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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,

4



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 CﬂOCOﬁCTByeT
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 | CoBpeMeHHast MO/ieNIb CTpOEHUS aToMa. CUMBOJIMYECKUN SI3BIK XUMUU. 2/0 JIP 7
3JIEMEHTOB U XVUMUYECKUH  BJEMEHT. DIIeKTPOHHAass  KOHPUTypaumus  aroMma.
NPUpPoAa XUMHYECKOI Knaccudukanmst XuMHUECKHX dJIEMEHTOB (S-, p-, d-dJI€eMEHTHI).
CBA3M Banentnsle 35eKTpoHBI. BaneHTHOCTh. DJEKTpOHHAs IpUpPoOaa
XUYUYECKON CBSI3U. ODJIEKTPOOTPULIATENBHOCTh. BHIBI XUMHYECKOH
CBsI3M (KOBaJICHTHAsI, MOHHASI, METAILTUYECKAsl, BOJOPOJIHAS) M CTIOCOOBI
ee o0pa3oBaHMs
JlaGopaTopHble pabOoThI
[TpakTrueckue 3aHATHS, B TOM YUCIIE B (OpME MPAKTHIECKOM MOATOTOBKH 2/2

I13Nel Pemenue 3ananuii Ha UCTIOIB30BAHUE XMMUYECKONH CUMBOJIMKH U
Ha3BaHUM COEMHEHUI IO HOMEHKJIAType MEXKIYHAPOJHOTO COI03a
TEOPETUYECKON U NPUKIIAJHON XUMHUU U TPUBUAJIBHBIX HA3BAHUM IS
COCTaBJICHUS] XUMHUYECKUX (POPMYJI IByXaTOMHBIX COETUHEHUN (OKCHIOB,
CyIb(QHIOB, THIPUIOB U T.II.) U APYTHX

HEOPraHUYECKUX COCAMHEHUH OTIEIbHBIX KJIACCOB.

II3Ne2 [IpakTuueckue 3a1aHus Ha YCTAHOBJIEHUE CBSI3U MEXy CTPOCHUEM
aTOMOB XMMHYECKUX JIEMEHTOB U

2/2




MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHUX SJIEMEHTOB U UX
COCJIMHEHUU B COOTBETCTBHU C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.

KonTtposnbHbie paboThI

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 1.2. Copnepxanue yueOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH 20 OK 02,0K 04,
Iepuoauveckuii OJITOTOBKU JIP 4
3aKO0H U TA0JIMIA JIP 7
JI.LA. Menjiesieena 1 | Ilepuoguueckas cuctema xummudeckux siemeHtoB J[.M. Menneneesa. 2/0

®u3NYECKU CMBICI
[lepuoguueckoro 3akona J[.JMI. MenneneeBa. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XHMHUYECKHUX OJEMEHTOB, O00pa3yeMbIX HMH
NPOCTBIX U CJIOXHBIX BEIIECTB B COOTBETCTBUU C MOJOXKEHHEM
XUMHUYECKOTO 3JIEMEHTA B [lepnonnueckoi CUCTEME.
MupoBo33peHueckoe W HayuyHoe 3HaueHue llepuonuueckoro 3akoHa
.. MenneneeBa. IIpornossr .M. MenaeneeBa. OTKpBITHE HOBBIX
XUMUYECKUX  DBJEMEHTOB. PelieHue MpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUil Ha XapakTep XHUMHUYECKHUX JJIEMEHTOB
«Merannnueckue / HEMETaIJIMYECKUE CBOMCTBA,
3EKTPOOTPHUIIATENFHOCTh XUMHUYECKHUX JIEMEHTOB B COOTBETCTBHHU C UX
3JIEKTPOHHBIM CTPOCHUEM U TMOJI0KEHUEM B IEPUOUYECKON CUCTEME
xuMudeckux 3yemenToB /.M. MengeneeBay

JlaGopaTopHble pabOoThI *

[TpakTrueckue 3aHATHs, B TOM YUCIIe B pOpMe MPAKTHIECKON MOATOTOBKH *[x

KonTtposbHbie paboThl *

CamocrosTenbHas paboTa 00yJaromuxcs *

Paznen 2 Xumnueckue peakimum 10/0
Tema 2.1 Copnepxanue yueOHOTO Marepuana, B TOM 4Yucie B (OopMe MPaKTHUECKOH 4/0 OK 02,0K 04,
THunbl XUMHYECKUX IOJTOTOBKU JIP 4
peakuuii. | | Knaccupukarmss ©W  THOBI  XMMHYECKHX PEaKIMii  C  yYacTHeM 2/0 JIP 7




Heopranuyeckux BemiectB. (CocTaBieHUWE  ypaBHEHUH  peakiui
COCIMHEHUS, PA3JIOKECHUS,  3aMeIIeHus, OOMeHa, B T.4. PEaKIUil
TOpPEHUS], OKUCIICHHSI- BOCCTAHOBJICHUSI.

YPaBHeHI/ISI OKHCJICHUA-BOCCTAHOBJICHUS. CreneHsn OKHUCJICHHUA.
Oxucnutens u BoccraHoBUTeNb. (CocTaBleHHEe U ypaBHUBaHHUE
OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCETOAOM JBJICKTPOHHOI'O
Oamanca. OKHCINTENIbHO-BOCCTAHOBUTENIbHBIE pEakUUu B TPUPOJIE,
MPOU3BOACTBCHHBIX IIPOHCCCaX U KHU3HCACATCIBbHOCTH OPraHu3MOB
BEIIIECTB.

JlaGopaTopHble pabOoThI

[IpakTuyeckue 3aHATHSA, B TOM YHcie B GOopMe MPAKTUUYECKOH MOATOTOBKU
113 Ne3 KonnuecTBeHHbIE OTHOLIEHUS B XUMHUH.

OcCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHM M PACYETHI 110 YPABHEHUSAM
XUMHYECKUX peakuuii. Moap Kak eAuHMIA KOJIMYECTBAa BEIIECTBA.
MousipHast Mmacca. 3aKOHBI COXpaHEHUsI MacChl M DHEPTHH. 3aKOH ABOIajpo.
Mossipabiii 00beM ra3oB. OTHOCUTENBHAS IUIOTHOCTHh Ta30B. Pacuersl mo
YpaBHEHHMSIM XUMHUYECKUX PpEaKIHil C HCIOIB30BAaHMEM MAacchl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMUYECTBA BEIIECTBA.

2/0

KonTtposnbHbie paboThl

CamocrosTenpHas paboTa 00yJaronuxcst

Tema 2.2.
DNEKTPOIUTHYECKAS
T CCOLMALUS

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (opMe MPaKTUUECKON
MOITOTOBKH

6/0

1 | Teopust >AEKTPOIUTUUECKON auccouuanuu. HWOHBIL. DJIEKTPOJIUTHI,
HEAIEKTpoNuThL. Peaknuu woHHOrO oOMeHa. CocTaBlieHHE peakiuit
HOHHOTO OOMEHa MyTeM COCTAaBJICHUS WX TIOJHBIX W COKPAIICHHBIX
MOHHBIX ypaBHEHUM. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHus Ha
COCTAaBJICHHE MOHHBIX PEAKIIHI

2/0

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

2 | CocTaBieHHE HOHHBIX pPEaKIUi

2/0

JlaGopaTopHble pabOoThI

[IpakTUyeckue 3aHATHS, B TOM YUCIE B OpMe MPAKTHUECKON TTOTOTOBKU

0/0

CamocrosTenbHas paboTa 00yJaromuxcs
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KonTtponbhsie padoTsl Nel CtpoeHue BeniecTBa 1 XUMHUECKUE PEaKINH

2/0

Paznen 3 Ctpoenne u cBO

ficTBa HCOPIraHnvIeCKUX BCHIECCTB

16/6

TeMma 3. 1.
Knaccudukanus,

Conepxanue yuyeOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
MOJITOTOBKH

4/0

HOMEHKJIaTypa 1
CTPOCHHE
HEOPraHUYECKUX
BEIIECTB.

1 | Ilpeamer Heopranumueckoil xumun. Kiaccudukanus HEOpraHUYECKUX
BemecTB. llpocteie u crnoxHble BemiecTBa. (OCHOBHBIE KJIACCHI
CIIO)KHBIX  BEIIECTB  (OKCHJIBI, THAPOKCUIBI, KHUCIOTHI, COJH).
B3anuMoOCBsI3b HEOPraHMYECKUX BEIIECTB. ATperatHble COCTOSIHUSA
BemecTBa. Kpucrammmueckue #  amopdHBIE BemlecTBa. [HIIBI
KPUCTAIJIMYECKUX pEHIeTOK (aToOMHasl, MOJIEKyJsipHasi, HOHHas,
MeTaJuIn4ecKas). 3aBHUCUMOCTh (PH3MYECKUX CBOWCTB BEIIECTBA OT
TUNA KPUCTAUIMYECKOM  pEHmIeTKH. 3aBUCUMOCTh  XUMHUYECKOU
AKTUBHOCTH BELIECTB OT BHMJAa XUMHUYECKOM CBSI3M M THUNA
KpUCTAJIIMYECKON pemeTKu. [IpuanHsl MHOrooOpasusi BElEeCcTB

2/0

JlaGopaTopHble pabOoThI

[IpakTuueckue 3aHATUSA, B TOM 4ucie B (opMe MpaKTHUECKOH MOJATOTOBKU
I3 Ne4 HomeHkaTypa HEOPraHUYECKUX BEILIECTB!

Ha3BaHME BEILECTBA UCXOS U3 UX XUMHUYECKON (hOPMYJIbI MIIM COCTABIICHUE
XUMHUYECKON (OpMYITbI UCXOJS M3 Ha3BaHUS BEIIECTBA MO0 MEXIYHAPOTHOU
(MIOTTAK) munu TpuBHaIbHOW HOMEHKIIATYpE.

Pemenne mpakTUYeCKMX 3aJaHWi MO KiIacCU(PUKALNUW, HOMEHKIAType H
XUMHYECKUM (POopMysaM HEOPraHMYEeCKMX BELIECTB Pa3INYHBIX KJIACCOB

(yrapHelii Ta3, yriaeKUCIbIA ra3, aMMHaK, TalleHas W3BECTh, HeramieHas
U3BECTh, NMUTHhEBAs COAA W JPYTUX): Ha3blBaTh W COCTaBIATH (POPMYJIbI
XUMHYECKHUX BEIIECTB, ONMPEACIIATh MPUHAICKHOCTD K KJIAcCy.

Hcrounnku xumMuveckoil mHpopManuu (CpeacTB MacCoBOM HMH(POPMAIINH,
cetb Wurepner wu gapyrue). Ilowck wuHoOpmanmuu 1O Ha3BaHUSM,
HuaeHTU(HUKATOpaM, CTPYKTYPHBIM (hopMyJiam.

2/2

KonTtposnbHbie paboThl

CamocrosrenbHas paboTa 00yJaromuxcs

OK 02,0K 04,
JIP 4
JP 7

12



Tema 3.2.
duznko- xumMuuecKue

Conepxkanne y4eOHOro maTepuaiia, B TOM 4ucie B (opMe MPaKTUUECKON
MOJITOTOBKH

CBOICTBa
HEOPraHUYeCKuX
BEILIECTB

U | Meramm, Obume Qu3nyeckre ¥ XMMUYECKHE CBOMCTBA MeTalloB. CriocoObl

HOIy4YeHHUs. 3HAUEHUE METAUIOB ¥ HEMETAIOB B IIPUPOJE M JKU3HEAEATENBHOCTH
yenmoBeka M opraHum3MoB. Kopposus MeTamnoB: BHABI KOPPO3UH, CHOCOOBI
3aIIUTHl METAJUIOB OT KOPPO3UHU

12/4

2/0

2 | Hemerame. OGmue (u3nyeckue M XUMHYECKHE CBOICTBA HEMETAJIOB.
Tunnunsie cBoiictBa HemerammoB IV— VII rpynmn. Knaccuduxamus wu
HOMEHKJIATYpa  COEIMHEHHH  HeMeTalioB.  KpyroBopoTsl — OGMOreHHBIX
3JIEMEHTOB B IPUPOJIE

2/0

3 | Xummueckue CBOWCTBA OCHOBHBEIX KJIACCOB HEOPTaHHUCCKHX BELICCTB
(OKCHIIOB, THAPOKCHUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
W3MEHEHUN CBOWCTB MPOCTHIX BEIICCTB, BOOOPOAHBIX COCHHHCHHﬁ,

2/0

JlabopaTopubie pabOTHI

[IpakTuueckue 3aHATHS, B TOM 4uCi€ B (hopMe MPaKTUYECKON MOATOTOBKH
II3 NeS5 CocraBineHne ypaBHEHHH XUMHUYECKMX peakUUd € ydacTueM
MPOCTHIX U CJIOKHBIX HEOPTaHUYECKUX BEIIECTB:

METaJUIOB M HEMETAJIOB; OKCHIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOpPraHMYeCKHUX KHUCJIOT, OCHOBaHMH U  aM(pOTEpHBIX
TUIPOKCHUI0B; HEOPIraHUYECKUX COJIEN, XapaKTEPU3YIOIIMUX UX CBOMCTBA.

113 Ne6 Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA
CBOIMCTBA, COCTaB, IMOJIyueHHE U O€30MacHOE HUCMOJIb30BAaHUE BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOHN EATEIHOCTH YeIOBEKa

2/2

2/2

CamocrosTenpHas paboTa 00yJaronuxcst

Kontposnbabie paboTel No2 CBoiicTBa HEOPTaHMYECKUX BEIICCTB

2/0

OK 02,0K 04,
JIP 4
JP 7

Paznen 4 Ctpoenne u cBO

HCTBA OPraHMYeCKUX BelleCcTB

22/4

Tema 4.1
Knaccudukanus,

Copnepxanue yueOHOro marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
OJITOTOBKH

6/4

CTPOCHUE U

1 | [losBneHne M pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. IIpenmer

HOMEHKJIaTypa

OpPraHM4YecKod XMMHHM. MeCcTO W 3HaYeHUuEe OPraHNuvyecKod XUMHHU B

2/0

OK 02,0K 04,
JIP 4
JP 7
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OpTraHUYC€CKUX BECIICCTB

CHUCTEME €CTECTBEHHBIX HAYK.

XVMHYECKOE CTPOEHUE KaK MOPSIIOK COCIUHEHUS] aTOMOB B MOJIEKYJIE
COIIACHO MX BaJICHTHOCTH. OCHOBHBIE

MI0JIO’KEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUUYECKUX COEIMHEHUI
A.M. bytnepoBa. YriepoaHslit

CKEJIET OpPraHM4ecKON MOJIEKYJbl. 3aBHCHUMOCTh CBOWCTB BELIECTB OT
XMMHYECKOTO CTPOCHUS MOJIEKYJL.

H3omepus u U30MepHI.

[TonsitTue o  QyHkmmoHampHOW rpynme. Pagwkan.  [IpuHIUIBL
KJIacCU(UKALUU OPraHUYECKUX COSIUHEHUH.

MexnyHnaponHas  HOMEHKIATypa W IPHUHLIMIBI  HOMEHKIJIATYPHI
opranuveckux coenuHenuil. [lonstue o6

a30TCO/EpKaIUX COEAMHEHUSIX, OMOJIOrMYECKH aKTHBHBIX BEILECTBAX
(yrneBogax, xupax, Oenkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUAX (MoHOMED, IOJINMED,
CTPYKTYPHOE 3B€HO)

JlabopaTopHnast pabota

[IpakTuyeckue 3aHATHSA, B TOM 4Hcie B GOopMe MPAKTHUYECKOH MOATOTOBKU
I3 Ne7 Homenkiarypa  OpraHMYECKHX COCMHEHMI OTAEJBHBIX
KJIaCCOB (HaCBIH_IeHHBIe, HCHACBIIIICHHBIC u apoOMaTHU4YCCKUC
YIJIEBOAOPOABl, CHUPTHI, (EHOJBI, albAETHAbI, KETOHbI, KapOOHOBBIE
KHUCJIOTHI U JIp.)

II3 Ne8 CocraBneHnre MOTHBIX W COKPAIICHHBIX CTPYKTYPHBIX (GopMy
OpPraHn4YCCKUX BCIHICCTB OTHACJIBbHBIX KJIACCOB, MCIIONB3YySA HUX HA3BAHHUA I10
CUCTEeMAaTUYEeCKOM M TpUBUAIBHOW HOMEHKJIAType (ITHJIEH, AaleTHJIEH,
rIUepuH, GeHon, GopManbaerua, YKCyCHas KHCIOTa, TIHIMH). PacueTs
npocTeuiel GopMyibl OPraHMYECKOW MOJIEKYJIbI, HCXO/ISI U3 DJIEMEHTHOTO
cocrasa (B/)

2/2

2/2

KonTtposbHbie paboThl

CamocrosTenpHas paboTa 00yJaronuxcst

Tema 4.2.
CaoiicTBa

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HOpMe MPaKTUYECKON
MOATOTOBKH

1010

OK 02,0K 04,
JIP 4
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OPTraHUYECKHUX
COE€IUHEHUN.

DU3NKO-XUUNYECKHE CBOMCTBA OPraHUYECKUX COCAUHEHUN OTIEIIbHBIX
KJaccoB (0COOEHHOCTH KiacCH(UKAMU W HOMEHKIATYpbl BHYTPH
KJlacca; TOMOJIOTHYECKMH psa W obmias  Qopmyna, wu30Mepus;
dusznyecKrue CBOICTBA; XMMHUYECKHUE CBONCTBA; CIOCOOBI MOYYCHHUS):
— npelelbHble  YIIEeBOAOPOAbl (alKaHbl M IUKIIOAJIKAHBI).
lopenne MeraHa Kak OJWH U3 OCHOBHBIX HWCTOYHHKOB TeIUia B
MPOMBIIIIEHHOCTH U ObITy. CBOMCTBa NPHUPOIHBIX YIJIEBOAOPOJIOB,
HAXO0XJICHUE B IPUPOJIC ¥ PUMEHEHHE aJTKaHOB;

— HempeAenbHbIe  (QJKeHBI, QJIKWHBI W  alKaJIuCHbl) W
apoMaTHYeCKHe yTIeBOI0poabl. ['opeHue aneruneHa

KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIrO IUIAMEHU IS CBApKU U PE3KU
METAJIJIOB

4/0

Kucnopoaconepsxamue coenunenus (CIUPTH U QEHOIBI, KAPOOHOBBIE KUCIOTHI
U 9QupBL, abACTHIB M KETOHBI, JKHpPBI, YIieBoAbl). IIpakruueckoe
NpUMEHEHHEe  JTHIEHINMKONSA,  rmiepuHa,  ¢exoma.  [Ipumenenue
bopmanpaerusia, aneTantbAeTuIa, YKCYCHOM KUCIOTBL. MbUTa Kak CONH
BBICIIAX KapOOHOBBIX KUCIOT. MOOIIIME CBOMCTBA MBLIA.

3afaHusd Ha COCTAaBJIEHUE YPaBHEHMN XUMUYECKHX PEAKLUM C y4acTHEM
OpraHMYEeCcKHX BEIECTB HA OCHOBAHMU UX COCTaBa U CTPOEHHS

20

A3orcomepkamme  coemuHeHUs  (aQUHBI M AYMHOKHCIOTHI,  OCNKH).
BricokoMonekyspHble  COeMHEHUs. (CHHTETHYeCKHe U OMOJOTHYecKHU-
akTHBHbIE). MoHOMep, monuMep, CTPYKTypHOEe 3BeHO. Ilonmmmepuzaius
ATHJIEHA KaK OCHOBHOE HAIIPABJIEHUE €r0 HCIIOJIb30BAHUS.

['enernyeckas CBA3b MEXAY KJIACCAMH OPraHUYECKHX COCAMHEHHMI

3agaHus Ha COCTAaBJICHHE YpPABHEHHM XHUMHUYECKHX PpEAKIHA C
y4acTHEM OpPraHMYeCKUX BEIIECTB Ha OCHOBAaHUM HMX COCTaBa H
CTPOEHHUS

2/0

CocraBneHue cxeM peakuuil (B TOM 4MCIE MO MHPEUIOKEHHBIM LENOYKaM
NPEBPALLEHUI), XapaKTEPU3YIOWIMX XHUMUUYECKUE CBONCTBA OpPraHMYECKHX
COCJMHEHHIl OTHENbHBIX KIACCOB, CMOCOOBI MX MOIy4YEHHS U Ha3BaHHE
OPraHMYECKUX COCAMHEHUM 110 TPUBHAIBHOM WIM  MEXKIYHApPOIHOH
CHCTEMATUYECKON HOMEHKJIIATYPE.

Pemienne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUM HAa CBOMCTBA

2/0

JP 7

JP 9
JIP 10




| opraHmYecKHX COeMHEHHIT OTCNBHBIX KIACCOB
JlaGopaTopHble pabOoThI *
[TpakTHyeckue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU *[E
KonTtposbHbIe pabOThI *
CamocrosTenbHas paboTa 00yJaromuxcs *
Tema 4.3. Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HOpMe MPaKTUYECKON 6/0 OK 02,0K 04,
Wnentudukanus [IOArOTOBKH JIP 4
OpraHniCCcKuX 1 Broopranudeckie coequHEHHs. IIpuMeHeHMe M OHOJIOrMUYecKas 2/0 JIP7
BCIICCTB, X SHATCHUC 1 posb yriueBogoB. OKHCICHUE YIJICBOJOB HWCTOYHUK JSHEPTHU IKUBBIX JIP9
NPUMCHCHHE B OBITY U oprann3MoB. O0nacTi MpUMEHEHNsT aMUHOKHUCIIOT. [IpeBpamienus OenxoB JIP 10
MIPOU3BOJICTBEHHOM UM B opranusme. buonormyeckue (yHKIIUM OENKOB.
JIESITETbHOCTH YeIIOBEKA. buonornyeckue ¢byHKImu Kupos. Porb
OpraHM4ecKOil XMMHHU B pelIeHHH MpolieM NuieBoi 6e30macHoCTH
2 Ponp opranudeckoidl XuMHH B pENICHMH MPOOIEM SHEPreTHYECKOM 2/0
0e301MacHOCTH, B Pa3BUTUM MEIULHHBI, CO3JaHWM HOBBIX MAaTEpUAJIOB,
HOBBIX HCTOYHHKOB JHEPTUH (AIbTEPHATHBHBIC HCTOYHUKH SHEPTHUN).
OmnacHocTh BO3JEHCTBUS HA UBbIE OPraHU3MBl OPraHUYECKHX BELIECTB
OTZENBHBIX KJIacCOB (yrneBooposl, CIIUPTBHI, (benonsl,
XJIOPOPraHUYECKUE NTPOU3BOIHBIE, ANBAETUABI U JIP.), CMBICI ITOKa3aTes
peIeIbHO AOMYCTUMON KOHIIEHTpalluu
JlabopaTopubie pabOTHI *
[TpakTHYyecKue 3aHATHs], B TOM YUCie B popMe MPAKTHUECKON OATOTOBKU *[E
Kontponbabie paboThl Ne3 CTpyKTypa ¥ CBOWCTBA OPTaHMYECKUX BEIIECTB 2/0
CamocrosTenbHas paboTa 00yJaromuxcs *
Paznen 5 Kunernueckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MNPOTEKAHMS XMMHYECKHX 4/0
peakuuii
Tema 5.1. CkopocTb Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (opMe MPaKTUUECKON 4/0 OK 02,0K 04,
XUMHYECKUX PEaAKIUM. OJTOTOBKU JIP 4
XUMHYECKOE 1 CKOpOCTh pEaKIiu, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (PAKTOPOB: 2/0 JIP 7
paBHOBECHE. IIPUPOJBl  PEAarupyroIIMX BEIIECTB, KOHLEHTPALMH PEarupyronmx JIP 10
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BEIIECTB, TEMIEpaTypbl M IUIOL[AJUd PEaKIUOHHOW MOBEPXHOCTH.
TennoBble 3 (HeKTb XUMHUUECKUX peaKIfidi. DK30- U IHAO0TEPUHNUECKUE,
peaKIuu.

OOpatuMocTh peakiuidi. XMMHYECKOE PAaBHOBECHE W €ro CMEIICHHE
1OJ ACUCTBUEM Pa3IMUYHBIX (PAKTOPOB (KOHLIEHTpPALUS PEAreHTOB WIIU
NPOAYKTOB pEakUuH, JaBJICHUE, TeMIleparypa) s CO3JaHUs
ONTUMAIBHBIX  YCIOBUM HNPOTEKaHHA XMMHYECKHX  IPOLECCOB.
[punnun Jle 1JJatense

Pemennie mpakTHKO-OPHUEHTUPOBAHHBIX 33aJlaHUI Ha aHaN3 (PaKTOPOB,
BJIMAIOIIUX Ha HU3MCHCHHUC CKOPOCTU XUMHYECKOUI pcakuuu, B T.4. C
MO3UIMI SKOJOTUYECKH 1eJIeCO00pa3HOro TMOBENEHUsT B OBITY H
TPYAOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHS CBOErO 3J0POBbS U
OKPYXaIoIIel TPUPOIHON CPEIbI.

PemieHne MpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN HAa IPUMCHEHHUE
npunnumna Jle- Illarenbe nns HaX0XKIEHUS HAMpPaBICHUS CMEIICHUS
paBHOBECHUS] XUMHUYECKOW pPeakluu U aHalu3 (aKTOPOB, BIUSIOUINX HA
CMeEIlIeHHEe XUMHYECKOTO PaBHOBECHS

2/0

JlaGopaTopHble pabOoThI

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

*/*

KonTtposnbHbIe pabOThI

CamocrosrenbHas paboTa 00yJaromuxcs

Pa3nen 6 PacTBopbl

4/0

Tema 6.1.
ITonsiTHe 0 pacTBOpax

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HOopMe MPaKTUUECKON
MOATOTOBKH

4/0

1

PactBopenune kak (usuko-xumuveckuid mporecc. PactBopbl. CriocoOsr
IIPUTOTOBJICHUSL ~ pacTBOpoB.  PactBopumoctb.  MaccoBas — 1oud
pacTBOpeHHOro BemecTBa. CMBICI MTOKA3aTeNsl MPEAEIbHO JOIYCTUMOM
KOHILEHTPAallud M €ro HCIOJb30BaHUE B OLEHKE HKOJIOIMYECKON
0€30I1aCHOCTH.

[IpaBuna SKOJOTMYECKH LEJIECOO00pa3HOro TIOBEACHUS B OBITY U
TPYZIOBOM JIE€ATEIBHOCTH B LEISAX COXPAHEHHsS CBOErO 300pPOBbS M
OKPYXKaIOIIEH MPUPOAHON CPEbl; ONACHOCTh BO3JCHCTBHS HA >KUBBIE

2/0

OK 02,0K 04,
JIP 4
JP 7,
JP9
JIP 10
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OpTraHHU3MbI OIIPEACIICHHBIX BCIICCTB.

2 | Pemenue mnpakTUKO-OPMEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUN  Ha 2/0
pacTBOpbI, HUCHOJb3yeMble B  OBITOBOH M  NPOU3BOACTBEHHON
JeSITENIbHOCTH YEeIOBEKa
JlabopaTopHnast pabota *
[TpakTHyecKkue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU */k
KonTtposbHbIe pabOThI *
CamocrosrenbHas paboTa 00yJaromuxcs *
Pa3nen 7 Xumust B ObITY M IPOU3BOACTBEHHOM /1eSITEIbHOCTH Ye10BeKa 6/6
(ITpodeccuonaibHO- OPMEHTHPOBAHHOE COEPKAHME)
Tema 7.1. Copnepxanue yueOHOTO mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH 6/6 OK 02,0K 04,
Xumus B ObITY U IOJTOTOBKU JIP 4
MIPOU3BOACTBEHHOMN 1 | HoBeillume  mOCTHXKEHUS  XUMHYECKOM HAyKM M XUMHYECKOH 2/2 JIP 7
JIEATEIIbHOCTH YeI0BEKa TeEXHONOrMH. Poilb XUMHH B 00€CI€YeHHST  DKOJIOTHYECKOMH, JIP 9
SHEPreTHYECKOW M THIIEBON O€30MacHOCTH, Pa3BUTUU MEIUIIMHBI. JIP 10
[IpaBuiia moucka v aHajlnM3a XUMUYECKON MHGOpMAIUU U3 PA3IUYHBIX
UCTOYHUKOB (Hay4Hass u y4eOHO-HaydHas JHTepaTypa, CpEAcTBa
MaccoBoi nHpopmaruu, cetb MIHTEpHET)
2 | I3 Ne9 Ilouck u aHanu3 KEMCOB O MPUMEHEHUU XMMHUYECKHUX BELECTB 2/2
M TEXHOJIOTHH C ydeTroM Oymymieil mpodecCHOHATIbHON JeATeIbHOCTH
M0 TeMaM: BaXHEHINNE CTPOUTEIbHBIC MAaTePHAIIbI, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuallbl AJisl AJIEKTPOHUKH,
HAHOMAaTepHallbl, TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKHA DHEPTUH,
OpraHMYeCcKUe U MHUHEpallbHble YI0OpeHHUs, IeKapCTBEHHbIC BEUIECTBA,
OBITOBAst XUMHUS.
I3 Nel0 3ammra: I[IpeacraBieHne pe3ynbTaTOB pPEUICHUs 3aJaHU B 2/2
¢dbopmMe MUHH-TOKJIJIA C Ipe3eHTaluei
JlabopaTopubie pabOTHI *
[TpakTHYeckue 3aHsATHs], B TOM YKCie B popMe MPAKTHUECKON OATOTOBKU *[E

KonTtposbHbIe pabOoThI
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CamocrosTenbHas paboTa 00yJaronuxcst *
Tema Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HOpMe MPaKTUUECKON 2/0 OK 02,0K 04,
JAudppepeHUpoBaHHBIN | TOATOTOBKU JIP 4
3a4er JIP 7
JIP 9
JIP 10
*/*
JlabopaTopubie pabOTHI *
[TpakTHyecKue 3aHATHs], B TOM YUCie B popMe MPAKTHUECKON OATOTOBKU 0/0
CamocrosiTenpHas padoTa 00yJaronuxcs:
%
Bcero: 72

3. YCJIOBUS PEAJIU3ALIUU PABOYEN ITPOT'PAMMBI YYEBHOI'O TIPEJIMETA

3.1. TpeboBanusi K MUHMMAJLHOMY MATEPHAJIBLHO — TEXHUYECKOMY 00ecreYeHM 0.

Peanuzamus nporpammsl rpenMera TpedyeT HaIU4Yusl KaOMHEeTa XUMHUH.

OOopynoBanne y4deOHOro kab0uHera: ydeOHONpaKTHUYECKOoe U YyueOHOJabopaTtopHoe oOOpynoBaHHe, MIKadbl — 2 MIT.,
KOMITbIOTED - | 1T, mpuHTEp — 1 WIT., cTOM NpenoaasaTesns — | mWT., CTya npenogaBareis -1 mT., CToibl 111 CTYAEHTOB — 16 mT.,

CTYJIbsl U1l CTYJIEHTOB — 24 1T, cTeH 1-13 1miT.

OcHOBHOe 000pyI0BaHUE: KOMIUICKT Y4€OHO-METOAMYECKON TOKYMEHTAIIMU, TUIAKTUUECKUE MaTepUasbl, J1EMOHCTPAIMOHHbIE
CpEACTBa, IIPE3CHTAINH, FIICKTPOHHBIE YUCOHUKHU, TAOTHIIbI.
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JleMOHCTpallHOHHBbIE CPeACTBA 00YUEHUSsI:

Habop mkoneHbIi gemoncTpanmonnbiii HITXJI, yue6HOe o0opynoBaHue Juisi TPOBEACHUS JTA0OPATOPHBIX OIBITOB, IJIAKATHI 1O
TUCHUIUIMHE XuMUsl, TaOmumpl 1Mo XuMmuu (B ydeOHHMKax), Tabmunbl Xumus (20 IMITyK), YHUBEpCAIbHBIE KOMILJIEKTHI,
MYJIbTUMEANIHBIE 00yYaroIIye MporpaMMbl, JIEKTPOHHbIE YUEOHUKU U MPE3CHTAllMH, ay/IM0 M BUJEO MaTEepUabl, KOJJIEKIUS
Yyryn u crane. Komnekuus Bonokna. Komnexnuss Mertamnsl. Komnexkius Hedrs. Komnexmus [Tnactmacesr. Habop Ne 12 BC
Heoprannueckue BemectBa anst gemoHctpauuud onbiToB. HaGop Ne 11 C Conm nns nemonctpanuu onbitoB. HaGop Ne 7 C
Munepansabie ynoopenusi. Habop Ne 9 BC O6pa3isl Heoprannueckux Bemiects. Habop Ne 13 BC IManorenunast. Habop Ne 14 BC
Cynbdartsl, cynbdutsl, cynspuasl. Hadop Ne 17 C Hutpatsl (60abmoii ¢ cepedpom). HaGop Ne 18 BC Coenunenusi xpoma.
Ha6op Ne 19 BC Coenunenust mapranna. Ha6op Ne 20 BC Kucnotsl. Habop Ne 8 C MoHuUTHI.

3.2.AndpopMannoHHoe odecneyeHue 00y4eHmsl.

nepeuyeHb y4eOHBbIX HU3JIaHUW, DJIEKTPOHHBIX W3JaHUM, SJEKTPOHHBIX M MHTepHeT-pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM,
ANEKTPOHHO-OMOMMOTEUHBIX CHUCTEM, BEO-CHUCTEM JUIsl OpraHU3allud JMCTAHIIMOHHOTO OOY4YeHUs M YINpaBICHUS WM,
UCIIOJIb3yeMble B 00pa30BaTeIbHOM IPOIIECCE KaK OCHOBHBIE U JOTIOJIHUTEIbHbIE HCTOUHUKH.

OCHOBHBIE HCTOYHUKH:

1. Xumus. bazoBsiid ypoBeHb. 10 ki1.: yaeOnnk/O.C.I"abpuenss.- 9-e uzn., crepeotuin.- M.:JIpoda,2021 - 192 c.
2.Xumus. bazosbiit ypoBenb. 11 ki1.: yueonux/O.C.I'abpuensn.- 9-e uzn., crepeorun.- M.:lpoda,2022 - 224 c.

JlonoJIHUTEIbHbIE HCTOYHUKU:
1 . Xumus 10 xn.: Yuebnuk. bazossiit yposens / O.C. I'abpuensa. — M.: Jlpoda, 2017.- 192 c.
2. Xumus 11 xi.: YueOnuk. bazoseiit yposens / O.C. 'abpuensa. — M.: llpoda, 2017.- 224 c.
3. Xumus: TecThl, 3a7a4u 1 yrnpaxuenus: yueo. [Tocooue/ O.C. I'abpuensH.- 5-e uza. — M.: Jlpoda, 2017.- 336 c.
4. Xumust: mpaktukyMm: yue6. [Tocobue / O.C. I'abpuensH.- 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 3ajianuii mo xumun/ Epoxun FO.M. - 2-e u3a., crep. — M.: Axkanemus, 2014. — 128 ¢
8.boromonora U.B. Heopranunueckas xumus: yueoHoe nocodue / 1.B. boromonosa. — M.: Anbsha — M: UHOPA — M, 2009.
—336 c.: un. _ (ITPODOUJIb)
9. Xumus: yueonuk/ ['abpuensu O.C., Octpoymo U.I'. - 9-e uzn., crep. — M.: U1 Akanemus, 2011. — 336 c.
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10.Xumus. 10 kimacc: yue6. s obmeoOpazoBatenbHbix yupexaeHuit/ ['abpuensa O.C., Mackae ®@.H, [Tonomaper C.10.,
Tepenue B.U; - 6-e uzn., crepeorur. — M.: Jlpoda, 2005. — 300, c.: um.

11.Xumus. 10 kiacc. ba3oBeiii ypoBeHb: yuel. s obmeoOpasoat. yupexaenuit/ I'abpuensa O.C. — 3-e uza., nepepad. —
M.:Ipoda, 2007. — 191, c. : un.

12. Xumust: yueb. mns crya. mpod. yue6. 3aBepenuit / O.C. INabpuensu, U.I'. OctpoymoB. — M.: UznaTenbckuii MeHTP
«Axkagemus», 2009, 295 c.

13.IIpakTrKkymM 1O OOIIEH, HEOPTAaHUIECKONM W OPTaHMYECKOW XUMHH: y4eO TocoOue ISl CTYyJACHTOB YUPEKICHHHA CpPE.
npod. obpazosanus./ 'abpuensa O.C., OctpoymoB WU.I'., Jlopodeea H.M. - 5-e¢ uzn., crep. — M.: U3narensckuii meHTp
«Axamgemus», 2011. — 256¢.

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

15. Xumust 11 mpenoaaBaresisi: yueOHo-Meroaudeckoe nocooue / O.C. IN'abpuens, I'.I'. JIsicoa — M.: M3natenbckuii 1eHTp
«Axanemus», 2006, 280 c.

16.HacronpHas kaura yuurtens xumun: 10 kimacc / O.C. IN'abpuensn, U.I'. OctpoymoB — M.: Jlpoda, 2006, 113 c.

17.. Hactonbnas kaura yuutens xumuu: 11 kmacc: B 2 4. / O.C. I'aGpuensu, I'.I'. JIpicoBa, A.I'. BBeaenckas — M.: [poda,
2006, 314 c.

18.00yuenne xumuu Ha ocHoBe MexnpeamerHor uHrerpauuu / H.E. Ky3nenoa, M.A. Illlaranos. — M.: Benrtana-I'pad,
2006, 327 c.

19. Xumus B Tabnuiax. CrpaBounoe mocooue/ Haconora A.E. - M.: JIpoda, 2000 (351ekTpoHHOE YIeOHOE N31aHNE)

20.Oprannueckass xumus 11 kmacc. ba3zoBblif ypoBenb: Yueb. nns oOumieoOpasoBarenbHbIXx — yupexaenuit /M.
Hoommnckuii, H.C. HoBommuckas. — 3-e uza. — M.: OOO «Tun «Pycckoe ciioBo» - PCy, 2009. — 176¢.

21.XuMHg U HMCKYCCTBO: OpraHM3aTOp-MpakTUkyM it ywammxcsi 10-11 kmaccoB o0mieoOpa3oBaTenbHBIX YUPEKICHHM/
Turoa U.M. - M.: Bentana-I'pad, 2007, 310 c.

22.06mas Xumus. COoopHuk 3amad u ynpaxaeHui: Yueo. [Tocooue/ Xomuenko N.I'. — M.: OOO «M3narensctBo HoBas
Bonnay. M3gatens Ymepenkos, 2006 — 256c¢.

23.Xumus B mikoisie. HaydHo- TeopeTudeckuii U MeToandecKui skypHai. M3narenbcTBo «LleHTpXuMIIpeccy.

HNHTepHeT — HCTOYHUKU:
1. http:// www. alleng.ru
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2. http:// www.him help.ru
3. http:// www.hemi. nsu.ru
4. http:// www.ruscopybook.com.

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJMETA

KoHTposib M omeHKa pe3yJabTaTOB OCBOEHHUS y4eOHOro MpeaMeTa OCYIIECTBISIETCS IMpernojaBaTelieM B IIPOIECcCe
MPOBEJCHUS TEOPETUUECKUX U MPAKTUUECKHUX 3aHATUH, MU PepeHIupOBaHHOTO 3aUeTa.

@opMbI 1 METOABI KOHTPOJISA U
OIleHKHU MpeIMeTHBIX
pe3yJbTaTOB 00yUeHUsI

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs
(ocBOCHHBIE YMeHMS, YCBOCHHbIE 3HAHUS), C Y4€TOM JUYHOCTHBIX pPe3y1bTaTOB

B pe3yabTaTte ocBoeHMs y4e0OHOT0 MpeMeTa BHIYCKHUK HA 0230BOM YPOBHe
HAYYMJICH: - BJIQJIETh CUCTEMOIN XMMUYECKUX 3HAHUW, KOTOPasi BKIIIOYAET:
OCHOBOIIOJIATAOIINE TTOHATHS (XUMUYECKUH JJIEMEHT, aTOM, dJIEKTPOHHAs1 000JI09Ka aToMa,
s-, p-, d-DJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
37eKTPOOTPHLATETLHOCTD, CTENEHb OKUCIIEHHs, XUMUYECKas CBA3b, MOJIb, MOJISIpHAs Macca, | [IpOBEpKa IOMAIIHEro 3a1aHus.

MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKeeT, QYHKIIMOHAIbHAS TPYIa, paJauKall, H30Mepus, TectupoBanue.

M30Mepbl, TOMOJIOTHYECKHIT PSiI, TOMOJIOTH, YIII€BOIOPOIBI, KUCIOPO/- M a30TCOAEpKAIIUe | 3ALIUTa IPAKTHIECKOH paboThl.
COoeIMHEHHUsI, OMOJIOTUUECKH aKTUBHBIE BellleCcTBa (YIIIE€BOIbI, )KUPHI, OCJIKH), MOHOMED, YCTHBIN U IMCbMEHHBIH OPOC.
MOJIMMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS, KPUCTAIIINYECKasI HAubdepeHunpoBaHHbIii 3a4eT.

pEelIeTKa, TUIIbl XMMUUYECKUX pEeaKlni (OKMCIUTEIbHO- BOCCTAHOBUTEIbHBIE, K30~ U
SHAOTEPMUYECKUE, PEAKIINA HOHHOTO OOMEHA), PaCTBOP, SJEKTPOIUTHI, HEITEKTPOIUTHI,
ANEKTPOTUTUUECKAS JUCCOLMALIS, OKUCIUTENb, BOCCTAHOBUTEID, CKOPOCTh XUMHUYECKOM
pEeaKLHK, XUMUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI (TEOPHSI XUMUUYECKOTO CTPOCHHMS
opranndeckux BeniectB A.M. BytinepoBa, TeopHs 3JIEKTPOIUTHYECKON JUCCOLMALINH,
nepuoandeckuii 3akox /.M. MenpeneeBa, 3aKOH COXpaHEHHSI MACChl), 3aKOHOMEPHOCTH,
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CUMBOJIMYECKHUH S3bIK XUMUU, (DaKTOJIOTUYECKHUE CBEICHHS O CBOMCTBAX, COCTABE,
MOJIy4YEeHUH U 0€30MMaCHOM HCIIOIb30BAHUU BAKHEUIIIMX HEOPTAaHUYECKUX U OPTaHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN JCATEIHBHOCTH YEJIOBEKA,;

- YMETh BBIABJISATH XAPAKTEPHBIE IPU3HAKM WM B3aWMOCBA3b W3YYCHHBIX MOHSATHH,
MPUMEHATh  COOTBETCTBYIOLIME TIOHATUS TMPU ONKHCAHUE CTPOCHUS U  CBOMCTB
HEOPraHMYE€CKUX M OPTraHUYECKUX BEUIECTB U WX MPEBPALICHUM; BBISBISATH B3aUMOCBS3b
XMMHUYECKUX 3HAHUW C MOHATHSMH W NPEACTABICHUSIMU JIPYTUX E€CTECTBECHHOHAYYHBIX
MPEIMETOB;

- YMETh UCIOJb30BaTh HAWMEHOBAHUS XWMHYECKUX COEAUHEHHUU MEXIYHAPOIHOTO
COI03a TEOPETUYECKOW W MNPUKIAJHOM XMMHUHM W TPUBHUAJIBHBIE HA3BAHUS BAXKHEWUILHX
BELIECTB (ATWJICH, AalEeTWIEeH, TIUUEpuH, (eHon, ¢GopMalbaerua, YKCYCHas KHCIIOTa,
TJIMIUH, YTapHBIMA a3, YIJIEKUCIIbIA ra3, aMMHAaK, ralieHas W3BECTh, HErauleHas HU3BECTb,
MUTbEBasl COJla W JAPYIHX), COCTaBIATh (POPMYJIbl HEOPraHUYECKUX M OPraHUYEeCKUX
BELIECTB, YPaBHEHUS XHUMHUYECKHX pEAKIUH, OOBICHATh HX CMBICI; TOATBEPXKIATh
XapaKTEPHbIE XMMHYECKUE CBOWCTBA BEHIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU H
3aIACSIMA YPABHEHUN XUMHYECKUX PEAKIIUN;

- YMEThb  YCTAaHABJIMBATh  MPHUHAJJIEKHOCTh  W3YUYEHHBIX  HEOPraHHUYECKHX U
OPraHMYECKUX BEUIECTB K ONPEACJIEHHbIE Klaccam W TpynIiaM  COEAWHEHUN,
XapaKTEpU30BaTh MX COCTAB M BAXXHEWILHME CBOWCTBA; OMNPEAEIATh BUJIBl XUMHYECKUX
CBsI3el (KOBAJI€HTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS), THUIbl KPUCTAIUYECKHUX
PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKITUN;

- cpopMUPOBATH MPEACTABICHUSI: O XUMUYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHOM
KApTUHBI MUPA, POJIM XUMHUH B MTO3HAHUS SIBJICHUNA TIPUPOJbI, B (POPMUPOBAHUHN MBIIICHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIBHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JIsi PEIICHHUS
MPAKTUYECKUX 337a4 M IKOJOTMYECKH OOOCHOBAHHOTO OTHOULIEHUS K CBOEMY 3/I0POBBIO U
IPUPOJHOM CPELE;

yMETh MPOBOJUTH PACUETHI MO XUMHUYECKUM (POpMyJiaM U YpaBHEHUSM XUMHUYECKUX
peaKknmii ¢ WMCHOJb30BaHUEM (DU3MUYECKHX BEJIWYHMH, XapaKTEPHU3YIOMIMX BEIIECTBA C
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KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00BbEM (HOpMaJbHBIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJb30BaTh CUCTEMHBIE XMMHUYECKWE 3HAHUS I NPUHATHS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

yMETh IUIAHUPOBATh M BBIMNOJHATh XUMHUYECKUH HKCOEPUMEHT (TIpeBpalleHUs
OpraHUYECKUX BEIECTB MPU HArPEBAHUM, MOJYYCHUE ATUJICHA U M3YyYEHUE €ro CBOMCTB,
KaueCTBEHHbIC PEAKIIMU Ha aJbJETUIbl, KpaXMall, YKCYCHYIO KUCIIOTY

JeHaTypanus 0CIKOB MPU HATPEBAHWHY, IIBETHBIC PEAKIINH OCITKOB; MPOBOJIUTH PEAKITIH
MOHHOTO OOMEHA, OMpPEAENATh CpPeay BOJHBIX PACTBOPOB, KAUYCCTBEHHBIC PEAKIIMH Ha
cylbdat-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHUS; pelIaTh SKCIIEPUMEHTAIbHbIE
3agaun 1o temaMm "Metamiel" u "Hemeranmibel'") B COOTBETCTBHMU C MpaBUIAMU TEXHUKH
0e3omacHOCTH TMpu OOpalleHWH C BellecTBaMu U JIabopaTopHble 000PYI0BaHUEM;
MPEACTABISATh PE3yJbTaThl XMUMHYECKOTO SKCIEpUMEHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX Peakuuidi u (GOpMyJIMPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

- YMETh AaHAJIU3UPOBATh XHMHUYECKYI0 HWH(OpMaIuUIo, TMOJYy4YaeMyl M3 pa3HbIX
HMCTOYHHUKOB (CPEJCTB MacCcoBOM nHbopManuu, cetb IHTepHET U ApyTHE);

- BIaJ€Th OCHOBHBIMHM METOJAMU HAy4YHOTO TIO3HAHUSI BEIIECTB M XHUMHYECKUX
SBJICHUH (HAOII0ZCHUE, H3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE);

- YMETbh MPOBOJUTH PACUYETHI M0 XUMHIECCKUM (HOpPMYJIaM U yPaBHEHHUSM XUMHUYECKUX
peaKknuii ¢ WCIOJb30BaHUEM (PU3NUECKUX BEJIUYHMH, XapaKTEPU3YIOMIMX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpPMAJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCMOJIb30BAaTh CUCTEMHbICE XMMHUYECKHWE 3HAHUS JJIsI TPUHSATUS PEIICHU B
KOHKPETHBIX )KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX ITIPUMEHEHUE

- chOpMHPOBATH MPEJCTABICHUSA: O XUMUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA, POJIA XUMHUH B TIO3HAHUU SIBICHUMN MPUPOBI, B POPMUPOBAHUYU MBIILICHHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIBHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JIsi PEIICHHUS
MPAKTUYECKUX 3a7a4 M IKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CPELE;

- yMeTh COOJIIOIaTh MpaBUjia YKOJOTHYECKH I1€J€CO00pa3HOr0 MOBENCHHS B OBITY H
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TPYAOBOM IESITENBHOCTH B LIEISAX COXPAHEHUS CBOETO 3[I0POBBS U OKPYKAIOIIEH MPUPOJHON
CPEAbL; YUYUTHIBATH OMMACHOCTH BO3JICHCTBUS HA JKUBbIE OPraHU3MbI OIPEIEIEHHBIX BEIIECTB,
MMOHMMAsi CMBICJ OKA3aTeJisl IPEeIeIbHOM JIOMYCTUMON KOHIIEHTpAaIluU
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