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Choucox AOKYMEHTOB U MaT€pHuajioB

. Ilepedenp IUTAHUPYEMBIX pe3yabTaTOB OOy4YeHHs] MO JUCLHUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yIbTaTaMHi OCBOCHUS 00pa30BaTEIbHOM MPOrpaMMbl

. llenb 1 MeCTO TUCHUILIMHBI B CTPYKType 00pa30BaTeIbHOM POrpaMMbl

. Conepxanue paboueil mporpamMmbl (00BEM JUCHUIUIMHBI, THITBI W BUABl YYCOHBIX
3aHSTHHA, y4eOHO-METOIMIECKOE 00ECIIEUCHHE CAMOCTOSTEIIBHON pabOThl 00YJatOIUXCsl)
. DOoH/ OLIEHOYHBIX CPEJCTB MO AUCIUIUIMHE

4.1. IlepeueHb KOMMIETEHLMH C yKa3aHHWEM OJTanoB HX (OPMHpPOBAHHUS B IpoLECCEe
OCBOEHHUsI oOpa3oBaTelbHOM mporpaMMbl. OmnMcaHue ToOKa3aTeled U KpUTEpPHUEB
OIICHUBAHMSI KOMIETEHIIMN Ha Pa3UYHBIX 3Tarnax UX (OPMHPOBAHUS, ONMUCAHUE IIKAJ
OTICHUBAHUSI

4.2. TumoBble KOHTPOJBHBIC 3aJaHUS WM HHBIC MaTepUANIbl, HEOOXOUMBIC TSI OIICHKH
3HAaHWUW, YMEHWW, HABBHIKOB W OMbITa JACSITCIBHOCTH, XapaKTEPU3YIOIMIUX OTallbl
(dhopMupOBaHUS KOMIIETCHIIMM B TPOIECCE OCBOCHUS O0pa30BaTEIBHOM MPOTPAMMBL.
Metouyeckre MaTepHalbl, ONMpeaessIonIie IpoLeaypbl OLEHUBAHUS 3HAHHUM, YMEHU,
HAaBBIKOB W  ONbITa JIEATENBHOCTH, XapaKTePU3YIOIIMX ATamnbl  (HOPMHUPOBAHUS
KOMIIETEHIUI

. Y4yeObHo-MeToqu4eckoe 1 HHPOPMAIIMOHHOE 00ecreYeHNE TUCIIUTUTHHBI

5.1. TlepeueHb OCHOBHOHM M JOTOJTHHUTEIBHONW Y4EOHOU JHUTEpaTyphl, HEOOXOIUMOM ISt
OCBOCHUS JUCLIUILINHBI

5.2. Ilepeyens pecypcoB nH(pOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT™ u
MIPOrPaMMHOTO OOecreueHus, HEOOXOAUMBIX JIsl OCBOCHUSI TUCIIUTUINHBI

. MarepuanbHo-TexHu4eckas 0a3za, HeoOXouMasi Uil OCYILECTBICHUS 00pa30BaTEIbHOTO

Inponecca 1o AMCuUIlInHC
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B pe3ynbTaTe ocBoeHUs1 00pa3oBaTeIbHON MIPOrpaMMbl 00YUAIOIITUICS TOJKEH OBJIAJICTh
CIICAYIOIIUMU pe3yabTaTaMH O0yICHHUS TI0 TUCIUILIIHE:

1. Hepe'{eﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIVIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMH pE3yJbTaTaMHU OCBOCHUSA 06pa30BaTeJ’[LHOﬁ NnporpaMmmbl

Pesynbratel 00y4yeHus ®dopmupyemasi KOMIETEHIUS (C IIpn
yKa3zaHuEeM KoJa) Meya
-HUE
3HAHUS 3HaTh: TEOPETUYECKUE OCHOBBI OIIK-3
0a30BbIX XUMHYECKUX IUCLHUILIMH | - NPHOOpeTeHne 0a30BbIX 3HAHUIM
OCHOBHBIX XUMHUYECKUX TUCLUILINH
(HEeopraHUYEeCKOM, OPraHNIECKOMH,
AHATTUTUYECKOH, PU3HUECKOM XUMUH,
XUMHH BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUHN, XUMUYECKHX OCHOB
OMOJIOTUYECKUX MPOLECCOB U
XMUMHYECKON TEXHOJIOTHH)
3HaTh: IIK-18 TroTOBHOCTHIO  HCHOJB30BATH
OCHOBHBIE 3TaIlbl U 3HaHHME CBOWCTB XMMHYECKHUX JIEMEHTOB,
3aKOHOMEPHOCTH (OPMHUPOBAHUS COEIMHEHUI U MaTepHuajoB Ha UX OCHOBE
b YHIAMEHTATHHEIX XHMIUECKHX JUIS pelleHus 3a/ad NnpogecCHOHaNbHON
. JEeSITEIbHOCTH
TTOHSATUN
YMEHUS YMeTh: OIIK-3 - mpuoOpeTeHne 6a30BbIX

BBITIOJTHATH CTaHIAPTHBIE
neicTBus (KiraccupuKamms
BEIIIECTB, COCTABIICHUE CXEM
MPOIECCOB, CUCTEMAaTH3AITHS
JaHHBIX | T.I1.) C YYETOM
OCHOBHBIX MOHATHI U OOIIHUX
3aKOHOMEPHOCTEH,
(bopMyHpyeMBbIX B paMKax
0a30BbIX XUMUYECKUX JUCIUTUIMH

YMers:

pelaTh TUOBBIC y4eOHbIE 3aa4u
110 OCHOBHBIM (0a30BbIM)
XUMHYECKUM JTUCIUILINHAM

3HAHWHA OCHOBHBIX XUMHUUYECKUX
JTUCITUTIIINH (HEOPTraHMYECKOM,
OPraHNYeCKOM, AHATUTHYECKOM,
(bU3UYECKON XUMUH, XUMUHU
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH,
XUMHYECKHX OCHOB OMOJIOTHYECKUX
MIPOIIECCOB M XUMUYECKON TEXHOJIOTHH )

YMeTh:

[IpuMeHATh OCHOBHBIE
(yH1aMeHTaIbHbIE XUMUYECKHE
TOHSTHS

IIK-18

TOTOBHOCTBIO HCIIOJIB30BATh 3HAHNUE
CBOMCTB XUMHUYECKHUX HIEMEHTOB,
COEIMHEHUI U MaTEpHAJIOB HA UX OCHOBE
JUISL peleHus 3a1a4 npoQecCUOHaNbHOM
JESITEIBHOCTH




Bnanenus
(HaBbIKH/
OTIBIT
JeATeNbHO-
CTH)

Bnaners:

HaBBIKAMH PAOOTHI ¢ y4eOHOU
JUTEPATYpOU IO OCHOBHBIM
XUMUYECKUM JIUCHUTUIMHAM

OIIK-3 - mproOpeTeHue 6a30BbIX
3HAHUW OCHOBHBIX XUMHUYECKHUX
JUCHUILINH (HEOpraHUYEeCKOH,
OPraHUYeCKOW, AHATUTUYECKOM,
bU3NYECKON XUMUU, XUMUH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH,
XUMHYECKUX OCHOB OMOJIOTUYECKHIX
IIPOLIECCOB M XMMHUECKON TEXHOJIOTHN)

Bnaners xumuueckoi
TEPMHHOJIOTHCH, HAaBBIKAMU
paboThl ¢ XUMHUYECKUMU
peaKTUBaMU, TUATICKTHKO-
MaTePHATUCTHICCKAM
MIPEJICTABICHUEM O TIPUPO/IC
MIPOUCXOJIAIINX B XUMUN
SIBJICHUH, HAaBBIKAMH TPAMOTHO

COCTABJISAATH OTUECT O BBIIIOJITHCHHUU
J1a00paTOPHBIX pabOT B JKypHAJE.

IIK-18 roTOBHOCTBIO  HCIIOJIL30BAThH
3HAHUE CBOWCTB XUMHYECKUX DIEMEHTOB,
COCIMHEHUH U MaTePHAJIOB Ha UX OCHOBE
JUISL peNICHUs 3a/1ad mpodeCcCHOHATBHON
EeTEeIbHOCTH

2. Leap u MecTO AMCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI MPOrpaMMbl

Juctunnuna «KosmonaHast XMMUsI» OTHOCHTCS K 6A30601l 4acTH.

JuctmtuinHa u3ydaetcst Ha 3 kypce B 6 cemectpe. Dopmoii KOHTpOJIs sSBiIsIeTCsl DK3aMeH B 6

ceMmecTpe.

JlJis OCBOEHHMSI TUCIUIUIMHBI HEOOXOIUMbI KOMIIETEHIINH, C(HOPMHUpPOBAHHBIE B paMKaX H3y4eHUs

CICAYIOIUX JUCITUIIIINH:

b.1.5.9 O6mas u HeopraHnueckasi XuMusl,

b.1.b.10 Opranuyeckast xumus,
b.1.b.12 ®usuueckasa xumMusl.

I_Ienmo OCBOCHU:A AUCLHHMITIINHBI (MO,I[YJ'IH) SABJIAIOTCA YCBOCHUC TCOPCTUYCCKHUX OCHOB KOHHOH,HHOﬁ
XHUMHH, €€ METOJ0IOTUUYECKUX noaxoJ0B, (bOpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ 0 BOBMOKHOCTAX IIPUMECHCHUA

e€ 3aKOHOMEPHOCTEN U METOJOB B yUeOHOU U MPO(ECCHOHATBEHOMN NeSTeIbHOCTH.

3. Conep:xanue padoueil mporpaMMbl (00beM TUCIHMIIMHBI, TUNIBI M BUbI Y4e€OHBIX 3aHATHIA,
yueOHO-MeToauYecKoe odecnevyeHne caMoCTOSITeIbHOM PadoThI 00y4alOIIUXCs)

Copepxanue paboueil nporpaMmmsl npezactasieHo B [Ipunoxennn Ne 1.




4, D oHJ OLIEHOYHBIX CPEaACTB 10 JIUCHUIIJINHE

4.1. IlepeyeHb KOMIeTeHINH ¢ yKa3aHHeM I3TanoB X (JOPMHPOBaHNS B IIpolecce 0CBOeHHUsI 00pa3oBaTeIbHOM NMporpamMmmbl. Onucanue
NoKasareJieil 1 KpUTepHeB OLlCHNBAHUSI KOMIIETEHIIMI HA Pa3IMYHbIX 3Tanax ux (popMupoBaHuUs, ONUCAHNE IIKAJ OLlCHUBAHUS

OIIK-3 I'0TOBHOCTBIO HCIOJIH30BATh 3HAHUS O CTPOCHUH BCUICCTBA, IIPUPOJILC XUMHYCSCKOM CBSI3H B Pa3IMYHBIX KiIaCCaX XUMHNYCCKUX COCI{I/IHGHI/II;'I JIIs
TMOHUMAaHHUS CBOMCTB MaTeprajIoB U MEXaHU3MOB XUMHWYCCKUX IIPOLCCCOB, IPOTCKAIOIIUX B OKPYKAKOIIEM MUPC

IL1anupyemsle Kpurepuu onennBanusi pe3yjbTaToB 00y4eHHUs
pe3yJbTaTrhbl 00y4eHust
(mokasarenm HEYJI0BJIETBOPUTEIBHO YIOBJIETBOPUTEIBHO | XOPOLIO OTJINYHO
ocBOeHMe KommeTeHuy | 1O CTHHCHIA 3a/IaHHOTO

YPOBHS OCBOEHUS

KOMTIICTCHITHH )

3HaTh: 3aTpyaHseTcs B Nwmeer Nwmeer Nwmeer YETKOE,

TEOPETUYECKHE OCHOBBI | ompezeseHuu 0a30BbIX IIPE/ICTABIICHHUE O IIPEICTABIICHHUE O LEJIOCTHOE

0a30BbIX XUMHUYECKUX HNOHATHH U COJZIEp’KaHNNU COJZIEp’)KaHNN IIPEJICTaBICHHAE 0

JUCLIUILINH (bopmynupoBke OTZEIbHBIX OCHOBHBIX COJZIEp’)KaHNN
OCHOBHBIX 3aKOHOB XMUMHYECKHX y4EOHBIX KypCOB OCHOBHBIX

IlepBblii 3Tan (YpOBEHDb)

XHUMHHU

JMCLUTUIAH, 3HACT
TEPMUHOJIOTHIO,
OCHOBHBIE 3aKOHBI
XHMUH, HO
JOITyCKaeT
HETOYHOCTH B
dbopMynupoBKax

10 XMMHH, 3HAET
TEPMHUHOJIOTHIO,
OCHOBHBI€E 3aKOHBI
Y IOHUMAET
CYIIHOCTbH OOIIHUX
3aKOHOMEPHOCTEH,
U3y4aeMbIX B
pamKax 0a30BbIX
XUMHAYECKUX
IUACIIATUIMH

XHUMHYECKHUX KYPCOB U
o0mmx
3aKOHOMEPHOCTAX
XUMHAYECKUX
IIPOIIECCOB,
U3y4aeMbIX B paMKax
OCHOBHBIX
XUMHAYECKUX
JUCIIUIUINH




Bropoii 3Tan (ypoBeHb)

YMeTs:

BBITIOJTHATH CTaHIAPTHEIE
JIEUCTBUSA
(xnaccuduxarnms
BEILECTB, COCTaBJICHUE
CX€M IIPOLIECCOB,
CUCTEeMaTH3aIusl JaHHBIX
U T.I.) C Y4ETOM
OCHOBHBIX TTOHSITHU U
00mux
3aKOHOMEPHOCTEH,
(bopMynupyeMbIX B
paMKax 0a30BBIX
XUMHYECKUX JTACITUTUTHH

YmMmeer
KIaccu(UIMPOBATD
BEILIECTBA, COCTABIISATh
CTPYKTYPHBIC U
HPOCTPAaHCTBEHHBIC
(OpPMYITBI OCHOBHBIX

KJIaCCOB OPraHn4CCKHX U

HEOPraHUYECKUX
COEIMHEHWH, Ha3bIBATh
BCIIIECTBA B
COOTBETCTBHHU C
HOMEHKJIaTypoH
HIOITAK

Ymeer
HHTEPIPETUPOBATH
pe3yJIbTaThI
OTHOCHUTEIIHO
MPOCTHIX
XUMHUYECCKUX
IIPOLIECCOB C
MCII0JIb30BAHUEM
00mmx
MPEJCTABICHUN U
3aKOHOMEPHOCTEM,
M3y4aeMBIX B
paMKax 6a30BBIX
XUMHUYECCKUX
JUCLUIIINH

YMeeT coCTaBIIsITh
CXEMBI ITPOLIECCOB
C UCHOJIL30BAaHUEM
3HAHUM OCHOBHBIX
XUMUYCCKHUX
JHUCIUIINH, HO
JIOITYCKAET
OTACIBHBIC
HETOYHOCTH TIPH
bopMynupoBKe
YCIOBUI
OCYILIECTBIICHUS
TAKUX MPOIECCOB

YmMmeer
MIPOTHO3UPOBATH
pe3yJbTaThI
HECIIOXKHBIX
IIOCJICIOBATCILHOCTEH
XUMHAYECKUX PEaKLIHil
C y4eToM 00IIuX
3aKOHOMEPHOCTEN
MPOLECCOB,
M3y4aeMbIX B paMKax
OCHOBHEBIX
XUMHAYECKUX
JHUCITUTLINH

YMers:

peraTh TUIOBBIE
ydeOHbIe 3aJ1a4H TI0
OCHOBHBIM (0a30BBIM)
XUMUYECKUM
JMCIUTUTHHAM

YmMeerT pemaTth TUIOBbIE

3amayn u3 0a30BBIX
KYpCOB XHMHH, HO
JOIYCKAeT OTICIIbHBIC
OIINOKU

VYwmeer pemath
TUTIOBBIE 33]1a41 U3
0a30BBIX KypCOB
XUMHH

YmMeer pemars
KOMOWHHPOBAHHBIE
3amayn 13 0a30BBIX
KYpCOB XUMHH

YMeeT pemats 3aaauu
MMOBBIIICHHO M
CIIOJKHOCTH U3
0a30BBIX KYPCOB
XUMHUU




Tpernii 3Tran (ypoBeHb)

Bnaners:
HaBBIKAMH PaOOTHI C

110 OCHOBHBIM
XUMHNYECCKHUM
JAUCHUIIIIMHAM

y4eOHOI1 TuTeparypoii

Brnaneer HaBpIKaMu
NOMCKa y4eOHOU
JINTEpATypsl, B T.4., C
HCIO0Ib30BAHUEM
3JIEKTPOHHBIX PECYPCOB

Bitaneer HaBblkamMu
BOCITPOU3BEACHUS
OCBOEHHOTO
y4eOHOTO MaTepuana
I10 OCHOBHBIM
XUMHUYECCKUM
JUCHUITIIMHAM

Brnaneer HaBbIKaMHU
CaMOCTOSITEILHOTO
W3YYCHUS
OTICIBHBIX
paszienoB yuyeOHOM
JTUTEPATYPHI 110
OCHOBHBIM
XUMHYECKUM
JUCIIUIIIHNHAM 1
00CYXICHHS
OCBOCHHOTO

mMarepuaa

Bianeer HaBbIKaMu
KPUTUYECKOTO
aHaJIn3a yueOHOM
uHpOpMaLUHU IO
OCHOBHBIM pazjiesiaMm
XAMUH,
(bopMyIupOBKHU
BBIBOJIOB U Y4acCTHsI B
JICKYCCHH IO
yueOHBIM BOIIpOCaM

IT1K-18 roToBHOCTBIO HMICIIOJIB30BATh 3HAHWE CBOMCTB XMMHYECKHX JIEMEHTOB, COCIMHEHUN M MaTEepHUaIOB Ha WX OCHOBE IS PEIICHUS 3a7ad
poheCcCHOHATBHOM JIEATETLHOCTH

O0CBOCHHUE
KOMIICTCHIIUN

Ilnanupyemsle
pe3yJbTaThbl 00y4eHust
(mokazarenu

IOCTHKEHMS 3aJaHHOTO
YPOBHS OCBOCHUS
KOMIICTCHITHH )

Kpurtepun oneHnBanus pe3yJibTaTOB 00y4YeHUSA

HEYOOBJICTBOPUTEC
JIBHO (6]

YAOBJIECTBOPUTECIIBH

XOpOIIIO

OTJIMYHO




IlepBrIii 3Tan 3HaTh: @®parmenTapubele | Henousinble CdhopmupoBaHHbIe, CdopmupoBaHHbIe
(ypoBenb) OCHOBHBI€ 3Tallbl U MIPEICTaBIICHUS NPEJICTaBICHUS 00 | HO cojepKalue CHCTEMAaTH1CCKNC
3aKOHOMEPHOCTH 00 OCHOBHBIX OCHOBHBIX dTarax i | OTAelbHbIe pobensl | MPEACTABICHNS 00
GopmMupoBaHus yTanax u 3aKOHOMEPHOCTAX | NPEICTaBJIEHHS 00 OCHOBHBIX STIlaX 1
(yHIaMEHTATBHBIX 3aKOHOMEPHOCTS | (POPMHUPOBAHHS OCHOBHBIX dTanax u | SAKOHOMCPHOCTIX
XUMHUYECKUX MOHATHHA X (opmupoBanus | GQyHIaAMEHTAIBHBIX | 3aKOHOMEPHOCTAX (opmuposarms
(GyHIaMEHTAIBHBI | XAMHYECKUX bopmupoBanus (ynnavenTanbrbIx
X XUMHUYECKHX HOHSATHI (yHlaMeHTanbHbIX | XUMHYECKUX NOHATHH
TOHATUI XUMHAYECKUX
MTOHATUI
Bropoii 3Tan YMers: Ob6nanaer YMeer npuMeHaTh | B nienom ycnemsoe CdopmupoBaHHOE yMEHUE
(ypoBeHn) [IpuMeHATH OCHOBHBIE (¢parMeHTapHOl | OCHOBHBIE IIPUMEHEHUE I10JIb30BaThCSI OCHOBHBIMU
(dbyH1aMeHTaJIbHbIE CIIOCOOHOCTBIO (dbyH1aMeHTaJIbHbIE | OCHOBHBIX (byH1aMeHTaIbHBIMU
XUMUYECKHAE TIOHSTHS MIPUMEHEHHS XUMHAYECKHE byHIaMEeHTATBHBIX XUMHAYECKUMHU TIOHATUSIMH
OCHOBHBIX TIOHSATHUS XUMAYECKAX
(GyHIaMEHTATBHBI | ¢ HEOOIBIIUM MOHATUH
X XMMHYECKHX KOJINYECTBOM
NOHATHH 3aMeyaHui
Bnaners xummnueckoit ®parMeHTapHOe B ieinom B nenom ycnemnoe, | YcnemHoe u
TEPMUHOJIOTHEH, BJIaJICHUE yCIIEIIHOE, HO HE HO cojiepKaliee CHUCTEMaTHUYECKOe
HaBbIKaMH pabOTHI € XUMUYECKOH CHCTEMaTHUYECKOe OTJIeNIbHBIE IPOOEIbl | BIaJICHUE XUMUYECKON
XUMUYECKUMU TEPMUHOJIOTHEH, | BJIaZicHue BJIAJICHUE TE€PMUHOJIOTHEH,
Tpetuii sTan peaxkTuBaMu, HaBBIKAMHU pabOThl| XMMUUYECKON XUMUYECKOH HaBbIKAMU pabOTHI €
(ypoBeHb) JIMAJIEeKTUKO- C XMMMUYECKUMH | TEPMUHOJIOTHEH, TE€PMUHOJIOTHEH, XUMHUYECKHUMHU
MaTepUaAIMCTUYECKUM peaKkTHBaMH, HaBbIKAMHU pabOThl | HaBbIKaMH padOThI ¢ | peaKTHUBaMH, AUATEKTUKO-
IIPEJCTABICHUEM O T ATIEKTUKO- C XUMHUYECKUMHU XUMUYECKUMU MaTepUaATUCTUYECKUM
IPUPOJIE MTPOUCXOAALINX | MAaTEpUATUCTUYEC | peaKTUBaMH, peaKkTHBaMH, IPEJCTABICHUEM O
B XMMUU SIBJICHUH, KUM JTMATIEKTHKO- JTATIEKTHKO- IPUPOJIE TPOUCXOIAIINX B
HaBBIKAMH I'PaMOTHO NPECTAaBICHUEM O| MAaTEPUANUCTHUYECK | MAaTePUATUCTUYECKU | XUMUH SIBJICHUM,




COCTaBJISATh OTYET O
BBITIOJIHCHUUN
1a00paToOpHBIX paboT B
KypHase.

MIpUPOJIE
MPOUCXOISIINX B
XUMUH SIBIICHHI,
HaBBIKAMH
rpaMOTHO
COCTaBJISITh OTUET
O BBITIOJTHEHUH
1a00PaTOPHBIX

paboT B KypHaIe.

UM
MIPEACTABICHUEM O
IpUpoIe
MPOUCXOISIINX B
XUMHH SIBIICHHIA,
HaBBIKAMH
rpamMOTHO
COCTaBJIATh OTYET O
BBITIOJTHCHUH
1a00pPaTOPHBIX
paboT B JKypHaJE.

M MPEJICTABIECHUEM O
MIpUPOJIE
MIPOUCXOSIINX B
XUMHH SIBIICHHH,
HaBBIKAMHU TPAMOTHO
COCTaBJISITh OTYET O
BBITIOJTHCHHH
1ab0paTOPHBIX padoT
B JKypHaJe.

HaBbIKaMU I'paMOTHO
COCTaBJIATH OTUYECT O
BBITIOJIHCHU U

nabopaTopHBIX paboT B

KypHaJe.

Kpurepusmu oneHuBaHUs SIBISIOTCS 0ayuibl, KOTOPBIE BBICTABIISIIOTCS MPEMOJaBaTEIeM 3a BUIBI JIEATEILHOCTH (OICHOYHBIE CPEICTBA) TIO

[Ixaner olleHUBAHUA:

oT 45 10 59 6aNOB — «yIOBIECTBOPUTEIHHOY;

oT 60 10 79 6aIIIOB — «XOPOIIOY;
oT 80 0aJUI0B — «OTINYHO.

uTOraM H3y4YeHHs] MOAyNed (pa3/enoB AMCUUIUIMHBI), MEPEYUCICHHBIX B PEUTHHT-IJIaHe AUCUUIUIMHBL (071 2K3aMeHa: TEKYIHH KOHTPOIb —
MakcuMyM 40 6aioB; pyOeKHbIM KOHTPOJIb — MakcuMyM 30 0asioB, MOOIIPHUTENbHBIE OallIbl — MakcuMyM 10).
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4.2. TunoBble KOHTPOJIbHBIC 3aIaHUs WJIN UHBIC MaTE€pUuaJbl, He06X0}II/IMLIe AJIsi OHCHKH
3HaHHI7[, yMeHHﬁ, HaBBIKOB M OIIbITA JEATECJIbHOCTH, XaPAKTECPU3YIOLIUX ITAIIbI
(l)OpMHpOBaHHH KOMIIeTEHII NIl B nmpouecce OCBOCHUs 06pa30BaTeJ’ILHOﬁ NnporpamMmmal.

MeToauueckue MaTepualjbl, ONpeac/JIsAI0IIue Mpoueaypbl OHCHUBAHUA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB U ONIBITA T€ATC/IbHOCTH, XaPaAKTECPUIYIOIIUX ITAllbI (l)OpMHpOBaHI/IH

KOMITETEHI NI
Drarbl Pesynbrarel 00y4deHMS Komnerennus OneHOYHbBIC
OCBOCHHUS CpEACTBA
3HaHUs 3HaTh: TEOPETUUECKHE OIIK-3 Hnousuoyanvnwii,
OCHOBBI 6230BBIX - IpUOOpETEeHNE 2PYNnoe8oti onpoc,
XUMHYECKHX TACIHIIIAH 0a30BbIX 3HAHUH KOHMPOJIbHAS
OCHOBHBIX XUMUYECKUX | paboma, mecm,
JUCITATUIMH omuem no
(HEeopraHu4ecKou, nabopamopHou
OpraHUyYecKoH, pabome
aHAJTUTUYECKOM,
(bU3UIECKON XUMHUH,
XUMHAH
BBICOKOMOJIEKYJIIPHBIX
COCIUHCHMH,
XHMHUYECKHNX OCHOB
OMOJIOTHYECKIX
MPOIECCOB U
XUMHYECKOU
TEXHOJIOTHH)
3HaTh: IIK-18 roToBHOCTEIO Hnousuoyanvhulii,
OCHOBHBIC ATambl U HUCIIO0JIb30BATh 3HAHUC 2py7’l7’l06’012 onpoc,
3aKOHOMEpHOCTH CBOMCTB XUMHYECKUX KOHMPOJIbHAS
T —— DJEMEHTOB, paboma, mecm,
COCJIMHEHUH U omuem no
(byHAAMEHTAIEHBIX . MaTepHaJioB HA UX 1abopamopHoll
XUMHUICCKMX TOHATHY OCHOBE IS PELICHHUS pabome
3a1a4
poeCCHOHAITBHOU
JIEATEIIbHOCTH
VYMeHus VYMeTh: OIIK-3 - Hnousuoyanvhoii,
BBITIOJIHATH CTAHIAPTHHIE nproOpeTeHne 2pynnosoti onpoc,
,Z[eﬁCTBHH (KJ’IaCCH(bHKaHHﬂ 0a30BbIX 3HAHUM KOHmMpOJIbHAaA
BEIIECTB, COCTABJICHUE CXEM OCHOBHBIX XUMHNYCCKUX pa50ma, mecm,
MPOLECCOB, cucTeMaTu3auus | AMCHUIUINH omdvem no
JAHHBIX U T.H.) C y4YeTOM (HeOpraHI/IquKOﬁ, ﬂa6opam0pH0ﬁ
OCHOBHBIX TTOHSITUW U OpraHU4ecKoH, pabome
001X 3aKOHOMEPHOCTEH, aHaJIUTHYCCKOH,
(hopMynUpyeMbIX B paMKax (pusnyecKonl XUMHH,
0a30BBIX XUMHUYECKUX XUMHAHN
JOUCHUILINH BBICOKOMOJICKYJIAPHBIX
VYMeTs: COe/IMHEHNH, Hnousuoyanvhulii,
pelIaTh TUIOBbIE y4eOHbIE XHUMHIHCCKIX OCHOB epynnogoii onpoc,
32184 10 OCHOBHBIM Ouooreckux KOHMpONbHAA
(6a30BbIM) XUMHYECKUM HIPOTIEECOB 1 paboma, mecm,
XUMUYECKOU omuen no
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JTUCIUTIITNHAM TEXHOJIOTHH) 1abopamopHoll
pabome
YMetb: [TK-18 roToBHOCTHIO Hnousuoyanvhulii,
HpI/IMCHHTB OCHOBHBIC HCIIOJIB30BaTh 3HAHUC epynnoeoﬁ onpoc,
byH/IAMEHTATbHEIE CBOMCTB XUMHUYECKUX KOHMPObHASL
N —. DIIEMEHTOB, paboma, mecm,
COCMHEHUN H omyem no
MaTepuaioB Ha UX 1a6opamopHoll
OCHOBE IS PEUICHHUS pabome
3az1a4
npo¢eCCUOHAIBHOM
JIeSITeITbHOCTH
Bnanets Bnanets: OIIK-3 - Hnousuoyanvhulii,
HaBBIKaMU HaBBIKaMU PabOTHI C npuodpereHue 2PYnnoeoti onpoc,
y4eOHOM JUTEepaTypoi 1o 0a30BBIX 3HAHUI KOHMPONbHASA
OCHOBHBIM XUMHUYECKHM OCHOBHBIX XUMHUYECKHUX | paboma, mecm,
TUCIIMTUTAHAM TMCIUTUTAH omyem no
(HEeOpraHu4ecKou, nabopamopHou
OPraHUYEeCKOH, pabome
aHATUTUYECKOM,

bU3UIECKON XUMHUH,
XUMHN
BBICOKOMOJICKYIISIPHBIX

COCIUHCHMH,

XUMHYECKUX OCHOB

OMOJIOTHYECKUX

MIPOIIECCOB U

XHMHUYECKOU

TEXHOJIOTHH)
Bmagers xumuueckoi IIK-18 Hnousuoyanvhulii,
TEPMHUHOJIOTHEH, HABBIKAMU | TOTOBHOCTBIO 2PYnnoeoti onpoc,
paboThl ¢ XUMHUYECKUMU HCIIOJIb30BaTh 3HAHKUE KOHMPOIbHAS
peaKkTHUBaMU, JHATICKTHKO- CBOMCTB XUMHYECKUX paboma, mecm,
MaTepHATHCTHYECCKIM 3JICMEHTOB, omuem no
MIPEICTABJIICHUEM O TIPUPOJIE | COSAMHEHUHN 1 1abopamopHoll
MPOUCXOISIIHNX B XUMUHU MaTepHuaioB Ha UX pabome
SIBJICHUH, HaBEIKAMU OCHOBE JIJIsI PEIICHHS
IPAaMOTHO COCTABJISITh OTYET | 3a/1a4
O BBITIOJTHEHHUH poeCCUOHAITBHOU
71ab0paTOPHBIX paboT B JIeATEIIbHOCTHU
KypHaJe.

4.3.  Peimunz-nnan oucyuniumbl
(npu neodxooumocmu)
PelTUHT-TIIaH TUCIUIIIMHBI IPEICTABIICH B IPUIIOKEHUH 2.
IIpuMep KOMILIEKTA TECTOBBIX 3aJaHHM
MWHOBPHAYKHM POCCHUA
®I'BOY BO «BAIIKMPCKUM TOCYJAPCTBEHHBIN YHUBEPCUTET»
XUMUYECKNN ®AKYJIBTET
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KA®EJIPA BBICOKOMOJIEKVJISIPHBIX COEJIMHEHWN U OBLLEN XUMHWYECKON
TEXHOJIOTUU
KoMniekt TecTOBBLIX 3aJaHuii
110 JUCIIUITIINHEC KOJI.]IOI/I}IHaﬂ XUMMHUA

Bapmuant 1

1) Hanmume cBoOOIHOH MOBEPXHOCTHOW SHEPTUH Ha TpaHULE pasjena (a3 00yCIOBICHO ...
1. MOBBIILIEHHOW KOHIEHTpALMEl MOJIEKYJI BEIIECTBA B IOBEPXHOCTHOM cioe;

2. CTPEMIJIEHUEM MOJIEKYJI BEILIECTBA IEPEXOIUTh N3 00bEMa Ha IOBEPXHOCTb;

3. IMHAMHYECKUM PaBHOBECHEM, YCTAHOBUBIIMMCS Ha TpaHUIle pasena das;

4. HECKOMITEHCUPOBAHHOCTHIO MOJIEKYJISIPHBIX CHJI B IOBEPXHOCTHOM CJIOE.

2) YKaxuTe pUCYHOK, OTPAXKAOIIHIA TIOBEICHHE PTYTH B CTCKJISTHHOM KalHJLIApe

N -
_ N
,//\x J%x 7 /
a g B -
3) dna IIAB ...
1. 99 g 1 >0 2. —d—6>onr<o;
dc dc
do do
3. 2% S 0ur>0; 4. - 2% _0our>0.
dc dc

4)Ha nmoBepXHOCTH HOHHBIX KPHCTAJLJIOB a7COPOHPYIOTCS ...
1. aHHOHBI,

2. KaTHOHEI,

3. MHOTO3aps/IHbIE HOHBL;

4. NOHBI, BXOAIINE B COCTAB KpUCTAIIA.

5) Arperarom Muueiibl, obpasyromeiics cormacHo peakmun KoSOs+BaClyuss)—BaS0s+2KCl,
SIBIISICTCS ...

1. K2SOyq; 2.BaS04;  3.KCl, 4.BaCl,.

6) Haubopliiee Koaryiupyromiee 1eicTBre Ha 3076 AQl, MOJyYEHHBIH MPH CIIMBAHUU OTHHAKOBBIX
o6bemoB 0,01M pactBopa AgNO3 1 0.02M pactBopa Kl, oka3biBaer ...

1)CI;  2)AI3; 3)S04%; 4) Ca*.

7) Koarynupyroiee AeiicTBHE dIEKTPOIUTA BO3PACTACT C YBEIMUYCHUEM 3apsijia HOHOB, HMEIOLINX
OJINHAKOBBII 3HAK C ...

1. mpoTuBOMOHAMU; 2. MULIEJION;

3. monamu auddys3Horo cnos; 4. KOJUIOWJTHOM 4YacTULEH.

8) Meroa moJydeHHs TUCIIEPCHOW CHUCTEMbBI, OCHOBAHHBIA Ha APOOJCHHUH KPYIHBIX YaCTHI[ Ha
0oJiee MeJIKHE HAa3bIBACTCA ...

1. koarynsauuei; 2. KOHJIEHCAIlNEH;

3. IMCIIEPTrUPOBAHUEM; 4. nranu3oM.
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9) I'pybomucriepcHbIE CHCTEMbI, B KOTOPBIX  JMCHEPCHON CpelOd SBISETCS HKUIKOCTD,

TMCTIEPCHOM (a30ii — TBEpI0€ BEIIECTBO, HA3bIBACTCH ...
1. amynbcusiMu; 2. cycnieH3usiMu; 3. meHamu; 4. a3po30JIsIMHU.

10) K rpy0oaucriepcHBIM CUCTEMaM HE OTHOCSTCS ...
1. aspo3zoiu; 2.300U; 3. CYCIEH3HH; 4. SMyJbCHH.

11) 3akOHYHTE PEAKLHUIO M HAMUIIUTE (OPMYITY MHULEILIBI, OTYYSCHHOH MO PEaKIHH:

12) PacimmuTe cTpoeHNE MUIICIUIBI, TIOJYICHHON IO peakiuu B Bompoce 11.

13) K kakomy 371eKTpoy OyIeT ABUTAThCs KOJUIOMIHAS YaCTHIIA MIPH dJIeKTpodopese?
1) k anomy; 2) kK Karoay; 3) IBWKEHHE OTCYTCTBYET; 4) OeCOpsIOUHO JIBUTAETCS
14) Kakoit MeTo]1 HCITOJIB30BaH, eciid BOAHbIH 30716 CU(OH)2 moyuen mobaBieHnem K
pazbaBnerHomy pactBopy CuSOs neckonpkux xarmeas NaOH?
1) rupponus; 2) mentusanus; 3) peaxius oOMeHa;
4) OKMCITUTETHHO-BOCCTAHOBUTEILHAS PEAKIIHS

Kpumepuu oyenxu (6 bannax):
- «11-15» ewvicmasnsemcs cmyoenmy, eciu CmyoOeHm npasuibHO peutil 6ce 3a0aHusl,
NPOOEMOHCMPUPOBAT 3HAHUE PYHKYUOHATLHBIX BO3MONACHOCIEL, MEPMUHOTIOSUU, OCHOBHBIX

a

IJ/IEMEHNMO06, YMERUE NPUMEHAMb MeopeMUYECKUE SHARUA NPU 6bINOJIHEHUU NPAKMUYECKUX SGOGHLHJ,'

- «8-10» gvicmasnsemcs cmyoenmy, ecau cmyoenm pewun 10 3adanuil, npu 3mom 0653amenvHoO
peuwero 3adanue Nell u Nel2, npooemorncmpuposan 3nanue GyHKYUOHATbHBIX 803MONCHOCTEL,
MePMUHONIO02UU, OCHOBHBIX IJIEMEHMO8, YMeHUe NPUMEHAMb meopemuyecKue 3HaHus npu
8bINOIHEHUU NPAKMUYECKUX 3a0aHUl, 0OHAKO NPU 8bINOJIHEHUU NPAKMUYEeCKOU Yacmu pabomol
oonyujenvl OuUOKU;

- «3-T» svicmasnsaemcs cmyoeHmy, eciu cmyoeHm pewiun 7 3a0anutl, npu smom 3adanvue Nel |
8bINOIHEHO NPABUTILHO.

- «0-2» gvicmasnsemcs cmyoenmy, eciu cmyoenm He pewusl 4 3a0anus Uiy npu peuleHuu
oonyujenvl epyovie ouuoKu

IIpumep KOMILIEKTA 3aJaHUI 1J1s1 MMCbMEHHOH KOHTPOJIbHOI PadoThI

MHHOBPHAYKH POCCUU
®I'BOY BO «BALLIKUPCKUI 'OCYIAPCTBEHHbBIN YHUBEPCUTET»
XUMHWNYECKHNIN ®AKYJIbTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJIMHEHWH U OBLIEN XUMHWYECKON
TEXHOJIOI' 1
KommuekT 3ananuii I KOHTPOJIbLHON padoThI
o qucuumirnde KosionaHass XaMus

3azlaq1/1 peIIaroTCAd U3 Ka)kJ0M TeMBI COTJIaCHO CBOCMY BapUAHTY. O0s13aTeabHO IMPUBOAATCA

AAaHHBIC YCIIOBUS, PCIICHUC JACTCA B Pa3BCPHYTOM BUIC C MMOSICHCHUSAMMU.

Tema 1./IucnepcHocTs

Bapuanr 1.

[TpunsB, uTo B 3011 cepedpa KaxkIasi YacTHIA MPEACTaBIsET cO00i KyO ¢ jmuHOM pedpa | =
4-10® M, onpenenure, CKONBKO KOJUIOMIHBIX YAaCTHII MOXeET Moiyduthes us 1-10% kr cepebpa.
Brruncnute cyMMapHyl0 MOBEPXHOCTh MOJYYEHHBIX YACTHUI[ M PAaCcCUUTANWTE MMOBEPXHOCTH OJHOIO
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Kybuka cepebpa ¢ Maccoii 1-10 kr. IlnotnocTs cepebpa pasna 10,5-10%kr/m>,

Tema 2. MexxmosieKy/IsipHbIe B3aUMO/JeHCTBHUS.
Kore3us, aaresus cMaunBaHHe, paCcTeKaHue.

Bapuanr 1.

Bopaa B30onraHa ¢ OEH30JIBHBIM PacTBOPOM aMHJIOBOTO chupTa. Halaure moBepXHOCTHOE
HATsDKEHUE Ha TpaHuIe pasnena (a3, ecar MOBEPXHOCTHOE HATSHKEHHE OCH30JBHOTO pacTBOpa
CIIMPTA ¥ BOJBI HA TPAHMIIE C BO3yXOM COOTBETCTBEHHO paBHbI 0,0414 1 0,0727 Jlx/m2.

Tema 3.AxcopOuust Ha rpaHuLe TBep/AOe TeJI0-ra3. Y paBHeHHe U30TePMbI a/ICOPOLIUM
JI3Hrmropa.

Bapuanr 1.

[To skcnepuMeHTaNbHBIM JaHHBIM ajcopbumu (eHona Ha wonHute npu 298 K rpadpuuecku
OTpEeNIUTE KOHCTAaHThl ypaBHEHHs JIPHTMIOpa, MOJB3YSACh KOTOPBIMHU, IOCTPONTE H30TEPMY
aacop6iuu JIrHrMropa.

C-10?, MoB/1 3,0 6,0 7,5 9,0

A-10%, kr/xr 0,70 1,05 1,12 1,15

Tema 4.AncopOumsi Ha TPaHNIIE PACTBOP-Ta3.

Bapmanr 1.

Boruncnute agcopOuuio MaciasiHONM KUCIOTH Ha IIOBEPXHOCTH BOJHOTO PacTBOpa € BO3AYXOM
npu 293 K u xoHmertpammum 0,5 MOJIB/JI, €CM 3aBUCHMOCTH IOBEPXHOCTHOTO HATSDKCHHS OT

-3
KOHIIGHTPALMH BEIpaXkaeTcs ypaBHenueM IlInmkosckoro: o=0-16,7 -10 ~ In(1+ 21,5-C) .
Tema 5. DJIeKTPOKMHETHYECKHE SIBJICHUS

Bapmanr 1.

Haiinure BenM4MHY SJIEKTPOKHHETHYECKOTO MOTEHIMANa (Iis CYCIICH3WHM KBaplia B BOJE,
eciy Tpu AeKkTpodopese yacTuipl nepeMenarTcs K aHoxy. Cmenienue rpanuisl 3a t = 30 Mun
coctaBuiio 5,0 cm. HampspkeHHOCTh amektpuueckoro mons H = 10-10% B/m. JludnexTpuueckas
IPOHHITAEMOCTH cpefibl € = 81, BA3kocTh cpeasl 7 = 1-10°H ¢/m?.

Tema 6. CTpoeHue KOJUIOUIAHBIX MULIEJLIT

Bapmanr 1.

301b cynbpuaa MblbiKa As2S3  MOJNy4eH HNPOIYCKaHHMEM CEpOBOAOPOAA  uepes
pa30aBiIeHHbIN pacTBOp okcuaa Mbllbsika As2O3. CTabmin3atopoM 3078 SBISETCS CEPOBOJIOPO/IL.
Hanumure peakiuto oOpasoBanust 3018 M ¢opmyny wMunemisl. OmnpenenuTe 3HaK 3apsaa
KOJUJIOUJTHOM YaCTHUIIBL.

Tema 7. Koaryasinusi 11o¢o0HBIX 30J1ei 2JIeKTpoJuTaMu. Bei0op nona-koaryasaropa

CoracHO cBOEMY BapHaHTy:
1. Hanumure ypaBHeHHe peakuuu oOpazoBaHus ruapo3osssCusseniecTBAuB.

2. Hanumure ¢dopmyny munemisl obpasoBasiuierocs rufpo3oiasiCrpu ycaoBHH, YTO
BEIIECTBOAB3ATO B U30BITKE. YKaXKHUTE 3HAK 3apsijia KOJUIOMTHOHYACTHUIIBI.
VYKaXuTe 3JIeKTPOJIUT-KOAryJIaTop, 00J1a1al0Hi MEHbIIUMIIOPO-TOMKOATYIISLINH.

15



BapuanT BemecrsoA(u36.) | BemectsoB I'unposonsC DIEeKTPOJIUT-KOAryJIsITOp

1 Nal AgNOs3 Agl NaF, Ca(NO3)2, K2SO4
Tema 8. Pacyer moporos koaryJisinuu

Bapuanr 1.

Paccunraiite KOHIEHTpAlMM 3JIEKTPOJIUTOB, BbI3BaBIIMX Koarymauuio 10,0 i 3058
cynbuma MpImbika AsS3, €caM TpU TPWIMBAHWUU HIDKEYKa3aHHBIX OOBEMOB PacTBOPOB
3JIEKTPOJIMTOB, X MOPOTH KOATYJISILUY CIEAYIOLIHE:

DIEeKTPOIUT KNO3 Mg(NOs)2 AI(NO3)3
V, mut 12,5 0,9 0,8
7., MOJIb/TT 5,0 0,09 0,008

Omnpenenute 3HAK 3apsaa KOJUIOMTHOW dYacTuipl. Hammmmre QopMmyny MHIETBI 30715
cynbhuaa MBIIbIKa As»S3, MOJY4EHHOTO MPOIYCKAHHEM CEpOBOJIOPOJa depe3 pa3OaBiICHHBIN
pacTBop okcua MbIIbika Asz0Os.

Kpumepuu oyenxu:

- «11-15 6annos» evicmasngemcs cmyoeHmy, eciu CmyOeHm NPAGUIbHO Peulusl 8ce 3a0ayl,
peuwieHue  pazeepHymoe ¢ NOACHEHUAMU, NPOOEMOHCMPUPOBAN  3HAHUE  (QYHKYUOHATbHBIX
B03MOJICHOCHET, MEPMUHONOSUL, OCHOBHBIX JIEMEHMO8, YMeHUe NPUMEHIMb MeopemuyecKue
3HAHUS NPU BLINOJIHEHUU NPAKMUYECKUX 30aHUL;

- «8-10 6annos» evicmasnsiemcs cmyoeHmy, eciu CMYOeHm peulul 6ce 3a0adu, peuleHue
PAa38epHymoe ¢ NOSCHEeHUAMU, NPOOEMOHCMPUPOBAN 3HAHUE (DYHKYUOHATbHLIX BO3MOJICHOCHELL,
MEPMUHONIO2UU, OCHOBHBIX JJIEMEHMO8, YMEHUe NPUMEHAMb MeopemuyecKue 3HaHUus npu
BbINOTHEHUU NPAKMUYECKUX 3A0aHULl, OOHAKO NPU BbINOJIHEHUU NPAKMUYECKOU Yacmu pabomuvl
oonyujenvl OuUOKU;

- «4-T 6annos» evicmasnsemcs cmyoewmy, eciu cmyoenm He pewun 1-3 3a0auu uiu npu
peweHuu donyueHsl epyovle oumubKu, peuterue 0aHo ¢ NOACHEHUIMU, NPOOEMOHCIMPUPOBATL 3HAHUE
DYHKYUOHANBHBIX BO3MOJICHOCHIEN, MEPMUHONOUU, OCHOBHBIX INEMEHMOS, YMeHUe NPUMEHMb
meopemuyecKue 3HaHUs NPU bINOJHEHUU NPAKMUYECKUX 3A0aHULL.

- «0-3 6annos» evicmasnsiemcs cmyoeHmy, eciu cmyOeHm He pewiun 4-6 3aday uiu npu
peweHuu 0onyujervl epyovie ouuOKU, peueHue 0CMatbHblX OAHO C NOSICHEHUSMU

MHHOBPHA YK POCCUU
®I'BOY BO «BALLIKUPCKUI IT'OCYJJAPCTBEHHbBI YHUBEPCUTET»
XUMHWNYECKHNI ®AKYJIbTET

KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUM U OBLLEN XUMHWYECKON

TEXHOJIOI' 1
BOIIpOCbI OJIA prIIIIOBbIX H I/IHIII/IBI/IIIyaJIbHLIX omnmpocoB
nmo JUCIHUIIJINHE
o pucuuminde KoionaHass XaMus

Tema Nel.

BBenenue.
1. [Ipeamer komnonaHoi xumun. OCHOBHBIE Pa3eiibl U HAIIPABJICHUS KOJUIOUIHON XUMUHU,
00BeKTHl W 1enu u3ydeHus. Krmaccudukaius IUCHEPCHBIX CHCTEM: MO pa3MepaM YacTHll, IO
arperaTHOMYy COCTOSIHHIO JWCIEPCHOW (a3bl W AWCIEPCHOHHOW CpEIbl, MO KOHIEHTPAIIUU.
KonnuecTBeHHbIE XapaKTEPUCTUKHU JUCHEPCHOCTH: JIUCIEPCHOCTh, PAaaUyC KPUBHU3HBI, yAETbHas
IMOBEPXHOCTb.
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2. [loHsTHE O TEPMOIUHAMHYECKH YCTOWYHMBBIX (THO(DUIBHBIX) W TEPMOIMHAMUYCCKU
HeycToumBBIX (MM0doOHBIX) mucnepcHbIXx cuctemax (JC). OcobOeHHOCTH HAHOIUCIEPCHOTO
(KOJUIOMHOTO) COCTOSIHUSL BEIIECTBA. YHHUBEPCAIBHOCTh JUCIIEPCHOTO COCTOSIHUSI BEIECTBA.
Onpenensromas poJib TOBEPXHOCTHBIX SIBJICHHUI B TUCIIEPCHBIX CUCTEMAX.

3. B3anMoCBs3b KOJJIOUTHOW XUMHH C JPYTUMH XUMHYECKUMHU JUCUUTUTMHAMHA, C (DU3HKOM,
OHMOJIOTHEH, Te0JIOTHEH, TOYBOBEICHUEM, MEAUIIMHON. 3HAYCHHE KOJUIOMIHOW XHMHUHU B OXpaHe
OKpYKarolEen Cpeibl.

MoJiekyasipHbIe B3aUMO/I€eiicTBHS 1 0COObIe CBOHCTBA
MOBEPXHOCTEH pa3jena gas.

1. VYcrnoBue CymecTBOBaHUS YCTOWYMBOW TpaHHMIBl pasfena ¢a3 B OJHOKOMIIOHEHTHOMN
cucreme. CBoOojaHas TmoOBepxXHOCTHass »dHeprus. I[loBepXHOCTHOE HaTsSKEHHE, CuiloBas U
SHepreTHyeckas TPaKTOBKH, eAUMHULIBI n3Mepenus. OnbIT ronpe. [Ipuynnbl nosiBiIeHUs CBOOOHON
MMOBEPXHOCTHOM SHEPTUU Ha TpaHuIle pazzaena $ha3. OcoOEHHOCTH TEPMOJIUHAMUYECKOTO COCTOSHUS
BEIIECTBA B IOBEPXHOCTHOM ciyioe. [loHSATHME O TMOBEPXHOCTH pa3pblBa M  pa3AeisrolIei
MOBEPXHOCTU. MeToa N30BITOYHBIX TEPMOAMHAMUYECKUX QYHKIUI(G, €, 1) MOBEPXHOCTHOTO CJIOS
nmo [ub6cy. OOo0OmEHHOE YypaBHEHHWE TMEPBOTO M BTOPOTO 3aKOHOB TEPMOIWHAMUKH IS
MMOBEPXHOCTHU paznena ¢as.

2. Bnusinue TemnepaTypbl Ha U30BITKA TEPMOAMHAMUYECKUX (QYHKIIUNA MOBEPXHOCTHOTO CIIOS
HEAaCCOIMUPOBAHHBIX KUAKOCTe. Kputnueckas temmneparypa no Menaeneeny.
3. CBsi3b MOBEPXHOCTHOM BSHEPIrUM C MEXMOJIEKYJISIPHBIMU B3aUMOJEUCTBUSIMH B 00beMe

KOHJICHCUpOBaHHON (ha3bl (SHEprueil CcuerieHus MOJIeKYN, TeIUIOTOW cyOnumanuu, paboToi
kore3un). [IpaBuno Credana. Buyrpennee nasienue mo Pebunnuepy, ero cBsi3b ¢ MOBEPXHOCTHBIM
HaTSOKEHHEM M (PM3MYECKUMHU XapaKTepUCTUKaMHU BelecTBa (MOIYyJeM YIPYroCTH, HAealbHON
MpoYHOCTRI0O W T.1.). KoHcranTta ['amakepa, ee CBsi3b C pabOTON KOTe€3WMM W TIOBEPXHOCTHBIM
HaTsSOKeHHeM. Bkiaa nucnepcroHHOW M HEQUCIEPCHOHHOM COCTaBISIOUIMX MEXMOJIEKYISIPHBIX
B3aUMO/ICHCTBUIl B MOBEPXHOCTHOE HaTsbKeHHe. OcoOEHHOCTH IpaHULb pazzena (a3 TBepabIX Tell.
Crnennduka nposBIeHUs CBOOOHON MTOBEPXHOCTHOM SHEPTUHU TBEPABIX TEJL.

4, OcoOCHHOCTH TIOBEPXHOCTH pasliela KOHJICHCHPOBAHHBIX (a3 B JABYX KOMIOHEHTHBIX
cUCTEeMaXx. Cesi3b  MeX(]a3HOrO MOBEPXHOCTHOIO HATSHDKEHHUS C  MEXKMOJICKYISAPHBIMU
B3aUMOJICHCTBUsAMH B o0beme (a3. Pabora anresun. IloHsarme 00 dSHEpruu CMeEUICHUS
KoMIoHeHTOB. CrokHast KoHcTaHTa [‘amakepa, ee CBSi3b C MEX(a3HbIM MOBEPXHOCTHBIM
HaTsokeHHeM. MexdasHoe mnoBepxHOCTHOe HatrshkeHue 1o Dyokcy, JDxepudanko u [yny.
OMmnupuueckoe npaBuiao AHTOHOBA. PaGoTa aare3uu Ha rpaHuile paszzaena (a3 mpu BOILIOLIEHUU
npaBuiia AHTOHOBA.

5. Brnusinue KpuBU3HBI IOBEPXHOCTH Ha PaBHOBECHE B OJJHOKOMIIOHEHTHBIX CHUCTeMaX. 3aKOH
Jlannaca. KanumiapHoe naBnenuwe. KanwmisipHoe NOTHSATHE KUIKOCTH, ypaBHeHue JKropeHa.
3aBUCHMOCTh JaBJICHUS Iapa OT KPUBU3HBI MOBEPXHOCTH KHUAKOCTH. YpaBHeHHe TomMcoHa
(KenbBuna). KanumnapHas xonnpeHcanus. M3oTepmuueckas NeperoHKa BelIecTBAa. 3aBHCUMOCTH
PacTBOPUMOCTH OT KPUBHU3HBI IOBEPXHOCTH IUCHEPCHBIX YacTull. YpaBHenue ['nub6ca - OcTBanbaa
- OpenHnxa.

6. CmaunBanue. KpaeBoii yron. BeiBon ypaBHenus FOura. CooTHomeHne Mexay padotamu
aAre3ud W KOTe3WH TMpH cMauuMBaHuU. TeruoTa cMmaumBanus. V30uparenbHOe cMayMBaHUE Kak
METOJ  XapaKTePUCTUKH TOBEPXHOCTH TBEPAbIX Tel (JTHOPHIBHBIX U JTHO(OOHBIX).
TepMoanHaMuyecKue ycloBUs MOJTHOTO CMauMBaHUA (pacTekaHue). BiusHue mepoxoBaToCTH U
3arpsi3HeHUs TOBEPXHOCTH HAa cMadynBaHue. [ ncTepe3suc cMaunBaHus.

7. MeTtobl M3MepeHusl MOBEPXHOCTHOTO HATSDKEHHS Ha JIETKO TOJBIKHBIX T'paHuIax das.
Cratudeckue U TIONyCTaTHYECKHE METOJAbl: HWHCTPYMEHTAIbHOE OQOpPMIICHHE, YCIOBHUS
IKCMIEPUMEHTa, pacueTHble (opmynsl. [loHsTHe o nuHamuyeckux wmetogax. OmpeneneHue u
OIICHKa CBOOO/IHOM MOBEPXHOCTHOM SHEPTUU TBEP/BIX TEI.

Tema Ne2.
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AzcopOuusi Ha MOBEPXHOCTH pa3aesia pas.
Bausinne agcopOLMOHHBIX €JI0€B HA CBOMCTBA AMCIEPCHBIX CHCTEM.

1. Ancopbuus Kak CcaMOIPOM3BOJIBHOE KOHIEHTPUPOBAHME HAa TIOBEPXHOCTH pasnena a3z
BEIIECTB, CHWKAOMIMX Mex(pa3Hoe HaTshkeHue. TepMoauMHaMMKa Tpolecca  aacopOuuu.
N30biTouHas u monHas ancopOuwms. YpaBHeHue aacopOiuu ['mbbca.

2. [ToBepxHocTHO-akTUBHBIE ([IAB), NOBEpPXHOCTHO-HEAKTHBHbIE U IOBEPXHOCTHO-
MHAKTHUBHbIE BeniecTBa. OTHOCUTENBHOCTD MIOHSTHS «MOBEPXHOCTHAS] AKTHBHOCTHY
(3aBUCHMOCTB OT IPUPOIBI KOHTAKTUPYIOMUX (ha3). [loBepXHOCTHO-aKTUBHBIEC METAILIBI.

3. 3aBUCUMOCTb IIOBEPXHOCTHOIO HATSHKEHHS PACTBOPOB OT KoHUeHTpaumu [IAB.
[ToBepxHoctHas akTuBHOCTH [IAB. Pacuer nzoTepmsl azcopOunu 1 MOBEPXHOCTHOW aKTUBHOCTH T10
M30TEpPME TIOBEPXHOCTHOTO HaTsbKeHus. OnpeneneHne MoJaeKyIsapHbIX KoHcTaHT [TAB. JIBmxkymas
cuna mporecca aacopouuu. YpaBuenue lllumkosckoro. YpaBuenue JIeHrmropa, €ro cBsi3b C
ypaBHeHnueM ['u66c¢a, [lumkoBckoro.

4, WN3menenne moBepxHoCTHOM akTuBHOCTH [IAB B romonoruueckom psgy I[IAB.
TepmonnHamuueckoe oOOcHOBaHHe mpaBmia TpayOe-Iiokmo. Pabora ancopOruu. YcinoBue
BBITIOJTHEHUS U oOpatienus npasuia Tpayoe-Jlokiio.

5. Crpoenne MoHocHoeB pacTBopuMbix [IAB. JIByxMepHOe COCTOSSHHME BEIIECTBa B
MTOBEPXHOCTHOM CJIO€, OPUEHTAIUsI MOJIEKY]l B Pa3peKEHHBIX M HACHIIMICHHBIX CIOSX. YpaBHEHUS
coctostHUsT MOHOCHO0s [TAB (uaeansHOrO IByXMepHOTO rasa nmo dosisMepy).

6. [ToBepxHocTHbIe MIeHKH HepacTBOpUMBIX [IAB. TloBepxHOCTHOE (IBYXMEPHOE) AaBIICHUE,
METO/Abl €ro usMepeHus. I30TepMbl MOBEPXHOCTHOTO JaBieHHUsS. OCHOBHBIE THUIIBI IICHOK:
ra3oo0pasHble, KUAKHE, TBEpJbIe. YCIOBUS Mepexo/a IMIEHKU OT OJIHOTO COCTOSHUS K JPyromy.
VYpaBHEHHE COCTOSHUS JBYXMEPHBIX aCOPOLIMOHHBIX clI0eB 10 OPyMKHUHY.

7. Oprannueckue [TAB. Knaccudukarmus [TAB mo MonekynsipHOMY CTpOEHHIO (aHHOHO- U
KaTHOHO-aKTUBHBIC, aM(OJIMTHBIC, HEHMOHOTEHHbIE). Bricokomoisekynsipasie [IAB (mpumepsi,
oTimuuss oT Hu3koMmoJekymsapHbix ITAB). Knaccuduxamus [TAB mo mMexaHusmy uX JeUCTBUS
(cmaumBaTenu, aucHepraropel, Motomue BemectBa). OOmactu mpumeneHus [TAB. IIpobGiema
ounopazmaraemoctu [1AB.

8. Ancopbuusa ITAB nHa rpanune pasaena KOHACHCHUPOBAaHHBIX (a3 (Ha rpaHule pasielna
KUAKOCTb-KUAKOCTh U TBEPIOE TEJNO-KUIKOCTh). [IpaBuiio ypaBHeHus mojsipHocteir Pebunnepa.
[Tonsatue o ruapodubHO-TUNOGMIBLHOM Oanance (I'JIB). Momudumupyromee neiicteue I1AB:
ruapodminzanus u ruapododuszanms MOBEpXHOCTEH. YIpaBieHHE CMauMBaHHWEM B IMpolieccax
dbaoTarum.

Tema Ne3.
Oo0pa3oBaHue QMCHEPCHBIX CUCTEM.
JInopuiabHbie u T1M0(oOHBbIE TUCTEPCHbIE CUCTEMBbI.

1. [lonatne nMOGMIBHBIX JAUCHEPCHBIX cHucTeM. TepMmoauHaMuka  00Opa3oBaHUs
TMO(UIBHBIX KOJJIOUIHBIX cucTeM. Kpurepuii caMonpon3BoJIbHOTO aucneprupoBanust PeOunnepa-
Hlykuna. YcnaoBus oOpa3oBaHus TUO(PUIBHBIX CHCTEM.

2. Munemiobpa3oBaHue B pacTBopax ITAB. Kputnueckas KOHLIEHTPALIH
munemwiooopazoBanus  (KKM). OcnoBuble Metoasl onpeaenenus KKM. Owmnupuueckue
3akoHOMepHOCTH n3MeHeHnss KKM u MuHuManbHOroO 3Ha4yeHHs MOBEPXHOCTHOIO HATSKEHHS Ha
rpanuue paszaena [IAB - Boznyx B romosornueckux psinax [TAB.

3. CtpoeHue MpsIMbIX U 0OPAaTHBIX MUILIEIUT IPU pa3nudHbIX KoHIeHTpauuax [TAB. Munenbt
I'aptnu-Pebunnepa n Mak bena. CmenanHble MULEIUTB.
4. TeopmoanHaMUKaMHLIETIO00pa30BaHus:  TEIUIOBbIE  A(QEKTh, auarpamMma  (a3oBbIX

COCTOSIHUH, TemnepaTypHas 3aBucumoctb KKM; Touka Kpadra. Touka nomMmyTHeHHUs.
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o. Comrobunuzanus B pactBopax [TAB. OtHocuTenbHas COMOOMIU3ANNS, 3aBHCUMOCTH OT
TeMIeparypsl 1 KoHIeHTpauuu. Comoounn3aiys B HeBOIHBIX cpenax. [IpakTuyeckoe mpuMeHeHne
MULEUIIPHBIX CUCTEM (B XUMUHU, CUHTE3€ IIOJIUMEPOB, OMOJIOTHH, MOIOIIIEE ICHCTBHE).

6. [lonatne  mmuodoOHBIX  307eil.  TepMonuHamMMKa W KHHETHKa  TOMOTEHHOTO
3apopleoopazoBanus o ['u6ocy-Ponpmepy. PaboTta oOpa3oBanus yacTHI] AUCIIEPCHON (asbl B
rpoueccax KpUCTaUIM3allUd U3 PACTBOPOB, KOHJEHCALIMU TEPECHILICHHOIO Iapa, KUIEHUS U U3
pacmnaBa. Jnddy3nOHHBI ¥ KHHETHYECKHI PEXHUM IpoIecca PocTa YacTHUI] AUCIEPCHON (a3l
I'ereporenHoe oOpa3oBanue HOBOHM (haspl. BimsHue cMaumBaHUS M MIEPEXOBATOCTH MOBEPXHOCTHU
Ha paboTy oOpa3oBaHus 4acThll HOBOH (ha3pl. COOTHOIICHUE MEXIy padOTaMH T€TEPOrCHHOTO H
TOMOTEHHOTO 3apO/IbIIIe00pa30BaHMsI B 3aBUCUMOCTH OT yriia 6.

1. JlucniepralliOHHbIE METOJbl TOJY4YEHHs IUCIIEPCHBIX CHUCTEM (30Ji€H, AMYJIbCHUM, IIEH,
a’posonieit). JlucmeprupoBaHue TBEPIbIX TeN KaK (PU3UKO-XUMUYECKUN TMPOIECC 0Opa3oBaHUS
HOBOM moBepxHocTH. Teopusi ['puddurca: yciaoBue CcaMONpPOU3BOIBLHOIO PacHpOCTPaHEHUS
TpentuH. Dddext PeOunnepa: nsMeHeHue MPOYHOCTH M TUIACTUYHOCTH, KaK CIEJCTBUE CHUKCHUS
MTOBEPXHOCTHON HHEPruM TBEPIBIX Tel. TepMOAMHAMUYECKHE YCIOBMS MPOSBICHUS 3PdeKTa
Pebunnepa. BnusHue XuMU4ecKoW HpUPOJBI TBEPABIX TEA U KUJKOCTEH Ha BO3MOYKHOCTH €ro
nposiBiieHus. [lpakrnueckoe npunoxenue s¢ppexra Pedunaepa. Ilentuzanms.

8. KonpneHncannonnsle crnocoObl MOMYyYeHHUS AMCIEPCHBIX CHUCTEM. XUMHYECKHEe U (DU3HKO-
XUMHUYECKHE CITOCOOBI KOHJIEHCAIIUU. Y CJIOBHUS, HEOOXOAMMBIE JIJIsl TIOTYYCHHS 30JIeH, B MpoIiecce
XUMHUYECKUX peakuuid (mpumepsl). MeToapl MOTydeHUsS MOHOJIUCHEPCHBIX 3oiied. Ilytu
yIpaBieHUS CTETIEHbIO TUCIIEPCHOCTH.

Tema Ned.
DJIeKTPONOBEPXHOCTHBIE SIBJIEHHSI B JUCHEPCHBIX CHCTEMax.

1. JBoiinoit anextpudeckuii cinoit (JIDC). [Ipuunnsr obpazoBanus [1DIC. Tepmoaunamuueckoe
paBHOBECHE MMOBEPXHOCTH pazjielia a3 C y4eTOM IEKTPUIECKON SHEPTHUH.
2. Crpoenune JIDC: Mozaenb miockoro koHaeHcaropa  (I'enbMrosslil), ydeT TEIUIOBOTO

JBIKEHUSI HOHOB (Mojiens ['yu - UenMeHa); posib XUMHYeCKo# pupo sl noHOB (Teopus LltepHa).
OO6uit U OJEKTPOKWHETUYECKHI moTeHuuanbl. M3MeHeHne moreHuuana B 3aBUCHUMOCTH OT
paccTosiHUA OT TMOBEPXHOCTH Uil CWJIBHO M clab0 3apshKEHHBIX I[MOBEPXHOCTEH; BIMSHUE
KOHLIEHTPALIMHU U 3apsiia MOHOB AJIEKTPOJIUTA.

3. DNEeKTPOKUHETUYECKUE SBIICHUS: 3JEKTpodope3; 3IIEKTPOOCMOC;  MOTEHIMAT TEUEHUS;
MoTeHUMan ocenaHusi YpaBHeHue ['enbmronbua-CmonyxoBckoro. @axkTophl, BIHAIOINIME Ha
MHTEHCUBHOCTh JJIEKTPOKHMHETUYECKUX SBICHUH. DIEKTPOKMHETHYECKHM MOTEHIMAJ, TpaHUIA
CKOJIbKEHHUS. MeToapl OmpeAeNeHUus] AIEKTPOKUHETHYECKOro TMoTeHuuana. [IpakTtuyeckoe
MPUJIOKEHUE DJICKTPOKMHETUYECKUX SIBICHUN. DIJIEKTPOKAMWIISPHBIE SBICHHUS. YpaBHEHUE
JIunnmana.

4, Crpoenne wmunemn ruaposoieid. Bimsaue waauddepeHTHBIX W HeuHIudPepeHTHBIX
anekrponutoB  Ha crpoenue  JIDC. Ilepesapsimka 307eil moa JEHCTBUEM DIIEKTPOJUTOB.
N3osnexkTpuyeckas Touyka. BrnusHue paznuuHbiX (akTOpoB Ha OOLIMI U DIEKTPOKMHETUYECKUI
noTeHuan (pa3baBieHne U KOHIEHTPUPOBaHUE 307151, Tuanu3, pH, remneparypa).

S. Wonnelii o6MeH. YpaBHenue Huxosbckoro. Jlnorpomusie psjsl. MoHOOOMEHHBIE CMOJIBI.
ITporieccbl HOHHOTO OOMEHA B MIPUPOJIE U TEXHUKE (ITPUMEPBI).

Tema Nes.
YCcToiYMBOCTE M IBOJIIOLMSA JUCIHEPCHBIX CHCTEM.

1. [TonsTe 00 arperaTMUBHON ¥ CEIUMEHTAIIMOHHON YCTOWYMBOCTH NUCIEPCHBIX CHCTEM.
[Ipoueccel, Beaymue K MOTEPE arperaTMBHOM YCTOMYMBOCTHU: HM30TEPMHUYECKas NEPEroHKa,
KOQJIECIEHLIMS, Koaryysinus. Ponp TEmoBOro IBHKEHUS B CEAUMEHTALMOHHOM WM arperaTuBHOM
YCTOMYUBOCTH.
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2. @akTOpsel arperaTMBHOM yCTOWYMBOCTU JHCIEPCHBIX CHUCTEM. TepMOAMHAMHUYeCKas
YCTOMUYMBOCTh TOHKHUX IUICHOK. PackimnuBaromee pasieHue no Jleparuny. MonekyispHas
COCTaBJIAIOLIAS PACKIMHUBAIOLIETO JABJICHUS, YUET MOJIEKYJISIPHOU IPUPOJAbl KOHTAKTUPYIOUIUX
daz3 u ¢opmbl yacTul (TOHKHE IUIGHKM W CQEPUUYECKHUE YACTHIIBI). DIEKTPOCTATHUECKast
COCTaBIISIONIAsl PACKIMHUBAIONIETO JaBICHUS, €€ CBs3b cO cTpoeHHeM auddysnon wactu JIOC.
PacknunuBaromee naBiieHMe I CWJIBHO W c1ab0 3apspbkKeHHOM moBepxHocTH. [lpupoma
YCTOMYMBOCTH JUCHEPCHBIX CHCTEM, CTaOWIM3HPOBAHHBIMU IUGQY3HBIMH CIOSMH IO TEOPUHU
JUIDO.

3. @DakTopel CTAOWIM3AMHA JUCIIEPCHBIX CHCTeM. DQPQPEKTUBHAS YIPYrocTh ILICHOK C
anpcopormonasiMu cnosimu [TAB. Dddekrer ['m66ca u Mapanronu-I'm66ca. Direkrpocrarndeckas
COCTaBJISAIONIAs PACKJIMHUBAIOLIETO JaBiieHus no Jepsaruny. ['mapoamHamMmuieckoe COnpoTHUBIEHUE
MPOCIOWKN Cpebl BBITEKAHUIO, BA3KOE  COCTaBIAIOLIEE  PACKIMHUBAIOLIETO  JABJICHUS.
CrpykrypHo-Mexanndeckuii 6appep (CMbB) mno PeOunzaepy. YcnoBus, onpeaensiomnye BbICOKYIO
spdextuBHOCTE CMbB. Peosnoruueckue cBoiicTBa ancopOuuoHHbIX ciioeB [TAB. DHTponuiiHbii
¢dakrop. CmemaHHble (aKTOPBHI.

4. OcHoBbl Teopu# yctoWuuBocTH U Koarymsauuu JJIPO. OcobeHHOCTH Koaryasuuu 30J1ei
ANIEKTPOJIUTaMHU, HUX O0ObsicHeHus ¢ Touku 3peHus Tteopun JJIDO. Tlopor xoarymsuuum u
KPUTHYECKOE 3HAYECHHE NIEKTPOKMHETUYECKOTO MOTEHIMalIa ¢ TOYkH 3peHus Teopun JIJIDO.
3aBUCUMOCTh TOpPOTa KOAryJlslMM OT pa3Mepa U 3apsja Koaryaupyrouiero noHa. Koarymsmus
CIWIIBHO U cna0o 3apspKeHHbIX 30jeil. KoHlleHTpalMoHHas M HEWTpaM3allMOHHAs KOaryssius.
O6ocnoBanue npasuia lynene-I'apnn u xputepust Diinepca-Kopda B Teopun JJIDO. Ssnenue
«HETPaBUJIBHBIX» PAJIOB IIPU KOATYIISALIUH.

5. 3aBUCHUMOCTbH CKOPOCTH KOAryJISIIUU OT KOHILIEHTPALUU 31EeKTpoiauToB. KnuHetnka OpicTpoit
koaryssnun 1o CMoryxoBckoMy. OCHOBHBIC TOJIOKEHHSI TEOPUH MEICHHONW Koaryisiuu (Dykce).
Opro- ¥ mnepukuHeTHyecKas Koarymsanus. OIoKymsauus, TeTepoKoaryiIsiuus, anarysasiuus.
[IpumeHeHne KOarynssHTOB U (JIOKYISHTOB Ul OUUCTKU BOBI.

6. Anpozonu. Knaccudukamnus a’sposolield Mo arperaTHOMY COCTOSHUIO YacTHI] JUCTIEPCHOU
¢da3pl. MeTonpl MOydeHHUs a’po3oJield. MOJeKyIIpHO-KMHETHYECKHE CBOWCTBA a’pO30JIeil.
Oco0OeHHOCTh 3JIEKTPUYECKUX CBOWCTB a’p030Jiei, MPUUYMHBI BO3HUKHOBEHHS 3JIEKTPUYECKOTO
3apsifia Ha MOBEPXHOCTH yacTull. PakTopbl YCTOWYUBOCTH a’po3oseil. CrnocoObl U 0cOOEHHOCTH
paspymieHust  a’posoJieil. [Ipaktuueckoe wucnosib3oBaHue al’pos3osieil. Posib  asposoneld B
3arps3HEHUU OKPYKaroUed Cpeibl.

7. Owmynbecuu. Knaccudukanus, omnpeneneHue TUNa SMYIBCUU M CTEHNEHH JUCIEPCHOCTU
Karesb JucnepcHoil (aszpl. OMynbratopsl, npuHimn Beioopa [TAB mis ctabunuzanuu npsMbiX U
oOpatubix smynbcuid. IlpaBuno bankpodrta. Ponmp  I'JIb monekynsr [TAB B crabunuzanuun
smynbscun. Obpaimenue a3 B amynbeusax. OakTopsl cTabMIM3ALUN SMYIbCHI. MeToAbl TOTydeHHs
U pa3pyuieHus sMynbcuil. [IpakTuueckoe npuMeHeHHe 3MYIIbCHIl.

8. [Tensr. Ctpoenue neH, ux knaccupukanus. Kparnocts nen. IlenoobpazoBaTenu nepBoro u
BTOPOTO psiia. 3aBUCUMOCTh YCTOWYMBOCTH IE€HBI OT KOHILIEHTpALMU NeHooOpa3zoBatens. BrnusHue
ANIEKTPOJIUTOB Ha TMeHooOpasytomyo crnocoonocts I[TAB. Ilennbie tuienku. ®Daktopsl
ycroiunBoctd meH. [lonstue o depHbIX miueHkaX. CrnocoObl MOMYYEHHs] U pPa3pyLICHUS TEH.
IIpakTyeckoe NpUMEHEHHUE TIEH.

Kpumepuu oyenku (6 bannax):

- «4 banna » evicmagnaemcs cmyoenmy, eciu cmyoeHm Odjl NoJHbvle, pa36epHymble Omeemsvl Ha
8ce meopemuyeckue 60npocsl, NPOOEMOHCMPUPOBAL 3HAHUE QYHKYUOHATLHBIX 803MONCHOCTEL,
MEPMUHONL02UU, OCHOBHBIX 2NEMEHNO8, YMEHUE NPUMEHAMb MeopemuiecKue 3SHaHus npu
8bINOJIHEHUU NPAKMUYECKUX 3A0AHULL;

- «3 bannay bICMABNAEMCs CMYOEHMY, ecliu CMYOeHm PACKPblll 8 OCHOBHOM meopemuiecKue
80NPOCHI, 0OHAKO OONYWEHbl HEMOUYHOCIU 6 ONpedeNeHUY OCHO8HbIX noHamutl. Ilpu
8bINOJIHEHUU NPAKMUYECKOL Yacmu padomul OONYujeHbl HeCyuecmeenHble OuUOKU,
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- «2 bannay 6bICMABIAEMCs CIYOeHMY, eClu NPy omeeme Ha meopemuiecKue 0npocyl
CMYOeHmMoM OONYWeHO HECKOIbKO CYUWeCMBEHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHBIX NOHAMUL.
Jlocuxa u nonnoma omeema cmpaoarom 3amMemHbIMU U3bAHAMU. 3amemHbl Npobevl 6 3HaHUU
OCHOBHBIX Memo0o8s. Teopemuueckue 60NPOCHl 8 YEIOM U3NOHCEHbl OOCMAMOYHO, HO C
nponyckamu mamepuana. Mmeomcs npuHyunuaibHvle OuuoKy 6 102uKe NOCMpoeHusi omeemad
Ha eonpoc. Cmyoenm He pewiu 3a0a4y Ui npu peueHuy Oonyujersl cpyovie ouuoKu,

- «0-1 6anny evicmasngemcs cmyoenmy, eciu omeem Ha meopemuyecKue 80NnpPocsl
ceudemenbcmayem 0 HeNOHUMAHUU U KpAatiHe HeNnOoIHOM 3HAHUU OCHOBHBIX NOHAMULL U MemOo008.
ObHapyscusaemcs omcymcmeue HA8blKo8 NPUMEHEHUs MeoPemuyecKux 3HaHul npu
8bINOTHEHUU NPAKMUYECKUX 3A0AHUI.

MHUHOBPHAYKU POCCUN
®I'BOY BO «BAILIKUPCKUN T'OCYJJAPCTBEHHBIN YHUBEPCUTET»
XUMUYECKUI ®AKYJIBTET
KA®EJIPA BEICOKOMOJIEKYJISIPHBIX COEJIMHEHUI U OBILEN XUMUYECKOM
TEXHOJIOT'1
ILi1an odopmieHus 1abopaTopHOi padoThI
no qucruiinae KoJjutonaHas XxumMus

HazBanue na6opatopuoii padotsr (JIP)

Ienu npoBenenus gabopaTopHOM pabOTHI

Onucanue xo/1a IpoBeICHUS pabOTHI

O06paboTKa IKCTIEPUMEHTAIBHBIX TAHHBIX

[TocTpoenre HEOOXOAUMBIX TPAPHUKOB (TTPH YCIOBHUH UX HEOOXOAMMOCTH )
BriBoanl.

Kpumepuu oyenxu (6 bannax):

- «2 6anN08» BbICMABIAEMC CMYOeHmY, ecau cmyoenm ogopmun JIP 6 nornom coomeemcmeuu ¢
NPeOCmMAasieHHbIM NAAHOM, NOJLYYEeHbl NPABUIbHbLE IKCHEPUMEHM AIbHbLE OAHHbLE, BbIBOObL
000CHOBaHYI;

- «1 6anna» evicmasnsiemcs cmyoeHmy, eciu cmyoeum ogopmun JIP 6 nonnom coomeemcmeuu ¢
NPeOCmAasieHHbIM NIAHOM, NOJLYYEHbl IKCNEPUMEHMAIbHbIE OAHHbLE C HE3HAYUMETbHbIMU
owubKamu, 861860061 0O0CHOBAHDYL,

- «0 6annos» evicmasnsemcs cmyoenmy, ecau ogpopmnenue JIP ne 6 coomeememeauu ¢
NPeOCmasieHHbIM NAAHOM, NOJLYYEeHbl IKCNEPUMEHMANbHbLE OAHHbBLE C 3HAYUMETbHLIMU OWUUOKAMU,
npU HANUCAHUU 86180008 OONYULEHbl 3HAUUMENbHbIE OUUOKU, OOHAPYICUBAEMCL OMCYMCMEUE
HABBIKOG NPUMEHEHUSI MeOPemU4eCcKUX 3HAHULL NPU 6bINOIHEHUU NPAKMUYECKUX 3A0AHUIL.

MHWHOBPHA YK POCCUU
®I'BOY BO «BALLIKUPCKUI T'OCYIAPCTBEHHbBI YHUBEPCUTET»
XUMHWNYECKHNI ®AKYJIbTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN U OBLLEN XUMHWYECKON
TEXHOJIOT' U

3K3aMeHaHI/IOHHBII>'I OWJIET COCTOUT M3 3 TCOPCTUUCCKUX BOIIPOCOB. Crucok BOIIPOCOB K 9K3aMCHY
MPUBCACH HUXKC.

Bomnpocsl k 3x3amMeny
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IO JUCHMITIIMHE KOJ’[J’[OH}IH&H XUMHUA

OcoObie cBOKCTBA KOJUIOUIHOTO COCTOSTHUS. OCHOBHBIE MPU3HAKN 0OBEKTOB KOJUIOMIHON XUMUH.
Knaccugukanus 1ucnepcHbIX CHCTEM.

OCHOBBI TEPMOJIMHAMUKHN MOBEPXHOCTHBIX siBJICHUH. CryIeHne TepMOJAUHAMUYCCKUX (PYHKIIUN B
IIOBEPXHOCTHOM CJIOE.

Buyrpennee gaBieHue, ero cBs3b ¢ TOBEPXHOCTHBIM HATSHKEHUEM U IPYTUMU MAKPOCKOITMYECKUMHU
XapaKTEPUCTHUKAMHU BEIIECCTB.

BnusHue TtemrepaTypbl Ha TEpMOJMHAMUYCCKHE (DYHKIMU IOBEPXHOCTHOTO CIJIOSI B YHCTHIX
OJTHOKOMITOHEHTHBIX JKUJIKOCTSAX Ha TPaHUIIe C COOCTBEHHBIM ITapOM.

[ToBepxHocTHOE HaTshKeHUEe. OnbIT Jronpe. @akTOphl BAUSIONINE HA TIOBEPXHOCTHOE HATSHKCHHUE.
Mexda3Hoe HaTSHKEHHE Ha TOBEPXHOCTH pasfieia HaCBIIIEHHBIX pPAacTBOPOB JBYX B3aUMHO
OTPAaHUYEHHO PACTBOPUMBIX )kuaAkocTer. [IpaBuino AHTOHOBA.

CBoOoiHas sHeprus TBepAbIX Tei. Crnenuduka nposiBICHUS.

Kanunnsproe nasnenue. 3akon Jlamnnaca.

3aBUCUMOCTh  JIaBJICHHWsI  HACBHIIIEHHOTO Tapa OT KPUBU3HBI  TIOBEPXHOCTH  paszfena
cocymecTBytomux ¢a3. 3akon Tomcona-KenpBuHa.

CraTtuueckne METO b OTIpeiesIeHHsI (M3MEPEHUST) ITOBEPXHOCTHOTO HATSDKECHHS.

[TonycTaTnyeckne METOIbI H3MEPEHUS TIOBEPXHOCTHOTO HATSKEHUS.

Or1reHKa MOBEPXHOCTHOM SHEPTUH TBEPJIBIX TEJ.

Binsinue HEOTHOPOJHOCTH M IEPOXOBATOCTH TBEP/BIX TOBEPXHOCTEW HA CMAYMBAHHUE.
TepmonHaMuYecKre yCIOBHsSI CMAUMBAaHUS M PACTEKaHUsl HA TBEPABIX M JKUJKHX IMOBEPXHOCTSIX.
KonnuecTBeHHbIE KpUTEPUU CMAYMBAHUS.

IMuapodunbsHbie ¥ ruapoPoOHBIE MOBEpXHOCTH. M30MpaTenbHOe CMayBaHUE.

['ucrepesuc cMmaunBaHus.

BriBox ancop6imonHoro ypasHenus ['u66ca.

I[TAB u IIMB Ha pa3HbIX MeX(a3HbIX NOBEPXHOCTAX. [IpaBWiIO ypaBHHUBaHUS TOJSIPHOCTEH
Pebunnepa.

[IpeacraBnenue o ruapodunbHO-MHNOPIBHOM Oaance mojekyn [TAB.

Pabota agcop6iuu. [IpaBmino Tpayoe-/{rokin0, ero TeopeTuieckoe 000CHOBaHHE.

YcnoBus npumenuMocTu nipaBuiia Tpayoe-loxino. O6pamenne npasuia Tpayoe-/lrokio.
Knaccudukamus [TAB mo monexynspaomy crpoenuto. [Ipumepsr [TAB.

Knaccudukanus [IAB nmo Mexanusmy neiicTBus (cMauuBaTeid, JUCIEPraTopbl, CTaOUIN3aTOPHI,
MOIOIIIME CPE/ICTBA).

[loBepxHoctHast aktuBHOCTH I[IAB. Pacuer nOBEpXHOCTHON aAKTMBHOCTM MO H30TEpME
IMOBEPXHOCTHOI'O HATSKEHHUS.

Pacyer wu3oTepMbl ancopOuMM MO H30TEPME TOBEPXHOCTHOTO HaTshkeHusa. OmpeneneHue
MOJIEKYJIApHBbIX KOHCTAHT [TAB.

Crpoenue aacopOunonnsix cioeB [TAB. ['a3000pa3nebie, xuakue u TBepAble TuieHku [TAB.
JIByXMEpHO€ COCTOSIHME BEIIECTBA B TOBEPXHOCTHOM CJIOE€. Y PAaBHEHHUE JAIBYXMEPHOTO COCTOSHUS.
DKcrepuMeHTallbHas TPOBepKa ypaBHEHUs aacopOiuu ['ud0ca.

Pacuer monekynsipubix KOHCTaHT [IAB 1o ypaBHEHHIO IBYXMEPHOTO COCTOSIHUS BEIIECTBA.
Vpasaenue [IumkoBckoro. ®uU3nuecknii CMbICI KOHCTAHT ypaBHeHHs LIIUKoBCKoOro.

Cas3pb ypaBHenuil lIumxkosckoro u Jlenrmropa.

OcobenHocTH afcopOLMK HOHOB U3 PACTBOPA HA TBEPIOH MOBEPXHOCTH.
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60.
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JInopunmzanus u muododbusanus moBepxHocTe, mpumenenue [IAB ans ynpasnenus npoueccamu
CMauMBaHMUSL.

Bnusiaue apcop6unonnsix cinoeB [IAB Ha cMaunBanue.

KomnonHo-XxumMuaeckue 0CHOBBI (pIoTaIuy.

DNEKTPOKUHETUYECKUE SIBJICHUS: AIEKTPOPOpe3, NIEKTPOOCMOC, MOTEHIHUANIbl CEAUMEHTAluu U
IIPOTEKAHHUS.

Cospemennast reopus ctpoeHus 9C mmopoOHbIX 3051€H.

W3mepenue u pacueT 2JIEKTPOKMHETHMYECKOIO IOTEHLMajda. YpaBHeHue ['enpMmrosnbiia-
CMOI1yX0OBCKOTO.

Huddysnas yacte I2C s cuibHO U €i1a00 3apsiKEHHBIX TOBEPXHOCTEH.

Bnusinue naauddepeHTHbIX 31eKTpOoIUToB Ha cTpoeHue JJOC u BenuunHy 31eKTPOKUHETUYECKOTO
rnoreHuuana. YpasHenue Hukonbckoro.

Brnusane  cnenmduueckoit  aacopOruu MOHOB  MHAM(DQPEPEHTHBIX  AJIEKTPOJUTOB  HA
ANIEKTPOKUHETUYECKUH U TEPMOAMHAMUYECKUN TOTEHIIUAIIBI.

Brnusiane nHennauddepeHTHIX 1ekTpoiauToB Ha ctpoenue JIDC. [lepesapsika mMOBEpXHOCTH.
@DaxTophl, BIUSIOLINE HA BETUYUHY IEKTPOKUHETUYECKOTO MOTEHIHAIA.

[IpakTHueckoe NprUMEeHEHNE IEKTPOKUHETUUECKUX SIBICHUM.

OCHOBBI TEPMOJMHAMHUKH AMCIIEPCHBIX cucTeM. PaboTa 00pa3oBaHUs 4acTUIbI AUCIEPCHON (ha3bl
P TUCHIEPTUPOBAHNHN U KOHJICHCAIIUH.

OCHOBBI TEPMOJAMHAMUYECKON M KHHETHYECKOW Teopuwm oOpazoBaHHs HOBOW ¢a3bl mo ['mbOcy-
®dosbMepy (FOMOTEHHOE 3apO/IbITIIc00pa30BaHHE).

['eTeporenHoe oOpas3oBaHue 3aponbliieii HOBOW ¢aszpl. Ponb cMaunBaHUs B CHUKEHUU DPAOOTHI
00pa3zoBaHust 3apoIbITIeH HOBOU (pa3kbl.

OuncTKa KOJUIOUIHBIX cucTteM. [{uanus. Dnekrpoauanus. YabTpaduabTparus.

MeToipl KOHAECHCAIMOHHOTO OOpa30BaHUs AUCIEPCHBIX CHCTEM. YCJOBHS, HEOOXOIUMbBIE s
noJtyueHus TMo(poOHBIX 30J1€H MOCPECTBOM XUMHUUECKOH peakiuu. CTpoeHrne MULIEIL.

[IyTu ynpaBieHUs CTENEHBIO TUCIEPCHOCTH MPH MOTYYEHUU KOJUIOMIHBIX CUCTEM.

Kputepuu PeOunnepa u Pebunnepa-lllykuna caMompon3BOJIBHOTO JUCIEPTUPOBAHUS OOBEMHBIX
(a3 npu 006pa3oBaHUU JTHO(DHUIBHBIX 30JICH.

JlucniepcHbie CUCTEMBI BOIM3M KPUTUYECKOM TOUKH (KPUTHUECKHE SMYIBCHH).

JlucniepraiiuOHHbIE METObI MOTYUYECHUS KOJUIOMIHBIX CUCTEM. AJCOPOLIMOHHOE BIMSHUE CPEbl HA
MEeXaHUYECKUe CBOICTBa TBepAbIX Ted — dh ekt Pedunaepa. [loHnzurenu mpouyHOCTH.

[lenTu3anus Kak MeETOJ TMOJYyYEHHUS KOJUIOMIHBIX CHCTEM. YCJIOBHUS PABHOBECHUS MEXKIY
MpolieccaMy MeNTU3aluK U arperupoBanust. Busiel nentuzanuu.

Munennoo6pa3oBanue B BOAHBIX M HeBOJAHBIX cpernax. KKM. Meroasl ee ompenenenus. Touka
Kpadra.

daxropsl, Brustomue Ha KKM (uinHa paaukana, npupoja nosnspHoi rpynnst [IBX, snextposinTsl,
Temmeparypa u 1p.).

Counrobunu3anus B MpsIMbIX U 00paTHBIX Mulle/uiax. [Ipaktudyeckoe npuMeHeHHe COMO0MITN3AIIH.
CenuMeHTallMOHHAS U arperaTUBHas yCTOMYUBOCTD TUCIEPCHBIX cucTeM. PakTOphl, BIUAIOINE HA
CEIMMEHTAlMOHHYIO YCTONYNBOCTD.

IIpoueccel, Beayle K HApyILEHUIO arperaTUBHON YCTOMYNBOCTH TUCIIEPCHBIX CUCTEM.

@DakTOphl arperaTUBHON yCTONYMBOCTH JIUCIIEPCHBIX CUCTEM.

D¢ ekt ['166ca 1 Mapanronun-I'udboca kak hakrop cTabMIN3aIUK [I€H U AIMYIIBCHI.
CrpykTypHO-MexaHHueckuii 6aprep o Pebunepy.

. PacknunuBaroniee nasnenue no /[epsruny.
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2.
3.

DNeKTpOoCTaTUUECKasl COCTABIISIIONIAs PACKIIMHUBAIOILIETO JJaBJICHHUSL.

MexMOoeKyIsIpHbIe B3aMMOJEHCTBUS B AMCIEPCHBIX cHcTeMaX. MOoJIeKysipHas COCTaBJIAIOIIAs
PACKIMHUBAIOLIETO JaBJICHUS.

@dakTop CTa0MIU3AIUH AUCIEPCHBIX CHCTEM - THIPOAMHAMUYECKOE COMPOTHBIICHHE MPOCIOUKU
CpeaBbl.

Teopus ycroituuBoctu u koarynauuu 1JIPO.

Oco0eHHOCTH KOaryJISAIHUA 30J1eH dIeKTpouTaMu. X oObsicHeHue ¢ Touku 3penus teopun JJJIDO.
[Topor koarynsiuuu ¢ Touku 3penus Teopuu JJIDO.

Helitpanu3zannoHHas 1 KOHIEHTPALMOHHAs KOAryJIsALUs.

[IpaBuno Ilynbue-I'apan u xpurepuit Diinepca-Kopda. 1x oObsicHeHHE ¢ TOYKU 3pEHUS TEOPHUH
JJIDO.

SIBneHne HENPaBUIBHBIX PAJOB NPU KOAryJISALUN 30JIEH.

Kuneruka koarymsmuu. YpaBaenue CMoJIyXoBCKOT0. beicTpas 1 MeuieHHas Koarysius.
3aBUCUMOCTb CKOPOCTH KOATYJISILIMK OT KOHIIEHTPALMK JIEKTPOJINTA.

Anpo3zonn. OcoOeHHOCTH UX CTPOEHUS U CBOMCTBA. MeTo bl pa3pyllieHus: adpo30JIeH.

Omynbscuu. CTpoeHue, yCTOMYUBOCTh, METObI ITOJIY4EHHS. DMYJIBraTOPhI.

Oo6pamenue a3 B smynbcusx. [Ipasuno bankpodTa u ero B3aumocsszs ¢ Benumannaoi ['J1b.

[Tens1. CTpoenue, yCTOMUNBOCTh, METO/IbI TTOJTYUYEHHUS.

MHWHOBPHAYKHU POCCHUU
®I'OY BO «BAILIKMPCKUI TOCYJAPCTBEHHBI YHUBEPCUTET»
XUMHYECKUI ®AKYJIbTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJJMHEHUI 1 OBILENA XUMUYECKOI
TEXHOJIOT'MH

AK3AMEHAIIMOHHBIN BUJIET Nel
no qucuuiuinHe Kosonanas xumus

Hanpasnennel8.03.01 «XuMuyeckas TEXHOJIOTUDY
Hamnpasnennocts TexHonorus u nepepaboTka MmoJuMepoB

OcoOble cBOMCTBA KOJJIOUTHOTO cOCTOsIHUA. OCHOBHBIE MMPU3HAKK 00BEKTOB KOJUIOUIHON XUMUU.
Pa6ora agcop6uuu. [IpaBuno Tpay6e-/lrokio, ero Teopernueckoe 000CHOBAaHUE.

MeToibl KOHACHCAIMOHHOTO OO0pa30BaHUs AUCIEPCHBIX CHCTEM. YCJOBHS, HEOOXOIUMbBIE s
noJtyueHus TMo(PoOHBIX 30J1€H MOCPECTBOM XUMHUUECKOH peakiuu. CTpoeHrne MUIIEIL.

3aBeayromuii kagenpoii Kymum E.N.
(moamnuce) (®.1.0.)

Kpumepuu oyenxu (¢ 6annax):

- 25-30 6annoe svicmasnsiemcsa cmyOeHmy, eciu cmyOeHm Oajl NoaHble, pa3eepHymuyle
omeemvl Ha 6ce meopemuiecKue 6ONPOCcyl buiema, nNpoOeMOHCMPUPOBAL 3HAHUE PYHKYUOHATbHBIX
803MOJCHOCHELL, MEPMUHOTIOUU, OCHOBHBIX IEMEHMO8, YMEeHUe NPUMEHAMb meopemuiecKue
3HAHUA NPU GLINOTHEHUU NpaKkmuyeckux 3aoanuti. Cmyodenm 6e3 3ampyoHeHul Omeemusl Ha 6ce
00ONoHUMeNbHblIE BONPOCHL;
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- 17-24 6annoe svicmasnsiemcsi cmyoeHmy, eciu Cmyo0eHm pacKkpblil 8 0CHOBHOM
meopemuyecKue 0NPOCsl, 0OHAKO OONYUeHbl HEMOYHOCIU 8 ONpedesieHUl OCHOBHBIX NOHAMULL.
IIpu omeeme na OononHumenbHbIE BONPOCHI OONYUEeHbL HeDOIbUIUE HEMOYHOCTU,

- 9-16 6annoe évicmasnaemcs cmyoenmy, eciu npu omeeme Ha MeopemuiecKue 60npocyl
CMYOeHMOM OONYUWEHO HECKOILKO CYUWEeCNBEHHbIX OUUDOK 8 MOIKOBAHUU OCHOBHBIX NOHAMULL
Jlocuxa u nonnoma omeema cmpaoarom 3aMemHbIMU U3bAHAMU. 3amMemubl npobevl 6 3HAHUU
OCHOBHBIX Memo0os. Teopemuueckue 60NPOCHI 8 YeI0M U3NOHCEHbl OOCHAMOUHO, HO C NRPONYCKAMU
mamepuana. Umeromes npunyunuaibHbie OWUOKU 8 102UKe NOCMpOeHUs 0meema Ha 60NPoc;

- 1-8 fannoe svicmasnsiemca cmyoenmy, eciu omeem Ha meopemuyecKue 0NPOCyL
ceudemenbCcmeyem 0 HeNOHUMAHUU U KpatiHe HenoaiHOM 3HAHUU OCHOBHbIX NOHAMUL U MEMOO08.
ObHapyscusaemcs omcymcmeue Ha8blkos NpuUMeHeHus meopemuyeckux 3Hanui Cmyoenm He cmoe
omeemums Hu Ha 0OUH OONOJHUMEbHBIL BONPOC.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue TUCHUITUHBI
5.1. IlepeyeHb OCHOBHO¥ U 0TOJHUTEIbHON y4eOHOH JIUTepaTypbl, He00OX0AMMOM A5
OCBOCHMS THCIUIIHHBI

a) OCHOBHAaf JiUTeparypa:
1. Myxun E.JI. Komnmoupnas xumusi :yueOHUK s YH-TOB U XMMHKO-TEXHOJIOT.BY30B
/E.1.1Iykun, A.B.Ilepriosa, E.A. Amenun — M.:Beiciras mkosa, (1992, 2002, 2004, 2012) c.
2. 3umoH, Anarommii laeimoBud. KosmowmHas xumus : y4e0.1is By3oB / A. JI. 3umon, H. ©.
Jlemenko ; MoCKOBCKasi TOCYIapCTBEHHAS] TEXHOJIOTHYECKas aKaJleMusi .— 3-€ W311., JOIL U HCIIP.
— M. :Arap, 2001 .— 320 c. : wn. — bubmumorp.: ¢. 312 .— Ilpenm. ykas.: c. 313 .— ISBN
5892181278
3. 'enbpman, M. U. Kommonnnas xumus [DnekTpoHHBIN pecypc] : yueonuk / M. U. I'enbdman, O.
B. Kosanesuu, B. I1. FOctpatoB .— U3x 6-¢, crep. — CIIG6. : Jlanp, 2017 .— 336 c. — (YueOHUKH
i By30B. CrieninanbHas JTUTeparypa) .
JlocTym K TEKCTY AJIEKTPOHHOTO M3JaHMsI BO3MOXKEH uepe3 DIEeKTPOHHO-OUOIMOTEUHYIO CUCTEMY
U30aTeIbCTBA "Jlaup" — ISBN 978-5-8114-0478-0 —
<URL:<https://e.lanbook. com/book/91307#b00k name>>.
4. Bonkxo, B. A. Kommounnas xumusa. IloBepXHOCTHBIE SIBICHHUS U JAUCIEPCHBIE CHCTEMBI
[DnekTponHbIii pecypc] : ydueOHoe mocobme / B. A. BonkoB .— W3n. 2-e, ucnp. — CaHKT-
[TerepOypr :Jlanp, 2015 .— 672 c. — (YueOHuku 11 By30B. CrieniuaibHast JIMTepaTypa) .
JlocTym K TEKCTY AJIEKTPOHHOTO M3JaHMSI BO3MOXKEH uepe3 DIEeKTPOHHO-OUOIMOTEUHYIO CUCTEMY
U31aTeIbCTBA "Jlanp" — ISBN 978-5-8114-1819-0 —
<URL.:http://e.lanbook. com/books/element php?pll_id=65045>.
5. IlpakTuKyM MO KOJJIOMTHOM XMMHUU [DIEKTpOHHBIN pecypc] : yudebHoe mocobue / M. W.
I'enpdman; H. B. Kupcanora; O. B. Kosanesuu; O. B. Canumesa .— CII6. : Jlans, 2005 .— 256 c.
— (Yuebnuku ans By30B. CrienuanbHas aureparypa) .— JloCTyn K TEKCTY JIEKTPOHHOTO M3AaHUS
BO3MOJKEH uepe3 DJIeKTPOHHO-OMOIMOTeuHyo cucreMy uznarenbcrsa "Jlanwp" .— ISBN 5-8114-
0603-7 .— <URL.:http://e.lanbook.com/books/element.php?pll_id=4033>.

0) AOMOJIHUTEIbHASA JINTepaTypa:
1. TIpakTukyM MO KOJUIOMJAHON XMMHHU (KOJUIOWIHAS XMMHS JIATEKCOB U MOBEPXHOCTHO-aKTUBHBIX
BEIIECTB) : y4. TOCOOME AJIsi CTY/IEHTOB XUMHUKO-TEXHOJIOTHUY. crell. By30B / mon pexa.P.D.Heiimana
.— M. : Beicmas mxona, 1972 .— 176 c.
2. BepexxnukoB , B. H. Komnmounnnas Xxumusi moBEepXHOCTHO-AaKTUBHBIX BEIIECTB [DIEKTPOHHBIN
pecypc] : yaebHoe mocobue / B. H. Bepexuukos , 1. U. I'epmameBa , M. 1O. Kpeicun .— CaHkT-
[TetepOypr : Jlaup, 2015 .— 304 c. — (YueOuuku 171 By30B. CrienpanbHas JIUTEpaTypa) .
JlocTymn K TEKCTY AJIEKTPOHHOTO M3JaHHSI BO3MOXKEH uepe3 DIEKTPOHHO-OUOIMOTEYHYIO CUCTEMY
U31aTeIbCTBA "Jlanp" — ISBN 978-5-8114-1929-6 —
<URL.:http://e.lanbook. com/books/element php?pll_id=64325>.
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3. bane3un, Crenan AdanacbeBuu. [IpakTukym mo ¢usuueckol u KoutougHoW xumuu : [lis
TeJ.MH-TOB TI0 XUM.HOHoJor.cren. — 5-¢ nmepepad. — M. : Ilpocsemenne, 1980 .— 272c¢. : wt. —
bub6mumorp.:c.270 .— 0.60.

4. Tepsusi, T. B. ®usudeckas U KOJUIOHIHAS XUMHEsI [ DIEKTPOHHBIN pecypce] : yuel. moccodue / T.
B. Tep3usn ; Ypanbckuii ¢enepanbubiii yH-T uM. niepBoro IIpesunenta Poccuu b. H. Enprinna .—
ExatepunOypr : Uzn-Bo Ypanbsckoro yu-ta, 2012 .— 108 c.

JIOCTYN K TEKCTYy 3JIEKTPOHHOTO M3IaHWs BO3MOXKEH 4epe3 DIEKTPOHHO-OMOIUOTEUHYIO CHCTEMY
«YHUBEpCUTETCKAS oubmmorteka online» —
<URL:http://biblioclub.ru/index.php?page=book&id=239715&sr=1>.

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «AHTepHET» N
NMPOrpaMMHOro odecreyeHnsi, HeOOXOAMMBbIX J1JI51 OCBOEHH S UCIHUNIMHBI

1. Dnekrponnas 6ubnmoreunas cucrema «Ob baml ¥y - https://elib.bashedu.ru/
o6ubnuoreka

2. DOnekTpoHHas OuOIMOTEYHass cucrema OHJIAHH» -
https://biblioclub.ru/

3. DaekTpoHHas OMOIHOTEUHAs CHCTeMa u3aTeabcTBa «Jlanpy - https://e.lanbook.com/

4. DnexTpoHHBIH Katanor bubmuorexku baml'V - http://www.bashlib.ru/catalogi/

5. YuuepcanbHass ba3pl nmanHbix EastView (mocTynm K 3l€KTpOHHBIM HAaydyHBIM >KypHallam) -
https://dlib.eastview.com/browse

6. Hayunas snexktponHast 6ubnuoreka - elibrary.ru (IOCTyH K 3JIEKTPOHHBIM HayYHBIM KYypHAajam)
- https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade./{orosop Ne 104 ot 17.06.2013 .
JIunen3uubeccpoyHbIe

8. MicrosoftOfficeStandard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. JTunien3unbeccpoyHbie

9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

«YHHMBEPCUTETCKAs

6.MarepuajbHO-TeXHUYECKAs1 0a3a, HeOOX0AUMAsI VIS OCYIeCTBJIEHHSI 00Pa30BaTEJIbHOI0

npoiecca no JMCUMUIINHE

HaunmeHnoBanme OCHAIIEHHOCTD CIIeHHATBHBIX IlepeyeHb JMLIEH3HOHHOT O
CreHAJIbHBIX NOMeIIeHUH U MOMeIIeHU I NMPOrpaMMHOI0 o0ecrneYeHusl.
NOMeLIeHUH U CaMOCTOSTEJbHOI PadoThI PexBU3NTHI NOATBEPKAAIOIIETO

HOMeI[leHHﬁ IJIA JOKYMEHTA

CAMOCTOSTEJIbHOM

padoThl
1. yueOnasi ayauropus Aynutopusi Ne 405 1. Windows 8 Russian. Windows
i 0 npoBeaeHust | YueOHas MeOelb, yaeOno-Harmsiausie | Professional 8 Russian Upgrade. Torosop
3aAHATHH mnocoous, JIOCKa,HOYTOYK,MyIbTHMEAHA- Ne 104 or 17.06.2013 1. Jlnneusuun
JIEKIMOHHOT0 THUIA: npoektop Mitsubishi XD3200U, »skpan c OeccpodHbie
aymuropust  Ne 405 | 3JIeKTpOTIPUBOIOM 300*400cm Spectra | 2. Microsoft Office Standard 2013
(xumpax kopryc), | Classic. Russian. JforoBop Ne 114 or 12.11.2014 r.
ayauTopus Ne 311 Aynutopus Ne 311 Jlutien3un OeccpouHbie
(xumpax Kopiryc), | YaeOHas MeOeTb, yaeOHO-HaT IS AHBIE
ayuTOpUs Ne 310 | mocobus, JIOCKa, HOYTOYK,IIPOEKTOP
(xumpax koprryc), | Mitsubishi XD 600U, 9KpaH c
ayauTOpUs Ne 305 | anexrponpuBogom Projecta 183*240cm Matte

(xumak kopryc).

2. yueOHas1 ayiMTOPHS
st NpoBeleHUst
3aHATHH
CEeMUHAPCKOI0 THIIA:
maboparopust Ne 121

white.

Aynuropus Ne 310
VYyebHas MeOeb, yaeOHO-HaT IS HBIS
mocoOusi, JIOCKa, HOYTOYK,MYJIbTHME/IHA-

npoektop  Mitsubishi EW230ST,
"actenHbld Classic Norma 244*183.

9KpaH
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(xumdak KOpIYC),
nmaboparopust Ne 407
(xumpax
KOpITyC),J1abopaTopus
Ne 412 (xumdax

KOpITyC).

3. y4eOHas
ayauropusi s
NpoOBe/IeHUs
rPYNNOBBIX u
WHIHUBUY ATBHBIX
KOHCYJIBTAIUIA:
aynmutopuss  Ne 405
(xumcak KOpIyc),
ayJIUTOPHs Ne 311
(xumcak KOpIyc),
ayaAuTOpUs Ne 310
(xumcak KOpITYC),

ayJUTOPHUS Ne 305
(xumdak kopyc).

4. yueOHas
ayauTopust st
TEeKyLIero KOHTPOJIs
" MPOMESKY TOUHO#
aTTecTalUu:
aymutopusi  Ne 405
(xumdaxk KOpITYC),
aymutopuss  Ne 311
(xumdak KOpIYC),
aymutopuss  Ne 310
(xumcak KOpIYC),

aymutopuss  Ne 305
(xumdak kopmyc).

5. noMelueHust
hify £
CaMOCTOSITEIbHOI
padoThI:

yuTanpHbI 3a1 Ne |
(TmaBHBIM  KOpITYC),
YuTanpHbIA 3am Ne 2
(busmar KOpITyC-
y4eOHOE ), YN TATbHBIH
3al Ne 5
(TymMaHUTapHBII
KOpITYC),9UTaTEHBIN
3am Ne 6 (yueOHBIH
KOpITyC),9UTaTbHBIN
3al Ne 7
(TymMaHUTapHBII
KOpITyC),Tab0opaTopHs
No 206  (xumdax
KOpITyC),

mabopatopus Ne 209
(xumpak  Koprryc),
nmabopatopus Ne 419
(xumpak KopIyc).

6. momeleHue VI
XpaHeHus u
NpoQHIAKTHIECKOT 0
00CTy:KHBAHUS
y4eOHOro
000pyI0BaHHUS:
maboparopust Ne 013

Aynurtopus Ne 305
YyeOHast MeOerb, y4eOHO-HaTIISTHBIE
mocodusi, JO0CKa, HOYTOYK,MyJIbTUMEIHa-
mpoekTop  Mitsubishi EW230ST, »skpan
HacteHHbIH Classic Norma 244*183.
JlaGopaTopus Ne 121
VYueOHast MeOerb, y4eOHO-HaTISJHbIC
nocobusi, HabOp XUMHYECKOW  IOCYIbI,
komIuiekT Mebermn BHP, akBamuctwimisaTop,
nocka aymutopHas JIA  (32)3, mocka
knmaccHas/2002r, Mukpockor, Hacoc, PMC
"Honomerpus", WMH(POPMAIOHHBIA  CTEHI,
Bm3kosumetp d=0,54 (10 mir.), BH3KO3HMETp
d=1,16 (5 mr.), mepuomuueckas cUcTeMa
Menneneera (2mrt.), cToa 2-X TyMO., CTON 2-X
TyMO.,lIo/IcCTaBKa-Kadepa.
JladopaTopus Ne 407
Y4ebHast MeOerb, yueOHO-HATIISIHBIC TTOCOOHS,
Ha0Op XMMHUUECKOH NOCYbI, MPUOOp,
YCTaHOBKA.
JlabopaTopusi Ne 412
Y4ebHast MeOesb, yueOHO-HATIISIIHBIC TTOCOOHS,
Ha0Op XMMUYECKOH MOCYbI, Ta30METP
YurtanbHblii 3271 Ne 1
Hay4ublii w  yueOHbIi (oHA, HayyHas
nepuomuka, [IK (MoHOOiOK) - 3 mr,
HeorpannyeHHbId npoctyn k OBC u BJI;
KOJIMYECTBO MOCAJOUHBIX MecT — 76.
YurtanbHbiid 3an Ne2
HayyHbin ©  yyebHbin  ¢oHA, HayyHas
nepvoamka, MK (MOHO6/10K), MOAKAOYEHHBIX
K ceTu UHTepHeT, — 8 LWT., HEOTPaHNYEHHbIV
poctyn K 3b6C n b[J; KonnyecTso NocagouHbIX
mect — 50.
YuranbHbii 320 Ne 5
Hayunesli wu  y4eOHbIi  (QoOHI, Hay4Has
nepuoauka, [IK (monoOmok) - 3 T,
HeorpanmueHHbli goctyn k ObC u B/
KOJIMYECTBO MOCAIOYHBIX MeCT — 27.
YutaabHbli 321 Ne 6
Hayunpli wu  y4eOHbIi  (QoOHI, Hay4Has
nepuoauka, I[IK (monoOmok) - 6 1T,
HeorpanmueHHbi goctyn k ObC u B/
KOJIMYECTBO IMOCag0YyHbIX MecT — 30.
YuraabHblid 327 Ne 7
Hayunplii wu  y4eOHbIi  (QOHI, Hay4Has
mepuonuka, IIK (moHOOMOK) - 5 T,
HeorpanmueHHbi goctyn k ObC um B/
KOJIMYECTBO MOCAIOYHBIX MecT — 18.
JlaGopaTopus Ne 206
YyeOHas Mebenb, yaeOHO-HATIISAHEIC
nocobusi, Memanka MarHuTHas EcoStir
(1.51,300-2000006/MuH, mIaThopma
mam. 120mm,6e3 Harpesa), MeIIanKa
MarautHass [12-6110 (mo 1m, ¢ momorp.
120C), memanka marautHas [19-6110 (o 1,
¢ noxorp. 120C), memanka marautHas I10-
6110 (mo 1m, c¢ momorp. 120C), memanka
MarHuTHas ¢ nomorpeoM  [13-6110M,
MeIlIajlka MarHuTHas ¢ mogorpeBoM [13-
6110M, MHKpOCKON, MHOTO(QYHKIIMOHAIEHOE
yerpoiictBo KyoceraFS-1030MFP, HoyTtOyK
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(xumak koprryc).

HPPavilion, TIPOCKTOP BenQMP612C,
Hoytoyk HP 6820sT2370 17 WXGA,
monurop 19" Samsung 931BWSFVTFT,
cucremubiii 010k IntelCore B komIurekrte,
mamate  NransTS 4G, cryn UCO/uepn/
(6mr.), HOYTOYK ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.

JlaGopaTopus Ne 209
YueOHast Me0erb, y4eOHO-HaT s THBIE
ocoOHsl, KOMIBIOTEP B COCTABE: CHCTEMHBIN
6aoxk  DEPO 460MD/3-540/T500G/DVD-
RW, MOHHUTOP 20" Samsung,
MHOTro() yHKIIHOHAJIbHOE YCTPOICTBO
(npuntep/konup/ckanep) FS-1030 MFR,
NPUHTEP JIa3epHbII MOHOXPOMHBIN Samsung
ML-3310D, OpuduHr mnpucraBka, Kpecio
«IIpectmx», TymOOuKka MOOWIBHAs, CTYJ
"TIpectux", CTON MHUCHM., CTON MUCHM., CTYI
nco

JladopaTopus Ne 419
Vuebunas MeO0enb, y4eOHO-HarJIsI THbIC
rmocoous, MHOro() yHKIIMOHATIbHOE
ycrpoiicteo  HP  Laser,  mnaHIIeTHbIN
xommeioTep Apple iPad 64 GB Wi-Fi +3G
Uepnbiii  A4-1.00IT1,64Ib ¢ yexsowm,
KOIIMPOBAJIbHBIA ammnapar, KONUPOBaJIbHbIN
anmnapar

JlaGopaTopus Ne 013
Kommnekr wmebenmn BHP, Becer GR-120
(120r*0,1mr)  BHyTp.  KajauOpOBKa, C

TIOBEPKOH, HeHTpUudyra OITH-8,
MHOTO(YHKIHOHAIEHOE YCTPOWCTBO
HPLaserJetM1536 DNFMFP

(CE538A)128mb, anexrpomiuTka
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MUWHOBPHAYKU POCCUN

[Tpunoxxenne Ne 1

®I'BOY BO «BAILIKUPCKUN I'OCYJJAPCTBEHHBI YHUBEPCUTET»

XUMUYECKUN ®AKYJIBTET

KA®EJIPA BEICOKOMOIJIEKYJISIPHBIX COEJJMHEHUIA U OBILEN XUMUYECKOM

TEXHOJIOI'M

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

muerniunael Kommmonagas xumusg Ha 3 Kypce B 6 ceMecTpe

O4HadA

(hopma o0yueHHs

Buja pa6orsl

O0neM TUCHUMILIMHBI

O6mas TpynoeMkocTs aucuuruiabl (3ET / gacoB) 5/180

Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MpernogaBaTesem: 26
JIEKIIUHA 32
MPAKTUYCCKUX/ CEMUHAPCKUX -
J1a00PaTOPHBIX 96
Ipyrux (TpyNIoBas, HHIUBUIyalbHAs KOHCYJIBTAINS U UHBIC BUJIBI

yueOHOH esATeIbHOCTH, TIPEyCMAaTPHBAIOIINE PaOOTy 00YJArOIIUXCS C

npenoaaBatenem) (OKP) 1,2

Y4eOHBIX 4acOB Ha CAaMOCTOSATEIbHYIO paboTy oOyuatomuxcs (CP) 16

Y4eOHBIX 4YacOB Ha OJTOTOBKY K

sK3ameny/3auety/ auddepeHuporannomy 3adety (KoHTpos) 34,8

dopma(b1) KOHTPOJIS:
DK3aMeH
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®opma TeKyliero

®dopma U3ydeHHs] MaTepUalIoB: JIEKIUH, OcHoBHas 1 KOHTPOJISL
IIPAKTUYCCKUC 3aHATHS, CCMUHAPCKUEC 3aHATUSI, AOIIOJIHUTCIbHAA 3anaHus 1Mo yCeBacMOCTH
Ne Tema i cozeprarme nabopaTopHbie paboThI, CAMOCTOATEIbHAS auTeparypa, CAMOCTOSTOILHOM (KOJITIOKBUYMBI,
n/m paboTta 1 TPyT0EMKOCTH (B yacax) pexoMeHayemas 50Te CTVICHTOR KOHTPOJIbHbBIE
CTyzeHTaM (Homepa pa YA paboTHI,
U3 CIIMCKA) KOMIIbIOTEPHBIE
Bcero JIK | IIP/CEM | JIP CP TeCTBI 1 T.1IL.)
2 3 4 5) 6 7 8 9 10
Brenenue. OcHOBHBIE 3a1aUu 6 6 OcH. mut-pa 1-5 CamocrosTensHOe ['pynmoBoii onpoc
Y HANpaBJIEHUSA KOJUIOMIHOMN Hom. nmut-pa 1-4 | uzyuenue.  Mertonasl | Tema 1
XUMUHU. OOBbeKThI U3MEPEHUS
KOJUIOUAHOM XUMHH B MOBEPXHOCTHOTO
HaHoxuMmuu. Knaccudukanus HaATSHKEHUS u
JC. KommonaHo-xumMu4eckue YAEIBHOU
OCHOBBI. OxpaHa ITOBEPXHOCTHOM

OKpY)KaroIEen Cpeibl
(poGieMHast JISKITHs).
I'panuma pasmena ¢a3 ee
cunoBoe mozne. CrymieHue
TEPMOIMHAMHYECKHUX
GyHKIHMI B MOBEPXHOCTHOM
cloe, BIMSHUE TeMIepaTyphbl
Ha TEPMOIMHAMHUYECKHE
GYHKIIMM ~ TIOBEPXHOCTHOTO
CIIOSI. [ToBepxHocTHOE
HATSKCHHE u
MEXMOJIEKYIISIPHOE
B3aMMO/ICIICTBUE B
KOHJICHCUPOBaHHBIX  (ha3ax.
MexpazHoe HaTsKeHHE Ha
rpaHuLe JBYX das.
CBoboaHas SHEprus
TBEPJIOTO Tea.

Brnusuue KPHUBU3HBI

DHEPIUsA TBEPABIX TEI
(KOHCIIEKT).




MOBEPXHOCTU Ha paBHOBECHE
B OJTHOKOMITOHEHTHOM
cucteMe. 3akoH Jlammacca.
Kanmumnsipasie SIBJIEHHUSL.
CMauuBaHue.
KonnuaecrBeHnsle
XapaKTEePUCTUKH,
n30uparenTpHOCCMauYuBaHUHE.
Pons CMauYnBaHU B
KAIMAJUISIPHBIX SBJICHUSX.

AnCopOLMOHHOE paBHOBECHE
I'm66ca. TTAB, IIMB, ITHB.
Pabota angcop6muu. Ipasuio
TpayOe-/lrokno0. VYpaBHeHue

[IumkoBCKOTO.
DKCIepUMEHTAIIbHAS
noBepka ypaBHeHusi ['u60ca.
Onpenenenue
MOJIEKYJISIPHBIX KOHCTaHT
ITAB.

JByxMepHOe COCTOSIHUE

I[TAB B aacopOmuoHHOM
cioe. YpaBHEHUE COCTOSIHUS,
CTpOEHHE  aJCOPOIMOHHBIX
cioeB HepacTBopuMbiX [TAB.
[Ipumenenne  I1AB IS
yIpaBieHUs nporeccaMmu
CMAuMBaHMUSI M PACTEKAHMUS.
IM'uapododu3zanus,

TUAPOPUIN3ALNS

noBepxHocTel. OcoOeHHOCTH
MOJIEKYJISIpHOM  aicopOuu
u3  pactBopoB. IIpaBuno
YpaBHUBAaHUS  TOJSPHOCTEH
Pebunnepa. AncopOrust

OcH. mut-pa 1-5
Jon. nut-pa 1-4

CamocTrosiTenbHOe
U3y4EHUeE.
Knaccudukanus u
COBPEMEHHBIN aCIeKT
npumeHenus [TAB.
Accoptument I1AB.
(KOHCTIEKT).

I'pynnoBoi onpoc
Tema 2




ANEKTPOJIUTOB,

n3buparenpHas "
MOHOOOMCHHAs  aJIcOpOIusl.
NoHOOOMEHHUKH. Ponb

oOMeHHO# ancopounmn

OOpa3oBaHne  JHCIIEPCHBIX

CUCTEM. OcHOBBI
TEPMOJMHAMUYECKOM 51
KUHETHYECKOMN TEOPUMU.

O6pazoBanue HOBOM (ha3bl O
I'u66cy-donbmepy.

OcH. mut-pa 1-5
Jon. nur-pa 1-4

CamocrosTensHoe
nzyuyenue. [Ipoueccsl
KOH/ICHCAIIHOHHOTO H
AUCTICPrafuoOHHOro
o6pazosanus JIC B
TEXHUKE, IPUPOLE,

I'pynnosoii onpoc
Tewma 3

JInopunpHble  KOJUIOWJIHBIE TEXHOJIOTUHU.

cucteMbl. TepMoJMHAMUKA. (KOHCIHIEKT).

Obpa3zoBaHue JHOQPHIbHBIX

30JIEH. Kpurepnit

Pebunnepa-l{ykuna.

Kputnueckue OMYJIbCUU.

MunennooOpa3oBaHue u

COJTFOOMIIM3AIUS B PACTBOPAX

[TAB. OUZNKOXUMHUS

moroiero aeiicteusa ITAB.

DIJIEKTPUYECKHE CBONCTBA OcH. mut-pa 1-5 CamocTrosiTesIbHOE I'pynmoBoii onpoc
JUCTIEPCHBIX CHUCTEM. Hom. nmur-pa 1-4 n3yuenune. Meronel | Tema 4
DNEeKTPOKUHETUYEKHE U3y4eHUs

sBiaenusi. Crpoenue J1OC. AIEKTPOKMHETUYECKUX
Hudbdysnonnas yactes JOC SIBJICHUH, HX

Uis  CWIbHO M ciabo MPAKTHYECKOE
3apsSHKEHHBIX TOBEPXHOCTEH. MpPUMEHEHUE.

Bmusane wuaauddepeHTHBIX (KOHCIIEKT).

HenH U PepeHTHBIX
AIIEKTPOJIUTOB u
cnenuduueckoi  aacopOuu
Ha Qo, 5 U S TOTEHIUATBIL.
Crpoenue MULIEIT
T1M0(OOHBIX 30JeH.




YCTONYMBOCTh  JUCHEPCHBIX
cucTeM. ArperatuBHas U
CEIMMEHTAllMOHHAs
ycroiunBocTh.  [Ipormeccsl,
BEIylUIME K  HapyLIECHUIO
arperaTuBHOM
YCTOWYHUBOCTH.
PacknunuBaromee gaBieHue
1o Hepsruny, ero
COCTaBJISIOLIKE. @akTopsl
arperaTuBHOM yCTOMYMBOCTH
JC. OcHoOBBI TEOpUU
KOaryJisiuu JJIDO.
Kuneruka KOaryJsiuH.
[IpaBuno [Iynbue-I'apam,
kputepuit  Dinepca-Kopdoda.
Crabunuzanus  110(HOOHBIX
30JIEH. dakTopsl
CTabMIIN3aLuy.

[Tensl. OMynbcuu. A3p030J1H.
OcoOeHHOCTH CTpPOCHUS |
CBOMCTBA. MeTtoanl
MOJIyUYeHUSI W pa3pyLICHHUS.
MouiekynapHO-KUHETHUECKHE
ceorictea JIC. [uddyzus.
Ocmoc B JC.
CennMeHTalMOHHO-

¢ dy3nOHHOE paBHOBECHE.

11

OcH. aut-pa 1-5
Jon. nur-pa 1-4

CamocrosTenbHoe
n3yudeHue. [1eHsl.

OMynbcuu. A3po30IIH.

IIpumeHeHus B

pa3IUYHBIX 00JIACTAX.

(KOHCHIEKT).
IToaroroBka x
HanHMCaHHUIO TECTa

I'pynnosoii onpoc
Tema 5
Tect

JlaGopaTopHas pabota
«AncopOuus Ha
MOBEPXHOCTHU TBEPJIOE TEJIO -
pacTBop»

13

12

IloaroroBka k
ompocy.
Odopmnenue JIP

WNHauBuyanbHbIi
ormpoc.
Odopmnennas JIP

JIaGoparopHas paboTa
«Ornpenenenne

13

12

OcH. aut-pa 1-5
Jomn. nut-pa 1-4

IloaroroBka k
Ompocy.

NunuBuyansHbIi
OIIpoC.




MTOBEPXHOCTHOTO Odopmnenue JIP Odopmnennas JIP
HaTAXCHUA»

8. | JJaboparopnas pabota 13 12 1 OcH. mut-pa 1-5 [ToaroroBka k NuauBuayanbHbIH
«OmnpeneneHue BI3KOCTH. Hon. nut-pa 1-4 ompocy. ormpoc.

Wzyuenne akTopos, Odopmnenue JIP Odopmnennas JIP
OKa3bIBAOIINX BIIUJAHHUC HA
BA3KOCTB»

9 | JlaboparopHas paboTa 13 12 1 OcH. mut-pa 1-4 [ToaroroBka K WNuauBuayaibHBIT
«TonyyeHne KOJIOUIHBIX OIIpOCYy. oIpoc.
pacTBOPOB» Jon. nut-pa 1-4 Odopmnenue JIP Odopmnennas JIP

10 | JlabopaTtopHas paboTa 17 16 1 OcH. mut-pa 1-4 Odopmenue JIP Odopmnennas JIP
«Ornpenenenue nopora
KOAryJISIIHI Jon. nut-pa 1-4

11 | Jlaboparopnas pabota 17 16 1 OcH. mut-pa 1-4 [ToaroroBka k NHnuBuayanpHBINA
«CequMeHTalnOHHbIN OIIpOCy. OIIpocC.
aHaAJTN3» Jomn. nmur-pa 1-4 Odopmnenue JIP Odopmnennas JIP

12 | JlabopaTtopHas paboTa 17 12 5 OcH. mut-pa 1-4 Odopmienue JIP Odopmnennas JIP
«Qnexrpodopes» Hanucanue KonTposbnas

Jomn. nmur-pa 1-4 KOHTpPOJIBHON paboThl | paboTa
Bcero 1acos: 144 32 96 16




[Tpunoxenue Ne 2
PedTHHI IJIaH IMCHUTIINHBI
Komnonanasg xumust

Hanpasnenune 18.03.01 Xumuyeckas texHosorust HampaBieHHOCTh Texnonorus u nepepaboTka
II0JIMMEPOB
Buab1 yuyeoHoii nessreabnoctu | bamwr 3a Yucio banxiner
CTYI€HTOB KOHKPETHOC | 3aJaHUH 33 | MyuuMaibHbli | MakCHMaIIbHBII
3a/laHue CEMECTp
Mopyas 1

Texkymmii KOHTPOJIb

1. AynutopHnas padota 3 4 0 12
(UuauBuyanbHbIN 1
IPYNIIOBOM ONPOC)

2. Jlomanraue 3a1aHus 3 2 0 8

(Odopmnenue nabopatopHoOn

paboThI)

Py0e:xHbIii KOHTPOJIb

1. TECT 1 1 15 0 15

Bcero 35
Moayas 2

Texkymmii KOHTPOJIb

1. AynutopHnas pabota 2 4 0 8
(MaauBuyanbHBIN 1
TPYIIIOBO OMPOC)

2. Jlomanraue 3agaHus 4 3 0 12

(Odopmnenne mabopatopHO

paboThI)

Py0e:xHblii KOHTPOJIb

1. KontpospHas paboTa 15 1 0 15

Bcero 35

IMoompurtesbHbIE 0AJITBI

1. CtyneHyeckasi OJIMMITHAA 0 5

2. [lyOnukanus crateu 0 3

3. Yuactue B koHbEpeHIUN 0 2

Bcero 10
IHocemaemocTth (02/1JIbI BBIMUTAIOTCH U3 001el CyMMbI HA0paHHBIX 0aJ1J10B)

1. INocemenue JEKIIUOHHBIX 0 -6

3aHATHI

2. Tlocemenue 1abopaTOpHBIX 0 -10

3aHATUI

HToroBbiii KOHTPOJIb

1. Dx3amen 0 30
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