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IHosicHuTe IbHAS 3aNIMCKA

PaGouas mporpamma s3neKkTUBHOTO Kypca «TpylnHble BONPOCHI XMMHH» COCTaBjeHa B
COOTBETCTBUU C TPeOOBaHUIMHU (eIepaIbHOTO rOCYIapCTBEHHOI'0 00pa30BaTENIbHOTO CTaHJapTa
cpeanero oOmiero oOpas3oBanusi, Ha ocHoBe [IpumepHoit mporpammer mo xumuu it 10-11
KJIACCOB, MPUMEPHBIX pabounx mporpamm npeamernoi auann yuyeonukos O.C. 'abpuensna. 10-
11 xmaccel (6azoBbiii u yrayoneHHbiii ypoBaH) (PI'OC); ocHOBHOW 0011€00pa3oBaTebHON
nporpammsl cpeaHero oomero oopazoBanus MBOY KI'O «COII Ne2 um. A.C.Ilymkunay.

DNEeKTUBHBIM KypC IUIAHUPYETCS M OPTraHU3yeTcss € YYeTOM HHIUBUAYAIbHBIX
ocobeHHOCTE M TOTpeOHOCTEeH pebeHKa, 3ampocoB CEMbH, KYyJIbTYPHBIX TpaIuLHid,
HAI[MOHAJILHBIX U 3THOKYJIBTYPHBIX OCOOEHHOCTEH pernoHa.

Heabio kypca sBusieTcss oOecredeHHe JOCTHXKEHUS PEeOCHKOM  IUIaHUPYEMBIX
pe3yabTaTOB OCBOCHHUSI 00Pa30BaTENLHON MPOTPAMMBI 3a CYET PACHIMPEHHs WH(POPMAIIMOHHOM,
MPEAMETHOM, KYJIBTYPHOU Cpebl, B KOTOPOH MPOUCXOIUT OOpa3oBaTeibHasi ACSITEIBHOCTD,

MOBBIIIEHHS THOKOCTH €€ OpraHu3anuu.

3apaum kypca:

1. dopmupoBaHrUEe YMEHUS BHJICTh M MOHMMATh IICHHOCTh OOpa30BaHUsI, 3HAYNMOCTH
XUMHUYECKOTO 3HAHUS [UIsI KaKIOrOo YeJIOBEeKa, HE3aBHCHUMO OT ero mnpodecCHOHaIbHOU
JIeATEIbHOCTH.

2. ®opMUpOBaHHE YMEHHS Pa3inuaTh (PaKThl U OLICHKH, CPABHUBATH OIICHOYHBIC BBHIBOJIBI,
BUJIETh UX CBS3b C KPUTEPHUSIMHU OIICHOK M CBSI3b KPUTEPUEB C OIPEACIICHHONW CHUCTEMOM
LEHHOCTEH, POpMyJINpOBaTh U 000CHOBBIBATH COOCTBEHHYIO TO3UIIUIO.

3. ®opMmupoBaHHE IIEIOCTHOTO TMPEACTABICHUS O MHpPE POJIM XMMHUU B CO3/IaHUU
COBPEMEHHOI €CTECTBEHHOHAYYHOW KAapPTHHBI MHUPA; YMEHUSI OOBICHATH OOBEKTHI U MPOIECCHI
OKPY>KaIOIIeH JEUCTBUTENBHOCTH (TMPUPOIHOMN, COIHAIBHOW, KYJIbTYPHOW, TEXHUYECKOMN
CpeIIbl), UCTIOB3YS ISl 9TOr0 XUMUYECKHE 3HAHUSI.

4. TlpuobOpeTeHne oOmbITa  Pa3HOOOpPAa3HOW  NIEATENBHOCTH, OMbITA TMO3HAHUS U
CaMOTIO3HAHUS; KJIFOYEBBIX HABBIKOB, MMEIOIIUX YHUBEPCATbHOE 3HAUYCHHUE [UJIS Pa3IMUHBIX
BUJIOB JIEATEITLHOCTH (HABBIKOB pEIICHUsI MPOOJieM, MPUHATUS PEIICHUN, MOUCKA, aHau3a U
0o0paboTku wuHPOpMAIMK, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB HM3MEPEHUN, HAaBBIKOB
COTPYIHUYECTBA, HABBIKOB 0€30MaCHOT0 OOpAIeHHs C BEIIECTBAMH B MIOBCEHEBHOW KU3HH).

Ha m3ydenue xypca B 10 kiacce otBeneno 34 daca (1 gac B Heneno).
KomgecTBo yueOHBIX HeIenb B Toay — 34.
PaGouas mporpamma Kypca COAep>KUT 00s3aTeTbHbIC YaCTH:

¢ INIAHUPYCEMBIC PE3YJIbTAThI ACATCIbHOCTHU,



® COACPpKaHNEC NCATCIIBHOCTU C YKa3aHUEM (1)OpM €€ opraHus3an U BUAOB ACATCIIBHOCTH ;

®* TCMAaTUYCCKOC IIJIAaHUPOBAHUC.
Oowaa xapaxkmepucmuka 3J1eKmueHo20 Kypca

OCOoOeHHOCTH COAEpXKAHUA U METOAMYECKOTO MOCTPOCHHS Kypca c(hOpMHpPOBAHBI HA
ocHoe ®I'OC COO.

1. ConepxaHue Kypca BBICTPOEHO JIOTUYHO U JOCTYIHO B COOTBETCTBMM C CHUCTEMHO-
JeSITeIbHOCTHBIM MOJIX0ZI0M Ha OCHOBE HEPAPXUHU YUEOHBIX MPOOIEeM

2. B 10-om kiacce CTapIIEKIACCHUKU 3HAKOMSTCS C OOraThiM MHPOM OPraHHYECKUX
BEILIECTB Ha OCHOBE PealM3allii UIeU B3aUMOCBS3H XUMHUECKOTO CTPOEHHUS ITHX BEIIECTB C UX
CBOMCTBaMM U IPUMEHEHUEM

3. Copepxanue Kypca obmieit xumuu B 11-oM Kiacce crocoOcTByeT (pOpMHPOBAHUIO
€AMHON XMMHYECKOM KapTHUHBI MHpa y BBINYCKHUKOB CPEJAHEN LIKOJIbI MYTEM pPacCMOTPEHUS
OOIIMX JUIsl HEOPTaHUYECKOM ¥ OPraHNYeCcKON XMMUN OHATHH, 3aKOHOB U TEOpHil.

4. N3ydeHue Kypca NpOBOAUTCSA HA OCHOBE COYETAHUS TEOPUU U IPAKTUKU IPOOIEMHOTO
0o0ydeHHUs U NI0JJauM MaTepuasa B JIOTUKE Hay4YHOTO MO3HAHHUS.

5. Teopernueckue IMONOKEHUST Kypca UIMPOKO MOJKPEIUIEHbl JEMOHCTPALlMOHHBIMU
XUMHUYECKHUMHU SKCIIEPUMEHTAMHU, J1a00paTOPHBIMU OIBITAMU M IIPAKTUYECKMMHU paboTaMu.

6. Peanusyercst uHTErpanus coiepkaHus Kypca ¢ IpeAMeTaMHi He TOJIBKO €CTECTBEHHO-
HAy4YyHOT'0, HO U TYMaHUTapHOI'O IIUKJIOB.

7. JIOCTM>KEHHIO MPEIMETHBIX, METANpPEAMETHbIX U JIMYHOCTHBIE PE3YyJIbTaTOB
CHOCOOCTBYeT CHUCTEeMa 3a/laHuil B Gopmare peduieKCuu: MpOoBepbTe CBOM 3HAHMSA, PUMEHUTE
CBOM 3HAHUS, UCHIOJIB3YNHTE TOTIOJIHUTENBHYIO HHPOPMALIMIO U BBIPA3UTE MHEHUE.

8. PackpeiBaeTcs poOJb POCCUMCKUX YYEHBIX B CTAHOBJICHHMH MHPOBON XUMHUYECKOU
HayKH, YTO CIOCOOCTBYET BOCIIUTAHUIO MTATPUOTHU3MA U HALIMOHAJIBHON CAaMOUACHTU(DUKALIIIH.

9. Kypc peanusyer cBs3b Y4eOHOH MAMCHUIUIMHBI C KM3HBIO, YTO CIOCOOCTBYET
YCUJICHHIO MOTHUBALMU YYalIUXCS K U3YYEHHUIO HEPO(UIbHON XUMHM 4Yepe3 PacKpbITUE CBSI3U
M3y4aeMoro Marepuana ¢ Oyayiied oO0pa3oBaTeIbHOM TpaekTopue M MpoQecCHOHAIBHON
JeSITENIbHOCTH.

10. B xypce npencraBieHbl COBPEMEHHBIE HAIIPABJICHUS Pa3BUTHS XMMHUECKON HAyKU U
TEXHOJIOTHH.

11. B kypce Hanum oTpak€HHEe OCHOBHBIE COJAEPKATEIbHBIE JIMHUU:

o «Bewecmeo» — 3HaHUA O COCTaBe, CTPOCHUH, CBOMCTBaX ((hU3NYECKHX, XUMUYECKUX U
OHMOJOTUYECKHX ), HAXOXKACHUH B IPUPO/IE U TOTYYECHUH Ba)KHEHIIINX XUMHUECKUX BEIIECTB;
o «Xumuueckasa peakuyus» — 3HaHUA O IPOLECCaX, B KOTOPBIX MPOSIBIISIIOTCS XUMUYECKUE

CBOMCTBa BCIICCTB, YCIOBUAX UX MMPOTCKAHUA U crocobax YIIPABJICHUA UMU;



e «IIpumenenue eeuecme» — 3HAHUSA B3AUMOCBS3M CBOMCTB XUMHUYECKUX BELIECTB,
HanboJiee  WCMOJB3YeMbIX B OBITY, TMPOMBIIIICHHOCTH, CEJIIBCKOM  XO3SHCTBE,
3paBOOXPAHEHUU U HA TPAHCIIOPTE;

o «M3bik xumuu» — cUcTeMa 3HAHUM O BaXKHCHIINX IIOHATHAX XUMHUH W XHMHWYECKOH
HOMEHKJIaType Heopranmdeckux u opranudeckux semectB (MIOITAK u TpuBHanbHOI);
BJIAJICHUE XUMHYECKON CUMBOJIMKON U €€ OTPAKEHUEM HA MUCbME, —XUMHUYECKUMH 3HAKaMu
(cumBosTamu), GOPMYJIBI M YPaBHEHUS, a TAKXKE MTpaBUja repeBoaa HHHOpMaIUU ¢ pOTHOTO

A3bIKa Ha A3bIK XMMHUHU U O6paTHO.

.JII/I‘IHOCTHBIC, METANIPEAMETHBIC M IIPECAMETHBIC PE3YyJdbTAaTbl 0CBOCHUA

Kypca « TpyaHbie BONPOChl XUMHU»

TpeboBanusi K pe3yiabTaraM OOYYCHHS OCHOBHBIX  OOpa30BaTEIbHBIX  MPOTPaAMM
CTPYKTYpPUPYIOTCS MO KJIIOUEBBIM 3aayaM OO0IIero oOpa3oBaHMs, OTPAKAIOUIUM WHAUBUAYAIIbHBIE,
OOIIECTBEHHBIE U TOCYJAPCTBEHHBIE MOTPEOHOCTH, U BKIIOYAIOT JTUYHOCTHBIC, METANPEIMETHBIC U
MPEIMETHBIC PE3YIbTATHI.

JTuunocmmuuie pezyromamot 00y4ucHus Kypca « TpyaHbIE BOIPOCH XUMUNY !

1) BOCIIUTAHUE POCCUMCKON TPa’kJaHCKOW MACHTUYHOCTH, MATPUOTH3MA, TOPAOCTU
3a CBOM Kpaii, cBoro Ponuny;

2) (GOopMUPOBaHHE TPAKIAHCKOW TMO3UIMK KaK aKTUBHOTO OTBETCTBEHHOTO HJICHA
POCCHIICKOTO OOIIECTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIC TIpaBa W OOS3aHHOCTH,
00J1a/1a10111eT0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA,

3) c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOW MPAKTHKH,;

4) c(OpPMHUPOBAHHOCTH OCHOB CaMOPA3BUTHS M CAMOBOCITUTAHUS B COOTBETCTBUU C
00IIeueIOBeUeCKUMU 1IEHHOCTSIMA M HJeajlaMH TPakIaHCKOTO OOIIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITENIbHOM M OTBETCTBEHHOM JESITETbHOCTH;

5) TOJICPAHTHOE CO3HAHWE W TIOBEJICHUE B IMOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JHAJOr C JPYTUMH JIFOJbMH, JOCTUTATh B HEM B3aMMOIIOHWMAHHS,
HAXOJHUTh OOIIKE IeNTU U COTPYAHUYATH ATl MX JOCTUKCHHUS,

7) HABBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, IETHbMH MIIAJIIIETO BO3pacTa,
B3POCIBIMH B 00Opa30BaTeIbHON, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-MCCIIEI0BATEIbCKOM,
MPOEKTHOM ¥ IPYTHX BUJAX JICATCILHOCTH,

8) HPABCTBEHHOE CO3HAHKE U MTOBEICHNE HA OCHOBE YCBOCHHSI O0IIEUEIOBEYECKUX

LIGHHOCTEH;



9) TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCJIE caMOOOpa30BaHMIO, HA
MPOTSHKCHUH BCEH JKU3HM, CO3HATEILHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpPa30BaHHUIO Kak
YCIIOBUIO YCIICUTHOM MPo(dhecCHOHATLHOM U 00IIECTBEHHON ACSITELHOCTH;

10)  »screTHueckoe OTHOIICHHE K MHPY, BKIIOYas 3CTCTUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOMIECTBEHHBIX OTHOIICHHUH;

11) npuHATHE W peanu3alus MEHHOCTEH 30pOBOro M Oe30MacHOro o0pasza KHU3HH,
noTpeOHOCTH B (DU3MYECKOM  CAMOCOBEPIIECHCTBOBAHHWH,  3aHATUSX  CHOPTHBHO-
03/IOPOBUTEIILHON JICATEIBHOCTBIO, HEMPUSATHE BPEIAHBIX MPHUBBIYEK: KYPECHUs, YIMOTPEOICHHS
QJIKOTOJISI, HAPKOTHKOB;

12)  OepexHOe, OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIICHHE (HU3HUECKOMY U
MICUXOJIOTHYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK W JIPYT'HIX JIFOJICH, YMEHUE OKa3bIBaTh
NIEPBYIO IOMOIIIb;

13)  oco3HaHHBI BBIOOp Oymymield mnpodeccMd W BO3MOXHOCTEH —peau3alun
COOCTBEHHBIX KM3HCHHBIX IUIAHOB; OTHOIICHHE K TPOPECCHOHATBHON JICSITCILHOCTH Kak
BO3MO>KHOCTH Y9aCTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX TIPOOIIeM;

14)  chOpMHPOBAHHOCTH  SKOJOTMYECKOTO  MBIIUICHHS, [MOHUMAHUS  BIIMSIHUS
COLIMAIbHO-9KOHOMHYECKUX MPOIECCOB HAa COCTOSIHUE TPUPOJHOM W COIUAIBHOU CpEbl;

IPUOOPETEHNUE OIBITA FKOJIOTOHAIIPABIEHHON JESATEbHOCTH;

Memanpeomemmnuie pezynivmamut 00yueHus Kypca « [pyaHble BOIIPOCHl XUMUNY.

1) yMeHHE CaMOCTOSITEIBHO OMPEACNATh LENH JCATCIBHOCTH W COCTABJATH ILJIaHBI
NESTEIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBIISITb, KOHTPOJIMPOBaTb U  KOPPEKTHPOBATh
NeSITeNIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JJIsl JOCTH)KEHUS MTOCTABJICHHBIX i€yl
U peajan3aluy IUIaHOB AEATEIbHOCTH;

2) BHIOMpATh YCICHIHbIE CTPATerMHd B PAa3jMYHBIX CHUTYalUsX; YMEHHE MHPOJIYKTHBHO
o0miaTbcsi U B3aMMOJIEHCTBOBATh IPOIIECCE COBMECTHOM NEATENbHOCTH, YYUTHIBATh MO3UIMU
JIPYTUX YYaCTHUKOB JIEATEIBHOCTH, 3P ()EKTUBHO pa3periaTb KOHPIUKTHI;

3) BlaJcHUE HaBBIKAMU [IO3HABATENILHOM, Y4eOHO-HCCIICIOBATENILCKOM UM MPOSKTHOU
NeSTeNbHOCTH, HaBBIKAMH  pa3pelieHus MpobjieM; CIOCOOHOCTb U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJ/IOB PEIIEHUs MPAKTUUYECKUX 3a]ad, MIPUMEHEHUIO Pa3InYHbIX
METOJIOB MIO3HAHMUS,

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIFHOH WH(pOPMAIOHHO-IT03HABATEIbHON
NeSITeNbHOCTH, BIIQJICHUE HABBIKa- MU TOJIy4eHHUS HEOOXOAMMOHN MHQpOpMaLuu U3 cioBapei

Pa3HBIX THUIIOB, YMCHHE OpPUCHTHUPOBATHCA B PaA3JINYHBIX HWCTOYHUKAX HWH- (bOpMaI_[I/II/I,



KPUTHYECKH OLIEHMBAaThb M MHTEPIPETUPOBaTh HMH(MOPMALUIO, MOIYYAEMYI0 M3 pPa3IMYHbIX
HCTOYHUKOB;

5) yMeHue HCIob30BaTh CPEACTBA MHPOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUI
(nanee — MKT) B pemieHun KOrHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHU3alMOHHBIX 3a/a4 C
CO0JII0ICHUEM TpeOoBaHUI PrOHOMUKH, TEXHUKHU 0€3011aCHOCTH, TUTHEHB,
pecypcocOepeeHus1, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMALIMOHHON OE€30MIaCHOCTH;

6) ymMmeHue onpeesaTh Ha3HAYCHUE U (PYHKIIMU PA3IMYHBIX COLMAIBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEIBHO OL[CHUBATh U IIPHHUMATh PEIICHUS, ONIPEACIISIOIINE CTPATETHIO
IIOBE/ICHHUS, C YY4ETOM I'PaXKIaHCKUX U HPAaBCTBEHHBIX LIEHHOCTEH;

8) BnaneHME S3BIKOBBIMH CPEICTBAMH — YMEHHE SICHO, JIOTUYMHO W TOYHO M3JIaraTh CBOIO
TOUKY 3PEHMSI, UCII0JIb30BaTh a1cKBAaTHBIE S3bIKOBBIE CPENICTBA;

9) BiajeHHE HaABBIKAMHU I[103HABATEIIBHOW pE(ICKCHH KaK OCO3HAHHS COBEpIIAEMBIX
JEMCTBUI U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUL] CBOETO 3HAHMS U

HC3HAHUA, HOBBIX MO3HABATCIIBHBIX 3a1a4 U CPCACTB UX NOCTHUIKCHUA

Ilpeomemmnwie pezynomamal o0yuenus Kypca « [pyaHbIe BOMPOCH XUMUN):

e chOPMHUPOBAHHOCTh TPEICTABICHUA O MECT€ OPraHWYCCKOW XHMHUU B COBPEMEHHOM
Hay4YHOM KapTUHE MUpPA; IOHUMAHUE POJIU XUMHUH,

e (OpMHUPOBAHHUH KPYro3opa U PyHKIIHMOHATHHONH TPAMOTHOCTH YEJIOBEKA IS PEIICHUS
MPaKTUYECKUX 3a]1a4;

® BJIQJICHUE OCHOBOIIOJNATalIIMMH XUMUYECKHUMH TOHATUSIMH, TEOPHUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMH; YBEPEHHOE TIOJIb30BAHWE XUMHUYECKOH TEPMHUHOJIOTHEH U
CHMBOJIUKOM;

® BJIAJICHUE OCHOBHBIMHU METOJIaMU HAyYHOI'O TMO3HAHUSA, HCIOJb3yeMbIMU B XHUMHH:
HaOJI0/ICHUE, OMMCAaHUE, U3MEPEHHE, SKCIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBICHATH
pe3yabTaThl MPOBEJACHHBIX OMBITOB U JENAaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH
MPUMEHSATHh METObI MO3HAHMS IPU PEUICHUU IPAKTUYECKUX 3a]1a4;

e chopmMuUpOBaHHOCTH YMEHHUS JaBaTh KOJMUYECTBEHHBIC OLICHKU M MTPOBOJIUTH PACUETHI 11O
XUMHUYECKUM (pOopMyriaM U ypaBHEHUSIM;

e BIIAJICHUE MTPaBUJIAMHU TEXHUKN O€30MAaCHOCTH TMPU UCTIOIH30BAaHUHA XUMHUYECKHUX
BEIIECTB;

e chOPMUPOBAHHOCTh COOCTBEHHOW TO3MIIMM IO OTHOIIEHHIO K XHUMHUYECKOU
uH(pOpMAaIIH, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB;

e s oOydaromuxcsi C OrpaHHYEHHBIMM BO3MOXXHOCTSIMH  37I0POBbsI  OBJIQJICHUE

OCHOBHBIMH JOCTYIIHBIMU METOJAMU HAYUYHOTI'O ITO3HAHUS;



Pabouas mporpamma npenycMaTpuBaeT GOpMHUPOBAHUE Y OOydYarOUIMXCsl 00IIey4eOHbIX
YMEHUH M HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JAEATEIBHOCTH M KIIIOYEBBIX KOMIeTeHIHi. B
ATOM HAIPABICHUH TPUOPUTETHBIMHU JJIs1 Y4€OHOT'O IPEAMETA SIBIISIOTCS:

®  [PUEMBI JIIEMEHTAPHON UCCIIEIOBATENILCKON EATEIIbHOCTH;
e crocoObl paboTHI C €CTECTBEHHOHAYYHON HH(OpMAaIueii;
¢ KOMMYHUKAaTHUBHbIE YMEHUS,;

° CII0COOBI CcaMOOpranu3anun yqe6H0171 JACATCIIBHOCTH.

Conep:kanue Kypca
«TpynHble BOPOCHI XUMHUI)

10 knace
Temal: Ctpoenne u kiaccupukanus OPraHu4ecKMX CoOeAUHEHN I

DNEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHHUE OPraHWYECKUX coenuHeHui. ['nbpunuzanus
AJIEKTPOHHBIX opOuTasiedl. Tunel ruOpuanM3alMK 3JIEKTPOHHBIX OpOMTaJel aTOMOB yriepoja.
IIpocTtass M KpaTHas KOBAJIEHTHBIE CBA3U. YTIJIEPOIAHBIM CKEJIET OPraHU4YEeCKOH MOJIEKYJIBI.
[ToHsiTHE O TOMOJIOTHYECKUX PsIIaX OPraHUYECKUX COCIUHEHUM.

Knaccudukanuss opraHM4ecKuX COSIWHEHHHA. YTJIEBOAOPOABI W WX (DYHKIIMOHAIBHBIC
npousBojHble. [lonsatue o pyHkuuonaneHoi rpymnme. ['omonorus. [IpuHuune! kaaccupuxanuu
OpraHMYECKUX coenuHeHui. CucreMarndeckas MEXAYHapoAHas HOMEHKIATypa W IPUHIIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Oco0eHHOCTH MpPOTEKaHUs peakluil OpraHUYecKuX coeAMHEeHWH. Tumsl pas3pbiBa
KOBAJEHTHBIX CBsI3€ll B OpPraHMYECKHUX BellecTBax. MeXaHu3Mbl peakluil: CcBOOOJIHO
panuKanbHbIM 1 MOHHBIN. Kiaccudukanus opraHMuecKux peakiui.

Tema 2: YriieBonopoasl

Kayuyk. Peaxknus nomumepusanuu. Ilpuponueiii kayuyk. CHHTETHYECKHH Kaydyk.
Pe3una.

Huknoankanel: CTpoeHNE MOJIEKYJ. TOMOJIOTHUECKHN psifl, U30MEpHsi, HOMEHKJIATypa,
¢usnyeckue  CBOWCTBa,  pacHpocTpaHeHHWE B IpHpojae. XHMMHUYECKHE  CBOWCTBA.
OO0ycnoBIEHHOCTh XMMUUYECKHUX CBOWCTB COETMHEHUN 0COOEHHOCTSIMU CTPOEHHUS MOJIEKYI.

I'omonorn 6Gen3onia. OCOOEHHOCTHM XMMHUYECKHUX CBOWCTB TIOMOJIOTOB O€H3051a Ha
npuMepe Toiyoda (peakuuu OEH30JbHOTO KojJblla W OokoBoil uenu). Mcrounuku
MPOMBIIIICHHOTO MOJY4YEeHUs U NMpUMEHeHus OeH3oja M ero romoioroB.  OpueHTHpYIOlIee
neiicTBe 3amecTuTese B 0€H30IbHOM KOJIbLIE.

Pemenne 3axau Ha BbIBOJI (POPMYIIBI YIIIEBOAOPOIOB IO MAaCCOBBIM JOISIM XUMHUECKHUX

9JICMCHTOB.



Pemenne 3amau Ha BbIBOA (GOpPMYNBl BELIECTBA IO MPOAYKTaM CrOpaHus U
IIPUHAUICKHOCTH K KJIacCy.

Pemenune 3aga4 Ha pacder mMacchl U 00beMa BEIIECTBA IO YPABHEHUSM XHMHYECKUX
peakumil yriieBoJOpOIOB.

I'anozenonpouszeoonwvie ankanog. CtpoeHue, HOMEHKIATypa, uzoMepus. Puzndeckue u
XHMHYECKHE CBOMCTBA raJIor€HOaNKaHoB. [[puMenenue.

I'eneTnyeckas CBA3b yIiIeBOJOPOAOB.

Tema 3: Kucsiopoacoaep:xamye OpraHudecKue BemecTBa

Pemlenue 3aaa4 Ha BhIBOJ (POPMYJIbl OPraHUUYECKOTO COSAMHEHHSI [0 MACCOBBIM JIOJISIM
XUMUYECKHUX DIIEMEHTOB.

Pemienne 3amay Ha BBIBOA (OPMYINBI OPraHUYECKOTO COCAWHEHHS IO MPOAYKTaMm
CropaHus U MPUHAJICKHOCTH K KJ1accy.

Pemenne 3amay Ha BBIBOJ (DOPMYNBI OPraHMYECKOTO COEAMHEHHUS IO MPOIyKTaM
CropaHus, €CJIM HEM3BECTEH KJIACC BEILIECTBA.

IIpocrbie 3¢gupsl. [IpeacraBurenn: AUMETHIOBBIA, METUIITUICHOBBIMA, JUATHIIOBBIM.
CocraB, (usmveckre CBOICTBa, CIOCOOHOCTH OOPa30BBIBATH C BO3/JYXOM B3pBIBUATHIE CMECH,
MIPUMEHEHHUE, MTOJIyYCHHE.

@opmaibaerul M aneTajbAeru]l: MNOJy4YeHUE U NPUMEHEHHE. ALETOH -IIPOCTEUILINM
KETOH: ()M3NYECKHEe CBOWCTBA, OJTyYCHHE, IPUMECHEHUE.

Kuaccnpukanuss kapOOHOBBIX KMCJIOT: MIPEACIIbHbIC, HENPEIEIbHbIE, ADOMAaTUUYECKUE;
OJTHO- M1 MHOTOOCHOBHbIE. Knaccugukarus kapOOHOBBIX KHCIOT: HpeAeibHbIe, HEMPEIeNIbHBIE,
apoMaTHYecKHue; OJHO- M MHOIOOCHOBHbIE. OcoOble CBOWCTBa, NMPUMEHEHHE U IMOJIyYE€HUE
MYpPaBbUHOM, YKCYCHOM, MAaciIsIHOM KHCIOT. KpaTkue cBeieHHs O BBICIIMX >KMPHBIX KHCIIOTax
(manbMUTHHOBasE ¥ CcTeapuHOBas). Mplia - CONU BBICHIMX KUPHBIX KHCIOT. OJHOOCHOBHBIC
HEHACBIIIEHHbIE KapOOHOBBIE KUCIIOTHI: aKpUJIOBasi, OJEMHOBAs, JIMHOJEBass KUcIoThl. CocTas,
CTpPOEHHE, PpAacHpOCTPaHEHHWE B NPUPOJIE, CIOCOOHOCTh K PEAKIUM THUIPOreHU3ALUN U
okucienusa. M3omepus. Kparkue cBeneHHs O JBYXOCHOBHBIX HEHACBIIIEHHBIX KapOOHOBBIX
KHUCJIOTax: LiaBeyieBas, sHTapHas. VX cocraB, cTpoeHHe, (U3NKO-XUMHUYECKHE CBOWCTBA,
IIpUMEHEHMeE, paclpocTpaHeHue B npupone. Kparkue cBeneHus 00 apoMaTHYecKUX KHCIOTax:
OeH30iiHas1, alleTUIICATUIIUIIOBAsT KUCIIOTHI.

®dpykro3a. Pudo3a u ne3okcupudo3a -Kparkas XapaKTepHUCTHKA COCTaBa, CTPOCHUS,
pacIpoCTpaHEHHOCTH B IIpUpoze. JIakTo3sa.

HMucaxapuabl. Caxapo3a: U3 HCTOpUM IpUMEHeHHA. HaxoxzaeHwe B Ipupoze.
buonornueckoe 3Hauenume. CocraB. Pusnueckue, XHUMHYECKHE CBOMCTBA. IIpombinuieHHOE

MOJIYYCHHE. FI/I,HPOJ'II/I?). BOCCTaHaBHI/IBaIOHII/Ie 1 HCBOCCTAHABJIMBAIOMIUE NUCaAXapUIbI.



MMommcaxapuabl. Kpaxman. Crpoenue: ammio3a ©  amwionekTuH. (CBOWCTBA.
Pacnipoctpanenne B mnpupone. IlpumeHenue. [lekctpuHbl. [JIMKOreH: posnb B OpraHu3Me
yenoBeka. [Ipuumubl nuabera m mpodunakTuka ero Bo3HHKHOBeHUs. Ilextun. llemmonosa -
IIPUPOAHBIN NOoIUMEp. XapaKTEpUCTUKA COCTABA, CTPYKTYPBI, CBOMCTB, HAXOKIEHHS B IPUPOJE,
npuMeHeHne. Hutpatel u anierars! neuitonossl. Mx nomydenue, cBOMCTBA.

I'enernyeckas cBs3b KHCJIOPOACOACPKAINX OPraHuYCCKHUX COG,Z[I/IHCHI/Iﬁ

Tema 4: AzoTcoaep:xkaiiyue OpraHuvdecKue coeJMHeH s

Amuabl kucjaotr. Hurpocoenunenns.

I'eTrepormkimmueckue Beniectsa. [IupuanH 1 NUpPpoII: COCTAB, CTPOCHUE MOJIEKYJL.
OCHOBHBIE CBOICTBA.

[loHsiTHE O HYKJIEMHOBBIX KHMCJ0Tax kKak npuponasbix nonumepax. PHK u JIHK, ux
MECTOHAXOXICHHE B JKUBOM KIeTke u Owuonormueckue QyHkmun. CTpoeHHE MOJIEKYI
HYKJICHHOBBIX KHCJIOT: a30THCThIE OCHOBAHHUS -MOHOMEPBHI HYKJIEHMHOBBIX KHUCJOT: LIMTO3HH,
yYpOUUJI, TAMUH, aJ€HUH, TYaHUH; HYKJICOTHIbl -MOHOMEpPHI HYKJIEHMHOBBIX KUCHOT. [IpuHuun
KoMmIuieMeHTapHoctu. O0riue npeacrasineHus o ctpykrype JHK

Posib HykJIeMHOBBIX KHCIOT B OmocuHTe3e Oenka. Pemymnmmkamms JIHK. Marpuunsie,
pubocomusie, Tpancoptasie PHK. Tpanckpunumsa. Tpancisuus. TpHUIIeTHBI reHeTUYSCKHNA
kof. (Mcropus otkpeitus crpyktypsl JJHK. CoBpeMeHHbIe IpeCTaBIEHUS O POJIM U (PYHKIIHSIX
JHK.)

I'eneTnueckas cBsI3b a30TCOACPIKAMNX OPIraHUYECKUX COCTMHEHUN.

OKHCIUTEIbHO-BOCCTAHOBUTE/ILHBIE PeaKIIUM B Oprannyeckor xumuu. Onpesenenne
CTEIIEHEN OKMCIIEHUS B OPraHUYECKUX COCIUHEHUAX. MSTKOE U KECTKOE OKUCIICHHUE.

KauyecTBeHHBIC peaKIIUM HA OPraHUYECKHE BEILIECTBA.

Pemenne 3agaya Ha pacueT Macchl MU o0ObeMa BeUIeCTBa IO peareHTaM ¢ pa3Hou
KOHIIEHTpaLHE.

Pemenne 3agauy Ha pacyeT Macchl, oObeMa BEIIECTBA MO YPaBHEHHSIM XUMHUYECKUX
peaKuuii KUCIOPOI- U a30TCOAEPKALIUX COEIUHEHUM.

Tema S: [lotumepsbl U OMOJIOTHYECKU-AKTHBHbIE BellleCTBA

Peakiun monmmepu3anuu ¥ NMOJUKOHICHCAMK (MeXaHu3M). JIekapcTBEeHHBIE CpeCTRa.
[TonsiTrie o dapmaneBTUYECKON XUMHUH U (papmakosnoruu. JlekapcTBa: MPOTHBOBOCHAIUTEIHHBIC
(cynbdanunaMuHbIe TpenapaTbl, aHTUOMOTHKH), AHAJIBI€TUKH HEHAPKOTHYECKHe (aclHpuH,
aHaJbIMH, TapameTaMoll) W HAPKO-TUYECKHUE, BSIKYIIHWE CPEJCTBA, CTEpOWAHBIC. [ OpMOHEI.

q)epMeHTBI, BUTaMHHBI.



TemaTnueckoe IVIAHUPOBAHUE C OIIPEACJICHUEM

OCHOBHBIX BH/10B yqeﬁnoﬁ ACATECJIBbHOCTHA

Tema

OcHoBHbIE BUABI Y'Y /| o0yuarommuxcs

Temal: Ctpoenue u
Kiaccuukanms

OPraHu4YCCKux COC,Z[I/IHGHI/Iﬁ

OnepupoBaTh MOHATUAMH «BAJIEHTHOCTbY, «CTEIIEHb
OKHCIJIEHUS», «XUMUUYECKOE CTPOCHUE», «CTPYKTypHas
bopMmyna», «<M30Mep», «rOMOJIOr». XapaKTepru30BaTh
0COOEHHOCTH CTPOEHMsI aToma yriaepoaa. CocTaBisaTh
MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYIIBI OPraHMUECKUX
coeaunenuii. Knaccuduuuposars opr. COeMHEHUS 110
CTPOEHUIO YIIIEPOAHOM LIeNH U TUILY YIIIepoJ-
YIJIEPOJHOM CBSI3U, IPOU3BOAHBIE YIIIEBOAOPOIOB 110
TUIy GYHKIMOHATIBHOM rpynisl. [IpuMeHaTs npaBuia
CUCTEMAaTUYECKON MEXIYHAPOAHOW HOMEHKIIATYPBI.

Tema 2: YrieBoopoabl

XapakTepru3oBaTh CBOICTBA U MOJIyUEHHE KayuyyKa U
pe3uHBI. 3aMUChIBATh (OPMYJIBI, COCTABIISTh HA3BAHUS
[UKIIOAJIKAHOB M ©30MEPOB U TOMOJIOTOB OEH3011a,
raJIOTCHIPOU3BOIHBIX Y CTAHABIMBATH TPUYHMHHO-
CJIEICTBEHHYIO CBSA3b MEXIY COCTAaBOM, CTPOEHUEM U
CBOMCTBaMH IUKJIOAIKAHOB, TOMOJIOTOB O€H3071a,
raJIoreHNpor3BOAHbIX. [[puMeHsTh 3HaHus 175
0€301acHOr0 UCIOJIb30BaHMS TOJIYOJIa B IPAKTUYECKON
JesaTenbHOCTH. [IpoBOANTE pacueTsl HA HAXO0XKICHHE
MOJIEKYJIIpHOH (hOPMYJIBI YTIIEBOAOPOA MO MPOAYKTaM
CrOpaHus, 10 €ro OTHOCUTEIbHOM MIIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €TI0 COCTAB.
Hcnonb30BaTh anropuT™Mbl PU PELICHUH 3aa4.
OnuceiBaTh TEHETUYECKUE CBSI3U MEXKIY U3yUYE€HHBIMU
KJIacCaMU OpraHuyeckux coeanHeHuil. [lposoauts
pacdeTsl MacChl M 00beMa BEIIECTBA MO YPAaBHEHUSIM
XUMHUYECKUX PEAKIUN C yHaCTUEM YTIIEBOJOPOIOB.
Ha6nronaTh 1 onmuchIBaTh XUMUYECKHUE PEAKIIHH C
MTOMOIIBIO POJTHOTO SI3bIKA U A3BIKA XUMUHU.

Tema 3:
Kucnoponconep:xamne

OpTraHN4Y€CKUC BCIICCTBA

IIpoBONTE pacdyeTsl Ha HAXOKICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOTO COSMHEHUS, CO/IEPIKAILEro
KHCJIOPOJ U a30T 10 MPOIyKTaM CropaHus (€Ciu yKa3aH
KJIacC BEIeCTBa U HE YKa3aH), [0 €ro OTHOCUTEIbHON
IJIOTHOCTH U MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSAIIUX B
€ro coctas. Mcnonp30BaTh arOpUTMBI IIPY PELLIEHUN
3aga4. OnucCkIBaTh FTEHETUYECKUE CBS3U MEXKIY
M3Y4YEHHBIMH KJIACCAMU OPTaHUYECKUX COCAUHEHUH.
[TpoBoaNTH pacueTsl Macchl U 0ObEMa BEIIECTBA O
YPaBHEHUSAM XUMHUYECKHUX peakiuid. [IpuBoauTs peakuun
XapakTepHble Ui (hopmanbieruaa, aueTaibIeruia u
alleToHa, a TaKkXKe 00JaCTU MPUMEHEHHS JJaHHBIX
coennHeHU. ONUCHIBaTh XapaKTEpHBIE CBOMCTBA,
0COOEHHOCTH CTPOEHHSI U IPUMEHEHHUE MPOCTHIX I(PUPOB.
XapakTepu30BaTh 0COOEHHOCTH PAa3HBIX IPYII
KapOOHOBBIX KHCIIOT, OITUCHIBATh UX CTPOEHHE,
COCTaBJISITh CTPYKTYPHBIE (DOPMYJIBI M IPUMEHSTH 3HAHUS




HOMEHKJIATypbl JAHHBIX COCAUHECHHI. XapaKTepU30BaTh
CBOWCTBA M OMOJIOTMYECKYIO POJIb (DPYKTO3BI, JIAKTO3BI,
pu0O03bI, 1e30KCUPUO03bI, CXapo3bl, Kpaxmala,
LIEJUTI0JI03bl. Y CTAHABIMBATh IPUYNHHO-CIIEICTBEHHYIO
CBSI3b MEXK/y COCTaBOM, CTPOCHHEM U CBOMCTBAMHU
yraeBosoB. HaOnronarh U onucsIBaTh XMMUYECKUE
pPEaKIuu C MOMOIIBI0 POJTHOTO A3bIKA U S3bIKA XUMHH.

Tema 4: AzoTcoaepxaiiue

OpTraHU4Y€CKUC COCANHEHUA

VYcraHaBIMBaTh IPUYUHHO-CIIEICTBEHHYIO CBS3b MEXKIY
COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU a30TCOIEPIKALINX
kuciot. [Tomydars npeacrasienue o6 aMuiax KUCIorT,
HUTPOCOEIUHEHUAX, TETEPOLIUKINYECKUX COCIUHEHUSX,
HYKJICMHOBBIX KUCIIOTaX. HaOmronaTh U ONMCHIBaTh
XUMHUYECKHE PEAKLIUMH C IIOMOIIBIO0 POJHOTO A3bIKA U
A3bIKa XUMUU. MC1I0/1b30BaTh QJITOPUTMBI IIPU PELLIEHUN
3a1a4. OnuceIBaTh FCHETUYECKUE CBSA3H MEXKIY
MU3Y4YEHHBIMH KJIACCaMU OPraHUYECKHUX COCIMHECHUM.
[TpoBOIUTH pacueTbl Macchl U 0ObeMa BEILECTBA 11O
YPAaBHEHUSAM XUMUUYECKHUX PEAKLUH C y4aCTHEM
KHCJIOPOJI- M a30TCOAEPKALUX OPraHUYeCKUX
coenuHeHui. [IpoBoauTh pacueTsl Macchl U 00beMa
BEUIECTBA 10 peareHTaM Pa3HOM KOHLEHTPALUK.

Tewma 5: [Tonmumeps! u
OHOJOTNYECKH-aKTUBHbBIE

B€IICCTBaA

XapakTepru30BaTh PEAKLUHN TOJIMMEPHU3ALUN U
MOJIMKOHICHCALIMU KaK CIIOCOObI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX Marepuanos. [IpuBoauts
IIPUMEPBI TPAKTUYECKOTO UCIIOJIb30BaHUS
BBICOKOMOJIEKYJISIPHBIX coeauHeHul. [lomydars
IpeJcTaBiIeHue O TOPMOHAX, (pepMeHTax, JieKapcTBax,
ButamuHax. CoOIr01aTh MpaBuiia MPUMEHEHUS TaHHBIX
COEJIMHEHUH B OBITY.

Hroro

34 gaca

Onucanue yqeﬁﬂo-MeTmmquKoro H MAaTEPUAIBHO-TEXHUICCKOI'O

o0ecnevyeHnst 00Pa30BaTEIbLHOIO MPOLECCA

YuyeOHO-MeTOAMYECKHIT KOMILIEKT BKJIHYAET:

1. Xumus 10 xknacc I'abpuensn O.C., OctpoymoB, [lonomapeB - Yuebnuk (YriryOieHHBIN

ypoBeHs). M: u3a-Bo «IIpocBemenney;

2. Jloponbkun B.H., bepexnas A.I' , @espanesa B.A: EI'D Xumus. 10-11 knaccel. 3aganus

BBICOKOI'O YPOBHS CIIO)KHOCTH. M: n31i-Bo «Jlernon»,

3. Xwumus. 3agaunuk ¢ "momomuukoM". 10-11 kmaccsl. - ['apa H.H., 'abpycesa H.. M:
m3a-Bo «lIpoceemnienue»;

4. Tectsl o xumuu. 10 knacc: k yueonuky ["abpuensaa O.C. "Xumus. 10 k1. bazoBslit
ypoBeHb" - Ps160B M.A. M: u3n-Bo «OK3amMen;

Hudposbie 00pa3oBaTebHbIE PeCypChl:

- «1C: kona. Dxonorus. YuedHoe nocodbue» (U3natensctBo «1C» u «poday);




- bubnmoreka 37eKTpOHHBIX HAMBIAHBIX mocoouit. Xumus. 8-11 kmaccey. (M3marenscTBo
«Kupmin u Medoanii»);

- «Xumus. O6mass u Heopranmdeckas. 10-11 kmace.» (M3marensctBo «Jlaboparopus
cucreM MmynbtuMenna, Mapl ' TY »);

- «Oprannueckas xumusa. 10-11 xmace.» (M3marenbctBo «JlaGopartopust cucrem
myapTuMeana, Mapl' TV »);

- CD «Penerutop mo xumuu Kupumna u Medoaus. Bupryansnas mkona Kupuna u
Medomaus», OO0 «Kupwmin u Medoauiiy;

- «BuptyansHas nmadoparopust. Xumus: 8-11 kmacce» (B 2X 4acTsx), 1adopaTopus CUCTEM

mysTaMeana Mapl TV, r. Homkap-Ona;

HNuTepHeT-pecypcesl:
1. Examchemistry. T'oToBUMCH K craue EID 1o XUMUU

http://examchemistry.com/content/lesson/orgveshestva.html

2. UutepaktuBHBII MyabTUMenua yueOnuk http://orgchem.ru/

3. Opranuyeckass  XUMHUS. DJEeKTPOHHBIM  y4eOHHMK Ui CpeAHHX  LIKOJ/

http://www.chemistry.ssu.samara.ru/

4. QOpraHuyeckas XuMus. DIIEKTPOHHBIN yueOHuk / http://cnit.ssau.ru/organics/index.htm

5. ®oxkchopa. Yuedbnuk. https://foxford.ru/wiki

I[Inanupyembie pe3yabTaThl

I1o 3aeepuienuro Kypca odyuarowuiica Hayuumca:

o pacKpbIBaTh Ha MpUMepax poiib XUMHH B (POPMUPOBAHUM COBPEMEHHON HaydHOMH
KapTUHBl MHpa U B MPAKTUYECKOW AEATEIbHOCTH YEJIOBEKa, B3aUMOCBSI3b MEXKIYy XUMHEH U
JIPYTUMHU €CTECTBEHHBIMU HayKaMH;

o AQHAJIN3UPOBATh COCTaB, CTPOEHUE U CBOICTBA BEIIECTB, MPUMEHSSI MOJOKEHUS
OCHOBHBIX XMMHUYECKHUX TEOPHUI: XUMUYECKOTO CTPOSHHS OPTaHNYECKUX COSTUHEHUI;

o 000OCHOBBIBaTh MPAKTUYECKOE HCIOJb30BAHUE OPraHMYECKUX BEUIECTB U HX

peaxkiuii B IPOMBILUIEHHOCTH U OBITY;

° IPOBOAMTH pacuy€Tbl Ha OCHOBE XUMHUYECKHMX (GOpMYyT U  ypaBHEHHH
pEeaKInii;

° KCMOJIb30BaTh METOJbl HAYYHOTO MO3HAHMS — aHaJU3, CUHTE3, MOJEIUPOBAHUE
XUMHUYECKUX TMPOIECCOB U SIBICHUW — TMPU PEUICHUH Y4eOHO-HMCCIEAOBATEIIbCKUX 3a/1ad T0

HU3YUCHUIO CBOﬁCTB, CII0CO00B MOJIYYCHHA U pacCllO3HaBaHWA OPTaHUYCCKUX BCIICCTB,



o BJaJeTh TpaBWIaMH O€30MacHOTO OOpalleHuss C €IKUMH, TOPIOYUMH U
TOKCHYHBIMH BELIECTBAMH, CPEICTBAMH OBITOBON XUMHU;

J KPUTUYECKH OICHWBAaTh M MHTEPIPETUPOBATh XHMHYECKYIO HH(POPMAIHIO,
COZIEPIKAIYIOCsl B COOOIICHUAX CPEACTB MaccoBol nH(popManuy, pecypcax MHTepHeTa, Hay4HO-
HOMYJSIPHBIX CTaThsX, C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIEJsX
BBISIBJICHHSI OIIMOOYHBIX CYXKJIEHUH U ()OPMHUPOBAHUSI COOCTBEHHO NO3UIINY;

o YCTAQHABJIMBAaTh B3aUMOCBS3M MEXIy (akraMd M TeOpHed, NPUUYMHOU U
CJICZICTBHEM TIPU aHAJM3€ MPOOJIEMHBIX CUTYaAIlMii 1 00OCHOBAaHUU MPUHHUMAEMBIX pEIICHUI Ha

OCHOBE XMMHUYECKUX 3HAHMUIA.

Ilo 3asepuienuro Kypca o0y4aouuiica NOaYYuUm 603IMOHCHOCMb HAYYUMBCA:

e  (bopMyIMpPOBATH II€JIb UCCIICIOBAHNUS, BBIIBUTATh U MTPOBEPSTH IKCIIEPUMEHTATHHO
TUIOTE3bl O XMMHUYECKHMX CBOMCTBAaX BEIIECTB Ha OCHOBE HMX COCTaBa M CTPOCHHUS, HX
CIIOCOOHOCTH BCTyNaTh B XUMHUYECKHE pEAKIMH, O XapakTepe W NPOAYKTaX Ppa3IMYHbIX
XUMHYECKUX PEAKIIUN;

° XapakTEPU30BaTh POJIb Aa30TOCOJAEPKAIMUX TETEPOUHUKINYECKUX COCIUHECHUN H
HYKJICMHOBBIX KMCJIOT KaK BaKHEHIINX OMOJIOTMYECKU aKTUBHBIX BEIIECTB;

® [IPOTHO3UPOBATH BO3MO>KHOCThH MPOTEKAHUS OKHCINUTEIILHO-
BOCCTAHOBUTENBHBIX PpEAKIUM, JIEKAIIMX B OCHOBE TMPUPOJHBIX U IMPOU3BOJCTBEHHBIX

MponeccoB.






KanenpapHo-temaTnyeckoe NJIaHUPOBaHHE 3JIEKTHBHOIO Kypca 10 XMMHH

10 knacc (34 4 B ron)

f:::: Ne n/m Tema I[lnannpyemblie 00pa3oBaTe/ibHbIE Pe3yJbTATHI OcHOBHbIE BH/IBI MarepuaibHo-
cpokn Ypoka IIpexmeTHbIE MeTanpeaMeTHbIe JInuHOCTHBIE ACITEIRHOCTH TEXHIIECKOe
ofyuaromuxcst OCHALIeHHE YPOKa
Temal: CTpoenne u kiaaccuGpuKanus OpraHuvdecKux coefuHeHuni (6 1)
1. | O"eKkTpoHHOE Hcnons3oBath Ilo3naBaTesbHbBIE: [lonumanue XapakTepu3oBaTh Koncnexr,
CTpPOCHHE MOHATHUS KIacCU(UIIUPOBATh €MHCTBA HOPMAaJIbHOE U WHUBUlyaJIbHAs
aToma. "371€KTPOHHOE OOBEKTHI U SBICHUS; €CTECTBEHHO- BO30YKAEHHOE KapTo4Ka
BanentHoe 001aKo U opOuTaIk", BHISBISATH IPUUHUHHO- Hay4YHOH COCTOSIHHSI aTOMOB
COCTOSIHHE X GOpMBL. CJICICTBEHHBIC CBSI3H, KapTUHBI MUPA; XUMHUYECKUX
OrnuceiBaTh [TPOBOJNTH HAOIOICHUE, | (HOPMHUPOBAHHE 3JIEMEHTOB Ha
3JIEKTPOHHBIC U nenaTh BHIBOJIBI; yMEHUs npuMepe aroma
3JIEKTPOHHO- CTPYKTYPUPOBATh IpPaMOTHOIO yriaepona.
rpaduyeckue MH(OpMAIIHIO, oOparteHus ¢ Otpaxatsb 311
(bopMyIbI aTOMOB COCTABJISITh CIIOMKHBII BEILECTBAMHU B COCTOSIHHS C
yriepoja B [JIaH TEeKCTa XUMHUYECKON MOMOILIBIO
HOPMaJIbHOM U PeryisiTuBHbIC: nabopaTopuu U B | AIEKTPOHHOU U
BO30Y>KICHHOM (bopMynupoBaTh 1eIb OBITY, 3JEKTPOHHO-
COCTOSIHHSIX. YpPOKa U CTaBUTh 33J]a4H, | OTBETCTBEHHOTO | rpauiIecKoit
KoBasieHTHast CBsI3b  [HEOOXOAMMBIE TS €€ OTHOUIEHUS K dhopmyi.
U €€ Pa3HOBUJIHOCTH |[TOCTHUKEHHS; yuaeobe, OrnuceiBath

(curma u M- CBA3b).

O6pazoBanue

modieky Ha, Cla, N,

HCI, H,0, CHj,,
CoHa, CoHy

[IAHUPOBATh CBOIO
NEATENBHOCTD U
[TPOrHO3UPOBATh €€
pe3ynbTaThl; paboTaTh

10 IUIaHy, CBEPATH CBOU

TOTOBHOCTHU U
CIIOCOOHOCTH K
CaMOPAa3BUTHUIO U
camoo0pazoBaHu
10,

oOpa3oBaHue o- U -
CBsA3€H B MOJIEKYJIaX
OpraHUYECKUX
COETMHEHUH C
OJIMHAPHBIMU,




IMEHCTBUS C LIEBIO U IIPU
HEO0XOIUMOCTH

Buaer
rHOpHIU3AIIH.
dopma MOJIEKYII

Ornpenensars nepBoe
BaJICHTHOE
cocrosiaue — (Sp°-
rudpuansans) Ha
puUMepe MOJIEKYJT
MeTaHa U JTaHa,
BTOPOE BAJICHTHOE
COCTOSIHHE (sz-
rUOpUI3aIKs) Ha
MIpUMEpPE MOJICKYJIbI
ITHJICHA, TPEThE
BaJICHTHOE CO-
CTOSIHME - SP-
rudpuan3aIys - Ha
prUMepe MOJIEKYIIbI
arleTUIeHa.
XapakTepu3oBaTh
T€OMETPHIO MOJICKYJT
3THUX BEIICCTB

KOPPEKTUPOBATH
OIITNOKHU
CaMOCTOSTEIIHLHO

KoMmyHunkaTuBHbIE:
CTpOI/ITB pequHe
BBICKA3bIBAHUS B YCTHOM
M THCbMEHHOU (popme;
ApPTryMEHTHUPOBATh CBOIO
TOUKY 3PCHHUSI.

Knaccudukarus
OpraHUYECKUX
COCJIMHEHU

YmMmets
KJIacCU(UIIMPOBATH
OpraHU4€eCKHUe CO-
€VHEHUS 110
CTPOCHUIO
YIJIEPOIHOM LIECTIN:
AIUKIINYECKHE,
LUKJINYECKHE,

CaMOCTOSITEJIBHOC
TH B
npuoOpeTeHnn
HOBBIX 3HAHUU U
YMEHUH, HaBBIKOB
CaMOKOHTPOJISL U
CaMOOLEHKHU

JIBOMHBIMH U
TPOWHBIMH CBSI3SIMHU

YcranaBiuBaTh KoHcrmexr,
B3aMMOCBSA3b MEXIY | MHJIMBHIyaJIbHAs
BAJICHTHBIMU KapToYKa
COCTOSIHMSIMU aToMa

yriaepoja u

reomMeTpuein

MOJIEKYII

OpPTaHUYECKUX

COCTUHEHUN

Knaccudumnuposars | KoHcmexkr,
OpraHUYECKUE WHAUBUAyalIbHAS
COEIMHEHUS 1O KapTouka

pa3IMYHBIM
OCHOBAHHUSM: TIO
JJIEMEHTHOMY
COCTaBy, 10
CTPOCHHIO




Pa3BETBIICHHBIE,
HEPA3BETBIICHHBIE;
I10 TUILy aTOMOB B
LIENH; 110 HATMYHIO
WM OTCYTCTBHIO
KpPAaTHBIX CBSA3€H; 10
0COOEHHOCTAM
JJIEKTPOHHOT O
CTPOCHHS.

Homenkiarypa
OpraHUYeCKUX
COCIMHEHUN

[Tpumenars
HOMEHKJIATYpY
TPUBHAIHHYIO

( ucTOpHUECKYI0),

palroHaIBHYIO,
MEKIYHAPOIHYIO
HIOTTAK.

YTJIEPOJHOTO
CKeJleTa, 1o
HAJINYHIO
(GYHKIMOHATBHBIX
TpyIIIL.
Knaccudunuposars
YTJIEBOJOPO/IBI: 110
KPaTHOCTU CBSI3U U
10 HAJIMYUIO [IUKIIA.
Onpenenarsb
HPUHAIEKHOCTh
OpPTaHUYeCKOTO
COCAMHEHUS K TOMY
WA MTHOMY THITY WJTH

KJIaccy

CpaBHMBaThH Koncnexkr,
panMoHaNbHYIO WHMBHlyaJIbHAs
HOMEHKJIaTypy U KapToYKa
HOMEHKJIaTypy

IUPAC. Ha3zbiBath Yuebuux crp.23
OpraHnyYecKue N92'3, CTp. 39 Ne3-4
COCTMHECHHUS

B COOTBETCTBHUH C
npuHuunamu [UPAC
1, HA000POT,
3aIMChIBATh
(bopmybI
OpPTaHUYECKUX
COETUHEHUHN 10 UX




Ha3BaHUAM.

5. | Fomonoru n [IpuMeHnATH nOHATHE OO0bscuarth apinenue | Koncnexr,
HU30MEpBI "nzomepus", HU30MEpPHUH U WHJMBHlyaJIbHAs

yCTaHaBJIUBATh CBOMCTBA M30MEPOB | KapTOUKa
3aBUCUMOCTh Ha OCHOBE MX
CBOWCTB BEIIECTB OT XHUMHAYECKOTO Yyebnuk crp.15
XAMHUYECKOTO CTpOEHUS. Ne3-4, ctp. 23 Ned
CTPOEHHUS. 3anuceiBaTh
[IpuBoauThH SMITUPUYECKYIO,
MIpUMEPHI U30MEPUU MOJIEKYJIIPHYIO U
U ee BUJIOB. CTPYKTYPHYIO

(bopmybl

OpraHUYECKUX

COEIUHEHUM.

6. | 1wl Knaccudukanupona CpaBHUBaThH Koncnexkr,
XUMUYECKHX Tb  peakuuu 1o KIJIaCCHU(PHKAIUIO WHJMBH1yaJIbHAs
peakuuii B CTPYKTYPHBIM peakuuii B | KapTOUKa
OpraHUYeCKOn M3MEHEHUSIM OpraHUYEeCKON
XUMUU BEIIIECTBA: Y HEOPTraHUYECKOU

MpucoeuHeHus: (B XUMUU.
TOM 4yuCIIe Onpenenstb TUIN U
MOJIMMEPU3AITUH, BH/]I XUMUYECKON
OTILETICHUS peaklM C y4acTHEM
(amemMeHupoBaHUS), OpraHUYECKUX
3aMeIIeHHs u BEILIECTB.
M30MepHU3aIuu.

Tema 2: Yruesoaopoasl (8 4)

7 | Kayaykn: 3HaKOMCTBO c | Ilo3naBaTesbHBIE: yMEHHE XapakTepru3oBaTh Koncrmexr,
CTPOCHHE U HaTypaJbHbIM CTPOUTH 0CO3HaBaTh Kay4dyKu KaK | MHIAWBHUIyaTbHas




IMPUMCHCHHC

Kay4dyyKoM, KaK
MIPOIYKTOMITOJIUMED
M3alMyd  M30IpEHa.
Cunrernueckue
Kay4yyKHu:
OyTa/IMCHOBBIIA
Kay4yykK (CBK),
JIMBUHHIIOBBIM,
H30TIPEHOBBIMH,
XJIOPOIIPEHOBBIH, Oy
TaJlMEH-
CTUPOJIbHBIM.
XapakTepu3oBaTh
BYJIKQHU3AIUIO
Kay4yKOB:
1 DOOHHT.

pEe3HHBI

O3HaKOMIICHHE c
KOJIIEKIIueH
«Kayuykn u
pPE3UHBI»

[ukmoankaHbl

3anuceIBaTh
TOMOJIOTHYECKUI
pig W CTPOCHHUE
LIMKJI0AKJIaHOB.
3HaThb 150:¢
HOMEHKJIATYPY u
M30MEpHI0, CITOCOOBI

KJIacCU(UKALUIO Ha
OCHOBE
JTUXOTOMHYECKOTO
JienieHus (Ha OCHOBE
OTpULIAHUS);

CTPOMTD JIOTUYECKOE
paccyxieHue,
BKJIIOYAIOIIEE
YCTaHOBJICHHE
MPUYUHHO-
CJIEJICTBEHHBIX CBSI3EH.
PeryasiTuBHbIE:
COCTaBJIATh
(MHIWBUYaTbHO WJIH B
IpyMIie) IUIaH pelieHus
POOJIEMBI
(BBITIONTHEHUS
IIPOEKTA);

paboTas 1o 1any,
CBEPATH CBOU JIEHCTBHUS
C LIEJBIO U, TIPU
HEOO0XOINMOCTH,
UCIIPABJISATH OMIMOKHU
CaMOCTOSITENIbHO.

KommyHukaTuBHbIC!
OTCTanBas CBOIO TOUKY
3peHus, IPUBOINUTH
apryMeHThI,

MOTPEeOHOCTH U
TOTOBHOCTB K
caM000pa30BaHH
10, B TOM YHCJIE U
B paMKax,
CaMOCTOSTEJILHO
W AeITeIbHOCTH
BHE IIIKOJIBI,
yMEHHE
OLIEHUBATh
IIOBEJECHHE C
TOYKH 3PCHUS
XUMHYECKOU
0e301macHOCTH
(TeKcThI M
3a/laHus) U
JKU3HCHHbBIC
CUTYAaIUH C
TOUKH 3PEHUS
0e30ImacHOro
o0pa3a XU3HU U
COXPaHCHHUS
3JI0POBBSI.

MPOAYKTHI
MOJIMMEpHU3aluU
CONPSIKEHHBIX
aJIKaJCHOB.
YcranaBiuBaTh
B3aUMOCBSI3b MEX]Y
CTEPEOPETYIAPHOCTD
0 U 3JIACTUYHOCTHIO
Kay4yKOB.
OnuceBaTh
npobiemy
KaydyKOB H  pOJIb
C. B. JlebeneBa B eé

CHHTC3a

peeHuu.

Pazmuuarts
CUHTCTHUYCCKHEC
Kay4yKHU U UCXOJHbIE
MOHOMEpBHI.
XapakTepus3oBaTh
PE3UHY KaK IPOIYKT
By.]'IKaHI/ISaHI/II/I

Kay4yKOB

KapTO4dKa

XapakTepu3oBaTh
TOMOJIOTHYECKHM
pan,
CBOMCTBaA u
MIPUMEHEHHE

CTPOCHUC,

LIUKJIOAJIKAHOB.
OnuceIBaTh CIOCOOBI

Koncnekr,
WHIWBUAyalIbHAS
KapToYKa




MOJTyYCHUS
[IUKJIOAKAHOB,
buznveckue u
XUMHUYECKHE
CBOICTBA
[IUKJIOAKAHOB
(peaxuuu
NPUCOCTUHCHUS U
3aMEIICHHS ),
MIPUMCHEHHE.

I"'omonorun
Oensoia

OOBACHIIOT
0COOEHHOCTHU
TOJIyOJIa, KakK
roMmojora OeH3oIa,
0COOEHHOCTHU
XUMHYECKUX
CBOMCTB
AJKUI0EH30JI0B.
OnuceIBaoT
OpPUEHTAHTHI
MEPBOTO U BTOPOTO
pona. Bzaumuoe
BJIMSHUE aTOMOB B
MOJIeKYJIax
aJKUI0EH30JI0B  Ha
mpuMepe  peakluu
3aMeIICHHUS.

MOJTBEPXKIast MX
bakramu;

B JIUCKYCCHU YMETh
BBIJIBUHYTh
KOHTPAPTyMEHTHI,
nepedpasupoBaTh CBOIO
MBICJIb (BJIaJIEHUE
MEXaHU3MOM
9KBUBAJICHTHBIX
3aMEH).

MOJTYyYCHHUS Hu
MIPUMEHEHUS
IMKJI0aJIKaHOB Ha
OCHOBE CBOMCTB.
HaoOmonats u
OIINChIBATH
JEMOHCTPALIMOHHBII
SKCIIEPUMEHT

OnuceBaTh
¢busnyeckue
CBOIMCTBA TOMOJIOI'OB
OeH30:1a.
VYcranaBiuBaTh
3aBUCUMOCTb MEXY
OOKOBOM IIETNbI0O H
HapylIeHuEeM
3JIEKTPOHHOU
IUIOTHOCTU
CONPSKEHHOTO -
o0jaka B MOJEKyJax
roMoJIOrOB OeH30I1a
o1 BIIMSIHUEM
OpUEHTAHTOB
MEPBOTO M BTOPOTO
pona.
XapakTepu3oBaTh
B3aMMHOE  BJIMSHHE

Koncrexr,
WHIMBUIyaJIbHAs
KapTOYKa




aTOMOB B MOIJICKYJIaX
AJIKUJI0EH30JI0B Ha

npuMepe  peakiuu
3aMCIICHUA nu
OKHCJICHMS.
YcraHaBIuBaTh

B3aMMOCBSI3U MEXITY
CBOMCTBaAMH
rOMOJIOrOB OeH30J1a
u objlacTIMH  HX
MPUMEHEHUS.

10. | BetBox dopmyn | Pemerne pacu€THbIx
YII€BOAOPOAOB | 3a4a4 Ha  OCHOBE
10 MaCCOBBIM cocTaBa
JOJIIM YTJIIEBOAOPOIOB
XUMHYECKUX Pa3IMYHBIX KIJIACCOB.
JJIEMEHTOB

11. | BerBox dpopmyn | Pemerne pacu€rHeix

YTJIEBOAOPOIOB
0 TIPOJYKTaM
CrOpaHus 1
NPUHAIE)KHOCT
U K KJ1accy

3a/Ja4 Ha OCHOBE
CBOMCTB
YIJIEBOJOPOAOB
Pa3IMYHBIX KJIACCOB.

ITo3naBaTebHbIE:
CTPOUTH
KJIAaCCHU(UKALIMIO Ha
OCHOBE
JUXOTOMHUYECKOTO
JeneHus (Ha OCHOBE
OTpHUIIAHUS);

CTPOUTH JIOTUYECKOE
paccyxJIcHue,
BKJTFOYAIOIICE
YCTAaHOBJICHHE
MPUYHUHHO-
CJICACTBEHHBIX CBS3CH.
PerynsiTuBHblie:
COCTaBIISATh
(MHIMBUyaTbHO WM B
rpymIe) riaH pemeHus
POOIIEMBI

Hagbiku
COTPYTHUYECTBA
CO CBEpPCTHHKAMH,
B3pPOCJIBIMU B
o0Opa3oBaTenbHOI
, IeATEIHHOCTH.
Brigenarts u
dbopmynupoBaTh
npobnemMy
CaMOCTOSITEITEHO

Pemars 3amaum 1o
TeME.

[IpoBoauTh OLEHKY
COOCTBEHHBIX
JOCTHXKEHUI

B YCBOCHUU TEMBI.
KoppektupoBath
CBOM 3HAHMUSA B
COOTBETCTBHU

C IJTAHUPYEMBIM
pe3yJIbTaToOM

Koncrmexr,
VHIUBUyaJIbHAS
KapToykKa

VYy4eOnuk ctp.10
Ne5, ctp. 44 Ne4

Pemare 3amaum mo
TEMeE.

[IpoBoauTh OILIEHKY
COOCTBEHHBIX
JOCTH)KEHHUI

B YCBOEHUU TEMBHI.
KoppektupoBats

Koncnekr,
WHAUBUAyalIbHAS
KapToYKa




12.

Pemenue 3amau

Brimonaenue
TECTOBBIX 3aJIaHUN U
pelieHue.
Brimonnenue
yIpaXHEHUU Ha
YCTaHOBJICHHE
TCHETHYCCKOM CBSI3U
MEXKy KJIaccaMu
YIJIEBOAOPOJOB
(menouku
IIpeBpaILeHH).

13.

I"asorennpouss
OJIHBIE
YII€BOIOPOAOB

OOBACHSIOT
0COOCHHOCTU
raJIOTe€HIIPOU3BOIHBI
X. OnuceIBaoT
¢duznueckue nu
XHUMHAYECKHE
CBOICTBA,
MIPUMEHEHHE
BaXXHEHUIITUX
npeAcTaBUTeNeH
Kjacca.

(BBITIOJTHEHUS
MIPOCKTA);

paboTas 1o 1iany,
CBEPSITh CBOU JICUCTBUSA
C LIETBIO U, TIPU
HEOOXOIMMOCTH,
UCIIPABIIATH OIHUOKU
CaMOCTOSITENILHO.
KommyHunkaTuBHbIE!
OTCTauBas CBOIO TOUKY
3peHusi, MPUBOIUTH
apryMEeHTHI,
MOATBEPKIas UX
dakramu;

B TUCKYCCHU YMETh
BEIJIBUHYTh
KOHTPapryMEHTHI,
nepedpa3supoBaTh CBOIO
MBICITb (BIaieHUE
MEXaHU3MOM
IKBHBAJICHTHBIX
3aMeH).

CBOM 3HAHMUS B
COOTBETCTBUH

C IIAHUPYEMBIM
pe3yJIbTaToOM

BEIMONHATE TECTHI U
YIpPaKHEHUS,
pelmarb 3aJaHus 110
TEME.

[IpoBoauTh OLIEHKY
COOCTBEHHBIX
NOCTW)KEHUI

B YCBOCHHUU TEMBI.
KoppektupoBath
CBOU 3HAHHS B
COOTBETCTBUH

C TUTAHUPYEMBIM

KoHcrexr,
VHIUBUyAJIbHAS
KapTouka

YueOuuk ctp.30
Ne§, ctp. 44 Ne6

pe3yNnbTaTOM
OnuceIBaloT Koncnekr,
CBOIicTBa WHUBHTyaJIbHAS
TraJIOTEHITPOU3BOAHBI | KApPTOUKa

X.

VYcranaBiuBaThb

3aBUCUMOCTb MEXY
raJoreHIpPOU3BOIHbI
MH 31
MpeACTaBUTENIMU
JIpYrUX KIJIAccoB, a
TaK)ke 00JIaCTIMU UX
HpI/IMeHeHI/ISI.




14. | enernyeckas CpaBHeHue dopmMupoBaHue CocTaBisioT 11aH Koncnekr,
CBSI3b CTPOEHHUS U CBOWCTB KOMMYHHUKATHBH | PELIECHUS MPOOJIEMBbl. | HHAUBUAYaIbHAs
YTJIEBOJOPOAOB | MPEAEIIbHBIX, BIX PaGorator o mnany, | KapTouka
HEIpeleIbHbIX U KOMIIETEHTHOCTH | CBEPSTH CBOU
apoMaTUYECKUX B OOII[EHUU U JIEUCTBUS C IIEIBIO U, Yyebnuk crp.34
YTJIEBOIOPOJIOB. COTPYIHMYECTBE | IPH Ne2, ctp. 39 Neo,
B3auMocBs3b CO CBEPCTHHUKAMH. | HEOOXOIMMOCTH, crp. 47 Ne2
TOMOJIOTUYECKUX dopMupoBaHue UCIPABIISATH OIINOKU
pAIOB MHTEJUIEKTYaJIbH | CAMOCTOSTEIIbHO
bIX YMEHUU:
aHAJIM3UPOBaTh
TEKCT y4eOHHKa,
pa3BUBaTh
Ha0J1101aTeNbHOC
Th
Tema 3: Kucnopoacoaepxamue oprannyeckne coenunenus (10 u)

15. BeiBox popmyn | Pemenue pacuértheix | KommynukatuBubie: | @opmupoBanue Pemate 3amaun 1o | KoHcmexkr,
OpraHMYeCKOro | 3aJlad Ha OCHOBE | YUUTHCS KPUTUYHO CTPEMIICHHUS K TEME. WHJMBHlyaJIbHAs
COEIMHEHMS II0 | cOCcTaBa OTHOCHUTBCS K CBOeMY | camooOpa3oBanu | [IpoBOIUTE OLIEHKY | KapTOYKa
MacCOBBIM OpraHU4YeCKOro MHEHHUIO, C 10, COOCTBEHHBIX
JIOJIAM COETUHEHUS JIOCTOMHCTBOM CaMOKOHTPOJIIO U | AOCTHKECHHUU
XUMHUYECKHUX Pa3JINYHBIX KJIACCOB. | MPU3HABATh aHaJIN3y CBOMX B YCBOECHUU TEMBI.

JJIEMEHTOB OLIMO0YHOCTH CBOETO JEeNCTBUI. Koppektuposats

16. | BeiBOA dopmyn | Pemenne pacu€THeIX | MHEHUS (€CIH OHO Ymenue CBOHY 3HAHWA B KoHcnexkr,
OpPraHMYECKOT0 | 3a/1a4 Ha OCHOBE TaKoBO) U MIPUMEHSATD COOTBETCTBUU WHJMBH1yaJIbHAs
COEJIMHEHUS 110 | CBOMCTB KOPPEKTUPOBATh €TO. MOJTyYEHHBIE C IUTAHUPYEMBIM KapToYKa
MPOYKTaM OpraHUYeCKOT 0 PerynsituBHbie: B 3HAHUSI yMCHUE pe3yapTaToM
CropaHus COETUHEHUS JINAJIore ¢ y4uTenem OLICHUBATh

Pa3IMYHBIX KJIACCOB. | COBEPIICHCTBOBATh 9KOJIOTHYECKUH




17. | BerBox dpopmyn | PemieHne pacy€THEIX | CaMOCTOSITEIBHO pHCK Pemate 3agmaum no | KoHcnekr,
OpPraHMYECKOIo | 33734 Ha OCHOBE BbIpaOOTaHHBIE B3aMMOOTHOIIEH | TeMeE. WH/IMBUyaJIbHAs
COEJMHEHUS 10 | CBOMCTB KPUTEPHHU OLIEHKU; Uil yenoBeka u IIpoBouTh OLEHKY | KapTOYKa
IPOJAYKTaM OpPTraHUYecKOro noa0MupaTh K Kaxa0i TIPUPOJIBL; COOCTBEHHBIX
CrOpaHMs, ECIIM | COCAUHEHUS npobieme (3axade) yMEHHE JOCTHXCHHI Yuebuuk crp.76
HEU3BECTEH pa3sIUYHBIX aJICKBATHYIO €U ¢dbopmupoBath B YCBOECHUHU TEMEL. Ned, ctp. 98 Ne6
KJIACC BEILECTBA | KJIACCOB.. TEOPETUYECKYIO IKOJIOTMUYECKOE KoppexTuposatb

MO/JIJIb MBILLICHHE: CBOMU 3HAHUS B
Ilo3HaBaTenbHbBIE: YMEHHE COOTBETCTBUU
CO3/1aBaTh OLIEHUBATh CBOKO | C IUNIAHUPYEMBIM
cXeMaTH4YeCcKHe JeSITeIbHOCTD U pe3ynbTaToOM

18. | IIpoctsie a¢upsl | 3HaKOMSITCS C MOJIETIH C BBIICJIEHHEM | ITOCTYIKH JIPYTUX | XapaKTepH30BaTh Koncmexkr,

0COOEHHOCTSIMH CYIIECTBEHHBIX JIOEH C TOYKH CTpOEHUE, CBOICTBA, | MHAWBUIYAIbHAS
MPOCTHIX H(PHUPOB. XapaKTEPUCTHK 3peHus CIOCOOBI IOJyYeHHUs! | KapTouKa
[Tpocteie 3¢upsl B 00BeKTa; COXpaHEHHUs u obnactu
IPUPOJE, UX COCTaBJIATh TE3HCHI, OKpYy’Karolien IpUMEHEHHUs
3Ha4YeHue. pas3JInYHbIE BUJIbI Cpelibl - TapaHTa | MPOCTHIX A(PUPOB.
[Tpumenenue IUIaHOB (IIPOCTHIX, KHU3HU U Cobnronate npaBuiia
MPOCTHIX (UPOB HA | CIIOKHBIX U T.IL.). Onaronony4us 9KOJIOTUYECKU
OCHOBE UX CBOMCTB arozeil Ha 3eMie. | TpaMOTHOTO |
[ToTpebHOCTH B 0€e30MmacHoOro
CIIPaBEUIMBOM oOpartieHus ¢
OIICHUBAaHUH MPOCTBIMH d(UpaMu
cBOel paboTHI U
paboThI
OJTHOKJIACCHUKOB

19 | ®opmansiernn, | OmucbBaOT Ilo3HaBaTenbHbIE: Ymenue XapakTepu3oBaTh Koncnekr,
aneTanbaerua U | pusnueckue CTPOHTH 0CO3HaBAaTh ¢busnyeckne U | MTHIUBUAyaJbHAs
aleToH CBOMCTBA KJIacCCU(UKALMIO Ha MOTPEeOHOCTh U XUMUYECKHE KapTO4Ka




dbopmasipierua H
aneTanabIeruaa,
aleToHa,
MPUMCHSIFOT TIPaBHJIa
COCTAaBJICHHS
Ha3BaHUI B
COOTBETCTBUU c
MEXIYHApPOI.
HOMEHKJIaTYpOU;
[IpuBoasaT mMpHUMEpHI
obnacrei
MIPUMCHCHHUS
aJIbJICTUI0B 51
KETOHOB

20.

Henpenensueie
KapOOHOBBIE
KHUCIIOThI

IIpumensroT
MIOHSATHE 0
KapOOHOBBIX
KHCIIOTax.

OCHOBE
JUXOTOMHYECKOTO
JeneHus (Ha OCHOBE
OTpULIAHUS);

CTPOUTH JIOTUYECKOE
paccyxieHue,
BKJIIOYAIOLIIEE
YCTAQHOBJICHHE
HPUYHHHO-
CJICZICTBEHHBIX CBS3EH.
PeryasituBHbie:
COCTaBJISITh
(MHIMBHUya IbHO WK B
IpyMIie) IUIaH pelieHus
pOOJIEMBI
(BBITIOJIHEHUS
IIPOEKTA);

paborTas 1o IIany,
CBEPATH CBOU JICHCTBHS
C LIeJbIO U, TIPU
HEOOXOINMOCTH,
UCIIPABJISATH OMIMOKHU
CaMOCTOSITENIbHO.
KoMMyHHUKaTHUBHbIE:
OTCTauBast CBOIO TOUKY
3pEeHMsI, IPUBOIUTH
apryMEHTHI,
MOJTBEPXK/Iask UX
bakramu;

TOTOBHOCTB K
camMo00pa3oBaHu
10, B TOM YHCJIE
B paMKax,
CaMOCTOSTEJILHO
W AeITeIbHOCTH
BHE IIIKOJIbI;
yMEHHUE
OIICHHUBATH
[IOBEJICHHUE C
TOYKH 3PEHUS
XUMHYECKOHN
0e301macHOCTH
(TeKcThI M
3a/laHus) U
JKU3HEHHBIE
CUTYAaIUH C
TOUKH 3PEHUS
0e30ImacHOro
o0pasa )XKM3HU U
COXPaHCHHUS
3JI0POBBSL.

CBOMCTBaA
npecTaBUTENEH
aJbIETUI0B H
KECTOHOB Ha OCHOBE
COCTaBa U CTPOCHUS
UX MOJICKYII.
[TpoBoauTs Mabopar
OPHBIE OTIBITHI

¢ COOJIFOIEHIEM
paBUI
0€e30macHOCTH u

TCXHHUKHU

9KOJIOTUIECKU
IpaMOTHOTO
oOpareHus

c o0OpyZOBaHUEM H
peaKTHBaMHU.
HaoOmronats
XUMHUYECKHE
SIBIICHUSA U
(ukcupoBaTh
pe3yabTATHI
Ha0JII0IeHU .
dopMynHMpoBaTh
BBIBOJIBI HA X
OCHOBE

Knaccudunuposarsb
HenpeaeabHbIe
KapOOHOBBIE
KHCJIOTBI 110

Koncnekr,
WHNBUAyalIbHAS
KapTOYKa




3HaT B TUCKYCCUU YMETh Pa3IU4HBIM
KJIacCU(UKALIHIO BBIIBUHYTh OCHOBAHUSIM.
KapOOHOBBIX KOHTPapryMEHTHI, HasbiBath
KHUCJIOT: 10 TpupoAe | nepedpasrupoBarb CBOIO IIpeicTaBUTENEN
yIJI€BOIOPOAHOIO MBICIIb (BJ1aJieHUE HenpeaeTbHBIX
paaMkana, 1o 4uciay | MEXaHU3MOM KapOOHOBBIX KHUCIIOT,
KapOOKCHIIbHBIX SKBHUBAJICHTHBIX 3aMHCHIBATh ux
rpynn 3aMEH). (hopMyIbI,
XapaKTepu30BaTh
CBOICTBa, CIOCOOBI
HOJTyYeHUS u
IPUMEHEHUE.

o1 | PasHoobOpaszue [IpumenstoT Knaccugpunuposares | Koncnexr,
KapOOHOBBIX MIOHSTHE 0 KapOOHOBBIE MHAUBUAYaJIbHAS
KHUCIIOT KapOOHOBBIX KHUCIIOThI 0 | KapToukKa

KHCIIOTaXx. pa3IMYHBIM
3HarT OCHOBAaHUSIM.
KJ1accu(UKaLUIO HaspiBath
KapOOHOBBIX IpeCTaBUTENEH
KHCJIOT: 110 PUPOJIE OCHOBHBIX TPy
YTJIEBOIOPOAHOTO KapOOHOBBIX KHCIIOT,
paaukana, o 4Yuciy 3aMMChIBaTh 170
KapOOKCHIIbHBIX (bopMyIbl,
rpymn XapaKTepu30BaTh
CBOIiCTBa, CIIOCOOBI
MOJTyYeHHUs u
IIPUMEHEHHUE.
29 | MoHocaxapupl | ONHCHIBAIOT ITo3HaBaTe/IbHBbIE dopmMupoBaHUe XapakTepu3oBaTh Koncnexr,
CTPOEHHE MOJIEKYJIbI | BBIIBUTAIOT MO3HABATENIbHBIX | ONTUYECKUE WH/IMBUyaTbHAS




u dbuznveckue
CBOMCTBA TJIIOKO3BI,
a TakkKe (PPyKTO3HI.
O3HakoMIICHHE C
(buznuecKuMu
CBOWCTBaMHU
TJTFOKO3BI.
YcaHaBnIuBaroT
B3aMMOCBSI3b MEX]TY
MOHOCaXapuJoM U
€ro 3Ha4eHHEM

23.

Hucaxapunasl u
MOJIMCaXapuabl

OnuceIBaoT
CTPOEHUE MOJICKYJI
JUCaxapuJioB U
MOJIMCaxapua0B.
3HaTh UX
HaxO0KJICHHE B
MIPUPO/IE,
XUMHAYECKHE
CBOICTBa U
3HAYCHUE.

apryMEHTHI,
yCTaHaBJIUBas
MIPUYUHHO-
CIIEICTBEHHBIE CBS3H
MEXy U3y4aeMbIMU
SIBJICHUSIMU, U3BIIEKAIOT
HE00XO0IUMYIO
nHpopMaIuo 13
MIPOYUTAHHOI'O TEKCTA.
PeryasitruBHbie
IJIAHUPYIOT
IIOCJIEI0BATEIbHOCTD
CBOHUX JICUCTBUU U
MIPOTrHO3UPYIOT UX
pe3yibTar.
KommyHukaTuBHbIe

yMEIT POopMyITupOBaThH
COOCTBEHHOE MHEHUE,
apryMEeHTHPOBATH CBOIO
TOYKY 3PCHUS,
OTCTauBAaTh €€ HE
BpaXXIeOHBIM IS
JIpyTUx o0pazom;
BIIAJICIOT
MOHOJIOTHYECKON U
TUAJIOTHYECKOU
dhopmamu peun.

HUHTEPECOB,
HaIpPaBJICHHBIX HA
U3y4eHUe
3aKOHOB XMMHH,
UHTEJJIEKTYyaJIbH
bIX YMEHUHI
aHaJIM3UPOBATh
uHpopMaIIo U
JIENIaTh BBIBOJIBI.

HN30MCPEBL TJIFOKO3bI

KaK CJIEJICTBUE
HAJIUYUSl B MOJICKYJIE
MOHOCaXapu0B
ACUMMETPUYHOTO
aToma yriepona.
Paznuuate rexcossl
D-psana mnst - u f-
roK03bl. OTpakaTh
CTPOCHUE  MOJIEKYJ
MOHOCaXapHuI0B

¢ moMomIbi  hopmyn
Xeyopca.

Paznuuate TIIOKO3Y
u  ¢dpykrozy 1o
COCTaBy, CTPOEHUIO
u  Ouonoruueckoit

pomu

KapTO4dKa

XapakTepu3oBaTh
CTPOEHUE  MOJIEKYII
JMCaxapuioB u
3alMChIBATh

YpaBHEHUsI peakIuil
TUAPOIIH3A.

Paznmuuatse

caxapo3bl, MAJIbTO3bI
" JIAKTO3Y 110
COCTaBy, CTPOCHUIO

u OMOJIOTHYECKON

Koncrmexr,
VHIUBUyAJIbHAS
KapTouka




o4 | T'enerndeckas CpaBHeHue

CBS3b CTPOECHUS U CBOMCTB

KUCJIOPOACOAEP | KHUCIOPOACOAEPHKALLL

JKaIuX UX OpPraHu4eCKUX

OPraHUYeCKUX COE€IUHEHMH.

COE€IUHEHHI BzaumocBs3n
TOMOJIOTHYECKHUX
PAIOB

ponu.  OnuceiBaTh
CTpOCHHE
MOJIMMEPHOM
LEMOYKH MOJIEKYJIbI
LIEJUTIOJIO3B, KaK
MPOAYKTa  peaKLuu
IIOJINKOH/IEHCALIUH
[-TITFOKO3BI.
XapakTepu3oBarb
XUMHYECKHE
CBOMCTBA
LICJTIOJIOBHI, cé
HaXOKICHUE B
npupoje
OHOJIOTUYECKYIO
pOIIb.

CpaBHuBarb
Kpaxmai u
LEJUTION03Y

CocraBisioT niaH
peleHus mpooIeMBbl.
PabotaroT o miany,
CBEPSTH CBOU
JEICTBUSA C LETBIO U,
npu
HEOOXOIMMOCTH,
WCIIPABIIATH OIINOKU
CaMOCTOSITENTEHO

Koncrmexr,
WHJMBHlyaJIbHAs
KapTouka

Tema 4: AzoTcoaepxaniue oprannyeckne coeafunenus (7 4)




o5 Amupl kucnoT. | [lonyuenne amugoB
HutpocoenuHeH | KHCIIOT.
us CdopmupoBatb
ITOHSTHE 0
HUTPOCOCTUHEHUSIX
26, | I erepounkimie CdopmupoBathb
CKHE IMOHSATHE 0
COeIMHEHHS TeTEPOIUKIMYECKIX
COEIMHEHMAX u
HYKJICMHOBBIX
kucinor. CpaBHUBATH
JHK u PHK u wux
poJib B Tepenayu
HACJIeICTBEHHBIX
MPU3HAKOB
OpraHHU3MOB H
OmocuHTe3e OeKa.
o7 | lenernyeckast CpaBHeHue
CBSI3b CTPOCHHS 1 CBOHCTB
A30TCO/CPIKAIIN | A30TCOACPKAIIIX
X OPTaHUYECKUX | OPTaHUIECKUX

KomMMyHukaTuBHbBIE:
MOHHUMasI TTO3UIUIO
JIPYroro, pa3inyarhb B
€ro pe4yu: MHEHHE
(TOuKy 3peHus),
JI0Ka3aTeJIbCTBO
(aprymeHTsI), paKThl U
T.J.

PeryasituBubie:
paboras 1mo
MPEIOKEHHOMY U
CaMOCTOSITENIbHO
COCTaBJICHHOMY ILJIaHY,
MCII0JIb30BaTh HapAly €
OCHOBHBIMH U
JIOTIOTHUTEIIbHBIE
cpencTBa (crpaBoyYHast
JUTEpaTypa, CI0KHBIE
npuOOpPHI, KOMIBIOTED).
Ilo3naBaTenbHbBIE:
npeoOpa3oBHIBATH
MH(pOpPMaLIUIO U3
OJIHOTO BUJIA B IPYTOil
(Tabnuily B TEKCT U
mp.);

BBIUYUTHIBATh BCE
YPOBHU TEKCTOBOM
uHpOpMaLnH.

dopmMupoBaHue
CTPEMIICHHUS K
camo00pazoBaHu
IO,
CaMOKOHTPOJIIO U
aHAJIN3y CBOMX
JICUCTBUU.

OnuceBaTh
CTpOCHUE U
CTPYKTYPhI MOJICKYJI
aMHJI0B KHCIIOT B
HHUTPOCOEINHECHUH,
XapaKTepU30BaTh UX
pob.

Koncrexr,
WHIMBHTyaJIbHAS
KapTOYKa

OnuceBaTh
CTpOCHUE Hu
CTPYKTYPBl MOJEKYII
reTEePOIUKIMYECKUX
COCIUHCHHI n
HYKJICMHOBBIX
kucnoT.  HasweiBaThb
COCTaBHEBIC JacTu
HYKJIEOTHU]IOB u
KIIacCU(PUITUPOBATH
HX.

CpaBuuBate PHK n
JIHK.
XapakTepru3oBaTh
POJIb HYKJIEMHOBBIX
KHUCJIOT B Iiepeayue
HAaCJICACTBECHHBIX

CBOICTB OpTraHnu3MOB

Koncrexr,
WHUBUAyalIbHAS
KapTOYKa

CocTaBISIOT IUIaH
pelIeHus mpoOIeMEbI.
PaGoratot o niany,
CBEPSITH CBOH

Koncnekr,
WHIUBUAyalIbHAS
KapTOYKa




COCIUHEHUN

COCTMHEHUM.
BzanmocBsa3p
TOMOJIOTHYECKHX
pAIOB

JIEHCTBHA C 1ICIIBIO U,
npu
HEOOXOINMOCTH,
HCIIPABIISATH OIIMOKHU
CaMOCTOSTEIILHO

28.

OBP B
OpraHU4YeCKOu
XUMHH

CdhopmupoBathb
MOHATHE 00
OKHUCIIUTELHO-
BOCCTAaHOBHUTEIIBHBIX
peakuusx, CTENeHb
OKHCIICHHS B
OpraHUYECKUX
COCIMHCHHAX. 3HATH
MPOLECCHI
OKHUCIICHHS H
BOCCTaHOBJICHHS.
Ba)KHEHIIIHE
OKHUCJIUTEIIH H
BOCCTaHOBUTECIIH.
[Ipumenars  mMerof
3JIEKTPOHHOTO
OanaHca JUIS
COCTaBJICHUSA
ypaBHEHUH
OKHUCJIUTEIBHO-
BOCCTaHOBUTECIILHBIX
peaKuui.

OnuceIBaTh
OKHCJIUTENBHO-
BOCCTAHOBUTEJIbHEIE
peakuuu. OTIn4aTh
UX oT peaxkiui
obMeHa.

3aImchIBaTh
ypaBHEHUs
OKHUCJIUTEIBHO-
BOCCTaHOBHUTEIIbHBIX
peakLuii ¢ IIOMOLIBIO
METO/I0B
3JIEKTPOHHOTO
Oananca

KoHcrexr,
WHIUBUyaJIbHAs
KapTouka

29.

KauecTtBeHHbIE
peakuuu Ha

O1M4arhb o
KAuyeCTBEHHBIM

Cob6nrogaTe mpaBuia
TCXHUKN

Koncrmexr,
VHIUBUyAJIbHAS




OpTraHU4Y€CKUC
BEIICCTBA

peaxkuusam u
UICHTUQUIHPOBATH
OpraHu4ecKue
COCJIMHECHHUS

0€30MacHOCTH  TMpU
pabore c
1a60paTOPHBIM
o0opynoBaHueM,
HarpeBaTeIbHBIMU
npubopamu,
XUMHUYCCKHUMH
peaKTHUBaMHU.
DKOHOMHO u
9KOJIOTHYECKH
IrPaMOTHO
oOpariaTbCsi C HUMHU.
HccnenoBats
CBOICTBa
OpPTaHHYECKUX
BEIIECTR.
Ha6mronate
XUMHYECKHE
SIBIICHUSA U
(ukcupoBaTh
PE3YIIbTATHI

KapTO4dKa

30.

Pemenne 3amau
Ha
KOHIIEHTPALUIO
BEIIIECTB

Pemenne pacu€rHbix
3a/1a4 Ha OCHOBE
pa3IMYHbIX
KOHILICHTpALU B
pacTBopax
OpraHU4eCKOro
COCIMHEHMS
pa3INYHBIX

Pemars 3amaum 1o
TEME.

[IpoBoauTh OILIEHKY
COOCTBEHHBIX
JOCTH)KEHHUI

B YCBOEHUU TEMBI.
KoppekTupoBatb
CBOM 3HAHMSA B

Koncrmexr,
WHIUBUyAJIbHAS
KapTouka




KJIaCCOB.. COOTBETCTBUH
C IJTAHUPYEMBIM
pe3yJIbTaToM
31. Pemenne Pemenue Pemate 3agaun mo | Koncmoekr,
KOMOMHHPOBAHH | KOMOMHUPOBAHHBIX TEME. WHJIMBHTyaJIbHAs
BIX 33724 pacuy€THBIX 3a/1a4 [IpoBoauTh OLEHKY | KAPTOUYKA
COOCTBEHHBIX
NOCTW)KEHUH
B YCBOCHUU TEMBI.
KoppekTupoBatb
CBOM 3HAHMA B
COOTBETCTBUHU
C TUTAHUPYEMBIM
pe3yJIbTaToM
Tema 5: Ilostumepsbl U OMOJIOrHYECKH-AKTUBHbIE BelecTBa (3 4)
32. Cunres OnuceIBaTh ITo3naBaTebHBIE: ITonnmanue OnuceiBath peakunu | KoHcrnexkr,
MOJIUMEPOB CTpPOEHHUE KIacCU(UIIUPOBATH eIUHCTBA MOJIMMEpPU3ALUU WHJMBHlyaJIbHAs
MOJIMMEPOB: OOBEKTHI U SIBJICHUS, €CTECTBCHHO- Y UCIIOJI30BATh MOH | MIPOEKT
MOHOMED, TOJIUMEP, [BBISBIATH MPUUUHHO- Hay4YHOU SITUST XUMHUH
3JIEMEHTAPHOE CJICICTBCHHEIC CBS3H; KapTUHBI MUPA; BBICOKOMOJIEKYJISIPH
3BEHO, CTEeNEeHb [MPOBOANTH HabMoneHue, | GOpMHUpPOBAHUE BIX COCIMHEHMIA:
MOJIMMEPU3AITUH. ITeJIaTh BHIBOJBI, yMEHUs MOHOMED, TOJIUMED,
3HaTh JIMHEWHBIE, CTPYKTYPUPOBATh IPaMOTHOTO 3J€MEHTapHOE
pa3BETBJIEHHBIE U pH(bOpMAaIIHIO, oOparteHus ¢ 3BEHO, CTEICHD
ceTyarble (CIIUTHIC) COCTABIIATH CIIOKHBIN BCIISCTBAMH B MOJIMMEPU3ALINH,
MOJIMMEPHI, IIaH TeKCTa XAMHYECKOH JINHCEHHBIE,
cTepeoperyisipuble U [PeryJsiTUBHbBIE: 7a00paTOpUM U B | Pa3BETBICHHBIC i

HECTEePEOPETYISIPHBI
€ MOJIMEPBI.

(hopmMyTupOBaTh 1EITb

YpOKa M CTaBUTh 3a7a4H,

OBITY,
OTBETCTBEHHOTO

ceTyathie (CIIUTHIC),
MOJIMMEPBI,




Knaccudunuposats

HOJIMMEpPBI o
OTHOLLICHHIO K
HarpeBaHuIo:
TEPMOILIACTUYHbBIE

U TEPMOPEAKTUBHBIE

HEO0OXOIUMBIE IS €€
ITOCTHIKCHHS;
MJIAaHUPOBAThH CBOIO
eATeIbHOCTD U
MIPOTHO3HPOBATH €€
pE3yNbTaThl; padboTaTh

MOJIUMEDBL. [0 TUTaHY, CBEPSATH CBOU
ECTBUS C LENbIO U IPU
HEO0XOIUMOCTH
KOPPEKTUPOBATh
OLINOKU
CaMOCTOSITEJIbHO
KoMmyHukaTuBHbIE:
CTPOUTH PEUCBHIC
BBICKA3bIBAHUS B YCTHOM
M TUCbMEHHOU (popme;
ApPryMEHTHUPOBATh CBOIO
TOYKY 3pECHHUSI.
33. DepMEHTBHI. 3HaTh CBONCTBA
I'opMoHEI (bepMeHTOB "
TOPMOHOB,
XapaKTEepU30BaTh
JIeHATypalus,
TUAPOIH3.
buonornueckue
byHKIIUU
(bepMeHTOB u
OEIKOoB.

OTHOUICHHUS K
yuaebe,
TOTOBHOCTHU U
CHOCOOHOCTH K
CaMOpPa3BHUTHIO H
camo00pazoBaHu
IO,
CaMOCTOSITENILHOC
TH B
npuoOpeTeHnr
HOBBIX 3HAaHUU U
YMEHUH, HaBBIKOB
CaMOKOHTPOJISI
CaMOOIICHKHU

TEPMOILJIACTUYHBIE U
TEepPMOpEaKTHBHbIE
HOJIMMEpBI, CTEpeope
T'YJISpHBIC U
HECTEPEOPETYISIPHBI
€ TTOJINMEPHI.
Knaccudunuposats
HOJMMEpPHI o
Pa3INYHbIM
IpU3HAKAM: o
CTPOEHHUIO,
criocobam
HOJTy4YCHUS
OTHOIICHHIO K
HarpeBaHuIo.
Paznuuare nonumep

M3aIHI0 U

TTOJINKOHICHCAIIHIO.

OnuceiBaTh Koncnekr,
CBOMCTBa (PEPMEHTOB | HHAUBUyaJIbHAS
¥ TOPMOHOB. MIPOEKT

3HaTh OTJINYUS
(dhepMeHTOB oT
TOPMOHOB.

Ha ocHoBe
MEKITPEIMETHBIX
CBsI3el ¢ OmoJoruei
pacKpbIBaTh

UXOMOJIOTHUECKYIO




POJIb B ) KUBBIX

34.

BuraMuHEL.
JlexapctBa

Knaccudunuposarsb
BUTAMHUHBI u
JIEKapTCBa,
XapaKTepu30BaTh HX
OHOJIOrHYECKHUeE
byHKIIUN

opraHu3max
OnuceiBaTh KoHcrmexr,
CBOMCTBAa BUTAMHHOB | HHIUBUIyaJIbHAS
U JICKapCTB. MPOEKT

Ha ocaoBe

MEXITPEIMETHBIX

cBs13el ¢ Ononoruei
pacKpbIBaTh
UXOHOJIOTUYECKYIO
POJIb B JKUBBIX
opraHu3max




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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