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

ITpencenarens meronnueckoit komuccnu banaxuunckoro ¢ummana HHI'Y C.C. Kpamaun
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1. OBLIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI
YYEBHOI'O IPEJMETA «XUMUWS»

1.1 MecTto yueOHOr0 npeaMera B CTpyKType odpasosarteabHoii nporpammsel CIIO
VYuebHblil npeamer «XuMus» ABIseTcs 0053aTeIbHOM 4acThio 00111€00pa30BaTENIbHOIO HUKIIA
obOpa3oBarenbHoil mporpammbel B coorBerctBur ¢ DPI'OC CIIO mno cmenmansHoctn 13.02.03

:‘)HGKTpI/ILIeCKI/Ie CTaHLIMH, CETH U CUCTEMBbI

1.2 Iesn u nuIaHupyeMble pe3yJabTAThl OCBOCHHS Y4eOHOI0 nmpeaMeTa

1.2.1 Heau u 3a1a4u y4eOHOTO NpeaMeTa
@opMupoBaHHE Yy  CTYACHTOB  IPEICTAaBICHHS O  XMMHYECKOM  COCTaBIAIOLIECH

eCTeCTBeHHO-HaquOﬁ KapTHUHbI MHpAa KaK OCHOBBI IIPUHATHA peI_HeHI/Iﬁ B JKH3HCHHBIX H
IMPOU3BOJACTBCHHBIX CUTYallHMAX, OTBETCTBCHHOI'O ITOBCACHHUA B HpHpOIIHOfI cpeac.

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 aKTHBHOMH J€STeIbHOCTH BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIICHUS, XUMHUUYECKast
Lo CIIOCOGHOCTH HHHIHHPOBATS, INIAHAPOBATH U GbyHKIIMOHAIbHAS TPYIIA, PAAUKAI, U30MEPUS, U30MEPHI, TOMOJIOTUYECKHI
NeATeNbHOCTH  [CAMOCTOSITENIBHO BBINOJIHSTE TAKYIO JACATENBHOCTD; [P, TOMOJIOTH, YIJICBOAOPORL, KHCIOPOA- 1 a30TCOACPIKAIINE 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 (OKUCIUTENBHO-

NO03HABATEJIbHBIMHY J€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;

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

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B
paCCManI/IBaeMBIX SIBJICHUAX

BOCCTAaHOBUTENbHbIE, 3K30-U IHAOTEPMUUYECKUE, PEAKIINU HOHHOTO 0OMEHa),
pacTBOP, IJEKTPOIUTHI, HEIJIEKTPOIUTHI, dJIEKTPOIUTHYECKAS AUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOHN peakliuy, XUMUYECKOe
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMHUUECKOTO CTPOCHUS
opranuueckux Bemects A.M. bytiepoBa, Teopus 31€KTPOIUTHYECKOM
nucconuanuy, nepuonndeckuil 3akon .M. Menneneesa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUH, (PAKTOJIOTHYECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJTYYEHUH U O€3011aCHOM HCII0JIb30BaHUH
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 XUMUYECKUX 3HAHUU C TOHATUSIMU U MIPEICTABICHUSIMU APYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHUN
MEXIYHAPOJAHOTO COK3a TEOPETUYECKON U MIPUKIAAHOW XUMUU U
TPUBHUAJIbHBIC HA3BaHUS BAXKHEUIITUX BEIIECTB (ITUJICH, alleTUIICH, 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 PEAKIUi, OOBSCHATh UX CMBICIT; IIOJTBEPKAATh XapaKTEPHBIE
XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU U
3aNMCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;

- YMETh yCTaHABJIMBATh MPUHAIJICKHOCTh U3YUCHHBIX HEOPTraHUYECKUX U
OpraHUYECKUX BEILIECTB K ONPEACIICHHBIM KJIacCaM U FpyINIiaM COeMHEHUH,
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 XUMHUYECKOM 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 OTHOIIEHHUS 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, KOJIMUYECTBA BEIIECTBA; CIOIb30BATh
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,

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHPE;

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

- OCO3HaHUE IIEHHOCTU HaYYHOH
eI TEIbHOCTH, FTOTOBHOCTD OCYIIECTBIISATh
MPOEKTHYIO M HCCIIE0BATEIbCKYIO IEATEIbHOCTh
WHIWBUIYAJIHO 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
WHTEPIPETAINIO UHPOPMAIIK 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, €€ COOTBETCTBHUE MPABOBBIM 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, PECYpPCcOCOEepEKESHHs, TPABOBBIX U
PTUYECKUX HOPM, HOPM HH(OPMALIMOHHOM
0€30IMacHOCTH;

y4eOHBIMU

JeHaTypanus OSIKOB IMPU HAarpeBaHUM, IIBETHHIC PEAKIIUU OCITKOB;
[MPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OIIPEIEIISATh CPEAY BOIHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIINH Ha CyIb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
AMMOHHMS; pelIaTh SKCIIEPUMEHTAIbHBIE 3a/1a4u 10 TeMaM "Metamibl" u
"Hemeramisl") B COOTBETCTBUY C IPABUIIAMU TEXHUKHU 0€30MIaCHOCTH MPH
0OpallleHUH ¢ BEIIECTBAMHU U Ja0OpaTOPHBIM 000PY0BaHUEM; MTPEACTABIATh
PE3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hOpMeE 3aIlUCH ypaBHEHUI
COOTBETCTBYIOIIUX peakluii U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX
PEe3yIbTaTOB;

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

- BJIaJIETh OCHOBHBIMH METOJIaMU HAYYHOT'O ITO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUN (HAOJIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMETb MPOBOAUTH PACUETHI 10 XUMUYECKUM (OopMyliaM U YpaBHEHHSIM
XUMHUYECKUX PEaKIUi ¢ UCTIOIb30BaHUEM (DH3NYECKUX BEITUYHH,
XapaKTEePU3YIOUINX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: MACChl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; CIOIB30BATh
CHCTEMHbIE XUMUYECKUE 3HAHUS JIJIs IPUHATHS PEIICHUI B KOHKPETHBIX
PKU3HEHHBIX CUTYAlMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI
uHpopManru, HHOPMAIIMOHHOH 0€30acHOCTH
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 JIEATEIIbHOCTH;
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 I€UCTBUA,
pacnipenesaTh pojv ¢ Y4€TOM MHEHUN Yy4aCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

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

- OCYLIECTBJIATH NO3UTUBHOE CTPATETUYECKOE
[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 JIIOACH
[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
(mpeBpallleHus1 OpraHMUYECKUX BEIIECTB IIPU HAIPEBaHUU, IIOJYyYEHHE 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-
AQHMOHBI, Ha KATUOH 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 AKCIIEPUMEHTA B
(opMe 3anucu ypaBHEHUI COOTBETCTBYIOIIUX peakuii 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 PUPOJHON U COLUATBHOU
Cpelbl, 0CO3HAHUE TTI00aTHHOTO 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 HEOIATONIPHUATHBIC
HKOJIOTUYECKUE MOCIESACTBUS TPEANPUHUMAESMBIX
e CTBUIM, IPEAOTBPALLATh UX;

- paclMpeHue ONbITA JEATETbHOCTH
HKOJIOTUYECKON HAIllPaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMHU y4eOHO-
MCCIIEIOBATENILCKOW, IPOEKTHON U COLMAIIbHOU

e TeIbHOCTH;

- copMHUpOBAThH IPEACTABICHUS: O XUMUIECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUHU SBJICHHUI
PUPOJBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIbTYPBI THYHOCTH, €€
(yHKIIMOHAJIBLHOU IPaMOTHOCTH, HEOOXOAUMOM [Tl pEIICHUS MTPAKTHYECKUX
3a71a4 ¥ 9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO 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 OPTraHU3Mbl OIIPEIEIEHHBIX BEIIECTB, IOHUMAs CMBICI MOKa3aTeNs
[IPEACIIBHON JOYCTUMOM KOHLIEHTPALUU.




2.1. O0beM THCIMILTHHBI U BUIbI Y4e0HO! padoThI

2.CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOM JUCHUATLIMHBI «XUMUSDH

Bup yueOHOM paboThI

O0BeM B yacax

O0beM 00pa3oBaTeNbHON MPOTPaMMBbl TUCLMILTHHBI 78
Teopernueckoe 00ydyeHue 58
JlaGopaTopHble 3aHATUS 20
OcHoBHOE cofepxKaHHe 74
TEOPETUYECKOE OOyUCHHE 54
nabopaTopHbe PabOTHI 20
[TpodheccnonanbHO-OPUEHTUPOBAHHOE COJIepKaHKe (COIepIKaHUE IPUKIAIHOTO

MOJYJIsA) 4
TEOpeTHIeCKoe 00yUeHHE 4




1.2. TemaTu4ecKuii IJIaH U cOePKAHUE TUCHUILIAHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), OB LeM 1ACOR dopmupyemble
pa3/iesioB U TeM JJaopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY/Ib KOMIETEeHIUH
1 2 3 4
OcHOBHOE coJiepKaHue 72
Pazgesn 1. OcHOBBI CTPOEHUSI BelleCTBA 8
Tema 1.1. OcHOBHOE co/lepKaHue 6 OK 01
CTpoeHue aToMOB
XUMUYECKHX TeOpeTquCKoe OﬁyquI/Ie 6
3J1IEMEHTOB U
fipupoaa CoBpemeHHas MojieTb CTpoeHHs aToMa. CUMBOIUYECKHH SI3bIK XUMUU. XUMHUYECKUN DIIEMEHT.
XHMHECKoun DeKkTpoHHAs KOHpHTrypaus atroma. Kiraccudukaiuss XMMUYECKUX 3JIEMEHTOB (S-, p-, d-3J1eMeHTBI).
CBS3H BasieHTHBIE 3JIeKTPOHBI. BaneHTHOCTh. DJIEKTpOHHAs PUPOJIa XUMUYECKOM CBS3H.
DIEKTPOOTPUIIATENILHOCTD. BHUIbI XUMU4ecKol CBsA3M (KOBaJICHTHAsI, MOHHAS, METAJIJIMYecKasl,
BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs
Pelienne 3a1annii Ha UCTIOIB30BAHNE XMMUYECKOW CUMBOJIMKHM U Ha3BaHUW COEAMHEHUH 110
HOMEHKJIAType MEXIyHApOJAHOIO COI03a TEOPETUUYECKON U MPUKIAIHON XUMHUHU U TPUBUAIBHBIX
HA3BaHWI TSI OCTABIICHUSI XUMUUECKUX (OPMYT IBYXaTOMHBIX COSUHEHHM (OKCHI0B, CYIb(GUIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTaHUUECKUX COSAMHEHUHN OT/IEIbHBIX KJIACCOB.
[IpakTHueckue 3ajaHusl HA YCTAHOBIIEHUE CBSI3U MEXKIY CTPOCHHUEM aTOMOB XUMHUYECKHUX JIEMEHTOB U
MEePUOTNUYCCKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCTMHEHUN B COOTBETCTBUH C
noJsiockeHneM Ileproanueckoil cCUCTEMBI.
Tema 1.2. OcHOBHOE coep:KaHue 2 OK 01
[lepuonnueckuii OK 02
3aKOH M Ta6auna |l €opeTHvecKoe odyueHune 2
AW MenjeneeBa [Tepyonmueckas cucrema xummdeckux snementos J 1. Menneneesa. dusndeckuii cMbICI
[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX 2

DJICMCHTOB, O6p213yeMBIX HMHU MMPOCTBIX U CIOXKHBIX BCHICCTB B COOTBETCTBUU C ITOJIOKCHHUEM

XHUMHYECKOro 3yeMeHTa B Ileproandeckoil cucteMe.




MupoBo33peHueckoe U HaydHoe 3HaueHue [lepuoanyeckoro 3akona .M. Menneneena. [Iporuossr . 1.
MenneneeBa. OTKphITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Perienuie mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3aJaHUI Ha XapaKTepU3alUI0 XUMHUUECKUX
niIeMeHTOB «MeTalTmdeckre / HEeMETAIITMIECKHE CBOMCTBA, SJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
JIEMEHTOB B COOTBETCTBUH C UX 3JIEKTPOHHBIM CTPOSHUEM U MOJIOKEHUEM B MIEPUOJNUECKON CHCTEME
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBay

Pa3nes 2. Xumnueckue peakuu 12
Tema 2.1. Tunpr  [OCHOBHOE COnepikanue 8 OK 01
XHMHYECKHX
pealiH Teopernueckoe o0yuenue 8

Knaccugukaius 1 TUIBI XUMHUECKUX PEaKLUi C yuacTHeM HeopraHuyeckux BemiecTB. CocTaBiieHUe

YpaBHEHUHN peakluil COSAMHEHUS, PA3I0KEHUS, 3aMEIICHHs, OOMEHa, B T.4. PEaKIIMi TOpEeHHS,

OKHCJICHUS-BOCCTAHOBJICHMUS.

YpaBHEHUs OKUCTIEHUS-BOcCcTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U

BOCCTaHOBUTEINb.COCTAaBICHUE U YPABHUBAHNUE OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN METOAOM

RIIEKTPOHHOTO OanaHca. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/IE, TPOU3BOICTBEHHBIX

[poLeccax 1 )KM3HEAEATEbHOCTH OPTaHU3MOB

KonuuecTBeHHbIE OTHOIIEHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PAcueThl IO

YPaBHEHUAM XMMHYECKHUX peakinuid. Moib Kak eJMHNIIa KOJIM4YecTBa BemecTsa. MousipHas macca.

3aKOHBI COXpaHEHUsI Macchl U 3HEPTUU. 3aKOoH ABorajpo. MosipHbIil 060beM ra3oB. OTHOCUTEIbHAS

[UIOTHOCTb I'a30B. PacueTsl 0 ypaBHEHUSM XUMHUECKUX PEAKIU C HCIOIb30BAHUEM MACcChl, 00beMa

(HOpMaJbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIleCTBA
Tema 2.2. OcHoBHOe coaep:kaHue 8 OK 01
DJIeKTPOJIMTHYECK OK 04
a Teopernueckoe odyueHue 4
s1 AUCCOLUALHSA U
MOHHBLI o6Men  |L €OPHS QJIEKTPOJIUTUYECKOM ucconranuu. oHbI. DIEKTPOIUTEI, HEIIEKTPOJIUTHL. Peakinu HOHHOTO

oOMeHa. CocTaBlieHUE peaklnii HOHHOrO 0OMeHa MMyTeM COCTaBJIECHHS MX MOJHBIX U COKPAIIEHHbIX 4

NMOHHBIX ypaBHeHHﬁ. KucmoTrHo-0CcHOBHBIC pCaKkmuu. BaHaHI/IH Ha COCTaBJICHHUC MOHHBIX peaxuﬂﬁ




JlaGopaTopHble 3aHATHSA

JlaGoparopnas padota Ne 1.“Tunsl XMMHUUECKUX peakLUn’.
ccnenoBanue TUIIOB (TI0 COCTaBY M KOJIMYECTBY HCXOAHBIX U 00pa3yIOMINXCs BEIECTB) U MPU3HAKOB

XMMHYECKUX PEaKIni. 4

JlaGopatopHas pabora Ne 2.»Peakunu HOHHOr0o 0OMeHa U YCIIOBHS UX MpoTeKaHus. OnpeaeneHue cpeibl

BOJIHBIX PACTBOPOB)» 3aJlaHMsI HA COCTABJICHHE MOHHBIX PEaKIHi
Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 20
Tema 3.1. OcHoBHOE coaep:kaHue 6 OK 01
Kaaccndukanus, OK 02
HOMEHKJIATYPA U Teopernueckoe o0yueHue 4
CTpoeHune .

[Ipenmer Heopranmueckoid xumuu. Kinaccudukanus HeopraHuueckux BemecTB. [IpocTsie u ciiokHbIe
Ezi)lirca;;nqecxnx BeriecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABL, IHJIPOKCUIbI, KUCIOTHI, cosn). B3aumocBs3b

HEOPTraHMYECKUX BEIIECTB. ATperaTHbie COCTOSIHUS BemlecTBa. Kpucrammnaeckue u aMopQHbIe

BEILIECTBA.

THITBI KPUCTATUTMYECKHUX PEIIETOK (ATOMHAs!, MOJIEKYJISIpHAsl, HOHHASI, METaJNINYecKast). 3aBHCUMOCTh

(bu3MUecKrX CBOICTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON peIIeTKU. 3aBUCUMOCTh XMMHUYECKOM

AQKTUBHOCTH BEIIECTB OT BUA XMMUYECKOH CBSI3U M THIA KPUCTATUTNIECKOH pemmeTku. [Ipraunbt

MHOI000pa3usl BEeLeCTB

HomeHnkaTypa HeOpraHHUECKUX BEIIECTB: Ha3BAaHHUE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYITBI 6

WIN COCTaBJIEHUE XMMHUYECKON (POPMYIIBI UCXO/Isl U3 Ha3BaHUS BEILECTBA [0 MEXTYHApOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Perenue npakTHUECKUX 3aaHUH 1O KIacCUPHUKAIIMHM, HOMEHKIAType U XUMUYECKUM (hopMysiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIi ras, yrieKuciblil ra3, aMMHuaK, raieHast
W3BECTh, HETallleHasi U3BECTh, MUThEBAs COJA U APYTHX): Ha3bIBATh U COCTABIISATH (POPMYIIBI XUMHUECKUX
BEIIIECTB, ONPEAEIATh IPUHAIIEKHOCTD K KIIaccy.

VcTouHnku XuMu4eckoi nHpopMmaru (cpeicTB MmaccoBoit HHGoOpMalum, cetb IHTepHET u apyrue).

[Touck napopManuu 1Mo Ha3BaHUAM, HACHTH(PUKATOPAM, CTPYKTYPHBIM (hopMyiam




Tema 3.2. ®usuke- OCHOBHOE COJlep:KaHNe 12 OK 01
XHMUYecKHne OK 02
cBOliCTBA Teopernueckoe o0yuenue 6
HEOPraHUYeCKHUX
BellecTB .
Metamnbl. O6mue ¢usnueckue U XUMUYecKue cBOMcTBa MeTauioB. CrocoObl moiay4yeHusl. 3HayeHHe
METaJJIOB M HEMETAJIJIOB B IPUPO/IE U )KU3HEAEATEILHOCTH YEJIOBEKa U opraHu3MoB. Koppo3ust MeTasuios:
BU/IbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU
Hemeramner. O0miue Gu3nyecKkrue 1 XMMUIECKIE CBOMCTBAa HEMETANIOB. TUIIMYHBIE CBOCTBA HEMETAIIIOB
IV- VII rpynn. Knaccudukanus 1 HOMEHKIATypa COeAUHEHU HeMeTaoB. KpyroBopoTsl GMOreHHBIX 6
AIIEMEHTOB B IIPUPOJIE
XYMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOIHBIX COCAMHEHUH,
BBICIIIUX OKCHUJIOB M THAPOKCHIOB
JlabopaTopHble 3aHATHS 6
Jlaboparophas pabota Ne 3 «CBoiicTBa kucioT B ceete TO/I»
JlabopaTtopHas pabota Ne 4 «CpoiicTBa ocHOBaHwMii B cBeTe TOI» 6
JlaGopaTopHnast pabota Ne 5 «CBoiicTBa coneilt B ceete TO/l» uenoBeka
Tema 3.3. OCcHOBHOE co/IepKaHue 2 OK 01
Nnentudguxkanus OK 02
JlabopaTopHble 3aHATHS 2
HEOPTraHUYeCKUX
eoprannyec OK 04
BeIEeCTB
JlaboparopHas pabota Ne 6 «neHTHUKALINS HEOPTAHUUECKUX BEIIECTBY.
Pemenre SKCIEpUMEHTAIBHBIX 33/lad 0 XUMHYECKMM CBOWCTBAM METAUIOB W HEMETAJJIOB, TIO
PACIO3HABAHUIO U MOJIYYEHHUIO COSTMHEHUI METAIIJIOB M HEMETAILIOB. 2

M neHTuduKanyss HEOpPraHMYECKMX BEUIECTB C MCIIOJIB30BAaHUEM MX (DPU3MKO-XUMHUYECKUX CBOMCTB,
XapaKTEpHBIX KaueCTBEHHBIX peakimii. KauecTBeHHble peakuuu Ha cynbdar-, kapOoHAT- U XIJIOPHI-
AHUOHBI, HA KATUOH aMMOHUS




CTpoe}me H CBOMCTBA OpPraunveCKux BEIECTB
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Pa3neu 4.
Tema 4.1. OCHOBHOE COIep/KAHNE 4 OK 01
Kaaccupuxanus,
CTpoeHune n TeopeTnueckoe 06yueHHne 4
HOMEHKJIATypa
OpPraHu4YecKux [losiBiIeHUE U pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckor xumuu. Mecto u
BeLleCTB 3HAYEHUE OPraHMYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.

XHMMHUYECKOE CTPOEHUE KaK MOPSAI0OK COETUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO UX BAJIEHTHOCTH.

OCHOBHBIE TIOJI0XKEHUS TEOPUU XUMUYECKOTO CTPOCHMSI OpraHnYecKuX coennHenuii A.M. bytieposa.

'YTepoaHbIid CKEJIET OPraHuueCKOW MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

CTPOEHUS MOJIEKYJI.

30Mepus 1 U30MEpBHI.

[TonsTue o pyHkunoHanbHOM rpynmne. Pagukain. [IpuHunne! Ki1accupuKauy OpraHnuecKuX COeAMHEHUH.

MexnyHapoiHass HOMEHKJIaTypa U IPUHIMIIBI HOMEHKIATypbl OpraHudeckux coequHeHuil. [lonsrue o6

A30TCO/IepIKAIUX COCJMHEHUAX, ONOIOTHUECKU aKTUBHBIX BelllecTBax (YriieBoJiax, JKupax, oemaKkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

HoMeHknaTypa OpraHMYeCKUX COEIUHEHHUH OTAEIbHBIX KJIAcCOB (HACHILICHHBbIE, HEHACBILIICHHbIE U

apOMaTHYECKHE YIJIEBOJOPOIbl, CHUPTHI, (PEHONbI, allbJeTHU/Ibl, KETOHbI, KapOOHOBBIE KUCIOTHI U Ip.)

CocTaBieHHEe TOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpPraHMYECKHX BEILIECTB OTHEIbHBIX

KJIACCOB, MCIIOJIb3ys MX Ha3BaHUS 10 CHUCTEMATUYECKOM M TpPUBHAJIBLHOM HOMEHKJAType (3THJIEH,

alleTUIeH, TIULepHH, (eHod, (opManblIerus, yKCycHas KHUCIoTa, IIMUIMH). Pacdersl mpocrteiiiei

(bopMyJibl OpraHu4ecKOl MOJIEKYJIbI, HCX0/ U3 AJIEMEHTHOT0 cocTana (B %)
Tema 4.2. OcHOBHOE coaep:kaHue 14 OK 01
CeoiicTBa OK 02
OpTraHHYeCKHX Teopernueckoe o0yueHue 10 OK 04
coeMHEeHU

DU3NKO-XUMHUECKHE CBOWCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KJIACCOB (O0COOCHHOCTH
KJIacCU(UKAIMU U HOMEHKIIATyphl BHYTPH KJIacCa; TOMOJOTHYECKHMA psit v oOmiast hopmyrna; u3oMepus;
(bu3HYeCcKre CBONCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI MOTYyUEHHUS):




- IpeleNbHbIEe YIIIEBOAOPOAbI (AJIKAHBI U IIMKJIOANKaHbl). [[OpeHne MeraHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIAa B IPOMBILUIEHHOCTH U ObITY. CBOWCTBA IPUPOIHBIX YIIIEBOJOPOI0B, HAXO0KICHHUE B
[IPUPOJIC U IPUMEHEHUE AJIKAHOB;

- HenpezAeibHble (AIKEHbI, AJIKMHBI U aJIKaIUEHbI) U1 apOMaTUYECKUE YIIIEBOAOPObL. I'opeHue
ALCTHJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHU JJIS CBAPKU M PE3KU METAJLIOB

- KHCJIOPOACO/IepIKaIINe COSAMHEHUS (CIUPTHI U (PeHOIIBI, KapOOHOBBIE KUCIIOTHI U A(HUPHI, AJIbJCTUIBI U
KETOHBI, XKUPBI, yriaeBosl). [IpakTuueckoe npuMeHeHne 3TUIICHIVIMKOIIA, IIIMLEPHUHA, (eHoa.
[Ipumenenne Gopmainbaeruaa, aeTaibIeruia, YKCYCHOM KHCIOTh. MBUTa KaK COJH BBICIIHX
KapOOHOBBIX KUCIIOT.

Moroiye CBOMCTBA MblIa

- a30TCO/IeprKalllie COeAMHEHUS (AMUHBI U aMUHOKHUCIIOTHI, O€JIKM). BBICOKOMOJIEKYIsIpHbIE COETUHEHUS
(cuHTeTHYECKHE U OMOJOTHYECKU-aKTUBHBIE). MOHOMED, MOTUMED, CTPYKTYPHOE 3BEHO.
[Tonmmmepusanus 3TUIEHA KAK OCHOBHOE HAIIPABJICHUE €TI0 MUCIOIb30BaHUS.

['eneTnueckas CBA3b MEXK/Y KJlacCaMH OPraHUYECKUX COEIMHEHUIN

CBolicTBa OpraHUYECKUX COETMHEHUN OTAENbHBIX KJIACCOB (TPUBHAIIbHAS U MEKAYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOWCTBA, CIIOCOOBI MOIYYEHHMs]): MIpeieabHbIe (AJIKaHbI U LIUKJIOAJIKAHbI),
Herpe/iebHbIe (AIKEHbI, AIKUHbI U AJIKaJUEHbI) U apOMaTHYECKUE YTIEBOAOPOIbI, CIIUPTHI U ()EHOIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPBI, AJIbJAETU/Ibl U KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS. 3aJaHNsI Ha COCTABICHUE YPABHEHUM XUMHUUECKUX PEAKIMM C y4aCTHEM OpPraHU4YeCKUX
BEIIECTB Ha OCHOBAHUHU MX COCTaBA U CTPOCHUS

CocTtaBieHne cxeM peakiuii (B TOM YucIie M0 NPeAoKEHHBIM LIENOYKaM MpeBpallieHuil),
XapaKTEpU3YIOIINX XUMUYECKNE CBOMCTBA OPraHMYECKUX COETUHEHHUH OTAEIbHBIX KIacCOB, CIIOCOOBI UX
MOJIy4YEHUS U HA3BAHUE OPTaHUYECKUX COEIMHEHUH 110 TPUBUAIBHON NN MEXKAYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIAType.

PenieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUI Ha CBOMCTBA OPTaHUYECKUX
COETMHEHUH OTAENbHBIX KJIacCOB

10

JlabopaTopnasi paGora

JlaGopaTtopHnas pabota Ne7 «I'lomydeHue sTuneHa u U3y4yeHue ero CBOMCTBY

MonenupoBaHue MOJIEKYJl M XUMUYECKUX MPEBpaIleHU Ha MpUMepe dTaHa, STUJICHA, alleTUIeHa U JIp.
JlaGopaTopHnast paborta «IloydeHne yKCyCHOW KHCIIOTHI M €€ CBOWCTBAY




Tema 4.3. OcHOBHOe coiep:KkaHue OK 01
NnenTupuxanus OK 02
OpPraHMYecKuX Teopernueckoe 00yuenue OK 04
BellecTB, HX
HAYCHHE H buooprannueckue coennuenus. Ilpumenenne u 6uonoruueckas poiib yrieBo1oB. OKUCIeHHE YIIeBOI0B
IpHMeHeHHe B - UCTOYHMK 3HEPrUM >KUBBIX OpraHu3MoB. O0JacTH NPUMEHEHHUs] aMUHOKHCIOT. [IpeBpaiienus 6enkoB
GLITOBOI N nuImyM B opraHu3me. buonormueckue ¢yHkiuu OenkoB. buonormueckue ¢yHkumu >xkupoB. Poib
IIPOH3BOACTBEHHO OpPraHMYeCcKO XMMMHU B pelIeHUH NpolsieM NHUIEeBOH 6€300aCHOCTH
i Posib opraHyeckoil XMMHM B pellIeHUH IPo0JIeM S3HepreTHuecKoi 6€301acHOCTH, B Pa3BUTUN MEHULIUHBI,
NeATeIbHOCTH CO3JaHUM HOBBIX MaTE€pUAIOB, HOBBIX MCTOYHMKOB 3HEpPIHMM (JIbTEpHATUBHBIE HCTOUHUKH DHEPIUH).
Je10BeKa OnacHOCTh BO3JEHCTBHMSI Ha KMBBIE OpPraHU3Mbl OpPraHMYECKMX BEIIECTB OT/EJBHBIX KJIACCOB

(yrneBomopozbl, CHHUPTHL, (PEHOJIbI, XJIOPOPraHWYECKHE IPOU3BOJHBIE, AIBJIETHAbI U Jp.), CMBICI

oKa3areJssi pesleIbHO JONMYCTUMON KOHIIEHTPALUH

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHnas padora Ne§: “KauecTBeHHBIE peakiiu Ha Oenku™

M nenTudukaiys opraHn4eckux CoeIMHEHNI OTJeNbHBIX KJIACCOB (Ha IMpUMepe alibAerHI0B, KpaxMaa,

YKCYCHOM KUCJIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOIMCTB M XapaKTEPHBIX

KayeCTBEHHBIX peakuuid. JleHaryparus Oenka nmpu HarpeBaHuu. L{BeTHbIe peakiiuu OEIKOB.

Bo3HMKHOBEHME aHATUTUYECKOTO CUTHAJIA C TOYKU 3pEHUS] XUMUYECKUX MTPOLIECCOB MPHU MPOTEKAHUU

KayeCTBEHHOM peakIiy, NO3BOJISIOIEeN HISHTU(PUIIMPOBATh MPEUI0KEHHbIE OPraHMUECKUE BEIEeCTBA
Pazneu S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYCCKHX PeaKIui

OcHOBHOE coJiepKaHne OK 01
5.1 Cxopocthb OK 02

XUMHYECKHX
peaxkumii.
XHuMHuecKoe
paBHOBecHE

18




TeopeTuyeckoe o0yueHue

CKOpOCTh pPEaklluu, €€ 3aBUCHUMOCTh OT pa3IM4YHBIX (DAKTOPOB: MPUPOJABI PEArHPYIOUINX BEIIECTB,

KOHLICHTpAllUM pEearupyrolux BeEUIECTB, TEMIIEpaTypbl M IUIOIAAM PEAKIMOHHOM MOBEPXHOCTH. OK 01

TertoBbie 23((HEKThl XUMUYECKUX pEaKInii. DK30- U SHIOTCPMUIECKIE, PEAKIUH. OK 02

OO6patuMocTh peakiuii. XuMHUuecKoe paBHOBECHE U €0 CMEIIEHUE MO JCHCTBUEM Pa3IMYHBIX (PAKTOPOB

(KOHIIEHTpAIMsl PEareHTOB WM NPOJIYKTOB pEaKIWU, JaBJICHUE, TeMIeparypa) Ui CO3JaHusd

ONTUMAaJIbHBIX YCIOBUN MPOTEKaHUs XUMU4YecKkux npoueccoB. [Tpunuun Jle [latense

PemieHne TpakTHKO-OPUEHTUPOBAHHBIX 3a/JIaHWii Ha aHanu3 (PAKTOpPOB, BIHUSAIOIIMX HAa HW3MEHEHUE

CKOPOCTH XUMUYECKOH peakiluu, B T.4U. C MO3UIMHA SKOJOTHYECKH 11€TIECO00Pa3HOT0 OBEICHUS B OBITY U

TPYJIOBOM JESATEIBHOCTHU B LIEISIX COXPAHEHUSI CBOETO 3/10POBbS U OKPYXKAIOIIEH IPUPOIHOMN CPEIbI.

Pemienue npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUl Ha MpuMeHeHne npuHuuna Jle-Ilarense nms

HAXOX/ICHUS HAIIPABIICHUS CMEILIEHUSI PABHOBECHU S XMMHUECKOHN peakluy U aHanu3 (pakTopos,

BIMSIONIMX HA CMEIICHUE XMMHUYECKOTO PABHOBECHS
Pa3znea 6. PacTBopbI
Tema 6.1. OcHOBHOE co/lep:KaHue OK 01
[lousitue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07

PacTBopenue kak Qu3uko-xumudeckuit mporecc. PactBopbl. CriocoObl TPUTOTOBICHHS PAaCTBOPOB.

PactBopuMocTh. MaccoBast 107151 paCTBOPEHHOTO BenlecTBa. CMbICH MOKa3aTess IpelebHO TOMYCTUMON

KOHIIEHTPAIIMU U €TO UCIIOJIb30BaHKE B OIIEHKE SKOJIOTHYECKON 0€30MacHOCTH.

[IpaBuiia SKOJIOTMYECKH II€J1IeCO00Pa3HOro IMOBEACHUS B OBITY W TPYJIOBOW JEATEIBHOCTH B ILEIAX

COXPAHEHHUsI CBOETO 3J0POBbS U OKPYKAIOUIEH MPUPOIHON CpEebl; OMAaCHOCTh BO3JECUCTBUS HA >KUBBIE

OpTraHWU3MBI OIIPEICIICHHBIX BEIIECTB.

PerieHne mMpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHU HAa PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOW U

TPOU3BOJCTBEHHOM JESITEIIbHOCTH YEJIOBEKa

OcHoBHoOe cojepkaHue 0K 01

0K 02

JlaGopaTopHble 3aHATHSA
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Tema 6.2. JlaGopaTopnas pabota Ne9 «IIpurorosieHrne pacTBOPOBY. OK 04
WcerenoBanme i, uroropenme pacTBOPOB 3a1aHHOM (MaccoBof, %) KOHLEHTPALHH (C PAKTHKO-OPHEHTHPOBAHHBIMH 2
CBOMCTE BOIPOCAMH) U OIIPEJENIEHUE CPEbl BOJHBIX PACTBOPOB.
pacTBopoB Pemenne 3a/1au Ha IPUTOTOBJICHHE PACTBOPOB
[IpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COJePKAHUE TPUKJIIATHOTO MOXYJIs)
Paznea 7. Xumusi B GbITY H IPOH3BOJACTBEHHOI 1eATEIbHOCTH YeJI0BEKA 4 OK 01
OK 02

Xumusi B ObITY . |OcHOBHOE cO/iepKaHHe 4 OK 04
NMPOU3BOICTBEHHO OK 07
i Teopernueckoe oGyueHue 4
neATeIbHOCTH
ye10BeKa

Hogelilme JOCTH)XEHUST XUMUYECKON HayKH UM XMMHUYECKOH TexHosnoruu. Poiab Xxumum B obecriedeHun

HKOJIOTMYECKOM, SJHEPTeTUUYECKON 1 MUIIEBONW 0€30IacHOCTH, pa3BUTUU MeIuIMHbL. [IpaBuia noucka u

aHaJIM3a XUMUYECKOH MH(OpMAIK U3 pa3IMYHbIX HCTOYHUKOB (Hay4yHas ¥ yueOHO-Hay4yHasl IMTeparypa,

CpelCcTBa MaccoBOi HHpopMaluu, cetb MHTepHer)

[Touck m aHanM3 KeMCOB O NMPUMEHEHWHM XMMHUYECKHX BELIECTB M TEXHOJIOTHH C yueToM Oyaymiei 4

Mpo(heCcCHOHATTLHOM IeATETHFHOCTH M0 TeMaM: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTePUaIbl, KOHCTPYKIIMOHHBIC
MaTepuaibl, KpaCKd, CTEKIIO, KepaMHUKa, MaTepUabl i dJIEKTPOHUKH, HAHOMATEpUAIbI, TEKCTHUIbHbBIE
BOJIOKHA, HCTOYHUKH JHEPTHH, OPTaHWYECKHUE W MHUHEPAIbHBIC YIOOpEHUs, JIEKAPCTBCHHBIC BEIECTRA,
OLITOBAsT XUMHUS.

SamuTa: [IpencraBiienne pe3yabTaToB pelIeHUs KeHCOB B hopMe MUHH-JIOKJIAIA C PE3CHTAITueH

IIpome:xxyTounas arrecrauus B popme 1uppepeHIHPOBAHHOIO 324€Ta

Bcero
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3.YCJIOBUSA PEAJIM3ALIUMU TPOI'PAMMBI YYEBHOI'O ITPEJIMETA

3.1 TpeGoBaHUSI K MUHUMAJbHOMY MaTepHAJIbLHO-TEXHHYECKOMY 00eciedeHUI0
Jiia peanuzanuu nporpaMmbl AUCHUILIIMHBI JOKHBI OBITh TPETYCMOTPEHBI CIIEAYIOIIUE ClIeUaIbHbIe
MOMEIICHUS: Y4eOHBI KaOMHET XUMHH W/WIIN y4eOHOU XMMUYECKOH J1TaO0paTOPHH.

Oo6opynoBanune yueOHOro kaduHeTa (HarJsiHble MOCOOHUsI): HAOOPHI IAPOCTEPIKHEBBIX MOIeIIeH
MOJIEKYJI, MOJICIM KPUCTAUTUYECKUX PEIIETOK, KOJUIEKIIMU MPOCTHIX U CIIOKHBIX BELIECTB W/WIIN KOJUICKIIHU
MOJIMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ U MUHEPAJIOB, Tabnuia Menzeneesa, yueOHble (GuiIbMbL, HU(POBBIE
00pa3oBaTeIbHbIE PECYPCHI.

Texnuveckue cpeacTBa 00yueHHsi: KOMIIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BEACHUS 3BYKa, IPUHTED,
MYJBTUMEANA-IIPOEKTOP C IKPAHOM, MYJIbTUMEINNHAS JOCKA, YKa3Ka-IIPE3EHTEP VISl IPE3CHTALHIA.

Oo0opynoBanue 1a00paTopvu U padovYux MecT JIa0OPATOPHUM: MEH3YPKHU, TUIETKU-KAeIbHUIIbL,
TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, TPEIMETHBIC M MOKPOBHBIE CTEKJIA, TUTAHIICTHI ISl KaleJIbHBIX PeaKIui,
bunbTpoBasibHasg Oymara, MPOMBIBAIKHU, CTEKJISHHBIC MPOOUPKHU, PE3WHOBBIE MPOOKH, (POHAPUKHU, HAOOD
PEaKTHBOB, CTEKJISIHHBIC MAJIOYKH, MITATHBBI Ui MPOOUPOK; MEPHbBIC NIMIMHIPHI, BOPOHKU CTEKIISHHBIC,
BOPOHKU JenuTenbHble nunuHapudeckue (50-100 mut), crynku ¢ mectukoMm, (aphopoBbie Yamikw,
NUHIETHI, QWIBTPBI OyMaXKHBIE, BaTa, MapJis, YaCOBBIE CTEKIIA, SJCKTPOIUIUTKH, JJaOOpaTOPHBIE IITATHUBHI,
CIIUPTOBBIE TOPENIKH, CIUYKH, MPUOOp Ui MOJydeHUs ra3oB (WM MpoOHpKa ¢ Ta300TBOJHOM TPYOKOif),
JeprKaTeNy AJisl MPOOUPOK, CKIISTHKU ISl XPaHEHHsI PEaKTHUBOB, Pa3aTOYHbIC JJOTKH; XUMHUUECKHUE CTaKaHbI
(50, 100 u 200 mu1); mnmaTeny; MUHLIETHI; TUTEIbHbBIE MBI, CEKYHIOMEPHI (TaliMephl), MEPHBIE TPOOUPKU
(ma 10-20 mu1) u mepuble Koa0ObI (25, 50, 100 u 200 mi), BoasHas OaHs (MM TEPMOCTAT), CTEKJISHHBIE
NaJI0YKHU; KOHUYecKue Koaobl st TutpoBanus (50 u 100 mun); MHAMKATOPHBIE MOJIOCKH JUIs onpeaeneHus pH
U CTaHJapTHas WHANKATOPHAs [IKaja; yHUBEPCaIbHbIM HHAUKATOp; mUneTk Ha 1, 10, 50 M (uau 1o3aTopsl
Ha 1, 5 u 10 mu1), OropeTku JIst TUTpOBaHUS, MeAuIMHCKHe mmpuilbl Ha 100-150 My, mabopaTopHbie W/ win
aHaJTUTHYECKUe Bechbl, PH-MeTpsl, CymmibHbIHN mKad, 1 Ap. 1adopaTopHOe 000pyL0BaHUE.

3.2 UndopmanunonHoe odecrnevyeHne peaasu3anuu NporpaMmmbl

Jnis peanu3anuu nporpaMmbl 6MOIHOTEUHBIN (OHA 00pa30BaTEIbHON OpraHU3aluU UMEET NeYaTHbIe
W/WJIM 3EKTPOHHBIE 00pa3oBaTebHble U HH(OPMALMOHHBIE PECYPChI, PEKOMEHI0OBaHHbBIE JJIs1
UCIOJIb30BaHUS B 00pa30BaTeIbHOM IIpoliecce, He cTapuie 5 JeT ¢ MOMEHTa U3/JaHus.

OcHoBHas nuTeparypa:

1. Xumus. 10 xnacc (0a30BbIit). DnexkTpoHHas ¢popma yueoHuka.  Epemun, B. B. Xumus. 10 knace
(6a3oBbIit). DnexTpoHHas Gpopma yuebHuka. : yueoHuk / H. E. Ky3smenko, B. U. Tepenun; B. B. Epemun
.— Mocksa : AO "UznatenberBo "[IpocBemenue”, 2022 .— 1 ¢. — ISBN 978-5-09-099533-7 .— URL.:
https://rucont.ru/efd/806266

2. Xumus. 11 xnacc (6a30Bblif). DnekTpoHHas Gpopma yueOnuka.  Epemun, B. B. Xumus. 11 kiace
(6a30BwIif). DnekTpoHHas hopma yueoHuka. : yaeonuk / H. E. Ky3pmenko, A. A. [Ipo3nos; B. B. Epemun
— Mocksa : AO "U3narensctBo "[IpocBemenue”, 2022 .— 1 c. — ISBN 978-5-09-099534-4 .— URL.:
https://rucont.ru/efd/806267

JlononHuTenbHAas IUTEpATypa:

1. Xumus : yueOHUK 15 cpeHero npodeccuoHanbHoro oopazosanus / 10. A. Jlebenes, I'. H.
danees, A. M. I'ony6es, B. H. llanosan ; o o6rmeit penakmueii I'. H. @aneeBa. — 2-e u3z., nepepad. u
non. — Mockga : U3narensctBo FOpaiit, 2023. — 431 ¢. — (Ilpodeccronansuoe odpazoBanue). — ISBN
978-5-9916-7723-3 . — Texkcr : anekTpoHHbIH // OOpa3zoBarenbHas wiatgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/513073

2. ITyctoBanosa JI.M. Xumus : yuebnuk / IlyctoBanosa JI.M., Hukanoposa M1.E. — Mockaa :
KuoPyc, 2012. — 438 ¢. — (CITIO). — 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 Pe3yJIbTATOB OCBOCHHUSI Y4eOHOI0 IpeaMeTa

KoHTponb 1 o1ieHKa pe3yabTaToB OCBOCHHS YUYEOHOTO MpeAMEeTa PacKphIBAIOTCS 4Yepe3 MpeaMETHbIC
pe3yibTaThl, HalpaBJIeHHbIE HA (OPMHPOBAHKE OOIIMX KOMIIETCHLIMH IO pa3/ienaM U TeMaM COJEepKaHMs
y4eOHOro mMarepuania.

Ne | OK/MK | Monyas/Pasgen/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 XUMHYCCKHE |1, Tect «CTPOCHHE ATOMOB
XMMHYCCKHX dJICMCHTOB (QOPMYIIbI COCIUHCHHUM B X IMIIECKHX JIEMEHTOB 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 SRR Kapaxcrepimsonars 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

DJICMCHTOB B COOTBCTCTBUEC 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 3agaHus Ha
YCTAHOBJICHUE CBSI3H MEXKITY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
M3MEHEHUEM CBOMCTB XUMHUUYECKUX
SJIEMEHTOB M UX COCIMHEHUI B
COOTBETCTBHUU C MOJIOKEHUEM
[lepuonuueckon cucTeme.

3. [IpakTUKO-OpUEHTHPOBAHHBIE
TEOpETUUYECKHUE 3ajaHus Ha
XapaKTEPU3ALMNI0 XUMHYECKUX
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 KOJIMUYECTBY
BEIIIECTBA, MACCE UIH 00BEMY
OJIHOTO M3 YYaCTBYIOILIUX B
pEeaKLMy 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 0LleHOYHBIX
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 YYaCTHUEM KHUCJIOT, OCHOBAaHUW 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 (popMmyriam
HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuueckue 3a1aHus Ha
ONPENCIICHNE XUMUYECKOI
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 COCTaBJIICHUE
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
OpraHMYEeCcKUe BEIIECTBA B
COOTBETCTBUU C UX
CTPOCHUEM

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

HOMEHKJIATYpE.

2. 3agaHus HA COCTABIICHHE
[IOJIHBIX 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 0LleHOYHBIX

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 XMMHUYECKUX PEAKIIUH,
WJUTFOCTPUPYIONUX XUMHUECKHE
CBOWCTBA C YYETOM MEXaHU3MOB
MMPOTEKAHUS JAHHBIX PEaKIUN U
TCHETHYCCKOM CBSI3U
OpraHUYECKUX
BEIICCTB Pa3HBIX KJIACCOB.
3. PacuerHsle 3agauu 1o
YPaBHCHHSIM 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 XUMUYECKON
peakuuu. [IpakTuko-
OPUEHTUPOBAHHBIE 3aJ]aHUs HA
MprMeHeHue npuHiumna Jle-
[Ilatenne I HAXOXKICHUS
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THunbl 0LleHOYHBIX

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 CBOMCTBA "[IpuroroBneHue pacTBOpoB"
WCTUHHBIX PACTBOPOB
Il TIpodeccnonaibHO-OPpUEHTHPOBAHHOE COepPKaAHNeE (CoAepKaHHe MPUKJIATHOT0 MOIYJIsI)
7 Pasznen 7. OuennBaTh 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

O1ieHBaTh MOCIIEACTBHUS
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 Matepuainsl 1Jisl aBua-,
MAaIlnHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBele maTtepuansl s
COJIHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MTPENapaToB
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