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1. OBLLASA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI OGLLEOBPA3OBATEJIbHOWU
ANCLUMITNHDBI

1.1 MecTo AucuMNNMHbI B CTPYKTYype obpaszoBaTtenbHon nporpammbl CIMNO
ObuieobpasoBaTtenbHass AUCUMMNIMHA «XUMUSI»  sIBNsieTcsl  obdA3aTenbHOW  4acTblo

obweobpasoBartenbHOro uukna obpasoBaTenbHOW nporpaMmmbl B cootBeTcTBUM ¢ PIOC no
cneunanbHoctn 23.02.05 JkcnnyaTauus TPAHCNOPTHOMO 3NEeKTPOobopyAOBaAHNS U aBTOMATUKK
(no Bugam TpaHcnopTa, 3a UCKMYEHNEM BOLHOIO).

MpuknagHon mogynb BkNtodaeT pasgen 8 «Xumusd B ObITYy U NPOU3BOACTBEHHOM
AEATENbHOCTU YenoBekay, KOTOpbIM peanuadyeTcsa Ans Bcex npodyeccuii/cnenmanbHoCcTen
METOAOM pELUEHUs] KEWCOB, CBSI3aHHbIX C 9SKOMOrnM4yeckon ©6e30MacHOCTb0 M OLIEHKOW
nocrneacTeuin ObLITOBOM M NPOU3BOACTBEHHON AEATENbHOCTU, COOTBETCTBYHOLLEN OTpacnsam
Oyaywen npodeccnoHanbHoOM AeAaTeNnbHOCTN 06yYatoLLNXCS.

1.2. Llenu n nnaHMpyembie pe3yrnbTaTbl OCBOEHUS AUCLUNIUHbI:

1.2.1. Uenwu v 3agauv gucumnnuHbl

CopepxxaHne nporpaMmmbl 06LweobpasoBaTeNlbHOM QUCLUMMIINHBI « XUMUSI» HanpaBneHo Ha
AOCTWXKEHME CNeayoLmMX Lenewn:

— ((opmMmpoBaHME CUCTEMbI XUMWYECKMX 3HAHWWN KaK BaXkHeWLWen CcoCTaBnsoLen
€CTEeCTBEHHO-Hay4YHOM KapTWMHbI MMpa, B OCHOBE KOTOPOMW feXaT KIoYeBble MOHATUS,
dyHOaMeHTanbHble 3aKOHbl M TEOPUM XMMWUW, OCBOEHME $3blka HaykW, YCBOEHME U
MOHMMaHMe CYyLWHOCTU [OOCTYMNHbIX O00O06LWEeHN MUPOBO33PEHYECKOrO Xapakrepa,
O3HAKOMJIEHME C UCTOPMEN UX Pa3BUTUSA N CTAHOBNEHWS;

— hopmumpoBaHMe 1 pa3BuTne NpeacTaBneHMn O HayYHbIX METOAaX NMO3HaHUSA BELLECTB U
XUMUYECKUX peakumi, HeobxoaumbiX Ans NpuobpeTeHns yMeHUn OpUEHTMPOBATLCS B
MUpPE BELLECTB N XMMUYECKMX SABNEHUI, UMEIOLLMX MECTO B NPMPOAE, B MPAKTUYECKON U
NOBCEOHEBHOW XN3HU;

— pasBuTMe yMeHun un cnocoboB [eATENbHOCTM, CBSA3aHHbIX C HabnogeHnem wu
0OBbACHEHMEM XMMMUYECKOro 3KCnepuMeHTa, cobniogeHveMm npasun  6e3onacHoro
obpalleHuns ¢ BeWweCcTBaMu.

3agauv QUCUUNIIUHGI:

1) cdopmupoBaTb NOHUMAHWE 3aKOHOMEPHOCTEN NPOTEKAHMS XMMUYECKMX NPOLIECCOB U
ABIIEHUIN B OKpYXaloLlen cpede, a Takke UX CBA3b C LEeNOCTHOW Hay4yHOW KapTUHOM
Mupa 1 apyrmmm eCTECTBEHHbIMN HayKaMu;

2) pasBuUTb YMEHUS COCTaBNATb (POPMyINbl HEOPraHUYECKNMX U OpraHUYEeCcKUX BELLECTB,
YPaBHEHUS XMMUYECKMX peakumn, OOBbACHATb WX CMbICI, WHTepnpeTupoBaTb
pe3ynbTaTbl XMMUYECKMNX SKCNEPUMEHTOB,

3) coopmmpoBaTb HaBbIKM NPOBEAEHUSA MPOCTENLUMX XMMUYECKUX IKCNEePUMEHTarNbHbIX
nccnegoBaHun ¢ cobniogeHvemM npasun 6esonacHoOro obpalleHust ¢ BelecTsamu U
nabopatopHbiM 060pyAOBaHUNEM;

4) pas3BUTb YMEHUS HaxXOAWTb, aHanuaupoBaTb W WCMOMb30BaTb MHAOPMaLNIO
XMMUYECKOrO XapakTepa W3 pasfnyHbiX MHEAOPMALMOHHBIX WMCTOYHUKOB, BKMOYast
y4ebHyto nuTepaTtypy, Hay4Hble Nybnukaumm n UHTEpHEeT-pecypcsl;

5) cdopmmpoBaTb YMEHUA MNPOrHO3NPOBATb MOCNEACTBUS CBOEW [AEATENbHOCTU WU
XMMUYECKUX NPUPOAHBLIX, ObITOBbIX W NPOM3BOACTBEHHbLIX MPOLECCOB, YYUTbIBASA
BO3MOXHbIE 3KOSIOrMYecKne U coumarnbHble BO3AENCTBUS;

6) cdopmMMpoBaTb MNOHUMAHME 3HAYUMOCTU  OOCTMXKEHUA XMMWUYECKOW Haykm W
TEXHONOrMM ANna passBuTud coumansbHOM U NPOU3BOACTBEHHOW cdep C yMeHueM
NPMBOAUTL NPUMEPDI X NPUMEHEHNST B Pa3NNYHbIX chepax XKU3HU.



1.2.2. NMnaHnpyemMble pe3ynbTaTbl OCBOEHUS 00OLeoOpa3oBaTeNbHOM AUCLUMNIIVNHDI
B cootBeTcTBMU ¢ PI'OC CMNMO mn Ha ocHoBe ®I'OC COO
Ocoboe 3HaveHne obLieobpasoBaTenbHast AUCUMNIIMHA « XMMUA» uMeeT npu opMnpoBaHMm 1
passutm OK 01; OK 02; OK 04; OK 07 u MK, npegctaBneHHbIX B akTyannanpoBaHHbix ®rOC
crno no npodeccun/cneymnanbHOCTL.



Kog mn
HaMMeHoBaHue
copmMupyembIx

KoMneTeHuun

I'InaHMpyeMble pe3ynbTaTtbl OCBOEHUA ANCLUUNTIUHDbI

O6wume

OucumnnuHapHble

OK 01. Bbibupatb
cnocoObl peLueHns
3agad
npogeccmoHasrnbHO
N 0esaTenbHOCTU
NPUMEHUTENBHO K
pasnuyHbIM
KOHTEKCTam

B yacTtu TpygoBoro BocnutaHus:

- FOTOBHOCTb K TPyAY, OCO3HaHWe LeHHOCTH
MacTtepcTea, Tpygontobue;

- FOTOBHOCTb K aKTUBHOWN OeATENbHOCTU
TEXHOMOrMYECKON U coumanbHOM HanpaBEHHOCTH,
CMOCOBHOCTb NHMLMMPOBATb, NIAHMPOBAThL U
CaMOCTOSTENbHO BbINOMHATbL TaKyto AeATENbHOCTb;
- UIHTEpPEC K pasnuyHbiM chepam NpodreccnoHanbHom
AeaTenbHOCTU.

OBnageHune yHuBepcarnbHbIMU y4eOHbBIMK
no3HaBaTeNbHbIMN AENCTBUSAMM:

a) 6as3oBble nornyeckme encTBus:

- CaMOCTOSITENbHO cdopmynupoBaTb n
akTyanusupoBaTb npobnemy, paccmaTpuBaTb ee
BCECTOPOHHE;

- ycTaHaBnuBaTb CYLIECTBEHHbIA MpPU3HaK  wunu

OCHOBaHWS [Onsi  CpaBHeHUs, Knaccudvkaumm u
obo0LeHns;
- onpegendaAtb  UenM  OeATenbHOCTM, 3agaBaTb

napameTpbl U KpUTEPUN NX OOCTUKEHUS;
- BbISIBMSATb 3aKOHOMEPHOCTU U NPOTUBOPEYUs] B
paccMaTpuBaeMbIX SIBIIEHUSIX;

- BHOCUTb KOPPEKTMBbLI B [OEATEINbHOCTb, OLEHMBATb
COOTBETCTBME PE3YNbTATOB LENSIM, OLEHMBATb PUCKK
nocneacTBuUnN OesATENbHOCTU;

- pasBMBaTb KpeaTUBHOE MbILLMIEHNE MNPU PELLEHUN
XU3HEHHbIX Npobnem

6) 6a3oBLle uccnegoBaTenbckme OENCTBUS:

- BnageTb HaBblkaMu y4eOHO-uccrnegoBaTeNbCKOM U
NMPOEKTHOM [OEeATENbHOCTM, HaBblKAMU pa3peLLEHNs
npobnem;

- BbISIBNATb  NPUYNHHO-CNEACTBEHHbLIE  CBA3N U
akTyanusaupoBaTb 3agady, BblgBuUraTb runortesy ee

- Bragetb CUCTEMOM  XUMMYECKUX 3HAHUW, KOTOpas  BKIHOYaET:
OCHoBoOMonarawLwme MOoHATUA (XMMUYECKU 3NEMEHT, aToOM, 3NeKTPOHHas
obonoyka atoma, s-, p-, d-aNeKTpoHHbIE opbuTanm atToMoB, MOH, MOJIEKyna,
BaNEHTHOCTb, 3MEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, XMMMUYEcKas
CBSA3b, MOMb, MOMsSIPHasi mMacca, MOMSPHbIA 0ObEM, YrnepoaHbl CKener,
dyHKUMOHAanNbHas rpynna, pagukarn, U3omMepusi, U3oMepbl, FTOMOSIOrMYECKUN
psg, roMonorn, yrineBoaopoabl, KUCNOpPoa- U a3oTcoaepKalime coeguHeHuns,
Guonornyeckn akTMBHble BewecTBa (yrneBoabl, Xupbl, 6enku), MoHomep,
nonimmep, CTPYKTYPHOE 3BEHO, BbICOKOMOSEKYNSAPHbIE  COeOMHEeHUs,
KpucTannmyeckasl pelleTka, TUMnbl XMMWYECKUX peakuun (OKUCIUTENbHO-
BOCCTaAHOBUTENbHbIE, 9K30-M SHAOTEPMUYECKME, peaKLnn NOHHOro obmeHa),
pacTBOp, SNEKTPONNTLI, HEINEKTPONUTLI, NEKTPONUTUYECKas aguccoumaums,
OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTb XMMMUYECKON peakunmn, XMmMmdeckoe
paBHOBECWE), TeOpMM U 3aKOHbl (TEopUs XMMWUYECKOr0  CTPOEHUs
opraHmyeckux BewectB A.M. bByTtnepoBa, Teopusi 3neKTPONUTUYECKON
auccounaumn, nepnognyeckmn 3akoH .M. MeHgeneeBa, 3akOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTK, CUMBOSIMYECKUIN A3bIK XMMUK, (hakTonornyeckmne
CcBeZeHuNs 0 CBOMCTBaAx, COCTaBe, NonydYeHnn n 6e3onacHoOM MCNofb30BaHUK
BaXXHENLUNX HEOpraHMYeCcKMX W OpraHU4YeckMx BeLlecTB B ObITy #
NPaKTU4ECKON AEATENbHOCTUN YE0BEKA;

- YMeTb BbISBMATb XapakKTepHble MNPU3HaAKM W B3aMMOCBSA3b WU3YYEHHbIX
NMOHSTUIN, NPUMEHSITL COOTBETCTBYIOLLIME MOHATUS NPU ONUCAHUM CTPOEHUS U
CBOWCTB HEOPraHM4eCKMX N OpraHMYeckux BELLECTB U WX MNpeBpAaLLEHUN;
BbISIBMATb  B3aMMOCBS3b  XMMMWYECKUX  3HAHUMA C  MOHATUAMU U
npeacTaBneHNs MU SPYrMX eCTECTBEHHOHAYYHbIX NPEeAMETOB;
- yMeTb UCNoNnb30oBaTb HAMMEHOBAHUS  XUMWYECKMX
MEXOYHAapOAHOro COK3a TEeOpeTUYEeCKOM U MPUKNagHOW XMMUM W
TpyBMAmNbHblE Ha3BaHUS BaXHEWLWMX BeLlecTB (3TWUMEH, aueTureH,
rmuuepviH, deHon, dopmanbgerns, yKCycHasa KucnoTa, MMUMH, YrapHbIn
ras, Yrmekucnbl ras, ammuak, raweHas W3BeCTb, HeraweHas W3BeCTb,
nuTbeBas coga W Apyrnx), COCTaBnATb (OPMyNbl HEOPraHUYeckux wu
OpraHMYeckux BELLECTB, YPaBHEHUS XUMUYECKMX peakuuh, OOBACHATb UX
CMbICI; MOATBEPXOAaTb XapaKTepHble XMMWYECKME CBOWCTBA BeELLECTB

coeNHEHUN
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peweHnd, HaxoouTb aprymMeHTbl O5id OOoKa3aTesibCTBa
CBOUX yTBep)K,EI,eHVIVI, 3ajaBaTb NMapamMmeTpbl N KPpUTEPUN

peLleHus;
- aHanu3MpoBaTb NOMNyYeHHbIE B XO4e PeLLeHUs 3a4a4uun
pe3ynbTaThl, KpUTUYECKN oLeHuBaThb nx
[AOCTOBEPHOCTb, MPOrHO3NPOBaTb M3MEHEHUE B HOBbIX
YCIOBUSIX;

- YMeTb MNEpPeHOCUTb 3HaHWSA B MO3HABATESbHYIO U
NnpakTU4Yeckyto obnacTu XnsHeaeaTenbHoOCTy;
- YyMeTb WHTerpupoBaTb 3HaHuMS  W©3
npeaMeTHbIX obnacTen;

- BblABUraTb HOBble Waew, npeanaratb OpUrMHarnbHbIe
noaxoapbl U peLleHns;

- CMOCOBHOCTbL UX UCMONb30BaHUA B NO3HABATENTbHOM U
couunanbHOWN NpakTuke

pasHbIX

COOTBETCTBYIOLNMM IKCNEPUMEHTAMU U 3aNUCAMU YPaBHEHNA XUMUYECKNX
peakummn;

- YMeTb YCTaHaBNuBaTb MNPUHALMNEXHOCTb W3YYEHHbIX HEeOpraHW4YecKknx u
OpraHMyeckux BeLLecTB K onpeaerieHHbIM Kraccam U rpynnam CoeanHeHun,
XapakTepusoBaTb WX COCTaB W BaXHeWLUMe CBOWCTBA; onpedensaTb Buabl
XMMUYECKUX CBA3eNn (KoBaneHTHasi, MOHHas, MeTannuyeckas, BoOgopoaHas),
TUMNbI KPUCTaNMMYECKNX PELLETOK BELLEeCTB; KrnaccnuumpoBaTb XMMMUYecKkme
peakuuu;

- ctopmupoBaTb NpeacTaBfeHUs: O XUMUYECKOM  COCTaBnsHoLLEn
€CTEeCTBEHHOHAYYHOW KapTWHbI MUpa, PONvM XUMWUU B MO3HAHUWN SBIIEHWUN
npupogbl, B OPMUPOBAHUN MbIWSIEHNUS W KyMbTypbl fIMYHOCTK, ee
PYHKLMOHANbHOW rpaMOTHOCTWN, HEOOXOAMMOW ANl PeLUeHUs NPaKTUYECKNX
3aga4y M 9KOnorm4eckm oboCHOBAHHOIO OTHOLLUEHUS K CBOEMY 340POBbI0 U
npuMpoaHoun cpeae;

- YMeTb MPOBOAMTb pacyeTbl MO XUMMYECKUM POpMyram U ypaBHEHUAM
XUMUYECKUX  peakuuMm C  MCMOSb30BaHWEM  (PU3NYECKUX  BENUYMH,
XapakTepuayoLmx BellecTBa C KONIMYECTBEHHOW CTOPOHbI: Macchl, o6bema
(HopmarnbHble yCroBMs) rasoB, KONMYecTBa BeLlecTBa; WCMNONb30BaTb
CUCTEMHbIE XUMUYECKME 3HAHWA AN NPUHATUS PEeLleHUA B KOHKPETHbIX
XXM3HEHHbIX CUTYyaUMsIX, CBSA3aHHbIX C BELLECTBAMU N UX MPUMEHEHUEM

OK 02.
Wcnonb3oBaTtb
COBpPEMEHHbIE
cpeacTBa nomcka,
aHanmsa un
WHTepnpeTauum
nHdopmauunmn n
WHOPMAaLIMOHHbIE
TEXHoNnorum gnsg
BbINOSTHEHMS
3agad
npodeccroHarnbHO
" OeaTenbHOCTU

B ob6nacTuueHHOCTM Hay4yHOro No3HaHUs:

- cthopMnpoBaHHOCTb MUPOBO33PEHUS,
COOTBETCTBYIOLLEN0O COBPEMEHHOMY YPOBHIO PasBUTUS
Haykn M OOLWECTBEHHOM MPAKTMKX, OCHOBAHHOIO Ha
ananore  KynbTyp, CMOCOOCTBYIOLLEIO  OCO3HAHWIO
CBOEro Mecta B NOSIMKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBAHWE £A3bIKOBOM U YnUTaTeNbCKOM

KynbTypbl Kak CpeAcTBa B3auMMOAEWCTBUS  Mexay
noabMy 1 NO3HaHMA MUPa;

- OCO3HaHWEe LEHHOCTW Hay4YyHOW AesTeNnbHOCTH,
rOTOBHOCTb OCyLLEeCTBNATb NPOEKTHYO n
nccneaoBaTeNbCKY AeATEeNbHOCTb UHAUBMAYANBHO U
B rpynne;

OsnageHue yHMBEpcanbHbIMU y4ebHbIMK

no3HaBaTeNbHbIMN AENCTBUSMM:

B) pabota ¢ nHdopmaumen:

- BrageTb HaBblkaMu NOMy4YeHUa uHdopmaunm u3
MCTOYHUKOB pasHblX  TMMOB, CaMOCTOSATENBbHO

- yMeTb nnaHupoBaTb W  BbIMOMHATb  XUMWUYECKUN  SKCMIEPUMEHT
(NpeBpalweHns opraHMYeckUx BeLLEeCTB [Mpu HarpeeaHuu, MoryyYyeHue
3TUMEHa N nU3y4yeHne ero CBOWCTB, KaYeCTBEHHble peakuuy Ha anbaerngpl,
Kpaxmar, YKCYCHYK KWUCNOTy; AeHaTypauusa 6enkoB npu HarpesBaHuu,
UBeTHble peakuun ©OernkoB; NPOBOAUTL pPeakunn WOHHOro obMeHa,
onpefensaTb Cpedy BOOHbIX pPacTBOPOB, Ka4eCTBEHHble peakuun Ha
cynbgar-, kapboHaT- M XIOpWuA-aHWOHbI, HA KaTUOH aMMOHUS; peluaTb
3KcrnepvMeHTanbeHble 3agadn no Temam "Metannel" n "Hemetannsl") B
COOTBETCTBMM C MpaBunamm TexHuku 6GesonacHocTn npu obpalweHun c
BeLlecTBamu 1 nabopatopHblM 060pyaoBaHEM; NpeacTaBnsaTh pe3ynbTaThl
XMMWYECKOro 3KCneprmeHTa B popme 3anncu ypaBHEHUIN COOTBETCTBYHOLLNX
peakumn n opmMynmpoBaThb BbIBOAbI HA OCHOBE 3TUX PE3yrbTaTos;

- YMeTb aHanuMaMpoBaTb XMMUYECKYD WH(opMauuio, nonyyaemyro u3
pa3HblX UCTOYHMKOB (CPeAcTB MaccoBon WHdopmauun, cetb VHTepHeT u
Apyrue);

- BnageTb OCHOBHbIMWM MeToAaMW Hay4yHOro MO3HaHUSA BELEeCTB U
XMMUYECKUX  gaBreHun  (HabniogeHue,  M3MeEpeHue,  SKCNEepPUMEHT,
MoOenupoBaHue);
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OCYLLUEeCTBMATbL MOMUCK, aHanua, cuctemaTusauuio wu
WMHTepnpeTaunto MHOpMaUUn pasnnYHbIX BUOOB U
dopmM npeacraBneHuns;

- co3gaBaTb TEKCTbl B pasnunyHbIX popmaTtax Cc y4eTom
HasHayeHus uHdoOpMauMMm KW LeneBorW ayauTopuu,
BblOMpasa onTumanbHyo ¢opMy npeactaBneHus U

BM3yanusauuu;
- oLeHnBaTb [I0CTOBEPHOCTb, NermMTMMHOCTb
MHOpMaLmMK, ee  COOTBETCTBME MNPaBOBbIM U

MOpasnbHO-3TUYECKUM HOPMaM;
- ucnonb3oBaTb CpPeAcTBa  MHAOPMALMOHHBLIX U
KOMMYHWUKaLMOHHbIX TEXHONOornn B peLueHnn
KOFHUTUBHbIX, KOMMYHUKATUBHbIX W OpraHU3aumOHHbIX
3aga4y C cobnogeHnem TpebOBaHUM  SPrOHOMUKMY,
TeXHMKN 6e30nacHOCTU, TMrMeHbl, pecypcocbepexeHus,
NpPaBoBbIX N 3TUYECKMX HOPM, HOPM MH(OPMaLMOHHOMN
©e3onacHoOCTH;

- BageTb HaBblkaMu pacno3HaBaHus 1 3aLLmTbl
NMHopmaLmm, MHHOPMaLMOHHON 6e30MacHOCTM
NINYHOCTY;

- yMeTb MPOBOAWTbL pacyeTbl MO XUMUYECKUM (hopMynam M ypaBHEHUSIM
XMMUYECKUX  peakuMi C  WUCMONb30BaHMEM  (DU3MYECKUX  BENUYUH,
XapaKkTepusyroLmMx BellecTBa C KOIMYECTBEHHON CTOPOHbI: Macchl, o6bema
(HopmanbHble YCrnoBusl) rasoB, KONMMYECTBa BeELLECTBA; WCMOSb30BaTh
CUCTEMHbIE XMMWYECKME 3HAHUS ONsl NPUHSTUS PELlEHUM B KOHKPETHbIX
)KM3HEHHbIX CUTyaLMsIX, CBA3aHHbIX C BELLECTBAMU U UX MPUMEHEHMEM

OK 04.
SdhdekTnBHO
B3aMMOEeNCTBOBA
Tb 1 paboTaTb B
KOnnektmee n
KomaHae

- TOTOBHOCTb K CaMOpasBUTUIO, CAMOCTOSITENbHOCTU U
camMoonpeaeneHuio;

-OoBrageHne HasblkaMu Yy4ebHO-MccnegoBaTenbCKOW,
NPOEKTHOM U coumarnbHON AeATeNbHOCTY;

OBnageHune yHnBepcanbHbIMY KOMMYHUKATUBHbLIMU
NENCTBUAMM:

0) coBMecTHas AeATenbHOCTb:

-  MOHMMATb W  UCMONb30BaTb
KOMaHLHOM 1 MHAMBMAYanbHON paboTbl;
- MpUHMMATb LENM COBMECTHOW OesTENbHOCTY,
OpraHM3oBbIBaTb U KOOPAWHWPOBATL OEWCTBMSA MO ee
JOCTUXEHWNIO: COCTaBNATb nnaH [encTenn,
pacnpegendartb posiv C Y4€eTOM MHEHUA Yy4aCTHWUKOB
o6cyxaaTb pesynbTaTtbl COBMECTHOW paboThl;

- KOOPAWHMPOBaATb M BbLINOMNHATL PaboTy B YCNOBMAX

npenmMyLiecTea

peanbHOro, BUPTyanbHOrO U KOMOGWHMPOBAHHOIO
B3aUMOOENCTBUS;
- OCYLLECTBNATb NO3NTMBHOE cTpaTermyeckoe

- yMeTb nnaHupoBaTb W  BbIMOMHATL  XUMUYECKUN  3KCNEPUMEHT
(NpeBpalweHnss opraHMYeckUx BeLLEeCTB [Mpu HarpeeaHuu, noryyvyeHue
3TUMEHa N nU3y4yeHne ero CBOWCTB, KaYeCTBEHHble peakuuy Ha anbaerngpl,
Kpaxmar, YKCYCHYK KWUCNOTy; AeHaTypauusa 6enkoB npu HarpesBaHuu,
UBeTHble peakuun ©OernkoB; NPOBOAMTL peakuMm WOHHOro obmeHa,
onpefensaTb Cpedy BOOHbIX pPacTBOPOB, Ka4eCTBEHHble peakuun Ha
cynbgar-, kapboHaT- M XIOpWuA-aHWOHbI, HA KaTUOH aMMOHUS; peluaTb
3KcrnepvMeHTanbeHble 3agadn no Temam "Metannel" n "Hemetannsl") B
COOTBETCTBMM C MpaBunamm TexHWku 6GesonacHocTn npu obpalieHun ¢
BeLlecTBamu 1 nabopatopHblM 060pyaoBaHEM; NpeacTaBnsaTh pe3ynbTaThl
XMMWYECKOro 3KCneprmeHTa B popme 3anncu ypaBHEHUIN COOTBETCTBYHOLLNX
peakumn n opMynmMpoBaThb BbIBOAbI HA OCHOBE 3TUX Pe3yrbTaToB
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nosedeHne B pasfUyHbIX CUTyauusax, nNposBNATb
TBOPYECTBO 1 BOOGpaxeHne, ObiTb MHULNATUBHBIM
OBnageHue yHBepcarnbHbIMY perynsaTUBHbIMM
JEencTBUAMMU:

r) NpUHATME cebsa n apyrnx niogen:

- MPMHUMAaTb MOTMBbI U apryMeHTbl APYrux nogen npu
aHanuae pesynbTaToB AeATENbHOCTY;

- Mpu3HaBaTb CBOE NpaBO M NpaBO APYrux nogen Ha
OLLNOKM;

- pa3BuBaTb CNOCOBHOCTb MOHMMATb MUP C NO3ULMK
OpYroro 4YenoBeka;

OK 8. - TOTOBHOCTb K CamMopasBUTUIO, CAMOCTOSITENIBHOCTU M | - XMMUYECKM TpaMOTHOE MnoBeaeHne B NpodeccuoHanbHOW AesTeNbHOCTU
CamocTosTeNbHO | cCamMOoONpeaeneHuio; npy obpaweHnn Cc XUMUYEeCKMMM BellecTBaMu, MaTepuvanamm W
onpeaensitb -oBrnageHue HaBblkaMu Yy4ebHo-MccneaoBaTenbCKoOW, | mpoueccamu;
3agayn NMPOEKTHOW M coumanbHOM AeATEeNbHOCTY; - TOTOBHOCTb K NPOAOIKeHU0 06pa3oBaHns 1 NOBbLILLEHUS KBanudukaumm B
npodeccnoHanbLHo n3bpaHHOM NpodeccnoHanbHOM OeATENbHOCTU U 0OBbEKTUBHOE OCO3HaHWe
ro U JINYHOCTHOIO PONN XUMUYECKMX KOMNETEHLNIA B 3TOM
pasBuTUS,
3aHUMaTbCS
camoobpasoBaHue
M, OCO3HaHHO
nnaHupoBaTb
NMoBbILLEeHNe
KBanuunkaymm

- yMeTb BblOMpaTbh MaTepuarnbsl Ha OCHOBE aHanm3a ux - 3HaTb CBOWMCTBA MeTannoBs, CNnaBoB, CNocobbl MX 06pPaboTKK;
MK 1.2. CBOWCTB AN NPUMEHEHUS B NPOU3BOCTBEHHOM -3HaTb cBoWcTBa M 0bOnNactb MNPUMEHEHUS  BNEKTPOTEXHUYECKUX,
KoHTponupoBatb NEeATEenbHOCTU; HEMEeTanM4Yecknx N KOMMNO3ULIMOHHBLIX MaTepuanos

X0O4 W Ka4eCTBO
BbINOSTHEHMS
paboT no
TEeXHUYECKOMY
obcnyxusaHmio n
PEMOHTY
TPaHCNOPTHOro
anekTpoobopynos
aHus 1
aBTOMATUKN

10




MK1.3.
KoHTponupoBaTtb
TexHu4eckoe
COCTOSHME
TpaHCNOpPTHOro
anekTpoobopynos
aHusA n
aBTOMaTUKH,
Haxogdwmxca B
aKcnyaTtaumm

- YMETb Bbl6|/|paTb mMaTtepuarnbl Ha OCHOBE aHalin3a ux
CBOWCTB AN NPUMEHEHNA B I'IpOVI3BO,EI,CTBeHHOl7I
OEeATENIbHOCTH,

- 3HaTb CBOWCTBA METarnoB, CNnaBoB, CNOCobbI NX O6p860TKI/I;
-3HaTb cBoWCTBa n obnactb npuMeHeHns ANEKTPOTEXHNYECKUX,
HeMeTannn4yeCknx N KOMNO3nMUMOHHbIX MaTepuaroB

MK 2.3. Bbibupatb

- NNaHMpoBaTb U peanv3oBaTb COGCTBEHHOE
npodeccuoHanbHoe 1 IMYHOCTHOE pa3BUTHE;

- XUMUYECKN rpaMoTHOE nosegeHne B I'IpOCbeCCI/IOHaJ'IbHOIZ OeATEeNnbHOCTU
npu 06paLIJ,eHVIVI C XuMMm4yeckmmm BellectBamun, Martepumanamm wu

onTuMaribHble - OCYLLECTBNATb NMOUCK, aHanu3 1 MHTepnpeTaumno npoueccamu;
peweHna B NMHpopmaL MM, HeoOXoaMMOW ANs BbINOMHEHNS 3aaay - TOTOBHOCTb K MPOAOIMKEHUIO 06pa3oBaHust 1 NOBbILLEHUS KBanudukauum B
HeCTaHAapTHbIX npodeccnoHanbHOM AeATENbHOCTHY; n3bpaHHOM NpodreccnoHanbHOM OeATENbHOCTU U OOBLEKTMBHOE OCO3HaHWEe
cuTyaumsax - ucnosmnb3oBaTb MHPOPMALUMOHHbBIE TEXHOMNOIMNN B pOSiv XMMUYECKUX KOMMETEHLMIA B 3TOM

npodeccnoHanbHoM AeATENbHOCTHY;

- YMeTb BbICKa3blBaTb 1 060CHOBLIBATL CBOU CY>KAEHWS,

- YMeTb CBA3bIBaTb TEOPUIO C NMPaKTUKOW, pellaTb

npakTU4eckne 3agayu

- NMNaHMpoBaThb U peann3oBaTb COOCTBEHHOE - XMMUYECKN rpamMoTHOEe MnoBeaeHue B npodeccroHanbHON OeATernbHOCTH
MK 2.4. npodeccroHanbHOe U NIMYHOCTHOE Pa3BUTUE; npy obpaleHun Cc XUMUYECKMMM BellecTBamu, MaTepuyanamm W
KoHTponupoBaThb 1 | - ocyuecTBASTL NOUCK, @HANU3 M UHTEPNpEeTaLyio npoweccamu;
oueHnBaTtb NMHpopmaL MM, HeoOXo0aMMOW ANs BbINOMHEHNS 3aaay - TOTOBHOCTb K MPOAOIMKEHUIO 0O6pa3oBaHMs 1 NOBbILLEHUS KBanudukauum B
Ka4ecTBo n3bpaHHOM npodeccnoHanbHOM AeATENbHOCTU U OOBbEKTMBHOE OCO3HaHWUe

BbIMNOTHAEMbIX
pabot

npoeccmoHanbHoON AeATENbHOCTY;

- NCMONb30BaTb MHPOPMALNOHHbBIE TEXHONOMNN B
npoeccmoHansHon AeaTenbHOCTY;

- YMETb BbICKa3blBaTb 1 06OCHOBLIBATbL CBOW CY>KAEHUS;
- YMeTb CBA3bIBaTb TEOPUIO C MPaKTUKOW, peLlaTtb
npakTuyeckme 3agayu

PO XMMNYECKNX KOMMETEHLMI B 3TOM
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2. CTPYKTYPA U COOEPXXAHUE OBLLUEOEPA30OBATENbHOW ONCLUMUMNUHBI «XUMUS»

2.1. O6bem gucumunnuHbl U BUAbI y4ebHOM paboTbl

Bup y4ye6HoM paboThl O61bem B yacax
O6BbéM obGpa3soBaTenbHOMN nporpamMmbi 79
ANCLUNSINHBI

CopepxxaHue yyebHoro marepuana 64
BT. 4.

TeopeTuyeckue 3aHATUSA 36
npakTnyeckue 3aHATUA 18
nabopartopHble 3aHATUA 6
KOHTPOJbHbIe paboTbl 4
MpodeccuoHanbHO OpPUEHTUpPOBaHHOE 3
coaepxxaHue (cogepxxaHue NpUKNagHoro Moayns)

BT. 4.

TeopeTuyeckue 3aHATUA 4
npakTuyYecKkue 3aHATUA 2
NMpomexyToyHasa aTrecTauus 2
(andhepeHLMpoBaHHbIN 3a4€T)
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2.2. TemaTU4eCcKMM NNaH U cogepxaHne ANCLUMNIIUHDI

PopmMmupyembl
HanmeHoBaHue CopepxaHue y4ebHoro matepumana (0OCHoBHoe un npodeccMoHanbLHO-OPMEHTUPOBAHHOE), O6bem
pa3nenoB u Tem nabopaTopHble U NpaKkTUYecKkme 3aHATUA, NPUKINAAHON MoAyYNb yacoB ©
KOMMeTeHuuun
1 2 3 4

CopepxaHue yye6HOro matepmana 64
Paspen 1. TeopeTnyeckne 0OCHOBbI XMMUMN 16
Tema 1.1. CopepxxaHue yuebHOro matepmana 2 OK 01
OCHOBHbIE XMMUYECKNE 1. OCHOBHble XMMUYECKME MOHATUA U 3aKoHbl. lNMpakTnyeckana pabora Ne1 «OCHOBHbIe
MOHATUSA U 3aKOHbI, KOJNINYECTBEHHbIE 3aKOHbl B XMMUN U pacyeTbl N0 YypaBHEHUAM XMMUYECKUX peaKkLumn».
CTPOEHNE aTOMOB XumMmyeckun snemeHT. AToM. Agpo aToma, M30TOoNbl. ANEKTPOoHHasi oborovka. OHepreTndeckme 1
XUMUYECKNX SNIEMEHTOB  |ypOBHW, MOAYPOBHWU. ATOMHble opbuTtanu, s-, p-, d- anemeHTbl. OcobGeHHOCTN pacnpeneneHus

9NEKTPOHOB MO opbutansM B aTomax 31EMEHTOB MepBbiX YETbIPEX NepuoaoB. ONeKTPOHHas

KOHUrypaumst atomoB. OCHOBHbIE XMMUYECKNE 3aKOHBbI.

MpakTnyeckas pa6ora Ne1 «OCHOBHbIe KONMMYECTBEHHbIE 3aKOHbl B XMMWUM U pacyeTbl
No ypaBHEHUAAM XUMUYECKNX peaKkLnumy».

OTHOCUTENbHbIE aTOMHasi U MonekynsapHasa Maccbl. MonsipHasa macca. KonunuyecTBo BelecTsa. 1

MaccoBas gons BeuwlectBa. 3akoH ABoragpo. MonspHbii 06beM raszoB. OTHOCUTENbHAs NNOTHOCTb

rasoB. PacyeTbl MO ypaBHEHUAM XUMWYECKUX peakuum C WCMNONb30BaHMEM MAacCCOBOW AONU

BewecTBa, 0bbema (HopMarnbHble YCNOBKS) ra3oB, KONIMYECTBA BELLECTBA.
Tema 1.2. CoaepxaHue yuye6HOro matepuana 2 OK 01
[Nepvioanyeckmii 3akoH 1 2. MpakTtnuyeckan pa6orta Ne2. «M3yyeHne nepmoanYECcKMX 3akOHOMEPHOCTEN U UX OK 02
Mepuoanyeckas B3aMMOCBSAI3U CO CTPOEHUEM aTOMOBY. MnK1.2
cucTtemMa XMmMu4eckux Mepuogundeckana cuctema xmmmndeckmx anemeHtoB .. MeHpeneeBa. CBsisb Nepuoamyeckoro MK 1.3
31IEMEHTOB 3akoHa n [lepnogmyeckon CUCTEMbI XUMUYECKUX INEMEHTOB C COBPEMEHHOW TEOpPUEN CTPOEHMS > MK 2.3
0. V. MeHpeneeBa, ux  [aTtoMoB. 3aKOHOMEPHOCTU M3MEHEHUS CBOMNCTB XUMUYECKMX 3NEMEHTOB, 0bpasyeMbIX UMW NPOCTbIX nK 2.4
CBSi3b C COBPEMEHHOM W CNOXHbIX BewecTtB Mo rpynnam W nepvogam [lepuoamyeckon cuctembl. 3HaveHue '
Teopuen CTpoeHus nepmognyecKkoro 3akoHa u CMcTeMbl XMMudecknx anemeHToB [.. Mengeneesa B pa3Butum HayKu.
aTomoB
Tema 1.3. CTpoeHue CopepxaHue yye6GHOro MaTepuana 2 OK 01
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BeLlecTBa
1 NpMpoaa XMMUYeCKom
cBsa3n. MHoroo6pasue
BeLLeCcTB

3. CrtpoeHue BewecTBa U NpuUpoga XMMNYECKON CBA3MN.
CTtpoeHune BewlectBa. Xummyeckasi cBdb. Buapl xmmmnyeckon cBsisu (KoBaneHTHas HernonsipHasi u
nonsipHas, MOHHasA, meTannuyeckas). MexaHnambl 06pa3oBaHMs KOBANEHTHOM XMMWYECKOW CBA3M
(obMeHHbIN 7 OOHOPHO-aKLENTOPHbIN). BogopoaHas CBA3b. BaneHTHOCTb.
OnekTpooTpuuaTenbHocTb. CTeNeHb OKUCNEHUS. VIOHbI: KAaTUOHbI U @HWOHbI.

MpakTu4yeckan pab6ora Ne3. «CtpoeHue BewecTea n NnpMpoaa XMMM4YeCKON CBA3NY.
[deMoHCTpauna Mmogenen Kpuctannndecknx peLleTok: MOHHOM (Xnopua HaTpus), aToMHOM (rpadouT u
anmaas), MonekynspHoun (yrnekucnel ras, nog), Metannmyeckon (HaTpun, MarHuin, meab). PelueHune
npakTU4YeCcKMX 3afaHU Ha COCTaBfEHWE SNEKTPOHHO-rpadunyecknx dopmyn anemeHTos 1-4
nepuoaos.

Tema 1.4.
Knaccudukaums,

N HOMeHKNaTypa
HeopraHn4ecKkux BeLLLEeCTB

CopepxaHue yye6HOro matepuana

4. Knaccudukaums, 1 HOMeHKnaTypa HeopraHM4eCcKknx BeLLecTB.
Knaccudmkaums HeopraHuMdeckux BellecTB. HomeHknaTypa HeopraHM4eckux BeLwecTB (oKcuapl,
rMapoKcuabl, KUCNOTbl, conu). BewectBa MONEKYNApPHOrO W HEMOMEKYNSIPHOMO  CTPOEHUS.
ArperatHble coCcTosHUA BelecTBa. Kpuctannmyeckue n amopdHble BelectBa. 3akoH MNOCTOAHCTBA
coCTaBa BellecTBa. TuMbl KPUCTaNMMYECKUX peLleToK (aToMHasl, MOMeEKynspHasa, WOHHas,
MeTannun4yeckasi). 3aBMCUMOCTbL CBOMCTBA BELLECTB OT TUMNA KPUCTANIIMYECKON PELUETKN.

MpakTuyeckas pad6ora Ne4. «kHomeHknaTypa HeopraHM4YeCKUX BELLECTBY.

PelwleHne npaktudeckux 3agaHumn no krnaccudukauumn, HOMEHKNaType U Xumumdeckum dopmyrnam
HeopraHM4YecknX BeLLEeCTB pasfU4HbIX KNaccoB (yrapHbl ras, Yriekucrnbii ras, aMMumak, rawieHas
N3BECTb, HeraweHasa M3BeCTb, MUTbEBAs coda M OPYrux): Ha3BaHUSA BELECTB N0 MeXayHapoaHOMU
(MIONAK) wnnu TprBManbHOMW HOMEHKNAType W cocTaBfeHne opMyrnbl XUMUYECKMX BELLECTB,
onpeaeneHne NPUHagNeXHOCTU K Knaccy. Nouck nHgopmaumm no HassaHuaM, MaeHTuduKkaTopam,
CTPYKTYPHbIM popmynam. AHanms XMMu4eckon UHdopmMaumm, nonyvyaeMonm u3 pasHbiX UCTOYHUKOB
(cpeacTtB maccoBov nHdopMauun, ceTb VIHTEPHET 1 apyrue).

OK 01
OK 02

Tema 1.5.
Tunbl XUMNYeECcKnx
peakuuin

CopepxaHue y4ebHoOro matepuana

5. Tunbl XMMHUYECKUX peaKLui
Xumunyeckasa peakumd. Knaccudukauna XMMUYECKUX peakunin B HEOPraHMYecKoM U OpraHuyeckon
XUMUWN. 3aKOHbl COXPaHEHUS MacCbl BELLECTBa, COXPaHEHMSI W MNpeBpaLLleHMs JHEeprum npu
XMMMYecknx peakumsx. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakunn (YpaBHEHWUS OKUCIEHWUS-
BOCCTAHOBSIEHUSA, CTENeHb OKUCMEHWS, OKUCNUTENb W  BOCCTAHOBUTENb, OKUCNUTENbHO-
BOCCTaHOBUTESbHbIE peakuun B npupoe, NPOM3BOLACTBEHHbLIX Npoueccax W XU3HeOeATenbHOCTU
OpraHn3moB).

OK 01

Tema 1.6.

OcHOBHOe coaepxaHue

OK 01
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CKOpOCTb XMMMYECKNX 6. CKOpPOCTb XMMUYECKUX peaKkLun. OK 02
peakuuin. Xummndyeckoe CkopoCTb peakumu, ee 3aBUCUMOCTb OT pPasnMyHbIX (PaKTOPOB: NPUPOAbI pearvpylowmnx BELecTs, MK 1.2
paBHOBeCHE KOHLeHTpaunM pearvpyrowmx BewecTs, TemnepaTypbl M nnowagn peakuMOHHON MOBEPXHOCTW. MK 1.3

TennoBble 3PdPEKTE XUMUYECKMX pPeaKUMn: 3K30- N 3HOOoTEpMMYeckme peakuun. OGpaTumble 1 MK 2.3

peakumn. Xumuyeckoe paBHoBecune. PakTopbl, BAUSIOWMNE HA COCTOSIHUE XMMUYECKOrO paBHOBECUSI '

(KOHUEHTpauma peareHTOB WM NPOAYKTOB peakuun, nasneHve, Temnepartypa). [NpuHumn Jle K24

Latense.

MpakTnyeckasn pabota Ne5. «BnusHue pasnuyHbix hbakTOPOB Ha CKOPOCTb XMMUYECKOMN

peakuumny».

PelueHne npakTMKO-OpMEHTUPOBAHHbBIX 3a4aHuMi Ha aHanmM3 akTopoB, BAUSAIOLWMX HA U3MEHEHMEe

CKOPOCTU XMMWYECKOW peakunn. 3aBUCMMOCTb CKOPOCTM XMMUYECKOM peakumnm OT MNpUCYTCTBUS 1

KaTanusaTtopa Ha npuMmepe pasnoXeHud nepokcuaa Boaopoda C MOMOLLLI AMOKCHAa MapraHua u

KaTanasbl. PelieHne npakTuko-OpMeHTUPOBaHHbIX 3a4aHn Ha NpuMeHeHne npuHumna Jle-Latense

ANSA HaXOXAEHUS HanpaBneHnsi CMELEeHNa paBHOBECUS XUMUYECKOW peakumMm U aHanns akTopos,

BAUSIOLLNX HA CMELLEHNE XMMNYECKOrO paBHOBECUS
Tema 1.7. CopepxaHue y4ebHOro marepuana 4 OK 01
PacTBopbl, Teopus 7. PacTBOpbIl, TeOpUsi INEKTPONUTUYECKON ANUCCOLMALMN U UOHHbIA OOMEH. OK 02
3MEKTPONUTAYECKON PacTtBopbl. Buabl pactBopoB no cogep)kaHuio pacTBopeHHoro sewecTtsa. PactBopumocTs. NoHaTre OK 04
[NCCOLMALIAN U VOHHBIK  |© AVCTIEPCHBIX  crcTemax. NcTnHHble n konnougHble pactBopbl. MaccoBas gonsi BewlecTtBa B 2 OK 08
o6MeH pacTtBope. NoHaTMe 0 BogopoaHOM nokasatene (pH) pactBopa. dnekTponutuyeckas aunccoumaums. K 1.2

CunbHble 1 cnabble 3NEKTPONUTLI, HEANEKTPONUTLI. Peakunm MOHHOro obmMeHa.

8. IlabopaTtopHas pa6ota Ne1 «[lpurotoBneHue pacTBopoB». MK1.3
lMpurotoBneHne pacTBOPOB 3adaHHOMW MacCCOBOW AOSfEN pPacTBOPEHHOro BeELLEecTBa, NpoBegeHue K23
peakunin MOHHOro obmeHa, onpeneneHe cpedbl PacTBOPOB BELLECTB C NMOMOLLBIO YHUBEPCABbHOMO 2 NK2.4
nHaukaTopa (Kucnasi, HemTpanbHasd, LWenoyHasl). 3agaHus Ha COCTaBfIEHWE WMOHHbLIX pPeakuun.

PelieHne npakTUKO-OPUEHTUPOBAHHbBIX pPacyeTHbIX 3a4aHUM Ha pacTBOPbl, WCNOMb3yeMble B
ObITOBOW 1 NPON3BOACTBEHHOW AEATENBHOCTUN YENOBEKA.
Paspen 2. HeopraHnyeckasa xumus 10
Tema 2.1. CopepxxaHue y4ebHoOro matepuana 8 OK 01
dunsmko-xummyeckue 9. MeTtannsl. OK 02
cBOWCTBA HeopraHuyeckux |[10MoXeHe mMeTannos B [1eproanyeckon crcTeme XMMUHECKNX 3rIeMeHTOB. OcobeHHOCTN CTPOEHMS OK 04
BELLECTB 3NEKTPOHHBIX 060ooYeK aTOMOB MeTasnos. O6u.uf|e dm3mnyeckue ceBoncTea MeTarnos. CI'IJ'IaE!bI 2 MK 1.2
MeTannoB. ANEKTPOXUMNYECKUIA psi HAaNPSXKEeHUI MeTannoB. XMMUYeCckme CBONCTBA BaXKHEMLLNX MK 1.3
METannoB (HaTPUN, Kanun, KanbLUnin, MarH1Un, antoMUHUA, LUUHK, XPOM, XXeneso, Medb) N nx )
coeguHeHun. Obwme cnocobbl Nony4eHns Metannos. [pMMeHeHNe MeTanoB B ObITY U TEXHUKE. MK2.3
10. HemeTannsol. 2 NK2.4

INonoxeHne HemeTanos B [epunogmnyeckon cucteme xummdeckux anemeHtos [.. Mengeneesa u
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0COBeHHOCTU CTpoeHUs aTomoB. Puanyeckme CBONCTBA HemMeTannoB. AnnoTponus HemeTansoBs (Ha
npumepe kucnopoda, cepbl, ¢ocdopa u yrnepoda). XumMumyeckue CBOWCTBA WM MNPUMEHEHUE
BaXHENLIMX HeMeTannoB (ranoreHoB, cepbl, a3oTa, docdopa, yrnepoga WM KPEMHUS) U KX
COeHEHUN (OKCUAOB, KUCITOPOACOAEPXAaLUMX KUCIOT, BOOOPOAHbIX coeauHeHun). pumeHeHue
BaXXHENLLIMX HEMETAaNIOB U UX COEANHEHWUI.

11. XuMmnyeckme CBOMCTBA OCHOBHbIX KITaCCOB HeOpraHM4ecKkux.
leHeTMyeckast CBSI3b HEOPraHUYecKUX BELLEeCTB, MpuHAANexawmx K pasfuyHbIM  Kraccam.
3aKOHOMEPHOCTU B M3MEHEHUN CBOWCTB MPOCTLIX BELUECTB, BOAOPOAHbLIX COEAWHEHWU, BbICLUMX
OKCW0B W r'MapOKCUA0B.

12. Mpaktnyeckasa pabora Ne6. «PU3MKO-XMMMYECKMEe CBOWCTBA HeOpraHM4ecKux
BeLecTBy.

CocraBneHne ypaBHEHUA XUMMUYECKMUX peakumi C y4acTUeM MNPOCTbIX U COXHbBIX HEOPraHMYeCcKmx
BELLECTB: METaNMoOB U HEMETanNMNoB; OKCUAOB MeTasnsioB, HEMeTanoB U aMOTEPHbIX A1EMEHTOB;
HeopraHM4YeCckUX KUCMOT, OCHOBaHWA W aM@OTEPHbIX TMOPOKCUOOB; HEOPraHWM4eckux Conew,
XapakTepuaytoLLmMX UX CBOMCTBA.
Pac4éTtbl macchl BelwectBa unm obbEémMa rasoB No U3BECTHOMY KONMMYECTBY BeLLEeCTBa, Macce unu
00BbEMY OOHOro M3 y4yacTBYHLUMX B peakuum BeLwecTB, pacdéTbl Maccbl (0O6bEma, KonuyecTea
BelecTBa) NPoOAyKTOB peakuun, ecrnm O4HO M3 BeLecTB MMeeT npumecu. PelleHne npakTuko-
OPUEHTMPOBAHHbIX 3adaHWMA Ha CBOWCTBA, COCTaB, nonyveHve u 6GesonacHoe WCMnonb3oBaHue
BaXHENLLMX HEOPraHNYECKUX BELLECTB B ObITy 1 NpodheCccuoHanbHON AeaTeNIbHOCTM YenoBeKa.

Tema 2.2, ConepxaHue yuye6HOro matepuana OK 01
VineHTncpnkauns 13. NNa6opaTopHas pa6oTta Ne2 «MaeHTMdUKaLUA HeOpraHUYECKNX BELLECTBY. OK 02
HEOPTaHNYECkNX BELLECTB | pe)jeype akcnepUMeHTarnbHbIX 33434 MO XMMWYECKUM CBOWCTBaM METasfoB M HeMeTanmnos, no OK 04
pacno3HaBaHWO W MONYyYEeHU0 COEeAMHEHUA MeTansioB M HeMeTannoB (B3aMMOAEWCTBUE
rmapokcmaa antoMUHUS C pacTBopamMu KUCNOT W wenoden,). iaeHTudukaumsa HeopraHudecKmx
BELLECTB C MCMOMb30BAHNEM WX (PUINKO-XMMUYECKMX CBOWCTB, XapaKTEPHbIX KayeCTBEHHbIX
peakumn. KayecTBeHHble peakumm Ha cynbdaT-, KapboHaT- M XNOpuA-aHWOHbI, Ha KaTWUOHbI
MEeTasnioB 1 KATUOH aMMOHMS.
KoHTponbHas paboTta Ne 14. KoHTponbHasa pabota Ne 1-2 CtpoeHue BewwecTBa U XMMnyeckue peakuumn. CBomcrtea
1-2 HeopraHu4ecKkux BewecTB (1o pazaeny 1, 2)
Pasgen 3. TeopeTuyeckme oCHOBbI OPraHN4eCcKkon XMumMnmn
Tema 3.1. CopepxaHue y4ebHOro marepuana OK 01
Knaccudukaums, 15. Knaccudmkaums, cTpoeHne n HOMeHKnaTypa opraHM4eckux BeLecTB.
CTpoeHve 1 MpegmeT opraHM4Yeckon XMMUK: €€ BO3HWKHOBEHME, pasBUTUE M 3HAYEeHMEe B MOJTyYEHWN HOBbIX
HOMeHKnaTypa BELWECTB M MaTepuanoB. Teopusi CTPOEHWUs opraHudeckux coeavHeHun A.M. Bytneposa, eé

opraHn4yeckmnx seLlectB

OCHOBHbIE MOJNOXEHUA. CTDYKTyprIe d)OpMyJ'IbI OpraHn4ecknx BeELLECTB. Fomonorus, n3omMepuAa.
XuMmnyeckasi CBs3b B OopraHn4eckmnx coeanHeHunax: KpatHble CBA3U, G- U TT-CBA3WN. I'Ipe,D,CTaBneHme [0)
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Knaccuukauum  opraHM4yecknx  BeLecTB. HomeHknaTypa  opraHuM4yecknx  coeguHeHun
(cuctemaTnyeckas) n TpuBMasibHble Ha3BaHUA BaXKHEWLUMX NpeacTaBUTeNnen KnaccoB opraHn4ecKkmnx
BELLEeCTB.

16. NMpakTnyeckasa paborta Ne7 «kHomeHknaTtypa opraHM4eCKux BeLecTBy.

OsHakomneHne ¢ obpasuamm OpraHuMYeckMx BeWecTB W MaTepuanamm Ha WX OCHOBe,
MOZENMPOBaHNE MOEKYN OpraHMYeckux BeLlecTB, HabnogeHne M onMcaHne OEeMOHCTPALMOHHBIX
OMbITOB MO MPEBPALLEHNIO OPraHUYECKMX BELLECTB MPU HarpeBaHuu (nnaeneHve, obyrnmBaHune u
ropeHue). CocTaBneHme NOMHbIX U COKPALLEHHbIX CTPYKTYPHbIX (POPMYN OpraHM4Yeckunx BeLLeCcTB
OTAENbHbIX KIaccoB, UCMNOMb3ya UX Ha3BaHWS MO CUCTEMATMYECKOM M TPUBMANbHOW HOMEHKNaType
(3TMneH, aueTuneH, rnuuepuH, deHon, dopmanbgerna, ykCycHas KucroTa, rnuumH). PacyeTbl
npocrenwen GopMysbl OpraHNY4eCcKon MONEKysbl, UCX0AsA U3 ANeMEHTHOro coctasa (B %)

Pasgen 4. YrneBogopoabl

10

Tema 4.1.
Yrnesogopoabl U Ux
NPUPOAHLIE NCTOYHNKN

CopepxaHue yye6HoOro matepuana

17. NMpepenbHble yrneBogopoAabl (ankaHbl).
MpenenbHble yrneBogopoabl (ankaHbl): COCTaB U CTPOEHUE, roMonorndeckni psg. MetaH n aTaH:
COCTaB, CTpPOEHWe, (U3NYECKME U XUMWUYECKMEe CBOWCTBa (peakuun 3aMeLleHust U ropeHust),
noslyYeHne n NpUMEHEHWE.

18. HenpepenbHbie yrneBoaopoabl (ankeHbl, ankagueHbl).
AnKeHbl: COCTaB W CTPOEHMEe, FOMOSOMMYECKUN psad. OTUINEH U MNPOMNUIEeH: COCTaB, CTPOEHME,
dum3myeckne N XMMUYecKne CBOWUCTBA (peakumn rMApUPOBaHUS, ranoreHnpoBaHus, rugpartauuu,
OKUCNEHNS N NONMMEPM3aLmMm) nosly4eHne n npUMeHeHe.
AnkagueHbl: 6ytagmeH-1,3 n metundytagueH-1,3, XxuMmMyYeckoe CTpPOeHME, CBOWCTBa (peakuusi
nonumMmepusaumm), npuMeHeHue (4N CUHTE3a NPUPOAHOIO N CUHTETUYECKOrO Kayyyka U PEe3uHbI).

19. HenpepgenbHble yrneBoaopoabl (ankKuHbl).
AnKMHbI: COCTaB N OCOBEHHOCTU CTPOEHUSsI, FOMONOrMYecknin psg. AUEeTUNeH: cocTaB, XMMUYEecKoe
CTpoeHune, umanyeckme u XMMUYECKME CBOWCTBA (peakumym TvMapupoBaHus, rarnoreHMpoBaHus,
rmagpartaumm ropeHus), nosydyeHne n NnpuMmeHeHe (MCTOMHUK BbICOKOTEMMNEPATYPHOrO NiameHn Ans
CBapKM 1 pe3Kkn MeTarnsos).

20. ApomaTunyeckue yrnesogopoabl (apeHbl). MpupoaHbie UICTOYHUKK YINEeBOAOPOAOB.

beH3on u TOMyon: cocTaB, CTPOEHWe, usanyeckne u XUMudeckue CBOMCTBa (peakumn
rasioreHMpPoOBaHNA W HUTPOBAHWUA), MNOMydYeHWe W npuUMeEHeHne. TOKCUMYHOCTb apeHOoB (BNUSHWE
GeH3ona Ha opraHn3m 4yenoBeka). [eHeTu4eckas CBA3b MexXAy yrneBogopoaamMu, npuHagnexatlimmm
K pa3nnyHbIM Kriaccam.

MpupoaHble NCTOYHMKKM yrneBogopoaoB. MNpupodHbin ra3 n nonyTHble HedTsaHbIE rasbl. HedpTb n eé
npoucxoxaeHne. Cnocobbl  nepepaboTkM  HedTU: NeperoHka, KpPekuHr  (TepMUYEecKni,
KaTanutudeckun), nuponua. MNMpoayktbl nepepaboTkn HedTU, X NPUMEHEHNE B MPOMBILLSIEHHOCTU U
B 6bITy. KameHHbIV yronb 1 NpoayKTbl €ro nepepaboTku.

OK 01
OK 02
OK 04
MNnK1.2
MNnK1.3
NnK2.3
NnK2.4
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Tema 4.2. CogaepxaHue y4e6Horo matepuana 2 OK 02
dU3MKO-XMMyeckmne 21. Na6opaTtopHas pa6oTta Ne3 «CBoncTBa yrnesoaopoaosy. OK 04
CBOWCTBA YrneBoAopoaoB (TpuBmanbHass M MeXxayHapoaHask HOMEHKNaTypa, XMMUYEcKMe CBOWCTBA, Cnocobbl MnonyveHust 2

yrnesogopogoB. [lonyyeHne aTuneHa M u3dydeHme ero cBoncTB. MogenupoBaHMe MOSeKkyn u

XUMNYECKNX NPEBPALLEHMI YINEBOLOPOAOB M ranioreHonpon3BOAHbIX.
Pasgen 5. Kucnopogocopepxaiime opraHm4eckue coeauHeHus 14
Tema 5.1. CognepxaHue yye6GHOro matepmana 2 OK 01
CnunpTbl. ®eHon 22. CrnpTen OK 08

MpepenbHble 0gHOATOMHbIE CNUPTLI (METaHOM M 3TaHOM): CTPOEHME, (PMU3MYECKME U XMMUYECKME

cBovcTBa (peakumm C akTUBHbIMW MeTannamu, rarnoreHoBoAopodaMu, FOpPeHue), NPUMEHEHME.

BooopoaHble cBsA3M Mexay Monekynamm cnupTtoB. Pusmonornyeckoe AencTBME MeTaHona wu

3TaHoNa Ha OpraHu3m YeroBeka.

MHoroatomHble CcnUpPTbl (STUMEHIMNKOMNb W TMULEPUH). CTPOEHME, (PUINYECKME U XUMUYECKUNE 2

CBOWCTBA (B3aMMOAENCTBUE CO LLENOYHBIMIN METANamMm1, Ka4eCTBEHHAs peakunst Ha MHOrOaTOMHbIE

cnnpTbl). ®usnonornyeckoe OeNCTBME HA oOpraHmam 4Yernoseka. [lpMMeHeHune rnvuepyHa u

3TUNEHTTIMKONS.

®eHon. CTpoeHne Monekyrbl, hUsnyeckne n Xumm4eckme CBoMcTBa eHona. TOKCMYHOCTb doeHona,

ero usnonornyeckoe AENCTBME Ha opraHmMam Yenoseka. [MpumeHeHne deHona.
Tema 5.2. CogaepxaHue y4ye6HoOro matepuana 4 OK 01
Anbperngsi. 23. Anbaernabl U KETOHbI OK 02
KapGoHOBbIE KACNOTHI. Anbgernagbl n KeToHbl (popmanbaerva, auetanberng, aueToH): CTpoeHue, usnyeckne u > OK 04
CrnoxHble adupbl XMMUYECKME CBOWCTBA (peakumm OKUCNEHUSS U BOCCTAHOBMEHWUSl, KayeCTBEHHble peakuun),

NoNy4eHNe U NPUMEHEHME.

24. Kap6oHoBble KUcnoTbl. 2Kupbil.

OQHOOCHOBHbIE NpeaenbHble KapOOHOBLIE KMCMNOThLI (MypaBbUHAA U YKCYCHAs KUCMOTbI): CTPOEHUE,

dusnyeckne un xummumyeckne ceoncTtBa (obwime CBOWCTBA KUCMOT, peakums aTepudukaumm),

nonyvyeHne un npumeHeHve. CTeapuHOBasi M ONleMHOBAsi KWUCMOTbl Kak MPeAcTaBUTENN BbICLUMX 2

KapboHOBbIX KUCNOT. Mbina Kak conu BbICLUNX KAPOOHOBBLIX KACIOT, X MOIOLLIEE AENCTBME.

CnoxHble acmpbl Kak npou3BoaHble KapOOHOBbIX KMCNOT. 'MAponm3 CnoXHbix 3gupoB. XKupsbl.

'Moponuna Xunpoe. NprumeHeHne XnpoB. bronormyeckasa posib XXUPOB.
Tema 5.3. CogaepxaHue y4e6HOro matepuana 4 OK 01
Yrnesoppl 25. YrneBoabl: MOHOCaxapuabl OK 02

YrneBsoabl: cocTaB, Knaccudukaumst yrneBogoB (MOHO-, AuM- W nonucaxapugbl). [Mnokosa — OK 04

NPOCTENLUNA MOHOCaxapua: OCOOEHHOCTM CTPOEHUS MOMeKynbl, U3NYeckne u XMMU4eckne 2

CBOWCTBA MOKO3bl (B3anmogencTame ¢ rmgpokcmgom meam (Il), okmcneHme ammmadyHbiM pacTBOPOM
okcupa cepebpa (1), BocctaHoBAEHME, BPOXKEHUE TIIHOKO3bI), HAXOXAEHWE B NPUPOAE, NPUMEHEHUNE
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rMoKo3bl, Bronornyeckas pornb B XU3He4esTENBHOCTU opraHnamMa venoBeka. PoTocmHTes. PpykTosa
KaK M30Mep IMHOKO3bI.

26. YrneBoabl: aucaxapuabl, nonucaxapuabl
Caxaposa — npeacTaBuTenb gucaxapuaoB, MAPONN3 caxapo3bl, HaxoXOeHue B Mpupoae M
NPUMEHEHME.
Monucaxapuabl: Kpaxman W Uennono3a Kak npupoaHble nonuvmepbl. CTpoeHue Kkpaxmana u
Lenmnonosbl, PuUanveckne n XMMmM4eckme CBOMCTBA Kpaxmarna (rMgaponuns, kKayecTtBeHHasi peakums ¢
nogom).

Tema 5.4. CogaepxaHue y4ye6Horo matepuana OK 01
dusmKo-xumn4eckme 27. MpakTnueckas pa6ota Ne8. «HomeHknaTypa KMcnopogocogepXalmx OpraHUYecKux OK 02
cBoMCTBa coeUHEHUMN». OK 04
KNCNOPOAOCOAEPXAWNX | TpyppanbHas M MeXayHapoaHas HOMEHKNaTypa, XUMWYeckue CBOWCTBA, CMocobbl MOMyYeHWs
OPraHNHecknx CNUPTOB 1 PeHONOoB, KapboHOBLIX KUCMOT M 3MPOB, anbaernaoB U KeToHoB. COCTaBNeHMe Cxem
COEANHEeHNN peakumii (B TOM 4MCRle MO MNPEASIOKEHHLIM LernoYkaM MpeBpalleHunil), XapakTepusyroLmx

XVIMUYECKME CBOCTBA KNCMOPOAOCOAEPXKALLNX OPraHNYECKNX COEANHEHMI.

28. TMpaktnyeckaa pa6otra Ne9. «Xumumuyeckme un  ¢Gusnmyeckme cBoOUCTBa

KUCNopoaocoAepXaluMX OPraHMYeCcKMX CoeanHEHUS .

MpoBeneHve, HabMOOEHNE W  ONWCAHWE [EMOHCTPALMOHHBIX OMbITOB: [OPEHWe ChupTOB,

KayeCTBEHHble peakuMM O[HOATOMHbIX CAMPTOB (OKMCreHuMe 3dTaHona okcugoMm meaun (),

MHOrOaTOMHbIX CNUPTOB (B3aMMOOEeNCTBME rnuuepuHa ¢ rmgpokeugom meaum (ll)), anbgermgos

(okmMcneHne ammmadHbIM pacTBopoM okcuaa cepebpa(l) n rugpokcmuaom meaum (1), B3ammogencrene

Kpaxmana ¢ MOAOM), U3y4eHWe CBOCTB PacTBOPA YKCYCHOMN KMCIOTbI.
Pa3gen 6. AsoTcogepXalwiue opraHn4eckmne coeguHeHus
Tema 6.1. CoaepxaHue y4ye6HoOro matepuana OK 01
AMMHbI. 29. AMUHBI. AMUHOKMCNOTLI. Benku OK 02
ég";::'(”c”mb" AMUHbI: METUNaMUH — MNPOCTENLLNA NPeACcTaBUTeNb aMUHOB: COCTaB, XMMMUYECKOe CTPOEHMe, OK 04

U13nYeECKNE N XMMNYECKUE CBONCTBA, HAXOXOEHME B NPUpoaE.

AMMHOKMCNOTBHI Kak amdoTepHble OpraHndeckne coeauHeHusi. dusnveckne u XMMUYECKMe
CBOMCTBA aMWHOKUCIIOT (Ha npumepe ravumHa). buonorumyeckoe 3Ha4yeHME aMWUHOKUCIIOT.
MNenTtuabl.

Benkn kak npupogHble nonumepsbl. lNepBuyHasA, BTOpUYHast U TpeTUdHasi CTPykKTypa Oenkos.
Xnmmyeckne cBoncTea BEnKoB: rmaponms, AeHaTtypauusi, Ka4eCTBEHHbIE peakunn Ha Benku.

30. Tlpaktnyeckasn pabota Ne10. «CBoucTBa asotocopepXxawmx OpraHUYecKux
coeilUHEeHUN».
®dusnyeckme n xumMmnyeckne CBOMCTBa aMUHOB (peakuun C KMCNOoTaMu U FOPEeHnst) 1 aMMHOKUCIOT
(ha npumepe rnuumHa). HabnogeHne M onucaHve OEeMOHCTPAaLMOHHBIX OMbITOB: AeHaTypauus

©enkoB Npu HarpeBaHUN, LBETHbLIE peaKkunmn GenKkoB.
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Pasgen 7. BoiIcokOMoOneKkynsipHblie coeAUHeHUs

2
Tema 7.1. 31. MNpaktuyeckaa pabota Ne11. «CuHTe3, aHanu3 M knaccudukaums BbICOKOMOJEKYISIPHbIX OK 01
MnacTmacchl. coeiMHeHUM». § OK 02
Kayuyku. BonokHa OCHOBHbIE MOHATUS XUMUWN BbICOKOMOEKYNSPHBIX COEAUHEHWUIA: MOHOMEP, NONMMEpP, CTPYKTYpPHOE 3BEHO, OK 04
CTeneHb  MoONMMMepusauuu, CpefHdaAss  MonekynspHas  macca. OcHOBHble  MeToAdbl  CuMHTesa OK 08
BbICOKOMOJEKYNSAPHbIX COEAMHEHWI — MONuMepu3auns u nonukoHgeHcaums. O3HakomneHue ¢ obpasuamu 2
NMPMPOAHBIX U UCKYCCTBEHHbBIX BOJIOKOH, MracTMacc, Kay4yykoB: MiiactMacchbl (MONMITWUMEH, MOMMMNPOMNUIIEH, NK1.2
NONMMBUHUIIXIOPUA, NOAUCTMPON); HaTyparnbHbIA U CUHTETUYECKME Kaydyku (ByTaaneHOBbIN, XITOPONPEHOBLIN NnK1.3
N N30MPEHOBLIN); BOMOKHA (HaTyparbHble (XMOMOK, LepCTb, LWENK), UCKYCCTBEHHbIE (aueTaTHoe BOJSIOKHO, NnK2.3
BMCKO3a), CUHTETMYECKMNE (KaMpPOH U NTaBCaH). NnK2.4
KoHTponbHasa pa6oTa 3 32. KoHTponbHas pa6ota 3 CTpyKTypa M CBONCTBa OpraHM4YecKuX BelecTs (no pasgenam 3-7) 2
MpodeccnoHanLHO OPMEHTMPOBAaHHOE coaepKaHue (cogepKaHue NPUKNagHoOro Moaynsi) 8
Paszgen 8. Xumusa B ObITY M NPOU3BOACTBEHHOMN AeATENIbHOCTU YeNnoBeKa 8
33. XumMunueckme TeXHONOrmm B noBceaHeBHOM U npocpeccMoHanbHON AeATeNIbHOCTU YernoBeKa OK 01
MpaBuna akomornyecku LenecoobpasHoro noBedeHMs B ObiTy M Tpy4oOBOW [AeATENbHOCTM B LEnAX OK 02
COXpPaHeHUs CBOEro 3[40pPOBbS U OKpYyXallleh NpuMpodHOM cpedbl, ONacHOCTb BO3AEWCTBUS Ha XKMBble OK 04
OpraHM3mbl  OpraHM4YeckMx BeELLeCTB  OTAenbHbIX  KrnaccoB  (yrneBogopoAbl,  CAUPTbl,  (PEHOSbI, OK 08
Tema 8.1. XINopopraHM4eckne NpousBoaHbIe, anbaernabl U Ap.), nokasatesnb nNpeaenbHo AoMYCTMMOWM KOHLEHTpaumMm u K 1.2
Xumuyeckme TexHornorum| SO MCnonL3osanme. . . § MK 1.3
.| Ponb xumun B obGecrneyeHuMn 3KOMOrMYEecKoW, 3IHepreTMYeckorm W nuweBor GesonacHocTW, pasBUTUK 2 .
B HOBce'D‘HeBHOIf MeaUUMHbI, CO34aHMN HOBbLIX MaTepuanoB (B 3aBMCMMOCTU OT BuAa NpoOdeCcCUOHAaNbHON OesTenbHOCTH), NnK2.3
" NPOhECcCMOHaNbHON HOBbIX UCTOYHMKOB 3HEPruM (anbTepHATMBHbIE UCTOYHUKN SHEPTUN). NnK2.4
AEATENbHOCTN HeNOBEKa | Xyumug n 3goposbe Yenoseka. MOHATUE O HayUHbLIX MeToAax NO3HAHWA BELLECTB U XUMUYECKUX PeaKLImii.
MpencTtaBneHnst 06 obLMX HayYHbIX MPUHLIMNAX NMPOMbILLIIEHHOIO MOMYyYEHMS BaXXHENLLNX BELLECTB (Ha
npvMepax nNpou3BoacTBa aMMuaka, CEPHOM KACMOTbI, MeTaHona).
XvMuUs 1 300poBbe YeroBeka: npasunia 6e30nacHOro MCNonb3oBaHUs NEKAPCTBEHHbIX NpenapaToB, ObITOBOM
XVMWU B MOBCEAHEBHOMN XU3HM.
34. NpakTnyeckas pabora Ne12. «[pumeHeHMe XMMMUYECKNX BELLECTB U TEXHOJIOMUI C y4eTOM OK 01
O6yaywen npodeccMoHanbLHON A4eATeNbHOCTUY. OK 02
PelueHune kelic-3agay no TemMam: NuLLeBble NPOAYKTbl, OCHOBbLI paLMOHaNbHOIo NUTaHUS, BaXkHewme OK 04
CTpOUTErNbHbIE Y KOHCTPYKLMOHHbIE MaTepuarbl, CEMNbCKOX03SNCTBEHHOE NPON3BOACTBO, KPacku, CTEKIO, 2 OK 08
Kepamuka, matepuanbl 4nsi 3NeKTPOHUKM, HaHOMaTepuanbl, TEKCTUIbHbIE BONOKHA, UCTOYHUKM SHEPTiN,
opraHM4eckue 1 MMHepanbHble yoobpeHusi, nekapCTBEHHbIE M KOCMETMYECKME NnpenaparThl, 6bIToBas XuMmus, MK1.2
MaTepuanbl U3 UCKYCCTBEHHbIX M CUHTETUYECKNX BOJTOKOH. NnK
35. MNpakTnueckas pa6orta N213. 3awmuTta Kencos. MnK2.3
3awwmTa: MNpeacraBneHne pesynbTaToB peLleHns Kerc-3agad B opMe MMHU-OoKnaaa (aonyckaetcst 2 NnK2.4
NCMNONb30BaHWe rpadnyecknx 1 NPe3eHTaLMoHHbIX MaTepuasnoB)
36. NpomexyTo4yHasa atTecTtaumsa no gucumnnuHe (anddepeHUMPOBaHHbIN 3a4eT) 2
Bcero 72
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3. YCNOBUSA PEANU3ALIMU MPOIPAMMbI OBLLEOBEPA3OBATENIbHOMN
ANCLUNITUHDI

3.1. Tpe6boBaHMA K MUHUMaANbHOMY MaTepUuanbHO-TEXHUYECKOMY
obecne4yeHuto

Ana peanusauun nporpamMmmbl  OUCUUMNANHBI  OOSMKHbI ObITb  NpegyCMOTPEHbI
crnegywowmne cneumanbHble MNOMELeHUs: YY4ebHbIn KabuHeT xumun wn/unu y4ebHomn
Xnummyeckomn nadopatopuu.

O6opynoBaHue y4yebHOro kabuHeta (HarnsgHble nocob6us): Habopbl
LIApOCTEPXKHEBBLIX MOAeNen Monekyrn, Moaenu KpUcTaninyeckmx peLleTok, Kommnekumm
MPOCTbIX U CIIOXHbIX BELLECTB U/UNN KOSNEKUUN NMONMMEPOB; KOMNNEKUNA ropHbIX Nopos,
MW MuHepanoB, Tabnumua  MeHgeneeBa, yy4ebHble  uNbMbI,  UMAPOBbIE
obpasoBaTtesibHble pecypchbl.

TexHu4yeckne cpeacTtBa OOy4YeHUs:  KOMMbOTEP C  YCTPOMUCTBaAMMU
BOCMpPOM3BEAEHMA  3BYyKa, MPUHTEP,  MynbTUMEeOMa-npoekTop C  3KpaHOM,
MynbTUMeAUNHAas 40CKa, yKaska-npeseHTep A8 npe3eHTauni.

O6opynoBaHue nabopatopum M pabouynmx MecT nabopaTopum: MEH3YPKMU,
NUNeTKN-KanesnbHUUbl, TEPMOMETPbI, MUKPOCKOM, Nynbl, NpeAMEeTHble U MOKPOBHbIE
cTekna, nraHweTbl AN KanenbHbIX peakunn, puneTpoBanbHas bymara, NpoMbIBasky,
CTEKISAHHbIEe NPOBUPKK, pe3nHOBbLIE NPOBKN, hoHapukK, Habop peakTUBOB, CTEKNAHHbIE
nanoYku, WTaTuebl ANsi NPOOUPOK; MEPHbIE LMANHAPLI, BOPOHKM CTEKNSAHHbIE, BOPOHKM
aenutensHble uunuHapudeckue (50-100 mn), cTynku ¢ nectnkom, oapdopoBbIe YaLlKu,
NMHUETBbI, (UnbTpbl OymakHble, BaTa, Mapns, 4YacoBble CTeKna, 3NEeKTPONSUTKM,
nabopaTtopHble WTaTuBbl, CMMPTOBbLIE FOPENKX, CNUYKK, NPUBop ANs NOfyYeHusi rasos
(vnn npobBupka c ra3ooTBOAHON TPyOkOW), OepxaTenu ans Npobupok, CKASHKM Ans
XpaHEeHUs1 peakTMBOB, pa3gaToudHble NOTKU; xummndeckmne crakadbl (50, 100 n 200 mn);
LnaTenu; NMHUETbI; TUrenbHble LWKWMLUbl; CEKyHOOMEpPLI (TanMepbl), MepHble NPOBUpPKM
(Ha 10-20 mn) n mepHble konbbl (25, 50, 100 u 200 mn), BoasHas 6aHa (Mnn
TepmMocTaT), CTEKMNAHHbIE NanoYku; KOHN4Yeckne konbbl ans TutposaHus (50 n 100 mn);
WHOWKATOPHbIE MOMOCKM Ana onpeaeneHns pH n ctaHgapTHas MHOUKATOpHas LKana;
YHUBepcanbHbIN nugukaTtop; nunetkm Ha 1, 10, 50 mn (wnu gosatopbl Ha 1, 5 1 10 mn),
OlopeTkn Oons TUTpoBaHWUA, MeauuuHckme wnpuubl Ha 100-150 mn, nabopaTopHble
n/vunn aHanuTuyeckne BecCbl, pH-mMeTpbl, CywunbHbIM WKadg, n ap. nadopatopHoe
obopynoBaHue.

3.2. UHdbopmaumoHHOe obecneyeHne peanusayum nporpaMmmbl

1. Ona peanusaumm nporpaMmmbl 6mbnmoteyHbin ¢oHg obpasoBaTenbHOM
opraHusauun [OOSMKEeH MMeTb MneyaTHble W/UNWM 9NeKTPOHHble obpasoBaTesnbHble U
WH(POPMAUUNOHHbIE  pecypCbl,  PEKOMEHOOBaHHble  Ofs  WUCNOMb30BaHMS B
obpasoBaTenbHOM npoLlecce, He cTaplle 5 neT ¢ MOMeHTa U3gaHus.

2. PexomeHngyemble neyaTHble U3gaHna no peanusauyumn obweobpasoBaTenibHON
ANCUMNIIMHBbI  NpeAcTaBneHbl B  METOAMYECKMX PeKoMeHOauMax Mo  opraHu3auuun
oby4eHuns.
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npotiecce

4. KOHTPOJ1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA3OBATEJIbHON AUCLUMIIUHDI

KoHTponb u oueHka pe3ynbTaTtoB 00y4YeHUss OCyLLEeCTBSETCs npenogaBaTenem

npoBeaeHus

NPakTU4eCKNX

3aHATMA 1 nabopaTopHbiX  pabor,

TECTUPOBAHUA, a Takke BbINOMIHEHMA OOyYalLWMMNCA WHOAUBMAYANbHbBIX 3agaHun,
NPOEKTOB, uUccrneaoBaHun. PesynbTaTbl 0bydeHuss onpenensitoT, 4To oby4arowmecs
AOMKHbI 3HAaTb, NMOHUMAaTb U AEMOHCTPUPOBATL MO 3aBEPLUEHNN N3YHEHUS OUCLMMINHDI.
[Ona dopMMpoBaHUSA, KOHTPONA M OLEHKM pe3ynbTaTOB OCBOEHUSA Yy4eGHOM
ANCUMMNIIUHBI  UCMONb3YeTCA CUCTEMa OLEHOYHbIX MEpONpUATURN, NpeacTaBnaloLas
cobon komMnnekc y4ebHbIX MEPONPUATUI, COrNAcOBaHHbIX C pedynbTataMmy obyveHus u
cchopmynunpoBaHHbIX ¢ yyetom PIrOC COO (npegMeTHble peaynbTaTthl MO AUCUUNIIMHE)

n ®rocC Cro.
Ne | OK/MK Moayne/Pasaeni/Te Pesynerar Tunbl OLLEHOYHbIX MEPONPUATUN
Ma oby4eHus
| OcHoOBHoOe coagepXxaHue
1 Pazgen 1. PopmynupoBaTtb
TeopeTnuyeckue 6a3oBble NOHATUA
OCHOBbI XMMUU M 3aKOHblI XMUMUUN
1.1 |[OK01 |OcHoBHLIE OcHoBHbIE 1. Tect «CTpoeHME aTOMOB XMMUNYECKNX
XUMU4eckme KONU4eCTBEHHbIE 3NEeMEeHTOB U NPUPOAAa XMMUYECKOW CBA3UY.
MOHATUA M 3aKOHbI, [3aKOHbI B XM 1 |2. 3a4aymn Ha COCTaBIEHNE XUMUNYECKMX
CTPOEHME aTOMOB  |pacyeTbl No dopmyn AByXaTOMHbIX coeaMHeHMI (OKCUaOoB,
XUMNYECKNX ypaBHEHWSM CynbdnaoBs, rmMapvaoB U T.M.).
3NeMEHTOB XUMNYECKNX 3. 3agaHusa Ha MCnonb3oBaHNE XUMUYECKOM
peakuniny. CUMBOJSIKMN N Ha3BaHWU COEOUHEHUN NO
HOMEHKNaType MeXayHapOA4AHOro cok3a
TEOPETMYECKON U NPUKNAAHON XUMUUN U
TPUBMAnbHbIX Ha3BaHWU ANSA COCTaBMEeHUA
XUMUYECKNX bopMys CoeaANHEHUIN OTAENbHbIX
Knaccos.
1.2 |[OK01 [([Mepunogundecknin XapaktepmsoBatb |1. [1pakTnyeckne 3agaHnsa Ha yCTaHOBIEHNE
OK 02 |3aKOH 1 XUMuyeckue CBA3M MeXay CTPOeHWeM aTOMOB XMMMUYECKNX
MK 1.2 |Meproanyeckas aneMeHTbl B 3NEMEHTOB U NepUOaNYECKUM U3MEHEHNEM
MK 1.3 |cvicrema COOTBETCTBUM C UX |CBOWCTB XMMUYECKUX ANIEMEHTOB U NX
XUMNYECKNX o
MK 2.3 SNeMeHToB NosioXKeHneMm B COeJMHEHUN B COOTBETCTBUM C NOSIOXKEHMEM
NK2.4 | 0. N. Mengeneesa, |Neproanyeckon MNeproanyeckon cucteme.
UX CBSI3b C cucteme 2. [NpaKTKo-OpUeHTUPOBaHHbLIE TEOPeTHYECKne
COBpPEMEHHOM XUMNYECKNX 3a[aHUA Ha XxapakTepu3aum XMMUYECKNX
Teopven cTpoeHusi  |2nemenTos .M. anemeHToB: «MeTannunyeckue /
aTOMOB Menaeneesa HemeTannmMyeckne CBOWCTBa,

3MEKTPOOTPULIATENBHOCTbL U CPOACTBO K
3ANEKTPOHY XMMUYECKNX SNIEMEHTOB B
COOTBETCTBME C UX SNEKTPOHHbLIM CTPOEHNEM U
NONOXEHWNEM B NEPUOANYECKON CUCTEME
XumMmunyeckux anemeHtoB .. Mengeneesa»
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1.3 [OK01 [ CtpoeHnue Coctaenatb 1. Tect «CTpoeHne aToOMOB XMMUYECKNX
BellecTea XUMUYeckue 3N1EeMEHTOB 1 NpUpoaa XMMUYECKON CBA3UY.
W Npupoaa hopmyrnibl 2. 3aa4m Ha COCTaBIIeHNE XUMUYECKMX
)I\(/IMHN(I)VrI:gg:)%V;v?eB%w coeiHEHUN B bopMyST HEOPraHNYECKUX COEaNHEHNI. )
BELECTB COOTBETCTBUM CO 3. 3agaHua Ha I/ICI'IOJ'Ib?OBaHVIe XI/IMVI/I'-IeCKOVI
CTeneHblo CUMBOSIUKN N HA3BaHWUI COEOUHEHUN NO
OKuUCneHns HOMEHKNaType MeXayHapOA4HOro cok3a
XUMUYECKNX TEOPETUYECKON M NPUKINAZHOM XUMUA U
9NEeMEHTOB, UICXOAS |TpMBMANbHbIX HA3BaHUIM ANS COCTaBNEHNS
N3 BaneHTHOCTU U | XUMUYECKNX (POPMYIT HEOPraHNYECKNX
anekTpooTpuuaTesb |cCoeauHEHUI OTAENbHbIX KNaccoB.
HOCTU
1.4 |OK01 [Knaccudmkaums, [aeaTtb Ha3BaHua no|1. TecT «HomeHknaTypa 1 Ha3BaHue
OK 02 |1 HOMEHknatypa HOMeEHKnaType HeopraHn4ecKux BELLLECTB UCXOAA U3 UX
HEOPraHN4ecknx MEXAyHapOAHOro  |XMMUYECKON popMYyrbl UMM COCTaBreHne
BellecTs colo3a XumMmndeckon oopmynbl UCXOAa U3 HasBaHUS
TeopeTU4eckom n BellecTBa N0 MeXxayHapooHOW Unu
NPUKIAAHON XUMUKN | TPUBMATTbHOM HOMEHKNATYpe».
N TpMBMAnbHbIE
Ha3BaHUA aAng
COCTaBreHus
XUMNYECKNX
dopmyn
HeopraHNn4ecknx
coenHEeHnN
OTAErNbHbIX KIaccoB.
1.5 [OK01 [Tvnbl xumudecknx |CoctaBnsTb 3agaun Ha cocTaBreHme ypaBHEHUI peakLmi:
peakuuin XUMUYECKUne — COeMHEHUS, 3aMeLLEeHUNs, pasfioXeHuns,
peakuum un obMmeHa;
onpeaendaTb Tvn — OKUCIUTENbHO-
peakummn BOCCTaHOBUTENbHbIX peakunin c
NCNonb30BaHWEM MeTOAa SNEKTPOHHOIo
banaHca.
2. 3agaym Ha pacyeT macchl BelecTsa unm
obbéma
rasoB MO M3BECTHOMY KONMYECTBY BELLECTBA,
mMacce unm o6bLEmy OHOro 13 y4acTBYHOLUX B
peakuunn BELLLECTB; pacyEThbl
macchl (06béma, konnyecTsa BeLLEeCTBa)
NPOAYKTOB peakuuun, ecnn ogHo U3 BELLECTB
nmeeT npumecu
1.6 |[OK01 |[CkopocTb XapaktepusoBaTb  |[1pakTUKO-OPMEHTMPOBAHHbIE TEOPETUYECKME
OK 02 [XUMnHeCKnx BNMgHWE 3aflaHng Ha aHanun3 (pakTopoBs, BNUAKOLLNX Ha
MK 1.2 |Peakuun. KOHLEHTpaLum N3MEHEHME CKOPOCTU XMMMUYECKON peakLi.
MnK1.3 ;(:QAHM:;:(':V?: pearnpyroLmx [MpakTnKo-opueHTUPOBaHHbIE 3aaHNA Ha
MK 2.3 BELLECTB U npumMmeHeHune npuHuuna Jle-lWartense ansa
MK 2.4 Temnepartypbl Ha HaxoXAeHWs HarnpasneHus CMeLLeHns
CKOPOCTb paBHOBECUS XMMNYECKOWN peakuun n aHanum3
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XUMUYECKNX (haKkTopoB, BIIMSAIOLWLMX HA CMELLEeHne
peakumn XMMMYECKOro paBHOBECHS
XapaktepunsoBaTb
BNUSIHWE U3MEHEHUS
KOHLIeHTpauum
BeLLECTB, peakumm
cpeabl 1
TemMnepaTtypbl Ha
cMmelleHne
XUMUYECKOTO
paBHoBecUA
1.7 |[OK01 ([PacTtBophl, Teopus |CocTaBnsTb 1. 3agaHua Ha cocTaBneHne MoONeKynsapHbIX U
OK 02 [3NeKTpOonMTUYECKON |ypaBHeHUs WNOHHbIX peakuui C y4acTmeM KUCIOT,
OK 04 |Avccounaumnn n XUMUYECKMX OCHOBaHUIA 1 COMen, yCTaHOBMEHNE N3MEHEHUS
OK 08 [VIoHHbIN obmeH peakumm NOHHOIo KMCIMOTHOCTU cpeabl
MnK1.2 obmeHa ¢ yyactnem |2. 3agaym Ha pacTBoOpbI
MnK1.3 HeopraHn4ecKnx 3. labopaTtopHas paboTta «[lpurotoBnexHune
MK 2.3 BellecTB pacTBOpOBY.
MK 2.4
2 XapakTtepusoBaTb
Paspen 2. CBOMCTBA KoHTponbHasa pab6oTta Ne 1-2 CtpoeHue
HeopraHu4yeckas BellecTBa U XxuMmu4yeckme peakummu. CBoncrea
Xumus Heoprahutieckux HeopraHn4ecKux BelecTs
BelecTs
2.1 |OK 01 |®Pusmko-xumunyeckue |YctaHasnmeatb 1. Tect «OCOBEHHOCTU XMMUYECKUX CBONCTB
OK 02 |cBoncTBa 3aBUCMMOCTb OKCWAO0B, KACNOT, OCHOBaHUN, aMd)OTEPHbIX
OK 04 |HeopraHuyeckmux OU3NKO-XMMUNYECKNX |FNMOPOKCUOOB 1 CONEN.
MK 1.2 |BellecTts CBOWCTB 2. 3apaHus Ha cocTaBreHne ypaBHEHNI
MnK1.3 HeopraHn4ecKnx XUMUYECKNX peakuuni ¢ y4acTueM nNpocTbiX U
MK 2.3 BellecTB OT CINOXHbIX HEOPraHNYeCKUX BELLLECTB: OKCUA0B
MK 2.4 CTPOEHNSA aTOMOB U |MeTanmnoB, HEMETaNo0B 1 aMqOTEPHbLIX
MOJIEKYI, @ TAKKE  |39NIEMEHTOB; HEOPraHNYEeCKNX KACNOoT,
TMna OCHOBaHUN N amOTEPHbIX MOPOKCUAOB,
KPUCTanmnyeckon |HeopraHMYecKMUX CoNnemn, xapakTepuayoLwmx nx
peLueTku CBOKCTBA 1 CNOCOBbI NONyYeHUs.
3. MNpaKkTNKO-OpUeHTUPOBaAHHbIE TEOPETUYECKUNE
3aJaHusA Ha CBONCTBA M NosyYeHne
CoctaBnaTb HeopraHN4yecKMx BeLLEeCTB
peakumm 2. 3agaym Ha pacyeT macchl BelecTsa unm
coeguHeHus, obbéma
pasnoXxeHus, rasoB MO M3BECTHOMY KONMYECTBY BELLECTBa,
obmeHa, macce unm o6bEMY OHOTO U3 y4acTBYOLLMX B
3aMeLLeHns, peakuunn BELLLECTB; pacyEThbl
OKUCTTUTENBHO- maccbl (06bEéMa, KonnyecTsa BeLLEeCTBA)
BOCCTaHOBUTENbHbIE [NPOAYKTOB peakLmm, eCriv 0gHO 13 BELLECTB
peakuum UMEET NpumMmecHu
2.2 |OK01 (MpeHTudwmkauma WccneposaTtb 1. MpaKkTUKo-OpUeHTMPOBaHHbIE 3a4aHnA Mo
OK 02 |HeopraHuyeckux KayeCTBEHHble COCTaBNEHUIO XUMUYECKNX peaKLnin C y4acTUem

25




OK 04 |BeliecTB peakuumn HeopraHN4YeCcKNX BELLLECTB, NCNOSb3yeMbIX OIS
HeopraHN4ecKnx UX MaeHTnmKaLmm.
BeLLeCTB 2. NabopaTtopHas pabota «MaeHTudunkaums
CocraBnsaTtb HEeopraHN4YeCKNX BELLLECTBY.
ypaBHEHUsI
XUMUYECKMX
peakumnm NOHHOIo
obmeHa ¢ yyacTnem
HeopraHN4ecKnx
BellecTB
3 Paspgen 3. UccnepnoBaTb KoHTponbHas paboTa
TeopeTnyeckune CTpOEHUue " «CBOMCTBA HEOPraHNYECKUX BELLECTB»
OCHOBbI CBOMCTBA
OopraHu4eckom HeopraHn4eckKux
XUMUU BellecTB
3.1 |OK 01 |Knaccudukaums, KnaccudumumposaTtsb |1. TecT «HoMeHknatypa n HasBaHue
CTpOEHME n HeopraHu4deckmne OpraHM4yecKkux BeLecTB Ucxoas us nux
HOMeHKMnaTypa BellecTBa B XUMMYeckon opMynbl UM COCTaBNeEHNE
OpraHn4yecKkunx COOTBETCTBUM C UX  |XMMMUYECKON DOPMYITbl UCXOOS U3 Ha3BaHUS
BeLLEecTB CTPOEHMEM BeLecTBa No MeXayHapoaHON unm
TPMBUAITbHON HOMEHKITIATYpe».
2. 3agauu Ha pacyeT MaccoBoW JoNu (Macchl)
XUMMUYECKOro aNieMeHTa (CoeaAnHEHNs1) B
Mornekyne (cmech).
3. lMNMpakTnyeckune 3agaHunsa no knaccudmkaumm,
HOMEHKIaType N XMMUYECKUM chopmynam
OpraHMYecKkux BELECTB PasfnyHbIX KIacCoB.
4 UccnepoBaTtb
Paszpen 4. CTpO€eHMe U
Yrnesogopoabl CBOMCTBaA
yrneBoaopoaoB
4.1 |OK01 |Yrnesogopoabl n ux |Knaccudumumposats |1. 3agaHus Ha cocTaBneHme Ha3BaHUN
OK 02 |npupogHbie opraHudeckume OpraHNYecKMx COeaUHEHNI NO TPUBUabHOM
OK 04 [nCTOYHMKNM BellecTBa B UM MexayHapoaHON cuctemMmaTniecKkom
MK1.2 COOTBETCTBUN C UX |HOMEHKNaType.
MK1.3 CTPOEHMEM 2. 3apgaHusa Ha cocTaBneHmne NomMHbIX U
MNnK 2.3 COKpALLEHHbIX CTPYKTYPHbIX (DOpMYyr
MK 2.4 OpraHNYecKnx BeLEeCTB OTAENbHbIX KI1accoB.
3. 3agaun Ha onpeaeneHune NpocTenLlemn
opMynbl OpraHNYeCcKon MOSEKyrbl, ICXOAS U3
anemMeHTHoro coctasa (B %)
4.2 |OK02 |dusmko-xummnyeckue |YcraHaBnmeaTb 1. 3agaHusa Ha cocTaBrneHue ypaBHeEHUN
OK 04 (cBowncTBa 3aBUCUMOCTb XUMUYECKNX peaKkLMi C y4acTMeM OpraHuyeckmx
yrneesogoponoB PUINKO-XUMUNYECKMX |BELLECTB HA8 OCHOBAHMM UX COCTaBa N CTPOEHMS.
CBOWNCTB 2. 3apgaHusa Ha cocTaBrieHne ypaBHEeHWUN
OpraHn4yecKkmnx XUMUYECKUX peaKkLMiA, UIMOCTPUPYHOLLNX
BeLLecTB OT XUMUYECKNE CBOWCTBA C y4ETOM MEXaHM3MOB
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CTPOEHMS MOMeKyI

NPoTeKaHUs AaHHbIX peakuuni 1 reHeTU4YecKom
CBSI3M OPraHNYEeCKNX BELLLECTB pasHbIX KNaccoB.
3. Pac4yeTHble 3a4a4un No ypaBHEHUAM peakuun
C y4acTueM OpraHMYeckux BeLLecTB.

4. JlabopaTtopHas pabota «CaoKcTea
yrnesogoponoB».

5 UccnepoBatb
Paspgen 5. CTpO€eHue u
Kucnopopgocopgepx [cBoncTBa
awme Kucnoponoconepx
opraHu4yeckue awmx
coeAuHeHus opraHu4ecKux
coeAVHEeHUN
5.1 |OK01 |CnupTbl. PeHon Wccneposatb 1.MpaKkTnKo-opMeHTMPOBAHHbIE 3a4aHNA MO
OK 07 CTPOEHME 1 COCTaBNEHUIO XUMUYECKNX peakLnin ¢ y4acTuem
CBOWCTBA CMMPTOB  |OpraHNYeckux BeLLEeCTB, B T.4. UCMOMb3yeMbIX
AN X naeHTndukaumm B 6oITy n
NMPOMbILLNIEHHOCTW.
5.2 |OK01 |Anbgerngpl. Wccneposatb 1.MpaKkTnUKo-opMeHTMPOBAHHbIE 3a4aHNA MO
OK 02 |KapboHoBbie CTpOEHME U COCTaBJIEHNIO XMMNYECKNX peakuum C y4acTuem
OK 04 |kucnorbi. cBOWCTBa OpraHUYecKnx BELWEeCTB, B T.4. UCNOSb3yeMbIX
CnoxHble acumpbl anbaernaos, AN X naeHTndukaumm B 6oITy n
KapBOOHOBbIX KUCIOT, |MIPOMbILLIIEHHOCTW.
CINOXHbIX 3hNpoB
5.3 |OK01 |YrneBogbl WccneposaTtb 1.MpaKTNKo-opneHTUpOBaHHbIE 3a4aHNA MO
0K 02 CTPOEHME 1 COCTaBNEHUIO XMMUYECKNX peakLnin ¢ y4acTnem
OK 04 CBOWCTBA YrneBoAo0B |OpraHNYeCcKkMx BELWECTB, B T.4. UCNOSb3yEeMbIX
Ans ux naeHTudgukaumm B ObITy 1
NPOMBbILLUNIEHHOCTMW.
5.4 |OK01 |®Pusmko-xummyeckme |ccnepoBatb 1.MpaKTNKo-opneHTUpoOBaHHbIE 3a4aHNA MO
OK 02 |cBoncTBa HPM3MKO-XMMUYECKNE |COCTABIIEHMIO XMMUYECKUX peaKkummn ¢ ydacTuem
OK 04 |kucnopogocoaepxa |cBoucTBa OpraHnYecKnx BELEeCTB, B T.4Y. UCNOSb3yEMbIX
LLMX OpPraHn4ecknx |KucriopogocoaepXka |ansa ux naeHtudmkaumm B 61Ty 1
COeUHEHUN LLINX OPraHMYEeCcKUX |NPOMbILLIIEHHOCTMN.
COeNHEHUN
6 UccnepnoBaTb
Paspgen 6. CTpOeHue u
AsoTcopepxawme (cBoMCTBaA
opraHuyeckue asoTcoaepxawmx
coeAuHeHus opraHu4ecKux
coegMHeHun
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6.1 [OK01 |AMWHbI. Wccneposatb 1. 3agauun Ha NpUroToBIIEHNE PacTBOPOB.
OK 02 |AMWHOK/CIIOTbI. CTpOEHMne " 2. [NpaKkTNKo-OopUeHTUPOBaHHbIE 3a4aHusl Mo
OK 04 |Benku CBOWCTBA aMVHOB, |COCTaBIIEHUIO XUMUYECKMX pPeakuui ¢ y4actnem
aMUWHOKNCIOT, OpraHnYyeckux BeLLecTB, B T.4. UCMOMb3yeMbIX
6enkoB ANSA X naeHTndukaumm B 6oITy 1
MPOMbILLNIEHHOCTMW.
7 Paspen 7. UccnepoBatb KoHTponbHasa paboTta 3 CTpykTypa m
BbicokomMoneKkynsip |CTpoeHue u CBOMCTBa OpraHM4Yeckux BellecTB
Hble coeAuHEeHUsa |CcBOMCTBA
nonumepoB
7.1 [OK01 |lMnacTtmaccel. Wccnepoeatb MpakTMKo-OpNEHTUPOBAHHLIE 3aaHNs C
OK 02 |Kay4yku. BonokHa |cTpoeHue u y4yacTnem noriMumepos, B T.4. NUCNOSb3yeMbIX
OK 04 cBoucTBa Ans ux ngentudukaumm B ObITy 1
OK 08 nnactmacc, NPOMBbILLUNEHHOCTMW.
MnK1.2 Kay4yKoB, BOJTOKOH
MK1.3
MK 2.3
MK 2.4
II | MpocheccmoHanbHO-OpMEHTUPOBAHHOE coaepXKaHue (coaepkaHMe NPpUKIagHoro Moayns)
8 Pasgen 8. Xumua B |OueHnBaTtb 3awuTa Kenca (c yuetom byayuien
ObITy M nocneacTBusi npodeccMoHanbLHON AeATENbLHOCTH)
NPOu3BOACTBEHHO |ObITOBOW U
" [eATEeNbHOCTHU NpoM3BOACTBEHHO
yerioBeka 1 pesaTenbHOCTU
yenoBeka ¢
nosnuumn
3KOJIornyecKkomn
6e3onacHocTn
8.1 |OK01 |Xumwu4deckune OueHnBatb Kenc (c ydetom ByayLien npogeccmoHanbHom
OK 02 |TexHonorum nocnencTeus AEeATENbHOCTN)
OK 04 |B noBcegHeBHOMN ObITOBOM U Bo3MoHble TeMbl KENCOB:
OK08 (u npounsBoAcTBeHHON |1. [loTenneHue kNnuMarta 1 BbICBOOOXAEHNE
MK 1.2 |npodeccrnoHanbHON |oeaTenbHOCTH rasoBbIX rMgpaToB CO AHA OKeaHa.
MK 1.3 |gesarenbHocTn Yyernoseka c no3uuun |2. byaywmne matepuansl i aBva-, MalMHO- U
MK 2.3 |yenoseka 3KOSTOrNM4EeCKOM NpUBOPOCTPOEHMSI.
MK 2.4 BGesonacHocTH 3. HoBble maTepuans! Ans ConHeuvHblx 6aTtapen.
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