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1. OBIIME CBEJEHUS

YyeOnas qucuumuinHa «OCHOBBI (PU3MUECKON XUMHUN» HU3y4aeTCsl B TPETHEM CEMEeCTpe.
Kypcogas paborta/KypcoBoii mpoekT — He IpeycMOTpeH(a)

1.1. ®opma npoOMEXyTOYHOW ATTECTALMH:
OK3aMeH
1.2,  Mecto yueOHOW TUCHUTUTMHBI OCHOBBI (PU3NUECCKOM XUMUH

VYyeobnas nucuurummaa OCHOBBI (PU3UYECKON XUMHH SBJISCTCS 00513aTeIbHON TUCIIUIUTMHOM.
OcCHOBOW I OCBOCHHS JTUCIUTUIMHBI SIBJISIFOTCS PE3YJIbTaThl OOyUYEHUS MO MPEAIIECTBYIOIINUM
JUCIHIINHAM:

- Heopranuueckas u anautuueckasi XuMus

- Opranndeckast XUMHS

- dusnka
PesynbpTarel oOyueHuss mo y4eOHOW NMCIUIUIMHE, UCHOJB3YIOTCS MPU H3YYCHHH CIEAYIOLINX
JUCLUTIIAH U TIPOXOKICHUS MPAKTHK:

- Komnongnass xuMust

- TexHomorus npoiecca yrnakoBO4HOTO MMPOU3BOICTBA.

- CoBpeMeHHbIE HaITpaBJICHUS PA3BUTHSI TEXHOJIOTHU IPOU3BOICTBA MOJIUMEPHBIX

YIaKOBOYHBIX MaTepUAJIOB

- MarepuanoBeieHe B MOJUTPaPUIECKOM U YITaKOBOYHOM MPOU3BOICTBAX

- [IpenaumiomMHas mpakTuka
PesynbTaThl OCBOCHHS y4YeOHOW JHCHMIUIMHBI B JaJIbHEWIIEM OyIyT WCIOJIB30BaHBI IIPH
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM(DUKAIIMOHHOM PabOTHI.

2. HEJIU U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O JUCHUIIJIMHE

[enstmu u3y4yeHUs! TUCHUTUTMHBI « OCHOBBI (DU3MUYECKON XUMUNY SIBISTFOTCSL:

— OBIIaJiecHHe OOYYaloIMMUCS 3HAHUSAMH, YMEHUSMHU, HABBIKAMHU M OMBITOM JAESTEIBbHOCTH,
(bOpMUPYIOIIUMH €CTECTBEHHOHAYYHBIN MOIX0/] TP PEIICHUN TEXHOJIOTHYECKUX 3a/1aY;

- WCTIONb30BAHUE  ©CTECTBEHHOHAYYHBIX 3HAHMM B TEXHOJOTUYECKHX  IpoIleccax
noNUTrpadUIEcKoro U YrmakoBOUYHOTO MPOU3BOJICTBA VISl PEIICHUs BOPOCOB B MPOoQecCHOHAIBHON
NeSATeTbHOCTH

- YMEHHE HAXOJHUTh CBSA3b 3aKOHOMEPHOCTEH OCHOB (DM3MYECKON XMMHH C HATypaJbHBIMHU U
CUHTETUYECKUMH MaTepuajaMu, TPUMEHSEMbBIMU JJII IPOU3BOJICTBA YIIAKOBKH;

— dbopmupoBanue y oOydalolmUXCcsi KOMIETCHIIUN, YCTaHOBJIEHHBIX O0pa30BaTEeIbHOM
nporpammoii B cootBeTcTBru ¢ ®I'OC BO 1o gaHHOM TUCIUTIITHHE;

PesynapTarom oO0yueHus mo ydeOHOW guctumiinHe «OCHOBBI (U3NYECKOM XUMHH» SIBISIETCS
OBJaJIcHHE OOYYarONIUMHUCA 3HAHUSIMH, YMEHUSMH, HABBIKAMH M OIBITOM JEATEIHHOCTH,
XapaKTepU3YIOUIMMHU mporiecce GopMupoBaHUs KOMIETSHIMH(H) 1 00ECTIEUNBAIOIIUMHU JOCTHKECHHE
TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS YUeOHOW NUCIIUIUINHEI.

2.1. @®opmupyemble KOMIETECHIIMU, UHIUKATOPBI TOCTHKEHUSI KOMIIETEHIIHH,
COOTHECEHHBIE C TUTAHUPYEMBIMU pPe3yJibTaTaMy 00y4YEeHHUS 110 AUCIHUILINHE!



Kox 1 HamMeHOBaHHE
HHAUKATOPA
MOCTUKEHHUS KOMIIETeHIIMH

IInannpyemble pe3yJbTaThbl 00y4eHUs!
10 JMCHUILINHE

NA-YK-1.5 TlocnenosarenbpHoe
pereHune 3aaa4, BEIpaboTKa
KOHKPETHBIX aJITOPUTMOB M YETKOE
ClleIOBaHME TIIaHy, BEICTPauBaHHE
KOMOWHAIINH, TIEPEKITIOUCHHE
MEX]y 3aJ1a4aMH, IPOCIICKUBAHKE
MPUYMHHO-CIICICTBEHHBIX CBA3EH,

CrocoOeH BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
Mpo0JieM, BOSHUKAIOIINX B XOJIE
mpohecCHOHATBHOMN NEATENbHOCTH,
MIPHUBIICKATH JIJIS UX PEIICHHUS
COOTBETCTBYIOIINH (PHU3HUKO-
MaTeMaTUYeCKUH ammapar;

CBSI3aHHOCTH U LIEJIOCTHOCTH
JIOTUYECKHUX OIepalui;
NA-OIIK-1.1 Hcnons3oBanue
€CTECTBEHHOHAYYHBIX U
OO0IIEeNHKEHEPHBIX 3HAHUN
OTHOCHUTEIILHO TEXHOJIOTHYECKIX
MPOLIECCOB, MATEPUAIIOB
TOTHTpaUIECKOTO 1
yIIaKOBOYHOT'O MPOM3BOJICTBA AJISI
peLIeHHs BOIIPOCOB B
po(hecCHOHATBHON IEATENFHOCT;

3HaeT TEOPETHICCKUE OCHOBBI
KOJUTOWTHOM XVIMHHU.

YMeeT HaxOIUTh CBA3b
3aKOHOMEPHOCTEN KOJIJIOUIHOW XUMHUU
¢ 00BEKTaMH MTPUPOJIBI, HATYPATHHBIMHU
Y CHHTETUYECKIMH MaTeprallaMH,
OIICHUBATh UX YKOJIOTUYECCKYIO
0€30IacHOCTh

Ornpeaenars KOJUIOUIHO-XHMHUYECKUE
MapaMeTpsl pa3TUIHBIX BUIOB
MaTepHuaIoB

3. CTPYKTYPA U COJEPXAHUE YUYESHOU JUCIHUATLIMHBI/MOIY.JIS

OO6mas TpyAoEMKOCTh y4eOHOW AMCHUILTUHBI/MOAYNS MO y4eOHOMY IUIaHy B 3uUMHel ceccuu
COCTAaBJISIET:

10 3a049HOU (popme oOydeHwHs

128 gac.

3.1.  Crpykrypa yueOHOI NUCIUILTUHBI/MOYJIIS ISl 00Y4arONIuXcs 10 BUaM
3aHATUH (3a0uHas popma 0OyyeHus)

CTpykTypa H 00beM JUCHHIIMHBI
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3.2.  Crpykrypa yuyeOHOH TUCIUIUINHB/MOAYIIS U1l 00y4darouxcs o BUaM
3aHATHH (O4HO-3a04Has (popma 00yueHus1) - OTCYTCTBYET

3.3.  Crpykrypa yueOHOH TUCIUIUINHB/MOAYIIS JUIsl 00ydaromuxcs o BUJIaM
3aHATHH (3a049Hast popMa 0Oy4eHHUs) - OTCYTCTBYET



3.4. Ctpyktypa yueOHON JUCIUTIIUHBI/MOAYJIS Il OOyJarONTUXCs MO pa3jeiaM | TeMaM JUCIUIIINHEL: (ouHas popMa oOydeHwHs )
Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYyeMbI€) KonTakTHasi padoTa
pe3yabTaThI o - Buab! u GopMBI KOHTPOJIBLHBIX
OCBOEHHSI: o o E = S g MepONpUsSITHI, 06ecneanamljme
KOII(I)I)“ HanmenoBanmne PasaelIos, Tem; > = g = £ g g ; 5 110 COBOKYITHOCTH TEKYIIIMH
¢opmupyemoii(bIx) ¢opma(bl) MPOMEKYTOUHOM aTTECTAIUH g S F 5 B o = § KOHTPOJIb YCII€BAeMOCTH;
KOMNeTeHHu(ii) u ] E g CE E g E S £ bOpMBI IPOMEKYTOUHOTO
HHRHKATOPOB g f5| &858 %2 |¢g8 KOHTPOJISI yCIIeBAEMOCTH
JOCTHKEHHUS s =Z| 89 =% % 23 | =€
KOMIeTe i = ES| Rass = E O a
Tperuii cemectp
NJI-YK-1.5 Paspen |. OcHOBBI XUMUUYECKON TEpMOJHHAMUKH 1 - - 30 DopMBI TEKYILETO KOHTPOJIA
NJI-OIIK-1.1 Tema 1. BuyTpeHHsisi sHeprus, TemioTta, pabora. IlepBoe Hauaio 1 - - 2 o paszeny |:
TepMoauHamMuku. TermioBeie d¢dextol. 3akoH ['ecca. Bropoe Hawaso - Pas6op TEOPETUICCKOro
TEPMOJAVHAMUKHU. Matepuaia.
DHTPOIHS, TEPMOJHHAMUYECKUE TTOTCHIIHAIBI - 3ammTa 1abopaTopHoi padoThI
- Cmaua gomarrHero 3aganus Nel.
1o pazzaeny |
NJI-YK-1.5 Pasznea |l. TepmonnnaMuka XMMHYECKOTO paBHOBECHS] 1 - - 30 DOpPMEI TEKYIIETO KOHTPOJISA
NI-OINK-1.1 | Tema 2 2 - - 2 o pazzeny II:
VYpaBHEHHE U30TEPMBI XUMUUECKON PEaKIHH. - Paz6op Teopernueckoro
VYpaBHenue n3o0aps! xumuuecko peakuuu. [punuun Jle-llaTemnsbe. Marepuana.
BnusiHue naBiieHUs HA paBHOBECUE XUMUYECKUX PEAKIINI B Ta30BOM - 3amuTa 1ab0paToOpHOM PabOThI
dbaze. Ne 2;
JlaGopatopnast pabora Ne 2 - 3 - - - Cnava momamHero 3axaHus Ne2
Ompenenenre KOHCTAaHTBI PABHOBECHUS PEAKITUU B3aMMO,ICHCTBUS o pazxaeny |l
CAITMITMIIOBOM KHCJIOTHI C XJIOPUJIOM JKeJie3a B BOJHOM PAacTBOPE.
NJI-YK-1.5 Paznen I11. Kunetnka XMMHYECKUX PEAKIIUH. 1 - - 30 @DOpMBI TEKYIIETO KOHTPOJIS
NAO-OIIK-1.1 | Tewma 3. - B 2 no pazaeny |l
®opmanbHas  kuHeTMKa. CKOPOCTH M KOHCTaHTAa  CKOPOCTH i Pasbop TCOPCTHIECKOro
XUMHUYECKOH peakuuu. MONEKyIIpHOCT M HOPSIOK XUMHYECKOU Marepuaia.
peakiuu. MHTErpaibHble METOIbI ONPEACIEHHUS MOPAJKA XMMHUYECKON - Cnaua nomarnsero 3ajanus Ne3
peakiuu. 3aBUCHMOCTL CKOPOCTH PEAKIUK OT Temmneparypsl. [IpaBuio no pazneny 111
Bant-T'odda, ypaBHEHHE Appennyca, Teopus aKTUBHBIX
cTonkHOBeHHH. [{enHbie 1 POTOXMMUYECKUE PeaKIInH.




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonTakTHasi padoTa
Pe3yJIbTaTHI o - Buanl 1 ¢gopMBI KOHTPOJILHEBIX
OCBOEHHSI: © © E = 9 g MepONpUsITHI, 06ecneanamljme
KOII(I)I)“ HanmenoBanmne Pasaelos, Tem; & 2 g z g2 g g :: 5 110 COBOKYITHOCTH TEKYIIIMH
¢opmupyemoii(bIx) ¢opma(bl) MPOMEKYTOUHOM aTTeCTALUH g 3 = 5 & = o £ = § KOHTPOJIb yCIIEBAEMOCTH;
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IHEZIOTOE g 25| 8 é = = = E = é KOHTPOJISI yCIIeBAeMOCTH
HoCTHKeHHs = 5| S22§ &c | &
KOMIIETCHIIMH
N-YK-1.5 Paznen V. TepmonuHamuKa ¢azoBoro paBHOBECHSI. 1 - - 20 DOpMBI TEKYIIIETO KOHTPOJISI
UI-OINK-1.1 | OxHoKoMIIOHEHTHBIE cucTeMBbl. Y paBHenue Knanelipona-Kiaysuyca. o pasaeny 1V:
JuarpaMmMa cOCTOSIHHS BOJBI - Pazbop TEOPETUYECKOT O
WNneanbHble pacTBOPHIL. 3aKOHBI HICATBHBIX PACTBOPOB Marepuania.
3akon Pays. - 3amuTa 1abopaTOpPHOU PadOTHI
[IpenenpHO pa3daBiIcHHbBIC pacTBOPHL. 3akoH ['eHpwH. No 4;
OcmMmoc. YpaBaenne Baat-I'odda - Cpawa pomamrHero 3amgaHHs
Jlaboparoprast pabora Ne 4 3 Ne4 no pazgeny IV
KonaykromeTrpuieckuii METO OIIpeaesIeHUs YAeIbHOW U MOJISIPHOM
AIEKTPOTIPOBOTHOCTH CHIIBHOTO U CIIa00TO 3JIEKTPOIIHTA.
Ok3aMeH 4 - 6 - 110 DK3aMeH 1o OuiieTam
HUTOI'O 3a TpeTnii cemecTp 4 6 110+8 128
3.5.  Crpykrypa yueOHON AUCUMILTMHBI/MOIYJIS JUIsl 00y4aromuXcs 1Mo pa3zesiaM U TeMaM JUCUUILIMHBL: (04HO-3a04Has popma

00y4eHHUs) - OTCYTCTBYET

3.6.

CtpykTypa y4eOHON AUCIUIUIMHBI/MOTYIIS 7151 00y4aroluXcs 1Mo pas3zesiaM U TeMaM JUCIUILTUHEL: (3a04Hasi opMa 00ydeHHUsT)
- OTCYTCTBYET




3.7.

Kpartkoe conepxkanue yueOHON AUCIUTIINHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Copep:xanue pa3jesia (TeMbl)

Pa3nen |. OCHOBBI XUMUYECKOH TEPMOTUHAMUKHU

Tema 1.1 BryTpennss sHeprus, | BBonHoe 3ansaTHE. OCHOBHBIE TEPMHUHOJIOINYECKHE TOHATHS.
TEILI0TA, pa60Ta. HepBoe OCHOBHBIC TIOHATHS U OIIpCACIICHUA.
HAYAJI0 TePMOLMHAMUKH. IlepBEIii 3aKOH TEPMOJUHAMHUKH. B3auMHBIE ITpEeBpaICHASA
SHEPTHUH B N30JIMPOBAHHBIX CHCTEMaX. BHyTpeHH:Is sHeprus,
paborta, Terora. yHKIUM cOCTOAHUS. DHTaNbIuA. Pacyer
TEIJIOTHI U pabOTHI B Pa3JIMUHBIX ITpoIeccax.
Tema 1.2 Temnosie 3¢ dekrol. 3akon | TepMmoxumust. OcHOBHBIE NOHATUS TepMoxuMun. CTaHIapTHOE

T'ecca.

Bropoe HayaJjo
TEPMOIUHAMUKH.
OHTponus,
TEPMOANHAMUYCCKUEC
MOTEHIINAIIBI

coctostare TermoBoi 3G (HEeKT XUMUIECKOH peakIni. 3aKoH
I'ecca u ero cneactBusi. MeTobI ONpe e IeHHsI TETIOBBIX
a¢dexroB. OnpeneneHne TSIIOTH THAPaTAIINY.

Bropoii 3akoH TepMoanHamMuku. CaMONPOU3BOJIBHEIE, HE
CaMOMNPOH3BOJIbHBIC 1 PABHOBECHBIC TIPOLIECCHI. DHTPOIHUS KaK
(YHKLHUS COCTOSIHUSL | KDUTEPHI paBHOBECHS B M30JUPOBAHHBIX
cucreMax. CBOHCTBA S3HTPOIUHU.

O0benuHeHHOE BRIpKEHHE | 1 2-T0 3aKOHOB TEPMOTTHAMHUKHI
JUTsE 00paTUMOTO U HeOOpaTUMOTO MpoleccoB. PacueT sHTponUH
B 00paTuMBbIX Tporieccax. Pacdyer sHTpornny B HEOOpaTUMOM
npouecce. Kpucrannuzanus nepeoxaxIeHHON )KUIKOCTH.
Xapakrepuctuueckue GyHKun. YpaBHenue [ n66ca-
I'enemromnbia. Cesizb AG u AF ¢ Terioroit nporecca.

Mertonp!l pacdyera moreHuana ['n60ca. Metos abCOMOTHBIX
sHTponui. Popmyia Tem-kuHa-IlIBaprmaHa.

Paznen |l. TepMoarHaMuKa XUMHUYECKOTO |

PABHOBCCHS

Tema 2.1

YpaBHEHUE N30TEPMBI
XUMHUUYECKON peakiivu.
YpasaeHue n300apel

XUMUYECKON peaKIyH.

3aKOH JEHCTBYIOIIMX MAacc AJIS PEAKLUi, IPOTEKAOIUX B
ra3oBoil u xuakoi (azax. KoncranTel paBHOBECHS.
VpaBuenne wu3orepMbl  Baut-I'odda. HopmansHoe
CPOJICTBO XMMHUYECKON pEeaKIUu.

OnpeneneHue  HalpaBJIEHHS  XUMHUYECKOHW  PEaKIUH,
TEPMOJIMHAMUYECKOTO CPOJCTBA U KOHCTAHThI PAaBHOBECHS
C McIoNb30BaHueM ypaBHeHus: Bant-I'ogda.

Ceasb mexny Kpu Ke., Kpu K, Kpu Ko Meronsl pacuera
KOHCTaHTBI PABHOBECHS.

3aBUCHMOCTb KOHCTAHTBl PaBHOBECUS OT TEMIIEPATYPHI.
VYpaBHeHust uzoxopsl U uzobapsl Baut-I'odda. Pacuer
KOHCTaHTBl paBHOBECHs IIpU TeMmieparype T v TEmioBoro
s dexTa paBHOBECHOM peaKIuu.

Tema 2.2

ITpunnun Jle-Ilarense.
Brusinue naBnenus Ha
paBHOBECHE XUMHUYECKUX
peakIuii B ra30Bo# ¢asze.

[Tpunnun noxsuxHoro pasHosecus Jle lllarense-bpayna.
Pacyer BbIXOAa MPOyKTa M COCTaBa pABHOBECHOW CMECH.
VYcenoBue U KpUTEPUM XMMHUYECKOIO PAaBHOBECHs. AHAIN3
n3MeHeHns AG B Xo/1e XUMHUECKOH peaklnu.

['omorenHbie 1 rereporeHHble cuctembl. das3el U (ha3oBbIE
paBHOBECHS.

VcnoBus  (dasoBoro  paBHOBecHUSs B T'€TEPOrE€HHBIX
CUCTEMaX.

ITonsitue crenenb cBoOo k1. [IpaBmiio a3 'nb6ca.

Paznen |11. Kunetnka XuMHUYECKUX PEAKITHIA.

Tema 3.1

dopmalnbHas KWHETHKA.
CKOpOCTh M KOHCTAHTA

OCHOBHbIE MOHATHA XUMUYECKON KUHETUKU. TUIIBI peakuuii B

XUMHYSCKON KHHETHUKE.




Tema 3.2

CKOPOCTU XUMHUYECKOU
peakuu. MoneKyJIsspHOCTb
U TIOPSJIOK XUMUYECKOM
peakuu. MHTerpansHbie
METOJTBI OTIpEIeTICHUS
Mopsi/iIka XUMHYECKON
peaKIuu.

3aBHCUMOCTEL CKOPOCTH
peakIuu OT TEMITEPATyPHI.
[Ipasuno Bant-T'odda,
ypaBHEeHUEe AppeHunyca,
TEOpHs aKTUBHBIX
CTOJIKHOBEHUH.

Llemnsie n
(hoTOXMMHUYECKHE PEAKITHH.

I'oMorenHsIit kaTaaus.
Crienupudeckuii
KHCJIOTHO-OCHOBHOM
KaTajaus.

I'eTeporenHslil KaTanus.
DepMEHTATUBHBIA KaTaIN3.

®opmanbHas KHHETHKA MPOCTHIX peaklui. 3aKoH
JIEUCTBYIOIIUX MAcC.

OOuwmii 1 yacTHBIN MOPsAAOK peakiun. OCHOBHOI mocTyat
XUMHYECKON KMHETUKH.

Iopsinox u MoneKyIIpHOCTH peakuuu. [IpnunHel HecoBnageHNUS
MOJIEKYJISIPHOCTH U MOPSAKA PEAKLIUU.

Kunerndeckue ypaBHEeHUs peakluii pa3HbIX MOPSAKOB U X
pewieHus. AHanU3 KNHETUYECKOTO0 ypaBHEHUS pEaKkLUy IEPBOro
nopsiaka. KnuHetnka sjneMeHTapHbIX peakiuid BTOPOro U
TPETHETO MOPSAKA.

CriocoOb1 onpeiesieHust MOPsiiKa U KOHCTaHTBI CKOPOCTH
XUMHUYECKON PeaKIluu.

®opmanbHas KHHETHKA CJIOXKHBIX TOMOT€HHBIX peakLni
3aBUCHMOCTb CKOPOCTH XUMHUECKOI peakilui OT TEMIEPATYPHI.
Temmnepatypnsrit ko3 punment Bant-I'odda. YpasHenne
AppeHnuyca. DHeprusi aKkTUBallUU XUMHUYECKON pEaKLIiH.
OKCTepUMEHTATILHOE OTIpeJIeIeHNEe SHEPTUN aKTUBAIUN U
MPEI3KCIIOHEHIINATBHOTO MHOKUTEIIS.

Teopus aKTUBHBIX CTOJKHOBEHUN. DPU3NYECKUNA CMBICIT SHEPTUU
AKTUBAllMU U MPEAIKCIIOHCHIIUAJIbEHOI'O MHOXUTCIIA.
MOHOMOJIEKYISPHBIE PEAKIIUH.

Teopus akTUBUpOBaHHOrO KoMIuiekca. ITyTh peakuuu. Bpems
JKU3HU aKTUBUPOBAHHOT'O KOMIUIEKCA. DHEPreTniecKas Kapra
XUMHUYECKON peaKiyH.

LlenHble ¥ POTOXMMHUUECKUE PEAKLIUH.

Oco0EeHHOCTH TOMOTEHHBIX PEaKIMU B pacTBOpax.

Karanus. O01miue npuHIUIB KaTannu3a (HEM3MEHHOCTh
MIOJIOKCHUS paBHOBECHSI, N30UPATEILHOCTh IEHCTBUS).
OHeprus akTUBALMK KaTATMTUYECKOH peakiuy. BemecTa
AppeHnunyca, uX posib B KaTaluse.

Knaccudukanms kaTamuTHIeCKUX MPOIECCOB.

I'omoreHHbI KaTtanu3. MexaHnu3M U KHHETHKa TOMOTI'€HHO-
KaTAINTHYECKUX PEAKLINH.

ABTOKaTaIN3, KUCIIOTHO-OCHOBHOM KaTaJln3.

I'eteporennsiii katanu3. Kunetuka reTeporeHHo-
KaTanTHYecKux peakuuid. Kunernueckas u nuddys3nonnas
o0racTH reTeporeHHoro mnporecca. Kaxymasicst sHeprus
AKTHBAaIMH.

®epmeHTaTUBHBIN KaTaiau3. D(H(HEKTUBHOCTD U ClIeHU(PUIHOCTD
(hepMEHTATHUBHOTO KaTaJIn3a.

Paznen V. Tepmonunamuka ¢pa3zoBoro paBHoBecHus. OJHOKOMIIOHEHTHBIC CUCTEMBI,

[Ipasuo ¢a3 'ubd6ea.
@a30BbIE IIEPEXOJIBI
HEPBOT0 U BTOPOTO PoAa.

I'oMoreHHBIE U TeTEpOTreHHbIE TEPMOTMHAMHYECKHE CHCTEMBI U
UX IIPUMEPHL.

Yro Takoe (aza U COCTABJISIOLINE BEIECTBA CUCTEMBI?

Uwucio KOMITOHEHTOB TEPMOAMHAMUYECKON CUCTEMBI U UX
orpeJieNieHHe.

Yro Takoe BAapHUAaHTHOCTb WJIN YHUCJIO TECPMOANHAMUYCCKUX
cTerneHel cBo0o IbI?

[paeuiio da3 'mbOca 11t pa3IMuHOrO YKCIIa BHEITHUX
rapaMeTpoB U a3 B TEPMOJIUHAMHYECKOHN CHCTEME.

®Da30BbIC IEPEXO Bl IEPBOTO U BTOPOTO POJIA M UX TPUMEPBHI.

YpaBHeHue
Kitay3nyca.
Huarpamma cocrosiHust
BOJBI.

PactBOpBI 57€KTPOIUTOB U

Kunaneiipona-

3aBUCHMOCTbB TeMIIepaTypbl (ha30BOro nepexoia OT BHELTHETO
JIaBJICHUSI B OJITHOKOMITOHEHTHBIX CHCTeMax. Y paBHEHHE
Knaneiipona — Knaysuyca.

®uznueckuii cMbica npousBoansix dT/dP u dP/dT B ypaBHeHUN
Krnaneiipona — Kiaysnyca.
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HOHHBIE PAaBHOBECHUSL. IIpumenenune ypasHenus Knaneiipona — Kiaysuyca
OIMCAHUIO IIPOIiecca TUIaBICHHS TBEPABIX BEIIECTB.
[Ipumenenue ypasHenus Knaneiipona — Knaysuyca
OINMCAHUIO IpoIiecca UCTTAPEHUS JKUAKOCTH.

®opma ypasHenus Knaneilpona — Kitayzuyca ais naeaibHbIX
ra3os.

WnTterpanshas gpopma ypaBaenus Knaneiipona — Kitaysuyca
IU1s HeOOJIBIIOr0 MHTEPBAIa TEMIIEPATYD.

Onpenenenne ko3 GUIMEHTOB B TMHEHHON (hopMe ypaBHEHHS
Knaneiipona — Knaysuyca.

[IpaBuno TpyTtona. ®uznyeckuii cMbICT KO3pPHUINEHTA B
ypaBHeHuU TpyToHa.

Uro takoe ¢azoBas auarpamma’? Buel auarpaMM COCTOSTHHS.
OCHOBHBIE IPUHIUIBI aHATN3a (a30BBIX JUATPAMM.
IIpyHIHAII COOTBETCTBHA Ha MPUMEPE AMATPAMMBI COCTOSTHUS
BOJBI.

[TapameTps! TpoiHO#M TOUKHU 11 BOAkI. CBOMCTBA CHCTEMEI B
TPOUHOMU TOUKE.

JInHMA HEYCTOMYMBOIO paBHOBECHS Ha IUAarpaMMe COCTOSHUS
BOJIBI.

[ToueMy nuHMS TUTaBIEHUS HA JUarpaMMe COCTOSIHUS BOJIbI
HAMEET OTPULIATEIbHBIN HAKIIOH?

ONEeKTpONUTHYECKas TUCCOLUALINSL, CObBATALIMSL.
DJIEKTPOIIHTHI, KilacCupHKaius 31eKTpoauToB. Cialdbie
9JEKTPOJIUTBHI.

Crenenp qucconuanuy U KOHCTaHTa JUCCONMAIUH. 3aKOH
pasBenenust OcTBayb/IA.

TepmonuHaMuKa pacTBOPOB ANEKTPOIUTOB. CpeaHsIsa HOHHAS
AKTUBHOCTbH U CPEIHUI MOHHBIN KO3(PPULNEHT aKTUBHOCTH.
IlepBoe u BTOpoe cranAapTHBIE cOCcTOAHUSA. MIoHHas cuia
pacTBopa.

OCHOBHBIE MOHATHS 3JEKTPOCTATUYECKON TEOPUH PACTBOPOB
CHJIBHBIX AJIEKTpoNuTOB Jlebas-Xrokkemns. 1-e, 2-e u 3-¢
NPUOITKEHUSL.

ITogsmwxHOCTE HOHOB B pacTBope. lloHsATHE «OecKOHEUHOE HITH
IpeJienbHOE pa3BeneHney». 3akod Koabpayma.

3.8.  Opranuzanusi cCaMOCTOATEIbHOU pabOoThl 00yYaIOLIUXCS

CamocrosarenbHas paboTa CTyJeHTa — o0si3aTeNbHasl 4acTh 00pa3oBaTeIbHOIo Ipoliecca,
HampaBJIeHHass HAa  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBLHOMY U JIMYHOCTHOMY
caM0o00pa30BaHUIO, Ha MPOEKTUPOBaHME JalbHEHIIero oOpa3oBaTeIbHOrO Mapuipyra |
pohecCuOHATBLHON Kapbephl.

CamocrodrenbHas paboTa 00ydaroUIMXCs O JTUCHUIUIMHE OpraHu30BaHa KaKk COBOKYITHOCTb
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH H paboT, 00eCneunBaIONIMX YCIENIHOE OCBOCHHUE
JUCLUTUIMHBL.

AynutopHas camocTosiTellbHas padoTa oOydaroIIMXCsl MO JHUCUUIUIMHE BBIMOJIHSETCS Ha
y4eOHBIX 3aHATHSX [0/ PYKOBOJCTBOM TMIpeNojaBaTelis M IO €ro 3aJaHuio. AyauTopHas
caMOCTOsTeNIbHAsI paboTa 00yJaIOMUXCsl BXOAUT B 00N 00BEM BPEMEHH, OTBEICHHOTO YYECOHBIM
IUTAHOM Ha ayJUTOPHYIO pabOTy, U pErIaMEeHTHPYETCSl paclCaHUEM YUeOHbBIX 3aHATHH.

BreaymuTopHas camocTosiTennbHas paboTa 00yJaronuxcs — INlaHupyeMast yaeOHasi, HayqdHO-
UCCIIeIoBaTeIbCKasl, MpakTHyeckass paboTa oOyyarolIMXcs, BBIIOJHSAEMAas BO BHEAyIUTOPHOE
BpeMs 10 3aJaHUI0O H TIPU METOAMYECKOM pPYKOBOJCTBE TperojaBareis, HO 0e3 ero
HEMOCPEACTBEHHOTO yYacTHs, PaCIICaHUEM YUeOHBIX 3aHATHI HE perlaMeHTHPYEeTCS.

BueayauropHas camocrosiTenbHas paboTa 00yJaronmxcsi BKIIOYAeT B ce0si:

- MOJITOTOBKY K JIGKIIUSIM, Ta0OpaTOPHBIM paboTaM U 3a4eTy;




- MPOBEJICHUE PACUYECTOB MO OSKCICPUMEHTAIBHBIM 3HAYEHUSM, TOTYyYEHHBIM IIPH

BBITIOJTHEHUH JTAOOPATOPHBIX PadoT;

- MOJICOTOBKA K KOJUIOKBMYMaM B TEUECHHE CEMeCTpa.

CaMocTtosTenbHass paboTa OOyYaroIIMXCSA C yd4acTHEeM IpernojaBatesis B (hopme HHOMH
KOHTaKTHOW pPabOTHl MpeaycMaTpuBaeT TPYNIOBYH W (WIM) WHAUBHIyaIbHYIO paboTy
00y4JaronMMHUCS U BKJIIOYAET B CeOS:

- MPOBEJICHUE WHJWBHIYaJIbHBIX M TPYIIOBBIX KOHCYJbTAIlMA 110 OTACIBHBIM
TeMam/pasaenam JUCIUTLUTHHBL

Buasl u dpopmbl 2
HaumeHnoBanue pa3aeaa KOHTPOJIBHBIX g
Ne /TeMbl oucyunaunv/mooyna, | 3agaHus NI CAMOCTOSATEIbHOMN MeponpusiTHii ;
BBIHOCHMBbIE Ha PadoThI (Y4UTBIBAKOTCS NPHU Z
CaMOCTOATEJIbHOC H3yYeHue NMpoOBEACHUM TEKYLIEI0O ;E @
KOHTPO.Is1) =g
1. I'oMoreHHBIH KaTaTH3. CamocrosTensHO npopabdorats | CobecenoBanne 1o TeMe. 3
Crienn(puyecKuii KUCIOTHO- | MaTepHall.
OCHOBHOM KaTaJu3.
I'eTeporeHHbI KaTanus.
DepMEeHTATUBHBIN KaTaJIN3..
2. TABJICHUS B CamocrostensHO popadotats | CobecenoBaHue o TeMe 3

OJTHOKOMITOHEHTHBIX Matepua.
CcUCTEMAaxX. YpaBHEHUE
Kunaneiipona — Knaysuyca.
OU3HYECKUN CMBICIT
npousBoaabix dT/dP u
dP/dT B ypaBHEHHHU
Kunaneiipona — Knaysuyca.

3.9. [IpuMeHeHHE >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipu peanuzanuu  nporpaMMbl  Y4eOHOW  TUCHUIUIMHBI/Y4eOHOTO MOy
DJICKTPOHHOE OOy4YeHWE W  JIUCTAHIIMOHHBIC O0O0pa30BaTEIbHBIC TEXHOJOTUHM  HE
IPUMCHSIFOTCSI.

B anexTpoHHy0 00pa3oBarenbHyI0 cpeay, M0 HEOOXOJUMOCTH, MOTYT OBITh NEpPEHECEHbI
OTJIebHBIC BUIBI yUCOHON ACSITENEHOCTHU:

HCII0JIb30BaHHE 00beMm, BKJIIOUEHHE B y4eOHbIH
ucnoab3oBanue 0 u 10T
90 n 10T yac npouecc
o0OydeHue y4e0HO-METOTUIECKHE IIIEKTPOHHBIC 6 OpraHm3anus
¢ BeO- obpasoBaTenbHBIE PECYPCHI YHUBEpCUTETa | CaMOCTOSITEITEHOM paboThI
MOJ/ICPKKOM KaTeropuu oOyuaromuxcs
yueOHO-METOANYECKUE SIEKTPOHHbIE 4 B COOTBETCTBHHU C
oOpa3oBaresbHbIe PeCypChl YHUBEpCUTETa 2 pacrucanuemM
KaTeropuu TEKYIEH/ TIPOMEKY TOUHON
aTTecTaluu
CMEILIaHHOe JIEKIIH 4 B COOTBETCTBHHU C
obyueHme nabopaTtopHbie pabOThHI 6 pacrucanueM y9eOHBIX
3aHATHI
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PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OHUEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue MIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMH COPMUPOBAHHOCTU KOMIIETEHIUH.
Yposun Hrorosoe Onenxa B IMokasaTenan ypoBHsi c()OPMHPOBAHHOCTH
chopmupoBan KOJIMYECTBO | MATHOALUILHOI cucTeMe
IIpodeccuon
HOCTH 0a/110B 10 pe3yJibTaTaM N N
. YHHBEpPCAJILHOM(- AJILHOM (-
KOMIIeTeH I u ( B 100- TeKyuel u N N
. 6 . . bIX) OomenpodeccuoHAILHOM (-bIX) KOMIIETEHIU A bIX)
i) ALILHOM IPOMEKYTOTHOU KoMMeTeHInu(-i) KOMIIETEHIIH
cucreme arTecTaluu w(-ii)
LY OIlK-1: U1-OIK-1.1
pe3yJibTaTam OIIK-3: N/I-OIIK-3.1
TeKkyled u
MPOMEKYTOYH
oit
arTecTAlUM
BBICOKHIA 85-100 OTIIUIHO OO0yuarormuiics:

- MCUEPIIBIBAIOIIC U JIOTHUECKH CTPOMHO M3JIaraeT y4eOHbIH MaTepuall, yMeeT CBA3hIBATh TCOPHUIO C
MPaKTUKOM, CIIPABIISIETCS C PeICHNEM 331249 podecCHOHaTbHOM HAPaBIEHHOCTH BBICOKOTO
YPOBHS CJIOKHOCTH, IPABUJILHO 0OOCHOBBIBAET MPUHATHIE PEILICHHUS;

- IOKa3bIBAET CIIOCOOHOCTH B MIOHUMAHHUH U MIPAKTUIECKOM HCIOIb30BAHIH METOI0B (DU3NIECKOH
XMMHH JJIS PEeLIeHUsI KOHKPETHBIX 3aj1ay;

- COCOOEH JONOIHATH TEOPETUUYECKYI0 HH)OPMALIHIO CBEICHUAMHU U3 COBPEMEHHBIX HAyUYHbIX
HCTOYHHUKOB;

- CITOCOOEH aHAIM3UPOBATh JIUTEPATYPHbIE HCTOUYHUKH C LENbI0 BHIOOpa ONTUMAJIHLHOTO METOA
aHaln3a B KOHKPETHOM CIIyvae;

- IaeT pa3BepHYThIE, HCUEPNBIBAIOIINE, TPOPECCHOHAIEHO TPAMOTHBIE OTBETHI Ha BOIIPOCHI, B TOM
qrciie, TOTIOJIHUTENbHBIE.
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MOBBIIIIEHHBINA

65— 84

XOPOIIIO

OO0yuarormuiics:

- 3HACT TEOPETHUYCCKIE OCHOBBI (PH3NICCKON XUMUM.

- BJIQJICET METOAAMH OTIpeACICHHS (PU3UKO-XMMUYSCKUX MTApaMETPOB TOJIMMEPHBIX MaTEPHUAJIOB;

- IOITYCKAaeT CTUHUYHBIC HETPyObIe OINOKHY;

- 3HAET yCIOBHS BEIOOPA MPOBEACHUS (PN3UKO-XUMHUIECKIX UCCIIEAOBAHUII;

- YMEET aHAJIM3HMPOBATH IOJYYCHHYIO OINBITHBIM IMyTeM (PH3UKO-XUMHUYECKYH0 WHGOpPMAIUI0 U
BBIJICNISITH OCHOBHBIC PE3YJIBTATHI.

- BIAAEET CIOCOOHOCTHI0O K TIOHMMAHHMIO 3aBUCHMOCTH CBOWCTB MAaTEPHAIOB OT TIPHUPOJIBI
XUMUYECKOH CBSI3U U MEXMOJIEKYJISIPHBIX B3aUMOJCHCTBU.

- HpaBI/IHLHO HpI/IMeHHeT TCOpCTI/I‘ICCKI/Ie ITIOJIOKCHUA HpI/I peH_ICHI/II/I HpaKTI/I‘{CCKI/IX 3aga4
npohecCHOHATPHON HANPABIEHHOCTH Pa3HOTO YPOBHS CIOKHOCTH

- OTBET OTPaXKaeT MOJHOE 3HAHKE MaTepraia, ¢ He3HAYUTEIHbHBIMH ITpoOeIaMu

0a30BLIH

41— 64

yIOBJIETBOPUTEIHHO

OO0yyJaroIumics:

- UCTIBITHIBACT 3aTPyJHCHUS B IPUMEHEHUH TEOPETUIECKUX MOJOKESHUH MPH PEIICHUH
NPaKTHYECKUX 3a/1a4 MPOoeCcCHOHAIBFHOIN HAlPaBIEHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE
BJIajieeT HEOOXOMMMBIMU JUISl 3TOTO HAaBBIKAMH M IPUEMAMH;

- C TPYJOM OPHEHTHPYETCS B TEPMHHOJIOTHH, ITyTaeT MTOHATHS,

HE 3HAET YCJIOBUI BEIOOpA MpoBeaeHNS (PU3NKO-XUMUIECKUX HCCIIeIOBAaHHH;

- HE yMeeT aHAIM3UPOBATh ITOJIyYSHHYIO OTBITHBIM ITyTeM HH()OPMAIINIO U BBIICISTH OCHOBHEIC
pEe3yJIbTATH;

- OTBET OTpakaeT 3HaHUS Ha 0a30BOM YPOBHE TEOPETUUECKOrO M MPAKTUIECKOr0 MaTeprasa B
o0Bpeme, He0OXOMMOM JIJIs TaTbHEHIel yaeObl U IpeAcTOosIeH padoThI 10 MPOMUITI0 O0YUYESHHSL.

HU3KHHI

HEYAOBJICTBOPHUTCIIBHO

OO0yyarormuiics:

- ICMOHCTpUPYET (pparMeHTAPHbBIC 3HAHKSI TCOPETHUSCKOTO U MPAKTHYECKOr0 MaTepual, A0MyCcKaeT
rpyObIe OIIMOKHU TPU €r0 M3JI0KEHUHU Ha 3aHATHUSIX U B XO0JI€ TPOMEKYTOYHON aTTECTAIINH;

- UCTIBITBIBACT CEPhEIHBIC 3aTPYAHCHUSI B IPUMEHEHHH TEOPETHUECKUX TTOJIOKEHUN TIPU PEIICHUN
MPAKTUYECKUX 3a]1a4 MPO(ECCHOHAIBHON HANPABJICHHOCTH CTAHIAPTHOTO YPOBHS CJIOKHOCTH, HE
BJIaJIeeT HEOOXOIMMBIMH JIJIsl TOTO HABBIKAMHU U MPUEMAMH;

- HE CIOCOOEH MPOaHATIM3UPOBATEH CBS3H U 3aKOHOMEPHOCTH, CYIIECTBYIONIUE MEX/Y CBOHCTBAMHU
aHAM3UPYEMBIX BEIIECTB U METOAAMH WX aHAIIH3A;

- BBIIOJTHSET 33/iaHus 1a0jIoHa, 0€3 MPOSBICHMS TBOPYSCKON MHUITHATUBBI

- OTBET OTpaXkaeT OTCYTCTBUE 3HAHUI Ha 0a30BOM YPOBHE TEOPETUYECKOTO U MPAKTUIESCKOTO
Matepuana B 00beMe, HeOOXOAMMOM JIJIs TaTbHEeHUIIeH yIeOsl.
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5. OHEHOYHBIE CPEJICTBA /I TEKYIIETO KOHTPOJISA YCOEBAEMOCTH U TPOMEXYTOYHOM ATTECTAIIUH,
BKJIIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeneHNN KOHTPOJIS CAMOCTOSITENIEHOM paboThl 00YyYAIOIIKUXCsl, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTalluy Mo Y4eOHON JUCIUILTUHE
Komnouanas xumusi mpoBepsieTcsi YpOBEHb C(HOPMUPOBAHHOCTH y OOYYArOIIMXCS KOMIIETCHIMH W 3aIJTAaHUPOBAHHBIX PE3YJIHTATOB OOYUYCHHS IO
JUCLUILIMHE, YKa3aHHBIX B pa3zelie 2 HACTOAILEH MPOrPaMMBI.

5.1. ®opMbl TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH, TPUMEPHI TUITOBBIX 3a/1aHHIA:

DopMbI TEKYILIETO

Ne IIpuMepsI THIIOBBIX 3aJaHUI
KOHTPOJIsI
1. Bormpocs! k 1. Xumwuueckass TepMoanHamuka. (OCHOBHBIE TIOHATHS W OMNpeNeNieHWs. TepMoIuHaMUYecKas  CHUCTeMa.
o paszaeny 1: TepmonnHamudeckwnii mporecc. [lapameTpbl u GyHKIIUH COCTOSHHUSL.
OCHOBBI 2. llepBbIii 3aKOH TEepMOIWHAMHKH. B3amMHBIE TpeBpalieHWs SHEPTUU B W30JIMPOBAaHHBIX CHCTEMax. BHyTpeHHss
XUMHUYECKOU sHeprus, pabota, Teriora. YHKINN COCTOSHUS. DHTANBNHA. PacyeT TemIoTsl 1 padoThI B pa3IMYHBIX MPOLIECCaX.
TEPMOAUHAMUKHU 3. Tepmoxumusi. OCHOBHBIE TOHATHS TepMOXUMHUH. CTaHIApTHOE COCTOSIHUE TeroBOi d3QPEKT XUMUUECKON PEaKIHH.

3akoH ['ecca u ero cienctBus. Metoasl onpenesneHus TemoBbix 3¢ dexros. OnpenesneHne TemI0TH THAPATALIH.
4. Bropoi 3akoH TepMoanHaMuKH. CaMONPOHU3BONIBHBIC, HE CAMOTIPOU3BOJIbHBIE H PABHOBECHBIC TPOLIECCHI. DHTPOHS
KakK (DYHKIIHS COCTOSIHHUS M KDUTEPHIA PaBHOBECHS B M30JUPOBAHHBIX cucTeMax. CBOHCTBA DHTPOTIHH.
5. OObpenuHeHHOE BHIpakeHHE | M 2-T0 3aKOHOB TEPMOAMHAMUKH JIJIsI 00paTUMOT0 M HeoOpaTuMoro mporecco. Pacuer
SHTPONIMM B 0OOpaTUMbIX mHpoueccax. Pacuer sHTpommm B HeoOpatumoMm mpouecce. Kpucrammuzanus
MEePEOXJIAKICHHOU KUJIKOCTH.
TepMoauHaMUUECKUE MOTEHINAIBI KAK KPUTEPUU PAaBHOBECHSI B 3aKPBITHIX CUCTEMAX.
Xapakrepuctuueckue GpyHkiun. Ypasaenue [ m6oca-I'ensmronsua. Csaze AG u AF ¢ TernoToit nponecca.
8. Merojpl pacuera noreHnuana ['u66ca. Metos abcomoTHbIX dHTpOonmid. Dopmyna Temkuna-1lIBapumMana.

~No
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DopMBbI TEKyLIEro

o pa3zaernam:
Kunernka u xatanus

Ne IIpumepsI THNOBBIX 3aJaHUI
KOHTPOJIsA
2. Bompocsr k 11. 1 Xumuueckoe paBHOBecHe. 3aKOH JACHCTBYIOIIMX MAacc Ui Peakluid, NPOTEKAIOMIMX B ra3oBOM M >KUAKOH (hazax.
1o pazzaeny 2: KoncTanThl paBHOBeECHS.
TepmomuHaMuka 12. Vpasuenue nzorepmsl Banr-I'odpda. HopmaasHoe CpoacTBO XUMHUUECKON PEaKIIUM.
XHUMUYECKOTO 13. Ompenenenne HampaBIeHUS XUMUYECKOH PEaKIUH, TEPMOAMHAMUYECKOTO CPOJCTBA M KOHCTAHTHI PAaBHOBECHUS C
paBHOBeCHUS UCIIOJIb30BaHKueM ypaBHeHus1 Bant-I'odda.
14. Css3p mexnay Kpu K., Kpu Ky, K, 1 K, MeTtosr pacueTa KOHCTaHTHI paBHOBECHSL.
15. 3aBucuMOCTh KOHCTAaHTHI PAaBHOBECHS OT TeMIEpaTyphl. YpaBHEHHS HM30XOpbl W m300aper Bant-I'odda. Pacuer
KOHCTaHTHI paBHOBeCHs TIpH Temreparype T 1 TermoBoro 3¢ ¢peKTa paBHOBECHOM peaKIiH.
16. [punnun noasmwkHoro pasHoBecus Jle [llarenbe-bpayna. Pacuer BrIxoa NpoyKTa 1 cOCTaBa PaBHOBECHOW CMECH.
17. YcnoBue u KpUTEpUH XUMHYECKOTO paBHOBecHs. AHamn3 n3MeHeHns AG B X0 XUMHUYECKOHN peaKIi.
3. Bonpocsl k 1. CkopocTh 31eMEeHTapHON XUMHUECKOHN peakiiui. 3aBUCUMOCTh KOHIIEHTPAIIUN PEareHTOB U MPOIYKTOB PEAKIIHH OT

BpemeHn. KnuHeTndeckas KpuBasi.

2. ®opmanbHas KHHETHKA MPOCTHIX Peakiuil. 3aKOH JACHCTBYIOIIUX Macc.

3. OOuwmii 1 YacTHBIN MOPAAOK peakiuu. OCHOBHOM MOCTYIAT XMMUYSCKOW KUHETHKH.

4. Tlopsanok u MOJEKYISIPHOCTH peakituu. [IpiuanHbBl HeCOBMAIEHSI MOJIEKYIISIPHOCTH | TIOPAIKA PEAKIIHU.

5. KuHeTnueckve ypaBHCHHS PEAKIIMI Pa3HBIX MOPSIKOB M UX PEIICHUS. AHAIN3 KHHETHYECKOTO YPaBHEHUS PEaKIIUU
nepeoro nopsaka. KHHeTHKa 3JieMEHTapHBIX PeakKIliii BTOPOTO U TPETHETO MOPS/IKA.

6. CrocoObl orpeieIeHns OPSIKa U KOHCTAHTBI CKOPOCTH XUMHUYECKOM PeaKIu.

7. dopmanpHas KHHETHKA CIIOXKHBIX TOMOTEHHBIX PEaKITUiA.

8. 3aBHCHMOCTH CKOPOCTH XMMUYECKOW PEeaKIMu OT TeMmrepaTypbl. TemmneparypHbiii koadduiment Baut-I'odda.
YpaBaenrne AppeHnyca. DHepTys aKTUBAIIMN XUMHYECKOH peakiiui. DKCIepUMEHTaIbHOE OIIpeIeIICHHe YHEPTHH
AKTUBAIUH | TIPEIPKCIOHCHITUAIIEHOTO MHOKHUTEIS.

9. Teopus akTUBHBIX CTOJIKHOBEHUH. DU3NYCCKUIT CMBICI SHEPTUU aKTUBAIIMH U TPEAIKCIIOHSHIIMATLHOTO MHOXHUTEJIS.
MOHOMOJNEKYTISIPHBIE PEAKIIUH.

10. Teopus akTuBMpOBaHHOTO KoMIuTeKca. I1yTh peaknnu. BpeMs )ku3HM aKTHBHPOBAHHOTO KOMILIEKCA. DHEPTreTHIeCKas
KapTa XMMUYECKOM peakLuu.

11. llenabie ¥ GOTOXMMUYESCKHE PEAKIIUH.

12. OcoOeHHOCTH TOMOTEHHBIX PEaKIIUU B paCTBOPaXx.

13. Karanus

14. Karanu3z. OO11ye NpUHIIKIILI KaTajau3a (HEU3MEHHOCTD TOJI0KCHHS PAaBHOBECHS, M30UPATEIbHOCTD JICHCTBUN).

15. DHeprus akTHBAIUY KaTAIMTHIECKON peaknuu. BemecTBa AppeHnyca, X posib B KaTajuse.

16. Kimaccudukanus KaTaJIMTUIECKHUX TIPOIIECCOB.
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Ne 1

DopMBbI TEKyLIEro
KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

17. T'omoreHHbIi KaTanu3. MexaHn3M U KHHETHKA TOMOT€HHO-KaTaTUTUYECKUX PEaKLnil.

18. ABTOKaTaIN3, KHCIOTHO-OCHOBHOMN KaTaju3.

19. l'ereporeHHsbIi kaTanu3. KuHeTrHka rereporeHHO-KaTanuTHUeCKUX peakiuid. Kunernueckas u nuddy3rnoHHas 00nacTu
reTeporeHHoro nporecca. Kaxyrascst s3Heprisi aKkTHBAIINH.

20. ®epmeHTaTHUBHBIHN KaTanu3. DPPEKTUBHOCT U CIEUUPHUIHOCTh (PEPMEHTATUBHOTO KaTaIn3a.

Bomnpocsl k
KOJUTOKBUYMY
pazneny Ned mo
paznenam 5, 6, 7:
TepmoauHaMuka
¢azoBoro
paBHOBECHHI.
OJTHOKOMITOHEHTHEIE
CHUCTEMBI.

1IIpaBuito ¢a3 ['md0ca I pa3TUIHOTO YKCIIa BHEITHNX IMapaMeTpoB U (a3 B TEPMOIMHAMUICCKON CHCTEME.

2. ®a3oBbIe IEpexoIpl IEPBOTO M BTOPOTO POJia U UX IPHUMEPHI.

3. ®azoBbie paBHOBECHS U (ha30BbIe IEPEXOIbI B OJJHOKOMIIOHEHTHBIX CHCTEMAX.

4. 3aBUCUMOCTH TEMIIEPaTypsl (Ha30BOro Mepexoaa OT BHEIIHETO JaBICHHUS B OJHOKOMIIOHEHTHBIX CUCTEMaxX. Y paBHEHUE
Kunaneiipona — Knaysuyca.

5. [lpumenenue ypaBHenus: Knaneiipona — Knaysuyca k onmicanuto mpolecca TiIaBIeHHs TBEPbIX BEIIECTB.

6. [Ipasumo Tpyrona. duszmueckuit cMpIc K03 uIMeHTa B ypaBHeHUN TpyTOHA.

7.Yro Takoe ¢a3oBas quarpamma? Buasr quarpaMM COCTOSIHHS.

8. OCHOBHBIE IPUHIUIIBI aHATN3a (a30BbIX TUArPAMM.

9. [1apameTpsl TPOMHOM TOUKH Tt BOABI. CBOMCTBAa CUCTEMBI B TPOWHOM TOUKE.

10. Ilouemy JuHMS IUIABIEHUS HA JUArpaMMe COCTOSIHUS BOABI UMEET OTPHULIATEIIbHbIH HAKIOH?

11. Knaccudukarus pactBopoB. CriocoObI BhIpaKEHUS KOHIIEHTPAIIUU PACTBOPOB.

12. WneanbHble, peanbHbIE U MPEACTHHO pa30aBICHHBIC PACTBOPEI.

13.  VYpasuenus ['n66ca-/rorema n Jrorema-Maprynuca. ['paduueckuii MmeTon pacuera napuuagbHbIX MOJIBHBIX BEJTMUHUH.
14, Xumuueckuil noTeHIHAN KOMIIOHEHTa a pacTBope. [lepBoe u BTopoe CTaHIapTHBIE COCTOSHUSL.

15. Ileperonka xuakux Jieryuux cmeceil. [lepBrrit 1 Bropoii 3akonsl KonoBanosa.

16. DnexTponuTHYecKas AUCCOLMALINS, CObBATALUS. DIEKTPOIUTHI, Knaccu(ukanus 31ekTponuToB. Cnadble
3JIEKTPOJIUTHI.

17. Crenens guCCONMANNY U KOHCTAHTA JUCCOITMAIIMH. 3aKOH pa3BenaeHust OcTBaibaa.

18. HneanbHble U pealibHbIE pacTBOPBL. AKTHBHOCTh ¥ KO3 (OHUIIMEHT aKTUBHOCTH. MeTo bl ompe/ieneHus: KodpuunueHTa
aKTHUBHOCTHU. PacTBOPMMOCTE ra30B B XHIKOCTH, ypaBHeHHe | eHpu. JaBneHue HachILIEHHOTO Mapa Hajl pacTBOPOM, 3aKOH
Payna g netydnx U HeneTy4ux cMecei.

19. KomnmuraTuBHbIe CBOWCTBA pacTBOPOB. [I0BBIIIEHUE TEMITEPATYPBI KUTICHUS, TIOHW)KEHUE TEMIIEPATYPhl 3aMEp3aHHs,
OCMOTHYECKOE JaBlieHHE, ypaBHeHHEe Baut-I'odda.

20.  Kpuockonuueckuii, 30yJIHOCKOIIMYECKUI 1 OCMOMETpHUECKU MeToabl. YpaBHenue Llpenepa
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5.2. Kpurepun, mIKaabl OLIEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH:

HaumeHnoBanue
OLICHOYHOI'0 IIkajubl OHeHUBAHUS
CpeficTRA Kpurepun oneHuBaHus
(KOHTPOJILHO-
100-6annbHast aTudanabuas
OHEHOTHOTO cucrema cucrema
MepOonpHUATHSA)

3ammra JlaH NONHBIN, pa3BEepHYTHIN OTBET Ha MOCTABJICHHBIN Bonpoc (Bonmpockl). O0ydaronuiics: TBEpIO - 3a4TEHO

11aGOPATOPHBIX 3HAeT MaTepHa Mo 3aJaHHBIM BOIIPOCaM, TPAMOTHO U IOCJIEA0BATEIBHO €r0 U3J1araeT, BO3MOXKHBI

pabor. HECYIIECTBEHHbIE HETOYHOCTH B OINIPEICTICHHUSAX.
JlaH HeMmoMHBINA OTBET, MPEACTABISAIONINNA COO0M pa3po3HEHHBIE 3HAHUS 110 TEME BOIIPOCa C - HE 3a4TEHO
CYLIECTBEHHBIMU OLIMOKaMH B ompefeneHusX. [IpucyTcTBytoT ¢parmeHTapHOCTE, HEJIOTHYHOCTh
nznoxenus. Peusr HerpamorHas. JlONONMHATENBHBIE U YTOYHSIOUINE BOTIPOCH MIPETIOIaBaTels He
MIPUBOIAT K KOPPEKIMH OTBETAa 00YUarOIIErocs He TOJBKO Ha MOCTaBJICHHbIM BOIPOC, HO U HA
JPYTHE BOIPOCHI TEMBI.

Jlomarnee 3ajanne | DACUETHI MPOBEICHBI 63 OMMOOK. OOyHaONIHIACs TOKa3al MOJHbIA 00beM 3HAHHUH B OCBOCHIH 5
MPOIICHHBIX TEM.
JonymieHa ogHa omuOKa WiK ABa-Tpu Hegoueta. [IporeMoHCTpHpOBaHO UCTIONIB30BaHKE 4
MPaBWIBHBIX METOJIOB NIPH PEIICHHUH 33/1a4.
JonyieHsl 00j1ee OHOM OIMOKHK MK OoJiee ABYX-TpeX HenxoueToB. O0yJaroIuics UCIOIb3YyeT 3
BEPHBIE METO/IbI PELICHNS, HO IPAaBUIIbHBIE OTBETHI B OOJIBIIMHCTBE CIy4aeB (B TOM YHCIIE U3-3a
apuMeTHIecKnx ommodoK) OTCYTCTBYIOT;
Pabora BeInoNHEHA HE MOJHOCTHIO. JlonyieHb! rpyObie omroku. OOy4aromuMCs HCII0JIb30BaHbI 2
HEBEPHBIE METO/Ibl PEIICHHsI, OTCYTCTBYIOT BEPHBIC OTBETHI.
PaGora He BBITIOTHEHA. 0

5.3. IIpomexyTOo4yHas aTTeCcTalys:

DopMa IPOMEKYTOTHOM

aTTecTaluu

AJISL IPOBECACHUSA l'lpOMe)RyTO‘lHOﬁ aTrecranmm:

TunoBbie KOHTPOJBbHLIC 3a/ITaHUS] U MHBIC MATCPHAJIbI

OK3aMCH:

. Pazoen: «Xumuuecxas mepmoounamurxa,
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Kommoxsuywm 1, 2, 3, 4

1. [laiite onpeeicHUE MOHATUSIM: TEPMOTUHAMUYECKAS CHCTEMa, TEPMOTUHAMUYCCKUI MpoIiece, mapaMeTpsl U QYHKIHN
COCTOSTHUSI.

2. AnanuTH4eckoe BBIPAKCHUE MEPBOTO 3aKOHA TEPMOJIMHAMUKH M €ro aHanu3 npu P=const. Yto takoe 3HTabINA?

3. Ilepoe cnenctBue u3 3akoHa ['ecca. Uto Takoe Ternora 00pa3oBaHus BemecTBa?

4, Beraucnute TemoBoi agdext peaknun (T=298K):

2H; +CO = CH30Hj,
a) mpu P =const;  6) mpu V= const,
ect AH%co = - 110,5 xJIx/Momb AH cizomy = 238,57 kJIx/MoIb

5. DHrponus Kak QyHKIHS COCTOSHHS U KPUTEPH PaBHOBECHS B H30JIMPOBAHHBIX cucTeMax. CBoiicTBa sHTponuu. Pacuer
SHTPOIIUH B HEOOPATHMOM MpOLIECCE.

6. TepmomnHamMHYeCKHE MTOTEHIMAIBI KaK KPUTEPUH PABHOBECHUS B 3aKPHITHIX CHCTEMAaX.

7. Omnpenenute, Kakas U3 QyHKIUN COCTOSHHS SBISCTCSI KDUTEPHEM BO3MOKHOCTH TPOTEKAHHs CAMOIPOHU3BOJIBHOTO MpOoIiecca
npu T=const u P=const B U30J1upOBAHHOMN U 3aKPBITON CUCTEME:

1. Oneprus I'nb6ca G; 2. Dueprus ['ensmronsna F; 3.9aTpomnus S.

2. Pazoen: «Xumuueckoe pasnosecue»

1. Yro takoe cOCTOSHUE JUHAMHYECKOTO XMMHUYECKOTO PABHOBECHS?

2. B 4em paznuumne koHctaHT paBHOBecus K u K, 1 kakuM ypaBHEeHHEM OHHM CBSI3aHBI MEXKIy COOOM?

3. Uro xapakrepusyer BenuuuHa u 3HaK AG® B ypaBHEHMM M30TEPMbI XUMUYECKOH PEAKIIMH IPU CTAHAAPTHBIX YCIOBHSIX?
4. I'a3000pa3HbIe BEIIECTBA pearupyroT MO 3aJaHHOMY YPaBHEHHUIO PEaKIIK ¢ 00pa30BaHUEM ra3000pa3HOro MPOayKTa.

Bripasurte konctantel paBHoBecus K. n K, depes paBHOBECHOE KOJIMYECTBO MPOIYKTA (X), €CIIM MCXO/IHBIE BEIIECTBA B3STHI B
CTEXHOMETPUYECKOM COOTHOIIEHUH TP CTAHIAPTHBIX YCIOBHSX.

5.  CoHs+Hz= CoHe

6. Kak nonusier Ha KOHCTaHTY paBHOBecHs K, aKk30TepMUUecKoil peakiinu MoBbiieHre TemnepaTtypsi? [lo kakomy
YPaBHEHUIO 3TO MOXHO OLIEHUTH?

7. [punanun noasmxHoro pasHosecus Jle Illarense Ha mpuMepe peaxiyuy, IpoTeKaroliel 6e3 N3MEHEeH!sT KOJINYeCTBA BEIecTBa
B ra3oBoH ¢aze.

8. Omnpenenure, Kak OyA€T MEHATHCS PABHOBECHBIN BBIXOJI POIYKTOB PEAKIIMHU NPH MOBBIILICHUN JAABJICHUS (HAIUIINTE
BBIPAKCHUE JIJIsl KOHCTaHThI paBHOBecHs Kp):

9. N2 +3H2 = 2NHs

3. Pazoen: «Kunemuxa u kamanu3s»

1. Yro H3y4acT XUMHNYCCKasl KUHemuKa. W3 Kakux OCHOBHBIX pa3aciioB OHa cocTouT?
2. BLIBC,I[I/ITG KunemuueckKkoe ypaBHCHUC IS pCAKIIMU H)Jies020 IOpSAKA. Hpe}_'[CTaBLTG €ro rpa(bnqecm/l.
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B gewm 3axirodaeTcss METO HOOCHaH08KU JUTA OTIPEICTICHHS TTOPSAIKA XUMUIECKON peaknnu’?

ITo 3HaYCHUSIM KOHCTAHT CKOPOCTEH MPH IBYX TEMIlEpaTypax OpeaenuTe sHepeuto akmusauyuu peaxiin: T1=574,5K; ki =
0,0856 a/monv-mun.; T,=479,2K; k. = 0,00036 n/mons-mun.

Kax Bnusier memnepamypa Ha ckopoctb XuMudeckoit peakiuu? [1o kakoMy ypaBHEHHIO 3TO MOKHO OLICHUTH?

Mexann3m (hepMeHTaTUBHOTO KaTanmn3a. VOHBI, KAKMX METaJUIOB MOTYT, BXOJHT B COCTaB MeTaUI0(epMEeHTOB?

Onpenenure K6AHmMOBvlil 6bIX00 PA3IOKCHUS ypAHUAOKCAIama TPYU JJIUHE BOJIHBI 365,5 HM, €CIM YHUCIIO Pa3IOKUBIIUXCS
MOJIeKy — 6,181 0'®, 2 YKCII0 MOTIIOMICHHBIX ¢dotonos -10,581 0.

4. Pazoen: «Tepmo:)unamuka ¢ﬁa303020 paenoeecu. OO0HOKOMNOHEHMHbLE CUCHEMDL. ﬂGyXKOMIlOHEHmele cucmemeol.

Pacmeopor)

1. B deM 3akio4aeTcs pa3indnue MEXITYy 2OMO2EHHbIMU U 2eMePO2eHHBIMU mepmoounamuyeckumu cucreMamu? [lpusectu
MIPAMEPBHI.

2. Yro Takoe pacmeopwi? YUTo HA3BIBAIOT pacmeopumeem? Buasl pacTBOpoOB.

3. Kaxkwue ycnoBust HEOOXOAMMBI AJIS SIBICHUS OCMOCA, YTO TAKOE OCMOTHUYECKOE OagieHue?

4. Omnpenenute MoaapHyro KouueHtpaiuto (Cg) u moaspuyro ooaio (xg) CBrsCHO 8 H>0, eciii MaccoBasi 10JIsl 3TOTO BEIIECTBA
®=63% , nnoTHOCTH pacTBopa p=I,7252/cm®. (Maccy pacTBopa npunsThH paBHoii 1000 2).

5. Kakwue cBolicTBa paCTBOPOB HA3LIBAIOT KoJLIUuzamueéHbimu? IIpuBeuTe npuMepsl.

6. Kakue memoost, 0CHOBaHHBIE Ha CBONCTBAX MICATBHBIX PACTBOPOB, IPUMEHSIOT [Tl OTIPECIICHUS] MOJEKYIISIPHOW MacChI
Berects?

7. Ilo maHHBIM, TPUBEACHHBIM B 1.4, PACCUUTANUTE OCMOMUUECKOe 0A6eHUe PACTBOPEHHOTO BEIIECTBA IPU CIAHOAPHHBIX

ycnoBusx (pasmeprocTs (Cg) IpU pacyere - Mos/m°)

5.4. Kpurepun,

IIKaJIbl OLICHUBAHUS MMPOMEKYTOUYHOMN aTTeCTAllMK Y4eOHON TUCIUTIIAHBIL:

DopMa IPOMEKYTOYHOH
aTTeCTALNHU

IIIxaael oneHUBAHUA

HaumeHoBaHue Kpurepun oueHnBanust 100-
[MsaTuéannbH
OII€HOYHOT0 CPEICTBA 0aJuIbHAasI
asi cuctemMa
cHcTeMA
DK3aMeH B MUCbMEHHOU OO0yyaromuiics: 5

(dhopMe C YCTHBIM
cobece0BaHUEM I10
omeram

JIEMOHCTPHUPYET 3HAHUS, OTIIMYAIONIUECS TIYOMHOM U COIEPKATEINBHOCTRIO, AT MOTHBIN
I/IC‘IepHLIBaIOIIII/Iﬁ OTBET, KaK Ha OCHOBHBIC BOITPOCHI 6I/IHeTa, TaK 1 Ha JOIIOJTHUTCIIBHBIC,
CBOOO/THO BJIA/ICET HAYYHBIMH MOHATHIMH, BEJCT AUAJTIOT U BCTYMAET B HAYYHYIO
JICKYCCHIO;
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DopMa NPOMeKYTOYHOM
aTTecTAlNHU

HaunmeHoBaHHe
OLIEHOYHOI0 CPeICTBA

Kpurepumn onneHuBaHus

IIIxajabl onleHUBaAHUSA

100-

IIaTnoannnH
0aIbHAA

as cucreMa
cucTeMa

CHOCOOCH K MHTErpalyy 3HaHUH 10 ONpeeIecHHON TeMe, K aHaIu3y IOJIO0KEHUH
CYIIECTBYIOIINX TEOPHH, HATIPABICHHA MO0 BOIPOCY OMIIETa;

JIOTMYHO U JI0Ka3aTeIbHO PAaCKphIBaeT NpodiieMy, IPEIUIOKEHHYIO B OMIIeTe;
CBOOOHO BBIMOIHAET MPAKTUIECKUE 3a1aHMSI TOBBIILICHHON CI0)XHOCTH,
NpeayCMOTPEHHBIE TPOTPaMMON, IEMOHCTPUPYET CUCTEMHYIO paboOTy C OCHOBHOM 1
JIOTIOJTHUTEIBHOM JTUTEPATYPOIl.

OTBeT He COOePKUT PAaKTHIECKUX OIIMOOK U XapaKTEPU3yeTcs IITyOMHOM, IOITHOTOM,

YBEPEHHOCTHIO CYXKJSHHH, WILTIOCTPUPYETCS MPUMEPaMH, B TOM YHCIIE 3 COOCTBEHHOM MPAKTHKH.

OO0yyaroruics:

MOKAa3bIBAET JOCTATOYHOE 3HAHHE yuyeOHOr0o MaTepuana, HO JOITyCKaeT HEeCYIIeCTBEHHbIC
(bakTHuecKre ouMOKH, KOTOPhIE CIIOCOOCH UCTIPABUTh CAMOCTOSATENLHO, O1aroaaps
HaBOZSILEMY BOIIPOCY;

HEIOCTATOYHO PACKPHITA IIPobJIeMa 10 OJHOMY U3 BOIIPOCOB OMIIETa;

HEIOCTATOYHO JIOTMYHO TOCTPOEHO M3JI0KEHHUE BOIIPOCA;

YCIICIIHO BBIIOJIHAET MPEAYCMOTPEHHbIE B IPOrpaMMe MPAKTUUECKUE 3aJaHHs CpeAHER
CJIO’)KHOCTH, aKTHBHO paboTaeT ¢ OCHOBHOM JINTEPATYpOH,

JEMOHCTPHPYET, B LIEJIOM, CHCTEMHBIN MOAXO0J K PELICHUIO PAaKTHUECKHUX 3a/1a4, K
CaMOCTOSITEJILHOMY IMOTOJTHCHUIO U OOHOBJICHUIO 3HAHUIA B XOJI¢ TANIbHEUIIICH yueOHOH
paboThl U poheCCHOHATBHOM ACATEIBHOCTH.

B otBeTe PacCKpbITO, B OCHOBHOM, COACPIKAHUC 6I/IJ'IGTa, HUMCIOTCA HETOYHOCTH IIPU OTBECTC HA
JONOJHUTEIbHBIC BOIIPOCHI.

OO0yuarommmiics:

MOKa3bIBACT 3HAHUS (PPArMEHTAPHOI'O XapaKTepa, KOTOPBIC OTIUYAIOTCS
MOBEPXHOCTHOCTBIO M MaJIOH COJIEPKATEIbHOCTRIO, IOMyCKaeT (haKTHIeCKHe TpyObIe
OIINOKH,

HE MOXET 000CHOBaTh 3aKOHOMEPHOCTH U TIPUHITUTIBI, OOBSICHUTH (haKThI, HApyIIIeHa
JIOTHKA W3JI0KEHUS, OTCYTCTBYET OCMBICIIEHHOCTH MPEACTABISIEMOT0 MaTepraa;
CITPaBJISIETCS C BHITOJTHCHUEM MPAKTHUECKUX 3aJaHUH, PETyCMOTPEHHBIX TPOTpaMMOii,
3HAKOM C OCHOBHOMH JIUTEPaTypOM, pEKOMEHAOBAHHOU MPOTrPaMMOM, JOMYyCKAET
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DopMa NPOMeKYTOYHOM
aTTecTAlNHU

HaunmeHoBaHHe
OLIEHOYHOI0 CPeICTBA

Kpurepumn onneHuBaHus

IIIxajabl onleHUBaAHUSA

100-
0aIbHAA
cucTeMa

IIaTnoannnH
as cucreMa

MOTPEIITHOCTH M OIIHUOKH TPH TEOPETUIECKUX OTBETaX U B X0OJI€ MPAKTUIECKON pabOTHI.
Coneprxanue OUIeTa PacKphITO ClIa00, IMEIOTCS HETOYHOCTH MPH OTBETE HA OCHOBHBIC U
JIOTIOJTHUTENIBHBIC BONPOCHI Ouieta. HeyBepeHHO, ¢ OOIBIIMMU 3aTPyIHEHUSMH PEIIacT
MPAaKTHYECKUE 33/1a9 WU HE CIIPABISIETCS] C HUMH CaMOCTOSITENTHHO.

OO0yuarormuiicsi, 0OHAPY>KUBAET CYIIECTBEHHBIE MPOOEITBI B 3HAHHUSIX OCHOBHOTO y4eOHOTO
Marcpualia, JOIMYyCKacT MPUHIUIINAJIbHBIC OHH/I6KI/I B BBIIIOJIHCHUH IMTPEAYCMOTPCHHBIX HpOI‘paMMOﬁ
MPaKTUYECKUX 3aJaHUM.

Ha Oonpiryro yacTh IOTOIHUTENBHBIX BOIPOCOB 110 COIEPKAHUIO 3K3aMEHa 3aTPYAHAETCS JaTh
OTBET MJIM HC JaCT BEPHBIX OTBCTOB.

5.5. KypcoBas pabota: He IperycCMOTpEeHA

5.6. Kpurepuu, mKkaibl OlIEHUBAHUS KypCOBOM pabOTHI/KypCOBOTO MPOEKTA - HE MPEyCMOTPEHA
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5.7.  Cucrtema OLEHUBAaHUS PE3YJIbTATOB TEKYLIETO KOHTPOJIA U IPOMEKYTOUHOU
aTTeCTallUU.

OneHka 1o JUCHHUIUIMHE BBICTABISETCS 00yUYaIOIeMyCsl ¢ YUYETOM pe3yJIbTaTOB TEKYIIeH U
IIPOMEXXYTOYHOH aTTeCTalUu.

®dopMa KOHTPOJIA 100- [TatubamnpHas
OaJuIbHAs cucTeEMa cucreMa
Texymuilt KOHTPOIb:
-3anura 1a00paTopHBIX paboT 3auTeHO/HEe 3a4TEHO
- JloMaiHue 3a1aHust B BUJIE PACUETHBIX 2-5
paboT
[TpomesxyTOUYHAsI aTTeCTaIHs OTIIMYHO

(PK3ameH) XOPOIIIO
YIIOBJIETBOPUTEIBHO
HEYIOBJIETBOPUTEIHLHO

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT N

Peanmzanust mporpamMmbl MIpeayCMaTpUBAeT HCIOJIB30BaHHE B Mporecce 0O0ydeHHs
CJIEAYIOUIMX 00pa30BaTeIbHBIX TEXHOJIOTHIA:

- POOJIEMHBIX JIEKIHH;

- MOWCK ¥ 00paboTKa nH(OPMAIINY C HCIIOIh30BaHHEM ceTH MHTEepHET;

- o0y4YeHHe B COTPYAHUYECTBE (KOMaH/IHAs, IPYyIIoBas paboTa);

7. IPAKTUYECKASA ITIOATI'OTOBKA

IIpakTHyeckass MOAroTOBKa B pamkKax ydeOHOM aucuumuuHbsl Kosonpnas Xumus
peanu3yercs B JIEKIMSAX M OPU NPOBEACHUHM JIadOpaTOpPHBIX paldoT, IpeaycMaTpUBAIOIINX
y4yacThe oOy4arolUXcs B BBIMOJHEHUHU OTJIEIBHBIX 3JIEMEHTOB palOOT, CBA3AaHHBIX C Oyaylen
po(eCCUOHATIBHOMN AeATEIbHOCTHIO.

8. OPTAHU3ALUA OBPA30OBATEJIBHOI'O MPOLECCA AJI51 JIUIL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

[Ipu oOyyeHWHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIINE CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(epeHnanuu U UHIUBUIYaTbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOIINX
METOAUK II0 pa60Te C HUHBAJIMAaMH, HCIIOJIB30BAHHUC CPCACTB AWCTAHIWMOHHOIO O6H1€HI/I$I,
MMPOBCACHUEC AOIIOJHHUTECIBbHBIX HWHIAWBUAYAJIbHBIX KOHCYJ'II)TaHI/Iﬁ 0 U3y4acMbIM TCOPECTUYCCKUM
BONPOCaM U TPAKTHUECKUM 3aHATHSAM, OKa3aHUE IMOMOIIM MPU TMOATOTOBKE K MPOMEKYTOUHOH
arrecranun.

[Ipu HEOOXOAMMOCTH pabodyasi mporpamMma JUCHUIUITMHBI MOXET OBbITh aJanTUpOBaHa s
obecrieueHns 00pa30BaTEIHLHOrO MPOIIecca JIUIAM ¢ OTPAaHNYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbBS, B
TOM YUCIIE I JUCTAHIIMOHHOTO O0YYEeHHS.

Y4eOHble U KOHTPOJBHO-U3MEPUTENbHBIE MaTepHuaabl MPEACTaBIAIOTCS B (dopMax,
JOCTYIHBIX JIJISl U3yYEHUsI CTYJCHTaMH C 0OCOOBIMU 00pa30BATENbHBIMU MOTPEOHOCTIMU C YYETOM
HO30JIOTHYCCKHUX I'PYIIIT HHBAJIINJOB!:

JlJis TONTOTOBKM K OTBETY HA MPAKTUYECKOM 3aHATHUU, CTYJACHTaM C OTrPaHUYCHHBIMHU
BO3MOXHOCTAMU 300POBbA CPCAHEC BpEMA YBCIMYUBACTCA MO CPAaBHCHHUIO CO CPEAHHUM BPEMCHEM
MOJITOTOBKH OOBIYHOTO CTYICHTA.

21.]'[5{ CTYACHTOB C HWHBAJIWMAHOCTBIO WM C OrPaHUYCHHBIMHU BO3MOXHOCTSAMHU 3J0POBBA
dbopMa TIpoOBEJCHHS TEKYLIEH H MPOMEKYTOYHONH AaTTeCTAllMd YCTAHABIUBAETCS C YYETOM
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WHIUBUTyTBHBIX TICUX0(PU3NUECKnX 0cOOCHHOCTEH (YCTHO, MUChbMEHHO Ha OyMare, MUCbMEHHO Ha
KOMITbIOTEpE, B POPME TECTUPOBAHUS H T.IL.).

[TpomexyTodHasi aTTecTalysl M0 JUCIUIUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIlOB B
dbopMe pyOeKHOTO KOHTPOJISI IO 3aBEPUICHUIO HM3YUYEHHUS OTACTBHBIX TEM IUCHUIUTHHBL. [Ipu
HEOOXOJIMMOCTH CTYJICHTY MPEIOCTABIISACTCS NOMOJHUTEIBHOE BPEMsl ISl MOJATOTOBKH OTBETa Ha
3a4yeTe WK IK3aMeHe.

JIssi OCYIIECTBJICHUSI TPOIEIYp TEKYIIEro KOHTPOJSI YCHEBAGMOCTH M IPOMEKYTOYHON
aTTecTanud OOydYalolmuXcs CO3JAI0TCS, MPU HEOOXOIUMOCTH, (OHIBI OIICHOYHBIX CPEJICTB,
aJIalITUPOBAHHBIC JUIS JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbBSI U MTO3BOJISIOIINE OIICHUTh
JOCTHIKEHUE MMM 3alUIAHUPOBAHHBIX B OCHOBHOW 0OOpa30BAaTENbHOW MPOTpaMMe pPe3yJIbTaTOB
o0yuYeHHsI ¥ YpOBEHb CPOPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBICHHBIX B 00pa30BaTEeIIbHOU
nmporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI

XapakTepuCTUKAa MaTepUATbHO-TEXHUYECKOTO O0eCleyeHus] IUCHHUILIMHBL  OdopmieHue
TEXHUYECKOM TOKyMEHTaluu B COOTBETCTBUU ¢ AccTByromumu ['OCTamu cOCcTaBIIsieTCS B COOTBETCTBUU
¢ tpeboBarnsamu OI'OC BO.

MatepuanbHO-TEXHUUYECKOE OOecreueHne JUCIUILIMHBI PU 00YYEHUU C HCIIOJIb30BAHUEM
TPAAUITMOHHBIX TEXHOJIOTUN 00ydYEeHUSI.

HaumeHnoBaHue yuyeOHBIX ayAMTOPHIA,
JabdopaTopuii, MaCTepCKUX, OMOIUOTEK,
CIIOPT3aJ10B, IOMENIeHUi 1JIs1 XpaHEeHHUs U
NpoPUIAKTHIECKOr0 00CTyKMBAHUS
Y4e0HOro 000py/10BaHUSs M T.II.

OcHalIeHHOCTh YYeOHBIX ayANTOPHIi, 1a00PATOPHIi, MACTEPCKUX,
010IM0TeK, CHOPTHBHLIX 327108, IOMeIeHU i UIs1 XPAHEHUS U
NPOPUIAKTHYECKOT0 00CIY;KHBAHUA Y1eOHOro 000py10BAHUS U
T.IL

119071, r. MockBa, yia. Maaas Kanyxkckas, nom 1, aya. 2407, 2323

y4eOHbIe ayJUTOPUH AJIsl TIPOBEACHUS KOMILIEKT yueOHoU Mebenuy,
3aHSTHI JIEKIMOHHOTO i CEMHHAPCKOTO TEXHUYECKUE CPEJCTBA O0YUCHHUS, CITyKaIINE JIIS
THUIA, TPYIIOBBIX U UHIUBHULYaJIbHbIX npeacTaBiIeHus yueOHo# nHpopMauu O0NBILION ayAUTOPHU:
KOHCYJIbTallUH, TEKYLIETO0 KOHTPOJIS U — HOYTOYK;
HpOMeX(YTOqHOﬁ aTTeCTalu THUIIa — IIPOEKTOpP
— DJKpaH
ayIUTOPUH Ul IPOBEICHUS KommiekT nabopaTtopHoii MeOenu, JocKa MenoBas;
nab0paTOPHBIX 3aHATHIA TPYIIOBBIX H obopyoBaHue:
WHIUBUTyaTTbHBIX KOHCYIBTALIUH pH-METpBI-MHIITUBOIBTMETPHI

pH-673 u pH-673M, pH-meTp «Okcnepr-001»,

nosisiporpad ITJIC-1,

BOJIbTAMIIEPOMETPUUECKHI aHAN3aTop «KoTecT-BAY,
cnekrpodoromerpsl KOHUKO, poTomerpuueckuii Turparop,
criekrporpad MCII-30, Specord UV VIS, Specord IR-75,
aTOMHO-a0copOroHHbIe criekTpoMeTpbl AAS-1 u AAS-30,
xpomatorpag CHROM-4.

CriextpodoTtometp nByxmyueBoid Ch-26;
®doroanexrpokanopumerp KOK-2;

[TpuGop aJist onpeiesIeHns TOBEPXHOCTHOTO HATSHKEHUSI Ha
rpaHuue pasgena ¢as: KUIKOCTb — ras.

Hedenomerp HOM

TopcuoHHbIE BECHI

Muxkpockon

TypOuaumerp

MarHutHble MEIIAJIKY;

BOJISIHBIE OaHU

TEPMOMETPBI, CEKYHIOMEPHI.

XMMHUYECKas MOCYyIa,




22

HaumeHoBaHUe y4eOHBIX AyTUTOPHI,
JIa00paTopuii, MACTEPCKUX, OHOINOTEK,
CIOPT3aJ10B, HOMeIeHUH UIs1 XPAHEHHUS U
NPOPUIAKTHYIECKOT0 00CTy:KMBAHUSA
Y4e0HOro 000py/10BaHMSA H T.II

OcCHaLIEHHOCTh Y4eOHBIX ayAUTOPHIi, 1a00PATOPHIl, MACTEPCKHUX,
010 IM0TeK, CHOPTHBHLIX 32J10B, IOMeIeHU i VISl XPAHEHUS U
NPOPUIAKTHYECKOT0 00CTY:KHBAHUA Y1eOHOro 000py10BAHUSA U
T.IL.

Pa3INYHbIC XUMHUYCCKUEC PECAKTHBBI.

ITomemenns A1 caMOCTOATEILHOMI
padoThI 00y4ammxcs

OcCHAIIEHHOCTH OMeLIEeHH AJIsl CAMOCTOSITEIbHON PadoThI
00y4yaoImmnxcs

YUTAJIBHBIA 3aJ1 OMOJINOTEKH:

— KOMIIBIOTCpHAsA TCXHUKA,
— INOJKIKOYCHHEC K CCTHU «I/IHTepHeT»

MartepuanbHO-TEXHUYECKOEe o0ecredyeHne Y4eOHOM IUCHUIUIMHBI Tpu OOyuYeHUH C
MCIIOJIb30BaHUEM JIEKTPOHHOTO O0yUYEHUS M IMCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHH.

Heo0xoanmoe odopyaoBanue IMapameTpsl Texnuuyeckue TpedOBaAHUSA
[Mepconansueiii kommbioTep/ | Beb-Opaysep Bepcust nporpaMmmHOTo oOecriedeHns He HIDKE:
HOYTOYK/TIJTAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Sunexc. bpaysep 19.3
MHUKpPOQOH, OnepannonHas cuctema | Bepcust mporpaMmHOro obecriedeHus: He HIDKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
JOCTYT B ceTh MHTEpHET Beb-kamepa 640x480, 15 kanpos/c

Mukpodon mo00it

JuHamMuKH (KOJIOHKY WU | JTr0ObIe

HayIIHUKN)

Certb (WHTEpHET) [loctostHHAst ckopocTh HE MeHee 192 kbut/c

TexHonormueckoe obecreueHne pean3aluyd NPOTrPaMMbI/MOAYJS  OCYIIECTBISIETCS C
UCIIONIb30BAaHUEM  DJIEMEHTOB  OJJEKTPOHHOW  MH(OPMAIMOHHO-00pa30BaTENbHONW  CPEIbI

YHUBEPCUTETA.
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10. YYEBHO-METOJAYECKOE H HHOOPMAIIMOHHOE OBECHTIEYEHUE YYEBHOM JUCHUATIIMHBI
Bun Anpec caiita 9bC KoanyecTBO
U31aHNs WJIH YJIEKTPOHHOI0 pecypca | 3K3eMILIAPOB B
Ne T'ox
ABTOP(BI) HanmenoBanue usnanust | (yueOHMK, HN3naTenbcTBO (3anmosinsieTcst ISt OudbmoTeKe
n/n H3AHNUS .
VII, MII u U3IaHUH B 3JIEKTPOHHOM YHuBepcurera
Ap.) BHJIE)
10.1 OcHoBHasi IUTEPATYPA, B TOM YHCJI€ DJIEeKTPOHHbIE H31aAHUA
OcHoBBI (hU3HUECKOI Y4eOHuK https://vk.com/wall-
1 B.B. Epemun xumun. Teopus u 3a1aun M. Jxsamen 2005 70921366 37469
A.T".Ctpombepr, https://spblib.ru/catalog/-
2 | J.I1.Cenuenko. dusnyeckas XUuMHUS Yuacounk M"Hiljiglaﬂ 2003 /books/4206167-fiziceskaa- 150
himia
PykoBojicTBO 110 ) . 5
3 lNomukos I'.A. ¢bu3nvecKoil XumMun YueOHuK M., Boicuuras 1988 hittp://www.read. in.ua/book
IIKOJIa 115966
https://www.studmed.ru/rav 1
ITon pen. PaBnens .
AM Kpatkuit CIPaBOYHHK Cripapous deI—aa_l—ponomarevg—am—_red—
4 U (U3HKO-XMMHYECKHIX JI., Xumus 1983 kratkiy-spravochnik-fiziko-
ITonomapeBoit K N .
AM BEJIMYMH himicheskih-
T velichin_122176a2c34.html
5 Kunnaeesa H.P., Meroandeckue ykazaHus MY M., PUO MI'TY 2011 5
Hlyxuna E.JL., K BBITIOJIHEHUIO https://infopedia.su/11x2c17
[TepmunoB [1.A. | maGopaTopHBIX paboT 1O html-
Kypcy “@usnueckas
xumus, 4. 1, 2
I'pununa H.H. duznueckas XUMUSL. MY M.: PTY um. 2020.
JlaGopartopHbIit A.H. Kocbiruna
MPAKTUKYM
6 | Somuna JL.U, [TpakTHKyM 110 MY M.: U] 2007, - 5



file:///E:/Данные/2018.%20РП,%20ФОС,%20Аннот.%20%2020.03.01%20%20Упаков.%20про-во/РП%202018%20Физич.%20%20хим.%20Упаков.%20про-во.doc
file:///E:/Данные/2018.%20РП,%20ФОС,%20Аннот.%20%2020.03.01%20%20Упаков.%20про-во/РП%202018%20Физич.%20%20хим.%20Упаков.%20про-во.doc
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
http://www.read.in.ua/book115966
http://www.read.in.ua/book115966
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
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://infopedia.su/11x2c17.html
https://infopedia.su/11x2c17.html
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JILM.IlonyxuHna, (busznuecKoit u MI'VAT,
B.U.Pakutaackuii | KOJUIOWIHOU XUMHUMU.
(Xumus-3)
7 | H. C. KyapsimoBaa, | ®uznueckast XUMHS Vuebuuk | M3marenbeTBo: 2012 . https://biblio- -
JI. T'. BounapeBa Cepusi: bakanasp. OpaiiT-N3nar online.ru/book/fizicheskaya-
bazoBslii Kypc himiya-360655
10.2 lonoTHUTeIbHASE TUTEPATYPA, B TOM YHCJIE YJIeKTPOHHbIE H3TAHUS
Boskos, B.A. Teopernueckne OCHOBBI Yuebnoe | CIIG. : Jlanb 2015 http://e.lanbook.com/books/ 20
1 OXpaHbI OKPY KarOIIEH nocooue element.php?pll_id=61358
CpeJibl
Jlexunu 1o Kypcy Yuebnoe | PIV: 2004 http://www.physchem.chimf -
2 | C. . JleBueHkoB «Puznyeckas u nocobue | PocroB-Ha-Zlony. ak.rsu.ru/Source/PCC/
KOJUTOMTHASI XUMHUSI
A.A. Tlomora, dusnyeckas XUMHUs Yuebnoe | CIIO.:JIanb 2015 http://e.lanbook.com/books/ -
3 [DnexTpoHHEIH pecypc] nocooue element.php?pll_id=63591
KiroueBbie BOIpOCHI VYuebnoe | UTXTY 2007 http://e.lanbook.com/books/ -
4 | B.B. bynanos Kypca pU3N4ecKoi XuMUu nocobue element.php?pl1_id=4493-
XuMuyeckass KHHETHKA CII6.: JIans, 2014 http://e.lanbook.com/bo -
5 | B.B. bynanos [DnexTpoHHSII pecypc] oks/element.php?pll_id
bynanoB =42196
XuMHuecKasi KHHETHKA U YuebHnoe |M.: MITY wum. 2012 http://e.lanbook.com/bo -
KaTajau3: METOJl. yKa3aHHs nocobue | H.O. baymana oks/element.php?pll_id

K BBITIOJTHEHUIO
1a00paTOpHBIX PadoT
[DnexTpoHHBIH pecypc]

=58566



https://biblio-online.ru/book/fizicheskaya-himiya-360655
https://biblio-online.ru/book/fizicheskaya-himiya-360655
https://biblio-online.ru/book/fizicheskaya-himiya-360655
http://e.lanbook.com/books/element.php?pl1_id=61358
http://e.lanbook.com/books/element.php?pl1_id=61358
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=63591
http://e.lanbook.com/books/element.php?pl1_id=63591
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=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=58566
http://e.lanbook.com/books/element.php?pl1_id=58566
http://e.lanbook.com/books/element.php?pl1_id=58566
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NHOOPMAINIMOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHalIbHbIE 0a3bl JAHHBIX:

Ne | DJIeKTpOHHBIE yueOHbIe H3IaHNs, IJIEKTPOHHbIE 00pa30BaTelbHbIE peCypchl

1. OBC «Jlanwy http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3IaTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onekrponnbie u3nanus «PI'Y um. A.H. Kocbiruna» Ha miargpopme DbC «Znanium.com»
http://znanium.com/

4, 3BC «MBUC» http://dlib.eastview.com/
IIpodeccnonanbhbie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (MeXIyHapoJiHas yHUBepcaibHas pedepaTuBHas Oaza
JNAHHBIX, WHAEKcUpytomas Oonee 21 ThIC. HAMMEHOBAaHUW HAYYHO-TEXHUYECKUX,
TYMaHUTapHBIX U MEIUIMHCKUX >KypPHAJIOB, MaTepuanoB KoHdpepeHuui npumepno 5000
MEXIYHAPOJAHBIX U3/IaTEIbCTB);

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

3. Hayunas snextponnas Oubmuorexka eLIBRARY.RU https://elibrary.ru (kpynHemmmii
poccuiickuii MH(POPMAIMOHHBIN TOpTad B OOJaCTH HAyKH, TEXHOJOTHHU, MEAMIIMHBI U
00paszoBaHus);

4, OrtpacieBoii mopTai no ynakoBke, 000pyJ0BaHHIO M MaTepuaiam: hitp://www.unipack.ru...

5. Kypnan «[Tnactuxe» http://www.plastics.ru

6. Kypnan «MexxyHapoaHble HOBOCTH MHUpa ruactmace» http://www.plasticnews.ru

7. baza manneix B mupe Academic Search Complete - oOmMpHas MONHOTEKCTOBas Hay4HO-
uccienoparenbekasi. CoAepKHUT MOJHBIE TEKCThI ThICAY PELEH3UPYEMBIX HaYYHBIX XYpPHAJIOB IO
XMMHH, MAIIHHOCTPOEHuIo, (husuke, buonoruu. http://search.ebscohost.com

8. Kypnan «Tapa n ynakoBkax: http://www.magpack.ru

11.2. TlepedeHb nporpaMMHOro 0OecrieYeHUs
Neni/n | IIporpamMmmHoOe o6ecnieueHue PEKBH3HTLI NOATBepAIAOMEro
AokymeHTa/ CBO0OAHO pacnpocTpaHsgeMoe

1. Windows 10 Pro, MS Office 2019 KOHTPakT Ne 18-5A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray mns 3Ds Max KOHTPakT Ne 18-0A-44-19 ot 20.05.2019

4.



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
http://www.unipack.ru/
http://www.plastics.ru/
http://www.plasticnews.ru/
http://search.ebscohost.com/
http://www.magpack.ru/
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JIMCT YYETA OBHOBJIEHHMI PABOYEI IPOTPAMMBI YYEBHOM
JTUCHUIINHBI

B pabouyro nporpaMmy y4eOHON AUCIUIUIMHBI/ MOYJISI BHECEHBI U3MEHEHUS/OOHOBICHUS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne o rox XapakTep M3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
00HOBJIEHHSI C yKa3aHHeM pa3jelia U 1aTa 3aceIaHust

PIIJ kadeapbl
1. 2024 N3menenune yncia akajgeMuieckux yacoB U opmer | Ne9 ot 18 mapra

IIPOMEKYTOYHOM aTTECTaluU 2024 r.




