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PaGoyas mporpamMma yueOHOM AUCIMIUIMHBL «XMMHA» paspaboTaHa Ha OCHOBE
tpebosanuit ®I'OC cpennero obiero oopaszosanus ot 17.05.2012 r. Ne413 (c u3m. oT
27.12.2023 r.), @enmepanbHOil 00pa3oBaTENbHON IIPOTPaMMBI CpeJHEro OOMLIEro
of6pasosanws or 18.05.2023 Ne371, ®I'OC CIIO ¢ yyeToM mosydaeMoit CrieuaabHOCTH
21.02.19 3emneycTpoiicteo ot 18.05.2022 Ne339 (pen. ot 03.07.2024)
(3apeructpuposano B Muntocte Poccnu 21.06.2022 Ne 68941), mpumepHoH paboteii
Mporpammel 061e06pasoBareabHON TUCHUNIUHEL « Xumus» 11t [100, yTepkieHHON
CoBeTOM IO OILIEHKE COJEp)KaHWs W KauecTBa IPUMEPHBIX pPabouux Mporpamm
001e00pa3oBaTeIbHOTO U COLMAIBHO-TYMAHHWTApHOIO  IIMKIOB  CPEIHEro
npodeccronansroro oopasosanust PIIO (IIporoxon Ne 14 ot «30» Hos6ps 2022 r.)
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1. HOACHUTEJIBHAA 3AIIMCKA

1.1. MecTO0 AUCHUIUIMHBI B CTPYKType OCHOBHOH Npo(decCHOHAIbLHOM
00pa3oBaTeJIbHOI MPOrPaMMBbI

OOGuieoOpazoBaTenbHas yuyeOHas AUCHUIUIMHA «XUMHs» SIBIsSETCS 00s3aTeIbHON
4acThI0 0011€00pa30BaTEIHLHOrO IIUKIIA 00pa30BaTEIbHOM MPOrPAMMBI B COOTBETCTBHUU C
®I'OC CIIO no cnenuanbHocTy 36.02.01 3emireycTpoiicTBO.

VYyeOHas AucuuIuInHa « XUMHUS» BXOIUT B MIPEAMETHYIO 00acTh «EcTecTBEHHO
Hay4yHbI€ IPEIMETHI» U U3y4yaeTcsi Ha 0a30BOM YpOBHE.

Cormacio yueOnomy turany IIIICC3 mo cmenmansHocTH — 36.02.01
3emJieycTpoiictBo yucOHas Harpy3ka OVY][.12 «Xummus» cocraBiaser /2 4daca,
BKJIIOYAsl mpakThuueckue W jabopatopuble 3aHsaTus 40 wyacoB. [Ipomexyrounas
aTTecTaius MpoBOIUTCS BO 2 cemecTpe B hopme nudPpepeHupoBaHHOTO 3a4eTa.

1.2. Ileab ocBOeHMS Y4eOHOI AUCHUTIITHHBI

Conepxanue MporpaMmbl y4eOHOM JUCHUIUIMHBI «XHUMHS» HAIMpaBJICeHO Ha
JOCTH>KEHUE CIEAYIOLIUX 1IENEi:

Q@OopMHUpPOBAHUE Y CTYAEHTOB XHWMHYECKOH COCTaBIISIFOLIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa KaK OCHOBBI MPHUHATHUS PEIICHUH B KU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O IOBEAEHUS B IPUPOJHOM Cpeie.

3amauu IMCUMIIIMHBL:

1) chopmupoBarh MOHMMAaHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
MIPOLIECCOB M SIBJIICHHI B OKPYXKAIOILIEH Cpelie, LEIOCTHOW HAy4YHOW KapTHHBI MUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS TPOBOJAUTH PACUETHI IO XUMHUYECKUM (QopMyliaM u
YpPaBHEHUSM XUMHUUYECKUX PEaKIUi, IIaHUPOBAaTh U UHTEPIPETUPOBATh PE3YIbTAThI
XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEIAEHUS XUMHUYECKUX HKCIIEPUMEHTAIbHBIX
HCCIIEIOBAHUM ¢ COOJIIOJIEHHEM TMpaBuil 0€30MacHOro OOpallleHHs] ¢ BEIIECTBAMHU U
1abopaTOpPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUS aHAIU3UPOBAThH, OLICHUBATH, IIPOBEPSITH HA JIOCTOBEPHOCTD U
00001maTh nHPOPMAITHUIO XUMUYIECKOTO XapaKTepa U3 Pa3IMYHbIX UCTOYHUKOB;

5) cpopmupoBaTh yMEHUS MPOrHO3UPOBATH MOCIIEICTBUS CBOEH NIEATEIbHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHUpOBaTH TOHUMAaHUE 3HAYMMOCTU JOCTHKEHUNA XUMHUYECKOW HAYKH U
TEXHOJIOTUH JIJIsl pa3BUTHUS COIMATILHON U MPOU3BOJICTBEHHOM cep.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI

2.1. [InanupyemMble pe3yJbTaThl OCBOeHUA TUCHUILINHBI B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHHWE IUCUUIUIMHA UMEeT Mpu (OPMHUPOBAHUHU, PA3BUTHUM OOLIUMX KOMMETEHIMH W Mpo(ecCHOHATbHBIX

KOMIIECTEHIIHIA.

Koa u HaumMeHoBaHue
(popMupyembIx
KOMIIeTeHIMH

HJ'laHI/IpyeMble pe3yJbTaThbl OCBOCHUA JUCIHUIIJIMHBI

Oo1mue

III/ICIII/[HJII/IHapHI)Ie

OK 01. Beibupats
crocoObI pelieHus
3a1a4
po¢eCCUOHATTLHOM
JesITeTbHOCTH
MPUMEHHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

B wactu Tpy10BOro BOCIIUTaHMUs:

TOTOBHOCTb K TPYAY, OCO3HaHHUE LIEHHOCTU
MacTepcTBa, TPYJA0Ir00He;

TOTOBHOCTb K aKTUBHOH J1€ITEIbHOCTU
TEXHOJIOTMYECKON M COLMAIbHON HANPaBIECHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh,IJITAHUPOBATH U
CaMOCTOSITENIBHO BBIIIOJIHATH TaKyIOAESITEIBHOCTD;
MHTEpEC K pa3IudHbIM cepaM mpodeccrnoHanbHOM
NEATENBHOCTH,

OBnazeHre yHUBEpCAIbHBIMU Y4eOHBIMU
NI03HABaTEJIbHBIMU JIEHCTBUSAMU:

a) 0a30BbLIE JTOTMYECKUE IECHCTBHUS:
CaMOCTOSTENIFHO (hOPMYIHPOBATH U AKTYaIU3UPOBATH
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
yCTaHaBIMBAaTh CYLIECTBEHHBIN MPU3HAK WIN
OCHOBAHMS JJIs1 CPaBHEHMsI, KJIacCU(hUKALUK U
000011IeHHS;

OIIpENIeNATh 1IeJHU 1eATeIbHOCTH, 33]aBaTh HapaMeTphl
Y KPUTEPUU UX JOCTHKECHMUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpUBaeMbIX SIBJICHMSIX;

- BJIAJIETh CUCTEMON XMMUYECKUX 3HAHUN, KOTOPAsl BKIFOUAET:
OCHOBOIIOJIATAOIINE TOHITHS (XUMUYECKUM SJIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE
opOuTaIu aTOMOB, HOH, MOJIEKYJla, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTb, CTEIIEHb OKUCICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJIIPHBIA 00BEM, YTIepOAHbII
CKeTleT, (PyHKIIMOHANbHAS TPYIINa, PauKall, U30Mepus,
HM30MEPbI, TOMOJIOTHYECKUH PsI/I, TOMOJIOTH, YTJI€BOJIOPO/IHI,
KHUCJIOPOJI- M a30TCOIePIKAIIUE COSAMHEHNUS, OMOIOTNIEeCKH
aKTHBHBIC BeIIeCTBa (YIJIEBOIbI, )KUPBI, OEITKN), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEMHEHUS, KPUCTAIUINYECKAs] PEIIETKA, TUIIbl XUMHUYECKHUX
peakiuii (OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE, IK30-1
SHJOTEPMHUUYECKHUE, pEaKIIMH HOHHOTO 0OMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEANIEKTPOJIUTHI, JIEKTPOIUTHUECKAS
JUCCOLMAlsA, OKACIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKkliu, XUMUYECKOE pABHOBECHE), TEOPUH U
3aKOHBI (TEOpUs XMMHUECKOTO CTPOCHHSI OPraHUYeCKUX
BeulecTB A.M. ByTiepoBa, Teopust 3J€KTPOIUTUUECKOIN
JMccolanuu, nepuoanyeckuii 3akon /.M. Menneneesa, 3akoH
COXpaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHH, (DaKTOJIOTHYECKHE CBEICHUS O CBOICTBAaX, COCTaBe,
MOJTYYEHUH M 0€30I1aCHOM MCTOJIb30BaHUHU BAKHEUIITHX




BHOCUTH KOPPEKTUBHI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEJSIM, OLIEHUBATh PUCKH
MOCJICICTBHI A€ TEILHOCTH;

pa3BUBATh KPEATUBHOE MBIIIJICHUE PU PEILIEHUN
KU3HEHHBIXTIPOOJIEM

0) 6a3oBBIE HCCNEAOBATEIBCKUE JIEUCTBUS:

BJIAJICTh HABBIKAMH YU4€OHO-UCCIIEA0BATENHCKON 1
IIPOECKTHOMIESITEIbBHOCTH, HABBIKAMU pa3pelICHUs
npooJieM;

BBISIBJIATh IPUYMHHO-CIICICTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh 3aJ1auy, BBIIBUTATh THUIIOTE3Y €€
pelIeHus, HaXOUTh apTyMEHTHI JIJIsl JI0Ka3aTeIbCTBA
CBOUX YTBEPXKIICHU, 3a/1aBaTh MapaMeTPhIA
KpUTEPUU PEILIECHNUS;

aHAJTM3UPOBATH MOJIYYCHHBIE B X0JI€ PEIICHUS 3a/1auu
pE3yNbTaThl, KPUTUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHUSIX;

YMETh IEPEHOCHUTH 3HAHUSA B MIO3HABATEIHHYIO U
MPAKTHYECKYIO 00JaCTH )KU3HEIeITeTbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0uacreit;

BBIJIBUTATh HOBBIC HUICH, TIPEIJIaraTh OpUTHHATBHBIE
MOJIXO/IbIU PEILICHHUS;

CIIOCOOHOCTD MX UCIIOJIb30BAHMS B IO3HABATEILHOU U
COLIMAJIbHON IPAKTUKE

HEOPTaHMYECKHUX M OPTaHUYECKUX BEIICCTB B OBITY H
MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA;

- YMETb BBISIBJISITh XapaKTEPHbIC IPU3HAKU U B3aUMOCBS3b
M3YUYCHHBIX MTOHATHMN, TPUMEHSITh COOTBETCTBYIOIIUE MTOHATHS
IIPY ONIMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OPraHUYEeCKHUX BEIIECTB U UX MPEBPAIICHU; BBIABIATh
B3aMMOCBSI3b XUMHYCCKNX 3HAHHUH C TIOHATHSIMH U
NIPEACTABICHUSMU APYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;
- YMETb UCIIOJIb30BaTh HAMMEHOBAHUS XUMHYECKUX
COEMHEHUIN MEXIYHAPOIHOIO COI03a TEOPETUUECKOMN U
MPUKIIAJHON XUMUU U TPUBUAJIbHBIE HA3BAHUS BayKHEUIIINX
BEIIECTB (ITHIICH, alleTUJICH, TIIUIIEPUH, (PEeHOI,
dbopmaibieTu1, YKCycHast KUCJIOTa, TJIMIIUH, YyTapHBIA ra3,
YIJIEKUCIIBIM T'a3, aMMUAK, ralleHas U3BeCTh, HeralleHas
W3BECTh, MUTHEBAS COJA U IPYTUX ), COCTABIATH (HOPMYJIbI
HEOPraHWYECKUX U OPTaHUYECKUX BEILIECTB, YPABHEHUS
XUMUYECKHUX PeaKIUid, 0OBSICHITH UX CMBICH; TIOJITBEPKAATh
XapaKTEPHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U 3aIUCSIMHU YPaBHECHUN
XUMHUYECKUX PEAKLUN;

- YMETh YCTaHABJIUBATh MPUHAIC)KHOCTh U3YYEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB K OIPEAEIEHHBIM
KJIaccaM M rpymnnaM COeIMHEHUM, XapaKTepru30BaTh UX COCTAB
Y BO)KHENIIME CBOWMCTBA; ONPEAEIIATh BUAbI XUMUYECKUX
cBs3el (KOBaJIeHTHAs, MOHHAS, METAJUTMYECKasi, BOJIOPOIHAs),
THIBI KPUCTAJUIMYECKUX PELIETOK BELIECTB;
KJIACCU(PHUITUPOBATh XUMUUYECKHUE PEAKITUH;

- chopMHPOBATH MIPEACTABICHUS: O XUMUUECKON
COCTaBJISIFOIIIEH €CTECTBEHHOHAYUYHOW KapTUHBI MUpPa, POJIU
XUMUH B IO3HAHUY SBICHHUIA TPUPOJIBI, B POPMUPOBAHUHT
MBIIIICHUS U KYJIbTYPbI JITYHOCTH, €€ (PyHKITMOHATHHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHHUs TPAKTUYECKUX
3a/1a4 ¥ DKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY
370pOBbIO U PUPOAHOMN CPEAE;

- YMETh MIPOBOJUTH PACUETHI M0 XUMUYECKUM HOpMyliaM U




YPaBHEHUSIM XUMHUYECKHX PEAKLUUNA C UCTIOJIb30BAHUEM
bu3nYeCKUX BEIMYNH, XapaKTEPU3YIOIINUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaTbHBIE
YCIIOBUSI) Ta30B, KOJIMYECTBA BEILIECTBA; UCIIOIb30BaTh
CHUCTEMHBIE XUMUYECKUE 3HAHUS U1 IPUHSTUS PELICHUIN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUAX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKA, aHATTN3a
HMHTEPIIPETAINH
nHpopmanuu u
uH(POPMAaIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJTHEHHSI 33124
npogecCroHaTBHOM
JeSITeTbHOCTH

B ob6nmactu 11eHHOCTH HAYYHOTO MTO3HAHUS:
c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIIECTBEHHON MPAKTHKU, OCHOBAaHHOTO Ha
JMajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOET0 MECTA B IOJIMKYILTYPHOM MUPE;
COBEPIICHCTBOBAHME SI3bIKOBOM M YUTATEIbCKON
KYJbTYPbI KaK CpeJICTBa B3aUMOJCHCTBUS MEXKIY
JIOJIBMH Y TIO3HAHUS MUPA;

OCO3HAHHUEC LICHHOCTHU Hay‘IHOI\/JI JACATCIBHOCTHU,
TOTOBHOCTb OCYIIECTBIIATH MPOCKTHYIO U
I/ICCJICI[OBaTCHBCKy}O NCATCIBHOCTD I/IHIII/IBI/I[[yaJIBHO nu
B TpYIIIC;

OBnazeHre yHUBEpCAIbHBIMU Y4EOHBIMU
IT03HABATEJIbHBIMU IEHCTBUSIMH:

B) pabora ¢ nH(opMaIHeH:

BJIaJIETh HABBIKAMH MOJy4eHUs HHPOpMAIINH U3
NUCTOYHHUKOB paSHI)IX THUIIOB, CAMOCTOSTCIBHO
OCYIIECTBIISATh TIOUCK, AaHAIIN3,CUCTEMATHU3AINIO U
MHTEPIIPETALNIO NUH(POPMALIMK Pa3INYHbIX BUIOB U
(dhopm mpeacTaBIeHNUs,

- YMETh IUIAHUPOBATH M BBITIOJIHATH XUMHUYSCKHAN YKCIICPUMCHT
(mpeBpalieHus OpraHUYeCKUX BEIIECTB IIPU HATPEBaHUH,
MOJTydeHHUE ITHIICHA U U3yUEHHUE €r0 CBOWCTB, KAUECTBEHHBIC
peaKluy Ha allbJETUbl, KpaxMal, YKCYCHYIO KHCIIOTY;
JieHaTypalys OeJIKOB IPU HarpeBaHUH, LIBETHBIE PeaKuu
0E€JIKOB; MMPOBOJUTH PEAKIIMM MOHHOTO OOMEHA, ONPEIENSITh
Cpelly BOAHBIX PaCTBOPOB, KAU€CTBEHHBIE peakluu Ha cynbdat-
, KapOOHAT- M XJIOPH/I-AaHHOHBI, HA KATHOH aMMOHHSI; pelIaTh
SKCIIEpUMEHTAJIBHBIE 3a/1a4M Mo TemMaM "MeTauibl" u
"HemeTamisl") B COOTBETCTBUY C PABUIIAMU TEXHUKU
0€30MacHOCTH NP 0O0PAIEHUH C BEIIECTBAMU U
1a060paTOpPHBIM 000PYIOBAHUEM; MPEACTABIATH PE3yIbTATHI
XMMHUYECKOI0 SKCIIEpUMEeHTa B (hopMe 3arucu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUi U POPMYTUPOBATH BHIBOJIBI HA
OCHOBE ATHX PE3y/IbTaTOB;

- YMETh aHAJTM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopMaluu, cetb UHTEpHET U pyrue);

- BJI/IETb OCHOBHBIMH METO/IaMH HAYYHOTO TIO3HAHUS BEIIECTB
U XUMHUYECKUX sIBJICHUH (HaOIt01eHNe, U3MEPEHHUE,
9KCIIEPUMEHT, MOJICJIUPOBAHUE);

- YMETh MTPOBOUTH PACUYETHI II0 XUMUYECKUM (HOpMYJIaM U
YpaBHEHUSM XUMHUYECKHUX PEaKIMii ¢ UCTIOTh30BAHUEM
(U3HYECKUX BEIIMIHMH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00bemMa (HOpMaIbHbBIE
YCIJIOBUS1) Ta30B, KOJINYECTBA BEILIECTBA; UCIIOJIb30BaTh
CUCTEMHbIE XUMHUYECKUE 3HAHUS IS IPUHATUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAITUAX, CBSI3aHHBIX C




BCIICCTBAMU U UX IIPUMCHCHUCM

OK 04. DddextuBHO
B3aMMOJICHCTBOBaTh U
paboTaTh B KOJUIEKTHBE
WKOMaHJIe

-TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
caMoOIIpeIeJICHHIO;

-OBJIaJICHE HAaBBIKAMHU Y4e€OHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOMH COIMANBLHOU e TENbHOCTH;

OBnaneHne yHUBEPCATbHBIMA KOMMYHHUKATHBHBIMU
JEVCTBUSIMU:

0) coBMeCTHAs JIEITECIbHOCTD:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA
KOMaHHOW U MHIUBUYaJIbHOU paboThI;

MIPUHUMATH LEJIU COBMECTHOM NIeATENIbHOCTH,
OpraHU30BBIBATHU KOOPAMHUPOBATH IEUCTBUS 11O €
JTOCTHKEHHIO: COCTABJISAThH IIJIaH ACHCTBUH,
pacupenensTh pojiu C Y4€TOM MHEHUIY4aCTHUKOB
00CyXIaTh pe3yIbTaThl COBMECTHON PabOTHI;
KOOPJMHHUPOBATh U BHIIOJIHATH pabOTy B YCIOBUAX
peanbHOTO, BUPTYAILHOTO U KOMOMHHPOBAHHOTO
B3aMOJICHUCTBU,

OCYUIIECTBJISATh MO3UTUBHOE CTPATErMUECKOE
MOBE/ICHNE BPA3JIMYHbIX CUTYAIUSX, IPOSBIISATH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM
OBnazeHre yHUBEPCATbHBIMU PEryISITUBHBIMU
JNEUCTBUSAMU:T ) IPUHSITHE CE0s U IPYTHUX JTFO/ICH:
MPUHUMATH MOTUBBI M apTyMEHTHI APYTUX JIIOIeH pu
aHaJM3epe3yNbTaTOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX JIOIEH Ha
OIIOKU;

pa3BHUBATh CIIOCOOHOCTH MOHUMATh MHP C TIO3UIIMU
JIPYroro4esIOBeKa;

- YMETb IJIaHUPOBATh U BBIOJIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpalieHus OpraHuYeCKUX BEIIECTB IIPU HATPEBaHUH,
MOJTy4YEHHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIE
pEeaKLMK Ha alIbJETUbl, KpaxMall, YKCYCHYIO KUCTIOTY;
JieHaTypalys OeJKOB IPU HarpeBaHUH, IBETHBIE PEAKIIUU
0EJIKOB; MPOBOANUTH PEAKLUN HOHHOTO 0OMEeHa, ONpeAesATh
Cpelly BOAHBIX paCTBOPOB, KAU€CTBEHHBIE peaklnu Ha cynbdat-
, KapOoHAaT- U XJIOPUI-aHUOHBI, HA KATHOH AMMOHMSI; pelaTh
AKCIIEpUMEHTAIbHBIE 3a1a4M Mo TeMaM "MeTamisl" u
"HemeTamnbl") B COOTBETCTBHHM C MPABUIIAMU TEXHUKHU
0€301acCHOCTH NP OOPAIICHUH C BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAHKEM; TIPEACTABIATH PE3YJIbTaThI
XMMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3alucy ypaBHEHUI
COOTBETCTBYIOILINX peakuuil U (OpMyIHUpPOBATh BEIBOJBI HA
OCHOBE 3THX PE3YyJbTAaTOB

OK 07. CopneiicTBOBaThH
COXPaHEHHIO
OKpY>Karollei cpepl,
pecypcocOepexeHnIo,
MPUMEHATH 3HAaHUS 00
W3MCHCHHH KJIUMATa,

B 06s1acTy 5K0J0rMYeCcKOro BOCIUTAHUS:
c(OPMHPOBAHHOCTh IKOJIOTHUECKON KYIBTYPHI,
IIOHUMAaHUC BIUSAHUA COIIUMAJIBHO-3KOHOMMNYECKUX
IIPOLIECCOB HAa COCTOSTHUETIPUPOAHON U COLUATIbHOU
Cpelbl, OCO3HAaHUE II100aIbHOrOXapaKTepa
9KOJIOTHYECKUX MTPObIIEM;

- c(hopMUpOBATh MPEICTABICHUS: O XUMUUYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POIIU
XUMHHU B TIO3HAHUU SIBJICHUN IPUPOJIbI, B POPMHUPOBAHUU
MBIIUICHUS U KYJIbTYPbI IMYHOCTH, €€ (HYHKIIMOHAIBHOMN
IrPaMOTHOCTH, HEOOXOIUMOM JJIsl peLIeHHsI TPAKTUYECKUX
3a]1a4 ¥ 9KOJIOTHUYECKH 0OOCHOBAaHHOTO OTHOIIEHUS K CBOEMY




TIPUHITAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ pexTUBHO
JIEICTBOBATH B

IJIAHUPOBAHUE U OCYILECTBICHUE ICMCTBUN B
OKPY’KaIoIlleH cpe/ie Ha OCHOBE 3HAHUS LieJel
YCTOMYMBOIO pa3BUTHAYEIOBEUECTBA;

AKTUBHOE HETIPUATUE JEHUCTBHIM, IPUHOCIIIUX BPE.
OKpYKarolleH cpele;

30POBBIO U IIPUPOJIHOM Cpee;

- yMeTb COOJII0aTh IPaBUIIA HKOJIOTHYECKH 11eJIeCO00Pa3HOro
IIOBCACHUS B GBITy n pr,[[OBOfI JACATCIIBHOCTHU B LICIAX
COXPAaHEHHMs CBOETO 370POBbs U OKPYXKAKOLIEH IPUPOAHON
CpCAabl; YUUTBIBATH OITACHOCTD BO3[[€I>’ICTBPISI Ha XUBBIC
OpraHU3Mbl OIPEJEIICHHBIX BELIECTB, IOHUMAasi CMBICII
II0Ka3aTeJisl NpeaeIbHON JONYCTUMON KOHIIEHTPALUH

IIK 1.6. [IpumenATH
anmnaparHo-
MIPOrpaMMHBIE
CpPEJIICTBA AJIs PACUETOB
U COCTABIICHMUSI
TONOTpapUUECKUX,
MEKEBbIX IUIAHOB

B) pabota ¢ nH(popManuen:

BJIQ/ICTh HABBIKAMU MOTy4YeHUs] HHPOpPMAIIIH U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIEHO
OCYIIIECTBISTh MMOUCK, AaHATIN3,CUCTEMATU3AIUIO U
MHTEPIIPEeTaLNI0 UH(POPMAIIK Pa3IMYHbIX BUJOB U
(dhopM TpeIcTaBICHNUS,

-TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOIIpeIeTICHHIO;

-OBJIa/ICHUE HAaBbIKaMU YyueOHO-UCCIIeI0OBATENIbCKOM,
MPOEKTHOMM COLIMATIbHOM AEATEIIBHOCTH;

OBnazneHre yHUBEpPCAIbHBIMU Y4eOHBIMU
MO03HABATEIILHBIMHY JICHCTBUSMHU:

a) 0a30BbIC JIOTHYECKHUE JEHCTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH M AKTYaJTU3UPOBAThH
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBaHUS JJI CPaBHEHMUsI, KJIAaCCU(DUKALIUU U
000011IeHHS;

OTIpEAEIIATH 1eNIU AeSITeNbHOCTH, 3a]aBaTh apaMeTphl
U KPUTEPUH UX JTOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B
paccMaTpUBaeMbIX SBICHHUSIX;

BHOCHUTH KOPPEKTHUBBI B IEATEIHHOCTh, OIIEHUBATh
COOTBETCTBUE PE3Y/IHTATOB IIEJISIM, OIICHUBATH PUCKU
MOCTEACTBUA AESATEIbLHOCTH;

pa3BHUBATh KPEATHBHOE MBIIUICHHUE TIPY PEIICHUN
KU3HEHHBIXTIPOOJIeM

- chopMUpOBAThH MPEACTABIEHUS: O XUMUUECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU
XUMHHU B [TO3HAHUU SIBJICHUN IPUPOJIbI, B POPMUPOBAHUU
MBIIIICHUS U KYJIbTYPbI IUYHOCTH, €€ (yHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOAUMOM Ul PEeLIeHUs TIPAKTUUECKUX
3aJ1a4 ¥ SKOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOM Ccpee;

- yMeTb COOI0aTh MPaBUiIa YIKOJIOTUYECKHU 11eJIecO00pa3HOro
HIOBEJICHUS B OBITY U TPYOBOH AEATEIbHOCTH B LIEIAX
COXpaHEHHUs CBOETO 370POBbs U OKPYXKAIOILEH IPUPOTHON
Cpellbl; YYUTHIBATh ONIACHOCTH BO3JCHCTBUS HA KUBBIC
OpraHU3MbI OIIPENIEIICHHBIX BEIECTB, IOHUMAast CMBICI
IIOKa3aTesl MPeAeIbHON JOIYCTUMON KOHIECHTPALuU




2.2, HJIaHI/IpyeMLIe JJUIHOCTHBIC pE3yjabTaThbl p€ajin3allui NNIporpaMmMbl

BOCIIMTAHUA
Kon JIMYHOCTHBIE pe3yJIbTaThl IPOrPAMMbI BOCIIUTAHUS
JHYHOCTHBIX
pe3yabTaToB
peaju3anuu
IporpaMmsl
BOCIMTAHHUS
JK0JIOrHYeCKOe BOCIIUTAHHNE
J€MOHCTPUPOBATH B MOBEJEHUU CPOPMUPOBAHHOCTDH IKOJIOTHUECKOHN KYIbTYphI Ha

JIP 33 OCHOBE IIOHMMAaHUs BIUSHUS COLUATbHO-DKOHOMUYECKUX ITPOLIECCOB HA IPUPOAY,
B TOM YHCJIE€ Ha T7100aIbHOM YPOBHE, OTBETCTBEHHOCTb 3a JIEUCTBHUS B IPUPOIHOM
cpene

JIP 34 BBIPAXKATh JIEATEIbHOE HENPUITUE ACHCTBUM, NPUHOCSAIIUX BPEJ MPUPOJIE

JIP 35 IPUMEHATH 3HAHUS €CTECTBEHHBIX M COLIMAJIBHBIX HayK JUIsl pa3yMHOTO,
OepexIIMBOr0 MPUPOJIOTNIOIH30BaHUS B OBITY, 00IIECTBEHHOM MPOCTPAHCTBE
UMETh U Pa3BUBATH OTBIT 3KOJOTUYECKH HAMPABICHHON, MPUPOJOOXPAHHOIM,

JIP 36 pecypcocOeperaromniei 1esTeNbHOCTH, YYaCTBYIOIIUN B €r0 PHOOPEeTEHUN
JIPYTHUMH JIIOJbMU

IleHHOCTH HAYYHOI'O MO3HAHUS

JIP 37 ZIEATENBHO BBIPaJKATh I03HABATENIBHbIE MHTEPECEL B PA3HBIX NPEIMETHBIX o0jacTax
C y4€TOM CBOMX MHTEPECOB, CIOCOOHOCTEH, TOCTIKCHHI
00J1a71aTh TIPEICTABICHUEM O COBPEMEHHON HAYYHOU KapTHUHE MHPA,

JIP 38 JIOCTHKCHUSX HAYKH U TEXHUKH, apI'yMEHTHUPOBAHHO BBIPAXKATh IOHUMAHUE
3HAYEHUS HAYKU B KHU3HU POCCUIICKOr0 00111ecTBa, 00ECIICUEHUN €T0
0€30I1aCHOCTH, TYMaHUTAPHOM, COIIMATIbHO-?PKOHOMHYECKOM pa3BUTUU Poccun

JIP 39 JEMOHCTPUPOBATH HABBIKM KPUTHUECKOT'O MBIIIIEHMSI, OIIPEAEIIEHUS JOCTOBEPHOI
Hay4yHOU MH(GOpMalIMU U KPUTUKH aHTUHAYYHBIX IPEJICTaBICHHMA
pa3BUBATh U MPUMEHATH HABBIKU HAOJIOCHMSI, HAKOTUICHHUS U CUCTEMAaTH3aI1H

JIP 40 (haKTOB, OCMBICIICHHS OTIBITAa B €CTECTBEHHO-HAYYHOW ¥ TyMaHUTapHOU 00IacTsIX

IIO3HAaHMA, HCCIIEI0BATEILCKOM IEATSIIHHOCTH
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3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI

3.1. O0beM JUCHUIUIMHBI U BHABI Y4eOHOH padoThI

Bua y4yeOHo# padoThI Oo0bem B
yacax

O06bem 00pa3oBaTeIbHOI NPOrPaAMMBbI 1M CHUILTHHBI 72
B T.4.
1. OcHOBHOe coaepxkaHmne 62
B T.4.
TEOPETUUYECKOE 00yUCHHE 28
MPAKTUYECKUE 3aHATUS 24
a00paTOPHBIC 3aHATUS 10
2. IIpodeccnoHAIBLHO OPUEHTHPOBAHHOE COACPKAHME 8
(conep:kaHue MPUKJIAJTHOTO MOTYJIA)
B T.U.
TEOpETUYECKOE O0yUEeHHE 4
MPAKTUYECKUE 3aHITUSA 4
Ipome:kyTouHasi arrectanusi (1 depeHIHPOBAHHBII 3a4eT)
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3.2. TemaTu4ecKHi IJIAH U COAepPKAHUE TUCHUIIMHBI « XHMMSI»

DopmupyemMbie
HaumenoBanue | Copaep:kaHue yueOHOro Marepuasa (0OCHOBHOE M NMPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem KOMIIETEeHIIUH,
pa3/iesioB U TeM A260paTOpHbIE M PAKTHYECKHE 3aHITHS, IPUKJIATHOH MOIYJIb 4acoB JUYHOCTHDBIE
Pe3yJIbTAThI

OcHOBHOe co/Iep:KaHue 64
Pa3znes 1. OcHOBBI CTPOEHNS BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMoB | TeopeTudeckoe 00yuenue 2 JIP 33, JIP 34,
XUMHICCKHIX CoBpeMeHHast MOJIellb CTpoeHUsT aToMa. CHUMBOIMUYECKUIT S3bIK XUMUH. XUMHYCCKUIH DJICMEHT. JIP 35, JIP 36,
SJICMEHTOB 1 DnexTponHas KoHpurypamus aroma. Kinaccudukanus XHMHYECKUX DJIEMEHTOB (s-, p-, d- JIP 37, JIP 38,
npupoaa 35IeMeHThI). BasieHTHbBIE 3IIeKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS PUPOIa XUMUUECKON CBSI3H. 2 JIP 39, JIP 40
XAMHYCCKON DJIEKTPOOTPULIATENBHOCTE. BUIbI XMMUUYECKOM CBA3U (KOBAJEHTHAs, MOHHAS, METAIMYECKas,
CBA3H BOJIOPOJIHASA) U CIIOCOOKI €€ 00pa30BaHusl

IIpakTHYecKHe 3aHATHSA 2

Pemenue 3amaHnii Ha HMCHOJIB30BAHME XMMHYECKOW CHUMBOJMKH W HAa3BaHWUW COCIMHEHUN IO

HOMEHKJIATYPE MEKIYHAPOIHOTO COK3a TEOPETUUECKON M MPUKIAIHON XUMUM U TPUBHAIIBHBIX

Ha3BaHUM JUIA COCTABIICHUS XMMHUYECKHX (POPMy] IBYXaTOMHBIX COEIMHEHHH (OKCHIOB,

Cyab(UI0B, THAPUIOB U T.I1.) U APYTUX HEOPraHMYECKUX COEAMHEHNHN OTIEIBHBIX KIIACCOB. 2

[IpakTH4ecKHe 3adaHMs HAa YCTAHOBJICHHME CBS3M MEXKIy CTPOCHHEM aTOMOB XMMHYECKHX

SIIEMEHTOB M MEPHOANYECKUM M3MEHEHUEM CBOMCTB XUMUUECKUX SJIEMEHTOB U MX COEIUHEHHM

B COOTBETCTBHUU C NOJIOKEHUEM [leprnoinyecKoi CHCTEMBI.
Tema 1.2. OcHoOBHOe coiep:KaHue 2 OK 01
ITepnonnyeckuii | TipakTHYeCKHe 3aHATHS 2 OK 02
3aKOH H Tabyuua IMeproanyeckas cucreMa XUMUYecKux dieMeHToB J[. M. Menzeneesa. DU3nueckuii CMBICIT JIP 33, JIP 34,
AW Menneneesa |[Tepyomuueckoro sakona J. 1. MeHesneesa. 3aKoHOMEPHOCTH H3MEHEHHs CBOHCTE JIP 35, JIP 36,

XUMHYECKHX 3JIEMEHTOB, 00Pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C JIP 37, JIP 38,

TOJIO)KEHUEM XMMHYECKOT0 3eMenTa B [lepuoanueckoii cucteMe. MUPOBO33PEHYECKOE U TIP 39. JIP 40

Hay4yHoe 3HaueHue [lepuonnueckoro 3akona JI.11. Menneneesa. IIporunossr JI.11. Menneneesa. 2 ’

OTKpbITHE HOBBIX XUMHUECKUX JIEMEHTOB.
Pemenne npakTuko-OpuEHTUPOBAHHBIX TEOPETUYECKUX 3a/JaHUI HA XapaKTEpU3aLHIo
XMMHUYECKHX 3JIEMEHTOB «MeTananueckue / HeMeTaJuIn4ecKre CBOUCTBa,

QJICKTPOOTPUIATCIBbHOCTE XUMHUYCCKUX 3JICMCHTOB B COOTBETCTBUH C UX BJICKTPOHHBIM
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CTPOCHHMEM H TTOJI0KEHHUEM B MIEPUOIUIECCKON CHCTEME XUMHYECKuX demMeHToB J[. 1.
Menneneeay»

Pasznen 2. Xumuueckne peakiuun 10
Tema 2.1. OcHOBHOe coepkaHue 4 OK 01
Tumsr Teoperuueckoe o0yueHue 2 JIP 33, JIP 34,
XUMHUICCKUX Knaccuduxanys 1 THIIBI XUMUYECKHUX PEAKIHUN ¢ y4aCTHEM HEOPTaHUYECKHUX BEILECTB. JIP 35, JIP 36,
peakuuii CocrapneHue ypaBHEHUI peakifii COeTUHEHUs, Pa3JI0KEeHUs, 3aMEILIeHHs, OOMEHa, B T.4. JIP 37, JIP 38,
peakuuii TOpeHusl, OKUCICHUS-BOCCTAHOBIICHUS. TIP 39. JIP 40
YpaBHEHUs OKUCIIEHUSA-BOCCTaHOBIEHUS. CTeneHb oKucieHus. OKMCIUTEIb U BOCCTAHOBUTEIb. 2 ’
CocraBieHue U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0M
3MeKTpOHHOr0 O6ananca. OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U )KU3HEAEATEIbHOCTH OPraHU3MOB
IIpakTHYeckHe 3aHATHA 2
KonnyectBennsie oTHOMIEHNUS B XUMUH. OCHOBHBIE KOJTMUYECTBEHHBIE 3aKOHBI B XUMHUH M PACUEThI
10 YPaBHEHMAM XMMMYECKUX peakiuuid. Moiib Kak eIuHMIAa KOJIMYeCcTBa BellecTBa. MoisipHas
Macca. 3aKOHbI COXpPaHEHHs MAacChl W SHEpruu. 3akoH ABOraapo. MoIspHBI 00beM ra3oB. 2
OTHOcHUTeNbHAs IUIOTHOCTh TIa3oB. PacdyeTbl 1O ypaBHEHMSIM XHMHUYECKHUX peakLud ¢
MCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJIbHBIE YCJIOBHSI) T'a30B, KOJUYECTBA BEIECTBA
Tema 2.2. OcHOBHOe coepkaHue 4 OK 01
OJNEKTPONUTHIECKA | TegpeTnueckoe 00yUeHHE 2 OK 04
7 H“"C?”“g WM Teopus snexTponuTHueckoil auccommauun. MoHbL. DIEKTPOIUTHL, HEMNEKTPOIUTHL. Peakuun JIP 33, JIP 34,
HOHHDI OOMEH uoHHOro oOomeHa. CocTaBieHHE pPeaKkIUi MOHHOTO OOMEHa IyTeM COCTaBJICHHUS WX MOJHBIX U 5 JIP 35, JIP 36,
COKpAIIIEHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHKsl Ha COCTaBICHHE JIP 37, JIP 38,
HOHHBIX pCaKIIUU JIP 39’ JIP 40
JlabopaTopHble 3aHATHSI 2
JlaGopaTopHast pabota “THUITbl XUMHUYECKUX PEaKIThii”.
HccnenoBanue TUIIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIIUXCs BEIIECTB) U 5
IPU3HAKOB XUMHUUYECKUX peakiuid. [IpoBenenue peakuuii HOHHOro oOMeHa, ONpeeseHHe Cpe/Ibl
BOJIHBIX PAaCTBOPOB. 3a/1aHusl HA COCTABICHUE HOHHBIX peaKlnii
KonTpoabHas
CrtpoeHue BeniecTBa U XUMUUECKHE PEAKIIUU 2
pabora 1
Pasnea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 16
OcHOBHOe cojlep:KaHue 4
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Tema 3.1. Teopernyeckoe o0yueHue OK 01
Knaccuguxarus, IpeamMer Heopranumdeckoi xumun. Kinaccudukanus Heopranuueckux semiects. [IpocTeie u OK 02
HOMCHKJIATYPA M [ cjoskmple BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEILECTB (OKCHIBI, THIPOKCHIBI, KHCIIOTHI, JIP 33, JIP 34,
CTpOCHHUC con). B3auMoCBsA3b HEOPraHUYECKHX BEIECTB. ArperaTHble COCTOSHHS BELIECTBA. JIP 35, JIP 36,
HEOPTraHMMCCKUX | KpycTammmyeckie U aMOp(HBIE BEMIECTBA. THIIbI KPUCTAILTMIECKUX PEMIETOK (aTOMHas, JIP 37. JIP 38
BEIICCTB MOJIEKYJIIPHAS, MOHHAsI, METAJUINYECKAs ). 3aBUCUMOCTh (PU3MIECKUX CBOMCTB BENIECTBA OT P 3 9’ P 40’

THIIa KPUCTAJUIMIECKON PEIIETKH. 3aBUCHMOCTh XMMHUYECKON aKTUBHOCTH BEWIECTB OT BUJIA ’

XUMHUYECKOM CBA3M M TUIA KPUCTAIUINYECKOM perieTky. [IpHanHbl MHOrO0Opasus BEIIECTB IIK 1.6

IpakTHYECKHE 3aHATHS

HoMmeHnknaTypa HEOPraHUUECKUX BEIIECTB: HAa3BaHUE BEIECTBA UCXO/IS M3 MX XUMHUYECKOM

(GOpMYJIbI WM COCTABJIEHHE XMMHIECKOM (POPMYJIBI HCXO/Is U3 HA3BAHUS BELIECTBA 10

mexayHapoaHoi (MIOITAK) unu TpuBHanbHOM HOMEHKIATYpE.

PelieHne NpakTHIECKKX 3aaHui 10 KiIacCU(PUKALMK, HOMEHKIATYPE M XUMHYIECKUM (hOopMyiam

HEOPraHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB (yrapHbIi Ia3, YIJIEKHCNBIA Ta3, aMMUak,

raiieHas M3BECTb, HETAlleHas W3BECTh, NUTHEBAs COJA W JAPYIHMX): Ha3blBaTh M COCTABJISATH

(GOpPMYIIBI XUMUYECKHX BEIIECTB, ONPEAENATh IPUHAIEKHOCTD K KIaccy.

HCTOUHHMKI XUMUYECKOM MH(pOpMaImu (CpeacTB MaccoBol nHdopManuu, ceth MHTEpHET 1

apyrue). I[Touck uadGopMalmu no Ha3BaHUsIM, MAEHTHHUKATOPAM, CTPYKTYPHBIM (OpMyiam
Tema 3.2. OcHOBHOe coiep:KaHue OK 01
duznko- Teopernyeckoe o0yueHue OK 02
XUMHICCKHC Meramisl. O6mue (QU3MYECKHE M XMMHYECKHME CBOHCTBa MeTamioB. CrocoObl MONydEHHS. JIP 33, JIP 34,
CBOHCTBA 3HaYeHHEe METAJIOB M HEMETAILIOB B PUPOJIE M KU3HEAEITENLHOCTH YEJIOBEKA M OPTaHU3MOB. JIP 35, JIP 36,
HEOPTraHMYCCKUX | K oppo3us MeTaIoB: BUAB KOPPO3HHU, CHOCOOBI 3aIUThl METAIIOB OT KOPPO3HH JIP 37, JIP 38,
petiects Hemerannel. O6mue ¢pusnveckue U XMMHYECKHUE CBOWCTBA HEMETAJIOB. THIMYHBIE CBOMCTBA JIP 39, JIP 40

HemetauioB [V— VII rpynmn. Knaccudukanus u HOMEHKJIATypa COEIWHEHUNW HEMETaJUIOB. IIK 1.6

KpyroBopoTbl OHOT€HHBIX 3JIEMEHTOB B IIPHPOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCHIIOB,
KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX
COEJIMHEHUH, BBICIIMX OKCHJIOB M THJIPOKCHJIOB

HpaKaneCKne 3aHATUSA
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CocraBneHue ypaBHCHI/Iﬁ XHUMHUYCCKHUX peaKHHfI C ydJaCTuEM TIIPOCTBIX H  CIIOXHBIX
HCOPTraHNMYCCKUX BCHICCTB: MCTAJUIOB M HCEMCTAJJIOB; OKCHUIAOB MCTAJJIOB, HEMCTAJUIOB H
aM(l)OTepHBIX QJICMCHTOB, HCOPTAHUYCCKUX KHUCJIOT, OCHOBaHHH U aM(l)OTepHI)IX THAPOKCUIOB,

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 2

Penienne mNpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHUi Ha CBOMCTBA, COCTaB,

NOJy4eHHue W 0e30MacHOe HCIOJIb30BAHME BAXHEUIIMX HEOPTaHUYECKUX BEIECTB B OBITY U

IIPAKTUYECKOMN JESITEIbHOCTH YEJI0OBEKa
Tema 3.3. OcHoOBHOe cojiep:KaHue 2 OK 01
Unentudukaims | JlaGopaTopHbie 3aHATHS 2 OK 02
HEOPTaHWICCKUX | TTaGopaTopHas paboTa «neHTH(pUKaIusS HEOPraHMIECKUX BEIECTBY. OK 04
BCIICCTB Penienne SKCIEepUMEHTAIBHBIX 33144 [0 XUMHYECKAM CBOWCTBAM METAJIOB M HEMETAJLIOB, 10 JIP 33, JIP 34,

pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUI METaNIOB U HEMETAJIIIOB. 5 JIP 35, JIP 36,

WnenTudukanys HEOPraHUYECKUX BELIECTB C HCIOJb30BAHUEM HUX (PU3UKO-XUMHUECKUX TIP 37. JIP 38

CBOWCTB, XapaKTEPHbIX KA4YEeCTBEHHbIX peakuuil. KauecTBeHHBIE peakuuu Ha cyiabgart-, ’ ’

KapOOHAT- U XJIOPH1-AHUOHbI, HA KATHOH AMMOHMSI JIP 39, TP 40
KonTpoabHasn .

CBolicTBa HCOPTAHUYECKUX BEILECTB 2
padora 2
Paznean 4. CTpoeHue U CBOMCTBA OPraHUYeCKMX BeleCTB 24
Tema 4.1. OcHOBHOe cojiep:KaHue 4 OK 01
Knaccudukaius, | Teopernueckoe odyuenue 2 JIP 33, JIP 34,
CTpOCHHE 1 [losiBieHME U pa3BUTHE OPTAHUYECKOM XUMUHU KakK HayKd. [IpeameT opraHndeckoi XuMHH. JIP 35, JIP 36,
HOMCHKJIaTypa MecTo u 3HaueHNEe OPraHNYECKOM XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK. JIP 37, JIP 38,
OpraHn4eCKuX XHMMHUUYECKOE CTPOCHHE KaK ITOPSAIOK COEIUHEHN aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIECHTHOCTH. JIP 39. JIP 40
BCIICCTB OCHOBHbBIE TIOJIOKEHUSI TEOPUU XMMHYECKOTO CTPOEHUS OpPraHMYEeCKUX coequHeHui A.M. ’

ByrnepoBa. YrinepoaHslil CKeleT OPraHUYECKON MOJIEKYIIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT K 1.6

XUMHUYECKOI'0 CTPOEHUS MOJIeKyJ1. M3oMepusi U u30Mephl. 2

[lonsitne o ¢yHkumoHanbHOM rpynmne. Pagukan. IIpuHIMOBL KiIacCU(PHUKAIMU OPraHUYECKUX

coelvHeHUN. MexnyHapo/iHas HOMEHKJIATypa M MPUHIMIBI HOMEHKJIATYpbhl OpPraHMYECKHUX

coenuHeHuit. [onstre 00 a30TcoepKALMX COSAUHECHUAX, OMOIOTMYECKH aKTUBHBIX BELIECTBAX

(yrneBomax, xupax, O0eqkax u Ap.), BBICOKOMOJEKYJISIPHBIX COSTMHEHUSX (MOHOMEp, TOJUMED,

CTPYKTYpPHOE 3BEHO)

[MpakTH4yeckune 3aHATHS 2

Homenknarypa opraHi4ecKix cOeIMHEHUN OTIEIbHBIX KJIACCOB (HACBILIEHHbIE, HEHACHIIIICHHBIE 5

U apOMaTUYCCKHUC YIJICBOAOPOAbI, CIUPTHI, (beHOJIBI, aJIbJACTUAbl, KETOHBI, Kap60HOBbI€ KHCJIOTBI
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u ap.) CocraBieHue NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMyJl OpPraHMYECKHX BEIIECTB
OTHENBHBIX KJIACCOB, HCIOJNb3ys HUX Ha3BaHUSA II0 CUCTEMAaTHYECKOW M TPUBHUAIBHOMU
HOMEHKJIAaType (3TWICH, aleTWUJIeH, TIULEpHH, (eHos, (opMalbAeruj, YKCyCHas KHUCIOTA,
ruH). PacueTsl npocreiiiei (opMyiibl OpraHu4eCcKON MOJIEKYIIbI, UCXO/AS U3 3JIEMEHTHOTO
coctana (B %)

Tema 4.2.
CsoiicTBa
OpPTaHHYECKHUX
COCIMHEHU I

OcHoBHOe coiepKaHue

12

Teopernueckoe o0yueHue

DU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTIENbHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(UKaMu 1 HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTUYECKHNA psn W oOmas ¢opmyna;
n30Mepusi; pU3HMUECKue CBONCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUEHHSI):

— TpeleNnbHble YIIeBOAOPOAbl (aJKaHbl M LMKIOANKaHbl). ['OpeHHMe MeTaHa KaK OIUH U3
OCHOBHBIX MCTOYHHMKOB TeIIa B IPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPUPOAHBIX
YIII€BOAOPOAOB, HAX0XKIECHHUE B IIPUPOJIE U IPUMEHEHUE aJIKaHOB;

— HempeebHbIe (ANKEeHbI, aJKUHBI M aJIKaJUEHbl) U apOMaTHYECKUE YIIeBOJopoabl. I'openue
aleTUIICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHU ISl CBAPKU U PE3KU METAJITIOB

— KHCJIOPOACOAEpKaINe COeTUHEeHUsT (CIIUPTHI U (HeHOJbI, KapOOHOBBIE KHUCIOTHI M 3(UPHI,
QIBAETHIBl W KETOHBI, JKUPBI, yrieBoabl). [IpakTHueckoe MpPHUMEHEHUE JTUIICHTIIHKOI,
rnunepuHa, gpenomna. [lpumenenue popmanbaernaa, aneTanbIeruaa, yKCyCHON KUCIOTEL. Mbla
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. Moromye CBOMCTBA MbLIa

— a30TcojiepXkalllie COeAUHEHHsI (aAaMUHBI M aMHHOKHUCIOTHI, Oenku). BricokomomnekynspHbie
COEMHEHHUS (CMHTETHYECKUE U OMOJOrMYECKU-aKTHBHBIE). MOHOMEp, MOJIMMEpP, CTPYKTYpHOE
3BeHO. [lonnmmepr3anys dTuIeHa Kak OCHOBHOE HAIIPABIICHUE €T0 MCIIOIb30BAHMS.
I'eneTndeckas CBsI3b MEXKy KJIACCAMU OPraHUYECKUX COCIUHEHUN

IMpakTHyeckne 3aHATHS

CBoiicTBa OpraHMYECKHX COEAMHEHUM OTAENbHBIX KJIAaccOoB (TpUBHMAJIbHA U MEXIyHapojaHas
HOMEHKJIaTypa, XMMHMYECKHE CBOMCTBAa, CIOCOOBI MOJY4YEHMs): MpeesibHblE (aJKaHbl |
[UKJIOAJIKaHbl), HeNpeAeNabHble (AJKEHbl, AaJKWHbl M aJKaJUeHbl) M apoOMaTHYECKHe
YIJIEBOAOPOABI, CIIUPTHI M (PEHOJNBI, KapOOHOBBIE KUCIOTHI M 3(PHUPHI, aIbJCTUIABl U KETOHBI,
aMUHBl M aMHUHOKHCIIOTBHI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs. 3aJaHUsl HAa COCTABIICHUE
YpaBHEHUN XUMUYECKUX PEAKIIUH C ydacTHeM OpraHnYeCKUX BEIIECTB HA OCHOBaHUM UX COCTaBa
Y CTPOCHMSI

CocraBiieHHE CXeM peaknuid (B TOM YHCJE IO MPEUIOKEHHBIM IEMOYKaM TMPEBPAIICHUN),
XapaKkTEePU3YIOIUX XMMHUYECKUE CBOMCTBA OPraHUMYECKUX COCIMHEHMM OTHEJIbHBIX KJIACCOB,

OK 01
OK 02
OK 04
JIP 33, JIP 34,
JIP 35, JIP 36,
JIP 37, JIP 38,
JIP 39, JIP 40
IIK 1.6
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crocoObl MX IOJIY4YEHUS M Ha3BaHUE OPraHWYECKMX COCIMHEHMH I10 TPUBUAIBHOW WIN
MEXKIYHApOJAHOU CUCTEMATUYECKOM HOMEHKIIATYpE.

Penienne npakTHKO-OpMEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKHX
COCAMHEHUN OT/EIbHBIX KJIACCOB

JlaGopaTtopnas padora

JlabopaTopHnas pabota “IIpeBpareHust OpraHUYeCKUX BEUIECTB MMPH HATrPEBaHUH .
[lonydyeHnue »>TUIEHA W HU3Y4YEHUE €ro CBOMCTB. MOJEIMPOBAHME MOJEKYIT U XHUMUYECKUX
MIPEBpAICHUI HA NTPUMEPE dTaHA, STHIICHA, allETUJICHA U JIp.

Tema 4.3. OcHoBHOe coep:kaHue OK 01
Vnentuukains | Teopermueckoe 00yuenue OK 02
OPraHHHecKix buooprannueckue coenqunenus. [Ipumenenrue u Ouonoruyeckas poib yriaeBoaoB. OKHUcIeHHE OK 04
BCIECTE, HX YIJIEBOJIOB — MCTOYHUK SHEPTIHH JKUBBIX OpraHu3MoB. OOJacTH MPUMEHEHUS aMHUHOKHCIIOT. JIP 33, JIP 34,
iHaquHe 1 [IpeBparennst 6eIKOB MUIIK B opraHu3Me. buonorndeckue ¢pyHkun 6enkoB. buonornueckue JIP 35, JIP 36,
6521(\)4;3;1;% B GbyHKIMU )KUPOB. PoJib opraHnyecKkor XMMUU B PEIICHUH MPOOJIeM MUIIEBON O€30MaCHOCTH JIP 37, JIP 38,
HpOI/I3BOI[CTBeHHOI\/’I Poinn OpTraHN4YCCKON XMMHHU B PCUHICHUHA HpO6JI€M SHCPreTUUICCKON 6€3OHaCHOCTI/I, B pa3BUTHUHU JIP 39, JIP 40
ESTENBHOCTH MEIWLMHBI, CO37IaHNN HOBBIX MATEPHATOB, HOBBIX MCTOMHMKOB SHEPrUH (ampTepHATHUBHBIC K L6
yeIOBeKa NUCTOYHHUKHN 3Hepr1/11/1). OrmacHoOCTh BO3JCUCTBHA HA KMBBIC OPraHU3Mbl OPraHUYCCKHUX BCIICCTB

OTJCJIBHBIX KJIACCOB (YIJIEBOMOPOJBI, CHHUPTHI, (PEHOJBI, XJIOPOPTaHUYECKHE MPOM3BOJHBIC,

aAJIbACTUAbI U I[p.), CMBICJI MTOKA3aTCJId NPEACIIbHO )IOHYCTI/IMOﬁ KOHICHTpaIKn

JlabopaTopHble 3aHATHS

JlaGopatopHas padora: “MaeHTHdUKAINS OPraHUYECKUX COCIMHEHUH OTIEIBHBIX KIacCOB”

WNnentuduxanys opraHUYeCKUX COCAMHEHHUH OT/ACNIbHBIX KJIACCOB (HAa MpPHUMEPE allbJIETHIOB,

Kpaxmala, YKCYCHOM KHUCIIOTBI, OE€TKOB M T.M.) C HCIOJIb30BaHHEM X (U3MKO-XUMUYECKUX

CBOMCTB M XapaKTEPHBIX KA4YECTBEHHBIX peakiuil. JleHaTyparmus Oeika TpU HarpeBaHUU.

LBeTHbie peakiuu OenkoB. BO3HHKHOBEHHE aHAIUTUYECKOTO CHUTHAla C TOYKU 3PEHUA

XUMUYECKMX IPOLECCOB IPU NPOTEKAaHUM KAYECTBEHHOM pPEAaKUWH, IO3BOJAIOIIEH

UACHTU(UIIMPOBATH MPET0KEHHBIC OPTaHMYECKHE BEIIECTBA
Kontpoarnas CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
pabdora 3
Pasnex 5. KI/IHCTI/I:'ICCKI/Ie U TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TIPOTEKAHUSI XHMHYECKHX

peakuuii

OcHoBHOe cofep:kaHue OK 01

OK 02

Teopernueckoe o0yuenue
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CxkopocTthb . JIP 33, JIP 34,
CKopocTh peaklMM, €€ 3aBHCHUMOCTh OT pa3iMuYHbIX (PAKTOPOB: MPHUPOABI PEaArHpyIOIINX
XUMHUYECKHX .
. BELIECTB, KOHILIEHTpAIMM pPEarupyrolMX BEIIECTB, TEMIEPATyphl M IUIOIIAJN PEAKLMOHHON JIP 35, JIP 36,
CaKIHH. .
I))( H noBepxHOCTH. TermnoBbie >QPEKTh XUMUYIECKUX PEAaKIUi. DK30- U SHIOTEPMHUECKHE, PEAKIIHH. JIP 37, JIP 38,
UMUYECKOE o i
OOpaTuMOCTh peakiuii. XUMHUECKOEe PaBHOBECHE U €r0 CMEIEHHE MO/ ISHCTBUEM Pa3InYHbIX JIP 39, JIP 40
aBHOBECHE
p (bakTOpoB (KOHLEHTpAllMs PeareHTOB WM MPOAYKTOB pEaKlMH, JaBlIEHUE, TeMIepaTypa) s IIK 1.6
CO3J1aHUsI ONITUMAJIbHBIX YCIOBUN IIPOTEKAaHUs XUMUYECKUX npoueccos. [Ipunmnun Jle [laTense
IIpakTH4eckune 3aHATHS OK 01
Pemenmne npakTHKO-OpMEHTHUPOBAHHBIX 3a/1aHUN Ha aHATTU3 (PAKTOPOB, BIUAIOIINX HA U3MEHEHHE OK 02
CKOPOCTH XUMHYECKOH peakIuH, B T.4. C O3ULUI SIKOJOIHUYECKH 11€71€CO00Pa3HOro MOBEICHHS B JIP 33, JIP 34,
OBITY M TPYIOBOW JAESITEIBHOCTH B LENSAX COXPAaHEHHs] CBOETO 3J0pPOBbS U OKpY’KaIOLIEH JIP 35, JIP 36,
IIPUPOJIHOM Cpeabl. § JIP 37, JIP 38,
Penienne nmpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHWil Ha npuMeHeHue npuHuuna Jle-lllarense st TP 39. JIP 40
HAXOKJCHUS HAIPABJICHUS CMEILEHUs PaBHOBECHS XMMHUUYECKOH peakiuu U aHaau3 (aKkTopoB, ’
BJIMSAIOIMX HA CMELICHNE XUMUYECKOr0 PABHOBECHSI IIK 1.6
Pasnea 6. PacTBOpBI
Tema 6.1. OcHoBHOe cofepxkaHue OK 01
Tlonstne o Teoperuueckoe o0yueHue OK 02
acTBOpax =
p p PactBopenne kak ¢usuko-xuMuyeckuii mponecc. PactBopel. CnocoObl HpPUTOTOBIEHHUS OK 07
pactBopoB. PactBOopumMocTh. MaccoBast f0Jisi pacTBOpPEHHOro BemiecTBa. CMBICH TOKa3aTels JIP 33, JIP 34,
IpeeNIbHO JOMYCTUMONW KOHIEHTpPAllMd M €ro MHCIOJb30BaHHE B OLEHKE 3KOJIOIMYECKOU JIP 35, JIP 36,
0€30MacHOCTH. § JIP 37, JIP 38,
[IpaBuia 3K0I0rUYecKH 11e1eco00pa3zHOro NOBEACHHS B OBITY U TPYAOBOM JI€ATEIILHOCTH B LIEJSIX JIP 39. JIP 40
COXPAaHEHHUs CBOETO 3J0POBbS U OKPYKAIOUIEH MPUPOJTHON CPEbl;, OMACHOCTh BO3AECHCTBUS HA HI’(I 6
JKUBBIE OpPraHU3Mbl OIIPEIECIICHHBIX BELLIECTB. ’
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PacTBOPBI, UCIOJb3YEMbIE B
OBITOBOM 1 MPOU3BOJCTBEHHON ACSITEIHHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE cofepKaHmne OK 01, OK 02
Hccnenosanne JlaGopaTopHble 3aHATHS OK 04
CBOWCTB pacTBOPOB
JlaGopatopHas pabota «IIpurotosiaeHue pacTBOPOB». JIP 33, JIP 34,
[IpuroroBnenue pacTBOpoB 3a7aHHON (MaccoBOil, %) KOHIIEHTpaLUH (C IPAKTHKO- JIP 35, JIP 36,
OPHUEHTUPOBAHHBIMH BOIIPOCAMH) U ONPEICICHUE CPEJIbl BOJHBIX PACTBOPOB. JIP 37, JIP 38,
Pemenue 3aga4 Ha TPUTOTOBIIEHUE PACTBOPOB JIP 39, JIP 40

18




IIK 1.6

HpO(l)CCCI/IOHaJIBHO-Opl/IeHTI/IPOBaHHOC CoIcpiKaHuE (conepmanne MPURKJIAAHOT0 MO}IyJ’Iﬂ)

Paszpnen 7. XuMuA B ObITY H IPOU3BOACTBEHHOM 1eSATEJILHOCTH YeJI0BeKa OK 01
Xumus B ObITY U [QcHoBHOE colepKkaHue OK 02
IIPOU3BOACTBEHHON
P a Teoperuueckoe o0yueHue 2 OK 04
IESITEILHOCTU - - v OK 07
ertoBeKa Hosgeiimne noCTHXKEHUS XUMUYECKOW HAayKH W XUMHYECKOW TexHojoruu. Ponmb xumuum B
q o . o
00eCTeYeHH: SKOJIOTHYECKOM, DSHEPreTMYeCKOH M IIMINEBOM O€30MacCHOCTH, Pa3BUTHH ) JIP 33, JIP 34,
MeaunuHbl. [IpaBuia moucka u aHajan3a XuMU4YeCKol HH(GOPMaLIUU U3 PA3IUYHBIX HICTOUHUKOB JIP 35, JIP 36,
(HayyHast ¥ yyeOHO-Hay4Hasl JUTEPATypa, CPEICTBA MAacCOBOI nH(popMmalyu, ceTb MHTEpHET) JIP 37, JIP 38,
IMpakTHyeckne 3aHATHS JIP 39, JIP 40
[Touck u aHaJIM3 KEHCOB O MPUMEHEHUN XUMHYECKUX BEIIECTB U TEXHOJOTHHA C y4eTOM OymyIieit K 1.6
npodecCUOHANBPHON JIEATENIBHOCTH TI0 TEeMaM: Ba)KHEHIIHWE CTPOUTENIbHBIE MaTepHalIbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KE€PAMMKA, MaTEpHajbl s JJICKTPOHUKH, 4
HaHOMAaTepHaJlbl, TEKCTUJIbHBIE BOJOKHA, UICTOYHUKH 3HEPIMH, OPraHUYECKHE U MUHEPAJIbHbIE
yI100OpeHus, JIEKapCTBEHHBIE BEILIECTBA, OBITOBAsT XUMHUSL.
3ammra: [IpencraBieHue pe3yabTaToB peleHus KeHCOB B popMe MUHHU-IO0KIIA 1A C IPEe3eHTAIeH
IIpome:kyTouHasi aTTecTanus Mo AUCHUIINHE (3a4eT) 2
Bcero 72
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4. YCJOBUSA PEAIM3ALUU ITPOTI'PAMMBI AU CHUITJIMHBI

4.1. TpeOoBanuss K MHHHMAJIBHOMY MAaTePHAJbHO-TEXHUYECKOMY
o0ecreYeHnIo

Jns  peanu3zanuy OpOrpaMMbl  JUCHUIUIMHBI TIPELYCMOTPEHBI  CIIEIYIOIINE
cHenuaibHble TOMEIICHHs: Y4YeOHbI KaOMHET XMMHM M Y4eOHOH XMMHYECKOU
nabopaTopuu.

OGopynoBanue Yy4eOHOro KkaOuMHeTa (HAIJISIIHbIe TOCOOMsI): HaOOPHI
IIAPOCTEP/KHEBBIX ~ MOJEJIEH MOJIEKYJ, MOJAEIN KPUCTAIMYECKUX PEIIETOK,
KOJIJIEKLUU MPOCTHIX U CIOXKHBIX BEIIECTB W/MIN KOJJIEKLIUU [TOJIMMEPOB; KOJLIEKIUS
TOPHBIX MMOPOJ U MUHEPANIOB, Tabnuia MenzaeneeBa, yueOHble (GUIbMBI, TU(POBBIE
00pa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrBa oO0y4deHHMsl: KOMIIBIOTED C  YCTpOMCTBaMHU
BOCIIPOU3BEEHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-TIPOECKTOP C SKPAHOM.

O6opynoBanue jaGopaTopur W pado4YMx MecT Ja0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeJIbHUIbI, TEPMOMETPBI, MUKPOCKOI, JTyIbl, IPEIMETHbIE U MTOKPOBHbBIE
CTEKJIa, IJTAHIIETHI JUIs KaNeIbHBIX PeaKIui, GUIbTpoBaIbHas OyMara, IpOMBIBAJIKH,
CTEKJITHHbIE TMPOOUPKHU, pPE3UHOBBIE MPOOKH, GOHAPUKU, HAOOpP pPEaKTUBOB,
CTEKJIIHHBIE TMAaJOYKH, INTATUBBI Ui MPOOHPOK; MEpPHbIC LWIUHIAPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHM JenuTenbHble IummHapudeckue (50-100 mur), crynku ¢
MECTUKOM, (apPopoBbl€ YallIKW, MUHLETHI, (QUIBTPHl OyMa)KHbIE, BaTa, MapJid,
YaCcOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JIa0OpaTOpPHbIE IITATHUBBI, CIMPTOBBIE TOPEJKHU,
CIIUYKH, MPUOOp ISl TOJydeHHUs Ta3oB (WKW MpoOUpKa C ra300TBOJHOM TPYOKOI),
JeprKaTenu sl IpOOMPOK, CKIIIHKHU JJI XpPaHEHUs PEaKTHUBOB, Pa3JaTOYHbIE JIOTKU;
xumuyeckue ctakansl (50, 100 u 200 mun); mImarenu; MUHIETHI; TUTEIbHBIC IIUIIIIBI;
CeKyHJIOMEpHI (TaiiMepsl), MepHbIe mpoOupku (Ha 10—20 M) u MepHBbIe KoTObI (25, 50,
100 u 200 mn), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC TAJOYKHA;, KOHHYECKUE
k01061 i1 TuTpoBanus (50 u 100 mi1); THAMKATOPHBIE MOJIOCKU AJis onpenenenus pH
U CTaHJapTHas MHIUKATOpHAs IIKalla; YyHUBEpCAIbHbIN HHANKATOp; nuneTku Ha 1, 10,
50 mu (unu mo3aropsl Ha 1, 5 w 10 M), OropeTku JJIsi TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 M, naGopaTopHble W/WAM aHANUTHYECKUE Bechl, pH-MeTpsl,
CYUIMJIBHBIN 1IKad, u aAp. 1abopaTtopHOe 000pyI0BaHUE.

4.2. UudopmannoHHoe odecneyeHne peaju3auny nporpaMmbl

1. Jlna peanuzamuu mnporpaMmbl  OMOJIMOTEUHBIN (OHJ 00pa3zoBaTeIbHON
OpraHu3aliid MMEeT TMe4YaTHble W  DJEKTPOHHBIE  00pa3oBaTelbHBIE U
MH(OPMAIMOHHBIE PECYPCHI.

OCHOBHbBIE HCTOYHUKMH

1. T'abpuensa O.C. Xumus nis npodeccuil U CenUaTbHOCTEH TEXHUYECKOTO
npoduisa: yuebnuk / O.C. I'abpuensn, M.I'. Octpoymos. - M.: 2021
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DJIeKTPOHHbIE U3IaHMSI

1. DnexTpoHHBIN yaeOHO-METOIMYCCKUI KOMIIJIEKC «XUMHTY» IS
npodeCCUOHANILHBIX 00pa30BaTeNbHBIX OpraHu3anuii: OOpa3zoBaTeIbHO-U3AATEIbCKUM
neHTp «Akagemus», 2019. Pexxum moctyma: https://elearning.academia-moscow.ru/

2. Xwumus: https://resh.edu.ru/

3. Xumus: https://resh.edu.ru/

4. Xwumus: https://videoportal.rcokoit.ru/bysubjectcode/219&5&11

5. Xwumus 11 knacc - Menuanopran. [loptan oOpazoBaTenbHbIX U METOAUYECKUX

Mennamarepuanon. Pexxum nocrymna:
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KoHTpo/1b M olleHKa PAaCKPBIBAIOTCA 4Yepe3 MUCIHUILIMHAPHBIE PEe3yIbTaThl, YCBOCHHBIE
3HaHUs ¥ PUOOPETEHHBIE CTYICHTAMU YMEHUSI, HANIPABJICHHBIC Ha )OPMHUPOBAaHUE OOIINX
U podeCCHOHATBHBIX KOMIIETEHIIMI IO pa3ienaM M TeMaM COAEp)KaHUs Y4eOHOro
Marepuana

OK/IIK

Monayas/Pa3nen/Tema

PesyabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHI

OcHoBHOe coaep:KkaHue

. Paspnen 1. OcHoBBbI Popmymposats
0a30BbIe NIOHATHSA H
CTPOEHHS BellecTBa
3aKOHbI XMMMH
1.1 | OKO01 CrpoeHne aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHne aToMoB
XMUMHUYECKHX 3JIEMEHTOB |(OPMYJIbl COEAMHEHUM B |XUMHUYECKUX HJIEMEHTOB U
U IPUPOJIa XMMUYECKOH |COOTBETCTBUU CO IIPUPO/Ia XUMUUECKOHN CBS3M».
CBSI3U CTETIEHbIO OKUCIICHUS 2. 3a1a4u Ha COCTaBJIEHUE
XMUMHUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (HOPMYIT
UCXO/IS U3 BAJIGHTHOCTH  |JIBYXaTOMHBIX CO€IMHEHUN
(oxcuaoB, cynb(hUI0B, THAPUIOB
U T.IL.).
3. 3aaHus Ha UCIMOJIb30BaHUE
XMMHUYECKON CUMBOJIUKU U
Ha3BaHUU COCAUHEHUH 110
HOMEHKJIaType MEKAYHApOHOT'O
COI03a TEOPETUYECKOUN 1
NPUKIIAJHON XUMUU U
TPUBHAJIbHBIX HA3BAHUU 1JIs
COCTaBJICHUS] XUMUYECKUX
dhopmys IByXaTOMHBIX
coeuHeHul (OKCUIOB,
Cyab(GUA0B, THAPUAOB U T.I.) U
OPYTUX HEOPTaHUYECKUX
COEJIMHEHUH OTAENbHBIX KJIacCOB
1.2 | OKO0l |Ilepuoauueckuii 3aKoH U | XapakTepU30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma .. XHMHUYECKHE DJIEMCHTHI B |HEMETA/UIMYECKHUE CBOMCTBA,
Menpeneesa COOTBETCTBHUHM C UX ANEKTPOOTPULIATEIBLHOCTD U

IIOJIOKEHHUEM B
IIEPUOUYECKON CUCTEME
XMUMUYECKHX JIEMEHTOB
J.1. MenneneeBa

CPOJICTBO K 3JICKTPOHY
XHMHYECKHUX DJICMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOCHUEM U TOJIOKEHUEM B
MEPUOINYECKON CUCTEME
XUMHUYECKUX deMeHTOB J[.11.
MenneneeBay.

2. IlpakTrueckue 3a1anus Ha
YCTaHOBJICHHUE CBSI3H MEXKITY
CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB M TICPUOIUICCKUM
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yueHus

Tunel oeHOYHBIX
MepOoNnpPUATHIH

N3MCHEHHEM CBOMCTB
XHMHYECKHUX DJIECMEHTOB U UX
COCIUHEHUI B COOTBETCTBUH C
nonoxxenueM [lepuoanueckon
CHCTEME.

3. IIpakTMKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHUE 3aJaHUs HA
XapaKTEePU3aALUI0 XUMHUECKUX
2JIEMEHTOB: «MeTtamndeckue /
HeMeTaJlIMueCKHUEe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHUX 3JICMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOEHUEM M TOJIOKEHUEM B
IIEPUOIUUECKON CHCTEME
XHUMHYECKHX 3JICMECHTOB

J.1. Menneneea»

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XUMHMYECKHX peaKuui

KonTpoabnas paéora
«CTpoeHne BelmecTsa u
XMMHYeCKHe peaKkium»

2.1

OK 01
OK 04

THuIbl XUMHYECKUX
peaxkuuii

CocTaBisTh peaKiuu
COCTMHEHUS, Pa3I0KEeHNUS,
oOMeHa, 3aMeIleHMS,
OKHCIIUTEIBHO-
BOCCTAHOBUTEILHEIE
peaxiuu

1. 3aaum Ha coCcTaBICHHUE
YpaBHEHUH pEaKIuil:

— COCJUHEHHUS, 3aMEIIICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCIIMTENIBHO-
BOCCTaHOBUTEJIHHBIX PEAKITUH C
HCIIOJIB30BAHMEM METOJ1a
3JIEKTPOHHOTO OajaHca.

2. 3amaum Ha pacyeT MacChl
BeIeCcTBa Wik 00bEMa

ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wi 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pE€akIu BEIIECTB; PACUETHI
Macchl (00bEMa, KoIMIeCcTBa
BEIIIECTBA) MPOJAYKTOB PEAKIIHH,
€CJIM OJHO U3 BEIIECTB UMEET
pUMecH

2.2

DIEeKTPOTUTHYECKAS
JUCCOLIMAIINS U MOHHBIH
oOMeH

CocTaBnsTh ypaBHEHUS
XMUMHUYECKHX peaKIuu
MOHHOTO OOMEHa C
ydacTHeM
HEOPTraHUYECKUX BEIIECTB

1. 3agaHus Ha COCTaBJICHUE
MOJIEKYJIIPHBIX U MOHHBIX
pPEaKUHUii C y4aCTUEM KHUCIIOT,
OCHOBaHHUM U COJEH,
YCTaHOBJICHHE U3MEHEHHS
KHCIIOTHOCTH CPEJIbI

2. JJaboparopnas pa6ota "Tumsr
XUMUYECKHUX peakiuii”
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yueHus

Tunel oeHOYHBIX
MepOoNnpPUATHIH

Pa3zpnen 3. Ctpoenue u
CBOliCcTBa
HEOPraHUYeCKHX
BelleCTB

HccaenoBath cTpoeHue
CBOMCTBA
HEOpPraHu4ecKux
BelIeCTB

KonTpoabnasi pabora
«CBoiicTBa HEOPraHMYeCKUX
BelIeCTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHW4YeCKUX
BEIIECTB

Knaccudunuponats
HEOpPTaHUYECKUE
BEIIECTBA B COOTBETCTBHU
C X CTPOEHUEM

1. Tect «Homenkiarypa u
HA3BaHME HEOPTaHMYECKHIX
BEIIECTB UCXOJI U3 UX
XUMHYECKOH (OPMYITBI UITH
COCTaBJIEHUE XUMHYECKOU
(hOpMyITBI HCXOIS U3 Ha3BaHUS
BEIIECTBA 110 MEXKTYHAPOTHOMN
WJIU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3amaum Ha pacyeT MacCOBOM
10J11 (MacChl) XUMHYECKOTO
31eMeHTa (COeIMHEHNS ) B
MOJIEKYJIe (CMECH).

3. [IpakTuueckue 3aaHus MO
KJaccuuKaluy, HOMEHKIIAType U
XUMHYECKUM (hopmyriam
HEOPraHMYECKHUX BEIIECTB
Pa3IUYHBIX KIIACCOB.

4. [IpakTHyeckue 3a1aHus Ha
ONpEAEICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMHUYECKON
CBSI3M U TUIA KPUCTATIINYECKOM
penIeTKu

3.2

OK 01
OK 02
IIK 1.6

DOU3NKO-XUMUYECKUE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTH (hPHU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX BEIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIa
KPUCTAIUITMYECKOMN
pelIeTKn

1. Tect «OcobenHoctn
XUMHUYECKHUX CBOWCTB OKCHUJIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCHUJIOB U COJICI.

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX PEaKIUh
C y4acTHEM MPOCTHIX M CIIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(OTEpHBIX JIEMEHTOB;
HEOPTaHMYECKHUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
THIPOKCUIOB, HEOPTaHUIECKUX
CoJieH, XapaKTepU3YIOIINX UX
CBOWCTBA M CIIOCOOBI MOTyICHUSI.
3. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHUE 3aJIaHUs Ha
CBOMCTBA U MONyYEHUE
HEOPTaHMYECKHUX BEIICCTB
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema (Pe3yiabTar 00yueHus .
MeponpUATHIA
3.3 |OKO01 WNnentuduxamnus UccnenoBath 1. [IpakTHKO-OpHEHTHPOBAHHBIE
OK 02  |HeopraHMyeCKUX KAueCTBCHHBIC PEAaKMM  |3a/JaHMs 10 COCTaBICHUIO
OK 04 |BemecTB HEOPraHMYECKUX BEIIECTB |XMMUYECKHUX PEAKINN C yJaCTUEM
HEOPraHMYECKUX BEIIECTB,
WCTIOTB3YEMBIX TSI MIX
UJCHTH(PUKAIIH.
2.JIaboparopnas pabdora:
“Unentudukanus
HEOPraHWYECKUX BEIIECTB’
4 Pa3znen 4. Crpoenune u |UccaenoBatrs crpoeHue v | KoHTposbHasa padora
CBOlicTBa cBoiicTBa oprannyeckux |«CTpoeHHe H CBOMCTBA
OPraHMYecKux BelleCTB OPraHHYeCcKUX BellecTB»
BeLeCTB
41 | OKO01 Knaccudukarnms, Knaccudunuponats 1. 3amanus Ha cCOCTaBJICHUE
I[IK 1.6 |cTpoeHue u OpraHMYECKHE BEIIECTBA B |HA3BAaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COCIMHEHUH TTO TPUBUAIILHOW WJTH
OpPraHUYECKHX BEILECTB |CTPOCHUEM MEKyHApOIHOM
CHUCTEMAaTUYECKON HOMEHKJIATYPE.
2. 3anaHus Ha COCTaBJICHUE
TTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX OopMYI
OpraHWYECKHUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3aaun Ha ONpeeNICHNUE
npocTenien GopmMysl
OpPraHUYECKON MOJICKYJIbI, UCXOISI
13 2JIEMEHTHOT0 cocTaBa (B %)
4.2 OK 01 CBoiicTBa OpraHUYECKHUX | Y CTAaHABIMBATh 1. 3aganus Ha cocTaBiIEHUE
OK 02 |coenuHeHuit 3aBUCUMOCTH (PU3UKO- YPaBHEHUIN XUMHUYECKUX pEaKLni
OK 04 XUMHYECKHUX CBOMCTB C YYaCTHEM OPraHUYECKUX
IIK 1.6 OPraHUYECKHX BEIIECTB OT |BELIECTB HA OCHOBAHUU UX

CTPOCHHS MOJIEKYJ

COCTaBa U CTPOCHHUS.

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLIUX XUMUYECKUE
CBOICTBA C YYETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX PEaKIUi U
TeHEeTUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacueTHble 3a1auu 10
YpaBHEHHUSAM peaKiuil C yaacTueM
OpPraHMYECKUX BEILECTB.

4. JITaboparopnas paboTa
“IIpeBpalieHus OpraHU4ECKUX
BEILIECTB IpU HarpeBaHuu"
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema (Pe3yiabTar 00yueHus .
MeponpusiTuii
43 | OKO01 WNnentuduxamnus UccnenoBath 1.IlpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |opraHMYecKUX BEILECTB, |[KAUECTBEHHbIE PEAKLIUK  |3a/laHUs IO COCTABJICHUIO
OK 04 |ux 3HaueHHe U OPraHU4YeCKUX XUMHUYECKHUX PEAKLINN C yJaCTUEM
I[IK 1.6 |mpuMeHeHME B OBITOBOW |COEIMHEHUH OTIENbHBIX |OpraHMYECKHX BEIECTB, B T.U.
Y IPOM3BOJCTBEHHOM  |KJIacCOB UCIIOJIb3YEMBIX JIJISl UX
NESATEIBHOCTH YEJI0BEKa UACHTU(DUKAIIH B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JlabGoparopnas pabora:
“UnenTrduKams opraHnIecKux
COEJIMHEHUH OTAEIBHBIX KJI1acCOB”
5 Paznen 5. XapakTepu3oBathb
Kunernueckne n BJIHSIHHE PA3JIMYHBIX
TepMoaAMHAMHYeckHe |(paKkTopoB Ha
3aKOHOMEPHOCTH PaBHOBecHE H CKOPOCTH
NPOTEeKAHUS XMMHYECKHX peaKuii
XUMHYECKUX peakiuni
5 OK 01 CKopocTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02  |peakiuii. XuMUYeCKOE |BIMSHUE KOHLCHTPAIMM  |TCOPETUUYECKHE 3aJaHuUs Ha
I[IK 1.6 |paBHOBecue pearupyronux BemecTB U |aHaau3 GakTopoB, BIUSIOLNIMX HA
TEMIIEpaTyphbl HA CKOPOCTh |[M3MEHEHNE CKOPOCTH XUMHUECKON
XUMHUYECKHUX PEaKIUM peakuuu. IIpaktuko-
XapakTepus3oBaTh OpUEHTHPOBAHHbBIE 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS IIpUMeHEeHHe puHnuna Jle-
KOHIEHTpauuu Bemects, |lllaTenbe 1y HaxoXkaAeHUS
peakuuu cpeasl u HaIIPaBJICHUS] CMEIICHUS
TeMIIepaTyphl Ha paBHOBECHS] XUMUYECKOM peakuuu
CMeIllEHHE XMMUYECKOT0 |1 aHaiu3 (paKTOPOB, BIMSIOLIMX
paBHOBECHS Ha CMEIIEHNEe XUMHYECKOTO
paBHOBECHS
6 HccnenoBath nCTUHHBIE
Pa3zpnen 6. PacTBopsl PacTBOPHI € 32JaHHBIM U
XapaKTepuCcTHKAMHA
6.1 | OKOl |IlonsTHe o pactBopax |PaznuuaTh HCTHHHBIE 1. 3amaum Ha IPUTOTOBIIEHUE
OK 02 pacTBOPHI pacTBOPOB.
IIK 1.6 2. IIpakTHKO-OpUEHTHPOBAHHBIE
pacueTHbIE 3a/JaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBON U
IIPOU3BOJCTBEHHON JESATENBHOCTH
4eJioBeKa
6.2 | OKOl1 Uccnenoanue cBoiicts |MccnenoBaTh hU3HKO- JlaGopaTtopHnast pabota
OK 04 |pactBOpOB XUMUYECKHE CBONCTBA “IIpuroroBneHue pacTBOPOB”
[IK 1.6 HCTHUHHBIX PaCTBOPOB
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema (Pe3yiabTar 00yueHus .
MeponpUATHIA

1 IIpodeccnonaibHO-OPMEHTHPOBAHHOE COlep:KaHNe (CodepKaHUe MPUKJIATHOTO MOXYJIS)

7 Paznmen 7. OuenuBaThb nocJjeacTBus |3amura Keica (¢ yuerom
Xumus B ObITY U OBITOBOM 1 Oyayueil npodeccuoHaIbLHOI
NPOM3BOJACTBEHHOI NPOU3BOJACTBEHHOMH AeSITeIbHOCTH)
AesITeJIbHOCTH NesiTeJIbHOCTH Ye10BeKa
YeJI0BEKa ¢ MO3ULMH

IKOJIOTHYECKOM
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.6

Xumusi B OBITY H
MPOU3BOACTBEHHOMN
JeSITENIbHOCTH YEJIOBEKa

O1eHuBaTh NOCJIEACTBHS
OBITOBOM U
MPOU3BOJACTBEHHOM
JIEATCILHOCTH YCJIOBEKA C
HO3UIUNA PKOJIOTHYECKOUN
0e301acHOCTH

Keiic (c yuetom Oynymieit
npoQeccuoHaIbHOM
NESATEeIILHOCTH )
Bo3MoxHEBIE TEMBI KEHCOB:
1. IToTemienue KauMaTa U
BBICBOOOK/ICHHE T'a30BBIX
THIPATOB CO JIHA OKeaHa.

2. bynyue matepuaisl 1715 aBua-

, MAIIIMHO- U IPHOOPOCTPOCHHUSI.
3. HoBble maTepuansl 1Jist
COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MPENnapaToB
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JUCT UBMEHEHUWHA U JONMOJIHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

No N3MCHCHUA, AaTa BHCCCHUA M3MCHCHMA, No CTpaHHullbl C ©3MCHCHHCM,

BbLJIO

CTAJIO

OcHoBaHue:

HOI[HI/ICB JHna BHECCHICTIO U3MCHCHMUA
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AxmeTtoB Buaagucias YUepHusizopu4
IIpenogaBare b AUCHMILIHHBI

Xumus

I'ocynapcTBenHOe 0101KE€THOE NIPOdeccnoHaATbHOE 00pa30BaTe/IbHOE

yupexaeHue
«bypsTckuii arpapHublii kouiexx um. M.H. Ep6anosa»

PABOYAS IPOTPAMMA YYEBHOU JACIHUITVIMHBI
Xumus

«O0meodpasoBaTe/IbHbIA HUKID
NporpaMMsbl NOATOTOBKH CIIENHAJMCTOB CPeIHEr0 3BeHa
MO CNeuraTIbHOCTH
36.02.01 3emuieycTpoiicTBO



