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[IpenonaBatens A.H. bansuynac
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HHI'Y ot 12.01.2024 r., npoToko Ne5.

[Ipeacenarens Meroauveckoit komuccuu banmaxuunckoro ¢unmurana HHI'Y C.C. KBamnux
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1. OBLIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI
YYEBHOI'O IPEJMETA «XUMUWS»

1.1 MecTto yueOHOr0 npeaMera B CTpyKType odpasosarteabHoii nporpammsel CIIO
VYueOHblil mpeamer «XuMus» ABIseTcs 0053aTeIbHOW 4acThio 00111€00pa30BaTEIbHOTO IIUKIIA

obpazoBarenbHoi nmporpamMmsbl B cooTBeTcTBUU ¢ I'OC CIIO no criennansuoct 38.02.01 DxoHoMuKa
1 OyXTaJITepCKUi y4eT (110 OTpacysim).

1.2 Iesn u nuIaHupyeMble pe3yJabTAThl OCBOCHHS Y4eOHOI0 nmpeaMeTa

1.2.1 Heau u 3a1a4u y4eOHOTO NpeaMeTa
@opMupoBaHUE Yy  CTYACHTOB

€CTECTBEHHO-HAYYHOW KAapTUHBI MHpAa KaK OCHOBBI

MIPOU3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOTHOM Cpeie.

MPEACTABICHUS O  XHMHYECKOHM  COCTABJISIOLICH
OPUHATUS PEIICHUH B JKU3HEHHBIX H

1.2.2 Tlnanupyemble pe3yJIbTaThl 0CBOCHUS] Y1eOHOI0 IIpeMeTa
B cooTBercTBUM ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC CO00
Ocoboe 3HaueHre yueOHOTO MpenMeTa uMeeT pu (GOPMUPOBAHUU U PA3BUTHH

OK 01, 02, 04, 07.



Koa

IlnanupyemMble pe3y/JibTaThl 0CBOECHHS Y4eOHOI0 MpeMeTa

HAaHMeHOBaHHe
(l)OpMprEMbIUX O0mume (IMYHOCTHBIE, MeTAIIPeIMETHbIE) IpenmerHbIe
KOMIIeTeHI U
OK 01 B 4acTH TPYI0BOT0 BOCIHTAHUSL: - BJIQJIETh CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasi BKJIIOYAET:
Br6HpaTs - FOTOBHOCTB K TPYJLY, OCO3HAHHE [IEHHOCTH OCHOBOIIOJIATAIOIIME TOHATUSA (XUMUYECKUN IIEMEHT, aTOM, SJIEKTPOHHAsS
T - TOTOBHOCTb K aKTHBHOM J1€STeIbHOCTH BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIICHUS, XUMHUUYECKast
Lo CII0COGHOCTD HHUIMUPOBATH, IIAHUPOBATh 1 (GbyHKIIMOHATIBHAS TPYIIA, PAAUKAT, H30MEPHsI, U30MEPbI, TOMOJOTHYECKHI
eATeNbHOCTH  [CAMOCTOSITENIBHO BBINOJIHSTE TAKYIO JACATENBHOCTD; [P, TOMOJIOTH, YIJICBOAOPORL, KHCIOPOA- 1 a30TCOACPIKAINNE COCTNHCHIA,
pMMCHHTENbHO | - MHTEPEC K PAsIHHBIM chepam OMOJIOTMYeCKH aKTUBHbIE BEIIEeCTBa (YIJIEBOIbI, )KUPHI, OCIIKH ), MOHOMED,
K PATHIHEDM PO eCCHOHATBHOI IeSTEIbHOCTH, [OJINMEP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNUS,
COHTCKCTAM OBiajeHHe YHHBEPCAILHBIMH  y4eOHbIMHE [KPUCTAILIMYECKAs PEIICTKA, THIIbI XUMUYECKHX PeaKIHii (OKUCIIUTENBHO-

N03HABATEJIbHBIMHY JA€liCTBUSIMH:
a 0a30BbIe JOrHYeCKHe JeHCTBUA:

- CaMOCTOSITENIBHO bopmynupoBaTh U
aKTyalIM3HpOBaTh NIPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CyHICCTBCHHI:Iﬁ HpI/I3HaK NJIn
OCHOBaHUS JJIs CPAaBHEHHUSI, KIIaCCUPUKALIUN U
0000ILIEHNS;

- ONPEIEISITh LIeTH IeATEIbHOCTH, 33/1aBaTh
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B
paCCManI/IBaeMBIX SIBJICHUAX

BOCCTAaHOBUTEJIbHBIE, 3K30-U SHAOTEPMHUUYECKUE, PEAKIINU HOHHOTO 0OMEHa),
pacTBOP, IJEKTPOIUTHI, HEIJIEKTPOIUTHI, dJIEKTPOIUTHYECKAS AUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOHN peakliuy, XUMUYECKOe
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOCHHUS
opranuueckux Bemects A.M. bytiepoBa, Teopus 31€KTPOIUTHYECKOM
nucconuanuy, nepuonndeckuil 3akon .M. Menneneesa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUH, (PAKTOJIOTHYECKHE
CBEJ/ICHUS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U O€30MIaCHOM HMCIIOJIb30BAaHUH
BaXHEHIINX HEOPraHUYECKUX U OPIraHUYECKUX BEIECTB B ObITY U
[IPAKTUYECKON AESITEIbHOCTH YEJI0BEKA;

-YMETh BBISIBJIATH XapaKTepHbIe MPU3HAKU U B3aUMOCBSI3b N3YYEHHBIX
MOHSATHUH,




- BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKHU
[MOCJICCTBUI NCATCIbHOCTH;

- pa3BHUBATh KPEATHBHOE MBIILUICHUE TIPU PEIICHUU
PKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe UCCJIeI0BaTeIbCKUE TeCTBUS:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIIE0OBATEIBCKON U
[MPOEKTHOM ESITEIbHOCTH, HaBbIKAMU Pa3peIICHUs
npo0Jem;

- BBISIBJISITh PUYMHHO-CJICICTBEHHBIE CBSI3U U
AKTYaJIM3UpPOBATh 3a/1a4y, BBIIBUTATh THUIIOTE3Y €€
peLIeHUs, HAaXOUTh apTyMEHTHI JIJIs 10Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a71aBaTh MapaMeTphl U
KpPUTEPUH PEIICHUS,

- aHAJM3UPOBATH MOJYYCHHBIC B XOJ€ PEIICHUS
3a/1a4d PEe3yNbTaThl, KPUTUYECKH OLIEHUBATH UX
TOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHUSIX;

- YMETh NIEPEHOCUTDH 3HAHUS B ITIO3HABATEIIBHYIO U
MPAKTHYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX
MpeIMETHBIX 00acTel;

- BBIJBUTATh HOBBIC UJICH, TIPEIAraTh
OpUTMHAJILHBIE

MOIXO/bI U PEIICHHS;

- CITOCOOHOCTD UX MCIOJB30BaHUS B
[MO3HABATEIIBHON U COLIMAIIBHOW MPAKTHKE

HEOPraHWYECKNX U OPTaHUYECKUX BEUIECTB U UX MPEBPALICHUN; BBISBIIATD
B3aUMOCBSI3b XMMUYECKUX 3HAHUU C TOHATUSMU U IIPEICTABICHUSIMU APYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHUN
MEXIYHAPOJAHOTO COK3a TEOPETUYECKON U MIPUKIAAHOW XUMUU U
TPUBHUAJIbHBIC HA3BaHUS BAXKHEUIITUX BEIIECTB (ITUJICH, alleTUJICH, TJIUIEPHH,
denon, popmanbieru, ykCycHasi KUCIOTa, IIMIHMH, YTapHbI ras, yrieKucibIi
ra3, aMMHUaK, raiieHasi U3BeCTh, HeTallleHasl U3BECTh, MUTHEBAsI COJIA U IPYTHX),
COCTaBISATH (POPMYIIBI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIECTB, YPABHEHHUS
XUMUYECKUX PEAKIU, OOBICHITH UX CMBICI; IIOJTBEPKAATh XapaKTePHbIE
XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU U
3aNMCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;

- YMETh yCTaHABJIMBATh MPUHAIJICKHOCTh U3YUCHHBIX HEOPTraHUYECKUX U
OpraHUYECKUX BEILECTB K ONPEACIICHHBIM KJIacCaM U FpyIIiaM COSAUHEHUH,
XapaKTEPU30BaTh UX COCTAB M BAXKHEHIIIME CBOMCTBA; ONMPEICIISITh BUIBI
XMMHUYECKUX CBsI3eH (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKas, BOJIOPOIHAS),
TUTIBl KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATh XUMUYECKUE
peakLuuy;

- chopMHUpPOBATh MPEICTABICHUS: 0 XUMHUECKOW COCTaBIISIONICH
€CTECTBEHHOHAYUYHON KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUU SBJICHUM
[PUPOJIbI, B JOPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI INYHOCTH, €€
(yHKIIMOHATBLHOU TPaMOTHOCTH, HEOOXOUMOM JUTsl pEIICHUS MTPAKTHIECKIX
3a/1a4 ¥ YKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
[IPUPOIHON Cpelie;

- YMETh MPOBOJUTH PACUETHI IO XUMUUYECKUM (GOpMYyJIaM B YPaBHCHUSIM
XMMHUECKUX PeaKIUi ¢ UCTIOIh30BaHNEM (PH3UUYECKHUX BEIHUMH,
XapaKTEePU3YIONINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAaCChl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh
CHCTEMHBIE XUMUYECKNE 3HAHUS JIJIS IPUHATHS PEIICHUI B KOHKPETHBIX
PKU3HEHHBIX CUTYAlMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
HMcmonb3oBath
COBPEMEHHBIE

B 00.12CTH HEHHOCTH HAYYHOI0 MO3HAHMA:
c(OpMHUPOBAHHOCTh MHUPOBO33pEHNH,

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

- YMCTh IIJIAHUPOBATH U BBINIOJIHATDH XUMHUYECKHM OKCIICPUMCHT (HpeBpaIJ_[eHI/I}I
OpTraHNYCCKUX BCIICCTB IIPHU HArp€BaHWH, IOJTYYCHHUE STUJICHA U U3YUCHHUEC €TI0

CBOICTB, KAUECTBEHHBIEC PEAKIINH HA AJIbJACTH/IBI, KpAXMaJl, YKCYCHYIO KHCJIOTY;

7



cpeacTBa
MOWCKa,
aHan3a u
WHTEPIPETANN
UH(OpPMALIUU 1
nH(OpMaAITMOHH
bIC TEXHOJIOTHH
st
BBITIOJTHCHUS
3a1a4
npodeccuoHanb
HO
NesITeTbHOCTH

pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHUKH,
OCHOBAaHHOTO Ha nanore KYJIbTYD,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MECTA B
MOJIUKYJIBTYPHOM MHDE;

- COBEPILIECHCTBOBAHUE S3BIKOBOU U
YUTATEIbCKOM KYIbTYphl KaK CpeICTBa
B3aMMOJICHCTBHS MKy JIOJbMU H IMO3HAHUS MUPA;

- OCO3HaHUE IIEHHOCTU HaYYHOH
eI TEIbHOCTH, FTOTOBHOCTD OCYIIECTBIISATh
MPOEKTHYIO M HCCIIE0BATEIbCKYIO IEATEIbHOCTh
WHNBUIYAIBHO U B TPYIIIIE;

OBiaieHHe YHHBepPCAJIbHBIMH

MO3HABATEJILHBIMH 1eHCTBUIMU:

B) padora ¢ undgopmanmeii:

- BJIQ/ICTh HABBIKAMU TIOJy4eHUST MHPOPMAITUU
13 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMATH3aLIUIO U
WHTEPIIPETANIO MHPOPMAIIMK PA3IMYHbIX BUIOB U
(dbop™m mpecTaBIeHUS;

- CO3/1aBaTh TEKCTHI B pa3NTUYHBIX (popmarax c
YYeTOM Ha3HaueHUs WH(POPMAITUH U [IETICBOM
ayTUTOPUH, BBIOUPAs ONTUMAIEHYIO POpMY
MPEACTABICHUS U BU3YyaTU3allNH;

- OILICHUBATh JOCTOBEPHOCTH, IETUTUMHOCTD
nH(OpMaIu, €€ COOTBETCTBUE TIPABOBBIM U
MOPaTbHO-ITHUYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U
KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOIHUTHBHBIX,KOMMYHUKATUBHBIX U

OpTaHU3AIMOHHBIX 337124 C COOI0ICHUEM
TpeOOBaHMUI )PrOHOMHUKH, TEXHUKU O€30TTaCHOCTH,
TUTHUEHBI, PECYypPCcOCOEepeKEeHI S, TPABOBBIX H
PTUYECKUX HOPM, HOPM UH(DOPMAIIMOHHOM
0€30IMacHOCTH;

y4eOHBIMU

JeHaTypanus OSIKOB IMPU HAarpeBaHUM, IIBETHHIC PEAKIIUU OCITKOB;
[MPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OIIPEIEIISATh CPEAY BOIHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIINH Ha CyIh(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
AMMOHHMS; pelIaTh SKCIIEPUMEHTAIbHBIE 33/1a4d 10 TeMaM "Metaibl" u
"Hemeramisl") B COOTBETCTBUY C IPABUIIAMU TEXHUKHU 0€30MIaCHOCTH MPH
0OpallleHUH ¢ BEIIECTBAMHU U Ja0OpaTOPHBIM 000PY0BaHUEM; MTPEACTABIATh
pE3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hOpMe 3alMCH ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii U GOpMyIUpPOBaTH BBIBOJIBI HA OCHOBE ATHX
PEe3yIbTaTOB;

- yMETb aHAIM3UPOBATH XUMUUYECKYIO HH(POPMAIUIO, TOTYyYaeMyIo U3
Pa3HBIX UCTOYHUKOB (CPEICTB MaccoBoi MHpOpMaIuu, cetb MHTEepHET U
Ipyrue);

- BJIaJIETh OCHOBHBIMHM METOJIaMU HAyYHOT'O ITO3HAHUS BEUIECTB U
XUMUYECKUX SBJICHUN (HAOJIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMETb MPOBOAUTH PACUETHI 10 XUMUYECKUM (OopMyliaM U YpaBHEHHSIM
XUMHUYECKUX PEaKIUi ¢ UCTIOIb30BaHUEM (DH3NYECKUX BEITUYHH,
XapaKTEePU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00bheMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOIB30BATh
CHCTEMHbIE XUMUYECKUE 3HAHUS JIJIs IPUHATHS PEIICHUI B KOHKPETHBIX
PKU3HEHHBIX CUTYAlMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€30IMacHOCTH
TMYHOCTH;

OK 04.
JddexTuBHO
B3alMOJICHCTBO
BaTh U paboTaTh
B KOJIJIEKTUBE U
KOMAaHJIe

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
1 CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
[MPOEKTHON U COLIMATIbHOM AEATEIIBHOCTH;
OByaieHue YHHBEpPCAJIbHBIMHA
KOMMYHUKATHBHBIMU

NeicCTBUSIMU:

6) COBMECTHAs 1eATEJbHOCTh:

- [IOHUMAaTh U UCIOJIb30BaTh IPEUMYLIECTBA
KOMaHJAHON M UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh LEJIU COBMECTHOM JIEATEIBbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH JICHUCTBHS IO €€
TOCTH>KEHHIO: COCTaBJIATh IJIaH IeUCTBUA,
pacnipenesaTh pojv ¢ Y4€TOM MHEHUN Yy4aCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJUHHUPOBATH U BHITIOJIHATH padoTy B
YCIIOBHSIX pPE€aIbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHUCTBUS;

- OCYLIECTBJIATH NO3UTUBHOE CTPATETNYECKOE
[MOBEJICHUE B PA3JIMYHBIX CUTYALUSIX, IPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJ1aieHUe YHUBEPCAJbHBIMM PeryJTUBHBIMH
NeCTBUAMMU:

I') IPUHATHE ce0s1 M APYIrUX JIOAeN:

- MPUHUMATHh MOTUBBI U @PTYMEHTHI IPYTUX JIOACH
[IPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

- MpU3HaABaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha
OIITNOKH;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MHUP C MO3UIIUU

IPyroro 4eloBeKa,

- YMETh IUIAHUPOBATh U BBIIOJIHATh XMMUYECKHNA IKCIIEPUMEHT
(mpeBpallieHus1 OpraHMUYECKUX BEIIECTB IIPU HarpPEBAaHUH, IIOJyYEHHE STUIIEHA
1 U3y4YEeHUE €ro CBOMCTB, KAUECTBEHHbBIE PEAKIMK Ha ajlbJIEr U Ibl, Kpaxmall,
YKCYCHYIO KMCIIOTY; IeHaTypalusi OEJIKOB IIPU HarpEeBaHUU, [IBETHbIE PEAKIIUU
0€JIKOB; MPOBOINUTH PEaKIIMM HOHHOTO 0OMEHa, ONPENEeNsITh CPEAy BOIHBIX
PacTBOPOB, KAYECTBEHHBIC PEAKLIMHU HA CyIb(at-, KapOOHAT- U XJIOPU-
AQHUOHBI, Ha KATHOH aMMOHMSI; pelllaTh SKCIEPUMEHTAIbHbIE 3a/1a41 IO TEMaM
"Metamnbt" u "Hemetanisl") B COOTBETCTBUY C NIPaBUIAMU TEXHUKHU
0e30macHOCTH IpU OOPALIEHUH C BELIECTBaMU U J1a00paTOPHBIM
000pyI0BaHUEM; IPEACTABIISITH PE3YJIbTaThl XUMUYECKOIO HKCIIEPUMEHTA B
(bopMe 3anucu ypaBHEHUH COOTBETCTBYIOIIUX peakii U GopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB.




OK 07.
CoJieiicTBOBATDH
COXPaHEHHIO
OKpY>Karolen
Ccpepl,
pecypcocOepex
CHHUIO,
PUMEHSI T
3HaHUS 00
N3MCHCHUU
KJIMMATa,
[PUHIUITHI
OCPEIKITUBOTO
MPOU3BOJICTBA,
A deKTUBHO
NeiCTBOBATH B
Ype3BbIUANTHBIX
CUTYaITUIX

B 00.1acTH 3K0710rH4€CKOT0 BOCIIUTAHMS S

- chopmupoBaHHOE™ HKOJOTUYECKON KYJIbTYPHI,
MOHUMAaHUE BIUSHUS COLMATBbHO-2KOHOMUYECKHUX
[IPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATBHOU
CpeIbl, 0CO3HAHUE TTI00ATBFHOTO XapaKTepa
PKOJIOTHYECKUX MPooIem;

- I[UITAHUPOBAHUE U OCYILIECTBICHUE JICVCTBUI B
OKpY’Karolllel cpejie Ha OCHOBE 3HaHUs Leseil
YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUITHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKaroIleH cpee;

- YMEHHuE MPOTHO3UPOBATh HEOJIArONPHUSTHBIC
HKOJIOTUYECKUE MOCIESACTBUS TPEANPUHUMAESMBIX
e CTBUIM, IPEAOTBPALLATh UX;

- paclMpeHue ONbITA JEATETbHOCTH
HKOJIOTUYECKON HAIllPaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMHU y4eOHO-
MCCIIEIOBATENILCKOW, IPOEKTHON U COLMAIIbHOU

e TeIbHOCTH;

- chopMHUpPOBATh MPEACTABICHUS: O XUMUYECKON COCTABIISIOLICH
€CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUHU SBJICHHUI
PUPOJBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIbTYPBI THYHOCTH, €€
(yHKIIMOHAJIBLHOU IPaMOTHOCTH, HEOOXOAUMOM [Tl pEIICHUS MTPAKTHYECKUX
3a71a4 M 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
[PUPOAHON Cpelie;

YMETh COOJIIOIaTh MTPAaBHIIa SKOJIOTUYECKH EIeCO00pa3HOro OBECHHS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IIENISIX COXPAHEHUSI CBOETO 3/10POBbS U
OKPYKAIOIIEH TPUPOIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh BO3/ICHCTBUS Ha
PKHBBIE OpPTraHU3Mbl OIIPEIECIEHHBIX BEIIECTB, IOHUMAsl CMbICH OKa3aTess
[IPEACIIBHON JOYCTUMOM KOHLIEHTPALUU.




1. CTPYKTYPA U COAEPKXAHUE yueonoro npexmera « XUMMUS»

1.2. O6bem yuedOHOTrO MpeaMeTa U BUIbI YUeOHOH padoThl

Buj yueOHoil padoThI O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOr0 mpeaMeTa 44
TeopeTudeckoe 00ydeHue 34
1abopaTOPHBIE 3aHATHS 10
OcHOBHOE co/lep:KaHue 40
TeopeTudyeckoe o0ydeHue 30
11abOpaTOPHBIE 3aHATHS 10

[IpodeccnonaibHO-OpHEHTHPOBAHHOE CO/lepKaHUe (COoepPKAHME
MPUKJIATHOT0 MOIYJIs1)

TeopeTHyecKoe 00yUueHue 4

1abopaTOPHBIE 3aHITHS -

IIpome:xyTouHast arrecranus B gopMme 1 pepeHIHPOBAHHOIO 3a4eTa




1.3. TemaTuuecKuii IUVIaH U coJiep:KaHUe Y4eOHOI0 MpeaMeTa

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (0OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), OB LeM 1ACOR dopmupyemble
pa3aesioB U TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb KOMIIETeHIIH U
1 2 3 4
OcHOBHOE coJiepKaHue 38
Pazngesn 1. OcHOBBI CTPOEHUS BelleCTBA 4
Tema 1.1. OcHOBHOE coiep:KaHue OK 01
CTpoeHue aToMOB
XHMHYECKHX Teoperuyeckoe o0yueHue 2
3JIEMEHTOB U
fpupoaa CoBpeMeHHas MOJIeIb CTpOoeHUs aToMa. CUMBOJIMYECKHH SI3bIK XUMUU. XUMHUYECKUN JIEMEHT.
XUMHHeckon DiekTpoHHAsA KOHHTryparus aroMa. Kiaccudukaiuss XUMHYIECKUX 3JIEMEHTOB (S-, p-, d-371eMeHTBI).
CBSI3H BaneHTHbIE 351eKTPOHBI. BajleHTHOCTh. DIeKTpOHHAs NPUPOJIa XUMUYECKON CBS3H.
DIEKTPOOTPUIIATENILHOCTh. BHUIbI XUMUYECKO CBSA3M (KOBaJCHTHAsI, MOHHAS, METAJIJINYecKasl,
BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs
Perienue 3a1annii Ha UCTIOIB30BAHNE XMMUUYECKOW CHMBOJIMKY M HA3BAHUM COEIMHEHUN 110
HOMEHKJIATYpE MEKTYHAPOHOTO COI03a TEOPETHUECKOM U MPUKIIATHON XUMHUH U TPUBUATBHBIX
HA3BaHWM TSI OCTABJICHUS XUMHUECKUX (GOPMYI ABYXaTOMHBIX COETUHEHUH (OKCUAOB, CYyIb(UIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTAHUUECKUX COSIUHEHUN OT/IETBHBIX KIacCOB.
[IpakTHueckue 3ajaHusl HA YCTAHOBIICHUE CBSI3U MEXKYy CTPOCHHUEM aTOMOB XHUMHUYECKHUX JIEMEHTOB U
MEePUONUYECCKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCTMHEHUN B COOTBETCTBUH C
nosnoxenueM [lepuonnueckon CUCTEMBI.
Tema 1.2. OcHOBHOE coep:KaHue OK 01
Ilepuoanyeckui OK 02
3aK0H M TaGauna |1€opeTHYecKoe odyyeHue 2
/.M. MenneneeBa [[epyonnueckas cucrema xuMuaeckux snementos JI.U. Menneneesa. dusndeckuii cMbICI
[lepuoanueckoro 3akona J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKHUX 2

DJICMCHTOB, 06p33yeMBIX HMHU IMPOCTBIX U CIOKHBIX BCIHICCTB B COOTBETCTBUU C ITOJOKCHHUEM

XAMUYECKOro 3jieMeHTa B Ileproanueckoil cucTeMe.




MupoBo33peHUecKoe U HaydHoe 3HaueHue [lepuonnueckoro 3akona /I.1. Menneneesa. IIporuosst J1.1.
MenneneeBa. OTKpBITHE HOBBIX XMMHUYECKUX JIEMEHTOB.

PereHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKHUX
hiieMeHTOB «MeTtamuinyeckue / HeMeTaJUIMYeCKHe CBOMCTBA, 3J1EKTPOOTPULATEIbHOCTh XUMUYECKIX
DJIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHUEM U IOJI0KEHUEM B IIEPUOJUYECKON CUCTEME
xuMu4deckux djemenToB .M. MenaeneeBay

Pa3nes 2. XumMnueckue peakuumn 10
Tema 2.1. Tunpr | OCHOBHOE coliepikaHue OK 01
XUMHYECKHX
PeaKim Teopernueckoe odyuenue 4

Krnaccudukanus u TUIIBI XUMAYECKUX PEaKLUi ¢ ydacTHeM HeopraHudeckux BemiecTB. CocTaBieHne

YpaBHEHUN peaklUii COeIMHEHUs, PA3I0KEHHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKlUil TOPEeHHUsI,

OKHUCJICHUS-BOCCTAHOBJICHHUS.

YpaBHEHUs OKHCIICHUSI-BOCCTaHOBIIeHUS. CTeneHb oKuciaeHusl. OKUCIUTENb U

BOCCTaHOBUTENH.COCTAaBIEHNE U YPABHUBAHNE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI METOJIOM

PIIEKTPOHHOTO

Oananca. OKHCIUTENbHO-BOCCTAHOBUTENLHBIE PEAKIIUU B IPUPOJIe, POU3BOICTBEHHBIX Mpolleccax 1

PKU3HEIESITEIbBHOCTH OPTraHU3MOB

KonnuyecTBeHHbIE OTHOIIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PACUETHI 10

YpaBHEHHUSAM XUMHUUYECKHUX peakiuii. MoJib Kak eIMHUIIa KOJTMYeCTBa BeniecTBa. MoJsipHas Macca.

3aKOHBI COXPAHEHHUS MACChl U DJHEPTUH. 3aK0H ABOraipo. MosipHbIil 00beM ra3oB. OTHOCUTENbHAS

[JIOTHOCTh Ta30B. PacueTsl 0 ypaBHEHHUSIM XUMHUYECKUX PEAKIUI C UCIIOJIb30BAaHUEM MAaCChl, 00beMa

(HOpMasbHBIE YCIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOE co/lep:KaHue 6 OK 01
JIEKTPOJIUTHYECK OK 04
a Teoperuueckoe o0yuenue 2

A JUCCoMalna U

HOHHBINA 00MeH TCOpI/IH QJICKTPOJIUTUYICCKOU NUCCOLIMAIINN. HoHEL QHCKTpOHI/ITBI, HEIJICKTPOJIUTHI. Peakniuu noHHOTO

oOMeHa. CocTaBiieHHe peakliuii HOHHOTO OOMEHa ITyTEM COCTaBJICHUS WX MOJHBIX U COKPAIEHHBIX 2
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBIEHUE HOHHBIX PeaKkLuit




JlabopaTopHble 3aHATHS 4
JlaGopaTopHas padota Ne 1 "Tunbel XUMHUUECKHX peakiuii". 4
JlaGoparopnas padota Ne 2. Peakuiuu HOHHOTO 0OMEHa, YCIOBUS HX IpoTekanus. Onpenenenue cpepl
BOJIHBIX PaCTBOPOB.
Pa3znea 3. CTpoeHHe ¥ CBOHCTBA HEOPraHUYECKHUX BeleCTB 10
Tema 3.1. OcHoBHOE coep:KaHue 4 OK 01
Knaccupukanus, OK 02
HOMEHKJIATYPA H Teopernueckoe odyuenue 4
CTpOeHune
HEOPTaHIHECKIX [Ipenmer Heoprannyeckoit xumun. Kitaccugukanus HeopraHuueckux BemecTs. IIpocTbie U crioxHbIe
petecTs BerecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUbI, TUAPOKCHIbI, KUCIOTHI, COJIM). B3aumocBs3b
HEOPraHMYECKUX BEUIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmaeckue u amoppHbie
BEIIECTBA.
THIbI KPUCTATUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAs, HOHHAs, METAJINYECKas). 3aBUCUMOCTh
(U3MYEeCKUX CBOMCTB BELIECTBA OT TUIA KPUCTAIIMUECKON PEelIeTKH. 3aBUCUMOCTh XUMHUECKON
AQKTHBHOCTH BEUIECTB OT BUIa XMMUYECKOM CBSI3U M THITA KPUCTAUTHIECKON pemeTku. [TpranHb!
MHOT000pa3usl BELIECTB
HoMeHkaTypa HEOpraHMYECKMX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOMS U3 X XUMHUYECKON (hOPMYITBI 4

VJTH COCTaBJIEHUE XUMHUYECKON (hOPMYITbI MCXO/Isl U3 Ha3BaHUs BEILECTBA [0 MEXTYHApOAHON
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpeE.

Perienue npakTHUECKUX 3aJJaHUN MO KiIacCU(UKAIIMH, HOMEHKIAType U XMMUYECKUM (opMysIam
HEOpraHMUYECKUX BEIIECTB PA3IMUHBIX KJIaccoB (yrapHbIil ra3, yrieKucibli ra3, aMMuak, rameHas
13BECTh, HETallleHasl U3BECTh, MUThEBAS COJA U APYTUX): HA3bIBATh U COCTABIIATH (POPMYIIBI XUMHUUECKUX
BEIIECTB, ONPEAEIATh IPUHAIICKHOCTD K KIIaccy.

VcTouHMKM XMMUYeCcKOl nHpopMaIiu (CpecTB MaccoBoi MHPOpMaLuu, ceTb IHTepHET u Apyrue).
[Tonck nHpOopMaIuu 1Mo Ha3BaHUSAM, UACHTU(UKATOpaM, CTPYKTYPHBIM (popmyriam




Tema 3.2. ®usuke- OCHOBHOE colepKaHUE OK 01
XUMHYEeCKHe OK 02
CBOICTRBA Teoperuyeckoe o0yueHue
HEOPraHu4ecKHX
BellleCTB

Mertamipl. O6mue GU3nYecKne U XMMHYECKHE CBOMCTBa MeTauioB. CrocoObl mosrydeHus. 3HAYCHHE

METaJUIOB U HEMETAJIJIOB B IIPUPO/IE U KU3HEIEATEILHOCTH YeI0BeKa U opraHnu3mMoB. Koppo3us MeTasnios:

BU/IbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UHU

HemeTamnsl. O0mume pu3ndeckue 1 XUMHUYECKHE CBOWCTBA HEMETAIIOB. THIHYHBIC CBOMCTBa HEMETAIIIOB

IV- VII rpynn. Knaccudukanuss 1 HOMEHKIATypa COeAMHEHUI HeMeTaioB. KpyroBopoTsl OMOTeHHBIX

PJIEMEHTOB B TIPUPOJIE

XUMUYecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,

coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH,

BBICIIMX OKCHJIOB U THAPOKCUJIOB

CocraBiieHne ypaBHEHUH XMMHYECKUX PEAKIMH C Y4acTHEM MPOCTBIX M CIIOXKHBIX HEOPTaHUYECKHX

BEILIECTB:

METAJJIOB 1 HEMETAJIOB; OKCHJIOB METAJNIOB, HEMETAJIOB U aM(POTEPHBIX AJIEMEHTOB; HEOPTaHUIECKHIX

KHCIIOT, OCHOBaHUN M aM(OTEpHBIX THIPOKCHIOB; HEOPTaHUYECKUX COJIEH, XapaKTEepHU3YIOIIUX HX

CBOMCTBA.

PelieHre MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha CBOICTBA, COCTaB, MOJYYEHUE U

0e30macHOE HCTOJBb30BAaHUE BAXHEHIIMX HEOPTaHHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOM

NesATeIbHOCTH

yesioBeKa
Tema 3.3. OcHoOBHOE coaepxaHue OK 01
Nnentudguxkanus OK 02
HeopraHuyecknx [1200paTOpHbIE 3AHATHS OK 04
BelleCTB

JlaGopaTopHnas pabota Ne 3 «nenTudukaius HeOpraHNYECKUX BEIIECTBY.

Pemenne SKCepUMEHTANBHBIX 3a/lad MO0 XHMHUYECKUM CBOMCTBAM METAUIOB W HEMETAIJIOB, IO
pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHUI METAJUIOB M HEMETAJIIIOB.

VneHTudukanus HEOPraHMYEeCKUX BEIIECTB C HCIOIb30BaHUEM HX (DU3HKO-XUMUYECKUX CBOMCTB,
XapaKTePHBIX KAaueCTBEHHBIX peakimii. KauecTBeHHbIE peakunu Ha cynbdar-, kKapOoOHAT- M XJIOPHI-
AHHWOHBbI, HA KaTUOH aMMOHUA




CTpOCHI/Ie M CBOMCTBA OPraHnveCKMuxX BeIeCTB
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Paznea 4.
Tema 4.1. OCHOBHOE CO/Iep/KAHUE OK 01
Knaccupuxanus,
CTpOEHHE 1 Teopernyeckoe o0yuenue 4
HOMEHKJIATYpa
OpraHn4ecKuXx [losiBiIeHME M pa3BUTHE OPraHUYECKON XMMMH Kak Hayku. IIpenmer opranndeckoit xumun. Mecto n
BeLeCTB 3HAYCHHE OPTaHUYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HayK.

XMMUYECKOE CTPOEHUE KaK MOPAJOK COEUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTH.

OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOI'0 CTPOEHUS OpraHnyeckux coenuHenuit A.M. bytieposa.

Y IIIepogHbIN CKEJIET OPraHu4eCKON MOJIEKYJIBI. 3aBUCUMOCTD CBOMCTB BEIECTB OT XUMHUYECKOIO

CTPOEHHUSI MOJIEKYJL.

30Mepust 1 N30MEPBI.

[Tonsatue o pyHKuHOHANBHOU rpymme. Pagukan. [IpuHIMIE KIaccupuKauy OpraHudecKuX COSAMHEHUI.

MesxyHapoiHasi HOMEHKJIATypa M IPUHIUIIBI HOMEHKJIATYpbl OpraHn4eckux coequHeHuil. [Tonarue o0 4

Q30TCO/ICPKAIINX COSTMHEHUSIX, OMOJIOTMUECKH aKTUBHBIX BEIIECTBAX (YIJIEBOIAX, KUpaX, OesKax u ap.),

BBICOKOMOJIEKYIIIPHBIX COETUHEHUAX (MOHOMED, MTOJIUMEpP, CTPYKTYPHOE 3BEHO)

HomeHknatypa OpraHMYeCKHX COEIMHEHUN OTIENIbHBIX KJIAaCCOB (HACBIIIEHHBIC, HEHACBIIICHHbIE M

apOMaTUYECKUE YTJIEBOJIOPOJIbl, CIIUPTHI, (PEHOJIBI, AJIbJETUAbI, KETOHbI, KApOOHOBbIE KHCIOTHI U JIp.)

CocTaBiieHHE TOJHBIX M COKPAIlEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHUX BELIECTB OTAEIbHBIX

KJIACCOB, MCIIONb3Ysl MX HAa3BaHUS II0 CUCTEMATHYECKOM M TPHUBHAJIBHOM HOMEHKIJIAType (ITHJIEH,

AIeTUJICH, TIUIEpUH, (eHon, (GopManbIeruja, YKCyCHas KHCJIOTa, TJIHIMH). Pacdersl mpocrteifmeit

(hopMyJIbl OPraHMYECKOM MOJIEKYJIbI, HCXOJIsl M3 3JIEMEHTHOI0 cocTana (B %)
Tema 4.2. OcHoBHOE coep:KaHue OK 01
CpoiicTBa OK 02
OpraHHYecKNX Teopernueckoe o0yuenune 4 OK 04
COEMHEHHI

DU3NKO-XMMUYECKUE CBOICTBA OPraHMYECKUX COEOUHEHUM OTIEeNbHBIX KJIaccoB (OCOOEHHOCTH
KJaccH(UKALMU U HOMEHKJIATYpbl BHYTPH Kjlacca; TOMOJIOTHYECKUHN psia U ol1mas popmylia; U3oMepus;
(bu3nyecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIOCOOBI MOTYYCHHS]):




- IpeesibHbIE YIIIEBOJOPOAbl (JIKaHbl M LUKJIOAlIKaHbl). ['opeHHMe MeTaHa Kak OJAMH M3 OCHOBHBIX
MICTOYHHUKOB TEIUIa B IPOMBIIIICHHOCTH U ObITY. CBOHCTBA NPUPOIHBIX YITIEBOJOPOJIOB, HAXOXKIECHUE B
[IPUPO/IE U IPUMEHEHUE AJIKAHOB;

- Hempe/enbHble (AJIKEHBI, AJIKUHBI U aJIKQJAUEHBl) U apoMaTUYeCcKHe YIriieBo1opoibl. ['opeHue aneruinena
KaK MICTOYHHMK BBICOKOTEMIIEPATYPHOIO IIJIAMEHHU ISl CBAPKU U PE3KU METAJIJIOB

- KMUCJIOPOACOAEpIKaIlle COeAMHEHUS (CIUPTHI U (PEeHOIIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, AlIbIACTUIbI U
KETOHBI, )KUPBI, yIi1eBobl). [[pakTueckoe npuMeHeHne STUICHITIMKOISA, TIIUIEpUHa, eHoma.
[IpumeHeHne popmalibIeruia, aneTalibIeruaa, yKCyCHOM KUCIoThl. Mblia Kak COJIM BBICIIUX
KapOOHOBBIX KHCJIOT.

Moro1ue cBOMCTBa MblIa

- a30TCOJIepKallIUe COeAMHEHNsI (AMUHBI U aMUHOKHUCIIOTHI, OeIKHn). BhICOKOMOIIEKYIISIpHbIE COETUHEHUS
(cuHTeTHYEeCKHE U OMOJIOrHYeCKH-aKTUBHBIE). MOHOMEp, TOJIMMEp, CTPYKTYpHOE 3BeHO. [lonnmepusanus
STHJIEHA KaK OCHOBHOE HalpaBJeHHE €ro UCIOJIb30BaHuUs.

['eHeTnueckas CBA3b MEXKIY KJIaCCaMH OPraHU4YECKUX COEIMHEHUN

CBolicTBa OPraHUYECKUX COEMHEHNUN OTJENbHBIX KJIACCOB (TPUBHAJIbHAS U MEKyHAPOIHAS
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI TOTYUYEHUs): TpeieNbHbIe (AJTKaHbl U [IMKIJIOAIKAHBI),
Hemnpe/elbHbIe (AJIKEHbI, aTKUHBI U aIKaJUEHbI) U apOMaTHYECKUEe YIIeBOIOPOIbI, CIIUPTHI U (EHOJIBI,
KapOOHOBBIE KUCIOTHI M 3(UPBI, aIbJIETUIbl M KETOHbBI, AMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
cOoeMHEHMS. 3aJaHNsI Ha COCTaBJICHNE YPAaBHEHUIM XUMHUUECKUX PEAKINH ¢ y4aCTHEM OpPraHUYEeCKUX
BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUS

CocTraBiieHre cXeM peakuil (B TOM YKCIIe MO MPEASIOKEHHBIM 1IeTI0UKaM MpeBpalieHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA OPraHMUECKUX COCMHEHUH OT/ENbHBIX KIaCcCOB, CIIOCOOBI UX
[OJIy4EHHUsI U Ha3BaHUE OPTaHUYECKUX COEAMHEHUN N0 TPUBHAIbHOM UM MEKIyHapOTHOM
CHUCTEMATUYECKON HOMEHKIIATYPE.

Penienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOMCTBA OPraHUYECKUX COCTUHEHUHN
OTJENbHBIX KJIACCOB




Tema 4.3. OcHOBHOE coep:KaHue OK 01
Nnentuduxanus OK 02
OpraHnvyecKux Teopernyeckoe o0yueHue OK 04
BellecTB, HX
3HAYEHHE U
npuMeHeHHeE B
OBITOBOM U 5
noopranndeckue coequHenus. [I[pumeHenne u Ouosorundeckas poib yriieBooB. OKUCIIEHHE YIIIEBOIOB

POMSBOLCTBEHHO | o rounnk SHEPTUH KUBBIX OpraHu3MoB. O6nacTu MpUMEeHEeHUs aMUHOKUCIOT. [IpeBpamienust OeiaxoB
B MU B opraHu3Me. buonormyeckue ¢yHKmuu OenkoB. buonormdeckwe (yHKnu xupoB. Poib
ACATETRHOCTH OpPraHMYECKOl XMMUU B pEeUICHUH MPOOJIeM MUIIEBON 0€3011acCHOCTH
croBeKa PoJib OpraHrueckoil XUMUU B PEIICHUU MPOOJIEM YHEPreTHUSCKON 0€30MaCHOCTH, B PA3BUTUU METUITUHBL,

CO3/IaHUM HOBBIX MaTE€pPUAIOB, HOBBIX MCTOYHHUKOB DHEPrHH (aJbTEPHATUBHBIE MCTOYHUKU SHEPTUU).

OnacHOCTh BO3ACHCTBHSI Ha JKMBBIC OPraHU3MBI OPraHMYECKHUX BEIISCTB OTICIBHBIX KJIACCOB

(YrneBomopobl, CHUPTHI, (DEHONBI, XJIOPOPTaHUYECKUE TPOU3BOJAHBIC, ANBACTHABI H [Ip.), CMBICIH

[MOKa3aTess MPEAeIbHO TOIYCTUMOM KOHIIEHTPAIIUN

VneHTudukanus OpraHndecKuX COCIMHEHUHN OTACIBHBIX KIacCOB (HAa MPUMEpe allbJIeTUIOB, Kpaxmala,

YKCYCHOM KHUCTIOTHI, OEJIKOB U T.II.) C UCMIOJIB30BaHUEM UX (PU3UKO-XHUMHUUYECKUX CBOWCTB U XapaKTEPHBIX

KaueCTBEHHBIX peakiuii. JleHaTyparus Oenka npu HarpeBaHuy. BO3HHKHOBEHNE aHATUTHYECKOTO CUTHAJIA

C TOUYKH 3pPEHHS XHUMHUYECKHUX IPOLIECCOB MPH MPOTEKAHWU KAUECTBEHHOW peaklMH, MO3BOJISIONIECH

MICHTH(QUIIMPOBATH MPEI0KEHHBIC OPraHUYECKHE BEIECTBA

JlabGopaTopHnas padora

JlaGoparopHas pabota Ne 4 «KadecTBeHHbIE peakliiy Ha OEIKu»
Pa3nea 5. Kunernueckue U TepMOUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX PeaKkuui

OcHOBHOE coJiep>KaHNe OK 01
5.1. CxopocTh OK 02

XHMHYECKHX
peakuuii.
XuMnueckoe
paBHOBecHe
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Teopernueckoe o0yuenune

CKOpOCTh peakluH, €€ 3aBUCHMOCTh OT pa3IM4YHbIX (PAKTOPOB: MPHUPOJABI PEATHPYIOUINX BEIIECTB,

KOHIIEHTPALlMK PEarupyronIuxX BeUIeCTB, TEMIEPATypbl M IUIOMIAJM PEAKIHOHHOW IMOBEPXHOCTH. OK 01

TemmoBsie A (HeKTh XUMUYECKUX PEAKIIU. DK30- ¥ SHJOTCPMHUUCCKHE, PEAKIIHH. OK 02

O6paTumocTh peakiuii. XUMHUECKOE PAaBHOBECHE U €TI0 CMEILIEHUE MO ACHCTBUEM PA3IMYHBIX (PAKTOPOB

(KOHIIEHTpAIMsl PEareHTOB WM NPOJIYKTOB pPEaKUUH, JaBJIE€HUE, TemIeparypa) i CO3JaHUs

ONTHUMAJIbHBIX YCIOBUN MPOTEKAaHUs XUMHUUYECKUX mpoueccoB. [Ipuniun Jle [Hlatense

Pemenre MpakTHKO-OPUEHTUPOBAHHBIX 3a/laHUi Ha aHamu3 (DAKTOPOB, BIUSIOMMX Ha W3MEHEHUE

CKOPOCTH XUMUYECKOU pEaKiuu, B T.4U. C MO3HUIMHA SKOJIOTHYECKH 11eTIeCO00pa3HOT0 MOBEACHUS B OBITY U

TPYIOBOM ACSATEIHHOCTH B LIEISAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MTPUPOTHOM CPEIbI.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3a/1aHUi Ha mpuMeHeHue npuHiuna Jle-Illatense ans

HAXO0X/ICHUS HAIIPABJICHUSI CMEIICHUS PABHOBECHS XUMUYECKON peaKIny U aHaIu3 (PaKTopoB,

BIUSIOIINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3nea 6. PacTtBOpBI
Tema 6.1. OcHOBHOE coepKaHue OK 01
I[lonsiTHe O OK 02
pacTBopax Teopernueckoe odyuenue OK 07

PactBopenue kak Qusuko-xumuueckuii mporecc. PactBopel. CriocoObl TPHUTOTOBJICHHUS PacTBOPOB.

PactBopuMocTs. MaccoBasi 10J11 paCTBOPEHHOT0 BeecTBa. CMBbICI MTOKa3aTeNsl MPeIeabHO J0MYyCTUMOM

KOHIICHTPAIIUU U €r0 UCTIOIh30BAHHUE B OLIEHKE DKOJIOTHUYECKOM 0€30MacHOCTH.

[IpaBmia SKOJOTHYECKH I1€IeCO00pa3HOro MOBEAEHUS B OBITY W TPYIOBOM MNEATENBHOCTH B IIENIAX

COXPAHEHUs CBOETO 3J0POBbS M OKPYXKAIOIIECH MPUPOJHON CPElbl; OMACHOCTh BO3JCHCTBHS HA KUBBIC

OpraHU3Mbl OIIPE/IETICHHBIX BEIIECTB.

Pemrenre mpakTUKO-OPHUEHTHPOBAHHBIX PACUCTHBIX 3aJJaHUN Ha PAaCTBOPHI, UCIIOJIb3yeMble B OBITOBOM H

[MPON3BOJICTBEHHOM JESATEIHHOCTH YEIOBEKA

0K 01
JlaboparopHas padora 0K 02
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[lonck W aHamu3 KEeWCcOB O MPUMEHEHUM XWMUYECKUX BEIIECTB U TEXHOJOTUH C y4eToM Oymymieit
podecCHOHATEHOM IeITeIFHOCTH 0 TeMaM: BaXKHEHIIINE CTPOUTEIIBHBIC MaTePHAITbl, KOHCTPYKITMOHHBIE
MaTepuaibl, Kpacku, CTEKIIO, KepaMHKa, MaTepUabl i dJIEKTPOHUKH, HAHOMATEPUAIIbI, TEKCTHIIbHbBIE
BOJIOKHA, HICTOYHHUKH YHEPTUH, OPTraHWYECKHE W MUHEpPaJIbHBbIC YIOOPEHHUS, JICKAPCTBEHHBIC BEIIECTBA,
OBITOBAST XUMHUS.

Samura: [IpencraBienne pe3yabTaTOB PelIeHUs KeWCcoB B (hopMe MUHU-IOKIIA/IA C TIPEe3CHTANeH

Tema 6.2. JlaboparopHast pabota Ne 5 «IIpuroroBiieHre pacTBOPOBY. OK 04
I/Icci1eu01sanne [IpuroToBneHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpAIMH (C MPaKTUKO-OPUECHTHUPOBAHHBIMU 2
CBOMCTB BOIIPOCaMM) U OINIPEEIIEHUE CPEbl BOJHBIX PACTBOPOB.
PacTBoOpoB PerreHne 3a1a4 Ha TPUTOTOBJIIEHUE PACTBOPOB
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsI)
Pazgea 7. XuMusi B ObITY U IPOM3BOJACTBEHHOI /1eATEJIbHOCTH YeJIOBEKA 4 OK 01
OK 02

Xumusi B ObITY M (OcHOBHOE cojiepKaHue 4 OK 04
MPOU3BOACTBEHHO OK 07
i TeopeTuueckoe o0yueHune 4
NesTeIbHOCTH
JeJI0BeKa

Hogeiimme 10oCTHKEHUSI XMMHUYECKONH HAyKHM U XMMHYECKOH TexHosoruu. Ponb XxuMuu B obecrieueHuu

HKOJIOTMYECKOM, SJHEPreTUYECKOW U MUIIEBOM 0€30IaCHOCTH, pa3BUTUM MeauluHbL. [IpaBuia noucka u

aHaJIM3a XUMUUYECKOM HH(OpMALIUY U3 pa3TUYHBIX UCTOYHUKOB (HayyHas U yueOHO-Hay4YHAas TUTEpaTypa,

CpeacTBa MaccoBoil MHpopmanuu, cetb MIHTepHeT) 4

IIpome:xxyTouHasi arrecTanus B gopMme 1 pepeHIUPOBAHHOIO 3a4eTa

Bcero
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3.YCJOBUSA PEATIM3ALUA TPOT'PAMMBI YYEBHOI'O TIPE/JIMETA

3.1 TpeGoBaHusi K MUHUMAJILHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecredeHH 0
Jlist peanuzanuu mporpaMMbl AUCIUILTAHBL JOJDKHBI OBITH TPETyCMOTPEHBI CIISAYIONINE CTICIIHATBLHBIC
MTOMENICHUS: yIeOHbIN KaOMHET XMMUU W/WUIH YIeOHOM XUMUUYECKON J1abopaTopHHu.

OO6opynoBanne yueOHOro KabuHeTa (HATJISITHbIE MOCO0US): HAOOPHI IAPOCTEPKHEBBIX MOJIEIIEH
MOJIEKYJI, MOJIETTH KPUCTAJUIMYECKUX PEHIETOK, KOJJIEKIUU MPOCTHIX U CIIOKHBIX BEHIECTB W/HIIN KOJIEKLIUN
MOJIMMEPOB; KOJUIEKIIMS TOPHBIX TOPOJ M MUHEPAJIoB, Tabnuua Meneneea, yaueOHbIe (PHIBMBL, TU(PPOBBIC
o0pa3oBaTeNbHbIE PECYPCHI.

TexHuveckue cpeacTBa 00yuyeHHsi: KOMIBIOTEP C yCTPOWCTBAMHU BOCIIPOU3BEACHUS 3BYKa, IPUHTED,
MYJIbTUMEANA-TIPOEKTOP € IKPAaHOM, MYJIbTUMEINNHASA JOCKA, YKA3Ka-IIPE3EHTEP ISl IPE3eHTaLUH.

Oo6opynoBanue J1abopaTopuu U padoynx MecT Ja0OPATOPUM: MEH3YPKH, MUIETKU-KANECIbHUIIBI,
TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEAMETHBIC U TTOKPOBHBIE CTEKJIA, TUIAHIICTHI JJI KalelbHBIX peaKIlui,
¢bunbTpoBaNbHAs Oymara, MPOMBIBAIKH, CTEKISIHHBIE MPOOMPKU, PE3UHOBBIC MPOOKH, (hoHApUKH, HAOOP
PEaKTHBOB, CTEKJISIHHBIC TMaJOYKH, IITATHBBI I MPOOUPOK; MEPHBIC IMJIUHJPHI, BOPOHKUA CTEKIISTHHBIC,
BOPOHKM JenuTenbHble nunuaapudeckue (50-100 moi), crymku ¢ mecTukoM, ¢apdopoBbie daiku,
MUHIIETHI, GUIBTPBI OyMaXKHBIC, BaTa, MapJsi, YaCOBBIE CTEKIIA, SJCKTPOILTUTKH, JTaOOpaTOPHBIE IITATHUBEI,
CIUPTOBBIE TOPENKH, CIHYKH, TpUOOp AJs MOTy4YeHHs ra3oB (WM IpoOHMpKa ¢ ra300TBOJHOU TpyOKoOii),
JepxaTenu s NpoOUpOK, CKISTHKU /111 XpaHEHUs PEaKTHBOB, Pa3/1aTOYHbIE JOTKH; XMMUUYECKHUE CTaKaHbl
(50, 100 1 200 mu); mIMaTeNn; MUHIETHI; TUT€IbHbIC HIUIIIBI; CEKYHIOMEPHI (TaiiMepbl), MEpHbIE TPOOUPKU
(ma 10-20 mur) m mepHbie kKonObI (25, 50, 100 u 200 mui), BoasHast OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC
MAJI0YKH; KOHMYEcKre Konobl st TutpoBanus (50 u 100 Min); uHAMKATOPHBIE TONOCKH [Tl onpenenenus pH
U CTaHJIapTHAas MHAUKATOpHAs 1IKaja; YHUBEPCAIbHbIM HHAUKATOp; nuneTku Ha 1, 10, 50 M (miam no3atopsl
Ha 1, 5 u 10 mur), OrOpeTKHU Il TUTPOBaHMSI, MeAUITMHCKIE mmpuilbl Ha 100-150 mu1, maGopaTopHbIe H/WIH
aHATUTHYECKUE Bechl, PH-MeTphl, CyIIbHBIN 1IKad, U ap. 1abopaTopHOoe 000pyI0BaHUE.

3.2 UudopmanuoHHoe ofecrieyeHne peaTu3alui NporpaMmmsbl

Jlnst peasin3aluy nporpaMmbl OMOGIMOTEYHBIN (OHA 00pa30BaTEIbHON OpraHU3alMU UMEET NeYaTHbIe
W/WIH 3JIEKTPOHHBIE 00pa3oBaTebHble U HH()OPMALIMOHHBIE PECYPChI, PEKOMEHI0BaHHbBIE JJIs
HCMOJIb30BaHUS B 00pa30BaTeIbHOM MPOIIECCe, HE cTaple S5 JIeT ¢ MOMEHTA U3JJaHMsL.

OcHoBHas nuTeparypa:
1. Xumus. 10 xnacc (0a30Bblil). DnekTpoHHas GopMa yueOHHKA. Epemun, B. B. Xumus. 10
kJacc (0a3oBbIit). DnekTpoHHas popma yueOHuka. : yueOHuk / H. E. Ky3pmenxko, B. 1. Tepenun; B.
B. Epemun .— Mockga : AO "UznarensctBo "[Ipocsemenne”, 2022 .— 1 c. — ISBN 978-5-09-
099533-7 .— URL: https://rucont.ru/efd/806266

2. Xumus. 11 xnacc (6a30Bblif). DnekTpoHHas Gpopma ydeOHUKa. Epemumn, B. B. Xumus. 11
kiacc (6a30BbIi). DnekTpoHHas popma yueOHuka. : yaeonnk / H. E. Ky3smenko, A. A. JIpo3nos; B.
B. Epemun .— Mocksa : AO "UznarensctBo "[Ipocemenue”, 2022 .— 1 c¢. — ISBN 978-5-09-
099534-4 .— URL: https://rucont.ru/efd/806267

JlononHuTENbHAS IUTEPATYpA:

1. Xumus : yaeOHUK 115 cpeHero npodeccuoHanpbHoro oopasosanus / 10. A. Jlebenes, I'. H.
danees, A. M. I'ony6es, B. H. llanosan ; mox o6rmeit penakmueii I'. H. @aneesa. — 2-e u3.,
nepepad. u gomn. — Mocksa : UznatensctBo FOpaiit, 2023. — 431 ¢. — (IIpodeccuonansruoe
obpazoBanue). — ISBN 978-5-9916-7723-3 . — TekcT : anekTpoHHbIH // OOpazoBaTenbHast
mwiargopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/513073

2. ITycroBanosa JI.M. Xumus : yuebnuk / IlyctoBanosa JI.M., Hukanoposa M.E. — Mocksa :
KnoPyc, 2012. — 438 c. — (CIIO). — ISBN 978-5-406-00168-4. — URL.:
https://book.ru/book/915055



https://rucont.ru/efd/806266
https://rucont.ru/efd/806267
https://book.ru/book/915055

4. KOHTPOJIb M OLICHKA Pe3y/IbTATOB OCBOCHHUSI Y4eOHOI0 IpeaMeTa

KoHTponb 1 o1ieHKa pe3yabTaToB OCBOCHHS YUYEOHOTO MpeAMEeTa PacKphIBAIOTCS 4Yepe3 MpeaMETHbIC
pe3yibTaThl, HaMpaBJIeHHbIE HA (OPMHUPOBAHNE OOIIMX KOMIIETEHLUH IO pa3/ienaM U TeMaM COJepKaHMs
y4eOHOro mMarepuania.

Ne | OK/MK | Monyas/Pasnen/Tema| PesyabtaT o6yuenus Tune1 onenodnbIx

MepOonpUATHH
| |OcHoBHOe conepkanne
DopmMyIHpPOBATH
1 Pazien 1. OcHOBBI pMyTHp
0a3zoBble
CTPOEeHHsl BelecTBa
MOHATHS M 3AKOHBI
1.1 OK 01 CtpoeHne aToOMOB CocTaBisTh XUMHYECKHE |1, Tect «CTPOCHHE ATOMOB
XMMHYCCKHX dJICMCHTOB (QOPMYIIbI COCIUHCHHUM B X IMIIECKHX IEMEHTOB M IPHPOIA
U IPUPOJIa XUMUYECKOH |COOTBETCTBUM CO KUMIYECKO CBSI3I.
CBA3N CTCIICHBIO 2. 3ajaun Ha COCTaBJICHUE
OKHCJICHHS] XUMUYCCKHX X piMpdecKuX (hopMyIt
HIIEMEHTOB, UCXOJIS U3 (BYXaTOMHBIX
BATICHTHOCTH U CcoeIMHEHUN (OKCU/IOB,

DIICKTPOOTPHULIATEIBHOCTH oy rip (1108,

UJIPUIOB U T.I1.).

3. 3ajaHus Ha UCIIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKH U
HA3BAHUU COEIUHEHUI IO
HOMEHKJIAType MEXIYHAPOIHOTO
CO03a TEOPETUYECKON 1
[MPUKJIAJHON XUMHUU U
TPUBUAJBHBIX HA3BAHUM JJIs
COCTaBIICHUSI XUMUYECKUX (POpMyIT
JIByXaTOMHBIX COEIUHEHHI
(oxkcu0B, Cynb(pUI0B, TUAPUIOB U
T.I1.) U IPYTUX HEOPTaHUYECKUX
COCIMHEHUH OT/IEJIbHBIX KJIACCOB

= 1. Tect «Mertannmnuyeckue /
o H%pHOﬂquISIKHH RPN Kapaxcrepisonars HEMETaJUIMYECKUE CBOMCTBA
OK 02 raonma 1L XUMITHCCKHEC S/ICMCHTBI B IIEKTPOOTPULIATEIILHOCTD 1/1’
Menneneesa COOTBETCTBHH C UX POOTPHI
CPOJICTBO K JJIEKTPOHY
[1OJIOKEHUEM B
XUMHNYCCKHUX

[IEPUOJIUYECKON CUCTEME
XUMHUYCCKUX IJICMECHTOB

OJICMCHTOB B COOTBETCTBUC C UX
QJICKTPOHHBIM CTPOCHUEM U
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OK/TIK

Moayas/Paznen/Tema

PesynabTaT 00yuenunst

THunsl 0oLeHOYHBIX
MepOoNnpUATHI

JI.1. MenneneeBa

[M0JI0)KEHUEM B IIEPUOJAUYECKON
CHUCTEME XMMHUYECKUX IJIEMEHTOB
J[.11. MenaeneeBay.

2. IlpakTuueckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3H MEXKITY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
M3MEHEHUEM CBOMCTB XUMHUUYECKUX
SJIEMEHTOB M UX COCIMHEHUI B
COOTBETCTBHUU C MOJIOKEHUEM
[lepuonuueckon cucTeme.

3. [IpakTUKO-OpUEHTHPOBAHHBIE
TEOpETUUYECKHUE 3ajaHus Ha
XapaKTePHU3aALNI0 XUMHUYECKUX
AIIEMEHTOB: «MeTtandyeckue /
HEMETAJUIMYECKUE CBOMCTBA,
PIIEKTPOOTPUIIATEILHOCTD U
CPOJZICTBO K 3JIEKTPOHY
XUMHUYECKUX

SJIEMEHTOR B COOTBETCTBHE C UX
SJIEKTPOHHBIM CTPOCHHUEM U
[TOJIOKEHUEM B IIEPUOANYECKON
CHCTEME XUMHUYECKUX FJIEMEHTOB
/.. MenneneeBa»

Pa3zgea 2. XumMnuyecKkue
peaknuu

XapaKkTepu30BaTh THIIbI
XHMHYECKHX peakuui

KonTposbHas paGora
«CTpoeHue BelecTsa u
XMMHYECKHe PeaKiun

2.1

OK 01
OK 04

TUIIBI XUMHUYECKUX
peakuuii

CoCTaBJISTh PEaKINU
COCIMHEHUS, pa3IoKEHUS,
0OMeHa, 3aMeIlCHHS,
OKHCIUTETLHO-
BOCCTAHOBUTEILHEIE
peakinuu

1. 3ajaum Ha cocTaBleHUE
YPABHEHUN PEaKLIUN:

- COEIMHEHMs], 3aMelleHus,
pasioxxeHus, 0OMeHa;

- OKHCIIUTEJIbHO-
BOCCTAHOBUTENBbHBIX PEAKIIUH C
MCII0JIb30BaHUEM METO/Ia
HIIEKTPOHHOIO OajaHca.

2. 3aga4ym Ha pacyeT MacChl
BEIIECTBA UM 00BEMaA

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCE UIH 00BEMY
OJIHOTO M3 YYaCTBYIOILIUX B
pEeakLyy BEIIECTB; PACUETHI
Macchl (00bEMa, KOJTMYeCcTBa
BELIECTBA) IPOJYKTOB PEAKIUHY,
€CJIX OJTHO U3 BEIIECTB UMEET
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OK/TIIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunbl 0LIEHOYHBIX
MepPONpPUATHIH

[prUMecH

2.2

DNEeKTPOIUTHYECKAs
TMCCOIMAIUS U MOHHBIN
oOMeH

CocTaBisITh ypaBHEHUS
XMUMUYECKUX PEaKInu
MOHHOTO OOMEHa ¢
y4acTHEM HEOpraHUYeCKUX
BEIIECTB

1. 3ajianus Ha COCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX PEaKIIHii
C YY4aCTHEM KHUCJIOT, OCHOBaHUU U
COJIeil, yCTaHOBJICHHE U3MEHEHUS
KHCJIIOTHOCTH CPEJIbI

2. JlJabopaTopHas padota "Tumsr
XUMUYECKUX peakiuui”

Pasjnen 3. Ctpoenue u
CBONCTBa
HEOPraHUYeCKUX
BellecTB

HcciienoBarb cTpoeHue U
CBOICTBA
HEOpraHUu4ecKUX
BELLECTB

KonTpoJsbnas paGora
«CBOIiCTBA HEOPraHMYECKUX
BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTpPOCHHUE
HEOPTraHUYECKUX
BCICCTB

Knaccugunuponartb
HEOPraHWYECKHE BELIECTBA
B COOTBCTCTBHUH C UX
CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTraHUYECKUX
BEILIECTB UCXO/IS U3 UX
XUMHYECKON

(OPMYITBI HITU COCTABJICHHE
XUMHUECKON (OpMYIIbI UCXOIS U3
Ha3BaHUS BEIIECTBA 110
MEXIyHapOIHOU WIN
TPUBHAIBHON

HOMEHKJIATYpEe».

2. 3ama4m Ha pacyeT MaccoBOM
07U (MacChl) XUMHUYECKOTO
hIIeMeHTa(COEAMHEHMS )B
MOJIEKYJe (CMECH).

3. [IpakTyeckue 3a1aHus Mo
KIaccupUKalii, HOMEHKIIAType U
XUMUYECKUM (popMmyiam
HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuueckue 3a1aHus Ha
ONPECIICHUE XUMUYECKOMN
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOM
CBS3U U THIA KPUCTAININYECKON
pereTKu

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCILIECTB

'Y cTaHaBInBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKUX BEIECTB
OT CTPOCHUS aTOMOB 1
MOJIEKYJI, @ TAK)KE TUTIA
KPUCTAJUIMYECKON
peIIeTKH

1. Tect «OcobenHOCTH
XUMHUYECKUX

CBOMCTB OKCHOB, KHCJIOT,
OCHOBaHUH, aM()OTEPHBIX
TUIPOKCUJIOB U COTIEH.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH C
Y4aCTHEM MPOCTHIX U CIOKHBIX
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OK/TIK

Monyas/Paznen/Tema

PesyabTaT 00yuenus

THunsl 0oLeHOYHBIX
MepOoNnpUATHI

HEOPraHMYECKUX BEIIECTB!
OKCHJIOB METAJUIOB, HEMETAJUIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHMYeCKUX KHUCIIOT,
OCHOBAaHUHN M aM()OTEPHBIX
I'MJIPOKCUI0B, HEOPIraHUYECKUX
COJICH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI NOJTYYEHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U IIOJIy4CHHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

W nentudukaruys
HEOPTaHHMYECKUX
BEIECTB

ccnenoBath
KaueCTBEHHbBIC PEAKLIMH
HEOPraHUYECKUX BEIIECTB

1. [IpakTHKO-OpHUEHTUPOBAHHBIC
3aJJaHUs [10 COCTABIICHUIO
XMMHUYECKHUX PEAKIHiA C yJaCTHEM
HEOPTaHMYCCKUX BEIICCTB,
MCIIOJIb3YEMBIX JJISl UX
UICHTH(UKAIIH.

2.JIaboparopnas pabdoTa:
"UnenTudukanys HEOpraHMIECKUX
BelecTB"

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHuYecKux
BeLEeCTB

HcciienoBarb cTpoeHue U
CBOMCTBA OPraHMYECKHX
BellleCTB

KonTposbHas paGora
«CTpoeHue u cBoiicTBa
OpPraHH4YeCKHX BeleCTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccugunuponatb
OpraHMYEeCcKHe BEIIECTBA B
COOTBETCTBUU C UX
CTPOCHUEM

1. 3agaHus Ha cocTaBIeHHUE
Ha3BaHWM OpraHNYeCKUX
COEIMHEHMI 110 TPUBUAIBHON WIIN
MEXIyHAPOAHOU
CUCTEMATUYECKON

HOMEHKJIATYpE.

2. 3agaHus HA COCTABIICHHE
[TOJIHBIX Y COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYIT
OpPraHUYECKUX BEILECTB
OTJEIbHBIX

KJIACCOB.

3. 3aaun Ha ONpEETICHNE
npocTeiiel Gopmyssl
OpPraHUYECKOM MOJNEKYJIbl, UCXOS]
13 DJIEMEHTHOTO cocTaBa (B %)
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THunbl 0LIEHOYHBIX

Ne ok/mk | Moxyas/Pa3nen/Tema PesyabTaT 00yuenus o
MeponpUATHIi
4.2 OKO01 CBolicTBa OpraHUYECKUX |Y CTaHABIINBATH
OK 02 COEIMHEHUI 3aBUCUMOCTH (DH3HKO- L SaHaHHiI Ha COCTaBJICHNC .
OK 04 N IMITYECKIX CBONCTR YpaBHEHUN XUMUYCCKUX PEAKITUN C
OPraHWYECKHX BEIIECTR OT y4acTHEM OPTaHUYECKUX BEIIECTB
CTPOCHHS MOJIEKYIT Ha OCHOBAHUH MX COCTaBa U
CTPOCHHSL.
2. 3amaHus Ha COCTaBJICHHUE
YPaBHEHUI XUMHYECKUX PEAKIIUH,
WJUTFOCTPUPYIONUX XUMHUECKHE
CBOWCTBA C YYETOM MEXaHU3MOB
MMPOTEKAHUS JAHHBIX PEaKIUN U
TCHETHYCCKOM CBSI3U
OpraHUYECKUX
BEIICCTB Pa3HBIX KJIACCOB.
3. PacuerHsle 3agauu 1o
YPaBHCHUSIM PEAKIUH C yIacTHEM
OpraHUYECKUX BEIIECTB.
4. JlabopaTopHas paborta
"[IpeBparieHus opraHu4ecKux
BELIECTB [1pU HarpeBaHUM"
4.3 |IOK01 W nentudukanuys Hccnenosars
OK 02 OpPraHMYECKUX BEIIECTB, [KAYECTBEHHbIE PEAKIINH 1. llpakTuKo-opneHTupoBanibIe
OK 04 MX 3HAYCHUE U OpraHUYECKUX COETUHEHUM Sa/latii 110 COCTaBHeVHmO
MIPUMCHECHHE B OBITOBOW |OT/IEIBHBIX KJIACCOB XUMHUHUCCKUX PCAKIMH € yHACTHEM
W IPOM3BOJICTREHHOM OpPTaHWYECKUX BEIIECTB, B T.4.
NeATEIbHOCTH YeJIOBEKA MCIOJIE3YCMBIX TS X
uaeHTUQUKAIUHN B OBITY U
[TPOMBIIIIJICHHOCTH.
2 .JIaboparopHas paboTa:
"Unentudukanus opraHnuecKux
COCAMHEHMI OT/IEIIbHBIX KJIaCCOB"
5 Pasnex 5. XapakTepu3oBaTh
Rl TR BJIMSIHHE PA3JITUYHBIX
TepMOAMHAMHUYECKHE (akTopoB Ha paBHOBecHe
3aKOHOMEpPHOCTH " CKOpOfTb XHMHYECKHX
NpOTeKaAHUs peaKunu
XUMHYECKHX PeaKIui
5 |IOKO01 CKOpPOCTh XMMHUYECKUX e
o apaKkTepu30BaTh BIHSHHE [[paKTHKO-OpUEHTUPOBAHHBIC
OK 02 peakuuii. XuMHUecKoe

paBHOBECHE

KOHIIEHTpALlUU
pearnupyromux BEIecTB U
TEeMIIepaTypbl HA CKOPOCTh
XUMHYECKUX peaKIui
XapakTepu3oBaTh BIUSHUE
M3MEHEHUSI KOHIIEHTpaluu
BEILECTB, PEAKLIMK CPEIbI U

TEOPETHUYECKUE 3a/JaHUs Ha aHAJIU3
(akTOpOB, BIMSIONINX Ha
M3MEHEHUE CKOPOCTH XUMUYECKOU
peakuuu. [IpakTuko-
OPUEHTUPOBAHHBIE 3aJ]aHUs HA
MprMeHeHue npuHiumna Jle-
[Ilatenne I HAXOXKICHUS
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THunbl 0LIEHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema |  Pe3yabTat 00y4eHus o
MeponpUsITHI
TCMIICPATYypPhI Ha HAIIPABJICHUS CMELIEHHS
CMCIICHIE PAaBHOBECHS] XMMUUYCCKOM pPEaKIuu
XAMHICCKOTO PABHOBECHA |y apanu3 (hakTOpOB, BAMSIOIIUX HA
CMELICHUE XUMUYECKOTO
paBHOBECHS
6 HNcciaenoBaTh HCTHHHBIE
Pasnen 6. PacTBopbl PacTBOPHI C 32JaHHBIMHA
XapaKTepUCTHKAMH
6.1 OKO01 [TonsTre o pactBopax  |[PaznuyaTh UCTUHHBIC
1. 3agauu Ha IPUTOTOBIICHUE
OK 02 PacTBOPHI DacTBOpOB.
2. [IpakTHKO-OpUEHTUPOBAHHBIC
pacueTHbIC 3a/laHus Ha
TMCTIEPCHBIE CUCTEMBI,
HCII0JIb3YEMBIE B OBITOBOM 1
[IPOU3BOJICTBEHHON JESITENbHOCTU
JeJI0BeKa
6.2 OKO01 VccenoBanme CBOICTB  |[ccnenoBath (H3HKO- JlaGopatopHas pabota
OK 04 PacTBOPOB XHUMHUECKHE CBOICTBA "[IpuroroBneHue pacTBOpoB"
WCTUHHBIX PACTBOPOB
Il TIpodeccnonaibHO-OPpUEHTHPOBAHHOE COepPKaAHNeE (CoAepKaHHe MPUKJIATHOT0 MOIYJIsI)
7 Pasznen 7. OunennBaTh MOCIEACTBHA 3amuTa Keiica (¢ ydeTom
Xumusi B 6bITY U OBITOBOII H oyaymeii
MPOU3BOACTBECHHOM IPOM3BO/ICTBEHHOI npodeccuoHaIbLHOI
nesTeJJbHOCTH ACATECIbHOCTH Y€JIOBEKA e Te IbHOCTH)
JeI0BeKa ¢ 5 5
MO3UIUI IKOJIOTHYeCKOH
0e3onacHoCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
[TPON3BOJICTBEHHOU
NesITeIbHOCTH YeJI0BEKa

OT1leHNBATh MOCIIEICTBUS
OBITOBOM U
[MPOU3BOJACTBEHHOMN

eI TeIIbHOCTH YeIIOBEKaA C
MMO3UITNHN DKOJIOTHUECKOHN
0€30IMacCHOCTH

Keiic (c yuerom Oymymieit
Mpo¢eCCHOHATBHON
NEeSATEIbHOCTH)

Bo3MOHbBIE TEMBbI KEHCOB:

1. Tlorennenue kauMara u
BBICBOOOKIEHIE Ta30BbIX
IUIpaTOB CO JIHA OKEaHa.

2. byaymue Matepuansl Ui aBua-,
MAaIlnHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBele maTtepuansl s
COJIHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MTPENapaToB
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