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Pabouas nporpamma yueonoit qucuumnael OYI1.10 XUMUS pa3zpaborana B COOTBETCTBUU
¢ TpeOOBaHUSAMH:

- (emepanbHOrO TOCYIAPCTBEHHOTO 0Opa3zoBarenbHoro cranaapra (nainee — ®I'OC) cpennero
oO1mero o0pa3oBaHus;

- (eepaNbHOTO TOCYAAPCTBEHHOTO CTAHIAPTa CPEAHETO MPOGECCHOHATBHOIO 00pa30BaHUs
(manee — CIIO) o cienmanibHOCTH 21.02.19 3emiieycTpoiicTBO

- PEKOMEHAIUAMHE 10 OPTaHMU3aLUU TOIYUYEHHs CpeHEero oomero oopa3oBaHus B Mpeaenax
OCBOEHHUSI 00pa30BaTENBHBIX MPOrpaMM cpefaHero mnpodeccHoHaIbHOro o00pa3zoBaHusl (MHCHMO
JlemapTaMeHTa TOCYAapCTBEHHOW TOJIUTUKKA B cdepe MOAroTOBKH pabounx kagpoB u JI1O
Muno6puayku Poccun ot 01.03.2023 Ne 05-592),

npuUMepHO pabodell mporpaMMbl  00IIE00pa30BATEIbHON AMCUUIUIMHBL «XUMUS»  UISA
npodeccuoHanbHbIX ~ 00pa3oBaTeNbHBIX  OpraHu3aluii, pexkomMeHaoBaHHOW  DenepaibHBIM
roCy/1apCTBEHHBIM OIO/KETHBIM 00pa3zoBaTeNTbHBIM YUPEKICHUEM JIOTIOJTHUTEIILHOTO
npodeccuoHaibHOr0 obOpazoBanus «HCTUTYT pa3BuTHs oOpazoBaHus» (manee — PI'BOY JIIIO
HPTIO), nporokon Ne 14 ot «30» HosiOpst 2022r.

[punoxenne k OIIOIl no cnemuaabHocT 21.02.19 3emJieycTpoiicTBO, YTBep:KIeHHOM
npuka3oM aupexrTopa ot 04.04.2023 Ne 039-1/0.

CornacoBana Ha 3acelaHuU Kadeapbl 001ero oopa3oBaHus
ITpotokon Ne 7 ot «10» mapra 2023 r.

CornacoBana Ha MeTOAMYECKOM COBETE «Y pAIbCKUH KOJUIICIK HEIBIYKUMOCTHU U YITPABJICHUS
[Iporoxon Ne 4 ot «20» mapra 2023r.
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1. O0masi xapakrepucTuka padoyeil nporpaMmbl 0011e00pa30BaTeIbHOM
AUCHHUILVINHBI «XHUMHS»

1.1.Mecto Y4eOHOH  JAUCHUIIMHBI B CTPYKTYpe OCHOBHOM
npogeccnoHaIbLHOKH 00pa30BaTeJIbHON MPOrPAMMBI.

Oo6mieobpazoBaTenpHas qucHUIUIMHA OVIL.10 XUMUSI sIBIsIeTCST 0053aTeIbHOM
4yacThlo 00IIe00pa30BaTEeNLHOTO IHKJIAa oOpas3oBaTenbHOM mnporpammbl CIIO —
IporpamMMbl MOArOTOBKHM CHEUaNIUCTOB cpeaHero 3BeHa (mamee — IIIICC3) mo
CIEIHUAIBHOCTSM  cpefaHero  mpodeccmoHanpbHOro  oOpazoBanms:  21.02.19
3eMIIeyCTPOUCTBO TEXHOJIOTUYECKOTO MPOouiIsi 00pa3oBaHUs.

VYuebnasa aucuumivHa OVIL10 XMMUS OTHOCUTCS K NPEAMETHON 001acTu
®I'OC cpennero obrero oopazoBanus «EcTecTBEeHHbIC HAYKN.

1.2. Ileam ¥ NJIaHUpPyeMble pe3yJIbTATHI OCBOEHHUsI yIeOHOI
AMCUUILINHBIL:
1.2.1. Ileab o0meodpa3oBaTeIbHOM IUCHTUNINHBI

@opMHUpOBaHUE Yy CTYACHTOB IIPEICTABICHUSA O XUMUUECKON COCTABIIAIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI IIPUHATHUSA PELICHUN B )KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYalLUAX, OTBETCTBEHHOI'O IIOBEJACHUS B IIPUPOJHOMN CpEIE.

3ajaun TUCUMIUIAHBL

chopMHpOBAaTh TOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXAIOIIEH Cpelie, UEeJOCTHOM HAYYHOM KapTHUHBI MHUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

pPa3BUTh YMEHUS COCTAaBIATH (POPMYJIbI HEOPTaHUYECKHX M OPraHUYECKUX
BEILIECTB, YpPaBHEHUS  XMMHUYECKHX  pEaKlHil, OOBACHATb HMX  CMBbIC]H,
WHTEPIIPETUPOBATH PE3YJIbTATHl XUMUUECKUX IKCIIEPUMEHTOB,

chopMHpOBAaTh  HABBIKM  NPOBEICHUS  MPOCTEUIIUX  XUMHUYECKUX
HKCIIEPUMEHTOB C COOJIIOJIEHUEM MPABUJI 0€30IaCHOI0 OOpalleHHsl C BEIECTBaMU U
71a060paTOPHBIM 000PYIOBAHUEM;

pa3BUTh YMEHMs HCIIOJIb30BaTh MH(OPMALMIO XUMHYECKOIO XapakTepa H3
Pa3JIMYHBIX UCTOYHUKOB;

pa3BUTh yMEHHUA IIPOTHO3UPOBATH IOCIEACTBUS CBOCH JEATEIBHOCTH U
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB;

c(hopMHUPOBATH YMEHHUS MMPOTHO3UPOBATH MOCIEICTBUS CBOCH ESITEIbHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX MPOU3BOJCTBEHHBIX MPOIECCOB;

chopMHUpPOBATh TOHUMAHUE 3HAYUMOCTU JTOCTHKEHUN XUMHUYECKON HAYKH U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 MTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyembie pe3yJibTaThl 0CBOEHUsI 00111e00pa3oBaTeIbHOM
aucuIIMHbBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
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[Tnanupyemble pe3yabTaThl OCBOSHUS YIeOHON AUCIMIUIMHBI OYI1.10 XUMUS

NpeIMeTHbIX:

1) npencraBieHus 0 MeCT€ XMMUU B COBPEMEHHOW HAyYHOH KapTUHE MHUPA;
IIOHUMAaHUE POJIM XMMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA; IOHUMAHUE POJIH
XUMHHU B POPMHUPOBAHUH KPYro3opa v (PyHKIMOHAIBHON I'PaMOTHOCTH YeJIOBEKA JJIs
peleHns MPaKTUYECKUX 3aa4;

2) BIAJEHHE OCHOBOIIOJIATAIOIIMMH XUMHUYECKUMH TMOHATUSAMHU, TEOPHUIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMH; yBEPEHHOE  IIOJIb30BAHUE  XMMHYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BiasieHue OCHOBHBIMHM METOJIaMU HAYYHOI'O MO3HAHUS, UCIIOJIb3yEMbIMU B
XUMUU: HaOJIIOJIEHUE, ONMCAaHUE, U3MEPEHUE, IKCIIEPUMEHT; YMEHUE 00padaThIBaTh,
OOBSICHATH PE3yJbTaThl MPOBEACHHBIX OIBITOB U J€1aTh BBIBOJbI, TOTOBHOCTh U
CHOCOOHOCTh MPUMEHATH METOBI TIO3HAHMS IIPU PELIEHUH MTPAKTUUYECKUX 3a/]a4;

4) yMmeHus [aBaThb KOJIMYECTBEHHBbIE OLIEHKM W NPOBOAUTH PACUETHI I10
XUMHYECKUM (POpMYJIaM U ypaBHEHUSIM;

5) BiageHue MpaBUJIAMU TEXHUKM O€30IaCHOCTH TPH HUCIOJIb30BAaHUU
XUMHUYECKUX BELIECTB;

6) COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHWIO K XUMHUYECKON HuHpopmaiuu,
MOJIy4a€MOW U3 Pa3HBIX UCTOYHUKOB.

JIMYHOCTHBIX:

1) poccuiickylo TrpaxAaHCKyl0 HJIEHTUYHOCTb, MATPUOTH3M, YBAXKEHUE K
CBOEMY Hapoy, YyBCTBAa OTBETCTBEHHOCTH Tepea PonuHOM, ropI0CTH 3a CBOM KpaW;

2) TrpaXJaHCKyH IMO3UIUI0 KaK aKTMBHOIO M OTBETCTBEHHOIO YJieHa
pPOCCHICKOTO OOIIECTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE TMpaBa U
00513aHHOCTH, YBa)KAIOIIIETO 3aKOH U PABOIOPSIOK;

3) TOTOBHOCTH K CiyeHut0 OTeuecTBy, €ro 3aluTe;

4)popMupoBaHuE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAaJoOre

KYJBTYp, OCO3HAHHE CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;
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5) dopMupoBaHrE OCHOB CaMOPa3BUTHUS U CAMOBOCITUTAHHS B COOTBETCTBUU C
OOIIIEUeTOBEYECKUMU LEHHOCTAMH M HJeajaMH TPakJaHCKOTO OOIIecTBa,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM OTBETCTBEHHOM
JeSITEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEJICHUE B MOJUKYIBTYPHOM MHUPE, TOTOBHOCTb
U CIOCOOHOCTh BECTH JHUAJNOT C JPYTMMH JIIOJbMH, JOCTUTaTh B HEM
B3aMMOTIOHUMAHWSI, HAXOJUTh OOIIHE eI U COTPYTHUYATH JJIS UX JOCTHIKEHUS;

7) HaBBIKM  COTPYJHHYECTBAa CO CBEPCTHUKAMH, B3pOCIBIMH B
oOpa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOH, YYeOHO - HCCIIEeI0BaTEIhCKOM,
MIPOCKTHOM U APYTUX BUIAX ACATEIHHOCTH;

8) HpPaBCTBEHHOE CO3HaHME M IOBEJCHHE Ha OCHOBE YCBOEHUS
OO0IIIeYeT0BEYECKUX IEHHOCTEH;

9) TrOTOBHOCTH U CIOCOOHOCTH K OOpa3oBaHHWIO, B TOM YHCIE
caM000pa30BaHUIO, CO3HATEILHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIEIIHOU MPOo(heCCUOHAIBHON 1 O0IIECTBEHHOM AESATEIbHOCTH;

10) acTeTrueckoe OTHOIIIEHUE K MUDY;

11) npuHsATHEe W pean3alui0 IIEHHOCTEN 3I0POBOTO M Oe3omacHOro obOpasa
KU3HHM, HEMPUATHE BPEIHBIX TMPUBBIYEK: KypEeHHs, YNOTpeOJIeHHnEe aaKoroJs,
HApPKOTHKOB;

12) OGepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYTUX JIOACH, yMEHHUE
OKa3bIBaTh MEPBYIO ITOMOIIIb;

13) oco3HanHbIii BEIOOP Oyayieit npodeccuu;

14) QopMupoBaTh IKOJOTHYECKOE MBIIUICHHE, TMOHUMAHUE BIUSHUS
COLIMAJIbHO-PKOHOMHUYECKUX TPOIIECCOB HAa COCTOSHUE MPHUPOJHON U COIMAIBHOU
CpeIlbl; IPUOOPETEHHE OMBITA KOJIOTO-HAPABICHHON JACATEIHHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHE K CO3JIaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
IIPUHATHUS [IEHHOCTEN CEMENHOU KU3HU.

MeTalpeIMEeTHBIX:



1) yMeHne caMOCTOSITENIBHO ONPENENsATh LEIU AESATENbHOCTH U COCTaBIISATH
IUIaHbl  JIESITEIBHOCTH; CAMOCTOSITEJIbHO  OCYLIECTBJISATh, KOHTPOJHMPOBATH M
KOPPEKTUPOBATh JIEATEIIBHOCTh; HCIOJIb30BATh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKEHHSI TIOCTABJICHHBIX LEJEN U pean3alii IJIaHOB AESITENIbHOCTH; BIOUPaTh
YCIELIHBIE CTPATETUU B PA3JIMYHBIX CUTYAIUsX;

2) yMeHUEe NMPOAYKTUBHO OOIIATHCS, YUUTHIBATh O3UIUHU IPYTUX YHYACTHUKOB,
3¢ (dEeKTUBHO peniaTh KOH(PIUKTEI;

3) BlajgeHUWE HaABBIKAMHM [O3HABATEIbHOM, Y4eOHO-UCCIENOBATENBCKOU U
IPOEKTHON JESITeNbHOCTH, HaBBIKAMU pa3pelieHus NpoosieM; CIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY METO/IOB PEIICHHS MPAaKTHYECKUX 3a/ad,
IIPUMEHEHUIO METOOB ITO3HAHUS;

4) rOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEIbHOM HWH()OPMAUMOHHO -
MO3HABATENILHON JIEATEIbHOCTH, BJIaJICHHE HaBBIKAMH TOJydeHHs] MH(OpMaIuu U3
CIIOBapeil, yMEHHE OpPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(OpMAaIUH,
KPUTUYECKA OLEHUBATh MHTEPIPETUPOBATh HHPOPMALUIO, TMOIYYAEMYIO U3
pa3JIMYHBIX UCTOYHHUKOB;

5) yMeHuHe UCIoIb30BaTh CPEICTBA MH(POPMATMOHHBIX 1 KOMMYHHUKAIIMOHHBIX
texHonorui (manee- WMKT) B pelmieHMM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX
OpPraHM3allMOHHBIX 3a/Jad C COOJIOJeHHEM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, MPABOBBIX U ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

6) yMeHue OmpeaensaTb Ha3HayeHUuEe W (PYHKIUU Pa3IUYHBIX COLUATBHBIX
WHCTUTYTOB;

7) yMeHHE CaMOCTOSTEIbHO OLEHUBAaTh W NPUHHUMATh  pELICHMS,
ONPEENSIONIME CTPATETUIO MOBEAEHUS, C YUYETOM TPakIaHCKUX U HPABCTBEHHBIX
IICHHOCTEH;

8) BIaJeHUE S3BIKOBBIMH CPEICTBAMHU - YMEHHE SICHO, JJOTUYHO M TOYHO
u3JlaraTh CBOIO TOUKY 3pEHUS;

9) BmameHue HaBBIKAMHU T[IO3HABATENBHOW pedIeKCHH KaK OCO3HAHHS

COBCPIIACMBbIX HGfICTBHﬁ N  MBICIIMTCIIbHBIX IMPOOCECCOB, HX PE3YJIbTAaTOB H
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OCHOBaHHP'I, rpaHul CBOCIO 3HAHUA W HC3HAHHWSA, HOBBLIX ITO3HABATCJIBHBIX 3a1a4 U
CpeacTB Ux JOCTHIKCHUA.

Ocoboe 3Hauenue quciumiHa umeet npu hopmupoanuu U paputun OK u [1K



OO6mue u mpodeccuoHaIbHBIC
KOMITETCHITHH

[Tnanupyemsble pe3ynbTaTbl 00yUeHHS

OO6mmme

I[I/ICHI/IHJ'H/IHapHBIC

OK 01 Beibupatb criocoosl
pEIIeHUs 3319
podeCCUOHATLHON

eI TeTbHOCTH
[IPUMEHUTEIHHO K Pa3IHYHBIM
KOHTEKCTaM

B gactu TPYAOBOI'O BOCIIMTAHUA:

FOTOBHOCTb K  Tpydy, OCO3HaHHUE  IIEHHOCTU
MacTepcTBa, TpYy10Jio0ue;
TOTOBHOCTD K aKTUBHOMU JeATEeTbHOCTH

TEXHOJOTMYECKOW M COLMAJIbHOW HaNpaBlIeHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATh, IFIAHUPOBATH H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTS;
MHTEpEC K PasMYHbIX cdepaM TpodheCcCHOHATHLHOM
eI TeIbHOCTH,

OBnasneHue YHHUBEPCATbHBIMU
MMO03HABATEIILHBIMU JICHCTBUSMU:

a. 0a30BBIC JTIOTUUECKHE JICUCTBUS:
CaMOCTOSITENILHO (POPMYIHPOBATH U aKTyaTU3UPOBATH
po0JIeMy, pacCMaTpUBAaTh €€ BCECTOPOHHE;
yCTaHABIMBAaTh  CYIIECTBEHHBIM  MPU3HAK  WJIH
OCHOBaHUsS JUIs CpaBHEHUS, KilacCHPHUKAIK W
0000IICHHS;

OTIPEICIIATH IENIN ACSITEITLHOCTH, 331aBaTh MapaMeTPhI
U KPUTEPUU UX JOCTUKCHHUS,

BEISIBJISITH  3AaKOHOMEPHOCTH W TIPOTHBOPEUHS
paccMaTpUBAEMBIX SIBICHUSX;

BHOCHTH KOPPEKTHBBI B JICATSIIBHOCTD,

y4eOHBIMU

B

BJIa/JICTh CUCTEMOW XUMHYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATralolMe TMOHATUSA (XUMUYECKUN DJIEMEHT, aTOM,
DIICKTPOHHAs 000JI0UKa aTOMa, S-, P-, d- AIEKTPOHHBIE OPOUTAIIH
ATOMOB, HOH, MOJIEKYIIa, BaJICHTHOCTb,
DIIEKTPOOTPHULATEILHOCTD, CTENEHb OKHCICHHUS, XMMHYECKas
CBsI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM, yriaepoaHbIH
cKesneT, (yHKUMOHANbHas TIpylna, paaudkal, H30Mepus,
M30MEpPbI, TOMOJOTMYECKHI psJ, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/A- U a30TCOJIEpIKAalllMe COEAMHEHUs, OUOJOrMYEeCKHy|
AQKTUBHbBIC BelleCTBAa (YIJIEBOABI, JKHUpbI, O€IKH), MOHOMED,
[IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbIEC
COCIMHEHMS, KpPUCTAUIMYECKasi pPElIeTKa, TUIbl XUMHYECKHX
peakiuii  (OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE,  9K30- U
PHIOTEPMUUYECKHE, PEaKIHUH HMOHHOTO OOMEHa), pacTBOp,
PIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS
UccoLMalusl,  OKHUCIUTENb, BOCCTAHOBHUTENIb,  CKOPOCTh
XUMHUYECKON PEAKIUH, XHMUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (TEOPHUSI XUMHUUECKOTO CTPOECHHUSI OPTaHNYECKUX BEIIECTB
IA.M. byrnepoBa, Teopusi 3JIEKTPOIMTHYECKON AUCCOLMALNH,
nepuoanueckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMMH,
(hakTONOrHUECKHE CBE/IEHHUS O CBOMCTBAX, COCTAaBE, OTyYEHUH U
0€30ITaCHOM HCHOJIb30BAHUU BAXHEUIIMX HEOPTaHWYECKUX U]
OpraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON NEATEIbHOCTH,
UEIIOBEKA;

[YMETb BBISBIIATH XapaKTepHbIE MPHU3HAKK U B3aUMOCBS3b
M3Y4YEHHBIX NOHSTHH, NPUMEHATh COOTBETCTBYIOIINE IOHSTHS
[P ONUCAaHUM CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB U UX MPEBPALLEHUH; BBIABIATh




OIICHUBATh ~ COOTBETCTBHE  PE3yJIbTaTOB
OLICHUBATh PUCKH MTOCIICICTBUI NEATEILHOCTH,
pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUU
PKH3HEHHBIX Tpo0iieM

0. 6a30BbIe UCCIIEAOBATEIILCKUE ICHCTBHS:

BJIaJICTh HABBIKAMH Y4€OHO — HCCIICIOBATEIBCKON |
MPOCKTHON JEATeTbHOCTH, HABBIKAMHU DPa3pelICHHUS]
po0JeMm;

BHISIBIIATh ~ NPUYMHHO-CJICJICTBEHHBIC  CBSI3H W
AKTYyaJIM3UPOBATh 3aJlady, BBIIBUTATh THUIIOTE3Y €€
pELICHHS, HaXOAUTh apryMEHThI Ui JI0Ka3aTeIbCTBA
CBOMX YTBEpXKICHHWH, 3aqaBaTh MapaMmeTphl |
KPUTECPUH PELICHUS;

AHATM3UPOBATH MMOJIYYCHHBIC B XO/€ PEIICHUS 3a/1a4uH

eI,

[PE3yIbTaTHI, KPUTHUYECKH OLICHUBATh ux|
ITOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX

YMeTI) HepeHOCI/ITI) 3HAHUSI B HOSHaBaTeJ'IBHYIO nu
MPaKTUYCCKYIO 00JIACTH KU3HEICATEIILHOCTH;

YMeTI) I/IHTerI/IpOBaTI) 3HAHUA U3 paSHBIX HpeI[MCTHI)IX
o0J1acTeii;

BbIIBUI'aTh HOBBIC H]JICHU, HpCI[J'IaFaTB OpI/IFI/IHaJ'IBHI)Ie
[0JIX0/IC Y PEIICHUS;

CITOCOOHOCTH MX HMCIIOJIL30BAHMS B IIO3HABATEILHON 1
COLMAIbHOM MTPAKTUKE

B3anmocBs3b XAMHUYECKUX 3HaHUU MOHATUSIMUA
[IPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
YMETh HCIOJIb30BATh HAMMEHOBAHUSA XUMUYECKUX COCIMHEHUHN
MEXIYHAPOJAHOTO COK3a TEOPETUUYECKON U NMPUKIATHON XUMHH
1 TpUBHAJIbHBIC HA3BAHMS BAXKHEWIIMX BEIIECTB (ITHUIICH,
alleTUIICH, TIUIepyH, (eHo, hopMabAeru, YKCyCHast KUCIIOTa,
[JIMLIWH, YrapHbI ra3, yIJIEKHUCIbIM ra3, aMMHAK, TIalleHas
M3BECThb, HEraimieHass W3BECTh, NUThEBAs COJa U JPYTUX),
COCTaBIATH (OPMYNbl HEOPTraHHUYECKUX M OpPraHHUYECKHX
BCIICCTB, YPABHCHHUS XUMHUYCCKUX PEAKIUH, OOBSICHATH HX
CMBICJI; TMOATBEPXKAATh XApPAKTEPHbIE XMMHYECKUE CBOMCTBA
BEILIECTB COOTBETCTBYIOUIMMH HKCHEPUMEHTAMU M 3alUCIMU
YPAaBHEHUN XUMUYECKUX PEAKIUM;

YMETb YCTaHABJIMBATh MIPUHAJIEKHOCTD M3yYECHHBIX
HEOPraHUYeCKHMX U OPraHMYECKUX BEUIECTB K OIPEJCICHHBIC
KJIaccaM U rpymiiaM CO€IMHEHU, XapaKTEPU30BaTh UX COCTAB U
BAXHENIIME CBOMCTBA; ONPENEIIATh BUABI XUMUYECKUX CBS3EH
(KoBajieHTHAsl, MOHHAs, METAJTMYECKas, BOJOPOJHAS), THIIbI
KPUCTAINIMYECKUX  PEIIETOK BEIIECTB; KIACCU(UIIMPOBATH
XUMUYECKHE PEAKIINH;

c(hOopMUPOBATh MPEJCTABICHUS: O XUMHUECKON COCTaBISIOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MUpPA, POJIA XHUMHUHU B MO3HAHMSL
SIBIIGHUN TPUPOJBI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
TUIHOCTH, €€ (DYHKIIMOHAJIBLHON TPaMOTHOCTH, HEOOXOAMMOMU
IJI. pEIIeHUsT IPAaKTUYECKMX 3aJad M IKOJOTHYECKHU
00OCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPHUPOJHOM
cpelie; YMETh MPOBOAUTH PAacyeThl M0 XUMHUYECKUM (GopMyam
YPAaBHEHUSM XUMHUYECKUX PEAKIUN C UCTIOJIb30BAaHUEM

uj
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(bU3MYECKUX BEJIMYMH, XapaKTePU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE
[yCJIOBHSI) Ta30B, KOJIMUYECTBA BEIIECTBA; HCII0JIb30BaTh
CHUCTEMHbIE XUMUYECKUE 3HAHUS JJIS1 IPUHATUS PELLICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUH

OK 02. Mcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[MoMcKa, aHaJIn3a U
MHTEpIpeTanys HHGopMauu
1 nH)OPMAIMOHHBIC
TEXHOJIOTHH JIJIS BBIIOIHEHUS
3aad mpodeccroHaIbHON
IesITEILHOCTH

B 061acTi LIEHHOCTH HayYHOTr'O O3HAHU:

c(OpPMHPOBAHHOCTD MHUPOBO33PEHU],
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM M OOIIECTBEHHOH NPaKTHKH, OCHOBAaHHOI'O HAa

angore  KylubTyp, CIIOCOOCTBYIOILETO  OCO3HAHUE
CBOET0 MECTa B IOJUKYJIbTYPHOM MHPE;
COBEPUICHCTBOBAHHUE  SA3BIKOBOM M  YMTATENbCKOU

KyJbTYpbl KakK CpEICTBA B3aUMOJICHCTBUS MEKIY|
UTFOIbMU U TIO3HAHUS MUDA;

OCO3HAaHME  I[ICHHOCTM  HAy4YHOM  JIESATENIBHOCTH,
TOTOBHOCTD OCYLIECTBIIATh IIPOECKTHYIO "
MCCIIEI0BATENIBCKYIO JIEATEIbHOCTh MHIUBUYAIIBHO U
B IPYIIIIE;

OBnageHue YHUBEPCAIbHBIMHU y4eOHBIMH

[O03HABATEbHBIMU ACHCTBUSIMMU:

B. paboTa ¢ nHpOopMaIuei:

BIaJCTh HaBbIKAMH MOJYy4YeHHUs MHPOpMAMHU U3
MCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYIIECTBIIATh IIOMCK, aHalIW3, CHCTEMAaTU3aLUI0 U
WHTEepHpeTanys WHQOpPMAIMK pPa3TUYHBIX BHIOB |
(bopM mpecTaBIeHHS;

CO3/aBaTh TEKCThl B Pa3IMYHBIX (opMaTax C y4eTOM
HazHaueHUs WHPOpMAMM M IEJIEeBOM ayauTOpuH,
BbIOMpasi ONTUMANIBHYIO (hOpMY

YMETh IJIAHUPOBATh U BBIIOJIHATH XMMUYECKUH
PKCIIEPUMEHT (IIPEBPAILCHUSI OPraHUUYECKHUX BELIECTB ITPU
HarpeBaHUU, MOJIyYeHHE ITUIICHA U U3yYEHUE ero CBOMCTB,
KaueCTBEHHbIE PEAKLIMK Ha ajlbJAETUbl, Kpaxmall, YKCYCHYIO
KHCIIOTY;

neHaTypalys OeJIKOB IIPU HarpeBaHUM, LIBETHBIE PEAKIIUU
0EJIKOB; MPOBOAUTH PEaKLMK HOHHOTO 0OMEeHa, ONpeNeNTh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHbIE pEaKLUU Ha
cynbdar-, kapooHaT-U XJIOpU/1-aHUOHBI, Ha KATUOH
AMMOHHSL; peIIaTh HKCIIEPUMEHTAIbHBIE 3a/Ja41 [10 TEMaM
"Metamnsl" 1 "HemeTanmisl") B COOTBETCTBUU C NTPaBUIAMH
TeXHUKU 0€30M1aCHOCTH P 0OpaIleHUH C BEIIECTBAMU U
imabopaTopHbIe 000pyIOBaHUEM; IIPEACTABIATH PE3YIbTAThI
XMMHYECKOI0 SKCIIEpUMEHTa B (hopMe 3alluCu ypaBHEHUI
COOTBETCTBYIOLIUX peakuuil 1 (HOpMyaupoBaTh BHIBOJBI HA
OCHOBE 3THUX PE3YJIbTATOB;

YMETh aHaJIM3MPOBATh XUMUYECKYIOHH(OpMAIIHIO,
[10JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEJCTB MaccoBOI
mH(popManuu, ceTb IHTEpHET U Jpyrue);

BNIaJ€Th OCHOBHBIMH METOJIaMH HAy4HOTO IO3HaHUS
BEIIECTB U XUMUYECKHX ABJICHU (HabI01eHue, U3MEpPEHHUE,
PKCIIEPUMEHT, MOJIETTUPOBAHUE);

YMETh MPOBOAMTH PACUYETHl MO XMMUYECKUM (opMyinaM U
YpaBHEHHSIM XUMHUYECKHUX PEAKIHH ¢ HCIIOJIBb30BaHUEM
(bU3MYECKUX BETUYMH, XapaKTePU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaibHbIE
[yCJIOBHSI)ra30B, KOJIMYECTBA BELIECTBA; UCIIOIb30BaTh
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MPCACTABJIICHU U BU3yaJlM3alllu,
OLICHUBATbL HJOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaI_II/II/I,
CC COOTBCTCTBHME IIPABOBBIM W MOPaJIbHO-3THYCCKUM

HOpMaM;
MCII0JIb30BaTh cpeacTBa MH(POPMAaLIMOHHBIX u
KOMMYHHUKaIIMOHHBIX TEXHOJIOTMH B pelieHny

KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OpPraHU3AIIMOHHBIX
3a1a4 ¢ coOMoIeHneM TpeOOBaHM SPrOHOMHUKH, TEXHUKH
0€301TaCHOCTH, TUTHEHBI, PeCypcocOepeKeHHs, TIPABOBBIX
M OTUYECKUX  HOPM, HOPM  HH(OPMALUOHHOM
0€30I1aCHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
nHpopManuu, HHOOPMAIIMOHHON 0€30IacCHOCTH JINYHOCTH

CUCTECMHBIC XUMHWYCCKHUEC 3HAHWA IJIA IPUHATHUA peH_IeHI/Iﬁ B
KOHerTHBIX JKN3HCHHBIX CUTYalluAX, CBSA3aHHLIX C
BCIICCTBAMHA 1 UX ITPUMCHCHUEM

OK 04. D¢ddextuBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/ 1€

['OTOBHOCTE K CaMOpa3BUTUIO, CaAMOCTOATCIIBHOCTU U

CaMOOIIPE/IEIICHUIO;
OBnajieHne HaBBIKAMU YYE€OHO - UCCIIEN0BATEIbCKOM,
[TPOEKTHOM M COLMATIBbHOMN €S TEIbHOCTH;

OBnajieHue  yHUBEPCAIbHBIMM  KOMMYHUKATHBHBIMU
e CTBUSIMHU:

. COBMECTHAsI IeATEIbHOCTb:
[MOHMMATh M HCIIOJI30BAaTh IPEUMYILECTBA KOMAaHIHON 1
MHIUBUAYaJIbHON paboThI;

[IPUHUMATh LEH COBMECTHOM JESTENbHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JEWUCTBUSA IO €€
ITOCTHUKEHUS: COCTaBIATh IJIaH ACWCTBHUN, paclpenelsiTh
PO C y4YEeTOM MHEHHH yYacTHHUKOB OOCYXJaThb
Pe3yIbTaThl COBMECTHON pabOThI;

KOOPJMHUPOBATH U BBIIOJIHATH pPadOTy B

YMETh TUIAHUPOBATH M BBIMOIHATH XUMHUUYECKHH SKCIEPUMEHT)
(mpeBpaileHusi OpPraHMYECKUX BEUIECTB TMpPU HArpeBaHUW,
MOJTydeHUE STUJICHA U W3Y4YEHUE €r0 CBOWCTB, Kaue€CTBEHHBIC
[PEaKIMK Ha allbJEeTUIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
meHaTypanusi OEJIKOB TMpHU HAarpeBaHWM, IIBETHBIC PEAKIIHH]
OCIIKOB;

[IPOBOJIUTh PEAKIIMM HOHHOTO OOMEHa, OMpENEIsITh Cpeay
BOJHBIX PAcCTBOPOB, Ka4yeCTBEHHbIE peaklUd Ha cynbdar-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH AaMMOHHSI;

peraTh AKCIEpUMEHTaIbHbIE 3a1auu 1o Temam "Metamsl" u
"Hemetannpl") B COOTBETCTBHM C MpaBWJIAMH TEXHUKH|
0€30MacHOCTH TIpU OOPAIEHUH C BELIECTBAMH U JTaOOPAaTOPHEIE
000pyI0BaHUEM;

[PEJICTaBIIATH PE3YIbTAThl XUMHUECKOTO IKCIIEPUMEHTa B hopMe
3alMCH  YpPAaBHEHUM  COOTBETCTBYIOIMX  pEaKIUd W
(bopMyIHMpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YIHTATOB
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YCIIOBUAX pcajIbHOIO, BUPTYaAJIBbHOI'O 141
KOM6HHHpOBaHHOFO BSaHMOﬂCﬁCTBHﬂ;
OCYIICCTBJIATD IIO3UTHUBHOC CTPATCTUYCCKOC

MOBE/ICHWE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBnazieHie  YHUBEPCAJIBHBIMH PETYISTUBHBIMU
ITEHCTBUSIMU:

1. IpUHSATHE ce0s U APYTUX JOJCH:

MPUHUMATh MOTUBBI U apryMEHTBI JIPYTUX JItojel
[PH aHAJM3E PE3YJIbTATOB JACITCILHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX JItOJIEH HA
OIINOKH;

pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C MO3ULIUN
ITPYTOro 4eoBeKa

OK 07. ConelicTBoBaTh
COXPAHEHUIO OKPYKAIOLIEH
Cpelibl, pecypcocOepekeHHIO,
[IPUMEHSITh 3HAHUSI 00
M3MCHCHHUH KIINMAaTa,
[IPUHIIUITBI OEPEKITMBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
1ElICTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

B 001acTi 3K0JIOrHYECKOT0 BOCITUTAHHS:
C(OPMHUPOBAHHOCTh  HKOJIOTMUYECKOW KYJIBTYpHI,
[MOHUMAaHUE BIIMSIHUS COLMAIbHO- SKOHOMHYECKHUX
[IPOLIECCOB  HA  COCTOSHUE  INPUPOJHOM U
COLIMAJILHOW  Cpelbl, OCO3HaHWE TJI00aNIbHOIO
XxapakTepa 3KOJOrMYECKUX MpolIeM;
[JJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUU B
OKPY)KaIOIlEW Cpefe Ha OCHOBE 3HAHMS LENed
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHCTBUN, IPUHOCSIIUX BPEL
OKpYKarollei cpere;

YMEHHE  MPOTHO3UPOBaTh  HEOIAronpuUsTHBIC
PKOJIOTHYECKHE IIOCHEACTBUS MPEITPUHUMAEMBIX
NIEHCTBUM, IPEJOTBPALLATD UX;

[PACIIMPEHHE OMBITA IEATEIIBHOCTU 3KOJIOTMYECKON
HaIPaBJICHHOCTY;

OBJIaJICHHE HaBbIKAMH y4eOHO-
MCCIIEIOBATENIbCKOM, IIPOCKTHOM M COLMAJIbHOU

JCATCIIbHOCTH,

-chOopMHPOBATH MPEJACTABICHUS: 0 XUMHUYECKOM
COCTABJIIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU
XUMHH B IO3HAHUU SIBJICHUH IPUPOJIbI, B POPMHUPOBAHUH
MBIIIICHUSI U KYJIbTYPbI IMYHOCTH, €€ (YHKIIMOHATIBHON
TPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs TPAKTUUECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIECHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpELE;

-yMeTb cOOII0/1aTh MpaBUiia 3KOJIOTMUYECKH 11E€IeCO00pa3HOro
MOBEICHUS B OBITY U TPYJOBOU JESATEIBHOCTH B LIENSIX
COXpaHEHHUs CBOETO 370POBbS U OKPYKAIOLLEH IPUPOJTHON
Cp€abl; YUUTBIBATE OITACHOCTH BOS)I@I\/'ICTBI/ISI Ha )XHUBbIC
Opranu3Msbl OIIPEIETICHHBIX BELLECTB, IOHUMAas CMBICIT
MTOKAa3aTelNsl MPeIeIbHON TONyCTUMONW KOHIIEHTPALlUH
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2. CTpyKTypa M cojep:kaHue 0011e00pa3oBaTeTbHON JUCITUNIMHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

By yaeOHOH pabOThI O0bBem B yacax
O0BeM 00pa3oBaTeIbLHON TPOrPAMMBI TACITATITAHBI 72

B T.U.

1. OcHOBHOE cojiepxKaHue 72

BT. 4.

TEOpETHYECKOe 00yUeHne 40
MPaKTUYECKHUE 3aHATHS 18
lmabopaTopHasi pabota 14

camocTosTelIbHas paboTa

2. [IpodeccronanbHO OPUEHTUPOBAHHOE COACPKaHUE (CONEepKAHUE 19
MPUKIIQTHOTO MOJTYJIs )

B T. 4..

TEOpETHUECKOe 00yUueHue 4
MPaKTUYECKHUE 3aHATHS 15
MHIUBUAYaIbHBIN MPOEKT (na/HeT)™* HET
[TpomexyTouHas aTTecTanus 2 ceM. - mudd.

3a4€T




2.2. TemaTu4eckuii MUIaH U cOlePKAHNE TUCUMIINHBI

OTKpBITHE HOBBIX XUMHUYECKHUX DJIEMEHTOB.

PerreHne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3aLUIO
XMMHUYECKHX 3JIEMEHTOB «MeTalinuecKue/HeMeTaluInueckie CBOMCTRa,
PIEKTPOOTPULATENIBHOCTh XUMUYECKHUX AIEMEHTOB B COOTBETCTBHH C UX JIEKTPOHHBIM
CTPOECHUEM H IIOJI0KEHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKUX d1eMeHToB J[. 1.
Mennaeneesa

HaumenoBanue | Coaepxxanue yueOHOro Marepuasia (OCHOBHOe U podecCHOHAIBHO OpMeHTHPOBaHHoe), (O0beM yacoB| DopMupyembie
pa3iesioB U TeM JIaopaTopHbIe M NPAKTHYECKUEe 3aHATHS, IPUKJIATHONA MOYJ/Ib KOMIIETeHI[U U
1 2 3 4
Paznen 1. OCHOBBI CTpOEHUS BEIIECTBA 8
Tema 1.1. (OCHOBHOE COJIepKaHhe 6 OK 01
Ctpoenue atoMoB  [TeopeTudeckoe 00yueHue 6
XUMHYCCKHUX CoBpeMeHHas MO/IeIb CTPOeHUs aToMa. CUMBOJINYECKHUH SI3bIK XUMUU. XUMHUYECKUN JIEMEHT.
DJICMCHTOB 1 DiiekTpoHHAsA KOHHrypaius atroma. Kiraccudukarust XUMHYECKUX 3JeMEHTOB (S-, p-, d-
[prupoaa HIIeMEHThI). BajeHTHbIe 31eKTpOoHbl. BaneHTHOCTD. DNeKTpOHHAs IPUPOJa XUMHUUECKON CBS3H. 4
XUMHUYECKOM CBS3H DJIEKTPOOTPUIIATEILHOCTD. BHUIbI XUMUYECKOW CBA3M (KOBaJCHTHAsI, MOHHAS, METAJJINYecKasl,
BOZOPOJHAS) M CITOCOOBI €€ 00pa30BaHUS
[IpakTHueckue 3aHATHs 2
Pelienue 3a1annii Ha UCTIOIB30BAHNE XMMUYECKON CUMBOJIMKHM U Ha3BaHUW COEAMHEHUH 110
HOMEHKJIATYPE MEXIYHAPOJIHOIO COK3a TEOPETUUECKOM U IPUKIIATHON XUMHUU U TPUBUAIIbHBIX
HA3BaHWM TSI COCTABIICHUSI XUMHUECKUX (OPMYT IBYXaTOMHBIX COSTMHEHHH (OKCUIOB, 2
Cynb()UI0B, THAPUJIOB U T.1I.) U APYTHUX HEOPTAHUUECKUX COSAMHEHUN OT/IEIbHBIX KJIaCCOB.
[IpakTHuecKue 3a1aHusl HA YCTAaHOBIIEHUE CBSI3U MEXAY CTPOEHUEM aTOMOB XUMHUYECKUX
PJIEMEHTOB M IEPUOANYECKUM U3MEHEHHEM CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCTMHEHUHN
B COOTBETCTBHM C MOJIOKEHHUEM [lepnoanyeckoi CUCTEMBI.
Tema 1.2. OCHOBHOE coJiepKaHUE 2 OK 01
1lepurouyeckuit [TpakTHYECKHE 3aHITHS OK 02
3aKOH U Ta0InIa v
1. Meneneesa [Iepuoanueckas cucrema xumMuueckux aneMeHnToB .M. Menzaeneesa. CDI/ISI/I‘{eCUKI/II/I CMBICII
[lepuoanueckoro 3akona JI.J1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MTPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
[MOJI0KEHUEM XUMHUYECKOT0 diieMenTa B [lepruonnueckoi cucreme. MUpOBO33peHUECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. MenaeneeBa. [Ipornossr I.1. Menneneena. 2




Paznen 2. XuMuueckue peakiu
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Tema 2.1. Tunel
XHUMHUUYECKUX
[peaKuii

OcHOBHOE COACPIKAHUC

Teoperuueckoe o0ydyeHue

Kiraccudukanus 1 TUITBl XUMHUYECKUX PEAKITUN C y4aCTHEM HEOPTaHWYECKHUX BEIIECCTB.
CocTaBiieHHe ypaBHEHUH peaKInii COSTMHEHUS, pa3JIOKEHUs, 3aMEIICHUs, 0OMEHa, B T.4.
[pEaKIMil TOPEHMS, OKHCIICHHUS-BOCCTAHOBIJICHHUS.

'YpaBHEHUs OKHCIIEHUSI-BOCCTaHOBIIEHUS. CTeneHb okuciaeHusi. OKucauTenb u
BoccTaHOBUTEh. COCTaBICHNE U YPABHUBAHUE OKUCIUTEIIHHO-BOCCTAHOBUTEIIBHBIX PEaKITUil
METOA0M 3JIEKTPOHHOT0 OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B IPUPOJIE,
[TPOM3BOJICTBEHHBIX MPOIECCaX U KU3HEACITCIBHOCTH OPTraHU3MOB

[IpakTHUyecKue 3aHATHS

KOJ’II/ILIGCTBCHHI)IG OTHOIICHUS B XUMHUMH. OCHOBHBIG KOJIMYCCTBCHHBIC 3aKOHBI B XUMHUU U
[pacueThl [0 YpaBHEHUSIM XUMUYECKUX peakiuil. MoJib Kak eIMHUIAa KOJIMYECTBa BEIEeCTBA.
MoutsipHast Macca. 3aKOHbI COXpaHEHHUS! MacChl U dHEpruu. 3akoH ABorajpo. MossipHblil 00beM
ra3zoB. OTHOCHTENbHAS TUNIOTHOCTh T'a30B. PacyeTsl Mo ypaBHEHUSIM XUMHUYECKUX PEaKLU ¢
MCII0JIb30BAaHUEM MAcChl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJIMUECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOTUTHYECKA
ST TUCCOLTUAIIAS U
MOHHEII 0OMeH

OCHOBHOE coaepKaHuE

TeOpeTI/I‘leCKOC 06yquI/Ie

Teopus 2neKTpOaUTHYECKOH nucconanui. MoHbI. DIIeKTpOINThL, HEANIEKTPOIUTHL. Peaknun
noHHOro oOMeHa. CocTaBiieHUE peakluii HOHHOTO OOMEHa IYyTEM COCTaBJIEHMSI UX MOJIHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakiuu. 3aaHNs Ha COCTABICHUE
MOHHBIX PEaKIHi

JlaGopaTopHble 3aHATUS

JTaGoparoprast paboTa « THUIIBI XUMHYECKUX PEaAKITHII.

lccnenoBanue TUIIOB (TI0 COCTaBY U KOJMYECTBY MCXOJHBIX U 00Pa3yIOIINXCS BEIIECTB) U
MMPU3HAKOB XMMHUYECKUX peakinid. [IpoBeicHre peakInii HOHHOTO 0OMEHa, OnpeielicHIue
CpeJibl BOAHBIX PACTBOPOB. 3a/IaHUs HA COCTABJICHHE HOHHBIX peaKiui

0K 01
OK 04

Pasnen 3. CtpoeHue 1 cBONCTBA HEOPTAHUYECKUX BELIECTB
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Tema 3.1.
Knaccudukanus,

OcHOBHOE coJiep )KaHue

Teoperuueckoe oOydyeHue

OK 01
OK 02




HOMEHKJIATypa U
CTPOCHHE
HEOPraHUYECKUX
BEILECTB

[Tpenmer Heopranuueckoit xumuu. Kiaccudukanus Heopranuueckux BemecTs. [IpocTeie u
CJI0’KHBIE BelecTBa. OCHOBHBIE KJIACChl CJIOMKHBIX BEIIECTB (OKCUABL, THIPOKCUABI, KUCIOTHI,
coiu). B3auMoCBsI3p HEOPraHUYECKUX BELIECTB. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucraminueckue 1 aMopHbIe BelecTBa. THUIIbI KPUCTAJUIMYECKHUX PELIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHASA, METAJITNYECcKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTBA OT
TUIA KPUCTAJUINYECKOMN PEIIETKH. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJA
XMMHYECKOM CBSI3U U THIA KPUCTAIIIMYECKON pemeTKu. [TpruunHpl MHOrooOpas3us BEIIECTB

HpaKTH‘lGCKI/IC 3aHATUA

HomeHKknaTypa HEOpraHMYECKUX BEIIECTB: Ha3BaHUE BEILECTBA UCXOMS U3 UX XUMUYECKOU
(bOpMYJTBI HITM COCTABIICHHE XUMUYIECKON (POPMYIIBI HCXOsI U3 HA3BaHUS BEI[ECTBA 1O
mexayHapoanoi (MFOITAK) wnu TpuBHaibHON HOMEHKIIATYpeE.

Pernrenne npakTHUECKUX 3aaHUHN 110 KI1acCU(PUKAIIIHA, HOMEHKIAType U XUMUYECKUM
(opMys1aM HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJI1acCOB (yrapHbIi ra3, yrJIeKUCIbIi ras,
aMMUaK, raiieHasi U3BeCTh, HeralleHasi U3BeCTb, IUThEBAs COa U JPYIUX): Ha3bIBaTh U
COCTABJIATh (POPMYJIBI XUMHUECKUX BEIIECTB, ONPEACIATh IPUHAUIEKHOCTD K KJIaccy.
VcTouHnkn XUMUYecKoi nHpopMarin (CpeacTB MaccoBoi nHpopManuu, cetb IHTepHeT u
npyrue). Ilouck nHGoOpManuu no Ha3BaHUAM, UIEHTU(UKATOpaM, CTPYKTYPHBIM (hpopmysiam

[1K3.4

Tema 3.2. dusnko-
X UMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHX
BEICCTB

(OCHOBHOE coaepKaHuE

Teopernueckoe oOydeHue

Mertael. O0uye puznyeckre 1 XuMHUUecKue cBoiicTBa MeTauioB. CriocoOb! MOTy4YEHUs.
3HaYeHNE METAIOB U HEMETAIJIOB B TIPUPOJE U JKU3HECSITEIbHOCTH YeJIOBEKa U OPTaHU3MOB.
Koppo3ust MeTayuioB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemetamipl. O0mue ¢puznueckue 1 XUMHIECKUE CBOMCTBA HEMETANIOB. TUTIHMYHBIE CBOMCTBA
HemetaioB IV— VII rpynn. Knaccudukanus 1 HoMeHKIaTypa coeIMHEHUI HEMETaJIOB.
KpyroBopOThI OMOTEHHBIX DJIEMEHTOB B IPHPO/IE.

IIpoeccnoHAILHO-OPHEHTUPOBAHHOE COAEPKAHUE

XUMIUecKue CBOMCTBa OCHOBHBIX KIIACCOB HEOPTaHMUYECKMX BEIIECTB (OKCHIOB, THIPOKCHIOB,
KHUCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COCMHEHUH, BEICIITNX OKCHJIOB U THAPOKCH]IOB

[IpakTHyecKkue 3aHATHS

CocTaBlieHHE YpaBHEHMH XUMHYECKMX PpEaKIHUW C ydacTHEM IIPOCTBIX U  CIOXKHBIX
HEOPraHWYECKUX BEHICCTB: METAJZIOB M HEMETAIUIOB; OKCHJIOB METAJJIOB, HEMETAUIOB WU
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAaHUUECKUX KUCIOT, OCHOBAaHHI U aM(OTEpHBIX THAPOKCUIOB;

OK 01
OK 02
I1K 3.4
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HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

PenieHye NpakTUKO — OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN HA CBOMCTBA, COCTAB,
rmojydyeHre M 0e30macHOE HCIOJIb30BAHWE BAKHEHIINX HEOPraHWYECKHUX BEILIECTB B OBITY U
[TPAKTUYECKON ACSITEIbHOCTH YEJI0BEKa

Tema 3.3.

N nentudukanys
HEOPTaHUYECKUX
BEILIECTB

(OCHOBHOE coJepKaHuE

JlabGopaTopHbIe 3aHATHS

JlaGoparopHas padota «nenTudukaiyss HEOpraHMYECKUX BEIIECTBY.

Perienne sxcriepuMEHTANIBHBIX 3a7a4 MO0 XUMUYECKUM CBOMCTBAM METAJNIOB M HEMETAJUIOB, 1O
PacTO3HaBaHUIO U MOJIYyUYEHHUsI COSTUHEHUI METalIOB U HEMETAJLIOB.

M nenTudukanus HEOPraHMISCKUX BEIIECTB ¢ UCIIOJIb30BAHUEM X (PH3UKO-XUMUYECKUX
CBOMCTB, XapaKTEpHbIX KadeCTBEHHbIX peakiuii. KadecTBeHHble peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

OK 01
OK 02
OK 04

Paznen 4. Ctpoenue

M CBOICTBA OpraHn4€CKuX BCUICCTB

12

Tema 4.1.
Kiaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpTaHHYECKUX
BEIIECTB

(OCHOBHOE CcoJiepKaHUE

Teopernueckoe o0yueHue

[TosiBiIeHHE U pa3BUTHE OPTAHMYECKOW XUMUHU KaK Hayku. [IpenMer oprannyeckon XuMuu.
MecTo ¥ 3HaYeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHMMHUUECKOE CTPOCHUE KaK IOPAIOK COCIUHEHHs] aTOMOB B MOJIEKYJIE COTJIACHO UX
BajeHTHOCTH. OCHOBHBIE MTOJIOXKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPTraHUUYECKUX
coenuHennii A.M. BytnepoBa. YriepoaHsblil CKEJIET OpPraHuyecKOrd MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOEHHUSI MOJIEKYJI.

3omepust u nuzomepsl. [lonsTre o GpyHkironansHoU rpynne. Pagukan. [IpuHIumns!
KJIacCU(UKALIUN OPTaHUYECKUX COeAMHEHNN. MexXyHapoJHas HOMEHKJIaTypa U MPUHIUIIBI
HOMEHKJIATYpbl OpraHnYecKuX coearHeHui. [lonsaTre 06 a3oTcoaepkalux coeTMHEHUSX,
OMOJIOrMYeCKH aKTUBHBIX BelllecTBax (yrieBojax, )Kupax, Oenkax u ap.),
BBEICOKOMOJIEKYIISIPHBIX COeTMHEHUX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

HpaKTI/I‘-ICCKI/IC 3aHATUA

HoMmeHKTaTypa OpraHiuecKuX COSAUHCHHUI OTICIBHBIX KJIacCOB (HACHIIICHHEIE,
HEHACBIIICHHBIE M APOMATUUYECKUE YTIIEBOAOPOIbI, CIUPTHI, PEHOBI, allbJIeTHUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI | JIp.)

CocTaBiieHHE TIOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYIT OPraHMYECKUX BEIIECTB
OTIEIBHBIX KJIACCOB, HCIIOJB3YS UX Ha3BaHMS MO0 CUCTEMATHUECKOW U TPUBHATLHOU

HOMEHKJIaType (3THJICH, alleTUJICH, TIUIEepHH, (eHo, (opMalIbIeTH, YKCYCHAsl KUCIIOTA,

OK'1
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rnuiuH). Pacyetsl npocteiimeit GopMyibl OpraHu4ecKkoil MOJICKYIIbI, UCXO/IS U3 DIIEMEHTHOTO
cocraBa (B %)

Tema 4.2. CBoiicTBa
OpTraHUYECKHUX
COeTMHEHUN

(OCHOBHOE coJepKaHUE

Teopernueckoe o0ydeHue

DU3UKO-XUMUYECKHUE CBOMCTBA OPraHUYECKUX COEMHEHHUH OTJENIBHBIX KJIACCOB (OCOOEHHOCTH
Kiaccu()UKAMU 1 HOMEHKJIATYphl BHYTPH KJIacca; FTOMOJIOTHYECKUH psil 1 o0mias popmyra;
30Mepus; pU3MUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IOJIyUEHUS] ):
[IpeiebHbIE YIIIEBOAOPO/IbI (AIKaHbl U IIUKJIOATIKaHbl). 'opeHne MeTaHa KaK OJIMH U3
OCHOBHBIX HCTOYHUKOB TEIUIA B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA IPUPOJHBIX
YTJIEBOJOPOAOB, HAXO0KICHNE B IIPUPOJIE U IPUMEHEHUE AIIKAHOB;

HenpeaeabHble (AIKEeHbI, AIKHHBI U aJIKaIUeHbl) 1 apOMaTHYECKue YIieBoJoposl. ['opeHue
QIETUIICHA, KAK UICTOYHUK BBICOKOTEMIIEPATYPHOT' O IUIAMEHH I CBAPKHU U PE3KU METAJUIOB
KHCIOPOACOAEpIKallre COeAUHEHUS (CIMPTHI U (PEeHOIIbI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
QIIbJIETH/Ibl U KETOHBI, KUPBI, yriaeBobl). [[pakTueckoe npuMeHeHne 3TUIEHITIUKOIS,
riuiepuHa, peHona. Ilpumenenne popmanbpaeruia, aeTaabAeruia, yKCycHOM KUCIOTHI.
Mpbl1a KaKk COJIM BBICIIMX KapOOHOBBIX KUCIOT. Morolue cBoiicTBa Mbliia

Q30TCOJIeprKaIlle COeTMHEHHsI (AaMMHBI 1 aMMHOKHUCIIOTHI, 6enkn). BeicokomMonekynsapHbie
COeTMHEHMS (CUHTETHYECKHE U OMOJIOrMYeCKU-aKTUBHbIE). MOHOMED, ITOJIUMED, CTPYKTYPHOE
3BeHO. [lomuMepu3anys dTUIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCIIOJIb30BaHU.
['eHeTHYECKAs CBSI3b MEXKY KJIACCAMHM OPTraHUYECKUX COCTMHEHHUN

[IpakTHuecKue 3aHATHS

(CBOIiCTBA OPraHUYECKUX COEMHEHNN OTJENbHBIX KJIACCOB (TPUBHAJIBHAS U MEKYHAPOIHAS
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI TIOJYyYEHUSs): IpeieTbHbIE (AIKaHbl U
[IMKJI0AJIKAHbI), HETIPeIeJIbHbIE (AJIKEHBI, ATKUHBI U aJIKaJAUEHBI) U apoMaTUYeCcKHe
YTIEBOJIOPO/IbI, CIIUPTHI U PEHOIIBI, KapOOHOBBIE KUCIOTHI U 3(UPHI, alIbJETU/IBI U KETOHBI,
AQUMHBI 1 aMMHOKUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHMS. 3alaHusl HAa COCTABJICHUE
YPaBHEHUN XMMUYECKUX peaklUi ¢ ydacTHEeM OpraHMYeCKHUX BEIIECTB Ha OCHOBAaHUU MX
COCTaBa U CTPOCHMUS

CocTaBiieHHEe CXeM peakuil (B TOM YKCIIe MO MPEASIOKEHHBIM 1IeTI0UKaM MpeBpalieHui),
XapaKTEpU3YIOIINX XUMUYECKHE CBOWCTBA OPraHMYECKUX COETUHEHHUH OTAEIbHBIX KJIACCOB,
CIIOCOOBI MX MOJyYEHUs! M Ha3BaHUE OPTaHNYECKUX COEIMHEHUH MO TPUBHAILHOM UITN
MEXTYHApOAHON CUCTEMAaTHYECKOW HOMEHKIIATYPE.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJlePKAHUE

PelieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA OPraHUYECKUX

COeIUHEHNH OTIENBHBIX KJIACCOB

OK 01
OK 02
OK 04
I1IK 3.4
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JlaGoparopHas paboTa

JlaGoparopHas padota «lIpeBpalienus opraHM4ecKUX BEMIECTB IIPU HATPEBAHUM.
[TonyyeHue 3THUIICHA U U3yYEHHUE €ro CBOMCTB. MoeIMpoBaHUE MOJICKYII U XUMUYECKUX
MpeBpalleHUI Ha IpUMepe 3TaHa, STUJICHA, alleTUIICHA U JIp.

Tema 4.3. (OCHOBHOE COJIepKaHhe OK 01
VnenTnUKaLMA  I7e0herygeckoe obydenne OK 02
OPTraHMYECKHUX OK 04
BEIECTB, HX Heoprannueckue coenunenus. [lpumenenne u 6uonorunyeckas poib yriaeBoJoB. OKucieHue K3 .4
ZHAYeHME U YTJIEBOJIOB HCTOYHHUK SHEPTUU KHUBBIX OPraHu3MoB. O0IacTH MPUMEHEHUS! aMUHOKHCIIOT.
NpUMeHenNe B [TpeBpamieHust OEJIKOB NHIIHU B oprann3Me. buonorunueckue Gpynkmun 6enkoB. buonornyeckue
GLITOROI 1 (byHKIIUH kUpoB. Ponb opraHndeckoil XMMHUY B PellIEHUH MpoOieM MUIEeBOi 0e30MacHOCTH
[[PON3BOCTBEHHOI Posib opraHn4ecKkoil XMMHUHU B PELLIEHUH MPOOJIEM SJHEPTeTUYECKOM 0€30I1aCHOCTH, B pa3BUTUU
eSTENbHOCTH MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTEPHUAaIOB, HOBBIX HICTOYHHKOB SHEPTUH (AJIbTEPHATHBHbIE
— MICTOYHUKU YHEPTHH).

IpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IEP:KAHME

OnacHOCTh BO3JEMCTBUS HA AKUBbIE OpraHU3Mbl OPraHUYECKUX BEIECTB

OTJIENBbHBIX KJIACCOB (YIIEBOIOPOAbI, CIIUPTHI, (PEHOIBI, XJIOPOPraHNYECKHE TPOU3BOIHBIE,

QJIbJIETHUJIbI U JIP.), CMBICII TOKA3aTesl PeAEIbHO JOIMYCTUMON KOHIIEHTPAluU

JlaGopaTopHbIe 3aHATUS

JlaGopatopHas pabota: «neHTHUKanMs OpraHn4ecKuX COeTMHEHUN OTAETbHBIX KIIACCOBY

M nenTudukanus OpraHMYecKuX COEIMHEHUN OTIENIbHBIX KJIACCOB (Ha MpUMEpE ajbAETHOB,

KpaxMaya, YKCYCHOW KHCJIOTBI, OEKOB U T.M.) C MCHOJb30BAHUEM HUX (PU3UKO-XMMHYECKHX

CBOMCTB M XapaKTEpHBIX KadeCTBEHHbIX peakuui. JleHaTypauus Oeika IpHU HarpeBaHUU.

[[BeTHBIE peakiy OenKkoB. BO3HUKHOBEHNE aHATUTUYECKOT'O CUTHAJIA C TOYKU 3pEHUs

XUMHUYECKUX IMPOLECCOB MpPU MPOTEKAHWH KAueCTBEHHOM peaklMM, MO3BOJISIIOIIEH

MACHTU(UIMPOBATH MPEATIOKEHHBIE OPraHUYECKHE BEIIeCTBa
Paznen 5. Kunetnueckue v TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUUECKHUX PEeaKIUii
Tema 5.1. CkopocTbOCHOBHOE COJEpKAHUE OK 01
XUMHUYECKHX Teopernueckoe oOyueHue OK 02
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[pEaKLUi.
XUMHUYECKOE
[paBHOBECHE.

CKOpOCTb peaKkiliu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB: MPUPOIBI PEArUPYIOLIHX
BEIIECTB, KOHLIEHTPALUHA PEArUPYIOLINX BELIECTB, TEMIIEPATYPHI U ILIOAAN PEaKLIMOHHON
rmoBepXxHOCTU. TernoBsie 3P PEeKThl XUMHUUECKUX Peakuuid. DK30- U SJHIOTEPMUUYECKHE,
peaKuuu.

OOpaTuMocTh peakiuii. XUMHYECKOE PABHOBECHE U €T0 CMEIEHHE MOJT ICHCTBHUEM PA3INYHbBIX
(bakTOpOB (KOHLIEHTPALMsI PEareHTOB WU MPOIYKTOB peaKkluy, JaBlIeHUEe, TeMIIeparypa) 1Jis
CO3JaHusl ONTUMAJIbHBIX YCIOBUN ITPOTEKaHUs XuMudeckux npoueccon. [Ipunnun Jle Hlarense

CamocrosrenbHas pabora

Pemennie npakTUKO-OPUEHTUPOBAHHBIX 3a/1aHUH Ha aHaIu3 (HAKTOPOB, BIUAIOIIUX HA
M3MEHEHNE CKOPOCTH XUMHUYECKON PEAKIUH, B T.4. C IO3ULIHUNA IKOJIOTHYECKHU LIEIECO00Pa3HOrO
[MOBEICHUS B OBITY U TPYJOBOMU ACSITENLHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpY>Karolle MPUPOJTHON CPEBI.

Pemenue npakTUKO-OPUEHTUPOBAHHBIX 3a/1aHUi Ha nnpuMeHeHue npuHiuna Jle [llatense ans
HAXOXJACHUA HAIIPaBJICHUA CMCIICHUS PABHOBCCHUA XUMHYECKOM PCaKuuu U aHAJIN3 q)aKTOpOB,
BIUSIONIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS

Paznien 6. PacTBOpbI

Tewma 6.1. [TonsiTue (OCHOBHOE COIEpKaHUE OK 01
0 pacTBopax Teopernueckoe oOyueHue OK 02
OK 07

PacTBOpeHue kak Qu3uko-xuMudeckuit mporecc. PactBopsl. CriocoObl MPUTOTOBIICHUS K 3.4

pacTtBOpOB. PacTBOprMOCTh. MaccoBast 10J11 pacCTBOPEHHOr0 BemecTBa. CMBICH MTOKa3aTess

[pEeAeNIbHO JOMYCTUMON KOHLEHTPAIMU U €r0 UCIOJIb30BAHUE B OLIEHKE SKOJIOTUYECKON

0€30MaCHOCTH.

[TpaBuia HKOJIOTHYECKH 1E1eCO00Pa3HOTO MOBEACHUS B OBITY U TPYJAOBOM JAESITETLHOCTU B

[IETISTX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHON CPEJIbI; OMTACHOCTh

BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OIPE/ICJICHHBIX BEIECTB.

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/IEPKAHUE

Perenre MpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PaCTBOPHI, HCIIOJIb3yEeMbIC B

OBITOBOI M IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA
Tema 6.2. (OCHOBHOE coJepKaHUE OK 01
HccjjeHOBaHHe UlaGoparopHast pabota OK 02
CBOMCTB PaCTBOPOB OK 04

UlaGoparopHast pabota «IIpuroroBieHune pacTBOPOBY. MK 3.4

[TpuroToBiicHHE PACTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpAIMH (C MPAaKTHKO-
OPUCHTHPOBAHHBIMUA BonpocaMH) " ONpCACICHUC CPCAbl BOOHBIX PACTBOPOB.

Perienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB
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[TpodeccroHabHO-OPUEHTUPOBAHHOE COJIEpIKAHUE (COIepIKaHNEe TIPUKIIATHOTO MOTYIISI )

Paznen 7. Xumus B ObITY U IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA 4

Tema 7.1. (OCHOBHOE COJIepKaHhe 4 OK 01

XuMmus B ObiTy 1 [TeopeTnueckoe oOyueHue 2 8112 8i

[IPOU3BOACTBCHHON |11 poiiniye JIOCTMKEHUSI XUMUYECKON HAYKH U XUMUYECKOW TEXHOJIOTUU. POtk XuMuu B OK 07

ACATCIEHOCTH obecredentsi IKOIOrUYECKOM, SHEPreTHYeCKO! U THILEBOi 6e30aCHOCTH, PAa3BUTHH 2 TIK 3.4

1C/IOBCKA MeauuHbL. [IpaBuia movucka u aHajIM3a XUMUYECKOW HH(pOpMaIIUK U3 pa3IMYHbIX HCTOYHHKOB MK 3.5
(Hay4Has ¥ yueOHO-HAy4YHAas JIUTEepaTypa, CPEICTBA MAaCCOBOM MHpopMaIuu, ceth MIHTEpHET) K3.6
[IpakTrueckue 3anatus. IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE COIePKAHME 2

[Torck 1 aHanu3 KeWCOB O MPUMEHEHUN XUMHUYECKUX BEMIECTB U TEXHOJIOTHIA C yYETOM
OyaymIel mpoecCHOHATBHON ASSITETLHOCTH 110 TEMaM:

Baxueiiime cCTpouTeNlbHbIE MaTePHAIIbI

KoHCTpYKIIMOHHBIC MaTepHATBI

Kpacku 2
Crekiio

Kepamuka

Hanomarepuainsl

beITOBas XUMHSL.

SamuTa:

[TpencraBieHne pe3ynbTaTOB pElIeHNs KeiicoB B (h)opMe MUHU-AOKIIAAa C Tpe3eHTalen

HpOMe)KYTO‘-IHaH aTTeCTanusd 110 JUCIHUITIIINHE (3aqu) 2

Bcero 72




3 YCJIOBUS PEAJIM3AIIAY YUYEBHOM JIUCIIUTLIAHBI

3.1 TpeﬁoBaHI/Iﬂ K MHUHNUMAJILHOMY MaAaTCPHAIBHO-TEXHUYICCKOMY

o0ecre4yeHNIO0
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COACPKAHME

Jus  peamu3zalud  OPOrpaMMbl  JUCHUIUIMHBI — MPEIyCMOTPEH  KaOMHET
«ECcTeCTBEHHO-HAYYHBIX TUCITUIIINHY

O6opynoBanne kaOuHeTa (HarjsiiHbIe NMOCOOMS): HAOOPHI IIAPOCTEPIKHEBHIX
MOZEJIEd MOJIEKYJ, MOJEIN KPHUCTAUIMYECKUX PEIIETOK, KOJUIEKIUU HPOCThIX M
CJIOKHBIX W/WIM KOJUICKI[UU TOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ U MHUHEPAJIOB,
tabnuua MenneneeBa, yueOHbIe (GUIBMBIL, IIUPPOBBIE 00PAa30BATEIBHBIE PECYPCHI.

TexHuveckue cpeacrsa o0yueHuss U pado4nx MecT Ja00paTOPUU: MEH3YPKH,
MTUATICTKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTII, JIYIIbI, TPEAMETHBIC U TTOKPOBHBIC
CTEKJIa, TUIAHIIETHI JIJIS KamlelbHBIX peakiuii, GuiIbTpoBaHHAs OyMmara, MpOMbBIBAJIKH,
CTEKJISTHHBIE IPOOUPKH, PE3UHOBBIE MTPOOKH, (HOHAPUKHU, HAOOP PEaKTUBOB, CTEKJISTHHBIC
MaJI0YKH, MTATUBBI TSI TPOOUPOK; MEPHBIC ITMIHH/IPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenutenabHbie uauHapudeckue (50-100 miu), cTynku ¢ nectiukoM, GaphopoBbIie YaIIKy,
MAHIETH, (QWIBTPH OyMakHBIC, BaTa, Mapjsd, YaCOBBIC CTEKJIA, JJICKTPOIUIUTKH,
71a00paTOPHBIE MTATHBBI, CIIUPTOBBIC TOPEIIKH, CITUYKH, TIPHOOP IS TIOTyUCHUS Ta30B
(w1 mpoOupKa ¢ raz00TBOJHON TPyOKOIl), AepxaTenu JUisi MPOOUPOK, CKIISTHKU JJIs
XpaHEHHs PEaKTUBOB, pa3IaTO4YHbIC JIOTKH; XuMuueckue crakansl (50, 100 u 200 mi);
HIMaTeNN; MUHIETHI; TUTeIbHBIC IIHUIIIbI; CEKYHIOMEPHI (TaiMephl), MEPHBIE MPOOUPKU
(ma 10-20 mn) u MepHbie K0a0bl ayist TuTpoBanus (50 u 100 mu1); UHAMKATOPHBIC
MTOJIOCKH IS onipeesienns pH u ctanmapTHas MHIUKATOpPHAS ITKAIa; YHUBEPCATbHBIHA
uHaukaTop; nunetku Ha 1, 10, 50 mn (wmm mo3aropsl Ha 1, 5, 10 M), OropeTkn ais
TUTpoBaHus, MemuiuHckue mmpunbl Ha 100-150 wmn, naGoparopHbie w/wiu
aHAJIUTHYECKUE Bechl, PH-MeTppl, cymmiabHbIM 1mmKad, U Ap. JdabopaTopHOe
obopymoBaHue.

3.2. UudopmannonHoe odecrneyeHue peaan3auuu NporpaMmbl

3.2.1. OcHOBHBIE ITEYATHLIC U31aHUSA
1. Caenko, O. E., Xumus (J11 HEXUMHUUYECKUX ClielanbHOCTel) : yueOHuk / O.

E. Caenko. — Mocksa : KnoPyc, 2023. — 304 ¢. — ISBN 978-5-406-11295-3. — URL.:
https://book.ru/book/948704 (nara ooparuenus: 02.06.2023). — TeKcT :37ICKTPOHHBIH.

2. 'munka, H. J1., 3agaun u ynpaxkHeHus 1o oO1iel XuMuu : yaeOHoe mocoowue /
H. JI.T'nuuka, T. E. AnekceeBa, H. b. IlnarynoBa, T. E. XpunynoBa. — Mocksa :
KnoPyc, 2023. — 240 c. — ISBN 978-5-406-11511-4. — URL:
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https://book.ru/book/949214 (mata oOpamenus: 02.06.2023). — Tekcr
AJICKTPOHHBIMN.

3. 'muuka, H. JI., O6mas xumust. : yaeoHoe mocooue / H. JI. 'muaka. — Mocksa
KnoPyc, 2022. — 749 c¢. — ISBN 978-5-406-09865-3. — URL:
https://book.ru/book/943894 (nara ooparuenus: 02.06.2023). — TekcT : 3IeKTPOHHBII.
4. Tabpuensn O. C., Xumus. 11 xnacc: yueOnux/ O. C. I'abpuensn, U. T.
OctpoymoB,C. A. Cnankos (10-11) (ba3ossrii) - M.: [Ipocserienue, 2022
5. l'abpuensn O. C., Xumua. 10 knacc: yuebnux/ O. C. I'abpuensn, U. T.
OctpoymoB,C. A. CimagkoB (10-11) (bazossrit) - M.: IIpocsemnienne, 2022
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUITVINHBI

KoHTposib u olieHKa pe3yabTaTOB OOYYEHHS OCYIIECTBIISIETCS MpernogaBaTeiei
B Tpollecce TNPOBENCHMS] MPAKTUUECKUX 3aHATHM W J1abOpaTOpHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OOYYaIOIIUMUCS MHAMBUAYAJIbHBIX 3aJaHUM,
POEKTOB, MccaeaoBaHuil. Pe3ynbratel 0OydeHHs ONpeAesaoT, YTO 00yJaromuecs
JOJDKHBI 3HaTh, IMOHMMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUU H3YyUCHUS
JTUCIUTUTUHBI.

st hopmupoBaHus, KOHTPOJII M OIEHKH DPE3yJbTaTOB OCBOCHHS y4eOHOM
JTUCITUTUIMHBI UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEPOIPHUSTHH, MPEICTaBIISIONIAS
co00¥ KOMIUIEKC y4eOHBIX MEPOTIPUATHIN, COTIIACOBAHHBIX C PE3YJIbTATAMH 00yUEHUS
u chopmymupoBanHbix ¢ yderom PI'OC COO (mpemMeTHbIE pPE3yJIbTaThl TIO
nuctumirae) u ®I'OC CIIO.

Ne | OK/IIK | Mopyns/Paznen/ Pesynprar Turmer
Tema 00y4eHus OLICHOYHBIX MEPONPUATHI
1.1 |OKOl |Crpoenue aromoB  [CoctaBiath xumuueckue [Tect «CtpoeHue aToMoB
XMMHUYECKHX (OopMyJIbl COEIMHEHUH B [XUMHUYECKUX JIEMEHTOB U
PIIEMEHTOB U COOTBETCTBUU CO CTETIEHBIO[IPUPOJIa XUMUYECKOM CBSI3U.
npupoaa OKHCIICHUS XMMUYECKUX  [3a/1auM Ha COCTaBJICHUE
XUMHUYECKOHN CBSI3M  [PJIEMEHTOB, UCXOMS U3 XUMHUYECKUX (GOpMYIT
BaJICHTHOCTH U IIByXaTOMHBIX COEMHEHUMN

PIIEKTPOOTPHULIATEILHOCTH (OKCHJIOB, CYIb(HUAOB,
CUAPUJIOB U T.I1.).

3a1aHus Ha MCIIO0JIb30BaHUE
XMMHYECKON CUMBOJIMKU U
Ha3BaHWW COEAMHEHUH 110
HOMEHKJIaType
MEXTYHAPOIHOTO COI03a
TEOPETUYECKON U MPUKIIATHON
XUMHUH U TPUBHAJIBHBIX HA3BaHUMI
U1l COCTABIICHUSI XMMHUECKUX
(bopmyn

IByXaTOMHBIX CO€IMHEHUN
(oxcuaoB, cynb(uIoB,
CUAPUIOB U T.I1.) ¥ IPYTUX
HEOPraHUYECKUX COEANHEHUN
OTJIEIbHBIX KJIACCOB

1.2 |OKOl [[lepuommueckuii X apakTepr30BaTh 1. Tect «Metamnuueckue /
OK 02  BakoH u Tabiuna XMMHAYECKHE DJIEMEHTHI B [HEMETaJUTMYECKHe CBOMCTBRA,
/I.11. MenneneeBa  [COOTBETCTBUH C UX PIEKTPOOTPULATENBHOCTD U
MOJIOKEHUEM U B CPOJICTBO K JIEKTPOHY XMMHUYECKHX

MEePUOINYECKOM CUCTEME [PJIEMEHTOB B COOTBETCTBHUE C UX
XUMUYECKHUX DJIEMEHTOB  [DIIEKTPOHHBIM CTPOEHUEM U
J1.11. MenneneeBa OJIOKEHUEM B

[IEpUOANYECKON CUCTEME
XUMHUYECKHUX dyiemenToB J[. 1.




Mennaeneesay.

[IpakTHueckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XUMHUYECKUX
PJIEMEHTOB U NIEPUOJUYECKUM
M3MCHCHHEM CBOMCTB XHUMHUUYECKUX
DJIEMEHTOB 1 MX COCIMHEHU B
COOTBETCTBUH C IMOJOKECHUEM
[lepronuueckoit cucreme.
[IpakTHKO - OPUEHTUPOBAHHbIE
TEOpPETUUYECKUE 3aaHus Ha
XapaKTepPU3aLUI0 XUMHUECKHX
hJIEMEHTOB: «MeTamndeckue

/ HEeMETaJIMYECKHIE CBOMCTBA,
PIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
PJIEMEHTOB B COOTBETCTBHE C UX
PICKTPOHHBIM CTPOCHUEM U
MOJI0’KEHUEM B MIEPUOIUUECKON
CHCTEME

XUMHYECKHUX 31eMEeHTOB JI. 1.
MeHnzaeaeeBa

2.1

OK 01
OK 04

TUIbI XUMUYECKUX
[peaKuuii

CoCTaBIIATh PEAKIINH
COCIMHEHMUS, PA3JIOKEHUS,
0OMeHa, 3aMelICHHS,
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIIbHBIC
[peaKInu

3asaun Ha COCTABJICHUE YpaBHEHUU
[pEaKLIHIA:

COEIMHEHMS, 3aMEILEHNS,
pasioxeHusi, 0OMeHa,
OKHCJIUTENBHO-
BOCCTAHOBUTEIIBHBIX PEAKITUH C
MCIIOJb30BaHUEM METOAa
PIEKTPOHHOTO OanaHca.

63a1a4M Ha pacyeT Macchl
BEIECTBA HJIM 00beMa ra3oB 110
M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO U3
Y4aCTBYIOIINX B PEAKIMH BEIIECTB;
pacdy€Tsl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
[PEaKIIH, €CITU OJTHO U3 BEIECTB
MMEET MPUMECH

2.2

0K 01
OK 04

DIIEKTPOTUTHYECKAS
mucconuanus u
MOHHBI OOMEH

CocTaBiATh ypaBHEHUS
XUMUYECKUX peaKIuii
MOHHOTO OOMEHa C
y4acTHeM HeOpraHMYECKUX
BEIIECTB

3aaHus HA COCTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX PEaKIIHii
C y4aCTHEM KHUCJIOT, OCHOBAaHUU U
coJIeld, yCTaHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
JlaGoparopnas pabota «Tursl
XUMHYECKUX PEAKIUI»




3.1

OK 01
OK 02
I1IK 3.4

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHUE
HEOPTraHUYECKUX
BCIIICCTB

KiaccudummpoBats
HEOpraHMYECKUE BEIIECTBA
B COOTBETCTBHUU C UX
CTpOCHUEM

Tect «HoMeHkaTypa 1 Ha3BaHHE
HEOPraHUYECKHUX BEIIECTB UCXOS
U3 UX XUMUYECKON (HOpMYJIIbI UITU
COCTABJICHUE XUMHYECKOU
(hopMyJIbI HCXO/I U3 HA3BaHUS
BEILIECTBA [10 MEXIYHAPOIHOU UIIN
TPUBUAIBHON HOMEHKIIATYpe».
3aauM Ha pacyeT MaccoBOM J10yn
(Macchl) XUMHUYECKOTO AJIEMEHTA
(coenuHEeHHMsI) B MOJICKYJIE (CMECH).
[IpakTuueckue 3a1aHus Mo
Kiaccu(ukanuy, HOMEHKIAType U
XUMHUYECKHUX popMyliaM
HEOpraHUUYECKUX BEILECTB
[Pa3TTMYHBIX KJIACCOB.
[IpakTueckue 3agaHus Ha
oTpeieIeHUe XUMUYECKOM
AQKTUBHOCTH BEILIECTB B
3aBHUCHMOCTH BUIa XMMHUECKOMH
CBSI3M U TUIIA KPUCTAJUINYECKOU
pelieTKu

3.2

OK 01
OK 02
[1K 3.4

Dus3nko-

X MMHYCCKHE
CBOMCTBaA
HEOPraHUYECKUX
BCICCTB

'V cranaBiauBaTh
3aBUCUMOCTH (DU3HKO-
XUMHUUYECKHX CBOMCTB
HEOpPraHWYECKUX BEIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKON pEeIETKH

Tect «OCOOCHHOCTH XMMHUYECKUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM()OTEPHBIX
CUIPOKCHUIOB U COJICH.

3aJjJaHus Ha COCTaBJICHHE
YPaBHCHHI XMMUYECKUX PEAKIIHIA C
yLIaCTI/IeM HpOCTI)IX 1 CIIOKHBIX
HEOPTaHUYECKUX BEIIECTB: OKCHIOB
METAJJIOB, HEMETAJIOB U
aM(OTEPHBIX DJIEMEHTOB;
HeopFaHI/I'-ICCKI/IX KHCJIIOT,
OCHOBaHUH M aM(OTEPHBIX
FI/I}IPOKCI/II[OB, HeopFaHI/ILICCKI/IX
colieil, XapaKTepU3YIOLINX UX
CBOMCTBA U CIIOCOOBI IOJTYUYEHHUSI.
[IpakTHKO-OPHUEHTUPOBAHHBIE
TEOPETUYCCKHEC 3a/IaHUs Ha
CBOICTBA U MOJTyuYEHHUE
HeopFaHI/I'-ICCKI/IX BCIICCTB

3.3

OK 01
OK 02
OK 04

W nentuduxarms
HEOPTaHHMYECKUX
BEIECTB

1ccnenoBathb
KQUCCTBCHHBIC peaKI_[I/II/I
HEOPraHUYECKUX BEILIECTB

[IpakTHKO-OpHEHTUPOBAHHbIE
3a7aHus 110 COCTABIICHUIO
XMMHUYECKHX PEaKIUil ¢ ydacTuem
HEOPTaHUYECKUX BEIIECTB,
MCTIOBb3YEMBIX JUIS UX
MICHTU(PUKAIIH.

JlaGoparopHas paboTa:
«MnerTnukanms HeOpraHMIECKIX
BEIIECTB




4.1 OK 1 [Knaccudukanus, KiaccudummpoBats 3amaHus Ha COCTaBJICHUE Ha3BaHUM
CTPOCHUE U OpraHUYECKUE BEILIECTBA B [OPraHUYECKUX COCAMHEHUH O
HOMEHKJIaTypa COOTBETCTBHUH C UX TPUBHAIBHOMN MU MEXTyHAPOIHOM
OpTraHUYECKUX CTPOCHHEM CHUCTEMAaTUYECKON HOMEHKJIATYpe.
BEIICCTB 3aaHusl HA COCTABJICHUE MOJIHBIX U

COKpAIICHHBIX CTPYKTYPHBIX
(hopMyJ1 OpraHMYECKUX BEIIECTB
OT/IETIbHBIX KJIACCOB.
3amaun Ha onpeeseHue
pocTeiiniei GopmMyIbl
OpraHUYECKON MOJIEKYJIbI, UCXOs
13 PJIEMEHTHOTO cocTaBa (B %)
4.2 OK 01 |CsoiicTBa 'Y cTaHaBiIUBaThL 3asaHus Ha COCTABJIICHUE
OK 02 |oprannueckux 3aBUCUMOCTh (PH3UKO- YPaBHEHUN XUMUYECKUX PEAKLUH C
OK 04 |coenuHenui XUMHUYECKUX CBOWCTB Yy4aCTUEM OPraHUYECKUX BEIECTB
IIK 3.4 OpPraHWYECKUX BEWMIECTB OT [HA OCHOBAHWM MX COCTaBa U
CTPOCHUS MOJIEKYJI CTpOCHHUSI.
3aaHust Ha COCTaBIICHUE
YpaBHEHUN XUMHUYECKUX PEaKIIUi,
WJUTIOCTPUPYIOITUX XUMUYECKHE
CBOICTBA C y4€TOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEAKIIUN U
FEHETUYECKOM CBSI3U OPTraHUYECKUX
BEIECTB Pa3HBIX KJIACCOB.
PacueTHOE 3a7a4u IO YpPaBHEHUAM
[pEAKLHI C yYaCTUEM OPraHUYECKUX
BEIIIECTB.
JlaGopaTopHast pabota
«IIpeBpallieHnst OpraHnueCcKnX
BEIIECTB ITPH HATPCBAHUM)
4.3 OK 01 [Hnentuduxamms lccinenoBarth [IpakTUKO-OpUEHTUPOBAHHbIE
OK 02 |oprannueckux KaueCTBEHHBIC PEAKIMM  [33JaHUs 110 COCTABIICHUIO
OK 04 [BemiecTB, ux OpraHUYECKUX COETMHEHUNXUMUYECKUX PEaKLUi ¢ y4acTUEM
[1K3.4 puHauenue u OT/IETTbHBIX KJIAaCCOB OpTraHUYECKUX BEIIECTB, B T.4.
[IPUMEHEHNUE B MCIIOJIB3YEMBIX JJI UX
OBITOBOM 1 MIeHTU(PUKAUHU B OBITY U
[TPOU3BOJACTBEHHOMN MPOMBIIUIEHHOCTH.
MesTeTbHOCTH JlaGopaTopHas pabora:
yelIoBeKa « nenTudukanus opraHI4ecKux
COCTMHEHUI OTJEIBHBIX KJIACCOBY
3) OK 01 [Cxopoctb XapakTepu3oBath BiausHuE [[[pakTHKO-OpHEHTHPOBAHHbBIE
OK 02 [xumuueckux KOHLEHTPALIMU TEOPETUUYECKUE 3a/1aHUS HA aHAIIN3
[peaKIIHii. [pearupyromux BEMECTB U |(PaKTOPOB, BIMSIONINX HA
XUMHIEeCKOe TeMIIepaTypbl Ha CKOPOCTh [A3MEHEHHE CKOPOCTH XUMHYECKOM
[paBHOBECHE XUMUYECKUX PEaKInui peakiuu. [Ipaktuko-

XapaKTE€pU30BaTh BIUSIHUE
M3MCEHCHUS KOHLICHTpalluu
BEMIECTB, pCAKIIMN CPEIbI U
TeMIepaTypsl Ha
CMEIICHUE XUMHUUYECKOT O

OPUEHTUPOBAHHBIC 3a]]aHUs Ha
rpuMeHeHue npuHuumna Jle-
[MIaTenne 111 HaXO0XKICHUS
HaIrpaBJI€HUs CMEILEHUS

[PABHOBCCH A XUMHYISCKOMN pCaKnuu




[PaBHOBECHSI 1 aHau3 (PaKTOpOB, BIUSIOMIUX Ha
CMCIIICHUEC XUMUYSCKOTO
[PaBHOBECHS
6.1 OK 01 [[Tousatue o Pa3znnuaTh HCTUHHEBIE 3a7a4l Ha IPUTOTOBJICHUE
OK 02 |pacTtBOpax [pacTBOpBI [pacTBOpPOB.
OK 07 [[pakTHUKO - OpUEHTUPOBAHHBIE
[IK 3.4 [pacyeTHOE 3a/1aHKs Ha
TUCTIEPCHBIC CHCTEMBI,
MCIIOJIb3yeMbIC B OBITOBOM U
MPOU3BOCTBEHHOMN
eI TeIbHOCTH YeJIOBEKa
6.2 OK 01 [HccnemoBanue MccnenoBaTh GU3HKO- JlaGopaTopHas pabota
OK 02 [cBOICTB pacTBOPOB [XMMHYECKHE CBOMCTBA «IIpurortoBiieHHE PACTBOPOBY
OK 04 MCTUHHBIX pacTBOPOB
IIK 3.4
7.1 OK 01 [Xumus B ObITYy U OnenuBath nocienctsus  |Keiic (¢ yuetom Oynymeit
OK 02 [mpou3BOJACTBEHHOW [OBITOBOM U NpoQeCcCHOHATBHOMN e TETLHOCTH )
OK 04 [mesTeapbHOCTH [MPOM3BOJACTBEHHOM B03MOKHBIE TEMBI KEHCOB:
OK 07 [gemoBeka TesTeIbHOCTHY YelioBeka ¢ [[loTerieHue kiauMara u
[IK 3.4 [TO3HIIMI KOJIOTHUYECKOM  [BBICBOOOXKICHHE Ta30BBIX THIPATOB
IIK 3.5 0e3011aCHOCTH CO JHA OKeaHa.
I1K3.6 bynyuie matepuans J1J1s aBua-,

MAaIIMHO- U
nprOOPOCTPOCHHUS.

HoBble MaTepuabl 1)1 COJIHEUHBIX
Garapeil.

JIlekapcTBa Ha OCHOBE
PaCTUTENbHBIX TPENapaToB
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