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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 oucumnnuHel paspaboTan(a)(u) ooueHT, K.H. (aoueHT) CanuH A.B. (Kadgenpa BbICOKOMONEKYNSPHbIX W
9NEMEHTOOPraHNYeCKNX CoeanHeHniA, Xummdyecknin nHctutyT nm. A.M. Bytneposa), Alexey.Salin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OrnK-1 CnocobeH aHanM3npoBaTh 1 MHTEPNPETMpPoBaTh N 0b6obWwaTb pesynbTaTbl
9KCMEPUMEHTANbHBIX M PACHETHO-TEOPETUYECKNX PABOT XUMUYECKOA
HanpaeneHHOCTH;
Orik-2 CnocobeH NpoBoANTb XUMUYECKNIA 3KCNEPUMEHT C NCMONb30BaHNEM COBPEMEHHOTO

obopynoBaHus, cobntoaas HopMbl TEXHUKM Be30MacHOCTH:

Orik-4 CnocobeH nnaHnpoBaTb paboTbl XMMUYECKOM HanpaBneHHoCcTU, obpabatbiBaThb 1
MHTEPNPETUPOBATL NONYyYEHHbIE PE3y/bTaThl C UCMONb30BAHNEM TEOPETUYECKMX
3HAHWA N NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

OrlK-6 CnocobeH npeacTaBnsTb pe3ynbTaThl NPOecCMoHaNnbHON NesTeNbHOCTM B YCTHOM
N NUCbMEHHOI hopMe B COOTBETCTBUW C HOPMaMU 1 NpaBunamm, NpUHATLIMU B
NpogoeccroHanbHoM coobLiecTse.

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:

0cobeHHOCTH NnoNMMEepPHOro COCToAHNA BelecTBa U CBA3aHHbIe C 3TUM OTNNYNA B (p|/|3|/|qe0|<|/|x, MexaHn4eckunx n
XUMUYECKUX CBOMCTBAX MO CpaBHEHUIO C NPUBbI4YHbIMUA cBoMcTBaMun HNU3KOMONEKYNAPHbIX coeauHeHnn

JonxeH ymeTb:

OpPMEeHTMNPOBATLCA B METO4AX CMHTE3a BbICOKOMOEKYNAPHbIX COeOVHEHWNI, HAX0OUTb CBS3b MexXxnay CTpoeHmnem
nonvMepa u XMMM4yecknmu, ousndeckuMm, MexaHM4eckmmm CBOWCTBAMM 1 BO3MOXHbIMK obnacTsMm NpUMeHeHns

JlonxeH BnageTb:

HEKOTOPbIMA HaBblKaMu pa6OTbI C BbICOKOMONEKynsapHbiIMi coeanHEHNAMN B obnacti cuHTe3a 1 uccnenoBaHns
OCHOBHbIX CBOWCTB nonnmepos

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

ncnonb3oBaTb NOMy4eHHble TeopeTnveCkmne 3HaHNA n yMeHuna ongd npencka3aHus CBOWCTB N3BECTHbIX nonnMepos n
NX KOMNo3nunn, a Takxe Hal'lpaBJ'IeHHOVI paspaéoTKm nonnMepHbIX Matepmnanos C 3a4aHHbIMU CBOMCTBaAMM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.0.13 OucumnanHbl (Mogynn)" OCHOBHOM NPOMPEeCCMOHanbHoM
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U NpUKnagHas xuMusi (AHanuMTMYeckas XuMns)" n OTHOCUTCS
K 00513aTeNbHbIM ONCLMMIMHAM.

OcBauBaeTcs Ha 4 kypce B 7, 8 cemecTpax.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMMHBI COCTaBNSET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 131 4aca(oB), B TOM yucne nekumm - 44 4aca(oB), npaktudeckme 3aHatus - 50 yaca(os),
nabopaTopHbie paboTbl - 36 yaca(oB), KOHTPOb CAMOCTOSITENbHOM paboThl - 1 Yaca(os).

CamocTtositenbHas pabota - 13 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHDI: OTCYTCTBYET B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

4. CopepxaHue auMcLUUNAUHBI (MOOYNS), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI
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Mporpamma ancumnnnHbl "BeicokomonekynspHble coeanHeHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Pa3penbl aucuunivHbl /
mMonyns

CemMecTp

Buaobl n yachbl
KOHTaKTHOW paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie|
paboTbl

CamocTtositenbHas
paborta

Tema 1. Hayka o nonnmepax.

" |OCHOBHbIE NMOHATUS U onpeneneHns.

4

0

Tema 2. MonekynspHo-maccoBble
XxapakTepuCTUKN NONUMEPOB.

2

0

Tema 3. Nonumepusauns.
Knaccudomkaums uenHbix
NoNMMepPU3aLMOHHbIX MPOLECCOB.

Tema 4. VIHnummnposaHve
paavkanbHOW NonnMepusauni.

Tema 5. PocT uenu, peakuMoHHas
CrnocobHOCTb MOHOMEPOB U
paaukanos. Peakuun obpbia Lenw.

Tema 6. KatnoHHas nonumepusawms.

AHNOHHas nonnmepunlauns.

Tema 7. KoopaOnHaUNOHHO-MOHHAS
nonumepusaums B NpUCyTCTBMM
FOMOrEHHbIX N FreTepPOreHHbIX

Katann3atopos. Cononmmepmsauvl;l. .

Tema 8. MNonukoHaoeHcauus.

Tema 9. HepaBHoBecHas
NonMKoHOeHcaums: MexdasHas, B
pacTBope.
LerngpononnkoHoeHcauus,
NonMPEeKoMBUHaLmS.

10.

Tema 10. XuMunyeckume ceoncTea u
XVIMUYECKME NpeBpaLleHmns
nonMMepoB.

11.

Tema 11. XuMuyeckune peakumu,
npuBOASILNE K UBMEHEHUIO CTEMEHN
nonuMepmnsaunm MakpoMonekyrn.

12.

Tema 12. KoHpumrypaunoHHas
KOHdpopmaumMoHHaa nsomepus
MaKpOMOSeKynbl.

13.

Tema 13. CBa3b MeXAay CpeaHUMM
pasmepamun naeanmsnpoBaHHOro
KnybKa U KOHTYPHOW OJIMHOM Lienu.

14.

Tewma 14. lNoBegeHne MakpoMonekyn
B pacTBOpax.

15.

Tema 15. OcobeHHoOCTU Npouecca
pPacTBOPEHMUS NONMMEPOB.
OrpaHunyeHHOe 1 HeorpaHNYeHHoe
HabyxaHue. MNnacTucprkaums.

16.

Tema 16. KpaTtkue npencrasneHms o

Teopuu pactsopos driopu-XarruHca.

17.

Tema 17. OcMoMeTpus pacTBOpOB
MONMMEPOB Kak MeToq, onpeaeneHuns
CpenHEeYNCNOBbIX MONEKYNAPHbIX
macc.

18.

Tema 18. N'mapoanHammyeckue
CBOMCTBA MakpOMONEKYN N nx
0COBEHHOCTM MO CPABHEHMIO C
pacTBOpaMu HU3KOMONEKYNSPHbIX
BELLECTB.

19.

Tema 19. MNMonumepHbie Tena.
AMOpMHbIE NONMMeEpHI.

0

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

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 20. BoicokoanacTnyeckoe
20.|cocTosHMe. BsaskoTekyyee 7 2 0 0 0

COCTOSHUE.

Tema 21. Kpuctannuyeckoe pasosoe
21. COCTOsIHME NONNMEpPOB. 7 2 0 0 0
20 Tema 22. Xunokokpucrtannmyeckoe v 5 0 0 0

‘lcocTositHMe nonumepos.

Tema 23. MeToabl cnHTE3a
23.|BbICOKOMONEKYNAPHbBIX COEANHEHWIA: 8 0 4 0 0
nonMmepusaums, NonnKoH4eHcaums

Tema 24. Cnocobbl npoBefeHns
24.[nonumepuaaunn. IMynbCUOHHAS 8 0 4 4 0
nonuMepusaumsa MetTunMeTakpunara

o5 Tema 25. CycneH3noHHas
‘[nonnmepuzaumnsa bytunmeTtakpunara

Tewma 26. KuHeTtuka paaukanbHom
26.[nonumepusaunn MmetTunmeTakpunara 8 0 4 4 0
B 6noke

Tema 27. NonyyeHne nonnadpupa

57 NIMHENHOrO CTPOEHNS Ha OCHOBE
'[BYXOCHOBHOW KMCNOTbI U

ONSTUNEHTNNKONS.

Tema 28. lNepeocaxneHve
CUHTE3NpPOBAHHbIX NOJIMMEPOB,

28. MPWUroToB/IEHNE PACTBOPOB. 8 0 4 4 0

|-|OJ'IVI,£|,I/ICI'IepCHOCTb nonnmepos.

o9 Tema 29. MonekynsipHble Maccbl
‘[nonumepos, MeTobl OnpeaeneHns.

30.[Tema 30. MNonnanekTponnThI. 8 0 2 2 0

Tema 31. NMonnanekTponnThI.
OnpepneneHne KOHCTaHT
31.|anccoumaumm NoANKUCNOTbI U 8 0 0 4 0
MOHOMEPHOro aHanora MeEToaoM
NOTEHLIMOMETPUYECKOrO TUTPOBAHUS.

Tema 32. TutposaHve

NONMakpuNoBON KMCNOTbI B

35 [MPVICYTCTBIM HN3KOMONEKYNAPHOTO
‘[anexTponuTa. OnpenenerHve

rMMAPOOVHAMUYECKNX XapaKTepUCTUK

pacTsopa B NpoLecce TUTPOBAHUS.

Tema 33. Onpenenexne
33.|M303NeKTPUYECKOMN TOUKM 8 0 0 2 0
nonuamdponuTa (>xenarmHa).

NToro 44 50 36 13

4.2 CopepxaHue aucCUUMIUHLI (MOBYNS)
Tema 1. Hayka o nonumepax. OCHOBHbIE NOHATUS U ONpeneneHuns.

Hayka o nonumepax. OCHOBHbIe MOHATUS 1 onpeneneHns. MecTo Hayku 0 nonnMepax cpean XMMn4ecknx Hayk. Ee ponb
B Hay4HO-TEXHM4YeCKOM nporpecce . Makpomonekyna u ee xuMmmnyeckoe 3seHo. CteneHb nonnmepuaaunun. Kputepunm
COOTHOLWEHUS MOHSATWA NONMMEP, ONNUIOMEP, HN3KOMONEKYNSIPHOE BelecTBO. MNonMMepHoe cocTosiHUE Kak ocobast
popma cyliecTsoBaHUS BeleCTBa.

Tema 2. MonekynsipHO-MaccoBble XapaKTepUCTUKM NoIMMepoB.

3AE
CrpaHuua 5 13 16. EEl YHH



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

MonekynsipHO-MaccoBble XapakTepuctuku nonnumepos. MonekynspHo-maccosoe pacnpegenexue (MMP).
SKcnepuMeHTanbHble METObl OLEHKU MonekynsapHbix Macc n MMP. Knaccudmkaunn nonnmepos. 'omononnmeps,
pPasHOBMOHOCTU. XapakTepucTmka npeactaBmTeneli pasnmyHbix KNaccoB NOMMMEPOB C TOYKM 3PEHUS OBLWHOCTH UX
NPakTU4YEeCKNX CBONCTB

Tewma 3. NMonnmepusauus. Knaccucpmkaumsa uenHbiX NoOMMepusauMoHHbIX NMPOLLECCOB.

Monumepusaums Knaccugoukaums LemnHbix nonnMmMepr3aaLMoHHbIX NpoLeccos. TepMoguHammka nonmmeprsaumm.
MonMMepunsauroHHO-4ENONMMEPU3ALMOHHOE paBHOBECUE. BnusiHve cTpoeHnsi MOHOMepa Ha CnocoBHOCTb
MoNMMepr30BaTLCS MO TOMY UM UHOMY MexaHuaMy. PagukanbHas nonumepuaaums. SneMeHTapHble CTaaum
pagvkanbHOW NonMMepr3auun.

Tema 4. MHI/ILI,I/IVIpOBaHVIe panuvKanbHOM NonumepusaLuu.

|/|HI/1LLI/II/IpOBaHI/Ie pa,EI,I/IKaJ'IbHOIZ nonnMepmnalnn. TepMI/ll-IeCKaﬂ nonnMmepunsauuns, (*)OTOI'IO}'II/IMepI/IIBaLLI/IFI, paonaumoHHasn
nonnMepmnsauuns. Tunbl MHNLMNATOPOB U NX pacnam. rlepeKI/ICHbIe MHNUMATOPDbI, Anasocogepxawme nHmumaTopbl.
OKucNUTENnbHO-BOCCTAHOBUTENbHbIE CUCTEMBI. BnnsiHne CTpOEeHNAa nHmumatopa n MoHoMepa Ha BO3MOXHOCTb, CKOPOCTb
N HanpasneHune pap,MKaanoM nonnmepmnaunn.

Tema 5. PocT uenu, peakuMoHHasi CnHocCO6HOCTb MOHOMEPOB M paauKanoB. Peakuumu o6pbiBa Lenu.

PocT uenu, peakumoHHas cnocobHOCTb MOHOMEPOB U panmkanos. Peakunu obpbisa Lenu. MexaHuam neictaus
MHrMBUTOPOB U perynsTopos pocTta uenu. KuHetrka panmkanbHoi nonmMepusaumu . Peakums Tenomepmsaunm n ee
mexaHuaM. MNpakTuyeckoe npuMeHeHre Tenomepos. Cnocobbl NpoBeAeHUS NonMMepr3auun. XapakTepuctuka
MOHOMEpPOB, CNOCOBHLIX BCTyNaTh B KATUOHHYIO nonvMepusaumio. Katanusartopsl. PocT, 0bpbiB 1 nepegaya Lenw.
AHVOHHas nonnmMepu3auns. XapakTepmucTmka MOHOMEPOB, CMOCOBHbIX BCTYNaTh B @HUOHHYO NOAMMEPU3aLuIo.
Karanusatopbl aHMoHHOM nonumepusaumm. Xusble Lenu

Tema 6. KaTMoHHasi nonumepusaums. AHNOHHasi MONUMepU3aLns.

KatnoHHas nonnMepunsauns. XapaKTepI/ICTI/IKa MOHOMEpPOB, CMNOCOBHbIX BCTynaTb B KATUOHHYIO nonnMepmnsaunio.
CprKTyprIe TpeéoBava, KOTOpPbIM O0O1KeH OTBe4YaTb MOHOMEpP ON1A NpoTeKaHns aHWOHHOW NN KaTUOHHOW
nonnMepusaunmn KaTaHI/ISaTOpr. Pocr, O6prB M nepepnaya uenwn. AHNOHHasA nonnMepunsauns. XapaKTepI/ICTI/IKa
MOHOMEpPOB, CMOCOBHbIX BCTyNnaTb B aHWOHHYIO NonnMepunsaunto. KaTaJ’II/I3aT0pr aHNOHHON nonnMepusaunn. XunBble
uenwn.

Tema 7. KOOp,IJ,I/IHaLI,VIOHHO-VIOHHaﬂ nonnMmepusauusa B NpUCYyTCTBUMN rOMOreHHbIX U reTeporeHHbIX
Katanusaropos. Cononmmepusaums. .

KoopanvHaurnoHHO-MoHHAs nonnMepur3auns B MPUCYTCTBUM FTOMOMEHHbBIX Y FeTEPOreHHbIX KaTanm3aTopos.
Crepeocneumncuyeckne agodekTbl B peakumsax KOOPANHALNOHHO-MOHHON nonumepusaumm. NpuHumnbl cCuHTe3a
cTepeoperynsapHbix nonnumepos. MurpaunoHHas nonumepnsauus. Cononnmepusaums. YpasHeHne coctasa cononmmepa.
MNMokoneHus katanuaaropos Lurnepa-HatTbl

Tema 8. NMNonukoHpeHcaLumsi.

MonukoHaeHcaums. Tunbl peakuuii nonukoHaeHcauum. MexaHnam paBHOBECHON NONMKOHAEHCALMW, HAYano,
0bpasoBaHune 1 pocT uenu. BansHne temnepatypbl, CTEXMOMETPUM, MOHOMYHKLMOHANBbHBIX NPUMECE, AECTPYKTUBHbIX
(hakTOpPOB M MOBOYHbIX peakLuil Ha MONEKYNSAPHYIO Maccy 1 NONNAMCIEPCHOCTb MPOAYKTOB peakummn. Fomo- u
reTepononuKoHLeHcaL s

Tema 9. HepaBHOBeCHaﬂ nonvkoHpeHcauusa: MexdpasHas, B pacTeope. ,D,eru.u.pononuKOH.ueHcauua,
HOJWIpeKOMﬁVIHaLIMH.

HepaBHoBecHas nonvkoHAeHcaums: MexdasHas, B pacTesope. JernapononnkoHaeHcauus, nonmpekoMbrnHaums.
MonmkoHAeHcaums MHOro-(DyHKLMOHANbHBIX MOHOMEPOB 1 06pa3oBaHmne ceT4atbix CTPYKTYP Ha NpuMepe rmudTaneBbix
1 goeHon-goopManbaernaHeix cMor. dyHKUMoHanM3aums MoHoMepa B nonnkoHaeHcauun. NoTeHumnansHas u
pakTMyeckas goyHKUMOHanM3auns, eé BnMsHne Ha CTpoeHve nonumepa

Tema 10. XuMnuyeckue cCBOMCTBa U XMMUYECKMe NpeBpaLLeHUusi NosIMMepoB.

XuMnyeckme CBOMCTBA U XMMUYECKIME NPEBPALLEHNS NMONUMEPOB. XUMNYECKME peakunm, He MPUBOASWMNE K MUBMEHEHWIO
CTEMNeHW NonMMepu3auymn: NoNMMepaHanornyHbe NPeBpaLeHns, U BHYTPMMONEKYNspHble npespaleHuns. OcobeHHoCTU
peakumnoHHoi cnocobHocTy nonumepos. MpuHumn dnopu ons npeackasaHns peakLUMOHHOW CrocobHOCTU
BbICOKOMONEKYNSIPHBIX COeAUHEHNI. JMcpdoy3MOHHbIN (hakTop B peakuysix BbICOKOMONEKYNSIPHBIX COEANHEHNA.

Tema 11. XuMuueckue peakuum, npusoasiLine K U3MeHeHUI0 CTeneHu noaMMmepusaLmum MaKpoMoeKyn.
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Xumnyeckue peakunn, npusooduime K UISBMEHEHUIO CTeNeHn nonnMmepn3atnmn MakpomMonekysn. PacuwenneHue NONMNMEpPHbIX
Luenen nog BANSHMEM pas3nnyHbIX OakTopOB. ,D,erpa,uaum nonnMMepoB B yCNOoBUAX aKcnnyataumm n nepepa60TKV|.
rlpI/IHLI,I/II'IbI ux ctabunmsaumu. ClumeaHme NONMMMEPHbIX uenei. BynKaHmsauvm Kay4yKoB. MexaHW3Mbl CLUNBKK
NONMMMEpPHbIX uenem - pa,D,VIKaJ'IbeII7I N NOHHbIE.

Tema 12. KoHburypaumoHHasa u KoHcbopMmaLUOHHaAA U30MepUsi MaKpOMOJeKYnbl.

KoHdpurypaumoHHas 1 KOHGopMaLMOHHas N30MepUs MakpOMONEKy/bl. YCNOBUS NMPOSIBNEHNS ONTUYECKOW akTUBHOCTMU.
BHyTprMonekynsipHoe BpalieHue 1 rmbkocTb MakpoMonekynbl. CpefiHee pacCTosiHUE MEX Oy KOHLAMUM Lenu 1 pagnyc
nHepummn. CBoboaHO-couneHeHHas Lenb. Moneny cBo604HOMO U 3aTOPMOXEHHOrO BpalleHus. KoHTypHas nnvHa
MOfeKynbl nonMMepa

Tema 13. CBA3b MeXAy CpeAHUMU pa3Mepamy Uaeanm3MpoBaHHOIO Ky6Ka U KOHTYPHOW ANMHOW Lenu.

Cesa3sb mMexnay cpengHnMmn pasmepamm noeann3npoBaHHOro Kny6|<a n KOHTypHOI7I nnuHoi uenun. CTaTUCTUYECKWA CErMeHT.
Cpe,EI.HI/Ie pa3mepbl MakpoMonekysbl C y4eTOM NOCTOAHCTBA BANEHTHbIX Yr/OB. TepMO,EI,I/IHaMI/l‘-IeCKaﬂ N KNMHeTn4yeckas
rmbKocCTb. XapaKTepI/ICTI/IKI/I rmokocTn MakpoMonekyn n ces3b rMOKOCTU C XMMUYECKUM CTpOEeHnem. CermeHt KyHa

Tema 14. MoBeaeHMe MaKpoMoNneKkyn B pacTBopax.

MNMoBeneHne Makpomonekyn B pacTeopax. HabyxaHue kak CBOWCTBO B3aUMOLENCTBMS BbICOKOMONEKYNSPHOIO
COEeOUVHEHNS C pacTBopuTENeM. TepMOAMHAMUYECKNA KPUTEPUIA PACTBOPUMOCTY U [OKA3aTENbCTBO
TEePMOAUHAMNYECKOV PAaBHOBECHOCTM pacTBOPOB. da3oBble auarpaMmbl CUCTEM NONMMep-pacTeoputens. Kputnyeckme
Temnepartypbl PacTBOPEHMSI.

Tema 15. Ocob6eHHOCTM NpoLecca pacTBoOpeHust nonuMepos. OrpaHMYEHHOe U HeorpaHuuyeHHoe HabyxaHue.
Mnactucpmnkauums.

OcobeHHOCTU npoLiecca pacTBopeHus nonumepos. OrpaHNYeHHOE 1 HeorpaHuyeHHoe HabyxaHwve. Mnactudoukauus.
PactBopbl pa3baBneHHble, CPpeLHEN KOHLEHTPALNMU, KOHLEHTPUPOBaHHbIE U renn. CXOACTBO U Pasnmyuns Mexny
KOHLIEHTPUPOBaHHbBIMU pacTeopamu 1 rensimm. CTpykTypa KOHLEHTPUPOBAHHbLIX PAacTBOPOB W reneli. CBoicTBa renei.

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

Kpatkue npencrasneHus o Teopumn pacteopos dnopu-XarruHca. TepMoaMHaMnyeckoe noseaeHne MakpoMonekyn B
pacTBope. YpaBHEHWE COCTOSIHMS NONMMepa B pacTBope. BTopoli BUpuanbHbIi KOSOULMEHT. TeTa - Temnepatypa u
TeTa - COCTOsIHUE pacTBopa nonmmepa. PasbaaBneHHble, NONyKOHLEHTPUPOBaHHBIE 1 KOHLEHTPUPOBAHHbLIE PACTBOPbI
nonnMepoB

Tema 17. OcmomeTpvm pacTBOpPOB NMNOJIMMEPOB KakK MeTon onpeaneneHns cpeaHe4YncioBbiX MONEKYNSAPHbIX Macc.

OcMoMeTpust pacTBOPOB NMONIMMEPOB Kak METOA ONpeLeneHnsl CpeLHEHNCI0BbIX MONEKYNSpPHbIX Macc. PaccesHue
3/1eKTPOMarH1THbIX BONH pacTBopaMu Makpomonekyn. CBeTopaccesHue kak MeToll onpeneneHusi cpeaHeMacCcoBoi
MOMEKYNSIPHON Macchl 1 pa3MepPoB MaKpOMonekyn. TeopeTuieckne 0CHOBbI TypBUANMETPUYECKOro OnpeaeneHus
MOJIEKYNISIPHO Macchl 1 OOPMbI MOSIUMEPOB.

Tema 18. Ml'mpopoanHaMuyeckue CBOMCTBa MakKpOMONEKYs U UX OCOOEHHOCTM MO CpaBHEHUIO C pacTBopamu
HU3KOMOJIEKYNSIPHbIX BELLLECTB.

MopoanHaMmMyeckue CBOMCTBA MAKPOMONEKYN 1 UX OCOBEHHOCTM MO CPABHEHWIO C PACTBOPAMU HN3KOMONEKYNSPHbBIX
BewecTB. ABCONOTHAS, OTHOCUTENBHAS, YAENbHASA, NMPUBELEHHAS 1 XapaKTepucTuyieckas Ba3kocTb. CBsi3b
XapakTepucTn4eckom BA3KOCTU C MONIEKYNAPHON Maccon 1 doOpMO MOSIEKY bl BbICOKOMOIEKYNSIPHOMO COeAMHEHUS.

Tema 19. MonumepHbie Tena. AMopchHbIe NonMMeps.l.

MonumepHble Tena. AMopgoHble nonumepbl. Moaenb MonekynsipHol opraHusaumy amopgpHoro nonmmepa. CeoncTea
aMOPHbIX MONMMMEPOB. TpK PU3NYECKMX COCTOSIHUS. PenakcaunoHHble siBneHnst B nonumepax. CteknoobpasHoe
COCTOSIHVE. BblHyXAeHHast anacTMyHOCTb. PopMOBaHVE U3LENWIA U3 MONIMMEPOB B PEXUME BbIHY>XAEHHOM
3NacTUYHOCTH.

Tema 20. Boicokoanactuyeckoe coctosiHue. Baskortekyuee coctosiHue.

Bbicokoanactnyeckoe coCTosHMeE. TepMO,D,VIHaMI/IKa n MOJ'IGKyrIFIprIVI MexXaHN3M BbICOKO3M1aCTN4YeCKNX ,Ele(*)OpMaLlMVI.
BHSKOTeKyLIee cocTosiHMe. MexaHn3m BA3KOro Te4eHunst. 3aBUCMOCTb Temneparypbl TEKy4eCTU OT MOﬂeKyﬂﬂpHOVI
Macchbl. 3aBMCUMOCTb BSI3KOCTHU pacnnaea OT TeMmneparypbl 1 MOJ'IGKyrIFIpHOVI Macchbl. eﬂaCTOMepbl. Cnocobbl
nnacTugomkauum nonmmMepos.
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Tema 21. Kpuctannuyeckoe cpasoBoe COCTosiHUE NOSIMMEPOB.

KpucTtannuyeckoe ¢pa3oBoe coctosiHue nonnmMepos. HeobxonmMble yCnoBus Lns CyWeCcTBOBAHUS NONMMepa B
KPMCTaNNM4YeckoM COCTOSHUM. TrMbl HAAMONEKYNSPHbIX CTRYKTYP NONMMEpPOB. Temnepatypa KpucTannnsaumm n
Temnepatypa nnaeneHus. CBONCTBA KPUCTANNMYECKUX NonumepoB. CTemneHb KPUCTaNNNYHOCTY BbICOKOMONEKYNSPHbIX
COeOVHEHNIA. DaKTOPbI, ONPeLensiowWme CoaepPXaHne aMopPOHbIX N KPUCTANINYECKMX YHaCTKOB.

Tema 22. XKupkokpucrtannmyeckoe coctosiHue nonmmepos.

)KI/I,D,KOKpI/ICTaJ'IJ'II/I‘-IeCKOG COCTOsAHME NonnMepos. Twvnbl mMe3odhas. rlpI/IHLI,I/II'IbI peanm3aunn XnaokoKkpmuctaninyeckoro
COCTOSAHMA NONIMMEPOB. HanonHeHHble K apMnpoBaHHble NoinMepsbl. OtnenbHble npencrasnuTen NnonnMepos -
npunpoaHble, NCKYCCTBEHHbIE N CUHTETUYECKNE NonnmMepbl. I'IponeMb| 39KONMOrm4eckoro cocTosiHuA, ces3aHHbIe C
pacnpocTpaHeHneMm CUHTETUYEeCKnX NnosinMepos. BMOpasnaraeMb|e nonnmMepbl.

Tema 23. MeTtoabl CUHTE3a BbICOKOMONEKYISIPHbIX COeAVHEHUN: NONUMEepU3aLIus, NONNKOHAeHcauna
MeToabl CMHTE3a BbICOKOMONEKYNAPHbLIX COEANHEHWIA: nonMMepn3aumns, nonnkoHaeHcauus (CemuHap)
1 TepmognHamuka nonmmepmsaLmu.

2 enb-achoekT. OMyNbCMOHHASA NOANMEPM3aLNs.

3. KBasnxuBywas csobonHo-panmkansHas nonumepusaums (NMP, ATRP, RAFT)

4. OCHOBHbIE 3aKOHOMEPHOCTM CTyrneH4YaTon nonumepusaumm. BnnsHme cootHoweHns
MOHOMEPOB 1 FyBVHbI NPEBPALLEHNS HA MONEKYNAPHbIA BEC NONNKOHAEHCALMNOHHbIX
NoNMMepos.

5. OcoBeHHOCTU KATUOHHOM NONMMEPU3aLMIN, MOHOMEPDI 1 KaTanu3aTopbl ANs ee NPOBEAEHNS.
BnuaHre nonspHocTtn cpenbl. KuHeTUKa npouecca u MonekynsipHo-MaccoBoe pacnpeneneHve
NPOoOYyKTOB peakuunu.

6. PaBHOBecHas nonukoHaeHcaums. KuHetuka paBHOBECHOM NONUKOHAEHCAUNW, MONEKYNSPHbIE
XapakTepuCcTMKM NPOOYKTOB peakuunun.

7. MNpouecc Lnrnepa-Hatta. Katanmsatopbl, MEXaHU3M, CTEPEOXUMUYECKMNE OCODEHHOCTN.

8. OCHOBHbIE 3aKOHOMEPHOCTM CTynNeH4YaTon nonumepusaummn. BnnsHme cootHoweHns
MOHOMEPOB 1 rNyOVHbI NPeBpPaLLeHNst HA MONEKYNSIPHbIA BEC NMONMKOHAEHCALMOHHbIX
NonMMEepOoB.

9. OCcoHEeHHOCTM aHNOHHOW NONMMepPU3aLLMn, MOHOMEPBI U KaTann3aTtopbl Afis ee NpoBeLeHusI.
Oco6eHHOCTU MHMLMUPOBaHNS aHUOH-PaAVKaIbHBIMA MHULMATOPaMM.

10. IcTHHO MexdasHas 1 aMynbCUOHHAs nonukoHaeHcaums. Katanusartopbl MeXdasHoro
nepeHoca. MexaHnam mMexdpasHoro katannsa. OcobeHHOCTH MexdpasHo NONNKOHAEH ALK,
11. KuneTtnka cBoboHo-paavkanbHoin nonmMepusaumm. YpasHeHne Maiio.

Tema 24. Cnoco6bl npoBeaeHns NonMMepusauun. AMyNbLCUOHHasA NONUMepPMU3aUus MeTuWIMeTaKpunara
Cnocobbl npoBeaeHnst nonMMepm3aLunn. SMynbCMOHHas NONMMepU3aLna MetTunmMeTakpunara.

PanvkanbHas nonuMmepusaums Bun LenHol nonumepmaaunm. MoHomepsl , uHuumatopsl ans Prl, ycnosus, ctagum
npoLecca, LOCTOMHCTBA pafuKanbHOM nonmMmepusaumn. BansHue aktopoB Ha CKOPOCTb U MONEKYNSIPHYO Maccy npwu
paavkanbHoi nonumepuaauunu. OCHOBHbIE MOHSATUS U ONPELENEHNS B XUMUW U (PU3UKE MONMMEPOB (MOHOMED,
MOHOMEPHOE 3BEHO, MONMMepPM3aLus, CONoNMMepM3aLns, NONMKOHLEHCALMS, CTENEHb NONMMEPU3aLNM, MONEKYNSIpHAS
macca, MakpoMornekyna, nonnumepaHanoru u ap.)

Tema 25. CycneH3noHHas nonumepusauus 6ytunmeTtakpunara
CycneHsnoHHas nonuMepusaumns bytmnMeTakpunara.

OTnnunTenbHble 0COBEHHOCTU NONMMEpPOB. MNprPoaHbIE, UCKYCCTBEHHBIE 1 CUHTETMYECKUE nonuMepbl. Cnocob
MONy4YEeHUSt UCKYCCTBEHHbIX MONMMEPOB, B TOM YMCNE HA OCHOBE LIENN0N03bl. 3aKOHOMEPHOCTY LIEMHON NoAMMepusaumm
(TepMoaVHaMMYECKUE N KUHETUHECKUE YCNOBMS, MOHOMEPbI, MEXaHN3M, CTaauNn.)

Tema 26. KnHetuka pagvkanbHON nonMmepusaumum meTunmeTakpunara B 6noke
KuneTnka panukanbHoi nonumepusaummn metuameTakpunara B 6noke

PanvkanbHas nonumepusaums . MoHOMepbI, YCNOBWS NPOTEKAHNUS, MEXaHU3M, BIUsiOWMeE doakTopbl. BeiBog
KMHETNYECKOr0 YpaBHEHNS, ONCBIBAKOWErO CKOPOCTb paaukanbHoi nonumepusaumn. Cononumepnsaums.
CraTncTnyeckue, perynspHble 1 6noyHble cononumepsl. KuHetuka cononnumepumsauuu.
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Tema 27. NMonyyeHue nonnadcoupa NMHEUHOro CTPOEHNA Ha OCHOBE OBYXOCHOBHOM KUCNOTbI U AN3TUNEHINTIMKONS.

MonyyeHre nonuadgoupa NTMHENHOro CTPOEHNSI HA OCHOBE [BYXOCHOBHOM KMCNOThI U AnaTuneHrnnkonsl. OnpeneneHne
KMHETUYECKMX 1 TEPMOAMHAMUYECKMX NapaMeTpoB peakumu.

MonukoHaoeHcaums, eé Buabl U OTANYNS OT LIEMHON nonnMmepmnsaunn. MOHOMepr nonnkoHageHcauunn. CDaKTOpr,
BNnAowmMe Ha MOJNEKYNIAPHYO MaCcCy npu nosiInkoHoeHcauunn. TpeXMepHaﬂ nonnkoHaoeHcauns (MOHOMepr, npuMmepbl
TpeXMepHOVI nonnkoHaoeHcauunm, 0cobeHHOCTH TpeXMepHOIz ﬂOﬂI/IKOH,D,eHCaLI,I/II/I).

Tema 28. NMepeocaxpeHne CUHTE3UPOBaHHbIX MOJIMMEPOB, NMPUroTOBEHMEe pacTBOPOB. NMonnanucnepcHocTb
NnoNnuMepoBs.

MepeocaxneHne CUHTE3MPOBAHHBIX MOAMMEPOB, NMPUrOTOBNEHNE PacTBOPOB. MNonuancnepcHocTs nonumepos. OueHka
MONNAMCINEPCHOCTU NONUMETUNIMETAKPUNATA METOLOM TYPOMOUMETPUYECKOrO TUTPOBaHUSA. OCOBEHHOCTM MONEKYNSIPHOA
Maccbl nonumepoB. MeToabl (PPaKLMOHNPOBAHUS 1 METOLbI ONPELENEHNs MONEKYSIPHOM Macchl nonumepos. OueHka
HEOHOPOAHOCTM MONMMEPOB MO MONEKYNSIPHOM Macce

Tema 29. MoneKynﬂprle Macchbl noiMMepoB, MeToabl onpeneneHns.

I'Iepeocax,ueHl/le CUHTEe3npoBaHHbIX NONNMEPOB, NPUroTOBIEHNE PACTBOPOB. nOJ'II/I,EI,I/ICI'IepCHOCTb nonnmepos. OueHka
nonnoncnepcHOCT nonnMeTunMeTakpmunara Metooom Typ6I/I,ElI/IMeTpI/IHeCKOFO TUTPOBaHUA. MexmoneKynﬂpHoe
B3aMMoAencTene B nonnMmepax, ero snabl, V(HTEHCUBHOCTb U CpaKTOpr, BnsaoWmMe Ha MeXMonekynsapHbole
B3aumogerictens. Koreams n agresus

Tema 30. MonuanekTponuTbl.

CeMuHap no temam:

1. CpegHeuyuncnosas n cpegHeBecoBas MONEKYNSpPHblE Macchbl, MOANANCNEPCHOCTb.

2. Buabl nedpopmauun (pactsaxeHune, CABUr, BCECTOPOHHee cxaTtune). CBA3b Mexay Moaynsmu
YyNpyroctu nNpu pasnuyHbIx Buaax gegopmaumm.

3. JdedopmauoHHO-NPOYHOCTHBLIE CBOMCTBA Nnonnmepa. Moaenu BA3KOynpyroro noBeneHns
nonvmepa npu ero 4ePopMmMpoBaHun ¢ MOCTOSAHHON CKOPOCTbIO.

4. OnpeneneHune nonumepa 1 cnocobbl knaccudomkawmm noaMmMepos.

5. 3akoH HbtoToHa-CTokca. BnnsHne monekynsipHOro seca Ha BA3KOCTb pacnnasa nonnMepa.
6. MonekynsipHas Macca nonvmepa v pacnpeneneHme no MonekynspHbIM Maccam B NnonMMepe.
MNpakTnyeckoe 3Ha4eHNe MONeKynsipHO Macchbl nonuMepa.

7. CteknoobpasHoe 1 BbICOKO3MaCTNYeCKoe COCTOSIHMS nonumepa. Temnepartypa CTeKIOBaHMS.
BnunsiHne cTpykTypHbIX NapamMeTpoB NonvMMmepa Ha ero Temnepartypy CTEKN0BaHMS.

8. KpuctannnyHocTb nonMmepa v Temneparypa nnasneHums. BnmsHme CTpykTypHbIX napameTpoB
nonvmepa Ha ero Temnepatypy nnaeneHms. CBs3b Mex oy TemnepaTypoi CTEKNOBaHWS U
TeMnepatypor NnaBneHns nonnuMepa.

9. MexaHuyeckme CBONCTBA MONMMEPOB - onpeaeneHve. OCOBEHHOCTU AnarpamMm HanpsxXeHne-
Ledhopmanms nonuMepa npu PacTsXeHUn.

10. MNMoHAaTme Baskoynpyroctun. lNMNoHATME noeanbHO yripyroro U ngeanbHoO BA3KOro 3/1EMEHTOB.
YpasHeHus N'yka n HoloToHa-CTokca.

Tema 31. MonuanektTponutbl. OnNpeaeneHne KOHCTaHT AMccoLMaLmm NOIMKUCIOTbl U MOHOMEPHOrO aHanora
MeToA0M NMOTEeHLMOMETPMYECKOro TUTPOBaHUS.

MonuanekTponuTbl. OnpeneneHne KOHCTAHT ANCCOLMALIMM NMONUKUCIIOTE U MOHOMEPHOMO aHanora MeToaom
MOTEHLMOMETPUYECKOro TUTPOBaHMs. OLeHka rmapoaMHaMNYECKrX CBOMCTB NOMM3NEKTPONNTA B 3aBUCUMOCTU OT
nameHeHust pH cpenbl. TWMbl NONN3NEKTPONMTOB, CTPYKTYPHbIE (DPArMEHTLI, ONPeLENSIOWME OTHECEHNE
BbICOKOMONEKYNSPHOr0 COEANHEHMNS K OAHOMY 13 TWUMOB NONM3NEKTPONNTOB.

Tema 32. Tvrrpoaal-me NonnMaKkpunoBon KUCNOTbl B MPUCYTCTBUN HU3KOMONEKYNAPHOro aneKTponura.
Onpe.u.eneHMe rmopoanHaMmnyeckux xapaktepucTtuk pacrteopa B npouecce TUTpoBaHUs.

TuTpoBaHWe NONMaKPUIOBOIA KUCNOTbI B MPUCYTCTBMM HU3KOMONEKYNSIPHOro anekTponuta. OnpenenexHne
rMApPOAMHAMUYECKNX XapaKTepUCTUK pacTBopa B npouecce TutposaHus. 3. CtpykTypa nonumepoB. COBOKYNHOCTb
XapakTepucTuK, HeobXoOUMbIX LN ONMCAHWUS CTPYKTYPbl MONMMEPOB. XMMUYeckas npmpoaa U KoHgurypauus
makpomonekyn. OTnndmne nonumepHol KoHgopmaumm "knybok" ot koHdopmaumm "rnobyna”

Tema 33. OnpeneneHne N303NeKTPUYECKON TOYKM nonmamcponuTta (XkenarmHa).
OnpepeneHne n3oanekTpu4ecKkor To4KM nonMamMgonnta (XxenaTnHa).
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PacTBopbl nonnmepoB. MexaHn3m pacTBOpeHus, Buabl HabyxaHns, 0COBEHHOCTU N NpUMEHEHUE pa3baBneHHbIX
pacTBOpOB NonmMepos. MNnactmgukaumsa nonuMepoBs. 3almMta NoAUMEPOB OT Pa3/INYHbLIX BULOB AECTPYKLMUN.
Crabunnsatopsbl, aHTUOKCULAHTbI, "aHepreTudeckme rybkun", Yd-abcopbepbl. Hrnbutopsbl. MNpuMepbl 1 MEXAHWU3M UX
NencTBums.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4arolLmxcs BbIMOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTBIO CAaMOCTOSITENbHOE OCBOEHME OTLAEMbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylEeCTBAEHMS 06pa30BaTENbHON AESATENbHOCTM MO 06pasoBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHOM paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepancHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeaCcTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB M0 AUCUMUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneayiowas uHpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatamM 06y4eHus Mo AUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 0byHatowmxcs,
LEMOHCTPVPYeMbIM pedynibTataM, 3aaHns pasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHblE U3AaHNS AOCTYMHbI OMCTAaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCSt CBOEro fIorMHa 1 napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoNb30BaHWMKN NevYaTHbIX M3aaHun 6bNOTeYHbIN
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obyyatowmxcst no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepartypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obyyatowerocst U3 yucna nvu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4eBbHOM nuTepaTypbl, HEOBXOAUMO N1 OCBOEHWUS ANCUMMNNHBLI (MOOYNSs),
HaxoguTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

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

aneKTpoHHas 6ubnuotedHas cuctema - http://e.lanbook.com/books/element.php?pli1_cid=25&pl1_id=4036
aneKTpoHHas bubnunoteyHas cuctema - http://e.lanbook.com/view/book/10123/

9M1eKTpoHHas bubnmoTteyHas cuctema - http://e.lanbook.com/books/element.php?pl1_id=5842

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumn HeobxonuMblii ons yCBOEHWS Matepuan CooepXmnTca 1 B yuebHMKax, KHurax, ctaTtbsx. Mopoi
BO3HMKaeT HeobX0LMMOCTb NPUBNEKATb NHPOPMALIMOHHBIE pecypcChl VIHTEpHeT.

Cwuctema By30BCKOro oby4eHnst noapasymeBaeT 3Ha4MTeNbHO 6ONbLIYI0 CAMOCTOATENBHOCTb
0byyalowWwmxcs B NNaHNPOBaHUM U OpraHnM3aumm CBoel AesTeNbHOCTH.

MeToauyeckne pekoMeHaaLMmM K KOHCNEKTUPOBAHUIO HAy4YHOro U y4ebHO-MeTOAMYEeCKoro Matepunana
Mpn NoAroToBKE KOHCNEKTA CTYAEHTY HE0BX0LMMO:

1. OnpepenuTb Lenb paboTbl.

2. O3HaKoOMUTCS C MaTepunanoM, NONHOCTbIO MPOYNTAB €ro TEKCT.

3. CocTaBnTb NnaH, COOTHOCS €ro ¢ 3a4aHHOW TEMO 1 Lenbio paboThbl.

4. OnpenennTb 4acTn TeKCTa, COOTHOCSLWMECS C NMYHKTaMW NiaHa, U BblAENnTb WX.

5. 3aKkoHcnekTMpoBaTb Matepran B COOTBETCTBUM C MyHKTaMM nnaHa.

6. OkoH4YaTenbHO 0POPMUTL KOHCMEKT (B MMCbMEHHOM WK 3NEKTPOHHOM BUAE), yKasas aBTopa,
HasBaHue cTaTby, Ha3BaHNE OCHOBHOMO UCTOYHUKA, OTKY[a B3AT MaTtepuan, Mecto usaaHus, rog
BbIXOJa B neyatb.

npakTunyeckme | MpakTnyeckas paboTa NPOBOAATCS NOCNE NEKUUIA, N HOCAT pasbscHAWMIA, oboblatowmii n
3aHSATUA 3akpennsiiowuin xapaktep. OHU MOTYT NPOBOANTLCS HE TOMBbKO B ayAUTOPUW, HO 1 3a Npeaenamu

y4ebHoro 3aBefeHuns.

B xone npaktuyeckux paboT CTyaeHTbl BOCMPUHUMAIOT 1 OCMbIC/IMBAOT HOBbIV y4eOHbIA MaTepuran.

MpakTnyeckune 3aHATNS HOCST CUCTEMATMYECKUNIA XxapakTep, PErynsipHO cnenys 3a Kaxaol nekumei

UNKn OBYMSI-TPEMS NEKLIMSIMU.

MpakTnyeckue paboTbl BbIMOMHSAOTCS COrnacHo rpadomky y4ebHOro npoLiecca u camocToATeNbHO

paboTbl CTYAEHTOB NO ANCUMMNIMHAM.
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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
"dyHOaMeHTanbHasa n npuknagHas xuMusa" n cneunanudauum "AHanutnyeckas xmmmsa".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.13 BbicOKOMONEKYNsipHbIe COeaNHEHNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Cemuuikos, 0. [1. BBeneHne B xumMuto nonmmepos : y4ebHoe nocobue / HO. . Cemuukos, C. . Xunbuos, C. 1.
3aiiues. - 2-e usp., ctep. - CaHkT-MNeTtepbypr : NMaHb, 2014. - 224 c. - ISBN 978-5-8114-1325-6. - TeKkCT : aN€KTPOHHbIN //
NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/4036 (nata obpauweHus: 27.02.2020). -
Pexwum goctyna: ons aBTopus. Nonb3oBaTenei.

2. KneHuH, B. U. BeicokoMonekynsipHble coeanHenus : yuebHuk / B. U. KnenuH, U. B. depyceHko. - 2-e nag., ucnp. -
CaHkT-leTepbypr : NlaHb, 2013. - 512 c. - ISBN 978-5-8114-1473-4. - TeKcCT : aNeKTPOHHbINA // JlaHb :
9NeKTPOHHO-bnbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/5842 (nata obpauweHusi: 27.02.2020). - Pexum
JocTyna: ana asTopma. nonb3osaTtenen.

3. KynesHes, B. H. Xumus u cousnka nonnmepos : yuebHoe nocobue / B. H. KynesHes, B. A. lWepuwHes. - 3-e nsa., ncnp. -
CaHkT-lMeTepbypr : JlaHb, 2014. - 368 c. - ISBN 978-5-8114-1779-7. - TekCT : aneKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/51931 (narta obpaweHuns: 27.02.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTenen.

JononHutenbHas nuteparypa:

1. MonnanekTponuTbl: METOAMYECKME YKa3aHNS K Kypcy 'BbicokoMonekynsipHble coegmHeHuns' / KasaH. roc. yH-T ; [cOCT.:
nou. A. A. CobaHos, pou. J1. M. BypHaeBa, npodp. P. A. Yepkacos].- 9nekTpoHHble faHHble (1 dpaiin: 0,97 M6) .- (KazaHb
: KasaHckuin doepepanbHbiii yHuBepcuTeT, 2014) OpurmuHan konun: MNMonmanekTponunThl : METOA. yKa3aHus K Kypcy
'BeicokoMonekynsip. coeanHeHus' / KasaH. roc. yH-T ; [cocT.: gou. A.A. CobaHos, gou. J1.M. bypHaeBa, npod. P.A.
Yepkacos] .- KasaHb : [KI'Y], 2007 .- 33, [1] ¢. - TekcT : anekTpoHHbIi. - URL:
http://libweb.kpfu.ru/ebooks/publicat/0-765416.pdf (nata obpauweHus: 27.02.2020). - PexumM goctyna: oTKpbITbIiA.

2. Azapos, B. /. XvMusi LpeBeCcUHbl 1 CUHTETUYECKKX NONMMEpPOB : yuebHuk / B. . Azapos, A. B. bypos, A. B.
OboneHckas. - 2-e nag., ucnp. - Cankt-Netepbypr : NaHb, 2010. - 624 c. - ISBN 978-5-8114-1061-3. - TekcT :
SNEKTPOHHBIN // NaHb : anekTpoHHO-6nbnnoTeuHas cuctema. - URL: https://e.lanbook.com/book/4022

(mata obpateHus: 27.02.2020). - Pexum pocTtyna: ons aBTopus. nonb3osatenei.
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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

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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