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1. ITaciopt paGoyeii MporpaMMbl 1M CHUILIHHBI

1.1. ObuaacTs npuMeHeHHs padoveil NPOrpaMMbl U MeCTO AUCHUILIUHBI B
crpykrype OIIOII CIIO
Pabouass mporpamma gucummuinabl OJ1b.07 Xumust sBIsSeTCS 4YacThblO

o011e00pa3oBaTeNbHOTO KA oOpa3oBarenbHON nmporpammbl CI1IO — mporpammsl
MOATOTOBKU CHEHUAIMCTOB CpeAaHero 3BeHa mno cnenuanbHoct  (09.02.07
NHpopMaimoHHBIE CHCTEMBI M IIPOTPaMMUPOBAHHE.

Conepxanue paboueil mporpamMmbl  0011€00pa30BaTEIHLHON JUCITUTIIIMHBI
Ob.07 Xwumus coorBerctByer @DI'OC COO (yTBEpKJACHHOTO MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012r.Ne
413 B peicTByIOlIEH pefaKkllvu), U pa3pabOTaHO Ha OCHOBE MPUMEPHOI paboueii
IIPOrpamMMBl o01reo0pazoBaTeIbHON TV CHUTUIAHBI «XUMHS» TUTSI
npodeccuoHaNIbHBIX 00pa30BaTeIbHBIX opranu3aius (mpotokoia Ne6/2025 ot «18»
anpens 2025 rona)

1.2. lleaim 1 n1aHMpyeMble pe3yJbTaThl 0CBOCHHUS M CHUIIMHBI
Llenp quCUUNIMHBI:

@opMHUPOBAHUE Y CTYAEHTOB MPEICTABICHUS O XUMUYECKON COCTABIISIIOLLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPAa KaK OCHOBBI TPUHATUS pEHICHUNA B
JKU3HEHHBIX M TPOU3BOJICTBEHHBIX CHUTYyalUsX, OTBETCTBEHHOI'O IIOBEACHUS B
IIPUPOJTHOM CpeNE.

3afgauu TUCLMIUINHBI:

- chopmupoBaTh MOHMMAHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX
ITPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CpeJie, NETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3HU U B3aIMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABJISATH (POPMYJIbI HEOPTAHUUYECKUX U OPTaHUYECKUX
BCILIECTB, YPaBHEHUS XMMHUYECKMX  pEaKIHi, OOBICHATHL HUX  CMBICI,
WHTEPIIPETUPOBATHPE3YJIHTATHI XUMHUUYECKUX IKCIIEPUMEHTOB,

- chopMupoBaTh HABBIKM TPOBEICHUS MPOCTEUINNX XHUMHYECKUX
HKCIIEPUMEHTANILHBIX HCCIECIOBAHUNA C COOJIOJEHHEM TMpaBmil 0E30MMacHOTO
oOpaIieHusIC BEeIeCTBaMHU 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

- Pa3BUTh YMEHHUSI UCIIOIH30BaTh MH(POPMAIINIO XUMHUYECKOTO XapaKTepa u3
Pa3JIMYHBIX UCTOYHHUKOB;
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- chopmupoBaTh

YMEHHUS

IMIPOTHO3NPOBATH

HOCJIEACTBUSI  CBOEH

ACATCIBHOCT W XHMHUYCCKUX IIPHUPOAHBIX, OBITOBBIX U IMIPONU3BOJACTBCHHBIX

IIPpOLECCCOB;

- C(bOpMI/IpOBaTI) IIOHUMAaHHUC 3HAYMMOCTH ,ZIOCTH)KGHI/If/'I XUMHYECKOM HAaYKH

Y TEXHOJIOTUH JJIsl pa3BUTHS COIIMAIIBHON U TIPOU3BOJICTBEHHOM cep.

1.2.2.

Ilinanupyembie

pe3yabTaThl

0CBOCHUA

001eo0pa3oBaTe/IbHOM

aucuIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Kox u nanmenoBanue

HJIaHI/IpyeMbIe Pe3yJabTaTbl OCBOCHUSA TUCHUIIJIUHBI

BBITIOJIHATD TaKYIO JCATCIBbHOCTD,

paccMaTpruBaTh €€ BCCCTOPOHHC,

IJIaHUPOBATb U CAMOCTOSATCIILHO

- MHTEpeC K Pa3IU4HbIM cdepam

npoQeCCHOHAIBHON
NeSITebHOCTH, Ognanenue
YHHUBEPCAITbHBIMU y4eOHBIMA
MO3HABATEIbHBIMU  JICHCTBUSIMH:
a) 0a3oBbIE JIOTHUYECKHUE
JIEUCTBUS:

- CaMOCTOSTEIBHO
dbopMynupoBaTh u
aKTyaJIu3UpOBaTh npobiiemMy,

- yCTaHaBJIMBATb Cym@CTBGHHBIfI
INpU3HAK WJIN OCHOBAaHUA [IJId

CpaBHEHMsI, KJacCUpUKALUU U
00001IeHHS;
- OTIpeesATh LeJH
NesITeIbHOCTH, 3aaBaTh
napamMeTpl ¥ KPUTEpUH WX
JOCTHOKEHUS;

- BBUABIIITH 3aKOHOMEPHOCTH H
IIPOTUBOPEYUS B

(popmupyembIx OO0mme JucuunimHapHbIe

KOMIIeTeHIUI (nmpeaMeTHBbIe)
OK 01. Beibupats B yactu TpyZ10BOro BOCIIMTAHUSA: |- BJIAJETh CUCTEMON XMMUYECKHX
CIOCOOBI pelieHus - TOTOBHOCTH K TPYAY, OCO3HAHME | 3HAHUM, KOTOpas  BKJIIOYACT:
3a71a4 IIEHHOCTH MacTepCTBa, | OCHOBOIIOJIAraroue MTOHSATHUS
npodeCcCHOHAILHON TPYIOJIO0uE; (XMMHYECKUN  DJIEMEHT, aToM,
JIeITEILHOCTH - TOTOBHOCTh K  aKTHBHOM |3JIEKTpOHHAs 000J0YKa aToMa, S-,
MPUMEHUTEIBHO K JIeATETLHOCTH TEXHOJIOTHYECKOH |p-, d-3JIEKTpOHHBIE OpOUTAIN
pa3IMYHBIM U COIMAIBHOW HaIpaBJIE€HHOCTH, | ATOMOB, HOH, MOJIEKYJIa,
KOHTEKCTaM CIIOCOOHOCTH WHUILIUUPOBATH, | BATIEHTHOCT,

ANEKTPOOTPHUIATENIBHOCTb,
CTEINEeHb OKHUCIICHUS, XUMUYECKas
CBSI3b, MOJb, MOJIIpHas Macca,
MOJIIpHBIA 00BEM, YTIIEPOAHBIN
CKeJIEeT, byHKIIMOHANbHAS
rpynmna, pagukal, H30MepHs,
M30MEpbI, TOMOJIOTHYECKUN P/,
TOMOJIOTH, YTII€BOIOPOIBI,
KHUCIIOPOJ- M a30Tcojep Kalliue
COCIMHEHMNS, OMOJIOTHYECKHU
aKTUBHBIC BelIecTBa (yrIeBOJIBI,
KUPBI, Oenkn), MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS, KpHUCTaJNIMYecKas
pemieTka, THIBl  XUMHYECKUX
peakuui (OKHCIUTENBHO-
BOCCTAaHOBUTEJIBHBIC, 9K30-H
SHJO0TEPMUYECKUE, peakuuu
HOHHOTO  OOMEHa),  pacTBOD,
ANIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS

JIUCCOIALIHS, OKHCJIUTENb,
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paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHTh  KOPpPEKTHUBHI B
JIeITEIIbHOCTD, OLICHHBATh
COOTBETCTBHUE pe3ynbTaTOB
LEJIsIM, OILICHUBATh pUCKH
MOCJIEACTBUI IeITEIbHOCTH;

- pa3BHUBAThH KpeaTHBHOE
MBIIJIEHHE npu peIICHUN
JKU3HEHHBIX TTPOOIIEM

0) 0a30BbIC HCCIICOBATEIBCKHE
JICHCTBHS:

- BJaJeTh HaBBIKAMU Y4eOHO-
HCCJIE0BATENBCKON U IPOSKTHOU
NeITEIbHOCTH, HaBBIKAMH
paspernieHus mpoosiem;
- BBISIBJISITD
CICACTBEHHBIE CBSI3U 5
aKTyaJu3upOBaTh 3ajauy,
BBIIBUTATh TUTIOTE3Y ee
pelleHus, HaXOAUTh apPTyMEHTHI
I JI0KA3aTellbcTBA  CBOHMX
YTBEPKIACHHIH, 3a7aBaTh
napaMeTpsl u KpUTEPUN
peleHus;

- AQHAJIM3UPOBATH IOJYYCHHBIC B
X0J1e pelieHus 3a4a49u
pEe3yIbTaTHI, KPUTHICCKU
OIICHMBATh HX JIOCTOBEPHOCTH,
MPOTHO3MPOBATh HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- yMeTh TEPEHOCHUTh 3HAHUS B
MO3HABATENBbHYIO 51
MPAKTUYECKYIO o0nactu
JKU3HEICITEIbHOCTH;

- YMETh HWHTETPUPOBATH 3HAHHS
u3 pa3HBIX MPEIMETHBIX
o0Jacrei;

- BBIABUTaTh HOBBIE  HJICH,
npeJiaraTh OpUTHHAJILHBIC
MOJIXOJIBI U PEIICHUS;

- CIIOCOOHOCTH 10,
HCIIOJIb30BaHMS B
MMO3HABATENFHOM W COIMAJILHOM
MIPAKTHKE

MMPUYIUHHO-

BOCCTaHOBUTENb,
XUMHYECKON
XUMHUYECKOE
TEOpUH U
XUMHUYECKOTO
OpraHUYEeCKUX
byrtneposa,
ANEKTPOJIUTUYECKON
JIACCOLMAIMNA, TNEePUOAUYECKHUI
3akoH [[.MA. MenpaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUH  SI3bIK  XUMUH,
dakTonoruueckue CBEACHUS O
CBOMCTBAx, COCTaBe, IMOJYy4YECHHH
u 0e30MacHOM UCHOJIb30BaHUU
BOXHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB B OBITY U
IIPaKTUYECKON NEeATENbHOCTH
4eJI0OBEKa;  yMETb  BBIABIATH
XapaKTepHbIE MIpU3HAKU u
B3aUMOCBS3b W3YyYEHHBIX
MTOHATUH, NIPUMEHSATH
COOTBETCTBYIOIIUE MOHSTHS INPU
OIMCAaHUU CTPOCHUS U CBOWCTB
HEOPraHUYECKUX u
OpraHMYECKHUX BEIIECTB U UX
IIPEBPALICHN; BBISIBIISATD
B3aUMOCBSI3b XUMHYECKHX
3HAHMW € TOHATUSAMU U
IIPEACTABICHUAMU TPYTUX
€CTECTBEHHOHAYYHBIX
MIPEAMETOB;
YMETb
HAaUMEHOBAHMUS
COCIMHEHUN  MEXIYHAapOJHOIO
CO103a TEOPETHYECKOU 51
IIPUKIIATHON XUMHH u
TpUBHUAJIbHbBIE Ha3BaHUs
BOXHEUIIMX BElIECTB (ITUJIEH,
alleTUsieH, TJIMLIEpUH, (eHo,
dbopmanbaerun, YKCyCHas
KHCJIOTA, TJIMIWVH, yrapHbld Tas,
YTIIEKUCIIBIT ras, aMMHuax,
ralieHas H3BECTh, HeramleHas

CKOPOCTh
peaxiuu,
paBHOBECHE),
3aKOHBI  (Teopus
CTPOCHUS
Benlects  A.M.
Teopus

HCIIOJb30BaTh
XUMHNYECKUX
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HU3BECTD, NUTHEBAA coaa n
JIpPYTuX), COCTaBIATH (HOPMYJIBI
HEOPTaHUYCCKUX u
OpTraHU4Y€CKUX BCIIICCTB,
YpaBHCHUA XUMHNYCCKUX
peakmuii, OOBSCHATh MX CMBICIH,;
MOATBEPKIATh XapaKTEepHbIE
XHMHUYECKHE CBOMICTBA BCIICCTB
COOTBECTCTBYIOIIMMU
OKCIICpUMCHTAMH W 3allUCAMHU
YPaBHEHUH XUMHUYECKUX
peaxkiui;

YMCTb YCTaHaBJIMBATb
IMPpUHAJJIC)KKHOCTD HU3YUYCHHBIX
HCOPTaHUYCCKUX u
OPraHu4CCKux BCIIICCTB K
OMpCaACIICHHBIM KJlacCaM u
rpymimam CO@,I[PIHCHH?I,

XapaKTEepU30BaTh WX COCTaB H
BaKHEHIIIHE CBOMCTBA;
OTpPENENATh BHJBl XUMHUYECKUX
cBsi3ell  (KOBaJICHTHAs, HWOHHAS,
MeTaJuIM4ecKasi,  BOJOpPOJHAs),
TUTBI KPUCTAITIMYECKUX PEHIETOK
BEILIECTB; KJIacCCU(PUITUPOBATh
XUMHUYECKUE peakiuu;
chopMupoBaTh MPEACTABICHUS: O
XUMHUYECKOH COCTaBJIAIOIIEH
€CTECTBEHHOHAyYHOH  KapTHUHBI
MHpa, pOJIM XMMHUU B IO3HAHUU
SBJICHUIN MIPUPOJBL, B
GOpMUPOBAHUM  MBIIUICHUS |
KYJIbTYphI JUYHOCTH, ee
(GYHKIIMOHATBLHOW TPaMOTHOCTH,
HEOOXOAUMOM  JIJIsi  pEeIIeHUs
MPaKTUYECKUX 3a7a4 u
JKOJIOTHYSCKH  OOOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3J0POBBIO

U TOpUPOAHOW cpeae; YMETh
IIPOBOAMTH pacueTsl o
XUMHAYECKUM dbopmynam U
YPaBHEHUSAM XUMHYECKHUX
peakuuii C  HKCIOJb30BAaHHEM
buznIecKkux BEJINYMH,

XapaKTEPU3YIOINX BEIIeCTBA C

© ®I'bOY BO «YHenl V»




Y

Muno6puayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOES

o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs
«Yensbunckmii rocynapctBeHHsi yauBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnerpansHoctd 09.02.07 MHQOpMAIOHHBIE CHCTEMBI M IPOTPaAMMHUPOBaHHE

Bepcus noxymenra - 1 cTp. 8 u3 26 [lepBsIit 3K3eMILTAD ‘ KOIMUA Ne
KOJIMYECTBEHHOU CTOPOHBI:
Maccbl, oObema (HOpMalbHBIC
}’CJ'IOBI/Iﬂ) Ia3o0B, KOJIMYCCTBA
BCIIICCTBA, HCITOJIb30BATh

CUCTCMHBIC XHUMHNYCCKHC 3HAHUA

JUIsL  TPUHSTHS  pelleHud B
KOHKPETHBIX KU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX c

BCIICCTBAMH 1 UX ITPUMCHCHUCM

OK 02. Hcnonb3oBaTh
COBPEMECHHBIC
CpeCTBa MOUCKA,
aHaym3a u
UHTEPIpETanun
uHpopmanuu, u
UH(POPMALOHHEIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32,144
npoQeCCUuOHATBLHON
JeSITeTbHOCTH

B o0mactu 1EHHOCTHM Hay4yHOTO

NO3HAHMS:
- c(OpMHUPOBAHHOT'O
MHPOBO33PCHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAayKHn nu
00I1IeCTBEHHOM NPaKTHKH,
OCHOBaHHOTO Ha JManore
KYJBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MeCTa B

MTOJIMKYJIETYPHOM MMPE;
- COBEPIIECHCTBOBAHUE S3BIKOBOU
Y YNTATEIbCKOW KYJIBTYPBI Kak

CpezcTBa B3aUMO/IeHCTBUS
MEXIy JIOABMH U MO3HAHUS
MUDA;

- OCO3HAaHHE LIEHHOCTH HAY4YHOU
JIeATEIIbHOCTH, TOTOBHOCTH

OCYIIECTBIISAITh  NMPOEKTHYIO U
HCCIIEI0BATEIBCKYIO
JeSITeIbHOCTh MHAWBHUIYAJIbHO U
B TpYIIIIE;

OBiaseHue yYHUBEPCAJIbHBIMHU
Y4eOHBIMH I03HABaTeIbHBIMH
AEUCTBUAMM:

B) padoTta ¢ nHdopManmeii:

- BJIQZICTh HABBIKAMU IOJYUYECHUS
uHpOpMAllUM U3  UCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISATh IIOMCK, aHAaJM3,
CUCTEMAaTHU3al1IO0 U
UHTEpHpeTalnio  UHPOPMALUU
pa3IMYHbIX BHUJIOB U (QopM
IIPEJICTaBIICHMUS],

- yMeTh  IUIAHUPOBaTh WU
BBINOJIHATh XUMUYECKUH
JKCIIEPUMEHT (npeBpatenus
OpPraHMYeCKHUX  BEILECTB  IpHU
HarpeBaHuu, NOJy4YEeHUE ATUIICHA
U M3y4CHHE €ro  CBOWCTB,
KaueCTBEHHbIE  peakUuu  Ha

aNlbJeTU/IbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JleHaTypanusi OelKoB
OpU  HAarpeBaHuM,  LBETHbIE
peakuuu  OENKOB; MPOBOJIUTH
peakiu  HMOHHOTO  OOMEHa,
ompeneNniaTh  Cpeay  BOAHBIX
pacTBOpOB, KayeCTBEHHBIC
peakuuu Ha cyibdar-, KapOoHaT-
U XJIOpUJ-aHUOHBI, Ha KaTHOH
aMMOHMS; pemarthb
OKCTIEpUMEHTAIBHBIE 3a/1a4d 110
TeMaM "Metansr" u
"HemeTannbl") B COOTBETCTBUU C
IpaBUIaMHU TEXHUKU
0€30MacHOCTH MpU OOpaIleHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM
000opyOBaHWEM; TIPEICTABIATH
pe3ybTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YPaBHEHHH  COOTBETCTBYIOLIMX
peakuuii U (QopMyIHpOBaTh
BBIBOJBI HAa  OCHOBE  3THX
pe3yJIbTaToB; - YMETh
aHAJIN3UPOBAThH XUMUYECKYIO
nH(pOpMaLIMIO, TOIYyYaeMyl U3
pasHBIX HMCTOYHUKOB (CpencTB
MaccoBoi HMHGpOpManuHu, CeTh
VHTepHeT U Apyrue); - BIAJETh
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KOITHA Ne

- CO34aBaThb TCKCThBI B PA3JIMYHBIX

dbopMaTax ¢ y4eToM Ha3zHAYCHHUS
uHpOpMaIUU u EJICBOM
ayJIUTOpPHUH, BBIOUpast
ONTUMAJIbHYIO bopmy
NPEICTAaBIICHUS U BU3yaTH3allHH;
- OLEGHHMBaTh JOCTOBEPHOCTD,

JICTUTUMHOCTDB I/IH(bOpMaI_II/II/I, cC

COOTBETCTBHE  IPABOBBIM W
MOPaJIbHO-3THUYECCKUM  HOPMaMm;
HCITI0JIb30BaTh CpencTBa
HH(OPMAIIMOHHBIX u
KOMMYHHKAI[HOHHBIX
TEXHOJIOTHit B peleHun
KOTHUTUBHEBIX,
KOMMYHHKATHBHBIX u
OpraHMW3aIlMOHHBIX  3a7ad  C
COOIIOIEHUEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH
0€30ITacHOCTH, TUTHUCHEI,
pecypcocOepeKeHust, TMPaBOBBIX
U DTUYECKUX  HOPM, HOPM
MH(OpMaLOHHON

0€30ITaCHOCTH;

- BIIAJICTh HaBBIKAMH
pacrno3HaBaHUs u 3aIIHUTHI

uH(popmannu, MHHOPMAIIMOHHON
0€30IMaCHOCTH JIMYHOCTH;

OCHOBHBIMH METOJaMH HAY4YHOI'O

MO3HAHUS BEIIICCTB u
XHUMUYECKHUX SIBIICHUI
(HabmroieHue, HU3MEpEHHUE,

AKCIEPUMEHT, MOJEIUPOBAHUE);
- YMeTb IPOBOJUTH PAcCUEThl 110

XUMUYeCKUM  (opmynam U
ypaBHEHUSIM XUMHYECKUX
peakuuii C  HKCIOJb30BaHHEM
bu3UeCKuX BEJINYNH,
XapaKTepU3YIOIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBIL:
Maccel, oObema (HOpMaJbHBIC
yCIOBHUSI) Ta3oB,  KOJIMYECTBA
BEIIIECTBA; UCTIOJIb30BATh

CHUCTCMHBIC XHMHNYCCKHC 3HAHHA

JUIL  OPUHATUS  PEIICHWH B
KOHKPETHBIX KU3HEHHBIX
CUTyalusX, CBSA3aHHBIX c

BCIICCTBAMH U UX ITPUMCHCHUCM

OK 04. DppexTuBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTHBE
U KOMaH e

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

-OBJIa/ICHUE HaBBIKAMH Yy4eOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHOM
U COIMAJIbHOM  JIeATENILHOCTH,

OsnageHune YHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl 1€ATEIbHOCTb!

- TIOHMMaTh U HCIOJIb30BATh
[IPEUMYIIECTBA KOMAaHIHOW U

WHAUBUAYAJIbHON paboThI;

- IPUHMMATH II€JIM COBMECTHOM
JeSITEIbHOCTH, OpPIraHMW30BbIBATh
U KOOPJMHHMPOBATh AECUCTBUA IO

- yMeTb  IUIAHUPOBaTh W
BBITOJIHATh XUMHUYECKHAN
DKCIIEPUMEHT (npeBpartueHus
OpraHMYECKUX  BEIECTB  IpU

HarpeBaHWH, TOJTYYCHUE ITHUJICHA
M M3yYCHHE €ero  CBOIICTB,
Ka4eCTBEHHBIE DPEaKINU Ha
aNbJCTU/IbI, KpaxMall, YKCYCHYIO
KHCJIOTY; JeHaTypamus OelKoB
Opd  HArpeBaHuW,  LBETHBIE
peaknuu  OENKOB; TPOBOIUTH
peaknuMu  MOHHOrO  oOMeHa,
ONpeneNnsaTh  Cpeoy  BOJHBIX
pacTBOpOB, KayeCTBEHHBIE
peakuu Ha cynbdar-, kKapOoHaT-
U XJOPUI-aHUOHBI, Ha KaTHUOH
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€€ JOCTHKEHHIO:  COCTaBJSAThH | aMMOHUS; pewaTth
IJaH JeHUCTBUM, paclpeAeiiaTh | IKCIEPUMEHTAIbHbBIE 3a/layd 110
poiM  C  y4eTOM  MHEHHMH | TeMaMm "Mertamib" u
YYaCTHUKOB obcyxnarh | "Hemeramasl'") B COOTBETCTBUH C
pe3yNbTaThl COBMECTHOW PaOOTHI; | IPaBHIIAMU TEXHUKU

- KOOPJIMHUPOBATh U BBINOJIHSTH
paboTy B YCIIOBUSIX pEalbHOIO,

BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS; -
OCYIIECTBIISATh MTO3UTUBHOE
CTpaTeruuyecKoe IOBEJCHHE B
pa3IMyYHbIX CUTYyalUsX,
HPOSIBIISITD TBOPYECTBO U
BOOOpaxeHue, OBITh
MHUIMATUBHBIM Ognanenue
YHHUBEPCAITbHBIMU

PEryJIATUBHBIMU IEHCTBUSMU:
r) npuHATHE Cce01 W JApYrux
Joaen:

- TNpPUHUMATh  MOTHBBl U
apryMeHThl JIpyTUX Jroed mpu
aHam3e pe3yJIbTaToB
JeSITebHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPaBO
JpYyTuX Jrojel Ha OIIUOKH;

0€301acHOCTH TIPU OOpaIEHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM

o0opysoBaHUEM; MPENICTaBIATh
pe3yJIbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu
YPaBHEHUH  COOTBETCTBYIOIIMX
peaknuii  u  QopmMyIHpoBaTh
BBIBOJIBI HAa  OCHOBE  3THX
pe3yiabTaToOB

- pa3BUBaTh CIOCOOHOCTh

IIOHMMAaTb MHUpP C  [O3ULUHU

JPyroro 4ejoBeKa
OK 07. CogeiictBoBath B o0mact  3K0JI0TrHYECKOTro | c(hOPMHUPOBATH MPEICTABICHUS: O
COXPAHEHHUIO BOCIIUTaHUSA: XUMHYECKON COCTAaBJISIFOLIEH
OKpYXarollen cpenpl, |- c(OPMHPOBAHHOCTH | €CCTECTBEHHOHAYYHOM  KapTHHBI
pecypcocOepeKeHNI0, | 3KOJIOTMUECKON KYJIBTYpBI, | MHpa, POJIM XUMHUU B TO3HAHUU
NPUMEHSTh 3HaHUS 00 |MOHMMAHUE BIUSHUS COLUATBHO- | ABICHUN IIPUPOJIBL, B
M3MEHEHUH KJIMMaTa, |3KOHOMHYECKHX IPOLECCOB Ha|(OopMHpOBAaHMM MBIIUICHUS U
IIPUHIIMIIBI COCTOSIHUE MIPUPOAHON U | KyJIBTYpbI JMYHOCTH, ee
OepexIIBOro COLIMAJILHOM Cpefbl, OCO3HAHUE | QYHKIIMOHATIBHOW TI'PaMOTHOCTH,
IIPOU3BO/JICTBA, r7100a1bHOTO XapakTepa | HEOOXOIUMOM Ui peleHHs
3¢ dexTuBHO JKOJIOTUYECKHUX npo0IieM; | IPaKTHYECKUX 3a/1a4 u
JEICTBOBATH B IUTAHUPOBAHHUE U OCYIIECTBJICHHUE | 3KOJOTMYECKH  00OCHOBAHHOTO
Ype3BbIYATHBIX JICMCTBUI B OKPYXKAIOIIEHW CpeJe | OTHOLIEHUS K CBOEMY 3J0POBBIO
CUTYaLUAX HAa OCHOBE 3HAHUA  LEJEH (M NpPUPONHOM cpene; yMETh

YCTOHYHMBOTO pa3BUTHS | COOTIOIATD rpaBuIia

4eJI0BEYECTBA; aKTHBHOE | 9KOJOT'MYECKH 11€J1eCO00pa3HOro
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HETIPUSITUE JIEHCTBHM, | IOBEJICHUS B OBITY W TPYIOBOM
MPUHOCSIINX BPEa OKPYKAIOIIEH | 1eITeIbHOCTH B HEeJsX
cpene; COXpPAHEHHUsI CBOETO 3J0pPOBbs U
- yMeHUue IIPOTHO3UPOBATH | OKPYIKAKOILEH NPUPOJAHON CPEbL;
HeOIaronpusiTHbIC YYHUTHIBATD OMacHOCTb
9KOJIOTUYECKHE MIOCJIEJICTBHS | BO3JIEHCTBHS Ha JKUBBIE
NpeANPUHUMAEMBIX  JIEMCTBUH, | OpraHU3MBbI OTPEICTICHHBIX
MpeAoTBpaliaTh Ux; BEILECTB, MOHUMas CMBICIT
- pacipeHue OTIBITA | TOKA3ATEIS MpeaeIbHON
JEATETbHOCTH  HKOJIOTMYECKOH | AOIMMYCTUMOM KOHUEHTpaIuu
HaIpPaBJICHHOCTH; OBJIAJICHUE
HaBbIKAMU yueOHO-

HCCJIEN0BATENBCKOM, IIPOEKTHOU
Y COIIMAIbHOU JI€ATEIbHOCTH;

2. CTpyKTypa U coaep:KaHue JUCHUNIUHBI

2.1. O0bem IUCUMILIUHBI U BUAbI Y4¢0HO pad0ThI

Bua yueoHoii padoThl O0beM yacoB
MakcumanbHas yueOHasi HArpy3Ka (Bcero) 72
Oo0s13aTesbHASI AyTUTOPHAS y4eOHasi HATPY3Ka (Bcero) 72
B TOM YUCJIIC:
OcHOBHOE coepKaHne
TeopeTnueckue 3aHATUSL 34
[IpakTHueckue 3aHATUSL 34
IIpodeccnoHaAILHO-OPUEHTHPOBAHHOE COAEPKAHUE 4
TeopeTnueckue 3aHATUSL 2
[[pakTHueckue 3aHATUs 2
I[IpomeKyTOUYHASI ATTECTALUS -
JuddepennmpoBannsiii 3ader (2 cemectp)
UTOI'O 72
2.2. TemaTuyeckuid JIAH M COlEePKAHUE TUCITUTIIHMHBI
Oo6bem Koabi
Conep:xanue yueOHOro MaTepuaJia , aKaJl. | KOMIETeHI[HI
HanMenopanme (ocHOBHOe U podecCuOHAIBLHO- 4./B | M JNYHOCTHBIX
O —— OPUEHTHPOBAaHHOE), 1a00paTOPHbIE H TOM pe3yJIbTaToB,
NPaKTUYECKHE 3AHATUS, IPUKIIATHOU ynciae | GopMHPOBAHU
MOAYJb (IPH HAJIMYMH) B 10 KOTOPBIX
¢dopme | cmocodcTBYET
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KOITHA Ne

NMpaKT
HYECKO
H
MOJAroT
OBKH,
aKaj.

4.

3J1eMeHT
NPOrpaMMmblI

Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

10

Tema 1.1.

Crpoenue aTOMOB
XUMHYECKHUX
9JIEMEHTOB U TIPUPOJA
XUMHUYECKOHN CBS3H

OcCHOBHOe cO/Iep:KaHue

10

JI Nel

CoBpeMeHHasi MOJENb CTPOEHHUS aroma.
CumBoOIIMYECKUIT SI3BIK XUMUU.
XUMHYECKUN  3JIEMEHT.  DJEKTPOHHAas
koH(purypamust atoma. Kiaccupukamms
XUMHUYECKUX dJeMeHToB (s-, p-, d-
9JeMEeHThI).  BajleHTHBIE  DJIEKTPOHHBI.
BanenTtHocTs.  DnekTpoHHas — mOpupojaa
XUMHUYECKOU CBS3H.

JI Ne 2 DnextpooTpunaTeabHOCTh. Buabl
XUMUYECKON CBSI3U (KOBAJICHTHAS, MOHHAS,
MeTaJITN4ecKasi, BOJIOPOAHAS]) U CIIOCOOBI
ee o0pa3oBaHus

4

OK 01

IlpakTHYecKHe 3aHATHA

[Tpaktnueckast pabora Ne 1 Pemenue
3alaHUi Ha HCIIOJIb30BAHUE XUMHUYECKOU
CUMBOJIMKM W Ha3BaHUW COEJUHEHUU IO
HOMEHKJIaType MEXAYHApOJHOIO COH3a
TEOPETUYECKOW W TPUKIATHON XUMHH M
TPUBUAIBHBIX Ha3BaHUM JUIsl COCTaBICHUS
XUMHYECKHX  (OopMyn  JIByXaTOMHBIX
coeMHeHUN  (OKCUAOB,  Cynb(UIOB,
TUAPUIIOB u T.I.) u IPYTUX
HEOPraHUYECKUX COCIUHEHHUM OTIEIbHBIX
KJIaCCOB.

[Tpaktuyeckas padora Ne 2 I[lpaktuueckue
3a/laHHsI Ha YCTAHOBJIICHHE CBSI3HM MEXAY
CTPOCHHUEM aTOMOB XUMHYECKHUX
AJIEMEHTOB u MIEPUONYECKUM
U3MEHEHUEM CBOMCTB XUMHYECKHUX
DJIEMEHTOB W  HWX  COSOWHEHHUH B
COOTBETCTBUU c IIOJIOKEHUEM
ITeproanyueckoil CUCTEMBI.

Tema 1.2.
[Tepuonnueckuii

OcHoBHOE coaepKaHue

JI. No 3 Tlepuoguueckass cucTeMa

\9)

OK 01
OK 02
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KOITHA Ne

3aKkoH 1 Tabauna J[.1.
Menneneena

XHUMHUYECKHX 3JIEMEHTOB J..
Menpenaeena. dusnueckuit CMBICTT
[Tepuoauueckoro 3aKOHa J.N.
Meunneneesna. 3aKOHOMEPHOCTH
W3MCHCHUS CBOMCTB XAUMUYCCKHUX
AJIEMEHTOB, 00pa3yeMbIX MMH IPOCTHIX H
CIIO)KHBIX BEIIECTB B COOTBETCTBHM C
MMOJIOJKEHHEM XHUMHYECKOTO »JIEMEHTa B
Ilepunonnueckoit CUCTEME.
MupoB0o33peHUYECKOe U HAy4YHOE 3HAYEHUE
Ilepunonnueckoro 3aKOHa J.N.
Menneneena. [TIporuo3sl JIL..
Menpneneesa. OTtkpeiTHE HOBBIX
XHUMHYECKHUX 2JIEMEHTOB. Pemenne
MPaKTUKO-OPUEHTHUPOBAHHBIX
TEOPETUYECKUX 3aJlaHAMN Ha
XapaKTEePU3aALNI0 XUMUYECKUX DJIEMEHTOB
«Mertamnyeckue /  HEMETAJNIMYECKHE
CBONCTBA, ANEKTPOOTPULATENBHOCTD
XHUMHYECKHUX 3JIEMCHTOB B COOTBETCTBHUU C
HX AJIEKTPOHHBIM CTPOCHHEM u
MOJIOKEHUEM B IEPUOAMYECKON cUcTEME
XUMHUYECKUX 3JIEMEHTOR J.N.
MeHnpeneeBa»

Pa3nes 2. Xumnueckue peakiuu

12

Tema 2.1. Tumsl
XUMUYECKUX PeaKui

OcHoBHOE CoACpPKAHUEC

10

Jlekiust Ne 4 Knaccudukauus u THIIBI
XUMHAYECKHX  pEakuud C  ydacTHEeM
HEOpraHuuyecknx BemecTB. CocTaBieHHUE
ypaBHEHUU peakuuii COEJTMHEHMUS,
pas3yioKeHus, 3aMelleHus, oOMeHa, B T.4.
peaxkuuit TOpeHMUs, OKHCJICHUS-
BOCCTAHOBJICHMUSL.

VpaBHEHHSI OKHCIEHUSA-BOCCTAHOBIICHMS.
Crenenp  okucienus. OKucCIUTENb U
BOCCTAHOBUTEIIb. CocraBnenue u
ypaBHHMBaHHE OKHCJIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKINI METOJIOM
AIIEKTPOHHOTrO ©OanaHnca. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIMN B MPUPOJIE,
IIPOU3BOJICTBEHHBIX mporueccax u
KHU3HEIESITeIbHOCTH OPraHU3MOB

IIpakTHYecKHe 3aHATHA

[TpakTiueckas pabora Ne 3

OK 01
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KOITHA Ne

KosnnyecTBeHHbIE OTHOLICHHSI B XUMMH.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHM M pacyeTsl IO YpaBHEHHSIM
XUMHUYECKHUX PeaKIuil.

[TpakTnueckass pabora Ne 4 Monp Kax
eMHULA KOJINYECTBA BEIIIECTBA.
MonsipHast macca. 3aKOHbl COXpaHEHMsS
Macchbl U 3HEpruu. 3aKoH ABOTrapo.
[Ipaktuueckas padora Ne 5 MomspHblii
0o0beM razoB. OTHOCUTENbHAsI IUIOTHOCTb
ra3os.

[Tpaktnyeckas pabora Ne 6 Pacuersl mo
YPaBHEHUSAM XUMHUYECKMX peakuuid ¢
UCIIOJIb30BaHUEM Macchl, o0beMa
(HOpMaJIbHBIE YCIIOBUSI) I'a30B, KOJUYECTBA
BEIIECTBA

Tema 2.2.
DIIEeKTPOTUTHYECKA
IHUCCOLIHAINS
WOHHBII 00MeH

A
n

OcCHOBHOe co/Iep:KaHue

[\%)

JI. Ne 5 Teopus 3IIEKTPOIUTHYECKON
qucconnanuu.  HMoHbl.  DJIEKTPOIUTHI,
HEDJICKTPOJINTHIL. Peakuyu ~ HOHHOTO
oOmena. CocraBieHHe peakUUil HOHHOTO
oOMeHa IyTeM COCTaBJIEHUS MX MOJHBIX U
COKPAIEHHBIX  HOHHBIX  ypaBHEHUM.
KucnotHo-ocHOBHBIE peakiuu. 3agaHus
Ha COCTAaBJICHUE MOHHBIX PEaKIui

\9)

OK 01
OK 04

Pasnen 3. Ctpoenne u

cBOlicTBa HECOPraHMIE€CKHUX BCUICCTB

18

Tewma 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

u

OcHoBHOE coaepKaHue

Jlextmst Ne 6 Tlpenmer HeopraHu4ecKou
xumun. Knaccudukaius HEOPraHUYECKUX
BelecTB. [IpocThie M CI0XKHBIE BEIIECTBA.
OCHOBHBIE KJIaCChl CJOXKHBIX BEIIECTB
(oKCHABI, THUAPOKCHIBI, KHUCIOTBI, COJIH).
B3anmMoCBsA3p HEOPraHUYECKUX BEILECTB.
ArperarHsle COCTOSIHUS BEILIECTBA.
Kpucrannudeckue u aMmopgHbIe BEIIECTBA.
Jlekuuss Ne 7 Tumbl KpUCTaTIMYECKHX
peLeToK (aromHas, MOJIEKYJIIpHAas,
WOHHAsI, METAJUTMYECKasl).

3aBUCHUMOCTh buznuecKux CBOICTB
BEIIECTBA OT THUINA KPHUCTAJUNIMYECKON
pemeTKkd.  3aBUCUMOCTh  XMMHYECKOM
AKTUBHOCTH BELIECTB OT BUJAa XUMHYECKON
CBSI3M M THUIIA KPUCTAJUIMYECKON PEIIETKHU.
[TprunHbl MHOrooOpa3us BEIIEeCTB

OK 01
OK 02
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Muno6puayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOES
o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckmii rocynapctBeHHsi yauBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y
Pa60‘la§{ nporpamMma JUCHUTUINHBI
Xumust
cnerpansHoctd 09.02.07 MHQOpMAIOHHBIE CHCTEMBI M IPOTPaAMMHUPOBaHHE
Bepcus noxymenra - 1 ctp. 15 u3 26 [lepBsIit 3K3eMILTAD KOIMUA Ne
Tema 3.2. @usuko- | OCHOBHOe coJep:KaHue 8 OK 01
xumuueckue ceorcTia | JI Ne 8 Metamnsl. Obmue duznueckue u 2 OK 02
HEOPraHUYECKHUX XHMHYECKHE CBOMCTBA METaJIIOB.
BELICCTB Crioco0b! ony4yeHus. 3Ha4eHne METaJIOB
u HEMETaJJIOB B pupoIe u
JKU3HEICATCILHOCTH YyejgoBeKa u
opranu3mMoB. Koppo3usi MeTaioB: BUIBI
KOPPO3UH, CIIOCOOBI 3alIUTHl METAIJIOB OT
KOPPO3UH
JI Ne 9Hemeramsl. O0mue Gpu3nveckue u 2
XUMHYECKHE CBOWMCTBA  HEMETAJUIOB.
Tunmuneie cBoicTBa HemeramwioB IV— VII
rpynn. Knaccuduxanus u HOMEHKIATypa
coeMHEHUN HeMmeTasioB. KpyroBopoTsl
OMOTEHHBIX PJIEMEHTOB B IIPUPOJIC
JI Ne 10 XumMuueckue cBOMCTBA OCHOBHBIX 4
KJIACCOB HEOPraHUYECKUX BEIIIECTB
(OKCHAOB, TUIPOKCUIOB, KUCIIOT, COJIEH U
zp.).
JI Ne 11 3axkoHOMEpPHOCTH B H3MEHEHUU
CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJIHBIX
COCIMHEHMI,  BBICIIMX  OKCHIOB U
TUAPOKCH]T
Tema 3.3. | OcHOBHOE coiep:KaHUE 6 OK 01
Unentudukanus ITpakTHYecKHne 3aHATHS 6 OK 02
HEOPTraHUYECKHUX [TpakTuyeckas pabota Ne 7 OK 04
BCIICCTB «I/ILLeHTI/I(pI/IKauI/Iﬂ HEOpraHn4eCcKnux
BEIIIECTBY.
[TpakTnyeckas padora Ne 8
Pemenne skcriepuMeHTaIbHBIX 3374 I10
XUMHYECKHIM CBOMCTBAM META/UIOB U
HEMETaJUIOB, TI0  PACO3HABAaHHUIO U
MOJIYYEHUIO COEIMHEHMM METauioB U
HEMETaJlIOB.
[TpakTrueckas pabota Ne 9
Nnentndukanus HEOPTaHUYECKUX
BEIIECTB C HCIOJb30BAaHUEM HX (PHUIUKO-
XHMHUYECKHX  CBOWMCTB,  XapaKTEPHBIX
KaueCTBEHHBIX PEAKIUH.
KadectBennsie peakuum Ha cynabdar-,
KapOOHaT- ¥ XJIOPUI- aHUOHBI, HA KATHOH
aAMMOHHS
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKMX BelleCTB 22
Tema 4.1. \ OcCHOBHOE co/Iep:KaHue 4 OK 01
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Muno6puayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOES
o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckmii rocynapctBeHHsi yauBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnerpansHoctd 09.02.07 MHQOpMAIOHHBIE CHCTEMBI M IPOTPaAMMHUPOBaHHE

Bepcus noxymenra - 1

ctp. 16 u3 26 [lepBsIit 3K3eMILTAD

KOITHA Ne

Knaccudukanus,
CTpOEHUE "
HOMEHKJIaTypa
OpPraHUYeCKUX

BEIIIECT

JI.. Nel2 TlosBnenue u  pa3BUTHE
OpPraHMYeCKOM  XMMHMM  KAaK  HAyKH.
[Ipenmer opranmveckoi xumuu. Mecto u
3HAUYE€HHE OPTaHMYECKOW XUMHUH B CUCTEME
€CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOCHHE Kak IMOPSIAO0K
COEMHEHUS AaTOMOB B MOJIEKYJIE COTJIACHO
UX BAJICHTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOpUH XUMHYECKOTO CTPOECHUSA
OpraHUYEeCKUX COeIMHEHUN AM.
byrneposa. YrnepoaHsii CKeJIleT
OpraHWYeCKOM MOJEKYJbl. 3aBUCUMOCTb
CBOWMCTB  BEIIECTB OT XUMHYECKOTO
cTpoeHust MoJiekyin. M3omepust u u30Mepsbl.
[TonsiTue © (QYHKUMOHAIBHOM TpyIIIE.
Pamukan. [lpuHnumer  kinaccudukanuu
OpPraHUYECKUX COCMHEHUM.
MexnayHapoaHas HOMEHKJIaTypa u
MPUHIUIIBI HOMEHKJIATYPbl OPraHUYeCKHX
COETUHEHUH. Ilonsrue 00
a30TCOAEPKALINX COCIMHECHUSIX,
OMONOTMYEeCKH  aKTUBHBIX  BEIIECTBaX
(yrneBomax, xupax, Oenkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSIX
(MOHOMED, TOJTUMED, CTPYKTYPHOE 3BEHO)

OK 02
OK 04

IIpakTHYecKHe 3aHATHA

IIpaxTrueckas pabota Ne 10
Howmenkmarypa OpraHNu4eCKHUX
COEIMHEHUI OTJIEJIBHBIX KJIACCOB
(HachIIIEHHBIE, HEHaCBIICHHbIE u
apoOMaTHYECKHE YTJIEBOJOPOABI, CIUPTHI,
(beHobl, aJbJIETU/IbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI U Jp.)

CocraBieHHe TOJHBIX M COKpALICHHBIX
CTPYKTYPHBIX ~ (OpMYJT  OpraHMYECKHX
BEIIECTB OTJIENbHBIX KIIACCOB, HMCIONb3YS
UX Ha3BaHUSA II0 CHCTEMAaTUYECKOW H
TPUBMAJIBHON HOMEHKJIAaType (STHJIEH,
aleTHIIEH, [JIMLEPHH, (benou,
dopmanbaerun, YKCyCHass  KHCIIOTa,
runuH). Pacdersl npocteiiieit hopmyIibt
OpraHMYECKON MOJIEKYJbl, HUCXOAS U3
AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CsoiicTtBa

OcHoOBHOE coaep:KaHue

OK 01

© ®I'bOY BO «YHenl V»




Y

Muno6puayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOES
o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckmii rocynapctBeHHsi yauBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnerpansHoctd 09.02.07 MHQOpMAIOHHBIE CHCTEMBI M IPOTPaAMMHUPOBaHHE

Bepcus noxymenra - 1

ctp. 17 u3 26 [lepBsIit 3K3eMILTAD

KOITHA Ne

OpraHUYEeCKUX
COEeIUHEHUN

Jleknsa Ne 13 OPuUzNKO-XUMHYECKHE
CBOIMCTBA  OPraHMYECKUX  COCTUHCHHIMA
OTJEIbHBIX KJ1aCCOB (ocobeHHOCTH
KJ1accu(puKauu U HOMEHKJIATYphbl BHYTPH
KJlacca; TOMOJIOTHYECKUH psiag M oOrmas
dbopmyna; HU30MEpHSI,; buszndeckue
CBOMCTBA; XUMHYECCKHUE CBOMCTBA;
CITIOCOOBI MIOJIY4EHHUS): npeieibHbIC
YIIEBOIOPOABI (IKAHBI M ITUKIOATKAHBI).
['openne MeraHa Kak OJIMH M3 OCHOBHBIX
WUCTOYHUKOB TEIUIA B MPOMBIIUICHHOCTH H
OBITY. CaoiicTBa MPUPOTHBIX
YIIIEBOIOPOOB, HAXOXKICHHUE B TIPUPOJIC U
MIPUMEHEHHUE aJIKaHOB;

— HempeaenbHble (AJIKCHBI, AaJKUHBI U
aJIKaIUeHBI) u apoOMaTHYECKHE
yraeBoaopoAsl. ['opeHue ametusieHa Kak
HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH JUTS CBAPKU U PE3KU METAJUIOB

Jlekmss  Ne 14 xucimopoacoaepxaiiue
coenquHeHuss  (cnupTtel U (peHoubl,
KapOOHOBBIE ~ KUCJIOTBI U 3(UPHI,
QIBJETUABl U KETOHBI, KUPHI, yTIIEBOJIBI).
[TpakTryeckoe pUMEHEeHNe
STUJICHTJIUKONS,  TJWIEpuHa, (¢eHona.
[Tpumenenue bopmanpaeruia,
aleTaabJaeruaa, YKCYCHOM KHCJIOTHI.
Mbuta Kak CcoJM BBICIIMX KapOOHOBBIX
KHMCJIOT. Moromume cBOWCTBa Mblla

Jlexums Ne 15 a30TCOo/epIKAIINE
COoeMHEHUs: (aMMHBI M aMHUHOKHCIIOTHI,
Oenkn). BricokomonekynspHbie
COEIMHEHUS (cuHTETHUYECKHE u
OMOIOrMYeCKH-aKTUBHBIE). Momnowmep,
MIOJINMED, CTPYKTYpHOE 3BEHO.
[Tonumepusanuss STHIEHA KaK OCHOBHOE
HaIPaBJIEHUE €TO UCIIOJIb30BAHMS.
I'eHeTnyeckass CBSI3b MEXAY KJacCaMH
OPraHNYEeCKUX COCTUHEHUIN

OK 02
OK 04

Tema 4.3.
WUnentuduxamms
OpPTaHHYECKUX
BEIIIECTB, ux
3HAaYECHUE "

OcHoBHOE coep:KaHue

12

Jlekmugs  Ne 16  buoopranuueckue
COCINHEHMS. [Tpumenenue "
Ouoyioruyeckas pOJIb YTJIEBOOB.
OKHUCIIEHHE  YIJII€BOJIOB —  HMCTOYHMK

OK 01
OK 02
OK 04
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Muno6puayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOES
o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckmii rocynapctBeHHsi yauBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnerpansHoctd 09.02.07 MHQOpMAIOHHBIE CHCTEMBI M IPOTPaAMMHUPOBaHHE

Bepcus noxymenra - 1

ctp. 18 u3 26 [lepBsIit 3K3eMILTAD

KOITHA Ne

MIPUMEHEHHUE
OBITOBOM
MIPOU3BOICTBEHHOM
eITEIbHOCTH
YyeJI0BeKa

B
u

SHEPruM JKUBBIX Opranu3moB. OobnacTtu
NpPUMEHEHHUS aMUHOKHCIIOT. [IpeBparnienus
0enKkoB MUIIH B OpraHusme.
buonornueckue byHKIIH OCJIKOB.
buonornueckue ¢yHkuun xupoB. Ponb
OpraHMYeCKOM  XHMHUHU B  pPELICHUHU
po0JeM MUIIEeBON 6€30MacHOCTH

Ponb opranmueckoil XUMHM B pELICHUU
npobjeM 3HepreTuyeckor Oe30MacHOCTH,
B pPa3BUTUU MEAMIIMHBI, CO3JJaHUU HOBBIX
MaTepHaoB, HOBBIX UCTOYHUKOB SHEPrUU
(anmpTEpHATUBHBIE HUCTOYHUKU SHEPrUM).
OnacHOCTb  BO3JEHCTBUS HA  JKUBBIC
OpraHM3Mbl ~ OpraHMYECKHX  BELIECTB
OTJENBHBIX  KJIaccoB  (YIJIEBOJOPOJBI,
COUpPTHI, (PEeHONbI, XJIOPOPraHUYECKUE
IPOM3BOJIHBIE, AJIbAETH]IbI U JIP.), CMBICI

HpaKTuquKne 3aHATHUSA

10

[TpakTuueckas pabora Nell

CBoiicTBa  OpraHMYECKUX  COEIUHEHHM
OTJENBHBIX KJIAaccoB (TpUBMAJbHAA U
MeXTyHapoaHasl HOMEHKJIaTypa,
XUMHUYECKHE CBOICTBA, CHocoOBI
MOJIy4EHUs): TpelesbHble (aJKaHbl W
[IUKIIOATTKAHBI ),

[TpakTiueckast padorta Ne 12
HenpesaeiabHble  (aKeHbl, aJIKUHBI U
AJIKa/IMEHBbI)

IIpaxTrueckas pabota Ne 13
apoOMaTHYECKHE YIJIEBOJAOPO/bl, CHUPTHI U
(deHobl, KapOOHOBBIE KHCIOTHI M 3(PUPHI,
anbJeruabl U  KETOHbl, AaMHHBI H
AMUHOKHCIIOTBI,  BBICOKOMOJIEKYJISIPHBIE
COETUHEHMUSI.

[TpakTruyeckas padora Ne 14

3ajaHus Ha COCTAaBJIEHUE YPAaBHEHUU
XUMHUYECKUX  PEAKIUl C  y4yacTHEM
OpraHMYECKHUX BEUIECTB HA OCHOBAHUU HX
COCTaBa U CTPOECHUS

[TpakTrueckas pabora Ne 15
“Unentuduxarms OpraHN4YeCKUX
COeTUHEHNN OTIEJILHBIX KJIacCOB”
Wnentudukamms OpPraHUUYECKUX
COEIMHEHUN OTAENbHBIX KjaccoB (Ha
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Muno6puayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOES
o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckmii rocynapctBeHHsi yauBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnerpansHoctd 09.02.07 MHQOpMAIOHHBIE CHCTEMBI M IPOTPaAMMHUPOBaHHE

Bepcus noxymenra - 1

ctp. 19 u3 26 [lepBsIit 3K3eMILTAD

KOITHA Ne

npuMepe aJIbJICTH]IOB, Kpaxmaia,
YKCYCHOW KHCIIOTBI, O€IKOB W T.I.) C
UCIIOJIb30BaHUEM UX (PU3UKO-XMMHUYECKHX
CBOICTB M XapaKTepHBIX KaueCTBEHHBIX
peakuuii. [enatypauus Oenka npu
HarpeBaHuu. L[BeTHbIE peakuuu OENIKOB.
BO3HHKHOBEHHE aHATUTHYECKOTO CUTHAJIA
C TOYKH 3PCHUS XUMHYECKUX IPOLIECCOB
IpU MPOTCKAHWN KAYECTBCHHOW DPEaKIIHH,
H03BOJISFOLIICH UJICHTUQUIHPOBATH
Npe/ITIOKCHHBIC OPraHUYECKHE BEIIECTBA

Pasnen 5. Kuneruyeckue U TEePMOAUHAMHYECKHUE
3aKOHOMEPHOCTH IIPOTeKAHUs XUMHYECKUX peaKkuuii

Tema 5.1
Ckopoctb
XUMHYECKHAX
peaKIuu.
XuUMHU4IeCcKoe
paBHOBECHE

OcHoBHOE CoACpKaHUE

(9]

Jlexiug Ne 17

CKOpOCTh peakiuH, €€ 3aBHCUMOCTh OT
pas3InYHbIX (baxTOpoB: HPUPOJIBI
pearupyroomux BEIIECTB, KOHLEHTPAIHH
pearupyoomux BeLIecTB, TeMIIepaTypsl U
IUIOIIAAN  PEAKIIMOHHON  IOBEPXHOCTH.
TeruoBele 3 PeKThI XUMHYECKHUX
peakuuii. DK30- U SHAOTEPMHUYECKUE,
pEaKInu.

OOpatumocTh  peaknuii. XHUMHUYECKOE
paBHOBECHE M €ro CMELIEHHE I0j]
JeficTBUEM Pa3IMYHBIX ¢bakTopos
(KOHIIEHTpalMs peareHTOB WK MPOJYKTOB
peakiuu, JaBJICHUE, TemIeparypa) s
CO3J1aHUs ONTUMAJIbHBIX yCI0BUH
NPOTEKaHWS  XMMHUYECKHX  IPOIIECCOB.
ITpuniun Jle [larense.

[\

OK 01
OK 02

Paspnen 6. PacTBopsl

N

Tema 6.1. Iloustue o
pacTBopax

OcHoBHOE coaepKaHue

[\®)

[TpakTiueckast padora Ne 16
PacTBopeHne Kak (QHU3MKO-XMMHUYECKUN

porecc. PactBops!. Crnioco0sl
IPUTOTOBIICHUS pPacTBOPOB.
PactBOopuMOCTS. MaccoBas JI0JIA
pPacTBOPEHHOTO BEIIIECTBA. CwMmbicn

nokasaTrenast  HpPEJelbHO  JOIyCTUMOM
KOHLEHTPAallUd U €r0 HCIOJb30BaHUE B
OLIEHKE HKOJIOTMUECKOH OE€30IaCHOCTH.

[TpaBuia 3KOJOTMUYECKH L€IeCO00pa3HOro
MOBEIEHUs B OBITY M TPYJIOBOM

\®)

OK 01
OK 02
OK 07
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Muno6puayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOES
o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs

«Yensbunckmii rocynapctBeHHsi yauBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnerpansHoctd 09.02.07 MHQOpMAIOHHBIE CHCTEMBI M IPOTPaAMMHUPOBaHHE

Bepcus noxymenra - 1

ctp. 20 u3 26 [lepBsIit 3K3eMILTAD

KOITHA Ne

JESATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOETO
3I0pOBbSl M OKPYXAIOWIEH IIPUPOAHOU
CpeJlbl; ONACHOCTb BO3JCHCTBUS HA JKUBBIC
OpraHu3Mbl OIIPEJECIICHHBIX BEIECTB.
Pemienne  mpakTHKO-OPUEHTHUPOBAHHBIX
pacueTHBIX  3aJaHMM Ha  PacTBODSI,
UCIIOJIb3yEeMbIE B OBITOBOM u
IIPOU3BOJCTBEHHON JESATEIbHOCTH
4eJI0BEKa

Tema 6.2.
Hccnenosanne
CBOMCTB PacTBOpPOB

OcHoBHOE CoACpKaHUE

(9]

OK 01

IIpakTHyecKkue 3aHATHS

OK 02

[TpakTrueckast pabora Ne 17
«[IpuroroByieHuEe pacCTBOPOBY.
IIpuroroBnenue pacTBOpOB  3aJaHHOU
(maccoBoit, %)  koHueHTpauuu  (c
PAaKTUKO-OPUEHTHPOBAHHBIMU
BONPOCAMHU) ¥ OINpPEHCICHUE  CPE.bl
BOJIHBIX PAaCTBOPOB.

Pemienne 3amad  Ha  IPUTOTOBJICHHE
pacTBOpOB

OK 04
OK 07

IMPOPECCHUOHAJIBHO-OPUEHTUPOBAHHOE C

(conep:kaHue MPUKJIATHOTO MOTYJIs1)

OJIEP’KAHUE

Pa3znesn 7. Xumusi B ObITY M NPOU3BOJACTBEHHON NeATEJbHOCTH

4Y€JI0BCKaA

4

Tema 7.1

Xumusg B ObITY U
IIPOU3BOJCTBEHHON
JeSITeIbHOCTH
4eJI0BEKa

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE
co/iep:KaHue

OK 01
OK 02

Jlexumsa Ne 18 Hoselme IOCTHKEHUS
XMMHAYECKOW HAyKM W XMUMHYECKOU
TexHoJIoTuH. Poib Xxumun B obecrieueHUH
HKOJIOTMYECKOH, SHEPreTUUECKON u
MUIIEBON 0€30I1acHOCTH, pa3BUTHN
MeaunuHbl. [IpaBuna moucka u aHanmsa
XMUMUYECKON MH(OpMaIMK W3 pasindHbIX
WUCTOYHUKOB (Hay4yHas U y4yeOHO-Hay4dHast
JIuTepaTypa, CpencTBa MaccoBOMH
nH(popmanuu, cetb HTEepHeT).

OK 04
OK 07

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas pabora Ne 18 Ilomck u
aHauu3 KEWCoB 0 MIPUMEHEHNN
XMMHUYECKHUX BEIIECTB M TEXHOJOTHH C
yaetoM Oyaymeid  mnpodeccruoHaTbHOM
JESATEIIBHOCTH 10 TEeMaM: Ba)KHEWIIue
CTPOUTENIbHbBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepHaibl, KpacKH,
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Muno6puayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOES

@‘)} o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs
«Yensbunckmii rocynapctBeHHsi yauBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemx Yenl'Y
Pabouast mporpamMma JUCIMIUTHHEL
Xumus
cnerpansHoctd 09.02.07 MHQOpMAIOHHBIE CHCTEMBI M IPOTPaAMMHUPOBaHHE
Bepcus noxymenra - 1 ctp. 21 u3 26 [lepBsIit 3K3eMILTAD KOITUA Ne

CTCKJIO, KEpaMHKa, MaTepHalbl  JUIs
AIIEKTPOHUKH, HAaHOMAaTEPHAIIBI,
TEKCTHJILHBIE BOJIOKHA, HCTOYHUKHU
SHEPrUM, OPraHUYCCKHUE W MHUHEPaJIbHBIC
ynoOpeHusi, JIEKapCTBCHHBIC BEIECTBA,
ObITOBAs XUMHMSL.

3amura: [IpencraBneHue pe3yabTaTOB
pelleHus KeiHcoB B (opMe MHHH-IOKIIaIa
¢ mpeseHranuen. [luddepeHpoBaHHBINA
3a4er.

Bcero: 72

3. YcioBus peanuzanun padboyeil NporpaMmbl I CHUILTHHBI

3.1. TpebGoBaHKsi K MUHMMAJILHOMY MaTePUAJIbHO-TEXHUYECKOMY
00ecreYeHuIo:

Kabuner ecTecTBEHHOHAYUYHBIX IUCHMUIUIMH — Yy4yeOHas ayJauToOpHs s
MPOBEICHUS  JICKIMOHHBIX W TPAKTUYECKUX  3aHATHH, TPYIINOBBIX U
WHJUBUAYAJIbHBIX KOHCYJIbTALMM, TEKYIIEro KOHTPOJS U MNPOMEKYTOUHOU
arrectanuu Ne 307.

OcHOBHOE 000pYOBaHUE:

yuyeOHas U crelnuaiu3upoBaHHas MeOenb, yueOHas Jocka, paboune mecTa
JU1s1 0OyJarommxcsi, padodyee MECTO IpernoaaBaTesis ¢ BBHIXOJIOM B ceTh IHTepHeT.

TexHauyeckue cpeacTBa oOydeHHMs Il MPOBEICHHUS BCEX BHUIOB 3aHSATHMA:
MYJIbTUMEIUUHBIA KOMILUIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPAIIMOHHBIN YKPaH,
MPOEKTOP).

YuebHo-MeToanuecKas TOKYMEHTAIUS:

TUIAKTUYECKUE MMOCOOUSs, TIJIaKaThl, HATJISAHBIN U pa3aTOYHbIA MaTepHal.

[IporpammHoe obecnieueHue:

Windows 10 (cpok aeHCTBUS TUIICH3UH: OSCCPOUHO).

Pacxonnbie MaTepuasibl

ITomemeHus1 IJI1 OPraHM3alUU CAMOCTOATEJIbHONW M BOCHHMTATEIbHOM
padoThI

1.bubnuoTeka, yntanbHbIi 3a1 No3 ¢ BbixogoM B MHTEpHET - momelieHue
JUJIS OpTaHU3AIIUHA CAMOCTOSITEIbHON M BOCITUTATEILHOU Pa0OTHI.
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454001, Yenabunckas obmnacts, r. YensOunck, yin. bparbes Kammupunsix, 1.
129

OcHoBHOE 000pyAOBaHUE:

CTEJUIAXU KHUKHBIE, Kadeapa BbIIauu JIUTEPATYphl, BBICTABOYHBIN CTEIIAXK,
mKadbl, CTONBI, CTYJbi, KOHAMIIMOHEP, 9 TNEpPCOHATBHBIX KOMIIBIOTEPOB C
MOAKIIOUCHUEM K HUHPOPMAIMOHHO —  TEJICKOMMYHUKAIIMOHHON ceTu
«HTepHeT»; yueOHast MeOesb, MPOESKTOP, IKPaH, KOHAUIIUOHED.

[IporpammHoe obecnieueHue:

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 (Hdorosop Ne AD-23/12); AnTUBUpPYC
Kacnepckoro  (JIunensuonnbii  goroop Ne  K-0054-P ot 19.12.22);
Koncynwsrantllntoc (Cornamenne o corpynnudectBe Ne 31 ot 20.05.2023 1. ¢
perHOHANIBHBIM  MH(OPMALIMOHHBIM  LIEHTPOM  OOIIEPOCCUMCKONM  CceTu
pacrnipoctpaHenus npapoBoil uHopmanun); HIb (Horosop Ne 101/HOB/2810 ot
20.02.2018).

Heorpannuennslii [0CTynm K  3JIEKTPOHHO-OMOJMOTEYHBIM  CHCTEMAaM
(9MEKTPOHHBIM oubmmorexkam), B AIEKTPOHHYIO uH(MOpPMAIMOHHO-
o0pa3oBaTeNbHyI0 CpeAy o00pa3oBaTeIbHOM OpraHu3alii; K COBPEMEHHBIM
npodecCUOHANIBLHBIM 0a3aM JaHHBIX U UHGOPMAIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

2. AxrtoBpii 3am Ha 483 mecta ¢ BBIXOAOM B ceTh MHTEpHET - 14
MIPOBEICHUS HAYUYHbIX KOH(EPEHIMH, CEMUHAPOB - TOMEILECHHUE JJI OPraHU3alun
BOCIIUTATEIHLHOM PaOOTHI.

454001, Yensabunckas obnacte, r. UensOunck, yin. bparseB Kamupunsrx, 1.
129

Texnuueckue  cpeacrBa  OOydeHUsT I8 TNPOBEACHUS  3aHATHUM:
MYJIbTUMEIUUHBIA KOMILIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPALIMOHHBIN SKpaH,
MIPOEKTOP).

OcHoBHOE  00OpyJIOBaHME: COBPEMEHHOE  3BYKOBOE, CBETOBOE W
BUJIC0000pYOBaHHE.

© ®I'bOY BO «YHenl V»



Muno6puayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOES

@‘)} o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs
«Yensbunckmii rocynapctBeHHsi yauBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIMIUTHHEL
Xumus
cnerpansHoctd 09.02.07 MHQOpMAIOHHBIE CHCTEMBI M IPOTPaAMMHUPOBaHHE

Bepcus noxymenra - 1 ‘ ctp. 23 u3 26 ‘ [lepBsIit 3K3eMILTAD KOITUA Ne

3.2. MudopmanuonHoe odecrnedenne 00ydeHust

OcHoBHas JuTEpaTypa
. bopucos, A. H., Xumus : yueonuk / A. H. bopucos, E. C. Octpornsaos, T. b.
boitosa, JI. I1. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-
5-406-11987-7. — URL.: https://book.ru/book/950237. — TeKCT : 3IeKTPOHHBII.
. Jleaucona, O. U. Xumus : yuebnuk / O. U. JlenucoBa. — Mocksa : KnoPyc, 2023.
— 307 c. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217—
TeKCT : JIEeKTPOHHBIMN.
. Caenko, O. E., Xumus (11 HEXUMHUYECKUX cHeruaabHocTel) : yueonuk / O. E.
Caenko. — Mocksa : KnoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. —
URL: https://book.ru/book/948704. — Texcr :

JlonoJIHUTeIbHASI JIUTepaTypa:

1. AmapueB, A. N. OOmas xumusa. COOpHUK 3aJaHUN C NpPUMEPAMH
perieHui [DneKTpoHHBIN pecypc]: yuebHoe mocodue jis CIIO / A. U. AnapHes,
JI. 1. Aponnna. — 2-e uzna., ucnp. u gomn. — Mocksa : FOpaiit, 2018. — 127 ¢. —
(Cepus:ITpodeccuonansHoe obpaszoBanue). — Pexum goctyma:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamunckuii, B. A. Opranuyeckas XUMHUs . TECTOBBIC 3aJaHus, 3aJa4H,
BOIPOCKHI [DNEKTPOHHBIM pecypc]: ydebHoe mocobue miua CIIO / B. A.
Kamuuckuii. — 2-e uszna., ucnp. n gon. — Mocksa : IOpainr, 2018. — 289 ¢. —
(Cepusi:ITpodeccuonansioe obpazoBanue). — Pexum goctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xumus [DneKTpoHHBIM pecypc]: ydeOHUK U
npaktukyMm juist CITO / T. B. MapteiHoBa, . B. Apramonosa, E. b. 'ogyHoB ; iox
pen. T. B. MaprteiHoBoii. — Mocksa :Opaiit, 2018. — 393 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexxum  poctyma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81AC-518E104A9CE9

4. MockBa, B. B. Opranuueckas xumusi: 0a30Bbl€  HNPUHIUIIBI
[DnexTpoHHBIN pecypc]: yueoHoe nmocobue st CIIO / B. B. MockBa. — 2-¢ u3.
— MockBa : IOpanit, 2018. — 143 c. — (Cepusa :IIpodeccuonanpHoe
oOpazoBanue). — Pexxum moctyma:www.biblio-online.ru/book/9E571A25-1C9A-
4CF6-A8D8-92FF2788FF67
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5. O6mas xumus. [Ipaktukym [DAeKTpoHHBIA pecypc]: yuebHoe mocobue
nis CIIO / H. JI. I'munaka ; nmox pea. B. A. Ilomkoma, A. B. ba6kosa, O. B.
HecrepoBoii.— Mocksa :FOpaiit, 2019. — 248 c. — (Cepus :IIpodeccuonanbHoe
oOpazoBanue). — Pexum noctyna:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneiinukoB, H. H. Xumus. Anroput™bel pemieHus 3aaad M TECThI
[DnexTpoHHBIN pecypc]: yueoHoe nocooue ans CIIO / H. H. Oneitnukos, I'. I1.
MypaBbseBa. — 3-¢ u3a., ucnp. u gon. — Mocksa : FOpaitt, 2018. — 249 c. —
(Cepus:ITpodeccuonansuoe obOpaszoBanue). — Pexum goctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, U. B. Xumus[DnekTpoHHBIN pecypc| :yueOHUK U 3aladyHUK JUIs
CIIO / M. B. Pocwun, JI. /1. Tomuna, C. H. ConoBbeB. — Mockaa :IOpaiit, 2018. —

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

8. Cmapeirus, C. H. Heoprannueckas xumusi. [IpakTukym [D1€KTpOHHBIN
pecypc]: yuebHo-nmpakTuueckoe. mocooue mius CIIO / C. H. Cmapweirun, H. JI.
barnasen, 1. B. [aiinakoBa. — Mocksa :FOpaiit, 2019. — 414 c. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexxum  goctyma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9. CyBopoB, A. B. OOmas u HeopraHuuyeckas XuMuUs [DJIEKTPOHHBIN
pecypc]: yueonuk s CITIO : B2 1. T. 1. / A. B. CyBopos, A. b. Huxkonbckuii. —
6-¢ uzn., ucnp. u gon. — Mocksa :HOpaiir, 2018. — 292 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexxum  moctyma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373

10. CyBopoB, A. B. O0mass u Heopranudeckass XuUMHUs [DJIECKTPOHHBIN
pecypc]: yueonuk mist CITIO : B 2 1. T. 2./ A. B. CyBopos, A. b. Hukonsckuit. —
6-¢ u3n., ucnp. u jgon. — Mocksa :FOpaiir, 2018. — 315 c¢. — (Cepus
IlpodeccuonanbHoe  oOpa3zoBanue). —  Pexxum  poctyma:www.biblio-
online.ru/book/3FEBBA67-AODA- 4101-BAFD-A95B643E09DD

11. Xumust [Dnextponnsiit pecypc]: yueonuk mist CI1IO / FO. A. JleGenes, I
H. ®anees, A. M. T'ony6es, B. H. lllanoBan ; mox obmr.pen. I'. H. ®aneea. — 2-¢
u3n., mep. u gon. — MockBa : HOpaiit, 2018. — 427 c¢. — (Cepus
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:IIpodeccuonanbnoe  oOpazoBanue). —  Pexxum  goctyma:www.biblio-
online.ru/book/A2ES8E03-CD8C- 428F-BB13-47BBABOF386E

12. Xumus. 3agauduk [DneKTpoHHBIN pecypc]: yuebHoe nocobue nist CI1O
/ YO. A. Jlebenes [u ap.] ; mox odur.pen. I'. H. ®ageeBa. — Mocksa :FOpaiit, 2018.

— 236 c. — (Cepus :IlpodeccuonanbHoe oOpa3zoBanue). — Pexum
noctyna:www.biblio- online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5D8COES

13. IllepbaxoB, B. B. Heopranuueckas xumwus. Bompocsl u 3agauu
[DnexTpoHHBIN pecypc] : yueOHoe nmocodue mist CITIO / B. B. Illep6akos, A. A.
®dupep, H. H. bap6otuna. — 2-e u3., ucnp. u aor. — Mocksa : FOpaiit, 2018. —
107 c¢. —(Cepus:IlpodeccuonanbHoe oOpa3oBanue).—Pexum  jmocryna:
www.biblio- online.ru/book/510CDAS0-7E17-40CB-BAS51-D4457D 188683

HNuTepHeT-pecypcebl:

1. www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBbI TOphD»).

2. www.hemi.wallst.ru  (OOpa3oBarenbHblii  calT Uil IIKOJIBHUKOB
«XuMuUs»).

3. www.alhimikov.net (OOpa3oBaTenbHbIN CAUT AJIs1 ITKOJIHHUKOB).

4. www.chem.msu.su (DnekTpoHHast OMOIMOTEKA 10 XUMUH).

5. www.enauki.ru (MHTEpHET-U3lanue 11 yunTeneil  «EcTtecTBeHHbIE
HAYKN»).

6. www.lseptember.ru (MmeToauyeckas razera «llepBoe ceHTIOps»).

7. www.hvsh.ru (;kypHan « Xumusi B 1IKOJIE»).

8. www.hij.ru (xypHan «XuMus U KU3HB»). Www.chemistry-chemists.com
(9MEKTPOHHBIN KypHAT «XUMUKHA U XUMUS).

4. KoHTpPoJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHS Y4eOHOM TMCHUTIIMHBI
KonTtpons u omeHka pe3yJbTaTOB OCBOCHMUS Y4YEOHOM JIUCHUIUIMHBI

OCYUIECTBJISIETCS. TPENojaBareieM B TMPOLECCe NPOBEICHUS MPaKTUYECKHUX
3aHATUN, AUdPEpPeHITMPOBAHHOTO 3a4eTa, a TaKXKe BBIMOJHEHHUS O0Yy4arolMMUCs
WHJMBUAYAJbHBIX 33JIaHU, IPOEKTOB, UCCIICIOBAHUMN.

@DOpMBI 1 METOJIBI KOHTPOJISI U OIIEHKH PE3YJIHTATOB O0yUCHUS:
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Tekymuii KOHTpPOJb: TECTUPOBAHUE, KOHCIIEKTUPOBAHMUE, OTYETHI IO

MPAKTUYECKUM 3aHATHUSIM.
[IpomeXyTOUHBIN KOHTPOJIb:

nuddepeHInpoBaHHbBIN 3a4eT.

HpI/I H€O6XOIII/IMOCTI/I HMHBaJIMJaM 141 JU1aM C OTpaHUYCHHBIMU

BO3MOKHOCTSAMHU  3O0POBbA  ITIPCAOCTABILICTCA  JOIIOJIHUTCIIBHOC

IMOATOTOBKH OTBETA BO BPEMA IIPOMCIKYTOYHOI'O KOHTPOJIA.

Oo0mas npodeccuoHaIbHASA
KOMIIeTeHIUs

THIl OIIEHOYHBIX CPEACTB

OK 01. BeibupaTtbcriocoObt
penieHus 3a1a4
npoQeCCUuOHATBLHON
JESTSIIbHOCTH MPUMEHHUTEIHHO K
pa3InYHBIM KOHTEKCTaM

OK 02. Vcnonb3oBaTh
COBPEMEHHBIC CPEJICTBAIIONCKA,
aHaJIM3a U UHTEPIPETAINH
uH(pOopMaluu U
WH(OPMAIIMOHHBIE TEXHOJIOTUU
JUTSI BBITIOJTHEHUS 337124
npodeccuoHaNbHOM
JESTSIIbHOCTH

OK 04. DddexTrBHO
B3aMMOJICICTBOBATh UPabOTATh

B KOJUICKTHUBE M KOMAaH/IE

OK 07. CopeticTBOBaTh
COXPAHEHUIO OKPYKAIOILIEH CPebl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUA 00 N3MEHEHUH KJIMMAaTa,
MIPUHIIUIIBI OEPEKITNBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEWCTBOBATHB YPE3BbIUANHBIX
CUTYaIUIX

Texymui KOHTPOJIb
- YCTHBIH OIIpOC;
- (ppoHTANBHBIN OMPOC;

OLIEHKa KOHTPOJIbHBIXPa0oT;

HaOJII0IeHNE 32 XO/IOM BBITTOJIHEHUS JTA00PaTOPHBIX
pabor;

OIICHKA BBINIOJIHEHUAJIA00PaTOPHBIX padoT;

OLIEHKA IPAaKTUYECKUXPA0OT (pereHus
KayeCTBEHHBIX, pACUE€THBIX, TPO(HECCUOHATILHO
OpPUEHTHPOBAHHBIX 33/1a4);

OIICHKA TECTOBBIX3aJaHMIi;

HaOJII0IeHUE 32 XOJIOM BBITTOJIHEHUS
WH/IMBUYAIbHBIX TIPOEKTOB U OIICHKA
BBINOJIHEHHBIXIPOEKTOB;

- HaOJII0/IeHNE U OLIEHKapelIeHus Keic-3a1ay;
- HAaOJIIOZICHNE U OLICHKA/IeIOBOM UTPHI;
- ¢ depeHIMpOBaHHbBIN 3a4eT

[Ipy HEOOXOAMMOCTH WHBAIWIAM MW JIMIIAM C  OTPaHUYCHHBIMH

BO3MOXHOCTAMHU 3A0POBbA IIPCAOCTABILICTCA  JOIIOJIHUTCIIBHOC BPEMA  JIA

IMOATrOTOBKH OTBCTA IIPpU IIPOBCACHNN HpOMe}K}ITOI—IHOf/i aTTeCcraluu.
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