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

Pabouast mporpamMma JUCIUIUTHHEL
O/1b.07 Xumus
cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 | cTp. 2 u3 27 l IlepBblii 3K3eMILIIP KOITHA Ne

38.02.03 OnepanuoHHas 1eITEJIbHOCTH B JIOTHCTHKE
HANPAaBJIEHHOCTh NMporpamMMbl: OnepanuoHHAsl JAeSITEJbLHOCTh B JIOTHCTHKE
OAb.07 Xumusi

2026 rona nHaéopa, ounasi gpopma oo0yueHust

YTBepiKaeHa:

[IpopexTop mo yuebHOi paboTe / A.A. CanamaroB
"
no:ﬂucu H.O. ®amunna

[Ipotokon 3acenanus ot « 23 » anpensa 2026 r. Ne 5

[Tpencenarens [legarornyeckoro cosera \// ﬂ

Komnempxa Yenl Y M.B. Haiiu
no, H.O. ®amunus
CocTtaBurelb 10.C.I1paxuna
H.O, ®amunus

Crpykrypa paboueil mporpamMmbl MO JIUCIHIUIMHE COOTBETCTBYET IPHKa3y peKTopa
®I'bOY BO «Henl'V» o0109.07.2024r. Ne 327-1 «O6 yTBepKJIe€HUU I11a0JIOHOB
JIOKYMEHTOBY.
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Muno6pnayku Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/1b.07 Xumus
cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

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

1. ITacopT pado4eil NporpaMmMbl AU CIUATIIAHBI

1.1. ObaacTe npuMeHeHHs padoyeil NPOrpaMMbl 1 MeCTO AUCHUILIUHBI B
crpykrype OIIOII CIIO
Pabouass mporpamma aucuumuiabel OJ1b.07 Xumusi sBAsSieTCS 4acThlO

o0111e00pa3zoBaTeILHOTO MK oOpa3zoBareinbHOl porpaMmbl CIIO — mporpamMmel
MOJTOTOBKH  CIICIIMAJIMCTOB CpeaHero 3BeHa mo crnenuanbHocT  38.02.03
OmnepanioHHAs ACSATEILHOCTD B JIOTUCTHKE.

Conepxanue paboueil mporpamMmbl  0011€00pa30BaTEIBLHON TUCIUTLTAHBI
Ob.07 Xwumus coorBerctByer @DI'OC COO (yTBEpKJACHHOIO MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccutickoit @eneparuu ot 17 mast 2012r.Ne
413 B IEWCTBYIOMICH pElAKIIUN).

1.2. llennb, 321244 ¥ MUIAHUPYeMble Pe3yJbTAThI 0CBOECHUSI TUCIMILTHHbI
Llenp AUCUUNINHBI:

dopMHUpPOBaHUE Y CTYACHTOB IPEACTABICHUS O XUMUYECKON COCTABIISIOLIEH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHpAa KaK OCHOBBI IIPUHSTHSA pELICHUN B
JKU3HEHHBIX M TMPOU3BOJICTBEHHBIX CHUTYalMsIX, OTBETCTBEHHOrO IIOBEICHUSA B
IIPUPOJTHOM CpeneE.

3amaun TUCIATUINHEL:

- chopMHpoBaTH MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHYECKUX
MIPOLIECCOB U SIBJICHUI B OKPYKAIOIIEH Cpelie, IETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABIATH (HOPMYJIBI HEOPTAaHUUYECKUX M OPTaHHMYECKUX
BCIIIECTB, YPaBHEHUS XHUMHUYECKHX  pEaKIui, OOBACHITH UX  CMBICI,
WHTEPIIPETUPOBATHPE3YJIHTATHl XUMHUUYECKUX IKCIIEPUMEHTOB,

- chopMHUpOBaTh HABBIKA MPOBEICHUS  MPOCTEHIIMX  XUMHYECKUX
AKCTIIEPUMEHTAJBHBIX HCCIICIOBAaHUN ¢ COOJIIoJeHuEeM TpaBuil  0€30MacHOro
oOpaIieHusIC BENIECTBAMHU 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

- Pa3BUTh YMEHHUS UCIIOIH30BaTh MH(POPMAIINIO XUMUYECKOTO XapaKTepa u3
Pa3JIMYHbIX UICTOYHUKOB;

- chopMupoBaTh yMEHHsS  IPOTHO3UPOBATH  TOCJEACTBUS  CBOEH
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denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Pabouast mporpamMma JUCIUIUTHHEL
O/1b.07 Xumus
cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

cTp. 5u3z 27 l

IIepBsiit 3x3eMILTAP

| KOIUA Ne

ACATCIIBHOCT W XHUMHWYCCKUX IIPHUPOIAHBIX, OBITOBBIX U IMPONU3BOACTBCHHBIX

IIpOLECCCOB;

- C(bOpMI/IpOBaTI) ITIOHUMAaHHUC 3HAYMMOCTH I[OCTI/I}KGHHﬁ XUMHYECKOU HaYyKH

Y TEXHOJIOTUH IS pa3BUTHS COIIMAIBHON U TIPOU3BOJICTBEHHOM cep.

I[lnanupyembie pe3yabTaThl 0CBOECHUSI 00111€00Pa30BaTEILHOIM AUCHUIIIUHBI B
coorBeTcTBHHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Koa u HauMeHOBaHHEe

HJ'IaHI/IpyeMI)Ie pPe3yJbTaThbl 0OCBOCHUA TUCHHUIIJIMHBI

IUIAHUPOBATh U CaMOCTOSITEIbHO
BBITOJHATH TaKYIO JESTEIbHOCTD;
- UHTEpeC K Pa3IU4HbIM cdepam

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

- CaMOCTOSTEIIEHO
dbopMynupoBaTh u
aKTyaJIu3UpOBaTh npobisiemMy,

paccMaTpruBaTb €€ BCCCTOPOHHC,
- yCTaHaBJIMWBATb CYHIGCTBGHHI)II\/’I
MNpU3HAK WM OCHOBAHUA [IJId

CpPaBHEHHMs, KJIacCUPUKALUU U
00001IeHHS;

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

- BBIIBJSTh 3aKOHOMEPHOCTH U
IPOTHUBOPEYUS B

paccMaTpruBACMBIX ABJICHUAX,

(popmupyembix Oo0mue JAucuunimHapHbie

KOMIIeTeHIU (mpeaMeTHbIE)
OK 01. Beibupats B yactu Tpy10BOro BOCIIMTAHUA: |- BJIAJAETh CUCTEMON XMMHUYECKHX
CIOCOOBI pelieHus - TOTOBHOCTH K TPYAY, OCO3HAHUE | 3HAHUW, KOTOpas  BKJIIOYACT:
3a71a4 LIEHHOCTH MacTepCTBa, | OCHOBOIIOJIATr AlOIIIHE MIOHATHUS
npoQeCcCHOHAIBHON TPYIOIIo0ue; (XMUMHYECKUN  DJIEMEHT, aToM,
EeITEIbHOCTH - TOTOBHOCTP K aKTHBHOM |3JIEKTpOHHAs 000J0YKa aToMa, S-,
MPUMEHUTEITBHO K JCSITeIbHOCTH TEXHOJOTHMUYECKOM | p-,  O-3JIeKTpOHHBIC  OpOUTAIN
Pa3InYHBIM W COIMAJIBPHOW HaIPaBJIECHHOCTH, | aTOMOB, HOH, MOJIeKYa,
KOHTEKCTaM CIIOCOOHOCTH WHUILIUUPOBATH, | BATICHTHOCT,

3NEKTPOOTPHULIATEIBHOCTb,
CTEIIEHb OKHUCIICHUS, XUMUYECKast
CBSI3b, MOJb, MOJIIpHAas Macca,
MOJIIpHBIA  00BEM, YTIIEPOAHBIN
CKEJIET, GyHKIIMOHATBbHAS
rpynmna, paavkan, U30Mepus,
M30MEpbI, TOMOJIOTHYECKUN PA/I,
TOMOJIOTH, YII€BOI0PObI,
KHCIIOpOJ- M a30TCOAEpKaIUe
COCIMHEHMNS, OMOJIOTHYECKHU
aKTUBHBIE BellecTBa (yTIEBOJIBI,
KUPBI, Oenkn), MOHOMEp,
IIOJINMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpHUCTATIMYeCcKas
pemieTka, THIOBI  XUMHYECKUX
peakuuit (OKUCIHUTENBHO-
BOCCTAaHOBUTEJbHBIE, 9K30-U
SHIO0TEPMUYECKUE, peakuumn
HOHHOTO  OOMEHa),  pacTBOD,
ANEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs
JYCCOLAalus,
BOCCTAaHOBUTEb,

OKHCITUTEIIb,
CKOPOCTh
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

cTp. 6 u3 27

IIepBsiit 3x3eMILTAP

KOITHA Ne

- BHOCHUTH
JeSITeIIbHOCTD,
COOTBETCTBHUE
LEIISIM, OLICHUBATh
MOCJICICTBHI J€ATEIbHOCTH;
- pa3BUBaThH
MBIIIJICHUE npu
YKU3HEHHBIX TIPOoOIIeM

KOPPEKTUBBI

B

OLIEHUBATh
pe3yNIbTaToB
pHUCKH

KpeaTHUBHOE
pelieHun

0) 0a30BbIC HCCIICOBATEIBCKHE
JNCUCTBHA:

- BJaJeTh HaBBIKAMU Y4eOHO-
HCCIIEN0BATENBCKON U IPOEKTHOU
JIeITEILHOCTH, HaBBIKAMH
paspenieHust mpoosem;
- BBISIBJISTD
CIIC/ICTBCHHEIC CBSI3H 5
aKTyaJIu3UpOBATh 3ajauy,
BBIIBHTATh TUTIOTE3Y ee
pellieHusi, HaXOAUThb apPTyMEHTHI
IS JI0Ka3aTeJIbCTBA  CBOMX
YTBEPKIACHHIH, 3aJ1aBaTh
napameTpbl 31 KpUTEPUU
pelieHus;

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

- YMETh TEpPEHOCUTh 3HAHUS B
MO3HABATENbHYIO 51
MPAKTUYECKYIO obnactu
KH3HEIAEATCILHOCTH;

- YMETh HMHTETPUPOBATh 3HAHUSA
u3 pa3HbIX MPEIMETHBIX
o0Jacrei;

- BBIOBUIaTb HOBBEIE  HIEH,
npearaTh OpUTHHATIbHBIC
MOAXObI U PEIICHHS;

- CIIOCOOHOCTH ux
HCIIOIL30BaHUS B
MMO3HABATECILHOM U COIMAJIbHOM
MIPAKTUKE

IMPpUYIUHHO-

XUMHUYECKON
XUMHUYECKOE
TEOpUH U
XUMHUYECKOTO
OpraHUYEeCKUX
byrtneposa,
ANEKTPOJIUTUYECKON
JHACCOLMAIMNA, NEePUOAUUECKHUI
3akoH [[.MA. MenpaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK  XHMUH,
dakTonoruueckue CBEACHHUS O
CBOMCTBAxX, COCTaBe, IMOJYy4YECHHUH
u 0e30MacHOM UCHOJIb30BaHUU
BOKHEUIINX HEOPraHUYECKUX M
OpPraHUYECKUX BEIECTB B OBITY U
IIPaKTUYECKON NEeATENbHOCTH
YeJIOBEKa;  YMEThb  BBISABIATH
XapaKTEpHbIE MIPU3HAKU u
B3aUMOCBSI3b M3Y4YEHHBIX
ITOHATUH, IIPUMEHATH
COOTBETCTBYIOIIME MOHATHUS IpPH
OIIMCAaHUU CTPOCHUS U CBOWCTB
HEOPraHUYEeCKHUX u
OpPraHWYEeCKUX BEHIECTB U HX
MpEeBpaIlCHHI; BBISIBIIATD
B3aUMOCBSI3b XUMHUYECKHUX
3HAHUM € TOHATUSIMH U
IIPEACTABICHUAMU TPYTUX
€CTECTBEHHOHAYYHBIX
IIPEAMETOB;
yMETh
HaWMEHOBAHUS
COCIMHEHUN  MEXIYHAapOJHOIO
COr03a TEOPETHYECKOU 51
MPUKJIATHOMN XUMUU u
TPUBUAIIbHBIE Ha3BaHUsA
BOKHEUININX BEIIECTB (ATHJIEH,
alleTWsieH, TIUIEpUH, (eHo,
dbopmainberus, YKCyCHast
KHUCIIOTa, TJIMIIMH, yrapHbld Tas,
YTJIEKUACIIBIN ras, aMMUAK,
raiieHasl W3BECTb, HeraiieHas

peaKIuH,
paBHOBecHE),
3aKOHBI  (Teopus
CTPOCHUS

Bemects  A.M.
Teopus

HCIIOJb30BaTh
XUMHNYCCKUX
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 cTp. 7 u3 27 [lepBsiit 3x3eMILTAP | KOIMUA Ne
W3BECTh, MNHUThEBag Ccola H
JIPYTHX), COCTaBIATH (HOPMYIIBI
HEOPTraHUYECKHX U
OpPraHUYECKUX BEIIECTB,
YpaBHEHUSA XUMHYECKUX
peakiuii, OOBICHITh MX CMBICI;
MOJITBEPK/IATh XapaKTEepHBIE
XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOLLUMU
SKCIEPUMEHTAMU W 3alHCSIMHU
YpaBHEHUU XUMHYECKHX
peaKkuuii;

YMETh yYCTaHaBJIMBATh
MIPUHAJIC)KHOCTD W3YYEHHBIX
HEOPraHUYECKHX u
OpPraHUYECKUX BCIIIECTB K
OIpEICIICHHBIM Kjaccam u
rpymnmam COCIMHEHMI,
XapaKTepu30BaTh MX COCTaB H
Ba)KHEHTIIIIE CBOMCTBAQ;
ONpENENSTh BHUJBI XUMHUUYECKHX

cBsi3el  (KOBaJICHTHAsl, WOHHAS,
MeTaJlIM4eckas,  BOJOPOJHAsA),
TUTIBI KPUCTATUYECKUX PEIIECTOK
BCIIECTB; KIaccuuIupoBaTh
XHUMUYECKHE peakiuu;
c(hopMUpOBATh MPEACTABIECHUS: O
XUMHYCCKOM COCTAaBIISIOIICH
€CTECTBEHHOHAYYHOM  KapTHHBI
MHpa, POJIM XUMUU B TO3HAHUH
SIBIICHUH MPUPOJIBL, B
(GOpMHUPOBAHUM  MBIIIUICHUS U
KYJIbTYpPBI JAYHOCTH, ee
(YHKIIMOHATBFHOM TPaMOTHOCTH,

HEOOXOAUMOW  JUIsl  pelIeHUs
MPAKTUYECKUX 3a1a4y u
HKOJIOTUYECKH  OOOCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 3J0POBbIO
U TOPUPOJHOM cpene; YyMETh
IIPOBOAMTD pacueTsl 1o
XUMHAYECKUM dbopmynam U
YPaBHEHUSAM XUMHYECKHUX
peakuuii C  UCHOJb30BAaHUEM
bu3nIecKux BEJINYHH,

© ®IrBOY BO «Uen'V»
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

cTp. 8 u3 27

IIepBsiit 3x3eMILTAP

KOITHA Ne

XapakKTCPU3yromux BEHIECTBaA C

KOJIMYECTBEHHOMN CTOPOHBIL:
Macchl, oObeMa (HOpMaJbHBIC
yCJIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA; UCIOJIb30BATh

CUCTCMHBIC XHUMHNYCCKHC 3HAHUA

JUIsL  TIPUHSTHS  pelleHud B
KOHKPETHBIX KU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX c

BCIICCTBAMU U UX ITPUMCHCHUCM

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

IIOJIMKYJIETYPHOM MMPE;

B IpYIIIE;
AeHCTBUAMM:
B) padorta ¢ nHpopManmeii:
uHpOpMaLlUu U3

OCYHICCTBJIATL IIOUCK,

B oGnmactu HEHHOCTH HAY4YHOI'O

MO3HAHUS:
- c(OpPMUPOBAHHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HaYKHU
00LIECTBEHHOMN IPAKTHKH,
OCHOBaHHOTO Ha JManore
KYJIBTYD, CIOCOOCTBYIOIETO
OCO3HAHUIO CBOEr0  MeCTa

- COBEPIIECHCTBOBAHUE S3BIKOBOU
M YNTATEIbCKOM KYJIbTYpHl Kak

CpeacTBa B3aUMOJCUCTBUSA
MCXKAY JIOAbMHU UM TIO3HAHUA
MUDa;

- OCO3HAaHHE LIEHHOCTH HAY4YHOU
JIeATEIIbHOCTH, TOTOBHOCTb
OCYILIECTBIAATh  ITPOEKTHYIO
UCCIIEN0BATEIBCKYIO

ACATCIIBHOCTE MHAWBUAYAJIbHO U

OeBjaaaenue YHUBEpPCAJIbHBIMHA
y‘l@ﬁHbIMI/I Mo3HaABaATC/JIbHBIMH

- BJIQJICTh HABBIKAMHU TOJTYYEHUS
HCTOYHHUKOB
Pa3HBIX THUIIOB, CaMOCTOSATEIHLHO
aHaJus,

CHUCTEMATH3ALNIO
UHTEpHpeTalnl0  UHPOPMALUU
pa3aNyYHbIX BHUJIOB U (QopMm

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

HarpeBaHuu, MOJIYy4YE€HUE 3TUJICHA
W  U3Yy4YEHHE €ro  CBOMCTB,
KayeCTBEHHbIE  PEaKUMU  Ha
aJIbJIETUJIbl, Kpaxmall, YKCYCHYIO
KUCJIOTY; JeHaTypanus OelKoB
Opd  HArpeBaHWW,  LBETHBIC
peakuuu  OenKoB;  MPOBOAMTH
peakuu  HMOHHOrO  OOMEHa,
ONpEAENATh  CpeAy  BOJHBIX
pacTBOpOB, KaueCTBEHHbBIE
peakuuu Ha cyibdar-, KapOoHaT-
U XJOpUA-aHUOHBI, HAa KAaTHOH
aMMOHMS; pemarhb
AKCIIEPUMEHTAJIbHBIE 33/a4u 10
TeMaM "Metansr" u
"Hemetannbl") B COOTBETCTBUU C
IpaBUIaMU TEeXHUKU
0€30MacHOCTH MpU OOpaIleHU! C
BEIIECTBAMH M JIAOOPAaTOPHBIM
000pyIOBaHUEM; TIPEIICTABIATH
pe3yabTaThl XMMHYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YPaBHEHHH  COOTBETCTBYIOLIMX
peakuuii U (QopMyIMpOBaTh
BBIBOJBI HAa  OCHOBE  ITHX
pe3yJIbTaToB; - YMETh
aHAJIN3UPOBAThH XUMHYECKYIO
uH(pOpMaLIMIO, TOIYyYaeMyl U3
pasHBIX HMCTOYHUKOB (CpencTB
MaccoBOM HMHQOpMAIUH, CEeTh
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Muno6puayxu Poccun

Old

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Pabouast mporpamMma JUCIUIUTHHEL
O/1b.07 Xumus
cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 cTp. 9 u3 27 IlepBblii 3K3eMILIIP | KOIIUANe
MpeJICTaBJICHMUS, WutepHer u apyrue); - BiIaJeTh
- CO3/1aBaTh TEKCTHl B PA3JIMUHBIX | OCHOBHBIMU METOJaMU HAYyYHOTO
dbopMaTax ¢ y4yeToM Ha3zHAUEHHUS |[1O3HAHUS BEIIECTB u
uH(popMaun u [EJICBOU | XUMHUYECKUX SIBJICHUI
ayJIUTOPHH, BBIOMpas | (Habr01eHHE, HU3MEpEHHUE,
ONTUMAJIbHYIO (dopMy | IKCTIEPUMEHT, MOJETUPOBAHNUE);
MPEJICTABICHUS U BU3YAIH3allH; |- YMETh MPOBOJUTH PacueThl MO
- OLIGHWUBATh JOCTOBEPHOCTbH, | XUMUYECKUM  (opmyram  u
JETUTUMHOCTh HMH(OpMaLIUU, €€ |ypaBHEHUSIM XUMHYECKHUX
COOTBETCTBHME  TIPABOBBIM U |pEaKIUid C  HMCIOJIb30BAaHUEM
MOpaIbHO-ITHUECKUM  HOpPMaM; | pU3NYECKUX BEJINYHH,
UCIIOJIH30BATh CPEJICTBA | XapaKTEPU3YIOIIUX BEIIECTBA C
UH(OPMALIMOHHBIX U | KOJIMYECTBEHHOU CTOPOHBI:
KOMMYHUKAIIMOHHBIX Maccel, oObeMa (HOpMalbHBIC
TEXHOJIOTHi1 B pEIlIeHUH | yCIIOBHS)  Tra3oB,  KOJIWYECTBa
KOTHUTHBHBIX, BEIIIECTBA; UCIIOJIH30BaTh
KOMMYHHUKATHBHBIX U | CUCTEMHbIE XMMHYECKUE 3HAHUS
OPraHW3aIlMOHHBIX  3a7ad  C|JJs TPUHATHS  pEIICHHA B
coOnroaeHreM TpeOOBaHUM | KOHKPETHBIX KUIHEHHBIX
PrOHOMUKH, TEXHUKH | CHTYaITUsX, CBSI3aHHBIX c
0e30MmacHOCTH, TUTHEHBI, | BEIIIECTBAMH U UX IPUMEHEHHEM
pecypcocOepexeHus, TMPaBOBBIX
U DTUYECKUX  HOPM, HOPM
MH(OpMaLOHHON
0C30ITaCHOCTH;

- BIIAJIETh HaBBIKaMHU
pacrno3HaBaHUs u 3aIUTHI

nH(popmanuu, MHGOPMAIMOHHON
0€30IMaCHOCTH JIMYHOCTH;

OK 04. DpdexTrBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTHBE
U KOMaHie

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

-OBJIa/ICHUE HaBBIKAaMH Yy4eOHO-
WCCIIEIOBATEIIbCKOM, TPOEKTHOM
U COIMaJbHOM JIeATEIILHOCTH,

OsnageHue YHUBEPCAIbHBIMHU
KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) cCOBMECTHasl 1€ATEIbHOCTb!

- TOHMMaTh U HCIOJNb30BATh
[IPEUMYIIECTBA KOMAaHIHOW U

UHAUBUAYAJIbHON paboThI;
- IPUHMMATH IIEJIN COBMECTHOM
JIESITEIbHOCTH, OPTraHH30BHIBATh

- yMeTb  IUIAHUPOBaTh W
BBITOJIHATh XUMHYECKHUN
JKCIIEPUMEHT (npeBpartueHus
OpraHMYECKUX  BELIECTB  IpHU

HarpeBaHWH, TOJTYYCHUE ITUJICHA
U M3y4eHHE €ro  CBOWCTB,
Ka4eCTBEHHBIE DPEaKIUU Ha
aNbJCTU/IbI, KpaxMall, YKCYCHYIO
KHCJIOTY; JeHaTypamus OeIKoB
OpU  HArpeBaHuWW,  LBETHBIE
peakuuu  OENKOB; TPOBOAUTH
peaknMu ~ HMOHHOrO  oOMeHa,
OTpeneNsiaTh  Cpeoy  BOJHBIX
pacTBOpOB, KayeCTBEHHBIE
peakiuu Ha cynbdar-, kKapOoHaT-
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Muno6pnayku Poccun

Old

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Pabouast mporpamMma JUCIUIUTHHEL
O/1b.07 Xumus
cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 10 u3 27

IIepBsiit 3x3eMILTAP

KOITHA Ne

U KOOPJMHHPOBATH JIEUCTBHS 10
€¢  JOCTIDKCHHIO:  COCTaBIISTH
IJaH JCHCTBUH, pacnpenessiTh
poiM  C  y4ETOM  MHEHHH
YYaCTHUKOB o0CyX/1aTh
pe3yJbTaThl COBMECTHON pa0OTHI;
- KOOPJIUHUPOBATh M BBIMIOJHATH
paboTy B YCIOBHSIX pEaIbHOTO,

BUPTYaJIbHOT'O u
KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS; -
OCYIIECTBIISATh MTO3UTUBHOE
CTpaTeruuyecKoe IOBEJCHHE B
pa3IMyYHbIX CUTYyaIUsX,
HPOSIBIISATH TBOPYECTBO U
BOOOpaxeHue, OBITh
MHUIMATUBHBIM Ognanenue
YHHUBEPCAITbHBIMU

PEryIATUBHBIMU ICHCTBUSMU:
r) TpUHATHE ce0s1 W Jpyrux
JIIOLIEN:

-  [pPUHUMATh  MOTHBBl U
apryMeHThl JIpyTUX JIojed Npu
aHam3e pe3yJIbTaToB
JeSITebHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPaBO
JpyTux Jrojel Ha OIUOKH;

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

o0opysoBaHUEM; MPENICTaBIATh
pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (hopme 3amucu
YpaBHEHUU  COOTBETCTBYIOIIUX
peakuuii  u  QopMyIHpOBaTh
BBIBOJBI HAa  OCHOBE  ITHUX
pe3ynbTaToB

- pa3BUBaTh CIOCOOHOCTh

IIOHMMAaTb MHp C  [O3ULUHU

JPyroro 4ejoBexa
OK 07. CogeiictBoBath B o0mactu  3K0JI0TrHYEcKOro | chOpMUPOBATh MPEICTABICHUS: O
COXPAaHEHHUIO BOCIIUTaHUSA: XUMHYECKON COCTAaBJISIFOLIEN
OKpYXKarollen cpenpl, |- c(OPMHPOBAHHOCTD | €CTECTBEHHOHAYYHOM  KapTHHBI
pecypcocOepexeHHI0, | IKOJIOTUIECKOM KyJIBTYpBI, | MHpa, pOJIM XUMHUU B TO3HAHUU
INPUMEHSTH 3HaHUS 00 |MOHMMAaHUE BIUSHUS COLUAIBHO- | ABJICHUN IIPUPOJIBL, B
W3MEHEHUH KJIMMaTa, |3KOHOMHYECKHX MPOLECCOB Ha|()OopMHpOBAaHMM MBIIUIICHUS U
IIPUHIIMIIBI COCTOSIHUE MIPUPOAHON U | KYJIBTYpbI JUYHOCTH, ee
OepexIIBOro COLIMAJILHOM Cpefbl, OCO3HAHUE | QYHKIIMOHAIBHOW TI'PaMOTHOCTH,
IIPOU3BO/JICTBA, r7100a1bHOTO XapakTepa | HEOOXOIUMOM Ui peleHHs
3¢ dexTuBHO JKOJIOTUYECKHUX npo0JieM; | IPaKTHYECKUX 3a/1a4 u
JeICTBOBATH B IUIAHUPOBAHHUE U OCYIIECTBJICHHUE | 3KOJOTMYECKH  00OCHOBAHHOTO
Ype3BbIYATHBIX JICHCTBUM B OKPYXKAIOIIEHW CpeJe | OTHOLIEHUS K CBOEMY 3J0POBBIO
CUTYaLUsAX HAa OCHOBE 3HAHUA  LEJEH |M TPUPONHOM cpene; YMETh

YCTOHYHMBOTO pa3BUTHS | COOTIOATH IpaBuJIa
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Muno6pnayku Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

Old

00pa3oBaTe’IbHOE YIPESIKIACHUE BEICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 ctp. 11 u3 27 [lepBsiit 3x3eMILTAP KOIMUA Ne
YeJI0BEUECTBA, aKTHBHOE | 9KOJIOIMYECKH 11€JIeCO00pa3HOro
HEIIpUATUE JIeCTBUH, | TOBeleHUsI B OBITY W TPYIOBOM
IIPUHOCSALIMX BPEJ OKPYKAIOLIEH | 1eATEIbHOCTU B LesAX
cpene; COXPAaHEHUsI CBOEr0 3J0pOBbS U
- yMeHue IIPOrHO3MPOBATh | OKPYKAIOLIEN IPUPOTHON Cpeabl;
HeOJIaronpUsITHbIE YYUTBIBATH OIIaCHOCTH
JKOJIOTUYECKHE IIOCIIEACTBYSI | BO3ICHCTBHUS Ha JKUBBIE
IPEANPUHUMAEMBIX  JI€UCTBUH, | OpraHU3MBbI OIIPEICIIEHHBIX
[peA0TBpallaTh UX; BEILECTB, [IOHUMAs CMBICII
- paciupeHue OIIBbITA | TOKA3aTEIIA IIpeAeIbHON
JEATEIIBHOCTH  JKOJIOIMYECKOH | JOIyCTUMOM KOHLIEHTpaLuH
HaIIPaBJICHHOCTH; OBJIAJICHUE
HaBbIKAMU yueOHo-

HCCIIEI0BATENBCKOM, IIPOEKTHOU
Y COLMAIbHOMU AESITEIbHOCTH;

2. CTpyKTYpa U cojiep:KaHue JUCUHNIHHbI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHOI padoThl

Bup yye0OHoii padoTbl O0beM yacoB
MaxkcumanbHasi ydeOHas Harpy3Ka (Bcero) 72
Oo0s13aTesbHASI AyTUTOPHAS y4eOHasi HATPY3Ka (BCero) 72
B TOM YHCIIE:
OcHOBHOeE coiep:kaHHne
TeopeTnueckue 3aHsITUS 44
[[pakTHuecKkue 3aHATUs 24
IIpodeccnoHaAILHO-OPUEHTHPOBAHHOE COIECPKaHUE 4
TeopeTuueckue 3aHATHS 2
[[pakTHuecKkue 3aHATUs 2
[IpoMeskyTOYHAs aTTECTAIUS -
JuddepennmpoBannbiii 3a4et (2 cemectp)
NUTOI'O 72
2.2. TemaTu4yeckuid JIaH M COIePKAHUE TUCITUTIIUHBI
Conep:xanue yueOHOro MaTepuaJia Oo0bem Koab1
HaumenoBanue (ocHOBHOEe U PO ecCHOHAIBLHO- , AKaA. | KOMIEeTEeHUHH
pa3aesioB U TeM OPUEHTHPOBAaHHOE), 1a00PATOPHbIE U 4./B | M JHYHOCTHBIX
NMPaAKTUYECKHE 3AHATUS, IPUKJIATHOU TOM pe3yJabTaToB,
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 ctp. 12 u3 27 l IlepBblii 3K3eMILIIP | KOIIUANe
MOIYJIb (IIPY HAJTUYHM) ynciae | GopMHUPOBAHU
B 10 KOTOPBIX
¢dopme | cmocodcTBYET
NpaKT 3JIeMEHT
HYEeCKO | NPOrpamMmbl
i
NOATroT
OBKH,
akaj.
q,
Pazgen 1. OCHOBBI CTPOEHUS BelIECTBA 10
Tema 1.1. OcHOBHOE coJiep:KaHue 10 OK 01
CtpoeHnue atoMoB | JI Nel 4
XUMHYECKHX CoBpeMeHHasi MOJIeTIb CTPOCHHS aToMa.
3JIEMEHTOB U npupoja | CHMBOJIUYECKHIA SI3BIK XUMUH.
XUMHYECKON CBSI3U XUMHYECKUN  DJIEMEHT.  DJIEKTPOHHAs
KoH(purypauust atoma. Kiaccudukamus
XUMHYECKMX  3JeMeHToB (s-, p-, d-
DIIEMEHTHI).  BajeHTHble  3IIEKTPOHBI.
BanentHocTh.  DlleKTpOHHas  mpuUpojaa
XUMHUYECKOH CBS3U.
JI No 2 DnextpooTpunaTeibHOCTh. Buibl
XUMHUYECKOH CBS3M (KOBaJIeHTHAas!, HOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) U CIIOCOOBI
ee 0OpazoBaHus
IIpakTHyeckue 3aHATHS 4

[Tpaktuyeckas pabora Ne 1 Pemenue
3alaHU Ha HCIIOJIb30BAHME XUMHUUYECKOU
CUMBOJINKM M Ha3BaHUN COEIWHEHUH IO
HOMEHKJIATypEe MEXAYHApOJHOIO COH3a
TEOPETUYECKOW M IPUKIAJHON XUMUU H
TPUBHAIIBHBIX HA3BaHUM IS COCTABIICHUS
XUMUYECKUX  (QOpMYyN  JABYXAaTOMHBIX
COEIMHEHU I (oxcumos, CyJIb(pUIOB,
THJIPUIOB " T.I.) " OPYTUX
HEOPraHWYECKUX COEIMHEHHU OTIEIbHBIX
KJIaCCOB.

[TpaxTiueckast pabora Ne 2 [Ipaktuyeckue
3aJJaHUsl Ha YCTAHOBIIEHUE CBA3M MEXIY

CTPOCHUEM aTOMOB XUMHNYECKUX
9JICMCHTOB u NEpUOaANICCKUM
U3MCHCHHUEM CBOMCTB XUMHUYCCKUX
9JICMCHTOB u ux COCI[I/IHCHI/Iﬁ B
COOTBETCTBHH C ITOJIOKCHHUEM

© ®IrBOY BO «Uen'V»




Old

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 13 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

[Tepuoanuyueckoil CHCTEMBI.

Tema 1.2.
[Tepuoanueckuit
3aKkoH U Tabauna .M.
Meunpeneena

OcHoOBHoOe€ coJepKaHue

OK 01

JI. Ne 3 Ilepuoguyeckas cucrtema
XUMHUYECKHX 3JIEMEHTOB J.N.
Meuneneesna. dusnueckuii CMBICII
Ilepuonnueckoro 3aKOHa JA.N.
Meuneneesna. 3aKOHOMEPHOCTH
W3MCHCHHUS CBOMCTB XUMUYCCKHUX
AIIEMEHTOB, 00pa3yeMbIX WMHU MPOCTHIX U
CIIO)KHBIX BEIIECTB B COOTBETCTBHMU C
MMOJIOJKEHHEM XHUMHYECKOTO »JIEMEHTa B
IIepnonnueckoit CUCTEME.
MupoBo33peHUYECKOe U HAy4YHOE 3HAYEHUE
Ilepuonnueckoro 3aKOHa J.N.
Menneneena. [TIporuo3ssr JI.I.
Menpneneesa. OTtkpeiTHE HOBBIX
XHUMHYECKHUX 2JIEMEHTOB. Pemenne
MPaKTUKO-OPUEHTHUPOBAHHBIX
TEOPETUUYECKUX 3aJIaHAM Ha
XapaKTEePU3aLHNI0 XUMUYECKUX DJIEMEHTOB
«Mertamnyeckue /  HEMETAJNIMYECKHE
CBONCTBA, ANEKTPOOTPULATENBHOCTD
XUMHYECKHUX 3JIEMCHTOB B COOTBETCTBHUU C
HX AJIEKTPOHHBIM CTPOCHHEM i
MOJIOKEHUEM B IEPUOAMYECKOM cUcTEME
XUMHUYECKUX 3JIEMEHTOR JN.
MeHpeneeBa»

OK 02

Pa3nes 2. Xumnueckue peakium

12

Tema 2.1. Tumnst
XUMUYECKHUX PEaKLUn

OcHoBHOE coaepKaHue

10

OK 01

Jlexuusa Ne 4 Krnaccudukanuss U THIIBI
XUMUYECKUX  peakluil ¢  y4JacTHUEM
Heoprannyeckux BemiecTB. CocraBieHue
yYpaBHEHUU peaxkuun COEIMHEHUS,
pasNoKeHusi, 3aMeleHusi, oOMeHa, B T.d.
peakuuit TOpEHus, OKHUCJICHUS-
BOCCTaHOBJICHHUSI.

VYpaBHEHHSI OKHUCJIEHUS-BOCCTAHOBIICHHUS.
Crenenr okucienus. Oxucnutenb u
BOCCTAHOBUTEIb. CocraBnenue u
ypaBHUBaHHE OKHCITUTEHHO-
BOCCTAHOBUTEJIBHBIX PEAKUUA METOJAO0M
AMEeKTpOoHHOTO OanaHca. OKUCTUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU B MPUPOJE,
MTPOM3BOJICTBEHHBIX mpoIrieccax "
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 14 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

KUBHCACATCIbHOCTH OPraHnu3MOB

HpaKTuquRne 3aHATHSA

[IpakTnueckas pabora No 3
KonuuecTBeHHbIE OTHOILIEHUS B XUMUHU.
OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B
XUMMUM W pacdyeTbl 10 YPaBHEHMSIM
XUMHUYECKHUX PEaKIIH.

[IpakTnueckass pabora Ne 4 Monp Kax
eIMHULIA KOJIMYECTBA BEIIIECTBA.
MounsipHast Macca. 3aKOHbl COXpaHEHMsI
Macchbl U 3HEpruu. 3aKoH ABOrajpo.
[Ipaktuueckas padora Ne 5 MomspHblii
o0beM ra3oB. OTHOCHUTENbHAS IMJIOTHOCTD
ra3os.

[TpakTnueckass pabora Ne 6 Pacuersl 1o
YPaBHEHUSAM XUMHUYECKMX peakuuid ¢
HCIOJIb30BaHUEM MAacchl, o0pema
(HOpMaJIbHBIE YCIIOBHUS) I'a30B, KOJUYECTBA
BEIIeCTBA

Tema 2.2.
DIIeKTPOTUTHYECKA
JIACCOLIHAIAS
HOHHBII 00MeH

s
u

OcHoBHOE CoACpKaHuE

OK 01

JI. Ne 5 Teopus 53IE€KTPOIUTHYECKOU
quccounanuu.  MoHbl.  DIeKTpOJIUTHI,
HEDJIEKTPOJINTHI. Peakuun HMOHHOTO
obmena. CocTaBieHUE pPEaKIUid HOHHOTO
oOMeHa MyTeM COCTaBJIEHHS UX IMOJHBIX U
COKpPAILLIEHHBIX ~ HOHHBIX  ypaBHEHUH.
KHCI0THO-OCHOBHBIE peakuuu. 3ajaHus
Ha COCTABJICHUE NOHHBIX PEAKINI

OK 04

Pasnen 3. Ctpoenue u

CBOliCcTBA HCOPraHu4e€CKMX BEIeCTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTPOCHHUE
HEOPraHUYECKHUX
BEICCTB

u

OcHoBHOE coaepKaHue

OK 01

Jlextmst Ne 6 Tlpenmer HeopraHu4eckou
xumun. Knaccudukaiys HEOPraHUYECKUX
BelecTB. [IpocThie U CI0XKHBIE BEIIECTBA.
OCHOBHBIEC KJIACCHI CIIOJKHBIX BEIIECTB
(oKCUABI, THUAPOKCHIBI, KHUCIOTBI, COJIH).
B3anmoCBsA3p HEOPraHUYECKUX BEILIECTB.
ArperarHsle COCTOSIHUS BEILIECTBA.
Kpucrannudeckue u aMmopQHbIe BEelIECTBA.
Jlekuuss Ne 7 Tumbl KpUCTaTTMYECKHX
peLeToK (aroMHas, MOJIEKYJISIpHAs,
WOHHAsI, METAJUTMYECKasl).

3aBHCHMOCTD buznuecKux CBOMCTB
BEIIECTBA OT THUINA KPHUCTAJUNIMYECKON
pemeTKkd.  3aBUCUMOCTh  XMMHYECKOM

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

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 15 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

AKTUBHOCTH BEILIECTB OT BHJIa XMMHUYECKOI
CBSA3M M TUIIA KPUCTAJUIMUECKON PELIETKH.
[TpuunHbl MHOrooOpa3us BEIIECTB

Tema 3.2. ®Pusuko-
XHMHYECKHE CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

OcHoOBHOe€ coJepKaHue

OK 01

JI Ne 8 Metambl. O0mue ¢Guznueckue u
XAMHYECKHUE CBOIiCTBa METAJLJIOB.
CriocoObl ToTydeHus. 3HaYCHUE METAJIJIOB
51 HEMETAIIJIOB B pupoie 51
JKA3HEIEATENHHOCTH yegoBeKa u
opraau3MoB. Koppo3usi MeTajuioB: BHJIBI
KOPPO3HUH, CIOCOOBI 3aIIMTHl METALJIOB OT
KOPpO3UHU

OK 02

JI Ne 9Hemeramnel. O0mue Gpuzndeckue u
XHUMHYECKHE CBOICTBa HEMETAJJIOB.
Tunuunsle cBoiicTBa HeMeTawioB IV— VI
rpymmn. Krnaccudukamus u HOMEHKIATypa
COCJIMHEHUN HemeTawioB. KpyroBopoTsl
OMOTCHHBIX JICMEHTOB B IPUPOJIC

JI Ne 10 Xumunueckue cBOMCTBa OCHOBHBIX
KJIaCCOB HEOPTraHUYECKUX BEIICCTB
(OKCHIOB, THIPOKCUIOB, KHCIIOT, COJICH U
ap.).

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

Tema 3.3.
UNnentuduxanus
HEOPraHUYECKHUX
BEIICCTB

OcHoBHOE coaepKaHue

OK 01

IlpakTHYecKHe 3aHATHA

OK 02

[TpakTrueckast pabora Ne 7
«Mnentudukanus HEOpraHMYEeCKUX
BEILIECTB.

[TpakTnyeckas padora Ne 8

Pemenne sKCnepUMEHTANBHBIX 3a/1a4 10
XMMUYECKMM CBOWCTBAM METaLIOB U
HEMETAJIOB, 10  PACHO3HABAHHUIO U
MOJYYCHHUI0 COCIMHEHMH METalJIOB U
HEMETaJJIOB.

[TpakTrueckast pabota Ne 9
W nentudukarms HEOPTaHUYECKUX
BEIIECTB C HCIIOJIb30BAaHUEM HUX (U3UKO-
XUMHYECKHX  CBOHCTB,  XapaKTepPHBIX
Ka4eCTBEHHBIX PEAKIIMA.

KauecTBennsle peakuuu Ha cyabdar-,
KapOOHAT- M XJIOPHUJ- AHUOHBI, HA KaTUOH

OK 04
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Old

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

‘ ctp. 16 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

‘ aAMMOHU

Pa3znen 4. CTpOCHI/Ie M CBOMCTBA OpPraHun4e€CKUuX BEUICCTB

24

Tema 4.1.
Knaccudukanus,
CTpOCHHUE "
HOMEHKJIATypa
OpPraHUYeCKUX
BEIIECT

OcCHOBHOe co/Iep:KaHue

©

OK 01

JI. Nel2 [IlosiBnenue u  pa3BUTHE
OpPraHMYeCKOM  XMMHM  KaK  HayKHu.
IIpeamer oprannueckor xumuu. Mecro u
3HAUYE€HHE OPTAaHMYECKOW XUMHUH B CUCTEME
€CTECTBEHHBIX HAYK.

Jlexrmga Ne 13

XHUMHYECKOE CTPOCHHME Kak IOPSIAO0K
COEIMHEHUS] aTOMOB B MOJIEKYJIE COIJIACHO
UX BaJEHTHOCTH. OCHOBHbBIE IOJOXKEHUS
TEOPUHU XUMHUYECKOTO CTPOEHUS
OpPraHU4eCKUX COCIMHEHU AM.
byrneposa. YrinepoaHsli CKeJeT
OpraHUYECKON MOJIEKYJbl. 3aBUCHMOCTb
CBOMCTB  BELIECTB OT XUMHUYECKOIO
CTPOEHHUSI MOJIEKYII.

Jlexiug Ne 14

W3omepus u n3oMepsl.

[TonsiTie o0 (QYHKIMOHATIBHOW TpYyIIIE.
Panukan. [lpuHnwmel — knaccudukanim
OpraHUYeCKUX COCIMHEHU.
MexnyHaponHas HOMEHKJIaTypa u
IIPUHLIMIIBI HOMEHKJIATYpbl OPTaHUYECKUX
COETUHEHUN.

Jlexmus Ne 15

[Tonsitue 00 a30TCOIePKAIINX
COEMHEHUSX, OHOJOIMYeCKH AaKTHBHBIX
BenlecTBax (yriieBojax, >kupax, Oeikax u
Jp.), BBICOKOMOJIEKYJISIPHBIX COEJUHEHUSX
(MOHOMeEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO)

OK 02
OK 04

IIpakTHYecKHe 3aHATHA

[TpakTrueckast pabora Ne 10
Howmenknarypa OpraHNUYEecKuX
COCMHEHU I OTHEIBHBIX KJIacCOB
(HachIICHHBIE, HEHACBIILICHHbIE u
apOMaTUYEeCKHEe YTIIEBOJOPOJIBI, CITUPTEHI,
(beHonsl, QJIbJETU/bI, KETOHBI,
KapOOHOBBIE KMCIIOTHI U JIp.)

CocraBieHHe TMOJHBIX W COKPAILIEHHBIX
CTPYKTYPHBIX ~ (OPMYJT  OpTraHMYECKHX
BEIIIECTB OTJIEJIbHBIX KJIACCOB, UCIOJb3Ys
UX Ha3BaHUS TIO0 CHCTEMaTHYECKOW W
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 17 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

TPUBMAJIBHON  HOMEHKJIAaType (STHJIEH,
alEeTHIIEH, [JIMLEPHH, ¢benom,
dopmanbaerun, YKCyCHas KHCJIIOTA,
riuH). PacueTs! npocreiimen hopMyIibi
OPraHMYECKOM MOJIEKYJbl, HUCXOAS W3
3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CsoiicTtBa
OpraHUYECKUX
COE€IMHEHUN

OcCHOBHOE co/Iep:KaHue

OK 01

Jlexuus Ne 16 Ou3MKO-XUMUYECKUE
CBOICTBA  OpPraHMYECKUX  COCTUHEHHI
OT/IENBbHBIX KJIaCCOB (ocobenHocTH
KJIacCU(UKALUU U HOMEHKJIATyphl BHYTPH
KJjlacca; T'OMOJIOTMYECKUH psaa U oOrast

dbopmyna; HU30MEpHs,; dbuzndeckue
CBOICTBA; XUMHYECCKHUE CBOMCTBA;
CIocoObI MIOJIY4EHHUS): npeenbHbIe

YIII€BOAOPOAB! (aJIKaHBl M ITMKJIOATTKAHBI).
['opeHue meraHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIJIa B MPOMBIIIICHHOCTH U
OBITY.

Jlexuus Ne 17

CBoiicTBa MPHUPOJHBIX  YIJIEBOJOPOJIOB,
HaXOXXJCHHE B TPUPOAEC W NPHUMEHEHHE
QJIKaHOB;

— HempenenbHble (AIKEHBI, AIKUHBI U

AJIKaJIUCHB) U apoMaTH4ECKHE
yrieBogopoasl. I'opeHue aneruneHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO

IJIaMCHH JJIsI CBAPKU U PE3KH MCTAJIJIOB

OK 02
OK 04

Jlekiius  Ne 18 kucmopoacoaepkaiue
coenquHeHuss  (cnupTel U (PeHOIBI,
KapOOHOBBIE ~ KHUCJIOTBI U 3(UPHI,
QIBJETUABl U KETOHBI, KUPHI, yTIIEBOJIBI).

[TpakTraeckoe MPUMEHEHNE
STUJICHTJIMKONS,  TJMIepuHa,  (eHoa.
[Tpumenenue dbopMmanbaeruia,

areTanbaeruaa, YKCYCHOM KHUCJIOTHI.
Mpia Kak COJIM BBICHIUX KapOOHOBBIX
KHUCJIOT. MOroIIe cBOMCTBa MbLIa

Jlekusa Ne 19 a30TcoJIepKalme
COCOAUHCHUS (aMI/IHI)I U aMHHOKUCJIIOTHI,
OCNKm). BricokoMonekynspHbie
COCAUHCHUS (CI/IHTeTI/ILIeCKI/Ie nu
OMOJIOTHYECKU-aKTHBHBIE). Momnowmep,
TOJINMED, CTPYKTYpPHOE 3BEHO.
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra -

1

ctp. 18 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

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

Tema 4.3,

Wnentudukanms
OpraHUYECKUX
BEIIIECTB,

3HAaYECHHUE
IPUMCHCHUE
OBITOBOM
IIPOU3BOJCTBEHHOMN
EeITEIbHOCTH
YyeJgoBeKa

ux

B
nu

OcCHOBHOe co/Iep:KaHue

OK 01

Jlektuss  Ne 20  Buoopranmueckue

COCAMHCHUS. HpI/IMeHCHI/Ie n
Ouooruyeckas POJib YrJjIeBOAOB.
Oxuciienue YIJieBOAOB — HCTOYHHK

SHEPruM JKUBBIX oOpranu3moB. OoOnacTtu
IPUMEHEHUs aMUHOKUCIIOT. [IpeBparienns
0enKoB 1005000071 B OpraHu3Me.
Buonornueckue byHKIIUU OEJIKOB.
buonornveckune ¢yHkuuu xKupos. Poinb
OpraHMYeCKOll  XMMHHM B  PELICHUU
po0JIeM MUIIEBO 0€30MacHOCTH

OK 02
OK 04

Jleximg Ne 21

Ponb opranmueckoil XUMHM B pELICHUU
npobjeM 3HepreTuyeckor Oe30M1acHOCTH,
B Pa3BUTUU MEIMIMHBI, CO3JJaHUU HOBBIX
MaTepHaoB, HOBBIX UCTOYHUKOB SHEPrUU
(anmpTEpHATUBHBIE HUCTOYHUKU SHEPrUM).
OnacHOCTp  BO3JEHCTBUS HA  JKUBBIC
OpraHM3Mbl ~ OpraHMYECKHX  BEIIECTB
OTJENBHBIX  KJIaccoB  (YIJIEBOJIOPOJIBI,
COUpPTHI, (PEeHoNbl, XJIOpPOpPraHUYecKue
IPOM3BOJIHBIE, AJTIbAETHIBI U JIP.), CMBICI

HpaKTuquKue 3aAHATHSA

[TpakTnyeckas padora NelO

CBoiicTBa  OpPraHMYECKHX  COCIWHEHHN
OTJENBHBIX KJIAaccoB (TpUBMAJbHAA U
MEXTyHAPOIHAS HOMEHKJIATypa,
XMUMUYECKHE CBOWCTBa, CHoCOOBI
MOJIy4YeHHUs): TIpe/eibHble (IKaHBl U
[IUKIIOATTKAHBI ),

HeTpe/ielbHbIe  (alTKeHBI, AJIKUHBI U
aJIKaIMECHBI)

apOMaTUYECKHE YTIIEBOJOPO/bI, CITUPTHI U
(deHobl, KapOOHOBBIE KHCIOTHI U 3(PUPHI,
QIBETUABl W KETOHBI, aMUHBl W
AMHHOKHUCIIOTBI,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUSI.

3amaHus  HA COCTaBJIEHHE YypaBHEHMH
XMMHAYECKHX PpEaKIud C  ydacTHEeM
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
O/1b.07 Xumus

cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1

ctp. 19 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

OpraHWYEeCKHUX BEIIECTB Ha OCHOBAHHUM HX
COCTaBa U CTPOEHUS

“Unentudukanus OpraHN4YeCKUX
COEIMHEHU I OT/EJIbHBIX KJIaccoB”
Unentuduxamms OpraHUYECKUX
COCIMHEHUN OTIENbHBIX KJIAaccoB (Ha
npumepe aNbJEeTU/I0B, Kpaxmaia,
YKCYCHOW KHCIIOTBI, O€IKOB W T.I.) C
UCIOJIb30BaHUEM HX (U3UKO-XMMHUYECKUX
CBOMCTB M XapaKTEPHBIX KaYECTBEHHBIX
peakuuii.  Jlenarypauus Oenka  mpu
HarpeBaHuu. l[BeTHble peakuuu OEITKOB.
Bo3HUKHOBEHME aHAIMTUYECKOTO CUTHAJIA
C TOUYKHM 3pEHUS XUMHUYECKHUX IPOILIECCOB
IIpU IPOTEKAaHUU KAYECTBEHHOW pEaKIMH,
MI03BOJIAIOILEN UICHTU(PHUIIMPOBATH
MIPEJIOKEHHBIE OPraHUYECKHE BEIIECTBA

Pasnen 5. Kuneruyeckue " TEePMOAUHAMHYECKHUE 2
3aKOHOMEPHOCTH IIPOTeKAHNs XUMHYECKUX peaKkuuii
Tema 5.1 OcHOBHOE coJiep:KaHue 2 OK 01
CxopocTh Jlexmus Ne 22 2 OK 02
XUMHYECKHIX CKOpOCTh peakIyH, €€ 3aBHCUMOCTH OT
peaKIMi. Pas3INYHbIX (baxTOpoB: IPUPOJIBI
XUMHUECKOe pearupyromux BeIECTB, KOHIEHTPAIHH
paBHOBECHE pearupyoomux BeLIecTB, TeMIepaTypsl U
IUIOIAAN  PEAKIIMOHHON  IOBEPXHOCTH.
TeruoBele 3P PeKThI XUMHYECKHUX
peakuuii. DK30- U SHAOTEPMHUYECKUE,
PEaKIMH.
OOpatumocTh  peakuuii. XHUMHUYECKOE
paBHOBECHE M €ro CMeLIEHHE IO
JeficTBHEM Pa3IMYHBIX ¢bakxTopoB
(KOHIIEHTpalMs peareHTOB WK MPOJYKTOB
peakiuu, JaBJICHUE, TemIeparypa) s
CO3J1aHUs ONTUMAJIBHBIX yCI0BUIM
NPOTEKaHWS  XHUMHUYECKHX  ITPOIIECCOB.
ITpuniun Jle [larense.
Paspnen 6. PacTBopsl 4
Tema 6.1. Ilonsatue o | OcHOBHOE coJep:KaHue 2 OK 01
pacTBopax [TpakTiueckast pabora Ne 11 2 OK 02
PacTBopeHne Kak (QU3MKO-XMMUYECKUN OK 07

porecc. PactBopsl. Crnioco0sl
HPUTOTOBIICHUS pPacTBOPOB.
PactBopuMOCTS. MaccoBas JIOJIS
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Muno6puayxu Poccun

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

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

Pabouas nporpamMma JUCHUTUINHBI

O/1b.07 Xumus
cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE
Bepcus noxymenra - 1 ctp. 20 u3 27 IlepBblii 3K3eMILIIP KOITHA Ne
pacTBOPEHHOT'O BE€IICCTBA. CwMmpIcT

[IOKa3aTeyss  MPENelNbHO  JOIyCTUMOM
KOHLEHTPAallUd M €r0 HCIOJb30BaHUE B
OLIEHKE YKOJIOTUYECKOH OE€30IaCHOCTH.

[TpaBuia 3KOJOrMUYECKH L€IecO00pa3HOro
NOBEJCHUS B  OBITY ©  TPYHOBOHU
JESATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOETO
30pPOBbSl M OKPYXAlOWIEW IPUPOAHOU
CpeJlbl; OMACHOCTb BO3JCHCTBUS HA JKUBBIC
OpraHU3Mbl OIIPE/IECIICHHBIX BEIIECTB.

Pemenne  npakTMKO-OpPHEHTUPOBAHHBIX
pacdyeTHBIX  3aJaHUM HA  PacTBOPHI,

MCIIOJIB3YEMBIE B OBITOBOIA u
IPOM3BOICTBEHHON NEATETBHOCTH
yesIoBeKa
Tema 6.2. OcHOBHOE coJiep:KaHue 2 OK 01
Hccnenosanue IlpakTHYecKne 3aHATHS 2 OK 02

CBOMCTB PacTBOpPOB

[TpakTryeckas pabota Ne 12 2 OK 04
«IIpuroToBiieHHE PACTBOPOBY. OK 07
IIpuroroBnenue pacTBOpOB  3aJaHHOU
(maccoBoit, %)  koHueHTpauuu  (c
MIPAKTUKO-OPHUCHTUPOBAHHBIMHU
BONpPOCAMH) M OINpeNeleHUue  Cpesl
BOJIHBIX PAaCTBOPOB.

Pemienne 3amau  Ha  IPUTOTOBJIEHHE
pacTBOpOB

IMPOPECCHUOHAJBHO-OPUEHTUPOBAHHOE COJAEPKAHUE

(conep:kaHue MPUKJIATHOTO MOTYJIs1)

Pa3znesn 7. Xumusi B ObITY M NPOU3BOJACTBEHHON AeATEJbHOCTH 4
YeJI0BeKa
Tema 7.1 IIpodeccrnonaibHO-OpHEHTHPOBAHHOE 4 OK 01
Xumus B OBITY U | coiep:KaHHe OK 02
MIPOU3BOICTBEHHOM Jlexiimst Ne 23 Hoseiimne nocTHXeHUs 2 OK 04
JeATEeIIbHOCTH XUMUYECKOM HAayKH U XUMHYECKOU OK 07
YeJI0BeKa TexHoJoruu. Poib xumuu B obecrieueHun

JKOJIOTUYECKOH, JHEPreTUYECKOn 51

1102000 (S:10) 0e30MacHOCTH, pa3BUTUU

MeaunvHbl. [IpaBuina moucka M aHanusa
XUMHUYECKOH MHGOpPMaMU U3 Pa3IUYHBIX
UCTOYHUKOB (HayuyHast M y4eOHO-Hay4Has

JIUTEpaTypa, cpencTsa MacCcOBOM
uHpopmanuu, cetb IHTEepHET).

IIpakTHyeckue 3aHATHUSA 2
ITpaktuyeckas pabora Ne 13 Tlouck u 2
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Muno6pnayku Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
O/1b.07 Xumus
cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

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

aHanu3 KelcoB 0 MPUMEHEHUN
XUMHYECKUX BEIIECTB M TEXHOJOTHH C
yaeroM Oyaymeid  npodeccruoHaIbHON
JIESTEIIbHOCTH 10 TeMaM: BaKHEHIINe
CTPOUTENIbHbBIE MaTepUabl,
KOHCTPYKIIMOHHBIC MaTepHallbl, KPacKH,
CTEKJO, KepaMmHKa, MaTephaibl  JUIs
AIIEKTPOHUKH, HAaHOMAaTEPHAIIBI,
TEKCTUJIbHBIC BOJIOKHA, UCTOYHUKHU
SHEPru¥, OPTaHUYECKHUE W MUHEPAIbHBIC
ynoOpeHusi, JE€KapCTBEHHBIC BEIECTBA,
OBITOBAsT XUMHSI.

3amuta: [IpeacraBneHue pe3ynbTaToOB
pelIeHus KeicoB B ¢opMe MHHH-ITOKIAIa
¢ mnpesentanueil. JuddepeHunpoBaHHbIi
3a4er.

Bcero: 72

3. YciioBus peanu3zanuu padodeil NporpaMmbl I CHUILTAHBI

3.1. TpedoBanuss K MHHMMAJIBHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecreYeHmnIo:

KaOuHeT ecTecTBEHHOHAyuYHbIX AWCUMIUIMH — ydeOHas ayAuTopus AJis
NPOBENCHUS]  JIGKUMOHHBIX W  MPAKTHYECKUX  3aHATUM, TPYNNOBBIX U
WHIUBUIYAIbHBIX ~KOHCYJIbTallMd, TEKYIIEr0 KOHTPOJSI M MPOMEXKYTOUHON
arrectanuu Ne 307.

OcHOBHOE 000pYIOBaHUE:

yuyeOHas U ClelHralu3upoBaHHass MeOenb, yueOHas JocKa, paboune mecTa
JUIs 00y4aroIuxcsi, paboyee MECTO MPENOoJaBaTeNsl ¢ BEIXOJAOM B ceTh MIHTEpHET.

TexHuyeckue cpenctBa oOydeHHs Ui MPOBEACHUS BCEX BUAOB 3aHATHIL:
MYJIbTUMEIUMHBIA KOMILIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPALIMOHHBIN SKpaH,
MIPOEKTOP).

VYyebHO-MeToANuYECKas: JOKYMEHTALIMS:

TUAAKTUYECKUE MTOCOOUs, TJIaKaThl, HATJISAHBIA U pa3JaTOuHbI MaTepual.

[IporpammHuoe obecrieyeHue:

Windows 10 (cpok aeHCTBUS TUIICH3UH: OECCPOUHO).

Pacxonnbie Mmatepuaisl

© ®IrBOY BO «Uen'V»




Muno6puayxu Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
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ITomemeHUuss IJI1 OPraHM3alUU CaAMOCTOATEJIbHON M BOCHHMTATEIbHOM
padoThI

1.bubnuoreka, untanbubiil 3a1 Ne3 ¢ BbixojoM B MHTEpHET - momelnieHue
JUISl OPTraHU3aLUU CAMOCTOSATEIBHON U BOCUTATEIHON paOOTHI.

454001, Yenabunckas obmnacts, r. YensOunck, yin. bparbes Kamupunsix, 1.
129

OcHOBHOE 000pYIOBaHUE:

CTEJUIAXU KHIKHBIE, Kadepa BbIIauu JIUTEPATyPhl, BRLICTABOUHBIN CTEIIAK,
mKadbl, CTOJBI, CTYyJbi, KOHAMIIMOHED, 9 TMEpCOHAIBHBIX KOMIIBIOTEPOB C
NOAKIIOYEHHEM K HMH(POPMAIIMOHHO —  TEJICKOMMYHUKAIIMOHHOMN CeTu
«HTepHeTY; yueOHast MeOelb, MPOCKTOP, IKPaH, KOHIAUIIMOHED.

[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 ([Joroop Ne AD-23/12); AHTHBHUpYC
Kacnepckoro  (JIuniensuonnbii  goroop Ne  K-0054-P ot 19.12.22);
Koncynbrantllmoc (Cornamenue o corpyauudectse Ne 31 ot 20.05.2023 r. ¢
pErMOHAIBHBIM ~ HWH()OPMAIMOHHBIM ~ IEHTPOM  OOIIEPOCCUMCKON  CeTH
pacrnipoctpaHenus npapoBoil uHopmanun); HIb (Horosop Ne 101/HOB/2810 ot
20.02.2018).

HeorpannueHHslii JOCTYym K  3JICKTPOHHO-OMOJMOTEYHBIM  CHCTEMaM
(2NEKTPOHHBIM oubnmorexkam), B AIEKTPOHHYIO uHdOpMaIMOHHO-
o0Opa3oBaTeNnbHyI0 CpeAay O00pa3oBaTebHOW OpraHu3alii; K COBPEMEHHBIM
npodeccuoHanbHbIM 06a3aM JaHHBIX U HHGOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

2. AxroBeii 3am Ha 483 mecta ¢ BBIXOAOM B ceTh MHTEpHET - 14
MPOBEICHUS HAYYHBIX KOH()EPEHIINI, CEMUHAPOB - TOMEIIEHUE 1JI1 OpraHu3aIuu
BOCIIUTATEIBHOM PaOOTHI.

454001, YensaOunckas obsactb, . YensOunck, yia. bparee Kammpunsix, 1.
129

Texuuyeckue  cpeactBa  oOydeHus  JUIsl  TOPOBEACHHUSI  3aHATHI:
MYJIbTUMEIUUHBIA KOMIUIEKC TOPTATUBHBIN (HOYTOYK, IEMOHCTPAIIMOHHBIN SKPaH,
MIPOEKTOP).
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OcHoBHOE  00Opy/JOBaHHE: COBPEMEHHOE 3BYKOBOE, CBETOBOC U
BUJIEO000PYI0BaHHUE.

3.2. UndopmanuonHoe odecrieyeHne peaju3aiuu NporpaMmmMbl

OcHoBHas JuTEpaTypa
. bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Octpornsaos, T. b.
boiinona, JI. I1. ApgameBa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-
5-406-11987-7. — URL: https://book.ru/book/950237. — TekcT : 3MeKTPOHHBIIA.
. Henucona, O. U. Xumus : yuebnuk / O. U. JlenucoBa. — Mocksa : KnoPyc, 2023.
— 307 ¢. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217—
TeKCT : 2JIEKTPOHHBIN.
. Caenko, O. E., Xumus (11 HEXUMHUECKUX creruaabHocTed) : yaeonuk / O. E.
Caenko. — Mocksa : KnoPyc, 2023. — 304 c¢. — ISBN 978-5-406-11295-3. —
URL.: https://book.ru/book/948704. — Texkcr :

JlonoJIHUTeIbHASI JIUTepaTypa:

1. AmapueB, A. WM. OOmas xumus. COOpHUK 3aJaHUN C TpUMEpaMu
petieHni [DNeKTpoHHBIN pecypc]: yaebnoe mocooue mis CIIO / A. WM. AnapHes,
JI. . Aponnna. — 2-e uzn., ucnp. u gomn. — Mocksa : FOpaiit, 2018. — 127 ¢. —
(Cepust:IIpodeccuonansoe oOpasoBanue). — Pexum goctyma:www.biblio-
online.ru/book/A68EDQ09D-D513-4717-8473-545DB707C082

2. Kamunuckwmii, B. A. Oprannyeckas XUMHus : TECTOBBIC 3aJIaHUS, 3aJa4H,
BOIIPOCKHI [DNEKTPOHHBIM pecypc]: ydebHoe mocobue mua CIIO / B. A.
Kamunckwmii. — 2-e u3a., ucnp. u gomn. — Mocksa : HOpaiit, 2018. — 289 c. —
(Cepus:ITpodeccuonansHoe obpaszoBanue). — Pexum goctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xwumus [DnekTpoHHBI pecypc]: y4eOHMK U
npaktukyM Juist CITO / T. B. MapteiHoBa, . B. Apramonosa, E. b. 'ogyHoB ; non
pen. T. B. MapteiHoBoii. — Mocksa :HOpaiit, 2018. — 393 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  goctyma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81AC-518E104A9CE9

4. MockBa, B. B. Opraamueckas xumusi: 0a30Bbl€  NPUHIUIIBI
[DnexTponHbIit pecypce]: yueoHoe mocodue s CIIO / B. B. MockBa. — 2-e u3.

© ®IrBOY BO «Uen'V»



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

Pabouast mporpamMma JUCIUIUTHHEL
O/1b.07 Xumus
cnennasnsHOCTh 38.02.03 OnepannoHHast 1eATENBHOCTD B JIOTHCTHKE

Bepcus noxymenra - 1 ‘ ctp. 24 u3 27 l IlepBblii 3K3eMILIIP | KOITHA Ne

— MockBa : HOpaiit, 2018. — 143 c. — (Cepus :llpodeccronansHoe
obpaszoBanue). — Pexkum moctyma:www.biblio-online.ru/book/9E571A25-1C9A-
4CF6-A8D8-92FF2788FF67

5. O6mas xumus. IlpakTukym [DneKTpoHHBIN pecypc]: yueOHOe mocoOue
st CITO / H. JI. T'nuaka ; mox pen. B. A. Ilomkosa, A. B. babkoma, O. B.
HecrepoBoit.— Mocksa :FOpaiit, 2019. — 248 c. — (Cepus :IIpodeccronanpHoe
obpazoBanue). — Pexum nocryma:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneitnukoB, H. H. Xwumus. AnropuTMbl pelieHuss 3ajad U TECTbhI
[DnexTpoHHBIN pecypc]: yueoHoe nmocooue ams CIIO / H. H. Oneitnukos, I'. II.
MypaBbeBa. — 3-€ u3j., uchp. u gon. — Mocksa : FOpaiit, 2018. — 249 c. —
(Cepusi:ITpodeccuonansuoe obpaszoBanue). — Pexum goctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, 1. B. Xumus[DnekTpoHHbIA pecypc]| :y4eOHUK U 3ada4HUK IS
CIIO / U. B. Pocun, JI. /1. Tomuna, C. H. ConoBbeB. — Mockaa :IOpaiit, 2018. —

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

8. Cmapwirun, C. H. Heopranudeckas xumus. [IpakTukym [DIeKTpOHHBIHI
pecypc]: ydueoHo-npakTuueckoe. mocoodue s CIIO / C. H. Cwmapwirun, H. JI.
barnagen, M. B. JlaitnakoBa. — Mocksa :IOpaiit, 2019. — 414 c. — (Cepus
IlpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  moctyma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9. CyBopoB, A. B. OOmas u HeopraHuyeckas XUMHS [DICKTPOHHBIN
pecypc]: yueonuk mist CIIO : 82 1. T. 1./ A. B. CyBopos, A. b. Hukonbckuii. —
6-¢ w3m., ucnp. m gom. — Mocksa :Opaiit, 2018. — 292 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  poctyma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373

10. CyBopoB, A. B. OOmas u HeopraHudeckas XuMUs [DIEKTPOHHBIN
pecypc]: yueonuk nist CI1O : B 2 1. T. 2./ A. B. CyBopos, A. b. Hukonbckuii. —
6-¢ w3n., ucnp. m gom. — Mocksa :HOpaiit, 2018. — 315 c¢. — (Cepus
IIpodeccuonanpbHoe  oOpa3zoBanue). —  Pexum  moctyma:www.biblio-
online.ru/book/3FEBBA67-A0DA- 4101-BAFD-A95B643E09DD
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11. Xumust [Dnextponnbiit pecypce]: yueonuk ans CIIO / FO. A. JleGenes, I'.
H. ®anees, A. M. I'ony6es, B. H. IllanoBan ; mox odur.pexa. I'. H. ®aneeBa. — 2-¢
u3n., mep. u gon. — MockBa : IOpaiit, 2018. — 427 c. — (Cepus
:IIpodeccuonanbnoe  oOpazoBanue). —  Pexxum  moctyma:www.biblio-
online.ru/book/A2E58E03-CD8C- 428F-BB13-47BBABOF386E

12. Xumus. 3agauyHuk [DIeKTpOHHBIN pecypc]: yueobHoe nocooue ams CI1IO
/ YO. A. Jlebenes [u ap.] ; mox odur.pen. I'. H. @ageeBa. — Mocksa :FOpaiit, 2018.

— 236 ¢. — (Cepus :IlpodeccuonampHoe obOpa3oBanue). — Pexum
noctyma:www.biblio- online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5D8COES

13. Hlep6axoB, B. B. Heopranudeckas xumus. Bompockl u 3amauu
[DnexTpoHHBIN pecypc] : yueOHoe nocodue mist CITIO / B. B. Illepbakos, A. A.
®dupep, H. H. bap6otnna. — 2-¢ uzn., ucnp. u gomn. — Mocksa : FOpaiit, 2018. —
107 c¢. —(Cepus:IIpodeccronanpHoe oOpa3zoBanue).—PexuM  JocTyna:
www.biblio- online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683

HNuTepHer-pecypcesbl:

1. www.pvg.mk.ru (onmumnuana «[lokopu BopoObeBbI TOPHI»).

2. www.hemi.wallst.ru  (OOpa3oBaTenbHBIA  CaT WIS IIKOJHHUKOB
«XuMHA»).

3. www.alhimikov.net (OOpa3oBaTeNbHBIN CAUT M1 ITKOJTHHUKOB).

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

5. www.enauki.ru(uaTepHeT-u3ganue Ui yudrtened  «EcTecTBeHHbIC
HAYKW»).

6. www.1september.ru (MeToguueckas razera «llepBoe ceHTIOps»).

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

8. www.hij.ru (kypHay «XuUMHS U KU3HB»). Www.chemistry-chemists.com
(9MIEKTPOHHBIN KypHAT «XHUMHUKHA U XUMH»).

4. KoHTPoJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHMS Y4eOHOM TUCHUTIIMHBI
KoHTponb © oOI€HKAa pe3y’abTaTOB OCBOCHHUS YYCOHOW JUCIUTLIAHBI

OCYIIIECTBIISIETCS TIPETojaBaTejieM B TMPOIECCe TMPOBEACHUS MPAKTUYCCKUX
3aHATHH, TudPEpEeHIIMPOBAHHOTO 3a4eTa, a TAKXKE BBHITOJHEHUS 00YyJarolnuMUCs
WHMBUTyaJIbHBIX 3aaHUH, POEKTOB, UCCIICIOBAHUN.
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cDOpMI)I N MCTOIbI KOHTPOJIA U OUCHKH PC3YJIbTATOB O6yq€HI/IH:

TCKYHII/Iﬁ KOHTPOJIb: TCCTHUPOBAHUC, KOHCIICKTUPOBAHUC, OTYCTBI IIO

NPaKTUYECKUM 3aHSATHSIM.
[TpoMexyTOouHbII KOHTPOIb: AU HEPEHIIPOBAHHBIN 3a4eT.
[Ipy HEOOXOAMMOCTH HHBAIMIAM |

JUnaM C OIrpaHUYCHHBIMHA

BO3MOXHOCTAMHU 3J0POBbs HNPEAOCTABIIACTCA  JOIMOJHUTCIIBHOC BpEMA  JIA

IMOATOTOBKH OTBETA BO BPEMA IIPOMCIKYTOYHOI'O KOHTPOJIA.

Oo0mas npodeccuoHaIbHASA
KOMIIeTeHIUs

THIl OLIEHOYHBIX CPEACTB

OK 01. BeibupaTtbcrioco0bt
penieHus 3a1a4
npoeCCUOHATBLHON
JESTSIIbHOCTH MPUMEHHUTEIHHO K
pa3JInYHBIM KOHTEKCTaM

Texymui KOHTPOJIb

- YCTHBII 01poc;

- (ppoHTANBHBIN OMPOC;

- OLICHKAa KOHTPOJIBHBIXPA0OT;

- HaOJIIOJICHHE 32 XO0M BBIIIOJHEHHS J1a00paTOPHBIX
pabor;

- OLIEHKa BBIIIOJHEHUATa00paTOpHbIX padoT;

r OLICHKA NMPaKTHYECKUXpaloT (pereHus

OK 02. cnons3oBaThb
COBpPEMEHHBIE CPE/ICTBANONCKA,

aHaJM3a ¥ WHTEPIPETAIN
UHpOpMaLIUU U
UH(POPMAIIMOHHBIE TEXHOJIOTUI
JUIS BBITIOJIHEHUS 3a/1a4

KayeCTBEHHBIX, pACUETHBIX, TPO(HECCUOHATILHO
OpPUEHTUPOBAHHBIX 33]1a4);

- OIlCHKA TECTOBBLIX3aJIaHHI;

- HaOJIFOJCHUE 3a XOJIOM BBIIOJIHCHUS

npodeccuoHanbHOM VHIUBUYAIbHBIX MPOEKTOB U OLICHKA
JIEATEIIbHOCTH BBITIOJIHEHHBIXIIPOEKTOB;
OK 04 D deKTHBHO - HaOJII0/IeHNE U OLIEHKapeIlIeHus Keic-3a1ay;

- HaOJIIO/IeHUE U OIIEHKA IETIOBOM UTPBI;

B3aMMO/IEHICTBOBATh UPAbOTATh »
- muddepeHINpPOBaHHbBIN 3a4eT

B KOJIJICKTUBE U KOMaHJE
OK 07. CopeticTBOBaTh
COXPAHEHUIO OKPYKAIOILIEH CPEbl,
pecypcocOepexeHHI0, MPUMEHSITh
3HaHUA 00 M3MEHEHUU KJIMMAaTa,
MIPUHIIUIIBI OEPEKITNBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEWCTBOBATHB YPE3BbIUANHBIX
CUTYaITUIX

[Ipy HEoOXOAMMOCTHM WHBaIWIAM U JIMIIAM C  OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU  30POBbSI  MPEIOCTABIACTCSA JOMOJHUTCIBHOS BpeMsa i

MOATOTOBKHK OTBCTA IIPpU IMMPOBCACHUN HpOMC)KyTO‘IHOﬁ aTTeCTanuu.
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