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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[IporpamMmy auciuIuTHEL pa3padorai(a)(u): goreHT, K.H. Kimivorrkuii A.E. (Kadenpa dusmueckoit xumuu, XuMAYeCKUR
nHCeTUTyT M. A.M. ByTrneposa), Alexander.Klimovitskii@kpfu.ru ; crapmmii npenonasarens, k.H. Monaxosa H.I1. (Kagenpa
obmeit usnku, Otnenenue ¢usuku), Natalia.Monakhova@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIIK-4 CriocoOeH TUIaHUPOBaTh pabOThl XMMUUECKOM HANPaBJIEHHOCTH, 00pabaThiBaTh U

MHTEPIPETUPOBATH MOTyUYEHHBIE PE3YJIbTATHI C UCTIOIb30BAHUEM TEOPETUUECKUX 3HAHUN U
MPaKTUYECKUX HABBIKOB PEIICHUsI MaTEMaTUUECKUX U (PU3NUECKUX 3a/ad:

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

CYTb 1 TEOPETUIECKYIO MHTEPIIPETAINIO OCHOBHBIX (PU3NYECKUX SIBJICHUI MEXaHUKH, MOJIEKYJISIPHOH (PU3MKH,

TEPMOJIMHAMUKH, JIEKTPUUECTBA, ONTUKU M ATOMHOM (DU3UKU, COOTBETCTBYIOIIMX METOJIOB UCCIIEIOBAHMUS TIPUPO/THBIX
SBJICHUI;

JloKeH yMeTh:

MCIIOJIB30BATh MpocTeniye hu3nueckue NpuOOopk IIsi U3MEPEHHI pa3IMuHbIX BEJIMYMH C IPUMEHEHUEM METOJIOB
00pabOTKM U aHaJIM3a pe3yJIbTaTOB IKCIIEPUMEHTa,

IloJoKeH BIIafieTh:

HaBBIKaMK PabOThI C MPOCTEHUIMMH (PU3UUECKUMU MTPUOOPAMHU.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

-IIOHMMATb OCHOBHBIE IIPUHIUIIBI U 3aKOHBI (bPI3HKPI 1 X MaTEMATUYECKOE BBIPAKEHUE;

- 06J'IaIlaTI> 3HAHUSIMUA 00 OCHOBHBIX (pl/IBPI‘{eCKI/IX ABJICHUAX, O METOAAaX UX Ha6J’[IOIleHI/IH 1 SKCIIEPUMEHTAJIbHOT'O
HCCIeN0BaHUs, paBHO KaK U O METOdax 06pa6OTKI/I 1 aHaJ/In3a pE3yJIbTATOB IKCIIEPUMEHTA.

2. MecTo nucuumJauabl (Moayasa) B ctpykrype OIIOII BO

Haunaas qucrmruimHa (MOayJb) BKodeHa B paszaen "B1.0.09 [Mucnurumast (MOaysm)" OCHOBHOM NMPOodecCHOHANBHON
obpazosatenbHol nporpammsl 04.05.01 "®yHgameHTa bHAsI U TpUKIaaHast xumust (PyHIaMeHTATIbHASL XUMUSL: MATEPUAITbI
Oyayiero)" u oTHocuTcs K oOsi3arenbHou yactu OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 2, 3, 4 cemecTpax.

3. 06bem JAUCIMITIJINHbI (MOIlleﬂ) B 3QYE€THLIX €IMHUIAX ¢ YKAa3aHUEM KOJINYE€CTBA YaCOB, BbI/1€JICHHbBIX HA

KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
paéoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMTUIMHBI COCTaBIsAeT 18 3aueTHbIX(ble) equHuII(bl) Ha 648 yaca(oB).

KonraktHast pabota - 277 yaca(oB), B TOM YucCJIe JIeKIUH - 154 yaca(oB), mpakTuueckue 3aHsTus - 24 daca(oB), 1aOOpaTopHbie
paboTsl - 96 yaca(oB), KOHTPOJIbL CAMOCTOSITEILHOM paboThl - 3 yaca(oB).

CamocrosTenbHast padoTa - 272 yaca(oB).
KonTposns (3auét / x3amen) - 99 vaca(oB).

dopma IPOMEKYTOYHOTO KOHTPOJIS AUCIMILTMHBL: 9K3aMEH BO 2 CEMECTpE; 3aUeT M 9K3aMeH B 3 ceMecTpe; 3a4eT U 9K3aMeH B 4
cemecTpe.

4. Copep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa6OThHI N0 AV CHHUILINHE (MO/IYJIIO)

3AE
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Bujbl 1 yachl KOHTAKTHOM PadoThlI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. Ilpenmet puzuku. OnpeneneHust
1. peAMeT (pHaKH. ONpeAcICHi, 2 1 0 0 0 0 0 2
TIPUOJIVKCHU .
Tema 2. Mexannka. OCHOBHbIE TIOHATHUS
2. 2 2 0 0 0 0 0 4
BEKTOPHOTO aHAJIM3a.
Tema 3. KunemaTrika MaTeprualbHON TOUKU.
KOPOCTb U YCKOpEeHHe. Y CKOpeHue Mpu
3, |CKOpOCTB 1 yeKopemme. Yekopenue np 2 4 0 2 0 0 0 9
KPUBOJIMHEHHOM JBHKEHHH.
Tema 4. lnHamuiKa MaTepHaIbHON TOUKU. 3aKOHBI
4. |HeioTona. Cumiia TspxecTd U Bec. VIHepranbHbe 2 4 0 2 0 0 0 10
CHCTEMBI OTCUETA.
Tema 5. Cuna tpenus. mmynec. 3akoH
5. |coxpanenust ummyJbca. LleHTpodeskHas cuia 2 4 0 0 0 0 0 10
nHepimu. Cuia Kopuonuca.
Tema 6. Padora, momHocts. Kunetnyeckas
6. [>aeprus. [loTeHInanbHAS SHEPTHSL. 2 2 0 2 0 0 0 10
Tema 7. [IBuxxenue TBepaoro tejia. MOMEHT CUJIbI U
7. [MOMeHT uMITyJibca. 3aKOH COXpaHEHHUs] MOMEHTa 2 4 0 0 0 0 0 10
AMITYJTbCA.
Tema 8. Teopema I'orirenca-1llteitnepa.
8. |KuaeTnueckas sHeprus BpalamIierocs Tena. 2 3 0 2 0 0 0 10
Pa6ora.
Tema 9. Ynipyrue cBoiicTBa TBEp/bIX TeJsl. 3aKOH
9. [l'yka. DHeprus ynpyrux aedopmariui. 2 2 0 0 0 0 0 10
Tema 10. Konebanusi. Y paBHeHUe CBOOOJHBIX
KosieGaHuit. DHEPrusi TApMOHUYECKOTO KOJeOaHMsI.
10. [MaremaTrueckuii MaATHUK. PU3NIECKMIA MAasATHUK. | 2 3 0 0 0 0 0 10
Tema 11. Cioxenue konedanuil, OueHus.
11. [3aryxatomue konebanus. BoiHyKaeHHbIE 2 2 0 0 0 0 0 10
kosieOanusi. PesonaHc.
Tewma 12. Bosnsl. [IpojosbHbIe U TONEpeYHbIE
BOJIHBL. Y paBHeHuUe Oeryiieit BosHbl. [Judpakims u
12. P ym Japan 2 3 0 0 0 0 0 8
uaTepdepeHnus. CTosrare BOJTHBL
Tema 13. MexaHuka KUAKOCTEN U Ta30B.
13.ea?’ €XaHMKa KUAKOCTE a30 2 2 0 0 0 0 0 2
YpasHenue bepHyim.
Tema 14. OcHOBBI MOJIEKYJIsIpHOU (pr3mKh. Macca
U pa3Mepsl MOJIeKyIl. MineanbHblid Ta3. Y paBHEHNE
COCTOSTHHS HeaTbHOro ra3a. Temmneparypa.
14. Haenenue. Kunernueckas sHeprus 2 4 0 0 0 0 0 32
MIOCTYIIATETLHOTO IBVMKEHHS MOJIEKYJT Ta3a.
Pacnipenenenre MakcBeia 10 CKOPOCTSIM.
SAEKTPOHHBIH
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Pa3nean! qucIUNINHLI /
MOIyJIsT

Ce-
MecTp

Buasl u yachl KOHTaAKTHOI PadoTHI,
HX TPYJ0E€MKOCTH (B 4acax)

Ulexnun,
BCEro

B 9JL
¢ opme

YecCKue
3aHATHA,
BCero

Ulexnuu(IIpakTu-[[IpakTu-

YyeCckKue
B 3JI.

¢ opme

UIa6opa-|

TOpPHbIE

padoThl,
BCEro

UIabopa-
TOpPHbIE
B 9JI.

¢ opme

Camo-
cTOs-
TeJb-
Has
pa-
oora

15.

Tema 15. I'a3 B mone cun Tsxectu. Pacnipenenenue
Bosnbivana. [ToHsATHE O cTeneHsx cBoOoabL. [IiHa
cBoOoHOTO npodera. duddysus,
TETJIONPOBOAHOCTD, BA3KOCTh. Y paBHEHUE
Ban-nep-Baanbca. 3orepmel Ban-aep-Baasnbca.

16.

Tema 16. [ Hauasio TEPMOAMHAMUKHY.
Anmabaruyeckuii iporecc. Pabota npu
n3otepmudeckoM mporecce. Lk Kapro, k.11
Sutponus. CBoHcTBa SHTPONHMHU. DHTPOMHS
HMIeaIbHOIO ras3a.

17.

Tema 17. Il HauasI0 TEPMOAVHAMUKY.
TepMoarHAMUYECKHE TTOTSHIUAIIBL.

18.

Tema 18. Kpucrajummueckoe cocTosiHue.
TermoeMKoCTh KpucTauioB. PU3NYECKHE TUITHI
KpHcTaioB. Pa3zoBble epexobl.

19.

Tema 19. DnexkTpocTaTiKa. DIEKTPUUECKUI 3apsL.
3akoH Kynona. DnekTpocratiyeckoe moiie.
HanpsikeHHOCTD 91eKTPOCTaTUYECKOTO TIOJIA.
DNIEKTPUUECKIIA AUTIONb.

20

20.

Tema 20. DnexTpuueckoe cMeleHue. Teopema
Ocrporpagckoro-I'aycca.

21.

Tema 21. PaGota 1o nepemenieHuio
JIEKTPUYECKOrO 3apsiia B EKTPOCTATHYESCKOM
nose. [ToTeHIra 3IeKTPOCTATHIECKOro MO,
Pa3HOCTb MOTEHIUATIOB.

22.

Tema 22. [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM
ToJe.

23.

Tema 23. [IU3EKTPUKH B TEKTPOCTATUIECKOM
nosie. JAnaieKTpudeckast BOCHPUUMYHMBOCTD U
JWSJIEKTPYEcKast IPOHULIAEMOCTb CPE/IbL.

24.

Tema 24. [InanexTpuyecKkas MIPOHULIAEMOCTh
HETOJISIPHBIX U MOJISIPHBIX JU2JIEKTPUKOB.
CerneroanexkTpuku. ITbe303anexTpudeckuil 3hGexT.

25.

Tema 25. DnekTpoeMKocTh. KoHIEHCATOPHI.
EMKOCTh KOHAEHCATOPOB. DHEprus
9JIEKTPUYECKOTO TOJIS.

26.

Tema 26. [TocTOAHHBIN EKTPUYECKUIT TOK.
Hocuremu Toka. ITnoTHOCTS 1 crita
9JIEKTPUUECKOro ToKa. 3akoH Oma. PadoTa u
MOIIHOCTh TOKa. 3akoH Jxoyns-Jlenna. [Tpasuna
Kupxroda.

27.

Tema 27. DIeKTPOIIPOBOJHOCTD TBEPABIX TEIL.
[Mprpona HocUTeNel TOKa B MeTaJUIax.
Kitaccryeckast TeOpUst 3JIEKTPOIIPOBOAHOCTH
METaJUIOB.
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Pa3nean! qucIUNINHLI /
MOIyJIsT

Ce-
MecTp

Buasl u yachl KOHTaAKTHOI PadoTHI,
HX TPYJ0E€MKOCTH (B 4acax)

Ulexnun,
BCEro

UIekuu{IIpakTu-[[Ipakrn-JIaéopa-
B 3J. | YeCKHe | YeCKHe |[TOpPHbIe
¢opme BaHssTHA,| B 3J. [padoThl,

Bcero | dopme | Bcero

UIabopa-
TOpPHbIE
B 9JI.

¢ opme

Camo-
cTOs-
TeJb-
Has
pa-
oora

28.

Tema 28. DaeMeHTh 30HHON TEOPHH TBEP/IBIX TE.
JIeKTPUIECKUE CBOHCTBA MOTYTIPOBOAHHUKOB.
KOHTaKT ABYX MOJIYIPOBOJHUKOB C Pa3IMYHbIM
THUIIOM NPOBOAUMOCTH (p-n - IEPEXON).

29.

Tema 29. KoHTakTHBIE IBJIEHUS B METaJIaxX.
Pa6ora Beixoma. TepMoaieKTpuiecKue siBIeHAsI
(Beebeka, [TenpThe, ToMcoHA).
CBepXnpoBOAUMOCTb.

30.

Tema 30. DaeKTPUUECKUIT TOK B BAKyyMe.
BakyyMmHBIe JUOIBI U TPHOABL. DIEKTPUIECKUI TOK
B JIEKTPOJIUTAX. DIeKTponu3. 3akoHsl Papaest.
DJIEKTPUUECKUI TOK B ra3ax.

31.

Tema 31. Marnerusm. MarautHoe noje B BakyyMe.
MarnutHast uHAyKuus1. HanpsokeHHOCTD
MarHuTHoro noJs. 3akoH buo-Casapa-Jlamnaca.

32.

Tema 32. 3akoH Amnepa. CUCTEMBI €AMHHILI.
MarnuTtHas NoCTOsIHHAS.

33.

Tema 33. Hupkynauusa BEeKTOpa MarHUTHOI
WHAYKUUH B BakyyMme. uddepenumanshas popma
TEOpeMBl O IMPKYJIAIMH BekTopa B. Teopema
["aycca a5 mosnst Bektopa B B Bakyyme.

34.

Tema 34. MarauTHOe 1oJie ABMXKYIIErocs 3apsija.
Cuna Jlopenua. [TpuHIMITH ycTpoiicTBa
MAacC-CIEeKTPOMETPA 1 JIEKTPOHHOT'O MUKPOCKOIIA.

35.

Tema 35. DnekTpoMarHuTHast MHAYKIMS. 3aKOH
971eKTpoMarHuTHoi unaykuun ®apages. IIpasuno
Jlenua. I'eHepaTopsl IEpEMEHHOTO TOKA.
WHayKTUBHOCTD. SIBNIEHIE CAMOMH/TIYKIIUH.
DHeprusi MarHUTHOTO TIOJIS1.

36.

Tema 36. MarauTHOE MOJIE B BEIIECTBE.
MarHuTHBI MOMEHT aToMa. MarHuTHas
MIPOHULIAEMOCTb U MarHUTHAs BOCIIPUUMYHNBOCTb.
[TapamarnerusMm. JJuamaraeTusm.
deppomarHeTusm. AHTA(DEPPOMATHETUKH,
pepprMarHeTHKY U (PEPPUTHL

37.

Tema 37. DnekTpudeckiie KoicOaHus.
KonebarenbHblil KOHTYp. CBOOOIHBIE
rapMOHMUECKHUE, 3aTyXaloII1e U BBIHYKJCHHbIE
KosieOaHus B KOsieOaTeIbHOM KOHTYpE.
DNIEKTPUYECKUI PE30HAHC.

38.

Tema 38. [lepeMeHHBII 3TEKTPUIECKUH TOK.
Pe3onanc TokoB. Pe3oHaHC HapsiKeHUI.
MoIHOCTb, BbIAEIsIEMas B LIEMH EPEMEHHOTO
toka. Tpancopmarop.

Crpanuua 6 u3 22.
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
39, Tema 39. DnekTpoMarHuTHoe 1osie. OCHOBBI 3 3 0 0 0 0 0 1
Teopun Makcsesna.
40.|Tema 40. DneKTpOMArHUTHBIE BOJIHBIL. 3 3 0 0 0 0 0 1
Tema 41. DxcriepuMeHTAIBHOE NOTyYeHUE
41, [PI€KTPOMArHUTHBIX BOJH. ?Hepmﬂ, nepeHocumast 3 3 0 0 0 0 0 1
JIEKTPOMArHUTHOM BOJTHOM.
Tema 42. [Ipenmer ontuku. BosHOBBIE 1
4, [KBAHTOBbIE TPE/ICTABIIEHUS O IPUPOJIE CBETA. 4 4 0 2 0 48 0 13
®oromerpusa. OCHOBHBIE 3aKOHBI (POTOMETPHH.
Tema 43. Untepdepenuus ceera. aTepdepeHnms
43, |CBET OT JIBYX KOTEPEHTHBIX HCTOYHUKOB. 4 4 0 > 0 0 0 8
ITpocTpaHCTBEHHAs] KOTEPEHTHOCTb.
Tema 44. Nudpakius ceera. [IpuHimn
[oiirenca-®penenst. Meroa 30H ®penensi.
44. |\ Indpakuusa Openens Ha KpyrjioM OTBEPCTUU U 4 3 0 2 0 0 0 8
KpYIJIoM 3Kpane. [lndpakiirionHasi pereTka.
45, Tema 45. Honﬂpl:naum cBera. EcTrecTBEHHBIN 1 4 3 0 0 0 0 0 8
TMOJISIPU30BaHHbIN CBET.
Tema 46. PacripocTpaHeHue cBeTa B aHU30TPOIHbIX
cpeaax. [IBoiiHoe JydernpenomiIeHue.
46. |ntepdepeHus noyisspu30BaHHBIX JTyueil. 3aKoH 4 3 0 0 0 0 0 6
buo. T'unore3a ®penens. Dpdext Dapanes.
Tema 47. [onspusanus cBeTa Mpy OTPaKEHAN U
MIPEJIOMJICHHH CBETA HAa TPAHULIE ABYX
47.|mmanexTpukoB. 3akoH bpiocrepa. 3akonomeproct| 4 3 0 0 0 0 0 6
paccesiHus Pases.
48, Tema 48. ducnepcusi ceeta. OCHOBBI 2JIEKTPOHHON 4 2 0 0 0 0 0 6
TEOPUH JTUCIIEPCHUH.
Tema 49. Ternosoe m3nyueHue. 3akoH Kupxroda.
49. [A6comoTHo yepHoe Teno. OnTuyeckas 4 2 0 2 0 0 0 4
MTPOMETPHSL.
Tema 50. ®oToanexTprdeckuii 3PexT.
50. [3akoHoMepHOCTH BHEIIHEro (hoToahdeKTa. 4 2 0 0 0 0 0 4
51, Tema 51. Dueprus u uMitysc GoToHa. SBIeHNe 4 > 0 0 0 0 0 4
Kommrona. /laBnenue cBera.
Tema 52. KoprycKysipHO-BOJHOBOH Tyaslu3M.
52.|CooTHollieHre HeonpeaeaeHHOCTEN. 4 1 0 0 0 0 0 4
Tema 53. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpaXx.
Mounenu atoma Tomcona u Pezepopaa.
53, [Toctynarel Bopa. DnemenTapHas Teopusl aTomMa 4 2 0 0 0 0 0 6
BoJOpoaa 1o Bopy. DneMeHTsl KBaHTOBOU
MEXaHUKH.
Tema 54. AtomHoe siipo. CocTaB aTOMHBIX SIIEP.
54.|CnuH ¥ MarHMTHBIA MOMEHT sIpa. 4 3 0 0 0 0 0 5
DAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 55. DnemenrapHsle yacTulpl. CoBpeMeHHas
55. |cuctemaTuka 3JIeMEHTApPHBIX YaCTHI. 4 2 0 0 0 0 0 0

4.2 Kjogepacanne JUCIMILIMHDI (MO 1yJIs) 154 0 24 0 926 0 272
[Tenta 1. Ipeamer chuzuxu. OnpeneneHns, NpuGIMKeHUs

[Ipenmer ¢usuku. 3HaueHue (PU3UKH I ecTeCTBO3HAHMA. MeTopl (pr3ruecKkoro uccaenopanus. OnpeneneHus,
npudmkenus. [lonstue o pusndeckoit Mozenu. Pusrueckuii sxcriepuMeHT. Pusnyueckre BeIMunuHbl. MexyHapoaHas
cucrema CU, cranpaptsl. [ToHATHA (PU3KMKK KaK OCHOBA COBPEMEHHOM XMMUYecKOil Hayku. [Ipumeps! NCIOIb30BaHuUS
(pusznyeckux METONOB UCCIIEIOBAHUS B XUMUU.

Tema 2. Mexanuka. O CHOBHbIE IOHSITHS BEKTOPHOT0 aHAJN3a.

Mexanuka. Beenenue. [1penver mexanuku. OCHOBHBIE MOJIEJIbHBIE MTPEACTABIICHUS. MeXaHIMUecKoe BIKCHHUE.
[IpocTpaHCTBEHHO-BpeMeHHasl cucTeMa orcuera. Tesno orcuera. OCHOBHBIE IOHATHS BEKTOPHOTO aHan3a.. Onepanun ¢
BekTopamu. CBOWCTBA CKAJIIPHOTO M BEKTOPHOTO Mpomn3BeieHnil. CrcTeMsl KoopauHat. JlekapToBa cucteMa KOOPIAMHAT.

Tema 3. Kunemarnka MatepuajibHOll TOUKH. CKOPOCTH B yCKOpPeHNe. Y CKOpeHne NPy KPHUBOJNHEITHOM
JABHKECHHUH.

Kunemarnka matepraabHON TOUKH. JIMHENHbIE XapaKTEpPUCTUKN OBIKEHNS. Paguyc-BekTop MatepuansHoi Toukd. CKOpOCTh 1
yckopeHwue. . Bektop cpegneit ckopoct. MrHOBeHHasi CKOPOCTh YacTHIIBL. YTJIOBBIE XapaKTEPUCTUKY ABMKeHnsA. KuHemaTnka
BpAIIATEIbHOTO IBMKEHHS. Y CKOPEHHE NPH KPUBOJIMHEWHOM ABMKEHUH. 3aKOH JBIKCHUS.

Tema 4. /InHaMuka MaTepuaibHoil Toukn. 3akoHbl HeoToHA, Clula TsizKecTH H Bec. MHepnMaJbHbIE€ CHCTEMbI
oTcyera.

JuHamMuKa MaTepuanbHON TOUKH. HeprmanpHble cucTeMbl oTcdera. 3akoH nHepunn [amnes - HelotoHa. [IpuHnmn
otHocutenbHOCTH ["amnes. Cuna. MaepTHOCTH. Macca. Bropoii 3akon Helotona. [Tpustmn cyniepriosutiun cit. TpeTnii 3aKoH
Heiorona. I'paBurtanmonnsie Banmogeiictsus. Cua TsokecTr v Bec. HeBecomocTs. Pa3MepHOCTD M e JUHUILIBI N3MEPEHHH.
WHepTHast ¥ rpaBUTAIIMOHHAS MaCCHI.

Tema 5. Cuia Tpennsi. UmnyJabc. 3akoH coxpaHeHusi ummnyJbca. [lenrpooe:xnas cuina naepuun. Cuia
Kopuomnca.

Cuna tpenusd. TpeHue nokos, TpeHHE CKOJIbXEHUS, TpeHrne KaueHHs. Cria BA3KOro TpeHus. MoIyb CUJIBl TpEHUs (3aKOH
AwmonroHa - Kysnona). ImMmysibe. 3ak0H coXpaHeHHs UMITyJIbca. [IBIKeHre Tea ¢ nepeMeHHoN Maccor. LienTp

nHepuun. Teopema o ABMXeHUH 1IeHTpa Macc. HenmHeprmanbHble cucteMsl oTcueTa. LlenTpodexHas cuia naeprmu. Cuta
Kopuosnuca.

Tema 6. Pa6ora, MomqHocTh. Kunernueckasi sneprusi. [loreHnuanbHas sHeprusi.

Pa6orta, MomHocT. CBOIicTBA pabOTHI pa3IMUYHBIX CUI B MexaHuke. KuHetnueckas sHeprus yactuusl. Teopema o
KUHETUYECKOH 3Hepruu. PaboTa KOHCEpBAaTUBHON CHJIBI IPH ABMKEHUH 110 3aMKHYTOH TpaeKkTopuu. IloTeHManbsHoe moje cuil.
INorennumanbHas sHeprus. IloreHunanbHble Kpusble. CTOPOHHME CHIIBL. 3aKOH U3MEHEHU s TIOJIHOM MEXaHUYECKON SHEPrun
JaCTHLIBL.

Tema 7. /IBukeHne TBepaAoro teja. MoMeHT CHJIBI 1 MOMEHT NMITYJIbCA. 3aKOH COXPaHEHHs] MOMEHTA HMITYJIbCa.

JIBr:xeHue TBepAoro Tena. [IBrkeHne LeHTpa nHepuun. BpamarensHoe aBmkeHre. MOMEHT CHJTbl 1 MOMEHT MMITYJIbCA.
YpaBHEeHHE MOMEHTOB. 3aKOH COXpaHeHHsI MOMeHTa uMITybca. 11 -it 3axon HeloToHa 11 BpamarensHOro ABMAKeHus. MoMeHT
vHepimy. OU3IMYEcKrid CMBICI ¥ CBOMCTBA MOMEHTA MHEepIMU. MOMEHT MHEPIUH TeJl TPABUIbHON reOMeTpUIecKOi (pOPMBI.

Tema 8. Teopema IN'wiirenca-IllTeiinepa. Knnetnueckast 3Heprus Bpamammerocs reja. Padora.

Teopema I'oiirenca-Ireiinepa. CBoGonHbIe ocu. I'naBHbIe ocu nHepuun. KuHernueckas sHeprust Bpauiaiorerocsi tesna.Padora
BHEIIHEW CUJIBI [TPY BpallleHUH TBEPOTO TeJjla BOKPYT HEMOABMKHOW ocu. KBaHTOBaHuMe yrioBoro MmomeHta. OnpeneseHre
MOMEHTA MHEPIMU U MEXbSIIEPHOTO PaCCTOSIHUS MOJIEKYJ1. BpamarensHble ypoBHH SHepruu. I mpockon.

Tema 9. Ynpyrue cBoiicTBa TBepAbIX Teld. 3akoH ['yka. Heprus ynpyrux jaedopmanmii.

VYnpyrue cBoiicTBa TBepAbIX Tesl. Tumbl necpopmarmii . Buapl ynpyrux gecopmarmii: pacTskeHue, KpydeHne, CIBHT .
Ocratounas gepopmarms. 3akoH ['yka. Moayns FOnra. Kosacdgumument ynpyroctu . Koapgpumment Iyaccona. Mexanndeckoe
HarnpspkeHue. 3akoH ['yka npu KpydeHun . Heprus ynpyrux gedopmanuil. JJuarpaMma pacTskeHHs.
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Tema 10. Kosie6anns. YpaBHeHne cB060HBIX KOJe0aHHIl. DHEPrusi rapMOHIY€CKOT0 KOJIe0aHmsI.
Maremarndecknii MasITHUK. PU3n4YeCKHil MasITHHK.

Konebanus. IuddepernmansHoe ypaBHEHHe rapMOHUYECKUX KosieOaHuil. [IpescTaBienue KosebaTeabHOro mpoiecca ¢
MIOMOLIBIO BEKTOpa aMITUTYbl. CKOPOCTh M YCKOPEHHE NPY TapMOHMYECKOM KOJIeOaHUH. DHeprusi rapMOHUYECKOro
koneOanus. [IpyxuHHbIA MasTHUK. Matematindeckuil MasTHUK. Pusndeckuil MasTHUK. KonebartebHble IPOecChl B XUMUHL.

Tema 11. CiozkeHue KoJiebanuii, 6uenus1. 3aryxaomue KoJjedanns. Boinyk/jeHHble KoJe0anus. Pezonanc.

da30Bast HOBEPXHOCTb FAPMOHUYECKOT0 oclmuiATopa. CioxeHue konebanuii, ouenus. CloxeHne B3auMHO
NepreHIUKYJISIpHBIX Kosiebanuii. ®urypst Jluccaxy. JuddepennpansHoe ypaBHeHHE 3aTyXaOIKMX KOJIeOaHHUH.
Jlorapudmudeckuii iekpeMeHT 3aTyxanust. JJooporHOCTh. BriHyX/1eHHbIe KosieOanust . Pesonanc. PesonancHas yacrora.
AMIUTUTYJHO - Pe30HaHCHas KpUBasl.

Tema 12. Boansl. IIpogobHbie 1 monepeynbie BOJHBL. YpaBHeHne derymei BoaHbl. ndpaknus n
nnTepepenuus. CTosiune BOJIHBI.

Bosnsl. PactipocTpanenue BosH B ynpyroi cpeze. [IpogonbsHble 1 oriepeyHble BOJHBL. Y paBHEHHE OeryIieil BOJHBI .
YpaBHeHue miockoi u chepudeckoi BoiH . BomHoBoe ypaBaenue . Judppakims u nHTepdepenims. CTosqre BOTHBL.
SHeprus, IepeHocuMasi YIpyrou BOJHOU. Bektop miuoTHOCTH moToka sHeprun. DpdexT Homnepa. YibTpa3BykK.

Tema 13. MexaHnka :KuaKocTei 1 ra3oB. YpaBHenue bepuyiim.

MexaHuka xugKocTeit ¥ razoB. OCHOBBI THIPOCTaTHKY. JJMHaMMKA CTALIMOHAPHOTO TeYEeHHs KUAKOCTH. Hepa3pelBHOCTH CTpyH.
TpyOka Toka. YpaBaenue Beprymm. [Ipuniun pabotsl BonocTpyitHoro Hacoca. CHiibl BHyTPEHHETO TPEHUS B KUAKOCTSIX.
Kunemarnueckas BA3KOCTb XuaKOcTH. JlaMuHapHOe n TypOysieHTHOe Tedenus1. Yuco PeiiHonb/ca.

Tema 14. OcHoBbI MoJieKyasApHO# (pbu3nku. Macca u pa3mepbl MoJieKkyJ. UieaabHblii ra3. YpaBHeHHe COCTOSTHUS
uaeaabHoro raza. Temneparypa. /laBinenne. Kunetnueckasi SHeprusi nocTynaTeJbHOr0 ABHKEHHs MOJIEKYJI ra3a.
Pacnpepnesienne MakcBeJia o CKOpoCTsIM.

IIpeamer monexysspHON (pU3UKU U TepMOIUHAMUKKI. OCHOBHI MOJIEKYJISIpHOH (pu3uKU. Macca 1 pa3Mepsl MOJIEKYJL.
WpeanbHblii ra3. YpaBHeHUE cOCTOSIHUSA UaeanbHoro raza. Temneparypa. Hasnenue. [lapunansHoe naBnenue. 3akoH JanbToHa.
Kunernueckas sHeprusi nocTynareabHOro ABU:KEHUs MOJIeKyJ ra3a. Pacripenenenne Makcgesuia no ckopoctsiM. CpenHsist 1
CpefiHe-KBaJpaTHYHbIC CKOPOCTH JBIKCHUS.

Tema 15. I'a3 B moJie cua Tskectd. Pacnpenenenne boannvana. ITousitue o crenedsax ceo6oabl. JIanHa
cBo6oaHOro npoodera. Ind py3us, TemonpoBoaHoOCTh, BA3KOCTh. YpaBHeHue Bau-nep-Baananca. U30Tepmbl
Ban-gep-BaaJnca.

I'a3 B moste cun Tspxectu. Pacripenenenne bonpivana. [TonsATre 0 cTeneHsx cBoOoabl. BHyTpeHHsIs1 SHEprust ¥ TEIIOEMKOCTh
nzeanpHOro rasza. KBanroBas teopus tersioeMkocTd. IimHa cBoboaHoro npobera. duddysns, TermmonpoBoJHOCTb, BA3KOCTb.
PeanbHble rasel. Y paBHeHue Ban-nep-Baansca. Mzorepmsl Ban-gep-Baansca. DxcniepumMeHTanbHble H30TepMbl. ekt
Jxoyns - TomricoHa.

Tema 16. I nauano TepmoguHaMuKku. Anunadarndeckuii npouecc. Padora npu nzorepmudeckom npouecce. Iluxa
Kapno, k.n.a. 9urponus. CBoiicTBa SHTPONUHU. JHTPONNS UeaJTLHOI0 ra3a.

TepMoarHAMHUYECKHI CIIOCOO OMUCAHUSA ABJICHUI. | Havano TepMoAMHAMUKH. AIaOaTHUECKIA Tpoliece. Y paBHeHMe
Ilyaccona. Pabora mpu aguadatiudeckoM mporiecce. Pabota nmpu n30TepMUIecKoM mporiecce. TeroBble MamHbl, K.10.1. [Tuko
Kapwo, k.1.a. Qurponus. CBoiicTBa SHTPONUU. DHTPONUS UeabHOro raza. CTaTucTUYecKoe MpeacTaBjieHue SHTPOITUH.

Tema 17. II Hauaso TepmoauHamMuku. TepmoauHaMuue cKrue MOTEHIHANDI.

Bropoe Havano repmoanHamMuku. [Ipumepsl npumeneHus sutponuu. Teopema HepHera. TepmoanHamMuueckyie NOTEHIMABL.
Buytpennsist sneprus. CBobonuas sneprust. [Torennman ['m66ca. utanbnus. [ToTeHnmans ¥ TepMOIMHAMUYECKOe
paBHoBecue. CoorHomennss Makcgeia. [lepexo/ OT OAHUX TEPMOJMHAMUYECKMX MOTEHIMAIOB K Apyrum. ®opmysisl ['n60ca -
I'espmroseua.

Tema 18. Kpucraninueckoe cocrosiane. TemioeMKocTh KPpHCTALIOB. Pu3nyecKHe THNDI KPUCTAWLIOB. ®a30oBble
nepexojsbl.

Kpucrammdeckoe cocrosiHue. TerioBoe KosiebaHue B KpUcTaiax. TermioeMKoCTbh KpUCTauioB. PU3NUECKUE THITBI
KPUCTAJUIOB. Tunb! KpUcTaJIMUECKUX pewerok. Pemerku bpase. IIpumepsl. MexaHusm TeIUIONPOBOJHOCTU B KpUCTAJLIAX.
Crpoenue xuakocteit. [lopepxHocTHOE HaTshkeHe. KanumspHele sBneHus. ®a3oBsie nepexopl. [Ipumepsr.

Tema 19. DaekTpocraTnka. JJjekrpudeckuii 3apsaa. 3akon Kynona. JiiekTpocraTudyeckoe moJie.
Hanps:KeHHOCTh 3JIeKTPOCTATHIECKOT0 MOJIsl. DJIeKTPUYeCKHIl THII0Ib.

SJ'IGKTPOCTEITI/IKEI. 9HeKTpI/I‘leCKHﬁ 3apsn. JII/ICerTHOCTI), PEIATUBUCTCKAA MHBAPUAHTHOCTD, 3dKOH COXPAHECHUA 3apAaa. 3akoH
KyJ'IOHa. SJ'IGKTPOCTEITI/I‘ICCKOC I10J1E. Hal'[pH)KeHHOCTI) QJIEKTPOCTATUYCCKOIO MMOJIA. HpI/IHL[I/IH Cynepro3numu
IJIEKTPOCTATUICCKUX noJjiei. CHIOBBIE JTIMHUN QJIEKTPOCTATUYCCKOIO IMOJIA. SHCKTPI/I‘IECKI/Iﬁ JUIIOJIb. I[I/IHOHLHHﬁ MOMCHT.
HaHpH)KEHHOCTL I10JI4 JUITOJIA. Iousartue 00 QJICKTPUIECKOM I10JIE MyJ'[bTPIHOI[efI.

SAEKTPOHHBH
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Tema 20. Daexkrpuueckoe cmemenne. Teopema Ocrporpaackoro-I'aycca.

AnekTpuyeckoe cMmelenne. Teopema Ocrporpajackoro-I'aycca uist 371€KTPOCTATUYECKOTO MOJIS B BAKYYMe.
Huddepenmmansaas ¢popma Teopemsl Octporpaackoro-I'aycca (ypaBHenue [lyaccona). IIpumepsl mprMeHEHHS TEOPEeMBbI
Ocrporpanckoro-I'aycca K pacueTy 3JIeKTPOCTATHUECKUX MOJIel B BaKyyMe (1oJie GeCKOHEYHOW paBHOMEPHO 3apsKEHHON
TUIOCKOCTH, TI0JIE PABHOMEPHO 3apsiKeHHOM cdephl U 1apa, NoJie pABHOMEPHO 3apsKEHHOTO TI0JIOT0 LIIMHIPA ¥ HUTH).

Tema 21. Pa6oTa mo nmepeMEeICeHUIO JIEKTPUIECKOTI0 3apAaaa B JIEKTPOCTATHYIECCKOM IT0JI€. IMoTeHmmuan
JEKTPOCTATHYICCKOTO I0JIAA, PAa3HOCTh NOTCHIMAJIOB.

Pabora o NEPEMCHICHUIO JICKTPUICCKOI'O 3apsiad B JICKTPOCTATUYECKOM 1OJIC. HI/IpKyJIHL[I/IH BEKTOPaA HAIIPAKCHHOCTU
IJICKTPOCTATUYIECKOTO TOJIA. HOTCHLII/IEUI QJIEKTPOCTATUYCCKOIO IM0JIA, PA3HOCTh MOTCHINAJIOB. CBs13b MEKAY HAIPAKEHHOCTbIO
U IMOTCHIIUAJIOM. 9KBI/IHOTCHHI/I3)IBHBIC NOBEPXHOCTU. HpI/IMCpH BBIYHMCJICHU A MMOTCHIUAJIA TTO HAITPAKECHHOCTH TTOJIA.

Tema 22. [IpoBoJHUKH B 3JIEKTPOCTATHYECKOM MOJIe€.

HpOBO,HHI/IKI/I B 2JICKTPOCTATUYECKOM TIOJIC. HaHpH)KCHHOCTI) NOJIA BHYTPU TPOBOJHUKA. 9HeKTpOCTaTPI'~I€CKaH 3amiura.
PaCHpCIICHeHI/IC 3apsA40B B IPOBOJAHUKE. BzanmocBs3p MEKAY HAIPAKEHHOCTBIO TOJIA BOJIM3H NOBEPXHOCTU MMPOBOJAHUKA U
HOBCpXHOCTHOfI IUIOTHOCTBIO 3apsA10B Ha €TI0 MOBEPXHOCTH. SHCKTPI/I‘IeCKI/Iﬁ BETEDP, yCTpOﬁCTBO IpOMOOTBOOB. I[I/IHOIII) B
OJHOPOAHOM U HEOAHOPOAHOM IJICKTPOCTATUIECKOM IIOJIC.

Tema 23. III/ISJIEKTPHKI/I B QJIEKTPOCTATUY€CKOM I10JI€. HI/ISJICKTPH‘ICCKaﬂ BOCIIPUMMYHUBOCTDb U JUIJEKTPUIECCKas
MNPpOHUIAEMOCTD Cpeabl.

III/ISJ'IGKTPI/IKI/I B 2JICKTPOCTATUYECCKOM IIOJIC. Tumnst AUDJICKTPUKOB. Ty NoJsApu3alivi JUJIEKTPUKOB. HOJ'IHpI/I3y€MOCTI)
(BCKTOp l'[OJ'IF[pI/BaIII/II/I). HI/IBJ’[CKTPI/I‘IeCKaH BOCITPUUMYUNBOCTDb U AUDJICKTPUYICCKAA TPOHULIAEMOCTb CPEbI. HaHpH)KCHHOCTI)
NOJIA BHYTPU AUDJICKTPHUKA. BeKTOp DJICKTPUYCCKOI'0 CMCIIEHUA B TUIJICKTPUKAX. TeopeMa Faycca IJIA JUDJIEKTPUKOB.
I/IBOTPOHHI)IC 1 aHU3O0TPOIHbIC AUDJICKTPUKU. ,HI/IBJ'[CKTPPI‘I@CKEIH IMPOHUIAEMOCTb HETIOJIAAPHBIX TUIJIEKTPUKOB. CDopMyna
KJ'IEIYSI/cha-MOCOTTI/I. ,Z[I/ISJ'[@KTPI/I‘ICCK&H MPOHUIAEMOCTbD IMOJIAPHBIX JUIJICKTPUKOB.

Tema 24. [lnsnekTpuyecKasi NPOHUIIAEMOCTh HENOJSIPHBIX 1 MOJAPHBIX JHAJeKTPUKOB. CerHeTo3J1eKTPHKH.
IIbe303aexkTpuuecknii 3 dexr.

W3oTpomnHble U aHW30TPOIHbIE JUIIEKTPUKHU. [[1aeKTprudecKas MpOHULAeMOCTh HEMIOJIIPHBIX AN3JIEKTpUKoB. Popmyna
Kiaysuyca-MocotTu. [Juanekrpudeckas NpOHULAEMOCTb HOJISIPHBIX TUAIEKTpUKOB. CernetoaniekTpuku. CBolicTBa
CerHeToaNeKTpuKoB. [Tbe3031exTpudeckuit a¢pdext. OOpaTHbIN Mbe303eKkTpudeckuil a¢pdekt. [Ipumenenue
MIbE303JIEKTPUUECKOro 3pdexra. Dnexrpersl. [lomydyeHne cTaOMIbHBIX JEKTPETOB U UX IPUMEHEHHE.

Tema 25. JuexrpoemkocTs. Kongencaroprel. EMKOCTh KOHIEHCATOPOB. DHEPrusl 3JeKTPHYECKOr0 MOJIsl.

DJIeKTPOEMKOCTh YEAUMHEHHOTO NpoBoAHMKA. Exnanna snekrpoemkocty B cuctreme CH. KoHzpeHcaTtophl. D1eKTpoeMKOCTb
KOHJEHCAaTOpOB (TJIOCKOTO, IWJIMHIpUIecKoro, cepudeckoro). [lapamiensHoe u nmocne10BaTeIbHOE COSANHEHNE
KOHJEHCATOPOB. DHEPIus CUCTEMBI HETIOABIKHBIX TOUEUHBIX 3aPsI0B. DHEPIUs 3apsHKEHHOTO YEANHEHHOTO [TPOBOIHUKA.
SHeprus 3apsKEHHOTO KOHAEHCATOpa. DHEPrus 31eKTPOCTATUIECKOro HOJIs.

Tema 26. I1ocTosHHbI aeKkTpHYe cKuil TOK. Hocurenn Toka. IL10THOCTD H cHIIa 3JIEKTPHYECKOr0 TOKa. 3aK0OH
Owma. Pa6oTa n momHuocTh TOKa. 3aKkoH [xkoyJsi-JIeana. Ilpasuia Kupxroda.

IocTosiHHBIN 35IeKTpUIecKuil TOK. Hocutemm Toka B razax, JeKTPOJIMTaX, TOMYIPOBOIHIKAX U MeTauiax. [IOTHOCTS 1 criia
3JIEKTPUUYECKOTO TOKA. Y paBHEHHE HETIPEPHIBHOCTH. DIEKTPOABMKYIas ciia. 3akoH OMa. ConpoTHBIICHHE IPOBOTHUKOB.
3aBUCUMOCTDb COMPOTHUBIICHUSI POBOIHMKOB OT Temreparypbl. 3akoH Oma B quddepenimansioii opme. Pabota v MOIIHOCTD
Toka. 3akoH Jlxoyns-Jlenma. 3akon Oma i1 HEOTHOPOAHOTO yyacTka 1emnu. PasserBinennsie nenm. [Ipasmna Kupxroda.
KBasucranmoHapHbie TOKH.

Tema 27. DIeKTPONPOBOIHOCTH TBEPAbIX TeJ. IIpupoga Hocureseii Toka B MeTaLiax. Kiaccuueckas Teopust
3JIEKTPONPOBOHOCTH METAJLIOB.

DJeKTPOIPOBOAHOCTh TBepAbIX Tel. [Ipupoma Hocutenel Toka B Metawiax. OnbiTel MunikeHa, Pukke, Tonvena u Ctbioapra.
DJileMEeHTapHasl KIaCCUUECKast TEOPUS JIEKTPOIIPOBOJIHOCTH MeTaIIOB. 3akoHbl Oma, [Ixkoyis-Jlenua u Bunemana-®panua c
TOYKH 3pPEHUS KIACCUIECKOU JIEKTPOHHON TeOpHHU. 3aTpyIHEHHUS KIIACCHUYECKOHN JIEKTPOHHOU TEOPHH.

Tema 28. D1eMeHTHbI 30HHOI TeOPUH TBEPABIX TeJ. DJeKTpUIECKHE CBOIICTBA MOJYNPOBOJHUKOB. KOHTAaKT IBYX
NOJIYIPOBO/JHAKOB C Pa3JIMYHBLIM TUIIOM IPOBOHMOCTH (P-N - MEpPeEXo ).

DeMeHTbI 30HHOUN TE€OpUH TBEPALIX TEJI. TTousrue 06 YPOBHAX HEPIrvr U SHEPreTUIECKUX 30HaAX B TBEPAOM TEJIC. OcCHOBHBIE
npeacTaBJICHUSA KBAHTOBOM SHCKTpOHHOﬁ TEOpHH. KJ'IaCCI/I(l)I/IKaL[I/IH TBEPAbIX TEJI IO UX IJICKTPUICCKUM CBOVCTBaM Ha OCHOBE
30HHBIX HpeHCTaBHeHHfI.. SHEKTPI/I‘ICCKI/IC CBOWCTBa MOJyIIPpOBOJHHKOB. CoOcTBeHHas U npumecHada mpoBOANUMOCTb
NOJIyIIpOBOJHHUKOB.

KoHTaKT ABYX HOJYIIPOBOJHMKOB C Pa3MYHBIM THIIOM ITPOBOUMOCTH (p-n - epexo). [TomynpoBOJHHKOBBIE JUO/BL.
[MpuHLMn paGoThl TPAH3UCTOPA. .
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Tema 29. KoutakTHble siBJeHHs1 B MeTaLiax. Padora Boixoga. TepmossiekTpuueckue sisjienns (3eedeka,
IMeasThe, ToMcona). CBepXnpoBOMMOCTb.

KoHTaxTHble siBNIeHHs B MeTasU1aX. PaboTa Beixoga. KOHTaKT JBYX METAJIOB C TOUKH 3PEHMUS 30HHOH TEOPUH M KJIACCUYECKON
3JIEKTPOHHOW TEOPUH, KOHTAKTHAsI Pa3HOCTh NMOTeHIMANIOB. TepmoasiekTpuueckue sineHus (3eedeka, [lenbthe, ToMcoHa).

CaepxnpoBoguMocTh. CBOICTBA CBEPXITPOBOIHUKOB. [IpuMeHeHre cBepXIPOBOIHUKOB.

Tema 30. uexkTpuueckuil TOK B Bakyyme. BakyymHble 110AbI H TPUOIbL. DJIeKTPHYECKHN TOK B JIEKTP OJIUTAX.
AaekTpoan3. 3akonbl Papajges. DIeKTPUIECKUN TOK B ra3ax.

DJeKTPUUECKUN TOK B BakyyMe. TepMoanekTpoHHas sMuccus. 3akoHbl borycnasckoro-Jlenrmiopa u Pruuapacona-Jlemmvena.
BakyymHBIE AMOBI ¥ TPHOJIBL.

DJIEKTPUUECKUNA TOK B JEKTPOJIMUTAX. DICKTPOIUTHUECKAS JUCCOLMALUs. DieKTpoan3. 3akoHsl Papanes. [Ipuvenenue
3JIEKTPOJIUTOB.

DJIeKTpUUECKUH TOK B ra3ax. HecaMoCTOSITeNIbHBIN M CAMOCTOSITENIbHBIN Ta30BbIe Pa3psiabl.. THUIIBI cCAMOCTOSATEBHOTO Ta30BOT0
pas3psiia: TICIOMUI. UCKPOBOK. yTOBOW M KOPOHHBIN.

IIna3zma u ee OCHOBHBIE XapaKTEPUCTUKH.

Tema 31. MarneTtu3m. MarautHoe noJje B Bakyyme. MaruutHas nnayknusi. HanpsizkeHHOCThL MArHUTHOTO MOJISL.
3akon buo-CaBapa-Jlaniaca.

Marnerusm. MarautHoe mojie B Bakyyme. [IpoOHbIe TokH. MarHUTHBI MOMEHT paMKH{ ¢ TOKOM. MarHuTHast UHIyKius. JInaum
MAarHuTHOM MHAYKIMU. HanpskeHHOCTh MarHUTHOTO NOJIs. [IpUHIMIT Cyneprno3UiMyM MarHUTHBIX M0JIel. 3aKoH
buo-Cagapa-Jlannaca. Pacuer xapakTepuCTUK MarHMTHBIX MOJIEN C UCHOIb30BaHUEM 3akoHa bro-Casapa-Jlannaca u npuniummna
CYNEPIIO3UIIIHU.

Tema 32. 3akon AmMnepa. Cucremsl e uHull. MarHuTHas NOCTOSTHHASA.

3akoH Amnepa. OnpeneneHre MAarHUTHOM MHAYKLMM U3 3aKkoHa AMriepa. B3anumozaeicTeue qByX TOKOB, TEKYIIUX IO
GeCKOHEeUYHBIM TapaulebHbIM IpoBoAHKUKaM. CrcTeMbl equHuULL (aOCONIIOTHAS 3JIEKTPOCTaTUYecKas cucTeMa, abCoMoTHas
3JIeKTPOMarHUTHas cUcTeMa, cuctemMa einHul ["aycca). MarautHas nocrosiHHas. EauHuIbl u3MepeHns MHIYKIUY MarHUTHOTO
noss B u nanpskenHoctu marauTHoro nosia H B cucreme CU.

Tema 33. [lupkyasauus BeKTOpa MarHuTHO HHAYKIMA B Bakyyme. [luc depennuaabHas popma TeopeMbl 0
nupkyJasiun Bekrtopa B. Teopema I'aycca nuis moast Bekropa B B Bakyyme.

upKymsmumst BeKTOpa MarHUTHOM MHAYKIIMK MarHUTHOTO MOJI B BAKyyMe. 3aKOH IOJIHOTO TOKa JJIs1 MarHUTHOTO TOJIS B
BaKyyMe (TeopeMa o0 IMPKYJIsALY BekTopa B). Micronb3oBaHue TeopeMbl 0 IMPKYJIALMK BeKTopa B i1 HaxoxaeHus
XapaKTepUCTUK MarHUTHBIX nosielt. dnddepentmanbaas ¢opMa TeopeMbl O IUPKYJIALIMY BeKTopa B.

IToTtok BekTOpa MarHuTHON uHAYyKUMU. Teopema ["aycca ass noss BekTopa B B Bakyyme.

Tema 34. MarnutHoe noJe aBu:kymerocs 3apsaa. Cuna Jlopenna. Ilpuninunsl yeTpoiicTBa Macc-CieKTpOMeTpa U
3JIEKTPOHHOI'0 MHKPOCKOIIA.

MaruuTHOe nosie ABMKYIIerocs 3apsiga. JefdcTBre MarHUTHOTO T0JIsl Ha IBWKYyIuuics 3apsid. Cuna Jlopenua. [Ipnxenue
3apsUKEHHBIX YaCTHI] B OJTHOPOJHOM MarHUTHOM T10Jie B BakyyMe. [IpHHIMITE yCTpOMCTBa Macc-CIIEKTPOMETpa U SJIEKTPOHHOTO
MUKPOCKOIIA.

HNcnonp30BaHne MarHUTHBIX MOJIEN B 3HEpreTudeckux ycraHoBkax (MI'II-reHepaTtop, MarHUTHBIE JIOBYIIKH, YCKOPUTEIN
3apsKEHHBIX YACTUL).

Sq)(l)eKT Xosna. Pabora mo MEePEMEIICHHUIO ITPOBOJAHUKA U KOHTYpPa ¢ TOKOM B OTHOPOAHOM U HEOAHOPOAHOM MArHUTHBIX
I10JIAX.

Tema 35. DieKTpOoMarHuTHas MHAYKIUsL. 3aK0H 3jJeKTpoMarauTHoil nHaAyknnu ®apanes. [Ipasuno Jlenna.
I'enepaTtopbl nepeMeHHOro Toka. UHAYKTUBHOCTD. fIBJIeHHE CAMOUHAYKIMH, DHEPrusi MAarHUTHOTO MOJIs.

DJIeKTpOMarHuTHas MHIYKIWS. 3aKOH 31eKTpoMarHuTHoW nHayKimn Papazes. [Tpasuiio JleHna kak ciegcTBre 3aKoHa
coxpanenust suepruu. I1pupoaa JC snexrpomaruutHON MHAYKIUK. DJIC 31€KTpOMarHiTHON MHAYKIMU B IPOBOJHUKE,
JBWXKYIIEMCS B MArHUTHOM TioJie. TpakToBKa 3aKOHa JIEKTPOMAarHUTHON MHAyKIIMK MakcBeiuta. BuxpeBoe anekTpuieckoe
noste. JuddepennmanpbHas popma 3anucy 3aK0Ha JIEKTPOMarHUTHON MHAYKIMK. | eHepaTopsl nepeMeHHoro Toka. Toku
®yko. Ckua-3¢pdext. UHAyKTUBHOCTD. SIBIeHNE caMOMHAYKIH. B3anMHas HHAYKIMS. DHEprus MarHUTHOTO TOJIS.

Tema 36. MarautHoe moJie B BemecTBe. MarHuTHLI MOMEHT aToMa. MarHuTHas1 NP OHUIIA€MOCThL H MarHUTHAsI
BocnpunMuuBocTh. Ilapamarnernsm. Juamaraetnsm. ®PeppomarseTn3M. AHTH( eppOMarHeTHKH,
(peppumarneTuku u ) eppuUTHL.
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MarnutHoe nosne B Berectse. [Ipupoaa MoneKyIsipHbIX TOKOB. MarHUTHBI MOMEHT aToMa. BeKTop HaMarHU4eHHOCTH.
MarHuTtHasi TPOHMLIAEMOCTh ¥ MarHUTHast BOCIIPUMMYKMBOCTB. Teopema o IMpKYJIAIM Bektopa B B Bemectse. Lnpkynsims
BEeKTOpa HamarHmueHHocTy. Teopema o uupkyJsiuuu Bektopa H B BemectBe. Teopema Octporpackoro-I"aycca mist
MarHMTHBIX 10JIel B BemecTBe. MaruutHas 3amura. [Tapamaraetnsm. [lnamaraetnsm. GeppoMarHeTusm.
AHnTU(eppoMarseTvky, heppruMarHeTuky 1 (peppuThl.

Tema 37. DuexTpuueckue koJsiebanus. Konedareabnblii KOHTYp. CB000/1HbIE rapMOHNYECKHE, 3aTyXalOMIe U
BBIHY2K/I€HHbIE KOJI€0aHNs B K0JIe0aTeJIbHOM KOHTYpe. JJIeKTPUUYeCKUil pe30HaHC.

Anektpuueckue kosnebanus. KonebarenbHblii KOHTYp. CBOOOIHBIE FApMOHUYECKHE KOsleOaHus B KOJieOaTeIbHOM KOHTYpE.
HuddepenumanbHoe ypaBHEeHNE COOCTBEHHBIX JIEKTPUUYECKUX KostebaHuil B KoHType. ®opmyna Tomcona. 3atyxatomniye
KoJieOaHus B KoJsiebaTeabHOM KoHType. [uddepeHnmanbHoe ypaBHEHHE 3aTyXalouX KoneOaHuil B KOHTYpe U €ro pellieHue.
Jlorapudmudeckuii IeKpeMeHT 3aTyXaHHsl, JOOPOTHOCTb KOHTYpa. BeIHYKJEHHbIE 3IEKTPOMArHUTHBIE KOJIEOaHHUSI.
HuddepennmanbHoe ypaBHEHNE BHIHYKAEHHBIX KOJIeOAHUI B KOHTYPE U €ro pellleHue. DIIeKTPUYECKU Pe30HAHC.
ABTOKOJIE0AHUSI.

Tema 38. [IepeMeHHbIIT 3JeKTpUIeCcKUil TOK. Pe3oHanc TokoB. Pe3oHanc HanpsizkeHuil. MOIHOCTh, BblejasseMast
B llenu nepeMeHHoro Toka. Tpanccgopmarop.

[TepemeHHBbIN KBa3UCTAIIMOHAPHBIN JIeKTpUUYecKuil TOK. [IepeMeHHbIN TOK, TEKYIIUA Yepe3 pe3ucTop COMpOTUBIEHHEM R.
MerToa BeKTOpHBIX quarpaMM. [lepeMeHHbIN TOK, TEKYIIUN KaTyIlIKy MHAYKTUBHOCTBIO L. PeakThBHOE MHAYKTUBHOE
conpotuBieHue. [lepeMeHHbI TOK, TEKYIIUI yepe3 KoHAeHcaTop eMKocThio C. PeakTuBHOE eMKOCTHOe compoTrBieHue. Llens
MepPEMEHHOr0 TOKa CofiepiKallas MocjaeAoBaTelbHO COEJUHEHHbIE PE3UCTOP, KAaTYIIKY UHAYKTUBHOCTU U KoHAeHcaTop. [lomHoe
COIPOTHUBIIEHHE IIETTH NIEPEMEHHOr0 ToKa. PeakTiBHOE conpoTtusieHne. 3akoH OMa 71 Lieny epeMeHHOro Toka. PezoHaHc
HarnpsibkeHui. Pe3oHaHc TokoB. MOIIIHOCTE, BhE/IsieMas B LIeNK MepeMeHHOro Toka. TpaHcdopmarop.

Tema 39. daexrpomarautHoe noJie. OcHoBbI Teopun MakcBeJia.

AnexrpoMarauTHoe nojie. OcHoBbl Teopun Makcgeiuia. Tok cmemensi. ITonHbii Tok. O6001IeHHas TeopemMa O HUPKYJISIUN
Bektopa H. Cucrema ypaBHeHuil MakcBesuia Aj1s1 3JieKTpoMaruuTHoro mnosisi. [TosnHas cucrema ypaBHeHMit MakcBesuia B
MHTErpajbHON (hopMe, MaTeprasbHble YpaBHeHUs. Y paBHEHUs MakcBesl1a 11l cTalMoHapHbIX nosiei. [TonHas cuctema
ypaBHeHmi1 MakcBesuia B auddepeHmansHoi popme, rpaHIUYHbIE YCIOBHUS.

Tema 40. DieKTpoMarHuTHbIE BOJHBI.

PacnipocTpaHeHue 31eKTpPOMarHUTHOTO UMITYJIbCa BJOMb IBYXITPOBOJHOM JTUHUU. DIEKTPOMAarHUTHBIE BOJIHBL. CTOsTune
DJICKTPOMAarHMuTHLIE BOJIHEI. BoaHoBoe YPaBHEHHUE AJI51 JIEKTPOMArHUTHBIX BOJIH, CBO6OHHbIC 9JICKTPOMAarHMTHbLIE BOJIHLI.

CBoiicTBa 3IeKTPOMAarHUTHBIX BOJIH (M3 Teopry MakcBea) - HONepedyHOCThb JIEKTPOMAarHUTHBIX BOJIH, OPTOTOHAJIbHOCTD
BekTopoB E u H, cun(azHocts konebanuii E u H B a1eKTpOMarHUTHO# BOJIHE, CKOPOCTH 9JIEKTPOMArHUTHBIX BOJIH U JIp.

Tema 41. IKcnepUMeHTANBHOE MOJIYUEeHNE JEKTPOMATHATHBIX BOJIH. JHEPrus, epeHocumas
9JIeKTPOMArHATHOM BOJIHOII.

DKCrnepuMEeHTAIbHOE TOJyYeHHe U UCCIeJOBaHKE JIEKTPOMATHUTHBIX BOJIH. OTKpBITHINA KosteOaTesbHbLil KOHTYp (BUOpaTop
I'epua). CBoiicTBa 316K TPOMArHUTHBIX BOJIH, YcTaHOBJIeHHbIe B padoTax ['.I'epua, [1.H.JIebenera u np. Dueprusi, nepeHoCMMAas
3JIeKTPOMarHUTHOM BOJIHOM. BekTop YMmoBa - IloiiHTHHra. IHTEHCMBHOCTD 3/IEKTPOMArHUTHBIX BOJIH. [IpHHIUN pagroCBsI3u.
[Ixaa 3;1eKTPOMAarHUTHBIX BOJIH.

Tema 42. IIpeamet ontuku. BoiHoBbIe 1 KBAaHTOBBIE NPe/ICTaBJeHHs 0 Ipupojae ceeta. Poromerpusi. OcHOBHBIE
3aKOHbI (POTOMETPHH.

OIITUKA. Beenenmue. IIpenmer ontuku. BolnHOBEIE 1 KBAHTOBBIE MTPEACTABICHHUS O IpUpoie cBeTa. MHpopMaims o cTpoeHnn
BEILIECTBA, MEK- M BHYTPUMOJIEKYJIAPHBIX B3aUMOJENCTBHAX, OJTydaeMasi U3 pa3jIMuHbIX YYAaCTKOB CIIEKTpa
3JIEKTPOMArHUTHBIX BOJIH.

cI)OTOMeTpI/IF[. 9HepF€TI/I‘IeCKI/I€ 1 CBETOBBIC XaPAKTECPUCTUKU CBETOBOI'O IMOTOKA. OCHOBHBIE 3aKOHBI (bOTOMeTpI/II/I.
IInockue MOHOXPOMATHUYECKHUE IJIEKTPOMATrHUTHBIE BOJIHBI. CHCKTpa.HLHOC Pa3JI0KEHUE U3TYUEHUS.

Tema 43. Uurepdepennus ceera. IurepcepeHnus cBera oT IBYX KOrepeHTHBIX HCTOYHHKOB.
IIpocTpaHcTBEHHASI KOT€PEHTHOCTb.

Nutepdepenuus ceera. KorepeHTHsle HCTOUHUKM cBeTa. OnTUYecKas pasHocTh xoaa. HTepdepeHnus cBeta oT AByX
KOT€PEHTHBIX UCTOYHUKOB.

I/IHTep(l)epeHHI/IH HEMOHOXPOMATUYECKUX CBCTOBBIX ITYYKOB. BpeMCHHEUI KOI€peHTHOCTb. HOHy‘IGHI/Ie KOICpCHTHBIX ITYYKOB
METOOM [JCJICHUS aMILIMTYIbl.

Bnusinue pPasMepOB UCTOYHUKA. HpOCTpaHCTBCHHaH KOIr€pE€HTHOCTDb. HonyquI/Ie KOI'€pEHTHBIX ITYYKOB METOJAOM ACJICHUA
BOJIHOBOI'O (prHTa. Ha3ep1)1 KaK UICTOYHUKUN KOTE€PEHTHOI'O U3JTYUYCHUA.

JByxiry4deBbie nHTepepomeTpsl (MalikenscoHa, JKameHa).

MHoronydeBast untepdepennus. Mureppepomerp Padpu-Ilepo. Uutepdepernmonnbie punbTpsl. [IpocBeT/ieHre ONTUKH.
MHorocnoiiHble AUIIEKTPUIECKUe MOKPHITHUS.
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Tema 44. Indpaknus ceera. IIpuanun I'ofirenca-®penens. Meron 3o0n ®peness. Indpakmus Ppenens na
KPYIJI0M OTBEPCTHH M KPYIJIOM 3KpaHe. /[Indpaknuonnas pemerka.

Hudpaxims ceta. [Ipuniun [Novirenca-®penens. Metoa 30a @penens. udpaxims OpeHesns Ha KPYyriIoM OTBEPCTHN U
KPYIJIOM 9KpaHe.

Hudpaknus GpayHrodepa Ha ogHOM U OBYX messax. [JudpakiponHas perierka. Jucrepens ¥ pa3peniamlias CiocoOHOCTb
JU(PaKLIMOHHON PEeIEeTKH.

Hudpaxims peHTTeHOBCKUX JTyueit, hopmyna Bynbsga-bBparra. [TorsaTre 0 peHTTeHOCTPYKTYPHOM aHAIH3€e M PeHTTEHOBCKOM
CIIEKTPOCKOIIHHU.

T'onorpacdus.

Tema 45. [Toasipu3anusa cBeta. EcTecTBeHHBI U MOJSIPU30BAHHBII CBET.

INonspuszanus ceera. EctecTBeHHBIN 1 OIpU30BaHHBIN cBeT. CTeneHs nossipu3anuy. 3akoH Mamoca. Cyneprno3uiyst
3JIEKTPOMarHUTHBIX BOJIH, JIMHEWHO MOJISIPU30BAHHBIX BO B3aUMHO MEPIEHANKY/ISAPHBIX TUIOCKOCTAX. DIUTUNTHYECKAs 1
KpyroBas IoJisipu3aliysl. BeIpokJeHHBIN ciTydail SJTMITHYECKON ossipyu3anyi. JIMHEHHO NoApru30BaHHAs BOJTHA KaK
CYINEPIO3UIIMS BOJIH C KPYTOBOH MOJIIpU3aLAeH.

Tema 46. PacnipocTpaHeHue cBeTa B aHU30TPONHBIX cpeaax. /IBoiiHoe adydenpeiaomienue. Untepdepennust
noJisipu30BaHHbIX Jdydeil. 3akoH buo. 'unore3a ®penens. ¢ ekt Papajges.

Pacnipoctpanenue cBeta B aHU30TPONHBIX cpeaax. JBoriHoe Jyuerpesiomienue. [lonspusaioHHble MpUCIIOCcOOIeHHS.
[IpumeHeHMe NOJSIPU3AIIMOHHBIX METOIOB B XMMUH. [IpoX0:KIeHrEe TIOCKOIOISIPU30BAaHHOTO CBETA Yepe3 KPUCTAIUIMUECKYIO
TacTHHKY. MIHTepepeHnus moasipu30BaHHBIX JIydeil. AHaIU3 NOJSIpU30BaHHOrO cBeTa. VICKycCcTBEeHHas OnTHYecKast
anuzotpornus (potoynpyrocts, siBiaenust Keppa, Korron-MyTtona u [Tokkesnbca).

Bparmenue mockoctu nossspusaunn. 3akoH bro. 'nnotesa ®penens. ekt Papanes. [lonspumerpus. Onriuyueckue
M30MEpHI U UX POJIb B OMOXUMHUYECKHUX MPOLIECcCcaX.

Tema 47. Iloasipu3anus cBeTa NpH 0TPa’KeHUU U NP eJOMIEHIN CBeTa HA TPaHMIle JBYX AUDJEeKTPUKOB. 3aKOH
Bproctepa. 3akoHoMepHOCTH paccesinus Paest.

N3nyvenue aunons. Juarpamma HanpaBjieHHOCTH U3MydeHus aunois. OnsiT YMoBa. [onspusanus 2JeKTpoMarHUTHBIX BOJIH
IIPY OTPaKCHUH U IPEJIOMJICHUM CBETa Ha TPaHHULIE ABYX AUSJIEKTPUKOB. 3akoH bpiocrepa. PaccesHue ceera B cpefiax ¢
BBIPAXKEHHOI ONTHYECKON HeoJHOPOoJHOCThIO. PaccesHue Panes. 3akoHomepHocTy paccesnus Panes. Paccesnue Mu.
MornekysipHOE paccesiHUe, KpUTUIECKas! ONaJeCUeHIUs.

Tema 48. Jucnepcus ceera. OCHOBBI JIeKTPOHHOI TeOPHUH M CIIEP CUH.

Hucnepcus ceera. Metoapl uzyuyeHus aucnepcun. Kinaccudeckas aeKTpoHHas Teopus aucnepcud. Jucnepcus BAAIA OT
JIMHUM ToTJIoIIeH!s. AHOMabHasA aucnepcus. @opmyina Jlopentu-JlopeHua. Y aenbHas pedpakiys, aToOMHas pedpakuus,
MosteKyJsipHas pedpakuus. [IpumeHenne peppakToMeTpU4ecKrX MeTooB B XxuMmuH. Iloriommenue ceera. 3akoH
Byrepa-Jlam6epra-beepa. Cniektpsl norsomenus. ONTudeckast CieKTPOCKOIHS TOTJIOIEHHS B XUMUYECKHUX MCCIIeJOBAHUSIX.
da3oBas 1 rpynnoBasi CKOPOCTb.

Tema 49. TennoBoe n3iayuenne. 3akoH Kupxroda. Adcomorno yepHoe teao. OnrTuyeckass IHPOMeETPHSI.

TernoBoe M3y4YeHne 1 ero XxapakTepucTuku. PaBHOBecHOE m3imydeHne. 3akoH Kupxroda. AdcomoTHo YepHoe Telo.
SKcneprMeHTaIbHAsA 3aBUCUMOCTD M3JIy4aTelbHONU CIIOCOOHOCTH aOCOIIOTHO YEPHOT'O TeJla OT AJIMHBI BOJHBI. 3aKOHBI
Credana-bonbumana u Buna. ®opmyiisl Panes - Ixunca. ['unoresa [TnaHka 0 KBaHTOBOM XapaKTepe TEIIOBOIO U3JTy4eHUsI.
®opmyna [Tnanka. Onruyeckas nupoMeTprs. PaguanmonHas, ipKOCTHas ¥ [IBETOBas TeMIieparypa. TerioBble HCTOYHUKH
CBeTA.

Tema 50. ®oTozraexkTpuuecknii 3¢ Pekr. 3akonHomepHocTH BHelTHero potodpdexra.

dotoanexTpuueckuii 3¢ dexT. Bunpl poToanexTpudeckoro 3¢gpekra (BHEIHINA, BHYTPEHHUN, BEHTUIbHBIN (POTO3(D(PEKTH).
Pa6otst A.I'.CroseToBa. 3aKOHOMEpHOCTH BHelHero (hotoaddekra. YpapHenne DiHIITeHHA 17151 BHelTHero ¢otoaddekTa.
[Ipumenenue ¢otoaddexTa (GoTo31EMEHTHI, (POTOINEKTPOHHBIE YMHOKUTEIH, TIOIYIIPOBOJHUKOBBIE (POTOIIEMEHTHI WIIU
(oToCcOnpOTUBIEHN, BEHTWIbHBIE (POTOIIEMEHTHI MM (DOTOIJIEMEHTHI C 3aIMPAIOLIMM CJIOEM).

Tema 51. DHeprus u umnyJjbc poroHa. fABaenne Komnrona. /laBjieHue cBera.

I'unore3a cBETOBBIX KBAaHTOB ((DOTOHOB) DUHINTENHA. DHEPrusl, Macca U UMITYJIbC (DOTOHA. 3aKOHBI COXPAHEHUS SHEPIUU 1
VIMITyJIbCa TIPU YIIPYTOM COYAApeHUH (POTOHA C neKTpoHaMu. fIBnenue (3¢dexT) KoMnToHa, KOMITOHOBCKas AJTMHA BOJIHBI.
DnemMeHTtapHas Teopus 3¢pdexkra KoMnToHa, OCHOBaHHas Ha KBaHTOBBIX NIPEJCTABJIEHUSAX O IPUPOAE CBeTa. [laBieHue ceeTa.
Pa6ots! [1.H.JIeGeneBa. OObsicHEHNE NaBJIeHNsI CBETa HA OCHOBE BOJIHOBOI M KBAHTOBOM TEOpHH.

Tema 52. KopnyckyasapHo-BoJiHOBOII Ayann3M. CooTHOIIeHHe HeoNpe1eJeHHO CTeMH.
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KoprmyckyJisipHO-BOJHOBOM Iyalu3M CBOICTB BelecTBa. I 'unoresa ae-bpoiinsa. Popmyia ae bpoila. DkcneprMeHTaibsHOe
JIOKa3aTeJIbCTBO BOJHOBBIX CBOMCTB MUKpovacTull (3kcriepuMeHThl K. [IaBuccona u JI.[lxxepmepa, onsitol I1.C. TapTakoBckoro n
I"."Tomcona, onbitel B.A.®abpukanta). [Tonsarue 06 anekrponorpaduu u Helirpororpacduu. CooTHOIIEHHE
HeomnpeneseHHocTel [ eiizen6epra. BoiHoBast (byHKIMS M €€ CTATUCTHUYECKUI CMBICIL.

Tema 53. 3akoHOMEpPHOCTH B aTOMHBIX cnieKTpax. Moaeaun atroma Tomcona n Pezepgopaa. Ilocrynarsl Bopa.
DJieMeHTapHAasI TEOPHSI aTOMa BoIopoaa mo bopy. DieMeHTH KBAHTOBOI MEeXaHUKH.

3aKOHOMEPHOCTH B aTOMHBIX CrieKTpax. JImHelyaTsiil criekTp aroma Bogoponaa. Cepuu B CIIEKTpe aToMa BOAOPOJA.
O6o6mennas opmyna bansmepa, koncranta Pundepra u ee pusznueckuii cmbici. Tepmbl, Mozenu atoma ToMcoHa u
Pesepdopaa. [Toctymatet Bopa. Omeiter Ppanka u ['epua. DnementapHas Teopus aToma Bogopoaa o bopy. Hemocratku
Teopuu bopa. DnemeHTH KBaHTOBOW MexaHUKU. Obuiee ypaBHenue Illpenunrepa, ypasaenue LlpenuHrepa 1uis cTaloHapHbIX
COCTOSTHUH.

Tema 54. AtomHuoe sapo. CocraB aToMHbIX sep. CIH 1 MATHUTHBIA MOMEHT sSIApa.

AtomHoe sipo. Pazmep, coctas 1 3apsj aTOMHOTO siipa. MaccoBoe U 3aps10Boe yucia. M30Tombl, H30TOHBI, 1300apsl. Pamiyc
anpa. ledekT Macchl ¥ SHeprus cBA3M Aaep. Y AeabHas sHeprus cBsa3u. CIIMH 1 MarHUTHBIA MoMeHT sapa. SIMP, ero
IIpUMeHeHMe. SlnepHble CUiIbl MX cBoiicTBa. Mopenu aToMHoro sipa. PagnoakTHBHOE U3TydeHHe U ero Buabl. Paguoak TUBHBII
pacrnaj, 3aKOH paiuoakTUBHOIo pacnaja. [IpaBuna cmemieHns. 3aKOHOMEPHOCTH . - paciaja. f3 -pacnaj, HEWTPHHO. Y -
U3JIy4YeHNe U eTO CBONCTBA.

Tema 55. SJIBMEHTapHLIe YacTHUlbl. COBpeMeHI—laﬂ CHUCTEMATHUKA IJIEMECHTAPHBIX YaCTHIL.

DJeMeHTapHble YacTHLB. Bl B3anMoaecTBUI 1 KJIacChl JIEMEHTapHBIX YacTHLl. MeTosbl HaOMIOAEH!sI M PETUCTPalui
3JIEMEHTAPHBIX YacTHUII (COMHTUUISIIMOHHBIA CUETYNK, YSPEHKOBCKUI CUETUYHK, MMITYJIbCHAs MOHN3AIMOHHAS Kamepa,
ra3opa3psJHbII CUETUHK, ITOJIYIPOBOAHUKOBBIN CYETUHNK, Kamepa Busbcona, quddy3noHnas kamepa, My3bpbKOBasi KamMepa).
SlnepHble peaknny ¥ X OCHOBHbIE TUIEL. COBpEeMEHHAs CUCTEMATHKa JIEMEHTapHbIX YacTull. KocMudeckue mydn.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s ISl CAMOCTOATEJbHON Pa60ThI 00yJaIOIUXCS M0
JUCHUTIIHE (MO/IYJII0)

CamocrosTesbHas padoTa 00yJaIOIIMXCS BEIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofiaBaTesisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesnbHast padoTa MoApasAenseTcss Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3ziesioB) JUCHUILUIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIiecs: YNTAIOT U KOHCHIEKTUPYIOT Y4eOHYI0, HayYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHU s, HANIPABJICHHbIE Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M ITPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

Opranu3zalys CaMOCTOSITENIbHON padoThl 00YYaIOIIMXCs perJIaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOINYECKO JINTepaTypoil 1 3JEKTPOHHBIMU 00Pa30BaTEIbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsinok opraHU3alMK U OCYIIECTBIICHUs 00pa30BATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM CelJUIUTEeTa, IPOrpaMMaM MarkCTpaTyphl (YTBEPK/IEH PUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparnviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @enepatu Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHBIX 3aBeICHUN"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazaunckuii (ITpuBosmkckuii)
(penepanpubIil yHUBEpCUTET"

INpaBua BHyTpeHHEro pacrnopsjka efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeIbHOTO YUPEsKJEHUs BBICLIIETO
npogeccrnoHaabHOro oopazoBanus "Kazanckuit (IpuBoskckuil) peaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

Myxameniu, 1. P. Pekomennaimu nmo ohopMICHHIO OTYETOB O JJAO0OPATOPHBIX Pad0Tax (pU3MUECKOro MPaKTUKyMa:
yue6.-meroz. paspadorka / U. P. Myxamenun, U. ®. I'unbmytauHoB, A. U. CkBopros. - Kazanb: Kazan. yu-1, 2016. - 18 c. -
http://shelly.kpfu.ru/e-ksu/docs/F1665157082/Oformlenie_ OFP_v4b.pdf

MyxamenmuH, U.P. AHanm3 rpapikoB KHHEMATUIECKUX BEJIMUMH JBIKCHUS MaTepPUATBHON TOYKY [DIeKTpOHHHIN pecypc] /
N.P. Myxamemiuua, A.U.®@uiivan // Metoauueckoe nocodue. Kazann. 2015. 16 c. -
http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_AS5-000937.pdf

CkeopiioB, A.J1. Metoanyeckre peKOMEHIAIMU K BBIMOJHEHHUIO JJAOOPaTOPHBIX padoT 10 MeXaHWKe [DIeKTPOHHBIA pecypc] /
CkeopuoB A.U., Hanéros B.B., Myxamenimn U.P., Hegonexkun O.B., JIsicoropckuii 10.B, Upucosa N.A., Craposepos A.E. //
Vyebnoe uzganue. Kazanp. 2015. 155 c. - http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_A5-001017.pdf

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

A.H. OI'YPLOB, JIEKIINU I10 ®U3UKE. MEXAHUKA, MOJIEKYJIIPHAA ®PU3NKA U TEPMOJIHAMMKA,
SJIEKTPUYECTBO, MATHETHN3M, KOJIEBAHU A 1 BOJIHBI, OIITUKA, IIEPHAS ®PU3UKA. -
www.phds.ru/Lekc_ob_ph.html

Wznatensctio - http://e.Janbook.com/books/element.php?pll_cid=25&pl1_id=32823
U3aTeNbeTBO - http://e.Janbook.com/books/element.php?pll_cid=25&pl1_id=707
M3AaTeNbCTBO - http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=705
WzpatensctBo - http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=704

U.P. Kpbuios, Jlekiuu no Kypcy aekTpudectsa - @usndeckuii akynprer CIIOIY -
www.phys.spbu.ru/library/studentlectures/krylov/electr.html

Pusnyeckre OCHOBBI MEXaHUKH - http://online.mephi.ru/courses/physics/osnovi_mehaniki/

9. MeToauuyecKne YKa3aHUA 1A 00YUAIOMMXCA 10 0CBOEHUIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOWPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpeenaeHue. Ipyroi myts o6pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAJIE
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).

Crpannua 16 us 22.

SAEKTPOHHB H
Bl YHHBEPCHTET

Rl | D ALMOHHD AHATATAHEC AR SHTCTEM, Kb




ITporpamma mucimruiunsl "®uzuka'; 04.05.01 "®ynnamenTanpHasd U NpUKIagHas XUMUA".

Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

IpakTyeckast paboTa MPOBOASITCSA MOCHE JIEKIUH, U HOCAT Pa3bsACHSIONINN, 0000MIAOIINNA U 3aK PETUISIIONTUIA
xapakrtep. OHM MOTYT IIPOBOAMTHCS HE TOJIBKO B ayJUTOPUH, HO U 3a TpeJelaMy y4eOHOTo 3aBe/IeHusI.

B xone 1a60paTOpHO-MTPAaKTUIECKUX pabOT CTYAEHTH BOCHIPUHUMAIOT U OCMBICIIMBAIOT HOBBIN YYeOHBIN MaTepHal.
IpakTUyeckue 3aHITUS HOCAT CHCTEMAaTHUECKHUI XapaKTep, PEryJISIpHO CIenys 3a KaKI0H JeKIueH i
JBYMSI-TpEMsI JICKITUSIMU.

JlaboparopHo-TipakTH4ECKKe padOThI BBITOJIHSIOTCS COIIACHO TpapuKy y4eOGHOro nporecca U cCaMoCTOsTeIbHON
padoTHI CTYJICHTOB 1O AUCHUTUTUHAM. [1pr 5TOM cOOITI0AaeTC s TPUHIIUAI HHAWBUIYATLHOTO BHITOJTHEHHSI padoT.
Kaxnpii cryneHT Beger pabodyio TeTpaip, ohopMiIeHe KOTOPO IOJKHO OTBEYaTh TPEOOBAHUSIM, OCHOBHBIE 13
KOTOPBIX CJIelyIoIIHe:

- Ha TUTYJILHOM JIMCTE YKa3bIBAIOT MPEIMET, KYPC, TPYIILY, MOATPYIITY, (PaMHUJIHIO, UM, OTIYECTBO CTY/ICHTA;
KaXJIyI0 paboTy HyMEpYyIOT B COOTBETCTBUH C METOJMUYECKUMU YKA3aHUSIMU, YKA3bIBAIOT JATy BHIIIOJHEHUS
padoTH;

- TMOJTHOCTBIO 3aIKCHIBAIOT Ha3BAHUE PAOOTHI, IeJb U MPUHIIVIT METO/Ia, KPATKO XapaKTepU3YIOT X0/
9KCIEpPUMEHTa M OOBEKT MCCIIeJOBAHMS;

- TIPU HEOOXOIUMOCTH MPUBOJISIT PUCYHOK YCTAHOBKU; PE3yJIbTAThl OMBITOB (PUKCUPYIOT B BUJIE PUCYHKOB C
00513aTeJTLHBIMU TTOJITACSAME K HUM, a TaKXKe TaOJIUIIBI WITH OIUCHIBAIOT CJIOBECHO (XapakTep oopMIICHHUs pabOThI
OOBIYHO YKa3aH B METOANIECKUX YKa3aHUSIX K CAMOCTOSITEIbHBIM paboTam);

- B KOHIIE KaX/I01 paOOTHI JIeNIaloT BHIBOJ, MM 3aKJIIOUYEHHE, KOTOPble 0OCYKIAI0TCsI ITPY MOABEAEHUN UTOTOB
3aHSTUA.

J1ab0paTOpHbIE
paboTh

JlaGopaTtopHast paboTa - 3TO MPOBEICHUE CTYAEHTAMH TI0 3a/IaHHIO TIPETIOIABATEISI MIJTU 110 WHCTPYKITMH OTIBITOB C
HCIIONIb30BaHUEM TTPUOOPOB, MPUMEHEHHEM HHCTPYMEHTOB ¥ IPYTUX TEXHUIECKUX MTPUCIIOCOOJIEHNIA, T.€. 3TO
M3y4eHHe KakKux-1u00 0ObeKTOB, SIBJIEHUI C MOMOIIBIO CHIEIUATLHOTO 000PY/10BaHUSI.

B xoge nabopaTtopHbIX paboOT CTYAEHTH BOCIPUHAMAIOT M OCMBICITMBAIOT HOBBIIA YUeOHBIH MaTepHall.
IpakTHYeCKHe 3aHATHST HOCAT CHCTEMATHIECKUI XapakTep, PeryJIsIpHO CIIeys 3a KaK/I0H JIEKIHen WK
JBYMSI-TpeMsI JIEKIUAMU. JlaGopaTopHbie pabOThl BBHITOIHSIOTCS COTIACHO TpadKy yueGHOro mporiecca 1
CaMOCTOSITENTBHOM paGOTHI CTYAEHTOB MO QUCIUIUTHHAM. [Ipy 3TOM cOOITI0OIaeTCs MTPUHIKAIT UHANBULYaTIbHOTO
BBITTOJTHEHMST paboT. Kaxkmplii cTyIeHT BefieT pabouyio TeTpaib, opopMiIeHre KOTOPOH JOJIKHO OTBEYaTh
TpeOOBaHKSM, OCHOBHBIE U3 KOTOPBIX CIIEAYIOIINE:

- Ha TUTYJILHOM JIUCTE YKa3bIBAIOT MTPEIMET, KYPC, IPYIIILY, OATPYIIITY, (GaMIJINI0, UMsI, OTIECTBO CTYACHTA;
KaXkIylo padoOTy HyMepyIOT B COOTBETCTBHU C METOANYECKUMH YKA3aHUSIMH, YKA3bIBAIOT JATY BBITOJTHEHHSI
padoTs;

- TIOJTHOCTBIO 3alMCHIBAIOT Ha3BaHWE PaOOTHI, 11€JTb U IPUHIIAIT METO/Ia, KPATKO XapaKTEPU3YIOT X0
IKCIIEPUMEHTA U OOBEKT MCCIIEJOBAHMS;

- TIpY HEOOXOMMOCTH MTPUBOIAT PUCYHOK YCTAHOBKH; PE3YJIbTATHI OMBITOB (PUKCHPYIOT B BHIE PUCYHKOB C
00s13aTeTbHBIMH TOAIMCSMH K HUAM, a TAKKe TAOJHUIIBI WM OTMUCHIBAIOT CJIOBECHO (XapakTep oopMIIeHHsT paboThI
OOBIYHO YKA3aH B METOIMUYECKHX YKA3aHUAX K CAMOCTOSITELHBIM paboTam);

- B KOHIIE KKI0i paGOTHI JEA0T BBHIBOJ MM 3aKJII0UEHHE, KOTOPhIE 00CYK/IAI0TCS TIPY MOIBEICHIH UTOTOB
3aHATHAL

Bce mepBuHbIe 3a1MCH HEOOXOIMMO JeJIaTh B TETPAIH MO X0y IKCIIEPUMEHTA.

[poBeneHue 1a00PaTOPHBIX pabOT BKIIOYAET B CE0s1 CIIE/IYIONINE ITATIbI:

- TIOCTAHOBKY TEMBI 3aHATHI U OpeiesieHre 3a1a4 JJabopaTopHOit paGoTHI;

- olIpeiesieHue TIopsIKa JTaG0PATOPHO-TIPAKTUIECKON pabOThI I OTIEIBHBIX €€ ITAIIOB;

- HETIOCPE/ICTBEHHOE BHITTOJIHEHHE JTAO0PATOPHOH padOTHI CTYICHTAMU W KOHTPOJIb 33 XOJOM 3aHSTHI 1
COOJIIOAEHUEM TEXHUKU OE30IIaCHOCTH;

- TIO/IBE/ICHHE UTOTOB JIAO0PATOPHO padOThI U (POPMYJTMPOBAHIE OCHOBHBIX BHIBOJIOB.

Ipy OArOTOBKE K J1aGOPAaTOPHBIM 3aHATHAM HEOOXOIMMO 3apaHee N3YUUTh METOIMIECKHE PEKOMEH/IAIINHN 110
ero nposeaeHnio. OOpaTUTh BHUMaHKE Ha [1eJTh 3aHATHs, HA OCHOBHBIE BOIIPOCHI /IS TOATOTOBKM K 3aHATHIO, HA
cofepKaHue TeMbl 3aHATHS.

JlaGopaTopHOe 3aHATHE POXOIUT B BUJIE AUAJIOra - pa30opa OCHOBHBIX BOMPOCOB TeMbl. Tak:ke 1abopatopHOe
3aHATHE MOXET MIPOXOIUTh B BUIE TTOKA3a MPE3EHTAIIN, JEMOHCTPATUBHOTO MaTepHaa (B YaCTHOCTH TUIAKaTOB,
CITafi[IOB), KOTOPBIE COMTPOBOXKIAIOTCS OECeIoN MPENofABaTENst CO CTYICHTAMU.

K nabopatopHbiM paboTaM CTYIEHT JOMYCKAETCS TOJIBKO MOC/IE MHCTPYKTaka 10 TEXHUKe OE30MAaCHOCTH.
TMono)eHNs TEXHUKN OE30TaCHOCTH M3JI0KEHBI B MHCTPYKIIUAX, KOTOPBIE JOJIKHBI HAXOIUTHCS Ha BUIHOM MECTe
B s1aboparopum.

Crpanuua 17 u3 22.
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€aMoCTOSI-
TeJbHas padoTa

CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTEHUE CTYAEHTAMU pCKOMeHHOBaHHOﬁ
JIMTEPATYpPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLI, - 3HAKOMCTBO C I/IHTCpHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM CI)OpMaM KOHTPOJIA (TCCTI)I, KOHTPOJIbHBIE pa6OTBI, KOJ'IJ'IOKBI/IyMI)I); - IOATOTOBKY "
HalmcaHue pecbepaTOB; - BBIIIOJTHEHUE KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB HA BOITPOCHI 1O Pa3JIMYHbIM
TEMaM JUCHUILIIMHBI B TOH MoCJaACa0BaTCIIbHOCTH, B KaKOU OHM MMpeaACTaBJICHBI. HJ'[aHI/IpOBaHI/Ie BpEMCHU,
HCOGXOHI/IMOFO Ha U3y4YCHUEC NUCHUILIMH, CTYJEHTAM JIy4ll€ BCEr0 OCYHIECTBJIATD BECh CEMECTD, IMpeAyCMaTpruBast
IIpU 9TOM PETYJIAAPHOE MOBTOPEHUE MaTepHraia. HpI/I N3YyYCHUMN JUCHUITIMHBI CHavaJj1a HCO6X0)]I/IMO 1o Ka)KHOfI
TEME NPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHOX(CHHﬁ,
TE€PMUHOB, CBeHeHHﬁ, Tpe6yIOIHI/IX 3allOMHUHaHUA U ABJIAIOIIUXCA OCHOBOIIOJIaraloniiMu B 3TOU TeMe A
OCBOCHUA MOCJIEAYIOIIUX TEM KYypca. IIJ'IH paclinpe€HrA 3HaHUSA 1O JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh
I/IHTepHeT-pecypcm; IMPOBOJAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTe€praJibl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEIoJaBaTe/IEM. HpI/I IIOAIOTOBKE K KOHTpOJ’IbHOfI pa60Te HCO6XO)]I/IMO MMpoOYnTaTh
COOTBETCTBYIOINE CTPAHHUIIBI OCHOBHOT'O y‘-IeGHI/IKa. JKenaTeapbHO TaKXke YTEeHHUE HOHOHHI/ITGJ’ILHOﬁ JIMTEPATYPHI.

9K3aMCH

Ha sk3ameHe onpefenseTcss Ka4ecTBO U 00bEM YCBOSHHBIX CTYAEHTaMU 3HaHMI, CHOCOOHOCTD K 000OIIEHHIO,
aHAJIM3Y, BOCIIPUATHIO MH(POPMALMH, IOCTAHOBKY LIS U BHIOOPY ITyTel ee NOCTHKEHNS, a TAKkKe YMEHHe
paboTaTh C HOpPMATUBHBIMH JIOKYMEHTAMHU B PaMKaX JUCHUIUTMHBL. OH MOXET ITPOBOAUTHCS B YCTHOH MU
nmucbMeHHou popmax. Popmy mpoBeneHus omnpeaensger Kadeapa. [ToqrotoBka k sK3aMeHy - mporecce
WHIMBHAYAIbHBIA. TeM He MeHee, CYIeCTBYIOT HEKOTOpbIe MTpaBuila, 3HAHUS KOTOPHIX MOTYT OBITH MOJIE3HBI /IS
BceX. 3aJI0roM YCTIEIIHOW CIa4uM 9K3aMeHa SIBJISIETCs CUCTeMaThYecKas padoTa HaJl yueOHOMH AUCIUIUIMHON B
TeyeHHe cemecTpa. [1oaroToBKy XeJaTelbHO BECTH, UCXOIs U3 TpeOOBaHMM MPOrpaMMBbl yUeOHOM TUCHUIIIAHBL.
LenecooOpa3Ho MOLIAroBOe OCBOCHHE MaTepHala, BEITOJHEHHE Pa3IMYHbIX 3aJaHUH [0 Mepe U3yYeHHs
COOTBETCTBYIOLIMX COZIepKaTEIbHBIX Pa3Ae/oB JUCUUIUIMHBL. ECiM, roTOBSCh K 9K3aMeHy, Bbl HCIIBIThIBAETE
3aTpyJHEHHs, 0OpalaiTech 3a COBETOM K IPeNoaBaTeltio, TeM 0ojiee UTO MY CHCTEMaTHYEeCKOH OATrOTOBKE Y
BAacC €CTh TaKasl BO3MOKHOCTb. ['OTOBSICH K 9K3aMeHY, JIyUIlle BCEro COYeTaTh HOBTOPEHUE TEOPETHUESCKHIX
BOITPOCOB C BBINOJTHEHHEM IPAKTHYECKUX 3a1aHuil. TpeGoBaHMs K 3HAHUAM CTYIEHTOB ONpEAe/ICHbI
(benepabHBIM rocy1apCTBEHHBIM 00Pa30BaTENIbHBIM CTAHJAPTOM UM paboyelt MporpaMMon JucuIuHbL Llernb
9K3aMeHa - POBEPKA U OLIEHKA YPOBHSI MOJTyYEHHBIX CTYISHTOM CHELMaIbHbIX TO3HAHUH MO y4eOHOH
JWCLMIUIMHE ¥ COOTBETCTBYIOIIMX UM YMEHHMI M HABBIKOB, & TAK)KE YMEHHSI JIOTHUECKH MBICIHTB,
apryMeHTHPOBaTh M30PaHHYI0 HAYYHYIO O3ULIMIO, PEaripoBaTh Ha AOMOJHUTEIbHBIE BOIIPOCH, OPHEHTHPOBAThCS
B MaccuBe nH(popManuy, aepuHumi 1 Kateropuil. OlieHKe MoJIeKaT MPaBIJIBHOCTh U TPAMOTHOCTh Peun
CTYJIeHTA, €CJIM 9K3aMeH IPOBOJUTCS B YCTHOU (popMe, a TaKKe ero JOCTHKEHHUS B TeUSHHE CeMeCTpa.
JIONOJTHUTENBHOM 11e/IbI0 9K3aMeHa BJIsIeTCsl (POPMUPOBAHUE Y CTYASHTOB TAKUX Ka4eCTB, KaKk
OpraHU30BaHHOCTb, OTBETCTBEHHOCTD, TPYIOIIOONE, CAMOCTOSTEILHOCTb. TakKuM 00pa3oM, poBepseTCs
CIIOKMBILASICS Y CTY/IEHTa CHCTeMa 3HAHUM 10 JUCLHUILUIMHE, YTO UrpaeT OOJIBIIYI0 PoJib B HOATOTOBKE OyIyIIero
CIEIUAITICTA, CIOCOOCTBYET MOJTYYSHHUIO UM (PYHIAMEHTATILHOM U MPpogeCCUOHANBHON MOAroTOBKU. [1pu
MIOZITOTOBKE K 9K3aMeHY Ba)KHO MPABHJILHO M PALIMOHAIBHO PACIIAHUPOBATH CBOE BPEeMsl, YTOOBI yCIIETh Ha
Ka4eCTBEHHO BBICOKOM YPOBHE ITOJIOTOBUTHCS K OTBETaM IO BceM BoIlpocaM. Bo BpeMsi MOITrOTOBKHM K 9K3aMeHy
CTYJIeHTHI TAK)KE CUCTEMATU3UPYIOT 3HAHUS, KOTOPbIe OHU PHOOPESIH MPpY N3YYeHUH OCHOBHBIX TEM Kypca B
TeYeHHe CEMeCTpa. DTO MO3BOJISET UM YSICHUTH JIOTUYECKYIO CTPYKTYpPY TUCHUIUIMHBL, OOBbEAUHUTD OTEIbHBIE
TEMbI B €IMHYIO CHCTEMY, YBUIETh IEPCIIEKTHBHI ee pa3BuTHs. CamMocTosTeNbHast paboTa Mo MOATOTOBKE K
9K3aMeHy BO BpeMsl CECCUHM JIOJDKHA TUIAHUPOBATHCS CTYASHTOM, UCXOI U3 00IIero oobeMa BOIpocoB,
BBIHECEHHBIX HA 9K3aMeH, TaK, YTOObI 32 MPEeJOCTABISHHBIH I TIOATOTOBKU CPOK OH CMOT' PABHOMEPHO
pacripeiesMTh MPUOIM3UTEIBHO PABHOE KOJIMYECTBO BOIPOCOB YIS €XKEJHEBHOTO U3YUeHHs (TIOBTOPEHHMS).
BaskHO, 4TOOBI OIMH MOCIEHUI JeHb (JMO0 YacTh ero) ObUI BhIAGECH U1 OTIOJTHUTEIBHOTO TIOBTOPEHHUS BCETo
o0beMa BOIPOCOB B LIETIOM. ITO MO3BOJISIET CTYEHTY CAMOCTOSITENIBHO IIEPENPOBEPUTh YCBOSHNE MaTepraa.
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3aueT U 3k3ameH [ Ha 3auere u sK3aMeHe onpesensaeTcs KauecTBO U 00beM YCBOEHHBIX CTYAEHTaMU 3HaHUH, CIOCOOHOCTD K
000011IeHNI0, aHAIN3Y, BOCTIPUATHIO MH(OPMAaIMH, TOCTAaHOBKH 1I€JI U BHIOOPY ITyTe ee JIOCTHKEHUS], a TaKKe
yMeHue paboTaTh ¢ HOPMATUBHBIMU JJOKYMEHTaMH B paMKax AUCUMIUIMHBL. OH MOXKET MPOBOJUTHCS B YCTHOMW MU
nceMeHHou opmax. Popmy mposeseHus onpenenser kadenpa. [Toaroroeka k 3a4eTy ¥ 3K3aMeHy - NIPOLIECC
VHIVBUAYANIbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE IPaBUIIa, 3HAHHS KOTOPBIX MOTYT OBITh MOJIE3HBI IS
BceX. 3aJI0roM YCTIEITHOW ca4yy 3K3aMeHa SIBJIsSIeTCsI CUCTeMaThiecKas padoTa HaJl yueOHOM AMCIUIUIMHON B
TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX COZIEPKaTENIbHBIX Pa3/iesioB TUCHMILUIMHBL. Eciu, roToBsich K 9K3aMeHY, Bbl HCTIBITHIBAETE
3aTpyJHEHUs, OOpalllaiiTech 3a COBETOM K IIPENoiaBaTellio, TeM 0oJjlee UTO IIPU CUCTEMaTUYECKOI IIOArOTOBKE Y
Bac eCTh Takasi BO3MOKHOCTb. ['0OTOBSICH K 9K3aMeHy, JIydIlle BCEr0 COYeTaTh MIOBTOPEHHUE TEOPETUIECKHX
BOIIPOCOB C BBITIOJIHEHHEM MPAKTHYECKUX 3a1aHui. TpeGoBaHus K 3HAHUSIM CTY/IEHTOB ONpe/esIeHbI
(benepanbHBIM rocyapcTBEHHBIM 00pa30BaTE/IbHBIM CTAaHJAPTOM M paboyel MporpaMMoi JUCHUIUIMHGL Llesn
9K3aMeHa - IPOBepKa U OlleHKa YPOBHSI MOJyYEHHBIX CTYJEHTOM CIIEIMAIbHBIX [TO3HAHWIT 10 y4eOHOH
JMCLUIIMHE Y COOTBETCTBYIOIIMX UM YMEHMI M HABBIKOB, a TAK)KE YMEHHsI JIOTHUECKH MBICIHTD,
apryMeHTHPOBaTh N30PaHHYIO HAYYHYIO TIO3HLIMIO, PearpoBaTh Ha JOTIOJIHUTENBHBIE BOITPOCH], OPUEHTHPOBATHCS
B MaccuBe nH(popManuu, JepuHUINI 1 Kateropuid. OLeHKe MoyIekaT MPpaBHIbHOCTh U TPaMOTHOCTb Pedr
CTyZIEHTa, ECJIM 9K3aMEH IIPOBOJUTCA B YCTHOU (hOpME, a TAKKE €ro JOCTUKEHUS B TEUEHHE CEMECTPA.
JIOTIOTHUTEILHOM LIENIbIO 9K3aMeHa sIBJIsieTCs1 (POPMUPOBAHUE Y CTY/IEHTOB TAKMX KayecTB, Kak
OPraHU30BaHHOCTb, OTBETCTBEHHOCTD, TPYIOJII00UE, CAMOCTOATEILHOCTb. TakuM 00pa3oM, IpoBepseTcs
CJIOKUBIIASICS Y CTYJIEHTa CUCTeMa 3HaHWUH I10 AUCHMIUIMHE, YTO UrpaeT OOJIBIIYIO pOjib B OATOTOBKE OYIyIIero
CIIEIMAITICTa, CIOCOOCTBYET MOJTyUSHHUIO UM (PyHIaMEHTATIbHOM U MpodecCHOHaBbHON MOAroTOBKH. [1pn
TIOATOTOBKE K 9K3aMEHY BaKHO MPaBIJIBHO M PAIIMOHAIBHO PACIUIAHUPOBATh CBOE BPEMs], UTOOBI YCIIETh Ha
Ka4yeCTBEHHO BHICOKOM yPOBHE IOJrOTOBHUTHCSI K OTBETaM I10 BCEM BorpocaM. Bo BpeMst HOArOTOBKY K 9K3aMeHy
CTYZEHTHI TaK)KEe CUCTEMaTH3UPYIOT 3HaHHsI, KOTOPblE OHU MPUOOPENU MPH U3yUYEHUH OCHOBHBIX TEM Kypca B
TeYeHUe ceMecTpa. DTO MO3BOJISIET UM YSICHUTh JIOTHUYECKYIO CTPYKTYPY AUCHUILUIMHBI, OObEIMHUTD OT/EJIbHbIE
TEMBI B €/IMHYIO CUCTEMY, YBUAETD MEPCIEKTHBH ee pa3BuTHs. CamMmocTosiTesbHast paboTa 1Mo MOATrOTOBKE K
9K3aMeHy BO BPeM: CECCUM JIOJIKHA IVIAHUPOBATHCS CTYAEHTOM, UCXO/ U3 001Iero oobeMa BOIIPOCOB,
BBIHECEHHBIX Ha 9K3aMeH, TaK, YTOOBI 32 MPeAOCTaBIEHHBII /151 TOJATOTOBKH CPOK OH CMOT' PABHOMEPHO
pacrpenenauTb MpUOIU3UTEIFHO paBHOE KOJIMYECTBO BOIPOCOB [IJIs1 €KEAHEBHOTO N3y4YeHHUs (TIOBTOPEHHUS).
BasxHo, 4TOOBI OJIMH MOCIEHUIN JeHb (JINO0 YacTh ero) ObUT BbIAEJIEH IS IOTOJIHUTEIbHOTO IOBTOPEHUS BCETO
00beMa BOIIPOCOB B LIEJIOM. DTO HO3BOJIAET CTYJEHTY CAMOCTOATENIBHO IIEPENPOBEPUTh YCBOSHUE MaTepuaa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOIO IPOLiECca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS NTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JICKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATM3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.

KommnbloTepHBIit Kitacc.

Crenanu3upoBaHHast 1abopaTopHsl.

12. CpencrBa aganramuy mpenoaBaHusl JHCIHAILUIMHLI K MOTPEeOHOCTSIM 00yUJaomuxcsa HHBAJINJI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI
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HpI/I HCO6XOJII/IMOCTI/I B O6paBOBaTeHI)HOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE I/IHCbopMaHI/II/I O6y‘-laIOHII/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMIHBIX BUIAaX Oe3 MOTepH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTh MacIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MPpeyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH 111 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpHMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOTy4Yaad MH(POPMALIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIe BUPTYAJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTUI JUIA Tiepeiavin HH(bOpMaLIHPI, OpraHu3alvi pa3jiInvHbIX (bOpM
PIHTCpaKTPIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0c51 C IpenogaBarejeM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYaJIbHbIX JICKI.IPIIZ C BOBMOJXHOCTBIO B3aHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/I${, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHE JIUCTAaHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3alyy bopM TEKYIIEro ¥ MpoMeKyTOUYHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYUN:

- IPOAJOJIKUTEIbHOCTU CAAYN 3a4€Ta WM IK3aMeHa, IIPpOBOAMMOTIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;,

- MPOIOJIKUTEIBHOCTHY TIOATOTOBKYU 00YUAIOIIEerocst K OTBETY Ha 3a4ETe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
6osiee yem Ha 20 MUHYT;

- MMPOAOJIKUTEILHOCTY BHICTYIUICHUs 00YYAIOIIErocs MPH 3alUTe KYypPCOBOM padOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuM ¢ TpedoBanusMu PI'OC BO u yyeOHbIM 11aHOM 110 crietmanbHoctu: 04.05.01
"dyHaaMeHTanbHas U MPUKJIaAHAs XUMUS'" U crienmanu3anuy "®yHIaMeHTaIbHASI XUMUSL: MaTepUalibl Oyyiero”.

SAEKTPOHHBH
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.09 ®uzuka

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAs ¥ OIPUKJIAAHAS XUMUS
Cremyammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBI OYIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1. CageinbeB, 1. B. Kypc obmieit ¢usmku : yuedHoe nocodue 11st By30B : B 5 tomax / U. B. Cagenbe. - 6-e u3g., cTep. -
Cankr-IletepOypr : Jlans, [6. r.]. - Tom 1 : Mexanuka - 2021. - 340 c. - ISBN 978-5-8114-6938-3. - TekcT : 3:1eKTpOHHBIH //
Jlans : anekTpoHHO-OMOMoTeuHas cuctema. - URL: https://e.lanbook.com/book/153686 (nata obpamenus: 24.05.2021). -
Pexum moctyna: ajist aBTOpU3. MOIb30BaTENEH.

2. Cagenbes, 1. B. Kypc o6meii ¢usukn : yue6Hoe nocodue : B 5 Tomax / 1. B. CasenbeB. - 5-e u3n. - Cankr-IletepOypr :
Jlanb, 2021 - Tom 2 : DnexrpudectBo U MarHeTusMm - 2021. - 352 c. - ISBN 978-5-8114-1208-2. - TekcT : 31eKTpOHHBII //
Jlanb : anexTpoHHO-OMbOMOTeYHas cucteMa. - URL: https://e.Janbook.com/book/167870 (nata obparuenust: 24.05.2021). -
Pexum goctyna: st aBTOpu3. Mojib30BaTeNei.

3. Cagenbes, 1. B. Kypc o6uieii ¢husuku : yueOHoe nocodue : B 5 tomax / M. B. CaenbeB. - 5-¢ u3n. - Cankr-IlerepOypr :
Jlanp, 2021 - Tom 4 : Bonnsl. Onruka - 2021. - 256 c. - ISBN 978-5-8114-1210-5. - Tekcr : a1ekTpoHHBIA // JlaHsb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/167872 (nata o6pamenus: 24.05.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. CagenbeB, 1. B. CoopHUK BOITPOCOB ¥ 337124 110 0011el ¢usmke : yuedHoe nocodue / V. B. Casenbes. - 9-e uzg,., crep. -

Cankr-IletepOypr : Jlanb, 2019. - 292 c. - ISBN 978-5-8114-4714-5. - Tekcr : anexTpoHHsli // JlaHb :
3NIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/125441

(mata oopamenus: 24.05.2021). - Pexxum mocTyma: yist aBTOPU3. TIOJIb30BATEIIEH.

JonoHUTEILHAS JUTEpaTypa:

1. JTauncGepr, I'. C. Ontuka : yueGHoe nocodue / I'. C. JlanacGepr. - 7-e usf., crepeot. - Mocksa : PUSMATIIUT, 2021. - 852
c. - ISBN 978-5-9221-1742-5. - Tekcr : aneKTpoHHBIH // JIaHb : 371eKTpOHHO-OnOMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/185678

(mata obparenus: 24.05.2021). - Pexum nocTyna: 1yist aBTOPU3. TOJIb30BATEIICH.

2. CuByxuH, [. B. O6mmii kypc ¢pusuku : yueoHoe nocodue / [I. B. CuByxuH. - 3-e uza.,crep. - Mocksa : PUSMATIIUT, [6.
r.]. - Tom 4 : Onrtuka - 2002. - 792 c. - ISBN 5-9221-0228-1. - Tekcr : 31eKTpoHHbIH // JIaHb : 371eKTPOHHO-0MOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/2314 (nata obpamenust: 24.05.2021). - Pexxum gocryna: ajist aBTOpu3.
OJIb30BaTeIeH.

3. Byrukos, E. . Ontuka : yuedbHoe nocodue / E. U. Byrukos. - 3-e uzn., non. - Cankt-IlerepOypr : Jlans, 2021. - 608 c. -
ISBN 978-5-8114-1190-0. - Tekcr : anektponHsiii // JIans : 31ekTpoHHO-OMOMMOTeuHast cuctema. - URL:
https://e.Janbook.com/book/168365 (narta obpamienus:: 24.05.2021). - Pesxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENeH.

4. Kamamaukos, C. I'. Dnektpudectso : yaeOHoe nocodue / C. I'. KanamHukos. - 6-¢ uzn. - Mocksa : PUSMATIINT, 2008. -
624 c. - ISBN 978-5-9221-0900-0. - TekcT : anekrpoHHbIi // JIaHb : 971eKTpOoHHO-0MOMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/59496

(mara obpamenus: 24.05.2021). - PexuM octyna: Juist aBTOPU3. TIOJIb30BATEIIEH.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.09 ®uzuka

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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