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IInanupyembie pe3yJabTaThbl 0CBOCHHUS Y4eOHOI0 peaMera

Jannast yaeOHasi mporpamma 00eCcTieunBaeT JOCTHKCHUS CICIYIOIINX PEe3yIbTaTOB
yuebHoro npeamera «Xumus» y ydanuxes 10 kiaccoB yriyO0iaEHHOTO ypOBHS U3YUEHUST XUMHUH

npeomemmbsle pe3yibmamosl 0C60EHUA KypCd:
1) B noznasamenvhoui cghepe:

a) 1aBaTh OIPEAEICHUS U3yUYECHHBIM OHSTUSIM;
0) OIUCHIBAaTh IEMOHCTPALMOHHBIE M CAMOCTOATEIBHO POBEICHHbIE IKCIIEPUMEHTHI,
UCIIOJIB3YS JIJIS1 3TOI'0 €CTECTBEHHBIN (PYCCKHIM, POJHON) A3bIK U SI3bIK XUMUH;

B) 06’I)$ICH$[TI) CTPOCHUC U CBOWCTBA HU3YYCHHBIX KJIACCOB HCOPTAaHNYCCKUX U OPraHUYCCKUX
COCIUHCHMI,

r) KJ'IaCCI/I(bI/II_II/IpOBaTB HN3YUCHHBIC 00BEKTHI U SABJICHUA,

1) Ha0Jt0/1aTh AEMOHCTPUPYEMBIE U CAMOCTOSITENIBHO IIPOBOIUMBIE OIBITHI, XUMUUECKHE
peakuuu, IPOTEKAIOUIUE B IPUPOJE UB OBITY;

e) HUCCICA0BATh CBOICTBa HCOPTraHNYCCKUX U OPIraHNYCCKUX BCIICCTB, OMMPECACIIATh UX
MMPUHAJICIKHOCTh K OCHOBHBIM KJIaCCaM COCHHHGHHﬁ;

)K) O606H_IaTB 3HaHHUA U ACTIaTh 000CHOBaHHbBIE BbBIBOABI O 3dKOHOMCPHOCTAX U3MCHCHHA
CBOMCTB BCIICCTB,

3) CTPYKTYpUpPOBATh yueOHYIO HH(OpMaIHIo;

1) UHTEPIPETUPOBATh HHPOPMALIHIO, TTOTYYEHHYIO U3 APYTrMX UCTOYHUKOB, OIICHUBATh €€
Hay4YHYIO IOCTOBEPHOCTE;

I() O0OBICHATH 3aKOHOMCPHOCTU MMPOTCKAHUA XUMHYCCKUX peaKHHﬁ, MPOTHO3UPOBATH
BO3MOXXHOCTDH UX NPOTCKaHUA Ha OCHOBC 3HAHWH O CTPOCHUHU BCIICCTBA U 3aKOHOB
TEPMOIANHAMUKHU,

J1)0OBSACHITH CTPOCHHE aTOMOB 3JIEMEHTOB 1—4-T0 MEpHOJI0B C HCIIOJIb30BaHUEM
3JIEKTPOHHBIX KOH(UTYpaI1il aTOMOB;

M) MOACIINPOBATH CTPOCHUC HpOCT@ﬁIlIPIX MOJICKYJI HCOPTraHUYCCKUX U OPraHUYICCKHUX
BCIICCTB, KPHUCTAJIIIOB,

H) MPOBOJIUTH PACUYEThI 0 XUMHUUYECKUM (HOpPMYJIaM U YpaBHEHUSIM;
0) XapaKTepH30BaTh U3yUCHHbIE TEOPHH;

H) CaMOCTOATCIIbHO I[OGLIBaTL HOBOC 114 ce0s XUMHYECKOE 3HAHUC, UCIIOJIb3YA IJId 3TOTO
JOCTYIIHBIC HCTOUYHHUKHN I/IH(l)OpMaI_H/II/I;



2. B YEeHHOCMHO-OPUEHMAYUOHHOU chepe — TIPOTHO3UPOBATH, AHAIU3UPOBATH U OLIEHUBATH
MOCIIEACTBHSI ISl OKPY>KaloIel cpebl OBITOBON U MPOU3BOACTBEHHON NEATEIHbHOCTH
YyeJioBeKa, CBA3aHHOM C 1epepadOTKON BEIEeCTB;

3. B mpyoosoii cghepe — CaMOCTOSTEIILHO TIAHUPOBATH U TIPOBOIUTH XUMHUUYECKUI
JKCIIEPUMEHT, coOI0/1ast paBuia 0e30nacHON paboThI C BELECTBAMH U JJaOOPATOPHBIM
000pyI0BaHUEM;

4. B cgepe guszuueckoll Ky1omypsl — OKa3bIBaTh MEPBYIO IIOMOIIb [IPU OTPABJICHUSX,
0KOTax W JIPYTHX TPaBMaX, CBA3aHHBIX C BEIIECTBAMU M JTAOOPATOPHBIM
000pyTI0BaHUEM.

BrinyckHUK Ha yriTyOJI€HHOM YPOBHE HAYYHUTCS:

pacKkpbIBaTh HA IPUMEpaxX PoJib XUMUH B (POPMUPOBAHUM COBPEMEHHON HAyYHOUN KapTUHBI MUpa
U B IMPaKTUYECKOW JEATEIbHOCTH YEJIOBEKa, B3aUMOCBS3b MEXKAY XUMUEH U JIPYTrUMHU
€CTECTBEHHBIMU HAayKaMU;

WJUTIOCTPUPOBATH HA MPUMEPAX CTAHOBIICHUE U 3BOJIFOLUIO OPraHUYECKON XMMHUU KAK HAYKH Ha
Pa3IMYHBIX UCTOPUYECKUX 3TaAIaX €€ pa3BUTHUS;

YCTaHABJIMBATH IPUYMHHO-CIICCTBEHHBIE CBSI3M MEKJY CTPOCHHEM aTOMOB XHUMHUYECKUX
3JIEMEHTOB U MEPUOJANYECKUM U3MEHEHHEM CBOMCTB XMMUUYECKHX AJIEMEHTOB U UX COCAUHEHUN
B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKUX JIEMEHTOB B IEPUOIUYECKON CUCTEME;
aHaJIM3UpPOBATh COCTaB, CTPOCHHE M CBOICTBA BEILIECTB, NPUMEHSS IOJIOKEHUS OCHOBHBIX
XUMHUYECKUX TEOPUH: XMMHUYECKOTO CTPOEHUs opraHudeckux coeauHeHuit A.M. byrieposa,
CTPOEHHUSI aTOMa, XUMUYECKOMN CBA3H, JJIEKTPOIUTHUYECKON JTUCCOLMALUNA KUCIOT U OCHOBaHUM;
YCTaHABJIMBATh IPUUYMHHO-CJIEACTBEHHBIE CBA3U MEXKIY CBOMCTBAMU BEILIECTBA U €r0 COCTABOM
U CTPOCHHUEM,;

MPUMEHATh TMpaBWia CUCTEMATHYECKOM MEXKIYHAPOAHOM HOMEHKIATypbl KaK CpEACTBA
pa3ianyueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBIISITh MOJICKYJSIDHBIE M CTPYKTYpHBIE (DOPMYIIBI HEOPTaHWMYECKHX W OPTaHMYCCKHX
BEIIECTB Kak HocutTeiaed wuHpopManmuu O CTPOGHHUH BEIIECTBAa, €ro CBOMCTBaX U
IIPUHAJIEKHOCTH K OIPEIEICHHOMY KJIacCy COCIMHEHMI;

OOBSCHATH MPUPOAY U CHOCOOBI 00pa30BaHUs XMMHYECKOW CBSI3M: KOBAJICHTHOH (MOJSPHOM,
HETOJISIPHOM ), MOHHOM, METANTHYECKON, BOJOPOJHON — C IETBI0 OMPEACNICHUS XUMUYECKOU
AKTUBHOCTH BEIIECTB;

XapaKkTepu30BaTh (PU3NYECKHE CBOWCTBA HEOPTaHMYECKMX M OPraHWYeCKUX BEIIECTB U
YCTaHABIMBATh 3aBUCHUMOCTh (DU3NYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAILTHYECKON
pELIETKY;

XapaKkTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHHHM XHMHMUYECKHMX CBOWMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHHM, BHICIITUX OKCHJIOB U THAPOKCHJIOB;

NPUBOAUTH MNPUMEPBl XUMHUYECKHX PpEAKIHMI, pPaCKpbIBAIOIIMX XapaKTepHbIE XHUMHUYECKHUE
CBOWCTBA HEOPTraHMYECKUX M OPraHMYECKUX BEHIECTB HW3YUYCHHBIX KJIACCOB C LEJIBI HX
uAeHTU(GUKAINHI U 00BICHEHUS 001aCTH IPUMEHEHUS;

ONpeAeNsTh MEXaHW3M pEAKIHH B 3aBUCUMOCTH OT YCJIOBHHI TMPOBEICHUS PEAKUHH U
MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIIMi Ha OCHOBE TUIA XUMUYECKOU
CBSI3M M aKTUBHOCTH PEAareHTOB;

YCTaHABIMBATh 3aBHUCHMOCTh PEAKIIMOHHON CMOCOOHOCTH OPraHWYeCKHUX COEIUHEHUH OT
XapakTepa B3aUMHOTO BIIMSIHUS aTOMOB B MOJIEKYJIaX C IIE€JIbI0 MPOTHO3UPOBAHUSA MPOTYKTOB
peakiuy;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTM XHUMHYECKOM PEAKIMU MU CMENIEHUS XHUMHUYECKOrO
paBHOBECHS] OT pA3IMYHBIX (AKTOPOB C IENbI0 OMPEASICHHUs] ONTHUMAIBHBIX YCIOBUMN
MPOTEKAHUS XUMHYECKUX MPOIECCOB;

YCTaHaBIMBATh TE€HETUYECKYIO CBS3b MEXIY KJIacCaMM HEOPraHMYECKUX M OPraHuyecKHX
BEIIECTB I OOOCHOBAHUS MPUHIUIHUAIBLHON BO3MOXKHOCTH TOJTYyYEHUS HEOPTaHUYECKUX U
OpPraHWYECKUX COEIMHEHMM 3aJaHHOTO COCTaBa U CTPOCHUS;



noa0MUpaTh peareHThl, YCIOBUSA U ONPEAEATh NPOAYKThl PEAKIIMHA, MO3BOJIAIONINX PEaTU30BaTh
7a0opaTOpHble M MPOMBIIIJICHHBIE CIIOCOOBI MMONYyYEHHsS Ba)KHEHIINX HEOPraHWYECKHX U
OpPraHUYECKUX BEIECTB;

OTpeNeNATh XapakTep Cpenbl B pe3yibTaTe THAPOIM3a HEOPraHMYECKUX M OPTaHUYeCKUX
BEIIECTB M INPUBOJIUTH IMPUMEPHl T'MIPOJIM3Aa BELIECTB B IOBCEJHEBHOM >KU3HU 4YEJIOBEKA,
OMOJIOTMYECKUX OOMEHHBIX MPOLIECCAX U MPOMBIIIICHHOCTH;

OPUBOAUTh  INPHUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuid B IpUpOAe,
MPOM3BOJICTBEHHBIX IPOIIECCaX U KU3HEACATEIbHOCTH OPTaHU3MOB;

000CHOBBIBaTh MPAKTHUECKOE UCIOJIb30BAHUE HEOPIaHUYECKUX U OPraHUYECKUX BELIECTB M UX
peaKuii B IPOMBIIIJICHHOCTH U OBITY;

BBINOJIHATh XUMHUUYECKUH SKCIEPUMEHT IO PACHO3HABAHUIO U MOJIYYEHUI0 HEOPraHMYECKUX U
OpPraHUYECKUX BEIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccaM COEJAMHEHHH, B COOTBETCTBHHU C
IpaBUIaMU U IpueMaMu 0e30macHOM paboThl ¢ XMMHUYECKHMH BELIECTBAMHU U JIAOOPAaTOPHBIM
000pyI0BaHUEM;

IPOBOJUTH pacyeTbl Ha OCHOBE XHMHYECKHUX (OpPMYNI M ypaBHEHHUH peakLuil: HaxoKIeHue
MOJIEKYJISIpHOM (OPMYJIBI OPraHMYECKOTO BEIIECTBA IO €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, WIM IO MPOIYKTaM CTOpaHMs; pacdeThl MacCOBOW 10U
(Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJUYECTBA BEILECTBA)
IPOAYKTOB PEAKIMH, €CIUM OJHO U3 BEIIECTB JAaHO B M30bITKE (MMEET NPUMECH); PacdeThl
MaccoBOW WJIM OOBEMHOW JOJNM BBIXOJA MPOAYKTA PEAKIUH OT TEOPETUYECKH BO3MOXKHOTO;
pacyeTsl TeroBoro 3ddexra peakuuu; pacyeTbl 00bEMHBIX OTHOLICHUH I'a30B MIPU XUMHUYECKUX
PEaKIusIX; pacyeTsl Macchl (00beMa, KOIMYEeCTBA BEIIECTBA) MPOAYKTA PEaKIUH, €CIIH OJHO W3
BEILIECTB JIaHO B BUJIE PACTBOpA C ONpPE/ICICHHOM MacCOBOM J0J1el paCTBOPEHHOI'O BEILLIECTBA;
UCTIOJIB30BaTh METOJBl HAYYHOTO TIO3HAHUS: aHAIW3, CHHTE3, MOJEIMPOBAHUE XHUMHUYECKHX
IPOLIECCOB M SIBICHUH — MpHU pelleHUM Y4eOHO-HCCIeN0BaTENbCKUX 3aJad IO H3YYEHUIO
CBOWCTB, CITOCOOOB TOIYYEHHUS M PACIIO3HABAHMSI OPTaHUYECKHUX BEIECTB;

BJIAJETh IpaBWJIaMM O€30MacHOro oOpalleHuss C €JKUMH, TOpPHYMMU M TOKCHYHBIMHU
BEIIECTBAMH, CPEACTBAMHU OBITOBOI XHMUHU;

OCYLIECTBIIATh MOUCK XHMMHUYECKOH wMHpOpMalMM MO Ha3BaHUAM, UACHTU(HUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTUYECKH OLIEHMBATh U MHTEPIPETUPOBATh XMMHUYECKYI0 HMH(OpPMAIHIO, COJEpKallyrocs B
COOOIICHUAX CPEICTB MaccoBoW WHGopMmanuu, pecypcax MHTepHeTa, HaydHO-TIOMYISPHBIX
CTaThAX C TOYKU 3PEHHsI €CTECTBEHHO-HAyUYHOU KOPPEKTHOCTH B LIEJISX BBISBICHUS OIIMOOYHBIX
CyXJIeHui u popmMupoBaHusi COOCTBEHHOM MMO3HIIHH;

yCTaHaBJIMBATh B3aUMOCBS3H MEX]y (haKTaMH U TEOpHEel, MPUUYNHON U CIEICTBUEM TP aHAIIN3E
NpoOJeMHBIX CHTyallMid M OOOCHOBAaHMHM TMPUHUMAEMBIX PEIIEHWH Ha OCHOBE XHMHUYECKHX
3HAHUM;

NPEICTaBIATh MYTH pEIICHUS TII00aIbHBIX MPOOIEeM, CTOSIIMX TMepel] YelOBEYECTBOM, M
NEPCHEKTUBHBIX HAMPABICHUN Pa3BUTUS XUMHUYECKUX TEXHOJIOTHI, B TOM 4YHCIE TEXHOJOTUH
COBPEMEHHBIX MaTepUAIIOB C Pa3IMYHON (PYHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX MCTOYHHUKOB
CBIPbs, NEPEPAOOTKU U YTHIIN3AIUH TPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB.

BoimyckHUK Ha yriiyOJIeHHOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYYHUTHCS:

(1)OpMy.]'II/IpOBaTI) LEJIb HMCCICAOBAHUS, BEIABUI'ATh U MPOBEPATH SKCIICPUMEHTAJIBHO T'MIIOTE3BI O
XMMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH BCTYIATh
B XMMHYECKHE PEAKIINH, O XapaKTePe U MPOAYKTAX PA3IUYHBIX XUMHUUECKUX PEAKIINIA;
CaMOCTOSITENIFHO TIJIAHUPOBAaTh U MPOBOJUTH XHUMHYECKHE SKCIIEPUMEHTHI C COOJIIOJCHHEM
paBuJI 6€30MacHOl paboTHI ¢ BEIIECTBAMU U J1a00paTOPHBIM 000PYI0BaHHUEM;
UHTEPIPETHPOBATh JAaHHBIE O COCTaBE M CTPOEHUM BELIECTB, IOJYYEHHbIE C MOMOIIBIO
COBPEMECHHBIX (1)H3I/IKO-XI/IMI/I'-IGCKI/IX METOAO0B,



OINMCHIBATh COCTOSHHUE DJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHHUYECKHX
NpPEJCTAaBICHUNA O CTPOSHHHM aToMa Ui OOBSICHEHHUS pe3ylIbTaTOB CHEKTPAIbHOTO aHaIN3a
BELICCTB;

XapakTepU30BaTh POJIb A30TOCOAEPIKAUX TETEPOLMKIMYECKUX COCAVMHEHUN U HYKJICHHOBBIX
KHCJIOT KaK BaKHEHIINX OMOJIOrNYECKH aKTUBHBIX BEIIECTB;

IIPOrHO3MPOBATh BO3MOYKHOCTb IPOTEKAHHUS OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM,
JeKaMX B OCHOBE IPUPOIHBIX U IIPOM3BOACTBEHHBIX ITPOLIECCOB.

Jluunocmmnote pes3yibmambl 0C60EHUA XUMUU:

1. B yennocmuo-opuenmayuoHuol cghepe— TyBCTBO TOPAOCTH 38 POCCHICKYIO
XUMHYECKYIO HAyKy, TYMaHU3M, OTHOIICHUE K TPYAY ,I€JIeyCTPEMICHHOCTb;

2. B mpy0oeoli cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasibHEHIIIEH
00pa3oBaTenbHON U MPO(EeCCHOHAIBHOM TPAEKTOPHUH;

3. B nosHasamenvbHou {KOSHUMUBHOU, UHMELLEeKMYalbHol)chepe — yMEHUE YIPaBIISTh
CBOEH II03HABATEJIBHON JEATEIbHOCTBIO.

Memanpeomemmoie pe3yibmamosl 0C60CHUA XUMUU'

1. ucnonb30BaHHE YMEHUN U HABBIKOB PA3JIMYHBIX BUJOB II03HABATEIHHON JESITENLHOCTH,
MIPUMEHEHUN OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-UH(POPMAIIMOHHBIN aHAJIN3,
MOJICTUPOBAHUE) JUISIU3YyUEHUS Pa3IMYHBIX CTOPOH OKPY>KaIoIIel 1eHCTBUTEIBHOCTH;

2. WCIIOJIb30BAHME OCHOBHBIX MHTEIUICKTYAIBHBIX ONEPAIHii:(pOPMYyTUPOBAHUE TUIIOTE3,

aHaJIU3 U CUHTE3, CpaBHEHUE, 0000IIIeHHEe, CUCTEMATHU3AIIHs, BHISIBIICHUE IPUIUHHO-

CJICZICTBEHHBIX CBS3EH, IIOMCK aHAJIOTOB;

yMEHHUE TeHEPUPOBATH UJICU U ONPEIEIISTH CPEJICTBA, HEOOXOIUMBIE JIJISl UX peaTu3allli;

YMEHHE OMPEENATh UENH U 3aJIa4H e TEIbHOCTH, BHIOMPATh CPEACTBA peaTn3aliu

LEJIM U IPUMEHSATh UX HA MPAKTUKE;

5. HCMOIb30BaHUE PA3TUYHBIX HCTOUYHUKOB I MOMYyYEHUS] XUMUYECKON nHpopmanuu,
MMOHUMaHNE 3aBUCUMOCTH COJIep KaHus U ()OpMBI TIPeICTaBICHHs] HHPOPMAIINH OT Teei
KOMMYHUKAIMU U aJpecara.

»w

OcHnogHoe cooeprcanue Kypca

OCHOBBI OPTraHNYECKON XUMUU
[losiBneHne M pa3BUTUE OPraHUYECKOM XMUMHUHU Kak Haykd. [IpenMer opraHnueckol XHWMHH.
MecTo W 3HaY€HHWE OPraHUYECKOW XWMHHM B CHUCTEME €CTECTBEHHBIX HayK. B3amMOCBs3b
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB.
XVUMHYECKOE CTpPOCHHE KaK TMOpSJAOK COECIMHEHUS AaTOMOB B MOJIEKYJE COIJIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TMOJOKEHUS TEOPUHM XHUMHUYECKOTO CTPOEHHUSI OpPraHuYecKHX
coennHeHuil A.M. BytiepoBa. YTriepoaHbIil CKeIeT OpraHM4eckoil MmoJekynsl. KpaTtHocTs
XUMUYECKOM CBSI3U. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHYECKOTO CTPOCHHUS MOJIEKYIL.
Uzomepust u uzomepsl. [lonstue o dyHkumonanpHoOi rpymme. IlpuHuunel kiaccupukanuu
OpTaHWYECKUX COeAMHEeHM. MeXIyHapoaHas HOMEHKJIATypa M MPUHIUIB 00pa3oBaHUS
Ha3BAHUN OPraHUYECKUX COCTUHECHUH.
Knaccudpukanms ©u  OCOOCHHOCTH  OpPraHMYECKUX  peakiuil. PeaknnoHHBIE I[EHTPHI
ITepBoHavasibHBIE TOHATHS O TUMAX U MEXaHU3MAaX OPraHUYECKUX peakiuid. ['oMOIuTHYECKU 1
TeTePOIMTUYECKUIT pPa3pbIB KOBAJCHTHONW XHMMHYECKOW CBsizu. CBOOOMHOPATUKATBHBIA U
WOHHBIN MeXaHU3MbI peakiuu. [lonsTre o Hykineoduie u snexkTpodue.
AnKaHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYIbl METaHA. Sp3-THOPHAN3AIUS
opOutaneii aromoB yriepoaa. [omonormueckwii psg w  obmas Gopmyna aaKaHOB.
Cucrematnueckass HOMEHKJIATypa alKaHOB W paaukanoB. M3omepus yriepoJHOro CKelera.
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®dusnyeckue CBOWCTBA alKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHS (DU3HUYECKHUX CBOMCTB.
XVMMHUYECKHE CBOMCTBA  alKaHOB: TAJOT€HHUPOBAHME, JETMJIPUPOBAHUE, TEPMHUUYECKOE
pas3yioKEeHUe, KPEKUHI KakK CHOCOOBbl MOJIydeHHs] BaKHEHIIMX COEIMHEHMH B OpraHMYeCKOM
cuHTe3e. ['opeHre ankaHOB KaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B IIPOMBILIJIEHHOCTH U
ObITy. M30Mepu3anus Kak crnoco0 MoJIydeHHsI BBICOKOCOPTHOrO OeH3uHa. MexaHHM3M peakLuu
cBOoOOIHOpauKanbHOTO 3amerienus. [lomyuenune ankanoB. Peakius Bropua. Haxoxnenue B
IPUPOJIE U IPUMEHEHHUE AJTKAHOB.

[Muknoankanpl. CTpoeHne MOJIEKYyNl LUKIOaIKaHOB. OOmas QopMmyna IHUKIOAIKAHOB.
Homenknatypa  nukioankaHoB.  V3omepuss — LUKJIOAJKaHOB:  YIJIEPOJHOIO  CKeJeTa,
MEKKIIaCCOBAsi, MPOCTpAaHCTBEHHAs (IHc-TpaHc-u3oMepusi). Crienuduka CBOWCTB HUKIOATKAHOB
C MaJIbIM pa3MepoM LUKJa. Peakiinu npucoeAMHEeH s U PaJUKaJIbHOTO 3aMeIIEeHUs.

AJKeHBI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIbI STHIICHA. SP2-THOPUIU3AIIHS
opbuTaneil aToMOB yriaepoja. - U m-cBsi3u. ['omonoruueckuil psaa u obmas Gpopmyiia aaKeHOB.
Homenknarypa ankeHoB. M3omepusi ankeHOB: YIJIEPOJHOIO CKEJIETa, IOJOXKEHHS KpaTHOM
CBSI3U, MPOCTPAHCTBEHHas (LMC-TpaHC-U30Mepusi), MexKiaccoBas. Puznyeckue CBOMCTBA
ankeHoB.  Peakuuu  2eKTpOQMIBHOIO  NPUCOEAMHEHMs]  KaKk  Ccloco0  MOJIyuyeHus
(GYHKLIHMOHAJIBHBIX INPOM3BOJHBIX YIiIeBOA0poa0B. [IpaBuno MapKkoBHHMKOBA, €ro 3J€KTPOHHOE
o0ocHoBaHue. Peaknuu okucieHus u nonuMepusanuu. [lonmaTHiIeH Kak KPYNHOTOHHAKHBIN
HPOAYKT XUMHUYECKOr0 MPOU3BOACTBA. [IpoMbllIeHHBIE U J1TAOOPATOPHBIE CIIOCOOBI MOTYyYSHUS
ankeHoB. [IpaBuiio 3aiinesa. [IpuMenenue ankeHoB.

Ankanuensl. Knaccudukanus ankaJueHOB IO B3aUMHOMY PACIIOJIOKEHHMIO KPaTHBIX CBs3ed B

MoJjekyie. OcoOEHHOCTH 3JEKTPOHHOTO M IMPOCTPAHCTBEHHOro CTPOCHUS COIPSIKEHHBIX
ankagueHoB. OOmas ¢opmyna ankaaueHoB. HomeHkimaTypa W HW30MEpHs  aJKaJHWEHOB.
@usnyeckue CBOMCTBA  ANKAaJUEHOB. XHUMHUYECKHE CBOMCTBA  aJKaJUEHOB: PEAKUUU
IpUCOEANHEHUs (THIpPUPOBaHUE, TAJOICHUPOBAHME), TOPEHUS U nojaumepuszanuu. Bxman
C.B. JlebeneBa B mnojyyeHME CHHTETHUECKOro Kayuyyka. Bynkanuzanus kaydyka. Pe3una.
MHuoroo0pa3ue BUJOB CHUHTETUYECKHMX KayuyyKoB, UX CBOWcTBa M mpumeHeHue. Ilomyuenue
AJIKaIMECHOB.

ANKUHBI. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJbl —alleTWeHa. Sp-
ruOpuu3anus opouTaneit aromoB yriepoaa. ['omonorunueckuii psa u obmias GopMyia aaKuHOB.
Homenknarypa. M3omepus: yriaepoJHOTO CKeEJIeTa, MOJOXKEHU KPATHON CBSI3U, MEXKKIIACCOBAs.
PuznyecKue CBOMCTBA AIKMHOB. XMMUYECKHE CBOMCTBA AJIKMHOB: PEAKLUU IPUCOEIUHEHNUS KaK
Croco0 MoJy4yeHus MOJIMMEPOB U JPYTUX IMOJIE3HBIX NPOAYKTOB. Peakuuu 3amenienus. ['openue
aleTWJIEHa KaK MCTOYHHMK BBICOKOTEMIIEPATYpHOIO IIAMEHM JJI CBAPKM M PE3KU METAJUIOB.
[Tonyuenue aneTuseHa NUPOJIU30M METaHa U KapOuIHBIM MeToioM. [IpumMeHeHue aneTuieHa.
Apenbl. Hcropust oTkpbiTHst OeH30i1a. COBpeMEHHBbIE INpEACTaBIECHUS 00 HIIEKTPOHHOM H
IIPOCTPAHCTBEHHOM CTpPOEHUU OeH3ona. l3omepuss M HOMEHKJIATypa TOMOJOIOB OeH301a.
Obmas ¢opmyna apeHoB. dusnyeckue cBoicTBa OeH307a. XMUMHMUYECKHE CBOWCTBa OeH30ia:
peakiuu  SIEKTPOPUIBLHOTO 3aMelIeHus (HUTPOBaHUE, TaJOTEHUPOBAHHE) KaK CIOco0
MOJIyYEHUSI XHUMHUYECKUX CpPEICTB 3aIlMThl PACTEHUH; NPUCOEAUHEHHS (THAPHUPOBAHMUE,
raJIOrTeHHPOBAaHNE) KaK JJOKa3aTeIbCTBO HEMpEebHOTO XapakTepa 6eH3omna. Peakius ropeHus.
[Tony4yenue Genzona. OcOOEHHOCTH XMMHUYECKHX CBOMCTB Toslyosna. BzaumHOe BiHsiHHE aTOMOB
B MoJjekyse Tonyosa. OpueHTanuoHHbBIE >PdeKkThl 3aMmectutenell. [IpumMeHeHHe TroMOoJIOroB
OeH3ona.

Cnuptsl. Knaccuduxanus, Homenknarypa cnuptoB. ['omonornueckuit pan u odmas Gopmyna
IpEIENbHBIX OJHOATOMHBIX cnupToB. M3omepus. ®dusmueckue CBOWCTBA IPEAEIBHBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas cBA3b MEXIy MOJIEKYIaMH U €€ BIHUSHHUE Ha (pU3NYecKue
CBOWCTBA CIUPTOB. XHUMHYECKHE CBOMCTBA: B3aMMOJEHCTBHE C HAaTpHUEM Kak CHocod
YCTAaHOBJICHUS] HAJUYUS THAPOKCOTPYMIBI, C TAJOr€HOBOJOPOAAMHM KaK CIOCO0 MOydyeHUus
pacTBOpHUTENEH, BHYTPU- U MEXMOJIEKYJIsSIpHas AeruapaTtanus. Peakuust ropeHus: CupThl Kak
toruiiBo. [lomyuenume »dTaHOna: peaknuss OpOKEHHUS TJIIOKO3bI, THUJpaTalus STUJICHA.
[Ipumenenne MmetaHona M 3TaHosa. dusnonoruyeckoe AEWCTBHE METaHOJA M 3TaHOJA Ha
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OpraHM3M 4YeJOBEKa. OTWICHIVIMKOJIb W TJIUMLEPUH KaK TMPEACTAaBUTENN MPENeIbHbIX
MHOI0aTOMHBIX cIUpTOB. KauecTBeHHasl peakiusi HA MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEHNE
JUISl PACIIO3HABAHUS TJIMLEPUHA B COCTaBE KOCMETUYECKUX CpeacTB. [IpakTnueckoe npumeHeHue
STWJICHIJIMKOJIS U [JIMLEPHUHA.

@®enon. Crpoenue Monekyibl (eHona. B3aumHoe BiusHME aTOMOB B MolleKyse (eHoa.
Oduznyeckue cBoiicTBa (eHosna. XUMHUYECKHE CBONCTBA (PEakiMUd C HATPUEM, THAPOKCUIOM
Hatpus, Opomom). [Tonyuenue dpenona. [Ipumenenne penoa.

Anpnerugsl ¥ KetoHbl. Krnaccugukamus anpaerugoB M KeToHOB. CTpoeHue mpenenbHbIX
aNbJIETUIOB. JJEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOCHUE KapOOHWJIBHOM  TPYMIIBL.
['omonoruyeckuii psa, obmas Gopmyia, HOMEHKIATYpa U U30MEpHsl MPEAETbHBIX albICTUIOB.
®usnuecKkue CBOMCTBA MPENCNbHBIX aJbJETUJIOB. XHWMHUYECKHE CBOMCTBA MpPEAEIIbHBIX
QIBJETUOB: THIPUPOBAHUE, KAUYECTBEHHBIE pEaKIMM Ha KapOOHWIBHYIO Tpynmy (peakius
«cepedpsiHOro 3epKajnay, B3aumojeicTBue ¢ ruapokcuaoM menu (I1)) u ux npumenenue ans
OOHapyXeHHsI MpeNeibHBIX albJETHI0B B IPOMBILUIEHHBIX CTOYHBIX Bojaax. Ilomyuenue
MpelebHBIX albJIErHIOB: OKUCICHHE CIUPTOB, Truipartanus aneTtwieHa (peakuus Kydeposa).
TokcnynocTs ampaerunoB. I[lpuMeneHue QopManpaernga M ameranbaeruaa. ANETOH Kak
npecTaBUTeNb KeTOHOB. CTpoeHue Momekyinbl areroHa. OCOOEHHOCTH pPEaKIMH OKHCICHUS
aneroHa. [IpumeHeHue aneroHa.

Kap6onoBsie kucnotsl. Knaccuduxamus m HoMeHkiIaTypa KapOoHOBBIX KucioT. CrtpoenHue
IpeJIeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KMCIOT. DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIIbHOM TpyIIibl. ['oMonorudeckuii pan u odmas Gpopmysa npeaenbHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PU3NYECKHE CBOMCTBA MPEACIBHBIX OJTHOOCHOBHBIX KaPOOHOBBIX KHCIIOT.
XYUMUYECKUE CBOMCTBA MpEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT (peakuuud ¢
MeTaJlJIJaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHHSIMH M COJISIMH) KakK IOATBEPKIECHUE CXOJCTBA C
HEOPraHMYECKUMHU KHUcIoTamu. Peakmus ostepuduxanyu u  ee oOpaTuMocTs. BrusHue
3aMECTUTENIE B YIJIEBOJOPOJHOM pajJHKajie Ha CHIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH
XUMUYECKUX CBOMCTB MYpPaBbHUHOM KHUCIOTHL. [lonmydeHue mnpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHUCJIEHHWE aJIKaHOB, aJKEHOB, IEPBUYHBIX CIIUPTOB, aJbJAETUIOB.
Baxwueiiimue mnpeacraButenu KapOOHOBBIX KHCIOT: MypaBbUHAs, yKCycHas u OeH30MHHas.
Boiciine mnpenenpHble M HeNpezelbHble KapOOHOBbIE KHCIOTHL. OmNTuyeckass H30MEpPHUSL.
Acummerpuueckuii atoM yriepoaa. Ilpumenenne kapOOHOBBIX KHCIIOT.

Crnoxuble >gupbl U xupbl. CTpoeHHEe W HOMEHKJIATypa CIOXKHBIX 3(upoB. MexkiaccoBas
U30MepHs ¢ KapOOHOBBIMM KHcI0TaMH. CrocOObI MOTY4eHUs CIOKHBIX 3¢pupoB. OOpaTUMOCTD
peakuuu stepudukanuu. IlpuMmeHeHHe CIOXHBIX AS(QUPOB B MHULIEBOM U mNapproMepHOn
MPOMBINIIEHHOCTH. JKHUPBI KaK CIIOKHBIE dQUPHI TIUIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PacturenbHble U KUBOTHBIE KUPBI, UX cocTaB. DU3NUECKHE CBOWMCTBA XKUPOB. XHUMHUYECKHE
CBOWCTBA HUPOB: T'MJIPUPOBAHUE, OKHCICHHME. [MIpONN3 WM OMBUICHHE XHPOB KaK CHOCo0
MIPOMBIIIJIEHHOTO TIOJTYyYEHHs COoJIel BBICIIUX KapOOHOBBIX KUCIOT. [Ipumenenue xupoB. Mpina
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MorolI1e CBOWCTBA MbLIIA.

VYrneronbl. Knaccudukarust yrineBonoB. dusnyeckne CBOWCTBA W HAXOXKJICHHUE YTIEBOJOB B
npupone. ['moko3a kak ampaerngocnupT. XUMHUECKHE CBOMCTBA IUIIOKO3BI: allMJIMPOBAHUE,
ANKWINPOBaHWE,  CIUPTOBOE W MOJIOUHOKHCIOE  OpoxkeHHe.  DKCHepUMEHTalbHbIE
JI0Ka3aTeNNbCTBA HAJMYUA aJdbACTUAHON M CHUPTOBBIX I'PYMNI B I0K03€. [lomyueHune rioKos3sl.
®pykTo3a Kak H30Mep TIIOKO3bl. Pubo3a u ge3okcupubo3a. Baxkueimme nucaxapuabl
(caxapo3sa, JaKTO3a, ManbTO3a), UX CTpOEHHE U (u3ndeckue cBoiictBa. ['maposnms caxapossl,
JaKTO3bl, MaibTO3bl. Kpaxman u mesutono3a Kak OWOJIOTMYECKHE TONUMEphl. XUMHUYECKHE
CBOICTBa Kpaxmaia (THApOJIN3, KauECTBEHHAs peaklids ¢ MOJOM Ha Kpaxmall ¥ €€ IPUMEHEHNE
JUIsl OOHAapyKeHHs Kpaxmalla B MPOJAYKTax MUTaHusi). XHUMHUYECKHE CBOMCTBA IIEJUTHOJIO3bI:
THJIPOJIN3, 00pa3oBaHUE CIOXHBIX 3¢GHUpoB. [IpuMeHeHne u OuMoIOTrHYECKass POJIb YIJIEBOOB.
OxkucneHne yriaeBo0B — UCTOUHUK SHEPTUU JKUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IIPUMEPE alleTATHOTO BOJIOKHA.



Unentudukanuss oOpraHuyeckux coenvHeHui. ['eHeTnueckas CBA3b MEXIy KiaccaMu
OpraHUYECKUX COCIUHECHUM.

Awmunsbl. IlepBuuHble, BTOpHYHBIE, TpeTH4Hble amMuHbl. Kiaccudukanuss aMUHOB MO THUIY
VIJIEBOJOPOAHOTO  paJuKajia M YUCIY AaMUHOTPYNI B  MOJIEKYJE. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MPEAEIbHBIX aMUHOB. PU3HUECKUE CBOMCTBA AMUHOB. AMUHBI KaK
OpPraHUYECKHE OCHOBAHUA: PEaKUMU C BOAOM, KucaoTaMu. Peakuuss ropeHus. AHWIMH Kak
MPEJICTaBUTENb apoMaTHiecKuX aMUMHOB. CTpoeHue aHwinHa. [IpudynHbI 0cliablieHns OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUU C aMUHAMM IIPEIEIBHOTO psiga. XMMUYECKUE CBOMCTBA aHUJIMHA!
B3aUMOJICICTBHE C KHCIOTaMH, OpOMHON BOAOW, okucieHue. I[lomydeHue amMHUHOB
AJTKUAJMPOBAHUEM aMMHAKa U BOCCTAHOBJIICHHMEM HUTPOIPOU3BOHBIX YIIIEBOJIOPOJI0B. Peakius
3unuHa. [Ipumenenne aMuHOB B (papMaleBTUUECKOW MPOMBIINIICHHOCTH. AHWINH KaK ChIPhE
JUTSl IPOM3BO/ICTBA AHWJIMHOBBIX KpacuTesie. CUHTE3bl Ha OCHOBE aHUJIMHA.

AmuHOKUCHOTH 1 Oenku. CocTaB M HOMeHKIarypa. CTpoeHne aMUHOKUCIIOT. ["'oMotornueckuit
pPSI TIpeAesIbHBIX aMUHOKHUCIOT. M3oMepust peenbHbIX aMUHOKUCTOT. du3nyueckue CBONCTBA
MpelenbHbIX aAMUHOKHCIOT. AMHHOKHCIOTHI Kak aM(pOTepHble OpPraHUYECKHUE COEIUHEHUS.
Cunre3 nentuaoB. llentuanas cBsi3b. buonornmueckoe 3HaueHHE O-aMHHOKHUCIOT. Obnactu
NPUMEHEHUS aMHUHOKUCIOT. benku kak mpupoansie 6uononumepsl. CocTaB U cTpoeHUE OEIKOB.
OCHOBHBIE aMHHOKHUCIIOTHI, oOpa3yromme Oelki. XUMHYECKHE CBOMCTBA OEIKOB: THIPOJIU3,
JeHaTypauus, KauyecTBeHHbIC (LIBeTHbIE) peakiuu Ha Oenku. [IpeBpaiieHus OeTKOB MHUILK B
opraam3me. bruonorndeckne QyHKIUU OenkoB. J[OCTMIKEHUS B M3y4CHHHM CTPOCHUS M CHUHTE3a
OCIIKOB.

A3oTcoaepkalie TeTepOlUKINYecKre coeauHenus. [luppon W OUpUAMH: SIEKTPOHHOE
CTPOCHME, apOMAaTHUYECKUU XapakTep, pa3jinyue B IMPOSBICHUU OCHOBHBIX CBOMCTB.
HyxnenHoBble KuCIOTHL: cocTaB U cTpoeHHe. CTpoeHue HyKIeoTUA0B. COCTaB HYKJIEHHOBBIX
kucnot (JHK, PHK). Ponb HykI€MHOBBIX KUCTIOT B KH3HEACSITEIbHOCTH OPIaHU3MOB.
BricokoMonekynsipabie coequHeHrs. OCHOBHBIE MOHSATHS BBICOKOMOJIEKYIISIPHBIX COCIUHEHUMN:
MOHOMEp, TMOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEeNeHb mnoiuMmepuzanuu. Kraccudukanus
noyimMepoB. OCHOBHBIE CHOCOOBI TOJYYEHUSI BBICOKOMOJICKYSPHBIX COCAMHEHHUH: pPEaKIUu
MOJIMMEPU3AMU U TOJIMKOHJAEeHcauuu. CTpoeHHue U CTPYKTypa MOJUMEpPOB. 3aBUCUMOCTh
CBOMCTB MOJUMEPOB OT CTPOCHUS MOJIEKYJI. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIC MTOJTUMEPHI.
[IpoBonsmue  opranudeckue mnoiaumepsl. KommnosutHele  Marepuanbl.  [lepcriekTuBbl
WCIIOJIB30BAaHUS KOMIO3UTHBIX MatepuanioB. Kiaccudukanust BosokoH. CHHTETHYECKHE
BoJIOKHA. [lomuadupHble W MoNMaMUAHBIE BOJIOKHA, WX CTPOEHHUE, cBoiicTBa. [IpakTHueckoe
WCIIOJIb30BaHNE BOJIOKOH. CHMHTETHYECKHE TUICHKHU: MU30JSALUS IS TPOBOJOB, MEMOpaHBI NSt
OTIPECHEHUS BOJBI, 3AIUTHBIC TJICHKU JUIsI aBTOMOOUJIEH, MIaCThIPH, XUPYPTUUYECKUE TOBS3KU.
HoBbie TexHOMOTHH JAaTbHENIIIETO COBEPIIIEHCTBOBAHMS TIOJIMMEPHBIX MAaTEPHAIIOB.

Turbl pacyeTHBIX 3a/1a4:

Haxoxnenue MonekynspHOi (GOpMyNbl OpraHMYeCKOro BEIIeCTBA MO €ro IUIOTHOCTH U
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOISAIINX B €T0 COCTAB, WJIX 110 TIPOYKTaM CrOpaHUsI.

Pacuetsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

Pacuetsr maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJHO U3 BEIIECTB
JaHO B U30BITKE (MMEET MPUMECH).

PacueTst MaccoBoil uaM OOBEMHOM JOJM BBIXOJA TMPOAYKTA PEAKIUH OT TEOPETHUYCCKU
BO3MO>KHOTO.

Pacuets! TermmoBoro 3¢ dexra peakiuu.

PacueTpl 00BEMHBIX OTHOIIEHUH ra30B MPU XUMHUECKUX PEaAKIIHSIX.

PacueTsr Macchl (0OBEMa, KOMMYECTBA BENMIECTBA) MPOAYKTA PEAKIIMHU, €CIU OJIHO M3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONMPEEICHHON MacCOBOM J10Jiel paCTBOPEHHOTO BEIIECTBA.

TeMspl MPAKTUYCCKUX paGOTZ
KadgecTBeHHOE OIMpPEACIICHUE YII€poaa, BOAOPOJa U XJIOpa B OPraHM4€CKUX BEIICCTBaX.



[Tonydenue 3TuIeHa U U3yUYEHHUE €r0 CBOMCTB.

CBoiicTBa 0JIHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.

XUMHUYECKHE CBOMCTBA aJIbJIETHI0B.

ITonmy4yeHnue yKCyCHOM KUCIIOTBI U U3YYEHHUE €€ CBOUCTB.

Cunre3s cnoxHOro 3¢dupa.

PacnoznaBanue mactmacc v BOJIOKOH.

Pelenne sxcriepruMEHTANIBHBIX 337a4 Ha PaClIO3HABAHUE OPraHUYECKUX BEIIECTB.

Dnekmponuvle cpedcmea 00yueHus
DJIEKTPOHHBIE PECYPCHI, HCIIOJIb3YEMbIE Ha YPOKAX: HOYTOYK, MYJIbTUMEAUUHBIA IPOSKTOP.

MBOY T'opojackas rumnazus npu peanuzanuu OOII cpennero obuiero oopasoBaHust
HCITONIB3YET JIEKTPOHHBIC CPEACTBA OOYUCHHS HA YPOKax IpH coOMtoeHnn yctanoBieHHbIX CIT
2.4.3648 — 20 TpeboBaHuUIA:

- 0011251 TIPOAOKUTEIHFHOCT UCTIONB30BAHUS JIEKTPOHHBIX CPENICTB 00yUeHUs Ha ypoke (11.
2.10.2): nyst UHTEpaKTUBHOM MOCKH — A Aeteid ctapiie 10 net — 30 MUHYT; A1 KOMIObIOTEpa
(HOyTOYKa, manmera) — aist aereit 10 — 11 xmaccoB — 35 MuUHYT.

C uenbio npodUIaKTUKU HAPYIIEHUH 3peHHs 0053aTENbHO IPOBOANUTCS THUMHACTUKA IS TJ1a3
IIPH UCIIOJIb30BAHUH JJICKTPOHHBIX CPEJICTB OOYUCHUS — HA YPOKE U TIEpEMEHE, a TaKXKe IMPU

HNCITOJIb30BAHHNHN KHHUXKXHBIX yqe6HBIX I/I3,Z[8.HI/II71 — BO BpEM:I IICPEMCH IIPU YUACTUH IIeJarora (HH.
2.10.2.2.10.3).

TemaTnuyeckoe MJIAHMPOBaHUE € YKA3aAHHEM KOJIMYECTBA 4YaCO0B, 0TBOJAMMBbIX Ha
0CBOEHME KAKI0H TeMbI

PaGouas
rporparaea Ypoxk /p K/p
64 B HEJIEITIO
BBenenune 16 1-16
1. | Crpoenue u 16 17-32
KIaccupuKanus
OpraHUYECKUX
COCJTMHCHUN
2. | Peaknuu OpraHu4ecKux 12 33-44
COCIMHEHU
3. | YreBomopoast 56 45- 2 1
100
4. | Kucnopojacoaepkariue 48 101- 3 2
OpraHuyecKue 148
COEMHEHHS
S5 VYraeBoasl 16 149- 1
164




A3zoTcoaepikariye 20 165-
OpraHUYECKUE 184
COCTUHEHUS

buonoruuecku aktuBHbie | 4 185-
BellecTBa 188
Peseps 16

Bcero 204
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