MHUHHUCTEPCTBO HAYKH U BBICHIETOOBPA30BAHUSI
POCCHUHCKOMH ®EJIEPAIINUA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJILHOE YUPEXJEHUE BBICIIIET'O OBPA3OBAHUS
«MHT'YIICKHUA TOCYJIAPCTBEHHBII YHUBEPCUTET»

XUMHUKO-BUOJOT MYECKUN ®AKYJIBTET

Kadeapa xumun

COT'JTACOBAHA YTBEPXIAIO

PykoBonuTens 06pa3oBaTeabHON IPOrpaMMBI W.o0. nexaHa XUMHUKO-OMOJIOTrMYECKOT0
npodeccop CanamoB A.M. dakynbrera M.K./lakuesa

« 13 » MapTa 2025 . « 18 » MapTa 2025 T.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

XUMMUS U ®U3UKA BBICOKOMOJIEKYJISAPHBIX COEIUHEHUM

dakyJIbTeT: XUMUKO-OUOJIOTUUECKH

Hanpagiienue noaroToBKu/cnenuajabHocTh: 04.04.01 Xumus

HanpasiaenHnocts (mpo¢uiib) moAroToBKM: «BICOKOMOIEKYISPHBIE COCTUHEHUSD)
IIporpamMMa moAroTOBKHU: Marucrparypa

KBanudukanus (crenennb) BbIMyCKHUKA: Maructp

®opma 00y4yeHHUsA: OUHAs

MAT' AC
2025



1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heap AMCHMIVIMHBI: M3YYE€HHE OCHOBHBIX (PH3MKO-XMMHUYECKMX M MEXAHHYECKHX CBOWCTB
BBICOKOMOJICKYJISIDHBIX COCIMHEHHH M MX B3aUMOCBA3M C MOJIEKYJIAPHBIM CTPOCHHUEM U
CTPYKTYpPOH MOJHMMEpPOB; PACCMOTPEHHE CYIIHOCTH HEKOTOPBIX SBICHUH U IPOIECCOB,
IPOUCXOAIINX B MOJUMEPHBIX TEJAaX C TOUKH 3peHHs (PU3NYECKOrO M (PU3NKO-MEXaHUIECKOTO
HOAX0/Ja K UX OIMCAHUIO, YTO oOecreyuT GOpMUpOBaHUE MPOPECCHOHATBHBIX KOMIECTEHIINH B
obOmactd  (QUBMKO-XMMHUHM  TOJMMEPOB  Kak  HEOOXOIMMOIro  KOMIIOHEHTa  Oymyluei
npodeccHoHaNbHON AeATETPHOCTH; PA3BUTHE HABBIKOB CAMOCTOSTEIBHOM, MCCIIE0BATEIbCKOM
paboThl, HEOOXOAMMBIX ISl WCIOJB30BAHMUA 3HAHUM O (PHU3UKO — XUMHUYECKHX CBOMCTBAX
HOJIMMEPOB B JAalbHEHIIeH MpoQecCHOHaTbHON NeATeTbHOCTH.

3agayn JMCHUIIINHBI:

- W3yYUTh OCOOEHHOCTH BEHIECTB, COCTOSIIMX M3 MAKPOMOJIEKYJT U BBISIBUTH 0OIIWE
3aKOHOMEPHOCTH B  MEXaHWYECKUX, (U3UYECKUX U  (PHU3UKO-XUMHUYECKHX CBOMCTBaX
MOJIMMEPHBIX MaTEPUAIIOB;

- pacluputh W YrayOUTh HEKOTOpble (U3UKO-XUMHUYECKHE, (U3UKO — MEXaHUYECKUe
TEOPETUUECKHE TOJIOKESHHS HAYKH O MOJTHUMEPAX;

- chopMupOBaTh IPEICTABICHHE 00 OCHOBHBIX CBOMCTBAX BHICOKOMOJICKYIISIPHBIX COCTMHECHUM,
crienuKa KOTOPHIX OMPEACIISIECT MPAKTHUYECKYIO IIEHHOCTh MOJMMEPOB KaK MaTepUaloB;

- YACHUTH BIUSHUSA (PU3UYECKOTO, MEXAHHUYECKOTO COCTOSHHUS IOJIMMEpa Ha CBOMCTBa
MOJIMMEPHOT'0 MaTepuasa 1 ero MOBEJICHUE B PA3JIMUHBIX MPOIECCaX U YCIOBHSIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Juctumimza «XuMus U (U3MKa BBICOKOMOJIEKYJISIPHBIX COETUHEHHI» OTHOCUTCS K 4acTu
y4eOHOro MmiaHa, GopMHUpPYEeMON yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOILICHHUH.

HeoOxouMbpIMH yCITOBUSIMU AJ11 OCBOEHUS AUCIUITIINHBI SBIISIOTCS;

- 3HaHMsI 110 aucuuIuiMHaM: «Pusukay», «Opranudeckas XuMus»;

- YMEHHE ONPEIENATh U ONMChIBATh MEXAHU3M OPraHMUYECKUX PeaKlUii, OCHOBBIBAsICh HA
3HAHUAX O CTPOCHMM MOJIEKYJ OpPraHMYECKHWX BELIECTB M BIMSHMM YCJIOBHMM IPOBEACHHUS
npolecca;

- BJIaJICHHUE OCHOBHBIMHM METOJAMH TEOPETUYECKOIO U IKCIIEPUMEHTAIBHOIO XMMHUYECKOTO
HCCJIEIOBAHMSI OPraHUYECKHUX BEIIECTB.

CopepxaHue JUCIHUIUINHEI SBIISETCS JJOTMUYECKUM MTPOJOJKEHUEM COJIEpKaHUs JUCLIUILINH
«Opranuueckas Xumus», «Puznueckas MU KOUIOMAHAS XUMHS» U CIYKUT OCHOBOHM JUIs
YCIEWHOTO  NPOXOXKACHWS  NPEIAUIUIOMHOM  INPAKTUKH,  BBIIIOJHEHUS  BBITYCKHOMU
KBaJIM(DUKAIIMOHHOM paboTHI.

B pe3yabTaTe OCBOCHUA TUCHUIIVIMHBI MATHCTPAHT JOJIKEH

3HaThb:
- OCHOBBI KJIacCHU(DUKAIINH TTOJIUMEPOB;
- (PMBUKO-XMMHUYECKHE CBOMCTBA OCHOBHBIX MPEJCTABUTENEH pa3TUNIHBIX KIIACCOB
HOJII/IMepOB, CHOCO6BI nx HOJIy‘IeHI/IH " 06.]IaCTI/I HpI/IMeHeHI/Iﬁ;
- OCHOBHBIC MECTOAbI UCCIICAOBAHUSA HOHI/IMepOB )41 HOJ'II/IMepHO-KOMHO3I/H_[I/IOHHBIX
MaTepHaioB.



YmMmern:

- CaMOCTOATCIIbHO ITPOBOAUTD SKCIICPUMCHTAIIBHOTO UCCIICI0OBAHUS 110 pa3JIMUYHbIM

TEeMaM,

- JCJIaTbh 0606H.[€HI/DI " BBIBOABI HA OCHOBC 3KCIICPUMCHTAJIbHBIX JaHHbIX.

Baagern:

- TPUHIMIIAMHU OLICHKU PEaKIIMOHHON CIOCOOHOCTH MOHOMEPHBIX COSTUHEHUI HA OCHOBE

UX CTPYKTYPBI U (PYHKLIIMOHATIBHOTO COCTaBa M BO3MOXKHOCTBIO IPOTHO3UPOBATH (PU3UKO-

XHMHYECKHE CBOMCTBA IIOJIy4a€MbIX Ha X OCHOBE BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMSA JUCHHAIIJIMHBI

Hpouecc HU3YyUYCHUS NUCHUIIIMHBI HAITPABJICH HA (bOpMI/IpOBaHI/Ie 3JICMCHTOB

cnenyromux komnereHuuid B coorserctBur ¢ @I'OC BO u OIIOII BO no nannomy

HaIpaBJICHUIO IMOATOTOBKHU:

a) ynuBepcaabHbIxX (YK) - YK-4
0) mnpodeccuonanbubix (IK) - IK-3.

Taoauna 3.1.

Marpuna cBsi3M KOMIIETeHIM, (JOPMHUPYEMBIX HA OCHOBE M3Y4YCHHUS THCIUIIIHHBI
«XuMHnyeckass KHHETHKA U MeXaHNU3Mbl XUMHYECKMX PeaKlMii», ¢ BpeMeHHbIMU 3TallaMu

OCBOCHHMSA €€ COACPKaHUA

Koner Komnerenmus Cemectp
KOMITETCHIINH U3Y4YECHUS
(@rocC)
YK-4 CrniocobeH NpUMEHSTh COBPEMEHHbIE KOMMYHHKAIIHOHHBIE 3
TEXHOJIOTUH, B TOM YHCJIe HA HHOCTPAHHOM SI3BIKE, IS
aKaJIeMUYECKOro 1 Mpo(eCcCHOHATBLHOTO B3aUMOICHCTBUS
[1K-3 CrniocobeH Ha OCHOBE KpUTHYECKOT0 aHayn3a pe3ynbratoB HUP u 3

HUMOKP oneHnBaTh nepcrneKTUBBI UX MPAKTHYECKOTO
NPUMEHEHHS U TPOJIOJKEHUS paOOThl BEIOpaHHON 00J1acTH
XUMHUHU, XUMHUYECKON TEXHOJIOTUHM WIA CMEKHBIX C XUMUEH HAayKax

4. OBBEM JINCHOUIIJIMHBI U BU/Ibl YYEBHOU PABOThHI

Taoauna 4.1.




Buj yuyeoHoii padoThl Bcero 3
4acoB cemecTp
OO01mast TpyA0€MKOCTh TUCIUTLTHBI 180 180
AyIUTOpHBIE 3aHATHUS 64 64
Jlexnun 32 32
JlabGopatopusbie 3ansatus  (I13) 32 32
CamocrosrenbHas padora cryaeatoB (CPC) 89 89
KoHnTtposb 27 27

5. COAEPKAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHbBIX

3AHATUI

CTpyKTypa U coaep:kaHue TUCHUILTUHBI

Taoauna 5.1.

Buabl yuedHoi1 padoThl, DopMbI TEKYLLET0
Paszpnen BKJII0Yas KOHTPOJIsA
Ne JAuCUMIINHBI CaMOCTOATEIbLHYI0 yCIEeBaeMOCTH (no
n/n E padoTy CTYy1eHTOB H Heldenam cemecmpa)
S| | TpyAoeMKoOCTb (B 4acax) ®opma
3 NPOMEeKYTOUHOI
aTTecTaumum (no
cemecmpam)
JIeKIUK | J1abop. | cam.p.
Lenu n 3anaun  pusuko-
1 | Xummm BMC, 3 1 1 4
KJ1accu(uKanus moJIUMMEpOB
Hcropus passutus
Hay4YHBIX
2. | IpeacTaBICHUN O 3 1 1 4
KOHTpOJbHas paboTa
MaKpOMOJIEKYJIe
[ToHnsiTHE HaIMONEKYIAPHOU
CTPYKTYPBbI, BUIIBI
HaJMOJIEKYJISIPHBIX
3. | CTpYKTyp MOJIMMEPOB B 3 1 1 4 KOJUIOKBUYM
Pa3IMYHBIX
(ha30BBbIX COCTOSTHUSIX
HanMonexyinspHas
4. | ctpyKTypa 3 2 2 6 KOHTpOJIbHAs paboTa
KPUCTAJIIN3YIOIINXCS




MOJINMEPOB

Hanmonekynspras
CTPYKTypa aMOp(pHBIX
MOJMMEPOB

KOJIJIOKBUYM

[TousiTrie 06 arperaTHOM M
(hazoBoM Pu3NIECKOM
COCTOSIHUH

KOHTpOJIbHAs paboTa

AmopdHoe dazoBoe
COCTOSIHUE TIOJINMEPOB
(BBICOKOJIACTHYECKOE)

cobecenoBanue

CTeKJ’IOO6p33HOe COCTOsSHHC

KOJUIOKBUYM

[ToHsiTHE BBIHYKIEHHOM
ayacTHYecKoi nedopmaruu
aMOp(HBIX TTOTUMEPOB

KOHTpOJIbHAs paboTa

10.

Bsi3ko-texydee amopdroe
coctosinue. [lonsitue
BSA3KOCTHU

MOJIMIMEPOB

KOJUIOKBUYM

11.

KpI/ICTaHHI/I‘leCKOC
COCTOSIHMEC ITOJIMMEPOB

KOHTpOJIbHas paboTa

12.

Mexanunyeckas IpOYHOCTh
U CTPYKTYpa NOJIMMEPOB

KOHTpOJIbHas paboTa

13.

[Mnactuduxanms
MOJINMEPOB, BITUSHUE
1acTU(GUKATOPOB

KOJUIOKBUYM

14.

Crapenue u cTa0um3amms
MOJIMMEPOB.

KOHTpOJIbHAs paboTa

15.

Buner nectpyxiun BMC

KOHTpOJIbHas paboTa

16.

OO6nactu mpUMEHEHHS
BBICOKOMOJIEKYJISIPHBIX
COCTMHECHUM.

KOJUIOKBUYM

17.

PactBOpEI
BBICOKOMOJIEKYJISIPHBIX
COCIUHECHHUIA.

Bsi3kocTs.

KOHTpOJIbHAsA paboTa

18.

HOJ’II/ISHGKTpOHI/ITbI.
HMoHooOMeHHBIE CMOJIBI

cobecenoBanue

HTroro:

32

32

89




ConepxaHue TUCHUILINHBI

Tema 1. Lenun u 3agaun puzunko-xumun BMC, knaccupukanus nojumMepoB

Beenenne B kypc ¢usuko-xumun BMC. CoBpemeHHBIE TpeACTaBICHHS 00 OCHOBax
cTpoeHusi monuMmepoB. Krnaccupukamus (crapas kinaccuuKanus 10 HA3HAUYEGHUIO U
COBpEMEHHas KIacCU(PUKALMS 10 XUMHUUECKOMY CTPOEHHUIO).

MounekynsipHass  Macca M MOJEKYJISIPHO-MAacCOBOE  pAacCHpEelesIeHHE  IOJIMMEPOB.
Kondurypauusa maxpomonexyn. Korndopmanus makpomosiekyn. ['mOkocts nenu u (akTopsl,
OTIPEICIISIONINE THOKOCTh IICTIH.

Tema 2 UcTopusi pa3BUTHS HAYYHBIX NPEACTABIECHUI 0 MAKPOMOJIEKYJIe

Hctopus pa3BUTHA HAYYHBIX NPEACTABICHUH O Makpomojekyine. OTKpbITHS B OOJIACTH
cunreza BMC B XIX Beke. Bkiajg poCCHHCKHMX YYEHBIX B pPa3BUTHE XUMHUM TOJHUMEPOB.
OtkpeiTue peaknun nonmukonaeHcanuu. Padorer I'. [lltayauarepa (momyumn B 1953 1. 3a nuki
pabot no noaumepam HobeneBckyro npemMuio) 1o MakpoMoJIeKyJIIpHOM Teopuu . Bkiaa mkosisl
B.A. Kapruna B uccienoBanue GU3NKO-XUMHUECKUX TPOIIECCOB MTOJIUMEPOB.

Tema 3. IloHsiTHe HAAMOJIEKYJSIPHOH CTPYKTYPbl, BH/IbI HAAMOJIEKYJIAPHBIX CTPYKTYP
NOJMMEPOB B Pa3INYHBIX (PA30BbIX COCTOSTHUSX

HanmonekynsipHas cTpykTypa noiaumepoB. [IoHsATHE HaAMOJIEKYJISAPHON CTPYKTYpbI, BHJIbI
HAJMOJIEKYJSIPHBIX CTPYKTYp TOJMMEPOB B pa3iIMuYHbIX (DAa30BbIX COCTOSHUSIX. DaKTOpHI,
BIMSIOIME HAa MakpokoHpopmauuioo uenu. JlamenspHele MoHOKpucTaiuibl. DubpuispHbe
MoHOKpucTaiibl.  Cheponutel.  M3orepmuueckue  kpucramwibl.  [lmykpucramimyeckue
oOpa3zoBanus.CoBpeMeHHble MeToAbl HCCIEeOBaHUA CTPYKTYpbl IOJIMMEPOB (ONTHYECKas
MHUKPOCKOIIHS, IEKTPOHHAST MHUKPOCKOIIHUS, PEHTTCHOCTPYKTYPHBIA aHAJIN3, 3JIEKTPOHOTpadwHs,
HelTpoHorpadus, paccesHre NOISIPU30BAHHOTO CBETA 1101 MAJIBIM YIJIOM)

Tema 4. HagmoJieKkyJIsipHasi CTPYKTYPAa KPUCTAJIU3YIOLIHUXCS MOJTUMEPOB

HanMonekynsipHas CTpyKTypa KpHUCTaIM3yrommxcs mnonuMepoB. Kpucramiorpaduueckas
A4yeilka - TEPBUYHBIM 3JEMEHT CTPYKTYpbl JIIOOOr0  KPUCTAJNIMYECKOTO  IOJUMEDPA.
Mounokpuctannsl. [IoBepXHOCTH CKIIagbpIBaHUS B NOJUMEPHBIX KpucTamiax. CTpyKTypHbIE
oOpa3zoBanus tumna "muni-ke6ad". JlomeHnsl. OpUeHTHUPOBAHHOE COCTOSIHUE MTOJIMMEPOB.

Tema 5. HagmonekyJasipHast CTPYKTYpa aMOP(HBIX I10JIMMEPOB

Hanmonekynspras ~ cTpykTypa  amMop(dHBIX  MOJIMMEpoB.  Pa3nuuHble  3J€MEHTHI
YIOPSIOYEHHOTO  pAaclONIOKEHUs MakKpoOMOJeKyl W HuX cerMeHToB. Kiaccuduxanms
MEXMOJIEKYJIAPHBIX CHI. MosekynspHble KiyOku. DiyKTyallMOHHas ceTKa. (uOpuispHas
CTPYKTYpa aMOP(GHOKPUCTAUIMYECKUX COEJAMHEHHWH B  OPUEHTHPOBAHHOM  COCTOSIHHH.
Crpykrypa amopdHbIX obsacteil MUKpohUOpuLI
Tema 6. IlonsiTHe 00 arperaTHOM M (pa30BOM (PM3MIECKOM COCTOSTHHH

[TonsitTue o0 arperatHoM, ()a30BOM U (PU3UYECKOM COCTOSIHMM. ArperaTHble U (a3oBbie
cocrosaHusi BemecTB. ®azoBele nepexoabl. OcOOEHHOCTH  YHOPSIOYEHHOT'O COCTOSIHUS
nonuMepoB. Kpucramnuzanuusa u crekioBaHue nonnMepoB. dusndeckre cocTosIHUS aMOp(HBIX
MIOJINMEPOB.

Tema 7. Amop¢pHoe Ppa3oBoe coCTOsIHUE MOJIUMEPOB (BBICOK0JIACTHYECKOE)

BricokoanacTuueckoe COCTOSIHME IOJMMEpOB. Bsskoynpyrue Ttena. Bricokoanactuueckas
nedopManus. DJIaCTUYHOCTh HUJICABHOTO M PEaJbHOro KaydykoB. PenmakcanmonHasi mpupona
BBICOKOTACTUYHOCTH. Penakcanumonssie npoueccel. CKOPOCTh pa3BUTHS BBICOKOAJIACTUYECKON
nedopmanuu. Penakcanus HanpsbkeHus. [lon3ydecTs NOJTUMEPHBIX MaTEpPHUAJIOB.

Tema 8. Cteki1000pa3Hoe COCTOSIHME TOJTHUMEPOB

[TonsiTHEe CTEKI000pPA3HOTO COCTOSIHMS IMOJIMMEPOB. PelakcallMoHHBIA XapakTep Ipoliecca
CTEKJIOBaHMA. MeXaHU3M CTEKJIOBaHMA. Temreparypa CTEKJIOBaHHS aMOP(HBIX MOJIMMEPOB U
croco0sbl ee onpeAencHus. (paKTopbl, BIUAIOLINE Ha TEMIIEPATypy CTEKIOBaHUS. MexaHuyeckoe
CTEKJIOBAHHUE.

Tema 9. [lonsiTue BHIHY:KIEHHOM J1acTH4YECKO HedpopManuu aMoOpQHBIX NOJIMMEPOB



[TonsTue  BBIHYXKIEHHOW  3JacTUYecKod  nedopmanuud  aMOpP(HBIX  TOJIMMEPOB.
BeinyxaeHHosnactuueckass — gegopmanus  CTEKJI000pa3HbIX — aMOpPQHBIX  MOJUMEPOB.
TemnepaTtypHas 3aBUCUMOCTb IIpE/Ieiia BEIHYKICHHOM MIACTUYHOCTH. Temneparypa XpynKkoCTH.
Tema 10. Bsasko-Ttekyuee amopgHoe cocrosinue. [lonsiTue BA3KOCTH IOJIMMEPOB

Bsisko-Texyuee amopduoe cocrostaue. IloHsTHE BsA3KOCTH MONMUMEpOoB. OCHOBHBIE MOHSTHS
peosoruu. Tumsl peojoruueckoro noseaeHus nonuMepon. Temnepatypa TekyuecTu U (pakTopsl,
BIMSIONIME HA TEMIepaTrypy TeKydyecTd. KpuBas TeueHHs 1 aHOMAaJIHH BSI3KOCTU. OCOOCHHOCTH
TE€4YECHUsI TOIUMEPOB. PaKTOPBI, BIUAIOIIME HA BI3KOCTh IIOJUMEPOB.

Tema 11. Kpucraniuyeckoe coCcTOsSIHHE I0JMMEPOB

Kpucramnmueckoe cocrosiHue noiaumepoB. CrnocoOHOCTh MOIMMEPOB K KPHCTAIU3ALMH.
Kunernuka u MexaHusM Kpucrtamnuzauuu. lIlnaBnenue xpucramios. TepmomexaHHueckue
CBOMCTBA KPUCTAJIMYECKUX MOIMMEPOB. PakTOpbl, BIMAIOIME HA TEMIIEPATypy IUIABIICHUS.
JedopmarimonHbie CBOWCTBA KPUCTAIUIMYECKHUX TTOJIMMEPOB.

Tema 12. Mexanuveckasi IPOYHOCTb U CTPYKTYpa MOJIMMEPOB

MexaHuueckass IPOYHOCTb U CTPYKTYpa MOJUMEPOB. 3aBUCUMOCTh MEXAHUYECKHX CBOWCTB
HOJIMMEPOB 3aBUCAT OT CTPYKTYPHBIX MOAU(DUKALUI OJIUMEPOB. BiusHre OpueHTHPOBAaHHOIO
COCTOSIHUSI TOJMMEPOB Ha MEXaHUYECKYI0 [POYHOCTh. BiusHME 4YacTOThl CETKH Ha
MEXAHUYECKHUE CBOWCTBA IMOJIMMEPOB. BilnsHME HamoJIHWUTENEH Ha MEXaHMYECKHUE CBOWCTBA
IIOJINMEPOB.

Tema 13. IlnacTudgukanus MoJUMEpPOB, BJIAMSHUE IJIACTH(PUKATOPOB

[Tnactuduxanus nonumepoB. Mexanusm mnactudukanuu. BiausHue miactudukaropoB Ha
TEeMIIepaTypy CTEKJIOBaHUS M TeKydecTb MoaumepoB. COBMECTHMOCTh IUIACTH()UKATOPOB C
nojauMepamu. BrnmsHue minactudukaTopoB Ha MEXaHHMYECKHME CBOMCTBA IMOIUMEpOB. Teopuwn
wiacTugukanuy. BiusHue miacTuUKaTOpoB Ha AMIIEKTPUUECKUE CBONCTBA IMOJUMEPOB.
BnusiHue ctpoenust MoseKkya miactudukaropa, ux pazmepa u GopMbl Ha MacTUGUIMpYOILEe
JIeUCTBUE.

Tema 14. Crapenue u craduiau3anus noJuMepoB

Crapenue u crabuau3anys noaumMepoB. TexHoaorus nepepadboTku NOIMMEPOB. XUMUYECKHE
IpOLIECChl,  NPUBOJAIIME K  paspylleHUr0  nojauMepa.  JlecTpykuus,  OKHCIIEHHE,
CTPYKTYPHUPOBAHUE MOJIUMEPOB.IeCTpyKIMs. CTabuan3anus moJIuMepoB.

Tema 15. Buasi nectpykuunn BMC

Buner pecrpykuun BMC. Tepmuueckas nectpykuus. JleficTBHEe BBICOKMX TEMIIEPATYP.
TepmocroiikocTh moauMepoB. Mexanudeckas aAecTpyKuus. DOToOXUMHYECKas IeCTPYKLUSA.
XuMuueckas aectpykums. ['uaponus, anunonns, aMuHOINU3.

Tema 16. O01acTH NpUMeHEeHUsI BLICOKOMOJIEKYJISIPHBIX COeIMHEHMIA.

OOnacTi TNPUMEHEHUS BBICOKOMOJEKYJSPHBIX coeluHeHud. Ilmactuku. OmacTtoMmepsl.
Bonoxkna. Texnonorus nepepaboTku (KaJaHIpOBaHUE, IUTHE B opMe, OTIMBKA TUICHOK, JIUTHE
O] AaBJICHUEM, THEBMO(GOPMHUPOBAHUE, IKCTPY3Us, (HOPMUPOBAHUE JTUCTOBBIX TEPMOILIACTOB,
BCIIEHUBaHUE, ApMUPOBAHNE, NPSIEHNE BOJIOKOH).

Tema 17. PacTBOpPBI BHICOKOMOJICKYJISIPHBIX COeIMHEHMI. Bs3KoCTb.

PacTBOpel  BBICOKOMOJIEKYJISIDHBIX ~COeIMHEHM. Bsskocts. PacTBopeHne mnoimMepos.
HcTunHbIe pacTBOPHI NOIMMEPOB. TepMoanHaMIKa pacTBOpeHUs ToauMepoB. OcobeHHOCTH
HaOyXaHUsI U PAacCTBOPEHUS MOJIUMEPOB. (PAKTOPHI, OMpENEesIONIe PACTBOPEHHE U HaOyXxaHUe
nonumepoB. Da3oBble  paBHOBecHE TMOJIMMEp-pacTBOpuTenb. Pa30aBieHHBIE PAaCTBOPHI
nosuMepoB. KoHIIeHTpupOBaHHbIE PaCTBOPHI MOJIMMEPOB.

Tema 18. IoamdnexkTponTel. HoHOOOMEHHBIE CMOJIBI

[TonuameKTpOoNuTHL. HNonooOMeHHbIE CMOJIBL. CaoiicTBa MTOJINDJIEKTPOJIUTOB.
MoHun3anuoHHbIe CBOWCTBA MOIUAIIEKTPOIUTOB. OCOOCHHOCTH THPOINHAMUYECKIX
CBOMCTB TOJIMAJIEKTpoHTOB. [Tommamdonutel. MonHOOOMEHHBIE CMOJBI (MOHUTHI). OCHOBHBIC
($U3UKO-XMMHYECKHE 3aKOHOMEPHOCTH HOHHOTO OOMEHa.



6. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

[IperoHeceHNEe  TEOPETHUECKOTO  Marephaja  OCYIIECTBIISICTCS C  IPUMEHEHHUEM
AIIEKTPOHHBIX CPEJCTB OOyUCHHUS.

Hekotopbie pa3jienbl TEOPETHYECKOTo Kypca pacCMaTpUBAIOTCS C  HUCIOJIb30BAHUEM
OTIEepEeKAIOIIEH CaMOCTOSATENIbHOW padOThl: MAarduCTPaHThl IOJYYalOT 33JaHuE Ha M3y4YCHUE
HOBOT'O MaTepuaa J0 ero U3JIOKEHHS Ha JICKITUH.

JUisi OLEHKHM OCBOCHHUSI TEOPETHUECKOro MaTepualla MaruCTPaHTaMU HCIOJIB3YIOTCS
NMUCHMEHHBIC ¥ YCTHBIC KOHTPOJIBHBIC PAOOTHI.

Teopernueckuii Marepuan 3aKperuIsIeTCs PU BBIIOIHEHUH J1abOpaTopHBIX padoT. PaboTa
BBIMOJIHSCTCSI MarucTpaHTaMu B Mallblx Tpymmax (2-3 uenoBeka). Kakmas rpynma moiydaer
WH/IMBUIYaJIbHOE MCCIIeI0BATEIbCKOE 3a/laHUe B paMKax TeMbl JabopaTopHOil paboTbl. OTUeTHI
10 JTa0OpaTOPHBIM PadOTaM 3aIUIIAIOTCS.

CamocTtosTenpHas paboTa, MPEIyCMOTPEHHAs ydYeOHBIM IUIAHOM B oOBeMe 76 dacos,
BBIMOJIHSICTCSI B XOJIC CEMECTPA B PA3IIUYHBIX (OpPMaX..

7. OPTAHU3ALIUSI CAMOCTOSITEJIbHOM PABOTHI OBYYAIOIIUXCS 1O
JTUCHUIJIMHE

CamocrosiTenbHast paboTa MarucTpanTa — 00s13aTesbHas 4acTb 00pa30BaTeIbHOIO IIpolecca,
HalpaBJeHHAass Ha pa3BUTHE TOTOBHOCTH K MPOPECCHOHATBHOMY M JIMYHOCTHOMY
caM000pa30BaHMUIO,

Ha [POEKTUPOBAHME JlAalbHEHIIEro o00pa3oBaTelbHOIO Mapuipyra M HpodecCHOHATHLHON
Kapbephl.

CamocrodrenbHas paboTa 00y4aroUMXcs M0 AUCHUIIMHE OpPraHU30BaHa Kak COBOKYITHOCTh
ayJMTOPHBIX ¥ BHEAYUTOPHBIX 3aHATHIA U paboT, 00ECTIEYMBAIOIINX YCIIEIITHOE OCBOCHHUE
JIMCIIUTIITHHBL

AyIuTOpHAs cCaMOCTOsTeNIbHAs paboTa 00yJaromMXCst IO JUCIUTUTHHE BBITTOTHIESTCS Ha
y4eOHBIX 3aHATHSX MO PYKOBOJICTBOM IpEnoaBaTess U MO €ro 3aaHui0. AyIuTopHas
camocTosiTeNlbHasT paboTa OOYYarOmMXCs BXOJUT B OOHIMA 0OBEM BPEMEHH, OTBEICHHOTO
y4eOHBIM
TUTAHOM Ha ayIUTOPHYIO PadOTy, ¥ PETIIaMEHTHPYETCSl paCIICAaHUEM YIeOHBIX 3aHSATHIA.

BueaynutopHas camocTosiTennbHas paboTa 00yuaromuxcs — ImiaHupyemasi yueOHast, HayqHo-
UCCIIeIOBAaTEIbCKasl, MpaKTHYecKass padoTa OOYYaloUIMXCs, BEHIMONHAEMAas BO BHEAYIUTOPHOE
BpeMs
10 33JJaHHIO U TIPU METOTUYECKOM PYKOBOJICTBE IPETIOIaBATEIS, HO 0€3 ero HeloCPEICTBEHHOTO
y4acTHs, paCMCaHUEM YUeOHBIX 3aHATHI HE PEerJIaMEeHTUPYETCS.

BueaynuropHas camocTosiTesibHas paboTa 00yJaronmxcsi BKIIOYaeT B ceOsl:

— HOJTOTOBKY K JIEKITUSAM, IPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHSM, K3aMEHY;
— U3y4eHHUe y4eOHBIX MOCOOui;

— U3y4EHHE TEOPETUIECKOTO U MPAKTUIECKOTO MaTepraia Mo peKOMEHI0BaHHBIM
HUCTOYHUKAM;

— IOJrOTOBKA K BBINOJIHEHHUIO JJA0OPATOPHBIX PA0OT M OTYETOB IO HHUM;

- BHITTOJIHEHUE WHANBHTyaTbHBIX JOMAITHUX 3a[aHUH;

— IOJTOTOBKA K KOJJIOKBUYMY, TECTY;

— IOJTOTOBKA K POMEKYTOYHON aTTeCTallui B TEUCHHUE CEMECTPa;

CamocrosiTenpHas paboTa 00yJaronuxcs ¢ ydacTHEM IpenoiaBaress B popme nHoi
KOHTAKTHOM pabOoThI IpeIyCMaTpUBACT IPYIIIOBYIO U (UJIM) MHIMBUAYAIbHYIO padoTy ¢



00y4JarImUMHUCS U BKITIOYAET B ce0s:

— MPOBEJCHHE HHIMBHIYAJIbHBIX M TPYIIOBBIX KOHCYJIbTAIMA MO OTACIbHBIM TeMaM/pa3jeiia
JYCLIUIIJIMHEIL

— MPOBEACHUE KOHCYIbTAIMI TIepe]T IK3aMEHOM;

8. OHEHOYHBIE CPEACTBA JIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1

10.
11.

12.
13.

14.

15.

16.

17.

IMPOMEXYTOYHOM ATTECTALIUA
KoHTpoJibHbIe BONPOCHI K 3K3aMeHY (IIPOMeKYTOYHbIH KOHTPOJIb)

CocTtosHMEe TPOM3BOACTBA, O0JIACTH TNPUMEHEHHS U OTJIMYUTENIbHbIE CBOMCTBa
MOJIMMEPOB.

Panukanpuas monmumepusanus — (PII). Meroapl MHULIMUPOBAHUSA, XUMHYECKHE
MHULMATOPBI U MEXAHU3M UX pacnaja.

@®axTophl, BIUAIOIIME HAa MOJIEKYJISPHYIO Maccy IpH HoJukoHAeHcauuu. [ToOounble
peakuuy Ipy MOJUKOHACHCALUU U CIIOCOOBI UX YCTPAHEHUS.

MexmonexyinsipHoe B3aumoaeiicrsue (MMB3) B nonumepax, ero Bujibl, UHTEHCUBHOCTh
U GaxTopsl, Bustomye Ha MMB3.

[Tosnmmmeps! B ) KMBOU ¥ HEKUBOU MIPUPOJIE.

VYcnoBusi mpoTeKaHUST W 3aKOHOMEpHOCTH memHoi mnomumepu3anuu  (LIIT). Tlpen-
pacnoyioKEHHOCTh MOHOMEpPOB K omnpeneneHHomy Buay LI B 3aBucumoctu OT HX
CTPYKTYPBHI.

[Tonmukonaencauus (IIK) u e¢ ornuums ot mnemHoi nonmumepusanuu. Buasl [1IK u
MoHomeps! s [1K.

Kongurypauust MakpoMosieKkysl BUHMUJIOBBIX IOJIMMEPOB Ha YpOBHE OJIHOTO 3BEHA, Ha
YPOBHE IIPUCOEANHEHNS 3BEHBEB U Ha YPOBHE BCEU LIETIH.

OcHOBHBIE TIOHSITUSI W OmpeneieHus B XxumMun u ¢usnke nomumepo (BMC, monumep
(roMomonuMep, CONOJIMMEp), OJIUTOMEpP, COCTABHOE 3BEHO, COCTAaBHOE MOBTOPSIOIIEECS
3BEHO, MTOJIMMEPAHAIIOTH, TOJIUMEPTOMOJIOTH).

Craauu PII u BapuanTs! 00pbiBa nenu. aru6éuropsr PII.

TpexmepHas MONMKOHIEH AU (MOHOMEDPBI, IPUMEPHI TPEXMEPHON ITOJIMKOH-IEHCALINH,
ocobennoctu TpexmepHoit [1K). Peakunu otBepxaeHus.

HaamonexynspHas cTpykTypa aMOpQHBIX M KPUCTAIITUYECKUX MTOJUMEPOB.
Kondurypauust makpoMosieKysa JAMEHOBBIX IOJKMMEPOB HAa YPOBHE OJHOIO 3BEHA, Ha
YPOBHE IIPUCOEANHEHUS 3BEHBEB U HA YPOBHE BCEU LIETIH..

PaBHOBecHass TOJMMKOHJEHCAIUS (MOHOMEpBI, MPHUMEPHl PABHOBECHOH MOJIMKOH-
JeHcaluy, oTanuus oT HepaBHoBecHOH 11K, ypaBHenue Kaposzepca).

Mounowmepst g PII, craguu v sHepreTuka paauKalbHON NOJUMEpPU3ALMU. AKTUBHOCTh
MOHOMEPOB U paaukanos npu PII.

Knaccudukanus mnoauMepoB MO MNPOUCXOXKACHUIO, MO XHUMHYECKOH MpUpoje, II0
OTHOUICHMIO K HArPEBAHMIO, 110 MOJISIPHOCTH )

Karnonnast monmumepusanusi (MOHOMEpPBI, KaTalu3aToOpbl, CTaJuH, XMMH3M IIpOLEcca;
JIOCTOMHCTBA U HEJJOCTATKH).



18.

19.

20.
21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Cononmumepusanus (CII) u e€ mocromHcTBa. BapuaHTBI POTEKAIONIUX pPEAKIUN TpH
COIOJIMMEPU3ALINN JABYX PAa3HOTHIHBIX MOHOMEpOB. KOHCTaHTBI comonuMepu3aluu U
YpaBHEHHUE COCTaBa COIOIUMEPA.

[Tonstne «xoHpopManmuu» M MPUUUHBI CMEHBI KOH(MOpMaimii MoJjeKkys. Bo3moxkHble
KOH(OpPMAaLIUU HU3KOMOJIEKYIsIpHBIX coeaunenuit (HMC)

Arperartnbie u dazoBbie coctosarss HMC u moaumepos.

Xumuueckue  peakuuu — nonumepoB.  [lommMepananormuyHele  npeBpalleHUs U
BHYTPUMOJIEKYJISIpHbIE peakiuu. BiusHue nonumMepHsix 3 exToB.

Otnnuns nonHor monumepu3anuu (MIT) ot pagukanbHOl. PazHOBHIHOCTH HMOH- HOM
nosmMmepuzanuu U MoHHbIX mnap. Karamuzatopwel karunonnoi (KII), anmonnoit (AIl) u
MOHHO-KOOpAUHAIIMOHHOU ntosmMepusanuu (UKIT).

Opranuyeckue, HEOPraHMYECKHME M DJIEMEHTOPraHWYeCKUEe NoJuMepbl. BnusHue
CTPYKTYpbl OPraHU4ECKHX MTOJUMEPOB Ha MX HKCIUTyaTallMOHHbIE CBOMCTBA.
Knaccudukanus moauMepoB IO XapakTepy MNPUCOCIUHEHUS 3BEHBEB, MO CTPYKTYpe
neneii (kondurypamuu). CTpyKTypHas U CTEpeoM30Mepus U €¢ BIHUsSHHE Ha
3KCIUTyaTallMOHHbIE CBOMCTBA MOJUMEPOB..

AHUOHHasI TOJIUMEPHU3aIUs U €€ PA3HOBUIHOCTH (MOHOMEPHI, KaTAIU3aTOPbl, XUMU3M U
JIp. OCOOEHHOCTH KJIACCHUUYECKON aHMOHHOM MOJMMEpPU3allMyd Ha aMuAax MIeJOYHBIX
METaJlIOB).

XHMHMYECKUE pEeaKIUM IOJMMEPOB. BapuaHThel peakuuid CliMBaHUsA. Posib pa3inudHbIX
KOMIIOHEHTOB OTBEPK/IAIOLUX CUCTEM.

Kondopmanun Makpomosiekyn MOIMMEPOB Ha YpOBHE 3BEHa M Ha YpOBHE MPHUCO-
€IMHEHUS 3BEHBEB.

Koudurypanust comonuMepoB KOJTMYECTBEHHBIE XapaKTEPUCTUKU U1l OLIEHKHU
KOH(UTYpaIlMid MaKpPOMOJIEKYII.

Cononumepusanug. Meroa Maiio u JIstouca. BiusitHue KOHCTaHT CONMOIMMEPHU3ALINM HA
COCTAaB COIOJIUMEPOB. MieanbHas conoimMepus3anusl.

Annonnas nonumepusanus (AIl) ¢ yuyacTuem MoseKysabl Karanu3aTopa — alikuiia
HIEJIOYHOT0 MeTasuia (MOHOMEDPSI, cpesia, 0COOEHHOCTH Mpoliecca.

Kpumepuu OUCHKU omeema HA IK3AMEHe

4-0annpHas 1IKana [Toxazarenu Kpurepun
(YpoBeHb
OCBOCHHA)
OT1nu4HO 1. Tlonnota wu3NOXKEHUs | MarucTpaHTOM JaH MOJHBIH, B TOTHYECKON
(TIOBBITIIEHHBIH TEOPETUYECKOT O MIOCJIE0BATEIBHOCTH PAa3BEP-HYTHIN OTBET
YPOBCHB) MaTepuana; Ha MOCTaBJIEHHBIN BOMPOC, I7Ie OH
2. Ilonnota U | IPOJIEMOHCTPUPOBAII 3HAHUS ITPEIMETA B
MIPaBUIILHOCTh MOJIHOM 00beMe yueOHOU MPOrpaMMBl,
peleHus JIOCTAaTOYHO ITyOOKO OCMBICITUBAET
IPAaKTUYECKOT O JUCLUIUIMHY, CAMOCTOSTENIBHO, U
3a/laHus; MCYEpIBIBAIOIIE OTBEYAET Ha JIOMOJI-
3. IlpaBunbHOCTh W/WIN | HUTEIBHBIE BOIPOCHI, IPUBOJHUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIE IPUMEPHI 110 MPOOJIEMaTHKE




Xoporio
(6a30BbIi
YPOBEHD)

Y noBneTBOPUTEND
HO
(oporoBbIit
YPOBEHB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopMUpOBaH)

b W3JIOKEHUS
(TmociienoBaTeNbHOCTD
JIEHCTBHI ),

4, CaMOCTOSITEILHOCTD
OTBETA;

5. Kynbrypa peun;

6. uT.0I.

MIOCTABJIEHHOTO BOMPOCA, PEIIIIT
NPE/UIOKEHHBIC MPAKTUYCCKUE 3a1aHus Oe3
o1boK.

MarucTpanToM JaH pa3BepHYTHIA OTBET Ha
IIOCTaBJIEHHBIN BONPOC, II€ MAarUCTPAHT
JIEMOHCTPHUPYET 3HAHUSI, TPHOOPETEHHBIC HA
JIEKIIMOHHBIX U CEMHUHAPCKUX 3aHATUSAX, a
TaKKe MOJYyYEHHBIE TOCPECTBOM U3YUCHUS
00s3aTeNbHBIX YYEOHBIX MAaTEPHUAJIOB 110
KYpCY, JaeT apryMEHTUPOBAHHbIE OTBETHI,
MIPUBOJUT MPUMEPHI, B OTBETE IPUCYTCTBYET
CBOOOTHOE BJIaJICHHE MOHOJIOTUYECKOM
peYbIO, JIOTUYHOCTD U MOCIIEI0BATEIBHOCTh
orBeTa. OHAKO JIOMYCKAETCsl HETOYHOCTh B
oTBeTe. Peni npeayioxkeHHble
MPaKTUYECKHE 3aaHus C HEOOIBIITUMU
HETOYHOCTSIMH.

MaructpanToM J1aH OTBET,
CBUJIETEJILCTBYIOIINNA B OCHOBHOM O 3HaHUU
IIPOLIECCOB U3y4aeMON JUCLUILINHBL,
OTJIMYAIOIINNCA HEAOCTATOYHON IITyOUHOM
Y TIOJTHOTOM PacKpbITUS TEMbI, 3HAHUEM
OCHOBHBIX BOIIPOCOB TE€OPHUH, CJIa00
c(hOpMHPOBAHHBIMU HaBBIKAMH aHAIN3a
SBJIEHUH, MPOLIECCOB, HETOCTATOUHBIM
YMEHHMEM J1aBaTh apI'yMEHTHPOBAHHBIE
OTBETHI ¥ IPUBOAUTDH TPUMEPBHI,
HEI0CTaTOYHO CBOOOHBIM BJIaJICHUEM
MOHOJIOTHYECKON PEUbI0, JIOTHYHOCTHIO U
IIOCJIEI0BATENBHOCTHIO OTBETA.
JlomyckaeTcsi HECKOJIbKO OIMUOOK B
COJIEp’)KaHNUU OTBETA U PELICHUU
IIPAKTUYECKUX 3aJaHHUMH.

MaructpaHTOM AaH OTBET, KOTOPBIN
COJZIEPKUT PsIZi CEPHE3HBIX HETOUHOCTEM,
00HapYXKMBAIOIINN HE3HAHUE TIPOIIECCOB
M3y4yaeMol MpeIMeTHOM 001acTH,
OTJINYAIOIINNCSA HETTTyOOKHUM PACKPBITHEM
TEMBbI, HE3HAHUEM OCHOBHBIX BOIIPOCOB
TEeOpUH, HeCPOPMUPOBAHHBIMU HAaBbIKAMU
aHaIM3a SBJICHUM, IIPOLIECCOB, HEYMEHUEM
JIaBaTh apr'yMEHTHUPOBAHHBIE OTBETHI,
CJ1a0BIM BIIAZICHHEM MOHOJIOTHUYECKON
peYbI0, OTCYTCTBHEM JIOTUYHOCTH U
IIOCJIEI0BATEIbHOCTH. BBIBOIBI
ITOBEPXHOCTHBI. Penienre npakTuaeckux
3a/IaHUH HE BBIIIOJIHEHO. T.€ MarucTpaHT He
CHoco0€H OTBETUTh HA BONPOCHI JaKe MpHU
JIOTIOTHUTEIBHBIX HABOJAIIMX BOIPOCAX
[IPENOAaBaTelIs.




KoHTpoJsibHbBIE BONIPOCHI K ONPOCY (TEeKyIINid KOHTPOJIb)

1.B yem oTiinuue MOHOMEPOB U noiumepoB. HazoBure monomep u nonumep?

2.Yto Takoe mormMepu3anus?

3. Uto Takoe HoauKoHeHcamus?

4.Ha3oBute ycinoBus IPOBEACHUS pEaKLMU OJIMMepU3aun?

5 Uto Takoe pacCTBOPUMOCTH?

6. Uto takoe pa3byxanue? HeorpannueHnoe pa3dyxaHue, OrpaHHYeHHOE pa3dyxaHue.
7. YcnoBus pa3dyxanus. Kak Biuser nojasipHOCTh BeIlecTB?

8. Uto Takoe TepmozaecTpykuusi? Kakue BemiecTsa BbIICIAIOTCSA?

9. Bunpl hpu3uKO-MEXaHUYECKUX CBOMCTRB?

10. B uem oTimume Katanu3aTopa OT HHAIHATOpa?

3aganue 1J1s1 3alIUTHI OTYETHBIX MATEPHUAJIOB 10 JIA00PaATOPHBLIM PadoTaM Mo TeMe paiu-
KaJbHAs NOJMMepHu3alus (TeKyIMid KOHTPOJIb)

1. B oTuere mpuBeCTH KPaTKyIO METOAHUKY PabOTHI, pelenTypy U TpeOyeMble pacyeThl.

2. Omnwmcath XUMHU3M CTaIMH TpoIlecca PaJUKaIbHON MOJIUMEPU3aIINH.

3. IIpuBecTtH yepTex 1a0OPATOPHON YCTAHOBKH.

4. OTtpa3uTh OCHOBHBIC CBOMCTBA M 00J1aCTH IIPUMEHEHUS TTOJIMBUHUIIAIETATA.

5. Tloctpouts rpaduk 3aBUCHMOCTH KO3(pUIIMEHTa pedpakiuu OT BpeMEHU
PeaKIUU,ONPEACITUTh BBIXOT IOJIUMEPA.

6. Cnenarh BBIBOJBI TIO MOJIYUYEHHBIM PE3yJIbTaTaM pPaOOTHI.

Kpumepuu oyenku omeema cmyoenma npu 6blnojaHeHuU KOHMPOAbHOU padomul

Ounenka TpebGoBanust K 3HAHUAM

OTIIMYHO MIPUBE/ICHBI MOJIHbIE IPABUIIbHBIE PELLIEHUS, OTBETHI IPAMOTHO
apryMeHTHPOBAHbI

XOpOILIOo JIOTIYIIIEHbI HE3HAUUTEIbHbBIE TIOTPETHOCTH IPHU OTBETAX Ha BOIIPOCHI,

aprymeHTanus Obuia He HOJHON

YIOBJIETBOPUTENILHO | B OTBETaX Ha HEKOTOPBIE BOMPOCHI JOMYIIEHBI IPyOble OIIMOKH, YacTh
BBIBOJIOB HE ApI'YMEHTUPOBAHA UJIU apT'yMEHTUPOBAHA HENPABUIIBHO

HEY/IOBJIETBOPUTENIBHO | OTBeTHI Ha 50 u Gosiee % BOMPOCOB OMMOOYHBI, OOTBITHHCTBO
BBIBOJIOB HE API'YMEHTUPOBAHBI WM APTYMEHTHPOBAHbI HEMPABUIHHO

I(pumepuu OUECHKU omeema cmydeuma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Ouenka TpeOoBanusi K 3HAHUAM
O1eHKa «OTJIMYHOY» BBICTABIISIETCS MArMCTPAHTY, €CJIU OH TIyOOKO H
OTJINYHO IPOYHO OCBOWJI IPOTPAMMHBINH MaTepuall, HCUYEpPITbIBAIOIIE,

MOCJIEI0BATEIbHO, YETKO U JJOTUYECKHA CTPOMHO €ro U3JIaraeT, yMeer
TECHO YBSI3bIBATh TEOPHIO C MMPAKTUKOMN, CBOOOIHO CIIPABIISIETCS C
3a/1auaMu, BOIIPOCAMH U IPYTMMHU BUJIAMH MPUMEHEHUS 3HAHUM,




IIpUYEM He 3aTPYyIHSAETCS C OTBETOM IPU BUJAOM3MEHEHUH 3aJaHHH,
MPaBUIILHO OOOCHOBBIBACT MPUHSITOE PEIICHHE.

OneHka «xopoIo» BBICTABIIAETCS CTYICHTY, €CIIM OH TBEPIO 3HAET
XOpOo1LIO MaTepua, FPaMOTHO U 110 CYLIECTBY M3JIaracT €ro, He JIOIyCKas
CYIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IIPABUIILHO
IIPUMEHSET TEOPETUUECKUE MOJI0KECHUS IPU PEILICHUH IPAKTUYECKUX
BOIIPOCOB U 33Jiay, BJIaIe€T HEOOXOMMbIMHU HaBbIKAMH U IIPUEMAMHU HX
BBIIIOJIHCHMUSL.

O1eHKa «YI0BJIECTBOPUTEIBHO» BBICTABIISICTCS CTYCHTY, €CIIH OH
yIIOBJICTBOPUTEIHHO | MMEET 3HAHUS TOJIHKO OCHOBHOT'O XapaKTepa, HO He YCBOWJI €T0
JieTaliel, IONyCcKaeT HEeTOYHOCTH, HEJIOCTATOYHO IIPABHIIbHBIC
(GOpMYITMPOBKY, HAPYIICHUS JIOTUYECKON MOCIICIOBATEILHOCTY B
M3JI0KEHUH TIPOrPaMMHOI0 MaTepHaia, UCIIBITHIBACT 3aTPYAHCHHS IIPU
000CHOBaHHUH OTBETA.

O1eHKa «HEYI0BIECTBOPUTEIBHO» BBICTABIAETCSA CTYACHTY, KOTOPBIN
HEYJIOBJICTBOPHUTEIHHO | HE 3HACT 3HAYUTEIILHON YaCTH MPOTrPAMMHOT0 MaTepHaa, JOIMyCKaeT
CYIIECTBEHHbBIC ONIMOKU, HMEET 3aTPYJHCHHUS TIPU OTBETE HA BOIIPOCHI
1 000CHOBaHWU O0TBETOB. Kak mpaBmiio, orieHKa
«HEYIIOBIICTBOPUTEIBHO)» CTABUTCS CTYACHTaM, KOTOPBIC HE MOT'YT
MIPOJIOJDKUTH 00y4IeHHE O€3 JTOMOIHUTEIBHBIX 3aHATHN 10
COOTBETCTBYIOIICH TUCIHMILIMHE.

Ilpumepnaa memamuka Kypccogvlx pabom

[TonuMepsbl B )KUBOM U HEXKUBOU MPHUPOIE.

XHUMHUYECKUE PEAKIIUN TTOJIUMEPOB.

HaamonexynspHas cTpykTypa aMOpQHBIX M KPUCTALTUIECKUX MTOJTUMEPOB.
Cononumepusanusd. UneanbHas conoauMepu3aius.

XuMUUYecKue peakuuu nonuMmepoB. [lonmmmepananornuHsle  NOpeBpalleHUs U

a bk wnE

BHYTPHUMOJIEKYJIIPHBIE peakiiy. BiausiHue noauMepHbIX 3G PeKToB.

6. PagmkampHas mommmepusamus  (PIT). MeTtoapl WHHIIMHPOBAHHSA, XWMHYECKHE
WHHUIMATOPBI M MEXaHU3M UX pacraa.

7. Knaccuukanus moJMMepoB M0 XapakTepy MPHCOSINHEHHs 3BEHBEB, 110 CTPYKTYpE
nenerd (koHpurypanun). CTpYKTypHasT W CTEPEOM3OMEpHsT W €¢ BIHMSHUE Ha
AKCIUTyaTaIl[MOHHBIE CBOHCTBA MTOIMMEPOB..

8. Craaguu PIT u BapuanTs! oOpbiBa nenu. Muru6uropsr PIL.

9. Awnmonnas nomumepuszanus (AIl) ¢ ydacTueM MOJEKyNbl KaTalau3aropa — ajKuia
IIEJI0YHOT0 MeTaylia (MOHOMEpHI, cpesia, 0COOEHHOCTH Ipoliecca.

10. Arperatnsie u ¢azossie coctosiaust HMC u nonumepos.

Kpumepuu ouenxu Kypcosoii paoomut

Ouyenka Kpumepuu oyenxu

Ot1im4yHoO paboTa BBIIIOJIHEHA B COOTBETCTBUY C YTBEPKACHHBIM IIAHOM,
MOJIHOCTBIO PACKPBITO COAEPKAHUE KaKJOT0 BOIIPOCa,




MarucTpaHToOM c(hpopMyJIHpPOBaHbI COOCTBEHHBIE
apryMEHTHPOBaHHbIE BBIBOJIBI IO TeMe paboTel. OdopmiieHue
paboThI COOTBETCTBYET MPEAbsBIIsiEMbIM TpeboBauusM. [1pn
3aImuTe pabOTHl MAarMCTPAHT CBOOOIHO BJIAJIEET MaTEPHAIOM U
OTBEYAET Ha BOIPOCHI.

Xopouio paboTa BBINIOJIHEHA B COOTBETCTBUU C YTBEP)KICHHBIM TLIAHOM,
IIOJIHOCTBIO PACKPBITO COAEPKAHUE KaKI0r0 BOIIPOCa.
HesnauntenbHble 3ameuanus K opopmiieHuto padbotsl. [1pu 3amure
paboThl MAarMCTPAHT BJIAJICET MAaTEPUAJIOM, HO OTBEYAET HE Ha BCE
BOIIPOCHI.

Y10BI1€TBOPUTETHHO paboTa BBIIIOJIHEHA B COOTBETCTBUH C YTBEPIKICHHBIM TUIAHOM, HO
HE MOJIHOCTBIO PACKPBITO COJIEPKAHUE KAXKIIOTO BOIPOCA.
MaructpaHToM He CJIeTaHbl COOCTBEHHBIC BBIBOJIBI 11O TEME
pabotsl. I'pyOsie HepocTaTKu B oopmiieHun padotsl. [Ipu 3amure
paboThI MarucTpaHT c1abo BIIAJIEET MaTEPUAIOM, OTBEYAeT HE Ha
BCE BOIPOCHI.

HeynoBiieTBopuTeabHO | paboTa BBIIIOJIHEHA HE B COOTBETCTBUU C YTBEPKJIEHHBIM ILIAHOM,
HE PacKpBITO COAEpKaHUE KaXKI0r0 BoIIpoca. MarucTpanrom He
C/IeTIaHbl BEIBOJIBI IO TeMe padoThl. [ pyOble HEOCTAaTKH B
odopmienun padotsl. Ipu 3amuTe pabOTHI CTYIEHT HE BIIaJCET
MaTepHaJIOM, HE OTBEYAET HAa BOIIPOCHL.

9. VYYEBHO-METOJNYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
T CHUTIIMHBI

9.1. YueOHasi iuTeparypa
a) OCHOBHAs:

1. Kypenkos, B.®. Xumus u ¢pusrka BHICOKOMOJIEKYJISPHBIX COETMHEHUN: yuel. mocodue s
By30B / Kazanb: byrieposckoe Hacnenue, 2009 - 292 c.

2. 3akupoBa, JL.IO. Xumus u ¢usuka nmomumepos : yaedHoe mocodwue / JI.FO. 3akuposa, HO.H.
XakuMyJuIuH ; MuHHCTEpCTBO 00pa3oBaHus U Hayku Poccun, @enepanbHoe TOCYAapCTBEHHOE
Oro/keTHOe 00pa30BaTEIbHOE YUPEXKJEHHE BBICIIErO MPOPECCHOHANIBHOIO 00pa3oBaHuUs
«KazaHckuii HalMOHAIBHBIM MCCIIEI0BATEICKUN TEXHOJOTHUECKUI yHUBEpcUTeT». — Kasans :
KazaHckuii HayqHO-HCCIIeIOBAaTENbCKHI TEXHONIOTHYeCKH yHIBEepcHuTeT, 2012 — Y. 1 Xumus. —
156 c.,

3. Knenmn, B.M. BricokomonekymspHble coeamHeHus : ydeOnuk / B.M. Knenmmn, U.B.
denycenko. — 2-e uzf., ucnp. — Cankr-IlerepOypr : Jlanp, 2013 — 512 c. — ISBN 978-5-
8114-1473-4. — Texkcr : anexkTpoHHBIH // JlaHb : 2nexTpoHHO- bubnuorteunas cucrema. — URL:
https://e.lanbook.com/book/5842

4. ApxakoB, M.C. Xumus u ¢usuka nonumepon. KpaTkuii cioBaps : yueOHoe nocobue / M.C.
ApxakoB. — CankT-IletepOypr : Jlanp, 2020 — 344 c¢. — ISBN 978-5-8114- 4047-4. — Tekcr
. ONeKTpoHHBIH // Jlamp :  2NEeKTpOHHO-OMOMMoOTe4yHass  cucrema. —  URL:
https://e.lanbook.com/book/130153.

5. KynesneB, B.H. Xumus u ¢usuka nomumepon : yueOHoe nocobue / B.H. Kynesnes, B.A.
HlepuaeB. — 3-e u3zn., ucnp. — Cankr-IlerepOypr : Jlans, 2014 — 368 c. — ISBN 978-5-



8114-1779-7. — TexcT : 3neKTpoHHBIN // JIaHb : 3neKTpoHHO-0MOaMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/51931.

5. Kypenkos B.®. [Ipaktukym 1o XuMuu U (pu3MKe BEICOKOMOJIEKYIISIPHBIX coennHeHui [Tekcr]
: yaeOHOe 1mocoOue /I CTYICHTOB XUM.-TeXHOJIOT. By30B / B. ®. Kypenkog, JI. A. bBynapuna, A.
E. 3aukun. - M. : KonocC, 2008 - 395 c.

0) 10MOJTHUTEIbHAS:

1. Cyrarun, B.M. OOmias XxumMudeckas TEXHOJOTHs IMOJIUMEPOB : ydeOHOoe mocobue / B.M.
Cytarun, A.A. JlsnkoB. — 5-e u3n. crep. — Cankr-IlerepOypr : Jlans, 2020 — 208 c. — ISBN
978-5-8114-4991-0. — TekcT : 2neKTpOHHBIH // JIaHb : 3EeKTPOHHO-OMOIMOTEYHAsT cCUCTeMa. —
URL: https://e.lanbook.com/book/130193 — Pexxum moctyma: ajisi aBTOPU3. MOJIb30BATEIICH.

2. Pambunu, H. I'. CtpykTypa monumepoB - oT MOJeKyn 1o HaHoancamOuneil [Tekcr] : [yueO.
nocooue] / H. I'. Pambumu. -Jlonronpynusiii : Uatemnekr, 2009 - 264 c. : un. - bubmumorp. B
koHi1te rias. - ISBN 978-5-91559-016-7

3. Kpsokanosckuii, B. K. Texnuueckue CBOMCTBAa MOJUMEPHBIX MaTepuaoB : Yy4eOHO-
crpaBouHoe nocobue / B. K. Kpenkanosckuii [u ap.] ; mox pexa. B. K. Kpepkanosckoro. - U3, 2-
e, ucrp. u jnom. - Cankr-IlerepOypr : IIpodeccus, 2007 - 240 c. : uin. - bubnuorp.: ¢. 187 - ISBN
5-93913-093-3

9.2. UHTepHeT-pecypcehI:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snexrponHas 6ubmuorexa
http://elibrary.ru/default.asp Poccuiickas HaunoHanbHas 6MOIMOTEKA
http://primo.nlr.ru http:/nbmgu.rudnexTponnas oudnuoreka Poccuiickoi
rocy/1apCTBEHHOU OMOTUOTEKH

9.3. IIporpamMmmHoe o0ecnieueHue

YHuBepcuter odecrnedeH He00X0AUMBIM KOMIJIEKTOM JIMLEH3UOHHOTO U CBOOOAHO
pacnpoCcTpaHsIeMOro IPOrPaMMHOTO 00ECIICUEHHSI, B TOM YHCIJIE OTE€YECTBEHHOTO ITPOU3BOACTBA.

Kaxp1ii oOyuaromuiicss B Te4eHHE BCEro neproia 00yueHHs o0ecreueH HHINBUYaTIbHbBIM
HEOTPaHUYEHHBIM JOCTYIOM K JIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHON cpeie
YHHUBEpCHUTETA U3 JH000H TOUKH, B KOTOPOI UMEETCs TOCTYI K HH(OPMAIIMOHHO-
TeHeKOMMYHHKaHI/IOHHOI)’I CETUu ((I/IHTepHeT)) KaK Ha TCPppUTOPUN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter oO0OeCreueH CIenyIIUM KOMIUIEKTOM JIMIIEH3MOHHOTO IPOTPAaMMHOTO

o0ecreyeHusl.
1. JluneHsumoHHOE MporpaMMHoOe o0ecrieueHue, ucnonbzyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusiii kommiekc MMUC “BusyanbsHast Ctynus TectupoBanus”

1.4. AatuBupycnoe I10 Eset Nod32

1.5.CnpaBouno-tipaBoBasi cucrema “KoHcymnbTanT”

1.6.CpaBouHo-mipaBoBasi cuctema “I'apant”


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

Hap;my C TpaAUIMOHHBIMU U3JJaHUAMU MATrUCTPAHTBI U COTPYAHUKHU UMCIOT BOSMOXKXHOCTb
IMOJIB30BATHCs SJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX:

Taonuya 9.1.

HasBaHmue pecypca

Ccepuika/noctyn

DnekTpoHHas 6ubaroTeka onnaiiH «EanHOe OKHO K
00pa3oBaTeIbHBIM peCypcam)

http://window.edu.ru

«O0pazoBaTenbHbIN pecypc Poccun»

http://school-collection.edu.ru

®denepanbHbIi 00pa30BaTEIbHBIN OPTAT: YIPEIKICHUS,
nporpammel, cranaaptsl, BY3b1, rectol EID, THA

http://www.edu.ru —

®denepanbHbIi IEHTP HHPOPMAITMOHHO-00Pa30BaATEIIbHBIX
pecypcoB (OILINOP)

http://fcior.edu.ru -

OBC "KOHCVYJIBTAHT CTYJAEHTA". DnexktpoHHas
OnOIMOTEeKAa TEXHUYIECKOTO BY3a

http://polpred.com/news

N3narenbcTBO «JIaHby. DIeKTpOHHO-OMOIMOTEUHAS
cucTreMa

http://www.studentlibrary.ru -

Pycckas BupryanbHas 6ubauorexa

http://rvb.ru —

N3narenbcTBO «JIaHby. DIeKTpOHHO-OMOIMOTEUHAS
cucTeMa

http://e.lanbook.com -

EsxxenenenbHuk Hayku u oopasoBanus Ora Poccun
«AxaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snexktponnas 6ubnuorteka «e-Library»

http://elibrary.ru/defaultx.asp -

DneKkTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa JOKYMEHTOB B cepe
oOpa3zoBanus «Mupopmuo»

http://www.informio.ru

I/IH(l)OpMaI_II/IOHHO'HpaBOBa}I cucreMma ((KOHCYJ'ILTB.HT'HJ'IIOC»

CereBas BepcHsi, 1OCTyIHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOMN
cetn Uarl'y

WnpopmannonHo-npaBoBas cuctema «l'apanT»

CereBas BepcHsi, IOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'y

OneKTpoHHO-0nbnoreyHas cucrema «fOpai»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Nwmeromasics  MarepuanbHO-TeXHHUYEcKas  0asa

YHHUBEpPCUTETA oOecrieunBaeT

KaueCTBEHHOE IIPOBEJCHUE TEOPETUYECKUX U JTa00paTOPHBIX 3aHATHH:

- HPOBCACHUC JIEKITUM - annapaTypoﬁ I JEMOHCTpAUU UJIJTFOCTPATUBHOI'O MaTCpUalia;

- ayAUTOPHIO /IS TaOOPATOPHBIX 3AHATHUH;

- TPOEKIMOHHOE 000PYI0BaHUE U KOMIIBIOTED.

[lepeyeHb HEOOXOAMMBIX TEXHMYECKHX CPEIACTB OOYYEHHS, MCIOIB3YEMBIX B Y4eOHOM

nporecce Uik OCBOSHUS TUCIUILTAHBI.

® KOMIBIOTEPHOE U MYJIbTUMEINITHOE 000pyJ0BaHUE;



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

® BHUJCO- U AyJAHOBU3YaJIbHBIC CPEICTBA OOYUCHUS U .

11. METOJUYECKUE YKA3AHUSI JUISI OBYUAIOLUXCSI IO OCBOEHUIO
TACIHATITAHBI

Teopernueckuid Marepuan IUCHUIUIMHBI «XUMHUS U (GU3MKAa  BBICOKOMOJIEKYISIPHBIX
COCIMHEHUI» HM3y4yaeTcss B TEUCHHE 3-TO CEMECTpPa B COOTBETCTBUU C yYEOHBIM IUIAHOM.
CamocTosTenbHasi BHeayJUTOpHas paboTa MarucTpoB oOecredeHa AJIEKTPOHHBIMU Y4eOHO-
METOAMYECKMMH pecypcamu (cucteMa Moodle), BO3MOXHOCThIO OOIIEHHST MarucTpaHrta C
npernojaBaTesieM — MOCPEICTBOM  JJIEKTPOHHOW  TOYThl,  Joctynmom B Internet.

OCHOBY  TEOpPETMYECKOH TMOATOTOBKM IO  JUCHMIUIMHE «XuMmuid U (pusmka
BBICOKOMOJICKYJISIPHBIX ~ COCIUHEHHI» COCTaBJSIOT JIEKLIHUH, KOTOpPbIE MPEICTaBISIOTCS
CHCTEMaTHYECKH B COYETAaHWU C CEMHUHAPCKMMU W JaOOpaTOpHbIMH 3aHATUAMH. OCHOBHBIE
yUeHHUs M BIaJCHUA OTpabaThIBAIOTCS U 3aKPEIUISIIOTCS HAa CEMUHApPCKUX U JabOopaTOpHBIX
3aHATHSIX. AYIUTOPHBIC 3aHATHS (JIEKIIUH, CEMUHAPHI U JIA0OpATOPHBIC 3aHATHS) 00BETMHEHEI C
CaMOCTOSITCIILHON BHEAyIUTOPHOW pabOTON MarucTpoB HaJ PEKOMEHIYEMOW JIMTEpPaTypoH, a
TaKkKe 3aJaHUsIMH, KOTOpBhIE BBLIAET MpeENojaBaTelb M IMPH IMOATOTOBKE K JaOOPaTOpPHBIM
3aHATHUSM.

[Ipy wu3yuyeHUH JUCHUILUIMHBI MArucTpPaHTaMU MOTYT HCIOJIb30BaThCS  CIEIYIOIIHNE
UH(POPMALMOHHBIE TEXHOJIOTUN ¥ MHHOBAIIIOHHBIE METOIBI:

- DJIEKTPOHHBIM BapuaHT y4eOHO-METOAMYECKOTO KOMILIEKCa (C MCHOJIb30BAHUEM CHUCTEMBI
Moodle);

- pecypchl JNIEKTPOHHON OUOIMOTEUHON CHCTEMBI,
- pecypcol HTEpHET;
- MyJIbTUMEIUIHAS TEXHUKA.

[IpenonaBarenb, YATAIONIMN JUCLHUILIMHY, BEIET YYET ITOCEIIAEMOCTH M OCYIIECTBISAET
KOHTPOJIb 3a BBIIOJHEHUEM CaMOCTOSTEIbHON paboThl. Tekymuit KOHTPOJIb 3aKio4yaeTcs B
MOHUTOPHUHTE BBITIOJHEHUSI Y4€OHOH MpOrpaMMBbl JUCIUILUIMHBI HAa AyJUTOPHBIX 3aHITHAX H
OLIEHKE Pa0OThl HA MPAKTUYECKUX 3aHSTHUSAX.



PaGouass mporpamMMa OUCHUIUTMHBI «XUMHS ¥ (QU3MKA  BBICOKOMOJEKYISPHBIX
COCIMHEHUI» cocTaBieHa B cooTBeTcTBUM ¢ TpeOoBanusiMu PI'OC BO mo HampaBiieHHIO
noaroroBkn  04.04.01 Xwumus (ypoBeHb MarucTparypbl), YTBEp>KIEHHOTO IPUKa30M
MunucrepcTBa o06pazoBanus U Hayku Poccuiickoit @eneparuu ot 13 uross 2017 1. Ne 655

IIporpammy cocraBuiI:

K.IL.H., Ipoeccop kadenpsl XumMun A.M. CanamoB

Pabouas mporpamma yTBepikJieHa Ha 3acelaHuu Kadeapbl XUMUU

[Iporokon 3acenanus Ne 7 or « 13 » wMaprta 2025 1.

Pabouas mporpamma oz[o6peHa y‘Ie6HO-MeTOI[I/I‘leCKI/IM COBCTOM XHMMHKO-

Ouosnorudeckoro _(axkympTeTa

[Tpotokou 3acenanust Ne _ 6 or « 18 » wmapra 2025 .




CaeleHns 0 nepeyTBepKIeHUN MPOrpaMMbl HA 0OYepeaHOH Y4eOHbIi ro/l U perucTpanuu
H3MEHEeHHN

VueOnsbIi Pemenue BHecenHblie U3MEHEHUS Iloamuce 3aB.
roj Kadeapbl kadeapou
(Ne mpoTtokorna,
J1aTa)




