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1. Heap u 3aga49u AUCHUNIIIMHBI

Heabo wusyueHus aucuumiauHsl «KosomaHas Xumus» sBisercs (U3HUKO-
XUMUU TIOBEPXHOCTHBIX SIBICHUM M JUCIEPCHBIX CHCTEM C BBIBOJOM BCEX
(yHIaMEHTaJIbHBIX COOTHOLLEHUH.

3agayaMu AUCHUILIMHBI SIBIISIOTCS

- (hopMHpOBaHME NPEICTABICHUNA O JUCIEPCHBIX CUCTEMAaxX M IOBEPXHOCTHBIX
ABJIEHUAX; MOJEKYISIPHO-KHHETUYECKUX CBOWMCTBAX JHCIIEPCHBIX CUCTEM; METOJAX
ITOJYYEHHUS] U OYMCTKHU JUCIEPCHBIX CUCTEM; CTPYKTYPHO-MEXAHMYECKHUX CBOMCTBAX
JIUCIIEPCHBIX CHUCTEM; DJIEKTPOIIOBEPXHOCTHBIX M DJIEKTPOKMHETUYECKUX CBOMCTBAX
JVCIIEPCHBIX CUCTEM; ONITUYECKUX CBOMCTBAX IUCIIEPCHBIX CUCTEM,;

- (popMUpOBaHUE CIIOCOOHOCTH MPUMEHATD MOJTYYECHHbBIE TEOPETUUECKUE 3HAHUS
IIPU PELICHUM 3a1a4; NPUMEHATh METOAbBl XMMHUYECKOTO aHAIN3a B HCCIICIOBAHUMU
PEOJIOTUYECKUX U IEKTPUYECKUX CBOWCTB JUCIIEPCHBIX CUCTEM; DKCIEPUMEHTAIBHO
ONPENEIIATh IOBEPXHOCTHOE HATSIKEHHE KUIKOCTEM W BIUSHHUE IOBEPXHOCTHO-
akTuBHbIX BemecTB (ITAB) Ha 3Ty BenMYMHY; OLIEHHMBATh CMAyMBaHUE TBEPIBIX
IIOBEPXHOCTEMN;

- (popMHpOBaHNE HABBIKOB MCCIIEIOBAHUS MOJIEKYJISIPHO-KUHETUYECKUX CBOWCTB
JIUCIIEPCHBIX CHCTEM; MOJIYYEHUS W OYHUCTKM JHMCIEPCHBIX CUCTEM; HCCIICTOBAHMS
pPEOJIOTMYECKUX CBOMCTB JUCIEPCHBIX CHUCTEM; (DU3MKO-XMMHUYECKOTO aHallu3a
JVCIIEPCHBIX CUCTEM.

2. MecTO IMCHMILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

JucnuninHa oTHOCUTCS K o0s3aTenbHol yacTu bioka 1 OI1 BO. s uzydenus
Kypca TpeOyroTCsi 3HaHUS, MOJY4YEHHbIE CTYJEHTaMH IpPU H3YYEHUU AUCLMILINH:
«Heopraauueckas xumusn», «Opranndeckas XuMus», «Ou3znyeckas XuMus».

[TpuoOpereHHble 3HaHMST B paMKax JaHHOW JUCIMIUIMHBI HEOOXOAWMBI B
JNAJbHEUIIEM ITIPU HW3YyYECHUHM CIEAYIOIIUX JTACHUIUIMH: «DHU3UYECKUE METOJIbI
uccinenoBanusy», «®dapmaneBTHueckass M MEOULUHCKas XHMHUS», «TexXHomorus
nexapcTBeHHbIX Gopm». [lpuobpereHHBIC 3HAHHMS B paMKax AAaHHOW TUCITUTUIAHBI
HEOOXOMUMBI B JajbHEHIIEM MNpU TMOATOTOBKE BBIMTYCKHOW KBaNU(UKAIMOHHON
paboTHI.

3. Ilnanupyemblie pe3yabTaThl 00y4eHH S M0 TUCHUILIHHE

3.1 IlnanupyemMble pe3yabTaThbl 00y4eHHs M0 AMCHMILINHE

Komnerenuus, 3akpenJieHHas 3a aucuumiinHoi B OXOII:

OIIK-1. Crnoco0eH aHanM3UpOBaTh U  HMHTEPIPETUPOBATH  PE3YJIbTATHI
XUMHUYECKUX SKCIIEPUMEHTOB, HA0JII0IEHUI 1 U3MEPEHUH.

NHaukaTopbl KOMIIETEHIIUH, 3AKPEIJIEHHBIX 3a aucuuiuinaoi B OXOII:

HNOIIK-1.1. Cucmemamuszupyem u ananusupyem pe3yaibmamovl XUMUYECKUX
IKCNEPUMEHMOB, HAONIOOEHU, USMEPEHUU, A MAKICE Pe3VIbmamyl pacienmos c8ouUcms
gewecme u Mamepualos.

IToxa3aTe/in OEHUBAHMS HHIMKATOPOB JOCTHKEHHS KOMIIETEHIUIM

3HaTh:

31.1. MeTtozapl Moy4eHus: 1 OUYUCTKH TUCIIEPCHBIX CUCTEM.



YMerhb:

V1.1. IIpuMeHATP METOJBl XMMHUYECKOTO aHalIM3a B HCCIIECIOBAHUM CBOWCTB
TVCIIEPCHBIX CUCTEM.

HNOIIK-1.2. [Ilpeonacaem unmepnpemayuro pe3yibmamos coOCMEEHHbIX
IKCNEePUMEHMO8 U  pacyemHO-meopemudeckux pabom ¢  UCHOTb308AHUEM
meopemuyecKux 0CHO8 MPAOUYUOHHBIX U HOBLLX PA30€108 XUMUU.

Iloka3aTen oueHUBAHUS UHAUKATOPOB J0CTHKEHUSI KOMIIETEHIUI

3HaTh:

32.1. Metoap! pU3UKO-XUMHUYECKOTO aHAIN3a JUCTICPCHBIX CHCTEM.

Ymersn:

V2.1. DkcnepuMEeHTaIbHO ONPEACIISITh TOBEPXHOCTHOE HATSKEHUE KUJKOCTEH.

NOIIK-1.3. @opmynupyem 3axirouenuss u 66160061 NO pe3yilbMAMAM AHAIU3A
JIUMEPAmypHbIX ~ OAHHLIX, COOCMBEHHBbIX  IKCNEPUMEHMANbHBIX U paACYemHO-
meopemuyeckux pabom Xumuyeckou HanpaeieHHoCmu.

Iloka3aTenn oueHUBAHUS UHAUKATOPOB J0CTHKEHUSI KOMIIETEHIUI

3HaTh:

33.1. OcHOBHBIE 3aKOHBI (HU3UYECKOW U KOJUIOMJHOW XUMHH, METObI
HCCIICIOBAHUS CBOMCTB IUCIIEPCHBIX CUCTEM.

Ymern:

V3.1. [IpuMeHATh NOJy4EHHBIE TEOPETUYECKUE 3HAHUS IIPU PEILICHHUM 3a1a4 U
pacuerax 3KCIepUMEHTOB.

Komnerenumusi, 3akpenJieHHas 3a aucuumiinaoi B OXOII:

OIIK-2. CnocoGeH mpoBOAUTH C COOJIIOJICHUEM HOPM TEXHUKH O€30MacCHOCTH
XUMHYECKUN SKCIIEPUMEHT, BKIIFOUAsl CUHTE3, aHAJIU3, U3YUEHUE CTPYKTYPhI U CBOKCTB
BEILIECTB U MAaTE€PUAJIOB, UCCIEAOBAHUE MMPOLECCOB C UX YUYACTHEM.

NHaukaTopbl KOMIIETEHIIUH, 3AKPeIJIEHHBIX 3a aucuuiuinaoi B OXOII:

HNOIIK-2.1. Pabomaem ¢ xumuweckumu eujecmeamu ¢ coOa00eHUuem HOpM
mexHuxKu 6e30nacHoCmu.

IMoka3aTe/in OLleHUBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIeTEHIIUI

3HaTh:

34.1. Metozpl oy4eHus: AUCIIEPCHBIX CUCTEM.

34.2 ®OU3NKO-XMMHUYECKHE METOAbl MCCIEIOBAHUSA CBOMCTB JIMCIEPCHBIX
CUCTEM.

Ymersn:

V4.1. CaMOCTOSATENIbHO MPOBOAUTH XUMHUYECKUH HKCIEPUMEHT, MPUMEHSTh
METOJbl XMUMHUYECKOI0 aHalin3a B HCCJIEIOBAHUU CBOWCTB JUCHEPCHBIX CHCTEM C
COOJII0/IEHUEM HOPM TEXHUKH 0€3011aCHOCTH.

HNOIIK-2.4. [Iposooum uccnedosanus ceoUcms 6ewjecms u Mamepuanos ¢
UCNONIL308AHUEM CEPULIHO20 HAYYHO20 000PYO0BAHUSL.

Iloka3aTenn oueHUBAHUS UHAUKATOPOB JOCTUKEHUSI KOMIIETEHIUI

3HaTh:

35.1. OcHOBHBIE METO/bI, OOBEKTHI 1 METOJUKH BHITIOJTHEHUS UCCIICIOBaHUS HA
Hay4YHOM 000PYIOBaHUHU.

YMmers:



¥5.1. IlpoBoaHTh XMMHYECKHUH SKCIEPUMEHT C NPUMEHEHUEM CEPUIUHOIO
Hay4yHOT0 000py10BaHUS.

KoMmnerenuus, 3axkpensienHas 3a qucuuminnoin B OXOII:

OIIK-3. CniocoOeH NpuMEeHSATh PAaCUETHO-TEOPETHUECKUE METOIbI JJIsl U3yUCHUS
CBOMCTB BEILIECTB M IPOLECCOB C MX YYaCTHEM C HCIIOJIb30BAHUEM COBPEMEHHOM
BBIYMCIIUTEILHON TEXHUKHU.

NHaukaTopbl KOMIETEHIU, 3aKpeNJIEHHBIX 3a aucuunianHoi B OXOII:

NOIIK-3.1. Ilpumensem meopemuyeckue u NOJYIMAUPUYECKUE MOOEIU NpuU
peueHuy 3a0a4 XumMuueckou HanpaeieHHoCmu.

IHoka3aTean oneHUBAHUS HHAUKATOPOB 10CTHKEHUS KOMIIETEHIIUI

3HaTh:

36.1. OcHOBHBIE 3aKOHBI (PU3NYECKON M KOJUTOUTHON XUMUHU.

36.2 UucieHHble METOJIBI aHAIN3A.

36.3 TeopeTHUECKHE U MOTYIMIUPUIECKUE MOJIEIIH.

YMmers:

V6.1. [IpumMeHsTh Moy4eHHbIE TEOPETUUECKUE 3HAHUS [IPU PEILIEHUH 3a]1ay.

Komnerenuus, 3akpenJieHHas 3a aucuuninnoi B OXOII:

OIIK-4. Cnocoben 1utaHupoBaTh pPaOOTHl XUMHUYECKOW HANpaBICHHOCTH,
o0pabaTbiBaTh U HHTEPHPETUPOBATH TOJYUYECHHbIE PE3YJbTAaThl C HCIOJIb30BAHUEM
TEOPETUYECKNX 3HAHUM M MPAKTUYECKUX HABBIKOB PEIIEHUS MAaTeMaTHYECKHX U
dbu3nyecKkux 3aaa4.

NHaukaTopbl KOMIIETEHIIUH, 3AKPEIJIEHHBIX 3a aucuuiuinaoi B OXOII:

HNOIIK-4.3. Humepnpemupyem pe3yiomamol XUMUYECKUX HAOIOOEHUU C
UCNONIL308AHUEM DUUYECKUX 3AKOHO8 U NPeOCmAaBleHUlL.

IHoka3zaTean oneHUBAHUS UHAUKATOPOB J0CTHKEHUSI KOMIIETEHIIH

3HaTh:

37.1. Metoasl 00pabOTKH Pe3yIbTaTOB XUMUYECKUX IKCIIEPUMEHTOB.

Ymern:

V7.1. BemonHsATh pacueTsl, (GOpMyIHpOBaTH BHIBOABI HAa OCHOBaHUU
MOJTYYEHHBIX PE3YJIHTATOB.

KoMmnerenuusi, 3akpensienHas 3a qucuuminuoin B OXOII:

OIIK-6. CnocobeH mpencTaBisiTh pe3yjbTaThl CBOEMl pabOThl B yCTHOW H
NUCbMEHHOM (OopMe B COOTBETCTBUM C HOPMaMHM U TMpaBUJIAMHU, TPUHSITHIMU B
npodeccuoHaTbHOM COOOIIECTBE.

NHaukaTopbl KOMIETEHIU, 3aKpeNJIEHHBIX 3a aucuunianHoi B OXOII:

HNOIIK-6.1. [Ilpeocmasnsem pe3yromamsl pabomvl 6 6ude omuema Hno
cmanoapmuou ghopme Ha pyCCKOM s3bIKe.

IMoka3aTe/i OLleHUBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIeTEHIIUI

3HaTh:

38.1. OcHoBHbIE TpeOOBaHUS K 0OPMIICHUIO OTYETa O MpoJieJaHHON paboTe B
YCTHOM U MUCbMEHHOM (II€YaTHOM ) BHJIE.

YMmers:

¥8.1. [IpeactaBuTh pe3yabTaThl O MPOJEIaHHON paboTe B BUJIE MPOTOKOJIA.



3.2. TexHoJiorum, ooecnequBawuue popMupoBaHue KOMIeETeH Mt
[IpoBeneHne JIEKIMOHHBIX 3aHATHH, 1a0OpAaTOPHBIX 3aHATHH; BBHIOJHEHHE
MPaKTUYECKUX paboT; caMOCTOsITeNIbHAs paboTa IO/ pyKOBOACTBOM IIPETIO1aBATENS.

4. TpynoeMKOCTb IMCHHUIIMHBI M BUIbI YUeOHOM PadoThI
Tabnuna 1. Pacnipenenenue Tpy10€MKOCTH AUCITUTIIMHBI IO BUJaM y4eOHOM paOOThI

Bun yueoHoii padoTsl 3ayeTHbIE AkageMHYecKHe YAChI
€IMHULBI

O0mas Tpy10eMKOCTh TUCHUILIHHBI 5 180
AyauTopHbIe 3aHATHS (BCEro) 120
B toM uucie:
Jlexun 30
[Ipaktuueckue 3anarus (113) 30
Jlaboparophsie pabotsl (JIP) 60
CamocrosiTeibHAsE  padora  00y4YaKOUIUXCS 24+36(9k3)
(Bcero)

B toM uucne:

KypcoBas pabora

HE NpeayCMOTpEHA

KypcoBoii npoekt

HE MPeyCMOTPEH

PacuerHo-rpaduueckue padbOThI

HE TIPeayCMOTPEHBI

Jlpyrue BUAbI CaMOCTOSATENLHOM paboThI:
- IOJATOTOBKA K TaOOpaTOpHBIM paboTaM
- IOJrOTOBKA K MPaKTHYECKUM 3aHITUSAM

10
6

Texyuuii KOHTPOJIb YCIIEBAEMOCTU U
MMPOMEXKYTOUYHAs aTTecTanus (3a4er)

HE MPeyCMOTPEH

Texymuii KOHTPOJb YCIIEBAEMOCTH H
MIPOMEKYTOUHAS aTTECTAITHS (9K3aMECH)

8+36(3K3)

IIpakTHYecKasi MOATOTOBKA NMPHU Peain3alum
JMCIUIJIMHBI (BCEro)

0

5. CTpykTypa M cofepkaHue T CHUILTHHBI
5.1. CTpykTypa I¥CHUTIAHBI

Tabnuna 2. Moynu TUCIUTUIMHBI, TPYJ0EMKOCTh B 4acaxX W BUbI Y4eOHOM paboThI

N HaunmeHoBaHue Tpya-Te ek IIpakTuuy. JIab. Cam.
MOJLYJIsI 4yachkl 3aHATUSL | IPAKTHKYM padora

Knaccudukanus, MeToIsl 17 4 - 4 3+6(3K3.)
1 | monyuyeHus ©  OYHCTKA

JUCTIEPCHBIX CUCTEM

[ToBepXHOCTHBIE SIBICHHS. 43 8 8 16 5+6(9K3.)
2 | AncopOmus, aaresms,

KOTe3usi, CMauuBaeMOCTh

DIIEKTPOMOBEPXHOCTHBIE H 27 4 8 4 5+6(9K3.)
3 | PIEKTPOKMHETUIECKUE

SIBJICHUS

MonexymsipHo- 32 6 5 12 3+6(3K3.)

KMHETUYECKUE  CBOWCTBA
4 | AHMCTIEPCHBIX CHUCTEM.

YceroinunBoCcTh

JUCTIEPCHBIX CHUCTEM.

Caoiicta [IAB




CrpyxrypHO- 30 4 4 12 4+6(5K3.)
5 | Mmexaunueckue  cBOIiCTBa
I[I/ICHepCHBIX CHUCTCM

OnTHyYecKkre CBOMCTBa 31 4 5 12 4+6(9K3.)
JUCIIEPCHBIX CHCTEM

Bcero Ha qTUCHMILIHHY 180 30 30 60 24+36(3K3)

5.2. Conepskanue TUCUUIIMHbBI

MOAYJb 1 «KIJACCHO®UKALMA, METO/JAblI INOJYYEHHUA U
OYUCTKA JUCHEPCHBIX CUCTEM»

Beenenue. [Ipeamer komtonaHod xuMuu. OCHOBHBIE pa3/eibl U HAIlPaBICHUS
KOJUTOMJIHOM XUMHH, OOBEKTHl U IeNu u3ydeHus. KonnuecTBeHHbIE XapaKTEPUCTUKU
JUCIIEPCHOCTH:  TUCIEPCHOCTb, PAaaAYyC KPHUBU3HBIL, yJAEIbHAs1 IOBEPXHOCTb.
OcoOeHHOCTH  YJIBTPAJUCIEPCHOTO  (KOJUIOMJHOTO)  COCTOSIHUSA ~ BEILECTBa.
VYHUBEpCaTbHOCTh JUCIIEPCHOTO COCTOSIHUA — BemlecTBa. Onpexpensmoomas — poiib
ITOBEPXHOCTHBIX SIBJIEHUW B KOJUIOMJHON XUMUHU.

Knaccudukanus qucnepcHbIX CUCTEM: TIO arperaTHOMY COCTOSIHUIO JIUCTIEPCHOM
(da3bl U IUCTIEPCUOHHOM Cpefbl, 0 pa3MepaM YacTHll, 0 KoHueHTpauuu. [Tonstue o
TUOPUIBHBIX U JIMO(DOOHBIX AUCHEPCHBIX CUCTEMAX.

B3anMOCBs3b KOJUIOUTHOW XUMHH C IPYTUMH XUMUYECKUMU AUCLUUIUIMHAMHU, C
¢uszukoit, OWOJOTHEN, Te0JOrueu, TIOYBOBEJACHUEM, MEIUIMHOW. 3HauyeHHE
KOJUIOUJTHOW XMUMHUHU B OXPAHE IPUPOTHOM CPEBI.

MOAYJIb 2 <«IHOBEPXHOCTHBIE HABJIEHUS. AJACOPBIUA,
AAT'E3USA, KOTE3US, CMAYUBAEMOCTDb»

[IoBEpXHOCTHBIE  SIBJICHUSA. T€pMOAMHAMUKA TMOBEPXHOCTHBIX  SIBJICHUM.
[loBepxHOCTHOE HaTsDKeHHEe M aacopOuus. Ompenenenue aacopOuuu. Hzorepma,
M30MHMKHA, U30CTepa aacopOuuu U AuQQepeHnnaibHOe COOTHOIICHHE MEXy HUMHU.
@yHIaMEHTAJIbHOE aJICOPOLIMOHHOE ypaBHeHME ['nO0Oca (CBsI3b IMOBEPXHOCTHOIO
HATSKEHUS ¢ XUMUYECKUM MTOTEHITUATIOM).

Anres3us, cMauMBaHue, pacTeKaHHWE XKUAKOCTeW. Anre3us u koresus. [Ipupona
CWJI B3aUMOJEHCTBUSA TpH aare3uu. KpaeBoil yron cmaumBaHus W ypaBHeHue IOHra.
JInopunbHOCTH M TMOPOOHOCTH MOBEPXHOCTENH. Marepuanbsl Ha OCHOBE HAITOJIHHUTENS
u cesaytomero. Ilokpeitus. CkienBanue. Tpenue u cmaszka. ['uapodoOHbie
matepuanbl,  ¢Guotanus. JucrepcHOCTh W TEPMOJMHAMUYECKHE CBOMCTBA TeEl.
JlucriepcHOCTh KaKk TEPMOJIMHAMUYECKHI TapaMeTp.

DHepreTuKa JUCreprupoBaHus U 00pa3oBaHusl HOBBIX (pa3. JlucneprupoBanue u
KOHJIEHCAIlMsi — JiBa crHoco0a TOJNY4eHHs JAUCHEepPCHBIX cucTteM. [IpodyHocTh
MaTepHalioB U ACHEKTbl CTPYKTYPbl. AJCOPOIMOHHOE MOHUKEHUE MPOYHOCTU TEN -
sbpdext PebGunnepa. Ilpumepsl mMoOdydeHUS] AUCTIEPCHBIX CHCTEM METOJIaMU
¢u3nueckol M XMMHUYECKOW KOHJCHCAIMH. 3HAay€HUE MPOIIECCOB BO3HUKHOBEHUS
HOBBIX (a3 B TEXHUKE U TEXHOJIOTHH.

Teopus ancopOrmu Ta30B W MmMapoB. BiammonmeWcTBus mpu  afcopOIuu.
Knaccudukanus mexanusmoB ancopOuuu (usmdeckast ancopOIus, xemocopOuus u



noHooOMeHHass  azacopOmusi). [lpupoma amcopbumonHbiXx cuia.  OcoOeHHOCTH
coctaBisitonux cuil  Ban-nep-Baanbca (OpHEHTAMOHHBIX, WHIYKUIUOHHBIX U
JUCIEPCUOHHBIX) TpPH ajacopOuuu. YpaBHEHHE JUIsl MOTECHUUAIBHOM SHEpruu
B3aUMOJICUCTBUS aTOMa (MOJIEKYJIbI) C IIOBEPXHOCTHIO TeIa.

ApncopOuus Ha OAHOPOJHOM TOBEPXHOCTU. YCIOBUS PAaBHOBECHS MEXIY
MTOBEPXHOCTHBIM CJIOEM M 00BbeMHOU (hazoil. YcioBusi (a30BOro paBHOBECHS U 3aKOH
I'enpu. VYpaBHeHUSS MOHOMOJIEKYJApHON ajncopOuuu JIeHrMiopa W ero aHaius.
Jluneiinas ¢gopma uzorepmbl Jlenrmiopa. Konctanra aacopOIIMOHHOTO PaBHOBECHS.
VYpaBuenue @DpeiiHMxa. YpaBHEHHE H30TEPMbl TOJUMOJICKYJISIPHON amcopOnuu
(BOT) u ero ananu3. duznueckuil cMbici KOHCTAHT B ypaBHeHun bOT. Jlunelinas
¢dopma ypaBHenust BOT u pacuer ero koHcTaHT. OmnpenenaeHue TEIUIOThl U SHEPTUU
aacopOumu. UM3ocrepuueckas Temiota aacopOuuu. Kuneruka —ancopOumu.
OcobenHoctr xemocopOIK. AKTUBUPOBAHHAS U HEAKTUBUPOBAHHAS aJICOPOIIHS.

AncopOuusa Ha HOpUCTHIX Matepuanax. [lopucTeie Tena — JUCepCHbIE CUCTEMBbI
C TBEpAOW AucnepcHoHHOM cpenoi. IlopucrocTs. BbICOKOMOpUCTBIE MaTepuabl
KOPIYCKYJIAPHOM, KpPUCTAJUIMYECKOW M Ty04yaTOM CTPYKTYpOoll UM METOAbl HX
nonydyeHusi. OnpeneneHue yAeJabHOW MOBEPXHOCTH MOPUCTHIX TEJl C KOPIYCKYISIPHOU
CTPYKTypoi u3 pa3mepoB kopryckyi. Knaccudukamus nop no JlyOuHuHy U Teopuu
a7IcopOLIMK Ha TTOPUCTHIX aJCOPOCHTAX.

AJncopO1us U kaTanu3 AJcopOIus U3 KUIKUX PACTBOPOB. XpomaTorpadusi.

OOmeHnHas MoJeKyIJsipHasi aacopOius u3 pactBopoB. OCOOEHHOCTH aACcOPOINH
U3 KUJKAX pacTBOpPOB.  AjcopOims MOBEpXHOCTHO-aKTUBHBIX BemiecTB (I[TAB).
[IpumenumocTs ypaBHeHnuid Jlenrmiopa u ['enpu ana omucanus aacop6uuu [1AB u3
pPacTBOPOB. 3aBUCUMOCTH IIOBEPXHOCTHOI'O HATSKEHUS OT COCTaBa pPacTBOpa IIpH
coomonennn  3akoHa  l'enpu u  ypaBHeHuum  Jlenrmriopa.  CocrosiHue
MOHOMOJIEKYJISIPHBIX ~ TJICHOK HA TOBEPXHOCTU IKUIKOCTH U (PakTopbl, UX
onpenenstonme. Becbl Jlenrmiopa. Crtpoenue ajncopommoHHbeix cioeB I[IAB u
OTIpe/IeTICHUE BEIUNYNHBI U (POPMBI UX MOJICKYII.

Xpomatorpadus. Otkpeitne C.M.IIBeTa. OCHOBHBIE NPHHIMIBI U CYIIHOCTh
xpomatorpaduu. ['azoBas u xuakocTHas xpomartorpadusi, uX KiIaccu(UKALIUS IO
arperaTHOMy COCTOSIHMIO HemoABWkKHOW (as3pl. Knaccudukanusa KuIKOCTHON
xpomatorpadpuu 1o MexaHusmam copOuuu. Ilpumenenue xpomarorpaduu B
MPOMBIIUIEHHOCTH U UCCIIEIOBAHUSAX.

MOAYJIb 3 «IJIEKTPOITIOBEPXHOCTHBIE n
IJIEKTPOKUHETUYECKHUE SABJIEHUS»

JlucniepcHple  CUCTEMBI M DJIEKTPUYECKUE SIBICHUS Ha IOBEPXHOCTH.
[ToBEpXHOCTHOE HATSKEHHUE U AIEKTPUUECKHUI MOTeHIMAI. MexaHu3Mbl 00pa30BaHUs
JIBOMHBIX 3JIEKTPUUECKUX cJI0€B. CBsI3b MEXK(a3HOIO 3JIEKTPUUECKOTO MOTEHIMAA C
MIOBEPXHOCTHBIM HAaTsKeHHEM (ypaBHeHHE JIunmMmana). DIEeKTpUUYECKHil MOTEeHUUaNl U
['u66coBckas agcopbumst noHoB. CTpoeHue nBoitHOro 3nekrpuueckoro cios (A3C).
DJEKTPOKUHETUYECKUE SIBICHUA. YeThlpe BHAA AIIEKTPOKMHETHUECKHUX SBICHUNA U
HCTOPHS UX OTKPBITHS. MeTOIbI OIpeIeIeHHs] 3JEKTPOKUHETUYECKOTO MOTEHIIHANIA.



MOAYJb 4 <«MOJEKYJAPHO-KNHETUYECKAE CBOHMCTBA
JJUCHEPCHBIX CUCTEM. YCTOMYUBOCTh JUCHEPCHBIX CUCTEM.
CBOMCTBA ITAB»

['maponrHaMUYECKUE W MOJIEKYJISIPHO-KMHETUYECKUE CBOMCTBA JMCIEPCHBIX
cucteM. CeguMeHTaus U JUCIIEPCUOHHBIN aHAIN3. A3P0O30JIU, IOPOILIKH, CYCIIEH3UH,
SMYJIBCUU U UX KIacCU(pUKaLUs MO AUCIEPCHOCTH, KOHUEHTpauuu. [IeHbl, macTsl.
3akoH Crokca MNpu CEAUMEHTAMM W Y4YeT pPa3jWyHbIX OTKJIOHeHWW. KoHcranTa
cequmeHTauuu. CeaMMEHTAUMOHHBIA aHAIW3 TMOJUIUCIEPCHBIX CHCTEM. AHamu3
KPUBOW CEIUMEHTALIUH.

MonekyIsIpHO-KMHETUYECKUE CBOWCTBA 30JIEM. bpOyHOBCKOE JIBHKEHHE U €0
MOJIEKYJIIpHO-KMHETHYeCcKas npupoja. CpeaHsass KMHETHYECKas SHEPrusi U CKOPOCTh
nBroKeHuss d4actull. CpelnHM CABUI KaKk  XapaKTEPUCTHKAa HMHTEHCHUBHOCTH
OpoyHOBckoro  jBwkeHUs. COOTHOUIEHME  MEXIy CpPeIHUM  CABUIOM U
kodpdunrentom aupdy3un (3akoH IHiTerHa-CMOIyX0BCcKOT0). Juddy3nonHo-
CEIUMEHTAIlMOHHOE  paBHOBECME B 30JIX,  TUIICOMETPUYECKUM  3aKOH.
CenuMeHTallMOHHAA YCTOMYMBOCTh. KHHETHUECKHE U TepMOJUHAMUYECKUE (PAKTOPHI
CEIMMEHTAIIMOHHON YCTOMYHUBOCTH.

ArperaTuBHas yCTOMYMBOCTb JUCIIEPCHBIX CUCTEM. /[Ba BHJIa YCTOMYHUBOCTH 110
[leckoBy. ArperatvBHasi yCTOWYMBOCTh W pacKiuHUBaIliee nasieHue. CrocoObl
arperaiiud B 3aBHUCHUMOCTH OT arperarHoro COCTOSIHHSI JuclepcHOM (a3pl u
aucnepcroHHon cpebl. CBoicTBa JMOMGUIBHBIX KOJUIOWAOB U pacTtBopoB [1AB.
CamMonpou3BoibHOE MulemIoo0pa3oBanue B pactBopax IIAB kak crnenctBue
cTpoeHusl MoJieKyl. KuHeTnka Koaryiasiuu U (akTopbl YCTOWYMBOCTU JMO(POOHBIX
aUcrepcHbIX cucteM. Kunernueckue (HakTopsl arperaTMBHOM — yCTOMYMBOCTH
JUCIIEPCHBIX CHUCTEM. BiusHME BA3KOCTH, TEMIIEpAaTypbl M KOHILICHTpALMU Ha
arperatuBHyr0 ycroilunBocTh. CoibpBaTalusi, 00pa30BaHUs aJCOPOLMOHHBIX CJIOEB
[IAB u ABOMHOrO 3JEKTPUYECKOTO CJIOS — (PAKTOPbl CHUKEHUS MOBEPXHOCTHOIO
HATSHKCHUS ¥ TTOBBILICHUS MTOTEHIIMAIbHOTO Oaprepa. Bribop MeTona crabunmsaruu B
3aBUCHUMOCTH OT IPUPOABI KOMIIOHEHTOB JUCIIEPCHOW CHCTEMBI.

OcHoBBI Teopuu yctoMuuBOoCcTH U Koarymsiuuu JJIPO (Hepsiruna, Jlannay,
®epges, OBepOEKa).

MOAYJb 5 «CTPYKTYPHO-MEXAHHYECKHE CBOHMCTBA
JAUCIHHEPCHBIX CUCTEM»

CrpykTypooOpa3oBaHue B JHCHEPCHBIX CHCTEMax M HX CTPYKTYpHO-
MexaHudeckue cBocTBa. OOIMe CBENEHHMs O MEXaHM3ME CTPYKTYypooOpa3OBaHMS.
Oo6pazoBanue ctpykryp no AJIDO. Tukcorponus U KOaryiasiiuOHHO-TUKCOTPOITHbBIE

CTPYKTYpBHI. KonaeHcannoHHO-KpucTaIn3allMOHHbIE CTPYKTYPBHI.
CrpykrypooOpa3oBaHuEe pa30aBICHHBIX JHUCIEPCHBIX CHUCTEM (TelH, CTYAHH).
Cunepesuc.

DOneMeHThl peosioruu. Peosiorvst Kak METOJl HCCIEAOBAHHUS MEXaHUYECKUX
CBOWMCTB CTPYKTYp B  JUCIEpPCHBIX CcHCTeMax. Peonorndeckue  CBOMCTBa
KHUJIKOOOPA3HBIX U TBEPA0OOPA3HBIX TEI.

MOJIYJb 6 «ONTHUYECKHUE CBOMCTBA JUCHEPCHBIX CUCTEM»



SIBieHUsA, TPOUCXOASIIME NPU HANPABICHUM CBETA HA JIUCIEPCHYIO CUCTEMY.
CBETONOTIONIEHNE U CBETOpAcCEesHUE. YpaBHEHUE Penes Iyl CBETOPACCESHUSI U €T0
ananu3. Hedenomerpus kak MeTOJ omnpenereHus KOHIEHTPALMK U JUCIEPCHOCTU B
KOJUIOMJHBIX cucTemax. Omnpenenenue @opmbl yactull. Onruueckas IJIOTHOCTb
OKpallleHHbIX cHUCTeM U ypaBHeHue Jlambepra-byrepa-bepa. Bnusaue nucnepcHocTH
Ha paccessHhE CBEeTa. YJIbTPAMHUKPOCKOIIHUS W €€ BO3MOXHOCTH. OnpeneneHue
KOHLIEHTPALMU 30JIEW U pa3Mepa YaCTULL.

5.3. JlabopaTopHble padoThI
Tabnuma 3. JlJabopaTtopHble pabOThI U UX TPYJOEMKOCTb

[TopsinkoBerit HOMep Moayis. Llenun HaunmenoBanue nabopatopHbix paboT Tpyno-
nabopaTopHBIX padboT €MKOCTb
B yacax
Moayas 1.
Hean: H3y4YEeHUE MeToni0B | [TonydeHnne, cBOWCTBA M METOABI OYUCTKHU 4
MOJIYYEHUS! U OUYMCTKH KOJUIOMJHBIX | 30JICH.
CHCTEM
Mogayas 2. AncopOuust Ha TOABHXKHOM MMOBEPXHOCTH
Henab: u3yyeHue siBIeHUs aacopoLuu | pasaena.
Y €ro MPUMEHEHHUS B XUMUH UccnenoBanue aacopOuuu pacTBOPEHHOTO 16
BEIIIECTBA Ha TBEPJIOM aJICOPOEHTE.
["a3o0-xuakocTHas xpomarorpadus.
Moayas 3. Onpenenenue ANEKTPOKUHETUYECKOTO
Heab: M3Y4YCHUE | MOTEHIMajla 30Ji1 THAPOKCHAA  Kelesza 4
AJIEKTPOKUHETUYECKUX SIBJICHUMN METOJIOM dJIeKTpodopesa.
Monyas 4. Konaykromerpuueckoe HUCCIIeIOBaHNE
Heab: wu3ydeHHe  MOJEKYISIPHO- | MUIIEIUIOOOPA30BaHUS B TOJIYKOJUIOMIHBIX
KMHETUYECKUX CBOWMCTB JIUCIEPCHBIX | CHCTEMaX.
CUCTEM Koarynsmus ¥ yCcTOMYMBOCTBH JIHCIEPCHBIX 12
CUCTEM.
CenMMEHTAIIMOHHBINA aHAJIH3.
Mony.s S. CHATHE  YNpPYro-KMHETHUYECKHX JUarpamMmm
Henap: wuszydeHwe CTPYKTYPHBIX H [OJINMEpOB.
PEOJIOTMYECKUX CBOMCTB AUCIIEPCHBIX 12
CHCTEM Peonorunueckoe UCCIIEIOBAHKE
CTPYKTYPUPOBAHHBIX CUCTEM.
OrnpenenieHre pa3MepoB YaCTUL] ONMTHYECKUM
Monyas 6. METOJIOM.
Heﬂv": H3Yy4CHUE ONTHHCCKUX | OrpeenneHMe KOHLEHTPAMHM WMCTUHHBIX H 12
CBOUCTB JMCIEPCHBIX CHCTEM KOJUIOMJIHBIX ~ PacTBOPOB,  B3Becel  TI0
CBETOINPOMYCKAHHUIO.




5.4. IlpakTHyecKue 3aHATHS

Ta6nuna 4. Tematuka, popma npaktuueckux 3ansatuil (I113) u ux Tpy10eMKOCTh

ITopsiAxOBBI HOMEP MOYJIS. [IpumepHas TemaTuka 3aHATHIA U popMa UxX Tpyno-
[lenn mpakTUYECKUX 3aHATUNA MPOBEICHUS €MKOCTh
B yacax
Mopayas 2
eJib: OpPMHPOBaHHE
1 . (popmup [ToBepXHOCTHBIE SIBJICHUS. 8
npeAcTaBiIeHUd 00 aacopOIMOHHBIX
npoleccax
Monyas 3
Hean: dhopmupoBanue .
. ONEKTPOKMHETUYECKUE CBONCTBA KOJIJIOMIHBIX 8
MpPEICTaBICHHIA 00
. CUCTEM.
3JIEKTPOKUHETUYECKHUX CBOMCTBax
JUCIIEPCHBIX CUCTEM.
Moayasb 4 MonekynapHO-KNHETUYECKHE CBOMCTBA
Heas: (dbopmMHpOBaHUE | KOJUIOMIHBIX CUCTEM.
INPEACTABICHU O  MOJEKYJISIPHO- . 5
. ArperatuBHasi  yCTOMYMBOCTb  KOJUJIOMJHBIX
KMHETHYECKUX CBOMCTBax
CUCTEM.
JIUCIIEPCHBIX CHCTEM.
Moayasb 5
eJib: OpPMHPOBaHHE .
1 o (bopmmp Bs3kocTs. Peonoruueckue CBOMCTBaA 4
IpeICTaBICHUM 0 CTPYKTYpHO-
. JUCIIEPCHBIX CUCTEM.
MEXaHUYECKUX CBOMCTBax
JUCIIEPCHBIX CUCTEM.
Moayasb 6
Heas: ¢dbopmupoBaHue

. OnTHyeckne CBONCTBA TUCIEPCHBIX CUCTEM. S)
OpeACTaBIeHU 00  ONTHUYECKUX

CBOMCTBaX JAUCIICPCHBIX CUCTCM.

6. CamocTosiTeIbHAsI padoTa 00y4aromMuXCcs U TEKYIIMA KOHTPOJIb YCIIEBA€MOCTH
6.1. ILlesqin camocTosITE/ILHOM PadoThI

OCHOBHBIMU ~ LEISIMH  CaMOCTOSITENIbHOM  paboThl  OakanaBpOB  SIBISIETCS
dbopMupoBaHHEe CIOCOOHOCTEHN K CaMOCTOSITEIbHOMY MO3HAHUIO U O0yUYEHUIO, TIOUCKY
auTEpaTypel, 0000meHnI0, O(QOPMICHHI0O W  TPEICTABICHUIO  MOJYyYEHHBIX
pEe3yNbTaTOB, HMX KPUTHYECKOMY AaHAJINW3Yy, IIOMCKY HOBBIX, PALMOHAIBHBIX H
HEOPJIMHAPHBIX PEIICHHUI, apryMEHTUPOBAHHOMY OTCTaMBaHUIO CBOMX IPEIIOKECHUI,
YMEHHU NOATOTOBKU BBICTYIUIEHUHN U BEICHUS TUCKYCCHM.

6.2. Opranuszanusi 4 cogep:KaHue CAMOCTOATEIbHOI padoThI

CaMocTosiTenpHast padoTa 3aKII0YaeTCs B M3yUYEHUHU OTIEIBHBIX TEM Kypca IO
3aJIaHUIO TIPETMOAaBATEIIS M0 PEKOMEHyeMOU UM YUeOHOM JIuTepaType, B MOATOTOBKE
K 7a00paTOPHBIM M MPAKTHYECKUM 3aHSATUSAM, K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH;
MOJATOTOBKE K SK3aMEHY.

[Toce BBOAHBIX JEKIUNA, B KOTOPHIX 0003HAYACTCS CONEPIKaHUE AUCITUTLIMHBI,
ee mpobOiieMaThKa W MPaKTHYECKas 3HAYMMOCTh, CTYJICHTaM BBIIAIOTCS 3aJaHUs Ha
MpaKkTU4YeCKue u JabopaTopHblie 3aHaTHsI. CTyIEHTHI BRITIONHSIOT 3aAaHus B yackl CPC
B TEUEHHE CEeMecTpa B COOTBETCTBMUM C OCBOCHHEM YYEOHBIX pa3lesioB. 3amuTa
BBITIOJIHGHHBIX 3aJlaHUi TPOU3BOJUTCSA TOJTAITHO B Yachl MPAKTHYECKUX 3aHITHM.



OHCHI/IBaHI/Ie OCYHICCTBICTCA IMYTEM YCTHOT'O OITpOCa IMPOBOJUTCA IO COACPIKAHNUTIO U
Ka4CCTBY BBIIIOJIHCHHOTI'O 3aJlaHH.

7. Y4eOHOo-MeTOANYeCKOe U HH(popMaAIMOHHOE O0ecneyeHue JUCIUTIMHBI
7.1. OcHOBHAas JIUTEpPATYypa MO JUCUHUIJIMHE

1. yxun, E.J{. Komtounnas xumus : yaeOnuk mist By3oB / E.JI. llykus,
A.B. Ilepuos, E.A. AmenuHa. - 7-¢ u3. ; ucrp. u jgomn. - Mocksa : HOpaiit, 2022. -
(Beictiee ob6pazoBanme). - OOpasoBarenvHas tmiatdopma HOpaiit. - Tekct
ANIEKTPOHHBIN. - Pexkum noctyna: mo moamucke. - Jlara obpamenus: 07.07.2022. -
ISBN 978-5-534-01191-3. - URL.: https://urait.ru/bcode/488853 . - (ID=144059-0)

2. Hlyxun, E.JI. Konnonanas xumus : yaeOHUK SIS CTY/IEHTOB BY30B IO
cuer. "Xumus" u Hanp. "Xumusa" / EJ1. llykun, A.B. Ilepuos, E.A. AMenuna. - 5-¢
U3, ; uctp. - M. : Boiciias mkona, 2007. - 444 c. : wi. - ([ BeicIIMX y4eOHBIX
3aBesieHui ). - bubnuorp. : ¢. 433. - Tekcr : HenocpeacTBeHHbIN. - ISBN 978-5-06-
005900-7 : 457 p. 60 k. - (ID=75043-38)

3. 3umon, A.Jl. Komnoupnas Xxumus : ydyeOHMK JjIi BY30B IO Harp.
"Xumug", "XuMm. TexHojiorus u onorexuojorus” u crei. "Xumug", "buorexnonorus"
/ AJ. 3umon, H.®. Jlemenko. - MockBa : Xumus, 1995. - 336 c. - ([ns Beiciieit
mikoiel). - 7500-00. - (1D=429-6)

4. ®posos, FO.I'. Kypc kommongHoit xumuu. [IoBEpXHOCTHBIE SIBIICHUS U
JUCTIEPCHBIC CUCTEMBI : yueOHUK s By30B / FO.I'. ®ponos. - MockBa : Anbsiae, 2014.
- 463 c. - Tekcr : nenocpeactBeHHbid. - ISBN 978-5-903034-81-9 : 690 p.-
(ID=114393-6)

5. Bororkuii, C.C. Kypc KOUIOMTHOW XUMUU : YUEOHUK ISl XUM.-TEXHOI.
By30B / C.C. Boronkuid. - 2-e u3. ; 101. u nepepad. - Mocksa : Xumus, 1976. - 512 c.
: wiL. - TekcT : HemocpeacTBeHHbIH. - 1 p. 60 k. - (ID=52744-13)

7.2. IonoJIHUTeIbHAS JTUTEPATYPa MO JTUCHUITIHHE

1. TunoBeie pacyeTsl MO (PU3NYECKOW U KOJUIOMJHOM XHUMHHU : ydueOHOe
nocobue aisi 6akagaBpoB MO AUCHUIUIMHAM "du3nueckas W KOJUIOWIHAsT XUMHS" U
"Xumus aucnepcHbix cucrem" / A H. Bacrokosa [u 1p.]. - Cankrt-IletepOypr [u np.] :
Jlans, 2022. - (YueOHuku ais By30B. CrnenanbHas aurepatypa). - ObC Jlans. - Tekcr
: DJIEKTPOHHBIN. - Pexum goctyma: mo noamucke. - Jlara obpamenus: 18.07.2022. -
ISBN 978-5-8114-1605-9. - URL.: https://e.lanbook.com/book/211541 . - (ID=105920-
0)

2. [IpakTHKyM MO KOJJIOMIHOM XWMHUU : ydyeOHOE mocoOue Jisi CTYyAEHTOB
(OakamaBpoB, mpernojaBareseil) TEXHOJOTUYECKUX CIENHaIbHOCTEH BY30B 110
nporpaMmMmaM kypca "Kommompnas xumus" : B cocTaBe Y4eOHO-METOAMUYECKOTO
komruiekca / M.U. Tensdman [u np.]; mox pen. M.U. I'enbdmana. - Cankt-IlerepOypr
[v np.] : Jlans, 2021. - 256 c. - (YueOHuku 1 By30B. CrienanbHas JuTeparypa). -
OBC Jlanb. - TekCT : 3JMEKTpOHHBIM. - PexuMm nocryma: mo moamucke. - Jlarta

oOpaleHus: 07.07.2022. - ISBN 5-8114-0603-7. - URL.:
https://e.lanbook.com/book/167730 . - (ID=144060-0)
3. [IpakTUKyM MO KOJUIOMTHONW XUMHUHM : y4ueO. MocoOue Jyisi CTYACHTOB

(6akanaBpoB, MpeIL.) TEXHOJ. CHell. By30B 1o nporp. kypca "Komnouanas xumus" : B


https://urait.ru/bcode/488853
https://e.lanbook.com/book/211541
https://e.lanbook.com/book/167730

coctaBe yueOHO-MeToanueckoro komriekca / M.U. 'enspman [u ap.]; moxn pea. M.U.
I'ensdmana. - Cankr-IleTepOypr [u ap.] : Jlans, 2005. - 256 c. : un. - (YueOHUKHT 1715
By30B. CrieniuanbHas auteparypa). - budmmorp. : c. 254. - TekcT : HenocpeICTBEHHBII.
- ISBN 5-8114-0603-7 : 107 p. 03 k. - (ID=47675-19)

4. [IpakTukyM © 3ama4HUK 1O KOJUIOMJAHOM XuMHUHU. [lOBEpXHOCTHBIE
SBJICHUS M JIUCTIEPCHBIE CHUCTEMBI : ydeOHOe IMocoOue il BY30B B OOJI. XHUM.
TexHojoruu u 6morexnosioruu / B.B. Hazapos [u ap.]; mox pen.: B.B. Hazaposa, A.C.
I'ponckoro. - M. : Axkagemknura, 2007. - 372 c. : un. - bubnuorp. : c. 369. - Tekcr :
HenocpeacTBennsbit. - ISBN 978-5-94628-267-3 : 340 p. - (ID=71670-12)

5. [ToBepXHOCTHBIE SIBJICHUS W JUCIEPCHBIC CUCTEMBI : y4eb. mocodue s
CTYJEHTOB BY30B 10 HampasiieHnto noarotosku BIIO 040300 Xumusa u creu. BITIO
040500 dynnament. u mpukia. xumus / TBepckoil roc. TexH. yH-T ; cocT.. D.M.
Cyneman, B.I'. MatseeBa, O.B. Kucinuna, A.1. Cunopos, N.IO. Tsamuna. - Tseps :
TeI'TY, 2014. - Cepsep. - Tekcr : anexrponnsiid. - ISBN 978-5-7995-0745-9 : 0-00. -
URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105914 . - (ID=105914-1)

6. [ToBepXHOCTHBIE SIBICHUS M JUCIEPCHBIE CUCTEMBI : y4yed. mocobue as
CTYAEHTOB BYy30B 110 HamnpasieHuto noarorosku BITO 040300 Xumus u cneu. BITO
040500 dynmameHT. U npuki. xumus / TBepckoil Troc. TeXH. YH-T ; cocT. O.M.
Cynbman [u ap.]. - Teeps : TBI'TY, 2014. - 107 c. - TekcT : HENOCPEACTBEHHBIN. -
ISBN 978-5-7995-0745-9 : [0. 11.]. - (ID=106436-65)

1. JlabopaTopHbie pabOTHI 1 33J]a4H IO KOJJIOMIHON XUMUU : yuel. mocobue
JUTSL XMM.-T€XHOJI. cretl. By30B / I'. @pomnoB [u np.]; mox pen.: FO.I'. @pomosa, A.C.
I'poackoro. - Mocksa : Xumus, 1986. - 216 c. : un. - Tekct : HenmocpeacTBeHHbIH. - 60
K. - (ID=52764-121)

8. Kpyrnskos, [1.M. ®@usndeckas u kosuonanas xumus. [Ipaktukym : yueoO.
nocobue / [1.M. Kpyrnskos, A.B. Hymraesa. - 1-e uszz. - CII6. : Jlanb, 2021. - 208 c. -
(YueOnuku pns By30oB. CneumanbHas muteparypa). - OBC Jlanb. - Teker

ANEKTPOHHBIN. - PexkuMm noctyna: mo moamwucke. - Jlata obpamenus: 07.07.2022. -
ISBN 978-5-8114-1376-8. - URL.: https://e.lanbook.com/book/168496 . - (ID=99769-
0)

Q. Kpyrnsikos, I1.M. ®usndeckas u KoJIJIOUIHAS XUMHUS : yued. mocooue asis
CTyI. CTPOMT. CHell. : B cocTaBe ydeOHO-meToauyeckoro kommuiekca / ILM.
Kpyrmskos, T.H. Xackosa. - 2-e uzn. ; ucnp. - M. : Beiciias mkona, 2007. - 319 c. -
(YMK-Y). - bubmmorp. : c. 319. - Tekct : HenocpenctBeHnsiii. - ISBN 978-5-06-
004404-1 : 306 p. 90 k. - (ID=75056-20)

7.3. MeToauuecKue MaTepuabl

1. Meroanueckne ykazaHus Juisi  1a00paTopHBIX paboT MO  Kypcam
"IloBepxHOCTHBIC SBJICHUS M AuUCIiepcHble cuctembl' U "KosmouaHas xumus" mis
crynenToB cnennanbHocTH 020101 Xumus, 240901 buorexnonorus, 320700 Oxpana
OKpY’Karollel cpeabl W palMoHAJIbHOE HCIIOJIb30BaHUE MPUPOJHBIX PECYPCOB H
240501 XuMHYECKME TEXHOJIOTUH BBICOKOMOJIEKYJAPHBIX COCAUHEHUM : B COCTABE
y4eOHO-MeToIMuecKoro komiuiekca / coct.. O.M. Cyneman, B.I'. Mareena,
O.B.Kucmuma, O.B. Manaenkos ; Tepckoil roc. TexH. yH-T, Kad. bTuX. - Tseps :


https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105914
https://e.lanbook.com/book/168496

TeI'TY, 2009. - (YMK-M). - CepBep. - [Hduckera. - Tekcr : anexrponnsiid. - 0-00. -
URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/78333 . - (ID=78333-2)

2. ['paduuecko-ummrocTpaiionHbli  MaTepuasn B Kypce "Kosmounnas
xumus" : METOJ. yKa3. JJisi caMoCT. paboThl 1Mo KypcaM "[loBepXHOCTHBIE SIBIEHUS U
nucnepcubie cucteMbl' u "Koimoupnas xumus" gis crygenroB cren. 020101 -
Xumus, 240901 - buorexnomorusi, 320700 - OxpaHa OKp. cpeapl U pail.
UCTOJIb30BaHuEe  mpupod.  pecypcoB u 240501 -  XuM.  TEXHOJOTrUU
BBICOKOMOJICKYJISIPHBIX COCIMHEHUM : B COCTaBE Y4eOHO-METOIMYECKOr0 KOMILIeKca /
coct.: 9.M. Cynbman, B.I'. MatBeeBa, O.B.Kucnuna ; TBepckoii roc. TexH. yH-T, Kad.
bTuX. - Teeps : TBI'TY, 2008. - (YMK-M). - Cepsep. - Tekcr : anexkrponnsri. - 0-00.
- URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/72937 . - (ID=72937-1)

3. ['padmyecko-nmmocTpaliioHHblii  MaTtepuan B Kypce "Kommoumgnas
XUMUA" : METOJAMYECKHE YyKa3aHWs ISl CaMOCTOSITENIbHOW paboThl MO Kypcam
"IloBepXHOCTHBIEC SIBIICHUSI U AUCIIEpCHbIEe cuctembl' W "KosmougHas xumus" ajist
cryaeHtoB cnenuanbHocTerd 020101 - Xumusa, 240901 - buorexnomorus, 320700 -
OxpaHa OKp. cpelbl U pall. MCNOJb30BaHUE mpupon. pecypcoB u 240501 - Xum.
TE€XHOJIOTUU BBICOKOMOJIEKYJISIP. COEAMHEHUN : B COCTaBe y4eOHO-METOJIUYECKOIO
komruiekca / cocraButenu: J.M. Cyneman, B.I'. Martseea, O.B.Kucnuna ; TBepckoi
rocygapcTBeHHbI TexHuueckuil yHupepcuter, Kadenpa bTuX. - Tseps : TBI'TY,
2008. - 36 c. : w1 - (YMK-M). - TekcT : HermocpeacTBEeHHBIN. - 9 p. 88 k. - (ID=72984-
96)

4, Konnougnas xumust : 1abopaTopHBbIi TpakTUKyM 10 Kypcy «Kommonanas
XUMUS» JIJIS1 CTYJICHTOB OYHOM M 3a04HOU (hOpM 00yUYEHUST HANPABJICHUMN MOATOTOBKU
04.03.01 Xwumusa, 18.03.01 Xwummueckas texuojorus, 19.03.01 buorexHomorus,
18.03.02 DHepro- u pecypcocOeperarmmue Mporecchl XUMHYECKONH TEXHOJIOTHH,
HedTexumun U OuoTexHonoruu M crneruanbHocTd 04.05.01 dyHnameHtanbHas u
npukiaanas xumus / cocrautenu: O.B. Kuciauna, O.B. Manaenkos, 1.10. Tsamuna,
O.M. CynbMaH ; TBepcKOW rocynapcTBEHHbIM TexHUYecKkui yHuBepcuter, Kadenpa.
bTuX. - Teeps : TBI'TY, 2021. - 40 c. - Cepsep. - Tekcr : anekrponnsrit. - 0-00. -
URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/142183 . - (1ID=142183-1)

S. Konnougnas xumus : 1abopaTopHbIil mpakTukyM 1o Kypey «Komnounnas
XUMUS» ISl CTYJAECHTOB OYHOM M 3a04HON (opM 00ydEeHUs! HANPABJICHUM MOATOTOBKU
04.03.01 Xwumumsa, 18.03.01 Xummueckas texuosiorusd, 19.03.01 buorexHomorms,
18.03.02 Dnepro- u pecypcocbdeperaronue MIPOIECcChl XUMHYECKOW TEXHOJIOTHH,
HepTexumun U OuorexHojoruu u cnenuanbHocTu 04.05.01 dynpameHrtanbHas u
npukiagHas xumus / coctautenu: O.B. Kucmuima, O.B. Manaenkos, N.1O. Tamuna,
O.M. Cynbman ; TBepckoil TocydapCcTBEHHBIM TeXHUYECKU yHuBepcuteT, Kadenpa
BXC. - Tepp : TBI'TY, 2021. - 40 c. - TekcT : HenocpeacTBeHHBIN. - 97 p. 50 k. -
(ID=142511-95)

6. [Mumanckas, E.M. CBoiicTBa IUCHEPCHBIX CHCTEM : JIaDOPATOPHBIN
MPAKTUKYM IO KOJUIOMJHOM XMMHUHU O HampaieHusM noarotoBku 04.03.01 Xumus,
18.03.01 Xum. texnonorus, 19.03.01 buorexnonorus u creu. 04.05.01 dyngameHT. u
npukiannas. xumus / E.W. [llumanckas, O.B. Kucnuna, 3.M. Cynbeman; TBepckoit
rocyaapcTBeHHbI TexHuueckuil yHusepcuter, Kadenpa BTuX. - Tseps : TBI'TY,
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2018. - CepBep. - Tekcr : osmekrponnsii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/131743 . - (ID=131743-1)

1. [Mumanckas, E.M. CpoiicTBa IUCIEPCHBIX CHUCTEM : J1aOOPATOPHBIMA
MPAKTUKYM IO KOJUIOMAHOM XUMUHU MO HampasiaeHusM noarotoBku 04.03.01 Xumus,
18.03.01 Xum. texnonorus, 19.03.01 buorexnonorus u creu. 04.05.01 dyngameHT. u
npuki. xumus / E.M. Ilumanckas, O.B. Kucmuma, 3.M. Cyneman; Tepckoit
rocyJaapcTBeHHbId TexHuueckuil yHusepcuter, Kadenpa BTuX. - Tseps : TBI'TY,
2018. - 39 c. - Tekcr : HemoCcpeACTBEHHBIH. - 55 p. - (ID=131991-95)

8. [Mumanckas, E.M. ApcopOmusi : nabopaTOpHBIN MPAKTHKYyM IO
KOJUTOMJTHOM XuMHHM 10 HamnpapiaeHusM noarotoBku 04.03.01 Xwumus, 18.03.01
Xumnueckas. Texnoaorus, 19.03.01 buorexuonorus m cnemuanbHocTH. 04.05.01
OynnamentanbHas u npukiagHas xumus / E.W. umanckas, O.B. Kucnuma, 2.M.
Cynbman; TBepckoii rocy1apcTBEHHBIN TexHnueckuil yauBepcuret, Kadbenpa bTuX. -
Teeps : TBI'TY, 2018. - Cepmep. - Tekct : amektponusni. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/131736 . - (ID=131736-1)

9. [Mumanckas, E.M. ApcopOuust : mabopaTOpHBIA. MPaKTUKYM TIO
KOJUTOMJHOM XUMHUHU 10 HampasiaeHusM noarotoBku 04.03.01 Xumwus, 18.03.01 Xuwm.
texHosorusa, 19.03.01 buorexnonorua u conen. 04.05.01 dyngameHTanbHas Hu
npukiannas xumus / E.M. umanckas, O.B. Kucnuna, 9.M. CynsMan; TBepckoit
rocyJapcTBeHHbId TexHuueckuil yHusepcuter, Kadenpa BTuX. - Tseps : TBI'TY,
2018. - 31 c. - Tekcr : HemocpeACTBEHHBIH. - 44 p. - (ID=131995-95)

10. Omnruueckwe CBOWCTBA JUCIEPCHBIX CHUCTEM : Jia0. MPAKTHKYM TIO
KOJUTOMJTHOW XMMHUHM 110 HampaiieHusiM noArotoBku 04.03.01 Xumus, 18.03.01 Xum.
texHoJsorus, 19.03.01 buorexnonorus u cnen. 04.05.01 ®dyHgaMeHT. U OPUKIL. XUMHUS
/ Tmepckoit roc. TexH. yH-T ; cocT.. E.W. lllumanckas, .M. Cynbeman. - TBeps :
TeI'TY, 2016. - Cepsep. - Tekct : omekrponnsii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/113218 . - (ID=113218-1)

11. Onruueckue CBOWCTBA JUCIEPCHBIX CHUCTEM : Jia0. MPAKTHUKYM MO
KOJUTOMJHOM XUMHUHU 10 HampaiaeHusM noarotoBku 04.03.01 Xumwus, 18.03.01 Xuwm.
texHoJsiorus, 19.03.01 buorexnonorus u cren. 04.05.01 dyHgamMeHT. U NPUKIL. XUMUS
| Teepckoii roc. TexH. yH-T ; cocT.. E.W. llumanckas, 9.M. CyneMman. - TBepb :
TeI'TY, 2016. - 19 c. : mi. - TekcT : HenmocpeacTBeHHBIN. - 27 p. 50 k. - (ID=113476-
95)

12. TInaH-KOHCHEKT JEKIUNA TUCIUTLIIMHBI (peepasbHOr0 KOMIIOHEHTA IHUKIIA
EH «Komnongnas xumwusi» nana crylaeHtoB crnenuanbHoctd 020100 - Xumus : B
cocTaBe yueOHO-MEeTOuYecKOoro komiuiekca / TBepckoii roc. TexH. yH-T, Kad. bTuX ;
coct. B.I'. Margeesa. - TBepL : TBI'TY, 2012. - (YMK-JI). - CepBep. - Tekcr :
AIEKTPOHHBIMN. 0-00. URL.:
https://elib.tstu.tver. ru/Meanro/GetDoc/Meqapro/90091 - (ID= 90091 -1)

7.4. IIporpaMMHoe o0ecriedeHne Mo AMCIUILIHHE
Onepanuonnass cucrema Microsoft Windows: munensun  Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: mumensus Ne
41902814.
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7.5. Cnenuajiu3upoBaHHbIe 0236l TAHHBIX, CIPABOYHbIE CHCTEMBbI, 3JIEKTPOHHO-

0u0JIMOTeYHbIE CHCTEMBI, MPodeccHOHATbHBIE MOPTAJibl B UHTEepHET
OBbC u nuuen3nonusie pecypchl TBI'TY pazmMenieHsr:

Pecypcsr: https://lib.tstu.tver.ru/header/obr-res

OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web

OBbC "Jlanp": https://e.lanbook.com/

ObC "YuuBepcurerckas oubnmoreka onnaita": https://www.biblioclub.ru/

9BbC «IPRBooks»: https://www.iprbookshop.ru/

OneKTpoHHas oOpa3oBaTesibHas mwiardopma "FOpait" (OBC

«HOpaiity»): https://urait.ru/

Hayunast snekrponnas oubmmorexka eLIBRARY:: https://elibrary.ru/

8. Nudopmaunonnas cucrema "TEXHOPMATUB" Kondurypamus "MAKCUMYM":
ceTeBas BepcHs (roJ0Boe OOHOBJICHKE): [HOPMATHBHO-TEXHUYECKHE, HOPMATHBHO-
npaBoBble U pykoBosiire fokyMeHThl (I'OCTs1, PII, CHuller u ap.]. Quck 1, 2, 3,
4. - M.:Texnopmatus, 2014. - (Jdoxymentamusa s npodeccuonanon). - CD. -
Tekct: amexkTponHsIit. - 119600 p. — (105501-1)

9. ba3a pgaHHBIX Yy4eOHO-MeTOAMUYECKHX KomrIuiekcoB: https:/lib.tstu.tver.ru/header/
umk.html

Uk wnE

~

YMK pasmerien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/120663

8. MaTepua/ibHO-TeXHHYECKOE 0O0ecneuyeHue JUCITUNTHHBI

I[Ipu wu3ydyenun gucuumuinHbl  «KommougHas  XuMHSI» — MCIOJNB3YIOTCS
COBPEMEHHBIC CpEJCTBA OOYy4YeHUsS, BO3MOXHA JEMOHCTpPAlUS JICKIIHOHHOTO
Marepualia C TOMOIIbI0 MNPOEKTOpa. AYIUTOpUA JIsI TPOBEACHUSA JIEKIIMOHHBIX
3aHATHH, TPOBEJACHUS 3alllUT W TPE3CHTAllUd KYypCOBBIX pabOT oOCHAIIeHA
COBPEMEHHOW KOMMBIOTEPHON M OPUCHOM TEXHUKOW, HEOOXOAMMBIM MPOTPAMMHBIM
obecriedyeHuEeM, ICKTPOHHBIMU YU4E€OHBIMU MOCOOMSMU U 3aKOHOJIaTEJIbHO-TIPABOBOM
MMOMCKOBOM CUCTEMOM, UMEIOITUHN BBIXOJI B IJI00QIbHYIO CETh.

Jns mpoBeneHust J1abOpaTOPHOTO TMPAKTUKYMY MCIOJB3YETCS CHEIUaIbHO
obopynoBaHHas y4eOHasi jabopatopusi. B Tabnuie S5 npeacraBieH peKOMEHAYEMbIit
repeyeHb MaTepUagIbHO-TEXHUYECKOr0 oOecredeHus 1abopaTOpHOro MpakTUKyMa IO
JUCLUTUIUHE.

Tabmuma 5. Pexkomenayemoe — MarepHalbHO-TEXHHUYECKOE  OOecredeHue

JUCIUIIIAHBI
Ne
- PexomeHnyemoe MaTepuaibHO-TEXHUYECKOE 00ecreueHNe TUCIIUILTHHBI
JlaGopaTopHbIE YCTaHOBKH M CTCHIBI
1 Jla6. ycrtanoBka «KOHIYKTOMETPHYECKOE HCCIEAOBAaHHE MHULEII000pa3oBaHUs B
TIOJTYKOJIJIOUTHBIX CUCTEMaX)»
2 | Jlab. ycranoBka «[lomyueHue, CBOWCTBA M METOJIbl OYMCTKH 30JI€H»
3 | Jlab. ycranoBka «CTPYKTYpHO-MEXaHUYECKHE CBOWCTBA TUCTIEPCHBIX CHCTEM)
4 | JIa6. ycraHOBKa «DJIEKTPOIIOBEPXHOCTHBIE CBOMCTBA JUCTIEPCHBIX CUCTEM)
JlaGopaTopHoe 0b6opyioBaHHe
1 | YO-cnexkrpomerp CD-46
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®otoanekrponHbii Kanopumerp KOK-2, KOK-3
Bechl TexHu4eCKHe

Becsl aHanuTHyeckue

Becsl ceuMeHTallnOHHBIE

[kad cyxOBO3AYIIHbIH

MydenbHas ey

OO |NO OB~ WN

Pedpaxromerp
10 | Konagykromerp
11 | ITpubop ans onpeneneHus MOBEPXHOCTHOTO HATSHKEHUS
12 | Ilpubop Ui peoIOTHYeCKUX UCCIeJOBAHUI
CraHapTHBIC U3MEPUTENBHBIC TPUOOPHI
1 CranpmapTHbIE W3MEPHTENbHBIC TNPUOOPHI UISI HM3MEPEHHS BOAOPOIHOTO TIOKA3aTels

pacTBOPOB 3JIEKTPOIUTOB
2 | CrangapTHble H3MEpPUTENbHbBIE TPUOOPHI I U3MEPEHUS TEMIIEPaTyphl

9. OueHoYHbIE CpeCcTBA /1JIs1 MPOBeAeHUS IPOMEKYTOUYHOM aTTecTAIuN

9.1. OneHouHbIE CPeCTBA )i IPOBeAeHUs IPOMEKYTOYHOI aTTecTaluu B
(¢popme 3K3ameHna

1. Dk3aMeHalMOHHBIM OWJIET COOTBETCTBYET (opMe, YTBEP>KICHHOM
[TonoxenueM o pabouux mporpaMMax AUCIUIUIMH, COOTBETCTBYIOMIMX (heepanibHbIM
rOCyJapCTBEHHBIM O0pa30BaTEIbHBIM CTaHAAPTaM BBICIIETO OOPAa30BaHUS C YUETOM
MpoeCCUOHANIBHBIX CTaHAApTOB. THUMOBOM oOpaszell SK3aMEHAIMOHHOTO Ouiiera
npuBeseH B [Ipunoxkenun. ObyuaromemMycst 1aétcs mpaBo BbIOOpA 3aJjaHUI U3 YuCIIa,
colepkalmxcs B Owiere, NpWHUMAas BO BHUMaHWE OIEHKY, Ha KOTOPYK OH
MPETEHTyET.

Uucno »sk3aMeHanMoHHbIX OwmieroB — 20. Yucno BompocoB (3amaHuii) B
sK3aMeHaIMoHHOM Omiere — 3 (1 Bompoc 11l KaTeropuu «3HaThb» M 2 BOMpoca IS
KaTErOpUU «yMETHY).

[IpoaomKUTENBHOCTD SK3aMeHa — 60 MUHYT.

2. lllkana oneHuBaHMS MPOMEKYTOUHOM aTTECTallMd B (OpME SK3aMEHa —
COTIMYHOY, «XOPOILIO», «yIOBIECTBOPUTEIHLHO», «HEYIOBIECTBOPUTEIILHOY.

3. Kputepuu orieHKH 3a SK3aMEH:

JUISL KATETOPUU «3HATHY:

BBIIIIE 0230BOTO — 2;
0a3oBbIil — 1;
Huxe 6azosoro — 0;

KPUTEPUH OLICHKU U €€ 3HAUEHUE ISl KATETOPUU «YMETh:

orcyTcTBHe ymeHus — 0 0amr;
HaJIM4Kue ymeHus — 2 6aia.

«OTIUYHOY - TIPU CyMMe 0asuioB 5 uiu 6;

«XOPOIIIO» - MPU CyMME OAILTOB 4;

«YJOBJIETBOPUTEIBLHO» - PU CyMME OQJLIIOB 3;

«HEYJIOBJIETBOPUTEIIBHOY - P cyMMme O0aiuioB 0, 1 unu 2.

4. Bupg sk3aMeHa — NMUCHMEHHBIM 3K3aMEH, BKJIIOYAIOIIAN pEIICHUE 3a7ad C
HCIIOJb30BAaHUEM CIPABOYHOTO MaTepuaja U HEMPOrpaMMHUPYEMOTo KaJIbKYJISITopa.

5. ba3za 3aianmii, npeabsBJsgeMas 00YUAKIIMMCS HA JK3aMEHeE:




1. A3C no Tteopun Illrepna. CpaBHHTENbHAas  XapaKTEPUCTHKA
TEPMOJMHAMHUYECKOTO U 3JIEKTPOKUHETUYECKOTO MTOTEHIUAJIOB.

2. Kuneruka xoarymsiuu. OCHOBHbIE MOJIOKEHUS Teopuu CMOITYXOBCKOIO
ObIcTpOit Koarynanuu. KprBble KHHETUKU KOATYJISLIUH.

3. "benbie 30mm". OnpegeneHue AUCIEPCHOCTH OEJIOr0 30Js MO ONTHYECKOM
IJIOTHOCTH.

4. Apnresus u koresus. [Ipupona cun B3anmoaencTBUs Npu aare3uu. Kpaesou
yron cMauuBaHuss u  ypaBHenue IOura. JlnopunbHOCTE U JHMOPOOHOCTH
noBepxHocTel. JuddepeHimanpaas 1 HHTETpagbHas TEIUIOTa CMAYUBAHUA.

5. Kiaccudpukanus [OUCHIEPCHBIX CHCTEM [0 arperarHoMy COCTOSIHHIO
aucnepcHON (ha3bl U JUCTIEPCHOHHOMN CPEJIbI.

6. TepmommHamuyeckas HEPAaBHOBECHOCTh W arperatHas HEYCTONYHBOCTb
aucnepcHbIx cucteM. OCHOBHBIC (DAKTOPHI CTAOUITU3AIIH.

7. Koarynsauus. HexoTopele sBI€HHSI MPU KOATYJALMH KOJUIOUIHBIX CHUCTEM.
Koarynsamnusa cmecsmu anektponutoB. [Ipasumo lynene-Iapau.

8. Ilnmactmunocth. 3akoH Kymona. Peomormueckuwe KpuBBIE I YIIPYTro-
mIacThyecko cucreMsl. Ilpenen ynpyroctn Py v HauMeHbInas miacTUYecKas
BA3KOCTb.

9. IloBepXHOCTHOE HATSIKEHHE M DJICKTPUUECKHM TOTeHIHand. MexaHU3Mbl
obpazoBaHusl ABOMHBIX »djekTpudeckux cioeB ([AD2C). Caszp wmexdaszHoTO
AJEKTPUYECKOr0 NOTEHUHAJAa C MOBEPXHOCTHBIM HATS)KEHUEM - YpaBHEHUE
Jlunmana.

10. Kunernueckass W arperaTuBHasi YCTOWYMBOCTh KOJUIOMIHBIX CHCTEM.
MomnekynspHble U HOHHBIE cTabunmu3atopbl. Mexanu3m ux aeictBus. [lpusemute
MIPUMEPHI CTAOMIM3AIMN KOJUIOUIHBIX CUCTEM.

11. CmauuBanue. KpaeBoit yroiu. JInohunbHOCTH, TMOPOOHOCTH TOBEPXHOCTEH.
BnusgHue Ha cMaurBaHMe yCJIOBUN 00Opa3oBaHUi moBepxHOCTel, mpucyrcTBus [1AB u
T.11. Teriora cMaunuBaHusl.

12. OcHoBwl Teopuu ycroumBocTH u koaryisaiuu JJIDO. [MoTeHumanbHbIe
KpUBbIE€ B3aUMOJICHCTBUS YacTHUI]. PacKiMHUBaroOIee AaBI€HHUE. DIIEKTPOCTaTUUYECKas
Y MOJIEKYJISIpHAs COCTaBJISIOLIHE.

13. DddexTrBHAS BA3KOCTH CTPYKTYPHUPOBAHHBIX JKUIKOCTEH M TIACTUYECKUX
Ted. 3aBUCUMOCTD €€ OT JIEHCTBYIOLIErO HAMPSKEHUS CIBUTA.

14. CepgumenTanus. YpaBHEHHE CEIUMEHTAIMOHHOTO aHanmu3a. [IpuHIUIBI
MOCTPOECHUSI KPUBBIX OCEJIaHMS YAaCTHUI] U KPUBBIX PACHPENEIICHUSI MAacChl YaCTHUIL IO
pa3Mepam. YpaBHenue Cendepra-OpeHa.

15. AncopOuusa Ha rpaHune pazzaena ¢asz: TBEPAOE TENO->KUIKOCTb.
MonekynsipHass aacopOUMst M3 pacTBOPOB: BJIMSHHE TMPUPOIBI  aICOpOEHTA,
PacTBOPEHHOTO BEILLECTBA U PACTBOPUTEIIS HA aICOPOLUIO.

16. HccnemoBaHue CTPYKTYpPHl AUCIIEPCHBIX CHCTEM METOAOM CHSITHS KPUBBIX
paszButus nedopmaruu ipu P=const. [Tpu6op Tonctoro.

17. AOGcopOmusi cBeTa KOJUIOMIHBIMH CHCTeMamH. YpaBHeHHe JlamOepra-
byrepa-beepa u ero npumenenue k 3o0isM. "benbie 30mu" 1 ux puUKTUBHAS aOCOPOLIUAL.
Oco00eHHOCTH CBETa METAJUTMYECKUX 30JIEH.



18. OcHOBHbIE pEOJOTUYECKUE BEIUYMHBI MPH HCCIECIOBAaHUM YIPYToO-
KMHETHUYECKUX CBOMCTB CTPYKTYPUPOBAHHBIX YACTHII.

19. Onpenenenne KOHCTaHT ypaBHeHHUs JleHrmiopa: ux (pU3MYECKUI CMBICIH.
KoHcranTa agcopOIMOHHO-AECOPOIIMOHHOIO PABHOBECHS U €€ CBA3b C TEMIIEpATypoi
Y TETJIOTOM aIcCOpOITUH.

20. BeBog ypaBHenuss ['ub66ca. Ilonstue o006 abcomoTHOM ['MOOCOBOI
a7ICOpOIIHH.

[Tonb30BaHME pA3NUYHBIMU TEXHUYECKHMMHM YCTpOWCTBamMH, Kpome OBM
KOMIIBIOTEPHOTO KJlacca M MPOTPaMMHBIM OOEeCHeuYeHHuEeM, HEOOXOAUMBIM st
pelIeHus MMOCTaBJIEHHBIX 3a7a4, He AoIyckaercs. IIpu xenaHuu CTyleHTa NOKUHYTh
npeneibl ayIuTOPUU BO BpeMs SK3aMeHa SK3aMEHAIlMOHHBIM OWiIeT mocie ero
BO3BPAILECHUS 3aMEHSAETCS.

[IpenonaBaresns HMMEET NpaBO IOCIE MPOBEPKH NHCBMEHHBIX OTBETOB Ha
HK3aMEHAllMOHHBIE BOMPOCHI U PEIICHHBIX Ha KOMIIBIOTEPE 3aa4 3a7aBaTh CTY/ICHTY B
YCTHOM (opMe YTOUHSIOUIME BOIPOCHI B paMKaxX COJEPKAHMS IK3aMEHAIMOHHOTO
Ouiiera, BBIAAHHOTO CTYACHTY.

WHble HOPMBI, pErIaMeHTHPYIOLIME MPOUEAYPY NPOBEACHHS HSK3aMEHa,
npeacTaBieHbl B [10510)keHUM 0 TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOU
aTTeCTalluu CTYJEHTOB.

9.2. OueHO4YHBbIE CPeCTBA /1JIsl NPOBEICHUSA POMEKYTOUHOM aTTeCTAIIMU B
(¢opme 3auera
VY4eOHBIM IJIAHOM 3a4eT MO AUCIUILINHE HE MPETyCMOTPEH.

9.3. OneHouHbIE CPeCTBA /I IPOBeAeHUs IPOMEKYTOYHOI aTTecTaluu B
(popme KypcoBOro nmpoexkTa Ui KypcoBoid padoThbl
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI.

10. MeToauyeckne peKOMEHAALMH 110 OPraHU3ANMU U3YYEeHUs TUCHUIITHMHbBI

CTyeHTsl nepesl HauyajaoM M3Y4YE€HMs JUCLUIUIMHBI 03HAKOMJIEHBI C CUCTEMaMHU
KPEAUTHBIX €AVHUIL U OAJUIBHO-PEUTUHIOBOM OLIEHKH.

CTylneHThl, U3ydarllue [IUCUUIUIMHY, OOECIEUMBAIOTCS  3JIEKTPOHHBIMU
W3JIaHUSIMU  WJIM  JIOCTYIIOM K HHUM, Y4e€OHO-METOJMYECKUM KOMIUIEKCOM I10
JTUCIUIUIMHE, BKIIIOYasi METOANYECKUE YKA3aHUS K BBITOJIHEHHUIO TPAKTUYECKUX PaldoT,
BCEX BUJIOB CAMOCTOSTEIbHON pabOTHI.

B yueOHblli TmpoliecC PEKOMEHIYETCS BHEIpPEHHE CYOBEKT-CyObEKTHOM
MEJArOru4ecKoil TEXHOJIOTHH, ITPH KOTOPOM B PacHMCaHUM Ka)XAOro MpEenoaaBaTelis
ONpPENENSAETCS BpEMsI KOHCYJbTAMI CTYACHTOB IO 3aKPEIUIEHHOMY 3a HHUM MOZYJIIO
JUCLUIUINHBI.

11. BHeceHue U3MeHeHUIl U TOMOJHEHUA B pa004yI0 MPOrpaMmy I CIUTLIHHbI
CopepxaHue pabouMx NPOrpaMM JUCHHUIUIMH — €XKEroJHO OOHOBIISETCS
MPOTOKOJIaMu 3acenanuii kadenpel o yrBepxkaeHHOU «llomoxkeHnem o CTpyKType,
cojiep>)kaHuu U oopMiIeHUH pabOYUX MPOrpaMM AMCIUILIMH MO 00pa30BaTeIbHBIM
nporpammamM, cootBercTByommM @OI'OC BO ¢ ywyerom mnpodeccuoHambHbIX
CTaHJIapTOB» opMe.



Ipuioxenue

denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaATENBHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHUs
«TBepckoi rocy1apCTBEHHBIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanapos 04.03.01 Xumus
[Tpodune — Meauuunckas u papmareBTHUECKast XUMUS
Kadenpa buorexnonoruu, Xumuu 1 CTaHAApTU3ALUN
Hucuunnuna «KomonnHas Xumus»

Cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3amanue 175 IPOBEPKH YPOBHS «3HATh» — WK 0, win 1, wim 2 6anna:
A2C 1o TEOpUU [IrepHa. CpaBHuTEIbHAA XapaKkTepUCTHKA
TEPMOJIMHAMHYECKOTO M SJICKTPOKUHETUYECKOTO MTOTEHITUAIOB.

2. 3agaHue aJis MPOBEPKU YPOBHA «yMeTh» — v 0, unu 2 Gasa:

Huxe npuBenaeHbl pe3ynbTaTbl H3MEPEHHS] CPEIHEKBAAPATUYHOTO CABUTA
YacTHI] CYyCIIEH3UU TYMMHUTYTa B BoJie, oJiydeHHbIe [leppeHom:
Bpewms casura, ¢ 30 60 90 120

CaBur, MKM 7,09 10,65 11,31 12,00

Ha ocHoBaHuMM 3THX pe3yJbTaTOB BBIYHMCIUTE CPEIHEE 3HAYECHHE 4YHUCia
ABoragpo. Pagmyc uactun cycnensun 0,212 Mkm, temneparypa ombita 290 K,
BA3KOCTB cpeapi = 1,1-107 [a-c.

3. 3amanue 175 IPOBEPKHU YPOBHS «yMeTb» — win 0, uinu 2 6arna:

AdpO301b PTYyTH CKOHIEHCHPOBAIICA B BUJE OOJBINON Kammu o6beMoM 3,5 cve.
Onpenenure, HACKOJBKO YMEHBIIWJIACh TMOBEPXHOCTHAS DHEPrusi PTYTH, €CIU
JIUCIIEPCHOCTL a3po30iisi cocTapisia 10 mxm™. TIOBEpXHOCTHOE HATSHKEHHE PTYTH
npumuTe paBHbM 0,475 JIx/M2,

Kpurepun UTOroBoM OlIEHKH 32 IK3aMeH:

«OTIUYHOY - IPU CyMMe OaiioB 5 uii 6;

«XOPOIIIOY - P CyMMe 0aioB 4;

«yIIOBJIETBOPUTEIHHOY - IIPU CyMMe 0auioB 3;
«HEYIOBJICTBOPUTEITHLHO» - IpH cymMMe OasutoB 0, 1 unu 2 Oamna;

CocraButens: o1l kadgeapsr BXC 0O.B. Kucnuma

3aenyrommii kadenpoit BXC M.I'. Cynpman
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