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1. MACHOPT PABOYEM ITPOT'PAMMBI YYEFHOHM JTUCIIUITIMHBI
OV 12 «Xumus»

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

Pabouast nmporpamma yueOHOM MUCHUILIMHBI SBIISETCS YACTHIO MPOTPaAMMBI
MOJATOTOBKM  CHEUUAINCTOB cpefaHero 3BeHa B cooTBerctBUM ¢ DPI'OC
cnenmansroct 44.02.04 CnienmaabHOE OIMIKOJIBHOE 00pa30BaHUE

1.2. MecTto yueOHO# nucuuiuiaibl B cTpykrype ITICC3:

JucuunnuHa siBnsieTcs 0a30BOM M BXOJUT B LMK 00II€00pa3oBaTeIbHOM
MOJTOTOBKH.

1.3. Heaum wm 3agauym  y4eOHOI AMCHUIUVIMHBI — TpPe0OOBaHUA K
pe3yJibTaTaM OCBOEHMS Y4eOHOM IUCHUIIIUHBI:
Heabio peanuzanuu padoyveil mporpaMMbl SIBJSIETC OCBOCHUE COJIEPIKAHUS
y4eOHON IUCIUIUIMHBI XHUMHS U JOCTIKEHHWE OOYyYalolmUMUCS Pe3yJIbTaTOB
W3YUYCHHS] B COOTBETCTBUU C TpeOoBaHUsIMU, ycTaHOBIeHHBIMH DPI'OC COO c
ydeToMm npodeccronanbHoi HanpasiaeHHocTH OT'OC CIIO.

Heau n nuianHupyemble pe3yJbTAaThl 0CBOCHUS JUCHUNIMHBI:
Hean: dbopMHpOBaHWE Yy CTYACHTOB TMPEACTABICHHUS O XUMHUYECKOU
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUPAa KaK OCHOBBI HPUHSTHS
pelIeHUuil B KU3HEHHBIX M MPOMU3BOJCTBEHHBIX CHUTYAIMSIX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOJHOU CpPEE.

3agaum:

1)copmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH TMPOTEKAHUS XMMHUYECKHX
MPOIIECCOB U SIBICHHUN B OKPY’KAIOIIEH cpejie, LeTOCTHOW HayyHOW KapTHHBI MUpa,
B3aMMOCBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HayYK;

2)pa3BUTh YYECHHS COCTABISATH (HOPMYJBI HEOPTaHWYECKHMX W OpPTaHHMYECKUX
BELIECTB,  YPaBHEHUS  XUMHYECKHX  peakuui, OOBACHATH HUX  CMBICT,
MHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX IKCIIEPHMEHTOB;

3)chopmupoBaTh  HABBIKM  MPOBEACHHS]  NPOCTEHIIMX  XUMHYECKUX
IKCIIEPUMEHTAIbHBIX HCCIENOBaHUIA C COONIONEHUEM TMPaBUI OE€30MacHOTO
oOpallieHusi ¢ BEIIeCTBaMU | JJAOOpaTOpHBIM 000pyI0BaHUEM

4)pa3BUTh YMEHHS HCIOJIb30BATh MHPOPMALUIO XUMHUYECKOTO Xapakrepa u3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHUS IPOrHO3UPOBATH MOCIEICTBUS CBOCH NIEATEILHOCTH U
XUMHYECKUX TMPUPOIHBIX, OBITOBBIX W MIPOU3BOICTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHMMAaHUE 3HAYMMOCTH JOCTIDKEHUH XMMUYECKOW HAyKU U
TEXHOJIOTUH JIJIsl pa3BUTHI COLIMAIBHON U IPOU3BOICTBEHHOH cdep.
IL1anupyemMble pe3yJbTaThl 0CBOeHHS 00111e00pa30BaTeIbHOI AUCHMIITTHHBI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO:

- BIAAETh  CHUCTEMOW  XMMHUYECKMX  3HAHUH, KOTOopas  BKIJIIOYAeT:
OCHOBOTIOJIArAlOIIHE MOHATUS (XUMHUYECKHIM JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa
atroma, s-, p-, d-2JIEKTpOHHBIE OpOMTAIM aTOMOB, MOH, MOJEKYJa, BaJCHTHOCTH,
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AIIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCJICHUS, XUMUYECKas CBS3b, MOJIb, MOJISIpHAs
Macca, MOJSIpHBIA 00BEeM, YTIEepOAHBIN CKeleT, (QYHKIMOHANbHAS TPYINa, paauKal,
M30MEPHUS, M30MEPBI, TOMOJOTHYECKUIA PsJl, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- U
a30TCOJepIKalle COCAMHEHUs, OHONIOTMYECKH AaKTHUBHBIE BEIIECTBA (YTJIEBOIHI,
KUpBI, OCNMKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISPHBIE
COCIMHEHUS,  KPUCTAIMYECKas  pEIeTKa, TUMbl  XUMHYECKHX  pEaKUHid
(OKHCIUTENBHO- BOCCTAHOBUTENBHBIE, 3K30- U SHIOTEPMUUYECKUE, PEAKLIUUT HOHHOTO
oOueHa), pacTBOp, 3JEKTPOJUTHI, HEINEKTPOIUTHI, HICKTPOIUTHYECKAs AUCCOIMUAIIMS,
OKHUCIIUTENb, BOCCTAHOBUTENIb, CKOPOCTb  XMMHYECKOW  DPEAKLUUH, XHUMHYECKOE
PaBHOBECHE), TEOPHHU M 3aKOHBI (TEOPHST XUMHUUIECKOTO CTPOEHHSI OPraHUYECKHX BELIECTB
A.M. BytnepoBa, Teopus 3JEKTPOJUTHYECKON TUCCOUUALINU, IEPUOANYECKUN 3aKOH
JI.1. MenaeneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUI A3bIK
XUMHH, (aKTOJOTHYECKUE CBEJIEHHS O CBOMCTBAX, COCTaBe, MOJYyYEHHH M 0OE30MacHOM
HCTIONB30BAHNU BAKHEHIINX HEOPTraHMYECKUX M OPTaHUYECKUX BEILECTB B OBITY H
MPAKTUYECKON JAESATENbHOCTH YEJIOBEKA,

- YMETh BBISBIATH XAapPAKTEPHbIE MPU3HAKKM U B3aUMOCBS3b HU3YUYEHHBIX TOHATHUIA,
IPUMEHATh COOTBETCTBYIOLIME MOHATHA IPU ONMCAaHHE CTPOEHHUS U CBOMCTB
HEOPraHMYECKMX M OpPraHMYECKHX BELIECTB M MX NPEBPAILIEHHUN; BBIABIAThH
B3aMMOCBS3b XMMHUYECKUX 3HAHMA C TOHATHAMU U TIPEJICTABICHUSAMH JPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh HUCIOJIb30BaTh HAMMEHOBAHHUS XMMUYECKHX COEJAMHEHUN MEXIYHAPOIHOTO
COH03a TEOPETHYECKOW W MPHKIAJAHOM XMMHU M TPUBHAIbHBIE HA3BAaHMs Ba)KHEHIINX
BEIECTB (3TUIIEH, AlleTUIIEH, IIIUIEPUH, (eHo, GpopMalbAeru], YKCycHas KUCIIOTa,
IJMLMH, YTapHbIM Ta3, YIIEKUCHbIM Ta3, aMMHUAK, raiieHas W3BECTb, HeraleHas
U3BECTh, NHTHEBAas COAAa M JPYIUX), COCTABIATH (OPMYJbl HEOPTaHUYECKUX U
OPraHMYECKHUX BEIIECTB, YPaBHEHUS XHMHUYECKUX pEaKIHi, OOBACHATH HMX CMBICT,
MOATBEPKIATh XapaKTEPHbIE XMMHYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOILUMHU
SKCIIEPUMEHTAMH U 3aIIUCIMH YPABHEHU XUMHUYECKUX PEAKLUH;

- YMEThb YCTAaHaBIMBaThb NPUHAUICKHOCTh H3YYEHHBIX HEOPTaHUYECKHX U
OPraHMYeCKMX BELIECTB K ONPEAENEHHbIE KiaccaM M TpylnnaM  COEIMHEHHH,
XapaKTepU30BaTh UX COCTAB U BAKHEWIINE CBOMCTBA; ONMPEEIATh BUIbI XUMUYECKUX
cBia3edl  (KOBaJE€HTHAs,  MOHHAs,  METAJUIMYECKas,  BOJOPOAHAs),  THUIIBI
KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIaCCU(DUIMPOBATH XUMUUECKUE PEAKIINN;

- chopmupoBaTh  MPECTABICHHUS: 0  XHMHYECKOM  COCTABJISIIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MMO3HAHUS SBICHUI PUPOIBI, B
GbOpMHpPOBAaHUM MBIIUIEHUST U KyJbTYPhl JIMYHOCTH, €€ (YHKIHMOHAJILHOU
IPaMOTHOCTH, HEOOXOJAMMOW JUISl pEIICHHS MPaKTUYECKUX 3a7ady U HKOJOTMYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 3710pPOBbIO U IPUPOJAHON CPEJE;

yYMETb MPOBOJUTH PACUEThl MO0 XMMUYECKUM (OpMYJiaM M YPaBHEHHSIM XUMHUYECKHX
peaxkuii ¢ UCMOJIb30BaHNEM (U3NYECKUX BEITUYMH, XapaKTEepU3yOLINX BEUIECTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beM (HOpPMallbHbIE YCIOBHUS) Ta30B, KOJIUYECTBA
BEILECTBA; UCIIOJb30BATh CUCTEMHbIE XMMUYECKUE 3HAHUS NI MPUHATHA PEIICHUN B
KOHKPETHBIX KHU3HEHHBIX CUTYAIMsAX, CBSI3AHHBIX C BEIIECTBAMHU M UX PUMEHEHUEM



yMeTb IUIAHUPOBaTb U BBIMOJHATh XUMHUYECKUN HKCIEPUMEHT (IpeBpalleHHs
OpraHUWYECKUX BEIIECTB IPU HAarpeBaHUH, MOJYYEHUE STUJIEHA U H3YyUYEHHE €ro
CBOMCTB, KAYECTBEHHBIE PEAKLMU Ha aJIbJIETUIbl, KpaxMall, YKCYCHYIO KHCIIOTY
feHaTypanys OENKOB NMPU HArpeBaHWM, LBETHbIC PEAKIMU OENKOB; MPOBOAMTH PEAKIUH
MOHHOTO OOMEHa, OIpEAeNATh CPeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHbIC PEaKIMH Ha
cynbdaT-, KapOOHAT- M XJOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh HKCIEPUUEHTATbHbIC
3agaun no temMam "Metamisl" u "Hemeramibl") B COOTBETCTBHM C MPABUIAMU TEXHUKU
Oe3omacHocTH Mpu  OOpalleHMd C  BellecTBaMUM M J1abopaTopHble  000pYHOBAHUEM;
TMPECTABNATh PE3YJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpME 3amuCH YpaBHEHHH
COOTBETCTBYIOIIMX PEAKIUI 1 (OPMYIUPOBATH BBIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

- YMeTb aHAIM3UPOBATh XMMHYECKYI0 MH(OpMAINIO, MOJYYaEMYI0 M3 PasHbIX MCTOYHUKOB
(cpenctB MaccoBoi MH(poOpMaIuy, ceth MHTepHET U ApyTHE);

- BJAAETh OCHOBHBIMM METOJAMH HAay4YHOTO MO3HAHMS BELIECTB M XUMHUYECKUX SIBICHUM
(HaOnrozieHNEe, U3MEPEHHE, FKCTIEPUMEHT, MOICTIUPOBAHHE);

- yMeThb MPOBOJAMUTH PacyeThl MO0 XUMUYECKUM (DOpMyJaM U YPaBHEHUSIM XUMHYECKUX
peakuuil ¢ HMCHOIb30BaHHEM (H3MYECKUX BEIUYUH, XapPAKTEPHU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacchl, 00beMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJIUYECTBA
BEILECTBA; MCIOJb30BATh CUCTEMHBIE XMMHYECKUE 3HAHMSA Ui MPUHATUS PELICHUHA B
KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHE

- chopMHUPOBATH TIPEICTABICHUS: O XUMUUYECKOW COCTABIIAIONIEH €CTECTBEHHOHAYYHOM
KapTHHBI MUpA, POJIM XMMUH B IO3HAHUHU SIBJICHUN MPUPOJIBI, B POPMUPOBAHUM MBIIILICHUS U
KYJIBTYpPbl TMYHOCTH, €€ (PYHKIMOHATBHOM IPAMOTHOCTH, HEOOXOUMOMA ISl pelleHus!
MPAKTUYECKUX 33/1a4 U FKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO 1
TIPUPOTHOM CpEE;

- YMETh COOMIOATh TPaBUIIa SKOJOTHYECKH 1€7€CO00Pa3HOT0 MOBEICHUS B OBITY U
TPYAOBOU JEATENBHOCTH B LEIAX COXPAHEHUS CBOETO 30POBbS M OKPYKAKOIIEN IPUPOAHOM
CpEJIbl; YUUTHIBATh OACHOCTh BO3/AEICTBHSA HA )KUBbIE OPIraHU3MBbI ONPE/IETEHHBIX BELIECTB,
TIOHMMas CMBICIT IOKA3aTels IPEAEIbHOM JOMYCTUMON KOHIIEHTPaLUH

Oo0mue (OK) koMmeTeHIHHM, KOTOpPble AKTYAJU3UPYIOTCH NPH H3YYECHUH
Y4eOHOIl TMCHUITHHBI:

OK.02 Opranu3oBsiBaTh COOCTBEHHYIO JEATEIbHOCTh, OIpPENETsATh METOMAbI
pereHust npodecCHOHANBHBIX 33/1a4, OLIEHNBATh UX 3(PPEKTUBHOCTH U Ka4ECTBO.

OK.04 OcymiecTBidTh MOUCK, aHAJIU3 U OIEHKY MH(POPMAIMU, HEOOXOIUMOM JIJIst
MOCTAHOBKM U PEIICHUS NPOQPEeCcCUOHANBHBIX 3a7ay, MNpo(ecCHOHAIBLHOIO U
JUYHOCTHOTO Pa3BUTHSI.

IIpodeccnoHaILHO-OPUEHTHUPOBAHHOE CO/IEPKAHUE TPOCJIEKUBAETCSl depe3
uHTerpanuo OY/. 12 Xumusa u M/AK.02.07 MeTtoanka 03HAKOMJIEHUSI C
OKpPY:KaloIUM MUPOM JieTeil paHHero U J0IKOJbLHOI0 BO3pacTa



1.4. Ilnanupyemble JIMYHOCTHBIE Pe3yJbTAaThl OCBOeHHsI padoueil
NMPOrpaMMbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI YBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuiuiicss K GOpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
cuenay.

JIP 7. Oco3Haroomuii OPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXAIOIUNA COOCTBEHHYIO M UYXKYI0 YHUKAJIbHOCTh B PA3JIMUHBIX CUTYalUsX, BO
Bcex (hopMax M BUJAX JIEATEIbHOCTH.

JIP 9. CoOnroparomuii ¥ mpornaraHadpyomyid MnpaBuia 3710pOBOIO0 M
Oe3omacHoro odpasa >KW3HH, CIIOPTA; MPEAYNPERKAAONINI 1100 MPEo10IeBaAIOTUI
3aBUCUMOCTH OT aJIKOroJisi, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.I.
CoxpaHsonMil MCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTMBHO CJIOXKHBIX WITU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYaIUSX.

JIP 10. 3abotsamuiics O 3amIuTe OKpPYXaIomel cpeapl, COOCTBEHHOW H
qy’K0li 0€30MacHOCTH, B TOM YHCIIE ITU(POBOMA.

1.5. Kosiu4yecTBO 4acoB HAa OCBOeHHMe padodeil mMporpaMMsbl y4eOHOIO
npeamera:

MaKCHUMaJbHOU y4eOHOI Harpy3ku oOydaromerocss — 72 4acoB, B TOM UHCJIE:
ayIMTOPHOW ydeOHON paboThl oOywaromierocs 72 4acoB, U3 HHX B (opme
MPaKTUYECKON MOArOTOBKH — 2() 4acoB; B TOM YHUCJE MPAKTUYECKUX 3aHATUN — 20
4acoB; CaMOCTOSITeIbHOM YydeOHOW paboThl oOydaromerocss — * 4YacoB;
KOHCYJIbTAIMI — * 4acoB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOMN JUCIUILIVHBI

2.1. O0bemM yueOHOM TUCHUILJIMHBI U BUABI Y4eOHOIl padoThI

Bun yueOHoi1 padoThI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3ka (Bcero) 72
AynutopHas y4deOHasi padora (o0s3aTesbHbIC Yy4deOHBIe
72
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTUYECKOH MOATOTOBKH 20
B TOM YHCJIE:
JICKIIMOHHBIC 3aHITHUS 52
nabopaTopHbie pPabOThI *
IIPAKTUYECKUE 3aHATUSA 20
KOHTPOJIbHBIE pabOThI 6
CamocrosiTesibHasi paboTa 00y4arierocst (Bcero) *
B TOM YHCJIE:
[ToaroroBka coobmeHus
CocraBiieHuE KOHCIEKTa
KoHcynbTammmu *

IIpomexyTounas arrectauus B popme uppepenyuposannwiii 3auem




2.2. TemaTu4ecKMid IJIAH U COIEP:KAHME YYEOHON TUCHMILIMHBI

OV 12. «XXumus»

HaunmeHoBaHue pa3aeioB u

Conep:xanue yue0HOr0 MaTepHaJia, JIaGopaTopHble PadoThI U MPAKTHYECKHE

O0BeM yacoB

Koapl koMneTeHImii

TeM 3aHSATHSA, B TOM YHucjIe B (popMe NPAKTHYECKOH MOATO0TOBKH, CAMOCTOATEIbHAs padoTa (OK) JIn4HOCTHBIX
o0yyarommnxcs pesyabtatos (JIP),
¢opmupoBannio
KOTOPbIX cnocoﬁcn;yeT
3JIEMEHT NporpaMmMmabi
NMPOrpamMMbl
1 2 3 4
Paznen 1. OcHOBBI CTPOCHHUSA BelIECTBA 8/4
Tema 1.1. Coneprxanne ydeOHOTO MaTepraia, B TOM 4ucie B (hOpMe MPaKTHIECKOM 6/4 OK 02,0K 04,
Crtpoenne aTomMoB IIOATOTOBKH JIP 4
XHMHYECKHX 1 | IpodeccnoHabHO- OPHEHTHPOBAHHOE COJAEPKAHUE 2/2 JIP 7

3JIEMEHTOB 1 CoBpeMeHHast MoZiellb CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUH.
NPUPOAA XUMHYECKOI XUMUYECKUH  3J€MEHT. ODIIeKTpOHHas  KOHUTypauus  aroma.
CBSI3U Knaccupukanuss XuUMHUYECKUX DJIEMEHTOB (S-, p-, d-dIeMeHTHI).
BanenTtHele 25eKkTpoHBI. BaneHTHOCTb. DJIEKTpOHHas Mpupoia
XMYUYECKON CBS3U. ODJIEKTPOOTPULIATEIBHOCTh. Buasl XuMHuUecKoOn
CBs3U (KOBaJICHTHAs, MOHHAS, METAIUTHYECKAsI, BOJIOPOIHAS) U CTIOCOOBI

ee 00pa3oBaHus

JlabopaTopnbie pabOTHI
[TpakTudeckue 3aHATHS, B TOM YUCIe B (DOpME MPaKTUIECKOM MOATOTOBKH 2/0

II3Nel Pemenue 3agaduil Ha UCIOJIL30BAHUE XUMUYECKOU CUMBOJIMKH U
Ha3BAHUU COCIMHEHUHN IO HOMEHKJIATYPE MEXKIYHAPOJHOIO COI03a
TEOPETUYECKON U MPUKIAHON XUMHUU U TPUBHAIBHBIX HA3BaHUM TS
COCTaBJICHHS] XUMUYIECKUX (DOPMYIT IBYXaTOMHBIX COSAMHEHU (OKCHJIOB,
CyJIb(pUAO0B, TUAPUJIOB U T.I.) U IPYTHX

HEOPraHUYECKUX COCAMHEHUHN OT/IEIbHBIX KJIACCOB.

IIpodeccrnoHaIbHO- OPMEHTHPOBAHHOE COAEPKAHME




II3Ne2 [IpakTryeckue 3aJaHusi HA YCTAaHOBJICHHUE CBSI3U MEXK]y CTPOCHUEM
ATOMOB XUMHUYECCKUX 3JICMCHTOB U

MIEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
COEAMHEHHUI B COOTBETCTBUU C

nojoxxeHueM [leprnoanieckon CUCTEMBI.

2/2

KonTtposbHbie paboThI

CamocrosTenbHas paboTa 00yJaromuxcs

Tema 1.2.
Iepuoauveckuii
3aKO0H U TA0JIMIA
JI.A. MenaeeeBa

Copnepxanue yueOHOTO mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
MOJTOTOBKH

20

1 | Ilepuoguyeckas cucrtema xumudeckux siemeHToB J[.W. Menneneesa.
DuzndecKuii CMBICIT

[lepuognueckoro 3akona J[.JMI. MenneneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XHMHYECKHUX DJJIEMEHTOB, OOpa3yeMbIX HMH
NPOCTBIX U CJOXHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHHEM
XHMHYECKOTO 3JIEMEHTA B Ilepuoanueckoit CHCTEME.
MupoBo33peHueckoe W HayuyHoe 3HaueHue llepuonuueckoro 3akoHa
.. MenneneeBa. IIpornossr .M. MenaeneeBa. OTKpBITHE HOBBIX
XUMUYECKUX  BJIEMEHTOB. PelieHue MNpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUid Ha XapakTep XUMHUYECKHX 3JIEMEHTOB
«Merannnueckue / HEMETaIJINYECKUE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh XUMHUUECKUX JIEMEHTOB B COOTBETCTBUU C MX
3JIEKTPOHHBIM CTPOCHUEM U TMOJI0)KEHUEM B IEPUOUYECKON CUCTEME
xumudeckux 3yemenToB /.M. MenngeneeBay

2/0

OK 02,0K 04,
JIP 4
JP 7

JlaGopaTopHble pabOoThI

[IpakTuueckue 3aHsATHs, B TOM 4ucie B GopMe MPaKTUYECKON MOATOTOBKH

*/*

KonTtposnbHbie paboThl

CamocrosTenpHas paboTa 00yJaronuxcst

Paznen 2 Xumnueckue peakimuu

10/0

Tema 2.1

\ Copep:xanne y4eOHOro Marepuayia, B TOM 4YucCie B opMe MpakTHUECKOH

4/0

OK 02,0K 04,




THunbl XUMHYECKUX OJITOTOBKU JIP 4
peakuui. 1 | Knaccupukamuss W TUOBl XUMHYECKMX pEaKIHi C  ydacTUEM 2/0 JP 7
Heopranuyeckux  BemiectB. (CocTaBieHUE  ypaBHEHUH  peakiui
COCIMHEHUS, PA3JIOKEHUs,  3aMeIlIeHus, OOMeHa, B T.4. PEaKIuil
TOpPEHUs], OKUCIICHHSI- BOCCTAHOBJICHUSI.
VpaBHeHUsI  OKHUCJIEHUs-BOCCTaHOBiIEHHS.  CTeneHb  OKUCICHUSI.
Oxucnutens u BoccraHoBUTeNb. (CocCTaBleHHE U ypaBHUBaHUE
OKUCITUTEIbHO-BOCCTAHOBUTENLHBIX PEAKLUNA METOJIOM 3JIEKTPOHHOTO
Oamanca. OKHCIHTEIbHO-BOCCTAHOBUTENIbHBIE pEakUUd B TPUPOJIE,
MPOU3BOJCTBEHHBIX TMPOLIECCAX M JKU3HEACSITEIIBHOCTU OpPraHU3MOB
BEIIIECTB.
JlabopaTopubie pabOTHI *
[TpakTudeckue 3aHATHS, B TOM YHcle B (popMe MPaKTHUECKON MOATOTOBKU 2/0
113 Ne3 KonnuecTBeHHbIE OTHOLIEHUS B XUMHUH.
OCHOBHbIE KOJIMYECTBEHHbBIE 3aKOHBI B XMMHUU M PACUEThl 110 YPaBHEHUSIM
XUMHYECKUX peakuuii. Moap Kak eAuHMIIA KOJIMYECTBAa BEIIECTBA.
MounsipHast Macca. 3aKOHBI COXpaHEHUsI MacChl M DHEPTHU. 3aKOH ABOIaJpo.
Momsipabiii 00beM ra3oB. OTHOCHUTENBHAS IUIOTHOCTHh Ta30B. Pacdersl mo
YPaBHCHHUSIM XUMHUYECKUX PEAKIM C HUCHOIb30BAaHUEM MAacChl, 00beMa
(HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.
KonTtposbHbie paboThl *
CamocrosTenbHas paboTa 00yJaronuxcst *
Tema 2.2. Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUUECKON 6/0 OK 02,0K 04,
DNEKTPOIUTHYECKAS IIOATOTOBKH OK 04
YICCOIIMAIINS 1 | Teopusi >AEKTPOIUTUUECKON aucconuanuu. HWOHBIL. DJIEKTPOJIUTHI, JIP 4
HEAIEKTpONuThL. Peaknuu woHHOro oOMeHa. CocraBlieHHE peakiuit 2/0 JIP 7
HOHHOTO OOMEHa MyTeM COCTaBJICHUS WX TIOJHBIX W COKPAIICHHBIX JIP9
MOHHBIX ypaBHEHUM. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHus Ha JIP 10
COCTaBJICHHE UOHHBIX pEaKIIHii
2 | CocTaBieHHE HOHHBIX pEaKIUi 2/0

JlabopaTopubie pabOThI
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[TpakTrueckue 3aHATHS, B TOM YUCIE B (OpME MPAKTHIECKON MOATOTOBKH 0/0
CamocrosTenbHas paboTa 00yJaronuxcst *
KonTtponbhsie padoTsl Nel CtpoeHue BeniecTBa 1 XUMHUECKUE PEaKIIH 2/0
%k
Pasnea 3 CTpoeHue M CBONCTBA HEOPraHMYECKHUX BellleCTB 16/6
Tema 3. 1. Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (GopMe MPaKTUYECKON 4/2 OK 02,0K 04,
Knaccudukanus, MIOATOTOBKH JIP 4
HOMEHKJIaTypa 1 1 | [IpodeccuonanbHo- OPHMEHTHPOBAHHOE COAEPKAHME 2/2 JIP 7
CTpOEHHE [Ipenmer Heopranmdeckoit xumuu. Kiaccudukanus HEOpraHUYECKUX
HEOPraHUYECKUX BemecTB. llpocTeie u crnoxHble BemiecTBa. (OCHOBHBIE KJIACCHI
BEIIECTB. CIIO)KHBIX  BEIIECTB  (OKCHJBL, THAPOKCUIBI, KHUCIOTHI, COJH).
B3anuMoCBsI3p HEOPraHMYECKUX BEIIECTB. ATperatHble COCTOSIHUSA
BemecTBa. Kpucrammmueckue u  amopdHBIE BelIeCTBAa. [HIIBI
KPUCTAJIMYECKUX PpEHIeTOK (aTOMHasl, MOJIEKyJspHasi, HOHHas,
MeTaJuIn4eckas). 3aBHUCUMOCTh (PH3MYECKUX CBONCTB BEIIECTBA OT
TUNA KPUCTAUIMYECKOM  pEHmIeTKH. 3aBUCUMOCTh  XUMHYECKOU
AKTUBHOCTM BELIECTB OT BHMJAa XUMHUYECKOM CBSI3M M THUNA
KpUCTAJIIMYECKON pemeTKu. [IpuanHbl MHOrooOpasusi BEIECTB
JlaGopaTopHble pabOoThI *
[TpakTrueckue 3aHATHS, B TOM 4ducie B GOpMe MPAKTUYECKON MOATOTOBKH 2/0

I3 Ne4 HomeHknaTypa HEOPraHUYECKUX BEILIECTB!

Ha3BaHME BEILECTBA UCXOAS U3 UX XUMHUYECKON (hOPMYJIbI MIIM COCTABIICHUE
XUMHYECKON (OpMYITbI UCXOJS M3 Ha3BaHUS BEIIECTBA MO0 MEXIYHAPOTHOU
(MIOTTAK) mwnu TpuBHaIbHONW HOMEHKJIIATYPE.

Pemenne mpakTUYecKMX 3aJaHWi MO KiIacCU(PUKALNUK, HOMEHKIAType U
XUMHYECKUM (POopMysaM HEOPraHMYEeCKMX BELIECTB Pa3IUYHBIX KJIACCOB
(yrapHelii Ta3, yriIeKUCIbIA ra3, aMMHaK, TalleHas W3BECTh, HeralieHas
U3BECThb, NMUTHhEBAs COAA W JPYTUX): Ha3blBaTh WU COCTaBIATH (POPMYJIbI
XUMHYECKHUX BEIIECTB, OMPEACIATh MPUHAICKHOCTD K KJIacCy.

Hcrounnku xumMuveckoil mHpopManuu (CpecTB MacCoBOM HH(POPMAIINH,
cetb Wurepner wu gapyrue). I[lowck wuHopmanmmu 1O Ha3BaHUSM,
nJeHTU(HUKATOpaM, CTPYKTYPHBIM opMyiam.
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KonTtposnbHbIe pabOThI

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 3.2.
DU3NKO- XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEIIIECTB

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUYECKON
MOJITOTOBKH

1 IIpoeccnoHa/IbLHO-OPHEHTHPOBAHHOE  CcoAep:KaHUMe  Merasl

O6mme puznyecKre 1 XUMUIECKUE CBOMCTBA MeTaILIOB. CIIOCOOBI TTOTyYeHHUSI.
3HayYeHNE METAUIOB W HEMETAILIOB B TIPHPOJIE M KU3HEACATEIHHOCTH YENOBEKa 1
opranm3MoB. Kopposus MeTamnmoB: BHABI KOPPO3UH, CHOCOOBI 3alUTHI
METAJUIOB OT KOPPO3HH

12/4

2/1

2 | IpodeccnoHaIbHO-OPHEHTHPOBAHHOE colep:KaHHe HeMeTammsl.
O6mue ¢u3nyeckne M XUMHYECKHE CBOICTBA HEMETAIOB. |[HMIMYHBIC
cBoiictBa HemeramnoB IV— VII rpynn. Knaccuguxanus u HoMeHKnarypa
coeinHeHui HemeTamioB. KpyroBopoTbl OMOTe€HHBIX 3JIEMEHTOB B MIPUPOJE

2/1

3 | Xumuueckue CBOICTBA OCHOBHBIX KIACCOB HEOPraHUYEeCKHX BEIECTB
(OKCHIOB, TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB MPOCTHIX BENIECTB, BOJOPOJHBIX COCAWHEHUH,

2/0

JlaGopaTopHble pabOoThI

[TpakTryeckue 3aHATHS, B TOM YUCIE B (OpMe MPAKTHUECKON TOTOTOBKU
I3 NeS CocraBneHue ypaBHEHHUM XUMHUUYECKUX PpEAKIUA € ydacTHEM
MPOCTBIX U CIIOKHBIX HCOPTraHUYICCKHUX BCIHICCTB!:

METAJIJIOB M HEMETAJUIOB; OKCHUJIOB METAJIJIOB, HEMETANIOB U aM(pOTEpHBIX
AJIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U  aM(OTEpHBIX
TUAPOKCHJIOB; HEOPTAaHUUYECKUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.
IIpogeccuonaibHo- OPHMEHTHPOBAHHOE COAEPKAHHE

I3 Ne6 PemieHrie npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHU HA
CBOMCTBA, COCTaB, MOJIYyYEHUE U 0e30MacHOe MCIOJIb30BaHNEe BAKHEHIIIUX
HEOPraHW4YeCKHX BelIeCTB B ObITY M NPAKTHYECKOH JAeATeJbHOCTH
YeJI0BeKa

2/0

2/2

CamocrosTenbHas paboTa 00yJaromuxcs

KonTtponbhbie paboTsl Ne2 CBOHCTBa HEOPTaHUYECKUX BELIECTB

2/0

OK 02,0K 04,
JIP 4
JP 7
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Pa3nea 4 CTpoeHue M CBONCTBA OPraHU4eCKHX BellecTB 22/4
Tema 4.1 Conepxanue yueOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM 6/4 OK 02,0K 04,
Knaccudukanus, OJITOTOBKU JIP 4
CTPOEHHUE U 1 | IIpogeccuoHAIBLHO- OPMEHTHPOBAHHOE COJeP/KAHME 2/2 JP 7
HOMEHKJIaTypa [losiBneHne W pa3BUTHE OPraHWYECKOM XUMHM Kak Hayku. [Ipeamer
OPraHUYECKUX BEILIECTB OpPraHU4YeCKOW XMMHH. MECTO M 3HaueHUuE OPraHUu4YeCKOM XUMHHU B
CHUCTEME ECTECTBEHHBIX HAYK.
XVMHYECKOE CTPOEHUE KaK MOPSIOK COEIUHEHUS] aTOMOB B MOJIEKYJIE
COTJIaCHO MX BAJIEHTHOCTU. OCHOBHBIE
MI0JIO’KEHUS TEOPUU XUMUYECKOTO CTPOCHUSI OPraHU4ECKUX COEIMHEHUI
A.M. bytnepoBa. YriaepoaHslit
CKEJIET OpraHM4ecKON MOJIEKYJbl. 3aBHCHUMOCTh CBOWCTB BELIECTB OT
XUMHYECKOTO CTPOCHUS MOJIEKYIIL.
H3omepus u U30MepHL.
[Tonsitue o  QyHknumoHampHOW rpynme. Pagwkan.  [IpuHIUTBL
KJIacCu(UKALUU OPraHUYECKUX COSIUHEHHH.
MexnayHaponHas  HOMEHKJIaTypa W NPUHLIMIBI  HOMEHKJIATYPbI
opranudeckux coenuHenuit. [lonstue o6
a30TCOJEPKAIINX COENUHEHHUAX, OMOJIOTrMYEeCKH aKTHUBHBIX BEIECTBaX
(yrneBopgax, xupax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MoHOMeED, MOJINMED,
CTPYKTYPHOE 3BE€HO)
JlabopaTopHnast pabota *
IIpodeccnonanbHo- OPHMEHTHPOBAaHHOE coJep:KaHue 2/1
[IpakTuueckue 3aHATUSA, B TOM 4ucie B (opMe MPaKTHUECKOH MOJITOTOBKU
I3 Ne7 HomeHkiiaTypa  OpraHM4ecKHuX COCIMHEHU I OTJEIIbHBIX
KJIacCOB (HACHILLIEHHbIE,  HEHACHIICHHbIC " apoOMaTUYECKHE
YIIEBOAOPOABI, CHUPTHI, (PEHONBI, ANbACTUIBI, KETOHBI, KapOOHOBBIE
KHUCJIOTHI | JIp.) 2/1

I3 Ne8 CocraBneHne MOJMHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (HOpMyT
OpPraHMYECKUX BEIIECTB OTAENBHBIX KIJIACCOB, MCIIONB3YS MX HA3BaHUS II0
CHCTEMAaTHYeCKOW M TPUBHAJIBHOW HOMEHKJAType (STWJICH, aleTHJICH,
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rmnepuH, ¢eHos, GopMaabIerua, YKCyCHas KHCIIOTa, TJIHIMH). PacdeTs
npocTeimiel GopMyIbl OpraHUYECKOW MOJICKYJIbI, UCXOJS U3 JIEMEHTHOTO
coctaBa (B/)

KonTtposnbHbie paboThI

CamocrosTenbHas paboTa 00yJaromuxcs

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COETUHEHU.

Conepxanue yueOHOTo mMarepuana, B TOM 4YuciIe B (OpMe MPaKTHUECKOM
MOJTOTOBKH

1010

1

DU3UKO-XUUYNYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTAEIIbHBIX
KJIacCOB (0COOCHHOCTH KiacCHU(UKAIIMM W HOMEHKJIATYphl BHYTPH
KJlacca; TOMOJIOTHYECKMH psag U obmas (GopMyna; H30MepHs;
(bu3NYecKue CBOWCTBA; XMMHUYECKUE CBOMCTBA; CIIOCOOBI MOJTYUCHHUS):
— IpelenbHbIE  YIIEBOAOPOAbl (ANKaHbl M IUKJIOAIKAHBI).
['openne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TeIja B
IPOMBIIIICHHOCTH M ObITy. CBOICTBa NPHUPOAHBIX YIIEBOAOPOIOB,
HaX0XJIeHHE B IPUPOJIE U PUMEHEHHE aJIKaHOB;

— HenpeaenbHble  (QIKEHBI, aTKUHBI W  alKagueHbl) U
apoMaTH4YeCcKHe yTiIeBo10poAbl. ['opeHue ameruneHa

KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHH IS CBAPKU U PE3KU
METaJIJIOB

4/0

Kucnopoxcoznepxamye coequHeHus (CIUPTHI U (EHONBI, KAPOOHOBBIE KUCIOTHI
U 3Qupbl, anbAerHAb M KETOHbI, XHUpbl, yraeBonbl). [IpakTuyeckoe
NpPUMEHEHHE  JTWICHIJIMKONA,  rimuepuHa,  ¢exoma.  [Ipumenenue
dbopmanberusia, aneTanbAeruaa, YKCYCHOM KUCIOTHL. Mbplla Kak COJH
BBICHINX KapOOHOBBIX KUCIOT. Mool CBOWCTBA MbLIA.

3amaHusl Ha COCTABIICHUE YPaBHEHUH XMMHMYECKUX PEAKIMA C y4acTUEM
OpraHMYECKHX BEILECTB HA OCHOBAHUU UX COCTABa U CTPOEHUS

20

A3orconmepxkamme  coequHEHUS (aUHBI M AYMHOKHCIOTHI,  OCJKH).
BricokoMoneKyIapHble  COEIMHEHUS (CHHTETHYECKME U OMOJOTHYECKHU-
aKkTHBHBIE). MoHOMep, momuMep, CTPYKTypHOe 3BeHO. [lommmepusanus
3TUJIEHA KaK OCHOBHOE HAIPaBJICHUE €TI0 MCIOJIb30BaHUS.

[enetnueckas cBSI3b MEXKAY KJIACCaMM OPraHMYECKHX COEIUHEHHH

3ajaHusl Ha COCTaBJIECHUE YPAaBHEHMM XMMHMUYECKHUX peaklui C

2/0

OK 02,0K 04,
JIP 4
JP 7

JP9
JIP 10
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y4acTHEM OpraHMYECKMX BEIIECTB Ha OCHOBAaHWU HUX COCTaBa M
CTPOCHUS

CocTaBiieHre cxeM peakiuil (B TOM YHCIE 10 TPEIOKEHHBIM LEMOuKam

NPEBPALLEHUI), XapaKTEPU3YIOIMX XHUMUUYECKHE CBONCTBA OpPTaHMYECKHX
COCJMHEHHIl OTHENbHBIX KIACCOB, CIMOCOOBI MX MOIy4YEHHS U Ha3BaHHE
OPraHMYECKUX COCOUHEHUM 110 TPUBHAIBHOM WM  MEXKIYHApOIHOH
CHCTEMAaTUYECKON HOMEHKJIIATYpE.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HAa CBOMCTBA

OpPraHn4CCKUX COCI[I/IHCHI/Iﬁ OTJCJIBHBIX KJIaCCOB

2/0

JlabopaTopubie pabOTHI

[TpakTHyecKue 3aHATHs], B TOM YUCie B popMe MPAKTHUECKON OATOTOBKU

*/*

KonTtposbHbIe pabOThI

CamocrosTenbHas paboTa 00yJaromuxcs

Tema 4.3.
WNnentudukanus
OpraHUYECKUX
BEIIECTB, X 3HAUYCHUE U
MIPUMEHEHHUE B OBITY U
MIPOU3BOACTBEHHOMN
JesITeIbHOCTH YeJIOBEKa.

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HopMe MPaKTUYECKON
MOAITOTOBKH

6/0

1

buooprannueckue coenuHeHus. llpumenenue u OuoIOrHUecKas
POJib YIJICBOIOB. Oxkucnenue YIJICBOAOB HUCTOYHUK SHCPIUU KHUBLIX
oprann3MoB. O0nacTi MpUMEHEHNsT aMHHOKHUCIIOT. [IpeBpaienus OenxoB
UMM B opranusme. buonormyeckue (yHKIIUM OENKOB.
buonorunyeckue byHKIUM KUpoB. Poib
OpraHM4ecKOil XMMHHU B pelIeHHH MpolieM NuieBoi 6e30macHoCTH

2/0

Ponp  opranuueckoil XUMHUM B pELICHHH TIpOOIEM SHEPreTHYecKOn
0e30MacHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB,
HOBBIX HCTOYHUKOB JHEpPIruy (aJbTE€pHATUBHBIE HMCTOYHHKHM DHEPIUH).
OnacHocTh BO3JEHCTBUS HA KMBbIE OPraHU3Mbl OPraHUYECKHX BELIECTB
OTZAENBHBIX KJIaCCOB (yrieBoopoisl, CIIUPTBHI, (beHonsl,
XJIOpPOPraHUYECKHe MPOM3BOIHBIE, allbACTHIBI U JP.), CMbICI ITOKa3aTels
IPEJENbHO AOIYCTUMON KOHIIEHTPAaLuu

2/0

JlabopaTopubie pabOThI

[TpakTHYyeckue 3aHATHs], B TOM YKCie B popMe MPAKTHUECKON OTOTOBKU

*/*

Kontponbabie paboThl Ne3 CTpyKTypa ¥ CBOWCTBA OPTaHMYECKUX BEIIECTB

2/0

OK 02,0K 04,
JIP 4
JP 7
JP9
JIP 10
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CamocrosTenbHas paboTa 00yJaronuxcst

Paznen 5 KuHeTnyeckue W TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMUMHYECKHUX

peakuui

4/0

Tema 5.1. CxkopocTs
XUMHYECKUX PEAKIUM.
XHUMHYECKOE
paBHOBECHE.

Conepxanue yueOHOTO mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
MOJITOTOBKH

4/0

1

CKOpOCTh peakuuu, €€ 3aBHUCHUMOCTb OT pa3JIWYHbIX (DaKTOpPOB:
OPUPOJBI PEArupyroMMX BEIIECTB, KOHLEHTPALUU pearupyromux
BCIICCTB, TCEMIICPATYpPbl U ILJIOIIAAU peaKHI/IOHHOI‘i IMOBCPXHOCTH.
Tennosie 3P PEKThl XUMUYECKUX PEAKIHA. IK30- M JHIOTEPUUUECKHUE,
peakuuu.

OO6patuMoCTh peakiuii. XMMHUYECKOEe PAaBHOBECHE M €r0 CMEIIECHHE
O[] ACUCTBUEM Pa3IMYHBIX (PaKTOPOB (KOHLIEHTPAIUS PEareHTOB HIIN
OPOAYKTOB pEaKIHMH, JaBleHUe, TemIepaTypa) Uil CO3/JaHUA
OIITUMAJIBHBIX YCJIOBI/Iﬁ IMPOTCKAHU A XUMHNYCCKHUX mponeccoB.
[Tpunnun Jle 1JJatennbe

2/0

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHAU3 (aKTOPOB,
BIMSIOMIAX HAa W3MCHEHHE CKOPOCTH XMMHYECKOH peakiuu, B T.4. C
NO3ULMN DKOJOTMYECKH LEJIecO00pa3HOro IMOBEACHHUS B OBITY U
TPYIOBOH IEATENIFHOCTH B LENAX COXPAHEHUS CBOETO 3/I0POBBS H
OKPYKaroIEe TPUPOIHON CPEbI.

Pemenne NpakTHKO-OPMEHTUPOBAHHBIX 33JaHUH Ha IPUMEHEHHE
npuniuna Jle- latenbe Uit HAaXOXKIEHHUS HAINPABICHUS CMEILECHUS
paBHOBECHS] XMMUYECKOHW PEaKIMH M aHaIu3 (HaKTOPOB, BIMAIONINX Ha
CMEIICHHE XUMUYECKOTO PaBHOBECHS

2/0

JlabopaTopubie pabOTHI

[TpakTHyeckue 3aHsATHs], B TOM YUCie B opMe MPAKTHUECKON OATOTOBKU

*/*

OK 02,0K 04,
JIP 4
JP 7
JIP 10

KonTtposbHbIe pabOThI

CamocrosTenbHas paboTa 00yJaromuxcs

Paznen 6 PacTtBopbl

4/0

Tema 6.1.
IlonsiTue 0 pacTBopax

Copnepxanue yueOHOToO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
MOJITOTOBKH

4/0

OK 02,0K 04,
JIP 4
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PactBopenue kak usuko-xumudeckuii mpoiecc. PactBopsl. CriocoObl
IIPUTOTOBJICHUSL ~ pacTBOpoB.  PactBopumoctb.  MaccoBas — 1oud
pacTBopeHHOro BemniecTBa. CMBICH MOKa3aTess MPEeAeabHO JOMYyCTUMON
KOHIEHTPAallUd M €ro HCIOJb30BaHUE B OLEHKE HKOJIOIMYECKON
0€30MacHOCTH.

[IpaBuna SKOIOTMYECKH LIEJIECOO0pa3HOr0 TIOBEACHUS B OBITY U
TPYJIOBON [NEATENBHOCTH B LEISAX COXPAaHEHHUS CBOEro 3J0pPOBbS U
OKpYXKaroIIEe MPUPOAHON CPEbl; ONACHOCTHh BO3JCHCTBHS HA >KUBBIE
OpraHU3MBbl ONPEIEICHHBIX BEIIECTB.

2/0

Pemienne npakTHMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN  Ha
pacTBOpBI,  HCIIOJIb3yeMble B  OBITOBOM ¥  MPOU3BOJICTBEHHOMN
JIEATEIbHOCTH YEJI0BEKA

2/0

JlabopaTopHnast pabota

[TpakTHyecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU

*/*

KonTtposbHbIe pabOTHI

CamocrosrenbHas paboTa 00yJaromuxcs

JP 7,
JP9
JIP 10

Pa3nen 7 Xumust B ObITY M IPOU3BOACTBEHHOM /1eSITEIbHOCTH Ye10BeKa
€CCHOHAJIbHO- OPHEHTHPOBAHHOE COAEPKAHUE)

(ITpo

6/6

Tema 7.1.
Xumus B ObITY U
MIPOU3BOACTBEHHOMN
NesITeIbHOCTH YeJIOBEKa

Conepxanue yueOHOro marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
MOJITOTOBKH

6/6

1

Hoselimme  noctukeHus  XMMHUYECKOM HAayKM W XUMHUYECKOU
TexHojoruu. Pomp  xumum B o0ecreueHus  SKOJOTHYECKOM,
DHEPreTHYECKONM W MHUIIEBOW O€30MacHOCTH, PAa3BUTUU MEIAHIIMHEIL.
[IpaBuiia moucka v aHajliM3a XUMUYECKOW MHGOpMAIUU U3 PA3IUYHBIX
UCTOYHUKOB (Hay4Hass u y4eOHO-HaydHas JHUTepaTypa, CpEeAcTBa
MaccoBoi nHpopmaruu, cetb MIHTEpHET)

2/2

OK 02,0K 04,
JIP 4
JP 7
JP9
JIP 10

I3 Ne9 Tlouck u aHanu3 KEHCOB O MPUMEHEHUU XUMUYECKUX BEIIECTB
U TEXHOJIOTHH C ydeTroM Oynaymieil mpodecCHOHATIbHON JeATeIbHOCTH
M0 TeMaM: Ba)KHEWIINE CTPOUTEIIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpaCKu, CTEKJIO, KepaMHKa, MaTepUalIbl JJisl AJIEKTPOHHKH,

2/2
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HAaHOMAaTepHalibl, TEKCTHJIbHBIC BOJIOKHA, HWCTOYHUKHA DSHEPTHUH,
OpraHWYECKHe U MHUHEpAlIbHbIE YI0OpEeHMs, IEKApPCTBCHHBIC BEIIECTBA,
OBITOBasI XMUS.

II3 Nel0 3ammra: IlpeacraBineHue pe3ynbTaToB peLIEHMs 3allaHUN B 2/2
(opMe MUHH-JIOKJIAJIA C Ipe3eHTauuei
JlaGopaTopHble pabOoThI *
[TpakTHyeckue 3aHsATHs], B TOM YKcie B popMe MPAKTHUECKON OTOTOBKHU *[E
KonTtposnbHbIe pabOThI *
CamocrosTenbHas paboTa 00yJaromuxcs *
Tema Copnepxanue yuyeOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH 2/0 OK 02,0K 04,
JAnddepeHnupoBaHHbIi | TOJTOTOBKU JIP 4
3a4er JP 7
JIP 9
JIP 10
*/*
JlabopaTopubie pabOTHI *
[TpakTHyecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU 0/0
CamocrosrenbHas paboTa 00yJaronuxcs:
*
Bcero: 72

3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI YUEBHOI'O ITIPEJIMETA

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO — TEXHHYECKOMY 00ecleYeHuIo.

Peanuzanus nporpamMMel ipeaMeTa TpedyeT Haauausi KaOMHETa XUMHUM.




OGopynoBanne y4yeOHOro KaOHWHeTa: y4yeOHONpPAKTUUECKOe M ydeOHoJiabopaTopHOe oOopyaoBaHue, MmKadbl — 2 IIT.,
KoMIbloTep - 1 mT., mpuHTep — 1 WT., cTON MpenogasaTens — 1 mT., CTya npenojaBareis -1 mT., CTObI A1 CTyAEHTOB — 16 mT.,
CTYJbd IJIS CTYAEHTOB — 24 T, cTeHa-13 mrT.

OcHoBHoOe 000py/I0BaHHEe: KOMIUIEKT Y4eOHO-METOANYECKON JOKYMEHTAIlUH, JUIaKTUUYECKUE MaTepHalIbl, J€MOHCTPALIMOHHBIE
CPEICTBA, MPE3EHTAINH, SJICKTPOHHbIC YUCOHUKH, TaOIHIIBI.

JleMOHCTpallHOHHBIE CPEACTBA 00yYeHUS:

Hab6op mkonsabi gemoncTpannonHsii HITXJI, yue6Hoe 000opyaoBaHue i MPOBEAEHUS JTa0OPAaTOPHBIX OIBITOB, MJIAKATHI MO
TUCHUIUIMHE XuMUsl, TaOmumpl 1Mo XuMmuu (B ydeOHHMKax), Tabmumbl Xumus (20 IMITyK), yHUBEpCAIbHBIE KOMILJIEKTHI,
MYJIbTUMEIUIHbIE 00yYaloliue NpOorpaMMbl, FIEKTPOHHbIE YUYEOHUKH U MPE3EHTAIMHU, ayAu0 U BUJIEO MaTepUabl, KOJIJIEKIUS
Uyryn u cranb. Komnexkuus Bonokna. Komneknus Mertamnel. Komnekuus Hedts. Komnekmus Ilnactmacesl. Habop Ne 12 BC
Heopranuueckue BemectBa s geMoHcTpanuu onbiToB. Habop Ne 11 C Conm myst nemonctpaiuu onbiToB. Habop Ne 7 C
Munepanbhbie yaoopenus. Ha6op Ne 9 BC O6pasubl Heopranundeckux BemiecTB. Ha6op Ne 13 BC I'anorenuasi. Habop Ne 14 BC
Cynbdatsl, cynbbutsl, cyabduasl. Hadop Ne 17 C Hurpatsr (Oonbmioit ¢ cepedpom). Habop Ne 18 BC Coenunenus: xpoma.
Ha6op Ne 19 BC Coenunenust mapraniia. Hadop Ne 20 BC Kucnotel. Ha6op Ne 8 C MoHUTHL.

3.2.UudopmanuonHoe odecrnedyeHue 00ydeHuUsl.

MepevyeHb y4eOHBIX W3IaHMMA, AJIEKTPOHHBIX W3JIaHWM, JJICKTPOHHBIX U VHTEpHeT-pecypcoB, 0Opa30BaTENBbHBIX IWIATHOPM,
AIEKTPOHHO-OMOMMOTEUHBIX CHCTEM, BEO-CHUCTEM JUIsi OpraHW3allud JAUCTAHIIMOHHOTO OOY4YeHWsS W YNPaBICHUS WM,
HCIIOJIh3yEMBIE B 00pa30BaTEIHHOM MPOIIECCE KAK OCHOBHBIC U TOTIOJHUTEIHHBIE HCTOYHUKH.

OCHOBHbIE HCTOYHHUKH:
1. Xumus: 6a30Beiit ypoBeHb: yueOuuk CIIO/T.E Pymasutuc, @.I'. ®enpaman.- Mocksa: [Ipocsemenne,2024 - 336 c.
JlonoJIHUTeIbHbIE HCTOYHUKMU:

1 . Xumus 10 xn.: Yuyeonuk. bazossiii ypoenb / O.C. I'abpuensn. — M.: IIpoda, 2021.- 192 c.

2. Xumus 11 xi.: Yue6uuk. bazossiit yposens / O.C. I'abpuenss. — M.: [Ipoda, 2022.- 224 c.
3. Xumusi: TecThl, 3a1auu 1 ynpaxuenus: yueo. [locooue/ O.C. I'abpuensn.- 5-e uzg. — M.: lpoda, 2017.- 336 c.
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4. Xumust: npaktukyMm: yue6. [Tocobue / O.C. I'abpuens.- 5-e uza. — M.: [Ipoda, 2017.- 304 c.

5. Xumus: yueonuk/ Epoxun FO.M. - 18-e u3n., crep. — M.: Akanemus, 2014. — 400 c.

7. CoopHHK TecTOBbIX 3ajiannii mo xumun/ Epoxun FO.M. - 2-e uzna., crep. — M.: Axkanemus, 2014. — 128 ¢

8.boromonosa 1.B. Heopranuueckas xumus: yueOHoe nocodue / 11.B. boromonosa. — M.: Ansdpa — M: UHOPA — M, 2009.

—336 c.: un. _ (ITPODUJIB)

9. Xumus: yueonuk/ 'abpuensu O.C., Octpoymo U.I'. - 9-e uzn., crep. — M.: U1 Akanemus, 2011. — 336 c.

10.Xumus. 10 kmace: yue0. s o6meo0OpazoBarenbubix yupexaenuit/ ['adbpuensa O.C., Mackaes ®.H, I[Tonomapes C.I1O.,
Tepenne B.U; - 6-¢ u3x., crepeornn. — M.: JIpoda, 2005. — 300, c.: w.

11.Xumus. 10 xmacc. ba3oBeiil ypoBeHb: yued. mist obmeodpaszosar. yupexaenuit/ ['adbpuensa O.C. — 3-e usn., nepepad. —
M.:[Ipoda, 2007. — 191, c. : un.

12. Xumus: y4e6. mis crya. npod. yue6. 3aBenenuit / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: M3natensckuii meHTp
«Axanemus», 2009, 295 c.

13.IIpakTikymM 1o 0OIIei, HEOPraHUYECKOM M OpPraHMYecKOW XMMHH: y4eO MmocoOHue sl CTyJCHTOB YUPEXKICHHM Cpe.

npod. odpazoBanus./ ['abpuensn O.C., OcrpoymoB N.I'., Hopodeea H.M. - 5-e uza., crep. — M.: Uznarenbckuit ieHTp
«Axanemus», 2011. — 256c¢.

14.Xumus. 11 knacc: YueOnuk s oOmeoopazoBarenbubix yupeskaeHuit / O. C. INabpuensn, I'. T'. JIpicoBa. — 2-¢ u3sn.,
uctp, — M., 2002. — 368 c: u.

15.Xumus qist npenonasarensi: yueoHo-metoaudeckoe nmocodue / O.C. 'abpuensn, I'.I'. JIpicoBa — M.: U3garenbckuii LeHTp
«Axkamemus», 2006, 280 c.

16.Hacronpnas kaura yuntens xumun: 10 kmace / O.C. INabpuensn, M.I'. Octpoymos — M.: Jlpoda, 2006, 113 c.

17.. Hacronbhas kaura yuurens xumuu: 11 xmace: B 2 4. / O.C. T'abpuensn, ['.I'. JIsicoBa, A.I'. BBenenckas — M.: JIpoda,
2006, 314 c.

18.00yuenne xumuu Ha ocHOBe MexnpenmerHon uHterpanuu / H.E. Ky3nenoa, M.A. Illatanos. — M.: Benrtana-I'pad,
2006, 327 c.

19.Xumus B Tabnunax. CrnpaBounoe nocooue/ Haconora A.E. - M.: Jlpoda, 2000 (snexTpoHHOE yueOHOE U3TaHUE)

20.Opranmyeckas xumus 11 xmacc. ba3oBbiii  ypoBeHb: Yueb. s o6OmieoOpazoBaTenbHbIX  yupexaeHui /..
Hosommuckuii, H.C. HoBommuckas. — 3-e uza. — M.: OOO «Tun «Pycckoe cioBo» - PCy, 2009. — 176c.

21.XuMusi ¥ MCKYCCTBO: OPraHM3aTOP-NPAKTUKYyM Ui ydammxcs 10-11 kimaccoB 001eo0pa3oBaTeNIbHBIX YUPEKICHUI/
TurtoBa .M. - M.: Benrtana-I'pad, 2007, 310 c.
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22.06mas Xumus. COoopHuk 3amad u ynpaxaeHui: Ydeo. [Tocooue/ Xomuenko N.I'. — M.: OOO «3narensctBo HoBas

Bonnay. M3gatens Ymepenkos, 2006 — 256c¢.

23.Xumus B mikoJie. HaydHo- TeopeTudeckuii u MeToandeckuii skypHai. M3narenbctBo «LleHTpXuMIipeccy.

NHTepHeT — HCTOYHUKU:
http:// www. alleng.ru

http:// www.him help.ru

http:// www.hemi. nsu.ru
http:// www.ruscopybook.com.

=

4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O ITPEJIMETA

KOHTpOJI]: H OHEHKa PpE3yJbTaTOB OCBOCHUA yqe6H0r0 npeaMeTa OCYHMICCTBILICTCA IIPCIIOAABATCIICM B IIPOLCCCE

MIPOBEICHUS TEOPETUUECKUX M MPAKTHYCCKUX 3aHATUH, TP HEepeHITMPOBAHHOTO 3a4€Ta.

IIpeamMeTHbIe pe3yabTaThl 00y4eHUs
(ocBOEHHbBIE YMEHUS, YCBOCHHbIE 3HAHUA), C Y4€TOM JHUYHOCTHBIX Pe3yJIbTATOB

@opMbI M1 MeTOAbI KOHTPOJISI U
OLIEHKH MPeAMEeTHbIX
pe3yJbTaTOB 00yUeHUsI

B pe3yabTarte ocBoeHHs y4e0OHOI0 IpeAMeTa BBINYCKHUK HA 0230BOM ypOBHeE
HAYYMJICH: - BJIAJETh CUCTEMOM XMMUYECKHUX 3HAHHM, KOTOPasi BKJIFOUYAET:
OCHOBOTIOJIAraroue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0YKa aToMa,
s-, p-, d-37€KTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKasl CBsA3b, MOJIb, MOJIIPHAsI Macca,
MOJIApHBIA 00BEM, YITIEPOJHBIN CKETET, (PyHKIMOHANIbHAS TPYIIa, paauKall, H30Mepus,
M30MEpPBbI, TOMOJIOTUYECKHUN PsiZl, TOMOJIOTH, YTIIEBOAOPOAbI, KUCIOPOA- U a30TCOAEPKAIIHE
COEIMHEHHUsI, OMOJIOrMYECKH aKTUBHbIE BElIECTBA (YIIEBO/bI, )KUPHI, OCIIKHU), MOHOMED,
HOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS, KPUCTAIIINYECKAs
pElIeTKa, TUIbl XUMUYECKUX PEeaKIUi (OKMCIUTEIbHO- BOCCTAHOBUTEIIbHBIE, 9K30- U

IIpoBepka noMalHero 3agaHusl.
TectupoBaHue.

3ammra npakTu4ecKon paboThI.
Y CTHBIN ¥ IUCbMEHHBIN OIPOC.
HuddepennpoBaHHbINi 3a4eT.
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SHAOTEPMUYECKUE, PEAKIIMA HOHHOTO 0OOMEHA), pacTBOP, SJEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS TUCCOLIUALINSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOMN
peaKIuu, XUMUYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUUYECKOTO CTPOCHUS
oprannueckux BemectB A.M. byTiepoBa, Teopus 3MEKTPOIUTUYECKOM TUCCOLMAIINH,
nepuoanueckuii 3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUU, (DaKTOJIOTUUECKHUE CBEICHHS O CBOMCTBAX, COCTABE,
MOJTyYeHUH ¥ 0€30IMaCHOM HCIIOIh30BAHUN BAKHEUIIINX HEOPTAHUYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MIPAKTUYECKOMN JCATEIHBHOCTH YEIOBEKA,;

- YMETh BBIABJISTH XapaKTEpHbIC MPU3HAKKM M B3aUMOCBSI3b W3YYEHHBIX MOHSTHUU,
MIPUMEHATh  COOTBETCTBYIOIIME TMOHATHS TPU ONMCAHUE CTPOEHUS U  CBOMCTB
HEOPraHUYECKUX M OPraHMYECKHUX BEUIECTB M WX IMPEBPAILICHUI; BBISBIATH B3aUMOCBS3b
XUMHAYECKUX 3HAHMM C TMOHATUSAMHM WM MPEICTABICHUSAMH JPYIMX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETh UCIOJb30BaTh HAWMEHOBAHUS XHMHYECKUX COEAUHEHUU MEXIYHAPOIHOTO
COK03a TEOPETUYECKOW W NPUKIAAHOM XMMUHA W TPUBHAIBHBIC HA3BAHUS BAXKHEUIIIHMX
BEIIECTB (ITWUJICH, alleTWJIeH, TyMiepuH, (eHon, dopmanbaerua, YKCyCHas KHCIOTa,
[JIMLWAH, YTapHbIA Ta3, YIVIEKUCIBIM Ta3, aMMHUAK, TalleHass U3BECTb, HETAIIEHAas U3BECTbH,
MUATBEBasl COJla W JAPYIHX), COCTABJIATh (POPMYyJIbl HEOPTAaHWYECKUX U OPTraHUYECKUX
BCIIIECTB, YPAaBHCHUS XHUMHUYECKUX PEAKIUNA, OOBSCHATH HMX CMBICI;, TIOJITBEPKAAThH
XapaKTEpPHbIE XMMHYECKUE CBOWCTBA BEHIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU H
3aIIACSIMA YPABHEHUN XUMHYECKUX PEAKIIUN;

- YMETh  yCTAHABIIMBaTh  IPUHAIJEHKHOCTh  HW3YUYECHHBIX  HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONPEACIICHHbIE KjaccaM W TrpynmnaM COEAUHEHUI,
XapaKTepru30BaTh HMX COCTAB M BaKHEHIIME CBOWCTBA; ONPEAENATh BHUIBl XUMHUYECKHUX
cBsA3ed (KOBaJeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOAHAsS), THUIbl KPUCTAIUTMYECKUX
PEIETOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU;

- c(popMUPOBATH MPEACTABICHUSI: O XUMUYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XMMHUH B TTO3HAHUS SIBJICHUN TIPUPOJBI, B (HOPMUPOBAHUM MBITIICHHUS
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U KyJbTYpbl JUYHOCTH, €€ (PyHKLIHMOHAJIBHON TI'paMOTHOCTH, HEOOXOIMMOM Jisi peleHus
INPAKTUYECKHUX 3a/lad U HKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEJIE;

YMETh MPOBOJUTH PACUETHI MO XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSM XUMHUYECKUX
peakiuil ¢ HCHOJb30BaHUEM (DU3MUECKUX BEIWYHH, XapaKTEpPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00BEM (HOPMAaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; MCIOJb30BATh CUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl NPHHATHS DPEIICHUA B
KOHKPETHBIX )KU3HEHHBIX CUTYAaIUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX TPUMEHEHUEM

YMETh IUIAHUPOBaTb U  BBIIIOJHATh XHMHUYECKUH OSKCIEPUMEHT (IPEBpaLICHMUS
OpPraHMYECKUX BEIIECTB IPU HAarpEBAHMH, IOJYUYEHUE JITUJIEHA U HU3YUYEHHE €ro CBOMCTB,
KaueCTBEHHbIE PEAKIMH HA aJIbJIETH/IbI, KpaxMall, YKCYCHYIO KUCIOTY

JeHaTypanus OelIKOB IPU HarpEBaHUU, LIBETHBIE PEAKIIMH O€JIKOB; IIPOBOJNUThH PEAKIIUU
MOHHOTO OOMEHa, OINpeAeNsATh Cpely BOJHBIX PacTBOPOB, Kaue€CTBEHHbIE pEaKkLUU Ha
cyib(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH AMMOHHUS; PELIATh SKCIEPUMEHTAIbHbIE
3amaun no temam "Metamnel" u "Hemeramibl") B COOTBETCTBUM C INMpaBUJIAMU TEXHUKH
Oe3omacHOCTH TMpu OOpalleHWHd C BeleCTBaMU M Ja0OpaTopHble 00OpYIOBaHHUEM;
NPECTaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (opMe 3amlucH ypaBHEHUU
COOTBETCTBYIOIIMX peakluii U (opMyJIMPOBATH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

- yMETh aHAJIM3UPOBATh XHUMHUYECKYI0 HWH(GOPMALMIO, TMOJIy4aeMyl0 U3 Ppa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoi nHpopmanmu, cetb IHTepHET U Apyrue);

- BIaJIETh OCHOBHBIMM METOJAAMHM HAYYHOIO IIO3HAHMS BEIIECTB MU XUMHUYECKUX
ABJICHUH (HaOIIoIeHNEe, U3MEPEHNE, DIKCIIEPUMEHT, MOJEIUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI IO XUMUYECKUM (POpMyJIaM U YPABHEHHMSIM XUMHUYECKUX
peakuuil ¢ MCHOJIb30BAaHUEM (U3MUECKUX BEJIMYMH, XapaKTEPU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMaJlbHbIE YCJIOBMsI) ra3oB, KOJIMYECTBA
BEIIECTBA; MHCIIOJIBb30BATh CHCTEMHBIE XUMHYECKHE 3HAHMS JUIsl NPUHATUS pPELICHUM B
KOHKPETHBIX KU3HEHHBIX CUTYaLIUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHNE

- ¢(hopMHpPOBATH NPEACTABICHUS: 0 XUMHUYECKOIN COCTaBIISIONIEH €CTECTBEHHOHAYYHOM
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KapTUHBI MUPA, POJIM XUMUU B MO3HAHUM SBJIICHUA TIPUPOBI, B (QOPMUPOBAHUH MBIIILICHUS
U KYJbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBbHON TI'PaMOTHOCTH, HEOOXOIMMOM ISl pelieHus
MPAKTUYECKHUX 3a7a9 M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CpEJIE;

- YMeTh COOJIIOIaTh MpaBUia IKOJOTHYECKH I€JIECO00Pa3HOTO MOBEACHHS B OBITY H
TPYAOBOU JIEITETLHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYIKAIOLIEH IPUPOIHON
Cpebl; YYUTHIBATH ONIACHOCTDH BO3JACHUCTBHUS HA KUBBIE OPTaHU3MbI ONPEAECIEHHBIX BEIIECTB,

MMOHMMAasl CMBICJI TOKA3aTeNs MPEASIbHON TOMYCTUMOW KOHIICHTPAIUH

25



