUX
BeniectTs. [IoHATHE O rOMOTIOrNH
u romonorax. Mzomepus
3 1 Hex Crpoenue aroma DJIeKTPOHHOE 00J1aK0 U OpOu- Pa3BuTHe HaBBIKOB Pabora c WHuBuyaibHbIH
CEeHT yraepoaa. TaNb, UX POPMBL. DJIEKTPOHHBIE | CAMOOIIEHKH U YIeOHUKOM. Y TPYIIIOBON
KomOuHupoBaHHbII 1 3JIEKTPOHHO-TpaduiIecKre caMOaHaJIn3a. JIEMOHCTp. MaTep KOHTPOJIb
(opMyIIbl aTOMOB yTiIepoja B
HOPMAJIbHOM H BO30YXAEHHOM
coctosiHUAX. KoBasileHTHast CBS3b
U €€ Pa3HOBUIHOCTH (CHIMa U
mu- cBs13b). OOpazoBaHue
monekyt Hz, Clz, N2, HCI, H20,
CHs, CoHs, CoH2
4 2 Hex Banentnsie coctosnus | IlepBoe BanenTHOE cocToganue — | dopMupoBaHue Pabora ¢ ®poHTATBHBINA
CEHT aToMa yrjiepoja. (sp*-rubpuausanus) Ha IPUMEPE | OCO3HAHHOTO U MOJEISIMH OPT. KOHTPOJIb
KomOuHnpoBaHHBIN MOJIEKYJI METaHa U 3TaHa. JI00pOKeNaTeTHLHOTO BEIIECTB




BTopoe BalleHTHOE COCTOSHUE
(sp? ruGpuausanus) Ha

OTHOIIICHUSI K MHEHHIO
JPYTOTO YeJ0BeKa.

5 2 Hex BasieHTHBIE COCTOSIHUSL | IIPUMEPE MOJIEKYJIbI STHIICHA. CocraBnare miaH pemenus: | Pabora ¢ Pemenue WnpuBuayansHbIi
CEeHT aToMma yriepoaa. TpeTbe BaleHTHOE COCTOAHHUE - | TpobiieMsl. Paboras mo MOJIEJISIMU OPT. 3aHUMAaTENbHBIX KOHTPOJIb
KomOunupoBaHHbIi SpP-rubpuau3anys - Ha IpUMepe | TUIaHy, CBEPATh CBOU BEILIECTB 3aga4
MOJIEKYJIbI alleTHIICHA. JEHCTBUS C LETbIO U, TIPU
I'eomeTpust MONEKYI 3TUX HEOOXOIUMOCTH,
BEIIIECTB U XapaKTEPUCTHKA HCIPABIJIAThH OIINOKH
BUJIOB KOBAJICHTHOM CBSI3H CaMOCTOSITEIHO.
Tema 1. CTpoenne u ki1accu@ukanyus OpraHnYecKnx coeJuHeHnil. (9 yacoB)
6/1 2 Hex Knaccudukarms Knaccudukanus opranmueckux | CpaBHEHHE, aHAIN3, PaGora c CaMOKOHTpOITB,
CEHT OPraHWYECKUX COEUHE- | COCANHEHHIA IO CTPOCHHUIO HabmroIeHUE yUeOHUKOM. VMHIUBUAYaTbHBIN 1
HU. YIIIEPOIHOM LENU: alUKINYEC- JEMOHCTp. MaTep TPYIIIOBOM
VPpOK u3ydeHust HOBOTO | KM€, LUKINYECKUE, PA3BETBIICH- KOHTPOJIb
MaTepuana HBIE, HEPA3BETBIICHHBIE; 110 THITY
ATOMOB B LIEIIH; 110 HAJTMYHIO WU
OTCYTCTBHIO KPAaTHBIX CBA3EH; 110
0COOEHHOCTSIM DIICKTPOHHOTO
CTPOCHHSL.
7\2 3 Hen Knaccudukarnmst Knaccudukarus opranideckux | YMeHHE OpraHu30BaTh Pabora ¢ WnpuBuayansHbIi
CEHT OPraHWYECKHUX COEMHE- | COCAMHEHHH M0 (QYHKIINOHAIb- BBITTOJIHEHHE 3a/TaHUH MOJIEIISIMH OPT. U TPYMIIOBON
HU. HBIM TPYIIIaM: CIHPTHL, PEHOIBI, | YIUTEINS COTIIACHO BEILIECTB KOHTPOJIb
AJMUHUCTpaTUBHAS npocThie 3UPHIL, abJIETU/IBL, YCTaHOBJIEHHBIM IpaBUJIaM
KOHTpOJIbHAS paboTa. KETOHBI, KAPOOHOBBIE KUCIIOTHI, | paboThl B KAOMHETE
KoMOuHMpOBaHHBIH CJIOKHBIE AUPBI
8\3 3 Hen Knaccudukarmst Knaccudukarus opraHimdeckux | YMeHHE OpraHu30BaTh Pabora ¢ WupuBuayansHbIi
CeHT OPraHWYECKHUX COEIMHE- | COCAMHEHHH M0 (QYHKIIMOHAIIb- BBITTOJIHEHHE 33/TaHUH MO/JIEIISIMH OPT. U TPYIIIOBON
HU. HBIM T'pYIIaM aMHHBI, HU- YYUTEIS COTIIACHO BEILIECTB KOHTPOJIb
KomOunnpoBaHHbIi TPOCOEANHEHHS, aMUHOKHUCIIOTBL. | YCTAHOBJICHHBIM MPaBHIaM
Knaccudukarus mo paboThI B KaOMHETE
MOJIEKYJISIPHOM Macce:
MOHOMEDHI U MOJUMEPBI.
9\ | 3Hen OcHOBBI Homenknatypa TpuBuanbHast PasBuTue HaBBIKOB PaGora c Coobmienue mo DpOHTAIBHBIN
CEeHT HOMEHKJIaTypHhl ( ucropuueckas), CaMOOLICHKH U MOJIEJISIMH OPT. TeMe KOHTPOJIb
OpTaHUYECKUX panroHaibHas, MeKIyHapOIHas | caMOaHaIH3a. BEIIECTB
COEIMHEHU. NIOITAK. IIpuniuns
KomOunupoBaHHbIi COCTaBJICHUSI Ha3BaHUI
OpraHUYECKUX COeIMHEHUH T10
10\5 4 yen OCHOBBI palMOHAIBHON HOMEHKIATYPE: dopMupoBaHUE Pabora co WHnuBu Iy TbHBINA
CEHT HOMEHKIATYPBI IPOM3BOIHOC OT MPOCTCHIIICTO OCO3HAHHOIO U CXEMaMH, KOHTPOJIb
OpPraHUYECKHUX HIPpEACTABUTEIA pAAa, JI00pOKeNaTeTHLHOTO TabauIamMu




COETMHEHH. anQaBUTHBIHN MOPSIOK OTHOIIICHUSI K MHEHHIO
KomOuaMpOBaHHBIH MIEPEYUCIICHUS 3aMECTUTENEN. JIPYTOTO YeoBeKa.
[IpuHIHAITEI cOCTaBIEHUS
Ha3BaHUI OpraHUYeCcKuX
COEIMHEHHI 1T0 HOMEHKJIAType
HIOITAK: BBIOOp TIIaBHOM TIETIH,
CTapUIMHCTBO 3aMECTUTEIICH.
11\6 4 nen Nzomepus B Wzomepus, pyHKIIMOHATEHBIC CocraBnaTs iad pemenus | Pabora B mapax CocraBneHue Ilemarormyeckoe
CEHT OpPraHUYECKON XUMHUU U | TPYHIBI B OPTaHUYCCKUX npoOsieMsl. PaGoTas mo TEXHOJIOTMYECKON | HaOJIoIeHuE,
ee BUJIbI. COEIMHEHMSIX. 3aBUCUMOCTh IJIaHy, CBEPSATH CBOU [EMOYKH AHANBUAYATbHBIA 1
KoMOmHMpOBaHHBIH CBOWCTB BEILIECTB OT JIEUCTBUSA C LIENbIO U, IPU TPYIIIOBOI
XUMHUYECKOTO CTPOCHHUSI. HEO00XO0TUMOCTH, KOHTPOJIb
CtpyKTypHas H30MepHs U €€ HCIIPABIISATH OLTHOKH
Bugpl. [IpocTpancTBeHHas CaMOCTOSITEIHHO.
12\7 4 nen W3omepust B M30MepHs U € BUIBL ®opMyITUPOBATH PaGora ¢ ®poHTAIBHBIIA
CEHT OPraHNYEeCKOM XUMUHU M | TEOMETPUUYECKAs U ONTUYECKast. | COOCTBEHHOE MHEHHE YICOHUKOM, KOHTPOJIb
€€ BUJIbI. buonornueckoe 3HaUeHHE OII- TTO3HIIHIO, Ta0IMIaMu
KombuanpoBaHHEIT THYECKOH N30MEPHH. apryMEHTUPOBAThH U
KOOPJAHHHUPOBATh €€ ¢
NO3ULIMSIMU TAPTHEPOB
13\8 1 Hen O06001eHne n Krnaccudukanus opraHuueckux Pa3BuTHEe HAaBEIKOB Pabora ¢ MNHnuBunyanbHbINA
OKT CHCTEMAaTH3aINS coequHeHnid. Homenkmnarypa CaMOOIIEHKH H YIeOHUKOM, U TPYIIIOBON
3HaHMI 110 CTPOCHUIO U | TPUBUAJIbHAA caMOaHaJIn3a. TabaunamMu KOHTPOJTb
KJIacCU(pUKAITIU ( mcTopudeckas), paruoHaIbHas,
OpPraHUYECKUX MexxayHapoanas WIOITAK.
COEJIMHEHUN
14\9 1 Hen O060011enne u Krnaccudukanus opranmueckux | YMeHHE CTPOUTH PabGora B rpynmax OpOoHTATBHBIN
OKT CHCTeMaTH3aIS coequHeHnd. Homenkmarypa a¢ddhexkTruBHOE KOHTPOITb
3HAHWIA TI0 CTPOCHUIO | TPUBUAJIBbHAA B3aMIMOJICCTBHE C
KJ1acCU(pUKAIIU ( ucropudeckas), palliOHaNIbHASL, | OAHOKIIACCHUKAMU MPH
OpPraHUYeCKUX Mexaynapoaaas WIOITAK. BBITIOJIHEHUH COBMECTHOM
COEJTMHEHUH paboTHI
Tema 2. Peakuuu opraHu4vecKux coequHeHuii (7 4acoB)
15\1 1 Hen Tunel XUMHYECKHIX TuIbl XUMUYECKUX PEeaKUil B CocraBisats 1u1aH penienns | Pabora B mapax WNunuBunyanbHbIN
OKT peakiuii B opraanyeckoi xumud. Peakiuu | mpobnemsl. Pabotas mo KOHTPOJIb

OpraHUYeCcKON XUMUHU.
Peaxiuu
MIPUCOEANHEHUS U
3aMeIeHHS
KomOunnpoBaHHbIi

paauKaIbHBIE U HOHHBIE.
IlonsTHe 0 peakusax 3amerne-
Husl. ['aioreHnpoBaHue AJIKaHOB
Y apEHOB, LIEJIOYHON I'MIPOJIU3
rajioreHankaHoB. [lonsarue o
peakuusax MpUCOeANHEHUS.
I'mapupoBaHue, THAPOraIOreHH-

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




16\2 2 Hen pOBaHUE, raJOTeHUPOBAHHUE. DopMyITHpPOBaAThH Pabora c Ilemaroruyeckoe
OKT Tunst XUMHHCCKHX Peaknun monmmMepuzanuu u cOOCTBEHHOE MHEHHUE U YIeOHUKOM, HaOroACHHE,
peakuuin s nonukoHaeHcanuu. [lonarue o MO3HILIUIO, Ta0JIMIaMu WHIMBHUTy JIbHBIA U
OPTaHHICCKON XUMHH. | heaxmpax oTmeruienus. Jlerun- | apryMeHTHPOBATh 1 IPYITIOBO
Peaxiyin pupoBanne. Jlernmparanus. KOOPIMHUPOBATE €& ¢ KOHTPOJIh
TIPUCOCAMHCHIA 1 JeruapoxnopupoBaHue Ha MO3UIMSIMH TAPTHEPOB
3aMCIICHI . TIpHMepe rajJoreHaakaHoB.
KomburnposanHbiit [ToHATHE O KPEeKUHTE aTKaHOB.
17\3 2 "Hen Peakiuu otuierieHust Peaxiunu H30Mepfl3auﬂn' Pa3Burtue HaBBIKOB Pabora B rpymnmax ®poHTaNBHBIN
OKT Y U30MEepHU3aIlnu. FOMOHHT“H%CKHH HTCTCPOIH- | capooneHkn U KOHTPOJIb
KoMOMHUPOBAHHBIH THICCKIN PA3pbIB KOBAICHTHON | o\ 0apanmsa.
xuMuyeckol cBszu. [lonstue o
18\4 2 Hen Peakruu oTmierieHust HyK1eoduIe H oMeKTpoduIe. Oco3naBatb moTpedbHOCTh | PaboTta ¢ Coobmenune 1o Ilemarormyeckoe
OKT Y NU30MEepHU3aIliu. B3anMEOE BIMAHKE ATOMOB B Y TOTOBHOCTb K YIeOHUKOM, TeMe HaOIIro/IeHue,
KomOuHmpoBaHHbII MOJICKY/TaX OpraHiieckux camMo00pa30BaHUIO JEMOHCTP. WHIMBHTy JIbHBIA U
BEIIECTB. I/Ixil)lyKTnBHbm u rpyNIoBOi
ME30MEPHBIH d3PPEKTHI. 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 YCTaHOBJICHWE TIPUIHHHO-
MOJIEKYJIE. CJIEJICTBEHHBIX CBSI3€el
KomOuH1poBaHHBIT
20\6 3 Hex O600menue n CrpoeHue u ®opMyaHpoOBaTh Pa6ora B rpynmnax | Pemenune OpoHTATBHBIN
OKT CUCTEeMaTH3aIns KJIACCU(DHUKAIIHS OPTaHUYECKUX | COOCTBEHHOE MHEHHE U 3aHUMATEIbHBIX KOHTPOITb
3HAHUU O CTPOCHUU U coequHeHUM. THIIBI XUMHYECKHUX | TTO3HUIIHUIO, 3a7a4
KIacCUpUKaAIUK opra- | peakmnwuid. M3omepus apryMEeHTUPOBATh U
HUYECKUX COCTUHEHH, KOOPJMHHUPOBATEH €€ C
XUMHUYCCKUX PEAKIUIX MO3UIMSIMH TAPTHEPOB
B OPraHUYECKOU
XUMHUH.
Komb6uaMpOoBaHHEIH
21\7 3 Hen KonTponbhas pabora YMeHue cTpouTh WNunuBuyanbHbIH
OKT Nel mo remam JIOTHYECKOE paccyKIeHUE, KOHTPOJIb

«CtpoeHue u
Kiaccuurarus
OpPTaHUYIECKUX
COCIMHEHUID 1
«Peaknmu
OpPraHUIEeCKUX
COCAMHCHUIDY

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




Tema 3. YrieBogopoasn! (26 4aco)

22\1 4 men AJIKaHBI I[IpenenbHble YIIEBOAOPOIBL, Oco3znaBatb motpebroctp | Pabora ¢ Texctom, | CooOrienne, Ilenarorngeckoe
OKT Crpoenne, H30MepHs, | oGurast GopMysia, roMosoridec- | 1 TOTOBHOCTb K CpaBHEHHE npe3eHTaluu HaOIr0/IeHHE,
HOMEHKJIaTypa, Kasi PA3HOCTD, XUMUUECKOE caM000pa30BaHUIO WHIUBUAYabHEIH 1
noxydeHne n ctpoenne. KoBaseHTHBIE CBS3M TPYIIOBOM
(u3nueckue cBOiCTBa. 3 KOHTPOJIb
N B MOJIEKYJIax, Sp° —THOpHIH3a-
KoMOuHMpOBaHHBIH
uus. 3oMepus yriepoaHoro
CKeJleTa.
23\2 4 Hen AnKaHbI. Cucremarmaeckas Oco3naBartb notpebHocTh | Pabota ¢ TexkcToMm, | CooOrieHue, ITenaroruyeckoe
OKT CrpocHue, H30MEPHS, | HOMEHKIATYpA. ONPECICHAE U TOTOBHOCTH K CpaBHEHHE Mpe3eHTaluu HaOIr0/IeHNE,
HOMEHKJIaTypa, MOJIEKYISPHOH (POPMYIbI caM000pa30BaHHIO WHIMBUAYabHbIH 1
foaydeHue H ra3000pa3HOTO YIIIEBOIOPO/Ia TPYIIOBOH
(u3nveckue cBoiCTBa. . KOHTPOJIb
N M0 €T0 IUIOTHOCTH ¥ MaCCOBOH
KoMOuaMpOBaHHBIH
JIOJIH DJIEMEHTA.
24\3 4 Hen XUMHYECKHE CBOUCTBA | XHWMHUECKHE CBOWCTBA: dopMupoBaHUE Pa6ora co OpoHTATBHBIH
OKT aJIKaHOB. TOpeHUE, TAIOT€HUPOBAHUE, OCO3HAaHHOT'O N cX€MaMi, KOHTPOJIb
KoMmOuaMpOBaHHEIIH TepPMHUECKOe Pa3ioKeHNE, TOOPOXKENATENEHOTO Ta0InIaMu
JIETHIPUPOBAHNE, OKHUCIICHNE, OTHOIICHUA K MHCHUIO
JPYTOTro YeJI0BeKa.
n3omepuzanus. MexaHuzm
OneHnBaHNe Pe3yIbTaTOB
peakuuu 3amenieHus. Peakuus N
CBOCH JIeSITEFHOCTH Ha
Bropua. ypoke
254 5 Hen XyUMHUecKie cBoiicTea | XAMUUYECKHE CBOICTBA: dopmupoBaHUE Pa6ora co DpoHTaNBHBIN
OKT ATKAHOB. rOpeHHe, TaloreHHPOBAHIE, OCO3HaHHOTO U CXEMaMH, KOHTPOITb
KOMOUHMPOBAHHBIIO | TEPMHUYECKOE Pa3lIOKEHHE, JI00porKeaTeIbHOro TabUIaMH
JETUAPUPOBAHUE, OKHCIICHHE, OTHOIICHUA K MHCHUIO
JPYTOTO YeJIoBeKa.
nzomepuzanus. MexaHuzm
OneHuBaHue pe3yIbTaTOB
peakuuu 3amenienus. Peakuus N
CBOEH JIEATETLHOCTH Ha
Bropua. ypoke
26\5 5 Hen AJTKEHBL. HemnpenenbHbie yriIeBOI0pOABI Oco3HaBath moTpedHocTh | Paborta c Coobmenue 1o WHnuBu Iy TbHBIN
OKT Crpoenue, u30Mepus, | psaa STHiIeHa (alKeHsl), SP° — U TOTOBHOCTH K y4eOHUKOM, TeMe U TPYIIOBON
HOMEHKJIaTypa, ruOpuan3anms IeKTPOHHBIX camMo00pa30BaHUIO JEMOHCTD. KOHTPOJIb
(m3nyeckue CBOMCTBa, | OpOMTasIel YIIIepOJHBIX aTOMOB,
MOJTy4eHHUE 6 —1 m-cBsA3el. Mzomepus
KomOuHMpOBaHHBIIH YIJIEPOAHOTO CKENeTa U

MOJI0KEHUS TBOMHOM CBSI3H.
Howmenknarypa.




I'eomeTpuyeckas nzoMepus.

27\6 5 Hen AJIKCHDI HenpenensHbie yriaeBogopos! YMeHue cTpouTh Pabora ¢ 3amuTa npoekToB | HAMBUIYanbHBIH
OKT Cr oeHI/ie H3OMEDHS psna STuneHa (aIKeHsl), Sp? — JIOTUYECKOE PACCYXKICHNE, | yIeOHHKOM, 1 TPYTIIIOBOH
HOEICHKJ‘IazF . pHd, rUOPUAN3ANHUS IIEKTPOHHBIX BKJIFOUAIOIICE Ta0IMIaMu KOHTPOJIb
ypa, opOuTanei yriaepoaHbIX aTOMOB, | YCTAaHOBIEHUE MPUYUHHO-
(hu3uIecKue CBOMCTRA, N .
6 —u m-cBszeit. Mzomepus CIIEJICTBEHHBIX CBA3CH
MOJTyYeHUE
. YTIEPOTHOTO CKEJIeTa ’
KomOnHUpOBaHHBIIH N
TIOJIO’KEHUS! IBOMHOM CBSI3H.
Homenxknarypa.
I'eomeTpuyeckas nzoMepus.
28\7 2 Hen . Peaknnn mpucoemnHeHus. AJleKkBaTHO HCIIONB30BaTh | Pabora ¢ O poHTATHHBIHA
XUMHYECKHE CBOUCTBA
HOSI0 ATKEHOB Peakuuy OKMCIICHUS U TTOJIUME- | PEYb JIJIS TUITAHUPOBAHUS U | YICOHUKOM, KOHTPOJIb
) . pu3anuu ankeHoB. [IpuMeHeHne | peryssiuuu cBoei Ta0InIaMu
KoMOuHMpOBaHHBIH o
AJKEHOB HA OCHOBE WX CBOMCTB. | AESITETHHOCTH
MexaHu3M peakuuu MIEKTPo-
(UITBHOTO TPUCOCTUHECHHUS K
ankeHaM. OKHCIICHUE alKEHOB B
MSATKUX U )KECTKUX YCIOBHUSX.
IIpaBuno MapKkoBHUKOBA.
29\8 2 Hex . Peakunn nprcoennHeHMS. AnexBaTHO MCTIONBK30BaTh | Pabora ¢ OpoHTATBHBINA
XUMHUYECKUE CBONCTBA
HOSI0 AKEHOB Peakumy okucneHUs v TOMMe- | PeYb IS IUIAHUPOBAHUS U | YIEOHUKOM, KOHTPOITb
) . W3aluu ankeHoB. [[pumeHenne €ryJIsSIlIUU CBOEU Ta0JIMIaMu
KomOuHMpOBaHHBIH pratl p o PeryJIAn H
aJIKEHOB HA OCHOBE UX CBOWCTB. | JIEATEIHLHOCTH
MexaHn3M peaKIiy JIEeKTPO-
(UITBHOTO TPUCOCTUHEHHUS K
ankeHaM. OKHCIIEHUE ATKEHOB B
MSTKUX U )KECTKHAX YCIOBHUSX.
[IpaBuino MapKOBHUKOBA.
30\9 2 Hex O06006111EHYE U AJIKaHEBI, aJIKEHEL. PasBuTHe HaBBIKOB Pabora c DpoHTANIBLHBIN U
HOS0 CHUCTEMaTH3AIIHS Homenknatypa, nzomepus, CaMOOIICHKH U YUICOHUKOM, WHIMBHTy aJTbHBIN
3HAHUH TI0 TeMaM CBOICTBa, IOJyUYCHHE, caMOaHaJIH3a. JEMOHCTP. KOHTpPOJIb
«ATKaHBD U MIpUMEHEHNE
«AJIKEHBD)
31\10 3 Hen O0006111EHYE U VcTaHOBIEHUE XUMHUYECKOM Pa3BuTHe HaBBEIKOB Pabora o Pemenune OpoHTATBHBINA U
HOSI0 CHUCTEMaTHU3ALIMS (hopMyJTBI BEIECTBA 1O CaMOOIICHKH H o0pa3siry 3aHUMATEIbHBIX WH/IUBHTy aTTbHBIN
3HAHWH 110 TeMaM MAacCOBEIM JIOJISIM 3JIEMEHTOB U caMoaHaIH3a. 3amaq KOHTPOJTb
«ATKaHBD) U MPOAYKTaM TOPEHUS
«AJIKEHBD)
32\11 3 Hen AJIKUHBI. ['omonoruueckut pssi anKuHOB. VYMenue BoLIEATH I1aBHOE | PaboTa co WHnuBuyanbHbIH
HOSI0 Crpoenue, n3oMepus, O6mmas ¢popmyna. CtpocHwme B TEKCTE, CTPYKTYPHUPOBATh | CXEMaMH, KOHTPOJTb
HOMEHKJIaTypa, MOJICKYJIBI allCTUIICHA U IPYTUX | y4eOHBIN MaTepuan Ta0IMIaMu

TMOJIYYCHUC U

AJIKMHOB. I/I30Mep1/m AJIKWHOB.




(hmu3uIecKue CBOMCTRA.
KoMmOnHUpOBaHHBIH

Homenxknatypa ankunos. [Tomy-
YeHHE aJJKUHOB: METAaHOBBIA U

33\12 3 Hexn XumuvecKre CBoicTBa | KapOuaHbIi criocoOsl. dusudec- | YMeHHe CTPOUTH Pabora B mapax WHuBuyaibHbIH
HOSI0 AJIKMHOB. KH€ CBOMCTBa alIKNHOB. Peaknnu | sddextruBHOE U TPYyNIIOBOX
KomOuaMpOBaHHBIIH MIPUCOEIUHEHUS: TAIOTEHUPOBA- | B3aUMOJICHCTBHE C KOHTPOJIb
HUE, TUAPOTAIIOTCHUPOBaHUE, OJTHOKJIACCHUKAMHU TPU
runparanus (peakius Kyuepo- BBITIOJTHCHHH COBMECTHOM
Ba), THApUpOBaHue. Tpumepu- paboThI
3alus alleTHiIeHa B OCH30II.
OKHCJICHHE AJIKHHOB,
3413 | 4 Hen Askaenst. CTpOCHHE [NonsiTue 0 JUEHOBBIX Oco3HaBatb MoTpeObHOCTh | Paborta ¢ Coo0mieHue 1mo [Tenarornyeckoe
HOsIO MosTeKyT I/I?,'OMTC‘I;)I/ISI yraeBonoponaax. Kayayk kak ¥ TOTOBHOCTB K YIeOHUKOM, TeMe HaOIIro/IeHue,
HOMeHKJ'I,aTypa. ’ MPHUPOHbIH NOMMMED, €ro caM0o00pa30BaHMIO JIEMOHCTD. MHJMBHy LRI 1
. CTpOCHUE, CBOICTBA, TpyIIOBOI
KoMmOuaMpOBaHHEIIH
BYJIKAHH3AIIHS. KOHTPOJIb
35\14 | 4 Hen XuMudeckne cBoiicTBa | Peakium nmpucoeanHeHus, YMeHnue cTpouTh PaGora c 3amuTa poekToB | OPOHTATBHBINA
HOsIO ankanueHoB. Kayuyku. | momumepusaruu. OCOOCHHOCTH | JIOTUYECKOE PACCYXJACHUE, | yUCOHHKOM, KOHTPOJIb
Pe3una. peaKuuii MPUCOETNHEHUS K BKJIFOYAKOIIIEe Ta0JIMIaMu
KoMOuaMpOBaHHBIH aNKaINeHaM C COTPSHKCHHBIMH YCTaHOBJICHHE TTPUINHHO-
n-cBs3sMu. ComoIMMepU3anus CJICJICTBCHHBIX CBS3CH
36\15 4 wen Huxnoankansl. IlonsTHE O NMKIOAIKAHAX U UX YMeHue cTpouThb Pabora ¢ WNunuBuyanbHbIN
HOsIO Crpoenue, nzomepus, cBoiicTBax. ['oMonornyeckwmii JIOTUYECKOE PACCy)KIACHHUEe, | PUCYHKaMH, KOHTPOITb
HOMEHKJIaTypa, psa u obrias Gopmyiia BKJIFOUAIOIIEE CXEMaMHu,
CBONCTBa LUKJIOANKaHOB. M30mepust. YCTAaHOBJICHUE MIPUYMHHO- | IPHOOpaMu
KoMOuHMpOBaHHBIIH XuMHUYecKue CBOMCTBA CJIEJICTBEHHBIX CBsI3eH
[UKJIOATKAHOB: TOPEHHE,
pasnoKeHHe, pauKaIbHOES
3aMeleHIe, H30Mepr3aIlusl.
Oco0sIe cBOMCTBA
IIAKJIONPOTIaHa, ITMKI00yTaHAa.
37\16 1 HEen IIpakTrueckas IIpaBuna paGoTsl B YMeHue cTpouTh Pabora c Uccnenosanue NuaauBuyanbHbIN
JIeK pabota Nel. nmaboparopuu. JIOTUYECKOE PACCYXKICHHUE, | PUCYHKaMH, BBIJIaHHBIX KOHTPOITb
«KauecTBeHHEIN KauecTBeHHbIN aHaIN3 BKJIIOYAIOIIEe CXEMaMmH, BEIIIECTB
aHaJIM3 OPraHMYECKUX | BEIIECTB. YCTaHOBJICHUE TIPUYMHHO- | IprOOpamMu
COCTUHECHHID». CJIEJICTBEHHBIX CBS3CH
Y pOK-IpaKTHKYM
38\17 1 HEen ApomaTudaeckue Apensl. DnekTponHoe cTpoeHrne | Paboras mo miany, Pabota c TexcTom, WHnuBu Iy TbHBINA
JeK YTJIEBOIOPOIBL. MOJIEKyJTBI. ["'oMosoru 6€H30M1a. | CBEPSATH CBOM JCHCTBUS C CpaBHEHUE KOHTPOJIb

CrtpoeHue MONeKyIbl
Oenzona. Ousnyeckue
CBOICTBA U CIIOCOOBI

W3omepus B psiry TOMOJIOTOB.
[TonydeHnue u npuMeHEeHNE
OeH301a ¥ €T'0 TOMOJIOTOB.

LEJBIO U, TIPH
HEOOXOIMMOCTH,
HCTIPABIISATH OIMIHOKH




MIOJTyYEHUS apEHOB. CaMOCTOSITETTHHO
KoMmOnHUpOBaHHBIH
39\18 | 1 Hen ApomaTtudeckue Apensl. DnektponHoe cTpoeHue | Oco3HaBaTh MOTpeOHOCTH | PaboTa ¢ TekcTom, OpoHTATBHBIN
JeK yTJIEBOIOPOIBI. MoJekyibl. ['omonoru 6eH3ona. | ¥ TOTOBHOCTH K CpaBHEHHE KOHTPOJIb
Crpoenune MOIEKyIbI N3omepus B psy TOMOJIOTOB. camM000pa30BaHHIO
oenzona. ®usnueckue | [lomydueHnue n npumeHneHue
CBOHCTBA U CIIOCOOBI OcH30J1a ¥ €ro TOMOJIOTOB.
MOJIYYEHUS] apEHOB. XuMudeckue cBoicTBa OeH30a:
KoMmOnHUpOBaHHBIH peaknuu 3amMemieHus (OpoMupo-
40\19 | 2 men Xineckie crofictsa | BATHS HUTpOBaHUe), npucoequ- | Oco3HaBaTh MOTpeOHOCTH | Pabora co CooOuienue, OpoHTATBHBIN
JIeK 6 HEeHuA (Bomopozna, 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 cBoiicTBa Oenszona: | OcozHaBaTh notpedHOCTs | PaboTta co Coobuienue, OpoHTaIBHBIH
TIeK XuMigecKie cBoficrpa | PCAKIAH 3aMCIICHAS (6bpoMupo- | ¥ TOTOBHOCTH K CXEMaMH, Mpe3eHTAIHS KOHTPOJIb
6emsona. Tpmvenemme | BHS HUTPOBaHHE), IPUCOETN- | caM0o0Opa30BaHUIO Ta0IUIaMu
p
KoMGHHupoBaHHbiii HeHus (Bogopoja, xjopa). B3a-
WMHOE BIIMSHHE aTOMOB B MOJI€E-
KyJIe TOJyoJIa.
42\21 | 2 Hen I'enetnyeckas cBs3b Cpasaenue ctpoenus u cBoicTB | CocraBisTh miaH penieHus | Pabora B mapax WNunuBuayanbHbIi
JIeK MEXIy Klaccamu NpeaeNbHBIX, HeMPEAeTbHbBIX U npobnemsl. Pabotas o KOHTPOJIb
YTIIEBOIOPOJIOB. apOMaTHYECKUX YTIEBOJIOPOJIOB. | TUIaHY, CBEPITH CBOU
KoMOuHMpOBaHHBIH B3anMocBs3b TOMOJIOTHYECKUX | AEWCTBHUSA C IEIBIO U, IPU
PSITOB HEOOXOIMMOCTH,
HCIIPABIISATH OITHOKH
CaMOCTOSITEITHHO
43\22 3 Hen ITpupoanbie uctou- [TpupoaHsbIil 1 NOMYTHBIN YMeHue cTpouTh Pabora c TekctoMm, | Peknama Beriectsa | MHIuBUayaibHbIH
TeK HUKH YTICBOAOPONIOB. | HE(TSIHOM ra3pl, UX COCTaB U b peKTHBHOE CpaBHEHHE KOHTPOJIb
Hedrs, mpupoansrii WCIIONIb30BaHNE B HAPOJAHOM B3aMMOJICHCTBUE C
ra3, KAMGHHBIN yronb. | xo3sicTBe. HedTh, €e cocTaB M | OJHOKIIACCHUKAMH TTPH
N3yuenue HOBOTO cBolicTBa. @paKkMOHHAS IIEepe- BBIITOJIHEHUH COBMECTHOMN
MaTepuaa ronka Hedtu. Kpekunr u apoma- | paboTh
TU3aH HEPTEPOAYKTOB.
44\23 | 3 men OxpaHa OKpYKaOIIeH Cpe/Ib. YMeHue CTpOUTH Pabota c TekctoMm, | Pexnama BemectBa | MHIuBHIyaTbHBIN
JeK [pupoxansie ucrou- OxTaHOBOE YNCII0 OEH3HHOB. 3dPeKTHBHOE CpaBHEHUE KOHTPOJIb
HHUKH yTIeBogopoaoB. | CrocoObl CHIXKEHUS TOKCUY- B3aMMOJIEHCTBHUE C
Hed s, npuponusrit HOCTH BBIXJIOIHBIX Ta30B aBTO- OJHOKJIACCHUKaMHU IpU
ra3, KAMEHHBIN yroJib. Mobwueii. KokcoBanue kameH- BBIITOJIHEHUH COBMECTHOMN
Wzyuenne HOBOTO HOTO YIJIsl, IPOAYKTHI KOKCO- paboThI
MaTepuana BaHusL. [IpoOneMsl nomydeHust
KHUJIKOTO TOIUTMBA U3 YTJISL..
45\24 | 3 uHen O060061menue 3Hanuii o | Yrierogopozsl. [lomydenue, YMeHHe CTpOUTH PaGora c DpoHTATHHBIHA




TeK teme. [logroroska k CBOIICTBa, IPUMEHEHHE, s deKTUBHOE y49eOHBIM KOHTPOITb
KOHTPOJIbHOH paboTe M30MepHrs U HOMEHKJIaTypa. B3aMIMOJICHCTBYE C MaTepruaIoM
KoMOuHMpOBaHHBIH PacuerHbie 3amaun OJTHOKJIACCHUKAMHU TPU
BBITIOJTHEHUH COBMECTHOM
paboTHI
46\25 | 4 Hen [IpakTuueckas [IpaBuna paboTsl B 1ab0paTo- YMeHue CTpouTh Pabora ¢ Uccnenopanue 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- | IPHOOpaMu
Wnentudukanms opraHMYecKuX | CICICTBEHHBIX CBS3CH
COCIMHCHMH (PTWJICHA 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 CaMOCTOSITEIILHO
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 CTpOeHHE (DYHKIIMOHAJIBHOH | MCIOJB30BaTh Peb IS YUICOHUKOM, KOHTPOJIb
M30MEpHS  CITHPTOB. rpymmsl. BogopoaHas cBsi3b TUTAHUPOBAHUS U Ta0IMIaMu
Wzy4enne HOBOTO MEX/Ty MOJIEKYJIAMH, BIIMSIHUAE €€ | PETyJSIUN CBOeH
MaTtepuasa Ha (U3NYECKUE CBOMCTBA CITUP- JIEATSIIbHOCTH
49\2 3 Hen XuMuueckue cBoKWcTBa | TOB. 'oMOIOTHYECKHiA psif Ipe- CocCTaBisATh IJIaH Pa6ora co CooOuienue o WHuBuyaibHbIH
SIHB TIpeIeIbHBIX JIETBHBIX OJTHOATOMHBIX CITUP- pelieHus POOIIEMBI. cXeMamH, TeMe KOHTPOITb
OJTHOATOMHBIX toB. M3oMepust. CiupThl: Tiep- Paboras no miany, Ta0IMIaMu
CIIUPTOB. BUYHbIC, BTOPUYHBIE, TPETUUHBIE. | CBEPSTH CBOM JIEHCTBHS C
KoMOuHMpOBaHHBIH Homenknarypa ciupToB. XUMU- | [IEJIBIO H, TIPH
YECKHE CBOWCTBA: TOPEHUE, OKUC- | HEOOXOIUMOCTH,
JICHHE JI0 aJIbJICTH/IOB, B3aMMO- HCIPABJIATH OIIMOKH
JIEHCTBHE CO MICIIOYHBIMHA METANl- | CAMOCTOSTEIBHO
50\3 3 Hen XUMHYECKHE CBOICTBA | JaMH, TAJIOTCHOBOJOPOAaMH, VYMeHue BbIAETIATh Pabora B mapax WNunuBunyanbHbINA
SIHB MpeIeIbHBIX KapOOHOBBIMH KHCIIOTAMH. TJIaBHOE B TEKCTE, U TPYIIIOBON
OJIHOATOMHBIX U [Tosryyenue cuMpTOB U3 NPEAEIb- | CTPYKTYPUPOBATH KOHTPOJIb
MHOT'OQTOMHBIX HBIX U HCIIPCACIIbHBIX YTJICBOJAO- y'{e6HLII>'I Mmartepua
CIIUPTOB. ponoB. [IpoMBIIIIEHHBIN CUHTE3
KomOuHnupoBaHHbII MeTaHona. [IpuMeHnenue crmpTos.
51\4 3 Hen Xumudeckue cBolicTea | JTHICHIJIMKOIb U [IHIEPUH KaK | dopMupoBaHue Pab6oTa ¢ CooOuienue no
SAHB penecabHbIX pEACTABUTCIIM MHOIOATOMHBIX OCO3HAHHOI'O U puCyHKaMH, TEME
OJTHOATOMHEBIX U cnupToB. OCOOCHHOCTH UX XUMH- IOOPOKEIATEITBHOTO cXeMaMH,
MHOT'0aTOMHBIX YECKHMX CBOWMCTB, MPAKTHYECKOE OTHOILIEHUS K MHEHUIO npudopamMu




CIIHPTOB.
KoMmOnHUpOBaHHBIH

MIpUMEHEHHE.

JAPYyroro 4e€jIoBEKa.

52\5 4 Hen denonpl. Denol. ®deHou, ero pu3NYECcKue CBOW- YMeHue BIACTISITh PabGora ¢ NuauBuayanbHbI
SIHB Crpoenue, husznveckue | cTBa U nomydeHue. KucinotHele rJIaBHOE B TEKCTE, yueOHUKOM, KOHTPOJIb
U XUMHYECKHE cBoiicTBa. B3anmHoe BnusiHue CTPYKTYpUpPOBATh JEMOHCTD.
cBOMcTBa. YpoK aTOMOB U TPYII B MOJIEKYJax yueOHBII MaTepuan
W3y4YCHHS HOBOTO OpraHMYECKUX BEIIECTB.
MaTepuaa
53\6 4 Hen ®enoibl. DeHoO. [Nomukonnencanus Genomna ¢ CocTaBIATh TIaH Pabota c HccnenoBanme Ilemarormyeckoe
SIHB Crpoenue, pusnveckue | popmansaerunoM. KauectBeHnas | perieHus: mpoOIeMBbl. PUCYHKaMH, cocTaBa IlacTMacc | HaOJIoeHue,
U XUMUYECKHE peakuus Ha ¢eHon. [Ipumenenne | PaGotas mo muany, CXEMaMH, 1 BOJIOKOH VMHIUBUAYaIbHBIN 1
CBOICTBa ¢enomna. Knaccuduxarms CBEPATH CBOM JICHCTBHS C | IpUOOpaMu TPYIIOBO
KomOuHupoBaHHbII (benonoB. DnekTpodunbHOE LeNbI0 U, IPU KOHTPOJIb
3aMelneHne B 0eH30JIbHOM HEOOXOIUMOCTH,
KOJIBLIE. UCTIPABJISATH OIINOKH
CaMOCTOSITEIILHO
54\7 4 Hen [Ipumenenue penona. | IlpuMeHeHME MPOU3BOAHBIX DopmupoBaHue Pa6ora co OpoHTATBHBIH
SIHB KomOuHupoBaHHbIi ¢enomna. OCO3HaHHOTO U CXEeMaMH, KOHTPOJIb
JIOOPOXKENATEINEHOTO Ta0IUIaMu
OTHOIICHHUSI K MHEHHIO
JIPYTOTo 4eJIOBeKa.
55\8 5 Hen [Ipaktuueckas padora | IlpaBuia paGoTsl B 1abopato- CocTaBiATh IU1aH Pabora ¢ Hccnenosanue OpoHTANBHBIN
SIHB Ne3 o reme «Crimptel | pun. IIpaBuna Ge3omnacHocTn pereHus IpooIeMBl. PHUCYHKaMH, BBIJJTAaHHBIX KOHTPOJIb
U GeHomb. Pa6otas no ruiany, CXEeMaMH, BEIIECTB
YPOK-IPaKTHUKYM CBEPATH CBOM JICHCTBUS ¢ | IpHOOpaMu
LEJIBIO U, IPU
HEOOXOIMMOCTH,
HCIPABJIATH OIIHOKH
CaMOCTOSITEIILHO
56\9 5 Hen AJTB T IIBL: Anwperunpl. Ctpoerne ¢pyHknuo- | CocTaBisITh IUIaH Pabora B mapax Pexnama BemectBa | UHauBHayanbHbII
SIHB ) HaJbHAA TPYMIa, €€ AIEKTPOHHOE | PEemIeHHs MPOOIEeMBI. KOHTPOJIb
KiaccuuKanus, 9
H30MepUS, ctpoenue. ['omonoruueckuit paa. | Paboras mo TUiaHy,
Howmenxinatypa. Ctpoenne CBEPSATH CBOM JICHCTBUS C
HOMEHKJIaTypa.
CrpoeHHe MorekyI, KETOHOB. LENbI0 U, IPU
(u3nueckue cBOMCTRA. HEOOXOMMOCTH,
KomGHupoBanHbiii WCTIPABJISATH OMINOKH
CaMOCTOSITEIBHO.
57\10 5 Hen AJbIEeTHIbL: YMeHne CTpOUTH Pabora co OpoHTATHHBIHA
SIHB KJIacCU(pHUKAIHS, JIOTUYECKOe CXEeMaMH, KOHTPOJIIb
H30MeEpHs, paccyxaenue, TabaunamMu
HOMEHKJIaTypa. BKJIIOYAIOLIIee

CTpocHHE MOJIEKYII,

YCTAHOBJICHHUEC IPUYHUHHO-




(hu3uIecKue CBOMCTRA.

CIIEJICTBEHHBIX CBSI3EN

KoMmOnHUpOBaHHBIH
58\11 1 Hen XHUMHYECKHE cBOIicTBa | XMMUUECKHE CBOMCTBA aJIbIECTH- VMeHnue BBIIENATh PabGora ¢ Ilemarornueckoe
¢beB QJIBJCTHIIOB. JIOB: OKHCJICHUE, IPUCOe- rJIaBHOE B TEKCTE, yueOHUKOM, HaOIro/IeH e,
KomOnHUpOBaHHBIIH nuHeHne. OCOOCHHOCTH peakIii | CTPYKTypHUPOBaTh TabIUIIaMu AHANBUAYAITbHBIA 1
OKHCIICHHS KeTOHOB. [Tonyuenne | y4eOHBIN MaTepral rpyMImoBoOi
aJbJICTHIOB H KETOHOB, KOHTPOJIb
[TpuMeHeHne MypaBLHHOTO U
YKCYCHOTO allbJICTHIOB. AIIETOH —
BOXHEHIIUHN MTPEINCTABUTEID
KETOHOB, €r0 MPAKTHIECKOe
MOJIb30BaHUE.
50\12 | 1 men Peakums «cepeOpsiHOTO 3epKana», | [IporHosuposatb PaGora c OpoHTATBHBIN
des Kauecrsentbre okucnenue ruapokcuaa meau (11) | xumugeckue cBoiicta pUCYHKaMH, KOHTPOJIb,
PCakiii Ha alIbACTHABL | iy garpesannn. OKUCICHHE BEIECTBA HA OCHOBE MX | CXEMaMH, WHIMBUyaJIbHBIH
KombunnposanHbiit OeH3aNIbIerIa Ha BO3IyXeE cTpoeHus npubopamu KOHTPOJIb
60\13 | 1 Hen paxTieckas pagora [TpaBuna paboTs! B m1aboparo- YMeHue cTpouTh Pabora ¢ Hccnenopanue DpoHTATBHBIN
¢beB NF4 [0 TeMe p pun. I[lpaBuia 6e3omacHOCTH JIOTHYECKOe PUCYHKaMH, BBIJIaHHBIX KOHTPOJIb
) acCyXICHUE cxXemMaMu BEIIECTB
«AJBIETUALI U paccysxa ’ ’ 1
BKITIOUAIOIIIEe pudopaMu
KETOHBD».
YCTaHOBJICHHE TIPHYUHHO-
Y POK-IIPaKTHKYM. o
CJICJICTBEHHBIX CBsI3eH
61\14 | 2 Hen XHUMHYECKHE YPaBHEHUS HA Ymenue 0600mare u Pa6ora ¢ OpOoHTATBHBIN
CucremaTu3anys u o
dbeB . CBOICTBA BEIIECTB JaHHBIX CHUCTEMAaTH3UPOBAThH KapTOYKaMH- KOHTPOJIb
000011IeHHE 3HAHUN O
KJIACCOB, PellieHre pacyeTHBIX U | CBEJCHMSI, TIOJYYCHHBIC O | 3aJaHUSIMU
cnupTax, peHonax u
9KCIEPUMEHTAITbHBIX 33124 KJaccax
KapOOHMIIBHbIX KHUCJIOPOJICOJICPIKAIINX
COCIMHEHUSIX POLCOALP
COCJIMHEHUI
62\15 | 2 Hen XuMHYecKre ypaBHEHHUS Ha YMenue 00001maTh u Pabora c OpoHTATBHBIHA
CucremaTu3anys u .
bes . CBOWCTBA BEIIECTB TAHHBIX CHUCTEMaTH3UPOBATh KapTOYKaMH- KOHTPOJIb
000011IeHre 3HaHUH O
KJIaCCOB, PellleHre pacyeTHBIX U | CBEJCHMSI, IIOJYUYCHHBIC O | 3aJaHUSIMHU
cnupTax, peHonax u
9KCIIEPUMEHTAJIbHBIX 33724 KJlaccax
KapOOHHITHHPIX KHCIIOPOJICOJIEPIKAIIIIX
COEMHEHMSX POACOALP
COCJIMHEHUI
63\16 | 2 mex desp Konrponphas padbora WuanBuayansHBIT
Ne 3 o Teme KOHTPOJIIb

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




64\17 | 3 mex desp Kap6onossie kucnotel: | CTpoeHHEe KapOOHOBBIX KHCIIOT. ®dopmupoBaHue Pabora c WHIuBU Iy TbHBIN
CTpOEHHeE, Kiac- DJEeKTPOHHOE CTPOCHHE KapOOK- | OCO3HAHHOI'O U nH(pOpPMaNOHHBI U TPYNIIOBOI
cudukanus, CHJILHOHW TPYMIIbI, 00bSICHEHNE J00pOsKeNaTeTLHOTO MU pecypcami, KOHTPOJIb
HOMEHKJIaTypa. MOJBIKHOCTH BOAOPOIHOIO aTO- | OTHOLICHUS K MHEHHIO pabota c
duzndeckue cBoiicTBa | Ma. OCHOBHOCTH KHCJIOT. | OMOJIO- | IpyTroro 4emoBeka. TabIuIeH,
npeaeTbHBIX THYECKHIA PsAZ IPeaeTbHBIX OJJHO- yu4eOHUKOM
OJTHOOCHOBHBIX OCHOBHBIX KUCIIOT. XUMHUECKHUE
KapOOHOBBIX KHCIIOT. CBOMCTBA: B3aUMO/JICUCTBHUE C
VYPOK u3y4eHus] HOBOTO | HEKOTOPHIMU METaJJIaMH, LIeJ0-

MaTepHuaia Yamu, ciuptamu. M3smeneHne
65\18 | 3 mex desp X . CHJIBI KUCITOT TIOJ] BITFSTHUEM CocTaBIATh TIaH Pa6ota co Coobmienue mo OpOHTAIBHBIN
méH%CKHe CBOMCTBA | saMecTHTENEH B YTIEBOIOPOIHOM | PEIICHHS TPOGIEMBL. CXEMaMH, TeMe KOHTPOJIb
KapOOHOBBIX KHCIIOT. panukane. OcoOEHHOCTH Mypa- Paboras no riany, TabIUIIaMHU
BBUHOW KHCIOTHL [lonydenne CBEPSTH CBOU JIECUCTBUS C
. KUCIIOT OKHCJIEHHEM abJETH/IOB, | IEJbI0 U, TIPH
KomOuHupoBaHHbIi
CIIUPTOB, MPEJICIbHBIX YTIIEBO- HEOOXOIUMOCTH,
JnoponoB. Baxuelmue npeacra- HCIPABJIATH ONIHOKH
BUTEIN KaPOOHOBBIX KHUCIIOT. CaMOCTOSITEIBHO.
66\19 | 3 men desp XVMUYeCKHe CBOICTBA [IporaosupoBatb PaGora c OpoHTATBHBINA
KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOICTBA KapTOYKaMHU- KOHTPOJIb
BEIIECTBA HA OCHOBE HX 3aJaHUSMHU
KoMOuHMpOBaHHBIH CTPOCHHUS
67\20 | 4 Hen CoroKHbIC SOHPH: CrpoeHune coXHbBIX 3QHUPOB. Ymenue ananuzupoBath, | Pabora c TekcroMm, | Pexiama BemectBa | MHIUBHIyanbHBIH
¢beB PhI: Homenknarypa cinoxHbIX 3UpOB. | CpaBHUBATS, CpaBHEHHE KOHTPOJIb
MOJTy4YeHHUEe, CTPOCHUE,
[IpakTHdeckoe UCTIONIb30BaHNE KJ1accu(pUIMpPOBaTh U
HOMEHKJIaTypa,
3¢hupoB. 0000maTh (haKTHI U
¢usnueckue u
. SIBJICHUSI. BBIsSBIATH
XHMHUYECKUE CBOICTBA.
. MPUYIHMHBL U CIIEIICTBHS
KomOuHMpoBaHHbBIH N
MPOCTHIX SIBICHAN
68\21 | 4 Hen CorosKHbIC SOHPH: O0paTuMOCTh peakiun Ymenue ananuzupoBath, | Pabora ¢ Tekcrom, | Pexiama BemectBa | MHauBHIyanbHbIH
¢beB PbI: srepudukanun. ['maponms CpaBHUBATB, CpaBHEHHE KOHTPOJIb
MOJNTy4YeHHUEe, CTPOCHUE,
CIOXKHBIX 3¢upoB. PaBHOBecHe KJ1accu(UIMPOBaTh U
HOMCHKIIATYpa, €aKITNH 3TePUPUKAITIH 0000maTh hakThl U
(usnueckue u p p -
. SIBTICHUSI. BBIsSBIAT
XMMHUYECKHE CBOMCTBA.
. MPUYHMHBL U CIIEJICTBHS
KomOuaMpOoBaHHBIH o
MPOCTHIX SIBICHAN
69\22 | 4 Hen TMpakruueckas paGora [MpaBuia paGboTel B 1abopatopuu. | YMEHUE CTPOHUTH Pabora ¢ UccnenoBanne [enarornyeckoe
¢beB NfS 10 TeMe p IIpaBuna 6e30nacHOCTH JIOTHYECKOe PHUCYHKaMH, BBIJJAaHHBIX HabJI0/1eHUE,
y acCyXJIeHHe cXeMaMHu BEIIECTB HWHAWBUAYaIbHBIN 1
«KapOoHoBrsie paceys ’ ’ H AMBHIYE
BKJIIOYAIOLIIee npubopamu IpynIoBoi
KHCJIOTBD.
YCTaHOBJIEHUE IPUUUHHO- KOHTPOJIb

YPpOK-TIpaKTHKYM.

CIICACTBCHHBIX CBsI3CH




70023 | 1 Hen JKupbl kak cl0KHbIE DUPBI YMeHue ciymarh Pab6ora ¢ WHauBuayabHbIH
MapT KipbL. CocTas 1 TIIMIEPUHA ¥ KapOOHOBBIX YYUTENS U OTBEYATh Ha WHPOPMAITUOHHBI Y TPYIIIIOBON
or opeﬁne MONCKVIL kucioT. JKupbl B pupoze, ux BOIPOCHI, 00CYKIaTh MU pecypcami, KOHTPOJIb
P Y cBolicTBa. [IpeBpaleHue ;xupoB BOITPOCHI CO pabora c
®usnyeckue u .
. MUIIN B Opranm3Me. [ maponn3 1 | CBepCTHUKAMH, TabIuIeH,
XHMHUYECKUE CBOICTBA.
Muwta i1 CMC THIPUPOBAHME )KUPOB B TEXHUKE, | aJI€KBATHO MCIIONB30BaTh | y4eOHUKOM
S MPOAYKTHI TepepabOTKU )KUPOB. eub JJIS TTIAaHUPOBAHHUS
KoMOuHMpOBaHHBIIH poLy pep p petb A POB
MBUTO KaK COJb BBICIINX Kap0O- | M PETyJSINH CBOEH
HOBBIX KHCIIOT, €T0 MOIOIIee JeSITeTIbHOCTH
71\24 | 1 Hen Kupsr. CoctaB u JEHCTBHE. YMmeHue ananuzupoBatb, | Pabota co WNunuBuayanbHbIi
MapT CTPOEHHE MOJIEKYIL. CpaBHHBATb, CXEMaMH, 1 TPYTIIIOBOH
dusnveckue u KJIACCU(UIIPOBATH U Ta0InIaMu KOHTPOJIb
XHUMHYECKHE CBONCTBA. 0000mmaTh GakTel 1
Mpeuta u CMC. sIBJIEHUA. BBIABIATD
KoMOuaMpOBaHHBIH MPUYMHBI U CIEICTBUA
MPOCTHIX SIBJIECHUN
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 Knaccudukanus yrieBoJos. dopmupoBaHUe Pa6ota ¢ trekctoMm, | CooOrmieHue mo OpoHTANBHBIN
MapT - q)m;aum ®dusnveckue CBOICTBA, OCO3HAaHHOTO U CpaBHEHHE TeMe KOHTPOITb
’ HaXOKJIeHUE B TIPUPOJIE, JIOOPOKENATENFHOTO
VYpoK u3y4eHus: HOBOTO
CTpOeHUE OTHOIIICHUSI K MHEHHIO
MaTepuana
JPYroro 4ejoBeKa.
75\2 2 Hen MoHoCaXapHJIbI I'mroko3a kak BasKHEUIITUNI CocTaBlATh I1aH Pabora co WNunuBuyanbHbIN
Maprt PHIBL MpeICTaBUTENhb MOHOCAXapHUIOB. | PEIICHUS MPOOIEMBI. CXEMaMH, KOHTPOJIb
I'exco3ssl. ['mroko3a u .
(bpyKTo3a DusnuecKre CBONCTBA, HAX0XK- PaGoras no miany, Ta0IMUIaMu
) . €HHE B IPUPOJIE, CTPOCHHUE, XUM. | CBEPATH CBOM JCHCTBUS C
KomOuH1poBaHHbIH JIeHY PHPOAE, TP ’ P A
CBOWCTBA: B3aHMOJICHCTBHUE C HEJBIO U, IPH
THJIPOKCHJIAMH METAJIIIOB, HEOOXOIUMOCTH,
PeaKIu OKUCIIEHHS, BOCCTA- WCIIPABIISATH OIIHMOKH
HOBJICHUS, OPOXKCHHS, IPUMEHE- | CAMOCTOSITETHHO.
76\3 3 Hen Monocaxapuibl. Hue. pyKTO3a KaKk U30Mep ‘YMeHne opraHn30BaTh Pab6oTa ¢ DpoHTaAIBHBIN




MaprT I'ekco3sl. ['ntoko3a u TJIFOKO3BI. BBINOJIHEHHE 3alaHUH nH(pOpMaNOHHBI KOHTPOJIb
¢bpykTO3a. YUUTENS COIIaCHO MU pecypcami,
KomOunnpoBaHHbIi YCTaHOBJICHHBIM
paBujIaM pabOTHI B
KabuHeTe
7\4 3 Hen Hucaxapupl. Caxapo3za. duznuec-kue Pa3BuTune HaBBIKOB Pabora ¢ NuauBuayanbHbI
MapT Baxmueiimme CBOWCTBA, HAXOX/ICHUE B CaMOOLICHKH U HHPOPMALMOHHBI KOHTPOJIb
IIPEICTaBUTENN IPUpPOJE, XUM. CBOHCTBA. caMoaHaJIM3a. MU pecypcami,
78\5 3 Hen [Tonucaxapumpl. Kpaxman. CTpoeHre MOJIEKYIIBI. YMeHHe BBIICISIT Pabota c Ilemarormyeckoe
MapT Kpaxwman. Lenmronoza | 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. [lonsarue 00 KOHTPOJIb
79\6 1 Hen WCKYCCTBEHHBIX BOJIOKHAX Ha dopmupoBaHHE Pabora ¢ OpoHTaIBHBIT
anp [onucaxapusl. IprUMepe aleTaTHOrO BOJIOKHA. OCO3HAHHOTO U Ta0muIeH, KOHTPOJIb
Kpaxman. llemmonosa JIOOPOKENATEINEHOTO YIeOHUKOM
OTHOIIICHHUSI K MHEHHIO
JIPYTOTo 4eJIOBeKa.
80\7 1 Hen [IpakTiueckas padora | IlpaBuia paboTsl B maboparopun. | Pa3BuTue HaBBHIKOB Pa6ora co Uccnenosanne OpoHTATBHBINA
amnp Ne6 o Teme [IpaBuna 6e30macHOCTH CaMOOLICHKHU U cxemamy, BBIJAHHBIX KOHTpPOJIb
«YTIIeBOABI». caMoOaHalu3a. TabIunamMu 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 0000maTh GakTel 1
TeMe «YTIIEBOIbD» SBJICHUS. BBIsIBIATE
MPUYIMHBL U CIIEIICTBHS
MPOCTHIX SIBJIEHUN
82\9 2 Hex [IpakTuueckas pabora | IlpaBuia pabOTHI B JJaOOPaTOPHHU. Hccnenopanue ®dpoHTATBHBIN
anp Ne7 no Teme [IpaBuna 6e30nacHOCTH 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, €€ JIEKTPOHHOE | BBINOJHEHHE 33JaHUH HHPOPMALMOHHBI KOHTPOJIb
HOMEHKJIaTypa, CTpoeHue. AMUHBI KaK YUUTENSI COTJIACHO MU pecypcami,
HOJIyYEHHUE. OpraHUYECKUE OCHOBAHUS, yCTaHOBJIEHHBIM IIpaBuiaM | padora c
dusnyeckue u B3aMMOJCHCTBHE C BOJOH U paboThI B KaOUHETE Ta0IHIIEH,




XMMUYECKUE CBOMCTBA. | KHCIOTaMH. AHWINH, €ro yu4eOHUKOM
VYpoK u3yueHust HOBOIO | CTPOEHHUE, IPUUMHBI OCTIa0JICHUS
MaTepuaita OCHOBHBIX CBOWCTB B CPaBHEHUH
84\2 2 Hex AMUHBIL: CTpOEHHE, C aMMHAMH IPEIENBHOTO psifa. Pa3Butne HaBBIKOB Pabota co NunuBuayanbHbIi
anp KJaccu(puKays, ITony4yeHue aHWINHA U3 CaMOOIIEHKH H CXEMaMH, KOHTPOJIb
HOMEHKJIaTypa, HUTPOOCH301a (peaKius caMOaHaJIN3a. TabIUIIaMHU
MOJTyYEHHE. 3uHuHA), 3HAYCHUE B Pa3BUTUU
duznyeckue u OpPraHUYecKOro CHHTE3A.
XUMHUYECKUE CBONCTBA.
KomOunnpoBaHHbBII
85\3 3 Hen AMWHOKHUCIIOTHI: CocTaB U CTpOEHHE MOJIEKYJI dopmupoBaHue Pa6ota ¢ rekctom | CooOrmienue mo WNunuBuayanbHbIi
anp COCTaB U CTPOCHHE aMHUHOKHUCIOT. M3omepust OCO3HAHHOTO U TeMe U TPYIIIOBOH
Mosekyi. CBoiicTBa aMUHOKHCIIOT. JIBOHCTBEHHOCTh | JOOpPOXKEIATeILHOTO KOHTPOJIb
aAMUHOKHCIIOT, UX KHCJIOTHO-OCHOBHBIX CBOWCTB OTHOILIEHUSI K MHEHHIO
HOMEHKJIaTypa, AMHHOKHCIIOT U €€ IPUYUHBI. JPyroro 4ejoBeKa.
[Tonyuyenue B3aumopeiicTBue aMUHOKHUCIIOT
AMHHOKMCIIOT ¢ ocHoBaHUIMH. B3anmoeii-
KomOuaMpOBaHHEIH CTBHE aMHUHOKHCIIOT C KHCJIO-
86\4 3 Hex AMUWHOKHUCITOTHI: TamMH, 00pa30BaHUE CIOXKHBIX CocraBnsats miaH pemienns | Pabota co OpOHTATBHBIN
anp COCTaB U CTPOCHHUE 3¢upos. OOpazoBanue BHyTpH- | mpobaemMsl. PaGoTas 1o cXeMaMH, KOHTPOJIb
Moutekyn. CBoiicTBa MOJIEKYJIAPHBIX COJIeH. Peakus | rutaHy, CBEpSITh CBOM TabaunamMu
AMHHOKHCIIOT, X MOJMKOHACH AN aMUHOKHC- JNEeUCTBUS C LETbIO U, TIPU
HoMeHKIatypa. [Tomy- | 70T. CHHTETHYECKHE BOJIIOKHA. HEOOXOIMMOCTH,
YeHHe aMUHOKHCIIOT buosnoruueckas pojib aMUHOKHUC- | UCIIPABIISATH OITHOKH
KomOuHnpoBaHHbBII noT. [IpuMeHeHne aMUHOKHUCIIOT | CaMOCTOSTEIBHO.
87\5 3 Hex benkn xak mpuponaHele | benku kak npupoaHbIe YMeHune aHanu3upoBaTh, Pabora B rpynmax | Pexiama BemectBa | MHOuBHIyanbHBINH
amnp OHMOTIONUMEDBI. ounononuMmepsl. [lentunHas CPaBHMBATb, KOHTPOJIb
buonornueckue cBs3b. IlenTuasl. benku. KJaccu(pUIMpoOBaTh U
(hyHKIIH GEIKOB. [lepBuunas, BTOpUYHAS U 0000mmaTh (hakTHI U
3Ha4yeHue OeJIKOB. TpPETUYHAs CTPYKTYpPbI OEIIKOB. sIBIICHUSA. BBIABIATH
KomO6uaMpOBaHHBIH IIPUYUHBI U CIEACTBUA
MIPOCTBIX SIBJICHUI
88\6 4 Hen Benxu kak nmpupoanbie | XMMHYECKHE CBOMCTBA OENKOB: | YMEHHE aHAIM3UPOBATh, Pabora B rpynnax | Pexiama BemectBa | MHOuBHIYyanbHBIH
amnp OHOTIOTUMEDHI. TOpeHHe, IeHATypaIys, CPaBHHBATb, KOHTPOJITb
buonormueckue THIPOJIN3, KAaUeCTBEHHBIE KJIaCCU(UITPOBATH U
(GyHKIMHN OENKOB. peakuuu. buonornueckue 00001maTh hakTel U
3HavyeHue OeJIKOB. (GyHKUMH 1 3HaUYeHHE OEJIKOB. sIBIICHUS. BBIABIATH
KomOuanpoBaHHBIi IIPUYUHBI U CIEACTBUA
IIPOCTBIX SIBJICHUI
89\7 4 Hen Hyxnennossle kucno- OOuwmii 1aH cTpoeHuUs Ymenue cnymats yuntenst | Pabota ¢ TekcTom, [lenarornyeckoe
anp THL. HykJeoTuoB. ITonsaTue o U OTBEYaTh Ha BOIIPOCHI, CpaBHEHHE HaOJII0/IeHHE,

KoMmOnHUpOBaHHBIH

IMMUPUMUINHOBEIX Y ITYPHUHOBBIX

00CyX1aTh BOITPOCHI CO

WHIUBUTYaTbHBIN U




ocHoBaHusX. [lepBryHas, CBEPCTHUKAMHU, aJIEKBaTHO TPyNIOBO
BTOPUYHAS U TPETUIHAS HCTIONIE30BATh PeYb IS KOHTPOITb
cTpyKTypsl Mosiekyibsl JJHK. IJIAHUPOBAHUS U
buonoruueckas pons JIHK u peryJsiuuu cBoei
PHK. JESTEIbHOCTH
90\8 4 Hen [IpakTuueckas padora | IlpaBuna paboThI B 1aboparo- YMeHHue cTpouTh Pa6ora co Uccnenosanue OpoHTATBHBIN
anp Ne8 o Teme «Amunbl. | pun. IIpaBuna Ge3omacHocTH JIOTUYECKOE PACCYKJICHUE, | CXEMaMH, BBIJIAaHHBIX KOHTPOJIb
AMUWHOKHCITOTEHI. BKJTFOUAIOIIEe TabInIaMu 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. buosiornyeckn akTHBHbIE OpraHuveckue coeguHenus (8 yacos)
93\1 5 Hen Buramuns. [lonsTue o BuTamuHax. Mx ®opmupoBaHue Pabota ¢ TrekcroMm, | CooOrieHue 1o [lenarornyeckoe
anp KoMmOuHMpOBaHHBIH KJaccu(uKaIys 1 0003Ha4eHHE. | OCO3ZHAHHOTO U CpaBHEHHE TeMe HaOII0IeHHE,
BomnopactBopumeie u JOOPOXKENATENLHOTO WH/IUBHUTyalTbHBIA U
KUPOPACTBOPHUMBIC BUTAMUHBI. OTHOILIIEHWA K MHECHHIO prnHOBOP'I
[onsiTre 06 aBUTAMHHO3AX, JPYTOTO YeJIoBeKa. KOHTPOITb
TUIEeP- U TUITOBUTAMHUHO3aX.
94\2 2 Hen OTtenbHbIC IPEACTABUTEIIH YMeHHe CTPOUTh Pa6ora co HccnenoBanue
Masa BuramuHBL BOJIOPACTBOPUMBIX BUTAMHUHOB JIOTHUYECKOE paCCyXKJACHHUE, | CXEMaMH, BBIJaHHBIX
KomOuHMpOBaHHBIH 1 )KUPOPACTBOPUMBIX BUTAMU- BKJTIOYAIOLIEe TabaunamMu BEIIECTB
HOB. X Ouonoruyeckas pob. YCTaHOBJICHUE TIPUIHHHO-
CJIEJICTBEHHBIX CBSI3el
95\3 2 Hex IonsTre o hepMeHTax Kak o CocraBnats miaH pemrenns | Pabota co OpOHTATBHBIN
Mast DepmenThL. 6Honorntv{ec1<nx Karanm3aropax | npobiemsl. Paboras mo CXEMaMH, KOHTPOJIb
o 0enKoBO MpUpoAbl. 3HAYEHHUE U | TUTaHy, CBEPSITH CBOU TabInIamMu
KomOuHMpOBaHHBIH

npumenenue. Knaccuduxarnms
¢depmenToB. OcobeHHOCTH

CTPOEHUS U CBOUCTB (pepMEHTOB.

OcoOEHHOCTH CTPOCHUS U

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




96\4 2 Hen DepmeHTs! CBOWCTB B CpaBHEHUU C HEopra- | YMEHHE CTPOUTH Pabota co HccnenoBanme ®DpoHTATHHBIHA
Mast . HUYECKUMH KaTaTu3aTOPaMH. JIOTHUYECKOE PACCYKJCHUE, | CXEMaMH, BBIJIAHHBIX KOHTPOJIb
KoMmOnHUpOBaHHBIH
BKJTIOYAIOLIEe TabaunamMu BEIICCTB
YCTaHOBJICHHUE TIPUYUHHO-
CJIEICTBEHHBIX CBSI3EH
97\5 3 Hen I'opmoHsI. [TonsTHE O TOPMOHAX KaK YMeHne aHanu3upoBaTh, Pa6ota ¢ TrekctoMm, | CooOmieHue mo WnpuBuayansHbIi
Mast KomOunnpoBaHHbIi OHMOJIOTUYECKH aKTUBHBIX CpaBHHBATH, CpaBHEHHE TeMe KOHTPOJIb
BemecTBax. Kimaccudukanms KJIacCH(PHUITIPOBATH U
ropMoHOB. OTIEIbHBIC 000011aTh (HaKTHI U
NpeACTaBUTEIH TOPMOHOB: sIBJICHUS. BBIABIATH
3CTPaIUOI, TECTOCTEPOH, MPUYHMHBL U CIIEICTBHSI
WHCYJIUH, aJipCHAJIVH. MPOCTHIX SIBICHUH
98\6 3 Hen T'opmoHEI. dopmupoBanne Pa6ota ¢ TekcroMm, | CooOmieHue mo WnpuBuayansHbIi
Masi KomOuHupoBaHHbII OCO3HaHHOTO U CpaBHEHHE TeMe KOHTPOJIb
TOOPOXKENATENLHOTO
OTHOIICHUS K MHCHUIO
JPYTOro 4eJoBeKa.
99\7 3 Hen [onsiTHe 0 NeKapcTBax Kak CocraBnars miaH pemienust | Pabota co OpoHTaIBHBIH
Mast XHUMUAOTEPANEBTHUCCKIX npobnembl. PaboTtas o CXEMaMH, KOHTPOJIb
JlekapcTaa. npemnaparax. [ pyniel JiIekapcTB: | IUIaHy, CBEPSTh CBOU Ta0JIMIaMu
KomOuHupoBaHHbIi cyab(paMupl, aHTHOMOTHKH, JeHCTBUS € LENbIO U, TIPU
acniupuH. be3onacHble crocoObl | HEOOXOMMOCTH,
MPUMEHEHUS], JTIeKAPCTBEHHBIC HCTIPABJISATH OIIAOKH
¢dopMbl. MexaHu3Mm AencTBUs CaMOCTOSITEJIHHO.
100\8 | 4 Hen JlekapcTaa. HEKOTOPBIX JICKAPCTBEHHBIX Ymenue cnymars yunutens | Pabora co 3amura npoektoB | HAWBUAYanbHBIH
Mast KomOuHMpoBaHHBIH MperaparoB, CTPOCHUE W OTBEYaTh HA BOMPOCHI, CXEMaMH, U TPYIIIOBON
MOJIEKYJ,. AHTUOMOTHKH, UX 00CYXJIaTh BOTIPOCHI CO TabIunamMu KOHTPOJIb
KJIacCU(UKAIHS TIO CTPOSHHUIO, CBEPCTHHUKaMHU, aJICKBATHO
THUIY U CHICKTPY JACHCTBHS. HCTIOJIb30BaTh Peyb JUIs
TUTAHUPOBAHUS U
pETYJISIIUU 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 CUCTEeMAaTH3aIUs CPaBHHBATB, “H()OPMAITMOHHEI KOHTPOJIb
PO IEHHOTO KJaccu(puUUpoBaTh U MH pecypcami,
Marepuana. Y pok 000011aTh (HaKTHI U pabora c
KOMIUJIEKCHOTO sIBJIeHUS. BBIABIATE TaOJINIIEH,
MIPUMEHCHUS 3HAHUI MIPUYUHBI U CIICACTBHS yu4eOHUKOM




MPOCTHIX SBJICHUN

103\3 | SHen Ymenue cnymats yuntens | Pabora co ®poHTATBHBINA
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 MaTepuaa.
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

YUYUTEIIS COTIIACHO
YCTaHOBJICHHBIM IIpaBUJiaM
paboThI B KaOWHETE.
Pa3BuTne HaBBIKOB
CaMOOILIEHKH U
caMoaHaJIM3a
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10. [1.Caiikc. MexaHu3MBbI peakiiiii B Oprannueckoi xuMuu. — M.: M3natenbcTBO «Xumusi», 2021 .
11.  A.M.Apremenko. OpraHudeckasi XuMusi: y4e0. Ui CTYACHTOB CPeTHUX Crell. yuel. 3aBeneHuii. — M.: Bricmas mkona, 2022 r.
12. O.C.I'abpuensn, H. H. Pynos, B. U. TonkynoB. «Xumus 10 kinacc. XumMudeckuii SKCriepuMeHT B mikose». Mocksa, «/Ipoda», 2010 r.
YMK o0yuarouerocs:
1. TI'abpuensn O.C. Xumus. 10 xnacc. IlpodpunbHelii ypoBenb: yuel. ans oOmieobpazosar. yupexaenuit / O.C. I'abpuensn, ®.H. Mackaes, C.1O.
[Tonomapes, B.U. Tepenun; mox pen. B.U. Tepenuna. — 7-e usn., mepepad. — M.: [Ipoda, 2023r.
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CD u yyeOHBIe CaliThI
1. CD «Heopranuueckas xumus» . «IIpocenierne» 2022 .
2.CD «O6mmas u Heopranndeckas xumus» Jlaboparopus cucrem mynbstumeana.Mapl TV 2022 r.

3. chem.msu.su - Ha caiite "Xumunyeckasi Hayka u oopazoBanue B Poccun': "JiiekTpoHHasi 0mGauoTeka mo xumun'" - chem.msu.su (paszaen "Matepuaibt
s mwkonepHUKOB") M "llkonapHOe XMMuueckoe oOpa3oBaHue B Poccuu: craHnmapThl, Y4eOHHMKH, OJNMMIMAJBI, dK3aMeHbl" (MaTepHalibl JUIs y4YUTeJIed H
IITKOJTLHUKOB).

4. hemi.nsu.ru "OcHoBbI xXuMuH'"" - DJIeKTPOHHBIN yueOHHK. Internet-uznanue, ucrnpasiaenHoe u gononaeHHoe. HoBocuobupcek: HI'Y, 2001-2006. nouent HI'Y
A.B. Manyiinos u B.W. PonnoHoB. nepuoanyeckas cuctema, OTBETHI K 3aJ1a4aM U Jp.

5. college.ru - pazgen "OTKpbITOro KOJUiepka" Mo XUMUU. DISKTPOHHBIN Y4eOHUK MO XMMHUH Ui MKONbHUKOB ¢ CJI-mucka "OtkpbiTas xumus 2.5" Paznen
XpecromaTus - mog0opKa KHUT U ctateil. On-line TectupoBanne (HEOOXOaMMa PETUCTpAITHs).

6. school-sector.relarn.ru - "Xumus ans BCEX" u3 cepun "OOyuaronie sHimkimoneann". CailT colepXuT TEKCTOBbIe M Tpadudeckue marepuanst ( school-
sector.relarn.ru ) pasmemniernsie Bo 2-m nzganuu CDROM "Xuwmust st BCEX" 1999r



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

7.. alhimikov.net - caiit "Alhimikov.net". Conepranue: 31eKTpoHHBIH yueOHUK "OCHOBBI 00ILEeH U HeopraHuueckoi xumuun" st 8-9 Kit.;
8. alhimik.ru - "Anxumuk" CoBerbl abutypueHTy. Yunreno xumun. CripaBodHUK (04eHb OO0JIbIas Mo00pKa TaOIHIl U CIIPABOYHBIX MATEPHAIIOB).
9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3aensi: [IpakTika - HIKOJbHBIC OIBIThI, SKCIICPUMEHTBI U MH. JIp.;

7. Kputepuu BbICTaBJIeHHS OLIEHOK.

PesynbTaThl 00y4eHUsT XUMUU JTOJKHBI COOTBETCTBOBATh OOIIMM 33aJjauaM B TPEOOBAaHUSM K €T0 YCBOCHHIO.
PesynbTaThl 00yueHus OLIEHUBAIOTCS 10 MATHOATEHOM cucTeme. [Ipu OlleHKe YUUTHIBAIOTCS CIEAYIONINE KaueCTBEHHBIC TTOKA3aTEIM OTBETOB:
ri1yOuHa (COOTBETCTBHE U3YyYCHHBIM TEOPETHUECKUM 0000IIEHUSIM);
OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B MMPOTPAMME YMEHHSIM MPUMEHSThH OTy4SeHHYI0 HH()OPMAIIHIO);
MOJIHOTA (COOTBETCTBHE 00bEMY MPOTrpamMMbl U HHPOPMAIIUU YIEOHUKA);
[Ipu oreHKe yYUTHIBAFOTCS YUCIIO M XapaKTEP OMMUOOK (CYIIECTBEHHBIC U HECYIICCTBCHHBIE).
CymiecTBeHHbIE OMIMOKH CBSI3aHBI C HEAOCTATOYHOW TIIIYOMHONM M OCO3HAHHOCTHIO OTBETa (HAlpUMEp YYEHUK HEMpPaBWIIBHO YyKa3all OCHOBHBIC MPU3HAKH
TIOHSITHIA, SIBJICHUH, XapaKTepPHBIC CBOMCTBA BEIIECTBa, CPOPMYIUPOBAI 3aKOH, MPABUJIO H TP., WIA YIYCHHK HE CMOT NMPUMEHHUTHh TCOPETHUCCKHUE 3HAHUS IS
OOBSICHEHUS U TIPEJICKA3aHMs SIBJICHHU, YCTAHOBJICHUS IPUYUHHO-CIICICTBCHHBIX CBSI3€H M T.I1.).
HecymecTBeHHbIC OMMOKH OMPEICIIIOTCS HEIIOJIHOTONH OTBeTa (HampuMep, YITYIICHHE U3 BUAY KaKOro-Tu00 HeXapakTepHOTo (akTa IMpH ONMHCAHUH BEIIECTB,
nporieccoB). K HIM MOXHO OTHECTH OTOBOPKH, OITUCKH, TOMYIICHHBIC 10 HEBHUMATEIBHOCTH (HApUMep Ha JiBa U 00JIee ypaBHEHHS PEAKIMK B IIOJIHOM HOHHOM
BUJIE JIOTYIIEHA O/THA OImK1OKa B 0003HAUEHUH 3apsJia HOHA).

Ounenka yCTHOIO OTBeTa
OtmeTtka «5»:
- OTBET IOJIHBIN U NPABUIBHBIN HA OCHOBAHUY U3YYEHHBIX TEOPUH;
- MaTepHaJl U3JI0KEH B ONPENIETICHHON JTOTHYECKON MTOCIIEI0BATENBHOCTH, JINTEPATYPHBIM S3BIKOM;
- OTBET CAMOCTOATEIIbHBIMN.
OtmeTka «4»:
- OTBET IOJHBIN ¥ NPABUIIBHBIN HA OCHOBAHUM U3YYEHHBIX TEOPUH;
- MaTepual H3JI0KEH B OIpPEeJIEHHONW JOrMUYeCKOM IMOCIeA0BaTeIbHOCTH, P 3TOM JIOMYIIEHBI JIB€ — TPU HECYIIECTBEHHBIE OIIMOKH, WCIPABICHHBIE 10
TpeOOBAHUIO YIUTEIS.
OtmeTtka «3»:
- OTBET MOJHBIN, HO MPHU 3TOM JOIYIIEHA CYIIECTBEHHAs OIIMOKa UM OTBET HETIOJIHBIN, HECBA3HBIM.
OtmeTka «2»:
- TIpU OTBETE OOHAPYKEHO HEMOHMMAHHUE yYallUMCS OCHOBHOI'O COJEpKaHMsS y4eOHOrO WM JOIYIIEHBI CYIIECTBEHHbIE OUIMOKH, KOTOpBIE ydallluics He
MO’KET UCIIPABUTH NPU HABOJSILUX BONPOCAX YUUTENS.
OtmeTka «1»: oTCyTCTBUE OTBETA.


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

OueHkKa 3KCNepUMEeHTAIbHBIX YMEHUi
OrneHka CTaBUTCS HA OCHOBAHWHW HAOJIO/ICHHUS 32 YYAIIUMHUCS U TUCBMEHHOTO OTYeTa 3a padoTy.
OtMeTKa «5»:
- paboTa BBITIOJTHEHA MMOJTHOCTHIO, MPABUIIHHO; C/ICIaHbl IPABMIIbHBIC HAOTIOICHUS U BBIBOIBI,
- DKCIIEPUMEHT OCYIIECTRIICH IO IJIaHY C Y4€TOM TEXHUKH 0€30TIaCHOCTH U IIPpaBUJI pabOThI C BEIIECTBAMH M 000pYI0BaHUEM;
- IPOSIBJICHBI OPTAaHU3AIMOHHO — TPYIOBbIC YMeHUs (TIOACPKUBACTCS YHCTOTA pab0odero MecTa u MopsI0K Ha CTOJIe, YdKOHOMHO UCIOJIB3YIOTCSI PEaKTHBHI).
OtMeTKa «4»:
- paboTra BBHINIOJHEHA NPABHIBHO, CHEJIaHbl IMPaBUIbHBIC HAOMIOACHHWS ¥ BBIBOJBI, MPH 3TOM JKCIEPUMEHT IMPOBEIACH HEMOIHOCTHIO WU JOMYIICHBI
HECYIIECTBEHHbIE OMIMOKH B paboTe ¢ BEUIECTBAMHU M 00OPYIOBaHUEM.
OtMeTKa «3»:
- paboTa BBINOJHEHA MPABHJIBHO HE MEHEE YeM HAMOJOBHHY WIIM JOMYIIEHAa CYIIECTBEHHAas OLIMOKAa B XOJ€ IKCHEPUMEHTAa, B OOBSICHEHUH, B 0(hOpPMIICHUU
paboThI, B COOJIIOICHUH TTPABIII TEXHUKH OC30MMACHOCTH MpU paboTe C BEIIeCTBAMH U 000PYI0BaHUEM, KOTOPAsI HCIIPABIISETCS IO TPEOOBAHUIO YUHUTEIIS.
OTMeTKa «2»:
- jomymieHsl 1aBe (M Oosiee) CyIIeCTBEHHBIC OMIMOKM B XOJAE JKCICPUMEHTa, B OOBSCHEHWH, B O(GOpMIICHUU PAOOTHI, B COOIIOJCHUM MPABHI TEXHHUKHU
0e30MmacHOCTH Ipu paboTe C BelecTBaMU U 000PYJ0BaHHUEM, KOTOPBIE YYaAIIHIICS HE MOXKET UCTIPABUTH JaKe M0 TPEOOBAHUIO YUUTEIS.
OtMmeTKa «1»:
- paboTa He BBINOIHEHA, Y YJalllerocsi OTCYTCTBYIOT HKCIIEPUMEHTAIbHBIEC YMEHU 5.

Ounenka yMeHHsl peliaTh pacyeTHbIE 321a41
OtmeTka «5»:
- IOTUYECKOM PACCYKJICHUHU U PEUICHUH HEeT OMUOOK, 3a]ja4a pelIieHa palioHaIbHBIM CIIOCOOOM.
Otmetka «@»:
- B JIOTMUECKOM PAaCCyKJIEHUU U B PEUICHUHM HET CYIIECTBEHHBIX OIIMOOK, HO 3a/aya pelieHa HepalHoHAIbHBIM CIOCOOOM WM TOMYIIEHO He Ooyiee ABYX
HECYIIECTBEHHBIX OITUOOK.
OtMmeTKa «3»:
- B JIOTHYECKOM PAaCCYKJICHUH HET CYIIECTBEHHBIX OMIMOOK, HO JJOTTYCKAETCS CYIIECTBEHHAs OIMMOKA B MAaTEMAaTHYECKUX pacueTax.
OTMeTKa «2»:
- IMEIOTCSI CYIIECTBEHHBIE ONMTUOKH B JIOTHYECKOM PACCYK/ICHUH U B PEIICHUH.
OtMmetka «1»: OTCYyTCTBHE OTBETA HA 3aJIaHUE.

OneHka MMCbMEHHBIX KOHTPOJIBHBIX PadoT
OtmeTtka «S5»:

- OTBET MOJHBIN U MPaBUIbHBIN, HA OCHOBE U3YUYEHHBIX TEOPUH, PH 3TOM BO3MOKHA HECYIIIECTBEHHAs OIIMOKA.
OtmeTka «4»:



- OTBET HETOJHBIN WK TONYIIEHO HEe 0oJiee ABYX HECYIIECTBEHHBIX OIHUOOK.
OtMmeTKa «3»:
- paboTa BBHITMIOJTHEHA HE MEHEE YeM HAIOJOBUHY, JOMYIICHA OJHA CYIIIECTBCHHAS OIIMOKA U IPU 3TOM J[BE - TPH HECYIIECTBEHHBIC.
OTMeTKa «2»:
- paboTa BBITIOJTHEHA MEHBIIIE YEM HAMOJOBUHY WM COACPIKUT HECKOJIBKO CYIIECTBEHHBIX OIMHOOK.
OtmMmetka «1»: paboTa HE BBIITOJTHEHA.
[Tpu orieHKe BBITIOJIHEHUS TMCbMEHHON KOHTPOJILHON pab0Thl HEOOXOUMO YUHTHIBATH TPEOOBAHUS €AMHOTO OPPOrpaPuIecKoro pexxnma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pab0Ty KOPPEKTHPYET MPEAIISCTBYIONINE ITPH BHICTABJICHUHA OTMETKH 3a YETBEPTh, MOJYTO1e, TO/I.

8. KoHTpoabHO-U3MepUTeIbHbIe MATEPHAJIBI
COCTaBJICHBI HA OCHOBE:
1. Xwumusa. 10 kmacc: KOHTPOJIbHBIE U MTpoBepouHbie paboThl K yuebuuky O.C. 'abpuensna «Xumus. 10 kinacc. [Ipodpunbusiit ypoBensy» / O.C. ['abpuensis,
I1.H. Bepeskun, A.A. Ymrakosa u ap.. — 3-e u3f., crepeotun. — M.: [lpoda, 2023 r.
2. Bonosuk B.b., Kpyrenkas E.J[. Opranndeckasi XuMusi: BOIIPOCHI, YIIPaKHEHUS, 3agaun, Tecthl. [locobue nns crapmeknaccHukoB.- CI16: CMUO
Ipecc, 2022 1.
3. Opranunueckas XUMHsI B TecTax, 3agavax, ynpaxHeHusx. 10 kmacc: yueOHoe mocobue g obiieoopasoBarenbHbix yupexaenuit / O.C. I'abpuensn, W.T.
Octpoymos, E.E. OctpoymoBa. — 3-e u3a., crepeotun. — M.: [lpoda, 2021 r.
EI'D 2010. Xumus. Tunossle TecTtoBble 3amanusd / FO.H. Measenes. — M.: M3parenscTBo «OKk3amMen», 2021 r.
Enuneiii rocymapctBenHsiii ax3ame 2009. Xumusi. YHUBepcanbHbIe MaTepraltbl Uit noarotoBku ydammuxcs / OUIN. — M.: Uatemekt-Lientp, 2021 r.

o ks

9. Cnmcok JuTeparypbl.

1. IIsetkoB JI.A. Oprannueckas xumusi: yae0. ais ygammxcst 10-11 k. o6meoOpazosar. 3aBenennii / JI.A. [iBetkoB. — M.: 'ymanutap. uza. neatp BJIAZIOC,
2022 .

2. O.C.I'abpuensH, N.I'.Octpoymos, E.E.OctpoymoBa. Opranudeckasi XuMusi B TeCTax, 3aadax, ynpaxaeHusx. 10 kimacc: yued. mocobue st o0mieodpa3osar.
yupexaenuit. — M.: Ipoda, 2022r.

2. M.IO.T'opkoBenko. Xumus. 10 kmacc. Iloypounsie paspabotkn k ydeOnmkam O.C.I'abpuwensna m np. (M.: Hpoda); JI.C.I'yzes m ap. (M.: dpoda);
I'.E.Pym3utuca, ®.I.®enpamana (M.: [Ipocsemenue). — M.: BAKO, 2023 r.

3. O.B.KoBanbuykoBa. Yuucek pemars 3agauu mo xumun. M., 2022 r.

4. M.C.ITak. AnropuT™MuKa npu uzydeHuu xumuu. M., 2022 r.

5. Xumus 10-11 kn.: Yue6noe mocobue / P.A.Jlumun, E.E. SIkumoa, H.A.Boturoga; [Tox pen. mpod. P.A. Jlunguna. M.: Ipoda, 2022 r.



6. 1.I'. Xomuenko. Pemenue 3aga4 mo xumun. M, 2000 r.
7. JILA.llgetkoB. Opranuveckas xumus: yaeOuuk 1 10 k1. cpen. mk. — M.: [Ipocsemenne, 2022r.
8. B.S.BuBropckuii. Boripocsl, ynpaxHEeHuUs ¥ 3a/1a44 110 OPraHu4ecKoil XUMHUHU ¢ oTBeTaMu u pemeHusiMu. — M.: BJIAZIOC, 2022 r.
9. I1.Caiikc. MexaHu3mbl peakiuii B opranndeckoi xumuu. — M.: M3narenbctBo «Xumusa», 2022 r.
10. A.M. Apremenko. OpraHudeckast XuMusi: y4e0. Ui CTYyJIEHTOB CPEIHUX cIiell. yued. 3aBeneHuii. — M.: Beicmas mkomna, 2022 r.
11. O.C.I'abpuensn, H. H. Pynos, B. 1. TonkynoB «Xumus 10 kmacc. XuMH4ecKui ~ AKCIIEPUMEHT B mIKojie». Mockga, «JIpodan, 2022 r.
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