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1. Mean, 3a1auu ¥ TWIAaHUPYEMbIe Pe3y/JIbTAThI 00YVUeHNS M0 JUCITHTIIIHHE

K ocHOBHLIM nejaM OCBOCHHA AHCHHILIMHBI ({(I)HSH[IGCKEI.H, KOJUIOHAHaA XHMHA H OCHOBBI

IICKTPOXHMHH» CIISAYCST OTHECTH:

— (l)OpMHPOBaHHe Y 06yqa}0mﬂxcs{ HEJIOCTHOTO SCTCCTBECHHOHAYYHOTI'O MUPOBO33PCHHA,

— OBJIaJICHHC (l)yHI[aMeHTaHLHLIMH IMPpHHIHIIAMH H METOJaMHW PCIICHHA HAYYHO-TCXHHYCCKHX

3aJ1a4, 4 TaksKe 3a4a4 B abepe HpO(l)eCCHOHaHLHOﬁ IIOATOTOBKH,

— HMOoATrOTOBKa O6yllaI-OH_[HXCH K JCATCIIBHOCTH B COOTBCTCTBHH C KBaﬂHCI)HKaHHOHHOﬁ

XapakTepUCTHKOH Oakaslappa 110 HALPABJICHHIO.

K ocHoBHBEIM 3ajadaM OCBOCHHA JHCHHILIMHBI «(I)H?.H[IGCKaH, KOJUIOHJHaA XHMHA H OCHOBBI

JJICKTPOXHMHH» CIICAYVCT OTHCCTH:

— H3YHCHHC TEOPETHYCCKHX OCHOB XUMHISCKOH TEPMOAUHAMHKH, YHYCHHA O q)a?,OBBIX

PABHOBCCHAX, (I)HBHKO-XHMH[ISCKHX CBOHCTE PacTBOpOB, KHHCTHKH XHMHYCCKHX IIPOLICCCOB;

— H3YUCHHE TMOBEPXHOCTHLIX SIBJICHHM, aJcopOIlMH, CMAYMBAHMS, CBOHCTB afcopOIHMOHHBIX
cioes, AeicTers [IAB Ha MexdasHBIX TOBSPXHOCTIX,

— HCCIICOAOBAHHC MMOBCPXHOCTH TBCPILIX TCII,

— OTpe/IeicHHe MAPAMETPOB YACTHI] TUCHSPCHOM (hazhl;

— UCC/IRIOBAHHE MEXaHH3MOB 00pa30BaHHs JUCIISPCHBIX CHCTEM U METONOB HX MONTYICHHUST,
— u3yueHue crpoeHus J[DC, noayueHne U VCTOWIHBOCTD JUCTISPCHBIX CHCTEM
—HCCIISOBAHNE TEPMOJHHAMUYCSCKUX H KMHETHUSCKHUX 3aKOHOMSPHOCTeH 00pazoBaHus TOHKUX

IIJICHOK,

— H3YUYSHHS BJHAHHS BHCIIHCH cpeAbl Ha 3aKOHOMEPHOCTH AS(OpMHPOBAHUS H pa3pyIICHHUS
TBEPBbIX TeJl, VIIPABJICHHE MeXaHMUSCKUMHU CBOMCTRAMH MAaTEpHAJIOB,

—IIPHMCHCHHUEC TCOPCTHUCCKHX 3HAHHH 0715 OOLACHEHHS MPAaKTHUCCKHX pC3VIILTATOB.

Ko H HaHMeHOBaHHE
KOMIETeHIHI

HumMkaTopbl JoCTHKEHHS
KOMIIeTeHIINii

HanmenoBanne nmokasarteis OHNEHHBAHHMA

OIIK-1

CrocofeH pellaTh 3a1atdi,
OTHOCAMINECH K
npodeccHoHATBHON
JeATeTbHOCTH, PHMEHSS
METOIBl MOISTHPOBAHHS,
MATEMATHIECKOTO
aHani3a,
ecTeCTReHHOHAYUHEIE 1
oGTenH e HepHbIE 3HAHHS

HOIIK-1.1 Pemaer 3agaqm,
OTHOCATIHECT K
npodeccHOHATBHOM AeITENBHOCTH,
TIPUMEHSIS] METO/IbI
MOJIETTHPOBAHMSL, MATEMATHUECKOTO
AHAIM3E, eCTECTREHHOHAYYHBIE K
OB HIKE HEPHEIE 3HAHHSL

s 3Haem:

- OCHOBHBIE 3a1a 1l B 00IacTH

MaTepHalOBeIeHIA H TEXHOIOTHH MaTepHaloB;
s ymeem:

- MOJIEMTMPOBATH OCHOBHEIE TEXHOJIOTHIECKHE

TIPOTIECCH CO3AaHMNs M 06padoTKH MaTepPHAaoR;
s gradeem:

- CTIOCOOHOCTRIO K CHCTEMATH3AITIH 1

0BOBIIEHHIO PE3YILTATOR PabOTHL.

HOIIK-1.2 HcnionesyeT OCHOBHEIR
3aKOHBI @CTeCTREHHOHAYIHEIX H
ODIIeNHXeHePHEIX THAHNH B
npodecCHOHATEHON eI TeNbHOCTH.

*  3Haem:
- OCHOBHEIE 3aKOHE €CTeCTBeHHOHAYIHEIX
3HAHMIT,

e pueem:
- HCTIONB20BATE OCHOBHEIE 3aKOHEI
€CTeCTBeHHOHAYIHLIX 3HAHMI B
npodeCCHOHATBHOMH AeATeNEHOCTH,

*  gladeem:
- CTIOCOOHOCTRIO TIPEICTARIATE Pe3YIBTATEL
HCCIeIORAHMI B BHIE OTISTOR.

OIIK 4. Cniocoben
TIPOBOIATH U3MEPEHHS H
HabMIOneHHs B chepe
npodeccHOHATBEHOH
IeATeNBHOCTH,
0bpabaTHBaTh 1

HMOIIK-4.1. UmeeT HABBIKH paboThI
¢ mpudopamu, oSopyIOBAHHEM H
MeTOIMKaMH IPOBSIeHIA
M3MepeHni 1 HabIIOAeHH B chepe
pohecCHOHATRHOM IeaTeTEHOCTH.

*  3Haenm:
- cTaHAapTHOE 000pYAOBaHHE, IPHOOPE |
MaTepHAaNEL,

*  ypueem




TPEACTABIATE

HaHHBIC

SKCMEpUMEHTAIBEHEIS

- IPUMEHATH 00OPYIOBAHNME W METOAMKA

MPOBEAEHUS W3MepeHHH 1 HAOMIOAeHIH B

cdepe npodeccHOHATEHON JesITenbHOCTH,
s gaadeent:

- CTIOCOOHOCTRIO K CHCTEMATHRAIMH 1

OOODIIEHITO PeAyIETaTOR PAOOTEL

HOIIK-4.2. BribupaeT cpencTea
I3MepeHHH, HCTIEITAHH 1
KOHTpONA

KauecTBa MaTepHalop AT pelleHHs
KOHKPETHBIX 387149
npodeccHoHAnBHOM

JeATeTbHOCTH.

*  3Haem:
- CTAaHIAPTHEE CpeIcTRa M3MEPEHHH,
HCIIBITAHMI B KOHTPOIA KadecTRa MaTepHaNlos;
*  ypueenm
- BEIOMPATE CPEACTBA U3MEPEHNH, MCIBITAHWE 1
KOHTPOJIA KaYecTBa MATEPHATOR JIISI PEIICHHS
KOHKPETHHIX 387184 MpoheccHoHaThHOM
JIesITeIEHOCTH;
e gnadeem:
- CTIOCOOHOCTBIO MIPEZICTABIATE Pe3yYNIbTATEL
HcCIeIORaHII B BH/E OTIETOR.

HOIIK-4.3. ObpabaTeBacT 1
TpeICTaRIART 3KCIIePHMEHTANLHELS
IaHHELE, TOTYIeHHEIE B Pe3yIsTaTe
IT3MepeHH 1 HAOTIONeHHIL

*  3Haem:
- MeTOIH o0paboTKN 3KCIepHMeHTATBHEIX
JTaHHEIX,

e pueem:
- 06pabaTHBATE PE3YIBTATH HayIHO-
HCCIeIORATENBCKOH JeATeNEHOCTH,

*  gladeem:
- CTIOCOOHOCTRIO TIPeACTARIATE Pe3YIBTATEH
HCCIeIORAHMI B BHIE OTISTOR.

.

JHCIHIITHEA OTHOCHTCS K oOszaTenbmoil uvacTH Oioka bl

MecTo JHCITUIIJIMHBI B CTPYRTYpeE 00pa3oBaTeSIbHOI IPOrpaMMbl

«JIMCIIUTTHHBL  (MOIYIIHN )».

JHCIHIITHIA HeIOCPEACTBEHHO CBSI3aHA €O CISAVIOMUMHE TUCIHIUTHHAMU U npakTukamMu OOIL:
+ Jluneiinas aarebpa
* (dusmuka

* XuMHAA MaTepHaJIOB

* 06]_[[66 MaTepHaJIOBCACHHE H TECXHOJIOTHH MaTepHAJIOB

® MeTO,[[LI HCCJICNOBAHHWA H HCIIBITAHHA MAaTEPHAJIOB

. OuzHKa 1 XHMHSI MaTEePHAIIOB H TECXHOIOTHYCCKHX 1TPOIEeCcCOB

® MeTO,[[LI YIpaBJICHHA MOBEPXHOCTHEIMH CBOMCTBAMH MaTepHalioB

*  Marepuanibl HAHOTEXHOJIOTHI

*  MeTo/Ibl peHOBAIIMH H BTOPHYHOH HIepepalboTKH MaTepHalloB

. KOppOSHH, CTApCHHC H 34lIHTA MATECPHAJIOB.

3.

CTpyKRTYpa H cojep:RaHue JHCIHHILINHbI

O0mas TpyI0eMKOCTh JUCIHILTHHLI COCTABIACT 6 3aUeTHBIX eAHHHIT (216 9acoB).

3.1

3.1.1.

Bunsi yaedHo# padoThl B TPY10eMKOCTH

Ounas popma oOyUISHUI



No s KomiruecTrBo CemecTp Cemectp
By yueoHoli paGoThI
17411 4acoB 3 4
1 AYIUTOPHBIE 3AHATHA 126 72 54
B ToMm gncne:
1.1 | Jlekmun 36 18 18
1.2 | IlpakTHdeckre 3aHATHS - - -
1.3 | JlaGopaTopHbIe 3aHATHS 90 54 36
2 | CamMocTOoNITe/TLHAA padoTa 90 54 36
B ToMm gncne:
21 [loaroToBka K 1ab0paTOPHBIM 54 36 13
3AHSATHAM
2.2 | lloaroToBKa K dK3aMeHY 36 18 18
3 IIpomesxkyTouHAS ATTECTAITHS
Bager/mud. 3aveT/sK3aMeH DK3aAMEI SK3aMeH
Hroro 216 126 90
3.2 TeMaruvecknii IVIaH H3YYeHHA JTHCHHILIHHBI
TpyaoeMKoCTh, Yachl
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Tpermuii cemecmp
1 Pazgen 1. OCHOBEI XUMHUSCKOH 36 6 10 10
TEPMO/THHAMHKH.
2 Pazgen 2. MazoBbie paBHOBECUA H 2 4 24 24
VAICHHE O PACTBOPAX.
3 | Pazxen 3. PacTBOpPBI AJIEKTPOJIMTOR. 40 4 8 8
4 Paznen 4. XuMmudeckas KHHETHKA, 28 4 12 12
QotoxuMHuueckre peakiun. Katamis.
Hemeepmulii cemecmp
5 | Pazmen S. JlucriepCcHBIC CHCTEMEI. 8 4 - 4
6 Pazgen 6. Ouzuueckas XUHMHﬂ 30 6 12 12
TTOBEPXHOCTHBIX SBJICHUM.
7 Paznen 7. CpoiicTBa TUCIIEPCHBIX 26 4 12 10
CHCTEM.
3 Paznen 8. OTnencunie KMacchl 26 4 12 10
JACTISPCHBIX CHCTEM.
Hroro: 216 36 90 90




33 Conepxxanue JUCHHILIHHBI

Tpemuii cemecmp:

Paznen 1. OcHoBEI XMMHYECKOM TEPMOTHHAMMKH

OCHOBHBIC MMOHATHS TepPMOJIMHAMUKH: TerjioTa, paboTa, CHCTeMa, KIacCH(DHUKAITHS CBOMCTE
cuctembl. [lepeoe Havao TepmoiMHaMUKHA. PaboTa pasmuvHbIX NpoIileccoB. BHYTpeHHSsT SHEeprus.
Duranenud. 3akoH [ecca. 3aBucuMocTh TerioBoro 3dibekra peakiiud OT TeMmIlepaTypbl. 3aKoH
Kupxrodda. PapnopecHbie mnporeccel. Bropoe Hauano  TepMOJIMHAMHKH.  DHTPOIHS.
CratucTHueckasl HHTEpIpeTallus 2-T0 3aKOHAa TepMOAMHAMHKU. TpeThe Havado TepMOJIHUHAMHKH.
[loctynar Ilmamka. Pacuer abcomoTHOH  oSHTpomuH.  XapaKTepHCTHUSCKHE  (DYHKITHH.
TepMoguHaMHUUSCKHEe MOTSHITHATBI OJHeprua ['mbOca, omeprus ['empmronnma.  Kpurepun
CaMOIIPOUBBOJILHOTO TIPOTEKAHUS MPOIECCOB. XUMHUIECKOe PaBHOBECHE. XHMHUUYSCKHH MOTEHITHAIL
3akon AeficTBviomux Mace. M3oTepma, u3obapa U H30X0pa XUMHISCKOH peaKIIHH.

Paznen 2. PazoBbie pABHOBECHA M YYCHHE 0 PACTBOPAX

OTKpBITHIC CHCTSMBI. XHMHUYSCKHH MoTeHIUad. DazoBbie mpeppameHus. llpaswmo daz
['u66ca. JlnarpaMMbl COCTOSHHS OJHOKOMITOHCHTHBIX CHCTeM. Y paBHeHHe Kinaysnyca-Knameiipona.
PactBoppl. CrocoOBl BBIpasKeHHSI KOHIGHTPAIIMHM pacTBopa. J[BYXKOMIIOHSHTHBIE CHCTEMBI H
JHarpaMMbl UX coCTOsIHUSL. 3akoH Payns. Mneanbnble U peaiabHbie pacTBOpL. JleTyuecTs. JleTydecTs
pacTROpHUTeNeH H ¢¢ 3HAUMMOCTh. DOoywmockonusa. Kpruockonus. Ocmoc. Ileperonka pacTBopos.
Azeorponuble pactBophl. llomsrtme o guarpamMMax miaBkocTH. Tepummdeckuit anamms. Kpusbie
OXJIK/ICHHSL. Y BJIAKHAIONIHE, CMBIBOYHBIE, KJIGEBbIC PACTBOPBI, PACTBOPHI TUICHKOoOOpasoBaTenei.
MeTaimmueckue cruiaphl.

Paznen 3. PacTBOpBI 3JIeKTPOJIMTOR

Teopusti  osmekTpoMTHUecKoH — muccoruarmu.  Cmabple  saekTponutTsl.  KoHcTanTa
JUCCOIHAIMY. 3akoH pasbaBnenus OctTBaibaa. TeopHs CHIBHBIX 3JISKTposHTOB. MoHHas cuia
pacTRopa. MzoTommueckuii koaddumnuent. TepmogmHamMHueckas aKTHBHOCTL. pH pacTtROpoR
CHJILHBIX DJICKTPOIHTOB. Y IeHbHAs, MOJBSIPHASI U DKBUBAJICHTHAS MISKTPOIPOBOTHOCTH PACTBOPOB.
3aKoH He3aBUCUMOCTH JIBH:KeHHs HoHOB Konbpayina.

Pazpgen 4. XumMudeckast kMHeTURA. PoToxymvudeckue peakimi. Karasoms.

DaeMeHTapHbIC PEAKIIUH U DJISMEHTAPHBIC CTATUU CIOKHBIX peakuuil. OCHOBHOH MOCTYJIAT
dhopMaTbHOH KHHESTHKH. CKOPOCTh XUMHUSCKOH peakini. Bpemsa moaypacmaga. AKTHBHPOBAHHBIH
KOMIUICKC. Brusinue TeMmIepaTyphl Ha CKOpPOCTL peakUHH. llopsmok peakuiMu H MeETOOLI €ro
onpeAcncHus. DHTANLIHS H HDHTPONMS aKTHBAMH. llomsarHe o KUHeTHKe paJuKaIbHOH
NoJIUMepH3alliid (OCHOBHBIE CTaJIMU Tiporiecca). [IpHHITHI JUMHTHpYIOIIEH cTajuu. BingaHue
TeMIIepaTyphl Ha CKOPOCTh peakiuu. [IpuHiun keasucrarimoHapHocTH. KHHeTHKa reTeporeHHbIX
peaknmii (MU Py3HOHHOE TOPMOKEHWE, pABHOMOCTYIIHAS [OBEPXHOCTh, JIHMHTHpPYHOIEe
BenecTBo). ['eTeporennsie xuMuueckue peakiiui. Karamms. QoToXHMHUUYESCKHE PeaKI[UH.

Jemeepmbtii ceMecmy.

Paznen 1. [[icniepcHbIe cHCTEMBI

[IpuzHaKW JUCTIEPCHBIX CHCTEM: TeTePOTeHHOCThH W JIMCHepCcHOCTh. JlucnepcHas daza H
JIHCTIepCHOHHAs cpena. Knaccudukamus qucnepcHbiX cucteM. [IpuMeHeHHe THCTIEPCHBIX CHCTEM —
MeYATHBIC KPACKH, CYCIICH3HH, 30JTH, YMYJIBCHH, PACTBOPEI MOIUMEPOR H T.]I.



Paznen 2. duzmueckass XMMHS ITIOBEPXHOCTHBIX SABJIEHMIT

MexxMoNeKyJIsipHBIe  CBS3M M HOBEPXHOCTHas 5Heprus. IIOBepXHOCTHOe HaTsKEHHE.
DakTOphl, BJIUAIONKME HA TTOBEPXHOCTHOS HATSKEHHE., DKCIEPUMEHTAIBHBIC METO/IbI OIIPe/IeIeHHUs
HOBEPXHOCTHOTO HATSDKSHHSI Ha TPAHHUIe pasgesa JKUIKOCTL/Tas.

Buanl B XapakTepHCTHKH a1copOIHH. AlcopOnus Ha OXHOPOIHOH MOBEPXHOCTH. Y paBHeHH e
Jlearmiopa. Ypapuenue ['u66ca. llopepxunoctHast akTHBHOCTE. lparuio Hrokmo-Tpayode. YpapHenue
[TumKkoBcKoro. DKCIEPUMEHTANILHOE ONpPEIS/IeHHE TeOMEeTPHYSCKUX pazMepoB MosekyJbl ITADB.
HzoTepMsl afcopOIMK Ha HEOJHOPOIHON MOBEPXHOCTH. TeopHH IOJIUMOJCKY/LIpHON agcopOIiuu
[omstnm u BOT. OcCHOBHBIC XapaKTePHCTHKH afncopOeHTOB. AncopOnHs Ha TpaHHIE pacTBOp-
TBepAoe Teao. MosekymsipHas afcopOIMs H3 pPAcTBOPOB, BIHSHHE IPHPOALl afcopOeHTa,
PACTBOPHUTEII U PACTBOPSHI OO BelecTBA. AIcopOLHs H3 PACTRBOPOB MISKTPOIUTOB.

CwmaunBanue. YpapHenue HOura. Anresus. Koresus. Cessp paGoThl ajire3suu ¢ KpaeBhIM
yI1oM cMauuBanus. 'uapoduinzanus u rugpododu3ais NoBepXHOCTH.

Paznen 3. ColicTBa JUCTICPCHBIX CHCTEM

Hucniepcusie cucteMsbl. [loydeHne AUCIIEPCHBIX CHCTEM Pa3/IMYHBIMU MeTodaMH. OUHCTKA
JUCIIEPCHBIX CHCTEM.

MonekyJIsipHO-KHHETHUECKHE CBOHCTBA JIMCIIEPCHBIX CHCTEM: OPOYHOBCKOE JIBHIKEHHE,
Ce/IMMEH TalHs, T (PP y3HOHHO-CE/TUMEH TAIIHOHHOE paBHOBECHE. Ce/luMeHTalIMOHHAS
YCTOHYHUBOCTh. Ce/IMMEHTAIIHOHHBIH aHAITH3 CYCTIEH3HH.

DIeKTPOKHHETHUSCKHE siBJieHHs. OOpazoBaHne JIBOHHOTO 3JiekTpuueckoro cios (JIDC) Ha
rpanuiie pasieia ¢as. Crpoenue J[9C.

ArperaTupHasg YCTOHYHBOCTb H KOArVJIALHSA JUCIEPCHBIX cHCTeM. PakTophl arperaTHBHOM
YCTOMUMBOCTH. DJIGKTPOIMTHAS KOAaryysms JHo(GOOHBIX AHCIEPCHBIX CHCTEM, ¢ OCHOBHBIC
3aKOHOMEPHOCTH.

Peonoruueckue cpolicTRa AMCIEpCHBIX cucTeM. Buapl gedopmaruu. Peomorundeckue
MoJeNnH. Peostornueckre cBOHCTBA pealbHBIX Tell. THKcoTponus. PeomnekcHs.

Paznen 4. Orae/ibHbIE KIACCHI JUCTIEPCHBIX CHCTEM

Knaccuduxanuss u oOmasi xapaktepucruka [IAB. Munemnsipusie pacteopblr ITAB.
Comobumaanusl.

MukporeTeporeHHbIe CHCTEMBL: SMYJIbCHH, CYCIIEH3HH, IIOPOIIKH, IIEHB, a3po30JH. Ocobkle
CBOMCTBA JIMCIIEPCHBIX CHCTeM. MeTo/Ibl oMyUeHHs, cTabHIIM3AIMK U pa3pYIICHHUS.

PactBopbl BeICOKOMOJIEKYISIpHBIX coe/imHeHn (BMC) u ux xapaktepuctuku. Halyxanne u
pacteopenre BMC. Hapymenue yctoliunpocT pacteopoe BMC

3.4 Temarnka ceMHHAPCKHX/NMPAKTHYECKHUX U JIa00PaTOPHBIX 3aHATHI

3.4.1. CeMuHAPCKHS/TIPAKTHUCSCKHS 3aHATHS HE MPSAYCMOTPSHBI
3.4.2. JlabopaTopHbIe 3aHATHSI

No Ne  pazgena Tpvnao-
/T | AUCTTUTIIIMHBI Haumenoranue nalopaTopHeix paboT eMKOCTh
(4achl)
3-it cemecmp
1 Paszer 1. Oripe,ueneHHe TeILIOBOTO sdpdexra peaKIHH 4
HEUTPAIH3AIMH CHIBHOM KHCJIOTHI CHJILHBIM OCHOBAHHEM.
2 Pasen 1. Onpeaenctue TeIIOTH pACTROPEHHS XOPOIIO PACTBOPUMOH 4

COJIH.




OnpeneieHne TEIJIOTH PACTBOPEHHA ILUIOXO PACTBOPUMOMH

3 Paznen 1. 4
COJIH.
4 Paznen 2. Jlmarpamma IIaBKOCTH OMHAPHOH CHCTEMBL. 4
D Paznen 2. Juarpamma pacTBOPHMOCTH (PeHOI-BOA. 4
6 Pasesn 2 Hayuenne 3aBUCUMOCTH [aBJICHHS HACBINICHHOTO Tapa 4
' JKHJIKOCTH OT TeMIISPaTyphL
7 Pasesn 2 JuarpamMma  IUIABKOCTH — HEH30MOP(HO-KPHCTAIUTHYIO- 4
' M CA CHCTEMEL.
8 Pazpen 2. Kpunockomms. 4
9 Pazpen 2. DOVILTHOCKOTIHUSL. 4
10 Paznexn 3. ITorenumoMeTpHUeckHil MeTO)1 onpenesienns pH. 4
11 Paznen 3. Hzamepenue 2IeKTporpoBOIHOCTH AJIEKTPOJIMTOB. 4
12 Paznen 4. KuHernka MHBEpCHHM TPOCTHUKOBOTO caxapa. 4
13 Pazgen 4. KuneTnka pazjiokeHUd KOMILISKCHOTO OKcajlaTa MapraHiia. 4
Kunetnka pasmokeHHs THOCSPHOM KHCHOTHI: BJIMSHHS 4
14 Paznen 4. KOHITCHTpAIlHH PSarHPVIONIHX BEIMECTE Ha CKOPOCTh
pEeaKIHH.
Kunetnka pasiokeHHs THOCSPHOM KHCIOTHI: BIIHSHHE
15 Paznen 4. 4
TeMITepaTyphl HA CKOPOCTh PEaKIIHH.
4-it cemecmp
16 e OmnpejiefieHHe TOBEPXHOCTHOTO HATKEHHSA KHJIKOCTEH 4
' pasITUIHBIMHA METOAMHU.
OnpegelleHue OJIHOH MMOBEPXHOCTHOH DHEPrHU
17 | Pasgens. pe/leer P P 4
JKHJIKOCTEM.
Havaenne agcopbumu IIAB wa rpammne pazgena daz
18 | Pasaene. Y p p P ¢ 4
JKHAKOCTL-Tas.
Hzyuenne aacopOIuU H3 KHAKHX PAcTBOPOB Ha TREPIOM
19 Paznen 6. 4
afcopOeHTe.
Hcecaegopante pausanua 1IAB Ha cMauHpaHHS H afresHIO
20 Paznen 6. . 4
TBEP/IbIX TTOBEPXHOCTEH.
Ce/lMMeHTAIHOHHBIH aHaIn3 JUCTIEPCHOCTH
21 Pazpgen 7. 4
IpyOOIHCTISPCHBIX TTOPOTIKOB.
DnekTpodopeTHISCKOS oTpeIeIicHUE
22 Paznen 7. BIICKTPOKHHE THUECKOTO MTOTEHITHATIA. 4
Hayuenne KoaryJamuH W CTAOHIM3AIMH  THAPO3OJISI
23 Paznen 7. 4
ruapokcuaa xxesesa (110).
24 Paen OmnpenencHue cpeaHT O pazMepa YacTHIT MOTHARCISPCHOTO 4
' JaTekca TypOHIUMETPHIECKHM METOOM.
Heenegoranue peosIoTHUCCKUX CBOMCTE HLIOTOHOBCKHX H
25 Pazpgen 7. G 4
HEHBIOTOHOB CKHX KHIKOCTeRH.
26 Paznen 8. [TomyaeHue >MyJILCHH W H3YUCHHE HX CBOMCTB. 4
55 p % OnpenencHue KpUTHICSCKOH KOHIICHTPAITHH i
asliedl 5. MHICILTO00pAZ0BAHHS PA3THIHBIMH METOTaAMH.
Hcenegopanue KHHEeTHKH HaOyXaHus
28 Paznexn 8. 4

BBICOKOMOJICKYJISIPHLIX coeauucHuil (BMC).

3.5 Temarnka KypcoBBLIX MPOEKTOB (KYPCOBBLIX padoT)
Kypcoroit mpoekT (Kypcopasi padoTa) HE MPETYCMOTPEH.
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4. YueGHo-MeToAYeckoe 1 HHPOpMaIOHHOE ofecTieueHue

4.1 Hopmarusubie jokymMeHThl 0 ' OCTHI
I'OCT 8.417—2002 «l'ocynapcTBeHHas cucTeMa o0ecniedeHnsl eJIMHCTBA U3MepeHui. ETnHuIbI

BCJIMYHH>).

4.2  OcHoBHaf JuTepaTypa
Quzpdgeckas XUMHAS B IPUHTMSIHATCXHOJIOTHH: 9acTh 1: yuednoe mocodue / HU.I'. Pexye, B.IO.

Kontoxos, A.Il. Komgpatror. — MockBa: Mockopckut llommrex, 2019. — 122 c.
https://online.mospolvtech.ru/mod/data/view.php?d=127&rid=4398& filter= 1
Kazun, B. H. ®uznueckas xumusa: yueOHoe mocodue mimst Byzoe / B. H. Kazun, E. M. Ilmmce,

A. H. Pycakos. — 2-¢ uzn., ucnp. ¥ gon. — Mocksa: M3natensctpo I0paiit, 2024, — 182 ¢c. —
(Bricimee  obpazopanue). — ISBN 978-5-534-11119-4. —  Teker:  dBIeKTpOHHBIH  //
Ob6pazopateabHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/541891

Kyapsimepa, H. C. ®uznudeckas H KOMIOWAHAS XMMHS VUeOHHK M TNPAKTHKYM JJI1 BY3OB /
H. C. Kyapsimepa, JI. T'. bonnapepa. — 3-e uzn., nepepal. u qon. — Mocksa: HUzaatenscteo
Opaiit, 2024. — 452 ¢. — (Bricmiee obpazopanne). — ISBN 978-5-534-17490-8. — Texkcer:
BIICKTPOHHBIH /it OO6pazoBaTtenpHas naaThopma HOpaiir [catiT]. —

URL: https://urait.ru/beode/535669
Koiuton/iHasi XHMHS B TPHHTMEIHATEXHOJIOTHH: JadopaTopHblii npaktakym / coct.: B.IO.

Konroxoe, UL.T'. Pexyc, I'.H. Kyparnera. — Mockpa: Mockosckuii [Tommrex, 2023. — 1 CD-R. —
3arn. ¢ TaTYA.  dKkpaHa. —  Teker:  ssexkTpoHHeiid.  ISBN  978-5-2760-2814-9.
https://online.mospolvtech.ru/mod/data/view.php?d=127&rid=53 1 6& filter=1

4.3 JonoHUTeTLHAS JTHTEpaTypa
Ousznueckass XUMHS B TPHHTMSIHATSXHOJIOTHH: yueOHoO-MeTo[. mocodue. JlabopaTopHble
paboter / M.I'. Pekyce, C.1O. Jlepunmmn, 5. A. O6pyunnkora, B.1O. Kontoxos; Mock. roc. yH-T
nedaT UMeHH Meana @enoposa. — M.: MI'VII umenn Heana ®enopora, 2016. — 138 ¢.
Jamackun, b.B. Dnexktpoxumust: yuebHoe nocobue [DnexTponnsiii pecype] / B.b. Jlamackun,
O.A. Iletpuit, [ A. lupauna. — 3-¢ u3a., ucnp. — Daektpon. nan. — CII6.: Jlans, 2015, — 672 c.
I'enspman, M.H. Kommouanas xuvus / M. I'emsdman, O.B. Kopanepnu, B.II. FOctpaTos. —
Hzn. 3-e crepeotun. — CII6.: Jlans, 2005, — 332 ¢.
Opuapuxcoepr, JA.A. Kypc KoIoHIHOH XHUMHH: VUCOHHK [DaeKTpoHHBIH pecype] / LA
Opuapuxcdepr. — 4-¢ H3., UCTIP. | TOIL — DnekTpoH. gad. — CII6.: Jlans, 2010. — 416 .
Komnonanas xumust: madopatopHbie padoThI IS CTYASHTOB, o0ydaromuxces mo cmet. 261202.65
— "Texnomorust mosurpadpuieckoro mpouzpogacTea”, 261201.65 — "Texmomorus u guU3alH
YIAaKOBOUHOTO TIpoH3BoACTBAa" / M-Bo oOpazopanus W Hayku P®, Demep. areHTCTBO IO
obpazosanmio, MI'VII; coct. JLII. 3umenxona, B.1O. Kontoxos. — M.: MI'VIL, 2007. — 159 ¢.

4.4  DaekTpoHHBIe 00pa3oBaTeILHLIE PecypChl
DnexTpoHHbIH Kypc https://online.mospolytech.ru/course/view.php?id=7273

DnekTpoHHBIH Kypc hitps://online.mospolytech.ru/course/view.php?1d=8578

4.5 JluneH3sHoHHOe H CBOOOJHO PAacCIpocTpaHsieMoe PO PAMMHOe

obecrievYeHmne

1.

[Iporpammusie npoaykTel Microsoft Office.
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4.6 CoBpemennbie mpodeccHoNATHALIC 2351 JTaHABIX H HH(poOpMATTHOAHbIe
CIIPABOYHbIE CHCTEMBI
1. EquHoe okHO JocTyma K o0pazoeaTenbHBIM — pecypcam  DefepanbHBIH - HOpTan
http://window.edu.ru
KommbroTepHbie HH(OPMAITHOHHO-TIPABOBEIE CHCTEMBI «KoHcyneTanT»

b

http://www.consultant.ru, «apanT» http://www.garant.ru.

OduimmanbHbIE HHTEpHET-TIOpTA NIpaBoBod nHbopMaluu http://pravo.gov.ru.
Hayunas ssextponnas 6ubimoteka http://www.elibrary.ru

9BC Kpaiit» hitps://urait.ru

IBC Jaus https://e.Janbook.com

o kW

S, MarepuajibHo-TeXHHYeCKoe obeciieueHue

1. JlekumoHHble ayauTopuH oOmero ¢oHaa, OCHallleHHble Y4YeOHOH MeOeiblo, JIOCKOH,
HEPEHOCHBIM/ CTAITHOHAPHBIM KOMITBKTEPOM H IIPOSKTOPOM.

2. JlaGopaTopHble paGoThl BBINOJHAKTCA B ClHeNHATU3HpOBaHHOW Jnabopatopun Ne 1308,
OCHAI[EHHOH COOTBETCTBYIOIIMMH MNpHOOpPaMH H 00OpYIOBAHHEM: CpeACcTBAMH XHMHYSCKOTO
aHaJIA3a, BRITSDKHON BEHTH/UILHEH, AHATMTHYECKAMHE BECaMH, MeNIaJIKaMH, BAKYYMHBIMU HacOCaMHU
u ap. Habop nHeoOxogumoro oGopyA0BaHHsS U pearcHTOB 00ecleUHBaeT BORMOIKHOCTE PeaIu3allui
nabopaTopHbIX paboT, TpeaycMOTpeHHbIX mnporpammoi (Qotokonopumerp — KOK-3; nabop
XHMHYECKOH ITOCY/Ibl H PEaKTHBOB; INTATHELI, Bechl TexHH4YeckHe — BT-500; pecrl aHaMTHYECKHE
BJI -200; TopcHoHHBIE BeChl;, KOJIGOHATPEBATEIH;, MEIIAJIKH € SJISKTPHUSCKHM IIPHBOJIOM; TEPMOMETP
PTYTHBIH M KOHTAKTHBLIH; mpubop I ONpedeNeHHs KpaeBoro yIja CMAadMBaHMSA, TepMOCTaT,
acTIHPaTOPBI; MAaHOMeETpHI; Ipubop Pebunaepa, npudop A/ MOCTPOCHHS THATPAMMEI IJTABKOCTH).
3. KommbroTepHbIH KJIACC JJIS CaMOCTOATEIILHON paboThl 00yUatONUXCs.

6. MeToan4yeckne peKoMeH1alun

MeTtoauka mnpemogapaHus JUCOHIUIAHBEL «(PU3AUecKad, KOJJIOMIHAS XHMHS H OCHOBBI
SSKTPOXUMHMY» M pEajiM3allMsd KOMIIGTCHTHOCTHOTO TOAXOAa B H3JIOKCHHH H  BOCIPHUITHH
MaTepHaJla TIPeyCMATPUBAST HWCIHOJB30BAHHE CISIYIONHX AKTHBHBIX M HWHTEPAKTHUBHBLIX (dopMm
MPORSACHHS TPYIIMOBLIX, HHIUBHAYAILHBIX aVIUTOPHLIX 3aHATHH B COUCTAHHH ¢ BHEAYJUTOPHOH
padoToii ¢ 11eIb10 (POPMHUPOBAHUS U PASBHTHS MPOdecCHOHATLHBIX HABBIKOR 00yUAIOIIHXCS:

— TpPOBeJeHHE 3aHATHH JEKIIMOHHOT'O THIIA;
— TMOJArOTOBKA K BBIMOJHSHHIO JaOOPAaTOPHBIX paboT;
— OpraHMzaIusd W TPOBEACHHE TEKYIIETo KOHTPOJSA 3HAHMH oOydaromuxcsi B Gopme

TECTHPOBAHHS.

[Ipu npoeefeHUH JNEKITHOHHBIX W JAOOPATOPHBIX 3aHATHH, TeKYIIeH W TMPOMEKYTOUHOH
aTTeCTAllMU 110 JUCHUIUIMHE «Du3uueckas, KOUIOHJHAS XUMHS H OCHOBBI DICKTPOXHMHH »
IeIeco00pa3Ho HCIIOIL30BATE CIASAVIONHE 00pazoBaTSILHBIC TEXHOIOTHH:

1. llpomeaypsl TeKYIIETO KOHTPOJS MO AUCIHHILIHHE «DHUMYecKas, KOJUTOHAHAS XHUMHA H
OCHOBBI BJISKTPOXUMHHY» JIONYCKAeTCH MPOBOANUTE B (opMe OGIAHKOBOTO HJIM KOMIBKTEPHOTO
TECTHPOBAHUS.

2. IlpoBenenue psijla JEKIMOHHBIX 3aHATHH, cojepKamuX TaOJHMIbl U PUCYHKH B KauecTBe
HILTIOCTPAIMA paccMaTpHBASMOTO MaTepHaia, HCOOXOMUMO OCYIISCTBIIATE ¢ HCIOIb30BAHHEM
CIaMI0B, MOATOTORJCHHLIX B mporpamMme Microsoft Power Point.
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6.1 Meroauveckne pekoMeHJalHH /I IperiojgaBarTe/isi [0 OPraHH3ALHNH
o0yueHHsN

Janneiii pazgen wHactosmed pabodel IporpaMMBI IIpefHa’HAuYeH I HaUHHAIOMMX
npeno/lapatesied U ClelHAIIMCTOR-TIPAKTHKOB, HE HMEKOIMX OIBITA IIPEo/IaBaTelIbcKoi paboThl.

Juciuiumba  «Duzndeckas, KOJUIOHJHAs XUMHS W OCHOBBI DJISKTPOXMMHH» SABJIASTCA
JIMCIUIUIHHOH, YacTHIHO GopMHUpYroleHd vy obyuaromuxcs odmenpodecCHOHAIIBHBIE KOMITETEHITHH
OIIK-1 u OIIK-4. B yclnoBHsIX KOHCTPYHpPOBAHHA 0Opa3OBATe/NLHBIX CHCTEM Ha TIPHHIIAIIAX
KOMIIETEHTHOCTHOTO IIOJX0Ja IPOH30MUIO KOHIENTyal bHOE H3MEHEHHE pPOJIM MpenoAaBaTell,
KOTOpBIH, HAPSIAY ¢ TPAJUITHOHHON POJIbIo HOCHTENI 3HAHHH, BLINOIHICT (PYHKIHIO opranu3aTopa
HAYYHO-IIOHCKOBOH paboTel o0yuarolierocs, KOHCYJIbTaHTa B IIpolle/lypax Bbibopa, oOpaboTKH H
HHTepHpeTallud HHpOpPMAIMH, HeOOXOJHMMOH JUIS [PAKTHYECKOro JIGHCTBHS H JIalbHEHIIEro
Pa3BUTHSA, YTO JOJLKHO 00s3aTEJIbHO YUHTHIBATLCS IIPH 1IPOBE/ISHHH JIEKIIHOHHBIX H JIAGOPATOPHBIX
3aHATHH TT0 TUCTIUIUTHHE « DH3HUecKas], KOJTOHTHAS XUMHS H OCHOBBI DICKTPOXMMHH ».

[Ipenolapanie TeOpETHUSCKOTO (JISKIIMOHHOTO) MaTepHala 1o JIMCHHIIMHe « Duznueckast,
KOJIJIOWJHASL XHMHA U OCHOBBI YJIEKTPOXHMHUMY» OCYIECTBIIISTCSA Ha OCHOBE MEXKIHCIHILIMHAPHON
HHTErpallHH M YEeTKHX MEXK/MCIMIUIMHAPDHBIX CBsizeH B paMKax oOpazoBaTelIbHOH NporpamMmbl W
yueOHOro T1aHa 1o HarnpapiieHHo 22.03.01 MaTtepuanoee/jeHue H TEXHOJIOTHH MATEPHATIOB.

[MogpobHoe cojep:KaHHe OT/ICJIBHBIX Pa3/lesioB JIMCUMILIMHBL «PH3HYecKast, KOJUIOHW/HAs
XHMHS U OCHOBBI DJICKTPOXHMHUH paccMaTpUBaeTes B 1.4 pabouei mporpaMMeL.

IIpumMepHBIe BapHAHTEI TECTOBLIX 3a/JaHUH /UL TeKYIIEro KOHTPOJI, IIepeueHb BOIIPOCOB K
SK2aMeHaM, a TAKiKe IPHUMephI DK3aMEHAITHOHHBIX OUJICTOR 110 THCIUILIMHE IIPECTABICHBI B COCTARES
@OC no puciurumHe B 11.7 pabouel NporpaMMel.

[TepeueHr OCHOBHOH H JIONOJHHMTSJILHOH JIMTEPATYPhl W HOPMATHBHBIX JIOKYMEHTOR,
HeoOXO/IMMBIX B XOJI¢ NPEIo/laBaHu JIMCIUIUIMHEL « DU3HuecKas, KOJUIOM/IHAs XHMHSA H OCHOBBI
MISKTPOXMMHHUY IpHBeAeH B .4 HacTosdmeH pabouelt mporpammebl. llpemopamaTemo ciemyer
OPHEHTHPOBAThH OO VUAKOIHUXCS Ha HCIIOIB30BAHUE IIPH MO/ITOTOBKE K IIPOMEKYTOUYHOH aTTeCTalliH
OPUTHHAJILHOH BEPCHH HOPMATHBHBIX JIOKYMEHTOR, JISHCTBYIOIMUX B HACTOAIIEE BPEMSs.

6.2 MeToauveckne YKa3aHHs /151 00yUAFOIIHXCS 10 OCBOCHHIO THCITHILTHHBI

[lomyuenue yrayOJeHHBIX 3HAHHH 110 JHCHHIUIHHE JOCTHTASTCI 3a CUST aKTHBHOM
CcaMOCTOATEJIbHOH paloThl o0yuaromuxcsa. BeiaensieMble dachl Iefiecoo0pazHo HCIOIL30BATh I
3HAKOMCTBA ¢ YUeOHOH W HAyUHOH JHUTepaTypoH Mo mpodieMaM MUCIHILTHHLI, aHAIH3a HAYIHBIX
KOHIIETIITHH.

B paMkax JUCITHILIHHBI MIPETYCMOTPEHEI pa3IHIHbIC (DOPMBI KOHTPOJIS YPORHS TOCTHKCHHS
00YYAIOIIHMHCS 3asIBJICHHBIX HHIHKATOPOB OCBOCHHA KOMITCTCHIIHH . DopMa TeKYIIETO KOHTPOJIT —
aKTHBHas paboTa Ha JabOPaTOPHLIX 3aHATHAX, TeCTHpoBaHHe. DOopMOH MPOMEKYTOTHOTO KOHTPOJIA
10 JIAHHOW JTUCITHILJIMHE SIBJISIETCS HK3AMEH, B XO/Ie KOTOPOTO OIEHHUBAESTCS YPOBEHb JIOCTHKECHHS
00YUArOIIIUMHUCS 3asiBJICHHBIX HHIMKATOPOB OCBOSHHS KOMITETSHITHH.

MeToaHUYeCKHE VKA3AHHS 110 OCBOSHHIO JTHCIIHILIHHBL

JICKITHOHHBIE 3aHATHS TPOBOAATCA B COOTBETCTBHM ¢ COASPIKAHHEM HAcToAmeH paboucH
IPOTPaMMEBI B IPSACTABISIOT Co00H M3NOKCHHE TCOPSTHISCKHAX OCHOB JUCITHILTHHEL

[locemenne NeKIHOHHBIX 3aHATHH SBIAeTCA 00I3aTEILHEBIM.

KoHcniekTHpoBaHHe JIGKITHOHHOTO MaTepHAJIa JIONYCKaeTcs KaK IHChMEHHBIM, Tak H
KOMITBIOTEPHBIM CIIOCOGOM.

PeryndpHoe moBTopeHHe MaTepHalia KOHCTIEKTOB JISKITUH 110 KaxKJAOMY paszjey B paMKax
MOATOTOBKH K TEKVIIMM (opMaM aTTeCTAIllUH IO JUCHUILIAHE SABJSICTCA OJHHM H3 BaXKHSHIMHX
BHIOB CaMOCTOATSILHOH paboThl CTYACHTA B TCUCHHUE CEMECTpa, HCOOXOTUMOH IJI KAUeCTBSHHOM
MOJATOTOBKH K MPOMEIKYTOUHON aTTSCTAIHH TIO TUCIHILIHHE.

[Iporegenne TabopaTOPHLIX 3aHATHH MO JUCHHUIUIHHE « OU3HUSCKas), KOJTOUAHAS XUMHUS H
OCHOBBI WICKTPOXUMHH» OCYIISCTRIIICTCA B CIASAVIOMEX popMax:

—  BBIIIOJHEHHE DKCIIEPUMEHTAJILHOH YacTH JJabopaTopHoil paboTsl;
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— MpoBeeHHE HeoOXOIUMBIX pacueToB U IOCTPOSHHE IPa(hUKOB;
— otopmicHHE MabopaTopHOH paboThl B 1ad0paTOPHOH TeTpaIH,
— HallMcaHuWe BhIBOjIa K JaGopaTopHo# paboTe.
Iocemenne 1ad0opaTOPHLIX 3aHATHH U AKTUBHOE YIACTHE B HUX SIBJBIETCS 00SI3aTeIBLHLIM.
IlogroToBka Kk JaOOpaTOPHBIM RAaHATHAM OO0s3aTeILHO BKIIOYACT B ceds H3ydeHHE
KOHCIIEKTOB JISKIIHOHHOI'O MaTepHalla W PEeKOMEHOBAHHOH JIMTepaTypbl I aJIeKBATHOIO
HOHUMAHHA TEOPETHUECKHX OCHOB J1abopaTOpHBIX paloT, 3alUIAHHPOBAHHBIX IIpelo/laBaTelieM Ha
KOHKPETHBIE 3aHATHSL.
MeTtoauueckie VKazaHWs [0 BLINOJAHSHHWIO  Pa3iIUYHLIX  GopM  BHeayAHTOPHOH
CaMoCTOATEILHON PabOTHL
Hzvaenne OCHOBHOM M JIONOJHHTESIBLHOH JIATEPATYpHl 110 JHCIHMIUIMHE IIPOBOIHTCS
PeryasipHO B COOTBETCTBHM ¢ IPUBSACHHBIMH B pabouei IporpaMme peKOMEHIAIMSIMH IS
HOATOTOBKY K [IPOMEKYTOUHOH aTTecTalluy 110 JUCHHIUIMHE « DH3UYecKast, KOJUIOHHA XHMUS U
OCHOBBI D3JICKTPOXUMHH». CIIHCOK OCHOBHOH MW JIOTIOJNIHHTEIBHOH JIMTEpaTyphl MO JIHCIUTIIMHE
npuBe/ieH B 1.4 HACTOsIIeH paboUueld pOTrpaMMEI.
MeTtoauueckne VKazaHHs IO NMOJrOTOBKE K NPOMEKYTOUHOH aTTecTalliy
ITpomerkyTogHas aTTecTallysl 0 JUCHHILIHHE « PU3HYecKast, KOJUIOMIHAS XUMHUSA U OCHOBBI
MIEKTPOXHMHUY MPOXOTUT B hopMe dKk3aMeHa. lIpHMepHEBIH NMepeueHb BOIPOCOB K HK3aMEHy IIO
JUcHIuMHe « Du3HuecKkas, KOJJIOW/HAS XUMHS H OCHOBBI BJIEKTPOXHMHHY» H KPHTEPHH OlLICHKH
oTBeTa 0OYHANIIErocss Ha SK3aMeHe ¢ IeJIbI0 OLECHKH JOCTHXKEHHS 3asiBJICHHBIX HHIMKATOPOB
chOpMHPOBAHHOCTH KOMIIETeHIIMM Tipupenenbl B coctape OOC mno jucnuiimae B 1.7 pabouei
IIpOTPaMMBL.
OO6yuaromuiics JoMycKaeTes K IPOMeKYTOUHOH aTTeCcTallMK 10 JUCIIHILIHHE HE3aBUCHMO OT
Pe3yJILTATOB TEKYIIECT 0 KOHTPOJIS.

7. @oH,1 OIICHOYHBIX CPE/ICTR

7.1  MeToabl KOHTPOJISI H OIeHABAHUS Pe3y/IbTATOB 00yUYeHH

ChopMHEpPOBAHHOCTL KOMIIETEHITHH TIPH H3YUSHUH JUCITHTUTHHBI OTIPEIeNIFeTCS OCPEICTBOM
OIEHKH COOTBETCTBHS OTBETOB W/HIIM BBITIOJHEHHS 3aJ]aHUH 3asBJICHHBIM HHIHKATOPAM B paMKax
MEPOTIPHATHH TEKVINETO KOHTPOJI H IPOMEKYTOUHOH aTTecTAlllH (DK3aMeHa).

7.2  Illkaia m KpUTepHH OIeHABAHUSA Pe3yIbTATOB 00yUYeHHUS

7.2.1. KpuTepun olleHKH OTBETA HA K3aMeHe

(popmupopanue kommetenmui OIIK-1, OIIK-4)

«S» (oTimMuHO): O0YUYAOIIHHCH JIeMOHCTPHPYET CHCTEMHBIE TEOpPETHUSCKHE 3HAHHMS,
NpaKTHYSCKHE HABBIKH, BJIAJ[eeT TEPMHHAMM, J(eaeT apryYMEHTHPOBAHHbIE BLIBOJILI U 0000NIeHH,
NPUBO/IHT TIPUMEpPBI, TTOKa3bIBaeT CBOOO/IHOE BIIAJ[eHHE MOHOJOTHYECKOH pedbio W clocoOHOCTh
OLICTPO pearupoRaTh HA YTOUHSIIONIHE BOIPOCHL.

O6vuaromuiicsa Ha BRICOKOM YPOBHE BIIA/ICET:

CMOCOOHOCTRIO  MOJSIHPOBAThL OCHOBHBIC TeXHOJIOTHUSCKHE TIPOISCCHl  CO3JaHUsl H
obpabotku matepuasios (MOITK-1.1);

coCcOOHOCTBIO  MCTOJB30BATH OCHOBHBIE 3aKOHBI ©CTECTBEHHOHAYYHBIX 3HAHHH B
npodeccuonansHol jestenbHocT (MOITK-1.2);

3HAHHEM CTAHAAPTHOTO 000pyI0oBaHHS, IpHOOpoB M MaTepranos (MOIIK-4.1);

CMOCOOHOCTRIO TMPHUMEHATH O0OpPYIOBaHHE W METOJAMKH TPOBSASHHS W3MEpeHHH U
HaOMIoNeHHH B chepe npodeccronanbHol AeareabaocTH (MOIIK-4.2);

CTIOCOOHOCTRIO MPE/ICTABISA T pe3yJIbTaThl HeCHeIoBaHuH B BUe oTdaeToR (MOITK-4.3).

«» (xopomio): oOydaromuiics IESMOHCTPUPYET TIPOUYHBIC TEOPETHUSCKUE 32HAHUA,
NpaKTHYSCKHE HABBIKH, BJIAJIeeT TSPMHUHAMHE, [e1aeT apTryMEHTHPOBAHHBIC BBHIBOILI U 000OIIeHUS,
IPUBO/IHT TPUMEPHI, MOKasbiBaeT CBOOOMHOE BIAJeHHE MOHOJIOTHUYECKOH peublo, HO TIpH DTOM
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JleNaeT HECYNIECTBEeHHble OMMUOKH, KOTOpbie OBICTPO HCHPABISIET CAMOCTOATELHO WIJIH TIpH
HE3HAUYHTEILHON KOPPEKIHH MperogaBaTeseM.

OOVYYaOITHHCS XOPOIIO BlIAICeT:

CIOCOOHOCTRIO MOJICIHPOBAThL OCHOBHBIC TeXHOJIOTHUSCKHE TIPOISCChl  CO3JaHusl H
obpabotku matepuasios (MOIIK-1.1);

CHocOOHOCTBID  HMCTOJB30BATh  OCHOBHBIE 3aKOHBI ©CTECTBEHHOHAYUHBIX 3HAHWUH B
npodeccuonansroi nesrenpHoctd (MOITK-1.2);

3HAHHUEM CTAHAAPTHOTO 000opydoBaHuA, IpudopoB H MaTepuaios (MOIIK-4.1);

CIOCOOHOCTRIO TPUMEHATHL 00OpYIOBaHME M METOMHMKM IPOBSACHUS W3MESpeHHH H
HaOMoneHuH B chepe npodeccronanbHol AeareapHocTH (M OIIK-4.2);

cHoCcOOHOCTBIO TIPE/ICTABIISATEH PE3YJIbTaTh Hccieoranui B /e oTueToB (MOIIK-4.3).

«3» (YIOBJIECTBOPHTEJIHBHO): 00YYAIOMUNC JeMOHCTPUPYET HerJyOOKHe TeOopeTHUSCKHE
3HAHUA, TpospisieT ciaabo chOpMHpOBaHHBIC HABBIKM aHAJIM3a SIBJICHHH W TIPOIECCOB,
HEIOCTATOTHOE YMEHHE JIeNIATh apIYMEHTHPOBAHHBIE BBIBO/IBI H IIPUBO/IHTH TIPHMEPHI, TIOKa3bIBACST
HETOCTATOUHO CBOOOAHOS BJIAJCHHE MOHOJOTHUSCKOH peublo, TePMHHAMH, JOTHYHOCTHIO H
HOCTISIOBATSILHOCTRIO M3JIOMKCHHA, [Ie7laeT OIMUOKH, KOTOpBIE MOMKeT HCMPAaBHTH TOJLKO TIPH
KOPPEeKITHH TPero/iapaTelieM.

OO0yuaroIuics Ha YAOBJISTBOPHTEIILHOM YPOBHE BIIAJIeeT!

CHOCOOHOCTBIO  MOJICTTHPOBATh OCHOBHBIE TEXHOJOTHUYSCKHE TIPOIECChl CO3JaHUS U
obpadotku Matepuanos (MOIIK-1.1);

CMOCOOHOCTRIO HCHOIB30BATH OCHOBHBIC 3aKOHBI ©CTSCTBEHHOHAYUHBIX 3HAHHH B
npodeccuonansHoi nestenpHoctH (MOIIK-1.2);

3HAHWEM CTaHAApTHOTO obopyaoBanud, npubopos u Matepuanos (MOIIK-4.1);

CHOCOOHOCTBIO TIPUMEHATH O0OPY/IOBAHHE MW METOJIMKH [POBEJASHHUS H3MEpPEeHHH H
Habmonennit B cdepe npodeccuonanbaol AearensHocTd (MOIIK-4.2);

CHOCOOHOCTRIO IIPEICTARISITE PE3YILTATHI HoCHAeTOBAaHUH B BUAe oTueToR (MOIIK-4.3).

«2» (HeYTOBJIETBOPUTEJILHO): O0YUAKIIHKICH JEMOHCTPUPYET HE3HAHHE TEOPETHUSCKHX
OCHOB TIpeMeTa, OTCYTCTBHE TPAKTHUSCKHX HABLIKOB, HE YMEET JIeJIaTh apryMEHTHPOBAaHHbBIE
BBIBO/IbI H IPHBOIUTE IPHMEPHL, MOKas3bIBaeT claboe BllaIeHHEe MOHOJIOTHUSCKOH peublo, He BaaeeT
TePMUHAMH, TPOSBIACT OTCYTCTBHE JIOTMUHOCTH M IOCHEAOBATSILHOCTH H3JIOKSHHSL, [eNIaeT
OITHOKH, KOTOPBIC HE MOIKET HCIIPABHTH JTA3KE TIPH KOPPEKITHH TpEMmofaBaTesieM, OTKa3hIBACTCS
0TBEYATh HA JOIOJIHUTEILHBIC BOPOCHL.

OO0yYYarOIIHHCS HE BJIACET:

CHOCOOHOCTBIO  MOJICTTHPOBATh OCHOBHBIE TEXHOJOTHUYSCKHE TIPOIECChl CO3JaHUS U
obpadotku Matepuanos (MOIIK-1.1);

CMOCOOHOCTRIO HCHOIB30BATH OCHOBHBIC 3aKOHBI ©CTSCTBEHHOHAYUHBIX 3HAHHH B
npodeccuonansHoi nestenpHoctH (MOIIK-1.2);

3HAHWEM CTaHAApTHOTO obopyaoBaHud, npudopor u matepuanos (MOIIK-4.1);

CHOCOOHOCTBIO TIPUMEHATH O0OPY/IOBAHHE MW METOJIMKH [POBEJASHHUS H3MEpPEeHHH H
Habmonennit B cdepe npodeccuonanbaol AearensHocTd (MOIIK-4.2);

CHOCOOHOCTRIO IIPEICTARISITE PE3YILTATEI HCCIeAoRaHHH B BHAe oTueToB (MOIIK-4.3).

7.2.2. KpuTepHH olieHKH padoThI 00YYAIONIET 0CS HA JTA00PATOPHBIX 3aHATHAX
(popmupopanue kommeTeHmui OIIK-1, OIIK-4)

«5» (oT/mMuHO): o0VYAIOIUHCA aKTHBHO padoTaa Ha JabopaTOpHBIX 3aHSATHIX, BBHIMOIHHI H
ohopMHIT 3alJIAHHPOBAHHBIE NadopaTopHble paboThl, WeTKo U ©Oe3 omHOOK OTBETHJ Ha BCe
KOHTPOJILHBIC BOMPOCHL

OO0yuaroIuics Ha BHICOKOM YPOBHE BJIa/IeeT:

crIocoOHOCTRIO K CHCTeMaTH3aIuH B 0000menno peayibTatop padotel (MOIIK-1.1);

CHOCOOHOCTRIO TIPEICTARIISITE PE3YILTATEI HCCIeAOBaHHH B BHe oTueToB ( MOIIK-1.2);

3HAHWEM CTaHAapTHOTO obopyaoBanud, npubopos H Matepranos (MOIIK-4.1);
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cnocoOHOCTHIO BHIOUPATEH CPe/ICTBA U3MEPEeHHH, HCIILITAHHH M KOHTPOJIA KaUecTBa MaTepHaJIOB
JUUIST peIeHHs KOHKPETHBIX 3a7a4 mpodeccHoHaIbHOH neateapHocTH (MOIIK-4.2);

CIOCOOHOCTRIO 00pabaThIBaTh PeYILTAThH HAYIHO - HCCISTOBATEILCKOH nestenpHocTr (MOITK-
4.3).

«4» (xopomio): oOydarOIHHCH MOCTATOYHO aKTHBHO padoTasi Ha NAaCOpaTOPHBIX 3aHSITHSIX,
BBITIOJTHUJI U OOPMHIT ¢ HE3HAYHTEIBHBIMH KOPPEKTHPVYIOINTHMH 3aMEUaHUsAMH TIperno/lapaTe i
3alJIaHUPOBAHHLIE JladopaTopHbie paboThl, ¢ HE3HAUMTENILHBIMH 3aMEUYaHHMSIMH [pernoJapaTeis
OTBETHJI HA BCEe KOHTPOJbHBIE BOIIPOCHL.

OOYYaROITHHECS XOPOIIO BJIAISCT:

CIOCOOHOCTRIO K CHCTEMATH3AIIHN H 0000MeH 0 pe3y IbTaToB padotel (MOIIK-1.1);

cocoOHOCTBIO TIPE/ICTABIATE PE3YJILTaThl HcclieoranHui B BH/Ie oTueToB (MOIIK-1.2);

3HAHWUEM CTaHAApTHOTO obopyaoBanud, npubopos ¥ MaTepraios (MOIIK-4.1);

cnocoOHOCTHIO BBIOUPATH CPe/ICTBA U3MEPEHHH, HCIILITAHWH M KOHTPOJIA KaUecTBa MaTepHaJIOB
JUTS pellieHrusd KOHKPETHBIX 3a71a4 npodeccronanbHoM JgearensHocTd (MOITK-4.2);

CIOCOOHOCTRIO 00pabaThIBaTh PeRYILTATH HAYIHO - HCCISTOBATEILCKOH nestenproctr (MOIIK-
4.3).

«3» (YIOBJIETBOPUTENILHO): OOYUAROIIMHCS BBIMOJHUI W OQOpPMHI ¢ CYIECTBEHHBIMH
KOPPEKTHPYIOIMUMH 3aMEUaHUsIMU TIperojapaTelisi 3allaHUpOBaHHbIe JiabopaTopHble palboThI,
OTBETHJI HA BCE KOHTPOJBHBIE BOIPOCH] ¢ 3aMEeYaAHHAMH.

OOYYaFOITHHCS IUTOXO BIAJCET:

CIOCOOHOCTRIO K CHCTEMATH3AIMH H 0000IIeHHIO pe3yabTaToB padoTel (MOIIK-1.1);

CHOCOOHOCTRIO TIPEICTARISITE PE3YILTATEI HCCIeAoBaHuH B BHAe oTueToB (MOIIK-1.2);

3HAHWEM CTaHAapTHOTO obopyaosanud, npubopos H Matepuanos (MOIIK-4.1);

cocoOHOCTHIO BHIOUPATH CPE/ICTBA U3MEPEHHH, HCITLITAHWH M KOHTP OJI KauecTBa MaTepHAJIOB
JUTST pellieHrud KOHKPETHBIX 3a/1a4 npodeccnonHanbHoM JgesrensHocTd (MOIIK-4.2);

CIOCOOHOCTRIO 00pabaThIBaTh PEYILTATH HAYIHO - HCCISTOBATEILCKOH nestenprocTr (MOIIK-
4.3).

«2» (HeyIOBJIETBOPUTEILHO): 00yJatonuics He BBIMOIHWI, He O()OPMHII WIH HENPaBHUIIBHO
BBIMIOJTHHAN B o(hOpMEI TIPSAYCMOTPeHHLBIE JabopaTopHble paboThl, HE OTBETHJ Ha KOHTPONLHBIS
BOTIPOCHI MJIH OTBETHJI ¢ OIIHOKAMH.

OO0yUaroIHKCs He BJIafeeT:

CHOCOOHOCTRIO K CHCTEMAaTH3AIMH H 0000MeH 0 pe3y bTaToB padotel (MOIIK-1.1);

CIOCOOHOCTRIO TIPEICTARIITE PE3YILTATEI HCCHSTOBAHUH B BUAe oTueToR (MOIIK-1.2);

3HAHWEM CTaHAapTHOTO obopyaosanud, npubopos u Matepuanos (MOIIK-4.1);

CIOcOOHOCTRIO BLIOHpATEH CPICTBA H3MEPSHUH, HCIBITAHUN M KOHTPOJIS KA4eCTBA MATSPHUATIOR
JUUIST peIieHHs KOHKPETHBIX 3a7a4 nmpodeccHoHanbHoM AearensHocT (MOIIK-4.2);

CIOCOOHOCTRIO 00pabaThIBaTh PeYILTATH HAYIHO - HCCISTOBATEILCKOH nestenpHocTr (MOIIK-
4.3).

7.2.3. KpuTepun ol1eHKH TeCTUPOBAHUA
(popmupopanune kommnetenimii OIIK-1, OIIK-4)
TecTHpoBaHHEe OIEHHBACTCH B COOTBETCTBHMH € MPOIEHTOM INPABHJIBHBIX OTBETOB, JIAHHBIX
00YYarOIIMUMCS HA BOTIPOCHI TECTA.
CrangapTHas IDKajJa COOTBSTCTBHSI Pe3VIBTATOR TECTHPOBAHMS BLICTABISIEMON OalUThHOM
OLICHKE:
—  «OTJIMYHO» - CBBIIIE 85% MPaBUJILHBEIX OTBETOB;
— «xopomo» - ot 70,1% no 85% npaBUIILHBIX OTBETOB;
—  «YIOBJICTBOPUTENBHO» - 0T 533,1% no 70% npaBUILHBIX OTBETOR;
— ot 0 g0 55% NpaBHJILHBIX OTEETOR — «HEYOBJIETBOPHTEILHO?
«S» (OT/IMYHO): TeCTUPYEMBIH JeMOHCTPUPYET CHCTEMHBIE TeOPETHYESCKHE 3HAHMS, BJAJeeT
TePMHHAMH H 00JIaJ]aeT COCOOHOCTHIO OBICTPO PeardpoBaTh HA BOMIPOCH TECTA.
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OO0yuaroIuics Ha BHICOKOM YPOBHE BJIa/leeT:

CIOCOOHOCTRIO MOJSTHPOBATL OCHOBHBIE TeXHOJIOTHUECKHE TPOINEcchl cozanus u odpaboTKu
matepuaios (MOIIK-1.1);

COCOOHOCTRIO  HCMOJIb20BATH  OCHOBHBIE  3aKOHBI  ©CTSCTBEHHOHAYUYHBIX 3HAHHH B
npodeccuonansrol nesrenbHoctd (MOITK-1.2);

3HAHWEM CTaHAapTHOTO obopyaoBanud, npudopos u matepuanos (MOIIK-4.1);

CoCcOOHOCTBIO IPUMEHATh 000PY/I0BaAHHE W METOMKH MPOBE/ISHUS U3MEPeHUH W HaOoIeHHH
B chepe npodeccronampuoi aesteapHocTH (MOIIK-4.2),

CIOCOOHOCTRIO TIPEACTARISITE PE3YILTATEI HCCIeAoBaHHH B BH/e oTueToB (MOIIK-4.3).

«» (XopolIo): TeCTUPYEMBIM B ILEJIOM JEeMOHCTPHPYET CHCTEMHBIE TEOPEeTHUSCKHE 3HAHMUS,
BIajieeT OOJIBITHHCTBOM TEPMHHOB H o0JIajjaeT CmocoOHOCTHIO OBICTPO pearupoBaTh Ha BOIPOCHI
TecTa.

OOy1aroNUrcs XOpoIIo BIajieeT:

cocOOHOCTHIO MOJIEJIHPOBATE OCHOBHBIC TEXHOJOTHUECKHE TPOIECChl CO3/IaHHd H 00paboTKH
matepuanos (MOIIK-1.1);

CMOCOOHOCTRIO  HCMOJIb20BATH  OCHOBHBIE  3aKOHBI  SCTSCTBEHHOHAYUYHBIX  3HAHHH B
npodeccuonansroi nesrenpHoctd (MOITK-1.2);

3HAHWEM CTaHAapTHOTO obopyaoBanud, npubopos H Matepuanos (MOIIK-4.1);

cOCOOHOCTHIO IPUMEHATh 000PY/I0BAHHE W METOMKH TIPOBECHUS H3MEPEeHHH H HAOIO/ICHHH
B chepe npodeccronamuoi aesTeapHocTH (MOIIK-4.2),

CHOCOOHOCTRIO IIPEICTARISATE PE3YILTATEI HCCIeAoRaHHH B BHAe oTueToB (MOIIK-4.3).

«3» (YIOBJIETBOPUTE/IBHO): CHCTEMHBIE TeOPEeTHYSCKHE 3HAHHS YV TECTUPYEMOTO OTCYTCTBVIOT,
OH BJIAJICET HEKOTOPHIMH TEPMHHAMH H HA BOTIPOCHI TECTA PEArHPYET JIOCTATOYHO ME/IJIEHHO.

OO0yuaroluics Ha VAOBJISTBOPHTEILHOM YPOBHE BIIAJIeeT:

cocOOHOCTHIO MOJISJIHPOBAThE OCHOBHBIE TeXHOJOTHUSCKHE TPOIECChl CO3/IaHus H o0paboTKu
matepuaios (MOIIK-1.1);

CcocOOHOCTBIO  HMCTOJIB30BATH  OCHOBHBIE  3aKOHBI  ©CTECTBEHHOHAYYHBIX 3HAHHH B
npodeccuonansroi nesrenproctd (MOITK-1.2);

3HAHHEM CTAaHAAPTHOTO o00opyaoBaHUA, TpudopoB H MaTepraios (MOIIK-4.1);

CIOCcOOHOCTHIO IPUMEHATEL 000PYIOBAHHE W METOIHKH MPOBSICHHUI H3MSPEHHH U HaOmo1eHUH
B chepe mpodeccronampuol aesteapHocTH (MOITK-4.2);

CIOCOOHOCTRIO TIPEACTARIITE PE3YILTATEI HCCIeAoBaHHH B BHe oTueToB (MOIIK-4.3).

«2» (HeyTOBJICTBOPMTEe/IBHO): CHCTEMHBIe TEOpPeTHYSCKHE 3HAHHSA VYV  TeCTHPYEMOro
OTCYTCTBYIOT, TEPMHHOJIOTHEH OH HE BJIAJIeeT H HAa BOIIPOCHI TeCTa pearupyeT Me/JISHHO.

OOyYarOIIHHCS HE BJIATCET:

CIOCOOHOCTRIO MOJSTHPOBATL OCHOBHBIE TeXHOJIOTHUECKHE TPOINEcchl cozanus u odpaboTKu
matepuaios (MOIIK-1.1);

cocOOHOCTHID  HMCTIOIB30BATH  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYUHBIX  3HAHUM B
npodeccuonansrol nesrenbHoctd (MOITK-1.2);

3HAHWEM CTaHAAapTHOTO obopyaoBanus, npubopos u Matepuanos (MOIIK-4.1);

CIOCOOHOCTRIO IPUMEHATEL 000PYI0BAHHE U METOIHUKH MPOBSICHHUI H3IMSPSHUH U HaOmoIeHUH
B chepe npodeccronamuoi aesteapHocTH (MOIIK-4.2),

CIOCOOHOCTRIO TIPEICTARISTE PE3YILTATEI HCCIeAoBaHHH B BH/e oTueToB (MOIIK-4.3).

7.3 OneHovHbIe CpeCcTBA
7.3.1. Texyunii KOHTPoOJIL (padoTa Ha JTA0OPATOPHBIX 3AHATHSX)
(popmupopanue kommeTenmui OIIK-1, OIIK-4)

I puMephbI KOHTPOJILHBIX BOIMTPOCOB K JIAG0paTOPHBEIM padoTaM

1. Tleproe Hauaso TepMOTHHAMHUKH, TeIJI0TA, paboTa, BHYTPEHHSS YHEPTHSL

2. Tennota (sHTaNBIUA) 00pazoBaHus BemecTs. BeluncieHre TerioBoro s>dderta peakiiu npu
298K no Temiotam oOpa3oBaHUs BEIECTB.
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Brruncienue Teropbix 3(hpeKTOB peakiini py TemiiepaTypax, oTIMUHEIX oT 298K.

OCHOBBI KaJIOPUMETPHIECKOTO MeTO1a.

YeTpolCTREO MPOCTEHNISTO KATIOPHMETpA.

UYTo Ha3BIBAIOT TEIJIOEMKOCTLIO BelecTBa?

CRA3L HCTHHHOM M CPE/IHEH TEIJIOEMKOCTEH.

Uro HazblBaeTCs IOBEPXHOCTHBIM HaTsikeHHeM? EJMHMIBI H3MepeHHs [OBEPXHOCTHOIO
HATSKEHUS.

IIpruuHLl BO3HUKHOBEHHS IIOBESPXHOCTHOT O HATSDKEHHS Ha TpaHHIle KOHTAKTUPYIOMUX (a3,

. Pacuer mapamerpoB Mosekyi IIAB Ha ocHOBe ONBITHBIX TAHHBIX, MOMYVISHHBIX B JabopaTopHOi

paboTe.

7.3.3. Texyumii KOHTPOJIb (TECTHPOBAHUE)
(popmupopanue kommeTenmui OIIK-1, OIIK-4)
IIpuMephI TeCTOBBIX 3a/IaHMIL:

3-1t cemecmp

1. 3aoanue
[IpuzHakoM paBHOBECHS CHCTEMBI IPH p, T=const sBaseTCs

P=const
AG<0
AG=0
AH =0

1T = const

2. 3aoanie

IIpuzHakoM papHOBecHst cucTeMbl pu V, T=const seisieTcs
P=const

AG<0

AG =0

AF =0

1" = const

3. 3aoanie

Orkpeitas cucteMa Oy/ieT

- oOMEHHBATHCH PHEPTHEH H BEIECTBOM C OKPYIKAIOIIEH Cpe/loH U He COXpaHsTh
OCTOSIHHBIM ¢BOH 00beM

- oOMeHHBATHCA PHEPTHEH, HO HE BENEeCTBOM C OKPYIKAINICH cpeToi

- oOMeHHBATHCA BEIECTBOM, HO He SHEPTHEH ¢ OKPYKAFOIIeH cpe/loH

- COXPaHSTh MOCTOSHHBIM CBOM 00BEM, SHEPTHIO H COCTAB

4. 3aoanue

Bo BHYTPEHHIOK SHEPIHIO CHCTEMBI BKJIIOYAETCS

HOTEHITHAIIBHAS SHEPTHS CHCTEMBI KaK 111010

KHHETHYECKAs SHEPTHs CHCTEMBI KaK 11€JI0T0

HOTEHI[HAILHAS H KHHETHISCKAS SHEPT HH CHCTEMBI KAK [EJI0r0

BCE BHABI DHEPTHH, BKII0OYAST HCH3BECTHRIC, 3a HCKITIOUCHHEM KHHETHUCCKOM H
HOTCHITHAILHOM DHEPTHH CHCTEMBI Kak ISJIOTO
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SHEPIrHs, [epejlaHHast cucTeMe B GopMe TEIUIOThl U paboThI

5. 3adanue

Temmopo# >ddekT XMMHUSCKOH peakiiii IIPH p=const papeH H3MEHEHHUIO
S (3HTpOIHSI)

G (sneprust [u66ca)

F (aneprus 'enbmronsia)

H (»HTansnus)

U (BHYTpEeHHSA SHEPrUsl)

6. 3adanue

Tenmoroi 3dpdexkT XUMHUISCKOH peaKIuu IpH V=const papeH H3MeHeHHIO
S (SHTpOIHST)

G (sneprust [u66ca)

F (aneprus 'enbmronsia)

H (aHTansnus)

U (BHYTpEeHHSA 3HEPrUsl)

7. 3adanue

Hzmenenne AH XMMHYeCKOH peakilHH olpe/iesigercs
HAYAJILHLIM COCTOSHHEM CHCTEMDI

HAYAJILHLIM H KOHSUHLIM COCTOSHHAMHM CHCTEMEI
KOHCUHBIM COCTOSHHEM CHCTEMDI

MYTEM TePexo/ia U3 HAUYAITLHOTO COCTOAHHA B KOHEUHOE

8. Jadanue

Hamenenne AU XUMHUYECKOM pPeaKITUH ONIPEICIIICTCS
HAYAJILHLIM COCTOSHHEM CHCTEMDI

KOHCUHBIM COCTOSIHHEM CHCTEMDI

HAYAILHBIM H KOHEUHBLIM COCTOSIHHAMH CHCTEMEI
OyTeM IePexo/ia U3 HAUYAIIbHOTO COCTOAHHA B KOHEUHOE

9. 3adanue

Cucrema, coctosimas u3 BojiHoro pacteopa NaCl u Tpéx kpucraiimos NaCl, sissiercs
JByxdazHOH

TpéxdazHol

yeThipéx(azHon

nsATHAZHOM

10. 3aoanue

Cucrema, cocTodmas HX TPEX KYCOUKOR JIb/1a, JKHJIKOH BOJIBI H Ia2a, COJIepIKaIlero BOASHOH
nap, spisercs

TpéxdazHoi

qeThIpEX(hazHOH

nATHpARHOH

mecTHhazHOH
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11 3avanue

HHMMHYeCKHE DoTEHIHAT JaHHOTO KOMIOHEHTA IpH dasoB0M pAaBHOE ECHH
pasnHYeH Bo BCeX (asax B SABHCHMOCTH 0T KOHIEHTRALHE

pasIHYEH BO BCeX dasaX B 2aBHCHMOCTH OT TEMIOEPATYPE

pazIHYeH B0 BCEX DasaX B 2aEHCHMOCTH oT JaBNeHHA

o0 HHAKOE BO BCeX daszax

12 3avanue

UHcno TepMoIHHAMHYECKHE CTENEHEH CBOBONE pAaBHOBECH 0f 3K PHITOH CHOTEME - 3TO
YHCIO NapaMeTpoE COCTOAHHA CHOTEMEL

YHCIO KOMIOHEHTOE CHCTEMEL

YHCIC KOMIOHEHTOE MEHEYC |

YHCIO HE3ABHCHME X TapaMeTP OB COCTOAHHA CHOTEMEL, K OTOPE M (B H3BEC THEIX
OpEIENay) MOEHS OpHIABATE I 0HIECILHLE SHAYEHHA bes HaMe HEHHA YHCIa das

13. 3aoasne

CornacHo npaeuny fas [ubbea, 9ncno cTeneHel cEobod M paBHOEECH of saKpHITOH
CHCTEMEL, Ha KEOTORYID BIHAKT OEA BHEMIHNHE § axTopa (p. 1) pagHo

YHCIY KOMIOHEHTOE CHOTEME INIEOC OEA MHHYC SHCIO das

THCIY KOMIOHEHTOE CHOTEME MHHYC IBA MHHYC HHCIO das

YHCIY KOMIOHEHTOE CHOTEME MHHYC JEA IUIEOC SHCIO das

YHCIY KOMIOHEHTOE CHOTEME IIIKOC OEA INIKOC YHCIo fas

14 3adanne

PapnoBeCcHAA OQHOK OMIOHEHTHAA CHCTEMA HE MOXET Cofep®artk bomee
Tpéx das

DEVE has

YeTHp AR das

natu has

15, 3adanne

PapHoBeCcHAA OEVEE OMIOHEHTHAA CHCTEMA HE MOKET COLEpKaTh bonee
TpEx das

nevz bas

YeTHpEX das

naTu thas

16, 3adanune
X HMHYeCKHH DoTEHIHAN - 5To HacTHad IpoHIE ofHad HaobapHo -Hs oTep MHY ECKOT O
OoTEHIHATA 10 MACCE BEU[ECTEA IPH TOCTOANHE Y SHAY & HHAK

».T
LA
V,5
p,S
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17 3adanune
HMMHYeCKHE DoTEHIHAL - 3T0 YACTHAA OPOHIE 0HAA H20XOPHO -HE OTE P MHYE CEOT O
NOTEHUHANA 10 MaCCe BEU[ECTEA IpH NOCT 0AHHEX 3 HadeHHAK

P, &
V,S
Vrir
B

18 3adanne

(CHCTEMA, COCTOAL[AA Hi [HHKOE off INacTHHE, BogHoroe pacTeopa HNOs, nys LipLkoE
rasopof cmecu MOz + M204 u Bosgyxa Hag pacTEOPOM, ABNAE TCA

Tpéxd asgoi

YeTHpExDasHof

natTudasHod

mectHhas o

19 Favanue

Fpupaa, oTEeuaioIad paBHOBECHIO TEEPTOE TENG «— EHHIKGCTE, Ha hasoBofl quarpamMme
EONE HMEET dp/di = 0, DoTOMY 4TO

OpoLUecs INABTEHEA IBOa SHIO Tep MEYecEHE

OpOLECC OTEEPIEEAHNHA ¥ HOKOH BOOL SK3 0TEpMHYECKHA

IO THOCTE NbAa BONBIIE INOTHS CTH BOIE

IMNoeTHOCTE B A MEHEIIE IINOTHOCTH BEOIOEL

d-ii cemecmp

1. 3adanue

Asposonk — 9To THCIEpCHAA CHCTEMA, KOTOPAA NPelCTABIAET cob o
CHCTEMY E/T

CHCTEMY /%

CHCTEMY TIT

CHCTEMY T &
cEobONHOTHCIED CHYEO CHCTEMY
nHO G HILHYIC CHCTEMY
CEASHONHCIEPCHVIO CHCTEMY
nuodobHEYD CHOTEMY

2. Jadanie

Ilena — »To gUCHOEepCHAA CHCTEMA, KOTOpad Nped CcTAaENAeT cob ol
CHOCTEMY ET

CHCTEMY 2/ %

CHCTEMY TT

CHCTEMY T %

CHCTEMY TV

cEoboNHODHCIED CHYEO CHOTEMY
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THOPUIEHYIO CHCTEMY
CBSI3HOJTUCTIEPCHYIO CHCTEMY
THooOHYIO CHCTEMY
KOJUTOMIHO-IHCIIEPCHYIO CHCTEMY

3. 3adanue

[TopomKkH — 5TO AHCTICPCHBIC CHCTEMBI, KOTOPBIC MIPSACTABISICT COOOM
CHCTEMEI JK/T

CHCTEMBI /3K

CHCTEMBI T/T

CHCTEMBI T/ 3K

CHCTEMBI I'/3K

TpyOOIHCIISPCHBIC CHCTEMBI

cBOOO/THO/THCTIEPCHBIE HITH CBA3HO/THCTIEPCHBIE CHCTEMBI
THO(HITBEHBIE CHCTEMBI

10 oOHBIE CHCTEMBI

KOJITIOH/THO-THCTIEPCHBIE CHCTEMBI

4. 3aoanue

[Ipuumol BO3ZHHKHOBSHHS IIOBEPXHOCTHEIX SBJICHHH Ha TPAHHIIC pazaecia a3z ABITCTCI
H20BITOK CBOOOIHOM MOBEPXHOCTHOH DHEPTHH

CHJILHBIC MEIKMOJICKY ISIPHBIC B3aHMOICHCTBHS BHYTPH (ha3nl

crabbie MEKMOJICKYIIPHEIC B3aHMOICHCTBHA BHYTPH a3kl

pasIHUHe B MSIKMOJICKYIIIPHBIX B3aUMOICHCTBHAX Ha TpaHuIle paszaeia das
MHHHMAJIBHOE pazjiiiHe B MEKMOJICKY/SIPHBIX B2aHMOICHCTBHSX HA rpaHuIle paz/ieia daz

5. 3aoanue

[ToBepXHOCTHOS HATSDKCHHES HA TPAHHIE pasaeia (paz BOZHHKACT H3-3a
HECKOMITSHCHPOBAHHOCTH CHIT Ha TpaHHIle pazaena das

CHJTBHBIX MEXMOJIEKYJISIPHBIX B3aHMO/IEeHCTBHH BHYTPH (azsl

HAJIHYIHSA CHJT OTTAIKHBAHUS MSKIY MOJICKY/IAMH [TOBEPXHOCTHOTO CJIOS

cs1abbIX MEKMOJIEKYIISIPHBIX B3aHMO/ICHCTBHSAX BHYTPH (hazkl

MHHHMAJIBHBIX PAzJHYHH B MEXKMOJIEKYJMPHBIX B3aHMO/ICHCTEHAX Ha TpaHHIle pas/ea ¢az

6. 3adanue

JlucnepcuoHHOE B3aUMO/ISHCTBHE BO3MOKHO MEK/Y
BCEMH MOJICKYJIAMH

HOBIPHBIMH MOJISKYJIAMHU

npu 00pa3oBaHHH BOJOPOIHOH CBSI3H

MOJSIPHOM M HEMOJSIPHOM MOJISKYIIaMH

npu 00pa3oBaHHH XUMHUIESCKOH CBS3H

7. 3adanue

OpHEeHTAITHOHHOE B3aUMOJISHCTBHE BO3MOXKHO MEHKTY
BCEMH MOJICKYJIAMH

HO/BIPHBIMH MOJISKYJIAMH

HETIOJIIPHLIMH MOJICKYJIAMHA

MOJSIPHOM M HEMOJSIPHOM MOJISKYIIaMH
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IpH 06p2130B3.HHH XHMHAYECKOH CBAZH

8. 3adanue

Huaykimonnoe B3aUMOACHCTBHE BO3MOIKHO MEIKIY
BCEMH MOJICKYJIAMH

HOBIPHBIMH MOJISKYJIAMHU

HETOJIPHBIMH MOJISKYJIAMHU

MOJSIPHOM M HEMOJSIPHON MOJISKYIIaMH

npu 00pa3zoBaHUHM XUMHYECKOH CBSA3H

9. 3adanue

Mesxnty HenossipabiMu afcopOenToM | ajcopbatom nipu dusHueckol afgcopOIuu
JICHCTBYIOT

XUMHUYECKUE CHJIBI - JUCIIEPCUOHHOES U UHAYKIIMOHHOE B3aUMOJCHCTBUE
MOJICKYJISIPHBIC CHIIbI — OPUSHTAIIHOHHOS B3aUMOICHCTBHE

MOJICKYJISIPHBIC CHIIbI — HHAYKITHOHHOS B3aHMO/ICHCTBHE

MOJICKYJISIPHBIS CHIIBI - JUCTICPCHOHHOE B3aUMO/ICHCTBHS

MOJICKYJISIPHBIC H XUMHUSCKUE CHJITBI

10. 3aoanue

Mezxkny nordapHBIME a/IcCOpOSHTOM B ajicopaToM NMpH QHU3HYECKOH aacopOIun JIeHCTBYIOT
XHMHYECKHE CHIIBI - JIUCTIEPCHOHHOS W WHIYKITHOHHOE B2auMoJleHcTEHe

MOJIEKYJIApHBIE CHIII — OpHEHTAIIHOHHOE B3auMo/IelicTRre

MOJIEKYJIApHBIE CHITBI — HHIYKIIHOHHOE B3aNMO/IeHCTRHE

MOJISKY IIPHBIC CHJIBI - THCIISPCHOHHOS B3aUMO/ICHCTRHS

11. 3adanue

C noBbIICHHEM TeMIIepaTyphl BeIidHHA (U3HYSCKOH a/IcOpOITiH yMeHbIIaeTed, T.K.
VBeJIMIHBAETCS TeIIOTa aJcopOIuH

VBEITHIHUBACTCS CKOPOCTh 4 CcOpOITHA

VBEITHIHBACTCS CKOPOCTh ASCOPOITHA

YMEHBINAETCA CKOPOCTh aIcopOITin

YMeHBINAETCA CKOPOCTh JlecopOITuu

12. 3aoanue

OCHOBHBIC TMTOJIOKSHHS TeopHH JleHrMiopa:

aaCoPOITHS MOTUMOJICKYJIPHAS

agcopOIust pHU3HIeCKas

aacopOITHs HIACT Ha DHEPTETHICCKH OTHOPOTHOH HOBEPXHOCTH
aaCcopOITHsT MOHOMOJICKY IAPHAS

aacopOITHs HIACT Ha DHEPTCTHICCKH HEOTHOPOTHOH MOBEPXHOCTH
aicopOIHs XHMHTECKast

aicopOIHs JTIOKATHZOBaHHAS

13. 3aoanue

AJcopOnps 2 BO/IHBIX PACTBOPOB HA IPAHMIE 3K/T IpH T=const HIeT B COOTBETCTEHH C
npaBHIoM J1okmo-Tpay6e, e pacTBOPSHHOES BEMISCTRO B PACTBOPE HAXOTHTCSA B BHIIC
HETOJISIPHBIX MOJIEKY T

HEOPTaHHYECKHX HOHOB
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11.

12.

13

15
16.
17.
18.

23

JIM(PUIIBHBIX MOJISKYJT
HOJIAPHBIX MOJIEKYJI

14. 3aoanue

AncopOITHs pacTBOPEHHOTO BEIISCTRA Ha MOBEPXHOCTH TBEPAOTO aAcopOSHTa HAHOOIbIIAS
pH

HAHMCHBIICH pa3sHOCTH MOBIPHOCTSH pacTBOPUTEIA H afcopbeHTa

HAYHTCILHON pasHOCTH MOJBIPHOCTSH paCTBOPEHHOTO BEIISCTRA H aICOpOSHTA
HAMMEHBINEH Pa3HOCTH TOJSIPHOCTEH PACTBOPEHHOIO BellecTBa H ajicopOeHTa
3HAYHTENBHOM PazHOCTH MOJISPHOCTEH PacTBOPHTEJIS H a/IcopOeHTa

15, 3aoanue

C pocroM zapsiia HOHOB HX aJIcOpOIHOHHAS CIIOCOOHOCTD
VBeJIMYHBACTCS

YMEHBIMACTCS

He U3MEHSIETCS

HAMCHSCTCS DKCTPEMAJILHO

Ha XOJ] 3aBHCHMOCTH BJIHSCT IIPHPOIA aacopOeHTa

7.3.4. IlpoMeRyYTOUHBI KOHTPOJIH (BOITPOCHI K JKK3aMeHy)
(popmupopanue kommeTenmui OIIK-1, OIIK-4)

IIpume pHBIe BOIIPOCHI K YK3aMeHY

3-it cemecmp

Cuctema. H3ommpoBanHas, 3aKpeITas H OTKPBITAast CHCTEMEI.

(aza. ['eTeporeHHast U rOMOT¢HHAsI CHCTEMBI.

CpoHCcTBa H ITapaMeTphl CHCTEMBI. DKCTSHCHBHBIE H HHTSHCUBHBIE IIapaMeTphl. llonsTHE 0
nponecce. Kiaccudukaius nporeccos.

PaBHOBeCHOE M CTallHOHApPHOE COCTOSIHHMS CHCTeMbl. KBasHCcTaTHuecKHe (paBHOBECHBIE) H
oOpaTHMBIE MPOITSCCEL.

Tennora u paGota. [IpHHIUI YKBUBAJIGHTHOCTH TEILIOTHL M paboTLL.

Hymneoit 3aKoH TepMOTHHAMHKH.

TepMonuHaMHUUecKas MKaJIa TeMIIEPaTyPhL.

BayrpeHHss sHeprud. [lepBbiid 3aK0oH TepMO/IHHAMHKH.

TemoTa H30XOPHOTO H H300APHOTO MPOIECCOB. DHTAIBITHAL

. Terutopol »ddexr xuMmuueckod peaxiuu. Terota oOpa3oBaHHs W TEIUIOTA CrOpaHHA

BemecTBa. 3akoH I'ecca. CiaeacTsust u3 3akoHa I'ecca.

Tenmoemkocth BemiecTBa. CpeqHsas, HUCTHHHASA, VASILHAS H MOJBIPHAS TEILIOSMKOCTH.
TenmnoeMKOCTh MPH MOCTOAHHOM 00BEMEe U TIPH MOCTOSHHOM TaBJICHHH.

3aBUCHMOCTH TeTUIOBOTO »derTa peakiiu oT Temiepatypsl. 3akon Kupxrodda.

. Bropoli 3aKkoH TepMOJIHHAMHKH. DHTPOITH.
14.

CraTHcTHYecKOe TOJIKOBAHWE BTOPOTO 3aKOHA TepMOJMHAMUKH. YpaBHeHHe BonbiiMaHa.
TepMmogunaMmuueckas BepoATHOCTL. llocTosnnas bonpumana.

[Toctynat Ilmanka. Pacder sHTponHH.

XapakTepuctudeckue GyHKIMHA H SCTSCTBCHHLIC IepeMeHHbIE.

Dueprus ['mGoca. Dueprus ['eapMmronbna.

YemoBus caMOIPOU3BOILHOTO TPOTEKAHUS IIPOIECCOB H TSPMOIHHAMUYCCKOTO PABHOBECHSI
B 3aKpbITOl cucTemMe nipu V, T = const.
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20.

21

31.
32.
33.
34,
35.
36.

37.

38.

39.

40.
41.

N RN

e

10.
11.
12.

13

24

YcoBHA caMOIIPOH3BOJIBHOTO TIPOTEKAHUS TIPOIECCOB H TePMOITHHAMHYECKOTO PABHOBECHS
B 3aKpBITOH cucTeMe TIpH p, T = const.

3aBucHMOCTh HHeprud ['mbGOGca W »HHeprud ['elbMrofiblla OT TeMIEpaTyphl. YpapRHEHHE
I'u66ca-1 eEMroeIa.

. OTKpBITBIC CHCTEMBI. XUMHYESCKHH IMOTEHITHAIL
22.
23.
24,
25.
26.
27.
28.
29.
30.

HneanbHble pacTBOphl. 3aKkoH PayJs.

[MonoskuTenbHBIE U OTPUTIATENILHBIE OTKJIOHEHUS OT 3aKoHa Payis.

Hneanbubie nipejiesibHO pazbaBiieHHBIE pacTBOPHI. 3aKoH [ eHpH.

Temneparypa KHIIEHHS H/1€AJIbHBIX PACTBOPOB. DOYIUIHOCKOIHSL

Temnepatypa 3aMep3aHHsi pacTBOPOB HeJleTYUHX BetecTs. Kpruockonusi.

Ocmoc. OcMoTHYECKOE JABJICHHE U €T'0 pacuer.

®azoerie npeepamenns. [Ipapumo ¢az I'nd6ca.

OaHOKOMIIOHEHTHBIE CHCTEMBI. J{HarpaMMbl COCTOSHHS OHOKOMIIOHSHTHLIX CHCTEM.
Ypaenenue Knaysuyca-Knanelipona. Ero npuMeHende K juarpaMMamM COCTOSHHSA
O/THOKOMITOHEHTHBIX CHCTEM.

Juarpamma ¢azoBoro paBHOBECHS JKHIKHHA pacTBop — map. lleperii 3akon Konorasopa.
AseoTpornnbie pacTeopbl. BTopoii 3akon [KoHoBasoBA.

TepMuueckuii anamns. KpuBbie OXITaXacHH.

JuarpaMMbl IIaRKOCTH H30MOP(HO-KPUCTAIUTM3VIOMIHXEST CHCTEM.

JuarpaMMbl IIARKOCTH HEH30MOP(dHO-KPUCTAIUTHRVIONTHXCS CHCTEM.

JuarpaMMmpl  paBHOBECHSI OTpPaHHUYCHHO pPACTBOPHMBIX JKHAKocTeH. Teopusi CcHIbHBIX
a1ekTponuToB. MonHas cuiia pactBopa. MroTonndeckui koddhuiuent.

pH pacTBOpOB CHIIBHBIX BJICGKTPOJUTOB.  DJIEKTPONPOBOAHOCTH pacTBopoB. Polb
DICKTPONPOBOIHOCTH YBIAKHIOMUX PACTBOPOB.

DeMeHTapHbIC PEaKIUH U dJIeMEHTAPHBIC CTAAUH CJIOKHBIX peakuui. OCHOBHOH MOCTYJIAT
dhopMalibHON KHHETHKH. AKTHBHPOBAHHBIH KOMILJIEKC.

DHTANBIUA W DHTPONHS akTHBAIMUA. [IoHATHE O KHHETHKE PAHKAIBHOH MOJIMMEpPHU3AIlHH
(OCHOBHBIE CTA/IHH IIpoIecca).

[Ipuaiun muMuTHPYIOTEH cTa . [IpHHIHIT KBAa3HCTAITHOHAPHOCTH.

Kunernka reteporeHHbix peaknmi (U@ y3HOHHOS TOPMOKEHHE, pPABHOIOCTYITHAA
HOBEPXHOCTh, JJUMHTHPYIOIEE BeIeCTBO). l'eTeporeHHble XHMHYECKHE PEAKIIHH.

4-u cemecmp
JucnepcHblie cHCTEMBI H HX KOJIMYSCTBEHHBIC XapaKTePHUCTHKH.
[Ipumenenne TUCTISPCHBIX CHCTEM.
IIpupo/ia MOBEpXHOCTHOM SHEPTHH.
[ToBepXHOCTHOE HATSKCHHE.
3aBUCHMOCTh MOBEPXHOCTHOTO HATSKEHUS OT TeMITepaTyphl.
CaMoIpou3BOJILHBIC IPOLIECCH] B MOBEPXHOCTHOM CIIOE.
KomgecTBeHHbIE XapaKTePUCTHKH aCOPOITHH.
Knaccuduxarus ancopOuHoHHBIX IpoieccoB. OcoO0eHHOCTH (HU2HYSCKOH W XUMHUSCKOH
afacopOIu
3aBUCHMOCTh MOBEPXHOCTHOTO HATSDKEHHS OT TPUPOJIBI H KOHIEHTPAI[UH PACTBOPEHHOTO
BelecTBa.
Ypasuenue agcopoiuu [ mboca.
[lorepxHOCTHAS aKTHBHOCTE. 1Ipapmwno Jroxmo-Tpavoe.
Opuenrtanusa monekyJi [IAB B HoBepXHOCTHOM clioe.

. ¥pasuenue I[IIHIMKOBCKOTO.
14.

Teopusa MoHOMOJICKYIIIPHOM aacopOItun JIeHrMiopa.
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1.7.
18.
19.
20.
21.
22.
23.
24.
25.
26.
2L
28.
29.
30.
. BausiHue 5JIeKTPOJMTOR HA BeJIMYHMHY /133 Ta-TIOTeHI[HAIA.
B2,

31

33.

34.

35

25

. Ocobennoctd afcopOITMH ra3a WIK Napa Ha TBep/1oM ajicopOeHTe.
16.

3apHCHMOCTL aAcopOLMH raza OT €ro KOHLIEHTpAalluH (JaBJICHHS) INPH IIOCTOSHHOH
TeMIIepaType.

Teopusa momumonekyapHoi agcoporuu 1omsaan.

Teopuda nomumonekyisipHoi agcopoiuu B3T (Bpynaysp, Ommert, Tenmep).

MonekyiisipHast aicopOIHs U3 PacTBOPOB.

3aBUCHMOCThL MOJISKYJISIDHOM a/IcOpOIMH OT paBHOBECHOH KOHIIEHTpaluH ajicopOTuea (Cs).
Briusipe Ha MOJICKYIIIPHYIO acopOIuio IPUPOILL PACTBOPUTEN H aacopOenTa.

Briusiue Ha MOJCKYIISIPHYIO aAcopOIuio IPUPOIL! a1copOTHRA.

CumaumBanue. Ypapuenue [Oura.

[Tonarue 06 a/iIre3UH H KOTe3HH.

[IpakTHYECKOE 3HAUCHHE A)IT€3HH H CMAYHBAHHS.

MeTtopl monyueHus JTHodoOHBIX 30J1eH.

MeTo/1bl OUHCTKH KOJUIOW/HBIX PACTBOPOB.

DIeKTPOKMHSTHUCCKUE SBICHHS B THAPOo(hOOHLIX 30X,

[Iytu obpazopanus J[DC.

Crpoenue JIBOHHOTr O BJIeKTpHUecKoro ciios. CtpoeHne MULEILIBL THO(OOGHOTO 30J14.

Biusauue pH, KOHIGHTpalMH 3075, TeMIIEpaTypbl H IPHPO/BL JHCIIEPCHOHHOH Cpe/ibl Ha
BeJIMYHHY J33Ta-II0TCHIIHATIA.

MonekyasipHO-KUHeTHYSCKHE CBOMCTBA KOMTIOMAHLIX pacTBOpoR (OpoyHOBCKOS IBHIKCHHE,
Auddy2Hsl, 0CMOTHUESCKOS JABJICHHE).

CenMMeHTAlMA CYCHEH3HH. YCIOBHS COOIIOJICHHS 3aKOHOB CEUMEHTAIIMH  (3aKOHOB
Crokca).

. ArperaTHpHas YCTOHYHBOCTh KOJUIOH/HBIX pacTeopoB. Koarynsmus.
36.
s e
38.
39.
40.
41.
42.
43.
44.
45.

IIpaBuia KoaryJsIuH.

KHHeTHKa KOaryJEIUHY 3J1eKTPOJIHTAMH.

[TonsiTHe 0 GBICTPOH KOATYIIAIUM.

[TousiTHEe 0 MEAJIEHHOH KOaryJISIITHH.

DakTophbl YCTOHUHBOCTH JTHO(DOOHBIX 30ICH.

Teopusa yerolunpocti muodooHbIX 30eH JIJIDO (Jleparun, Jlannay, Oepseii, OBepbek).
Buas1 koarysiuH 5IeKTPOIUTaMH.

IlonsTHe O CTPYKTYPHPOBAHHBIX JUCIISPCHBIX CHCTeMaxX. KoarvisIliHOHHbBIE CTPYKTY LI
Tukcorponus. Cunepesuc. Habyxanue.

IlonsTHe 0 KOHAGHCALIMOHHO-KPHCTAUIM3AHOHHEIX CTPYKTYpax.
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ITpusep vl 283 AMEHALUORHEL BLASINOE
MHHHCTEPCTED OBPARDEAHNA M HAYKH POCCHHACKOH $EJEPALTMH
th EIEPATEH 0 TOCYIAPCTEEHHO € ABTOHOME 0 & 05PA30E ATENEHOE Y EEIEHHE BRICIIErD 06 as0E aHHA

«MOCKOBCKHWH IIOJIMTEXHUYE CKHUH YHUBEPCHTET »

Ka¢| =R1g -] {{HHHOBB.QHOHHHE! MATEPRHANE T HETMET AT I Ve T I I
,HHEL[HHJIHH& {{':I:'PHH'{EEKE.H, KOJLIOHTHAA XHMHAA H 0CHOEB BI LK TP OXFINVIETE

Hanpasnenne 22.02.01 — MaTepHanoEeIeHHe B TEXHONOCHHE MaTE PHANCGE
Kypc 2, rpynna _tbhopma obyueHHA oYHAR

SK3AMEHAITHOHHEBIL BWIET Ne 1
1. Cucrema HszonupoBaHHadA, sakphTad H OTEpHTad cHoTeMul. Paza [ eTeporceHHaa H
[ OMOT EHHAA CHCTEMEL

2. OMTEPHITHE CHCTEMEL X HMHYE CEHA ToTEHIHAL

Samaga 1.

(OIpel eMHTE CTAHAAPTHYE TEINIOTY obpascBalduA alleTHIEHA, BCIIH HIBECTHEL
ErC CTAHAPTHAA TEMIOTA CTOPAHHA H CTAHNARTHEE TEITOBEE 3t deKTL
obpazoeanud wz npocTHE BenlecTe 014 O 02 1 HaOpy:

CH=CH HoH %0z = -1299 63 & [T/ monn,

COa AH 26— -393,51 ¥ Ix/mons, b
H204 AP sce= 285 84 we I/ voms, :
Samada 2.

CxapakTepHa¥ATE ONHOKOMIOHEHTHYIO CHCTEMY
(H2Oh B dirypatieHex Touxax 1, 2,3, 4, &
VEAEKHTE YHCIO H COCTAE das, a TAaEe HHCIO
CcTeNeHeH cEoboME ONA Ka®noH ¢ HIY paTHEHOH | ey { [ T
TOQEH,

WIBEpEIEHC Ha sacelaliH Kabeqpu « H HHOBAUHOHHEIE MaTep HANEL TRHETMETHAHHIY CTH HE

i opoToien Me Zae. xabempoH ! !
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MHHHUCTEPCTBO OBPAZOBAHMS M HAYKH POCCUMCKOM ®FJEPAITUH
(heepalIbHOS rOCYIAPCTBEHHOS ABTOHOMHOE 00Pa30BaTEIBHOES YUPSHKACHHE BRICIICTO 00pa3OBaHUSA
«MOCKOBCKHH MOJATEXHHUECKHI VHUBEPCHUTET»

Kadenpa «HHOBAITHOHHBIC MAaTCPHAIIBLI IPHHTMSTHARHIVCTPHHY

JucnurmiHa «dundeckas, KOJLUTOUTHAS XMMHA M OCHOBBI YJIEKTPOXUMHH»
Hanpaenenne 22.03.01 — MarepHajioBe/IeHHE W TEXHOJIOTHH MAaTEPHAJIOR

Kype 2, rpynna___, ¢dopma oGyueHus ouHas

IK3AMEHAITHOHHBIN BIIET Ne 1
1. JlucrnepcHble CHCTEMBI M HX KOJIMYECTBEHHBIE XapaKTEPHCTHKH.

2. CeauMeEHTAITUSL CYCISH3WH. YClIoBHS COOMIOASHUS 3aKOHOB CCIHMEHTAIIHH (3aKOHOB
Croxca).

3ajaua 1.

HzoGpazure nzoTepMbl a/copOIiud OyTaHONIA HA AKTHBHPOBAHHOM yrJle B KoopiauHatax 1/T
=1{{1/C) s neyx Temiepatyp, ¢ciu T2> T1. JaiiTe HeoOX0AHMBIC TIOSICHSHHUSA K TpadHKYy.

3ajaua 2.

Hanumure dopmyity MULIeIUIBI 30J151 XJ10pH;1a cepebpa, cTabHIIM3HPOBAHHOT O
pacTeopoM xjiopy/ia Kainud. Hzobpaszute rpaduk najieHus noreHiuaia g J[2C
H OIIpE/ISJIMTE 3HAK /I3 Ta-IIOTEHIHAJIA.

YTBep}K,Z[eHO Ha 3aCCJaHHH Ka(l)el[pbl ((HHHOB&HHOHHBIG MarTcpHalJibl IPHHTMSAHAHHAYCTPHH Y

« » mpoToKoa Ne 3ag. kadempoii / #




