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1. tesu H3yueHHs THCHHILTHHEL:

Iless - 03HAKOMHTH CTYACHTOB C OCHOBAMH XHMHH BHICOKOMONEKYIAPHBIX COCIUHEHHAR
(XMMHH TIONHMEPOB) B 00BEME COOTBETCTBYIOINEM O0S3aTCIBHOMY MHHHMYMY, H3JI0KEHHOMY B
O OC BIIO.

Hucnuimea  «X#AMHS  BBICOKOMONCKYISAPHBIX COSAWHEHHN» CTABHT CBOel 3ajayeh
(popMHpOBaHAE NOHATHH 007aCTH OCHOB XMMHYECKON HAYKM O MOJAMEPAX - BEIECTBAX, 3HAUCHUE
KOTOPBIX AJIA XHU3HH COBPEMEHHOIO ET0BEKA, JUIS CAMBIX PasNIHYHBIX OTpacied IpOMBIIUIEHHOCTH
IPOAOIDKAET OCTABATHCSA CYIISCTBEHHEIMHA B HACTYIHBINCM 21 Beke.

3ajauaMy TUCHHILIHHEL ABISIOTCH:

1. QopMHPOBAHHE ¥ CTYACHTOB [OHHMAHHA OCHOBHEIX 3aKOHOMEPHOCTEH COCTaBa H
CTPOECHHS MaKpOMOJIEKY)l, 3aBHCHMOCTH CBOHCTB IOTHMEPOB OT MX XHMHYECKOTO
CTPOCHHA H QHIHIECKON CTPYKTYPEL

2. O3HakoMJIGHHE CTYOEHTOB ¢ HauboJiee pacHpOCTPaHEHHLIMH ITpelCTaBHTEIIAMH
CHHTETHYECKHX, HCKYCCTBEHHBIX H PHPOTHBIX BBEICOKOMOJIEKYISAPHBIX
COCITHHEHHHA.

3. OsnaxoMiIeHHE CTYIGHTOB C METOJAMH NOAYIECHHS H HCCICOBANUA IOJIHMEPOB.

2. Mecmo yuebnol OUCHURIHHBI & CHIPYKMYpe OCHOGHOU 00pa306amenvHoll
npoZPaAMMEBL
Hucnummmra «X¥MHS BBICOKOMOJEKYIAPHBIX COCHMHEHMH» OTHOCHTCS K BapHATHBHON
(nmpoduisroit) wacTi npodeccronambEOro MukIa OcHoBHO#M 0Gpasosarensroil mporpammsl (B.3).
s 0CBOEHMS AMCIMIUIMEB! CTY/IEHTHl HCUIONB3YIOT 3HAHMA, YMEHHS M BH/IBI JeATEIBHOCTH,
C(OPMHPOBAHHBIE B NIPOTECCe H3YUSHHST XHUMHH Ha TIEPBBIX Kypeax 00y4eHus.

3. TpeGoranus K YPOBHIO 0CBOSHH S NTHCUMIIHHEL

Hpouwece wu3yvyenws [HCHHIVIMHGI HaOpasleH Ha (QOPMHpPOBAHHE W  DPAa3BUTHE
npo@eccronansioi xomnetennun (11K-13), obmexynprypHoit kommetenmuy (OK-4).
OcroupBmmi IHCHHUILIMEY «XHMHS BRICOKOMOJIEKYIAPHEIX COSIMHEHHY TOIDKEH
- BJAIeTh:
OCHOBHEIMH TCOPETHHECKHMH OpeacTapieHusayMu XxuMuu BMC, xumun nommepos. (OK-4, 1TK-13);
- BBITH CHOCOOHBIM:
OGBACHATL CYIHOCTh BAKHEHIIMX 3aKOHOB, METOA0B HCCAENOBAHMA IOTUMEDOB,  OCHOBHBIE
IOHATHS H TepMuHE! XuMuu BMC, xuman nonamepos (OK-4, TTK-13);
- NOHHMATL 3ABUCHMOCTL (PM3HMKO-XMMHMYECKHX CBOHCTB BHICOKOMOJIEKYIAPHEIX COETMHEHHHE OT
IIPOCTPAHCTBEHHOTO CTpoeHuA MakpoMonekymsr (OK-4, TIK-13);
- YMeTh IPUMEHSATh HONYYEeHHBIC 3HAHM:
st O0BACHEHHA BaKHEHIUX ob1acTell IPEMEHEHHMS [10JIMMEPOB, BHOMOTHMEPOR;
B nieparorudeckoit fesrensyoctr (11K-13);
-  OBITE  TOTOBBIM K  CAMOCTOSTENILHOMY  IPOBEIECHMIO  MUCCIENOBAHMI, HOCTAHOBKE
CCTECTRCHHOHAYTHOr0  3KCHEPHMEHTA, MCHOIBL30BAHHI0 HAGOPMANMOHHBIX TEXHOJOIWH Uit
PEIICHHS HAYYIHBIX H NPO(MECCHOBANBHBIX 3a7ay, aHATA3Y H OLEHKE pe3yNbTaToR HabopaTOpHEIX
uecnenopanuit (11IK-13).

B pesyabpTaTe H3yYeHHS THCHMILIMHLI CTYAEHT JOIKCH

3HATH:
- BHIBI IOJHMEDPOB, HX (H3UKO-XHMUHYECKHe 0COOCHHOCTH, METOALl aHATH3a U cuHTe3a BMC u
IIPAKTHYECKOE HCHOIR30BAHNE HOTHMEPOB;
- BOKHEH e 000acTH IPHMEHEHHS [1OIMMEPOB, GHOIIOIUMEPOB;
BJIAJETH:
- HaBbIKaMH (METOAMKOH) CHHTe3a TWpPOCTEHIIMX [PEACTABATENEH BBICOKOMOJEKYIAPHBIX
COCTUHEHHIHA;
- HaBBIKAMH PabOTLI ¢ NabOPaTOPHEIM 06OPYIOBAHNEM H XHMHUYECKMMH PEaKTHBAMM;



yMeTsh!

- XapaxKTepu3oBaTh QU3MKO-xHMmueckue cBolicrBa BMC, mx crpykrypy, ompenensts cBoHcTea
HOJIMMEPOB K Ha HX OCHOBE OOBACHSTH 00JIACTh NPHMEHEHHS JTHX COSHHHENMH.

4. Odmiast TPYAGEMKOCTh JUCHHNXHEL] 3

3a4YEeTHBIX C/IHHUL ¥ BHILI yueBH ol

paboThi.
Bun yuebnoii padorsl TpyaoeMKoCTE: 3a4eTHbIE Pacapenenente no
€MHMIIbE, YaChI (B COOTBETCTBHH | CEMECTPaM, Yachl (B
€ YueOHBIM n1aHoM) COOTBETCYBHA C Y4eOHBIM
HJAHOM)
Beero: 3 3aueTHBIX eXHHALLI — 9
108 uacos
AYJUTOPHEIC 3aHATAA 66 66
Jlexumnn 22 22
HpakTHyeckue 3ansTHS
CemuHaps!
JlaboparopHeie paboTht 44 44
Jpyrue BHABI ayauTOPHEIX
pabor
Hpyrue Brasl padoT, B TOM 12 12
YHCIEC B HHTEDAKTURHOH
dopme
CamoctosTenpras pabora 42 42
Kypcoroit npoexr (pabota)
Pedepar
Pacuétno-rpaduyeckue
paboTel
DopMBI TEKYTIEr0 KOHTPOIL Konnoksuymer,
KOHTPOJIBHEIE
padoTHh,
TECTHPOBAHHE
@opMBEI  TPOMEKYTOYHOM 3aver
aTTeCTAMK B COOTBETCTBHH
C y9eOHBIM [IaHOM
5. Coxepxanne yuedno#H JUCHHILIIHLL
5.1, Pazoenst yuefnoii Qucyuniuns: .
Ne | Hanmenosanue | Bee AYHUTOPHBIE Tachl Camoct
1/ paszena ro | Jlekmun | Ipaxrtugeck | JlaGopar B m.u. osITelh
I | JHCHUALLTHHBI He OpHBIC | UHMEPAKMUBHBIE Hast
(Tembi) (ceMuHapLI) popmet oOyuenun | pabora
(ne menee 20 %) (gac)
I | [onamepsr, ux 14 2 - 6 2 6
pasHooOpasue u
XHUMHYECKHE
0coBeHHOCTH
2 | Baxsuelimune 12 4 - - 2 8
NpEICTABHTENY
IIPHPOJHBIX H
CHHTETHYECKHX
BMC




Nt | HaumenoBanne | Bee AyAHTOpHBIE YAChI Camocr
i/ pasaeia roe | Jlexknun | Ilpakruueck | JlaGopar B m.u. OATENb
0 | JHCHHIUIHHGI ue OPHBIC | HHMEPAKMIUBHBIC Has
(Temur) (ceMuHapb1) opmer 06yuenun | pabora
(re menee 20 %) (4ac)
3 | Makpomonexyn | 22 4 - 8 3 10
Bl ¥ HX
IIOBEZICHHE B
pacTBOpax
4 | IoxamepHEIe 18 4 - 8 2 6
Tend, ux
CTPYKTYpa B
bu3HKO-
MEXaAHWYECKHE
XAPaKTePHCTHKH
5 | Xnmurgeckue 18 4 - 10 I 4
CBOHCTBA M
IIPEBPAINCHUS
[I0JIHMEPOB
6 | Cuntes 24 4 - 12 2 8
IIOJIUMEPOR U HX
IpaKTHYecKoe
HCIIO/IB30OBAHME
Hroro: 108 22 - 44 12/ 20 % 42

5.2. Codepsrcanue pazdenos oucyuniunst

5.2.1. Honumepul, ux pasnoofpasue u xumuveckue ocobennocmu, Obmmue csenenng o BMC.
Knacenpuxanus BMC. Homenxnatypa BMC

5.2.2. Baxcheilwive npedcmasumenu npupoOHuix u cummemudeckux BMC: IIacTMacchl,
BOJIOKHA, KayqyKH, CMOJIEBL

5.2.3. Maxpomonexyavl u ux nogedeniie ¢ pacmeopax: IPArOTORNeHre pacTeopos BMC u nx
CBOMCTBA.

5.2.4. lonumepuvie mena, ux CMpyKmypa u QuUIUKO-MEXAHUYECKUE XAPAKMEPUCTIUKIY'
METOMEl TPOBEACHHS MHONMMEPH3AIMA H MOJMKOHICHCAUMH, H3YYCHHE CTPYKTYPH H (QH3HKO-
MEXaHH1eCKHX Xapaxkrepuctuk BMC.,

52.5. Xumuueckue ceolicmea U npeepauerus NOAUMEPOG: TONAMEPAHANOTHYHBIC
npespaieHus 1 gectpykims BMC.

5.2.6. Cummes nonrumepos u ux WMPAKMUYECKOE UCRONL306ANUE: TIONYICHHE HEKOTOPBIX
npencrasuresied BMC, usyuenue passooSpazus moiydaemeix B PO u 3a pybexom BMC u ux
IPUMEHEHHE.

3.3. Tabopamopustii npaxmuxym.

Ne Ne paznena HaumeHnoBarue 1aboparopubix paboT
/1t JUCITUILIMHEL
1 5.2.1. [Tonmmmepsl  BOKpYT Hac (3HAKOMCTBO C  KOJUIEKIMeH
IIOJIEMEPOR, OIIHCAHAE IX CBOMCTR H NPYMEHEHH).
2 5.2.3. ITpurorosnerne pactopoB BMC (pacrsopenune u naGyxanue),
3 5.2.4. Hsyuenue CTPYKTYPHI u (hM3UKO-MEXAHHYCCKIX
XapaktepucTux BMC.
4 5.2.5. TloinMepaHaIOTHIHEIE IPCBPALICHUS,
5 5.2.6. ITonyuenue u cBofictra BoaoKoH. CONoIMMEpH3AIAS,




6. YueOoHO-MeTOHUeCcKoe obecIeyeHHe ARCIHILTHHBL
6.1. Ocrnosnan aumepamypa:

1. Cemumxog, FO. JI. BricokoMoneky/LIpHbIe coeqrHeHns: YueOnuk g syszos / 1O, J1.
Cemyuxos. - 2-e m3z1. - M. Axanemus, 2005. - 366 ¢.

2. Cemuuxos, 10. 1. BricOKOMOTeKYASpHbBIE COSAMHEHN: Y UeOHHK IS BY30B /
FO. II. Cemunkos. - 3-e u3x. - M.: Axanemus, 2006. - 366 c.

3. Wpanarguit A, E. XuMus BRICOKOMOREKYIEIPHBIX coeurenmit. U 2: JlaBopaToprni
upaxTakyM / Tomckuii rocynapeTsennsii nejarorndeckuit yraupepeuter (TTTIY)., -
Tomexk: Man-so TTTIY, 2009. - 54 ¢.

6.2. Jdononnumensvnan aumepamypa;
1. Opnosa, O. B. Texronorus nakos u kpacox / O. B. Opnosa, T. H. ®omuuera. -
M.: Xumug, 1990,
2. Macnosa, H. I1. Xumuyeckue nobasku x momumepam / . T1. Macnosa, K. A.
3osnotoBa. - M.: Xumus, 1973.
3. Yepuun, Y. 3. Duoxcunuse monuMeps! # Komuozunuy / Y. 3. Uepnus, ©. M.
Cmexos, 10. B. Xepzaes. - M. : Xumnus, 1982.

6.3. Cpedcmea obecneveHUn OCEOCHUA OUCYUNIUHDL.
1) Apxus xypmana Science, The American Association for the Advancement of Science (AAAS) -
AMepHKaHCKas acCOLMallis (10 Pa3BHTHIO HAYKH - HEKOMMEPYECKas OpPraHM3alud, cOoGLIeCTBo
Y4€HBIX, CO3INaHHOE B Hensx nopnepxku nayku, HIT «HOUKOHy. Jlunenszuounoil gororop Ne 316-
PH-2011 oT 01.09.2011 r. Ha  Iepuoj c 01.01.2012 - BeccpodHo.
http://www.sciencemag.org/content/by/vear#iclassic
2) Hayamnas s1exrponnas 6n6amorexa eLIBRARY.RU. fpu noxnepxxe POPU. Jinnemsnonsoe
cornamenue Ne916 ot 12.01.2004 r. Ha mepuox ¢12.01.2004 — Geccpouno. hitp://elibrary.ru
3) Apéxus may4HbIX kypuanos 2011 Cambridge Journals Digital. Msnarenscteo Cambridge
University Press, HIT «<HOUKOH». Jlnnensponnoit gorosop Ne 316-PH-2011 ot 01.09.2011 r. na
neprof ¢ 30.03.12 - Gecepouno.
http://journals.cambridge.org/action/stream?pageld=3216&level=2
4) Apxuebl 169 xypramor mspateancrsa Oxford University Press. Hanatemsctso Oxford
University Press, HIT «HOHUKOH». Jluuenzuonroit gorosop Ne 316-PH-2011 ot 01.09.2011 r. ua
nepuon ¢ 14.03.12 - 6eccpouno. http://www.oxfordjournals.org/
5) Undposoii apxmus 37eKTPOHHLIX KypHadop u3zarenbcrsa Taylor&Francis. Mznatenscrso
Taylor&Francis Group, HIT «HIUKOH». orosop Ne316-PH-211 ot 01.09.2011 r. ma neprox ¢
06.05.2013 — 6eccpouno. hitp://arch.neicon.ru/xmluni/
6) YHC Poccun (Ymupepcurerckas mndopmanmonnasx cucrema POCCHS). Mockosckuit
rOCYNapCTBEHHBIM  yHuBepcureT HMeHH  M.B.Jlomomocosa  (Hayumo-HccaeqoBarebCKii
BLIYHCIIHTE/THHBIH HEHTP, IKOHOMIIECKRH BakynbTer), ABTOHOMHAS HEKOMMEPIECKas OpTaHH3aIlHs
Lletrrp mudopMammorHex uecaenosanuit (AHO LIUH). [Tucemo-3asska Ne 21/300 ot 01.03.2010 1.
Ha niepuos ¢ 01.03.2010 — Seccpouno. hitp://uisrussia.msu.ru/is4/main.isp
7) B «Mapc» - ceoxHas $a3a JAHHBIX aHAJUTHYECKOH POCIHCH craredf u3 MePHOAHYECKHX
usganmn  (apxae  2001-2006). Accommanysi perHOHANBHBIX OMONHOTEUHBIX KOHCODLHAYMOB
(APBHMKOH). Horosop Ne C/161-1/3 or 12.10.2009 r. ua uwepuox ¢ 12.10.2009 — Geccpoumo.
http://arbicon.ru/services/mars_analitic.html]
8) Apxus kypnamna Nature. Hayunoe mznarensctso Nature Publishing Group, HIT «HIWKOH».
Jlnuensuonneii norosop Ne 316-PH-2011 or 01.09.2011 r. ma mepuox ¢ 27.09.12 - Geccpoumo.
CymMa [(0roBOpa: OmnaTa OKA3aHHBIX YCIYT NPOM3BOAUTCS M3  CpeacTs MuHOGpHAyKH.
http://www nature.com/nature/index. html




9) Apxue 16 Hay4HbBIX KypHaioB H3Aaveancrea Wiley. Manatemscrso Wiley, m3zarenscrso
Taylor&Francis Group, HIT «H3UKOH». Jlanesswonupii morosop Ne 317.55.11.4002 ot
01.09.2011 r. va nepuox ¢ 06.05.13 — Beccpouno. http://onlinelibrary. wiley.com/

10) Apxus nay4uHbix ;xypHagdos SAGE Journals Online. Mznarenscteo SAGE Publications, HIT
«HOWKOH». orosop Ne 316-PH-2011 ot 01.09.2011 r. ma nepmox ¢ 05.02.2012 — Seccpouro.
http://online.sagepub.com/

I1) ApxuB mayuneIx sxypuaixos mimareascrsa IOP Publishing. Wsnarensctso I0P Publishing
Nucturyra pusnku Bemaxobpuranuu, HIT «HOWUKOH». JTororop Ne 316-PH-2011 ot 01.09.2011 r.
na nepuof ¢ 13.04.2012 — 6eccpouno. hitp://iopscience.jop.org/

12) Apxus 35exTpoHHBIX skypHaior Electronic Back Volume Sciences Collection m3gareinersa
Annual Reviews. Mzaarenscteo Annual Reviews, HIT «HDUKOH». Jorosop Ne 316-PH-2011 or
01.09.2011 r. ma mepuon ¢ 06.05.2013 - Geccpouro. http://www.annualreviews.org/

13) Dnexrponnas d6udmorexa TTTIY. http:/libserv.tspu.edu.ru/

14) http://www.chem.msu.swrus/teaching/vins.html - Xummuecknit ¢daxynsrer MI'Y, VueGubie
MaTepHanbl 10 XMMHH BBICOKOMONEKYSAPHBIX COEINHEHIH.

15) http://www.chemiemania.ru/chemie-1301.html - craten u pabote! o xmvun BMC.

16) http:/chemistry-chemists.com/Uchebniki/Chemistry-books-VMS.html - xuurz  (yucGuble
nocobus) o xumur BMC.,

17) http://www.wddb.ru/publ/khimija/9 - MUHN SHIHKAOIESIHS O XUMHH.

6.4. Mamepuanbno-mexnuuecxkoe obecnevenue OUCHLURTIUHDL .

¢ Creyuanusuposannas XuMu4ecKas aabopamopus

» Komnexuuu:
- HOTTHMEPHY
- BOJIOKHA (CHHTETHYCCKHE, HATYPAIbHEIE)

*  Mopnenu Makpomoreky

o llocyna m peaxkTHBBL, HeOOXOMMMEBIE VI TIPOBENEHHS CHHTE3a W AHAIM3A
BBICOKOMOJICKYJIAPHEIX COSAMHCHH

Ne | Hanmenopanue pazgena | HammeHoBaHHe Haumenosanue TeXHHIECKHX
1/ | (Tembl) yaebuoi MAaTePHAJIOB 00yUeHHA, H ayJHOBH3YAJTBLHBIX CPENCTR,
0 | JMCIHIIHHbI OAKETOB NPOrPAMMHOIO | HCIOJL3VEMBIX € HEbLIO
obecredennsn JEeMOHCTPAUMH MATEPHAJIOB
1 | Honumepsl, ux Konmexus moaumMepos, MynprHMeuHHBIE MaTepHabl,
pazHoobpaszme 1 BUICO(UTIEM, crnafia-
XHMHYECKHe 0COOCHHOCTH Ope3eHTaINH
2 | Baxueiimme Komnexims nommmepos. MynbTuMeuiinesie MaTepHaILL,
IIpeCTaBUTEIH BUACOMILITEM, crali-
HIPUPOIHBIX U IPE3eHTALIHE
cuHTeTHYecKHx BMC
3 | MakpoMOREKYNIbI H UX CoéopHble Moxenn | MynsruMeaniHbIe MaTepHalibl,
IOBECHHE B PACTBOPAX MAaKpOMOJIESKYI. BHICODHIEM, cram-
Hpe3eHTANMH
4 | Nomumepusie Tena, UX Komreknus moauMepos. MynpTuMenuiinsle MaTepHansl,
CTPYKTYPa M QH3MKO- BUACO(IIBM, crakn-
MEXaHHYECKHE 1Ipe3eHTaNH
XapaKTEPHCTHKH
3 | XUMUYecKHe CBOMCTBA H Jlabopartoproe MynsTaMenuitHble MAaTEPHAIIBL,
IIPEBPALEHHA TIOIMMEPOB | 000pYIOBaHKeE, XUM. | BUICODHIBM, hE
PEAKTUBEL HPe3CHTAIH
6 | CHHTE3 [TOMIMEPOR H HX Jlaboparoproe MynpTHMeTHAHEIE MaTepUansl,
IPaKTHYeCKoe obopynoBanue, XHM. | BEACOGHUIEM, crafin-
UCIIOJIB30BAHUE PEaKTHBEI TIPE3CHTALMH




7. MeTogndecKie PeKoMeNIALIHH 110 OPraHN3AHH H3YHCHAST THCIHIUIMHLL
7.1. Memoouueckue pexomenoauuu (Mamepuaitbt) RPenodasamesnro

Kypc apnsercs o630pHBIM M H3yuaeTess B jgecaroM cemecrpe. OH  BanpasneH Ha
NpHOOPETeHHe CTYAGHTaMH 3HAHHH II0 XHMHH BBICOKOMOJICKYJSPHBIX COEXMHEHHH H HX
puMeHenuo. [lomuMeps], BOIOKHOOOPa3yIOMe MOHMEDH!, COOTHMEpPE], PACTBOPLI MOJUMEPOB,
MAKPOMOJIEKYTIBI HX CTPOEHHE H cBolicTBa. TeoperHyeckue 3HaHHS, HONYYSHHBIEC U3 IEKIHOHHOIO
Kypca, 3aKkpemsisfiorcs Ha J1a0OpaTOpHBIX 3aHSTHSX, HA KOTOPHIX TaKke BuIpabarTkBaiorcs
IpaKTHYeCKHe YMEHUs O0pallleHHs ¢ XHMHYECKHM 000pyJOBaHNEM 1 peakTHBaMu. [IpoMexyTodsbie
Cpe3bl 3HAHMH [IPOBOJATCS IOCHE M3YdEHHA OCHOBHBIM TeM Kypca. [IpoMeKyTOUHEH cpes 3HaHmit
IPOBORMTCS [HCBMEHHO (KOHTpONBHBIE pabdoTel) H (MAH) TeCTHpOBaHWeM. lecTupoBanue
IPOBOJMTCH B KOMIBIOTCPHOM KJacCe € MCIOIB30BaHHEM CHENMATLHOH NPOrpaMmbl, 3aJaHus
waxoasres Ha cafite TIIIY. TectupoBanne cTyISHTEI MOTYT OCYINECTBIATE B ¢CBOOOIHOM JOCTYIIE B
KayecTBe CaMOCTOATeNBHON MOArOTOBKH, KaK DO OTHENLHBIM TeMaM, Tak H 110 cemectpam. Kaxabri
CEMECTP 3aKaH4YHBAETCS] HTOTOBBIM JK3aMECHOM. B Teuenuwe Bcero o0YUCHHS CTYAEHTHI BHITOJHIIOT
MHMBUIYATBHEIC 33a4aHus, Pa3spa0aThiBacMBIMH OPENOAaBaTE/SIME IO BCEM H3YUAEMBIM TEMAM
Kypea.

7.2, Memoouueckue pexomeHOauuu 0L CHyOeHmos.

[onoruna yueOHOro MarepHana JHCIMIUIHHEL « XUMHUS BBICOKOMOTEKYIAPHBIX COCTHHEHH»
y4eOHBIM NaHOM OTBOAMTCH Ha  CAMOCTOSTENBHOC H3YYeHHe CTYNEHTaMH. Bompochr,
PCKOMEHAOBAHHBIE K CaMOCTOSTENBHOMY H3YHEHHIO, OOBIYHO HE DPACCMATPHBAIOTCA BO BPEMS
AyNHTOPHBIX 3aHATHH (M3-33 HefocTarka BpeMeHH). OHH HE OTHOCATCS K OCHOBOIIONATAIOLIHM,
HIPHANHOMAIBHBIM, HO 3HaHHE HX CYIIECTBEHHO pACIIHpseT V OOYYaloMUXCs Kpyrozop,
3pYAHPOBAHHOCTE, JAET BO3MOMKHOCTh OPHEHTHPOBATHCS HE TONBKO B H3YYaeMOM JMCIHIUIEHE, HO H
B XHMHYCCKHX HayKax (HEOpraHu4ecKas, OpraHHYecKas XMMWY W APYTHX) M, COOTBETCTREHHO,
criocobeTByeT GOPMUPOBAHMIO BCEX NEPEUHCICHHBX BhNne komnetenuni (1K, OK).

8. @opMEI TEKYIEro KOHTPOJIA YCREBAEMOCTH H IIPOMEKYTOMHOM aTTeCTAIIMH 00YIAIOIMBXCH.

8.1. Temamura pegepamos (doxaaoos, scce).

1. Cospemennoe COCTOSHHEE IPOMBHINIEHHOCTH IPOU3BOACTRA (HEHONPOPMAIEICTHIREIX CMOJ
H [171ACTMACC Ha HX OCHOBE.

2. Tomaxomnencamus. CoBpeMEHHOE cocTosHME Tpom3Boxcrea BMC  mertomom
IIOJIMKOHASHCAIIHH.

3. ITormavepusains. ITpoGneMs1 Mpou3BoACTBa ONHONEDHHOB.

4. McKyCTBEHHBIEC ¥ CHHTETHYECKHE BOJIOKHA.

5. OPHIMKO-XHMHAYECKHE CBOHCTBA OMMMEPOB. MeTo/Ibl MX HCCIeI0Baks.

6. HecTpyKIys noIuMepos.

7. [IpoGueMe! cTabunu3aniy HOTHMEpPOB.

8. [lepcnexTuBHbIe TONHMepPBL. METOMB! M CIOCOOKI X CHHTE3A.

9. MogenupopaH#e HOBLIX MOJIMMEPOB 10 Insite-TeXHOTOrHy.

10. MeToan! HepazpymarOIero KOHTPOit B HCCIENOBaHHY CBoHeTE BMC.,

8.2. Bonpocst u 3a0anua no camocmonmensioi padome.

l. Hanuumite cxemy OTBEPIEHMS IMOKCHANON CMOJBI IeKCAMETHICHAHMAMEHOM. ITouemy
STIOKCHJIHBIE CMOJIBI LIHPOKO UCIOIB3YEOTCA B KIIEEBbIX KOMIO3HIHAX?

2. @oTOXMMHYECKHE TIPEBPAIUCHHS B IIOIMMeEpax NOA NelcTBHeM Y@ ¥ BHIMNMOTO CBETA.
@oTou3 1 HOTOOKHCIIEHHE OJHEMEDPOB,

3. Hro Taxkoe pes3oibl, Pe3WTH M HoBOJAKH? Kak OHM OTIMYAIOTCS IO CTPYKTYDE,
PACTBOPHMOCTH, MOJIEKYJIAPHOH Macce i MOJIEKYJLIPHO-MACCOBOMY pacipeeeHio?

4. OGbacuuTe, I0UEMY NPH TONHMEPH3ALMH CTHPOJIA, HHHLIHUDPYEMOH HaTpHi-Had) TATHHOM B

Terparuapodypane 3¢pQexkTHBHA DHCPrHs AKTHBAIMK (OKMBOHY» RHHOHHON MOTAMEPH3ALHHA
MEHBITE, YeM B THOKcaHe?



5. llodchuTe, B ueM 3awmouaeTcss CYIIHOCTE IPHHIMIIA TeMIEpPaTypHO-BPeMeHHOM
CYTIePIIO3ILIVH.

6. Ilovemy Kaydyk neycroifums K JeficTBHIO Opoma (HOATBEPAHTE CXeMOH PeaKHHn )?

7. Hanmmure cxemy (parMenTa Iemd OYyTaIUCHHHTPHILHOIO KaydyKa, CYHTasg, 4TO OH
npencTasnster coOOH peryiaspHBIH TOTHMEp, B KOTOPOM Ha OJHMH OCTATOK AKPUIOHHTDPHIIA
HPUXOJMTCS TPH OcTaTka OyTanguena, # 4To OyTalueH PearupyeTr TONEKO B nojoxesuy 1,4.

8. IlpuBemuTe cTpoeHMe yudacTKa LENH NONHAMEPa, NPH O30HOJIM3E KOTOporo obpasyercs
nuxetor CH3;COCH,CH,COCH;. KakoBo crpoctue ucxoasoro Mmogomepa?

9. HamammuTe mpoekimoHase OPMYIBl GParMeHTOB MOJEKYJ yuc-TIONMHU30IPERa U mpaHc-
goymu3onpena. CKONbKO HM3OIPEHOBBIX 3BEHBEB JONDKHO COHEPKATHCS B MaKpOMOJEKYIe
HATYPAILHOTO KaydyKa, eCJIH MOJICKYJIAPHAS Macca — OTHH MHJIHOH?

10. Hanminure cxemy peaknmu corfonuMepuszanuu Oyramuena-1,3 ¢ terpadgropbyTaamerom
(CF,=CH-CH=CF,) — nonyuetne ¢ropkayqyka.

10. Hammmure cxemy dparmenta nenu Syramuer-cruponsroro kayayka (CKC), cumras, uro
OH HPEACTaBAsSeT CoOOH peryaspHbil [OJMMEp, B KOTOPOM H4 OJHO CTHPOJLHOE 3BEHO
IPHXOMTCS TPH OYTaNHESHOBRIX, #, 4TO OYTAIWEH PearupyeT TOJILKO B HOI0KeHHH |,4.

11. Pacemotpute mexapusM pamukantpHON monAMepmsanum Oyrammena-1,3. Mamumarop —
HEPOKCHA aueruna. UTo Takoe PeakIMu [HePeHOCa LelH H KaK OHH IPOHCXoasT?

12. Monexynapnas macca pacynuHa pasua 6000. IIpa ruaponnse 1,8 r muCyIMHA TONYHHIN
2,07 r mpoaykroB rempommsa. Kakoe 4Heino OCTaTKOB aMHHOKHCIOT BXOZAT B COCTAB
MOJEKYJBI HHCYIAHAT

13. Hammmmre cxemy nomuMepmsaund Oyranmesa-1,3 B HPHCYTCTRHH METa/LTHYECKOIO
HaTpHsA, €CIH HM3BECTHO, YTO HojiuMep codepkuT 70% 3pewrer 1,2-npucoemunenus u 30%
3seHbeB 1 4-npucoeaunenus. ITpe/uroxuTe MEXaHH3M PeaKIiny.

14, Xj0ponpeHOBEIH KayuyK TIONYYaloT pPajMKanbHON IONMMEpH3alHell  XIOpOIpeHa.
Hpennoxute Mexadus™m DEaKUHMM, B KadeCcTBE HHMIHATOPA HCHOIB3YHTE  a30-
6uc(M300yTHPOHHTPHII).

15. Tlpugenute cxemy nonmydenus $propomiacta Teduona. OxapakTepusyiiTe CBOHCTBA 3TOTO
noimMepa. O6bAcHuTe GOABIIYIO YCTOHYHBOCTE TEp(TOPYIIEBOAOPOACE K BO3NCHCTBHIO
XHMMYECKUX PCarc¢HTOB.

16. PacnonoxmTe CHEYIONIHE COGNUHEHMS B TIODAIKE YBCAHUSHHS POAKIHOHHON
CrIOCOGHOCTA B peaklMM  KAaTHOHHOM nosmMepusauuu: OyTammen-1,3, wm3o6ytmsen,
AKPHUIOBUTPUT, BUHHITAIICTAT.,

17. B xaxoM paiy u3MeRsIeTCS PeaKiOHHas CIIOCODHOCT MOHOMEPOB ¥ COOTBETCTRYIOHIHK
MM pagHuKanoB: crupos, Oyramuen-1,3, BHHHIXIOPH], BUHHIALETAT, AKPHIOHHTPHNA?

18. Msobpazure Bo3MoXHBE KoubopMalmu CBOOGOAHO coWieHeHHOM wemu. Kakas
KoH(popManus HauGosiee IPeINOYTHTE HHA /UIsl THOKOUEHHBIX MAKPOMONEKY ]

19. Hamumure cxemy peaKkuHH HONMKOHAeHCauwu (eHOIA ¢ POPMATbIETHIOM B KHCIIOH
cpene.

20. Hanwmumre cXeMy peakiud [ONHMKOHACHCAUMH (eHOTa ¢ (OPMANLICTHIOM B
HPHCYTCTBUH IHET0YH.

21. Y710 IOHEMAIOT O HBIOTOHOBCKOH ¥ YIPYTOBA3KOH KIKOCTHIO?

22. Paccuwraiite CTeNeHb MONKKOHICHCAUHN HOBONAYHON (hEHON(pOPMATBIEI HHOM CMOIBL,
CCIiK CPEIHIt MONEKYIApHas Macca Mp = 648,

23. Tlpou3BOANTENLHOCTh arperarTa I8 NpoOM3BOACTBa Mommstiiena «I111» B pacTBope ¢
vdacTHeM Katamusaropa Lluriepa (TpHOTHIIAIOMHHHEE ¥ Terpaxiopuj tutaHa) 20 THC. T B
rox. CreM monumepa ¢ 1 M° mommmepmzatopa 50 Kr/M® B wac. PaccautaiTe BMECTHMOCTD
OCHOBHOTO  amiapara [ig IPOBEACHHS HOHHOH MONMMEPH3aUMH  STHIEHA, eciid
noymMepusaTop pabotaer 348 xmeit B rony.

24. Onpenenure o6beME! STHIEHA W KiCIopoa (M2, H. y.), He0BXOIAMEbIE 11d 0beceTenns
HeIpepRIBHOM paborel B Tewenne 20 AHeH moToxka 1o NpOM3BOACTBY momHoTHiIcHa «BJ»



MolHOCTRIO 50 TRIC. T B roa (o momuMepy). CyMMapHas cTeleHb KouBepcHd aTunena 0,96, a
KOHIeHTpamua kucnopona 0,005% (ot od0veMa MogoMepa).

25. Paccunraiite paboumii 00beM ARTOKIABA SMYJILCHOHHON IIOMMMEPH3ANMH BHHIIXIOPHIA,
ecliM W3 HEro 3a OIMH IHKT BEIIPYKeHO 24,44 T marexca MIOTHOCTRIO 1150 XrAv.
Koabdunment 3arpysku agToknasa 0,85.

26. Ilpu cocraenennu pernentypsl mieHoqsoro JIBX roacTHkaTa MCXONAT M3 TOTO, YTO |
MO NAaCTU(RHKATOPa JODKEH HPUXOZMTRCI Ha 15 MOHOMepHBIX 3BeHbes IIBX.
PaccunTaiite TeopeTHuyeckwe Macchl monuMmepa u mmoktwidramara (roracradumkaropa),
peoOxozuMmele mid nodydeHHs 20 T muacrakara. CpemHsst MonexyisipHas macca (M)
HCXOJHOTO NIOMUBHHILTIIOPHIA 18 750.

27. Bpramcenmte Maccy ¢ropomiacta 4, KOTOPYH TEOPETHUECKH MOXHO HONYYHTE
nonuMepHsanmell Terpadroparuiena, coxepxaigero 14,7 Kr ceszamporo ¢Gropa. AHamM3
obpasua ¢roponnacta nokazanr Hammdme B Hem 0,033 mace, monell Hedropconepkanmx
npuMecei.

28. Onpezesmte cheM TIONHMeEPa ¢ 1 M KOJIOHHE! HETPEPHBHOM TTOTMMEPH3AIHE CTHPOIA B
OoKe, ecilH B HEe MOCTYNAET CHPOI M3 [BYX PCAKTOPOB IPEBAPHTENLHON ITOINMEPH3AIHN
co cxopoctrio 40 u 39 xr/u. Ilonmmep Ha BhIXOJe U3 KOAOHHEI comepxut 0,05 mac. ponei
MoHoMepa. Pazmepst kononsel d=0,7 M, h = 7 M.

29. Onpepenure CyTOYHYIO NPOH3BOAUTEILHOCT, M WHTEHCHBHOCTE MHOTOTPYGHOTO
peakTOpa HEeNpPEPHIBHON BapKU LE/UNON03bL, ecli B Tevenue 1 u oH mepepabarsisaer 80 m°
eNOBOH Imenkl. Pacxoausi KosQuIHMeHT eNoBolt APEBECHHE COCTABINET 5 M° HA KAKIVIO
TOHHY UeJUTHOIO3B!, & IPOH3BOACTBEHHbIE IoTepu 7%, PeakTop uMeer 8 tpy0 wmmuoi 10 M |
Juamerpom 0,8 M xaxnmas.

30. B ocaputensHol BaHHE Ipd GOPMHPOBAHHM BOJNIOKHA TIPOMCXOTUT KOy BHCKO3EL 1
PEreHepalls LEIUIIONO3B B Pe3yibTaTe pPasIOKEHHA KCAaHTOIeHATa B KHCIOH cpeje.
Paccumraiite maccy peaI{TI/IBOB ¥ BOABI [UIA MPUIOTOBAEHHS 1 M OCAZUTENBHON BAHHBI ¢
HHOTHOCTBIO 1290 kr/a’. B cocrar ocanmTeasHON BAHHEL BXOMST CHEJYIOIIAES KOMIOHEHTEI
(kr/a’): pacTBop 92%-HOi cepHOA KuCIOTH 150; cyspdar nuexa 20; cynedar natpus 270.
Texnuuecknii uuHKOBEI Kynopoc comepxut 0,55 mac. gonn Ge3B0aHOTO CyIbdaTa IMHKA, a
I xr TexHHUECKOrO cynbdharta arpus 0,95 kr 6espoguoro NazS0,.

31. TlpsmuapHBI pPacTBOp, NOCTYMAOMMA B MAlIMHY JANd (OPMHpPOBAHKS ALETATHON
TEKCTUABHOH HHTH, MMEET COCTaB (Mac. TOJTH): anerona 68, anerara HeUTIONe3s! 27, BOJLL 5.
lipoussomurensrocts Mamuusl 120 r/4. CocTap HWTH, BRIXOMSIIAH W3 WIAXTHL (Mac. JEOIH )
aneTarta uewoiossl 80, sompl 19, anerona 1. Onpeneante: a) pacxox BO3IYXa (M /4 B M>/Kr
HUTH), TIOJ2BAEMOTO B OPAMIIBHYIO NIAXTY MallHHB! mid GOPMHUpOBAHMA HHTH; O) Maccy
arleToHa M BOIBI, HCHapsioiMxcs B mwaxrte (r/9). [lapoBosayiidas cMech, mojapaemas Ha
PEKYIIEPAIMIO H PEKTHGHKAIKIO, COAEPKUT 25 T/M° aneTona.

32. B xauectse perysnsaTopa MOTEKYIAPHON MacChl MOIMKANPOAMUIA HCTIOAB3YIOT YKCYCHYIO
KuciioTy. Paccunraiite pacxon Texumdeckoit (99% -no#t) kuenoTsi Ha 1 Kr HoNMKanpoaMuza,
eCNy B peakifuio serynaer 63% ee Mac. jonei, a ga | Momb momiMepa pacxoayercs 1 Mo
KHCIIOTEL. MoJiexyspHas Macca nojukanpoamuga 22 000,

8.3. Bonpocur 0na camonposepru, Quanoz08, 06cyxcoenuil, QUCKyccuil, IKcrepmus,
. POJb BBICOKOMONEKYESIPHBIX COSARHEHUH B )KHU3HT YeIOBEKa.
. Knaccuduxanna nonuvepos. IIpo6iaeMer npu Kiaccu(puIMpOBaHTL.
. Cunres xayaykor. [1poGremsr, [pumenense.
. CHHTe3 MCKYCCTBEHHBIX BOJIOKOH. [Ipo6ieMs! iepepaloTKi HaTypanbHOro CHIph.
. Konuernrpuporanusle pacteopsl BMC u ux cBoiictsa.
. Ocobennoct pasbasnenHnIx pactropos BMC.
. DU3MYECKOe COCTOANKE IIOTHMEPOB. Peakcanmon pie COCTOSHUS OTHIMEpOB,
. Momudunnporanne nomMepos. Hasnauerue, CpoiicTsa.
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8.4. HHpumepst mecmos.

1. Kaxk HaswpBaeTCs MHOIOKPATHO IOBTOPSIONIASCA TIpPynma aTOMOB B MONEKYe
BBICOKOMOJIEKYISPHOLO COEIHHEHHS?

2. Ilpou3BoACTBO, KAKHX CHHTCTHYECKMX BBICOKOMOJICKY/SPHEIX COCIMHCHMI HAvanoch B
IPOMBIIUIEHHOM MacinTade B xouue XIX gavane XX seka?

3. Kax HaseIBaercs Iponece HArpeBaHHsa KAYUYKORB C CCPHUCTHIMU COENMHEHHAMH, BEIYIHT
K 00pa3OBaHHUIO Pe3UHbI?

4. Kaxo#t BBICOKOMOIEKYJISIPHBIH IOJMCAXAPHI HPHAACT [EHHLIE MEXAHHYECKHe CROMCTRA
JIPEBECHHE, XJIONKY, JTbHY?

5. Kax Ha3swBaeTCsd MONMMeEp, MaKpOMOJEKYIbl KOTOPOrO COCTOAT W3 JABYX miH Golee
PasIHYHbIX JE€MEHTapHBIX 3BEHBER?

6. Hazosure Kayuyk, KOTODPBIH IIPHMEHACICH A HA3rOTOBNEHHS KR B3aMeH HATypaIbHOM
ryrranepuu?

7. Kak HasplBafOTCA TONMMMEPHL, B MOJEKYNSPHOR IENH KOTOPBIX OeCHopsaouHO
9ePEHyIOTCS aCHMMETPHYESCKHE YITIepoaHEIE aroMel D- i1 L-korduryparge?

8. Kax HasbIBaloT 3HEPreTHYecKH HePaBHOHCHHLIE PO CTPAHCTBEHHBIE (POPMEI MOTEKYJIEL,
IEePEXONe JIPYT B Jpyra B PE3yAbTATE BHYTPEHHEIO BPAMICHHS BOKPYI' IPOCTHIX CBA3EH
Ge3 paspbiBa ITHX CBA3EH?

9. OuvmMepsl, Kakoro THIA HE MOIYT ObITh [EPEBENEHH! B PACTBOD, 4 TOJNBKO HAGYXaioT B
PacTBOPUTENIX?

10. Yro mabmogaeTcs IpH MOBBIIEHHH CTEIICHU aCCOIMANMH B pacTBopax BMC?

8.5. Ilepeuens sonpocos ona npomencymounoii ammecmaynu (K 3auemy),

1. Ilpeamer ¥ 3anaus HayKH O BBICOKOMOJIEKYISIPHEIX COCIOMHEHMSX. BakHeHImme cBoiicTsa
IIOJHMEPHBIX BEIIECTB. PONE MOMMMEpoB B JXHBOH MPHUPOIE M HX 3HAYECHHE KaK POMBIIUICHHBIX
MATEPHATIOB (I7IACTMACCHI, KAYIyKH, BOTIOKHA, TUICHKH, TIOKPBITHS ¥ KIIEH).

2. Maxpomonekyisl  Kmaccndmkamis MakpoMmonexyn. XapakTep COSTHMHEHHs 3BEHBEB |
CTEpeoperyIpHOCTE. CriocoOs! M306paKeHIT MAKPOMOIEKY/ ¢ OTPAYKEHHEM €€ CTPYKTYDHL
3. Knaccnduxamms nommepos. OCHOBHbIE NPHHUMIL! Kiaccuduxauuy. [IpuMepsr, xpaticas
XApaKTEePHCTHKR M 0DNIACTH IPUMEHEHHS BaKHEHIIX HPeiCTABATENEH.

4. CpoMCTBA KOHICHTPHPOBAHHEIX H pasfasieHHbIX pactBopoB BMC. I'mapommmammdecKue
CBOHCTBA MAKPOMOJIEKYJT B PACTBOPax.

5. Ipupozia BSI3KOCTH PACTBOPOB MOMMMEpPOB. TeueHye PacIlIaBoB oMMepoB. [TbI0TOHOBCKHE |
HEHBIOTOHOBCKHE YHIKOCTH.

6. CrpyxrypooOpazopanue B NOMMMEPHBIX TelaX. CTpYKTypHAs OpraHH3almsi aMOpRHBIX K
KPHCTA/ITIHYSCKIX TTOMEMEpPOB. CPaBHEHHE ¢ HE3KOMOJIEKY/ISPHBIMH TEIAMH.

7. HapMONeKyApHbIE CTPYKTYPE B (QH3UKO-Mexarueckue xapaktepuctuxky BMC, dasosbie
(H3MIECKHE COCTOAHFS OTHMEPOR.

8. Kpucranmueckoe dazosoe cocrosaue. Kpurepr $hasoBbix npeBpalicHHi.

9. Tepmomunavuka (azoBbIX NpeBpAlieHUH B [OJMMEpax. 1eMrieparypa KpHCTAUIH3AIHH W
TeMIIeparypa IJIaBIeHIS.

10. Amopproe dasoroe cocrosmue. Tpr PraHgeckux COCTOHIA aMOPHHBIX MOTHMEPOB.

11. Penaxcanuonsble cBoHCTBA aMOP(HBIX TOMHMEPOR B BRICOKOIACTHYECKOM COCTOSHUM,

12 .Bricoxoonactuueckas edopmarns. [Tnacrnuxarms mommepos.

13. CrexnooOpa3Hoe COCTOSHIE aMOP(HHBIX O/IMMEPOB.

14, Mexanmdeckue cCBOHCTRa KPUCTA/IIMHMECKHX [TOIAMEDOB.

15. MeTomp! HCCIeNOBAHES CTPYKTYDHI [IOMHMEDOB.

16. Xumuueckue peariiui HOMMMEpPOB, Kak CHOCOGBI TIOMYYeHIA HOBBIX HONHMEDHBIX MATEPHATIOB.



17. Wicnonb3opanue XHMHYECKHX NPEBPAeHHH IOTMMEPOB B XUMHYECKOTO U CTPYKTYPHO-
XHMHBYECKOro MO/IMQUIHNPOBAHIS IIOMMEPHBIX MATEPHANOR ¥ H3/IeM.

18. OcobeHHOCTH XIMHYECKUX PEAKIIFH C Y9aCTHEM MaKpOMOJIEKYIL.

19, XyvudeckHe peakiMH, He CONPOBOMIAIONMECS F3MCHEHHEM CTENeHH TOTMMEpPH3aIIHH.
[omuvepananoriunele  npeBpamieHds  (IOAyYeHHE  HOBBIX  HONMMEPOB,  XHMUHECKas
Mo HIKaTs ).

20.  XuMUYeCKHE peaKi|H, [PUBOMAIIMC K  YBEIHYEHHIO CTENEHH  IIOMHMMEPH3ALL.
MesxMoIexyApHbIe pEAKIFH | HX 0COOSHHOCTH.

21. Peaximn cmmpanpsa. Bynkaruzanus xaydykoB. DOpMHpOBaHie TOJMMEPHBIX H3IEI M3
PEAKIMOHHOCTIOCOOHEBIX OJUIOMEPOB.

22, X\MHIYECKHE PEAKIH, IPUBONIHE K YMEHBIICHIIO CTEHeHH nommMepusaniy. Ousmdeckas n
XHAMHIECKas IeCTPYKIHA.

23. Hermas genommveprsanus. Lemsas u cnyyaifsas qecTpyKiys.

24. TepMuraeckas ¥ TEPMOOKHCITHTEIBHAS IECTPY KIS,

25, POTOXMMUIECKAS JIECTPYKIML

26. JlecTpyxumst 110/ BIATHHEM MEXAHHYECKHX BOICHCTEH.

27, MexaHOXHMMHS H ¢ IPAaKTHIECKOe IIPAMEHEHHE.

28. Crocolpt crabwmazamuy nommvepos. TIpHHIAIEL TOAO0pa cTabHIN3ATOPOR IPOTHE $OTO-,
OKHCIMTENBHOIO M TEPMOCTAPEHHA [ONMMEpOB. BinmEme cTabuinm3aropoB HA KHHETHKY #
MHIYKIHOHHBIA IepHO NECTPYKILMH (Ha IIPHMEPE TEPMOOKHCIHIEBHON JeCTPYKITHH).

29. Crpyxtypso-xmvireckas MOMMpHKAINA [IOMMEPHBEX MaTepuanos. IlpuButhie ¥ Grox
conormmepsl. [lomyuenne, OCHOBHBIE 0COOCHHOCTH CROHCTE 1 INACTH(MKAITHS COTIONMMMEpOB.

30. Merozp! niposeieHus HonmHMepH3aniy. Panuxasras nomvepusanys. Bizssme uaruGHTopos,
TEMIICPATYPhI, JABICHIA Ha PATHKATEHYIO nomMepusarto. Crrocobsl TpoBeaeHns pajpKanbHo
TIOTIMEPH3AITHA: NOIFMEPH3alis B O0Ke, SMYILCHY, CYCIIEH2HM, PaCTBOpE.

31. MonHas-xoopImHauMonHas nommMepusanes. [lomvepnsamus Ha xaramsatopax |lurmepa-
Harra.

32. Tumbr peaxpud nmomakommencampd. (OCHOBHEIC OTNHYMA —TOAMMEPH3AUHOHHBIX M
TIOJIMKOH ACHCAHOHHEIX TPOIICCCOB.

33. 1lonmaKoH/ICHCAITFIOHHOE PAaBHOBECHE. PaBHOBecHas H HEPABHOBECHAS IOIHMKOHICHCAIIN.
Broasrine xvuvmreckol IPRPOJB MOHOMEPOB Ha KOHCTAHTY TIOTHKOHACHCATHOHHOTO PABHOBECHS

34. DBowsHHe KOHIEHTpAUMH MOHOMEpA, TEMIEPaTyphl. KaTalu3aropa HA  CKOPOCTE
HONHKOHACHCAITHH.

35. Cunres Oyrinkayaykos. | Ipumenenue.

36. Cumrres noymaTiieHa. [ lpavesnenmpe,

37. CunTes aleTaTHBIX BOJIOKOH (HCKYCCTBSHHBIN MIENK) H HX IPHMCHEHHE.
8.6. Temot 0na nanucanua Kypcoeoii pabomul (npedcnaenaiomca Ha evibop 0By aromezocs,
ECNLU RPeOYCMOMPERO PABOYUM RIAHOM),
HE IIPeYCMOTPEHO

8.7. Dopmbl KOHMPOAA CAMOCHOAMELIOT Pabombl.
Kosnoksuymel, TecTHpoBan#e, KOHTPOABHER paboTHL.



Paboyas nporpamMma yueGHO IMCIMIIIHEE] COCTABIENA B COOTBETCTBHH ¢ Y4EOHBIM [LTAHOM,
denepanenbM rocy IapcTBEHHEIM 06pa3zoBaTeNbHEIM CTAH/2PTOM BEICIIETO NPo(heCCHORANBHOIO
obpasoBaius no HaNpapNeHHIo ToAroToBKY 44.03.05 Tlenaroruyeckoe obpasosanue. Ipodunm
noaroTosku: buonorus u Xumus,

Pabouyro mporpammy cocrapm: Vsanmikuit Anexcedl EBrenbesmy, K.T.H., JOUEHT Kadeapsi
XMMHM B MeTOTUxH o0ygerus xumuu TTTTY / /ii./-;f
it ‘

Pabowass nporpamMma y4ucOHOM NMCUMINHMHE! YTBEPXKIEH4 HA 3acedaHnd Kadelpsl XUMHH H
METOAMKY O0YEeHHS XHMUH:
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w /ﬁé’""’;’?y w
3ag. xatenpoit 7 Wpanuixmii AE.
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Pabowan nporpamma yuebmON JMCHMIVIMHBI 0400peHa MeTOMEYecKol KoMmuccHell Buonoro-
XHMIHECKOTO (PaKyIhTeTa:
nporokon Ne _“ ot «3in 75
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