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(72 /B.E.BnacoBa/

Pa3paGorana B coorBetcTBHH ¢ ®OI'OC cpeaHero obuwero
obpazoBaHus, yrBepxaeHHbIM [Ipukazom Munobprayku Poccuu ot
17 mas 2012 r. Ne413 B pedictByroiuehi peaakuuu; ¢ ®I'OC CI1O no
crneudanbHocTd 20.02.02 3awura B 4Ype3BbIYAMHBIX CHTyaLMsX,
yrBepkaeHHbiM  [Ipukazom  MuunnpocBewenus Poccun ot
07.07.2022 r. N 535 «O6 yrBepxaeHuH (penepajibHOro
rOCYJapCTBEHHOrO  0Opa3oBaTENIbHOTO  CTaHAapTa  CPEAHEro
npodeccuoHanbHOro obpazoBaHus no cneuuansHocTH 20.02.02
3amMTa B upe3BbiUalHBIX CUTyauusax'"; Ha OCHOBE MpPHUMEPHOH
pabGoueit  mporpamMMbl  00LIE0Opa3oBaTENbHOW  AWUCLMILIMHBI
«Xumusa» ans npodecCUOHATBHBIX oOpa3oBateibHbIX
OpraHM3alui, YTBEep)KIeHHOH Ha 3acenanuu CoBeTa MO OLIEHKE
colep)kaHMsT M KayecTBa NPUMEPHbIX pabouMx Mporpamm
00uIe0bpa3oBaTeIbHOrO M COLMANbHO-TYMAHHTAPHOrO  LIMKJIOB
cpenHero npocgeccuoHaibHoro odpasoranus (IIporokon Ne 14 ot
30 Hos6ps 2022 rona).

Coctasurens (aBTop): LlITaHenko B.B., npenonasarens




Conep:xanue:

ITacmopt  paboueii  mporpamMmsbl  00meoOpa3oBaTejJbHOH  Y4eOHOI
JAUCHMILTHHBI

CtpykTypa m cojaep:kaHue padoueil mporpaMmbl 0011e00pa30BaTeIbLHOM
Y4eOHOM TUCUMILINHBI

YcaoBuss peanmzanuu  padoueil mporpamMmbl  001eo0pazoBaTeJbHOM
Y4eOHOM TUCUMILINHBI

Koutpois u ouneHka pe3yjbTaTOB OCBOEHHUSI 0011€00pa30BaTEIbHOM
y4eOHOH TMCUMILINHBI
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1. ITacmopTt paboueii nporpaMMbl 0011e00pa30BaTEbHON Y4eOHOMH THCIUTITHHBI
OV .12 Xumust

1.1. O6aacTh npuMeHeHHus1 padoyeil MporpamMMbl

Pabouass mporpamma 00mIe00pa30BaTeNbHON Y4EOHOW NUCIUIUIMHBI SIBISICTCS YacThblO OCHOBHOM
obpasoBarenbHoii mporpammbl (OOII) — TIIICC3 B coorBerctBuu ¢ PI'OC mis crienuadibHOCTH
20.02.02 3amura B upe3BBIYaAWHBIX CUTYaLUSX.

1.2.MecTo y4eOHOii TMCHUIJIMHBI B CTPYKTYpPe OCHOBHOW 00pa30BaTe/IbHON MPOrpaMmbI:
obmeobpazoBarenbHas ydeOHas gucuumimHa OY/[.12 Xumus BxoauT B oO0mieoOpa3oBaTeIbHBIN
y4eOHBIN UK.

1.3.[16.]1[/[ U IINTAHUPYEMBIC PE3YJbTATHI 0OCBOCHUS TUCHHUIIJIMHBI:

1.3.1. Heanb o0meodpazoBaTe1bHOM TUCHUILINHBI
dopMupoBaHUE y CTYJICHTOB IMPEACTABICHUS O XHUMHYECKOH COCTaBIISIONICH €CTECTBEHHO-

HAy4YHOW KapTUHBI MHpPAa KAaK OCHOBBI NPHUHSTHS PEIICHUNW B KXU3HCHHBIX M IPOU3BOJCTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O IIOBE/ICHUS B IPUPOIHOM cpesie.

3agauu AMCHMILVIMHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XHUMHUYECKHUX IPOLECCOB U
ABIIGHUN B OKpYXKalolllell cpeae, IIENOCTHOM HAay4HOHM KapTUHBI MHpa, B3aHUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIbl HEOPraHUYECKHMX U OPraHUYECKUX BEIECTB,
YpaBHEHUS XUMUYECKUX PEAKIUi, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAaThl XUMUYECKUX
JKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHHUS MPOCTEHIINX XUMHUYECKHX JKCHEPUMEHTAIbHbBIX
UCCJIEIOBAaHUM € COOJIIOJIEHUEM TpaBUJI OE€30MacHOTr0 OOpallleHusi ¢ BEUIeCTBAaMM U J1aOOPaTOpPHBIM
o0opynoBaHueM;

4) pa3BUTh yMEHHs HCIOJIb30BaTh HHPOPMAIMIO XUMHYECKOTO XapakTepa H3 pa3IUdHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHUs] IPOrHO3UPOBATh MOCIEACTBUS CBOEH NEATETbHOCTH U XMMHUYECKHX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMHUpOBATH TOHUMAHUE 3HAYMMOCTH JOCTIKCHUM XUMHUYECKOW HAYKW M TEXHOJIOTHH st
Pa3BUTHS COLIMANIBHOM U MTPOU3BOJICTBEHHOM cdep.



1.3.2. [lnanupyemMble pe3yJbTaTbl OCBOEHHsI 0011e00pPa30BaTeJbHOM Yy4eOHOH IMCHUILIMHBI B
cootBeTcTBMU ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO

Kox u | Ilnanupyemblie pe3yJibTaThl 0CBOCHHUS AU CUMIIIMHbBI

HAHMEHOBAHU

e

popmupyemsr | O0uue JucuMiinHapHble

X

KOMIIeTeH I

OK 01. | B yacTH TPyA0BOIr0 BOCHIUTAHMSA: - BJAJETh  CUCTEMOM  XHMHMYECKHUX
Bribupats - TOTOBHOCTb K TPYAY, OCO3HAHHUE LICHHOCTU | 3HAHUH, KOTOpast BKJIFOYACT:
croco0sbl MacTepcTBa, TPYAOI00HE; OCHOBOIIOJIArarIue HOHSTHS
pelieHys 3a1ad | - TOTOBHOCTh K AaKTHUBHOW JAESTENBHOCTU | (XMMHUYECKUMN DJIEMEHT, aTom,
npodeccuoHan | TEXHOJIOIMYECKOH u COIIMAIIBHOM | 3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
BHOU HaIlpaBJICHHOCTH, CIIOCOOHOCTH | 3JICKTPOHHBIE OpPOWUTAIIM aTOMOB, WOH,
JEATEIIBHOCTY | HHULIUUPOBATb, IUIAHUPOBATh U | MOJIEKYJIA, BaJICHTHOCTD,
IIPUMEHUTENBH | CAMOCTOSTEIBLHO BBIIIOJIHATH TaKyl | JJIEKTPOOTPULIATEIEHOCTD, CTEIIEHb
0 K Pa3JINYHBIM | JESATEIBHOCTD; OKHUCJICHUS, XHMHUYECKasi CBS3b, MOIb,
KOHTEKCTaM - HMHTEpeC K  pa3IM4yHBIM  cdepaMm | MOJIpHAas Macca, MOJISIPHBIA  00BeM,

poecCUOHALHOMN 1EATEIbHOCTH,
OBnajeHne YyHMBepPCAJbHBIMU Y4eOHBIMU
MO03HABATEJILHBIMH AeliCTBUSIMU:

a) 0azoBble JIOTHYECKHUe AeliCTBHS:

- CaMOCTOATENIbHO  (OpMYJIMpPOBATH U
aKTyaJlu3UpoBaTh IpodieMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIECTBEHHBIM MPU3HAK
W OCHOBaHUs JUISI CPaBHEHMSI,
KJIaccupuKanuu u 0000IICHUS;

- OINpPEAEIATh LEIN ACSITEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKECHHUS;

- BBISBJIATH 3aKOHOMCEPHOCTHU n
IIPOTUBOPCUUA B paccMaTpruBaCMbIX
SABJICHHUAX,

- BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE  PE3YJIbTATOB
LeJIIM, OIIEHUBaTh PUCKHA TMOCJIEIACTBUN
JIeATEIILHOCTH,

- pa3BUBAaThb KPEATMBHOE MBIILICHUE MpH
pENIeHNH KU3HEHHBIX MPoOIeM

0) 0asoBbIe HCCIeN0BaTEIbCKHE
JeHCTBHUA:
- BJIAACTh HaBBEIKAMH y4e0HO-
HCCIIEIOBATEIHLCKOM " MPOEKTHOMU
NEeSATEeTPHOCTH,  HAaBBIKAMU  pa3perieHus
npobiuem;

- BBISBJISITH TIPUYMHHO-CIIC/ICTBEHHBIC CBS3U
U aKTyaJu3upoBaTh 3a/layy, BBIJBUIaTh
TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTBI
JUISL  JI0Ka3aTeNbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

- aHANM3UPOBATH TIOJIYYCHHBIE B XOJI€

YIJIEepOAHbI CcKeneT, (yHKIHOHATIbHAS
IpyIIa, pajuKal, HW30Mepus, HU30MEpHI,

TOMOJIOTHYECKUN psn, TOMOJIOTH,
yII€BOIOPObI, KHCIIOpOJI- u
a30TcojeprKaIne COETMHEHUS,

OMOJIOrMYECKH  AKTHUBHBIE  BELIECTBA
(yrmeBompl, KUpBI, OEIKH), MOHOMEp,
MOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS,
KpHUCTaJJInyecKas perieTka, THUIIBI
XUMUYECKHX pEaKUui (OKHCIUTENbHO-
BOCCTaHOBUTEJbHBIE, 9K30-U
SHAOTEPMHUUYECKHE, PEAKIUU HOHHOIO
oOMeHa), pacTBop, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JNEKTPOIUTHYECKAs
JUccoLranus, OKHUCJIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XMMHMUYECKOMN
peakuuu, XHUMHUYECKOE paBHOBECHE),
TEOPUH M 3aKOHBI (TEOPHUS XUMHUYECKOTO
CTPOEHUs OpraHuyeckux Bemects A.M.
BytnepoBa, Teopusi 37IE€KTPOIUTHYECKON
JUCCOLMAIUY, TEePUOJNYECKUN  3aKOH
.. MeHnneneeBa, 3aKOH COXpPaHEHUs

Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK XUMHH,
(dakToornuecKue CBEJICHUS 0

CBOMCTBaxX, coOCTaBe, TMOIYy4YEHUU U
0e30MmacHOM MCHOIB30BAaHUN BaXKHEHIIINX
HEOPTaHHYECKUX u OpPTaHUYECKUX
BEHICCTB B OBITY W MNPAKTHYCCKOU
ACATCIIBbHOCTH YCJIOBCKA,

- yMeTh  BBIABJIATH  XapaKTEPHBIC
HpI/I3HaKI/I N B3aHUMOCBI3b I/I3y‘-ICHHI>IX
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pelleHns 3ajauyd pe3yibTaThl, KPUTUUYECKH

OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh ~ U3MEHEHHE B  HOBBIX
YCJIOBUSX;

- YMETh IIEPEHOCUTH 3HAHUS B

M03HABATEIPHYIO M MPAKTHUYECKYI0 001acTH
KU3ZHENEATENLHOCTH,

- YMETb UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MPEIMETHBIX 00JIaCTel;

- BbIABHUI'aTb HOBBIC HJCH, Hpe):[nar aTb
OpPHUTHHAIIbHBIE TIOAXO0/IbI U PEIICHUS;

- CIOCOOHOCT, HMX HCIIOIL30BAaHUS B
[I03HABATEIBHOM U COIUAILHOM IIPAKTHKE

HOHSITI/Ifl, IMPUMCHATE COOTBETCTBYIOUIUC
MOHATUA HpU OINUCAHUKU CTPOCHUA U

CBOMCTB HCOPraHUYCCKUX n
OpTraHU4YCCKUX BCIICCTB )51 nux
npeBpameHHﬁ; BBIIBJIATH B3aHMMOCBA3b

XUMHUYECKNX 3HAHUM C MOHATHIMH H
MPEJCTABICHUSIMU JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMEThb UCIIOJb30BaTh HAUMEHOBAHUS
XUMHUYECKUX COCTUHEHUN
MEXKIYHapOJAHOTO COI03a TEOPETHUUYECKON
U TPUKIATHON XUMUHA WU TPUBUAJIBHBIC
Ha3BaHUs BAXKHEHIIMX BEIICCTB (ITHIICH,
areTHIICH, JIMLEPUH, ¢beno,
dbopManbpaerua,  yKCycHas — KUCJOTa,
[JIMUWH, YTapHbIA Ta3, YIVIEKUCIBIA Ta3,
aMMMaK, TallleHas W3BECTh, HerallcHas
W3BECTh, IUTHEBAs COAa U JPYruXx),
COCTaBIATh (POPMYJIBI HEOPTAaHUYECKUX U
OpPraHMYEeCKUX  BELIECTB, YpPABHEHHUS
XUMUYECKUX PEaKIUh, OOBACHIATh HX
CMBICJI; TOATBEPXKAATh  XapaKTEPHbIE
XHUMHYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U
3allUCSIMU  YPAaBHEHUM  XUMHUYECKHUX
pEaKIHnii;

- YMETh YCTAHABIIMBATh MPUHAIEKHOCTh
HU3YYECHHBIX HEOPraHUYECKUX u
OPraHUYeCKHUX BELIECTB K ONPEACICHHBIM
KjlaccaM W TpyIIaM  COEIMHEHUH,
XapaKkTepU30BaTh ux COCTaB u
BaXHEHIIIME CBOWMCTBA; ONPEAEIATh BHUJIbI
XUMUYECKUX  CBs3edl  (KOBaJICHTHas,
WOHHAs, METaJUTMYecKasi, BOJOpPOIHAs),
THITBI KPUCTAJUIMYECKUX peLeToK
BEIIECTB; KJIaCCU(PUITUPOBATH
XAMHYECKHE PEaAKIINH;

- chopMupoBaTh TPEACTABJICHHUSI: O
XUMHUECKOU COCTAaBIISIOIIECH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpa,
poauM XMMUM B TIO3HAHUU SBJIEHUU
NpUPOJIbI, B (HOPMUPOBAHUH MBIILICHUS

u KYJIBTYpbI JUYHOCTH, ee
(YHKIIMOHATIBHOM IPaMOTHOCTH,
HE00X0AuMOMH Ui peleHus

MPaKTUYECKUX 3aJa4 U IKOJIOTHUYECKU
00OCHOBAaHHOTO OTHOUIIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM Cperie;

- yMEeTb IpOBOJUTH pPACUETHl IO
XUMHYECKUM (QopMyjaM U ypaBHEHUSM
XUMHUYECKHUX PEAKLUI C CIOJb30BaHUEM
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(buzmyecKux BEITNYMH,
XapaKTePUIYIOIIHX BEILIECTBA c
KOJIMYECTBEHHOH  CTOPOHBI:  MacChl,
o0beMa (HOpMaJibHBIE YCIIOBHSA) TIa30B,
KOJIMYECTBA BEIECTBA; HCIOJIH30BATh
CUCTEMHBIE XUMHUYECKHE 3HaHUS s
NPUHATHS  PEIICHHA B  KOHKPETHBIX
KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcmons3oBaTh
COBPEMEHHBIC
cpencTBa
IIOKCKa,
aHaiu3a u
WHTEpIpeTaIn

U HHPOpMALIHH
u
nHpopMaIoH
HBIC
TEXHOJIOTHUH
TSt
BBITTOJTHEHHSI
3a1a4
npodeccuoHan
bHOU

e TENIbHOCTH

B obaacTn HEHHOCTH  HAYYHOI'0
MO3HAHMSA:

- c(hOpMHUPOBAHHOCTL  MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH,
OCHOBaHHOIO  Ha  JMAJIOre  KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa
B MIOJIMKYJIBTYPHOM MHDE;

- COBEpUICHCTBOBAaHHUE  SI3BIKOBOM W
YUTATEIbCKOM  KYJbTYpbl KaK CpEICTBa
BSaI/IMOZIef/'ICTBI/ISI MCKOY JJIFTOAbMU u
MIO3HAHMS MUDA;

- OCO3HaHUE LIEHHOCTHU Hay4HOU
JESATEIBHOCTH, TOTOBHOCTb OCYILECTBIISTH
IIPOECKTHYIO U HCCIIE0BATEIBCKYIO

JEATENIBHOCTh HHAUBUAYAIBbHO U B TPYIIIE;
OBiajeHne YHMBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

B) pa6ora ¢ ungopmanmeii:

- BIIA/IETh HaBbIKaMU MOJIy4EHUs
nH(OpMAaLIUK U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJIATh  IIOUCK,
aHaJIn3, CUCTEMATHU3AlMI0 U UHTEPIPETALIUIO
uHbOpMallMK PA3IUYHBIX BUAOB U (HopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCThI B PA3IMYHBIX (hopMaTax
C Yy4yeToM Ha3HaueHus uHopMauuu H

I (S:10)71 ayIuTOpuH, BbIOUpast
ONTUMaJbHYIO (OpPMY TpEACTaBIEHUS U
BHU3yaIN3aluy;

- OIIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTD
nH(pOpMaIINY, €€ COOTBETCTBUE MIPABOBHIM H
MOPTbHO-dTHYECKUM HOPMaM;

- UCTIONIL30BaTh CpeACcTBa MH(POPMAIIMOHHBIX
U KOMMYHHUKAITMOHHBIX TEXHOJIOTHMH B
pElIeHNH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX
¥ OpPraHW3alMOHHBIX 337a4 C COOII0JICHUEM

TpeOoBaHUI APrOHOMUKH, TEXHUKU
0e30IacHOCTH, TUTHEHEI,
pecypcocOepexeHus, TIPaBOBBIX u

THYECKUX HOPM, HOPM HH(OPMAIHOHHOMN
0e30IMacHOCTH;

- yMeTh IUIAHUPOBATb U BBIIOJHSITH
XUMHUYECKHH 9KCHEPUMEHT
(mpeBpalieHusi OpraHUYECKHX BEIIECTB
IpU HAarpeBaHuM, MOJIyYE€HHE STHIIEHA U
U3yYCHHE €ro CBOWCTB, KaueCTBEHHBIC
peakuMM Ha  albJeruibl, Kpaxmal,
YKCYCHYIO KUCIIOTY; JeHATypaIyst
OeIKOB IpHU  HArpeBaHUM, IIBETHBIC
peakuu OENKOB; IMPOBOJIUTH pPEAKLIUU
MOHHOTO OOMEHa, OIpeleNsiTh Cpeny
BOJIHBIX  pAacTBOPOB,  KauyeCTBEHHBIC
peakiuu Ha cyibdar-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HAa KAaTHOH aMMOHWS,
pelarb 3KCIepUMEHTAJIbHbIE 3aJauu I10
temam "Meramipl" u "Hemeramnsl") B
COOTBETCTBUHM C TpaBUJIAMH TEXHHUKH
0e30macHOCTM  Npu  OOpallleHuu ¢

BEIIECTBAMHU u 1a060paTOPHBIM
o0opynoBaHUEM; MIPEACTABISITh
pe3ynbTaThl XUMHUECKOTO dKCIEPUMEHTA
B dbopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIIUX peaxuuit u
(hopMyJIIpPOBaTh BBIBOBI HA OCHOBE 3THUX
pe3ynbTaToB;

- YMEeTh aHaJU3UpPOBAaTh XHMHUYECKYIO
UH(POPMALIMIO, MOJYyYaeMyl0 M3 pa3HbIX
HACTOYHUKOB (cpencts MacCOBOM
uHpopmanuu, cetb IHTepHET U Apyrue);
- BIAQJEThb OCHOBHBIMH  METOJaMH
HAay4yHOTO  TIO3HAHUS  BEIIECTB WU
XUMUYECKUX  sIBIICHUN (HAOMIOACHHUE,
H3MEpEHHUE, AKCIEPUMEHT,
MOJICTMPOBAHUE);

- yMeTb MpPOBOJUTH pacueTsl IO
XUMAYECKHM (hopMyliaM H ypaBHEHHSM
XUMHUYECKHX PEaKLUi ¢ UCTIOIb30BaHUEM
dbuzmgeckux BEJIMYHH,
XapaKTepU3yIOIUX BElIECTBA c
KOJMYECTBEHHOM  CTOPOHBI:  MAacchl,
o0beMa (HOpPMaJibHBIE YCJIOBHS) TIa30B,
KOJMYECTBAa BELIECTBA; HCIOJIb30BaTh
CHCTEMHBIC XMMHUYECKHE 3HaHUS JUIs
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- BJIaJ€Tb HAaBbIKaMU pacCliO3HaBaHUA U

NPUHATHS  pPEHIEHHH B  KOHKPETHBIX

3amuUTel  “HPOpMAIK, HWHOOPMAIMOHHON | )KU3HCHHBIX CUTYallUsSX, CBSI3aHHBIX C

0€30MMacCHOCTH JTUYHOCTH, BEIIECTBAMU U UX IPUMEHEHHEM
OK 04. | - TOTOBHOCTh K CaMOpAa3BUTHIO, | - YMETh IUIAHUPOBATH M  BBINOJHATH
D¢ dexTuBHO CaMOCTOSATEJIbHOCTU U CaMOOIIPE/ICIICHHIO; XUMHUYECKUN SKCIIEPUMEHT
B3aMMOJICICTBO | -OBJIaJICHHE HaBbIKAMU y4eOHO- | (IpeBpalleHuss OpPraHMYECKUX BEIIECTB
BaTh U | UCCIIEIOBATEIBCKOM, MIPOCKTHOMN U | IpU HAarpeBaHUH, MOJTYYCHUE FTUIICHA U
paboTartb B | COIIMAJILHOM e TEIbHOCTH; U3y4YEHHE €ro CBOICTB, KaueCTBEHHBIC
KoJulekTuBe W | OBiageHue YHHUBEPCAJBHBIMHU | PEAKIIMM Ha  alNbpJeruibl, Kpaxmall,
KOMaHie KOMMYHUKATUBHBIMHU JIeHiCTBUSAAMM: YKCYCHYIO KHCIIOTY; JIeHATypaLus

0) coBMecTHasl 1esITeJIbHOCTh. OCIIKOB TIpY  HArpeBaHWM, IIBETHBIC

- IOHUMAaTh U KCIOJIb30BaTh MPEUMYIIECTBA | pEAKIIMU OEIKOB; MNPOBOAUTH PEAKIIHMHU

KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOTHI; MOHHOTO OOMEHa, OIpenessaTh Ccpeny

- MIPUHUMATH 1eJH COBMECTHOM | BOJHBIX  pPacTBOPOB,  KaueCTBEHHbBIC

NeSITeNIbHOCTH, OpraHU30BBIBATH U | peakiuu Ha cyibdar-, KapOoHAT- U

KOOPJAMHHUPOBATH JeNCTBUS o ee | XJOpuI-aHUOHbI, Ha KaTUOH aMMOHUS,

JOCTUKEHHUIO: COCTAaBJATh IJIaH JEHCTBUI, | periath 3KCHEPUMEHTANbHbBIE 33a4d TI0

pacmpenenaTb poiiu ¢ yderoM MHeHud | Temam "Metamiel" u "Hemeramnsl") B

Y4aCTHUKOB o0cyXIaTh pEe3yNbTaThl | COOTBETCTBUM C TPAaBHJIAMU TEXHUKH

COBMECTHOI paboThI; O0e3omacHoCTM  Npu  OOpallleHuu ¢

- KOOPJIWHUPOBATh M BBHIMOJHATH paboOTy B | BellECTBAMU u 1a00paTOPHBIM

YCJIOBHUSIX ~ PEabHOTO, BUPTYAJIbHOTO U | 000pYJIOBaHUEM; MPEACTABISITH

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS; pe3yabTaThl XUMHUECKOTO KCIEPUMEHTA

- OCYIIECTBIISATh MMO3UTUBHOE | B dbopme 3amucu ypaBHEHUM

CTPATETUYECKOE TOBEJCHUE B PaA3JIMYHBIX | COOTBETCTBYIOLIUX peakuuit u

CUTyallUsiX, TPOSBIATb TBOPYECTBO U | GOPMYIHPOBATH BHIBOJBI HA OCHOBE ITUX

BooOpaskeHue, ObITh MHUITUATUBHBIM pEe3ynbTaTOB

Ognanenue YHHBEpPCAJIbHbIMH

peryJiTUBHbIMH JeHCTBUSIMMU:

) NPUHSITHE ce0sl U APYrUX JIIOIEei:

- MIPUHUMATh MOTHBBI U APTyMEHTHI JIPYTUX

moaei npu aHayn3e pe3yJabTaToB

NEeSATEIbHOCTH;

- TIPU3HaBaTh CBOE MPABO W TMPABO JAPYTHUX

JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHpP C

MO3UIIMH JIPYTOro YeJIOBEKa;
OK 07. | B 06JacTH 3K0JI0THY€CKOT0 BOCIUTAHNUsI: | - CQOPMHUpPOBaTH MpPEACTABIEHUS: O
CopelicTBoBath | - c(hOpMHUPOBAHHOCTH AKOJIOTUYECKON | XUMUYECKON COCTaBJISIOLLEH
COXpaHEHUIO KYJIbTYpbI, IOHUMaHHUE BIUSHUS COIMATBHO- | €CTECTBEHHOHAYYHOH KApTUHBI MHpA,
OKPY’KaIOIIeH | SKOHOMHUYECKUX MPOILECCOB HAa COCTOSHUE | pOJIM XUMHUU B TO3HAHUM  SIBJICHUI
Cpenpl, MPUPOTHON W CONMAIBHOM  Cpe.bl, | IpUpPOABl, B (OPMUPOBAHWUU MBIIIJICHUS
pecypcocOepex | 0co3HaHHE rI100amBHOTO Xapakrepa | u KYJIbTYpbI JIUYHOCTH, ee
€HUIO, 9KOJIOTMUECKUX MPOOIIeM; (YHKIIMOHATIBHOM IPAMOTHOCTH,
MPUMEHSATD - IUIAaHUPOBaHME W  OCYIIECTBJICHHE | HEOOXOAUMOM JUTSt pelieHus
3HAHUSA 00 | meCTBUI B OKPYKAIOIIEH cpejie Ha OCHOBE | MPAKTHMUECKUX 3aJad W OIKOJOTHYECKU
U3MEHEHUHU 3HaHUA [eJiell  YCTOWYMBOTO  Pa3BUTHs | OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
KJIuMaTa, YeJI0BEYECTBA; 3/I0pPOBBIO U IPUPOJIHOM Cperie;
MPUHIUITBI aKTUBHOE HETIpUsATHE JeUCTBUH, | - YMETh coOmroaTh npaBuia
OepexIINBOro MPUHOCALINX BpeJ OKpYXKarolleu cpene; 9KOJIOTHYECKH 1eJIeCO00pa3HOro
MPOU3BOJICTBA, | - yMEHUE MPOTHO3MPOBATH | MOBEAEHUSI B OBITY W TPYJOBOU
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a3 exTuBHO
JIEUCTBOBAaTh B

HeOIaronpusITHhIC JKOJIOTUYECKUE
MOCIEACTBUS NPEANPUHUMAEMBIX JEUCTBUU,

NESITEeNbHOCTH B LEISIX COXPAaHEHMs
CBOErO  3J0pPOBbI U  OKpYKaroUleh

Ype3BbIYANHBIX | IPEAOTBpPALIATh UX; PUPOTHOMN Cpenbl; YYUTHIBATH
CUTYalHSIX - paclIMpeHuEe  OMbITa  JICATEIBHOCTH | OMACHOCTh  BO3JCHCTBHS Ha  JKHUBBIE
9KOJIOTMYECKON HAIIPaBJIECHHOCTH; OpraHu3Mbl  OIpPEACIICHHBIX  BEILIECTB,
- OBJIAQJICHUE HaBbIKaAMH y4eOHO- | TOHUMAsl CMBICIT TTOKa3aTes MpeaeIbHOM
HCCIIEA0BATENbCKOM, MIPOEKTHOMN U | 1O0IyCTUMOW KOHLIEHTPALUU
COLIMAJIbHON ASSITEIbHOCTH;
K 1.3. | B 00J1aCTH 7K0JIOTHYECKOT0 BOCIIUTAHUS: | - BJIAJCHUE OCHOBHBIMM  METOJaMU
BrinosiHsaTh - c(hOpMHUPOBAHHOCTH DKOJIOTMYECKOW | HAYYHOTO  IIO3HAHUS ~ BELWIECTB U
OEUCTBUS MO | KYJIbTYphl, IOHUMAaHUE BIUSHUS COLUUAIBHO- | XUMUYECKUX  sBJIEHUN (HaOnroneHue,
MIPOBEICHHIO SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE | U3MEPEHUE, AKCIIEPUMEHT,
aBapuiHO- MIPUPOTHOMN u COLIMAJIbHOU Cpelbl, | MOJIETTUPOBAHUE);
CIIAcaTENIbHBIX | OCO3HAHUE 1J1I00aJIbHOTO Xapakrepa
paboT IpU | SKOJIOTHYECKHUX MPOoOIieM; ~CpOpMHMPOBAHHOCTE yMCHA
AHaJIM3UPOBATH XUMHYECKYIO
JOKAJIIM3alMU U | -  [UIAHUPOBAHUE U OCYUIECTBIICHHUE
JUKBUAALMHT JNEUCTBUM B OKPYXAIOILEW Cpelie Ha OCHOBE MH(OPMALKIO, NOJNYHaCMYI0 M3 PastibIX
[IPOJINBOB W | 3HaHUS LeJed  yCTOWYMBOIO  pPa3BUTHUSA HCTOHHHKOB (cpencts MaccoBou
BEIGPOCOB deNoBeUECTBA: uHpopMaluu, cetb UHTepHeT u Apyrue);
OIIaCHBIX aKTHUBHOE HEIpUsATHE JNeUCTBUl, | - c(hOpMHPOBAHHOCTD YMCHHIA
XUMHUYECKUX IIPUHOCALIMX BPEN OKPYXKaIoUIEH cpene; co0JIr01aTh IpaBuiIa 3KOJIOTUYECKU
BEIIECTB. - ymeHue IIPOTHO3UPOBATH | 11€7I€CO00Pa3HOTO TOBEJACHUS B OBITY U
HeOJIaronpusiTHbIE 9KOJIOTHYCCKUE | TPYJAOBOM  JIEATENBHOCTH B LENAX
HOCIICICTBUS NPEINPUHUMAEMbIX JIE€HCTBUM, | COXpaHEHHs  CBOETO  370pOBbA |
OpeaoTBpalaTh Uux; OKpYy>Karolen MIPUPOAHOMN cpensl,
- pacoimpeHuc OIIbITa ACATCIBHOCTH | yUUTBIBAaTh OMNACHOCTH BO3JICUCTBUS Ha
JKOJIOTMYECKOW HAIIPaBIEHHOCTH; JKABBIE  OpPraHU3Mbl  OIPEIEIICHHBIX
- OBJIaJICHUE HaBbIKaMH1 yueOHo- BELISCTB, IOHHMMAasi CMBICJI IIOKa3aTeys
HCCIIEIOBATEIIHLCKOM, MIPOEKTHOMN U | mpenenbHoi JOTTYCTUMOM
COLMAIIBHOU JIESITENbHOCTH; KOHIEHTPALIHH;
IK - TOTOBHOCTh K CaMOpa3BUTHUIO, | - CHOPMUPOBAHHOCTH MPEACTABICHUI: O
1.6.0ka3bpIBaTh | CAMOCTOSTEILHOCTH M CAMOOIIPEICIICHHUIO; XUMUYECKON COCTaBJISIONIEH
IIEPBYIO -OBJIaJICHUE HaBBIKAMH y4eOHO- | eCTECTBEHHOHAYYHOW KapTUHBI MHpa,
IIOMOIIb HCCIIEA0BATENBCKOM, IIPOEKTHOMN U | pOIM XUMHUU B I[I03HAHUU SIBICHUHI
MOCTPAJABIINM | COLMAIBHOMN AEATEIBHOCTH; pUpOAbI, B (OPMUPOBAHUU MBIIICHUS
B OBJageHue YHHBEPCAJBHbIMH | U KYJIbTYphI JINYHOCTH, ee
YpE3BbIYANHBIX | KOMMYHUKATHUBHBIMHU /IeliCTBUSAAMM: (YHKIIMOHATTEHOM rPaMOTHOCTH,
CUTYyalHsIX. 0) coBMecTHAas1 1esITeJIbHOCThD! HEO0OXO0IUMO TUIst peleHus

- IOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU paboThI;

- IIPUHUMATH LEH COBMECTHOM
NEeSATEIbHOCTH, OpraHU30BBIBATH u
KOOPJAMHUPOBATh JENCTBUSA 1o ee
JOCTHKEHHIO: COCTaBJISATh IIaH ACHCTBUM,
pacnpenenarb poiau € YYETOM MHEHHUH
Y4aCTHUKOB o0cyXx1aTh pe3yIbTaThl
COBMECTHOI paboThI;

- KOOPJIMHUPOBAaTh U BBINOJHATH padoTy B
YCIOBUSIX  PEAJIbHOTO, BHUPTYaJIbHOIO H
KOMOMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

MPAKTUYECKUX 3a/ad U OSKOJIOTUYECKH
000OCHOBAHHOTO OTHOUIEHHSI K CBOEMY
30POBBIO U IIPUPOJHOIL cpene;

- cOpMHUPOBAHHOCTh YMEHUH BBISBIATH
XapakTEpHbIE TMPU3HAKK M B3aHUMOCBA3b
HU3YYECHHBIX TOHATHH, MPUMEHSATH
COOTBETCTBYIOLIME MTOHSATHSA pu
OMMCaHUU  CTPOCHHMS U CBOMCTB
HEOPraHUYECKUX u OPraHUYEeCKHUX
BEILIECTB M UX IPEBPAILCHUI; BBISBIATH
B3aUMOCBS3b XUMHYECKUX 3HAHUU C
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- OCYIIECTBIISATh MTO3UTUBHOE
CTPATCTUYCCKOC IIOBCACHHUEC B PA3JIMYHBIX
CUTyalusiX, TMPOSIBIATh TBOPYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM
OBnajenue YHHBepPCAJIbHbIMU
peryJsiTUBHBIMH JeHCTBUSIMMU:

) IPUHATHE ce0sl U APYIUX JKOIeii:

- IPUHUMATh MOTUBEI U apryMEHTBI IPYIUX
moaei npu aHayn3e pe3yabTaToOB
NEeSATEeIbHOCTH;

- IpuU3HaBaTh CBOE IPAaBO M NIPaBO JPYIHX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CHOCOOHOCTH MOHUMATh MUD C
TIO3UIIMH JIPYTOTO YEJI0OBEKa;

MOHATUAMU W MPEACTABICHUAMU APYTrUX
C€CTCCTBCHHOHAYUYHLIX NPCAMCTOB,

- c(hOpMUPOBAHHOCTh YMEHHH
HCII0JIb30BATh HAaWMEHOBAHUS
XUMHYECKHX COeIMHEHU

MEXyHApOAHOTO COI03a TEOPETHUECKOU
U TPUKIAAHON XMMUU WU TPUBHUAIBHBIC
Ha3BaHUs BaXHEUIIMX BEIIECTB (ATHJIEH,
areTHIICH, JIMIEPUH, ¢deHnomn,
dbopmanpaerua,  yKCycHas — KHCJOTa,
[JIMIWH, yrapHbId Ta3, YIVIEKUCIBIA Ta3,
aMMUaK, TalllcHas W3BECTb, HeraicHas
U3BECTh, MUThEBAs COJa U JPYTHX),
COCTaBIATH (POPMYITBI HEOPTAHUIECKUX U
OPraHWYECKUX  BEILIECTB, YpPaBHEHUS
XUMUYECKUX PEaKluid, OOBACHIATH HX
CMBICJI; TOATBEPXKIATh  XapaKTEpPHbIC
XHUMUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIIMMH 3KCIEPUMEHTAMU U
3alUCSMUA  YPaBHEHUNW  XHUMHUYECKHX
peaKkIuii;

[IK
BeimonaHsITh
MEPOTIPUATHS
o
o0e33apakuBaH
15000]

IIOMEIIEHUN |
(umm)
TEPPUTOPUIL.

1.7.

B 001acTH 3K0JIOrH4€CKOTr0 BOCIIMTAHUA:
- IJIAHUPOBAHUE U OCYILIECTBIICHUE
JNEUCTBUN B OKPYXKAIOLEH Cpelle Ha OCHOBE
3HaHUSA LEeJIed  yCTOWYMBOIO  Pa3BUTHUSA
YeJIOBEYECTRA;

AKTUBHOE HETpUATUE JICHCTBHI,
MPUHOCSIIUX BPEA OKPYKAIOLIEH CPEE;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIC 9KOJIOTUYECKHE
MOCTEACTBUS TPEANTPUHUMAECMBIX JEUCTBUM,
MPEIOTBpALIATh UX;

- OBJIaJICHHE HaBBIKaMH y4e0HO-
HCCIIeI0BaTEIbCKOM, MIPOEKTHOMN Hu
COITMAJIBHOM AeSITEIbHOCTH;

- ) BJIAJICHUE CHCTEMOM XMMHYECKHX

3HaHUH, KoTOpas BKJIIOYAET:
OCHOBOITOJIararoIre TTOHSITHS
(XuMHu4eCKui JJIEMEHT, aToMm,

ANEKTPOHHAsT 000JI0YKa aTtoma, s-, pP-, d-
JJIEKTPOHHBIE OpOUTaIM aTOMOB, HOH,
MOJIEKYJIA, BaJICHTHOCTD,
ANEKTPOOTPHUIATEIBLHOCTb, CTENEHb
OKHUCJICHUS, XHMUYECKasi CBS3b, MOIb,
MOJIIpHasT Macca, MOJISIPHBIM 00beM,
YIJIEepOAHbIN CcKeneT, (yHKIHOHATIbHAS
rpynna, pajaukai, HU30MepHs, HU30MeEpHl,

TOMOJIOTHYECKHI psn, TOMOJIOTH,
YTIICBOIOPOJIHI, KHCIIOPOJI- u
a30TCOJEpIKaIIIHe COCIMHCHMS,
OMOJIOTMYECKH  aKTHUBHBIE  BEIIECTBA
(yrmeBompl, KHUpBI, OEIKH), MOHOMED,
oJINMED, CTPYKTYpHOE 3BCHO,
BBICOKOMOJICKYJISIPHBIE COC/TMHCHMS,
KpUCTaJTHIEeCKas perieTka, THIIBI
XUMHYECKUX peakuuid (OKUCIUTETHHO-
BOCCTaHOBUTEJIbHEIC, 9K30- u
SHAOTEPMHUYECKUE, PEAKIUU HOHHOTO
oOMeHa), pacTBop, 3JICKTPOJIUTHI,
HEAJICKTPOJIUTHI, AIIEKTPOIUTUIECKAS
JUCCOIHAIHS, OKHCJIUTECIIb,

BOCCTAaHOBUTCIIb, CKOPOCTb XUMHYSCKOMN
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peakuuu, XHUMHUYECKOE  paBHOBECHE),
TEOPUHU U 3aKOHBI (TEOPHUsS] XMMHUECKOTO
CTPOECHHUS OpraHMyeckux Bemects A.M.
BytnepoBa, Teopusi 3JIEKTPOJIUTUYECKON
JUCCOLMAIMY, TEePUOJNYECKUN  3aKOH
.. MenneneeBa, 3aKOH COXpPaHEHUs

MaCCBI), 3aKOHOMCPHOCTH,
CHUMBOJIHUYECKUM SI3BIK XHUMHU,
(baKTonoquecxne CBCIACHU )

CBOMCTBax, COCTaBe, IIOJIYYEHUU H
0€30I1aCHOM HUCIOJIb30BaHUM Ba)KHEHIINX
HCOPraHN4YCCKUX u OpTraHNYCCKUX
BEIIECTB B OBITY M IPaKTUYECKOH
JESTEIbHOCTH YEIIOBEKa;
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2. CTpyKTypa U cofep:kaHHe padoyeil mporpaMMsl
001eo0pa3oBaTeIbHON y4eOHOM TUCHMIIIUHBI

OV .12 Xumust

2.1. O0béM yueOHOI TUCHUNIMHBI M BUABI Y4eOHOI padoThI

Buo yueonoit pabomut Oobvem uacoes Ilpogheccuonanvno
OpUEHMUPOBAHHOE
cooepiicanue
(¢p.n.n.)
O0beM nporpaMmbl JUCHUNIMHBI 54
BT. U..
2
TEOpETHUECKOe 00yUueHue 31
pakTU4YeCcKue/Ia00paTOpHbIC 3aHATHS 20 4
KOHTPOJIbHBIE paOOTHI 1
IIpomeskyTouHas arrecTaums
JudbepeHpoBaHHbIi 3a4eT 2




2.2. TemaTHuyecKHii IJIaH U cojepkaHue o0meodopasoBaTebHol yueoHou nucuumiannbl 20.02.02 3amura B ype3BbIYaAHHBIX CHTYALMSIX.
2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

HaumenoBanue | Cogep:kanme ydeOHOro marepuana (OCHOBHOE M NPoQecCHOHAILHO-OPHEHTHPOBAHHOE), OBLEM 19COB MdopMupyeMblIe
pa3/iesioB M TeM | J1aG0paTopHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIATHON MOIY/Ib KOMITETEHIHH
1 2 3 4
OcHOBHOE colepKaHme 46/-
Paszngen 1. OCHOBBI CTPOEHUS BelIeCTBA 6/-
Tema 1.1. OCHOBHOE COJIepKaHNe 4/- OK 01
Crpoenne aroMoB | Teoperuueckoe odydeHmne 21-
XAMAHCCKAX CoBpeMeHHass MOJeIb CTpocHUs aroma. CHUMBOJMYECKUH S3BIK XUMHH. XUMHYECKHAN 3JIEMEHT.
SJICMCHTOB 1 13nexTponnas koHdurypamms atoma. Kinaccudukaius XUMAYECKUX JJIEMEHTOB (S-, P-, d-deMeHTHI).
fipupona BaneHTHblE  SJIEKTPOHBI.  BaleHTHOCTB.  DIEKTPOHHAs  MPHUPOJA  XMMHYECKOM  CBSI3W.
XAMHHECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHYECKOH CBsA3U (KOBAJICHTHAs, HWOHHAS, METAJUINYECKasl,
CBA3N BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa3oBaHUsI

IIpakTHyeckue 3ansaTus Nel 2/-

Pemienune 3amaHuii Ha WCHOJIB30BAaHUE XUMHUYECKOM CHMBOJIMKM M Ha3BaHWM COCIUHEHUW IO

HOMEHKJIATYPE MEXIYHAPOIHOTO COK3a TEOPETHYECKOM W NPHUKIAJHON XUMHH W TPUBHAIbHBIX

Ha3BaHWH JUIS COCTABJIEHUS XUMHYECKHX (POPMYJ IBYXATOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(QHIOB,

THAPHIOB | T.I1.) M IPYTHX HEOPIraHUYECKUX COETMHEHUIN OTAEIbHBIX KIIACCOB.

[TpakTHYeCKHE 3a/IaHUs HA YCTAHOBJIEHUE CBS3U MEXY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB M

MEPHOTUYECKUM U3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M UX COEJAWHEHHUH B COOTBETCTBHH C

nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHOBHOE co/Iep:KaHHe 2/- OK 01
Ilepuopnueckuii | IMpakTuyeckue 3ansaTust Ne2 2/- OK 02

3aKOH M TadInIa
J.1. Menneneena

[Tepuonuueckas cucrtema xumuudeckux odieMeHtoB J[.M. MenneneeBa. ®OU3NUECKUNA  CMBICI
[lepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB XHMHMUYECKHX
AJIEMEHTOB, OOpa3yeMbIX HMH TMPOCTBIX W CJOXKHBIX BEIIECTB B COOTBETCTBHU C IMOJOKEHHUEM
XMMHUYECKOro 3ijieMeHTa B llepumoandeckorn cucreme. MHPOBO33pPEHUECKOE M HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona J[.MI. MengeneeBa. Ilporno3er .M. MenaeneeBa. OTKpbITUE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKMX 3aJaHUNl Ha XapaKTEpHU3alUI0 XHMHYECKHX
JJIEMEHTOB «MeTainyeckue / HeMETAUTUYECKHE CBOMCTBA, AJIEKTPOOTPUIATEILHOCTh XUMUYECKUX

13



AJIEMEHTOB B COOTBETCTBHUU C MX JIEKTPOHHBIM CTPOCHHUEM M IOJIOXKEHHEM B MEPUOIUYECKON CHCTEME
xumuueckux asiementoB J[.1. MeneneeBa»
Paznen 2. XumMuueckne peakuuu 6/-
Tema 2.1. Tunel | OcHOBHOe coiepKaHue 4/- OK 01
XUMHAYECKHX TeopeTnueckoe odyueHue 2/-
peakui Knaccudukanuss u TUIIBI XUMHUYECKUX PEAKIUH C y4acTHeM HeopraHuueckux BemecTB. CocraBieHue
YpaBHEHUN pEaKIMil COeNMHEHHUs, pAa3JIoKEHUs, 3aMelleHHs, OOMeHa, B T.4. peaklUuidl TOpEeHHs,
OKHCJIEHUS-BOCCTAHOBJICHHUS.
VYpaBHeHHs] OKHCIIeHUs-BOoccTaHOBIeHUS. CTeneHb okucieHus. OKUCIUTENh U BOCCTAaHOBUTEIb.
CocraBiieHHEe U ypaBHUBAaHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUUNA METOJIOM 3JEKTPOHHOTO
6anmanca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU B MPUPOJIE, MPOU3BOACTBEHHBIX IMpoIeccax U
KHU3HENIESTEILHOCTH OPTraHU3MOB
IMpakTuyeckue 3ansarTus Ne3 2/-
KonnyectBeHHble OTHOWIEHHUS B XUMUH. OCHOBHbBIE KOJUYECTBEHHbIE 3aKOHBI B XMMUHU U PACUETHI 110
YpaBHEHHMSIM XUMHUYECKUX peakmuid. Moib Kak eIuHHIa KOJWYecTBa BemecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHMsI Macchl U 3Hepruu. 3akoH ABorajapo. MossipHblii 00beM ra3os. OTHOCHTENbHas
TUTOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKIUH C MCIIOJIb30BAaHHEM MacChl, 00beMa
(HOpMaJIbHbIE YCIIOBHS) ra30B, KOJMUYECTBA BEIIECTBA
Tema 2.2.| OcHOBHOE coiep:KaHue 2/- OK 01
ONEKTPONUTHIECKA | Teppernueckoe 00yueHHe 2/- OK 04
i I{Hccvougaum " Teopus snekTpoauTHyeckoi aucconnanuu. MoHbI. DIeKTPOIUThI, HEANIEKTPOIUTHI. Peakiun HOHHOTrO
HOHHBIH OOMEH oOMeHa. CocTaBiieHHe peakluii MOHHOrO OOMEHa IMyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIIEHHBIX
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKkLni
Paszpgea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 14/-
Tema 3.1.| OcHOBHOE coiep:KaHNe 4/- OK 01
Knaccupukanus, | Teopernueckoe oGydyenue 2/-
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HOMCHKIJIATypa u

[Ipenmer neopranmveckorr xumuu. Knaccudukamnusi HeopraHmueckux BemiecTB. [IpocThie M CIOXKHBIC

OK 02

CTPOCHHUC BemiecTBa. OCHOBHBIC KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI, THIPOKCHIBI, KHCIIOTHI, COJTH). B3anMocBs3b IIK1.3
HCOPraHUYCCKUX  |geopraHMYECKUX BEIIECTB. ATrperaTHbie COCTOSIHMSL BemiecTBa. Kpucrammuueckune u amopdHbIe IIK 1.6
BCIICCTB BEIIECTBA. THITBI KPUCTAUIMYECKHX PEIICTOK (aTOMHas, MOJICKYJIApHAas, WOHHAs, METajuIMdecKas). K 1.7

3aBUCUMOCTh (U3MUYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTALIMYECKOH PEIIETKH. 3aBUCUMOCTH

XMMHUYECKON aKTHBHOCTH BEIIECTB OT BUJA XMMHYECKOH CBSI3M M THUIA KPUCTAIUIMYECKOW PEIICTKH.

[IprunHbI MHOrOOOpa3us BELIECTB

IIpakTuyeckue 3ansaTus Ned 2/-

Homenknatrypa HeopraHn4eckux BEIIECTB: HA3BaHME BEIIECTBA MCXOMAS U3 MX XUMHUYECKOW (OpMYIIbI

WM COCTaBJICHHEC XHMHUYECKOW (OPMYNBI HMCXOAS W3 Ha3BaHUS BEHIECTBA IO MEXKIyHAPOIHOM

(MIOIMTAK) nnu TpuBHalIbHON HOMEHKIIATYDE.

Pemenne mpakTHYecKUX 3aaHWNA MO KIACCH(PUKAIMK, HOMEHKIAType M XHMHUYECKUM (opmyram

HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJaccoB (yrapHblii Tra3, YIVIEKHCIBIM Tra3, aMMHaK, ramieHas

W3BECTh, HETAIlIeHas! N3BECTh, ITUTHEBAS COA U PYTHX): HA3BIBATh U COCTABIIATH (DOPMYIIBI XUMUYCCKUX

BEIIECTB, ONPEEISITh MPUHAATIEKHOCTH K KJaccy.

Hcrounnku xumudeckoit nHpopMamuu (CpeACcTB MaccoBo mH(popMmanuu, ceTh MHTEpHET U Apyrue).

[Tounck napopMaIum no HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMynam
Tema 3.2. ®usuko-| OcHOBHOE coiepKAHUE 6/- OK 01
XMUMHYECKHUEe TeopeTnueckoe ooyueHmne 2/- OK 02
CBOHCTBA Mertannbl. O0uue gpuznyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. CriocoObl MojyueHus. 3HaueHHe
HCOPraHUYCCKHUX  |MeTajIoOB M HEMETAUIOB B TPHUPOJE U KU3HENEATCIbHOCTH 4YeJOBeKa W opraHu3mMoB. Kopposwus
BEHICCTB METAJIJIOB: BUIBI KOPPO3UH, CITOCOOBI 3aIIUTHI METAIIIIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢u3mvyeckne W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHkI1aTypa coelMHeHUI HeMeTamioB. KpyroBopoTsl
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

2/-

IIpakTnueckue 3ansaTus Ned

2/-

CocraBneHne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOXKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUAPOKCUIOB; HEOPraHMUECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.
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IpakTuyeckne 3aHATHA Neb

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJIyYEHUE H
0e30macHOE HCIOJIb30BAaHME BAKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTUYECKOM
JIESTEIIbHOCTH YEJI0BEKA

2/-

Tema 3.3.| OcHOBHOE cojlep:KaHue 2/- OK 01
Wnentudukanus | Teoperndeckoe o0yqenue 2/- OK 02
HCOPraHU9CCKUX |1 nepTHuKalMs HEOPTaHUYECKUX BELIECTB C MCIIOIb30BAHMEM MX (HM3MKO-XMMHUYECKHX CBOMCTB, OK 04
BEIICCTE XapaKTEepHbIX KAauyeCTBEHHBIX peakuuil. KauecTBeHHble peakuuu Ha cyibdar-, KapOOHAT- U XJIOPHJI-

AQHMOHBI, HA KATHOH aMMOHHUS
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 12/-
Tema 4.1.| OcHOBHOE co/lep:KaHNe 4/- OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 2/- IIK 1.3
CTPOCHHE U|[losiBieHME U pa3BUTHE OPraHMUYECKON XUMUM Kak Haykd. IIpenmer opranmdeckoi xumuu. Mecto u IIK 1.6
HOMCHKJIaTypa 3Ha4YECHHE OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK. 1K 1.7
OpraHN4eCKuX XHUMHUYECKOE CTPOCHHE KaK MOPSNOK COEAUHEHHsS] aTOMOB B MOJIEKYJIE COIVIACHO WX BAJEHTHOCTH.
BCILECTB OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHUSI OpraHuveckux coeauHeHuit A.M. bytieposa.

VYrnepoaHblii CKENET OpPraHWYeCKOM MOJEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHUS MOJIeKyJl. MI3oMepusi U U30MepHI.

[Tonatue o ¢yskuuoHaneHOW rpynmne. Paaukan. IlpuHnunsl kiaccuukanum — OpraHMYECKUX

coequHeHnl. MexnyHapoiHas HOMEHKJIAaTypa W IPUHLOUNBl  HOMEHKJIATYpbl OPraHUYeCcKUX

coequHeHuil. IloHsaTe 00 a3oTcojepX aluX COEAMHEHUSX, OMOJOTMYECKH AaKTHUBHBIX BEIECTBAX

(yrmeBomax, Xupax, Oelkax H Jp.), BBICOKOMOJIEKYJSPHBIX COEIWHEHHUSX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3ansaTusa Ne7

CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKUX BELIECTB OTIEIBHBIX

KJIACCOB, WCIOJNB3ysS WX Ha3BaHUS 10 CHCTEMATHYECKOW M TPHBHAJIBHON HOMEHKIAType (dTHWIIEH,|2/-

alleTWIeH, TNIMLEpuH, (eHoid, (GopMalbAeru, YKCycHas KHCIOoTa, TNMuiuH). Pacdersl mpocreiiieit

(hopMyITBI OPraHIMYECKOM MOJIEKYIIBI, HCXOIS U3 DJIEMEHTHOTO cocTara (B %)
Tema 4.2. OcHoBHOE coJep:KaHHe 4/- OK 01
CaoiicTBa Teopernyeckoe o0yueHune 4/- OK 02
OpraHN4CeCKHUX OU3NKO-XMMUYECKHUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH OK 04
COCIIMHCHUI KJaccu()UKALMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTMUYECKHUH psia v oOmas popmyiia; U3oMepus; IIK 1.3

(hbU3UYEeCKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CITIOCOOBI MMOTYyUCHHUS):
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— HOpEACIbHBIC YIJIICBOAOPOIbI (a.]'IKaHBI n HHKJ’IO&J’IK&HH). FOpeHI/Ie ME€TaHa KaK OJAMH H3 OCHOBHBIX

IIK 1.6

MCTOYHHKOB TEIIa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAXOKICHUE B IIK 1.7
IIPUPOJIE U IPUMEHEHHE AJIKAHOB; 2/-
— HenpeJenbHble (QJKEHbI, aJKUHbl U QIKaJWEHbl) U apOMATUYECKUE YIIIEBOJAOpOAbl. [opeHue
alleTUJIEHA KaK UICTOYHUK BBICOKOTEMIEPATYPHOT'O IJIAMEHH JJIsl CBAPKU M PE3KU METAJJIOB
— KHUCJIOPOACOAEPIKaIINEe COSTUHEHNS (CTUPTHI U (PEHOIBI, KapOOHOBBIE KHCIOTHI M A(PUPHI, aTbIETUIbI
U KETOHBI, XKUpPbI, yrieBojsl). IlpakTndyeckoe mHpUMEHEHHME STWIEHIJIMKOJS, TIJIMLEpHUHa, (eHoza.
[Ipumenenne ¢Gopmanpaeruaa, ameTanbIeruaa, YKCYCHOM KHCIOTBHL. Mplla Kak COJH  BBICIINX
KapOOHOBBIX KUCJIOT. MOroIIMe CBOWCTBA Mblla 2/-
— a30TCcoJep)KalIhe COCOMHEHUS (aMUHBI M aMHHOKHCIOTHI, Oeyku). BBICOKOMOJIEKYIsIpHbIE
COeIMHEHUS (CMHTETHYECKHE M OMOJIOrMYeCKU-aKTHBHbIC). MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOIb30BaHUS.
I'eHeTHuecKas CBsI3b MEXY KJIACCAMU OPTaHUYECKUX COeTMHEHUH
TeMma 4.3. OcHoBHOE co/iep:KaHue 4/- OK 01
Wnentuduraims | Teopermueckoe oGyuenne 3/- OK 02
OPTaHMICECKIX buooprannueckue coenuneHus. llpumeHenue u Ouosornyeckas poib YrieBoaoB. OkucieHue OK 04
BCILICCTS, nx YIJIEBOJOB — MCTOYHUK OSHEPrHMM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHUCIOT.
SHatenie " [IpeBpamienuss OenkoB mnuiu B opraHuzMe. buonormyeckue ¢QyHkunm OenkoB. buonormueckue
HPHMCHERHE i ¢GyHKIMU XUpOB. Pojb opraHndyeckoit XuMUM B pellIeHUH Ipo0JIeM MUILEBOM 6e301MacHOCTH
ObrToBOjA " Pons OpPraHWYECKOM XMMHMHM B pELIEHUH MpOOJIEM 3HEPreTUYecKoil Oe30MacHOCTH, B Pa3BUTHU
NPOUSBOACTBEHHON oy mHEI, cO3naHMM HOBBIX MaTepHaoB, HOBBIX UCTOYHUKOB YHEPIUHU (QJIbTEPHATHUBHBIE NCTOUHUKU
JICATCIIEHOCTH sHepruM). OnacHOCTh BO3/AEWUCTBHUS Ha JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTJIEIbHBIX
Hestonexa KJIacCOB (YTJI€BOAOPOABI, CHUPTHI, (EHONbI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, ANBJICTUIBI U Ip.),
CMBICJI TTOKAa3aTelsl IPeJeIbHO JOMYCTUMOM KOHIIEHTPAlUH
KonTpouabnas .
CtpyKTypa 1 CBOMCTBa OPraHN4YECKUX BELIECTB 1/-
pabora
Pazneua S. Kunernyeckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMHYECKUX PeaKIuii 4/-
CkopocTb OcHoBHOE coep:xaHue OK 01
XUMHYECKHX OK 02
peaKLHii.
XuMu4eckoe 2/-
paBHOBECHE
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Teopernyeckoe o0yueHue

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jM4YHBIX (DAaKTOPOB: MPUPOIBI PEArupyOLIUX BEIIECTB,
KOHIIGHTpAllUM PEAarupyroliuxX BELIECTB, TEMIEpPaTypbl W IUIOMIAAM PEAKIMOHHON IOBEPXHOCTH.
TennoBsie 3 (heKTbl XUMUYECKUX peakluil. IK30-U YHIOTEPMUYECKUE, PEAKIUH.

OOparuMocTh peakiuii. XUMHUECKOE PaBHOBECHE M €ro CMEUICHHWE MOJ JCHCTBUEM pPa3IHYHBIX
(akTOpoB (KOHLIEHTPALIMS PEareHTOB WU MPOIYKTOB PEaKINH, AaBJI€HUE, TEMIEpaTypa) Ui CO31aHUs
ONTUMAJIBHBIX YCIOBUM MpoTeKaHusl XumMudeckux nporeccon. [punmun Jle [larense

IpakTnyeckue 3ansaTus Ne§
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIM3 (AKTOPOB, BIUSIONIMX HAa W3MEHEHHE

CKOPOCTH XUMHUYECKON PEaKIIHH. 2/-
Pa3nean 6. PacTBOpbI 4/-
Tema 6.1. OcHoBHOe coiep:KaHue 2/- OK 01
IonsTue O| Teopernueckoe obyuenue 2/- OK 02
pactsopax PactBopenue kak ¢uznko-xumuueckuid mporecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBas m0isi pacTBOpeHHOro BemiecTBa. CMBICH TMoOKa3zaTens MpeaeiabHO IIK 1.3
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCTIOJIB30BaHUE B OLIEHKE HKOJIOTMUECKOI 0€30MacHOCTH. IIK 1.6
[IpaBmiia sKOJNOrMUYECKU 1€71€cO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM AESITEIBHOCTH B LIEJSIX K 1.7
COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHON CpeNibl; OMACHOCTh BO3ACUCTBUS HA YKUBBIC
OpraHnu3MbI ONIPEACIICHHBIX BCIICCTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PACTBOPHI, UCMOIb3yeMbIE B OBITOBON U
MTPOM3BOJICTBEHHOM JESATEIHHOCTH YETOBEKA
Tema 6.2.|OcnoBHoe conep:kanue 2/- OK 01
ccnenobanne TeopeTnueckoe o0yueHune 2/- OK 02
CBOMCTE pacTBOpOB [IpuroToBneHue pacTBOPOB 3aJlaHHON (MaccoBOM, %) KOHIIEHTpayu (C MPAKTHKO-OPHUEHTUPOBAHHBIMU OK 04
BOIIPOCAMH ) U OTIPE/IeTICHNE CPEIbl BOAHBIX PACTBOPOB.
Pemennie 3a1a4 Ha MPUTOTOBIEHUE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKaAHME (CONEPKAHUE TPUKJIIATHOTO MOXYJIS)
Pasnen 7. Xumusi B ObITY H IIPOU3BOACTBEHHOI 1eATEJLHOCTH YeJ0BeKa 6/6 OK 01
Xumust B OBITY H|QcHOBHOE coepiKaHUe 6/6 OK 02
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HpOHSBOI{CTBCHHOﬁ
JACATCIIBHOCTH
YCI0BCKa

Teopernyeckoe o0yueHue

2/2

Hogelimme nocTHXeHUs: XUMAYECKON HAYKd U XUMHUYECKOW TEXHOJIOTUH. Poib xumun B obecieyeHun
9KOJIOTUYECKOM, SHEPreTUUECKOM U MuUIeBoil 0e30macHOCTH, pa3BUTUM MeauLMHbL. [IpaBuna noucka u
aHanM3a XUMHYECKOW HHQOpManmuu U3 pa3IMYHBIX HMCTOYHUKOB (HayuyHas W Yy4eOHO-Hay4yHas
JUTEparypa, cpesicTBa MaccoBoil uHGopMmanuu, cetb MHTepHeT)

IpakTnyeckue 3ansaTus Ne9

[Touck 1 ananu3 KeHCOB O MPUMEHEHUH XUMHUYECKHUX BEIIECTB U TEXHOJIOTHI C y4eToM OymyIieit
npodeccnoHaNbHOM EeATEIBHOCTH 110 TeMaM: 3allPaBOYHBIC KUAKOCTHU (TOTUIMBO, Maciia, CMa3KH,
OXJIQXKIAFOIINE KUJIKOCTH H T. II.);

pe3uHbI ( IIMHBI U PE3MHOTEXHUYECKHUE U3/ICIINS); TIIACTMACCHI.

2/2

OK 04
OK 07
IIK 1.3
IIK 1.6
IIK 1.7

IMpakTuyeckue 3ansarTus Nel(

[Touck u ananu3 KeHCOB O MPUMEHEHUH XMMHUUYECKUX BEIIECTB U TEXHOJIOTHI C y4eTOM Oy yiien
npodeccHoHaNbHOM EATENBHOCTH 110 TeMaM: OT/IeJI0YHO-AeKOpAaTUBHBIE MaTepuabl (0OMBKA, JTaKu U
KpacKH, aHTUKOPPO3UOHHBIE TIOKPHITHUS U T. I1.);

KJIEU, TEPMETHKHU.

2/2

IIpomexyTounas arrecranus no gucuumianne (J1/3)

Bcero

54
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3. YcioBus peajn3anuu 00meo0pa3oBaTebHOll yueOHO JUCHMNIHHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecredeHn o
Peanuzanus o6meoOpa3oBaTenbHON yueOHOM TUCIUIUIMHBI TPeOYyeT HaMM4Yus y4eOHOTro KabruHeTa
( yucOHBIN KaOMHET XUMHH).
Oo6opynoBanne kabuHera:

— II0CaJ04YHBbIC MECTA CTYACHTOB,
- pa60qee MECTO IIPEoaaBaTeIA;
HarisiaHbIC nmocoous (Ha60pBI IIapoOCTECPIKHEBBIX MOI[CJ'ICﬁ MOJICKYJII, MOACIIN KPUCTAILINICCKUX

pEIIeTOK, KOJUICKIIMM MPOCTBIX M CIOXHBIX BEUIECTB W/WJIM KOJUIEKIIMU MOJUMEPOB; KOJIICKIUS
TOPHBIX MOPOJA U MUHEPaJIOB, Tabnuia MenaeneeBa, yueoubie GuibMbl, IUGPOBbIE 00pa3oBaTebHbIC

pecypcsi).

Texnuyeckue cpeacTBa 00y4eHHUS:
—  MYJbTUMEIUHWHBINA IPOEKTOP;
— IPOEKLMOHHBINA YKpaH;
— IPUHTEp YepHO-OeNblil Ja3epHBblii;
- IIK;
— OJIOK IIUTaHUS;
— KOJIOHKHU;
_ TEJNEeBU30p.

3.2. HudpopmanunoHHoe odecneyeHne 00yueHust

Ilepeyenb pexoMeHAyeMbIX Y4eOHbIX H3AaHul, WHTepHeT-pecypcoB, [I0NOJHHUTEJIbLHOMH
JMTEPaTypbl

OcHOBHbIE HCTOYHHKH

Xumusa.  EcrecTBeHHO-HayuHBI  mpoduiab:  y4eOHHMK A1 CTYAEHTOB  YUPEKICHUI
cpea.npod.obpazosanus/ O.C. Nabpuesnsa - M.OOpa3oBaTeIbHO-U3IATEIBCKHI HICHTP «AKaIEeMUSY,
2024.-400c

Xumusi. TexHonorndeckuit mpoduiib: yaeOHUK JUIsl CTYICHTOB YUpexaAeHUl cpea.npod.oopasoBaHus/
O.C. T'abpuensn, U.I'.OctpoymoB - M.OGpa3oBaTenbHO-U3AaTENbCKUN HEHTp «Akagemus», 2024.-
304c

Xumus. [Ipaktukym: yueOHOe mocoOue A CTYIEHTOB yupexaeHuil cpea.nmpod.odpazosanus/ O.C.
[Mabpuensa M.O06pazoBaTenbHO-U3AATENbCKUM TIEHTP «AKkanemusiy, 2024.-304¢

Xumusa. Tectbl, 3amau U yOpaXHEHHUs. YydeOHOE TMOCOOME [UISl CTYACHTOB YUPEKICHHIMA
cpen.npod.obpazoBanms/  O.C. I'abpuemnsa, ['.I'.JIeicoBa M.O06pa3oBaTenpbHO-U3AATEIBCKUN TIEHTP
«Axamemusy, 2024.-336¢

JlonoJIHUTeIbHbIE HCTOYHHKH:
1. Xwumus. 10 knacc. Yray6néuusiii ypoens: yueonuk/ B.B. Epemun, H.E. Ky3smenxo, B.1.

Tepennn, A.A. Jlpo3nos, B.B. Jlynun; mox pea. B.B. Jlynuna. — M.: Ilpoceemienne, 2022. — 446, [2]
C.: WL

2.  Xwmus. 11 kmacc. YryOn€nueni ypoBeHb: yueOHuk/ B.B. Epemun, H.E. Ky3emenxo,
A.A. llpo3nos, B.B. JIynun; mox pen. B.B. Jlyauna. — M.: [Ipocsemenne, 2022. — 478, [2] c.: ui.

3. Xwumwus. YrnyOnennslii ypoBenb. 10—11 kmaccsl: pabodast mporpamma k iuaun YMK B.B.
Jlynuna: yuebHo-MeToauueckoe nocooue / B.B. Epemun, A.A. [Ipo3nos, 1.B. Epemuna, 3.1O.
Kepumos. — M.: JIpoda, 2017. — 324, [1] c.

4.  Meronuueckoe nocooue k yueOnuky B. B. Epemuna, H. E. Ky3smenxko, B.W. Tepenuna,
A. A. lpo3noBa u ap. «Xumus. YriyOieHHslid yposenby. 10 kimacc / B. B. Epemun, A.A. JIpo3nos,
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N.B. Epemuna, B. 1. Maxonuna, O. lO. Cumonoga, 2.1O. Kepumos. — M.: [Ipoda, 2018. — 339 c. :
170

5. Meroanueckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3pmenxko, A. A. Jlpo3ioBa u
ap. «Xumus. Yroyonennsiit yposeHb». 11 kmace / B. B. Epemun, A.A. [Ipo3nos, U.B. Epemuna, H.B.
Bonxora, H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : um.
NuTepHeT-pecypcenl:
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4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHON YUeOHOH THCHUILINHBI

KoHTpoJib M olleHKa pacKpbIBAIOTCS 4e€pe3 AUCLUIUIMHAPHBIE PE3YJIbTAThl, YCBOCHHBIE 3HAHUSA U

NpuOOpEeTEHHbIE  CTYIEHTaMHU YMEHHs, HamlpaBJICHHbIE Ha  (QOpMHUpOBaAaHHWE OOMMX U
poecCHOHATLHBIX KOMIICTCHITHHA.
Ne |OK/TIK |Moayas/Pa3gen/Tema |Pe3yiabTaT 00yueHust Tumst . OHEHOMHEIX
MeponpusTuii
| OcCHOBHOE cojIep:KaHue
1 Pazgen 1. OcHoBbI Popuymiposarr,
0a3oBble TOHSATHA U
CTPOEHUS BellecTBa
3aKOHbI XUMHH
1.1 |OKO0l Crpoenue atoMoB|CocrtaBiate xumuueckue|l. Tecr «CrpoeHue aTromoB
XUMUYECKUX DJIEMEHTOB|(OPMYIIBI COCAMHEHUN B|XUMHUUYECKHUX 3JICMEHTOB u
U TPUPOJIa XUMHUYECKOU |COOTBETCTBUU CO [MpUPOIa XUMUUYECKON CBA3U».
CBSI3U CTEIEHbIO OKucJeHHus|2. 3agaud Ha  COCTaBJICHHUE
XAMHYECKUX  DJIEMEHTOB, [ XMMHUYECKUX dbopmy
MCXO0JISI U3 BAJICHTHOCTH H|JIBYXaTOMHBIX COCTMHEHU I
AIIEKTPOOTPHUIIATETILHOCTH |(OKCUIOB, CYIb(HUIOB, TUAPUIOB
U T.IL).
3. 3amaHus Ha HCMIOJb30BaHUE
XAMHYECKON CHMBOJIMKH u
Ha3BaHUH COCIMHEHU I o
HOMEHKJIAType MEXYHApOIHOTO
coro3a TEOPETHYECKOU U
TIPHUKIIaTHOM XUMUHU u
TPUBUAIBHBIX  Ha3BaHUU Ui
COCTaBJICHHS XUMUYECKUX
bopmyn JIBYXaTOMHBIX
COEIMHEHUI (okcuoB,
Cyab(GUI0B, THIPUAOB U T.OI.) U
OPYTUX HEOPTraHUYECKUX
COCIMHEHHI OT/IEIIbHBIX KJIACCOB
1.2 |OKO01 [lepuoanueckuii 3aKoH 1| XapakTepru30BaTh 1. Tecr «Meramnueckue /
OK 02 Tabmuma J.W.|xuMu4decKkue >3JIeMEHThI B|HEMETaINYECKHE CBOIICTRA,
Menneneena COOTBETCTBUU c UX [3JIEKTPOOTPULIATEILHOCTD u
MOJI0KEHUEM B|CpOJICTBO K 3JEKTPOHY
MEePUOIUYECKON  CHUCTEME|XUMUYECKUX AJIEMEHTOB B
XUMUYECKUX  DJIEMEHTOB|COOTBETCTBUE C UX JJIEKTPOHHBIM

J.1. MenneneeBa

CTPOCHUEM M  IIOJIO)KCHHEM B

MIEPUOTUYECKON cucreme
XAMUYeCKuX  anementoB  JI.M.
Menneneesay.

2. [Ilpaktuueckue 3anaHusl Ha

YCTAHOBJICHHUC CBA3HU MCKIY

CTPOCHUCM ATOMOB XUMHYCCKUX

9JICMCHTOB n NepuoaANICCKUM
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl OLlEHOYHBIX

MeponpuATHI

H3MCEHEHUEM CBOWCTB

XUMHYECKAX DJIEMEHTOB U HX
COETUHEHUN

ITOJIOKCHHUEM

B COOTBETCTBUU C
[Tepuonuueckoi

CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE

TEOPETHYECKUE

3aJaHusa Ha

XapakTepU3aLuI0 XUMHUYECKUX
3JeMeHTOB: «Mertanueckue /
HeMeTalJIMUeCKIe CBOMCTBA,
AJIEKTPOOTPHULIATEIIBHOCTh u
CPOJICTBO K 3JEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C HX DJECKTPOHHBIM
CTpOCHI/IeM 158 ITIOJIOKCHUECM B
IIEPUOIUYECKON cucTeme
XUMHUYCCKUX

J.N. MenaeneeBay

9JICMCHTOB

Pa3zgea 2. XuMnueckue
peakuuu

XapakTepu3oBaTh THUIIBI
XHMHUYECKHUX peakumnid

2.1

OK 01
OK 04

Tunsr XUMHAYECKUX

peakuui

CocraBnsTh peakuuu
COCIIMHEHUSI, Pa3JIOKCHUS,
oOMeHa, 3aMeIICHHS,
OKHCJIUTEIbHO-
BOCCTaHOBHUTEIIbHBIC

peakinuu

1. 3agaun Ha  cocTaBlieHUE
YPAaBHEHUN PEaKLIUN:
—  COeIUHEHuH,

pa3ioxeHus, 0OMeHa;

3aMeIICHUS,

— OKHUCIIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKIuid C
HCIIOJIb30BaHUEM MeToaa
AJIEKTPOHHOTO OajnaHca.
2. 3amauym Ha pacyeT MaccChl
BelleCTBa UK 00bEMA
ra3oB MO U3BECTHOMY KOJIUYECTBY
Macce WM O00BEMY
U3  YYacTBYIOIIUX B
p€aKuu BEIIECTB; pACYETHI
(00BEMma,

BEIIECTBA,
OJIHOTO
MacChI KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUH,
€CIM OJHO U3 BEIIECTB HMEET
IpUMeCH

2.2

DIIEKTPOIUTHYECKAS
JYCCONUAIINSI U MOHHBIN
o0MeH

CocraBiATh  ypaBHEHUS

XUMHNYCCKUX peaKI_II/II/I
WOHHOI'O obMmeHa c
y4acTHEM

HCOPTaHUYCCKUX BCIICCTB

1. 3agagua Ha CcOCTaBJICHHE

MOJIEKYJIIPHBIX u HMOHHBIX
peakuMii ¢ Yy4aCTHEM KHUCIOT,
OCHOBaHHUI " colIei,

YCTAHOBJICHHUC HU3MCHCHUA
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Tunsl OLlEHOYHBIX

Ne |OK/IK |Mopnyas/Pasnen/Tema |Pesyabrar 00yyeHus .
MeponpusTHIA
KHCJIOTHOCTH CPEJIbI
3 Pa3znea 3. Crpoenue u|HcciaegoBath cTpoeHune u
CBOliCTBa CBOliCTBa
HEOPraHu4ecKHuX HEOPraHu4eCcKHX
BeLeCTB BeleCTB
3.1 |OKO01 Kinaccudukanms, KnaccudumupoBars 1. Tecr «Homenknarypa w
IIK 1.3  |HOMEHKIaTypa U |HEOpPraHUYECKHUE Ha3BaHUE HEOPraHUYECKUX
IIK 1.6  |cTtpoeHue BELIECTBA B COOTBETCTBUU |BELIECTB HUCXOaA n3 HX
IIK 1.7 |HEOpraHM4eCcKux C UX CTPOCHUEM XUMUYECKON dopmynbl WM
BEILIECTB COCTAaBJICHHE XUMUYECKOM
bopMyIIbI HCXOIS W3 Ha3BaHUS
BEIIECTBA [0 MEXKIYHAPOIHOMN
W TPUBHAIIBHON
HOMEHKIIATYpEe».
2. 3ajgayn Ha pacyeT MacCOBOM
nomu  (Maccel)  XMMHYECKOTO
aJIeMEHTa (coenmuHeHMS) B
MOJIeKYJIe (CMecH).
3. Ilpaktuyeckue 3amgaHusi IO
KJIacCU(UKALlMK, HOMEHKJIaType U
XUMHYECKUM dhopmynam
HEOPraHUYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB.
4. IlpakTthueckue 3aJaHus Ha
onpenerneHue XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCMMOCTH BHJIa XUMHUYECKOMN
CBS3M M THUNA KPHUCTALIUYECKOMN
peleTKu
3.2 |OKO01 DUBHKO-XUMHUECKIE YcranaBiuBaTh 1. Tect «OcobeHHOCTH
OK 02 CBOMCTBA 3aBUCUMOCTH ($U3MKO- [ XUMUYECKUX CBOMCTB OKCHIIOB,
HEOPraHUYEeCKUX XUMHUYECKUX CBOMCTB|KHCIIOT, OCHOBaHUH, aM(POTEPHBIX
BEILIECTB HEOPraHWYECKUX BELIECTB|TUAPOKCHJIOB U COJICI.

OT CTpPOEHHUS AaTOMOB U
MOJIEKYJI, a TaKKe Tuma
KPUCTaJUIMYECKOU
pelIeTKn

2. 3amaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMHUYECKHUX PpEaKIUi

C y4aCTHEM IPOCTBIX U CIOXKHBIX

HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAJIOB U
aM(pOTEPHBIX AJIEMEHTOB;
HEOPraHUYECKUX KHCJIOT,
OCHOBaHUI u aM(OTEPHBIX
THIPOKCUIOB,  HEOPraHMYECKHX
COJIEH, XApaKTCpU3YIOIIMX  HUX
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Tunsl OLlEHOYHBIX

Ne |OK/IK |Mopnyas/Pasnen/Tema |Pesyabrar 00yyeHus .
MeponpusTHIA
CBOWCTBA U CLIOCOOBI MOTYYCHHSI.
3. IlpakTuko-OpHEHTHPOBAHHbIE
TEOPETHYECKUE 3a/1aHus Ha
CBOICTBa u MOJIy4eHHUE
HEOPraHWYECKUX BEILECTB
3.3 |OKO01 Nnentuduxarnus Uccnenosath 1. IIpakTUKO-OpHUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KAUeCTBEHHbIC  PEAKLNH |3aTaHUS o COCTaBJICHUIO
OK 04 BEIIECTB HEOPraHWYECKUX BELIECTB |XMMUYECKUX PEaKIMil ¢ ydacTUEM
HEOPraHUYeCKUX BEILIECTB,
HCIIOJIb3YEMBIX JUTSt ux
UJEeHTU(DUKAIUY.
4 Pasznen 4. Crpoenue u|UcciaenoBars crpoenne u|Konrpoabnas padora
cBolicTBa cBoiicTBa oprannvyeckux|«CTpykrypa U cBoiicTBa
OPraHMYecKux BelIeCTB OPraHMYeCcKNX BelecTB»
BeleCTB
4.1 |OKO01 Knaccudukanms, Knaccudumuposars 1. 3agaHuss Ha cocCTaBJICHUE
IIK 1.3  |cTpoeHue Y|OpraHMYeCKHUE BELIECTBA B|HA3BaHUU OpPraHUYECKUX
IIK 1.6  |HOMEHKIaTypa COOTBETCTBUHU c WX |COCAUHEHUN MO0 TPUBHAIBHOW WIIH
IIK 1.7  |OpraHM4ecKuX BEUIECTB |CTPOCHUEM MEXIyHAPOIHOU
CHUCTEMATHUYECKON HOMEHKJIATYype.
2. 3amaHuss Ha COCTaBJIEHUE
TTOJTHBIX u COKpAaIIeHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYEeCKUX BEILIECTB
OTJIETIbHBIX KJIACCOB.
3. 3agaum Ha  oOmpeaereHue
MIPOCTEUILIEH (bopMmybI
OpPraHUYECKON MOJIEKYJbI, UCXOMIS
13 3JIEMEHTHOTO cocTaBa (B %)
42 |OKO1 CBolicTBa OpraHMYECcKHX | Y CTaHABIUBATh 1. 3agagua Ha CcoOCTaBJIICHHE
OK 02 COECIMHEHU I 3aBUCUMOCTh (Gu3MKO-|ypaBHEHUN XMMHMYECKUX pPEaKIIHi
OK 04 XUMHUYECKUX CBOMCTB|C y4acTUEM OPraHUYEeCKUX
OpTraHWYECKHUX BEIIECTB OT|BEIIECTB HA  OCHOBAaHWUU  UX

CTPOCHUA MOJICKYJI

COCTaBa U CTPOCHUS.
2. 3aganus COCTaBJICHUE
YPaBHEHUN XMMHUYECKUX PEAKLUH,
WUTIOCTPUPYIOIIMX ~ XUMUYECKUE
CBOWCTBA C YYE€TOM MEXAHU3MOB

Ha

MPOTEKAHUs JAHHBIX pEaKIui |
TCHETHYECKOM CBSI3H
OpraHWYECKUX BEIICCTB Pa3HBIX
KJ1aCCOB.

3. PacueTHbie

3a7a4u o
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Tunsl OLlEHOYHBIX

Ne |OK/IK |Mopnyas/Pasnen/Tema |Pesyabrar 00yyeHus .
MeponpusTHil
YPaBHEHUSM pEaKLUN C ydacTueM
OpPraHUYECKUX BEILECTB.
4.3 |OKO01 Nnentuduxarnus Uccnenosats 1.ITpakTHKO-OpHUEHTUPOBAHHBIEC
OK 02 OpPraHMYECKUX BEILECTB,|KaYECTBCHHBIE  PEAKLUH [3a1aHUS 1o COCTaBJICHUIO
OK 04 ux 3HA4YCHUE 1 |OpraHu4eCKUX XUMHYECKUX PEaKIUi C y4acTUEM
IIK 1.3  |npuMeHeHuE B OBITOBOM|COEAMHEHMNM  OTIENbHBIX |OPraHUYECKMX BEIIECTB, B T.4.
IIK1.6 (v  1pOU3BOJACTBEHHOM |KJIACCOB HCIIOJIB3YEMBIX JUIS ux
IIK 1.7  |neATenbHOCTHU YEJIOBEKa uACHTUPUKAMY B OBITY W
IPOMBIIIJIEHHOCTH.
5) Paznen 5.|XapakTepu3oBaTh
Kunernuyeckne 1 |BJIMSIHHE Pa3JIM4YHBIX
TepMoAMHAMHUYecKHe |(axTopoB HA
3aKOHOMEPHOCTH PaBHOBeCHE M CKOPOCTb
NPOTeKAHUSA XHMHYECKHX peaKuui
XHMHYECKHX peakuui
5 OK 01 CKOpOCTh  XMMHYECKHX | XapaKTepU30BaATh [IpakTHKO-OpHUEHTHPOBAHHBIE
OK 02 peakuuil. XHMMHYECKOE [BIMSHUE  KOHLEHTPALMH [TEOPETHUECKUE 3a71aHus Ha
paBHOBECHE pearupyrouux BeUIeCTB U|aHaJINW3 (HaKTOPOB, BIMAIOIIMX Ha
TEMIEPATYpPbl HA CKOPOCTh|U3MEHEHNE CKOPOCTH XUMHUYECKOMN
XUMUYECKHUX PeaKLni peaKuu. [IpakTuxo-
XapakTepHu3oBaTh OpUEHTUPOBAaHHBIE 3aJaHUs Ha
BIIUSTHUE U3MEHEHUS |IpUMEHEeHne  npuHnuma  Jle-
KOHLIEHTpalluu  BeEIecTB, |[IlaTense Ui HaXOXACHHUS
peakuuu Cpelbl Y |HalpaBICHUS CMEILEHUs
TEeMIIEPATypPbl Ha|paBHOBECUS] XUMUYECKOW peaKInu
CMEIlIEHHE XMMMUYECKOIO|M aHamu3 (QakTOpOB, BIHSIOIINX
paBHOBECHS HAa  CMEUIeHHEe  XHMHYECKOTO
paBHOBECHS
6 HccaenoBarb
Paszen 6. Pactsophr HCTHHHBIEPACTBOPbI €
3a/laHHbIMH
XapaKTepUCTHKAMU
6.1 |OKO01 ITonsTue o pactBopax  |Pasnuuars UCTUHHBIE|l. 3amaum Ha IPUTOTOBIEHHUE
OK 02 pacTBOpLI pacTBOpPOB.
IIK 1.3 2.  IlpakTUKO-OpMEHTHPOBAHHbBIE
IIK 1.6 pacyeTHbIe 3a1aHUs Ha
IIK 1.7 JVCIIEPCHBIE CHUCTEMBI,

UCIIONb3yeMble B  OBITOBOM U
MIPOM3BOJICTBEHHON NEATEILHOCTH

YECJIOBCKA
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Tunsl

OIICHOYHBbIX

Ne |OK/IK |Mopnyas/Pasnen/Tema |Pesyabrar 00yyeHus .
MeponpusTHIA
6.2 |OKO01 HccnenoBanue colicts|MccnenoBarsb ¢dusuko-
OK 04 pacTBOpOB XUMUYECKHE CBOMCTBa
HCTUHHBIX PACTBOPOB

1 IIpodeccnonabHO-OpHEHTHPOBAHHOE COJleP:KaHUeE (COAepKAHUE TPUKJIIATHOTO MOIYJIs1)

7 Paspnen 7. OuenuBarp nocjeacTeus (3ammra keiica (¢ y4eroMm
Xumusi B ObITYy H|OBITOBOM u|0ynymeii  mpodeccuoHaJbHOM
NMPOM3BOACTBEHHOI NMPON3BOJACTBEHHOI AesiTeJIbHOCTH)

AeATeJIbHOCTH AeATeJIbHOCTH 4eJIOBeKa
YyeJI0BeKa c O3 M
JKO0JIOTHYECKOM
0e301macHOCTH
OK 01 Xumus B Obity u|OuenuBath mnocnenctsus|Keiic (¢ yuetom  Oyamymieit
OK 02 IIPOU3BOIACTBEHHOMN ObITOBOM u|npodeccroHanbHON
OK 04 JIeSITENIbHOCTH YEJIOBEKa |IIPOU3BOJCTBEHHON JESITEIbHOCTH )
OK 07 NeATETLHOCTH 4esioBeka ¢|Bo3Mo)kHBIE TEMBI KEHCOB:
IIK 1.3 no3uuui  3kosiormyeckoii|l.  Iloremnenuwe  kiummara u
IIK 1.6 0e301acHOCTH BBICBOOOKIEHUE ra3oBbIX
IIK 1.7 TUAPATOB CO JHA OKEaHa.

2. Bynyiuiue Matepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHS.

3. Hosble wMarepuanbl  aus
COJIHEUHBIX OaTapeil.
4. JlexkapctBa Ha  OCHOBE

PaCTUTCIIBHBIX IIPCIIapaToB
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