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1. llesu u 3a1a49u AU CHUILIMHBI

[{ens mpenogaBanus TUCIUTLTAHEI:

- 3HAKOMCTBO CTYJIEHTOB C OCHOBAaMH HAyKH O TMOJMMEPAX U €€ BaXKHEUIITNMHU
MPAKTUIECKUMH MPUIIOKCHUSIMH;

— (popMupOBaHUE Y CTYACHTOB ITyOOKHUX TEOPETHUECKUX 3HAHUMA U MPAKTHYIC-
CKHUX HABBIKOB B JJAHHOW 00JIACTH HAYKW W MPAKTUKH, HEOOXOIUMBIMU IS X TIPO-
W3BOJICTBEHHOW M HAYYHOU JESITEITHLHOCTH.

3aayaMu U3y4eHUs! AUCIUIUIMHBI SBIIsAeTCA (POPMUPOBAHUE 3HAHUM:

- 00 0COOEHHOCTSAX CTPOCHUS BEICOKOMOJICKYJISIPHBIX COCTUHEHHUIA,

— TEOPUH OCHOBHBIX IIPOIIECCOB CUHTE3a MOJIUMEPOB;

— crenu(pUUECKUX CBOWCTB BHICOKOMOJICKYIISIPHBIX COCTMHEHHM, CBI3aHHBIX C
UX CTPOCHUEM; TUIACTU(PUKAIINN TIOTUMEPOB;

— 0 (UBUYECKUX CBOMCTBAX MOJMMEPOB; (Da30BBIX U arperaTHBIX COCTOSHUSX;
CTPYKTYpOOOpa3oBaHuy; AehOPMAIIMOHHBIX CBOWCTBAX;

— 00 0COOEHHOCTSX PACTBOPOB MOJIUMEPOB;

— IOHMMAaHHE CBS3M MEKTy CTPOSHUEM U CBONCTBAMH ITOJTMMEPOB;

— 0 c1moco0ax MOJTyYeHHsI K CBOMCTBaX OCHOBHBIX THIIOB TIOJTUMEPOB

2. MecTo qucuuiuinebl B cTtpykrype OOII BO

JuciumirHa «XuMus ¥ (pu3uka moJIMMepoB» OTHOCHTCS K BApUATUBHOU YACTH.
basupyercsa Ha 3HAHUAX CTYAECHTOB, MOJYYEHHBIX MPU U3YUCHUH CIEAYIOIIHUX OOIIe-
oOpa3oBaTeibHble U OOIIEMH)KEHEPHBIE (110 y4eOHOMY IJIaHy) ITUCUUILIMH: BbICIIAS
MateMmaTuka; Qu3nka; ooOIias, opraHudyeckas, guznueckas XuMusi (0COOCHHO TaKue
paszzienbl, Kak TEpMOJIMHAMHKA, KHHETUKA, ()a30BOE COCTOSIHUE U TEOPHs PACTBOPOB) U
KOJUIOMHAS! XUMHUSL.

CTyAeHT OJKEeH 3HaThb OCHOBHBIE MOHATUSA U ONPENEICHUS XUMUU U (PU3UKU
MOJIUMEPOB; CTPYKTYPY U KJIACCHU(PHUKAIUIO MOJIMMEPOB; METOJbl MOJYyYEHUS H
CTPYKTYPY OCHOBHBIX THIIOB IIOJIUMEPOB; BIIMSHHE CTPYKTYpPhl Ha CBOMICTBa Mate-
pHAaJIOoB.

CTyaeHT JOJKEH YMETh UCIIOJIb30BATh PAa3JIMUYHbIE METO/ABI HCCIENOBAHUS IS
U3YYEHHUs CBOWCTB M CTPYKTYpBI MOJUMEPOB; OOOCHOBBIBaTH BHIOOP TEXHOJOTHYE-
CKHX IPHUHIIUIIOB I10JYyYEHNs] OCHOBHBIX THUIIOB IIOJIMMEPOB.

OcBoeHue IUCUHUIUIMHBI «XUMHUS U (PU3HKA MOJIUMEPOB» HEOOXOIUMO IS
JaNbHEHIIero U3y4yeHus TakuxX AUCHUILUIMH Kak: «OO0Ias XuMruiecKkas TEXHOIOT U,
«Texnonorust nepepabOTKU MONMMEpPOBy», «HayuHble OCHOBBI TEXHOJOTHUHU Iepepa-
00TKH monuMepoBy», «llpolecchl M anmapaTbl XMMUYECKON TEXHOJIOTHN», «Du3u-
KO-XMMHYECKUE OCHOBBI TEXHOJIOTUU XUMUYECKUX BOJOKOH», « CTPYKTypa U CBOMCTBA
MOJIUMEPOBY.

3. TpeboBaHusi K pe3yJibTATAM OCBOCHHS JUCHMUIJIMHBI
[Tpornecc n3ydeHus AUCIHUILIMHBI HaMpaBjieH Ha GOPMUPOBAHUE CIEAYIOIIUX
KOMIIETECHIINMU:
OIIK-3 - roTOBHOCTh HCIIOJb30BaTh 3HAHUS O CTPOCHUM BEIIECTBA, MPUPOJIEC
XAMHUYECKOU CBSI3M B PA3JIMUYHBIX KJIaccaX XUMHUYECKUX COCIUHECHUU I TOHUMaHUS



CBOMCTB MaTE€pUAJIOB U MEXaHMW3Ma XMMHUUYECKUX MPOILIECCOB, MPOTEKAIOUINX B OKPY-
JKAIOLIEM MUPE.
ITK-18 - roToBHOCTH MCIOJIL30BAaTh 3HAHHE CBOMCTB XMMHUUYECKUX DJIEMEHTOB,
COCIMHCHUI W MaTEPHAJIOB Ha WX OCHOBE JJIS PEIICHHs 3a1ad MpoghecCHOHATBHON
JICATEIILHOCTH.
B pe3ynbprare nuzydeHus CTyJIeHT JOJKEH:
3HaTh OCHOBHBIC TIOHATHS W OMNpPEACICHUS XUMUU U (U3HKU TIOJIMMEPOB,;
CTPYKTYpY M KJIacCU(PUKAIIUIO TOJMMEPOB; METOIbI IMOJYyUYCHHUS U CTPYKTYpy OC-
HOBHBIX TUIIOB MOJUMEPOB; BJIMSHHUE CTPYKTYPhI HA CBOMCTBA MAaTEpUAJIOB.
YMETh UCIIOJb30BATh PA3JIMYHBIE METOIbI UCCIIEAOBAHMS 1JIs1 U3YUYEHHS CBOMCTB
U CTPYKTYPBI TTOJIMMEPOB; OOOCHOBBIBATH BHIOOP TEXHOJOTHMUECKUX MPHUHITUIIOB I10-
Jy4EHUS] OCHOBHBIX THUIIOB MTOJIMMEPOB.
BJIaJIETh METOJIAMHU OLICHKU CBOMCTB MaT€pUAIOB HA OCHOBE XUMHUYECKOTO CO-
CTaBa U CTPYKTYpPBHI NMOJIUMEpPA

U BHJAaM 3aHATHH

4. PacnipenesieHre TPYA0eMKOCTH (Yac.) AMCIUILIMHBI IO TEMaM

Ne ge-
b1 (SH07

Ne monmynst

Ne te
MBI

Haumenosanue
TEMBI

Yacel / 13 HUX B UHTEPAKTUBHOM dopme

Bcero

JIexknnu

Kom-
J1I0-
KBUYMBI

JIabo-

parop-
HbIC

ITpak-
THYe-
CKHe

CPC

|
|

Bsenenne. OcHOBHBIE
IOHSITUS O BLICOKOMO-
JIEKYJISIPHBIX COEIUHE-
Husx. Kiaccudukanus,
HOMEHKJIaTypa.

12

10

[{ermHbIC MIpOITIECCHI 00-
pa3oBaHUs MAKPOMOJIC-
KyJI

30

10

10

CryrneH4uarsie MponeCcChl
00pa3oBaHUsI MAKPOMO-
EeKyJl

30

10

10

[lonmmMepuzanus HUKIN-
YECKHUX MOHOMEPOB
XUMHUYECKHUE PEAKIINHU
MMOJIUMEPOB

14

10

Moaudukanus noaume-
OB

14

10




4

10,11

MaKkpOMOJIEKYJIBI U UX
(u3nyeckue CBONCTBA.
ArperatHble, pusnue-
CKHe U (a30BbIE COCTO-
SIHHS [TOJIUMEPOB.

14

10

12,13

HanMmonexynspHas
CTPYKTypa MOJUMEPOB

14

10

14

PacTBOpBI MOIMMEPOB.

12

15,16

TexHnYeCKre IPUEMBI
CHUHTE3a IOJIMMEPOB.
OCHOBHBIE XapaKTepu-
CTUKH ITPOMBIIIJIEHHBIX

40

MOJIMMEPOB.

Bcero 144 32 32

80

5. ConepikaHue JIeKIIMOHHOT0 Kypca

No te-| Bcero

MbI

qaCcoB

JIEK-
105074

Tema nexuuu.
Bomnpocsi, oTpabarsiBaemMbie Ha JIEKITUU

YueHno-
METOIHYE-
ckoe obec-

[IEYECHUE

4

5

Beenenune. OCHOBHBIE TIOHSTHS O BBICOKOMOJIEKY-
JSpHBIX coeAuHeHusAX. Knaccudukanus, HOMEH-
kinarypa. Mcropust passutus xumuun BMC. Beico-
KOMOJIEKYJISIPHBIE COEIMHEHUS, UX POJIb B IIPUPOLIE U
3HAYECHHUE B HAPOJHOM XO351iCTBE. OCHOBHBIE TTOHS-
TS W OmpenesieHus. Baxueline cBOWCTBA MOJIU-
MEPHBIX BEIIECTB, B CPAaBHEHUU C, HU3KOMOJIEKY-
JASpHBIMUA coequHeHussMHu. Knaccudukanuu mnosu-
MEPOB

1-3,5

2,3

Ilermapie Tporecchl 00Opa3oBaHUS MaKPOMOJIEKYJ
Kiaccudukanuss OCHOBHBIX METOJOB IOJTYyUYCHHS
nonmuMmepoB. Kriaccudukanuss HENMHBIX IOJTHMMEPH-
3allMOHHBIX TporeccoB. [IoHsATHE O HENMHBIX peak-
nusx. MexaHu3Mbl pEeaklnu LENHOW MOJIUMEpHU3a-
. PeaknmoHHas CrocoOHOCTH MOHOMEPOB U pa-
TUKAIOB. PagukanbHas nmojauMepu3alnus, KHHETHKA,
METOIbl TTpoBeeHUs. MoHHas moiuMepuslus, Me-
XaHWU3MBbI, KWHETHUKA ITpo1ieccoB. OCOOEHHOCTH.

1-3,5




4

4,5

CryneHuarsle MpoLEcchl 00pa30BaHMUS MaKpOMO-

nekyn CryneHuyartas NoJIMMepu3alus. XapaKTepu-
CTUKAa MOHOMEPOB, CHOCOOHBIX BCTYNAaTh B PEAKIIMIO,
CIOCOOBI MPOBEACHUS CTYNEHYATOM IMOJIMMEpH3a-
1uu. IlommkoHaeHcanys. MexaHu3M M KUHETHKA.

1-3,5

6,7

[Tonumepuzanus MUKINYECKUX MOHOMEPOB
Xumuueckue peakiuu noiumepoB [ommmepuzanms
MUKIMYECKUX MOHOMEpoB. TepMmoauHaMuka Tmpo-
necca. BiausiHue ycinoBui MpoBENCHMs peakiuu Ha
paBHOBECUE «IIMKJI — MOJUMEP». XUMUYECKUE pe-
aKlWU, HE MPUBOJAIINE K U3MEHEHUIO CTENEHH II0-
JUMepHU3alu MakpoMmoJieKysl. OcoOE€HHOCTH peak-
LHUOHHOW CIMOCOOHOCTU (DYHKIMOHAJIBHBIX TPYIII
MakpoMouiekyil. [lonumepananornuneie mpeBpalie-
Hus. BHyTpuMonexkynspHble peakiuu. Mexmore-
KYJISIpHBIE peakiuu. JlecTpyKIus moJIuMepoB.

1-3,5

8,9

Monmudukanus nonumepos. Crocodb! GpuznuecKkon
U XuMHuecko Mmoaudukanuu mnoaumepos. [Ipo-
THO3UPOBAHKE CBOWMCTB MOJUMEPOB.

1-3,5
11-13

10,11

Maxkpomosnekyibl U uX (pu3nueckue cBoicTBa. Ar-

peratHble, pusznueckue u (pa3oBbIe COCTOSHUS IO-
aumepoB.Konpopmannst U KoHPUrypanusi mojmme-
POB. ['ubkocTh MaKpPOMOJIEKYIL. CBo0os-
HO-COWJICHEHHas! 1enb. CBsA3b TMOKOCTU C XMMHYE-
CKHM CTPOECHHUEM.
AMopdHbIie nomuMmepsl. Tpu GU3HUECKUX COCTOSTHUS
aMmop(@HbIX noauMepoB. Kpucrainudyeckue moJu-
mepbl. Jlepopmanus. JledopmaiimoHHbIE CBOMCTBA
OJIMMEPOB. I [pOYHOCTHBIE CBOMCTBA ITOJIMMEPOB.

1-5

12,13

Hanmonexynsapnas CTPYKTypa ITOJIMMEPOB.
HanMmonexynspuas opraHuzanusi amOpGHBIX TOJIH-
MEpOB U €€ BIMSHUE HAa CBOKWCTBA ITOJIMMEPHBIX TEJ.
HanmonekynspHass CTpyKTypa KpHUCTaJUIMUYECKUX
nonumepoB. COBpEMEHHBIE METOMBI MCCIENOBAHUS
CTPYKTYPHI TOJTUMEPOB.

14

PacTtBOpb!l nomumepoB MakpoMOJIEKYJIbl B pacTBO-
pax. HaOyxanue mnonumepoB. daxrtopsl, ompene-
asrome HaOyxanue. KuHeTnka M TepMOJIMHAMMKA
HaOyxaHus. PacTBopumocTs monmmepoB. Tepmou-
HAMUYECKUN KPUTEPUN PACTBOPUMOCTH.

1-3,5




1 2 4 9)
TexHuyeckue MmpueMbl CHHTE3a MOJUMEPOB U Xa-
PaKTEpPUCTUKA OCHOBHBIX MPOMBIIUICHHBIX MOJIU-
9 4 |151g MeEPOB (monmukapOOHATHI, TOJHUCTUPOII, TIOJIHOJIE- 1-3,6,
""" | puHbBI, TOTUBUHUWIXJIOPH, LEII0N03a U €€ MPOu3- 11-13
BOAHBIC, KayuyyKd, MOJUAGUPHBIC, SIOKCHUJIHBIE,
dbeHon-hopmMaabIETHIHbIC).
6. Coneprkanue KOJUIOKBUYMOB
No | Bcero| Ne Tema xosmokBuyMa. Borpocel, otpa- VYue-
TEMBbI | 4YaCOB | KOJUIO- OaThIBacMbIC Ha KOJUIOKBUYME HO-METOJIMYECKOE
KBHYMa o0ecrieyeHne
5 2 1 [Iporao3upoBaHue CBOICTB MOJIUMEPOB 1-3,6
pU UX MOAU(DUKAIUH.
9 2 2 TexHu4ecKkre MPUEMbl CUHTE3a IOJIM- 1-3,6
KapOOHATOB, MOJUA(DUPOB, MOTUMEPOB 11-13
U XapaKkTepUCTHUKAa OCHOBHBIX IMpO-
MBIIUIEHHBIX MOJIUMEPOB
7. IlepeyeHp NPAKTUYECCKHUX 3AHATHI
VueOHBIM IUTaHOM HE MPETyCMOTPEHBI.
8. Ilepeuenn J1a00paTOPHBIX padoT
Ne temsr | Beero HanmenoBanue nabopatopHoit paboThl. 3a1aHus, YueHo- meTo-
4acoB BOIPOCHI, OTpabaThIBaeMbI€ Ha J1A0OPATOPHOM 3a- audeckoe obec-
HATUN INCUYCHUC
1 4 Bs13kocTh pacTBOPOB MOJIMMEPOB 6,7,8
2 10 [Xumuueckue MpeBpalleHUs U CUHTE3 moiuMepoB. CHH- 6,7,9
Te3 M CBoOicTBa mosmkanpoamuaa. OmnpeneneHue Mose-
KYJISIPHOM MacChl.
3 10 |Ceruaras monukoHAeHcaus HeHoa0hopMalbAeTUTHBIX 6,7,9
OJIITOMEPOB.
4 8 [{nkau3anus [TAH BonokHa. 6,7,10
9. 3axaHuA I CAMOCTOATEJIbHON PadoThI CTYICHTOB
No Bcero Bomnpocsl, 11 caMmoCcTOSTENBHOTO U3YUYEHHUS VYy4eo-
Tembl | Yacos HO-METOUYECK
oe obecrieye-
HUE
1 2 3 4
1 10 Ucropus passutus xumun BMC. Breicokomorne- 1,2
KYJSIpHBIE COCIMHEHUS, UX POJIb B MPUPOJEC U




3HA4YCHHUC B HAPOAHOM XO3SMCTBE.

3

PaI[I/IKaJ'IBHaH nmoJmmMepus3anusa, KHHCTUKA, MC-
TOAbI IIPOBCICHMUA. HNonnas IMOJIMMCPpU3alluA,
KHHCTHUKA IIpOHeCCCa, pacdcT CTCIICHU IIOJIHMMC-
PpHU3allr 1 CKOPOCTH ITPOLCCCa

w

10

MexaHu3M 1 KMHETHKA CTYIICHYATBIX ITPOICCCOB

[lonmumepusanuss LOUKIMYECKHUX  MOHOMEPOB.
Tepmoaunamuka npouecca. BausHue ycinoBuit
IIPOBEJICHNSI PEAKLIMA HAa PABHOBECUE «IUKI —
ITOJIUMEDPY.

[IporHo3upoBaHue CBOWCTB ITOJIMMEPOB IIpHU
MO (DUKAITUH

1,3

['ubkocTh MaKpPOMOJIEKYL. CBo0og-
HO-COWICHEHHAas! 1ienb. CBs3b TMOKOCTH C XU-
MUYECKUM CTPOCHUEM

1,3

CoBpeMEHHBIE METOJBI HCCIENOBAaHUS CTPYK-
TYpPBI IOJIUMEPOB.

1,3

PactBopumocTtes mnomumepoB. TepmonnHamuye-
CKUM KPUTEPUN PACTBOPUMOCTH

2,3

TexHuueckue IIPpUCMbI CHHTC3a IIOJIMUMCPOB H
XApPaKTCPUCTHNKAa OCHOBHBIX IIPOMBINIJICHHBIX
ITOJIMMCPOB.

1,2

10. PacueTrHo-rpadpuueckasi padbora

Y4eOHBIM MIIaHOM HE MPEeayCMOTpPEHA.

11. Kypcosas padora

Y4eOHBIM MIIaHOM HE MPEeAyCMOTpPEHA.

12. KypcoBoii npoekT

VY4eOHbIM MJIaHOM HE MPEyCMOTPEH.

13. ®oH/ OLIEHOYHBIX CPEACTB VISl IPOBeIeHHsI MPOMEKYTOUYHOM aTTecTAMU 00y4a-

B nporiecce ocBoeHust 00pa3oBaTeIbHON MPOTrpaMMBbl y 0O0YYarOIIETocsl B X0/1e
n3ydeHus: nuctmiuinibl b.1.3.6.1 «Xumus u ¢pusnka noauMepoB» JOIKHBI cHOpMU-

OIIUXCS M0 TUCHHUILIMHE (MOAYJII0)

poBatbcs npodeccuonanbubie komneTeHuu OITK-3 u ITK-18.

ITox xommerennmeit OIIK-3 moHmMaeTcs rOTOBHOCTH MCHOJIL30BAaTh 3HAHUS O
CTPOEHHUHM BEIIECTBA, IPUPOJE XUMHUUECKOU CBA3U B PA3JIMYHBIX KJIACCAX XUMUUYECKUX
COCMHEHUMN IS TIOHUMAaHUSI CBOMCTB MATEPUAJIOB M MEXAaHU3Ma XMMHUYECKUX MPO-

LIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MUPE.




Kox xom- Oran Ilenun ycBoeHus Kpurepuu onenuBanus
neTeHuuu | GopMupo [TpomexyTou- Tumnossie [xana
BaHUs Has aTTecTauus 3a/1aHus OLICHHU-
BaHUS
OIIK-3 5 ce- @®opmupoBanue 3HaHuil o | Tekymuil KoH- | Bompocsl, OK3aMeH
MECTp | CTPOEHUU BEIIEeCTBA, IpPH- | TPOJIb B GopMe: | TECTOBbIE no 5
poJie XUMUYECKOW CBSI3M B | - OTYETA IO Jia- | 3aJaHus, OanbHOMI
pa3MyYHBIX KjIaccax Xu- | 00OpaTOPHBIM 3K3aMEH cucreme
MUYECKUX COEIMHEHUH IS | 3aHSITUSIM;
IIOHUMAaHUs CBOMCTB Ma- | - OT4YeTa  BO-
TepuasoB M MexaHusMa | npocam CPC 1.
XAMUYECKHUX  TPOIECCOB, | 7 paboueit
IPOTEKAIUX B  OKPY- | IPOrpaMMBl;
JKAKOILIEM MHUpE. - TECTUPO-
Ba-HUS;
- SK3aMeHa

HOI[ KOMHGTGHHHGﬁ IIK-18 moHMMaeTcsi TOTOBHOCTh HMCIOJb30BaTh 3HAHHE
CBOMCTB XMMHUUYECKHX 9JICMCHTOB, COGI[HHGHHI?I N MAaTCpHUaJIOB Ha UX OCHOBC IJIA pC-

mMCHUA 3a1a4 HpO(i)CCCI/IOHEUIBHOf/’I ACATCIIBHOCTHU

Konx xom- Oran Ienn ycBoeHus Kpurepuu onenuBanust
neTeHIuu | GOpMHUPO IIpomexyrou- Tumnossie [lIxana
BaHUs Has aTTecTalus 3aIaHUS OLICHU-
BaHUs
[1K-18 5 ce- ®opmupoBanue 3HaHui 1o | Tekymuii KoH- | Bonpocksl, DK3aMeH
MECTp | CTPYKType U CBOWCTBaM | Tpojb B opMe: | TECTOBBIE o 5
ANEKTPOJIUTOB M YMEHHH | - OTYETA MO Ja- | 3aJaHus, OabHOM
WCIIONIb30BAaHUsl  3HaHUU | OOPATOPHBIM 3K3aMEH cucreme
IS OOBACHEHMS HAOIIO- | 3aHITUSIM;
JA€MbIX  SIBJICHMH TpH | - OT4YeTa Ha
MIPOBEICHUHU DSKCIEPUMEH- | MPAKTUIECKOM
Ta, JUIsl PELIeHUs KOH- | 3aHSATHH IO BO-
KpeTHbIX  HayuyHbix U | mpocam CPC m.
Hay4YHO-TEXHUYECKUX 7 paboueii
npooJieM. MIPOrpaMMBbl;
- TECTUPOBAHUS;
- DK3aMeHa

JIs1 OLIEHKH 3HAHUW, YMEHUM, HABBIKOB U (WJIM) OMbITA JACSTEIbHOCTH, XapaK-
TEePU3YIONIUX 3Tarbl (OPMUPOBAHUS KOMIIETCHIIMA B TMPOIIECCE OCBOCHUS IUCITH-
TUTMHBL «XUMUS ¥ (QU3HKA TTOJTMMEPOBY» MPOBOJIUTCS MPOMEKYTOUHASI aTTECTAIUS B
BHUJE dKk3aMeHa. [Ipouenypa oneHnBaHUS 3HAHWI, YMEHUM, HABBIKOB 10 JUCIUILJIMHE
«XuMmus 1 PuU3MKa TOJMMEPOBY BKJIIOYAET YYET YCIEUIHOCTH BBITIOJHEHUS J1a0o-
paTOpHBIX PabOT, CaMOCTOSTEIbHBIX PaldOT, 3aJlaHU Ha MPAKTHUYECKUX 3aHSATHUAX
(ceMuHaphI, pellieHne 3a7a4) U cliavy sk3ameHa. JlabopatopHbie pabOThl CUUTAIOTCS
YCHEIIHO BBINOJIHEHHBIMHU B CIIy4yae MPEAOCTaBIIEHUs OT4YeTa (3KypHalia), BKJIIOYato-



HIero Temy, 1eib, X0/ PabOThl, PE3yNbTaThl IKCIIEPUMEHTA, UX AHAIU3 U BBIBOJIBI.
[Ikana olleHUBaHUS — «3aYTEHO / HE 3aUTEHO». «3aYTEHO» 3a JabOpaTOpHYyIO paboTy
CTaBUTCS B CIy4yae, €CJIM OHA MOJHOCTHIO MPaBUJIBHO BBHIMOJIHEHA, IPU 3TOM 00yda-
IOLIMMCS [IPU OTYETE MOKA3aHO CBOOOIHOE BIAJEHUE MAaTEPUAIIOM IO JUCLUIUIMHE.
«He 3aureno» craBuTCA B Cilydae, €ciau padoTa BBINOJHEHA HEMIPaBMIIBHO, TOT/Ia OHA
BO3BpAILAETCA HAa JOPA0OTKY M 3aTEM BHOBb CHAETCS HA IMPOBEPKY MPENOJABATEINIO.
PaboTa Ha mMpaKkTHYEeCKUX 3aHATUSAX CUMTACTCS 3aYTCHHOW MPHU aKTUBHOU paboTe Ha
CEMHUHApAX, PEIICHUH 3a]1a4.

CamocrosiTenbHas paboTa CYUTAETCSl YCIEIIHO BBIMOJIHEHHOM, B CIy4yae eciu
npopabOTaH TEOPETUYECKUN MaTepuai Mo KaKIou Teme. 3alaHusi COOTBETCTBYIOT
nyHKTy 9 paboueit nporpammel. Otuet o CPC npencrasisercs B Bujae pedepara,
JOKJIaJIbIBA€TCSl HA MPAKTUUYECKUX 3aHATHSIX WIM B JHM KoHcyinbTauuii mo CPC,
yCTaHOBJICHHbIE Kadeapoil. B koHile cemecTpa 00y4aronIuiicsi MMCbMEHHO OTBEYAeT
Ha TECTOBBIE 3aJlaHUs, COAEPKAINE BOMPOCHI MO M3YyYEHHOMY Marepuaiy. OueHu-
BaHHME TECTOBBIX 3aJaHUK MPOBOJUTCS MO MPUHLMITY «3a4TE€HO» / «HE 3a4TeHO». B
KaueCTBE KPUTEPHUEB OLEHUBAHUS MCIOJIb3YETCS KOJIMYECTBO MPABHIIBHBIX OTBETOB.
[Ipu otBere Oonee ueM, Ha 50% BOMPOCOB BBICTABISIETCS «3aUTEHO», B Cllydae
MEHBIIEr0 KOJMYECTBA IPABUIIBHBIX OTBETOB CTABUTCS «HE 3a4TeHO». K 3K3aMeHy 1o
JUCUUIUIMHE 00yYaroluecs AOMYCKalOTCs MPHU: -BBINOJHEHUH JJA0OPATOPHBIX padoT,
IpeI0CTaBIeHNN O(OPMIICHHBIX OTYETOB M BBINIOJHEHMS 3a/laHUl MO BCeM Jabopa-
TOPHBIM; - IPOPAOOTKE TEOPETUUECKOTO MaTepHalla Mo KaX/10i TeEME B COOTBETCTBUU
C MyHKTOM 9 pabodeil mporpamMMbl MPEACTABICHUH PEIICHHBIX 3a/1ay; - YCHEITHOM
HaIMCaHUE TECTOBBIX 3a/JaHUI.

OcHoBHOM (popMOI NPOMEKYTOUHON ATTECTAIMM SIBISETCS SK3aMEH B BHJIE
YCTHOTO OTBeTa 1o Omiery. OTMETKa «OTJIMYHO» BBICTABIISIETCS MPU MPABUIHLHOM,
MOJIHOM, JIOTUYHO MOCTPOEHHOM OTBETE, YMEHUU ONEPUPOBATH CIIEIIUATBHBIMU TEP-
MUHaMH, CIIOCOOHOCTH WILTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS MTPAKTUYECKUM
MaTepuaioM, Aesarb 00o0uaronme BbIBOAbl. OTMETKAa «XOPOILIO» CTaBUTCS B TOM
Clly4yae, KOrja CTyIAEHT B LEJIOM IPaBUJIBHO OTBETHJI HA NOCTABJIEHHBIE BOIIPOCHI,
coOJII0/1as1 JIOTUKY M3JI0KEHHUS MaTepHrala, HO HEJOCTATOYHO MOJIHO WK 0€3 T0KHON
apryMeHTaluu OCBETHJI BOIMPOCHI 3K3aMEHALMOHHOTO Owmiera. OTMETKa «yHOBJIE-
TBOPUTEIIBHO» BBICTABJISAECTCS B TOM CIIy4yae, KOIZJa CTYAEHT W3JI0KHI TOJBKO OT-
JEJIbHBIE HECUCTEMATU3UPOBAHHBIE TEOPETUYECKUE TOJIOKEHHS 0 BOIPOCAM DJK3a-
MEHAIMOHHOTO OmieTa 6€3 UX HeOOXOAMMOM apryMeHTAIuU Wik 0e3 KOHKpETHU3aIliuu
dakramu. OTMETKAa «HE YAOBIETBOPUTEIBHO» BBICTABJISETCS TMPH HECOOII0IEHUN
BBILIETIEPEUUCIIEHHBIX YPOBHEW OCBOCHUS MaTepurara.

Bonpocsl k 3k3amMeny

1. Hayka o monumepax - camocTosTeNIbHas pyHAaMeHTalbHast 00J1acTh 3HAHUU
Cpeau IPYTUX XUMUUECKUX JUCIUTLIVH.

2. DKOHOMHYECKHE MPEANOCHUIKH U MEePCIEKTUBBI Pa3BUTHUS MPOMBIIUICHHO-
CTH TIOJIMMEPHBIX MaTEPHUAJIOB.

3. BMC, ux poib B ipupojie, HapOAHOM XO35HCTBE.

4. OcCHOBHBIC MTOHATUA B XUMUM TOJIMMEpOB. OnpeaeaeHus.

5. Pazmuuusg B cBoiicteax BMC n HMC.



Oco0eHHOCTH TTOJIMMEPHOTO COCTOSIHUS BEILIECTBA.
Knaccudukanus nonmumepos. [Ipumepsi.
MoJieKyIsipHO-MacCOBbIE€ XapaAKTEPUCTUKHU, METOJIbI OITPEACIICHHUS.
MonekynsipHas Macca noJiuMepoB. CriocoObl €€ BbIPAXKEHUSI.

10 [TonsiTue o cpenHeill CTENEHM MOMMMEpHU3alnH, (AKTOPHI, BIMSIONINE Ha
CTENEHb NOJIMMEPHU3ALIHH.

11. IlonmuaucnepcTHOCTh MOJIMMEPOB; €€ MPUYMHBI M BIMSHUE HA CBOMCTBA
MOJIUMEPOB.

12. CBsi3b MeXIy CTPOCHHEM MOHOMEpA M €r0 CIOCOOHOCThIO K MOJIMMEpHU3a-
1ui. OCHOBHBIE 3aKOHOMEPHOCTHU ITPOTEKAHUS CTYIIEHYATOMN MOJIMMEPHU3alIUU.

13. MeTobl IpOBEACHUS PEAKIIUU TTOJIMMEPU3ALIIH.

14. TlonuMepu3alMOHHBIN METOJ CHUHTE3a MOJIUMEPOB: OOIME XapaKTEePUCTH-
KU, TOOOYHBIE PEAKIIUH.

15. DnemeHTapHbIE peaKluy U KUHETHKA TOJIMMEPU3aIIIH.

16. PanukanpHas moauMepu3alvs: BIUSHUE Pa3IMYHBIX (JAaKTOPOB HA CKOPOCTh
MOJIMMEPHU3ALIMI U MOJIEKYJISIPHYIO MacCcy 00pa3yrolerocs noaumepa.

17. PagukanpHas nonaumepusauus. MeToasl MHUIIMUPOBAHUS (TepMUYECKas,
(boTOXMMHUYECKAS], paANALIIOHHAS, 3JIEKTPOXUMUYECKAS).

18. PamukanpHas monuMepu3aius. OCHOBBI KHHETUKH. YpaBHEHHE OOIIei
CKOPOCTH IPOLIECCA U CTENEHU OJIMMEPU3ALIHH.

19. PanukanpHas nonumepusanus. Peakuys nepenayu Lemnu.

20. Buapl HOHHOH MONMMEpHU3alUU: KaTalu3aToOPbl, IPUMEPHI PEAKIIHA.

21. lonHas nojumepu3anusi LUUKIAYECKUX MOHOMEpPOB. OCHOBHBIE 3aKOHO-
MEPHOCTH IIpoliecca.

22. AHMOHHas nojuMmepusanus. MexaHu3M 3JIEMEHTapHbIX peakuuil oOpaszo-
BaHUsl aKTUBHOTO IIEHTpa, pocTa U 0OpbIBa LEMH.

23. AunonHas MOJIMMEPU3ALIHSL. Kuneruka npoiiecca aHUOH-
HO-KOOPAWHAIIMOHHON MOJIMMEPHU3ALIHH.

24. AHMOHHAs OJMMEPHU3aLINS: MEXaHU3M, KaTalln3aToOphbl, KHHETHKA

25. Katnonnas monmmepuzanus. Katanmszatopsl, cokaTaan3aTopbl, UX pojib B
npoliecce.

26. KaTtnonHas monmumepu3aiys: MEXaHU3M, KHHETHKA.

27. T'uaponutudeckas MOJIMMEpU3alvs IUKIOB. BiusHue pa3muyHbix (paxTto-
POB Ha MPOTEKAHUE MTPOLIECCOB.

28. Tlonumepuzanus MUKINIECKUX COSTUHEHUHN, MEXaHU3M TTpoliecca.

29. CononuMepu3aliys, MEXaHU3M, KHHETHKA.

30. IlondaTue o crepeoperysipHbIX MoauMepax. MeTopl UX CUHTE3a.

31. Conommmmepu3zanmsi. OCHOBHBIE 3aKOHOMEPHOCTH IIPOIecCa COIOJIUMEPH-
3aLMH.

32. CtpoeHue u CBOMCTBAa OJIOK- W TMPUBUTHIX comosmuMepoB. CrmocoObl ux
CUHTE3A.

33. MeTonbl NpoBeIeHUs PEaKLUU MOJTMMepU3aIiu.

34. IlonukonaeHcarys. MexaHu3M paBHOBECHOM MOJIMKOHACHCAIIUH.

35. OYyHKIIMOHATLHOCTh MOHOMEPOB, BIUSHUE HA CTPYKTYPY OOpa3yromierocs
IIOJIMMEPA, €T0 CBOMCTBA.
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36. BiusHue CTpoeHusi MCXOAHBIX MOHOMEPOB Ha UX CHOCOOHOCTh K MOJIH-
KOH/ICHCALIUH.

37. OCHOBHBIE pa3IU4usl TIOJUMEPU3ANUOHHBIX U TOJUKOHICHCAITMOHHBIX
poueccoB. MexaHnu3m paBHOBECHOW MOJIMKOH/ICHCAIIAH.

38. Ilonatue «rinyObuHa MpeBpalIeHUs» AJIs IPOIECCOB MOIUMEPU3AIlUU U T10-
JMKOH/ICHCAIUH.

39. MeTtoapl pOBEICHUS TTOJTMKOH/ICHCAIIHH.

40. BuyTpuMonexkyIsspHOE B3aUMOJICHCTBUE B MOJIUMEpPAX.

41. [TonumepaHaoruuHble MPEBPAIEHUS B TOJIUMEPAX.

42. BHyTpu- 1 ME&XMOJEKYJISIPHbIE B3aUMOICUCTBUS B TIOJIUMEPaX.

43. Konduryparys MakKpoMoOJICKyJibl U KoHpurypanuonHas uzomepus. Cre-
peoperyssipHble MaKpOMOJIEKYJIbl. BImkHUN U NanbHUN KOH(PUTYpPAIMOHHBIA MOPS-
JIOK.

44, KondopmanmoHHas u3oMepus U KOoHGOpMAIs MaKPOMOJICKYJIBI.

45. 'mObkoCcTh MaKpOMOJIEKYJbI, (akTopbl, Biusomue Ha Hee. CB0oOOI-
HO-COUYJICHEHHAsI 1IETh KaK MIeaTH3UpOBaHHAs MOJIEh THOKOM MaKpOMOJIEKYJIbI.

46. CpenHue pa3Mepbl MakpOMOJIEKYJIBl C YYETOM MOCTOSHCTBA BAJICHTHBIX
YIJ0B. DHEpPreTudeckue 0apbepbl BHYTPEHHETO BpalieHus. CBsi3b THOKOCTH MaKpo-
MOJIEKYJ C UX XUMHUYECKHM CTPOCHHUEM.

47. MakpoMoJieKyJsia; MOJEKYISIPHBIE MacChl; CTIOCOOBI YCPEIHEHHSI U METOIbI
OIpe/IeNICHUS] MOJIEKYJIIPHBIX Macc.

48. ArperatHoe, ga3zoBoe cocTosiHUE moanMepoB. Pa3zoBeie nepexoabl. dazo-
BbIC U arperaTHble COCTOSIHUS TIOJTMMEPOB.

49. AMopdHoe cocTosiHHE MOMUMEPOB. Tpu (HU3MUECKUX COCTOSTHUST amopd-
HBIX nosimMepoB. [lepexoabl u3 ogHOro Guanveckoro cocTosiHus B Apyroe. Tepmo-
MEXaHUYECKHE KPUBbIE TTOJIMMEPOB.

50. AMopdHOe cocTosiHHE TOIUMEPOB; OCOOCHHOCTH M MEXaHU3M IIpoliecca
CTEKJIOBAHUSI.

51. BeICOKOAIaCTHYECKOE COCTOSIHME TOoauMepoB. [Ipupoma BeICOKOdIACTHY-
HOCTH.

52. Bs3KkoTeKy4Yee COCTOSHUE MOJIMMEpPOB, aHOMAIIMsI BSI3KOCTH, OCOOEHHOCTHU
MOJIUMEPOB B BI3KOTEKYUEM COCTOSIHHE.

53. Bsi3zkoTekyuyee COCTOsSIHME MOIMMEpPOB. MeXaHn3M BA3KOTO TedeHus. Peo-
JIOTHS PaCcIUIaBOB MOJUMEPOB.

54. Bs3KOoTeKy4Yee COCTOSHUE MOJIMMEPOB. AHAIIU3 TEPMOMEXAHUUECKUX KpH-
BBIX.

55. ®@opmoBaHKE U3JEIUN U3 MOJTUMEPOB B PEKUME BA3KOTO TCUCHHUS.

56. Kpucramiueckoe COCTOSHUE TOJMMEPOB; YCIOBUS, HEOOXOIUMBIE MIJis
KPUCTAUTMYHOCTH. OTIMYHE KPUCTAJUIMUECKOTO COCTOSIHUSI HU3KOMOJICKYJISIPHBIX H
BBICOKOMOJIEKYJISIPHBIX BEILLIECTB.

57. CTeneHb KPUCTAITUYHOCTH. Y CJIOBUS, HEOOXOAUMBIC IS KPUCTATUTU3AIINT
nonuMepoB. TepMoarHaMUKa KpUCTALTU3AIINH.

58. Cnennduka (Ha3oBbIX MEPEXOI0B MEPBOro poja y moaumMepoB. DakTopsl,
BJIMSIIONINE HAa TEMIIEPATypy MIaBICHHS.

59. KuneTnka KpuCTaJUTM3aIMK MOJIMMEPOB. BiusHue teMreparypsl Ha Mpo-
IIECC KPUCTAJIIN3AIINH.



60. XKuakokpucTaminyeckoe COCTOSHUE MOJIMMEPOB.

61. HanmonekymsipHble CTPYKTYphl aMOPGHBIX U KPUCTAUTMYECKUX IMOIHME-
poB. HaamonexynspHas opranuzanus amMOp(HBIX HOJUMEPOB U €€ BIUSHUE Ha
CBOMCTBA MOJIMMEPHBIX TEJ.

62. HammonekymnsipHass CTPYKTypa KpHUCTaUIMYECKUX TOJIUMEPOB. MeTomabl
UCCIIEIOBAaHUSI CTPYKTYPHI TIOJTUMEPOB.

63. Tononoruyeckasi CTpyKTypa CETYaThIX MOJIHUMEPOB.

64. JlepopMaiinoHHbIe CBOMCTBA MOJIMMEPOB; TUarpamMmsbl 1epopmupoBanus, 4
KOMITOHEHTHI Jlepopmanumu.

65. JlepopmainnonHbie cBoiicTBa aMOp(HBIX MOJIUMEPOB. YHpyrue nedopma-
IIMU 3aCTEKJIOBAaHHBIX MOJIUMEPOB. BhIHYyX AeHHas 31aCTUYHOCTh, ee mpeaen. Mexa-
HU3M BBIHYXJACHHO-31aCTHYECKUX Jepopmaruii.

66. TepmoguHaMuKa ¥ MOJEKYJISIPHBIA MEXaHU3M BBICOKOAJIACTHYECKOW Jie-
dbopmanuu. [lpuHnmn TemnepaTypHO-BpEMEHHON Cymepro3uiuu. PemakcanuoHHbie
MPOIECCHI B TOJIMMEPAX.

67. IIpodHOCTh M JONTOBEYHOCTH MOIUMEpPOB, ypaBHeHue JKypkoma. [Ipou-
HOCTHBIE CBOMCTBA MTOJMMEPOB.

68. JlonroBeyHOCTh OMUMEPOB. MexaHU3M pa3pylIeHUs! MOJTMMEPHBIX MaTe-
puanoB. BnusHue HaAMONEKYISPHBIX CTPYKTYp HAa MEXaHWYECKHE CBOWCTBA MOJH-
MEpOB.

69. TepmonuHamuka pacTBOPOB MOIMMEPOB. OCHOBHBIE 3aKOHOMEPHOCTH
pacTBOPEHUS MOJIUMEPOB.

70. HaGyxanue nonumepoB. DakTopsl, onpeenstomue Hadyxanue. Kuneruka
U TEPMOJIMHAMUKA Ha0yXaHHUsl.

71. PactBopuMocTh monuMepoB. TepMoauHAMUYECKH KpPUTEPUIl pacTBOPHU-
MocTu. ®a30BbIe AUATPAMMBI IOJIUMEP — PACTBOPUTEb.

/2. BnusiHue pa3uyHbIX (AaKTOPOB HA TEPMOJMHAMHKY PACTBOPEHHUS TMOJH-
MepoB. Kputrueckue Temmneparypbl pacTBOPEHUSI.

73. Pa3baBneHHble pacTBOPHI MOJIMMEpPOB. Peonornueckue cBoiicTBa pa30aB-
JICHHBIX PAcTBOPOB IMOJIMMEPOB. XapaKTePUCTHUIECKAas BSI3KOCTh, BIUSIONINE Ha HEE
(baKkTopBHI.

74. OcOOEHHOCTU KOHIIEHTPUPOBAHHBIX PACTBOPOB MOJIUMEpOB. Peosoruye-
CKHE CBOMCTBA.

75. CoBMECTUMOCTh TOJAUMEPOB. OnpeneneHne B3aUMHOW PacTBOPUMOCTH
HOJIUMEPOB.

76. Xumnueckue peakunn BMC. Tlonumepananornyubie npeBpamieHus.

['7. BHyTpuMOJNeKyJIIpHbIe peakuu. XUMUYECKUE PEAKIH, HEe TPUBOIAIINE K
U3MEHEHHUIO CTEMEeHH MOJIMMEpHU3aMi MaKpoMoJieKysl. OCOOEHHOCTH peaKIMOHHON
CIOCOOHOCTH (PYHKIIMOHAIBHBIX FPYII MAKPOMOJIEKYII.

78. BuyTpumonekynspHble peakuud. [loaunuknmusanus B TOJIMMEPHBIX LIETISX.
JlecTHUYHBIC W TIOTYJICCTHUYHBIC TIOJMMEPHI, METOABI UX TOTyUYEHHUsI U 0COOCHHOCTH
cBoiicTB. TepmornpeBpalienre u KapOOHU3aLMsI TOJTUMEPOB.

79. MexxmMakpoMoOJIeKyJIsipHble peakiuu. BzanmonelicTBue MoiIMMEpoB C MO-
JTUQPYHKITMOHATHHBIMU COCTUHEHHUSIMH.

80. Peakuuu CcTpyKTYpHUpOBaHUS MMOJUMEPOB. VI3MeHEeHHEe CBOMCTB MOJIUMEPOB
B pe3yabTaTe CTPYKTYPOOOpa3OBaHUSI.



81. ectpykuus nonumepoB. Buabl nectpykuuu. [IpuHIMOel crabmimzanuu
MOJIUMEPOB.

82. Xummnueckass ~ MoauduKanus MOJMMEPHBIX MaTepuaioB U HU3JEIIH.
HanonHeHHbIe TOTUMEPHI

83. dusnueckas moaudukanua. CrocoOsl nmpoBeaeHus pusndeckoin Mmoaudu-
Kalluu.

14. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBerctBumn ¢ ®I'OC BO no HanpaBieHHIO MOATOTOBKU peaanu3alus KOM-
NETEHTHOCTHOI'O MOJIX0/1a OCYIIECTBIISIETCS ¢ IIUPOKUM HCIOJIb30BAHHEM B YHEOHOM
MPOIIECCEe aKTUBHBIX M WHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATUN B COUYCTAHUH C
BHEAYJAUTOPHOU paboToil (pa30op KOHKPETHBIX CUTyalluii). Y IelbHBIA BeC TaKUX 3a-
HATUN cocTaBisieT Oosiee 20% (B cocTaBe J1abOpPaTOPHBIX AyJIUTOPHBIX 3aHSATUM).
JloOTHUTENBHO pa300p KOHKPETHBIX CUTYAIMil BBITIOJIHIETCS B paMKaX CamMoOCTOS-
TEJILHOW BHEAYIUTOPHOU pabOThI CTYCHTA.

[IpoBenenue nekuuii peIycCMOTPEHO C MOMOILBIO KOMITBIOTEPHOU rpaduKH.

JlabGopaTopHbI€ 3aHITHS TAKXKe 110 CYIIECTBY ITPEAYCMOTPEHBI B UHTEPAKTUBHOU
dopme: pacnpeneneHue paboOT, O03HAKOMIIEHHE C JIaDOpAaTOPHBIMU YCTAHOBKAaMH,
OOBSCHEHHE LIeNIM U 3a7ad padoThl, KOPPEKTUPOBKA HEOOXOAUMBIX ACHCTBUH CTYy-
JEHTOB, 00pabOTKa pe3yJbTaTOB HEMOCPEACTBEHHBIX HAOIIOJECHUN U H3MEPEHU,
00CYyXJIeHHE PE3YIbTATOB C IPUMEHEHUEM COOTBETCTBYIOLIEH TEOPUHU.

JIns KaXao0ro BUAA 3aHATHM IIPU pacu€re TPYAOEMKOCTH IPENYCMOTPEHBI HE
TOJBKO YacChl ayJAUTOPHBIX 3aHATHH, HO M ONpeAcs€HHOe KonndecTBO yacoB CPC:
M3y4eHHE TeOprHr, 00paboTKa pe3yIbTaTOB J1a0OPATOPHBIX PadOT.

15. IlepeyeHb yueOHO-MeTOAMYECKOT0 OOecIeYeHust
IJIs1 00y4aOUIUXCS 10 TUCHHUILINHE

OcHoBHas

1. CemumkoB, 1O. JI. BBenenue B XuMHIO TOJMMEPOB: ydeOHOe Mmocooue /
0. [1.Cemuukos, C. ®@. Xunbuos, C. JI. 3aiiues. - 2-e usa., crep. - Cankr-Ilerepoypr: Jlans,
2014. - 224 c. - ISBN 978-5-8114-1325-6. - Tekct: 31eKkTpoHHBIH // JlaHb: 31MEKTPOH-
HO-OMOIMoTeuHas cucreMa. - Pexxum nocryna: https://e.lanbook.com/book/4036

2. Kuenun, B. U. Bricokomonekynsipable coequHenus: yueouuk / B. Y. Knenun,
N.B. ®enycenko. - 2-e u3nd., ucnp. - Cankr-IlerepOypr: Jlanp, 2013. - 512 c. - ISBN
978-5-8114-1473-4. - Tekct: anekTpoHHBIH // JlaHb: 27€KTpOHHO-OUOIMOTEYHAs cucTeMa. -
Pexxum nocryma: https://e.lanbook.com/book/5842.

3. 3yeB B.B. ®usuka u xumusi moJuMepoB [DIEKTPOHHBIN pecypc]: yueOHoe mo-
cobue/ 3yeB B.B., Ycnenckas M.B., OnexnoBua A.O. - DNeKTPOH. TEKCTOBBIE JAHHBIC. -
Cankt-Ilerepbypr: Yuusepcurer HWTMO, 2010. - 47 c. - Pexum ngocryma:
http://www.iprbookshop.ru/65341.html.

4. Xaxumymiud FO.H. Xumusa u ¢uzuka nonumepo. Ousndeckue cocTosHUs TO-
JTUMEPOB [ DNEeKTpOHHBIN pecypc]: yuebnoe nmocodue/ Xakumymiua FO.H., 3akuposa JL.1O. -
DJIEKTPOH. TEKCTOBbIE JaHHbIC. - Kazanb: KazaHckuii HallMOHANBHBIN HCCIIEI0BATEILCKUI
TeXHoJoruyeckud  ynusepcuter, 2017. - 141 c¢. - Pexum  pgocryna:
http://www.iprbookshop.ru/79597.html.
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I[OHOJ'IHI/ITGJ'IBHBIe N3J1aHuA

5. ApxaxoB, M. C. Xumus u ¢pusuka nonumepon. KpaTkuii cioBaps: yue6HOe MO-
coome / M. C. ApxakoB. - Cankr-lIlerepOypr: Jlams, 2020. - 344 c. - ISBN
978-5-8114-4047-4. - Tekct: 3nekTpoHHBIH // JlaHb: AIEKTPOHHO-OMOINOTEYHAs CHCTEMA. -
Pexum noctymna: https://e.lanbook.com/book/130153.

6. Poskuua, H. M. Xumus u TexHonorus noiaumepon. [lomydeHue moauMepoB Me-
TOAaMU MoauMepu3anuu. JlabopaTopHbli MpakTUKyM: yaeOHoe mocooue / H. M. PoBkuHa, A.
A. JIsmkoB. - Canakt-IletepOypr: Jlanb, 2019. - 252 c. - ISBN 978-5-8114-3732-0. - Texkcr :
ANEKTpOHHBIN //  JlaHb: 3JeKTpOHHO-OMONHMOTEeYHass cucrema. - Pexum jpocryma:
https://e.lanbook.com/book/125701.

7. PoBkuna, H. M. XuMus 1 TeXHOJOTUs MOJTUMEPOB. TEXHOIOTMUECKHE PACUETHI B
cuHTe3e noauMepoB. COOpHUK MpUMEPOB U 3aj1a4: yueOHoe nocobue / H. M. PoBkuna, A. A.
JIsnikoB. — Cankrt-IletepOypr: Jlans, 2019. - 168 c. - ISBN 978-5-8114-3727-6. - Tekcr:
ANEeKTpOHHBIA // JlaHb: »3IIEKTpOHHO-OMONIMOTeUHas cucrema. - Pexum noctyma:
https://e.lanbook.com/book/119616.

Meroauueckue yka3zaHus

8. BsI3KOCTh pacTBOPOB MOJIMMEPOB: METOJMYCCKUE YKAa3aHHUS K BBITIOJTHEHUIO J1a00-
paToOpHBIX PAa0bOT MO IUCHUIUIMHE «XuMHS W Qu3uka noaumepo» / M.M.Kapmamn,
H.JI.JIeBkuna. - Darensc, 2021. — 24 c.

9. X¥MHYECKHE TEXHOJOTUH U CHHTE3 MOJIMMEPOB: METOJAMUYECKUEC YKa3aHUS K BBI-
TIOJTHCHHUIO JTa00OpaTOPHBIX PA0OT MO TUCHHMIUIUHE «XUMHUS U (QU3UKA IOJIUMEPOBY /
M.M.Kapnam, H.JI.JIeBkuna. - DHrensc, 2021. — 24 c.

10. Xumudeckue MpEeBpalICHUs MOJUMEPOB B TEXHOJIOTHH BBICOKOMOJIEKYIISIPHBIX
COCITMHCHUI: METOIUYCCKHE YKa3aHHs K BBITIOJHCHHIO JIAOOPATOPHBIX pabOT MO JTUCIIH-
winHe «Xumus u ¢pusnka nonumepoBy» / M.M.Kapnam, H.JI.JIleBkuna. - Durensc, 2021. — 28
C.

[Tepnognueckue n3gaHus

11. ITnactuueckue MAacchblL. Pexnum JIOCTyTa:
https://elibrary.ru/contents.asp?issueid=1112589. loctynusie apxusbl 2000-2020 rr.
12. W3Bectus BBICIINX y4eOHBIX 3aBEJICHUN. Cepust: Xumus

Y XUMUYECKAs TEXHOJIOTHUS. VIBaHOBCKMH TrOCYIapCTBEHHBIM XHWMHUKO-TEXHOJOTUYECKUN
yHuBepcuteT. Pexxum pocryma: https://elibrary.ru/contents.asp?issueid=942222. JloctymHbie
apxusbl 2000-2020 rr.

NHTEpHET-UCTOYHUKHN
13. http://www.encyclopedia.ru/ Mup suiukioneauii on-line

Uctounuku NOC
11. https://portal3.sstu.ru/Facult/FTF/HIM/18.03.01/B.1.2.18/default.aspx

16. MarepuajbHO-TeXHHYECKOe o0ecredyeHue


https://e.lanbook.com/book/119616
https://elibrary.ru/title_about.asp?id=7726
https://elibrary.ru/title_about.asp?id=7726
https://elibrary.ru/publisher_titles.asp?publishid=807
https://elibrary.ru/publisher_titles.asp?publishid=807
https://elibrary.ru/contents.asp?issueid=942222
https://portal3.sstu.ru/Facult/FTF/HIM/18.03.01/B.1.2.18/default.aspx

YuyeOHas ayauTopusi AJsi IPOBeJeHUS 3aHATHI JIEKIIMOHHOIO0 THUIA, TEKYIIEro
KOHTPOJISl M IPOMEKYTOYHOH aTTecTallui, IPYNNOBbIX U HHANBHAYAJIbHBIX KOHCYJIb-
TalUi

YKOMIUIEKTOBaHa CHEIUATM3UPOBAHHON MeOelbl0 M TEXHUYECKUMH CpEeACTBAMU
oOyuenus: 40 pabouux MecT oOydarommxcs; pabodyee MECTO MpEernojaaBaTelis; KiacCHas
JTIOCKa; MPOEKIMOHHBINA IKpaH; MYJIbTUMEIUUHBIA MPOCKTOP; HOYTOYK; JEMOHCTPAIMOHHOE
o0opynoBaHHe M y4yeOHO-HAIJIAIHbIE TOCOOMs, 00ecreynBalolue TEMaTUYECKUE HWILIIO-
CTpalluu 1o pabouelt mporpaMMe JUCIUTUIUHEI.

[Tporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

Y4yeOHast ayaAuTOPHUA 1Sl NPOBeIeHUS 3aAHATHIA J1a0OPATOPHOI0 THUIIA

YKOMIUJIEKTOBaHA CHEIUATU3UPOBAHHON MEOENbI0 M TEXHUYECKHUMHU CpEIACTBAMU
oOyuenus: 20 pabouux MecT oOydarommxcs; pabodyee MECTO MpErnoaaBaTelis; KilacCHas
JI0CKa; IEMOHCTpallMOHHOE 000pyJOBaHHe W y4eOHO-HATIIAIHBIE MOCOOUs, oOecrneunBaro-
1€ TeMaTUYECKUEe WLTIOCTPAIH 10 paboueil mporpaMme AUCIUILTAHBI.

YKoMIuIeKTOBaHa 000PYy10BaHUEM:

Cymunensiii mkad CHOJI-3,5

Jlaboparopnas cymmmika SUP-4

Amnanurt. Becol PA 64C OHAUS Pioneer

Becnl Texanueckne EK-1200

[Tpubop mst onpenenenus Bszkoctr BIDK-1 u 4
BerpsixuBarens-357

Cexynnomep COII-2A-3-000

NoakowhE

PaGouyro mporpaMmy coCTaBHjIa Iiloreunion / H.JI.JIeBkuHa
28.06.2021



17. {onoiHeHUs1 1 UI3MEHEHHS B padodel mporpamMmme

PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHuu Kadeapsl
« » 20 rojaa, npoTokos Ne

3aB. kadenpoit / /

BHecenHbie n3MeHeHUs YTBEPKIEHbI Ha 3aceqanun Y MKH

« » 20 _ ropa, mpoTokoia Ne
IIpencenarens YMKH / /




