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OBILAS XAPAKTEPUCTHKA PABOYEN ITPOTPAMMBbI
YYEBHOM JUCLUMIIIAHBI
00/1.04 XUMUSI

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe OCHOBHOM mpodeccHoHATbLHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

Vuebnas mucrummaa OOJ.04 Xwumus sBasercs 00s3aTEIbHOM YacThiO
00111e00pa30BaTeIbHOIO IMKIa 00pa30BaTEIBHON MPOTrpaMMbl B COOTBETCTBHH C
®I'OC CIIO no cneuuanbHocTu 23.02.08 CTpOUTENBCTBO KENE3HBIX JOPOT, MyTh U
IyTE€BOE XO3AUCTBO.

1.2. llen 1 nuIaHUpyeMble Pe3yJbTAThl 0CBOCHUS AMCUHUILIMHBI
1.2.1. Heau 1 3aga4y AMCHUIIJIMHBI
dopmupoBaHue y  OOyYaloOIIMXCS  MPEJACTABICHUS O  XUMHUUYECKOM
COCTaBJISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MHpAa KaK OCHOBBI MPUHSATHUS
pelieHuid B OJKU3HEHHBIX M MPOU3BOJACTBEHHBIX CHUTYyaIlUsX, OTBETCTBEHHOTO
MOBEACHUS B IIPUPOJHOM Cpee.

3agaum AUCUUIIMHBI:

1) chopmupoBaTh TOHMMaHHWE 3aKOHOMEPHOCTCH MPOTEKAHUS XHUMHUYCCKHX
IPOLIECCOB M SIBJICHUW B OKPYXAKOLIECH Cpene, LEJIOCTHOM Hay4YHOM KapTUHBI
MHpAa, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS COCTaBIIATH (HOPMYJIBI HEOPTraHMYECKUX M OPTraHUYCCKUX
BEIIIECTB, YPABHEHUW XUMUYECKUX pEaKUUi, OOBICHATH HUX CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBath HaBBIKU IPOBEACHUS MPOCTENIINX XUMHYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEAOBAHUM C COONIIOACHUEM MpPaBHII O€30MacCHOTO
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHs HCIOJH30BaTh HH(POPMAIMIO XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH TOCCACTBHUS CBOCH NIEATEIBHOCTH H
XUMHUUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTIDKCHHH XUMHUYCCKOW HAyKH |
TEXHOJIOTUH JIJIs1 Pa3BUTHS COIMAILHON 1 MMPOM3BOJICTBEHHOM cep

1.2.2. IlnanupyemMbie pe3yJibTaThl OCBOCHHS 0011€00pPa30BaTeIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne nucnUIUIMHA uMeeT npu GopmupoBanuu u paszputuu OK:
OK 01, OK 02, OK 04, OK 07



Kon n

HJIaHI/IpyeMLIC PE3YIIbTATBI OCBOCHUA OUCHUITIIMHBI

HanMEHOBaHHE
bopMUPYyEMBIX OO01ue JlucunurimHapHbie

KOMIIETEHITU N

OK 01 B yacTu TPy10BOTr0 BOCIIMTAHMS: - BIIAJETh CUCTEMOM XHMMHUYECKUX 3HAHUH, KOTOpas
Bri6upats - TOTOBHOCTh K TPYAY, OCO3HAHUE IEHHOCTHU | BKJIFOYAET: OCHOBOMOJIATAIONIME TOHATUS (XMMUYECKUM
CIIOCOOBI MacTepCTBa, TPYAOTIO0HE; AJIEMEHT, aTOM, JIEKTPOHHAsA 000JI0YKa aToMma, s-, p-,
peIlleHus 3a7a4 | - TOTOBHOCTh K aKTUBHOH JAEATENBbHOCTH | d-3JICKTpOHHBIE OpOWTAIM  aTOMOB, HOH, MOJIEKYJIa,
npodecCUOHANb | TEXHOJOTHYECKOMN u COITMAJIbHOM | BAJICHTHOCTD, AIEKTPOOTPHULIATEIBHOCT, CTEIICHb
HOH HANpaBJICHHOCTH, CIIOCOOHOCTH | OKUCJICHUS, XUMHYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
IEITEIbHOCTHU VHHUIMAPOBAT, TJIAHUPOBATH U | MOJISIDHBI 00BEM, YIJIEPOJHBIA CKelleT, (yHKIIMOHAIbHAs
MIPUMEHUTEIIBHO | CAMOCTOATEIBHO BBINIOJIHATH TAaKyIO | TpyIlNa, paaukana, W30MEpHs, H30MEPbI, TOMOJOTHYECKUHU
K pa3JIMYHbIM JICSITECIIBbHOCTD; pan, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIIOPOJI- u
KOHTEKCTaM - MHTEpPEC K  pa3jIu4yHbIM chepam | a30TcojiepKallie COSAUHEHUs, OHOJOTHYECKH AaKTHBHBIC

npodecCUOHANILHOM eI TEIbHOCTH,
OBjiaieHne YHUBEPCAJbHBIMH Y4YeOHBIMH
MO3HABATEJIbLHbIMU JAEHCTBUSIMH:

a) 0a3oBbIe JIOrHYECKHE JeHCTBHUSA:

- CaMOCTOSITEIbHO  (OPMYNHpPOBATH U
aKTyaJu3upoBaTh MPoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBIWBAaTh CYIIECTBEHHBIA MPU3HAK
WJIn OCHOBAHUSI TUTSt CpaBHEHMUS,
KJ1accupuKauu U 0000IICHHUS;

- ONpENEeNATh LN ACATEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKEHUS,

- BBISBJISITh 3aKOHOMEPHOCTH "
MPOTUBOPEYHS B paccMaTpUBAEMbIX

BelecTBa (yriaeBojbl, KUpbI, OETKH), MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl PEIIETKA, TUIbl XUMHUYECKUX peaKUui
(OKHCIUTENEHO-BOCCTAHOBHUTEIIBLHEIE, JK30-U
SHIOTEPMUYECKHUE, pPEaKIMM HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHIL, HEDJICKTPOJIUTHI, ANEKTPOIUTHYECKAS
JUACCOLUMALMS, OKHUCIHUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKOW peakiuu, XUMUYECKOe PaBHOBECUE), TCOPUH U
3aKOHBI (TEOPHUST XHUMHUYECKOTO CTPOCHHS OPTaHUYECKUX
BemectB A.M. byTiepoBa, Teopus 3IEKTPOIUTHYECKOU
aucconnanuu, nepuoanueckui 3akoH JI.M. Menneneena,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PAKTOJIOTHUECKUE CBEJICHUS O
CBOMCTBax, COCTaBe, TOJy4YeHWH U  0Oe30macHOM




SBJICHHAX

- BHOCHUTb KOPPCKTHBBI B OCATCIBbHOCTD,
OLICHHUBATDH COOTBCTCTBHC PE3YJIbTAaTOB
oejriM, OHOCHHBATb PHUCKH HOCJICI[CTBI/Iﬁ
ACATCIBbHOCTH,

- pa3BUBaTh KPEATHUBHOE MBIIUICHHE IPU
pEIIEHUH KU3HEHHBIX TTPOOIeM
0) 0azoBbIe HccCJIeI0BaTEILCKHE 1eCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-
HCCJIEIOBATEILCKON u MMPOEKTHOM
JEATCIbHOCTH,  HaBBIKAMHU  Pa3pEIICHUS
npo0JieM;

- BBISBIIATH NPUYMHHO-CJICJICTBCHHBIC CBS3H
U aKTyaJIM3upoBaTh 3a7ady, BBIJIBUTATh
TUIIOTE3Y €€ pelleHus, HaXOIUTh apryMEHTHI
JUIS  JI0Ka3aTeNbCTBA CBOMX YTBEPXKIACHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHUS,

- aHaJM3UPOBaTh TMOJIYYCHHBIE B  XOJIE
peleHusl 3aJa4u  pe3yJbTaThl, KPUTHYCCKU
OLIEHUBATH 170. JIOCTOBEPHOCTb,
MPOTHO3WPOBATh  WM3MEHEHHWE B  HOBBIX
YCIIOBHSIX;

- YMETh MEPEHOCHUTH 3HAHUS B
MO3HABATEIILHYI0 W TMPaKTUYECKYI0 00JIacTh
JKU3HEIEITEIIHLHOCTH;

- YMETh WHTETPUPOBATH 3HAHWS W3 PA3HBIX
MPEAMETHBIX 00JIacTel;

- BbIABHI'daTb HOBBIC HJICH, IPCAJIAraTb

HCIIOJIb30BaHHUH Ba)KHEHIIINX
OpPraHUYCCKUX BCIICCTB B
JCATCIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATH XAPAKTCPHBLIC IMPU3HAKHW W B3dUMOCBA3b
HN3YUCHHBIX HOHHTHﬁ, IMPUMCHATDH COOTBCTCTBYIHOIIHC
IIOHATHUA IIpu OIIMCaHHUH CTPOCHUA )51 CBOMCTB
HCOPIraHN4YCCKUX )41 OpraHU4YCCKHX BCIICCTB )41 nx
HpeBpameHHﬁ; BBISBIISITh B3aMMOCBSI3b XUMHUUYECKUX 3HAHUM

HEOpPraHUYECKUX u
ObITY W  MOPAKTUYECKOU

C IIOHATUAMMU )51 MNpCACTaBICHUAMU APYyrux
CCTCCTBCHHOHAYYHBIX ITPCAMCTOB,
- YMCThb HCIIOJIB30BAaTh HAanMCHOBaHUA XUMHUYCCKHUX

COCMHEHUN MEXIYHApPOJHOIO COK3a TEOPETUYECKON W
MPUKIIAIHOM XUMUU W TPUBHUAJIBHBIE HA3BAHUS Ba)KHEUILIHX
BEIIECTB  (9TWUJIEH,  aleTWIeH, TJHMUEepuH,  (eHo,
dbopmainberua, yKCycHasi KHUCIIOTa, TJIMIIMH, YTapHBIN ras,
VIJIEKUCTIBIA ra3, aMMUaK, ramieHas HW3BeCTb, HEramieHas
U3BECTh, MUTHEBASI COJAa M JPYTHX), COCTABIATH (HOPMYIIBI
HEOPTaHUYECKUX M OPraHWYECKUX BEIIECTB, YPAaBHEHUS
XUMHUYECKUX PEAKIH, OOBICHITh UX CMBICI; TIOJITBEPKIAAThH
XapaKTEpHbIE XUMHUYECKUE CBOICTBA BEIIECTB
COOTBETCTBYIOIIIUMH  JKCIEPUMEHTAMH WU 3aMHUCSAMU
YPaBHEHUN XUMUYECKUX PEAKLUN;

- YMETh YCTAHABIMBATh NPUHAIICKHOCTh H3YyUYEHHBIX
HEOPraHUYECKUX U OPTAHUYECKUX BEILIECTB K OMPEACTCHHBIM
KJlaccaM U TIpynnaM COEAWHEHWH, XapaKTepu30BaThb UX
COCTaB M BAXXHEHWILHWE CBOWCTBA, ONPEAEIATh BHUJIbI
XUMUYECKUX CBsi3el (KOBaJICeHTHAsl, HOHHAs, METaJUINYECKas,
BOJIOPOJIHAsSI), THUIIbl KPUCTALIMYECKUX PEIIETOK BEIIECTB;




OPUIHHAJIBHBIC ITOAXOAbI U PCIICHUA
- CITOCOOHOCTh 1%0,¢ HCIIOJIb30BaHUA B
MMO03HABATEILHOU U COHI/IaJII)HOﬁ IMPAKTHUKC

KJIAaCCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU;

- chopmupoBaTh  MPEJACTABICHUSA: O  XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHOHAYYHON KApTHUHBI MUpPaA, POJIU
XUMUU B TO3HAHUM SIBJICHUN TpUPOAbI, B (POpMUpOBaAHUU
MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHUs] MPaKTUYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

- YMETh MPOBOJUTH PACUEThl MO XUMHUYECKUM (opMmysiaM U
YpPaBHEHUSIM XMUMHUYECKUX PEaKIUil C HCIOJIb30BaHUEM
(bU3MYeCKUX BEIMYMH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpMAaJIbHbBIC
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbBIE XUMHUYECKUE 3HAHUS JJISI IPUHSATUSL PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEILIECTBAMHU U UX MPUMEHEHUEM

OK 02
Hcnonb3oBaTh
COBPEMEHHbIE
cpencTsa
MIOKCKA,
aHanu3a u
UHTEpIpeTaluu
uH(popMauu u
uH(OPMAITMOHH
bI€ TEXHOJIOTHH
TUTST
BBITIOJIHCHUS

B o0J1acTH HEHHOCTH HAYYHOTO NMO3HAHUS:

- chOpMHPOBAHHOCTL  MHUPOBO33PEHUA,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOIIIECTBEHHOW MPaKTHUKU,
OCHOBAaHHOTO  Ha  Jualiore  KYJbTYp,
CIIOCOOCTBYIOUIETO OCO3HAHUIO CBOEr0 MecTa
B MOJIMKYJILTYPHOM MUDE;

- COBEPIICHCTBOBAHUE A3BIKOBOM 51
YUATATEIBCKOM  KYJbTYpbl KaK CpEJICTBa
B3aUMOJECHUCTBUS MEXKIY JIFOJbMU U IMO3HAHUS
MHPA;

- OCO3HAHUE

LIEHHOCTU Hay4YHOU

- yMeThb IUIAHHPOBATh M  BBIMOJHATH  XUMUYECKUN
HKCIIEPUMEHT (TIPEBpAILICHUS OPTaHUYECKUX BEHIECTB MPH
HarpeBaHuM, MOJYyUYCHUE STUJICHA U W3YUYEHHE €r0 CBOMCTB,
KaueCTBEHHbBIC PEAKI[MU Ha allbJIETUIbI, Kpaxmai, YKCYCHYIO
KHUCJIOTY; JeHaTypaius OeIKOB MpU HArpeBaHUH, I[BETHbHIC
peakiuu O€JIKOB; TPOBOJIUTH PEAKIMM HOHHOTO OOMEHa,
ONpEeNeNATh CpeAy BOIHBIX PACTBOPOB, KaueCTBEHHBIC
peakiuu Ha cyibdar-, KapOOHaT- W XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHHUSI, PEIIaTh IKCIIEPUMEHTAIbHBIC 3aJa4H 10
temam "Mertamnel" u "HeMeramnel") B COOTBETCTBUU C
MpaBWJIaMH TEXHUKH O€30MacHOCTH MpH OOpaIllleHHH C
BEIIIECTBAMHU u 71a60paTOPHBIM 000pyI0OBaHUEM;




3a/1a4
npodeccruoHalb
HOM
JEeSATEIbHOCTH

NEeSATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH
MPOEKTHYIO u HCCJIEI0BATENbCKYIO
NEeSATEIbHOCTh UHIUBUIYATBHO U B TPYIIIIE;
OBjiaieHne YHUBEPCAJbHBIMU Y4eOHBIMH
MO3HABATEJIbLHbIMH JeHCTBUSIMMU:

B) padora ¢ nndopmanueii:

- BIIAJICTh HaBBIKAMH MTOJTYICHUS
nH(OpPMAITUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATEIFHO  OCYIIECTBIATH  ITOMCK,
aHaJIN3, CUCTEMATH3AIUI0 U WHTEPIPETAIHIO
uH(pOpMAIMU PA3IUYHBIX BUAOB H (PopM
IIPE/ICTABIICHHUS,;

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (popmaTax ¢
y4eTOM HazHaueHUus MHGOPMAIUU U IEICBOM
ayJIMTOPUM, BBHIOMpPAs ONTUMAJIbHYIO (GopMy
MPE/ICTABIICHUS U BU3yaJlU3alliy;

- OIICHUBATHb JOCTOBEPHOCTh, JETUTUMHOCTH
uH(pOpMaIuHU, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIEHO-3THYECKUM HOPMaM;

- UCIIOJIB30BaTh CPEACTBA MHPOPMAITMOHHBIX
U KOMMYHUKAITMOHHBIX  TEXHOJOTHH B
pelIeHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX
U OpPraHU3allMOHHBIX 3a7a4 C COOII0JICHUEM
TpeOOBaHUM SPrOHOMHMKH, TEXHUKHU
0e30macHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX U ITHIECKUX
HOPM, HOPM nH(OOPMAITMOHHOM
0e3011aCHOCTH;

NPEACTABIATh PE3YyJIbTaThl XUMUYECKOTO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIU U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- yMEeTh AaHaJIM3UpOBaTh XHUMHUYECKYIO HMH(POpPMAILIUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MaCCOBOM
uHpopmaiuu, cetb IHTepHET u Apyrue);

- BJAJE€Th OCHOBHBIMH METOJaMU HAy4YHOTO ITO3HAHUS
BEILIECTB U XMMHUECKUX SIBIICHUM (HAOII0O/ICHHE, U3MEPEHNE,
AKCTIEPUMEHT, MOACIUPOBAHUE);

- YMEThb MPOBOAUTH PACUEThl MO XUMHYECKUM (PopMynam u
YpPaBHEHUSIM XHUMHUYECKUX PEaKIUil C HUCIOJIb30BaHUEM
(bU3MYECKUX BEIMYMH, XapaKTEpHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMaJIbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbBIE XUMHUYECKUE 3HAHUS IS MPUHITUS PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHUEM




- BJIAACTb HAaBbIKaMH pPACIIO3HABAHUA U

3amuThl  MHGOpMaNKKM, HUHPOPMALMOHHOM

0€30MacHOCTH JUYHOCTH;
OK 04 - TOTOBHOCTh K CaMOpa3BUTHIO, | - YMETb IUIAHUPOBATh W  BBIIOJHATH  XUMHUYECKHI
OddekTrBHO CaMOCTOSITEJIbHOCTH U CAMOOIIPEAEIIEHUIO; HKCIIEPUMEHT (TIPEBpAILEHUsS OPraHUYECKUX BEUIECTB MPH
B3aMMOJICHCTBO | -OBJIAJICHUE HAaBBIKAMH yueOHO- | HarpeBaHUH, MOJyYEHUE STUJICHA M W3YYCHHE €r0 CBOMCTB,
BaTh U pabOTaTh | UCCIEAOBATENIBCKOM, MMPOEKTHOMN Y | KAYECTBCHHBIE PEAKIIMU HA aJbJETUJIbI, Kpaxmall, YKCYCHYIO
B KOJUICKTUBE U | COLIMATIbHOM AECATEIbHOCTH; KHUCJIOTY; JeHarypanus OEIKOB MpHU HArpeBaHUU, I[BETHbHIC
KOMAaHJ1e OBiaaenue YHHUBEPCAJBHBIMH | PEAKIIMK OEJNKOB; MPOBOJAWTH PEAKUHUHW HOHHOIO OOMEHa,

KOMMYHHKATUBHBIMH 1€ CTBUSIMU:

0) coBMecTHas J1eITeJIbHOCTD.

- MOHMMAaTh W HWCIIOJH30BaTh MPEUMYIIECTBA
KOMaH/JHOW ¥ MHJAUBUYyaIbHON padOTHI;

- IIPUHUMATb Ocian COBMECTHOU
ACATCIBbHOCTH, OpPraHu30BLIBATb u
KOOPpOAUHHUPOBATH ,ZIGfICTBHfI I10 cC

JIOCTHDKEHHMIO: COCTaBJIATH IJIaH JEHCTBHH,
pacopenensTh pojad C y4YETOM MHEHUU
YYaCTHUKOB 00CyX)aTh pe3yJabTaThl
COBMECTHOM paboThI;

- KOOPJAWHUPOBATh M BBHITIOJHATHL PadOTy B
YCJIOBUSIX  PEajJbHOIrO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJISATh MO3UTUBHOE CTPATETUUECKOE
MOBEJICHNE B  PA3JIMYHBIX  CHUTYalUsX,
MIPOSIBIIATh TBOPUYECTBO M BOOOpakeHHe, ObITh
MHUITMaTUBHBIM

OBJaanenue YHUBEPCAJIbHBIMHA

ONpEeNeNaTh CpeAy BOJHBIX PACTBOPOB, Kaue€CTBEHHBIC
peakiuu Ha cyib(dar-, KapOoHAT- M XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHHMS; pElIaTh AKCIEPUMEHTAJIbHBIE 3aa4H I10
temam "Meramnel"' u "Hemeramnel") B COOTBETCTBUU C
npaBujIaMU TEXHUKHA O€30MacHOCTH TMpU OOpallleHuUu ¢
BEILIECTBAMHU U 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YJIbTAaThl XHUMHUYECKOIO 3KCIIEpUMEHTA B
dbopme 3amKMcu ypaBHEHHUW COOTBETCTBYIOIIMX pEaKIUi U
(bopMyIMpOBaTh BHIBOIBI HA OCHOBE ITHX PE3YJIHTATOB




PeryJsiTHBHBIMM JIefiCTBUSIMH:

) IPUHSITHE Ce0s1 M IPYTHX JIIO/IeH:

- MPUHUMATh MOTHUBBI U apTYMEHTHI APYTHX
JI0JIeH pH aHaJIn3e pe3yNbTaTOB
JIEATEIIBHOCTH,

- MpU3HABaTh CBOE NPABO M IPaBO JAPYTHX
JT0/ICH Ha OIINOKU;

- pa3BWBaTh CIOCOOHOCTH MOHUMATH MHUpP C
MO3UIIMN JPYTOT0 YEJIOBEKA;

OK 07
ConencTBoBaTh
COXPaHEHUIO
OKpYKarolen
cpensl,
pecypcocoepex
€HUIO,
MIPUMECHSTh
3HAHUS 00
M3MCHEHUH
KJIUMaTa,
TIPUHITUTIBI
OEpEKIIUBOTO
MIPOU3BO/ICTBA,
b pexTuBHO
JIECTBOBATh B
Ype3BbIYaHBIX
CUTYaIHIX

B o0J1acTH 3K010rM4eCKOr0 BOCIIMTAHUSA:

- c(hOpMUPOBAHHOCTH JKOJIOTUYECKON
KYJbTYpbl, TOHUMAHHUE BIIHMSHUSA COLUAIBHO-
DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE
MPUPOJIHON U COLMATILHOM CpPEJIbl, OCO3HAHUE
rJI00AJIBHOTO  XapakTepa  JKOJOTMYECKHX
npo0em;

- INITAHUPOBAHUE U OCYLUECTBJICHUE IEMCTBUI
B OKpYXKaloLIEel Cpele Ha OCHOBE 3HAHUS
1eJIeld yCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HENPUATHE JEHCTBUH,
MIPUHOCSIIUX BPEl OKPYKAIOLIEH CPEAE;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUSITHBIC

DKOJIOTUYECKHUE TOCJIEICTBUSA
MPEAITPUHUMAEMBIX JIEVUCTBUU,
[pEeIOTBPALATh UX;

- pacliMpeHue  OIbITa  JEATEIIbHOCTU
DKOJIOTUYECKON HANPABICHHOCTH;

- OBJIAJICHUE HaBbIKaMU y4eOHO-

- copmupoBaTh  MPEACTABICHUSA: O  XUMHYECKOU
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MHUpPa, POJIH
XUMUU B TO3HAHUM SIBJICHUN TPUPOJBI, B (POPMUPOBAHUU
MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHHOM
IPaMOTHOCTH, HEOOXOAMMOM JUIsi pelIeHUs MPAKTUYECKUX
3aJla4y ¥ KOJIOTMYECKH 0O0OCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELIE;

- YMETH coOmro1aTh IpaBuia JKOJIOTUYECKHU
[[EJIECO00Pa3HOTO  TMOBENEHUS B OBITY ©  TPYIOBOM
JEITEIbHOCTH B LEJISIX COXPAHEHUsS CBOETO 3/I0POBbS U
OKpYXaloUIEd MOPUPOJAHON CpEIbl; YUYUTHIBATh OMNACHOCTH
BO3JCHCTBUSI HA KUBBIE OPraHU3Mbl  OMNPEHECICHHBIX
BEIIECTB, IOHMUMAsl CMBICI MOKa3arejsl MpeacibHON
JIOITYCTUMOM KOHIEHTPAIUU
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HCCIeI0BATEIbCKOM, MPOEKTHOMN
COITMAJIbHOM JIESATCIHLHOCTH,
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2. CTpyKTYypa U cofepxxaHue 001meo0pa3oBaTeIbHOM JUCIHUILIMHBI « XUMMD)

2.1 O0beM JUCUMILUIMHBI U BHAbI y4eOHOMH padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 72
B T.4.

OcHOBHOE coJep:kaHue 72
BT. 4.

TEOPETUYECKOE 00yUCHHE 32
MpPaKTUYECKUE 3aHATHUS (B T. 4. KOHTPOJIbHBIE pabOTHI) 24
1abopaTopHBIC 3aHATUS 10
IIpodeccnoHAIBLHO-0PUEHTUPOBAHHOE COAEePKAHUE 5
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4..

TEOpeTUIECKoe 00yueHne 2
MPAKTUYECKUE 3aHATHUS 4

IIpomexxyToyHas aTTeCTALUA
(muddepeHUUPOBAHHBII 3a4eT)
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2.2 TemaTuyecKuii JIaH U COAEPKAHNE TN CIUTLTUHBI

Conep:xkanue y4eOHOro marepuasa (OCHOBHOE M PO(eCCHOHAIBHO-

HauMmeHoBanue . O6bem | Dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3aHATHSA, NPUKJIATHOH
pa3iesnoB U TeM YacoB | KOMIIETEHIIUH
MOAYJIb
1 2 3 4
Paspnen 1. OcHOBBI CTPOEHUS BelleCcTBa 8
Tema 1.1. OcHoBHOE coJiep:KaHue 6 OK 01
Crpoenue Teopernueckoe ooyuenue 2 OK 02
aTOMOB CoBpemeHHass Mozenb CTpoeHHsT atomMa. CHUMBOJIMYECKUM S3BIK XUMHH. XWUMHYECKUU OK 04
XUMHIECKUX AIIEMEHT. DJIEKTpOHHAasl KoH(purypauus aroma. Knaccupukanuss XUMHUYECKUX 3J€MEHTOB OK 07
9JICMCHTOB H (s-, p-, d-amemenTsl). BaneHTHBIC 37eKTpOHBI. BaneHTHOCTh. DIEKTpPOHHAs HPUPOIA 2
1pupoaa XUMHUYECKOUN CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUbl XUMUYECKOH CBsi3U (KOBaJeHTHas,
XHMH4ECKOU MOHHAs!, METAJUTMYECKas, BOJOPOJHAS) U CITIOCOOKI €€ 00pa3oBaHus
CBA3N IIpakTuyeckue 3aHATHS 4
IIpakTnueckoe 3anaTve 1. Pemenue 3amaHuii Ha UCHNOJIL30BAaHUE XUMHUYECKOU
CUMBOJIMKM M Ha3BaHWW COEIMHEHHH II0 HOMEHKJIAType MEXAYHapOJHOIO COH3a
TEOPETUYECKOW M MPUKIAAHON XMMHUU W TPUBHAIBHBIX HA3BaHWM JIsI COCTABJIEHUS
XUMHUYECKUX (OpMYJT ABYXaTOMHBIX COEIMHEHUH (OKCHUIOB, Cylb(UIOB, TUAPUIOB U
T.I.) U IPYTUX HEOPraHUUYECKUX COCTUHEHHUM OTAEIbHBIX KIaCCOB. 4
IIpakTyeckoe 3anaTHe 2. [IpakTHueckue 3alaHus HAa YCTAHOBJIEHHE CBSI3U MEXIY
CTPOEHHUEM aTOMOB XHMHYECKHMX 3JIEMEHTOB M IEPUOJWYECKHMM H3MEHEHHEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB M WX COCAWMHEHWHA B COOTBETCTBUM C  IOJOKECHUEM
ITepron4eCcKO CUCTEMBI.
Tema 1.2. OcHOBHoOe cojiep:KaHue 2 OK 01
Ileprognueckuii | [IpakTHyeckue 3aHATHS 2
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3aKOH U Ta0IUIIa

T

Menneneena

IIpakTueckoe 3ansaTue 3. [lepuoandeckas cucteMa XuMuueckux 3yemMeHToB .M.
MenneneeBa. @usnueckui cmoici [lepuoanueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMU
MPOCTHIX U CJI0KHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOTO JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE U HaydyHOE 3HaueHue llepuoanueckoro
3akoHa JI.11. Menaeneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKHUX
2JIEMEHTOB.

Pemenre npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IAHUN HA XaPAKTEPU3ALINIO
XAMUYECKHUX DJIIEMEHTOB «MeTamindeckue / HeMeTaalIndecK1e CBOMCTBa,
AIEKTPOOTPULIATETEHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TIOJI0KEHUEM B MEPUOJAUYECKON CUCTEME XUMUYECKUX deMeHToB 1. 1.
MenneineeBay

OK 02
OK 04
OK 07

Pa3pen 2. Xumnu

eCKHe peaKkunu

Tema 2.1. Turnel

OcHoBHOE€ CoacpxaHue

I

XUMHUYCCKHUX

Teopernueckoe o0yueHune

peaKumit

Knaccuduxaiys v THIIBI XUMHUYECKUX PEaKIMM C y4aCTHEM HEOPraHMUECKUX BEIECTB.
CocrapiieHuE ypaBHEHUN peaKkIuii COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa, B T.4.
pEeaKLMil TOPEHUS, OKUCIIEHUSI-BOCCTAHOBIICHUSL.

YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENL. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii METOIOM AJIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUH
B MPUPO/JIE, MPOU3BOICTBEHHBIX MPOILIECCAX U KUZHEACATEIBbHOCTH OPTAaHU3MOB

IIpakTHUyeckune 3aHATHS

IIpakTuueckoe 3anaTue 4. KonuuecTBeHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM W PACYEThl MO YPABHEHUSAM XMUMHUYECKHX PEAKIHUU.
Mouib Kak equHUIIA KOIMYECTBa BelecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUS MACChI
U 3Hepruu. 3akoH ABoraapo. MoispHsblil 00beM ra3oB. OTHOCUTEIBHAS IIJIOTHOCTH T'a30B.
PacyeTbl 1Mo ypaBHEHHSM XHMHUYECKUX PEAKIMI C HCIOJb30BAHMEM Macchl, 00beMa

OK 01
OK 02
OK 04
OK 07
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(HOpMaJIBHBIC YCJ'IOBI/ISI) ra3oB, KOJIMYCCTBA BCIIECCTBA

Tema 2.2. OcHoOBHoOE coaep:xaHue 4 OK 01
OnekTponutnyec | TeopeTudeckoe odydeHue 2 OK 02
Kas [ucconuans |'Teopusi 3IEKTPOIUTHYECKON aucconuanuu. WOHBL. ONEKTPOJIUTHI, HEJICKTPOIUTHI. OK 04
Y MOHHBIN 00MEH |Peaknnu HoHHOTO 0oOMeHa. COCTaBIeHHE PEeaKIluii HOHHOIO OOMEHa IyTeM COCTaBJICHHS 2 OK 07

UX TIOJHBIX W COKpPAIICHHBIX HWOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE pPEAKIIHH.

3agaHus Ha COCTABJIICHUE MOHHBIX PEAKIUi

JlaGopaTopHble 3aHSITUSA 2

JlaGopaTopHoe 3ansitue Nel “Tunbl XUMUYECKHX pEAKIUN .

HccnenoBanue TUIOB (IO COCTABY U KOJIMYECTBY UCXOHBIX U 00Pa3YIOIIUXCS BEIIECTB) 9

U IPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenne peakinii HOHHOTO OOMEHa,

OMpEJICNICHUE CPEIbl BOAHBIX PACTBOPOB. 3a/IaHUSI HA COCTABIICHHE MOHHBIX PEAKIINI
Pazgen 3. CTpoeHue u CBOMCTBA HEOPraHMYECKHUX BeLIECTB 16
Tema 3.1. OcHoBHoOE coaep:xaHue 4 OK 01
Knaccuduxanus, | Teopernyeckoe odyuenue 2 OK 02
HOMCHKIATYypa U ([Ipenmer Heoprannyeckon xumun. Kinaccudukanus Heopranudeckux BemiecTs. [IpocTeie OK 04
CTpOEHUE U CJI0’KHBIE BerecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUIPOKCHU/IBI, OK 07
HEOPraHWYCCKUX |KUCIIOTHI, COJM). B3anMOCBsI3b HEOpraHMYECKUX BEUIECTB. ATperaTHbIe COCTOSIHUS
BEILECTB BenlecTBa. Kpucrammuyeckue u aMmopgHbie BemecTBa. TUIbI KPUCTATUIMYECKUX PEIIETOK 2

(aToMHas1, MOJIEKYJISIpHAs, MOHHAsI, METaJUTNYeCcKas ). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB

BEIIECTBA OT TUIA KPUCTALNIMYECKOW PEIIETKHA. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU

BEILIECTB OT BUJa XUMUYECKOU CBSI3U U THUIA KPUCTALTNYECKOUN pemeTku. [TpuauHs

MHOT000pa3us BEIIECTB

IIpakTyeckue 3aHATUSA 2
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IIpakTuyeckoe 3anaTHe 5. HoMeHKIaTypa HEOPraHMYECKUX BELIECTB: HA3BAaHUE
BELIECTBA UCXOJIS U3 UX XUMHUUECKON (POPMYJIbI I COCTABICHHE XUMUUECKON (POPMYJIbI
UCXOJs U3 Ha3BaHus BemlecTsa 1o MexxayHapogHon (MIOITAK) nnu tpuBnansHOR
HOMEHKJIATYpE.

Pemenne npakTHueckux 3aJaHUN MO KIAacCU(PUKALMU, HOMEHKJIATYype U XUMHUYECKUM
(dopMysilaM HEOPraHMYECKHUX BELIECTB PA3IUYHBIX KJIACCOB (YrapHbIM ras, yrieKuciblid
ra3, aMMHaK, TalleHas U3BECTh, HETAIIEHas! U3BECTh, IUTHEBASA COAA U APYIHX): Ha3bIBATh
U COCTaBJIATH POPMYJIIbI XUMHUUECKHUX BEIIECTB, OMPEACIIATh MPUHAICKHOCTD K KJIACCy.
Hctounuku xumudeckoi nuapopmaiuu (CpeacTB MaccoBoit undopmanuu, cetb MIHTEpHET
u apyrue). [louck nadopmanuu no Ha3BaHUAM, UAEHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2.
dusuko-
XUMHYECKHE
CBOICTBaA
HEOPraHUYECKUX
BCIIIECTB

OcHoBHOE€ CoacpKxaHue

10

Teopernueckoe o0yueHune

Metamnel. OOmue (¢u3MYecKue W XHMHUYECKHE CBOMCTBa MeTayioB. CrocoOsl
MOJYYEHHs. 3HAYEHUE METAUIOB U HEMETAUIOB B MPHUPOJAE U KUBHEACATEIbHOCTU
yelioBeka W opranu3moB. Kopposusi MeTamioB: BUAbI KOPPO3WHU, CIOCOOBI 3alllUThI
METAJIJIOB OT KOPPO3UHU

Hemetamnbl. O6nme ¢u3nyeckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIHMYHbBIC
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoThl OMOTr€HHBIX AJIEMEHTOB B PUPOJIE

XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEUIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJIHBIX COCTMHEHUN, BBICHINX OKCHIOB Y TUAPOKCHIOB

IIpakTuyeckune 3aHATHS

OK 01
OK 02
OK 04
OK 07
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IIpakTuyeckoe 3ansaTue 6. CocTaBieHue ypaBHEHUN XUMHUYECKUX PEAKIUN C y4acTHUEM
MPOCTBIX U CJOXKHBIX HEOPraHWYECKUX BEIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB
METaJIOB, HEMETAJJIOB U aM(OTEPHBIX IJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAHUI

1 aM(OTEPHBIX TUIPOKCUAOB; HEOPTAHUUECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 4

IIpakTnuyeckoe 3ansiTHe 7. PeleHne NpPaKTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX

3aIaHUIl Ha CBOWCTBA, COCTaB, MOJIydeHHE M 0€30MacHOE HCIOJIb30BaHUE Ba)KHEUIIHNX

HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM IEATETbHOCTH YEIOBEKA
Tema 3.3. OcHoOBHoOe coaep:xaHue 2 OK 01
Vnentudukanus | jjagoparopnbie 3anstus 2 OK 02
HEOPraHUYECKHUX OK 04
BEIIIECTR JlabopatopHoe 3ansiTue Ne2 «nenTudukanus HEOpraHUYECKUX BEUIECTBY. OK 07

Pemenne 5SKCHEpUMEHTAIBHBIX 3a1ad [0 XWMHUYECKMM CBOMCTBAM METAUIOB H

HEMETAJUIOB, II0 PACIIO3HABAHUIO U NOJIYYEHHUIO COCIMHEHUI METAJUIOB U HEMETAJIJIOB. 9

Wnentuduxanusi HEOPraHM4eCKUX BEUIECTB C MCIOJIb30BAaHUEM UX (DU3HKO-XUMUYECKUX

CBOMCTB, XapaKTEpPHbIX KaueCTBEHHBIX peakuui. KadecTBeHHblE peakuuu Ha cyibdar-,

KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHUS
Paznen 4. CTpoeHue u CBOMCTBA OPraHUYECKUX BelIeCTB 26
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccudukanus, | TeopeTnueckoe 06yueHune 2 OK 02
CTPOCHHC U [losiBneHue u pa3BUTHE OPTaHUYECKON XUMUM KaK HaykH. lIpeamer oprannueckoin OK 04
HOMCHKJIaTypa  [XUMHUU. MecTo U 3HaUeHHE OPTaHUYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HayK. OK 07
OpraHMYEeCKUX  |XUMHUYECKOE CTPOECHUE KAK IOPSAIAOK COEAUHEHMsST aTOMOB B MOJIEKYJIE COIVIACHO MX
BEILECTB BaJICHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUM XUMHUYECKOI'O CTPOEHUS OpPraHUYECKUX

coenuHeHud A.M. DBytiepoBa. VYTriepoAHBI CKEIET OPraHUYEeCKOM MOJIEKYJIBI. 2

3aBUCHUMOCTh CBOWMCTB BEIIECTB OT XUMHUYECKOTO CTpOEHUs Mojekyid. M3omepus u
U30MEDBI.

[lonsitue o ¢ynkuuoHanpHOW rpymme. Pagukan. [lpuHnuner — kmaccudukamum
OpPraHMYEeCKUX COEAMHEHUM. MexIyHapoaHass  HOMEHKJIATypa W IPUHIIUIIBL
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HOMEHKJIATypbl ~ OopraHudeckux  coeauHeHuid. [lonsitue 00  a3oTcopeprkaniux
COEJIMHEHUSX, OMOJIOTMUECKU aKTHBHBIX BelllecTBax (yrjieBojax, >kKupax, Oeinkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUSIX (MOHOMEP, MOJIUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATUA

IIpakTuyeckoe 3ansaTue 8. HomeHknaTypa OpraHMYeCKHX COEIUHEHUN OTACIIbHBIX
KJIACCOB (HACBIIICHHBIE, HEHACHIIICHHBIC U apOMAaTHUYECKHUE YTJIEBOJOPOJbI, CIUPTHI,
(dbeHOoBI, albIeruabl, KETOHBI, KapOOHOBBIE KUCIOTHI M Jp.) COCTaBJICHHE TOJHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (OpMYST OpraHWYECKHWX BEIIECTB OTIACIBHBIX KJIACCOB,
UCIIOJB3Ys WX HA3BaHUS MO CUCTEMATHYECKON M TPUBUAIBLHON HOMEHKJIAType (ITHIIEH,
aleTuJIeH, TIulepuH, (eHol, (opMalibAeTull, YKCyCHas KHCJIOTa, TIUIMUH). Pacuersl
npocTeiieit (opMyJibl OpraHMYECKON MOJIEKYJIbI, UCXO/S U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COCJIMHCHUH

OcHoBHOE coaep:xaHue

14

Teopernueckoe o0yuenue

OU3UKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COCAUMHECHUN OTAEIBHBIX KJIACCOB
(0cOOEHHOCTH KJIACCH(PUKALIMM U HOMEHKJIATYPbl BHYTPH KJIacCa; TOMOJIOTUYECKHUM Pl U
oOmiast gopmyna; uzoMmepusi; (PU3MUECKUE CBOMCTBA; XMMUUYECKHUE CBOMCTBA; CIIOCOOBI
NOJIy4EeHUS] ):

— TIpeleIbHbIE YTIeBOJAOPO/IbI (aJIKaHbl U IUKIIOANKaHbl). ['opeHne Merana Kak OJWH W3
OCHOBHBIX HMCTOYHHUKOB TeIJIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MNPUPOIHBIX
YTJIEBOJIOPOJIOB, HAXOXKIEHUE B MPUPOAE U IPUMEHEHHE AJIKAHOB;

— HempeaeNbHble (aJKeHBI, aJKWHbI W AJKaJHCHBbI) U apPOMATUYECKHE YTJIEBOJOPOJIHI.
['opeHne aneTusieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHU [JIi CBAPKU U
PE3KU METAIIJIOB

— KHUCJIOPOJACOJEPKAIME COCNUHEHUS (COUPTBI U (PEHOJIbI, KapOOHOBBIE KHCIIOTHI M
3Guphl, albIeruabl M KETOHBI, >KHUPbI, yriaeBojabl). IIpakTHdeckoe NpUMEHEHUE
ATWJIEHIJIMKONS, IuuepuHa, (enona. [Ilpumenenune Qopmanpiaernia, amneraabAeruia,
YKCYCHOM KMCIOTHI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MooIIHe CBOWCTBa
MBbLIA

OK 01
OK 02
OK 04
OK 07
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- a30TCOACpKAIHEC COCONHCHUA (aMI/IHLI )41 AMHWHOKHCJIOTHI, 6CJIKI/I).
BBICOKOMOJIGKYJI)IPHI)IE? COCIMHCHUA (CI/IHTGTI/ILICCKI/IC 151 6HOJIOFI/ILICCKI/I-8,KTI/IBHBI€).
MOHOMep, IMOJIMMCP, CTPYKTYPHOC 3BCHO. HOJII/IMepI/IBaHI/IH OTHJICHA KaK OCHOBHOC
HalIpaBJICHUC CT'O UCIIOJIb3OBAHHA.

['eneTndeckas CBs3b MCIKAY KJIaCCaMHU OPTaHUYCCKHUX COCI[I/IHGHI/Iﬁ

IIpakTnyeckue 3aHATHS

HpaKTI/I‘IeCKOC 3ansaTHe 9. CBoiicTBa OpPraHUYCCKUX COGI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIaCCOB
(TpI/IBI/IaJII)HaSI n MCXKAYHApOOIHAasd HOMCHKIIATYpad, XHUMHYCCKUC CBOﬁCTBa, CITOCOOBI
HOJIy‘-IGHI/IH)I MMpCaACiIbHBIC (aJIKaHBI n ]_II/IKJIOElHKaHBI), HCIIPCOACIIbHBIC (aHKGHBI, AJIKUHBI 1
aHKaI[I/IGHBI) H apOMAaTHYCCKHUC YITICBOAOPOAbI, CIIMPTHI U q)eHOJIBI, Kap6OHOBBIC KHCJIOTBI
)51 3(1)HpI)I, AJIbACTUABI W KCTOHBI, aMHMHBI W aAMHHOKHCIIOTBI, BBICOKOMOJICKYJISIPHBIC
COCIUHCHMU:. 3aﬂaHI/IH Ha COCTaBJICHHUC ypaBHGHI/Iﬁ XUMHUYCCKHUX peaKuHﬁ C y4aCTHuCM
OPraHMYCCKUX BCIICCTB HA OCHOBAHWH MX COCTAaBa M CTPOCHMUA

IIpakTuueckoe 3anaTue  10. CocraBiaeHue cxem peakiuid (B TOM YHCIE TI0
MPEJIOKEHHBIM I1IEMIOYKaM TMpEeBpaIleHui), XapaKTepu3yrIuX XUMHUYECKHUE CBOMCTBA
OPTraHUYECKUX COEAUHEHUM OTAENIbHBIX KJIACCOB, CHOCOOBI MX IMOJYyYECHHUS U Ha3BaHUE
OPraHUYECKUX COCAMHEHUN MO TPUBHAIBHOM WA MEXIYHAPOAHOM CHCTEMATHYECKOMN
HOMEHKJIATYpE.

IIpakTnueckoe 3ansatue 11. PemieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX
3aJJaHAM HA CBOMCTBA OPraHUYECKUX COCIUHEHUN OTAEIbHBIX KJIACCOB

JlaGopaTopHble 3aHATUA

JlabopaTopHoe 3ansitue Ne 3 “TIpeBpanieHus OpraHM4eCKUX BEIIECTB IPU HATPEBAHUU .
[Tonydyenue 3TuIeHa U U3y4€HHE €ro CBOMCTB. MoaenrpoBaHrue MOJIEKYJI U XUMUYECKUX
IIpEeBpaLICHUI Ha IPUMEpPE 3TaHa, 3TUJIEHA, AallETHIICHA U JIp.

Tema 4.3.
Nnentndukarus

OcHOBHOE coJiep:KaHue

Teopernueckoe o0yyenune

OK 01
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OpraHUYECKUX buooprannueckue coenuHenus. IlpumeHeHue u OuojOrMYecKas pojb YIJIEBOJIOB. OK 02
BEILIECTB, UX OxuciieHre yTrieBOJ0B — UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O6s1acTu MpUMEHEHUS OK 04
3HAYECHUE U amuHoOKucHoT. [IpeBpaiienust OenkoB muid B opraHuszMme. buonorumdeckue GyHKIUU OK 07
IPUMEHEHHE B oenkoB. buonormyeckue ¢yHkuuu >kUpoB. Poib opraHuueckoil XMMHH B pEIICHUU
OBITOBOM U npo0JieM MUIIEeBO 6€301aCHOCTH
NPOU3BOACTBCHH | Pojb OpraHmdeckoil XMMHH B PEIICHUU MPOOJIEM >HEPreTUYecKoil 0e30macHOCTH, B
OH EATETBHOCTH | pa3BUTHH MEIUIIMHBI, CO3JJAHUU HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB SHEPrUU
YeoBeKa (ayIbTEepHATUBHBIE UCTOYHUKHU SHEPrun). OnacHOCTh BO3JICUCTBUS HA JKUBBIE OPTaHU3MbI

OpPTraHUYECKUX BEIIECTB OTAEIBHBIX KJIAcCOB (YTIEBOAOPOIBI, CIUPTHI, (PEHOIHI,

XJIOPOPTaHUYECKHUE MPOU3BOJIHBIC, AIBJACTUIIBI U JIP.), CMBICT MOKa3aTessl MpeaebHO

JOMYCTUMOM KOHIICHTPAITUU

JlaGopaTopHble 3aHATUA

JlabopatopHoe 3ansaTue Ned4 “Vnentudukanus OpraHMueCKUX COCAUHEHUN OTIEIbHBIX

KJIACCOB”

Nnentudukaius OpPraHUYECKUX COCAUHEHUM OTIEIbHBIX KJIaccoB (Ha MpUMeEpe

albACTUIOB, Kpaxmajia, YKCYCHOM KHCIJIOTHI, OCJIKOB W T.II.) C HUCIOJIb30BaHUEM HX

(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuil. JleHaTypaius

Oenka mpu HarpeBaHuu. lIBeTHble peakuuu OenkoB. BO3HHKHOBEHHE aHAIUTUYECKOTO

CUTHaJa C TOYKW 3PEHUS] XUMUUYECKUX TMPOIECCOB IMPHU MPOTEKAHWU KaueCTBEHHOMU

peaKkIuu, MO3BOJIAIONIEH UASHTUPUIIUPOBATH MPE/JI0KEHHBIE OPraHUYECKUE BEIEeCTBA
Pazgen 5. KuHernmyeckue M TepMOJAMHAMHUYECKHE 3aAKOHOMEPHOCTH TMPOTEKAHUA XHUMHUYECKHX
peakuui
5.1 CkopocThb OcHoBHoOeE coaep:xaHue OK 01
XUMHYECCKUX Teopernueckoe o0yueHnue OK 02
DCAKLIHH. CKOpOCTh pEaKIuu, €€ 3aBUCUMOCTh OT Pa3MyHbIX (PaKTOPOB: MPUPOLI PEArupPyOIIUX OK 04
XHMHIECKOS BEILIECTB, KOHIICHTPAI[MU pEarupyrolIux BEIIECTB, TEMIEpaTypbl ¢  IUIOLIAIU OK 07
paBHOBECHC PEAKIMOHHOM IOBEPXHOCTH. TemtoBble SP(EKTbI XMMHUYECKMX pPEAKIUH. JK30- H

OHAOTCPMHUICCKHUC, pCAKITHNH.
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O6paTuMoCTh peakinii. XMMHUYECKOE€ PaBHOBECHE M €ro CMEIICHUE MOoJ JeHCTBHEM
pa3MYHBIX (PaKTOPOB (KOHIICHTpAIUsl PEareéHTOB HIJIM MPOJYKTOB PEaKIUH, JaBJICHHE,
TeMmreparypa) s CO3JaHWsS ONTHUMAJBHBIX YCJIOBHUH MPOTEKAHUS XUMHYECKHUX
npoueccoB. [Ipunuun Jle [larense

IIpakTHyeckue 3aHATHS 2 OK 01

IIpakTuyeckoe 3ansitue 12. PemeHue NpakTUKO-OPHUCHTUPOBAHHBIX 3aJaHU Ha OK 02

aHanm3 (haKTOpOB, BIUSIOMIMX HA MU3MEHEHHE CKOPOCTH XMMHYECKOH pEeakIuu, B T.4. C K 2.5

TIO3UITMI PKOJIOTUYECKH 11eTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOU ACSATEILHOCTH

B LIEJISIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOUIei MPUPOAHON CPEIBbL. 2

Pemenue nmpakTuko-oprueHTUPOBAHHBIX 3aJjaHUM Ha NpuMeHeHue npuniuna Jle-Illarense

JUTSL HAXOKJICHUSI HAMPABIICHUS CMEIICHUS PaBHOBECHS XUMHUYECKOW PEaKIuu U aHau3

($hakTOpOB, BIUSIOMKX HA CMEIICHHE XUMHUECKOTO PABHOBECHS
Paspnes 6. PacTBopsl 4
Tema 6.1. OcHoBHoOE coaep:xaHue 2 OK 01
[MousTre o Teoperuueckoe 00yueHnue 2 OK 02
pacTBopax PacTBopeHune kak (u3nKo-xMMHUYeCKHl mpouecc. PactBopel. CiocoObl MPUTOTOBIICHUS OK 07

pactBopoB. PactBopumocTh. MaccoBas n0Jis pacTBOPEHHOro BemiecTtBa. CMbICh K 2.5

nokaszaTtensi MpeAebHO JIOMYCTUMOM KOHIIGHTPAIlMd W €r0 HCIOJIb30BaHHE B OICHKE

IKOJIOTUUYECKOM 0€30MacHOCTH.

[IpaBuiia HKOJIOTUYECKH 1I€IE€CO00Pa3HOro MOBEICHUS B OBITY U TPYAOBOM JEATEILHOCTU 2

B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHOU Cpelbl; OMacHOCTh

BO3JICHCTBUSI HA KUBBIE OPTaHU3MbI OTIPEJICTICHHBIX BEIIECTB.

Pemenne  mpakTUKO-OPUEHTUPOBAHHBIX  PACUYETHBIX  3aJaHUl  HA  PacTBOPHI,

UCIIOJIb3yeMble B OBITOBOW M MPOU3BOACTBEHHOH JIE€ATEILHOCTH YEJIOBEKa
Tema 6.2. OcHoBHoOe coaep:xaHue 2 OK 01
Uccnenosanue  |JIaGopaTopHble 3aHATHSI 2 OK 02
CBOUCTE JlaGopatopnoe 3anaTue Ne 5 «[IpuroTopieHue pacTBOPOBY. ) OK 04
pacTBOpOB [IpurotoBneHne pacTBOPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpaluu (C MPaKTUKO- [IK 2.5
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OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U OIIPEICTICHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB

IIpodeccnoHAIBLHO-OPUEHTUPOBAHHOE COAEPKAHME

Paznen 7. XuMus B ObITY M IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH YeJI0BEKA

Tema 7.1 Xumus
B OBITY U
MIPOU3BOJICTBEHH
OH IeSITEIbHOCTU
yeJioBeKa

OcHoOBHOE coaepxaHue

»

Teopernueckoe o0yuenme

Hogelinme 1OCTHXKEHUST XUMUYECKON HAYKU U XUMUYECKOU TEXHOJIOTUH. Ponb Xumun B
00eCIIeYeHNN 3KOJIOTHUECKON, DHEPTrEeTUIECKON W THUIIEBOW OE30MacHOCTH, Pa3BUTHU
MenuuuHbl. [lpaBuiia moucka M aHaiu3a XUMHYECKONW HHGOpMAlUM W3 Pa3IMUHbBIX
UCTOYHUKOB (Hay4yHass M y4yeOHO-Hay4yHas JuTepaTypa, CpEACTBa MacCOBOM
uHpopmanuu, cetb MIHTEpHET)

IIpakTuyeckue 3aHsATHS

IIpakTuyeckoe 3ansaTue 13. [louck u aHamu3 KEWCOB O MPUMEHEHUH XUMHUYECKUX
BEIIIECTB U TEXHOJIOTUM ¢ yueToM Oyayiiei npodeccuoHaIbHOM IeITeTbHOCTH MO TEMaM:
BAKHEUIINE CTPOUTEIBHBIE MaTEPHUANbl, KOHCTPYKIIMOHHBIE MaTEpUabl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuaibl [Jis S3JEKTPOHUKH, HAHOMATEpHUANIbl, TEKCTUJIbHBIE BOJIOKHA,
WCTOYHUKU ODHEPTrUd, OPraHWYeCKUEe ¢ MUHEpAIbHbIC YAOOPEHUS, JEKApCTBEHHBIC
BEII[ECTBA, OBITOBAS XUMHUSI.

IMpakTuyeckoe 3anatue 14. 3ammra: [IpencraBienue pe3yabTaTOB PEIICHUs] KEHWCOB B
dhopmMe MUHH-JIOKJIa/Ia ¢ Ipe3eHTalueH

OK 01
OK 02
OK 04
OK 07
IIK 2.5

IIpomexyTouHasi aTTecTanus Mo AMCUUILINHE (U PepeHIMPOBAHHBIH 3a4€T)

Bcero

72
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3.YCJOBUS PEAJIM3AIIMA YUYEBHOM JJUCHOUTLTAHBI

3.1. MarepuajbHO-TeXHHYeCKOe 0OecrnedeHue
Kabuner ecTecTBeHHOHAyYHBIX NHUCIMIUIMH, OCHAIICHHBIH B COOTBETCTBUHU C
npuioxenuem 3 OITOIT.

3.2. UndpopMannonHoe odecnevyeHne peajin3anny NporpaMmmbl

Jlnst peanuzanmm mporpaMMbl  OMOIMOTEUHBINH (GOHA 00pa3oBaTEIHHON
OpraHU3alMA YKOMIUICKTOBAH TICYaTHHIMA U (WJIU) DJICKTPOHHBIMUA W3JIAHUSIMH,
PEKOMEH/I0BaHHBIMH JJI UCIIOJIb30BaHUs B 00pa30BaTEILHOM IpOIIECCe.

3.2.1. OcHOBHBbIE IEYATHbIC U JJIEKTPOHHbIC U3IAHUS

1. T'abpuensn, O. C. Xumus: 10-i kiacc: 6a30Bbli ypoBeHb : yueOHuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-e u3f., crep. — MockBa:
[IpocBemenne, 2023. — 128 c. — ISBN 978-5-09-107222-8. — Tekcr:
ANIEKTPOHHBIN //  JlaHb: BneKTpoHHO-OMONMMoOTeuHass cucrema. — URL:
https://e.lanbook.com/book/335039 (mata obpamienus: 27.09.2023). — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

2. T'abpuensu, O. C. Xumus: 11-i kmacc: 6a30BbIli ypoBeHb: yueOoHuk / O. C.
[Ma6puensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-¢ u3f., crep. — MockBa:
[Tpoceemenne, 2023. — 127 c. — ISBN 978-5-09-103623-7. — TexkcT:
ANEKTPOHHBIN //  JlaHb: 3nekTpoHHO-OMONMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/335036 (mara obpamenus: 27.09.2023). — Pexum
JOCTYyTIA: JISl aBTOPHU3. MTOJIh30BaTEIICH.

3.2.2. JlonoiHUTEIbHbIE HCTOYHUKH

1. Epoxun, FO. M. Xumusa nis npodeccuili 1 CreruaibHOCTe TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOIO MpopuiIel : yuyeOHHK JUIsl CTYH. YUPEXKIECHUH Cpe.
npod. ob6pazosanus / FO. M. Epoxun, U. b. KoBanesa. - 8-¢ u3zn., crep. - M.:
N3narensckuii nientp "Axkagemus", 2021. - 496 c¢. - ISBN 978-5-4468-7897-0.
— TeKcT: HenOCPEACTBEHHBIN.

2. Huxonbckuii, A. b. Xumusi: y4eOHMK UM TPAKTUKYM [JIsi  CPEIHETO
npodeccuonansuoro oopazoanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3., nepepad. u non. — Mocksa: UznarensctBo FOpaiit, 2023. — 507 c. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr:

anekTpoHHbI // O6pa3oBarenbHas T1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537 (mara oOpamenus: 15.12.2023). — Pexum
JOCTYTIA: JISl aBTOPH3. MTOJIh30BaTEIICH.

3. Amneesa, I'. JI. Xumus: crnpaBounoe nocooue / I'. JI. ABgeeBa. — Mockasa:
YMIL XKAT, 2022. — 184 c. — Tekcr: amekrponasrd // YMI XKT:

anekTpoHHast oubmmoreka. — URL : http://umczdt.ru/books/1303/261970/ —

Pexxum nocrtyma: s aBTopr3. MOJIb30BATEIIEH.
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4. KOHTPO.Ib U OIEHKA PE3YJIbTATOB OCBOEHU
YYEBHOU JUCIHUIIJIMHbI

KoHTposib M OlleHKAa pPAacCKpBIBAIOTCA Ye€pe3 JUCIHUIUIMHAPHBIC PE3yJIbTAThl,
YCBOCHHBIC 3HAHUS M MPUOOPETEHHBbIE OOYyYalOIIUMMUCS YMEHUs, HalpaBJICHHbIC Ha
dbopmupoBaHre 001UX U MPOGHECCUOHATBHBIX KOMIETEHIUH.

Oo6masi/npodeccuonanbHas
KOMIIETEHIINS

Paszgen/Tema

THIl OeHOYHBIX MEPONPUATHI

OK 01.

Bribupats ciocoOst
pelieHus 3a1a4
npohecCHOHABLHOM
JIeSTEIbHOCTH
MMPUMCHHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM

P1, Temsr 1.1, 1.2

P2, Temsr 2.1.,2.2, I1-o/c

P 3, Temnr 3.1., 3.2, 3.3, I1-o/c
P4, Temrr 4.1, 4.2, 4.3, I1-o/c
P 5, Tema 5.1

P 6, Temsl 6.1, 6.2, IT-o0/c

P 7, Temsr 7.1, I1-0/c

- YCTHBIH OIIpOC;

- TECTUPOBAHUE;

- camMocTosITeIbHas paboTa;

- IPAKTUYECKOE 3aHATHUE;

- 1abOpaTOPHOE 3aHATHUE;

- nuddepeHIIMPOBAHHBIN 3a4€T

OK 02. Hcnonbs3oBaTh
COBPEMEHHBIE CPEJICTBA
MIOWCKA, aHAJIHM3a U
UHTEPIIpETaIuu
UHPOpPMALIUHU U
UH(pOpPMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEH U 33124

P1,Temal2

P 3, Temsr 3.1., 3.2, 3.3, IT-o/c
P4, Temsr 4.2, 4.3, I1-o/c

P 5, Tema 5.1

P 6, Temsr 6.1, 6.2, IT-o/c

P 7, Temsl 7.1, IT-o/c

- YCTHBIH OIIpOC;

- TECTUPOBAHUE;

- caMocTosITeIbHas paboTa;

- IPAKTUYECKOE 3aHATHUE;

- 1abOpaTOPHOE 3aHATHUE;

- nudepeHITMPOBaHHBIN 3a4eT

po(hecCHOHATLHOM

NEATeTLHOCTH

OK 04. P 2, Temsr 2.2, I1-o/c - YCTHBIH OIpOC;
D deKkTuBHO P 3, Temsl 3.3 - TECTUPOBAHMUE;

B3aUMOJICUCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

P4, Temnr 4.2, 4.3, I1-o/c
P 6, Tems! 6.2, I1-0/c
P 7, Temn 7.1, I1-o/c

- caMocTosiTenbHas paboTa;

- IPaKTUYECKOE 3aHATHE;

- 1abopaTOPHOE 3aHATHUE;

- i pepeHIMPOBAHHBIN 3a4eT

OK 07

CopneiicTBOBaTh COXPaHEHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUA 00
U3MEHEeHHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3PPHEKTUBHO
JIECTBOBATE B
Ype3BbIYAHBIX CUTYaIUIX

P 4, Temsr 4.1, I1-0/c
P 6, Temsr! 6.1, I1-o/c
P 7, Temn 7.1, I1-o/c

- YCTHBIH OIIpPOC;

- TECTUPOBAHHUE;

- caMocTosiTeNbHas paboTa;

- IPaKTUYECKOE 3aHATHE;

- 1abopaTOpPHOE 3aHATHUE;

- i pepeHIMPOBAHHBIN 3a4eT
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