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1. OBIIIMUE CBEJEHUSA

YuebHast auciuriviHa «®usmueckass W KosowgHasi XUMMs» H3ydyaeTCsi B ILIECTOM
ceMecTpe.
Kypcogsas pabota/KypcoBoii poeKT — He MpeaycMOTpeH(a)

1.1. dopma poMeXyTOYHOU aTTeCTaluu:
3auer
MecTo yueOHOM JUCHUTIIMHBI ®usrdeckass 1 Ko/utonaHas Xumus

YuyebHast guciuruiiHa Pusnyeckas n KommougHass XuMHS B COOTBETCTBUM C
netictyroiumu ['OCTamu siBnsieTcst (haky/IbTaTUBHOM MPOGUIBHOU TACLIATIIMHOM.

OCHOBOWM [yI1  OCBOEHWS /IMCIUIUIMHBI ~ SIBJISIFOTCS  pe3y/JbTaThl  O0Oy4yeHUs  TI0
rpeJeCTBYIOLUM JUCLIUIIIMHAM:

- Heopranvueckasi 1 aHa/iMTU4eCKass XUMusl

- OpraHuueckasi XuMust

- du3nka

— MaremaTHKa

Pe3sysibTaThl 00y4eHusi Mo yueOHOU AUCLUTIUIMHE, UCTIONB3YIOTCS TIPY U3YUeHUH CJIeAYIOIINX
JUCLIATITUH U TIPOXOXK/I€HUS TTPAKTHK:

- MarepuanoBezieHre

- VHHOBAI[MOHHBIE TEXHOIOTUHN B MIPOU3BO/ICTBE KOXKU U MeXa

- TexHOoI0TUsS KOXKU U MeXa

- TexXHOJIOTUH U MaTepUasbl /IS OT/IEKH KOXXHU U MeXa

- [MpeaurioMHast IpakTHKa

Pe3ysibTaThl OCBOEHMS YyueOHOW JUCIMITUIMHBI B Jla/ibHEHIIeM OyZyT WCTIOIb30BaHbI TPH
BBITTOJIHEHUU BBIMTYCKHOW KBaTM(PUKALIMOHHOM PabOTHI.

2. IIEJIM Y1 INTAHUPYEMBIE PE3Y/IETATBI OBYUYEHUA I10 JUCLIATLTNHE
(MOJYJTIO)

Lensamu usyuenus aucuuruiviibl @usuueckas 1 KosougHas XUMUS SBJISFOTCS:

- OB/IaZieHHe OOyvaronIMMHUCS 3HAHUSIMHM, YMEHHWSMU, HaBbIKAMU U OITBITOM [1€sITe/IbHOCTH,
(hopMHUpYIOLLIMMY eCTeCTBeHHOHAYUHbIW TTOXO0/, TIPY PeLleHUH 3a/lau B IPOU3BO/ICTBE KOXKU U MeXa;

- UCIO/b30BaHWe eCTeCTBeHHOHAyUHbIX 3HAHUM W 3aKOHOMepHOCTed (U3NUeCKOW U
KOJIJIOWZIHOM XUMUUM TIPU U3YUYeHUH TeXHOJIOTUYeCKUX TIPOLIeCCOB, 00BEKTOB MPUPO/bl, HATYPaTbHBIX
Y CUHTEeTMUYECKUX MaTepPHasIOB, OL[eHKa WX KOJIOTUUYECKOU 6e301MacHOCTH;

- ompefiesieHHe KOJJIOUJHO-XMMUUECKUX TapaMeTpOB pa3/iMyHbIX BU/IOB MaTepuaioB

- dbopmupoBaHue y  oOyvarOmUMXCcs — KOMIETeHIUH(-H), YCTaHOB/IEHHOM(-bIX)
obpa3oBaTe/ibHOM MporpaMmMoii B cooTBeTcTBUM ¢ @T'OC BO 1o gaHHOMN AUCLUTIIMHE;

Pe3synbraTrom oOyueHusi 1o yuebHoi aucuuriiiHe ®dusuueckas u KosionaHas Xumusi
SIBJIIETCSI OBJIaZleHre 00yYarolMMUCs 3HAaHUSIMU, YMEHUSIMU, HAaBBIKAMH U OTBITOM JIesITe/TbHOCTH,
XapaKTepH3yHIIUMH Tpoiiecc GOPMHPOBaHHUsST KOMITeTeHIMU(1) U 00eCieuMBalOIUMU JOCTH)KEHHE
TJIaHUPYeMbIX Pe3y/IbTaTOB OCBOEHUSI yUeOHOM TUCIUIIIHBI.



2.1. ®dopmupyembie KOMIETEHI[UH, UHAUKATOPbI JOCTKEHUSI KOMITeTeHIUH,
COOTHECEHHBIE C IJIAHUPYEMbIMH pe3yJ/ibTaTaMU 00yUeHus TI0 JUCIUTI/TIHE:

Koj u HauMeHOBaHHe
MHJUKaTopa
JIOCTH)KeHM sl KOMIeTeHI[MHU

ITnanupyemble pe3yabTaThl
00yueHus1
10 {UCIIMIIHHE

N-1TK-2.2 Vcnons3oBaHue
COBpPEeMEHHBIX METO/J 0B dHa/lM3d
IIpU OLIEHKE CbIPpbsA, MdT€pPHAJIOB,
nonyabprkaros,
KOMIUTEKTYIOIINX U3Ze/nil U
TOTOBOM TIPOAYKLINY;

NO-ITK-2.3 KoHTpo/b peXXruMoB
TIPOBe/IeHUsI TEXHOIOTMYeCKUX
MPOLIECCOB, peannu3yeMbIX B
OpraHu3ary;

CriocobeH BBIAB/ISTH
€CTeCTBeHHOHAYYHYO0 CYL{HOCTb
npo6sieM, BO3HUKAIOIIVX B X0O/e
npodecCHOHANIBHOM J1esiTesTbHOCTH,
TIPYBJIEKATh J/IS1 UX PelleHust
COOTBETCTBYHOIIMN (HhH3UKO-
MaTeMaTU4YeCKUH arrapar;

3HaeT TeopeTHuUeCKre OCHOBLI
¢u3nyeckol ¥ KO/UTOUJHOU XUMUH.
YMeeT HaX0UTb CBSI3b
3aKOHOMepHOCTel pU3nueckon u
KOJUIOWHOW XUMHH C 00beKTaMu
NIPYUPO/IbI, HaTypa/bHBIMU U
CUHTETUYeCKUMHU MaTepHasiaMy,
OLIEHMBATh UX SKOJIOTHUECKYIO
0e30macHOCTh

OnpeniensaTb KO/IOUHO-
XUMHAYeCKre TapameTpbl
pa3/IMuHbIX BU/IOB MaTepHasoB

3. CTPYKTYPA Y1 COAEPKAHUE YUYEBHOM AUCIUILIMHBI/MOJ YJIS

OO6111ast TPYA0EMKOCTh YUeOHOM AUCIUTUTUHBI/MO/YJIS 10 yueOHOMY T/71aHy COCTaBJIsIeT:

| TI0 OYHOU (hopMe 00yUeHUs —

2 | 3.e. 64 | yac. |

3.1. CTpyKTypa yueOHOM AUCLUTITUHBI/MOAYJIS [Jis 00yUaroIuXcs 10 BUAAM

3aHATUN (OuHas ¢popma obyueHus)

CTpyKTypa ¥ 00'beM AMCIUIUIHHBI

KoHTakTHas ayguTopHas padora, | CamocrosiTenbHasi padoTa

gac 00yUaroIIerocs, yac

O0BeM JUCIHIVINHBI
0 ceMecTpam

¢opma npomexxyTouHoit

aTTecTanuu
BCero, yac
JIEKI[UH, Yac

«

Kypcogas paboma/
Kypcogoli npoekm

MpaKTHYeCKHe
3aHATHSA, Yac
JlabopaTopHbIe
3aHATHSA, Yac
npaKkTHYecKas
MO/rOTOBKA, Yac
CaMOoCTOoATe/IbHadA
o0yuaromierocs,
MPOMeXyTOYHas
aTTecTaliud, 4ac

w
Qo
=
m
-
(@)]
~
)—\
N

6 cemecTp

% |pabora

1
—
N

1

1

—_
NN

Bcero: 3ayeT 64

1
[
~

1

1
w
)]




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



3.4. CrpykTypa yueOHOM JUCIUITUHBI/MO/Y/IS AJ1s 00yUaroIuxcs 10 pa3ziesiaM v TeMaM JUCIUTITUHBL: (04Hast hhopMa o0yueHws)
IInaHupyemsbie Buapl yueoHo# paboThI
(KOHTpO/IpyeMbIe) KoHTakTHas padora
P:z:g::;;‘." - o g Bupbl ¥ (popMBI KOHTPOJILHBIX MEPONPUATHH,
o : 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;
KommeTeHuu(i) 1 E- E § £ 3 g g E E E : (hopMBI IPOME)KYTOUHOT0 KOHTPOJIS
HHAMKATOPOB 5 £ B §§ E: E| 52 g \E yCIeBaeMocTu
S = E5 | SEE:| B2 | 8%
KOMIIeTeHIIUH
IllecToit cemecTp
NAa-11K-2.2; Paspen I. OCHOBBI XMMHUY€ECKON TepMOJMHAMUKH 2 - - 4 @OpMBI TEKYIL[er0 KOHTPOJIS
NA-11K-2.3 Tema 1.1 1 - - 2 no pasgeny I:
BHyTpeHHsiT 3Heprusi, TeryioTa, pabora. IlepBoe Hadaso - Pa36op TeopeTnueckoro Marepuana.
TepmouHamMuky. TeroBele 3(exTrl. 3akoH 'ecca. - 3awura 1abopaTopHoi paboTsl Ne 1.1;
Tema 1.2 1 - - 2 )
BTopoe Hauasio TepMOJMHAMUKH. - Cpava gomanmero sapanms Nel.
p pMO/,
JHTpPONUS, TEPMOAVUHAMUYECKUE TIOTEeHI[HAJIBL. o pazpeny I
JTaboparopHast pabota Ne 1.1 - - 2 - -
OrnpefenieHe  WHTerpajbHOM  TeMJOThl pacTBOPEHUs COMU
(6e3BopHOV ¥ KPUCTA/UIOTHZpAaTa) M PacyeT  TervIoThI
rU/ipaTalyu.
NAO-TTK-2.2; Pa3pen I1. TepMo/ilMHaMMKa XMMUUECKOTO PaBHOBECHSI 2 - - 4 @DOopMBI TEKYILL[Er0 KOHTPOJIS
na-rK-2.3 Tema 2.1 1 - - 2 1o paszeny II:
YpaBHeHre U30TepMbl XUMUUYECKOM peakLyu. - Pa3bop TeopeTHuecKoro MarepHaa.
YpaBHeHue n300apbl XUMAYECKON peaKI|H. - 3amuTa 1ab0paToOpHOM PaboTHI
Tema 2.2 1 - - 2 Ne 2.1;
[Mpunuwmn Jle-lllaTense. BivsgHue gaBneHus Ha paBHOBeCHe - Konnoksuym Ne 1 no teme: «1 u 2
XUMHYeCKHX peakLiil B ra30Bou dasze. Hayasla TepMOJMHaMUKW» U 10 paspeny II:
Komnoksuym Ne 1 «XUMHUUeCKOe paBHOBECHE»
Jla6oparopHasi pabora Ne 2.1 - 2 - - - Cnaua jomattiHero 3aganust Ne2
OripefiesieHrie KOHCTaHThl PABHOBECUST PeaKiuu 1o pasgeny II
B3aMMOJEeNCTBHS CA/TMLIMIOBOM KUC/IOTHI C XJIOPHIOM JKere3a B




IInanupyembie

Bujpl yueoHo# pa6oThl

(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3yabTaThl o = Bupab! 1 (opMbI KOHTPOJILHBIX MEpPONPUSITHIA,
0CBOEHHSA: E o Z 3 g g o0ecreurBaKIHe M0 COBOKYIMHOCTH TeKYIUN
HaumeHoBaHue pa3/ie/noB, TeM; = & = S| ¥ g o
Ko/i(bI) . o g = 2 SI| § ¥ =i KOHTPOJIb YCIIeBaeMOCTH;
» ¢opma(b1) NpoMe)KyTOUHO# aTTeCTaLi . T . S _RE| F & g 5
opmupyemoii(bix) = =% | E35:| E¢ £ ()OpMBI NPOMEXYTOUHOT0 KOHTP OISk
KOMITeTeHuu(it) U g 25 & 5=5| 2E $ g yCreBaeMoCTH
HH/MKAaTOPOB 3 2z S S S| & F &g
JOCTIKeHHs1 = E&8 | RasEz| FE O g
BOZIHOM pacTBOpe.
na-1K-2.2; Pazpen I1I. KuHeTrKa XMMUUECKUX PeaKLUil. - 4 @®opMBbI TEKYII[er0 KOHTPOJIS
na-1iK-2.3 Tema 3.1 _ 2 o pa3zgeny III:
®opmanbHas KuHeTHKa. CKOPOCTh M KOHCTaHTa CKOPOCTH - Pasbop TEOPETUIECKOro MaTepHaa.
XUMUUYECKOM  peakuud.  MOJIeKy/JIIpHOCTb W TIOPSIIOK - 3aiyTa 1ab0paTOpHOH PaboTHI
XUMHUUECKON peakiuu. VIHTerpanbHble MeTO/bl OIpeje/ieHust Ne 3.15
MOpSI/IKA XUMHUECKOM PeaKIuH. - Cpava fomatunero safanms Ne3
Tema 3.2 1 _ ) I10 pasfgeny 111
3aBUCHUMOCTb CKOPOCTH peakiuM OT Temriepatypbl. [IpaBuso
Baur-T'odda, ypaBHeHuMe AppeHUyca, TeOpPUS AKTHBHBIX
CTOJIKHOBEHUH .
LemnHble ¥ HOTOXMMUUECKHE PeaKI[1H.
JlabopartopHasi pa6ota Ne 3.1 - - 2 -
CrniektpodoTomMeTprueckoe omnpesiesieHue KUHeTHUeCKUX
XapaKTePUCTHK PeaKIMU PaciiaZia KOMIJIEKCHOTO COeMHeHHS
OKcaJiaTa Maprasija.
NAO-TTK-2.2; Pa3pen IV. [IByXKOMIOHEHTHbIE CUCTEMBI. PacTBOPHI. 2 1 4 @®OopMEBI TEKYILEro KOHTPOJIS
NA-11K-2.3 o pasgeny IV:
Tema 4.1 1 4 - Pa36op TeopeTHUeCKOr0 MaTepuarna.
PacTBOpHBI 3/1EKTPOTUTOB ¥ MOHHBIE paBHOBecHs. VieabHbie I\IBZLL}HTE‘ n1abopaTopHoii pabote!
pacTBOpBLL. 3aKOHBI U/lea/bHBIX pacTBOpoB. OCMOC. YpaBHeHue pii
Banut-Todda - Cpaua gomanrHero 3aganus Ned.
1o pasgeny IV.
JlabopartopHast pab6ota Ne 4.1 1 2 pasjeny

KonzpykTOMeTpuuecKrii MeToZ, ornpeziesieHus yAeaIbHON 1
MOJIIPHOM 3/IEKTPOTIPOBOTHOCTH CU/TBHOTO U C/1ab0T0
3/IEKTPOJIUTA.

Komnoksuym Ne2

Konnokeuym Ne2 no pasgeny III - IV:
Kunetuka XvMUUeCKUX peakluii U 0
pasgeny IV:.

JByXKOMIIOHEHTHbIE CCTeMBI. PacTBODBI.




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3yIbTaThI . o - - % Bupb! 1 ¢opMbI KOHTPOJIBHBIX MeponpnﬂTml,
OCBOEHHA: TE i (372 [T, T o E g g g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
KO/ (bI) . g g 5 & sSE| g2 £ 8 KOHTPOJIb yCIIeBaeMOCTH;
(opmupyemoii(bix) (popma(s1) pomMexy UKol arrecran = Zd 5 = §&| £8 e ()OpMBI NPOMEXYTOUHOT0 KOHTP OISk
KoMmIteTeHuu (i) 1 = EE s £ 83 2 g s B TR T
MHAMKATOpPOB = 2 E ‘2 ‘,8, = : 2 % E ‘§ y
JOCTHOKEHHS = ER | EAaEZ| EE O 8
NAO-TTK-2.2; Pa3pen V. Knaccrudukaiyy 1 MeTO/IbI TTO/TyUeHUst JUCTIePCHBIX 1 - 4
na-riK-2.3 CUCTEeM
Tema 5.1 1 - 4 @DOpMBI TEKYIL[er0 KOHTPOJIS
[Tpy3HaKy 00BEKTOB KO/UIOWJHON XUMUr. OCHOBHBIE T0 pasjeny:
TepPMUHOJIOTHYeCcKUe MOHATHSA. Knaccudukaiyum [yucrepCcHbIX -Omnpoc no Teme
cucteM. TepMoIMHaMKKa U KWHETHKA 00pa30BaHUsl HOBOM - 3ammuTa 1abopaTtopHoi paboTel Ne 5.1
¢aspl. MeTo/bI MO/TyUeHHs AUCTIEPCHBIX CUCTEM.
JTaboparopHast pabota Ne 1.1 - - 2 -
CuHTe3 3MY/IBCHUI U oOpalrieHue a3
V3ydeHue CBOMCTB MEH.
Paspgen VI. Ontrueckre CBOMCTBA U METO/bI aHaIM3a 1 - 4
JWCIEePCHBIX CUCTEM @DOpMBI TEKYILL[Er0 KOHTPOJIS
Tema 10.1 1 - 4 no pasgenyVI:
Bujpl onTHYeCcKUX SIBJIEHHWHM B AUCIIEPCHBIX CUCTEMaX. -Omnpoc o Teme
CaeTopaccesiHue. YpaBHeHue Pajied U ero aHaaus. - 3amuTa 1abopaTtopHoii paboTel Ne 5.1
OMIMpuyeckoe ypaBHeHue ['enepa. OnTrueckre MeTOAbI
KCC/IeJOBaHNA AUCIIePCHBIX CUCTEM Kosnoksuym 1o pasgenam V u VI
KosinokBuym Ne3 -
JIabopatopHast pabora Ne 5.1 - 1 -
Hedenometpus. OmipesiesieHre pa3MepoB YaCTUL] JUCTIEPCHOM
(a3bl.
NAO-T1K-2.2; Pa3zgien VII. [ToBepXHOCTHOE HATsKEHUE M aficopoILiusl. 2 - 4 @OpMEI TEKYILero KOHTPOJIS
NA-11K-2.3 Tema 7.1 1 - 2 o pasgeny VIIL:
CBobo/iHasi sHeprHs TOBEPXHOCTH. II0BEPXHOCTHOE HATSHKEHHE, --Onpoc no teme
TIPUYMHBI €r0 BO3HUKHOBeHus1. [Tpupo/a afcopOIMOHHBIX CHIL.
PaBHOBecMe Ha TrpaHMlle pasfiela JKUAKOCTb —  ras.
dyHaMeHTalbHOe aficOpOIMOHHOe ypaBHeHue I'nbbca. Teopus -- 3amura ylabopatopHo# paboTbl Ne 7.1 -




IInanupyembie

Bujpl yueoHo# pa6oThl

(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3ynbTaThI . ¢ = - % Bupp! 1 (popMBbI KOHTPOJIBHBIX MeponpusiTHi,
OCBOEHHA: TE i (372 [T, T o E g g g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
Kon(bl)v ¢opma(b1) IPOMEKYTOUHOM aTTeCTALlU ‘;‘-’ gz & £ § g ¥ & g R D
(opmupyemoii(bix) = 2 £ B33 §| E E = : ()OpMBI NPOMEXYTOUHOT0 KOHTP OISk
KoMmIeTenuu(ii) u E— ;U E E‘ B g E E e § g yCIeBaeMoCTH
HMH/UKaTOPOB = s = TS T & F =]
JOCTHOKEHHS = ER | EAaEZ| EE O 8
MOHOMOJIEKY/IIpHOM aficopbiin JI3HrMIopa.
Tema 7.2 1 - 2
YpaBHeHus1 ®peitHamMxa U TemkrHa. Teopust
TIOTMMOEKY/ISIpHOM azicopbryu BOT.
XpomaTtorpadusi. Aaresusi. SIBneHve pacTeKaHUsl U CMaurBaHus,
KpaeBOM yroJyl cMauvBaHUsI
JTaboparopHast pabota Ne 7.1 - - 2 -
Apicopb1iuisi Ha TpanuIle pa3ziena da3: >KUJKOCTD - ra3
NAO-TTK-2.2; Pa3pen VIII. [ToBepXHOCTHO-aKTUBHBIE Bell[eCTBa 2 1 8
na-1iK-2.3 Tema 8.1 1 _ 4 DOpMEI TeKyILlero KOHTPOJIs
Krnaccudukarys v o611jasi XapakKTepUCTHKa MOBEPXHOCTHO- no paspeny VIIL:
AKTHUBHBIX BEIIIECTB. --Onpoc no Teme
Tema 8.2 1 4
WctuHHO pacTBOpUMBIE U KOJIOWJHbIE TIOBEPXHOCTHO- .
aKTUBHLIE BelllecTBa. IIpasuno Jrokno-Tpay6e. YpaBHeHue - 3amura naboparoproii pabotsi Ne 8.1
ITumkosckoro. Comobunusarus. Moromee felicteue TTAB. - Ko71oKBryM Ned
MexanusMm muriennoobpaszosanusa. KKM, I'JIB.
JlabopartopHasi pabota Ne 8.1 1
Konpykromerpuueckuii Metoz onpepenenns KKM TTAB.
Kosnoksuym Ned
3auer 14 - 14 36 3auer
nroro| 14 - 14 36 64




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

HaumMeHoBaHMe pa3jejia 1 TeMbl

Ne mn T Copep:xaHue pa3jesa (TeMbl)
Pa3pen 1. OCHOBBI XUMHUECKOM TePMOJUHAMUKU
Tema 1.1 BHyTpeHHsis1 9Heprusi, Tersora, pabora. | BBogHoe 3aHsaTHe. OCHOBHBIE TEPMUHOJIOTHYECKHE
TTepBoe Haua/o TepMOMHAMUKHY. noHATHsl. OCHOBHBIE TIOHATHS U OTpeJesieHusl.
[lepBbIii 3aKOH TepMOAUHAMUKY. B3arMHbIe
TipeBpallleHyst SHePTUX B M30JIMPOBAHHBIX
cucremax. BHyTpeHHsist sHeprusi, pabota, Teriora.
@YHKLUM COCTOAHUSA. DHTANbNUS. PacueT TernaoTsl
1 paboThI B PA3/IMUHBIX MPOIIECCax.
Tema 1.2 Tennosele 3¢pexTel. 3akoH ['ecca. Tepmoxumus. OCHOBHBIE TOHATHSI TEPMOXHUMUH.
BTopoe Hayas0 TepMOJUHAMUKH. CraHjapTHoe coctosinve TerioBoit addekr
OHTpONUs, TepMOAMHAMUYECKHE XUMUYecKou peakuuu. 3akoH ['ecca u ero
TOTeHIMaIbI cnencteus. MeTobl OTIpe/ie/ieHUst TeTIOBBIX

st dekToB. OrpesiesieHre TEIOThI THApPaTaI[HH.
Bropo#i 3aKoH TepMOAVHAMUKH.
Camorpon3BoJIbHbIe, He CAMOTIPOM3BOJILHBIE U
PaBHOBECHBIE TIPOIIECCHI. JHTPOITHS KakK QYHKIHS
COCTOSTHUSI U KDUTEPHUI PAaBHOBECHS B M30JIMPOBaH-
HBIX cucteMax. CBOWCTBA SHTPOMHH.
O06mnemuHeHHOe BhIpaXkeHre 1 ¥ 2-ro 3aKOHOB
TePMOAMHAMUKH 211 00paTUMOro ¥ HeOOpaTUMOI0
TpoLieccoB. PacueT SHTPONUM B 0OPaTUMBIX
nporieccax. PacueT SHTpONMU B HEOOPAaTUMOM
niporiecce. Kpucranmm3aius nepeoxaax1eHHOU
JKUIKOCTH. XapaKTeprucThudecKre QyHKIHH.
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YpaeHenue I'nb6ca-T'ebmrosibiia. Csizb AG u AF
C TeIJIOTOU TpoLjecca.

MeTojp! pacuera noreHiMana I'ndo6ca. Metog,
abcosmoTHBIX 3HTpoMMi. @opmyna Tem-KuHa-
[IIBapuimMaHa.

Paspes I1. TepmogrHaMyKa XUMHUYECKOT'O PABHOBECUsI

Tema 2.1

YpaBHeHHe U30TepMbl XUMUUECKOH
peakiyu.
YpaBHeHHe n300apbl XUMUUECKOM

peaxIuu.

1.

3aKOH [IeMCTBYIOLMX MacC /Jig peakLuy,
MpOTEeKarwLMX B ra3oBOM U >XUAKOW (ha3ax.
KoHcTaHThI paBHOBeCHS.

YpaBHeHue H30TepMbI Baur-T'odda.
HopmanbeHoe cpoACcTBO XMMUUYECKOU peakLivu.
OnpefeneHde  HampaB/leHHsT  XUMHWYECKOH
peakLuy, TepMOJVMHAMUYeCKOro CpOJCTBa U
KOHCTaHTbl paBHOBECHUS] C HCII0/Ib30BaHHEM
ypaBHeHus1 BanT-I'odda.

Cea3p mMexay K, u K., K, u K, K, u K,
Metogp! pacueTa KOHCTaHTbI PaBHOBECHS.
3aBUCHMOCTb KOHCTaHTbl paBHOBECHUS  OT
TeMIlepaTypbl. Y paBHEHUsI N30XO0Phl U 1300aphbI
Bant-T'oda. PacueT KOHCTaHTBI paBHOBeCHs
npu Temnepatype T u TemnoBoro 3¢dekra
pPaBHOBECHOM peaklvHu.

Tema 2.2

ITpuniun Jle-Ilarense. Biusaue
[laBJIeHHs] Ha paBHOBeCHe XUMUYeCKUX
peakiiyii B ra3oBoii dase.

6.

[IpyHUMIT  TTOABMIXHOTO paBHOBecus Jle
[MTarense-bpayHa. Pacuer BbIXOZa TMPOAYKTa U
COCTaBa PaBHOBECHOM CMeCH.

Ycnosue v KpUTepuur XUMHUYECKOI 0
paBHOBecus. AHanmu3 usMeHeHus AG B xofe
XUMUUECKOMN peakLvH.

['omoreHHble ¥ rereporeHHsle cucTembl. Pasbl
Y (a30Bble paBHOBECHS.

Ycnosus ¢azoBoro paBHOBECHS B
reTeporeHHbIX CUCTeMax.
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[TousaTue creneHb cBobGoabl. IIpaBuio a3
I'nb6ca.

Pazpes I11. KuHeTrKa XMMUUECKUX PeaKLi.

Tema 3.1

®opmanbHas KuHeTHKa. CKOpOCTh U
KOHCTaHTa CKOPOCTH XUMUUeCKOH
peakuyy. MoJieKy/sipHOCTb U OPSIZI0K
XUMUUeCcKoU peakiyu. IHTerpaabHbIe
MeTO/bl OTpe/ie/ieHHs MopsAJKa
XUMHAYeCKOM peakLiiu.

OcCHOBHBIe MOHATHSA XMMUUYECKOW KUHETHUKHU. THITBI
peakyii B XMMUUeCKOW KMHeTHKe.

dopmasnbHasi KWHeTHKA IIPOCThIX peakLyii. 3aKoH
JIeHICTBYIOLMX MaccC.

OOmuii 1 YaCTHBIN MOPSIOK peaky. OCHOBHOM
MOCTY/1IaT XUMUUECKON KUHETHKHU.

INopsiioK ¥ MO/eKyY/IIPHOCTDb peakLuy. I1puunHbl
HeCOBMaJeHUs MOJIEKYISIPHOCTH U MOpsAJKa
peakIyu.

KuHeTHnueckrie ypaBHeHUsI peakL{iil pasHbIX
TIOPSJKOB U UX pellleHusl. AHanu3 KUHeTUYeCKoro
ypaBHEeHUS peakL{iu MepBoro nopsjka. Kunervka
3/1IeMeHTapHbIX peakl{1il BTOPOro U TPeThero
TopsifiKa.

CriocoOsI orpe/ienieHyst TIOPsiIKa K KOHCTAHTBI
CKOPOCTH XMMHUECKOW peakLiH.

dopmasnbHasi KUHEeTUKA C/I0’KHBIX TOMOT'€HHBIX
peakuui

Tema 3.2

3aBHUCUMOCTb CKOPOCTH PeakL|u OT
Temrnepatypsl. [IpaBusno Bant-T'odda,
ypaBHeHUe AppeHuyca, Teopust
aKTUBHBIX CTOJIKHOBEHUM.

Lenxble 1 pOTOXMMHUUECKHE PeaKLUH.

3aBHUCUMOCTb CKOPOCTU XMMHUUECKOW peakLyu OT
Temrepartypsl. TemneparypHblii KO3duiipeHT
Baur-I'odda. YpaBHeHre AppeHuyca. DHeprusi
aKTUBALIMK XUMUYECKOM peakLyu.
OKCrepruMeHTaIbHOe OTipefie/ieHHe SHepruu
aKTUBALMU U MpeJ] S5KCIIOHEeHLMaIbHOr 0
MHOXXUTeJIS.

Teopusi aKTUBHBIX CTOJKHOBeHUN. Pr3nyecKuit
CMBIC/I SHEPTUY aKTUBALUU U TIpe]]
SKCIIOHEHL|Ua/IbHOT0 MHOKUTEIS.
MoHOMOJIeKy/IsIpHBIE peaKLvH.

Teopus akTUBUPOBAHHOIO KoMILekca. ITyTs
peakLiui. BpeMmsi )K13HU aKTHBUPOBAHHOI'O




12

KOMILIeKCa. DHepreTruueckasi Kapra XuMHU4eCcKou
peakLyu.

[erHbie ¥ GOTOXMMHUECKHE PeaKIIUHU.
Oco6eHHOCTH TOMOTE€HHBIX PeaKI[MU B paCTBOpPaXx.

Pa3pen IV. [IByXKOMIOHEHTHbIE CUCTEMBI. PacTBODEI.

pacTBOpPOB

NpeanbHble pacTBOPBI. 3aKOHBI WeaTbHbIX

Tema 4.1

TepMmoarHaMUuecKre U MOJIEKYJ/ISIPHO-
KHHeTHUecKre yCI0BUs 00pa3oBaHus
PacTBOPOB.

Krnaccudukaruys pactBopoB. CriocoObI BEIPayKEHHS
KOHLIeHTpaLj1 pacTBOPOB.

WpeanbHele, peasibHbIe U MpefielbHO pa30baByieHHbIe
pacTBOPBI.

TepmopuHaMmuika pactBopos. IlapupanbHbie
MOJIbHBIE BEJIMUMHBI U UX 3HAU€HHUS B
TepPMOJMHAMUKE PAaCTBOPOB.

Tema 4.2

[Map1yiabHbIe MOJISIPHBIE BEJTHUUHBI.
YpaBHenue I'n66ca-/Irorema

YpaBHenus I'n66ca-/Irorema u [Trorema-
Maprysuca. ['paduueckuii MeTof, pacueTa
MapLUaTbHBIX MOJbHBIX BeJTMUMH.

XUMHUYeCcKUl TIOTeHL[a/l KOMIIOHEHTa a pacTBOpe.
[TepBoe 1 BTOpOe CTaHAAPTHBIE COCTOSIHUSI.
ITeperoHka »XUAKUX JeTy4uux cMeceid. [lepBeiit u
BTOPOM 3aKOHbI KOHOBasoBa.

Tema 4.3.

PacTBOPBI 3/1eKTPOTUTOB Y HIOHHBIE
paBHOBeCHsI.

OneKTpoMTHYeCcKast AUCCOLUALYs, CO/TbBATALUSI.
ONeKTpOUTbI, KinacCUhUKALUS 3/IeKTPOTUTOB.
Cnabbie 371eKTPOUTHIL.

CrerneHb [UCCOLMALIMMA ¥ KOHCTAHTA JUCCOLMALVN.
3akoH pa3BefeHus OcTBanb/a.

TepMorHaMIKa pacTBOPOB 3/71eKTPOJIUTOB.
CpeHsist MOHHAsi aKTUBHOCTb U CPeJHUM MOHHBIN
K03 dUIMeHT akTUBHOCTH. [lepBoe 1 BTOpOE
CTaHjapTHbIe cocTosiHUS. VloHHas cusia pacTBopa.
OcCHOBHBIe MOHATHS 3JIEKTPOCTaTUUECKON TeOpUH
PacTBOPOB CUJTbHBIX 3/IeKTPOTUTOB [lebasi-
Xrokkessi. 1-e, 2-e u 3-e mpub/IIKeHus!.
[MoaBWXHOCTL MOHOB B pacTBope. [ToHsATHE
«beckoHeuHOe WU TIpefie/IbHOe Pa3BefieHre».

3akoH KoJsibpayia.
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Tema 4.4. 3akoH Payus. N peanbHble U peasibHble pacTBOPLI. AKTUBHOCTb U
ITpenensHO pa3baBiieHHBIE PACTBOPBL. | KO3(hHLIMEHT aKTUBHOCTH. MeTO/bI OTIpe/iesieHust
3akoH ['eHpu. Ko3(hduireHTa akTMBHOCTUA. PacTBOPUMOCTD Ta30B

B JKUJIKOCTH, ypaBHeHUe ['enpu. [laBneHue
HaCBIIeHHOT 0 Napa HaJ, pacTBOPOM, 3aKOH Payuns
JJ1s1 TeTYUYMX U HeJIeTyurX cMecei.

Tema 4.5. Ocmoc. YpaBHenve Banr-T'odda KonnuratuHele cBoiicTBa pacTBOpPOB. [1oBBIIEHNE

TeMIepaTyphbl KAMIeHWs, TOHIKeHUe TeMIepaTypbl
3aMep3aHusi, OCMOTHYeCKOe JlaB/leHle, ypaBHeHNe
Bant-T'odda.

Kpuockonuueckni, 30y TMOCKONMYeCKUI 1
OCMOMeTpHuecKui MeTozibl. YpaBHeHue Llpesepa

Pa3gen V. Knaccudukaiiyy ¥ MeTo/Ibl IOYUeHHUsT AMCIIePCHBIX CUCTEM

Tema 5.1 IMpusHaku  00BEKTOB  KosiiougHoi | BBogHoe 3aHATHe. OCHOBHBIE TEDMUHO/IOTHUECKHE
XUMUMU. noHsiTus. Knaccudukauum JUCIiepCHBIX CUCTEM
[Tpu3HaKy 00BEKTOB KOJUIOWAHOW XUMUH.
OcHOBHBIe TePMUHOJIOTUYeCKHe TTOHSATHUS.
Kraccubukalyy [UCiepCHBIX CUCTEM
Tema 5.2 TepmojyHaMUKa U KUHETUKa JycriepcHOCTS, yie/bHasi IOBEPXHOCTb,
obpa3oBaHysi HOBOM (has3bl. MOBepXHOCTHast 3Heprusi. MeTo/bl ¢hu3nueckoi u
XVMUYeCKOW KOHJieHCalluy TIpY 110/1yYeHnn
JIACTIePCHBIX CUCTEM.
Tema 5.3 MetoAb! N0/Iy4eHus JUCTIePCHBIX MexaHrnyeckoe U3MebueHe, MeJIbHULIBI U IDYTHe

CucTeM.

YCTPOICTBA /11 TIOMy4eHUsI JUCIIePCHBIX CUCTEM;
NenTy3aLysl.

Pa3zpgen VI. Ontrueckye CBOMCTBA U MeTO/Ibl aHAIM3a AUCTIEPCHBIX CUCTEM

Tema 6.1 Bupbl onitrueckyx siBJieHUM B OddekT cBeTOpaccesHus1, CBOWCTBA paCCETHHOTO
JIMCTIEPCHBIX CHCTeMaXx. CBeTa, aHa/IM3 ypaBHeHus Pernes. Y cnoBus
CaeTopaccesiHue. YpaBHeHUe Panes TIpYMeHeHus1 SMIIMPUYeCKOro ypasHeHus ['esiepa.
Y ero aHajus. OTnvuKe onasnectieHLUH OT UIyopeclieHL1H.

OcobenHocTH abCcoOpOIMK CBeTa AUCTIePCHBIMU
CUCTEMaMHU.
Tema 6.2 OnTryeckre MeTo/ibl UCCJ/Ie[JOBAaHUSI OnTHuueckasi MUKPOCKOMUsI, HedesloMeTpus,
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AUCTIEPpCHBIX CUCTEM

TypOuaUMeTpHsi, POTOH — KOPPeIIIMOHHast
CTIEKTPOCKOITHSI.

Pa3gen VII. [ToBepXHOCTHOE HAaTsDKEHUE U aficopOIHst

Tema 7.1 CBobo/1Hasi SHEepTHs TIOBEPXHOCTH. [MToHsITHE CBODOOHOM SHEPTHs IOBEPXHOCTH, THITHI
[ToBepxHOCTHOE HaTsHKEHUe, IPUYUHBI | MeXXMOJIeKY/ISIPHBIX B3aUMO/IeHCTBHI; TPUUMHBI
ero BO3HUKHOBeHUs. IIpyupozaa BO3HMKHOBEHMS [TOBEPXHOCTHOTO HaTS)KEHUS.
a/|COpPOLIMOHHBIX CHII. [Tpupoga agcopOuyoHHbIX crl. Pusnueckas U

XAMMUecKasi aficopOLsl.

Tema 7.2 PaBHOBecue Ha rpaHulie pasjesna IToHsiTHEe 06 TOBEPXHOCTHO-aKTUBHBIX U
JKUAKOCTB — ra3. @yH/ameHTaabHOe MOBEPXHOCTHO-MHAKTUBHBIX BelllecTBax. [IpuHINN
azcopburoHHoe ypaBHeHue ['n66ca. He3aBUCUMOCTH JleHrMropa. AHanus3
Teopust MOHOMOJIEKY/ISIDHOM (byH/aMeHTaMbHOr 0 aZicOPOLMOHHOT0 YpaBHEHUS
azcop6bimn JISHrMIopa. I'u66ca.

Tema 7.3 YpaBHeHust @peitHaxa U TeMKrHa. | AHanu3 ypaBHeHHs MOJUMOJIEKY/IIPHON
Teopust nonUMoJIeKy/ISIpHOMN agcopbumn B3T. MeTozb! oripezienieHus yAenbHON
agcop6iuu BOT. MOBEPXHOCTH afcopbenToB. ITpuHIUI
Xpomarorpadwusi. XpoMaTorpauueckoro paszeneHusi cMecei

BellecTB. ['a30Bast ¥ )KUAKOCTHasi Xpomartorpadusi.

Tema 7.4 Apresus. fIBneHue pacTekaHUs U Koresus u aaresus. YpasHenue FOHra, ypaBHeHue

CMayMBaHMA, KpaEBOﬁ yrona
CMaulMBdHUA.

Hrwonpe-KOHra. MeTtogsb! ornpejeneHus KpaeBoro
yrosja CMauuBaHUsl.

Paszpesn VIII. IToBepXHOCTHO-aKTHUBHbIE BelleCTBa

Tema 8.1 Knaccudukauus v obiras Nono- v HenoHorenusle ITAB. VctrHHO
XapaKTepUCTHKA NTOBEPXHOCTHO- pacTBOpHUMBIe U KOJIJIOWHbIE [IOBEPXHOCTHO-
aKTHBHBIX BEILleCTB. aKTHBHbIE Bell|eCTBa.

Tema 8.2 WctrHHO pacTBOpHMEBIE U KOJIJIOUJHbBIE CBolicTBa U MeXaHU3M JIeHCTBUSI UCTUHHO
MOBEPXHOCTHO-aKTUBHBIE BEIL[eCTBa. PacTBOPUMBIX M KO/UIOM/IHBIX TOBEPXHOCTHO-
ITpaBuno [drokno-Tpaybe. ¥YpaBHeHre aKTUBHBIX BelecTs. ['JIb
[InmkoBCKoro.

Tema 8.3 Mexanu3m mutenoobpasoBanus. KKM | Murennoobpa3oBanue B pactBopax [TAB; siBneHue

Cosmrobunuzanysi. Motolriee fielicTBre
ITAB.

comobumu3sarpu. CTpoeHre MUILIE/T HOHO- U
HeroHoreHHbIX [TAB. Metoasl onpezienenrss KKM.
OrnpefiesieHre TOBEPXHOCTHOMN aKTUBHOCTH 110
M30TEpPMe NOBEPXHOCTHOrO HaTshkeHus [TAB.
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3.8.  OpraHu3auLysi CaMOCTOSITeTbHOW Pab0oThl 00YUarOLUXCS

CamocrosiTenibHast paboTa CTyjeHTa — oOsi3aTenbHass 4acTb 00Opa3oBaTelbHOTO TIpollecca, HampaBjieHHas Ha pa3BUTHe TOTOBHOCTU K
npodecCOHAaIbHOMY U JIMUHOCTHOMY CamMo00pa30BaHHWIO, Ha NPOEKTHUPOBaHUE JajbHelIero o6pa3oBaTeslbHOrO MapuipyTa W MpogecCHOHaNIbHON

KapbephlI.

CamocrosiTenbHasi paboTa 00yuaroLuXcs M0 AWCHUIUIMHE OPraHW30BaHa KaK COBOKYITHOCTh ay/IUTOPHBIX M BHeAYJUTOPHBIX 3aHSATHUN U paboT,

00eCrieunBaroIIMX YCIeIIHOe 0CBOEHUEe AUCLIUITTUHBL.

AyauTopHasi caMoCTosITe/IbHast paboTa 00yYaroIMXCs TI0 JUCLMIUIMHE BBITIOTHSETCS Ha yueOHBIX 3aHSATUSX M0/, PYKOBOZACTBOM TIPEro/iaBaTers
W TI0 €ro 3aJaHui0. AyJUTOpHasl CaMOCTOsITe/lbHasi paboTa 0OyuaroLUMXcs BXOAWUT B 0OIIME 00beM BpeMeHU, OTBeJeHHOro y4yeOHBIM TUIAHOM Ha

ayZUTOPHYIO paboTy, ¥ peryiaMeHTUPYeTCsl pacrycaHieM yueOHBIX 3aHSATHH.

BHeayauTOpHasi caMocCTosiTesibHasi paboTa 0oOyuaroluxcsi — IvlaHMpyeMasi ydeOHasl, Hay4HO-MCC/iefjoBaTe/bCKasl, MpaKTHueckas pabora
00yuarolIUXCsl, BBIMOJHsEMas BO BHeAyJUTOPHOEe BpeMsl 10 3aJaHUI0 W TPU MeTOAWYeCKOM pYKOBOJCTBe TIperiofjaBaresis, HO 0e3 ero
HeIroCpeICTBEHHOTO YUacTHsl, PaCIIMCaHUeM YUeOHBIX 3aHSATHIA He PerylaMeHTHPYeTCs.

BHeayauTopHasi camocTosiTenbHasi paboTta 00yuaromuxcsi BK/ItoYaeT B cedsi:

- MO/ITOTOBKY K JIEKIUSIM, JTabopaTOpHBIM paboTaM U 3ayery;

- MIPOBeJieHre pacyeToB IO KCIIePUMeHTa/IbHBIM 3HaUeHUsIM, TI0/TyUeHHBIM TIPH BIO/THEHHH /1ab0paTopHbIX pabor;

- MMOAroToBKd K KOJ/IJIOKBUYMdaM B TeUEHHE CeMeCTpad.

CamocTosiTenibHasi paboTa 00ydYaromMXCcsl C yuyacTHeM TIperofiaBatesss B (opMe MHOW KOHTAKTHOW pabOThI MpeAyCcMaTpUBaeT IPYIIOBYIO U

(M) UHAVMBUAYATBHYIO paboTy ¢ 00yUaromuMKCcs U BK/IIOUaeT B cebst:
- TIpOBe/ieHre UHAVBU/IYaIbHBIX U TPYTITIOBBIX KOHCY/IBTAL[MH 110 OT/Ie/IbHBIM TeMaM/pa3/iesiaM JUCLUTUTHBI;

3.9. IIpumeHeHMe 3/IEKTPOHHOTO 00yUYeHUsl, AUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOIOT UM

[lpy peanu3anu MporpamMmsl

06p330BaTe]IbHBIe TE€XHOJIOTUH He ITPUMEHAKOTCA.

B snekTpoHHYyI0 00pa3oBaTenbHY0 Cpefly, 10 He0OXOAUMOCTH, MOTYT ObITh TIepeHeceHbI OT/e/IbHbIe BU/IbI yueOHOM /1esITeNTbHOCTH:

yueOHOU  JUCIUIUIMHBI/y4eOHOTO  MOZAYJIS

3JIEKTPOHHOE

oOyueHue

HCMO/Tb30BaHNe 00beM, | BK/IIOYEHHE B yUeOHBIH
ucnoab3zosanue 30 u JOT
30 u 10T Jac npouecc
CMelllaHHOoe JIEKLTUA 16 B COOTBETCTBUH C
oOyueHue nabopaTopHbie paboThl, KOJUIOKBUYMbI 30 pacrnucaHieM yueGHbIX
3aHITHM

N OWUCTAaHLUOHHEIE
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Bupab! u ¢popmbl

HaumenoBaHue 8
KOHTPOJIbHBIX b=
pa3pena /TeMbl - 3
MepOoNnpHUATHH g
ouCyun/auHb/MOoQy11, .
No nmt 3ajjaHus AJ/1s1 CAMOCTOATE/IbHOM PadoThI (YyuMTBIBaIOTCS =
BBIHOCHMBIE Ha e
NnpHU NMpoBeAeHUHU =
CaMoCTOATe/IbHOE >
TeKYIIIero S
H3yyeHHe =
KOHTPOJIsI)

1. I'omoreHHbI KaTamus. CamocTosaTenbHO nipopaborath | CobecezoBanue 3
Crierfudmueckuii Marepual. T0 TeMe.
KUC/IOTHO-OCHOBHOM
Karasus.
l'eTeporeHHbIi KaTanus.
depMeHTaTHBHBIN
KaTasus..

2. Muesnioobpa3zoBadue B | CamocTosTeisHO TIpOpaboTaTh CobecenoBanue 3
pactBopax ITAB; MaTepuall. 10 Teme
sIBJIeHHE
COJTIOOM/TH3ALINH.

CrtpoeHue MuLiena
HMOHO- ¥ HEMOHOT €HHbIX
ITAB. Metogpl
onpenenenuss KKM.
Ornpepgenenuve
TOBEPXHOCTHOU
aKTUBHOCTH 10
r30Tepme
MOBEPXHOCTHOTO
HaTspkeHus [TAB.
JKUJIKOCTEH
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4. PE3YJ/IbTATBI OBYYEHMWSA 110 AMCHUIVIMHE, KPUTEPM OLJEHKHA YPOBHSAA CO@OPMHUPOBAHHOCTHU
KOMITETEHIIN, CHCTEMA U IIIKAJIA OIIEHNBAHUSA

4.1. CooTHeceHHe TJTAHUPYEMBIX Pe3y/IbTaTOB 00yUeHUsI C YPOBHSIMU C(HOPMUPOBAHHOCTH KOMIIETeHIUH(i).

Yposnu Wtorosoe Ouenka B IToka3are ypoBHsi C)OPMHPOBAHHOCTH
c(hOpMHPOBAHHOCTH | KOJIMYECTBO 0A/I/IOB nATHOA/ILHOM
KoMmmeTeHIuu(-i) B 100-6a/LIbHO CHCTeMe yHnBepcaanoifl(-flx) Oﬁmenpodmccuouanblioixi (-bIx) HpO(l)eCCHOHaJleOﬁU(-LIX)
N CIENe 10 pesy/IbTaTaM KoMmneTeHIuu(-i) KOMIIeTeHI[ui KoMmeTeHIuu(-i)
o pe3ybTaTam TeKyIen u UJ-TIK-2.3; NJ-TIK-2.2
TeKyIei u NPOME)XXYTOYHOM
NPOMEeXXYTOYHOH arTecTanuu
arTecTanuu
OOyuaronuics:
- AaHaNM3UpyeT U CUCTeMaTH3UPYeT U3yUeHHbI MaTeprasl C 000CHOBaHHEM aKTyabHOCTH er0 HCII0/Ib30BaHuUs
B CBOEH rpeaiMeTHOM 06/1aCcTH;
- 3HaeT MHHOBALIMIOHHBIE HAITPaB/IeHNs B 9KOIOTMH U TIPUPOZOTIOb30BaHHS,
- yMeeT 3KCIepUMeHTa/IbHO OIpe/ie/isiTh IapaMeTphbl CUCTEM.
- B/1a/ieeT HOBEHILIMMU MEeTO/[aMH1 UCC/Ie[JoBaHus B 06/1aCcTH pr3HUeCcKol M KOJUIOUAHON XVMUY;
- 3HaeT BO3MOXKHOCTH Pa3/MUHbIX KO/UIOWJHO-XMMUUECKUX METO/0B /1S U3yUueHHUs] MaTepHasIoB.
- B/IaJieeT HaBbIKaMU [/IAHUPOBAHUS SKCIIepPUMeHTa, IPOBe/leHNs] UCCIIel0BaHMH, 0000IeHNsT 1 aHain3a
BBICOKII 3aUTeHO TMO/IyYeHHBIX pe3yJ/IbTaToB.

OOGyuaroruics:

F3HaeT TeopeTUYeCKre OCHOBBI (Pr3nyeCcKOM M KOJIOMIHON XUMUH.

- yMeeT HaxOJUTb CBsI3b 3aKOHOMEPHOCTel (r3ryecKo U KO/VIOUJHOW XMMUM C HAaTypaJbHbIMU U
CUHTETUYeCKUMH MaTepranaMu, U UX SKOIOrHUecKol 6e30macHOCTBIO.

- B/IaJieeT MeTOJAMH OTpe/ieIeHusT KOJITIONJHO-XUMUYeCKHUX TTapaMeTPOB Pa3/IMUHBIX 00beKTOB, [OIMyCKaeT
eIMHIYHBIE HerpyOble OMOKU

- 3HAeT YCJIOBUsI BhIOOpA TMPOBeAEHUs KOJUIOWAHOTO U PU3NKO-XUMHUUECKOTO UCC/Ie/IOBaHMUSI.

- yMeeT aHa/M3MpOBAaTh [O/yUEHHYH0 ONbITHBIM IyTeM UH(GOPMALUIO U BbIIe/ISITh OCHOBHbIE Pe3y/bTaThl.

- B/IafieeT CrioCOOHOCTBIO K TTOHUMAaHHIO 3aBUCIMOCTA CBOWCTB MaTepUasioB OT MPUPO/bl XUMUUECKOM CBS3U U
Me>XMOJIEKYJ/ISIPHBIX B3aUMO/eMCTBUM.

o - IpaBUW/IbHO TIPUMEHsIeT TeopeTUUeCKye M0JI0)KeHHs TIPU pellleHUH NpaKTUUeCcKUX 3ajau npogeccuoHanibHON
TTOBBILLIEHHBIN 3aUTeHO

HarpaB/IeHHOCTH Pa3HOT0 YPOBHSI CJIOXKHOCTH

OTBeT OTpa’kaeT TOTHOe 3HaHWe MaTepuasa, C He3HauuTe/TbHbIMH MTPoOeiaMu
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0a3oBbIi

3a4TeHO

OO6yuaroruiicst:

- HUCIIBITBIBAET 3aTPYAHEHUS B IPUMEHEeHUH TeOPeTUYeCKHX MOJI0KeHUH TIPY PellieHnH MPaKTUYeCcKHX 3a7iau

rpodeCCMOHAILHOM HAMpPaB/IeHHOCTH CTAHZAPTHOIO YPOBHS C/I0KHOCTH, He BilaZieeT HeoOX0JUMbIMU [IJIst

5TOI'O HaBbIKaMH1 U HpI/IéMaMI/I,’

- C TPYZAOM OPUEHTHUPYEeTCs B TEPMUHOJIOTUH, IIyTaeT [TOHATUS

- He 3HaeT yC/0BUi BEIOOPA MPOBeAEHUs KOJITIONJHOTO U (GU3UKO-XUMUYECKOTO UCC/Ie/JOBAHMS.

- He yMeeT aHAJIM3UPOBATh MO/IyUEHHYIO OIMBITHLIM ITyTeM WHPOPMALIUIO U BBIZIEJIITh OCHOBHBIE Pe3Y/IbTaThl.

- Marepuana;

- OTBeT OTpaXkaeT B 1[eJIOM C(hOPMHUPOBAHHbIE, HO COZIEpIKAIl[1e He3HAUMTE/TbHbBIe TPoOe/bl 3HAHUS,
JIOTTYCKalOTCsI TPyOble OMMOKH.

HU3KUH

He 3a4UTeHO

OO6yuaroruics:

— JIeMOHCTpPHUPYeT (hparMeHTapHLIe 3HAHKUSA TEOPETUUYECKOI0 U IIPAKTHUYECKOr0 MaTepUall, A0MyCKaeT rpybkle
OIIMOKM TIPH ero M3/I0KeHWH Ha 3aHSITHSIX U B X0/[e TPOMEXKYTOUHOMN aTTecTaruy;

— HCIBITEIBAET CEPhE3HBIE 3aTPYAHEHNS B IPUMEHEeHHH TeOPeTHUYeCKUX MTOJI0XKEHUH TIPH PeIeHnH
MPaKTUYeCKHX 3a/lau TIPodheCCHOHAIBLHOM HAIIPAB/JIeHHOCTH CTAaHAAPTHOTO YPOBHS CJIOXKHOCTH, He B/IafIeeT
HeoOXOJUMBIMHU /IS 3TOr0 HaBBIKAMU U TIPUEMaMU;

— He crocobeH aHaTM3UPOBATh MOTYUEHHYIO OTBITHBIM MTyTeM WH(OPMAL[HIO U BbIZIE/IATH OCHOBHbIE
pe3y/ibTaThl;

—  BBINOJHAET 3aJaHKs TOILKO 110 06pasiyy U 10/ pyKOBOACTBOM IIPeIo/aBaTeis;

— OTBET OTPaKAeT OTCYTCTBUE 3HaHMI Ha 6a30BOM yPOBHE TEOPETHUECKOTO U MPAKTUUECKOr0 MaTeprasa B
006beMe, He0OXO0IMMOM /IS JaTbHelIIelH yueosl.

5. OLIEHOYHBIE CPE/ICTBA JI/II TEKYII[ET'O KOHTPOJISA YCIIEBAEMOCTH Y1 ITIPOMEXXYTOYHOM ATTECTAILIVIH,
BK/IFOYASAI CAMOCTOATEJ/IBHYEO PABOTY OBYUYAROLINXCHA

[Ipu mpoBefieHNM KOHTPOJISI CaMOCTOSITe/TbHOW paboThl 00YYaroIIMXCs, TEKYIero KOHTPOJS W TIPOMEKYTOUHOW aTTeCTaluu 1o yueOHOMH
mucuuriiHe KossouziHass XUMUsI  TIpOBepsieTCsl ypPOBeHb COPMHUPOBAHHOCTH Y OOYYarOL[UXCs KOMIIETEHL[MM W 3alllaHUPOBaHHBIX pe3yJ/bTaToOB
00yueHUs 10 AUCHUTIIHE (MOAYJII0), YKa3aHHBIX B paszesie 2 HaCTOsIIel IPOrpaMMbl.

5.1.

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

Ne nm

@DopMBbI TEKYIIero KOHTPOJIsA

IIpuMepsI THIOBBIX 3aAHUH

1.

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

1. Xwumuueckass TepMojuHaMuKa. OCHOBHble IOHSITUSI U orpefesneHus. TepMoJuHamMUuecKast

2. HepBblﬁ 3dKOH Te€pMOJWHaMHKHU. B3aumHbie npeBpalieHud 5>SHEPruru B H30J/IMPOBAHHBIX

cucrema. TepMoavHamMuyeckuii nporjecc. [TapaMeTpsl U QYHKLMUA COCTOSTHHUS.

cuctemax. BHyTpeHHsIss 9Heprus, pabora, Teriota. OYHKIMU COCTOSIHUSL. JHTabMuUsl. Pacuer
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Ne i DopMBI TEKYIIero KOHTPOJIA IIpuMepsI THIIOBBIX 3aaHHI
TETUIOTHI M paboThI B Pa3/IMUHBIX TIPOLIECCaXx.
3. Tepmoxumus. OcHOBHbIe TIOHATUSI TepMoxuMuu. CTaHAapTHOe cocTosiHie TeryioBoit 3ddekT
XUMHMUECKOW peaklyu. 3akoH ['ecca u ero cieAcTtBud. MeTofpl OIpefieNieHUs] TeIIOBBIX
s¢dekroB. OnpeziesieHre TeI/IOTbI THpaTaLK.
4. Bropoii 3akoH TepMogrHaMUKK. CaMOIIPOM3BO/ILHbIE, HE CAMOTIPOU3BOJIbHbBIE Y PaBHOBECHbBIE
MPOLeCChl. JHTPOMUS KakK (PYHKIMS COCTOSIHMSI U KPUTePWUN PaBHOBECHS] B M30JIMPOBAHHBIX
cucteMax. CBOMCTBA SHTPOINMH.
5. OObeavHeHHOe BbIpakeHWe 1 M 2-r0 3aKOHOB TEPMOJAWHAMHKU /s 00paTMMOIO M
HeoOpaTUMOro TporeccoB. PacueT 3HTpPONMHU B 00OpaTUMBIX Mpoljeccax. PacueT 3HTPOINUM B
HeobpaTUMOM Tiporiecce. KpucTaiin3aius nepeoxiaxkjeHHOW XKUKOCTH.
6. TepmoavHaMHuecKue NMOTEHLMAbI KaK KDUTEPUU PaBHOBECHS B 3aKPBITHIX CUCTEMaX..
7. Xapakrepuctuueckure QyHKIUH. Y paBHeHre I'n66ca-TI'enbmrosbiia. Cessb AG u AF ¢ TerioToi
rporiecca.
8. Merogpl pacuera noreHiuana ['mb6ca. Meron abcomoTHbIX 3HTporMi. ®opmyna TeMmKuHa-
[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.
paBHOBecus. KvHeTHKa XUMUYeCKUX 12. YpaBHeHue usotepmbl Bant-I'opda. HopmanbHoe cpoficTBO XMMHUYECKOM peakL{iu.
peakIuii. 13. OmpefieneHrie HampaB/eHUs XWMUYeCKOW peaklUd, TepMOAWHAMUUeCKOro CpOACTBa U
KOHCTaHThI PaBHOBECHSsI C MCTIOMb30BaHWeM ypaBHeHUs BanT-I'odda.
14. Cssasb Mexay Ky u Ke., K, u K, K,u K, Metoge! pacueta KOHCTaHTbl pAaBHOBECUSL.
15. 3aBUCUMOCTb KOHCTAHTHI PaBHOBECHSI OT TEMITEPATYPhl. Y paBHeHUS M30X0phI U M300apsl BaHT-
lodpda. Pacuer KOHCTaHTBI paBHOBecHss TpyM TeMmepatype T u TemoBoro 3ddekra
PaBHOBECHOW peakLiHy.
16. Ilpunuun nogsrkHOro paBHoBecusi Jle Illatense-bpayHa. PacueT BbIXoza IpoAyKTa U COCTaBa
pPaBHOBECHOU CMeCH.
17. YcioBue U KpUTEPUU XMMUUECKOTO paBHOBecus. AHanu3 u3MeHeHuss AG B Xo/le XMMUUeCKOU
peakLyu.
3. 1. CKopocTb 3/1eMeHTapHOM XUMHUYeCKOW peaklMy. 3aBUCMMOCThb KOHLIEHTpal[il peareHTOB U

MPO/IyKTOB peakyy OT BpeMeHH. KruHeTHueckast KpUBasi.

2. dopmasnbHas KWHETHKA MPOCTHIX PeaKI[ui. 3aKOH JIeHCTBYIOIIUX 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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Ne

@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHHI

5. KuHeTHueckue ypaBHeHUsI peakliyii pasHbIX MOPSJKOB 1 UX pellieHHst. AHaIU3 KUHETUYeCKOro
ypaBHEeHUsI peakl[iM 1epBoro nopsjka. KuHeTrka sjeMeHTapHBIX peakiiii BTOPOTr0 U TPEThero
rnopsijixa.

6. Crioco0blI oripeZiesieHust TIOPsiZIKa M KOHCTaHThI CKOPOCTH XMMHUECKOH peakIiy.

7. ®opMasbHasi KUHeTHKa C/I0KHBIX TOMOI'eHHBIX peakLiyi.

8. 3aBMCHMOCTb CKOPOCTH XMMUUYECKOW peakLy OT TemriepaTypsl. TeMmepaTypHbId

K03 durpent Bant-T'odda. YpaBHeHne AppeHuyca. JHeprus akTUBaLMK XUMUYeCKOM peakLiiy.
OKCIlepuMeHTa/IbHOe ONpe/ie/ieHre SHepryiy akTHBalUy U NpeJ3KCIIOHeHIIMaIbHOTO MHOXKUTEJIS.
9. Teopus aKTUBHBIX CTONKHOBeHUH. PH3MUeCKUI CMBIC/T SHEPTUX 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[ B PaCTBOPAX.

Bormpockl K KO/IJIOKBUYMY 110 pasfieny o
pazgenam 4: TepmoanHaMyKa (ha30BOTO
paBHOBeCH. OAHOKOMHOHEHTHI:IE
CUCTEMBI, IByXKOMIIOHEHTHbIE CUCTEMBI.
OneKTpoMTHIecKas AUCCOLUAaLIYSL.

1.ITpaBusio ¢a3 T'ubbca A1 pa3IMUHOrO YKC/Ia BHELTHUX MapaMeTpoB U (a3 B TepMOAMHAMUUECKOH
CUCTeMe.

6. da3oBbIe 1epexo/[bl IePBOro ¥ BTOPOTO Po/ja ¥ UX IPUMepHI.

7.®a30Bble paBHOBECHs 1 (ha30BbIe MEPEXO0/Ibl B OJHOKOMITOHEHTHBIX CHCTEMaX.

8. 3aBucumocTh TemrepaTypsl (a30BOro Mepexo/ia OT BHEIIHEro JaBIeHus B OZIHOKOMITOHEHTHBIX
cucremax. Y paBHeHue Knaneiipona — Knaysuyca.

9.TIpumenenne ypaBHeHus: KnamneiipoHa — Kiay3uyca K OMUCcaHHIO TIPOLiecca TUIaB/IeHrs TBePAbIX
BellleCTB.

10. TIpaBuio TpyrtoHa. ®u3nueckuii cMbic Ko3dduienTa B ypaBHeHUH TpyToHa.

11. Yro Takoe dazoBasi fuarpamMmma? Buzibl fuarpaMm COCTOSIHUSI.

12.  OcHOBHbIe IPUHLUITBLI aHaMM3a (a30BbIX JUArPaMM.

13. Tlapametpsl TpoiiHOH TOUKH /1715 BO/IbI. CBOMCTBA CUCTEMBI B TPOWHOMN TOUKE.

14. Tlouemy muHWS TJIaBIeHUS Ha AWarpaMMe COCTOSTHHSI BOZbI MMeeT OTpULaTe/IbHbIA HaK/IOH?
15. Krnaccudwukarus pactBopoB. Crioco0bl BEIpayKeHHs KOHIIEHTPAIUK PaCTBOPOB.

16. W peanvHble, peasbHbIE U TIPe/ie/TbHO pa30baB/ieHHbIE PACTBOPBIL.

17. YpaBuenus I'n66ca-/rorema u [Irorema-Maprysuca. I'padryeckuii meTof pacuera
MapLHaIbHBIX MOJIbHBIX BeJTMUNH.

18. Xumuueckuii moTeHIMan KOMIIOHEeHTa a pacTBope. [TepBoe 1 BTOpOe CTaHZAPTHBIE COCTOSIHUSI.
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Ne

@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHHI

19. TleperoHka HKWX JeTyunx cMeceid. [TepBbIii U BTOPOU 3akoHBI KoHOBasOBa.

20. DnekTponMTHUECKas JUCCOLUALS, COTbBATaIMsl. DIeKTPOJIUTBI, K/laCCU(pUKaIvs
371eKTPOTUTOB. Criabble 3/IeKTPOJTUTHI.

21. CremneHb AUCCOLMALIMY U KOHCTAHTa JUCCOLMALMY. 3aKOH pa3BesieHus OCTBab/a.

22. WjeanbHbIe U peasbHble paCTBOPbL. AKTUBHOCTh U KO3(h(UIMEHT aKTUBHOCTH. MeTo/Ib
oripeiesieHnst K03 dUIeHTa aKTUBHOCTH. PacTBOPUMOCTE Ta30B B XXUJKOCTH, ypaBHeHHe ['eHpu.
JlaBrieHrie HACBILLIEHHOTO NTapa HaJ PacTBOPOM, 3aKOH Paysisi /1Sl IeTyuuX U HeJIeTYYMX CMeceu.

23. KommuraTvBHbIE CBOWCTBA PAaCTBOPOB. [TOBBIIIEHUE TEMITEPATYPhI KUITEHUS], TIOHIKEHNEe
TeMIiepaTyphbl 3aMep3aHusi, OCMOTHUECKOe /laBieHue, ypaBHeHue BauT-I'odda.

24. KpUOCKOMMYECKWH, 30yTMOCKOMMUECKHIA U OCMOMETPUYeCKUN MeTo/ibl. YpaBHeHue IIpesepa

Ne

@opMBbI TEKYII[ero KOHTPOJIA

IIpuMepbI THIOBBIX 3afaHUH

Borpoch! K KO/UTIOKBUYMY TI0 pa3zeny 5

1.IIpy3HaKu 0OBEKTOB KOJITIOMJHOU XUMUH.

2.0OCHOBHBIE TEPMUHOJIOTUYECKHUE [TOHATHS.

3. Knaccudukaruy aucrepcHbIX CUCTeM I10 arperaTHOMY COCTOSIHUIO.
4.Knaccudukanuy AUCTIepCHBIX CUCTeM TI0 pa3MepaM YacTHUL] JUCIIepPCHOM (as3bl.
5.Knaccudukanuy AMCIepcHbIX CUCTEM TI0 CTeleHU B3auMOJEeNCTBUSL [JuciiepCHOM a3kl
JIMCTIePCUOHHOM CpeJoi.

6.Knaccudukaiyisi opyucThIX CUCTEM.

7. TepMoAVHAMUKA U KMHETHKa 00pa30BaHust HOBOH (ha3bl.

8.MexaHnueckrie MeTO/bl [0/TyUeHUsl AUCIIePCHBIX CUCTEM

9.MeToj nony4eHus: AUCTIEPCHBIX CUCTEM ITyTeM XMMHUUeCKOl KOH/jeHCalur
10.ITenrTn3auus.

C

Bonpocs! K Ko/JTIOKBUYMY 10 paszeny 6

1. Buzibl onTUUeCKUX sIB/IEHUM B JUCTIEPCHBIX CHCTEMaX.

2. CBeTopaccesiHue.

3. Otnume omanecieHIUH OT (QyopecLeHIrH.

4.YpaBHeHue Pases u ero aHamus.

5.IIpupojHbie posiBieHUsI CBeTOpacCessHusl.

6. Ocobennoctu abcopbiuy cBeTa AUCIepCHBIMUA CUCTEMAMH.
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Ne

@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHHI

7.2mnupuueckoe ypaBHeHue ['eniepa.

8. OrnTnueckast MUKPOCKOITHSI.
9.Hecdenomerpusi 1 TypOUIUMETPUSI.
10.D0TOH-KOppeJISIMOHHAsL CIIEKTPOCKOMHS.

Bomnpocs! K KO/IJIOKBUYMY 10 paszeny 7/

1. TIpupoaa afcopOIMOHHBIX CHJI.

2.CBobo/iHasi sHeprus MoBepxHOCTH. [I0BepXHOCTHOE HaTsKeHHe, IIPUUMHBI €70 BO3HUKHOBEHHUSI.
3.IloBepXHOCTHO-aKTUBHBIE U — UHAKTUBHBIE BelllecTsa. [IpuHIuI He3aBucuMocTu JIeHrMropa.
4.Ancop6brms. Busst aficopOiym.

5.PaBHOBecHe Ha TpaHuLie pa3fena XXUAKOCThb — ra3. PyHzaMeHTabHOe aficOpOLIMOHHOe YPaBHEHHe
I'nb6ca.

6. PaBHOBecue Ha rpaHuIie pasZiesia TBepJoe — XKUAKOCTb. Teoprsi MOHOMOJIEKY/ISIPHOM azcopoLpm
JI3HrMropa.

7.YpaBHeHus1 @peiiHgnuxa v TemKuHa.

8. PaBHOBecue Ha rpaHuIie pasziena TBepjoe — ras. Teopus MosMMoieKyisipHoi agcopoipm BOT.
9.0mnpesienieHye yiebHON TIOBEPXHOCTH a/IcOPOEHTOB.

10.XpomaTorpadusi.

11.Apre3us. SIBjeHUe pacTeKaHWsl U CMauMBaHUsl, KDAeBOU yro/l CMaurMBaHMUs.

Bompock! K KOJJIOKBUYMY T10 paszieny 8

1.MoHo - v HenoHoreHHsle [TAB.

2.AnuoHoakTtvBHbIe [TAB.

3.KarnoHoaktuBHble [TAB.

4 AmdosmmtHeie TTAB.

5. VicTMHHO pacTBOpHMBIE M KOJIJIOUHbIE TOBEPXHOCTHO-aKTUBHBIE BELLleCTBa.

6.CBolicTBa 1 MeXaHU3M JIeMCTBUS HCTUHHO PaCTBOPUMBIX U KOJIJIOWJAHBIX TTOBEPXHOCTHO-aKTUBHBIX
BelLleCTB.

7.I'JIb

8.Murjenoobpa3opanue B pactBopax [TIAB; cTpoeHHe MULIE/IT HOHO- M HEHOHOTeHHBIX TTAB.
9. SIBnenue comOOUIM3ALINN.

10.Metogpl onpefenenus KKM. OnipesesieHre NOBEPXHOCTHOM aKTUBHOCTH M0 U30TEpPMe
MOBepPXHOCTHOro HaTsokeHus [TAB.

11.Motomee peticteue [TAB.

5.2.

KpI/ITepI/II/I, HIKaJ/Ibl OJ€HMBAHHWA TEKYIETO KOHTPOJIA YCII€BA€EMOCTHU:
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HaumeHnoBaHue
OL[eHOYHOTI'0
CpeAcTBa
(KOHTPOJILHO-
OLIEHOYHOTI'0
MeponpUATHA)

Kputepun onieHuBaHuA

ITkansl OLfeHUBAaHUA

100-0an1n1bHas cucreMa IIarubanibHasg cucreMa

YcTHBIH orTpoc

[laH MOJTHBIN OTBET Ha MOCTaB/IeHHBIM BOMPOC (BOMPOCHI), TTOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, PACKPBIThl OCHOBHBIE
TI0JI0>KeHUST IUCLIUTIVIMHBL; OTBeT JIOTUUeH, U3/I0)KeH B TePMUHAX HayKH.
OOyuarommuiics 3HaeT MaTepHaJ o 3aJaHHBIM BOIIPOCAM B I0/DKHOU Mepe,
MoC/ieJoBaTeIbHO ero u3jaraet, BO3MOXXHbI HeCyllleCTBeHHble HETOUHOCTU B
orpefie/IeHUsIX.

- 3a4TeHO

[laH HeTl0/THbIM OTBeT, Mpe/CTaB/ISIOLMN coO0l pa3po3HeHHbIe 3HaHUS 110
TEeMe BOTIPOCa C CyIIIeCTBeHHbIMHU OIMOKaMHU B orpe/iesieHusix. [IpUcyTCTByrOT
(bparMeHTapHOCTb, HEJIOTUYHOCTD M3/10)KeHust. OOyyJaromuiics He 0CO3HaeT
CBSI3b [IAHHOTO TIOHSITHSI, TEOPHH, SIBJIEHHS C JPYTUMU 00beKTaMu
IUCLMTUIAHBL. OTCYTCTBYIOT BBIBOZBI, KOHKPETHU3aLMs U JJ0Ka3aTebHOCTh
n3noxeHusi. Peub HerpamoTHasi. [JomoHUTebHBIE M YTOUHSIIOLIME BOTIPOCHI
TIperiofiaBaresisi He MPUBOJAT K KOPPEKLIMM OTBeTa 00yUarolierocsi He TOMbKO
Ha [10CTaB/IeHHbII1 BONPOC, HO U Ha Jipyrye BONPOCH] TEMBI.

- He 3a4UTeHO

CobeceznoBanue

[laH Mo/HBIN, pa3BepHYTHIN OTBET Ha MOCTaBeHHBIM BOMPOC (BOMPOCHI).
OOyuaroImuiicst TBepJ0 3HaeT MaTepHaJl 1o 3a/laHHbIM BOMPOCaM, TPaMOTHO U
T0C/ie/j0BaTe/IbHO ero u3jaraeT, BO3MO)KHbI HeCyllleCTBEHHbIe HETOUHOCTU B
ompejie/IeHUsIX.

- 3a4TeHO

JlaH HeTIo/THBIA OTBET, MPeCTaB/ISIOLIMK COO0! pa3po3HeHHbIe 3HAHUS TI0
TeMe BOIpPOCa C CYIeCTBEeHHBIMH OIIMOKAMH B OTIpe/ie/ieHUsX. [IpUCyTCTBYIOT
(hparMeHTapHOCTb, HEJIOTUUHOCTD M3/10KeHUsl. Peub HerpamoTHasl.
HononHrTebHBIE Y YTOYHSIOLME BOTIPOCHI TIPETIoiaBaTelisi He TIPUBOJST K
KOPPEKIMY 0TBeTa 00yJaroIerocsi He TOJIBKO Ha TIOCTaB/IeHHBIN BOTIPOC, HO U
Ha JIpyrye BOMPOCHI TEMBI.

- He 3a4UTeHO

5.3. I[IpomexxyTouHasi aTTecTaLus:

dopMa NPOMeKyTOYHON aTTeCcTaluu

TunoBbie KOHTPOJ/IbHbIE 3a/1aHUA U HHbI€ MdTePHaAJ/IbI
AJIA MIPpOBeJeHUA l'lpOME)KYTO‘-IHOﬁ dTTeCTalluM:
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3auer:
Konnokeuywm 1, 2, 3, 4

KonnokBuym Pazden: «Xumuueckasi mepmMoOUHAMUKA»
1. [aliTe onpesiesieHre TIOHATUSM: TePMO/JMHAMUYeCKasi CHCTeMa, TepMOAMHaMUUeCKH TIpoLiecc,
rapamMeTphbl U (PYHKL[UM COCTOSTHUSL.
2. AHanmuTHuecKoe BbIpakeHHe NepBoro 3aKOHa TepPMOJMHAMMKM U ero aHanu3 npu P=const. Uto
TakKoe SHTa/IbIusA?
3. TlepBoe cnepcrBrens 3akoHa ['ecca. Uto Takoe Terora o6pa3oBaHus BelllecTBa?
4. Bsruncure TersioBoi 3¢ ekt peakiuu (T=298K):
2H, +CO = CH30H,,,
a)ipu P = const;  6) mpu V= const,
ecmu AHo = - 110,5 KIx/MO/Ib AH cizonx = -238,57 KIIK/MOJIb
5. OHTponus Kak (PyHKLUS COCTOSIHUS Y KPUTepHii paBHOBECHS B U30/IMPOBAHHBIX CUCTEMaXx.
CsoiicTBa sHTpOnMU.PacyeT SHTPONUM B HEOOPAaTUMOM TpoLiecce.
6. TepMojuHaMHUuecKHe MOTeHLMa/ bl KaK KDUTePUH PaBHOBECHS B 3aKPbIThIX CUCTEMax.
7. Onpepenute, Kakasi U3 QyHKLUI COCTOSTHUS SIBJISIETCSI KDUTEPUEM BO3MOXKHOCTU TIPOTeKaHHsI
CaMOMNPOU3BOJIBHOI0 Mpoliecca npu T=const 1 P=const B 130/1MpOBaHHOM U 3aKPBITOM CHUCTEME:
1. Dueprusi 'nbb6ca G; 2. OHeprus ['enbmrosbiia F; 3.9HTponus S.

2. KonoxkBuym Pazden: «Xumuueckoe pagHogecue»

1. UTo Takoe COCTOsTHYE IMHAMUYeCKOTO XUMHUUECKOTO PaBHOBECHS?
2. B uem pasnuuue koHcTaHT paBHOBecusi K. v K, 1 KaKvM ypaBHeHMEM OHHU CBSI3aHbl MEXY
cobou?

3.  Uro xapakTepusyeT BeJMurHa U 3HaK AG’ B ypaBHEHMM W30TePMbl XMMUUECKOM peakiyui TPy
CTaHAAPTHBIX YCIOBUSX?

4.  Ta3000pa3Hble BellleCTBa pearupyroT 10 3a/laHHOMY ypaBHEHUIO peakliuy ¢ o6pa3oBaHeM
ra3oo0pa3Horo npo/ykra. Beipasute KoHcTaHThI paBHOBecusi K. u K, uepe3 paBHOBeCHOe KOJTMUECTBO
MpoiyKTa (X), eC/IM UCXO/HbIe BellleCTBa B3AThl B CTEXMOMETPUUYECKOM COOTHOIIIEHUH TIPU
CTaHZJAPTHBIX YCIOBUSIX.

5. C.H,; + H, = C,Hs

6.  Kak noenuvsieT Ha KOHCTaHTy paBHOBecus K, 3K30TepMUUeCKOU peakLjiu MOBbILLIeHre
TemnepaTypbl? [10 KaKOMy ypaBHEHUIO 3TO MOXKHO OLI€HUTH?

7. TlpunHuun noaBvkHOTO paBHOBecusi Jle IllaTenbe Ha MpUMepe peakivu, MPOTeKarolei 6e3
r3MeHeHUs1 KOJTMYeCTBa BelljeCTBa B ra3oBou (hase.
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8.

Ornpefienute, Kak OyZieT MEHSITbCSI paBHOBECHBIN BBIXO/] TIPOJYKTOB PeaKL[|U TIPH MOBbBIIeHUN

JlaBJieHus (HamuIIMTe BbIpa)keHue Jjisi KOHCTaHThl paBHOBecHs K,):

9.

Nz +3H2 = 2NH3

3. KonnokBuyM Pazden: «Kunemuka»

1.
2.

UTo usyvaeT xuMHUueckass KuHemukKa. V13 Kakvx OCHOBHBIX pa3/ie/loB OHa COCTOUT?

BoiBeite KuHemuueckoe ypaBHeHWe /i peakLMd Hy/1e8020 mopsifka. IlpexacraBbTe ero
rpaduuecky.

B uem 3akrouaeTcs MeTos, nOOCMAHOBKU 17151 OTIpefie/ieHus] 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 BnmuseT memnepamypa Ha CKOPOCTb XMMUYeCKOW peakiuu? [Io KakoMy ypaBHEHMIO 3TO
MOJKHO OL|€HUTH?

OrmpefieniuTe K8AHMOBDIU 8bIXO0 DPA3JIOXKEHUs] yPAHU/AIOKCA/Aama TIpy JijliHe BOJHBI 365,5 HM,
eCJIM YKC/IO Pa3/IoKUBIIMXCS MOJIEKY/1 — 6,18:10™, a unciio noroieHHbIx GoToHoB -10,58-10%.

4. KonokBuyM Pazden: «TepmoduHamuka ¢pazoeoz2o pagHogecusi. OOHOKOMNOHEeHMHble CUCMeMbl.
/JleyxkomnoHeHmHubte cucmembl. Pacmeopbi»

1.

vt

B uem 3ak/rouaeTcs pasnuure MeXy 20MO2eHHbIMU U 2emepo2eHHbIMU
mepmMoouHamuyecKumu cuctemamu? IIpuBecTy mprMepsl.

Urto Takoe pacmeopbi? UTo Ha3bIBalOT pacmeopumesiem? Buibl pacTBOPOB.

Kaxkue ycnoBusi He0OOXOJUMBI /1Sl SIBJIEHHSI 0CMOCA, UTO TaKOe OCMOTUYeCKOe 0des1eHue?
Ornipezieniite Mo/1sipHyto KoHleHTpauuto (Cg) 1 MoaspHyto doato (xg) CBrsCHO B H,0, ecnu
MaccoBasi [I0Jist 3TOTO BeljecTBa w=63% , MI0THOCTL pactBopa p=1,7252/cm®. (Maccy pactBopa
npuHATH paBHou 1000 2).

Kakue cBolicTBa paCTBOPOB Ha3bIBAOT KO//IU2AMuUEHbIMU? I1pyBeuTe puMepsl.

Kakue memoobl, 0CHOBaHHbIe Ha CBOWCTBax U/eanbHbIX pACTBOPOB, MPUMEHSIOT JJIs
orpefiesieHus1 MOJIEKYJIIPHOW MacCChl BeleCTB?

[To fjaHHBIM, IPYBE/IEHHBIM B I1.4, paCCUMTalTe OCMOMuUYecKoe 0ae/1eHuUe paCTBOPEHHOTO
BeIeCTBa MPH CMAHOAPMHbIX YCI0BUsX (pa3sMepHOCTh (Cg) TP pacyeTe - Mosab/m>)
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@dopMa NpoMe)XKyTOUHOM aTTecTali

TunoBbie KOHTPOJ/IbHBIE 3a/faHUsI M HHbIe MaTepHaJibl
AJIs IPOBe/ieHNsl POME)KYTOYHOM aTTecTaljuu:

3auer:
Kosnnoksuywm 3, 4

KonnokBuym. Knaccudukanuu v MeToAbl NOTydeHHs JUCIIePCHBIX cucTeM. OnTnueckne
CBOMCTBA M MeTO/bl aHA/IU3a JUCTIEPCHBIX CUCTEM.

1. Knaccudukaiys JucnepcHbIX CUCTeM T10 arperaTHOMY COCTOSIHUIO.

2. Kakue 13 cuctem, UMeIOIIUX MPYBe/IeHHbIe HIKe pa3Mepbl YaCTUL], OTHOCSTCS K UICTUHHO
KOJIJIOUJHBIM?

10°m; 10°m; 107m; 10°m; 5.10°m

3. Uro Takoe gucnepcHast ¢asa, JUCIIepCUOHHAs Cpefia, AUCIiepcHasi cucTema?

4.Kakue cuCTeMbl OTHOCSTCSI K opraHo3osisiM: TymaH; pactBop NaCl; 3ons Fe(OH); B Boge; 30/b NaCl
B OeH3o071e; 30716 Ni B ClIMPTe; PacTBOP Kay4yKa B TOIyoJie?

5. Bo CKO/IbKO pa3 yBeTMUUTCS UM YMEHBIIUTCS KOJTMUeCTBO MOJIEKYJT B OJHOUM KOJIJIOUAHOW YacTULle
cdepryeckoit (popMmel, ecii pasivyc ee yBenuuurcs B 10 pas?

6.Y cnoBus NposiB/ieHUe CBeTOpaccessHUs. Y paBHeHHe Pesest.

7. IloTok cBeta ¢ gymHOM Bo/HBEI 500 HM, IPOXO/S Yepe3 SMYJ/IbCUIO C TOMMHOU €105 1M,
ocnabsnsieTcsi B pe3ysibTaTe CBeTOpacCesiHUs B 2 pa3a. Paccunraiite pafiuyC yacTHI] JUCTIEPCHOM (a3bl,
ec/u ee 00beMHasi KoHIjeHTparus pasHa 0,6 - 10™r/cM?, rioTHOCTL cucTeMsl - 1r/cM?, okasaresb
rpesIOMJIeHHsI JUCTIePCUOHHOM cpefibl - 1,385, a moka3are/ib TipesioM/eHus: AucnepcHou dasel - 1,480.

KosnokBuyM. IToBepxHOCTHOE HaTsDKeHHE U a/|cOpOIus.

1. MexaHu3M BO3HUKHOBEHUS TOBEPXHOCTHOI'O HaTsDKeHUsI Ha TpaHuLie pasjesna a3 )KUAKOCTb - ras.
2. Kakue BelljeCcTBa I1OBBILIAIOT IIOBEPXHOCTHOE HATsDKEHUE, a KakKre - [IOHWKAaroT U [oyemy”?

3. B ueM MpUHIMIHAILHOE OT/IMUME XeMOCOPOI[UH OT (hHU3UUECKOU a/[copOrum?

4. B ueM 3aK/ItouaeTCsl MPUHIUI «He3aBUCUMOCTU» JI3HrMiopa 1ipu afcopbiuu [TAB Ha rpaHuie
pasjiena ¢a3 )KUJKOCTb — ras?

5. Ucnonk3ys ypaBHeHHe JIeHTMIOpa BBIUKMC/IUTE BeJTMUUHY a/ICOPOI[MM a30Ta Ha LIe0/IuTe TIpU
nasnennn P=3,80 -10°H/m?, ecm = 3,89-10 kr/kr, a K=1,56-107.

6. Yc10BYsI cMauMBaHMs TBEPZOM NTOBEPXHOCTH XUJKOCTbIO. Y paBHeHue HOHra.

7. Kak u3menuTcs paboTta aire3un BOZbI K IIOBEPXHOCTH BOJIOKOH TKaHH, eCJTH 10 MOAU(DUKAL[UH
KpaeBol yrosn cMauvBanusi 06611 ©:=10° a mocie Mmogudukamu GTopcoiep Kaiiim roJuMepoM
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3. KosinokBuyMm. IloBepXHOCTHO-aKTHBHBIE BelllecTBa.

3.Yro Takoe comro0uIM3anus’?

yrom=(D/D,,)°.
5.Mexanu3m Morouero fgericteusi [ITAB

©,=123°. TToBepXHOCTHOE HaTspKeHHe BoAbI 72,75 107 [hx/m?.

D,=1,1-10""M%/c, a &KospupenTsl caMmoauddPy3sud MoKy

D=

1.AHMOHHbBIE TOBEPXHOCTHO-aKTUBHbIE BellleCTBa, UX M0JyYeHre U CBOWCTBA.
2. Otmyarorcs i1 KKM voHOTeHHBIX ¥ HeMOHOreHHbIX ITAB v ouemy?

4.PaccuvTaiiTe uncio arperatuu m muuenn ITAB, eciu Kos@@uuueHTbl camofuddys3un MULie

4,8:10"m%*c, yuuTbIBas,

5.4. Kpurepuw, IKasbl OI[eHUBAHUS TIPOMEXXYTOUHOM aTTeCTal[uy yueOHOU AUCIIATITMHBI/MOYJIS:

@dopmMa NPOMEeKyTOUHOH

IITkanbl OLeHUBAHMSA

aTTecTanyu
Kpurepum onjeHuBaHuA
HaumMeHoBaHHe OL[€HOUHOI0 100-0a11bHaA
IIarubanibLHasg cucreMa
CpeAcTBa cucremMa

3auer: -OO6yuaronuiics: 3HaeT OCHOBHBIE OTIPeZie/IeHus], 3a4TeHO 61% - 100%
Ko/inokBuyMBI; BBITIOSTHEHWE W 3alllUTa | Moc/ae/oBaTeqieH B U3/I0)KeHUH MaTepuaa, eMOHCTpUPYeT
nabopaTopHBIX pabor; WUTOTOBOE | 0a30BbIe 3HAHUSA JUCLIUIUIMHEI, B/IaIeeT He0OX0JUMbIMU

cobeceoBaHMe.

YMEHHAMU U HaBbIKaMU TIPU BBITIO/THEHWHU TIPAKTUYECKUX
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dopMma MpoMeXyTOUHOH
p p bl IIIka/ib1 OLeHMBAHUSA

aTTecTanuu
Kpurepun orjeHUBaHUA
HaumveHoBaHMe OL[eHOYHOT'0 100-6a/u1bHas
IIarubanibHasg cucreMa
cpeacrBa cucremMa

3a/laHUH.
-O0yuaroluiics He 3HaeT OCHOBHBIX OTIpe/le/IeHH, 60% u MeHee
HeToC/IeZloBaTe/IeH U COMBUMB B M3/I0)KEHUW MaTepHuasa, He He 3aUTeHO 60%

obaziaeT omnpeziesIeHHON CUCTEMOU 3HAHUM T10 AUCIUITIHE, He
B TI0JTHOM Mepe BjaieeT He0OX0JUMBIMH YMEHUSIMH U
HaBbIKaMU TIPH BBITIOJTHEHUU TTPAKTUUECKUX 3a/JaHUM,

5.5. KypcoBas pabora: He peiyCMOTpeHa

5.6. Kpurtepuw, Kasbl OljeHUBaHUsI KyPCOBOUM paboThI/KypCOBOTO TPOEKTA - He TIpelyCMOTpeHa
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6. OBPA3OBATEJ/IbBHBIE TEXHOJ/IOI'M

Peanu3ariyisi mporpamMmbI MpeIyCMaTprUBaeT UCIIO/Ib30BaHKUE B MpoLiecce 00yUyeHust CieyIOLpx 00pa30BaTeNbHbIX TEXHOIOTH:
- NpOOIeMHBIX JIEKLA;
- MOKCK 1 06paboTKa MHBOPMALMH C UCTIO/b30BaHNeM CeTH VIHTepHeT;
- obyueHue B COTPyiHUUeCTBe (KOMaH/IHasl, TPyIoBasi paboTa);

7. TIPAKTNYECKAS ITIOJI'OTOBKA

[TpakTUueckasi MOATOTOBKAa B paMKax yueOHOW aucuuruiiHbl KosutougHash XUMHS — pead3yeTrcs B JIEKIUSX W TIPU TIPOBEIEHUH
slabopaTopHbIX paboT, TpesyCMaTPUBAIOIIUX ydyacThe OOyYaroIUXCs B BBITIOTHEHUM OT/AENbHBIX 2JIeMEHTOB paboT, CBSI3aHHBIX C OyAyliei
rpoecCOHAMBEHON [1eATeTBHOCTHIO.

8. OPTAHMBAIINA OBPA3OBATEJ/IBHOI'O ITPOLIECCA /I JINIL, C O'PAHUYEHHBIMUA BO3MOXXHOCTAMM 310POBbSA

[Tpu 0Oy4eHnM UL C OrPaHUYEHHBIMUA BO3MO)KHOCTSIMU 3/J0POBBSI M1 UHBA/IU/IOB MCIIO/IB3YIOTCS TIO/IXO/IbI, CTIOCOOCTBYIOIIHE CO3/JaHHI0
6e3bapbepHoii 0Opa3oBaTebHOMN Cpefibl: TeXHOIOTUU AU depeHIraliii U UHAUBUYaIbHOTO 00yueHusl, TIpUMeHeHre COOTBETCTBYHOIUX MeTOJUK T10
paboTe C WHBa/MUJaMH, WCIIO/Ib30BaHUE CPEJCTB [JUCTAHLIMOHHOTO OOIIeHWs, TIPOBeJeHre JOTIO/IHUTeNbHBIX WHAWBUAYATbHBIX KOHCY/IbTAL[UM T10
Y3y4yaeMbIM TeOpeTHUYeCKHMM BOMPOCAM U NTPAKTUUECKUM 3aHATHSM, OKa3aHre TTOMOIIU MPU MOATOTOBKe K IPOMEXKYTOYHOW aTTeCTalyH.

[Tpu HeoOxoauMOCTH pabouasi IporpaMma JUCLIMTUTMHBI MOXKeT OBbIThb afjanTHpoBaHa /s obecrieueHrsi 0Opa3oBaTeIbHOTO Tporiecca
JIULIaM C OTPaHUYeHHBIMUA BO3MOKHOCTSIMU 3/[0OPOBbsI, B TOM UHCJIe JIJIsl TUCTAHL[MOHHOTO 00yUueHMUs.

YueOHbIe ¥ KOHTPOJIbHO-U3MepUTe/IbHbIe MaTepuasibl TIPeICTaB/SIOTCS B (hOPMax, AOCTYIHBIX i U3YUYeHHs CTYAEeHTaMU C 0COOBIMU
oOpa3oBaTe/TbHBIMU IMOTPEOHOCTSMU C YUeTOM HO30/I0TMYeCKUX TPYIIT UHBAU/IOB:

[nst moArOTOBKM K OTBETY Ha MPAaKTUYEeCKOM 3aHSITUH, CTY[EeHTaM C OrPaHUYEeHHbIMHA BO3MO)KHOCTSIMU 3[0POBbsI CpefiHee BpeMsi
YBeJINUMBAETCS 110 CPABHEHHIO CO CPeHUM BPeMeHeM IOIr0TOBKM OObIUHOTO CTY/eHTa.

1711 CTy[IeHTOB C UHBaJMJHOCTBIO WK C OTPaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/]0POBbsI (pOpMa MpOBeJieHNsl TeKylllel U POMeXXyTOUHOM
aTTeCTallud YyCTaHABJ/IMBAETCS C YUeTOM WH/UBHUAYa/IbHBIX TCUX0(MU3NUeCKUX ocoOeHHOCTed (YCTHO, MUChbMEHHO Ha Oymare, MHMCbMEHHO Ha
KOMIIblOTepe, B (opMe TeCTUPOBaHUSA U T.I1.).

ITpome)kyTouHasi aTTecTalisi 10 [JUCLIUIIMHE MOXXeT TPOBOJAWUTHCS B HECKOJILKO 3TarioB B ¢opMe pyOeXHOTO KOHTPOJS TIO
3aBepIIeHNI0 M3Y4YeHHUs] OT/ebHBIX TeM AWUCHUTUIMHBL. [Ipy HeoOXOAMMOCTH CTY/IeHTY TIPeJOCTaBIIsSeTCs [JOTIOJHUTEIbHOe BpPeMsi ISl TOJTOTOBKU
OTBeTa Ha 3ayeTe WU/IM SK3aMeHe.
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[nst ocyliecTBieHys1 TPOLieyP TEKYIlero KOHTPOJIS yCIIeBaeMOCTH M TIPOMEKYTOUHOM aTTecTalu OO0YyJaroLMXCsl CO3[ar0TCsl, TPy
HeoO6X0IUMOCTH, (OH/BI OLIEHOUHBIX CPeJCTB, aJalITUPOBAaHHbIe [Jisl JIUL] C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH 3/J0POBbsI M TIO3BOJISIFOLL{HE OLIEHUTh
JNOCTI)KEHWe UMM 3allIaHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTe/lbHOM TIpOTpaMMe pe3y/bTaTOB OOyYeHUs W ypOBeHb C(HOPMHPOBAHHOCTH BCEX
KOMIIEeTeHIIWH, 3asiB/IEHHBIX B 00pa3oBaTe/IbHOM ITPorpaMMe.

9. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCIIUILI/IMHBI

XapakTepruCcTHKa MaTepHa/lbHO-TEXHUUECKOro obecrieueHus] AUCHUIUIMHBI OdopmiieHre TeXHUUEeCKOM [JOKYMEeHTAl[ud B COOTBETCTBUU C
neticteytomu 'OCTamu COCTaB/IsIeTCs B COOTBeTCTBUM € TpeboBanusmu GI'OC BO.

MaTepI/IaJ'ILHO-TEXHI/IHECKOe obecrieueHue AUCLUITIMHEBI TIPH O6y‘-IEHI/II/I C UCII0J/Ib30BaHKWEM TPAJULIMOHHBIX TeXHOJIOTHUM O6y‘—IEHI/IH.

HaumMeHoBaHHe y4eOHBIX ay/[UTOPHI, 1ad0paTopHii,
MacTepCKuX, GUO/IHOTEK, CIIOPT3a/I0B, OMEII|eHUH
JJIs1 XpaHeHHus | MPo(HIaKTHYEeCKOoro
00C/Ty)XMBaHHs1 y4eOHOro 000py/A0BaHHUS H T.II.

OCHAIIIEHHOCTh Y4e0HbIX ayAUTOPHId, TabopaTopui,
MacTepCKHX, 0H0/IH0TEK, CHIOPTUBHLIX 3a/10B,
MOMeEIIeHHH /IS XPaHeHHUsI H MPO(U/IAKTHYECKOT0
00C/Ty)KMBaHHA Y4e0HOro 000pPYAOBaHHUS M T.II

119071, r. MockBa, yi1. Manas Kanyxckas, gom 1, aya. 2407, 2323

yueOHbIe ayZUTOPHH JIJ1S1 TIPOBE/IEHUS 3aHATHI
JIEKI[MOHHOTO ¥ CEMUHAPCKOT0 THUTIA, TPYTIOBBIX U
VHAVBU/yaJIbHBIX KOHCYJIbTALUM, TEKYILero
KOHTPOJIS1 ¥ IPOMEe)KYTOUHOM aTTeCcTalluu TUTIa

KOMIUTEKT yueOHOM MebestH,

TeXHUUYECKHe CPeZICTBA 00YUeHUs, CTysKallue JJist
TIpe/ICTaB/IeHUs yueOHOM HHMOpMAaIK 00JTBIIION
ayJUTOpUH:

- HOYTOYK;

- TIPOEKTOp

- JKpaH

ayJIMTOPHH /1151 TIPOBEe/IeHUs J1TabopaTOPHBIX
3aHATUI TPYNITIOBBIX U UHUBU/TYaTbHBIX
KOHCY/IbTalui

Kowmriniekt abopatopHoii MebesH, f0CKa MeJIoBas;
obopyoBaHue:

pH-MeTpbI-MUITUBOIETMETPBI

pH-673 u pH-673M, pH-metp «3Okcriepr-001»,
niosisiporpad ITJIC-1,

BOJILTAMITEDOMETPUYECKUI aHaU3aTop «KOTeCT-
BA»,

cniektpodoromerpel OHUKO, dhoTomeTprueckuii
THUTPATOp,

criektporpad MCII-30, Specord UV VIS, Specord
IR-75,
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HaumMeHoBaHue yueOHBIX ayAMTOPHH, 1abopaTopwmii, OCHaII[eHHOCTh Y4e0HbIX ayAUTOPHIi, TabopaTopui,
MacTepCcKHX, 0M0/IHOTeK, CIIOPT3a/I0B, IIOMeIeHUiH MacTepCcKHX, 0M0/IH0TeK, CIOPTUBHBIX 3a/I0B,
AJIS XpaHeHHs U NPo(HIaKTHYECKOro MIOMeILeHHH /|15 XPaHeH!s ¥ NPOo(UIaKTHYECKOro
00C/Iy)XMBaHMs yueOHOro 000pyAOBaHHS M T.I1. 00cay)XKMBaHHs YueOHOro 000pyAOBaHHSA H T.II.

aTOMHO-a0COpOIMOHHEIE crieKTpoMeTpbl AAS-1 1
AAS-30, xpomarorpadh CHROM-4.
CniektpodoTometp aByxnyueBoit C-26;
®dortosnekrpokanopumerp KOK-2;

ITpubop AJ1s1 orpe/iesieHust TOBEPXHOCTHOTO
HaTsDKeHUsl Ha TpaHuLie pasgena ¢as: >KUAKOCTb — ras.
Hedenomerp HOM

TopcroHHbIe BeChl

Muxkpockon

Typougumerp

MarsuTHbIe MelllajKy;

BO/ITHbIE DaHU

TEePMOMETPHbI, CEKYH/IOMEDHI.

XUMHUecKasi 1ocy/a,

pa3/IMyHble XUMHUYeCKHe PeaKTHBBI.

IlomeliieHUsA AJIsE CAMOCTOSITEIEHOM PadoThI OCHAIIEeHHOCTh MOMEIeHHH JJIs1 CaMOCTOATE/TbHOM
o0yuarommxcs padoThI 00yUaIIMXCS
YUTAJIbHBIN 3371 OHOTUOTEKHU: - KOMIIbIOTEpHasl TeXHHUKa;

- INOAK/IYeHHE K CeTH «I/IHTepHET»

MarepuaibHO-TeEXHUUECKOe obecrieueHre yueOHON JUCLIMIUIMHBI TIpU OOYYEeHHH C WCII0/Ib30BaHMEM 3JIEKTPOHHOTO OOyueHus u
JUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

Heo0xoauMoe 06opygoBaHie ITapamerpsbl TexHuyecKkue TpedoBaHHUA
IMepcoHansHBIN KoMIBIOTEDP/ | BeG-0pay3ep Bepcus nmporpaMMHOro 00ecrieueHust He HIDKe:
HOYTOYK/TIJIAHIIIeT, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Anpekc. bpaysep 19.3
MUKPO(]OH, OnepaiyionHas cucteMa | Bepcusi mporpaMMHOro obecrieyeHusi He HUXKe:
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JVHaMUKH,
JOCTyI B ceTb MIHTEpHeT

Windows 7, macOS 10.12 «Sierra», Linux

Beb-kamepa 640x480, 15 Ka/ipoB/c
MukpodoH JIr000H
JuHamMyKy (KOJIOHKHM WK | JIF0Oble

HayLIHUKH)

CeTb (MHTEpHeET)

ITocrosiHHas ckopocTk He MeHee 192 Kbut/c

TexHosornueckoe obecrieyeHHe peanu3aliiyd I1POTPaMMBbI/MOAY IS

MH(OPMaIMOHHO-00pa30BaTe/IbHOM CpeJjbl YHUBEPCHTeTa.

OCyLIeCTB/IAeTCA C  HCI0J/Ib30BadHHUEM

3JIEMEHTOB

3/1eKTPOHHOM



33

YUYEBHO-METOUYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOW JUCIIAIUIMHBYYYEBHOT' 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/
B.B. Epemun Teopus u 3adauu M. Sxsamen 2005 wall-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
Moo p f;aeaeﬂﬂ Kpamkuli CNpPABoOUHUK 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/



https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://infopedia.su/11x2c17.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
http://www.read.in.ua/book115966
http://www.read.in.ua/book115966
../../../../../../E:/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5/2018.%20%D0%A0%D0%9F,%20%D0%A4%D0%9E%D0%A1,%20%D0%90%D0%BD%D0%BD%D0%BE%D1%82.%20%2020.03.01%20%20%D0%A3%D0%BF%D0%B0%D0%BA%D0%BE%D0%B2.%20%D0%BF%D1%80%D0%BE-%D0%B2%D0%BE/%D0%A0%D0%9F%202018%20%D0%A4%D0%B8%D0%B7%D0%B8%D1%87.%20%20%D1%85%D0%B8%D0%BC.%20%D0%A3%D0%BF%D0%B0%D0%BA%D0%BE%D0%B2.%20%D0%BF%D1%80%D0%BE-%D0%B2%D0%BE.doc
../../../../../../E:/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5/2018.%20%D0%A0%D0%9F,%20%D0%A4%D0%9E%D0%A1,%20%D0%90%D0%BD%D0%BD%D0%BE%D1%82.%20%2020.03.01%20%20%D0%A3%D0%BF%D0%B0%D0%BA%D0%BE%D0%B2.%20%D0%BF%D1%80%D0%BE-%D0%B2%D0%BE/%D0%A0%D0%9F%202018%20%D0%A4%D0%B8%D0%B7%D0%B8%D1%87.%20%20%D1%85%D0%B8%D0%BC.%20%D0%A3%D0%BF%D0%B0%D0%BA%D0%BE%D0%B2.%20%D0%BF%D1%80%D0%BE-%D0%B2%D0%BE.doc
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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, ¢usuyeckoll u Koa10UOHOU
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, B.A. Teopemuueckue 0CHO8bl YuebHoe CIIb. : JlaHb 2015 http://e.lanbook.com/ 20
7 0XpaHbl OKpydicaioweli cpeobl nocobue books/element.php?
pll_id=61358
Jlekyuu no Kypcy YuebHoe Pry: 2004 http:// -
8 C. U «Dusuveckasn u nocobue Pocmos-Ha-/[oHy. www.physchem.chimfak.r
JlegueHkos KOMIOUOHAs xumusi[ Dnekmpo su.ru/Source/PCC/
HHbIll pecypc]
A.A. Tlonoea, dusuueckas xumus YuebHoe CIIb.:/laHb 2015 http://e.lanbook.com/ -
9 [DnekmpouHbili pecypc] nocobue books/element.php?
pll_id=63591
Knrouesblie onpockl Kypca YuebHoe Urxry 2007 http://e.lanbook.com/ -
10 | B.B. byoaHos ¢usuueckoll xumuu nocobue books/element.php?
[DnekmpouHbili pecypc] pll_id=4493-
Xumuueckas KUHemMuKa CII6.: Jlab, 2014 http://e.lanbook.com/ -
11 | B.B. ByoaHos [BnekmponHblil pecypc] books/element.php?
pll_id=42196



http://e.lanbook.com/books/element.php?pl1_id=63591
http://e.lanbook.com/books/element.php?pl1_id=63591
http://e.lanbook.com/books/element.php?pl1_id=63591
http://e.lanbook.com/books/element.php?pl1_id=42196
http://e.lanbook.com/books/element.php?pl1_id=42196
http://e.lanbook.com/books/element.php?pl1_id=42196
http://e.lanbook.com/books/element.php?pl1_id=4493-
http://e.lanbook.com/books/element.php?pl1_id=4493-
http://e.lanbook.com/books/element.php?pl1_id=4493-
http://www.physchem.chimfak.rsu.ru/Source/PCC/
http://www.physchem.chimfak.rsu.ru/Source/PCC/
http://www.physchem.chimfak.rsu.ru/Source/PCC/
http://e.lanbook.com/books/element.php?pl1_id=61358
http://e.lanbook.com/books/element.php?pl1_id=61358
http://e.lanbook.com/books/element.php?pl1_id=61358
https://biblio-online.ru/book/fizicheskaya-himiya-360655
https://biblio-online.ru/book/fizicheskaya-himiya-360655
https://biblio-online.ru/book/fizicheskaya-himiya-360655
https://infopedia.su/11x2c17.html
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E.E.I'oHuapenko, | Xumuueckas KUHemuka 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/KoinongHasg+XUMus. 15
JUCIiepCHbIe CUCTEMBI. +11oBepXHOCTHLIE+SBIEHUS+U+IUCTT
eDCHbIe+CHCTEMBL + Y ueOHHUK.
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.: Boiciias 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. KocbirnHa 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



http://e.lanbook.com/books/element.php?pl1_id=58566
http://e.lanbook.com/books/element.php?pl1_id=58566
http://e.lanbook.com/books/element.php?pl1_id=58566
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. BellleCTB element.php?pll id=64325
I'epmaitieBa,
M.IO.
KpbicuH.

10.3 MeTouuecKrie MaTepHrasbl (yKa3aHus, pEKOMeH/JAl|H 110 OCBOEHHIO 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
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NMH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

10.1. Pecypchl 371eKTPOHHOM O610/IMOTEKH, HH(HOPMAI[MOHHO-CITPABOYHBIE CUCTEMBI
1 ipodeccroHa/bHbIe 0a3bl JAHHBIX:

Ne mm | D/IEKTPOHHBIE yueOHbIe W3AaHH, Y/IeKTPOHHbIE 00pa3oBaTe/IbHbIE PecypChl

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

2. «Znanium.com» Hay4YHO-U3/aTenbCKoro 1eHtpa «Muppa-M»
http://znanium.com/

3. OnektpoHHble u3fanus «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 (MeXXAyHapo/Hasi yHWBepca/ibHasi pedepatvBHasi 6a3a
JAHHBbIX, WHAeKcupytoiias 06osiee 21 ThIC. HAaUMEHOBaHWM HAyUHO-TEXHUUECKUX,
T'YMaHUTapHbIX U MeJULIMHCKUX >KypHasoB, MaTepuasioB KoHdepeH1 il pumepHo 5000
MeXX/1yHapOJHbIX U3/1aTeNbCTB);

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

3. HayuHast asnektpoHHass 6Oubsmoreka eLIBRARY.RU https:/elibrary.ru (kpyrnHeiimit
POCCHICKUY WH(OPMAI[UOHHBINA MOpTan B 00/IaCTM HAYKW, TEXHOJOTUH, MEIWLIUHBI U
obpa3oBaHHsl);

4, Otpac/ieBo¥ MopTasI Mo yrnakoBKe, 060pyjoBaHUIO U MaTepuanam: http://www.unipack.ru...

5. JKypHan «ITnactukc» http://www.plastics.ru

6. KypHan «MesxayHapo/jHble HOBOCTH MHpa TlacTMace» http://www.plasticnews.ru

7. Basza ganHbpix B mupe Academic Search Complete - oO6ummpHasi MMOJHOTEKCTOBasi Hay4HO-
uccnenoBarenbckas. COEp>KUT TMOIHbIEe TEKCThI ThICSY PeLieH3UPYeMbIX Hay4HbIX >KYPHA/IOB 10
XMMUH, MallIMHOCTPOeHM!0, (usKKe, 6uonoruu. http://search.ebscohost.com

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

10.2. IlepeueHb ITPOrpaMMHOI0 0OecreueHust
Nen/m | IIporpamMMHoe ofecrieueHue PEKBH3HTLI MOATBEP)KAAK0ILIEr0
AokyMeHTa/ CBOOOAHO 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 18-5A-44-19 ot 20.05.2019
everyone

3. V-Ray aa 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019

4,

v



http://www.unipack.ru/
http://dlib.eastview.com/
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/
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JINCT YYETA OBHOBJ/IEHHMI PABOYEI ITPOT' PAMMBI YYEBHO
TUCHUATTAHBIMOJY JIsI

B pabouyto nporpammy yueOHOM AUCHUITTMHBI/MOZYIS BHECEHBI U3MeHeHHs/00HOBIeHNS U
yTBep)XZieHbl Ha 3ace/jlaHuM Kade/phbl:

Ne TOj XapaKTep W3MeHeHHH/00HOB/IeHHI HOMep NMPOTOKOJIa U
00HOB/IeHHS C yKa3aHHeM pasjea AaTa 3aceaHMsI
PIIJ Kadeapbi
1. 2024 N3MeHeHMe ync/ia akafileMUYeCcKuX 4acoB U Ne9 ot 18 mapra 2024

(hopMbI MPOMEKYTOUHOM aTTecTalyu r.
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