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Pa6ouas nporpamMma paspaborasa Ha oOCHoBe:

OEJIEPAJIBHOI'O I"OCYJAPCTBEHHOI'O CTAHJIAPTA
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CPEJIHEI'O OBILEIO OBPA3BOBAHHUSA ot 17 wmas 2012r. Ne 413 (c
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nporpaMM  06mieo0pa3oBaTeNnbHOr0 M COUMANbHO-TYyMaHHTApHOrO  LHKIOB
cpeanero npodeccrHoHanbHOro obpasoBanus [IpoToko No 14 ot «30» HOAOpPA
2022 r;

- PABOYEM ITPOIPAMMBI BOCITUTAHMS 1o crenmaisHOCTH
27.02.04 ABTOMATHYECKHE CHCTEMBI YIPABIEHHMS, YTBEpPKICHHOH MPOTOKOJIOM
3aceaHus METOAHYECKOro 00beIMHE s KypaTopoB H KIACCHBIX PYKOBOIHTEEH
ot 13 mions 2023r. Ne 6.
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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLIAHBI
OY .07 XUMUA

1.1. O6n1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas nporpamma y4yeOHOM NUCHUILIMHBI SIBIISETCA YaCThiO 00pa30BaTEIbHOM
porpamMmbl cpefHero npodeccruonansHoro odpazoBanus B cootBercTBuM ¢ PI'OC no
npodeccun CIIO 27.02.04 ABTOMaTHUYECKUE CUCTEMBI YIIPABJICHHUS.

1.2. Mecro Yy4yeOHOH AUCHMILVIMHBI B CTPYKType 00pa3oBaTebHOM
nporpammbl CIIO: gucnuriviHa BXOAUT B 00111€00pa30BaTEIIbHBIA UK U OTHOCUTCS
K 0a30BBIM 00111€00pa30BaTEIHLHBIM JUCITUTIIINHAM.

1.3. Hean u 3agaum y4yeOHO# AMCUMILIMHBI — TPeOOBAHUSI K pe3yJbTaTaM
OCBOCHUSA YU4eOHOM IMCIUTIIHHDI:

@opMHUpPOBaHUE Y CTYJICHTOB MNPEACTABICHUS O XHUMHUYECKON COCTABISIOLICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA KaK OCHOBBI PUHSITHUS PEIICHUN B )KU3HEHHBIX U
ITPOU3BOACTBEHHBIX CUTYALUSAX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOJIHOM CpEE.

Pe3yabTaTom ocBOCHUS Y4eOHOM TUCUMILIUHBI IBJISIFOTCH:

JIMYHOCTHBIE:

JI1. Oco3nanue 00y4aromUMHCS POCCUICKOMN TPaXAaHCKON UIEHTUYHOCTH;

JI2. '0TOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAaMOOTIPEIETICHHUIO;

JI3. Hanuuune MoTuBaiuy K 0Oy4€HHUIO U JIMYHOCTHOMY Pa3BUTHIO;

JI4. llenenanpaBlICHHOE€ pPa3BUTHE BHYTPCHHEW IMO3WUIMHA JUYHOCTH HAa OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickont denepannuu, HCTOPUUECKUX
U HalMOHAJIBHO-KYJbTYPHBIX Tpaauluii, (QopMHpOBaHUE CHUCTEMbl 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYMIMOHHOTO MHPOBO33PEHUS,
MPABOCO3HAHUS, JKOJIOTUYECKOU KYJIbTYpPhl, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
YKU3HCHHBIE TIJIaHBI.

MeTtanpeaMmeTrHble:

MI1. OcBoeHHbIE OOYUYAIOMIMMHUCS MEXIPEIMETHBIE TMOHATUS U YHUBEPCAIbHbBIC
y4eOHbIe TeUCTBUS (pETyIATUBHBIC, TO3HABATEIIbHBIE, KOMMYHUKATHBHbIC);

M2. CriocoOHOCTh MX MCIIOIB30BaHUS B MIO3HABATEIHLHOM U COIUATBHOM MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M  OCYIIECTBICHHUIO Yy4eOHOM
NeSATEeIbHOCTH, OpraHu3aly  Y4eOHOro COTPYJHUYECTBA C  TEJarorudecKuMu
pabOTHUKAaMU ¥ CBEPCTHUKAMHU, K YYacCTHIO B TOCTPOCHHH WHIUBUIyAIbHON
00pa3oBaTebHON TPAEKTOPHUU;

M3. OsnaageHue HaBbIKaMM y4€OHO-MCCIIEIOBATEIbCKOM, TMPOEKTHOM U
COIIMAJILHOM JIeSITEIHLHOCTH.

IIpeamerHbie:

[T11. CdopMUpOBaHHOCTh TMPEACTABICHUM: O XHUMHYECKOM COCTaBISIOIIEH
€CTEeCTBEHHOHAYYHOU KapTUHBI MUpPA, POJIM XMMHH B MO3HAHWUU SIBICHUM MPUPOJBI, B
(GbopMHPOBAHNUY MBIIUICHHS U KYJIbTYphI JUYHOCTH, €€ (DYHKIIMOHAIEHON IPaMOTHOCTH,
HEOOXOMMMON [IJISi PEIICHUs] TPAKTUYSCKUX 3a7ad M DKOJOTHYECKH O0OOCHOBAHHOTO
OTHOUIEHHS K CBOEMY 370POBBIO U ITIPUPOJHOM CpELIE;

[12. Bunagenwe cucTeMOM  XMMHUYECKMX  3HAaHHUM, KOTOpash  BKJIIOYAET:
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OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKHI 3JIEMEHT, aTOM, AJJICKTPOHHAs 000J0YKa
aToMa, S-, p-, O-3J€KTpPOHHBIE OpOUTANIM aTOMOB, HOH, MOJIEKYJa, BaJCHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJIECHHS, XUMHUYECKAs CBSA3b, MOJIb, MOJISIPHAs
Macca, MOJISIpHBIH 00beM, YIJIEpOJHBIN cKeleT, (hyHKIMOHAJIbHAs TpYyINa, paaudka,
M30MEpPUsA, U30MEPhI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIECBOAOPOAbI, KUCIOPOA- U
a30TCOJIEpKAIlNe COCAMHEHHUS, OMOJIOTHYECKH aKTHBHBIE BellecTBa (YrieBOIbI, YKUPHI,
O€JIKK), MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIC COCIUHECHMUS,
KpUCTANIMYECKAasl  pEIIeTKa, THUObl  XUMHUYECKUX  peakiuid  (OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE, SK30-U HIHAOTEPMHUUECKUE, PEAKIIMU MOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTBI, HEANEKTPOIUTHI, DICKTPOJIUTUYECKAs AUCCOUMALUs, OKHUCIHUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOU PEaKIMi, XUMUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI (TEOpUsI XMMHUUYECKOTO CTpOEHUs opraHuyeckux BemectB A.M. Bytieposna,
TEOPHUS IEKTPOJIUTHUECKON aucconmanuu, nepuoandeckun 3axkon .M. Menneneesa,
3aKOH COXPAaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMUHU,
dakToIOorMYeCKUe CBEJACHUS O CBOWCTBAX, COCTaBe, IOJYYEHUH U OE30MacHOM
UCIIOJIb30BAaHUU BAKHEWIIIMX HEOPTraHWYECKUX U OPTraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBbHOCTH YEJIOBEKA,;

[13. CdopMUPOBAaHHOCT, YMEHUW BBISBISATH XapaKTepHbIE TMPHU3HAKU U
B3aHMOCBSI3b W3YUYECHHBIX IIOHATUH, MPUMEHATh COOTBETCTBYIOIIME MOHATHUS IIPU
OIIMCAHUU CTPOCHUS U CBOWCTB HEOPTraHUYECKUX M OPraHUYECKUX BEILIECTB U HX
MPEBpPAIICHUN; BBIABIATh B3aUMOCBA3b XHMUYECKHMX 3HAHUM C TIOHATUSAMHU U
MPEJICTABICHUSIMA IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

I14. CdopmMupOBaHHOCTh yMEHHI HCIOJH30BaTh HAUMEHOBAHUS XHUMHYECKHX
COCIMHEHUN MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW M MPUKIATHOM XUMHHU U
TPUBHAJIbHBIC Ha3BaHUs BAXKHEHIIUX BEIIECTB (ITWJIEH, alleTWICH, TJIUIEPUH, (EHO,
dbopmanbaerua, yKkCycHasi KUCIIOTa, TJIMIMH, YrapHbIM ras, YIJIeKUCIbIA Ta3, aMMHAK,
raiieHasi U3BeCTb, HEeralIeHasi H3BECTh, MUTHhEBAS COJIA U APYTHX), COCTABIATH (POPMYJIbI
HEOPraHUYECKUX M OPraHWYECKHUX BELIECTB, YPAaBHEHUS XUMHUYECKHX PpPEaKIUH,
OOBSACHITh UX CMBICI; TOJITBEPXKIATh XapaKTEPHbIE XUMHUYECKHE CBOICTBA BEIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aIUCSIMU YPABHEHUN XUMUYECKUX PEAKLINM;

[15. ChopMHupoBaHHOCT, YMEHHUH yCTaHABIMBATH MPUHAIJICKHOCTh W3YUEHHBIX
HEOPraHUYECKUX W OPTraHMYECKUX BEIIECTB K OIPEICIICHHBIM KjlaccaM W TpyIam
COCIMHEHUH, XapaKTepU30BaTh UX COCTAB U BAXKHEUILKME CBOMCTBA; ONPENENATh BUJIbI
XUMHUUYECKUX CBsi3ei (KOBaJIeHTHAasl, MOHHAs, METaJUInuecKasi, BOJIOPOJIHASI), THIIBI
KPUCTALUTNYECKUX PEIIETOK BEIIECTB; KIACCUPUIIMPOBATH XUMUUECKUE PEAKITUY;

[16. BiageHue OCHOBHBIMH METOJAMH HAYYHOrO TO3HAHUS BEUIECTB W
XUMHUYECKUX SIBJICHUM (HAOJI0ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIMPOBAHHUE);

[17. ChpopmMupoBaHHOCTh YMEHUI MPOBOAUTH PACUETHI IO XUMUYECKUM (HopMysIam
U YpaBHEHUSIM XUMHYECKHX pEaKIHMil ¢ HCHOJIb30BAaHUEM (PU3MUECKUX BEJIMYMH,
XapaKTEePHU3YyIOMIMX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: MacChl, oO0BbeMa
(HOpMaJIbHBIE YCJIOBMSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh CUCTEMHbIC
XAMHWYECKUE 3HAHUS IS MPUHATHS PELUICHUN B KOHKPETHBIX KU3HECHHBIX CUTYyalHsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

I18. CdopMUpOBaHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJHATH XHMHUYCCKUI
AKCHEPUMEHT (TIPEBpalEHUs OPraHUYECKUX BEIIECTB MPH HArpEBaHUU, MOJIyYEHHUE
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TWIEHA W U3YyYEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKLIMU HA aJbAETHUbl, Kpaxmall,
YKCYCHYIO KUCJOTY; JIeHaTypalus OejIKOB MpU HArpPEBAHUH, I[BETHBIE PEAKIIMHU OEJIKOB;
MPOBOJUTH pEAKIMM HOHHOTO OOMEHa, OMNpEeNeNsITh CpeAy BOJHBIX PACTBOPOB,
KaueCTBEHHbIE peaklud Ha cyibdaT-, kapOoOHAT- M XJOPUI-aHUOHBI, HA KaTUOH
aMMOHHSI; pelaTh SKCIIEPUMEHTaIbHBIC 3a/1aun 1o TeMaM "Metauiel" u "HemeTamisr")
B COOTBETCTBHUU C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH NIPH OOpAIlleHUH C BEIIECTBAMU U
7a0b0paTOpHBIM  00OpYJIOBaHHWEM;  MPEACTABIATH  PE3YJbTAaTbl  XUMHUYECKOTO
JKCIIEpUMEHTa B (QOpME 3amiCH ypPaBHEHUH COOTBETCTBYIOIIUX pEaKIUil U
(dbopMynIupoBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

I19. ChopmMupoBaHHOCTh YMEHUH aHAIM3WPOBATh XHMHYECKYIO HWH(MOpPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CPEACTB MaccoBOi MHpopMaluu, cetb IHTepHeT
U IpyTHE);

[110. CdopMHpOBaHHOCT, yMEHUH COOMIOMATh TMpaBUjia  IKOJIOTHYECCKU
1eJ1eCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOW JEATEIBHOCTH B IIENIAX COXPAHEHUs
CBOEr0 3J0POBbS M OKPYXKAKOUIEH MPUPOJHOM CpeAbl; YUYUTHIBATH OIACHOCTH
BO3JICMCTBUSI HA JKHUBBIE OPraHU3Mbl ONPEACICHHBIX BEIIECTB, IMOHUMAsi CMBbICI
MOKAa3aTeNsl MPEAEIbHON JOMYCTUMON KOHIEHTPALIUH.

Pe3ynbrarbl 0CBOeHMSI AUCUMILIMHBI HANpaBjeHbl Ha (OpMHPOBaHHE
3JIEMEHTOB 00IIMX KOMIIETCHIMIA:

OK 01. Bosibupate croco0bl pemieHus: 3aiad npohecCUOHAIbHOW N1EATENbHOCTH
MPUMEHUTENIBHO K PA3TUYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MIOUCKA, AaHAJIN3a U HHTEPIPETALUN
uHpopMauu W HMHPOPMALMOHHBIE  TEXHOJOTMU  JJIl  BBINOJHEHHS  3a]1a4
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U Pa0OTaTh B KOJIJIEKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYKAIOIIEH Cpelbl, pecypcocOepeKeHHtIO,
MPUMEHSTH 3HAHUA 00 M3MEHEHWH KIJIMMara, MPUHIUIBI OepeKIMBOTO MPOU3BOJICTBA,
3¢ (HEKTUBHO JCUCTBOBATH B UPE3BBIUAWHBIX CUTYAIUSX.

Pe3ynbrarbl 0CBOeHMSI AUCUMILIMHBI HampaBjeHbl Ha ¢opMHupOBaHHe
pe3yJibTATOB BOCIIUTAHMS:

JIP10. bepexnuBO OTHOCSAUIMICA K TPUPOJHOMY HACIEIUIO CTPaHbl U MHpA,
MPOSIBIISIIONTNN CPOPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPhl HA OCHOBE TMOHHMAaHUS
BIUSIHUS COLIMAJIBHBIX, JIKOHOMHUYECKHMX U MPOQPECCHOHATBHO-TTPOU3BOICTBEHHBIX
MPOLIECCOB HA OKPYKAIONIYIO Cpelly. BoIpakaromuil 1esiTeTbHOE HENPUATHE ICHCTBUH,
OPUHOCAIIMX Bped MPUpPOJE, PACHO3HAIOIIMUKA ONACHOCTH Cpelbl OOWUTaHuf,
NpeayNnpex a0 PUCKOBAHHOE MOBEACHUE JIPYTUX TpakIaH, MOMYJISPU3UPYIOMIHA
CHOCOOBI  COXpPAaHEHUs TNaMSATHUKOB NPHUPOABI CTPaHbl, PETUOHA, TEPPUTOPHH,
MOCEJICHUSI, BKIIIOUEHHBIN B 00ILIECTBEHHbIE MHUILIMATHUBBI, HAIIPABJICHHBIE HAa 3a00TYy O
HUX.

1.4. Pekomenayemoe KOJIMYECTBO YACOB HA OCBOCHHE NMPOrpaMmMbl Y4eOHOM
AUCUMILTHHBI:

yueOHOM Harpy3ku oOydaromierocs /2 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH PadoThI

Buna yuyeO6Hoii padoThl

Oo0vem uacoe

3avgera

YueOHasi HATpPy3Ka (Bcero) 72
yueOHasi Harpy3ka BO B3aUMOJEHCTBMH C TMpenogaBarTeleM 72
(Bcero)

B TOM YUCJIE: 45
JabopaTopHbIe PabOTHI 6
NPAKTUYECKUE 3aHITHUS 36
U3 HUX B (hOpME MPAKTUUECKON MOATOTOBKH 6
KOHTPOJIbHBIE paOOTHI 3

CamocrosiTesibHasi paboTa 00y4arinerocs (Bcero) 0

B TOM YUCJIE:

NHuBuAYyabHOE MPOEKTHOE 3aJJaHUE -

KoncyabTanum -

IIpomexyTouyHasi arrectauus B popme Ju(pPepeHIMPOBAHHOIO 2




2.2. TemaTu4ecKuii IJIaH U cofepKaHue YU4eOHOH TUCIUNJIMHBI « XUMHUS»

AKIIETITOPHBIN). DIEKTPOOTPUIIATEIbHOCTh. KOBalleHTHBIE TOJISIpHAs M HETOJsIpHAas CBS3U. KpaTHOCTh KOBAJEHTHOM|
CBs3U. MOJIEKYJISIpHbIE U aTOMHbIE KpUCTAJNIMUYeckue peuieTku. CBOWCTBA BEIECTB ¢ MOJEKYJISPHBIMU U aTOMHBIMU

KPUCTAJUIMICCKUMU PCHICTKAMU.

HaumMeHoBaHHe pa3fesioB H TeM Copep:xanue y4eOHOro MaTepuaJa, JJa60paTopHbIe pA0OTHI M NIPAKTHYCCKUE 3AHATHS, CAMOCTOSITeJILHAS O0beM yacos Koasb!
pa6oTa o0yuawImmuxcs, KypcoBasi padora (IIPOeKT) (eciu npedycmompeHvt) KOMIIeTeH i
M JINYHOCTHBIX
pe3yJbTaToB,
¢popmupoBanu
10 KOTOPBIX
CIoco0CTBYET
3JeMeHT
MPOrpaMmbl
Paznen 1. OBIIAS U HEOPTAHUYECKAS XUMUSL 42
Tema 1.1. OCHOBHBIE IOHATUS U OcHoBHbIe NOHATHSA XUMHUHU. BemectBo. AToM. Monekyna. XuMudeckuit anemenT. Amnotponus. IIpocteie n 1 11, 112, 117,
BaKOHBI. CIIO)KHbIe BellecTBa. KauecTBEHHBI W KOJMYECTBEHHBIH COCTAB BEIIECTB. XHMHYECKHE 3HaKM M  (DOPMYIIBI. OK2
OTHOCHUTENIbHBIE aTOMHAasI U MOJIeKyJIsipHast Macchl. KonnyecTBo BemiecTsa.
OcHoBHBIe 3aKOHbI XUMHMH. CTexuoMeTpus. 3aKOH COXPAaHEHHS MacChl BELIECTB. 3aKOH ITOCTOSHCTBA 1
COCTaBa BEUIECTB MOJIEKYJIIPHOM CTPYKTYPHI. 3aKOH ABOTaIpO U CIEICTBUS UX HETO.
IIpakTuyeckue padoTsbl: M1, I12, I13,
PacuerHsble 3a1aun Ha HAXO0XKAEHUE OTHOCUTEIILHON MOJIEKYJIIPHON MaccChl. 1 115, 117, 119,
PacueTHbIe 3a1a4M 10 OCHOBHBIM 3aKOHAM XUMUH. 2 OK1, OK2
Tema 1.2. [leprognueckuil 3aKoH| Hepuonnuecknii 3axkon .M. MenpeneeBa. Otkpeitue [I.M. Menneneebim Ilepuoanueckoro 3axoHa. 1 JI1, M1, I11,
1% [lepuonnueckas cucremalllepuonuueckuii 3akoH B popmynuposke J[.J1. Menneneesa. 112, I13, 115,
XUMHYecKux  aieMmeHToB .M. [Teprognueckast TabuIa XMMUYECKHX JJIEMEHTOB — rpaduueckoe OTOOpaKeHHE MEPUOAMYECKOr0 3aKOHA. I17, 119, OK2,
MenpeneeBa u cTpoeHue aroMa.  |(CTpyKTypa MepHOANICCKOMN TaOIUIIbl: TIEPHOABI (MaJIbie U OOJIbIINE), TPYMIILI (TIaBHAS M TOOOYHAs). JIP10
Ctpoenue aToma u nepuoauyeckuii 3axon .M. MenaeseeBa. ATOM — CIIOKHast 9acTUIa. Sapo (IpOTOHB] 1
1 HEUTPOHBI) W JJIEKTpoHHas 00oiouka. M3orombl. CTpoeHHE 3JIEKTPOHHBIX O00JIOYEK aTOMOB JJIEMEHTOB MAJIbIX
nepruooB. OCOOEHHOCTH CTPOEHHs 3JIEKTPOHHBIX O0OJIOYEK aTOMOB 3JIEMEHTOB OOJIBIIMX IHEpHOJOB (IEPEXOITHBIX
anemeHToB). [loHsTHe 00 opOurtansax. S-, p- u d-Opburtanu. DIeKTPOHHbIE KOHQHUIYpalWH aTOMOB XHMHYECKHX|
PIIEMEHTOB.
CospemMeHHast HOpPMYITHPOBKA EPHOINUECKOTO 3aKOHA. 3HAaUE€HHE TIEPHOINUECKOTO 3aKOHA U TIEPHOIMUECKOH
crcTeMbl XxuMIdecknx aneMeHToB [I.M. MenzeneeBa i pa3BUTHS] HAYKH ¥ IOHUMaHHsl XUMHIECKOH KapTHHBI MHPA.
IIpakTnyeckue padborsl: M1, M2, 12,
CocraBieHHe JCKTPOHHBIX KOHOUTYPAIHl aTOMOB XUMHYECKHIX 3JICMEHTOB. 3 116, 119, OK1,
OK2
Tema 1.3 Honnasi xumudeckasi cBf3b. KaTHoHbl, X oOpa3oBaHHEe M3 aTOMOB B Pe3yJbTaTe MPOLECCa OKHCICHHS. 1 M1, I3, TI5,
CTpoeHue BelecTna. IAHMOHBI, UX 0Opa3oBaHHE W3 aTOMOB B pe3yJbTaTe Mpollecca BOCCTaHOBJICHMs. MOHHAas CBSI3b, KaK CBSI3b MEXKIY 116, 119, OK2
KaTHOHAMHM M aHHOHAMH 3a CUYET JJIEKTPOCTAaTHYECKOro MpUTshKeHus. Kiaccuoukaiyst MOHOB: IO COCTaBy, 3HAKY
Bapsiga, HAIMYHIO THAPATHOW oOomoukn. MoHHBIE KpHcTammnueckue pemeTkd. CBOiCTBa BEHIECTB ¢ MOHHBIM THIIOM
KPUCTAJIIMYECKON PELIETKY.
KoBanenTHass xumMuyeckasi cBsi3b. MexaHN3M 00pa3oBaHHS KOBAJCHTHOW CBSA3M (OOMEHHBIH M JOHOPHO- 1




Merainyeckasi ¢BA3b. MeTanueckas KpUCTAJIJIMYECKasA pCIICTKa U MCTAJUIMYCCKAsA XUMHNYCCKasl CBA3b.
Dusnyeckre CBONCTBA METAIOB. Al"pel"aTHI)Ie COCTOSAAHUA BCUICCTB U BOAOPOJHASA CBA3b.

IIpakTuyeckue padorsl: M1, M2, 112,
OnpeneneHre COeINHEHUN C HOHHBIMH KPUCTAILTIYECKUMH PEIIETKAMU. 2 116, 119, OK1,
CocraBieHne cxeM 00pa30BaHUs KOBAJICHTHON CBSI3M B MOJIEKYJIaX BEIIECTB. 2 OK2
Pemmenne 3a1a4 Ha MacCOBYIO JOJIIO. 1
Tema 1.4 PactBopbL. Bopa. PacreBopbl. PacrBopenme. Boga kak pactBoputens. PactBopumocTs BemiecTB. HackhlieHHbIE, 1 JIP10, IT1, 112,
DIEKTPOTUTHICCKAS HEHACHIICHHBIC, TICPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KHUIKOCTEH M TBEPIBIX BEIIECTB OT 113, 114, 116,
Imuccounanus. [pa3IMYIHBIX (paKTOpPOB. MaccoBas IO PACTBOPEHHOTO BEIIECTBA. OK2
DJIEKTPOJIUTHYECKAS TUCCONMALMSA. DICKTPOIUTH U HEIJIEKTPOIHTHL. 1
OneKTpoauTHYeCcKass AUccouuanua. MeXaHU3Mbl D3JIEKTPOJUTHYECKON IUCCOLMAIMM A BEIIeCTB C
[pa3NUYHBIMM THIIAMHA XUMHYecKoW cBs3u. CTeleHb OJIIEKTPOIUTHYECKOH ancconmanuu. CuibHble M cladble
PIIEKTPOIUTHL. KHCIIOTBI, OCHOBAHUS M COJIM KaK 3JIEKTPOJIMTHL.
IIpakTuyeckue padoTsl: M1, M2, 12,
Pemienne 3a1a4 Ha Hax0JI€HHE MACCOBOM JIOJIM pACTBOPEHHOTO BEILECTBA. 1 I16, 119, OK1,
Hanucanue cTyneHuaTol U NOJHOW JUCCOLUALUH 3IEKTPOIUTOB. 1 OK2
Permmenne 3a1a4 1o CTENEHN ANCCONMAIINH IEKTPOIUTOB. 2
Tema L.5. Kiaccnuxarps Kuciaorel u ux cBoiictBa. KHCIOTHI Kak 3JEKTPOJHUTHL, MX KIACCH(PHUKANMSA IO Pa3IMIHBIM IPHU3HAKAM. 1 I11, 112, 113,
HCOPTraHWMYECKUX COCIUHECHHH M WX XWMHUYECKHE CBOHCTBA KHCIOT B CBETE€ TCOPHH AJICKTPOIHTHYCCKOW mucconmanui. OcoOEHHOCTH B3aMMOICHCTBHSA 114, I15, 116,
CBOICTBA. KOHIICHTPUPOBAHHOM CEpPHOI M a30THOU KUCIIOT ¢ MeTaiiaMu. OCHOBHBIE CITOCOOBI MTOTyYSHHUS KUCIOTHI. OK2
OcHoBaHus M UX cBoiicTBa. OCHOBaHMS KaK JICKTPOIMTHI, HX KIACCH(UKAIMA 110 Pa3INIHBIM ITPHU3HAKaAM.
XUMHUYECKHE CBOWCTBA OCHOBAHHMH B CBETE TECOPHH AJIEKTPOIUTHUECKOH nucconnanuy. Pa3noskeHne HepacTBOPUMBIX B 1
BoJIe OCHOBaHHUH. OCHOBHBIE CTTIOCOOBI TIOJTyYEHHUS] OCHOBAHHH.
Coumn 1 ux cBoiicrBa. Comu Kak 3eKTponuTsl. Cou cpeHue, KUCble U OCHOBHBIE. XMMHUYECKH CBOMCTBA
COJIel B CBETE TEOPUH DJIEKTPOIIMTUIECKON Auccoruanuu. CrnocoObl momydeHus coyel. [ uaponus comnei. 1
Oxcuabl u ux cBoiicrBa. ConeoOpasyiomniue u HecosieoOpasyromue okcuasl. OCHOBHBIC, aM(pOTEpHBIC U
KHCJIOTHBIE OKCH/IBI. 3aBUCMOCTh XapaKkTepa OKCHa OT CTEIIEeHH OKHCIICHHUS 00pa3yIolero ero Merauia. X MMUIecKHe 1
cBolicTBa OKcuOB. [loyueHne okcumoB.
IIpakTuyeckue padoTsl: M1, M2, 12,
CocraBieHre ypaBHEHHH peaknuii XUMHUUECKUX MPEeBpalieHUH. 4 115, 116, 119,
OK1, OK2
JladopaTopnasi pabora Nel. VccnenoBaHue CBOHCTB KUCIIOT, OCHOBAHHUIMA, COJEH. 2 M2, M3, 116,
18, 1110, OK1,
OK4, OK7
Tema 1.6. XuMudeckne peakinm. CxopocTh XuMHYecKHX peakuuii. [ToHATHE 0 CKOPOCTH XMMHYECKHX peakiuil. 3aBHCUMOCTh CKOPOCTH 1 11, 112, 113,
XMMHYECKHX PEaKIHi OT Pa3IMYHbIX (PAaKTOPOB: MPUPOABI PEArupyIOINX BEIIECTB, NX KOHIEHTPAIUH, TEMIEPATYPHI, 15, 117, OK2
[MOBEPXHOCTU CONPUKOCHOBEHHS U HCIOJIb30BAHUS KaTAIU3aTOPOB.
OopaTuMocTh XHMIYecKHX peakuuii. OOpaTnmble 1 HEOOPATHMBIE PEAKIIUH. 1
XumMuyeckoe paBHOBECHE H CIIOCO0BI €ro cMelleHHusl. 1
IIpakTnyeckue padorsl: M1, M2, 112,
Omnpenenenye BIUSHUN Pa3IMYHBIX (PAKTOPOB HA CMEIIEHNE XUMHUYECKOTO PABHOBECHS. 2 I15, 116, 119,
Pewienue 3a1a4y Ha onpenenaeHre CKOPOCTH XUMUYECKUX PEaKLIUM. 2 OK1, OK2
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Kontpoasnas padora Ne 2 mo teme: «O01mast 1 Heopranmieckasi XuMHs». 1 M1, I12, 113,
114, 115, 117,
OK1
Paznen 2. OPTAHMYECKASA XUMHUSA 22
Tema 2.1. OCHOBHBIE TOHSTHA IIpexmer opranuveckoii xumuu. [IpupoaHble, HCKYCCTBEHHbIE U CUHTETUYECKUE OPraHMYECKUE BEILIECTBA. 1 JIP10, JI1-J14,
OpraHNYecKOr XWMUU H TeopusCpaBHEHHE OPTaHMYECKUX BEIIECTB C HEOPTAaHHICCKIMH. 11, 12, 113,
CTpPOEHUS OpraHUYECKHUX| BanentHOCTh. XMMUUECKOE CTPOEHHUE KaK NOPSAOK COENUHEHUSI aTOMOB B MOJIEKYJIBI I10 BaJIECHTHOCTH. 16, OK2
COEIMHEHUH. Teopusi crpoeHusi opranmdyeckux coeauHenuii A.M. ByrtiepoBa. OCHOBHBIC TIONOKCHHS TEOPHH 1
XMMHYECKOTO CTPOEHHS. XUMHIUYeCKHEe (GOPMYIIBI 1 MOJEIN MOJIEKYJI B OPraHUIECKON XMMUH.
H3oMepus u usomepsbl. 1
IIpakTuyeckue padoTsl: M1, M2, I12,
Hanwmcanue cTpyKTYpHBIX (POPMYIT 38J]aHHBIX BELICCTB. 1 116, 119, OK1,
CocraBieHre U30MEPOB 33JJaHHBIX BEIECTB. 1 OK2
JlagopaTopuas padora Ne 2. KoHCTpyrpOBaHHE MOJIEICH MOJICKYIT AJIKAHOB U I[UKJIOAKAHOB. 2 M2, M3, 116,
I18, IT10, OK1,
OK4, OK7
Tema 2.2. YrneBoopoibl U HUX AuxaHbl. AJKaHBI: TOMOJOTHYECKHH DS, U30MEpUsS M HOMEHKJIATypa ankaHoB. IIpuMeHeHHe ankaHOB Ha| 1 M2, JI1, 113,
MPUPOJIHBIE HCTOUYHUKH. OCHOBE CBOMCTB. 114, I15, 1110,
XuMH4YecKHe CBOMCTBA aJIKAHOB. 1 OK2, JIP10
AJkeHbl. DTUIICH, TOMOJIOTHYECKUH Psill, N30MEpHsl, HOMEHKIIATYPa aJIKEHOB. 1
XuMHYeCKHe CBOHCTBA AJIKEHOB. 1
IIpakTuyeckue padoTsl: M1, M2, 12,
CocraBieHre N30MEPOB aJTKAHOB. 1 T15, 116, 119,
CocraBieHue peakiuii o CBOMCTBaM ajJKaHOB. 1 OK1, OK2
CocraBieHue peakifil Mo CBOMCTBaM aJKEHOB. 2
Tema 2.3. Kucnopomacoaepxkaiue, Cruprhl. TloHATHE O TpeAenbHBIX OJHOATOMHBIX cHUpTax. [IpuMeHeHHe 3TaHONa HAa OCHOBE CBOKCTB. 1 M2, JI1, 113,
OpraHUYeCKUEe COCTMHEHUSI. IAJTKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYIPEKICHHE. 114, 115, 1110,
XuMHYeCKHEe CBOICTBA 3TAHOJIA. 1 OK2
[pakTnuyeckas padora. M1, M2, 12,
CocraBieHre ypaBHEHUH peakluid 0 XUMUYECKUM CBOMCTBAM CIIMPTOB. 2 115, 116, 119,
OK1, OK2
JlabopatopHasi padora Ne 3. PacTBopeHue IiuliepuHa B BOJIE M B3aUMO/ICHCTBIE C I'HPOKCHIOM 2 M2, M3, 116,
menu (II). T18, I110, OK1,
OK4, OK7
Konrpoabnas padora Ne 3 mo teme «Opranuyeckasi XHMHs 1 M1, 112, 113,
114, 115, 117,
OK1
Paznen 3. XWMMS B BBITY U TPOU3BOJACTBEHHOM JEATEJIbHOCTH YEJTOBEKA 6
Tema 3.1 HoBeiimmue IIpakTnyeckasi NOAroTOBKA. JI1-J14
MOCTHIKeHN s XUMHYECKOI HAYKH Posib xuMuHn B o0ecnedyeHHH JKOJIOTMYECKONH, JHEPreTHYecKOil M NHUIIeBOH 0e30IaCHOCTH, Pa3BUTHH M1-M3
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[AToro:

MeIULHHBI. 1 JIP10
IIpaBuna noucka u aHAJIM3a XHMHYECKO MHGPOPMALNHU U3 PA3TUYHBIX HCTOYHHKOB (Hay4YHas U y4eOHOA OKl1, OK2,
HayJHas JINTEpaTypa, CPEeACTBA MacCcOBOi mH(popMaImH, ceTs IHTEpHET). 1 OK7
[IpumeHeHre XMMHUECKHUX BEIIECTB U TEXHOJIOTUH: KOHCTPYKLIMOHHBIE MaTepUabl. 2 [11-1110
3amura: [lpeacraBieHne pe3yabTaToB B popMe MIUHU-IOKIAA C Ipe3eHTanei 2
IIpomexyrouynas arrecranus B ¢popme 1udpdpepeHIUPOBAHHOIO 3a4eTAa. 2 JI1-J14
M1-M3
JIP10
OK1, OK2,
OK7
IT1-IT10
72
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3.1.

3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI
MATEePHAIBHO-TEXHHUYECKOMY

TpeGoBanusi K  MHHHMAJLHOMY

o0ecrne4eHn 10
Peanu3arus yaeOHOW AMCIMILIUHBI TpEOYyeT HATUIUs y4eOHOTO KaOMHETa XUMHUU,
XUMHYECKOH TabopaTopuH.

O6opynoBanne yueOHOTo KaOUHeTa:

Ne mi/m HaumenoBanue HuBeHTapHBI HOMED KomnnuectBo
1. Crton nemoHcTpanuoHHb 2400%750*900 16293001983 1
2. Ctou penogaBaTens 16293001983 1

TexHHuYecKue cpeicTBa 00yUEHUS:
Ne n/mt HanmenoBanue | MIHBEeHTapHBIN HOMED KosmuectBo
1. [[porpamMmHo-anmaparHblii Kommiiekc RAY 16293001613 1

S222.

2. Knasuarypa iCL 16293001613 1

3. [Mpoextop Epson EB-435 W 16293002171 1

4, Cencopubiii LCD mucmuteid 55 Flame 55T 21012420171100007 1

5. Ulazepnsrit npuatep Kyocera M2 ECOSYS 1
P2235dn

6. MurepaktuBHas qocka Classic Solution Dua 16293002213 1

7. /Tocka marauTo - MmapkepHas 1200*1000 16293001769

8. HoyT6yk nmoprarusnsiii [I9BM RaYbook 41012420180800041 1
Bi1010

9. [ IporpamMmMHO-anmapaTHBId KOMILIEKC 16293001793 1
Raybook S

10. |[Hudposas 1abopaTopus IO XUMHH 16293002228 1

O6opynoBanue 1a00PaTOPUH:
Ne n/mt HanmenoBanue WMHBeHTapHBIA HOMED KonuuecTs
0

1. Xpomarorpad razossiit Kpucramaokc-40000M 16293002056 1

2. [ludposas nabopatopust mo xumuu (0a30BbIN y 21012420171100002 1

3. [ludposas nabopaTopust mo xumuu (0a30BbIN y 21012420171100003 1

4. [ludposas nadbopaTopust mo Xxumuu (0a30BbIN y 21012420171100004 1

S. [ludposas nadbopaTopust mo Xxumuu (06a30BbIN y 21012420171100005 1

6. Hudposoii natunk temneparypsl (0-1000 C) 21012420171100020 1

7. [udpoBoii gaTunK 31EKTPONPOBOIHOCTH 21012420171100022 1

8. DIIEKTPOILITUTKA 21012420171100021 1

9. KoHmykTOMETp 1a00PaTOPHBIN 16293001488 1

10.  [larumk TemmepaTypsl TEpMOIIAPHBbIi 21012420171100023 1

3.2. UudopmannonHoe odecnevyeHne o0yueHust
IlepeyeHs pexoMeHAyeMbIX Y4YeOHbIX W3JIaHUI,

JTOMOJTHUTEbHOMU JIUTEPATYPbI

HNurepHer-pecypcos,
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Pexomenayemas Jiureparypa:
1. biiuroB JI.LH. Xumus: yue6nuk ans CI1O. — CI16.: JIans, 2020. — 260c¢
2. Kopoun H.B. O6mas xumus. Teopus u 3amaun: YueOHoe mocooue mis CIIO. —
CII0.: JIans, 2020. — 492c.
3. Kanyctuaa A.A. Obmas n Heopranumdeckas xumus. [Ipaktukym: yueOHOE mocooue
g CITIO. — CII6.: JIans, 2020. — 152c¢.
4. I'muaka H.JI. O6mas xumus: yae6noe nocooue mia CIIO. — M.: KHOPYC, 2019. —
750c.
JlonoJiHUTEIbHbIE HCTOYHUKM:
1. Tabpuensu O. C., OctpoymoB U. I'. Xumus nns npodeccuit u crienuaabHOCTEH
COIIMAJIbHO- JKOHOMHUYECKOI0 M TyMaHUTapHOro mnpoduied: ydyeOHUK i CTYI.
yupexeHuit cpes. mpod. oobpazoBanus. — M., 2017
2. Tabpuensa O.C. Xumus. [Ipaktukym: yae6. mocodue. — M., 2018
3. Xwumus : yueonuk misa CITIO / 1O. A. Jlebenes, I'. H. ®anees, A. M. ['omy6es, B. H.

[TammoBan ; mox ob6mei pemakiueit I'. H. daneeBa. — 2-e¢ uzn., mepepadb. U mom. —
MockBa : MzmarensctBo [Opaiit, 2018. — 431 c¢. — (IIpodeccuonanpHoe
00pa3oBaHue).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JANCHUIIJINHBI

Kontpoais ® omeHka pe3ylbTaTOB OCBOGHUA  Y4YEOHOM  JUCHUIUIMHBI

OCYIIECTBJISICTCS TpEerojaBarejeM B MPOIECCe MNPOBEACHUS MPAKTUYECKUX

3aHATHM ¥ Ja0OpaTOPHBIX pabOT, TECTUPOBAHMS, a TaKXKe BBINOJIHEHUS

OOy4arOIIMMUCS UHANBUIYATbHBIX 3aIaHUM, POEKTOB, UCCIIEIOBAHU.
Hpuaoxenne 1

KOHKPETU3ALNMSA PE3YJIbTATOB OCBOEHUA ANCHUIIJIMHBI

Pe3yabTaTbl ®opmupyembie OK n Pe3ysbTaThbl BOCIUTAHUS DopMbl H METO/IbI OLIEHKH
OCBOCHUA IIK

AUCUUILTHHBI
JI1. Ocosnanme | OK 04. 3ddexTuBHO JIP10. bepeximBo Tema: [lepuogudeckuii 3aKOH U
oOyyaromuMucs | B3aMMOJEHCTBOBAaTh U | OTHOCSIIUICS K pupoaHoMy | Ilepuoandeckas cucrema
poccuiickoit pabotaTh B HacJIeIUI0 CTpaHbl U MHpa, XUMHUYECKUX 31eMeHToB [[.1.
TpaXAaHCKOH KOJJIEKTUBE U MIPOSBIISIOLIHIH MenpeneeBa
UACHTHYHOCTH; | KOMaHIE. c(hOpMHPOBAaHHOCTh OreHKa OTBETOB Ha YCTHBIN

3KOJIOTUYECKOH KYyJIBTYpPHI Ha
OCHOBE TIOHUMAaHUs BIUSHUS
COLIMABbHBIX, JKOHOMHUYECKUX
1 IpoeCCHOHAITEHO-
MIPOM3BOJICTBEHHBIX
MIPOLIECCOB HA OKPYKAOIIYIO
cpeny. Beipaxaromuit
JesITeNIbHOE HEeNpUATHe
JEUCTBUM, TPUHOCALIUX BPEL
NPUPOJE, PACIIO3HAIOIINN
OIMACHOCTH CPe/Ibl OOUTAHMS,
HpeAYIPEXAAOIIHMA
PUCKOBaHHOE TIOBEJCHNE
JIPYTHX TpaKIaH,
MOMYJISIPUBAPYIOLINH CITOCOOBI
COXPAHEHUS NaMITHUKOB
MIPUPOJBI CTPAHBI, PETHOHA,
TEPPUTOPHH, TIOCETCHHUS,
BKJIFOYCHHBII B
00IIECTBEHHBIE MHUIIUATUBHI,
HanpaBJIeHHbIE Ha 3200Ty 0
HUX.

(poHTAaNBHBI OITPOC

1. Kakoe BnusHUE Ha pa3BUTHE
XMMUYECKUX HayK B HalIeH
ctpane okaszan [lepuonnueckuii
3aKoH?

2. B uem 3akmtoyaetcs
T€HUAIBHOCTh PYCCKOTO
yuenoro /[.J1. Menneneesa?
OrieHka rpyImnoBoi 0ecepl ¢
00y4JaIOIITIMUCS

Ha TEMBL:

Bausaue nuunoctu ..
MeHnneneeBa Ha pa3BUTHE HAYKH
B HaIlICH CTpaHE.

Hama ctpana u ee Beiaromuecs
yUEHBIE.

Tema: Teopus cTpoeHus
OPraHUYECKUX COEAUHEHUM
Bbytneposa A.M.

OLeHKa OTBETOB Ha YCTHBII
(poHTaNBHBII OITPOC

1. B yem BayKHOCTBH TEOPHUH
CTPOEHUSI OPTaHUIECKUX
BEIIECTB Ha PAa3BUTHE
OpraHUYEeCKON XxuMuu?

OreHka rpyInoBoi O6ecepl ¢
00yJarOIUMUCS

Ha TeMy: Bknan Anexcanapa
Muxaitnosuua bytieposa B
MHUPOBYIO M POCCHHMCKYIO HayKy.

JI2. 'OTOBHOCTE
K
CaMOPa3BUTHIO,
CaMOCTOSATEIBLHO
CTH U
caMooTIpeieIieH
HIO;

OK 02. Ucnonb30BaTh
COBpPEMEHHBIE
CpeJICTBA TOHUCKa,
a”aju3a u
HHTEPIIPETaLInU
uHpOpPMAITUH 1
WH(POPMAITMOHHBIC
TEXHOJIOTHH JIJIs
BBITIOJTHEHHS 33744

JIP10. bepexnuso
OTHOCSIIIIUICS K IPUPOTHOMY
HaCJIETUIO CTPaHbl M MHPA,
MPOSIBIISIFOLTNI
c(hOpMHUPOBAHHOCTh
3KOJIOTUYECKOH KYyJIbTYpPHI Ha
OCHOBE IOHUMAaHUS BIUSHHUS
COLIMAJIBHBIX, IKOHOMUUECKUX
1 IpoheCCHOHAIILHO-

Or1eHKa BBITOJTHEHUS
WHIWBUAYAJIbHBIX
NMPAKTUYCCKUX 3aHATHH 110
teme 3.1 Hoseitmue
JOCTHXXCHU A XUMHYECKOUN
HayKH (CaMOCTOSITETTFHOE
BBINOJIHEHHUE, KOHCYJIBTALMH C
[pernoaBareinem);

OreHka rpymnmnoBoro
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npoheCcCUOHANTBHOMN
JIeSITEIILHOCTH.

MIPOM3BOJICTBEHHBIX
MIPOLIECCOB Ha OKPYIKAIOIIYIO
cpeny. Beipaxaromuit
JeSITeNIbHOE HENMPUATHE
JIEUCTBUM, TPUHOCAIIUX BpE
MPUPOJIE, PACTIOZHAIOIINMI
OITACHOCTH CpPe/Ibl OOUTAHMS,
MpeAYIPEXAAOIIHMA
PHCKOBaHHOE TIOBEJICHIIE
JIPYTUX TPaKJIaH,
MOMYJSIPUUPYIOMINH CIIOCOOBI
COXpaHEHUS TaMITHUKOB
MIPUPOIBI CTPAHBI, PETHOHA,
TEPPUTOPHH, TIOCETCHHUS,
BKJIFOUEHHBIN B
00IIIeCTBeHHBIE NHUITNATHBEI,
HanpaBJIeHHbBIE Ha 3200Ty 0
HUX.

BBITIOJTHEHHS 1a00paTOPHBIX
pabotr Ne 1, 2, 3,

JI3. Hammume
MOTHBAILUHU K
00yYCHUIO U

OK 01. Beibupats
CIIOCOOBI pelIeHus
3a1a4

JIP10. bepexnuBo
OTHOCSIIMICS K IPUPOAHOMY
HacJIeIUI0 CTpaHbl U MHpa,

O1LeHKa BRIIOJIHEHUSA
WHIWBUYAIbHBIX
IIPaKTUYECKUX 3aHATUH I10

JIMYHOCTHOMY npohecCHOHATBHOMN MPOSIBISIFOLINI teMe 3.1 Hoseimue
PasBUTHIO; JeSITeIbHOCTH c(hOpMHUPOBAaHHOCTH JOCTIDKCHHS XUMHUUECKON
MIPUMEHUTENBHO K 9KOJIOTMYECKOM KyNbTyphl HA | HAyKH

pa3IMYHBIM OCHOBE TIOHUMAaHUsl BIUSHUS
KOHTEKCTaM. COLMANIbHBIX, 3KOHOMHUYECKHX
u podeccroHanbHO-
MIPOM3BOJICTBEHHBIX
MIPOLIECCOB HAa OKPY>KAIOLIYIO
cpeny. Beipaxaromuit
JesITeNIbHOE HEeNpUATHe
JEUCTBUNA, TPUHOCALIUX BPE.
MPUPOAE, PACTIO3HAIOILUI
OIMACHOCTH CpPe/Ibl OOUTAHMS,
HpEeAYIPEXKTAFOIIHMA
PHUCKOBaHHOE MOBEJICHHUE
JOPYTUX TPaXkAaH,
MOMYJISIPUBAPYIOLINH CIIOCOOBI
COXpaHEHUS MaMATHUKOB
MIPUPOABI CTPAHBI, PETHOHA,
TEPPUTOPHH, TIOCETCHHUS,
BKJIIOUYEHHBIN B
00IIECTBEHHBIE MHULIUATUBHI,
HanpaBJIeHHbIE Ha 3200Ty 0
HUX.
JI4. OK 07. JIP10. bepexnuBo O1eHKa ITOCTAaHOBKA IIETH U
Henenanpasnen | CoaelcTBOBAThH OTHOCAIIUICS K IPUPOTHOMY 3axay oo teme 3.1 Hoselimme
HOE€ pa3BUTHE COXPaHEHUIO HaCJIETUIO CTPaHbl M MHpA, JOCTHKEHHUA XUMHYECKOH
BHYTPEHHEN OKpY’KarollleH cpenbl, | IPOSBIISIOIIMMA HAyKHU
MO3ULNH pecypcocOepexkeHno, | copMUPOBAHHOCTh
JUYHOCTH Ha MIPUMEHATH 3HAHUS 00 | 9KOJIOTHYECKOH KyIbTyphl Ha
OCHOBE W3MEHEHUH KJINMaTa, | OCHOBE IMOHWMAaHUS BIUSHUS
JTyXOBHO- MPUHLUIIBI COLIMAJIBHBIX, IKOHOMUUECKUX
HPaBCTBEHHBIX | OEpexIIMBOroO u ipoeccroHaIbHO-
[eHHOCTEeH MIPOM3BO/ICTBA, MIPOM3BOICTBEHHBIX
HapoJI0B 3¢ (heKTUBHO MPOLIECCOB Ha OKPY>KAIOLLYIO
Poccwuiickoit JICHICTBOBATh B cpeny. Belpaxaromuit
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depnepanuu,
HUCTOPHYECKUX H
HAIlMOHAJILHO-
KYJIBTYPHBIX
TpaJIuIINii,
dhopmupoBaHUe
CHCTEMBI
3HAYMMBIX
LIEHHOCTHO-
CMBICITOBEIX
YCTaHOBOK,
AHTHKOPPYIIIIHO
HHOT'O
MUPOBO33PCHHS,
IIPaBOCO3HAHMS,
9KOJIOTHYECKOM
KYJIBTYPBI,
CIIOCOOHOCTH
CTaBUTh LN U
CTPOUTH
JKN3HCHHBIC
IIJIaHEL

‘lpCBBBI‘lafIHBIX
CUTyaluix.

JIESATSIIbHOE HEMPUATHE
JIEUCTBUM, TPUHOCAIIUX BpPE
MIPUPOJIC, PACTIO3HAIOIIUI
OITACHOCTH CpPe/Ibl OOUTAHMS,
NpeayNpeKAAOIIHIA
PHCKOBaHHOE TIOBEJICHIIE
JIPYTHUX TPaKIaH,
MOMYJISIPU3UPYIONIUH CIIOCOOBI
COXpaHEHUS TaMITHUKOB
MIPUPOJIBI CTPAHBI, PETUOHA,
TEPPUTOPUH, TIOCEICHHUS,
BKJIFOUEHHBIN B
00IIIeCTBeHHBIE NHUITNATHBEI,
HanpaBJIeHHbBIE Ha 3200Ty 0
HUX.

MI. OcBoeHHbIE
00yJaroIUMHUCS
MEKITPEMETHBI
€ MOHATHSA U
YHHUBEpCaIbHbIC
y4eOHbIe
JIEUCTBUS
(perymnsTHBHEIE,
MO3HABATEIHHBI
e,
KOMMYHHKATHBH
bI€);

OneHka MHIUBUIYATBHOTO
KOHTPOJISI 3HAaHUH (BXOIHOU
KOHTPOJIb)

OrneHka ycTHOTO (hpOHTAIIEHOTO
ompoca o TeMam

Tema 1.1 OCHOBHEIE ITOHATUS U
3aKOHBI.

Tema 1.2 Ilepuoanueckuii 3aKoH
u Ilepuoguyeckas cucrema
XAMHYECKHX daeMeHToB J[.1.
MeHnzeneeBa u CTpOEHHE aTOMA.
Tema 1.3

CrtpoeHnue BelecTna.

Tema 1.4. Bona. PacTBopbl.
DnexTponuTuIecKas
JICCOLIMAIS.

Tewma 1.5. Knmaccudukanus
HEOPTaHWYECKUX COCTUHEHUN 1
HUX CBOMCTBA.

Tema 1.6. Xumuueckue
peaxiuu.

Tema 2.1. OCHOBHBIC ITOHSTHS
OpPTraHUYECKON XUMUU U TEOPHUS
CTPOEHHSI OPTaHIUIECKUX
COEIMHEHUH.

Tema 2.2. YrieBomopoas! U UX
MPUPOJHBIE UCTOUHUKH.

Tema 2.3.
Kucnopoacoaepxaiue
OpTaHUYECKUE COCTMHEHUS.
OreHka rpyImoBbIX
nmabopaTopHBIX PaboT MO BceM
TeMaM Kypca

OlLieHKA BBIMOJHEHHS U 3alIUTHI
WHVBUTYITbHBIX
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MIPAKTUYECKUX 3aHATHIA 1O
teme 3.1 Hoeiimne
IOCTIDKEHHS XUMHUYECKOMN
HayKH

M2.
Crioco6HOCTB
ux
HCIIOJIb30BaHUS
B
MTO3HABATEIILHOMN
Y COLMAIIbHOU
MIPaKTHKE,
TOTOBHOCTb K
CaMOCTOSITEIIEHO
My
TUTAHUPOBAHUIO
u
OCYIIECTBICHU
10 yaeOHOH
JIeSITeIbHOCTH,
OpraHu3alu
y4e0HOT0
COTpYTHUYECTBA
c
MeJaroruaeckKu
MU
pabOTHUKAMH U
CBEPCTHUKAMH,
K YYaCTHIO B
MOCTPOSHUH
WHAUBUYAIBHO
i
o0pa3oBaTenbHO
1l TPAEKTOPHH;

JIP10. bepeximBo
OTHOCSIIIUICS K IPUPOIHOMY
HacJeIUI0 CTpaHbl U MHpa,
MPOSIBIISIFOLIU I
c(hopMHPOBAHHOCTH
9KOJIOTHYECKON KYJIbTYphl Ha
OCHOBE TIOHUMAaHUsl BIUSHUS
COLMANIbHBIX, 3KOHOMHUYECKUX
u ipodeccruoHaIbHO-
MIPOM3BOJICTBEHHBIX
MIPOLIECCOB Ha OKPY’KAOLIYIO
cpeny. Beipaxaromuit
JeSITeNIbHOE HENMPUATHE
JIEUCTBUM, TPUHOCALIUX BPEL
NPUPOJE, PACIIO3HAOIINN
OITACHOCTH CpeJbl OOUTAHMA,
HpeAYIPEXAAOIIHNA
PHUCKOBaHHOE MOBEICHHUE
IOPYTUX TPaXkAaH,
MOMYJISIPUBUPYIOMIAH CIIOCOOBI
COXpPaHEHUs MaMITHUKOB
MIPUPOABI CTPAHBI, PETHOHA,
TEePPUTOPHH, TIOCETCHHUS,
BKJIIOUYEHHBIN B
00IIeCTBEHHbIC MHULIUATUBHI,
HarpaBlieHHBIE Ha 3200Ty O
HUX.

OrneHka rpyImoBbIX
nmabopaTOpHBIX PaboT O BceM
TEeMaM Kypca

OlLieHKA BBIMOJHEHHS U 3aI[ATEHI
WHIUBUAYATBHBIX
[IPAKTHYECKUX 3aHATHH 110
teme 3.1 Hoseiimue
IOCTIDKEHHS XUMUYIECKON
HAYKU

M3. OBnanenue
HaBBIKAMHU
y4eOHO-
HCCIIEJIOBATENHC
KO, IPOEKTHOU
U COLIMATIbHON
JIeSITeIbHOCTH.

OK 02. Hcnonb3oBathb
COBPEMEHHBIE
Cpe/ICTBA TIOHCKA,
aHanm3a u
UHTEPIPETAIN
nHpOpMAIUH U
UHQOPMaIOHHEIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHHMS 33124
npodeccnoHaIbHOM
JeSITeTbHOCTH.

JIP10. bepexnuBo
OTHOCAILIUICS K IPUPOTHOMY
HacJEeAUI0 CTPaHbl U MUPA,
HPOSIBISIFOLIUI
c(hOpMHUPOBaHHOCTH
SKOJIOTUYECKOH KYJIbTYphI Ha
OCHOBE TIOHUMAaHUs BIUSHUS
COLIMAJTIBHBIX, SKOHOMHUYECKHUX
1 ipo¢eCCHOHAITLHO-
MPOU3BOACTBEHHBIX
IIPOLIECCOB HA OKPYIKAOILYIO
cpeny. Beipaxaromuit
JIeSATEIbHOE HEMPUSITUE
JIEUCTBUM, TPUHOCALIUX BPE
MPUPOJIE, PACTIO3HAOIIMK
OTIACHOCTH Cpebl 0OUTaHuU,
Npeynpex a0
PUCKOBAHHOE MOBEAECHUE
JIPYTUX TpaKJaH,
MOMYJISIPUBUPYIOMINH CIIOCOOBI
COXpaHEHHS MaMITHUKOB
MPUPOJBI CTPaHbl, PETUOHA,
TEPPUTOPHH, TOCETECHHUS,

OreHka rpyImmoBbIX
nab0opaTOPHBIX padOT MO BCEM
TEMaM Kypca

Texymuii KOHTpOIL B hopme:
- BBIIIOJIHEHHE
HWHIUBUAYaIbHBIX
IIPAKTUYECKUX 3aHSATUH 110
teme 3.1 Hoselimue
JNOCTIKEHHS XUMHYECKON
HAYKH - JOMAaIIHeH paboThl;
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BKJIIOUCHHEIN B
00111eCTBEHHbIE HHUIUATHBEI,
HaIpaBlieHHbIE Ha 3200Ty O
HUX.

I11. OK 01. Bribupats JIP10. bepeximBo OreHka pe3ysbTaToB YCTHOTO
CdopMupoBaHH | CITOCOOBI PEIICHIS OTHOCSIIUHNCS K IPUPOJHOMY | OTpoca, TpyIIoBoii Oecena mo
OCTb 3a1a4y HacJeIUI0 CTpaHbl U MHpa, TeMaM:

NpeACTaBICHUH: | MpodhecCHOHaIbHOM MIPOSIBIISFOTITHIA OCHOBHBIC MTOHATHS XVUMHH.

0 XUMHYECKOH JIeSITeIbHOCTH c(hOopMHUPOBAHHOCTH OcCHOBHEBIE 3aKOHBI XUMUH.
COCTaBJISIIOLIEH | IPUMEHUTENIBHO K 3KOJIOTHYECKOM KynbTypbl Ha | Ilepuonnueckuii 3axon [I.1.
€CTECTBEHHOHAY | pa3IMYHbIM OCHOBE TIOHUMAaHWUSI BIUSHUS MeHnpeneena.

YHOW KapTUHBI koHTekcTaM, OK 07. COIIMAJIbHBIX, SKOHOMUYeCKUX | Bona. PacTBopbl.

MHpa, POJTH ConeticTBOBaTH u ipodeccruoHaIbHO- DIIEeKTPOIUTHIECKAS

XUMHH B COXPaHCHUIO MIPOU3BOJCTBEHHBIX JUCCOLIUALTHSL.

MO3HaHUH OKpY’Kalolllel cpelpl, | MpoIeccoB Ha okpyxkatomyto | Knaccudukanus

SIBJICHU pecypcocbepexenunio, | cpemy. Beipakaromuit HEOPraHWYECKUX COCTMHEHUN U
MIPUPO/IBI, B MPUMEHSTh 3HAHUS 00 | JIEATEIBHOE HEMPHUITHC HX CBOMCTBa.

(hOpMUPOBAaHUM | UBMECHEHUM KJIUMaTa, | NECHCTBHUM, MIPUHOCIINUX Bpea | XUMHUYESCKHE PCAKITUH.
MBIIUICHAS U MIPUHIIUTIBI MIPUPOJIE, PACTIO3HAOIIUI OCHOBHEIE TTOHATHS
KYJBTYpPbI 0OepexIIMBOTO OITACHOCTH Cpe/bl OOUTAHMSA, OpPTaHUYECKOW XMUMHHU U TEOPHUS
JIMYHOCTH, €e MIPOU3BO/ICTBA, MIpeIyTpeK A0 CTPOCHUS OPTaHUIECKUX
¢GyHKIIOHANBHO | 3G (EeKTUBHO PHUCKOBaHHOE TIOBEJICHIIE COETMHEHH.

U rpaMOTHOCTH, | JEHCTBOBAaTh B JIpYTUX TpakJIaH,

HEOOXO0UMOi YpEe3BbIYANHbIX MOMYJISIPUBUPYIOMIAH CIIOCOOBI

AJ1d pCIICHUA CUTyaluAXx. COXpaHCHHUA MaMATHUKOB

MPAKTHIECKUX MIPUPOJIEI CTPAHBI, PETHOHA,

3a1a4 u TEePPUTOPHH, TIOCETCHHUS,

3KOJOTUYECKHU BKJIIOUYEHHBIN B

000CHOBaHHOTO 00IIIeCTBeHHBIE NHUITNATHBEI,

OTHOIICHUS K HarpaBlieHHBIE Ha 3200Ty O

CBOEMY HUX.

3I0POBBIO U

MPUPOTHOU

cpene;

I12. Bnageuune OK 01. Beibupats O11eHKA BBITIOJIHEHUS
CUCTEMOM CIIOCOOBI pelIeHus WHIWBHUTYaITbHBIX
XUMHYECKUAX 3amaqy MIPaKTUYECKUX 3aHATHHA 110
3HaHUH, npodecCHOHANTEHON TeMaMm:

KOoTOpas JIeSITEIIbHOCTH PacuerHpie 3a1aun Ha
BKITFOYAET: MPUMEHUTEIEHO K HaX0XJIEHUE OTHOCUTEIbHOM
OCHOBOIIOJIAralo | pa3iuyHbIM MOJIEKYJIAPHON MacChl.

e MMOHATUA KOHTCEKCTaM. PacueTHnbie 3aJa4U I10
(xuMu9ecKuit OCHOBHBIM 3aKOHAM XUMUH.
JJIEMEHT, aTOM, CocTraBreHue 3J1eKTPOHHBIX
3JEKTPOHHAS KOH(HTYpaIuii aTOMOB
oboouka XUMHUYECKUX IIEMEHTOB.
aroma, s-, p-, d- Pemenne 3ama4 Ha HAXOXKICHNE
3IEKTPOHHBIE MacCOBOH JI0JIM PaCTBOPEHHOTO
opOuTamm BEIIIECTBA.

aTOMOB, HOH, Hanucanwue crynenvaroit u
MOJIEKyIIa, TOJTHOM TUCCOITHAITIH
BaJICHTHOCTb, JNEKTPOJIUTOB.
AIEKTPOOTPULIAT Pemenue 3agau no crenenu
€JIbHOCTD, JUCCOLMAINH DIIEKTPOJIUTOB.
CTENEHb CocraBnenue ypaBHEHUH
OKUCJICHUS, peaknuii XUMUIECKUX
XUMHYECKast MIpEeBpaICHHN.
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CBSI3b, MOJIb,
MOJISIpHAast
Mmacca,
MOJISIPHBII
00beM,
YIJIEPOIHBII
CKeJIeT,
(GyHKIMOHANbHA
A TpyIna,
panukan,
U30Mepus,
HU30MEPBI,
TOMOJIOTHYECKH
U pan,
TOMOJIOTH,
YIJIEBOAOPOIBL,
KHCIIOPOJI- U
a30TCoJIepKaLIH
€ COeIMHEHUS,
OHMOJIOTUYECKH
AKTUBHEIC
BEILIECTBA
(yrmeBopl,
JKUPBI, OeNKH),
MOHOMED,
HOJIMMED,
CTPYKTypHOE
3BEHO,
BBICOKOMOJIEKYJI
SPHBIE
COCIIMHEHUS,
KpHCTaIMYecKa
A peLIeTKa,
THUTIBI
XUMHAYECKHX
peakuuit
(oKHCTUTENBHO-
BOCCTaHOBUTEJIb
HBIE, 9K30-U
SHJIOTEPMUYECK
ue, peakiuu
MOHHOT'0
oOMeHa),
pacTtBop,
AJEKTPOJIHTHI,
HEBJICKTPOJIUTHL,
AEKTPOIUTHYEC
Kast
JUCCOLHALINS,
OKHCIIUTENb,
BOCCTaHOBUTEJIb
, CKOpOCTh
XUMUYECKOH
peakiumu,
XUMHYECKOe
paBHOBeECHE),
TEOPHH U

OnpeneneHye BIUSHUN
Pa3TUIHBIX (AaKTOPOB Ha
CMEIEHHE XUMHYECKOTO
paBHOBECHS.

Pemenwne 3amau Ha ornpenenenne
CKOPOCTH XUMHYECKUX PEaKIIHIA.
Hamucanvie cTpyKTypHBIX
(hopMyI 3aJaHHBIX BELIECTB.
CocraBieHue N30MEPOB
3aJJaHHBIX BEIECTB.
CocraBieHue H30MepoB
AJKaHOB.

CocraBieHne peaxIui mo
CBOWCTBAaM aJIKaHOB.
CocraBieHne peaxIui mo
CBOMCTBaM aJIKECHOB.
CocraBneHue ypaBHEHUN
peakuui o XUMUIESCKUM
CBOICTBaM CIIUPTOB.

- IOMaIllHeH paboThI;

OrieHKa KOHTPOJIBHBIX padoT
(o BapmaHTam)

OneHnBaHUe aTTECTAIIUH B
dhopme nuddepeHIpoBaHHOTO
3adeTa.
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3aKOHBHI (TEOpHs
XHMHYECKOTO
CTPOCHUSA
OpTaHUYECKUX
BemecTB A.M.
Bytnepoga,
TeOpUst
3JIEKTPOJIUTHUYEC
Koit
JIUCCOLIMAITNH,
MIEPUOJUYECKHI
3akoH J[.1.
Menneneena,
3aKOH
COXpaHEHUs
Macchl),
3aKOHOMEPHOCT
u,
CHMBOJIMYECKHUH
SI3BIK XMMMH,
(axTonornyeck
vie CBCACHUS O
CBOMCTBAX,
COCTaBe,
MONTyYeHUH U
Oe3omacHOM
HCIIOJIb30BaHUH
Ba)KHEHIITHX
HEOPTaHUIECKN
X U
OpTaHUYECCKUX
BEIIECTB B OBITY
Y IPAKTUYECKOM

JIeSITeIbHOCTHU

YeJIOBEKa,

I13. OK 01. Beibupats OneHka pe3ysibTaToB
CdopmupoBaHH | CITOCOOBI peIICHHS WHIWBHUIYaJILHOTO YCTHOTO
OCTh YMEHUH 3a7a4 orpoca, TPyIIoBoi Oecesa 1mo
BBISBIISITH npohecCHOHATBHOMN TeMam:

XapaKTepHbIE JICATCIbHOCTH Tema 1.1. OCHOBHBIE IIOHATHUS K
MIPU3HAKH U MIPUMEHUTEIBHO K 3aKOHBI.

B3aUMOCBSI3b Pa3InYHbIM Tewma 1.2. [Tepuoguaeckuit
W3YYEHHBIX KOHTEKCTaM. 3akoH u [lepnonnyeckas
ITOHATUH, CHCTEMa XUMMHYECKUX
IIPUMEHSATh anemenToB J[.M. Menneneesa u
COOTBETCTBYIOII] CTPOEHHE aToMa.

Y€ TOHATUS pU Tema 1.3

OTIMCaHUH Crpoenue BemiecTa.

CTPOCHHUS U Tewma 1.4. Bona. PactBopsl.
CBOICTB OIEKTPOIUTHYECKAS
HEOPTaHUICCKU JIACCOLIHAITHSL.

X " Tema 1.5. Kinaccudukarus
OpTraHUYECKUX HEOPraHUYECKUX COCTUHEHUN U
BEIIECTB U UX HUX CBOMCTBA.

IIPEBPALLECHUN; Tema 1.6. Xumnuueckue
BBISBIISITD peakiuu.

B3aHMMOCBS3b Tema 2.1. OCHOBHBIC ITOHSTHS
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XUMHYECKHUX
3HAHWMH C
MMOHATHUSIMHA U
MIPEICTABICHUS
MU IPYTHX
€CTeCTBEHHOHAY
YHBIX
MPEIMETOB;

OpPraHUYECKOW XUMHHU U TEOPUs
CTPOEHUSI OPraHUYECKUX
COETMHEHHH.

Tema 2.2. YrieBompopoas! U UX
[IPUPOAHBIE UCTOUHUKH.

Tewma 2.3.
Kucnoponconepxkamue
OpraHUYECKUE COENUHEHMUS.
OreHka pe3ynbTaToB
BBITIOJIHEHHS UHTUBHU LY aJIbHBIX
MIPaKTUYECKUX 3aHATHH MO
TEeMaM:

PacuerHsble 3anaun Ha
HaXO0X/I€HUE OTHOCUTENbHON
MOJIEKYJISIPHOI MacCBhl.
PacuerHsble 3agaun o
OCHOBHBIM 3aKOHaM XUMHUH.
CocTtaBneHue 3J1eKTPOHHBIX
KOH(UTYypanuii aTOMOB
XUMHUYECKUX JIEMEHTOB.
Pewenne 3a1au Ha HaxXOXKIeHUE
MAacCOBOH 0 PACTBOPEHHOIO
BEILIECTBA.

Hanucanue cryneH4aroi u
MOJHOW JUCCOLMALINU
JJIEKTPOJIUTOB.

Pewenue 3ana4 no creneHu
JUCCOIUAINH JIEKTPOIIUTOB.
CocraBneHue ypaBHEHHUI
pEaAKUH XUMUYECKUX
IIPEBPALLCHHMN.

OnpeneneHye BIUSHUN
Pa3nUYHbIX (PaKTOPOB HA
CMEIIEHNE XUMUIECKOTO
paBHOBECHS.

Pemenue 3anau Ha onpenenenne
CKOPOCTH XMMHYECKUX PEAKITHIA.
Hanucanue cTpyKTypHBIX
(hopMyI 3aJaHHBIX BELIECTB.
CocraBieHue H30MepoB
3aJIaHHBIX BEIECTB.
CocraBieHue H30MepoB
QJIKaHOB.

CocraBneHue peaxiuii no
CBOMCTBaM aJIKaHOB.
CocrapneHue peakuui no
CBOMCTBaM aJIKEHOB.
CocraBnenue ypaBHEHUN
peakuui Mo XUMUIECKHM
CBOMCTBaM CIMPTOB.

- TOMarrHe paboThl;

OrneHKa KOHTPOJIBHBIX padoT
(o BapmaHTam)

OrleHrBaHUE ATTECTAINH B
dhopme nuddepeHIpOBaHHOTO
3ayeTa.

114.

OK 01. Beibupats

OLIGHKa PE3YyJIbTATOB
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CdopmupoBanu
OCTb YMEHUMU
HCIIOJIb30BaTh
HAaUMEHOBaHUS
XUMHYECKUX
COETMHECHUI
MEXTyHapOIHOT
0 CO103a
TEOpPETUUYECKOMN
Y IPUKJIaJHON
XUMHH U
TpPUBHAILHBIC
Ha3BaHUS
BOKHEHIINX
BEIIIECTB
(aTHITEH,
alleTHJIEH,
TJIUIEPUH,
¢enom,
(dhopMaberu,
yYKCyCHas
KHCJIOTa,
TJIALINH,
YIapHBIii ras,
YIJIEKUCIIBII
ra3, aMMHaK,
raiieHas
U3BECTb,
HerameHas
U3BECTb,
MUTHEBast coAa u
JPYTHX),
COCTaBIISITh
bopmyIIbl
HEOPTaHWYECKH
X U
OpraHMYECKUX
BEIIECTB,
ypaBHEHUS
XUMHYECKUAX
peaxkuui,
OOBACHATH UX
CMBICT;
MOITBEPKAATh
XapaKkTepHbIe
XUMHYECKUE
CBOICTBa
BEIIECTB
COOTBETCTBYHOII]
UMHU
JKCIIEPUMEHTaM
U U 3aMUCAMU
ypaBHEHUI
XUMUYIECKHUX
peaKiuii;

CHOCOOBI pelIeHHs
3a71a4
pohecCHOHANTBHOMN
JeSTeIILHOCTH
NPUMEHHUTEIILHO K
Pa3THYHBIM
KOHTEKCTaM.

VWHWBHUIYaJILHOTO YCTHOTO
orpoca, TpyInoBast 6ecena mo
TeMaMm:

Kucnots! u ux cBOHCTBA.
OcHOBaHUS ¥ MIX CBOWCTBA.
Conu u X CBOWMCTBA.
OKcHUIBI U X CBOWCTBA.
ATKaHBbL.

AJKCHBL.

CnupTsl.

2. Texyiuit KOHTPOIH B
hopwme:

- BBITIOJTHEHHE
WHVMBUTYTbHBIX
MIPaKTHIECKUX 3aHATHHA 1O
TeMaMm:

CocraBnenue ypaBHEHUN
peaKIuii XUMUIECKUX
MpEBPAILCHUM.

CocTraBneHue U30MepoB
aJIKaHOB.

CocraneHue peakuui no
CBOMCTBaM aJKaHOB.
CocraBnenue peaxiuii no
CBOMCTBaM aJIKEHOB.
CocraBneHue ypaBHEHHUI
pEaKLUHil MO0 XUMHUECKUM
CBOMCTBaM CIIUPTOB.

- 3aIUTa TPYIIIOBBIX
1a00paTOPHBIX PadoT;

- IOMaIllHeH paboThI;

OreHKa KOHTPOIBHBIX paboT
(o BapmaHTam)

OrleHUBaHUE ATTECTAIINH B
dhopme nuddepeHIpoBaHHOTO
3adeTa.

I15.
CdopmupoBann

OK 01. Beibupats
CHOCO0BI pelIeHHs

OHGHKa PE3YyJIbTAaTOB
WHAUBUAYAJILHOI'O YCTHOT'O
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OCTbh YMEHUI
yCTaHaBIIUBaTh
MPUHAAJICHKHOCT
b U3YUYCHHBIX
HEOPTaHWYIECKHN
X "
OpPTaHUYECKUX
BEILIECTB K
ompeAeNeHHBIM
KJlaccaM U
rpyImnamM
COCIUHCHUH,
XapaKTepu30BaT
b UX COCTaB U
Ba)KHEHIINE
CBOMCTBA;
ONpeNEATh
BUJIBI
XUMHYECKUAX
CBsI3e
(xoBarneHTHas,
WOHHAS,
MeTaITHIecKast,
BOJIOPOJIHAS),
THUTIBI
KPUCTAIUTHYECK
UX PEIIETOK
BEIIECTB;
KIJIACCU(HUIMPOB
aThb XUMHWYCCKHE
peaKIumy;

3a1a4y
podeCCHOHATEHOM
JIESTEIIbHOCTH
MPUMEHUTEIIEHO K
Pa3INIHBIM
KOHTEKCTaM.

orpoca, TpymnnoBas Oecena mo
TEeMaM:

[lepuoanuecknii 3axon /.M.
Meneneesa.

Crpoenue atoma u
nepuouueckuit 3axon J[.1.
Meneneesa.

Wonnas xumuyeckas cBS3b.
KoBaneHntHas xumuueckas
CBSI3b.

Mertannuueckas CBs3b.
Kucnots! 1 ux cBoiicTsa.
OcHOBaHUS ¥ X CBOWCTBA.
Conu u ux cBOMCTBa.
OKcuIBI 1 UX CBOMCTBA.
CKOpOCTh XMMHYECKHIX
peaxnuii. OOpaTUMOCTD
XUMUYECKUX PeaKLnil.
AJKaHBL.

AJTKEHBL.

CrupTsl.

Texymuit KOHTPOJIH B hopme:
- BBIIIOJIHEHHE
WHIUBUYaJTbHBIX
MIPAKTUYECKUX 3aHATHHA MO
TEeMaM:

CocraBnenue ypaBHeHUH
pEaAKIU XUMUYECKUX
MpEBPALICHUM.
CocTraBneHue U30MepoB
AJIKaHOB.

CocraneHue peakuui no
CBOWCTBAM aJIKaHOB.
CocraBneHue peaxiuii no
CBOMCTBaM aJIKEHOB.
CocraBiieHue ypaBHeHUN
peaKLnii M0 XUMHYECKUM
CBOMCTBaM CIIUPTOB.

- IOMaIllHeH paboThI;
OneHka KOHTPOJIBHBIX padoT
(o BapuaHTam)
OneHuBaHME aTTECTALUH B
thopme muddepeHirpoBaHHOTO
3ayeTa.

I16. Baagenue
OCHOBHBIMH
METOAaMH
HAY4YHOI'O
MMO3HAHUS
BEIIIECTB U
XAMUYECKHAX
SIBIICHUI
(nabmonenue,
HU3MEpeHHE,
JKCIIEPUMEHT,
MOJICITHPOBAHKE

);

OK 02. Mcnionb30Bath
COBPEMEHHBIE
Cpe/ICTBA TIOKCKA,
aHanmsa u
MHTEPIPETALUH
UHPOpPMaLUH U
WHQOPMaIOHHEIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHHUS 33124
podeCCHOHATTEHOM
JeSITeTbHOCTH.

JIP10. bepexnuBo
OTHOCSIIIUHCS K IPUPOTHOMY
HACJIEJTUIO CTpaHbl U MHPA,
HPOSIBISIFOLIU I
c(hOpMHUPOBAHHOCTH
9KOJIOTHUECKON KYIbTYpBI Ha
OCHOBE IOHUMAaHUSI BITUSTHHS
COLUAITBHBIX, IKOHOMUYECKUX
u ipoeccoHaIbHO-
MIPOM3BOJICTBEHHBIX
MIPOIIECCOB HA OKPYKAIOIIYIO
cpeny. Beipaxaromuit
JIeSITENIbHOE HETIPHUATHE

OreHka pe3ynbTaToB

- 3aIUTHI TPYITOBBIX
nabopaTOpHBIX padoT:
JlaGopaTtopnas padota Nel.
HccnenoBanue CBOMCTB KHUCIIOT,
OCHOBAHHMM, COJICH.
JlaGopaTtopnas padota Ne 2.
KoHncrpynpoBanue moneneit
MOJIEKYJT aJJKaHOB U
[UKJIOATKAHOB.

JlaGopaTtopnas padota Ne 3.
PacTBopenue riumepuHa B Bojie
1 B3aUMOJICUCTBUE C
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JeHCTBUN, TPUHOCAILIUX BPE.
MPUPOJIE, PACTIOZHAIOIIHM
OITACHOCTH CpPe/Ibl OOUTAHMS,
MpeAYIPEXAAOIIHMA
PUCKOBaHHOE MOBEACHUE
JIpYrUX TpakJaH,
MOMYJISIPU3UPYIONIUI CIIOCOOBI
COXpaHEHUs MaMSATHHUKOB
MPUPOBI CTPaHbl, PETUOHA,
TEPPUTOPUH, ITOCEIICHHUSI,
BKJIFOUCHHBIN B
00IIIeCTBeHHBIE NHUITNATHBEI,
HarpaBlieHHbIE Ha 3a00Ty O
HUX.

THUAPOKCHUIIOM
menu (11).

I17.
CdopmupoBaHH
OCTb YMEHUU
MPOBOJUTH
pacyeTsl 1o
XUMUAYECKUM
bopmynam u
YpaBHEHUSIM
XUMHAYECKHX
peaKkuui ¢
WCTIOJIb30BaHKe
M QUBNIECKIX
BEJINYHH,
XapaKTepHU3yIOI
UX BEILECTBa C
KOJINYECTBEHHO
W CTOpPOHBI:
Macchl, 00beMa
(HOpMaIbHBIC
YCIIOBHSI) Ta30B,
KOJINYeCTBa
BEILIECTBA;
UCIIOJIb30BaTh
CUCTEMHEIE
XUMHAYECKHE
3HaHUS I
TPUHSATHS
pelieHuii B
KOHKPETHBIX
YKUZHEHHBIX
CUTYyalHUsX,
CBSI3aHHBIX C
BEIIECTBAMU H
ux

OK 01. Beibupats
CITOCOOBI pereHus
3a1a4
npohecCHOHANTBHOMN
JeATeILHOCTH
NPUMEHHUTEIIFHO K
pa3IUYHBIM
koHTekcTaM, OK 02.
Hcnonb3oBaTh
COBPEMEHHBIE
CpeZICTBa TOKCKA,
aHaIM3a |
HMHTEPIIPETaLuU
UHQOpPMAIUH U
WH(POPMAITMOHHBIS
TEXHOJIOTHH JIJIS
BBIIIOJTHCHUS 3a4a4
npohecCHOHATBHOMN
JIeSATeIILHOCTH.

OrneHka pe3ysbTaToB
BBITIOJTHEHHUS WHAWBHTY aJTbHBIX
MPAaKTUYECKUX 3aHSTHH:
[IpakTruueckue paboThL:
PacuerHsble 3anaun Ha
HaxO0JE€HUE OTHOCUTEIBHON
MOJIEKYJIIPHON MaccChl.
PacuerHsble 3agaun o
OCHOBHBIM 3aKOHAM XUMHUH.
OrnpeneneHue BIUSHUAN
pa3NUYHBIX PaKTOPOB Ha
CMEIIEeHNE XUMHUIECKOTO
paBHOBECHS.

Pemenue 3anau Ha onpeaenenune
CKOPOCTH XMMHYECKUX PEaKIIHIA.
OreHKa pe3yIbTaTOB 3aIUTHI
IPYMIOBHIX JIA0OPAaTOPHBIX
pabor;

OrneHKa KOHTPOJBHBIX paboT
(o BapuaHTam)

OrleHuBaHUE ATTECTAIINH B
thopme muddepeHtrpoBaHHOTO
3adeTa.

IIPUMEHEHHUEM,;
I18. OK 02. Mcnonb3oBate | JIP10. bepexnuso OreHka pe3ysibTaToB
CdopmupoBaHH | COBpEMEHHBIE OTHOCSIIUNCS K IPUPOJHOMY | 3aIIUTHI TPYIIIOBBIX

OCTh YMEHHU CpeJICTBA TIOUCKA, HaCJIETUIO CTPaHbl M MHpAa, 1ab0paTOPHBIX padoT:
IJIJAHUPOBAaTh U | aHajuu3a u TPOSIBIISIFOLINI JlaboparopHas padota Nel.
BBITIOJTHATH MUHTEPIpETaluU c(OpMHPOBAaHHOCTH HccnenoBanne cBOMCTB KHUCIOT,
XUMHYECKUN uHQOpMAITUY U 9KOJIOTHYECKOM KyJIbTyphl HA | OCHOBaHUi, COJIEH.
9KCIEPUMEHT MH(QOPMAaIIIOHHbIE OCHOBE TIOHUMAaHUsI BIUSHUS JlaboparopHas pabota Ne 2.
(npeBpamieHusi | TEXHOJIOTUH IS colMaJIbHBIX, 3KOHOMHUYecKUX | KoHcTpynpoBanue mozenei
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OpPTaHUYECKUX
BEIIIECTB IPH
HarpeBaHUM,
MOJTyYeHHUE
STHJICHA U
W3yYEHUE eTO
CBOICTB,
KaueCTBCHHBIC
peaxiun Ha
aJTBbJICTHIBI,
Kpaxmai,
YKCYCHYIO
KHCIIOTY;
JIeHATypaus
OCITKOB TIpH
HarpeBaHUH,
I[BETHBIC
peaxiuu
0EJIKOB;
MIPOBOJIUTh
peakiuu
MOHHOTO
obMeHa,
OTIpPECIIATh
Cpery BOIHBIX
pacTBOpOB,
KaueCTBCHHBIC
peaxiuu Ha
cynedar-,
KapOOHAT- 1
XJIOpU/I-
aHUOHEI, Ha
KaTHOH
aMMOHUS;
peniarhb
AKCIIEPUMEHTAIT
bHBIC 33J1a4H 110
TeMam
"Metaubel" u
"Hemeramnsr") B
COOTBETCTBHH C
MpaBHIIAMHU
TEXHHUKHU
Oe3omacHocTH
npu oOpaleHnn
C BEIIeCTBaMHU U
nabopaTopHBIM
obopymoBaHUEM
; TIPEICTABIIATh
pe3yIbTaThl
XUMHYECKOT0
SKCIIEPUMEHTA B
(dhopme 3anucu
ypaBHEHUH
COOTBETCTBYIOII]
UX peakiuil u
dbopmynupoBarthb

BEITIOJTHCHUS 33124
podeCCHOHATEHOM
JICSTEIILHOCTH,

OK 04. Db dextnBaO
B3aUMOJICHCTBOBATH U
paboTath B
KOJUIEKTUBE U
KOMaHJie.

u ipoeccroHaIbHO-
MIPOM3BOCTBEHHBIX
MPOLIECCOB HA OKPYKAIOIIYIO
cpeny. Beipaxkaromuii
JeSITeNIbHOE HEMPHUATHE
JIEUCTBUM, TPUHOCAIIUX BpE
MPUPOAE, PACTIOZHAIOIINI
OITACHOCTH CpPe/Ibl OOUTAHMS,
NpeayNpeKIA0IIHIA
PHUCKOBaHHOE MOBEICHHUE
JIPYTHUX TPaKIaH,
MTOMYJISIPU3APYIONIUI CTIOCOOBI
COXpaHEHUS TaMITHUKOB
MPUPOABI CTPaHBI, pETHOHA,
TEPPUTOPHH, TIOCETCHHUSA,
BKJIFOUEHHBIN B
00IIeCTBEHHBIC MHUITUATHBHI,
HanpaBJIeHHbBIE Ha 3200Ty 0
HUX.

MOJIEKYJI aJIKaHOB U
IIUKJIOAIKAHOB.

JlaboparopHas padota Ne 3.
PacTtBOpeHue rnuneprna B Bojae
1 B3aHMOJICHCTBUE C
THIPOKCUIIOM

meau (II).
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BBIBOJIBI HA
OCHOBC 3THUX

pe3yIbTaTOB;
I19. OK 02. Mcnoap30BaTh O11eHKa BBIOJHEHNS
CdopMupoBaHH | COBpEeMCHHBIC WHIWBHUYaTbHBIX

OCTb YMEHUU CpeJICTBAa MOUCKA, MPaKTUYECKUX 3aHATHH 10
aHAJIU3UPOBATh | aHajau3a U teme 3.1 Hogeitmue
XUMUYECKYIO MHTEPIpETALUH JOCTIDKEHHSI XUMUYECKON
nH(OpMaITHIO, nH()OpPMAITUH 1 HayKH

MoNTydaeMyto u3 | nH(OpMaIlMOHHbIE

pasHbIX TEXHOJIOTHH JJIs

HMCTOYHHKOB BBITIOJTHEHUS 337249

(cpemctB podeCCHOHATTEHOM

MacCcoBOHI JIEATEIIbHOCTH.

UHQOPMAIH,

cetb MHTEpHET

¥ Ipyrue);

I110. OK 07. JIP10. bepexnuBo OreHka pe3ysbTaToB
CdopmupoBann | CopneiicTBoBaTh OTHOCAILIUICS K IPUPOJHOMY 3aILUTHI TPYIIIOBBIX

OCTh YMEHHU COXPaHEHUIO HACJIETUIO CTPaHbl M MHPA, nabopaTOpHBIX padoT:
co0JIr01aTh OKpYKarolleH Cpefibl, | MPOSIBIISIONINI JlaGoparopHas padota Nel.
npaBuia pecypcocOepexxeHnto, | copMUPOBAaHHOCTH UccnenoBanne cBONCTB KUCIIOT,
HKOJIOTUIECKHI MIPUMEHATH 3HAHUS 00 | 9KOJOTHMYECKOH KyJIbTYphl HA | OCHOBAaHHWH, COJEH.
1enecoo0pa3Hor | M3MEHEHHUH KJIMMaTa, | OCHOBE IOHUMAaHUS BIUSHHS JlaboparopHast padota Ne 2.
O ITIOBEJICHUS B IMPUHIUAIIBI COMaJIbHBIX, SKOHOMHNYCCKUX KOHCTp}II/IpOBaHI/IC MOZ[GHeﬁ
OBITY 1 0OepexIIMBOTO 1 IpoeCCHOHAITEHO- MOJIEKYIT aJJKaHOB U
TPYAOBO# MIPOU3BO/ICTBA, MIPOM3BOJICTBEHHBIX [UKIIOATIKAHOB.
JIEATENILHOCTU B | 3 peKTHBHO MPOIIECCOB HA OKPY>KAIOIIYIO JlaGoparopHas padota Ne 3.
LETAX JIeCTBOBATH B cpeny. Beipaxaromuit PactBopeHue rinuuepuHa B Bozie
COXpaHEHUs Ype3BBIYAITHBIX JeSITeIbHOE HEMPUATHE Y B3aMOJICHCTBUE C

CBOEIo CUTyalusiX. JEUCTBUMN, TPUHOCALIUX BPEL TUAPOKCUIOM

310pPOBbS U MPUPOJE, PACIIO3HAOIINN meau (II).

OKpYyKarotei OITACHOCTH Cpe/bl OOUTAHMS, OreHKa BBITTOTHEHUS
MPUPOTHON Npeynpexaatonni WHIUBUIYAJIBHBIX

CpeJIbl; PHUCKOBaHHOE MOBEJICHHE NPaKTUIECKUX 3aHATHH 110
YUHUTHIBATh JIpYTUX TPaKJIaH, teMe 3.1 Hogeiimue
OTTaCHOCTH MIOMYJISIPU3UPYIONIUH CITOCOOBI | JOCTHXKEHUST XUMUIECKON

BO3JcHCTBUS Ha
JKUBBIC
OpraHU3MbI
OIPEAEIICHHBIX
BCILIECTB,
ITOHNUMas CMBICTT
IToKa3aTels
npeaeabHON
JIOITyCTUMOM
KOHLICHTpaI1U.

COXpaHEHUS NMaMSITHUKOB
NPUPOJBI CTPaHbl, PETUOHA,
TEPPUTOPUH, [TOCEIICHHUS],
BKJIFOUEHHBLIN B
00111€ECTBEHHEBIE NHUITUATUBEI,
HarpaBlieHHbIE Ha 3200Ty O
HUX.

HayKHu
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IIpunoxenne 2
TEXHOJIOI'MH ®OPMHUPOBAHMUSA OK

HaszBanue OK

Texuosornu popmuposanus OK
(Ha y4eOHbIX 3aHATHUSIX)

OK 01. BseiOupare cnocoObl pemienus | Pacno3HaBaTh 3amauy uw/uiam  mnpoOiemy B
3aa4 MPOPEeCCHOHANBHON JAEITeTbHOCTH poheCCHOHANEHOM u/uim conHraIbHOM
HPHMEHHTENLHO K pasimumpm | KOHTCKCTE;  aHAIM3MPOBATh  3ajady 12707001
COHTEKCTAM. npoOieMy H BBIIEIATH €€ COCTaBHBIC YaCTH;
OTIPENIENIATh ATAIbl PEIICHUS 3a/1a4H; BBISBISATH U

3 PEKTUBHO UCKaTh uH(pOpMaLHIO,

HEOOXOJMMYI0 JUISl pPEUICHUs 3aJadd  W/WiH

MPOOJIEMBI; COCTaBUTh IUTAaH  JICHCTBUS;

OIIPENICNIUTh HEOOXOTUMBIE PECYPChI; BIAJIETh

aKTyaJlbHBIMH METOIaMU paboThI B

npoeCCHOHAIbHOH W CMEKHBIX  cepax;

peain30BaTh COCTABICHHBIA IUIaH, OIICHUBATH

pe3yabTaT W IOCICACTBUS CBOMX JICUCTBHM

(caMOCTOSTETHLHO MJTH C TTIOMONIHI0 HACTABHUKA).

OK 02. Hcnonp3oBaTh coBpeMeHHbIE | OnpenensaTh 3aiaddl Uil MOoucka WHGOpMaluy;
cpencTBa MIOMCKA, a”ajInz3a u | OIIPECACIIATH HEOO0XO0IMMBbIC HCTOYHUKHU
HHTEPIPETAIHT unbopMAIHH, 4 | AHbOPMALMK; [UIAHMPOBATh IIPOLIECC TOMCKA,
UHPOPMALIMOHHBIE  TEXHOJOTMH  JUIS CTPYKTYUPOBATD  NIOJIyHaCMYIO HHOpMALLIO;
. | BeImENIATE  HamboJiee 3HAYMMOE B  IEPEYHE

BBINTOJIHEHUS 33724 MPO(ecCHOHAIBHOM HHGOPMAIH; OLICHHBAT MAKTHUECKYIO
ACATCIBPHOCTH. 3HAYUMOCTh PE3yJIbTATOB IMOUCKA; O(OPMIIATH

pe3ysIbTaThl MOUCKA

OK 04. DddexTnBHO B3aUMOICHCTBOBATH
¥ paboTaTh B KOJUICKTHBE U KOMaH/IC.

Boinonnenue 1a00paTopHBIX paboOT B MabIX
rpynmnax,  BbIIOJHEHHWE  MApHbIX  3aJaHUM
MIPAKTUYECKUX PabOT, JOKJIAJOB, BHICTYIUICHHA.

OK 07. CopneicTBOBaTb COXpPaHEHUIO
OKpYKaroleun cpenpl,
pecypcocOepekeH 0, MPUMEHSITh 3HAHUS
00

OepexIIMBOro MPOU3BOACTBA, Y3PPEKTUBHO

U3MCHCHUU KJimMara, MMPUHIUITBI

JIEHCTBOBATH B HPCSBLIqaﬁHLIX CUTyaluiX.

3HaTh ¥ NPUMEHATH npaBuiia Th u oxpaHsl Tpyna
mpu paboTre B XUMHYECKOH IabopaTopuul Hu
KaOWHETe XUMUU;

3HaTh TpaBHUiia SKOJOTMYECKOW Oe30macHOCTH
MIpU BeJICHUU TPOPECCHOHAIBHON JESTEIHHOCTH;
OCHOBHBIE  PECypChl,  3a/IeHCTBOBaHHBIE B
npo¢eCcCuOHANTBHON EATETbHOCTH;

myTu obecredeHus pecypcocOepeskeHus
CoOumronaThb HOPMBI 3KOJIOTMYECKOMI
0e30IMacHOCTH;

OTIPEJICIIATh HAIpPaBIECHUS PECypCOCOEPEKEHUs B
pamkax nmpodecCHOHATbHON ASSITENFHOCTHU O
CIEIUATLHOCTH.
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5. JUCT U3MEHEHUWH U JIONNOJTHEHU, BHECEHHBIX B

PABOYYIO ITPOI'PAMMY
No uzmeHenusi, nata BHeCeHUs, Ne CTpaHUIIbl C ©3BMEHEHUEM
Brimo Crano
OcHoBanue:

HOI[HI/ICI) JINIa, BHCCIICTO U3MCHCHMU
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