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1. ITacnopt pado4eil NporpaMmMbl AU CIUATIIAHBI

1.1. Ob6aactb npuMeHeHHusi pado4eii MPOrpaMMbl 1 MeCTO IMCUMILINHBI B
crpykrype OIIOII CIIO

PabGouas mporpamma aucturmiuabel OJlb.07 Xumus SBIsSETCS YacThbIO
o011eo0pa3zoBaTeNIbHOTO IMKIa 00pa3oBareabHON mporpammel CIIO — mporpamMmbl
MOJITOTOBKM  CIICTIMAJIUCTOB  CpemHEro 3BeHa 1o cruernuanpHOocTH 25.02.08
DkcrutyaTaiysi 0€CUIOTHBIX aBUAITMOHHBIX CUCTEM.

Conepxxanue pabodeil mporpaMMbl 00Ie00pa30BaTEILHON AUCIUTLIAHBI
Ob.07 Xwumus coorBerctByer @DI'OC COO (yTBEpKJACHHOTO MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccutickoit @eneparuu ot 17 mast 2012r.Ne
413 B meicTByIOIEH peAakivu), U pa3padOTaHO Ha OCHOBE MPUMEPHOU pabdoueit
pOrpaMMBbl o01reo0pazoBaTeIbHON JTUCITUTUTHBI «XuMus» TUTSt
npoheCCHOHABHBIX 00pa30BaTeNIbHBIX opraHu3amusa (rmpotokona Ne6/2025 ot 18
anpens 2025 1.)

1.2. Hesn u muIaHUpyeMble Pe3yJbTAThl 0CBOCHUS JUCIIUNIMHBI

Lens aucruminHbl: (QOPMUPOBAHUE Yy CTYIEHTOB TMPEACTaBICHUS O
XAMHUYECKON COCTAaBIIIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA KaK OCHOBBI
MNPUHATHS ~ PEIICHUH B  JKU3HEHHBIX U TPOU3BOJACTBEHHBIX  CHUTYaIUSX,
OTBETCTBEHHOTO MOBEAECHHUS B PUPOTHOU CPEIE.

3amaun TUCIATUINHEL:

- chopMHUpOBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEN CpeJie, LIETOCTHOM HAYYHOW KapTHUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABIATH (POPMYJIBI HEOPTAHUYECKUX M OPTaHHMYECKUX
BCILIECTB, YPaBHEHUS XMMHUYECKMX pPEaKIHi, OOBICHATH HUX  CMBICI,
MHTEPIPETUPOBATHPE3YJIBTATH XUMUUECKUX SKCIIEPUMEHTOB,

- chopMHUpOBaTh HABBIKK MPOBEICHHUS  MPOCTEHIIMX  XUMHYECKUX
HKCIIEPUMEHTANILHBIX HCCIICIOBAHUNA C COOJIOJIEHHEM TpaBmil 0E30MMacHOTO
oOpaIieHusIC BEeNIECTBAMH 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

- Pa3BUTh YMEHHUS HCIIOIH30BaTh MH(POPMAIIHNIO XUMUYIECKOTO XapaKTepa u3

Pa3JIMYHBIX UCTOYHUKOB;
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- chopmupoBaTh

yMEHUs

ITPOTHO3HUPOBATH

IIOCJICOACTBUA CBOCH

ACATCIIBHOCT W XHUMHWYCCKUX IIPHUPOIAHBIX, OBITOBBIX U IMIPONU3BOACTBCHHBIX

IIpOLECCCOB;

- chopMupoBaTh MOHUMAHKE 3HAYMMOCTH JOCTIDKCHUM XUMUYECKON HAyKU

Y TEXHOJIOTUH ISl pa3BUTHS COIIMAIBHON U TIPOU3BOJICTBEHHOM cep.

[imanupyemeble pe3ysibTaThl OCBOCHUS

Koa u HauMeHOBaHHEe

HJ'IaHI/IpyeMI)Ie pPe3yJbTaThbl 0OCBOCHUA TUCHHUIIJIMHBI

IUIAHUPOBATb U CaMOCTOSITENIBHO
BBITIOJHATH TaKyIO J€STEIbHOCTD;
- UHTEpeC K Pa3IU4HbIM cdepam

npoQeCCHOHAIBHON
NeSITebHOCTH, Ognanenue
YHHUBEPCAITbHBIMU y4eOHBIMU
MO3HABATENbHBIMU  JICHCTBUSIMH:
a) 0a3oBbIE JIOTUYECKHUE
JIEUCTBUS:

- CaMOCTOSTEIIEHO
dbopMynupoBaTh u
aKTyaJIu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCCCTOPOHHC,
- yCTaHaBJIMWBATb CYH_[eCTBeHHIﬂf/'I
INpU3HAK WM OCHOBAaHUA [IJId

CpaBHEHMsI, KJIacCupUKaUUU U
00001IeHHS;

- OTIpeeNsATh () 1%
NesITeIbHOCTH, 3a1aBaTh
mapamMeTpel ¥ KPUTEpUH WX
JOCTH)KEHUS;

- BBIIBJSTh 3aKOHOMEPHOCTH U
IPOTHUBOPEYUS B

paccMaTpruBACMBIX ABJICHUAX,

(popmupyembix Oo0mue JAucuunimHapHbie

KOMIIeTeHIU (nmpeaMeTHBbIe)
OK 01. Beibupats B yactu Tpy10BOro BOCIIMTAHUA: |- BJIAJAETh CUCTEMON XMMHUYECKHX
CIOCOOBI pelieHus - TOTOBHOCTH K TPYAY, OCO3HAHUE | 3HAHUW, KOTOpas  BKJIIOYACT:
3a71a4 LIEHHOCTH MacTepCTBa, | OCHOBOIIOJIATr aAl0IIHE MIOHATHUS
npoQeCcCHOHAILHON TPYIOIIo0ue; (XMUMHYECKUN  DJIEMEHT, aToM,
EeITEIbHOCTH - TOTOBHOCTh K  aKTHBHOM |3JIEKTpOHHAs 000J0YKa aToMa, S-,
MPUMEHUTEITBHO K JCSITEIbHOCTH TEXHOJOTHMUYECKOM | p-,  O-3JIeKTpOHHBIE  OpOUTAIN
Pa3InYHBIM W COIMAIBPHOW HaIPaBJIECHHOCTH, | aTOMOB, HOH, MOJIeKYa,
KOHTEKCTaM CIIOCOOHOCTH WHUIIUUPOBATH, | BAIEGHTHOCT,

ANEKTPOOTPHUIATENIBHOCTb,
CTEIeHb OKHUCIIEHUS, XUMUYECKast
CBSI3b, MOJb, MOJIIpHAas Macca,
MOJIIDHBIA 00BEM, YTJIEPOIHBII
CKEJIET, GyHKIIMOHATBbHAS
rpynmna, paavkan, U30Mepus,
M30MEpbI, TOMOJIOTHYECKUN PA/I,
TOMOJIOTH, YII€BOI0PObI,
KHCIIOpOJ- M a30TCOAEpKaIUe
COCIMHEHMNS, OMOJIOTHYECKHU
aKTUBHBIE BellecTBa (yTIEBOJIBI,
KUPBI, Oenkn), MOHOMEp,
IIOJINMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpHUCTaJIMYecKas
pemieTka, THIOBI  XUMHYECKUX
peakuuit (OKUCIHUTENBHO-
BOCCTAaHOBUTEJbHBIE, 9K30-U
SHIOTEPMUYECKHUE, peakuuu
HOHHOTO  OOMEHa),  pacTBOD,
ANEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs
JYCCOLAalus,
BOCCTAaHOBUTEb,

OKHCITUTEIIb,
CKOPOCTh
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- BHOCHTH
JESITEIIbHOCTb,
COOTBETCTBUE
LEIIsIM, OIICHHUBATH
MOCJICICTBHH JESITETLHOCTH;
- pa3BHUBAThH
MBIIICHUE npu
JKU3HEHHBIX TTPOOIIEM

KOPPEKTUBBI

B

OLIEHUBATh
pe3yNIbTaToB
pHUCKH

KpeaTHUBHOE
peLeHnn

0) 0a30BbIC HCCIICOBATEIBCKHE
JNCUCTBHA:

- BJaJeTh HaBBIKAMU Y4eOHO-
HCCIIEN0BATENBCKON U IPOEKTHOU
JIeITEILHOCTH, HaBBIKAMH
paspenieHust mpoosem;
- BBISIBJISTD
CIICJICTBCHHEIC CBSI3H 5
aKTyaJIu3UpOBATh 3ajauy,
BBIIBHTATh TUTIOTE3Y ee
pellieHusi, HaXOAUThb apPTyMEHTHI
IS JIOKa3aTeJbCTBA  CBOMX
YTBEPKACHHIH, 3a7aBaTh
napameTpbl 51 KpUTEPUN
pelieHus;

- aHaJU3UPOBATH TOJYYCHHBIC B
X0JIe peuieHus 3a7a4n
pe3ybTaTHI, KPUTUICCKH
OIIEHUBATh X JOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh TEpPEHOCUTh 3HAHUS B
MO3HABATENbHYIO 51
MPAKTHYECKYIO obnactu
KH3HEICATCILHOCTH;

- YMETh HMHTETPUPOBATh 3HAHUSA
u3 pa3HbIX MPEIMETHBIX
o0Jacrei;

- BBIOBUIaTb HOBBEIE  HIEH,
npearaTh OpUTHHATIbHBIC
MOAXObI U PEIICHHS;

- CIIOCOOHOCTH ux
HCIIOIL30BaHUS B
MMO3HABATECILHOM U COIMAJIbHOM
MIPAKTUKE

IMPpUYIUHHO-

XUMHUYECKON
XUMHUYECKOE
TEOpUH U
XUMHUYECKOTO
OpraHUYEeCKUX
byrtneposa,
ANEKTPOJIUTUYECKON
JIHACCOLMAIMNA, NEePUOAUYECKHUI
3akoH [[.MA. MenpaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUM  SI3bIK  XHMUH,
dakTonoruueckue CBEACHHUS O
CBOMCTBAxX, COCTaBe, IMOJYy4YECHHUH
u 0e30MacHOM UCHOJIb30BaHUU
BAOXHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB B OBITY U
MIPaKTUYECKON NEeATENbHOCTH
YeJIOBEKa;  YMEThb  BBISABIATH
XapaKTepHbIE MIpU3HAKU u
B3alMOCBS3b M3Y4YEHHBIX
MTOHATUH, IIPUMEHATH
COOTBETCTBYIOIIUE MOHSTHS IIPU
OIIMCAaHUU CTPOCHUS U CBOWCTB
HEOPraHUYECKUX u
OpraHMYECKUX BELIECTB U HUX
IIPEBPALICHN; BBISIBIISATD
B3aUMOCBSI3b XUMHUYECKHUX
3HAHUM € TOHATUSIMH U
IIPEACTABICHUAMU TPYTUX
€CTECTBEHHOHAY4YHBIX
MIPEAMETOB;
YMETb
HAaUMEHOBAHMUSI
COCIMHEHUN  MEXIYHAapOJHOIO
COr03a TEOPETHYECKOU 51
MPUKJIATHOMN XUMUU u
TPUBUAIIbHBIE Ha3BaHUsA
BOKHEUININX BEIIECTB (DTHUJIEH,
alleTWIeH, TIUIepuH, QeHou,
dbopmainberus, YKCyCHast
KHUCIIOTa, TJIMIIMH, yrapHbld Tas,
YTJIEKUACIIBIN ras, aMMUAK,
ralieHasi M3BECTh, HeErameHas

peaKIuH,
paBHOBecHE),
3aKOHBI  (Teopus
CTPOCHUS

Bemects  A.M.
Teopus

HCIIOJb30BaTh
XUMHNYECKUX
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W3BECTh, MNHUThEBag Ccola H
JIPYTHX), COCTaBIATH (HOPMYIIBI
HEOPTraHUYECKHX U
OpPraHUYECKUX BEIIECTB,
YpaBHEHUSA XUMHYECKUX
peakiuii, OOBICHITh MX CMBICI;
MOJITBEPK/IATh XapaKTEepHBIE
XHMHYCCKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOLLUMU
JOKCIIEPUMEHTAMH H  3aIllACSIMH
ypaBHEHUU XUMHYECKHUX
peaKkuuii;

YMETh yYCTaHaBJIMBATh
MIPUHAJIC)KHOCTD W3YYEHHBIX
HEOPraHUYECKHX u
OpPraHUYECKUX BCIIIECTB K
OIpEICIICHHBIM Kjaccam u
rpymnmam COCIMHEHMI,
XapaKTepu30BaTh MX COCTaB H
Ba)KHEHTIIIIEe CBOMCTBA;
ONPENENATh BUIABl XMUMHUYECKUX

cBsi3el  (KOBAaJICHTHAasl, HWOHHAs,
MeTaJlIM4eckas,  BOJOPOJHAsA),
TUTIBI KPUCTATUYECKUX PEIIECTOK
BEILIECTB; KIaccuuIupoBaTh
XUMUYECKHE peakiuu;
c(hopMUpOBATh MPECTABICHUS: O
XAMHYECKON COCTaBJIIOIIEH
€CTECTBEHHOHAYYHOM  KapTHHBI
MHpa, POJIM XUMUU B TO3HAHUH
SIBIICHUI MPUPOJIBL, B
(GOpPMHUPOBAHWHM  MBINIUICHUST U
KYJIbTYpPBI JUYHOCTH, ee
(YHKIIMOHATBLHON TPaMOTHOCTH,

HEOOXOAUMOW  JUIsl  peIIeHUs
MPAKTUYECKUX 3a1a4y u
HKOJIOTUYECKH  OOOCHOBAHHOTO

OTHOIICHUA K CBOCMY 3JJOPOBLIO

U TOPUPOJHOM cpene; YyMETh
IIPOBOAMTD pacueTsl 1o
XUMHAYECKUM dbopmynam U
YPaBHEHUSAM XUMHYECKHUX
peakuuii C  HUCIOJb30BAaHHEM
bu3nIecKux BEJINYHH,
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XapakKTCPU3yromux BEHIECTBaA C

KOJIMYECTBEHHOMN CTOPOHBIL:
Macchl, oObeMa (HOpMaJbHBIC
yCJIOBHSI)  Ta30B, KOJUYECTBA
BELIECTBA; UCIOJIb30BATh

CUCTCMHBIC XHUMHNYCCKHC 3HAHUA

JUIsE  TIPUHSATHS ~ pelleHud B
KOHKPETHBIX KU3HECHHBIX
CUTYaIlUsX, CBSI3aHHBIX c

BCIICCTBAMU U UX ITPUMCHCHUCM

OK 02. Ucnosib30oBaTh
COBpPEMEHHBIC
CpeICTBA MOUCKA,
aHajamu3a u
UHTEPIIPETalUU
uHpOpMaLUH, U
nH(pOpMaIlMOHHbBIE
TEXHOJIOTHH JIJIs1
BBITIOJTHEHHUSI 3a/1a4
npodecCHOHAIbHON
JEeSITEIbHOCTH

MTOJIMKYJIETYPHOM MMPE;

B IpYIIIE;
AeHCTBUAMM:
B) padoTta ¢ nHpopManmei:
uHpOpMaLlUu U3

OCYHICCTBJIATL IIOUCK,

B oGnmactu HEHHOCTH HAY4YHOI'O

MO3HAHUS:
- c(OpPMUPOBAHHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HaYKHU
00LIECTBEHHOMN IPAKTHKH,
OCHOBaHHOTO Ha JManore
KYJBTYD, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOEr0 MecTa

- COBEPIIECHCTBOBAHUE S3BIKOBOU
M YNTATEIbCKOM KYJIbTYpHl Kak

CpeacTBa B3aUMOJCHUCTBUSA
MCXKAY JIOAbMHU UM TIO3HAHUA
MUDa;

- OCO3HAaHHE LIEHHOCTH HAY4YHOU
JIeATEIIbHOCTH, TOTOBHOCTb
OCYILIECTBIAATh  ITPOEKTHYIO
UCCIIEN0BATEIBCKYIO

ACATCIIBHOCTE MHAWBUAYAJIbHO U

OBiaseHue yHUBEPCAJIbHBIMHU
Y4eOHBIMH I03HABaTeIbHBIMH

- BJIQJICTh HABBIKAMHU TOJTYYEHUS
HCTOYHHUKOB
Pa3HBIX THUIIOB, CaMOCTOSATEIHLHO
aHaJus,

CHUCTEMATH3ALNIO
UHTEpHpeTalnl0  UHPOPMALUU
pa3aNyYHbIX BHUJIOB U (QopMm

- yMeThb  IUIAHUPOBAaTh H
BBITIOJTHSATH XUMHUYCCKHAN
HKCIIEPUMEHT (mpeBpareHus
OpPraHWYEeCKUX  BEHIECTB  MpHU

HarpeBaHuu, MOJIYy4YE€HUE 3TUJICHA
W  U3Yy4YEHHE €ro  CBOMCTB,
KayeCTBEHHbIE  PEaKUMU  Ha
aJIbJIETUJIbl, Kpaxmall, YKCYCHYIO
KUCJIOTY; JeHaTypauus OelkoB
Npd  HArpeBaHWHW,  LBETHHIC
peakuuu  OenKoB;  MPOBOAMTH
peakiuy  HMOHHOrO  OOMEHa,
ONpEAENATh  CpeAy  BOJHBIX
pacTBOpOB, KaueCTBEHHbBIE
peakuuu Ha cyibdar-, KapOoHaT-
U XJOpUA-aHUOHBI, HA KaTHOH
aMMOHMS; pemarhb
AKCIIEPUMEHTAJIbHBIE 33/a4u 10
TeMaM "Metannsr" u
"Hemetannbl") B COOTBETCTBUU C
IpaBUIaMU TEeXHUKU
0€30MMacHOCTH MpU OOpaIIeHU! C
BEIIECTBAMH M JIaOOPaTOPHBIM
000pyIOBaHWEM; TIPEICTABIATH
pe3ybTaThl XUMHYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YPaBHEHHH  COOTBETCTBYIOLIMX
peakuuii U (QopMyIMpOBaTh
BBIBOJBI HAa  OCHOBE  3THX
pe3yJIbTaToB; - YMETh
aHAJIN3UPOBAThH XUMHYECKYIO
uH(pOpMaLIMIO, TOIYyYaeMyl U3
pasHBIX HMCTOYHUKOB (CpencTB
MaccoBo HMHGOpMaIuHU, CeTh

© ®I'bOY BO «Henl'V»




Muno6puayxu Poccun

Y

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Pabouast mporpamMma JUCIUIUTHHEL
Xumust
cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

cTp. 9 u3 26

IlepBsiit 3x3eMILIAP

| KOIUA Ne

IMPEaACTAaBIICHUA,
- CO3aaBaTb TCKCTHI B PA3JIMIHBIX

dopMaTax ¢ y4eToM Ha3HAYCHHS
uHpopMaun u () (S:10)71
ayJIMTOPHH, BBIOMpast
ONTUMAJIbHYIO bopmy
NPECTABICHUS U BU3yaTH3allHH;
- OIEHUBATh JOCTOBEPHOCTH,
JICTUTUMHOCTh HMH(OpMaLuu, ee
COOTBETCTBHE  IPABOBBIM M
MOPAJIbHO-3THUYECCKUM  HOpPMaMm;
HCII0JIB30BaTh CpencTBa
HH(OPMAILIMOHHBIX u
KOMMYHHKAI[HOHHBIX
TEXHOJIOTHit B peleHun
KOIHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpTaHM3aIlMOHHBIX  3a7ad  C
COOIIOIEHUEM TpeboBaHUI
SPTrOHOMUKH, TEXHUKHU
0€30ITacHOCTH, TUTHUCHEI,
pecypcocOepekeHusi, MPaBOBBIX
U DTUYECKUX  HOPM, HOPM
MH(OpMaLOHHON
0C30ITaCHOCTH;

- BIIAJICTh HaBBIKAMU
pacrno3HaBaHUs u 3aIUTHI

nH(popmanuu, MHGOPMAIMOHHON
0€30IMaCHOCTH JIMYHOCTH;

WutepHer u apyrue); - BiIaJeTh
OCHOBHBIMH METOJaMH HAay4HOTO

MO3HAHUS BEIIECTB u
XUMHAYECKAX SIBJICHUI
(HabmroieHue, HU3MEpEHHUE,

AKCIEPUMEHT, MOJEIUPOBAHUE);
- YMeTb HPOBOJUTH PAcCUEThl 110

XUMUYeCKUM  (opmynam U
ypaBHEHUSIM XUMHYECKUX
peakuuii C  UCHOJb30BaHUEM
bu3HueCKuX BEJINYNH,
XapaKTepU3YIOIUX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Maccel, oObema (HOpMaJbHBIC
yCIOBHUSI) Ta3oB,  KOJIMYECTBA
BEIIIECTBA; UCTIOJIb30BATh

CHUCTCMHBIC XHMHNYCCKHC 3HAHHA

JUIL  OPUHATUS  PELICHWH B
KOHKPETHBIX YKU3HEHHBIX
CUTyaIusX, CBSA3aHHBIX c

BCIICCTBAMH U UX ITPUMCHCHUCM

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

- TOTOBHOCTH K CaMOpaSBI/ITI/IIO,
CaMOCTOSITEIIbHOCTH u
CaMOOITPEIEITIEHHUIO;

-OBJIaJICHUE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM
W COIMAJbHOM  JIeATEILHOCTH,

OsnageHue YHUBEPCAIbHBIMHU
KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) cCOBMECTHasl 1€ATEIbHOCTb!

- TOHMMaTh U HCIOJNb30BATh
[IPEUMYIIECTBA KOMAaHIHOW U

WHAUBUAYAJIbHON paboThI;
- IPUHMMATH IIEJIN COBMECTHOM
JIESITEIbHOCTH, OPTraHH30BHIBATh

- yMeTb  IUIAHUPOBaTh W
BBITOJIHATh XUMHUYECKUN
SKCIIEPUMEHT (npeBparteHus
OpraHMYECKUX  BELIECTB  IpHU

HarpeBaHWH, TOJTYYCHUE ITHUJICHA
U M3y4eHHE €ro  CBOWCTB,
Ka4eCTBEHHBIE DPEaKIUU Ha
aNbJCTU/IbI, KpaxMall, YKCYCHYIO
KHCJIOTY; JeHaTypamus OeIKoB
OpU  HArpeBaHuWW,  LBETHBIE
peakuuu  OENKOB; TPOBOAUTH
peaknMu ~ HMOHHOrO  oOMeHa,
OTpeneNsiaTh  Cpeoy  BOJHBIX
pacTBOpOB, KayeCTBEHHBIE
peakiuu Ha cynbdar-, kKapOoHaT-
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Muno6puayxu Poccun

Y

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y
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ctp. 10 u3 26

IlepBsiit 3x3eMILIAP

KOITHA Ne

U KOOPJMHHPOBATH JIEUCTBHS 10
€¢  JOCTIDKCHHIO:  COCTaBIISTH
IJIaH JCHCTBUM, pacrpeneisiTh
poiM  C  y4ETOM  MHEHHH
YYaCTHUKOB o0CyX/1aTh
pe3yJbTaThl COBMECTHON pa0OTHI;
- KOOPJIWHUPOBATh M BBIMOJHATH
paboTy B YCIOBHSIX pEajgbHOTO,

BUPTYaJIbHOT'O u
KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS; -
OCYIIECTBIISATh MTO3UTUBHOE
CTpaTeruuyecKoe IOBEJCHHE B
pa3IMYHbIX CUTYyalUsX,
HPOSIBIISATH TBOPYECTBO U
BOOOpaxeHue, OBITh
MHUIMATUBHBIM Ognanenue
YHHUBEPCAITbHBIMU

pEryJasSTUBHBIMH JEHCTBUAMMU:
r) npuHsATHE ce0d U Jpyrux
JFOJEN:

-  NpPUHUMATh  MOTHBBl U
apryMeHThl JIpyTUX JIojed Npu
aHam3e pe3yJIbTaToB
JeSITebHOCTH;

- IPU3HABaTh CBOE [IPaBO U MPaBO
JpyTux Jrojel Ha OIUOKH;

U XJOpUA-aHUOHBI, HA KATHOH
aAMMOHUSI; pemiarhb
AKCIIEPUMEHTAJIbHBIE 33/a4u 10
TeMam "Meramibt" u
"Hemeramisl'") B COOTBETCTBUH C
MpaBUIIaMU TEXHHUKHU
0€30IacHOCTH TIPU OOpAIEHUHU C
BEIIECTBAMH M JIAOOPAaTOPHBIM

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

- pa3BUBaTh CIOCOOHOCTh

IIOHMMAaTb MHp C  [O3ULUHU

JPyroro 4ejoBexa
OK 07. CogeiictBoBath B o0mactu  3K0JI0TrHYEcKOro | chOpMUPOBATh MPEICTABICHUS: O
COXPAHEHHUIO BOCIIMTaHUSA: XUMHYECKON COCTABJISIFOLIEHN
OKpYXarollen cpenpl, |- c(OPMHPOBAHHOCTH | €CCTECTBEHHOHAYYHOM  KapTHHBI
pecypcocOepeKEeHNI0, | 3KOJIOTMUECKON KyJIbTYpBI, | MHpa, POJIM XUMHUU B TO3HAHUU
NPUMEHSATh 3HaHUS 00 |MOHMMAaHUE BIUSHUS COLMAIBHO- | ABJICHUN IIPUPOJIBL, B
M3MEHEHUH KJIMMaTa, |3KOHOMHYECKHX MpPOLECCOB Ha|(QopMHpOBAaHMM MBIIUIIEHUS U
IIPUHIIMIIBI COCTOSIHUE MIPUPOAHON U | KYJIBTYpbI JUYHOCTH, ee
OepexIIBOro COLIMAJILHOM Cpefbl, OCO3HAHUE | QYHKIIMOHAIBHOW TI'PaMOTHOCTH,
IIPOU3BO/JICTBA, r7100a1bHOTO XapakTepa | HCOOXOIUMOM Ui pelieHus
3¢ dexTuBHO JKOJIOTUYECKHUX npo0JieM; | IPaKTHYECKUX 3a/1a4 u
JeICTBOBATH B IUIAHUPOBAHHUE U OCYIIECTBJICHHUE | 3KOJOTMYECKH  00OCHOBAHHOTO
Ype3BbIYATHBIX JICHCTBUM B OKPYXKAIOIIEHW CpeJe | OTHOLIEHUS K CBOEMY 3J0POBBIO
CUTYaLUAX HAa OCHOBE 3HAHUA  LEJEH |M TPUPONHOM cpene; YMETh

YCTOHYHMBOTO pa3BUTHS | COOTIOATH IpaBuJIa
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES

Y

00pa3oBaTe’IbHOE YIPESIKIACHUE BEICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1 ctp. 11 u3 26 IlepBblii 3K3eMILIIP KOIIUANe
YeJI0BEUECTBA, aKTHBHOE | 9KOJIOI'MYECKH 11€JI€CO00pa3HOro
HEIIpUATUE JIeCTBUH, | TOBeleHUsI B OBITY U TPYIOBOM
IIPUHOCALIMX BPEJ OKPY’KAIOLIEH | 1eATEIbHOCTU B LesAX
cpene; COXPAaHEHUsI CBOEr0 3J0pOBbS U
- yMeHue IIPOrHO3MPOBATH | OKPY’KAIOIIEH IIPUPOIHON CPENBI;
HeOJIaronpUsITHbIE YYUTBIBATH OIIaCHOCTH
JKOJIOTUYECKHE IIOCJIEICTBHS | BO3AECHUCTBHS Ha JKUBBIE
IPEANPUHUMAEMBIX  JI€UCTBUH, | OpraHU3MBbI OIIPE/ICIIEHHBIX
[IpeA0TBpalaTh UX; BEILECTB, [IOHUMAs CMBICII
- paciupeHue OIIBbITA | TOKA3aTEIIA IIpeAeIbHON
JESATEIIBHOCTH  9KOJOTMYECKOH | AOIYCTUMOM KOHLIEHTPALUU
HaIIPaBJICHHOCTH; OBJIAJICHUE
HaBbIKAMU yueOHo-

HCCIIE0BATEIBCKOM, ITPOEKTHOMN
Y COLMAIbHOMU AESITEIbHOCTH;

2. CTpyKTYpa U colep:KaHue JUCHUTNIHUHBI

2.1. O0bemM TUCUMILIUHBI U BUAbI Y4e0HOI padoThI

Bun yuedHoili pa6oThl O0bem yacoB
MaxkcumaiabHasi ydeOHasi Harpy3ka (Bcero) 72
Oo0s3aTesibHAsA ayIMTOPHasi ydeOHAas Harpyska (Bcero) 72
B TOM YHCIIE:
OcHoBHOE coiepKaHue
TeopeTrueckue 3aHATHS 34
[IpakTHdeckne 3aHATHS 34
IIpodeccrnoHaIbHO-OPUEHTHUPOBAHHOE COAEPKAHME 4
TeopeTnueckue 3aHsITUS 2
[IpakTHueckue 3aHATUSL 2
[IpoMeskyTOYHAs aTTECTALUS -
Juddepennmposannslii 3aueT (2 cemectp)
NTOI'O 72
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1 ctp. 12 u3 26 l IlepBblii 3K3eMILIIP KOITHA Ne
2.2. TemaTuyecKMi IJIAH M COAEPKAHUE TUCIUTITHHBI
Oo6bem
, AKaJ.
4./ B
Koabl
TOM N
KOMIIeTeHIUH
yuciIe
N U JIMYHOCTHBIX
Conep:kanue y4eOHOTr0o MaTepHuaia u €3yJIbTaTOB
HaumeHoBaHue Aep y P dhopme pesy ’
(opMBI OPpraHu3aNuu 1eTeJbHOCTH ¢popmupoBanu
pa3/1esioB U TeM NpaKT
00y4YarIIMXCs 0 KOTOPBIX
HYECKO
i crnoco0cTByeT
3JIeMEeHT
MOATroT
NMPOrpamMmblI
OBKH,
aka.
4.
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA 10
Tema 1.1. OcHOBHOE coJiep:KaHue 10 OK 01
CrtpoeHnue atoMoB | JI Nel 4
XUMHYECKHX CoBpeMeHHAsE MOJENb CTPOCHHUS aroma.
AIIEMEHTOB U mpupoaa | CUMBOIMUYECKUIN SI3BIK XUMUH.
XUMHYECKON CBSI3U XUMHYECKUH ~ DJIEMEHT.  DJIEKTPOHHAs
KoH(purypauust atoma. Kiaccudukamms
XUMHYECKMX  3JeMeHToB (s-, p-, d-
DIIEMEHTHI).  BajeHTHble  DIEKTPOHBI.
BaneHnTHOCTh.  DJNEKTpOHHAs  TpUpoJa
XUMHUYECKOH CBSI3U.
JI No 2 DnextpooTpunaTebHOCTh. Buibt
XUMHUYECKOH CBS3M (KOBaJIeHTHAas!, HOHHAS,
MeTaJuIMuecKasi, BOJOPOJAHAs) U CIIOCOOBI
ee 0OpazoBaHus
IIpakTnyeckue 3aHATHS 4

[Tpaktuyeckas pabora Ne 1 Pemenue
3aJaHUIl Ha WCIOJIL30BAaHHE XUMHYECKOMN
CHMBOJIMKM W Ha3BaHHI COCOWHECHUN IIO
HOMEHKJIAType MEXKIYHAPOJHOTO COI03a
TEOPETUYECKON M MPUKIAAHON XUMHHU U
TPUBHAIILHBIX HA3BaHUMW I COCTaBIICHUS
XUMHUYECKUX  (OpMYyIl  JBYXaTOMHBIX
COeTUHEHNN (oxcumos, Cynb(pUI0B,
TUAPUJIOB u T.IL.) i JIPYrUX
HEOPTraHWYECKUX COCIWHEHUHA OTIEITbHBIX
KJ1aCcCOB.

[TpakTnueckast pabora Ne 2 [Ipaktuyeckue
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 13 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

3agaHusl Ha YCTAHOBJICHHUC CBA3U MEXKOY
CTPOCHUCM aTOMOB XHUMHUYCCKUX
9JICMCHTOB u MNEPUOANICCKUM
NU3MCHCHHECM CBOMCTB XHUMHUYCCKUX
9JICMCHTOB u Hux COC,Z[I/IHGHI/Iﬁ B
COOTBCTCTBHUH C ITOJIOXKCHHUEM
HCpI/IOI[PI‘IeCKOﬁ CHCTCMBI.

Tema 1.2.
Ilepuonuueckuit
3akoH u Tabmuna [.1.
MenneneeBa

OcHoBHOE CoACpKaHUE

OK 01

JI. Ne 3 Ilepuoguyeckas cucrtema
XUMHUYECKUX 3JIEMEHTOR J.N.
Menneneena. dusnueckuii CMBICH
Ilepuonnueckoro 3aKOHa J.N.
Meneneena. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKHUX
AIIEMEHTOB, 00pa3yeMbIX WMHU MPOCTBIX U
CJIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XUMHUUYECKOTO DJIEMEHTa B
IIepnonnueckoit CUCTEME.
MupoBo33peHUYECKOE U HAy4YHOE 3HAYEHUE
Ilepnonnueckoro 3aKOHa JN.
Menneneesa. IIporuossl ..
Menpeneesa. OTtkpriTHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB. Pewenue
MPaKTUKO-OPUEHTHUPOBAHHBIX
TEOPETHUYECKUX 3a1aHuM Ha
XapaKTEePU3aAlNI0 XUMUYECKUX DJIEMEHTOB
«Merannuyeckue /  HEMETAITTUYECKHE
CBONCTBA, ANEKTPOOTPULATENBHOCTD
XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUH C
ux AJIEKTPOHHBIM CTPOCHHEM u
MOJIOKEHUEM B IEPUOAMYECKOM cucTeMe
XUMHUYECKHUX 3JIEMEHTOB JN.
MeneneeBay

OK 02

Pasznen 2. XuMu4ecKue peakuuu

12

Tema 2.1. Tumnst
XUMUYECKHUX PeaKIni

OcHoBHOE cogepKaHue

10

OK 01

Jlekmmss Ne 4 Kmaccudukamust v THITBI
XUMUYECKUX  peakluil ¢  y4JyacTUEM
Heopranuyeckux BemniectB. CocraBieHue
yYpaBHEHUU peaxkuui COCIMHEHMUS,
pasoKeHUsl, 3aMeleHusi, oOMeHa, B T.d.
peakuui TOpEeHUs, OKHCJICHUS-
BOCCTAHOBJICHHS.

YpaBHEHUsSI OKHMCIICHUSA-BOCCTAHOBIICHUS.
Cremenb  okucieHus. OKHUCIATENL U
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denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
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Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 14 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

BOCCTaHOBHUTEITb. CocraBieHue u
ypaBHHUBaHHE OKHCIIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIUHA METOJ0OM
AIIEKTPOHHOTrO Oananca. OKUCIUTENBHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIMU B MPUPOJE,
MIPOU3BOJICTBEHHBIX mporeccax u
YKU3HENICATEIILHOCTH OPraHU3MOB

HpaKTuquKne 3aHATHUSA

[IpakTuueckas pabota No 3
KonuuecTBeHHbIE OTHOILIEHUS B XUMUHU.
OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B
XUMUM W pacyeTrbl IO YypaBHEHUSIM
XUMHUYECKUX PEaKIIUu.

[IpakTnueckast pabora Ne 4 Monp Kax
eIMHULIA KOJIMYECTBA BEIIECTBA.
MounsipHast Macca. 3aKOHBl COXpaHEHMsI
Macchbl U 3HEpruu. 3aKoH ABOTraipo.
[Ipaktuueckas padora Ne 5 MomsipHblii
00beM ra3zoB. OTHOCHUTENbHAS MIOTHOCTh
ra3os.

[Tpaktuyeckas pabora Ne 6 Pacuersl mo
YpPaBHEHUSM XUMHUYECKMX peakuud ¢
HCII0JIb30BaHNEM MAacchl, o0BbeMa
(HOpMaJIbHBIE YCJIOBHUSI) T'a30B, KOJIUYECTBA
BELIECTBA

Tema 2.2.
DNEKTPOIUTHYECKA
JINCCOLTHAIHAS
MOHHBII 00MeH

A
n

OcHoBHOE COoACPKAHUEC

OK 01

JI. Ne 5 Teopuss 5>I€KTpOIUTHYECKON
muccounanuu.  MoHBL.  DIEKTPOJIMTHI,
HEDJIEKTPOJINTHI. Peakuun HMOHHOTO
obmena. CocTaBieHHE pEaKIUii MOHHOTO
oOMeHa MyTeM COCTaBJIEHHS UX IMOJHBIX U
COKpPAILEHHBIX ~ HOHHBIX  ypaBHEHUH.
KucnoTHO-OCHOBHBIE peakiuu. 3agaHus
Ha COCTABJICHUE NOHHBIX PEaKIUI

OK 04

Pasnen 3. Ctpoenue u

cBoOlicTBA HCOPraHu4eCKMX BEIIECTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIAaTypa
CTpOEHHE
HEOpPraHMYECKUX
BELIECTB

u

OcHoBHOE cogepKaHue

OK 01

Jlekuus Ne 6 Ilpegmer HeopraHudeckou
xumun. Knaccudukaius HEOPraHUYECKUX
BemlecTB. [IpocThie U CI0XKHBIE BEIIECTBA.
OCHOBHBIC KJIACCHI CIIOJKHBIX BCIIECTB
(oKCHABI, THUAPOKCHIBI, KHUCIOTBI, COJIH).
B3auMoCBs3b HEOPraHWYECKHUX BEILECTB.
ArperaTHble COCTOSIHUS BEIECTBA.
Kpucrannnaeckne u amopgHbIe BeleCTBA.

OK 02
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00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 15 u3 26 l IlepBblii 3K3eMILIIP

KOITHA Ne

Jlekuuss Ne 7 Tumbl KpUCTaTUIMYECKHX
peLIeToK (aromHas, MOJIEKYJIIpHas,
WOHHAs, METAJUTMYECKasl).

3aBHCHMOCTD (bu3HUeCKuX CBOICTB
BEIIECTBA OT THMA KPUCTAJUIMYECKOU
pemeTKkd.  3aBUCUMOCTh  XMMHYECKOM
AKTHBHOCTH BEIIECTB OT BHAA XUMHYECKOM
CBSI3U Y THUIIa KPUCTAJUTUYECKON PEIIETKH.
[TpuyrHBI MHOTOOOpPA3Ms BEIIECTB

Tema 3.2. ®usuko-
XHMHYECKHE CBOMCTBA
HerFaHI/I‘IGCKI/IX
BEILIECTB

OcHoBHOE CoACpKaHUE

OK 01

JI Ne 8 Metambl. O0mue Guzndeckue u
XHUMHYECKHE CBOMCTBaA METAJJIOB.
CniocoObl onyueHus. 3HaY€HUE METaIJIOB
51 HEMETAIIJIOB B pupoJIie 5
JKU3HEAEATEILHOCTH YyeJIoBeEKa u
opraau3MoB. Koppo3usi MeTajuioB: BHJIBI
KOPPO3HUH, CIIOCOOBI 3aIUThl METAJIJIOB OT
KOPpPO3UU

N

OK 02

JI Ne 9Hemeramnel. O0mue Gpuzndeckue u
XUMHYECKHE CBOICTBa HEMETAJIJIOB.
Tunuunslie cBolicTBa HeMeTamwioB [V— VI
rpynn. Knaccudukanus u HOMEHKIATypa
coeMHEHUN HeMeTaioB. KpyroBopoTsl
OMOTCHHBIX JICMEHTOB B TIPUPOJIC

JI Ne 10 Xummaeckue CBOMCTBa OCHOBHBIX
KJIaCCOB HEOPTraHUYECKUX BEIICCTB
(OKCHIIOB, THUJIPOKCHUJIOB, KUCIIOT, COJIEH U
zp.).

JI Ne 11 3akoHOMEpPHOCTH B H3MEHEHUU
CBOMCTB TPOCTHIX BEIIECTB, BOJOPOJIHBIX
COCIMHEHWH,  BBICIINX  OKCHUIOB U
TUIPOKCH]T

Tema 3.3.
Nnentudukanus
HEOPTraHUYECKHUX
BEII[ECTB

OcHoBHOE cogepKaHue

OK 01

IIpakTHYecKHe 3aHATHA

OK 02

[TpakTrueckast pabora Ne 7
«Unentudukanus HEOPraHNYeCcKuX
BEILIECTBY.

[TpakTuyeckas padora Ne 8

Pemrenne sKCnepUMEHTANBHBIX 3a/1a4 0
XMMHUYECKMM CBOWCTBAM METaLIOB U
HEMETaJUIOB, TI0  PAcllO3HABAaHWIO U
MOJYyYCHUIO COEIMHEHMH METalIoB U
HEMETaJUIOB.

ITpakTrueckast pabota Ne 9

OK 04
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

‘ ctp. 16 u3 26 l IlepBblii 3K3eMILIIP

KOITHA Ne

Nnentudukanus HEOPraHUYECKUX
BEIIECTB C MCIOJIb30BAHUEM HX (PHU3IUKO-
XMMHYECKHX  CBOMCTB, XapaKTEPHBIX
Ka4eCTBEHHBIX PEaKLUM.

KadecTtBennsle peakuum Ha cyabdat-,
KapOOHAT- ¥ XJIOPU- AaHUOHBI, HA KATHUOH
aMMOHUS

Pasnen 4. Ctpoenue u

cBoOiicTBa OPraHn4e€CKHuX BEUICCTB

22

Tema 4.1.

Knaccudukanus,
CTpOCHHE
HOMCHKJIATypa
OpPTraHUYECKHUX
BEILECT

u

OcHOBHOe co/Iep:KaHue

OK 01

JI. Nel2 [IlosiBneHue u  pa3BUTHE
OpPraHMYeCKOM  XHMMHM  KaK  HayKHu.
IIpeamer oprannueckor xumuu. Mecro u
3HAUYE€HHE OPTaHMYECKOW XUMUH B CUCTEME
€CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHE Kak MOPSIA0K
COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO
UX BAJICHTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOpUH XUMHYECKOTO CTPOEHUS
OpraHUYEeCKUX COEeIMHEHUN AM.
byrneposa. YrnepoaHsii CKeJIeT
OpraHWYEeCKOM MOJEKYNbl. 3aBUCUMOCTh
CBOMCTB  BEIIECTB OT  XUMHYECKOIO
cTpoeHus MoJieKyil. 3oMepus 1 U30Mephl.
[TonsiTie O (QYHKIMOHAIBHOM TpyIIIe.
Pagukan. [lpuHnumsr — knaccuduxanim
OpPraHUYECKUX COCIMHECHUM.
MexnynaponHas HOMEHKJIaTypa u
MPUHIMIBI HOMEHKJIATYPbl OPraHUYECKUX
COETUHEHU. Ilonsrue 00
a30TCOAEPKALINX COEMHEHHUSIX,
OMOJOTHMYECKH  aKTHUBHBIX  BEIECTBaX
(yrmeBomax, »kupax, Oenkax u Ap.),
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUAX
(MOHOMeEp, MOJMMEpP, CTPYKTYPHOE 3BEHO)

N

OK 02
OK 04

IIpakTHYecKHe 3aHATHA

[TpakTrueckast pabora Ne 10
Howmenknarypa OpraHUYecKuX
COeTUHEHNN OTACIBbHBIX KJIaCcCOB
(HachIICHHBIE, HEHACBIILICHHbIE u
apOMaTUYECKHEe YTIIEBOJIOPOBI, CIUPTHI,
(beHonsl, QJIbJETUIbI, KETOHBI,

KapOOHOBBIE KMCIIOTHI U JIp.)
CocraBieHHe TMOJHBIX W COKPAILIEHHBIX
CTPYKTYPHBIX  (OPMYJT  OpraHMYECKHX
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 17 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

BEUICCTB OTJENbHBIX KIIACCOB, HMCIIONb3Ys
UX Ha3BaHUSA [0 CHUCTEMATUYECKOW H
TPUBMAJIBHON HOMEHKJIAaType (3THIIEH,
alEeTHIEH, [JIMLIEPHH, ¢benom,
dopmanbaerun, YKCYyCHas KHCJIIOTA,
riuH). PacueTs! mpocreiimiend GopMyibi
OpraHMYECKOM MOJIEKYJbl, HUCXOAS W3
AJIEMEHTHOTO cocTana (B %)

Tema 4.2. CsoiicTtBa
OpPTraHUYECKUX
COE€IMHEHUN

OcCHOBHOe co/Iep:KaHue

OK 01

Jlexums No 13  ®Duzuxo-xuMuyeckue
CBOWCTBA  OpPraHUYECKUX  COCIUHEHHH
OTJIEIbHBIX KJIaCCOB (ocobeHHOCTH
KJaccu(UKaluu 1 HOMEHKJIATYpbl BHYTPU
KJjlacca; T'OMOJIOTMYECKUH psaa U oOrast

dbopmyna; HU30MEpHs,; dbuznyeckue
CBOICTBA; XUMHYECCKHUE CBOMCTBA;
CIoco0bI MIOJIY4EHHUS): npeenbHbIe

YII€BOAOPOAbl (ANKaHbl M IUKJIOATIKAHBI).
['openne MeraHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILIUIEHHOCTH U
OBITY. CaoiicTBa IIPUPOIHBIX
YIJI€BOIOPOAOB, HAXOXKACHUE B IPUPOJIE U
IIPUMEHEHHE AJIKaHOB;

— HempezenbHble (AJIKEHbI, aJKUHBI U

AJIKaJIUCHB) U apoMaTH4ECKHE
yriesogopoasl. ['opeHue aneruneHa kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO

IJIaMCHH JJIsI CBAPKHU U PE3KH MCTAJIJIOB

OK 02
OK 04

Jlekumss  Ne 14 kucimopoacoaepxaiiue
coenquHeHuss  (cnupTel U (PeHOIBI,
KapOOHOBBIE ~ KHUCJIOTBI U 3(UPHI,
QIBJIETUBl W KETOHBI, KUPHI, yTIIEBOJIBI).

[TpakTraeckoe MPUMEHEHUE
STUJICHTIUKONS,  TJWIEepuHa, (¢eHona.
[Tpumenenue dbopManbaeruaa,

alreTajablIeruaa, YKCYCHOM KUCIOTBHI.
Mpia Kak COJIM BBICHIUX KapOOHOBBIX
KHUCJIOT. MOroIIe cBOMCTBa MbLIa

Jlexuus Ne 15 a30TcoAepKale
COCIUHECHU A (aMI/IHI)I U aMHHOKUCJIIOTHI,
Oenku). BricokoMonekynspHbIe
COCIUHECHU A (CI/IHTeTI/ILIeCKI/Ie n
OMOJIOTUYECKU-aKTUBHBIE). Mounowmep,
MOJINMED, CTPYKTYpPHOE 3BEHO.
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 18 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

[Tonumepuszanus 3TUIIEHA KaK OCHOBHOE
HaIIpaBJICHUE €r0 UCIIOJIb30BaHUS.
I'eneTnueckass CBsSI3b MEXIy KiaccaMu
OPraHUYECKUX COCTMHEHUN

Tema 4.3.
Wnentudukanms
OpPraHUYECKUX
BEIIIECTB, 150,
3HAaYECHHUE
IPUMCHCHUE B
OBITOBOM u
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJioBeKa

OcCHOBHOe co/Iep:KaHue

12

OK 01

Jlekuus  Ne 16  buoopranuueckue
COEMHEHUS. ITpumenenue u
Ouonoruyeckas poJib yIJIEBOJOB.
OxucieHue  yriieBoJOB —  HCTOYHHUK
SHEPruM JKUBBIX oOpranu3moB. OoOnacTtu
IPUMEHEHUs aMUHOKHCIOT. [IpeBparienus
0enKoB 1005000071 B OpraHu3Me.
Buonornueckue byHKIIUN OEJIKOB.
buonornveckune ¢yHkuuu xKupos. Poinb
OpraHMYeCKOll  XMMHHM B  PELICHUU
po0JIeM MUIIEBO 0€30MacHOCTH

OK 02
OK 04

Ponb  opraHuveckoil XUMHHM B PELICHHH
npoOJieM SHEPreTHUecKoi 0e30MacHOCTH,
B Pa3BUTHU MEIUIIMHBI, CO3JJAHUUA HOBBIX
MaTepUajIoB, HOBBIX MCTOYHHKOB YHEPTUU
(ampTEepHATUBHBIE WUCTOYHHKU OSHEPTHUH).
OmnacHOCT,  BO3JCHCTBHS HA  JKUBBIC
OpraHW3Mbl ~ OPraHUYECKHX  BEIIECTB
OTIENbHBIX  KJaccoB  (YrJeBOJIOPOJbI,
CIUpPTHI, (EHONBI, XJIOpPOpPraHuYecKue
MIPOU3BOJTHBIC, ATBJICTH/IBI U JIP.), CMBICTT

IIpakTHYecKHe 3aHATHA

10

[TpakTrueckast padora Nell

CBolicTBa  OpraHMYECKHX COEIUHEHHM
OTIIENbHBIX KJAccoB (TpUBHAIbHAA H
MEXyHapOaAHAs HOMEHKJIAaTypa,
XHUMUYECKHE CBOIICTBa, CIIOCOOBI
NOJIy4deHHUs): TpefesibHble (aJKaHbl U
[UKIIOAJIKAHBI ),

[Tpaktuyeckas padora Ne 12
HenpeaenbHble  (JIKEHbl, QJIKUHBI U
aJIKaIMECHBI)

[TpakTrueckas paboTta Ne 13
apoOMaTHUYECKHE YIIIEBOAOPObI, CIIUPTHI U
(deHonbl, KapOOHOBBIE KHCIOTHI U 3PUPHI,
QIBJETUABl U KETOHBl, aMHUHBl U
AMUHOKHUCIJIOTBI,  BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMUS.

[TpakTnueckast pabora Ne 14
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 19 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

3ajaHusl Ha COCTAaBJIEHUE YPaBHEHUU
XUMUYECKAX  peakluil ¢  y4acTueM
OpraHWYEeCKHUX BEIIECTB Ha OCHOBAHHUU HMX
COCTaBa U CTPOEHUS

[IpakTnueckas pabora No 15
“Unentuduxamnms OpPTraHUYECKUX
COEIMHEHUH OTJI€TIbHBIX KJIacCcoB”
Wneatudukamnms OpPTraHUYECKUX
COCTMHEHUN OTAENbHBIX KJaccoB (Ha
npumepe aJIbJICTU/IOB, Kpaxmaa,
YKCYCHOM KHUCJIOTBI, O€TKOB M T.I.) C
WCIIOJIb30BaHUEM WX (U3UKO-XHUMHUYCCKUX
CBOMCTB M XapaKTEPHbIX KayeCTBEHHBIX
peakumii.  [enatypauus Oenka mpu
HarpeBaHuu. lIBeTHBIe peakiuu OEIKOB.
Bo3HuKHOBEHHE aHATUTHYECKOTO CUTHAJIA
C TOYKHM 3pEHUS XUMHUYECKHUX IPOLIECCOB
MpU TIPOTEKAaHUU KAYECTBEHHOW PEaKIIHH,
MO3BOJISIOILIEH UACHTU(PUIIUPOBATD
MPEJIOKEHHBIE OPTaHUYECKHE BEIIECTBA

Pasznen 5. Kunernueckne " TEPMOAHHAMHYECKHE
32aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX pPeaKkuui

Tema 5.1
CxopocTh
XHUMUYECKHX
peaKunii.
XHUMHUYECKOE
paBHOBECHE

OcHoBHOE coaepKaHue

OK 01

Jlexums Ne 17

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT
pa3INYHBIX (bakTopoB: HIPUPOJIBI
pearupyromux BeELIECTB, KOHLEHTpaluu
pearupyromux BeIeCcTB, TEMIEPATYPsl H
IJIOIIAU  PEaKIUOHHOM IIOBEPXHOCTH.
Tennossle 3¢ deKTh XUMUYECKHUX
peakuuii. OK30- ¥ OHAOTEPMHUYECKUE,
peaxknuu.

OOparuMocTh  peakiuid.  XUMHYECKOe
pPaBHOBECHE UM €r0 CMEIICHHE IIOJ
JeNCTBUEM pa3IMYHbIX ¢bakTopoB
(KOHIIEHTpAalMs PeareHTOB UM MPOYKTOB
peakuuu, JaBI€HHE, TeMIeparypa) Uil
CO3J1aHusA ONTUMAJIBHBIX YCIIOBHI
IIPOTEKAaHUs  XMMHYECKUX  IIPOLIECCOB.
ITpunnun Jle Hlarense.

OK 02

Pa3nes 6. PacTtBopsl

Tema 6.1. Iloaarue o
pacTBOpax

OcHoOBHOE coaep:KaHue

N

OK 01

[TpakTuyeckas padora Ne 16
PactBopenne kak (QU3MKO-XUMUYECKUN

OK 02
OK 07

© ®I'bOY BO «Henl'V»




Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES

@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1 ctp. 20 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

npouecc. PacTtBopBI. Crioco0sI
MPUTOTOBJICHUS pacTBOpOB.
PactBOpuMOCTS. MaccoBas Jlomst
PacTBOPEHHOTO BEIIECTBA. Cwmpbicn
MoKasaresist  MpeleiabHO  JIOIMyCTUMOM
KOHIIGHTpAllMK M €ro HCIOJIb30BaHUE B
OIICHKE IKOJIOTUYECKON OE30MaCHOCTH.
[IpaBuna 9KOJIOTMUECKH 1IE€IECO00Pa3HOTO
MOBECHUA B  OBITYy H  TPYIOBOM
JIeATETLHOCTH B LIETISIX COXPAHEHUsSI CBOETO
3MI0pPOBbSI U OKpY’Kalolllell MpUpPOAHOI
Cpe/ibl; OMAaCHOCTh BO3JCHCTBHS HA JKUBBIC
OpraHU3Mbl ONPEICIICHHBIX BEIIECTB.
Pemienne  mpakTUKO-OPHEHTHUPOBAHHBIX
pacueTHBIX  3aJaHUl Ha  PacTBOPBI,
HCIIOJIb3yEMbIE B OBITOBOI u
MIPOU3BOICTBEHHON JeSITeIbHOCTH
YeJI0BeKa

Tema 6.2.

OcHOBHOe co/Iep:KaHue

2 OK 01

Hccnenopanue IIpakTHYecKHe 3aHATHS
CBOWCTB pPacTBOPOB [TpakTnyeckas pabora Ne 17

2 OK 02

«IIpUroTOBIICHHE PACTBOPOBY.
[IpuroroBneHne  pacTBOPOB  3aJaHHOMU
(maccoBoif, %)  KoHUeHTpamuu  (c
MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIpOCAMHM) U  OIpENEIeHHE  CPEeJbl
BOJIHBIX PaCTBOPOB.

Pemenne 3a1a4 Ha IIPUTOTOBJICHHUEC

OK 04
OK 07

pacTBOpOB

MPO®ECCHUOHAJBHO-OPUEHTUPOBAHHOE C
(comep:kaHue NPUKJIATHOTO MOAYJISA)

OIEPKAHUE

Pazpen 7.
YyeJ0BeKa

Xumua B ObITY M MPOM3BOJCTBEHHON 1eSITeIbHOCTH

4

Tema 7.1
XuMHs B

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE
ObITY U | comepKaHue

4 OK 01
OK 02

MIPOU3BOJACTBEHHOMN Jlexknus Ne 18 Hoselimue noOCTHXKEHUS
IesITeIbHOCTH XAMHYECKOW HAaykKM HM  XHMHYECKOU

YCIOBCKa

TeXHOJIOTUH. Poibp Xxumun B obecrieueHUH
HKOJIOTUYECKOH, SHEPreTHUECKON u
IUILEBOM 0€30IacHOCTH, pa3BUTUU
MeaunuHbl. [IpaBuna moucka u aHanmsa
XMUMUYECKON MH(OpMAIMKM U3 Pa3IMYHbIX
WMCTOYHUKOB (Hay4yHas M y4yeOHO-Hay4dHast

2 OK 04
OK 07

JUTEparTypa, CpeacTBa MacCOBOM
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES

@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y
Pabouast mporpamMma JUCIUIUTHHEL
Xumust
cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM
Bepcus noxymenra - 1 ‘ ctp. 21 u3 26 IlepBblii 3K3eMILIIP KOITHA Ne

nHpopmanuu, cetb UHTEpHET).

IlpakTHyeckne 3aHATHS 2
[Ipaktnueckass padora Ne 18 Ilouck wu
aHanu3 KEWCOB 0 IIPUMEHEHUN

XUMHYECKHX BEIIECTB M TEXHOJIOTHH ¢
yueroM Oyaymieid  nmpodeccrHoHanbHOU
NESTEIbHOCTH TI0 TEeMaM: BaKHEUIIIHe
CTPOMTEIIbHBIC MaTepHalIbl,
KOHCTPYKIIMOHHBIC MaTepUaibl, KPacKH,
CTCKJIO, KEpaMHKa, MaTepHalibl  JUIs
AIIEKTPOHUKH, HaHOMAaTePHAJIbI,
TEKCTHIIbHBIC BOJIOKHA, UCTOYHUKHU
DHEPIUU, OPraHUYEeCKUE W MHUHEPAIbHBIC
yInoOpeHusi, JIEKapCTBCHHBIC BEIIECTBA,
OBITOBAsT XUMHUSI.

3ammra: [IpencraBieHue  pe3ysibTaToOB
peleHust KeiHcoB B (hopMe MUHU-IIOKIIaIa
¢ mpeseHranuen. [luddepeHpoBaHHBINA
3a4er.

Bcero: 72

3. YeaoBus peaju3zauuu padoyeii nporpaMMbl JUCHUILIHHBI

3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAJIBLHO-TEXHUYECKOMY
o0ecre4YeH! 0 JUCHUIINHBI

KaOuneT ecTeCTBEeHHOHAyUHBIX IWCHUIUIMH — ydeOHas ayAuTopws s
MPOBENCHUS]  JICKIIMOHHBIX W MPAKTHUYECKUX  3aHATUM, TPYNIOBBIX U
WHIUBUYAIbHBIX ~KOHCYJIbTAIlMH, TEKYIIET0 KOHTPOJSI M MPOMEXKYTOUHOMN
arrectauuu Ne 307.

OcHoBHOE 000pyAOBaHUE:

yueOHas U crelraln3upoBaHHas MeOenb, yueOHas Aocka, pabouue mecta
J1s1 00yJaromuxcsi, pabodyee MECTO IMpernoiaBaTeisi ¢ BBIX0JIOM B ceTh IHTepHET.

Texnudeckue cpenctBa oOydeHHs IJiA MPOBEACHHUS BCEX BUIAOB 3aHSITHIL:
MYJIbTUMEIUUHBIA KOMIUIEKC OPTATUBHBIN (HOYTOYK, IEMOHCTPAIIMOHHBINA YKpPaH,
MIPOEKTOP).

VY4eOHo-MeToanYeCKask JOKYMEHTAIHS:

TUAAKTUYECKUE TOCOOUs, TIIIaKaThl, HATJISAHBINA U pa3aTOYHbIN MaTepual.

[IporpammHuoe obecrieueHue:
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Windows 10 (cpok neicTBus JIUIIEH3UU: OECCPOYHO).

PacxonHbie MaTepuansl

ITomemeHUuss IJI1 OPraHM3alUU CAMOCTOATEJbHOM M BOCIHHMTATEIbHOU
padoThI

1.bubnuoTteka, yntanbHbI 3a1 Ne3 ¢ BbixogoM B MHTEpHET - momenieHue
JUTSL OpTraHU3alMU CAMOCTOSATEIbHON U BOCIIUTATEIbHOM paOOTHI.

454001, YensaOunckas obnacts, . YensOunck, yia. bpatee Kammpunsix, 1.
129

OcHoBHOE 000pyAOBaHUE:

CTEJUIAXU KHIKHBIE, Kadeapa BbIIauH JINTEPATYPhl, BBICTABOYHBIN CTEIUIAK,
mKadbl, CTONBI, CTYyJbi, KOHAMIIMOHED, 9 TNEpCOHAIBHBIX KOMIIBIOTEPOB C
MNOAKIIOUEHUEM K HUHPOPMAIMOHHO —  TEJICKOMMYHUKAIIMOHHON ceTu
«HTepHeT»; yueOHast MeOeb, MPOESKTOP, IKPaH, KOHAUIIUOHED.

[IporpammHoe obecrnieueHue:

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 ([JJorosop Ne AD-23/12); AHTHUBHUpYC
Kacnepckoro  (Jlutiensuonnsiii  goroop Ne  K-0054-P ot 19.12.22);
Koncynprantllntoc (Cornamenne o corpynnudectBe Ne 31 ot 20.05.2023 r. ¢
perHOHANBHBIM  WH(OPMALIMOHHBIM  ILIEHTPOM  OOIIEPOCCUMCKOM  ceTu
pacrnipoctpaHenus npapoBoil uHdopmanun); HIb (Horosop Ne 101/HOB/2810 ot
20.02.2018).

Heorpannuenuslii [0CTynm K  3JIEKTPOHHO-OMOJMOTEYHBIM  CHCTEMaM
(3JIEKTPOHHBIM oubnmorexkam), B AIEKTPOHHYIO uH(pOpMAITMOHHO-
o0pa3oBaTeNbHYI0 CpeAay O00pa3oBaTENbHOW OpTraHMW3aIllid; K COBPEMEHHBIM
npodecCUOHANIBHBIM 0a3aM JaHHBIX U HHGOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

2. AxroBpii 3am Ha 483 mecta ¢ BBIXOAOM B ceTh MHTEpHeT - 14
MPOBEICHUS HAYYHBIX KOH(EPEHIINI, CEMUHAPOB - TOMEIIEHUE 1JI1 OpraHu3aIuu
BOCIIUTATEIBHOU PaOOTHI.

454001, Yensabunckas obnacte, r. UensOunck, yin. bparseB Kamupunsrx, 1.
129
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Texuudyeckue  cpeactBa  oOydeHHs  JUISI  TPOBEACHHS  3aHSATH:
MYJTBTUMEANHHBIN KOMIUIEKC MIOPTATUBHBIN (HOYTOYK, TEMOHCTPAIMOHHBIN 3KpaH,
MIPOCKTOP).

OcHoBHOe = 00OpyAOBaHHE: COBPEMEHHOE 3BYKOBOE, CBETOBOE W
BUJI€0000pYJOBAHUE.

3.2. UndopmannonHoe odecneuyeHue peajsn3annu NporpaMmmbl

OcHoBHas JuTEpaTypa

. bopucos, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octpornsaos, T. b.
boiinona, JI. I1. Apgamesa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-
5-406-11987-7. — URL: https://book.ru/book/950237. — TekcT : 3eKTPOHHBIIA.

. Henucona, O. U. Xumus : yuebnuk / O. U. JlenucoBa. — Mocksa : KnoPyc, 2023.
— 307 ¢. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217—
TeKCT : 2JIEKTPOHHBIN.

. Caenko, O. E., XuMus (m1s1 HEXUMHUECKUX crieruaibHocTeil) : yaeonuk / O. E.
Caenko. — Mocksa : KnoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. —
URL.: https://book.ru/book/948704. — Texkcr :

JlomosiHUTeILHAS JIUTEpaTypa:

1. AmapueB, A. N. OOmas xumus. COOpHUK 3aJaHUN C MPUMEpPaAMHU
petieHui [DIeKTpoHHBIN pecypc]: yaebnoe mocooue mis CIIO / A. WM. AnapHes,
JI. . Aponnna. — 2-e uzn., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 127 ¢. —
(Cepus:ITpodeccuonansuoe obpazoBanue). — Pexum goctyma:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamunckuii, B. A. Opranuueckass XUMHs . TECTOBBIC 3aJaHUs, 3aJayH,
BOIIPOCKHI [DJIEKTPOHHBIM pecypc]: ydebHoe mocobue mia CIIO / B. A.
Kamunckuii. — 2-e¢ usg., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 289 ¢. —
(Cepusi:IIpodeccuonanbuoe obpazoBanmue). — Pexum moctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xwumus [DnekTpoHHBI pecypc]: y4eOHHK U
npaktukyM st CITO / T. B. MapreinoBa, 1. B. Apramonosa, E. b. 'ogyHOB ; mof
pen. T. B. MapteiHoBoii. — Mocksa :HOpaiit, 2018. — 393 c¢. — (Cepus
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Ilpodeccuonanpbuoe  oOpazoBanue). —  Pexum  nmocryma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81AC-518E104A9CE9

4. MockBa, B. B. Opranndyeckas XxuMus: 0a30Bble  MPUHITUTIBI
[DnexTponHsIit pecypce]: yueoHoe mocodue mus CIIO / B. B. MockBa. — 2-¢ u3.
— MockBa : [Opaiit, 2018. — 143 c¢. — (Cepus :Ilpodeccronansuoe
obOpa3zoBanue). — Pexkum jgoctyna:www.biblio-online.ru/book/9E571A25-1C9A-
4ACF6-A8D8-92FF2788FF67

5. O6mas xumus. [IpakTukym [DIeKTpOHHBIA pecypc]: yueOHoe Mmocooue
mis CIIO / H. JI. I'musaka ; nmonx pea. B. A. IlonmkoBa, A. B. babkosa, O. B.
HecrepoBoii.— Mocksa :FOpaiit, 2019. — 248 ¢. — (Cepus :IlpodeccronanbHoe
obpaszoBanue). — Pexxum nocryna:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneitnukoB, H. H. Xwumusa. AnropuTmsl pemieHus 3aad M TECTHI
[DnexTpoHHBIN pecypc]: yueoHoe nocodue ans CIIO / H. H. Oneitnukos, I'. II.
MypaBbeBa. — 3-€ u3a., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 249 c. —
(Cepus:ITpodeccuonansHoe oOpazoBanue). — Pexum mgoctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, U. B. Xumusa[DnekTpoHHbIH pecypc] :y4eOHUK W 3aJauHUK ]IS
CIIO / U. B. Pocun, JI. /1. Tomuna, C. H. ConoBbeB. — Mockaa :IOpaiit, 2018. —

420 c¢. — (Cepusa :lIpodeccuonanpHoe oOpa3oBanue). — Pexum
noctymna:www.biblio- online.ru/book/7678EFFE-1F8D-48A3-AAEO-
9F9E86320CB1

8. Cmapseirun, C. H. Heopranunueckast xumus. [Ipaktukym [DneKTpOHHBIN
pecypc]: ydebHo-mipaktuueckoe. mocooue mis CIIO / C. H. Cwmapsirun, H. JL
barnasenu, M. B. MlaitnakoBa. — Mocksa :IOpaiit, 2019. — 414 c. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexxum  pocryma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9. CyropoB, A. B. OOmas u HeopraHuyeckas XUMHS [DIEKTPOHHBIN
pecypc]: yueonuk mist CITIO : B 2 1. T. 1./ A. B. CyBopos, A. b. Hukonabsckuit. —
6-¢ w3n., ucnp. m gomn. — Mocksa :HOpaiit, 2018. — 292 c¢. — (Cepus
IIpodeccuonanpbHoe  oOpa3zoBanue). —  Pexxum  moctyma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373
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10. CysopoB, A. B. O06mass u Heopranudeckas XuMus [DICKTPOHHBIH
pecypce]: yueonuk nus CIIO : 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-A0DA- 4101-BAFD-A95B643E09DD

11. Xumus [DnextponHusblil pecypc]: yueonuk mis CIIO / FO. A. JleGenes, I
H. ®anees, A. M. I'ony6es, B. H. IllanoBan ; mox obm.pen. I'. H. ®aneeBa. — 2-¢
u3n., mep. u gon. — MockBa : IOpaiit, 2018. — 427 c¢. — (Cepus
IIpodeccuonanbioe  oOpasoBanue). —  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.pea. I'. H. @ageeBa. — Mocksa :FOpaiit, 2018.

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

13. HlepbaxoB, B. B. Heopranuwdeckas xumus. Bompocbkl u 3amgauu
[DnexTpoHHBIN pecypc] : yuedHoe nocodue mist CITO / B. B. Illepbakos, A. A.
®dupep, H. H. bap6otuna. — 2-e u3., ucnp. u gorn. — Mocksa : FOpaiit, 2018. —
107 c¢. —(Cepus:IlpodeccronanbHoe oOpa3oBanue).—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  (OOpa3oBaTeibHBIM  CalT IS  IIKOJHHUKOB
«XuMus»).

3. www.alhimikov.net (O6pa3oBaTenbHbBIN CAUT IS TKOJTHHUKOB).

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

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

6. www.1lseptember.ru (MeToauueckas razera «lleppoe cCeHTAOP»).

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 ¥ OLIEHKA Pe3yJIbTATOB OCBOEHUS Y4eOHOM TMCUMILINHBI

KoHTponb ¥ OLIEHKAa pe3ylbTaToB OCBOCHHUA Y4E€OHOM JAMCLUILIMHBI
OCYILECTBIISICTCA IPENOAaBarTelieM B IIPOLIECCE TNPOBEACHUSA IPAKTUYECKUX
3aHATUH, TU((EPEHIIMPOBAHHOTO 3a4YeTa, @ TAK)XKE BBIIOJHEHUS 00Yy4aroIIUMUCS
WHJVBUAYAJIBHBIX 33JIaHHUM, IPOEKTOB, UCCIIETOBAHUMN.

Oo0mas npodeccuonajibHas Tun oueHOYHbIX CPeICcTB
KOMIIeTeH U
OK 01. BeibupaTtbcrioco0bl Texymuii KOHTPOJIb
pelieHus 3aaau - YCTHBIH OIPOC;
npoQecCHOHAILHON - (ppoHTaNTBHBIN OMPOC;
JESTEIIbHOCTH MPUMEHUTENFHO K+ OLIEHKAa KOHTPOJIBbHBIXPA0OT;
pa3JIMYHBIM KOHTEKCTaM - HaOII0eHNE 32 X0/I0M BBIIMOJTHEHUS Ta00PaTOPHBIX
pabor;
OK 02. Vcnonb3oBaTh - OLIGHKA BBIMIOJHEHUATa00paTOpHBIX PadoT;
COBpPEMEHHBIE CPE/ICTBANIONCKA, - OLIEHKa NMPaKTUYeCKUXpadoT (pereHus
aHaJIM3a U UHTEPIPETAINH Ka4eCTBEHHBIX, PACYETHBIX, MPO(HECCHOHAIBHO
uH(pOopMaluu U OpPUEHTUPOBAHHBIX 33]1a4);
WH(OPMAIMOHHBIE TEXHOIOTUU - OLIEHKA TECTOBBIX3aJaHMi;
JUTSI BBITIOJTHEHUS 3a71a4 - HaOJI0JEHHUE 32 X0/I0M BBIIOJIHEHUS
npodeccuoHaIbHON WHJUBU1yaJIbHBIX TPOEKTOB M OLIEHKA
JeSITeIbBHOCTH BBITNIOJTHEHHBIX IPOEKTOB;
OK 04, DdbexTHBHO - HaOJIoICHNE U OLEHKapelIeHHA Kelc-3a1ay;
B3aMMOJIEHCTBOBAT HPABOTATE - HaOmoIeHNe U OLeHKaeI0BOI UIpb;
B KOJUIEKTUBE M KOMaHJIE - M depenumpoBanHbIi 3a1eT
OK 07. CogeiicTBoBaTh
COXPaHEHMIO OKPYIKAIOILIEN CPEbI,
pecypcocOepeKeHUI0, TPUMEHSITh
3HaHUS 00 U3MEHEHUH KIIMMaTa,
MIPUHIIMIIBI OEpPEKINBOTO
POM3BOJICTBA, 3P (HEKTUBHO
JIECTBOBATHB UYPE3BBIUYANHBIX
CUTYaIUSIX

[Ipy HEOOXOAMMOCTH WHBaIWIAaM MW JIMIIAM C  OTPaHUYCHHBIMH
BO3MOXHOCTSIMM ~ 3JIOPOBbSI  MPEAOCTABIIACTCS JOMOJHUTEILHOE BpeMsS IS
MMOATOTOBKHU OTBETA IIPU ITPOBEICHUN POMEKYTOUHOU aTTECTALMH.
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