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1. OBILIASI XAPAKTEPUCTHUKA PABOYEI ITIPOTPAMMBI YYEBHOU
JNCHUIIVIMHBI

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

VYuebnass gucnmmimHa  OVIL10 Xumwus — sBusercs — 00sI3aTENIBHOM — YacThIO
00111e00pa30BaTEILHOrO IHUKJIa 00pa3oBaTelbHONW Tporpammel B cootBeTcTBUU ¢ ®I'OC CIIO
no crenranbHocTu 44.02.02 [IpenoaBanre B HaYaJIbHBIX KJIaccax.

Vyeonas mucnmmumnaa OVYIL10 Xwumus obGecnedunBaer QopMupoBaHue oOmUX
KOMIIETCHIINH:

OK 01. BsiOupath cmnocoObl pemeHus 3anad Npo(ecCHOHANBHON eATeNTbHOCTH
MPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IOWCKA, aHAJINW3a W HMHTEPIPETALUU
uH(popManuu ¥ MHOOPMAIMOHHBIC TEXHOJIOTHU MJI BBIMOJTHEHHS 3a1ad MpodeccHoHaATbHON
JeSITEIIbHOCTH;

OK 04. 3¢ddexTnBHO B3aMOIeHICTBOBATh U PabOTaTh B KOJUIEKTUBE U KOMAaH/IE;

OK 07. CogeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpefbl, PecypcocOepesKeHuIo,
OPUMEHSTh 3HaHWs OO0 W3MEHEHUWU KIuMaTa, MPUHIMIBI OepexIMBOro MPOU3BOJICTBA,
3¢ (HEeKTHBHO JCHCTBOBATH B YPE3BBIYAMHBIX CUTYAIIHSX.

1.2. Heap 1 niiaHupyeMble pe3yJibTaThl 0CBOCHHUS M CHMIIJIMHbBI:

Heab: ¢opmupoBaHue y CTYAEHTOB MpPEACTaBICHHUS O XHMHUYECKOM COCTaBIIAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa KaK OCHOBbI IPUHATHS PELIEHUH B JKU3HEHHBIX H
IPOM3BOJICTBEHHBIX CUTYallUsX, OTBETCTBEHHOT'O ITOBE/ICHUS B IPUPOTHOMN cpejie.

3agauu:

— copMupOBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUYECKUX MPOLIECCOB
U SBJICHUH B OKpY)Xarolled cpene, LEJOCTHOW HAayyHOM KapTHHBI MHpa, B3aMMOCBS3U U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

—  pPa3BUTh YMEHHUS COCTaBIATH (POPMYJIbI HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB,
YPaBHEHMsSI XMMHUYECKMX peakIUi, OOBSICHATh WX CMBICI, HHTEPHPETHPOBATH DPE3YJIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB;

— cpopMUpPOBaTh HABBIKU MPOBEACHUS MPOCTEUIINX XUMHUECKUX IKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ coOJIoJeHMeM TMpaBui Oe30MacHOro oOpalleHust C  BellecTBaMU U
1abopaTOPHBIM 000PYTOBAHUEM;

— Ppa3BUThb YMEHHS MHCIOJb30BaTh HMHQPOPMAIMIO XMMHUYECKOIO Xapakrepa U3
Pa3IUYHbBIX HCTOYHUKOB;

— cdopMupOBaTh YMEHHUS IPOTHO3MPOBATh MOCIEACTBHUSI CBOEH JIE€ATENbHOCTH U
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

— chopMupoBaTh TNOHHMMAaHHE 3HAYUMOCTH JIOCTMDKEHUN XMMHUYECKOH HayKu |
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U MPOU3BOJCTBEHHOU cdep.

B pamkax mporpamMmbl yueOHOW AMCHUIUIMHBI OO0YYaroIIMMUCS OCBAaMBAIOTCS 3HAHUS U
yMeHusl, GopMHUPYIOTCS 00IIMEe KOMIETEHIINH:

Kon IInanupyemsble pe3yJbTaThl
KOMIIET Oo0mue JAucuunimHapHbie
CHUMHU (mpeaMeTHBbIE)
OK 01. B yacTu TPyAOBOI0 BOCIIUTAHMSA: BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUU,
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- TOTOBHOCTb K TPYAY, OCO3HAHHUE
LIEHHOCTH MacTepCTBa, TPYA0TI00HE;
TOTOBHOCTb K aKTUBHOM
NEATEIIbHOCTH TEXHOJIOTHYECKON 1
COIMAIPHON HAIPaBJIEHHOCTH,
CIIOCOOHOCTh UHUITUUPOBATH,
IJIAHUPOBATh M CAMOCTOSTEIIBHO
BBITIOJIHATH TaKYIO ACATEIHHOCTD;

- HHTEpEC K pa3In4yHbIM chepam
npodeccCHoHATEHOM JIeATEIILHOCTH,
OBjajieHHe YHUBEPCAIbHBIMU
yueOHBIMU

NMO3HABATEJIbHBIMU JAeHCTBUAMM:
a) 0a30Bble JOrnvecKue AeicTBHU:
CaMOCTOSITENIbHO (OPMYITUPOBATH U
aKTyaJlu3UpoBaTh NpooiIemy,
paccMaTpuBaTh €¢ BCECTOPOHHE,

- YCTaHaBIIMBATh CYIIECTBEHHBIN
MIPU3HAK WJIK OCHOBAHUS IS
CpaBHEHHSI, KJIacCU(UKAIIH U
000011IEHHS;

- ONIPEACIIATH LEJIN ASATENHHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPHH HX
JOCTHOKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH H
MIPOTHUBOPEYUS B paCCMaTPUBAEMBIX
SIBJICHUSIX

- BHOCUTH KOPPEKTHUBHI B
NeATEeIIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LETSAM,
OLICHUBATh PUCKHU MOCIEICTBUI
NEATEeIIbHOCTH;

- pa3BUBATh KPEATUBHOE MBILIJICHUE
MIPU PEIICHUU KU3HEHHBIX TTPOOIeM
0) 0a30BbIe HCCIeA0BaTEIbCKHE
JleficTBUA:

- BJIaJIETh HaBbIKAMU y4eOHO-
HCCIIEI0OBATENIBCKON U IIPOEKTHOM
NeATEeIbHOCTH, HaBbIKaMU
paszpereHus mpoodeM;

- BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE
CBSA3U U aKTyaJIU3UPOBATh 3a7auy,
BBIJIBUTATh THIIOTE3Y €€ PEIICHMUSI,
HaxOJIUTh apPTYMEHTHI JIJIS
JTIOKAa3aTesIbCTBA CBOMX YTBEPKJICHH,

KOTOpast BKIIIOYAET:
OCHOBOIIOJIAra0NINe TOHATHUS
(XMMHUYECKUH DJIEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
ANEKTPOHHBIE OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATETLHOCTD, CTEIICHb
OKUCJICHUS, XUMUYECKas CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBINA 00BEM,
YTJIEPOIHBIN CKeTeT, (yHKIIMOHATbHAS
rpymna, paaukai, U30Mepus, U30MepHI,
TOMOJIOTUYECKUH PSI.

TOMOJIOTH, YTJI€BOJOPO/IbI, KHCIOPOA- U
a30TcoJiepKallue COeTUHEHUS,
OHMOJIOTUYECKH aKTHBHBIE BEIIECTBA
(yrmeBompl, )KUpPbI, OETKK), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COE€IMHEHNUS,
KpUCTAJUIMYECKas PEeIeTKa, TUIIbI
XUMHUYECKHUX PEAKIHUH (OKUCIUTEIBHO-
BOCCTaHOBUTEJbHbIE, 3K30-U
SHAOTEPMHUUYECKUE, PEAKIIUH HOHHOTO
oOMeHa), pacTBOP, AJIEKTPOJIUTHI,
HEDIIEKTPOIUTHI, AIEKTPOIUTHIECKAS
JUCCOLUAIUS, OKHCITUTEb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOU
peakiuu, XMuMUYeCKOe paBHOBECHE),
TEOpPUU U 3aKOHBI (TEOPHSI XUMHUYECKOTO
CTpOEHHS OpraHnyeckux Beniects A.M.
BytnepoBa, TeOpHst 3NEKTPOIUTUIECKOM
JUCCOLUAINH, IEPUOJUYECKUN 3aKOH
J.1. Menneneea, 3aK0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3BIK XUMHUH,
(hakToIOTHYECKHE CBEACHUS O
CBOMCTBAaX, COCTaBE, MOJIYYEHUHN U
0€30MacCHOM HCII0JIb30BaHUH
BaXHEHUIIINX HEOPTaHUYECKHUX U
OpPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH JIeATEIIbHOCTH YEJIOBEKa;
- YMEThH BBIABIIATH XapaKTepHbIC
MIPU3HAKU U B3aUMOCBSI3b U3yYEHHBIX
MOHATHH, TPUMEHSTH COOTBETCTBYIOIIIHE
TTOHSTHS IIPU ONMCAHUU CTPOCHHUS U
CBOMCTB HEOPTraHWYECKHUX U




3a/1aBaTh NapaMeTpbl U KPUTEPUU
pelieHus;

- AaHAJIU3UPOBATH MOJYUYEHHBIE B XO/JI€
pelieHus 3a/1a4u pe3yJIbTaThl,
KPUTHYECKH OLICHUBATH UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETh NIEPEHOCUTH 3HAHUS B
MMO3HABATEJIBHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEIESATCILHOCTH,

- YME€Tb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MMPEIMETHBIX 00JIACTEIH;

- BBIJIBUTaTh HOBBIC HJICH, IIPEJIaraTh
OpUTHHAIBHBIE TTOAXO/IbI M PEIICHUS;
- CITOCOOHOCTH MX HMCIIOIL30BaHUA B
MO3HABATEILHOMU U COLIMAILHOM
MpPaKTUKE

OpPraHUYECKUX BEILECTB U UX
MpEeBpAICHU; BBISIBIISATH B3aUMOCBS3b
XUMHYECKHUX 3HAHUH C IOHATHSIMU U
MpEeACTaBICHUSIMU APYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
YMETh UCIO0JIb30BaTh HAUMEHOBAHUS
XHMHYECKHUX COCITMHCHUM
MEKTYHApOAHOTO COI03a TEOPETUYECKOM
Y MIPUKJIATHON XUMUU U TPUBUATILHBIE
Ha3BaHUs BaXKHEUIINX BEUIECTB (3THUIICH,
alleTHIICH, TIIUIEPUH, PEHOM,
(dhopManbaeru, yKCyCHas KHCIIOTa,
[JIMUWH, YTapHBIA ra3, yrieKuciblil ras,
aMMMaK, ralieHasl U3BeCTh, HerameHas
U3BECTh, MUTHEBAS COJA U IPYTHUX),
COCTaBIATH (OPMYIIbI HEOPraHUYECKUX
Y OpPraHUYeCKUX BEUIECTB, YPABHEHUS
XUMHYCCKHUX PEAKIIHiA, O0BSICHIThH HX
CMBICIT; IOATBEPKIaTh XapaKTEepPHbIC
XUMHUYECKHE CBOICTBA BEIIICCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U
3alUCsAMU YPAaBHEHUH XUMHUYECKUX
peaKkIuii;

- YMETb YCTaHABIIMBATh
INPUHAIJIEKHOCTh U3YYEHHBIX
HEOPTaHWYECKUX U OPraHUYECKUX
BEILIECTB K ONPEJIEICHHBIM KJIacCaM U
rpyIIaM COeAMHEHUH, XapaKTepru30BaTh
HMX COCTaB M Ba)KHEHIIIE CBOMCTBA;
ONpENENATh BUJIbI XUMHUUECKUX CBSI3EH
(KoBajIeHTHAs, MOHHAs, METAJTHYECKAs,
BOJIOPOHAS ), TUITBI KPUCTAITHUECKHUX
pEIIeTOK BEIIEeCTB; KIAacCU(PUIIUPOBAThH
XUMUYECKUE PEAKIINH;

chopMHUpPOBATH MPEJCTABICHUS: O
XHUMHYSCKOM COCTABIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA,
POJIM XMMUU B NTO3HAHUU SIBICHUI
MPUPOIBI, B JOPMUPOBAHUU MBIILICHUS
U KyJbTYpbI JINYHOCTH, €€
(YHKITMOHATTFHOW TPaMOTHOCTH,
HE0OXOIMMOM JIJIsl peIIeHHUS
MPAKTHYECKHUX 33/1a4 ¥ IKOJOTHIECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;




- YMETh MPOBOJIUTH PACUYETHI IO
XUMHYECKUM (DOpMyIIaM U ypaBHEHUSM
XUMHUYECKUX PEAKLUH C
UCIOJIb30BaHNEM (PU3HUECKUX BEIUYHH,
XapaKTEepU3YIOIINUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacCHhl,
o0beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEILIECTBA; UCIOJIB30BATh
CHCTEMHBIC XUMUYECKUE 3HAHUS IS
MPUHSATHSI PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
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B o0s1acTH IEHHOCTH HAYYHOI'O
MO3HAHUS:

- chopMHupOBaHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 0OLLECTBEHHOW MIPAKTHKH,
OCHOBaHHOT'0 Ha JHaJIOre KyJIbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B MOJIUKYIBTYPHOM MHUPE;

- COBEPIIECHCTBOBAHKE S3BIKOBON U
YUTATEIHCKOM KYJIbTYPHI KaK CpEACTBa
B3aMMOJICHCTBHS MEXIY JTIOAbMU U
MO3HAHUS MHPA;

- OCO3HAHHE LIECHHOCTU HayYHOUI
JeSITEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATh IPOEKTHYIO U
HCCJIEI0BATEIBCKYIO AESITEIBHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE;
Ogyagenne yHMBepCaJIbHbIMH
Y4eOHBIMH IIO3HABATEIbHBIMH
ACCTBUAMU:

B) padoTa ¢ unopmaumeii:

- BJIaJICTh HaBbIKaMU HOJyYEHUS
MH(pOpMaLUU U3 UCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEILHO
OCYILIECTBIIATD IIOUCK, aHAJIN3,
CUCTEMATU3ALNIO U UHTEPIPETALUIO
uH(GOPMAIIUU PA3IUYHBIX BHIOB U
¢dbopm npencTaBIeHHUS;

- CO3/1aBaTh TEKCTHI B Pa3INYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUSI
uH(pOpMallMK U LIeTIEBOM ayIUTOpUH,
BbIOMpasi ONTUMANBbHYIO (hOpMY

- YMETh IUIAHUPOBATh U BBIIIOJIHATh
XUMHUYECKHH SKCIEPUMEHT
(mpeBpalleHus: OpraHNYeCcKUX BEIIECTB
IpY HarpeBaHuM, MOJy4YCHHE ITUIICHA U
U3yUYCHHE €r0 CBOMCTB, Ka4YeCTBEHHBIC
peaKIiy Ha aJIbICTH/IBI, Kpaxmall,
YKCYCHYIO KHCIIOTY;

JieHaTypalys OeJIKOB IIPU HarpeBaHUH,
[IBETHbIE PEAKIIUU OEIIKOB; IPOBOIUTH
peakuy HOHHOTO OOMEHa, OIPeeNsiTh
Cpeay BOJHBIX PaCTBOPOB, KAUECTBEHHbBIE
peakiuu Ha cynbdar-, kKapOoHaT- U
XJIOpU/I-aHUOHBI, HA KATHOH aMMOHHS,
pemaTh SKCIEPUMEHTAIBHBIC 3a/1a41 110
temaM "Metaisl" u "Hemeramist") B
COOTBETCTBHUH C TIPABUIAMHU TEXHUKU
6€30IacCHOCTH IIPpU OOPALIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
000pyZI0BaHUEM; ITPEJICTABIIATH
pe3yibTaThl XMMUYECKOTO SKCIIEPUMEHTA
B (hopMe 3arucH ypaBHEHHH
COOTBETCTBYIOIINX PEAKLIHUU U
(hopMyIHpPOBATH BBIBOABI HA OCHOBE ITHX
pe3yIbTaTOB;

- YMETh aHATM3UPOBATh XUMUYECKYIO
UH(OPMALIUIO, TTOTYYaeMYIO U3 Pa3HbBIX
UCTOYHUKOB (CPEJICTB MacCOBOM
uHpopManuu, cetb IHTepHET U Apyrue);
- BJIaJIeTh OCHOBHBIMU METOAAMU
HAYYHOTO TIO3HAHUS BEIIECTB U
XUMHAYECKHX SIBICHUH (HaOroeHue,
M3MEpeHHne, SKCIIEPUMEHT,
MOJICIMPOBAHUE);




NPECTAaBICHUS U BU3yaIH3alUH;
- OLICHUBATh IOCTOBEPHOCTD
JETUTUMHOCTb UHPOPMALIUH, e
COOTBETCTBHUE MTPABOBBIM U MOPAJIBHO-
THYECKUM HOPMaM;

- HCIOJB30BaTh CPEACTBA
UH()OPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B
pELICHNH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 33144 C
co0uro/IeHreM TpeOOBaHMI
9PrOHOMUKH, TEXHUKH 0€3011acHOCTH,
THTHEHBI, pecypcocOepexeHus,
NPABOBBIX M ATUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIaJICTh HABBIKAMU PacIIO3HABAHUS
Y 3aIIUTHI THPOPMALIUH,
MH(POPMAIIMOHHOHN 0€30MaCHOCTH
JMYHOCTH;

- YMETh MPOBOJIUTH PACUETHI IO
XUMHYECKUM (DOpMyIIaM U ypaBHEHUSM
XUMHYECKHUX PEAKIHA ¢ UCTIOIh30BAHUEM
(hU3HUECKUX BEIIMYMH, XapaKTePU3YIOIIHX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOPMaTbHBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BEUIECTBA;
UCIIOJIB30BaTh CHCTEMHBIC XUMHUYECKHUE
3HAHUS JUTSI IPUHATHS PEIICHUN B
KOHKPETHBIX )KU3HCHHBIX CUTYaIIUsX,
CBSI3aHHBIX C BEIICCTBAMH U UX
MIPUMECHCHHEM

OK 04.
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- TOTOBHOCTbh K CaMOpa3BUTHIO,
CaMOCTOSITEJIbBHOCTU U
CaMOOIIPE/ICIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIICIOBATEIbCKOM, CBOMCTB,
KaueCTBEHHbIE PEAaKIIMK Ha aJIbJICTU/IbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY;
MPOEKTHOM M COIMAIbHON
NESTENBHOCTH;

Ogyagenne yHMBepCaJIbHbIMH
KOMMYHUKATUBHBIMHU /IeHiCTBUAMM:
6) coBMecTHasI 1eSITeIbHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh
MPENMYIIECTBA KOMaHAHON U
WHAUBUAYaJIbHON paboThI;

- IPUHAMATH LIEJIA COBMECTHOM
JeSITEIbHOCTH, OPraHU30BBIBATH U
KOOpJAMHHUPOBATh IEHCTBUSA IO €€
JOCTUKEHUIO: COCTABIIATH IJIaH
NENCTBUH, pe3yIbTaTOB PACIPEIEIISTh
POJIM C y4€TOM MHEHUH yYaCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPJAMHUPOBATH U BBIMOJIHATH
paboTy B yCIOBUSX pEalbHOIO,

- YMETh MJIAHUPOBATH U BBIMOIHSTh
XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHUs OpraHNYECKHUX BEIIECTB
IIPU HarpeBaHUU, MOJYYCHHE STUIICHA U
U3yUYCHHE ero JIeHaTypamus OeIKoB Mpu
HarpeBaHWU, [IBETHBIC PEAKIIUU OCIIKOB;
MIPOBOJINTH KAUECTBEHHBIC PEAKIIUU Ha
cynbdat-, kapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHUS; peIIaTh
9KCHEpUMEHTAIbHbIE 33]]auH 110 TEMaM
"Metamnbsl" u "Hemetanisl") B
COOTBETCTBUM C IPABUIAMHU TEXHUKHU
6€301acCHOCTH IIpU OOPALIEHUH C
BelIECTBaMH U Ja0OPaTOPHBIM
000pyI0BaHNEM; MTPECTABISATh
pe3yabTaThl XUMHYECKOTO
JKCIIEPUMEHTA B (hopMe 3anucu
YpaBHEHMI COOTBETCTBYIOIUX pEaKIUil
1 GOpPMYIHUPOBATH BHIBOJIBI HA OCHOBE
ITHUX




BUPTYAITHHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJIATh MO3UTUBHOE
CTpaTeruyeckoe MOBEJCHUE B
Pa3IMYHBIX CUTYALMSX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHULUATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMU
peryJsiTUBHbIMHU

AeCTBUAMU:

') IPUHATHE ce0s1 M APYTUX JIo/ei:
- IPUHUMATh MOTHUBBI U aPTyMEHTHI
JpYTUX JIFOAEH MpU aHaIu3e
PE3yNbTATOB JIEATEIBHOCTH;

- IPYU3HABaTh CBOE IIPABO U IPABO
JIPYTHX JIIO/ICH HA OLIUOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh
MUp C MO3UIUHU APYTOr0 YEIOBEKA;

OK 07.
Conetict
BOBATh
COXpaHe
HUIO
OKpyKa
ouIen
CpelIbl,
pecypcoc
OepexeH
10,
MIPUMEHS
Th
3HAHUS
00
W3MEHEH
uu
KJIMMaTa,
MIPUHITATT
Bl
Oepexu
BOTO
MIPOU3BO
JICTBa,

s dexTn
BHO
JIECTBOB

B 001acTH 3K0J10rH4eCKOro
BOCIIMTAHUA:

- c(hOpMUPOBAHHOCTh

9KOJIOTHYECKON KYJIbTYpBI,
MOHMMAaHUE BIMSHHUS  COLIMAIBHO-
HKOHOMHYECKUX MIPOIIECCOB Ha

COCTOSIHUE TIPUPOJHOU M COUUATBHOM
Cpelnbl,  OCO3HAHHUE
XapakTepa 3KOJOTHYECKUX MPobIieM;

- IINIAaHUPOBAHUEC HW OCYIICCTBICHUC

JIEWCTBUH B OKPYXKAIOLIEHW Cpeae Ha

OCHOBE 3HaHUsA LEJIed YCTOWYHMBOTO
pPa3BUTHS YEJIOBEYECTBA;

AKTHUBHOE HENpUATHE JIENCTBUM,
MPUHOCAIIMX  BpEN  OKPYXKaroulen
cpene;

YMEHHE MPOTHO3UPOBATH
HeOIaronpusiTHhIE DKOJIOTUUECKHE
MMOCJIEICTBHS MPEATPUHUMAEMBIX

JNENCTBUMN, IPEAOTBPALLATD UX;

- paCLIMPEHUE OIbITAa JEATEIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;
yueOHo-
MPOEKTHON U

- OBJIAJICHWE  HaBBIKAMU
HUCCIIEI0BATEIBCKOM,

COIMAILHOU JIeSTEIbHOCTH,

rJ100aJIbHOTO

- chopMHpPOBATh MPEJCTABICHUSA: O
XUMHYECKOU COCTAaBIISIOIIEH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpa,
POl XMMHHM B TIO3HAHUHU SIBJICHUH

npupoibl, B OPMUPOBAHUU MBIIITICHUS

U KYJIBbTYPBI JUYHOCTH, ee
(GyHKIMOHATBHON IpPaMOTHOCTH,
HE00X0UMOM TUISt pelieHus

MPAaKTUYCCKHUX 3aJad W OKOJOTHYCCKHU
00OCHOBAaHHOTO OTHOILIEHUSI K CBOEMY
30POBBIO U IPUPOJTHOIL Cpene;

YMETh co0Ir01aTh IIpaBUIIa
9KOJIOTHYECKHU 1[e1eCO000Pa3HOTO
MoBeIeHUss B OBITY ©  TPYIOBOM
JEATEIbHOCTH B LEJSIX  COXPaHEHMS
CBOETO  3JI0POBbSI W OKPYXKaroIIei
MIPUPOTHOMN Cpensnl; YYUTBIBATh
OMAaCHOCTb BO3JICHCTBUS Ha KHBBIC
OpFaHI/ISMI)I OHPGI[GJ'IGHHI)IX BCIICCTB,
MMOHUMAas CMBICHT MokKazaTens

MpeAeIbHON JOMYCTUMON KOHLIEHTPAlUU




aTh B
YpE3BBIY
aMHBIX
CUTyalH

X

2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1 O0bem yyeOHOM AUCHMILVIMHBI U BUIbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

O0beM yacoB

O06beM 00pa3oBaTeIbHON MPOrpaMMbl 44
U3 HUX:

TEOPETHUECKUE 3aHATHS 28
IPAKTUYECKHUE 3aHSITUS 16
B ToMm yuciie npogeccioHATbHO OPUEHTHPOBAHHOE COJEPKaAHME 4
(coaep:kaHue MPUKJIATHOTO MOXYJIA)

U3 HUX:

TEOPETHUECKHUE 3aHATH 2
[PaKTUYECKUE 3aHATUS 2

IIpomexyTounas arrectauus nuddepeHIupoOBaHHBIN 3a4eT




2.2 TemaTn4yecknii IJIaH U coJepPKaHNe YUeOHOM TUCHUNINHBI

HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia u (pOpMbl OPraHU3aALMU JAeATeIbHOCTH Oo0beM B dopmupye
pa3aesioB U TeM 00y4arImmXxcs yacax Mbl€
KOMIIETEHI]
11074
1 2 3 4
OcHOBHOE co/iep:KaHue
Pa3nea 1. OcHOBBI CTPOEHHUS BelleCTBa
Tema 1.1. OcHoBHoOe coep:kanue OK 01
CrpoeHue aToMOB CoBpeMeHHas MoJeNb CTpoeHus aToMa. CUMBOJIMYECKUN SI3bIK XUMUU. XUMUYECKHUI 2
XUMHYECKHX DJIEMEHTOB U | 3JIeMEHT. DJIeKTpOoHHasi KoHpurypauusa atroma. Kinaccupukanus XuMHIECKUX
MpUpOJa XUMHUYECKOMN 9JIEMEHTOB (S-, p-, 0-3meMenThl). BajeHTHBIE 31IEKTPOHBL. BaleHTHOCTD. DIeKTpOHHAs
CBSI3U MpUpOAa XUMUYECKOU CBS3U. DJIEKTPOOTPULIATEIBHOCTh. BUIbI XUMHUUECKOH CBSI3U
(KoBaJIeHTHasI, MOHHAs, METAJUTMYECKasl, BOJIOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHus
Tema 1.2. OcHoBHoOe coep:kanue OK 01
ITepnoanyeckuii 3akon | [IpakTnyeckune 3aHATHS OK 02
tabnuna JI.1. [Ipaktuueckoe 3anstue Nel Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 2
Menneneena 3aJlaHuY Ha XapakTepu3alunio XMMHYCCKUX 3JIEMCHTOB «Meramnnueckue/
HEMETAJUIMYECKHE CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM M TOJIOKEHHEM B MEPUOIAYECKOM
cucTeMe XuMHudeckux aineMeHToB J[.M. Mennaeneera»
ITepuoauueckas cucrema xuMmuueckux anemMeHToB .M. MenaeneeBa. ®usznueckuii
cmblica [lepuonnueckoro 3akona /[.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMHU MTPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJOKEHUEM XUMHUYECKOT0 3yieMeHTa B [leproanueckoit cucreme.
MupoBo33peHueckoe u HayuyHoe 3HaueHue [lepuoanueckoro 3akona /[.11. Menneneesa.
[Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.
Paspen 2. Xumuyeckue peakuuu
Tema 2.1. Tunsr OcHoBHoOE coepraHue OK 01




XMMHYECKUX PEAKIUI

Knaccugukarnus v THIIBI XUMHUECKUX PEAKIUN C y4acTHEM HEOPTaHMYECKUX BEUIECTB.
CocraBneHne ypaBHEHUH peakiuii COeTMHEHUS, Pa3I0KEeHUs, 3aMEILCHHsI, 0OOMEHa, B
T.4. peaKIUil TOPEHUS, OKUCIICHHSI- BOCCTAHOBIICHU.

VYpaBHEHHSI OKUCICHU-BOCCTAaHOBIEHUS. CTeneHb OKUCICHUsI. OKUCIUTEND U
BOCCTaHOBUTENb. COCTaBICHUE U YPAaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii METO0M 3JIEKTPOHHOro OanaHca. OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE

pP€aKknuu B IIpUpoOaA€C, IPOU3BOACTBCHHBIX ITPOLECCaX U JKUSHEACATCIbHOCTH OPraHu3MOB

HpaKaneCRne 3aHATHSA

[TpakTrueckoe 3ansaTue Ne2 KosinuecTBEHHbIE OTHOIIEHUS B XUMHUH

OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHH U PACUEThl 10 YPABHEHUSIM XUMHUECKUX
peakuuii. Moib Kak elMHHLIA KOJIMYECTBA BelecTBa. MossipHast Macca. 3aKOHbI
COXpaHEHMsSI MAaCChl U YHEPruu. 3aKkoH ABoraapo. MomnsipHblif 00BEM ra3oB.
OTHOCuUTENbHAs IIOTHOCTh Ta30B. PacyeTsl 0 ypaBHEHHUSIM XUMHYECKUX PEAKIIUI C
MCII0JIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS) I'a30B, KOJIMYECTBA BEIIECTBA

Tema 2.2. OcHoBHoOe cogepkaHue OK 01
DNEeKTpONIUTHYECKAs Teopus 3MEKTPOIUTUYECKON Jucconaui. MIoHbl. DIeKTpOIUTHI, HEAJIEKTPOIUTHI. OK 04
JMCCOLMAIUS U MOHHBIN Peakiun nonHoro oomena. CoctaBieHre peaklinii HFOHHOIO0 OOMeHa MyTeM
oOMeH COCTaBJIEHUS MX MOJIHBIX M COKPAILEHHBIX MOHHBIX ypaBHEeHUN. KHCIOTHO-OCHOBHBIE

peaknuu. 3aaHus Ha COCTaBIEHUE HOHHBIX PeaKLni
Pa3nea 3. CtpoeHue u cBOIiCTBAa HEOPraHUYECKHUX BelleCTB
Tema 3.1. OcHoBHoOe cogepkaHue OK 01
Knacecnpukanus, [Ipenmet Heopranmyeckoit xumun. Kiaccudukanys HeOpraHn4eCKUX BEIECTB. OK 02
HOMEHKJIaTypa [TpocTeie u crnokHble BemecTBa. OCHOBHBIE KIIACChI CIOXKHBIX BEIIECTB (OKCUIBI,
CTpOEHHuE THJIPOKCU/IBI, KUCTIOTHI, COJIM). B3auMOCBsA3b HEOPraHMYECKUX BELIeCTB. ArperaTHble

HCOPTraHNYCCKUX BCIICCTB

coctosiHus BemiecTBa. Kpucraminueckue u amopgHble BeecTBa. TUIIbI
KPUCTAJITMYECKHUX PELIETOK (ATOMHas, MOJIEKYJIIpHasi, HOHHAs, METaJUINYECKas).
3aBUCUMOCTH (PU3UIECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUTMYECKON PEIICTKH.
3aBUCHUMOCTh XMMUYECKOM aKTUBHOCTH BEIIECTB OT BHJ1a XMMUUYECKOH CBSI3U U THUIIA
KpUCTaNTNYeCKOi pemeTku. [IpuunHbl MHOroOOpa3us BEIECTB




Tema 3.2. dusuko- OcHoBHOe coJep:kaHue OK 01
XUMHYECKHE CBOMCTBA Meramwisl. O0iue pu3nyecKre U XMMHUIECKHE CBOHCTBA MeTAILIOB. CIOCOOBI OK 02
HEOPraHMYECKUX BEIIECTB | Moy4eHUs. 3HaYCHUE METAJUIOB U HEMETAJUIOB B IPUPOJIE U JKU3HEIEATEIIbHOCTH

YyesioBeKa U opranu3mMoB. Koppo3us MeTalioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUThHI

MeTaJlIOB OT Koppo3uu. Hemetansl. O6uue ¢puznyeckue 1 XuMUYecKie CBOMCTBA

HeMeTauioB. Tunuuneie cBoiicTBa HeMeTauioB [V- VII rpymnmn. Kiaccudukanust u

HOMEHKJIATypa COCTUHEHU HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B

pupoe

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCUIOB,

TUAPOKCUIOB, KUCIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX

BEIIECTB, BOAOPOIHBIX COSMHEHHIA, BHICIINX OKCHUIOB M THAPOKCHIOB
Tema 3.3. OcHOBHOe coiep:KaHue OK 01
Nnenrudukarnus IIpakTHyeckue 3aHATHS OK 02
HCOPraHWYCCKHX BCIICCTB | [IpakTuueckoe 3ansTue No3 MneHTuduKaIus HeOpraHnueCKuX BEIIeCTB. OK 04

Perenne skcriepuMEHTAIBHBIX 337124 IO XUMUYECKUM CBOMCTBAM METAJLIOB U

HEMETAJJIOB, IO PACMO3HABAHMIO M MOJTYYECHUIO COSAMHEHUN METAIIJIOB U HEMETAJLIOB.

Wnentudukaius HeOpraHu4ecKuX BEUIECTB C UCMOIB30BAHUEM UX (PHU3UKO-XUMUYECKUX

CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakiuii. KauecTBeHHbIE peakinu Ha Cyabhart-,

KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHSI
Pa3nes 4. CtpoeHue u cBOIiCTBa OPraHNYecKMX BellecTB
Tema 4.1. OcHoBHOE coaepKaHue OK 01
Knacenpukanus, IlosiBneHne u pa3BUTHE OPraHUYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon
CTpOCHHUE U XUMUU. MecTo 1 3HaYeHHE OPTaHNYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
HOMEHKJIaTypa XUMHYECKOE CTPOEHUE KaK MOPAIOK COSMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX

OpPraHn4Y€CKuUX BECIICCTB

BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHNS TEOPUH XUMHAYECKOTO CTPOCHUSI OPraHUYECKUX
coequHennit A.M. bytnepoBa. YriepoIHbIid CKEJIET OPraHN4YeCKON MOJIEKYJIbI.
3aBUCHUMOCTb CBOMCTB BELIECTB OT XUMHUUYECKOTO CTPOECHUS MOJIEKYI. M3oMepust u
U30MEpBI.

[TonsTue o pyHKIMOHANBHOM rpynme. Panukan. puniune! kiaccuukanun




OpraHMYECKUX COESAUHEHUN. MexTyHapoiHasi HOMEHKJIaTypa U IPUHLIUIIBI
HOMEHKJIATYphI OpraHu4eckux coenuueHuil. [TonsTre 06 a3oTcomepkaniiux
COCMHEHUSX, OMOJIOTUYECKN aKTHUBHBIX BellecTBax (YriaeBojax, sKupax, Oenkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUAX (MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3BEHO)

I[IpakTnyeckue 3aHATHS

[TpakTnueckoe 3ansaTue Ne4 HomeHk1aTypa OpraHuyeCKuX COEAMHEHNI OTENIbHbBIX
KJIACCOB

CocraBieHne NOJTHBIX U COKPALICHHBIX CTPYKTYPHBIX (JOPMYJI OPTaHUYECKUX BEUIECTB
OTZEIIbHBIX KJIACCOB, HCIIOJIb3YS UX Ha3BAHUS 10 CUCTEMATHYECKOW U TPUBUAIIbHOMN
HOMEHKJIaType (3THJIEH, alleTUJIeH, TTIULEepHH, (eHo, (opMalIbIeTu, YKCyCHas
KUCJIOTA, TJIULHH).

Tema 4.2. CBolicTBa
OpraHUYECKUX
COCTMHEHUN

OcHOBHOe coiep:KaHue

DU3UKO-XUMUYECKHE CBOMCTBA OPTaHUYECKNUX COEAUHEHHI OTIEIIBHBIX KJIACCOB
(ocobeHHOCTH KITaCCU(UKAIIMK M HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJIOTHUSCKUAN PSIJT
u obmrast popmyna; usomepusi; Gu3NYECKUE CBOMCTBA; XUMHUUECKHUE CBOICTBA; CIIOCOOBI
MOJTy4eHUs):

- TpeJeNbHbIe YTIEeBOAOPOIbI (aIKaHbI M IUKIOANKaHbl). ['OpeHre MeTaHa Kak OJIUH U3
OCHOBHBIX UCTOYHHUKOB TEIJIa B POMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOTHBIX
YIJIEBOAOPOIOB, HAX0XKICHUE B IPUPOJE U IPUMEHEHHUE AJIKAHOB;

- HeTpeeNbHbIC (ATKEHBI, ATKUHBI U aJIKaIUEHbI) U apOMATHUYECKHUE YTII€BOIOPO/IbI.
I'openue aneTuiieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU ISl CBAPKU U
PE3KH METaJIOB

- KHUCJIOPpOACOACPIKAIINE COCAUHCHU A (CHI/IprI u q)CHOJ'IbI, Kap6OHOBLIe KHUCJIOTHI U
B(I)I/Ipbl, AIBACTUABI U KETOHBLI, ) KXUPHI, er'IeBO,Z[BI). HpaKTI/I‘leCKOC IMPUMCHCHUC
STUJICHTJIMKOJIA, ITIMICPUHA, (I)CHOJ'I&. HpI/IMCHCHI/IC (I)opManL;[emz[a, ancrajapacrujia,
YKCYCHOﬁ KHUCIOTHL. Mbljla KaK COJIM BBICIINX Kap6OHOBBIX KHUCI0T. MoroIye CBOiicTBa
MblJIa

- a30TCOJIEpIKAIE COSTMHEHUS (AMUHBI 1 AMHUHOKHUCIIOTHI, OCJTKH).
BricokoMonekynsipHble COeTUHEHHS (CHHTETHUECKHUE U OMOIOTMUECKU-aKTUBHBIE).

OK 01
OK 02
OK 04




MoHowmep, noaumep, CTpyKTypHOE 3BeHO. [lonnmepusanus 3TuiieHa Kak OCHOBHOE
HaIIpaBJIEHUE €r0 UCNIOJIb30BaHus. [ eHeTnueckas CBsA3b MEXKY KJIaCCAMU OPraHUYECKHUX
COEIMHEHUN

I[IpakTnyeckue 3aHATHS

[Ipaktuueckoe 3anstue Ne5 PemeHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aJJaHUI Ha CBOMCTBA OPraHUYECKUX COEAMHEHHI OTIIEIbHBIX KJIACCOB

CocraBiieHHU€e CXeM peakluii (B TOM YHCIIe MO MPEI0KEHHBIM IIEMOYKaM
MIPEBPAILCHHI ), XapaKTEPUIYIOIIUX XUMUUYECKHE CBOMCTBA OPTAHMYECKUX COCAMHEHUN
OT/IENIbHBIX KJIACCOB, CIIOCOOBI UX MOJYyYEHUS U Ha3BaHUE OPraHUYECKUX COSAMHEHUN
110 TPUBHAIBHOW MJIM MEXIYHAPOIHON CUCTEMATUYECKON HOMEHKJIIATYypE.

Tema 4.3. OcHOBHOe coiep:KaHue OK 01
Unentnduranus Brooprannueckue coequnenus. [IpuMenenne u GUOIOrHIecKast poiib YrIEBOJIOB. OK 02
OpraHUYECKHUX BEUIECTB, OKHCIIEHHE YIIIEBOJIOB - HCTOYHUK SHEPIUH )KUBBIX Opranu3MoB. OOIaCTH IPUMEHEHUS OK 04
UX 3HAYEHUE U aMuUHOKUCIIOT. [IpeBpamienus 6eIK0oB MUK B opranu3Me. bronorndeckue QyHKINN
NPUMEHEHHE B OBITOBOM M | GenkoB. Buonornueckue GpyHKIUK *KUpOB. Pollb OpraHuuecKoil XUMHUHU B PEIICHUN
IPOM3BOACTBEHHOM po0JIeM MUIEBOK 0e30MacHOCTH. Posib OpraHn4eckoi XMMHUH B PEIICHUH MPOOJIeM
ACATCIBPHOCTH YCJIOBCKA HHEPreTHUECcKOi 0e30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3/1aHUH HOBBIX MaTEPHAIIOB,

HOBBIX HCTOYHHUKOB SHEPTUU (aIbTEPHATUBHBIC HCTOUHUKH YHEPTUuM). OnacHOCTh

BO3/ICHICTBUS Ha KUBbIE OPTaHU3MbI OPTaHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB

(YrIieBo10poIbl, CIIUPTHI, (DEHOJIBI, XJIOPOPTAaHUIECKUE IPOU3BOJIHEIC, aJTbJICTH/IBI 1

JIIp.), CMBICIT TIOKA3aTeJsl MPEACIIbHO TOTYCTUMOM KOHIICHTPAIIUN
Pa3nen 5. Kuneruueckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX peaKkuuii
CKOpOCTh XMMHUYECKUX OcHoBHOe coaep:kaHue OK 01
peakiui. XuMHUYECKOe CKOpOCTb peakivy, €€ 3aBUCMMOCTD OT Pa3IM4YHbLIX (PAKTOPOB: IPHPOILI PEATHPYIOIIUX OK 02

paBHOBecHe

BEILECTB, KOHLIEHTPALlUN PEArnpyrONIUX BEIIECTB, TEMIIEPATYPHI U IJIOIAIN
peaKMOHHON MOBEPXHOCTH. TernoBbie 3)PeKThl XUMHUUECKUX peaklui. JK30- U
SHAOTEpMHUECKUE, peakiini. OOpaTuMOCTh peakiuil. XUMHYECKOe PaBHOBECHE U €TI0
CMEIEHHE N0 IEHCTBUEM PA3TUYHBIX (PaKTOPOB (KOHIEHTPAIUs PEareHTOB UIIH
IPOAYKTOB PEAKIIMH, IaBICHUE, TEMIIEpaTypa) JIJIs CO3JaHUs ONTUMAIIBHBIX YCIOBHUNA




IIpOTEeKaHus XuMudeckux npoueccos. ITpunnun Jle [larense

IIpakTHYeckHe 3aHATHA OK 01
[IpakTrueckoe 3ansaTue Ne6 Penienne npakTUKO-OpUEHTUPOBAHHBIX 33/IaHUI Ha OK 02
npuMeHeHue npuHnuna Jle-1larense 11 HaX0KAEHNS HAPaBJIEHUS CMELIECHUs
paBHOBECHsI XUMMUYECKON peakLuy U aHaIu3 (GaKTOPOB, BIUSAIOLUIMX HA CMEILEHHE
XUMHYECKOT'O PABHOBECHUS
Pa3nes 6. PacTtBopnl
Tema 6.1. [TonsaTue o OcHoBHoOe coJepKkaHue OK 01
pacTBopax PactBopenue kak pusnko-xumudeckuii mpouecc. PactBopsl. CriocoObl MPUTOTOBIICHUS OK 02
pactBopoB. PactBopumocTh. MaccoBast 0Jist pacTBOPEHHOTO BerecTBa. CMbICI OK 07
[O0Ka3aTessl PeAeIbHO JOIMMYCTUMON KOHIEHTPALMU U €0 UCII0JIb30BAHUE B OLIEHKE
HKOJIOTMYECKOI 0€30I1aCHOCTH.
[TpaBuiia 3KOJIOTUYECKHU LI€JI€CO00PAa3HOrO MTOBEACHUS B OBITY U TPYJOBOM
JeSITEIbHOCTH B LEJISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY Karollel IpUupoaHOi
Cpezibl; ONTAaCHOCTb BO3/JICMCTBUSA HA KHUBbIE OPraHU3MbI OIIPEICIICHHBIX BEIIECTB.
Perienue npakTHKa-opueHTUPOBAHHBIX PACUETHBIX 33JJaHUN HAa PaCTBOPHI,
UCTIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON JAEATEIIbHOCTH YEJI0BEKA
Tema 6.2. VccnenoBanue | OCHOBHOe coaep:kaHue OK 01
CBOMCTB PacTBOPOB IpakTHyeckue 3aHATHSA OK 02
[TpakTnueckoe 3ansatue Ne7 IIpurorosieHue pacTBOpoB. OK 04
[TpuroroBneHue pacTBOPOB 3aJaHHOH (MaccoBOM, %) KOHIIEHTpALUH (C MPAKTHUKO-
OpPUEHTHPOBAHHBIMH BOMPOCAMH) M OTIPE/ICIICHNE CPENIbI BOJAHBIX PacTBOPOB. Pemmenne
3a/1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MOLYJIs1)
Paznea 7. OcHoBHOe coaepKaHue OK 01
Xumus B OBITY U Hoselmme 1ocTHkKeHnss XMMUYECKON HAYKU U XUMUYECKOM TEXHOJIOTUH. Posib XMMuUu B OK 02
NPOU3BOJICTBEHHOM 00eCTIeYeHN N IKOJIOTHYECKOW, SJHEPTETHUECKON U MUIIEBON 0€301acCHOCTH, Pa3BUTHH OK 04
AEATETbHOCTH YEeIIOBEKA MeIuIMHGL. [IpaBuiia MOMCKa M aHAIN3a XMMUYECKOM HH()OPMAIIUHU U3 Pa3TUIHBIX OK 07

MCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JINTepaTypa, CpeCTBa MacCCOBOI




uHopmanuu, cetb IHTEepHET)

HpaKaneCRne 3aHATHSA

[IpakTuueckoe 3anatue Ne8 [lonck u aHanu3 KEHCOB 0 MPUMEHEHUU XUMHUYECKUX
BEIIIECTB U TEXHOJIOTHHA ¢ y4eTOM OyyImiei mpodheccuoHaIbHOM AeITeIbHOCTH 110
TeMaM: BaXXHEHIIIME CTPOUTEIbHBIC MaTePHaIbl, KOHCTPYKITHOHHBIC MaTEPHAJIbI,
KpacKH, CTEKJIO, KepaMuKa, MaTepuabl JIJIs 3JIEKTPOHUKH, HAHOMATEpPHUaJIbI,
TEKCTWJIbHBIE BOJIOKHA, HCTOYHUKH SHEPTUH, OPTAaHUUECKUE 1 MUHEPATIbHbBIE
y100peHus, JIeKapCTBEHHBIE BEIIECTBA, OITOBASI XUMHUSL.

Bcero
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3. YCJIOBUSI PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM JUCIUATIIMHBI

3.1. MaTepuaJbHO-TEXHHYECKOE O0ecneyeHne

Jns  peanuzanmuu mporpamMmbl  y4eOHOW JTUCHMIUIMHBI TPETYCMOTPEHBI  y4eOHbBIE
ayIUTOpUU JUIA TIPOBEICHUS 3aHATUH BCEX BHJIOB, INPEAYCMOTPEHHBIX 00pa3oBaTEIbHON
IIPOrpaMMOii, B TOM YHCJIE TPYNIIOBbIX U MHAWBHUYaJbHBIX KOHCYJIbTAMM, TEKYLLIETO KOHTPOJISA
U TPOMEKYTOUHOM aTTecTald, a TakKe TIOMEIICHHUs U1 CaMOCTOSITeNbHOM paboThl,
OCHAIIIEHHBbIE 000pYyJOBaHHEM, TEXHHYECKUMH CpeICTBaMU OOy4YeHHs W MaTepHhallaMu,
YUUTBHIBAIOIIMMH TPeOOBAHUS MEXTYHAPOIHBIX 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; KOJUICKIUS TOPHBIX IOpOJ M MHHEpajoB, Tabnuma Menzaeneesa,
yueOHble (GUIbMBL, LU(GPOBBIE 00pa3oBaTENbHBIE PECYpPCHl; KOMIIBIOTEP C YCTPOWCTBAMH
BOCIPOM3BEJICHUSI 3BYKa, MPUHTEP, MYJIbTUMEAMUA-TIPOCKTOP C HKPAHOM, MYJIbTHUMEIUNHHAs
JOCKa, YKa3Ka-Tpe3eHTep sl Mpe3eHTaIU.

JlaGoparopus, ocHalieHHas OO0OpyIOBaHHEM [Jisi TPOBEICHHS 3aHSATHI: MEH3YpKH,
MUNETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOI, JYIIbI, MPEJAMETHbIE U MOKPOBHBIE CTEKIIA,
IUTAaHIICTHI IS KaleNbHBIX peakiuid, (QuiIbTpoBaibHas Oymara, MpPOMBIBAIKH, CTEKIJISHHBIC
poOUpPKH, PE3UHOBBIE MPOOKHU, (hOHAPUKU, HAOOP PEAKTHBOB, CTEKJISTHHBIC MAJIOYKH, IITATUBBI
JUIsl  TpOOMPOK; MEpHbIE IWIMHIPHI, BOPOHKU CTEKJISHHBIC, BOPOHKU JEJIUTEIbHBIC
mmHApraeckue {50-100 mut), cTynku ¢ mecTukoM, GpaphopoBbIe YaIIKH, MUHIETHI, GUIBTPHI
OyMaxkHble, BaTa, Mapiis, 4YacoOBble CTEKJIa, OJEKTPOIUIMTKH, J1a0OpaTOpPHBIC IITATHUBBI,
CIIUPTOBBIE TOPENIKH, CHUYKH, TPUOOp AJs MOJy4YeHHs ra3oB (WU MpoOUpKa ¢ ra300TBOAHOMN
TpyOKOil), AepxkaTenu A NPOOUPOK, CKISHKU AJIs XpaHEHUS! PeaKTUBOB, Pa3AaTOYHbIE JIOTKU;
xumuueckue crakanbl {50, 100 m 200 w™i); MmImaTtenad; TUHIETHI; THUTEIbHBIC IIHUIIIIBI,
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 IIKaJa; YHUBEPCAIbHBIN HHIMKaTOp; nuneTku Ha 1, 10, 50 M (unu go3atopsl Ha
1, 5 u 10 mm), GropeTku A TUTpOBaHUS, MenuiuHckre mmpuiel Ha 100-150 M, maboparopHbie
W/WIN  aHanuTU4eckue Bechl, pH-meTpsl, cymmibHeld mKad, u Ap. J1abopaTopHOe
o0opyoBaHue.

ITomerieHust A CaMOCTOSITENTbHOM pabOThl O0YYAIOIIUXCs OCHAIIEHBl KOMIIBIOTEPHOM
TEXHUKOM € BO3MOXHOCTBIO MOAKIIOUEHHUS K MH(POPMAMOHHO-TEIEKOMMYHHUKAIIMOHHOM CeTH
«aTepHeT» U olecriedyeHneM JIOCTyMa B SJIEKTPOHHYIO HWH(OPMaIMOHHO-00pa30BaTEIbHYIO
cpeny, HeoOXOIMMbIM KOMILJIEKTOM JIMIEH3MOHHOT'O IIPOrPaMMHOT0 00ecTieyeHusl.

3.2. UudopmanuonHoe odecriedenne 00yueHust

Jnis peanu3zanuu nporpamMmbl OMOIHOTEYHBIN (DOH]] YKOMIUIEKTOBAH MEYaTHBIMU U (MJTN)
AJIEKTPOHHBIMU 00pa30BaTENbHBIMU U HMH(OPMAIIMOHHBIMU pPECypcaMM, PEKOMEHIOBAaHHBIMHU
JUISL UCTIOJIb30BaHUS B 00pa30BaTeIbHOM MPOLIECCE.

OcHoBHasi iuTEpaTypa:

1. Epemun, B. B. Xumus. 10 xmacc (06a3oBblif). 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. Xumusa. B 2 4. Yacte 1. OOmias u HeopraHudeckasi XuMus : y4eOHUK
Uit cpefHero npodeccuonanbHoro oopazoBanus / E. M. Tynukun. — 2-e u3n., 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. Tynukun, E. M. Xumusa. B 2 4. Yacte 2. Opranudeckas XUMHA : YYSOHHK IS
cpenHero mpodeccuonanbHoro obpasoanus / E. U. TynukuH. — 2-¢ u37d., ucnp. w0 JOM. —
Mocksa : M3garensctBo HOpaiit, 2021. — 197 c. — (IlpodeccuonansHoe obpazoBanue). — 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
npodeccuoraibHOro oopazopanus / B. A. KamuHckwmii. — 2-¢ u3z., uchp. U gomn. — Mockga :
WznatenbcrBo 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. Opranunueckass xumus B 2 4. HacTp 2 : y4yeOHUK ISl CPEIIHETO
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. MockBa, B. B. Opranudeckass xumusi: 6a30Bble NMPUHIUIBI : ydeOHOE MMOcoOue Ui
cpennero mnpodeccrnoHanpHOro 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. Kamuuckuii, B. A. Opranudeckass XUMUs: TECTOBBIC 3aJaHMs, 3a7aud, BOMPOCHI :
yueOHOoe 1mocobue it cpeaHero npodeccruoHaibHoro oopazosanus / B. A. Kamunckumii. — 2-¢
u3., ucnp. u gon. — Mocksa : UznarensctBo FOpaiit, 2021. — 289 c. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-02899-7. — Texct : snextponnsiii // 9bC Kpaiit [caiiT]. —
URL.: https://urait.ru/bcode/472001

5. OneitaukoB, H. H. XuMusi. AnropuTmsl pelieHus 3a7ad 1 TeCThl : yueOHoe mocodue
Ui cpefHero npogeccruoHanbHoro odpasosanus / H. H. Oneitnukos, I'. 1. MypaBbeBa. — 3-¢
u3a., ucnp. u gomn. — Mocksa : M3narensctBo IOpaiit, 2021. — 249 c. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-9916-9665-4. — Tekct : anexrponHsiii // ObC KOpa#T [caiiT]. —
URL.: https://urait.ru/bcode/471732

6. Xumusa. 3amayHuK : ydeOHOe TMocobuwe uisi CpeaHero MpoPeCcCHOHAIBHOTO
obpazoBanus / FO. A. JlebeneB [u ap.] ; mox obmeit pemakiueit I'. H. ®ageeBa. — Mocksa :
UznarensctBo IOpaiit, 2021. — 236 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
9916-7786-8. — Tekct : omektponHslt //  3BC  IOpaiit [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. DBC Koncynbsrant ctyaenra Www.studentlibrary.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM

JUCHUIIVIMHBI
Oomasn/ Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATH I
npodeccuon
aJbHasA
KOMIIeTeHIH
|
OK 01 Crpoenne atomoB | TectupoBanue
XUMHYECKHUX
3JIEMEHTOB U
npupoja
XUMUYECKOH CBSI3U
OK 01 Ilepnonnueckuit TectupoBanue
OK 02 3aKOH U Tabauna
J.N. Menneneena
Pa3nes 2. Xumndeckue peaknuu
OK 01 Tumnel xuMu4yeckux | 3agadu
OK 04 peakuuii
ONEKTPOIUTHUECK
ast Iuccoluanys u
MOHHBIN 0OMEH
Pa3nen 3. Ctpoenue u cBolcTBa
HEOpPraHu4ecKuX BellecTB
OK 01 Knaccudpu 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

3HAYCHHE U
MIPUMEHEHHUE B
OBITOBOH U
MIPOU3BOACTBEHHO
U NesITeIbHOCTH
JeIoBeKa

OK 01 Knaccugukanus, IIpakTKO-OpUEHTUPOBAHHBIC 3aJaHUS
CTPOEHHE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIICCTB
OK 01 CaolicTBa [IpakTHKO-OpUEHTUPOBAHHBIE 3a1aHUS
OK 02 OpraHUYECKUX
OK 04 COEIMHEHUI
OK 01 Wnentuduxamnms IIpakTHKO-OPUEHTUPOBAHHBIC 3aJAHUS
OK 02 OpraHUYeCKUX
OK 04 BEIIIECTB, UX

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 Ketic
OK 02 IIPOU3BOJICTBEHHO
OK 04 1 IeITETbHOCTH
OK 07 4eJIoBeKa
Onurcanne 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. MOATOTOBKU, 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 HEIOYETaMH,
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 Nmeromuxcs 3nanui, | MMmerommxcs
YMEHHU, 3HAaHWUM, YMEHUN W | YMEHUH, HABBIKOB U | 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




