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Mporpamma ancumnnnHbl "BeicokomonekynspHble coeanHeHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnnHbl "BeicokomonekynspHble coeanHeHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

Mporpammy nucuunnuHel paspabotan(a)(n) KypamwmH A.W.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMoi KOMNETEHLUN
OrnK-1 CnocobeH aHanM3npoBaTh 1 MHTEPNPETMpPOoBaTh N 0b6obwaTb pesynbTaTbl
9KCMEPUMEHTANbHBIX M PACHETHO-TEOPETUYECKNX PABOT XUMUYECKOA
HanpaeneHHOCTH;
Orik-2 CrnocobeH NpoBoANTb XUMUYECKUIA SKCMEPUMEHT C NCMONIb30BaHNEM COBPEMEHHOTO

0bopynoBaHus, cobntoaas HopMbl TEXHUKM Be30MacHOCTH:

Orik-4 CnocobeH nnaHnpoBaTb paboTbl XMMUYECKOM HanpaBneHHoCcTU, obpabatbiBaThb U
MHTEPNPETUPOBATL NONYyYEHHbIE PEe3y/bTaThl C UCMONb30BAHNEM TEOPETUYECKNX
3HAHWA N NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0aY:

OrlK-6 CnocobeH NpencTaBnsTb pe3ynbTaThl NPOecCMoHaNnbHON NesTeNbHOCTM B YCTHOM
N NUCbMEHHOI chopMe B COOTBETCTBUW C HOPMaMU 1 NpaBunamm, NpUHATLIMU B
NpogoeccroHanbHoM coobliecTse.

YK-1 CnocobeH OCylLeCTBAATb KPUTUHECKUI aHanu3 NpobneMHbIX cuTyaunii Ha OCHOBE
CVMCTEMHOro NoAxoAa, BolpabaTbiBaTe CTPATErMIO NENCTBWIA;

YK-6 CnocobeH onpenensdatTb N peann3oBbliBatb NPUOPUTETDI COOCTBEHHOW neaTenbHOCTH
1 cnocobebl ee coBepleHCTBOBaHNA HA OCHOBE CaMOOLEHKN K oépaaoBava B
Te4yeHne BCel XU3HMU;

Obyuarowumincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

0COBEHHOCTU NnoNMMEepPHOro COCTOAHNA BelecTBa U CBA3aHHbIe C 3TUM OTNINYNA B cp|/|3|/|quK|/|x, MexaHn4eckux n
XUMUYECKUX CBOMCTBAX MO CpaBHEHNIO C NPUBbI4YHbIMUA cBoMcTBaMun HNU3KOMONEKYNAPHbIX coeauVuHeHnn

JonxeH ymeTb:

OPWEHTMPOBATLCS B METOAAX CUHTE3a BbICOKOMONEKYNAPHBIX COEANHEHWIA, HAXOOUTb CBSI3b MEXAY CTPOEHMEM
nonuMepa v XMMUY4eCcKUMmn, OM3N4ecKUMmn, MexaHM4eckuMm CBOMCTBaMm 1 BO3MOXHbIMK 0611acTSMU MPUMEHEHNS
JlonxeH Bnagetb:

HEKOTOPbIMA HaBblKaMu pa6OTbI C BbICOKOMONEKynsapHbiIMi coeanHeEHNAMN B obnacti cuHTe3a 1 uccnenoBaHus
OCHOBHbIX CBOWCTB nonnmepos

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

ncnonb3oBaTb NOMy4YeHHble TeopeTnveCkmne 3HaHNA n yMeHuna ong npencka3aHus CBOWCTB N3BECTHbIX nonnMmepos n
NX KOMNo3nunn, a Takxe Hal'lpaBJ'IeHHOVI paspaéoTKm nonnMMepHbIX Matepmnanos C 3a4aHHbIMU CBOMCTBaAMM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HanHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.0.13 OucumnanHbl (Mogynmn)" OCHOBHOM NPOMeCcCnoHanbHowm
0bpasosatenbHol nporpammbl 04.05.01 "®dyHpamMeHTanbHas v NpUKNagHas XMMUs (He NPeayCMOTPEHO)" 1 OTHOCUTCS K
06513aTeNbHBIM AUCLMUNANHAM.

OcBauBaeTcs Ha 4 Kypce B 7, 8 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI cocTaBnseT 5 3aueTHbix(ble) eanHuL(bl) Ha 180 yaca(os).

KoHTtakTHas pabota - 130 Yaca(oB), B TOM Yncne nekumm - 44 yaca(os), npakTuyeckne 3aHatms - 50 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 14 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
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Mporpamma ancumnnnHbl "BeicokomonekynspHble coeanHeHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

CDopMa NMPOMEXYTOYHOIro KOHTPOJIA ANCUMNNINHDBI: OTCYTCTBYET B 7 CeMeCTpe; 9K3aMeH B 8 ceMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNANHLI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) paborta
MpakTnuyeckuelabopaTopHbie)
Jlekuum 3aHATUA pa6ortbl
1 Tema 1. Hayka o nonumepax. v 5 4 0 1
" |OCHOBHbIE MOHATNS U ONPELENEHNS.
5 Tema 2. MonekynspHo-maccoBble 7 > 5 0 1
" |xapakTepuCTMKN NONMMEPOB.
Tema 3. MNonumepunzauus.
3. [Knaccudpmnkaums LenHbix 7 2 2 0 1
NONMMEpPU3aLMOHHbIX MPOLECCOB.
Tema 4. VIHnumnposaHve
4. paavkanbHOW nonnuMepu3aauni. / 2 2 0 1
Tema 5. PocT uenu, peakuMoHHas
5. |cnocobHOCTb MOHOMEPOB 1 7 2 2 0 1
paaukanos. Peakuun obpbia Lenu.
6 Tema 6. KatnoHHasa nonumepusawms. 7 > 5 0 1
" |AHMOHHas nonumMepuaauns.
Tewma 7. KoopanHaLMOHHO-NOHHAs
nonMMepu3aums B NpUCyTCTBUM
7. [rOMOreHHbIX 1 reTeporeHHbIX 7 2 2 0 1
katanusartopos. Cononumepusaums. .
8. [Tema 8. NMonukoHOeHcaums. 7 2 2 0 1
Tema 9. HepasHoBecHas
MONMKOHOEHCAUNS: MexdoasHas, B
9. |pacTsope. 7 2 2 0
LerngpononvkoHgeHcauus,
nonvpekomMbuHauums.
Tema 10. Xmnyeckne cBoicTea 1
10.[xmumMnyeckne npespateHns 7 2 0 0
MoNMMepoB.
Tema 11. XuMnyeckune peakuumm,
11.[npuBoaswWwme K N3MEHEHUIO CTEMNeHN 7 2 0 0
nonuMepmnsaunm MakpoMoneKkyrn.
Tema 12. KoHpurypaumoHHas v
12.|[koHbopMaLnoHHas nsomepus 7 2 0 0 0
MaKpOMONEKynbl.
Tema 13. CBasb Mexay cpefHUMM
13.|pas3mepamn noeann3npoBaHHoOro 7 2 0 0 0
Knybka 1 KOHTYPHOW LNVHOW Lenu.
Tema 14. lNoBeneHne MakpoMonekyn
14. B pacTBOpax. 7 2 0 0 0
Tema 15. OcobeHHOCTU NpoLecca
pacTBOPEHMNS NONNMEPOB.
15. OrpaHnyeHHoe 1 HeorpaHu4yeHHoe / 2 0 0 0
HabyxaHue. MnacTucprkaums.
16 Tema 16. KpaTtkue npencrasneHms o 7 5 0 0 0
‘[reopum pactesopos dnopu-XarrmHea.
Tema 17. OcMoMeTprs pacTBOpOB
17 [nonnmepoB kak MeTon onpeneneHmns 7 > 0 0 0
‘l[cpenHeymcnoBbIX MONEKYNSIPHBIX
macc.

CrpaHnua 4 13 16.
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Mporpamma ancumnnnHbl "BeicokomonekynspHble coeanHeHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

18.

Tema 18. N'mopoaonHamuyeckme
CBOWCTBA MakpOMONEKyn 1 nx
0COBEHHOCTN MO CPaBHEHUIO C
pacTBopaMm HU3KOMONEKYNSPHbIX
BELWeCTB.

19.

Tema 19. MonumepHbie Tena.
AmopdHbIE NonMmepsl.

20.

Tema 20. BoicokoanacTuyeckoe
cocTosHue. Baskotekyyee
COCTOSIHME.

21.

Tema 21. Kpuctannuyeckoe pasosoe
COCTOSIHME NONNMEPOB.

22

Tema 22. Xunokokprucrtannmyeckoe

‘lcocTosiHMe nonnMepos.

23.

Tema 23. MeTonpbl cuHTE3a
BbICOKOMONEKYNSAPHbLIX COeAMHEHUIA:
nonumepmnsauus, NoNMKoHAeHcauns

24.

Tema 24. Cnocobbl npoBefeHNs
nonumepm3aunm. SMynbCUOHHAS
nonumMepm3auns MeTunMeTakpmnara

25.

Tema 25. CycneH3noHHas
nonumepusaums bytunmeTtakpunara

26.

Tema 26. KuHeTtuka pagukanbHom
nonMMepusaummn MetTunmeTakpunara
B 6noke

27

Tema 27. NMonyyeHne nonnadupa
NIMHENHOro CTPOEHNS Ha OCHOBE

’ ,D,BYXOCHOBHOIZ KWNCNOTbI N

ON3TUNEHTNTINKONA.

28.

Tema 28. lNepeocaxneHve
CUHTE3NPOBAHHbIX NONTNMEPOB,
MPWUroTOBIEHNE PACTBOPOB.
|-|OJ'II/IJJ,I/ICI'IepCHOCTb nonnmepos.

29.

Tema 29. MonekynsipHble Maccbl
NnonMMepoB, METObI ONpeaeneHns.

30.

Tema 30. MonnanekTponuTbl.

31.

Tema 31. MonnanekTponnThI.
OnpeneneHne KOHCTaHT
anccoumaumm nonmkmMcnoThl n
MOHOMEPHOro aHanora MeTonoM
NOTEHUMOMETPUYECKOrO TUTPOBAHMS.

32.

Tema 32. TutposaHve
MONMakpuNoBON KMCNOTbI B
NPUCYTCTBUWN HU3KOMONEKYNSAPHOMO
anekTponuta. OnpegeneHve
rMEPOOVHAMUYECKNX XapaKTepPUCTUK
pacTsopa B NpoLecce TUTPOBAHUS.

33.

Tema 33. Onpepnenexne
N303M1EKTPUYECKON TOYKMN
nonuamdponuTa (>xenarmHa).

NToro

44

50

36

14

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)
Tema 1. Hayka o nonumepax. OCHOBHbIE NMOHATUS U ONpeneneHuns.

CrpaHnua 5 13 16.




Mporpamma ancumnnnHbl "BeicokomonekynspHble coeanHeHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

Hayka o nonumepax. OCHOBHble MOHATUA 1 onpeneneHns. MecTo Hayku 0 nonnuMepax Cpeam XMMUYecknx Hayk. Ee ponb
B HAyYHO-TEXHUYeCKOoM nporpecce . MakpoMonekyna u ee xuMmyeckoe 3seHo. CTeneHb nonvmepusaummn. Kputepun
COOTHOLIEHUSA MOHSTUIA NONMMEP, ONUIOMEP, HU3KOMONEKYNSIPHOE BellecTBo. MNonMMepHoe CoCTosiHME Kak 0cobast
dpopMa CylecTBOBaHNSA BEWECTBA.

Tema 2. Monexynapuo-maccosble XapakTepucTtukm nonmMmepos.

MonekynsipHO-MaccoBble XapakTepuctuku nonnumepos. MonekynspHo-maccosoe pacnpegenexHue (MMP).
OKcnepuMeHTanbHble METObl OLEHKN MonekynspHbix Macc n MMP. Knaccudmkauun nonnmepos. 'omononnmeps,
pasHOBMOHOCTU. XapakTepucTmka npeactaBmteneli pasnmyHbIX KNaccoB NofMMEpPOB C TOYKW 3PEHUSt OBLHOCTY UX
NpakTN4eCcKnx CBONCTB

Tewma 3. NMonnmepusauus. Knaccucpmkaumsa uenHbIX NOAMMepU3auMoHHbIX NMPOLLECCOB.

Monumepusaums Knaccugoukaumsi LenHblx noanMmMepraaLMoHHbIX NpoLeccoB. TepMoauHammka nonmmeprsauun.
MonMMepusauroHHO-4ENONMMEPU3ALMOHHOE paBHOBECUE. BnusiHve CTpoeHnsi MOHOMepa Ha CrnocoBHOCTb
MoNMMepr30BaThCs MO TOMY UM UHOMY MexaHu3My. PagukanbHas nonumMepuaaums. AneMeHTapHble CTaaum
panvkanbHoW NonnMMepr3aauun.

Tema 4. UHMUMMpPOBaHME paguKanbHOW NoaMMepusaLun.

NHnunmposaHve panmkanbHoi nonuMepusaumun. TepMuyeckas nonMMepmnsaums, ootTononmMepusaums, paanaumoHHas
nonumepmaauus. Turbl MHULMATOPOB 1 NX pacnag. [epekncHble MHMLMATOPLI, ANA30CoAepXalle UHULMATOPDI.
OKNCNNTENbHO-BOCCTAHOBUTENbHBIE CUCTEMBI. BRnsiHMe CTPOEHNS MHMLUMATOpa U MOHOMEpPA Ha BO3MOXHOCTb, CKOPOCTb
W HanpaeneHve panukanbHON NonMMepusaumu.

Tema 5. PocT uenu, peakuMoHHasi CnoCO6HOCTb MOHOMEPOB M paauKanoB. Peakuum o6pbiBa Lienu.

PocT uenu, peakumoHHas cnocobHOCTb MOHOMEPOB U panmkanos. Peakunu obpbisa uenu. MexaHuam neictaus
MHrMBUTOPOB U perynsTopos pocTta uenu. KuHetrka panumkanbHoi nonmMepusaumu . Peakums Tenomepmsaunm n ee
MexaHuaM. MNpakTuyeckoe npMMeHeHre TenomepoB. Cnocobbl NPoBeAeHMS NonMMepr3auun. XapakTepuctrka
MOHOMEpPOB, CNOCOBHbIX BCTyNaTh B KATUOHHYIO nonvMepusaumio. Katanusartopsl. PocT, 0bpbiB 1 nepegaya Lenw.
AHVOHHas nonumepmr3auns. XapakTepucTmka MOHOMEPOB, CMOCOBHbIX BCTYNaTh B @HUOHHYO MNOAMMEPU3aLNI0.
Karanusatopbl aHnoHHon nonumepusaumm. Xusble Lenu

Tema 6. KaToHHasi nonumepusauus. AHMOHHas nonunmepusauuns.

KatnoHHas nonnMepunsauns. XapaKTepI/ICTI/IKa MOHOMeEpPOB, CMNOCOBHbIX BCTynaTb B KATUOHHYIO nonnMepmnsaunio.
CprKTyprIe Tpeéosava, KOTOpPbIM OONXKeH OTBe4YaTb MOHOMEpP ONA NpoTeKaHns aHWOHHOW NN KaTUOHHOW
nonnMepunsaunmn KaTaHMSaTOpr. Pocr, O6prB n nepepnaya uenwn. AHNOHHasA nonnMepunsauns. XapaKTepMCTI/IKa
MOHOMEpPOB, CMOCOBHbIX BCTyNnaTb B aHWOHHYIO NonnMepunsaunto. KaTaJ’II/ISaTOpr aHNOHHON nonnMepunsaunn. XunBble
uenwn.

Tema 7. KOOp.IJMHaLI,VIOHHO-VIOHHaﬂ nonumMmepusauunsa B npucyTCTtBuU roMOreHHbIX U reteporeHHbIX
KaTtann3aTtopoB. Cononumepuaauuﬂ. .

KoopanHaumoHHO-MoHHas nonMMeprsaums B NPUCYTCTBUN FOMOMEHHbIX U reTepOreHHbIX Katanm3aTopos.
Crepeocneumncuyeckmne agodhekTbl B peakumsax KOOPANHALNOHHO-NOHHON nonmepuaaumm. NpuHumnbl cCuHTe3a
cTepeoperynsapHbix nonnumepos. MurpaunoHHas nonumepusauus. Cononumepusaums. YpaeHeHe coctasa cononmmepa.
MNokoneHuns kaTannaartopos Linrnepa-HatTbl

Tema 8. NMNonukoHpeHcauus.

MonukoHaeHcaums. Tunbl peakumnii NonnMKoHaeHcauun. MexaHnam paBHOBECHOM MONMKOHAEHCALMM, Havano,
06pasoBaHune 1 pocT uenu. BansHne Temnepatypbl, CTEXMOMETPUM, MOHOMYHKLMOHABbHBIX MPUMECE, AECTPYKTUBHbIX
(haKTOpPOB M MOBOYHBIX peakLuil Ha MONEKYNSAPHYIO Maccy 1 NONNAMCIEPCHOCTb MPOAYKTOB peakummn. Fomo- u
reTepononuKoHLeHCaLMS

Tema 9. HepaBHOBeCHaﬂ nonvkoHaeHcaumnsa: MexdpasHas, B pacTeope. ,D,erVI,D,F)OﬂOﬂVIKOH,IJ,eHcaLI,VIﬂ,
I1011VIpeKOM6VIHaLIMﬂ.

HepaBHoBecHas nonvkoHAeHcaums: MexdasHas, B pacTtesope. JernapononnkoHaeHcauus, nonmpekoMorHaums.
MonmkoHOeHcaums MHOro-(oyHKLMOHANbHBIX MOHOMEPOB 11 06pa3oBaHme ceTyatbix CTPYKTYp Ha npuMepe rmudTanesbix
1 goeHon-goopManbaernaHeix cMor. dyHKUMoHanM3aums MoHoMepa B nonnkoHaeHcauun. MNoTeHumnansHas u
gpakTMyeckas goyHKUMOHanM3auns, eé BnnsHne Ha CTpoeHue nonumepa

Tema 10. XvMnyeckue CBOMCTBa U XUMUYECKME NpeBpaLLLeHUs NOTMMEPOB.
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XuMpnyeckme CBOMCTBA N XMMUYECKIME NPEBPALLEHs NMOUMEPOB. XUMNYECKME peakunm, He MPUBOASWME K UBMEHEHWIO
CTeneHn NoMMepu3aunmn: nonMMepaHanornyHbie NPeBpaLeHns, U BHyTPMMONEKyNspHble npespaleHuns. OcobeHHoCTU
peakumnoHHo cnocobHocTy nonumepos. MpuHumn dnopu ona npeackasaHns peakUMOoHHOW CrocobHOCTU
BbICOKOMONEKYNSPHBIX COeAUHEHNI. JMdpdoy3MOHHbIN (pakTop B peakumsx BbICOKOMONEKYNSIPHBIX COEANHEHNA.

Tema 11. XuMnueckue peakumu, NnpmBoasiLne K NU3MEHEHUIO CTeNeHN NoNnMepu3aLm MakKpomMoseKyI.

Xummyeckue peakumu, NpuBoAsWME K USBMEHEHMWIO CTENEHN NONMMEPU3aLmMn Makpomonekyn. PaclenneHme nonuMepHbIx
Lenei Nog BAUSIHUEM Pa3nnyHbIX (0akTopoB. [lerpagaums nonMMepoB B yCIOBUSIX SKCMyaTauum n nepepaboTku.
MprHUMnbl nx ctabunmadauun. ClumBaHne NoNMMeEpPHbIX Lenei. BynkaHuaaums kayvykos. MexaH3Mbl CLUIMBKM
NONMMMEPHbIX Lienei - panunkanbHbld U MOHHbIE.

Tema 12. KoHdpurypaumoHHasi U KOH(popMaLMOHHasa U30MepUsi MaKpOMONEeKYbl.

KOHCpMpraLIMOHHaﬂ n KOH(pOpMaLlI/IOHHaFI n3omepunsa Mmakpomonekynbl. Ycnosus npossneHnsa ONTNYECKOWN aKTUBHOCTN.
BHyTpI/IMOJ'IeKyrIFIpHoe BpaleHmne n rmbkocTb MakpoMonekynbl. CpeuHee paccTtosaHne Mexay KoHuamu uenu n panunyc
nHepumnn. Ceob0oHO-couYneHeHHas uenb. Monenn csoboaHoro 1 3aTOPMOXEHHOro BpalleHuns. KOHTypHaﬂ OnnHa
Monekynbl nonnMepa

Tema 13. CBsA3b Mexpny cpegHUMU pa3Mmepamu nogeaam3mpoBaHHOro Kﬂy6Ka u KOHTypHOﬁ ANnUHON Lenwu.

CBs3b mMexny cpeoHnMm pasMepamm noeanm3nposaHHOro Kﬂy6Ka n KOHTypHOI7I onuHon uenun. CTaTUCTMYECKWIA CErMEHT.
Cpe,EI,HI/Ie pa3mMepbl MaKpoOMOneKynbl C y4E€TOM NOCTOAHCTBA BaJ/IEHTHbIX YTITIOB. TepMOJJ,I/IHaMI/I‘-IeCKaﬂ N KNHETn4eckas
rmbkocCTb. XapaKTepI/ICTI/IKI/I rmbkocTn MakKpOMOJiEKYNT N CBA3b rMOKOCTU C XMMUYECKIM CTpOEeHNnEM. CermeHt KYHa

Tema 14. NMNoBeneHne MakpoOMOJIEKY B pacTBOpax.

MNMoBeneHne MakpoMonekyn B pacTeopax. HabyxaHune kak CBOWCTBO B3aUMOLENCTBMS BbICOKOMONEKYNSPHOIO
COEOVHEHNS C PacTBOPUTENEM. TEPMOAMHAMUYECKNA KPUTEPUIA PACTBOPUMOCTY 1 [OKA3ATENBCTBO
TEPMOONHAMMNYECKOV PaBHOBECHOCTM pacTBOPOB. da3oBble AMarpaMmbl CUCTEM NONMMEP-pacTBopuTenb. Kputnyeckme
TeMnepaTtypbl PacTBOPEHMSI.

Tema 15. Ocob6eHHOCTH NpoLecca pacTBOpeHUs nonuMepoB. OrpaHUYeHHOe U HeorpaHU4eHHoe HabyxaHue.
Mnactucpukaums.

OcobeHHOCTU npoLiecca pacTBopeHus nonumepos. OrpaHnyeHHoe 1 HeorpaHudeHHoe HabyxaHwve. MnacTudoukaums.
PacTteopbl pasbaBneHHble, CpefHein KOHLEHTPaLUWUK, KOHLEHTPUPOoBaHHbIe U renn. CXOACTBO 1 pasnnyns Mexay
KOHLIEHTPUPOBaHHbIMU pacTBopamu 1 rensimi. CTpyKTypa KOHLEHTPUPOBaHHLIX pacTBOPOB W reneii. CBoicTBa reneii.

Tema 16. Kpatkue npencrasneHusi 0 Teopum pactesopos dnopu-XarrmHca.

KpaTkue npencrasneHus o teopvn pactsopoB dnopu-XarruHca. TepMoAMHaMU4ecKoe NoBefeHNe MakpoMOeKyn B
pacTBope. YpaBHEHNE COCTOSIHMSI MonuMepa B pacteope. BTopoii BupranbHbIi KoagoprumeHT. TeTa - Temneparypa 1
TeTa - COCTOsIHVME pacTBopa nonvmepa. PasbaaBneHHble, NoNyKOHLEHTPUPOBAHHbIE N KOHLIEHTPUPOBaHHbIE PacTBOpbI
nonumMepoB

Tema 17. OcmoMeTpusi pacTBOPOB NOIMMEPOB Kak MeTo , onpeneneHus CpeaHeYMCcnoBbiX MONEKYNSIPHbIX Macc.

OcMOMeTpUst pacTBOPOB NMONMMEPOB Kak METOL ONPeLENeHs CPeLHEYNCIOBBIX MONEKYNSPHbIX Macc. PaccesHue
SMEKTPOMAarH1THbIX BOMH pacTBopaMu Makpomonekyn. CBeTopaccesiHne Kak MeTon onpeneneHust cpeaHeMaccoBoi
MOMEKYNSIPHON Macchl 1 pa3MePOB MAKPOMONEKy. TEOPETUHECKUE OCHOBbI TYPBMANMETPUYECKOrO ONPeaeneHus
MONEKY/SIPHOM Macchbl 1 POPMbI MOSIMMEPOB.

Tema 18. l'mapoaonHaMmnyeckmne CBOMCTBa MaKpoOMOJIeKyN U MX OCOOEHHOCTM MO CPaBHEHUIO C pacTBoOpaMm
HU3KOMOJMNEKYNSIPHbIX BELLLECTB.

rI/I}II,pO,EI,I/IHaMI/lLIeCKI/Ie CBOWCTBa MakpoMonekyn un nx 0COBEHHOCTU Mo CpaBHeHUto C pacTeBopaMm HU3KOMONEKYNAPHbIX
BelleCTB. A6COJ'IPOTHa9I, OTHOCUTEeNbHaA, yoenbHasa, npuseneHHas n xapakrepuctnyeckas Ba3KOCTb. CBsa3b
XapaKTepMCTquCKOM BA3KOCTWN C MOHeKyﬂHpHOVI maccom n (pOpMOI7I MOneKynbl BbICOKOMONEKYNAPHOIro CoeanHeHus.

Tema 19. MonumepHbie Tena. AMopcbHbIe nonvMMepsl.

MonumMepHbie Tena. AMopdoHble nonuMepsl. Moaens MonekynspHoi opraHv3auum amopgoHoro nonvumepa. CeoricTea
aMopPHbIX MONMMEPOB. Tpy PN3NYECKMX COCTOSHUS. PenakcaloHHble sBneHus B nonumepax. CteknoobpasHoe
cocTosiHve. BbiHyxaeHHas anacTuiHocTb. PopMoBaHWE U3nenuii N3 NONMMEPOB B PEXIMME BbIHYX AEHHOM
3N1aCTUYHOCTW.
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Tema 20. Boicokoanactuyeckoe coctosiHue. Baskotekyuee cocTosiHue.

Bbicokoanactnyeckoe coctosiHue. TepMoanHamMmka v MONEKYNSIPHbI MEXaHN3M BbICOKO3M1ACTUYECKUX AedhopMaLnii.
BsizkoTekyyee cocTosiHue. MexaHn3m BS3KOro TeYeHNs. 3aBUCUMOCTb TEMMEPATYPbl TEKYHECTU OT MONEKYNSIPHOM
Maccbl. 3aBNCKMMOCTb BS3KOCTM pacrniasa OT TeMnepaTypbl U MONEKYNSPHOW Macchbl. Anactomepbl. Cnocobbl
nnacTmgpmkaumm noaMMepoB.

Tema 21. Kpucrannuyeckoe chasoBoe COCTOsIHUE NOIMMEPOB.

Kpuctannuyeckoe ha3oBoe COCTOsHIUE NonMepoB. Heobxoaumble yCnoBmsi Ans CywecTBoBaHUS nonumepa B
KPUCTaNINYECKOM COCTOSIHUM. Turbl HAAMOMNEKYNSPHbIX CTPYKTYP NonMMepoB. TemnepaTypa KpucTannnsaumm un
Temnepartypa nnasneHusi. CBOIMCTBA KPUCTANMYECKUX NonumMepos. CTerneHb KPUCTaNNNYHOCTY BbICOKOMONEKYNSIPHBIX
coeauHeHW. oakTopbl, onpeaensiollne coaepXxaHne aMopdHbIX N KPUCTANIUYECKMX YHacTKOB.

Tema 22. XKupxkokpucraninyeckoe cocTosiHue rnonvMepos.

XKunpakokpurcTannuyeckoe CoCTosiHME NonnmMepoB. Tunbl Me3odhas. MprHLMMbLI peanm3aumm XunKoKpucTaninyeckoro
COCTOSIHMSI MONMMEPOB. HanonHeHHbIe N apMUPOBaHHbIE NonMMepbl. OTaenbHbIE NPeaCcTaBUTENN NONNMEPOB -
NMPUPOLHbIE, NCKYCCTBEHHBIE U CUHTETUYECKIME NONUMephI. [ponemMbl 3KONOrMYECKOro COCTOSIHUS, CBA3aHHbIE C
pacnpocTpaHeHNEM CUHTETUHECKUX NONMEpPOoB. briopasnaraemele nonumepsi.

Tema 23. MeToobl CUHTE3a BbICOKOMOJIEKYNSIPHBIX CO€ AMHEHWUI: NOIMMEpPU3aLLusl, NONIMKOHAeHcaLms
MeToabl CMHTE3a BbICOKOMONEKYNAPHbLIX COEAVHEHWIA: nonuMepnsaumns, nonnkoHaeHcauus (CemmnHap)
1 TepMmognHamuka nonmmepmsaLmu.

2 Nenb-appekT. OMyNbCMOHHAs NoANMepM3auns.

3. KBasuxuByuwas cBoboaHo-panmkansHas nonumepmaaums (NMP, ATRP, RAFT)

4. OCHOBHbIE 3aKOHOMEPHOCTM CTyneH4YaTon nonumepusaummn. BnnsHmne cootHoweHns
MOHOMEPOB 1 rNyOVHbI NPeBPaLLEHNs HA MONEKYNSIPHbIA BEC NMONMKOHAEHCALMOHHbIX
non“Mepos.

5. OcobeHHOCTM KaTUOHHOM NoNMMepM3aLmmn, MOHOMEPbI 1 KaTannaaTopbl Ans ee NPOBEeAEHUS.
BnunsHue nonspHoctu cpenbl. KuHetrka npouecca 1 MonekynsipHo-MaccoBoe pacnpeneneHve
NPOLYKTOB peakLmu.

6. PaBHoBecHas nonnkoHaeHcauus. KnHetuka paBHOBECHOW NONNKOHAEHCALMWN, MONEKYNSAPHbIE
XapakTepUCTUKN NPOOYKTOB peakLmm.

7. Npouecc Lurnepa-HatTta. KatanusaTopbl, MEXaHN3M, CTEPEOXUMUYECKNE 0COBEHHOCTM.

8. OCHOBHbIE 3aKOHOMEPHOCTM CTyMeHYaTon nonMmepusaummn. BnnsHmne cootHowweHns
MOHOMEPOB 1 rNyOVHbI NPEBPALLEHNS HA MONEKYNSPHbIA BEC NMONMKOHAEHCALMOHHbIX
non“MepoB.

9. OCOBEHHOCTM aHNOHHOW NONMMEPM3aLIN, MOHOMEPBI 1 KaTanm3aTtopbl A1 ee NPoBeLEHMSI.
Oc06eHHOCTU MHULIMMPOBAHNS aHUOH-PaAVKanbHbIMU MHULMATOPaMM.

10. NcTnHHO MexdbasHas 1 aMynbCMOHHAs nonvkoHaeHcauns. Katanmaatopbl MexgasHoro
nepeHoca. MexaHnam mMexdpasHoro katanusa. OcobeHHOCTY MexXda3Ho NONMKOHAEH CALNN.
11. KnHeTrka cBob0AHO-paankanbHoi nonmMepuaaumu. YpasHernve Maiio.

Tema 24. Cnocobbl NpoBeaeHUs NoMMepusaummn. AMyNbCMOHHas NoMMepU3auus MeTunIMeTaKkpunara
Cnocobbl NpoBefeHUs MONMMepPM3aLmm. OMyNbCMOHHAS NONMMEPU3aLUns MeTUNMeTakpunara.

PanvkanbHas nonuMmepusaumst BuI LenHol nonumepmaaunm. MoHomepsl , uHuumaTopsl anst PI, ycnosus, ctanum
npolecca, LOCTOVHCTBA pafuKaNbHOM nonMMepusaumn. BnusHue akTopoB Ha CKOPOCTb U MONEKYNSIPHYIO Maccy npu
paaukanbHoi nonumepusaumnu. OCHOBHbIE MOHSATUAS U ONpPefeneHns B XMW U (on3nKe NonMMepoB (MOHOMeEp,
MOHOMEepHOe 3BEHO, NoNMMepn3aLus, CononMepmaaLns, NoMKoHIeHcaUms, CTeneHb NoAMMepuaaunmn, MonekynspHas
Macca, MakpoMonekyna, noaMMepaHanorv u ap.)

Tema 25. CycneH3noHHas nonumepu3sauus 6ytuiMetakpunara
CycneHaunoHHas nonumepuaaums bytunmetakpunara.

OTnnunTenbHble 0cobeHHOCTU NonMMepoB. MNprpoaHbIe, UCKYCCTBEHHbBIE 1 CUHTETMYECKUE nonumepbl. Cnocod
MoNy4eHnst NICKYCCTBEHHbIX NMONMMEPOB, B TOM YMCNE HA OCHOBE LIeNT0N03bl. 3aKOHOMEPHOCTW LiENHOM nonnmepmnsaumnm
(TepMoOMHaMmM4eckne N KMHeTUYECKMe yCnoBns, MOHOMEPbI, MEXaHN3M, CTaaun.)

Tema 26. KnHetuka pagukanbHOM NnonuMepu3aumm meTwiMetakpunara B 6/1oke
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KnHeTnka pa,uMKaanon nonnMepunsaunm MeTunMeTakpunara B 6noke

PanvkanbHas nonumepusaums . MoHOMepbI, YCNOBWS NMPOTEKAHUS, MEXAHU3M, BIUsiOLWME dhakTopbl. BeiBog
KMHETNYECKOr0 YpaBHEHNS, ONCBIBAKOWETO CKOPOCTb PaaukanbHoi nonumepusaumy. Cononumepnsaums.
CraTtncTnyeckue, perynsipHble 1 6noyHble cononumMepsl. KuHetuka cononnumepumsaumu.

Tema 27. I'Ionyqel-wle nonuacoupa NMHENHOro CTPOEeHNA Ha OCHOBE OBYXOCHOBHOM KUCNOTbI U AU3TUNEHINTUKONS.

I'Ionyqul/le nonuadompa NMHERHoro CTpOEeHNA Ha OCHOBE ,D,ByXOCHOBHOIZ KWUCNOTbl N AN3TUNEHTNTNKONA. Onpeu,eneHVle
KUHETUNYeCKnxX n TepMoanHaMmnyecknx napameTpos peakuyunn.

MonukoHoeHcaumsi, eé BuAbl U OTIMYKS OT LenHon nonmMepusaumu. MoHoMepbl nonukoHaeHcauun. daktopsi,
BUSIOLLME HA MONEKYNSIPHYIO MACCY MPU MONMKOHAEeHcaUmMu. TpexmepHas NoNMKOHAeHcauns (MOHOMEpLI, NMPUMepBI
TPEXMEPHO NONMKOHAEHCALMN, OCOBEHHOCTV TPEXMEPHOW NMONNKOHAEHCALMN).

Tema 28. I'Iepeocax.u.eHue CUHTEe3UpOoBaHHbIX MOIMMEPOB, NpUroToe/sieHUe pacTBopoOB. I'Ionvu:l,wcnepcuocrb
nonnmepos.

I'Iepeocax,u,eHl/le CUHTEe3npoBaHHbIX NONNMEPOB, NPUroTOBIEHNE PACTBOPOB. nOJ'II/I,EI,I/ICI'IepCHOCTb nonnmepos. OueHka
nonnoncnepcHOCT nonnMeTunMeTakpunara Metooom Typ6|/|,u|/|MeTpv|quKoro TUTPOBaHUA. OcobeHHoCcTH MOﬂeKyﬂﬂpHOM
MaccCbl NONIMMEPOB. MeToabl CppaKLI,I/IOHI/IpOBaHMFI n MeTonbl onpeneneHns MOJ'IeKyJ'IﬂpHOIZ MaccCbl NONIMMEPOB. OueHka
HEeoQHOPOAHOCTM nonnMepoB Nno MOHGKynﬂpHOVI macce

Tema 29. MonekynsipHble Maccbl NOJIMMEPOB, METOAbl OnpeaeneHus.

I'IepeocaxneHme CNHTE3npPOoBaHHbIX NMOJIMMEPOB, NMPUroTOoB/IEHNE PAaCTBOPOB. |_|OJ'II/I,D,I/ICI'IepCHOCTb nonnMmepos. OueHka
nonnaoncnepcHOCTN nonnMeTunnMeTakpunara MeTogom Typ6I/IJJ,I/IMeTpI/I‘-IGCKOFO TUTPOBAHNA. Me)KMOﬂeKYHSIpHOG
B3aMMoOAencTene B nonumMepax, ero Buabl, UHTEHCUBHOCTb N 0aKTOpPbI, BIUAIOWNE HA MEXMONEKYNAPHbIE
B3aumogerictena. Koreams n agresuns

Tewma 30. MonnanekTponuThbl.

CemuHap no temam:

1. CpegHeumcnoBas n cpegHeBecoBas MONEKYNSPHbIE MAcChl, MONMMANCNEPCHOCTb.

2. Buabl pedhopmauun (pactsaxeHune, CABUr, BCECTOPOHHee cxaTtune). CBA3b Mexay Moaynsmu
YyNpyrocti Npv pasnuyHbIx BUAax gegopmaumm.

3. JdedopmaunoHHO-NPOYHOCTHLIE CBOMCTBA nonnmepa. Moaenun BA3KOynpyroro noBeaeHns
nonumepa npu ero 4eoopMmMpoBaHUM ¢ MOCTOSAHHON CKOPOCTbIO.

4. OnpeneneHne nonuMepa 1 cnocobbl knaccudomkalmm noaMmMepos.

5. 3akoH HbtoToHa-CTokca. BnnsHne MonekynspHoro Beca Ha BA3KOCTb pacnnasa nonnuMepa.
6. MonekynsipHas Macca nonvmepa v pacnpegeneHme no MonekynsapHbIM Maccam B nonumepe.
MpakTnyeckoe 3Ha4YEeHNE MONEKYNSPHO Macchl MonuMepa.

7. CteknoobpasHoe 1 BbICOKO3NACTNYECKOE COCTOSIHMSA nonumepa. Temnepartypa CTEKIOBaHMS.
BnnsiHne cTpykTypHbIX NapamMeTpoBs NofvMMmepa Ha ero Temnepartypy CTeknoBaHus.

8. KpuctannnyHocTtb nonumepa v Temneparypa nnaesneHus. BnmsHme CTpykTypHbIX napameTpos
nonvmepa Ha ero Temnepatypy nnaenexHms. CBssb MeXy TeMnepaTypoi CTeKNoBaHWs 1
Temneparypon nnaeBneHns nonuMepa.

9. MexaHuyeckue cBOMCTBa NONUMEPOB - onpeneneHne. OCoBEHHOCTU fuarpamm HarnpsiXeHve-
nedbhopmaums nonuMepa npy PacTaxXeHuu.

10. MNoHaTre BaskoynpyrocTh. MoHATNE naeanbHO yNpyroro 1 ngeanbHO BA3KOro 31€MEHTOB.
YpaeHeHus 'yka n HototoHa-Ctokca.

Tema 31. I'Ionuanel('rponmbl. Onpe.u.enel-me KOHCTaHT guccouuauumum nosiMkKMcnoTtbl 1 MOHOMEpPHOro aHasnora
MeToaoMm NnoTeHUUoOMeTpn4eCckoro TUTpoBaHuA.

MonuanekTponuTbl. OnpeneneHne KOHCTaHT Anccoumaumm NoIMKMCIOTEl U MOHOMEPHOTO aHanora MeToaom
NoTEHUMOMETPUYEecKoro TuTpoeaHmnst. OLeHka ruapoaMHaMn4YecKrx CBOMCTB NONM3NEeKTPONNTa B 3aBUCUMOCTU OT
nameHeHusi pH cpenbl. TUMbl NONN3NEKTPONMTOB, CTPYKTYPHbIE (DParMeHThl, onpenensiowme oTHeCeHe
BbICOKOMONEKYNSIPHOr0 COEAMHEHMUS K OAHOMY U3 TWUMOB MONM3NEKTPONNTOB.

Tema 32. TutpoBaHue NONNAKPUIIOBON KUCNOTbI B MPUCYTCTBUM HU3KOMOJIEKYNIAPHOrO 3/1EKTPOSnTA.
OnpepeneHne rnapoaMHaMMyecKmx xapakTepucTMk pacTsopa B npoLecce TUTPOBaHUS.
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TutpoBaHue NONNaKpPUIOBO KUCNOTbI B MPUCYTCTBMM HU3KOMONEKYNSPHOro anekTponuta. OnpeneneHve
rMOpPOONHAMUYECKUX XapakTepUCTUK pacTeopa B npouecce tutposaHms. 3. CTpykTypa nonnmepos. COBOKYNHOCTb
XapaKkTepUCTUK, HEOOXOAMMBIX NS ONUCAHUS CTPYKTYPbI NONMMEPOB. XMMUYeckas npupoaa 1 KoHgurypawums
Makpomonekyn. OTnuyne NoNUMePHoO KoHdopmaLuun "knybok" 0T KoHghopmaumm "rnobyna”

Tema 33. OnpeneneHne N303NeKTPUYECKON TOYKM nonmamcponuta (XkenarmHa).
OnpepeneHne n303neKTpUHecKor TO4KM nonMamgonnta (XxenatunHa).

PacTtBopbl nonumepoB. MexaHnam pacTBopeHus, Bubl HabyxaHusi, 0COBEHHOCTU 1 NPUMeHeHWe pa3baBneHHbIX
pacTBOpOB nonnMepos. lNnactudgukauuns nonMmepos. 3awmTa NoIMMeEPOB OT PasNNYHbIX BUAOB OECTPYKLMN.
CrtabunnsaTopbl, aHTUOKCMOAHTbI, "aHepreTudeckue rybkn", Yd-abcopbepbl. MHrmbutopsl. Mprumepbl 1 MEXaHW3M KX
nencTeus.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAYIH0)

CamocTtosiTenbHas paboTta obyyatowmxcsl BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCLUUMAWHDI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BPEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnutaT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHWN 1 0TPabOTKY YMEHUIA N HABLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowWmXCs PernaMmeHTpyeTcs HOPMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aumm 1 oCyLecTBIEHNS 0Dpa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeAEeHUIA"

YcTaB theaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeH s
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEeHO4YHble MaTepualsibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B ¢hoHLe OUEeHOYHbBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM pedynbTatam 0by4eHus Mo SUCUUNMHe (MoLynio);

- KPUTEPUM OLLEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLEHKYM MO AMCUMNNHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHVEe oucUMNAUHBI (MOSYNS) NPeLNnonaraeT 3y4eHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyaloWwmuMcs B OOHOM U3 BYX BAPUAHTOB (Mb0 B 060MX N3 HKX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe 6UBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Jlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoii.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

nonesHole ccbinkm - hitp://old.kpfu.ru/f7/index.php?id=15

YyebHble MaTepuansl no xumun BMC - http://www.chem.msu.ru/rus/teaching/vms.html

yuebHble nocobus - http://old.kpfu.ru/f7/index.php?id=9

aneKkTpoHHas 6ubnunoteyHas cuctema - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4036
9NeKkTpoHHas bubnmoteyHas cuctema - http://e.lanbook.com/view/book/10123/

aneKkTpoHHas 6ubnunoteyHas cuctema - http://e.lanbook.com/books/element.php?pl1_id=5842

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauuyeckme peKoMeHpaumm

nekumnu HeobxonuMblil 0nsi yCBOEHWS MaTepuan COaepXnTcs 1 B yuebHuKax, KHurax, ctatbsx. MNopoi
BO3HMKAET HEOBXOLMMOCTb NPUBNEKATb NHPOPMALIMOHHBIE PECYPCHI VIHTEPHET.

Cuctema By30BCKOro 0by4eHuUsi nofpasyMeBaeT 3HAUNTENbHO OOMbLLYI0 CaMOCTOSTENBHOCTb
06yyatowWwmxcs B NNaHNPOBAHUM U OpraHnM3aLumm CBoel AesTENbHOCTY.

MeToaunyeckne pekoMeHaaLmMmM K KOHCNEKTUPOBAHUIO HAY4YHOrO U y4ebHO-METOAMYECKOro Matepuana
Mpv NOAroTOBKE KOHCMEKTA CTYLEHTY HEOHX0AMMO:

1. OnpegenuTb Lenb paboTbl.

2. O3HaKkoMmnTCS C Matepmanom, NOHOCTbIO NPOYUTAB ero TEKCT.

3. CocTaBnTb NnaH, COOTHOCS €ro C 3a0aHHOW TEMO 1 Lenbio paboThbl.

4. Onpenenutb YacTn TeKCTa, COOTHOCALWMECS C MyHKTaMn NnaHa, v BblOENUTb UX.

5. 3akoHcnekTMpoBaTtb MaTepuan B COOTBETCTBUM C MyHKTaMW nnaHa.

6. OKOH4YaTenbHO OPOPMUTL KOHCMEKT (B MMCbMEHHOM WA 3NEKTPOHHOM BUAE), yKas3as aBTopa,
HasBaHve cTaTby, Ha3BaHWe OCHOBHOIO NCTOYHKKA, OTKYOa B3SAT MaTepuas, MECTO N3OaHus, rof
BbIXO4a B Nneyartb.

npaktudeckue | MNpakTrnyeckas pabota NPoBOASTCS NOCNe NEKLWA, U HOCSAT pasbsacHALWMIA, oboblatownii n
3aHATUS 3akpennsownii xapaktep. OHM MOTYT NPOBOAUTLCS HE TONMBKO B ayAUTOPUW, HO 1 3a Npeaenamu

y4ebHoro 3aBeneHums.

B xone npaktuieckux paboT CTyaeHTbl BOCMPMHUMAIOT 1 OCMbICIIMBAIOT HOBbIV y4ebHbIn MaTepuar.

MpakTnyeckune 3aHATUSA HOCST CUCTEMATUYECKUIA XapakTep, PerynsipHo cneays 3a Kaxaow nekumen

UK OBYMS-TPEMS NEKLIUSIMUA.

MpakTuyeckne paboThl BLINOMHATCS COrNacHO rpadorky y4ebHoro npoLecca u caMoCToATENbHOM

pPaboTbl CTYAEHTOB MO OMCLMMANHAM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHble| MeToanyeckne pekomeHnaumm no BeiNONHEHWIO nabopaTopHbIx paboT

paboThbl NabopatopHas paboTa - 3T0 NpoBeLeHWe CTyAeHTaMn NO 3a4aHNI0 NpenoaaBatens unm no
WHCTPYKLUMM OMbITOB C UCMONb30BaHNEM NPUBopoB, MPUMEHEHNEM UHCTPYMEHTOB 1 ApYrX
TEXHUYECKMX MPUCNOCOBNEHNIA, T.€. 3TO N3yHeHUE Kaknx-nmbo 06 bEKTOB, SBNEHWI C MOMOLLbIO
cneumansHoro 06opyLoBaHus.
NabopaTtopHble paboThbl BEIMONHAOTCS COrNACcHO rpadnky y4ebHOro npoLecca 1 CaMoCTOSTENbHOM
paboTbl CTyOEHTOB MO AmcuunnmHam. Mpu aTom cobnofaeTcs NPUHLMN MHAUBUAYANbHOIO
BbINONHEHNS paboT.
Kax bl cTyneHT BegeT pabouyyto TeTpaib, 0pOpMIEHNE KOTOPO SOMKXHO 0TBEYaTh TPebOOBaHMSAM,
OCHOBHbIE U3 KOTOPbIX Cneayowue:
- Ha TUTYNIBHOM NIUCTE YKa3bIBAIOT NPeAMET, KypC, rpynmny, NoArpynny, (oaMmmuimio, MMsi, 0TYECTBO
CTyAEHTA; Kaxayto paboTy HyMEPYIOT B COOTBETCTBUM C METOANYECKMY yKa3aHUSIMU, yKa3blBaloT
[aTy BbINONHEHNS pPaboThbl;
- NMOJIHOCTbIO 3aNNChIBAIOT Ha3BaHMeE PaboThl, LeNb 1 NPUHLMAN METOAA, KPATKO XapakTepuayoT X0
9KCMEeprMEHTa U 06 bEKT NCCNENOBAHUS;
- NPV HEOBXOAMMOCTMN MPUBOAAT PUCYHOK YCTAHOBKM; pe3ynbTaThbl OMNbITOB (OUKCUPYIOT B BUAE
PUCYHKOB C 06513aTe€NbHbIMU NOAMNUCSMU K HUM, @ TakXe Tabnuubl Av OnMcbIBaOT CIOBECHO
(xapakTep ochopMneHns paboTbl 06bIYHO yKa3aH B METOAMYECKMX YKA3AHUSX K CAMOCTOSTENbHBIM
pabotam);
- B KOHLe Kaxaoli paboTbl AenatT BbIBOA UK 3aK/UEHWe, KOTopble 06CyXaaoTcs nNpyu NoABeAeHUN
NTOrOB 3aHATUS.
Bce nepBuyHbIE 3anvcK HEOOX0AUMO nenath B TETPALM MO X04y SKCMNepUMeEHTa.
MpoBeneHune nabopatopHbix paboT BkOYaAET B cebsi cnepytowme atans:
- NOCTAHOBKY TEMbl 3aHATUIA 1 onpeneneHne 3anady nabopaTopHoi paboTol;
- onpepneneHue nopsiaka nabopatopHol paboTbl AN OTAENbHbBIX €€ 3TaroB;
- HENOCPEACTBEHHOE BbINONHEHNE NabopaToOPHO/MPaKTUYECKO PaboThl CTYAEHTaMU 1 KOHTPOMb 3a
XO[0M 3aHATUIA 1 cobnoaeHneM TexHUK 6e30nacHOCTY;
- NofiBeaeHne NToros nabopatopHoii paboTsbl 1 POPMYNMPOBAHNE OCHOBHbLIX BbIBOLOB.
Mpw noaroToBke Kk NabopaTopHbIM 3aHATUSAM HEOBX0AUMO 3apaHee U3yYnTb METOAMYECKME
pekoMeHaaLun no ero npoeefeHnio. Ob6paTMTb BHUMaHUE Ha LieNlb 3aHATUS, HA OCHOBHbIE BOMPOCHI
LLNSi NOArOTOBKM K 3aHATWIO, HA COAEPXaHNe TEMbl 3aHATUSI.
NabopaTopHoe 3aHATUE NPOXOAUT B BULE Auanora - pasbopa OCHOBHbLIX BOMPOCOB TeMbl. Takxe
nabopaTopHoe 3aHATME MOXET NPOXOAMTL B BUAE NOKA3a Npe3eHTauunii, [eMOHCTPATUBHOIO
martepuana (B 4aCTHOCTU NnakaToB, CnaiiioB), KOTOpble CONpPoBOXAaoTCs beceno npenonasarens
CO CTyLeHTamu.
K nabopatopHbiM paboTam CTy[EeHT [ONYCKAETCS TOMbKO NOCNE MHCTPYKTaxa no TEXHWKE
6e3onacHocTu. [MonoxeHust TexHUK 6e30MacHOCTU U3NOXEHbI B MHCTPYKLMSAX, KOTOPbIE LOMXHbI
HaxoauTbCS Ha BUOHOM MecTe B naboparopuu.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | MisydeHne TeopeTnyeckoi YacT QUCLMIIIMH NPU3BaHO He TONMbKO YrnybuTb 1 3aKpennTb 3HaHWS,
TenbHasi MONy4yeHHbIe Ha ayaUTOPHBIX 3aHATUSIX, HO U CMOCOBCTBOBATL PA3BUTUIO Y CTYAEHTOB TBOPYECKMX
pabota HaBbIKOB, MHULIMATVBbI 1 OPraHn30BaTb CBOE BPEMSI.

CamocTosiTenbHasi pabota npv n3y4eHnn SUCLWMIVH BKITIOYaeT:

- YTEHWEe CTyAEeHTaMn PeKOMEHA0BAHHOW NUTEPATYPbI U YCBOEHME TEOPETUYECKOro Matepuana

LNCUNNNHBI;

- 3HAaKOMCTBO C VIHTepHeT-NCTOYHMKaMM;

- MOArOTOBKY K PasfnyHbiM popMaM KOHTPONS (TECTbl, KOHTPO/bHbIE PaboTbl, KONNOKBUYMbI);

- MOArOTOBKY U HanucaHue pedpeparos;

- BbIMOMHEHNE KOHTPONbHbIX PaborT;

- MOArOTOBKY OTBETOB HA BOMPOCHI MO Pas3NnyHbIM TEMaM OMCUMNVHGI B TOW NOCeNoBaTeNbHOCTM, B

KaKoi OHW NpeacTaBneHbI.

MnaHnpoBaHWe BPeMeEHU, HEOBXOAMMOro Ha U3yYeHre OMCLUMVH, CTYAEHTaM fyJle BCero

OCYLLECTBNATb BECb CEMECTP, NpeaycMaTpuBasi Npu 3TOM perynsipHoe NoBTOPEHVEe Matepuana.

Matepuan, 3aKOHCMNEKTMPOBAHHbIA Ha NEKLUSX, He0BX0AMMO perynsipHo npopabatbiBaThb 1

LOMOJHSITE CBEAEHUAMU U3 OPYTUX UCTOYHWMKOB NMTEPATYPbl, NPEeACTABNEHHbIX HE TOMbKO B

nporpamme OUCUMMVHBI, HO 1 B MEPUOANYECKUX N3AHUSX.

Mpwv N3y4eHUn OMCUMNVHBI CHa4Yana HeobxoAMMO Mo Kax 4oV TEMe MPoYnTaTh PEKOMEHA0BAHHYIO

nMTepaTypy 1 COCTaBUTb KPaTKU KOHCMEKT OCHOBHbIX MOSIOXEHWA, TEPMUHOB, CBeAEHUA, Tpebyowmnx

3aMoMVHaHVs U SBNSIIOLLMXCS OCHOBOMOMAraolwyMmn B 3TOM TeMe L/1s1 OCBOEHUS MOCNeayoWmX Tem

Kypca. [lns pacwmnpeHns 3HaHns no AUCLMMIMHE PEKOMEHLYETCS UCNONb30BaTh VIHTepHET-pecypchl;

MPOBOAWTL MOUCKM B PA3NNYHbIX CUCTEMAX 1 UCMOMb30BATh MaTepualbl CaiToB, PEKOMEHJOBaHHbIX

npenogaeatenem.

Mpw BBINOMHEHNW camocTosTENbHONM paboThl MO HanMcaHuo pedpepara CTyaeHTY HeobX04MMO:

npoYMTaTh TEOPETMHECKUI MaTepran B pEKOMEHO0BaHHOM nTepaTtype, NeproanYeckux n3naHusx,

Ha VIHTepHeT-caiTax; TBopyeckn nepepaboTaTb M3y4eHHbI MaTepvan 1 NpeacTaBuTb €ro Ans otyeta

B hopMe pedpepaTta, NpounIlCTPUPOBaB CXeMamm, amarpaMmami, ooTorpagousaMn U pucyHKamu.

TekcTbl KOHTPO/bHBIX PAaboT U pedoepaToB AONMXHbI ObITh U3NOXEHbBI BHSTHO, MPOCTLIM U SICHBIM

A3bIKOM.

Mpwn oTBETE Ha 3K3aMeHe HeobXoAMMO: NPOAYMaTh 1 HYETKO U3NOXNUTL MaTepwan; AaTb onpeneneHve

OCHOBHBbIX MOHATUIA; AaTb KPaTKOE ONvcaHue SIBNEHNIA; NpuBecTy npuMepsl. OTBET cneayeTt

UNNIOCTPUPOBATb CXEMaM, PUCYHKaMK 1 rpacprikamm.

3K3ameH Ok3ameH ? NpoBEPOYHOE MCMbITAHME MO KaKoMy-H1BYnb yiebHOMy npeameTy4. 910 cBoeobpasHbI
?BeHeL?, KOHeYHas oopmMa U3y4eHUs onpeneneHHon ANCUNMIVHBI, MEXaHN3M BbISIBNEHNS U OLLEHKM
pe3ynbtaTtos yuebHOro npouecca.

Llenb ak3ameHa ? 3aBepWwinTb KYPC N3Yy4EeHUS KOHKPETHOW AUCLMUMIUHDI, OLEHUTb YPOBEHb
MONYYEHHBIX CTYLEHTOM 3HAHUIA.

TeM caMbIM 3K3aMeHbl COLECTBYIOT PELEHWIO IMABHON 3a4a4m BbiCWero 0bpasoBaHns ? NoaroToBke
KBanmuLMpoBaHHbIX CMELNANUCTOB.

OCHOBHbIMK CDYHKLI,I/IFIMI/I 9K3aMeHOB ABNAK0TCA 06yqarou4a;|, oLeHmBawuwas n socnutatenbHas.

ObyualolLee 3HaYeHVE 9K3AMEHOB COCTOWT B TOM, 4TO CTYAEHT B NMeproL 9K3aMeHaLMOHHO Ceccrm
BHOBb 00OpallaeTcs K NpoiaeHHOMY y4ebHOMy MaTepuarny, NepeynTbiBaeT KOHCNEKT NEKLUUIA, YHEBHUK,
VHbIE UCTOYHUKM NHGPOPMaumMn. OH He TONbKO MOBTOPSIET 1 3aKPENNSET NOMy4YEHHbIE 3HAHWSI, HO U
rnosly4aeT HoBble. VIMEHHO BO BpeMsi MOAFOTOBKM K 3K3aMeHaM ?cTapble? 3HaHus 06obwatoTtcs 1
NepeBOaSTCS HA KAYECTBEHHO HOBbIA YPOBEHb ? HA YPOBEHb CUCTEMbI KaK YNOPS,A0YEHHO
COBOKYMHOCTM AaHHbIX. MpaBuibHas NOAroTOBKA K 9K3aMeEHY NMO3BOMSIET MOHATb NOrMKY BCETO
npenmeta B LenoM. HoBble 3HaHWS CTYAEHT NONYYaET HE TOMbKO M3 NEKUMIA 1 CEMUHAPCKUX 3aHSTU,
HO 1 B pesynbTaTe CaMOCTOATENbHON PaboThl.

OueHuBaowwas hyHKLMS 9K3aMEHOB 3aK/TIOYAETCS B TOM, YTO OHU HE TOMbKO 0By4atoT, HO U NoABOAAT
MTOMN KaK 3HAHWSIM CTYLOEHTOB (4TO BbIpaXaeTcs B KOHKPETHOW OLIEHKE), Tak U B HEKOTOPOM poae
Bcel y4ebHow paboTe no gaHHoMy npenmeTy. B onpeneneHHol cteneHu
npenojaBaTtenb-9K3aMeHaTop, BbICTaBNSAS OLEHKY CTYEHTY, OLEHMBAET (YACTO CAMOKPUTUYHO) 1
pe3ynbTaTbl CBOEN AeATENbHOCTU. ECnn aKk3aMeHbl NPUHUMAOTCS 06 bEKTUBHO 1 B
nobpoxenatenbHon 06cTaHOBKE, TO OHW, BECCMOPHO, UrpatoT 1 BONbLIYID BOCAMTATENBHYO PONb!
CTUMYNUPYIOT TPyAonobue, NPUHLMANMANBHOCTb, OTBETCTBEHHOE OTHOLEHWE K Leny, pa3BuBatoT
YyBCTBO CMPABEANBOCTM, YBAXEHMWS K HAyKe, BY3y W NPernonaBaTensM.

MonrotoBKy K 9K3aMeHy cneayeT HauMHaTb C NMOBTOPEHUS COOTBETCTBYIOWErO pasaena y4ebHuka,
yuebHbIX Nocobuii MO LaHHOM TEME N KOHCNEKTOB Nekuuii. MNpn oTBeTE Ha 9Kk3aMeHe HEOBXOANMO:
npogymartb 1 YETKO U3NTOXUTb MaTepuas; faTb ornpeneneHmne OCHOBHbIX MOHATUI; AaTb KpaTkoe
onvcaHue saBneHnin; NnpmeecTy npuMmepbl. OTBET cnemyeT UANICTPUPOBaTb CXeMaMu, PUCyHKamm un
rpagovkamu.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbtloTep n NpyHTEp 08 pacnedyaTku pa3nartoyHbix MaTtepuarnos.

MynbTumeouitHas ayoutopums.

KomnbtoTepHsbIi knacc.

CneumnanusmpoBaHHas nabopatopwusi.

12. Cpe.n,cma ajantauumv npenogasaHus auCcUNNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUsITUE NHpopMaLMK 0By4YatoWMMUCS MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Ntoboro HETEKCTOBOrO KOHTEHTA [/1sl ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nnyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNnaBmaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- NPVMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHre AUCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl oby4atollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHus, NPoBeAeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuThl BbINONHEHHbIX paboT,
NpoBeIeHNS TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PYMEHEHNe ONCTAaHUMOHHbBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA ONs OpraHM3aummn OOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHne NPOOONXNTENbHOCTY caaym oby4atolyMcs UHBANUOOM U NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOOONXUTENBHOCTU UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHOW chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXNUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOANMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yyebHbiM nnaHom no crneumanbHoctu: 04.05.01
"dyHpaMeHTanbHasa 1 npuknagHas xumus" 1 cneynanmsaumm "He NpesyCcMoTPeEHo".
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Mporpamma ancumnnnHbl "BeicokomonekynspHble coeanHeHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.13 BbicOKOMONEKYNsipHbIe COeaNHEHNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2018

OcHoBHas nuTeparypa:

1. Cemunkos 0. [l. BeegeHvie B xvMU0 MONMMepPOoB [ANeKTPOHHbIN pecypc] : ydebHoe nocobue / Cemumkos tO. .,
Xunbuos C. @., 3aiues C. [. ? 9nektpoH. aaH. ? CI6. : JlaHb, 2014. ? 223 ¢. ? Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=4036 ? 3arn. ¢ akpaHa.

2.KneHuH B.. BbicokoMonekynsipHble coeMHeHNs: y4ebHuk. - 2-e usg., ucnp.- Cr6.:JMlanb, 2013. - 512 c.
http://e.lanbook.com/books/element.php?pl1_id=5842

3. KynesHes B.H. ,liepwHes B.A. XvmMuns 1 ¢omauka nonuMepos. - 2-e n3g., ucnp.- Cré.:Naxb, 2014. - 368
c.http://e.lanbook.com/books/element.php?pl1_id=51931

JdononHutenbHaa nuteparypa:

1. MonnanekTponuTbl [TEKCT : 9NEKTPOHHbIA Pecypc] : METOANYECKMNE yKasaHns K Kypcy 'BbicokoMonekynspHble
coeauHeHns' / KasaH. roc. yH-T ; [cocT.: gou. A. A. CobaHos, nou. J1. M. BypHaesa, npodp. P. A. Yepkacog] .?
OnekTpoHHble AaHHble (1 pain: 0,97 M6) .? (KasaHb : KasaHckuii doefiepanbHblil yHuBepeuTeT, 2014) .? 3arn. ¢ akpaHa
.? Pexxum goctyna: oTkpbIThIf. http://libweb.kpfu.ru/ebooks/publicat/0-765416.pdf

2. Azapos B.U., bypos A. B., OboneHckas A. B. XuMunsi peBECUHBI U CUHTETUYECKMX NOIUMEPOB. - 2-€ U34., UCNp.-
CI6.:NaHb, 2010. - 624 c. http://e.lanbook.com/books/element.php?pl1_id=4022

3. Cemunikos, tO.[0. BoicokOMONEKYNsipHbIE COEAUHEHNS: y4eb. Ans CTyOEeHTOB By308B, 0byyatowwmxcs no cney. 011000
"Xumus' n HanpasneHuto 510500 Xumus' / H0. 0. Cemuukos.?3-e nsga., ctep..?Mocksa: Akanemus, 2006.7366 c.
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Mporpamma ancumnnnHbl "BeicokomonekynspHble coeanHeHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.13 BbicOKOMONEKYNsipHbIe COeaNHEHNS

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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