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1. MACIHOPT PABOYEM ITIPOT'PAMMBI YYUEBHOM JUCHUITJIMHBI
OVYII.12 Xumus

1.1. O6a1acTh NPUMEHEHUS TPOTPAMMBI

[Iporpamma yuebno#l aucuumuinabl OYIL12Xumus sBiIS€TCS 4YacTbl0O OCHOBHOMU
npodeccruonanbHoit  oOpa3zoBarenbHOM mporpammbl  (nanee OIIOIT  CIIO) 1o
cnennasbHOCTH 23.02.07TexHu4yeckoe 00CIy;KMBAHUE M PEMOHT JABHUrarTesei, CucTeM
M arperatoB aBTOMOOWJIedl M T@pelHa3HadeHa JUIsl U3Y4YeHUs XHUMHH B
npodeccuoHaNbHBIX 00pa30BaTEeNbHBIX OpraHU3aluAX, peanu3ymux DenepanbHyIO
00pa30BaTEeNbHYI0 POrpaMMy CpeIHEro o0Iero oopazoBaHUs B MpEJesax OCBOCHUS
OCHOBHOM npodeccuoHanbHoil o6pazoBarensHoi nporpammbl CIIO Ha 6a3e 0OCHOBHOTO
o011ero 06pa3oBaHus IPU MOATOTOBKE CIEIUAINCTOB CPEIHETO 3BEHA.

1.1. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JucuunnmHaa OVII.12 Xumus SIBIISIETCSA 00s13aTeILHON 4acThIO
oOmieoOpa3oBaTeIbHOTO IMKIA ydeOHOTro TulaHa mo crenuansHocTH  23.02.07
Texnuveckoe 00CIy:KHBAHME M PEMOHT JBHraresieid, CHCTEeM U arperaTtos
aBTOMOOMJICIA.

1.2. llesn u 3agaun qucuuInHbl. [lnanupyemblie pe3yabTaTbl OCBOEHHSA
001e00pa3oBaTeJbHON JUCUMILIMHBI

['aBHBIMU LIETSIMU U3YYEHUS TIpeIMeTa « XUMUs» Ha 0a30BOM YPOBHE SIBISIOTCS:

dhopMUpPOBAHUE CHUCTEMBl XMMHUYCCKMX 3HAHUN KaK Ba)KHEHIIEH COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa, B OCHOBE KOTOPOW JIEKAT KIKOUYEBBIC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUM XHUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHUE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHMPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

dbopMupOoBaHUE U pPa3BUTHUE TMPEJACTABICHUM O HAy4YHBIX METOJaX MO3HAHUS
BEIIECTB M XHUMHUYECKMX PEaKluil, HEOOXOAUMBIX Il NPUOOPETEeHUs] YMEHHI
OPUEHTUPOBATHCSA B MHPE BEIIECTB W XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
IIPUPOJE, B MPAKTUYECKOW U NOBCEIHEBHOW KU3HU;

pa3BUTHE yMEHUN W CIOCOOOB JACSATEIHHOCTH, CBSI3AHHBIX C HAOIIOJIEHUEM W
OOBSCHEHHEM XHMHYECKOTO OKCIEPUMEHTa, COOJIOJICHHEeM TIpaBuil 0e30MacHOTo
oOpallieHHsI ¢ BEIECTBAMM.

[Tpu nzydennn npeamera « XuMHUs» JOMUHAPYIOIIEE 3HaUY€HNE TPHUOOPETAIOT TaKHUE
LEJIU U 33/1a4i, KakK:

amanTanus OOyYaronmuxcsi K YCJIOBUSIM JWHAMHYHO Pa3BHUBAIOIIETOCS MUDPA,
dbopMUpOBaHUE MHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM00Opa3OBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHCHUEM;

dbopMupoBaHUE y 00YUYAIOIIUXCSl KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIHH),
MMEIOIUX YHUBEPCAIIBHOE 3HAYCHHUE [JISl PA3JIMYHBIX BUIOB JIESITEIBHOCTH: PELICHUS
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npoOjieM, TIOMCKa, aHajau3a W o00paboTku wuHGOpPMAIUU, HEOOXOAUMBIX IS
NPUOOPETEHHs OMbITa JAESITENIBHOCTH, KOTOpas 3aHMMAaeT Ba)XXKHOE€ MECTO B MO3HAHUU
XUMHUH, a TakKe I OLEHKU C TO3ULUUH 3KOJIOTMYECKOW O€30IacHOCTH XapakTepa
BJIMSIHUSI BEIIECTB M XMMHUYECKUX IPOILIECCOB HA OPraHU3M YENOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, WHTEIUIEKTYAIbHBIX W  TBOPYECKUX
CHOCOOHOCTEM O0O0ydaroluXcs: CHOCOOHOCTH CaMOCTOSTENBHO TMPUOOPETaTh HOBHIC
3HAHWS 10 XWMHH B COOTBETCTBHHM C >KM3HCHHBIMH TOTPEOHOCTSMH, HCIIOJIB30BATh
COBpPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTUU JJId TMOMCKAa W aHaiu3a Y4eOHOU u
HAyYHO- NOMYJISIPHON HH(OPMAIIUU XUMHYECKOTO COJEPKAHMUS;

dbopMHpoBaHUEe U Pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIICHUS, HAOIIOJATEIBHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOpPbIEe OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, IMpPHU I[UIAHUPOBAHUU U TMPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIHTAaHNE Y 00ydJaromuxcsi yOe:kIEHHOCTH B TYMaHUCTHYECKON HAIIPaBICHHOCTH
XUMHH, €€ BaXHOW pOJM B PEIIEHUH TIOOAIBHBIX MpOOJIeM palMOHATBHOTO
IPUPOIOTIONH30BAHUS, TOMOJHEHUSI DJHEPreTUYECKMX PECYypCOB M COXpaHEHUS
NPUPOAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpeXHOr0 OTHOLIEHUS K
OpPUPOAE U CBOEMY 3J0pOBbIO, a TaKkKe MNPUOOPETEHUsI OIbITa HCIOJIb30BAHUS
MOJTyYECHHBIX 3HAHUM.

ConmepxaHne JUCHUIUIMHBI —HAMpaBiIeHO HAa (OPMUPOBAHHME JIMYHOCTHBIX,
MeTanpeaIMETHBIX U MpeAMETHbIX pe3ysbraToB @I'OC cpeanero obiiero oopazoBanus, a
Takke crneayromux oomux komneteHun ®I'OC CI1O



Koa n
HaHUMEeHOBaHHeE
(popmMupyembIX
KOMIIeTeHIIU

HJIaHI/IpyeMLIe pe3yJabTAaTbl OCBOCHUS TUCIHNIIJINHBI

Oﬁmnel

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01. Beibupatp
CIIOCOOBI perieHus
3amad
po¢eCCHOHATBHO
W IeATSIbHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHMSA:

- TOTOBHOCTh K TpPYydy, OCO3HaHHE IICHHOCTH MAacTepCTBa,
TpynoJIto0He;

- TOTOBHOCTh K AKTHBHOM [IESTEIBHOCTH TEXHOJOTMYECKOH H

COIIMAIIbHOW  HAMpaBJIICHHOCTH, CIIOCOOHOCTh HHHUIIMUPOBATD,
IJIAHUPOBATh 5 CaMOCTOATENLHO BBIIOJIHATH TaKyro
JIESITENLHOCTD;
- HHTEpeC K pa3Iu4HbIM  cdepaMm  mpodecCHOHATbHOM
JIESITEIILHOCTH,

OBjaieHHe YHUBEpPCAJIbHBIMU YYeOHBIMH NO3HABATEIbHBIMH
JeHCTBUSIMM:

a) 0a30BbIe JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITENIbHO  (OpMYJIHpOBaTh U
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAHHS IS
CpaBHEHHUS, KIIaCCH(PUKAIIUU 1 0000IICHNUS;

- ONpeNeNsATh I1eTU JeATeTbHOCTH, 3aJaBaTh MapaMeTpbl WU
KPUTEPUU UX TOCTUKEHUS;

- BBISIBJISIT 3aKOHOMEPHOCTH u
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTHh KOPPEKTHUBHI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
pe3yabTaToOB LeJIsIM, OLICHUBAaTh  PUCKHU MOCEICTBUI
NeSTeIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILIUICHUE MPU PEIICHUU KU3HEHHBIX

AKTYaJIM3UPOBATH

IMPOTHUBOPCUUA B

- BIAQJECTh CHCTEMON XHMMHWYECKUX 3HAHWMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAralONIMe TMOHATHA (XMMHYECKHH SJEMEHT, aToM,
JNIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JeKTPOHHBIC OpOUTAIIH
aTOMOB, MOH, MOJIEKYJa, BAJIECHTHOCTb, IEKTPOOTPHULIATEIbHOCTb,
CTENEHb OKUCIICHUS, XUMUYECKasl CBsI3b, MOJIb, MOJIIpHAsl Macca,
MOJISIPHBINA 00BEM, YIIIepOJHBIN CKesleT, PyHKIMOHAIbHAS IpyIa,
paauKa, u30Mepus, U30MEpPbl, TOMOJIOTHYECKUM psijl, TOMOJIOIH,
YIJIE€BOLOPOABI, KHUCIOPOJ- M a30TCOAEp)KALIUE COEAUHECHMS,
OMOJIOTMYECKH aKTUBHBIE BeEIleCTBA (YIJE€BOJBL, JKUPBI, OENKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE

COCAUHCHU, KPUCTAUIMYCCKAsA PpCHICTKA, THUIBI XUMHWYCCKUX
peaxiuit (OKHCTUTENHFHO-BOCCTAHOBUTEBHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEaKIUu HOHHOro OOMEHa), pacTBOD,

JJIEKTPOJIUTHI, HEANEKTPOJIUTBI, JIEKTPOIIUTUYECKAS TUCCOLNALINS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTb XMMMUYECKOH peaxiuu,
XMMHUYECKOE  PpaBHOBECHE), TEOPHMM U  3aKOHBl  (Teopus
XUMHUYECKOT0o cTpoeHus oprannyeckux Beuiects A.M. Bytieposa,
TEOpUs IIEKTPOIUTHUECKON ANCCOLUALINY, IEPUOINIECKUI 3aKOH
JI.W1. MenneneeBa, 3aKOH COXPAaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XUMHH, (DAKTOJIOTHYECKHE CBEAECHUS O
CBOWCTBAaX, COCTaBe, MOJIyY€HUH U O€30IacCHOM HCIOJIb30BAaHUU
BOXHEUIINX HEOPTaHUYECKUX U OPraHUYECKHUX BELIECTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- yMEThb BBIIBISITH XapakTEpHbIE IPU3HAKM U B3aUMOCBS3b

1 . o
YKa3blBalOTCA IMYHOCTHbIE U MeTanpeaMeTHble pesyabTaTbl n3 PrOC COO (B nocneaHel pegakumu ot 12.08.2022) B oTrnaronbHoi popme, dopmunpyemble
obuweobpasoBaTesibHOM ANCUUNANHOMN
2 o
OvcumnanHapHble (NpegMeTHble) pesynbTaThl YKas3biBalOTCA B COOTBETCTBUM C METOAMKOMN NpenofaBaHua AUCUMNINHDI
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npooaem

0) 0a30BbIe HcCIea0BaTeNbLCKHE JeiicTBHA:

- BJIAJICTh HaBBIKAMH Y4eOHO-HCCIIEIOBATEIHCKOM
NeSATEeIbHOCTH, HABBIKAMH Pa3pelIeHHs pooeMm;

- BBIABJIIATDH HpI/I‘II/IHHO-CHeI[CTBeHHBIG CBiA3U U aKTyaHI/BI/IpOBaTB
3a/1auy, BBIJBUTATh THUIIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHThI
JUTSL TOKAQ3aTeNIbCTBA CBOMX YTBEPIKJICHUM, 3a7aBaTh MapamMeTphl U
KPUTEPHUH PEIICHHUS;

- aHaJII/I3I/IpOBaTL HOHy‘-IeHHBIG B Xole
pe3yiabTaThl, KPUTUYECKH OIICHUBATh  HUX
HpOI‘HOSI/IpOBaTB N3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEIEATEILHOCTH,

U IPOECKTHOMN

peicHrd 3adadyun
JOCTOBEPHOCTD,

- yMETh MHTETPUPOBATh 3HAHUSA U3 pasHbIX MPEIMETHBIX
obJacrei;
- BBIIBUT'aTh HOBBIE HJEH, [IPEIaraTh OPUTHHAIbHBIE TOAXO0IbI H
peIICHMS,;

- CIOCOOHOCTB MX UCIIOJIb30BAaHM B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

W3YYEHHBIX MMOHITUH, IPUMEHATH COOTBETCTBYIOIIUE MOHATHS IIPH
OITMCAHUM CTPOCHHS M CBOWCTB HEOPTAHWYECKUX M OPTaHHMYECKHUX
BEIIECTB U MX MPEBPAILCHHI; BBISBIATH B3aUMOCBSI3b XUMUYECKUX
3HAaHMW €  TOHATHAMH WM TPEJCTABICHUSIMU  JAPYIUX
€CTeCTBEHHOHAYYHBIX IPEJMETOB;

- YMEeTh HCHOJH30BaTh HAMMEHOBAHMS XMMHUYECKHX COCIUHEHUH
MEXKIYHAPOJHOIO COK3a TEOPETUUYECKOM U MPUKIAJHOW XUMHHU U
TPUBHUAJILHBIC HA3BaHUS BAKHEHIINX BEIIECTB (ITHJICH, alleTUIICH,
runepuH, Qenois, ¢opmanbAerui, yKCyCHas KHCIOTa, TIIHIIMH,
yrapHblil ra3, YIJIEKUCHIBIA Ta3, aMMHAaK, TlalleHas H3BECTh,
HeralieHasi W3BEeCTh, IUThEBAs COAAa W JIPYTHX), COCTaBISThH
(bopMyJIBI HEOPraHMUYECKHX U OPraHUYECKUX BEUIECTB, YPAaBHEHHS
XUMHAYECKHX pPEaKIHi, OOBSCHATh HMX CMBICT, HOATBEPKIATH
XapaKTepHbIe XHMHYECKHUE CBOHCTBa BEILIECTB
COOTBETCTBYIOIIMMH OSKCIIEPUMEHTAMUA W 3allUCSIMH YpaBHEHHI
XMMHYECKUX PEaKIni;

- yMeThb  YCTaHaBIWBaThb  NPUHAMICKHOCTh  W3YUYEHHBIX
HEOPraHUYECKNX M OPraHWYeCKUX BEIIECTB K OINpPEICICHHBIM
KJlaccaM M TPYNIaM COCJMHEHWH, XapaKTepU30BaTh MX COCTAB H
Ba)XHEHIIINE CBOWCTBA; OIPENENATh BUABI XUMHUYECKUX CBS3€H
(koBaJieHTHAsi, WOHHAS, METAUIMYECKas, BOJOPOJHAS), THIIBI
KPUCTANIMYECKUX  PEIIEeTOK  BEIIeCTB;  KiIaccu(ULUPOBAThH
XUMHAYECKHE PEAKIINH;

- chopMupoBaTh MPEJICTABICHUS: O XUMHUECKOW COCTaBJIAIOLICH
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpA, POJH XWMHUH B TIO3HAHUH
SBJICHUH TPUPOAbI, B (HOPMUPOBAHMM MBIIIJIEHUS M KYJIbTYPbI
JMYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIst
peleHusl MPakTUYEeCKUX 3a7ad U HKOJIOTHYECKH OOOCHOBAHHOIO
OTHOIIEHHSI K CBOEMY 3/I0POBBIO M IPHPOTHON CpPEJIe;

- yMeTb MpPOBOJUTH pacueTsl MO XUMHYECKHUM (opmyrnam u

YpPaBHEHUSAM  XHMHUYECKHMX  pPEaKIUl C  HCHOJb30BaHUEM
(¢u3NYeCKUX  BEJIMYUH,  XapaKTepHU3YIOUIMX  BELIeCTBa  C
KOJMYECTBEHHOM CTOpPOHBI: Macchl, o0bema (HOpMajbHBIE

YCJIOBI/I}I) ra30oB, KOJINMYECTBA BEUICCTBA, UCIIOJb30BaTh CUCTCMHBIC
XUMHUYCCKUEC 3HAHUA I TIPUHATHA pemeHHﬁ B KOHKPETHBIX




JKU3HCHHBIX CHUTYyallusAX, CBA3AHHBIX C

IPpUMCHCHUCM

BEIICCTBAaMH MU HX

OK 02.
Hcmons3oBaTh
COBPEMEHHBIC
Cpe/ICTBa TIOUCKA,
aHanu3a u
UHTEPIPETAINH
UHPOpPMALIUHU U
uH(pOpMaIMOHHBIC
TEXHOJIOTHH JIJIs
BBIIOJIHEHMS 3234
npodecCHoHaIbHO
U IeATEeIbHOCTH

B o0s1acTHIEHHOCTH HAYYHOIO MIO3HAHHUSA:

- chOpMHPOBAHHOCTHL  MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAayKd U OOILECTBEHHOM
MIPAKTUKH, OCHOBAHHOTO Ha JHAJIOre KYJIbTYp, CIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHME S3BIKOBOM W UHUTATENbCKOW KYJIBTYpHI
cpeacrBa B3aHMOI[eI>'ICTBPISI MCXKAY JIOAbMU U ITO3HAHUA MHUPA,

- OCO3HAaHUE IIEHHOCTU HAyYHOU J[eATEeIbHOCTH, TOTOBHOCTH
OCYILIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIE;

OBiajeHne YHMBePCAJIbHBIMH YUeOHbIMHM NO3HABATeIbHBIMH
JeHCTBUSAIMU:

B) padoTa ¢ nunopmanmeii:

- BJIaJeTh HABbIKAMHU MOJyuyeHUs HH(OpMAMKU U3 UCTOYHUKOB
Pa3HbBIX THIIOB, CAMOCTOSATCIBHO OCYHICCTBJIATH IIOUCK, aHAJIM3,
CHCTEMaTHU3allii0 ¥ HUHTEpPHpeTaluio HHPOPMALUU pa3IUYHBIX
BUJIOB U (DOPM NpEeACTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (pOpMATaX C yYETOM Ha3HAYCHUS
nH(pOpMallMd M LENEeBOW ayJUTOPHH, BbIOMpAs ONTHUMAJIbHYIO
¢dbopMy npeAcTaBICHUS U BU3YyalNU3allny;

- OHOCHHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTD I/IH(l)OpMaHI/II/I, €e
COOTBETCTBHE ITPABOBBIM U MOPAJIBHO-3THYECKUM HOPMaM;

- HCIOJIb30BaTh CpeacTBa WH(POPMAIIMOHHBIX "
KOMMYHHKAITMOHHBIX TEXHOJOTUH B PpEUICHUH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OpPraHU3allMOHHBIX 3a1a4d C CO6J'IIO}IGHI/IGM
TpeOOBaHUN SPrOHOMHMKH, TEXHHKH O€30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, TMPaBOBBIX M ATHUYECKHX HOPM, HOPM
nH(POPMAIMOHHOM 0€30MacHOCTH;

- BJIAZICTh HAaBbIKaMU pacCIiO3HaBaHHW U 3alIUThL I/IH(i)OpMaHI/II/I,
MH(POPMAIIMOHHOM 0€30MacHOCTH JIMYHOCTH;

- YMETh IUIAHUPOBATh M BBINOJIHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpalieHus OPraHMYECKHX BEIIECTB IPH  HAarpeBaHUM,
MOJTyYeHWE JTHJICHA M M3YYEHHE €ro CBOWCTB, KaueCTBEHHBIC
peakuMy Ha  albJCTHABL, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypanus OelKOB MPU HarpeBaHUU, I[BETHBIC PEaKIIUU OEIIKOB;
IPOBO/IUTH PEaKIMd HOHHOTO 0OMEHa, ONPEAETSATh CPeIy BOIHBIX
pacTBOpOB, KAaueCTBEHHbIE pEakIUH Ha cyiab(ar-, KapOoHAT- U

XJIOPUJI-aHUOHBI, Ha KaTHUOH aMMOHUS, pemiaTth
SKCIEpUMEHTAIbHBIE  3a7aud 1o Temam  "Mertamwisl" u
"Hemeramipl") B COOTBETCTBMM C MpPaBWIAMH  TEXHHKHU

0€30MMacCHOCTH MpU OOpPAIEHUHU C BELIECTBAMHU M JIAOOPaTOPHBIM
o0OpyJOBaHUEM;  NPEACTABIATH  PEe3yabTaThl  XUMHYECKOTO
SKCIEpUMEHTa B (OpPME 3alHMCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;
- YMETh aHAJIM3UPOBATh XUMHUECKYIO HH(POPMALIUIO, TIOTYIaeMYIO
U3 pa3HbIX HCTOYHMKOB (CPEICTB MAaccoBOM HMH(OpMaLUH, CETh
Wnrepuer u apyrue);

- BJIQIETh OCHOBHBIMHM METOJJaMHM HAay4YHOT'O MO3HAHUS BEILECTB U
XUMHUYECKUX SIBJIEHUH (HaOsoleHne, U3MEpeHHe, HKCIEPUMEHT,
MO/JIETUPOBaHKE);

- yMeTb MpPOBOJIUTH pacueThl MO XHUMHYECKHUM (opmyrnam wu
YPaBHEHMSIM  XUMHMUYECKHUX  peakIMid ¢  HCHOJIb30BAHUEM
(u3MUeCKUX  BEJIIMYMH,  XapaKTepU3YIOIIMX  BEIleCTBa  C
KOJINYECTBEHHOW  CTOPOHBI: Macchl, oObemMa (HOpMajbHBIE
YCIIOBHS) ra30B, KOJIMUYECTBA BELIECTBA; MCIIOJIb30BaTh CUCTEMHbIE
XUMHAYECKHE 3HAHUS Uil NPUHATUA PELIeHUH B KOHKPETHBIX
KU3HCHHBIX CHTYyallUsX, CBS3aHHBIX C BEMIECTBAMH M HUX
MIpUMEHEHHEM




OK 04.

D¢ dexkTuBHO
B3aMMO/JICHCTBOBAT
b ¥ paboTaTh B

- TOTOBHOCTH K
CaMOOIIPEIENICHHUIO;
-OBJIaJICHHE HABBIKAMHU Y4E€OHO-HCCIEI0BATEIbCKON, TPOSKTHON H
COLIMAJIbHOM JCSTEIBbHOCTH;

CaMOpPa3BUTHUILO, CaMOCTOATCIIbHOCTH n

- YMETh IUIAHUPOBATh M BBIMOJHATh XMUMHUYECKUNA IKCIEPUMEHT
(mpeBpallleHHsT OpraHMYECKUX  BEIIECTB IMpPH  HAarpeBaHHH,
MOJyYEHUE STUJICHA U U3YYCHUE €ro CBOMCTB, KayeCTBEHHBIE
peakuMu Ha  ajbAETHAbI, KpaxMmall, YKCYCHYIO KHCIOTY;

KOJUICKTHBE U OBaanenue YHHBepPCAJbHBIMU KOMMYHHKATHBHBIMH | ICHaTypalysi OCJIKOB IPU HArpEBaHWUHU, [[BETHBIE PEAKLIUU OCIIKOB;
KOMaH/1e NeHCTBUSIMU: IPOBOAUTH PEaKIIMU HOHHOTO OOMEHa, OMPEENATh CPeay BOIHBIX
0) coBMeCTHas1 1eSITeJIbHOCTbD! pacTBOpPOB, KAa4eCTBEHHBIE PEAKIMU Ha Ccynb(har-, KapOoHAT- U
- TOHMMAaTh W WCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON U | XJOPHA-aHUOHBI, Ha KaTHOH aMMOHUS; peliaTth
WHIUBUAYAITBHON paboOTHI; SKCHEpUMEHTAIbHBIE  3a7aud 1o Temam  "Mertamisl" U
- IPUHUMATh LIEJIH COBMECTHOM JesTeIbHOCTH, OPraHU30BbIBaTh U | "Hemetamibl") B COOTBETCTBMM C  NIpaBUJIaMH  TEXHUKH
KOOPJAMHHUPOBATH JEHCTBHUA IO €€ JOCTHKEHHUIO: COCTABJIAThH IUIAH | 0€30MaCHOCTH MPU OOpaIleHUH C BEHIECTBAMU U JAOOPATOPHBIM
NEUCTBUM, paclpenensiTh POl C y4eTOM MHEHHIl YYacTHUKOB | OOOpyIOBaHMEM;  MPEACTaBIATh  PE3YNbTaThl  XMMHYECKOTO
00CYyXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI; JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIMX
- KOOPJIMHHUPOBATh U BBIIOJIHATH padOTy B YCJIOBHSIX PEalTbHOrO, | peakuuil U GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB
BUPTYQJIBHOTO 1 KOMOMHHPOBAHHOT'O B3aUMOCHCTBHS;
- OCYLIECTBJISITh TO3UTUBHOE CTPAaTErMYECKOe TIOBEACHUE B
pPa3IMYHBIX CHUTYalUSX, MPOSBISATH TBOPUYECTBO M BOOOpa)keHUE,
OBITh MTHUIIMATUBHBIM
OBjajieHHe YHUBEPCAJIbHBIMHU PEryJsiTHBHBIMU J1€CTBUAMM:
I') IPUHATHE ce0sl M APYTUX JIIO/Ieii:
- IPUHUMATh MOTUBBI M apTyYMEHTHI APYTHUX JIIOJEH MPU aHAIN3e
pe3yIbTaTOB JAEATEIbHOCTH;
- MPU3HABATh CBOE MPABO M MPABO JAPYTHUX JIOJIEH HA OMIUOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU IPYTOro
YEJIOBEKA;
OK 07. B 00,1aCcTMIK0J10rHYeCKOT0 BOCIIMTAHUSA: - chopMHpOBaTh MPEJCTABICHUSA: O XHMHUYECKON COCTaBIISIOIICH
CopelicTBOBaTH - cOpMHUPOBAHHOCTH HSKOJOTHYECKOW KYJIbTYphl, TMOHWMaHWE | €CTECTBEHHOHAYYHON KApTUHBI MUpPA, POJM XUMHUU B TIO3HAHUU
COXpaHEHHIO BIIMSIHHST COIIMAIBHO-DKOHOMHYECKUX TIPOIECCOB HA COCTOSIHHUE | SIBJICHHH MPUPOJBI, B (HOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbI
OKpY’KaroIieu MPUPOJHON M COLMANBHOW Cpellbl, OCO3HAaHWE TI00aTBHOTO | IUYHOCTH, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
Cpenpl, XapakTepa KOJIOTHUECKUX MpodIIeM; pereHusl MPaKTHYECKUX 3a/1ad M DKOJOTHYECKH OOOCHOBAHHOTO
pecypcocOepexeH |- TJIaHUPOBAaHUE U OCYIIECTBIECHHE NEHCTBUN B OKpYKAIOUIEH | OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOTHON CPEIE;
U0, IPUMEHSATH cpene Ha OCHOBE 3HAaHUA I1eJied YCTOWYMBOTO PAa3BUTHS | - YMETh COONIOAATh TpaBUjia SKOJOTUYECKH IIEIecCO00pa3HOTo
3HaHUS 00 YEJI0BEUECTBA; MOBEACHUS B OBITY H TPYIAOBOHW JAEATETBHOCTH B IENSX
W3MEHEHUHN AKTUBHOE HETIPUATHE JCHCTBUMN, MPUHOCAIINX BPEIl OKPYKAIOMICH | COXpPAaHEHHs CBOETO 3/I0POBbsI M OKPYXKAIOIIEH MPUPOTHON CPEIIbI;
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KIIUMaTa,
MIPUHIIMIIBI
OEepeKITUBOTO
IIPOU3BO/JICTBA,
3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUsAX

cpene;
- YMEHHE TMPOTHO3MPOBATH HEOJIATONPHUATHBIE 3KOJIOTHYCCKUE
MOCICACTBUA NMPCANIPUHUMACMbBIX HCﬁCTBHﬁ, npeaoTBpalaTh Uux;

- pacimpeHue OIbITa  JICATEILHOCTH 9KOJIOTHYCCKOM
HaIpaBJIECHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4EOHO-UCCIIE0BATEIBCKOM, MPOSKTHOU 1
COLIMAJIbHON AeSITEIbHOCTH;

YUUTBHIBATh OMNACHOCTH BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBI
ONpPEACICHHBIX  BEIIECTB, TMOHUMAs  CMBICI  IOKa3aTens
MPEIETbHON TOIYCTUMOW KOHUECHTPALIMU

B pe3ynbTaTe 0cBOCHMS TUCHUILIMHBI CTYICHT JIOJKEH 00J1a1aTh TPO(ecCHOHATBHBIMU KOMITETEHITUSMHU:
_ 11K 4.3. IIpoBoAUTH OKpacKy aBTOMOOUJILHBIX KY30BOB

1.4PexkoMeH1yeM0eK0JIUYeCTBOYACOBHAOCBOEHHENPOTPAMMBIIUCIIUIJIMHBI:
MakcumanbHOM yueOHOM Harpy3ku o0ydarorierocsi_/2 yaca, B TOM 4YHCIIe: 00s13aTeIbHON ay AUTOPHON ydeOHOM
Harpy3ku oOydaromierocsi /2 Jaca.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOI JTUCHMILIMHBI U BHAbI y4e0HOH padoThl

3auem)

Buny4eoHoiipadoThI Oobvem uacos

MakcuMaibHasi yueOHasi HAarpy3Ka (Bcero) 72
Oo0s3aTesbHAsA ayAUTOPHAsA y4eOHAsi HATPY3Ka (BCero) 72
B ToMm umncre:

TeopeTuueckoe oOyueHHE 34

JlaGopatopHble 3aHATHUS 10

[IpakTryeckue 3aHATUSA 28

IIpodeccHnoHaIbHO-OPHUEHTHPOBAHHOE coaepKkanme (

TEOPETUUECKHE 3aHATHUS 2

MIPAKTUYECKUE 3aHATHUS 2

Ilpomerxrcymounas ammecmavusn (Ouggepenyuposannuli 2
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2.2. TemaTuyeckuii njiaH u coaepkanue ydedoHoii aucuumiuabl OYIL12 XUMUSA

HanmenoBanmue pa3jiesioB u Conep:xanue yueOHOro MaTepuasia, JJadopaTtopHbie U NPaAKTHYeCKHe Pa00Thl, CAMOCTOATE/ILHASA Obwe YpoBennb
TeM padoTa 00y4armmXxcs M OCBOCHUA
4acoB
1 2 3 4
Cemecmp 1
Pasnen 1. TeopeTnueckne OCHOBBI XUMUMU.
Tewma 1.1. Ilepuoanueckmii Copnepixanue y4eOHOro MaTepuasa 2 1
3akoH u Tabmuna J[.1.
Mewnpeneena. CTpoeHHe aTOMOB Teopernieckoe o0yuenue
XUMHUYECKUX IJIEMEHTOB .
Ilepnonnueckuit 3akoH u Ilepmoaunueckas cucrema xumudeckux viemeHToB J[.M. Menneneesa.
CBs3b nepuoanueckoro 3akoHa u [lepuoandeckoil cucreMsl xumuueckux aemeHToB JI.JM. Menneneena
C COBpPEMEHHOW TEOpHEHl CTPOCHHUs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKUX
AIIEMEHTOB U 00pa3yeMbIX WMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIMIaM M TepuojaaM. 3HayeHHE
NEPUOANYECKOr0 3aKOHAa B Pa3BUTHUM HayKu.XHUMHUYECKUH 3JeMeHT. AToM. Sapo aTroma, H30TONBI.
DnekTpoHHas 000JI0YKa. DHEPreTHYEeCKHEe YPOBHH, MOAYpPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeeseHus] 3JEKTPOHOB MO OpOMTAIIM B aTOMAax 3JIEMEHTOB IEPBBIX
YeTHIPEX MEePUOIOB. DIEKTPOHHAS KOHPUTYpaIUsi aTOMOB.
IIpakTHyeckoe 3anaTHe Nel 2 2
XapakTepucTuka XUMHUYECKHX DJIEMEHTOB B COOTBETCTBUU C TosioxkeHueM Ilepuoamueckoit
cucteMbl. [IpakTHdeckne 3alaHusi Ha YCTAHOBJICHHE CBS3M MEXKIY CTPOCHHEM aTOMOB XHUMHUYECKUX
AJIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM CBOWMCTB XMMHUYECKHUX DJIEMEHTOB M HX COCJUHEHUU B
COOTBETCTBUU C mojiokeHneMm llepuogmdeckoit cuctemsbl. [lemoHcTpamus tabmui «llepuogudeckas
crucrema xuMuueckux anemeHToB /[.M. Menneneesa»
Tema 1.2. Ctpoenue Coaep:xanue yueOHOro MaTepuaJia 2 1
BEI[ECTBA. XMMHUUYECKasI CBS3b Teopernueckoe 00y4eHme
CrtpoeHue BemiecTBa. XuMUYecKas CBSI3b. BUIBI XUMUYECKOW CBs3HM (KOBaJCHTHAs HEMOJSpHAs U
NoJisipHasi, MOHHAs, MeTajuinueckas). VoHBI: KaTHOHBI M aHHOHBL. MexaHu3Mbl 00pa30BaHUA
KOBJICHTHOM XUMHUYECKON CBsI3U (OOMEHHBIN M TOHOPHO-aKLIENTOPHBIH). BomopoaHast cBA3b.
Tema 1.3. BaneHTHOCTS. Conep:kanue y4yeOHOro MaTepuasia 2 1
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DJIEKTPOOTPUILIATETBLHOCTb.
CreneHb OKUCIICHHUS.

Teopernyeckoe o0yueHue

BanenTHOCTSE. :‘)J'IGKTpOOTpI/II_IaTeJ'IBHOCTB. CreneHb OKUCIICHHS.

IIpakTnyeckoe 3ansaTue Ne2

PemleHne MNpakTMKO - OpPHUEHTHPOBAHHBIX pACYETHBIX 3aJaHui. BHIbl XMMHYECKON CBA3U
(KoBaJIeHTHasi HeMoJsIpHasT M NOJspHas, HMOHHAas, MeTaljauyeckas). MexaHu3mbl 00pa30BaHUs
KOBJICHTHON XUMHUYECKON CBsI3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIH).

Tema 1.4. Ilousatue o
JIUCIIEPCHBIX CUCTEMAaX.

Conep:kanue y4eOHOIro MaTepuaa

TGOPGTI/I‘IGCKOG oﬁyqe}me

BemiectBa MOJEKYISPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel KkpucTayIMyeckux pemeTok. M3yuenue Mopenell KpUCTAINIMYECKMX PEIIETOK. 3aBUCUMOCTH
CBOMCTBA BEILECTB OT THUIIA KPUCTALINYECKON peml€TKU. [lonsaTne o nucnepcHsix cucremax. VcTuHHbIE
Y KOJJIOWJIHBIE pacTBOpBl. MaccoBas 10J1s1 BEIECTBA B PACTBOPE.

IIpakTnueckoe 3ansaTue Ne3

Pemenue MMPAaKTUKO - OPHCHTUPOBAHHLIX PACUYCTHBLIX SaﬂaHI/Iﬁ Ha pacTBOpPbI, HUCIOJIb3yEMbIC B
OBITOBOM U HpOHBBOIICTBGHHOfI JACATCIBHOCTHU yelloBeKka.Pacuérbl ¢  HCIIOIB30BaHHEM IIOHSATHS
«MaccoBas J0JIA BEIICCTBA).

Tema 1.5. Knaccudukarus,
HOMEHKJIaTypa U CTPOECHUE
HEOPraHUYECKUX BEIECTB

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqeﬂue

Knaccudukanus Heoprannyeckux coenuHeHuil. HomeHknarypa HEOpPraHMYECKHUX BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKHUX BELIECTB, MIPUHAMICKAIIUX K PA3JIMYHBIM KIIACCaM.

Tema 1.6. Tumel XUMHYECKHX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

Xumunyeckas peakius. Knaccuduxanus XuMUYeckux peakluuid B HEOPraHU4eCKOW U OpraHM4ecKon
XUMHUHM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB, 3aKOH COXPAHEHHsS U NPEBpALICHMs] DHEPIUU IIPU
XUMHYECKHUX PEAKLHSX.

CKOpOCTh peakluy, €€ 3aBUCUMOCTb OT Pa3IUUHBIX (pakTopoB. OOpaTHUMbIE peakuuu. XUMHUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOIINE HA COCTOSTHUE XUMUYecKOro paBHoBecus. [Ipunnnmn Jle llarense.

JlaGoparopHas padora Ne 1

Paznoxenue MEpOKCHUZa BOAOPOAa B IPUCYTCTBUHU KaTalin3aTopa

IIpakTnyeckoe 3ansaTne Ned

[TpakTuueckas padota: BnusHue pazaudHbix GaKTOPOB HA CKOPOCTh XMMHUYECKOM peaKIuu.
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IIpakTuyeckoe 3ansitue NeS

Pacuérbl 1o ypaBHEHMSM XMMHYECKUX PEAKLUN, B TOM 4YHUCIE TEPMOXUMHUYECKUE PACUETBHI.
CocraBieHne HOHHBIX ypaBHEHUH peakuuid. Peaknuu moHHoro oomeHa. Pacuérsl maccel BelecTBa
i 00bEMa ra3oB 0 U3BECTHOMY KOJHUYECTBY BELIECTBA, MAcCe UM 00BEMY OHOTO U3 YHaCTBYIOIIHX
B pEaKIMM BEIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) POJYKTOB PEAKIMH, €CIIU OAHO
13 BELIECTB UMEET IIPUMECH.

Tema 1.7. Dnextponutruueckas
JICCOIIMAIINS ¥ MOHHBI 0OMEH

Conep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

OnexrponutHyeckas aucconuanusi. CHIbHbIC U c1a0bie 3JeKTpoauThl. Cpeaa BOJHBIX pacTBOPOB
BEIIECTB: KUCIIasA, HelTpanbHasl, menodnas. Peakunnu nonnoro ooMena. OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIC peakiuu. CocCTaBJICHUE peaKIuii HOHHOTO OOMEHA ITyTeM COCTaBJICHUSI X TOJIHBIX 1
COKpAIlCHHbIX HOHHBIX ypaBHEHHI. KNCI0THO-OCHOBHBIEC peakluy. 3aaHusl HA COCTABJIEHUE HOHHBIX
peakuuii

JlaGopaTopHble 3aHATHUS

JIaGoparophas pabota Ne 2. OmnpeniesieHue cpeibl pacTBOPOB BELIECTB € IOMOIIbI0 YHUBEPCAIBHOTO
MHAMKATOpa

IIpakTnueckoe 3ansaTue Neb

CocraBreHre peakiyii HOHHOTO 0OMEHa ITyTeM COCTABIIEHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH. 3aJaHUs Ha COCTABJIEHUE NOHHBIX PEAKIIUH.

Pa3nen 2. Heoprannueckast Xumus.

Tema 2.1. OUBUKO-XUMHUYECKHE
CBOMCTBAa HEMETALJIOB

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue
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Hewmeramnsl. [Tonoxenne Hemeramwios B [lepuoanueckoil cucteMe XUMUYECKUX 3iieMeHToB [1.1.
MenneneeBa 1 0COOEHHOCTU CTpOeHUS aTOMOB. DU3HUECKUe CBOICTBA

HEMETaJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha IpUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

XuMHYecKre CBOMCTBA BaXKHEHIIINX HEMETAJIOB (FaJIor€HOB, Cephl, a30Ta, (hocdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUU (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).
[TpumeHeHre BaXHEHIINX HEMETANIOB M UX COequHeHMi. M3ydueHne Koekuun o0pa3oB HEMETaIOB.

IIpakTHyeckoe 3ansaTue Ne7

3KCH€pI/IMeHTaJII)HOC peICHUEC 3a4a4 110 TCME «HemeTamme.

Tema 2.2. PUBUKO-XUMHUYECKHUE
CBOIICTBAa METAJJIOB

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqenne

Mertannel. [lonoxenune MmetamnoB B [lepronndeckoit cucreMe XUMAYECKUX 351eMeHToB J[. 1.
MenpeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UEK aTOMOB MeTaiuioB. O0mue pusndeckue
cBoMcTBa MeTa/uIoB. CIlaBbl METAJIIIOB. DNEKTPOXUMHUUECKHUH Psi/l HATIPSHKEHUN METaJUIOB.

XUMHYECKUE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUMN, KaJIMW, KaJIbLIUW, MarHUH, aIFOMUHUH, ITUHK,
XPOM, JKeJe30, Me/Ib) U UX COEIMHEHUH. KaUeCTBEHHBIE PEaKIlMy Ha KaTHOHBI MeTauioB. Ob1ue cnocoObl
noJty4eHus: MeTajuioB. [Ipumenenre MeTauioB B ObITY U TeXHUKE. V3yueHne koiekuun «MeTauibl u
CILTaBEI»

IIpakTnyeckoe 3ansaTne Ne8

9KCHepI/IMCHTaJIBHOC peuIeHue 3a4a4 1o TcMe «MeTab.

JlaGoparopHas pabdora

JlaGopatopHas pabota Ne 3. BzaumozeiicTBue ruipokcuia aTlOMUHNS C pAaCTBOPAMHU KUCIIOT U ILEI0YEH.

2 cemecmp

Paspnen 3. TeopeTnueckue OCHOBBI OpraHUYECKON XUMHUH.

Tema 3.1. OcHOBHBIC TOHATHSA
XHMHH BBICOKOMOJIEKYJIAPHBIX

OcHoBHOe coepkaHue

Teopernueckoe odyuenune
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coenuHenuii. [Ipeamer,
Kjaccuukanus, CTpoeHmne u
HOMEHKJIATYPa OPraHu4ecKux
BelllecTB

OcHOBHbBIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIUHEHUN: MOHOMEp, MOJHUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb MOJIMMEPHU3ALIUH, CPEAHSS MOJIEKYJIsIpHas Macca. BbICOKOMOJIEKYIISIPHBIE COEIMHEHMSL.
OcHOBHbIE ~ METOABl CHHTE3a  BBICOKOMOJIEKYJISPHBIX  COCOUHEHHM - TOJuMEepHu3alus Hu
MOJIMKOHACHCAIHSI.

OzHakoMiieHHe ¢ 00Opa3liaMHu MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB.

[Ipeamer opranuyeckoil XUMUHU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUYEHHE B IMOJYYCHUH HOBBIX
BEIIIECTB U MaTepuaaoB. Teopus CTpOCHUSI OpraHuueckux coenuHeHuii A.M. bytiepoBa, e€ OCHOBHbIE
nosiokeHust. CTpyKTypHBIE (OPMYIIbI OPTaHUYECKUX BEIIECTB. ['oMosorusi, uzomepus. XuUMHUYECKast
CBSI3b B OPraHUYECKUX COCTUHEHUSX - OJIMHAPHBIC U KPAaTHBIE CBS3H.
[IpeacraBnenne o kimaccuuUKaMU OpPraHUYECKUX BemiecTB. HoMeHkIaTypa OpraHH4ecKux
COCIMHEHUI (CHUCTeMaTU4eCcKas) W TPUBUAIbHbIC Ha3BaHHsS BaKHEHIIMX TMpPEICTaBUTENEH KIaccoB
opranmdeckux BemiecTB. O3HakomiieHHE ¢ oOpa3llaMHi OPraHUYECKUX BEIECTB M MaTepHallaMH Ha WX
OCHOBE

IpakTuyeckue 3ansiTus Ne9

OKCHepUMEHTAJIbHBIE METObl U3YUEHHSI BEIIECTB U UX MPEBPALICHUI: MOJIEIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHWE M ONHMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO MPEBPAICHHIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TJIaBJIECHUE, OOYTJIMBAHUE U TOPEHUE).

Tema 3.2. YrieBoaopoasbil.

OcHoBHOE CoACpKaAHUEC

Teopernueckoe o0yuenune

VYrneBonopoasl. AJKaHBL: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUI psii. MeTaH u 3TaH - mpocTeiiive
MIPEJCTaBUTENIN alKaHOB: (PU3MYECKHE M XUMHMUYECKHE CBOWCTBA (PEaKklUMU 3aMELICHHs U TOpEeHHS),
HaXO0XJAECHHUE B IPUPOJIE, TOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHM psA. DTUIeH M MpOINUJIeH - MpocTeiiune
NPEJCTaBUTENIN  AJIKCHOB: (HU3UYECKHe M XHUMHYECKHe CBOMCTBa (peakiuu T'HAPHUPOBAHUS,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3allin ), OJIydeHrEe U PUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u wmerunOyraguen-1,3: cTpoeHue, BaXKHEWIIHME XHUMHYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3HUHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTMYECKHH psiA. AUETHIIEH - MPOCTEHIIHiA
MPE/ICTaBUTENb AJIKMHOB: COCTaB, CTpoeHHe, (GU3NYECKHe U XUMHUYECKHE CBOMCTBa (peakiuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALIMH, TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHHe, (HU3MYECKUE W XHUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUSA M HUTPOBAHMsI), MOJYYEHHUE U NpuUMeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTHueckas
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CBsA3b MCXKAY YIJIICBOJOPOJaMH, IIPUHAJICKAIIMMU K Pa3JIMYHBIM KJ1acCaM.

IIpakTnyeckoe 3ansiTue Nel(Q

O3HaKOMJICHHE C O6p83L[aMI/I ImIacTMacC, KaydyKOB H PE3HMHBI, MOACIUPOBAHHUEC MOJICKYII
YIJICBOAOPOAOB U IraJIOTCHOIIPOU3BOAHBIX.

JlaGopaTopHble 3aHATHSA

JlaboparopHast pabota Ne 4. [TomydeHue 3TUIICHA U U3YYCHHUE €TI0 CBOMCTB.

IIpakTuyeckoe 3anaTue Nell

Pacuérnbie 3agaun. BplunciaeHus MO ypaBHEHUIO XUMHUYECKOM peakmuu (Macchl, 00BbEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU IO U3BECTHBIM Macce, 00bEMY, KOIHUECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Tema 3.3. IIpuponusie
UCTOYHUKHU YTIIEBOJIOPOJIOB.

Teopernueckoe o0yueHue

[TpupoaHble HCTOYHHUKH YTIeBo0poa0B. [Ipupoanslii ra3 u nonytHsle HedTaHbIE ra3sl. HedTh u
e€ mpoucxoxzaeHue. CrnocoObl mepepadOTKM HEPTH: MEpPEeroHkKa, KPEeKUHT  (TEepMUUYECKHI,
KaTaJIuTH4ecKuil), nuponu3. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBII yrosib U MpOyKTHI €ro nepepadoTKy.

IIpakTuyeckoe 3anaTue Nel2

O3HaKOMIICHHE C 06p3.3L[aMI/I KOJITICKIINH «He(bTB» U «YTOIb»

Tewma 3.4. Kucnopozcoepxaiiue
OpTaHUYECKUE COCAMHEHUSI.

OcHoBHOe coaepkaHue

Teopernueckoe odyuenune

Kucnoponcoaepxamue OpraHn4eCKue COCIUHECHMS.

[IpenensHble OJJHOATOMHBIE CIUPTHI. METaHON M 3TaHOM: CTPOCHUE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBa (peakuu C AaKTUBHBIMU MeETaslaMH, TajJOre€HOBOAOPOJaMHU, TOpEHHUE), IMPUMEHEHHE.
BonmopoaHeie CBs3M MexAy MOJEKylIaMu CHUPTOB. JIEMCTBME METAaHOJAa W O3TAaHOJIA HA OpraHu3M
YeIJI0BEKA.

MHOroaToOMHBIE€ CIUPTHL. DTUJIICHIVIMKOINb U TIIMLEPUH: CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOWCTBA
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(BSaHMOHeﬁCTBHe CO MMCIOYHBIMHU METANIaMH, KAaUCCTBCHHAsA pPCaKIusg Ha MHOIOaTOMHBLIC CHHpTBI).
[enictBue Ha opranusm 4denoBeka. [I[puMeHeHye rnuuepuHa U STHIICHIJIMKOIIA.

denor: CTPOCHUEC MOJICKYIIbI, (bl/IBI/ILICCKI/Ie AU XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH (bCHOJ'Ia.
[Tpumenenue penona.

Anpnerunpl. @opmanbaeru, aneTalbAeTU: CTpoeHue, (GU3NYECKHe W XMMHYECKHE CBOMCTBA
(peaKL[I/II/I OKHCJIICHHUA H BOCCTAaHOBJICHHA, Ka4YCCTBCHHBIC peaKL[I/II/I), HOJIy‘-IeHI/Ie )41 HpI/IMeHeHI/Ie.
MIpUMEHEHHE.

OHOOCHOBHBIC TIPE/IC/IbHBIC KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHAs KUCIOTBI:
cTpoeHue, GU3NIEeCKue U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME JIs KJlacca KUCIIOT, PeaKIus
sTepuduKaIuu), MoJIydyeHHe U TmpuMeHeHue. CTeapuHOBas M OJICMHOBAsT KHUCIOTHI Kak
MIPEACTaBUTEIN BBICITMX KapOOHOBBIX KUCIOT. MBIa KaK COJIM BBICIITUX KAPOOHOBBIX KHUCIIOT, HX
MOIOIIIEEe ICHCTBHE.

Cnoxnbie 3¢UpHl KaK MPOU3BOJAHBIC KapOOHOBBIX KUCIOT. ['MIPOINU3 CIOXHBIX 3PUPOB.
Kuprr. I'maponus xxupos. [IpuMenerue xupoB. bruomorudeckas poJib )KUPOB.

IpakTnyeckoe 3ansitue Nel3

[Ipaktuyeckas pabora: ['opeHHme crnUpTOB, Ka4eCTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB
(oxucnenue staHona okcuaoM Meau(Il)), MHOroaTOMHBIX CHHMPTOB (B3aMMOJEHCTBHE TIJIHIEPHUHA C
ruapokcuaoM wmeau(Il)), anpaerunoB (OKHCIIEHHE aMMHAuHBIM pacTBOpPOM okcujaa cepebpa(l) u
ruapokcuaoM meau(IT).

JlabopaTopHas padora

JIaGopartophas pabota Ne 5. CBolicTBa pacTBOpa yKCYCHOM KUCIIOTBI.

Tema 3.5. YraeBoapl: cocTas,
KJIacCU(UKAIUs yTIIeBOOB

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

VYrieBoasl: cocTaB, Kiaccu(uKalus YrieBoJoB (MOHO-, TU- W monucaxapunisl). [mokosa -
NpOCTEHIINKA MOHOCAXapul: 0COOEHHOCTH CTPOEHMSI MOJIEKYIIbI, (PU3HUECKHe U XUMHUYECKHE CBOMCTBA
(B3aumopelictBue ¢ ruapokcuaom menu(Il), okucineHrne aMMuadyHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJIEHHE, OpPOXKEHHE TJIFOKO3bl), HAXOXKACHUE B MPUPOJAE, IPUMEHEHUE, OMOJIOrHUYECcKast poJlb.
®dorocunTre3. DpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxmanm u nemnono3a Kak npupofnsle noaumepbl. CTpoeHHME Kpaxmalla U LEeJUIFOJIO3BI.
®uznyeckue M XUMHUYECKHE CBOMCTBA Kpaxmana (THIPOJIM3, KAYECTBEHHAs pEakUMs C HOJOM).
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B3anMozeiicTBue kpaxmaiia ¢ HWOJAOM. BBIUMCIEHHS TO YpaBHEHHIO XMMHYECKOW peakuuu (Macchl,
00B€Ma, KOMMYECTBA MCXOJHOTO BEMISCTBA HJIM MPOJYKTa PEAKIMU 10 W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MM MPOIYKTOB PEAKIIIH).

Tema 3.6. Azorcoaepxaniye
OpTraHUYECKUE COCANHEHUSI.
AMMHOKHCIIOTHL. benku.
BricokoMonekynsipHbie
COCUHCHHS.

OcHoOBHOE co/iep:KaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

AMHHOKHCIIOTBI Kak amQOTepHbIe OpraHuveckhe coequHeHus. Du3udeckne W XUMHUYECKUE
CBOMCTBa aMHHOKHUCJIOT (Ha IpUMepe TIuIMHa). bronorudeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuipl.

benku kak pupoHBIE BEICOKOMOJIEKYJISIPHBIC COeMHEeHMS. [lepBryHas, BTOPUYHAS U TPETHIHAS
CTPYKTypa OelIKOB. XMMHUYECKHE CBOMNCTBA OCJIKOB: THAPOJIH3, JICHATYpAIUsl, KAYeCTBEHHBIC PEaKIUU Ha
Ocnkr. OCHOBHBIC TIOHSTHSI XHMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHUH: MOHOMEp, IMOJIMMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJMMEpPHU3AlUM, CPedHss MOojeKynspHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIMHEHUIT - MOJIMMEPH3AITUSI 51
MOJIMKOHACHCAINA. DKCIIEpUMEHTAIIbHBIE METO/IbI M3YU€HHUsl BEIIECTB U UX MPEBpAIICHUI: HaOII0IeHNe
U ONKCAHWUE JEMOHCTPAIIMOHHBIX ONBITOB: JCHATYpAIls OCIKOB TPU HATPECBAHWH, IIBETHHIC PEAKIIMH
OEJIKOB.

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Pa3zgen 4. Xumus v KU3Hb

Tema 4.1 XuMus u KU3Hb

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

Xumusi W Ku3Hb. Ponb XMMHUM B OOECIEYEHMH 5SKOJIOIMYECKOW, HSHEpreTM4ecKoil W MUILEBOH
0e30MacHOCTH, pa3BUTUU MeIULUHBI. [IoHATHE 0 HayYHBIX METO/ax MO3HAHMS BEIECTB U XUMUYECKHX
peakuuil.

[IpencraBienuss 00 OOMMX HAYYHBIX NPUHIUIAX MPOMBIIIJIEHHOTO MOJYyYEHUS Ba)KHEUIINX
BEIIECTB.

YenoBek B MHpe BEIIECTB M MaTEpPHAIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTEpHAaIbI,
KOHCTPYKIMOHHBIE MaTepHUallbl, KpacKH, CTEKIO, KepaMuKa, MaTepualbl [UIsl JJICKTPOHMKHU,
HaHOMAaTepHaJibl, OpraHMYeCcKUe U MUHEpaIbHbIe y10OpEHHUSI.

XHMHA U 300pOBbE YEJIOBEKA: IIPaBUjla UCIIOJIb30BaHUS JICKAPCTBEHHBIX IIPENapaToB, IPaBUiIa
0€30I1aCHOT0 MCII0JIb30BaHMs IIPENapaToB ObITOBON XUMHUM B TOBCEJHEBHOM JKU3HHU.
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IIpakTHyeckoe 3ansaTue Nel4 2
[TpaBuiia S3KOJIOTrMYECKH 11€J1IECO00PA3HOr0 MOBEIEHUS B OBITY M TPYIOBOM 1€ATEILHOCTH B 2
LEJIAX COXPAHEHHS CBOETO 3/I0POBbSI M OKPYKAIOIIEH TPUPOJTHOMN CPEBI

IIpomeskyTouHas arTecTauus Mo aucuunanne (1uddepeHuupoBaHHbINA 3a4eT) 2 2
Bcero 72

JlsxapakTepuCTUKHYPOBHSIOCBOCHUAyU€OHOrOMaTepUaIauCIOIb3yI0TCACIEIYIOMe0003HaueHusl Ha BBIOOP:

1. —o3HaKOMUTENBHBIN(TIOBTOPEHUEPAHEEH3YUEHHBIXOOBEKTOB,CBONCTB);

2. —penpoyKTUBHBIN(BBITOIHEHUEASATEIbHOCTUIIO00PA3IlY, HHCTPYKIIMUUIIUIIOIPYKOBOICTBOM)

3. - IPOAYKTHUBHBIN (mIaHupoBaHUE u CaMOCTOSITENIHOE BBITIOJIHEHHE NeSITeIbHOCTH, peleHue pOOJIEMHBIX 3ajau:
KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE pab0Ta, KypCcOBbI€ PAOOTHI (IIPOEKTHI))
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3. YCJIOBUASA PEAJINZALIUUA ITPOT'PAMMBI JUCIIATIJIMHbI
3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecneyeHn 0
Peanu3anus nporpamMMbl JUCHUIUTUHBI TpeOyeT Haiawuusi ydeOHOro KaOwHETa
UH(OPMATHKH.
O6opynoBanue yueOHOTO KaOWHETA:
- IOCaJI0YHBIC MECTA 110 KOJMYECTBY 00yUarOIINXCS;
- pabouee MeCTO IPeIoIaBaTeIs;
MapKepHas J0CcKa;y4eOHO-METOAMYECKOe 00ECTICUCHHE.
TexHudeckue cpeacTBa 0OydCHHUS:
- JJOKaJIbHAasl KOMIIBIOTEPHASI CETh U TJI00aNbHas ceTh IHTepHET;
- yIIbTUMENA POCKTOP
- UHTEpaKTUBHAS IOCKa/TIaHeb/3KpaH

3.2. UudopmanmonnoeodecneyeHueo0ydyeHust

Ilepeyens  pexkomMeHayemMbIX  y4eOHbIX M3AaHuM, MHTepHeT-pecypcos,

JOTOJIHUTEIbHORINTEPATYPbI

OCHOBHBICHCTOUYHUKH:
1. I'abpuensy, O. C. Xumus. ba3zoselil ypoBenb. 10 knacc : yueonuk / O. C. I'abpuenss.
- 5-¢ u3j., nepepadborannoe - Mocksa : U3garensctBo "lIpocBemenue”, 2022. - 192 c. -
ISBN 978-5-09-099538-2. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1928190 (nara o6pamenus: 13.06.2023). — Pexum
JOCTYTA: MO MOMKCKE.
2. I'abpuensu, O. C. Xumus. bazossiii ypoBenb. 11 kinacc : yuebnuk / O. C. 'abpuensH.
- 8-e u3., crepeorunnoe - Mocksa : UznarensctBo "[Ipocsenienue", 2022. - 224 c. -
ISBN 978-5-09-099539-9. - Tekcr : anexrponnsiid. - URL:
https://znanium.com/catalog/product/1928221 (nara ooparenus: 13.06.2023). — Pexxum
JOCTYTA: MO MOAMKCKE.
3. boromomnosa, 1. B. Heopranuueckas xumus : yuebroe nocooue / M. B. boromornosga. -
Mocksa : UTHOPA-M, 2021. - 336 c. : un. - (ITPO®Uns). - ISBN 978-5-98281-187-5. -
Tekct : anexkrponHbid. - URL: https://znanium.com/catalog/product/1362442 (nara
obpamenust: 13.06.2023). — Pexxum focTyna: mo moAmucKe.
4. Jlesunkuid, M. M. KapnaBan mosnekyn: XuMmusi HeoObluHas 1 3a0aBHas / M. M.
JleButikwmii. - MockBa : AnsninHa HOH-ukIH, 2019. - 542 ¢. - ISBN 978-5-00139-101-2.
- Texcr : anextponnbii. - URL: https://znanium.com/catalog/product/1078455 (nata
obpamenus: 13.06.2023). — Pexxum mocTyna: 1Mo moAMKUCKe.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJIMH

KoHTpoib 1 o11eHKa pe3yIbTaToB 00yUeHUs OCYIIECTBIISCTCS MPENo aBaTesieM B
MpoIIeCcCe MPOBEACHUS MPAKTUYECKUX 3aHIATUHA U TAOOPATOPHBIX padOT, TECTUPOBAHMS,
a TakKe BBHIMIOJHEHUS OOyYarOUIMMUCS WHIWBUAYAJIbHBIX 3aJlaHUM, IPOCKTOB,
uccinenoBaHuii. Pe3ynbTaThl 00yueHMs ONpPENEsioT, 4YTO OOyYaroIuecs JOJDKHBI
3HaTh, IMOHUMATh W JAEMOHCTPUPOBATH M0 3aBEPUICHUM H3YUYCHUS TUCIUIUIMHBI.
KonTposb M omeHka pe3yabTaTOB OCBOSHMs OO0II€00pa30BaTEIbHON TUCHUILIAHBI
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PACKpBIBAIOTCS Yepe3 NUCLUUILTMHAPHBIE (MPEIMETHBIE) PE3yJIbTaThl, HANPABICHHBIE
Ha (popmMupoBaHre oOUUX U MPO(PECCHOHATBEHBIX KOMIETEHIUHN M0 pa3enaM U TeMaM
coJiepKaHusl yueOHOro MaTepuara.

Oobmasi/mpodeccnoHabHasA Pazpen/Tema THI OLIeHOYHBIX
KOMIIEeTeHIHS MeponpusTuii
Tema 1.1-1.7,Tema 2.1 - 2.2, Tema TectupoBanue
OK 01 3.1-2.6, Tema4.1, 11K 4.3
IIK 4.3 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brmmonnenue
3.1,34,4.1,11IK 4.3 MPAKTUYECKUX 3aIaHUI
Tema 1.1 Tema 1.3 Tema 1.6 Tema 1.9 TectupoBanue
OK 02 Tema 3.1
1IK 4.3 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brmonnenue
3.1,34,4.1 MPAKTUYCCKUX 3aTaHUI
OK 04 Tema 1.1,1.3,1.4,1.6,1.7, 1.8, 2.1, 2.2, TectupoBanue
I1IK 4.3 3.1,34,4.1IIK 4.3 Bremonuenue
MPAKTUYCCKUX 3aTaHUI
OK 07 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, TectupoBanue
[IK 4.3 3.1,34,41Tema 1.1 -1.7, Tema 2.1 - Brmmosinenue

2.2, Tema 3.1-2.6, Tema4.1

MPAKTUYECKUX 3aJaHUI

OK 01, OK 02, OK 04, OK 07

Bce Temnl

HuddepennmpoBanHbIit
3ayer
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