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1. HIACHIOPT PABOYEM ITPOI'PAMMBI YYEFHOHM JUCHHUILINHBI
OV 12 «Xumusp»

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

Pabouas mporpamma y4eOHOM AUCHMILIUHBI SBISETCS YaCThIO MPOTPaMMbI
NOJTOTOBKMA  CHEIHMATUCTOB cpenHero 3BeHa B coorBerctBuu ¢ DI'OC
crennanbHocTH CIIO 27.02.07YnpaBiaeHue KauyeCTBOM MPOIYKIIMH, POLIECCOB U
ycayr (110 OTpacisiM)

1.2. MecTto yueOHOH nucuuiiniabl B cTpykrype IIICC3:

JucuuniuHa sipnsieTcs 0a30BOM M BXOJUT B LMK 00II€00pa3oBaTeIbHOM
MOJTOTOBKH.

1.3. Heau wm 3agauynm  y4eOHOI AMCHUIUVIMHBI — TpPe0OOBaHUA K
pe3yJibTaTaM OCBOEHHS Y4eOHO IUCIUIINHBI:
Heabio peanuzanuu padoyveil mporpaMMbl SIBJSIETC OCBOCHUE COIEPKAHUS
y49eOHON IUCIUIUIMHBI XHUMHS W JOCTHIKEHHE OOYyJalouUMUCS Pe3yIbTaTOB
W3YUYEHHS B COOTBETCTBUU C TpeOoBaHUsiMHU, ycTaHOBJIeHHBIMU DPI'OC COO c
yaeToM npodeccruonanbHol HanpasieHHocT OI'OC CIIO.

Hean u niiaHupyemMble pe3yJibTAThl OCBOCHUS TN CIUIINHBI:
Heasn: dbopMHpOBaHWE Yy CTYAEHTOB TIPEACTABICHHUS O XHUMHUYECKOU
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUPAa KaK OCHOBBI HPUHSATHS
peuieHuid B KU3HEHHBIX M MPOU3BOJICTBEHHBIX CHUTYAIUSIX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOJIHOM CpeIe.

3agaun:

l)chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XMUMHYECKUX
IPOLIECCOB U SBICHUM B OKPYXKAIOLIEH Cpese, LEJIOCTHOM Hay4YHOW KapTUHBI MHUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2)pa3BUTh YYEHHUSI COCTaBIATH (HOPMYJIbl HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB,  YPaBHEHUS  XMMHUYECKUX  pEaKlUud, OOBACHATH HMX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIBTATBl XUMUYECKUX 3KCIIEPUMEHTOB;

3)chopmupoBath HAaBBIKU IIPOBEICHHUS IIPOCTENIINX XAMHUYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEAOBAHUI C COOJIIOJIGHHEM MpPaBHII 0€30MacHOTO
oOpalieHus ¢ BeueCTBaMu U JIa0OpaTOpHBIM 000PYI0BAHUEM

4)pa3BUTh yMEHHs HCIOIb30BaTh HMH(POPMALMIO XUMHUYECKOTO XapakTepa H3
Pa3JINYHBIX UCTOYHUKOB;

5) chopMupoBaTH YMEHHUS TPOTHO3UPOBATH MOCIEACTBUSL CBOCH JESITENBHOCTU U
XUMHUYECKUX MPUPOHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) copmMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHHM XUMHUYECKONW HAYKU U
TEXHOJIOTHH JIJIs1 pa3BUTHS COIMATBHOM U TPOU3BOACTBEHHOM cdep.
Ilnanupyembie pe3yabTaTbl OCBOEHHsI 00111€00pPa30BATEILHON AUCHUIIINHBI
B coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:



- BJIQAETh  CHCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArAIOUINE TIOHITUS (XMMUYECKUI 3JIEMEHT, aToM, 3JIEKTPOHHAs 000JI04Ka
aroma, S-, p-, d->JeKTpOHHbIE OpPOUTaIM AaTOMOB, MOH, MOJIEKYyJa, BaJECHTHOCTH,
AIIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIECHUS, XUMUUYECKAs CBSI3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIA 00bEM, YIIEpOJHbIN CKeneT, (yHKIMOHANbHAs TpYINa, pajuka,
U30MEpHs, MU30MEPBI, TOMOJOTHYECKUN Psll, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOI- U
a30TCO/IEpKAIEe COEJMHEHUS,, OUOJOrMYECKH aKTHBHBIE BeELIECTBAa (YIJIEBObI,
KUpPBI, OCNKH), MOHOMEp, MOJHUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISPHbIC
COCOVHECHHS,  KPUCTAUIMYECKAs  PEIIETKA, THUIBI  XUMUYECKMX  PEAKIH
(OKUCIIUTENLHO- BOCCTAHOBUTENBHBIE, 3K30- M 3HIAOTEPMHUYECKHE, PEAKIIUU HUOHHOTO
oOueHa), pacTBOp, 3JIEKTPOJUTHI, HEINEKTPONHUTHI, AICKTPOTUTHIECKAS HUCCOIHAIINS,
OKUCIIMTENb, BOCCTAHOBHUTENb, CKOPOCTb  XMMHYECKOW  pEaKUUH, XUMUYECKOE
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUSI XUMHUYECKOTO CTPOSHUS OPraHUYECKUX BEIECTB
A.M. BytnepoBa, Teopusi 31EKTPOJUTHYECKON TUCCOUUALINHU, IEPUOANYECKUN 3aKOH
JI.W. MenaeneeBa, 3aKOH COXpaHEHHs MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3bIK
XUMHH, (aKTONOTHYECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOIYYEHHH U 0E30MacCHOM
VICTIOJIb30BAHMU BAKHEHUIINX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB B OBITY U
NPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;

- YMETb BBIBIATh XAapAKTEPHbIE MPU3HAKK U B3aUMOCBS3b W3YUYEHHBIX IIOHATHIA,
NPUMEHATh COOTBETCTBYIOLIME TIOHATHS TPU ONUCAHUE CTPOEHHS M CBOMCTB
HEOPTaHWYECKUX M OPraHUYeCKHX BEIIECTB W WX IPEBPAILCHUMN; BBIABIATH
B3aMMOCBSI3b XUMHUYECKHX 3HAHMM C TMOHATHSAMH M MPEICTABICHUSAMH JAPYTUX
€CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh KCIOJIb30BATh HAMMEHOBAHUS XUMUUYECKUX COCIUHEHHUN MEXKIYHAPOIAHOTO
COI03a TEOPETHYECKOM W TPHKIAJHOA XMMHU U TPUBHAIBHBIC HA3BaHMS BaXXHEUIIUX
BEIIECTB (ITUIIECH, alleTUIICH, TIUIePHH, (eHom, GpopManbaerus, YKCyCHas KUCIIOTa,
IJMLWH, YTapHbIM Ta3, YIJIEKUCIbIM Ta3, aMMHUaK, rameHas W3BECTb, HeralieHas
U3BECTh, NHTHEBAs COAAa M JPYIUX), COCTABIATH (OPMYJbl HEOPraHUYECKUX U
OpraHMYeCKHX BEIIECTB, YPABHEHMS XUMHUYECKUX DPEaKIHid, OOBICHATh HMX CMBICI;
NOATBEPKIATh XAPAKTEPHBIE XUMHUYECKHE CBOWMCTBA BELIECTB COOTBETCTBYIOLIMMHU
HKCIEPUMEHTAMU U 3aANUCAMHU YPABHEHUN XUMUYECKUX PEAKIIUM;

- YMETb YCTAHABIMBATh NPUHAAJEKHOCTh HU3YUYEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONpENENCHHbIE KilaccaM M TpyNnamM COCAWHEHHH,
XAapaKTEPU30BATh UX COCTAB U BAKHEHMIIIME CBOMCTBA; ONPEAEIATh BUIbl XUMHUUECKUX
cBs3eil  (KOBaJeHTHas,  MOHHAs,  METaJUIMYecKas,  BOJOPOAHAsA),  THUIIbI
KPUCTAJUTMUECKHUX PEIIETOK BEIIECTB; KIACCH(DUITMPOBATh XUMUYECKIE PEAKIINH;

- chopmupoBaTh MPEICTABIICHUS: 0 XUMHUYECKOU COCTaBIISAIOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUU B MMO3HAHUS SIBICHUN MPUPOJBI, B
GbOpMHpPOBAaHUN MBIIUICHUST H KYJbTYPhl JIMYHOCTH, €€ (YHKI[MOHAILHOU
IPaMOTHOCTH, HEOOXOIMMOM [UIsl pEIIeHHs MPaKTUYECKUX 3a7lad U HKOJOTMYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBbIO U IPUPOJAHON CPEJE;

YMETb MPOBOJAUTH PACUEThl MO0 XMMUYECKUM (OpMyJiaM M YPaBHEHHSIM XUMHUYECKHX
peakiuil ¢ UCrob30BaHWEM (DU3UUYECKUX BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beM (HOpMaJbHbIE YCIOBHS) Ta30B, KOJMYECTBA



BEI[ECTBA; MCIOIb30BATh CHCTEMHBIC XMMHUYECKUE 3HAHUS JUIS PUHATHS PEIICHUN B
KOHKPETHBIX ®HU3HEHHbBIX CUTYAIUAX, CBSI3AHHBIX C BEIIECTBAMHU M UX MPUMEHEHUEM
yMeTb IUJIAHUPOBATh U BBHIMOJHATH XUMUYECKU HKCIEpUMEHT (TpeBpalieHus
OpraHUYECKUX BEIECTB MPHU HArpeBaHUH, IMOJIYYEHUE STUJICHA U U3YUYECHHE €ro
CBOMCTB, KaUECTBEHHBIE PEaKIMU Ha aJIbJIETHIbl, KpaxMall, YKCYCHYIO KUCJIOTY
fieHatypaius OelKOB MpH HAarpeBaHWW, LBETHbIE pPEaKUud O€nKoB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHa, OMpeNeNsiTh CPely BOJHBIX PACTBOPOB, KAUYECTBEHHbIC PEAKIMH Ha
cynbdat-, KapOOHAT- M XJIOPUJ-aHHOHBI, HA KATHOH aMMOHHS; PEIIaTh HKCIEPUHEHTAIbHBIE
3amaun mo temMaM "Metawiel" u "Hemeramisl") B COOTBETCTBHM C MPABUIAMU TEXHUKU
Oe3omacHoCTH mpH  OOpalieHMH ¢ BelecTBAMH U J1abopaTopHbie  000pYAOBAHHEM;
TPEJICTABNATh PE3YNbTaThl XUMHYECKOTO JKCIIEPUMEHTa B (JOpME 3alHCH YpaBHEHHH
COOTBETCTBYIOIIHMX peakKiuii 1 popMyIupOBaTh BBIBOJIbI HA OCHOBE ITUX PE3yJIbTATOB,;

- yMeTh aHAIM3MPOBATh XMMHYECKYI0 MH(OPMALHIO, TOTYy4aeMyl0 U3 Pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoi MH(popMaIuy, ceth MHTEpHET U ApyTHE);

- BJAQJIETh OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHMUS BELIECTB U XUMUYECKUX SBICHUM
(HabmroIeHKE, U3MEPEHNUE, IKCTIEPUMEHT, MOJICTUPOBAHHUE);

- YMeTh HPOBOJUTH PACUETHl MO XUMHUYECKUM (QOpMyNaM U YpPaBHEHUSIM XHMHUUYECKHX
peakuuii ¢ MCIoab30BaHHEM (PU3NYECKUX BEIMYMH, XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMallbHBIE YCIOBHS) Ta30B, KOIMYECTBA
BEIECTBA; KCIOJb30BaTh CHUCTEMHBIE XMMHYECKUE 3HAHUS Ui TPUHATUS PEIICHUN B
KOHKPETHBIX ’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BENIECTBAMH U UX MPUMECHEHHE

- chopMHUPOBATH TIPEICTABICHHUS: O XUMIUYECKOW COCTABIISAIONIEH €CTECTBEHHOHAYTHON
KapTHHBI MUPA, POJIM XMMHH B IO3HAHUH SIBJICHUI IPUPOJIBI, B (POPMUPOBAHUH MBITILICHUS U
KYJIbTYpbl TMYHOCTH, €€ (YHKIHMOHATBHOIN TPAMOTHOCTH, HEOOXOAUMOIT ISl peLIeHHS
NPAaKTUYECKHX 3324 M 3KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILEHHS K CBOEMY 3/I0POBBIO
IPUPOIHOM CPEJE;

- YMETh COOI0IaTh MPaBUIIA SKOJOTHYECKHU L[eTeCO00Pa3HOro MOBEECHUS B OBITY U
TPYIOBOM IEATENBHOCTH B LIEIAX COXPAHEHHUSI CBOETO 3[J0POBbS U OKPYKaIONIEeH MPUPOAHOi
CpeJibl; YUUTHIBATH OACHOCTh BO3ACHCTBYS Ha KUBbIE OPraHU3MbI ONPE/IeNICHHBIX BELIECTB,
MOHMMAsi CMBICIT IOKa3aTellsl IPEASIbHOM I0MYyCTUMON KOHIIEHTPALUH

O6mme (OK) koMmeTreHUMH, KOTOPbIe AKTYAJU3MPYIOTCH NPU HM3YyYeHUU
yueOHO# JTUCHMILUIUHBI:

OK.02 Hcnonp3oBaThb COBPEMEHHBIE CpEACTBAa I[OHMCKA, aHalIM3a |
UHTEpIpeTalud  HHPOpMAMUM W HMHQOPMAIMOHHBIE  TEXHOJIOTUH  JIJIS
BBITIOJIHEHUS 3a1a4 MPOPECCUOHAIBHON AESTENbHOCTU

OK.04 D¢ddexTnBHO B3aMMOIEHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMaH/IE.
IIpogeccnoHaILHO-OPUEHTHPOBAHHOE COJEepPKAaHUE IPOCJIEKUBACTCH 4epe3
unTerpanuio OY /L. 12 Xumusa u MJ/IK.04.01 Bemonnenue pabot o npodeccun
pabouux 13321 JlaGopaHT XMMUYECKOTO aHAIH3a



1.4. TlnanmpyeMmble JIMYHOCTHbIE PpPe3yJIbTAaThl OCBOCHUsI paldouei
NpOrpaMMbl

JIP 4. IlposiBnstomiuii 1 JEMOHCTPUPYIOLIUN YBaKE€HHE K JIIOASIM TpyAa,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOTO Tpyaa. CTtpemsimiics kK GOpMUPOBAHUIO B
CETEBOM cpeJie JIMYHOCTHO U MPO(EeCCHOHATBEHOTO KOHCTPYKTUBHOTO «LIHU(PPOBOTO
cienay.

JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
YBAXKAIOMUN COOCTBEHHYIO M UY)KYI0 YHUKAIHHOCTh B Pa3JIMUHBIX CUTYAIUSIX, BO
Bcex (hopMax M BUJAX JIEATEILHOCTH.

JIP 9. CoOnromaronuii ¥ MPOMAraHIUPYIOMUA TpaBWiIa 3J0pPOBOTO U
6e3omacHOro o0pa3a KU3HH, CIIOPTA; MPEAYIPEKAAIONINI JTHO0 TPEOI0ICBAIOITUI
3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, ICUXOAKTHUBHBIX BEIIECTB, a3apPTHBIX UTP U T.II.
CoxpaHsIoNMi MCUXOJOTUYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CIIOKHBIX WIIU
CTPEMUTEILHO MEHSIOIIUXCS CUTYAIUSIX.

JIP 10. 3abotsmumiicss 0 3alIUTe OKpPYXKAKOIIEH cpeabl, COOCTBEHHON H
4y»0il 0€30MacHOCTH, B TOM Uuciie U(POBOA.

1.5. Kosm4yecTBO 4acoB Ha OCBOeHHMe pPadoyveil MporpamMmbl y4eOHOIo
npeaMera:

MaKCUMaJIbHOW y4yeOHOW Harpy3ku oOydaromerocsi — 72 4acoB, B TOM YHCIIE:
ayIUTOpHOM y4eOHOM paboTel oOydwaromierocs 54 dacoB, U3 HUX B (dopme
paKkTUYeCKOr moaArotoBku — 10 yaca; B TOM 4ucCIlIe MPAKTUYECKUX 3aHATUN — 16
YacoB; CaMOCTOSATEIBHOM y4eOHOW paboThl oOydwaromerocs - * 4acos;
KOHCYJIbTalMi — 12 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOMN JUCIUILIVHBI

2.1. O0bem y4eOHOM TUCHMIIMHBI M BUAbI Y4€0HOI padoThI

Buna yue6Hoii padoThI Oo0bem
4acoB
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 72
AyautopHasi ydeOHass pabora (o0si3aTesibHbIe y4deOHbIe
54
3aHsATHS) (BCEro)
U3 HUX B (popMe NPaKTHYECKOH MOATOTOBKHU 10
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHSATHUS 38
nabopaTopHbIE PabOTHI *
MPAKTUYECKUE 3aHITHUS 16
KOHTPOJIbHBIE pabOThI 6
CamocrosiTesibHas paboTa o0yuarierocs (Bcero) *
B TOM YHUCIIE:
[ToaroroBka cooOIeHUs *
CocraBieHue KOHCIEKTA
Koncynbranum 12

IIpome:kyTouHas arrectaums B popme Ix3amen




2.2. TemaTu4eCKUH IJIAH M COAEPKAHNE YUeOHOH IMCHHUILIHHBI

OV 12. «Xumus»

HaumenoBaHue pa3iejioB u

ConeprkaHue y4eGHOro MaTepuaJia, 1adopaTopHble PadoThl H MPAKTHYECKHE

O0BeM yacos

Koapl koMneTeHImii

TEM 3aHATHUSA, B TOM YUCJIC B (])opMe npaKanecxoﬁ MOATrOTOBKH, CAMOCTOATEC/IbHAsA paﬁoTa (OK) JIMIHOCTHBIX
odyyarommnxcs pesyabrtaros (JIP),
¢hopmupoBannio
KOTOPBIX CIIOCO0CTBYeT
3JIEMEHT IPOrpPaMMbl
NPOrpaMmMbl
1 2 3 4
Pa3nes 1. OcHOBBI CTPOCHHSI BelleCTBa 8/0
Tema 1.1. Copepxanue yueOHOro MaTepuaa, B TOM 4ucie B popMe MpakTUIECKOi 6/0 OK 02
Crpoenne aTomoB IIOATOTOBKH JIP 4
XHUMHYECKHX 1 | CoBpeMeHHast MO/ieNIb CTpOEHUS aToMa. CUMBOJIMUECKUN SI3BIK XUMUU. 2/0 JIP 7
3JIEMEHTOB U XUMHUECKUH  3JIEMEHT.  ODJEeKTpOHHAs  KOH(Urypauus  aToma.
NPUPOAA XUMHYECKOMN Knaccudukanmst XUMHUYECKHX JJIEMEHTOB (S-, p-, d-d2JI€MEHTHI).
CBS3H BanenTtHble 21ekTpoHBl. BaneHTHOCTb. DJIEKTpOHHAs HpuUpoja
XWYMYECKON CBSI3U. OJEKTPOOTPUUATEIBHOCTh. BUIbl XUHHYECKOH
CBsI3M (KOBaJICHTHAsI, MOHHASI, METAILTUYECKAasi, BOJOPOJIHAS) M CTIOCOOBI
ee o0pa3oBaHMs
JlaGopaTopHble pabOoThI
[TpakTudeckue 3aHATHS, B TOM YUCIe B (hOpMe MPaKTUIECKOM MOATOTOBKH 2/0

II3Nel Pemienue 3agaduil Ha UCIOJIL30BAHNE XUMUYECKOU CUMBOJIMKH U
Ha3BAHUM COCIMHEHUHN IO HOMEHKJIATYPE MEKITYHAPOJHOIO COI03a
TEOPETUYECKON U MPUKIATHON XUMHUU U TPUBHAIBHBIX HA3BaHUU IS
COCTaBJICHHS] XUMUYECKUX (DOPMYIT TBYXaTOMHBIX COSAMHEHUI (OKCHJIOB,
Cynb()UI0B, THAPUIOB U T.I1.) U IPYTUX

HEOPraHUYECKUX COCAMHEHUHN OT/IEIbHBIX KJIACCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBIIEHNUE CBSI3U MEXKY CTPOCHHEM aTOMOB
XUMHUYECKUX HJIEMEHTOB U

MIEPUOTUYECKUM U3MEHEHNEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX




COCIMHEHUU B COOTBETCTBHU C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.

KonTtposnbHbie paboThI

CamocrosTenbHas paboTa 00yJaromuxcs

KoncyabTanus

[TpakTHyeckue 3aJaHus Ha YCTAaHOBIICHHE CBSA3HM MEXy CTPOCHHUEM aTOMOB
XUMUYECKHUX 3JIEMEHTOB U IIEPUOJIMUECKUM U3MEHEHUEM CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U MX

Tema 1.2.
IMepuognueckuii
3aKOH M TalJuua
JI.A. MenneneeBa

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTHUYECKON
MOATOTOBKH

2/0

1 | [lepuoguueckas cucrema xumudeckux snaeMeHToB J[.M. Menneneena.
DuzndecKuii CMBICIT

[lepuognueckoro 3axkona J[.JMI. MenneneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XHMHYECKHUX DJJIEMEHTOB, OOpa3yeMbIX HMH
MNPOCTBIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJOXKEHHUEM
XHUMHYECKOTO 3JIEMEHTA B ITepuoanueckoit CHCTEME.
MupoBo33peHueckoe W HayuyHoe 3HaueHue llepuonuueckoro 3akoHa
.. MenneneeBa. IIpornossr .M. MenaeneeBa. OTKpBITHE HOBBIX
XUMUYECKUX  DBJEMEHTOB. PellleHne MpakTHUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUid Ha XapakTep XHUMHYECKHX DSJIEMEHTOB
«MeTannmyeckue / HEMETANINYECKUE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUU C MX
AJIIEKTPOHHBIM CTPOCHHUEM U TMOJI0KEHUEM B MEPUOAUUECKOM cUCTEME
xumudeckux 3nementoB .M. MenneneeBay

2/0

OK 02
JIP 4
JP 5

JlabopaTopubie pabOThI

ITpakTHyeckue 3aHsATHs, B TOM YUCiIe B opMe MPAKTHYECKONW OTOTOBKU

*/*

KonTtposnbHbIe pabOTHI

CamocrosTenbHas paboTa 00yJaromuxcs

Pa3znen 2 Xumudeckne peakuumn

10/0

Tema 2.1

\ Conepxanne y4eOHOro maTepualia, B TOM 4ucie B (OpMe MPAKTUYECKON

4/0

OK 02,




Tunbl XUMHYECKHX IOJATOTOBKH JIP 4
peaxkumii. 1 | Knaccudukamus W THUOBI XUMHUYECKMX PEAKIUA C  ydacTHEM 2/0 JIP 7
HeopraHuueckux BemecTB. (CocTaBleHME  ypaBHEHUH  peakuuil
COCIMHEHUS, PAa3JIOKEHUsA,  3aMelleHusi, oOMeHa, B T.4. peaKIuil
TOPEHUsI, OKUCIICHUSI- BOCCTAHOBJICHUSI.
VpaBHEHHSI ~ OKHUCIEHUSA-BOCCTaHOBIEHMS. (CTeneHb  OKUCICHUS.
Okucnurens u BoccTaHoBUTeNb. (CoOCTaBlI€eHHE U YpaBHUBAaHHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJIOM 3JIEKTPOHHOIO
Oamanca. OKHCIUTEIHHO-BOCCTAHOBUTEILHBIE pEaKIUd B TPUPOJIE,
IIPOU3BOJCTBEHHBIX IIPOLIECCAX M JKU3HEACATEIIBHOCTH OpPraHU3MOB
BEIIECTB.
JlaGopaTopHble paboThI *
[TpakTrueckue 3aHATHS, B TOM 4ducie B GOpMe MPAKTUYECKON MOATOTOBKH 2/0
I3 Ne2 KonnuecTBeHHbIE OTHOILICHUS B XUMHUH.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH M PAcUeThl 110 YPABHEHUSIM
XMMHYECKUX peakuuid. MoJb Kak eauHHIAa KOJWYECTBa BEILECTBA.
MomnsipHast Macca. 3aKOHBI COXPAHEHHSI MacChl U SHEPTrUuM. 3aKOH ABOraapo.
Mossipublii 06beM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3oB. PacueTsl 1o
YpaBHEHUSIM XHMHUYECKUX PEAKIHI C HUCHOJIb30BaHUEM MAacchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMUYECTBA BEIIECTBA.
KonTtposnbHbIe paboThI *
CamocrosTenbHas paboTa 00yJaomuxcs *
Tema 2.2. Copep:xanue yueOHOro marepuasia, B TOM 4ucie B QopMe MpakTUYECKOMH 6/0 OK 04
DNEKTPOIUTHYECKAS IIOATOTOBKH JIP 4
YICCOIIMAIINS 1 | Teopust >AEKTPOIUTUUECKON auccounuanuu. HWOHBIL. DJIEKTPOJIUTHI, JIP 7
HEAIEKTpONuThL. Peaknuu woHHOrO oOMeHa. CocTaBlieHHE peakiuit 2/0 JIP 9
HOHHOTO OOMEHa TyTeM COCTaBJICHWUS WX TIOJHBIX W COKPAIICHHBIX JIP 10
MOHHBIX ypaBHeHUM. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHus Ha
COCTaBJICHHE NOHHBIX PEaKIUi
CocraBiieHHE HOHHBIX peaKlHil
JlabopaTopubie pabOThI *
[TpakTHyeckue 3aHsATHs, B TOM YUCiIe B opMe MPAKTHYECKON TOTOTOBKU 0/0
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Kontponbabie paboTel Nol CtpoeHHE BEleCTBA U XUMHUYECKHE PEAKITUN

2/0

CamocrosTenbHas paboTa 00yJaronuxcs
KouncyabTanus
CTpoeHne BellecTBa 1 XMMHYECKHE PeaKIIuu

Pa3nea 3 Ctpoenne u cBO

HcTBa HCOPraHn4ve¢CKMX BEIIeCTB

162

Tema 3. 1.
Knaccudukanms,

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

4/0

HOMEHKJIaTypa 1
CTpOCHHE
HEOPTraHUYECKUX
BEILIECTB.

1 | Ilpenmer Heopranmveckoi xumuu. Kmaccudukamus HeOpraHUYECKHX
BeniecTB. llpoctele u cioxHble BemiecTBa. (OCHOBHBIE  KJIACCHI
CIOXHBIX  BEHIECTB (OKCHABI, THAPOKCUABI, KHCIOTBI, COJIH).
B3auMocBsI3p HEOpPraHMYECKHUX BEIIECTB. ATperaTHble COCTOSIHHS
BemecTBa. Kpucrammuyeckue wu  amopdHbIe BemiecTBa.  THIBI
KPUCTAIZIMYECKUX PEHIETOK (aTOMHas, MOJIEKYJsIpHasi, HWOHHas,
MeTaJlsI4ecKas). 3aBUCHUMOCTh (PU3MYECKHX CBOWCTB BEIIECTBA OT
TUNA  KPUCTAUIMYECKOW  PELIETKU. 3aBUCUMOCTb  XMMMUYECKOM
AKTMBHOCTM BEIIECTB OT BHJA XHMMHYECKOM CBSI3M W  THIIA
KpUCTANTNYECKOH pemeTk. [IpnuuHbpl MHOrooO0pasus BEIIeCTB

2/0

JlabopaTopubie pabOThI

[IpakTuyeckue 3aHATHSA, B TOM 4Hcie B (GOpMe MPAKTUUYECKON MOATOTOBKU
I3 Ne3 HomeHnkiiatypa HEOpraHUYECKUX BEIIECTB:

Ha3BaHHE BEIECTBA UCXOS U3 UX XUMHUECKON (POPMYJIBI WIIM COCTaBICHUE
XUMHYECKON (POPMYJIBI UCXO/s U3 HAa3BaHMs BEIECTBA MO MEXTyHApOAHON
(MIOITAK) nnu TpuBUaJIBHON HOMEHKJIATYPE.

Pemenne mpakTHueckux 3ajaHuil Mo KiaccupUKAUM, HOMEHKJIAType M
XUMHAYECKHM (OpMyJiaM HEOPraHMYECKHUX BEILIECTB PA3JIMYHBIX KJIAcCOB
(yrapsblil ras, yriekuciblii ra3, aMMuak, rameHas H3BeCTb, HEralmeHas
U3BECTh, MUTHEBAs COAA M JAPYTUX): Ha3bIBaTh U COCTABIATH (HOPMYIIBI
XMMHUYECKHX BEILECTB, ONPEAEIATh NPUHAAIEKHOCTD K KIIaccy.

HcTouHMKM XUMHUYECKOW MH(pOpManuu (CpeacTB MaccoBoil mH(opmauuu,
cetb Uutepuer u gapyrume). Ilouck wHOpmamuu 1O Ha3BaHUAM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (hOPMYIIaM.

2/0

KontposnbHbIie paboThI

OK 02
JIP 4
JP 5
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CamocrosTenbHas paboTa 00yJaomuxcs

Tema 3.2.
duznko- xuMHUUeCKne

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUUECKON
MOITOTOBKH

CBOICTBa
HEOPraHUYeCKuX
BEILIECTB

1 Metanmnbl. O0mue Gusndeckre U XMMHUYECKUE CBOMCTBA MeTaioB. CriocoObt

HOJTy4eHHs. 3HAYCHUE METANIOB U HEMETAJUIOB B MPUPOJIE M KU3HEACATENbHOCTH
yenoBeka M opraHu3MoB. Kopposus MeTamnoB: BUABI KOPPO3HH, CHOCOOBI
3aIUTHl METAJUIOB OT KOPPO3UHU

1272

2/0

2 | Hemerammr OGmpe (H3MYECKHE H XHMHUYCCKHE CBOMCTBA HEMETAILIOB.
Tunmunsie cpoiictBa HemerammoB [V— VII rpymmn. Knaccuduxamus wu
HOMEHKJATypa  COEJUHEHUH HeMmeTauioB. KpyroBopoTbl — OHMOTEHHBIX
3JIEMEHTOB B MIPUPOJIE

2/0

3 X¥UMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHMYCCKUX BCIICCTB
(OKCHIIOB, THAPOKCHIOB, KUCIIOT, COJICH | ZIp.). 3aKOHOMEPHOCTH B
V3MEHEHNY CBOWCTB MPOCTBIX BEIIECTB, BOJOPOTHBIX COCIMHEHHI,

2/0

JlaGopaTopHble paboThI

[IpakTuueckue 3aHATHS, B TOM YUCie B (hopMe MPaKTUIECKON MOATOTOBKH
II3 Ned4 CocraBieHue ypaBHEHHH XUMHUYECKMX pEeakUUd € ydacTUEM
MPOCTHIX U CIIOKHBIX HEOPTAaHUYECKUX BEIECTB:

METAIIJIOB ¥ HEMETAJUIOB; OKCHJIOB METAIIJIOB, HEMETANIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHMYECKHUX KHUCJIOT, OCHOBAaHMH U  aM(pOTEpHBIX
THIPOKCHUIOB; HEOPTaHWYECKUX COJICH, XapaKTepU3YIONINX HX CBOWMCTBA.
(ITpodeccuonansHo- OPUEHTHPOBAHHOE COJICPKAHUE)

PenieHne NpakTHKO-OPHEHTHPOBAHHBIX TeOPETHYECKHUX 3aJaHUil Ha
CBOMCTBA, COCTaB, IOJy4YeHHe U 0e30macHoe HCNOJb30BaHHE
BA)KHEHIIMX HEOPraHMYeCcKHX BelIeCTB B ObITY M MNPaKTHYECKOMH
AeTeJIbHOCTH YeJIOBeKa

2/2

Kontponbhbie paboTsl Ne2 CBOHCTBA HEOPTAaHUYECKUX BEIIECTB

2/0

CamocrosTenpHas paboTa 00yJaronuxcs
KouncyabTanus
CBolicTBa HEOPraHMYECKUX BEIIECTB

OK 02
JIP 4
JP 7
JIP9

JIP 10

Pasznen 4 CtpoeHue u cBo

HcTBa OPraHuvYe¢CKUX BCIICCTB

24/1

Tema 4.1

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUUECKON

Knaccudukanms,

IIOATOTOBKHU

6/0

OK 02
JIP 4
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CTpOEHUE U
HOMEHKJIaTypa
OpPTraHUYECKUX BEIECTB

1 | [losBneHne M pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. llpenmer
OpPraHM4YecKOd XWMHHM. MeCTO W 3HaYeHUuE OPraHu4YecKOd XUMHHU B
CHUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHUE KAK MOPAIOK COCAMHEHUS aTOMOB B MOJIEKYJIE
COIJIACHO MX BaJ€HTHOCTH. OCHOBHBIE

MOJIOKEHUS TEOPUH XUMHUUYECKOIO0 CTPOEHUSI OPTaHUYECKUX COETMHEHUI
A.M. byrneposa. YriepoaHblit

CKEJIET OPraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
XUMHYECKOTO CTPOEHUS MOJIEKYJI.

N3omepust u u3oMepshl.

[lonatne o ¢ynkumoHanmpbHOM rpynme. Paaukan. [IpuHuummns!
KJIacCU(UKALUU OPTraHUYECKUX COCTUHEHUH.

MexnaynapoaHass HOMEHKJIAaTypa W OPUHIUIOB  HOMEHKJIATYPHI
oprannyeckux coeauHeHuil. [lonstue 06

a30TCO/EpKAIIUX COCAMHEHUSIX, OMOJOTMYECKH aKTHBHBIX BEIECTBAX
(yrneBomax, )xupax, Oenkax u Jzip.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MoHOMED, HOJIUMED,
CTPYKTYPHOE 3BEHO)

2/0

JP 7

JlaGopaTopHnas pabora

[IpakTuueckue 3aHATUSA, B TOM 4ucie B (opMe MpaKTHUECKOH MOJATOTOBKU
I3 Ne5 Homenknarypa OpraHNUYeCKHUX COCTMHECHUN OTJENbHBIX
KJIacCOB (HACHILLIEHHbIE,  HEHACHILCHHbIC U apoMaTH4ecKHe
YIIEBOAOPOABI, CHUPTHI, (EHONBI, aNbACTHABI, KETOHBI, KapOOHOBBIC
KHUCJIOTHI | JIp.)

I3 Ne6 CocraBneHue HOJMHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OpMYI
OpPraHMYECKUX BEIIECTB OTAENbHBIX KJIACCOB, HCIOJIb3Ysl MX Ha3BaHUS IO
CUCTEeMAaTUYECKOW ¥ TPUBUAIBHOW HOMEHKJIAType (ITHIJICH, AaIlleTHIICH,
rmnepuH, ¢eHos, GopMaabIerua, YKCyCHas KHUCIIOTa, TIIHIMH). PacdeTs
npocteimiel GopmMybl OpraHUYeCKOW MOJICKYITBI, UCXOS U3 JIEMEHTHOTO
coctaBa (B /)

2/0

2/0

KonTtposnbHbIe paboThI

CamocrosTenbHas paboTa 00yJaomuxcs

Tema 4.2

Conepkanne y4eOHOro maTepuaiia, B TOM 4ucie B (HOpMe MPaKTUUECKON

12/1

OK 02
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CBoiicTBa
OpPraHUYECKUX

COETUHEHUN

IIOATOTOBKH

1

DU3HKO-XUUNYECKHE CBOMCTBA OPraHUYECKUX COCAUHEHUN OTAEIIbHBIX
KJaccoB (0COOEHHOCTH KiacCH(UKAMU W HOMEHKIATYpbl BHYTPH
KJlacca; TOMOJIOTHYECKMH psaq W obOmias Qopmyna; u3oMepus,
dusznyecKrue CBOICTBA; XMMHUYECKHUE CBOMCTBA; CIOCOOBI MOYYCHHUS):
— npelelbHble  YIIEBOAOPOAbl (alKaHbl M IIUKIIOAJIKAHBI).
lopenne MeraHa Kak OJWH U3 OCHOBHBIX HWCTOYHHKOB TeIia B
MPOMBIIUIEHHOCTH U ObITy. CBOMCTBa HPUPOJIHBIX YIIIEBOAOPO/IOB,
HAXO0XJICHHE B IPUPOJIC ¥ PUMEHEHHE aJTKaHOB;

— HempeAenbHbIe  (aJKeHBbI, QJIKWHBI W  alKaJIuCHbl) W
apoMaTHYeCKHEe YTIeBOIOpoAbl. ['opeHue aneruneHa

KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU IS CBApKU U PE3KU
METAJIJIOB

4/0

Kucnopopcoznepxamue coeruHeHus (CIUPTHI U HEHONBI, KAPOOHOBBIE KUCIOTHI
U S(UpBL, anpJerHIbl M KETOHbI, JKHUpbI, YriIeBoibl). IIpakTuueckoe
NpUMEHEHHe  JTWICHIVIMKONA,  rmuepuHa,  ¢enoma.  [Ipumenenue
(Gopmanberuia, aneTanbAerua, yKCyCHOW KHUCIOThl. Mblla Kak CoiM
BBICHINX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIA.

3aaHusl Ha COCTABIICHHE YPaBHEHMH XMMHYECKHX PEaKIuil ¢ ydacTHeM
OpraHMYECKMX BELIECTB HA OCHOBAHUU UX COCTAaBA U CTPOECHHS

4/0

Asotconepxane  coeauHeHUs (aQuHBI M QUMHOKHCIOTHL,  OENKH).
BricokoMonekynsipHble  COCAMHEHUS (CHMHTETUYECKME U  OMOJOTMYECKHU-
aKkTUBHBIE). MoHOMep, momuMep, CTPYKTypHOEe 3BeHO. Ilomumepusanus
ATUJIEHA KaK OCHOBHOE HAIIPABJIEHUE €r0 MCIOJIb30BAHUS.

[enetnueckas cBA3b MEXAY KJaccaMd OPraHMYECKHX COeJUHEHHN

3amaHusi Ha COCTaBJICHHE YPAaBHEHUM XMMHUYECKUX pEaKIuil ¢
y4yacTHEM OpraHMYecKHMX BEIIECTB Ha OCHOBAHMM HX COCTaBa H
CTPOCHUS

2/0

CocraBneHue cxeM peakuuil (B TOM YMCl€ MO NPEIIOKEHHBIM LENOYKaM
NPEBPALLCHNI), XapaKTEPU3YIOIMX XUMHUYECKHE CBONCTBA OPraHMYECKHX
COCJMHEHMIl OT/AENbHBIX KIACCOB, CIOCOOBI MX TMOMy4YeHHs M Ha3BaHUE
OPraHMYECKUX COCAMHEHUM 110 TPUBHMAIBHOM WM  MEXIYHapOIHOU
CHCTEMATUYECKON HOMEHKJIATYPE.

2/1

JIP 4
JP 7

JP 9
JIP 10




(ITpoheccronabHO- OPHEHTUPOBAHHOE COJIEPIKAHHE)
Pemienne NPaKTHKO-OPHEHTHPOBAHHBIX TeOPETHYECKHX 3aJlaHMHl Ha
CBOIiCTBA OPraHHYEeCKHX COCAMHEHHI OT/IeJIbHBIX KJIACCOB

JlabopaTopubie pabOThI

[IpakTuueckue 3aHATHs, B TOM 4ucie B (hopMe MPaKTUYECKON MOATOTOBKH

*/*

KonTtposnbHbie paboThI

CamocrosTenpHas paboTa 00yJaronuxcs

Tema 4.3.
Nnentndukanus
OpPTaHHYECKHUX
BEIIECTB, UX 3HAYEHUE U
npUMeHEeHHe B ObITY U
MPOU3BOACTBEHHOMN
JEATEIIbHOCTH YEJIOBEKA.

Copnepxanue yuyeOHOTo mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
IIOJITOTOBKH

6/0

1

Buooprannueckue coenuHenus. IlpumeHenue u Ouosormyeckas
poiab yrneBogoB. OKHCIEHHE YITIEBOAOB HCTOYHMK IHEPIMU JKHBBIX
opranu3mMoB. O0nacTi npUMeHeHUsI aMUHOKUCIOT. [IpeBparenus Genaxos
UMM B opranu3me. buonorndeckue (QyHKIMH OEIKOB.
buonoruyeckue ¢byHkuK xupos. Ponp
OpPraHUYECcKOil XMMHH B PEIIEHUH Npo0ieM MHILEBOH 0e30macHOCTH

Ponp opranuyeckoil XuMHM B peLIEHMHM IPOOJIEM HHEPreTUYECKON
0e30MacHOCTH, B PAa3BUTHUM MEIULHMHBI, CO3JAHUM HOBBIX MAaTEpHUAJOB,
HOBBIX HMCTOYHHUKOB JHEPIruM (aJbTEpHATHUBHBIE HMCTOUHMKHM 3HEPIUU).
OmnacHOCTh BO3AEHCTBUS HA KMBbIE OPraHU3Mbl OPTaHUYECKHX BELIECTB
OTAEIBHBIX KJIaCCOB (yrnesonoponpl, CIIUPTHL, (eHonBI,
XJIOPOPTaHUYECKHE MTPOU3BOIHBIE, AJIBAETUBI U P.), CMBICI ITOKa3aTes
IIPEAEIBHO JAOIYCTUMOM KOHLICHTPALUU

2/0

JlaGopaTopHble pabOoThI

[IpakTuueckue 3aHATHs, B TOM Yucie B (GopMe MPaKTUYECKOH MOATOTOBKH

*/*

Kontponbhsie paboTsl Ne3 CTpyKTypa M CBOMCTBAa OPraHMUECKUX BEIIECTB

2/0

CamocrosTenpHas paboTa 00yJaronuxcs
KouncyabTanus
CTpyKTypa U CBOICTBA OPraHUYECKUX BEIIECTB

OK 02
JIP 4
JP 7
JP9

JIP 10

Pazgen 5 Kunernueckue u TCPMOAMHAMUYECCKHE 3aKOHOMEPHOCTH MNPOTCKAHUA XHMHYCCKHUX

peakuuii

4/2

Tema 5.1. CxkopocTb
XUMHYECKUX PEaAKIUM.
XHUMHYECKOe

Conepxanue yuyeOHOTo mMarepuana, B TOM 4Yucie B (OopMe MPaKTHUECKOM
IIOJITOTOBKH

4/2

1 | Ckopocth peakumuu, ee 3aBHCHMOCTh OT pa3lIHYHEIX (DAKTOPOB:

2/0

OK 02
JIP 4
JIP7JIP 9
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paBHOBECHE.

OPUPOJBl  PEarupyroluX BEIIECTB, KOHIICHTPALUU pearupyromumx
BEIIECTB, TEMIIEPATyphl M IUIOIAAM PEaKIHOHHOW ITOBEPXHOCTH.
TennoBble 3 (HeKTb XUMHUUECKUX peakIfidi. DK30- U IHAOTEPUHNUECKUE,
peakum.

ObparuMocTh peaknuid. XMMHUYECKOE pPaBHOBECHE U €ro CMeijeHue
HOJ IeHCTBUEM PAa3MNUHBIX (PAaKTOPOB (KOHIEHTpPAIMS PEareHTOB WIIN
NPOAYKTOB pEaKkluH, JaBJICHUE, TeMIleparypa) s CO3JaHUs
ONTHHMANBHBIX  YCIOBUM  MNPOTEKAaHMS XMMHYECKHX  IPOIECCOB.
[Tpunnun Jle 1JJatense

JIP 10

2 | (IlpodeccronanbHO- OPUEHTHPOBAHHOE COJIEPKAHUE) 2/2
PemieHue MNPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHUIl HAa AaHAJM3
¢dakTopoB, BIMAKIMX HA HU3MEHEHHE CKOPOCTH XHMHYECKOH
peaknuu, B T.4. C¢ MNO3MIMIA JKOJOTHYECKH IeJeco00pa3Horo
NoBe/leHUsl B ObITY M TPY/10BOii 1esITeJIbHOCTH B 1eJISIX COXPaHEHUsI
CBOEI0 310POBbS U OKPY KaloLieil NPUPOIHON Cpeabl.
Pellenne mMpakTHKO-OPMEHTHPOBAHHBIX 32/IaHUI HA NMPHUMeHeHHe
npunuuna Jle- IMlareabe A HaX0KAeHUS HANPaABJICHUA
CMelleHNs] PABHOBECUSI XMMUYECKON peakluu U aHAJIN3 (PaKTopoB,
BJIMAOIINX HA CMelleHHe XUMUYEeCKOr0 PAaBHOBECHS
JlabopaTopubie pabOThI *
[TpakTrueckue 3aHATHS, B TOM YUCIE B OpME MPAKTHIECKON MOATOTOBKH *[x
KonTtposnbHbie paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs *
Pa3nes 6 PacTBopbl 2/0
Tema 6.1. Copep:xanue yueOHOro marepuaia, B TOM 4ucie B QopMe MpakTHUYECKOH 2/0 OK 02
ITonsiTHe 0 pacTBOpax | OATOTOBKH JIP 4
1 | PacTtBopenue kak ¢u3mKo-xuMudeckuii mporecc. PactBopel. CriocoOb 2/0 JIP 7, JIP 9
IIPUTOTOBJICHUSL ~ pacTBOpoB.  PactBopumoctb.  MaccoBas — 1oud JIP 10

pacTBOpeHHOrO BemnecTBa. CMBICI MOKa3aTess MpeIebHO TOMyCTHMOM
KOHIIGHTPAllMd W €ro HCIOJb30BaHHE B OLEHKE SKOJIOTHYECKON
0€30I1aCHOCTH.

[IpaBuna SKOJOTMYECKH 1IEJIECOO0pa3HOr0 TIOBEACHUS B OBITY U
TPYJIOBOM JIESTENHHOCTH B IEISIX COXPAHEHHS CBOETO 37I0POBBSI H
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OKpYKarolllel MPUPOJHON CpEbl; ONACHOCTHh BO3JCHCTBHS HA >KUBBIE
OpraHU3Mbl OIIPE/IEIICHHBIX BEIIECTB.

Pemienne npakTUKO-OPMEHTUPOBAHHBIX  PAcUYETHBIX  3aJaHUM  Ha
pacTBOpBL,  HCIIOJIb3yeMble B  OBITOBOM UM MPOU3BOICTBEHHOMN
JIEATEIIbHOCTH YEJIOBEKA

JlabopaTopHnast pabota

[IpakTuueckue 3aHATHs, B TOM 4ucie B GopMe MPaKTUYECKOM MOATOTOBKH

*/*

KonTtposnbHbie paboThl

CamocrosTenpHas paboTa 00yJaronuxcs

Pazgen 7 Xumusi B ObITY U NPOM3BOJACTBEHHOH JesTebHOCTH 4eaoBeka (IIpodeccuonanbho-
OpPHEHTUPOBAHHOE COJIEPIKaHKE)

8/4

Pa3nes 7 Xumust B ObITY
U NIPOM3BO/ICTBEHHOM
AeSITeIbHOCTH
yeJioBeKa
(ITpodeccronanbHO-
OpPUEHTUPOBAHHOE

coJiep KaHue)

Copnepxanue yuyeOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
IOJITOTOBKH

8/4

1

Hoselimme  poctukeHus  XMMHUYECKOM HAayKM W XUMHUYECKOHU
TexHojoruu. Pomp  xumMum B o0ecreueHus  SKOJOTHYECKOM,
DHEPreTHYECKOM W THUIIEBOW O€30MacHOCTH, PAa3BUTUU MEIAHIIMHEIL.
[IpaBuiia moucka U aHajlnW3a XUMUYECKON MHGOpMAIUU U3 PA3IUYHBIX
UCTOYHUKOB (Hay4Has H ydeOHO-Hay4dHas JHTepaTypa, CpeAcTBa
MaccoBoi nHpopmaruu, cetb IHTEpHET)

I3 Ne7 Ilouck u aHanmu3 KEMCOB O MPUMEHEHUN XUMUYECKHX BEILIECTB
U TEXHOJOTHH ¢ y4deToMm Oynymiedl nmpoQecCHOHaNbHON NesATeNbHOCTH
[0 TEMaM: BaXHEHIINE CTPOUTEIbHBIE MATEPHAIIbI, KOHCTPYKIIUOHHBIE
MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepUallbl JJIs AJIEKTPOHUKH,
HAaHOMATEpHaJIbl, TEKCTUJIbHBICE BOJIOKHA, WCTOYHUKHA DHEPIuH,
OpraHMYecKHe U MUHEpaJIbHbIe yI0OpEHHUs, JIEKApCTBEHHBIEC BEIIECTBA,
OBITOBAsT XUMHUS.

I3 Ne8 3ammra: IlpencraBieHue pe3yabTaTOB pEIIEHUs] KEHCOB B
(opMe MUHH-JIOKJIAZIA C Ipe3eHTanuei
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JlabopaTopubie pabOThI

[TpakTryeckue 3aHATHS, B TOM YUCIE B OpMe MPAKTHUECKON TOTOTOBKU

KonTtposnbHbie paboThl
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CamocrosrenbHas paboTa 00yJaromuxcs
KoncyabTanus 2
Hogelimue 10CTHXXEHNUsSI XUMUYECKOW HAYKA U XUMUYECKON TEXHOJIOTUH

IToaroroBka K 3K3MEHY 2

Bcero: 72

3. YCJIOBUSA PEAJIU3ALIUU PABOYEM ITPOT'PAMMBbI YYEBHOI'O ITIPEJIMETA

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO — TEXHHYECKOMY 00ecleYeHuIo.
Peanuzamus nporpammsl rpenMera TpedyeT HaIU4Yus KaOMHEeTa XUMHUH.

OOopynoBanne y4deOHOro kab0uHera: ydeOHOINpakTHUYeCKoe W yueOHOJabopaTtopHoe obOopyaoBaHHe, MKadbl — 2 MIT.,
KOMITbIOTED - | 1T, mpuHTEp — 1 WIT., cTOM NpenoaasaTesns — | WT., CTya npenogaBareis -1 mT., CTobl 111 CTYAEHTOB — 16 mT.,
CTYJIbsl JISl CTYJIEHTOB — 24 1T, cTeH 1-13 1miT.

OcHOBHOe 000pyI0BaHUE: KOMIUICKT Y4EOHO-METOMYECKON TOKYMEHTAIIMU, JUIAKTUUECKHUE MaTepuabl, JIEMOHCTPAIMOHHbIE
CpE/ACTBa, IIPE3CHTAINH, AIICKTPOHHBIE YUeOHUKHU, TAOTHUIIbI.

JleMOHCTpallMOHHBIE CPEACTBA O0y4YeHHS:

Habop mkoneHbIi gemoncTparmonnbiii HITXJI, yae6HOe o0opyioBaHue /sl TPOBEACHUS JTA0OPATOPHBIX OIBITOB, IJIAKATHI MO
aucuuIuinHe Xumus, Tabmuipl mo XuMuu (B ydeOHuKax), Tabmuipl Xumus (20 MmMTYyK), YHUBEpCAJIbHbIE KOMILJICKTHI,
MyJIbTUMEANIHBIE 00y4YalolIe MPorpaMMbl, IEKTPOHHbIE YUEOHUKN U MPE3CHTAIlMHU, ayJu0 U BUJEO MaTEepUabl, KOJJIEKIUS
Yyryn u crans. Komnekuus Bonokna. Komnexiuss Meramnsl. Komnexknus Hedrs. Komnexmus IInactmacesr. Habop Ne 12 BC
Heopranunueckue BemectBa anst gemoHcTpauuu onbiToB. HaGop Ne 11 C Conm nns nemonctpauuu ombitoB. HaGop Ne 7 C
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Munepanbabie ynoopenus. Habop Ne 9 BC O6pasupst Heoprannyeckux BemiectB. Habop Ne 13 BC INanorenuast. Ha6op Ne 14 BC
Cynbdartsl, cynbhutsl, cyabpuasl. Hadbop Ne 17 C Hutpatsl (601bmoii ¢ cepedpom). HaGop Ne 18 BC Coenunenusi xpoma.
Ha6op Ne 19 BC Coenunenust mapranmna. Ha6op Ne 20 BC Kucnotsl. Habop Ne 8 C MoHuTHI.

3.2.AndpopMannoHHoe o0ecneyeHue 00y4eHusl.

nepeuyeHb y4deOHBbIX HU3JIaHUW, DJIEKTPOHHBIX W3JAaHUM, SJEKTPOHHBIX W MHTepHeT-pecypcoB, 00pa3oBaTeNbHbIX MIaTHOPM,
ANEKTPOHHO-OMOMUOTEUHBIX CHUCTEM, BEO-CHUCTEM JUIsi OpraHU3allMd JAMCTAHIIMOHHOTO OOYy4YeHUs M YIpaBIEHUS WM,
UCIOJIb3yeMble B 00pa30BaTeIbHOM IPOIIECCE KaK OCHOBHBIE U JOTIOIHUTEIbHBIE HCTOUHUKHU.

OCHOBHBIC HCTOYHUKH:

1. Xumusi. bazossiii ypoBensb. 10 ki.: yaeouux/O.C.I'abpuensH.- 9-e uzn., crepeotun.- M.:/Ipoda,2021 - 192 c.
2.Xumus. bazosbiit yposenb. 11 ki1.: yueonux/O.C.I'abpuensn.- 9-e uzn., crepeorun.- M.:lpoda,2022 - 224 c.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1 . Xumus 10 xn.: YueObnuk. bazossiit ypoens / O.C. I'abpuensa. — M.: Jlpoda, 2017.- 192 c.

2. Xumus 11 xi.: Yue6nuk. bazossriit yposens / O.C. I'abpuenss. — M.: [poda, 2017.- 224 c.

3. Xumus: TecThl, 3a7a4u U yrnpaxuenus: yueo. [Tocooue/ O.C. I"'abpuensH.- 5-¢ uza. — M.: Jlpoda, 2017.- 336 c.

4. Xumust: mpaktukyMm: yueb. [Tocobue / O.C. I'abpuensH.- 5-e uza. — M.: [Ipoda, 2017.- 304 c.

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

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

8.boromonora UN.B. Heopranunueckas xumus: yaueoHoe nocodue / 1.B. boromonosa. — M.: Anspa — M: UHOPA — M, 2009.

—336 c.: mn. _ (ITPODUJIb)

9. Xumus: yueonuk/ ['abpuensu O.C., Octpoymo U.I'. - 9-e uzn., crep. — M.: U1l Akanemus, 2011. — 336 c.

10. Xumus. 10 kmace: yue0. s obmeoOpazoBarensubix yupexaeHuit/ ['adbpuensa O.C., Mackaes ®.H, [Tonomapes C.I1O.,
Tepenne B.U; - 6-¢ u3z., crepeornn. — M.: JIpoda, 2005. — 300, c.: w.

11.Xumus. 10 xmacc. ba3oBeiii ypoBeHb: yueb. mist obmeodpaszosar. yupexaenuit/ ['adbpuensa O.C. — 3-e usn., nepepad. —
M.:Ipoda, 2007. — 191, c. : un.

20



12. Xumust: yaeb. must crya. npod. yue6. 3aBeaenuit / O.C. IN'abpuensu, U.I. OctpoymoB. — M.: MznaTenbckuii mEeHTP
«Axkamemusi», 2009, 295 c.

13.IIpakTrKkyM 10 OOIIEH, HEOPTAaHUYECKONM W OPTaHMYECKOW XMMHH: y4e0 TOoCOoOHMe ISl CTYACHTOB YUPEKICHHHA CpPE.
npod. odpazopanus./ ['abpuensn O.C., OcrpoymoB WN.I'., Jopodeea H.M. - 5-e¢ uza., crep. — M.: Uznarenbckuii ieHTp
«Axanemus», 2011. — 256c¢.

14.Xumus. 11 knace: YueOHuk s oOmeoopazoBarenbubix yupesxaeHuit / O. C. INabpuensn, I'. T'. JIpicoBa. — 2-¢ u3n.,
ucnp, — M., 2002. — 368 c: u.

15. Xumust 11 ipenoaaBaresis: yueOHo-mMeroaudeckoe nocooue / O.C. IN'abpuenss, I'.I'. JIsicoa — M.: 3natenbCckuii 1IEHTP
«Axanemusy», 2006, 280 c.

16.Hacronpnas kaura yunrtens xumun: 10 kimace / O.C. INabpuensn, W.I'. Octpoymor — M.: JIpoda, 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 MexnpeamerHol unrerpauuu / H.E. KysnenoBa, M.A. Illatanos. — M.: Benrana-I'pad,
2006, 327 c.

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

20.Oprannueckas xumust 11 kmacc. ba3oBblif ypoBenb: VYueb. nns oOuieoOpasoBarenbHbIXx — yupexkaenuit /M.
HoBommuckuii, H.C. HoBommuckas. — 3-e uza. — M.: OOO «Tun «Pycckoe cioBo» - PCy, 2009. — 176c.

21.XuMHUsl U HMCKYCCTBO: OpraHU3aTOp-MpakTHKyM it ydanuxcs 10-11 kimaccoB o0011eo0pa3oBaTesibHbIX YUPEKICHUMA/
TutoBa U.M. - M.: Benrtana-I'pad, 2007, 310 c.

22.06mas Xumus. COopHuk 3amad u ynpaxaeHui: Ydeo. [locooue/ Xomuenko U.I'. — M.: OOO «3narensctBo HoBas
Bonnay. U3gatens Ymepenkos, 2006 — 256c¢.

23.Xumus B mikosne. HaydHo- TeopeTudeckuid U MeToandeckuil xxypHail. M3znarensctBo «LleHTpXumMmpeccy.

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

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

=
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJIMETA

KOHTpOJIb H OLEHKAa pPE3yJIbTaTOB OCBOCHHIA y‘{C6HOFO npeaMeTa OCYHICCTBIIACTCA IPCIOJaBaTciieM B IIPOLIECCC
IMPOBCACHUA TCOPECTUICCKHUX U IMMPAKTUICCKUX BaHHTHﬁ, 9K3aMCHa.

®opMBbI 1 METOABI KOHTPOJIS U
OIleHKHU MpeIMeTHBIX
pe3yJabTATOB 00y4eHH s

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs
(ocBOCHHBIE YMeHMS, YCBOCHHbIE 3HAHUS), C Y4€TOM JUYHOCTHBIX pPe3y/1bTaTOB

B pe3yabTrarte ocBoeHMs y4eOHOT0 MpeMeTa BHINYCKHUK HA 0230BOM YPOBHeE
HAYYMJICH: - BJIQJIETh CUCTEMOIN XMMUYECKUX 3HAHUN, KOTOPask BKIIIOYAET:
OCHOBOTIOJIAraKOIIME MOHATHS (XUMUUECKUI AJIEMEHT, aTOM, DJICKTPOHHAsE 000JI0UKa aToMa,
s-, p-, d-2JIeKTpOHHBIC OPOUTAM aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
37EeKTPOOTPHUIATETLHOCTD, CTENEHb OKUCIIEHHS, XUMUYECKas CB3b, MOJIb, MOJISIpHAs Macca, | [IpOBEpKa IOMAIIHEero 3a1aHus.

MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeleT, QYHKIMOHAIbHAS TPYIa, paJuKall, H30Mepus, TectupoBauue.

M30Mepbl, TOMOJIOTHYECKHIT PSII, TOMOJIOTH, YIII€BOIOPOIBI, KUCIOPO/- M a30TCOAEpKAIIUE | JALIUTA IPAKTHIECKOH PaboThI.
COeIMHEHHUs, OMOJIOTUYECKH aKTUBHBIE BellleCcTBa (YIIE€BOIbI, )KUPHI, OCJIKH), MOHOMED, YCTHBIN U IMCBMEHHBIH OIPOC.
[IOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIIAPHBIE COEAUHEHUS], KPUCTAILUINYECKAst OK3aMeH.

pEelIeTKa, TUIbl XUMUYECKUX PEAKUUHN (OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIE, 3K30- U
SHAOTEPMUYECKUE, PEAKIINA HOHHOTO OOMEHA), PaCTBOP, SJEKTPOIUTHI, HEITEKTPOJIUTHI,
ANEKTPOIMTUYECKAS TUCCOLUALINS, OKUCIIUTEND, BOCCTAHOBUTEID, CKOPOCTh XUMHUYECKON
pEaKLHH, XUMUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI (TEOPHSI XUMUUYECKOTO CTPOCHHMS
opranndeckux BeniectB A.M. BytnepoBa, TeopHs 3JIEKTPOIUTHYECKON JUCCOLMALINH,
nepuoanueckuii 3akoH JI.M. MenneneeBa, 3aKk0OH COXpaHEHHUS MAacChl), 3AKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, (PAKTOJIOTUUECKUE CBEACHUS O CBOWCTBAX, COCTABE,
[OJy4YE€HUH U 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIINX HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB B OBITY U IPAKTUYECKOM JEATEIbHOCTH YEI0BEKa,

- YMEThb BBIABIIATh XapaKTEpHbIC NPU3HAKA M B3aUMOCBSA3b W3YYCHHBIX ITOHSTHUH,
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MPUMEHATh  COOTBETCTBYIOIIME IIOHATUS TMPU  ONKHCAHUE CTPOCHUS U  CBOMCTB
HEOPraHMYE€CKUX M OPraHMYECKUX BELIECTB U WX MPEBPALLCHUM; BBISABISATH B3aUMOCBS3b
XUMHAYECKUX 3HAHMM C MOHATUSAMH WM MPEICTABICHUSAMH JPYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETh MCIIOJb30BaTh HAWMEHOBAHUSA XHMHYECKUX COEAUHEHUW MEXIYHApOIHOTO
COI03a TEOPETUYECKOW W MNPUKIAJHOM XUMHUHM W TPUBHUAJBHBIE HA3BAHUS BAKHEWUILHX
BELIECTB (ATWJIEH, AalEeTWIEeH, TIUUEpuH, (eHon, ¢GopMalbIerua, YKCyCHas KHCIIOTa,
TJIMIUH, YTapHbIMA a3, YIJIEKUCIbIA ra3, aMMHUaK, ralieHas W3BECTh, HEralleHas HU3BECTb,
MUATBEBAasl COJla W JAPYTHX), COCTABJIATh (POPMYJIBI HEOPTaHWYECKUX U OPTraHUYECKUX
BCIIIECTB, YPAaBHCHUS XHUMHUYECKUX PEAKIUNA, OOBSICHATh WX CMBICI;, TOJITBEPKAAThH
XapaKTEpPHbIE XMMHYECKUE CBOWCTBA BEHIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU H
3aIACSIMA YPABHEHUN XUMHYECKUX PEAKIIUM;

- YMETh  YCTaHABJIMBATh  INPHUHAJJIEKHOCTh  HM3YUYEHHBIX  HEOPraHUYECKHX U
OPraHMYECKUX BEUIECTB K ONPEACJIEHHbIE Klaccam W TpynIiaM  COEAWHEHUU,
XapakTepru30BaTh HMX COCTAB M BaKHEHIIME CBOWCTBA; ONPEAENATh BHUIBl XUMHUYECKHUX
cBsA3ed (KOBaJeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOAHAsS), THUIbl KPUCTAIUTMYECKUX
PEIETOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU;

- copMUPOBATH MPEACTABICHUSI: O XUMUYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B MTO3HAHUS SIBJICHUNA TIPUPOJbI, B (POPMUPOBAHUHN MBIIICHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JIsi PEIICHHUS
MPAKTUYECKUX 337a4 M AKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpEJIE;

YMETh TPOBOJUTH PACUEThl MO0 XUMUYECKUM (POpMyJiaM W YpaBHEHUSIM XUMUYECKUX
peaKkmuii ¢ WCIOJb30BaHUEM (PU3UUECKUX BEJIUYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00BeM (HOpPMAaJbHBIE YCIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; KCIOJb30BAaTh CHUCTEMHBIC XMMWYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

YMETh TUIAHUPOBATH M BBINOJHATh XMMHYECKHUH HSKCHEPUMEHT (MpeBpalieHUs
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OpraHUYECKUX BEILECTB MPU HArPEBAHUM, MOJYUYEHUE ATUJICHA U M3YYEHUE €ro CBOMCTB,
KaueCTBEHHbIC PEAKIIMU Ha aJbJETUIbl, KpaXMall, YKCYCHYIO KUCIIOTY

JeHaTypanus OeJIKOB MPU HArPEBaHUM, LIBETHBIE PEAKIMHU OEJIKOB; MPOBOAUTH PEAKIIUU
MOHHOrO OOMEHAa, ONpEAeNATh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIMH Ha
cynbdar-, kapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHS; pelIaTh AKCIIEPUMEHTAIbHbIE
3agaun 1o temaM "Metamiel" u "Hemeranmiael") B COOTBETCTBHMU C MpaBUIAMU TEXHUKH
0e30macHOCTH TMpu OOpalleHWH C BellecTBaMU M JIabopaTopHble 000PYIOBaHUEM;
MPEACTABISATh PE3YbTaThl XMUMHYECKOTO 3KCIEpUMEHTa B (opMme 3amucu ypaBHEHHM
COOTBETCTBYIOIIHUX PEAKIUN U (GOPMYITUPOBATH BHIBOIBI HA OCHOBE dTUX PE3YJIhTaTOB,;

- YMETh aHAIM3UPOBATh XHMHYECKYI0 WH(OpMAIMIO, TMOJydaeMyl0 W3 Pa3HBIX
HMCTOYHHUKOB (CPEICTB MaccoBOi nHbopmanuu, cetb HTEpHET U ApyTHe);

- BIaJETh OCHOBHBIMHM METOJAMU HAy4YHOTO TIO3HAHUSI BEIIECTB M XHUMHYECKUX
SBJICHUH (HAOII0ACHUE, M3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE);

- YMETh MPOBOJIUTH PACUYETHI M0 XUMHUECKUM (HOpPMYJIaM U yPaBHEHHUSM XUMHUYECKUX
peakuMii ¢ MCHOJb30BaHUEM (PU3UUYECKUX BEJIUYMH, XapaKTepHU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa (HOpPMAaJIbHbIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJb30BAaTh CUCTEMHBIC XMMHUYECKWE 3HAHUS I NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTyallUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX ITIPUMEHEHUE

- chOopMHPOBAThH NMPEJCTABICHUSA: O XUMUYECKON COCTABIISIONIECH €CTECTBEHHOHAYYHOM
KApTUHBI MUpPA, POJIA XUMHUH B TIO3HAHUU SIBICHUMN MPUPOBI, B POPMUPOBAHUYU MBIIILICHHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIBHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JIsi PEIICHHUS
MPAKTUYECKUX 33729 M AKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CpEJIE;

- YMETh COOJIIOaTh MpaBUiia IKOJOTHYECKH IE€JIECO00Pa3HOT0 MOBENCHHS B OBITY H
TPYAOBOU JIEITEILHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIECH IPUPOTHON
Cpelbl; YYUTHIBATh OMMACHOCTh BO3/IEUCTBUS HA KUBbIE OPraHU3MbI ONPE/ICTIEHHBIX BEUIECTB,
MMOHMMAs CMBICJI IOKA3aTeJsl IPEIeIbHOM IOMYCTUMON KOHIIEHTpauu
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