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1. OBILIASI XAPAKTEPUCTHUKA PABOYEI ITIPOTPAMMBI YYEBHOU
JNCHUIIVIMHBI

1.1. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM NPOrpaMMbl:

VueOnas  gucnmmuimHa  OVIL10 Xwumwus — siBiusieTrcss  00sI3aTENBHONM — YacThIO
00111e00pa30BaTEIbHOrO IHUKJIa 00pa3oBaTelbHONW Tporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
1o cnenuaibHOCTH 35.02.08 DIeKTpOTEXHUYECKHUE CUCTEMBI B arpOIPOMBIIIIJIEHHOM KOMIIJIEKCE
(AIIK).

Vyeonas mucnmmumnaa OVYIL10 Xwumus obGecnedunBaer QopmMupoBaHue oOmUX
KOMIIETEHLIH:

OK 01. BsiOupath cmocoObl pemeHus 3aaad Npo(PecCHOHANBHON NeATeNTbHOCTH
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IOWCKA, aHAJIM3a W HMHTEPIPETALUU
uHpopMaluu ¥ UHDOPMALMOHHBIE TEXHOJIOTUU MJI BBIMOJIHEHHS 3a1ad MpodeccuoHaIbHON
JESITEIIbHOCTH;

OK 04. 3¢ddexTnBHO B3aUMOICHCTBOBATh U PabOTAaTh B KOJUIEKTUBE U KOMaH/IE;

OK 07. CogeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpebl, PecypcocOepeKeHuIo,
NPUMEHATh 3HAaHUA OO0 W3MEHEHHWU KJIMMaTa, NPUHIMIB OEpexITMBOTO IPOU3BOJICTBA,
3¢ (EeKTHBHO JCWCTBOBATH B YPE3BBIYAMHBIX CUTYAIIHSX.

1.2. Heap 1 niiaHupyemMblie pe3yJibTaThbl 0CBOCHHUS IMCHHUIIJIMHbI:

Lenb: QopMupoBaHue y CTYACHTOB IPEACTaBICHUS O XUMHUYECKOW COCTaBIISIOILEH
€CTECTBCHHO-HAYYHON KapTHHBl MHpa KaK OCHOBBI INPUHATUS PEUICHHH B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYaLUsIX, OTBETCTBEHHOI'O ITIOBEICHMSI B IPUPOJHON Cpelie.

3ajauu:

— copMupOBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUYECKUX MPOLIECCOB
U SBJIEHUH B OKpYKAIOLIEH Cpele, LEJIOCTHOW HAaydYHOM KapTHUHBI MHpa, B3aWMOCBSI3H U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

—  pPa3BUTh YMEHHUS COCTaBIATH (POPMYJIbI HEOPraHUYECKUX U OPraHUYEeCKUX BELIECTB,
YPaBHEHMsSI XMMHUYECKMX peakIui, OOBSICHATh HX CMBICI, HHTEPHPETHPOBATH PE3YJIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB;

— cpopMUpPOBaTh HABBIKU MPOBEACHUS MPOCTEUIINX XUMHUECKUX 3KCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOJIOZCHHEM TMpaBWJl 0e30macHOro oOpalleHus ¢ BellecTBaMH U
1abopaTOPHBIM 000PYTOBAHUEM;

— Ppa3BUTh YMEHHSA MHCIOJIB30BaTh HMHQPOpPMAIMIO XMMHUYECKOIO Xapakrepa U3
Pa3IMYHBIX UCTOUYHUKOB;

— cdopMupOBaTh YMEHHUS IPOTHO3MPOBATH MOCIEACTBHUSI CBOEH JIE€ATEIbHOCTH U
XUMHUYECKUX PUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX ITPOLIECCOB;

— chopMupoBaTh TNOHMMAaHHME 3HAYUMOCTH JOCTIKEHUH XMMHUYECKOH HaykKu W
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U MTPOU3BOJCTBEHHOMU cdep.

B pamkax mporpaMMmbl yueOHOW AMCHUIUIMHBI OOYYarOIIMMUCS OCBAaMBAIOTCS 3HAHUS U
yMeHusl, GopMHUpYIOTCS 00IIMe KOMIETEHIINH:

Kon IInanupyemsble pe3yJibTaThl

KOMIIET Oo0mue JAucuunimHapHbie
eHIIUM (mpeaMeTHBbIE)




OK 01.
BriOupar
b
CIIOCOOBI
pereHuUsI
3ama4
npodecc
WOHAJIbH
ol
NesTeNbH
oCTH
MIPUMCHH
TEJNBHO K
pa3iuyH
BIM
KOHTEKCT
am

B yacTu Tpy10BOr0 BOCIUTAHMSA:
- TOTOBHOCTb K TPYAY, OCO3HAHHUE
LIEHHOCTH MAacTepCTBa, TPYAOII00uE;
TOTOBHOCTb K aKTUBHOMU
NEATEIbHOCTH TEXHOJIOTUICCKON 1
COIMAIPHON HAIPaBJIEHHOCTH,
CIOCOOHOCTh UHUITUUPOBATH,
IJIAHUPOBATh M CAMOCTOSTEIIBLHO
BBITIOJIHSATH TaKyIO JACSTEIbHOCTD;

- HHTEpEC K pa3In4yHbIM chepam
npodeccHnoHATEHOM JIeATEIILHOCTH,
OBJajieHHe YHUBEPCAIbHBIMU
y4eOHbIMU

NMO3HABATEJIbHBIMU JI€HCTBUAMM:
a) 0a30Bble JOrHYecKHe AeiCTBHU:
CaMOCTOSITENILHO (OPMYITUPOBATH U
aKTyallu3UpoBaTh MpooiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN
MIPU3HAK WJIK OCHOBAHUS IS
CpaBHEHHSI, KJIacCU(UKAIIH U
0000I1IEHHS;

- OINIPEACIIATH LEJIN AeATCILHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPHH HX
JOCTHIKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTHUBOPEYUS B pACCMATPUBAEMBIX
SIBJICHUSIX

- BHOCUTH KOPPEKTHUBHI B
NeATEIIbHOCTh, OIIEHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIETSAM,
OLICHUBATh PUCKHU MOCIEICTBUI
NEATEeIIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHUE
MIPU PEIICHUN KU3HECHHBIX TTPOOIeM
0) 0a30BbIe HCCIeA0BaTEIbCKHE
JleficTBUA:

- BIAJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOW U MIPOEKTHOM
NeATEeIbHOCTH, HaBbIKaMU
paszpereHus mpooieM;

- BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE
CBSI3U M aKTyaJIM3UPOBAThH 3a71a9Yy,
BBIJIBUTATh THIIOTE3Y €€ PEIICHHUS,
HaxOJIUTh apPTYMEHTHI JIJIS

BJIaJCTh CUCTEMOM XUMHYECKUX 3HAHUM,
KOTOpasi BKJIIOYAET:
OCHOBOIIOJIararolue MOHATUS
(XMMHUYECKUH AJIEMEHT, aToM,
AJIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
ANIEKTPOHHBIE OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb
OKHUCJICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBINA 00BeEM,
YTJIEPOIHBIN CKeTeT, (yHKIIMOHATbHAS
rpymnmna, pajukai, U30Mepus, U30MepPHI,
TOMOJIOTHYECKUHN PSLII.

TOMOJIOTH, YTJI€BOJOPO/IbI, KHCIOPOA- U
a30TcoJeprKaIlue COeTUHEHUS,
OHMOJIOTUYECKH aKTHUBHBIC BEIIECTBA
(yrmeBoapl, )KUpPBI, OETKN), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COE€IMHEHNUS,
KpUCTAJUITMYECKas pelIeTKa, TUTIBI
XUMUYECKUX peakuuid (OKUCITUTETHHO-
BOCCTaHOBUTEJBHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PEaKIIN1 HOHHOTO
oOMeHa), pacTBOP, JICKTPOJIUTHI,
HEDIIEKTPOIUTHI, JIEKTPOIUTHUECKAS
JUCCOLMAIS, OKMCITUTEb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKOM
peakuuu, XuMUYeCKOe paBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHs] XUMUUECKOTO
CTpOEHHS OpraHndeckux Bemiects A.M.
Bbytneposa, Teopust 3ME€KTPONUTHUECKOU
JUCCOIMAIMU, IEPUOUYECKUN 3aKOH
J.1. Menneneea, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3BIK XUMHUH,
(hakToJIOTHYECKHE CBEACHUS O
CBOMCTBAaX, COCTaBe, MOIYYEHUN U
6€3011aCHOM HCIOJIb30BaHUU
BOKHEHIINX HEOPTAaHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEeATETbHOCTH YEJIOBEKA;
- YMEThH BBISBIIATH XapaKTepHbIC
MIPU3HAKU U B3aMOCBSI3b H3YUCHHBIX
MOHSATUN, TPUMEHSTH COOTBETCTBYIOIIIHE
TIOHSTHUS MPU OTMIMCAHUU CTPOEHUS U




JTOKa3aTesIbCTBa CBOMX YTBEPXKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU
pelieHus;

- AaHAJIU3UPOBATH MOJYUYEHHBIE B XO/JI€
pELICHUS 3a/1a4u Pe3yJIbTaThl,
KPUTHYECKH OLICHUBATH UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETb [I€PEHOCUTH 3HAHUS B
MMO3HABATENIBHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEIESATCILHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIC HJICH, IIPEJIaraTh
OpUTHHAIBHBIE TTOAXO/IbI U PEIICHUS;
- CITOCOOHOCTH MX HMCIIOJL30BAaHUS B
MO3HABATEIbLHOM U COLIMAILHOM
MPaKTHUKE

CBOMCTB HEOPIraHUYECKUX U
OpPraHUYECKUX BEILECTB U UX
MpEBpAICHUH; BBISIBIISTH B3aUMOCBS3b
XUMHYECKHUX 3HAHUH C TOHSATHUIMH U
MPEJCTABICHUSIMH APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
YMETh UCIO0JIb30BaTh HAUMEHOBAHUS
XHMHYECKHUX COCTMHECHUM
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOMN
Y MIPUKJIATHON XUMUU U TPUBUATILHBIE
Ha3BaHUS BaXKHEUIINX BEUIECTB (3THUIICH,
alleTHIICH, TIIUIEPUH, PEHO,
(dhopmasibieru, YKCyCcHast KUCIIOTa,
[JIMIWH, YTapHBIA ra3, yrieKuciblil ras,
aMMMaK, ralieHasl U3BeCTh, HerameHas
U3BECTb, MTUTHEBAS COJA U IPYTHUX),
COCTaBIIATh (OPMYIIbI HEOPraHMYECKUX
Y OPraHUYEeCKUX BEIIECTB, YPABHEHUS
XUMHYECKHUX PEAKIIHA, O0BSICHITH HX
CMBICJT; TIOATBEPKIATh XapaKTEPHbIE
XUMHUYECKHE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U
3alUCsAMU YPAaBHEHUH XUMHUYECKUX
peaKkIuii;

- YMETb YCTaHABIIMBATh
MPUHAJIC)KHOCTh U3YYCHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIECTB K ONPEICTICHHBIM KJIacCaM 1
rpymnmnam CO€JMHEHUI, XapaKTEpU30BaTh
WX COCTaB M Ba)KHEHIIIEe CBOMCTRA;
ONpENENATh BUJIbI XUMHUUECKUX CBSI3EH
(KoBajIeHTHAs, MOHHAs, METAJTHYECKAs,
BOJIOPOIHAS ), TUITBI KPUCTAITHUECKHUX
pEIIETOK BEIIECTB; KIaCCU(PUITUPOBATh
XUMUYECKUE PEAKIINH;

chopMHUpPOBATH MPEJCTABICHUS: O
XHUMHYSCKOM COCTABIISIONICH
€CTECTBEHHOHAaY4YHOU KapTUHBI MUPA,
pOJIM XMMHUU B MO3HAHUHU SIBJICHUI
MPUPOIBI, B JOPMUPOBAHUU MBIILICHUS
U KYJbTYpbI JINYHOCTH, €€
(YHKITMOHATTFHOW TPaMOTHOCTH,
HEOOXOUMOM JIJIs1 PEIICHHS
MPAKTUYECKUX 33]1a4 U HKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY




3I0POBBIO U IPUPOAHOIL Ccpee;

- YMETh MPOBOJIUTH PACUYETHI IO
XUMHYECKUM (HOpMyIIaM U ypaBHEHUSM
XUMHUYECKUX PEAKLUH C
UCIOJIb30BaHUEM (PU3NYECKUX BEITUYHH,
XapaKTEepU3YIOIINUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacCHhl,
o0beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJINYECTBA BEILIECTBA; UCIIOIH30BATh
CHCTEMHBIC XUMUYECKUE 3HAHUS IS
MIPUHSATHSI PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAITUSIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM

OK 02.
Hcnons3
OBaTh
coBpeme
HHBIE
cpencTBa
TOUCKA,
aHanu3a
u
HUHTEpIp
eTauuu
nHpopma
100505871
nHpopma
IIUOHHBIE
TEXHOJIOT
WU ISt
BBITIOJIHE
HUA
3a1a4
npodecc
HMOHAIBH
ot
NesITeNbH
OCTH

B o0s1acTH IEHHOCTH HAYYHOI'O
MO3HAHUSL:

- chopMHpOBAaHHOCTH
MHUPOBO33PEHHUS, COOTBETCTBYIOLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 0OLLECTBEHHOW MIPAKTHKH,
OCHOBaHHOT0 Ha JHaJIOre KyJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYIBTYPHOM MHUPE;

- COBEPILIECHCTBOBAHKE S3BIKOBON U

YUTATEIbLCKOMN KYJIBTYPBI KaK CpeACTBa

B3aUMOJICCTBUS MEXKIY JIIOJIbMH U
MO3HAHUS MUPA;

- OCO3HAHHWE LICHHOCTU HAy4YHOU
JIeSTeTbHOCTH, TOTOBHOCTD
OCYLIECTBIISATh MPOEKTHYIO U
MCCJIEI0BATENBCKYIO IESITENbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE;
OBJaieHHe YHUBEPCAJIbHBIMU
Y4eOHBIMH MO3HABATEIbHBIMH
JefiCTBASIMHU:

B) padoTa ¢ unopmaumeii:

- BJIaJIETh HAaBBIKAMH TOJTyUEHUS
nH(pOpMAIIUK U3 UICTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBIISATh MMOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMIO U UHTEPIPETALNIO
uH(GOPMAIIUU PA3IUYHBIX BHIOB U
dbop™m mpeacTaBIeHUS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUSI
nH(pOpMaIU U IIEEBOM ayAUTOPHH,

- YMETh IUIAHUPOBATh U BBIIIOJIHATh
XUMHUYECKHH SKCIEPUMEHT
(mpeBpalleHusl OpraHNYeCcKuX BEIIECTB
IIpY HarpeBaHUH, MOJTyYCHHUE ATHIICHA U
U3yUCHHE €r0 CBOMCTB, Ka4YeCTBEHHBIC
peaKIiy Ha aJIbJICTHIIBI, Kpaxmall,
YKCYCHYIO KHCIIOTY;

JieHaTypanus OeJIKOB IPH HarpeBaHUH,
[IBETHbIE PEAKIIUU OEIIKOB; IPOBOIUTH
peaKkuy HOHHOTO OOMEHa, OIPeesiTh
Cpeay BOJHBIX PaCTBOPOB, KAUECTBEHHbBIE
peaknuu Ha cyiabdar-, KapOoHaT- U
XJIOpU/I-aHHOHBI, HA KATHOH aMMOHHS,
peraTh SKCIIEpUMEHTAIBHBIE 3a/1a41 10
temaM "Metaisl" u "Hemeramist") B
COOTBETCTBUM C IIPAaBUIAMU TEXHUKU
6€30I1acCHOCTH IIPpU OOPALIEHUH C
BEILIECTBAMH U JIAOOPATOPHBIM
000pyZI0BaHUEM; MTPEJICTABIIATH
pe3yibTaThl XMMUYECKOTO SKCIIEPUMEHTA
B (hopme 3anucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKLIHUN U
(hopMyIHpPOBATH BBIBOABI HA OCHOBE ITHX
pe3yIbTaToB,;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO
uH(pOpMaIIHIO, TIOTYYaeMYIO U3 Pa3HbIX
UCTOYHUKOB (CPEJICTB MacCOBOM
uHpopmManuu, cetb IHTepHEeT U Apyrue);
- BIIQJIETh OCHOBHBIMH METOIaMHU
HAYYHOTO TIO3HAHUS BEIIECTB U
XUMHAYECKHX SIBJICHUH (HaOIroIeHue,
M3MEpeHHUe, SKCIIEPUMEHT,




BBIOMpAst ONITUMAIIBHYIO (hOpMy
NPECTAaBICHUS U BU3yaTH3alUH;

- OLICHUBATh IOCTOBEPHOCTD
JETUTUMHOCTb UHPOpPMALIH, e
COOTBETCTBUE IMPABOBBIM U MOPAJILHO-
STHYECKUM HOpMaM;

- WCIIOJIB30BaTh CPE/ICTBA
UH(POPMALMOHHBIX
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B
pELICHNH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C
coOJroIeHreM TpeOoBaHUI
9PrOHOMHKH, TEXHUKH 0€30TaCHOCTH,
THTUECHBI, PECYpCOCOepeKeHUS,
NPaBOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIQJIETh HABBIKAMH PACIIO3HABAHHUS
Y 3aIIUTHI THPOPMALIUH,
MH(POPMAIIMOHHON 0€30MacCHOCTH
JMYHOCTH;

MOJICJIMPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI IO
XUMHYECKUM (HOpMyIIaM U ypaBHEHUSM
XUMHYECKHUX PEAKIIHA ¢ UCTIOIh30BAHUEM
(bU3MYECKUX BEJIIUYMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOPMaIbHBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BEUIECTBA;
WCIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE
3HAHUS JUTSI IPUHATHS PEIICHUN B
KOHKPETHBIX )KU3HCHHBIX CUTYaIIUsX,
CBSI3aHHBIX C BEIIECCTBAMH U UX
IpUMEHEHHEM

OK 04.
Dddexr
UBHO
B3aMMO]]
€lCTBOBA
Th U
pabortathb
B
KOJIJIEKT
UBE U
KOMaHIe

- TOTOBHOCTbh K CaMOpa3BUTHIO,
CaMOCTOSITEJIbBHOCTU U
CaMOOIIPE/ICIICHUIO;

-OBJIa/ICHNE HaBbIKaMH y4eOHO-
HCCIICIOBATEIbCKOM, CBOMCTB,
KayeCTBEHHbIE PEAaKIIMK Ha aJIbJIeTH/IbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY;
MPOEKTHOMU U COLMATIBbHOM
NESTENBHOCTH;

Ogyagenne yHMBepCaJIbHBIMH
KOMMYHUKATUBHBIMHU /IeHiCTBUAMM:
6) coBMecTHasI 1eSITeJIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh
MPENMYIIECTBA KOMaHAHON U
UHAUBUAYaJIbHON paboThI;

- IPUHAMATH LIEJIA COBMECTHOM
JESATEIIbHOCTH, OPraHU30BbIBATH U
KOOpJAMHUPOBATh IEHCTBUSA IO €€
JOCTUKEHUIO: COCTABIIATH IIaH
JENCTBUH, pe3yIbTaTOB PACIPEIEIISTh
POJIM C y4€TOM MHEHU YYaCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPJAMHUPOBATH U BBIOJIHATH

- YMETh MJIAHUPOBATH U BBINOIHSITh
XUMHYECKHUH SKCIIEPUMEHT
(mpeBpallleHUs OpraHNYECKHUX BEIIECTB
[P HarpeBaHUU, MOJIYYEHHE STUIICHA U
U3yUYEHHE eTo JIeHaTypalus OeIKoB MpH
HarpeBaHuu, [IBETHbIE PEaKIIMU OEJIKOB;
MIPOBOJUTH KaU€CTBEHHBIE PEaKI[UU Ha
cynbdar-, KapOoHaT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUS; pelIaTh
9KCHEpUMEHTAIbHbIE 33a]]auH 110 TEMaM
"Metamnsl" u "Hemetanist") B
COOTBETCTBUM C NIPABUIAMHU TEXHUKU
0€30MMacCHOCTH MPH OOPALEHUH C
BELIECTBaMH U Ja0OPATOPHBIM
000pyI0BaHNEM; MTPECTABISATH
pe3yJIbTaThl XUMUYECKOTO
SKCHEpUMEHTa B JopMe 3arncu
YPaBHEHHMI COOTBETCTBYIOIIUX pPEaKLUi
1 GOPMYIHUPOBAThH BHIBOJIBI HA OCHOBE
ITHUX




paboTy B YCIOBUSX PEATbHOTO,
BUPTYAITBHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIIATh MO3UTUBHOE
CTpaTernyecKoe MOBEJACHUE B
Pa3IMYHBIX CUTYALMSX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHULUATHBHBIM.

OBJajieHHe YHUBEPCAIbHBIMU
peryJsiTHBHbIMHU

AeCTBUAMU:

') IPUHATHE ce0s1 M APYTUX JIo/ei:
- IPUHUMATh MOTUBBI U apTyMEHTHI
JIpYTuX JIFOAEH MpU aHaIu3e
pe3yNbTaTOB JIE€ATEIbHOCTH;

- IpYU3HABaTh CBOE IIPABO U IPABO
JIPYTHX JIIO/ICH HA OLIUOKY;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh
MUp C MO3UIUHU APYTOr0 YEIOBEKA;

OK 07.
Coneiict
BOBAThb
COXpaHe
HHIO
OKpYyXa
foLei
CpeIbl,
pecypcoc
OepexeH
IO,
MIPUMEHS
Th
3HAHUS
00
U3MEHEH
15074
KJIMMAaTa,
TIPHUHITAT
bl
Oepexn
BOT'O
MTPOU3BO
JICTBA,

ahdextn

BHO

B 001acTH 3K0J10rH4eCKOro
BOCITUTAHHUA:

- c(hopmMupoBaHHOCTH
9KOJIOTHYECKOH KYJIBTYpHI,
MOHMMAaHWE BIUSIHHUSI  COLMAJIbHO-
SKOHOMHYCCKHUX MIPOLIECCOB Ha
COCTOSIHUE TIPUPOJHOU M COUUATIBHOM
cpenbl, OCO3HaHHE  TJIOOAJIBHOIO
XapakTepa dKOJIOTHUECKUX MpodeM;

- IUIAHUPOBAaHUE U OCYIIECTBIICHUE
JIEWCTBUM B OKPYXKAIOLIEHW Cpeae Ha
OCHOBE 3HaHUs LEJIeH YCTOWYHMBOIO
Pa3BUTHS YEJIOBEYECTBA;

AKTHUBHOE HENPUATUE  JIEVCTBHUI,
MPUHOCAIIMX  BpEd  OKpYKarouien

cpene;

YMEHHUE IPOTHO3UPOBATH
HeOIaronpusITHBIE HKOJIOTHIECKHE
MOCTIEe/ICTBUS peaNpUHIMAEMBIX

JNENCTBUMN, IPEAOTBPALLATD UX;

- paCLIMPEHHUE OIbITAa JEATEIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIQJICHWE  HaBBIKAMH  y4eOHO-
HCCIEA0BATENBCKOM, TPOEKTHOU U
COIMATLHOU JIeSITeIbHOCTH,

- chopMHpPOBATh MPEJACTABICHUSA: O
XUMHYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpA,
pOIM XHMMHUU B TIO3HAHUU SIBICHUI
npupoibl, B GOPMUPOBAHUN MBIIIJICHUS

u KYJIBTYPBI JMYHOCTH, ee
(GyHKIMOHATBHON IpPaMOTHOCTH,
HE00X0 MO TUISE pelieHus

HpaKTI/I‘IGCKI/IX 3aa4 U DKOJOTHUYCCKU
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY
3710pOBbIO U IIPUPOIHOMN CPELIE;

YMETh co0Ir01aTh IIpaBUIIa
9KOJIOTHYECKHU 1[e1eCo000pPa3HOTO
MOBeIeHWss B OBITY ©  TPYIOBOM
NCATCIIBHOCTHU B Iesax COXpaHeHI/ISI
CBOETO  3/I0POBbSI W OKpYXKarolIei
MIPUPOTHOMN Cpenbl; YYHATBIBATh
OMAaCHOCTb BO3JICHCTBUI Ha KHBBIC
OpPraHu3Mbl OINPEJICIICHHBIX BEILIECTB,
MOHUMas CMBICHT MmoKazaTens
MPEIEIbHON TOIYCTUMOW KOHUEHTPALIMU




JIEHICTBOB
aTh B
YpE3BbIY
aMHBIX
CUTYyallH
qX

2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1 O0bem yueOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoit padoThl

O0beM yacoB

O061beM 00pa3oBaTeIbHON MPOrpaMMbl 78
U3 HUX!

TEOPETUYECKUE 3aHATHS 44
PAKTUYECKHUE 3aHSITUS 34
B ToMm yuciie npogeccnoHATbHO-OPHEHTHPOBAHHOE COAePKAHUE 6
(copep:kaHue MPUKJIATHOTO MOXYJIA)

U3 HUX:

TEOPETHUECKHUE 3aHATH 2
MPAKTUYECKHUE 3aHSITUS 4

IIpome:kyToUHasi aTTecTAIUsI UTOTOBas olieHKa (1 cemectp),
nuddepeHIMpoBaHHbBIN 3a4eT (2 ceMecTp)




2.2 TemaTn4yecknii IJIaH U coJepPKaHNe YUeOHOM TUCHUNINHBI

HaumenoBanue Copaepxxanue yuyeOHOro marepuasa u GopmMbl OPraHU3aANMH J1esITeTbHOCTH Ob6bem B | ®opmupye
pa3aesioB H TeM o0yuarommxcst yacax Mble
KOMIIeTEeHI]
70
1 2 3 4
OcHOBHOE co/iep:KaHue
Pa3nea 1. OcHOBBI CTPOEHHUS BelleCTBa
Tema 1.1. OcHoBHoOe coJepKaHue OK 01
Crpoenune aToMOB CoBpemeHnHas Mozelb CTpoeHHs atoMa. CUMBOJIMYECKUH S3bIK XUMUN. X UMUYECKHUN 2
XMMHYECKHMX DJIEMEHTOB U | 3JIEMEHT. DJIEKTPOHHAas KoHurypamnus aroma. Kiiaccupukarust XuMHUIecKuxX
IIPUPOA XMMUYECKON 3IIEMEHTOB (s-, p-, d-31emMeHThI). BaneHTHbIe 31eKTpoHbL. BajieHTHOCTh. DNeKTpoHHAs
CBSI3U IIPUPOJIa XMMUUYECKOH CBSI3U. DIEKTPOOTPULIATEIBHOCTE. BBl XMMUUECKOH CBS3U
(xoBasieHTHAas, MOHHAsI, METAJUTMYECKas, BOAOPOIHAs) U CIIOCOOBI ee 00pa3oBaHuUs
IIpakTH4eckue 3aHATHSA
[TpakTnueckoe 3anstue Nel IlpakTuueckue 3ajaHus HAa YCTAHOBJIEHUE CBSI3U MEXTY 2
CTPOEHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB U EPUOJUYECKUM U3MEHEHUEM CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COEAMHEHNI B COOTBETCTBHUHU C MOJIO)KEHUEM
Ileppoanueckon CUCTEMBI.
Tema 1.2. OcHoBHoOe cogepkaHue OK 01
Ilepnonnuecknii 3akoH 1 | [IpakTHYecKue 3aHATHS OK 02
Tabnuua J[.1. [TpakTrueckoe 3ansTue No2 PenieHne npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 2
Menneneesa 3aJJaHUi Ha XapaKTepU3aLUI0 XUMUYECKUX 31eMeHTOB «MeTaundyeckue/
HEMETAJUIMYECKHUE CBOICTBA, 3JIEKTPOOTPULATEIBHOCTh XUMUYECKUX DJIEMEHTOB B
COOTBETCTBUH C UX 3JIEKTPOHHBIM CTPOECHUEM M MOJIOKEHUEM B IEPUOIUIECKON
cucreMe Xumudeckux ieMeHToB [[.1. Menneneesa»
Paszpen 2. Xumuyeckue peakuuu
Tema 2.1. Turmsl OcHoBHOe coJiep:kaHue OK 01
XUMUYECKUX PCaAKIU Knaccugukaius 1 THIBI XUMHUYECKUX PEAKIUN C yYaCTHEM HEOPraHUYECKUX BEIIECTB. 2




CocraBiieHHe ypaBHEHUH peaKluii COSTMHEHUS, Pa3TIOKEHUs, 3aMEIICHUs, OOMEeHa, B
T.4. pEaKIHil TOPEHUS], OKUCIICHHSI- BOCCTAHOBJICHUS.

YpaBHeHUs OKUCIICHUSI-BOCCTaHOBIIeHUsI. CTeneHb oKkucaeHus. OKUCIUTENb U
BoccTaHOBUTEIb. COCTaBJICHUE U YPAaBHUBAHUE OKUCIUTEIIPHO-BOCCTAHOBUTEIBHBIX
PEeaKIM METOIOM 3JIEKTPOHHOTO Oastanca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKIMK B IPUPOJIC, MPOU3BOCTBEHHBIX MPOIECCaX U KU3HEACITSIBHOCTH OPraHU3MOB

HpaKaneCRne 3aHATHSA

[Ipaktuueckoe 3anstue Ne3 KonnuecTBeHHbIE OTHOIIEHUSI B XUMUU. OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PACUYETHI 10 YPABHEHUSIM XUMHUYECKUX PEAKIUMI.

Tema 2.2. OcHOBHOe coiep:KaHue OK 01
DneKTponuTHYeCcKas Teopus 3MeKTPOIUTUYECKON Jucconaui. MIoHbl. DIeKTPOINThI, HE3JIEKTPOIUTHI. OK 04
JUccoLranys 1 HOHHBIN Peakuuu nonnoro oomena. CocraBiieHue peaklinii HOHHOTo 0OMeHa IMyTeM
oOMeH COCTaBJICHUS UX MOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHUM. KHCIOTHO-OCHOBHBIE

peakiuu. 3aaHus Ha COCTaBJICHUE HOHHBIX PEAKIIUN

IIpakTH4yeckue 3aHATHS

[TpakTuueckoe 3austue No4 Turnbl XuMUYECKUX
KourpoJabsnas padora CrtpoeHnue BemecTBa 1 XUMHUIECKUE PEaKIINH
Nel
Pa3pnen 3. CTpoeHue u CBOMCTBA HEOPraHUYECKHUX BellleCTB
Tema 3.1. OcHoBHOE coaepKaHue OK 01
Knaccudukanus, [Ipenmer Heoprannueckok xumun. Kinaccudukanyus HEOPraHMIEeCKHX BEMIECTB. OK 02

HOMEHKJIaTypa
CTpoeHue
HEOPTaHUYECKUX BEUIECTB

[Ipocteie u cnoxubie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCH/IBI, KUCTIOTHI, COJIN). B3aMOCBSI3b HEOPraHMYECKUX BEIIECTB. ATperaTHbie
cocTosiHUS BeniecTBa. Kpucrammueckue u amopdHbie BelecTBa. THIIBI
KPUCTAJUIMUYECKUX PEUIETOK (aTOMHasi, MOJIEKYJIIpHAsl, HIOHHAs, METAJNINYECKasi).
3aBUCHMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIITMUECKON PEIIeTKH.
3aBHCHMOCTh XMMHUYECKOM aKTUBHOCTHU BEIIESCTB OT BUAa XUMHYSCKOI CBSA3U U THIIA
KPUCTAITMYECKON pemeTKu. [[puainHbpl MHOTOOOpasHsl BEIIEeCTB

[MpakTnyeckue 3aHATHS




[TpakTrdeckoe 3ansaTue No5 PenieHne npakTHUECKUX 3aJaHMiA 10 KiTacCu(DUKAIAH,
HOMCHKJIATYpE U XUMHUYECKUM (HOpMyJiaM HEOPTAHHUECKUX BEIICCTB PA3TMUHBIX

KJIACCOB

Tema 3.2. dusuxo- OcHoBHoOe coJepKkaHue OK 01
XUMHYECKUE CBOKWCTBA Mertauisl. O01mye GpU3NUECKHe ¥ XUMUYECKUE CBOMCTBA METAIOB. CI10cO0bI OK 02
HEOPraHMYECKUX BEIIECTB | MOJIy4eHHs. 3HAUEHUE METAJUIOB U HEMETAJUIOB B IPUPOJIE U JKU3HEIEATEIbHOCTI

4eJI0BEKa U OpraHu3MoB. Koppo3us MeTamioB: BUbl KOPPO3UH, CIIOCOOBI 3aIIUTHI

METAJIJIOB OT KOPPO3HUHU

Hemeramnsl. OOmue ¢pusnyeckue 1 XUMHUECKUE CBOIICTBa HEMETaIOB. THUIIMYHBIE

cBoiictBa HeMeTawoB [V- VII rpynn. Knaccudukanus u HOMEHKIIaTypa COeIMHEHHIMA

HeMmeTasioB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHIOB,

TUIPOKCUOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB ITPOCTHIX

BELIECTB, BOJOPOJHBIX COEMHEHHM, BBICIINX OKCUIOB U TUAPOKCHIOB

IIpakTH4yeckue 3aHATHS

ITpakTnueckoe 3ansaTue Ne6 PemieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX

3a/IaHUI Ha CBOMCTBA, COCTaB, MOJIyYeHUE U 0€30MaCHOE MCTOIB30BaHUE BAKHEHIITNX

HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOH JEATEIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHoOe cogepkaHue OK 01
Wnentudukanus IIpakTH4eckue 3aHATHSA OK 02
HCOPraHUYCCKHUX BCIICCTB | [IpakTuueckoe 3anstue No7 MaeHTudukaims HeOpraHn4eCKUX BEIEeCTB OK 04
KourpoJabsnas padora CBoiiCTBa HEOPTaHUYECKUX BEIIECTB
Ne2
Pa3nen 4. CtpoeHue U CBOMCTBA OPraHUYeCKMX BelleCTB
Tema 4.1. OcHoBHOe coaep:xaHue OK 01




Knaccudukanus, IlosiBeHue U pa3BUTHE OPTaHUYECKOM XMMHUHU Kak Hayku. [Ipeamer opranndeckou 2

CTPOCHUC U XuMHuH. MecTo 1 3HaYCHHE OpFaHH‘{eCKOﬁ XUMHHU B CUCTCMEC CCTCCTBCHHLIX HAYK.
HOMCHKJIaTypa XHUMHUYECKOe CTPOCHHUC KaK MOPAJOK COCAUHCHUA aTOMOB B MOJICKYJIC COTJIACHO UX
OpPraHn4Y€CKuUX BEIIECCTB BajeHTHOCTH. OCHOBHEBIC MOI0KCHUS TEOpHUU XUMHUYECKOTI'O CTPOCHUSA OPraHNu4CCKUX

coequuennit A.M. bytnepoBa. YriepoIHblid CKEJIET OpraHu4eCKON MOJIEKYJIbI.
3aBUCHUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO CTPOCHUS MOJIeKyIl. V3omepus u
nzomepsl. [lonarue o hpyHKIMOHATBHOM Tpymme. Pagukan.

[TpuHIMIBI KTacCUPUKALMKA OPIaHUYECKUX COeTUHEHNN. MexyHapoJHast 2
HOMEHKJIaTypa U NPUHIUIIBI HOMEHKIATYpbl Oprannyeckux coenuHeHuil. [lonstue o6
a30TCOJEPIKAIINX COETUHEHUX, OMOIOrMUYeCKH aKTUBHBIX BelllecTBax (yrieBojax,
AKUpax, OenKax U Ap.), BRICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA

[TpakTrueckoe 3ansaTue Ne§ HoMmeHki1aTypa OpraHuyecKux COeAMHEHNN OTEIbHbBIX 2
KJIACCOB
[Tpaktuyeckoe 3anstue Ne9 Pacuersl npocteiimeil opMysbl OpraHU4ecKOil MOJIEKYJIbI, 2

MCXOJI U3 DJIEMEHTHOTO cocTaBa (B%)

Tema 4.2. CsoiicTBa OcHoBHOe coJep:kaHue OK 01
OPraHN4YCeCKux Du3uKo-XxUMHUYECKHUE CBOMCTBA OpPraHUYCCKHUX COCIMHEHUH OTACIIHLHBIX KJIaCCOB 2 OK 02
COCIMHEHHUI (ocobeHHOCTH KiIaccu(UKAIIMK 1 HOMEHKJIATyphl BHYTPHU Kjlacca; TOMOJIOIMUECKHUH psijt OK 04
u obmrast popmyna; usomepusi; GU3NUECKUE CBOMCTBA; XUMHUUECKHE CBOMCTBA; CIIOCOOBI
HOJy4YeHHUs):

- TpeJeNbHbIe YIIIEBOIOPO b (aJIKaHbI M LIUKIIOAJIKaHbI). ['OpeHne MeTaHa Kak OJIMH U3
OCHOBHBIX UCTOYHHKOB TEIJIa B MPOMBIIUIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX
YTJIEBOJOPOAOB, HAX0K/ICHHUE B MIPUPOJIE U IPUMEHEHNE aJIKAHOB;

- HCIIPCACIILHBIC (aJ'IKeHLI, AJIKWHBI 1 aJ'IKaI[I/ICHBI) U apOMAaTUYCCKUC YTIICBOJOPOBI. 2
FOpCHI/IC aAllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IJIAMCHU IJId CBAPKHU U
PE3KHU MCTAJIJIOB




- KHUCJIOPOACOIepIKaIlIKe COeAUHEHUS (CITUPTHI M (DEHOIIBI, KApOOHOBBIE KUCIOTHI U
3(UPHIL, ATBICTUABI U KETOHBL, )KUPBI, YTIeBOb). [IpakTHueckoe npuMeHeHne
STUJIEHTJIMKOJIA, IuIepyuHa, peHomna. [Ipumenenue popmanbaeruaa, aneTaibIeruaa,
YKCYCHOM KHCJIOTBL. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT. MoroIue CBOHCTBA
MbLIa

- a30TCOJIEPIKAIIME COSTMHEHUS (AMUHBI 1 AMHUHOKHUCIIOTHI, OCIIKH).
BricokomonekyssipHbIe COSAMHEHUS (CHHTETUYECKHE M OMOJIOTMYECKH-aKTUBHBIE).
MoHowmep, noaumMep, CTPYKTypHOE 3BeHO. [lonnmmepusanus sTuiieHa Kak OCHOBHOE
HaIpaBJICHUE €r0 UCIOJIb30BaHus. [ eHeTnueckas CBsA3b MEKY KJIacCaMU OPraHUYEeCKHUX
COCIMHEHUH

IIpakTH4yeckue 3aHATHS

HpaKTI/I‘ICCKOC 3angTue NelO 38.,HaHI/I$I Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHNYCCKHUX
peaKuHﬁ C Y4aCTUCM OPraHUYCCKHX BCHICCTB HA OCHOBAHWH UX COCTaBa U CTPOCHUA

[TpakTueckoe 3ansTue Nell Pemenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3aJJaHu} Ha CBOMCTBA OPraHUYECKUX COCIMHEHUN OTIENBHBIX KJIACCOB

[TpakTueckoe 3austue Nel2 [IpeBpaiiieHus: opraHMuecKUX BEIIECTB MIPU HarpeBaHUU

Tema 4.3.
Nnentuduxarus
OpPTraHUYECKUX BEIECTB,
HUX 3HAYE€HUE U
MIpUMEHEHHE B OBITOBOM 1
MIPOU3BOJCTBEHHOMN
JIeSITETLHOCTH YeJIOBEKa

OcHoBHOE CoAEpKaHue

buooprannueckue coequHeHus. OKUCIEHUE YITIEBOAOB - HCTOYHUK YHEPIHH HKUBBIX
opranu3mMoB. O0acT NpUMEHEHUs aMUHOKHUCIIOT. [IpeBpateHus OeaKoB MHUILY B
opranusMe. buonornyeckue GpyHkuun 6EIKOB.

[TpumeHenue u Ouosoruyeckas pojb yriaeBoJoB. buonornueckue GyHKINHU KUPOB.
Ponb opranndeckoil XMMHUM B pelIEHUH MpoOJIeM MHUIIEeBON 0€30M1acHOCTH

Ponb opranndeckoil XuMHUH B pellIeHUU MpoOIeM S3HEPreTuYecKoi 6€30acHOCTH, B
Pa3sBUTHUU MCIUIIUHBI, CO3JAHWUH HOBBIX MaTCpHaIOB, HOBBIX HCTOYHUKOB SHCPIUn
(anbpTepHATUBHBIE UCTOYHUKHU SHEPTUH). ONMacHOCTh BO3AEUCTBHS Ha )KUBbIE OPraHU3MBI
OpPraHUYECKUX BEIIECTB OTJENIBHBIX KJIAcCOB (YIJI€BOJOPOIbI, CIUPTHI, (hEHOIIHI,
XJIOPOPraHNYECKHE MPOU3BOIHBIE, aTbJICTUIBI U JIP.), CMBICI [TOKa3aTeNs MpeieIbHO
JOITYCTUMON KOHLIEHTpALuu

[MpakTunyeckue 3aHATHS

OK 01
OK 02
OK 04




[Tpaktuyeckoe 3anstue Nel3: MaeHTuUKAIMS OPraHUYECKUX COSANHEHUNA OTEIBHBIX
KJIACCOB

KonTpoabHas padora 3

CtpyKTypa U CBOICTBA OPraHUYECKUX BEIECTB

Paznen 5. Kunernueckue u

TepMOANHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XHMHYECKUX PeaKIuid

CKOpOCTh XMMHUYECKUX

OcHoBHOe cogepkaHue

peakuuii. XuMU4ecKoe
paBHOBECHE

CKOpOCTh peaKiiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB: MPUPOJIBI PEArHPYIOLIIX
BEILIECTB, KOHIEHTPALIUK PEarnpyIoLIMX BEIIECTB, TEMIIEPATyphl U IUIOMAAN
PEAaKIIMOHHOM MOBEPXHOCTH. TernsoBbie 3pPEKThl XUMUYECKHUX peakuil. K30- U
SHI0TepMHUEecKue, peakiuu. OOpaTUMOCTh peakiuil. XMMHUUYECKOe paBHOBECHE U €r0
CMEILEHHUE O] IEHCTBUEM PA3IUYHBIX (PaKTOPOB (KOHLEHTPAIMs PEareHTOB UK
IPOJYKTOB PEAKIUH, JAaBICHUE, TEMIIEpATypa) UIsl CO3JaHUS ONITUMAJIbHBIX YCIOBUMI
IIPOTEKaHus XuMudeckux npoueccon. [Ipunnun Jle Illarense

OK 01
OK 02

HpaKaneCRue 3aHATHSA

[TpakTuueckoe 3ausatue Nel4 Pemienue npakTHKO-OpUEHTHPOBAHHBIX 33/1aHUN HA
npuMmenenue npunnuna Jle-Illatenbe 1t HAXOXKICHUS HAIPABICHUS CMEIICHUS
paBHOBECHSI XUMUYECKOW PEAKINH U aHAIHU3 (PaKTOPOB, BIUSIOMIUX HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHUSI

OK 01
OK 02

Pa3nea 6. PacTtBopbl

Tema 6.1. [lousarue o

OcHoBHOE coaepKaHue

pacTBopax

PactBopeHue kak ¢pu3nko-xumuueckuii nmpomecc. PactBopsl. CriocoObl NPUTrOTOBIECHUS
pactBopoB. PacTBopumocTs. MaccoBas 10111 paCTBOPEHHOTO BelecTBa. CMbICI
HOKa3aTessl MPeIeNIbHO JOMyCTUMON KOHIIEHTPALMK U €r0 UCIOIb30BAHUE B OLICHKE
HKOJIOTHYECKON O€30MaCHOCTH.

[TpaBuiia HKOJIOTUYECKH 1€JIECO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOMH
JEATENIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3J0POBBS M OKPYKAOLIEH IPUPOIHON
CpeJlbl; OIIaCHOCTh BO3JECHCTBYSI HA KUBbIE OPraHU3MBbl OIIPEJEIICHHBIX BELIECTB.
Pemenne npakTuka-oprueHTUPOBAHHBIX PACUETHBIX 3a/laHUM HA pacCTBOPBHI,
UCTIOJIb3yeMble B OBITOBOM U MPOU3BOCTBEHHOMN JEATEIILHOCTH YEIOBEKa

OK 01
OK 02
OK 07

Tema 6.2. NccrnenoBanue

OcHoBHOe coaep:xaHue

OK 01




CBOMCTB PacTBOpPOB

HpaKaneCRne 3aHATHSA

OK 02

[Ipaktuueckoe 3anstue Nel5. Penenue 3aja4 Ha MPUTOTOBJIEHHUE PACTBOPOB

OK 04

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (CONEPKAHUE TPUKJIIATHOTO MOXYJIS)

Paznea 7.

Xumus B ObITY U
IIPOU3BOJCTBEHHOMN
JESATEIbHOCTH YEJI0OBEKA

OcHoBHOe cogepkaHue

Hoselimue 1oCTH)EeHNS XMMUYECKON HAYKH U XUMUYECKOW TEXHOJOTHH. Posib XMuu B

o0ecreueHnH YKOJIOTHUECKOM, SHEPTeTHIECKON U MUIIEBOI 0€301aCHOCTH, Pa3BUTHU
MenuiuHbL. [IpaBuiia morcka u aHaM3a XUMUYECKOW HH(POPMAIIMU U3 Pa3THIHBIX
UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4YHasl JTUTEPaTypa, CPEIICTBA MACCOBOM
uHpopmaruu, cetb THTEpHET)

HpaKaneCRue 3aHATHSA

[TpakTrueckoe 3ansaTue Nel6 [louck u aHanu3 KecoB 0 MPUMEHEHUH XUMHUECKHUX
BEIIECTB M TEXHOJIOTHI ¢ yueToM Oynymieil mpodeccHoHaIbHOM NesITeIbHOCTH IO
TeMaM: Ba)KHEHILINE CTPOUTEIbHBIE MAaTEPHaibl, KOHCTPYKIIMOHHBIE MaTE€pHaJIbI,
KpacKH, CTEKJIO, KEpaMUKa, MaTEpUabl 1) MEKTPOHUKH, HAHOMATEpHalbl,
TEKCTUJIbHBIE BOJIOKHA, ICTOYHUKH dHEPIUU, OPTaHUYECKUE U MUHEPAJIbHBIE
y100OpeHus, JIeKapCTBEHHbIE BEILIECTBA, OITOBAs XUMHUSI.

[TpakTiueckoe 3ansatue Nel7 3amura kelica: [IpencraBiennue pe3yabTaToB pelieHus
KelcoB B (hopMe MUHU-JIOKJIaJIa C Tpe3eHTanuen

OK 01
OK 02
OK 04
OK 07

Bcero

78




3. YCJIOBUSI PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM JUCIUATIIMHBI

3.1. MaTepuaJbHO-TEXHHYECKOe O0ecreueHne

Jns  peanuzanmuu mporpamMmbl  y4eOHOW JTUCHMIUIMHBI TPETYCMOTPEHBI  y4eOHbBIE
ayIUTOpUU JUIA TIPOBEICHUS 3aHATUH BCEX BHJIOB, INPEAYCMOTPEHHBIX 00pa3oBaTEIbHON
IIPOrpaMMOii, B TOM YHCJIE TPYNIOBbIX U UHIAWBUYaJbHBIX KOHCYJIbTAMH, TEKYILETO0 KOHTPOJISA
U TPOMEKYTOYHOM aTTecTald, a TakKe TIOMEHICeHHUs J[UIS CaMOCTOSITeNIbHOM paboThl,
OCHAIIIEHHBbIE 000pYyJOBaHHEM, TEXHHYECKUMH CpeICTBaMU OOy4YeHHs W MaTepHhallaMu,
YUUTHIBAIOIIMMH TPEOOBaHUS MEXIYHAPOIHBIX CTAaHAAPTOB.

OcBoeHue mporpaMMbl y4eOHOM TUCHUIUIMHBI PEANOIaracT HaJTu4ne:

Kabuner «Xumumn», OCHAIICHHBIH 000pYIO0BaHHEM: HAOOPHI IIAPOCTEPIKHEBBIX MOJICIICH
MOJIEKYJI, MOAETH KPUCTALIMUYECKUX PEIIETOK, KOJUIEKIIUH MPOCTHIX U CIIOKHBIX BEIIECTB W/HIIN
KOJJICKIIMM TIOJIMMEPOB; KOJUIEKIUS TOPHBIX IOpOJ W MHHEpaioB, Tabiuma Menzaeneesa,
yueOHble (GUIbMBL, LU(GPOBBIE 00pa30BaTEIbHBIE PECYpPCHl; KOMIIBIOTEP C YCTPOWCTBAMH
BOCIPOM3BEJICHUSI 3BYKa, MPUHTEP, MYJIbTUMEAMUA-TIPOCKTOP C HKPAHOM, MYJIbTHUMEIUNHHAs
JOCKa, YKa3Ka-Tpe3eHTep sl Mpe3eHTaIU.

JlaGoparopus, ocHalieHHas O0OpyIOBaHWEM [Jisi TPOBEICHHS 3aHSATHI: MEH3YpKH,
MUNETKU-KaNeIbHUIIBI, TEPMOMETPBI, MHUKPOCKOII, JIyIbI, MPEAMETHbIE U MOKPOBHBIE CTEKIIa,
IUTAaHIICTHI IS KaleNbHBIX peakiuid, (QuiIbTpoBaibHas Oymara, MpPOMBIBAIKH, CTEKIJISHHBIC
MpoOUPKH, PE3UHOBBIC MPOOKH, (HOHAPUKH, HAOOP PEAKTHBOB, CTEKJISHHBIC MAJIOYKH, IITATUBBI
JUIsl  TpOOMPOK; MEpHbIE IWIMHIAPHI, BOPOHKU CTEKJISHHBIE, BOPOHKHU JI€IUTEIbHBIC
mmHApraeckue {50-100 mut), cTynku ¢ mecTukoM, GpaphopoBbIe YaIIKH, MUHIETHI, GUIBTPHI
OyMaxxHble, BaTa, Mapiis, 4YacoBble CTEKJIa, OJJICKTPOIUIMTKH, JaObOpaTOpHbIE IITATUBBHI,
CIIUPTOBBIE TOPENIKH, CHHYKH, TPUOOp AJsl MOJy4YeHHs ra3oB (MU MPoOUpKa C ra300TBOIHOMN
TpyOKOil), AepxkaTenu A NPOOUPOK, CKISHKU AJIs XpaHEHUS! PeaKTUBOB, Pa3AaTOYHbIE JIOTKU;
xumuueckue crakanel {50, 100 wm 200 w™Jy); mImareny; MUHIETHI; THUTEIbHBIC IIMIIIIBL;
CeKyHIOMepHI (Taiimepsl), MepHbIe poOupku (Ha 10-20 mim) u Mepuble konoObl (25, 50, 100 u
200 wmut), BoasiHast OaHsi (MM TEPMOCTAT), CTEKJISIHHBIC TAJIOYKH, KOHMYECKHE KOJIOBI ISt
tutpoBanus (50 u 100 mu1); MHAMKATOpHBIE MOJOCKM Juis omperneneHuss pH u crangaptHas
MHAMKATOpHAs IIKaJla; YHUBEPCAIbHBIN UHIUKATOp; nuneTku Ha 1, 10, 50 mu (uau go3atopsl Ha
1, 5 u 10 M), GropeTkH 1Sl TUTPOBaHMSI, MeTUIIMHCKHUE mpuilbl Ha 100-150 mu, naboparopHble
W/WIN  aHanuTU4eckue Bechl, pH-meTpsl, cymmibHeld mKad, u Ap. J1abopaTopHOe
o0opyoBaHue.

ITomerieHust A CaMOCTOSITENTbHOM pabOThl O0YYAIOIIUXCs OCHAIIEHBl KOMIIBIOTEPHOM
TE€XHUKOM € BO3MOXHOCTBIO MOAKIIOUEHHS] K MH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM CeTH
«aTepHeT» U olecriedyeHneM JIOCTyMa B SJIEKTPOHHYIO HWH(OPMaIMOHHO-00pa30BaTEIbHYIO
cpeny, HeoOXOIMMbIM KOMILJIEKTOM JIMIIEH3MOHHOTO IIPOrPaMMHOT0 00ecriedeHusl.

3.2. UudopmanuonHoe odecriedenne 00yueHust

Jnis peanu3anyy nporpamMmbl OMOIHOTEYHBIN (POH]] YKOMIUIEKTOBAH MEYaTHBIMU U (MJTN)
AJIEKTPOHHBIMU 00pa30BaTENbHBIMU U HMH(OPMAIIMOHHBIMU pPECypcaMM, PEKOMEHIOBAaHHBIMHU
JUISL UCTIOJIb30BaHUS B 00pa30BaTEIbHOM IPOLECCE.

OcHoBHasi iuTEpaTypa:

1. Epemun, B. B. Xumus. 10 xmacc (6Ga3oBbiit). DnekTpoHHas (opma ydeOHHKA.
yuebHuk / H. E. Ky3pmenxo, B. U. Tepenun; B. B. Epemun .— Mocksa : AO "U3narenscTBo
"IIpocBemenne", 2022 .— 1 c¢. — ISBN 978-5-09-099533-7 .— URL:
https://lib.rucont.ru/efd/806266


https://lib.rucont.ru/efd/806266

2. Epemun, B. B. Xummsa. 11 kmacc (0a3oBbiif). DnekTpoHHass (opma ydeOHHKA. :
yuebnuk / H. E. Ky3pmenko, A. A. [Ipo3nos; B. B. Epemun .— Mocksa : AO "U3aarenscTBo
"IlpocBemenne”, 2022 .— 1 c. — ISBN 978-5-09-099534-4 .— URL:
https://lib.rucont.ru/efd/806267

3. Tynukun, E. M. Xumus. B 2 4. Yacte 1. OOmiast 1 HeopraHudeckasi XuMus : y4eOHUK
Uit cpefiHero npodeccuoHanbHoro oopazoBanus / E. Y. Tynukun. — 2-e u3., ucnp. ¥ A00. —
Mocksa : U3parenbctBo HOpaiit, 2021. — 385 c. — (IIpodeccuonanbroe obpazoBanue). — ISBN
078-5-534-02748-8. — Tekctr : oanexrtponasii // OBC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/471601

4. TynukuH, E. M. Xumusa. B 2 4. Yacte 2. Opranndeckas XUMHs : YYEOHHK ISt
cpenHero mpodeccuonanbHoro obpasoanus / E. U. TynukuH. — 2-¢ u37d., ucnp. w0 JOM. —
Mocksa : M3garensctBo HOpaiit, 2021. — 197 c. — (IlpodeccuonansHoe obpa3oBanue). — ISBN
978-5-534-02749-5. — Tekcr : omekrponnbii // OBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/471602

JonoHUTEILHAS JIUTEpPaTypa:

1. Kamunckuii, B. A. Oprannueckas xumusi B 2 4. Yactp 1 : y4yeOHUK IJIsI CpeAHETro
npodeccuonaibHOro oopazopanus / B. A. Kamunckmii. — 2-¢ u3z., ucnp. U gomn. — Mockga :
WznatenberBo FOpaiit, 2020. — 287 c. — (IlpodeccrnonansHoe obpazoBanue). — ISBN 978-5-534-
02909-3. — Tekcr : anektponusiit / DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/453151

2. Kamunckuit, B. A. Opranunueckas xumust B 2 4. Yactpy 2 : y4eOHUK AJisi CPEIHETO
npodeccuonanbHoro obpasosanus / B. A. Kamunckuid. — 2-e u3a., ucnp. u jgomn. — Mocksa :
UznatensctBo FOpaiit, 2020. — 314 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
02912-3. — Tekcer : anextponnsiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/453152

3. Mocksa, B. B. Opranudeckass xumusi: 6a30Bble MPUHIUIBI : ydeOHOE MMOcoOue s
cpennero mnpodeccrnoHanbHOro odOpazoanus / B. B. MockBa. — 2-¢ u3n. — MockBa
UznatensctBo FOpaiit, 2021. — 143 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
09420-6. — Tekcr : anextponusiit / DBC IOpaiit [caitr]. — URL: https://urait.ru/bcode/473436

4. Kamunuckuii, B. A. Opranndeckass XUMHS: TECTOBBIC 3a/JaHHs, 3a7add, BOIMPOCH :
yueOHOoe 1mocobue it cpeaHero npodeccruoHaibHoro oopazosanus / B. A. Kamunckumii. — 2-¢
u3a., ucnp. u gomn. — Mocksa : M3narensctBo FOpaiit, 2021. — 289 c. — (IIpodeccuonanbroe
oOpaszoBanue). — ISBN 978-5-534-02899-7. — Tekcr : snexrpoHHblil / DbC FOpaiiT [caiit]. —
URL.: https://urait.ru/bcode/472001

5. Oneitnukos, H. H. Xumus. Anroputmsl penieHus 3ajad ¥ TeCThl : yueOHoe mocobue
Ui cpeqHero npogeccuoHansHoro oopasosanus / H. H. Oneitnukos, I'. I1. MypaBbeBa. — 3-¢
u3a., ucnp. u gomn. — Mocksa : M3narensctBo IOpaiit, 2021. — 249 c. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-9916-9665-4. — Tekct : snexrponnsiii // ObC KOpa#T [caiiT]. —
URL.: https://urait.ru/bcode/471732

6. Xwumwms. 3amauyHuk : yd4eOHOe TocoOWe I CpelHero npodeccHoOHATLHOTO
obpazoBanus / FO. A. JlebeneB [u ap.] ; mox obmeit pemakiueit I'. H. ®ageeBa. — Mocksa :
UznarensctBo FOpaiit, 2021. — 236 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
9916-7786-8. — Tekcr : oamektpoHHslt //  OBC  IOpait [caiit]. - URL:
https://urait.ru/bcode/470947

HNuTepHeT—pecypcesbi:
1. 5BC Opaiir https://www.urait.ru/

2. OBC 3nanmym https://www.znanium.com
3. OBC Jlanb https://e.lanbook.com/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM

JUCHUIIVIMHBI
Oomasn/ Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATH I
npodeccuon
aJbHasA
KOMIIeTeHIH
|
OK 01 Crpoenue atoMoB | TectupoBaHue
XUMHYECKHUX
3JIEMEHTOB U
npupoja
XUMUYECKOH CBSI3U
OK 01 Ilepnonnueckuit TectupoBanue
OK 02 3aKOH U Tabauna
J.N. Menneneena
Pa3nen 2. Xumndeckue peakum
OK 01 Tumnel xuMu4yeckux | 3agadu
OK 04 peakuuii
ONEKTPOIUTHUECK
ast Iuccoluanys u
MOHHBIN 0OMEH
Pa3nen 3. Ctpoenue u cBolcTBa
HEOpPraHu4ecKuX BellecTB
OK 01 Knaccugu TectupoBanue
Kauus,
HOMEHKJIA
Typa u
CTpOEHHE
HEOpraHuy
€CKUX
BELIECTB
OK 01 dusuko- IIpakTUKO-OpUEHTUPOBAHHBIC 3aJaHUA
OK 02 XUMUYECKHE
CBONCTBA
HEOpraHUYecK
UX BEILECTB
OK 01 WUnentud [IpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS
OK 02 UKaLs
OK 04 HEOpraHu
YECKUX
BELIECTB

Pasnen 4. Ctpoenue u cBOlcTBa



http://www.studentlibrary.ru/

OPraHu4Ye€CKHUX BeHICCTB

OK 01

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

[IpakTHKO-OpHEHTHUPOBAHHBIE 3aJaHUS

OK 01
OK 02
OK 04

CaoiicTBa
OpraHUYECKUX
COeTUHEHUN

HpaKTI/IKO-OpI/ICHTI/I]I)OBaHHBIe 3aJaHus

OK 01
OK 02
OK 04

Unentudukanms
OpraHUYeCKUX
BEIIIECTB, UX
3HAYCHHE U
MIPUMEHEHHUE B
OBITOBOH U
MIPOU3BOJICTBEHHO
U NesITeIbHOCTH
YyeJIoBeKa

[TpakTUKO-OPHUEHTHPOBAHHBIE 3aAHUS

Pa3zgen 5. Kunernueckue u
TepMOJIHMHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEeKAHUS
XHMHYECKHX peaKkuuid

OK 01 Ckopoctb [TpakTUKO-OpHUEHTHPOBAHHBIE 3aAHUS
OK 02 XUMHYECKUX
peaKkuuid.
XHUMHYECKOE
paBHOBecHe
Pa3nes 6. PacTtBopsl
OK 01 [Tonsitue o 3anaun
OK 02 pacTBopax
OK 01 Uccnenosanue 3anaun
OK 04 CBOICTB
pacTBOpoB
Pa3nes 7. Xumus B ObITy B
NMPOM3BOJACTBEHHOMI
esiITeIbHOCTH YeJIOBeKa
OK 01 Xumus B ObITY U Keiic
OK 02 IIPOU3BOJICTBEHHO
OK 04 1 IeITETbHOCTH
OK 07 4eJIoBeKa
Onrcanne mKaJl OIEHUBAHUS
HaumeHoBaH | Hey10BJIETBOP | YI0OBJIETBOPHUTEIb X0po1io OTJINYHO
ue UTEJBHO HO
pe3yJabTara

00y4eHust




IMoaHoTa YpoBeHb MuHUMaIIBHO YpoBeHb 3HaHUW B | YPOBEHb 3HAHUM
3HAHMH 3HAaHUM HUXKE | JOIYCTUMBIA o0BeMme, B o0BeMme,
MUHUMAJIbHBIX | YPOBEHb  3HAHMIA. | COOTBETCTBYIOIIEM COOTBETCTBYIOIIE
TpeOOBaHUM. JlonyiieHo MHOrO | mporpamme M porpaMmme
Nmenu wmecto | HErpyObIX OMIMOOK. | MOATOTOBKH. MOJArOTOBKH, 0e3
rpyobie JlomyIieHo HEeCKOJIBKO | OMIMOOK.
OIMOKH. HErpyOBIX OIHUOOK.
Hanu4yue IIpu pemenun | IIpogemoncrpupos | IIponemoncrpuposan | IIponemoHcTpup
yMeHu i CTaHJApPTHBIX | aHbl OCHOBHBIE | B BCE  OCHOBHBIEC | OBAHBI BCE
3a1a4y He | yMeHus. Peuensl | ymenus. PemeHsl Bce | OCHOBHBIE
MPOJEMOHCTPH | THUIOBBIE 3aJjaud C | OCHOBHbIE 33Jayd C | YMEHUS, PEUICHBI
pOBaHbI HETpyOBIMU HETpyOBIMH BCE OCHOBHBIE
OCHOBHBIE oLInOKaMHu. OLIMOKaMHU. 3a/1a4uu c
YMEHHSL. BoeinonHensl  Bce | BrinonHeHbl BCE | OTZEIbHBIMU
HUmenu wmecto | 3ajaHusi, HO HE B | 3a/laHUs, B TIOJHOM | HECYILIECTBEHHBI
rpyoObie MIOJIHOM 00BEeMeE. o0Beme, HO | MM HEJOYETaMHU,
OILINOKHU. HEKOTOpbIE C | BBIMIOJHEHBI  BCE
HE04YETaMHU. 3a/laHus B
MOJIHOM 00beMe.
Xapakrepucrt | Komnerennus | ChopmupoBannoct | ChopmupoBannocts | ChopmMupoBaHHO
HKa B IIOJIHOM MEpE | b KOMIIETEHIINI | KOMIIETEHIIUM B | CTh KOMIIETEHIIUH
cpopmMupoBaH | HE COOTBETCTBYET LIEJIOM COOTBETCTBYET | ITOJIHOCTHIO
HOCTH chopMHpOBaHA | MUHUMAJIbHBIM TpeOOBaHUSM, HO €CTh | COOTBETCTBYET
KOMIIEeTeHINIi Nmeromuxcst | TpeOOBAHUSM. HEJIOYETHI. TpeOOBaHUSIM.
3HAHUH, Hmerommxcs HMwmeromuxcs 3Hanui, | UMeromuxcs
YMEHHU, 3HAaHWUW, YMEHUU W | YMEHUH, HAaBBIKOB WU | 3HAHWW, YMEHHIA,
HABBIKOB HaBBIKOB B II€JIOM | MOTUBAllMd B IIEJIOM | HABBIKOB u
HEJ0CTAaTOYHO | JIOCTAaTOYHO  JJIs | JOCTATOYHO JUIsL | MOTUBALUU B
JUISL  PELIeHUs | peleHus peleHus MOJTHOM Mepe
IPAKTUYECKUX | MPAKTHYECKUX IPAKTUYECKUX JOCTaTOYHO ISl
(mpodeccrona | (mpodeccuonanbH | (MPoheCCHOHANBHBIX) | PELIeHUs
JBHBIX) 3ajay. | bIX) 3ajad, HO | 337a4, HO TpeOyeTcs | CIIOKHBIX
Tpebyercs TpebyeTcs JIOTIOJIHUTENbHAS MPaKTUYECKHUX
MOBTOPHOE JTOTIOJTHUTEITbHAS MpaKTHKa o | (mpodeccronans
oOyueHue. IIPaKTUKa 10 | HEKOTOPBIM HBIX) 3aJ1a4.
OOJIBIIMHCTBY npodeccrnoHaTbHBIM
MPaKTUYECKUX 3aa4am.
3a/1a4.
Yposennb Husknii Hwuxe cpennero Cpennuii Beicoknii
copmupoBan
HOCTH

KOMIIeTeH MK




