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1. ITacnopr padoueil nporpaMMbl JUCHUIINHBI

1.1. OobaacTts npuMeHeHHsI padoyeil NPOrpaMMbl U MeCTO IMCHUILIMHBI B
crpykrype OITIOII CIT1O
Pabouas mnporpamma gucoumiuabl OJIb.07 Xwumus SBISIETCS YacCThbIO

o0111e00pa3zoBaTeIbHOTO MUKIIa oOpa3oBaresibHON porpamMmbl CIIO — nporpaMmbl
MOATOTOBKM CHENUAIKNCTOB CpeaHero 3BeHa 1no cnenuanbHoctr (09.02.07
HNudbopmarimoHHble CUCTEMBI B IPOTPAMMHUPOBAHHUE.

Conepxxanne paboueil mporpamMmbl 0011€00pa30BaTEALHON AUCIUTLTAHBI
O[b.07 Xwumus coorBerctByer @DPI'OC COO (yTBEpKIEHHOIO MPHUKA30M
MunuctepcTBa oOpa3zoBanusa 1 Hayku Poccuiickoit @enepanun ot 17 masg 2012r.Ne
413 B nelcTBYIOIEH pellakiuu), U pa3padOoTaHO HAa OCHOBE IMPUMEpPHOU padoueit
MIPOrpaMMBbl o011e00pa3oBaTesIbHON JTUCIUIUTHHBI «Xumusi» TUTst
npodecCUOHANBHBIX 00pa3oBaTeNbHbIX opranusaius (mpotokoia Ne6/2025 ot «18»
anpesist 2025 rona)

1.2. lesin 1 mu1aHUPyeMbIe Pe3yJbTaThl 0CBOCHUS JUCHUIINHbBI
Llens nuCUNINHBL:

DOpMHUPOBAHUE Y CTYIEHTOB MPEACTABICHUS O XUMUUECKOW COCTABIISIIOILIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA KAaK OCHOBBI NPUHATHS PELICHUW B
KU3HEHHBIX W NPOU3BOJACTBEHHBIX CHUTYallUSAX, OTBETCTBEHHOI'O IIOBEIACHUS B
IIPUPOIHOM CpeLe.

3agayu JUCHUIUINHBL:

- copMHpoOBaTH MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKUX
MPOLIECCOB U SIBJIEHUM B OKPYXKAIOLIEN Cpelie, UEIOCTHON HAyYHOM KapTUHBI MUPa,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABIISITH (POPMYIIbl HEOPTAHUUECKUX U OPTaHUYECKUX
BEIIECTB, yPaBHEHMs  XHMHUYECKUX  pPEaKUUidl, OOBICHATb UX  CMBICI,
HHTEPIIPETUPOBATHPE3YJIBTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

- chopmMupoBaTh HABBIKM TMPOBEJACHUS] MPOCTEUIINX XUMHUYECKUX
AKCTIIEPUMEHTAIBHBIX HCCIEOBAaHUM ¢ COOJIFoJICHUEM TIpaBuUil  0€30MacHOro
oOpallleHHsIC BEIIeCTBAMU U JTa00paTOPHBIM 000pYOBaHUEM;

- Pa3BUTh YMEHUS UCTIOJB30BaTh UHPOPMAIINIO XUMHUYECKOTO XapakTepa U3
PAa3JIMYHBIX UCTOYHUKOB;

© OI'bOY BO «Ueal'V»



DU

Muno6pHayku Poccun
DezepanbHOE OCYAapCTBEHHOE OI0IXKETHOE

00pa3oBaTeNbHOE YUPESIKACHNE BBICIIETO 00Pa30BaHUS
«Yensbunckuii rocynapcrBennsii yausepcurer» (GPI'BOY BO «UenlY»)

Konnemx Yenl'Y

PaGovas mporpamMma TUCIIHTUTAHEL
Xumust

cnenpansHocTH 09.02.07 MH(pOpManOHHBIC CHCTEMBI B IPOTPAMMHUPOBAHHE

Bepcus noxymenra - 1

‘ cTp. 5 u3 26 ‘

IlepBblii 5K3eMILIAP

KOITNA Ne

- chopmupoBaTh

YMEHHUS

IIPOrHO3UPOBATH

OOCHEJICTBUSI  CBOEHU

ACATCIIPHOCTH MW XHMMHUYCCKHX IIPHUPOJHBIX, OBITOBBIX | IMPOMU3BOACTBCHHBIX

MMpouCCCOB;

- chopMuUpOBaThH MOHUMAHUE 3HAYUMOCTH JOCTHKEHUN XMMUYECKOU HAyKU

Y TEXHOJIOTUH ISl pa3BUTHS COIMATIBLHON U MPOU3BOJCTBEHHOM cdep.

1.2.2.

Iliianupyembie

pe3yJIbTaThl

0CBOCHMUA

001Ieo0pa3oBaTe/IbHOM

mucUIInEbGI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHOoBe PI'OC COO

Koa v HauMeHoBaHMe

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS TUCIHMILIMHBI

paccMaTpuBaTh €€ BCECCTOPOHHE,

IIPOTUBOPEUUS

IUTAHUPOBATh U CAMOCTOSITENBHO
BBITIOJHATH TaKylO JEITEIbHOCTD;
- MHTEpeC K paziIuuHbIM cdepam

npodeccnoHanTbHOM
NeATeIbHOCTH, Osnanenue
YHHUBEPCATbHBIMHU yueOHBIMH
MO3HABATEIbHBIMHU  JICHCTBUSMMU:
a) 0azoBbIe JIOTUYECKUE
JNEUCTBHUS:

- CaMOCTOSITENTEHO
¢bopmynrpoBaTthb u
aKTyaJIM3UpOBaTh npobiemy,

- yCTaHaBJIUBATb CyH.ICCTBCHHBIfI
INpU3HaK WJIMX OCHOBAHHA I

CpPaBHEHHS, KIACCH(PUKAIUU U
0000IIICHHS;
- OTIpEeETISTh LETH
JICATEIIBHOCTH, 3a7aBaTh
napameTpbl W KPUTCPHH  HUX
TOCTVKEHMUS,

- BBIABJISITb 3aKOHOMCPHOCTHU H
B

(popmupyembIX Oo0mme JucuMIIiMHapHble

KOMIIeTeHI Uil (nmpeaMeTHBbIe)
OK 01. Berbupatp B gactu Tpy10BOrO BOCIIUTAHUA: |- BIAAETh CUCTEMOM XUMUYECKUX
CIOCOOBI PELICHUS - TOTOBHOCTB K TPYyJly, OCO3HAHUE | 3HAHUM, KOTOpas  BKJIIOYAET:
3a1a4 LIEHHOCTH MacTEpPCTBA, | OCHOBOIIOIATAIOLINE MIOHATHS
npodeccnoHanbHOM TPYIOIIO0HE; (XMMUYECKUH  DIIEMEHT, aToM,
JESITEILHOCTH - TOTOBHOCTh K  QAKTHUBHOH |3JIEKTPOHHAs 000JI0YKA aTOMa, S-,
IIPUMEHUTEIBHO K JEATENbHOCTH TEXHOJOIMYECKOH |p-, d-dJIEKTpOHHBIE  OpOHTANIH
pa3Iu4HbIM U COLMAJIbHOW HAIpaBJIEHHOCTH, | aTOMOB, HOH, MOJIEKYJIa,
KOHTEKCTaM CIIOCOOHOCTD MHULMUPOBATh, | BAIEHTHOCTb,

JIEKTPOOTPHULIATEIBHOCTb,
CTENEHb OKHUCIIEHUS, XUMUYeCKast
CBsI3b, MOJb, MOJISIPHas Macca,
MOJISIpDHBII  00BEM, YIIIEPOAHBIH
CKEJIET, (byHKIMOHATBHAS
rpynmna, paaukaig, HU30Mepus,
HW30MEPBI, TOMOJOTHYECKUN DS,
TOMOJIOTH, yIJ1€BOJIOPOIBI,
KHCIIOPOJI- M a30TCOAepKallne
COEIMHEHHS, OHOJIOTMYECKHU
aKTUBHbIE BellecTBa (YIJIEBOABI,
AKUPBIL, Oenkn), MOHOMED,
IIOJINMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COECIUHEHMS, KpUCTaLIndecKas
pelieTka, THUIBl  XUMHYECKHX
peakuui (OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE, 9K30-1
SHIO0TEPMUYECKUE, peaxkuuu
MOHHOTO  OOMEHa),  pacTBOD,
IEKTPOJIUTBI,  HEIEKTPOJIUTHI,
IEKTPOJINTUYECKAS

JIMCCOITHAITHS, OKHUCJIUTEIIb,
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paccMaTpuBaeMbIX SIBICHUSX;
- BHOCUTh  KOPPEKTHBBHl B
NeSITeNTbHOCTD, OIICHUBATh
COOTBETCTBUE pe3yJILTaTOB
eJISIM, OILICHUBATH PUCKH
MOCIIEACTBHM JIEATEIBHOCTH;

- pa3BHUBAThH KpeaTHUBHOE
MBIIILJICHHE npu peleHun
KU3HEHHBIX Mpo0IIeM

0) 0a30BBIE MCCIICIOBATEILCKHE
JEUCTBUA:

- BJAJeTh HaBBIKAMH Y4YeOHO-
HCCIIEA0BATEIBCKOW U ITPOEKTHOM
JeSITeNbHOCTH, HaBBIKAMH
pasperieHus npooiem;

- BBISIBJIATH
CIICJICTBCHHBIC
aKTyalTu3UpPOBATh 3azay,
BBIJIBUTaTh TUIIOTE3Y ee
pelIeHUs, HAXOAWTh aPTYMEHTHI
Ui J0Ka3aTelbCTBA  CBOMX
YTBEPKIACHUH, 3a/1aBaTh
napaMeTpsl u KpUTEPUH
pelIeHNUS;

- AQHAIM3UPOBATH TOTyUYEHHBIC B
X0J1e pelieHus 3a/1aun
pE3yIIbTaTHI, KPUTHYECKH
OLICHUBATh MX JOCTOBEPHOCTH,
MPOTHO3UPOBATh M3MEHEHUE B
HOBBIX YCIIOBUSIX;

- yMeTh NEPEHOCUTHh 3HAHUSA B
MO3HABATEIHHYIO u
IIPaKTUYECKYIO obsacTu
KU3ZHEJCSITSILHOCTH;

- yMEThb WHTETPUPOBATH 3HAHUS
u3 pa3HbIX MPEeIMETHBIX
oOJacrei;

- BBIIBUTaTh HOBBIE  HJIEH,
npearath OpUTHHAIILHBIC
MOIXO/IBI U PEIICHUS;

- CIIOCOOHOCTH ux
WCIIOJIb30BAHUS B
MO3HABATEILHOW M COIMAJIbHOM
MIPAKTUKE

IIPUYUHHO-
CBA3U u

BOCCTAHOBUTETb,
XUMHYECKON
XUMHYECKOE
TEOpUH U
XUMHUYECKOTO
OpraHUYECKUX
byrtneposa,
EKTPOIUTUYECKON
JUCCOLMALUY,  IEPUOJAUYECKUI
3akoH J[.J1. MengeneeBa, 3aKoH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SA3BIK XHMUH,
(dakToNIOTHYECKUE CBEIEHUS O
CBOMCTBAax, COCTaBE, MOJIyYEHUH
u 0e30macHOM HCIIOJIb30BaHUH
BOKHEUIINX HEOPraHUYECKUX U
OpPraHMYECKUX BELIECTB B OBITY U
MPAKTUYECKOU IEATENBHOCTH
YEJIIOBeKa;  YMETh  BBISBIISTH
XapaKTepHbIE MIPU3HAKU u
B3aUMOCBSI3b M3YYEHHBIX
IIOHSTHH, [IPUMEHATH
COOTBETCTBYIOIIUE MOHSATUS TPHU
OMHUCAaHUU CTPOCHHUS U CBOMWCTB
HEOPraHUYECKUX u
OPraHMYECKUX BEIIECTB M UX
MpeBpaIleHu; BBISIBIIATD
B3aMMOCBSI3b XUMUYECKUX
3HAHUM c MOHATUAMHU u
MpeACTaBICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;
YMETh

CKOpPOCTb
peaKiuu,
paBHOBECHE),
3aKOHBI  (Teopus
CTPOECHUS
Bemects  A.M.
Teopus

HCIIOJIB30BaTh
HaMEHOBaHMS XUMHUYECKUX
COCAUHEHUN  MEXIYHApOIHOIO
COr03a TEOPETUYECKOUN 51
MPUKJIaHON XUMHUH Hu
TPUBHAIIbHbBIE Ha3BaHU
BOXHEUIIIMX BEIIECTB (ITHIICH,
alleTHSIeH, [JIMLIEpHH, (EHO,
dopmanbaerun, YKCyCHas
KHUCJIOTA, TJIMIUH, YTrapHbIA ras,
YIJIEKUCIIBINA ras, aMMMUaK,
rameHas H3BECTh, HeraiieHas
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U3BECTh, IIMTbEBAs cOoJa U
IpYTUX), COCTaBIATH (HOPMYJIBI
HEOPraHUYECKUX u
OpraHUYeCKHUX BEILIECTB,
ypaBHEHUs XUMHUYECKUX
peakuuii, oOBSICHATH UX CMBICI;
MIOATBEPKIATh XapaKTepHbIE
XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOLIUMU
JKCIIEPUMEHTAMU U 3alUCIMU
YPaBHEHUHU XUMHYECKUX
peaKkLuii;

YMETh yCTaHaBIMBAaTh
[IPUHAJUICKHOCTD M3YYEHHBIX
HEOPraHUYECKUX u
OpraHNUYEeCKHUX BEILIECTB K
OIIPEACIIEHHBIM KJIaccaM u
rpymnmnam COCIMHECHUH,

XapaKTCpu3oBaTb HUX COCTAB U

BayKHEMIIIE CBOICTBa;
OMpENeNsITh BHUJbBl XUMHUYECKHX
CBsi3e (KOBaJeHTHAas, WOHHas,
MeTaJlJInuecKas, BOJIOPO/IHAS),
TUTBl KPUCTAIUTUYECKUX PEIIETOK
BEILIECTB; KIIACCU(PUITPOBATH
XUMUYECKUE peakuuu;
cOopMHPOBATH MPEACTABICHUS: O
XUMHYECKON COCTaBJIAOLIEH
€CTECTBEHHOHAY4YHOU  KapTUHBI
MHpa, POJIM XMMHHU B MO3HAHUU
SBJICHUN MIPUPOABL, B
(GOpMUPOBAHUH  MBIIUICHUS U
KyJbTYpPBI JUYHOCTH, ee
(YHKIIMOHATTLHOW T'PaMOTHOCTH,
HEOOXOIUMOW Al pelIeHHS
MPaKTUYECKUX 3a/1a4 u
HKOJIOTHYECKH  OOOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 370POBBIO
U IPUPOJHOM cCpele; yMEThb
MIPOBOJIUTH pacyeTsl o
XUMHYECKUM  GopMyslnaM |
YpaBHEHUSAM XUMUYECKUX
peakuuMid ¢ HMCIOJb30BaHUEM
buznuecKkux BEJIMYMH,

XapaKTEepU3YIOIIMUX BEIIECTBA C

© OI'bOY BO «Ueal'V»
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KOJIMYECTBEHHON CTOPOHBIL:
Maccbl, o0beMa (HOpMalbHbIC
yCIOBHs) Ta30B, KOJUYECTBA
BEILIECTBA; HCIIOJIB30BAaTh

CHUCTCMHBIC XHUMHNYCCKHEC 3HAHUA

JUIsL  TPUHATUS ~ PEIICHUA B
KOHKPETHBIX KU3HEHHBIX
CUTyalUsX, CBS3aHHBIX c

BCIICCTBAMHU U UX MPUMCHCHUCM

OK 02. Mcnonp30BaTh
COBpPEMEHHBIE
CpezAcTBa MOUCKaA,
aHaJM3a u
MHTEpIpeTaIiu
uHpOpMaLnH, U
MH(POPMAaLMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUS 33/1a4
npodeccuoHanbHOM
JEATeNbHOCTH

IIOJIMKYJIbTYPHOM MUDE;

B IpYIIIIE;

AeHCTBUAMM:

B) padorta ¢ nHpopManmeii:
uHbOpMalUd U3
OCYILIECTBIISATh  IIOUCK,
CUCTEMATH3aLINIO0
UHTEPIIPETALINIO
pa3aUYHBIX BHJIOB U
IIPEJICTaBICHMUS;

B o0macti 1mEHHOCTH HAy4HOTO

IIO3HAaHHUA:

- c(OpMHPOBAHHOTO
MUPOBO33PCHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTUA HAayKHU
0O0IeCTBEHHOM MPAKTUKH,
OCHOBaHHOTO Ha JAAIIOTe
KYJIBTYP, CIIOCOOCTBYIOIIIETO
OCO3HAHUIO CBOETO MecTa

- COBEpLICHCTBOBAHUE SI3bIKOBOU
W YUTATEIbCKOM KYJIbTYpPbl Kak

CpeIcTBa B3aUMOJICUCTBUS
MCXKIAY JOAbMHM W TIO3HAHHUA
MUpa;

- OCO3HAaHHE LIEHHOCTH HAYYHOU
ACATCIBHOCTH, T'OTOBHOCTB
OCYILLECTBJIIATL  IIPOECKTHYIO
HCCIIEN0BATEIBCKYO

ACATCIIBHOCTL MHAUBHUAYAJIbHO U

OBnajgeHne yHHBepPCaJIbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH

- BJIAJICTh HABBIKAMH TOJTYYCHHS
HCTOYHHUKOB
Pa3HBIX THIIOB, CaMOCTOSITEIIBHO
aHaju3,

uHpOpMaLIUU
(bopm

- yMeTb  IUIAHUpOBaTb |
BBIIIOJIHATH XUMHUYECKUN
JKCIIEPUMEHT (npeBpaieHus
OPraHMYECKUX  BELIECTB  IpPHU
HarpeBaHUH, MOJyYEHUE STUIIEHA
U  HW3YyYEHUE €r0  CBOWCTB,
KaueCTBEHHBbIE  PEaKIMM  Ha

aNIbJIETU/IbI, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypauusi OelKoB
OpU  HArpeBaHWW,  IIBETHBIC
peakuuu  OENKOB;  IPOBOJIUTH
peakiuu  HOHHOTO  OOMEHa,
ONpeNeNIATh  CPeoy  BOJAHBIX
pacTBOpOB, KayeCTBEHHbBIC
peaknuu Ha cynbhaT-, KapOoHaT-
U XJOpHUI-aHUOHBI, Ha KaTHOH
aMMOHHUS; pemaThb
SKCTIIEpPUMEHTAIbHbIE 337a4l 0
TeMaM "Metamnst" u
"Hemertannsl") B COOTBETCTBUU C
MpaBUIIAMH TEXHUKU
0€301acHOCTH TPHU OOpAICHUH C
BEIIECTBAMU U J1a0OPAaTOPHBIM
o0opymOBaHUEM; TMPEACTABIAThH
pe3yJIbTaThl XMUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3amucH
YPaBHEHHH  COOTBETCTBYIOIIUX
peakuuii ¥ (popMyIupOBaTH
BBIBOJIBI HAa  OCHOBE  OJTHUX
pe3yJIbTaToB; - yMETh
aHAJIM3UPOBAThH XUMUYECKYIO
uHpOpPMAILINIO, TOIy4aeMylo U3
pasHBIX HUCTOYHHUKOB (CpEICTB
MaccoBOo MH(OpMAIUHU, CETb
WHTepHeT M Jpyrue); - BIAAETh
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- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX
dopMaTax ¢ yuyeToM Ha3HAYCHHS

uHbopMaIH u LEJIEBOH
ayJIMTOpuH, BBIOMpast
ONTUMAJIbHYIO bopmy
MPEJCTABICHNUS U BU3yaTIU3alIHH;
- OIICHMBATh JOCTOBEPHOCTb,

JICTUTUMHOCTD I/IH(bOpMaI_[I/II/I, €C

COOTBETCTBUE  IPABOBBIM  H
MOpPaJIbHO-3TUYECKUM  HOpMaMm;
UCIOJb30BATh cpeacTBa
MH(POPMALIMOHHBIX "
KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B peleHnu
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpPraHM3allMOHHBIX  3a7a4y ¢
COOJI0ZICHUEM TpeOoBaHUM
SPrOHOMUKH, TEXHUKH
0e30I1acHOCTH, TUTHUCHBI,
pecypcocOepexeHusi, TPaBOBBIX
U OTHYECKUX  HOpPM, HOPM
MH(POPMAIIMOHHOM

0€30I1aCHOCTH;

- BJIAJICTh HaBBIKAMH
pacrio3HaBaHWss W 3aIlIUThI

uHpopManuy, MHPOPMALUOHHOM
0€30IMaCHOCTH JIMYHOCTH;

OCHOBHBIMHU MCTOJAMH HAYYHOTO

IMO3HAHUS BEIIIECTB u
XUMHUYECKHUX SIBIICHUM
(mabmronenue, HU3MEpEHHeE,
AKCIIEPUMEHT, MOJIETUPOBAHUE);

- yMeTb NIPOBOJUTH PAaCYEThI IO

XUMHYECKUM  GopMyslnaMm |
YpaBHCHHSIM XUMHYECKUX
peakuuMidi ¢ HCIOJb30BaHUEM
buznueckux BEJIMYUH,
XapaKkTepU3yIOIINX BEIIeCTBA C
KOJINYECTBEHHOU CTOPOHBIL:
Maccel, o0beMa (HOpMalbHBIC
yCJIOBHSI) Ta3oB, KOJUYECTBA
BEIIIECTBA; UCIOJIb30BATh

CHUCTCMHBIC XHUMHWYCCKHEC 3HAHUA

JUIsL  TPUHATUS ~ PEIICHUA B
KOHKPETHBIX KU3HEHHBIX
CUTyalUsX, CBS3aHHBIX c

BCIICCTBAMHU U UX MPUMCHCHUCM

OK 04. D¢ddexTnuBHO
B3aMMOJECHCTBOBATh U
paboTaTh B KOJIJICKTUBE
1 KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH u
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE HaBBIKAMU Y4eOHO-
HCCIIEN0BATENIBCKOM, IPOEKTHON

U COUMAJbHOW JEATEIbHOCTH;
Osnanenue YHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU
JICUCTBUSIMU

0) coBMeCTHas ACATCIBHOCTD:

- TOHMMaTh M HCIMOJb30BATh
MPEUMYIIECTBA KOMAHJHOW |

WH/IMBUyaTbHOH paboThI;

- IIPUHHUMATh LEIU COBMECTHOM
JEATENbHOCTH, OPraHU30BBIBATH
U KOOPAMHUPOBATH JCUCTBUS IO

- yMeTb  IUIAHUpPOBaTb |
BBIIIOJIHATh XUMHUYECKUN
JKCIIEPUMEHT (npeBpaiueHus
OPraHMYECKUX  BELIECTB  IpPHU
HarpeBaHMH, MOJyYEHUE STUIIEHA
U  HW3YyYEHUE €r0  CBOWCTB,
KaueCTBEHHBIE pEaKLUu Ha

aNIbJIETU/IbI, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypauusi OelKoB
OpU  HArpeBaHWW,  IIBETHBIC
peakuuu  OENKOB;  IPOBOJIUTH
peakiuu ~ HOHHOTO  OOMEHa,
ONpeNeNiATh  Cpeoy  BOJAHBIX
pacTBOpOB, KayeCTBEHHbBIC
peaknuu Ha cynbhaT-, KapOoHaT-
U XJOPHUJ-aHUOHBI, Ha KAaTHOH
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€€  JOCTM)KEHMIO:  COCTaBJISATh | aMMOHUS; pemarp
IUIaH  JAEUCTBUM, pPACIPENEIATH | IKCIIEPUMEHTAIBHbBIE 3aJaud 110
poJii ¢  y4eTOM  MHEHUH | TeMaMm "Metamnst" u
Y4aCTHUKOB obcyxnath | "HemeTamibl") B COOTBETCTBHHU C
pe3yIbTaThl COBMECTHOM PaOOTHI; | MpaBUIAMU TEXHUKHU

- KOOPJAWHUPOBATh U BBINOJIHATH
paboTy B YCIIOBHUSIX DPEalbHOTO,

BHUPTYaILHOTO u
KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUS; -
OCYIIECTBIIATh MMO3UTHBHOE
CTpaTermuecKoe TMOBEJICHUE B
Pa3IMYHBIX CUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO u
BoOOpakeHue, OBITh
MHUIMATUBHBIM OBnanenue
YHUBEPCAITbHBIMU

peFYJIHTI/IBHBIMI/I HCﬁCTBHHMHZ
r) MpuUHATHE ce0s U JpYyrux
JTIOAen:

- OpUHMMATh  MOTUBBl U
apryMEHTBl JApPYTUX JIOACH IIpU
aHanuse pe3yabTaToB
NEATENbHOCTH;

- IpU3HABATh CBOE MIPABO U MIPABO
APYTUX JIO/IEH Ha OIINOKH;

0€301acHOCTH TPHU OOpAICHUH C
BEIIECTBAMU U J1a0OPAaTOPHBIM

o0opynOBaHUEM; TMPEACTABISATh
pe3yJbTaThI XUMHUYECKOTO
IKCIIEpUMEHTa B (popMme 3armmcu
YPaBHEHUH  COOTBETCTBYIOLIMX
peakmuii ¥ (popMyIupoOBaThH
BHIBOABI HAa  OCHOBE  OTHX
pe3yJbTaToB

- pa3BUBaTh CIIOCOOHOCTD

MOHMMaTh MHpP C  TO3UIHH

JPYroro yeroBeKa
OK 07. CogetictBoBath | B 00macté  9KOIOTHYECKOTO | CHOPMHUPOBATH MPEICTABICHUS: O
COXPaHEHUIO BOCIIUTaHHUS: XUMUYECKON COCTAaBJIAIOLIEN
OKpY>Kalolen cpepl, |- c(OPMHPOBAHHOCTD | €CTECTBEHHOHAYYHOW  KapTHUHBI
pecypcocOepexeHnIo, | IKOJIOTHIECKOM KYJIbTYPBL, | MUpPa, POJIM XUMHUHU B TO3HAHUHU
IPUMEHSATH 3HaHUS 00 |TTOHUMaHHE BIMSHUS COLMAIBHO- | ABICHHMA MPUPO/IBI, B

W3MEHEHHUH KJIMMaTa,
PUHIUTIBL
OepexXIIMBOTO
IIPOU3BOJICTBA,

3P PEeKTUBHO
NEUCTBOBATH B
Ype3BbIYANHBIX
CUTYyalHAX

HSKOHOMHMYECKMX MPOIECCOB Ha
COCTOSIHUE IIPUPOIHOMN u
COLIMAJILHOW Cpe/ibl, OCO3HAHHE
r7100aJIbHOTO Xapakrepa
9KOJIOTHUECKUX npobiem;
IUTAHUPOBAHUE U OCYIIECTBIICHHE
JNEHUCTBUI B OKPYXKarIIEeH cpene

Ha  OCHOBE  3HaHUd  Lened
YCTOMYHUBOTO pa3BUTHUSA
YEJIOBEUECTBA, AKTUBHOE

(GOpMHpPOBAaHMM  MBILIUICHUS U
KYJIbTYpbI JINYHOCTH, ee
(YHKIMOHATBHOW TPaMOTHOCTH,

HEOOXOIUMOW Al pelIeHHS
MPaKTHYECKUX 3amaq u
OKOJIOTUYECKH  O0OOCHOBAHHOTO

OTHOLIEHUSI K CBOEMY 370POBBIO
U IPUPOJHOM cCpele; yMEThb
cobmoaarThb npaBuIa
9KOJIOTUYECKH 11€71€C000pa3HOro
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HETIPUATUE NECUCTBUM, | TOBEZICHUsT B OBITY M TPYIOBOM
IIPUHOCSIIUX Bpel OKPY KaroLeH | 1eATeIbHOCTU B LEeTAX
cpene; COXpaHEHUsl CBOETO 310pOBbI U
- YMEHHE IIPOTHO3UPOBATH | OKPYIKAIOLIEH IIPUPOJHON CPELIbI;
HeOIaronpusTHbIE Y4UTBIBATh OIIaCHOCTH
JKOJIOTUYECKUE IIOCJIEICTBUS | BO3JEHCTBUS Ha KUBBIE
NpPEANPUHUMAEMBIX  JACUCTBUH, | OPraHU3MBI OIIPEIIETICHHBIX
IIPEAOTBPAIIATh UX; BEILECTB, IIOHUMas CMBICII
- pacuupeHue OIIBITA | IOKA3aTeIs IIpeACIIbHON
JNEATENBHOCTH  DKOJIOTMYECKOM | JOIIyCTUMOUW KOHLEHTPALIMU
HaIIpaBJICHHOCTH; OBJIaJICHUE
HaBBIKaMU y4eOHO-

HCCIIEA0BATEIIBCKOM, IPOEKTHON
U COLMAJIbHOW IeATEIbHOCTH;

2. CTpyKTypa M coiep:KaHHue TUCIHUNINHBI

2.1. O0bem IMCHUILIMHBI U BUBI Y4e0HOI padoThI

Bup yueonoii padorbi O0beM yacoB
MaxkcumanbHasi ydeOHas HArpy3Ka (Bcero) 72
O0s13aTesIbHasi ayIMTOPHAS y4eOHAs Harpy3ka (Bcero) 72
B TOM 4YHCIIE:
OcHOBHOe cofiep:KaHHe
TeopeTnyeckue 3aHITHUS 34
[IpakTHueckue 3aHATHS 34
[IpodeccnoHATBHO-OPHEHTHPOBAHHOE COlePKaHNE 4
TeopeTnueckue 3aHATHS 2
[IpakTrueckue 3aHATHS 2
[Ipome:kyTOYHASI ATTECTAMSA -
Huddepenmpopannslii 3auer (2 cemectp)
NUTOI'O 72
2.2. TemaTu4YeCKUil IJIAH U COJAEePKAHUE TUCHUILIHHBI
O0bem Koambt
Conep:xanue yueOHOro Marepuaja , AKaA. | KOMIETeHU M
HanMeHoBamme (ocHOBHOe U NpoecCHOHATBHO- 4./B | M JHYHOCTHBIX
O n— OPHEHTHPOBAHHOE), JIA00PATOPHBIE H TOM pe3yabTaToB,
NPAaKTHYECKHE 3aHATUSA, IPUKIATHON yucjae | ¢GopMHpOBaHU
MOAYJIb (NPH HAJTHYHMH) B 10 KOTOPbIX
¢opme | cmocolcTBYET
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NpaKT
HYEeCKO
i
MOAroT
OBKH,
akajs.

4.

3JIeMEeHT
NPOrpaMMblI

Pasnes 1. OCHOBBI CTPOEHHUSI BelleCTBA

10

Tema 1.1.

Crpoenue aTOMOB
XUMUYCCKHUX
3JIEMEHTOB U MPUPOJA
XUMHUYECKOM CBSI3U

OcHOBHOe coaep:kaHue

10

JI Nel

CoBpeMeHHass MOJENb CTPOEHHUS aroMa.
CuMBoOIMYECKUI SI3BIK XUMHH.
XYWMHUYECKUH  DJIEMEHT.  DJIEKTPOHHAas
KoH(puryparus aroma. Krnaccuduxarms
XUMHYECKUX JJIeMEHTOB (s-, p-, d-
2JIEMEHTHI).  BajleHTHBIE  JJEKTPOHBI.
BanentHocTh.  DJeKTpoHHas — Ipupoja
XUMHYECKOMN CBS3H.

JI Ne 2 DnextpooTpunaTebHOCTb. Busl
XMUMHUYECKOH CBSI3U (KOBaJICHTHAs, MOHHAS,
MeTaJuIn4YecKas, BOJAOPOJAHAs) U CHOCOOBI
ee 00pa3oBaHus

4

OK 01

IIpakTHYecKHe 3aHATHSA

[Ipaktuyeckas pabora Ne 1 Pemenue
3aJaHUd Ha HCHOJIL30BAaHUE XHUMHYECKOU
CUMBOJIMKM M Ha3BaHWUU COEOWHEHUU IIO
HOMEHKJIATypEe MEXIYHApOJHOIO COH3a
TEOPETUYECKOW U MNPUKIAJHON XUMHU U
TPUBHAIIBHBIX HA3BAaHUN JJI COCTABIICHUS
XUMHYECKHX  (OpMYyJd  JBYXaTOMHBIX
COEIUHEHUN  (OKCHOB, cynb(puaoBs,
TUAPULIOB u T.IL.) u OPYrux
HEOPraHUYECKUX COCAMHEHUHN OTAEIBHBIX
KJIACCOB.

[Tpaktuyeckas padora Ne 2 [Ipaktudeckue
3alaHKdsl Ha YCTAHOBJICHUE CBSI3U MEXKIY
CTPOECHHUEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB u [IEPUOAUYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKHUX
IEMEHTOB M HUX  COCIMHEHHUM B
COOTBETCTBUU c ITOJIO’KEHUEM
[TeproIMYECKON CUCTEMBI.

Tema 1.2.
[Tepuoanueckuit

OcHoBHOe conep:kaHne

(8]

J. Noe 3 [Tlepuonuueckas cucrema

OK 01
OK 02
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3akoH U Tabauna ..
MeHpeneeBa

XUMHYECKUX 3JIEMEHTOB J.H.
Meunneneesa. duznyeckuit CMBICII
IIepuonuueckoro 3aKOHa J.1.
Menneneena. 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX MMH IMPOCTHIX U
CJIIOXHBIX BEIECTB B COOTBETCTBUM C
MOJIOXKEHUEM XHMMHYECKOTO 3JIEMEHTa B
Ilepnonnueckon CUCTEME.
MupoBo33peHUECcKOe U HayYHOE 3HAUCHHUE
IIepuonuueckoro 3aKOHa J.1.
Menneneena. [Iporuossl J.N.
Menpeneesa. OTtkpbiTHE HOBBIX
XAMHUYECKUX 3JIEMEHTOB. Pemenue
MPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3aaHui Ha
XapaKTEepHU3aLUI0 XUMUYECKUX AJIIEMEHTOB
«Mertammuyeckne /  HEMETATUYECKHE
CBONCTBA, ANEKTPOOTPUIIATEIIBHOCTD
XUMUYECKUX JIEMEHTOB B COOTBETCTBHUU C
ux AJNIEKTPOHHBIM CTPOECHHUEM u
MOJIOKEHUEM B TIEPUOJUYECKON cHucTeMe
XUMHYECKUX 3JIEMEHTOB J.H.
MeHnneneeBay

Pa3znen 2. Xumuyeckne peakuumn

12

Tema 2.1. Tunsl
XUMHYECKUX PEaKUn

OcHoBHOe coep:kaHue

10

Jlekmmst Ne 4 Kiaccudukanus W THIIBI
XUMHYECKHX  peakuuid ¢  y4acTueM
HeopraHudeckux BemecTB. (CocraBiieHHe
ypaBHEHUU peakuui COEIMHEHNS,
pas3ioKeHus, 3aMelieHus, oOMeHa, B T.U.
peakuuit ropeHus, OKHUCIICHUS-
BOCCTaHOBJIICHUS.

YpaBHEHHsSI OKHUCIICHUA-BOCCTAHOBIICHUS.
Crenenp okucieHus. OKUCIUTENb U
BOCCTaHOBUTEIIb. CocraBieHue u
ypaBHUBaHHE OKHUCIIUTENIBHO-
BOCCTAHOBUTEIIBHBIX PEAaKLHUi METOAOM
ANIEKTPOHHOTro Oananca. OKHUCIUTENBHO-
BOCCTAHOBUTEIIBHBIE PEAKLUUA B IPUPOJE,
IIPOU3BOJICTBEHHBIX rporeccax u
KU3HEACATEIBHOCTH OPraHU3MOB

IIpakTHYecKHe 3aHATHSA

ITpakTnueckas pabora Ne 3

OK 01
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KonuuecTBeHHblE OTHOLIEHHS B XHMHH.
OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B
XUMHUM W pPacyeTsl 10 YpPaBHEHUSIM
XUMUYECKUX PEAKLIUU.

[Tpaktuyeckas pabora Ne 4 Monp Kak
€IMHULIA KOJIM4€eCTBa BEILIECTBA.
MonsipHast Macca. 3aKOHBI COXpaHEHUs
Macchl U SHEPruu. 3aKoH ABOrajapo.
[Ipaktudeckas pabora Ne 5 MomnsipHslii
o0beM razoB. OTHOCUTENbHAsI TUIOTHOCTD
ra3os.

[Tpaktuyeckass pabora Ne 6 Pacuersl mo
YPaBHEHUSAM XUMHUYECKMX peakuuid ¢
HCIIOJIb30BAHUEM MaccChl, obbema
(HOpMaJbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA
BEILIECTBA

Tema 2.2.
DNEKTpONUTHYECKA
JIACCOLHAIIUS
HOHHBIM 0OMEH

A
u

OcHOBHOe conep:kaHue

(S8

JI. Ne 5 Teopuss 3IIEKTPOIUTHYECKON
muccouuanuu.  MoHbl.  DHEKTpOJUTHI,
HEAJIEKTPOJIUTHI. Peakiun HOHHOT'O
oomena. CocraBlieHHE PEAKIMA HOHHOTO
oOMeHa TyTeM COCTaBIICHUS WX MOJHBIX U
COKpAIlleHHBIX HOHHBIX ypaBHEHUH.
Kucnotno-ocHoBHbIE peakuuu. 3aaaHus
Ha COCTaBJICHUE MOHHBIX pEeaKIui

OK 01
OK 04

Pa3znen 3. Ctpoenue u

CBOMCTBA HCOPraHu4ve¢CKMX BEIIECTB

18

Tema 3.1.
Knaccuduxkarus,
HOMEHKJIaTypa
CTPOCHHE
HEOPTaHUYECKUX
BECIIICCTB

n

OcHOBHOe conep:kaHue

Jlekuuss Ne 6 IlpenMer HeopraHudeckoit
xumun. Kiaccudukanus HeopraHUIeCKHX
BewecTB. [IpocThie U CIIOXKHBIE BEMIECTBA.
OCHOBHBIE KJIaCChl CIIOKHBIX BEIIECTB
(okcuAbl, TUAPOKCHUIBI, KHUCIOTBI, COJH).
B3anmMOCBsI3b HEOPraHUYECKUX BELIECTB.
ArperarHbie COCTOSIHUSA BEIIECTBA.
Kpucrannmaeckue u amop¢HbIe BEIIECTBA.
Jlekuuss Ne 7 Tumel KpUCTAIIIMYECKUX

pemieTok  (aToMHas,  MOJEKYyJspHasd,
WOHHAas1, MEeTaJUIM4ecKas).
3aBUCHUMOCTD buznueckux CBOMCTB

BEIIECTBA OT THIA KPUCTALTHYECKON
pemeTKkd.  3aBUCUMOCTh  XHMHUYECKOMH
aKTUBHOCTH BELIECTB OT BUJa XUMHUYECKON
CBSI3U W THUIA KPUCTAUTMUECKON PELISTKH.
[TpuyrHBI MHOr000Opa3us BEIIECTB

OK 01
OK 02
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DU

Muno6pHayku Poccun
DezepanbHOE OCYAapCTBEHHOE OI0IXKETHOE
00pa3oBaTeNbHOE YUPESIKACHNE BBICIIETO 00Pa30BaHUS

«Yensbunckuii rocynapcrBennsii yausepcurer» (GPI'BOY BO «UenlY»)

Konnemx Yenl'Y

PaGovas mporpamMma TUCIIHTUTAHEL
Xumust

cnenpansHocTH 09.02.07 MH(pOpManOHHBIC CHCTEMBI B IPOTPAMMHUPOBAHHE

Bepcus noxymenra - 1

cp. 15u3 26 IlepBblii 5K3eMILIAP

KOITNA Ne

Tema 3.2. ®usuko-
XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOe coep:kaHue

OK 01

JI Ne 8 Meramnsl. OOmmue ¢uszndeckue u
XUMHYECKHE CBOICTBa METaJUIOB.
CrniocoObl ToTy4eHus. 3HaYeHHE METaJIJIOB
" HEMETaJJIOB B pupoje u
KHU3HEIEATSTbHOCTH YeJI0BeKa u
opranuzMoB. Koppo3usi MeTayuioB: BHJIbI
KOPpPO3UH, CIIOCOOBI 3alIUTHl METAJLIOB OT
KOppO3HH

OK 02

JI Ne 9Hemerannel. OOmue ¢puszndeckue u
XUMUYCCKHE CBOIiCTBA HEMETAJIJIOB.
Tunuuneie cBoiicTBa HemeTamaos IV— VII
rpynn. Knaccudukanuss 1 HOMEHKIATypa
coeMHeHU HemetasioB. KpyroBopoTsl
OMOTCHHBIX PJIEMEHTOB B IPUPOJIC

JI Ne 10 Xumuueckue CBOMCTBA OCHOBHBIX
KJIaCcCOB HEOPraHMYeCKUX BCIIIECCTB
(OKCUAOB, TUAPOKCUIOB, KUCIOT, COJEH U
Ap.).

JI Ne 11 3akoHOMEpHOCTH B M3MEHEHUU
CBOMCTB MPOCTBIX BEIIECTB, BOJOPOIHBIX
COCIUHCHMI,  BBRICIINX  OKCHIOB H
TUAPOKCH]T

Tema 3.3.
WNnentuduxarms
HEOPTaHHYECKUX
BCIIICCTB

OcHoBHOe coep:kaHue

OK 01

IIpakTHYecKHe 3aHATHSA

OK 02

IIpakTnueckas pabora Ne 7
«nentudukanus HEOPraHUYeCcKuX
BEIIIECTBY.

[Tpaktuyeckas padora Ne 8

Pemienne sSKCEpUMEHTATBHBIX 33/a4 IO
XMMHUYECKHMM CBOMCTBaM METaNIOB H
HEMETAJVIOB, [0  pACIO3HAaBAaHUIO H
MOJyYCHUIO COCAMHEHHH METallioB H
HEMETaJJIOB.

IIpakTnueckas pabora Ne 9
Wnentuduxanus HEOPraHUYeCKuX
BEIIECTB C HCIOJb30BAHHUEM HUX (PUUKO-
XMMHUYECKHX  CBOMCTB,  XapaKTEPHBIX
KAueCTBEHHBIX PEAKLIUMU.

KadecTBeHHBIE peakiuu Ha Cyjibdar-,
KapOOHAaT- M XJOPUI- aHUOHBI, HA KaTHOH
aMMOHHUS

OK 04

Pa3znen 4. CTpoeHue H CBOIICTBa OPraHMYeCKHUX BelleCTB

22

Tema 4.1.

\ OcHOBHOe conep:kaHue

OK 01
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DU

Muno6pHayku Poccun
DezepanbHOE OCYAapCTBEHHOE OI0IXKETHOE
00pa3oBaTeNbHOE YUPESIKACHNE BBICIIETO 00Pa30BaHUS

«Yensbunckuii rocynapcrBennsii yausepcurer» (GPI'BOY BO «UenlY»)

Konnemx Yenl'Y

PaGovas mporpamMma TUCIIHTUTAHEL
Xumust

cnenpansHocTH 09.02.07 MH(pOpManOHHBIC CHCTEMBI B IPOTPAMMHUPOBAHHE

Bepcus noxymenra - 1

ctp. 16 m3 26 IlepBblii 5K3eMILIAP

KOITNA Ne

Knaccuduxkarus,
CTpOCHHE u
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIECT

JI. Nel2 TIlosiBnenne U  pa3BUTHE
OpPraHMYEeCKOM  XMMHMHM  KaK  HayKH.
IIpeamer opranuudeckoi xumuu. Mecto u
3HAQ4YECHHUE OPraHUYECKOM XMMUHU B CUCTEME
€CTECTBEHHBIX HaYK.

XUMHUYECKOE CTPOCHUE KAk IOPSIA0K
COCIMHEHMS aTOMOB B MOJIEKYJIE COIVIACHO
X BaJIeHTHOCTU. OCHOBHBIE IIOJIOKEHUS
TEOPUH XUMUYECKOT O CTPOEHUs
OpraHUYECKUX COCIMHEHUI AM.
byrtneposa. YrunepoaHsii CKEJIET
OpPraHMYECKON MOJIEKYJbl. 3aBHCHMOCTb
CBOMCTB  BEIIECTB OT  XUMHUYECKOIO
CTPOEHHUs MOJIeKyJ1. MI30Mepus U u30Mepsl.
[lonatne o0 (QYHKUMOHAIBHON TpyIIe.
Pagukan. IlpuHiunel — kimaccupuKaiuu
OPraHUYECKUX COEAMHEHHUI.
MexnyHaponHas HOMEHKJIaTypa u
MIPUHIUIBI HOMEHKJIATYPbl OpraHU4eCKHX
COEIUHEHUI. Iloustue 00
a30TCOAEpKAIIUX COCIMHEHMUSIX,
OMOJIOTMYECKH  aKTUBHBIX  BEIECTBaX
(yrmeBonmax, Jkupax, Oeinkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUSX
(MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

OK 02
OK 04

IIpakTHYecKHe 3aHATHSA

IIpakTnueckas pabota Ne 10
Howmenxknarypa OPraHUYECKUX
COEIMHEHUI OTJEJIbHBIX KJIACCOB
(HachIIIEHHBIE, HEHACBILICHHbIE u
apoOMaTUYECKHUE YTJIEBOJIOPOABI, CIHUPTHI,
(benonsl, aJIbJIETUIBL, KETOHBI,
KapOOHOBBIE KUCIIOTHI H JIp.)

CocraBiieHHE TIOJHBIX M COKpPALIEHHBIX
CTPYKTYPHBIX ~ (OpPMYJ  OpraHHMYECKHX
BEILIECTB OTAEIBHBIX KJIACCOB, MCIOJB3YS
UX Ha3BaHUA IO CHUCTEMaTHYECKOH U
TPUBUAIBHOM  HOMEHKJIaType  (3TUJIEH,
alleTHUJIEH, TJIMLIEPHH, ¢benon,
dopmanbaerun, YKCYyCHas KHCJIOTA,
ruiuH). PacueTsl mpocteiimen GpopMyiisl
OpraHMYECKOM MOJEKYJbl, HCXOAs U3
3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CaoiicTBa

OcHoBHOe conep:kaHne

OK 01
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DU

Muno6pHayku Poccun
DezepanbHOE OCYAapCTBEHHOE OI0IXKETHOE
00pa3oBaTeNbHOE YUPESIKACHNE BBICIIETO 00Pa30BaHUS

«Yensbunckuii rocynapcrBennsii yausepcurer» (GPI'BOY BO «UenlY»)

Konnemx Yenl'Y

PaGovas mporpamMma TUCIIHTUTAHEL
Xumust

cnenpansHocTH 09.02.07 MH(pOpManOHHBIC CHCTEMBI B IPOTPAMMHUPOBAHHE

Bepcus noxymenra - 1

ctp. 17 u3 26 IlepBblii 5K3eMILIAP

KOITNA Ne

OPraHUYeCKUX
COETUHEHUN

Jlexusa Ne 13 OUBHUKO-XUMUUYECKUE
CBOWCTBA  OPraHUYECKUX  COCAUHECHUH
OTJIEIIbHBIX KJIACCOB (ocobennocTH
KIIacCU(UKAIMU U HOMEHKJIATYPhl BHYTPH
KJlacca,; TOMOJIOTHYECKHH psSag U oOmas
dbopmyna; H30Mepus; buznyeckue
CBOMCTBA,; XUMHYECKHE CBOMCTBA,;
CTII0COOBI MOJTYYEHUS): npeaesbHbIe
YTJIEBOJOPOAb! (JIKaHBI U LIMKJIOAJIKAHBI).
l'openne mertana kak OJAMH U3 OCHOBHBIX
HMCTOYHUKOB TEIJIa B MPOMBIIUIEHHOCTH U
OBITY. CaoiicTBa MPUPOIHBIX
YTJIEBOJIOPOAOB, HAXOXKJIECHUE B IPUPOJE U
MIPUMEHEHHE aJIKaHOB;

— HempeAeNbHble (QJIKEHbI, aJKUHBI U
AJIKaJIMCHBI) u apOMaTUYECKHE
yriieBojiopoasl. ['opeHue anerusiaeHa Kak
HUCTOYHUK BBICOKOTEMIIEPATYPHOTO
TIJIAMEHU JUIsl CBAPKU U PE3KH METAIIJIOB

Jlekumss  Ne 14 kucnoponcoaepxamie
coequHeHUsT  (COUPTBI W (PEHOJIBI,
KapOOHOBBIE ~ KHUCIOTBI ¥ 3QUpHI,
QJIBJIETUIbl M KETOHBI, JKUPbI, YIJIEBOJBI).
IIpaxTrueckoe [IPUMEHEHHUE
STUJICHIJIMKONS,  TJIMLIEpUHa,  (eHoma.
IIpumenenue dopmanpaeruia,
alleTalnpJernja,  YKCYCHOW  KHCIIOTBHI.
Mpbta Kak COJM BBICIIMX KapOOHOBBIX
KHCJIOT. Moromue cBOMCTBa MbLIA

Jlexuust No 15 a30TcoJepKalne
COEIUHEHUS (aMUHBI M AMHUHOKHCIIOTBHI,
OenKH). BricokomorneKysipHbIe
COCIIMHEHHUS (cuHTETHYECKHE u
OMOJIOTUYECKU-aKTHBHBIE). Monowmep,
MIOJIUMED, CTPYKTYpHOE 3BEHO.
[TonnMepu3zanuss 3TUJIEHA KaK OCHOBHOE
HaIPaBJIEHNE €r0 UCIIOIb30BAHUS.
I'enernueckass CBsA3b MEXIy KilaccaMu
OPraHNYeCKUX COCTUHEHUN

OK 02
OK 04

Tema 4.3,
WNnentuduxarms
OpPraHHYECKUX
BEIIICCTB, ux
3HAYECHHUE u

OcHoBHOe coep:kaHue

12

Jlekima  Ne 16  Buoopranuueckue
COCAVHEHHS. IIpumeHeHue u
OuoJioruueckas pOJIb YTJIEBOJIOB.
OkuclieHHe  YIJIEBOJIOB —  HMCTOYHUK

OK 01
OK 02
OK 04
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DU

Muno6pHayku Poccun
DezepanbHOE OCYAapCTBEHHOE OI0IXKETHOE
00pa3oBaTeNbHOE YUPESIKACHNE BBICIIETO 00Pa30BaHUS

«Yensbunckuii rocynapcrBennsii yausepcurer» (GPI'BOY BO «UenlY»)

Konnemx Yenl'Y

PaGovas mporpamMma TUCIIHTUTAHEL
Xumust

cnenpansHocTH 09.02.07 MH(pOpManOHHBIC CHCTEMBI B IPOTPAMMHUPOBAHHE

Bepcus noxymenra - 1

ctp. 18 m3 26 IlepBblii 5K3eMILIAP

KOITNA Ne

IIPUMEHEHHE
OBITOBOA
IIPOU3BOJICTBEHHON
NEATEIbHOCTH
YeJI0BEKa

B
u

SHEPTUU JKUBBIX OpraHm3MoB. ObnacTtu
npUMEHEeHHsI aMuHOKHCTOT. [IpeBpamienns
0enKoB MUILIA B OpraHusMe.
buonoruueckue byHKIMN OEJKOB.
buonornyeckue ¢yHkuuu xupos. Ponb
OpPraHMYecKO  XMMHUU B  PELICHUU
po0JIeM MUIIEBOM O€30MacHOCTH

Ponp opraHnueckoil XMMHMHM B PELICHUU
mpo0yieM 3HepreTudeckoll 0e30macHOCTH,
B Pa3BUTHH MEIMLIMHBI, CO3JIaHUHM HOBBIX
MaTepHalIOB, HOBBIX MCTOYHUKOB 3HEPTHH
(ampTEpHATUBHBIE HCTOYHUKH DHEPIUH).
OnacHOCTp  BO3JEHCTBUS Ha  JKUBBIE
OpPraHu3Mbl ~ OpPraHMYECKUX  BEIIECTB
OTIENBHBIX  KJaccoB  (YrJeBOAOPOABI,
CIHUPTH, (PEHONBI,  XJIOPOPraHUYECKUE
IIPOU3BOJIHBIE, AIbAETUABI U JP.), CMBICI

IIpakTHYecKHe 3aHATHSA

10

[Tpaktuyeckas padora Nell

CBoiicTBa  OpPraHMYECKHX COEIUHEHUU
OTACTBHBIX KJIAacCOB (TpUBHANbHAs U
MEXTyHapOaHas HOMEHKJIATypa,
XUMHUYECKHE CBOIICTBa, CII0COOBI
MOJIy4YeHUs1): MpelenbHble (aJKaHbl |
LUKJIOAJKaHBbI),

[Tpaktuyeckas padora Ne 12
HenpeaenabHble  (JKEHBI, AalKUHBl |
AJIKaJIMCHBI)

IIpakTnueckas pabota Ne 13
apOMAaTUYECKUE YTIIEBOAOPO/bI, CIIUPTHI U
(deHonbl, KapOOHOBBIE KUCIOTHI U A(HPHI,
albJETUABl W KETOHBl, aMHHBI U
AMHHOKHUCIIOTBI,  BBICOKOMOJIEKYJISIpHBIC
COCIMHEHHUS.

[Tpaktuyeckas padora Ne 14

3amaHusg Ha COCTaBJIGHHE YpaBHEHHM
XMMHUYECKHX  pPEaKUuid C  ydacTHeM
OpPraHUYeCKUX BEILECTB Ha OCHOBAHUHU MX
COCTaBa U CTPOCHUS

IIpakTnueckas pabota Ne 15
“Unentudukanus OPraHUYECKUX
COCIMHEHUI OTJEIIbHBIX KJ1acCOB”
Wnentuduxanus OpPraHU4ecKuX
COCMHEHUHN OTIENBHBIX KJIACCOB  (HA
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DU

Muno6pHayku Poccun
DezepanbHOE OCYAapCTBEHHOE OI0IXKETHOE
00pa3oBaTeNbHOE YUPESIKACHNE BBICIIETO 00Pa30BaHUS

«Yensbunckuii rocynapcrBennsii yausepcurer» (GPI'BOY BO «UenlY»)

Konnemx Yenl'Y

PaGovas mporpamMma TUCIIHTUTAHEL
Xumust

cnenpansHocTH 09.02.07 MH(pOpManOHHBIC CHCTEMBI B IPOTPAMMHUPOBAHHE

Bepcus noxymenra - 1

ctp. 19 u3 26 IlepBblii 5K3eMILIAP

KOITNA Ne

npumMepe aJIbJICTH/IOB, Kpaxmaiia,
YKCYCHOM KHCIOTHI, O€IKOB W T.IL) C
UCTOJIb30BAHUEM UX (DPU3MKO-XUMHUYECKUX
CBOWCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakumii.  [lemarypamms  Oenka — mpu
HarpeBaHWU. lIBeTHbIe peakuuu OEIKOB.
Bo3HuKHOBEHHE aHATUTHYECKOTO CHUTHAJA
C TOYKHM 3pPEHHMSI XMMHUYECKHUX IPOLIECCOB
IpU MPOTEKAHUM KadeCTBEHHOW peakluHy,
MO3BOJISIOIIEH UACHTU(PHUIIPOBATH
IPEUI0’KEHHBIE OPraHMUECKUE BEIECTBA

Paszpnen S. Kunernueckne " TEePMOANHAMHUYECKHE
3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKIni

Tema 5.1
CkopocTh
XHUMHYECKHX
peaKuui.
XHUMHUECKOe
paBHOBECHE

OcHoBHOe coep:kaHue

(8]

Jlexuus Ne 17

CKOpOoCTh peakiu, €€ 3aBUCUMOCTb OT
pa3IMYHbIX (baxTOpOoB: IIPUPOABI
pearupymomux BeELIECTB, KOHLEHTPALUU
pearupymomux BeELIeCTB, TEMIIEpaTypbl U
IUIOUIAM  PEaKLUUOHHOW IOBEPXHOCTH.
TemoBele 3P PeKTHI XUMHUYECKHX
peakuuii. OK30- U 3HIOTEPMHYECKHE,
peaxkuu.

OOpatuMocTh  peakuuidi.  XUMHUYECKOE
paBHOBECHME M €0 CMEIIEHHE IIOJ
NeNCTBUEM pa3IMUHBIX ¢baxTopoB
(KOHILIEHTpAIMs PeareHTOB WIN MPOTyKTOB
peakuuu, JAaBlIEHUE, TeMIeparypa) A
CO3/1aHHUs ONTUMAJIbHBIX yCIIOBHI
IIPOTEKaHUS  XUMUYECKUX  IPOLIECCOB.
[Tpunnun Jle Hlatense.

OK 01
OK 02

Pasnea 6. PacTBopbl

Tema 6.1. Ilouarue o
pacTBopax

OcHoBHOe coep:kaHue

(8]

[Tpaktuyeckas padora Ne 16
PacTBopeHne Kak (QPU3MKO-XUMUYECKUN

nporecc. PacTBoOpBL. Crioco0Osr
IIPUTOTOBJICHUS pacTBOpOB.
PactBopuMOCTS. MaccoBas J0JIst
pPacTBOPEHHOTO BEIIECTBA. CwMmbicn

IoKa3arenst  NPEeAeabHO  JOIyCTHUMOM
KOHLEHTPAallUU M €ro HCIOJIb30BAHUE B
OLIEHKE IKOJIOTMYECKON OE30MaCHOCTH.

[IpaBuia HKOJOTHYECKH LEIecO00pa3HOro
noBeJleHHst B ObITY H  TPYAOBOM

OK 01
OK 02
OK 07
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DU

Muno6pHayku Poccun
DezepanbHOE OCYAapCTBEHHOE OI0IXKETHOE
00pa3oBaTeNbHOE YUPESIKACHNE BBICIIETO 00Pa30BaHUS

«Yensbunckuii rocynapcrBennsii yausepcurer» (GPI'BOY BO «UenlY»)

Konnemx Yenl'Y

PaGovas mporpamMma TUCIIHTUTAHEL
Xumust

cnenpansHocTH 09.02.07 MH(pOpManOHHBIC CHCTEMBI B IPOTPAMMHUPOBAHHE

Bepcus noxymenra - 1

ctp. 20 u3 26 IlepBblii 5K3eMILIAP

KOITNA Ne

NEATENBHOCTH B LIEIISAX COXPAHEHUSI CBOETO
3I0pPOBbSI M OKPYKAIOIIEH IIPUPOJHOMU
Cpelbl; OIMACHOCTh BO3JECHCTBUS Ha JKUBBIC
OpraHU3Mbl OIIPENEICHHBIX BEILECTB.
Pemrenne  mpakTUKO-OPUEHTHPOBAHHBIX
pacdyeTHBIX  3aJaHMM  HA  PacTBOPSL,
HCIIOJIb3YyEMBbIE B OBITOBOIA u
IIPOU3BOJICTBEHHON NEATENbHOCTH
YEJIOBEKA

Tema 6.2.
HccnenoBanue
CBOMCTB pacTBOPOB

OcHoBHOe coep:kaHue

(S8

OK 01

IIpakTHYecKHe 3aHATHSA

2 OK 02

IIpakTrueckas pabota Ne 17
«IIpurorosneHue pacTBOPOB.
IIpuroroBsiieHne  pacTBOPOB  3aJaHHOU
(maccoBoil, %)  KoHueHTpauuu  (c
IIPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U  OINpPEAEICHUE  CPEJbI
BOJHBIX PACTBOPOB.

Pemenne 3agau  Ha  NPUTOTOBIIEHUE
pacTBOpOB

OK 04
OK 07

IMPOPECCHUOHAJ/IBHO-OPUEHTUPOBAHHOE C

(copep:kaHue NPUKJIATHOTO0 MOAYJISI)

OJIEP’KAHUE

Pasnen 7. Xumus B ObITY M NPOU3BOACTBEHHOM /1eSITeIbHOCTH

YeJ0BECKa

Tema 7.1

Xumusi B ObITYy H
IIPOU3BOJICTBEHHON
JEATeNbHOCTH
YeJI0BEKa

IIpo¢eccuoHaILHO-OPHEHTUPOBAHHOE
co/iep;KaHue

4 OK 01
OK 02

Jlexumsa Ne 18 Hoseiimue nocTwkeHus
XUMUYECKOM HAyKM U XUMHYECKOU
TexHoJIoruu. Ponb xuMum B obecrieueHun
JKOJIOTUYECKOH, JHEPreTUYECKOU u
MUIIEBON 0e301acHOCTH, pa3BUTUU
MeaunuHbl. [IpaBuna noucka M aHanusa
XUMHUYECKOH MH()OPMALMU U3 pa3IMYHBIX
MCTOYHUKOB (HaydHasi ¥ y4yeOHO-Hay4Has
JIATEpATypa, CpeACTBa MAacCOBOM
uHpopmanuu, cetb MHTEpHET).

2 OK 04
OK 07

IIpakTHYecKHe 3aHATHSA

[Ipaktuyeckas pabora Ne 18 Ilouck wu
aHanus3 KEWCOB 0 [IPUMEHEHUH
XUMUYECKUX BEIIECTB M TEXHOJOTHU C
yueToM Oynaymedl  npodeccrHoHalIbHOM
NEATENBHOCTH [0 TEMaM: BaXKHEHUIINE
CTPOUTEIIbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHaJlbl, KpacKH,
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Muno6pHayku Poccun
DezepanbHOE OCYAapCTBEHHOE OI0IXKETHOE

@)} 00pa3oBaTeNbHOE YUPESIKACHNE BBICIIETO 00Pa30BaHUS
«Yensbunckuii rocynapcrBennsii yausepcurer» (GPI'BOY BO «UenlY»)
Komnemx Yenl'yY

Pabouast mporpamMma JUCIUTIINHEL
Xumus
cnenpansHocTH 09.02.07 MH(pOpManOHHBIC CHCTEMBI B IPOTPAMMHUPOBAHHE

Bepcus noxymenra - 1 ctp. 21 u3 26 IlepBblii 5K3eMILIAP KOITNA Ne

CTEKJIO, KepaMuKa, MaTrepuanbl  JUis
AIIEKTPOHUKH, HaHOMAaTepHUaIbl,
TEKCTHJIbHBIC BOJIOKHA, MCTOYHUKH
SHEPTUH, OPraHMYECKUE W MUHEpPAIbHbIC
ynoOpeHusi, JIeKapCTBEHHbIC BEIIECTBa,
OBITOBAs] XUMHUSL.

3ammra: IlpencraBneHue  pe3yinbTaToB
peleHusi KelcoB B pOpMe MHHHU-IOKIIAAA
¢ mpeseHranuein. [luddepeHunpoBaHHbINR
3ayer.

Bcero: 72

3. YcioBus peajuzanuu padodeil NporpaMmmspl M CHUIIIHHBI

3.1. TpeOoBaHusi K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY
o0ecneyeHHIo:

Kabuner ecTeCTBEHHOHAYUYHBIX IUCHMUIUIMH — YyueOHas ayJauTopus s
MPOBEICHUS  JICKUMOHHBIX W  MPAKTHUYECKUX  3aHATHH, TPYNNOBBIX H
VH/IMBUYaJbHBIX KOHCYJbTAIlMM, TEKYLIETO KOHTPOJIA M MPOMEKYTOUYHOU
arrectaunu Ne 307.

OcHoBHOE 000pyOBaHUE:

yueOHasd U cHeluaJIu3upoBaHHas MeOenb, yueOHasl Jocka, paboune mecTa
1Sl oOyyaromumxcs, padbodyee MECTO MpernoiaBaTelisi C BEIXOJOM B ceTh IHTEpHET.

Texnuyeckue cpeactBa oOyudeHHUs JJisi MPOBEACHUS BCEX BUOB 3aHATHIL:
MYJIbTUMEIUAHBIA KOMILJIEKC OPTAaTUBHBIN (HOYTOYK, 1I€MOHCTPAIIMOHHBIN SKpaH,
MIPOEKTOD).

YyeOHO-MeTOIUYUECKAsT TOKYMEHTAITHS:

TUIAKTUYECKUE MTOCOOUS, TIaKaThl, HATJISAHBIN U pa3aTOYHbIA MaTepUall.

[IporpammHoe obecrnieyeHue:

Windows 10 (cpok aeicTBUSI JIUIIEH3UU: OECCPOUHO).

Pacxonnsie Mmatepuanbl

[Momewmennss st OPraHu3alMM CaAMOCTOSITEJIbHOM W BOCHHUTATEIbHOM
padoThI

1.bubnunoreka, untanbHbid 3a1 Ne3 ¢ BeIxogoM B VIHTEpHET - moMelieHue
JUISl OpTaHU3aIiy CaMOCTOSATEIIbHONW U BOCTIUTATEIbHOM paboTHI.
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Muno6pHayku Poccun
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454001, YensaOunckas obsactsb, r. YenssouHck, yi. bpateeB Kamupunsix, 1.
129

OcHoBHOE 000pyOBaHUE:

CTEJIIAXKHU KHUKHBIC, Kadeapa BeIIa4H JINTEPATYPhl, BHICTABOYHBINA CTEIUIAK,
mKadpl, CTONBI, CTYyJbS, KOHAWIMOHEP, 9 TEpPCOHANBHBIX KOMIBIOTEPOB C
MOAKIIOYCHHEM K HWH(OOPMAIIMOHHO —  TEJICKOMMYHHUKAIMOHHOM CeTH
«HTEepHeTY»; yueOHas Mebeb, MPOEKTOp, IKPaH, KOHAULIMOHED.

[IporpammHoe obecrneyeHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level
(doroBop Ne AD-19/15); Microsoft Office Professional Plus 2010 Russian
Academic OPEN 1 License No Level (JdoroBop Ne AD-23/12); AHTUBHpYC
Kacnepckoro  (JIuniensuonnsiii  goroBop Ne  K-0054-P ot 19.12.22);
Koncynperanrllntoc (Cornamenne o corpyanudectse Ne 31 ot 20.05.2023 r. ¢
peruoHaNbHBIM  WH(OPMAIIMOHHBIM  IIEHTPOM  OOIIEPOCCHICKONW  CETH
pacrnpocTtpaneHusi npaBoBoit uHdopmanun); HIb (Horosop Ne 101/H36/2810 ot
20.02.2018).

HeorpanndyeHHbI JOCTYym K  3JICKTPOHHO-OMOJMOTEYHBIM  CHCTEMaM
(97IEKTPOHHBIM oubnoTexam), B AJIEKTPOHHYIO uH(OPMaITMOHHO-
oOpa3zoBaTebHyI0 Ccpeay oOpa3oBaTeIbHON OpraHu3alli; K COBPEMEHHBIM
npodeccrHoHaIbHBIM 0a3aM JaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

2. AxtoBblii 3an1 Ha 483 Mecta C BBIXOJAOM B ceTh HHTEpHET - s
MPOBEACHUS HAyYHBIX KOH(EPEHIINI, CEMHHAPOB - TOMEIIEHUE I OpraHu3aIuu
BOCITUTATEIILHOU PaOOTHI.

454001, Yensabunckas o6nacts, r. UenssouHck, yi. bpareeB Kamupunsix, .
129

Texnuyeckne  cpeactBa  OOydeHHMS  JUISI  TNPOBEICHHMS — 3aHATHIA:
MYJIBTUMEIUWHBIA KOMIUIEKC TTOPTAaTUBHBIN (HOYTOYK, T€MOHCTPAIIMOHHBIN KpaH,
MIPOEKTOP).

OcHoBHOEe  00OpyJOBaHWE: COBPEMCHHOE 3BYKOBOE, CBETOBOC U
BUJIC0000pyJOBaHUE.
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3.2. UudopmanuoHHoe odecnieueHne 00yueHust

OcHoBHas JuTeparypa
. bopucos, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octporusinos, T. b.
boiinosa, JI. II. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-
5-406-11987-7. — URL.: https://book.ru/book/950237. — TeKcT : 31eKTpOHHBIN.
. Jenuncosa, O. . Xumus : yueOnuk / O. W. JlenncoBa. — Mocksa : KnoPyc, 2023.
— 307 c. — ISBN 978-5-406-11978-5. — URL: https://book.ru/book/950217—
TEeKCT : DJIEKTPOHHBIN.
. Caenko, O. E., Xumus (1 HEXMMUYECKHUX crnenuanbHocTel) : yueonuk / O. E.
Caenko. — Mocksa : KuoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. —
URL: https://book.ru/book/948704. — TekcT :

JonosiHuTEABLHASA JIUTEpPaATYypAa:

1. AmapueB, A. W. O6mas xumusa. COOpHUK 3aJaHUN C NpUMepaMu
peuieHuii [DnekTpoHHBIN pecypc]: yueoHoe nocodue s CIIO / A. W. Anaphes,
JI. 1. Adbonuna. — 2-e u3z., uctp. u gomn. — Mocksa : FOpaiit, 2018. — 127 c. —
(Cepus:Ilpodeccuonanvruoe obOpa3zoBanue). — Pexum pgoctymna:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamunckuii, B. A. Opranuyeckas XuMus : TECTOBBIE 3aJaHUs, 3aJayH,
BOINIPOCHl [DNEKTpOoHHBIH pecypc]: ydeOHoe mocobue mis CIIO / B. A.
Kamunckuit. — 2-e usa., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 289 c. —
(Cepus:Ilpodeccuonansnoe obOpazoBanue). — Pexum goctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteinoBa, T. B. Xumus [OnekTpoHHBIH pecypc]: ydeOHMK U
npaktukyM 151 CI1IO / T. B. MapteioBa, Y. B. Apramonoga, E. b. 'ogyHoB ; iox
pen. T. B. MapteiHoBoii. — MockBa :FOpaiit, 2018. — 393 c¢. — (Cepus
IIpodeccuonanpbHoe  oOpazoBanme). —  Pexum  moctyma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81 AC-518E104A9CE9

4. MockBa, B. B. Opranawdeckas xumusi: 0a30Bble  IPUHIIUIIBI
[DnexkTpoHHBIH pecypc]: yueoHoe mocobue ans CIIO / B. B. MockBa. — 2-¢ u3j.
— MockBa : HOpaiit, 2018. — 143 c¢. — (Cepusa :IlpodeccuonanspHoe
oOpazoBanue). — Pexum moctyma:www.biblio-online.ru/book/9E571A25-1C9A-
4CF6-A8D8-92FF2788FF67
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5. Obmas xumus. [lpaktukym [DnekTpoHHBIN pecypc]: yueOHOe mocobue
s CIIO / H. JI. I'munaka ; mox pen. B. A. IlomkoBa, A. B. babkosa, O. B.
HectepoBoii.— Mocksa :FOpaiit, 2019. — 248 c. — (Cepus :IIpodeccronanbuoe
oOpazoBanue). — Pexum nocryna:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneiinukoB, H. H. Xumwusa. AnropuT™sl pelmieHUs 3a1ad U TECTHI
[DnexkTponHblil pecypc]: yuebnoe nocodbue ans CIIO / H. H. Oneitnukos, I'. I1.
MypaBbeBa. — 3-¢ u31., uctp. u gon. — Mocksa : FOpaiit, 2018. — 249 c. —
(Cepus:Ilpodeccuonansuoe obOpaszoBanue). — Pexum goctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, . B. Xumus[DnekTpoHHbIA pecypc]| :y4yeOHUK W 3aJayHUK s
CIIO / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — Mockaa :lOpaiit, 2018. —

420 c¢. — (Cepus :IlpodeccuonanpbHoe oOpazoBanue). —  Pexum
noctyna:www.biblio- online.ru/book/7678 EFFE-1F8D-48 A3-AAEQ-
9F9E86320CBI1

8. Cmapeirus, C. H. Heoprannueckass xumus. IIpaktukym [DJI€KTpOHHBIH
pecypc]: yuebHo-npakTuyeckoe. nocooue mnsa CIIO / C. H. Cmapeirun, H. JL.
barnasen, M. B. [aiinakoBa. — Mocksa :FOpaiit, 2019. — 414 c. — (Cepus
:IIpodeccuonanbHoe  oOpazoBanue). —  Pexum  poctyna:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9. CyBopoB, A. B. OOmas u HeopraHuyeckas XUMHUS [DJIECKTPOHHBIN
pecypc]: yueonuk mist CIIO : B 2 1. T. 1. / A. B. CyBopos, A. b. Hukonbsckuii. —
6-¢ u3n., ucnp. um gon. — Mocksa :FOpaiit, 2018. — 292 c¢. — (Cepus
dlpodeccuonanpbHoe  obOpazoBanue). —  Pexum  pocryma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373

10. CyBopoB, A. B. OO06mas u HeopraHudeckas XuMUsS [DJIECKTPOHHBIN
pecypc]: yueonuk mist CITIO : B 2 1. T. 2. / A. B. CyBopos, A. b. Hukonbsckuii. —
6-¢ u3n., ucrp. u gon. — Mocksa :IOpaiir, 2018. — 315 c¢. — (Cepus
dlpodeccuonansHoe  oOpazoBanue). —  Pexmm  pocryma:www.biblio-
online.ru/book/3FEBBA67-A0DA- 4101-BAFD-A95B643E09DD

11. Xumus [Dnexrponnsiii pecypc]: yueonuk nis CI1O / FO. A. JleGenes, I'.
H. ®anees, A. M. I'omy6es, B. H. IllanoBan ; mox obmr.pen. I'. H. ®aneeBa. — 2-¢
u3n., nep. u gomn. — MockBa : IOpaiit, 2018. — 427 c¢. — (Cepus
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IlpodeccuonanbHoe  oOpazoBanue). —  Pexum  moctyma:www.biblio-
online.ru/book/A2ES8E03-CD8C- 428 F-BB13-47BBABOF386E

12. Xumus. 3agauynuk [DIeKTpOHHBIN pecypc]: yueoHoe nocobue ans CIIO
/ YO. A. Jlebenes [u ap.] ; mox obur.pen. I'. H. ®aneea. — Mockaa :FOpaiit, 2018.

— 236 c. — (Cepus :IlpodeccuonansHoe oOpazoBanue). — Pexum
noctymna:www.biblio- online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5DSCOES

13. IllepbaxoB, B. B. Heopranuueckas xumusi. Bompockl u 3amauun
[DnexkTpoHHbId pecype] : yueoHnoe mocobue mist CIIO / B. B. llep6akos, A. A.
®upep, H. H. bap6otuna. — 2-e uzn., ucnp. u gon. — Mocksa : FOpaiit, 2018. —
107 c. —(Cepus:IlpodeccuonanbHoe o0OpazoBaHue).—PexuM  gocTyma:
www.biblio- online.ru/book/510CDAS0-7E17-40CB-BA51-D4457D 188683

HNuTepHeT-pecypcebl:

1. www.pvg.mk.ru (oumnuasna «ITokopu BopoOseBbI TOPBD).

2. www.hemi.wallst.ru  (O0Opa3oBatenbHblii  CaWT Uil  HIKOJBLHUKOB
«XuUMUA»).

3. www.alhimikov.net (OGpa3oBaTeIbHBIN CAUT JJIS ITKOJIBLHUKOB).

4. www.chem.msu.su (DyekTpoHHast OMOIMOTEKA 110 XUMUH).

5. www.enauki.ru (MHTepHeT-U3aHle s yuuTenedd  «EcrecTBeHHBIC
HAYKN).

6. www. lseptember.ru (MeToguueckas razera «llepBoe ceHTIOPsI»).

7. www.hvsh.ru (xypHan «Xumus B IIKose» ).

8. www.hij.ru (kypHan «XuMusg U KU3HB»). Www.chemistry-chemists.com
(2JIEKTPOHHBIN XYpHAII « XUMUKU U XUMUS»).

4. KOHTpOJIb ¥ OLIeHKA Pe3yJIbTATOB OCBOCHUS Y4eOHOM JUCHMILIUHbI
KoHTpons u oIeHKa pe3yJabTaTOB OCBOCHHS Y4YEOHOW JIUCHUIIITUHBI

OCYIIIECTBJISICTCS  TIperojaBaTesieM B IPOIECcce MPOBEACHUS TMPAKTHUECKUX
3aHATUH, AUdPEpPEeHIIMPOBAHHOTO 3a4€Ta, a TAKKE BBITIOJHEHHUS OO0YYarOIIMMUCS
WH/IMBHTyJIbHBIX 3aJJaHUH, POCKTOB, UCCIICIOBAHHIA.

®opMBbI U METOBI KOHTPOJIS U OLIEHKH PE3YJIbTATOB O0YUYCHUS:
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Tekymmil KOHTPOJIb: TECTHPOBAHHUE, KOHCHEKTUPOBAHUE, OTYETHI IO

MPAKTUYECKUM 3aHATHSIM.
[IpoMesxyTOUHBII KOHTPOJIb: AU (HEepEeHINPOBAHHBIN 3a4eT.
[Ipy HeoOXOAMMOCTH MHBAIMIAM U

Jnam C OIrpaHMYCHHBIMHU

BO3MOKHOCTAMHM  3J0POBbA HNPCAOCTABIACTCA  JOINMOJHHUTCIBHOC BpEMA  JJIA

MMOATOTOBKHK OTBCTA BO BPECMs IIPOMEIKYTOUHOI'O KOHTPOJIA.

Oo0mas npodeccuoHanbHAs
KOMMEeTEeHIHSA

THn oueHOYHBIX CPeICTB

OK 01. Bri6upaTbhcrioco0bt
perieHus 3a1a4
npodeccnoHanbHOM
AEATENLHOCTH IPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

Texymui KOHTPOJIb

- YCTHBIU OIIPOC;

- (hpoHTANBHBIN OIPOC;

- OIIEHKa KOHTPOJIbHBIXPAOOT;

- HaOJIIOJICHHE 32 XO/I0M BBITIOJTHEHHUS J1a00PaTOPHBIX
pabor;

OK 02. Ucnonb3oBathb
COBPEMEHHBIE CPEJICTBANONCKA,
aHaJIM3a U MHTEpIpETaluu
uHpoOpMaUU U
MH(POPMALIMOHHbIE TEXHOJIOTUI
JUTSL BBITIOJIHEHUS 3a/1a4

- OIICHKAa BBITIOJHEHUATa00paTOpHBIX paboT;

- OIIEHKA MPAaKTHYECKUXpaloT (perieHus
Ka4eCTBEHHBIX, PACUETHBIX, MPO(PECCHOHAIBHO
OpPUEHTUPOBAHHBIX 33/]a4);

- OIICHKA TECTOBBLIX3aJaHHUM;

- HaOJIOZICHUE 32 XOJIOM BBITIOJTHEHUS
WH/IMBUYaTbHBIX TIPOCKTOB U OI[CHKA
BBITIOJTHEHHBIXTIPOECKTOB;

npodeccuoHanbHOM
AeATEITLHOCTH
OK 04. S dexTuBHO

B3aMMO/ICHCTBOBATH UPAOOTATh
B KOJUIEKTHBE U KOMaHJE

- HaOJII0/IeHUE U OIICHKApEeIlIeHUs Kelic-3a/1ay;
- HaOJII0/IEHUE U OIICHKAJICIIOBOW UTPHI;
- middepeHmpoBaHHBII 3aUeT

OK 07. ConeiicTBoBaTh

COXPAHCHUIO OKPYKAIOIICH CpeJIbl,
pecypcocOepexeHuI0, TPUMEHSTh

3HaHUs 00 U3MEHEHUH KIIUMaTa,
MPUHIUIBI OEPEKITUBOTIO
MIPOU3BOICTBA, (P (HEKTUBHO
JNEHUCTBOBATHB YPE3BbIYANHBIX
CUTYyalUsIX

[Ipy HeoOXOAWMOCTH HWHBAIMAAM H JHUIAM C  OTPAaHUYCHHBIMH
BO3MOKHOCTSIMM ~ 3JIOPOBbS  MPEAOCTABIACTCS JOMOJHUTEIBHOE BpeMs IS
MMOATOTOBKHM OTBETA P MPOBEICHUU MPOMEKYTOUHON aTTECTALUU.
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