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1. ObIIUE CBEJAEHUA

YuyebHasi gucturuiiHa «OcHoBbl ®usnueckod U KosslowgHOM XUMHW» H3y4daeTcsi B
TpeTbeM ceMecTpe.
KypcoBast paboTa/KypcoBoii TpoeKT — He TpelycMOTpeH(a)

1.1. dopma poMeXyTOYHOU aTTeCTaluu:
JK3ameH
MecTo yueOHOM AUCHUTITMHBI OcHOBBI ®u3nueckoii 1 KommouaHoi XumMuu

YuyebHast guciuruiiHa OcHoBbl ®Pusnuecko U KoiougHOW XMMHUKM B COOTBETCTBUHU C
nericteyromymMy 'OCTamu siBisieTcst 006si3aTelbHON AUCLIATITUHOM.

OcHOBOWM  [yif  OCBOEHWS /JIMCLUIUIMHBI  SIBJISIFOTCS ~ pe3yJbTaThl  O0y4yeHUs  TI0
Trpe/ilieCTBYOIIUM JAUCLIUTIJIMHAM:

- Heopranvueckas v aHaiuTU4YeCKast XUMUS

- Opranuueckasi XuMust

- du3uka

- MaTemaTtHKa

Pe3ynbTaThl 00yueHUs TI0 YUeOHOM AUCLUITIMHE, UCTIO/B3YHOTCS TIPU U3yUeHUH CIeyIOIINX
JUCLIMIUIVH U TTPOXO0XK/IeHUS MTPaKTUK:

- Marepuanosezenve

- OcHOBHBbIe NPOLIeCChl M TeXHUKA 3alllUThl OKPY>Karoleil cpefibl

- [TepepaboTKa TBEP/[bIX OTXO/OB IMPOMBIILIJIEHHOCTH U TTOTpe0/IeHust

- DU3UKO-XMMHYeCKHe TpoLiecchl B TexHoc(epe

- [TpepaunyiomHasi mpakTHKa

Pe3ynbTaThl 0CBOEHHs] y4eOHOM JUCLMIUIMHBI B JajbHeimemM OyJyT WCII0/Ib30BaHbl MPU
BBITOJIHEHUU BbIMyCKHOW KBaTM(PUKALIMOHHOM paboThI.

2. IIEJTA Y IVIAHUPYEMBIE PE3Y/IETATBI OBYUEHUS IO AVCIIUILINHE
(MOJIYJTIO)

Llensmu usyuenus: gucuruivHbl OcHOBbI Pusnueckoid U KomongHON XUMUM SBJISIFOTCS:

- OBJajeHHe OOYYaroIIUMHCS 3HAHUSIMU, YMEHHSMH, HaBbIKAMH U OIBITOM [eSITeTbHOCTH,
(bopMHpYIOLMMU eCTeCTBeHHOHAYUHbIH 110/[X0/, TIPH pellleHnH 3aJau TexHochepHol be3o0racHOCTY;

- WCIO/Jb30BaHME eCTeCTBEHHOHAyUHbIX 3HAHMNA M 3aKOHOMEpPHOCTel (u3nueckod U
KOJIJIOUJHON XUMMU TIpU U3yUeHUH TeXHOJIOTHYeCcKuX IMpoLieccoB, 00 beKTOB NPUPO/bl, HaTypalbHbIX
Y CHHTEeTHUECKUX MaTepHasioB, OIleHKa WX KOJI0THYecKor 6e30MmacHOCTY;

- ompefie/ileHVe KOJUIOMJHO-XMMHUYECKHX IapaMeTpOB pa3/IMYHBIX BU/I0OB MaTepuaioB

- dbopmupoBaHue y  oOyvarOmMxcs — KOMIeTeHIUH(-#), YCTaHOBJIEHHOW(-bIX)
obpasoBaresibHOI rporpamMmoii B cootBetcTBur ¢ @I'OC BO no faHHOM AUCLMITINHE;

PesynbraTom oOyueHusi mo yueOGHOM guciuriiHe ®dusndeckas W KostonpHasi Xumust
SIBJISIETCsI OBJIaJleHre 00yuaroUMUCs 3HaHUSIMUA, YMEHUSIMUA, HaBbIKaMU U OTTBITOM JlesiTeTbHOCTH,
XapaKTepU3YIOIUMU TipoLiecc GOpMHUPOBaHUs KOMITeTeHL|H(i1) ¥ 00eCTieurBaroIMU JOCTIKEHNEe
IIaHUPYEMBIX pe3y/IbTaTOB OCBOEHUs! yueOHON AWCLUIIVHBL.



2.1.

dopmupyeMbie KOMIETEHLIUU, UHAUKATOPbI JOCTHXKeHUs] KOMIIeTeHLIUM,

COOTHECEHHbIe C MJIaHUPYEMBIMHU pE3Yy/IbTaTdMU O6y‘~IeHI/IH Mo AUCIUITIMHE!:

Kog u HaumeHOBaHMe
MHJUKaTopa
JIOCTH)KeHM sl KOMIeTeHI[MHU

ITnanupyemble pe3yabTaThl
00yueHus1
10 {UCIIMIIHHE

NA-1TK-1.3 [IpumeHeHue
OCHOBHBIX 3aKOHOB XUMUU U
MeTO/I0B XUMUUeCKOI'0 aHa/In3a,

CriocobeH BBISBJIATH
€CTeCTBeHHOHAYUHYO CYIIIHOCTb
rpo6JieM, BO3HUKAIOIINX B XO/e

npodecCHOHANIBHOM J1esiTesTbHOCTH,
TIPUBJIEKATB /IJISl UX PelleHUs
COOTBETCTBYIOIIMI (HhH3UKO-
MaTeMaTU4YeCKUH arrapar;

- 3HaeT TeopeTUYeCKHe OCHOBBI
KOJUTOUJHOW XUMUH.

- YMeeT HaXOJUTb CBSI3b
3aKOHOMepHOCTel pU3nueckon u

TEOPeTUYeCKOro U
9KCIepUMeHTaTbHOT0
HCCJIeJOBaHUS TIPU peLlieHNH
TIPUK/IAIHBIX 3a/jau
TexXHOoChepHOI 6e3011aCHOCTH;

N-ITK-5.2 [1nanupoBaHue

[poBeeHus KOJUTOMJHOM XMMHUH C 00BeKTaMHu
3KCIIepUMeHTaIbHbIX TIPUPO/Ibl, HATypaIbHBIMU U
UCCTIeI0BAHUIA; CUHTEeTUYEeCKUMU MaTepraiaMHy,

OLI€HMBATh UX YKOJIOTHUECKYIO
0e30I1acCHOCTD

- OrmpeensaTe KOJIOHIHO-
XUMUYECKHE TapaMeTphbl
Pa3/IMUHBIX BU/IOB MaTepHasoB

NI-TIK-5.3 O6paboTtka
pe3yJ/IbTaToB KCIIeprUMeHTa

3. CTPYKTYPA Y1 COAEPKAHUE YUYEBHOM AUCIUILIMHBI/MOJ YJIS

OO6r11ast TPYA0EMKOCTh YUeOHOM AUCIUTUTUHBI/MO/YJIS 10 yueOHOMY T/1aHy COCTaBJISIeT:

| TI0 OYHOU (hopMe 00yUeHUs — | 4 | 3.e. 144 | yac. |

3.1. CrpykTypa yueOGHOU JUCIUITUHBI/MO/Y/IS /11 00yUaroIuXCs 10 BUAAM
3aHATUN (OuHas ¢popma obyueHus)

CTpyKTypa ¥ 00'beM AMCIUIUIHHBI
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3.2.  CrpykTypa yueOHOM JUCLUIUIMHBI/MOIY/IS i 00y4aroL[uXcs 110 BUJam
3aHsATUN (04HO-3a0uHasi popMa 0OydeHusi) - OTCYTCTBYeT

3.3.  Crpykrypa yuebGHOU JUCLUITUHBI/MO/Y/IS AJisi 00yUaroIuXxcsi 1o BUAaM
3aHATUN (3a0uHasn ¢popma obyueHust) - OTCYyTCTBYET

3.2



3.4. CrpykTypa yueOHOM JUCIUITUHBI/MO/Y/IS AJ1s 00yUaroIuxcs 10 pa3ziesiaM v TeMaM JUCIUTITUHBL: (04Hast hhopMa o0yueHws)
IInaHupyemsbie Bujpl yueoHo# paboThI
(KOHTpO/IpyeMbIe) KoHTakTHas padora
P:zz’g:;;;‘." - o g Bujbl 1 popMbI KOHTPOJIHLHBIX MepONPUATHH,
mocin : Hameronanue pasteros, Test 5 E Ly g E % E ofecreynBaroIMe Mo COBOKyl'lHOCTI:I TeKyIMit
¢dhopmupyemori(bIx) (hopma(b1) npoMexyTOUHON aTTeCTALH g g5 E- i 5| £% E & KOHTPOJIb yCHEBAEMOCTH;
Kommerenuuu(ii) 1 5 E § & 3 g g E E E : (¢opMBI IPOMEKYTOUHOT0 KOHTPOJIA
HHIHKaTOpPOB E t'&u [E § E E{ E % E g E ycneBaeMoOCTH
KOMIIeTeHIIUH
Tperuii cemecTp
NAO-TIK-1.3; Pa3zpgen I. OCHOBBI XUMHUYECKOM TepMOAUHAMUKHI 2 - - 3 @®OpMEBI TEKYILEr0 KOHTPOJIS
NAO-T1K-5.2; Tema 1.1 1 - - 2 no pasgeny I:
W-TTK-5.3 BHyTpeHHsi1 9Heprusi, Terviora, pabora. IlepBoe Hauaio - Pa36op Teopetrueckoro Marepuaa.
TepmouHamMuky. TeroBele 3(exTrl. 3akoH 'ecca. - 3awura s1aboparopHoii padotsr Ne 1.1;
Tema 1.2 1 - - 1 )
BTopoe Hauano TepMOJYHaMUKH. - Cpaua pomamero sapanms Nel.
p pMOJ,
JHTpONUS, TEPMOJAVHAMUYECKUE TIOTEeHI[HAJIBL. o pazpeny I
JTaboparopHast pabota Ne 1.1 - - 2 - -
OrnpefeneHne  WHTerpajbHOM  TeMJOThl pacTBOPEHUs COMU
(be3BomHONM W KPUCTA/UIOTHApAaTa) W pacyeT  TeryioThl
rU/ipaTalyu.
NAO-TTK-1.3; Pa3pen I1. TepMo/ilMHaMMKa XMMUUECKOTO PaBHOBECHSI 2 - - 3 @DOpMBI TEKYILL[Er0 KOHTPOJIS
NAO-TIK-5.2; Tema 2.1 1 - - 2 1o paszeny II:
NA-I1K-5.3 YpaBHeHUe U30TepMbl XUMUUECKOM peakiuu. - Pa36op TeopeTHUeCKOro MaTepuarna.
YpaBHeHue n300apbl XUMAYECKON peaKI|H. - 3amuTa 1abopaTopHOM paboTHI
Tema 2.2 1 - - 1 Ne 2.1;
[Mpunuwmn Jle-lllaTense. BivsgHue gaBneHus Ha paBHOBeCHe - Konnoksuym Ne 1 no teme : «1 u 2
XUMHUUECKHX PeakKIiii B Ta30BOMH da3e. Hayasla TepMOJMHaMUKW» U 10 paspeny II:
Kosnoksuym Ne 1 2 «XUMHUYeCKOe paBHOBeCHe»
Jla6oparopHasi pabora Ne 2.1 - 2 - - - Cpaua gomatiHero 3ajanust Ne2
OrnpefesieHre KOHCTaHTbI paBHOBECHS PeakLuu 1o paszeny 11
B3aMMO/IEVCTBUSI CANMLM/IOBOM KMC/IOTHI C XJIOPUJOM >Kene3a B




IInanupyembie

Bujpl yueoHo# pa6oThl

(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3yIbTaThI . o - - % Bupb! 1 ¢opMbI KOHTPOJIBHBIX MeponpnﬂTml,
OCBOEHHA: TE i (372 [T, T o E g o g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
KO/ (bI) . g g 5 & sSE| g2 £ 8 KOHTPOJIb yCIIeBaeMOCTH;
topmupyemoii(bix) (popma(sr) npoMexyTouKHof arrecran = Zd 5 356 z 3 e % ()OpMBI IPOMEXYTOUHOT0 KOHTPOJIA
KoMmIeTenuu(ii) u = 2 E &E g E g8 g E yCIeBaeMoCTH
HHJHUKATOPOB £ 2 | EeFe| &% R
JOCTHOKEHHS = ER | EAaEZ| EE O 8
BOZIHOM pacTBOpe.
na-1K-1.3; Pazpgen I1I. KuHeTrKa XUMHUYECKUX PeaKIiuii. - 2 @®OopMEBI TEKYILEro KOHTPOJIS
N-TIK-5.2; Tema 3.1 _ 1 no pasgeny III:
NA-TIK-5.3 ®opmanbHas KuHeTHMKa. CKOpPOCTB M KOHCTaHTa CKOPOCTH - Pa3bop TEOpETHYECKOro Marepuaa.
XUMUUYECKOM  peakuud.  MOJIeKy/JIIpHOCTb W TIOPSIIOK - 3aiyTa 1ab0paTOpHOH paboTHI
XUMHUUECKON peakiuu. VIHTerpanbHble MeTOJbl OIpefesieHust Ne 3.15
MOPSI/IKA XUMHUECKOM PeaKIuH. - Cpava fomatunero safanms Ne3
Tema 3.2 1 _ 1 I10 pasfgeny 111
3aBUCHUMOCTb CKOPOCTH peakiuM OT Temriepatypbl. [IpaBusio
Baut-I'opda, ypaBHeHue AppeHHyca, TeOpUsl aKTUBHBIX
CTOJIKHOBEHUH .
LemnHble ¥ HOTOXMMUUECKHE PeaKI[1H.
JlabopartopHasi pa6ota Ne 3.1 - - 2 -
CrniektpodoTomMeTprueckoe omnpesiesieHue KUHeTHUeCKUX
XapaKTepPUCTHK peaklMy pacraZia KOMIJIEKCHOTO COeZIMHEeHUs
OKcaJiaTa Maprasija.
NA-TTK-1.3; Pa3pen IV. Katanus 1 @®OopMEBI TEKYILEr0 KOHTPOJIS
WI-T1K-5.2; Tema 4.1 _ _ 2 1o paszeny 1V:
na-11K-5.3 [ OMOreHHbBIH KaTaJjIus. - Pa3bop TeopeTrueckoro mMarepuarna.
Crierjudryeckuii KUCIOTHO-OCHOBHOM KaTau3.
I'eTeporeHHbIN KaTanus.
@PepMeHTaTUBHBIM KaTaaus.
NA-11K-1.3; Pa3pen V. TepmoguHaMmuka (pa30BOro paBHOBECHs. 1 - - 2 @DOopMEI TEKYILero KOHTPOJIS
nAa-1K-5.2; O HOKOMIIOHEHTHBIE CUCTEMBI. o paszeny V:
NAO-T1K-5.3 Tema 5.1 1 - - 2 - Pa3bop TeopeTHueCcKOro Matepuaa.

IMTpaBuio ¢a3z I'nboca. da3oBbie mepexo/jsbl EPBOTO U BTOPOTO
poJa.

- 3ammuTa 1abopaToOpHOI PabOTHI

Ne 5.1,




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3ynbTaThI . o 2 Bupp! ¥ (hopMBI KOHTPOJIEHBIX MEPOIPHUSITHH,
0CBOEHHSA: g o Z 3 g g o0ecreurBaKIHe M0 COBOKYIMHOCTH TeKYIUN
HaumeHoBaHue pa3/eoB, TeM; g £ & = S L) g
KOA(L) ¢opma(b1) IPOMEKYTOUHOM aTTeCTALU > 4k & SE| ¢ 2 g § KOHTPOIb yCIIEBAEMOCTH;
opmupyemoii(bix) ] E g 835 E E 3 g - ()OpMBI IPOMEXYTOUHOT0 KOHTPOJIA
KoMneTeHun(i1) U =g 25 &E g 5| %8 S E yCIIeBaeMOCTH
HH/JAIKaTOPOB = 2z BT Fa| &% z g
JIOCTH)KEHHS = =& EaAa=Sz| BEE O e
YpaBHenve KnarnetipoHna-Knaysuyca. - Cpaua momaiiiHero 3agaHusi Ned
JvarpaMMa COCTOSIHUSL BOJbI 1o pasgeny V
NAa-11K-1.3; Paspen VI. [IByXKOMIIOHEHTHBIe CUCTeMBbI. PacTBOpHI. 3 1 3 @DOpMBI TEKYIL[er0 KOHTPOJIS
NA-TTK-5.2; 1o pasgeny IV:
A ’ Tema 6.1. 1 1 pasaety
NA-TT1K-5.3 - Pa3bop TeopeTHUeCKOro MaTepuara.
TepMmoprHaMUYeCKHe U MOJIeKY/IIPHO-KUHEeTUYeCKHe YC/I0BUS Ny
- 3amuTa 1abopaTopHOM PabOTHI
obpa3oBanus pacTBOpPOB. IapifuaibHbie MOJISIPHBIE BeJTHUHHBI. Ne 6.1
0 0.1,
YpaBHenue I'nb6ca-rorema ’
- Cnaua gomarniHero 3aziaHus Ne5.
Tema 6.2. 1 2
o pasgeny VI
PacTBOpEI 5/71eKTPOIUTOB ¥ MOHHBIE PABHOBECHSI.
JTaboparopHast paboTa Ne 6.1 2
KonzpykromeTpuueckrii MeTos omnpefiesieHus yAeIbHON 1
MOJISIPHOM 371eKTPOTIPOBOAHOCTH CUIBHOTO 1 C/1aboro
IeKTPOJIUTA.
NA-T1K-1.3; Pa3pen VII. VgeanbHble pacTBOPBL. 3aKOHBI UAEATbHBIX 2 3 @OpMEI TEKYILero KOHTPOJIS
NA-TIK-5.2; pacTBOpOB o pasgeny VII:
NA-TK-5.3 Tema 7.1. 1 2 - Pa36op TeopeTHyeckoro Matepuarna.
3akoH Payns. - Cpaua gomaurHero 3agaHus Neb.
ITpenenpHO pa3baBiieHHBIE PACTBOPBL.  3aKOH I'eHpH. o pasgeny V
Tema 7.2. 1 1
OcmMmoc. YpaBHenue Bant-I'odda
Paszpgen VIII. ®a30Bble paBHOBeCHS B JBYXKOMIIOHEHTHBIX 3 4 @DOpMBI TEKYIL[ET0 KOHTPOJIS
cucremax. JluarpaMmmel KuneHusi. JluarpaMmsl IJIaBKOCTH. 1o pasgeny VIII:
Tema 8.1. 1 2 - Pa36op TeopeTHYeCKOro MaTepuarna.

PaBHOBecue nap-pacTBop.

HeorpanvyeHHO pacTBOpHMbIe JKUAKOCTH, TOLUHHSIOLINECS
3akoHy  Payns.  TlepBeii  3akoH  ['mb6ca-KoHoBasnosa.
JnarpaMMbl KUNeH!

- 3ammura 1abopaTopHOM paboThl
Ne 8.1;
- Komnokeuym Ne2 mo pasgeny

I1I:

KvHeTnka XWUMHUUECKUX peaKuHﬁ n 110




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3yabTaThl . o = Bupab! 1 (opMbI KOHTPOJILHBIX MEpPONPUSITHIA,
0CBOEHHSA: g o Z 3 g g o0ecreurBaKIHe M0 COBOKYIMHOCTH TeKYIUN
HaumeHoBaHue pa3/eoB, TeM; g £ & = Egd| 5 g o
Kog(bI) » g g = & 83| § ¢ = KOHTPOJIb YCIIeBAeMOCTH;
» ¢opma(b1) NpoMe)XyTOUHOH aTTecTal{i . 5 . S _RE| 5 & -
opmupyemoii(bix) = =8| 535¢:| B¢ £ ()OpMBI IPOMEXYTOUHOT0 KOHTPOJIA
KoMneTeHun(i1) U =g 25 &E g 5| %8 e 5 yCIIeBaeMOCTH
HH/JAIKaTOPOB = 2z TEFel| &5 z g
JOCTIKeHHs1 = E&8 | RasEz| FE O g
Tema 8.2. 1 2 pasgeny VII: «TepmoarHamuKka (a3oBoro
HeorpannueHHO pacTBOpMMBIE XUAKOCTH, He MOAUHHSIOLIMEeCS PaBHOBECHSI. I[To pasgeny VII:
3aKoHy Paynsa. A3zeoTporHble cMmecu. Bropoli 3akoH TI'nb6ca- «TepmoarHaMyika (pa30BOTO paBHOBECHS.
KoHnoganosa OJHOKOMIIOHEHTHbIE CUCTEMBI.
Pa3fieneHvie HeorpaHUUEHHO PaCTBOPUMBIX KUAKOCTEH. JBYXKOMIIOHEHTHbIE CUCTeMBI. PacTBOpBI»
[uarpaMMbl pacTBOPUMOCTH JJI1 CUCTEM C OrpaHWYeHHOMR - Cpaua gomartHero 3agaHus Ne6.
PacTBOPUMOCTBIO >KUIKOCTEH. no pasgeny VII:
JyarpaMMbl JIaBKOCTU [JBYXKOMIIOHEHTHBIX CUCTEM.
OuddepeHipaspHO-TePMUYECKHI aHATUS.
Komnoksuym Ne2 2
NO-TTK-1.3; JlabopatopHass pabora Ne 8.1. UV3yueHuwe B3aWMHOM 2
NAO-TK-5.2; pacTBOPUMOCTH JKUAKOCTeM U (a30BOro paBHOBecHs B
NA-T1TK-5.3 JBYXKOMITOHEHTHOW CHCTEeMe
16 - 14 22+18

IIpodonicenue ma6a. 3.4




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora
DESYAETdER v g Bujbl 1 popMbI KOHTPOJIHLHBIX MepONPUATHH,
OCBOCHMI: @ - & § Z o0ecreuyrBaroIIye 10 COBOKYMHOCTH TeKYLIHi
Kog(bI) HaumeHoBaHue pa3/ie/ioB, TeM; o S o g de S 5 .
¢$hopmupyemori(bIx) (hopma(b1) npoMexyTOUHON aTTeCTALH g g5 S 5| €% = E KOHTPOJIb yCHEBAEMOCTH;
Kommerenuuu(ii) 1 5 E § i 3 Ec g E E E ” (hopMBI IPOME)KYTOUHOT0 KOHTPOJISI
HH/IUKaTOPOB g 28| 2 E 6| £ E S \E YCIEBAEMOCIN
e g | 85| SREE| 2E| 8%
KOMIIeTeHIIUH
TpeTHii ceMmecTp
NAO-TIK-1.3; Pazpen IX. Knaccudukarmy ¥ MeTO/IbI OTyUYeHHsT AUCTIEPCHBIX 3 - - 4
nAa-11K-5.2; CHUCTEeM
na-rik-5.3 Tema 9.1 2 - - 2 @DOpMBI TEKYIL[er0 KOHTPOJIS
ITpu3HakKu  OOBEKTOB  KOJ/UIOMJHOW  XuMUU.  (OCHOBHBIE o pasgenam I u II:
TePMHUHOJIOTUUECKUe TIOHATHS. Knaccudbukalyu JUCTIePCHBIX - 3aiyura 1abopatopHeix pabor Ne 9.1 u
CHCTEM. Ne 10.1;
Tema 9.2 1 - - 2 - KOJUIOKBUYM I10 paszenam [X u X
TepMoarHaMUKa ¥ KWHETHKA 00pa30BaHus HOBOM (ha3bl.
MeTo/ibl IOyUeHUsl AUCTIEPCHBIX CUCTEM.
JTaboparopHast paboTa Ne 9.1 - - 2 -
CuHTe3 SMYy/bCUE U obpatieHue a3
V3yueHue CBOWCTB MeH.
Pa3pen X. Ontrueckye CBOMCTBA M METO/bI aHa/Iu3a 3 - - 4
JMCIIePCHBIX CUCTEM
Tema 10.1 2 - - 2
Bupl onTHYeCcKUX sIBJIEHWH B AUCIIEPCHBIX CUCTeMax.
CBeTropaccesinve. YpaBHeHre Pajies v ero aHanus.
IMIMpUYeCcKoe ypaBHeHue ['esiepa..
Tema 10.2 1 - - 2
OrnTryecKre MeTO/Ibl UCCJIeZIOBaHUS TUCTIePCHBIX CUCTEM
KostokBuym Ne3 2
JIabopatopHasi pabora Ne 10.1 - 2 -
Hedenometpus. OmnpesiesieHre pa3MepoB YaCTUL] JUCTIEPCHOM
ha3sbl.
NIO-T1K-1.3; Pa3zgen XII. [ToBepXHOCTHOE HATsKEHUE M aficopoILus. 4 - - 5 DopMBbI TEKYILIETO KOHTPOJIS




10

IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3ynbTaThI . ¢ = - % Bupp! 1 (popMBbI KOHTPOJIBHBIX MeponpusiTHi,
OCBOEHHA: TE i (372 [T, T o E g o g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
KO/ (bI) . g g 5 & sSE| g2 £ 8 KOHTPOJIb yCIIeBaeMOCTH;
dopmupyemoii(bix) (opma(ei) mpomescyxotrol arrecranin = 4| 855 2E| 8 e " (GopMBI IPOMEKYTOUHOT0 KOHTPOJISk
KoMmIteTeHuu (i) 1 = EE & E 83 2 g g B TR T
MHAMKATOpPOB = 2 E ‘2 ‘,8, = : 2 % E ‘§ y
JOCTHOKEHHS = ER | EAaEZ| EE O 8
NAO-TTK-5.2; Tema 12.1 2 - 3 o paszgeny III:
na-riK-5.3 CBobo/iHasi sHeprusi MOBepXHOCTH. [I0BePXHOCTHOe HaTsDKEHME,
TIPUYMHBI €T0 BO3HUKHOBeHUs. TTpupo/a aicopOIMOHHbIX CHJL. -- 3armuta JlabopaTtopHbIx paboT Ne 3.1 u
PaBHOBecre Ha rpaHulle pasfena JKUAKOCTB —  ras. Ne 3.2;
dyHaaMeHTanbHOE aIcOpOIMOHHOe ypaBHeHHe I'nbbca. Teopus - KOJUTOKBUYM 110 pasgeny I1II:
MOHOMOJIEKY/ISIPHOH azficopbrmu JIsHrMIopa.
Tewma 12.2 2 - 2
YpaBHenusi ®peitHamxa u TemkrHa. Teopust
TMOJTUMOJIEKY ISIpHOM azicopbuuu BOT.
Xpomarorpadusi. Aaresus. SIBjeHre pacTeKaHUs 1 CMauBaHMUs,
KpaeBoM yroa CMauyHlBaHUs
KosnnokBuym Ne3 2 -
JlabopartopHass pabota Ne 12.1 - - 2 -
Apcopbrusi Ha rpaHuMLie pasgena ¢a3: KUIKOCTD - Ta3
JIabopatopHasi pabota Ne 12.2 - - 2 1 -
Apcopbuysi Ha rpanulle pa3fena da3: TBep/ioe TeJlo - PacTBOD
na-1K-1.3; Paszpen XIII. I[ToBepXHOCTHO-aKTHBHbIE Bell|eCTBa 4 1
VA-TIK-5.2; Tema 13.1 1 - 2
WJ-TIK-5.3 Knaccudukarus v ob1masi XxapakTeprUCTHKa TOBEPXHOCTHO-
aKTHBHBIX BEIIeCTB.
Tema 13.2 1 1
VicTuHHO pacTBOpUMBIE U KO/VIOWJHbIE TIOBEPXHOCTHO-
aKTHBHBIE BeljecTBa. [IpaBusio [lrokno-Tpaybe. YpaBHeHHe
[M1ImKOBCKOr 0.
Tema 4.3 2 - 2
Mexanu3Mm muiieioobpaszosanus. KKM, T'JIb.
Cosmobunmsanysi. Mototiee getictere TTAB.




11

IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3y/IbTaThI . o e Bupp! ¥ (hopMBI KOHTPOJIEHBIX MEPOIPHUSITHH,
OCBOEHHSI: g o Z 3 g g o0ecreurBaKIHe M0 COBOKYIMHOCTH TeKYIUN
HaumeHoBaHue pa3/ie/noB, TeM; g £ & = Sg| 5 d g
Kog(bI) - g g = & 83| § ¢ = KOHTPOJIb YCIIeBAeMOCTH;
» ¢opma(b1) NpoMe)XyTOUHOH aTTecTal{i . 5 . S _RE| 5 & -
opmupyemoii(bix) z =8| 5358 B¢ £ (GopMBI IPOMEKYTOUHOT0 KOHTPOJISk
KoMneTeHun(i1) U =g 25 &E g 5| %8 e 5 yCIIeBaeMOCTH
HH/JAIKaTOPOB = 2z BT Fa| &% z g
JOCTIKeHHs1 = E&8 | RasEz| FE O g
JlabopaTtopHasi pabora Ne 13.1 2
Konpgykromerpuueckuii Metos onpejenenuss KKM TTAB.
Paspen XIV. DnekTpokrHeTHYeCKYe SIBJIEHUS B JUCTIEPCHBIX 2 4 DOpMEI TeKyIIlero KOHTPOJIS
CUCTeMaXx. 1o paszeny V:
Tema 14.1 1 2
SnekTpodopes, 3/1eKTPOOCMOC, TIOTeHI[Aa/bl TEUeHUs U - 3auura labopaTopHeix pabot Ne 14.1 u
celMMeHTaluu. Ne14.2
Tema 14.2
MexaH13MbI 00pa30BaHUsA 3apsA/ia Ha MOBEPXHOCTH pa3jena das. 1 2
CTpoeHue KO/UIOUHOW MULe/Tbl. Y paBHeHUe ['yu-UenmeHa.
IMpakTHyeckoe NpYMeHeHHe JIeKTPOKUHETUYeCKUX SIBJIEHUM.
Kosnoksuym Ned 2
JIabopatopHasi pabora Ne 14. 2 2
OrnpefiesieHye 3aBUCUMOCTH TTOPOTra KOaryJIsiLiy 307181 OT 3apsija
HMOHa-KoaryJssTopa
JK3ameH 16 - 14 22 JK3aMeH 1o buetam
MNTOT'O 3a Tpernii cemecTp 22+ 144
+18
nroro| 32 - 32 44+36
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3.5. CrpyKTypa yueOHOU AUCLUTUIMHBI/MOAYJIS [Jis 00y4aroLiXCs 10 pa3zenaM U TeMaM JUCLIUMIUIMHBL: (OUHO-3a0uHast hopma
00yueHHs1) - OTCYTCTBYeT

3.6. CTpykTypa yueOHOUN AUCLMIUTMHBI/MOAYJIS 71t 00YYaroIIMX sl 110 pa3zesiaM ¥ TeMaM JUCLIMIUIMHBL: (3aouHast opma
o0yueHUsI) - OTCYTCTBY€eT

3.7. Kpartkoe cofepykaHue yueOHOM JUCIUTIAHBI

HauMeHoBaHMe pa3jiejia 1 TeMbl

Ne . Copep:xaHue pa3jesa (TeMbl)
Pa3pgen 1. OcHOBBI XUMUUeCKON TePMOTMHAMUKI
Tema 1.1 BHyTpeHHsis SHeprus, Ternora, pabora. | BBogHoe 3aHsaTHe. OCHOBHBIE TEPMUHOIOTHYECKHE
TlepBoe Haya/ 0 TePMOJMHAMUKHU. roHsTUsi. OCHOBHBIE TIOHSTUS U OTpe/le/ieHus!.
IlepBbIit 3aKOH TepMOAVHaMUKU. B3avMHbIe
TpeBpallieHyst SHePrUU B U30/IMPOBAHHBIX
cucremax. BHyTpeHHsist sHeprusi, paboTa, Teriora.
DYHKIUM COCTOSHUSA. DHTaNbNMA. PacueT TeraoTsl
Y pabOTHI B PA3/IMYHBIX MPOIeccax.
Tema 1.2 Tenosele 3¢ dexTel. 3akoH ['ecca. Tepmoxumuss. OCHOBHBIE MTOHATHSI TEPMOXUMUM.
BTOpoe Hayaso TepMO/MHAMUKH. CrangapTHoe coctosiiue TernoBoii shdekT
OHTpONUs, TepPMOAMHAMUYECKHe XUMUUeCcKou peakliuu. 3akoH ['ecca u ero
TIOTeHLHaIbI cnencTBusi. MeTobl OTIpe/ie/IeHs TeTIOBBIX

sddekToB. OrpeziesieHre TETUIOThI THAPATAIHH.
Bropoti 3aKoH TepMOAVHAMUKH.
Camorpou3BoJbHbIe, He CAMOIPOX3BOJIbHBIE U
PaBHOBECHBIE MPOI[ECChI. IHTPOIHUS KaK (PyHKIUSA
COCTOSIHUSI ¥ KDUTEPHI PABHOBECHS B U30/IMPOBaH-
HBIX cucTeMaX. CBOWCTBA SHTPOMHH.
O0BeHeHHOE BhIpaXkKeHue 1 U 2-ro 3aKOHOB
TePMOZMHAMUKH Z/11 00paTHMOro ¥ He0OPaTHMOI0
rporjeccoB. Pacuet 3HTpONMY B 00paTUMBIX
nipotieccax. Pacuet sHTponuM B HEOOpaTUMOM
niporiecce. Kpucranmi3aius nepeoxiax e HHOMU
YKUJIKOCTH. XapaKTepucTrieckre QyHKIHH.
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YpaBHenue I'ub6ca-T'ensmrosneija. Cesasb AG u AF
C TeIJIOTOM MpoLjecca.

MeTozp! pacueta noreHpana I'nbbca. Metop
abcosmoTHLIX sHTpOrMi. Popmyna Tem-kuHa-
Il1BapuiMaHa.

Paspe I1. TepmosrHaMyKa XUMUUECKOIO PABHOBECUST

Tema 2.1 YpaBHeHHe U30TepMbl XUMUYECKOi1
peakiuu.
YpaBHeHre U300apbl XUMUYECKOH

peakLyu.

1.

3aKOH [IeMCTBYIOLUMX MacC /il peakLuH,
MpPOTEKAKIMX B ra3oBOM M >XUAKOW (pasax.
KoHcTaHThI paBHOBECHS.

YpaBHeHuve H30TepMbI Baur-T'oddda.
HopmanbHoe cpoACcTBO XMMUUYECKOM peakKLivU.
OnpefeneHve  HampaB/eHUsI  XUMHUUECKOMN
peakLuy, TepMOJWHaMUYeCKOro CpOACTBAa U
KOHCTaHTbl pAaBHOBECHUS] C HCII0JIb30BaHHEM
ypaBHeHus BanT-I'odda.

Ceasp mexay K, u K., K, u K, K, u K,
MeTogp! pacueTa KOHCTaHTbI PaBHOBECHSI.
3aBUCHMOCTb KOHCTAHTbl paBHOBeCHS  OT
TeMIlepaTypbl. Y paBHeHUs N30XO0pbl U 300aphI
Banr-T'op¢a. PacueT KOHCTaHTBI paBHOBeCHS
npu Temnepatype T u TerioBoro 3¢dekra
pPaBHOBECHOM peakKLUHU.

Tema 2.2 ITpuniun Jle-Ilartense. BavusHue
JlaB/leHNs] Ha paBHOBeCHe XUMUYEeCKUX

peakiivii B ra3oBoii ¢ase.

6.

[IpuHIMIT  TTOABWXXHOIO paBHOBecus Jle
[MMarense-bpayHa. PacueT BbIXOZa TPOAYKTa U
COCTaBa PaBHOBECHOM CMeCH.

Ycnosue 51 KpUTepuu XUMHYECKOI0
paBHOBecus. AHanmu3 usMmeHeHus AG B xofe
XUMHUUECKOUN peakLUH.

['omoreHnHble u rereporeHHble cucteMmbl. dasbl
Y (pa30Bble paBHOBECHSI.
Ycnosus ¢asoBoro
reTeporeHHbIX CUCTEMaX.

paBHOBECUS B
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10

[ToHsiTHe creneHb cBOOOALL. IlpaBuno a3
I'ub6ca.

Pazpen III. KuHeTrKa XMMHUECKUX peaKIvil.

Tema 3.1

®opmanbHas KuHeTHKa. CKOpOCTh U
KOHCTaHTa CKOPOCTH XUMUUEeCKOU
peakuyy. Mo/ieKy/sipHOCTb Y MIOPSIZ0K
XUMUUeCcKoU peakiiuu. IHTerpasbHbIe
MeTO/bI ONpee/ieHns NopsAaKa
XUMHUYeCKOU peakI{iU.

OCHOBHBIe MTOHATUS XMMUUECKOW KUHEeTHUKHU. THIIbI
peakii B XMMUUeCKOU KUHeTHKe.

@dopManbHas KUHeTHKA [TPOCThIX peaklvii. 3aKoH
JIefiCTBYIOLMX Macc.

OOIIMIi ¥ YaCTHBIN MOPAZ0K peakiui. OCHOBHOM
MOCTYJ/IaT XUMHUeCKOW KUHEeTUKU.

[TopsioK 1 MO/eKy/IAPHOCTb peakLuu. I1puunHbI
HeCOBMa/|eHUs] MOJIEKY/ISIPHOCTH U MOpsAJKa
peakLyu.

KuvHeTryeckre ypaBHeHUsI peaKLiMi pa3HbIX
TIOPSJKOB U MX pellieHusl. AHamu3 KUHeTH4eCKoro
ypaBHeHUs peakLMy epBOro rnopsjka. KuHerrka
3/1eMeHTapHbIX peakLiyii BTOpPOro U TpeThero
TIopsJKa.

CriocoObI oripefiesieHHs TIOPsiIKAa M KOHCTAHTBI
CKOPOCTHU XUMHUYECKOW peakL{iH.

dopManbHas KUHEeTUKA CI0’KHBIX FOMOI'€HHBIX
peakLui

Tema 3.2

3aBUCUMOCTb CKOPOCTH PeakLyy OT
Temrnepatypsl. [Ipasuno Bant-I'odda,
ypaBHeHHe AppeHunyca, Teopus
AKTUBHBIX CTOJIKHOBEHHM.

LlertHble 11 poTOXUMHUUECKHE PeaKL[UH.

3aBUCHMOCTb CKOPOCTH XMMHUUECKOW peakiuy OT
Temriepatypbl. TemneparypHblil KoaddurpeHT
Bant-T'odda. YpaBHeHue AppeHryca. JHeprus
aKTUBALIMM XUMUYECKOH peakLyu.
JKCrepuMeHTa/IbHOe ompefiesieHre SHeprun
aKTUBALMK U TIpeJi S5KCIIOHEeH[Ma/IbHOT0
MHO>KUTEJISI.

Teopust akTUBHBIX CTOJKHOBeHUH. Dr3nyecKuit
CMBIC/ SHEPTUY aKTUBALUU U TIpe]
5KCIOHEHL[Ma/IbHOTO MHOKUTEISI.
MoHOMOJIeKy/ISIpHBIE peaKLvH.

Teopus akTUBMPOBAHHOIO KoMILlekca. ITyTs
peaklivu. Bpems )K13HM aKTUBHPOBaHHOT'O
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KOMIL/IeKca. DHepreTuueckasi Kapra XuMHUUeCcKou
peakLyu.

LerHble ¥ poTOXUMHUUECKHE peaKIIUHU.
Oco6eHHOCTH TOMOT€HHBIX PeakliH B paCTBOpaXx.

Pa3zpen IV. Katanu3

Tema 4.1

I"'oMoreHHbIl KaTanus.
Crieruduyeckuii KUCTOTHO-OCHOBHOM
Karanus.

I'eTeporeHHsIi KaTanus.
®epMeHTaTHUBHBIN KaTajus.

Katanu3s. O01ue NpUHIMITBI KaTalu3a
(Her3MeHHOCTb TI0/I0’KEeHHs pAaBHOBECHS,
130MpaTeIbHOCTb JEUCTBYS).

OHeprusi aKTUBAL[M KaTalUTUYeCKON peakLyu.
Bewjectsa AppeHnuyca, UX poJib B KaTajuse.
Knaccudukaiys KaTanuruueckux poLeccoB.
I'omoreHHbIH KaTany3. MexaHu3M U KWHeTHKa
rOMOT'eHHO-KaTa/IMTUYeCKUX peakLyii.
ABTOKaTanus, KUCJ0THO-OCHOBHOM KaTamus.
I'eTeporenHslii KaTanus. KuHeTrKa reTeporeHHo-
KaTaJMTUUeCcKnx peakiui. Kunetnue-ckasi u
mddys3ronHast 0671aCTH reTeporeHHOro mporecca.
Kaxy1asicst sHeprusi akTUBaLuy.
®epMeHTaTUBHBIN KaTamm3. hGeKTUBHOCTb U
cnelrrUHOCT (hepMEHTAaTUBHOIO KaTau3a.

Pa3pen V. TepmosarHamuka ¢a3oBoro paBHoBecrsi. O JHOKOMIIOHEHTHbIE CCTEMBI.

Tema 5.1

IMTpaBuno a3 'mbbca. Pa3oBbie
riepexo/ibl IepBOro ¥ BTOPOTO Poza.

I'omoreHHble 1 reTeporeHHble
TepMO/JJMHaMUUecKye CUCTeMbl U UX IIPUMepBhL.
Yro Takoe ¢aza ¥ COCTaBISIOLIME BeIL[eCTBa
CUCTeMBI?

Uncno KOMIOHEHTOB TepMOJUHaMUUeCKon
CHUCTEMBI U UX OTIpeJieieHue.

YTo Takoe BApMAHTHOCTH WJIW YKCJIO
TepMO/IMHAMHUECKHX CTeTieHel cBo6Oo/bI?
ITpaBuno a3 I'nbbca Asist pa3mMuHOro yrcsia
BHEIIIHMX TTapaMeTpoB U ¢a3 B
TepMO/JJMHaMHUeCKOW CUCTeMe.

das3oBble Nlepexo/ibl [IEPBOrO U BTOPOT0 pojia U UX
TIpUMEDHI.

®a3oBble paBHOBeCHsI 1 (a30BbIe IIepexo/ibl B
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OJHOKOMIIOHEHTHBIX CHUCTEMaX.

Tema 5.2 YpaBHenue Knaneiipona-Knaysuyca.

[uarpamMma COCTOSIHUSI BOJBL.

3aBHUCUMOCTB TeMIlepaTyphbl (pa30BOro mepexoja OT
BHeILIHero /laBJieHrsl B OZJHOKOMIIOHEHTHBIX
crcreMax. YpaBHeHue Kaneiipona — Knay3uyca.
dusnyeckuii cMbica npousBogHbX dT/dP u dP/dT
B ypaBHeHuM Kianeiipona — Knaysuyca.
[MpumeHenue ypaBHeHus1 KnanelipoHa — Knay3uyca
K OMMCaHUIO TIpoliecca T1aB/eHUs TBep/bIX
BeII|eCTB.

[Mpumenenue ypaBHeHus1 Knanelipona — Knay3uyca
K OIMCAHHIO TIpoLiecca UCrapeHust )KUAKOCTH.
®opma ypaBHenus Knanelipona — Knaysuyca ajs
u/leanbHbIX ra30B.

WNurerpanbHas popma ypaBHeHus1 KnarelipoHa —
Knay3uyca jy11 He60/IbILIOr0 UHTEpBaia
TeMIeparyp.

Onpegenenuie Ko3¢hGULMEHTOB B JIMHENHOMN dopme
ypaBHeHUs KnaneiipoHa — Knaysuyca.

IIpaBuno TpyTtoHa. PH3NUECKUIT CMBICT
Ko3(duieHTa B ypaBHeHHM TpyTOHa.

Uro Takoe ¢aszosas fuarpamMma? Bupl fuarpamMm
COCTOSIHUS.

OcHoBHbIe NTPUHLMITBI aHa/TM3a (Pa3oBbIX
Jyarpamm.

IIpyHLIMIT COOTBETCTBUS Ha MPUMepe JrarpaMmbl
COCTOSTHUS BOJpBI.

ITapameTpb! TPOIHOI TOUKY 7151 BoAbl. CBOMCTBA
CUCTeMbI B TDOWHOU TOUKe.

JIMHWUA HEeyCTOMUMBOrO paBHOBECHS Ha JUarpamme
COCTOSIHUSI BOZIbI.

[Touemy MHKS I171aBJ/IEHUS Ha AUarpamme
COCTOSTHUSI BOZIbl UMeeT OTpULIaTeIbHbII HaK/IOH?

Pa3pen VI. [IByXKOMIOHEHTHbIE CUCTEMBI. PacTBOPEI.

Tema 6.1 TepmoguHaMuyecKue U MOJIeKYJISIPHO-
KWHeTHUYeCKHe yCI0BHsI 00pa30BaHus

Knaccudukaiiysi pactBopoB. CriocoObl BhIpaskeHUs
KOHIIEHTpAIMY PaCTBOPOB.
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PacTBOPOB.

UneanbHble, peabHbIe U MPeZieNbHO pa30aBieHHbIe
PacTBOPBHI.

TepmopauHamuika pactBopos. IlapunanbHbie
MOJIbHBIE BEJIMYMHBI U UX 3HAUEHHUS B
TepMOJMHAaMUKE PACTBOPOB.

Tema 6.2

Hap]_[I/IaJ'ILHbIe MOJIApHbIE Be/TMYUHBI.

YpaBuenue I'n66ca-/rorema

YpaBHenus I'nb6ca-/Irorema u JTrorema-
Maprynuca. 'paduueckuii MmeToz, pacueTa
NapLUaNbHBIX MOJIBHBIX BeJTUUWH.

XuMHUUeCcKHid TIOTeHL[Ma/l KOMIIOHEHTa a pacTBOpe.
I[TepBoe 1 BTOpOe CTaHAAPTHbIE COCTOSIHUSL.
I[Teperonka >XKUAKUX 1eTyunx cMmeceid. [TepBblii 1
BTOPOI1 3aKOHBI KOHOBaJIOBa.

Tema 6.3.

PacTBOpBI 3/1eKTPONUTOB U HIOHHBIE
paBHOBeCHSI.

ONeKTpo/IMTHYeCKast AUCCOLMAaLKs, COMbBaTaLsl.
JNeKTPOJIUTHI, KIacCuhUKalus 3/1eKTPOTUTOB.
Cna0blie 371eKTPOUTHI.

CreneHb JUCCOLMALIMY Y KOHCTaHTa JUCCOL[UALIUN.
3akoH pasBezieHus1 OcTBanbza.

TepmorHaMyKa pacTBOPOB 371eKTPOJIUTOB.
CpefiHsis MOHHasl aKTUBHOCTb M CPeIHHIN MOHHBIN
K03(dUIeAT akTUBHOCTHU. [lepBoe 1 BTOpOE
CTaHZAPTHBIE COCTOSIHUSL. VIOHHas cua pacTBopa.
OcCHOBHBIe TTOHATHS 1eKTPOCTaTUUeCKON Teopuun
PaCTBOPOB CHJIBHBIX 3/1eKTPOUTOB [lebast-
Xrokkessi. 1-e, 2-e 1 3-e IpUOIKEHUS.
[TopBrXHOCTH MOHOB B pacTBOpe. [ToHsATHE
«becKoHeuHOe WM TIpefielIbHOe Pa3BeieHHe».
3akoH KoJbpayiua.

Pazpgen VII.

VpeanbHble pacTBOpPbI. 3aKOHbI
yleanbHbIX paCTBOPOB
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Tema 7.1.

3akoH Payus.
I[TpenensHO pa3baBiieHHBIE PACTBOPHI.
3akoH ['enpu.

VpeanbHble v peanbHbIe PaCTBOPLI. AKTUBHOCTD U
K03 duULMeHT akTUBHOCTU. MeTozibl orpefiesieHust
Ko3(duimenTa akTMBHOCTU. PacTBOpUMOCTD ra3oB
B XKUJKOCTH, ypaBHeHue ['enpu. [aBneHne
HaCBIILIEHHOT 0 T1apa HaJ, pacTBOPOM, 3aKOH Paysis
JUI51 IETYUHX U HEelIeTy4rX CMeceH.

Tema 7.2.

Ocmoc. YpaeHenue Baur-TI'odda

KonnuratuBHele cBoiicTBa pacTBOpOB. [1oBHBIIEHNE
TeMIepaTyphl KAIMeHUs, TIOHWKeHNe TeMIlepaTyphl
3aMep3aHusi, 0OCMOTHYeCKOe [laB/leHre, ypaBHeHHe
Bant-T'odda.

Kpuockornuueckuti, 30y 1MOCKONYeCKUNA 1
OCMOMeTpUYecKuil MeToibl. YpaBHeHHe [lIpesepa

Pa3zpen VIII.

@da30Bble paBHOBECHS B 1.
JBYXKOMIIOHEHTHBIX CUCTeMax.
JuarpaMmel KureHus. Jluarpammser 2.
TJIaBKOCTH.

ITpumeHeHue rpaeuaa a3 I'nbbca K
JBYXKOMITOHEHTHBIM CUCTEMaM.

MakcumaibHO BO3MOXKHOe unciio (a3
O/THOBPEMEHHO HaXOJSIINXCS B PAaBHOBECUH B
[IBYyXKOMITOHEHTHBIX CUCTeMax.

MakcruMasibHOe YHC/I0 He3aBUCHMBIX NTapaMeTpoB
COCTOSIHUS 17151 OfHO(a3HOM OMHAPHOW CHCTEMBI.
TpexMepHble MPOCTPAaHCTBEHHBIE U TVIOCKHE
[arpaMmbl pa3oBOT0 COCTOSTHUSI.
DU3UKO-XMMHUUeCKUI MeTO/| aHau3a.

Tema 8.1.

PaBHOBecue nap-pactsop. 6.
HeorpanuueHHO pacTBOpUMBIe
JKALKOCTH, ITOAUHUHSIOIINECs 3aKOHY 7.
Paysi. IepBriit 3akoH I'ub6ca-
KonoBanosa. [luarpammel kurieHu 8.

9.
10

11

12

HeorpaHnueHHO pacTBOPHUMBIE XKUAKOCTH U
TIPUHLIUT WX K/IaCCUBUKALIUH.

Kakwe >kuIKocTH 00pa3yroT pacTBOPHI TI0
CBOMCTBAM OJTU3KHE K UfleaTbHbIM?

COOTHOIIIEHHE MEX/y COCTABOM Tapa U KUJKOT0
pacTBopa [yisl ueanbHbIX CUCTEM.

ITepBeiit 3akoH I'n66ca — KoHoBasnoga.
[TocTpoeHue AuarpaMm COCTOSIHUS [IJ1sl M/ieaTbHbIX
CHCTEM.

O6nacty cyuiecTBoBaHus (a3 Ha AMarpammax
KUTIEHUSI.

YT0 OTpaXkatoT pUrypaTUBHbBIE TOUKH, JeXKallye Ha
KPHUBBIX 1apa M )KUJKOCTH Ha [iarpaMMax




19

KUIMeHus?

Tema 8.2.

HeorpaHrnueHHO pacTBOpUMBIe
JKUJIKOCTH, He MOJAUUHSIOIIIeCs
3aKOoHy Paysisi. A3e0TpoIHble CMeCH.
Bropoii 3akoH I'n66ca-KoHoBanoBa

14

15

HeorpaHuueHHO pacTBOpUMBIe KUJKOCTH, He
noAuMHsIoIIecs 3aKoHy Payis. IlonoxkuTesnbHble
U OTpHULIaTe/IbHble OTK/IOHEHUs OT 3aKOHa Payis.
A3eoTporHble TOUKU Ha JuarpaMMax COCTOSTHUS.
ITprunHbI UX BO3HUKHOBEHUS. A3e0TpOIIHbIe
COCTaBBI.

CBolicTBa a3e0TPONHbIX CUCTeM. BTopoii 3akoH
I'n66ca — Konoasnosa.

Tema 8.3.

Pa3genenve HeorpaHMUYeHHO
PaCTBOPUMBIX JKUKOCTEM.
[uarpamMmbl pacTBOPUMOCTH AJIs
CUCTeM C OrpaHUYeHHOU
PacTBOPUMOCTBIO JKUAKOCTEH

16

17
18
19

20
21

22

23
24

25

ITpuMeps! a3€0TPOITHBIX CCTEM C MUHUMA/ILHOU U
MaKCHMaJlbHOU TeMIiepaTypoi KUTeHust
a3e0TPOITHOr0 COCTaBa.

[Meperonka u (pakijIOHHAs TIeperoHKa.
Pektudukarnys.

Kakue KOMIIOHEHTHI BbI/Ie/ISII0TCS TIPU MepPeroHKe
CUCTeM, COZep Kall{iX a3e0TPOIHBIN COCTaB?
MeTozpl pa3/iesieHus a3e0TPOITHBIX CMecet.
OrnpefiesieHre COCTAaBOB PABHOBECHBIX (a3 Ha
[JuarpaMmax KUIeHusl.

OrnipesesieHre KOIMUeCTBa XKUAKOU U MapoBOU
OEEINN

IIpaBusio pelyara.

PacueTsl, cBsA3aHHBIE C U3MEHEHNEM COCTaBa
cUCTeMbl U TIPHUPO/bI (as.

MeTo, HeM3MeHHOT0 KOMITOHEHTa.
PactBopuMOCTB KUIKOCTeH. [lrnarpaMMel
PacTBOPUMOCTH.

AHanu3 fuarpamMmmbl pacTBopuMocTH. KpuTnueckas
TeMIepaTypa pacTBopeHus. KpuBas paccioeHus.
OnpesieneHre coCTaBa PaBHOBECHBIX KUAKUX (a3
T10 NIPaBU/y COeJUHUTE/IbHON MPSIMOI.
OrnipefesieHye MOM0XKeHNsT KpUTUUECKOW TOUKH TI0
npaBuny AsiekceeBa. [Ipumepsl cucTem C BepxHei
U HIDKHEH KPUTUUeCKOW TeMIlepaTypou
pPacTBOPEHHUSI.
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Tema 8.4

HuarpamMMel M/1aBKOCTH
[IBYXKOMIIOHEHTHBIX CHCTEM.
HuddepeHiianbHO-TepMUUECKHII
aHam3

UTo Takoe AuarpaMma miaaBKOCTA? Bugpl
Jarpamm IJIaBKOCTU. JIMHUM conmupyca u
JIMKBUJYyCA.

[JuarpaMMbl MJ1aBKOCTHU [J1s1 CUCTEM C
HeorpaHW4YeHHOM paCTBOPUMOCTBIO KOMIIOHEHTOB B
JKUJIKOM U B3aUMHOW HepaCcTBOPUMOCTHIO B
TBEep/IOM COCTOSIHMM 6e3 06pa3oBaHUsI XUMHUYECKUX
COoeIMHEeHUM.

Uucio yC/I0BHBIX TEPMOJUHAMUYECKUX CTereHei
cB00OO/IbI B Pa3/IMUHbIX YaCTSIX JUarpaMMbl
T/IaBKOCTH.

OBTEKTUKA. DBTEKTHYeCKas TemMrepaTypa.
CBoiicTBa CUCTEMBI B TOUKE IBTEKTHKHU.
[TprMeHeHMe 3BTEKTHK /11 IPAKTUYECKUX Liesleil.
AHanu3 fyuarpamm I/aBKOCTH.

OmnpeienieHne paBHOBECHBIX COCTAaBOB U MacC
paBHOBeCHBIX (pa3. [IpumeHeHUe NpaBuUsIa pelvyara.
[JunarpaMMsbl MJ1aBKOCTHU JJ11 CUCTEM C
HeorpaHWYeHHOM paCTBOPUMOCTBIO KOMIIOHEHTOB B
JKUZIKOM COCTOSTHUM, KOTOPbIE B TBEPZOM
COCTOSTHUM 00Pa3yroT XUMHUUeCKHe COeJUHeHHUS,
T/1aBsIIMecs: KOHrpy3HTHO. Kak npoBoguTcs
aHa/v3 3TUX AuarpaMm?

Kakas Touka Ha uarpamme I1JIaBKOCTH Ha3bIBaeTCsl
CUHTYJ/IIPHOM WM 1albTOHOBCKOW? OTUero
3aBUCUT BUJ, MaKCUMyMa ZIJI1 XUMHUYeCKOT 0
coeJIMHeHUs?

Tepmuueckuii aHanus.

Kak n3meHsieTcst TeMIiepatypa npH IU1aBjJIeHUN
(KpucTam3alum) HHANBUY aJTbHOTO
XUMHUUECKOT'0 COeIMHeHUsI U CMeCH Pa3/IMUHbIX
BellleCTB?

IIpyHLMITEI TOCTPOEHUS AUarpamMm IJIaBKOCTH IO
KPUBBIM OXJI&KEHUS.

InddepeHimanpHbIN TepMUUeCKH aHamu3. Bug
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TepMOrpaMM JJIsl 3H/I0- U SK30TePMHUUECKUX
TIPOLIECCOB.

Ne nin

HauMeHoBaHMe pad3aesia U TeMbI

CopepikaHue pa3jesa (Tembl)

JMCIIUTI/TAHBI
Pazgen XI. Knaccudukalipy 1 MeTobl TIOTyYeHUsT AUCIIEPCHBIX CUCTEM
Tema 9.1 IMpu3sHaku  00BEKTOB  KosougHoi | BBogHoe 3aHATHe. OCHOBHBIE TEPMUHOIOTHUECKUE
XUMUH. nonsTusi. Knaccudukauyy JUCiepCcHbIX CUCTEM
ITpu3Haky 00BEKTOB KOJIOWIHON XMMUH.
OCHOBHBIe TePMHUHOJIOTUYEeCKUe TTOHATHUSI.
Knaccudukauyy JUcriepCHBIX CUCTEM
Tema 9.2 TepmojvHaMyKa U KUHETUKa JycriepcHOCTS, y/enbHas [I0BepPXHOCTb,
oOpa3oBaHus HOBOM (a3bl. MOBepXHOCTHast 3Heprusi. MeTo/bl hu3nueckoi U
XUMHYeCKOM KOH/|eHCaljuy IIpY M0/1y4YeHUn
JIACTIEPCHBIX CUCTEM.
Tema 9.3 MerTozp! NOMy4YeHHsl AUCITePCHBIX MexaHuueckoe U3MeslbueHNe, MeJIbHULIBI U IpyTHe

CHUCTeM.

YCTPOICTBA /i/1s1 TIO/IyUYeHUs! JUCIIePCHBIX CUCTEM;
HenTu3anysl.

Pa3gen X. OnTuyeckre CBOMCTBA U MeTOZbl aHa/IU3a iU

CIEPCHBIX CUCTEM

Tema 10.1 Buabl onitrueckux siBjieHUN B AddeKT cBeTOpaccesHsA, CBOKWCTBA PaCCeSTHHOTO
[VCTIepCHBIX CHCTeMax. CBeTa, aHa/In3 ypaBHeHus Penes. Y cnoBus
CeetopaccesiHue. YpaBHeHUe Pasnes [pUMeHeHYsl SMIIMPUYeCKOro ypaBHeHus I'esnepa.
Y ero aHaus. OTnrune onasnecrieHIWHy oT GyopeclieHLIH .

OcobeHHocT abcopbLIMK CBeTa JUCTIEPCHBIMU
CUCTEMaMHU.
Tema 10.2 OrnTryeckue MeTO bl UCC/IeJ0BaHUS OnTuueckasi MUKPOCKOTIHSI, HedeloMeTpus,

AWUCTIEPCHBIX CUCTEM

TypouauMeTpYs, GOTOH — KOPPEe/IAIMOHHAs
CIIeKTPOCKOMUSI.

Pazpen XI. [ToBepXHOCTHOE HATsDKEHUE U aficopOIvst

Tema 11.1

CBoboiHast S3Heprysi IOBepXHOCTH.
[ToBepXHOCTHOE HaTsSKEHUE, IPUUUHBI
ero BO3HMKHOBeHwUs1. [Ipupoza

[TonsiTie cBOOO/HOM SHEPrHst TOBEPXHOCTH, THITBI
ME>XMOJIEKY/ISIPHBIX B3aUMO/eHCTBUM; PUUMHBI

BO3HMKHOBEHHWA IMTOBEPDXHOCTHOI'O HATS)KEHUSA.
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a/1COpPOLIMOHHBIX CHII. [Tpupoga afcopOLMOHHBIX cuil. Pu3ndecKas U
XUMUYeCKasi a/icopOIsl.

Tema 11.2 PaBHOBecue Ha rpaHulie paszesna [MoHsiTHE 06 MOBEPXHOCTHO-AKTUBHBIX U
JKAJKOCTb — ra3. @yHJaMeHTanbHOe TOBEPXHOCTHO-MHAKTHUBHBIX BeljecTBax. [IpuHimn
azicopbrMoHHoe ypaBHeHue ['nb0ca. He3aBUCHUMOCTH JleHrmiopa. AHau3
Teopurst MOHOMOJIEKYISIPHOM (hyHJAMEHTAIBHOTO aZicCOPOIIMOHHOTO YPaBHEHUS
azcopbiuu JISHrMiopa. I'n66ca.

Tema 11.3 YpaBHenusi @peiiHgnuxa 1 TemkuHa. | AHajau3 ypaBHeHMs OMMOJIEKY/ISIPHOM
Teopust MOMUMONEKYISIPHOMN agcopbiu BOT. MeTo/pl onpefie/ieHUs yAebHOM
azncopbruu BOT. TIOBEPXHOCTH a/icopOeHTOB. [TpuHLU
Xpowmarorpadus. XpoMarorpadruueckoro paszeseHus cMeceit

BellecTB. ['a30Bas ¥ )KUAKOCTHAsl XpoMaTorpadus.

Tema 11.4 Anresus. fIBneHve pacTeKaHUs U Kore3sus v agresus. YpaBuenue FOHra, ypaBHeHue
CMayvMBaHUs, KpaeBOM yros Hrorpe-FOHra. Metozp! onpejesieHus KpaeBoro
CMayuBaHUsl. yroja CMauvBaHUs.

Pa3pen XII. [ToBepXHOCTHO-aKTHBHbBIE BEIIECTBA

Tema 12.1 IV Knaccudukarys u obiras NoHo- u HemoHoreHHbie [TAB. NctuHHO
XapaKTepUCTHKa NTOBEPXHOCTHO- PacTBOPUMEIE U KOJIJIOWJHbIE TIOBEPXHOCTHO-
aKTHUBHBIX BEIIECTB. aKTHBHbIE BeleCTBa.

Tema 12.2 | UctuHHO pacTBOpuMbIe U KosutouaHble | CBoiicTBa M MeXaHU3M [IefiCTBUSI UICTUHHO
TOBEPXHOCTHO-aKTUBHbIE BeIlleCTBa. PacTBOPUMBIX U KOJIJIOWAHBIX TTOBEPXHOCTHO-
IMTpasuno [Trokno-Tpaybe. ¥YpaBHeHue akTUBHBIX BewecTs. ['JIb
[II1IKOBCKOT 0.

Tema 12.3 | Mexanusm muijesnioobpa3zoBanus. KKM | Muriessioobpa3oBanue B pactBopax [TAB; siByieHne

Comobunmsanysi. Moroljee fielicTBre
ITAB.

comobunm3aiun. CTpoeHre MULIe/T HOHO- U
HenoHoreHHbIX [TAB. Metogel onpenenenrs KKM.
OripefiesieHue MOBEPXHOCTHOM aKTUBHOCTH TI0
M30TepMe MOBEPXHOCTHOTO HaTsbkeHust [TAB.

Pa3pen XIII. DieKTpoKMHeTUUECKHE SIBJEHUS B IMCIIEPCHBIX CUCTEMAax

Tema 13.1 OnekTpodopes, 37eKTPOOCMOC, IIpruvHEI BO3HUKHOBEHUSI M aHa/IU3
MOTEeHLMa/bl TeUeHUs U CeJUMEHTAaLUU. | 3/IeKTPOKMHETUYeCKUX SIBJI€HUN B JUCTIEPCHBIX
CcUCTeMax
Tema 13.2 | MexaHu3mbl 00pa3oBaHus 3apsifia Ha O0pa3oBanwue 3apsi/ja Ha MOBEPXHOCTH pa3zena a3

TIOBEPXHOCTH paszena da3. CTpoeHue

TpU AUCCOLM ALK TTOBEPXHOCTHLIX I'PDYIII, ITYTEM
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KOJIVIOUJHOW MULIe/I/IBL. Y paBHEHHe JI0CTpauBaHMs KpUCTA/IIINUECKOW pelleTKH

I'yu-Yenmena. arperara, ImyTeMm aficopOIy NOHOB Ha MeXX(a3HoH

[IpakTueckoe npuMeHeHHe rpanutie. [13C, aHanu3 ypaBHeHus ['yn-UenmeHna.

3/IeKTPOKMHETUYECKUX SIBJIeHUH. Kon1eHTpaliioHHas ¥ HelTpanv3alyoHHast
KOaryJsiys 3071eu.

3.8.  OpraHu3arusi CaMOCTOSITe/TbHOU PabOThI 00yUarOIIUXCS

CamocrosiTenbHasi paboTa CTyzeHTa — o0si3aTenbHasi 4YacTb 00Opa30BaTeNbHOTO TPOLIeCCa, HarpaB/ieHHass Ha pa3BUTHE TOTOBHOCTH K
npoeCcCOHaIbHOMY U JIMUHOCTHOMY CamM000pa30BaHHWIO, Ha TPOEKTUPOBAHWE JajbHeHIero o6pa3oBaTe/lbHOrO MaplipyTa U MpohecCHoHaIbHON
Kapbephl.

CamocTosiTesibHas paboTa 00yuaroLUXCs M0 AUCHUITIMHE OPraHW30BaHa KaK COBOKYITHOCTh ay/IMTOPHBIX M BHeAYMTOPHBIX 3aHATUN U pPaboT,
00ecreunBarOIIMX YCIeIIHOe 0CBOeHUEe AUCLIVTITUHBL.

AyauTopHas caMoCTosATe/IbHast paboTa 00yYaroIIMXCs TI0 JUCLIMTUIMHE BBITIOTHSETCS Ha yUeOHBIX 3aHATUAX T10/] PYKOBOZACTBOM Tpero/iaBaTerist
U 10 ero 3aJjaHuio. AyJUTOPHas CaMOCTOsITe/IbHasi paboTa 0OyuaromMxcsi BXOJUT B OOIIMi 00BeM BpeMeHH, OTBeIeHHOrO yueOHBIM IJIAaHOM Ha
ayZUTOPHYIO paboTy, ¥ peryiaMeHTUPYeTCs paCliCaHueM yueOHbIX 3aHSATU.

BHeayauTOpHasi camocTosiTeNlbHasi paboTa oOydarolMxcs — TulaHMpyemasi ydyeOHasi, Hay4YHO-MCC/ie[joBaTesbCKasl, MpaKThdeckass pabora
00yyaroIyxcsi, BBITIOJIHAE€Mass BO BHEAy/IMTODHOE BpeMs 10 33/laHMI0 W TPU METOAMYECKOM pYKOBOJCTBE TIperofiaBatesisi, HO 0e3 ero
HEroCpeICTBEHHOI0 yUaCTHsI, paClIMICAHUEM YUeOHbIX 3aHSITHH He perjiaMeHTHPYeTCs.

BHeayauTopHasi caMocTosiTe/ibHast paboTa 00yJaroLuxcsi BKIFOUaeT B Ce0s:

- TIO/JITOTOBKY K JIEKIIUSIM, JTaDOpaTOPHLIM paboTaM | 3aueTy;

- TIPOBE/IeHHe PacyeTOoB IO YKCITePUMEHTA/IbHBIM 3HAUEHUSIM, TI0/TyUeHHBIM TIPH BIMOJTHEHHH J1Tab0paTOPHbIX paboT;

- MO/ITOTOBKA K KOJJIOKBUYMaM B TeUeHHE CeMeCTpa.

CamocTosiTenibHasi paboTa 00ydYaromMXCsl C yyacTHeM TIperofiaBatenss B (opMe MHOW KOHTAKTHOW pabOThI MpeAyCcMaTpyBaeT IPYIIIOBYIO U
() MHAUBUAYaATBHYI0 paboTy ¢ 00yUaroIMMUCs U BKTFOYaeT B ceOst:
- TIpOBe/ieHre UHAVBU/IYaIbHBIX U TPYTITIOBBIX KOHCY/IBTAL[MH TI0 OT/Ie/IbHBIM TeMaM/pa3/iesiaM JUCLUTUTHHBI;

3.9. IIpumeHeHHe 3IEKTPOHHOTO 00yUeHUs, AUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOIOT UM

[lpy peanu3auyy MporpaMMbl  yueOHOM AMCLMIUIMHBIYuyeOHOTO MOZyJsi 37eKTpOHHOe oOyueHWe W JUCTAHLIMOHHBIE
oOpa3oBare/ibHble TEXHOJIOTUN He TIPUMEHSIFOTCS.
B 37eKTpOHHYI0 00pa3oBaTebHYIO CpPealy, TI0 He0OXOAUMOCTH, MOTYT ObITh TIepeHeCeHbI OT/e/IbHbIE BU/IbI YUeOHOM [1esITeTbHOCTH:
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HCI10/Ib30BaHHe o0bem, BKJIIOUEHHE B YUeOHBIN
ucnosb3oBanue 30 u JOT
30 u 10T yac npoLnecc
CMelllaHHOoe JIeKLIUU 32 B COOTBETCTBUU C
oOyueHue JabopaTopHbie paboThl, KOJIJIOKBUYMbI 32 pacrnucaHieM y4eOHbIX
3aHATUN
Buppl u gopmbl
HaunmeHoBaHHe A thop 8
KOHTPOJIBHBIX =
pa3jesia /TeMbl . o
MepOonpHUATHH S
oucyunauHb/mooyns, . =
Ne it 3a;1amm AJIA CaMOCTOATEe/IbHOHU pa60Tu (y‘lﬂTblBalOTCH =
BbIHOCHMbIE Ha g
NpHU NPOBeAeHUN |
CaMOoCToATEe/IbHOe >
TeKYII[ero Y
H3y4yeHue =
KOHTPOJIsI)

1. T'oMOTreHHBIH KaTanus3. CaMoCToATe/TEHO npopabotath | CobecesoBaHue 3
Crierjudryeckuii MaTepHaJl. T0 TeMe.
KHUCJIOTHO-OCHOBHOM
KaTaaus.

[eTeporeHHbIN KaTaaus.
®epMeHTaTHUBHBIM
KaTajms..

2. Pazpenenue CamocTosATebHO TIpopaboTaTh CobecemoBanue 3
HeorpaHU4YeHHO MaTepuarl. 10 Teme
PacTBOPUMBIX
SKUJTKOCTeH.

JrarpaMmsbl
PacTBOPUMOCTH JJIS1
CUCTeM C OrpaHUYeHHOU
PacTBOPUMOCTEIO
SKUJTKOCTEH
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PE3YJ/IbTATBI OBYYEHMWS 110 AMCHUIVIMHE, KPUTEPM OIJEHKHA YPOBHSA CO@OPMHUPOBAHHOCTH
KOMITETEHIIN, CHCTEMA U IIIKAJIA OIIEHNBAHUSA

4.1. CooTHeceHHe TJTAHUPYEMBIX Pe3y/IbTaTOB 00yUeHUsI C YPOBHSIMU C(HOPMUPOBAHHOCTH KOMIIETeHIUH(i).
Yposuu Wrorosoe Onenka B IToka3arenu ypoBHs c()OPMHPOBAHHOCTH
c()OpMHPOBAHHOCTH | KOJIUYECTBO 0A/VIOB NATHOAIBHON > = =
e ) & 100-6a/IbHOl cHCTeMe yHnBepcam:Hon(—flx) Oﬁmenpod)eccnonanbflon (-bIX) Hpotbeccnonanbuonv(—mx)
KoMIeTeHuu(-i) KOMIIeTeHIHH KoMIeTeHIuu(-i)
cucremMe 1o pesy/bTaraMm TI-TIK-1.3; VI/I-TIK-5.2; W/I-TTK-5.3
1o pe3yjbTaTam TeKyLiel u
TeKyIei u NPOME)XXYTOYHOM
NPOMe)XyTOUHOM arTecTanuu
arTecTanuu
OOyuaronuics:
- QHAJTM3UPYET U CUCTEMATU3UPYeT U3yUeHHBIH MaTeprasl C 000CHOBAaHUEM aKTyaJTbHOCTH €T0 WCTIOIb30BaHHUS
B CBOEH rpeaiMeTHOM 06/1aCcTH;
- 3HaeT MHHOBALIMOHHbIE HallpaB/ieHUsl B 3KOJIOTHMU U TIPUPO/IOTI0/Ib30BaHUs,
- yMeeT 3KCTiepUMeHTasIbHO OTIPeesisiTh TapaMeTphbl CHUCTEeM.
- BJIaJieeT HOBEMIIIMMI MeTOZAMH UCC/IeIOBaHuUs B 00/1acTu HU3NUeCKOil U KOJUTOUZHON XUMUM;
- 3HaeT BO3MOYKHOCTU Pa3IMYHbIX KOJIJIOWAHO-XUMHUUECKUX MeTO/I0B [Ijisl U3yueHUsi MaTeprarsoB.
- B/IajieeT HaBBIKAMU IJIAHWPOBAHWUsI SKCIIEPUMEHTA, POBe/IeHUsI UCC/IeIoBaHNuM, 0000ILeHHsT U aHanM3a
BBICOKII 3aUTeHO T0J/TyueHHBIX Pe3y/bTaToB.
OO6yyaromuics:
F3HaeT TeopeTUYeCKre OCHOBHI (Pr3UYeCcKOM M KOJIOMIHON XUMUH.
- yMeeT HaxOJUTb CBsI3b 3aKOHOMEPHOCTel (r3nyecKod U KO/VIOUJHON XMMUU C HaTyPaJbHbIMU U
CUHTETUYeCKUMH MaTepranaMu, U UX SKOIOrHUecKol 6e30macHOCTBIO.
- B/IaJieeT MeTOJAMH OTpe/ieIeHusT KOJITIONJHO-XUMUYeCKHX TTapaMeTPOB Pa3/IUUHBIX 00beKTOB, [OIMyCKaeT
eIMHIYHBIE HerpyOble OMOKU
- 3HAeT yCJIOBUsI BhIOOpA TMPOBeAEHHs KOJUIOWAHOTO U PU3NKO-XUMHUUECKOTO UCCI/Ie/I0BaHMUSI.
- yMeeT aHa/IM3UPOBATh MOJYUEHHYHO OTBITHBIM MTyTeM UH(OPMALMIO U BbIAE/STh OCHOBHBIE Pe3y/bTaThl.
- B/IafieeT CrioCOOHOCTBIO K TIOHUMAaHHMIO 3aBUCIMOCTA CBOWCTB MaTepUasioB OT MPUPO/bl XUMUUECKOW CBS3U U
Me>XMOJIEKYJ/ISIPHBIX B3aUMO/eMCTBUM.
o - TIPAaBU/ILHO TIPUMEHSIET TeopeTUUYecKue ToJI0KEHUs TIPU pellieHUH TIPaKTHYeCKUX 3a/iay rpodecCcuoHaIbHOM
TTOBBILLIEHHBIN 3aUTEeHO

HanpaB/eHHOCTU Pa3HOI'0 YPOBHS CJIOKHOCTHU
OTBeT OTpa’kaeT TOTHOe 3HaHWe MaTepuasa, C He3HaunTe/TbHbBIMH ITPoOeaMu
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0a3oBbIi

3a4TeHO

OO6yuaroruiicst:

- HUCIIBITBIBAET 3aTPY/JHEHUS B IPUMEHEeHUH TeOpPeTUYeCKHX MOJI0KEeHUH TIPY PellieHnH MPaKTUYeCKHX 3a7iau

rpodeCCMOHAILHOM HAMpPaB/IeHHOCTH CTAHZAPTHOIO YPOBHS C/IOKHOCTH, He BjlaZieeT HeoOX0JUMbIMU [IJIst

5TOI'O HaBbIKaMH1 U HpI/IéMaMI/I,’

- C TPYAOM OPUEHTHUPYEeTCs B TEPMUHOJIOTUH, IIyTaeT [TOHATUS

- He 3HaeT yC/0BUi BEIOOPA MPOBeAeHUs KOJIJIOUJHOTO U (GU3NKO-XUMUYECKOTO UCC/Ie/JOBAHMS.

- He yMeeT aHAJIM3HUPOBATh MO/yUEHHYIO OIMBITHLIM ITyTeM WHPOPMALIHIO U BBIZIEJIITh OCHOBHBIE Pe3Y/IbTaThl.

- Marepuana;

- OTBeT OTpPakaeT B 1[eJIOM C(hOPMHUPOBAHHbIE, HO COZIEpIKaIl[1e He3HAUMTE/TIbHbIe TPOOe/Ibl 3HAHUS,
JIOTTYCKalOTCsI TPyOble OMMOKH.

HU3KUH

He 3a4UTeHO

OO6yuaroruics:

— JIeMOHCTpPHUPYeT (hparMeHTapHLIe 3HAHKUSA TEOPETHUYECKOI0 U IPaKTHYECKOr0 MaTepUall, A0MyCKaeT rpybkle
OIIMOKM TIPH ero M3/I0KEeHUH Ha 3aHSTHSIX U B X0/Ie TPOMEXKYTOUHOMH aTTecTariuy;

— HCIBITEIBAET CEPhE3HBIE 3aTPYAHEHNS B IPUMEHEeHHH TeOPeTHUYeCKUX ITOJI0MKEHHUH IIPH PeIeHnH
MPaKTUYeCKKX 3a/lau TIPodheCCHOHAIBLHOM HAIIPAB/IeHHOCTH CTAHAAPTHOTO YPOBHS CJIOXKHOCTH, He B/Ia/IeeT
HeoOXOJUMBIMHU /IS 3TOr0 HaBBIKAMHU U TIPUEMaMU;

— He crocobeH aHATM3UPOBATh MOTYUEHHYIO OMBITHBIM MTyTeM WH(OPMAL[HIO U BbIZIE/IATH OCHOBHbIE
pe3y/ibTaThl;

— BBINOJHAET 3aJaHKs TOILKO 110 06pasiyy U o/ pyKOBOACTBOM IIPeIo/aBaTeis;

— OTBET OTPAKAeT OTCYTCTBUE 3HaHMI Ha 6a30BOM yPOBHE TEOPETHUECKOT0O U MPAKTUUECKOT0 MaTeprasa B
006beMe, He0OXO0IMMOM /IS JaTbHelIIelH yueosl.

5. OLIEHOYHBIE CPE/ICTBA JI/II TEKYII[ET'O KOHTPOJISA YCIIEBAEMOCTH U1 ITIPOMEXXYTOYHOM ATTECTAILIVIH,
BK/IFOYASA CAMOCTOATE/IBHYIO PABOTY OBYUYAROLIINXCHA

[Ipu mpoBefieHMM KOHTPOJISI CaMOCTOSITe/TbHOW paboThl 00YYaroIMXCsl, TEKYIero KOHTPOJS W TIPOMEKYTOUHOW aTTeCTaluu 1o yueOHOM
mucuuriiHe KossouziHass XUMUsI  TIPOBepsieTCsl YpPOBeHb COPMUPOBAHHOCTH Y OOYYArOL[MXCs KOMIIETEHL[MH M 3arJlaHUPOBaHHBIX pe3yJ/bTaTOB
00yueHUs 10 AUCHUTIIMHE (MOAYJII0), YKa3aHHBIX B paszesie 2 HaCTOSIel IPOrpaMMbl.

5.1.

DopMbI TEKYLLETO KOHTPOJIS YCIIeBaeMOCTH, MPUMePbl TUTIOBBIX 3a/jaHUIA:

Ne nm

@DopMBbI TEKYIIero KOHTPOJIsA

IIpuMepbI THIOBBIX 3aAHUH

1.

Bomnpock! K K0/UIOKBUYMY IO pasfeny 1:
OCHOBBI XUMWYECKOI TepMOJMHAMUKU

1. Xwumnueckass TepMojuHaMuKa. OCHOBHble IOHSITUSI U orpefesneHus. TepMoJuHamMUuecKast

2. HepBblﬁ 3dKOH TepMOJHWHaMMKHU. B3aumHbIe npeBpalieHuda 5>SHEPruri B HM30/IMPDOBAHHBIX

cucrema. TepMoavHamMuyeckuii nporjecc. [TapaMeTpsl U QYHKLMUA COCTOSTHHUS.

cucremax. BHyTpeHHsIs 9Heprus, pabora, Teryiota. OYHKIMUA COCTOSIHUSL. JHTanbMuUsl. Pacuer
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U 4: KuHeTHKa U KaTtaims

Ne i DopMBI TEKYIIero KOHTPOJIA IIpuMepsI THIIOBBIX 3aaHUI
TETUIOTHI M paboThI B Pa3/IMUHBIX TIPOLIeCCax.
3. Tepmoxumus. OcHOBHbIe TIOHATUSI TepMoxuMuu. CTaHAapTHOe cocTosiHue TersioBoit 3ddekT
XUMHMUECKOW peaklyu. 3akoH ['ecca u ero cieAcTtBud. MeTofpl OIpefie/leHUs] TeIUIOBBIX
s¢dekroB. OnpeziesieHre TeI/IOTbI THpaTaLKK.
4. Bropoii 3akoH TepMogrHaMUKK. CaMOIIpOW3BO/IbHBIE, HE CAMOTIPOU3BOJIbHBIE Y PaBHOBECHbBIE
MPOLeCcChl. JHTPOMUS KakK (PYHKIMS COCTOSIHMSI U KPUTePWUN PaBHOBECHs] B W30JIMPOBAHHBIX
cucteMax. CBOMCTBA SHTPOINMH.
5. OObeavHeHHOe BbIpakeHWe 1 M 2-r0 3aKOHOB TEPMOJAMHAMHKU /s 00paTUMOI0 M
HeoOpaTUMOro TporeccoB. PacueT 3HTpPONMHU B 00OpaTUMBIX Mpoljeccax. PacueT 3HTPOINUM B
HeobpaTUMOM Tiporiecce. KpucTtaniin3aius nepeoxiaxjeHHOW XKUKOCTH.
6. TepmoavHaMHuecKue NMOTEHLMAbI KaK KDUTEPUU PaBHOBECHS B 3aKPBITHIX CUCTEMaX..
7. Xapakrepuctuueckure QyHKIUH. Y paBHeHre I'n66ca-TI'enbmrosbiia. Cessb AG u AF ¢ TerioToi
rporjecca.
8. Merogp! pacuera noreHiuana 'mb6ca. Mertog abcomoTHbIX SHTpormid. dPopmyna TeMkrHa-
[ITBapimaHa.
2. Bonpock! K KO/IJTIOKBUYMY M0 pasfieny 2: 11. 1 XuMuyeckoe paBHOBecHe. 3aKOH eUCTBYIOIIUX MaccC AJisl peaKluii, TPOTeKaroIuX B ra30Boi
TepMoarHaMMKa XUMHUYECKOTO v >kupkol ¢aszax. KoHcTtaHTel paBHOBecHsI.
paBHOBeCHS 12. YpaBHeHue usotepmbl Bant-I'opda. HopmanbHoe cpoficTBO XMMHUUYECKOM peakLiiu.
13. OmpefieneHrie HampaB/eHUs XWMUYeCKOW peaklUd, TepMOAWHAMUUeCKOro CpOACTBa U
KOHCTaHThI PaBHOBECHSI C MCTIOMb30BaHWeM ypaBHeHUs BanT-I'odda.
14. Cssasb Mexay Ky u Ke., K u K, K,u K, Metoge! pacueTa KOHCTaHTbl pABHOBECHS.
15. 3aBUCUMOCTb KOHCTAHTHI PaBHOBECHSI OT TEMITEPATyPhl. Y paBHeHUsS M30X0phI U n300apel BaHT-
lodda. Pacuer KOHCTaHTBI paBHOBecHss TpM TeMmepatype T u TemoBoro 3ddekra
PaBHOBECHOW peakLiHy.
16. Ilpunuun nogsrkHOro paBHoBecusi Jle Illatense-bpayHa. PacueT BbIXoza mpoAyKTa U COCTaBa
pPaBHOBECHOU CMeCH.
17. YcioBue U KpUTEPUM XUMHUYECKOTO paBHOBecUsi. AHamu3 usmeHeHust AG B Xo/le XUMUUeCKOU
peakLyu.
3. Bonpock! K KO/JTIOKBUYMY 110 pasgenam 3 1. CKopoCTb 371eMeHTapHOM XMMUUYeCKOH peakiiuu. 3aBUCUMOCThL KOHIIeHTpalldd peareHTOB U

MPO/IyKTOB peakyy OT BpeMeHH. KruHeTHueckast KpUBasi.

2. dopmasnbHasg KWHETHKA MPOCTHIX PeaKI[ui. 3aKOH JIeHCTBYIOIAX Macc.

3. OO1uii ¥ YacTHBIN NOPSOK peakui. OCHOBHOM IOCTY/IaT XUMUUECKOW KHHETHUKH.

4. TlopsiooK M MOJIEKY/ISIPHOCTE peakiyu. [IpuurHbI HecoBMaeHUst MOJIEKY/ISIPHOCTH M TOpsiAKa

peaxIyu.
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@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHUI

5. KuHeTHueckue ypaBHeHUsI peakliyii pasHbIX MOPSJKOB 1 UX pellieHHst. AHaIU3 KUHETUYeCKOro
ypaBHEeHUsI peakl[iM 1epBoro nopsjka. KuHeTrka sjeMeHTapHBIX peakiiii BTOPOr0 U TPEThero
ropsijKa.

6. Crioco0blI oripeZiesieHHst TIOPsiZIKa M KOHCTaHTbI CKOPOCTH XMMHUECKOM peaKIiy.

7. ®opMmasbHasi KUHeTHKa C/I0KHBIX TOMOT'eHHBIX peaklii.

8. 3aBMCHMOCTb CKOPOCTH XMMUUYECKOW peakLy OT TemriepaTypsl. TeMmepaTypHbId

K03 durpent Bant-T'odda. YpaBHeHne AppeHuyca. JHeprus akTUBaLMK XUMUYeCKOM peakLiiy.
OKCIiepuMeHTa/IbHOe OIpe/ie/ieHre SHepryuy akTHBalUy U NpeJ3KCIIOHeHIIMaIbHOTO MHOXKUTEIS.
9. Teopus aKTUBHBIX CTOJIKHOBeHHH. PH3MUeCKUI CMBIC/T 3HEPTUX aKTHUBaLUU U
Npe/[3KCIOHEHL[Ma/ILHOTO MHOKUTEIS. MOHOMOJEKY/ISpHbIe PeakLvH.

10. Teopust akTUBHpOBaHHOr0 KoMiiekca. [1yTe peakuuu. Bpems »KM3HU aKTUBMPOBAHHOIO
KOMILJIeKca. JHepreThueckas KapTa XMMHUYeCcKOl peakLiyy.

11. LlenHbie u HOoTOXUMHUUECKHE PeaKLUH.

12. Ocob6eHHOCTH TOMOTeHHBIX PeaKL[UH B PaCTBOPAX.

13. Karamus

14. Karanmm3. O61ye PUHLIUITEL KaTau3a (Hen3MeHHOCTD TI0J/I0KEeHHsT pAaBHOBECH S,
130MpaTeIbHOCTh IeHCTBUSN).

15. DHeprus akTUBaLMU KaTaJIMTUUeCKOl peakiuu. BerjectBa AppeHuyca, UX poJib B KaTaiuse.
16. Knaccudukaiiys KaTa/IdTHUeCKUX MpO1iecCcoB.

17.'oMoreHHBbIM KaTanr3. MexaHu3M U KUHeTHKa TOMOTeHHO-KaTa/IMTUUeCKHUX peakLuil.

18. ABTOKaTaIM3, KUCJIOTHO-OCHOBHOM KaTa/lus.

19. 'eTeporeHHsli KaTanu3. KuHeTHKa reTeporeHHO-KaTaIUTHUeCKUX peakiuil. KuHetnueckas u
i dy3roHHast 00/1aCTH reTeporeHHOro Tiporjecca. KaxkyIiascsi SHepruisi ak THBaLIWH.

20. ®epmeHTaTUBHBIN KaTaiu3. DPPeKTUBHOCTh U ClieUPUUHOCTb (hepMEeHTaTUBHOTO KaTaiu3a.

Borpockl K KO/IJIOKBUYMY T10 pa3fiely Tio
paszenam 5, 6, 7: TepmoauHamMuKa
(ha30BOr0 paBHOBECHSI.
OZJHOKOMITOHEHTHbIE CUCTEMBI.

1TTpaBusio a3 I'nb6ca f/ist pa3MMYHOTO YKC/Ia BHEITHUX MTapaMeTPOB U (a3 B TEPMOJUHAMHUUECKOH
cucTeme.

6. ®a3oBbIe MEPeXo/[bl MEPBOTO ¥ BTOPOTO PO/ia U UX TIPUMEDHI.
7.®a30Bble paBHOBeCHs U (Da30Bbie MEPEXO/bl B OTHOKOMITOHEHTHBIX CHCTEMAX.

8.3aBrcUMOCTE TemIiepaTyphbl pa30BOT0 Mepexofia OT BHEIITHETo JJaB/ieHus B OZJHOKOMITOHEHTHBIX
cucteMax. ¥YpaBHeHue Knareiipona — Knaysuyca.

9. IpumeHenune ypaBHeHus: Kianetipona — Kiay3uyca K OIMHMCaHHIO MPOLeCca IJIaB/IeH st TBEPAbIX
BeIIeCTB.

10. TlIpaBuso TpyToHa. Pu3nuecKuii cMbIC K03 duieHTa B ypaBHeHUW TpyToHa.
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Ne i DopMBI TEKYIIero KOHTPOJIA IIpuMepsI THIIOBBIX 3aaHUI
11. Yto Takoe azoBas AuarpamMmma? Buabl JuarpaMm COCTOSTHUSL.
12, OcHOBHbIe IPUHLUITLI aHaMM3a (a30BbIX JUarPaMM.
13. TlapameTpsl TPOIHOM TOUKH /151 BOJbl. CBOMCTBA CUCTEMBI B TPOMHOM TOUKE.
14. Tlouemy nuHWS TJIaBI€HUS HA AMarpaMMe COCTOSHHSI BOZbI MMeeT OTPULaTe/IbHbIA HAK/IOH?
15. Knaccudukarys pactBopoB. Crioco0bl BhIpaKeHMs KOHIIEHTPAIMKY PaCTBOPOB.
16. W peanvHble, peasbHbIE U TIPe/ie/TbHO pa30aB/ieHHbIE PACTBOPBI.
17. YpaBuenus I'n66ca-/rorema u [drorema-Maprysnuca. I'padryeckuii meTo/ pacuera
TIapLMaJTbHbIX MOJIbHBIX BETUUHH.
18. Xumwuueckwuii OTeHI[Ha/l KOMITOHEHTa a pacTBope. IlepBoe ¥ BTOpOe CTaH/IapTHBIE COCTOSTHUS.
19. TleperoHka >KugKuXx jieTyunx cMmeceii. [TepBblii U BTOPO# 3aKoHbI KoHOBasioBa.
20. DnekTposMTHYECKas AUCCOIUALINS, COTbBATAIMS. DIEKTPOIUTBI, KIaCcCUMUKAIHS
371eKTPoUTOB. Criabble 3/1eKTPOJUTHI.
21. CremneHb AyUCCOLMALMY ¥ KOHCTaHTa JUCCOLMALIMY. 3aKOH pa3BesieHust OCTBab/a.
22. WpeanbHble U peasibHble PaCTBOPbI. AKTUBHOCTb ¥ KOI(GUIIMEHT aKTUBHOCTH. MeTOo bl
oripefesieHnst K03 uLeHTa akTUBHOCTH. PacTBOPUMOCTE ra30B B XKUJKOCTH, ypaBHeHue ['eHpu.
[TaByieHre HACBIITIEHHOTO TIapa Hajl PaCTBOPOM, 3aKOH Pay/isi /71 IeTyurX W HeJIeTy4rX CMecei.
23. KosuuraTvBHbBIe CBOHCTBA PAaCTBOPOB. [T0OBbIILIEHHE TeMIlepaTypbl KMIIEHHUS], TOHMKEHHEe
TemIiepaTyphkl 3aMep3aHusi, OCMOTHUEeCKOe /jaBieHue, ypaBHeHre BanT-I'odda.
24. KpuocKonmnyeckui, 30yMOCKONTMUeCKHA 1 OCMOMeTpUYeCcKui MeTo/ipl. Y paBHenwue IIpesepa
Ne nni @DopMBbI TeKyIero KOHTPOJIst IIpuMepbI TUNIOBBIX 3aAAHUH
5. Borpocsl K Ko/U10KBUyMy 1O paszeny 1 1.TTpu3HaKu 00BEKTOB KOJJIOUAHOW XUMUH.

2.0CHOBHBIE TePMUHOJIOTMYeCKHe [TOHATHS.

3. Knaccudukanum AUCriepCcHBIX CUCTEM T10 arperaTHOMY COCTOSIHHIO.

4.Knaccr¢ukanyy AUCepCHbIX CUCTEM T10 pa3MepaM YacTHL] JUCIIepPCHOM (asbl.

5.Knaccudukanuy AWCIepcHbIX CUCTeM IO CTelleHW B3auMOJENCTBUSL [UCIIepPCHOM  (hasbl
JIMCTIePCUOHHON CpeJoi.

6.Knaccudukauys HopyucTbIX CUCTEM.

7. TepMoIMHAMMKA ¥ KWHETHKA 00pa30BaHuUsl HOBOH (as3bl.
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@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHUI

8.MexaHnueckye MeTO/ bl IOyUeHUs AUCHIEPCHBIX CUCTEM
9.MeToz, onyueHus: AUCTIEPCHBIX CUCTEM ITyTeM XMMUUeCKOW KOH/leHCal[uu
10.ITenrTn3auus.

Bonpocs! K KOJJIOKBUYMY T10 paszeny 2

1. Bujpl oNTUYECKUX sIBJIEHWH B JUCIIEPCHBIX CUCTeMaX.

2. CBeTopaccesiHUe.

3. Otnume omanecieHIUH OT (QyopecLeHLN .
4.YpaBHeHue Pases u ero aHamus.

5.IIpupojHsbie nposiBieHUsI CBeTOpacCessHusl.

6. OcobeHHocTy abcopbLy cBeTa AUCIEePCHBIMU CUCTEMaMHU.
7.2Mnupuueckoe ypasHeHue 'esiepa.

8. OnTnueckast MUKPOCKOIHS.

9.Hecdenomerpusi u TypOUIUMETPUSI.
10.90TOH-KOppe/sIMOHHAS CMIEKTPOCKOIHSL.

BorpochI K KO/JIOKBUYMY TI0 pa3zeny 3

1. TTpupoga afcopOLMOHHBIX CHI.

2.CBob0/THAs SHEprys OBePXHOCTH. [T0BepXHOCTHOE HATSPKEHHE, IIPUUWHBI €70 BO3HUKHOBEHUS.
3.IToBepXHOCTHO-aKTUBHbIE U — UHAKTUBHBIE BelllecTBa. [IpuHIMI He3aBUCUMOCTH JIeHrMiopa.
4.Ancopbriysa. Bumsl agcopOiym.

5.PaBHOBecue Ha rpaHuIie paszesna XXUAKOCTh — ra3. yHJaMeHTaibHOe a/icOpPOIMOHHOe ypaBHeHHe
I'n66ca.

6. PaBHOBecue Ha rpaHulle pasZiesia TBepj0e — XUIKOCTb. Teoprsi MOHOMOJIEKYJIIPHOM azcopOLmu
JIsHrmropa.

7.¥YpaBHenusi ®peitHamixa u TeMKrHa.

8. PaBHOBecHe Ha rpaHulie pa3/ena TBepoe — ra3. Teopus MoJUMOeKY/IIpHOM agcopbiyu BOT.
9.0rmpezienieHye yaenbHON MOBEPXHOCTH aicOPOEHTOB.

10.Xpomarorpadusi.

11.Aare3us. fIByieHre pacTeKaHWsl M CMauMBaHUsl, KpaeBOW yroJl CMauMBaHUsl.

Boripock! K KO/JIOKBUYMY TIO pa3zeny 4

1.MoHo - 1 HenoHoreHHble ITAB.

2.AHvoHoakTuBHBIE [TAB.

3.KatnonoaktuBHble [TAB.

4 Amdonuthblie [TAB.

5. VlcTMHHO pacTBOpUMBIe M KOJIJIOU/IHbIE [TOBEPXHOCTHO-aKTUBHBIE BellleCTBa.

6.CBolicTBa 1 MeXaHU3M JIeNCTBUSI ICTUHHO PAaCTBOPUMBIX U KOJIJIOUWJHBIX TTIOBEPXHOCTHO-aKTUBHBIX
BeIleCTB.

7.I'J1b
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8.Mwuiiesioobpa3oBadue B pactBopax [TAB; cTpoeHre MUL|e/IT MOHO- ¥ HEMOHOTeHHBIX [TAB.
9. SIBnieHue comoOUMU3aLIUN.

10.Metogpt onpefenenuss KKM. OrnipesiesieHre OBEPXHOCTHON aKTUBHOCTH 110 U30TepMe
[IOBEPXHOCTHOr0 HaTspkeHus [TAB.

11.Motoriiee neiicteue ITAB.

9. Bonpock! K KO/IJTIOKBUYMY 10 paszeny 5 1.0miTHI Peticca.

2.2nektpodopes, 3/1IeKTPOOCMOC, TTOTEeHIIMAbI TeUeHUs U CeTUMeHTaIIUH.

3.IIprumHbI BOSHUKHOBEHHUSI U aHAU3 3/IEKTPOKUHETUUECKUX SIBJIEHUM B AVCITEPCHBIX CUCTeMax
4.MexaHU3MbI 00pa30BaHMs 3apsi/ia Ha TIOBEPXHOCTH paszena ¢as.

5.06pa3oBaHue 3apsi/ja Ha IOBEPXHOCTH paszena (a3 Mpy JUCCOLMALN TTOBePXHOCTHBIX TPYIIIL.
6. Obpa3oBaHue 3apsA/ia Ha MOBEPXHOCTH pa3jena ¢a3 MmyTeM JOCTPauBaHUs KPUCTA/LTNUeCKOU
PeILeTKU arperara, ImyTeM ajcopOIvy HOHOB Ha MeXK(a3HOU TpaHuIIe.

7.Ctpoenue [15C,

8.CTpoeHue KOMIOUAHON MULe/IBI.

9.YpaBHeHue ['yu-UenmeHa.

10.KoH1ieHTpalMOHHast U HeUTpanu3al[uoHHas KoaryJisiiius 30/1ef.

11.I1pakTHUeCcKoe MpUMeHEHHUE 3/1eKTPOKMHETHUECKUX SIBJIEHUM.

5.2. Kpurepuu, 1Ikasbl OLjeHUBaHUs TEKYILEro KOHTPOJIsL yCIIeBaeMOCTHU:

HaumeHnoBanue
OL[€eHOYHOI'0 IITkanb1 oeHNBaHUS
cpeactsa Kpurepuu onjeHMBaHUsA
(KOHTPOJILHO-
OLIeHOYHOI'0 100-6anIbHasA cucTemMa IIaTuba//ibHaA cUCTeMa
MeponpHUATHA)
YCTHBIH ompoc [laH NO/HBINA OTBET Ha [10CTaB/IeHHbIN BONIPOC (BOIIPOCHI), [OKa3aHa - 3auTeHo
COBOKYITHOCTb OCO3HAHHBIX 3HaHWH 00 00BeKTe, PAaCKPHITHl OCHOBHBI®
TI0JI0>KeHUS IUCLUTIMHBL; OTBET JIOTUUeH, U3/I0)KeH B TEPMUHAX HayKH.
OOyuarommuiics 3HaeT MaTepHaJ To 3aJJaHHBIM BOTIPOCAM B /I0/DKHOU Mepe,
TOC/IelOBaTe/IbHO ero u3jaraeT, BO3MOXKHbI HeCyll|eCTBeHHbIe HeTOUHOCTH B
oripejie/ieHUsIX.
ITaH HeTOJTHBIN OTBET, MpeICTaB/ISIOIIN CO00 pa3pOo3HEHHbIE 3HAHMUS T10 - He 3aUTeHO
TeMe BOIPOCa C CYIIeCTBeHHBIMU OIMOKAaMH B omipefiesieHusiX. [IpucyTCTBYIOT
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HaumenoBanue
OLIeHOYHOI'0 IlIkanbl oeHNBaHUS
cpeAcTBa Kputepuu onjeHMBaHHA
(KOHTPOJILHO-
OLIEHOYHOr0 100-6anibpHas cucTemMa ITaTubanibpHas cucTeMa
MeponpusTHs)
(hparMeHTapHOCTb, HEJIOTUYHOCTD U310XKeHHs.. OOyuaroIuiica He 0CO3HaeT
CBSI3b ZJAHHOTO TIOHSITHSI, TEOPHH, SIBJIEHUS C IPYTMMHU 00BbeKTaMu
JucturuinHbl. OTCYTCTBYIOT BBIBOZIBI, KOHKPETU3aLUs U [0Ka3aTe/IbHOCTh
n3JokeHus. Peub HerpaMoTHas. [loNOMHUTETBHBIE ¥ YTOYHSIOLLME BOTIPOCKI
TIperiofiaBaresisi He MPUBOJAT K KOPPEKLIMHM OTBeTa 00yUarol[erocsi He TOIbKO
Ha [10CTaBJIeHHbII BONPOC, HO U Ha Jjpyrye BONPOCh] TEMBI.
CobecesoBaHue [laH MosiHBINA, pa3BepHYTHIN OTBET Ha MOCTaB/eHHBIM BOMPOC (BOMPOCHI). - 3aUTeHO
OOyuarormuiicst TBepJ0 3HaeT MaTepHaJl 1o 3a/laHHbIM BOMPOCaM, TPaMOTHO U
MOCJIe/lOBaTe/ILHO ero U3jaraeT, BO3MOXKHbI HeCylljeCTBeHHble HeTOUHOCTH B
olpeie/leHHsIX.
JlaH HeTIo/THBIA OTBET, MPeCTaB/ISIOLIMK COO0! pa3po3HeHHbIe 3HAHUS TI0 - He 3aUTeHO

TeMe BOTIPOCa C CyIIleCTBeHHbIMHU OIIMOKaMHU B oripe/iesieHusix. [[pUcyTCTBYIOT
(hparMeHTapHOCTb, HEJIOTUYHOCTD M3710)KeHUs.. Peub HerpamoTHasl.
[lononHyTe/IbHBIE U YTOUYHSIOLME BOIIPOCH! IIpero/iaBaTeist He IIPUBOZAT K
KOPPEKIMY OTBeTa 00y4YaroIerocsi He TOJIBKO Ha TIOCTaB/IeHHBIN BOTIPOC, HO U
Ha JIpyrye BOIpPOChI TEMBI.

5.3. [IpomexxyTouHasi aTTecTaLus:

dopma NPOMeXyTOUHOU aTTeCcTallu

TunoBbie KOHTPO/IBHBIE 3a/JaHUA U HHbIe MaTepHaJIbl
JJisl IPOBe/JeHUs MPOMEKYTOUHOM aTTecTaluu:

3auer:

Komnokeuywm 1, 2, 3, 4

rapamMeTpbl ¥ PYHKL[UU COCTOSTHUS.

TaKoe SHTaJIbIIUA?

KonnoxkBuym Pazden: «Xumuueckass mepmMoouHaMuKa»
1. [akiTe onpefeneHue MOHATUSIM: TePMOJWHAMUUECKasi CUCTEMa, TEPMOJMHAMAUeCKUN TTPoLiece,

2. AHanmuTHuecKoe BbIpa)KeHHe TIepBOro 3aKOHa TePMO/MHAMUKU U ero aHaiu3 rpu P=const. Uto

3. TlepBoe cneacTBuen3 3akoHa ['ecca. UTo Takoe Teryiota 0Opa30BaHuUs BelleCcTBa?
4. Bbiuucnute TeryioBoi 3¢ ekt peakiuu (T=298K):
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a)ipu P = const;  6) mpu V= const,
ecmu AHo = - 110,5 K/Ix/MO/b AH cizonx = -238,57 KIIK/MOJIb
5. OHTponus Kak (PyHKIUS COCTOSIHUS Y KPUTepHii paBHOBECHS B U30/IMPOBAHHBIX CUCTEMaXx.
CoiicTBa sHTpOnUU.PacyeT SHTPONUM B HEOOPAaTUMOM TpoLiecce.
6. TepmojuHamHueckue NOTeHLIMA/Ibl KAK KDUTEPUU PaBHOBECHS B 3aKPBITHIX CUCTEMaXx.
7. OrnpepenuTe, Kakas U3 (QYHKLMM COCTOSIHUS SIBJISIETCS] KDUTEPHEM BO3MOKHOCTH MPOTEKaHUsI
CaMOIIPOU3BOJILHOIO Ipoliecca npyu T=const u P=const B ©30/1MPOBaHHOM U 3aKPbITON CHUCTEME:
1. Dueprusi 'nbb6ca G; 2. OHeprus ['enbmrosbiia F; 3.9HTponus S.

2. KonnoxkBuym Pazden: «Xumuueckoe pagHogecue»
1. Uro Takoe COCTOsHUE JUHAMUUYECKOr0 XUMHUUECKOr0 paBHOBECUS?
2. B uewm pa3snmmnuure KoHCTaHT paBHOBecHs K. 1 K, ¥ KakuM ypaBHeHHeM OHU CBsi3aHbl MeXY
coboii?
3.  Uro xapakTepu3syeT BeJiiuKHa 1 3HaK AG’ B ypaBHEHUH M30TePMbl XUMUUYECKOW PeakL[iu TpU
CTaHZAPTHBIX YCIOBUAX?
4.  Ta3000pa3Hble BellleCcTBa pearupyroT 10 3a/laHHOMY ypaBHEHUIO peakliuy ¢ o6pa3oBaHeM
ra3oo0pa3Horo rnpoziykra. BeipasuTe koHcTaHThl paBHOBecust K. 1 K, uepe3 paBHOBeCHOe KO/TMUECTBO
MPOAYKTA (X), eC/Ii UCXO/HbIE BellleCTBa B3SIThl B CTEXMOMETPUYECKOM COOTHOLLIEHUU TTPU
CTaH/APTHBIX YCIOBUAX.
5. C,Hs + H, = C,H;
6.  Kak noenusieT Ha KOHCTaHTY paBHOBecus K, 5K30TepMHUeCKOM peakliiy NOBbILIEHUe
TeMIlepaTypbl? 110 KakoMy ypaBHeHUIO 3TO MOXKHO OL[€HUTh?
7.  IlpunHumn nogswkHoro paBHoBecwus Jle [llaTenbe Ha MpuUMepe peakivy, MpoTeKarolei 6e3
M3MeHeHUs1 KOJTMYeCTBa BelljeCcTBa B ra3oBol (ase.
8.  OnpepenuTe, Kak OyJjeT MeHSATHCS PABHOBECHBIHM BBIXOJ, TPOIYKTOB PeAKLIMH IPY TIOBBIILIEHUH
JlaB/ieHys (HamuIIWTe BbIpaXkeHHe 11 KOHCTaHThl paBHOBecHs K,,):
9. Nz +3H2 = 2NH3

3. KosunokBuym Pazden: «KuHemuka u kamaau3s»
1. Yrto M3yuaeT XUMHUUeCKasi KUHemMuKda. /13 Kakx OCHOBHBIX pas3/ie/loB OHa COCTOUT?
2. BblBeuTe KuHemuuyecKoe YpaBHeHUe I peakLuu Hys1e8020 mnopsiaka. IlpencraBbTe ero
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w

rpaduuecky.

B uem 3akrouaeTcs MeTos, nOOCMAHOBKU 17151 OTIpefie/ieHusl MOpsiIKa XMMUYeCKOW peakLuu?

[To 3HaueHMsIM KOHCTaHT CKOPOCTEM TPU ABYX TeMrlepaTtypax OIpeze/nTe 3Hep2uio akmueayuu
peakuuu: T:=574,5K; k;= 0,0856 a/moab'muH.; T.=479,2K; k, = 0,00036 1/M0/1b*MUH.

Kak Bnmuser memnepamypa Ha CKOPOCTb XMMUYeCKOW peakiuu? [Io KakoMy ypaBHEHMIO 3TO
MOJKHO OL|€HUTH?

MexaHu3Mm (epMeHTaTUBHOTO KaTaiu3a. VIOHbI, KaKUX MeTa/lJIoB MOTYT, BXOJWUT B COCTaB
MeTan10(pepMeHTOB?

OrmpefieniuTe K8AHMOBDIU 8bIXO0 DPA3JIOXKEHUs] yPAHU/IOKCa/ama TIpy JijiiHe BOJHBI 365,5 HM,
eCJIM YKCJIO Pas/IoKUBIINXCS MOJIEKY/ — 6,18:10™, a unciio nor/noieHHsx GoToHos -10,5810%.

4. KonnokBuym Pa3sden: «Tepmodunamuka ¢pazoeoz2o pasHogecusi. OOHOKOMNOHeHMHble CUCMeMbl.
/JleyxkomnoHeHmuble cucmembl. Pacmeopbi»

1.

vt

B uem 3ak/rouaeTcs pasmurie MeXy 20MO2eHHbIMU U 2emepo2eHHbIMU
mepmooduHamuyeckumu cuctremamu? [IpuBecTy pUMepkI.

Urto Takoe pacmeopbi? UTo Ha3bIBalOT pacmeopumesiem? BUbl pacTBOPOB.

Kakue ycioBusi HeOOXOUMBI [I7IsI SIBJIEHUSI 0CMOCA, UTO TaKOe OCMOTHYECKOe 0ae/1eHue?
Ornipezieniite Mo/1sipHyto KoHLleHTpauuto (Cg) 1 MoasipHyto doto (xg) CBrsCHO B H0, ecnu
MaccoBas 0/ 3TOr0 BeljecTBa w=63% , IJIOTHOCThL pacTteopa p=1,7252/cm®. (Maccy pactBopa
npuHATH paBHou 1000 2).

Kakue cBOMCTBa paCTBOPOB Ha3bIBAOT KO//IUZAMUBHBbIMU? TIprBeuTe NprMephl.

Kakuve memoobl, 0CHOBaHHbIE Ha CBOMCTBaX U/leabHbIX PaCTBOPOB, TPUMEHSIIOT s
onpe/ie/IeHUs1 MOJIEKYJIIPHOM MacChl BellleCTB?

[To maHHBIM, TIPUBEJIEHHBIM B 1.4, pacCCUUTaliTe OCMOMuUYecKoe 0ae/1eHue paCTBOPEHHOTO
BeIIeCTBa NIPH CMAHOAPMHbIX YC/I0BUsX (pa3sMepHOCTh (Cg) TIPH pacyeTe - MO/Ab/M’)

dopMa NPOMeKyTOUHOM aTTeCcTaluu

TumnosBbie KOHTPOJ/IbHbIE 3a/1IaHUA U HHbI€ MdTePHUAJ/IbI
AJIA MIPOBEJCHUA HpOME)KyTOqHOﬁ dTTeCTalluM:

3auer:
Kosmnoksuywm 1, 2, 3

KOJIJIOKBI/IYM. Kﬂaccndeauuu H METO/bI MOJ/IYU€eHHUSA NJUCIIEPCHBIX CUCTEM. Onruueckue
CBOJICTBA U METOAbI dHA/IN3d JUCIIEPCHBIX CUCTEM.
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1. Knaccudukaiys JucnepcHbIX CUCTeM T10 arperaTHOMY COCTOSIHUIO.

2. Kakue 13 crucreM, UMeROIIMX MPYBeJieHHbIe HIKe pa3Mepbl YaCTHL], OTHOCATCSI K UICTUHHO
KOJIJIOUJHBIM?

10°m; 10°m; 107m; 10°m; 5.10°m

3. Urto Takoe gucrepcHas ¢asa, JUCIIepCUOHHAs Cpefia, AUCIepCcHasi chucTema?

4.Kakue cMCTeMbl OTHOCSTCSI K opraHo3osiM: TymaH; pactBop NaCl; 3ons Fe(OH); B Boze; 3046 NaCl
B OeH3o071e; 30716 Ni B CIIMPTe; PacTBOP KayuyKa B TOJIyoJie?

5. Bo CKOJIBKO pa3 yBeMUWTCSl WM YMEHBLIUTCS] KOJIMYeCTBO MOJIEKYJ B OJHOM KOJIJIOWJHOW YacTuLle
cepryeckoil (popMmel, e painyc ee yBenuuurcs B 10 pas?

6.YcnoBus NposiB/ieHNe CBeTopaccessHUs. Y paBHeHue Peest.

7. IloTok cBeta ¢ gymHOM BosHBI 500 HM, IPOXO/S Yepe3 SMYJ/IbCUIO C TOMLMHOU C1051 1M,
ocnabsieTcsi B pe3y/ibTaTe CBeTOpaccesiHus B 2 pa3a. PaccuurTaiiTe pajuyc uacTuL] AUcCiepcHOM ¢asbl,
ec/u ee 00beMHasi KoHIjeHTparus pasHa 0,6 - 10™r/cM?, mI0THOCTH crcTeMsl - 1r/cM?, roKasartesb
TipesIOMJIeHHsI JUCTIePCUOHHOM cpefibl - 1,385, a moka3are/ib TipesioMeHus: AucnepcHou dasel - 1,480.

2. KoutokBuym. IToBepXHOCTHOE HAaTsDKEHHME U aJiCOPOLIHsL.

1. MexaH13M BO3HUKHOBEHUS TOBEPXHOCTHOT'O HaTsDKeHUsI Ha TpaHuLle pasjesna a3 )KUAKOCTb - ras.
2. Kakue BellleCTBa MOBBILLIAIOT TOBEPXHOCTHOE HATsKEHUE, a KaKHe - TIOHWKAK0T U ToyemMy?

3. B uem NpuHLIUITHAIEHOE OT/IMUKE XeMOCOPOLIMY OT GpU3nuecKou afcopormm?

4. B ueM 3aK/touaeTCsl MPUHIUI «HE3aBUCUMOCTU» JI3HrMiopa 1ipu afcop6iuu [TAB Ha rpaHuiie
pa3zena ¢a3 KUAKOCTb — ras?

5. Ucnonk3ys ypaBHeHHe JIeHTMIOpa BBIUKMC/IMTE BeJTMUUHY aICOPOI[MM a30Ta Ha 1e0/IuTe TIpU
nasnennu P=3,80 10 H/m?, ecy = 3,89-10 kr/kr, a K=1,56-107.

6. Yc10BUsI CMauMBaHUs TBeP/I0 MOBEPXHOCTH >KUAKOCTbIO. Y paBHeHUe FOHra.

7. Kak u3meHuTcst paboTta aire3un BOZIbI K MOBEPXHOCTH BOJIOKOH TKaHH, €CJTH 10 MOAU(DUKAI[UH
KpaeBoi yron cMauuBanusi 61 ©:=10° a nmocie Moaudukauu GropcozepsKaiiyMm rmoiuMepoM
©,=123°. TToBepXHOCTHOE HaTspKeHHe BobI 72,75 107 [hx/m?.

3. KosstokBuyMm. IIoBepXHOCTHO-aKTUBHBIE BelleCTBa. J/IEKTPOKUHeTHUYeCKHe IB/IeHUS B
JAUCIIEPCHBIX CUCTeMaXx.

1.AHVOHHBIE TOBEPXHOCTHO-aKTHUBHbBIE BellleCTBa, UX MOJy4yeHre U CBOUCTBaA.

2. Otmmuarorcst it KKM WOHOTeHHbIX M HeMOHOTeHHbIX TIAB u riouemy?
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3.YTo Takoe CoFO0MIM3aLus?

4.PaccuuTaiiTe uucao arperaty m wmuuenn ITAB, ecnu ko3dduiieHTbl caMoAuddy3uu MULIET
D,=1,1-10"m°/c, a xkoshouipentsl camoauddysuu mosnekyn D= 4,8:10"°m%/c, yuutbiBas,
urom=(D/D,,)>.

5.0nbIT ©.D. Peticca 1o snmekrpoocmocy. [louemy Boza ABUranuch K aHOAy?

6.Pacckaxxute 00 oOpa3oBaHue 3apsila Ha TIOBEPXHOCTU UaCTUl] [JUCTiepcHON da3bl myTem
MOBEPXHOCTHOM [IUCCOLMALIN MOJIEKYI.

7.Paccuuraiite -noTeHan uyactul, nurMeHTta TiO,KOTOpble TPy 37eKTpodopese mepeMelarTcsi K
karoy. CMelljeHre rpaHuiibl 3a Bpems t=1,2-10°c cocraBisiet

1 =2,2-10° m, paccTosiHUe MeXy 3/1eKTpoAamu - L=25-10°m, HanpsykKeHue, TIPUI0KEHHOE K 3/IeKTPOJaM
- V=120 B, nuanekTpuuecKasi IPOHUIIAEMOCTD Cpejbl - 81, 3/1eKTpruyecKast KOHCTaHTa - o 8,85-10%¢h/m,
BA3KOCTH cpejibl - n=1-10°Hc/m’.

5.4. Kpurepuw, 1IKa/ibl Ol[eHUBaHWs TIPOMEKYTOUHOM aTTeCcTal[uu YueOHOU AUCIUIIMNHBI/ MOy IS

®dopmMa NPOMeKyTOUHOU

IIIkanbl oLeHUBaHMSA

arTecTanyuu
Kpurtepun orjeHuBaHuA
HaumeHoBaHMe OI[€eHOUHOI'0 100-6amnbHas
IIaTudansibHasA cUCTEMA
cpe/icTBa cucremMa
3auer: -O0yuaronuiicsi 3HaeT OCHOBHBIE OTIpe/iesieHus], 3a4TeHO 61% - 100%
KonnokBryMbl; BBINOHEHHE U 3alljuTa | Ioc/iefoBaTesleH B U3/10)KEHUW MaTepuana, eMOHCTpUPYeT
nabopaTopHbIX pabor; uTOroBoe | 6a3oBble 3HAHUS AUCLIMIUIMHEL, BjlaJieeT HeoOX0AUMbIMU
cobecenoBaHue. YMeHHUSIMHA U HaBbIKaMH TIPH BBITIOJTHEHUY TIPaKTHUECKUX
3a/JaHUM.
-OO6yuaroluiics He 3HAeT OCHOBHBIX OTpe/ie/IeHUH, 60% u meHee
Heroc/ie/ioBaTesieH U COVBUMB B M3/I0)KEHUU MaTepuara, He He 3a4TeHO 60%
obmaziaeT onpezie/IeHHON CUCTEMOM 3HaHUM T10 AUCIUITIMHE, He
B TIOJIHOM Mepe BjiaJieeT HeoOXOAUMBIMUA YMEHHUSIMU U
HaBbIKaMU 1PY BBINIOJIHEHUH [IPAKTUYECKUX 3aJ,aHui.
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5.5. KypcoBas paboTa: He TIpeJlyCMOTpeHa

5.6. Kpwutepuu, 1IKasbl OIjeHHBaHUS KypCOBOI pabOTHI/KypCOBOTO TIPOEKTa - He TIpeyCMOTpeHa



5.7. CucTema OL|eHUMBaHUs pe3y/bTaTOB TeKYIero KOHTPOJIS ¥ IPOMEeXYTOYHOW aTTeCTaluHy.
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O1leHKa M0 JVCLUIIHE BBICTAB/ISIeTCS 00yUaoIeMyCsi C YUETOM pe3y/IbTaTOB TEKYIel ¥ MPOMeKYTOUHOM aTTeCTalH.

@dopMa NpoMeKyTOUHOI
arTecTaluu

HaunmMmeHnoBanue
OLIeHOUYHOI'0 CpeJCTBa

KpuTepuu onjeHMBaHus

KaJ/ibl OIléeHUBaHUA

100-6annpHas
cucrema

IIaTuda/uibHasA
cucremMa

DK3aMeH B ITMCLMEeHHOH
dbopMe c ycTHBIM cobecesioBaHEM
o ouieram

OO6yuaromuiics:

- IeMOHCTPHUPYeT 3HaHUsl, OTJTMYAIOIINecs TTyOUHOM U
COZieprKaTeIbHOCTBIO, 1aeT MOJIHbIA NCYepIbIBAlOIIUN OTBeT,
KakK Ha OCHOBHbIe BOTIPOCKI OWsieTa, Tak U Ha
JIOTIOJTHUTE/TbHBIE;

- cBODOO/IHO BJla/ieeT HayUHbIMU TIOHSATUSMH, BeJleT JUaJiorT U
BCTYIaeT B HAYYHYIO AUCKYCCHUIO;

- crnocobeH K UHTerparyy 3HaHWH 110 oTipe/ie/IeHHOH TeMe, K
aHa/M3y I0JIOKEeHMH CYLeCTBYIOLIMX TEOPUM, HarpaBIeHUN
110 BoTipocy bunera;

- JIOTUYHO U [J0Ka3aTe/lbHO pacKpbiBaeT mpobiemy,
TIpe/I/I0KeHHYI0 B OuieTe;

- CBOOOZHO BBIMOJHSIET TIPAKTUYECKHE 3a/JaHHsI TIOBBIIIEHHOM
CJIOXKHOCTH, TIpelyCMOTPEHHbIe TTPOrPaMMOH,
ZIeMOHCTPUPYeT CUCTEMHYIO paboTy C OCHOBHOM M
JIOTIOJTHUTeTbHOM JIUTepaTypOM.

OTBeT He CO/IePKUT (PAaKTUIeCKUX OLIMOOK U
XapaKTepu3yeTcs IMyONHOM, ITOJTHOTOM, YBEPEHHOCTBIO CYKIEeHUH,
WITIOCTPUPYETCsI IPUMepaMU, B TOM UHCJIe U3 COOCTBEHHOM
MIPAKTUKHU.

5

OO6yuaroLmiics:

- TIOKa3bIBaeT JJOCTAaTOYHOE 3HaHWe yueOHOro MaTepHara, HO
JIOTTyCKaeT HeCyll|eCTBeHHbIe (JaKTUUeCKHe OIMOKH, KOTOpbIe
CriocobeH MCTIPaBUTh CaMOCTOSITETbHO, B/1aromapsi
HaBOZSIIIEMY BOIIPOCY;
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dopma NpoMeKyTouHOn
arTecTanuu

HaunmMmeHnoBanue
OLIeHOUYHOTI'0 CpeJCTBa

Kpurtepuu oueHuBaHusA

I]_HKaJIbI OLleHMBaHUA

100-6aibHas
cucremMa

IIaTuéa/uibHas
cucrema

- HeJOCTaTOYHO pacKphITa Mpobsiema 1o 0JHOMY K3 BOIPOCOB
oumera;

- He/|0CTaTOYHO JIOTUYHO ITOCTPOEHO H3/I0KeHHe BOIIPOCa;

- YCIIeLIHO BBINOJIHSET IIPeyCMOTPEeHHbIe B IPOrpaMMe
NpaKTHYeCcKue 3a/laHusi CpefiHel C/I0’KHOCTH, aKTUBHO
paboTaeT C OCHOBHOM JTUTEPATYPOH,

- JIeMOHCTpHUPYeT, B LieJIOM, CUCTEMHBIH MOJX0/, K pelLleHHUI0
NpaKTUYeCKUX 3a/la4, K CaMOCTOSITe/IbHOMY ITOTIO/THEHUIO U
0OHOBJIEHUIO 3HAHUH B XO7e Jla/bHellel yueOHOM paboThl 1
npodecCHOHaILHOM /1esITe/IbHOCTH.

B oTBeTe pacKphITO, B OCHOBHOM, COZlepKaHHe Ousera,
VMEI0TCsl HeTOYHOCTH TIPY OTBeTe Ha JIOTIO/IHUTe/IbHbIe BOMIPOCHI.

Obyuaroruiics:

- TIOKa3bIBaeT 3HaHWs ()parMeHTapHOTO XapaKTepa, KOTOpble
OT/INYAIOTCSI TIOBEPXHOCTHOCTHIO I MasIoH
CO/ZlepyKaTebHOCTBIO, AOMyCKaeT pakTHUecKue rpyobie
OIIIMOKY;

- He MOXeT 000CHOBATh 3aKOHOMEPHOCTH Y TIPUHLIUIIBI,
00BSCHUTE (PAaKThI, HAPYILIEHA JIOTUKA U3/I0XKEHHUS,
OTCYTCTBYeT OCMBICJIEHHOCTb TIPe/ICTaB/IsIeMOT0 MaTepHara;

- CTIpaBJISIETCS C BHITIOJTHEHUEM TIPaKTUUECKUX 3alaHuMH,
rpeyCMOTPEeHHBIX POrPaAMMOW, 3HAKOM C OCHOBHOM
JIUTEpaTypOM, PEKOMEH/I0BaHHOH MPOrPaMMOM, IOy CKaeT
TIOTPEeLTHOCTH ¥ OLIMOKY ITPU TEOPeTUUYEeCKHUX OTBETAaX U B
XO07ie TIPaKTU4YeCKOU paboThI.

CopepskaHue 6ueTa pacKpbITO €1ab0, UMEIOTCSI HETOUHOCTH
TIPH OTBETEe Ha OCHOBHBIE U JIOTIO/THUTE/IbHBIE BOTIPOCKI OUIeTa.
HeyBepeHHO, ¢ GOMBIIMMY 3aTPYAHEHUSIMH pelllaeT MPAKTHUYeCKUe
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dopmMa NpoMeXyTOUHOHN hH
KaJ/ibl OLleHUBaHHUA

ATTECTEMAR Kputepun oneHUBaHUSA
HaumeHoBaHue 100-6annbHas | [IaTuéanibHan
OLIEHOYHOI0 CPeJCTBa cucreMa cucreMa
3alauM WU He CIIPAB/ISIeTCs] C HUMU CaMOCTOSITE/TbHO.
OOyuatoruiicsi, 0OHapyXKMBaeT CyIIleCTBEHHbIE POOesTb B 2

3HaHUSIX OCHOBHOTO yueOHOro Marepuarna, J0mycKaeT
TIPUHIUIHAA/IbHbIE OIUOKY B BHITIOJTHEHUH TTPely CMOTPEHHBIX
TIPOTrPaMMOii MPaKTUUeCKUX 3aZlaHui.

Ha 60J1bI11yt0 UacThb ZIOTIOJTHUTETBHBIX BOIIPOCOB T10
CoZiep>KaHHI0 3K3aMeHa 3aTpY/AHsIeTCs jaTh OTBeT WK He JjaeT
BepHbIX OTBETOB.

6. ObPA3OBATEJIBHBIE TEXHOJ/IOI'M

Peasni3aniysi mporpaMMbl TipelyCMaTpUBaeT UCTIO/Ib30BaHKe B TIporiecce 00y4yeHus CleyIOmrX 00pa30BaTe/bHbIX TeXHOIOTHIA:
- MPOOIEMHBIX JIEKIUH;
- MOUCK ¥ 00paboTKa MH(OpPMAaIUK C UCITO/Ib30BaHUeM CceTh VIHTepHeT;
- oOyueHue B COTpyJHUUeCTBe (KOMaH/[Hasl, TPyMroBast paboTa);

7. IPAKTUYECKAS ITIOAI'OTOBKA

[TpakTUyeckasi MOArOTOBKAa B paMKax yueOHOW aucuuruiiHbel KosutowgHash XUMHSI — peayi3yeTcss B JIEKIUSX W TP TIPOBeIeHUH
71abopaTopHBIX paboT, TIpeAlyCMaTPUBAIOIIMX ydyacTHe OOyYarolUXCs B BBIMOTHEHUU OTAENbHBIX 37IEMEHTOB PabOT, CBSI3aHHBIX C Oymylei
rpogecCHOHaBLHOU eATeTbHOCThIO.
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8. OPTAHM3AIIVAA OBPA3OBATE/IBHOI'O ITPOLIECCA /I JIAL, C OI'PAHUYEHHBIMUA BO3MOXXHOCTAMM 310POBbBSA

ITpu 06yueHuM JIUL] C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI ¥ MHBA/IU/IOB UCIIOJIB3YHOTCS TOXO0/bI, CIIOCOOCTBYOIIME CO3/JaHUIO
Oe30apbepHOii 00pa3oBaTeIbHOMN Cpe/ibl: TEXHOIOTUU AU depeHIUaliiil U UHAUBUYaIbHOTO 00yUueHu s, TPUMEHeHre COOTBETCTBYOIUX METO/IUK T10
paboTe C WMHBa/MMJaMH, WCIIOIb30BaHWE CPEJCTB AWCTAHLIMOHHOTO OOIIeHUs, TIpOBe/leHHe [IOTIOTHUTE/IbHBIX WHAWBUAYaJIbHBIX KOHCY/bTAl[UM 110
M3yuYaeMbIM TEOPETHUECKUM BOIIPOCAM U MPAKTUUECKUM 3aHSTUSM, OKa3aHHe MTOMOIIH TTPU TIOJTOTOBKE K TTPOMEKYTOUHOM aTTeCTaIlWH.

ITpu HeobxoguMocTH pabouasi TIporpaMMa JAWCLIMIIMHBI MOXKeT OBbITh aflanTHpOBaHa MJisi obecrieueHUs 0Opa30BaTEILHOTO Tpoliecca
JIVLIaM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/]0OPOBbs, B TOM UHCJIE /ISl TUCTAHI[MOHHOTO 00yUeHMs.

YueOHble ¥ KOHTPOJIbHO-W3MepUTe/IbHbIe MaTepHhasibl TIPeACTaB/sSIOTCA B opMax, JOCTYITHBIX /IS U3yUeHUs CTy/leHTaMH C 0COObIMU
oOpa3oBaTe/TbHBIMU IMOTPEOHOCTSMU C YU€TOM HO30/I0TMUECKUX TPYII UHBAU/IOB:

[ji1 TIOATOTOBKM K OTBETY Ha TIPAKTUYeCKOM 3aHSTHH, CTYeHTaM C OTPaHWYeHHbIMA BO3MOXKHOCTSIMH 3/I0POBbsSI CpeJjHee BpeMsi
YBEJINUUBAETCS 110 CPABHEHHUIO CO CPeIHUM BPEMEHEM IMO/ITOTOBKH OOBIUHOTO CTYZIEHTa.

i1 CTYy1eHTOB C UHBAJIMJHOCTBIO WK C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/]0POBbsi (JOpMa MpoBeieHNst TeKyIllel U MPOMeXKyTOUHOM
aTTeCTallUd YCTaHAB/IMBAETCS C YUeTOM WHJUBH/Ya/IbHBIX TMCUX0(MU3NUYECKUX OcoOeHHOCTed (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpe, B JopMe TeCTUPOBaHUS U T.I1.).

ITpome)xyTouHasi aTTecTaliss 10 JUCIUIUIMHE MOXXET TPOBOAUTECSI B HECKOJILKO 3TarioB B (opMe pyOEXHOTO KOHTPOJS TIO
3aBepILIeHUI0 W3yUeHUsl OTJeJIbHBIX TeM AUCLUIUIMHBL [Ipy HeoOXO0AWMOCTH CTYJeHTY TpeJOoCTaB/seTCsl JOTIOTHUTebHOe BpeMsi JJisi TO/ATOTOBKH
OTBeTa Ha 3aueTe WK SK3aMeHe.

[y ocyliijecTB/ieHUs TIPOLieAypP TeKYIero KOHTPOJS YCIeBaeMOCTH U TIPOMEKYTOUHOM aTTeCTallud 00yYaroIuXCs CO3/aloTCs, TIpU
He0OX0IUMOCTH, (OH/BI OIIEHOUHBIX CPEJCTB, a/alITUPOBAHHbBIE [JIs JIUI] C OTPAHUUYEHHBIMHA BO3MO>KHOCTSIMH 3/]0POBbsI M TIO3BOJISIFOII[HE OLIEHUTh
JOCTI)KeHHe MMM 3allyIaHUPOBaHHBIX B OCHOBHOM 00pa3oBaTe/lbHOM TIpOTrpaMMe pe3y/bTaToB 00yueHUsi W ypOBeHb C(HOPMHPOBAHHOCTH BCEX
KOMIIeTEHIWH, 3asiBJIEHHBIX B 00pa3oBaTe/IbHOM MTpOrpamMMme.

9. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE TUCHAUIIVINHbI

XapakTepucTHUKa MaTepUa/IbHO-TEXHHUUECKOT0 00ecrevyeHus: AUCLUTUIMHBI OdopMiieHre TeXHUYeCKOMW IOKYMEHTAlldd B COOTBETCTBUM C
peiictByronpmvu 'OCTamu COCTaB/IIeTCS B COOTBeTCTBUM € Tpeboanusmu @PI'OC BO.

MarepuanbHO-TexXHUUeCKoe obecrieueHre AUCLUTUIMHBI TP 00yUYeHHH C UCTIOIb30BaHKEM TPAJUL[MOHHBIX TeXHOJIOTHI 00yUeHus!.
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HauMeHoBaHHe yueOHbIX ayAUTOPHIi, 1abopaTopuii,
MacTepCcKHX, 0M0/IHO0TEeK, CIIOPT3a/10B, IIOMeIeHUi
AJIsSI XpaHeHHsI U NPOGHIaKTHIECKOT0
00C/Iy)XUBaHHsA yueOHOro 000pyAOBaHHSA H T.I1.

OCHaIIeHHOCTh Y4e0HbIX ayAUTOPHIi, TabopaTopui,
MacTepCcKHX, 0M0/IMO0TeK, CIIOPTUBHBIX 3a/10B,
TIOMeIIleH i /1A XpaHeH!s U NPOo(UIaKTHYECKOro
00C/Iy)KHBaHMs YueOHOro 000pyA0BaHMSA U T.II.

119071, r. MockBa, y;i1. Manasa Kanyxckas, gom 1, aya. 2407, 2323

yueOHbIe ayZAUTOPHUHU AJIs TIPOBE/IEHUS 3aHATHIA
JIEKIIMOHHOTO ¥ CEMWHAPCKOT'0 THTIA, TPYIIOBBIX U
VH/IUBUZTYa/TbHBIX KOHCY/IbTAL[UH, TEKYIIIEr0

KOMILJIEKT yueOHoM Mebesny,
TeXHUYeCKHe CPe/ICTBa 00yUeHus], CITy Kallue st
nipe/icTaBIeHus yueOHOoM MH(bopMary 60bIIoNMN

KOHTPOJISI ¥ IPOMEXXYTOUHOM aTTecTaliy TUIa ayAUTOpUU:

- HOYTOYyK;

- TIPOEKTOp

- 9KpaH
ayZWUTOPHWH /IS IPOBeieHust 1abopaTOpHbIX KowmmiekT mabopaTopHoii Mebesny, 10CKa MeroBasi;
3aHSITUN TPYTITIOBBIX Y UHOUBHU/YaTbHBIX obopy/joBaHue:

KOHCY/IbTaLlui

pH-MeTpbI-MUNIMBONBTMETPBI

pH-673 u pH-673M, pH-meTp «3Okcnept-001»,
nionsiporpad ITJIC-1,

BOJIbTAMITEPOMETPHUYECKHI aHaIn3aTop «JKOTeCT-
BA»,

criekrpodotoMeTpsl FOHUKO, dhoTomeTprueckuii
TUTPATOP,

cnekrporpag MCII-30, Specord UV VIS, Specord IR-
75,

aTOMHO-a0COpOIMOHHLIe crieKTpoMeTphl AAS-1 1
AAS-30, xpomarorpap CHROM-4.
CrniektpodoTomeTp AByx/yueBoit Cdh-26;
®doToaekTpokanopumerp KOK-2;

[Tpubop /15 onpe/iesieHusi TOBEPXHOCTHOTO
HaTsDKeHUs] Ha TpaHuLie pa3zesa ¢a3: )KUJKOCTb — Tas.
Hedenomerp HOM

TopcroHHBIE BeChI

Muxkpockon

Typbuaumetp

MarHuTHbIE MellaJKy;

BO/IsIHEIE OaHU
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HauMeHoBaHHe yueOHbIX ayAUTOPHIi, 1abopaTopuii,
MacTepCcKHX, 0M0/IHO0TEeK, CIIOPT3a/10B, IIOMeIeHUi
AJIsSI XpaHeHHsI U NPOGHIaKTHIECKOT0
00C/Iy)XBaHHs yueOHOro 000pyAOBaHHSA H T.I1.

OCHaIIeHHOCTh Y4e0HbIX ayAUTOPHIi, TabopaTopui,
MacTepCcKHX, 0M0/IMO0TeK, CIIOPTUBHBIX 3a/10B,
TIOMeIIleH i /1A XpaHeH!s U NPOo(UIaKTHYECKOro
00C/Iy)KHBaHHs YueOHOro 000pyA0BaHMSA U T.II.

TEepPMOMETPBI, CEKYH/IOMepbI.
XUMHYecKasi 10CyAa,
pasnuuHble XUMHAYeCKHe PeakTUBBI.

ITomeleHus /151 CAMOCTOATE/ILHOM PaboThI
o0yuamommxcsa

OCHAIIeHHOCTh MOMeIIeHUH JI/Isi CAMOCTOATe/TLHOM
padoThI 00yyarIUXCcs

YUTA/IBHBIN 3a71 OMOIMOTeKU:

- KOMIIbIOTEPHAasd TeXHHKa;
- MHoAK/IroYeHue K ceTu «VHTepHeT»

MarepuanbHo-TexHuueckoe obecrieyeHue y4yeOHOM AWCLMITVIMHBI NPU OOy4YeHWH C MCIIOb30BaHMEM 3/1€KTPOHHOrO 00yueHUs U

JAWUCTAHLIMOHHBIX 06p{:130BaTEJIBHbIX TeXHOJIOTHM.

Heo0xopuMoe 06opygoBaHue ITapametpsbl

TexHuueckue TpeﬁOBaHlflﬂ

IMepcoHansHbIN KoMIBIOTEP/ | Beb-6pay3ep

Bepcust mporpaMMHOT0 00ecrieueHusi He HIKe:

HOYTOYK/IIJIaHIIIeT, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Aupekc. bpaysep 19.3
MUKPO(hOH, OmneparjMoHHast CUCTeMa Bepcust mporpaMMHOro obecriedeHust He HUKe:
JTUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
JocTyn B ceTh MIHTepHeT Beb-kamepa 640x480, 15 KagpoB/c

MukpodoH Jir000H

JuHaMUKY (KOJIOHKY WK | r00bIe

HayLLIHUKH)

Cetb (MHTEPHET)

ITocTostHHAst CKOPOCThL He MeHee 192 kbut/c

TexHosornueckoe

obecrieueHre peanu3aliy  [POTPAMMBI/MOJY/SI  OCYIL[ECTBIISIETCS

MH(pOPMaLMOHHO-06pa30BaTeIbHOM Cpe/ibl YHUBEPCHUTETA.

C

HCII0/Ib30BdHHEM

3/IeMEeHTOB

3/71eKTPOHHOM
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YUYEBHO-METOIMYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCIIUIUIMHBIYYEEHOT' O

MO YISl
Bud Adpec caiima O5C Koauuecmeo
L30aHUS I'0d u/1u 3/1eKMpOHHO20 3K3emns/spoe 6
Ne n/n Aemop(bl) HaumeHoeaHue u3daHus (yueOHuUK, H30ameabcmeo u30aHu pecypca 6ubuomexce
VIT. MIT u a (3anoansiemcs 01s YHueepcumema
3 )’ u3oaHuti 6
P: 3/1eKIMPOHHOM 8uoe)
1 2 3 4 5 6 7 8
9.1 OcHogHas /umepanypa, 8 Mom Yucsie 3/1eKIMpoHHble U30aHusl
Hanpumep:
OcHoebl (pusuueckoll xumuu. | YueOHUK https://vk.com/wall-
B.B. Epemun Teopus u 3adauu M. Sxsamer 2005 70921366_37469
https://spblib.ru/
1 2'11;%’253&%2’ duzuueckasn xumus YueOHux M., Bbicwas wkona 2003 catalog/-/books/ 150
o ' " 4206167-fiziceskaa-
himia
Pyk0800cmeo no : 5
o http://www.read.in.ua/
2 TI'onukos I' A. ¢usuueckoll xumuu YuebHuk M., Bbicwas wkona 1988 book115966
https://www.studmed.ru/
ravdel-aa-ponomareva- 1
[od p f;aeaeﬂﬂ Kpamkuli CNPABoYHUK am-red-kratkiy-
3 HOHO};M .’eeoﬁ ¢pusuko-xumuueckux CnpagouHuk JI., Xumus 1983 spravochnik-fiziko-
A ]Vf 8eAUYUH himicheskih-
o velichin_122176a2c34.ht
ml
4. Kunboeesa H.P., Memoouueckue yka3zaHus My M., PUO MI'TY 2011 5
HlykuHa E.JL., K 8bINO/MHEHUIO https://infopedia.su/
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IMepmuHog I1.A. | nabopamopHbix pabom no 11x2c17.html-
Kypcy “d@usuueckas
xumus,”u. 1, 2
I'puouna H.H. duzuueckas xumusl. MYy M.: PT'Y um. A.H. 2020.
JlabopamopHbili Kocbieuna
NPAaKmMuKym
5. 3onuna JI.U, Ilpakmukym no My M.: UUI] MI'Y/IT, 2007, - 5
JI.M.ITonyxuHa, ¢usuveckoll u Koa10UuOHOU
B.U.PakumsHckuli | xumuu. (Xumus-3)
6. H.C. dusuueckas xumus YuebHuk | M30ameabcmeo: 2012 2. | https://biblio-online.ru/ -
Kyopsawoeaa, /1. I'. | Cepus: bakanasp. FOpatim-HM30am book/fizicheskaya-
BoHoapesa Ba3zosblii Kypc himiya-360655
9.2 /lono/HUmMenbHAasi Aumepamypa,  Mom Yucse 3/1eKmpoHHble U30aHus
Hanpumep:
Bonkos, | Teopemuueckue 0CHO8bI YuebHoe CIIb. : JlaHb 2015 http://e.lanbook.com/ 20
7 B.A. 0XpaHbl OKpydicaioweli cpeobl nocobue books/element.php?
pll_id=61358
Jlekyuu no Kypcy YuebHoe Pry: 2004 http:// -
C. U «Dusuveckasn u nocobue Pocmos-Ha-/[oHy. www.physchem.chimfak.r
8 JlesueHK | KoanouoHas xumusi[ 31eKkmpo su.ru/Source/PCC/
08 HHbIll pecypc]
A.A. Ilonoea, dusuueckas xumus YuebHoe CII6.:/laHb 2015 http://e.lanbook.com/ -
9 [DnekmpouHblli pecypc] nocobue books/element.php?
pl1_id=63591
Katouesble sonpocbl Kypca YuebHoe Urxrtry 2007 http://e.lanbook.com/ -
10 | B.B. byoaHos ¢usuueckotl xumuu nocobue books/element.php?
[DnekmpoHHbill pecypc] pll_id=4493-
Xumuueckas KuHemuka CII6.: JlaHb, 2014 http://e.lanbook.com/ -
11 | B.B. byoaHos [DnekmponHblii pecypc] books/element.php?

pll_id=42196
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E.E.I'oHuapeHko, | Xumuueckas KUHemukda u YuebHoe M.: MITY um. H.D. 2012 http://
Kamanus: memoo. yKa3aHusi nocobue BaymaHa e.lanbook.com/
12 K 8bINO/IHEHUIO books/element.php?
nabopamopHbix pabom pll_id=58566
[DnekmpouHblili pecypc]
10.1 OcHoBHas MTepaTypa, B TOM YHCJ/le 37IeKTPOHHBIEe U3/jaHus
Boskos B.A. | KonnouaHast XvuMus. YueOHMK CIIO. Jlann 2015 | https://books.academic.ru/book.nsf/
13 IToBepXHOCTHBIe SIB/IeHUSA U 62899933/KonovngHasg+XumMus. 15
JVICIIepCHEIe CUCTEeMEI. +1loBepXHOCTHbBIe+ABIeHUA+U+AUCH
€pCHble+CUCTeMbL.+YUeOHUK.
3a/lauM ¥ pacueTsl 110 M. : MI'TY um. https://search.rsl.ru/ru/record/ 362
14 | Bomos B.A., KOHHOHAH[(;ﬁ XHMUHL YueOH0e IOCOOHE |\ 11 "peo g 2006 | 1002983049
YueOHUK f/is
YHUBEPCUTETOB U http://booksee.org/book/636293 5
15 | yxkuH E.[I.. | KomtongHas xumus XUMHKO- M.: Beiciias mkosna: | 2004
TeXHOIOTUUeCKUX
BY30B
3omuua J1.M. | KonnougHas Xumus M.; @TBOY BO i 20
16 o o YuebHoe rocobue | «PT'Y um. A.H. 2021
KoHcrekT nekiym
Koceirnna»,
17 BoskoB B.A. | JlabopaTopHbie paboTsI 10 YuebHoe nmocobue | M. : MI'TY um. 2000 | https://search.rsl.ru/ru/record/ 230
KOJIJIOUTHOM XUMUH. A.H. KoceirnHa 01000900871
18 3omuHa JI.U. | Xumwus 3 YyebHoe nocobue | MUl MI'Y T 2005 - -
10.2 [ToroiHUTE bHAS TATEPATYPA, B TOM UYKC/Ie 31eKTPOHHBIE H3[aHNsT
19 | Bosikos, B.A. | TeopeTrueckue OCHOBbI | Yye6GHoe 1ocobue | CII6. : JlaHb | 2022 | https://e.lanbook.com/book/211955 | 20



https://e.lanbook.com/book/211955
https://search.rsl.ru/ru/record/01000900871
https://search.rsl.ru/ru/record/01000900871
http://booksee.org/book/636293
https://search.rsl.ru/ru/record/01002983049
https://search.rsl.ru/ru/record/01002983049
https://books.academic.ru/book.nsf/62899933/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.+%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5+%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B8+%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D0%B5+%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.+%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA
https://books.academic.ru/book.nsf/62899933/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.+%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5+%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B8+%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D0%B5+%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.+%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA
https://books.academic.ru/book.nsf/62899933/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.+%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5+%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B8+%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D0%B5+%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.+%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA
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OXpaHbl OKpY>Karollel cpeibl

20 B.H. KonnougHast Xumust YuebHoe nocobue | CII6: JIaHb 2015
Bepe)KHUKOB, | TOBEPXHOCTHO-aKTUBHBIX http://e.lanbook.com/books/
n.n. BeII[eCTB element.php?pll id=64325
I'epmaitieBa,
M.IO.
KpbicuH.

10.3 MeToiuuecKrie MaTepHrasbl (yKa3aHus, pEKOMeH/Ial|H 110 OCBOEHHUIO AVCLUTIIMHLI (Moyist) aBTopoB PI'Y um. A. H. Koceiruaa)

21

3onuHa JI.M.

[ToBepXHOCTHbBIE SIBJIEHUS U
[TUCTIEPCHBIE CUCTeMBI.
Konnoungnas xumus. MIT ais
MpOBe/ieHNs1 1abopaTOPHBIX
paboT

MII

M.:.MT'YIT

2002



http://e.lanbook.com/books/element.php?pl1_id=64325
http://e.lanbook.com/books/element.php?pl1_id=64325

10.

NMHO®OPMAIIMOHHOE OBECIIEYHEHUE YYEBHOTI'O ITPOLIECCA

10.1. Pecypchbl 3/1eKTpOHHON 6MbMOTEeKH, UHPOPMaI[MOHHO-CTIPABOYHbIE CHCTEMBI
1 ipodeccroHa/IbHbIe 0a3bl JAHHBIX:

Ne mm | DJ/IEKTPOHHBIE yueOHbIe U3AaHH, Y/IeKTPOHHbIE 00pa3oBaTe/IbHbIE PecypChl

1. OBC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.com» Hay4YHO-U3JaTenbCKoro 1eHTpa «MHdpa-M»
http://znanium.com/

3. OnektpoHHble u3zianus «PI'Y um. A.H. KocbirnHa» Ha nnargopme 35C «Znanium.com»
http://znanium.com/

4, 9BC «MBUC» http://dlib.eastview.com/
ITpodeccuonanbHble 6a3bl AAHHBIX, HH()OPMALMOHHBIE CIIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (Me)X[yHapo/iHasi yHUBepca/ibHasi pedepaTvBHasi 0a3a
JAHHBbIX, WHAeKcupytoilas 0Oosiee 21 ThIC. HaWMEHOBaHWM HAyUHO-TEXHUUECKUX,
T'YMaHUTapHbIX U MeJULIMHCKUX >KypHAsoB, MaTepuanioB KoHdepeHI il pumepHo 5000
MeXX/1yHapOJHbIX U3/1aTeNbCTB);

2. Scopus http://www. Scopus.com/

3. Hayunasi snektponHass 6mbmioreka eLIBRARY.RU https://elibrary.ru (kpymnHeiimmii
POCCHIMCKMY WH(OPMAI[UOHHBIN MOpTan B 00/IaCTM HAyKW, TEXHOJIOTHH, MEAULUHBI U
obpa3oBaHMs);

4. OrpacseBoi MopTaj 1o yrnakoBKe, 000pyj0BaHUIO U MaTepuasiam: http://www.unipack.ru...

S. Kypnan «[Tnactuke» http://www.plastics.ru

6. 2Kypnan «MesxayHapojHble HOBOCTH MUpa MylacTMace» http://www.plasticnews.ru

7. baza gannbix B mupe Academic Search Complete - o6ivpHas TMOJMHOTEKCTOBAsE Hay4HO-
uccneposarenbckas. CoLep)KUT TOJIHbIe TEeKCThI ThICAY PeLieH3UPYeMbIX HayUHbIX JKYPHA/IOB I10
XHMMH, MalIMHOCTPOeHUIO, (usmke, 6uonorud. http:/search.ebscohost.com

8. KypHan «Tapa u ynakoBka»: http://www.magpack.ru

10.2. IlepeueHb ITPOrpaMMHOI0 OOecrieueHust
Nen/m | IIporpamMMHoOe ofecrieueHue PeKBH3HTEI IOATBEp)KaroLero
AokyMeHTa/ CBOOO/IHO pacnpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 KOHTPAKT Ne 18-0A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for KOHTpakKT Ne 18-0A-44-19 ot 20.05.2019
everyone

3. V-Ray aya 3Ds Max KOHTPAkKT Ne 18-0A-44-19 ot 20.05.2019

4.

v



http://www.magpack.ru/
http://search.ebscohost.com/
http://www.plasticnews.ru/
http://www.plastics.ru/
http://znanium.com/
http://znanium.com/
http://www.e.lanbook.com/

JINCT YYETA OFHOBJIEHWI PABOYEI ITPOr'PAMMBI YYEBHOM
JUCIUTIIMHBI/MOLY JISA

B pabouyto nporpammy yueOHOM AUCHUITTMHBI/MOZYISI BHECEHBI U3MeHeHHs/00HOBIeHUS U
yTBep)KZieHbl Ha 3ace/jlaHuM Kade/phbl:

Ne mn roj XapakTep H3MeHeHHi1/00HOB/IeHUH HOMep MPOTOKO/Ia U
00HOB/IeHHS C yKazaHueM pasjesa AaTa 3acejaHuA
PII Kadeapsl

Ne6 0124.01.2023 1.
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