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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEI TPOT'PAMMBI YYUEBHOU
JNCHUIIVIMHBI

1.1. MecTo IUCHUNJIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl:

VueOnas gucnmmuimHa  OVIL10 Xwumwus — sBiusieTrcs  00sI3aTENBHONM — YacThIO
00111e00pa3oBaTEeIbHOrO IHUKJIa 00pa3oBaTebHONM Tporpammel B cootBeTcTBUU ¢ ®I'OC CIIO
no creuranbHocTu 44.02.02 [IpenoaBanue B HaYaJIbHBIX KJlaccax.

Vyeonas mucnmmumaa OVYIL10 Xwumus obGecnednBaer QopMupoBaHue oOmUX
KOMIIETECHIINH:

OK 01. BeiOupats cmocoObl pemeHus 3anad4 MNpo(ecCHOHAIBHOW JesTeIbHOCTH
MPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IIOWUCKA, aHAJINW3a W HMHTEPIpPETALUU
uH(popManuu ¥ MH(OOPMAIIMOHHBIC TEXHOJIOTMU MJI1 BBHIMOJTHEHHS 3a1ad MpodeccHoHAITbHON
JESITEIIbHOCTH;

OK 04. 3¢ddexTrBHO B3aMMOIEIICTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMaHJIE;

OK 07. CogeiicTBOBaTh COXPAaHEHHUIO OKpPYXKAIOIIEH Cpefbl, pecypcocOepeskeHuto,
OPUMEHSTh 3HaHHS OO0 W3MEHEHUWW KIuMaTa, MPUHIMIBI OepexIMBOro MPOU3BOJICTBA,
3¢ (HEeKTHBHO JACHCTBOBATH B YPE3BHIYANHBIX CUTYAIIHSIX.

1.2. Heap 1 niiaHupyemMble pe3yJbTaThbl 0CBOCHHS IMCHMIIJIMHbI:

Lenb: ¢opMupoBaHHe y CTYIEHTOB MPEJICTaBICHUS O XUMHUYECKOW COCTABIIAIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa KaK OCHOBbI IPUHATHS pPELIEHUH B >KU3HEHHBIX U
IPOM3BOJICTBEHHBIX CUTYallUsAX, OTBETCTBEHHOT'O IIOBE/ICHUS B IPUPOJIHON cpejie.

3ajauu:

— chopMupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHHUsI XUMHUYECKUX MPOLIECCOB
U SBIIEHUH B OKpYXKaIOLIEH Cpele, LEJNOCTHOW HAy4YHOM KapTUHBI MHpa, B3aUMOCBS3H U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

—  pa3BUTh YMEHHsI COCTaBJIATH (HOPMYJIbI HEOPTaHMUECKUX U OPraHUYECKUX BELIECTB,
YPaBHEHMsI XMMHUYECKHX peakIHil, OOBSICHATh MX CMBICI, WHTEPHPETHUPOBATh pPE3YIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB;

—  chopMupoBaTh HaBBIKHM NMPOBEJEHUS MPOCTEUIINX XUMHUECKUX IKCIIEPUMEHTATbHBIX
UCCIIEIOBaHUM ¢ cOOJIOJieHMeM TMpaBui Oe30MacHOro oOpalleHust C BellecTBaMU U
1abopaTOPHBIM 000PYIOBaHUEM;

— pa3BUThb YMEHHMsS HCIOJb30BaThb HHGPOPMALMIO XHUMHYECKOI'O XapakTepa U3
Pa3IUYHbBIX HCTOYHUKOB;

— chopMupoBaTh YMEHHsI NPOTHO3MPOBATH MOCIEJACTBHS CBOEH JEATENIBHOCTH U
XUMHUYECKUX PUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB;

— cdopMupoBaTh TOHMMaHHWE 3HAYMMOCTH JIOCTHXKEHUN XUMHUYECKOW HAyKu U
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAIbHOM U MTPOU3BOJCTBEHHOU cdep.

B pamkax mporpaMMmbl yueOHOW AMCHUILIMHBI OOYYarOIIMMHKCS OCBAaMBAOTCS 3HAHUS U
yMeHHUs1, POpMHUPYIOTCS 00IIMEe KOMITETEHIINH:

Kon Ilnannpyemble pe3yjbTaThl
KOMIIET Oo0mue JAucuunimHapHbie
CHUMHU (mpeaMeTHbIE)
OK 01. B yacTu TpyA0BOro BOCIMTAHMS: BJIAJIETh CUCTEMOW XMUMHYECKUX 3HAHU,




- TOTOBHOCTb K TPYJy, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPYI0IIO0HE;
TOTOBHOCTb K aKTUBHOM
NEATEIIbHOCTH TEXHOJIOTHYECKON 1
COIIMAIPHOW HAIPaBJIEHHOCTH,
CIOCOOHOCTh UHUITUUPOBATH,
IJIAHUPOBATh M CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JEATEIHHOCTD;

- HHTEpEeC K pa3InyHbIM chepam
npodeccCHoHaAEHOM JIeATEIILHOCTH,
OBjajieHHe YHUBEPCAIbHBIMU
yueOHBIMU

NMO3HABATEJIbHBIMU JIEHCTBUSIMH:
a) 0a3oBble JOrn4YecKHe AeiiCTBHU:
CaMOCTOSITENIbHO (OPMYITUPOBATH U
aKTyaJlMu3upoBaTh MpooiIemy,
paccMaTpuBaTh € BCECTOPOHHE,

- YCTaHaBJIMBATh CYIIECTBEHHBIN
MPU3HAK WJIK OCHOBAHUS s
CpaBHEHHSI, KJIacCU(UKAIUH U
000011IEHHST;

- OINIPEACIIATH LEJIN AeATEITHbHOCTH,
3a/1aBaTh MapaMeTPhbl K KPUTCPUH UX
JOCTHKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH H
MIPOTUBOPEYUS B pacCCMaTPUBAEMBIX
SIBJICHUSIX

- BHOCUTH KOPPEKTHUBHI B
NeATEeIIbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSM,
OLICHUBATh PUCKHU MOCIEACTBUI
NEATEIIbHOCTH;

- pa3BUBATh KPEATUBHOE MBILIICHUE
MIPU PEIICHUN KU3HECHHBIX TTPOOIEM
0) 0a30BbIe HCCIeA0BaTEIbCKHE
JeficTBUSA:

- BJIaJIETh HaBbIKAMU y4eOHO-
HCCIIEI0OBATENIBCKONW U IIPOEKTHOM
NeATEeIbHOCTH, HaBbIKaMU
paszpeleHus mpoodeM;

- BBISIBJISITh IPUUUHHO-CJIE/ICTBEHHbBIE
CBA3U U aKTyaJIM3UpOBaTh 3aJady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHMUSI,
HaxOJIUTh apTYMEHTHI JJIs
JTOKa3aTeNIbCTBA CBOMX YTBEP)KICHHM,

KOTOpasi BKJIIOYAET:
OCHOBOIIOJIararolue MOHATUS
(XMMHUYECKUH AJIIEMEHT, aTOM,
ANIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
ANEKTPOHHBIE OPOUTATIN ATOMOB, UOH,
MOJIEKYJ1a, BaJIeHTHOCT,
ANEKTPOOTPHUIATENLHOCTD, CTEICHb
OKUCJICHHUS, XUMUYECKas CBS3b, MOJIb,
MOJISIpHAsT Macca, MOJISIPHBINA 00BEM,
YIJIEPOJHBIN CKeNeT, (yHKIIMOHATbHAS
rpynna, pajaukai, U30Mepus, U30MepbI,
TOMOJIOTUYECKUH PSI.

TOMOJIOTH, YTJIE€BOJIOPOAbI, KHCIOPOA- U
a30TcoJepKallue COeTUHEHUS,
OHMOJIOTMYECKH aKTUBHbBIC BEIIECTBA
(yrieBompl, ;KUpbI, OETKK), MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHNUS,
KPUCTAJIMYECKAas PEILETKa, TUIIbI
XUMHYECKHUX PEeaKIHUi (OKUCIUTEIBHO-
BOCCTaHOBUTENbHbIE, 3K30-U
SHAOTEPMHUUYECKUE, PEaKIIUH HOHHOTO
oOMeHa), pacTBOP, JICKTPOJIUTHI,
HEDIIEKTPOIUTHI, JIEKTPOIUTHIECKAS
JUCCOLMAIUS, OKHCITUTEb,
BOCCTaHOBUTENb, CKOPOCTh XUMHUYECKOM
peakiuu, XMuMUYeCKOe paBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHSI XUMUYECKOTO
CTPOEHUS OpraHnyYecKux Bemects A.M.
BbytnepoBa, TeopHst 3ME€KTPOIUTHUECKON
JUCCOLUAINH, IEPUOJUYECKUN 3aKOH
J.1. Menneneesa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH,
(hakToJIOTHYECKHE CBEACHUS O
CBOMCTBAX, COCTaBE, IIOJYyYECHUH U
0€301acHOM HCII0JIb30BaHUH
BOKHEUIINX HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;
- YMETh BBISBIIATH XapaKTepPHBIC
MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX
MOHSATHN, TPUMEHSATH COOTBETCTBYIOIITHE
TIOHSTHUS MPU OTMIMCAHUU CTPOSHUS U
CBOMCTB HEOPTraHWYECKHUX U




3a/1aBaTh MapaMeTPbl U KPUTEPUU
pelIeHus;

- aHaJIM3UPOBATH MOTYUYECHHBIC B X0OJIE
pEIICHUs 33a/1a4H PE3yJIbTaThI,
KPUTHYECKH OLICHUBATh MX
JIOCTOBEPHOCTH, IIPOTrHO3UPOBATH
W3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETb MepEHOCUTH 3HAHUS B
MO3HABATENIBHYIO U TIPAKTUYECKYIO
00J1aCTH KU3HENEATCILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
pa3HBIX MIPEIMETHBIX 00JIaCTEeH;

- BBIJIBUTATh HOBBIE HJICH, ITPEIaraTh
OpUTHHAJIBHBIC ITOIX0/IbI U PEIICHUS;
- CIOCOOHOCTh UX MCIIOJIb30BAHUS B
MO3HABATEILHON U COLMAILHOM
MIPaKTUKE

OpraHUYECKUX BEUIECTB U UX
MpEeBpAICHU; BBISIBISATH B3aUMOCBS3b
XHUMHYECKHUX 3HAHUH C MIOHSATHSAIMU U
MPEeACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
YMETbh UCIOJIb30BaTh HAUMEHOBAHUS
XHUMHYCSCKHUX COCTMHCHUM
MEKIyHapOAHOTO COK03a TEOPETUUECKOI
Y MIPUKJIATHON XMMUU U TPUBUATILHBIE
Ha3BaHUs BaXKHEUIINX BEUIECTB (3THUIICH,
alleTHIICH, TIIUIEPUH, PEHO,
(dhopManbaeru, yKCyCHast KHCIIOTa,
[JIMIWH, YTapHBIA Ta3, yIIEKUCIbIN ra3,
aMMMaK, ralieHasl U3BeCTh, HerameHas
U3BECTh, MUTHEBAS COJA U JPYTHX),
COCTaBIATH (OPMYJIIbI HEOPTaHUYECKHUX
Y OpPraHUYeCKUX BEUIECTB, YPABHEHUS
XUMHUYECKHUX PEaAKIHid, 00BICHATH UX
CMBICIT; IOATBEPXKIaTh XapaKTEepPHbIC
XUMHUYECKHE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U
3alUCsAMU YPABHEHUN XUMHUYECKUX
peaKkIuii;

- YMETb YCTaHABIIMBATh
NPUHALJICKHOCTh U3YUEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX
BEILIECTB K ONPEJIEICHHBIM KJIacCaM U
rpyIIaM COeAMHEHUH, XapaKTepru30BaTh
MX COCTaB M BaXXHEHIITHE CBOMCTBA;
ONpEeNENATh BUJIbI XUMHUYECKUX CBS3EH
(KoBajIeHTHAs, MOHHAs, METAJLTHYECKAs,
BOJIOPOIHAS ), TUITBI KPUCTAITHUECKHUX
pEeIIeTOK BEIIEeCTB; KIacCU(PUIIUPOBAThH
XUMUYECKUE PEAKIINH;

chopMHUpPOBATH MPECTABICHUS: O
XUMHUYECKOI COCTaBIIAIONIEN
€CTECTBCHHOHAYYHOM KapTUHBI MHUPA,
pOJIM XMMHUU B MO3HAHUM SIBJICHUI
MPUPOBI, B JOPMUPOBAHUU MBIILICHUS
U KyJBTYpbI JINUHOCTH, €€
(yHKIIMOHATEHOM TPaMOTHOCTH,
HEOOXOIUMOM JIJIsl perIeHHUS
MPAKTHUYECKHUX 33/1a4 ¥ IKOJIOTHIECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;




- YMETh MPOBOJIUTH PACUYETHI TIO
XUMHYECKUM (opMyraM U ypaBHEHUSIM
XUMUYECKUX PEAKLUN C
MCIOJIb30BaHNEM (PU3MUECKUX BEINYHH,
XapaKTepU3yIOIINX BElIecTBa C
KOJIMYECTBEHHOU CTOPOHBI: MacChl,
o0beMa (HOpMaJIbHBIE YCIIOBHUS ) Ta30B,
KOJIMYECTBA BEILIECTBA; UCIOJIB30BATh
CHCTEMHBIC XUMUUECKUE 3HAHUS JJIS1
MIPUHSATHS PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.

B o0s1acTH HIEHHOCTH HAYYHOI O
MO3HAHUS:

- chopMHpOBAaHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI
HayKH U 00I1IE€CTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha IUAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIHUKYJIbTYPHOM MHUPE;

- COBEPIIECHCTBOBAHHE SA3BIKOBON U
YUTATEIbCKON KYJIbTYpBI KaK CPEICTBa
B3aMMOJICHCTBUS MEXIY JIOIbMU U
MO3HAHUSI MUPA;

- OCO3HAHHWE ICHHOCTU HAay4YHOM
JesATeTbHOCTH, TOTOBHOCTD
OCYIIECTBIISATh MPOCKTHYIO U
MCCJIEI0BATENBCKYIO IS TENbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE;
OBJaieHHe YHUBEPCAJIbHBIMU
Y4eOHBIMH MO3HABATEIbHBIMH
AeCTBUAMMU:

B) padoTa ¢ nunopmaumeii:

- BJIaJIETh HaBBIKAMH TIOJTyYCHHS
nH(pOpMaIUK U3 UCTOYHUKOB Pa3HBIX
THTIOB, CAMOCTOSITEIIbHO
OCYILECTBIISATh MMOUCK, aHATIU3,
CHUCTEMAaTHU3aIMI0 U UHTEPIPETALINIO
uH(GOPMAIIUU PA3IUYHBIX BHIOB U
dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHHUSI
nH(pOpMaIK 1 1IEIeBON ayTUTOPUH,
BbIOMpasi ONTUMANBbHYIO (hOpMYy

- YMETh MJIAHUPOBATH U BBIMOIHSITh
XUMHYECKHUH SKCIIEPUMEHT
(mpeBpallleHUs OpraHNYECKHUX BEIIECTB
IIPU HarpeBaHUU, MOJYUYCHHE STUIICHA U
U3y4eHHE ero CBOMCTB, Ka4YeCTBEHHBIC
peaKIiy Ha aJIbICTH/IBI, Kpaxmall,
YKCYCHYIO KHCIIOTY;

JieHaTypanus OeJKOB MPH HarpEeBaHHH,
[[BETHBIE PEaKIMU OEJIKOB; IPOBOIUTH
peaKkIuu HOHHOTO 0OMEHa, ONpeAesaTh
Cpeay BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE
peakiuu Ha cynbdar-, kKapOoHaT- U
XJIOpU/I-aHUOHBI, HA KATHOH aMMOHHS,;
peraTh SKCIIEpUMEHTAIBHBIE 3a/1a41 IO
temaM "Metaisl" u "Hemeramist") B
COOTBETCTBUH C IPABUIAMU TEXHUKHU
0€30IacCHOCTH IIPU OOPALIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
000py10BaHUEM; TIPEJICTABIIATH
pe3yabTaThl XMMUYECKOT0 SKCIIEPUMEHTA
B (hopMe 3aIucH ypaBHEHHH
COOTBETCTBYIOLIUX PEAKIHI U
(hopMyIHpPOBATH BBIBOIBI HA OCHOBE ITHX
pe3yNbTaToB;

- YMETh aHAJTM3UPOBATh XUMHYECKYIO
nH(pOpMaIIHIO, TIOTYYaeMYI0 U3 Pa3HbIX
HWCTOYHHUKOB (CPEICTB MacCOBOU
uHpopmanuu, cetb IHTEpHET U qpyrue);
- BJIaJIeTh OCHOBHBIMU METOAAMU
HAYYHOTO TIO3HAHUS BEIIECTB U
XAMHWYECKHX SIBICHUH (HaOIroIeHue,
M3MEpeHHne, SKCIIEPUMEHT,
MOJICIUPOBAHUE);




NPECTAaBICHUS U BU3yaJIH3alUH;
- OLICHUBATh JJOCTOBEPHOCTD
JETUTUMHOCTb UHPOPMALIUH, e
COOTBETCTBHUE MPABOBBIM U MOPAJILHO-
THYECKUM HOPMaM;

- HCIOJb30BaTh CPEACTBA
UH()OPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pELICHNH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 337144 C
co0uro/IeHreM TpeOOBaHMI
SPrOHOMUKH, TEXHUKH 0€3011acHOCTH,
THTHEHBI, pecypcocOepexeHus,
NPABOBBIX M ATUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

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

- YMETh MPOBOJIUTH PACUYETHI TIO
XUMHYECKUM (opMyraM U ypaBHEHUSIM
XUMHUYECKHUX PEaKIHid ¢ UCTIOIh30BAaHUEM
(hU3HYECKUX BEIIMYMH, XapaKTePU3YIONTIX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaIbHBIC YCIOBHS)
ra3oB, KOJIMYECTBA BEUIECTBA;
UCIIOJIB30BaTh CHCTEMHBIC XUMHYECKHE
3HAHUS JUTSI IPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIHX,
CBSI3aHHBIX C BEIICCTBAMH U UX
MIPUMECHCHHEM

OK 04.

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIICIOBATEIbCKOM, CBOMCTB,
KayeCTBEHHbIE PEAaKIIMH Ha aJIbJIeTH/IbI,
Kpaxmajl, yKCyCHYIO KHCIIOTY;
MPOEKTHOM M COIMAIbHON
NESTENIBHOCTH;

Ogyagenne yHMBepCAJIbHBIMH
KOMMYHUKATHBHBIMH JACHCTBUAMM:
6) coBMecTHAasI 1eSITeILHOCTD:

- IOHUMaTh U UCIOJIb30BaTh
IpeuMyIlecTBa KOMaHAHON U
UHAUBUAYaIbHON paboOThI;

- IPUHAMATH LIEJIA COBMECTHOM
JeSITeIbHOCTH, OPTaHU30BBIBATH U
KOOpJMHHUPOBATh EHCTBUSA IO €€
JOCTUKEHUIO: COCTABIIATh IIaH
NENCTBUH, pe3yJIbTaTOB PACIPEIENISTH
POJIU C y4€TOM MHEHHUH yYaCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPJAMHUPOBATH U BBIMOJIHATH
paboTy B yCIIOBUSX PEAIbHOTIO,

- YMETh MJIAHUPOBATH U BBIMOIHSITh
XUMHYECKHUH SKCIIEPUMEHT
(mpeBpallieHUs OpraHNYECKHUX BEIIECTB
IIPY HarpeBaHUU, MOJYUYCHHE STUIICHA U
U3y4YeHHE ero JeHaTypanus OCIKOB MpH
HarpeBaHNH, [IBETHBIC PEAKIINU OCIIKOB;
MIPOBOJINTH KAUECTBEHHBIC PEAKIINU Ha
cynbdart-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHUS; peIIaTh
HKCHEPUMEHTAIbHbIE 33]]auH 110 TEMaM
"Metamnst" u "Hemeramnsl") B
COOTBETCTBUM C IPABUIAMU TEXHUKU
6€30IacCHOCTH IIPU OOPALIEHUH C
BELIECTBAMH U Ja0OPATOPHBIM
000pyI0BaHUEM; TIPECTABISATh
pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHMI COOTBETCTBYIOIIUX pPEaKLUi
1 GOpPMYIMPOBATH BHIBOJIBI HA OCHOBE
THX




BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYIIECTBJIATH TO3UTUBHOE
CTpaTernyecKkoe MOBEJCHUE B
Pa3IMYHBIX CUTYyalUsX, IPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHULUATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMU
peryJiTUBHBIMH

AefCTBUAMMU:

') NPUHATHE ce0s1 M APYruX JI0Aei:
- IPUHUMATh MOTHUBBI U apPTyMEHTBI
JIPYTUX JIFOAEH NpU aHaIu3e
pE3yIbTAaTOB JIESATEIBHOCTH;

- IPYU3HAaBaTh CBOE IIPABO U IPABO
JIPYTHX JIIOJICH HA OLIUOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH
MUp C MO3UIUHU APYTrOro YeIOBEKa;

OK 07.

B 001acTH 3K0J10TrHY€CKOr0
BOCIIUTAHUA:

- c(hopmMupoBaHHOCTH
9KOJIOTHYECKOH KYJBTYpHI,
IIOHMMAaHWE BIUSIHHUSI  COLMAJIbHO-
9KOHOMHYECKHX MIPOIIECCOB Ha
COCTOSIHUE TIPUPOJHOU M COUUATIBHOM
cpenbl, OCO3HaHHE  TJIOOAJIBHOIO
XapakTepa SKOJIOTUUECKUX MPpooIeM;

- IUIAaHUPOBAHUE M OCYIIECTBICHUE
JEUCTBUU B OKpY)Kalollled Cpeae Ha
OCHOBE 3HaHUs LEJIeHd YCTOWYHUBOTO
Pa3BUTHS YEIOBEYECTBA;

AKTHUBHOE HENPUATUE  JIEUCTBUMU,
MPUHOCAIIMX  BpEN  OKpPY)KaroLen

cpene;

yMEHUe IIPOTHO3UPOBATH
HeOJIaronpusTHbIE JKOJIOTUYECKHE
ITOCJIEICTBHS pEeANPUHUMAEMBIX

JENCTBUMN, IPEAOTBPALLATD UX;

- paCLIMPEHUE OIbITAa JEATEIBbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIAJICHHE  HaBbIKAaMM  Yy4eOHO-
HCCIEN0BATENbCKOM, TPOEKTHOW H
COIMATLHOU JIeSTEIbHOCTH,

- chopMHUpPOBATh MPEJACTABICHUSA: O
XUMHYECKOHN COCTAaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa,
PO XMMHHM B TIO3HAHUHU SIBJICHUH
IPUPOLI, B (DOPMUPOBAHUK MBIILJICHUS

5 KYJIbTYPBI JUYHOCTH, ee
(YHKIIMOHATEHOM IPaMOTHOCTH,
He00X0InMOI TUTSE pereHus

MPAKTUYCCKHUX 3aJad W OKOJOTHYCCKHU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpEE;

yMEThb co0u01aTh IpaBuJIa
JKOJIOTUYECKH 1esecoodpa3zHoro
NoBeJieHUss B OBITYy U TPYAOBOH
JNEATEIbHOCTH B LEJIAX COXpaHEHUs
CBOEr0  3JI0POBbSI M  OKPYJKarOIIEH
MIPUPOTHOMN Cpensnl; YYHUTBIBATh
OMAacHOCTh  BO3JECUCTBUS HAa JKUBBIC
OpraHu3Mbl  ONPCACICHHBIX  BCIICCTB,
MTOHUMasI CMBICII IIOKa3aTesst
MIpEACIIBHON Oy CTUMOM KOHLIEHTpaLuu




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI
2.1 O0bem yueOHOM AMCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoit padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl 72

U3 HUX!

TEOPETUYECKUE 3aHATUSA 38
IPAKTUYECKHE 3aHSITUS 34

B ToM 4nciie npodeccHOHAILHO-OPHEHTHPOBAHHOE CO/IepiKaHue 6

(comeprxaHue NPUKJIATHOTO MOTYJIS)

13 HUX.
TEOPETHUUECKHUE 3aHATHS 2
IIPAKTUYECKUE 3aHATUS 4

IIpomMe:kyToUHast aTTecTAIUs UTOTOBas olleHKa (1 cemectp),
nuddepeHIMpoBaHHbBIN 3a4eT (2 ceMecTp)




2.2 TemaTn4yecKkHi IJIAH U COJlePKAHUE YHEOHOM U CIUIINHBI

HaunmeHoBaHue Copnepxxanue yueOHOro marepuasia u popmMbl OpraHu3anMM 1esiTeTbHOCTH Ob6bem B | ®opmupye
pa3aesioB M TeM o0y4arommxcst yacax Mble
KOMIIeTEHI|
70
1 2 3 4
OcHoBHOe coep:KaHue
Pasnen 1. OcHOBBI CTpOEHUS BellecTBa
Tema 1.1. OcHoBHOe coJep:kaHue OK 01
CrpoeHue aToMOB CoBpemeHHas Mozieb CTpoeHHs aroMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMHUECKUN 2
XMMHMYECKHX 3JIEMEHTOB U | 3JIeMEHT. DJIeKTpOHHasi KoHpUrypauus aroma. Knaccuukanus XuMHIECKUX
[IPUPOJa XUMUYECKON 3IIEMEHTOB (s-, p-, d-31emMeHThI). BasneHTHBIC 2eKTpOHbL. BaleHTHOCTh. DNeKTpOHHAs
CBSI3U IIPUPOJIa XMMUUYECKOH CBSI3U. DNEKTPOOTPULIATEIbHOCTE. BHUIbI XMMUUECKOH CBS3U
(KoBaJyIeHTHasl, MOHHAs, METATMYECKAsi, BOJOPO/IHAN) U CIIOCOOBI ee 00pa3oBaHuUs
IIpakTHYeckue 3aHATHA
IIpakTnueckoe 3ansaTue Nel [IpakTnueckue 3ajaHus Ha yCTAaHOBJICHHUE CBSI3H MEXKY 2
CTPOECHHUEM aTOMOB XMMUYECKUX JJIEMEHTOB U IIEPUOAUYECKUM U3MEHEHUEM CBOMCTB
XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUM B COOTBETCTBUH C ITOJI0KEHUEM
IleppoanuecKkon CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue OK 01
Ilepnonnuecknii 3akoH 1 | [IpakTHYecKue 3aHATHSA OK 02
Tabnuua JI.1. ITpakTrnueckoe 3ansaTue Ne2 PemeHnne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 2
Menneneesa 3aJlaHMI HAa XapaKTEPU3ALUIO XUMUYECKUX DJIEMEHTOB «MeTamummueckue/
HEMETAJUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATEIBHOCTE XUMUYECKUX JJIEMEHTOB B
COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B IIEPUOJUYECKON
cucreMe XuMudeckux 3neMeHnToB [I.1. Menneneesa»
Paszpnen 2. XumMuyeckue peakuuu
Tema 2.1. Tunsr OcHoBHOe coaep:kaHue OK 01
XUMUYECKUX PCAKIU Knaccugukarus 1 THIIBI XUMHUYECKUX PEAKLUI C y4aCTHEM HEOPTraHUYECKUX BEIECTB. 2




CocraBiieHre ypaBHEHUH peaKInii COSTMHEHUS, pa3TIOKEHUs, 3aMEIICHUs, OOMEHa, B
T.4. pEaKI1il TOPEHUS], OKUCIICHHSI- BOCCTAHOBJICHUS.

VYpaBHeHUs OKUCIICHUSI-BOCCTaHOBIICHUsI. CTeneHb oKkucaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBICHHUE U YPAaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIIbHBIX
peaxkiuii MeTOZ0M AJIEKTPOHHOTO Oasianca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaxkuu B IpUpo/ie, MPOU3BOICTBEHHBIX MPOIECCAX U KU3HEIEATEIbHOCTH OPraHu3MOB

HpaKaneCRne 3aHATHSA

[Ipaktuueckoe 3anstue Ne3 KonnuecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE
KOJINYECTBEHHBIC 3aKOHBI B XUMHH U PACUYEThI 110 YPABHEHUSIM XUMHUYECKUX PEAKIIUMA.

Tema 2.2. OcHOBHOe coiep:KaHue OK 01
DNeKTpoNIuTHYECKast Teopus 3MeKTPOIUTUYECKON Jucconaui. MIoHbI. DIeKTpOINUThI, HE3JIEKTPOIHTHI. OK 04
JUccolManys U MOHHBIN Peaxiiuu nonnoro oomena. CocrapiieHUE peakliiii HOHHOTO OOMEHa IMyTeM
oOMeH COCTaBJICHUS UX MOJHBIX U COKPAIICHHBIX MOHHBIX YpaBHEHUM. KHCI0THO-OCHOBHBIE

peakiuu. 3ajaHns Ha COCTaBICHUE MOHHBIX PEAKIIUN

IIpakTH4eckne 3aHATHA

[Ipaktuueckoe 3ansTue Ned TUIbI XUMHUYECKUX pEAKIINI
KountpoJabsnas padora CrtpoeHnue BemecTBa 1 XUMUIECKUE PEaKIUH
Nel
Pa3pnen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKUX BelIeCTB
Tema 3.1. OcHoBHOe coaep:kaHue OK 01
Knaccuduxanmus, [TpeaMer Heopranudeckoit xumun. Knaccudukanys HeOpraHUYECKUX BEIIECTB. OK 02

HOMEHKJIaTypa U
CTPOEHHE
HEOPraHWYECKHNX BEIIECTB

[Ipocteie u coxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCHJIBI, KUCTIOTHI, COJIN). B3aMOCBsI3h HEOPTraHUYECKUX BEIIECTB. ATperaTHbie
cocTosiHUS BerecTBa. Kpucrammueckue u amopdHbIe BerecTBa. THIIBI
KPUCTAITMYECKHUX PEHIETOK (ATOMHAs, MOJIEKYJISIpHAsI, HOHHAS, METAJUTMYECKas).
3aBUCHUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMUECKON PEIIeTKH.
3aBUCUMOCTh XMMUYECKON aKTUBHOCTHU BEILIECTB OT BU/Ja XMMUYECKOU CBSI3U U TUIIA
KPUCTALITMYECKON pemeTKu. [[puarnHbpl MHOTOOOpasHsl BEIIECTB

IIpakTnyeckue 3aHATHS




[Tpaktuyeckoe 3anstue NeS Pemienne npakTHUeCKUX 3a1aHUM 10 Kiaccu(uKkanuy,
HOMEHKJIAType ¥ XUMHUYECKHM (DOpMyJiaM HEOPraHWYECKHX BEIECTB Pa3IMYHBIX

KJIaCCOB
Tema 3.2. Pusuko- OcHOBHOe coiep:KkaHue OK 01
XUMHYECKUE CBOKWCTBA Mertauisl. O0iye GpU3NUECKHe ¥ XUMUUYECKUE CBONCTBA METALIOB. CrIocO0bI OK 02
HEOPraHMYECKUX BEILIECTB | MOJIy4eHHs. 3HAUEHUE METAJUIOB U HEMETAJUIOB B IIPUPOJIE U )KU3HEEATEIbHOCTH

4eJI0BEKa U OpraHu3MoB. Koppo3us MeTaimioB: BUIbl KOPPO3UH, CIIOCOOBI 3aIIUTHI

METaJUIOB OT KOPPO3HH

Hewmertamnsl. O0mue ¢pusznyeckue 1 XUMUYECKHE CBONCTBA HEMETAUIOB. TUIIMYHBIE

cBoiictBa HeMeTaiwoB [V- VII rpynn. Knaccudukanus u HOMEHKIIaTypa COeIMHEHHMA

HeMeTalIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOIE

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,

TUIPOKCUIOB, KUCJIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB IIPOCTHIX

BEILECTB, BOJOPOAHBIX COCIMHEHHM, BBICIINX OKCUIOB U THAPOKCHIOB

IIpakTH4eckne 3aHATHA

ITpakTueckoe 3ansaTue Ne6 PerieHne npakTHKO-OpPUEHTHPOBAHHBIX TEOPETHUYECKUX

3a/laHuil Ha CBOMCTBA, COCTAaB, MOJTY4YeHHE U O€30MacHOE HCII0Ib30BaHNE BaKHEHIIINX

HEOPraHMYECKUX BEIECTB B OBITY U MPAKTUUECKOMN JESITEIbHOCTH YEIOBEKa
Tema 3.3. OcHoBHOe coJep:kaHue OK 01
WNnentuduxarus IIpakTHYeckne 3aHATHA OK 02
HCOPTraHUYCCKHUX BCIICCTB | [IpakTtuueckoe 3ansaTue N7 Unentudukaiuys HeOpraHnueCcKuX BEIeCTB OK 04
KoutpoJabsHnas padora CBolicTBa HEOPTAHMYECKHUX BEIIECTB
Ne2
Pa3nen 4. CtpoeHne U CBOMCTBA OPraHUYeCKHX BeleCTB
Tema 4.1. OcHoOBHOe coep:KkaHue OK 01
Knacendpukanmys, IlosiBneHne u pa3BUTHE OPTraHUYECKOW XUMHUHN Kak Hayku. [Ipeamer oprannueckon
CTpOCHHUE U XUMUH. MecTO U 3HaUeHHE OPTaHMYECKOW XMMHUHN B CHCTEME €CTECTBEHHBIX HayK.
HOMEHKJIaTypa XHUMHUYECKOE CTPOCHUE KaK MOPSALOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX

OpraHN4YCCKUX BCIICCTB

BaJICHTHOCTU. OCHOBHBIC ITOJI0KCHUS TCOPHUU XUMHUUYCCKOI'0O CTPOCHUA OPraHNYCCKUX




coenunenuit A.M. BytnepoBa. YriepoaHslil CKeleT OpraHnuecKol MOJIEKYJIbI.
3aBUCHUMOCTb CBOMCTB BELIECTB OT XUMHUUYECKOTO CTPOECHUS MOJIeKyJ1. M3oMepus u
u3zomepsl. [lonstue o pyHkmoHansHOU Tpymmne. Pagukai.

[Tpunuumne! K1accudukayu OpraHMuYecKUX coequHeHn. MextyHapoaHas
HOMEHKJIaTypa U MPUHIUIIEI HOMEHKJIATypbl OpraHnyeckux coeaunenuit. [lousrue o6
a30TCOJEPIKAIINX COSTUHEHHIX, OMOIOTrMYeCKH aKTUBHBIX BellleCTBax (yrieBojax,
KUpPax, OenKax U Ap.), BRICOKOMOJIEKYJISIPHBIX COeIMHEHUAX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO)

HpaKTuquRue 3aHATHUSA

HpaKTI/IquKOG 3aHsaTHE Nog HOMGHKJ’IaTypa OpPraHu4YCCKUux COGI[I/IHCHI/Iﬁ OTACJIbHBIX
KJIaCCOB.

[TpakTrueckoe 3austue Ne9 Pacuersl npocreiiiieit popmysbl OpraHuuecKoil MOJIEKYIIbI,
MCXOJI U3 DJIEMEHTHOTO cocTaBa (B%)

Tema 4.2. CBoiicTBa
OpPraHUYECKUX
COeINHEHUN

OcHoBHOE CoAEpKaHuEC

PU3NKO-XUMHUUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHUM OTAEIbHBIX KJIaCCOB
(ocobeHHOCTH KiIaccu(UKAIIMK 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHUECKU psij
u obmas Gopmyna; uzomepust; Gpusnyeckre cBOMCTBa; XUMUYECKHE CBOMCTBA; CIIOCOOBI
MOJTy4EHUs):

- IIpe/ieTIbHbIE YTIIEBOOPO/bI (aJIKaHbl U UKJIOATIKaHbl). 'opeHrne MeTaHa Kak OJJuH U3
OCHOBHBIX HCTOYHHUKOB TEIJIa B MPOMBILIUIEHHOCTH U ObITY. CBOWCTBA IPUPOIHBIX
YTJIE€BOIOPOOB, HAX0XK/IEHUE B IPUPOJIE U TPUMEHEHHE aJTKAHOB;

- HeTpeAeIbHbIE (AIKEHbI, aIKUHbI U AJIKaJUEHbI) U apOMaTHYECKUE YTIIEBOIOPOIBI.
I"'openue aneTmiieHa Kak UCTOUYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH I CBAPKU U
PE3KH METAJJIOB

- KHCIIOpO/icoiep Kalllie COeqUHEHUS (CIIUPTHI U PeHOIbl, KApOOHOBBIE KUCIOTHI U
3(upHl, AIbETU/IBI U KETOHBI, )KUPBI, YIIIeBObl). [IpakTHyeckoe npuMeHeHne
STUJIECHIJIMKOJIS, TIulepuHa, peHona. Ilpumenenne Gpopmanbaeruia, aneTanbaeruia,
YKCYCHOM KHUCIOThI. MblJla KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Morolue cBoiicTBa
MbLIa

OK 01
OK 02
OK 04




- a30TCO/IeprKallIne COSAMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCJIKH).
BricokomoeKysipHbIe COeAMHEHUS (CHHTETUYECKUE M OMOJIOTMYeCKH-aKTUBHBIE).
MonoMep, nosimMep, CTpyKTypHOe 3BeHO. [lonrmepusanus 3ThiieHa Kak OCHOBHOE
HalpaBJIEHUE €ro UCNONIb30BaHus. ['eHeTHuecKas CBsI3b MEXKIY KlaccaMHl OpraHMYecKUX
COCIMHEHUN

IIpakTnyeckue 3aHATHS

[Tpaktuyeckoe 3ansTue NelO 3aganus Ha cocTaBiICHUE YPAaBHEHUH XUMHUECKUX
pCaKIII/Iﬁ C Y4aCTHUEM OPraHUYCCKHUX BCUICCTB HA OCHOBAHWH UX COCTaBa U CTPOCHUSA

[TpakTrueckoe 3austue Nell Pemienue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX
3aJJaHU} Ha CBOMCTBA OPraHUYECKUX COCIMHEHUHN OTAENbHBIX KJIACCOB

[Tpaktruyeckoe 3anstue Nel2 IpeBpamienns OpraHnYeCKUX BEIIECTB MPH HATPEBAHUN

Tema 4.3. OcHoBHOe coJiep:kaHue OK 01
Wnentuduxanus brooprannueckne coequHeHus. OKUCIEHUE YIVIEBOJOB - HCTOYHUK YHEPIMH KUBBIX OK 02
OpraHn4cCKuXx BCIICCTB, opranu3mMoB. O01acT NpUMEHEHUs aMUHOKUCIOT. [IpeBpatieHus 6eIKoB MHUILIY B OK 04
UX 3HAYECHHE U opranusMe. buonornyeckue ¢pynkuuu 6enxoB. [IpuMeHneHne u Onosoruueckas poib
IPUMEHEHHE B OBITOBOM M | yrieBonoB. buosornyeckue GpyHKIUK KUPOB. POJIb OpraHUYeCKOil XUMHUHU B PEIICHHN
MIPOU3BOIACTBEHHOMN po0JeM MHUIIEBOM 6€30MacHOCTH
ACATEITbHOCTH Y€JI0OBEKA Ponb opranndeckoil XMMHUM B pellIeHUU MPoOIeM SHEPreTHYeCKo 6€301acHOCTH, B
Pa3BUTUU MEAUIIMHBI, CO3/JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOYHUKOB 3HEPTUU
(anbpTepHATUBHBIE UCTOUYHUKHU SHEPruM). OMacHOCTh BO3/AEHCTBHS HA )KUBbIE OPIraHU3MBI
OpPraHUYECKUX BEUIECTB OTJENIBHBIX KJIacCOB (YIJI€BOJOPO/IbI, CIIUPTHI, (DEHOJIHI,
XJIOPOPraHUYECKHE POU3BOIHBIE, aTbJICTUIBI U JIP.), CMBICI [TOKa3aTeNs MpeieIbHO
JIOTYCTUMON KOHIIEHTPALuU
IIpakTnyeckue 3aHATHS
[Tpaktuyeckoe 3anstue Nel3 MneHTrdukanys opraHn4ecKux COeTUHEHUH OTAETbHBIX
KJIACCOB
Kontpoabsnas padora3 | CTpyKkTypa U CBOWCTBAa OPraHUUYECKUX BEILIECTB
Pa3zpnen S. Kunernueckue v TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XMMHYECKUX peaKI Uil
CKopocTh XMMHUYECKUX OcHoBHOe coaepkaHue OK 01




peakuunii. XuMU4ecKoe
paBHOBECHE

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3iIMyHbIX (DAKTOPOB: MPUPOJIBI PEATHPYIOIINX
BELIECTB, KOHLEHTPALUN PEArUPYIOLINX BEUIECTB, TEMIIEPATYPHI U ILIOLIAAH
PEaKIMOHHOHN MOBEPXHOCTH. TersoBbie 3((EeKTh XUMUUECKUX PEaKIHid. DK30- U
SHAOTEepMHUUECKUE, peakinu. OOpaTuMOCTh peakiuil. XUMHYECKOEe PAaBHOBECHE U €TI0
CMeEIlIeHHe O] ACMCTBUEM PAa3IMYHBIX (PaKTOPOB (KOHILIEHTPALIHS PEareHTOB WU
POJYKTOB PEaKUy, TaBJICHHUE, TeMIIepaTypa) ISl CO3/IaHUsl ONITUMAIbHBIX YCIOBUN
MpoTeKaHus XuMuueckux nponeccon. [Ipuniun Jle [larense

OK 02

HpaKaneCRue 3aHATHUSA

[TpakTueckoe 3ansaTue Nel4 Pemenune npakTHKO-OpUEHTUPOBAHHBIX 331aHUN Ha
npuMeHeHre npuHuuna Jle-Illarense Ui HaXOKACHWS HAIIPaBJICHUs CMELICHUS
paBHOBECHsI XUMUUYECKON peakluyu U aHaIu3 (GaKTOPOB, BIUSAIOLINX Ha CMEILEHHE
XMMHYECKOTIO PABHOBECHUS

OK 01
OK 02

Paznea 6. PacTtBopnl

Tema 6.1. [lousarue o
pacTBopax

OcHoBHOE CoAEpKaHuEC

PactBopenune kak ¢pu3nko-xumMuueckuii mpomecc. PactBopsl. CriocoObl MPUTOTOBIECHUS
pactBopoB. PacTBOprMoCTE. MaccoBast 1011 pacTBOPEHHOTO BeniecTBa. CMbICH
MOKa3aTelsl PEAEIbHO JOIYCTUMONW KOHLEHTPALMU U €T0 UCIIOJIb30BAHUE B OLIEHKE
HKOJIOTHYECKON O€30MaCHOCTH.

[TpaBuiia 3K0JIOTUYECKH 1I€JIECO00Pa3HOrO MOBEICHUS B OBITY U TPYJOBOM
JIEATEIbHOCTH B LEISIX COXPAHEHHUsI CBOETO 370POBbs U OKPYKAKOLIEH PUPOTHON
Cp€abl; OITACHOCTH BOSHGﬁCTBHﬂ Ha JXUBBIC OPraHU3MbI OIIPCACIICHHBIX BEIICCTB.
Pemenne npakTuka-oprueHTUPOBAHHBIX PACUETHBIX 3a/laHU HA paCTBOPBHI,
UCTIOJIb3yeMble B OBITOBOW U MPOU3BOCTBEHHON JEATEIILHOCTH YEIOBEKa

OK 01
OK 02
OK 07

Tema 6.2. cciaenoBanue
CBOMCTB PacTBOpPOB

OcHoBHOE coaepkaHue

IMpakTnyeckue 3aHATHS

OK 01
OK 02

[TpakTuueckoe 3anstue Nel5 Pemenue 3ama4 Ha MPUTOTOBJICHUE PACTBOPOB

OK 04

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUeE (COoAep:KaHUe MPUKJIATHOTO MOIYJIA)

Paszpnen 7.
Xumus B OBITY U

OcHoBHOe coaep:kaHue

Hogeitmme gocTkeHUs: XUMUYECKOW HAYKW 1 XUMHYECKON TEXHOJIOTUH. Posib XuMuu B

OK 01
OK 02




IIPOU3BOJCTBEHHOM
JEeSATEIbHOCTH Y€JI0OBEKA

o0ecreYeHnH YKOJIOTHUECKOM, SHEPreTHIeCKON U MUIIEBOI 0€30MacHOCTH, Pa3BUTHH
MeaunuHbL. [IpaBria moucka u aHamm3a XUMHYECKON HHPOPMAITUH U3 Pa3TUIHBIX
MCTOYHHMKOB (Hay4yHas U yueOHO-Hay4YHas JUTEpaTypa, CpeacTBa MacCOBOM
uHpopmaruu, cetb THTEpHET)

IIpakTnyeckue 3aHATHS

[TpakTrueckoe 3ansaTue Nel6 [louck u ananu3 KecoB 0 IPUMEHEHUH XUMHUECKHUX
BEIIIECTB U TEXHOJIOTHH ¢ ydeToM OyayIiel mpodecCHOHATBLHOMN e TEIbHOCTH 110
TEeMaM: BaXKHEHIIMEe CTPOUTENIbHBIE MaTepHUalIbl, KOHCTPYKIIMOHHbBIE MATEPHAJIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUaIbl IS JJIEKTPOHUKH, HAHOMATEPUAJIbL,
TEKCTWJIbHBIE BOJIOKHA, ICTOYHUKH SHEPIUH, OPTAHUYECKUE 1 MUHEPATIbHbIE
yA00peHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAST XUMHSIL.

[TpakTueckoe 3ansatue Nel7 3amura kelica: [IpencraBienue pe3yabTaToB pelIeHUS
KelicoB B hopMe MUHH-JIOKJIa/1a C IPe3CHTaIneH

OK 04
OK 07

Bcero

72




3. YCJOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM JTACIHUILIAHBI

3.1. MaTepuajIbHO-TEXHMYECKOe o0ecreyeHne

Jns  peanuzanmyuu mporpamMmbl  y4eOHOM TUCHMIUIMHBI TMPEAyCMOTPEHBI  y4eOHbBIE
ayoUTOPUM JUIS TIPOBEICHUS 3aHATUH BCEX BHJIOB, NPEAYCMOTPEHHBIX 0O0pa3oBaTEIbHOU
IIPOrpaMMOii, B TOM YKCJIE TPYNIOBBIX U MHAWBUYyaIbHBIX KOHCYJIBTALUN, TEKYIIET0 KOHTPOJISA
U IPOMEXYTOYHOM aTrTecTalMu, a TakXke IMOMEIIeHUs MJIi CaMOCTOATENbHOM padoThl,
OCHAIIIEHHbIe 000pylOBaHMEM, TEXHHUYECKUMHU CpPEICTBAMU OOydeHUs U MaTepualaMH,
YUUTBIBAIOLUIMMHU TPEOOBAaHUS MEXAyHAPOIHBIX CTAaHIAPTOB.

OcBoeHue mporpaMmbl y4eOHON AUCHUILIMHBI IIPEAIOJIaraeT Hajau4uue:

Kabuner «XumMumn», OCHAIICHHBIH 000pYI0BaHHEM: HAOOPHI IIAPOCTEPIKHEBBIX MOJIEICH
MOJIEKYJI, MOAETHN KPUCTATMUECKUX PEIIETOK, KOJJIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB W/WIN
KOJJICKIIMM TIOJIMMEPOB; KOJUIEKIUS TOPHBIX IOpOJ W MHHEpaioB, Tabiuma Menzaeneesa,
yueOHble (GUIbMBL, LU(GPOBBIE 00pa3oBaTENbHBIE PECYpPCHl; KOMIBIOTEp C YCTPOWCTBAMH
BOCIIPOU3BEJCHUS 3BYKa, IMPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C SKPaHOM, MYJIbTHUMEIUIHas
JI0CKa, YKa3Ka-Ipe3eHTep Ui Npe3eHTalHH.

JIaGoparopusi, ocHalleHHas OOOpyJIOBaHHMEM ISl TNPOBENCHMUS 3aHATUI: MEH3YpPKH,
IUMNETKU-KaIleJIbHULBI, TEPMOMETPbI, MUKPOCKOI, JYIbl, MpeAMETHbIE U MOKPOBHBIC CTEKIA,
IUTAaHIIETHI IS KamlelbHBIX peakiuid, (uiIbTpoBaibHAs Oymara, IMpPOMBIBAIKH, CTECKIISIHHBIC
MpoOUPKH, PE3UHOBBIE MPOOKH, (HhOHAPUKH, HAOOP PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, IITATUBBI
JUIsl  TpOOMPOK; MEpHbIE IWIMHIPHI, BOPOHKU CTEKJISHHBbIC, BOPOHKU JEJIUTEIbHbIC
mmHApraeckue {50-100 mut), cTynku ¢ nmecTukoM, GpaphopoBble YaIIKH, MUHIETHI, (GUIBTPHI
OymMakHble, BaTa, MapJis, YacoOBble CTEKJa, JJIEKTPOIUIMTKH, J1abOpaTOpHble IITATUBBI,
CIHMPTOBbIE TOPEJIKHU, CHMYKU, NMPHOOp JUIsl MOJy4YeHHUs Ta3oB (WM MpoOUpKa ¢ ra3o0TBOJHOM
TpyOKoOI), nepxKarenu Jyis NpoOUPOK, CKIISIHKM Uil XpaHEHUs! PEaKTUBOB, Pa3/aTOYHbIC JIOTKH;
xumuueckue crakanbl {50, 100 wm 200 w™J1); ImImareny; MHUHIETHI; TUTCIbHBIC MBI,
CeKYHJIOMephI (Taiimepsl), MepHble npobupku (Ha 10-20 mi) u mMepHble KoiObI (25, 50, 100 n
200 mi), BomsHas OaHsl (WIM TEPMOCTAT), CTEKJISHHbIE NAJOYKH; KOHUYECKUE KOJOBI st
tutpoBanus (50 u 100 mu1); MHAMKATOpHBIE MOJOCKH Juis ompereneHuss pH u crangaptHas
MHAMKATOpHAs IIKaJa; YHUBEPCAJIbHBIM UHIUKATOp; nuneTku Ha 1, 10, 50 mu (unu go3atopsl Ha
1, 5 u 10 mn), GropeTku A TUTpOoBaHuUs, MenuuuHckue mmpuisl Ha 100-150 M, nabopaTtopHbie
W/WIN  aHanuTU4eckue Bechl, pH-meTpbl, cymwibHbli 1mkad, u Ap. JabopaTtopHOe
o0opyaoBaHue.

[TomenieHust A caMOCTOSTENbHOM pabOThl 00yYarOIMXCsS OCHAIIEHBl KOMIIBIOTEPHON
TEXHUKOH € BO3MOXHOCTBIO MOAKIIOUEHHUS K HMH(POPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON CeTH
«HTepHeT» M obecreyeHHeM J0CTyla B 3JEKTPOHHYI0 HH(OPMAalMOHHO-00pa30BaTEIbHYIO
cpeny, HeoOXOUMBIM KOMITJIEKTOM JIMIIEH3MOHHOT'O TIPOrPaMMHOT0 00ecTieueHusl.

3.2. UudopmanmonHoe odecreyeHue 00y4eHus

Jnis peanu3zanuu nporpamMmbl OMOIHOTEYHBIN (POH]] YKOMIUIEKTOBAH MEeYaTHBIMU U (MJIN)
AJIEKTPOHHBIMU 00pa30BaTENbHBIMU U HMH(OPMAIIMOHHBIMU pPECypcamMM, pPEKOMEHIOBAaHHBIMHU
JUISL UCTIOJIb30BaHUS B 00pa30BaTeIbHOM IMPOLIECCE.
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u3a., ucnp. u gom. — MockBa: M3natensctBo FOpaiit, 2024. — 249 c¢. — (IIpodeccuonanpHoe
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6. Xumus. 3agaqHuk: yaeOHoe mocodue yisi cpeaHero npodecCHoHaIbHOTO 00pa3oBaHUs
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4. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHMSI YYUEBHOM

JUCHUIIJINHBI
Oo6mas/ Pa3nesn/Tema THun oeHOYHBIX MEePONPUATHIA
npodeccuon
aJbHasA
KOMIIeTeHIH
|
OK 01 CrpoeHue aTOMOB XUMHUYECKUX | YCTHBIA OIIPOC
3JIEMEHTOB U IIPUPOJIA TectupoBanue
XUMUYECKOH CBS3U KontponbHas padota
IIpoBepka pe3ysnbTaToB U X04a
BBITNOJIHEHMSI IPAKTUYECKUX PaboT
OK 01 Ilepuonnueckuii 3aKOH U YceTHBI onpoc
OK 02 tabmuna JI.11. MenaeneeBa TectupoBanue

KonTtponbHas pabora
IIpoBepka pe3yapTaToB U X012
BBINTOJIHEHHSI TPAKTUYECKUX paboT

Pa3nes 2. Xumnueckue peakuuu

OK 01 THunbel XUMHYECKUX PEaKIIAN YeTHBII onpoc

OK 04 DNeKTpOIUTHYECKAs TectupoBanue

aucconmanus 1 HoHHbI ooMeH | KoHTposbHas pabora

IIpoBepka pe3yabTaToB U X0/
BBINTOJIHEHHSI TPAKTUYECKUX paboT

Pasnen 3. CTtpoenue u cBOMcTBa
HECOPraHM4€CKMUX BC€UICCTB

OK 01 Knaccudukanus, VYeTHbII onpoc
HOMEHKJIaTypa u TectupoBanue
CTPOEHHUE KonTtponbHas pabora
HEOPraHUYECKUX IIpoBepka pe3yapTaToB U X012
BELIECTB BBITOJIHEHUS IPAKTHYECKUX PaboT
OK 01 OU3UKO-XUMUYECKHE VYcrHbIil onpoc
OK 02 CBOMCTBA HEOPraHUYECKUX TectupoBanue
BEIIECTB KonTponbHas pabora



https://www.urait.ru/
https://www.znanium.com/
https://e.lanbook.com/
http://www.studentlibrary.ru/

IIpoBepka pe3yapTaToB U X012
BBITTOJIHEHUS IPAKTHUECKUX PadoOT

OK 01
OK 02
OK 04

Nnenruduxarus
HEOPTraHUYECKUX
BEIIECTB

VYeTHbII onpoc

TectupoBanue

KonTponbhas pabora

[IpoBepka pe3yabTaToOB U X012
BBITMOJITHEHUSI TPAKTUYECKUX PaboT

Pa3nen 4. CtpoeHnue u cBoiicTBa
OpraHu4YecKuX BelecTB

OK 01 Knaccudukanus, ctpoeHue u VeIl onpoc
HOMEHKJIaTypa OpraHMYeCKUuX TectupoBanue
BEIICCTB KounTponbnas pabora
[IpoBepka pe3yabTaToOB U X012
BBITMIOJTHEHHSI IPAKTUYECKUX PaboT
OK 01 CBolicTBa OpraHUYECKUX YceTHBI onpoc
OK 02 COEIMHEHUN TectupoBanue
OK 04 KontponbHas padota
IIpoBepka pe3ysnbTaToB U X04a
BBITMIOJTHEHHSI IPAKTUYECKUX PaboT
OK 01 Wnentudukaius opraHndeckux | YCTHBINA Ompoc
OK 02 BEILIECTB, UX 3HAYCHUE U TectupoBanue
OK 04 MIpUMEHEHUE B OBITOBOU U KontponbHas padota

IIPOU3BOJCTBEHHOMN
JESITCIIBHOCTH YEJI0BEKA

[IpoBepka pe3ynbTaToB U X04a
BBITTIOJTHCHHA PAKTHYCCKUX pa60T

Paznen 5. Kunernyeckue u

TEPMOANHAMUYCCKHE 3AKOHOMEPHOCTH
NMPOTEKAHUA XUMHUYCCKHUX peakunﬁ

OK 01
OK 02

CKOpOCTh XMMHUYECKUX
peakuunii. XuMU4ecKoe
paBHOBECHE

YceTHBII onpoc

TectupoBanue

KonTponbnas padora

[IpoBepka pe3ynbTaToB U X042
BBITIOJTHEHUS PAKTUYECKUX padboT

Pa3nea 6. PacTBopsl

OK 01 ITonsTHe 0 pacTBOpax YceTHBII onpoc
OK 02 TectupoBanue
KonTponbnas padora
[IpoBepka pe3ynbTaToB U X042
BBITIOJTHEHUS PAKTUYECKUX padboT
OK 01 HccnenoBanue cBOWMCTB VYcrHbIil onpoc
OK 04 pacTBOpOB TectupoBanue

KonTtponbHas pabora
IIpoBepka pe3yapTaToB U X012
BBITOJIHEHUS IPAKTHYECKUX PaboT

Paszpnen 7. Xumus B ObITY U

HpOHSBOZICTBeHHOﬁ JACATECJIBbHOCTH Y€JI0BCKA




OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BOJCTBEHHOMN
NeSTeTbHOCTH YeJIOBEKa

YcTHBII onpoc
TectupoBanue
KonTponbHas padora

[IpoBepka pe3yabTaToB U X012
BBINOJIHEHHSI TPAKTUYECKUX paboOT

OmnuncaHue mKan OleHUBaHUS

HaumeHoBaH | Hey/10BJIETBOP | YA0OBJIETBOPUTEIb XO0po1Io OTJIMYHO
ue HUTEJBHO HO
pe3yJbTara
00y4eHust
IMoanoTa YpoBeHb MuHuUMaNbHO YpoBeHb 3HaHUW B | YPOBEHb 3HAHUU
3HAHMH 3HAHUM HUXKE | JOIIyCTUMBIN o0beme, B o0beme,
MUHHUMAQJIBHBIX | YPOBEHb  3HAHMN. | COOTBETCTBYIOILEM COOTBETCTBYIOILIE
TpeOOoBaHUI. JlonyiieHo MHOro | mporpamme M nporpaMmme
Nmenu wmecTo | HErpyOBIX OMIMOOK. | MOATOTOBKH. MOJArOTOBKU, 0e3
rpyobie Jlomy1ieHo HeCKOIbKO | OMIHOOK.
OIINOKH. HErpyOBIX OMHOOK.
Hanu4yue IIpn pemenun | [Ipogemonctpupos | IIponemonctpuposan | IIponemoHcTpup
yMeHHU# CTaHJApTHBIX | aHbI OCHOBHBIE | BI BCE  OCHOBHBIEC | OBaHbI BCE
3a1a4y He | ymMeHus. PemieHsl | ymeHusi. PelieHbpl Bce | OCHOBHBIE
MIPOJIEMOHCTPH | TUIIOBBIE 3a/1aUud C | OCHOBHBIE 33/la4yd C | YMEHUS, PEIICHbI
pOBaHbI HErpyOBIMHI HErpyobIMU BCE OCHOBHBIE
OCHOBHBIE OLIMOKaMHU. OLIMOKaMHU. 3a1auu c
YMEHHUS. Boinonnensl  Bce | BrinmonHeHsl BCE | OTZEIbHBIMU
Nmenu wMecrto | 3a1aHusi, HO HE B | 33JaHUs, B IIOJHOM | HECYIIECTBEHHBI
rpyObie MIOJIHOM 00BEMe. o0Beme, HO | MM HEIOYCTAMH,
OLIMOKH. HEKOTOpPBIE C | BBINIOJIHEHBI  BCE
HEJ0YETaMH. 3aJlaHus B
MIOJTHOM 00bEMeE.
Xapakrepuct | Komnerenuust | ChopmupoBannoct | ChpopmupoBanHocts | ChopMUpOBaHHO
HKa B IIOJIHOM Mepe | b KOMIIETEHIIUHN | KOMIIETEHIUI B | CTb KOMIIETEHLIUNA
cpopmMupoBaH | He COOTBETCTBYET LIEJIOM COOTBETCTBYET | MOJTHOCTHIO
HOCTH chopMHpOBaHa | MUHUMAJIbHBIM TpeOOBaHUSAM, HO €CTh | COOTBETCTBYET
KOMITeTEeHI U Nwmeromuxcst | TpeOOBAHUSM. HEJIOYETHI. TpeOOBaHUSM.
3HAHUM, HNmMmeromuxcs MMmeromuxcss 3HaHui, | MMeromuxcs
YMEHUH, 3HAaHUW, YMEHUN W | YMEHUW, HABBIKOB MW | 3HAHWW, YMEHHWI,
HAaBBIKOB HaBBIKOB B II€JIOM | MOTHUBAllMM B 1IE€JIOM | HABBIKOB "
HEJ0CTaTOYHO | JIOCTAaTOYHO  JJISl | JOCTATOYHO JUISL | MOTUBALlUU B
JUIsL  PELUEHUS | PeLIeHUs peleHus IIOJIHOM Mepe
MPAKTUYECKUX | MPAKTHUYECKUX MPaKTUYECKUX JOCTaTOYHO  JUISt
(mpodeccrona | (mpodeccuonanbH | (MPOhEeCCHOHANBHBIX) | PELIeHUs
JBHBIX) 3ajad. | bIX) 3a7ad, HO | 337ay, HO TpeOyeTcs | CIIOKHBIX
Tpebyetcs Tpebyercst JIOTIOJTHUTEIIbHAS MPaKTUYECKUX
MOBTOPHOE JOTIOJTHUTETbHAS MPaKTHKa o | (mpodeccronans
oOyueHue. IIpaKTUKa 10 | HEKOTOPBIM HBIX) 3a]1a4.
OOJIBIIMHCTBY npodeccrnoHaTbHBIM
MPAKTUYECKUX 3aa4am.
3a/1a4.
Yposennb Husknii Hwuxe cpennero Cpennuii Bricoknii

copmupoBan
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