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1.IlnanupyemMble pe3yJbTAThI 0CBOEHUS Y4e0OHOI 0 peaMeTa

10 kaacc

Jluunocmuoie pesyivmamol:

(dopMupoBaHUE UYBCTBA TOPAOCTH 32 POCCUMCKYIO XUMHUYECKYIO HayKYy;

(dopMHIpOBaHUE IETOCTHOTO MHPOBO33PEHU I, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI XUMUU KaK HAyKU U OOILECTBEHHOW MPAKTUKH, & TAKKE COLUATIBHOMY,
KYJIbTYPHOMY, SI3bIKOBOMY U TYXOBHOMY MHOIO0Opa3uio COBPEMEHHOTO MHPA;
(dopMHpOBaHUE OTBETCTBEHHOIO OTHOIIEHUSI K YIE€HHUI0, TOTOBHOCTU U CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTUBALIUM K O0Y4EHUIO U ITO3HAHUIO,
BBIOOpPY Oyayieil mpodeccuu;

dopMHpOBaHME KOMMYHUKaTUBHON KOMIIETEHTHOCTH B 00pa3oBaTeIbHO, OOLIECTBEHHO
M0JIE3HOM, y4eOHO-HCCIIeI0BaTENbCKOM, TBOPUECKONW U IPYTHX BUAX IEATEIIbHOCTH;
(dopMupoBaHUE LIEHHOCTH 3J0POBOTO U O€30M1acCHOr0 00pasa JKU3HU; yCBOCHUE TIPABUI
WHIMBUTYaJIbHOTO U KOJIJIEKTUBHOTO 0€30IaCHOTO MOBE/ICHUS B UPE3BBIYAHBIX
CUTYaLUSIX, YIPOXKAIOLUMX KU3HU U 37J0POBBIO JTHO/IEH;

(dopMHpOBaHUE MTO3HABATEIbHON U HHPOPMALIMOHHON Ky/AbTYPhI, B TOM UHCIIE Pa3BUTHE
HaBBIKOB CAMOCTOSITENIbHON paboThl ¢ yueOHBIMU NTOCOOUSIMU, KHUTAMU, JOCTYITHBIMHU
MHCTPYMEHTAMHU U TEXHUYECKUMHU CPEACTBaMH MH(POPMAIIIOHHBIX TEXHOJIOTHIA;
(dopMHpPOBaHUE OCHOB HKOJIOTUYECKOTO CO3HAHUS HAa OCHOBE MPU3HAHUS IIEHHOCTH
’KHM3HU BO BCEX €€ MPOSABICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOIO, OEPEKHOI0
OTHOLICHUS K OKPYXKAIOIIEH Cpefe;

pasBUTHE CIIOCOOHOCTH K PEIICHUIO TBOPYECKHUX 3a/1a4, YMEHUS HAXOAUTh aJeKBATHHIC
CrocoObl MOBEACHHUSI U B3aUMOJICHCTBUSI ¢ TapTHEPAaMH BO BpeMs yueOHOM 1 BHeyueOHOM
JeSITeTbHOCTH, CIOCOOHOCTHU OLIEHHUBATh MPOOJIEMHbIE CUTYallUH U OTIEPAaTUBHO
INPUHHUMATh OTBETCTBEHHBIE PELICHUS B PA3IMUHbBIX IPOAYKTUBHBIX BUAAX JIEATEIbHOCTH
(yueOHasl, TOMCKOBO-HUCCIIE0BATENbCKAsl, IPOECKTHAsL, U JIp.)

Memanpeomemmoie pe3yromamol:

OBJIAJICHHE HABBIKAMH CAMOCTOSATEIIFHOTO MPUOOPETEHUSI HOBBIX 3HAHU I, OpraHU3aI[u1
y4eOHOMU JeATeIbHOCTH, ITOMCKA CPEACTB €€ OCYIICCTBICHUS;yMEHUE TIaHUPOBATh IYTH
JOCTHIKEHHU [IeJICH Ha OCHOBE CaMOCTOSTENILHOTO aHaIN3a YCIOBUI M CPEJICTB
JOCTHOKEHUS ATHX IeJIeH, BELACISTH allbTEPHATUBHBIC CTIOCOOBI JOCTHIKEHUS SN U
BbIOMpaTh Hanbosee Y(PeKTUBHBIN CI10cO0;

OCYILECTBJIATh MO3HABATENbHYIO PE(IEKCHIO B OTHOLICHUU JIEWCTBUM MO PEILICHU IO
y4eOHBIX W IMO3HABATEIFHBIX 337124,

MOHMMaHHE MPOOJIEMBI, YMEHHE CTAaBUTh BOIIPOCHI, BBIIBUTATH THIIOTE3Y, 1aBATh
OTIpe/ICICHUSI TOHTU M, KIIaCCU(HUIIUPOBATh, CTPYKTYPUPOBATh MaTepHall, IPOBOIUTh
HKCIEPUMEHTHI, apTyMEHTHPOBATh COOCTBEHHYIO MO3HUIINIO, POPMYITUPOBATH BHIBOBI H
3aKITIOYCHUS,

(dopMHIpOBaHUE U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOJIB30BAaHUS HHCTPYMEHTOB
U TEXHUYECKUX CPEJICTB MH(POPMAIIMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U
IPOTPaMMHOTO O0ecriedeHus1) Kak HHCTPYMEHTAIbHON OCHOBBI Pa3BUTHS
KOMMYHUKATHBHBIX Y II03HABATEIFHBIX YHUBEPCATBHBIX YICOHBIX ICHCTBUI;



YMEHHE U3BJICKATh HHGOPMAIINIO M3 PA3TMYHBIX HCTOYHUKOB (BKJIIOYAsl CPEICTBA
MaccoBOW MH(OPMALIMH, KOMITAKT-JUCKU y4eOHOIr0 Ha3HA4YEHUsl, pECYpPChl CEeTH
HutepHer), ymeHue cBOOOIHO MOJIB30BATHCS CIIPABOYHOMN JINTEPATYPOid, B TOM YHCIIEe U
Ha 3JIEKTPOHHBIX HOCUTENSAX, COOII0IaTh HOPMbI HH(POPMAIMOHHOMN N30 paTebHOCTH,
ITHKH;

YMEHHE Ha IPAKTUKE MOJIB30BATHCS OCHOBHBIMH JIOTHYECKMMH IIPUEMaM U, METOIaMHU
HaOII0ICHU I, MOICITMPOBAHMS, OOBSICHEHHS, peIicHUsI TPoOJIeM, TPOTHO3UPOBAHUS U
Jp.;yMEHHE OpTaHU30BaTh CBOIO KU3HBb B COOTBETCTBUH C MIPEIICTABICHUSMHE O 37I0POBOM
oOpase KU3HU, TpaBax U 00A3aHHOCTAX TPaXIaHUHA, LICHHOCTSX OBITHS, KYIbTYPHl U
COLIMAJIBHOTO B3aUMOJCHCTBUS;YMEHHE BHITIOIHATH TO3HABATEIbHBIC U MPAKTUYECKUE
3aJlaHMsl, B TOM YHCIIE IPOEKTHBIE;

(dopMHEpOBaHUE YMEHUS CAMOCTOATENIFHO U apTyMEHTHPOBAHO OLICHUBATH CBOU JICHCTBHS
U 1IN CTBUS OJTHOKIIACCHUKOB, CO/IEPKATEIbHO 0OOCHOBBIBAS IPABUIBHOCTD WM
OIMOOYHOCTh PE3yJbTaTa, a Takke CBOM BO3MOKHOCTH B JOCTUIKEHUU 1IENIN
OIpEJeNIEHHOMN CI0KHOCTH;yMEHUE paboTaTh B rpymIle.

Ilpeomemnvie pesyromameol:

0CO3HaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHYECKOM HayKH KakK 00JIacTu
COBPEMEHHOI'0 €CTECTBO3HAHMU I, KOMIIOHEHTA 001N KyJabTYphl U IMPAKTUYE CKOM
JeSITEIbHOCTH YeJIOBEKA B YCJIOBHSX BO3PACTAIONICH «XMMU3ALMI» MHOTUX cep KU3HU
COBPEMEHHOTI0 O0IIECTBA; OCO3HAHUE XUMUYECKUX MPEBPALICHUN OPraHUYeCKUX U
HEOPraHWYECKUX BEILECTB KAK OCHOBBI MHOTUX SIBJICHUH )KWBOU U HEXKUBOU IIPUPOJIBL;
yriyOJieHue MPeNCTaBIICHUH 0 MaTepHalIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBAMHU XUMUYECKOW TPAMOTHOCTHU: CIIOCOOHOCTBIO aHATTM3UPOBATH U
00BEKTUBHO OLIEHUBATH KU3HEHHbIE CUTYAI[MU, CBSI3aHHBIE C XUMUEH, HaBbIKAMU
0€30MacHOT0 OOpaIleHHsI C OPTAHMYECKUMU BEIECTBAMU, UCIIOIb3YEMbIMU B
HOBCGI[HGBHOﬁ JKU3HU; YMCHUCM aHAJIIM3UPOBATH U IJIAHUPOBATH SKOJIOTUYCCKU
0e3omacHoe MOBEICHUE;

dopMupoBaHUE CUCTEMATU3UPOBAHHBIX MPECTABICHUN 00 OPraHNYECKUX BEIEeCTBAX,
HUX MPEBpAICHUAX U TPAKTUYICCKOM NNPUMCHCHHH ; OBJIAACHUC MOHATUHHBIM armapaTromM u
CUMBOJIHUYCCKUM SA3BIKOM XUMHUU,

(dopMHpOBaHUE YMEHUN YCTAHABIMBATh CBS3M MEX/y peabHO HaOII01aeMbIMU
XUMUYECKUMH SBJICHUSIMU U ITPOLIecCaMu, OOBSICHSITh MPUYMHBI MHOTOOOpa3usl BEILECTB,
3aBHCHUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHHUS, a TAKKE 00YCIOBJIEHHOCTh
MNpUMCHCHU A BCIICCTB 0COOEHHOCTIMHU UX CBOﬁCTB;

NpHOOpeTeHNEe ONbITa IPUMEHEHUSI XAMUYECKUX METO/I0B U3y4eHUs BEIIECTB U X
MpeBpalleHui: HaOMIoAeHNEe 32 CBONCTBAMHU BEIIECTB, YCIOBUSMHU ITPOTEKAHUS
XUMHUYECKNX pCaKIleI; MPOBCACHUEC ONTBITOB U XUMHWYCCKHUX SKCIICPUMCECHTOB paSJII/IIIHOfI
CJIO’)KHOCTH C MCIIOJIb30BaHUEM JIA00OPaTOPHOTO 00OPYI0BaHUA U MTPUOOPOB;

YMEHHE OKa3bIBaTh MEPBYIO MOMOILB IPU OTPABJICHUSX, 0)KOTAX U JAPYIUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U J1a00paTOPHBIM 000pYIOBaHUEM;

OBJIaJIeHUE TpueMaMu paboThl ¢ MH(OpPMAaLIKE XMMIUYECKOTO COAEP KAHMUS,
MPEICTAaBICHHOM B pa3HO# (opme;

CO3JJaHKe OCHOBBI JJ1s1 POPMUPOBAHUS HHTEPECA K PACIIMPEHHOMY U YIITyOJIEHHOMY
MOJIYYEHUIO XUMUYECKUX 3HAHUM JJIs1 IeTbHEHINero X MPUMEHEHHUsI B KaueCTBE Cepbl
cBOEH MpodecCHOHATBPHON JIEATEITLHOCTH.



11 kaace
JIuunocmmuuie pezynomamol:
- B IEGHHOCTHO-OPUEHTAIIHIOHHOM cepe - 0CO3HAHHME POCCUNCKON I'pakJaHCKOM
UJCHTUYHOCTH, TaTPHOTHU3Ma, YyBCTBA TOPJIOCTH 32 POCCHUICKYI0 XUMHYECKYIO0 HAYKY;
- B TPYZIOBOM cdepe — rOTOBHOCTh K OCO3HAHHOMY BbIOOPY JalibHeN el
00pa3oBaTeNbHON TPAEKTOPUHU B BBICIICH LIKOJIE, TJe XMMHUS SBIISIETCS TPODUITHPYIOLICH
JHUCIATUIMHOMN
- B I03HaBaTeNbHOMN (KOTHUTUBHOMN, UHTEJUIEKTyallbHOMN ) chepe — yMEHUE YIPaBIATh
CBOCH MTO3HABATENBHOM AEATETFHOCTBIO, TOTOBHOCTD M CIIOCOOHOCTH K 00pa30BaHMUIO, B
TOM YHCJIe caMOOOPa30BaHUI0, HA IPOTSDKEHUH BCEH KU3HU; CO3HATEIbHOE
OTHOLIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICIHOMN
npodeCcCuOHaTbHON U 00IECTBEHHON JIEATEIIHbHOCTH;
- B cdepe cOepekeHHs 310pOBbsI — IPUHATHE U pean3aius EeHHOCTEH 3J0pOBOTro U
0e301macHOTo 00pa3a KU3HH, HEPUATHE BPETHBIX TPUBBIUEK (KypEeHHS, YITOTPEOICHUS
aJIKOT0JIsl, HAPKOTHKOB) Ha OCHOBE 3HAHUM O CBOMCTBAaX HAPKOJIOTUYECKUX U
HapKOTUYECKUX BEIIECTB.
Memanpeomemmnsvie pezynvmamol:
- HCII0JIb30BaHNE YMEHUI U HAaBBIKOB Pa3IMYHbBIX BUJIOB [103HABATENbHOM AEATEIbHOCTH,
PUMEHEHNE OCHOBHBIX METO/IOB TIO3HAHMS (CHCTEMHO-UH(POPMAIIMOHHBIH aHATH3,
HaOJI0IeHN e, U3MEPEHNE, TPOBEICHUE IKCIIEPUMEHTA, MOJICIMPOBAHUE,
HCCleIoBaTeNIbCKasl ACSITENbHOCTh) ISl U3YdEHUs Pa3IMYHBIX CTOPOH OKPYXKaIoIeH
JIEHCTBUTCILHOCTH,
- BJIaJICHUE OCHOBHBIMH HHTEJUICKTYaJIbHBIMU OIEepaLUsIMU: (OPMYIUPOBKA TUIIOTE3bI,
aHaJIU3 U CHHTE3, CPAaBHEHHE U CUCTEMATH3aI s, BBISBICHUE TPUYMHHO -CJIEJICTBEHHBIX
CBSI3EH U IIOMCK aHaJIOIOB;
- TO3HAaHHUE OOBEKTOB OKPYXKAIOIIETO MHpPA OT O0IIEro 4epe3 0COOEHHOE K eAMHUIHOMY;
- yMEHUE TeHEPUPOBATh UJIEU U ONPENEISITh CPEACTBA, HEOOXOAUMBIE TS UX
peanu3anmu;
- YMEHUE ONPEAEIATh LEIN U 3aJjauu JesITeIbHOCTH, BBIONpPATh CPEICTBA PEATU3ALUU
LIE€I1 U IPUMEHSATH UX HA MTPAKTHKE;
- UCII0JIb30BAHME PA3TUYHBIX HCTOYHHUKOB JUIS MOTY4EHUS XUMUYECKON HHGOpMalui,
MOHMMAaHHE 3aBUCMOCTH COAEPKaHUs U (OPMBI TPEACTaBICHHS HHPOPMALIMH OT LIeTIeH
KOMMYHUKALIMHU U a/Ipecara;
- yMEHUE MPOAYKTUBHO OOLIATHCS U B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JeSITeTbHOCTH, YIUTHIBATh MO3UIUU IPYTUX YYACTHUKOB JESATEIbHOCTH, F(HEKTUBHO
paspemarb KOHGUIMKTHI;
- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENbHON NH(POPMaIlMOHHO-1103HABaTEIbHON
JESTeTbHOCTHU, BKIIIOYasi yMEHUE OPHUEHTHUPOBATHCS B PA3IMUHBIX HCTOUHHKAX
uH(opMaIum, KpUTHYECKH OIEHUBATh U HHTEPIPETHPOBATH HHPOPMALIHIO, TTOTyIAEMYIO
13 pa3INuHbIX ICTOYHUKOB;
- YMEHUE HCIOIB30BaTh CPEACTBA MHPOPMAITMOHHBIX U KOMMYHUKAITHOHHBIX
texHosoruit (nanee — MUKT) B pelieHnH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3aIMOHHBIX 33124 C COOI0IeHNEM TpeOOBaHU I YPTOHOMHUKHU, TEXHUKU
0e30macHOCTH, TUTHEHBI, pecypcocOepekeHus, MTPABOBBIX U ATUYECKUX HOPM, HOPM
nHGOPMAITMOHHON 06€3011aCHOCTH;



- BJIAZICHUE S3bIKOBBIMU CPEACTBAMHM, B TOM YHMCIIE U S3bIKOM XUMHH, - YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOYKY 3PEHUS, HCIOJIB30BATh a/ICKBATHBIC SI3bIKOBBIC
CpencTBa, B TOM YMCIIE U CHMBOJIBHBIC (XUMUYCCKHE 3HAKH, (POPMYJIBI U YPABHCHUSA).
IIpeomemmnuie pesynomamol:

1) B mo3HaBartenbHOM cdepe:

- 3HaHHE (IOHUMaHUE) U3YYCHHBIX MOHATUI, 3aKOHOB U TEOPHIL;

- YMEHHUE OMUCHIBATh JEMOHCTPAILIMOHHBIE U CAMOCTOSITEIBHO TPOBEACHHbBIE
SKCIIEPUMEHTBHI, UCIOJIB3Ys Ul ’TOTO €CTECTBEHHBIN (PYCCKUM, POJHON ) 3BIK U SI3BIK
XUMUU;

- YMEHUE KIacCU(PUUUPOBATH XUMUUECKUE 3JIEMEHTBI, IPOCTHIE U CJIOKHbBIE BEIIECTBA, B
TOM YHCJIE U OPTaHUYECKUE COCTUHEHUS, XAMUYECKHE PEAKIIUHU 110 pa3HbIM OCHOBAHUSIM;
- YMEHUE XapaKTepH30BaTh M3Y4EHHBIE KJIACChl HEOPTAaHUYECKUX U OPTaHUYECKUX
COETMHEHUM, XUMIUYECKUE PEAKIUH;

- TOTOBHOCTb IIPOBOJUTH XMMHUYECKUI SKCIIEPUMEHT, Ha0JII0/1aTh 3a €r0 MPOTEKaHHUEM,
(UKCHPOBATh PE3yNbTaThl CAMOCTOSTEIBHOTO U AEMOHCTPUPYEMOTO KCIIEPUMEHTA U
JIeNIaTh BBIBOJIBI;

- yMeHue QopMyJIHpoBaTh XUMUYECKHE 3aKOHOMEPHOCTH, IIPOrHO3UPOBATh CBOMCTBA
HEU3y4YEeHHBIX BEIIECTB 10 aHAJIOTUHU CO CBOMCTBAMU U3Y4EHHBIX;

- TOMCK HCTOYHUKOB XMMUYECKOil MH(opMalnu, molydeHrue HeoOX0AMMOn
nHQopMaIUK, ee aHaJU3, U3TOTOBJICHUE XUMHUYECKOT0 MH(OPMALlMOHHOTO MPOIYKTa U
€ro Ipe3eHTalus;

- BJIaJIeHUE 00s3aTeNbHBIMY CIIPAaBOYHBIMU MaTepHranamu: [lepuoanyeckoil cucteMoit
xumudeckux snemeHToB /. Y. MenaeneeBa, Tabauiieil pacTBOPHUMOCTH,
AIEKTPOXUMUYECKUM PSIOM HAIIPSHKEHUN METAJIOB, PAIOM AJIEKTPOOTPULIATENBHOCTH —
JUISL XapaKTEPUCTUKH CTPOEHHU S, COCTaBa U CBOMCTB aTOMOB XUMHUYECKUX 3y1eMeHTOB [-1V
MEePHOJIOB U 00Pa30BAHHBIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB;

- YCTAaHOBJIEHHUE 3aBUCUMOCTH CBOMCTB U MPUMEHEHUS BAKHEHIIIMX OPraHUYeCKUX
COCMHEHMH OT UX XUMUYECKOTO CTPOCHHUSI, B TOM YHCIIe U 00YCIOBJIEHHBIX XapaKTepOM
ATOTO CTPOEHMUS (MIPEAETbHBIM WU HETIPEACTbHBIM) U HATUUKUEeM (PyHKIIMOHATBHBIX
TPyIIIL;

- MOJICTIMPOBAHME MOJIEKYJ] BaKHEHUIIMX HEOPTAaHUYECKUX U OPIraHUYECKUX BEILECTB;

- HOHMMaHHE XUMUYECKOW KapTUHBI MUPA KaK HEOTHEMJIEMOI YacTH 11eI0OCTHOM
HayYHOU KapTHHBI MUPA;

2) B LIEHHOCTHO-OPHUEHTALIMOHHOM c(hepe — aHaIM3 U OLIEHKA ITOCIEeICTBUM s
OKpYKarolel cpezbl ObITOBOI M TPOM3BOACTBEHHOI AEATEIFHOCTH YETIOBEKa,
CBSI3aHHOM C MPOU3BOJICTBOM U IepepadOTKOI BaKHEHIIMX XUMUUECKUX MPOIYKTOB;

3) B TpyHOBOii cepe — MPOBEACHNE XMMHUYECKOTO IKCIIEPUMEHTA; PA3BUTHE HABHIKOB
y4eOHOH, TPOEKTHO-UCCIIE0BATEIBCKON, TBOPUECKOHN AESTENbHOCTH MPU BBIIIOJIHEHUHT
WHIMBUIYaJTbHOTO TPOEKTA M0 XUMUU;

4) B cdepe 3m0poBOTO 00pasza KU3HU — COONTIOACHUE TTPABHIT OE30IMaCHOTO OOpaICHHS C
BELLECTBAMU, MaTepHallaMi U XUMUUYECKUMH MPOLECCAMH; OKa3aHUE MEPBON MOMOIM
MIPU OTPABIICHUSX, OKOTAX U JIPYTHX TPaBMax, CBA3aHHBIX C BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM.

2.Coaep:xanue NporpaMmabl.
10 kxacc



Tema 1. Ilpeamet oprannyeckoii xumuu. Teopusi cTpoeHHs1 OpraHu4e cCKUX
coeIMHEe HUH
[Ipenmer oprannueckoil xuMuu. CpaBHEHUE OPrAaHUYECKUX COEAMHEHUI C HEOPTaHUYECKUMH.
IIpupoaHbIe, MCKYCCTBEHHBIE U CUHTETUYECKUE COCUHECHUS.

BaneHTHOCTh. XMMHYECKOE CTPOEHHE KaK MOPANOK COCTNHEHUS ATOMOB B MOJIEKYJIE
COIIACHO UX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUS
OpPraHUYEeCKUX coeqUHEHUN. [IoHsATHE O TOMOJIOTUH U TOMOJIOTaX, U30MEPUU U U30MeEpaXx.
Xumnueckue GopMyibl U MOAEIH MOJIEKYSI B OPTaHUYECKOW XUMUMU.

Tema 2. ¥YrieBoa0poabl H UX NPUPOIHbIE HCTOYHUKH

[Tpupoansiii ra3. Ankansl. [IpupoaHblii ra3 Kak TOIIMBO. ['OMOJIOTMYECKUN psijl, H30MEpPHS
Y HOMEHKJIaTypa alkaHOB. XUMHYECKUE CBOWCTBA aJIKAHOB (Ha MpUMepe MeTaHa U ITaHA):
TOpeHure, 3aMeIeHNEe, Pa3IoKEHNUE U IeTHAprupoBanme. [I[puMeHeHne ankaHoB Ha OCHOBE
CBOWCTB.

AJKeHBI. DTHIJIECH, €T0 TONydeHHe (JeTHAPUPOBAHUEM dTaHA U IETU IpaTallheli ITaHOa).
XUMHYECKUE CBOMCTBA TUJICHA: TOPEHUE, KAYECTBEHHBIE PEAKIIMH, TH IpaTaIus,
nonumepusanus. [lomustunex, ero cBoiicTBa U npuMeHenue. [[pumeHeHne STUIeHa Ha OCHOBE
CBOWCTB.

Anxanuensl 1 Kayayku. [loHsTHe 00 ankaaMeHax Kak yriieBOJIOpoaax C IBYMS TBOWHBIMH
CB3sIMHU. XMMHUUYECKUE CBOMCTBA OyTamreHa- 1,3 u uzonpeHa: obecBeynBanre OpOMHOM BOJIBI U
MOJMMEPU3ALIUS B Kaydyku. Pe3uHa.

ANKUHBI. ALIETHIIEH, €T0 MOJIy4eHUEe MUPOIN30M METaHa U KapOUAHBIM CITOCOOOM. XUMHYECKUE
CBOICTBA alleTUJICHA: TOPEHUE, 00ECIIBEYNBaHE OPOMHOMN BOJIbI, IPUCOSAMHEHNE
XJIOpOBOJIOpOAa U ruapaTanus. [I[puMeHnenne aneTuiieHa Ha OCHOBE CBOWCTB.

benzon. [lomydenue 6eH30J1a U3 TeKCaHa U alleTUiIeHA. XMMHUYECKHEe CBOMCTBa OCH30J1a:
TOpeHHe, raJIoTeHUPOBaHNE, HUTpoBaHue. [ [ppMeHenre OeH3051a Ha OCHOBE CBOMCTB.

Hedre. Cocras u iepepadotka Hedru. Hedrenpomykrsl. beH3uH 1 moHSATHE 00 OKTAHOBOM
quCcIe.

JMemoncTpanuu. ['openue arermnena. OTHOIICHHE JTUJICHA, alleTUIICHA M OEH3071a K
pacTBopy nepmanranara kanus. [loydeHue sTuiieHa peakiuen AeruapaTtaiu dTaHoa,
areTuiIeHa KapOouIHbIM criocoboM. Pa3nokeHnne kaydyka MpHu HarpeBaHWUU, UCIIBITAHUE
MPOJIYKTOB Pa3NioKEeHUs Ha HenpeaenbHocTh. Komnekmus o0pa3ioB HedTu 1 HePTETPOIYKTOB.

JlabopaTopHble ONbITHI.

1. Onpenenenue 3IEMEHTHOTO COCTaBa OPTaHUYECKUX COSTUHEHUM

2. MzrotoBneHue Mojieseld MOJIEKYN YIIIeBOAOPOIOB.

3 OGHapyXeHHEe HeNPeIeTbHBIX COSTMHEHUN B KHUIKAX HeQTenpoayKTax.
4. TlonyyeHne U CBOMCTBA alleTUJICHA.

5. O3nakomiieHue ¢ koyutekiuen «Hedrs 1 npoayKTel ee mepepadoTKI.

Tema 3. Kucsiopoacoaep:kanme u a30TOCOAep:Kale OPraHudecKue coeJMHeHUA.

EnrHCTBO XMMHYECKON OpraHU3allu )KUBBIX OPraHU3MOB. XUMUUYECKUI COCTaB )KUBBIX
OpPTaHU3MOB.

Cruprtsl. [lonyuenue sTanosa OposkeHHEM TTIOKO3bl U TUpaTalien STuieHa.
I'unpokcunpHas rpynmna kak GyHknuonansHas. [IpeacraBienne o BOJOPOIHOM CBS3H.
XUMHYECKHE CBOMCTBA dTAHOJA: TOPEHHE, B3aUMO/ICHCTBUE C HATPUEM, 00pa30BaHUE MPOCTHIX U
CJIO’KHBIX 3(MPOB, OKUCIIEHUE B anbaerua. [IpuMeHeHune 3TaHoa Ha OCHOBE CBOICTB.
AJIKOTOJIN3M, €0 MOCHEICTBUS U MPEIYIPEXKIACHUE.

[lonsiTHe 0 npeaenbHBIX MHOTOATOMHBIX CIIUpPTax. [ TMIIepuH Kak mpencTaBUTENb
MHOT0AaTOMHBIX cIUPTOB. KauecTBeHHas peakius Ha MHOroaToOMHbIe cnupThl. [Ipumenenne
IALEPUHA.

®enou. [lonyuenue deHosia KOKCOBaHMEM KaMEHHOTO yris. B3anmHoe BiusiHEE aTOMOB
B MOJIeKyse (peHOa: B3aMMOACHCTBHE C THAPOKCHIOM HATPHUs M @30THOM KUCIOTOH.
[Ipumenenue ¢eHoIa Ha OCHOBE CBOMCTB.



Anbneruapl. [loaydenune anbaeruI0B OKMCICHUEM COOTBETCTBYIOIIMX CIUPTOB.
XUMHYECKHE CBOMCTBA AJIBIECTUIOB: OKHCIIEHUE B COOTBETCTBYIOLIYIO KHCIIOTY H
BOCCTaHOBJICHHE B COOTBETCTBYIOIIMI criupT. [[puMenenne Gpopmanbaeruaa u ameraibaeriia
Ha OCHOBE CBOMCTB.

Kap6oHnoBbie kuciotsl. [Tomydenre kapOOHOBBIX KUCIOT OKUCICHHEM aJIbJIETH/IOB.
XuUMHYECKHE CBONCTBA YKCYCHOM KHCIIOTHI: OOIME CBOWMCTBA C HEOPTAHMYECKUMHU KUCIIOTaMU U
peakuus arepuduranuy. [IpuMeHeHNe YKCYCHON KHUCIIOTHI HAa OCHOBE CBOWCTB. Bhicimie
KUPHBIE KUCIIOTHI HA IPUMEPE MAIBMUTHHOBOW U CTE€aPUHOBOM.

Crnoxuble 3¢upsl 1 kupsl. [lomydenne cioxHBIX YQUPOB peakiuen dTepu PprKamm.
Crnoxxsbie 3(pUpsl B IpUpOE, UX 3HaUYeHHE. [[prMeHEHNE CIIOKHBIX 3(DUPOB HA OCHOBE CBOWCTB.

Kupsl kak cioxHbIe 3QUpbl. XUMHUYECKHE CBONCTBA JKUPOB: THAPOIIN3 (OMBUICHHE) U
TUAPUPOBAHUE KUJKUX KUPOB. [ [puMeHeHne )kupoB Ha OCHOBE CBOWCTB.

VYrneBoasl. Y1ieBobl, 3HAYCHHUE YITIEBOIOB B KUBOU MPUPOJE M B )KU3HU YEITOBEKA.

I'mroko3a - BemecTBO ¢ ABOMCTBEHHON (PyHKIIMEH - aJIbIETHIOCTTUPT. XUMHUUYECKUE
CBOMCTBA INTIOKO3bI: OKUCJICHHE B TITIOKOHOBYIO KUCJIOTY, BOCCTAaHOBJICHUE B COPOUT, OpoKeHUE
(MoslouHOKHCII0€ U cupTOBOE). [I[pMeHeHne TII0K03bl Ha OCHOBE CBOMCTB.

Awmunsl. [Tonstue 06 amunax. [logyuenne apomMarnyeckoro aMuHa - aHUJIMHA - U3
HUTPOOEH30J1a. AHUJIMH KaK OpraHUYecKoe OCHOBaHUE. B3auMHOE BIUSHUE aTOMOB B MOJIEKYIIE
aHUJIMHA: ocllabJieHne OCHOBHBIX CBOMCTB U B3auMOo/ieiicTBrE ¢ OpoMHOI BoaoH. [IpumeneHue
AQHWJINHA Ha OCHOBE CBOMCTB.

AmuHOKHCITOTH. [TomydeHre aMUHOKHICIIOT U3 KAPOOHOBBIX KUCIIOT U THIPOITHU30M
0enKoB. XMMHUUYECKHE CBOMCTBA aAMUHOKHCIIOT Kak aM(OTEPHBIX OPTAaHUYECKUX COSTUHCHUM
B3aMMO/ICICTBUE CO MIET0YaMH, KUCIOTaMH U JAPYT C APYroM (peakiiusi MOJIUKOHCHC AlliH ).
[lentunnas cBsi3b ¥ oaunenTUAbL. [[ppuMeHeHne aMUHOKHUCIIOT HAa OCHOBE CBOMCTB.

benku. [lonydenune OenkoB peakiuei MoJuKOHISH AN aMUHOKKCIIOT. [lepBruunas,
BTOPHUYHAS U TPETHUYHAS CTPYKTYPhI OeNKOB. XMMHUYECKHE CBOMCTBA OCIKOB: TOpEeHHUe,
JCHATYpaIus, THAPOJU3 U IIBETHHIE peakiny. bruoxumudeckue GyHKIIUH OCITKOB.

['eHeTryeckas CBsI3b MEXAY KIacCaMH OPTaHUYECKUX COCTUHECHUH.

HyxnennoBbie kucnoTel. CUHTE3 HYKIIEMHOBBIX KUCIIOT B KIETKE M3 HYKICOTHIOB.
O6umit nian crpoenus nywieotnaa. Cpasuenue ctpoenus u pynkiuuii PHK u JIHK. Ponb
HYKIEMHOBBIX KHCJIOT B XpaHEHHH U Tiepesiaue HaciecTBeHHOoN nHpopmaruu. [lonstue o
OMOTEXHOJIOTUU U TCHHOW MHKCHEPUH.

IIpakTnyeckas padora Nel. MnenTudukanus opraHnYecKux COCTNHEHUH.

Tema 4. Opranuyeckass XUMHUSI M 00111 CTBO.

buomexHosozus.A3pobHas u aHadpOOHAsE CITOCOOBI OYUCTKH B COBPEMEHHOM
npoMbllUieHHOCTH. ['enHas unxenepus. Kiierounas nnxxenepus. Knonuposanue

HckycctBenHble monumepsl. [loayueHne ncKycCTBEHHBIX MOJIMMEPOB, KaK MTPOYKTOB
XUMUYECKOH MOAM(PUKAMH PUPOIHOTO IMOJIMMEPHOTO ChIPhs. VICKycCTBEeHHBIE BOJIOKHA
(arreTaTHBIH IIENIK, BUCKO3a), X CBOMCTBA M IPUMEHEHUE.

Cunrernyeckue moiaumepsl. [logydeHrne CHHTETUUECKUX MTOJTMMEPOB PEaKIHsIMU
MOJIMMEPHU3AIIAH B TIOTMKOHIeHcaun. CTPYKTypa TIOJTMMEPOB JINHEWHAS, pa3BeTBICHHAS U
npocTpaHcTBeHHas. [IpeacTaBuTeNnn CHHTETUYECKUX MIIACTMACC: TTOJIHA TUIIEH HU3KOTO U
BBICOKOTO JIABJICHUS, TOJUIPONUIICH ¥ TOTUBUHILIXIOpU . CHHTETHYECKIE BOJIOKHA: JIABCaH,
HUTPOH U KarpoH.

JMemoncTpamuu. Komnekuus miactmace U u3nenuii 3 Hux. Kommekinu uckycCTBEHHbIX
U CHHTETUYECKU BOJIOKOH M M3ZIeTHil u3 HUuX. Pacro3HaBaHue BOJIOKOH.

IpakTnueckas padora Ne2. Pacno3HaBaHue MacTMacc U BOJIOKOH.

11 kaace
Ilepuoanyeckuii 3aKOH M CTPOEHHE ATOMA



Otkpeitue .. Mengeneessim [leproanueckoro 3axoHa. Bakueiinme moHsTus
XUMUH: aTOM, OTHOCHUTEJIbHAs aTOMHasl U MoJieKylsipHas Maccbl. Otkpsitue [[.1. MenneneeBsim
[epuoamueckoro 3akoHa. [lepuoaudeckuii 3akon B hopmynupoBke [[.11. Menneneena.

Ilepuonnueckas cucremMa xumuyeckux siemeHToB J[.M. Menneneesa.
[lepuonnueckas cucrema JI.11. MenneneeBa kak rpadudeckoe otoopaxenue [leproamyaeckoro
3akoHa. Paznnunsle BapuanTsl [leprognyeckoil cucreMsl. [leproasl u rpynnel. 3HaueHUE
[lepnonnueckoro 3akoHa u Ileproanyueckoil CUCTEMBI.

Ctpoenue aroma. ATOM — CJIOKHAs 4acTUlA. S Ipo aToMa: MPOTOHBI U HEUTPOHBI.
N3oTtomnbl. DneKTpoHbl. DJIeKTpOHHAs 000JI04Ka. DHEepreTuyeckuit ypoBeHb. Opoutanu: s- u p-.
Pacrnipenenenue 3neKTpoOHOB 110 YIHEPTETUUECKUM YPOBHSAM M OpOUTANISAM. DIJIEKTPOHHbIE
KOH(UTYpalliu aTOMOB XMMHUYECKUX 3JIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB
XUMUUYECKUX IJIEMEHTOB.

[lepmoanueckuit 3akoH u crpoeHue aroma. CoOBpEeMEHHOE NOHATHE XUMUYECKOTO
anemenTta. CoBpemenHas popmynupoBka [lepuoandeckoro 3akona. [IpyurHa nepuoguYHOCTH B
U3MEHEHUH CBOMCTB XUMHUECKHUX 3JIEMEHTOB. OCOOEHHOCTH 3aI0IHEHH S SHEPreTUUECKUX
YpPOBHEH B 3JIEKTPOHHBIX 000JI0UKAaX aTOMOB MEPEXOAHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMECTBA
3JIEMEHTOB: S- U P-3JIEMEHTHI.

Crpoenne BemecTBa

KoBanentHnas xumudeckas cBsi3b. [loHATHE 0 KOBalleHTHOM cBs3u. QOIS IIEKTPOHHAS
napa. KpaTHOCTb KOBaJIEHTHOH CBSI3U. DJIEKTPOOTpUIIATENbHOCTh. KOBaneHTHas noipHas U
KOBAJICHTHAsI HEMOJISIpHAst XUMH4eckue cBsi3u. OOMEHHBIN U JOHOPHO -aKIENTOPHBIA MEXaH U3MbI
o0pa3oBaHUs KOBAJIEHTHOMH CBs3H. BelecTBa MONEKYISIPHOTO M HEMOJEKYISPHOTO CTPOCHUS.
3aKOH IOCTOSHCTBA COCTaBa ISl BELIECTB MOJIEKYISIPHOTO CTPOEHHSL.

Nonnas cBs3p. Katnonsl u annonbl. IoHHAs CBS3b KaK KpallHUM clTydail KOBAJICHTHOM
IIOJISIPHOU CBS3H.

Mertamnudeckast cBs3b. O0mme ¢usnveckue cBocTBa MeTauioB. ClaBkl.

ArperatHble CcOCTOSIHUSI BelecTBa. ['asbl. 3akoH ABorajpo uid ra3oB. MoJISIpHBIii
00BeM Ta3000pa3HbBIX BeecTB (Ipu H.Y.). XKuaKkocTH.

Bonmoponnas xumuueckass cBsi3b. BonoponaHas cBsI3b Kak 0COOBIN citydaid
MEXMOJICKYJISIPHOTO B3auMOJIeCcTBHS. MexaHu3M ee o0pa3oBaHUsI U BIUSHHUE Ha CBOMCTBA
BEILECTB (HA MPUMEPE BOJIbI).

Tunel Kpucrajummdeckux pemerok. Kpucrammdeckas pemerka. oHHEIE,
METaJNINYECKUE, aTOMHBIE U MOJIEKYJISIPHBIE KPUCTAUIMYECKUE PEIIETKU. AJUIOTPONUSL.
AmopdHbIe BelecTa.

Yucrele BemecTBa U cMec. CMecH U XUMHUYecKue coeuHeHus. ['omorennsie u
rereporeHHble cMecu. MaccoBasi 1 00beMHas J0JIM KOMIIOHEHTOB B cMecu. MaccoBast 101
npumecei. Pemenne 3aa4 Ha MacCOBYIO JIOJIFO IIPUMECEH.

Hucnepcupie cuctembl. lloHsTue nucnepcHoi cuctemsl. JlucnepcHas gaza u
qucnepcuoHHas cpena. Knaccudukanus AUCTepCHbIX CHCTEM.

DJIeKTPOJIUTHY e CKAS TUCCONMALIUS

PactBopbl. PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIIME U3 YACTUL] PACTBOPUTEII,
pPacTBOPEHHOIO BEILIECTBA M MIPOJIYKTOB UX B3anMOIeHCTBUs. MaccoBast 10J11 paCTBOPEHHOTO
BENIECTBA. THUIIBI paCTBOPOB.

TOA. DAeKTponUTHl U HEANEKTPOIUTHL. CTENEHb 3JIEKTPOIUTUUECKON AUCCOLUALINH.
CunbHbIe U c1a0ble JIEKTPOJIUTHL. Y PABHEHUS AJICKTPOIUTHYECKON TUCCOLIUAIUH.

Kucnotel B cBeTe TEOPUH IEKTPOIUTHIECKON quccornramnuu. O0mme cBoiicTBa
HEOPraHWYECKUX U OPTaHUYECKUX KHCIOT. Y CIOBUS TEUCHUS PEAKIIUNA MEXKIY SIEKTPOIUTAMU
JI0 KOHIIA.

OcHoOBaHMSI B CBETE TEOPHU IJIEKTPOJUTUYECKON NHCCOIUAIINN, UX KTaCCU(UKALIUS U
o0mme cBolcTBA.



Conu B cBETE TEOPUU INEKTPOIUTUUECKON M CCOIIUAIINY, UX KIaccupUKanus 1 oomme
CBOMCTBA. DIIEKTPOXUMHUYECCKUH Psi/I HAMTPSHDKEHU I METAJUIOB M €T0 MCTIOIb30BAHUE IS
XapaKTePUCTUKA BOCCTAHOBUTEIBHBIX CBOMCTB METAIJIOB.

I'uaponus. Crnydau ruaponusa coneit. Peakuus cpenst (pH) B pactBopax
TUIPOJIA3YIOIIMXCS COJIEH.

XuMHYeCKHE peaKInu.

Knaccudukanumss xumudecknx peakuuid. Knaccudukanus mo 4ucity U cCocTaBy
pearupyronmx BEUECTB U MPOAYKTOB peakiuu. Peaknuu pas3noxeHus, COeIMHEHU ], 3aMEILCH U
1 0OMEHa B HEOPraHMYECKON XUMHHU.

TerutoBolr A(PeKT XUMHYECKMX peaKIui. DK30- U SHJIOTEPMHUUYCCKHE PECAKIIHH.
TepMmoxuMuueckue ypaBHeHuUs. Pacuer kojimuecTBa TEIIOTHI O TEPMOXUMUYECKUM
YPaBHEHUSIM.

CkopocTh XUMUUYECKUX peakiuii. [IoHsATHE 0 CKOPOCTH XMMHUYECKUX PEaKIUi,
AQHAJIMTUYECKOE BhIPAKEHHE. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHLEHTPallUuH, JaBJICHUS,
TEeMITepaTyphl, TPUPOJIbI PEATUPYIONIMX BEIIECTB, TIIOMRAIN UX COMPUKOCHOBEHUS. 3aKOH
JIEWCTBYIOIIMX Macc.

Karanmu3. Kartanuzaropsl. Katanus. [lpumeps kKaTaluTHYECKUX MTPOIIECCOB B
MPOMBINITIEHHOCTH, TEXHHUKE, OBITY. DEPMEHTHI M X OTJIMYHS OT HEOPTAaHUUECKUX
KaTanu3artopoB. [I[puMeHeHne KaTan3aTopoB U (PepMEHTOB.

Xumuueckoe paBHoBecue. OOpaTuMbie U HeoOpaTUMbIe peakini. XUMUUECKOe
paBHOBECHE M CITOCOOBI €r0 CMEIICHHS Ha MPUMEPE MOJTyIEHU I aMMUaKa.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENb U BOCCTAHOBUTEIb.
Oxucnenne u BoccranoBsieHue. CocTaBjaeHNE YpaBHEHU N OKUCIUTEIBHO -BOCCTAHOBUTEIIBHBIX
peaxkuuii MeToI0M AJIEKTPOHHOIO OanaHca.

OOume cBOICTBa MeTaioB. XHUMHYECKUE CBOMCTBA METAILJIOB KAK BOCCTAHOBUTETICH.
BianmonelicTBre METaUIOB C HEMETAJIIIAMU, BOJION, KUCJIOTAMH M PACTBOPAMU COJIEH.
Merannorepmus.

Koppozus meramnoB. CiocoObl 3allMTHl METAJUIOB OT KOPPO3HH.

OOnme CBOWCTBA HEMETAUIOB. XUMHUYECKHE CBONCTBA HEMETAILIOB KaK
okucnuTene. BzaumopaeiicTeue ¢ MeTajlslaMu, BOJOPOJIOM U IpYrMMHU HeMmeTaiuiamu. CBoiicTBa
HEMETAJUIOB KaK BOCCTaHOBUTENEH. B3anmoelicTBue ¢ poCTHIMU U CJI0KHBIMH BEILIECTBAMM -
OKHUCJTUTEIISIMH.

DnekTponu3. DIIEKTPOJIU3 PaCTBOPOB U PACILIABOB AJIEKTPOIUTOB Ha MPUMEpE XITOpUIa
HaTpus. DIJIEKTPOJUTHYECKOE oTydyeHHue amoMuHus. [IpakTnyeckoe 3HaueHue
anekrponu3a. llpakTuueckas padora Ne 1. [Tormyuenue u pacrio3HaBaHHE Ta30B.
IIpakTuyeckasi padora Ne 2. Pemenne skciepuMeHTaIbHbIX 3a/1a4 Ha UICHTH (PUKAITHIO
HEOPraHUYECKUX U OPraHUUYECKUX COCTMHEHUH.

3akia0ueHue.

[lepcnieKTUBBI Pa3BUTUS XUMUYECKON HAYKH U XUMHYECKOTO MPOU3BOACTBA. XUMHUS U
npo0ieMa OXpaHbl OKPYKAIOIICH Cpepl.

3. TemaTuyeckoe NJIaHMPOBaAHUE
10 kxacc



Ne Tema KomnnuectBo yacoB

1 [Ipenmer opranndeckoii XumMuu. Teopust CTpOEHUs OPraHUYECKUX 5

COCIMHEHUM
2 YrneBogopoasl ¥ UX NPUPOJHBIE HCTOUHUKU 15
3 Kucnopojacoaepkanme u a30TOCOACPKANME OPTaHUUYSCKHEC 32

COEAMHEHMS
4 QOpranuyeckasi XUMHS U 00IIECTBO 15
5  TloBTOpeHue 1
Bcero 68

11 kaacce
No  Tema KonnuectBo yacos
1 Ilepuoauueckuii 3aKOH U CTPOCHHE aTOMa 4
2  CrpoeHue BelecTBa 11
3 DJeKTposMTHYECKas JUCCOIUAIIHS 7
4  XuMHYecKue peaxiuu 11
5 [IloBTopenue 1
Bcero 34
68

4 .M opMbl OpraHu3alyu 00y4eHunst

[lpyu wu3ydyeHHMH y4eOHOrO TMpenMeTa MPUMEHSIOTCS KaK TPaguIMOHHBIE, TaK U
TMCTaHLIMOHHBIE (opMbl oOpraHu3auuu oOydeHHs. JlucTaHUMOHHBIE (GOPMBI OOydUEeHHUS
peau3yroTcs B OCHOBHOM C NPUMEHEHUEM HH(OPMaIlMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETeH
P OMOCPEIOBAHHOM B3aUMOJICHCTBUH ¢ oOydaronmmucs. C UCIOIb30BaHUEM JUCTAHIIMOHHBIX
00pa3oBaTENbHBIX TEXHOJOTUH MOTYT OPraHM30BBIBATHCS CleAylonme (GopMbl 3aHATUN Kak:
OHJIAallH — ypOKH, JIEKIUHU, KOHCYJbTAI[MU, MPAKTUUECKUE 3aHATHS; J1abOpaTopHbIE padoTHI,
KOHTPOJIbHBIE pabOThI; CAMOCTOSATENbHBIE PAOOTHI.






