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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

o0111e00pa3oBaTeILHOTO MK oOpa3oBareibHOM nporpamMmmbl CI1O — mporpaMmel
MOJITOTOBKH  CIICIIMAJIMCTOB cpeaHero 3BeHa 1o crnenuanbHocTd  40.02.04
IOpucnpynenus.

Conepxanue paboueil mporpamMmbl  0011e00pa30BaTEIBLHON JTUCIUTIIIMHBI
Ob.07 Xwumus coorBerctByer @DI'OC COO (yTBEpKJACHHOIO MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012r.Ne
413 B nEWCTBYIONICH pelakivu), U pa3pabOTaHO HA OCHOBE MPUMEPHON paboueii
IPOrpamMMBbl o01ieo0pa3zoBaTeIbHON TUCHUTUTHBI «Xumus» TUTSI
npodeCCHOHANBHBIX 00pa3oBaTeNbHbIX OpraHu3aius (mporokosom Ne6/2025 ot
«18» ampens 2025 rona)

1.2. Hesu ¥ TUIaHUPYeMble Pe3yJbTAThI 0CBOEHUS TUCITUTIJIMHBI
Llenp quCUUNIMHBI:

dopMUpOBaHUE Y CTYJACHTOB MPEJICTABICHUS O XUMHUYECKON COCTaBIISIFOIIEH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpPAa KaK OCHOBBI TPUHSATUS pEHICHUU B
J)KU3HEHHBIX M TPOU3BOJICTBEHHBIX CHUTYalMsIX, OTBETCTBEHHOI'O IIOBEJCHHUS B
MIPUPOJTHOM Cpelie.

3a1a4un JUCHMILINHBIL:

- chopMUpOBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAKOWIEN CpeJie, NUETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHHs COCTaBJIATH (POPMYJIbI HEOPTraHUYECKUX M OPTaHUYECKHX
BEILIECTB, YPaBHEHUS XHUMHUYECKHX  peakIuil, OOBACHIATH UX  CMBICI,
WUHTEPHPETUPOBATHPE3YIBTATHl XUMUYECKUX IKCIIEPUMEHTOB,

- chopMUpOBaTh HABBIKM TPOBENEHUS MPOCTEHIINX  XHUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAHUM C COOJIIOJIGHHEM TMpaBuil 0€30MacHOro
oOpallleHusIC BEIIECTBAMHU U JTa0OPaTOPHBIM 000PYAOBAHUEM;
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- Pa3BUTb YMCHHA HCIIOJIL30BATH I/IH(l)OpMaHI/IIO XUMHYCCKOI'0O XapaKTCpa U3

Pa3INYHBbIX UCTOYHUKOB;

- chopMupoBaTh

YMEHUS

IIPOTHO3UPOBATH

HOCJIEACTBUSA  CBOEH

ACATCIIBHOCT W XHUMHWYCCKUX IIPHUPOIAHBIX, OBITOBBIX U IMIPONU3BOACTBCHHBIX

IIpOLECCCOB;

- copMUpPOBaATH MOHUMAHUE 3HAYUMOCTH JTOCTHXKEHUN XMMUYECKOU HAYKHU

Y TEXHOJIOTUH ISl pa3BUTHS COIMATILHON U MTPOU3BOJICTBEHHOM cdep.

Ili1anupyembie pe3yJbTaThl 0CBOEHHS 00111e00pa30BaTEIbHON JUCHUILINHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Koa u HauMeHOBaHHEe

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJIMHBI

IUIAHUPOBATh U CaMOCTOSITEIbHO
BBITIOJHATH TaKyIO J€STEIbHOCTD;
- UHTEpeC K Pa3IU4HbIM cdepam

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

- CaMOCTOSTEIEHO
dbopMynupoBaTh u
aKTyaJIu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTh CYIIECTBEHHBIN
IIPU3HAK WM OCHOBAaHUA IS
CpaBHEHMsI, KJacCUpUKALUU U
00001IeHHS;

- OTIpeesATh
JESITEIIBHOCTH,
napaMmeTpsl U

e
3a/1aBaTh
KPUTEPUU  UX

(popmupyembix Oo0mue JAucuunimHapHbie

KOMITeTEeH I (nmpeaMeTHBbIe)
OK 01. Beibupats B yactu Tpy10BOr0 BOCIIMTAHUA: |- BJIAJETh CUCTEMON XMMHUUYECKHX
CIOCOOBI pelieHus - TOTOBHOCTH K TPYAY, OCO3HAHUE | 3HAHUM, KOTOpas  BKJIIOYACT:
3a1a4 LIEHHOCTH MacTepCTBa, | OCHOBOIIOJIATr alOIIHE MIOHSATHUS
npodecCHOHAIbHON TPYIOJTIOOHE; (XMUMHYECKUN  DJIEMEHT, aToM,
JIeSITeIbHOCTH - TOTOBHOCTh K  aKTHUBHOM |3JEKTpOHHAs 000JI0UKa aToMa, S-,
MPUMEHHUTETBHO K JESITeTbHOCTH TEXHOJOTHUYECKOM | p-,  O-3JIeKTpOHHBIE OpOUTAIH
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, H30Mepus,
M30MEpbI, TOMOJIOTHYECKUN P/,
TOMOJIOTH, YII1€BOI0PObI,
KHCIIOpOJI- M a30TCOAEpKaIUe
COCIUHCHMS, OMOIOTUYECKH
aKTUBHBIC BellecTBa (yTIeBOJIBI,
KUPBI, Oenkn), MOHOMEp,
IIOJINMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

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

© ®IrBOY BO «Uen'V»




Y

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

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

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1 cTp. 6 u3 27 IlepBblii 3K3eMILIIP KOIIUANe
JIOCTUKECHUS; JJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
- BBUBJIATH 3aKOHOMEPHOCTH U |3JIEKTPOJIUTHYECKAS
[IPOTUBOpEYUS Juccouranus, OKHCJIMTED,
paccMaTpUBAEMBIX SIBIECHUSX; BOCCTAHOBUTEID, CKOpPOCTB
- BHOCUTb  KOPPEKTHUBBI XUMUYECKON peakuuu,
JIESITEIIbHOCTD, OLICHUBATH | XUMUYECKOE paBHOBecHE),
COOTBETCTBUE pE3yNbTAaTOB [TEOPHUH W 3aKOHBI  (Teopus
LEJISIM, OLICHUBATh PUCKH | XHMUYECKOTO CTpOCHUSA
MOCJIE/ICTBUI 1€ATEIbHOCTH; opraHuyeckux BeuiectB  A.M.
- pa3BUBaTh KpeatuBHOE | byTieposa, TEOpHs
MBILLJIEHUE npu PELICHUH | JJIEKTPOIUTUUECKOMN
JKU3HEHHBIX TTPOOJIEM JIHACCOLMAIMNA, NEePUOIUYECKHUI
6) ©Oa3oBble uccienoBatenbekue |3akoH J[.M. MennaeneeBa, 3akoH
JIEUCTBUSL: COXpaHEHUs Macchl),
- BJaJeTh HaBBIKAMU Y4eOHO- |3aKOHOMEPHOCTH,
HCCIIEIOBATEIILCKOM U MTPOEKTHOM | CAMBOJIMYECKUN  SI3bIK ~ XHMUH,
JIEATENBbHOCTH, HaBbIKaMH | GaKTOJIOTUYECKHUE CBEICHHUS O
paspernieHus mpooiem; CBOICTBax, COCTaBe, MOJIYYECHHUH
- BBISBJIATH MPUYMHHO- |M  0E€30MacHOM HUCHOJIb30BaHUU
CIIE/ICTBEHHBIE CBSI3U BOKHEHIINX HEOPraHUYECKUX H
aKTyaJu3upoBaTh 3a/iavy, | OpraHUYECKUX BEIIECTB B OBITY U
BBIIBUTATh TANIOTE3Y MPaKTUYECKOU JIESITETbHOCTH
pellieHus, HaXOOUThb apryMEHTHI |YElIOBEKA;  yYMEThb  BBIABIATH
JUIA  JTOKA3aTelbCTBA  CBOMX | XapaKTEPHBIE MPU3HAKHU 51
YTBEPKICHHU, 3a71aBaTh | B3aUMOCBS3b A3y4YEHHBIX
rmapameTpsl u KPUTEPUH | TOHATHIA, MPUMEHSTH
pelieHus; COOTBETCTBYIOIIME TOHATUSA MPU
- AHAJIM3HUPOBATH MOJIYYEHHBIC B|ONHCAHUU CTPOCHHUS M CBOWCTB
xome peleHus 3a1a4d | HEOPraHUYECKUX u
pe3yNbTaTHI, KPUTHYECKH | ODTAHUYECKUX BEIIECTB M HMX
OLICHMBATh MX JIOCTOBEPHOCTD, | IPEBPALLCHHUI; BBISIBJISITH
MPOTHO3UPOBATh W3MEHEHHUE B |B3aUMOCBS3b XUMUYECKHUX
HOBBIX YCJIOBUSIX; 3HAHUU c MOHATUSAMHU u
- YMETh TEPEHOCHUTh 3HAHWS B |MPEICTABICHUSIMU JIPYTUX
IO3HABATEIILHYIO €CTECTBEHHOHAYYHBIX
MPAKTUYECKYIO 00J1aCTH | TPEIMETOB;
JKU3BHENEATENBHOCTH YMETH HCTIOJIb30BaTh
- yMETb WUHTETPUPOBATH 3HAHUA | HAUMEHOBAHUSA XUMHUYECKUX
n3 pa3HBIX MPEIMETHBIX | COETMHEHUN  MEXIYHApPOJIHOTO
obnacrei; COro3a TEOPETUUYECKON 3
- BBIIBUTaTh  HOBBIE  WJICH, | IPUKIIATHON XAMUHA 5
npenyiaraThb OPUTHHAJIBHBIE | TPUBHAJIBHBIE Ha3BaHUS
MOJIXOJIBI ¥ PEIICHUS; BOKHEUININX BEIIECTB (DTHUJIEH,
- CIIOCOOHOCTh UX |alleTWICH, TIUIepuH, (eHo,
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HCIOJIb30BaHUS B | popMmanbaerum, YKCyCHast
M03HABATEJIbHOM M COLUMAJIbHOMU | KUCIIOTA, TJMLHWH, YrapHbIA Ta3,
MPAKTHUKE YIJICKUCIIBIN ras, aMMHUaK,

raimicHasi HM3BECThb, HETallleHas
W3BECTh, IIUThEBasg cojJa |
JIPYTHX), COCTaBIATH (HOPMYIIBI
HEOPraHUYECKHX u
OPraHUYEeCKHUX BCIILIECTB,
ypaBHEHUS XUMHUUYECKHUX
peakiuii, OOBSICHITh MX CMBICI;
MOJITBEPK/IATh XapaKTEepHBIE
XHMHYCCKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIUMU
SKCIEPUMEHTAMU H  3alHCSIMHU
YpaBHEHUU XUMHUYECKUX
peaKuuii;

YMETh yYCTaHaBJIMBATh
MPUHAJIC)KHOCTD W3y4YEHHBIX
HEOPraHUYECKHX u
OPraHUYEeCKHUX BEIIIECTB K
OIIPENECIEHHBIM Kjaccam u
rpyImnmnam COCIMHEHMI,

XapaKTEepU30BaTh HX COCTAB H
Ba)KHEHTIIIIE CBOMCTBA;
ONpeNeNsiTh BHABl XMUMHYECKUX
cBsi3ell  (KOBaJIGHTHasl, HWOHHAs,
MeTaJIn4decKas, BOJIOPOJTHAS),
TUTIBI KPUCTATUYECKUX PEIIECTOK
BCIIECTB; KJaccuuIupoBaTh
XHUMUYECKHE peakIuu;
chopMUpOBaTh MPECTABICHUS: O
XUMHYECKOM COCTAaBIISIOIICH
€CTECTBEHHOHAYUYHOM  KapTHHBI
MHpa, POJIM XUMUU B TO3HAHHUH
SIBJICHHUI MPUPOJIBL, B
(GOpPMHUPOBAHWHM  MBINIUICHUST U
KYJIbTYpbI JUYHOCTH, ee
(GYHKIIMOHATBHOW TPaMOTHOCTH,

HEOOXOAUMOW  JJIsT  PEIICHUs
MPAKTUIECKIX 3a1a4 51
DKOJIOTHYECKH  O00OCHOBAHHOI'O
OTHOIICHHSI K CBOEMY 3J0POBBIO
U TOpUPOAHOW cpeae; YMETh
MIPOBOJNTH pacueTsl o

© ®IrBOY BO «Uen'V»




Y

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

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

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1

cTp. 8 u3 27
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XUMHUECKUM  dopMylnaMm U
YpaBHEHUSM XUMHYECKHUX
peakiuuii ¢ UCHOJb30BAaHUEM
buznuecKux BEJIMYUH,
XapaKTepU3YIOIIUX BEIIEeCTBA C
KOJIMYECTBEHHOMN CTOPOHBIL:
Maccbl, oObeMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJIHMYECTBA
BEIIECTBA; UCIIOJIb30BATh

CHUCTEMHBIC XHMHNUYCCKHEC 3HAHHA

JUIsL  TIPUHSATHS  pelleHud B
KOHKPETHBIX KU3HECHHBIX
CUTYaIlUsX, CBSI3aHHBIX c

BCIICCTBAMU U UX ITPUMCHCHUCM

OK 02. Ucnosib30BaTh
COBpPEMEHHBIC
CpEeICTBA MOUCKA,
aHajamu3a u
UHTEPIIpETaluU
uH(popManuu, 1
uH(pOpMaIlMOHHbBIE
TEXHOJIOTHH JIJIst
BBINIOJIHEHHUS 337124
npodecCHOHAIbHON
JeATETbHOCTH

B oGnmactu HEHHOCTH HAY4YHOI'O

MO3HAHUS:
- c(OpPMUPOBAHHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayK{ u
0011eCTBEHHOMN MPAKTHKH,
OCHOBAHHOTO Ha Jasnore
KYJBTYD, CIIOCOOCTBYIOIIETO
OCO3HAaHHMIO CBOEr0 MecTa B

MTOJIMKYJIETYPHOM MHUPE;
- COBEPIIECHCTBOBAHUE SA3BIKOBOU
M YNTATEIbCKOM KYJIBTYpHl Kak

CpencTBa B3aUMO/IICTBUS
MEXIy JIOABMH U IO3HAHUS
MUDA;

- OCO3HaHHE€ LIEHHOCTH HAy4YHOU
JeITEeILHOCTH, TOTOBHOCThH

OCYIIECTBIISITh  NMPOEKTHYIO U
HCCIIEOBATEIBCKYIO
JeSITeIbHOCTh MHAWBHUIYAJIbHO U
B TpYIIIIE;

OBiaseHue yYHUBEpPCAJIbHBIMHU
Y4eOHBIMH I03HABaTeIbHBIMH
AeHCTBUAMM:

B) padoTta ¢ nHdopManmeii:

- BJIQZICTh HABBIKAMU IOJYHYECHUS
uHpOpMAllUM U3  UCTOYHUKOB
pa3HbIX TUIIOB, CaMOCTOSITEIHHO

- yMeTh  IUIaHUPOBaThb W
BBITIOJIHATH XUMHYECKUN
SKCIIEPUMEHT (mpeBparleHus
OpPraHUYEeCKHX  BEUIECTB  IpHU
HarpeBaHuM, MOJIYyYEHUE ITUIICHA
U  U3Yy4YEHHE €ro  CBOMCTB,
Ka4eCTBEHHBIE  peakluu  Ha

aNBJCTU/IBI, KpaxMall, YKCYyCHYIO
KUCJIOTY; JeHaTypanus OelKkoB
Npd  HArpeBaHWHW,  [BETHHIE
peakuuu  OenKoB;  MPOBOJUTH
peakiM ~ HMOHHOTO  OOMEHa,
omnpenensaTb  Cpeay  BOAHBIX
pacTBOpOB, KayeCTBEHHBIC
peakuuu Ha cyibdar-, KapOoHaT-
U XJIOpPUJ-aHUOHBI, Ha KaTHOH
aMMOHMS; pemarhb
OKCTIEpUMEHTAIBHBIC 3a/1a4H T10
TeMaM "Metannst" u
"HemeTanbl") B COOTBETCTBUU C
npaBUIaMU TEXHUKU
0€30MMacHOCTH MpU OOpaIIeHUH 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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Muno6puayxu Poccun

Y

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1 cTp. 9 u3 27 IlepBblii 3K3eMILIIP KOIIUANe
OCYIIECTBIISITh TOWUCK, aHaJH3, | aHAJIM3UPOBATh XUMHYECKYIO
CHUCTEMAaTH3AIUIO U | THQOPMAIMIO, TIONy4aeMyl U3
UHTEpIIpeTalui0  MHGOPMAIUH | pa3HbBIX HCTOYHUKOB (CpEICTB
pa3nuYHBIX BUAOB M (opMm|maccoBoil uH(poOpManuH, CceTh
MpeJICTaBJICHHUS, WuTepHer u apyrue); - BiIaJeTh
- CO3/1aBaTh TEKCTHl B PA3JIMUHBIX | OCHOBHBIMU METOJaMU HAyYHOTO
dbopMaTax ¢ y4yeToM Ha3HAUEHUS | [1O3HAHUS BEIICCTB u
uHpopmauu " [EJICBOU | XUMHUUECKUX SIBJICHUU
ayJIMuTOpHH, BbIOMpas | (HabOr0IeHHE, HU3MEpEHHUE,
ONTHMAIIEHYIO dbopMy | SKCIEPUMEHT, MOJICTUPOBAHHE);
MPEJICTABICHUS U BU3YAIH3allMH; |- YMETh MPOBOJUTH PAacueThl MO
- OLEHWBATh JOCTOBEPHOCTbH, | XUMUYECKUM  (opmynam  u
JETUTUMHOCTh HH(pOpMaLIUU, €€ |ypaBHEHUSIM XUMHYECKHUX
COOTBETCTBHME  TIPABOBBIM U |pEaKIMid C  HMCIOJIb30BAaHUEM
MOpaIbHO-ITHUECKUM  HOpPMaM; | pU3NYECKUX BEJINYMH,
UCIIOJIb30BATh CPEJICTBA | XapaKTEPU3YIOIIUX BEIIECTBA C
UH(OPMALIMOHHBIX 1 | KOJIMYECTBEHHOU CTOPOHBI:
KOMMYHHKAITHOHHBIX Maccel, oObeMa (HOpMaJbHBIC
TEXHOJIOTHi1 B pEIlIeHUH | yCIIOBHS)  ra3oB,  KOJIWYECTBa
KOTHUTHBHBIX, BEIIIECTBA; WCIIO0JIH30BaTh
KOMMYHHUKATHBHBIX U | CUCTEMHBIE XMMHWYECKUE 3HAHUS
OpPTaHW3AIlMOHHBIX  3a7ad  C | TPUHATHS  PEIICHWA B
coOnroaeHreM TpeOOoBaHUM | KOHKPETHBIX KUIHEHHBIX
SPTrOHOMUKH, TEXHUKH | CHTYaITUsX, CBSI3aHHBIX c
0e30MacHOCTH, TUTHEHBI, | BEIIIECTBAMH U UX IPUMEHEHHEM
pecypcocOepekeHusi, TMPaBOBBIX
U DTUYECKUX  HOPM, HOPM
HMH(OpMaLIOHHON
0€30ITaCHOCTH;

- BIIAJIETh HaBBIKaMHU
pacrno3HaBaHUs u 3aIUTHI

uH(popmanuu, MHGOPMAITMOHHON
0€30IMaCHOCTH JIMYHOCTH;

OK 04. DpdexTuBHO
B3aMMO/IEIICTBOBATH U
paboTaTh B KOJIJIEKTUBE
U KOMaH e

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

-OBJIaJICHUE HaBBIKAMHU Yy4eOHO-
WCCIIEIOBATENIbCKOM, MPOEKTHOM
W COIMAJIbHOM  JIeATENILHOCTH,

OsnageHue YHUBEPCAIbHBIMHU
KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) COBMeCTHas JIeATeIbHOCTD:
- IOHMMaTh W HCIIOJB30BaTh

-  yMeThb  IUIAaHUPOBaTh W
BBITOJIHATh XUMHUYECKHN
SKCIIEPUMEHT (npeBparteHus
OpraHMYECKUX  BELIECTB  IIpU

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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Muno6puayxu Poccun

Y

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1

ctp. 10 u3 27

IlepBsiit 3x3eMILIAP

KOITHA Ne

MPEUMYIIECTBA KOMAHIHOW W
WHUBUIYAIBHON pabOTHI;

- NPUHUMATH 1IEJTM COBMECTHOM
JIeATEeTbHOCTH, OPraHU30BBIBATh
U KOOPJMHHPOBATH JIEUCTBHS 10
€¢  JOCTIDKCHHIO:  COCTAaBIISTH
IJIaH JCHCTBHM, pacrpenesisiTh
polM ¢ y4eTOM  MHEHHH
Y4aCTHUKOB 00CyXKIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;
- KOOPJIWHUPOBATh M BBIMOJHATH
paboTy B YCIOBHSIX pEajbHOTO,

BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS; -
OCYIIECTBIISATh MTO3UTUBHOE
CTpaTeruuyecKoe IOBEJCHHE B
pa3IMYHbIX CUTYyalHUsX,
HPOSIBIISTH TBOPYECTBO U
BOOOpaxeHwue, OBITh
MHUIIMATUBHBIM Osnanenune
YHHUBEpPCAIbHBIMU

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

-  NpPUHUMATh  MOTHBBl U
apryMeHThl JIpyTUX JoAed mnpu
aHanmm3e pe3yJIbTaToB
JeSITebHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPaBO
JpyTuX Jrojel Ha OIUOKH;

HOHHOTO  OOMeEHa,
ompeneNniTb  Cpeay  BOAHBIX
pacTBOpOB, KaueCTBEHHBIE
peaknuu Ha cyibdar-, KapOoHaT-
U XJOpUA-aHUOHBI, HA KAaTHOH
aAMMOHUSI; pemiarb
AKCIIEPUMEHTATbHBIE 33/1a4u 10
TeMam "Mertamibt" u
"Hemeramisl'") B COOTBETCTBUH C
MIpaBUIIAMHA TEXHHUKHU
0€30IacHOCTH TIPU OOpaIECHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM

peakumn

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

- pa3BUBaTh CIOCOOHOCTH

[IOHMMAaThb MHpP C  [O3ULUHU

JPYTroro 4yejoBeKa
OK 07. CogeiictBoBath |[B o0mact  3KoJIOrHYEcKOro | chOpMUPOBAThH 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 IIPUPOJIBL, B
M3MEHEHUU KJIMMaTa, |3KOHOMHYECKHX IPOLECCOB Ha|(opMHpOBAaHMM MBIIUIEHUS U
IIPUHIIMIIBI COCTOSIHUE MIPUPOAHON U | KYJIBTYpbI JUYHOCTH, ee
OepexIINBOro COLIMAJILHOM Cpe/bl, OCO3HaHUE | QYHKIIMOHAIBHOW TI'PaMOTHOCTH,
IIPOU3BO/JICTBA, r7100a1bHOTO XapakTepa | HEOOXOIUMOM Ui peleHHs
3¢ (HeKTUBHO 9KOJIOTUYECKHUX po0JieM; | MPaKTHYECKUX 3a/1a4 u
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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

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1

ctp. 11 u3 27

IlepBsiit 3x3eMILIAP

KOITHA Ne

JIIEUCTBOBATE B

IIJIAHUPOBAHUE U OCYILICCTBIICHUC

YpEe3BbIYANHBIX JICHCTBUM B OKPYXKAIOLIEH Cpelie | OTHOLIEHUs K CBOEMY 3J0pPOBBIO
CUTYaLUsAX Ha  OCHOBE 3HAaHUA eIl (M IPUPOJHOM cpene; yMeThb
YCTOMYHBOTO pa3BUTHS | COOTIOAATH IIpaBHIIa
4eJI0BEYECTBA; aKTHUBHOE | 9KOJIOI'MYECKH 11€JI€CO00pa3HOro
HEIIpUATUE JIeCTBUH, | TOBeleHUsI B OBITY W TPYIOBOM

MPUHOCAIINX BpPE OKpY>Karomeit
cpene;

9KOJIOTHYECKH 000CHOBAHHOTO

JACATCIIbHOCTH B Oeisax
COXpaHCHHUA CBOCTO 3O0POBBA U

HCCIIE0BATENBCKOM, IIPOEKTHOU
Y COLMAJIbHOMU AESITEIbHOCTH;

- yMEHHE  NPOTHO3UPOBATH | OKPYXKAIOUIEH MPUPOTHON CPEbI;
HeOIaronpusiTHhIC YYHUTHIBATh OTacHOCTh
HKOJIOTHYECKUE MOCIIEACTBHUSI | BO3/ICHCTBUS Ha JKUBBIE
NpPEANPUHUMACMBIX  JIEUCTBUH, | OpraHU3MBbI OTIPEICTICHHBIX
MPEeIOTBpaLIaTh UX; BEIIECTB, MOHUMAS CMBICTT
- pacipeHue OTIBITA | TOKA3ATEIS IpeenbHON
JNESTENIbHOCTH  9KOJOTHMYECKOH | JOMYCTUMOM KOHIIEHTPAINH
HaIpaBJICHHOCTH; OBJIJICHUE

HaBbIKAMU yueOHO-

2. CTpyKTYpa U colep:KaHue JUCHUNTIUHBI

2.1. O0bem IUCUMILIUHBI U BUABI Y4¢0HO pad0ThI

Bun yuedHoii pa6oThI

O0BLeM yacoB

MaxkcumaiabHasi ydaeOHasi Harpy3Ka (Bcero) 72
Oo0s3aTesibHAsA ayIUTOPHasi ydeOHAas Harpyska (Bcero) 72
B TOM YUCJIC:
OcHoBHOE coiepKaHue
TeopeTrueckue 3aHATHS 44
[IpakTHdeckne 3aHATHS 24
I[IpodeccrnoHaTbHO-OPUEHTHUPOBAHHOE COAEPKAHME 4
TeopeTnueckue 3aHsITUS 2
[IpakTHyeckue 3aHsATUSL 2
[Ipome:kyToUHasI aTTECTAMS -
JuddepennmpoBannslii 3aueT (2 cemecTp)
NUTOI'O 72
2.2. TemaTuyeCcKMH IJIAH M COAEPKAHUE TUCIIUTIHHBI
HanMeHoBanme Conep:xxanue yueOHOro MaTepuaJia Oo6bem Koabt }
pasIeNoB K Tem (ocHOBHOe 1 IPO(eCCHOHATBHO- , AKal. | KOMIIETeHU UM
OpPHMEHTHPOBAHHOE), TA00PATOPHbIE U 4./B | M JHYHOCTHBIX
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y
Pa60qaﬂ nporpamMma JUCHUTUINHBI
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus
Bepcus noxymenra - 1 ctp. 12 u3 27 l IlepBblii 3K3eMILIIP | KOIIUANe
NPaKTHYeCKHe 3aHATUSA, TPUKJIATHON TOM pe3yJbTAaTOB,
MOAYJb (IPH HAJIMYMH) ynciae | ¢popMupoBaHH
B 0 KOTOPBIX
¢opme | cnmocodcTBYeT
NMPaKT 3JIEeMEHT
HYeCKO | MPpOrpamMmbl
i
MoJAroT
OBKH,
akas.
q,
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA 10
Tema 1.1. OCHOBHOE€ coJIep:KaHue 10 OK 01
Crpoenue atomoB | JI Nel 4
XHUMUYECKHX CoBpeMeHHass MOJelb CTPOEHHUSI aToMa.
AJIEMEHTOB U Tipupoaa | CHMBOJIMYECKHI SI3BIK XAMHH.
XHMHUYECKOU CBS3U XUMUYECKUN  BJIEMEHT.  DJIEKTPOHHAas
koH(purypamust atoma. Kiraccupukamms
XMMHUYECKHX djJeMeHToB (s-, p-, d-
9JeMEeHTh).  BajleHTHBIE  DJEKTPOHHBI.
BanenTtHOCTh.  DIIEKTpOHHas  HOpUpojaa
XUMHUYECKON CBSA3U.
JI Ne 2 DnexrtpooTrpuuarenbHOCTb. Buapl
XUMUYECKON CBSI3U (KOBAJICHTHAsI, MOHHAS,
MeTaJIJIN4ecKasi, BOJIOPOJHAS) U CIIOCOOBI
ee o0pa3oBaHus
IIpakTH4eckue 3aHATHSA 4

[Tpaktnueckast pabora Ne 1 Pemenue
3alaHUi Ha HCIIOJIB30BAHME XHMHYECKOU
CUMBOJIMKM W HAa3BaHUU COEJUHEHUHN I10
HOMEHKJIAType MEXAYHAapOJHOIO COH3a
TEOPETUYECKOW W TPUKIATHON XUMHU M
TPUBHUAIIBHBIX HA3BaHUM ISl COCTABIICHUS
XUMUYECKHX  (OopMyn  JIByXaTOMHBIX
coeIuHEHUN  (OKCHJOB, CyIb(pHIOB,
TUAPUIOB 51 T.I.) " IPYruX
HEOPraHUYECKUX COCIMHEHHUM OTIEIbHBIX
KJIaCCOB.

[TpakTtuyeckas padora Ne 2 Ilpaktuueckue
3a/laHMsI Ha YCTAHOBJIICHHE CBSI3HM MEXAY

CTPOCHUCM aTOMOB XUMHUYCCKUX
DJICMCHTOB u NEPUOANICCKUM
NU3MCHCHHUECM CBOICTB XHUMHUYCCKUX

DJIEMEHTOB W  HWX  COSOWHEHHWH B
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1

ctp. 13 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

COOTBETCTBUU c MTOJIOKEHUEM
ITeproanyecKkoil CUCTEMBI.

Tema 1.2.
[Tepuonnueckuii
3akoH 1 Tabauna JI.1.
MenpaeneeBa

OcHOBHOe co/Iep:KaHue

OK 01

JI. Ne 3 TIlepuoguueckass cucrema
XHUMHUYECKHX 3JIEMEHTOB J..
Mengeaeena. Dduznueckuit CMBICT
[Tepunoguueckoro 3aKOHa ..
Menneneesa. 3aKOHOMEPHOCTH
W3MEHEHMUSA CBOMCTB XHUMHYCECKHX
9JIEMEHTOB, 00pa3yeMbIX MMHU TMPOCTBIX U
CJIOKHBIX BEIISCTB B COOTBETCTBHHU C
IIOJIOKEHHEM XHMHYECKOTO »DJIEMCHTA B
[Tepuoanueckoit CHCTEME.
MupoOBO33pEHUECKOE U HAYYHOE 3HAUYCHUE
[Teprnoguueckoro 3aKOHa ..
Menneneena. [Tporuno3st A.N.
MeHneneena. OTKpBITHE HOBBIX
XHUMUYECKHX 5JIECMCHTOB. Pemenne
MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKHAX 3a1aHUI Ha
XapaKTEPHU3aALUI0 XUMHUYECKUX 3JIEMEHTOB
«Mertajumyeckue / — HEMETaJIMYECKHE
CBOICTBA, ANEKTPOOTPUIATENBHOCTD
XHUMUYECKHX DJIEMECHTOB B COOTBETCTBHU C
X ANEKTPOHHBIM CTPOECHHEM u
MOJIO)KEHUEM B TEPUOJUYECKON CHCTEME
XUMHYECKHX 3JIEMEHTOB JI.1.
Menpeaeena

OK 02

Pa3nen 2. XuMun4yeckue peakuuu

12

Tema 2.1. Tumsl
XUMUYECKUX PeaKui

OcHoBHOE COACPKAHUEC

10

OK 01

Jlekust Ne 4 Knaccudukauus u THIIBI
XMMHAYECKHX  pEaKUud C  ydacTHEeM
HeopraHuueckux BemecTB. CocraBieHue
ypaBHEHUU peakuui COEJTMHEHHS,
pas3yioKeHus], 3aMelleHus, OOMeHa, B T.4.
peaxuuit TOpeHus, OKHCJICHUS-
BOCCTAHOBJICHMUSL.

VpaBHEHHSI OKHCIEHUSA-BOCCTAHOBIICHMS.
Crenenp  okucinenus. OKuCIHUTENb U
BOCCTAHOBUTEIIb. CocraBnenue u
ypaBHHMBaHHE OKHCJIUTENNBHO-
BOCCTAHOBUTENBHBIX PEAKINI METOJIOM
ANIEKTpOHHOro Oananca. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMH B IPHUPOJIE,
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1

ctp. 14 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

IMPOU3BOJACTBCHHBIX mponeccax n
KU3BHCACATCIBHOCTH OPraHn3MOB

IIpakTnyeckue 3aHaATHS

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

[Tpaktiueckass pabora Ne 4 Monb Kak
eIMHULA KOJIMYECTBA BELIECTBA.
MonsipHas macca. 3aKOHBI COXpaHEHHS
MAacchl U SJHEPrUU. 3aKOH ABOTaJpo.
[Tpaktuueckass padora Ne 5 ModsipHblit
00beM ra3zoB. OTHOCHUTENbHAS IJIOTHOCTb
ra3os.

[TpakTnueckass pabora Ne 6 Pacuetsl 10
YpaBHEHUSAM XUMHUYECKHX peakuui ¢
HCII0JIb30BaHUEM Macchl, o0bema
(HOpMaJbHBIE YCJIOBHSI) Ta30B, KOJTUYECTBA
BEIIECTBA

Tema 2.2.
DIEeKTPOTUTHIECKA
JIACCOLTNAIHS
MOHHBIIA 00MeH

A
n

OcHoBHOE coaepKaHue

OK 01

JI. Ne 5 Teopus 53IEKTPOIUTHYECKOU
muccounanuu.  MoHBL.  DIEKTPOJIMTSHI,
HERJIEKTPOJIUTHI. Peakuuu HMOHHOTO
oOmena. CocraBieHHe peaklUUil MOHHOTO
oOMeHa MyTeM COCTaBJIEHUS MX MOJHBIX U
COKPALEHHBIX  HOHHBIX  ypaBHEHUM.
KucinoTHo-OCHOBHBIE peakuuu. 3agaHusd
Ha COCTaBJICHUE NOHHBIX PEaKIUi

OK 04

Pasnen 3. Ctpoenue u

cBoOiicTBa HCOPraHU4YECCKHUX BCIICCTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

u

OcHoBHOE CoACPKAHUEC

OK 01

Jlekumss Ne 6 Ilpenmer HeopraHudeckoi
xumun. Kiaccudukanus HeopraHMuecKux
BeulecTB. [IpocThie U CI0KHBIE BELECTBA.
OCHOBHBIE KJIaCChl CJOXKHBIX BELIECTB
(OKCHIBI, THUAPOKCUABI, KUCIOTBI, COJIN).
B3aumocBs3p HEOpPraHWYEeCKHX BEIECTB.
ArperaTHble COCTOSIHUS BELIECTBA.
Kpucrannunueckue u aMmopQHbIe BEeleCTBa.
Jlexkumsa Ne 7 Tumbel KpUCTAITIMYECKHX
pEeleToK (aTromHas, MOJIEKYJIIpHas,
MOHHAsl, METAJIJINYECKAs).

3aBUCUMOCTh buznuecKux CBOMCTB
BEUIECTBA OT TUNA KPUCTAUIMYECKON

OK 02
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1

ctp. 15 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

pemeTku.  3aBUCUMOCTb  XUMHYECKOU
aKTHBHOCTH BEIICCTB OT BHAAa XUMHUYCCKOM
CBSI3U W THUIIA KPUCTAJUTUMYECKON PEIICTKH.
ITprunHBl MHOrOo0oOpa3usl BEIIECTB

Tema 3.2. ®wusuko-
XUMHYECKHE CBOMCTBA
HEOPraHUYECKHUX
BCIICCTB

OcCHOBHOe co/Iep:KaHue

OK 01

JI Ne 8 Meramnbl. O6mue Gu3ndeckue u
XHUMUYECKHE CBOWCTBa METaJLIOB.
CriocoObI oTydeHus. 3HaYCHUE METAJIJIOB
u HEMETaJJIOB B pUpPOJIC u
KHU3HEICATEIIEHOCTH YenoBeKa U
opranu3MoB. Koppo3usi MeTayuioB: BHIbI
KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT
KOPpO3HHU

OK 02

JI Ne 9Hemeramsl. O0mue Gpu3ndeckue u
XUMHYECKHE CBOWCTBA  HEMETAJIOB.
Tunuuneie cBolicTBa HeMeTawioB IV— VI
rpynn. Knaccudukanuss 1 HOMEHKIAaTypa
COCIMHEHUN HeMeTaJmioB. KpyroBopoThI
OMOT'CHHBIX JIEMEHTOB B IIPUPOJIC

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
COCIMHEHUH,  BBICIIUX  OKCHAOB W
TUAPOKCH]T

Tema 3.3.
WUnentuduxamms
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOE COoACPKAHUEC

OK 01

HpaKTuquKue 3aAHATHSA

OK 02

[TpakTrueckas pabota Ne 7
«M nentudukanus HEOpPraHUYECKUX
BELIECTB.

[TpakTnueckas padorta Ne 8

Pemenne skcnepUMEHTaNbHBIX 3a1ad IO
XUMHYECKMM CBOWCTBAM METANIOB U
HEMETAJUIOB, 110  PACIO3HABAHHUIO U
MOJYYECHUI0 COCIUHEHUHW METAIIOB U
HEMETAJIJIOB.

[TpakTrueckast pabora Ne 9
Wnentudukamms HEOPraHUYECKUX
BEIIECTB C MCMOJIb30BAaHUEM HX (PHUIUKO-
XUMHUYECKUX  CBOWMCTB,  XapaKTEpPHBIX
KA4ECTBEHHBIX PEAKIUN.

KayecTBeHHbIE peakuuu Ha cyabdart-,

OK 04

© ®IrBOY BO «Uen'V»




Y

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1

ctp. 16 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

Kap6OHaT' H XJIOpU/A- aHUOHBI, HA KAaTHOH
aMMOHU

Pasznea 4. Ctpoenne u

CBOMCTBA OPraHu4€CKHuX BEIICCTB

24

Tema 4.1.
Knaccudukanus,
CTpOCHHE u
HOMEHKJIaTypa
OpPTaHUYECKHUX

BEIIIECT

OcHoOBHoOe€ coJepKaHue

[{e]

OK 01

JI.. Nel2 TlosBnenue u  pa3BUTHUE
OpPraHMYeCKOM  XMMHHM  KaKk  HayKH.
[Ipeamer opranunueckoir xumuu. Mecto u
3HAYEHUE OPraHUYECKON XMMUH B CUCTEME
€CTECTBEHHBIX HAYK.

Jlexmmst Ne 13

XUMHYECKOE CTPOCHHE Kak IMOPSIA0K
COEMHEHMS AaTOMOB B MOJIEKYJIE COIJIACHO
UX BAJIEHTHOCTU. OCHOBHBIE MOJIOKEHUSA
TEOpUH XUMHYECKOTO CTPOECHUSA
OpraHUYEeCKUX COE€INMHEHUN AM.
byrneposa. YrnepoaHsii CKeJIeT
OpraHWYEeCKOM MOJEKYJbl. 3aBUCUMOCTh
CBOWMCTB  BEIIECTB OT  XUMHYECKOTO
CTPOEHHUSI MOJIEKYII.

Jlexmms Ne 14

N3omepus u usomepsl.

[TonsiTue O (QYHKIMOHAIBHOW TpymIe.
Pagukan. [lpuHnumsr — kmaccuduxaniu
OpPraHUYECKUX COCIMHECHUM.
MexynaponHas HOMEHKJIaTypa u
MPUHIIMIBI HOMEHKJIATYpbl OPraHUYECKUX
COEIMHECHUN.

Jlexmmg Ne 15

ITonsaTne 00 a30TCoJepKaALUX
COCTMHEHUSX, OMOJIOTMYECKH aKTHUBHBIX
BelecTBax (yriieBogax, >kupax, Oenkax u
JIp.), BBICOKOMOJICKYJISIPHBIX COSAMHEHUSIX
(MOHOMEp, OJTUMED, CTPYKTYPHOE 3BEHO)

OK 02
OK 04

IIpakTnyeckue 3aHATHS

[TpakTrueckast pabota Ne 10
Howmenkmarypa OpraHN4YeCKHUX
COEMHEHU I OTIENBHBIX KJIaCCOB
(HacChIIICHHBIE, HEHACHIIICHHBIC "
apoMaTUYeCKUe YIIEBOJOPOJbl, CIUPTHI,
(beHosl, QITBJICTUIBI, KETOHBI,
KapOOHOBBIE KUCIIOTHI U Jp.)

CocraBieHHE TIOJHBIX W COKPAIICHHBIX
CTPYKTYPHBIX ~ (OpPMYJT  OpraHMYECKHX
BEIIECTB OTJICNBHBIX KIJIACCOB, MCIONB3Ys
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Y

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y
Pa60‘la§{ nporpamMma JUCHUTUINHBI
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus
Bepcus noxymenra - 1 ctp. 17 u3 27 [lepBsIit 3K3eMILTAP KOITUA Ne
WX Ha3BaHHSA II0 CHCTEMaTHYSCKOH U
TPUBUAIILHOM  HOMEHKJAType  (ITHJIEH,
aleTUJICH, TJIULEPUH, (dhenon,
dbopManbaeru, YKCyCHast KHCJIOTA,
mmnuH). Pacdersr mpocreiiiiel popMyibl
OpPraHWYECKOM MOJIEKYJIbI, MCXOAS U3
AIIEMEHTHOT0 cocTana (B %)
Tema 4.2. CpoiictBa | OCHOBHOE COJep:KAHUE OK 01
OpraHUYEeCKUX Jlekiusa Ne 16 PU3HKO-XUMHYECKHUE OK 02
COeTUHEHUN CBOWCTBA  OPraHUYECKUX  COCIUHEHUH OK 04

OTJEIIbHBIX KJIacCOB (ocobenHoctu
KJaccu(UKalMu ¥ HOMEHKJIATYPbl BHYTPHU
KJlacca; TOMOJIOTMYECKUH psa M oOmas

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

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

Jlexmms Ne 17

CBoiicTBa MNPUPOJHBIX  YTIEBOIOPOJOB,
HaxOXKJICHUE B NPHUPOAEC M NPUMEHEHUE
aJIKaHOB;

— HempeAenbHble (AJKEHbI, aJKUHBI U

aJIKaIMEeHBbI) u apoMaTUYECKHe
yrieBoJopoAsl. ['opeHue aneTuneHa Kak
HMCTOYHHK BBICOKOTEMIIEPATYPHOTO

IJIaMCHH JJIsI CBAPKU U PE3KH MCTAJJIOB

Jlekiius  Ne 18 kwmcmopoacoaepxkanie
coeMHEeHUsT  (CnUpThl W (PEHOIIBI,
KapOOHOBBIE  KHCIOTBI U 3QupHI,
QIBJICTUIBI ¥ KETOHBI, JKUPBI, YIJICBOJIBI).

[IpakTrueckoe IIPUMEHEHUE
STUJIICHIVIMKONS,  IJIMLEpUHa,  (eHoma.
[Ipumenenue dbopmanbieruma,

areTagbIeruaa, YKCYCHOM KUCJIOTEI.
Mpbuta Kak COJM BBICHIMX KapOOHOBBIX
KMCJIOT. Morole cBoMcTBa MblIa

Jlexuus Ne 19 a30TCOJIepIKAIIHE
COoeMHEHUs1 (aMMHBI M aMHUHOKHUCIIOTBI,
Oenku). BricokomonekymnsipHbie
COEIIMHEHUS (cuHTEeTHYECKHE U
OMOJIOTrMYECKU-aKTUBHBIE). Monowmep,
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra -

1

ctp. 18 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

IIOJINMED, CTPYKTYpHOE 3BEHO.
[Tonmumepusanus 3TWIEHA Kak OCHOBHOE
HAIPABJICHUE €T0 UCIIOJIb30BAHMS.
I'eneTndeckass CBs3b MEXKIY KilaccaMu
OpPraHMYECKUX COCAUHECHUN

Tema 4.3.

Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB,

3HAYEHUE
MIPUMEHEHHE
OBITOBOM
MIPOU3BOCTBEHHOMN
eI TENLHOCTH
YyeJI0BEKa

nux

B
u

OcHoBHOe coJepKaHue

OK 01

Jlexkuimss  Ne 20  buoopranuueckue

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

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

OK 02
OK 04

Jlexmms Ne 21

Ponb opranumdeckold XUMHH B pEUICHUH
npoOJIeM SHEPreTHUecKo 0e30MacHOCTH,
B Pa3BUTUU MEAMIIMHBI, CO3JIJaHUU HOBBIX
MaTepUajIOB, HOBBIX UCTOYHHKOB YHEPTUU
(ampTEpHATUBHBIE WUCTOYHHKU DSHEPTHUH).
OmnacHOCT,  BO3JCHCTBHS HA  JKUBBIC
OpraHW3Mbl ~ OPraHWYECKHX  BEIIECTB
OTIENbHBIX  KJaccoB  (YIJeBOJOPOJIbI,
CIUpPTHI, (EHONBI, XJIOpPOpPraHuYecKue
MIPOU3BOJTHBIC, ATBJIETHIIBI U JIP.), CMBICI

IIpakTHYecKHe 3aHATHA

[TpakTyeckas padora NelO

CBoilicTBa  OpraHMYECKUX  COCIUHEHHUH
OTIENBHBIX KJIAcCOB (TpUBHAJBbHAS W
MEXTyHapOAHAs HOMEHKJIATypa,
XHUMUYECKHE CBOIICTBa, CIIOCOOBI
NOJIy4deHHUs): TpefeibHble (JKaHbl U
[UKIIOAJIKAHBI ),

HerpesaenbHble  (aJKeHbl, AJIKUHBI U
aJIKaTUEHBbI)

apoOMaTUYECKHUE YTIIEBOAOPO/bI, CIUPTHI U
(deHonbl, KapOOHOBBIE KHCIOTHI U 3PUPHI,
QIBJETUABl U KETOHBl, aMHUHBl U
AMHHOKHUCIIOTBI,  BBICOKOMOJICKYJISIPHBIC
COEZIMHEHUSI.

3ajaHusi Ha COCTaBJIEHHE YpaBHEHHM
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1

ctp. 19 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

XUMHUYECKHX  pPEaKIMid ¢  ydacTHeM
OpraHWYECKUX BEIIECTB Ha OCHOBAHUM MX
COCTaBa M CTPOEHUS

“Unentuduxamnms OpPraHUYECKUX
COECIUHEHNN OTAEIBLHBIX KJIaCCOB”
Wnentudukamnms OpraHUYECKUX
COCIMHCHUH OTIEIbHBIX KJIaccoB (Ha
npumepe aJIbJICTHIOB, Kpaxmaa,
YKCYCHOM KHUCJIOTBI, O€TKOB M T.I.) C
WCIIOJIb30BaHUEM WX (U3UKO-XHUMHUCCKUX
CBOMCTB M XapaKTEPHBIX Ka4eCTBEHHBIX
peakumii.  [enatypanus Oenka mpu
HarpeBaHuu. l[BeTHBIE peakuuu OEITKOB.
Bo3HUKHOBEHNE aHAIIMTUYECCKOIO CHI'HAja
C TOYKH 3pEHUS XUMHUYCCKHUX ITPOIIECCOB
MPU TIPOTEKAaHUU KAYECTBEHHOW pEaKIIHH,
MO3BOJISIONIEH HUIEHTU(DUIIMPOBATH
MPEJIOKEHHBIE OPTaHUYECKHE BEIIECTBA

Pasznen 5. Kunernueckue | TePMOJAUHAMUYECKHE
3aAKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKlMid

Tema 5.1
CxopocTh
XHUMUYECKHX
peaKunii.
XHUMHUYECKOE
paBHOBECHE

OcHoBHOE coaepKaHue

OK 01

Jlexmmst Ne 22

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT
pa3INYHBIX (bakTopoB: HIPUPOJIBI
pearupyromux BELIECTB, KOHLEHTpaluu
pearupyromux BeIeCcTB, TEMIEPATYPsl H
IJIOIIAU  PEaKIVOHHOM IIOBEPXHOCTH.
Tennossle 3¢ deKTh XUMHYECKHUX
peakuui. OK30- W OHAOTEPMHUYECKUE,
peaxkuuu.

OOpatuMocTh  peakiuid. XUMHUYECKOe
paBHOBECHE M €r0 CMEUICHHE II0J
JeNCTBUEM pa3IMYHbIX ¢bakTopoB
(KOHIIEHTpAalMs PeareHTOB UM MPOYyKTOB
peakuuu, JaBI€HUE, TeMIeparypa) Uil
CO3J1aHus ONTUMAJIBHBIX yCIIOBHI
IIPOTEKaHUs  XUMHYECKUX  IIPOLIECCOB.
ITpunnun Jle Hlarense.

OK 02

Pa3nes 6. PacTtBopsl

Tema 6.1. Tlouarue o
pacTBOpax

OcHoBHOe coJep:KaHue

N

OK 01

[TpakTruyeckas padora Ne 11

PactBopenne kak (PUIMKO-XUMUYECKUIN
nporecc. PacTBOpBI. Croco0bt
MIPUTOTOBIICHHS pPacTBOPOB.

OK 02
OK 07
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

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

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1 ctp. 20 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

PactBOpuMOCTS. MaccoBas JIOJIS
PacTBOPEHHOTO BCIICCTBA. CMEBICH
MoKazaTeNisi  MPEeAeabHO  JOMYCTUMOM
KOHIIGHTPAllMd M €ro HCIOJb30BaHUE B
OLIEHKE DKOJIOTHYECKOH 0€30IMacHOCTH.
[TpaBuiia 3KOJOTHYECKH IEIeCO00pPa3HOTO
MOBEICHUA B  OBITYy H  TPYIOBOM
JIeATETLHOCTH B LIETISIX COXPAHEHUsI CBOETO
3MI0pPOBbS. U OKpYKalollell MpUpPOAHOI
Cpe/ibl; OMAaCHOCTh BO3ICHCTBUS HA JKUBBIC
OpraHU3MbI OIIPE/ICIICHHBIX BEIICCTB.
Pemienne  mpakTUKO-OPHEHTHUPOBAHHBIX
pacyeTHBIX  3aJlaHMi HA  PaCTBOPBHI,
HCIIOJIb3yEMbIE B OBITOBOI u
MIPOMU3BOCTBEHHOM IEeITEILHOCTU
YyeJI0BeKa

Tema 6.2.

OcHOBHOe co/Iep:KaHue

OK 01

UccnenoBanue IIpakTuyeckue 3aHATHSA
CBOMCTB PacTBOpPOB [TpaxTrueckas pabora Ne 12

N

OK 02

«IIpUroTOBIIEHHE PACTBOPOBY.
[IpuroroBneHne  pacTBOPOB  3aJaHHOMU
(maccoBoif, %)  KoHUEHTpamuu  (c
MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIpOCAMHM) U  OIpENEIeHHE  CpPEeJbl
BOJIHBIX PaCTBOPOB.

Pemenne 3a1a4 Ha IIPHUTOTOBJICHUC

pacTBOpOB

OK 04
OK 07

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

OJEPXAHUE

Pa3pen 7.
YyeJ0BeKa

Xumus B 6LITy Hu HpOI/I3B0}ICTBeHHOﬁ JACATECJIBHOCTH

4

Tema 7.1
XuMHus B

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE
OBITY U | colmepKaHue

OK 01
OK 02

MIPOU3BOJACTBEHHOMN Jlexiimst Ne 23 Hoselimne moCTHXKEHUS
IesITeIbHOCTH XAMHYECKOW HAaykKM M  XHMHYECKOU

YCJIOBCKAa

TeXHOJIOTUH. Poibp Xxumun B obecrieueHUH
HKOJIOTUYECKOH, SHEPreTHUECKON u
IUILEBOM 0€30IacHOCTH, pa3BUTUU
MeaunuHbl. [IpaBuna moucka u aHanmsa
XMUMUYECKON HH(OpMaIK U3 pasindHbIX
WUCTOYHUKOB (Hay4yHas U y4eOHO-Hay4dHast
JIuTepaTypa, CpencTBa MacCOBOM
nH(popmanuu, cetb HTEepHeT).

OK 04
OK 07

IIpakTHYecKHe 3aHATHA
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Muno6puayxu Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

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

[IpakTtnueckas pabora Ne 13 Ilouck wu 2
aHanu3 KEWCOB 0 IIPUMEHEHUN
XUMHYECKHX BEIIECTB M TEXHOJIOTHH ¢
yueroM Oyaymieid  nmpodeccHoHATbHON
NESITEIPHOCTH TI0 TEeMaM: Ba)KHEUIIHE
CTPOUTEIIbHBIE MaTepHAIbI,
KOHCTPYKIIMOHHBIC MaTepUaibl, KPacKH,
CTEKJIO, KepaMuKa, MaTepuaibl  JJis
DIIEKTPOHUKH, HaHOMAaTePHAJIbI,
TEKCTHIIbHBIC BOJIOKHA, UCTOYHUKHU
DHEPIUU, OPraHUYEeCKUE W MHUHEPAIbHBIC
ynoOpeHusi, JIeKapCTBEHHBIC BEIIECTBa,
OBITOBAsI XUMHUSL.

3ammra: [IpencraBieHue  pe3ylibTaToOB
peleHust KeHcoB B (hopMe MUHU-IIOKIIaIa
¢ mpeseHranuen. [luddepeHmpoBaHHBINA
3ayYer.

Bcero: 72

3. YcaoBus peaju3auuu padoyeii nporpaMMbl JUCHHILIHHBI

3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEePHAJIbLHO-TEXHUYECKOMY
o0ecreYeHH 10!

KabuHeTr ecTecTBEeHHOHAYUYHBIX MAUCIUIUIMH — ydeOHas ayauTOpus IS
MPOBENCHUS]  JICKIIMOHHBIX W MPAKTHUYECKUX  3aHATUM, TPYNIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTAIlUH, TEKYIIET0 KOHTPOJISI M MPOMEXKYTOUHOMN
arrectauuu Ne 307.

OcHOBHOE 000pYI0BaHHUE:

yuyeOHas U crnelraliu3upoBaHHas MeOenb, yueOHas JocKa, paboune mecTa
1151 00yJaromuxcsi, padodyee MECTO MpernoiaBaTesisi ¢ BBIX0JIOM B ceTh IHTepHeT.

TexHuueckue cpeacTBa OOYUYCHUS I MPOBEIACHUS BCEX BUOB 3aHATHH:
MYJIbTUMEIUMHBIA KOMILUIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPAIIMOHHBIN YKpaH,
MIPOEKTOP).

VY4ebHO-MeToAMuecKasi JOKYMEHTAIIHS:

TUAAKTUYECKUE TTOCOOUS, TIIaKaThl, HATJISAHBINA U Pa3aTOYHbIN MaTepual.

[IporpammHoe obecnieueHue:

Windows 10 (cpok aeicTBUS JTUIIEH3UU: OECCPOUHO).
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Muno6puayxu Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/16.05 Xumus
cnennasnsHOCTD 40.02.04 IOpucnpyneHnus

Bepcus noxymenra - 1 ‘ ctp. 22 u3 27 IlepBblii 3K3eMILIIP KOITHA Ne

PacxonHbie MaTepuansl

ITomemeHUuss IJI1 OPraHM3alUU CAMOCTOATEJIbHONH M BOCHHMTATEIbHOM
padoThI

1.bubnuoTteka, untanbHbii 3a1 Ne3 ¢ BbixogoM B MHTEpHET - momenieHue
JUISL OPraHU3aLUU CAMOCTOSATEIbHON U BOCIIUTATEILHOM paOOTHI.

454001, YensaOunckas obnactp, . YensaOunck, ya. bpatee Kamupunsix, 1.
129

OcHoBHOE 000py/I0BaHUE:!

CTEJUIAXU KHIKHBIE, Kadeapa BbIIauu JIUTEPATYPhl, BBLICTABOUHBIN CTEIIAK,
mKadbl, CTONBI, CTYyJbi, KOHAMIIMOHEP, 9 TMEpCOHAIBHBIX KOMIIBIOTEPOB C
NOAKIIOYEHHEM K HMH(POPMAIMOHHO —  TEJIEKOMMYHUKAIIMOHHOMN ceTu
«HTepHeT»; yueOHast MeOesb, MPOESKTOP, IKPaH, KOHAUIIUOHED.

[IporpammHoe obecnieueHue:

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 ([Jorosop Ne AD-23/12); AHTHUBHUpYC
Kacnepckoro  (JIutiensuonnsiii  goroBop Ne  K-0054-P ot 19.12.22);
Koncynbrantllmoc (Cornamenune o corpyauudectBe Ne 31 ot 20.05.2023 r. ¢
peruoHabHBIM  MH(OPMALIMOHHBIM  ILIEHTPOM  OOIIEPOCCUMCKOW  ceTu
pacrnipoctpaHenus npapoBoil uHdopmanun); HIb (Horosop Ne 101/HOB/2810 ot
20.02.2018).

Heorpannuenuslii J0CTynm K  3JIEKTPOHHO-OMOJMOTEYHBIM  CHCTEMaM
(2NEKTPOHHBIM oubnmorexkam), B AIEKTPOHHYIO nH(OPMAITMOHHO-
o0pa3oBaTeNbHYI0 CpeAay O00pa3oBaTENbHOW OpTraHW3allid; K COBPEMEHHBIM
npodeccuoHanbHbIM 6a3aM JaHHBIX U HHGOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

2. AxroBpii 3am Ha 483 mecta ¢ BBIXOAOM B ceTh MHTEpHET - 14
MPOBEJICHUS HAYYHBIX KOH()EPEHIINI, CEMUHAPOB - TOMEIIEHUE 1JI OpraHu3aIuu
BOCIIUTATEIBHOU PaOOTHI.

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

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

3.2. UudopmannonHoe odecneyeHue peajsn3annu NporpaMmbl

OcHoBHas 1uTEpaTypa
. bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Octpornsnos, T. b.
boiiniosa, JI. I1. Apnamesa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-
5-406-11987-7. — URL.: https://book.ru/book/950237. — TeKcT : 371eKTPOHHBII.
. Henncona, O. U. Xumus : yueonuk / O. U. Jleaucoa. — Mocksa : KuoPyc, 2023.
— 307 ¢. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217—
TeKCT : JIEeKTPOHHBIMN.
. Caenko, O. E., Xumus (ay11 HEXUMHUYECKUX cnenuanbHocTel) : yueoHuk / O. E.
Caenko. — Mocksa : KaoPyc, 2023. — 304 ¢. — ISBN 978-5-406-11295-3. —
URL.: https://book.ru/book/948704. — Texkcr :

JlonoJiHUTeIbHAS JIUTEpPaTypa:

1. AnapueB, A. UW. O6mas xumus. COOpHHK 3aJaHUl C MpuUMepamMu
petieHuid [DneKTpoHHBIN pecypc]: yuebHoe nmocodue jis CIIO / A. U. AnapHes,
JI. . Adonunna. — 2-e uzna., uchp. u non. — Mocksa : FOpaiit, 2018. — 127 c. —
(Cepus:IIpodeccronanboe oOpa3oBanue). — Pexum  goctyma:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamuackuii, B. A. Oprannueckass XUMHS . TECTOBBIC 3aJaHHUs, 3aJayH,
BOMPOCHI [DNEKTPOHHBIN pecypc]: yuebnoe mocobme mist CIIO / B. A.
Kamunckuii. — 2-e usn., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 289 ¢. —
(Cepus:ITpodeccuonansHoe obpaszoBanHue). — Pexum mgoctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xumus [DnekTpoHHbI pecypc]: y4yeOHHK U
npaktukyM Juist CITO / T. B. MapteiHoBa, . B. Apramonosa, E. b. 'ogyHoB ; non
pen. T. B. MaprteiHoBoii. — Mocksa :IOpaiit, 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. Opranuueckas xumusi: 0a30Bbl€  HNPUHIUIIBI
[DnexTponHbIit pecypce]: yueoHoe mocodue mais 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. O6mras xumus. [IpakTukym [DaeKTpoHHBIA pecypc]: yuyeOHoe mocobue
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. AnropuTmbl pemieHus 3agad U 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 obpaszoBanue). — Pexum goctyma: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 oOpazoBaHue). —  Pexum
noctyma: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. JlaitnakoBa. — 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. Hukonbsckuii. —
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. CyBopoB, A. B. OO0mass u Heopranudeckass XuUMHUsS [DJIEKTPOHHBIN
pecypce]: yueonuk anst CIIO : B2 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 [Onextponnsiii pecypce]: yueonuk ans CIIO / 1O. A. JlebGenes, 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
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexxum  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
noctyma: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  (OOpa3oBaTenbHBIA  CaUT WIS 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.l1september.ru (MeToguueckas razera «llepBoe ceHTIOps»).

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 OCBOEHUSI YUeOHOH JUCIUIIMHBI

KoHTponb ¥ OlLIEHKa pe3ynbTaToB OCBOCHHUS Y4YEOHOM JUCIMILIMHBI
OCYILECTBIISIETCS NPENOJABATEIEM B IpOLiECCE IMPOBEACHHUS IPAKTHUECKHX
3aHATHH, TU(dPEepeHIUPOBAHHOTO 3a4eTa, a TAK)KE BBINOJHEHUA 00y4YarouuMuUCs
WHIUBUYAIbHBIX 331aHUM, IPOEKTOB, UCCIIETOBAHUN.

@®opMBbI U METOBI KOHTPOJIS U OLIEHKH PE3yJIbTaTOB O0yUYEHUS:

Texkymmii KOHTpPOJIb: TECTHUPOBAaHUE, KOHCIEKTUPOBAHUE, OTYETHI IO
IIPAKTUYECKUM 3aHATHUSM.

[IpoMexyTOUHBII KOHTPOJIb: AU(PPEPEHLINPOBAHHBIN 3a4eT.

[Ipy HeoOXOAMMOCTH HHBAJIMAAM M JIMIAM C  OTPAaHUYEHHBIMH
BO3MOYKHOCTSIMH ~ 3/I0POBbSl  MIPEAOCTABIISACTCS JIONMOJHUTEIILHOE BpeMs IS

IMOATOTOBKH OTBETA BO BPEMA IIPOMCIKYTOYHOI'O KOHTPOJIA.

Oo0mas npodeccuoHaabHAsA
KOMIETeHITUsI

Tun oueHOYHbIX CPeacTB

OK 01. BeibupatbcrnocoOsl
pereHus 3a1aq
npodeccuoHanbHOM
NeSITeTbHOCTH TPUMEHUTETHHO K
Pa3IUYHBIM KOHTEKCTaM

Texymuit KOHTPOJIb
- YCTHBIH OIIpOC;
- (ppoHTANBHBIN OMpOC;
OlLIEHKa KOHTPOJIbHBIXPaloT;
HaOJII0IEHUE 32 XOJIOM BBINOJIHEHUS JJAOOPAaTOPHBIX
pabor;
OIICHKA BBINTOJIHEHUAJIA00PaTOPHBIX padoT;

OK 02. cnons30BaTh

COBpPEMEHHBIE CPEICTBANONCKA,
aHaJM3a ¥ WHTEPIPETAINN
UHpOpPMALIUHU U
WH(POPMAIIMOHHBIE TEXHOJIOTUU
JUTS BBITIOJIHEHUS 3a/1a4

podeCCHOHATBHON
JeSITeIbHOCTH
OK 04. DddexTrBHO

B3aHMOﬂCﬁCTBOBaTB I/Ipa60TaTB
B KOJUICKTHBC U KOMaH/IC

OK 07. ConeiicTBOBaTh

OLIEHKA IPAaKTUYECKUXPA0OT (pereHus
KauyeCTBEHHBIX, PACUETHBIX, TPO(HECCHOHATIEHO
OpUEHTUPOBAHHBIX 3a]a4);

OIICHKA TECTOBBIX3aJaHMIi,

HaOJII0IeHUE 32 XOJIOM BBITTOJIHEHUS
MHAUBUAYaJIbHBIX TPOEKTOB U OLIEHKA
BBITIOJTHEHHBIXIIPOEKTOB;

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

COXPAHEHHUIO OKPYKAIOILIEH CPeIbl,
pecypcocOepeKeHHI0, TPUMEHSITh
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3HaHUs 00 N3MEHEHUHU KJIMMarta,
HNPUHIUIB OEPEKITHUBOTO
MPOU3BOJCTBA, 2P (HEKTUBHO
JIECTBOBATHB YPE3BbIYANHBIX
CUTYalUsAX

[Ipy HEOOXOAMMOCTH WHBAJIWAAM M JIMIAM C  OTPaHUYCHHBIMU
BO3MOKHOCTSIMA ~ 3[I0POBbSl MPEIOCTABISIETCA  JTONOJIHUTEIBHOE BpEMS IS
ITOATOTOBKHU OTBETA NP ITPOBEACHNUN IPOMEKYTOUHOU ATTECTALUU.
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