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1. Heap u 3aga49u AUCHUNIIIMHBI

Heabo wusyuenus aucuumiauHsl «KosomaHas Xumus» sBisercs (U3HUKO-
XUMUHU TIOBEPXHOCTHBIX SIBICHMM UM JHMCIEPCHBIX CUCTEM C BBIBOJOM BCEX
(GyH1aMEHTaIbHBIX COOTHOILIECHUH.

3agayaMu AUCHUILIMHBI SBISIOTCS:

- (hopMHpOBaHME NPEICTABICHUNA O JAUCIIEPCHBIX CHCTEMaxX M IOBEPXHOCTHBIX
ABJIEHUAX; MOJEKYISAPHO-KHHETUYECKUX CBOWMCTBAX JHCIIEPCHBIX CUCTEM; METOJAX
ITOJYYEHHS] U OYMCTKHU IUCIEPCHBIX CUCTEM; CTPYKTYPHO-MEXAHMYECKHUX CBOMCTBAX
JUCIIEPCHBIX CHUCTEM; DJIEKTPOIIOBEPXHOCTHBIX M DJIEKTPOKMHETUYECKUX CBOMCTBAX
JUCIIEPCHBIX CUCTEM; ONITHYECKUX CBOMCTBAX JIUCIIEPCHBIX CUCTEM,

- (popMUpOBaHUE CIIOCOOHOCTH MPUMEHATD MOTYYECHHbBIE TEOPETUUECKUE 3HAHUS
IIPU PELICHUM 3a1a4; NPUMEHATh METOAbBl XMMHUYECKOTO aHAIN3a B HCCIIECIOBAHUMU
PEOJIOTUYECKUX U IEKTPUYECKUX CBOMCTB JUCIIEPCHBIX CUCTEM; DKCIEPUMEHTAIBHO
ONPENEIIATh IOBEPXHOCTHOE HATSIKEHHE KUIKOCTEM W BIUSHHUE IOBEPXHOCTHO-
akTuBHbIX BemecTB (ITAB) Ha 5Ty BeIMYMHY; OLEHHMBATh CMAyMBaHUE TBEPIBIX
ITOBEPXHOCTEMN;

- (popMHpOBaHME HABBIKOB MCCIIEIOBAHUS MOJIEKYJISIPHO-KUHETUYECKUX CBOWCTB
JIUCIIEPCHBIX CHCTEM; TOJIYYEHUS W OYHCTKM JHCIEPCHBIX CUCTEM; HCCIICTOBAHMS
pPEOJIOTMUECKUX CBOMCTB JUCIEPCHBIX CHUCTEM; (DPU3MKO-XMMHUYECKOTO aHallnu3a
JVICTIEPCHBIX CUCTEM.

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IibHOM MPOTrPaMMbl

JuciuminHa oTHOCUTCS K o0s3aTenbHor yacTu bioka 1 OIT BO. [Ins uzydyenus
Kypca TpeOyloTcs 3HaHUs, TMOJYYCHHbIC CTYACHTAMU TpPU H3YYCHUH JIUCIMILIVH:
«OO01as 1 HeopraHudeckas XuMus», «OpraHudeckas XumMus», «Puznueckass XUMH.

[IpuoOpeTeHHble 3HAHUA B paMKax JaHHOW JUCIMIUIMHBI HEOOXOJUMBI B
JaJbHENIIEM MNpPU MU3YYCHUU CIEAYIOMIEH AUCHUIIMHBI «DU3NUECKUE METOIbI
aHanuza». [IpuoOpeTeHHbIe 3HAHUS B paMKaxX JaHHOW AUCHUILIMHBI HEOOXOJUMBI B
JaJbHEHIIIEM MPHU MOATOTOBKE BBIMTYCKHOM KBATH(PUKAITMOHHON paOOTHI.

3. Ilnanupyembie pe3y/abTAaThl 00y4eHUs M0 IUCHUIINHE

3.1 Ilnanupyemblie pe3yabTaThl 00y4eHHs MO JUCHUILIAHE

Komnerenuus, 3akpenieHHas 3a aucuuminHoi B OXOII:

OIIK-1. Cnoco0eH wu3ydarh, aHAIM3UPOBATH, HCIOJIL30BaTh OMOJIOTUYECKHE
OOBEKTBI M  TMPOLECCHl, OCHOBBIBASACh HAa 3aKOHAX U  3aKOHOMEPHOCTSIX
MaTeMaTUYeCKnX, (U3NYECKUX, XUMHYECKUX ¢ OHOJOTUYECKHMX HayK H UX
B3aHMOCBSI3H.

NHaukaTopbl KOMIIETEHIIUH, 3AKPEIJIEHHBIX 3a aucuuiuinaoi B OXOII:

HNOIIK-1.1. Jlemoncmpupyem 3nanue meopemuyeckux OCHO8 o0buyell,
HeOp2aHu4ecKoll, OpeaHUu4ecKkoll, (U3UYECKOU, KOJIOUOHOU, AHAIUMUYECKOU XUMUU,
ouoxumuu, obwet oOuono2uU U MUKPOOUOIO2UU, NOHUMAEM HNPUHYUNLL CIPOEHUS.
seujecmea U NPOMeKaHUsl XUMUYECKUX U OUOXUMUUECKUX NPOYECCO8.

Iloka3aTenn oueHUBAHUS UHAUKATOPOB J0CTUKEHUSI KOMIIETEHIUI

3HaThb:



31.1. MeToabl MOTYyYEHUS U OUUCTKU JUCTIEPCHBIX CUCTEM.

YMmers:

V1.1. IlpumeHsATh METOABI MOJYYEHUS U OYUCTKH JHCIIEPCHBIX CHUCTEM C
MPUMEHEHUEM CEPUITHOTO HAYYHOTO 000pYAOBaHUS.

HNOIIK-1.2. Hcnonvsyem mamemamuyeckue, @uauieckue, Xumuueckue u
ouonocuyecKue 3aKoHbl U CHPABOUHbIE OAHHble O peuleHus NpoghecCUOHANIbHBIX
3a0ady.

IHoka3zaTean oneHUBAHUS UHIUKATOPOB J0CTHKEHUSI KOMIIETEHIIH

3HaTh:

32.1. OcHOBHBIE MaTeMaTH4ecKhe, (PU3NYECKHe U OHOJIOTHUECKHE 3aKOHBHI,
3aKOHBI (DU3MYECKOM W KOJUIOMJAHOW XHMHH, METOAbl HCCIICIOBAHUS CBOWCTB
JUCTIEPCHBIX CUCTEM.

Ymern:

V2.1. [IpuMeHATh MOJyYeHHBIE TEOPETUUECKUE 3HAHUS TIPU PEIICHUM 3ajJa4 U
pacuerax IKCIepPUMEHTOB.

HNOIIK-1.3. Braoeem Hagvikamu peuieHusi munogvix 3a0ay ¢ NpumeHeHuem
Mamemamuyeckux, QU3UYecKux, QuU3UKO-XUMUYECKUX, XUMUYECKUX U OUON02UYECKUX
Memooos.

Iloka3aTenn oneHUBAHUS UHAUKATOPOB JOCTHKEHUSI KOMIIETEHIUI

3HaTh:

33.1. OCHOBHBIE TPYIIIBI XUMUYECKUX, MATEMATHUYECKUX, OHOJOTUYECKUX H
(UBUKO-XUMHUYECKUX IKCTIEPUMEHTOB U OTIEPAIIHii, METOIMKU PEIICHUS 3a/1a4.

Ymern:

¥3.1. IlpoBoauTh THUMNOBOM XUMHUYECKHUH WM  (HUBUKO-XUMHUYECKUHN
AKCIIEPUMEHT, pelniaTh THUIIOBbIE 3aJlayd B OOJACTH OHOJIOTMM W XUMHUU C
MPUMEHEHUEM MaTeMaTUYECKHX, (PU3NIECKUX, (PU3NKO-XUMUYECKUX METOIOB.

Kovmnerenuus, 3akpensienHas 3a qucuuivinaoi 8 OXOII:

OIIK-7. CrnocobeH MpOBOJUTH DKCIEPUMEHTAIbHBIE HCCICAOBAHUS U
UCIIBITaHUS IO 33aJaHHON METOJMKE, HAOJIIOJEHHS M U3MEpeHus, oO0paldaThiBaTh U
MHTEPIPETUPOBATh IKCIIEPUMEHTAIbHBIC JIaHHBIC, TPUMEHSII MaTeMaTUYeCKHE,
buznIeckue, (MBUKO-XUMHUYECKHE, XUMHUYECKHUE, OMOJIOTUYECKUE,
MHUKPOOHOJIOTHYECKIE METO/IBI.

NHaukaTopbl KOMIETEHI U, 3aKpeNJIEHHBIX 3a aucuunianHoi B OXOII:

HNOIIK-7.1. Pabomaem c Xumuueckumu 6ewyecmeamu U OUOIOSUYECKUMU
obvexmamu ¢ cobnrodeHuem HOpmM MmexHuKyu 6e30nacHoCmu.

IHoka3zaTean oneHUBAHUS UHAUKATOPOB I0CTHKEHUSI KOMIIETEHIIHI

3HaTh:

34.1. Metoasl 1 MeTOAWKH PAOOTHI C XUMHUYECKUMH BEIIECTBAMHU, HOPMBI
TEXHUKU 0€30MaCHOCTH.

34.2 Metonbl U METOAUKH PAOOTHI ¢ OMOJIOTUYECKUMH OOBEKTaMHU, HOPMBI
TEXHUKHU O€30MaCHOCTH.

YMmern:

V4.1. IIpoBOAUTH IKCIIEPUMEHT ¢ XUMHUYECKUMH BEIIECTBAMU OMOJIOTHYECKUMU
00BbEKTaMHM C COOTIOJICHHEM HOPM TEXHHUKU 0€301MacHOCTH.



NOIIK-7.2. IIposooum sxcnepumeHmanvhvie UCCIE008AHUS U UCHBIMAHUSL NO
3A0aHHOU MemoOuKe ¢ UCNONb308AHUEM CEPULIHO20 000PYO0BAHUS, NPUMEHSI
MamemamuyecKkue, @usuyeckue, QUIUKO-XUMUYECKUe, XUMUYecKue, Ouonocuieckue,
MUKpOOUONO2UYECKUE MEMOObL.

IMoka3aTe/in OLleHUBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIETEHIIUIH

3HaTh:

35.1. OcHoBHEbIE MaTteMaTudeckue, (Qusnueckue, QU3NKO-XUMUYECKUE,
XUMUYECKHEe, OUOTOTHYECKHNEe, MUKPOOUOIOTHIECKNE METOIBI U OOBEKTHI, METOIUKU
BBHITIOJIHCHUSI HCCIICJIOBAHUS HA HAYYHOM CEPUMHOM 000PYI0OBaHUMU.

Ymern:

¥5.1. CamocTOSATETHFHO MPOBOAUTH IKCIIEPUMEHT, MPUMEHSITh METOJIbI aHAIIN3a
B UCCJICIOBAaHUM CBOWCTB JHCIEPCHBIX CHUCTEM C COOJIFOJICHMEM HOPM TEXHUKHU
0C30ITaCHOCTH, TPUMEHSSI MaTeMaThyeckue, GU3UYecKue, (PU3NKO-XUMHUUYSCKHE,
XUMUYECKHE, OMOJIOTHYECKHE, MUKPOOHOJIOTHUYECKIE METOTBI.

NOIIK-7.3. Ocywecmansiem HabaoOeHuss u usmepeHus ¢ y4emom mpedosaHull
MexHUuKu 6e30nacHoCmu.

IToka3aTe/i OlleHUBAHUS HHIANKATOPOB J0CTHKEHHS] KOMIIeTEHIIUI

3HaTh:

36.1. Crneuuduky HaOMOIEHUS U TMPOBEACHUS HW3MEPEHHH BO BpeMs
XUMUYECKUX, OMOJOTHYECKUX W MHUKPOOMOJOTHUYECKHX DSKCICPUMEHTOB C YYETOM
TEXHUKU O€30MTaCHOCTH.

36.2. Metonbl U METOAUKH PAOOTBI C XUMHUYECKUMHU, OWUOJOTHYECKUMHU H
MUKPOOHOJIOTUYECKUMH 00BEKTaMU, HOPMbI TEXHUKH O€30MTaCHOCTH.

36.3. OCHOBHBIE METOABl XUMUYECKOTO U (PU3UKO-XUMHUUYECKOTO aHAIN3a.

YMmers:

V6.1. BpinmonHsATe HAOMIOAEHUS UM U3MEPEHUS BO BpeMs XHWMUYECKHX,
OMOJIOTUYECKUX U MUKPOOMOJIOTUYECKHIX AKCIIEPUMEHTOB.

HNOIIK-7.4. Bnaoeem wmemooamu uHmepnpemayuu u Mempoi0cUdecKoll
00pabomKu FIKCNEPUMEHMATILHBIX OAHHDIX.

IMoka3aTe/i OLleHUBAHUS UHINKATOPOB J0CTHKEHHUS KOMIIeTEHIIUIA

3HaTh:

37.1. UucrneHHble METOAbl aHajdu3a, TEOPETUYECKUE W TOTYyIMIHPHUYECKHUE
MOJIEJIA, METOIbl METPOJIOTHUYECKONH 00PaOOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

YMmerh:
V7.1. TlpuMeHSATh YMCICHHbBIC METOJIbl aHajiu3a, TEOPETUYECKUE U
MOJTY3MIIUPUIECKUE MOJICIIH, METOBI METPOJIOTUYECKOM 00paboTKu

OKCIICPUMCHTAJIbHBIX TAHHBIX U OHCHKOﬁ HOFpCHIHOCTeﬁ.

3.2. TexHoJi0ruu, odecnedyuBalonue (popMupoBaHUe KOMIIeTEHIIM I
[IpoBenenue JEKIMOHHBIX 3aHATHAN, JTA0OPATOPHBIX 3aHATHUN; BBITIOJHEHUE
NPaKTHYECKUX paboT; CaMOCTOsTeNIbHAs paboTa Mo PyKOBOJCTBOM IPETOaBaTEIS.



4. TpynoeMKoOCTh IMCHMIIJIMHBI U BUABI Y4e0HOIl padoThI

OYHASA ®OPMA OBYYUYEHUMA
Tabnuna la. Pactipenenenue Tpy10€MKOCTH AUCITUIIIMHBI IO BUJaM Y4eOHOM pabOThI
Bun yue6Hoii padoTsl 3ayeTHbIE AkageMHYecKHe YAChI
eIMHUIIBI
O0mas Tpy10eMKOCTh TUCHUILIHHBI 5 180
AyauTopHble 3aHATHS (BCEro) 90
B toM uucie:
Jlexun 30
[Ipaktuueckue 3anarus (113) 30
JlaGoparopnslie pabotsl (JIP) 30
CamocrosiTeibHAsE  padora  00y4YarOUIUXCS 54+36(3K3)
(Bcero)
B toMm uncne:
Kypcosas pabora HE MPEeIyCMOTpEeHa
KypcoBoii npoekt HE MPEyCMOTPEH
PacueTtHo-rpaduydeckue padOThI HE MPETyCMOTPEHBI
Jlpyrue BUabl CaMOCTOSATEIBHON PadOThI:
- IOATOTOBKA K TaOOpaTOpHBIM paboTaM 20
- MOATOTOBKA K MPAKTHYECKUM 3aHITHIM 14
Texyuuii KOHTPOJIb YCIIEBAEMOCTU U
HE MPEeIyCMOTPEH
MMPOMEXKYTOUYHAs aTTecTanus (3a4er)
Texymuii KOHTPOJIb YCIIEBAEMOCTH H 20436(K3)
MIPOMEKYTOUHAS aTTECTAITHS (9K3aMCH)
IIpakTHyeckas NOAroTOBKA NPH peaju3aluu 0
JMCIUIJIMHBI (BCEro)

3A0YHAS ®OPMA OBYUYEHU A
Tabmuma 16. Pacnpenenenne Tpy10€eMKOCTH JUCITUTUINHBI IO BUAAM y4eOHOUM paboThI

Bun yueoHoii padoTsl 3aueTHbIE AkageMHYecKHe YAChI
eIMHUIIBI
O0mas Tpy10eMKOCTh AUCHHUILIUHBI 5 180
AynuTOpHBIE 3aHATHS (BCEro) 24
B toMm uuncie:
Jlekuuu 10
[Ipaktuueckue 3anarus (113) 6
JlaGoparopnslie pabotsi (JIP) 8
CamocrosiTeibHAsE  padora  00y4YaKOUIUXCS 147+9(3x3)
(Bcero)
B toMm uncne:
Kypcosas pabora HE MPEeIyCMOTpEeHa
KypcoBoii mpoekt HE IIPELYCMOTPEH
PacueTtHo-rpadudeckue paboThI HE MPETyCMOTPEHBI
Jlpyrue BUabl CaMOCTOSATEIbHOM PadOThI:
- I3YYCHHUE TCOPSTUUYCCKON YaCTH JTUCITUTUTHHBI 50
- IOJITOTOBKA K MPAKTHYECKUM 3aHITUSM 30
- MOITOTOBKA K J1a00paTOPHBIM 3aHATHIM 30
Texymuii KOHTPOJb YCIIEBAEMOCTH H
HE MPEeyCMOTPEH
MTPOMEXKYTOUYHAs aTTecTanus (3a4er)
Texymnmii KOHTPOJIb YCTICBAEMOCTH U 37436(oK3)
MIPOMEKYTOUHAS aTTECTAITHS (9K3aMEH)
I[IpakTHYeckasi MOATOTOBKA NMPHU Peain3aun 0
JMCIUIJIMHBI (BCEro)




5. CTpykTypa u coaepxkaHue JTUCHUILTHHBI
5.1. CTpykTypa IMCHUTIHHBI

OYHAA ®OPMA OBYYEHUA
Tabsuua 2a. Moaynu AUCHUIUIMHBL, TPYJOEMKOCTh B 4acaX W BUJbl Y4eOHOU pabOoThI

Ne

HaunmenoBanue

MOIY sl

Tpya-Tb

Yyachl

Jlexknuu

IIpakTuy.

3aHATHUSA

Jao.

NPAKTHKYM

Cam.

pabora

Knaccudukanus, MeTOIbI
MOJIyUYECHUST M OYHCTKA
JUCTIEPCHBIX CUCTEM

22

4

6

6+6(2K3)

[ToBepXHOCTHBIEC  SIBIICHHSL.
AncopOmus, aaresus,
KOre3Hsl, CMauuBaeMOCTh

48

12

14+6(3K3)

DJIEKTPONOBEPXHOCTHBIE U
AIEKTPOKUHETUYECKUE
SIBJICHUS

36

10+6(3k3)

MonexkynsipHO-KMHETHYEC-
KHE CBOWCTBA JUCIEPCHBIX
CHUCTEM. Y CTOMYHUBOCTD
JIACTIEPCHBIX CHCTEM.
CsoiictBa ITAB

27

8+6(3K3)

CTpyKTypHO-
MeXaHN4YeCKUe CBOMCTBA
JIACTIEPCHBIX CUCTEM

24

8+6(7K3)

OnTuueckue CBOICTBA
JIUCTIEPCHBIX CUCTEM

23

8+6(9K3)

Bcero Ha JUCHUILIMHY

180

30

30

30

54+36(3K3)

3A0OYHA S ®OPMA OBYUYEHUA
Ta6nuna 26. Moaynu TUCHUIUIMHBI, TPYA0EMKOCTb B YacaX U BUbI Y4€OHOM paOOThI

Ne

HauMenoBanue

MOJYJISI

Tpya-Tb

Yachbl

Jlexknuu

IpakTuy.

3aHATHSA

J1ao.

NPAKTUKYM

Cam.

padora

Knaccudukamms, meTombr
HOJ'IyLIeHI/IH nu O4YHUCTKa
JTUCTICPCHBIX CUCTEM

16

2

12+1(3k3)

[ToBepXHOCTHBIEC  SIBIICHHSL.
AncopOmus, aaresus,
KOre3Hsl, CMauuBaeMOCTh

58

47+3(3k3)

ONEKTPONOBEPXHOCTHHIE H
JIIEKTPOKMHETHYCCKHE
SIBIICHUS

27

20+2(7k3)

MonekynspHO-KMHETHYEC-
KHE CBOMCTBA AMCIIEPCHBIX
CUCTEM. VYceroinunBoCcTh
JIUCTIEPCHBIX CHUCTEM.
Caoiicta [IAB

26

23+1(3k3)




CrtpyKTypHO- 28 1 1 - 25+1(9k3)
5 | Mmexaunueckue  cBOIiCTBa
I[I/ICHepCHBIX CHUCTCM

Onruyeckue CBONCTBa 25 1 1 2 20+1(7K3)
JTUCTICPCHBIX CUCTEM

Bcero Ha qTUCHMILIHHY 180 10 6 8 147+9(3k3)

5.2. Conepskanue TUCUUIIMHbBI

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

Beenenue. [Ipenmer komtonaHoi xuMud. OCHOBHBIE pa3/ieibl U HAIPaBICHUS
KOJUTOMIHOM XMUMHH, OOBEKTHl U 1eNu u3ydeHus. KonnyecTBeHHbIE XapaKTEPUCTHKU
JUCIIEPCHOCTH:  TUCHIEPCHOCTb, PAaaAyC KPHUBU3HBIL, yJAEIbHAs1 IOBEPXHOCTb.
OcoOeHHOCTH  YJIBTPAAUCIEPCHOTO  (KOJUIOMJHOTO)  COCTOSIHHMS ~ BEILECTBa.
VYHuBEpCaTbHOCTh JUCIIEPCHOTO COCTOSIHUA — BemlecTBa. Onpexpensmoomas — poJib
ITOBEPXHOCTHBIX SIBJIEHUW B KOJUIOMJHON XUMUHU.

Krnaccudukanuys qucnepcHbIX CUCTEM: IO arperaTHOMY COCTOSIHUIO IUCTIEPCHOM
(da3bl U IUCTIEPCUOHHON Cpefbl, O pa3MepaM YacTHll, 0 KoHueHTpauuu. [Tonstue o
TUOPUIBHBIX U JTMO(DOOHBIX AUCHEPCHBIX CUCTEMAX.

B3anMOCBs3b KOJUIOUIHOW XUMHH C IPYTUMH XUMUYECKUMU AUCLUUILUINHAMHU, C
¢uszukoit, OWOJOTHEN, Te0JOrueu, TIOYBOBEJACHUEM, MEIUIMHOW. 3HauyeHHE
KOJUIOUJTHOW XMUMUHU B OXPAHE IPUPOTHOM CPEBI.

MOAYJIb 2 <«IIOBEPXHOCTHBIE SABJIEHUA. AJACOPBLNA,
AAT'E3USA, KOTE3US, CMAYUBAEMOCTDb»

[IoBEpXHOCTHBIE  SBJICHUSA. T€pMOAMHAMUKA TMOBEPXHOCTHBIX  SIBJICHUM.
[ToBepxHOCTHOE HaTsDKeHHE M aacopOuus. Ompenenenue ajncopOuuu. HMzorepma,
M30IMKHA, U30cTepa aacopouun u auddepeHInanbHOe COOTHOLUIEHUE MEXAYy HHUMHU.
@dyH1aMEHTAJIbHOE aJICOPOLIMOHHOE ypaBHeHHE ['nbOca (CBsI3b IMOBEPXHOCTHOIO
HATSHKEHUA ¢ XUMUYECKUM MOTEHITUATIOM).

Anres3us, cMauMBaHue, pacTeKaHHWE XKUAKOCTeW. Anre3us u koresus. [Ipupona
CUJI B3aUMOJEUCTBUSA TpH aare3uu. KpaeBoil yron cmauumBanus H ypaBHeHue IOHra.
JInopunbHOCTH ¥ TMOPOOHOCTH MOBEPXHOCTENH. Marepuansl Ha OCHOBE HAIlOJTHUTENS
u cesmsyromero. [lokpertus. CknewmBanue. Tpenme wu cmaska. [uapodoOHbBIE
matepuanbl,  ¢Gaortanus. JucnepcHOCTh W TEPMOJMHAMUYECKHE CBOMCTBA TEII.
JlucriepcHOCTh Kak TEPMOJIMHAMUYECKHI TapameTp.

DHepreTuKa JuCreprupoBaHus U 00pa3oBaHusl HOBBIX (pa3. JlucneprupoBaHue u
KOHJIEHCAIMsi — JiBa crHoco0a TOJNy4eHHsl JUCHEpPCHBIX cucteM. [IpodyHocTh
MaTepHalioB U ACPEKTbl CTPYKTYPbl. AJCOPOIMOHHOE MOHUKEHUE MPOYHOCTU TN -
abpdext Pebunnepa. Ilpumepsl mnoOdydeHUsS] AUCTIEPCHBIX CHCTEM  METOJIaMU
bu3MYeCKO M XUMHYECKOW KOHACHCAlMu. 3HAUYE€HHUE MPOIECCOB BO3HUKHOBEHUS
HOBBIX (pa3 B TEXHUKE U TEXHOJIOTHH.

Teopus ancopOruu Ta30B W MapoB. B3auMmonmeWcTBUs mpu  afcopOIuu.
Knaccudukanus mexanusmoB aacopommu (puszndeckas aacopOmus, XeMocopOIus u



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

AncopOuus Ha OAHOPOJHOM TOBEPXHOCTU. YCIOBUS PAaBHOBECHS MEXKIY
MTOBEPXHOCTHBIM CJIOEM M 00BbeMHOM (hazoii. YcioBusi (pa30BOro paBHOBECHUS U 3aKOH
['enpu. VYpaBHeHUS MOHOMOJIEKYJApHOM ancopOuuu JIeHrMiopa W ero aHaius.
Jluneitnast ¢popma nzorepmbl Jlenrmiopa. Koncranra ancopOIMOHHOTO PaBHOBECHS.
VYpaBuenue @DpeiHMxa. YpaBHEHHE H30TEPMbl TOJUMOJICKYJISIPHON amcopOnuu
(BOT) u ero ananu3. ®usnueckuil cMmbici KOHCTAaHT B ypaBHeHun bOT. JIunelinas
dopma ypaBHeHuss BOT u pacuer ero koHcTaHT. OnpenenaeHue TEIUIOThl U SHEPTUU
aacopOumu. UM3ocrepuueckas Temnota aacopOumu. Kuneruka —ancopOumu.
Ocobennoctu 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 W METOAbl MX
nonydyeHusi. OnpeneneHue yAelIbHOW MOBEPXHOCTH MOPUCTHIX TEJl C KOPIYCKYISIPHOU
CTPYKTypoi u3 pa3mepoB kopryckyi. Knaccudukamus nop no JlyOuHuHy U Teopuu
a7IcopOLIMK Ha TTOPUCTHIX aJCOPOCHTAX.

AncopOuus u katanu3z AncopOuus U3 KUAKUX pacTBOPoB. XpomaTtorpadus.

OOmeHnHas MoJeKyJsipHasi aacopOius u3 pactBopoB. OCOOEHHOCTH aACcOPOIH
U3 KUJKAX pacTBOPOB.  AjcopOims MOBEpXHOCTHO-aKTUBHBIX BemiecTB (I[TAB).
[IpumenumocTs ypaBHenuid Jlenrmiopa u ['enpu mnia omucanus agcopOuuu [1AB u3
pPacTBOPOB. 3aBUCUMOCTH IIOBEPXHOCTHOI'O HATSKEHUS OT COCTaBa pPAacTBOpa IIpH
coomonennn  3akoHa l'enpu u  ypaBHeHuum  Jlenrmiopa.  CocrosiHue
MOHOMOJIEKYJISIDHBIX ~ TJICHOK HA TOBEPXHOCTU IKUIKOCTH U (PakTophl, UX
onpenenstonme. Beckl Jlenrmiopa. Crtpoenue ancopommonHbsix cioeB [IAB u
OTIpe/ieTICHUE BEINYMHBI U (POPMBI UX MOJIEKYII.

Xpomarorpadusi. Otkpeitne C.M.1[BeTta. OCHOBHBIE MPUHIUIBI U CYIIHOCTH
xpomatorpaduun. ['azoBas u xuakocTHas xpomaTtorpadus, ux KiacCUpUKaLUA IO
arperaTHOMy COCTOSIHMIO HemoABWkHOW (as3pl. Knaccubukanusa KuIKOCTHON
xpomatorpadpun 1o MexaHusmaMm copOuuu. Ilpumenenue xpomarorpaduu B
MPOMBIIUIEHHOCTH U UCCIIEIOBAHUSAX.

MOAYJIb 3 «IJIEKTPOITIOBEPXHOCTHBIE n
IJIEKTPOKUHETUYECKHUE SABJIEHUS»

JlucniepcHple  CUCTEMBI M DJIEKTPUYECKUE SIBICHUS Ha IOBEPXHOCTH.
[ToBEpXHOCTHOE HATSKEHHUE U AIEKTPUUYECKUI MOTeHIMaI. MexaHu3Mbl 00pa30BaHUs
JIBOMHBIX 3JIEKTPUUECKUX cJI0€B. CBsI3b MEXK(a3HOIO 3JIEKTPUUECKOTO MOTEHIMAA C
MIOBEPXHOCTHBIM HATsKeHHEM (ypaBHeHHE JIunmMmana). DIEKTpUUYECKHil MOTEHUMaNl U
['n66coBckas ancopbuust noHoB. CTpoeHue nBoitHOro 3nekrpuueckoro cios (I3C).
DJEKTPOKMHETUYECKUE SIBICHUA. YeThlpe BHAA AIIEKTPOKMHETHUECKHUX SBICHUNA U
HCTOPUS UX OTKPBITHS. MeTOIbl OpeIeIeHHs 3JEKTPOKUHETUIECKOTO MOTEHIINAIA.



MOAYJb 4 <«MOJEKYJAPHO-KNHETUYECKAE CBOHMCTBA
JJUCHEPCHBIX CUCTEM. YCTOMYUBOCTH JUCHEPCHBIX CUCTEM.
CBOMCTBA IIAB»

['maponrHaMUYECKUE U MOJIEKYJISIPHO-KMHETUYECKUE CBOWCTBA JMCIEPCHBIX
cucreM. CeguMeHTanus U JUCIIEPCUOHHBIN aHAIN3. AJPO30JIM, IIOPOIIKH, CYCIIEH3HH,
SMYJBCUU U UX KIacCU(pUKaLUs MO AUCIEPCHOCTH, KOHUEHTpauuu. [IeHbl, macTsl.
3akoH Crokca mNpu CEAUMEHTALMM W Y4YeT pPa3jM4yHbIX OTKJIOHeHWW. KoHcranta
cequmeHTauuu. CeaMMEHTAUMOHHBIA aHAIW3 MOJUIUCIEPCHBIX CHCTEM. AHamu3
KPUBOW CEAUMEHTALIUH.

MonekyIsIpHO-KMHETUYECKUE CBOWMCTBA 30JIEM. bpOyHOBCKOE JIBUKEHHE U €0
MOJIEKYJIIpHO-KMHETHYeCKas npupoja. CpeaHsass KMHETHYECKas: SHEPrUusi U CKOPOCTh
nBrKeHuss 4actull. CpenHMid CABUI KaKk  XapaKTEPUCTHKA HWHTEHCHBHOCTH
OpoyHOBckoro  nBwxkeHHs. COOTHOIIEHME MEXIy CpPEeIHUM  CIBUIOM U
kodppunrentom auddysun (3akoH IHmTerHa-CMOIyx0oBCcKkoro). Juddy3nonHo-
CEIUMEHTAIlMOHHOE  paBHOBECME B 30JX,  TUICOMETPUYECKUMH  3aKOH.
CenuMeHTallMOHHAA YCTOMYMBOCTh. KUHETHUEeCKHE U TepMOJUHAMUYECKUE (PAKTOPBI
CEIMMEHTAIMOHHOW YCTOMYUBOCTH.

ArperaTuBHas yCTOMYMBOCTb JUCIIEPCHBIX CUCTEM. /[Ba BHJIa YCTOWYHUBOCTH I10
IleckoBy. ArperatuBHasi yCTOWYMBOCTh W packKiuHUBaromiee aasieHue. CrocoOsbl
arperaud B 3aBHCHUMOCTH OT arperarHoro COCTOSIHHUSI JUCIepcHOM (a3pl u
TucnepcoHHon cpenpl. CBoicTBa JMOMDUIBHBIX KOJUIOMAOB W pacTtBopoB [1AB.
CamMonpou3BosibHOE MuleEmIoo0pa3oBanue B pactBopax IIAB kak crnencrBue
cTpoeHHsT MoJieKyl. KuHeTnka Koaryasiuu U (akTopbl YCTOWYMBOCTU JMO(POOHBIX
aucnepcHelx cucteM. Kunernueckue (HakTOpsl —arperaTMBHOM — yCTOMYMBOCTH
IUCIIEPCHBIX CHUCTEM. BiusgHME BA3KOCTH, TEMIIEpAaTypbl U KOHIICHTpALMU Ha
arperatuBHyr0 ycroilunBocTh. CoipBaTalusi, 00pa30BaHUs aJCOPOLMOHHBIX CIIOEB
I[IAB u ABOMHOrO 3JEKTPUYECKOTO CJIOS — (PAKTOPbl CHUKEHUS MOBEPXHOCTHOIO
HATSHKCHUSI ¥ TTOBBILIEHUS MOTEHIIMAIBHOTO Oaprepa. Bribop MeTrona crabunmsaruu B
3aBUCHUMOCTH OT IPUPOABI KOMIIOHEHTOB JUCIIEPCHON CHCTEMBI.

OcHoBBI Teopuu yctoMuuBocTH U Koaryimsiuuu JJIPO (epsiruna, Jlannay,
®epaest, OBepOEKa).

MOAYJb 5 «CTPYKTYPHO-MEXAHHYECKHE CBOHMCTBA
JAUCHEPCHBIX CUCTEM»

CrpykTypooOpa3oBaHue B JHCHEPCHBIX CHCTEMaXx M HX CTPYKTYpHO-
MexaHudeckue cBoicTtBa. OOIMe CBEICHHS O MEXaHHM3ME CTPYKTYypOooOpa3OBaHMS.
Oo6pazoBanue ctpykryp no JJIDO. Tukcorponus U KoOaryiasiiuOHHO-TUKCOTPOITHBIE

CTPYKTYpBHI. KoHnaeHcanmoHHO-KpucTaIn3allMOHHbIE CTPYKTYpBHI.
CrpykrypooOpazoBaHue pa30aBICHHbIX JUCIEPCHBIX CHUCTEM (T€lH, CTYAHH).
Cunepesuc.

DneMeHThl peosiorud. Peosiorust Kak METOJ HCCIENOBAHMS MEXAHMYECKHUX
CBOWMCTB  CTPYKTYp B  JUCIEpPCHBIX CHCTeMax. Peojornueckue  CBOMCTBA
KHUJIKOOOPA3HBIX U TBEPAOOOPA3HBIX TEI.



MOIYJIb 6 < ONTHYECKHUE CBOHMCTBA JJUCIHNEPCHBIX CUCTEM»

SIBneHMs, MPOUCXOAIINE TPU HAIPABICHUHM CBETA HA JUCIIEPCHYIO CHUCTEMY.
CBETONOTIONIEHNE U CBETOpAcCEesHUE. YpaBHEHUE Penes 11 CBETOPACCESHUS U €T0
ananu3. Hedenomerpus kak MeTOJ ompenereHus KOHIEHTPALMK U JUCIEPCHOCTU B
KOJUIOMJHBIX cucTemax. Omnpenenenue @opmbl yactull. Onruyeckas IJIOTHOCTh
OKpallleHHbIX cHUCTeM U ypaBHeHue Jlambepra-byrepa-bepa. Bnusaue nucnepcHocTH
Ha paccessHUE CBETa. YJIbTPAMHUKPOCKOIIHUS M €€ BO3MOXKHOCTH. OnpeneneHue
KOHLCHTPALMHU 30JIEM U pa3Mepa 4acTULl.

5.3. JlabopaTopHblie padoThI

OYHA ®OPMA OBYYEHUMA

Ta6nuna 3a. JlabopatopHbie pabOTHI U UX TPYJOEMKOCTh

[TopsinkoBeIit HOMep Moayis. Llenun HaunmenoBanue nabopatopHbix paboT Tpyno-
nabopaTopHbBIX padboT €MKOCTb
B yacax
Moayas 1.
Hean: HU3y4YEeHUE MeTozi0B | [TonydeHnne, cBoOWCTBa M METOABI OYUCTKHU 6
MOJIYYEHUS! U OUYMCTKH KOJUIOMJHBIX | 30JICH.
CHCTEM
Moayas 2. AncopOuust Ha TOABHXKHOM MMOBEPXHOCTH
Henab: nu3yyenue siBIeHUs aacopouuu | pasaena.
Y €ro MPUMEHEHHUS B XUMUH HccnenoBanue ancopOuuu pacTBOPEHHOIO 8
BEIIIECTBA Ha TBEPAOM aJICOPOEHTE.
["a3o-xuakocTHas xpomarorpadus.
Monyas 3. Onpenenenue 3JIEKTPOKUHETHYECKOTO
Heas: M3y4yeHUe | MOTEHUMana 3078 TUAPOKCHAA  JKelesa 6
ANEKTPOKUHETUYECKUX SBICHUI METOJIOM 3J1eKTpodopesa.
Moayas 4. Kongykromerpuueckoe uccae0BaHue
Heab: wu3yueHHe  MOJEKYJISIPHO- | MULIEJUIOOOPA30BaHUsI B  MOJYKOJUIOMIHBIX
KMHETUYECKUX CBOMCTB JMCIEPCHBIX | CUCTEMAX.
CHUCTEM Koarynsiuust ¥ yCTOWYHMBOCTH JHCIEPCHBIX 4
CUCTEM.
CenMMEHTAIIMOHHBINA aHAIH3.
Mony.s S. CHATHE  YNpPYro-KMHETHYECKHX JUarpamm
Henab: wuszydeHwe CTPYKTYPHBIX H [OJINMEpOB.
PEOJIOTMYECKUX CBOMCTB AUCIIEPCHBIX 4
CHCTEM Peonoruueckoe UCCIIEJOBaHHE
CTPYKTYPUPOBAHHBIX CHCTEM.
OrnpenenieHne pa3MepoB YaCTUL] ONMTHYECKUM
Moay.s 6. METOIOM.
Heﬂv": M3YdCHUC  ONTHYECKUX | OnpeneneHre KOHIEHTPAMH HCTHHHBIX U 2
CBOUCTB TUCIICPCHBIX CHCTCM KOJUIOWJHBIX ~ PacTBOPOB,  B3BECEH IO
CBETOINPOMYCKAHHUIO.




3AOYHAS ®OPMA OBYYEHUA

Ta6muna 36. JlaboparopHsie p

ab0ThI U UX TPYAOEMKOCTh

[TopsinkoBbiit HOMep MoxayJd. Llenu HaumenoBanne nabopatopHbIX padboT Tpyno-
1a00paTOPHBIX pabOT €MKOCTh
B yacax
Monyas 1.
ean: H3y4YEHUE MeTol10B | [lonyueHne, cBOMCTBA M METOABI OYUCTKHU 5
MTOJIyYEHUSI U OYUCTKH KOJUIOMJHBIX | 30JIE€H.
CUCTEM
Monyas 2. AnicopOnmst Ha MOJBUYKHON TTOBEPXHOCTH
Heab: u3yyeHue siBICHUS aacopOuu | pa3aena.
U €ro MPUMEHEHHUsI B XUMUH HccnenoBanue ancopOuuu pacTBOPEHHOIO 2
BEII[ECTBA HA TBEPJIOM aJICOPOCHTE.
lazo-xuakocTHas xpomarorpadus.
Monyas 3. Onpenenenue 3JIEKTPOKUHETHYECKOTO
Heas: M3y4yeHUe | MOTEHUMana 308 TUAPOKCHAA  JKelesa 2
AJIEKTPOKMHETUYECKHX SIBJIICHUN METOJIOM 3JIeKTpodopesa.
Ornpenenenne pasMepoB YaCTHUL] ONTHYECKUM
Moay.s 6. METOJ/IOM.
Henb:  usydenne  ONTHYECKHX | OppeneneHne KOHLUEHTPALMM HMCTHHHBIX U 2

CBOMCTB AUCIICPCHBIX CUCTEM

KOJUIOMJIHBIX ~ pacTBOpPOB,  B3Beceil

CBCTONPOMYCKAHUIO.

1o

5.4. IlpakTnyecKkue 3aHATHS
OYHAS ®OPMA OBYUEHUA
Tabnuma 4a. Tematuka, hopma npaktuueckux 3ausatuil (I13) u ux Tpy10eMKoCTh

ITopsiAxOBBI HOMEP MOYJIS. [IpumepHas TemaTuka 3aHATHIA U popMa ux Tpyno-
[lenn npakTUYECKUX 3aHATUN MPOBEICHUS €MKOCTh
B yacax
Mopyas 2
Hean: dopmupoBanue mnpencrtas- | [loBepXHOCTHBIE SBICHUS. 8
JeHui 00 afcOpOLMOHHBIX MPOLECCax
Monyas 3
Heanb: dopmupoBaHHe MpeACTaB- | DICKTPOKMHETHYECKHUE CBOMCTBA KOJUIOMIHBIX 8
JeHUH 00  DIEKTPOKUHETHYECKUX | CHCTEM.
CBOMCTBAX JUCHEPCHBIX CUCTEM.
Monyas 4 MonekynsapHO-KUHETUYECKUE CBONCTBA
Heab: ¢opMupoBaHue mpeacTaB- | KOJUIOUIHBIX CHCTEM. 5
JICHUN O MOJIEKYJIIPHO-KMHETUYECKHUX | ArperartuBHasi  YCTOMYMBOCTh  KOJUJIOMIHBIX
CBOMCTBAX JUCHEPCHBIX CUCTEM. CHCTEM.
Moayasb 5
Hea: . (opmuposarnue BsizkocTs. Peonornueckue CBOIICTBa 4
MpeACTaBICHUI 0 CTPYKTYpHO-
. JUCIIEPCHBIX CUCTEM.
MEXaHUYECKHUX CBOMCTBax
JUCIIEPCHBIX CUCTEM.
Moayasb 6
Hean: dbopMupoBaHue .
. OnTHyeckue cBOMCTBA TUCIEPCHBIX CUCTEM. 5}
NpeJICTaBICHU 00  ONTHYECKUX
CBOMCTBAaX JUCIEPCHBIX CUCTEM.




3A0OUYHAS ®OPMA OBYYEHUA
Ta6nuna 46. Tematuka, popma npaktudeckux 3auatuii (113) 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. 2
npeAcTaBiIeHUd 00 aacopOIMOHHBIX
npoleccax
Monyas 3
Hean: dhopmupoBanue .
. ONEKTPOKMHETUYECKUE CBONCTBA KOJIJIOMIHBIX 1
MpPEICTaBICHHIA 00
. CHCTEM.
3JIEKTPOKUHETUYECKHUX CBOMCTBax
JUCIIEPCHBIX CUCTEM.
Moayasb 4 MonekynapHO-KNHETUYECKHE CBOMCTBA
Heas: (dbopmMHpOBaHUE | KOJUIOMIHBIX CUCTEM.
INPEACTABICHU O  MOJEKYJISIPHO- . 1
. ArperaTuBHasi ~ yCTOMYMBOCTb  KOJUIOMJHBIX
KMHETUYECKUX CBOMCTBax
CUCTEM.
JIUCIIEPCHBIX CHCTEM.
Moayasb 5
eJib: OpPMHPOBaHHE .
1 . (popmup BsizkocTs. Peonoruyeckue CBOMCTBA 1
IpeICTaBICHUM 0 CTPYKTYpHO-
. JUCIIEPCHBIX CHUCTEM.
MEXaHUYECKUX CBOMCTBax
JUCIIEPCHBIX CUCTEM.
Moayasb 6
Heas: ¢dbopmupoBaHue

. OnTHyeckue CBONCTBA TUCIEPCHBIX CUCTEM. 1
OpeACTaBIeHU 00  ONTHUYECKUX

CBOMCTBaX JAUCIICPCHBIX CUCTCM.

6. CamocTosiTesibHAsE padoTa 00y4arOIIUXCH U TEKYIHH KOHTPOJIb YCIIeBAeMOCTH
6.1. ILlesqin camocTosITE/ILHOI PadoTHI

OCHOBHBIMU ~ LEISIMH  CaMOCTOSITENIbHOM  paboThl  OakanaBpoOB  SIBISIETCS
dbopMHpoBaHHE CIOCOOHOCTEN K CaMOCTOSITEIbHOMY MO3HAHUIO U O0yUYEHUIO, TIOUCKY
auTepaTyphl, 0000IIeHHIO, OQGOPMIICHHUIO MW  TIPEACTaBICHUIO  IOJTYYCHHBIX
pe3yJIbTaTOB, MX KPUTUYECKOMY aHaJM3y, IIOMCKY HOBBIX, pPALMOHAIBHBIX U
HEOPJIMHAPHBIX PEIICHU, apryMEHTUPOBAHHOMY OTCTAaMBAaHUIO CBOMX MPEJIOKEHUH,
YMEHUH IMOATOTOBKY BBICTYIUIEHUN U BEIECHUS JUCKYCCHM.

6.2. OpraHu3zanus ¥ cofepKaHue CaMOCTOATEJbLHOMH PadoThI

CamocTosiTenbHast padoTa 3aKII0YaeTCs B U3yUYEHUU OTEIbHBIX TEM Kypca IO
3aJJaHUIO MPEMNoIaBaTeisl M0 PEKOMEHIyeMON UM Y4eOHOM TuTepaType, B MOJATOTOBKE
K J1a00paTOPHBIM U MPAKTUUYECKUM 3aHATHUSM, K TEKYIIEMY KOHTPOIIO YCIEBAEMOCTH;
MOATOTOBKE K 3K3aMEHY.

[Tocne BBOAHBIX JEKUIUNA, B KOTOPHIX 0003HAYAETCs COlEp KaHUE AUCIUIUIMHBI,
ee mpoOJieMaThKa M MpaKTHYecKash 3HAYMMOCTb, CTYJIEHTaM BBIJAIOTCS 3aJaHUsl Ha
naboparopuble 3aHsATUA. CTyAeHTHI BBIMONHAIOT 3ananus B dackl CPC B TeueHue
CeMecTpa B COOTBETCTBUU C OCBOCHHMEM YYEOHBIX pa3/esioB. 3alluTa BBHIMOIHEHHBIX
3alaHUil TPOU3BOJUTCSA IOATAIHO B 4Yachl JIAOOpaTOpHbIX 3aHATHH. OleHUBaHUE



OCYHICCTBIACTCA IIYTEM YCTHOI'O OIIpOCa IMPOBOJUTCA IO COACPIKAHUIO W KaYCCTBY
BBIIIOJIHCHHOT'O 3a/JaHU.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecnevyeHne TN CIUTIIUHbI
7.1. OcHOBHas JMTEpPaTYpa MO0 AUCUMILIUHE

1. Hyxun, E.JI. Komnonanas xumus : yueOuuk g By3oB / E.JI. IlykuH,
A.B. Ilepuos, E.A. Amenuna. - 7-e u3n. ; ucnp. u gomn. - Mocksa : FOpaiit, 2022. -
(Brictiee  obOpazoBanme). - OOpasoBarenbHas miaTdopma 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. Mykun, E.JI. Komnouanas xumus : yueOHUK JIJIsl CTYJIEHTOB BY30B 10
cren. "Xumusa" u Hanp. "Xumusa" / E.JI. llykun, A.B. Ilepios, E.A. AmenuHa. - 5-¢
u3a. ; uchp. - M. : Beicmias mkoia, 2007. - 444 c. : wi. - (JIy1g BeICIIMX y4eOHBIX
3aBeqieHui ). - bubnuorp. : ¢. 433. - Tekcr : HenocpeacTBeHHbIN. - ISBN 978-5-06-
005900-7 : 457 p. 60 k. - (ID=75043-38)

3. 3umon, A.Jl. Komnoumnas xumus : ydyeOHMK JjIi BY30B IO Harp.
"Xumug", "XuMm. TexHojiorus u onorexuogorus” u cren. "Xumug", "buorexnonorus"
/ A . 3umon, H.®. Jlemenko. - MockBa : Xumus, 1995. - 336 c. - ([lnsa BbicIIei
ko). - 7500-00. - (1D=429-6)

4, ®posios, FO.I'. Kypc koimonanoit xumuu. [IoBEpXHOCTHbBIEC SIBICHUS U
JTUCTIEPCHBIC CUCTEMBI : yueOHUK 11 By30B / FO.I'. dposnos. - MockBa : Anbsine, 2014.
- 463 c. - Tekcr : HenocpenctBeHHbid. - ISBN 978-5-903034-81-9 : 690 p.-
(ID=114393-6)

S. Boronkuii, C.C. Kypc KOUIOMTHOW XUMUU : YYEOHHUK JUIsI XUM.-TEXHOI.
By30B / C.C. Botonkwuii. - 2-e u3n. ; mom. u nepepad. - Mocksa : Xumus, 1976. - 512 c.
: WL - TekcT : HenocpencTBeHHsIH. - 1 p. 60 k. - (ID=52744-13)

7.2. lonoJIHUTe/IbHAS JINTEPATYyPA MO AMCHMILINHE

1. TunoBbie pacuerbl Mo (U3NYECKOM M KOJUIOMJHON XUMUH : ydeOHOe
nmocobue st 0akajaBpoB MO AMCHUIUIMHAM "®usndeckas M KOUIOHAHAS XUMHS"' U
"Xumust qucnepcHsix cucteM" / A.H. Bactokosa [u ap.]. - Cankr-IlerepOypr [u ap.] :
Jlansw, 2022. - (YueOuuku mis By30B. CnenuanbHas auteparypa). - 9bC Jlans. - TekcT
: DJIEKTPOHHBIN. - Pexum gocryna: mo noanucke. - [lata obOpamenus: 18.07.2022. -
ISBN 978-5-8114-1605-9. - URL.: https://e.lanbook.com/book/211541 . - (ID=105920-
0)

2. [IpakTUKyM MO KOJUIOUJHOM XMMHHM : y4eOHOE MmocoOue Ijsi CTYIEHTOB
(OGakamaBpoB, mpenojaBarenei) TEXHOJOTMUECKHX CHEIUaIbHOCTE BY30B IO
nporpammaM kypca "Komnoupnas xumus" : B COCTaBe y4eOHO-METOJIUYECKOTO
komruiekca / M.U. T'ensdman [u ap.]; mox pea. M.U. T'enppmana. - Cankr-IleTepOypr
[v ap.] : Jlaas, 2021. - 256 c. - (YueOnuku nis By30B. CrieruanbHas Juteparypa). -
OBC Jlanb. - Tekcr : anekTpoHHbIA. - Pexxum noctyma: mo noamucke. - Jlara

oOparteHus: 07.07.2022. - ISBN 5-8114-0603-7. - URL:
https://e.lanbook.com/book/167730 . - (ID=144060-0)
3. [IpakTUKyM MO KOJJIOMIHOM XUMHUH : y4eO. mocobue sl CTYAEHTOB

(OakamaBpoOB, IMper.) TEXHOJI. CHell. By30B 1o mporp. kypca "Komnouanas xumus" : B
coctaBe yueOHO-MeToanyeckoro komruiekca / M.U. 'ensdman [u ap.]; mox pea. M.U.


https://urait.ru/bcode/488853
https://e.lanbook.com/book/211541
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I'enppmana. - Canxt-IlerepOypr [u ap.] : Jlane, 2005. - 256 c. : un. - (YueOHUKH AJis
By30B. CrieninanpHas auteparypa). - budmmorp. : c. 254. - TekcT : HenmocpeICTBEHHBII.
- ISBN 5-8114-0603-7 : 107 p. 03 k. - (ID=47675-19)

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

5. [ToBepXHOCTHBIE SIBJICHUS W TUCIIEPCHBIE CUCTEMEI : y4eb. mocodue s
CTYJEHTOB BYy30B 110 HampasiieHnto noarotosku BIIO 040300 Xumus u creu. BITIO
040500 ®dynpament. u mpukia. xumus / TBepckol roc. TexH. yH-T ; cocT.. D.M.
Cynbman, B.I'. MatseeBa, O.B. Kuciuna, A.M. Cunopos, N.IO. Tsamuna. - Tseps :
TsI'TY, 2014. - Cepgep. - Tekcr : anexktponHsit. - ISBN 978-5-7995-0745-9 : 0-00. -
URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105914 . - (ID=105914-1)

6. JlaGopatopHbie pabOTHI U 3aJ1a4y 1O KOJUIOUIHON XUMUH : yuel. mocooue
JUISL XUM.-T€XHOJI. crell. By30B / I'. ®@posioB [u ap.]; mox pex.: FO.I'. dponora, A.C.
I'ponckoro. - Mockga : Xumus, 1986. - 216 c. : ui. - TekcT : HenmocpeACTBEHHBIN. - 60
K. - (ID=52764-121)

7. Kpyrmskos, [1.M. ®usnueckas u kosmonaHas xumusi. [IpakTukym : yueo.
nocobue / [1.M. Kpyrnsikos, A.B. Hymraesa. - 1-e uzg. - CII6. : Jlans, 2021. - 208 c. -
(YueOnuku nns By30B. CnemmanbHas mauteparypa). - OBC Jlanbs. - Tekcr

ANEKTPOHHBIN. - PexxuM nmoctyma: mo moamucke. - Jlara ob6pamenus: 07.07.2022. -
ISBN 978-5-8114-1376-8. - URL.: https://e.lanbook.com/book/168496 .- (ID=99769-
0)

8. Kpyrnskos, [1.M. ®usndeckas u KoJIouIHAS XUMHS : yued. mocooue aJis
CTyJ. CTpPOMT. CIEU. : B COCTaBe ydeOHO-Meronuyeckoro kommekca / ILM.
Kpyrmskos, T.H. Xackosa. - 2-e uzn. ; ucnp. - M. : Beicias mkona, 2007. - 319 c. -
(YMK-YVY). - bubmuorp. : c. 319. - Tekcr : HenmocpeacTBeHHbld. - ISBN 978-5-06-
004404-1 : 306 p. 90 k. - (ID=75056-20)

7.3. MeToan4eckne MaTepHAaJIbI

1. Meroanueckue ykazaHus Juisi  1a00paTopHBIX paboT Mo  Kypcam
"IToBepxHOCTHBIE sIBIIEHUSI U aucniepcHble cuctembl" U "Kommowanas xumus" st
ctyneHToB cnenuanbHocTd 020101 Xumus, 240901 buorexnonorus, 320700 Oxpana
OKpY)Kalolel Ccpellbl U pPalMOHAIbHOE HCIIOJIb30BAaHUE MPUPOJHBIX PECYPCOB H
240501 XwumMHuyecKre TEXHOJIOTMH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH : B COCTaBe
y4eOHO-MeToIMUecKoro komiuiekca / coct.. O.M. Cyneman, B.I'. Mareena,
O.B.Kucmuia, O.B. Manaenkos ; Tepckoil roc. TexH. yH-T, Kad. bTuX. - Tseps :
TeI'TY, 2009. - (YMK-M). - Cepsep. - Juckera. - Tekct : anexkrponubiid. - 0-00. -
URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/78333 . - (ID=78333-2)

2. ['paduuecko-ummrocTpaiionHbli  MaTepuasn B Kypce "Kosounnas
XuMus'" : METO. yKa3. il caMoCT. paboThl 1Mo KypcaM "[loBepXHOCTHBIE SIBICHUS U
nuctiepcHble cuctembl" u "Komounnas xumus" mnst cryaentroB cmoen. 020101 -
Xumuga, 240901 - buorexnonorusa, 320700 - OxpaHa OKp. cpeabl U pall.
UCIONB30BaHUE  Opupoa.  pecypcoB u 240501 -  XuM.  TEXHOJOTHHU
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BBICOKOMOJICKYJISIPHBIX COCIMHEHHUN : B COCTaBE Y4EOHO-METOAMYECKOTO KOMILIEeKca /
coct.: .M. Cynbman, B.I'. MartBeesa, O.B.Kucnuna ; TBepckoit roc. TexH. yH-T, Kad.
bTuX. - Teepn : TBI'TY, 2008. - (YMK-M). - CepBep. - TekcT : anexkrponnsiid. - 0-00.
- URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/72937 . - (ID=72937-1)

3. ['paduuecko-ummtocTpaiionHbli  MaTepuasn B Kypce "Kosmounnas
xumus" : METOJAMYECKHE YKa3aHWs [JIsI CaMOCTOSITENIbHOM paboThl MO Kypcam
"IloBepXHOCTHBIEC SIBIICHUS M AUCIEpCHbIE cuctembl' W "KosmouaHas xumus" ajist
ctynenToB cnenuainbHocTed 020101 - Xumwus, 240901 - buorexnonorus, 320700 -
OxpaHa OKp. cpenbl M pall. HUCIOIb30BaHHE MpUPOI. pecypcoB U 240501 - Xwum.
TEXHOJIOTUM BBICOKOMOJIEKYJIAP. COEAUMHEHUN : B COCTaBe y4eOHO-METOJUYECKOrO
koMmriekca / cocrapurenu: J.M. Cynbeman, B.I'. Martseesa, O.B.Kucnuna ; TBepckoit
rocyJapcTBeHHbIM TexHudeckuit yHupepcuter, Kadenpa bTuX. - Tseps : TBI'TY,
2008. - 36 c. : mi. - (YMK-M). - Tekcr : HermocpeacTBEHHBIN. - 9 p. 88 k. - (ID=72984-
96)

4, Konnonanas xumus : 1abopaTopHbIA MPaKTUKYM 10 Kypcy «Kosmouanas
XUMUSI» JJIs1 CTYJICHTOB OYHOUM M 3a04HOM (popM 00yueHUsI HampaBICHUN MOATOTOBKHU
04.03.01 Xwumusa, 18.03.01 Xwumwuueckas texnojorus, 19.03.01 buorexHomnorus,
18.03.02 Dnepro- u pecypcocOeperaromme Mnpouecchl XUMHUUYECKONH TEXHOJIOTHH,
Heprexumun u OuorexHojorun u cneruaibHoctu 04.05.01 dynpameHTanbHas M
npukiagnas xumus / cocrautenu: O.B. Kuciauna, O.B. Manaenkos, U.10. TsamuHa,
O.M. CynbMman ; TBepcKoii TOCy/IapCTBEHHbIN TexHUYeCKUi yHuBepcutet, Kademnpa.
bTuX. - Teeps : TBI'TY, 2021. - 40 c. - CepBep. - Tekcr : anekrponnsrit. - 0-00. -
URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/142183 . - (ID=142183-1)

S. Konnounnnas xumus : 1abopaTtopHbIil MpakTUKyM 1o Kypey «KommouaHas
XUMHS» JJIs1 CTYICHTOB OYHOU M 3a04HON (popM OOyUYEHUs HaIlpaBJICHUN MOJATOTOBKU
04.03.01 Xwummsa, 18.03.01 Xwummueckas texnomorusi, 19.03.01 buorexuosorus,
18.03.02 Dnepro- u pecypcocOeperaromme Mporecchl XUMHUUYECKON TEXHOJIOTHH,
HepTexumMun U OuoTexHosoruu W crnenuainbHoct 04.05.01 dynaamMeHTaibHaAs U
npukitaaHas xumus / coctraButenu: O.B. Kuciauna, O.B. Manaenkos, U.10. TsamuHa,
O.M. Cynbman ; TBepckoil rocygapcTBEeHHBIM TeXHUYEeCKUM yHuBepcurter, Kadenpa
BXC. - Tepp : TBI'TY, 2021. - 40 c. - Tekcr : HenmocpeacTBeHHBIN. - 97 p. 50 k. -
(ID=142511-95)

6. [Ipunoxxenue k pabodeil mporpamMme AUCIUILIMHBI BapUaTUBHOW YacTH
brnoka 1 «Komnomnnas xummus». HampaBinenume moaroroBku OakamaBpoB 19.03.01
buorexnonorus. 3aouyHas (opma oOyuenus. Cemectp 7 : B cocTraBe y4deOHO-
Meroandeckoro komriekca / TBepckoii roc. TexH. yH-T, Kad. bTuX ; pazpad. .M.
Cynbman. - Tepp : TBI'TY, 2017. - (YMK-PII). - Tekcr : anektponnsiii. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/121357 . - (ID=121357-0)

1. JIeknMoHHBIE KOHTPOJIbHBIE PAOOTHI MO TUCIUILIMHE BAPUATUBHON YacTU
MaTeMaTH4YECKOr0 M €CTECTBEHHOHayuyHoro nukina b2.B.1 «Komnonpnas xumus» mo
HaIpaBJICHUIO TOJAroToBkM OakamaBpoB 240700 "buorexnonorus", mnpoduib
MOATOTOBKU «BHUOTEXHOJOTUSA» : B COCTaBE Y4yE€OHO-METOJUYECKOTO KOMILIeKca /
TBepckoit roc. TexH. yH-T, Kad. bTuX ; pa3pa6. 9.M. Cyneman. - Tseps : TBI'TY,
2014. - (YMK-B). - CepBep. - Tekcr : nsaekrponnbii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/103610 . - (ID=103610-1)
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8. Kontponbupie pabotrel mo auciuiumae «KommougHas XuMus» 1O
HaIpaBJICHUIO TMOATrOoTOBKM OakamaBpoB 240700 "buorexnomorus" mnpoduib
NOJATOTOBKM «BHOTEXHONOTUS» : B COCTaBE Y4E€OHO-METOJUYECKOTO KOMILIeKca /
TBepckoit roc. TexH. yH-T, Kad. bTuX ; pa3zpa6.: .M. Cyneman, B.I'. MatBeesa. -
Teepo : TBI'TY, 2014. - (YMK-B). - Cepgep. - Tekcr : anextponnsiit. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/103609 . - (ID=103609-1)

9. [Mumanckas, E.M. CpoiicTBa IUCIEPCHBIX CHUCTEM : JaOOPATOPHBIM
MPAKTUKYM IO KOJUIOWHOM XMMHH 10 HarpaiieHusM noarotoBku 04.03.01 Xumwus,
18.03.01 Xum. texnonorus, 19.03.01 buorexnonorus u creu. 04.05.01 @ynnameHr. u
npuknagHas. xumus / E.W. [umanckas, O.B. Kucmuma, .M. Cyneman; Tsepckoii
rocynapcTBeHHbIH TexHuueckuil ynusepcuteT, Kadenpa BTuX. - Tsepp : TBI'TY,
2018. - CepBep. - Tekcr : osmekrponnbii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/131743 . - (ID=131743-1)

10. Iumanckas, E.M. CpoiicTBa AMCHEPCHBIX CHUCTEM : J1aOOpPaTOPHBIN
MPAKTUKYM IO KOJUIOMAHOM XUMUHU MO HampaiaeHusM noarotoBku 04.03.01 Xumus,
18.03.01 Xum. texnonorus, 19.03.01 buorexnonorus u cren. 04.05.01 dyngameHT. u
npuki. xumus / E.M. Ilumanckas, O.B. Kucmuma, 3.M. Cyneman; Tepckoit
rocyJgapcTBeHHbId TexHuueckuil yHupepcuter, Kadenpa bTuX. - Tseps : TBI'TY,
2018. - 39 c. - TekcT : HemoCPeACTBEHHBIN. - 55 p. - (1D=131991-95)

11. Iumanckas, E.M. Apncopbmus : 1a00paTOpHBIM MPAKTUKYM IO
KOJUTOUJTHOM XuMHMHM 10 HamnpapiaeHusM noarotoBku 04.03.01 Xwumwus, 18.03.01
Xumndyeckast. Texnoaorus, 19.03.01 buorexuonorus m cneruansHocTH. 04.05.01
OynnamentanbHas u npukiagHas xumusg / E.W. [umanckas, O.B. Kucnuma, 9.M.
Cynbman; TBepckoii rocy1apcTBEHHBIN TexHnueckuil yausepcuret, Kadbenpa bTuX. -
Teeps : TBI'TY, 2018. - Cepmep. - Tekct : anmekrtponnsni. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/131736 . - (ID=131736-1)

12. Ilumanckas, E.WM. Ancopbuus : 51a00OpaTOpHBIA. MPaKTHKyM IO
KOJUTOMJHOM XUMHUU 10 HampaiaeHusM noarotoBku 04.03.01 Xumwus, 18.03.01 Xuwm.
texHosorusa, 19.03.01 buorexnonorua u chnen. 04.05.01 dynaameHTanbHas W
npukinagnas xumus / E.M. lumanckas, O.B. Kucnuna, .M. Cyneman; TBepckoit
rocyJaapcTBeHHbId TexHuueckuil yHusepcuter, Kadenpa BTuX. - Tseps : TBI'TY,
2018. - 31 c. - TekcT : HemoCpeACTBEHHBIN. - 44 p. - (1D=131995-95)

13. Onruueckwe CBOWCTBA JTUCIEPCHBIX CHCTEM : JIa0. MPAKTHKYM TIO
KOJUTOUJTHOW XUMHUHM 110 HampaBiieHusiM noArotoBku 04.03.01 Xumus, 18.03.01 Xum.
texHoJsorud, 19.03.01 buorexnonorus u crneu. 04.05.01 dyngameHT. U NPUKIL. XUMUS
/ Tmepckoit roc. TexH. yH-T ; cocT.. E.W. [llumanckas, .M. Cynbeman. - TBeps :
TeI'TY, 2016. - Cepsep. - Tekct : omektponnsii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/113218 . - (ID=113218-1)

14. Onruueckwe CBOWCTBA JUCIEPCHBIX CHUCTEM : Jia0. MPAKTHKYM TIO
KOJUTOMJHOM XUMHUU 10 HampaiaeHusM noarotoBku 04.03.01 Xumwus, 18.03.01 Xuwm.
texHoJsiorus, 19.03.01 buorexnonorus u cren. 04.05.01 dyHgameHT. U NPUKIL. XUMUS
/ TBepckoit roc. TexH. YH-T ; cocT.. E.M. llumanckas, 3.M. CynbmaH. - TBepb :
TeI'TY, 2016. - 19 c. : mi1. - TekcT : HenmocpeacTBeHHbIN. - 27 p. 50 k. - (ID=113476-
95)
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15. PeilTuHr-niad AMCHMIUIMHBI BAapUATUBHOW YacTH MaTE€MaTUYECKOIo H
ectectBeHHOHayuyHoro 1ukia b2.B.1 «KomnouaHas Xumus» 1O HanpaBICHUIO
noAarotoBku  OakamaBpoB 240700 "buorexnonorua", mnpodusib MOATOTOBKH
«buotexHonorusy», kypc 3, cemectp 6 : B cocTaBe yueOHO-METOIMYECKOI0 KOMILIEKCa
/ Tepckoit roc. TexH. yH-T, Kad. BTuX ; pazpabd. 9.M. Cynsman. - TBepb : TBI'TY,
2013. - (YMK-ILJI). - Cepep. - Tekct : nsnekrtponnsii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/103608 . - (ID=103608-1)

16. VYyebHO-MeTOAMYECKHI KOMILUIEKC AUCIHUILUIMHBI 0a30Boi yactu bioka 1
"Komnoumgnass xumus". Hampasnenme mnoaroroBku OakamaBpoB 04.03.01 Xwumwms.
Hamnpasnennocts (npoduns): Memumnunckas u dapmanebruueckas xumus. 04.05.01
@dyHIaMeHTalIbHAsd W TpUKIagHas XuMus. HampaBiaeHHoCTh (cnenuanu3anus):
@apmaneBtuyeckas xumus. 18.03.01 Xumwuueckass TtexHosorus. HampaBieHHOCTBH
(mpodunp): XuMuyeckass TEXHOJIOTUS CHHTETHYECKMX OHOJOTHYECKH AaKTHUBHBIX
BELIECTB, XUMHUKO-(apMalleBTUUECKUX MpenapaToB M KOCMETUYECKUX CPEJCTB.
18.03.01 Xwumwnueckass TexHojorusa. HampaBiaeHHocTh (mpoduib): XuMUUecKas
TEXHOJIOTUS  BBICOKOMOJIEKYJSIpHBIX  coenuHeHud.  18.03.02  Duepro- wu
pecypcocoOeperarone Mpolecchl B XMMHUYECKOW TEXHOJIOTMHM, HEPTEXUMHH MU
ouorexnosornv. Hanpasnennocts (mpoduib): OxpaHa OKpyXaroled cpeasl U
PAalMOHAIBHOE UCIIOJBb30BaHUE NPHUPOAHBIX pecypcoB. 19.03.01 buorexnonorus.
Hanpasnennocts (npoduib): Ilpomsinuiennas Ouotexnonorus : OIOC 3++ /
TBepckoit roc. TexH. yH-1, Kad. buorexHomornu, XumMun U cTaHAapTU3AIUHU ; COCT.
O.B. Kucnuma. - Tsepsp, 2022. - (YMK). - Tekcr : anextponnsrit. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/120663 . - (ID=120663-1)

7.4. IIporpamMMHoe o0ecriedeHne Mo AMCIUILIHHE
Onepanuonnass cucrema Microsoft Windows: munensuun  Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: mumensus Ne
41902814.

7.5. Cnenuajau3MpoBaHHbIe 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBI, JJIEKTPOHHO-
0u0IMOTeYHbIe CUCTEMBI, MPodeccHOHATBbHBIE MOPTAIbl B UHTepHeT
OBbC n nmunen3nonHeie pecypesl TBI'TY pazmeneHst:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
OK TsI'TY: https://elib.tstu.tver.ru/MegaPro/Web
OBC "Jlansp": https://e.lanbook.com/
OBC "YHuBepcuterckas ondimoreka onaaia": https://www.biblioclub.ru/
SbC «IPRBooks»: https://www.iprbookshop.ru/
DneKTpOHHAs oOpazoBaTesbHasl matdopma "FOpait" (OBC
«HOpaiity»): https://urait.ru/
Hayunas snekrponnas 6ubnuorexka eLIBRARY: https://elibrary.ru/

8. HNudpopmanmonnas cucTema "TEXHOPMATUB" Kouduryparms
"MAKCHUMVYM": cereBas Bepcus (ToaoBoe OOHOBIGHHE): [HOPMATHUBHO-
TEXHUYECKHE, HOPMAaTUBHO-IIpaBoBble M pykoBoasmme nokymeHTol (I'OCTsl, P/,
CHuller u np.]. Huck 1, 2, 3, 4. - M.:Texnopmarus, 2014. - (JoxyMeHTanus ais
npoeccruonainon). - CD. - Tekct: anextpoHHsIi. - 119600 p. — (105501-1)
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9. ba3a maHHBIX yueOHO-MeTOoaMUYeCKUX KoMIutekcoB: https://lib.tstu.tver.ru/header/
umk.html

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

8. MaTtepua/ibHO-TeXHHYeCKOe o0ecneyeHue JUCITUINIHMHBI

I[Ippu wm3yyenun gucummuivebl  «KosiowgHas  XuMusS» — UCHOJIB3YHOTCS
COBPEMEHHBIE CpPEACTBA OOYy4YEHUs, BO3MOXHA JEMOHCTpaUUs JIEKIMOHHOIO
Marepuaiga C IOMOLIbI0 MNpPOeKTopa. AYIUTOpHs I IMPOBEAEHUS JIEKIIMOHHBIX
3aHATHH, TPOBEICHUS 3alllUT W TPE3CHTalUid KYypCOBBIX pabOT oOCHAIIeHa
COBPEMEHHOM KOMITBIOTEPHOU U O(PUCHOW TEXHMKOW, HEOOXOIUMBIM MPOTrPAMMHBIM
oOecrieueHrneM, 3JIeKTPOHHBIMU YYEOHBIMU MOCOOUSMHU M 3aKOHOAATEIHHO-TIPABOBOM
MOMCKOBOM CHUCTEMOM, UMEIOIINI BBIXO/T B III00AJIBHYIO CETh.

Jns npoBeneHuss 1abOpPATOPHOTO NPAKTUKYMY MCIOJIB3YETCS CIELHAIbHO
obopynoBaHHas y4yeOHasi jaboparopusi. B Tabnuie S5 mpeacraBiieH peKOMEHIYEeMbIil
nepeuyeHb MaTepPUAIbHO-TEXHUYECKOTo o0ecreyeHus J1abopaTopHOro MPaKTUKyMa IO
JTUCIUIUIHHE.

Taomuma 5. PexomennyeMoe MaTepuaibHO-TEXHUYECKOE oOecrieueHne TUCIHUATUINHBI
Ne
IIIT

PGKOMGH,Z[yeMOG MaTCpHUAJIBbHO-TCXHUYICCKOC obOecrnieucHue JUCHUITIINHBI

JlaGopaTopHble yCTaHOBKH U CTEH[IbI
Jla6. ycrtanoBka «KOHIYKTOMETPHYECKOE HCCIEAOBAaHHE MHULEII000pa3oBaHUs B
ITOJIYKOJIJIOUHBIX CUCTEMAX»
Jla0. ycranoBka «IlomyueHne, CBOWCTBA M METOBI OUUCTKHU 30JI€i»
Jla0. ycranoBka «CTPYKTYpHO-MEXaHUYECKHE CBOMCTBA JUCTIEPCHBIX CHCTEM)
JIab. yctanoBKa «DJIEKTPOITOBEPXHOCTHBIE CBOMCTBA JUCTIEPCHBIX CUCTEM))
JlaGopaTopHoe 06opyioBaHHe
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Y®-cnexkrpomerp CD-46
Nonomep 1-160
®dotosrnexkTporHbid kamopumeTp KOK-2, KOK-3
Becel rexanueckue
Becel ananutnueckue
Becsl cequMeHTallnOHHBIE
[Ikad cyxOBO3AYIIHBIHI
MydenpHas neynb
Pedpaxkromerp
Kongykromerp
[Tpubop 1u1st onpenenenys NOBEPXHOCTHOTO HATSKEHUS
[TpuGop 11t peoTOrnYecKux uccae10BaHuN
CraHJapTHbIe U3MEpPUTENbHbBIE MTPUOOPHI
CranpmapTHble H3MEpHUTENbHbIE NPUOOPHI JUISI M3MEPEHHS BOAOPOAHOTO TOKA3aTels
pacTBOPOB 3JIEKTPOJIMTOB
2 | CrangapTHbIe U3MEPUTENBHBIE MPUOOPHI I U3MEPEHUS TEMITePaTyphl

|
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9. OneHo4HbIe CpeCcTBa AJIsl NPOBEACHUS POMEKYTOYHOM aTTeCTAIMT

9.1. OneHouHbIE CPEICTBA /IS IPOBEAEeHHS IPOMEKYTOUHOI aTTecTaAlluU B
(¢popme 3K3ameHna
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1. Dx3aMeHalMOHHBI OWUJIET COOTBETCTBYET (opMe, YTBEPKACHHOM
[TonoxenueM o pabouux mporpaMMax AUCIMUIUIMH, COOTBETCTBYIOIIMX (heepanibHbIM
rocyJapCTBEHHbIM 00pa30BaTEIbHBIM CTaHAAPTaM BBICIIETO OOpa30BaHUSl C YYETOM
podeCCUOHANIBHBIX CTaHAApTOB. TUMOBOM 00paszell »K3aMeHAllMOHHOrO OuieTa
npuBeneH B [Ipunoxenun. O6ydaroniemycs Aa€Tcs IpaBo BeIOOpa 3aJjaHUM W3 YuCIa,
colepkalmxcsa B Owiere, NpUHUMAas BO BHUMaHUE OLEHKY, Ha KOTOPYIO OH
MpEeTeHyET.

Uucno »sk3aMeHanMoHHBIX OmieroB — 20. Yucmo BompocoB (3amaHuii) B
sK3amMeHarmoHHoM Omiere — 3 (1 Bompoc ajis KaTeropum «3HATh» W 2 BOMpOca s
KaTErOpUU «yMETHY).

[IponomkuTenbHOCTD 3K3amMmeHa — 60 MUHYT.

2. lllkana oreHMBaHUS MPOMEXKYTOYHOM arrectaud B (opme sK3amMeHa —
«OTIIMYHOY», «XOPOUIOY, «yJIOBIETBOPUTEIIBHOY, «HEYIOBICTBOPUTEIHHO.

3. Kputepuu orieHKH 3a SK3aMEH:

JUIS1 KATETOPUU «3HATH:

BBIIIIE 0a30BOT0 — 2;
Oas3oBbIil — 1;
Huxe 6azosoro — 0;

KPUTEPUU OLICHKHU U €€ 3HAUCHUE ISl KATETOPUU «YMEThY:

oTrcyTcTBUE ymMeHus — 0 6am;
HaJIU4Yue yMeHus — 2 Oasia.

«OTIUYHOY - IPU CyMMe OaioB 5 uim 6;

«XOPOIIIOY - IPU CyMMe 0alioB 4;

«YZIOBJIETBOPUTEIHHOY - TIPU CyMMe OaiuioB 3;

«HEYJOBJIETBOPUTEIHLHO» - TIpH cymMe O6aiutoB 0, 1 v 2.

4. Bupg sk3aMeHa — MHUCbMEHHBIM 3K3aMEH, BKIIIOUYAIOIIMM pEIIeHHE 3a7ay C
MCIIOJIb30BAaHUEM CIIPABOYHOIO MaTepuaia U HEMpOrpaMMUPYEMOT0 KaldbKyJIsSITOPa.

5. ba3za 3aganmuii, npeabsBJsieMas 00yYalNIUMCS HA JK3aMeHe:

1. HA2C 1o Tteopunm Illtepna. CpaBHUTEIbHAs  XapaKTEPUCTHKA
TEPMOJMHAMUYECKOTO U 3JIEKTPOKUHETUYECKOTO MTOTEHIUAJIOB.

2. Kunerunka xoaryisiud. OCHOBHBIE NOJIOKEHUA Teopur (CMOIYXOBCKOTO
ObIcTpoii Koarynauuu. KprBble KHHETUKU KOATYJISLIMH.

3. "benbie 30mm". OnpegeneHue AUCTIEPCHOCTH OEJIOr0 30J1s MO ONTHYECKOM
IJIOTHOCTH.

4. Anre3ust u kore3usi. [Ipupona cun B3aumojericTBust npu aare3uu. Kpaesoit
yron cMauuBaHus u  ypaBHenue lOnra. JlmopunbHOCTE U JHOPOOHOCTH
noBepxHocTel. JuddepeHiuanpaas 1 HHTETpaIbHas TEIIOTa CMAYMBAHUA.

5. Knaccudukarusi IUCIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHHIO
aucnepcHon (a3bl U JUCTIEPCHOHHOMN CPEJIbI.

6. TepmommHamMuyecKkas HEPAaBHOBECHOCTb W arperaTtHas HEYCTONYHBOCTH
TUCIiepcHbIX cucteM. OCHOBHBIE (PaKTOPHI CTAOMITN3AIINH.

7. Koarymsmusa. HekoTtopele sIBIEHUS MPU KOATYJSAIUU KOJUIOUJIHBIX CHCTEM.
Koarynsamnusa cmecsmu anektponutoB. [Ipasumo [lyneie-Iapau.




8. Ilnmactmunocth. 3akoH Kymona. Peomormueckuwe KpuBBIE IS YIPYTo-
niactuyecko cucrtembl. lIpenen ympyroctn Py M HavmeHblIas IIIacTUYeECKas
BA3KOCTb.

9. IloBepXHOCTHOE HATSIKEHHE M JJICKTPUUECKHM TOTeHIHand. MexaHu3Mbl
obpazoBaHusi ABOMHBIX JdjekTpudeckux cioeB ([AD9C). Caszp wmexdaszHOTO
AJICKTPUYECKOTO TMOTEHI[Majla C TMOBEPXHOCTHBIM HATSHKEHUEM - YypaBHEHHUE
Jlunimana.

10. KuneTtwueckass M arperaTHBHAs YCTOWYHMBOCTh KOJUIOMIHBIX CHCTEM.
MomnekynspHble ¥ HOHHBIE cTabuimu3atopbl. Mexanu3sm ux aeictBus. [lpuBemute
MPUMEPHI CTAOMIIM3AIMN KOJUIOUIHBIX CUCTEM.

11. CmaunBanue. Kpaepoii yroiu. JInopunasHOCTh, THOPOOHOCTH MOBEPXHOCTEH.
BrnusHaue Ha cMaunBaHue yClIOBUM 00Opa3oBaHu moBepxHOCTeH, mpucyrcTBus [1AB u
T.11. Temora cMauynBaHuUs.

12. OcHoBbl Teopun ycroiumBoctd M koarymsiuuu JJIDO. TloTeHmanbHbie
KpUBBIE B3aUMOJEHCTBUS YacTull. PackiiMHMBaromiee AaBiIeHUE. DIEKTPOCTAaTUYECKAs
Y MOJIEKYJISIPHAsL COCTABIISIIOLINE.

13. Db dexTrBHAST BSI3KOCTH CTPYKTYPHUPOBAHHBIX JKUIKOCTEH M TIACTUYECKUX
TeJl. 3aBUCHUMOCTb €€ OT IEUCTBYIOILEr0 HAIPSIKEHUS CIBUTA.

14. CenumenTanusi. YpaBHEHHE CEAUMEHTAIIMOHHOTO aHaiuza. [lpuHuumb
MOCTPOCHUSI KPUBBIX OCEIaHUSI YACTUI] U KPUBBIX PACHPEACIICHUS] MAcChl YaCTHUIl IO
pa3mepam. YpaBHenue Cendepra-OpeHa.

15. ApncopOumst Ha TpaHuine pazfena (a3: TBEpAOE TENO-XKHIKOCTb.
MonekynspHas aacopOUusi W3 PAcTBOPOB: BIMSHUE MPUPOJLI  aJCcOpOCHTAa,
PAcCTBOPEHHOTO BEIIECTBA U PACTBOPUTEIIS HA aJICOPOITHIO.

16. UccnenoBanue CTPyKTYpbl AUCHEPCHBIX CHUCTEM METOJOM CHSITHS KPHUBBIX
pasBuTHs aepopmanuu ripu P=const. IIpudop Tomnctoro.

17. AOcopOmus cBeTa KOJJIOMIHBIMH CHCTeMaMH. YpaBHeHue JlamOepTa-
byrepa-beepa u ero npumenenue k 3o0isM. "benbie 30mu" 1 uX QUKTUBHAS aOCOPOLIUSL.
Oco0EeHHOCTH CBETAa METAJUIMYECKUX 30JIEH.

18. OcHOBHBIE PEOJOTHYECKUE BEIUYMHBI TIPH HCCICAOBAHUU  YIIPYTO-
KMHETUYECKUX CBOMCTB CTPYKTYPUPOBAHHBIX YACTHII.

19. Ompenenenre KOHCTaHT ypaBHeHMs JleHrmiopa: ux (hU3HUECKHN CMBICI.
KoHcraHTa ancopOIMOHHO-AECOPOIIMOHHOIO PABHOBECHS U €€ CBA3b C TEMIIEPATYPOU
U TEIUIOTOM aicopOLMH.

20. BeiBog ypaBuenuss ['ub66ca. Ilonstue o006 abcomoTHOM ['MOOCOBOIM
a7ICOpOIIHH.

[Tonb30BaHME pa3IMYHBIMU TEXHUYECKMMHM yCTpoilcTBaMu, Kpome OBM
KOMITBIOTEPHOTO Kjlacca M MPOrpaMMHBIM OOECHeYeHHEeM, HEOOXOIUMBIM Jis
pelIeHns MOCTABJICHHBIX 3a7a4, He Jomyckaercs. [Ipu kenaHuu CTyneHTa MOKUHYTh
mpeaeibl ayJuTOPUM BO BpPEMs JK3aMeHa OHK3aMEHAIMOHHBIA OWJIET TOcie ero
BO3BpaLCHUS 3aMEHSIETCS.

[IpenogaBartens MMEET MpPaBO MOCIE€ NPOBEPKA NUCHMEHHBIX OTBETOB Ha
AK3aMEHAIMOHHBIE BOMPOCKHI U PEIICHHBIX HA KOMIBIOTEPE 3a/1ay 3a7aBaTh CTYJICHTY B
YCTHOM (hOpMe YTOUHSIONIUE BOIMPOCHI B paMKaX COJEPKAHHS IK3aMEHAIMOHHOTO
Owiera, BEIIAHHOTO CTYACHTY.



NHble HOpPMBI, PpErJaMEHTUPYIONIME MOpPOLEAypy MPOBEICHHUS SK3aMEHa,
npenacrasiieHbl B [1o10okeHUH O TEKyIlIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOU
aTTeCTalluu CTYJIEHTOB.

9.2. OueHo4YHbIE CPeACTBA JJIS MPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUN B
¢opme 3auera
Y4eOHbIM IIJIAHOM 3a4eT M0 JUCHUIUIUHE HE TPETYyCMOTPEH.

9.3. OneHoYHbBIE CPECTBA /IS IPOBEAeHHs IPOMEKYTOUHOI aTTecTAlluU B
(opMe KypCOBOTO NMPOEKTAa WIH KyPCOBO# padoThl
Y4eOHBIM MJIAHOM HE MPEyCMOTPEHBI.

10. MeToguyeckne peKOMEHAAMH 10 OPraHU3ANNH U3YYCeHUs] TUCHUIIIMHBI

CTyeHTsl nepesl HauyajaoM M3Y4EeHHs JUCLMIUIMHBI 03HAKOMJIEHBI C CUCTEMaMHU
KPEAUTHBIX €ANHUIL U OAJUIbHO-PEUTUHIOBOM OLIEHKH.

CTylneHThl, U3ydarllue IUCHUIUIMHY, OOECIEUMBAIOTCS  3JIEKTPOHHBIMU
U3JIaHUSIMU  WJIM  JIOCTYIIOM K HHUM, Y4e€OHO-METOJMYECKUM KOMIUIEKCOM I10
JTUCIUIUIMHE, BKITIOYasi METOAMYECKUE YKA3aHUS K BBIITOJIHEHHUIO TPAKTUYECKUX PaldoT,
BCEX BUJIOB CAMOCTOSTEIbHON pabOTHI.

B yueOHblli TmpoliecC PEKOMEHIYETCS BHEIpPEHHE CYOBEKT-CyObEKTHOM
MEJArOrH4ecKOil TEXHOJIOTHH, TP KOTOPOM B PacHMCaHUM Ka)XAOro MpEenoaaBaTelis
ONpPENENSAETCS BPEMsI KOHCYJIbTAMI CTYACHTOB IO 3aKPEIUIEHHOMY 3a HHUM MOZYJIIO
JUCLUIUINHBI.

11. BHeceHue U3MeHeHUIl U TOMOJHEHUA B pa004yI0 MPOrpaMmy I CIUTLTHHbI
CopepxaHue pabouMx NPOrpaMM JUCHUIUIMH — €XKEroJHO OOHOBIISIETCS
MPOTOKOJIaMu 3acenanuii kadenpsl mo yrBepxkaeHHOU «llomoxkeHnem o CTpyKType,
cojiep>)kaHuu U oopMiIeHUH pabOYuX MPOrpaMM AMCIUILIMH MO 00pa30BaTeIbHBIM
nporpammamM, cootBercTByommuM @OI'OC BO ¢ ywyerom mnpodeccuoHanbHbIX
CTaHAapTOB» (opMe.



Ipuioxenue

denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BATENBHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHuUs
«TBepckoi rocy1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 19.03.01 buorexunonorus
ITpodune — [IpomblieHHass OMOTEXHOJIOTUS

Kadenpa «buorexnonornu, XuMU1 U CTaHIAPTU3ALIUID)
Hucuunnuna «KomtonnHas Xumus»

Cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3amanue 175 TPOBEPKH YPOBHS «3HATh» — Wiu 0, win 1, wim 2 6anna:
J2C 1o TEOPUU [repHa. CpaBHuTEIBHASA XapaKTepUCTHKA
TEPMOJIMHAMHUYECKOTO U 3JIEKTPOKUHETUYECKOTO MOTEHITUAIOB.

2. 3agaHue aJs MPOBEPKHU YPOBHA «yMeTh» — v 0, i 2 Gasa:

Huxe npuBenaeHbl pe3ynbTaTbl H3MEPEHHS] CPEIHEKBAAPATUYHOTO CABUTA
YacTHI] CYyCIIEH3UU TYMMHUTYTAa 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

3asenyrommii kadenpoit BXC M.I'. Cynpman
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