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MNMOACHUTE/IbHAA 3ANMNCKA

Pa6ouas mporpamma no xumuu s 10-11 kmaccoB MBOY Ilkoner Ne 178 r.0. Camapa cocTtaBieHa Ha OCHOBE (pelepaibHOTO TOCYIapCTBEHHOTO
obpa3zoBarenbHOro cTanaapTa OCHOBHOW 00pa30BaTEeIBHON MPOTPaMMBbI CPETHEr0 00IIero 0opa3oBaHus aBTOPCKOM MporpamMms o xumun s 10-11 kimaccos
noxa pexa. noxa pexaknuerd M.B.bapeimosoit. [Ipenmernas nuaus yueonukoB C. A. Ilyzakoma, H. B. Mamnunoii, B. A. IlonkoBa. (Xumus. Meroaudeckue
pexomennanuu. Paboune nporpammel. [Ipenmernas nmunus yueonukoB C. A. Ily3akoBa, H. B. Mamuunoii, B. A. TlonkoBa. 10—11 xmaccel : yue0. mocobue
Uil 001meoOpa3oBaT. opraHuzanuii : yriayon. ypoeds / M. B. bapemmoBa. — M. : IlpocBemenue, 2017.) Pabouas mporpamMma OpHUEHTHpOBaHA Ha
ucroib30BaHue yuebnoro mzganus «Xumus 10, 11 kmacebl. YueOHuk. s o61meo0pa3oBaTenbHbIX opranu3anuid. (yrmyOonénnsiii ypoBHs). C. A. Ilyzakos, H.
B. Mamnuna, B. A. ITonkoB. — M. : [IpocBemenue, 2019.

OcHOBHBIE 1eJIM U 321241 Y4e0HOI0 Kypca

Llenpro 00ydeHUss XMMUU Ha YriyOJI€HHOM YPOBHE SIBJISIETCS: MTOJHOE OCBOEHHE 0a30BOro Kypca U BKIIIOYACT pacIIMPEeHUe NpeIMETHBIX pe3yabTaToOB U
COZIep)KaHUsl, OPHEHTHUPOBAHHOE Ha MOATOTOBKY K TOCIEAYyIOMEMY NpopecCHOHATbHOMY OOpa30BaHUIO; DPA3BUTHE HWHIMBUAYAJIBHBIX CIIOCOOHOCTEH
o0yyaromuxcs myreM 0osiee ri1y00Koro, YeM 3To MpeycMaTpuBaeTcs 0a30BbIM KypCOM, OCBOCHHUSI OCHOB HAayK, CHCTEMATUUYECKUX 3HAHUHN; YMEHHE IPUMEHSTh
[I0JIyYE€HHbIE 3HAHUS I PEIICHUS IPAKTUYECKUX U Y4eOHOMCCIEA0BATENbCKUX 3a7a4 B U3MEHEHHON, HECTaHIapTHOM CUTYyallul; YMEHHE CUCTEMaTU3UPOBATh
1 000011aTh MOTY4YECHHbBIC 3HAHUS.

W3yueHne XxuMuu HalrpaBJIeHO:

* Ha OCBOCHHE Ba)XHEHIINX 3HAHUH 00 OCHOBHBIX MOHATUAX, 3aKOHAX U TEOPUAX; XUMUUYECKON CUMBOJIMKE; O XUMHUYECKON COCTaBJIAIOLIEH €CTECTBEHHO
- HAYYHOW KapTUHBI MHUPA;

* Ha OBJIAJICHUE YMEHUSMHU HaOII0/1aTh XUMHUYECKUE SIBIICHHS, TPOBOJUTh XUMUUYECKHH SKCIIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XMMUYECKUX
(opMyJl BELIECTB U YPaBHEHUH XMMHUYECKHX pEaKlUi; MPUMEHSTh MOJIyYEHHbIE 3HAHUS JUIsl OOBSICHEHHUS] Pa3HOOOPA3HBIX XMMHUYECKHUX SIBJICHUN U CBOICTB
BEIIECTB, JUI OLIEHKU POJIM XMMUU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTMH U MOJIy4EHHsI HOBBIX MaTepHAaJIOB;

* Ha pa3BUTHE [I03HABATEIbHBIX HWHTEPECOB M HHTEIUIEKTYaJbHBIX CIOCOOHOCTEM B IIpolecce MPOBEACHHUS XUMHUYECKOTO0 3SKCIEpUMEHTAa,
CaMOCTOSITENILHOI'O MPHOOpPETeHNs] 3HAHUH B COOTBETCTBUU C BO3HMKIIMMH >KM3HEHHBIMH MOTPEOHOCTSMHM C MCIIOJIB30BAaHMEM pPAa3JIMYHBIX HCTOYHHMKOB
nH(popMaLnu;

* Ha BOCIIMTAHUE OTHOILEHHS K XUMHUHU KaK OJHOMY U3 (yHIaMEHTAJIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIEeUYeIOBEUECKON KYIbTYPBI;
HE00XO0IMMOCTH XMMHYECKH I'PaMOTHOI'O OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U OKPYKAIOILEH Cpefe;

* Ha NMPUMEHEHHE MOJYYEHHBIX 3HAHMA W yMEHUH A 0e30I1aCHOr0 HCIOJIb30BaHMS BELIECTB U MAaTEpUANIOB B OBITY, CEIbCKOM XO3SHCTBE M Ha
MIPOU3BOJICTBE, PELIECHUS MPAKTUYECKUX 33/7a4 B MOBCEIHEBHOM KU3HU, NPEIYNPEXKICHUS SIBICHUN, HAHOCSIINUX BpEJ 3J0POBBIO UEIOBEKAa M OKpYy)Karolen
cpexe.

O0mas xapakrepucTuKa y4e0OHOro npeaMera ¥ MeCTO peaMeTa B y4eOHOM ILIaHe

B y4ueOHOM maHe MIKOJIBI Ha U3y4YeHHE MpeaMeTa «XuMus Ha yriayoiaeHHoM ypoBHe B 10-11 kiaccax otBoautcs B o0miem oobeme 204 4. B Tom
gucne: B 10 kimacce — 102 4., B 11 xmacce — 102 4. (3 gaca B Heemo).



Pe3yabTaThl 0OCBOEHHS YU€OHOTO NpeIMeTa

JInuHOCTHBIE pe3yJIbTaThl

- poccuiicKas Tpa)<IaHCKas WICHTUYHOCTh, MATPUOTH3M, YBAXKCHHE K CBOEMY HapoOjy, YyBCTBA OTBETCTBEHHOCTH Tiepen PoIWHO, TOPIOCTH CBOIO
Popuny, npoiioe u HacTosiiee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHe rocy1apCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, ruMH);

- TpaXJaHCKas MO3WIMs KAaK aKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIC TNpaBa U
00513aHHOCTH, YBa)KAIOIIET0 3aKOH U IIPABOIOPSAI0K, TOTOBHOCTD K CITyKeHUI0 OTEUecTBY, €ro 3alluTe;

- ¢(hopMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W OOINECTBEHHOW MPAKTUKU; TOTOBHOCTh H
CHOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

- TOJIEPAHTHOE CO3HAHWE W IMOBEACHHUE B IMOJMKYIHTYPHOM MHPE, TOTOBHOCTh M CIIOCOOHOCTh BECTH TUAJIOT C IPYTHMMH JIFOJABMH, JOCTHUTAaTh B HEM
B3aMMOIIOHUMAaHHUSI, HAXOAUTH OOIIKE IeJIM U COTPYAHUYATH AJISl UX JOCTUKCHHUS;

- HaBBIKM COTPYJHUYECTBA CO CBEPCTHHKAMH, JACTbBMH MIIAJIIETO BO3pPAcTa, B3POCIBIMH B 00pa30BaTENbHOH, OOIIECTBEHHO-MIOJIC3HOH,
y4eOHOUCCIe10BaTeNIbCKOM, TPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

- HpAaBCTBEHHOE CO3HAHKE U TTOBE/ICHNE HAa OCHOBE YCBOCHHS OOIIECYEIIOBEYCCKIX IIEHHOCTEH;

- TOTOBHOCTb W CHOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CaMOOOPAa30BaHMIO, HA NPOTSHKEHUU BCEH JKM3HM, CO3HATEIBHOE OTHOIIEHHE K
HENPEePHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON POdeCCHOHATHHON U OOIIECTBEHHOM IEATEIIBHOCTH;

- 3CTETHYECKOE OTHOIIEHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA,

- IPUHATHE W PEATU3AlNI0 IIEHHOCTEH 3JI0pOBOTO U OE30MaCHOTO 00pasa >KM3HHU, MOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHHHY, 3aHSATHSIX
CHOPTUBHO-03/IOPOBUTEIHHOM NEATEIILHOCTHIO, HETIPUATHE BPEAHBIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOJICHHS allKOT0JIsl, HAPKOTUKOB;

- OepekHOE, OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIICHUE K (PU3MYECKOMY U IICHXOJIOTUYECKOMY 30POBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIIOICH,
YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;

- OCO3HaHHBIN BBIOOp OyAyIIel npodeccuu;

- c(hopMHPOBAHHOCTH HKOJOTMUYECKOTO MBIIUICHUS, MOHUMAHUS BIUSHUSA COIMATbHO-DKOHOMHYECKUX MPOIECCOB HA COCTOSHUE MPUPOAHONH U
COIMATILHOW CPEeJIbl; MPUOOPETEHUE OITBITa KOJIOT0-HAIIPABICHHOM IEeATEITbHOCTH

MertanpeamMeTHble pe3yJibTAThI

- CaMOCTOSTEIIFHO ONPEACTATH ISJIM U COCTABIISITH IJIaHBI, 0CO3HABASI TPHOPUTETHBIC H BTOPOCTETICHHEIC 3a/1a4H;

- CaMOCTOSATEIbHO OCYIIECTBISATh, KOHTPOIUPOBATH M KOPPEKTUPOBATH YUEOHYIO M BHEYUEOHYIO NEATEIbHOCTh C YUETOM TPEIBAPUTEIHLHOTO
TUTAHUPOBAHMUS; - MCIIOJIB30BATh PA3IMYHBIC PECYPCHI IS JIOCTHKCHUS 1EJICH; - BRIOUPATh YCICIIHBIC CTPATETHH B TPYIHBIX CUTYAITUSX;

- KJ1accu(UUIUpoBaTh OOBEKTHI B COOTBETCTBUU C BEIOPAHHBIMU MIPU3HAKAMU;

- CpaBHUBaTh OOBEKTHI;

- CUCTEMAaTH3UPOBaTh U 00001IaTh HH(OPMAIIUIO;

- OTIPEICIIATH MPOOJIEMY U CIIOCOOBI €¢ PEIICHHS;

- BIIQICTh HaBBIKAMU aHAIIN3Q,

- BJIQJICTh HaBBIKaMH TI03HABATEIIbHOM, YIeOHO-HCCIIeIOBATEIbCKON U TIPOCKTHOM e TEILHOCTH;

- YMETh CaMOCTOSITEILHO OCYIIECTBISATH MOUCK METOJOB PEIICHHs MPAKTUYECKUX 3a/1ay, MPUMEHSTh PA3JIMYHbIe METOIbI MO3HAHUS I W3YYCHUS
OKpY’KaroIIero Mupa

. - ICKaTh HEOOXOIMMbIE HCTOUHUKH UH(DOPMALIHH;



- CaMOCTOSITENIbHO M OTBETCTBEHHO OCYHIECTBIATh MH(POPMALMOHHYIO JESATEIBHOCTb, B TOM YHUCIE, OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHHKAX
nH(pOpMaLINK; - KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH HH(GOPMAIIUIO, TIOTYYAEMYIO U3 PAa3TUYHBIX HCTOUHUKOB;

- UMeTh C(HOPMHUPOBAHHBIE HABBIKH PAOOTHI C PAa3IMUYHBIMU TEKCTAMHU;

- KCIIOJIb30BATh Pa3IMYHbIE BUBI MOJICTUPOBAHUS, CO3/1aHUsl COOCTBEHHOM MH(OPMALIUH.

- BBICTYIIATh IIEPE]] AyAUTOPUEN;

- BECTH JIUCKYCCHIO, JUAJIOT, HAXOAUTh IPUEMIIEMOE PELICHUE TPU HAIMYNU Pa3HbIX TOUYEK 3PEHHUS; -

IIPOJYKTUBHO OOLIAThCSI U B3aUMOJEHCTBOBATH C NAPTHEPAMHU 110 COBMECTHOM 1A TEIIbHOCTH;

- YYUTHIBATh MO3HIIUU JAPYroro (COBMECTHOE IIeJIeNoJIaraHie U MIAaHUPOBAHHME OOIIMX CIIOCOOOB pabOThl Ha OCHOBE IMPOrHO3UPOBAHMS, KOHTPOJb U
KOPPEKLHSI X0/1a U pE3yJIbTaTOB COBMECTHOM JIESATEILHOCTH);

- a(ppexTrBHO paszpeniaTh KOHMIUKTHI.

IIpenmeTHble pe3yJbTaTbl Ha yIiy0JeHHOM YpOBHe:

BhInyCKHUK HAay4YuTCH:

- packpblBaTh Ha MpPHUMEpPax pPOJIb XUMHUH B (DOPMUPOBAHMHM COBPEMEHHOW HAay4yHOW KapTHHBI MHUpPa U B NMPAKTUYECKOH IEATEIHHOCTH YEIIOBEKa,
B3aUMOCBA3b MEXAY XUMUEH U APYTUMH €CTECTBEHHBIMU HAayKaMu;

- WUIIOCTPUPOBATH HA PUMEPAX CTAHOBJICHHUE U HBOJIIOLIMIO OPraHUYECKOM XMMUM KaK HAyKH Ha Pa3IMUHbIX UCTOPUUECKUX 3Tallax €€ pa3BUTHUS;

- YCTAHABJIMBATh IMPUYUHHO-CIICICTBEHHbIE CBSI3M MEXIY CTPOCHHEM AaTOMOB XMMHYECKHUX 3JIEMEHTOB M IEPUOAMYECKUM H3MEHEHHUEM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUHN B COOTBETCTBHUHU C MOJIOKEHUEM XMMUUECKUX 3JIEMEHTOB B IEPUOIUUYECKON CUCTEME;

- AHAJIU3UPOBATh COCTAB, CTPOCHUE W CBOWCTBA BEIIECTB, MHPUMEHSS IIOJIOXKEHUS OCHOBHBIX XUMHUYECKHX TEOPUM: XUMHYECKOTO CTPOEHUs
opranudeckux coenunenuit A. M. ByTtiepoBa, cTpoeHust aToMa, XUMHUYECKOM CBSI3H, SJICKTPOJIUTUYECKOM TUCCOIMAIIMN KHCIIOT M OCHOBAaHMIA;

- YCTaHaBJIMBAaTh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXIY CBOMCTBAMM BEIIECTBA U €I0 COCTABOM U CTPOCHUEM;

- IPUMEHSTh IpPaBUJIa CUCTEMAaTHYECKONM MEKIYyHapOJHOM HOMEHKIJIATyphl KaK CpPEACTBA PA3JIMYEHMs] U MAECHTU(UKALNN BEIIECTB MO MX COCTaBy U
CTPOCHHIO;

- COCTaBJIATh MOJIEKYJSIPHbIE M CTPYKTypHblE (OpPMYJbl HEOPraHWYECKUX M OpPraHMYECKHUX BEIIECTB KaK HOCUTENed HHQPOpMAIMM O CTPOCHHUU
BELIECTBA, €r0 CBOMCTBAaX M MPHUHAJIEKHOCTHU K ONPEACICHHOMY KJIacCy COEIUHEHUI;

- OOBSICHATH IPUPOJLY M CLIOCOOBI 00pa30BaHUsI XUMUYECKOW CBSI3U: KOBAJIEHTHON (ITOJIAPHON, HEMOJIIPHOW ), MOHHOM, METAJUTMUECKOH, BOJOPOAHON —
C LIEJIBIO ONPEEIICHNSI XMMUUECKOM aKTUBHOCTH BEILIECTB;

- XapaKTepu30oBaTh (pU3HUECKre CBONCTBA HEOPTAHUYECKUX U OPraHUYECKUX BELECTB U yCTaHABIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOICTB BEIIECTB OT
THIA KPUCTAJUIMUECKOM PEIICTKH;

- XapakTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHHMH XHMHUYECKHX CBOMCTB IPOCTBIX BEILIECTB, BOJAOPOJHBIX COEIMHEHUH, BBICIINX OKCHUIOB M
THJIPOKCHUJIOB;

- MPUBOJUTH MPUMEPHl XMMUYECKUX PEaKIUi, pacKpbIBAIOIINX XapaKTepHblE XMMHUYECKHE CBOMCTBA HEOPTraHMYECKUX U OPraHMYECKHUX BEIECTB
M3YUEHHBIX KJIACCOB C LENbI0 UX UIACHTU(DUKAIIMH U 00bSICHEHHs 00JaCTH PUMEHEHUS;

- ONpeAeNsATh MEXaHW3M DPEaKIMH B 3aBHCHUMOCTH OT YCIIOBHI IMPOBEIEHUS pEaKlIUU U MPOTHO3MPOBATH BO3MOMXHOCTh MPOTEKAHUS XUMHUYECKHUX
peakuuii Ha OCHOBE THUIIA XUMUYECKOM CBSI3U M AKTUBHOCTU PEAreHTOB;

- YCTaHABJIMBATh 3aBHUCHUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OpraHMYECKHX COEIUHEHHI OT XapakTepa B3aUMHOTO BIMSHHS aTOMOB B MOJIEKyJaX ¢
LIEJIbI0 NIPOTHO3UPOBAHUS NMPOAYKTOB PEAKLMU; - YCTAHABIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIMHU M CMEUICHHS] XMMHYECKOIO PaBHOBECHUS OT
Pa3aMyYHbIX (DAaKTOPOB C IIEJIbI0 ONPEETICHNS ONTUMAIBHBIX YCIOBUM MPOTEKAHUS XMMHUUECKHUX MPOIIECCOB;



- YCTaHABJIMBATh TE€HETHUYECKYIO CBA3b MEXAY KIacCaMH HEOPTaHWYECKUX M OPraHMYECKUX BEIIECTB JUII 0OOCHOBAHUS MPUHIUITHAIEHONW BO3MOKHOCTH
MOJTyYEHUs] HEOPTaHMUECKUX U OPTaHUYECKUX COEJMHEHUH 3alaHHOIO COCTaBa U CTPOEHUS;

- ToA0MpaTh pPEareHThl, YCIOBHS W ONPEICNSATh MPOAYKTHI PEAaKLUUi, MO3BOJSIONIMX PEaJH30BaTh J1A0OPATOpPHBIE M MPOMBIIIICHHBIE CIIOCOOBI
MOJTyYeHUs BXKHENIIIMX HEOPIraHUYECKUX M OPIraHNYECKHUX BEILLECTB;

- ONpEAEIATh XapaKTep Cpeibl B PE3yJbTaTe I'MAPOJIN3a HEOPTaHUYECKUX U OPraHMYECKHX BEIIECTB M IPUBOIUTH IIPUMEPHI TMIPOJIM3a BELIECTB B
IIOBCETHEBHOM JKU3HU YeJIOBEKa, OMOJIOrMYECKMX OOMEHHBIX MPOLeccax U MPOMBIIUIEHHOCTH;

- IPUBOJIUTH IIPUMEPBI OKUCIUTEIbHOBOCCTAHOBUTENBHBIX PEaKLUil B IPUPOJIE, IPOU3BOICTBEHHBIX IIPOLECCAX U )KU3HENEATEIBHOCTH OPraHu3MOB;

- 000CHOBBIBATh MPAKTUUECKOE UCIOIb30BAHNE HEOPIaHNYECKUX U OPIraHUYECKUX BELECTB U X PEAKLUI B IPOMBILIIIEHHOCTH U OBITY;

- BBIIIOJIHATh XMMHUYECKUN SKCIIEPUMEHT I10 PACIO3HABAHUIO U MOJYYEHHI0 HEOPTAaHUYECKUX U OPraHMYECKUX BEIIECTB, OTHOCALIMXCS K Pa3IMYHbIM
KJIaccaM CO€IMHEHUH, B COOTBETCTBHHM C MPAaBUJIAMU U ITpUEMaMK 0€30MacHON pabOThl ¢ XUMHUECKUMH BELIECTBAMU U J1a00paTOPHBIM 000pYyI0BaHUEM;

- MPOBOJIUTH PAcueThl HA OCHOBE XMMUYECKUX (OPMYI U ypaBHEHUH pEaKLUil: HAXOXKACHUE MOJICKYISIPHON (OPMYIBI OPraHHYECKOTO BEIIECTBA IO
€ro IJIOTHOCTH U MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIM MO MPOJYKTaM CTOpaHUs; pacueTbhl MACCOBOM J0JIM (Macchl) XUMUYECKOTIO
COCJMHEHUS B CMECH; PacdeThl Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OAHO M3 BEUIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MacCcoBOM MM OOBEMHON J0JIM BBIXOJA IMPOAYKTAa pEaKUUH OT TEOPETHUYECKH BO3MOYKHOTO; PAcyeThl TEIUIOBOrO 3(PQeKTa peakluu; pacueTsl
O0OBEMHBIX OTHOIICHUHN Ta30B MPU XUMUYECKUX PEAKIIHIX; PACYCThI MacChl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJAYKTA PEAKIIMH, €CITH OJTHO U3 BEHIECTB AaHO B
BHUJIE PACTBOpA C ONpPEAETICHHON MacCOBOi 10J1ei pacTBOPEHHOI'O BEILECTBA;

- HCIIOJIb30BaTh METOJbl HAyYHOrO I[IO3HAHMS: aHajdU3, CHHTE3, MOJEIMPOBAHUE XHUMUYECKUX IMPOLIECCOB M SABJIECHUNM  MpPU PEUICHUU
y4eOHOMCCIIEeI0BATENbCKUX 33124 110 U3YYEHHUIO CBOUCTB, CIOCOOOB MOJIyUYEHHS U PACIIO3HABAHUS OPTaHUYECKUX BELIECTB;

- BJIQIETh [IpaBUJIaMy O€30MacCHOT0 OOpallEHUs C €AKUMHU, TOPIOYUMHU U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMU OBITOBOM XUMUM;

- OCYILECTBJIATh IOMCK XUMUYECKOM HH(pOpMALMK IO HAa3BAaHUAM, UACHTU(PHUKATOPAaM, CTPYKTYPHBIM (JOPMYIJIaM BEILECTB;

- KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh XUMUUECKYIO HH(OPMAIINIO, COAEPIKALLYIOCS B COOOIIEHUSAX CPEACTB MacCOBOW MH(pOpMaLINH, pecypcax
HHTepHeTa, HAy4HO-TIOMYJISPHBIX CTAThIX C TOYKU 3PEHUS €CTECTBEHHO-HAYUYHOU KOPPEKTHOCTH B LIEJISAX BBISBICHUS OIIMOOYHBIX CYKICHUN U POPMUPOBAHUS
COOCTBEHHOM! ITO3UIINY;

- yCTaHaBJIMBaTh B3aHMOCBS3U MEXAy (akTaMu M TEOpHeW, NMPUUYMHOW M CIEACTBHEM MpPU aHaIU3e NPOOJIEMHBIX CUTyallMii M OOOCHOBaHUH
MIPUHUMAEMBbIX PEIlIEHUH Ha OCHOBE XUMUYECKHUX 3HAHUM;

- NPEJCTaBIATh MYTU PEIICHUS II00aTbHBIX MpOOJeM, CTOSIIMX IEepe]] YeIOBEeYECTBOM, M NEpPCHEKTHBHbIE HAMPABICHUS PA3BUTUS XUMHUYECKUX
TEXHOJIOTUI, B TOM YHCJI€ TEXHOJOTHI COBPEMEHHBIX MaTEpUANIOB C Pa3iINuHON (PYHKINOHAIBHOCTHIO, BO30OHOBISEMBIX HCTOUHUKOB CBIPbS, IEPEPAOOTKU U
YTUIM3ALUU TPOMBIIIJIEHHBIX U OBITOBBIX OTXOOB.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

- (popmynupoBaTh 1EeIb UCCIEIOBaHMSA, BBIIBUTATh U MPOBEPATH HKCHEPUMEHTAIBHO THIOTE3bl O XMMHUYECKUX CBOMCTBAaX BEIECTB Ha OCHOBE UX
COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUUECKUE PEAKIINH, O XapaKTepe U MPOAYKTaX Pa3IMUHbIX XUMHUYECKUX PeaKlnii;

- CaMOCTOSITEJIbHO IUJIAHMPOBATh U TPOBOAUTH XHUMHMUYECKHE OSKCIIEPUMEHTBHI C COOJIOJIeHHMEeM MpaBuwil Oe30macHOM paboThl € BEIIECTBAMU H
71ab0paTOPHBIM 000PYI0BaHUEM;

- HHTEPIPETUPOBATD JAHHBIE O COCTaBE U CTPOCHUU BEILIECTB, MOJYUYECHHBIE C IIOMOIIbIO0 COBPEMEHHBIX (PU3MKOXMMUYECKUX METOJIOB;

- ONKCHIBATh COCTOSIHME DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBOMEXAHMUYECKUX IPEICTaBICHUM i1 OOBSCHEHHS PE3yJIbTaTOB
CIEKTPAJIBLHOIO aHAJIN3a BEIIECTB;



-XapaKTepU30BaTh POJb A30TOCOACPIKALINX TETEPOLUKINYECKUX COCJUHEHUH M HYKJICMHOBBIX KHCJIOT KaK BaXKHEMIIMX OWMOJOTMYECKH AKTHBHBIX
BEILECTB;

-IIPOrHO3UPOBATH BO3MOKHOCTb IPOTEKAHUS OKHUCIMTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUM, JEXKAIIUX B OCHOBE IPUPOIAHBIX U INPOU3BOJACTBEHHBIX
IIPOLIECCOB.

Opranusanus o0yuyeHust

OcHosnoit hopmoii opzanu3ayuu yuedH020 npoyecca BISETCSA KJIACCHO-ypOUHas cucTeMa. B kauecTBe 1OMOIHUTENBHBIX (POPM OpraHu3aluu
00pa3oBaTENHHOIO MPOIIECCa MCIIONB3YETCSl CHCTEMa KOHCYIbTAlMOHHOM MOAEP)KKH, HHANBUAYAIbHBIX 3aHATUH, CAMOCTOSTENbHAS Pad0Ta YUAIHX CS C
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOIHH.

Dopmul opeanusayuu 00yueHuA HaA ypoKax: VHIUBUAYyallbHAasl, IApHAas, IPYIIOBasi, UHTEPAKTUBHAS.

MeTto/1ib1 00yueHHUs:

. [1o UCTOUHUKY 3HAHUI: CIIOBECHBIE, HATJIAIHbIE, IPAKTUYECKHUE;

. [To ypoBHI0 M03HaBaTENbHON aKTUBHOCTH: MPOOJIEMHBIN, YACTHUYHO-TIOUCKOBBIH, 00bACHUTEIBHO-UILTIOCTPATUBHBIN;

° [To mpuHIMITY pacwICHEHUS WM COSIMHCHUS 3HAHUN: aHATUTUICCKUN, CHHTETUICCKUI, CPaBHUTEIILHBIN, 00000,
KJIAaCCU(UKAITMOHHBIH.

. TexHonoruu 00y4eHus: UHANBUAYAIbHO-OpUEHTHUPOBaHHAs, pasHoypoBHeBasi, UKT.

CucreMa OLEHKH JOCTHKEHUI yUaIuXxcs
1. Ouyenka ycmnozo omeema.

OneHka «5»:

. OTBET MOJIHBIM U MPABWIBHBIA HA OCHOBAaHUHU U3YYEHHBIX TEOPHH;
o MaTepHuaJl U3JI05KEH B ONPEIETICHHOM JIOTHYECKOU ITOCIIEN0BATEIBHOCTH, JINTEPATYPHBIM S3BIKOM;
o OTBET CaMOCTOSTEIIbHBIN.

Ouenka «4»

. OTBET MOJIHBIM U MPABWIBHBIA HA CHOBAaHWUU U3YYEHHBIX TEOPUH;
. MaTepHall U3JI0KEH B ONPEAETICHHOM JIOTHYECKOM MoCeI0BaTeNbHOCTH, TP 3TOM JOMYIIEHBI JBe-TPH HECYIIECTBEHHbIE OIINOKHY,
UCIPABIIEHHBIE 110 TPEOOBAHUIO YUUTEIS.

Onenka «3»:

L4 OTBET HOHHBIﬁ, HO IIpH 5TOM JO0IMyHICHA CYIICCTBCHHAA OIIIMOKA MK OTBET HCHOJ'IHBII\/'I, HECBSI3HBIM.



OneHKa «2»:

L4 IIpu OTBCTC OGHﬁpy)KGHO HCIMOHUMAHHUEC yHalllUMCSA OCHOBHOT'O COACPIKAHUSA y‘-IGGHOI‘O Marcpurajia HJin JOMYIICHBI CYIIIECCTBCHHBIC
OI_HI/I6KI/I, KOTOPBIC yanlHﬁCﬂ HE MOXKCET UCIPABUTh IIPHU HABOJAAIINX BOIIpOCaxX YUUTEIA, OTCYTCTBUEC OTBECTA.

OueHnka IKCnepuMeHmaabHbIX YMEeHUIlL.
OreHka CTaBUTCSI HA OCHOBAaHUHW HAOIOICHUS 32 YIAIIUMUCS ¥ TUCBMEHHOTO YeTa 3a padoTy.
Onenka «5»:

° pa60Ta BBITIOJIHCHA IMOJTHOCTBIO U ITPABUJIBHO, CACIIAHBI ITPABUJIBHBIC Ha6J'IIO,I[eHI/I5[ " BBIBOJBI,
° OKCIIEPUMEHT OCYHICCTBJICH 110 INIaHY C YYCTOM TEXHHUKHU 0€30IaCHOCTH U IIpaBUJI pa6OTBI C BCIIECTBaAMH U O60py,I[OBaHI/IeM;
o MMPOSABJICHBI OPraHU3allUOHHO - TPYAOBBIC YMCHUS, ITOAACPIKUBAIOTCS YUCTOTA pa60qero MCCTa U IIOPAI0K (Ha CTOJIC, DKOHOMHO

UCIOJIB3YIOTCSl PEaKTHBBI).
Onenka «4»:

L4 pa60Ta BBITIOJITHCHA ITPABUJIBHO, CACJIAHBI ITPABUJIBHBIC Ha6JIIOII€HI/I$[ " BBIBO/JIbI, HO IIPHU 3TOM 3KCIICPUMCHT IMMPOBCACH HC IMOJTHOCTHIO UJIN
AONYIICHBI HCCYIICCTBCHHBIC OIINOKH B pa60Te C B€IICCTBAMU 1 O60py,Z[OBaHI/IeM.

OueHka «3»:

. paboTa BBIIIOJHEHA MTPABUILHO HE MEHEE YeM HAIOJIOBUHY HJIU JIOMYIICHA CYIIECTBCHHAs OMIHOKA B X0OJI€ IKCIICPUMEHTA B O0bSICHEHHH,
B oopmiieHnH paboThl, B COOMIOJCHUH MPABUJI TEXHUKU 0€30MaCHOCTH Ha paboTe C BElIeCTBAaMU U 000PYIOBaHHEM, KOTOpPAasi UCIIPABIISIETCS T10
TpeOOBaHUIO YUUTEIS.

° Onenka «2»:

° JIOTIYIIIEHHI IBe (¥ OoJiee) CYIIECTBEHHBIE OIIMOKHU B XOJE: IKCIIEPHUMEHTa, B OOBSICHEHHH, B OOPMIIEHUU PaOOTHI, B COOIIOIEHUU
MIPABWJI TEXHUKH 0€3 OMACHOCTH MPHU pabdoTe C BEIIECTBAMHU M 000PYI0OBAaHHEM, KOTOPBIC YUAIIHICS HE MOKET UCIIPABUTH JaXKe TI0 TPEOOBAHHIO
YUUTENS,

° paboTa He BBITIOJHEHA, Y YYaIIerocsi OTCYTCTBYET 3KCIICPUMEHTAIBHBIC YMEHUSI.

3.01eHKa yMEHUH pelaTh pacueTHbIE 3aJauH.
Onenka «5»:

° B JIOTHYECKOM PACCYKJECHUU U PEIICHUU HET OMIMOOK, 3a/1a4ya pelieHa palroHaIbHBIM CIIOCOO0M.
OueHka «4»:
° B JIOTHYECKOM PACCYXKJICHUU M PEIICHUS HET CYIIECTBEHHBIX OMMOOK, HO 3a/1a4a pellieHa HepalMoHATbHBIM CIIOCOOOM, HJTH JIOMYIIICHO

He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

Onenka «3»:

B JIOTHYECKOM PACCYKJCHUHU HET CYIIECTBEHHBIX OITMOOK, HO JOIMYyIIeHA CYIISCTBEHHAs OIMOKAa B MaTeMaTHIECKHX pacyeTax.
OreHka «2»:



o UMEETCS CYIIECTBEHHBIE OMIMOKHU B IOTHYECKOM PACCYKICHUU U B PEILICHHH.
o OTCYTCTBHE OTBETA Ha 3aJIaHUE.

4.0ueHKa MUCbMEHHBIX KOHTPOJIBHBIX Pa0OT.

OrneHka «5»:

° OTBET IOJIHBIN U MPaBWIbHBIN, BO3MOYXKHA HECYIIECTBEHHAs OIIHOKA.
Orenka «4»:

° OTBET HEMOJIHBIN WIIM JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMNOOK.
Onenka «3»:

° paboTa BBITIOJIHEHA HE MEHEE YeM HAIlOJIOBUHY, JAOIYIIIEHA OJIHA CYIIECTBEHHAs OIIMOKa M MPU ATOM JIBE-TPU HECYIIECTBEHHBIE.
OrneHka «2»:

° paboTa BBITIOJIHEHA MEHBIIIE YeM HATIOJOBUHY WIIH COICPIKUT HECKOJIBKO CYIIECTBEHHBIX OITUOOK.

° paborta He BbIToHEHA. [IpH OlleHKe BHITIOTHEHHS MTUCbMEHHOW KOHTPOJIBHOW paboThl HEOOXOIMMO YUUTHIBATH TPEOOBAHUS €TMHOTO

opdorpaduaecKoro pexxuma.
5. Ouenka TecToBbIX paboT. [Ipu OlCHMBaHWUU MCIIOIB3YETCS CICAYIOIAs IIKaja;

o oteHka «5» - 90%-100% mpaBUIBHBIX OTBETOB
o oteHKa «4» - 80%-90% npaBUIBHBIX OTBETOB
o oueHka «3» - 50%-80% npaBUIBHBIX OTBETOB
o oleHKa «2» - MeHee 50% MpaBUIIbHBIX OTBETOB

6. Onenka pedepara.
Pedepar orieHHBaETCS 1O CICAYIOIINAM KPUTEPUSIM:

coOnrofeHre TpeOboBaHuil K ero 0(hopMIIEHUIO;
HEOOXOIMMOCTh M IOCTATOYHOCTD JIJISl PACKPBITHS TEMbI IIPUBEICHHON B TeKCTE pedepara HHPOpMaIUH;
yMEHHE 00YyJaromerocsi CBO00HO U3JIaraTh OCHOBHBIC UJICH, OTPaXXCHHBIC B pedepare;

L4 CIIOCOOHOCTH 06yqa10mer0051 IMOHATH CYThb 3a1aBACMbIX YJIICHAMHA aTTeCTAallMOHHON KOMHCCHUU BOIIPOCOB U C(l)OpMy.TII/IpOBaTB TOYHBIC
OTBCThI Ha HUX.

OCHOBHOI1 HHCTPYMEHTAPHUII VISl OCHUBAHNUS Pe3yJIbTATOB

Dopmbl npoepKU U OYeHKU pe3yIbmamos 00yuenus. GopMbl IPOMEKYTOUHOTO, UTOTOBOTO KOHTPOJIS,, TOM YHCIIE MPE3EHTAlUH, 3aIlIUTa TBOPUECKUX,
MPOEKTHBIX, UCCIIEIOBATEIBCKUX PadoOT.

Cnocobvbl nposepku u oyenKu pe3yibmamos 00yyeHus: YCTHBIM OIpOC, YCTHbIE 3a4€ThI, CAMOCTOATEIbHBIE U KOHTPOJIbHBIE pabOThl, MHAUBHIyaJIbHbIE
3aJlaHus TI0 KAPTOUKaM, HTHTEPAKTUBHEIE 33/1aHUS, TECTOBBII KOHTPOIIb, MPAKTUYECKUE U TaOOPATOPHBIE paOOTHI.

Cpeocmea npogepku u oyeHKu pe3yibmamos 00yueHus: TECThl, 3a4€THbIE BOIIPOCHI, pa3HOYPOBHEBbIE 3aJJaHMsl, IPAKTUYECKHE PaOOTHI

Conep:xanue kypca 10 kiaace (102 yaca)



Tema 1. OcHOBHBIE TeOpeTHYECKHE MOJIOKEHUS OpraHuveckoii xumuu (12 u)

[Ipenmer oprannyeckoil XuUMHUU. MeCTO U pOJib OPraHUYECKON XMMUHU B CUCTEME HAYK O MPUPOJE. YTIIEPOIHBIN CKENET MOJIEKYJI OPTaHUYECKUX BEIIECTB.
@OyHKUMOHANbHBIE IPyNIbl. Teopus cTpoeHust opranndeckux coenqunenniit A.M. bytneposa. Pemienue 3anau u ynpaxsaenuil o teme «Teopust ctpoenus
opranudeckux coenuneHnii A.M. bytiepoBa.O0muuii 0030p XMMHUYECKUX CBSA3EH B MOJIEKYJIaX OPTaHUYECKUX COeuHEHul. [Ipakmuueckas paboma No [
«Koncmpyuposanue wapocmepiicressbix mooeneli MOAeKyl Op2aHUYecKux coeouneHuly u peuteHue 3aoay. Ilonsatue o Mexanu3me peakuuu. Bxoownot
KOHmMpob. ' OMOIIMTUYECKUI U TeTepOTMTUUECKHI crTocOOBI pa3pbiBa cBsi3u. Hykineoduss! u anekrpoduiisl. DnextTpoHHble 3ddexTsl. Knaccudukanum
peaKkuuii B OpraHu4eCKON XUMHUH.

Tema 2. YrueBoaopoasbi (314)

CrpoeHnue ananoB. du3nueckre 1 XUMUYECKUE CBOMCTBA ankaHoB. IHauBUyanbHble CBOMcTBa MeTaHa. [lonydyenue ankaHoB. CTpOeHHUE aJIKEHOB.
Puznueckre 1 XMUMUYECKHE CBOMCTBA aJIKeHOB. [loyuenue u npuMeHeHne aikeHoB. Pernienue 3a1a4 1 ynpaxHeHU 1o TeMe «AJIKaHbl. AJIKEHbD.
npakmuyeckasn paboma No2 «Ilonyuenue smunenay». CTpoeHHE U PU3MUECKUE CBOMCTBA aJIKaJUEeHOB. XMMUYECKHE CBOMCTBA ajKkaaueHoB. [lomydyenue u
MIPUMEHEHHUE aJKaaueHoB. HaTypanbHbIil M CUHTETHYECKUE Kayuyku. Pemenue 3anau «Ankaauenbs». CTpoeHue ankuHoB. Pu3nueckue CBOMCTBA aIKUHOB.
XuMHYECKHE CBOMCTBA ATKUHOB. [loydeHrne u mpuMeHeHUe alIKMHOB. PerieHne 3a1aq v yrpakHeHHH 10 TeMe «YTIIeBOA0po sy, O000maronuii ypok mo
TeMe «YTIeBoAopoably. Konmponvnas paboma Ne 2 no meme « Ayuxnuueckue yeneeo00opodsry. CTpoeHue MUKiIoankaHoB. Gu3nueckue U XuMUYeCKUe
CBOMCTBA LUKJIOAIKaHOB. [loyuenue u MequKoOMOIOrnuecKoe 3HaueHne HUKII0aIKaHoB. Perienre 3a1a4u u ynpaxuenuii no reme «l{ukioankans». CTpoeHue
OeH3051a ¥ ero roMoyIoroB. @u3nyeckue U XMMHUYECKHUEe CBOMCTBa OeH301a. XMMUYECKUE CBOWCTBA TOMOJIOTOB OeH3oMa. J[pyriue apoMaTndeckue COeqMHEHHUS.
[Tonyuenue u npuMeHeHue apeHoB. ['eHeTnueckas cBA3b MEXKIY yrieBoopoaaMu. Pemenue 3aiad no teme « ApoMaTHUECKHE YTIEBOA0POAb». KonmponbHas
paboma Ne 3 no meme «LJuxnuueckue yeneeo0opoosry. Ilpuponnslii ra3 u apyrue roprouune rassl. Hedts u ee nepepabotka. TBepaoe TOmImso.
["asioren3amelieHHbIE YIIIE€BOAOPOIbI CTPOEHUE U (PU3UYECKUE CBOMCTBA. XMMUUYECKHE CBOMCTBA raJIOT€HATKAHOB. XUMHUYECKHUE CBOMCTBA raJlOr€HAIKEHOB.
[IpumeHneHue raroreH3aMenieHHbIX YIIeBoA0poaoB. Pemenne 3anay no teme «YriaeBoaopoas» . Konmponvruas paboma Nedno meme « Y2ne6000poouly.

Tema 3. Kuciopoaconep:xamue oprannieckue coequnerus (21 4)

OO6mas xapakTepucTuka cnupToB. PU3NYeckue CBOWCTBA CIUPTOB. XUMHUUYECKHE CBOICTBa ciupToB. [lonmyuenue cnuproB. [IpumeHeHe ciupToB.
MHoroaromHublie ciupThl. Pemenne 3aga4u no teme «CrnupThy. [lpomescymounsiii KOohmpoas. XuMUuecKre cBocTBa ¢peHoioB. CpaBHEHNE XUMUYECKUX
CBOMCTB OJJHOATOMHBIX CIUPTOB U peHona. [lomyuenue u npumenenue Genonos. Pemenne 3anad no reme «Denonb». O0Imas XxapakTepucTHKa U (pu3ndeckue
CBOMCTBA aJbJIETUI0B U KETOHOB. XMMUYECKHE CBOMCTBA aJIbJIETUI0B U KETOHOB. [losyueHne u npuMeHeHue aabAeruoB U KeTOHOB. Pemenne 3agayd no reme
«Anbleruapl U KeToHb». Konmponvras paboma NeS no meme « Cnupmut. @enonvl. Anvoecuovt. Kemonwry. O0mas XxapakTepuCTHKa KapOOHOBBIX KUCIIOT.
PaznooOpasue n pusndeckue cBONCTBa KApOOHOBBIX KUCIOT. XUMUYECKHUE CBOMCTBA MPEACIIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT. OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB MPEEIbHBIX IBYXOCHOBHBIX KaPOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUECKUX CBOMCTB HEMPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
K1CIoT. OCOOEHHOCTH XMMHUUYECKHUX CBOWCTB apOMaTHUYECKUX KapOOHOBBIX KUCIOT. [loiaydeHre kapOOHOBBIX KUCIOT U UX MEAUKO-OMOJIOTHYECKOE 3HAUCHHE.
Pemenue 3anau no reme «KapO6oHoBbIe KUCTOTHIY. DYHKIIMOHAIBHBIE IPOU3BOIHBIE KAPOOHOBBIX KUCHOT. CrodcHvle a¢ghupsi. Ilpakmuueckaa paboma Ne3
«Ilonyuenue u ceoticmsa ykcycHou kuciomoly. Permenue 3amad mo teme «Kuciaopoaocoaepxkaiine opraHuueckue coequuaeHus». Konmponvuas paboma Neb no
meme «Kucnopooocooepaicawue opeanuueckue coeOuHenusy.

Tema 4. AzoTocoaep:kaiiue opraHuveckue coequHenus. ['erepodyHKnuoHa bHbIe coennuenus (16 u)

AmuHbI anudatudeckre u apoMatuieckre. Guznyeckrue 1 XMMUYECKHe CBOWCTBAa aMIHOB. XUMUYeCcKue cBoricTBa aMuHOB. [lonyuenue amuHoB. [IpumeHenune
1 MeMKoOuoioTnyeckoe 3HaueHue. Pemenue 3a1a4d no teme «AMuHbI». ['erepornkinndeckue coeunenns. CtpoeHue, Gu3ndeckue 1 XuMHYECKHe CBONCTBA
NUpHUIKMHA U Uppoda. ['eTeponnkinyeckue CoOeAMHEHHs ¢ AByMs U OoJiee reTepoaToMaMu. [[pHHIIUIT HOMEHKIIATYphI TeTepOdyHKIIMNOHATBHBIX COSTUHEHHH.
Pemenue 3anay no Teme «l'eTepoUKINYECKIE COETUHEHNA». AMUHOCTUPTHI. [ MAPOKCUKETOHBI ¥ THAPOKCUANIBIETHIb. AMUHOKUCIOTHL. DEHOTOKUCIOTHI.



['MapOKCUKHUCIIOTHI U OKCOKUCIOTHL. Pemenue 3agad o teme «I erepodyHkunonanbable coenuHerus». Lukn Kpedca. Ontuyeckas usomepus. [lpumenenne
rerepoyHKIIMOHAIBHBIX COeMHEHNH. Pemenne 3a1a4 no reme «A30TcoeprKaline opraHnueckue coeiuHenus. ['erepoyHKIMOHaIbHbBIE COETUHEHUI.
Koumponvnas paboma NeT no meme «Azomcodeporcawjue opeanuieckue coeounenus. I emepodynkyuonanvrvle COeOUHEeHU.

Tema 5. Xumusi npupoaAHbIX coequHeHUi (22 y) O0mas xapakTepucTuka ;kupoB. Pusndeckrue 1 XUMHUECKUE CBOMCcTBa kxupoB.[IpuMeHenne sxupos.
Pemenue 3anay no teme «Kupbi». @ocdoaunuabl kieTouHbix MeMOpaH. [loBepxHocTHas akTHBHOCTh. Dochonaunuibl KIeTouHbIX MeMOpaH. CTpoeHne
KJIETOYHOM MeMOpanbl. O0Imas XxapakTepucTuka yrieBonoB. Ctepeonszomepust MoHOcaxapu0B. OOpa3oBaHue HUKINYECKUX (POPM MOHOCAXapHUIOB.
OO6pazoBanue MUKINYECKUX GOopM MOHOCaxapua0oB. XUMHUUYECKUE CBOMCTBa MOHOcaxapuoB. [IpeBpaiienue riroko3sl B opranusme. [lpumenenue
rioko3bl. O01mas xapakreprucTuka aucaxapunos. OOmias xapakrepucTrka nonucaxapuos. Kpaxman. Lenmonosa. Pemenune 3aga4 no reme «YTIeBOIB.
Ipakmuueckas paboma Ned «Yenesoowr». O0Ias XapaKTEPUCTHKA aMUHOKUCIOT. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT. [loydeHus u mpuMeHeHHe
aMHHOKHUCIIOT. Pemenue 3a1ad no teMe «AMHUHOKHUCIOTB». CTpykTypa OenkoB. @u3nueckue u XUMUYECKre CBOMCTBa OenkoB. OO0I1as XxapakTepucTuKa u
npuMeHeHue 0enkoB. [Ipakmuueckas paboma Ne5 «Amunokuciomol u 6enxkuy. O0IIas XapaKTepUCTHKA HYKIIEUHOBBIX KUCIOT. CTpOeHHE HYKIEO3H/I0B,
HYKJIEOTH/I0B UIIOJMHYKIIEOTHI0B. [ [puMeHeHne HyKJIeMHOBbIX KUCIIOT. Pemenue 3aaau no teme «HyknenHoBble KUCIOTB». Opranuyeckas XUMHUs,
dbusnonorus u papmakonorus. Mmozoguiii mecm. Opranuyeckas XuMusi U Ouoxumus. Ilpaxkmuyeckas paboma Ne6 « Peuienus 5KCnepumMeHmanbHulx 3a0ay
Xumus npupoonwvlx coeounenuny. Ilpakmuueckas paboma Ne7. « Pewienue IxcnepumenmanbHbix 3a0ay»

11 knacc (102 gaca)
Tema 1. Ctpoenne BemectBa (11 4)
Crpoenue atoma. COCTOSTHUE JIEKTPOHA B aTOMe. DJIEKTPOHHbIE KOH(Urypauu aroMa. MiamMeHeHne aToMHOro paaunyca u oopazoBaHue HOHOB. MI3MeHeHue
aTOMHOTO pajauyca u o0pa3zoBaHre HOHOB. [loiokeHNEe B IEPUOIUYECKON cCUCTeME XUMHUYecKuX 3ieMeHToB J1.M1.MenneneeBa Bo1oposia, TJaHTaHOUIOB,
AKTUHOMJIOB M UCKYCCTBEHHO ITOJIyYEHHBIX IEMEHTOB. XMMHUYECKasl CBA3b. DJIEKTPOOTPULIATENbHOCT. MlOHHAs 1 KOBaneHTHas cBA3b. HeBaneHTHBIE
B3aumojeiicTBus. Kpucrannnyeckue pemerku. Bxoownot konmpons. Pemenue 3a1ad no Teme, NoJAroToBKa K KOHTPOJIbHOU pabote. Konmponvras paboma no
meme Nel «H3menenue amomnozo paouyca u oo6pazosanue UoH08Y.
Tema 2. OcHOBHBIE 3AKOHOMEPHOCTH NpOTeKaHus peakumii (14 4)
DeMeHTBl XUMUYECKOH TepMOIMHAMUKH. TepMOJMHAMUYECKHE CUCTEMBI U MPOLIECCHl. DHTANBIM U SHTponus. DHeprus ['nd6ca. [IpuHiun sHepreTnyeckoro
comnpsikeHus. XuMudeckoe paBHoBecue. Koncranra xumuueckoro pasHosecus. [Ipunnun Jle llarense. Pemenue 3agau no teme «1eMEHTHl XMMHUECKOM
TEPMOJIMHAMUKIY. DIIEMEHThI XUMHUECKONW KnHETUKH. OO1IHe MpeCTaBIeHus 0 MeXxaHu3Max peakuuid. Ckopocts peakuuu. KuHernuecknue ypaBHEHUs.
Karanus. Crexuomerpus. Pacuer konuuecTBa BemecTBa. COOTHOIICHUS MEXY KOJIMYECTBAMH BEILIECTB B XMMUUYECKUX YpaBHEHUSIX. | OMOreHHbIe U
rereporeHHsle cucteMbl. PactBopbl. CriocoObl BeIpaXkeHHs KOHIIEHTpaluu pactBopoB.IIponecc pactBopenus. Pemenue 3agau no teme No2
Tema 3. BemecTBa M 0OCHOBHBIE THTIBI UX B3auMojeiicTBus (28 u)
Knaccugukanus Heoprannyeckux BemecTs. Knaccudukanus peakuuii. DIeKTpOIUTHI M HEIEKTPOIUTHL. Teopus 3MeKTPOIMTHUECKON JUCCOUAIIUH.
Juccounarus KuciaoT, OCHOBaHUM, coneil. Peakuust HelTpanu3zanuu. XUMUYECKUE CBOMCTBA coieil. [ 'maponus coneit. Pemenue 3agad no reme: «XUMHUUECKHE
cBoiicTBa coneit. ['unponus coneity. Ilpakmuyeckas paboma Nel «l uoponuzy». XuMudeckrue CBOUCTBA aM(OTEPHBIX OKCHIOB. XUMHUUECKUE CBOMCTBA
amoTepHBIX OCHOBaHU. Peakiuu coneil MeTaioB, oOpa3yromux ampoTepHble coequHeHus. Konmponvnas paboma Ne2 no meme «Xumuyeckas peakyusi.
Teopust snexTponuTHUecKoi quccormanumy. Bogopoausiit mokaszarens pH. 3nauenue pH Ouonoruueckux cpen. bydepusie cucremsl. bydepHbie cucremsl
OpraHuM3Ma M UxX B3auMOCBs3b. HapyIieHus KHCIOTHO-OCHOBHOTO COCTOAIHUA opranu3ma. Ctenenb okuciaeHus. Hanbomnee BaxkHble OKUCIUTENN U



BoccTaHoBuTenH. Kiaccuukanus OKUCIUTETbHO-BOCCTAHOBUTENBHBIX peakiinii.. CyMMapHbId KOG (GUIIUEHT Mepe OKUCIUTEIEM HIIH BOCCTAHOBUTEIIEM C
y4eToM cosieoOpazoBaHus. BiusiHue cpeapl pacTBOpa Ha IPOTEKaHUE OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX peakinii. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaKkiuy ¢ y4acTUEM JBYX BOCCTAHOBUTEJNIEH WM ABYX OKHcauTenel. Pemenue 3anad no teme « OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN». DIEKTPOIH3.
Pemenue 3amau mo reme «AneKTponu3y. [lpomescymounsviii Konmpoas. CTpOCHHE KOMIUIEKCHBIX COeMHEHUH. [Ipakmuueckas paboma Ne2
«l'uopoxomnnexcol memannosy. O606menue. [loaroroBka k KOHTpoOIBHOU padoTe. Kornmponvuas paboma Ne3 no meme « OCHOBHbIE MUNBI B3AUMOOCUCMBUSL
gewecmay.

Tema 4. Xumus 31eMeHTOB (49 u)

buorennsie anementsl. Kitaccugukarms snemenToB. O01as XapakTepucTka S-, p-u 0-3eMeHToB. Bogopoa: XxapakTepucTruKa 3JeMeHTa U IPOCTOrO
BeniecTBa. Kucnopos: xapakTeprucTHKa 3JeMEHTa U IPOCTOro BenlecTBa. Bona u nepokcua Bopopona. Ilpakmuueckas paboma Ne3 «Booopod. Kuciopooy.
I"anorensl. O6mas xapakrepuctuka. Puznyeckrue 1 XMMUYECKUE CBOMCTBA MPOCTHIX BemlecTB. ['amorenoBogopoabl. Kucnopoacoaepxaiine coeTuHEeHUS
rajorenoB. Cepa: XxapaKTepHCTHKa 3JIEMEeHTa 1 IpocToro BemiectBa. CepoBonopon. Cynbdunsl. CoeMHEHHS CEPhI CO CTETIeHbI0 OKUcIeHus +4. CoequHeHUs
CEPBI CO CTEICHBIO OKUCIIEHU +6. Pemenune 3amay mo reMe rajnoreHsl, cepa. [lpakmuueckas paboma Ned « Ceoticmea cepwl u ee coedunernutl. Kauecmeennule
peakyuu Ha UoHvl 2anocenosy. A3ot u pochop. Puzndeckne U XuMHIeCKue cBoiicTBa. COeTMHEHNUS a30Ta CO CTENEHbIO OKUCIeHUs — 3. OKCHABI a30Ta.
A3zotHas kuciora. Conu azotHo# kucnotel. Coequnenus docdopa co crenenbro okucinenus — 3. Coequnenus Gochopa co cTeneHbl0 OKUCIeHUs + 3.
Coenmunenus pocdopa co creneHpro okucienus + 5. Pemenne 3agad mo teme «A3ot. @ochopy». Yraepon u kpemuuit. CTpoeHrne U CBOMCTBA IPOCTHIX
BellecTB, 00pa3oBaHHbIX yriepoaoM. Kapouasl. Oxcuabl yriepoaa. YronpHas kuciaota. CBONCTBa KPEMHHUS U €r0 coequHeHu. [Ipakmuueckasn pabomaNes:
«Ceoticmea coedunenutl yenepooa u kpemuusi». Konmponovuas paboma Ne4d no meme «Hememannvry. Metaist |1A- u [IA- rpymin.: obmias xapakTepucTuka
AJIEMEHTOB U NMPOCThIX BemlecTB. CBoiicTBa coenuuenuit metamwioB |A- u IIA- rpynmn. rpynmn. [Ipumenenne u meauko-6uonoruueckoe 3nadenre. CBoiicTBa
coenuneHuit metaiioB 1A u 2 A rpynmn. [Ilpumenenue u MmeanKo-61oI0rnYecKoe 3HaueHne. AJTIOMUHIN U ero coenunenus. [Ipaktudeckas padotaNe6
«KauecTBeHHbIC peakiiuu Ha MeTauIbl 1 A 1 2A Tpynn U aJlOMUHUIY. XpOM: XapaKTepUCTHKA 3JIEMEHTa U IpocToro BemecTBa. CoenuneHus: xpoma. Meauko-
ouosnorudeckoe 3HaueHue xpoma. CoequHenus: mapranua. JKeneszo u ero coeauHenus. Meanko-01uonaoruueckoe 3HaueHue xenesa. JKeae3o U ero coeTuHeHusl.
Menuko-Ouonoruueckoe 3HaueHue xene3a. Menp u ee coennHeHus. Menuko-Ouosnoruueckoe 3HaueHue Meau. CepeOpo: XapakTepuCcTHKa 3JIEMEHTa , TPOCTOr0
BElIEeCTBa U coelMHEeHUH. [IMHK: : XapaKTepruCcTUKa JIEMEHTA , POCTOr0 BEIeCTBA U coeAMHeHU. Mennko-0nonorndyeckoe 3Hauenue. Ilpakmuueckas paboma
Ne7«Kauecmeennvie peakyuu na memanisvt nobounou noocpynnsiy. O6001eHIEe, TOBTOpEHHE 10 TeMe «Metaiuiby. Konmpoavras paboma Ne5 no meme
«Memannwiy. O6001IEHUE, TOBTOPEHHUE TIO KypCy. Mmozcosas konmponvras pabomaNe6. Ilonsenenne UToros

Temarnyeckoe nuiannposanue 10 kiaace

Ne Tema Kon-Bo uacoB | [Ipaktuueckue padotsl | KonTponabHbIE pabOTHI
1. OCHOBHBIE TEOPETUYECKHE MTOJOKEHNS OPTaHUIECKON XUMUHN 1249 1 1
2. VYrieBo10po/ibl 314 1 3
3. Kucnoponacoaepxaniue opraHM4ecKkue COeIMHEHU 214 1 3
4. A3zoTocojiepKalue opraHuyeckue coequHenus. I erepodyHKIIMOHAIbHBIE 16 4 0 1




COEIUHEHHNS

S. XuMUSA IPUPOAHBIX COCIUHEHUN 224 4 1
Htoro 102 7 9
Ne Tema Kon-so | ®opma XapakTepUCTHKA J1eATEIbLHOCTH 00YyJaroIUXCs
Ypoka qacoB OpraHu3anuu

yqe6Hor0 mpounecca

OcHOBHBIE TeopeTHYECKHE M0JIOKEHUsI Oprann4veckoi xumum (12 v)

1. [IpeameT opranndeckoit 1 YPOK U3Yy4EHHUS XapakTepu3yrT HEOPTaHUYECKUX BEILLECTB, aTOMHO-MOJIEKYJISIPHOE
XUMUU. MecTo U poJib HOBOTO Yy4eOHOTO YUEHHE,BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS,
OpraHUYECKON XUMHUH B Marepuana 00yCIIOBJIEHHOCTh CBOWCTB BEIIECTB UX CTpoeHHEM. J[at0T onpeieneHus
CHCTEME HayK O IPUPOAE MOHATHN «OPTaHUYECKUE COEAUHEHUS», KCOPTAaHUYECKAS] XUMUS,
«BaJIEHTHOCTHY». OIpenensoT OpraHuuecKue COeTUHEHHS M0 (GopMyiaM.
CpaBHHBAIOT MPEAMET OPTraHUIECKON M HEOPTAHMYECKOM XUMUH.
YcraHaBnMBaKOT B3aMMOCBSI3U OPraHUYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX
HayK U €€ poJjb B )KU3HU 001IecTBa. ['0TOBAT U 3aciylInBalOT COOOIIEHUS Ha
temy «McTopus pa3BUTHS OPraHUYECKON XUMUM
2. YranepoaHslii CKeneT 1 YPOK JlaroT onpenesnieHus MOHATHH «JIBOMHBIE CBSA3W», KTPOMHBIE CBSI3U», «KPATHBIE
MOJIEKYJT OPTaHUYECKHUX COBEPIICHCTBOBAHUS | CBsi3M». CpaBHUBAIOT a) AIIUKIMYECKUE U ITUKINUECKHE COSUHEHNS; O)
BelecTB. DyHKIIMOHAIBHBIE 3HAaHUW, YMEHUH U HACBILLICHHBIE U HEHACBILIEHHBIE COEMHEHUS. PaccMaTpuBarOT HEKOTOPBIE
Tpynmbl HaBBIKOB (b yHKIIMOHATIBHBIE TPYIIIBI U COOTBETCTBYIOITUE UM KJIACCHI COSTUHEHUM.
CpaBHuBaOT MOHO(YHKIIMOHANIbHEIE, TONU(YHKITMOHATLHBIEC U
reTepoyHKIIMOHAIbHBIE COCTMHECHMS.
3. Teopus cTpoeHus 1 YPOK DOopMyYJIIUPYIOT OCHOBHBIE TIOJIOKEHUS TEOPUU XUMUUYECKOTO CTPOEHUS
OPraHUYECKHX COCTUHEHUIN COBEPIIICHCTBOBAHUS | OPTAHMYECKUX COSTMHEHUN U WLTFOCTPUPYIOT UX MpuMepamMu. Paznmnuaror: a)

AM. byrneposa

3HaHUH, YMEHUU U
HAaBBIKOB

MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYIIbI; 0) MOJIEKYIIbI BELIECTB C IMHEHHOH U
pa3BeTBIEHHON yriepoaHou 1enbio. CocTaBIsIOT CTPYKTYpHBIE (DOPMYIIbI




HEKOTOPBIX OpraHUYeCcKUx coeuHeHni. CpaBHUBAIOT COCTaB, CTPOEHUE U
CBOICTBA STUJIOBOTO CIIMPTA U TUMETHIIOBOTO 3(pupa, MPOMHOHOBOTO albAeruia
1 aTWIoBOro cupta. OOBSICHIIOT MPUIMHBI MHOTOOOPAa3Hsl OPraHUIeCKIX
coenuHeHU. DOpMYyTUPYIOT COOCTBEHHOE OTHOIIEHUE K TUYHOCTH A.M.
Bytneposga., ero Bkiiaay B HayKy, poJid B UCTOpUU ecTecTBO3HaHUA. COCTaBIIsAIOT
COKpAIIeHHbIE CTPYKTYPHBIE (DOPMYIIBI MOJIEKYJI YTIEBOIOPOIOB.

Pewenue 3anau u
YIOPaXKHEHUH 10 TeEME
«Teopus ctpoenus
OpPraHUYECKUX COECTMHEHU
A.M. byrneposa

YpPOK
COBCPUHICHCTBOBAHUA

3HaHUM, YMEHUU U
HaBBIKOB

Pemaror 3agaun u ynpaxkuenus no teme «Teopust CTpoeHUsI OpraHnueCcKuX
coequHennit A.M. bytinepoBay.

OO0muit 0030p XUMHYECKUX
CBSI3€M B MOJIEKYJIaX

OpPraHu4YCCKux COCJIMHECHUM.

YPOK
COBCpHIeHCTBOBaHI/ISI

3HAaHUW, YMEHUHN U
HAaBBIKOB

3anuChIBAIOT 3JEKTPOHHYIO U AJIEKTPOHHOrpadudeckyro GopMyiy aroma
yriaepoja. Y CTaHaBIMBaIOT COOTBETCTBUE MEXKy BAJIECHTHBIMU COCTOSTHUSIMU
aToMma yriaepojia U THaMu rudpuausanuu opouraneit. Onpenenstor
3aBHCUMOCTBH MEXAY (popMyJIaMu MOJIEKYII OPTaHUYECKUX COSTUHEHUN U TUTIOM
rubpuau3anuu opouraneid. CpaBHUBAIOT MOHATHS «IIEPBUYHBIA aTOM
yII€poia», «BTOPUUYHBINA aTOM YIJIEpO/ia», «TPETUUYHbIN aTOM yIriiepoja» u
«4EeTBEPTUYHBIN aTOM yriepojay. AHaIU3UPYIOT U CPAaBHUBAIOT UIMHBI CBS3EH,
00pa3zyeMbIX YIJIepOIOM U BOJAOPOJOM. 3aMMCHIBAIOT JIEKTPOHHYIO U
JIEKTPOHHOrpauUecKyto GopMyIly aToMa KUCIOpoa. XapakTepu3yroT CBSI3H,
oOpa3yemMble aToMaMu yriepoja 1 kuciopoaa. CpaBHUBAIOT CBA3H YIIIEpOI-
yriaepon, ABolHyo cBA3b C=0 u oguHapHyto C-O. 3anuceiBaroT 3JEKTPOHHYIO U
3NEeKTpOHHOTrpaduueckyto GopMyily aToma a3oTa. XapakTepUu3yroT CBSI3H,
o0pa3zyemble aTOMaMu yIiiepoja u a3ora. PaccmaTpuBaroT a3oTcoaepikaliye
rpynnsl: amuHorpynny -NH2 u mutporpynny NO2. 3anuchIBatoT 3JIeKTPOHHbIE
U 3JIeKTPOHHOTpaduueckre GopMysibl aTOMOB rajloreHa. XapakTepu3yroT CBSI3H,
oOpa3yeMble aToOMaMu yIjiepoJia ¥ rajnoreHoB. CpaBHUBAIOT BaJ€HTHOCTh U
YHCII0 HEMOAEICHHBIX 3JIEKTPOHHBIX Hap MpU 00pa30BaHUN XUMHUYECKUX CBSA3EH
HEKOTOPBIMU JPYTUMHU SJIEMEHTAaMU. Y CTaHABIMBAIOT COOTBETCTBUE MEXKIY
(hopMyJI0# BEleCTBa U YHUCIIOM G- CBSI3€H B €0 MOJIEKYJIe.

[TpakTnueckas padota Ne 1
«KoHcTpynposanue
IapOCTEPKHEBBIX MOJIEIIEH
MOJIEKYJI OpraHUYECKHX
COEMHEHUI» U PEILICHUE
3a1a4y

YpPOK
COBCPHICHCTBOBAHUA

3HaHWM, YMEHHU U
HAaBbIKOB

«KoHcTpynpoBaHue M1apocTep >KHEBBIX MOENIEH MOJIEKYJT OpraHUYECKUX
coeuHEHMI». Pemenne 3agad o reme:

Pemenue 3anay no teme: «OCHOBHbBIE TEOPETUYECKUE TIOJIOKEHUSI OPTraHUYECKOM
XUMUNY.




IlousaTue o MmexaHu3zMe
peaKkIuu.

YPOK
COBEPUICHCTBOBAHHUS
3HaHUM, YMEHUU U
HaBBIKOB

JlatoT omnpenieseHusl MOHATUI «MEXaHU3M PEaKLUN», «3JIEMEHTAPHBIN aKkT.
CpaBHUBAIOT MIPOCTHIE U CIIOKHBIE peaklnu. XapaKTepu3yIoT MepexoaHOe
COCTOSIHME B XOJI€ XUMUUECKON PEaKIIUH.

8. BxoaHoi KOHTPOJIb YPOK KOHTPOJIS U
KOPPEKINH 3HAaHUH,
YMEHUI U HAaBBIKOB
0. I'omonuTnyeckuii u YPOK JlaroT onpenieneHust MOHATUS «paanukail». CpaBHUBAIOT TOMOJIMTUYECKUN U
reTepoIMTUYECKUNA CIIOCOOBI COBEpPILEHCTBOBAHUS | F€TEPOIUTUUYECKHH CIIOCOOBI pa3phiBa CBA3H.
paspbiBa CBA3U 3HAaHUW, YMEHUHN U
HAaBbIKOB
10. Hyxneodunsl n YPOK Paznnyaror noHsATUS «cyocTpaT» U «peareHT». XapakTepu3yoT YaCTULIbI
NEKTPODUIIBI. COBEPILEHCTBOBAHUS | HYKJICO(PHIIBI U JIEKTPOPHIIBL.
3HaHUM, YMEHHUU U
HaBBIKOB
11. DneKTpOoHHBIE AP HEKTHI YPOK OOBACHSIOT MPOSBICHUE dIIEKTPOHHBIX AP PekTOB. CpaBHUBAIOT MOHATHS
COBEPILEHCTBOBAHUS | «3JIEKTPOHOJOHOPBD) U «3JIEKTPOHOAKLENTOPhD». XapaKTepU3yIOT IPUMEPHI
3HAaHUU, YMEHUH U TIOJIOKHUTEIHHOTO MHIYKTUBHOTO U OTPULATEIFHOTO MHIYKTUBHBIX Y3PPEKTOB U
HaBBIKOB IPUBOJAT COOTBETCTBYIOLIHME IpUMeEphI. [latoT onpeneneHus NOHATHIHI
«UHAYKTUBHBINA dPPEKT», «Me30MEpHBIH 3P (DHeKT», «)YHKIIMOHAIEHBIC
3aMECTHUTENH, BBI3bIBAIOIINE ME30MEPHBIN 3 heKT.
12. Knaccudukanuu peakmuii B ypok 0000mienus u | J[aroT onpeaeneHus MOHITHI «PeaKIny 3aMeIICHUs», «PEaKIIuu
OpPraHMYECKON XUMHHU. CUCTEMATH3aLNH IPUCOEAUHEHUA», «PEAKIINH OTIIEIIIIEHUS», «PEAKLIUU U30MEPU3ALIANY,
«peaKkLru AEKTPOPHIBHOTO 3aMEIICHUS, «PEAKIIUN HYKICO(PHUILHOTO
3aMEILIEHUS», «PEAKLIUN PATUKAIBHOTO IPUCOECTUHEHMSY, «PEAKLIUN
ANEKTPOPUIBHOTO IPUCOETUHEHUA», «PEAKIIMH HYKJIEO(UIBHOTO 3aMEILIEHUS».
XapakTepu3yroT: a) IPUHIUI KJIaCCU(PUKALNU XUMHUUECKUX PEaKLUil B
OpraHMYECKON XUMUU; 0) PeaKIi OKUCICHHS U BOCCTAHOBJIEHUS C y4aCTUEM
OpPraHMYECKUX BellecTB. ONpPeaesaroT TUIl PEAKIUH 110 CXEME PEAKIIUH.
CpaBHHMBAIOT: a) PEAKIIUU TAJIOTCHUPOBAHUS U IETAIOTEHUPOBAHUS; 0) peaKIuu
THJIPOTaJIOT€HUPOBAHUS U AETHAPOTaJIOTeHUPOBAHUS; B) PEAKIIMU THAPUPOBAHMS
U ACTUAPUPOBAHHUS; I') pEaKUU TUApATAlUU U IeTHIpaTalluy; 1) peakiuu
THIPOJIN3a U THIpATaLlUK.
Tema 2. YrueBogopoasl (52 u)
13. CrpoeHue anaHoB YPOK U3Y4EHHUS JlaroT onpenieneHust OHATUH «IIPEENbHBIE YIIIEBOJOPOIbI», «ATKAHbDY,

HOBOT'O MaTepuaia

«TOMOJIOTHYCSCKHI pAo», KTOMOJIOTHY, «paJuKaJIbD). OHpe)IeJ'IﬂIOT
NPHUHATJIC)KHOCTb BEHICCTB K KJIACCY aJIKAHOB I10 MOJ'ICI(y.TIHpHOfI n CprKTypHOﬁ




¢dopmyie. Paznuuaror romonioru u nzomepsl. COCTaBISIOT CTPYKTYPHBIE
(opMyJIbl H30MEPOB YKAa3aHHOTO cocTaBa. Ha3bIBaIOT alikaHbl 10 HOMEHKJIATYpe
NIOITAK. XapakTepu3yroT 0COOCHHOCTH CTPOCHUS aJIKAHOB

14. ®dusndecKkue 1 XUMHICCKUE YPOK XapaktepusyroT: 1) ¢pu3uvecKkrue CBONCTBA aJIKaHOB; 2) 0OCOOCHHOCTH CTPOCHUS
CBOICTBA aJIKaHOB. COBEPILICHCTBOBAHUS | aJIKAHOB; 3) XMMUYECKHE CBOMCTBA aJIKaHOB (PeaKlUK 3aMeIIeHUS,
3HAHUU, YMEHUHN U raJIoreHUpPOBaHKE, IETUAPUPOBAHNE, TOPEHUE, TUPOJIN3, KPEKUHT,
HaBBIKOB n3oMepu3anys); 4) MeXaHu3M CBOOOHOPAIUKAILHOTO TalOTeHHPOBAHUS
ankaHoB. J[al0T XapaKTepUCTUKY MEXaHH3Ma PauKaIbHOTO 3aMEICHUSI.
CocTaBisIOT ypaBHEHUsI peakLuii, XapaKTEPU3YIOLUX U3YUEHHbIE XUMUYECKUE
CBOICTBA aJIKaHOB.

15. WNHpuBuayabHbIE CBONCTBA YPOK XapakTepu3yroT UHAUBUAYaJIbHbIE CBOKCTBA MeTaHa. COCTaBIISIIOT YpaBHEHUS
metaHa. [lonydenue COBEPIICHCTBOBAHUS | pEaKLU, XapaKTePU3YIOIIUX U3yYCHHbIE XUMUYECKUE CBOWMCTBA METaHA.
aJIKaHOB. 3HaHUM, YMEHHUU U CocTaBisIOT ypaBHEHHUs peaklui, XapaKTepU3yOLUIUX J1a00paToOpHbIe U

HABBIKOB POMBIIIICHHBIE CIIOCOOBI MOTYYSHUS aJIKaHOB. XapaKTepU3ykoT: 1) 371eKTpoiau3
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJIeH KapOOHOBBIX KUCIIOT U HIEIOUHBIX
meTaiioB (peakius Kons6e); 2) nekapOoKkcUIMpoBaHUE CONEH YKCYCHOM
KHUCJIOThI

16. CtpoeHue anKkeHoB YPOK JlatoT onpeieseHusl MOHATUHN «AJIKEHbI», «TOMOJIOTHYECKUH pay». Onpenenstor

COBEPUICHCTBOBAHHUS | IPUHAAJIEKHOCTh BEIIECTB K KJIACCy aJIKEHOB M0 MOJIEKYJISIPHOMN U CTPYKTYpHOI

3HAaHUU, YMEHUHN U (dbopmyre. PaznndaroT roMoIOru, H30MephI, MPOCTPAHCTBEHHBIE H30MEPHI.

HAaBBIKOB CocTaBnstoT CTpYKTYpHBIE (POPMYJIBI U30MEPOB YKa3aHHOTO cocTaBa. HazpiBatoT
asikeHbl o HomeHknatype MIOITAK. XapakTepu3ytoT 0coOOEHHOCTH CTPOSHHUS
ankeHoB. O000IIAIOT 3HAHMSI U JIeJIal0T BBIBOJIbI O 3aKOHOMEPHOCTSIX CTPOCHHUS U
XapakTepe U3MEHEHUs! PU3NUECKUX CBOMCTB B TOMOJIOTHYECKOM Py aJIKEHOB.

17. PuznyecKkue 1 XUMUIECKHE YPOK XapaktepusytoT: 1) ¢pusnueckue cBOHCTBA aIKEHOB; 2) OCOOCHHOCTH CTPOCHUS
CBOMCTBA aJIKEHOB COBEpUICHCTBOBAHHUS | aJIKEHOB; 3) XMMHUYECKHE CBOMCTBA aIKEHOB (PeaKuu NpHUCOeINHEHUS,

3HAaHUU, YMEHUHN U raJIOTeHUPOBAHNE, THIPOrAIOTEHUPOBAHNE, IETUAPOraIOreHUPOBaHUE,

HaBbIKOB noJinMepu3anus); 4) MeXaHu3M rujpaTaliuy ainkeHos. [IpuMeHsoT npaBusio
MapkoBHHKOBa. PaccMaTpuBarOT paauKalbHBI MEXAaHU3M IOJIUMEPU3ALUH.
CocTaBisIOT YpaBHEHUsI peaklnuil, XapaKTEePU3YIOLUX U3yUEHHbIE XUMUYECKUE
CBOICTBa ajKeHOB. [[atoT onpeneneHne NOHATUN «KaUYECTBEHHAsI pEaKLIUsD»,
«peaktust Baruepay. PaccraBnsror koadumuents: B OBP ¢ momorsio meToa
3JIEKTPOHHOTO OajaHca, MOKa3bIBast OKUCIUTENBFHOE PacCIIeIIeHne IBOHHOM
CBSI3H.

18. [Tosryuenue u npuMeHeHNe YPOK XapakTepu3yloT MPOMBIIIIEHHBIE U TJAOOPAaTOPHBIE CITOCOOBI MOTyUEHHS
AJIKEHOB COBEpUICHCTBOBAHHUS | aJIKEHOB. COCTABIISIIOT YPaBHEHMSI peakliii, XapaKTepU3yIOIUX OCHOBHbBIE

3HaHUM, YMEHUN U

Coco0bl NOJTYYEeHHUs AJIKeHOB. POPMYNHPYIOT M IPUMEHSIOT paBuIIo 3aiiiesa.




HAaBbIKOB XapakTepu3yloT OCHOBHBIE HAIIPABJICHUsI UCIIOJIb30BAHUSI aJIKEHOB
19. Pemenue 3amay un ypok 0600menuss 1 | O600IIAIOT U CHCTEMATU3UPYIOT CBEICHHS 00 alKaHaxX M aJIKeHaX, a TAKKe
YIpaXHEHUH 110 TEME CUCTEMATHU3aLNU KOHKPETU3UPYIOT UX IIpH pelieHue 3a1ad. [IpoBoast xumuueckue
«ATKaHBI. AJIKEHBI». 3HAaHUU HKCHEPUMEHTBI 10 MTOJIyYEHHIO 3THIIEHA ¢ COOJIIOICHUEM IIPAaBUII TEXHUKU
[TpakTudeckas padota No2 0€30MMacHOCTH MPH padoTe ¢ 1abOPATOPHBIM 000PYTOBAHUEM H
«Ilony4yenue sTuneHar. HarpeBaTebHBIMU IPUOOPaMH, a TAKKE XMMUUYECKMMH PEaKTHBaMU. DKOHOMHO
1 9KOJIOTHYECKH TPaMOTHO 00paIaroTcsi ¢ XUMUYECKUMHU PEeaKTHBAMH.
HabmronaroT caMOCTOATENIBHO TPOBOAMMBIE OIIBITHI, 3AIIMCHIBAIOT
COOTBETCTBYIOIIHE YpaBHEHUs peakiuii. DUKCUPYIOT pe3yabTaThl HAOIIOJCHUN
U GOPMYJIUPYIOT BBIBOJIbI HA X OCHOBE
20. Crpoenue u ¢pusnueckue YPpOK CpaBHUBAIOT MOHSTHSI «U30JINPOBAHHBIE IUEHBD», «CONPSKEHHBIE TUEHBIY,
CBOICTBA aJIKaJUEHOB COBEPILEHCTBOBAHUS | «KyMYJIHPOBaHHBIE AueHb». [IpuBoaaT npumepsl popMyn ankaaleHoB U Jar0T
3HaHUM, YMEHHUU U UM Ha3BaHUs. J[al0T XapaKkTepUCTUKY (PU3MUECKHM CBOMCTBAM aJIKaJIHEHOB.
HAaBBIKOB
21. XHMHYECKHE CBOWCTBA YPOK XapakTepu3yrT XMMUYECKHE CBOMCTBA CONPSKEHHBIX aJIKalueHOB. OTMEUaroT
AJIKaJIMEHOB. COBEPUICHCTBOBAHUS | 0OCOOEHHOCTH UX XUMHUYECKOI0 NoBeieHNsA. OOBICHAIOT MEXaHU3MbI peaKui
3HAHUU, YMEHUH U IIPUCOEANHEHNS U TIOJUMEPU3ALNN
HaBbIKOB
22, [Tosryuenue u npuMeHeHNe YPOK Y cTaHaBIMBaIOT 3aBUCUMOCTD CBOMCTB aJIKaJUEHOB U UX IPUMEHEHMS.
ankaaueHoB. HaTypaneHbI 1 coBepuieHcTBOBaHuUs | ['pynmoBast padota. CpaBHUBAIOT CBOWCTBA HATYpPaJIbHOI'O U CUHTETUYECKUX
CUHTETHUYECKUE KaydyKU 3HAHUU, YMEHUHN U Kay4yKOB. [ OTOBAT U NpeCTaBIIAIOT Npe3eHTanuu Ha TeMy «Bkiag C.B.
HaBbIKOB JleOenena B OTyYEeHUE CUHTETUYECKOTO KaydyKay.
23. Pewenne 3amau YPOK O0600111aI0T ¥ CUCTEMATU3UPYIOT CBEJIEHUS O TUEHOBBIX YIIIEBOAOPOaX, a TAKXKE
«ATIKaIuEeHBD) COBEPUICHCTBOBAHHUS | KOHKPETU3UPYIOT UX IPU PELICHUE 3a/1a4.
3HaHUM, YMEHHUU U
HAaBBIKOB
24, CtpoeHue alnKuHOB. YpOK DopMyIUPYIOT BBIBOBI O 3aKOHOMEPHOCTSAX CTPOECHUS MOJIEKYJIbI alleTUIIEHA U
duznyeckue cBONCTBA COBEpPILEHCTBOBAHUS | XapaKTepe U3MEHEHHs (PU3NYECKHX CBONCTB B TOMOJIOTHUECKOM PSIly aIKUHOB.
AJIIKUHOB. 3HAaHUU, YMEHUHN U PaznuyaroT moHATUS «H30MEP» U «TOMOJIOT. 3alUChIBAIOT (POPMYJIIBI H30MEPOB
HaBbIKOB Y TOMOJIOTOB QJIKNHOB U Ha3bIBaKOT MX
25. XHUMHUYECKUE CBOMCTBA YPOK [IporHo3upyroT XuMHUYECKHE CBOWCTBA aIKHHOB HA OCHOBE OCOOEHHOCTEH HX
AJIKUHOB COBEPILEHCTBOBAHUS | CTPOEHHUSI, OJITBEPXK/1asi TUIIOTE3bI XapaKTEPUCTHUKON OOIINX U 0COOEHHBIX

3HaHWM, YMEHHUU U
HAaBbIKOB

CBOWCTB BOKHEHIIUX MPEACTABUTENIEN AIKWHOB COOTBETCTBYIOIIMMU
ypaBHeHHMAMHU peakuuil. Paccrapnsior koappurnmentsl B OBP okucnenus
AJIKMHOB [TIEPMAHraHATOM KaJIUs B Pa3JUYHBIX YCIOBHUAX C IIOMOIIBIO METOJA
JIEKTPOHHOTO 6anaHca. Pa3nnyaroT TUIIBI peakiui.




26.

[Tony4yenue u npuMeHEHUE
alnknHOB. Pemmenue 3amay u
YIIPa)KHEHUH 110 TEME

YPOK
COBEPUICHCTBOBAHHUS
3HaHUM, YMEHUU U

YcranaBauBarOT 3aBUCUMOCTD MCKAY CBOMCTBAMH aJIKUHOB U UX NPHUMCHCHUCM.
XapakTepu3yloT OCHOBHBIE CTIOCOOBI MOTydeHUs aTKHHOB. O000IIA0T 1
CUCTEeMATHU3UPYIOT CBEICHUS 00 alKWHAX, a TAK)KE KOHKPETU3UPYIOT UX MPU

«YTIeBOOPOIBI». HaBBIKOB pelLIeHNH 3a1au.
O6o06maromuii ypok 1o Teme
«YTI1€BOIOPOIBDY
27. Konrtponbnas padora Ne 2 o YPOK KOHTPOJISI U BoinonHsA0T 3a1aHUs 110 TeME «ALUKINYECKUE YTIIEBOIOPOAB»
TeMe «ALIMKINYECKHE KOPPEKINH 3HAaHUH,
YIJIIEBOLOPOIBD. YMEHHI U HaBBIKOB
28. CrpoeHne HUKI0aIKaHOB. YpPOK DopMyIUPYIOT BBIBOJIBI O 3aKOHOMEPHOCTSIX CTPOEHUS MOJIEKYJI IUKIIOAJIKAHOB.
COBEPUICHCTBOBAHHUS | Pa3nuuaroT NOHATHSA «M30MEP» U «TOMOJIOI», «MEKKIACCOBBIN U30MEP.
3HaHUH, yMeHU 3anuchIBalOT (OPMYIIBI U30MEPOB M FOMOJIOTOB LIUKJIOAIKAHOB M HA3bIBAIOT UX.
HAaBbIKOB
29. duznyecKkue 1 XUMUYECKHUE YPOK [IporHo3upyroT puznyecKkue 1 XMuMUYECKHE CBOMCTBA LIMKJIOATKAHOB Ha OCHOBE
CBOWCTBA LIUKJIOAJIKAHOB. COBEpILEHCTBOBAHUS | MX CTPOEHUS U 3HAHUS CBOICTB QJIKAHOB U aJIKEHOB
3HaHUM, YMEHHUU U
HaBBIKOB
30. ITony4yenue n YPOK XapakTepu3yloT OCHOBHBIE CIIOCOOBI MTOJIy4€HHUs HUKI0aIKaHOB. [IpuBoast
MeINKOOHOIOTHYeCcKOe COBEpPILEHCTBOBAHUS | PUMEPHI MEIUKOONOJIOTMYECKOT0 3HAUYCHHSI LIUKII0AJIKAHOB.
3HAYEHUE LIUKIIOATIKAHOB. 3HaHUM, YMEHHUU U
HAaBBIKOB
31. Pemenue 3anay u ypok 0000meHus 1 | O600IAI0T U CUCTEMAaTU3UPYIOT CBEICHUS O LIUKIIOAJIKAHAX, a TAKKe
YIPaXHEHUH 110 TEME CUCTEMATH3aLNH KOHKPETU3UPYIOT UX IIPH PELICHNN 3a1a4.
«{ukIioanKkaHb. 3HaHUH
32. Crpoenue 6eH301a U ero YPOK IIporuo3upyroT cTpoeHue 6eH301a U ero roMoJ0roB. BeiBoaaT o61yto popmyy
TOMOJIOTOB COBEpUICHCTBOBAHHUS | apE€HOB. 3alMChIBAIOT (POPMYJIBI ©30MEPOB U TOMOJIOIOB aPEHOB U HAa3bIBAIOT HX.
3HAHUU, YMEHUHN U W3roTaBinBarOT MOAEIN MOJIEKYJ aPEHOB.
HaBbIKOB
33. PuznyecKkue 1 XUMUIECKHE ypok 0600meHust 1 | XapakTepusyroT (pu3nueckue cBoiicTBa apeHoB. PaccMaTpuBaloT XUMUYECKHE
CBOMCTBa OeH307a. CHUCTEMaTH3allu1 CBOMCTBA apeHOB: 1) MeXaHU3MBI AJIEKTPOPUIHLHOTO 3aMEIICHUS Ha TTPUMEPE
raJJoOreHUPOBAHUS, HUTPOBaHMS, AIKUIIMPOBAHUS OEH30I1a; 2) peakluu
MpUCOEANHEHHs O€H30J1a U UX YCIOBHS. 3alIUChIBAIOT COOTBETCTBYIOIINE
YPaBHEHHUS peaKLuil.
34, XHUMHYECKUE CBOMCTBA YPOK [IporHo3upyroT XUMHUYECKHE CBOWCTBAa TOMOJIOTOB O€H30J1a HAa OCHOBE MX
rOMOJIOTOB OeH301a. COBEpILEHCTBOBAHUS | CTPOEHUS U 3HAHUS CBOMCTB OeH30:a. J[aloT CpaBHUTENBHYIO XapaKTePUCTUKY

3HaHWM, YMEHHUU U
HAaBbIKOB

6eHsona 1 Toiryosa. CpaBHUBAIOT: 1) OpUEHTAHTHI IEPBOTO PO/Ia U OPUEHTAHTHI
BTOPOTO POAA; 2) OTPULIATENILHBIN U MOJIOKUTEIbHBIA ME30MEpHBIE AP PEKTHI.




3anuchIBalOT ypaBHeHUs peakiuii. Paccrapnsior ko dunuentst B OBP ¢
MIOMOILBIO METO/A IEKTPOHHOIO OajaHca, MOKa3blBas OKUCIECHHE TOMOJIOIOB
OcH301a. BBIMONHAIOT T1a00paTOPHEIH OMBIT ¢ COONIOACHUEM MTPABHIT TEXHUKH
0e3011aCHOCTH, HAOJII0AAI0T M OMMCHIBAIO €TO.

35. Hpyrue apomaTuueckue YPpOK 3HaKOMCTBO C apOMaTUYECKHUMHU COCAMHEHUSMH, COCTOAILIMMHU U3 ABYX U Ooiiee
coenuHenus. [lonyuenue u COBEpUICHCTBOBAHHUS | LIMKJIOB (HaTaluH, aHTPAlleH) U HEKOHIEHCUPOBAHHBIMU apOMaTHUYECKUMHU
IIPUMEHEHHUE apPEHOB. 3HAHUH, YMEHUH U coeauHeHUsIMHU. COCTaBIISIIOT YpaBHEHHS MTOJTy4eHHs O€H30J1a U TOMOJIOTOB

HAaBBIKOB OeH3oia. Y cTaHaBIMBAIOT 3aBUCHMOCTh MEXIY CBOMCTBAMU apEHOB U UX
MIPUMEHEHUEM. XapaKTepU3YIOT OCHOBHBIE HAIIPABJICHUS UCII0JIb30BaHUs
OeH30J1a M €r0 TOMOJIOTOB.

36. ['eHeTnyeckas CBSI3b MEXAY YPpOK I'pynnoBas pabota. YcTaHaBIMBAIOT FT€HETUYECKYIO CBSI3b MEXKY KiIaccaMu

YTJIEBOJOPOAAMU COBEPILEHCTBOBAHUS | YIJIEBOJOPOJOB, KOHKPETUZUPYIOT €€ COOTBETCTBYIOIIMMH YPaBHEHUSIMU
3HaHUM, YMEHHUU U peakuuil. [IpuMeHSIOT 3HaHNS O Ka4ECTBEHHBIX PEAKLUAX YIIIEBOJAOPOIOB IS
HAaBBIKOB UX UJICHTU(DHUKAIUY.

37. Pewenue 3amau no reme YPOK O060011aI0T ¥ CUCTEMATU3UPYIOT CBEJICHUS O CTPOCHUH, CBOWCTBAX, MOJIYYCHUN
«Apomaruueckue COBEpUICHCTBOBAHHUS | U IPUMEHEHUHU YIJIEBOJOPOI0B. BBIMOMHSIIOT yIpa)kHEHUSI HA COCTaBJICHUE
YTJIEBOJOPOIBI. 3HaHW#, YMEHUN U peaklmii C y4acTHEM YIJIEBOJOPOJIOB Pa3HbIX KJIACCOB, & TAK)KE PEaKIIHA,
KonTponbnas padora Ne 3 o HaBbIKOB WUTIOCTPUPYIOIIUX T€HETUUYECKYIO CBA3b MEXK/y KJIacCaMU YIJIEBOJAOPOIOB.
teme «L{uknnyeckue Pemraror pacueTHbIe 33124 Ha YCTAHOBJICHUE XUMHUECKOW (DOPMYJIBI BEIIECTBA
YTJIEBOJOPOIBI» 110 MacCOBBIM JIOJISIM 3JIEMEHTOB U MIPOJIYKTaM CTOPaHHUs U Ha BBIXOJI TPOJIYKTa

peakuuu. BrinosnHsaoT 3ananus no teme «L{uknndyeckue yrieBoaopoas».

38. [TpuponHsIii ra3 u apyrue YpOK XapakTepusyroT COCTaB MPUPOAHOIO Ia3a, IpaBujia IpaMOTHOI'O TIOBEJIEHUS U
TOpIOYHE ra3bl. COBEpILIEHCTBOBAHMS | 0€30MacHOro oOpalieHus ¢ ra3oM B OBITY U Ha IPOU3BOICTBE

3HaHUM, YMEHHUU U
HAaBBIKOB
39. HedTts 1 ee nepepaboTka. YpOK XapakTepusyloT COCTaB U cBoiicTBa HEPTH. JlenmatoT coobiieHust 06 UCTOpUHU
TBeproe TOmImBoO. COBEpILEHCTBOBaHUS | nmepepaboTku HedTu. [IpBOIAT Mo3TaNHyI0 CXeMy epepadoTKU HEPTH.

3HaHUM, YMEHHUU U CpaBHUBaIOT OCHOBHbIE (Ppakuuu HeTH. Jat0T CPaBHUTETBHYIO

HaBBIKOB XapaKTEePUCTUKY TEPMUUECKOMY U KaTAIUTUUYECKOMY KPEKUHTY. OOBSICHSAIOT
MPUHIMI paboThl OEH3MHOBOTO ABUTaTens. [latoT onpeneneHus MOHATHI
«IETOHALIMAY, «IeTOHAIIMOHHAsI CTOMKOCTh OCH3MHA», OKTAaHOBOE YHCIIO» U
«puopMUHTY». XapaKTepU3yrOT COCTAB U UCTIOJIb30BAHKE MOMYTHBIX HE(DTIHBIX
ra3zoB. XapakTepU3YIOT: 1) BUJbI TBEPAOIO TOIINBA; 2) YAEIbHYIO TEIUIOTY
cropanus (YTC) oCHOBHBIX BUJIOB TOTUIMBA; 3) MAaCCOBBIE JIOJTM OCHOBHBIX
9JIEMEHTOB KAMEHHOTO yIJis; 4) ppakiiuy KaMeHHOYTOJIbHOW CMOJIBI.

40. ["anoren3amMenieHHbIE YPpOK JlatoT cpaBHUTENBHYIO XapaKTEPUCTUKY Pa3IMUHbIX BUJOB raJloreH3aMeleHHbIX
YII€BOIOPOABI CTPOEHHE U COBEPUICHCTBOBAHHUS | YIi1€BOAOPOAO0B. COCTaBISIOT CXEMY U3MEHEHMsI TEMIIEPATYPHI IUIABJICHUS U




¢du3nueckue cBOMCTBA.
XHUMHUYeCcKre CBOMCTBA

3HaHUM, YMEHUU U
HAaBBIKOB

KHUIICHUS TAJIOT€HO3aMEIICHHBIX YTIeBOI0POA0B. OOBICHIIOT XUMHUYECKHE
CBOICTBa raJIOr€HaJIKaHOB. 3alIUCHIBAIOT COOTBETCTBYIOIINE YPABHEHUS

rajoreHaJIKaHOB peakuuii.

41. XMMHYECKHE CBOWCTBA YPOK OOBACHAIOT raJIOreHAJIKEHOB: 1) MPUCOETUHEHNS TAIOT€HOB U
raJIOr€HaJIKEHOB. COBEPLICHCTBOBAHHUS | FaJIOT€HOBOAOPOIOB; 2) MOIMMEPU3ALINN TAJIOTEHAIIKEHOB. XapaKTepU3yOT
[Tpumenenne 3HAHUU, YMEHUHN U OCHOBHBIE HAaIIPABJICHUS UCIIOJIb30BaHUs IAJIONEH3aMELICHHBIX YIIIEBOLOPOIOB.
raJIoreH3aMeleHHbIX HaBbIKOB Pemarot 3agaun 1o Teme «YTiIeBoA0pOABI».
yriaeBonopoaoB. Pemenne
3a/1a4 110 TeMe
«YTeBogOpOIBI»

42. Konrponsnas padora Ned o BrInonHA0T 3a8aHKs 110 TeMe «Y TIIEBOAOPOABI».

TeMe «YTIJIEBOAOPOIBDY. YPOK KOHTPOJISI A
KOpPPEKUMHU 3HAHUM,
YMEHMU U HaBBIKOB
Tema 3. Kucsiopogocoaep:kamiue oprannieckne coeJuHeHust

43. OO11ast xapakTepucTHKa YPOK U3Y4EHHUs OnpenenstoT NpUHaAJIEeKHOCTh OPrAHUYECKOTO COEIMHEHUS K KJIACCY CIIUPTOB.
cnuptoB. Ousnueckue HOBOrO Marepuana | [IporHo3upyroT ¢pusnveckne CBOHCTBa ciupToB. OO0OMIAIOT 3HAHUS U IENIAI0T
CBOICTBA CIIUPTOB. BBIBO/IbI O 3AKOHOMEPHOCTSX CTPOCHUS U XapaKTepe U3MEHEHUs (PU3NUECKUX
XUMHUYECKUE CBOMCTBA CBOMCTB B TOMOJIOTUYECKOM PsTy alikaHoJoB. Habro1ar0T 1 ONMUCHIBAIOT
CIIUPTOB. XUMHUYECKHH dKCIIEpUMEHT. [IpOrHO3upyrOT XUMHUYECKHE CBOMCTBA CIIMPTOB HA

OCHOBE 0cOOeHHOCTEH ux crpoenus. [loarBepxkaatror oOuIe U 0COOCHHbBIE
CBOMCTBA CIIUPTOB U UX FTOMOJIOTOB COOTBETCTBYIOIIMMH YPABHEHUSIMHU PEAKIIHIA.
CpaBHUBAIOT MOHATHSL: 1) «BHYTPUMOJIEKYJISIpHAs AETUApATALUI» U
«MEXMOJIEKYIISIpHast JeTupaTalus»; 2) «IpocThle 3PUPbD) U «CIOKHBIE
a¢upe». PacctaBisioT K03 GUIIMEHTHI B PEaKIUSIX OKUCICHUS IEPBUYHBIX U
BTOPHYHBIX CIIUPTOB C MTOMOILBIO METOAA JIEKTpOHHOrO O6ananca. [IpoBonsr,
Ha0JII0/1al0T U OMUCHIBAIOT XUMUYECKUI SKCIIEPUMEHT.

44, ITosryueHune cuupToB. YPOK 3anuchIBalOT YpaBHEHUS PEAKIIMN MTOJIyYE€HUSI OJTHOATOMHBIX 1 MHOIOATOMHBIX

[IpumeHeHne cnupToB. COBEpUICHCTBOBAHHUS | CIIUPTOB. Y CTAaHABJIMBAIOT 3aBUCUMOCTh MEX/1y CBOMCTBAMHU CIIUPTOB U HX
3HAHUU, YMEHUHN U MpUMEHEHHEM. XapaKTepu3yloT naryOHble OCIEICTBHS aIKOTOJIM3Ma.
HaBbIKOB XapakTepu3yloT OCHOBHbIE HAIIPaBJICHUS UCIIOJIb30BAHUS TOMOJIOTOB CITUPTOB B
pa3HbIX OTPaCIIsX.

45. MHOroaromMHble CIIMPTHI. YPOK l'oToBsT cooOuieHne Ha TeMy «MHOTOaTOMHBIE CIIUPTHD». 3aCiIyIINBAIOT

Pemenue 3anay no teme COBEpILEHCTBOBAHUS | MOATOTOBJIEHHBIE OJHUM M3 YUALIUXCS COOOIIEHUE, 00CYKAAI0T U TOTIOIHSIOT

«CriapThI».

3HaHWM, YMEHHUU U

ero. XapakTepu3yloT 0COOCHHOCTH MHOTOATOMHBIX CITIUPTOB. [IpoBosT,




HAaBBIKOB

HaOJII0/IAI0T U OMUCHIBAIOT XUMUYECKUH dKCTIEpUMEHT. PemaroT 3a1aun o teme
«CrupTh»

46. IIpomeKyTOUHBIN KOHTPOJIb YPOK KOHTPOJIA U BBINONHAIOT Npe1IOKEHHBIE 3a1aHUS.
KOPPEKLIMY 3HaHUH,
YMEHUI U HAaBBIKOB
47. XUMHYECKHE CBOWCTBA YPOK [Iporuo3upyroT XuMHUYECKHE CBOMCTBA (peHOIa HA OCHOBE OCOOCHHOCTEN
¢denonon COBEPLIECHCTBOBAHHUS | CTPOEHHUS €r0 MOJIEKYJIBI M B3aUMHOIO BJIMSHUN aTOMOB B Hel. [TonTBepknator
3HAHUU, YMEHUHN U 9TH MPOTHO3bI COOTBETCTBYIOIIMMH YPAaBHEHUSAMHU Peakuil. XapaKTepU3yrOT
HaBbIKOB peaKIyu EeKTPO(UIBHOTO 3aMelIeHUs B 0€H30JIbHOM Koblie. CpaBHHMBAIOT
OpomupoBanue 6eH3ona u penosna. [IpoBoasAT, HaOIIOMAOT M OMUCHIBAIOT
XUMHYECKUM KCITEPUMEHT

48. CpaBHEHUE XUMUYECKUX YPOK CpaBHHMBAIOT XMMUYECKHE CBOWCTBA OJHOATOMHBIX CITUPTOB U (heHOIA.
CBOICTB OJJHOATOMHBIX coBepuIeHCTBOBaHUs | CpaBHMBAIOT KUCJIOTHBIE CBOMCTBA FMAPOKCUIICOAEP KAILMX BEILIECTB: BOJBI,
CHHPTOB U (PeHOIA. 3HAaHUU, yMEHUHN U OJIHO- U MHOT'OaTOMHBIX CIIUPTOB, (heHoJIa.

HAaBBIKOB

49. [TosryueHnue u npuMeHeHHe YPOK 3anuChIBAIOT YpaBHEHUS peakiuii momydeHus Genona. XapakTepusyoT
¢denonos. Pemenue 3agay no COBEpILEHCTBOBAHUS | OCHOBHBIE HAlPaBJICHUs MCIIOJIb30BaHMs (peHosa. XapakTepu3yroT paBuiia
TeMe «DeHOIIBI. 3HaHUM, YMEHHUU U HKOJIOTUYECKOH 0€30MmacHOCTH MpH padoTte ¢ PeHoIcoaepKauMMH OBITOBBIMH

HAaBBIKOB npenaparaMy U MatepuanaMmu. Pemaror 3anaun no reme «DeHonby.

50. OO01as xapakTepuUCTHKA U YPOK OnpenensitoT NpUHaAJIEKHOCTh OPrAaHUYECKOT0 COEAMHEHUS K KJIaccy
¢du3nyeckre CBOUCTBA COBEpPILEHCTBOBAHUS | aJIbJAETHI0B UM KETOHOB. O0O0O0IIAOT 3HAHUS U JIENAIOT BBIBOJBI O
aJbJIETH/I0B U KETOHOB. 3HAaHUH, yMEHUH U 3aKOHOMEPHOCTSIX CTPOEHUS U XapaKkTepe U3MEHEHUs! (U3NYECKUX CBOMCTB B
XVMHYECKHE CBOWCTBA HaBBIKOB TOMOJIOTMYECKOM PAY albAECTUAO0B UM KETOHOB. MOAEIUPYIOT CTPOEHHE
aJbJIETH/I0B U KETOHOB. MOJIEKYJ aJbAETUIO0B U KETOHOB. [IpOrHo3upyroT XuMH4ECKHe CBONCTBA

aJIbJIETUI0B M KETOHOB Ha OCHOBE 0COOEHHOCTEN MX cTpoeHus. [loaTBepxaaoT
3TH MPOTHO3bI COOTBETCTBYIOIIMMHU YPAaBHEHUSIMHU PEeaKIUil. YKa3bIBAIOT TUIT
XUMHUYECKOHN peakuy. XapakTepU3yroT peakIiuio HyKIeoQHIbHOTO
MPUCOEANHEHUSI K KApOOHUIIBHBIM COEIMHEHUSIM. XapaKTepU3yIOT PEeaKLnIo
HOJMMEPHU3alMHY, ONIUKOHAeHcauu. [IpoBoAsIT, HAOIIOIAIOT U OMMCHIBAIOT
XUMHYECKHUH SKCIIEpUMEHT. Pacrio3HatoT ajibIeru/ibl U KETOHBI ONBITHBIM IyTEM,
HCIIOJIb3YSl KAUECTBEHHBIE PEAKIIMH.

51, [Tosryuenue u npuMeHeHNE YPOK 3anuCchIBalOT YpaBHEHUS PEAKIIMH [TOJIyYEHUS aJlbJIETHI0B U KETOHOB.
aJbJIETH/I0OB U KETOHOB. COBEpUICHCTBOBAHHUS | Y CTaHABIMBAIOT 3aBUCUMOCTb MEX1Y CBOMCTBAMM ajIbJAECTHUAOB U KETOHOB U MX

Pemienne 3aaad 110 TCMC
((AJ'IB)]GFI/IHBI U KCTOHBI».

3HaHUH, YMEHUU U
HAaBBIKOB

MIPUMEHEHUEM. XapaKTepU3YIOT OCHOBHBIE HAIIPABJICHUS UCIIOJIb30BaHUs
QJIBJIETUI0B U KETOHOB. XapaKTEPU3yIOT IIPaBUiIa SIKOJIOTNYECKON 0€30acHOCTH
pu pabore ¢ hopManbIETUAOM U (hopMalbIeTruaCcoAepPKaAIUMU OBITOBBIMU




BerecTBaMu. OO00IIAIOT U CUCTEMATH3UPYIOT CBEICHUS O CTPOCHUH,
CBOWCTBAX, MOJIY4YEHUHU U IPUMEHEHUHU CIIUPTOB, (PEHOJIOB U KapOOHUIIBHBIX
coeMHEHUH, cpaBHUBAIOT MX. COCTAaBIIAIOT yPaBHEHUS PEAKLUH C yUacTHEM
npeAcTaBuTeNel pa3HbIX KJIACCOB CIIMPTOB, (PEHOIOB M KapOOHMIIBHBIX
COEMHEHM. 3anKChIBalOT YPABHEHUS PEAKIIUM, HITFOCTPUPYIOLINX
TEHETUYECKYIO CBSI3b MEX/1y U3YYEHHBIMHU KJlaccaMH coequHeHu. Pemrator
3a]a4u 10 TeMe «AJIbJIETU/IBI U KETOHBD).

52. KoHntponbnas padora NeSmo YpOK Brimonsstor 3aganust o teme «Crnuptbl, @eHobl. Albaeruibl. KeToHbI».
TeMe «CrnupThl. PEHOBI. COBEPLIECHCTBOBAHHUS
Anpnerunsl. KeToHBD). 3HAHUU, YMEHUH U

HAaBbIKOB

53. OO01as xapakTepucTHKa YPOK OnpenenstoT NpuHaAJIEeKHOCTh OPrAaHUYECKOTO COEAMHEHHUS K KJIaccy U
KapOOHOBBIX KUCIIOT. COBEPUICHCTBOBAHHUS | ONIpeIeIEHHOMN TpyIiie KapOOHOBBIX KUCIIOT. Y CTaHABIMBAIOT 3aBUCUMOCTD
Pa3znoobpa3sue u ¢puznyeckue 3HAaHUH, YMEHUH U (u3MYECKUX CBOMCTB KapOOHOBBIX KUCIIOT OT CTPOCHHUS UX MoJeKyl1. O600matoT
CBOICTBa KapOOHOBBIX HaBbIKOB 3HAHUS U JEJIAI0T BBIBOJIbI O 3aKOHOMEPHOCTSX CTPOCHHUS U XapaKTepe
KHCJIOT U3MEHEeHUs (PU3NYECKUX CBOMCTB B TOMOJIOIMYECKOM sy KapOOHOBBIX KUCIIOT.

Ha ocHOBe MEXIIPEIMETHBIX CBSI3€i ¢ OMOJIOTHEH PACKPBIBAIOT OMOIOTHUECKYIO
POJIb HEKOTOPBhIX KaPOOHOBBIX KHCIIOT.

o4, XHUMHYECKUE CBOMCTBA YPOK [TporHo3upyroT XUMHYECKHE CBOICTBAa KAPOOHOBBIX KHCIIOT HA OCHOBE
IIPEIEIbHBIX OJHOOCHOBHBIX COBEpILEHCTBOBAHUS | OCOOCHHOCTEH CTPOEHUS UX MOJeKyIl. IloaTBepK1at0T 3TH NPOTHO3bI
KapOOHOBBIX KUCIIOT. 3HaHUM, YMEHHUU U COOTBETCTBYIOIIMMH YPAaBHEHUAMU peakuuid. [IpoBoaAT aHamorn Mexy

HaBBIKOB KJaccu(uKauei 1 CBONCTBAMU HEOPraHMUECKUX U OPraHMUECKUX KUCIIOT.
XapakTepus3yroT 0COOCHHbIE CBOMCTBA MypaBbUHOM KUCIOTHl. CpaBHUBAIOT CUITY
raJloreH3aMelIeHHbIX IpeieIbHbIX KapOOHOBBIX K1cIoT. HabmonaoT u
ONMCHIBAIOT XMMHUYECKUN IKCIIEPUMEHT.

95. Oco0eHHOCTH XUMHYECKHUX YPOK XapakTepu3yroT XMMHUECKHUE CBOICTBA 1aBEIEeBON KUCIOTHI. 3alHChIBAIOT
CBOICTB IPEAEIbHBIX COBEpPILEHCTBOBAHUS | COOTBETCTBYIOIINE ypaBHEHUs peakuuii. OTMeUaroT 0COOCHHOCTH XUMUYECKUX
JIBYXOCHOBHBIX KapOOHOBBIX 3HAaHUH, yMEHUH U CBOMCTB NpeAETbHBIX ABYXOCHOBHBIX KapOOHOBBIX KUCIOT. [IpoBOasT 1
KHCJIOT. HAaBBIKOB ONMCHIBAIOT XMMHUYECKUN DKCIIEPUMEHT.

56. Oco0eHHOCTH XUMHUYECKUX YpOK OTMmeuaroT 0COOEHHOCTH XUMUYECKUX CBOMCTB HEMPEENbHBIX OJJHOOCHOBHBIX
CBOICTB HENIPEAEIBHBIX COBEPILIEHCTBOBAHUS | KAPOOHOBBIX KHCIOT. XapaKTepPU3yIOT XUMUYECKHE CBOMCTBA HEMPEIETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX 3HAaHUU, YMEHUHN U OJIHOOCHOBHBIX KHCJIOT Ha IIPUMeEpPE aKPHIIOBOM KUCIOTHI. 3aIUCHIBAIOT
KHCJIOT HAaBbIKOB COOTBETCTBYIOIINE YPABHEHUSI XUMHUYECKUX PEAKLIUN.

o7. Oco0eHHOCTH XUMHUYECKUX YPOK XapakTepusyroT peakiuu 3JIeKTPOPUILHOrO 3aMeleHus1 OEH30MHOM KUCIIOTHI.
CBOMICTB apOMATUYECKUX coBepieHCTBOBaHUS | OTMe4aroT 0COOEHHOCTH XUMHUYECKUX CBOWCTB apOMAaTHUECKUX KapOOHOBBIX

KapOOHOBBIX KHUCIIOT

3HaHWM, YMEHHUU U
HAaBbIKOB

KHCJIIOT. PaCCManI/IBaIOT MMPAKTUYCCKOC 3HAYCHUC
HOHI/IBTI/IHGHFHI/IKOHLTepC(I)TaHaTa 1 JJaBCaHa.




58. [Tony4yenne kapOOHOBBIX 1 YPOK O060011at0T crIOCOOBI MOMTyYeHHsI KAPOOHOBBIX KUCIIOT. 3alTUCHIBAIOT
KHCJIOT U UX MEIUKO- COBEPILEHCTBOBAHMS | COOTBETCTBYIOIINE YPAaBHEHHUS XUMUYECKHUX peakiuil. XapakTepu3yroT
OMOJOrN4YeCcKOe 3HaYCHHE 3HAaHUH, YMEHUH U MeTa0OIUTHI OpraHU3Ma YelloBeKa- YKCYCHYIO, SHTapHYIO U (yMapoBYIO

HaBBIKOB KUCIOThl. PaccMaTpuBarOT HX MEAMKOOMOIOIMYECKOE 3HAUECHHE.

59. Pemenue 3anay no teme 1 YPpOK Pemraror 3agaun no reme «KapOOHOBBIE KUCIIOTBI.
«KapOoHOBBIE KMCTIOTBD». COBEPILEHCTBOBAHUS

3HaHUM, YMEHUU U
HaBBIKOB

60. @YHKIMOHAJIbHbIE 1 YPpOK XapakTepusyroT PU3NIECKNe U XUMUYECKHE CBOMCTBA XJIOPAHTHIPUIOB,
IIPOM3BOJIHBIE KAPOOHOBBIX COBEpPILEHCTBOBAHUS | AMUJIOB, aHTUAPUIOB U THOA()UPOB. PaccMaTpuBaroT MeAMKO-0MO0JIOTHYECKOe
KHCJIOT 3HAHWH, yMEHUH 1 3Ha4YCHHE TPOU3BOJHBIX KAPOOHOBBIX KUCIIOT. Habar01at0T M ONUCHIBAIOT

HaBBIKOB XUMHUYECKHH IKCIEPUMEHT.

61. CrnosxHble 3(UpBbL. 1 YPOK Ha ocHoBe peakuuu sTepudukaiiiy xapakTepu3yloT COCTaB, CBOMCTBA U 00JacTu
[TpakTuyeckas padora Ne3 COBEPUICHCTBOBAHHUS | IPUMEHEHUS CII0KHBIX 3UpoB. CpaBHUBAIOT KUCIOTHBIN U IIETOYHOM
«[lomyuenue u cBoiicTBa 3HaHUH, yMeHU THJIPOJIU3 CHOXKHBIX 3QUpoB. IIpoBOAAT XMMHUYECKHE IKCIEPUMEHTSI C
YKCYCHOU KHCIIOTBD». HaBBIKOB COOJIIO/ICHIEM TIPAaBUIJI TEXHUKU 0€30IaCHOCTH TpH paboTe ¢ J1abopaTOpHBIM

000pyJIOBaHUEM U HarpeBaTelIbHBIMU IPUOOPAMH, a TAKKE XUMHUUECKUMHU
peakTHBaMu. DKOHOMHO M 9KOJIOTUYECKH I'PaMOTHO 00paIarTcs ¢
XUMHAYECKHUMHU PEaKTUBAMH. DKCIIEPUMEHTAILHO MOTYYar0T YKCYCHYIO KHCIOTY
U NIPOBOJST PEAKLIUH, XapaKTePU3YIOIUe €€ XMMUYECKHE CBOUCTBA.
HabmromaroT caMOCTOSATEIbHO MTPOBOIUMBIE OIIBITHI, 3aITCHIBAIOT
COOTBETCTBYIOIIME YpaBHEHUs peakiiii. OUKCUPYIOT pe3ysbTaThl HAOII0IeHHH
1 (GOPMYITHPYIOT BBIBOJBI HA UX OCHOBE

62. Pemenue 3amaq mo teme 1 YpOK Pemraror 3amaun o reme «Kucinopomocoaepikanire OpraHndeckue COeaHHECHUSD
«Kucnoponoconepxarue COBEPILIEHCTBOBAHUS
OPraHUYECKUE COCIUHEHUS. 3HaHUM, YMEHHUU U

HaBBIKOB
63. KonTponbras padora Ne6 mo | 1 YPOK KOHTPOJISI Bremonnstor 3aganus no teMe «Kucmopoaocoaepkaiiyue opraHndecKue
TeMe KOPPEKINH 3HAaHUM, | COeTUHEHMSD)
«Kucnoponoconepxamue YMEHHI U HaBBIKOB
OpPraHNYeCKHUe COSAMHEHUS.
Tema 4. Azorcoaep:kamme opranndyeckue coequnenus. I'erepopynkumnonaibubie coenuuenus (16 4).

64. AmMuHbI anupaTHyeCcKue U 1 YPOK M3y4eHUs XapakTepus3yloT CTpoeHHe, KJIacCu(pUKaIUio, U30MEPUI0 1 HOMEHKIIATYPY
apoMaTH4ecKue HOBOTO Marepuana | aMuHOB. CpaBHHBAIOT NEPBUYHBIC aMUHBI, BTOPUYHBIEC aMUHBI M TPETUIHBIC

aMHHbl. MOJEUPYIOT CTPOEHHE MOJIEKYJI AMUHOB.

65. Ousnyueckue u xumudeckne | 1 YpOK XapakTepu3yoT MEKMOJIEKYIISIPHBIC BOIOPOTHBIE CBsI3U. CpaBHUBAIOT

CBOIMCTBA aMHHOB.

COBCPHICHCTBOBAHUA

TCMIICPATYPbI KUIICHUS IICPBUYHBIX AMWHOB U CIIMPTOB. CpaBHI/IBaIOT




3HaHUM, YMEHUU U
HAaBBIKOB

TCMIICPATYPbI KUIICHUA N30MCPOB aMUHOB.

66. XUMHUYECKUE CBOWCTBA YPOK Ha ocHoOBe cocTaBa U CTpOEHHS] aMUHOB OIKMCBHIBAIOT UX CBOMCTBA KaK
aMUHOB. COBEPILECHCTBOBAHUS | OPraHMYECKUX OCHOBaHU. CpaBHMBAIOT CBOKMCTBA aMMHAKa, METUIIAMUHA,

3HaHUH, YMEHUU U JMMETUIIaMUHA U TPUMETHIIAMUHA Ha OCHOBE MPEJICTABICHUH 00 JIEKTPOHHOM

HAaBBIKOB CTPOECHHUH UX MOJIEKYJ U B3aMMHOM BJIMSIHUM aTOMOB B MOJieKyse. CpaBHUBAIOT
CBOWCTBA apOMATHYECKUX aMUHOB Ha OCHOBE MPEICTaBUTENCH 00 IEKTPOHHOM
CTPOECHHUH UX MOJIEKYJ U B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIE.
XapakTepus3yloT HyKIeo(uIbHbIE CBOMCTBA IEPBUYHBIX aMHHOB, 3aIMCHIBas
YpaBHEHUS peaklUMid. 3aUChIBAIOT YPABHEHUS PEAKLIUN, XapaKTEPU3YIOLIUE
3NEeKTPO(UITbHOE 3aMEIICHNE B MOJIEKYJIe aHUINMHA. HaOmo1al0T ¥ OMKUCHIBAIOT
XUMUYECKUH SKCIIEPUMEHT.

67. [TonyueHne aMUHOB. YPOK XapakTepu3yloT CIIOCOOBI TTOTYYEHUS! aMUHOB. XapaKTepHU3YyIOT IPUMEHEHNE
[Ipumenenue u COBEPIICHCTBOBAHUS | aMUHOB. [ '0TOBAT coo0O1IeHus Ha TeMy «MeauKo-0noIoruyecKkoe 3HaueHue
MEINKOOHOIOTHYECKOe 3HAaHUU, YMEHUHN U aMHUHOBY. 3aCIyIIMBAIOT OArOTOBJIEHHOE OJHUM U3 y4YalluXcs COO0IEHue,
3HAUYEHHE HAaBBIKOB 00CY>KJAIOT M JIOMOJHSIOT €T

68. Pewenue 3amau no teme YPOK PewaroT 3a1aun no TeMe «AMHUHBI.

«AMUHBI. COBEPLIECHCTBOBAHHUS
3HaHUM, YMEHHUU U
HAaBBIKOB

69. ['ereponukinueckue YPOK PaccmarpuBaroT cTpoeHre KUCIOPOICOACPKAIIUX IeTEPOLIMKINIECKUX

COEJIMHEHUS COBEpUICHCTBOBAHHUS | COEAMHEHUM: (pypaHa, M1paHa, TeTparuapodypasa, TeTparuJponupaHa.
3HaHUH, YMEHUU U
HAaBBIKOB

70. Crpoenue, pusndeckue u YPOK XapakTepu3yroT NIEKTPOHHOE CTPOEHHUE a30TCOAEPIKALUX FETEPOLUKIIOB.
XUMHUYECKHUE CBOMCTBA coBepuIieHcTBOBaHUs | CpaBHUBAIOT XMMHUYECKUE CBOMCTBA MUpUIMHA U nupposa. PazOuparot
NUpUANHA U THPPOIIa 3HaHWI, YMEHUH U JIOHOPHO-AKLENTOPHBIA MEXaHU3M MPUCOEANHEHUS CUIIBHBIX KUCIIOT K

HAaBBIKOB nupuauHy. HaGmro1ai0T 1 ONuChIBalOT XUMUYECKUN SKCTICPUMEHT

71. ['ereponukinyeckue YPOK XapakTepu3yrloT reTepOLMKINYECKUE COETUHEHHS C IByMs F€TEPOATOMaMu:
COEIMHEHUS C IByMs U OoJiee COBEpUICHCTBOBAHHUS | MUPUMUANH U UMHUAA30]1, a TAKXKe MPOU3BOAHbIE MyprHa. CpaBHUBAIOT
reTepoaToMaMu. 3HaHWH, YMEHUU U MOHSATUS «ITYPUHOBBIE HYKJIEMHOBBIE OCHOBAHUS U «ITUPUMUIUHOBBIE

HAaBBIKOB HYKJIEMHOBbIE OCHOBaHUs». ['OTOBAT COOOIIEHUS HA TEMY
«MenrKoOHOoIoTHYecKoe 3HaU€HHE TeTePOLIUKINYECKUX COSIUHEHHIT.
3acnymuBaloT MOATOTOBICHHOE OJJHUM U3 YYAIIUXCs COOOIIEHHE, 00CYKIa0T 1
JIOTIOJIHSIFOT €TO0.
72. [IpuHIIUTT HOMEHKIIATYPBI YpOK BrimonHsI0T ynpaskHeHHs Ha 3HAaHWE TTPaBUII HOMEHKIIATYPBI

reTepoyHKIIMOHATBHBIX

COBCPHICHCTBOBAHUSA

reTepoyHKIIMOHATBHBIX COSTMHEHUN




COEIUHEHMI.

3HaHUH, YMEHUU U
HAaBBIKOB

73. Pewenue 3anau o reme YPOK Pemarot 3agaun 1o teme «I'eTepOLUKINYECKUE COCTUHEHUS Y.
«['eTepoLKINYECKHE COBEPUICHCTBOBAHHUS
COCOUHEHUAY. 3HaHUM, YMEHUU U
HAaBBIKOB
74. AMUHOCIIUPTHI. YPOK 3HAKOMSATCA € ABYMS IIPEACTABUTEISIMM AMUHOCIIUPTOB — XOJIUHOM U
I'MIpOKCUKETOHBI U COBEPUICHCTBOBAHUS | KOMAMHUHOM. /[al0T onpeneneHue MoHATUS «aMUHOCIIUPTBD». PaccMarpuBaror
TUIPOKCHAIIBACTUIBL. 3HaHUM, YMEHUU U OuoJIOTHYeCcKOe 3HAUCHNE U XUMUUECKUE CBOMCTBA JABYX MpEJICTABUTEICH
HaBBIKOB aMHUHOCIIMPTOB — XOJINHA U KOMaMHHA. 3allUChIBAIOT COOTBETCTBYIOLIHE
ypaBHEHUS peakiuil. 3HAKOMATCS C THIPOKCUKETOHAMU U
TMPOKCHAJIBAECTHIAMH, C UX CTPOEHHEM U OMOJIOTHYECKUM 3HaueHueM. JlaroT
ONpEIEICHUS TOHATUN «TUAPOKCUKETOHBD, «TUAPOKCUATIBACTHIBIY.
PaccmaTpuBaroT poJib TMIPOKCUKETOHOB U THAPOKCHANIBAETUIOB B
sHepreTudaeckomM oomene. [IpuBOISAT MpUMeEpHI CIOKHBIX (HUPOB
DIIALEpAIBAETHA.

75. AMHHOKHUCIIOTHI. YPOK JlaoT omnpeieneHue MOHATHS «0- aMUHOKHUCIIOTBD», «Cylb(aHuIaMuaHbIe
COBEPILCHCTBOBAaHUSA | penapaTtel». [IpuBoasT npuMepbl aMUHOKHUCIOT. PaccMaTpuBaroT cTpoeHue u
3HaHUM, YMEHHUU U OMOJI0rM4eCcKOe 3HaYeHHE AaMUHOKHUCIIOT.

HAaBBIKOB

76. DEHOJIOKUCIIOTHI. YPOK JlaroT omnpenieneHue NoHATHS «(PEeHOTOKUCIOThI». 3anuChIBaIOT (GOPMYJIBI
COBEPUICHCTBOBAHHUS | CAJUIMIIOBOM KHCIOTHI M all€TUIICATUIUIOBOM KUCIOTHI. 3alUChIBAIOT
3HAHUU, YMEHUHN U ypaBHEHMs peakui 3Tepu(uKalny s 3TUX KUCIOT. PaccMaTpuBatoT cTpoeHue
HAaBBIKOB 1 OMOJIOrMYecKOoe 3Ha4eHHe (DEHOIOKUCTIOT.

77, I'MApOKCUKUCIOTHI U YPOK Jlarot onpeneneHus MOHATUN «TUIPOKCUKHUCIIOTBDY U «OKCOKHUCIIOTBI.

OKCOKHCIIOTBL. Penienue COBEpUICHCTBOBAHHUS | 3alIUCBIBAIOT (POPMYIIBI SI0JI0UHOM, TUMOHHON M MOJIOYHON KHCJIOT Kak

3a/1a4 10 TEME 3HaHUH, YMEHUU U npeacTaBuTeNeil THAPOKCUKHUCIOT. 3aMuChIBalOT (OPMYIIbI THPOBUHOTPATHON U

«I'eTepodyHKIIMOHATIEHBIE HAaBBIKOB L[aBEJIEBOYKCYCHOM KUCIIOT KaK MpeicTaBUTENe OKCOKUCIOT. OOBACHSIOT

COCIMHEHUA Y. OMosIornYecKoe 3HaUeHHE THPOKCUKUCIIOT U OKCOKHUCIIOT. PemaroT 3a1aun no
teme «l'erepoyHKIIMOHAIbHBIE COETUHEHUS»

78. [Tuxn Kpebea. Ontuueckas YPOK Jlnst camocTosATenpbHOro u3ydeHus. Ha npumepe MoJIeKyir MOJIOYHOU U

n3omepus. [Ipumenenue COBEpUICHCTBOBAHUS | sI0JJOYHOM KHCIIOT pacCMAaTPUBAIOT BUJ] POCTPAHCTBEHHON N30MEPUU —

reTepoyHKIIMOHATBHBIX
COeTUHEHNN

3HaHUH, YMEHUU U
HAaBBIKOB

ONITUYECKYIO U30MEPUIO0, TIPU 3TOM UCHOIB3YIOT hopmyisl Dumiepa. IlpuBoasr
(hopMyIIbI IBYX SHAHTHOMEPOB SI0JI0YHON KUCIOThI. XapaKTepU3yroT
OMoJIOrNYEeCcKOe 3HAUCHHE ONITHYECKUX U30MEPOB. XapaKTePU3yIOT OCHOBHBIE
HaIpaBJIEHUs] UCIIOJIb30BaHUS TeTepOQYHKIIMOHABHBIX COeqUHEHHM. ['0TOBAT
cooOuieHus: Ha Temy «IIprmeHenne rerepoyHKIMOHATIBHBIX COSTMHEHUID.




79.

Pemenue 3agau no reme
«A3oTconepxaiye
OpraHMYECKHUE COETUHEHUS.
['erepodyHk1IMOHANBHEBIE
coenuHeHUn». KOHTpobHAs
pabora 7 o Teme
«A3oTconepxaniue
OpPraHUYECKUE COCANHEHUSI.
['eTepodyHKIIMOHATBHBIE
COEIMHEHUS».

YPOK
COBEPUICHCTBOBAHHUS
3HaHUM, YMEHUU U
HaBBIKOB

Pemarot 3agaun no teme «A30TOCOAEpKALME OPraHUYECKUE COCAMHEHUSI.
I'eTepodyHKIIMOHATIEHBIE COCTMHEHU». BBIMOMHAIOT 3a1aHUS TT0 TEME
«A3oTcoaepKalue oprannueckue coequHenus. ['erepodyHKIMoHaIbHBIE
COEIMHEHUY.

Tema 5. Xumusi npupoaHbIX coeqMHeHni (23 v)

80. OO01as xapakTepucTHKa YPOK M3y4eHHUs XapakTepu3yroT 0COOEHHOCTH CBOMCTB )KUPOB HA OCHOBE CTPOEHUS UX MOJIEKYIL.
xupoB. dusnueckue u HOBOro Marepuana | CpaBHUBAIOT MOHATHS «TUIHIBI OMBUIIEMBIC» U «JIUIHIBI HEOMBLISIEMBIEY.
XMMHUYECKHE CBOMCTBA OOBACHAIOT U NPUBOAAT IPUMEPHI HA MOHATHE «KUCIOTHBINA cocTaB KupoBy». Ha
KHUPOB OCHOBE MEXITPEIMETHBIX CBSI3€H C OMOJIOTHel pacKphIBAIOT OMOJIOTHYECKYIO

posib xUpoB. KiaccuuuupyroT sKUpbI IO UX COCTaBY M MpoUcXoxaeHuo. Ha
OCHOBE ATOT0 JIAI0T XaPaKTEPUCTUKY (PU3HMUECKUX CBOMCTB KUPOB.
PaccmarpuBaroT CTpoeHHE MOJIEKYIT JIMIIONPOTENHOB U OTMEYAIOT UX
KJIMHUKOAWAarHocTuyeckoe 3HaueHne. CpaBHUBAIOT KUCIOTHBIN U LIEIIOYHON
(ombLieHue) ruapoiaus. [IpoBoasaT, HabIIOJAOT U OMUCHIBAIOT XUMUYECKUI
9KCIIEPUMEHT.

81. [TpumeHeHue KUpOB. YpOK XapakTepu3yloT OCHOBHbIE HAalPaBJICHUS UCIIOIb30BaHUS KUPOB.

Pemenue 3anay no teme COBEpUIEHCTBOBAaHUS | PaccMaTpuBaloT MpOM3BOACTBO TBEP/IBIX KUPOB HA OCHOBE PACTUTEIBHBIX Maces
«Kupbi» 3HaHWH, yMeHU 1 (TruapupoBaHME PACTUTENBHBIX )KUPOB). OOBSICHAIOT, TIOYEMY IPOUCXOIUT
HAaBBIKOB nporopkanue xupos. [Ipumenenue xxnupos. Pemarot 3aaun no reme «Kupbi»

82. Dochonunuabl KJIETOUHBIX YpOK 3nakomsTcs co ctpoenueM ochomunuao. PaccmarpuBaior oOpasoBaHue 1
meMmOpaH. [ToBepxHOCTHas COBEpPILEHCTBOBAHUS | (YHKIIMOHUPOBAHHUE KJIETOYHBIX MeMOpaH. CpaBHUBAIOT MOHATHS
AKTUBHOCTh 3HAaHUH, yMEHUH U «ruApOoPUIbHAS MOJISIPHAS YaCTh MOJIEKYJIB) U «JIUMO(PHUIIbHAS HENOJspHAsI

HaBBIKOB 4acTh MOJIEKYNbI. JaloT onpeeieHne MOHATUS «[TOBEPXHOCTHOAKTUBHBIE
BEIIIECTBAY.

83. ®Dochoaunu bl KIETOUHBIX YPOK Paccmarpusarot ctpoenue gochonununos. [IpuBoasr knaccupukauio
MeMmOpaH. CTpoeHue COBepUIeHCTBOBAaHUS | pochonunuioB. XapakTepu3yroT puMeHeHne (GpochoinnuaoB B MULIEBOM
KJIETOYHOH MeMOpaHsbI. 3HAHUU, YMEHUHN U MPOMBIIIIEHHOCTH. COCTaBIIAIOT CXEMY CTPOCHHUSI OMOJIOTHYECKUX MEMOpaH,

HaBbIKOB 0OBSICHSISL COCTAB U POJIb Ka)KJIOT0 KOMIIOHEHTA.

84. OO1as xapakTepuCTHKA YpOK XapakTepu3yloT COCTAB YIJIEBOAOB M UX KJIACCH(PHUKAIIMIO HA OCHOBE

yraeBosioB. Ctepeon3omepust COBEpUIECHCTBOBAHHUS | CIIOCOOHOCTHU K ruiponu3y. PaccMaTpuBaroT cTepeon3oMepuIOMOHOCAaXapuIOB

MOHOCaxapnuaoB.

3HaHUM, YMEHUN U

Ha pUMepe abJI0TETPO3, AlIbAONEHTO3 (pr03a), allbJoreKco3 (TIHK03a),




O06pa3oBaHne MUKINIECKUX HaBbIKOB kerorekcos (¢ppykrosa). M3o00paxaroT nukindeckre GopMyssl MOHOCAXapHI0B

dhopM MOHOCAXapUJIOB. ¢ momoieo popmyn Xeyopca. Paznuuarot ¢hypaHO3HBINA U THPAHO3HBIN ITHKJI.

O0pa3oBaHre UKITNIECKIX Paznuyarot o- u B-aHoMepsl. 3aMKuChIBAIOT U OOBIICHIIOT 00pa30BaHUE

(dbopM MOHOCaXapHJI0B. (GypaHO3HBIX (OPM aJIbIONEHTO3 HA IIPUMEPE 1€30KCUPUO03bl. 3alUCBIBAIOT U
00BICHAIOT 00pa3oBaHue (PypaHO3HBIX UKIOB (PYKTO3HI

85. XuMHUYECKue cBOICTBa YpPOK 3anuChIBaIOT CTPOEHUE MOJIEKYJIbI TTIIOKO3bl KaK BELIECTBA C JBOMCTBEHHOMN
MOHOCaXapHUa0B. COBEpILEHCTBOBaHUS | pyHKIHMEH (aspaeruaocnupTa). [IporHO3upyOT XUMHUECKUE CBOMCTBA TIIIOKO3BI
I[TpeBpalieHue riIoKo3bl B 3HaHWH, yMEeHUI 1 U MOATBEPXKIAIOT UX COOTBETCTBYIOIMMH YPaBHEHUSAMHU peakiuid. Onpenenstor
opranusme. [Ipumenenue HAaBBIKOB MOHATHE «TIMKO3UbD». CpaBHUBAIOT cTpoeHue MoJieKysl AT® u A/1D.
IJIFOKO3bI XapakTepu3yroT BUIbl OpOXKEHUS U UCIOIb30BAHUSA 3TUX peakiuid. [IpoBoasr,

HAOJIOAAIOT U ONMUCHIBAIOT XUMHUECKUI SKCIIEPUMEHT. XapaKTepU3yIOT
OCHOBHBIE ITyTH IPEBPAILEHHs IJIIOKO3bI B Opranu3me: 1) raukonus; 2)
rimKoreHes; 3) nenro3odocdarueiii myTh. PaccMarpuBaroT npuMeHeHHE
MOHOCaXapHu10B.

86. OO01as xapakTepuCTHKa YPOK I'pynnoBas paboTa. XapakTepus3yroT CTPOEHUE TUCAaXapUA0B U UX CBOMCTBA.
nucaxapunoB. O6mas COBEpILEHCTBOBAHMS | PackppIBatoT GMOIOTMYECKYIO POJIb Caxapo3bl, JJAKTO3bl U MaJIbTO3bI. [ pynnoBas
XapaKTepUCTHKA 3HAaHUU, yMEHUHN U pabota. CpaBHUBAIOT CTPOEHUE U CBOWCTBA Kpaxmaja U LEJUII0JIO3bI.
nonucaxapunoB. Kpaxmai. HaBBIKOB XapakTepu3yroT HaX0XKAEHHUE MOJINCaXapuI0B B IPUPOJIE, UX OMOIOTHYECKYIO
[emronosa. poiib. OnKCHIBaIOT B3aUMOEHCTBHE LIEUIIOJI03bl C HEOPIrAHUYECKUMU U

KapOOHOBBIMU KUCJIOTaMHU — 00pa30BaHuUe CI0XKHbIX 3gupoB. IIpoBozsr,
Ha0JII0/1al0T U OMHUCHIBAIOT XUMUYECKUH 3KCIIEpUMEHT. ['OTOBAT U MpeACTaBISAIOT
npe3eHTanuu Ha temy «Knaccudukanus Bo1oKoH

87. Pemenue 3anay no teme YpOK O0600111aI0T ¥ CUCTEMATU3UPYIOT CBEIEHUS O CTPOEHUH, CBOMCTBAX,
«YTeBoas». COBEPUICHCTBOBAHHUS | IPUMEHEHUH U 3HAYEHUH YTJIEBOIOB. BBINOIHAIOT yIIpa)kHEHUS 11O

3HaHUM, YMEHHUU U COCTaBJICHUIO PEaKIMi ¢ yJaCTHEM IPeICTaBUTENEH YTIeBOIOB. 3alIUChIBAIOT
HaBBIKOB YPaBHEHUS PEAKLUI, HIUTIOCTPUPYIOTTEHETUYECKYIO CBSI3b MEXKAY KJIaCcCaMU
OPraHNYEeCKUX COCTMHEHUMU.

88. [TpakTrueckas padota Ne4 YPOK DKCNepUMEHTAIBHO UJIEHTU(UIUPYIOT pacTBOPHI IITFOKO3bI, Caxapo3bl,
«YTneBoas» COBEPUICHCTBOBAHHUS | KpaxMalla U LeJ0i103bl. ONpenensoT Haluunue Kpaxmasia B IpoTyKTax

3HaHWM, YMEHHU U MIUTaHUSA.
HaBBIKOB
89. OO61mas xapakTepucTHKa YPOK JlatoT 0011yI0 XapaKTepUCTUKY aMUHOKHUCIIOT: Ha3bIBAIOT (PYHKIIMOHAJIbHBIE
AMUHOKHCIIOT COBEPILEHCTBOBAHUS | TPYII, IPUBOAAT IPUMEPHI FTOMOJIOTOB, H30MEPOB; 3aIMCHIBAIOT OUTIOJISIPHBIE
3HAHUW, YMEHUH U HOHBI. Pa3nnyaroT He3aMEHUMBbIE U 3aMEHUMbIE aMUHOKHUCIIOTHI. [Iporuno3upyrot
HaBBIKOB pa3IUYHbIE BUIBI H30MEPUH Y COEIUHEHHH 3TOT0 Kjlacca M MOATBEPKAAIOT UX
COOTBETCTBYIOIIMMU T'paduyecKuMu GopMyIaMu.
90. XVMHYECKUE CBOWCTBA YPOK XapakTepu3yroT CBOICTBA U CTPOEHUE MOJIEKYJI aMUHOKHUCIIOT. ONIHUCHIBAIOT




AMHWHOKHUCIOT

COBEPILIEHCTBOBAHUS
3HAHUM, YMEHUH U
HAaBBIKOB

XMMHUYECKHE CBOMCTBA AMUHOKHUCIIOT KaK OPTraHUYeCKUX aM()OTEPHBIX
coeauHeHuil. CpaBHUBAIOT aMUHOKHCIIOTHI C HEOPraHUYECKUMHU aM(pOTEpHBIMU
COEIMHEHUSMU. 3alIMCBIBAIOT YPABHEHUS PEAKIUI 1€3aMUHUPOBaHMS,
NeKapOOKCUIMPOBAHUS, TPAHCAMUHUPOBAHUS AMUHOKHUCIIOT, @ TAKXKE PEaKI1H,
00yCJIOBJICHHBIE JOMOJHUTEIBHBIMH ()YHKIIMOHAILHBIMH TPYIIIIaMu (Ha
puMepe cepuHa, 1ucTenHa u ap.) OObACHAIOT 00pa3oBaHue MENTUAHON CBA3H,
munentuioB. HaOmronaroT v onuChIBalOT XMMUUYECKUN IKCIIEPUMEHT.
PackpbIBatoT OHMOJOrMYECKYIO POJIb AMUHOKHUCIIOT.

91. [Tosyuenus: u npuMeHeHue YPpOK I'pynnoBas paboTa. 3anKuchIBalOT ypaBHEHUS PEAKIUI MOIY4EHHUSI aMUHOKHUCIIOT.
AMHHOKHUCIIOT COBEpILEHCTBOBaHMA | JlenaroT cooO1IeHns 1 IEMOHCTPUPYIOT IIpe3eHTauuu Ha TeMy «[Ipumenenus
3HaHUM, YMEHUU U aMHUHOKHUCIIOTY.
HaBBIKOB
92. Pemenue 3anau no teme YPOK Pemarot 3a1aun no reMe « AMUHOKHUCIOTBI.
«AMUHOKHCIIOTBI» COBEpILEHCTBOBAHUS
3HaHUM, YMEHHUU U
HaBBIKOB
93. CtpykTypa OeNKoB. YPOK XapakTepusyroT CTpOeHHUE (CTPYKTYPY OENKOBBIX MOJIeKy). OOBACHSIOT 32 CUET
duznyeckue 1 XUMUYECKHE COBEPUICHCTBOBAHHUS | YEr0o MOEPKUBACTCS KaX /bl BUJ CTPYKTYphI. [latoT kiaccudukanuio OeIKoB.
CBOICTBA OEJIKOB. 3HaHUM, YMEHHUU U 3anuchIBalOT ypaBHEHUS pPeaKlMii, XapaKTepU3yIOIINe XUMHUUECKHUE CBOIICTBA
HaBBIKOB 6enkoB. Habmoar0T M ONMCHIBAIOT XUMHUECKUI SKCIIEPUMEHT.
94, OO11as XapakTepuCTHKA U YPOK XapakTepu3yroT pepMEHTHI Kak OMOJIOTHYECKUE KaTaau3aTopbl OEIKOBOM
IpUMEHEHNE OEIKOB. COBEpUIECHCTBOBAHUS | MpUpobl. CpaBHUBAIOT ()EPMEHTHI C HEOPraHMUECKUMHU KaTaau3aTopaMHu.
3HaHWH, yMeHU 1 PackpbIBatoT poiib epMEHTOB B OMOJIOTHH U PUMEHEHUE B IPOMBIIIIEHHOCTH.
HaBbIKOB Knaccupunupyror ¢pepmMeHTsl. Y cTaHaBIMBAIOT 3aBUCUMOCTb aKTUBHOCTH
¢depmeHTa 0T Temneparypsl ¥ pH cpezpl. XapakTepu3ytoT IpUMeHeHHEe OEIKOB
95. [IpakTuueckas pabora No5 YpOK [TpoBoAST XUMHUUYECKHE IKCTIEPUMEHTHI C COOJTIOICHUEM TIPABUIT TEXHUKH
«AMUHOKHCIIOTBI U OEJIKI» COBEpILEHCTBOBaHMS | 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIN 000PYAOBaHHEM U
3HaHWH, yMEHUH 1 HarpeBaTelbHbBIMU NPUOOpaMH, a TAKKE XUMUYECKUMU pEaKTUBAMHU. DKOHOMHO
HaBBIKOB ¥ 3KOJIOTHYECKH I'PaMOTHO O0PALIAI0TCs ¢ XUMHUUECKUMH PEaKTUBAMHU.
HabumroaroT caMocTOSTENNbHO IPOBOAUMBIE OIBITHI, 3aHCHIBAIOT
COOTBETCTBYIOIIME YpaBHEHUs peakinii. DUKCUPYIOT pe3yabTaThl HAOMIOJeHUN
1 (OPMHPYIOT BBIBOJIBI HA X OCHOBE.
96. OO01ast xapakTepuCTHKA YpOK PackppiBatoT posib HYKJIE€MHOBBIX KMCIIOT B IIPOLIECCaX HACIEICTBEHHOCTH U
HYKJIEMHOBBIX KHUCJIOT. COBEpUICHCTBOBAHUS | U3MEHUYUBOCTU. CPaBHUBAIOT MOHATHUS «HYKJICOTHI» U «HYKICO3HU]».
3HaHUH, yMEHUH 1 CpaBHMBAIOT CTPYKTYpPY O€JIKOB U HYKJIEHHOBBIX KHCIIOT.
HaBBIKOB
97. CTpoeHne HyKJIEO3U 0B, YPOK Paccmarpusarot coctaB Hykieo3unoB JIHK u PHK. Xapaktepusyrort: 1)




HYKJICOTHJIOB
UIIOIMHYKIIEOTUOB.
IIpuMeHeHne HyKIEHHOBBIX
KHUCJIOT

COBEPILIEHCTBOBAHUS
3HAHUW, YMEHUH U
HAaBBIKOB

CTPOEHUE HYKJICOTH/IOB; 2) CTPOEHUE MOJIMHYKIICOTUIOB; 3) EPBUUYHYIO
ctpyktypy monekyn JJHK u PHK; 5) mpuniun komrmemeHTapHOCTH; 6)
TUAPOIN3 MOJMHYKICOTHAOB. XapaKTepU3yrOT OCHOBHBIC HAIIPaBICHUS
MCIOJIb30BaHUSI HYKJIEHHOBBIX KUCIIOT.

98. Pemenue 3anay no teme YPpOK Pemenue 3a1aun no TeMe «HYKJIEUHOBBIE KHCIOTHD)

«HyxnenHoBbI€ KUCIOTBDY COBEPUICHCTBOBAHHUS
3HaHUM, YMEHUU U
HAaBBIKOB

99. Opranuyeckasi Xumus, YPpOK I'oToBAT cooOmieHus U pe3eHTanun Ha TeMy «Opranndeckas XUMUs U
buzuonorus u COBEpPILEHCTBOBAHUS | pU3HOIOTUs», «OpraHuyeckas XuMus U (papMakoJIorus». 3aciIyIlinBaloT
dapmakonorus. 3HAaHUH, YMEHUHN U MOJIrOTOBJICHHOE OJIHUM M3 YYaIIUXCs COOOIEHHE, 00CYXKIAIOT U TOTIOJHSIIOT

HAaBBIKOB ero.

100. | UToros.slii Tect YPOK KOHTPOJISL U BbINONMHSAIOT MIPEeNIOKEHHBIE 3aJaHUs.
KOpPPEKUMHU 3HAHU,
YMEHMH U HaBBIKOB

101. | Opranudeckast XuMusi 1 YPOK l'otoBsT coobmienust Ha TeMy «OpraHuyeckast XUMUsi 1 OUOXHUMUS».
6uoxumus. I[Ipakruyeckas COBEpPILEHCTBOBAHUS | 3acC/IyIIMBAIOT IOATOTOBIEHHOE OJJHUM U3 yJaluxcs CooOLIeHne, 00CyKIatoT U
pabota Ne6 «Pemenus 3HaHUM, YMEHHUU U JIOTIONHSIIOT €ro. [TpoBOAST XUMUYECKHE SKCIIEPUMEHTBI C COOJIIOIEHUEM TPABUI
JKCIIEPUMEHTAIBHBIX 3a7a4 HaBBIKOB TEXHUKU 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTopHbIA 000pYyI0BaHUEM U
XUMUS IPUPOIHBIX HarpeBaTeJIbHBIMU NPUOOpaMH, a TAKKE XUMUYECKUMU peaKTUBaMU. DKOHOMHO
COEIMHEHUI Y 5KOJIOTHYECKH I'PaMOTHO O0PALIA0TCs ¢ XUMHUUECKUMH PEaKTUBAMHU.

Haburo1aroT caMocTOSTENIbHO IPOBOIUMBIE OMBITHI, 3AITUCHIBAIOT
COOTBETCTBYIOIIME ypaBHEHUs peakiuii. Dukcupyro pe3yibTaTsl HAOIIOICHUH 1
(OpMHUPYIOT BBIBOJIBI HA UX OCHOBE.

102. | IIpaktuyeckas pabora Ne7. YPOK [IpoBOJAT XUMHUECKUE SKCTIEPUMEHTHI COOJIOJICHUEM MPaBUII TEXHUKU
«Pemenne COBEpUICHCTBOBAHHUS | 0€30IacHOCTHU IpU padoTe ¢ 1abopaTOpHBIA 000pyAOBaHUEM U
OKCIEpUMEHTAJIBHBIX 33124 3HAHUU, YMEHUHN U HarpeBaTebHBIMUA IPUOOpPaMH, a TaKKe XMMUUYECKMMH PEaKTHBaMU. DKOHOMHO

HaBbIKOB 1 DKOJIOTUYECKU TPAMOTHO 00pallatoTCsl ¢ XUMUYECKMMH PEaKTUBAMHU.
HabmtonaroT caMOCTOSATENIBHO TPOBOIMMBIE OIBITHI, 3aIIMCHIBAIOT
COOTBETCTBYIOIIME ypaBHEHUS peakiuil. DUKCUPYIO pe3yJbTaThl HAOIOIEHUN 1
(OpMHUPYIOT BBIBOJIBI HA UX OCHOBE.
TemaTnyeckoe njaanuposanme 11 kiace
Ne Tema Koun-Bo wacoB | Ilpaktuueckue pabotsl | KoHTpoabHbIE paboThI




1. CrtpoeHue BerecTBa 114 0 2
2. OcCHOBHBIE 32aKOHOMEPHOCTH ITPOTEKAHUS PEAKLUI 144 0 0
3. BemiectBa 1 OCHOBHBIE TUITBI UX B3aUMOJICUCTBUS 284 2 3
4, XUMHSI JIEMEHTOB 49 4y 4 3
Hroro 102 6 8
No Tema Kon-so | ®opma XapakTepucTuKa JAesITeIbHOCTH 00Yy4atonuXCst
Ypoka JacoB OpraHu3aluu
y4eOHOro
npoiiecca
Tema 1. U3meHeHHe aTOMHOI0 pajnyca 1 00pa3oBaHNe HOHOB
1. Crpoenue atoma. Cocrosiaue | 1 YPOK M3y4EHHUS JlaroT onpeneneHus MOHATUS «aTOM», «KMAacCOBOE UMCIIO aToMay». CpaBHUBAIOT
SJICKTPOHA B aTOMC. HOBOI'O MaTc¢praia 3Ha4YCHMs a0COFOTHBIX U OTHOCUTEIIBHBIX MaccC U 3apsioB YacTHIl. COCTaBISAIOT
CXEMY CTPOEHHS aTOMa U MPUBOJAT IPUMEPHI KOJTUYECTBEHHOTO COCTaBa aTOMa
(IpOTOHBI, AIIEKTPOHBI, HEUTPOHBI)
2. DIEeKTPOHHBIE 1 YPOK OOBACHSIOT, B UEM 3aKJTIOYAETCS KOPIYCKYJIAPHO-BOJHOBOW Jyalii3M dJIEKTPOHA.
KOH(UTYpaluu aToma COBepIIIeHCTBOBaHUA | [latoT onpeneneHus MOHATUS «OpOUTANIbY COCTaBIAIOT Tabnuiy «CpaBHEHHE
3HaHUM, YMEHHUN U KBaHTOBBIX YUCEID.
HAaBBIKOB
3. N3menenne aToMHOTO 1 YPOK CpaBHHBAIOT ONIPEICTICHUS TTOHSATUH «OCHOBHBIE COCTOSIHUSI aTOMay, «BO30YXKICHHOE
panunyca u 0opazoBaHue COBEPILIEHCTBOBAHUS | COCTOSTHUE aTOMay, KOHKPETU3UPYIOT UX TpuMepamMu. Paznuyator cnapeHHsbie U
MOHOB 3HaHUH, YMEHHUH U HEeCIapeHHBIC JIEKTPOHBI. 3aMUCHIBAIOT AJIEKTPOHHBIC KOHPHUTYPAIIMH aTOMOB
HaBBIKOB AJIEMEHTOB (PJIEKTPOHHBIC U DJIEKTPOHHO-Tpaduueckre GopMybl) B COCTOSTHHH C
npasuiioM XyHna. [TpuBoasat npumepst S-,p-,d- u f-amemeHTOB.
4, H3meHeHne aToMHOTO 1 YPOK CoCTaBsIOT CXeMy U3MEHEHHSI aTOMHBIX PaIlyCOB MO MEPUOUUECKON CUCTEME
panuyca u odpazoBaHUE cosepiiernctBoBanus | [.M.MenneneeBa. O0bACHSIOT 00pa3oBaHre HOHOB. CpaBHUBAIOT MOHATHUS «9HEPTHUS

HOHOB

3HaHUM, YMEHHUI U
HAaBBIKOB

HOHU3AIUN» U «KCPOJACTBO K DJICKTPOHY».
3ammMchIBalOT 9JICKTPOHHBIC KOH(I)I/II“ypaL[I/II/I HOHOB 3JICMCHTOB (BHCKTpOHHBIC u




AIIEKTPOHHO-Tpaduueckue (hopMyiel)3auchBAIOT EKTPOHHBIE KOH(UTYpAITH
aTOMOB 3JIEMCHTOB B OCHOBHOM M BO30YKI€HHOM COCTOSIHUH

S. [Tonoxenue B YPOK ['oToBAT cOOOIIEHNUS U MTPE3eHTANH HA TeMy «JKHU3Hb U TBOPUECTBO
NEPUOIUYECKON CUCTEME coBepieHcTBoBanus | [[.1.MennaeneeBay.
XUMHUYECKHUX JJIEMEHTOB 3HaHUI, YMEHUH U
J.N.MenneneeBa BoJiopo/ia, HAaBBLIKOB
JAHTAHOUJOB, AaKTUHOUJIOB U
HCKYCCTBEHHO IOJTYYEHHBIX
AJIEMEHTOB.
6. XUMHUYECKas CBA3b. YPOK Jarot onpeneneHus MOHATUS «XUMHUYECKast CBsI3b». CpaBHUBAIOT MEXaHU3MBbI
DNEeKTPOOTPULIATEIIBHOCTD. COBEPILIECHCTBOBAHMS | 00pa30BaHMs MOHHOW U KOBAJEHTHOW CBS3HU. . 3aCIIyIIMBAIOT MOATOTOBICHHOE
3HaHUM, YMEHHUU U coo0I11eHne, 00Cy)Aat0T U JOMONHSIOT.J{aloT onpeneneHue moHATUS
HaBbIKOB «QIEKTPOOTPULATENLHOCTEY». CpaBHUBAIOT 3JIEKTPOOTPULIATEIBHOCTh HEKOTOPBIX
AJIEMEHTOB, UMEIOIINX BaXKHOE MEIMKO — Ouonornyeckoe 3HaueHue. CpaBHUBAIOT
ANIEKTPOOTPHULIATEILHOCTh METAJIIIOB U HEMETAILIOB. J[at0T Onpe1e0CHUs TOHITHS
«METAJJINYECKasl CBSI3b)

7. HoHHas u KOBaJIEHTHAs CBSI3b YPOK XapakTepus3yroT MeXaHu3M 00pa3oBaHus HOHHOU cBs3U. [IpuBOAAT MprMepsI
COBEpIIEHCTBOBAHNUS | BELLIECTB C MOHHBIM TUIIOM CBsI3U. J{aloT onpeeneHus NOHATUS «KOBaJIEHTHAs
3HaHUH, YMEHHUU U cBsA3b». COCTaBIIAIOT cXeMbl 00pa30BaHUs MOJISPHON U HEMOJIApHON cBs3U. [IpuBonsr
HAaBBIKOB MIPUMEPHI BEILIECTB C KOBAJICHTHBIMU CBSI3AMH. Pa3nuyaroT 1Ba MexaHu3Ma

00pa30oBaHMs KOBAJIEHTHOM CBSI3U: OOMEHHBIN U JJOHOPHO-aKIeNTOpHbIN. [atoT
OTIPEEIICHUS IOHITHN IUIIOJINY, «QHEPTHUS CBA3N», «UIMHA CBA3W». [IpuBoasaT
CXEMBI Pa3HBIX THUMOB THOpuaAn3anuu (Sp3-;Sp2-;Sp-). CxemaTHuHO U300paKarOT
o0Opa3oBaHue [ |-CBSI3U

8. HesanenTnsie YPOK Pa3znmuyaroT OpMeHTallMOHHOE B3aUMOAECHCTBUE U TUCIIEPCUOHHOE B3aUMOJICHCTBUE

B3aMMOJEHCTBUSL. COBEpIIEHCTBOBAaHUA | MEXAY MoJieKynaMu. [IpuBoasAT mprMepsl HEBAIEHTHBIX B3aUMOJCHCTBUM.
Kpucrannndeckue pemerku 3HAHWUW, YMEHUN U [TokasbiBaroT, Kak 00pazyercst BOJOpogHast cBsA3b. COCTABISAIOT TAOJIHUILY «
HaBbIKOB CpaBHEHHE KPUCTAUNINYECKUX PEIIETOK», B KOTOPOU MPUBOAAT IPUMEPHI BELIECTB U
OIKCBIBAIOT UX (PU3MYECKHE CBOWCTBA

9. BxoaHO0# KOHTPOIIB. YPOK BoinonHstoT 3a1aHHYI0 paboTy
COBEpIIEHCTBOBAHNUS
3HaHUH, YMEHHUI U
HAaBbIKOB

10. Pemenue 3agau no teme, YPOK BeimonastoT ynpakaenust. ['0TOBSTCS K KOHTPOJIbHOM paboTe.

MOJArOTOBKA K KOHTPOJIbHOU COBEpPIIEHCTBOBAHNUS

pabore.

3HaHUM, YMEHHUI U
HAaBBIKOB




11.

KoHnTtponbHas padoTta mo
teMe Nel «3meHeHune
aATOMHOTO pajuyca u
00pazoBaHNE HOHOBY

YPOK KOHTPOJIS U
KOPPEKIIMY 3HAHUM,
YMEHUH U HAaBBIKOB

Boinonssior 3aganus no teMe «CTpOeHHE BEIIECTBAY

Tema 2. OcHOBHBIE 3AKOHOMEPHOCTH NpoTeKaHus peakuuii (14 yacos)

12. DneMEHTBl XMMUUYECKOM 1 YPOK U3y4EHHUsI CpaBHUBAIOT PEAKIIMM CAMOIIPOU3BOJIbHBIE 1 HECAMOIIPOU3BOJIbHBIE U IIPUBOAST UX
TEPMOIVMHAMUKHU. HOBOI'O Marepuaja | mpuMepsl. JlaroT onpeneneHue NOHATUS «XUMUYECKas TEPMOJUHAMUKay. JlatoT
TepmoauHamMuueckue OIIpEIEIICHUE TIOHATUS «XUMHUUYECKasi TEPMOJUHAMUKA
CHUCTEMBI U IPOLIECCHI CpaBHUBaIOT: 1) OTKPBITYIO U 3aKPBITYIO0 TEPMOJUHAMUYECKYIO CUCTEMY»;

2) SK30TE€PMHUECKUE U SHIOTEPMUUECKHIE peakuu. XapaKTepU3y0T BHYTPEHHIOIO
HHEPIUI0 KaK (PYHKIIHIO COCTOSTHHUSL.

13. OHTaNIbIMS U SHTPOIHUS. 1 YPOK JlaroT XapakTepUCTHKY SHTAIBIINN M SHTPOIIUHU KaK (YHKIIUU COCTOSHUS,
Oneprus ['nb6ca. COBEPLICHCTBOBAHNUS | OIIPEIEISIOIINE CAMOIIPOU3BOJIBHOE NPOTEKaHKe npouecca. ONUCHIBAIOT

3HaHUH, YMEHHUN U SKCTEHCUBHOE M MHTEHCHUBHBIE ITAPAMETPBI TEPMOANHAYUCKUX CUCTEM.
HaBBbIKOB XapakTepu3yroT NOHATHS «3Heprus ['nb6ca». CpaBHUBAIOT MOHITUS
(QHTATBIUHHBIA (HAKTOP» U «IHTPONUIHBIN PaKTOP»

14. [IpuHIHKII 3HEPTEeTHYECKOTO 1 YPOK JlaroT nosicHeHKne NMPUHLUITY SHEPrETUYECKOTO COIPSIKECHMUS.

COTIPSIKCHUS COBEPILICHCTBOBAHUS
3HaHUM, YMEHHUN U
HAaBBIKOB

15. XHWMHYECKOE PABHOBECHE. 1 YPOK Pasznuyaror oOpaTtuMblie 1 HEOOpAaTUMBbIE peakluy, IPUBOAST UX NpuUMepsl. [atoT
KoHcTanTa XMMH4€ECKOro COBEpPILIEHCTBOBAHMS | ONpeeNIeHHe «XMMUUYecKoe paBHOBecuey. [IpuBoaar ¢popmyiy, no Koropoi
paBHoBecus. [IpuHnyn Jle 3HaHUM, YMEHHUN U BBIYMCIISIETCS] KOHCTAaHTAa XMMHYECKOro paBHOBeCUA. DOpMyJIHPYIOT TPUHIUIT
[Tarense HAaBBIKOB CMEILEHUS «XUMHUECKOT0 PaBHOBECHS», pa30HparoT NpUMephl. XapaKTepU3yloT

rOMEOCTa3 KaK YHUBEPCAJIbHOE CBOMCTBO JKUBBIX CUCTEM.

16. Pewenue 3anad o teme 1 YPOK O06001Ial0T U CUCTEMATU3UPYIOT CBEJICHUS 110 3JIEeMEHTaM XUMHUYECKON
«JIeMEHThl XUMHUYECKON COBEPILECHCTBOBAHUS | TEPMOJAMHAMUKH, & TAK)KE€ KOHKPETU3UPYIOT UX IIPU PEIIECHUH 3a/1a4.
TEPMOIUHAMUKI 3HaHUH, YMEHUU U

HAaBBIKOB

17. DneMEHTBl XUMHUYECKON 1 YPOK JlaroT onpeneneHus MOHATHN «MEXAHU3M PEAKLMU, «I1apaJUICIIbHbIC PEAKLIUNY,
kuHeTuku. Ob1mue COBEPULICHCTBOBAHUS | «IIOCIIEN0BATENbHBIC PEAKIIMI)», «TOMOTE€HHBIE U T€TEPOTCHHBIE PEAKIIUNY, «CKOPOCTh
IIPEICTABIICHUS O 3HaHUH, YMEHUU U peakuumn» , a TAKXKE KOHKPETU3UPYIOT UX IIPUMEPAMH.

MEXaHU3Max peakui HAaBBIKOB

18. CxopocTb peakiu. 1 YPOK Jlarot onpeneneHus MOHATUN «KUHETUYECKOE YPaBHEHUEY», KKOHCTAHTa CKOPOCTH

Kunetndeckue ypaBHEHMs. COBEpIICHCTBOBAHUS | peakluny. YKa3blBaloT (aKTOPHI, OT KOTOPBIX OHA 3aBUCHUT. J{al0T XapaKTepUCTUKY




3HaHUH, YMEHUU U
HAaBBIKOB

«Tepuo/ MOTYNpPEBpalIeHUs. XapaKTepU3yl0T 3aBUCUMOCTb CKOPOCTH PEAKIIUH OT
temriepatypsl. Mcnonb3yroT npasusio Bant-I"odda npu BeimosHeHnn 3agaHuii.

19. Karanus YPOK JlaroT onpeneneHus NOHATHH «KaTau3y, «KaTalu3aTopbl», KAHTUOUTOPHD».
coBeplIeHCTBOBaHMs | PaccmaTrpuBaroT MexaHu3M JeiicTBus KaTanuzaTopa. CpaBHUBAIOT AEHCTBUE
3HaHUH, YMEHUU U KaTaJIn3aTOPOB U MHTUOUTOPOB. J[al0T CpaBHUTEIBHYIO XapaKTEPUCTUKY
HaBBIKOB TOMOI'€HHOT'O U T'€T€POreHHOI0 KaTajn3a.

20. Crexuomerpusi. Pacuer YPOK O0001a0T ¥ CUCTEMATU3UPYIOT CBEJICHUS O CKOPOCTH XMMHUYECKOUN peaKkinu, a

KOJINYECTBA BELECTBA. COBEPILLIECHCTBOBAHMS | TAKXKE KOHKPETU3UPYIOT UX IPU IOMOIIM peIeHHs 3a1au.
3HaHUHM, YMEHUU U
HaBBIKOB
21. CooTHOILIEHUS MEXITY YPOK Pemaror 3a1aun Ha pacyeT IO ypaBHEHUIO PEAKLUU MACChl, 00beMa, KOJIMUYECTBA
KOJIMYECTBAMH BEILECTB B COBEPILIEHCTBOBAHMS | OHOTO BEIECTBA IO Macce, 00beMY MIIH KOJIMYECTBY IPYTOTO BELIECTBA.
XMMHUYECKHX YPABHEHUSX 3HaHUi, yMeHuil u
HAaBbIKOB
22, ['oMoreHHbIe U reTeporeHHbIe YPOK JlatoT CpaBHUTENIbHYIO XapaKTEPUCTUKY T'€T€POr€HHBIX U TOMOTEHHBIX CHCTEM
CUCTEMBbI COBEpPIIIEHCTBOBAHUS
3HaHUM, YMEHHUI U
HAaBbIKOB
23. PactBopsl. CriocoOsl YPOK JlaroT onpeneneHne NOHATHS «pacTBOP». BBIBOIAT popMyIibl Ui pacueTa MOJISIPHOM
BBIPaXEHUS KOHLIEHTPALUH COBEpIICHCTBOBAaHUA | KOHLIEHTPALIUK, MaCCOBOM KOHIIEHTPALIMH, MacCOBOM JOJIM U 0ObEMHOM 10111
pacTBOpOB 3HAHWUW, YMEHUN U pacTBOPEHHOIO BelecTBa. PemaroT 3ajaun Ha HaX0KJIEHUE MOJISIPHON
HAaBBIKOB KOHIEHTPAIlUU, MACCOBOM KOHLIEHTPALIUH, MAaCCOBON M 0ObEMHOM 1011
PacTBOPEHHOI'O BEUIECTBA.

24, [Iponecc pacTBopenus YPOK OOBACHAIOT npoliecchl pacTBopeHUs. CpaBHUBAIOT MOHATHUS «COJIbBATALINY,
COBEPLICHCTBOBAHHUS | «COJIBBATHIY, «THAPATHI», «AKBAKOMIIJIEKCHD.
3HaHUH, YMEHHUN U
HAaBBIKOB

25. Pemenue 3anau no teme Ne2 ypok 0000mieHuss 1 | O6001Aa0T U CUCTEMATU3UPYIOT CBEJIEHHUS O PaCTBOPaxX, a TAK)KE KOHKPETU3UPYIOT
CHUCTEMATH3ALNH UX IIPU PEUICHUHU 3a]1a4.

Tema 3. BemecTtBa 1 0CHOBHBIE THIIBI MX B3auMoJeicTBus (28 yacoB)
26. Knaccudukanus YPOK U3Y4YEHHUS BhIONHSAIOT 3a1aHUs IO TEME «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS peaKkLui»
HEOPraHUYECKUX BEIIECTB HOBOI'0 Marepuasa

27. Knaccudukanus peaxmuii YPOK CocTtaBnsioT Ki1accu(pUKalnuio HeopraHu4eckux Bemiects. [IpuBoasaT npumepsl

COBEpLICHCTBOBAHNUS | YCTAaHABIIMBAIOT IPUHAJIEKHOCTh BEIIECTB K ONPEAEICHHOMY KJIAcCy

3HaHUM, YMEHHUI U
HAaBBIKOB

HEOPraHMYECKUX COSAMHEHUN. YKa3bIBAIOT TUI PEAKIMU 110 CXEME PeaKIuH.
ITpuBOAAT CBOM IpUMEPHI HA KaXKIbIH TUIT PEaKLIUH.




28.

DNEKTPOIUTHI U
HE3JIEKTPOJUTHI. Teopust

YPOK
COBCPUICHCTBOBAHUSA

ITpuBOIAT IPUMEPHI AIEKTPOJIUTOB U HEAIEKTPOINUTOB. [IpuBOAAT cxemy,
WJUTFOCTPUPYIOLYIO MEXaHU3M 3JIEKTPOJIUTUYECKON JUCCOAUu. [ 0TOBAT

AIEKTPOJIUTUYECKON 3HaHUH, YMEHUU U COOOIIeHNE U MIPE3CHTALUIO O COBETCKOM XHMHUKe 1. A .kalirykoBe, KOTOpPbIi BHEC
JUCCOLUALINY. HAaBBIKOB OoJIbLIION BKJIaJ B pa3BUTHE TEOPHH HEBOJHBIX pacTBOpoB. [IpuBoast ¢popmyiy, no
KOTOPOM BBIYMCIISAIOT CTENEHb HOHU3ALUU
29. Jluccoumanus KUcjoT, YPOK
OCHOBAaHUH, COJIEH. COBEPIIECHCTBOBAHUS
3HAaHUM, YMEHUH U
HAaBbIKOB
30. Peakunsa HelTpanusanuu YPOK 3anuchIBaIOT ypaBHEHUS AMCCOLUALIMY KMCIIOT, OCHOBAHUM U coiel. PaccmaTpuBaroT
COBEpIICHCTBOBAHUS | CTYINIEHUYATYIO JUCCOLMALIMIO KUCIOT U KUCIBIX Coslel. PaccMaTpuBaroT CTyneH4YaTyro
3HAHWUW, yMEHUN U JIMCCOLIMALIMIO KUCJIOT U KUCIIBIX coseid. O000LIaloT U CUCTEMATU3UPYIOT CBEICHHS
HaBbIKOB 10 TEOPUH AIEKTPOJUTUUECKON AUCCOLUAIINH, & TAK)KE KOHKPETUZUPYIOT UX MPU
pelIeHNN 3a1a4. 3aluChIBalOT MOJIEKYJISIPHBIE, IOJIHBIE HOHHBIE U COKPALLEHHOE
MOHHOE YpaBHEHUS pEeaKIIMK HEUTpaaInu3aluuu
31. XHUMHYECKUE CBOMCTBA COJIEH YPOK PaccmarpuBaroT yciioBust, Ipyu KOTOPBIX IPOUCXOAUT B3aMMOIECHCTBUE CPEHUX
COBEPLICHCTBOBAHUS | COJIEH C KUCIOTaMH, YCIOBHUS, IPU KOTOPBIX IPOUCXOAUT B3aUMOJECHCTBUE CPEIHUX
3HaHUM, YMEHHUN U COJIEH C OCHOBAHUSIMU YCIJIOBHSI, IIPU KOTOPBIX MPOUCXOIUT B3aUMOICHCTBHE
HABBIKOB CPEIHHX COJIEH MEXy CO00il. 3aluChIBalOT YPaBHEHUS PEAKIIMKN CPETHUX COJIeH
MeX1y coO0M
32. I'maponus coneit YPOK CocrapistoT Tabauiy «I uaposnus cosuei». 3anuchiBal0T MOJIEKYISIPHOE HOHHOE
COBEpIICHCTBOBAHHUS | YPaBHEHMsI peaklluu THIpoIn3a coieil. OnpenenstoT cpeay pacTBopa COMNH.
3HAHWUW, YMEHUN U OnpenensroT UOoH, 10 KOTOPOMY HIET THApoin3. [I[porHo3upyror, Kak H3MeHsIeT
HaBbIKOB OKpacKy MHAMKATOPHI B pacTBopax cojiei. OOBSACHSIOT IPOAYKTHI COBMECTHOTO
T'UJpoin3a. BRIMOTHSIOT 1a00paTOPHBIE ONBITHI
33. Pemenue 3amau o teme: ypok o0obmeHust 1 | O600IIAI0T U CUCTEMATU3UPYIOT CBEICHUSI 10 THAPOJIM3Y COJIEH, a TaKkXKe
«XHMMHUYECKHE CBOMCTBA CHUCTEMATU3ALNH KOHKPETU3UPYIOT UX IIPH PEIICHNUH 3a]a4
cosieil. ' maponus conemny.
34. [TpakTrnyeckas padora Nel YPOK ITpoBOAAT XMMUYECKHI SKCIIEPUMEHT I10 Pa3JIMYHBIM CIIydasiM I'MIpOJIn3a ¢
«I"'maponmnz» COBEpIICHCTBOBAHHUA | cOO0/IeHueM npaBui Oe3onacHocTu. HabmogaroT 1 onuckiBatoT ero. GUKCUPYIOT
3HAHWUW, YMEHUH U pe3yabTaThl U GOPMYITHUPYIOT BBIBOIBI
HAaBbIKOB
35. XVMHYECKUE CBOKWCTBA YPOK Jlarot onpenenenne noHATHs «aMmdoTepHOCTHY. [IpuBOIAT MpHUMeEpsl aMPOTEPHBIX
aM(OTEpHBIX OKCHIOB COBEpIICHCTBOBAHHUSA | COEIMHEHUH C TIOMOIIBIO PeaKuii JOKa3bIBalOT aM()OTEPHOCTh Pa3INYHbIX OKCHIOB
3HAHWUW, YMEHUN U U TUAPOKCHUJIOB. PaccMaTpuBaroT mpUMephl peakivii B3auMo1eHCTBUS aM(pOTPEHBIX
HaBbIKOB OKCHUJOB B pacTBope. OOBICHIIOT KOMILIEKCOOOpa30BaHKE B paciljiaBe..3alu ChIBAlOT
36. XVMHYECKUE CBOWCTBA YPOK COOTBETCTBYIOINE YPABHEHUSI XUMHUECKUX PEAKLIUM.




aM(OTEPHBIX OCHOBAHUI

COBEPILIEHCTBOBAHUS
3HAHUM, YMEHUH U
HaBBIKOB

37. Peaknuu cosneld MeTamios, YPOK C nomo1ipIo ypaBHEHUH peakluii JOKa3bIBalOT, YTO COJIU METAJUIOB, 00Pa3yIOIIUX
oOpasyrommx ampoTepHbIe COBEPIICHCTBOBAHUS | aM()OTEpHBIE OKCUABI M THIPOKCUIBI, pEArUpyIOT CO LIeI0YaMH, IPU 3TOM, B
COEIMHEHUS 3HaHUM, YMEHHUI U 3aBHCHUMOCTH OT MOJISIPHOT'O COOTHOLIEHHS pEareHTOB, 00pa3yloTcsl pa3Hble

HaBbIKOB poAyKThl. COCTaBIAIOT CXEMY B3aUMOIPEBPAIICHUS TUAPOKCOKOMIIEKCOB IO
JIECTBUEM CHJIBHBIX KUCJIOT. 3alIUCHIBAIOT YPABHEHUS PEAKLUNA, B KOTOPBIX
T'HIPOKCOKOMIUIEKCHI pa3pyIlaloTcs TAKXkKe Mo AeicTBUeM ciaadbix kuciot (H2S) u
KHCJIOTHBIX OKCHJIOB, COOTBETCTBYIOMUX c1abbiM kuciiotam (CO2,502)

38. KonTponsHas padora Ne2 mo YPOK KOHTPOJIA U BrINOSMHAIOT 3aaHUS IO TEME «XUMHUYECKAs peakus». Teopust 3JIIEKTPOIUTUYECKON
TeMe «XUMUYECKas peaKkusl. KOPPEKLHHU 3HaHUM, | IUCCOLMALIUU.

Teopus 3MEKTPOIUTUYECKOMN YMEHHI U HaBBIKOB
JUCCOIUALIUN.

39. Bonoponnsriit nokazarens pH. YPOK JlatoT ompeneneHue MOHATHS «BOJAOPOIHBIN MOKa3aTeNlby. BeiBogsaT popmyny, o
3unauenue pH Ouonoruueckux COBEPILIECHCTBOBAaHUSA | KOpoH paccunthiBaercs pH
cpen. 3HaHUM, YMEHHUU U

HaBBIKOB

40. Bydepnsie cucteMsl. YPOK XapaxkTtepusytot 0ydepHsie cuctemsl. J[aroT onpenenenus noustus «0ydepHas
Bydepusie cucremsr COBEPILIECHCTBOBAHUS | €eMKOCTb». [IpuBOAAT ipuMepsl 3HaueHni pH KUAKOCTEN OpraHu3Ma 4esloBeKa.
OpraHu3Ma M X B3aUMOCBSI3b 3HaHUM, YMEHHUH U CocrapnsaoT Tabnuiy «CpaBHEHUE TI1aBHBIX OY(PEPHBIX CUCTEM OPTaHU3May.

HaBBIKOB PaccmarpuBaroT B3anmoneiicTBusi 0y(hepHbIX CUCTEM B OpraHu3Me (110 CTaIusIM).

41. Hapymenus kucnoTHo- YPOK CpaBHUBAIOT alleIMMHUIO U alnKanueMuo. CpaBHUBAIOT allu03 U aJIKalo3.
OCHOBHOT'O COCTOSIHHSI coBeplieHcTBOBaHUA | OOBSACHSIOT, HOYEMY KUCIOTHO-OCHOBHOE COCTOSTHME OpraHu3Ma MOKET HapyllaThes
opraHusma 3HaHUM, YMEHHUU U U KaK ero MOKHO peryiaupoBarb. O000IIAI0T U CUCTEMATU3UPYIOT CBEJICHHSI 10 TEME

HaBbIKOB «Bo10po1HbII MOKa3aTenby, a TAK)KE KOHKPETU3UPYIOT UX MPHU PEIICHUH 3a/1a4

42. CreneHpb OKUCIIEHUS. YPOK JlatoT orpeneneHms «CTENeHb OKUCIEHU2, «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
Haubonee Baxxubie COBEpIIEHCTBOBAaHUSA | peakuum». OnpenensitoT CTENEeHN OKUCIIEHUS B IPOCTHIX U CJIOKHBIX BEIIECTBAX.
OKUCITTUTENH U 3HaHUM, YMEHHUH U CpaBHMBAIOT MOHATUSA «OKUCIUTENbY» U «BOCCTAHOBUTEIIb) HA3bIBAIOT BaXKHBIE
BOCCTAHOBUTENH HaBbIKOB OKHUCJIUTEIN U BOCCTAHOBUTEIH.

43. Knaccudukanus YPOK [TpuBoAT KIacCH(PHUKAIUIO OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakiuii. B
OKHUCJIUTEIBHO- COBEpIICHCTBOBAHHUS | YPaBHEHMSIX PEAKIMM paccTaBisiioT KO (UIIMEHTHI ¢ TOMOIIbIO 3JIEKTPOHHOTO
BOCCTAHOBUTEIbHBIX 3HaHUU, YMEHUH U Oananca.
pEeaKIHii. HaBBIKOB

44, Cymmaphsbiit k03 puiment YPOK PaccraBmstoT koadduienTs! B ypaBHeHussx OBP ¢ momorisio MeTo1a 37eKTpOHHOTO
nepe;; OKUCIUTENEM WU COBEpIIEHCTBOBaHHU | OanaHca

BOCCTAHOBUTCIIEM C YYCTOM

3HaHUH, YMEHUN U




conieoOpa3oBaHUs HAaBBIKOB
45, Bnusnue cpensl pacTBopa Ha YPOK Ha nmpumepe nepmaHnranara kajivs paccCMaTpPHUBAIOT, KaK U3MEHSIOTCS POAYKThI
IIPOTEKAHNE OKUCIIUTEIBHO- COBEPILIEHCTBOBAHUS | OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMU B Pa3HbIX cpefax (KUCIIOH,
BOCCTAHOBUTEIbHBIX 3HAHUM, YMEHUH U HEUTpaNTbHOM, IIEIOYHOW). B ypaBHEHUAX peakiuii pacCTaBIsAOT KOA()DHUIIUEHTHI C
peakiuii. HAaBbIKOB IIOMOUIbI0 METOJIA 3JIEKTPOHHOr0 OanaHca.
46. OKuCIUTENbHO- YpOK [TpuBoast mpumepsl OBP ¢ aByms BoccranoBuressimu. [Ipuoast npumepst OBP ¢
BOCCTAHOBUTEJIbHBIE PEAKIIUN COBEPIIICHCTBOBAHUS | IBYMSI OKHUCIHUTEISIMU. B ypaBHEHUSX peakiuil pacCTaBISIFOT KO3PPUITUSHTHI C
C y4acTUEM JBYX 3HaHUM, YMEHHUI U MTOMOIIBIO AJIEKTPOHHOTO OaaHca.
BOCCTAaHOBUTEJIEH WM JIBYX HaBBIKOB
OKHCIIUTENEH
47. Pewenue 3amay no reme YPOK O060011at0T U CUCTEMATU3UPYIOT CBEJICHUS M0 TEME «OKUCIUTEIBHO-
«OxucnuTeNBHHO- COBEpIIEHCTBOBAHHUS | BOCCTAHOBUTEJIbHBIE PEAKIIIY, PELIAIOT 3a/1a4H.
BOCCTAHOBUTEJIbHBIE 3HaHUM, YMEHHUU U
peaKIum». HaBBIKOB
48. Onektponus. Pemenue 3anau YPOK Jarot onpeneneHre NOHATUS «JIEKTPoIN3». PaccmMaTpuBaroT KaTOHbBIE U AaHOJHBIE
10 TeMe «DJIEKTPOJIU3». COBEpIIEHCTBOBaHUS | npouecchl. COCTaBISIIOT CPAaBHUTENBbHYIO TaOJIUILy JIEKTPOJIN3a paciulaBa U pacTBOpa
3HaHUM, YMEHHUI U cosiedd. st kaxa0ro npuMepa 3anuchbiBalOT KaTOJAHBIA M aHOJHBIN MPOLECCHI, a
HaBBIKOB TaK)kKe CyMMapHOe ypaBHEHHE. ['0OTOBIT COOOIIEHUSI U PE3CHTAIIMN Ha TEMbI
«Koppo3zus MeTannoB: BUAbl KOPPO3UH, CIIOCOOBI 3aLUTHI METAIIJIOB OT KOPPO3UI» U
«[anpBaHMYECKUH dIIeMEHT. XUMHUYECKHAE UCTOYHUKHU TOKay O000IIa0T 1
CHUCTEMAaTU3UPYIOT CBEICHUS 10 TeME «IJEKTPOJIN3», & TAKIKE KOHKPETUIUPYIOT UX
TP PEIICHUH 3a/1a4
49. ITpoMexXyTOUHBII KOHTPOJIb YpOK 000011eHHs 1 | BBIMOMHAIOT 3a1aHHYI0 paboTy
CHUCTEMaTHU3AINHI
50. CrpoeHune KOMITJIEKCHBIX YPOK Jarot onpeneneHus NOHATUS «KOMIUJIEKCHbIE coelMHeHHs. Ha KoHKpeTHOM npumepe
COETMHEHU N COBEPIIIEHCTBOBAHUS | PACCMATPUBAIOT CTPOCHUE KOMIUJIEKCHBIX COSTMHEHUN: IEHTPAIIBHBIN aToM,
3HaHUM, YMEHHUU U BHYTPEHHSIs1 KOOpJMHAIIMOHHAs cepa, BHEIIHSISI KOOPIWHAIIMOHHAS cepa, TUTaHIbl.
HaBBIKOB CpaBHMBAIOT MOHATHUS «IUTAHIbIl MOHOJACHTATHBICY, «JTUTAH/IBI TIOJIUICHTATHBIC.
JlaroT Ha3BaHUS KOMIUIEKCHBIM coequHEHUsIM. [IpuBOasAT mpruMepbl KOMILIEKCHBIX
COEIMHEHU . BBINOIHAIOT yIpaKHEHUSI.
51. [IpakTuueckas padota No2 YPOK [TpoBOAST XUMUYECKHI SKCTIEPUMEHT C COOTIOACHUEM MPABHII TEXHUKH
«['uapoxoMILIeKCh COBEPIIICHCTBOBaHUS | 0e30macHOCTH. DUKCUPYIOT PE3yJIbTATHI U IETAI0T BHIBOIBI.
METAJIOB) 3HaHUM, YMEHUH U
HaBBIKOB
52, O6o6menue. [logroroska x ypok o0obmeHus u | O600maoT cBeAeHus 1Mo TeMe «BeriecTBa 1 OCHOBHBIE THUIIBI UX B3aUMOJICHCTBUS.

KOHTpPOJIbHOM pabote

CHCTEMaTH3aInu




53.

KonTtponbsHas padora Ne3 mo
TeMe « OCHOBHBIE THIIEI
B3aUMOJEUCTBUSA BEILECTBY.

YPOK KOHTPOJIS U
KOPPEKIIMY 3HAHUM,
YMEHUH U HAaBBIKOB

BrmmonaaroT 3aganud 1mo teMe «OCHOBHEBIE TUIBI B3aUMOAECHCTBHUS BEILECTBY

Tema 4. XuMus 3;1eMeHTOB (49 4)

54, broreHHbIEC 2JIEMEHTHI. YPOK U3Y4EHHUS JlaroT xapakTepucTUKy OMOT€HHBIX JIEMEHTOB, TOAYEPKHUBAs UX POJIb B AKHUBBIX
Knaccuduxanus snemeHTos. HOBOro Marepuana | opranu3max. CocraBisaor cxemy «Kitaccudukarms OHOreHHBIX Ul OpraHu3Ma
YeJI0BEKA 3JIEMEHTOBY
95. OO01as xapakTepuCTHKa S-, YPOK JlaroT 0011y 0 XapaKTepUCTUKY S-, p-U d-311eMeHToB. [IpUBOIST IpUMEpBI HX
p-u d-311eMeHTOB. COBEpPILEHCTBOBAHMS | CTENIEHEH OKHCICHHUS M COCTaBIISIOT UX (POPMYIIBL.
3HaHUH, YMEHHUN U
HAaBBIKOB
56. Bonopon: xapakrepuctuka YPOK JlatoT XxapakTepucTUKY BOJIOPOAY MO IUIaHY. 3HAKOMSTCS C COEIMHEHUSIMHU BOIOpOa
3JIEMEHTA U IPOCTOr0 COBEPILLIEHCTBOBAHUS | -T'MJIpUIaMHU METAJUIOB M UX CBOMCTBaMU. BBINOIHSIOT 1a00paTOPHBIM ONBIT
BEILIECTBA 3HaHUH, YMEHHUN U
HAaBBIKOB
o7. Kucnopon: xapakrepuctuka YPOK JlaroT XapakTepHuCTUKY KUCIOPO/a MO IUIaHy. 3HAKOMSTCS C COEIMHEHUIMU
3JIEMEHTA U IPOCTOTr0 COBEpPILIEHCTBOBAHMS | KUcIopoaa. PaccMarpuBaroT CTpoeHHEe 030Ha, ero GU3N4ecKrue U XUMUYECKHe
BEIllECTBA 3HAaHUW, YMEHUH U CBOIICTBA, a TAK)KE KAUECTBEHHYIO PEAKIIHIO.
HAaBBIKOB
58. Bopna u nepokcng Bogopona YPOK JlenatoT cooO1ieHne u npe3eHTanus Ha TeMy «Boza -y uBUTEIbHOE BEIECTBO» JAIOT
COBEpIICHCTBOBAHNUS | XapaKTEPUCTUKY NTEPOKCHAA Boaopoaa. OTMEYaroT OKUCIUTEIBHO-
3HaHUM, YMEHHUN U BOCCTAHOBUTEJIBHYIO ABOMCTBEHHOCTh IIEPOKCUIA BOJIOPOAA. BRIMOIHAIOT
HAaBbIKOB 1a00paTOPHYIO paboTy.
59. [IpakTuueckas pabora Ne3 YpOK O06001at0T U CUCTEMATU3UPYIOT cBesleHus o Teme «Bogopon. Kucnopony, a Takxe
«Bonopon. Kucnopon» COBEPLICHCTBOBAHNSA | KOHKPETU3UPYIOT UX IPU PELICHUH 3a/1a4.
3HaHUH, YMEHHUI U
HAaBbIKOB
60. ["anorensl. O6mas YPOK JlaroT XapakTepUCTUKY TaJIOT€HOB 110 TUIAHY. 3alMCBIBAIOT YPABHEHMS PEAKIUH,
XapaKTEpUCTHKA. COBEPILEHCTBOBAHMS | XapaKTEPHU3YIOIIMX XUMUUECKUE CBOICTBA IaJIOT€HOB. XapaKTepU3yI0T 0COObIe
PusnyecKkue 1 XUMHUYECKUE 3HaHUM, YMEHHUI U cBoiicTBa propa. OTMEUAIOT YMEHBIIEHNE OKUCIUTEIHHON CIOCOOHOCTH raJIOr€HOB
CBOMCTBA MMPOCTHIX BELIECTB. HaBbIKOB oT (Topa K Hony.
61. ["a;I0reHOBOIOPOBI. YPOK OO6bsicHst0T, mouemy B psay HF, HCI, HBr, HI: a) nuna cBsizu yBenuuuBaercs; 0)
COBEpIICHCTBOBAHNUS | SHEPrUs pa3pblBa CBS3H YMEHBIIAETCS; B) YCTOWYMBOCTh MOJIEKYJT YMEHBIIAETCS.




3HaHUH, YMEHUU U
HAaBBIKOB

JlaroT XapakTepuCcTUKY (PU3HMYECKUX CBOMCTB TaJIOT€HOBOAOPOIOB. 3aUCHIBAIOT
YpaBHEHHUS peaKkuil, BHISBISAIOT 3aKOHOMEPHOCTh OKUCIUTENBHBIX CBOMCTB MPOCTHIX
BEIIECTB U BOCCTAHOBUTEIHHBIX CBOWCTB O0PA3yIOIINUXCS U3 HUX AaHHOHOB.

62. Kucnoponconepxamue YPOK CocraBistoT TabauIly, B KOTOPOH yKa3bIBalOT (OPMYIy KHCIIOThI, €€ Ha3BaHUE U
COCIMHEHUS TAJIOTCHOB COBEPILECHCTBOBAHUS | HA3BAHUE COJIM 3TOM KHUCIOTHI. BBISBIIAIOT 3aKOHOMEPHOCTh TEPMUYECKON
3HAHWUW, YMEHUU U CTaOMJIBHOCTU M UX OKUCIIUTENILHOW CIIOCOOHOCTH. 3alIUCBhIBAIOT COOTBETCTBYIOLIHE
HaBBLIKOB YpaBHEHUsI XUMUYECKHUX pPeaklui. PaccMaTpuBarOT HEKOTOPHIE CBOMCTBA COJIEH U UX
IIPUMEHEHHUE.

63. Cepa: xapakTepucTika YPOK JlaroT XapakTepUCTUKY CEPBI KAK JIEMEHTA U KaK IPOCTOro Bemecrsa. HaspiBaror
3JIEMEHTa U IPOCTOr0 COBEpPILLIEHCTBOBAHMS | MUHEpaJbl, KOTOpbIE 00pa3yeT cepa. XapaKTepH3yloT alJIOTPOIIMIO CEPbI U
BEILIECTBA. 3HaHUH, YMEHUU U ¢du3nveckre CBOMCTBA €¢ aJUIOTPOIHBIX MOA(UKaui. PaccMaTpuBaroT XUMHUYECKHUE

HaBBbIKOB CBOICTBA CEpbl, NOJUEPKHUBAsI OKUCIUTEIBHO ~-BOCCTAHOBUTEIIbHBIE CBOICTBA.
BeimonHstoT 1a00paTOpHBIN OMBIT C COOTIOACHNUEM MPABHII TEXHUKH 0€301MacHOCTH,
HaOJII0AAI0T ¥ ONMCHIBAIOT €r0. 3alMChIBAIOT COOTBETCTBYIOIME YPABHEHUS
XUMHUYECKUX peakuuid. OnuchIBaloT (pU3nUecKre 1 XMMUUYECKHUE CBOMCTBA
CEPOBOOPOA U CEPOBOAOPOJIHON KHCIOTHI. 3aIIUCHIBAIOT COOTBETCTBYIOIIHE
YPAaBHEHUSI XUMUYECKHUX PEAKLUN.. OIIMCHIBAIOT KAYECTBEHHYIO PEAKIIMIO Ha
CEpOBOJIOPO T CYIb(HIBI.

64. Ceposogpopon. Cynbhuasl YPOK XapakTepu3yroT (pru3ndecKkue 1 XUMHYECKHE CBOICTBA CEpPOBOAOPO/Ia. 3aUCHIBAIOT
COBEPLICHCTBOBAHNUS | COOTBETCTBYIOLINE YPABHEHUSI XUMUUECKHUX PEAKLMM. XapaKTepU3yl0T XUMUUECKUE
3HaHUM, YMEHHUN U CBOICTBa CEpOBOJOPOIHOMN KUCIOTHI. OMKMCHIBAIOT KAUYECTBEHHYIO PEAKIMIO Ha
HAaBBIKOB CEpOBOJIOPOA U CYIb(HIBL.

65. CoenuHeHus cepsl CO YPOK Harot xapakrepuctuky cepbl (IV) mo mnany. PaccMaTpuBaroT XuMHYECKHE CBOICTBA

CTENEHbIO OKHCIeHUs +4 COBEpIICHCTBOBAHUSA | CyJb(PUTOB. XapaKTepU3yIOT KAUECTBEHHYIO PEAKIUIO Ha CYJIb(PUT-UOH. BrinonHstoT
3HaHUH, YMEHUN U n1a0opaTOpHBIE OMBITHI C COOIOIEHUEM TEXHUKN 0€30I1acCHOCTH, HAOII01a0T U
HAaBBIKOB ONMCHIBAIOT UX. 3alMCHIBAIOT COOTBETCTBYIONINE YPABHEHUS! XUMUYECKUX PEaKIUil.
66. CoennHeHus cepsl O YPOK Hatot xapakrepuctuky cepbl (VI)no miany. 3amichiBaloT ypaBHEHUS MOJTYUCHUS
CTENEHbIO OKHCIEHUS +6 COBEpIIIEHCTBOBAHHUSA | CepHOU KUCIOThI. PaccMaTpuBaroT 001ne u 0codble CBONCTBA CEPHOM KUCIIOTHI.
3HaHUH, YMEHUN U CocrapistoT Tabnuiy «CpaBHEHHE CBOMCTB pa30aBIeHHON 1 KOHIIEHTPUPOBAHHON
HAaBBIKOB cepHOM KUCIOTh». CocTaBisIIOT 00001arony0 Tadbauly «OCHOBHbIE aHATUTHUECKUE
peaKImu, MpUMEHSIONecs 111 OOHApYKEHHS CEPOCOACPIKAIINX aHHOHOBY.
BrimonHs0T 1a00paTOpHBIN ONBIT € COOJIIOIEHUEM MPABUIT TEXHUKU O€30MaCHOCTH.

67. Pewenue 3anau mo reme ypok 0606menus 1 | O000IIAI0T U CUCTEMATU3UPYIOT CBeJleH s 10 TeMe «Cepa U ee COeAMHEHUS», a
TaJIOTEHBI, cepa CUCTEMATHU3ALNHI TaK)XKe KOHKPETU3UPYIOT UX MPU PEIICHUH 3a]a4.

68. [IpakTruyeckas padora Ne4 YPOK ITpoBoAAT XMMUYECKHI SKCTIEPUMEHT 110 TeMe «Cepa 1 ee COEAMHEHHUS C
«CBOICTBa CEPBI U €€ COBEPILIEHCTBOBAHMs | COOIIOAEHNEM TeXHUK Oe3onacHocTH. HabmronaroT u onuceiBatoT ero. dukcupyror

COCIUHEHMI. KauectBenHbIC

3HaHUH, YMEHUU U

PE3YyIbTaThbl Ha6f[I0,Z[eHHI>i 151 (I)OpMy.]'II/Ipy}OT BBIBOJIbI HA OCHOBC MMOJIYUCHHBIX JTaHHBIX.




PCaKMu Ha NOHBI
TaJIOTCHOB»

HAaBBIKOB

69. A3zot u pochop. Pusnueckue YPOK JlaroT 001y 0 XapaKTepUCTUKY 3eMeHToB VI-rpymisl. XapakTepu3yroT 10 IJIaHy.
U XUMHYECKHE CBOMCTBA. COBEPILIECHCTBOBAHMS | BBHITIOJIHSIOT Ja0OPATOPHBIH OMBIT C COOIIOICHUEM TEXHUKH O€3011acHOCTH,
3HaHUN, yMEHUHN U HaAOJI0/IAI0T U OMKCHIBAIOT €r0. 3alKiChIBAIOT YPABHEHUSI XUMUYECKUX PEaKIUi.
HaBBIKOB
70. CoenuHeHus a3oTa co YPOK XapakTepu3yloT aMMHUaK 10 1miany. PaccmaTpuBaroT cBOHCTBa CoJieil aMMOHUS U
CTETIEHBIO OKHCIICHHS - 3 COBEPILECHCTBOBAHMS | HUTPUIOB. BBIMOIHAIOT 1aOOpaTOPHBIE OMBITHI C COOIIOACHUEM MPABUII TEXHUKU
3HaHUW, yMEHUHN U 0e30macHOCTH, HAOIIOIAIOT U OMUCHIBAIOT UX. 3aIIUCHIBAIOT COOTBETCTBYIOIIHE
HaBBIKOB ypaBHEHHsI XUMHUYECKUX PEaKInil.

71. Oxcunpl a3ota YPOK JlaroT XapakTepHUCTUKY KaXJI0My OKCUY a30Ta. XapaKkTepu3yloT CBONCTBA
COBEPILIEHCTBOBAHMS | a30THUCTOM KHCIOTHI U HUTPUTOB. BEHIMOIHAIOT 1a00paTOpHBIE OTIBITHI C
3HAHUN, YMEHUH U coOJII0ICHHEeM MPaBUJI TEXHUKU 0€30MaCHOCTH, HAOIIOJAI0T H OMUCHIBAIOT UX.
HaBBIKOB 3anucpIBalOT COOTBETCTBYIOINE YPAaBHEHHSI XUMHUYECKIX PEaKIU.

72, A3OTHas KHCIOTa YPOK OOBACHAIOT CTPOEHUE MOJIEKYIIBI a3aTHOM KUCIOTHL. COCTABIIAIOT CPAaBHUTEIBLHYIO
COBEPILICHCTBOBAHUS | TaOJIUIly CBOMCTB pa30aBICHHON U KOHIIEHTPUPOBAHHOM a30TUCTON KHCIIOTHI.
3HAHUN, YMEHUH U BrimonHs0T 1a00paTOPHBIA OMBIT C COOJIIOIEHUEM MPABUIT TEXHUKU 0€30MaCHOCTH,
HaBBIKOB HaOJIOIAI0T ¥ ONKCHIBAIOT €TO.

73. YPOK CocCTaBJISIIOT CXeMY pa3iIoKeHUsI HUTPATOB. 3allUChIBAlOT YPAaBHEHUS PeaKLnH,
COBEPIIEHCTBOBAHMS | XapaKTEepPHU3YIOIIHe 0COOCHHBIE CBOMCTBA HUTPATOB. PaccMaTpuBaroT mpuMeHeHNe

Conu a30THOM KUCIIOTHI 3HaHUH, YMEHUN U HUTPATOB B IUIIEBOM MPOMBIIIJIEHHOCTH.
HaBBIKOB
74, Coenunenus docdopa co YPOK PaccmarpuBatot cBoiicTBa GochuaoB 1 GpochuHa. 3anUCHIBAIOT COOTBETCTBYIOIINE
CTETIEHBIO OKHCIICHHS - 3 COBEPIIECHCTBOBAHMSI | YpaBHEHUS] XUMHUECKUX PEAKIIUH.
3HaHUH, YMEHUN U
HaBBIKOB
75. Coenunenus docdopa co YPOK XapakrepusytoT okcua pocdopa (I1l) kak kucnotHsli okcua. OTMEUarOT ero
CTEIMEHBIO OKUCIEHUS + 3 COBEPIIIEHCTBOBaHMS | 0COOCHHBIE CBOMCTBA. [IporHo3upyroT XumMudeckue cBoicTBa hochopucToi
3HaHUH, yMeHUuil u KHCIIOTHL. 3alMCHIBAIOT ypaBHeHus ruaponusa pocdopa (1)
HaBBIKOB
76. Coenunenus gocdopa co YPOK XapaktepuzyroT okcua Gocdopa (V) kak KHCIbIii okcua. OTMEYarT ero 0coObIe
CTETIEHbIO OKUCIICHUS + 5 COBEpPILIEHCTBOBAHM | cBOICTBA. XapakTepu3ytoT (pochOpHYIO KUCIOTY MO IUIaHy. 3alMChIBAIOT YpaBHEHUS
3HaHUW, YMEHUHN U ruaposu3a rajgorenuio Gochopa (V).
HaBBIKOB
77. Pemenne 3agad mo teme YPOK O600MIAI0T ¥ CHCTEMATU3UPYIOT CBEICHUS TI0 TeMe «(hochOop U €ro COSTUHEHUS, a




«A3zot. Dochop».

COBEPILIEHCTBOBAHUS
3HAHUM, YMEHUH U
HaBBIKOB

TaKKe KOHKPETU3UPYIOT UX IIPU pelIeHuH 3a1ad. [IpoBoasaT XuMuaeckui
skcnepuMeHT «llonydyeHue azora 1 ammuaka. CBOMCTBA COEIMHEHHUS a30Ta U
docdopay ¢ cobiroieHreM paBuil TEXHUKH Oe3omacHocTH. Habmonaor u
ONKCHIBAIOT ero. DUKCUPYIOT pe3yNbTaThl HAOMIOACHUN U (OPMYTUPYIOT BBIBOJIBI HA
OCHOBC IMOJTYYCHHBIX TaHHBIX.

78. VYrinepon u KpeMHUM. YPOK 3anuchIBaIOT 3JEKTPOHHbIE (hOpMYIIBl yriiepoaa u KpeMHus. CpaBHUBAIOT CTPOEHHE
CtpoeHue u cBoiicTBa COBEPILICHCTBOBAHMSI | MU CBOWMCTBA aJUIOTPOIHBIX MOAM(UKAINN yriepoaa. 3aniChIBAIOT YpaBHEHUS
IIPOCTBIX BEIIECTB, 3HAHWUW, YMEHUU U peaxkuui, XapaKTepU3yOIUe OKUCIUTENIBHBIE U BOCCTAHOBUTENBHBIE CBOWCTBA
00pa30BaHHbBIX YIIIEPOIOM HaBBIKOB yriepoja.

79. KapOuasl. Okcusl yriaepoaa. YPOK CocraBistoT popMyiiel kKapOuoB. CpaBHUBAIOT HOHATHS «METAHUBI) U
VYronpHas Kucnora. COBEPILIEHCTBOBAHMS | «aneTwieHuab. CoctaBisioT Tabmauny «CpaBHEHHE OKCUIOB YTIIIEPOAay.

3HAHWUW, yMEHUN U BbInonHA0T 1a00paToOpHBIN OMBIT ¢ COOIIOACHNEM TEXHUKH O€3011aCHOCTH,

HaBbIKOB Ha0JII0JIAI0T U OIMKCHIBAIOT €r0. 3alKiChIBalOT COOTBETCTBYIOIINE YPABHEHUS
XMMHMUYECKHUX PEAaKLMH. 3alIAChIBAIOT CTYIEHYATYI0 AUCCOLUALNIO YTOJIbHOW KM CIIOTBI
U JIOKA3bIBAIOT, YTO OHA 00pa3yeT JBa BHUIA COJCH: KapOOHATHI M TUAPOKAPOOHATEHI.
OnuchIBalOT CBOMCTBA KapOOHATOB U THAPOKAPOOHATOB. 3aMChIBAIOT KAYECTBEHHYIO
peaKIuio Ha KapOOHAT MOH. BEIMONHAIOT 1a00paTOPHBIN OTIBIT.

80. CBolicTBa KpEMHHUS U €TI0 YPOK XapakTepu3yroT KpeMHUH 10 IUIaHy. 3alUChIBAIOT COOTBETCTBYIOIINE YPaBHEHUS
COCIMHEHU I COBEPIICHCTBOBAHUS | XUMUYECKHUX PEaKIHUN. XapaKTepU3ylT CTPOCHUE U CBOMCTBA BOJOPOIHOIO

3HAHWUW, yMEHUN U COEJIMHEHUS — KPEMHUS — CHJIaHa. XapaKTepu3yloT Gpusnueckue, Gpuznyeckue
HAaBBIKOB CBOIiCTBa U MpuMeHeHne okcuaa kpeMuus (1V). 3anuceiBaroT ypaBHEHHUSI TOTYYEHUS
KPEMHHEBOM KHCIIOThI M ONHCHIBAIOT €€ (PM3NUYECKUE CBOMCTBA.

81. [TpakTuyeckas paboraNeS: YpOK ITpoBOAAT XMMUYECKHI SKCIIEPUMEHT 110 TeMe «Y riepoa. Kpemuuii» ¢
«CBoiicTBa coelMHEHU COBEpIICHCTBOBAHUS | COOJIIO/IEHUEM MPaBUJI TEXHUKU Oe3omacHocTH. Habiio1aloT 1 ONKCHIBAIOT €TO0.
yIJepoaa U KPEMHUS» 3HAHWUW, YMEHUN U @OuUKCUPYIOT pe3yNbTaThl HAOIIOIEHHH, 3aITUCHIBAIOT YpaBHEHUS peakivii u

HAaBbIKOB (GOpMyIUPYIOT BBIBOJIBI HA OCHOBE MOJIYYEHHBIX JAHHBIX.

82. Konrtponsnas padora Ne4 o YPOK KOHTPOJIA U Beimonnstor 3aganus no teme «anemeHTsl VA-u VIA- rpynm»

Teme «HemeTansn. KOPPEKIMH 3HAHUH,
YMEHHH 1 HaBBIKOB

83. Mertamnst |1A- u |1A- Tpynm.: YPOK Harot onpenenenus noHaTui «lllemoynsie MeTamIb U «IIEJTOYHO3EMETbHbBIC

o0111ast XapakTepUCTHUKa COBEPILIEHCTBOBAHMS | METAJLIB». PaccMaTprBaloT 35eKTpoHHbIE KOHpuUrypanuu MetauioB |A- u 11A-

OJIEMCHTOB U IMPOCTBIX
BCIICCTB.

3HaHUH, YMEHHUI U
HAaBBIKOB

rpymi. OOBSICHSIIOT U3MEHEHHE METAJUIMIECKUX CBOMCTB IO TPYIIE U IEPHOY.
[TpuBOAAT IPUMEPBI BOAOPOAHBIX coeauHeHni MeTayuioB |A- u lIA- rpymm..
MEPEYHCISIIOT (PU3HUYECKe CBOMCTBA IIEIOYHBIX MeTauioB. CpaBHHBAIOT
TeMIepaTyphbl IJIaBleHus, KureHus u wiotHoctu |A- u [A- rpynn. 3anuceiBarot
ypaBHeHHUs peakuuil. J{atoT xapakrepuctuky 6epuiinsa. CpaBHUBAIOT THIIPUIBI U
aMM/JIbl MIEJTOYHBIX METAJLIOB.




84.

CBoiicTBa coeIMHEHU
metawioB |A- u [IA- rpymm.
rpymi. I[Ipumenenue u
MEANKO-OMOJIOTUYECKOE
3HAuCHUE.

YPOK
COBEPLICHCTBOBAHNUSA
3HaHUH, YMEHUU U
HAaBBIKOB

I[aIOT XapaKTepI/ICTI/IKyI a) OKCH OB IICIOYHBIX U IICTIOYHO3CEMCIIBHBIX MCTAJIIIOB,
0)ruIpPOKCUIOB MIEIOYHBIX U MIEIOYHO3EMETBHBIX METAJIJIOB; B)IIEPOKCH/IOB
MCJIOYHBIX U NICJIOYHO3CMCEIbHBIX MCTAJIJIIOB, F) HaI[HepOKCI/IILOB HICJIOYHBIX U
IEJIOYHO3EMENTBHBIX METAILIOB. J{al0T onpeeseHus MOHATHH «OKECTKOCTh BOJBI», «
BPEMEHHAsI )KECTKOCTh BOJIBI», «TIOCTOSTHHAS JKECTKOCTh BOJIbI». COCTaBISIOT

85. CaoiicTBa coeJMHEHUI YPOK Tabmuny «CpaBHEHUE BUIOB KECTKOCTHY, B KOTOPOH yKa3bIBalOT, KAKUMHU HOHAMU
MeTayioBlA u 2 A rpyni. COBEPIIIEHCTBOBAHHUS | OOYCIIOBJIEH TOT WM MHOM BUJ ’KECTKOCTH BOJBI M KaK €r0 MOXHO YCTPAHUTb.
[TpumeHeHne U MEIUKO- 3HAaHWW, YMEHUH U BeinonHsAoT 1a60paTopHbIe OMBITH ¢ COOJIOJEHUEM PAaBUIJI TEXHUKU 0€30IaCHOCTH.
OMOJIOTUYECKOE 3HAYECHHE. HAaBbIKOB

86. ANIOMMHUH U €ro YPOK XapakTepu3yroT aIFOMUHHM 110 IUIaHy, OTMEYal0T 0COOEHHOCTH B3aMMOIEHCTBHS
COEIUHEHMUSI. COBEPILEHCTBOBAHMS | AIFOMUHHS C KUCIOTaMU. XapaKTepU3yIOT GU3NIECKUE U XUMHUYECKIE CBOMCTBA

3HaHUi, yMeHuil u OKCH/JIa JIFOMUHMSI KaK aM(pOTEPHOI0 OKCUa. 3aCiIyllnBalOT 3apaHee

HaBbIKOB [IOAIFOTOBUTENIHOE OJJHUM U3 ydaluxcs cooOuienue Ha temy «IIpupoansie
MOIUGUKALIMY OKCHJIA AIFOMUHMSD. 3allUChIBAIOT YPAaBHEHUS PEAKLIUH,
MOKa3bIBAIOUINX aM(pOTEPHOCTh THAPOKCH A ATFOMHHHUSA. BBRITOTHSIOT Tab0paTopHbIE
OIIBITHI.

87. [Tpaktuyeckas paboraNe6 YPOK [TpoBOAAT XUMHUECKHUI SKCIIEPUMEHT 110 TeMe «AJIIOMUHHI ¢ cOOI0IeHueEM
«KauecTBeHHbIE peakluu Ha COBEPILICHCTBOBAHMSI | MPABHJI TEXHUKH Oe3omacHocTH. HabmoaroT u onuceBaioT ero. ®ukcupyror
MeTaibl 1 A u 2A rpynn u 3HAHUW, YMEHUH U pe3yabTaThl HAOIIOACHNUH,, 3aITUCHIBAIOT YPABHEHUS PEaKuK U (POPMYITHPYIOT
QIIOMUHUI HaBBIKOB BBIBOIbl HA OCHOBE I10JIyYE€HHBIX JAHHBIX.

88. XpoM: XapakTepHCTHKa YPOK XapakTepu3yroT XpOM M0 IUIaHy. 3alUChIBAIOT COOTBETCTBYIOLINE YPABHEHMUS
3JIEMEHTa U IPOCTOrO COBEpIIIEHCTBOBAHUS | XUMUYECKHUX PEAKIIHH.

BEILIECTBA 3HaHUH, YMEHUN U
HaBbIKOB
89. CoenunHenns xpoma YPOK JlaroT XxapakTepuCTHKY OKCHJa XpoMa: (pu3nyeckre, XMMUUeCKnue CBOMCTBA U

COBEpIICHCTBOBaHUA | MpuMeHeHne. OTMe4aloT U3MEHEHHE CBOMCTB OT OCHOBHBIX (okcug xpoma (I1) x

3HaHUM, YMEHHUH U amdorepHbiM (okcua xpoma (1)) u kucnorasim (okcua xpoma (V). [puBogst

HaBbIKOB IPUMEPHI KUCIOT XpOMa M UX COJIei. 3anuchIBalOT ypaBHEHUS MOTYyYEHHUS] XPOMOBOM
U IUXPOMOBOU KHCIOTHI. COCTaBISAIOT CXEMY, HIUTFOCTPUPYIOLIYIO OKHCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE CBOMCTBA coeqnHeHn xpoma. [IpuBoasat npumepst OBP ¢
y4acTHEM COEAMHEHUI XpoMa, PacCTaBISAIOT B HUX KOI((UIIUEHTHI C TTOMOLIBIO
MeTO/1a IEKTPOHHOTO OasiaHca. BRITOMHSIOT 1a00paTOPHBIE OIBITHI ¢ COOITIOICHIEM
TE€XHUKU 0€30MaCHOCTH.

90. Menauko-6uonoruyeckoe YpOK ['oToBsT cooOuienus Ha TeMy «Meauko OHOIOrHYecKoe 3HaUeHHE XpoMay
3HAUEHUE XpOMa. COBEPILIECHCTBOBAHMS | 3aCIYLIMBAIOT MTOJITOTOBJICHHOE OJHUM M3 YYAIIUXCS COOOIIEHUE, 00CYXKIAI0T U

3HaHUM, YMEHHUI U
HAaBBIKOB

JIOTIOJIHSIOT €ro.




91.

CoenuHenus Maprasia

YPOK
COBEPLICHCTBOBAHNUSA
3HaHUH, YMEHUU U
HAaBBIKOB

CoCTaBISIOT CXEMY OKUCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX CBONCTB COCIMHEHHIA
Mapranma. CocTaBisIFOT 0000IIarONTyI0 TaOIUIly «coequHeHUs: Mapranay [IpoBoast
npumepsl OBP ¢ yuactuem nepmanranara kaiaus (B Ipa3HbIX Cpellax), PaCCTaBISIOT
KO3 PHUIIMEHTHI C TOMOIIBI0 METOA MIEKTPOHHOTO OajaHca. BhIMOMHSIIOT
1ab0paTOPHBIE OMBITHI C COOIIOICHUEM MPABUIT TEXHUKU 0€30MMaCHOCTH, HAOIIOJAI0T
Y OITUCHIBAIOT HX.

92. XKenes3o u ero coequHEHMUSL. YpPOK XapakTepu3yIoT jKeJe30 MO IUIaHy. 3aliChIBAIOT COOTBETCTBYIOIINE YPAaBHEHUS
Menuko-6uonoruieckoe COBEpIICHCTBOBAHHUSA | XUMUYECKHUX peakiuii. JlaroT XxapakTepucTuky pU3n4ecKux U XUMUYECKUX CBONCTB
3HAUEHUE JKEeJe3a 3HaHUH, yMEHUH U OKCHJIOB JKeJie3a, MX IPUMEHEHUS. 3aliChIBalOT ypPaBHEHUS PEAKIINH,

HaBBIKOB XapakTepu3yromue cBoiictBa coenunenuii xenesa (1) u xenesa (l11). CocraBnstor
CXEMy peaKIuii JOMEHHOTO MpoLecca. BIMONHAIOT 1a00paTOpHBIE OIBITHI C
coOII0ICHHEeM MPaBUJI TEXHUKHU Oe30macHoCTU. ['0ToBAT coobmenue «Meauko

93. XKerne3o u ero coeiMHEHMUSL. YPOK 6 3

MOJIOTHYECKOE 3HAYCHHUE JKeNe3ay. 3acHylIBalOT MOATOTOBICHHOE OHUM H3
Menuko-6ronoruteckoe COBEPLICHCTBOBANUA | 5+ yarommxcst cooOLeHne, 06CY/KIAIOT U JOMONHSIOT ro.
3HaYeHHeE KeJe3a SHaHHH, yMCHUHI 1
HaBBIKOB

94, Menp u ee COeIMHEHUSI. YPOK XapakTepu3yloT MeJlb TI0 TUIaHy. 3alMCHIBAIOT COOTBETCTBYIOIINE YPaBHEHUS
Menauko-0uonoruyeckoe COBEpIICHCTBOBaHUA | XuMU4eckuX peakiuii. CpaBuuarot okcua menu (1) u okeun menu (I1) cpaBHuBarOT
3HA4YCHUE MEIH 3HaHUH, YMEHHUN U runpokcun Meau () u rugpokcun meau (11). BeimonssitoT 1abopaTOpHbBIE OIBITHI C

HAaBBIKOB coOJII0ICHHEeM MPaBUJI TEXHUKU 0€30MaCHOCTH, HAOIIOJAI0T  OMUCHIBAIOT UX.
3anmchIBalOT COOTBETCTBYIOIINE YPAaBHEHHS peakiiu. [ 0TOBAT cooOImeHus
«Mennko-0noIornuecKoe 3HadyeHne MeIn». 3aciyllIuBaOT OATOTOBIEHHOE OAHUM
13 00yJaromuxcs cooOIIeHne, 00CYKIal0T M TOTIOJIHSIOT €TO.

95. Cepebpo: xapakTepucTuka YpOK XapaxTepusyroT cepeOpo 1o miaany. [[poBoaaT kaueCTBEHHbIE PEaKIIMKU Ha HOHbI
3JIEMEHTA , IPOCTOTO coBepuieHcTBoBanus | Cl, Br~, I”. 3anuceiBaioT COOTBETCTBYIOLINE YPAaBHEHHSI XMMUYECKHX PeaKIuil.
BEIIIECTBA U COCTMHEHUIN 3HaHUH, YMEHHUU U

HaBBIKOB

96. uHK: : XapakTepucTHKa YpOK XapakTepu3yIoT IIMHK I10 M1any. Jloka3pBaroT aM()OTEpHOCTh OKCHIA M THAPOKCHIA
3JIEMEHTA , IPOCTOTO COBEPILLIECHCTBOBAHMS | LIMHKA. BHIMOMHAIOT 1a00paTOpPHbIE OMBITHI C COOTIOAEHUEM TEXHUKH OE€30IaCHOCTH.
BEILIECTBA U COEAMHEHUM. 3HaHUH, YMEHHUI U 3anuChIBalOT COOTBETCTBYIOIIUE YPABHEHHS] XUMUYECKUX PEAKIUI.
Mennko-Ononoruueckoe HaBBIKOB
3HAYCHHE

97. [IpakTuyeckas pabora YPOK [TpoBOSAT XUMHUECKUE SKCIIEPUMEHTHI C COOJIOJICHUEM TEXHUKH 0€30MacHOCTH.
Ne7«KauecTBeHHBIE peakuu coBepuieHcTBoBaHus | HaGmronaroT u onuchiBatoT ero. GUKCUPYIOT pe3ynbTaThl HAOIIOASHHH, 3aTHChIBAIOT
Ha MeTaJUIbl TOOOYHOI 3HaHU, yMeHUil u YpaBHEHHSI peakMy U (GOPMYITUPYIOT BHIBOJIBI HA OCHOBE MOJTYYEHHBIX JTaHHBIX.
TOJITPYIIIBD) HaBBIKOB

98. O0600611eH1Ee, TOBTOPEHHE IO ypok 0606uierns 1 | O000IIAI0T U CUCTEMATU3UPYIOT CBEACHHS IO OCHOBHBIM TEMaM HEOPraHWYECKOH




TemMe «MeTab» cHcTeMaTH3aluu XUMUU. PenaroT kayecTBeHHbIE M KOJTMYECTBEHHBIC 331a4H.
3HAHUU
99. KonTtponpsHas padora Ne5 mo YPOK KOHTPOJIS U Beimonustor 3aganus no reme «MeTaibny
Teme «MeTabhy KOPPEKINH 3HAHUH,
YMEHUHN U HABBIKOB
100. | O600mIEeHNE, TOBTOPEHUE 10 ypok 0000mieHus u | OO00IIAIOT U CUCTEMATU3UPYIOT 3HAHUS 110 H3y4aeMOMY KYpCY.
Kypcy cHCTEeMaTH3aluu
3HaHUI
101. | UroroBast KOHTpOJIbHAS YPOK KOHTPOJIS U BrmonHs0T 3aaHus 0 Kypey o01eil XuMuu
paboTtaNe6 KOPPEKLMH 3HAHUH,
YMEHHI 1 HAaBBIKOB
102. | IloxBeneHue UTOTOB ypok 060o6menus u | [logBeneHrne HTOroB 3a Kypc XUMHUH

CHUCTEMaTHU3al[NU
3HAHUH




