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Muno6pnayku Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.07 Xumus
cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 ‘ cTp. 4 u3 27 l [lepBsiit 3x3eMILTAP KOITUA Ne

1. ITacopT pado4eil NporpaMmMbl AU CIUATIIAHBI

1.1. ObaacTe npuMeHeHHs padoyeil NPOrpaMMbl 1 MeCTO AUCHUILIUHBI B
crpykrype OIIOII CIIO
Pabouass mporpamma gucummuinabl OJlb.07 Xumust sBIsSieTCS 4YacTblO

o0111e00pa3zoBaTeILHOIO IMKIIa oOpazoBarenbHoM porpamMmbel CI1IO — mporpamMmel
MOJTOTOBKH  CIICIIMAJIMCTOB CpeaHero 3BeHa mo crnenuanbHocT  38.02.03
OmnepanioHHAs ACSATEILHOCTD B JIOTUCTHKE.

Conepxanue paboueil mporpamMmbl  0011e00pa30BaTEIBLHON JTUCIUTIIIMHBI
Ob.07 Xwumus coorBerctByer @DI'OC COO (yTBEpKJACHHOTO MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccutickoit @eneparuu ot 17 mast 2012r.Ne
413 B nEWCTBYIONICH pelakivu), U pa3pabOTaHO HA OCHOBE MPUMEPHON paboueii
IPOrpamMMBbl o01ieo0pa3zoBaTeIbHON TUCHUTUTHBI «Xumus» TUTSI
npodecCHOHANBHBIX 00pa3oBaTeNbHbIX oOpraHu3zanus (mporokosom Ne6/2025 ot
«18» ampens 2025 rona)

1.2. Hesb, 321244 M IJIAHUPYEMbIE Pe3yJabTAaThl 0CBOECHHS TUCIUIINHBI
Llenp quCUUNIMHBI:

dopMUpOBaHUE Y CTYAEHTOB MPEJICTABICHUS O XUMHUYECKON COCTaBIISIFOIIEH
€CTEeCTBEHHO-HAYYHOW KApTUHBI MHpPAa KAK OCHOBBI TPUHATUS pEUICHUNA B
J)KU3HEHHBIX M TPOU3BOJICTBEHHBIX CHUTYalMsIX, OTBETCTBEHHOI'O IIOBEJCHUS B
MIPUPOJTHOM Cpelie.

3a1a4un JUCHMILINHBIL:

- chopMHupOBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CpeJie, NEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3HU U B3aIMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHHUS COCTABIATH (POPMYJIBI HEOPTaHUUYECKUX W OPTaHUYECKUX
BCIIECTB, YPaBHEHUS XMMHUYECKMX pPEaKIHi, OOBICHATH HUX  CMBICI,
MHTEPIPETUPOBATHPE3YIBTATHl XUMHUUYECKUX IKCIEPUMEHTOB,

- copmupoBaTh HAaBBIKM TPOBEICHUS MPOCTEUINNX XUMHYECKUX
AKCIIEPUMEHTATILHBIX HCCICIOBAHUNA C COOJIOJEHHEM TMpaBmil 0O€30MacHOTO
oOpaIieHusIC BEIeCTBAMHU 1 J1a00paTOpHBIM 000PYI0BAHHUEM;
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00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/16.07 Xumus

cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

‘ cTp. 5u3z 27 l

IIepBsiit 3x3eMILTAP

| KOIUA Ne

- Pa3BUTb YMCHHA HCIIOJIL30BATH I/IH(l)OpMaHI/II-O XUMHYCCKOI'0O XapaKTCpa U3

Pa3INYHBbIX UCTOYHUKOB;

- chopMupoBaTh

YMEHUS

IIPOTHO3UPOBATH

HOCJIEACTBUSA  CBOEH

ACATCIIBHOCT W XHUMHWYCCKUX IIPHUPOIAHBIX, OBITOBBIX U IMPONU3BOACTBCHHBIX

IIpOLECCCOB;

- chopMupoBaTh MOHUMAHKE 3HAYMMOCTH JOCTIKCHUM XUMUYECKON HAyKU

Y TEXHOJIOTUH ISl pa3BUTHS COIMATILHON U MTPOU3BOJICTBEHHOM cdep.

Ili1anupyemblie pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTe/IbHON JUCHUILINHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Koa u HauMeHOBaHHEe

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJIMHBI

BBITIOJHATD TaKYI0 JCATCIBbHOCTD,

paccMaTpuBaTh €€ BCCCTOPOHHC,

CpaBHEHWUH,
00001IeHHS;
- OIIPEACIIATh
JIeATEILHOCTH,
IapaMeTpbl U

KpUTEpUU

IJIaHUPOBATb U CAMOCTOATCIIBHO

- UHTEpeC K Pa3IU4HbIM cdepam

npoQeCCHOHATIBHON
NeSITebHOCTH, Ognanenue
YHHUBEPCAITbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU  JICHCTBUSIMH:
a) 0a3oBbIE JIOTUYECKHUE
JIEUCTBUS:

- CaMOCTOSTEIBHO
dbopMynupoBaTh u
aKTyaJIu3UpOBaTh npobiemy,

- yCTaHaBJIMBATb CymeCTBeHHBIﬁ
IIPU3HAK WM OCHOBAaHUA IS
KjIaccupuKkauuu U

LeIn
3a/1aBaTh
1504

(popmupyembix Oo0mue JAucuunimHapHbie

KOMITeTEeH I (mpeaMeTHbIE)
OK 01. Beibupats B yactu TpyZ10BOro BOCIIMTAHUSA: |- BJIAJETh CUCTEMON XMMUYECKHX
CIOCOOBI pelieHus - TOTOBHOCTH K TPYAY, OCO3HAHUE | 3HAHUM, KOTOpas  BKJIIOYACT:
3a71a4 IIEHHOCTH MacTepCTBa, | OCHOBOIIOJIArarolue MMOHSATHS
npodeCcCHOHAILHON TPYIOIIO0ue; (XMUMHYECKUN  DJIEMEHT, aToM,
JIeSITEILHOCTH - TOTOBHOCTh K aKTHBHOM |3JIEKTpOHHAs 000J0YKa aToMa, S-,
MPUMEHUTEIBHO K JCSITEbHOCTH TEXHOJOTMUYECKOM | p-, O-3JIeKTpOHHBIC  OpOUTAIN
pa3IuYHBIM U COIMAIBHOW HaIpaBJIEHHOCTH, | ATOMOB, HOH, MOJIEKYJIa,
KOHTEKCTaM CIIOCOOHOCTH WHUILIUUPOBATH, | BATIEHTHOCT,

ANEKTPOOTPHULATENIBHOCTb,
CTENIeHb OKHUCIIEHUS, XUMUYECKast
CBSI3b, MOJb, MOJIIpHas Macca,
MOJIIpHBIA 00BEM, YTIIEPOAHBIN
CKEJIET, GbyHKIIMOHATBHAS
rpynmna, paavkan, U30Mepus,
M30MEpbI, TOMOJIOTHYECKUN P/,
TOMOJIOTH, YII1€BOI0PObI,
KHCIIOpOJ- M a30TCOAEpKaIUe
COCIMHEHMNS, OMOJIOTHYECKHU
aKTUBHBIE BellecTBa (yTIEBOJIBI,
KUPBI, Oenkn), MOHOMEp,
IIOJINMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COCIMHEHUS, KpHUCTaJNIMYecKas
pemieTka, THIOBI  XUMHYECKUX
peakuuit (OKUCIHUTENBHO-
BOCCTAaHOBUTEJbHBIE, 9K30-U
SHIO0TEPMUYECKHE, peakuuu
HOHHOTO  OOMEHa), pacTBOD,
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JOCTHIXCHHA,

POTHBOPEYUS
paccMaTpuBaeMbIX SIBICHUSX;
- BHOCHUTh  KOPPEKTHBBI
JESITEIIbHOCTb,
COOTBETCTBUE
LEIIsIM, OIICHUBATH
MOCJICICTBHI JCSITEILHOCTH,
- pa3BHUBAThH
MBIIICHUE npu
JKU3HEHHBIX TTPOOJIEM

NENCTBUA:

JeSATEIIbHOCTH,
paszpeleHus npodieM;
- BBISIBIISITD
CIIC/ICTBEHHBIE
aKTYyaJIU3UPOBATh
BbIABHUI'ATh TUIIOTE3Y

CBsA3HU

JUIs  JO0Ka3aTelIbCTBa
YTBEPKICHUH,
rapameTpbl u
peLIeHus;

xoze peleHus
pe3yibTaThl,

HOBBIX YCJIOBUSIX;

II03HABATENbHYIO
MPAKTUYECKYIO
KU3HEJEATEIBHOCTH;

u3 pasHbIX
o0JacTeii;

- BbBIIBUTAaTh
npeJiarath
Ioaxoabl 1 peI_HeHI/ISI;

HOBBIC

- BBIABJIATH 3aKOHOMCPHOCTH H

OLIEHUBATh
pe3yNIbTaToB
pHUCKH

KpeaTHUBHOE
pelLeHuu

0) 0a30BbIC HCCIICOBATEIBCKHE

- BJIQJETh HaBbIKAaMM Y4eOHO-
HCCIIEN0BATENBCKON U IPOCKTHOU
HaBbIKaMU

MPUYHHHO-
3ajauy,

pelIeHus, HaXOAUTb apryMEHTHI

CBOMX
3a/1aBaTh
KpUTEpUU

- AQHAJIM3UPOBATH ITOJYYCHHELIC B

3aJa4uu
KPpUTHUYCCKHU
OLICHUBATL UX JOCTOBCPHOCTD,
MNPOrHo3npoBaTb H3MCHCHUC B

- YMCTI) HepeHOCI/ITI) 3HAHUA B
oOactu

- YMCTb HHTCTPUPOBATH 3HAHUSA
IPECAMETHBIX

HJICH,
OpPUTHHAJIbHBIE

- CIOCOOHOCTD Ux

AJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS
JUCCOLAALNA,
BOCCTaHOBUTEb,
XUMUYECKON
XUMHUYECKOE
TEOpUH U
XUMHUYECKOT O
OpraHMYEeCcKHUX
bytneposa,
IEKTPOJINTUYECKON
JUCCOLMAlUY,  INEPUOANYECKUI
3akoH [[.1A. MenpaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUHN  SI3bIK  XUMUH,
(aKTOJIOrMUECKUEe CBEICHHUS O
CBOMCTBAxX, COCTaBe, IMOJYy4YECHHUH
u 0e30IaCHOM HCHOJIb30BAHUHU
BOXHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U
MIPaKTUYECKON NEeATENbHOCTH
4eJIOBEKa;  YMETb  BBIABIATH
XapaKTepHbIE MIpU3HAKU u
B3aUMOCBS3b M3YyYEHHBIX
MTOHATUH, IIPUMEHATH
COOTBETCTBYIOIIUE MOHSTHS INIPU
OIIMCAaHUU CTPOCHUS U CBOWCTB
HEOPraHUYECKUX u
OpraHMYECKUX BELIECTB U HUX
IIPEBPALICHN; BBISIBIISITD
B3aUMOCBS3b XUMHUYECKHUX
3HAHMW € TOHATUSAMU U
IIPEACTABICHUAMU OPyTrux
€CTECTBEHHOHAY4YHBIX
MIPEAMETOB;
YMETb
HAaUMEHOBAHMUSI
COCIMHEHUN  MEXIYHAapOJHOTO
COro3a TEOPETUYECKOMN 51
MPUKIaAHON XAMUHA u
TPUBUAJIbHbBIE Ha3BaHHUSA
BaXHEHMIINX BelecTB (ITHIIEH,
alleTWIeH, TIulepuH, QeHou,

OKUCJIUTENb,
CKOpPOCTh
peakuuu,

paBHOBecHE),
3aKOHBI  (Teopus
CTPOCHUS

Bemects  A.M.
Teopus

HCIIOJb30BaTh
XUMHUYCCKHUX
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HCIOJIb30BaHUS B | popMmanbaerum, YKCyCHast
M03HABATEJIbHOM M COLUMAJIbHOMU | KUCIIOTA, TJMLHWH, YrapHbIA Ta3,
MPAKTHUKE YIJICKUCIIBIN ras, aMMHUaK,

raimicHasi HM3BECThb, HETallleHas
W3BECTh, IIUThEBasg coda M|
JIPYTHX), COCTaBIATH (HOPMYIIBI
HEOPTraHUYECKHX u
OPraHUYeCKHUX BECIILIECTB,
ypaBHEHUS XUMHUUYECKHUX
peakiuii, OOBSICHITh MX CMBICI;
MOJITBEPK/IATh XapaKTEepHBIE
XHMHYCCKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIUMU
SKCIEPUMEHTAMU H  3alHCSIMHU
ypaBHEHUU XUMHUYECKUX
peaKuuii;

YMETh yYCTaHaBJIMBATh
MPUHAJIC)KHOCTD W3YYEHHBIX
HEOPraHUYECKHX u
OPraHUYEeCKHUX BCIIIECTB K
OIpEICIICHHBIM KJlaccaM u
rpymnmam COCIMHEHMI,

XapaKTEepU30BaTh HX COCTAB H
Ba)KHEHTIIIIE CBOMCTBA;
ONpeNeNsiTh BHABl XMUMHYECKUX
cBsi3ell  (KOBaJIGHTHasl, HWOHHAs,
MeTaJlIn4ecKas,  BOJOPOJHAsA),
TUTIBI KPUCTATUYECKUX PEIIECTOK
BCIIECTB; KJaccuuIupoBaTh
XHUMUYECKHE peakIuu;
chopMUpOBaTh MPECTABICHUS: O
XUMHYECKOM COCTAaBIISIOIICH
€CTECTBEHHOHAYUYHOM  KapTHHBI
MHpa, POJIM XUMUU B TO3HAHUH
SIBJICHUH MIPUPOIBI, B
(GOpPMHUPOBAHWHM  MBINIUICHUST U
KYJIbTYpPBI JUYHOCTH, ee
(GYHKIIMOHATBHOW TPaMOTHOCTH,
HEOOXOAUMOM  JIJIsi  pEIICHUS
MPaKTUYECKHUX 3amaq n
DKOJIOTHYECKH  O00OCHOBAHHOI'O
OTHOILIEHUSI K CBOEMY 3J0POBBIO
U TOPUPOJHOM cpene; yMETh
MIPOBOJIUTH pacyeTsbl 1o
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XUMHUECKUM  dopMylnaMm U
YpaBHEHUSM XUMHYECKHUX
peakiuuii ¢ UCHOJb30BAaHUEM
buznyecKux BEJIMYUH,
XapaKTepU3YIOIIUX BEIIEeCTBA C
KOJIMYECTBEHHOMN CTOPOHBIL:
Maccbl, oObeMa (HOpMaJbHBIC
yCJIOBHSI)  Ta30B, KOJUYECTBA
BEIIECTBA; UCIIOJIb30BATh

CHUCTEMHBIC XHMHNUYCCKHEC 3HAHHA

JUIsL  TIPUHSATHS  pelleHud B
KOHKPETHBIX KU3HECHHBIX
CUTYaIlUsX, CBSI3aHHBIX c

BCIICCTBAMU U UX ITPUMCHCHUCM

OK 02. Ucnosib30BaTh
COBpPEMEHHBIC
CpeICTBA MOUCKA,
aHajamu3a u
UHTEPIIpETaluU
uHpOpMaLnH, U
nH(pOpMallMOHHbBIE
TEXHOJIOTHH JIJIs1
BBITIOJTHEHHUSI 3a/1a4
npodecCHOHAIbHON
JESITEIbHOCTH

B oGnmactu HEHHOCTH HAY4YHOI'O

MO3HAHUS:
- c(OpPMUPOBAHHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HaYKHU u
00LIECTBEHHOMN IPAKTHKH,
OCHOBAHHOTO Ha Jasnore
KYJBTYD, CIIOCOOCTBYIOIIETO
OCO3HAaHHMIO CBOEr0 MecTa B

MTOJIMKYJIETYPHOM MHUPE;
- COBEPIIECHCTBOBAHUE SA3BIKOBOU
M YNTATEIbCKOM KYJIBTYpHl Kak

CpencTBa B3aUMO/IICTBUS
MEXIy JIOAbBMH U TO3HAHUS
MUDA;

- OCO3HAaHHE LIEHHOCTH HAY4YHOU
JIeATEIIbHOCTH, TOTOBHOCTb

OCYIIECTBIISITh  MPOEKTHYIO U
HCCIJIEI0BATEIBCKYIO
JeSITeIbHOCTh MHAWBHUIYAJIbHO U
B TpYIIIIE;

OBiaseHue yYHUBEpPCAJIbHBIMHU
Y4eOHBIMH I03HABaTeIbHBIMH
AeHCTBUAMM:

B) padoTta ¢ nHdopManmeii:

- BJIQJICTh HABBIKAMU IOJYUYECHHUS
uHpOpMAllUM U3  UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIILHO

- yMeTh  IUIaHUPOBAaThb U
BBITIOJIHATH XUMHYECKUN
SKCIIEPUMEHT (mpeBparleHus
OpPraHUYEeCKHX  BEUIECTB  IpHU
HarpeBaHuM, MOJIYyYEHUE ITUIICHA
W  U3YyYEHHE €ro  CBOMCTB,
KaueCTBEHHbIE  pEakluu  Ha

aNBJCTU/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypanus OelKoB
Npd  HArpeBaHWHW,  [BETHHIE
peakuuu  OenKoB;  MPOBOAMTH
peakiM ~ HMOHHOTO  OOMEHa,
omnpenensaTb  Cpeay  BOAHBIX
pacTBOpOB, KayeCTBEHHBIC
peakuuu Ha cyiabdar-, KapOoHaT-
U XJIOpUJ-aHUOHBI, Ha KaTHOH
aMMOHMS; pemarhb
OKCIIEpUMEHTAIBHBIE 3a/1a4d 110
TeMaM "Metansr" u
"Hemetanbl") B COOTBETCTBUU C
IpaBUIaMHU TEXHUKU
0€30MMacHOCTH MpU OOpaIIeHUU C
BEIIECTBAMH M JIAOOPAaTOPHBIM

000pyIOBaHWEM; TIPENICTABIATH
pe3ybTaThl XUMHYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YPaBHEHHH  COOTBETCTBYIOIUX
peakuuii U QopMyIMpOBaTh
BBIBOJBI HAa  OCHOBE  3THUX
pE3yJIbTaTOB; - YMETh
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cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 cTp. 9 u3 27 IlepBblii 3K3eMILIIP KOIIUANe
OCYIIECTBIISITh TOWUCK, aHaJH3, | aHAJIM3UPOBATh XUMHYECKYIO
CHUCTEMAaTH3AIUIO U | MH(pOpMaIio, MOJy4aeMyr U3
UHTEpIIpeTalui0  MHGOPMAIUH | pa3HbBIX HCTOYHUKOB (CpEICTB
pa3nuYHBIX BUAOB M (opMm|maccoBoil uH(poOpManuH, CceTh
MpeJICTaBJICHHUS, WuTepHer u apyrue); - BiIaJeTh
- CO3/1aBaTh TEKCTHI B PA3IMYHBIX | OCHOBHBIMH METOJaMU HAYYIHOTO
dbopMaTax ¢ y4yeToM Ha3zHAUEHHUS |[1O3HAHUS BEIIECTB u
uH(popManun u [EJICBOU | XUMHUYECKUX SIBJICHUI
ayJIMuTOpHH, BbIOMpas | (HabOr0IeHHE, HU3MEpEHHUE,
ONTUMAJIbHYIO (GopMy | IKCTIEPUMEHT, MOZCITUPOBAHHE);
MPEJICTABICHUS U BU3YAIH3allMH; |- YMETh MPOBOJUTH PAaCUeThl MO
- OLEHWBATh JOCTOBEPHOCTbH, | XUMUYECKUM  (opmyram  u
JETUTUMHOCTh HH(pOpMaLIUU, €€ |ypaBHEHUSIM XUMHYECKHUX
COOTBETCTBUE  MPABOBBIM W |[pEaKIUid C  HCIOJIb30BAHUEM
MOpaIbHO-ITHUECKUM  HOpPMaM; | pU3NYECKUX BEJINYMH,
UCII0JIb30BATh CPE/ICTBA | XapaKTEepU3YIOLUX BEIIECTBA C
UH(OPMALIMOHHBIX 1 | KOJIMYECTBEHHOU CTOPOHBI:
KOMMYHUKAIIMOHHBIX Maccel, oObeMa (HOpMaJbHBIC
TEXHOJIOTHi1 B pEIlIeHUH | yCIIOBHS)  ra3oB,  KOJIWYECTBa
KOTHUTHBHBIX, BEIIICCTBA,; HCII0JIb30BATh
KOMMYHHUKATHBHBIX U | CUCTEMHbBIE XMMHMYECKHE 3HAHUS
OPraHW3aIlMOHHBIX  3a7ad  C | TPUHATUS  pEIICHHA B
co0uTro/IeHeM TpeOOoBaHUM | KOHKPETHBIX KUIHEHHBIX
SPTrOHOMUKH, TEXHUKH | CHTYaITUsX, CBSI3aHHBIX c
0€30macHOCTH, TUTHEHBI, | BEIIIECTBAMH U UX IPUMEHEHHEM
pecypcocOepekeHusi, TMPaBOBBIX
U DTUYECKUX  HOPM, HOPM
HMH(OpMaLIOHHON
0€30ITaCHOCTH;

- BJIA/IETh HaBBIKaMHU
pacrno3HaBaHUs u 3aIUTHI

nH(popMaluu, UHPOPMAITMOHHOMN
0€30IMaCHOCTH JIMYHOCTH;

OK 04. DpdexTrBHO
B3aUMO/IEIICTBOBATH U
paboTaTh B KOJIJIEKTUBE
U KOMaH e

- TOTOBHOCTH K CaMOpa3BI/ITI/IIO,
CaMOCTOSITEIIbHOCTH u
CaMOOIPENEIEHUIO;

-OBJIaJICHUE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATEIILCKOM, TPOEKTHOM
W COIMAJIbHOM  JIeATENILHOCTH,

OsnageHue YHUBEPCAIbHBIMHU
KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) COBMeCTHas JIeATeIbHOCTD:
- TIIOHHMMaTh W WCIIOJIb30BaThH

-  yMeThb  IUIAHUPOBaTh W
BBITOJIHATh XUMHUYECKHUN
SKCIIEPUMEHT (npeBparteHus
OpraHMYECKUX  BELIECTB  IpHU

HarpeBaHuu, NOJy4yeHHe ITUIIEHA
U U3Y4YEHHE €ro  CBOIICTB,
KaueCTBEHHbIE peaKLuu Ha
aJIbJIETUJIBI, KpaxMall, YKCYCHYIO

KHCIIOTY; JIeHATyparus OelIKoB
npu HarpeBaHuH, LIBETHEIE
peakuu  OENKOB; MPOBOAUTH
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IIepBsiit 3x3eMILTAP

KOITHA Ne

MPEUMYIIECTBA KOMAHIHOW W
WHUBUIYAIBHON pabOTHI;

- NPUHUMATH LIEJTU COBMECTHOM
JIeATEeTbHOCTH, OPraHU30BBIBATh
U KOOPJMHHPOBATH JIEUCTBHS 10
€¢  JOCTIDKCHHIO:  COCTAaBIISTH
IJIaH JCHCTBUM, pacrpeneisiTh
poiM ¢ y4eTOM  MHEHHH
Y4aCTHUKOB 00CyXKIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;
- KOOPJIWHUPOBATh M BBIMOJHATH
paboTy B YCIOBHSIX pEalIbHOTO,

BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS; -
OCYIIECTBIISATh MTO3UTUBHOE
CTpaTeruuyecKoe IOBEJCHHE B
pa3IMYHbIX CUTYyalHUsX,
HPOSIBIISTH TBOPYECTBO U
BOOOpaxeHue, OBITh
MHUIMATUBHBIM Osnanenue
YHHUBEPCAITbHBIMU

PETYJIATUBHBIMU IE€HCTBUSMU:
r) mnpuHsATHE ce0si U Apyrux
THOJEN:

-  NpPUHUMATh  MOTHBBl U
apryMeHThl JIpyTUX Jroed mpu
aHanmm3e pe3yJIbTaToB
JeSITebHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPaBO
JpyTuX Jrojel Ha OIUOKH;

HOHHOIO  OoOMeHa,
OMpEACNATh  CPeAy  BOJHBIX
pacTBOpOB, KaueCTBEHHbBIC
peaknuu Ha cyibdar-, KapOoHaT-
U XJOpUI-aHUOHBI, HAa KaTHOH
aAMMOHUSI; pemiarb
AKCIIEPUMEHTAJIbHBIE 33/1a4u 10
TeMam "Meramibt" u
"Hemeramisl'") B COOTBETCTBUH C
MIpaBUIIAMHA TEXHHUKHU
0€30IacHOCTH TIPU OOpaIECHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM

peakumn

o0opysoBaHUEM; MPENICTaBIATh
pe3yJIbTaThl XUMHYECKOTO
JKCIIepUMeHTa B (hopme 3amucu
YPaBHEHUH  COOTBETCTBYIOIIMX
peaknuii  u  QopmMyIHpoOBaTh
BBIBOJIBI HAa  OCHOBE  3THX
pe3yiabTaTOB

- pa3BUBaTh CIOCOOHOCTh

NOHUMaTb MHP C  TO3MLHUHU

JPYTroro 4yejoBeKa
OK 07. CogeiictBoBath B o0mact  3K0JIOTrHYECKOro | c(hOpMHUPOBATH MPEICTABICHUS: O
COXPAaHEHHUIO BOCIIMTaHUSA: XUMHYECKON COCTABJISIFOLIEN
OKpYXarollen cpenpl, |- c(OPMHPOBAHHOCTH | €CCTECTBEHHOHAYYHOM  KapTHHBI
pecypcocOepeKeHNI0, | 3KOJIOTMUECKON KyJIbTYpBI, | MHpa, POJIM XHMHUU B TO3HAHUU
INPUMEHSTH 3HaHUS 00 |MOHMMAaHUE BIUSHUS COLMATBHO- | ABJICHUN PUPOIbI, B
M3MEHEHUU KJIMMaTa, |3KOHOMHYECKHX IPOLECCOB Ha|(opMHpOBAaHMM MBIIUIEHUS U
HPUHIUITBL COCTOSIHUE MIPUPOAHON U | KYJIBTYpbI JUYHOCTH, ee
OepexIIBOro COLIMAJILHOM CpeJbl, OCO3HAHUE | QYHKIIMOHATIBHOW TI'PaMOTHOCTH,
IIPOU3BO/JICTBA, r7100a1bHOTO XapakTepa | HEOOXOIUMOM Ui peleHHs
3¢ (HeKTUBHO 9KOJIOTUYECKHUX po0JieM; | MPaKTHYECKUX 3a1a4 "
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Bepcus noxymenra - 1 ctp. 11 u3 27 [lepBsiit 3x3eMILTAP KOIMUA Ne
JI€ICTBOBATH B IUTAHUPOBAHKUE U OCYIIECTBIICHHUE | 3KOJIOIMYECKM  00OCHOBAHHOTO
YpEe3BbIYANHBIX JICUCTBUM B OKPYXKAIOLIEH Cpelie | OTHOLIEHUs K CBOEMY 3J0pPOBBIO
CUTYyaLUAX Ha  OCHOBE 3HAaHUA eIl (M IPUPOJHOM cpene; yMeThb

YCTOMYHBOTO pa3BUTHS | COOTIOAATH IIpaBHIIa
YeJI0BEUECTBA, aKTHUBHOE | 9KOJIOI'MYECKH 11€JI€CO00pa3HOro
HEIIpUATUE JIeCTBUH, | TOBeleHUsI B OBITY U TPYIOBOM
IIPUHOCSALIMX BPEJ OKPYKAIOLIEH | 1eATEIbHOCTU B LEesAX
cpene; COXpPaHEHHUsI CBOETO 3/0POBbS H
- yMeHue IIPOrHO3MPOBATh | OKPY’KAOLIEN IPUPOIHON Cpeabl;
HeOJIaronpusITHbIE YYHUTHIBATH OIaCHOCTH
JKOJIOTUYECKHE IIOCJIEICTBHS | BO3AECHUCTBUS Ha JKUBBIE
IPEANPUHUMAEMBIX  JIEUCTBUH, | OpraHU3MBbI OIPEJIEIICHHBIX
[IpeA0TBpallaTh UX; BEILECTB, [IOHUMAs CMBICII
- pacipeHue OIIBITA | TOKA3ATENS MIpeAEIbHON
JESATEIIBHOCTH  9KOJOTMYECKOH | AOIYCTUMOM KOHLIEHTpALUK
HaIlpaBJIECHHOCTH; OBJIAJICHUE

HaBbIKAMU yueOHo-

HCCIIE0BATENBCKOM, IIPOEKTHOU

Y COLMAIbHOMU JESITEIbHOCTH;

2. CTpyKTYypa U cojiep:KaHue JUCUHIIHHbI

2.1. O0bemM TUCUMILIUHBI U BUAbI Y4e0HOI padoThI

Bun yue6Hoi1 padboThI O0bem yacoB
MaxkcumanbHasi ydeOHas Harpy3Ka (Bcero) 72
Oo0s13aTesbHASI AyTUTOPHAS y4eOHasi HATPY3Ka (BCero) 72
B TOM YHCJIE:
OcHOBHOE coiep:kaHHe
TeopeTnueckue 3aHsITUS 44
[[pakTHuecKkue 3aHATUs 24
IIpodeccnoHaAILHO-OPUEHTHPOBAHHOE COAECPKaHUE 4
TeopeTrueckue 3aHATHS 2
[[pakTHueckue 3aHATUS 2
IIpome:KyTOUHASI aTTECTALUSA -
Juddepennmpopannblii 3auet (2 cemectp)
NTOI'O 72
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2.2. TemaTuyecKMi IJIAH M COAEPKAHUE TUCIUTITHHBI
Oo0bem
, aKaj.
4./ B
Koanl
TOM .
KOMIEeTeHIIUI
Yyuciie
Conep:kanue y4eOHOT0 MaTepHuaJa B M JIHYHOCTHBIX
(ocHOBHOe 1 IPO(ecCHOHATBHO- pe3yJIbTaToB,
HaumenoBanue dopme
OPHEHTHPOBAHHOE), JTA00PATOPHbIE U ¢dopmupoBanu
pa3aesioB U TeM . NMpaKT
NpaKTHYECKHe 3aHATHS, NPUKIATHoi | - 10 KOTOPBIX
MOAYJb (IPH HAJIMYMH) i CrocoocTByeT
3JIeMeHT
NMOATroT
NPOrpaMmbl
OBKH,
aKaj.
q,
Pazgen 1. OCHOBBI CTPOEHUS BelIECTBA 10
Tema 1.1. OcHOBHOE coJiep:KaHue 10 OK 01
CtpoeHnue atoMoB | JI Nel 4
XUMHYECKHX CoBpeMeHHasi MOJIeTIb CTPOCHHSI aToMa.
3JIEMEHTOB U npupoja | CUMBOJIUYECKHIA SI3BIK XUMUH.
XUMHYECKOMN CBSI3U XUMHYECKUN  DJIEMEHT.  DJIEKTPOHHAs
koH(purypauust atoma. Kiaccudukamms
XUMHYECKHX  daementoB (S-, p-, d-
DIIEMEHTHI).  BajeHTHble  DIEKTPOHBI.
BanentHocTh.  DNeKTpOHHAs  mpuUpojaa
XUMHUYECKOH CBSI3U.
JI No 2 DnextpooTpunaTebHOCTh. Buibt
XUMHUYECKOH CBS3M (KOBaJIeHTHAs!, HOHHAS,
MeTaJuIMuecKasi, BOJOPOJAHAs) U CIIOCOOBI
ee 0OpazoBaHus
IIpakTH4eckue 3aHATHSA 4

[Tpaktnueckast pabora Ne 1 Pemenue
3alaHUi Ha HCIIOJIb30BAHUE XUMHUYECKOU
CUMBOJIMKM W Ha3BaHUU COEJUHEHUHN I10
HOMEHKJIAType MEXAYHApOJHOIO COH3a
TEOPETUYECKOW W TPUKIATHON XUMHU U
TPUBHUAIIBHBIX HA3BaHUM ISl COCTABIICHUS
XUMUYECKHX  (OpMyln  JIByXaTOMHBIX
coeIuHEHUN  (OKCHJOB, Cynb(pHIOB,
TUAPUIOB 51 T.I.) " IPYruX
HEOPraHUYECKUX COCIUHEHHUH OTIEIbHBIX
KJIaCCOB.

[Tpaktuyeckas padora Ne 2 Ilpaktuueckue
3a/IaHNsI HA YCTAHOBJICHHME CBSI3HM MEXAY
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KOITHA Ne

CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB u MEPUOINYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKUX
JJIEMEHTOB M MX  COEAUHECHHH B
COOTBETCTBUU c MIOJIOKEHUEM
ITeproanyecKoil CUCTEMBI.

Tema 1.2.
[Tepuonnueckuii
3akoH 1 Tabauna .M.
Menpaeneena

OcCHOBHOE co/Iep:KaHue

OK 01

JI. Ne 3 [TIlepuogmueckass cucrema
XUMHYECKUX 2JIEMEHTOB JI.1.
Menneneena. dusznueckuit CMBICTI
[Teprnoguueckoro 3aKOHa JI.1.
Menneneesa. 3aKOHOMEPHOCTH
W3MEHEHMS CBOICTB XHUMHYCSCKHX
9JIEMEHTOB, 00pa3yeMbIX WMHU TMPOCTBIX U
CJIOKHBIX BEIISCTB B COOTBETCTBHHU C
IMOJIOKEHHEM XHMHYECKOTO DJIEMCHTA B
[Tepuoauueckoit CHCTEME.
MupOBO33pEHUECKOE U HAYYHOE 3HAUYCHUE
[Tepunoguueckoro 3aKOHa JI.1.
Menaeneena. [TIporuo3sl A.N.
MeHneneena. OTKpBITHE HOBBIX
XHUMUYECKHX 3JICMCHTOB. Pemenne
MPaKTUKO-OPHUEHTUPOBAHHBIX
TEOPETUUECKHAX 3aIaHUI Ha
XapaKTEPU3aALUI0 XUMHUUYECKUX 3JIEMEHTOB
«Mertajumyeckue /  HEMETaJIMYECKHE
CBOICTBA, AIEKTPOOTPULIATEIIBHOCTD
XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHUU C
nX ANEKTPOHHBIM CTPOEHUEM u
MOJIO)KEHUEM B TEPUOJUYECKON CHCTEME
XUMHYECKHX SJIEMEHTOB JI.1.
Menpenaeena

OK 02

Pa3nen 2. XuMu4yeckue peakuuu

12

Tema 2.1. Tumsl
XUMUYECKUX pPeaKui

OcHoBHOE COoACPKAHUEC

10

OK 01

Jlekust Ne 4 Knaccudukauus U THIIBI
XMMHAYECKHX  pEaKUuid C  ydacTHEM
HEopraHuueckux BemecTB. CocTaBieHHUE
ypaBHEHUU peakuui COEJIMHEHMUS,
pas3yioKeHus], 3aMelleHus, OOMeHa, B T.4.
peaxuuit rOpeHus, OKHCJICHUS-
BOCCTAHOBJICHMUSI.

VpaBHEHHSI OKHCJIEHUSA-BOCCTAHOBIICHMS.
Crenenp  okucnenus. OKuCIHUTENb U
BOCCTAHOBUTEIIb. CocraBieHue "
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KOITHA Ne

YpaBHHUBAHUEC OKHCIINTCIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKunﬁ METOJO0M
QJICKTPOHHOI'O Oananca. OKHCIUTEIBHO-
BOCCTAHOBUTCIIBHBIC PCAKIIMU B IIPUPOJC,
IMPOU3BOJCTBCHHBIX npouneccax n
KU3BHCACATCIBHOCTH OPraHn3MOB

IIpakTnyeckue 3aHATHS

[TpakTrueckast pabora Ne 3
KonuuecTBeHHbIE OTHOIIEHUS B XUMUHU.
OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHM W pacyeTbl IO YPaBHEHUSIM
XUMHUYECKUX PEaAKIUM.

[Tpaktuueckass pabora Ne 4 Monb Kak
eIMHULA KOJIMYECTBA BELIECTBA.
MonsipHast Macca. 3aKOHBI COXpaHCHHS
MAacchl U SJHEPrUU. 3aKOH ABOTaJpo.
[Tpaktuueckast pabora Ne 5 ModsipHblit
00beM ra3zoB. OTHOCHUTENbHAS IJIOTHOCTb
ra3os.

[TpakTnueckass padora Ne 6 Pacuersl 10
YpaBHEHUSAM XUMHUYECKHX peakuui ¢
HCII0JIb30BaHUEM Macchl, o0bema
(HOpMaIbHBIE YCIIOBHSI) Ta30B, KOTUYECTBA
BEIIECTBA

Tema 2.2.
DIEeKTPOTUTHIECKA
JIACCOLHAITHAS
MOHHBII 00MeH

A
n

OcHoBHOE coaepKaHue

OK 01

JI. Ne 5 Teopus 53IEKTPOIUTHYECKOU
muccoupanuu.  MoHBL.  DIEKTPOJIMTSHI,
HEDJICKTPOJINTHIL. Peakuyn  HOHHOrO
oOmena. CocraBieHHe peakUUil MOHHOTO
oOMeHa MyTeM COCTaBJIEHUS MX MOJHBIX U
COKpPAILIEHHBIX  HOHHBIX  ypaBHEHUH.
KucnotrHo-ocHOBHBIE peakiuu. 3agaHus
Ha COCTaBJICHUE MOHHBIX PEaKIUi

OK 04

Pasnen 3. Ctpoenue u

cBoOiicTBa HCOPraHU4YECCKHUX BCIIECCTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

u

OcHoBHOE COoACPKAHUEC

OK 01

Jlekumss Ne 6 Ilpenmer HeopraHudeckoi
xumun. Knaccudukanuss HeopraHHIeCKuX
BelecTB. [IpocThie U CI0XKHBIE BEILECTBA.
OCHOBHBIE KJIAaCChl CIIOKHBIX BEILECTB
(oKcUABI, TUAPOKCHUIBI, KHUCIOTBI, COJIH).
B3anMocCBs3p HEOPraHWYECKUX BEIIECTB.
ArperarHblie COCTOSTHUS BEIIECTBA.
Kpucrannmaeckue n amop¢HbIe BEmIecTBa.
Jlekimst Ne 7 Tumbl KpHUCTAIIMYECKUX

OK 02
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Old

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/16.07 Xumus

cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 15 u3 27 l IlepBblii 3K3eMILIIP

KOITHA Ne

pelIeToK (aromHas, MOJIEKYJISIpHas,
WOHHas, MeTaJuTndecKas).

3aBUCUMOCTh (bU3UIECKUX CBOICTB
BEIIECTBA OT THUMA KPUCTAJUIMUECKOU
pemeTku.  3aBUCUMOCTb ~ XUMHYECKOU
AKTUBHOCTH BEIIECTB OT BUJa XUMHUYECKOU
CBSI3M UM TUIA KPUCTAIUIMYECKON PELIETKH.
ITprunHBl MHOrooOpa3us BEIIECTB

Tema 3.2. ®wusuko-
XUMHYECKHE CBOMCTBA
HEOPraHUYECKHUX
BCIICCTB

OcCHOBHOe co/Iep:KaHue

OK 01

JI Ne 8 Meramnbl. O6mue Gu3udeckue u
XHUMHUYECKHE CBOWCTBa METAaJLIOB.
CriocoObI ToTydeHus. 3HaYCHUE METAJIIOB
u HEMETaJIJIOB B pUPOJIC u
KHU3HEICATEIIEHOCTH YenoBeKa U
opranu3MoB. Koppo3usi MeTayuioB: BHIbI
KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT
KOPpO3HHU

OK 02

JI Ne 9Hemeramsl. O0mue Gpu3nveckue u
XUMHYECKHE CBOICTBA  HEMETAJIOB.
Tunuuneie cBolicTBa HeMeTawioB IV— VI
rpynn. Knaccudukanuss 1 HOMEHKIAaTypa
COCIMHEHUN HeMeTamioB. KpyroBopoThI
OMOTEeHHBIX JIEMEHTOB B IPUPOJIE

JI Ne 10 Xumuyeckue CBOMCTBA OCHOBHBIX
KJIacCOB HEOPraHUYECKUX BEILIECTB
(OKCHAOB, TUIPOKCUIOB, KUCIIOT, COJIEH U
Ap.).

JI Ne 11 3axkoHOMEpPHOCTH B H3MEHEHUU
CBOMCTB MPOCTBIX BEUIECTB, BOJOPOJHBIX
COCIMHEHWH,  BBICIIUX  OKCHAOB W
TUAPOKCH]T

Tema 3.3.
Unentuduxanms
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOE COoACPKAHUEC

OK 01

HpaKTuquKue 3aAHATHSA

OK 02

[TpakTrueckas pabota Ne 7
«MnenTudukanus HEOPTaHUYECKUX
BEIIIECTBY.

[TpakTnueckas padorta Ne 8

Pemenne sKCHepUMEHTANBHBIX 3a/ad IO
XUMHYECKHM CBOWCTBAM METaUIOB U
HEMETAJIOB, IO  PAcClO3HaBaHHUIO U
MOJYYECHUI0 COCIUHEHUHW METAIIOB U
HEMETaJIJIOB.

[TpakTrueckast pabora Ne 9
W nentudukanms HEOPraHMYeCKUX

OK 04
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/16.07 Xumus

cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 16 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

BEIIIECTB C MCIIOJIb30BAaHUEM HUX (U3UKO-
XUMHUYECKUX  CBOMCTB,  XapaKTEpPHBIX
KAaYECTBEHHBIX PEaKLIAM.

KadecTBeHHble peakuuu Ha cyabdat-,
KapOOHAT- M XJIOPUJ- AHUOHBI, HA KaTUOH
AMMOHHSI

Pasznea 4. Ctpoenne u

CBOMCTBA OPraHu4€¢CKHuX BEIICCTB

24

Tema 4.1.
Knaccudukanus,
CTpOCHHE 5
HOMEHKJIaTypa
OpPTaHWYECKHUX
BEILIECT

OcHoOBHOe€ coJepKaHue

OK 01

JI. Nel2  TlosBneHme U pa3BUTHE
OpPraHMYeCKOM  XMMHM  KaKk  HayKwu.
[Ipenmer opranuveckoi xumuu. Mecto u
3HAYEHUE OPraHUYECKON XMMHUH B CUCTEME
€CTECTBEHHBIX HAYK.

Jlexmus Ne 13

XUMHUYECKOE CTPOCHHE KaK IMOPSIOK
COEIMHEHUS AaTOMOB B MOJIEKYJIE COIJIACHO
nX BaJeHTHOCTH. OCHOBHBIE ITOJIOKCHMS
TEOpUH XHUMHYECKOTO CTPOECHUSA
OpraHUYEeCKUX COEeIMHEHUN AM.
byrneposa. YrnepoaHsii CKeJIeT
OpraHWYEeCKOM MOJEKYNbl. 3aBUCUMOCTb
CBOMCTB  BCIIECTB OT XHMHYECKOIO
CTPOEHUSI MOJIEKYIL.

Jlexmusa Ne 14

N3omepus u u3omepsl.

[TonsiTie O (QYHKIMOHAIBHOW TpymIe.
Pagukan. [lpuHnumsr — kmaccuduxaniu
OpPraHUYECKUX COCMHECHU.
MexnynaponHas HOMEHKJIaTypa i
MPUHIIMIBI HOMEHKJIATYpbl OPraHUYECKUX
CO€IUHEHMH.

Jlexmmg Ne 15

[TonsTue 00 a30TCoJepKaALIUX
COCIMHEHUAX, OUOJOTHYCCKU aAKTHBHBIX
BelecTBax (yriieBojax, >kupax, Oenkax u
JIp.), BBICOKOMOJICKYJISIPHBIX COSAMHEHUSIX
(MOHOMEp, OJTUMED, CTPYKTYPHOE 3BEHO)

OK 02
OK 04

IIpakTnyeckue 3aHATHS

[TpakTrueckast pabota Ne 10
Howmenkmarypa OpraHNU4YeCKHUX
COEMHEHU I OTIENBHBIX KJIaCCOB
(HachIIICHHEBIE, HEHACHIIICHHBIC "
apoMaTUYeCKUe YIIEBOJOPOJbI, CIHUPTHI,
beHosl, QJTBJICTU/IBI, KETOHBI,
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Old

Muno6puayxu Poccun

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouas nporpamMma JUCHUTUINHBI

O/16.07 Xumus
cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE
Bepcus noxymenra - 1 ctp. 17 u3 27 l [lepBsiit 3x3eMILTAP KOITUA Ne

KapOOHOBBIC KMCJIOTHI H JIp.)

CocraBieHHue TOJHBIX W COKPALICHHBIX
CTPYKTYPHBIX ~ (OPMYJT  OpraHMYECKHX
BEIIECTB OTJICJIBbHBIX KJIACCOB, MCIOJb3Ys
UX Ha3BaHUS IO CHUCTEMAaTHYECKOW U
TPUBUAJILHOM  HOMEHKJAType (ITHIIEH,
alleTUJICH, TIIUICPUH, beHom,
dopmanbaerun, YKCyCHasi ~ KHUCIIOTa,
riuiuH). Pacuetsl nipocrteiinield GopMyiibi
OpPraHWYeCKON MOJIEKYJIbI, HCXOIs U3
AIIEMEHTHOT0 cocTana (B %)

Tema 4.2. CsoiicTtBa
OpPraHUYECKUX
COEIMHEHUU

OCHOBHOe co/Iep:KaHue 8 OK 01
Jlexims Ne 16 Du3HKO-XMMHYECKHE OK 02
CBOWCTBA  OPraHUYECKUX  COCIUHEHUH OK 04
OTIEIbHBIX KJ1aCCOB (ocobeHHOCTH

KJIaccu(UKaM ¥ HOMEHKIIATYPbl BHYTPHU
KJlacca; TOMOJIOTMYECKUH psag U oOmas

dopmya; U30Mepus; ¢busnveckue
CBOMCTBA; XHUMUYECKHUEe CBOMCTBA;
CHOCOOBI  TIONYYEHHUs):  MpeaesbHbIe

YIIEBOAOPOAbI (ANKaHBI M ITUKIOATIKAHBI).
['openne Merana Kak OJIMH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIA B MPOMBIIIIEHHOCTH U
OBITY.

Jlexmms Ne 17

CBoiicTBa MNPUPOJHBIX  YTIEBOIOPOJOB,
HaxOXKJICHUE B NPHUPOAEC M MNPUMEHEHUE

aJIKaHOB;
— HempeJeNnbHbIe (AJIKCHBI, AKHUHBI U
EU'IKaI[I/ICHI)I) n apOMaTI/I‘-IGCKI/IC
yIJIeBOAOPOAbl. ['opeHue aneTuicHa Kak
NCTOYHUK BBICOKOTCMHepaTypHOFO
TUTAMEHH TSI CBAPKH U PE3KH METAJIOB

Jlekiius ~ Ne 18 kwmcmopojcoaepxkanie 2

coeuHeHuss  (coupTel U (PEeHOIBI,
KapOOHOBBIE ~ KHCIOTBI U 3QupHI,
aJbJIETUIBl U KETOHBI, JKUPBI, YIJIEBOIBI).

[IpakTrHueckoe IIPUMEHEHUE
STUJIICHIVIMKONS,  IJIMLEpUHa,  (eHoma.
[Ipumenenue dbopmainberua,

aneTajgbleruia,  yKCYCHOM  KHUCIJOTHI.
Mpbuta Kak CoOJM BBICHIMX KapOOHOBBIX
KHCIIOT. Morolue cBOMCTBA MbIIa

Jlexuus Ne 19 a30TCOJICPIKAIIIHE 2
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/16.07 Xumus

cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra -

1

‘ ctp. 18 u3 27 l IlepBblii 3K3eMILIIP

KOITHA Ne

COCAMHCHU (aMI/IHBI n aMHWHOKHCIIOTHI,

Oenkn). BricokomonekynspHbie
COEJMHEHUs (cuHTEeTHYECKHE u
OMOJIOrMYECKU-aKTUBHBIE). Momnowmep,
HOJIMMED, CTPYKTYpPHOE 3BEHO.

[Tonmumepusanus 3TWIEHA Kak OCHOBHOE
HAIIPABJICHUE €T0 UCIIOJIb30BAHMS.
I'eneTndeckass CBs3b MEXKIY KilaccaMu
OpPraHMYECKUX COECAUHEHUN

Tema 4.3,
WNnentudukanys
OpPTaHHYECKHUX
BEIIECTB, 1504
3HAYEHUE 51
MIPUMEHEHHUE B
OBITOBOM nu
MIPOU3BOCTBEHHOM
eI TENLHOCTH
YyeJI0BeKa

OcHoBHOE CoACpKaHUE

OK 01

Jlexkuimss  Ne 20  buoopranuueckue

COCUHEHMUS. IIpumenenune U
Ouosornveckas pOJIb YIJICBOJIOB.
OkucieHre  yriieBoJloB —  HCTOYHHUK

SHEPTUM JKUBBIX oOpraHu3MoB. Oobmactu
MPUMEHECHHS aMHHOKUCTOT. [IpeBparenus
O€ENKOB UL B OpraHmsme.
buonoruueckue byHKIIN OEIKOoB.
buonornveckue ¢GyHKuu Kupos. Poib
OpTraHWYECKOH  XUMHUU B  PCUICHHUH
po0JIeM UIIEBOI 0€30MacHOCTH

OK 02
OK 04

Jlexmms Ne 21

Ponb opranmdeckoll XUMHH B pEUICHUH
npoOJIeM SHEPreTHUecKo 0e30MacHOCTH,
B Pa3BUTUU MEAMIIMHBI, CO3JJAHUU HOBBIX
MaTepUajIOB, HOBBIX MCTOYHHKOB YHEPTUU
(ampTEepHATUBHBIE WUCTOYHHKU DSHEPTHUH).
OmnacHOCT,  BO3JCHCTBHS HA  JKUBBIC
OpraHW3Mbl ~ OPraHUYECKHX  BEIIECTB
OTIENbHBIX  KJaccoB  (yIJeBOJOPOJbI,
CIUpThI, (EHONBI, XJIOpPOpPraHuYecKue
MIPOU3BOJTHBIC, ATBJIETHIIBI U JIP.), CMBICIT

IIpakTHYecKHe 3aHATHA

[TpakTyeckas padora NelO

CBolicTBa  OpraHMYECKUX  COCIMHEHHUH
OTIENBHBIX KJIAcCOB (TpUBHAJBbHAS W
MEXTyHapOAHAs HOMEHKJIATypa,
XHUMUYECKHE CBOIICTBa, CIIOCOOBI
NOJIy4deHHUs): TpefesibHble (aJKaHbl U
[UKIIOAJIKAHBI ),

HerpesaenbHble  (aJKeHbl, aJIKUHBI U
aJIKaINEHBbI)

apOMaTUYECKHUE YTIIEBOJOPO/bI, CIUPTHI U
¢deHosbl, KapOOHOBBIE KHCIOTHI U 3PUPHI,

© ®IrBOY BO «Uen'V»




Old

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/16.07 Xumus

cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 19 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

QIbJEruAbl U KETOHBI, aMHUHBl U
AMUHOKHUCIJIOTBI,  BBICOKOMOJIEKYJISIPHBIE
COEMHEHUS.

3ajaHusi Ha COCTaBJICHUE YpaBHEHMM
XMMHUYECKMX  peakuud ¢  ydyacTHeM
OpraHMYECKHUX BEUIECTB HA OCHOBAHUU HX
COCTaBa U CTPOEHUs

“Unentuduxamnms OpPTraHUYECKUX
COEMHEHUN OT/ENbHBIX KJIaCCOB”
Wnentuduxamms OpraHMYECKUX
COCMHEHUN OTIEeNBbHBIX KJIAcCOB (HA
npuMepe aJIbJIETUJI0B, Kpaxmaia,
YKCYCHOM KHUCJIOTBI, O€IKOB M T.I.) C
MCIOJIb30BaHUEM MX (U3NKO-XMMHUYECKUX
CBOWCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakumii.  [enatypauus Oenka mpu
HarpeBaHuu. l[BeTHble peakuuu OENKOB.
BO3HUKHOBEHHE aHAJIUTUYECKOTO CUTHAja
C TOYKM 3pEHMSI XMMHUYECKHUX IPOLECCOB
IIpU MPOTEKaHUM KaueCTBEHHOM peakuuu,
MO3BOJISIOIIEH UAEHTUPULIUPOBATH
IIpeJIJI0KEHHbIE OPraHMUYECKHE BENIECTBA

Pasznen 5. Kunernueckne " TEPMOAHHAMHYECKHE
3aKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKUX pPeaKuuii
Tema 5.1 OcHoBHOE coaepKaHue OK 01
CxopocTh Jlextus Ne 22 OK 02
XUMHYECKHUX CKopocTh peakuuu, €€ 3aBUCUMOCTb OT
peakuuil. pa3INYHBIX (bakTopoB: IIPUPOJIBI
XHUMHYECKOE pearupyromux BELIECTB, KOHLEHTpaluu
paBHOBECHE pearupyronmx BEIIeCTB, TEMIEpaTypbl U
IUIONIAId  PEaKLUMOHHOM IOBEPXHOCTH.
Tennossle 3¢ deKTh XUMUYECKHUX
peakuui. OK30- W OHAOTEPMHUYECKUE,
peakuuu.
OOpatuMocTh  peakiuidl. XUMHUYECKOe
pPaBHOBECHE W €ro CMEIICHHE I0f
JeNCTBUEM pa3IMYHbIX ¢bakTopoB
(KOHIIEHTpAalMs PeareHTOB UM MPOIYyKTOB
peakuuu, JaBlI€HHUE, TeMIeparypa) Uit
CO3/1aHUS ONTUMAJIbHBIX YCIIOBH
IPOTEKaHU  XUMHUYECKMX  IPOLIECCOB.
ITpunnun Jle Hlarense.
Pa3nes 6. PacTtBopsl
Tema 6.1. Iloustue o \ OCHOBHOe co/iep:KaHue OK 01
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/16.07 Xumus

cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 20 u3 27 l IlepBblii 3K3eMILIIP

KOITHA Ne

pacTBopax

ITpakTrueckas padora Ne 11

PactBopenne kak (QHU3UKO-XUMUYCCKUN
nporecc. PacTtBOpBI. CriocoOsI
MPUTOTOBJICHUS pacTBOPOB.
PactBopuMOCTS. MaccoBas JI0JIs
PacTBOPEHHOTO BEIIECTBA. Cwmbicn
MoKasareisi  MpeleiabHO  JIOIMyCTUMOM
KOHIIGHTPAllMK M €ro HCIOJb30BaHUE B
OIICHKE IKOJIOTUYECKON OE30MaCHOCTH.
[IpaBuna KOJIOTMYECKH 11€TIECO00Pa3HOTO
MOBEICHUA B  OBITYy H  TPYIOBOM
JIeATETLHOCTH B LIETISIX COXPAHEHUSI CBOETO
3MI0pPOBbSI U OKpY’Kalollell MpUpPOAHOI
Cpe/ibl; OMAaCHOCTh BO3ICHCTBUS HA JKUBBIC
OpraHU3MBbI ONPE/ICIICHHBIX BEIIECTB.
Pemenne  mpakTUKO-OPHEHTHUPOBAHHBIX
pacueTHBIX  3aJaHUl Ha  PACTBODBI,
HCIIOJIb3yEMbIE B OBITOBOI u
MIPOU3BOICTBEHHON JeSITeIbHOCTH
YeJI0BEeKa

OK 02
OK 07

Tema 6.2.
Hccnenosanue
CBOMCTB PacTBOpPOB

OcCHOBHOe co/Iep:KaHue

OK 01

HpaKTuquKne 3aHATHUSA

N

OK 02

[TpakTrueckas pabota Ne 12
«IIpUroTOBIICHHE PACTBOPOBY.
[TpuroroBneHre  pacTBOPOB  3a/JaHHOU
(maccoBoif, %)  KoHUeHTpamuu  (c
IIPAaKTUKO-OPUEHTHPOBAHHBIMU
BOTIPOCAMH) ¥ OMpENEIeHUuEe  CPe.bl
BOJIHBIX PaCTBOPOB.

Pemienne 3amad  Ha  TPUTOTOBJIICHHE
pacTBOpPOB

OK 04
OK 07

MPO®ECCHUOHAJIBHO-OPUEHTUPOBAHHOE COJAEPKAHUE

(comep:kaHue NPUKJIATHOTO MOAYJISA)

Pa3znesn 7. Xumusi B ObITY M NPOU3BOJACTBEHHON AeSTeJIbHOCTH 4

4JeJIOBeKa

Tema 7.1 IIpodeccnonanbHO-0PHEHTHPOBAHHOE 4 OK 01
Xumuss B OBITY U | cofep:KaHHe OK 02
MPOU3BOACTBEHHOMN Jlexiiust Ne 23 Hoselimne ROCTHXKEHUS 2 OK 04
JESATEIIBHOCTH XUMHYECKOW HayKd U XUMHYECKOH OK 07
YesioBeKa TeXHOJIOTUH. Poibp Xxumun B obecrieueHUH

HKOJIOTUYECKOH, SHEPreTHUECKON u
MUILEBOM 0€30I1acHOCTH, pa3BUTUU
MeaunuHbl. [IpaBuna moucka W aHanmsa
XMMUYECKOH MH(OpMaIK U3 pasiInyHbIX
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Muno6pnayku Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.07 Xumus
cnennaynsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 ctp. 21 u3 27 l IlepBblii 3K3eMILIIP KOITHA Ne

HMCTOYHUKOB (Hay4yHas ¥ y4yeOHO-Hay4Has

auTeparypa, cpencrsa MaccoBOU
nHpopmanuu, cetb UHTEpHET).

IIpakTuyeckue 3aHATHSA 2
[Ipaktnueckas pa6ora Ne 13 Ilouck wu 2
aHanu3 KEWCOB 0 IIPUMEHEHUN

XUMHUYECKHX BEUIECTB M TEXHOJOTUH C
yueroM Oyaymieid  nmpodeccHOHATbHON
JIESATENIbHOCTH [0 TeMaM: BaKHeHIue
CTPOUTEIIbHBIE MaTePHAIIBI,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpackKH,
CTCKJIO, KEpaMHKa, MaTepHalibl  JUIS
AIIEKTPOHUKH, HAaHOMAaTEPHAIIbL,
TEKCTUJILHBIC BOJIOKHA, UCTOYHUKHU
SHEPruM, OPraHUYECKHUE U MHUHEpaJbHbIC
ynoOpeHusi, JIEKapCTBCHHBIC BEIECTBA,
OBITOBAsT XUMHUSI.

3ammra: [IpencraBieHue  pe3ylibTaToOB
pelieHus: KeicoB B ¢popMe MHUHU-TOKIIAIA
¢ mpeseHranuei. [luddepeHmpoBaHHBIN
3ayer.

Bcero: 72

3. YcioBus peanu3zanum padodeil nporpaMmbl I CHUILTAHBI

3.1. TpedoBanuss K MHHMMAJIBHOMY  MAaTEpPHAJIbHO-TEXHHYECKOMY
o0ecne4eHmIo:

KaOuHeT ecTeCTBEHHOHAyuYHbIX AWCUMIUIMH — ydeOHas ayAuTopus AJis
MPOBEJACHUSI  JICKIMOHHBIX M  MPAKTUYECKUX  3aHSATUW, TPYNNOBBIX U
WHIUBUIYAIBHBIX KOHCYJIbTallMd, TEKYIIEro KOHTPOJISI M IMPOMEXKYTOYHOMN
arrectauuu Ne 307.

OcHOBHOE 000pYIOBaHUE:

yuyeOHas U crnelraliu3upoBaHHass MeOenb, yueOHas Jocka, paboune mecTa
1151 00yJaromuxcsi, pabodyee MECTO MpernoiaBaTesi ¢ BBIX0JIOM B ceTh IHTepHET.

TexHnuyeckue cpenctBa oOydeHHs IJid MPOBEACHUSA BCEX BUAOB 3aHSATHIL:
MYJIbTUMEIUHHBIA KOMILUIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPAIIMOHHBIN YKpaH,
MIPOEKTOP).

VY4eOHo-MeToanYeCKask JOKYMEHTAIHS:
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Muno6puayxu Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
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TUAAKTUYECKUE MTOCOOUs, TIaKaThl, HATJISAHBIA U pa3aTOYHbIN MaTepual.

[IporpammHuoe obecrieyeHue:

Windows 10 (cpok neicTBus JIUIIEH3UU: OECCPOYHO).

PacxonHbie MmaTepuansl

IoMemeHuss 1Jis OPraHM3alUM CAMOCTOAATEJbHOM M BOCHHMTATEILHOM
padoThI

1.bubnuoTteka, yntanbHbii 3a1 Ne3 ¢ BbixogoM B MHTEpHET - momelieHue
JUTSL OPTaHU3aIMU CAMOCTOSTENILHON U BOCIIUTATEIIbHON paOOTHI.

454001, Yensabunckas obnactp, T. YensOunck, yia. bpareeB Kammpunsix, 1.
129

OcHoBHOE 000py/I0BaHUE:!

CTEJUTAXXU KHIDKHBIC, Kadepa BbIAauu JIMTEPATYPhl, BRICTABOYHBIN CTEIUIAK,
mKadpl, CTOJBI, CTYJbi, KOHIULIHUOHEP, 9 TMEPCOHAIBHBIX KOMIIBIOTEPOB C
MOAKIIOUEHUEM K HMHPOPMAIMOHHO —  TEJICKOMMYHUKAIIMOHHON ceTu
«HTepHeTY; yueOHast MeOelb, MPOCKTOP, IKPaH, KOHIAUIIMOHED.

[IporpammHuoe obecrnieyeHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level
(JoroBop Ne AD-19/15); Microsoft Office Professional Plus 2010 Russian
Academic OPEN 1 License No Level (JoroBop Ne AD-23/12); AHTHBHpYC
Kacnepckoro  (JIumenswonnsiii  goroop Ne  K-0054-P ot  19.12.22);
Koncynpsrantllntoc (Cornamenne o corpyanudectse Ne 31 ot 20.05.2023 r. ¢
pErMOHAIBHBIM ~ HWH()OPMAIMOHHBIM ~ IEHTPOM  OOIIEPOCCUMCKON  CeTH
pacnpoctpaHeHus: mpaBoBoit uHpopmanun); HIb (Horosop Ne 101/HOB/2810 ot
20.02.2018).

Heorpannuenuslii J0CTynm K  3JIEKTPOHHO-OMOJMOTEYHBIM  CHCTEMaM
(3NEKTPOHHBIM oubnuorexkam), B AIEKTPOHHYIO uH(}OpMaMOHHO-
oOpa3zoBaTeIbHYI0 Cpeay oOpa3oBaTeIbHON OpraHU3alMi; K COBPEMEHHBIM
npodecCUOHANIbHBIM 0a3aM JaHHBIX U HH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

2. AxtoBbIii 3am Ha 483 MecTta ¢ BBIXOAOM B ceTh MHTEpHET - i

MIPOBEICHMS HAYYHBIX KOH(EPEHIINHA, CEMHHAPOB - MOMEIICHHE JJII OpraHU3aluu
BOCITUTATEIHLHOU PaOOTHI.
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454001, YensaOunckas obnactp, . YensOunck, yi. bparee Kammpunsix, 1.
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TexHuueckue  cpeactBa  oOydeHus  JUIsl  NPOBEACHMSI  3aHATHUI:
MYJIbTUMEIUMHBIA KOMIUIEKC NOPTATUBHBIN (HOYTOYK, IEMOHCTPALMOHHBIN 3KpaH,
MPOEKTOP).

OcHoBHOE  000OpYyIOBaHME: COBPEMEHHOE 3BYKOBOE, CBETOBOE U
BUJ1I€0000pYAOBaHUE.

3.2. UudopmauuonHoe odecrneyeHue peajsn3alui NporpaMmMsbl

OcHoBHas JuTEpaTypa
. bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Octpornsaos, T. b.
boiiniosa, JI. I1. Apnamesa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-
5-406-11987-7. — URL.: https://book.ru/book/950237. — TeKcT : 371eKTPOHHBI.
. Henucona, O. U. Xumus : yueOnuk / O. U. JlenucoBa. — Mocksa : KnoPyc, 2023.
— 307 ¢. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217—
TeKCT : JIEeKTPOHHBIMN.
. Caenko, O. E., Xumus (ay11 HEXUMHUYECKUX crienuaibHocTel) : yueOHuk / O. E.
Caenko. — Mocksa : KnoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. —
URL.: https://book.ru/book/948704. — Tekcr :

JlonmosiHUTEILHAS JIUTEpaTypa:

1. AnapueB, A. M. OO6mas xumus. COOpHMK 3aaHUil C NpUMepamMu
perieHuil [DnekTpoHHbI pecypc]: yueOHoe nocodue aiisa CIIO / A. . Anapses,
JI. . Apormna. — 2-e uzn., ucnp. u gom. — Mocksa : IOpaiit, 2018. — 127 ¢. —
(Cepusi:IIpodeccuonansnoe obpazoBanue). — Pexum nmoctyma:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamuackuii, B. A. Oprannueckass XUMHS : TECTOBBIC 3aJaHHUs, 3aJayH,
BOIIPOCKHI [DNEKTPOHHBIM pecypc]: ydebHoe mocobue mia CIIO / B. A.
Kamunckuii. — 2-e¢ usg., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 289 ¢. —
(Cepusi:IIpodeccuonansnoe odOpazoBanue). — Pexum npoctyna:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xwumus [DnektpoHHBI pecypc]: y4eOHMK U
npaktukyM juist CITO / T. B. MapteiHoBa, . B. Apramonosa, E. b. 'ogyHoB ; iox
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pea. T. B. MapteiHoBoil. — Mocksa :IOpaiit, 2018. — 393 c¢. — (Cepus
Ilpodeccuonanbuoe  oOpazoBanue). —  Pexum  nmocryma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81AC-518E104A9CE9

4. MockBa, B. B. Oprannueckas xumus: 0a30Bble  HNPUHLUIIBI
[DnexTponHBI pecypce]: yueoHoe ocodue s CIIO / B. B. MockBa. — 2-¢ u3.
— MockBa : [Opaiit, 2018. — 143 c¢. — (Cepus :llpodeccronansHoe
obOpa3zoBanue). — Pexkum jgoctyna:www.biblio-online.ru/book/9E571A25-1C9A-
4CF6-A8D8-92FF2788FF67

5. O6mas xumus. [IpakTukyMm [DIeKTpOHHBIA pecypc]: yueOHoe mocooue
ms CIIO / H. JI. I'musaka ; monx pea. B. A. IlonmkoBa, A. B. babkosa, O. B.
HecrepoBoii.— Mocksa :FOpaiit, 2019. — 248 ¢. — (Cepus :IlpodeccronanbHoe
obpazoBanme). — Pexum nocryma:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneitnukoB, H. H. Xwumusa. AnropuTmbl perieHus 3afad U TECTHI
[DnexTpoHHBIN pecypc]: yueoHoe nmocooue anms CIIO / H. H. Oneitnukos, I'. II.
MypaBbeBa. — 3-€ u3j., uchp. u gomn. — Mocksa : FOpaiit, 2018. — 249 c. —
(Cepus:ITpodeccuonansHoe obpaszoBanue). — Pexum goctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, 1. B. Xumus[DnekTpoHHbIA pecypc]| :yUeOHUK U 3ada4HUK IS
CIIO / U. B. Pocun, JI. /1. Tomuna, C. H. ConoBbeB. — Mockaa :IOpaiit, 2018. —

420 c¢. — (Cepusa :lIpodeccuonanpHoe oOpa3oBaHue). — Pexum
nocryna:www.biblio- online.ru/book/7678EFFE-1F8D-48A3-AAEQ-
9F9E86320CB1

8. Cmapseirun, C. H. Heopranunueckast xumus. [Ipaktukym [DneKTpoHHBIN
pecypc]: yuebHo-nmpakTuueckoe. mocooue mius CIIO / C. H. Cmapweirun, H. JI.
barnagen, M. B. JlaitnakoBa. — Mocksa :IOpaiit, 2019. — 414 c. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  poctyma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9. CyopoB, A. B. OOmas u HeopraHuyeckass XUMHS [DIEKTPOHHBIN
pecypc]: yueonuk ms CIIO : 82 1. T. 1./ A. B. CyBopos, A. b. Hukonbsckmii. —
6-¢ w3n., ucnp. m gon. — MockBa :Opaiit, 2018. — 292 c¢. — (Cepus
IIpodeccuonanpbHoe  oOpa3zoBanue). —  Pexum  moctyma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373
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10. CyBopoB, A. B. OO0mass u Heopranudeckass XuUMHUsS [DJIEKTPOHHBIN
pecypce]: yueonuk nns CITIO : B 2 1. T. 2./ A. B. CyBopos, A. b. Hukonbckuii. —
6-e u3n., ucnp. u gon. — MockBa :HOpaiit, 2018. — 315 c¢. — (Cepus
:IIpodeccuonanbnoe  oOpazoBanue). —  Pexxum  moctyma:www.biblio-
online.ru/book/3FEBBA67-AO0DA- 4101-BAFD-A95B643E09DD

11. Xumus [Dnexrponnsiit pecypce]: yueonuk mist CI1O / FO. A. JlebGenes, I
H. ®anees, A. M. I'ony6es, B. H. IllanoBain ; mox obmi.pen. I'. H. ®aneeBa. — 2-¢
u3a., nep. u gpon. — MockBa : IOpaiit, 2018. — 427 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  goctyma:www.biblio-
online.ru/book/A2E58E03-CD8C- 428F-BB13-47BBABOF386E

12. Xumus. 3agauyHuk [DIEKTPOHHBIN pecypc]: yuebHoe rmocooue mius CI1O
/ YO. A. Jlebenes [u ap.] ; mox odur.pex. I'. H. @ageeBa. — Mocksa :FOpaiit, 2018.

— 236 c¢. — (Cepus :IlpodeccuonanbHoe oOpazoBanHue). — Pexum
noctymna:www.biblio- online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5D8COES

13. Hlep6axoB, B. B. Heopranudeckas xumus. Bompockl u 3amauu
[DnexTpoHHbIi pecypc] : yueoHoe mocobue nis CITIO / B. B. llepb6akos, A. A.
®dupep, H. H. bap6otuna. — 2-e u3., ucnp. u gorn. — Mocksa : FOpaiit, 2018. —
107 c¢. —(Cepus:IlpodeccronanbHoe oOpa3zoBanue).—PexuM  jmoctyna:
www.biblio- online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683

HNuTepHeT-pecypcenl:

1. www.pvg.mk.ru (onmumnuazna «[lokopu BopoOseBbI TOPHI»).

2. www.hemi.wallst.ru  (OOpa3oBarenbHBI  CaT ISl IIKOJBLHUKOB
«XuUMUA»).

3. www.alhimikov.net (O6pa3oBaTenbHbBIN CAUT AJIs1 ITKOJIHHUKOB).

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

5. www.enauki.ru(uaTepHeT-u3nanue Ui yuutened  «EcTecTBeHHBIE
HAyKN»).

6. www.l1september.ru (MeToguueckas razera «llepBoe ceHTAOP»).

7. www.hvsh.ru (kypHas «XuMUs B IIKOJIEY).

8. www.hij.ru (kypHan «XuMHUs U KU3HB»). www.chemistry-chemists.com
(2JIEKTPOHHBIN )KypHAT « XUMUKHU U XUMUS»).
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4. KoHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUSI YUeOHOM JUCIUIIMHBI
KoHTponb # olleHKa pe3yJabTaTOB OCBOCHUS Y4€OHOM JIUCUMIUIUHBI

OCYIIECTBIISIETCSl TPEIoJiaBaTelieM B IPOLECCe MPOBEACHUS IMPAKTHYECKUX
3aHATUH, TUdEepeHITNPOBAHHOTO 3aYeTa, a TaK)Ke BBIMOJHEHHS 00Yy4arolIUMUCS
WHIMBHUIYaJIbHBIX 33JJaHU, IPOEKTOB, UCCIEIOBAHUN.

@DOopMBI U METOBI KOHTPOJIS U OLIEHKH PE3yJIbTaTOB O0yUYEHUS:

Texymuii KOHTpOJIb: TECTUPOBAHME, KOHCIIEKTUPOBAHME, OTYETHI IO
IPAKTUYECKUM 3aHATUSM.

[IpoMexyTOUHBII KOHTPOJIb: AU(PPEPEHINPOBAHHBIN 3a4eT.

[Ipy HEOOXONMMOCTM MHBAJIMAAM M JUIAM C
BO3MOXXHOCTSIMH ~ 37IOPOBBSl  TIPEOCTABIISICTCS  JOIMOJHUTEIBHOE BpeMs s

OT'paHUYCHHBIMHU

IMOATOTOBKH OTBCTA BO BPEMA IIPOMCIKYTOYHOI'O KOHTPOJIA.

Oo0mas npodeccuoHaIbHASA
KOMIIeTeHIUs

THIl OLIEHOYHBIX CPEACTB

OK 01. BeibupatbcrocoOsl
pereHus 3a1aq
npodeccuoHanbHOM
NeSITeTbHOCTH MTPUMEHUTETHHO K
Pa3ITUYHBIM KOHTEKCTaM

Texymui KOHTPOJIb
- YCTHBIH OIpOC;
- (ppoHTANBHBIN OMPOC;
OlLIEHKa KOHTPOJIBbHBIXPaloT;
HaOJII0IEHUE 32 XOJIOM BBINOJIHEHUS J1JAOOPaTOPHBIX
pabor;

OK 02. Ucnons3oBath
COBPEMEHHBIE CPECTBANOMCKA,
aHaJM3a ¥ WHTEPIPETAINN
UHpOpPMaLIUU U
UH(POPMAIIMOHHBIE TEXHOJIOTUI
JUIS BBITIOJIHEHUS 3a/1a4

npodeCCHOHATBHON
JeSITeIbHOCTH
OK 04. DddexTrBHO

B3aHMOﬂCﬁCTBOBaTB I/Ipa60TaTB
B KOJUICKTHBC U KOMaH/IC

OK 07. ConeiicTBOBaThH

OIICHKA BBINIOJIHEHUAJIA00PaTOPHBIX padoT;

OLIEHKA IPAaKTUYECKUXPA0OT (pereHus
KayeCTBEHHBIX, pACUE€THBIX, TPO(HECCUOHATILHO
OpPUEHTHPOBAHHBIX 33/]a4);

OIICHKA TECTOBBIX3aJaHMIi;

HaOJII0IeHUE 32 XOJIOM BBITTOJIHEHUS
WHAUBUAYAJIbHBIX IPOEKTOB U OLIEHKA
BBITIOJTHEHHBIXIIPOEKTOB;

- HaOJII0/IeHNE U OLIeHKapelIeHus Keic-3a1ay;
- HaOJIIOZICHNE U OIICHKAJIeTIOBOM UTPHI;
- nuddepeHIMPOBaHHbBIN 3a4eT

COXPAHEHHUIO OKPYKAIOILIEH CPeIbl,
pecypcocOepekeHnI0, IPUMEHSTh
3HaHUs 00 U3MEHEHNH KiImMara,
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MIPUHITUIIBEI OEPEKITUBOTO
IPOU3BOJICTBA, 3P (HEKTUBHO
JICUCTBOBAThB UPE3BbIUANHBIX
CUTYaIUSIX

HpI/I HGO6XO,III/IMOCTI/I HMHBAJINIaM 151 JINIaM C OI'PaHUYCHHBIMU
BO3MOKHOCTSAMHU  3O0POBbA  IIPCAOCTABILICTCA  OOIIOJHUTCIIBHOC BpPCMA  IJIA
IMOATOTOBKH OTBCTA IIPpU IIPOBCACHUN HpOMe}KyTOqHOﬁ aTTcCTaluu.
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