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«TOMCKHH I'OCY IAPCTBEHHBIN YHHBEPCUTET CHCTEM YITPABJIEH ST
U PAJIMOBJIEKTPOHUKH» (TYCYP)

= TUSUR
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FEEN-ACA 1L K. I'posin
gy T4 20167

PABOYAS TIPOTPAMMA YYEBHOM AUCHUTIJINHBI
KOHUEITUHH COBPEMEHHOIO ECTECTBO3HAHHSA

(HauMeROBaHHE yueGHoil JHCUHTUIMHEL)
YpoBennb ocHOBHOIf 06pa3oBaTebHO nporpamMmel_gakaiaspuam
(6Gakanaspuar, MAarHcTpatTypa, ClieLHanuTeT)
Hanpagnense nogrorosxn  39.03.03 Opeanuzauus pagomsi ¢ Mor0dexcoio
(HOMCp‘ypOBCHb, MOJIHOE HAUMEHOBAHHE HanpasjieHHA NOATOTOBKH (CHCIIH&HLHOCT}’I))

IIpodnin(u)

(10/IHOE HAUMEHOBaHKE NPOGHIA HATIPABICHHA MOATOTORKH (cneunansHocTH) H3 OoInN
Dopma obyuenun ounas

(o4Hasn, o4HO-3a04Has (BedepHas), 3a04nan)

Dakynavrer Iymanumapusiii daxyromem (I'd )
(COKpaLICHHOE H NOTHOE HAMMEHOBAHHG hakynbTera)
Kadeapa Qunocoduu_u_counonozuu ( dC)
(COKpAIIEHHOE M NOJTHOE HAMMEHOBAHHG kadenpni)
Kype _Ilepesiii Cemecrp IHepssiii

YueOHbii n1an naGopa 2014 roga n NOC/IENYIOLIHX JIeT.

Pacnipenesenne paGouero spemenn:
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1. | Jlekuun 36 - - - - 36 | uacos
2, | Jla6opaTopubie paGorsi 18 - - - - - - - 18 | vacoB
3. | llpakTuveckue 3auaTus 18 - - - - - - - 18 | wacoB
4. | Kypcoo# npoext/pabora (KPC) (ayauropuas) - - - - - - - - - 4acoB
5. | Bcero ayauTopHbIX 3aHsTHI (Cymma1-4) | 72 - - - - - - - 72 | gacos
6 W3 uux B untepakTusHoit gopme | 15 15 | gacos
7. CamocrosiTenbHast paboTa cryaentos (CPC) | 72 72 | gacos
8. | Bcero (6e3 3K3aMeHa) (Cymma 5,7y | 144 - - - - - - - 144 | qacos
9. | Camocr. paGoTta Ha NOArOTOBKY, CAAYY 3K3aMeHa 36 - - - - - - - 36 | yacom
10/ O6mas TPYAOEMKOCTh (Cymma 8,9) | 180 - - - - - - - 180 | yacos

L (B 3a4eTHBIX exuHKunaX) | 5 - - - - - - - S |3ET

3auer ceMecTp Hud. 3auer ceMecTp

IK3aMeH_nepesiit cemecTp
Tomek - 2016
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Munucreperso o6pazosanus u Hayku Poccuiickoii Gexepanun

DejiepabHOE TOCY AaPCTBEHHOE GIOMKETHOE o0pa3oBaTesbHOE yUpeKICHHE
BLICLIETO NPodeCcCHOHANBHOro 06pa3oBaHus

«TOMCKHMH I'OCYIAPCTBEHHBII YHHUBEPCUTET CHCTEM YIIPABJIEHIS]
U PATUODJIEKTPOHHKH» (TYCYP)

YTBEPXIAIO

lI{mpem‘op 1o yde6Hoii padore
J//&”\/z IL. E. Tposin
105 o3 2016 .

PABOYAS TIPOTPAMMA YYEBHOM AU CHUTITIINHBI

KOHUEIIIIHH COBPEMEHHOIO ECT, ECTBO3HAHHA
(Haumenosanme yueGHoi AHCUMIUTHHEL)
YpoBenr ocHoBHOI 06pazoBaTenbHoil nporpammsel_0aKaiaepuarm
(Gakanampuat, MarucTparypa, CICHHATHTET)
Hanpagnenue noarorosku  39.03.03 Opzanuzayus pabomsi c Morodexcoio
(HOMEp.yPOBEHB, MONHOE HAHMEHOBaHHE Hanpas/IeHHA MOArOTOBKH (CHCLUANLHOCTH))

Hpoduas(n)

(nonHOe HauMeHOBaKKe HPOQHNA HANPABCHUA 1IOATOTOBKH (eneumansroctu) w3 MTOOIT)
®opma obyuenns ounan

(o4nasn, ouHo-3204Ha (BewepHia), 3a04Han)

Qakyabrer ITymanumapusiii paxynomem (I'd )
(cokpamennoe u nonnoe HaumenoBanue dakynsrera)
Kadeapa Qunocoduu_u_couuonozuu ( dC)
(cokpamesoe 1 NOHOE HAHMEHOBAHHG kadenpot)
Kype _Ilepeniii Cemectp Hepesiii

YueOnplii n1an naopa _2014 roga NOCJIE Y IOIIHX JIeT.

Pacnpenenenne paGouero Bpemenn:
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1. | Jekunn 36 - - - 36 | yacos
2. | JlaGopaTopHble paboTni 18 - - - - - - - 18 | vacos
3. | lpakTHyeckue 3anaTus 18 - - - - - - - 18 | 4acos
4. | Kypcopoii npoext/paora (KPC) (ayauropuas) - - - - - - - - - 4acoB
5. | Bcero ayauTopHsIX 3aHsSTHIl (Cymma 1-9) | 72 - - - - - - - 72 | yacos
6 U3 Hux B MHTepaKTHBHO dopme | 15 15 | gacos
7. | Camocrositeannas pa6ota cryaenros (CPCy | 72 72 | yacos
8. | Beero (Ge3 sx3amena) {Cymma 5,7) | 144 - - - - - - - 144 | gacos
9. | Camocrt. pa6ora Ha NOAT0TOBKY, CAa4y IK3aMeHa 36 - - - - - - - 36 | yacon
10, O6was Tpynoemkocrs (Cymma 8,9) | 180 - - - - - - - 180 | 4acos

(B 3a4eTHBIX eanHHNAX) 5 - - - - - - - 5 3ET

3aver cemMecTp Hud. 3ayer ceMecTp
DK3ameH__nepesiii cemecTp

Tomer - 2016
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PaGouas nporpamma cocrasnena ¢ yuerom tpeGoBanuit ®enepanpHoro [ocyaapcTBeHHOTO
00pa3soBaTeIbHOro CTaHAapTa BBICIIEro 06Pa30BaHHs (®I'OC BO) no nanpapieHHIO TOATOTOBKH
39.03.03 Opranusanus paboTsl ¢ MOJIOJIEKBIO (ypoBens GaKanaBpuara), yTBEpKIEHHOTO

20 oxtabpsa 2015 r.. npukas Ne 1173.
(nata yrsepxaenns GIOC BO)

PaGouas mporpaMMa paccMoTpeHa M yTBepXJI€HZ Ha 3acelaHHH Kadenpsr [/' 03, 2016 r.,
npotokon Ne  f
oS
PaspaGorunku npodeccop kadenpsl QpH3HKH PV S O.B. BoeBoauna
(nomkHOCTE, Kadenpa) rﬂ/‘y ARHCE) (O.H.0)
3aB. xadeapoi uzuku npocdeccop j E.M. Oxke
(nomxHOCTD, Kadenpa) L7 /onm{cx,) (D0

Paboyas nporpamma corsnacosana ¢ paxymbretom, npodHMpytomed 1 BEIIycKaromei kadeapamu
HaIIpaBICHUSA MTOATOTOBKH (CHEIHANLHOCTH).

A}
% _
Hexan  I'ymanurapHoro dakynprera npodeccop T.W. Cycnosa

(naspanye dakynprera) (oamucs) (Dd.H.0)

3aB. npodunupylomei ﬁ -

kadenpot _ Dunocodun u_cormonorun npodeccop T.H. Cycraosa
(Haspanue kadeapot) (noamnuce) (P.H.0)
3aB. BBITYCKAIOLIEH @ -
Kaemport _ Dunocoduu u_coumonorun mpodeccop T.H. Cycaosa
(nasBanue kadeaper) (nonmuce) (®.H.0)
OKCIepTEI:
Metonuct kadeaps! buznku m A.B. Menosuuxk
(MecTo paboTht, 3aHUMaEMAR JODKHOCTS) (nozmHcs) (©.H.0)
o 7 P -
IIpencenarens MeToauueckoi 2 /// , -
KoMmuccuu Kadenpe OC . /' 7 JIJI. 3axapoga
(MecTo paboTel, 3aHUMaeMad JHOJDKHOCT) (roanuce) / (D0
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1. Hean ¥ 320248 JHCIMILIHHDBI:
Lemu u 3amaun kypca "Konuemmu COBPEMEHHOI'0 €CTECTBO3HAHHA" -
AQTh [IEIbHOC IPE/ICTABICHHE O SIBIECHHAX H 3aKOHAX OKPYKAMOLIETO MHPa B UX €JIHHCTBE U B3aHMOCBSI3H,
BOOPYKHTh GaKaaBpoB (yHIAMEHTATEHBIMH, KOMIIIEKCHBIMH 3HAHHSMHU O MHpE NPHPOJIBI, KOTOPhIE
ABJIAIOTCS OCHOBOH JUIs IOHMMAHHUA MDA HeJI0BEKA, MHPA COUMATBHBIX H YKOHOMUYECKHX CHCTEM.
Kypc "KoHuenuuu coBpeMeHHOro ecTecTBO3HAHHS" 3HAKOMUT CTYACHTOB C HAYYHBIMH METOAAMH
TTOSHAHHA, yUHT HX OT/IHYATh FHIOTE3Y OT TEOPHH, TEOPHIO OT IKCITEPHMEHTA, YUYUT OTJHYATh HAYYHBIH
TIOZIXOM B H3YHYCHHH OKPYXAIOIIEro MHPa OT AHTHHAYYHOTO, YUHT CTPOUTH MOJIENH NPOUCXOIAIIETO U
YCTAHAB/IUBATE CBA3L MEXAY ABJICHASIMH, IPUBUBACT IOHUMAHHE [IPHUMHHO-CICICTBEHHON CBI3H MEKITY
SIBJICHUSIMH.
Lenbto kypea "KoHuenuuu coBpeMeHHOro ecTecTBO3HAHMS" ABJIACTCSH MOMYUYEHUE CTYAEHTAMH
TIPEACTaBICHHUA O LETOCTHOH KapTHHEe Mupa B pamkax CCTECTBEHHOHAYYHOM H ryMaHHTAPHOM napamurm,
TTOHUMAHHC CTYICHTAMH POJIH YEIOBEKa B OOBCIHHEHHH TPeX B3aHMOCBI3AHHBIX CHCTEM ero obuTaHuA -
€CTECTBCHHOH ITPUPOJHOMN, HCKYCCTBEHHOM TeXHOCQEPHI H COLHANLHOH cpef.

2. Kypc "KoHuenmuu coBpeMeHHOT0 ecTecTBO3HAHHS" H3Y4aeTCsl B IIEPBOM CEMeCTpe
Osianenue npeaMeroM aucumrmunes "Konuemmm COBPEMEHHOI'0 €CTECTBO3HAHHS" SBIIACTCH
TIOJIE3HBIM [ 60J1ee NITyGOKOro H3yYeHHsT TAKHX MOCIEAYIOINX JUCLHUILVIMH y4eGHOro MylaHa KaK:
1 ®unocodpus
2 Couuostorns
3 Kyabryposorus
4 ConuanbHas 5KONOTHS
5 be3onacHOCTS KH3HEnEsTENLHOCTH

3. Tpe6oBaHHs K pe3yAbTATAM 0CBOCHHS JHCHHILTHHbBI:

[Iponecc u3ydenns mucHAmmMHEL HaNpas/ieH Ha OPMHPOBAHHE CIEMYIOMNX KOMIIETEHITHIL:

OK-8 - roToBHOCTE COGMIONATh HPABCTBEHHBIE 0GS3aTELCTRA 10 OTHOIIEHHIO K Y€JIOBEKY, OOUIECTBY H
OKpy’XaroweH cpene,

OK-9 — oco3naHne HEO6XOTUMOCTH H CIIOCOGHOCTD K HETIPEPBIBHOMY CaMOPa3BUTHIO H
CaMOCOBEPIICHCTBOBAHHIO B TEUCHHE BCeH KU3HH,

OK-13 — noHHMaHHe CYIMHOCTH H 3HAYCHUS HH(OPMAIINH B Pa3BHTHH COBPEMEHHOTO oburecTa

B pesynbraTe H3yueHHs AMCHMMIHEDL CTYIEHT IOJIKEH:

3HATh: OCHOBHBIC [I0JIOKEHHS, 3aKOHbI H METOIB] CCTCCTBCHHBIX HAyK, METPOJOTHIECKHE IPHHIHITBI
Ymems: npencrasuts cospemennyto HayqHYIO KAapTHHY MHPA, OPHEHTHPOBATHLCS. B TOCTAHOBKE 3a7a4,
TIpYU peIeHUH NPOPECCHOHANBHBIX 33129 HCIIOb30BATH 3HAHHMS OOIICHAYYHBIX METO/I0B, BOCHPHHHMATE
HHQOPMaLHMIO H IIOHUMATE €€ CYLHOCTD H 3HAYCHHE B Pa3sBUTHH COBPEMEHHOTr0 o0InecTBa, paboTaTs ¢
HOCHTEIAMH HHPOPMAIIHU

Bnadems: ocHOBHBIMH MeTOaMH, cIOCOGAMH H CpelICTBAaMH IIOJTYy4CHHS, XPAHEHHS U NepepaboTKH
HH(OPMAIIMH, TEXHUYECKUMH CPEICTBAMH, HPaBCTBEHHBIMH 0053aTe/IbCTBAMH IO OTHOIIEHHIO K

IPHPOIE
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4. O6beM AUCUHILIHHBI H BHABI yueGHoil padoThl
Obuias TPYAOEMKOCTh JHCLIMIUIHHBL COCTABIIACT 5

3a4€THAIX €AHHHLL.

Buz yueGHoit paboThl Beero 4acos CemecTpsl
1 2 3 4
AYyAHTOpHBIE 38HATHA (BCEr0) 72 72
B rom uncre: - - - - -
Jlekuun 36 36
Jla6opatopusie pabotht (JIP) 18 18
IMpaxTrueckue 3anatus (113) 18 18
Cemunaps! (C)
KomnoxksuyMb! (K)
Kypcosoii npoekT/(paboTa) (aytMTOpHas HATPY3Ka)
JIpyeue sudb ayoumopnot pabomsl
CamocrositeibHas paGora (Beero) 72 72
B tom uncne: - - - - -
Kypcosoii npoexT (paboTa) (camocToATeNbHAs pabota) He
OpesycMOTp.
PacueTHO-rpaduueckie paboThi He
TIpeTyCMOTP.
Pedepat 20 20
Jlpyzue 6udsi camocmoamenvHoi pabomsl (nodzomoexa k JIP,
113, C, K, unmepaxmugHbIM NeKyuam) 32 32
Bl IpOMeXYTOUHOI aTTeCTaUMH (3a4eT, IK3aMeH) 36 36
O061ag TpyHOEMKOCTE 4ac 180 189
3averdsie Epuauiml TpygoeMKOCTH 5 5
5. CoaepskaHHe JHCUMILIMHBI
5.1. Pasgenpl AHCHHNIMH H BHBI 3aHATHH
. -y o5
Ne E cg E ;E- E % é fg g % = é dopmupyeMbie
HaumeHoBaHWe pa3jaenia JHCIUTLIMHDI < gE| & SIS & © =] KOMNCTCHLHM
/n lf:‘) ez = % e Z's S
28 FE|FECEEEE KMo
1. | Beoonas wacms. Cmpyxkmypa 2 2 1 - 3 8 OK-8; OK-9
ecmecmeeHHOHAYYHO20 NO3HAHUA OK-13
2. | Hemopusa ecmecmeo3Hanua 2 - 1 - 5 8 OK-8; OK-9;
OK-13
3. | Mexanuueckaa Kapmuna Mupa 4 4 2 - 11 22 OK-8; OK-9;
OK-13
4. | Konyenuuu CTO u OTO 4 - 2 - 5 11 OK-8; OK-9;
OK-13
5. | Konuenyuu MonexyrapHoil usuku u 4 4 2 - i1 22 OK-8; OK-9;
MepMOOUHAMUKU OK-13
6. | DAekmpoMazHUMHAA KAPMUHA MUPQ 4 4 2 - 11 22 OK-8; OK-9;
OK-13
7. | CospemeHnan ecmecmeeHHOHAYYNAA KapmuHa 8 4 2 - 11 25 OK-8; OK-9;
Mupa OK-13
8. | KoHuenuuu coepemMeHHON Xumul 2 - 2 - 5 9 OK-8; OK-9;
OK-13
9. | Konuenyuu coepemennoii buonrozuu 2 - 2 - 5 9 OK-8; OK-9;
OK-13
10. | OcHoebl cO8PEMEHHOU KOCMONI0ZUU 4 - 2 - 5 i1 OK-8; OK-9;
OK-13
5.2. ComepaHHe pa3e;108 JHCUMIIIHHBI (110 JIeKHMSIM)
Ne Haumenopauue TpynoeMKoCThb @opuupyeMble
W O ConepxaHHe paszienoB i KOMIIETEHIIHH
(OK, IIK)
1. | Beoonas uacmo. [penmeT 1 3a1a4¥ JUCLHIIHHBL. Bceolbiumit Xapakrep 2 OK-8; OK-9;
Cmpyxmypa 3aKOHOB pHpOJisl. POJib €CTECTBO3HAHUS B HAYKE 1 OK-13
ecmecmeenHoNa- | yy3puy, B GOPMUPOBAHHH NPODECCHOHANBHBIX 3HAHHH.
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YUHHO20 RO3ZHANRUR

Poab ¢u3HKH B ecTecTBOSHARAM

TeopeTuueckuit ¥ IMIHPHYECKHIT YPOBHH
uccnenoanns. OCOGEHHOCTH, CPECTBA H Pe3yNbTATSI
Hay1IHOTro No3HaHua. [IpHMeps! npuMeHenus
TEOPETHYECKHX METO0B HAYYHOIO MO3HAHUA

Hemopus
eCMeCmBeo3IHanUR

MuponoHuMakue 1 HayuHbie TOCTHNKEHHS
€CTECTBO3HAHUA B aHTHIHOCTH. [eouenTpIeckas
cHeTeMa Mipa Apucrotens-TITonemes.
Ectectso3nanue B snoxy BosposkneHus. HayyHmrit
MeTon v Tpyan! anuneo Nanunes

OK-8; OK-9;
OK-13

Mexanuueckan
Kapmuna mupa

3aKOH BCEMHPHOTO TAroTeHMA. [IpHuimm
OTHOCUTeNbHOCTH ["anmnes. Knaccuaecknit 3akou
cioxkeHus ckopocteli. Huepumansusie cucremsr. Tpu
3aKxoHa HewoTona. 3akoust coxpanenns. Teopema Hérep
Mexanunueckas Mozens Muposnanus. Jemon Jlammaca.
HprHUHN knaccHYecKoro neTepMHHMI3Ma

OK-8; OK-9;
OK-13

Konyenyuu CTO
u 0TO

OneIT Matikenscona-Mopnu. [ocTynaTs! cneumanbHoOH
TEOPHH OTHOCHTENBbHOCTH DifHIUTeHHA,
IIpeoGpasosanns koopauuat Jlopena . JlopeHweso
COKpaiueHue NTuHbL [IpoMexyTOK BpeMeHH MeX Iy
COOBLITUAMH PesISTHBHCTCKUH 3aKOH COXKEHHS
ckopocteit PenarusycTckuii uMmmynsc. PesiaTHBHCTCKO®
BRID@XEHHE JUIS 9HEPriuH. B3auMocBa3s Macchl 1
SHEPrHU

HeunepumanbHsie cuctems! otcuéra. CHtpl HUHEPLIHH.
HenrpoGexnas cuna uxepuun. Cuna Kopuonuca.
Ocobennoctu cun uHepuun

HonsTue 06 o6umIelt TeOPHH OTHOCHTENLHOCTH.
HeTripEéXMepHOE IPOCTPAHCTBO-BpEMS. Ipusin
9KBHBAIICHTHOCTH. BEIBOAB M npenckazanna OTO

OK-8; OK-9;
OK-13

Konuenyuu
MONEKYARPHOU
gusuru u
mepmoounamuxu

OCHOBHbIE MTONOXKEHHA MOJIEKYISPHO-KHHETHUYECKHX
npeacraBiaeHud. CTaTHCTUYECKHIT |
TEPpMOAHHAMUYECKHH HOAXO K H3YYEHHIO CBONCTE
MakpoCKOIHYecKuX cucteM. [lepoe nagano
TEPMOJHHAMHKH. BTOopoe Hauano TepMoaHHAMUKH.
Hpuuunn so3pactanns sutponuu. CyImHoCTs npoGiemMbl
TEIUI0BO# cMepTH Beenennoi Termorsle nsurateny u
OXpaHa OXpyKarowei cpepl

OK-8; OK-9;
OK-13

Inekmpomaznum-
HAA KapmuHa
Mupa

OneKTpHYecKHit 3apsa. DIeKTPOMArHUTHOE T10Jie. Cytp
4-X ypaBHeHH} MakcBena, BHPaKatoMHx TEOpUIO
SJISKTPOMATrHUTHOTO 10N, DJIEKTPOMArHHUTHBIE BOJTHLL.
Kouuenumu BonHoBo# ontrky. ocTonncTea u
HCJIOCTATKH 3/IEKTPOMArHUTHOM KapTHHBI MHPa.

OK-8; OK-9;
OK-13

Cospemennan
ecmecmeento-
Hayunas Kapmuna
Mupa

3aKoHBI Ter10Boro u3nyvenus. CyTs
«ynpTpadHoneToBoit katactpodsly. [nnotesa [anka.
®opmyna [Tnanka. CeoiicTa poTOHOB. BoNHOBBIE
CBOHCTBa YacTHl. Boswsi e Bpoitng  OmnsiTel
HoBuccona u xepmepa KopmyckyiapHo-Bos1HOBOH
XyanusM H ero $u3udeckas HHTepHpeTanus. CMbICT 1
CBOMCTBA BOJHOBOH 11k — dyHkumn (Y - GyHKUMH).
Ypasnenue Illpenunrepa. Co6cTBeHHbIE 3HAYCHHS
dHeprud. Ksantoseie yncna. [Ipunimn sanpera Maysmu.
Kauectsennas MoJens atomMa Bofoposia.
DHepreTHUECKHE 30HBI B KpHCTALIaX. [ToHaTHe
MeTajll1a, NONYNPOBOAHMKA H IHINEKTPHKA.

[IpuHumn HeonpenenennocTy I eH3eHbepra .

IpoToHHO-HeNTpOHHAs MO el CTPOEHHA Aapa.
CunbHoe o6MeHHOe B3auMOneiicTBHe HYKIIOHOB B si/Ipe.
CocTaB paoakTHBHOIO H3tyvyenns. Cnaboe fenToHdoe
B3auMOJCHCTBHE. DNEMEHTAPHEIC YACTHLbL. Kpapku

YeTbipe BMAA B3aUMOACHCTBHSA, CYIECTRYIOMINE B
npupoje

OK-8; OK-9;
OK-13

Konuenuyuu

XHMHYECKHH dIEMEHT. 3aKOH COXPAHEHHS MACCHI npH

OK-8, OK-9;
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cogpemennoi XHMHMYECKUX PEaKLHAX. 3aKOH KPaTHbIX OTHOUICHHH. OK-13
xumuu [MepuordecKuli 3aKOH XHMITIECKHX JJIEMCHTOB ILH.
Menzeneesa [otenuunan I'nb66ca ¥ KOHCTaHTa
paBHOBECHs XHMHYECKOH PEaKLAM.

Opraunyeckas xuMus. TeopHst XHMHUYECKOTO CTPOCHHUA
pemects A. M. Bytneposa. [lonumepsl, GHONONHMEPDL.
HoBsle XHMHYECKHE BEUICCTBA X MaTepHasibl

9. Konyenyuu Knetounas teopus. I'enst, JTHK, xpomocomsl, PHK. 2 OK-8; OK-9;
cospemennol Tpu 0CHOBHBIX (aKTOpa YBOSHOLUMH OPTaHHYECKOTO OK-13
buonozuu mupa 3emun no Jlapsuny. bruocdepa Yenosek kak 4acth

Grocdeps M kocMoca. BuoTexHonoruu u byayiee
genopedectsa. Hoocdepa

10. | Ocnosm KocMmonorugeckas Moziess BeeneHHoi, paspaboTaHHas 4 OK-8; OK-9;
cospeMenHol A. A. ®punmanoM. AtMocdepa, ruapocdepa u OK-13
Kocmonocuu nuTocdepa 3emtd. BHyTpeHHee CTPOEHHE 3eMITH.

Maruursoe rone 3emnn.  [liaHeThl- THMAHTHI

ConHeHoit cucTeMBl M uX criyTHUKE. «Hama»
[ajaktuka. 3Be3nnas sBoypouus. CTpykTypa
Beenennoll. JKusub u pasyM Bo Beenennoi

5.3. Paznennbl AHCHMIHHBLI H MEKIHCHMIITHHAPHBIE ¢B#3H ¢ o0ecneYHBAIOLIHMH (l‘lpE}lbllllelHMll) H
obecnneynBaeMbIMH (nomeuynomumn) AHCUHUILIHHAMH

Ne HamMeHoBaHHe obecreanpalomux | Ne Ne pa3/esioB AaHHON AHCLHIUIMHEL H3 Tab1.5.1, A KOTOPHIX HEOOXOIHMO
n/o (npeapITYIIHKX) U H3ydeHHe obecrieTHBarOLIMX (npenplaynux) B obecrneduBacMbIX
obecrieauBaeMbIx (MOCITEAYIOIIHX) (nocne IyFIMX) AUCLUILITH
JUCIATUTHH 1[2|3]4|5]6[7]8]9]10
IpeaumecTBYONIHE NTHCUHILIMHbI
JHCUMILIHHA U3YJaeTCd B IIEPBOM
ceMecTpe
TMocaeayrouye JHCUMNJIHHBL
1. | ®unocodus X X X X X X X X X X
2. | Coumosorus X X
3. | OcHOBBI 3XKOHOMHKH X X
4. | KyasTyposorus X X X X X X X X X X
5. | CoumanbHas 3KOJIOTHA X X
6. besonacHOCTh X < X X X
KUIHEICATSILHOCTH
5.4. CoOTBETCTBHE KOMIETeHUMH, YOPMHPYEMBIX NPH H3YYEeHHH AMCLUHIUIMHDI, U BHIOB 3AHATHHA
Ilepeuenn Buzpl 3aHATHH DopMBE KOHTPOJIA
KOMIIETEHIHHA Bj| J1a6 Mp. | KP/KIl| CPC
OK-8 + + + - + Tect. Onpoc Ha JIEKIHH ¥ NPAKTHICCKOM 3aHATHH.
Hanucanue u 3amura pedepara. O14er o
nabopatopHoii paboTe
OK-9 + + + - + Tect. Onpoc Ha JIEKLUK ¥ TPAKTHYECKOM 3aHATHH.
Hanucarne ¥ 3amura pedepara. Ot4er mo
saboparopHo# paGoTe
OK-13 + + + - + Tect. Onpoc Ha AEKHUM H IPAKTHIECKOM 3aHATHH.
Harucanue 1 3amura pedepara. Ot4eT 1o
naGoparopHoil paboTe

T~ nexums, [1p — PaKTHYECKHE H CeMHHAPCKHUeE 3aHATH, JIab — na6opatopusie paboter, KP/KIT — kypcopas paboTa/MpoekKT,
CPC — camocTosTenbHas paboTa CTyIeHTa

6. MeToab! H GOpPMBI OPraHU3AMHA 06y HeHHs
TexHOJ0rMH HHTEPAKTHBHOro o6yyeHHs NPH pa3nbix Gopmax 3aHATHH B Hacax

MpakTHieckue/
CEeMHHapCKHe
3aHATHS (4ac)

JlabopaTopHsle
3auaTHA (4ac))

Dopmbl Jlexnuu

MeTtoasl (dac) Beero

O6cyxeHue MYTbTUMEARAHBIX MATEPUANIOB,
JAEMOHCTPAlMOHHBIX OTBITOB, OTBETH HA BONPOCH 2 - - 2
110 Tpe/ICTABJICHHOMY MaTepHasly Ha JeKIHAX
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Pewlenne uBAHBHAYATBHBIX 3aaHuH, 3aIMTa 6 ) 6
HHIHBUAYaNbHBIX pabor, pedeparos, onpoc
BerisBrente cTyAeHTaMH OIIHOKH B tparmenTte
MY/IbTHME AHHHON NPE3EHTANUH C 3a9BIEHHON - - 1
omubKoif
Yernniit onpoc, becena, TecToBLIR onpoc npu
Aorrycke k naopatopHoli paGoTe ¥ 3aniuTe - 6 6
JlabopaTtopHoit paboTsl
HTOro HHTepaKkTHBHLIX 3aHATHH 6 6 15
7. JIaGopaTopHbIi IpaKTHKYM
Ne Ne pazpena Tpyno- Komnerenuuu OK, TTK
n/n JUCLMITHHBL U3 Haumenosanue sra6opatoprsix pa6or €MKOCTh
1ad1. 5.1 (4ac.)
I. l. Bsejenue B naboparopusiit NPaKTHKYM. OCHOBHLIE 2 OK-8; OK-9; OK-13
TIOHATHA TEOPHH NOTPENIHOCTEH U3MEpeHMUI.
2. 3 H3yuenue KHHEMATHKH BPAaMATe/ILHOTO ABIKEHUS 4 OK-8; OK-9;, OK-13
3. 5 Hzyuenue pacnpeneneans Makcpenna 4 OK-8; OK-9; OK-13
4. 6 H3yaenne untepdepenumn naseproro H3TydeHus 4 OK-8; OK-9; OK-13
5. 7 Hccnenosanue cnextpa atoma BOZOpOJA 4 OK-8; OK-9; OK-13
8. IlpakTHYecKHe 3aHaTHA (ceMHHapbI)
Ne Ne paznena Temaruka npakTudeckux sausTuit (cemHHApOR) Tpyso- | Kommerenimu OK, [TK
n/n JHCHUIITHHKL U3 €MKOCTb
Tads. 5.1 (uac.)
| 1,2 [Tpeamer M 3anauu oHCUMNIHHDI. Crpykrypa 2 OK-8; OK-9; OK-13
€CTECTBEHHOHAYYHOr0 no3HaHus Hcropus
€CTECTBOSHAHMA
2. 3. Mexannyeckas kapTuna Mupa 2 OK-8; OK-9; OK-13
3. 4. Konuermun CTO 1 OTO 2 OK-8; OK-9; OK-13
4. 5. Konuenuwn Monexynsprod dpusuxu u TEPMOAUHAMHKH 2 OK-8; OK-9; OK-13
5. 6. OJIeKTPOMArHUTHAS KapTHHA MHpa 2 OK-8; OK-9; OK-13
6. 7. CoBpemeHHas ecTeCTBEHHOHAYYHAS KapTHHA MHpa 2 OK-8; OK-9; OK-13
7. 8. KoRuenuuu corpeMennoii xumun 2 OK-8; OK-9: OK-13
8. 9. Konuenunu cospemennoit 6uonoruu 2 OK-8; OK-9; OK-13
9. 10. OcHosbI COBPEMEHHOH KOCMOJIOTHH 2 OK-8; OK-9; OK-13
9. CamocTosTenbHAs paboTa
Ne Ne pa3pena Temarnka camocToATenbHOlM paboTsl Tpyno- Komre- Konrpons Benonsenus
n JHCUHIUTHHBL (Oemanuzayus) €MKOCTh TEHLHH paboTel
u3 tabn. 5.1 (dac.) OK, IK
I 1,2 ITpopaGoTka nexuHoHHOrO Marepuana, 2 OK-8; Onpoc, nposepka
H3YH4EHHE TONONHUTENBHOM IUTEPATYpH, OK-9; JOM.33aHuH, 3amuTa
OK-13 UHIUBUAYaNBHBIX
BLINOHEHHE HHIMBUIYAJILHBIX 3aJaHUI, 3a7aHHH H pedepatos,
BKJIIOYas IOArOTOBKY pedepaTa 4 3alINTa 0TYeTA O
NOATOTOBKa K TabopaTophoil paore, ntaBopatoproii paote
HamHCaHue oTYeTa Ho JlabopaTopHoil pabote 2
2. 3. IIpopaGoTka nekumonHOro Marepuana, 2 OK-8; Omnpoc, nposepka
M3YHEHHUE NOTIONHUTENbHOI THTepaTypsi, OK-9; NOM.3a1aHuH, 3an1uTa
OK-13 HHAUBUAYaNbHBIX
BBINIOJIHEHHE MHIMBHIYabHBIX 3a/JaHHI, 3anaHuil u pedeparos,
BKJIIOYas MIOATOTORKY pedepara 6 3ALIMTA OTYETA HO
NOAroToBKa K JlaGoparopHoi pabore, flabopatopoli paote
HaINCaHUe oTHeTa N0 NabopaTopHOH paboTe 3
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3. 4. [TpopaboTKa NEKIMOHHOTO MaTepHana, 2 OK-§; Onpoc, nposepka
M3yueHue JOMONHHTENRHON IHTEpaTyphi, OK-9; JOM.3aJaHui, 3aiuTa
OK-13 WHAHBHIYABHBIX
BLINOHEHUE HEAMBHAYANBHBIX 3a1aHUH, sananuii 1 pedeparon
BKITIOYas NOArOTOBKY pedepara 3
4. 5. [Mpopabotka JIEKLHOHHOIO MaTepHana, 2 OK-8; Oripoc, NpoBepka
H3yueHHe JOTONHUTENBHOH TUTEPaTyphbl, OK-9; JIOM.3a/{aHue, 3alHTa
. OK-13 HHAMBHATYTBHBIX
BLITIOJIHEHHE HHIHBUAYATHHBIX 3a/IaHHH, sajianuil M peepaTos,
BIJIIOYAd NTOrOTOBKY pedepara 6 3AIHTA OTUETA [0
" na6oparoprotit pabote
NOAreTOBKA K JabopaTtopHoii pabore,
HATICaHMe OTYeTa Mo sabopaTopHoii paGore 3
5. 6. [TpopaGoTka JIEKLHOHHOFO MATEPHANA, 2 OK-8; Onpoc, NpoBepka
H3ydeHHE JOTIOTHATENBHON JIHTEPaTypBl, OK-9; noM.3alaHuH, 3aIMTa
OK-13 HHAWBHAYAIBHBIX
BHINOJIHECHHE HHAVBHAYATbHBIX 3a/IaHHH, sananuii H pedhepaTos,
BKTIOYas NOArOTOBKY pedepara 6 JaUITa OTYETA TIO
[OArOTOBKA K NabopaTopHoii paboTe, naGopatopHoit pagote
HarMcaHMe OTYeTa 1o JabopaTopHoii paGorte 3
6. 7. [TpopaBoTka IEKIMOHHOTO MaTepHaa, 2 OK-8; Ompoc, npoBepka
H3yUeHHE [OMOTHATENbHON THTEPATYPBI, OK-9; JIOM.3a1aHu#, 3auIHTa
. OK-13 HHAHBHIYATBHBIX
BBITIOIHEHHE MHAWBHIYaANbHBIX 3a/laHiH,
BKJIIOYAs nonrmoaxyﬂgeq)epam 6 33521};‘:3: Oizdéigag: »
NOATOTOBKA K flaboparopHoii pabore, naGoparopHoti pabote
HanucaHHe oT4eTa no JaboparopHoi paforte 3
7. 8. MpopaboTka JEKIHOHHOTO MaTepuana, 2 OK-8; Ompoc, NpoBepka
M3ydEHHE JOTONHHUTENRHOH IUTepaTypei, OK-9; J0M.3a/IaHui, 3ammuTa
OK-13 WHIUBUIYaIbHBIX
BBINOJHCHUE HHAMBHLYATbHbIX 3aiaHuH, 3 sananmii ¥ pedpepaTos
BKJTIIOYAs MOATOTOBKY pedepaTa
8. 9. IMpopaboTKa NeKLHOHHOTO MaTepHaa, 2 OK-8; Onpoc, HpoBepKa
H3yHeHHE [JOMOTHUTEIbHON JTUTEPaTypHl, OK-9; NOM.33j1aHU A, 3aIUTa
. OK-13 WHANBHAYANIBHBIX
BBITIOJIHEHHE HHANBHIYAJIBHEIX 3aJaHHH. 3 sanaHMi i pedepaTos
9. 10. [Mpopa6oTka TeKUHOHHOTO MaTepHaa, 2 OK-8; Onpoc, npoBepka
M3ydeHUe JOMOIHUTENBHON THTePaTyphL, OK-9; NoM.3a1aHH}, 3aHTa
OK-13 HHIUBUIYATbLHBIX
BBITIONHEHYE HHAMBUAYANbHBIX 3aNaHHi, 3 3ajanuil U pedepaTos
BKJTIOYAd NOATOTOBKY pedepara
10. ToaroToBKa U ca4a dK3aMeHa 36 OrieHKa Ha dK3aMeHe

9.1. Tembl HOK/Ia0B, pedepaToB HIIH MYIbTHMEIHIIHBIX IPE3eHTaLHA (110 BLIGOPY CTYREHTA)
9.1.1. EcTecTBO3HAHHE KK HayKa O pa3BHTHH Mupa

9.1.2. Mudonoriueckuit 9Tan B nossanun Mupa

9.1.3. AuTH4HAa KapTHHa Mupa Apucrotens — [Tronemes

9.1.4. Dnoxa Bo3poxaenus u Hava10 KOPEHHBIX NPeodpa3oBaHHi B crnocobe TIo3HaHUA NPUPOJIBL.
9.1.5. B3ayumoieifcTBHe U B3aHMOCBS3b €CTECTBEHHBIX, TEXHIYECKUX H T'yMaHHTapHbLIX HaYK
9.1.6. YpoBHU OpPraHH3aLUMK HEXUBOH MaTEpHH. CriendpyKa MUKpO-~, MAKpo- W Meramupa
9.1.7. I'paBHTaLIMOHHOE NOJIE - KKPUBH3HA» NIPOCTPAHCTBA-BPEMEHH.

9.1.8. 3aKOHB! COXpaHEHHS H CHMMCTPHA

9.1.9. CoBpeMeHHble NPEeICTaBNeHHS 00 3IEMEHTAPHBIX 4aCTHLAX

9.1.10. Ponpe CTO 1 OTO B 3BOMOLHH 3HAHUH 0 TIPHpPOJE

9.1.11. ®yHnameHTalIbHbIe QU3HYECKHE TOCTOAHHBIE H ¢usnueckas kapTuHa Mupa

9.1.12. Ioustue o GHIHIECKOM BaKyyme

9.1.13. AHTUHACTHLL! U AHTHBCIIECTBO

9.1.14. PasBuUTHE TIPECTARIEHHN O BpeMEHY OT APEBHOCTH 0 HAIUKX JHeH

9.1.15. HeoGpaTUMOCTb NPOLECCOB B IPHPOJE H CTPENA BpEMeHH

9.1.16. TIpUHUKI JONOJHHTENBHOCTH BOpa B €CTECTBEHHbIX M IyMaHHTApHBIX HAayKax
9.1.17. OyHjIaMeHTaIbHbIC B3aUMO/IEHCTBHA H HX POJIb B IPHPOIE

9.1.18. ®usHyecKHe aCHEKTH W IPHHLUILI GHONOTHYI

9.1.19. BianMocBA3b QUIHKH C XUMHEH,

9.1. 20. Bzaumocssasps Gu3ukH ¢ Gronornel
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9.1. 21. KoHuenuuu npoucxoxaeHus u CYUIIHOCTH XH3HH.

9.1.22. KoHuenums passuTas (OK.B.JTamapx).

9.1.23. Teopus karactpod (OK.Kiobbe).

9.1.24. OBomounonnas teopus (Y. lapsi).

9.1.25. Autunapsuansm konua XIX - vayana XX exa.

9.1.26. CoBpeMeHnHbIe TEOPHH 3BOIOLMK. [Ipeacrasnenns o nacrencTeensocTH, U3MeHYHBOCTH, oTOOpE.

9.1.27. YpoBHH OpraHH3aLHH KHBBIX CHCTEM (MOREKYIHPHO-TEHETHYECKHI, OHTOT€HETHUECKUH, ONY IS LIHOHHO-BHAOBOH,
GHOreoeHOTHYECKHIT)

9.1.28. CpaBHHTENLHBIN aHATTH3 YBOMOLHOHHBIX TEOPHH B KOCMOJIOTHH, '€00FHH, BHOMOTHH,

9.1.29. buocdepa, ee spomornus, PECYpChI, IPeJesibl YCTONUHBOCTH,

9.1.30. CoBpeMeHHBI{ 3KOIOIHYECKHI KPH3HUC H ITyTH €ro NpeoAoJIEHHS.

9.1.31. Buocdrepa 3emin kax eMHas KUBAs CHCTeMa, IIPOIYKT 3BOHOHHOHHOIO PA3BUTHA H B3aHMOIEHCTBHS MHOXKECTRA
AHCKPEeTHBIX OHOOTHIECKHX (OpM

9.1.32. MecTo 4esoBeka B 3BOMIOIHY 3eMITH: NOHITHE O Hoocdepe (B.U. Bepraacknit, I1. Teitap ne Lilapnen)

9.1.33 Teopus 1uHaMHYECKOro Xaoca.

9.1.34. IpencTaBiieHHs 0 CaMOOPraHH3aLMH B (H3uKe, XHMHH, GUOTOTHH, F€0JIOTHH, FKONOIH.

9.1.35. CuHepreTHka kak TeopHs CaMOOpraHu3alHH

9.2. TeMbl HHAMBHAYRTBHBIX 33JaHMIT

9.2.1. CTpyKTypa eCTeCTBEHHOHAYYHOTO MO3HAHHA
9.2.2. HcTopua ecTecTBORHAHMA

9.2.3. Mexanuyeckas KapTHHa MHpa

9.2.4. Konnenmu CTO 1 OTO

9.2.5. KoHuenuun MonekynspHoit GUIMKH ¥ TEpMOAHHAMHKY
9.2.6. D1eKTPOMArHHTHAS KapTHHA MHpa

9.2.7. CospeMenHas €CTECTBCHHOHAYYHad KapTHHA MHpa
9.2.8. KoHIENUHN COBPEMEHHOM XUMHH

9.2.9. KoHuenusuH coBpeMeHHO# G1onorn

9.2.10. OCcHOBBI COBPEMEHHOH KOCMOJIOTHH

10. ITpumepnas remMaTHKa KypcoBbix NpoeKToB (paboT)__He npedycymompenst

11. Peiitunropas CHCTEMAa AJIA OLICHKH YCHEBAEMOCTH CTY/IEHTOB

11.1 Ba/liibHble OIEHKH JUTH 3JIeMEHTOR KOHTPOJIS.

MaxkcuManbHeIi MaxkcumanbHbri
MaxkcraManbHeii
3 N Oann Ha 1-yio KT Oain 3a iepHog Bcero 3a
JIEMEHTbI y4e6HOH AesTeNnbHOCTH Gasu1 3a nepuon
C Hayana Mexay 2KT u Ha ceMectp
Mexay 1KT u 2KT
ceMecTpa KOHEIl ceMecTpa
Hocemenye 3anaTuit 3 3 3 9
TecToBblit KOHTPONTE 4 4 4 12
KoutponeHsie pabots Ha 9 9 9 27
NPaKTHYECKUX 3aHATHIX
JlabopatopHsle paGoTbi 5 5 10
KoMnoHeHT cBoepeMeHHOCTH 4 4 4 12
Hroro makcumym 3a nepnon: 20 25 25 70
Cpaya sk3ameHa (MakcuMyM) 30
Hapacraomum urorom 20 45 70 100
11.2 Tepecyer 6aJ10B B OLEHKH 3a KOHTPOJIbHbIE TOYKH
bannel Ha 1Ty KOHTPOJILHON TouKH Ouenka
2 90 % oT MakcUMaITbHOH CyMMBI 6108 Ha aary KT 5
OT1 70% 10 89% oT MakcHManbHO CyMMBI BajuioB Ha naty KT 4
01 60% 10 69% 0T MakcHMATLHON CyMMblI GamtoB Ha naty KT 3
<60 % 0T MaKxCHMAnbLHOH CYMMbI 627108 Ha nary KT 2

11.3 — epecyer cymmpl 6a/uios B TPAAHUHOHHYI0 H MEXIYHAPOIHYI0 OIEHKY

Ouenxa (F'OC) Hroromas cymma 6an.n?3, YUYHTBIBACT YCNELHO Ouenxa (ECTS)
CIAHHBII IK3aMeH
5 (0TMMHO) (3aYTEHO) 90 - 100 A (oT1HuHO)
4 (xoporo) 85 -89 B (ouens xopowo)
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(3auTeHO) 75 - 84 C (xopoiuo)
70-74 D (y10B]I€TBOPHTENLHO)
3 (YOBJIETBOPUTENBHO) 65 — 69
(zaurTeHo) 60 - 64 E (mocpeacTBEHHO)

2 (HeyIOBJIETBOPHTEIIBHO),

Huxe 60 6annon F (HEyOBAETBOPHTEIIBHO)
(He 3a4TeHO)

12. Yuebuo-meroandeckoe u nudopMauHoHHoe obecredente IHCUHIINHBL
12. YuebHo-MeToanuecKoe H HHGOpMaHOHHOE obecnieyeHHEe THCLHITHHBL

12.1 OcHoBHasl AUTEpPATYpa

1. Jy6uumesa T.5. KoHenuuu coBpeMEHHOTO €CTECTBOSHAHMS: Vye6uoe nocobue [ns By30B - 7-¢ U3,
crepeoTH.. - M.: Akanemus, 2006. - 608 c. (basosbii yaebuuK. JlonmymeHo MHHHCTEPCTBOM obpasoBanus Pocculickoi
deepanHy B KauecTse yqeOHOro nocodus 1is CTyICHTOB BBICIIHX yueBGHBIX 3aBeAeHMH, 00yHarOmMXCs MO COLMAIBHO-
3KOHOMUUECKIM CHeHANBHOCTAM. B yue6HOM abOHEMeHTe 6ubnuoreku — 30 3K3.

2. 1Hunynosa O. [I. KoHuenuuu cOBpeMEHHOTO SCTECTBO3HAHNS: Vuebnoe nocobue s sysos / O. JI. HlunyHosa. -
M. : Tapnapuku, 2006. - 375 ¢. B yueGHoM a6GoHeMeHTe GuGIHOTEKH — 30 IK3.

3. Tpo¢wmosa T.H. Kypc dpusuku: YyeGHoe nocoGue wis sysos/ T.H Tpodumosa - 19-¢ U311, CTEPEOTHIL. - M.:
Axkanemus, 2012. - 560 c. (PekoMeH0BaHO MUHHCTEPCTBOM obpasosanns Poccuiickoii deiepalui B Ka4ecTse yuebHOrO
[10co6us TS HIDKEHEPHO-TEXHHYECKUX CTIeIHanbHOCTeH BBICIIHX y4eGHbIX 3aBeicHRI. B yueGHOM aboHeMeHTe 6ubmuoTeKn

— 153 3K3.

12.2 [donoJsHUTEeIbHAH JHTEPATYPa

1. Kapnenkos C.X. KoHuenuuy coBpeMEHHOTO €CTECTBO3HAHMA: VueGHHK 114 BY30B - 6-€ u31., nepepal. 1 IO -
M.: Bricias mkonia, 2003. - 487 c. (PexomenoBato MHHUCTEPCTBOM 00pa3oBaHHs Poccuiickoit @enepallii B Ka4eCTBE
y4eGHHKA [Uis CTYACHTOB BBICLIMX Y4eOHbIX 3aBefeHuil. B yueGHOM aGoHeMenTe GubnHoTEKH — 348 9K3.)

2. Casenves M.B. Kypc obmeii dusnkn: yuebHoe nocobue mis BTy30B: B 9 1. — 7-¢ u31., crepeotuil. — CII6.: Jlan,
2007.

T. 1: Mexanuka. MonexynspHas rsuxa. — 492 c. (B 6ubmiorexe — 152 3K3.).

T. 2: DneKTpHUECTBO U MarseTHsM. Bonbl. OnTuka. ~ 496 c. (B 6ubmoTexe — 148 3K3.).

T. 3: KauTtopas onTHka. AToMHas dusnka. dusnka TBEPAOTO Teja. PH3MKa aTOMHOTO A1pa H 3JIeMEHTapHEIX
qactHil. — 317 c. (B 6ubnuoteke — 148 3k3.).

3. Cuyxun JI.B. OGumii kypc pusuku: yuebuoe noco6ue 11 By30B B 5 T. — M.: OU3MATIIHT, 2005-2006.

T. 1: Mexanuka.~5-¢ m31., crepeotin.— M.: Gu3MaTinT, 2006.-560 c. (B 6ubnuoreke— 101 3k3.).

T. 2: TepMoaHHAMKKA K MONIEKY ApHas Gu3HKa. — 5-¢ u31L., ucrp. — M.: dusmariut, 2006. — 549 c. (B bubnoTeke —
100 3K3.).

T. 3:D/1eKTpHUECTBO.—5-€ w31, crepeoTun.—M. . OusmatinT, 2006 ~654 c.(B 6ubnuorexe—100 3k3).

T. 4: OrrTuka. — 9-¢ 3., crepeoTdn.— M.: OU3MaTINT, 2005. — 791 c. (B 6ubnuorexe — 101 3K3.).

T. 5: ATOMHas U sjepHas GU3HKA. — 3-€ U3[., CTCPEOTHIl. — M.: Ousmarut, 2006. — 782 ¢. (B 6ubmuorexe — 100
9K3.).

4. 3ucman T.A., Tonec O.M. Kypc o6meit pusuku. B 3-X TT. [PnexTponusiii pecype]— CII0.: Jlanp, 2007.

T. 1: Mexanuka. Monekynspras ¢usuka. KonebGaHusa U BOJIHbL. — 7-e w31, ~ 352 c. Pexxnm goctymna on-line ¢
xommerotepoB TYCVYP: http://e.lanbook.com/books/element. php?pl] cid=25&pll_id=503.

T. 2: DIeKTPUYECTBO U MATHETH3M. — 7-€ H3J1. - 352 ¢. Pexxum noctyna on-line:
http://e.lanbook.com/books/element.php?pi1 ¢id=25&pl1_id=151 ¢ komnstoTepop TYCVYP.

T. 3: Orrrka. OU3HKa AaTOMOB H MOJeKyJl. PH3HKa aTOMHOTO S/1pa ¥ MUKpOUaCTHLL. — 6-¢ u3a. — 512 c. Peskum
noctymna on-line ¢ kommpiotepos TYCYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=508.

5. Capenbes V.B. CGOPHHK BONPOCOB U 3ajiad 1o odued dusuke. [DIEKTPOHHBIH pecypc] — 5-€ M34., CTEPEOTHIL —
CII6.: Jlanb, 2013. — 288 c. Pexum goctyna on-line: http://e.lanbook.com/books/element.php?pl i cid=25&pl1_1d=32823 ¢

kommsioTepos TYCYP.

12.3 Yue6Ho-MeToaH4eCcKHe nocodus Ais €aMOCTOATEALHOI pafoThl H NPAKTHIECKHX 3aHATHH. [3/IeKTPOHHBIH
pecype}
1. Punn A.I. MonexynspHas $u3uka M TEPMOAHHAMHKA: y4e6. nocobue. — ToMmck: TYCVYP, 2005. —~186¢. (B

oubauoTeKe — 64 3K3.) 3
2. Yyxkos K0.I1. PaboTa n sHeprus. 3aKOHb! COXPAHEHHS B MEXAHHKE: cGopHHK 3ala4 ISl PAKTHIECKUX 3aHATHH. —
Tomck: TYCYP, 2010. - 24 ¢. Pexxnm jocryna ¢cB0GOIHbI JUIS CKAYHBAHMA: http://edu.tusur,ru/training/publications/ 1100
3. Uyxxkos FO.J1. DneMeHTst ATOMHON (M3MKH M KBAHTOBOH MEXaHHKM: VueGHo-MeToanueckoe nocodue. COOPHUK

TecTOBRIX  BOApocoB.  — TOMCK: TYCYP, 2011.—68c. PexeMm  HOCTYTA cBOBOMHBIN 1A CKauHBaHHA
hitp://edu.tusur.ru/training/publications/ | 104
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4. COOpHHK TECTOBBIX BOMPOCOB IO pasmeny obmeHd ¢uinkn "BosHopas ontmka": MeTommueckoe mocoGue /
Bypauescxuit 10. A. — 2009. 24 c. Pexum Aoctyna cBoOOAHBIH I8 CKAYHBAHHS: http://edu.tusur.ru/training/publications/1233

5. Monexynaphas ¢pusrka: CGOPHHK TeCTOBBIX BOIPOCOB [U1A CaMOCTOATENLHOM paboThl U MPAKTHYECKUX 3aHATHI /
Jraun A. B., Tposu JI. A., Marasuunnkos A. JI. — 2009. 90 c. Pesxum nocTyna cBOGORHBIN 1719 CKaqHBAHNS:
htp://edu.tusur.ru/training/publications/1234

6. Tepmonunamuka. Hacts1: C6OpHHK TeCTOBBIX BONPOCOB YIS CaMOCTOATESbHOH pabOTh! H NPAKTHYECKHX 3aHATHH /
JIsunn A. B., Marasunnukos A. JL., Opnosexas JI. B. — 2009, 49 ¢, Pexum nocryna cBoGoaHbIif 115 ckagnBanus:
http://edu.tusur.ru/training/publications/1235

7. Tepmoaunamuka. Yacts2: C6OPHHK TECTOBBIX BOIPOCOB V1A CAMOCTOATENBHOH paboTh M NPAKTHYECKHX 3AHATHIL /
laneesa A. H., Jlsuun A. B., Marasuxunxos A. JI. — 2010. 22 c. Pexum noctyna cBoGomHbIN 10T CKauHBAHAA:
http://edu.tusur.ru/training/publications/1236

8. lMHaMAKa MOCTYNATENbHOTO ABHAKEHUS: CGOpHHK TECTOBBIX BOMPOCOB [UIS CAMOCTOATENBHOMN paboTsl 1
NPAaKTHYECKEX 3aHATHH / JIsaun A. B., Marasunuukos A. JL, Myxaues B. A. — 2009. 30 ¢. Pexum nocTyna cBoboO UL 15
ckaymBaHua: http://edu.tusur.ru/training/publications/1237

9. lnHaMuKa BPaIlaTeNbHOTO IBHKEHHS: CBOPHUK TECTOBBIX BOIPOCOB LT CAMOCTOATENBHOMN paboTel ©
NpaKkTHYeCKuX 3aHATHIA / JIsunn A. B., Marasuunukos A. J1, Opnosckasn J1. B. — 2009. 29 ¢. Pexxum JOCTYyNAa cBOOOIHBIN A1t
CKayHBaHUA: hitp://edu.tusur.ru/training/publications/1238

10. KuHeMaTHKa nocTynaTensHOro u BpallaTe/IbHOTO IBHXEeHHHA: COOPHHK TECTOBEIX BOMPOCOB AJi% CAMOCTOATEIbHON
paboThl H MPaKTHYECKHX 3aHATHH / MarasuHHHKOB A. JL., Tposin JI. A. — 2009. 94 ¢.Pexxum OOCTyMa CBOOOaHbIN i

CKadUBAHHSA; h@://edu.tusur.ru/training[publications/ 1239

12.4 YuebHo-mMeToAMUECKHE NOCOGHS IS BBINOIHEHHUS A1a60paTopHbIX paGoT [31eKTpoHHbBIH pecypc}

1. Kunemaruka paBHOyckopeHHOTO BpalleHHs: MeToaHdecKHe yka3aHus K naboparopHoii paGore Bypnoenimu B. A.,
Tposn JI. A. —-2012. 19 ¢. Pexum J0CTyNa CBOOONHBIN IS CKAYHBAHUS: http://edu.tusur.ru/training/publications/923

2. Tunamuka MastHika Obepbeka: MeToamueckie yKasanus K nabopatopHoii paGore / Tposu JI. A., Bypnosuups B.
A.—2007. 19 c. Pexxum f0CTYNa CBOGOMHBIN JUTA CKAYHBAHHA: http://edu.tusur.ru/training/publications/918 .

3. 3ydenue pacnpenenenus Makcsemnia: MeToqmaeckue YKa3anus K nabopatopHoii paore / Byprosuuus B. A. — 8.
2007 c. Pexxum mocTyna cBoGOIHBIN 118 CKAYHBAHUA: http://edu.tusur.ru/training/publications/920

4. M3yyeHue 31eKTpOCTaTHYECKOTO NoNs: MeToanueckue yKasanus k naGoparopHoif paGote / Msanosa E. B., Faneepa
A.H.-2011. 11 c. Pexxum nocTyna cBo6o b 115 ckaduBaHus: http://edu.tusur.ru/training/publications/926

5. Bypauesckuii F0.A. Onpenenenue YACILHOTO 3apsiaa 3NeKTPOHA METOJIOM MarHeTpoHa: MeToauuecke YKaszaHHA K
nabopatopHoii paGote. — 2011, 14 ¢c. Pexum AOCTyIia [ CTYAEHTOB, cOTpynHuKoB TYCVP;
http://edu.tusur.ru/training/publications/864

6 HMzyueHne 3aTyXaroumx 31eKTpOMarHHTHBIX KOTeGaHuii: Meroaudeckue ykazanus k nabopatopHoit pabote / Tposu
JI. A., Bypnosuumn B. A. —2007. 14 ¢. Pexxum IOCTYNa CBODOIHBIN )18 CKauMBAHILA:
http://edu.tusur.rw/training/publications/862

7 Usydenne uurepdepeHmm JIa3epHOro u3myueHud: Y4ebHO-MeToAMIecKoe ocobue / Opnosckas JI. B. — 2010. 9 ¢.
Pexxum noctyma cBoGoaHbIN 115 cKaYMBAHMS: http://edu.tusur.ry/training/publications/911

8 Usyyenne nudpakumnu nazepHoro H3Yy4eHUA HA IBYMEPHOI CTpyKType: VuefHo-MeTomneckoe nocotue /
Opiosckasn JI. B., Opnosckas A. B. — 2010. 14 ¢. Pexxum IoCTYyNa CBODOMHBIN [T CKAYHBAHUA:
http://edu.tusur.rw/training/publications/910

9 Uccnenosanue criektpa aToma BOZOpona: MeToaHYecKkHe yKa3aHHs K nabopatopHoit paGore / 3axapos H. A.,
Kupunnos A. M. —2011. 18 ¢. Pexum JoCTyTia CBOOOAHBIN 1J19 CKAYHBAHMUS: http://edu.tusur.ru/training/publications/9 17

10. ®enopos M. B., Bypnorunun B. A, Bremuuii dorosddexr. Usyaenne 3akona Cronerosa u NpoBepKa (GopMyITsl
OlinTelina: Mertoguueckue yKasanus k nabopatopHoii paGote. —2009. 11 c. Pexim A0CTyna CBOOOAHBIH Ui CKaIHBAHUS:
http://edu.tusur.ru/training/publications/85 1

11 Onenka norpemHocteit uamepennit: MeToaiueckue yKazanus x jaboparopHol paGote / Myxaues B. A. — 2012. 24
¢. PexxuM noctyna cBoGoaHbI LIS cCkauMBaHMS: http://edu.tusur.rw/training/publications/1 099

12. O6umme TpeGoBanus 1 npasmia opopMreHus otyeTa 0 naGopaTopHoif pabote no dusnke: Metoauueckue ykasauus
/ YyxxoB 0. I1. — 2012. 21 ¢. Pexcum Aoctyna cBOGOIHBIN /15 CKAUHBAHUA: http://edu.tusur.ru/training/publications/1098
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12.4. TIporpammuoe ofecnevenue
KoMIbloTEpHBIE TPOrpaMMbl pacyeTa Cpe/IHeKBaAPaTHYHOH NOTPELIHOCTH IPH MPOBEACHHH 7aBopaTOpHOro NPAKTHKYMA.
KOMITbIOTEpHbIE IPOTPaMMBI MOJICIMPOBAHHA HEKOTOPhIX (pH3INYECKUX ABJIEHHH B 1a00OPaTOPHOM IPAKTHKYME

12.5. Ba3bl AaHHbIX, HHPOPMAUHOHHO-CIIPABOYHEIC H IOHCKOBBIE CHCTEMbI
1. DEKTPOHHbLE NPE3EHTALHH JUIA JIEKIIHOHHBIX 3aHATHH.
9 Ba3bl TECTOBBIX 3a[aHHH JUIS TEKYIIETO H IPOMEXYTOUHOIO OLCHHBANMA 3HaHmi CTyneHToB B ceTH Internet

13. MaTepHa/ibHO-TeXHHYECKOe ofeciiedenHe TNCIHIIHHDL

1. AyIHTOPHHU cO CTEHJaMu /Ul 1a6opaTopHbIX 3aHATHH.

2. AyauTOpHs ¢ My/IbTHMEUIHBIM 060pY/IOBAHHEM JUIA NPOBEACHUA JMEKIHMOHHBIX 3aHATHH,
3. Texnuueckoe obecrnedeHue s MpOBEAeHHA JEKUHOHHBIX JAEMOHCTPaLHii.

14. MeToauyecKHe PEKOMEHIAIHH 110 OPraHH3alHH H3YHEHHS AHCIHIUTHHE!

ITpu u3ydennn Kypca «KOHUEMIHM COBPEMEHHOTO eCTCCTROZHAHMSAY UCMIONB3YETCsl HAKOMWTEIbHAS CUCTEMa OLCHKH 3HAHUH,
KOTOpas NO3BONIAET PEATH30BATE HEMPEPHIBHYIO H KOMILICKCHYIO CUCTEMY OLEHMBAHHA yUeOHBIX NOCTHXKEHHH CTYIEHTOB.
"JTO HanpaBJIeHO Ha NOBbILICHHE PUTMHYHOCTH H 9 PeKTHBHOCTH CaMOCTORTENbHOH PaboTbl CTYACHTOB ¥ OCHOBAHO Ha
LIXPOKOM HCTIONIE30BAHHH TECTOB U 33WHTEPECOBAHHOCTH KAXKAOTO CTYJNEHTA B NOTydeHur GoJlee BHICOKOH OLEHKH 3HaHUHA
IO JIMCIMIUTHHE.

T1pu npoBeEHNUH PAKTHYECKHX 3aHATHEH HeoGXOIHMO TIPELYCMOTPETh Bbilayy HHIMBHIYNIbHBIX JOMAIIHHX 3a71aHHHA,
cofep)amyx no 5 - 10 3ama4 no KakaoMy pasieny xypea ¢ nocieAyIomei MX 3aMHUTOM 32 CHET HacOB, BLIIENCHHBIX HA
camocTosTenbHy0 pabory. [lpn dToM 3a CHeT JTHX )K€ 4acoB B MNOMOLIb CTyIeHTaM JIOJDKHBI ObITh MPETYCMOTPEHBI
ayJINTOPHBIE KOHCYJIBTALMH.

Mcnons3yioTes  TPH BUIA KOHTPOJLA: TeKyLIuH, TPOMEXYTOUHBIH H MTOTOBBIH 110 JHCIIUILTHHE.

Texymmii konTpoas (TK) oCHOBaH Ha OMNpOCe pas B HEACIIO WIH B 7Be HeleNH, B OCHOBHOM, B XO/I€ BBINOJHEHWSA
naGopatopHsix paboT.

OchopHas meib TK: cBoeBpeMeHHas OLEHKa yCIEBAEMOCTH CTYACHTOB, nobyxjafoimas ux paboTaTh PaBHOMEPHO,
HCK/TIOMAS MaJible 3arPy3KH IITH NEPErpy3KH B TEUEHHE CEMECTPa.

JleKUUOHHBIE 3aHATHA XKelaTeIbHO MPOBOIUTE C NPHMCHCHHEM Ape3eHTAalHi, a TAKKE JICKIHOHHBIX JEMOHCTPALHA.
3TO CYMECTBEHHO yyqIlaeT AHHAMUKY JEKIMii 1 CIocOBCTBYET JIydlleMy YCBOSHHIO MaTepHana. Ha nexuusax HeoOGXOaMMO
ofparar, BHHMAHHE HAa OCOOCHHOCTH NPHMEHCHHA paccMaTpHBaeMOro MaTephara B TOCHEAYIOMHMX Kypcax, a TaKKe B
Ipo(eCCHOHANBHOM AeATETEHOCTH CTY ICHTA.

JIaGopaTopHBIH MPaKTHKYM MPOBOMTCA B PAAS CIyHAcs Mo MHIMBHAYANTbHOMY rpauKy B Knaccax, 060pyJOBaHHBIX
71a6opaToOpHBIMH CTEHAAMU JUIA  MCCICIOBAHHA ABJNEHHil M 3aKOHOB MNpUpOfbl. Ecnm HCHONB3YeTCA KOMIILIOTEPHOE
MOJICTMPOBaHHe, TO CliellyeT NpOBOAMTH 3aHATHA B KOMIIBIOTEPHOM KJacce, JHOGO CaMOCTOATENLHO — HA JIOMALIHEM
koMnbsiotepe. [Ipd 3TOM MHIMBHAYalbHAA paGoTta crocoOCTBYET PasBUTHIO HABBLIKOB caMocToATeNbHOM paboTh! ¢ y4eOHOH
NHTepaTypoll 110 ellle He U3y4aBIIMMCS Ha IpYrUX BUaX 3aHATUHN TeMaM.

IMpoMesKyTOHMHBIA KOHTPOb (TIK) - 3TO npoBepka 3HaHHHA CTYNEHTOB MO PA3NeTy nporpamMsl B ¢opMme TecTa
npuMepHo u3 15 3amannil. TectHposaHue NPOBOAMTCA B KOMMBIOTEPHBIX KIaccaX B 4achl CaMOCTOATENBHOH paboThl
CTY/IEHTOB [10 3apaHee COCTABJIEHHOMY PaCIHCAHHIO.

Uens 1K: noGyauTh CTYACHTOR OTYHTATBCA 33 YCBOCHHE pasfcna JHMCIATUTHHBI HAKOTIMTETBHBIM 00pasoM, T.e. CHadala
3a 1IepBBIH, 3aTeM 32 BTOPOH, 3aTeM 3a NMOC/IEAYIOMHUE Pasicibl

Hroropblii KOHTPOAb N0 THCIHHIUIHHE (UK]1) - 310 npoBepKa ypoBHA y4eGHBIX JOCTIKeHHH CTyICHTOB 110 BCeH
JAUCLMILTHHE 33 cemecTp. PopMa KOHTPOJIA - JK3aMeH B BAJIC MHOrOBApHAHTHOTO TECTa JOCTATOYHOH JUTHHBI ( 30 3agaHui,
[O3BOJIAIOMIMX CTYIEHTY HaOpaTh 30 6anioB ) B KOMIBIOTEPHBIX KIAccax ¢ TIOCie IYIOIIHM ONPOCOM B TPaJMUHOHHOH dopme
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(3aureno) 75 -84 C (xopomo)
P
70-74 D (ynormersopurensuo)
3 (ynoBieTBOpUTENHHO) 65 - 69
(3auteHo) 60 - 64 E (nocpeacreenno)
2 (HeyznoseTBopHTeILKO), Huxe 60 6annos F (neynosnersopurensno)
(He 3auTeHO)

12. YyebHo-MeTonnyeckoe 1 HHGOPMAUHOHHOE 00ecTIeYeHHE AHCIHIIIHHDL:
12. Yuebuo-meroanyecxoe n nHpOpMauHOHHOE oGeceYeH e AHCHHILTHHLL:

12.1 OcHoBnas surepatypa

1. Oy6umuesa T.5, Konuenuuu COBPEMCHHOTO €CTECTBO3HAHMS: Y9ebHoe nocobue s BY30B - 7-¢ H31L.,
CTepeoTHIL.. - M.: Akanemus, 2006. - 608 c. (bazossrii yueGHuk. Jomymeno MunHcTepcTBOM obpasopanus Poccuiickoit
Denepaunu B KauecTBe Y9eGHOrO HOCOOHS s CTY/ICHTOB BBICIIMX Y4eOHBIX 3aBeACHHH, 06y IaIOMUXCH MO COLUATEHO-
SKOHOMHUECKHM CHEUHaNbHOCTAM. B yueGHom abonemenTe 6ubnmotexs — 30 3K3.

2. Hunynosa O. [I. Konuenuun COBPEMEHHOTO €CTECTBO3HAHHA: YaebHOe nocobue wis By30B / O. . lllunyHosa. -
M. : Tapnapuku, 2006. - 375 ¢. B yuebHoM aboHeMenTe GuGmoTEKM — 30 K3,

3. Tpodumosa T.H. Kypc ¢pusukn: Vuebroe nocobue ans Bysos/ T.U Tpodumosa - 19- u3n., CTEPEOTHIL.. - M.:
Axanemus, 2012. - 560 c. (PexomenoBano MunucrepcTBoM 06pasoBanus PoccHiickoi Desiepaluy B KauecTBe yueGHOTO
NOCOOHA I HHKEHEPHO-TeX HIYECKHX CHeLUMANbHOCTEH BHICIINX YYeOHBIX 3aBejieHHE. B y4e6HoM aboHemenTe GHGNHOTEKH
~ 153 sxk3.

12.2 Jonoauurtenbnas JIMTEpPATYypa

1. Kapnenkos C.X. Konuenuuu COBPEMEHHOTO ECTECTBO3SHAHUA: YYEGHUK /IS BY30B - 6-¢ H31., nepepab. o nom. -
M.: Beicimas uikosta, 2003. - 487 . (Pexomenaorano MuuncrepeTsom o6pazosanns Poccuiickoii Genepauuy B KadecTse
y4eGHHKA 115 CTYIEHTOB BRICIIHX y4e6HBIX 3aBefeHnil. B yue6HOM aboHeMenTe GubauoTekH - 348 5Kk3.)

2. Casenbes H.B. Kypc o6meii ¢usnku: yaeGhoe nocobue mis BTy30B: B 9 T. - 7-¢ m3x., crepeorun. — CII6.: Jlans,
2007.

T. 1: Mexanuka. Monexynspras dusuka. — 492 c. (B 6ubauoteke — 152 9K3.).

T. 2: Dnextpuuectso u MarseTnsm. Bosssl. Ontuka, — 496 c. (B Gubnuoteke — 148 3x3.).

T. 3: Ksantosas omruka. AToMuas $usnka. Gusuka TREpIOro Tena. Pu3nka aTOMHOTO A1pPa H IMEMEeHTapPHBIX
Hactuil. — 317 c. (B 6ubnuoreke — 148 9K3.).

3. CuByxun JI.B. O6muuii Kype Gu3HKH: yueGHoe nocobue 11 BY30B B 5 T. — M.: ®usmatiut, 2005-2006.

T. 1: Mexanuka.—5-e H3L., cTepeoTHn.~ M.: ®usMmarnut, 2006.—-560 c. (B 6ubnuorexe— 101 3K3.).

T. 2: TepmonunaMuka u MOJICKyTApHAA pU3HKA. — 5-¢ U3/, Henp. — M. Dusmatiut, 2006. - 549 ¢. (B GubauoTexe —
100 5xk3.).

T. 3:OnexTprdecTBo.~5-¢ U3, cTepeoTun.—M.: dusmatnut, 2006 654 ¢.(B dubnnorexe—100 3x3).

T. 4: Onruxa. — 9-¢ w3z, crepeotHn.— M.: ®dusmaraut, 2005. - 791 c. (B 6ubnmuorexe — 101 3x3.).

T. 5: ATomuas u snepnas dusuxa. — 3-¢ U3, CTEpeoTHIL — M.: Ousmariur, 2006. — 782 c. (B 6ubnmoreke — 100
3K3.).

4. 3ucman I A., Togec O.M. Kypc obme#t dpusuxn. B 3-x Tr. [SnexTponustit pecype]- CIT6.: Jlans, 2007,

T. 1: Mexanuka. Moztexynapnas ¢pusuka. Kone6anus u BojHbL, — T-¢ H311. ~ 352 ¢. Pexxum mocryna on-line ¢
komnerotepos TYCYP; hitp://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=505.

T. 2: DnexTpuuecTBO W MarneTH3M. — 7-¢ u31. — 352 c. Pexxum goctyna on-line:
http://e.lanbook.com/books/element. php?pl 1 cid=25&pll_id=151 ¢ komneroTepos TYCVYP.

T. 3: Onrtuka. @uznka aTomoB u MOJIEKY 1. DHIHKA ATOMHOTO A7pa MHKDOYaCTHIL. — 6-¢ U311, — 512 ¢. Pexum
noctyna on-line ¢ kommbtotepos TYCYP: http://e.]anbook.com/books/element.php?plI cid=25&pll_id=508.

5. Casensen H.B. C6opunk BOTPOCOB H 3a1a4 1o obiwe#t Gusuke. [InexTpoHHbIH pecype] — 5-e m3n., crepeoturn. —
CII6.. Jlans, 2013. — 288 ¢. Pexum JAoctyna on-line: http://e lanbook.com/books/element.php?pl 1 cid=25&pll_id=32823 ¢
xommnetotepos TYCVYP.

12.3 Yuebuno-meToanueckne nocobus 1is CaMOCTOATENILHOM PaGoThl M NPAKTHMECKHX 3aHATHIL [pnexTpounsrii

pecype]

L. Pumn AT. Monekynspuas PH3HKA M TepMOIHHAMHKa: y4eb. nocobue. — Tomck: TYCVYP, 2005. — 186 c. B
GubanoTeke — 64 Hx3.)

2. Yyxxkos O.I1. Pa6ora u SHEPI'us. 3aKOHb! COXpAHEHHS B MEXaHHKe: COOPHHK 3a7a4 /Ui NMPAKTHYECKUX 3aHSTHI. —
Tomcx: TYCVYP, 2010. - 24 ¢. Pewum nocryna cBoGOIHSIN [UI CKAaUHBAHKSA® http://edu.tusur.ru/training/publications/1 100

3. Yyxkos H0.I1. neMeHTH aToMHOI Gu3MKM ¥ KBAHTOBOH MexaHUKH: Yuebno-MeTommeckoe nocoGie. Cb6opruk
TeCTOBBIX  Bompoco.  —Tomck:  TYCVP,  2011.-68c. Pesm aocryna  cBoOOAHBIE  ANA  CKAYMBAHHA
hitp://edu.tusur.rw/training/publications/1 104
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4. COOpHHK TECTOBBIX BONPOCOB 110 passeny ofmelt ¢musuxu "Bonuoas onrika": Meromiaeckoe nocobue /
Bypauesckuii 10. A. — 2009. 24 ¢. Pexxim AOCTYTIa CBOOOAHBIN IS CKAYHBAHHS: http://edu.tusur.ru/training/publications/1233

5. Monekynspuas ¢pusnxa: CGOpHHK TECTOBBIX BOTIPOCOB JUTA CAMOCTOSTENBHOM paboTel ¥ NPAKTHYECKHUX 3aHATHH /
Jlaunn A. B, Tposn J1. A., Marasurunkos A. J1, — 2009. 90 c. Pexxnm nocTyna cBo6oaHbIR 115 CKAYHMBAHIMA:
http://edu.tusur.ru/training/publications/1 234

6. Tepmounamuka. Yacts 1 COOpHHK TECTOBBIX BONPOCOB /1% CAMOCTOATETBHO paboThI H MPAKTHYECKHX 3aHATHE /
Jiaun A. B., MarasHuanuxos A. JL., Opnosekas J1. B. — 2009, 49 ¢. Pescum ZocTyna CBOOOIHbIN JULY CKAYHBAHUS:
http://edu.tusur.ru/training/publications/1235

7. TepmomuHamuxa, YacTs2: CBOPHUK TECTOBBIX BOMPOCOB JU1A CAMOCTOATENLHO paboTel H IPaKTHYECKUX 3aHATHIE /
Ianeena A. U, Jlsunn A. B., Marasunnnkos A. JI. - 2010. 22 c. Pexam noctyna croGomusiit s CKAYUBaHHIA:
http://edu.tusur.ru/training/publications/1236

8. JlnHaMuKa 1oCTynaTebHOro BIKE HUS: CBOPHHK TECTOBLIX BOMPOCOB IS CAMOCTOSTENBHORN pabotsi u
NpakTHYeCKuX sansaTit / JImanu A. B., Mara3suHHuKos A. JL, Myxaues B. A. - 2009. 30 c. Pexim Aoctyna cBoOOaHbI 1
CkauuBaHus: hitp://edu.tusur.ru/training/publications/1237

9. lMHaMEKa BpaLIATeTbHOTO IBHKEHUS: COOopHUK TECTOBEIX BONIPOCOB /18 CAMOCTOATENLHON paboTsl u
NPAaKTHYCCKHX 3aHaTHi / JIaunn A. B., Marasuanuxos A, JI., Opsosckas JI. B. - 2009. 29 ¢. Pexxum [OCTymna CBOGOAHBIN ISt
ckaumBaHmA: http://edu.tusur.ru/training/publications/1238

10. Kunemaruka nocrynarenssoro n BpalllaTeTbHOro ABMkKeHHH: COOPHHK TECTOBBIX BONPOCOB Mg CaMOCTOATETbHON
paboTBI M NPaKTHYECKHX 3aHATHI / Mara3uHHUKOR A JL, Tpostu J1. A. - 2009. 94 ¢ Pexxum nocTyna cBOGOMIHBIN 1151
CckauuBaHusa: http://edu.tusur.ru/training/publications/1239

12.4  Y4eGHo-MeTOAHYECKHE TOCOGHS AJIA BLINIOJIHEHUA 1abopaTopHBIX paboT [311exTponnIii pecype)

1. KuneMmarnka pasHoyckopensoro BpallleHNd: MeToadecKue yKazaHus K nabopatopHoii pabote BypaosuiuH B. A.,
Tposan J1. A. - 2012. 19 ¢. Pexxum AocTyna cBoGOAHbIN 411 cKaYMBAHUS: http://edu.tusur.ru/training/publications/923

2. lMHaMuKa MasTHHKa OGep6exa: Metoanueckue yKasaHus k nabopatophoit pabote / Tpos J1. A., Bypaosuuuu B.
A.—2007. 19 c. Pexxum gocTyna cBo60Hbll s CKaYHBAHUS; http://edu.tusur.ru/training/publications/918 .

3. Msyuenne pacnpenenenns Makcpeuia: MeTtonnueckne ykazanus k n1abopaTopHoii pabore / BypnoBumun B. A. - 8.
2007 c. Pexxum goctyna cBOGOAHBIH [is CKa4MBaHHSA: http://edu.tusur.ru/training/publications/92O

4. Usy4eHue 311eKTpocTaTHYecKOro nos: Merommeckue ykazanus x JabopartopHoii pa6ote / UBanopa E. B., T'aneesa
A.H.—2011. 11 c. Pexum AOCTyNa CBOOOMHBIN 1151 CKaUHBAHUS: http://edu.tusur.ru/training/publications/926

5. bypauenckuii 0.A. Onpenenenue YIEJILHOTO 3apsia 3MeKTPOHA METOAOM MAarHeTpoHa: MeToniueckie YKa3aHHs K
nabopatopHoii paGote. — 2011. 14 ¢. Pexxum AOCTyNa Iis CTy IeHTOB, coTpyaaukos TYCYP:
http://edu.tusur.ru/training/publications/864

6 Usyuenue 3atyxarommx JJIEKTPOMArHUTHBIX Koe0aHuii: Meronuueckue yKasaHus K nabopatoproit paGore / Tposin
JL A., Bypnosuuun B. A. - 2007. 14 ¢. Pexum NocTyma cBOGOMHBI JUIA CKAYHBARUS:
http://edu.tusur.ru/training/publications/862

7 Usy4enne unrepdepenun JIA3EPHOTO U3MydeHHs: YyeGHo-MeTomIYecKoe MocoGiie / Oprnoackas JI. B. - 2010. 9 c.
Pexxnm nocryna cBo6omnsIi 11s ckaunsanus: http://edu.tusur.ru/training/publications/91 1

8 Usyuenne nndpaxinn MTa3EPHOTO M3Ty4eHHA Ha IBYMEPHOI CTPYKType: Y4ebH0-MeToauYecKOe MocoGHe /
Oposckas JI. B., Opnosckas A. B. —2010. 14 ¢. Pexxum nocryna co6oaubii 1 cxaqusanms:
http://edu.tusur.m/training/publications/ 910

9 Hcenenopanue crextpa atoma Bonopoza: Metoauyeckue ykazanus k nabopatopHoit pabore / 3axapos H. A,
Kupunnos A. M. —2011. 18 ¢. Pexim AOCTYNa CBOOOMHBII [UIS CKAYMBAHNA: http://edu.tusur.m/training/publications/917

10. ®enopor M. B., Byprosuumn B. A. Brewnuii porosdexr. Hsyaenne 3akona Cronetosa n npoBepka GopMyJisl
OiHmTelHa: MeToquueckue yKasaHus k nabopatopHoit paGote. — 2009. 11 ¢. Pexum nocTyna CBOOOHBIN U CKAYHBAHUA:
http://edu.tusur.ru/training/publications/85 1

11 Ouenka norpemnocreit H3MepeHHit: MeToamdeckue ykazanus k JaboparopHoit paGote / Myxaues B. A. — 2012. 24
¢. PexuM foctyna cBoBomHBL 118 cKauMBaHMS: http://edu.tusur.ru/training/publications/ 1099

12. O6wmue Tpe6opanus n npaswia opopMIEHHT 0TYeTa O nabopatopHoit paGoTe no puzmke: Mertommaeckue ykazanus
/ Yyxxos FO. I1. - 2012. 21 c. Pesxxum HocTyna cBOOORHEIN 119 CKAYHMBaHA: http://edu.tusur.ru/training/pub]ications/ 1098
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Hpuiaoxenne 1

DestepanbHOE rocyIapeTBEHHOE BIOMKETHOE 00pa3oBaTeNbHOE YYPEKICHHE BBICIIEro 0Gpa3oBaHus

«TOMCKUWU I'OCYIAPCTBEHHbII YHUBEPCUTET CUCTEM YIIPABJIEHUS U
PAJTMODJTIEKTPOHUKU» (TYCVP)

VTBEPAIIAIO
Hpope}ay)/p 110 y4ebHoi pabore
/sl IT. E. Tposu

«% » W 20161,

POHX OHEHOYHBIX CPEJICTB 10 YYEBHOM AACHUNIJIMHE
KOHUENINHA COBPEMEHHOI'O ECTECTBO3HAHUS

(nonHOE HaHMEHOBaHKE YUEGHON NHCLIMILIMHE! WK NPAKTHKH)

Yposenr ocHoBHOIT 06pazoBaTenbHoi nporpammel bakajgaspuar
(GaxanaspHar, MarucTparypa, CREIHAHTET)
Hanpageaue(s) mogroropku (cmenmaabnocTs) 39.03.03

Opranmanna pPadoTLI ¢ MOJOJEKBIO
(TIoNHOe HAMMEHOBAHHE HANPABICHHA NOATOTOBKH (cneumansHoCTH))

Hpoduab(n)

(monHoe HaHMEHOBAHNE NPOYUIL HATIPABIIEHUS TIOATOTOBKH (cneunansHOCTH))

®opma obygenus Ouuas
(04Has, ouHO-3204HAs (BeyepHss), 3a04Hasn )

Dakyabrer I'® (T'ymanutapubii dpaxyabTer)
(COKpAILIEHHOE H MONHOE HAHMEHOBAHHE dbakynkrera)

Kadeapa ®C (Pusocodun n counonorun)
(COKpAIIEHHOE U MTONHOE HAMMEHOBARHE Kadenpsr)

Kype 1 Cemectp 1

Yu4eonprit man na6opa 2013 roga

3ader _ cemectp Jud. zauer cemecrtp

Ix3amen 1 cemectp

Tomcek 2016
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Ipuiaoxkenne 1

DeaepanbHOE rOCYIapCTBEHHOE BIOKETHOE 0OpazoBarebHOE YUPEKICHHE BBICIIETO 00pa3oBaHHs

«TOMCKUH FrOCYAAPCTBEHHBINA VHUBEPCUTET CHUCTEM VYIIPABJIEHUS U
PAIMODJIEKTPOHUKU » (TYCVYP)

YTBEPKHAIO
Hpope}f P 10 y4e6HoM paGote
/ :

ol I1. E. Tposu

« '/%’» W 2016

P®OH/I OHEHOYHBIX CPEJICTB 1O YYEBHOI AUCHUIIJIMHE
KOHUENNWNA COBPEMEHHOI'O ECTECTBO3HAHUS

(MoNHOE HAHMEHOBARME YUeGHON ANCUMINIHEL HH MPAaKTHKH)

YpoBens ocHoBHOIT 06pa3oBaTeanHo nporpammel bakajaaspuar
(bakanaspuar, MarucTparypa, cienuanirer)
Hanpag/ieane(s) noarorosku (coennanbHocTn) 39.03.03

Opranmaunﬂ padoThI ¢ MOJOIECKLIO
(rommoe HanMEHOBaHHe HAIPABNCHHA OANOTOBKH (cnelmansHOCTH))

Hpoduas(u)

(noaHoe HauMeHOBaHNE NPOGHIA HANPABIICHHA HOATOTOBKH (cnennanbHoCTH))

®opma obydenns OuHas
(ounas, ouno-3a04HAA (BeuepHsas), 3a04Has )

®akyaprer I'® (I'ymanuTaphslii dakyasrer)
(CoKpalEeHHOE H NTOMHOE HAHMEHOBAHHE daxynsrera)

Kageapa ®C (Pusocodun u counosornn)

(cOKpaIEHHOE U NTONIHOE HAUMEHOBANKE Kadeapbi)

Kype 1 Cemectp 1

Yuebnmrii nuian naGopa 2014 rona

3aqer _ cemectp Au. zaqer cemecTp

Ix3amen 1 cemectp

Tomcex 2016
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1 Bsexenmue

DOoHT OLIEHOYHBIX CpescTB (®OC) sBrstercs npruioxeHneM K paboueit iporpaMMe IHCIHILTHED]
H MpecTaBiser cobolf COBOKYITHOCTD KOHTPO/IbHO-H3MEPHTE/IBHBIX MATePHAJIOB (THIIOBbIE 3a1auu
(3amaHust), KOHTPOJIBHbIE paboThI, TECTBI M JIp.) H METONOB HX HCIIONIL30BAHHS, IPEHA3HAYEHHBIX IS
H3MEPCHHS YPOBHS JOCTHXEHUS CTYICHTOM YCTAHOBJICHHBIX pe3yNneTaroB 00yueHHs.

®OC no aucnumMEE HCTIONB3YCTCSA NPH NPOBEJCHHH TEKYIIEro KOHTPOJIA YCIEBACMOCTH H
TIPOMEXYTOYHOH ATTECTALMH CTYICHTOR.

ITepeuens 3akpemienupx 3a JUCILHIUIHHON KOMIIETEHIMI IPHBeIeH B TabmHe | .

Taéauna 1 - Mepevenn 3aKPCIUICHHBIX 32 IMCHHILIHHOH KOMITeTe I

Koxa

DopmyaupoBKka KoMNeTeHIHY

Jranel popmupoBanus KOMIIEeTeHUHH

OK-7

CriocobrOCTE K CaMOOPraHU3aluH K
CaMoOOpPa30BaHHIO

1. Jloioken 3uare:

- OCHOBHBIE ITOJIOXKEHUS, 3aKOHBI U METOIBI
CCTECTBCHHBIX HayK, METPOJIOTHYECKHE
IIPHHITUIIBI

2. JloykeH yMeTs

- IPECTAaBHTH COBPEMEHHYIO HAYYHYIO
KapTHHY MHDa, OPHEHTHPOBATHCA B
HOCTaHOBKeE 3a/1a4, NPH pelIeHHH
NpodeCcCHOHANBHBIX 33149 HCIIOTB30BATE
3HAHHs O0UIEHAY YHBIX METOMIOB,
BOCIIPUHHMATE HH(POPMALIHIO U IIOHUMATE ee
CYLIHOCTE ¥ 3HAYEHUE B PA3BHTHH
COBPEMEHHOTO 00mecTBa, paboTars ¢
HocHTeNnaMu HHGOpMaHK

3. JlomwkeH BnaneTs

- OCHOBHBIMH METOJaMH, CIOCOOAMH U
CPEACTBAMM IIOTYYEHHS, XPAHEHHS,
nepepaboTKH HHPOPMALIHH, TeXHHIECKUMU
CPeJICTBAMH, HPABCTBEHHBIMH
00A3aTeILCTBAMH O OTHOIMICHHIO K IpHpo/Ie

2 Peaﬂmaunﬂ KOMITeTeHIIHH

1 Komuerenuua OK-7

OK-7: Cnocoénocrs k CaMOOPraHH3aLUH H caM00GpazoBaHHIO.

His hopmuposanus xommerenu HEOOXOXMMO OCYIUECTBHTH PSiA TAroB. DTarp dopmupoBanus
KOMIICTCHLNM, NPUMEHSEMBIC U 3TOIO0 BHABI AHATHH H HCIIO/IB3YeMbIE CPEJICTBA OIEHHBAHUS

IIpe/ICTaBlIeHbl B Tabaume 2.
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Tabauua 2— dransi o

pMHPOBAHHHA KOMOeTeHIMH U HCHOJIB3YEMbIE cpeacrsa OLleHHBAHHH

CocraB 3narsp Ymersb Baanern
- IpeCTaBHTh
COBpEMEHHYIO Hay4H
P Yio HayHHylo ) scmopHbiMH
KapTHHY MHpa
PTHHY MHP3, MeTOIaMH,
OpHEHTHPOBATHCS B
cniocobaMu H
[IOCTAHOBKE 3a1a4, Ipu
Cpe/ICTBAMH
pelleHuH
[OJIy4eHHH,
npohecCHOHABHBIX
- OCHOBHBIE ITOJIOKEHHS, 3aKOHBI XpaHeHHs,
33]a4 MCIOJb30BaTh
Copepxanne | ¥ METOJ(b] €CTECTBCHHBIX HAYK, nepepaboTKH
3HaHUS OOIIEeHAYIHBIX
ITANOB METPOJOTHUECKHE IPHHIIATIBE urdopmaLuy,
METO/I0B, BOCTIPHHHMATH
TEeXHHYECKHMH
MHQOPMAIHIO H
Cpe/ICTBAMH,
TIOHHUMATH €€ CYIIHOCTb
HpaBCTBEHHBIMHU
¥ 3HaUYeHHE B Pa3BUTHH
00s13aTeNIbCTBAMH
COBPEMEHHOTO
[10 OTHOIIEHHIO K
obmectsa, paborars ¢
IpUpOAE
HOCHTEIAMH
uH(pOPMaIH
e [lpaxTuueckue
Jlexnyu,
- 3aHATHS,
AKTHYECKHE 3aHATHS;
Buasr p ’ e JlaboparopHbie e JlabGoparopHble
. CamocrosTenbHas paboTa )
3QHATHH paboThI, paboTHI.
CTYIEHTOB.
o CamocrosTreabHas
paboTa CTYJIEHTOB.
e KontponbHast
HcnoJib3ye-
Tecr; pabora; e Tecrt;
Mble
cpencTEa KonnoxsuyM; o WumupuayansHoE e VYCTHBIH OIIPOC.
B
DK3aMeH. 3a/laHuE;,
OlleHHUBAHHUSA
e Tect
O61mue XapaKTepHCTUKH MOKa3aree i KpHTEPHCB OIleHMBAHHS KOMITETEHIIMH Ha BCEX dTanax

npuBesieHbl B Tabnue 3.

Ta6auua 3 — O0mue xapakTepHCTHKH nokasareJjieii H KpaTe

pHeB oleHHBAHHUA KOMIIeTCHIHH mo

yTanam
[Hoka3zarean |
3uarh Ymersb Baagers
KPHTepHH
Otiau4Ho Ob6nanaer Ob6nanaet KonTponupyeT paborty,
(BBICOKMI ypOBEHb) haKTHIECKUMHU H [HAna3’oHoM HPOBOJMT OLEHKY,
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npoleccel, obuue

TEOPETHUYECKUMHU IPaKTHYECKHX COBEPINEHCTBYET
3HAHHAMH B YMEHHH, TpeOyeMbIX nercrus paboTsl.
npezaenax JUISE pa3BHTHS
u3y4yaeMoH 061acTH | TBOPYECKHX
¢ IIOHHMAaHHeM pelIeHuH,
IpaHuI abcTparupoBaHHs
IPUMCHHUMOCTH. npobinem.

Ob6nanaer beper
3HaeT paxThl,

JMara3zoHoM OTBETCTBEHHOCTb 32
IPUHITUIIBL,

HPaKTHYECKUX 3aBEpIICHHE 3a/1a4 B

IIPOCTHIX 3aJad.

Xopomo yMeHHH, TpebyeMbIX | HCCleNOBaHuH,
. HMOHSTUS B
(0a30BBIH ypoBeHD) UL peLICHHS pHcnocabiIuBaeT cBOEC
npenenax
P . OIIpe/IeNIeHHBIX MOBEJICHUE K
H3y4aeMoi
npo6GiaeM B obacTH o6cTosATENECTBAM B
obmacTu.
UCCIIEJOBAHHS. pELIEHUH TIpobeM.
Ob6nanaer
OCHOBHBIMH
Obnanaer
YnoBi1eTBOPHTEILHO YMEHUSIMH, Pabotaet npu nmpsimom
N 6a30BBIMH OOIHMH
(IIoporoBbIii YpoBeHbD) TpeOyeMBIMH JIIst HaOJIO/IeHHH.
3SHAHHSIMH.
BBITIOJTHEHHS

q)OpMy.TII/IPOBKa rnokasareiaet u KPUTEPHEB OLICHHBAHHA JAHHOH KOMIETCHIIHH ITpUBCICHA B

Tabmuue 4.

Tab6anua 4 — Iloxka3aTenu U KPUTEPHH OLEHHBAHHS KOMIIETEHIMH HA ITANAX

ITokasarenun
H KPHTEpHH

3Hare

Ymern

Baagers

Otiangno
(BBICOKHIT
YPOBeHb)

Pa3bupaer cBsizu Mex Ity
pa3InYHBIMU
busndeckuMu
HOHATUSIMH;
®opmyaupyeT crnocoOsl 1
pe3ybTarhl
HCII0/Ib30BaHHs
Pa3IUYHBIX QHIHIECKUX
MOJIETICH;
Maremarudecku
JIOKa3bIBaeT BHIOOP
METO/Ia H TIJIaH pelcHHs
3aj1auH.

CrobonHo
IIPUMEHSET METOBI
peleHus 3a1ad B
HE3HAKOMBIX
CHTYaIUsAX;

YMmeet
MaTeMaTH4yeCcKu
BBIPAKaTh, U
apryMeHTHpPOBaHO
JIOKa3bIBaTh
HOJOXKEHHS
npeaMeTHOH obnacTu
3HaHUA.

e OpraHu3oBHIBaET

paboty
MEXJIUCUUILITHHAPHO
¥ KOMaHIFL,

¢ (CBobouno

OIIEpHPYET pa3HbIMHU
criocobaMu
IIPE/ICTaBIICHUS
buzndeckoii
nHbopMaII;

e Apamuzupyet

MOJTy4CHHbBIE
pe3yNIbTAThI.
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e KoMrieTeHTeH B
pasYHbIX
e [loHmmaer cBA3K MEXKIY [TpumMensieT METOIBI CHTYyalHsAX IIpH
pa3I4HBIMH peleHus 3a1a4 B paborte B
(HU3AYECKHMMH HE3HAKOMBIX MEKIUCIHIUTHHAPHO
MOHATHAMH; CHTYyalUsX; # KOMaH/JIE;
Xopowmo e UmMeer npeacTaBieHue O VMeeT KOppeKTHO e Bianeer pasHbIMH
(6azoBbIH PU3HIECKUX MOJIENISX; BBIpaXKaTh 1 criocobamu
ypoBeHb) e (OGOCHOBBIBAET BEIOOP apryMeHTHPOBaHHO IpeICTaB/ICHHS
MeTo/la pelIeH s 3a1a4u, 060CHOBEIBATH buzruecKon
COCTAaBIAET IUIAH HOJIOKEHHS HHGOpMALHH;
peleHus 3a1a4H. npeaMeTHOM obnacTu | o Kputnyecku
3HAHUSL. OCMBICITBAET
NOJTy4EHHBIE
pe3yibTaThl.
e l3naraeT OCHOBHBIC
NOHATHS QU3NKH; Vmeet paboTars co
o e Braneer
e Bocmpon3Bomur CIPaBOYHOI .
. TEPMHHOJIOTHEH
OCHOBHBIE (PU3HUECKHE JIUTEpaTypoil; .
YnoBiaersopu TIIpeIMETHON
GbakTbl, HIeH; PemmaeT dpuzndeckue
TEJIbHO 001acTu 3HaHHS,
. | e Onpenenser puznyecKue 3amadu 0a30BOTO
(oporoBbIi o [lpeacrasiser
00BEKTHI; YPOBHS,
YPOBEHD) 3HaHUA B
e 3HaeT OCHOBHBIC METObI YMeeT NpeAcTaBiIsTh .
. MaTeMaTH4eCKOH
pellleHHs THIIOBBIX 3a/1a4 pe3yIbTaThl CBOEH dopwe
H yMeeT UX IIPHMEHATD paboThlL. '
HA TPaKTHKE.

2 Kommerenuus OIIK-5

OTIK-5: Croco6HOCTh AHAIN3HPOBATH Pe3yJIbTATHI HCC/IEIOBAHHH B KOHTEKCTe meJell H 3aJa4
cBOeil OprafnH3alHu.

Tt GopMUpOBaHUs KOMIETEHUMH HEOOXOMMMO OCYMIECTBUTH psill STaloB. Dransl GOpMUPOBAHHA
KOMIIETEHIUH, TIPHMEHAeMble [UI1 3TOr0 BHMABI 3aHSTHH M HCIOMB3YeMBIC CPEACTBA OLNCHHBAHHA
TIpe/ICTaBJICHB! B TAOIHIE 5.

Tabauua 5 — dTanpl GOPMHPOBAHHS KOMIIETEHIIHN 1 HCNOJIb3YeMbIe CPECTBA OLCHHBAHMS

Cocrtas 3Harb Y™meTh Baanets
- o0pabarpIBaTh [JaHHbIE | - OCHOBHBIMH
TEOPETHUCCKUX H METOIAMH,
ConepskaHde | OCHOBHBIC KOHIEIIIMH
SKCIEPUMEHTATBHBIX cnocobamu U
ITANOB COBPEMEHHOTO e€CTECTBO3HAHHSA .
HCCIIeIOBaHUH CpecTBAMHU
-IPHMEHATD HOJIyH4eHMS,
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HH(POPMALIHOHHbIE
TEXHOJIOTUH sl
pelienus
YIPaBIEHYECKHX 3a1a4

XpaHeHHUS 1
nepepaboTku
uHboOpManUy,
TEXHHUYECKHMH
CpeacTBaMH

e Jlexuuu;
¢ [IpaxkTHyeckue 3aHATHS;

e [IpakTHueckue
3aHATHS,

Buapr o p e JlaboparopHsie e Jlaboparopusie
. e CamocrosTenpHas pabora
3aHATHH p paborsl, paboThI.
CTYICHTOB.
R e CaMocrosTenpHas
pabota cTyneHnTos.
e KoHTpospHas
Henonnsye-
s Tecr; pabora; o Tect;
Mble
¢  Komtoxsuym; o  HumusHayanpHOE e  VeTHEI ompoc.
cpeacrsa M o p
s DK3aMeH. 3aJlaHue;
Ol EHHBAHHUH
e Tect

OGHIPIC XapaKTEepHCTHKH IToKa3aTrenel u KPHTCPHEB OLICHUBAHHS KOMIICTEHIIHH HA BCEX 3Tarax

IIPHBENIEHBI B TabnuIe 6.

Tabmuna 6 — O6mue xapaKTepHCTHKH MoKa3aTeeii 1 KPHTepHUEB OLCHHBAHHUSI KOMIIETEHIIHH 10

ranam

Hokazatenu n

3uars Yvern Baagers

KpHTepHH
Obnanaer Obmanaer
(aKTHYECKUMH | JHANa30HOM
TEOPETHIECKUMH MPaKTHYECKUX

. KonTtponmupyer pa6ory,

3HAHHUSAMH B yMeHuH, TpeOyeMbIxX

Otiuuno IIPOBOIMT OLICHKY,

. npenesnax JUISL pa3BHTHS
(BBICOKHIT ypOBeHD) COBEPLICHCTBYET

IpOUECCHI, 00mIHe

Xopomo
. HOHSATHS B
(6a3oBbIH ypoBeHb)
npezenax
H3y4aeMoii
obacTH.

YMEHHH, TpeOyeMBIX
JULS pelIeHus
OIIpe/ie/IeHHbIX
pobiieM B obnactu
HCCIEIOBAHMUS.

H3y4aeMoH 00JacTH | TBOpYECKHX .
. HeHCTBHA paboThL.

¢ IIOHUMaHHEM pelIeHuH,
IpaHuIl abcTparupoBanus
IIPHMEHUMOCTH. npoodiem.

Obnanaer beper
3HaeT GaxTel,

JHANA30HOM OTBETCTBEHHOCTH 3a
IPUHIIHITBL,

IIPAaKTHYECKUX 3aBepIIeHHe 3a]a4 B

HCCIIEIOBAHUH,
npucnocabinBaeT cpoe
HOBEJICHHE K
00CTOsTEILCTBAM B
peteHuy npobiem.
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Ob6nanaer
OCHOBHBIMH
O6nanaer
V10BJ1€TBOPUTEILHO YMEHHUSMH, PafoTaeT npH HpaMoM
y 6a30BbLIMH OOTIIHMHU
(noporoBblii ypoBeHb) TpeOyeMbIMH JULL Ha0rOCHUH.
3HAHHAMHU.
BBITIOJTHEHHS
[POCTBIX 3a/a4.

DopMyITHPOBKa MoKasaTenell H KPUTEPUEB OLCHUBAHHSA NAHHOH KOMIIETEHIIMH NpHUBE/ICHA B

Tabnuue 7.
Ta6smua 7 — [lokazare/in 1 KPHTEPHH OLEHHBAHUS KOMIIETCHIMH Ha yTanax

Moxazarean

3HaTh YmeTnb Baagers
H KPHTEPHH
e DPasGupaer cesasu Mexay | e CsobGonmo ¢ OpraHu30OBBIBACT
pa3THYHBIMH IIPAMEHSIET METOBI paboty ,
bU3NUECKUMH peliieHus 33144 B MEKTACITMIITIHHAPHO
MOHATUAMH, HE3HAKOMBIX i KOMaHBI,
o QopMmynmHpyeT crocoObl 1 CUTYyalUsX; e CpoboaHO
Orau4Ho pe3yIbTaThl o  VYmeer OlepupyeT PasHbIMU
(BBICOKHH HCITONIb30BAHUA MaTeMaTH4eCKH criocobamMu
YPOBEHB) pasIHYHBIX QU3MYECKUX BBIPAXKATh, U peICTABIICHHSA
Mojienel; apryMeHTHPOBAHO bun3ngecKon
e MareMaTHYECKH JIOKa3bIBaTh uHpOpPMAIHH;
JIOKa3bIBaeT BBIOOD TIOJIOJKEHMS e AHanu3upyer
METO/a U MJIaH PEIICHHS npeaMeTHOH o0nacTH NOJy4ICHHBIE
3aJa4uy. 3HAHHS. pe3yJIbTaThl.

e KomrieTeHTEH B

pa3In4HbIX
e [ToumMaeT cBs3H Mexxny | e lIpumeHsieT METOIBI CHTyaLUsIX IpU
pa3TUYHBIMHA pelLieHys 3a/1a4 B pabote B
$HU3NUECKUMH He3HAKOMBIX MEXIHCIHUIUIHHAPHO
TIOHSATUAMH, CUTYaLHIX; # KomMaHze;
Xopomo e lMeeT npejacraBieHHE O |  YMeeT KOPPEKTHO e Bianeer pa3sHbIMH
(bazoBbIit bU3MIECKUX MOJIENAX; BBIpAXKATh U cnocobamu
ypoBeHb) e OGOCHOBBIBAET BBHIOOD apryMeHTHPOBAHHO [ipecTaBIeHuUs
METO/Ia PEIICHHUS 3a1a4H; 060CHOBBIBATH ¢busnyeckon
cocrasJisieT IaH MOJIOMEHHS uH(pOpMaIHH,
pELIEeHHUs 3a/1a9H. npeaMeTHoR obnactu | e KpuTHYECKH
3HAHHS. OCMBICIIMBAET
HOJTy4EeHHBIE
pe3yabTarhl.
Vinosaersopu | e Hznaraer OCHOBHBIE e VYmeer paboTarh cO e Brageer
TeJBHO MOHATHS HU3UKH; CHPaBOYHOM TEPMHHOJIOTUEH
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(noporoselii | ¢ Bocnpoussogut JIATEpaTypoi; IpeIMETHOH
YPOBeHb) OCHOBHBIE (PH3UUECCKHE e Pemaer dpusnveckne obnacty 3HaHus;

¢aKTel, uaew; 3a/1a4u 6a30Boro ¢ [lpencrapnser

e Onpenenser puznueckue YPOBHSL; 3HAHUS B
0OBEKTHI; e VYMeeT npejcTaBisTh MaTeMarHvYeCcKoH

¢ 3HaeT OCHOBHEIE METOBI Pe3yabTaThl CBOEH dopme.
PEIeHUs THIIOBBIX 34434 paboTsl.
H YMEET UX IPUMEHATD
Ha NIPaKTUKe.

3 Tunosbie KOHTpOJILHBIE 3aaHUs

s peanmsaluu  BBUNENMEPEYHCICHHBIX  3a7a4 O0y4eHHs HCIIONB3YIOTCS  CHEAYIOmue
MaTepHabl:
~ THINOBBIC KOHTPOJBHBIC 3a[aHMA HJIM UHbIE MaTePHAIBl, HEOOXODHMBIE U ONEHKH 3HaHHH,
YMEHHH, HaBBIKOB M (HJIM) ONbBITA NEATETBHOCTH, XapaKTEePU3YIOIHX 3Tanbl (HOPMUPOBAHU
KOMIIETCHIMH B IIPOLECCE OCBOEHHs 06Pa30BaTebHOMN MPOrPAMMEL, B COCTABE:

3.1. Tecm:
3.1.1. Temst mecmoesix 3adanuii ona HPAKMUYECKUX 3AHAMUIL:
1) Knnemaruka nocTymarenbHOro IBIKeHHS BpalaTeTbHOro JBUKCHUS;
3) /lunamMuKa IOCTYNATeNEHOTO JIBHOKEHHUS;
4) lunamuka BpaIareabHOro ABIKEHHS,
5) Monekyispaas ¢pusuka. Knaccuueckne CTaTHCTHKH;
6) TepMoguHamuka;
7) 3axon Kynona. HammpsxeHHOCTS;
8) Ilorennuan;
9) MeTansl 1 JIM3IEKTPHKA B HIEKTPOCTATHYECKOM none;
10) MaruuTocrartuxa;
11) enkenne 3apsaoB u TOKOB, paboTa B MArHUTHOM ToJje;
12) SlBnenue smekTpoMarHuTHON HHIYKIHH. OHeprus mous;
13) 'apmonndeckue xonebanus;
14) CeoGonuele U BBIHYKIEHHBIEC KOTCOAHHS,
15) Bommnsl. Dddexr fommepa;
16) Unrepdepenuns caera;
17) Nudpaxius;
18) IHonspusanus;
19) TertoBoe uznyyenue;
20) Bremnuit dotosddexr;
21) Buenmuii poroaddekt. Dddext Komrrona;
22) ®oronsl. Jlasnenue caera;
23) Crextper;
24) BonHoBBIE CBOMCTBA MHKPOYACTHII;
25) DaeMeHTBI KBAHTOBOH MEXaHUKH.
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Ipumep mecmoeozo 3a0aHUA 0/14 HPAKMUUECKOZ20 3AHAMUA:

JlnHAMHKA HOCTYNATEJbHOI0 ABHIKCHHS
Bapunant 1

1. Cuna — 970...
Bei6epuTe IpaBUAbHOC OKOHYAHHE Haubosiee 00OLIEro ONpeaeIeHUs CHIIbL

1)...du3myecKas BeIHYUHA, YACHCHHO PABHAs [POH3BE/ICHHIO MACChI TeNla Ha ero YCKOPEHHe.
2)...061mas KoTHYeCTBEHHAsS MEpa BO3ICHCTBHS OJIHOTO Tejla Ha ApyToe.

3)...¢u3HuecKas BeTHUNHA, ONPEASISIONAS CKOPOCTE ABHKEHHA Te/1d.

4)...¢uzudecKas BETHYMHA, YHCICHHO paBHAs GBICTPOTE H3MEHCHHUS UMITYJIbCa TENa.

2. Kakas U3 IpHBEICHHBIX HUKE GOPMYJT ONIPEIENSCT Tpetnii 3akoH Hutotona?
B F
a) mV=p; 6) F=9—E; Bya=—; 1) F, =-F,.
dt m
Otsersr: 1)a,r; 2)6,8; 3)a; 4) 6; 5)B; 6)T.

b d
3. Marepuanbaas ToUKa M JBHKETCS 110 OKPYXHOCTH €O CKOPOCTBIO . Ha puc. 1 noka3san rpaduk

__)
3aBHCUMOCTH V; OT BpeMeHH (T — e XMHUYHBIA BEKTOP MOT0XKUTENHHOTO HAlIPaB/ICHH, Vi — mpoek-
_._)
mus ¥ HA 5TO HANpaBIECHHE). Ha puc.2 yKkakxuTe HAlpaBJIeHUE CUIIBL, neificTayrolieii Ha T.M B MOMEHT
BpPEMEHH 1.
vV, 4
| 2 T 3
)
! !
! |
| | 1
! |
' ; >
t, | t\ 't t
1 Puc. 2
|
Puc. 1

4. B xaxoM cydae MaTepHanbHas TOUKa JBHXKETCS PABHOMEPHO 110 OKPYXKHOCTH?

OTBeTHL:

1) Ecyiu HarpasjieHHe CHIIBL, NIPUJIOJKEHHOM K TOYKE, COBIA/ACT C HANPABICHHEM CKOPOCTH.
2) Ecnu cuita, MPHIIOKEHHAS K TOUKE, HANPaB/ICHa IPOTHBOIOJIOKHO HAMPaBJICHHIO CKOPOCTH.
3) Ecimu cuna nepreHIuKyispHa CKOPOCTH W HEIIPEPBIBHO MEHSIETCS [10 MOYJIHO.

4) Eciu cuta, MPHIIOKEHHAs K TOUKE, MEPHEHIHKYIApHA CKOPOCTH U ITOCTOSHHA [0 MOJYJTIO.

5. Terto Maccoii 2 KT, ABATASCH TOPH3OHTAIBHO CO CKOPOCTHIO 20 M/c, TIONAJO B BSI3KYIO Cpelty, e
ero CKOpOCTh YMEHBILHIACh PABHOMEPHO 32 3 € /10 5 m/c. Onpenemuts B CH Moyb CHIIBI COPOTHB-
JNIeHUs CPEABL.

3.1.2. Temol mecnoesix 3adanuii O1A 1aPOPAMOPHBIX 3AHAMUL
1) Junamuxa mastHuKa OGepbexa;
2) Wsyuenue pacipesenenus Makesena;
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3) Onpenenenne OTHOINEHHS TEILIOEMKOCTEH ra3a meronom Knemana-/lesopma;

4) Msydenue 31eKTPOCTATHIECKOTO MO

5) W3yueHme MaruuTHOrO NoOSA KPYTOBOI'O TOKa;

6) OnpeneneHne yaensHoro 3apsiaa 3JIEKTPOHA METOIOM MAarHeTpoHa;

7) H3yuense 3aTyXalomux 31eKTPOMArHHTHBIX KosebaHuii;

8) Cnoxenue B3aUMHO NEPICHIMKYIAPHBIX Konebanuit. Gurypet Jlnccaxy;

9) HUsyuenue untepdepennnu NasepHoro usaydeHnus. Onsir IOHra;

10) Usyuenne nudpaxinu naseproro UJTYYEeHHS OT LIETH U HHTH,

11) Buemnnit porosdexr. Usyuenne sakona Cronetosa u nposepka Gopmyiier HH-
ITeHHa;

12) Usyuenue criextpa atoma Bozoposa. (ITocrosunas Punbepra).

IIpumep mecmosozo 3adanua ona nabopamoprozo 3anamusn:

Onpenenenne yre1bHOro 3apsiia »1eKTPoOHa MeTOIOM MarHeTpoHa
Bapunant 2

1. ITo xaxoit TPaeKTOPUH IBHKETCSA B 0OLIEM Ciydae 3apsyKeHHas 4acTHIA B OJHOPOJHOM MarHHTHOM
nomue?

Otsethl: 1) o npsMoit; 2) mo napa6one; 3) no runep6one; 4) no cnmpamu; 5) no OKPYXHOCTH.

2. [apauietbHO IPIMOMY [POBOTHHKY Ha HEKOTOPOM PacCTOSHUHU OT
HCTO, IBHXXETCA CO CKOPOCTBIO U BNIEKTPOH. YKa3aTh Ha PHCYHKe
Haripasiienue cuiel JlopeHua, nefcTByOmEH Ha 3IEKTPOH, eCITH 110
HOPOBOIHHUKY IIYCTHTE TOK 1.

3. Tpu YacTHLBI ¢ OIMHAKOBBIMH MAacCaMH M 3apaiaMy BIIETAIOT B ONHOPOJHOE MArHHTHOE MIOJIE C
PasHbIMH CKOPOCTSIMHY, KaK ITOKa3aHo Ha pucyHKe. [IpuuéMm ;< v, < p;.

(24 Kak cootHOCSTCS MExKTY OGOl MX TIepHOALI BpatieHus 17
vy
3 g
e Y Y OtBeTsr: ])T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;
9 q gq

4) Jlnst oTBeTa JAHHBIX HEJOCTATOYHO.

4. MHKpOYaCTHIIb! BIICTAIOT B OIHOPOIHOE MATHATHOE [0JE ¢ HOCTOSHHOI CKOPOCTBIO, KaK ITOKA3aHO
Ha pucynke. Kaxoif 3apsan HMeIoT yacTHIb?
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a)q=+q O)q@=1q B $=Tq
g =-¢ NHE=-¢G BTG

K)qr=0; 3)q=0; mqg=0.

Otserst: 1) a,6,8; 2) L 4, € 3) XK, 3, H; 4ya, e, 3; 5)B,T,3;6)0, K 1

5. Kakoe u3 TIpPHBEAECHHBIX HHXKE BBHIDAKECHHI NpelCTaBIseT coboit cuity, JAEHCTBYIOIIYIO Ha
HOJIOKUTETHHO 3apHKEHHYIO YaCTHILY, JIBHIKYIIYIOCA O{HOBPEMEHHO B JJIEKTPHUECKOM H MArHHUTHOM
nonsx?

1) F=qE+q[l§,6} 2) F =qE+q[ﬁ,l§} 3) F = ql:?+q(l§,6)
o F =qE +4(,B)

3.2. TeMbl KOHMPONBHBIX pabom:

1)  Kiaccndeckas ¥ pesIiTUBUCTCKAs MCXaHHKa

2)  MorexynspHas ¢pu3nKa

3)  MarauTocTaruka. J[BiKeHne 3apsoB U TOKOB B MATHUTHOM [10J1C
4)  CpoOonHble U BbIHYKJICHHBIC xoneGanus. BoaHbI

5)  KsantoBas nmpHpo/a 31eKTPOMArHUTHOTO U3y ICHHA

6) Ksanrosas Mexanuka. CIEKTPBL.

Ipumep KoHmpobHOI padomol:
TemnsioBoe u3IydeHne
Buuer 24
1. Temneparypa aGCOMOTHO YEPHOTO Telia H3MEHUIIACh NIPH HArPEBAHAHI OT 1942°C no 1803°C. Bo
CKOJIBKO Pa3 yBENHUYAIACH IIPH 3TOM MaKCHMallbHas Iy dCHCITyCKaTe/bHal CIIOCOOHOCTH?
2. VIMeeTcs Ba aOCOMIOTHO YEPHBIX HCTOYHUKA TEIIOBOTO U3JIYICHHAL. TeMneparypa 0OQHOIO H3 HHX
pasHa 850 K. Haliaute TeMiieparypy Apyroro HCTOHHHKA, CCIH TUTHHA BOJTHBL, OTBEYAOIIAs
MAKCHMYMY €T0 MCITyCKaTeNbHOH cocOOHOCTH, Ha 64 HM GOJIbIIE IIMHBI BOHBL, COOTBETCTBYIOLICH
MaKCHMYMY HCTTyCKaTeIbHOH ClocOOHOCTH NEPBOTo HCTOIHAKA.
3. [Ipu xakoit TeMIepaType HHTErpajibHas CBETUMOCTE OBCPXHOCTH ceporo Tela ¢ Ko3hGUUHSHTOM
moromenus 0,484 paBHa YHEPreTHUECKOH CBETUMOCTH abCcomoTHO YEPHOIo Tela, HMEIOLIETOo

temmeparypy 1868°C? Orper narh B rpagycax [lenapcus.

3.3. Tembt KONNOKGUYMOB:
1)MexaHuxa,
2) TepMOAMHAMHUKE;
3)DIeKTPOCTATHKE;
4)MarsuTOCTaTHKa,;
5)Konebanus 1 BOJHBL,
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6)BonHoBag onrrka;

7)KpanroBas onrtuka;

8)KBantoBas ¢pusuka.

9) JmeMenTBI PH3UKH TBEPIOro Tefa.

3.4. Cnucox unousudyanvueix meopuecKkux 3adanuii;
1) Mexanuka;
2) Monekynsapunas ¢pusuka u TePMOJIHHAMHKA;
3) Omnexrpocraruka;
4) DOnexTpoMarneTHsM;
5) Kone6anus u BOJIHBI;
6) Bonnosas onrtrka;
7) KsanToBas onrtuka;
8) KsanTOBas Mexanuka;
9) KBaHTOBBIE CTATHCTHKH.

Ilpumep unousuoyansnozo meopuecko2o 3a0anua;
Tlorenuman u paGora 3JIEKTPHYECKOI0 OIS
buier 5

1. DnexTpoH, ABHragch U3 COCTOAHMS MOKOS B SNIEKTPHIECKOM I10JIe, JOCTHT cKopocTH 1,5-10% xm/ec.
Kakyro pasznocts norenumanon IPOWIEN EKTPOH?
2. Merammueckui Imap pagaycom 61 MM u ¢ norenmmanom 469 B OKDPYXarT He3apsKeHHOIH
chepuyeckoit o6omoukoit pajuycoMm 452 mm. Kakum 6yner norenmua lapa rocje Toro, Kak oH Oyaer
COCHAUHEN ¢ 000II0UKOH?
3. JIBa TOYEUHBIX 3MeKTPHYECKHX 3apsiyia 56 HKi1 v 10 5K vaxomgres B BO3JIyXe Ha pacCTOSHUH 42 cM
APYT OT Apyra. ONpenenuTh MOTEHIHAN [0, CO3IaBAEMOTO YTHMIL 3apsliaMH B TOYKe, HaXo[amencs
Ha paccTosHHA 60 cM OT mepBoro 3apsiga u 61 cM oT BTOpPOTO.
4. Paauychr gByx mpoBomsimmx KOHICHTPAUYECKUX chep 44 cM u 232 cm. Ha xaxmoii pPaBHOMEPHO
pacnpenencr sapsn 277 uKi. Haiitu pasHocts notenmmaion MEXIy chepamu.
5. Beckoneuno minnubI1 IPAMOH [POBOASIIHIT IMTHHID panrycom 1521 MkM paBHOMEpHO 3apsKEH ¢
THHEHHOH TOTHOCTRIO 3apsina 8 HE /M. Onpenenuts pasHOCTD IOTEHIHAIOR JABYX TOYEK 3TOTO M0,
HaxoIAIuXcst Ha paccTostHuM 44 MM 1 261 MM ot TOBEPXHOCTH HHIHHpA.
6. OnpegenuTs moteHiman Ha paccTodHmHn 31 MM OT OCH OZHOPOIHOTO GECKOHEUHO JUTHHHOTO
AUIICKTPHYECKOTO CTepxkHA (€ = 15) pammycoM 15 MM, ecnu crepxeHs 3apsKeH ¢ 0OBEMHOM
WI0THOCTHIO 20 MKK/M. TToTenmman na ocy CTCPXKHA NIPHHATE PaBHBIM HYJIIO.

7. IloTeHuman oneKTpHYECKOro mMONS HMeeT BHJI: (ple(x2+ y2)+2022 (B). Haittu mozyns

HANPSOKEHHOCTH I0JI B TOUKE C KOOPAHHATAMM: X =344 oM, ¥ =261 cM, z =374 cmM.
3.5. Cnucox nabopamopusix padom:

1) Usydenue xunemaruxu BpamaTe/IbHOTO ABHXKEHHS

2) Usyuenne pactipenenenns Makcseiua

3) Wsyuenue unrepdepenimu JIa3€PHOT0 U3ITYYEHHS

4) Hcenenopanue CIICKTpa aToMa BOJOpoJa
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3.6. Tembl O1A CAMOCMOAMEIIbHOU paGombl:
1) Kunemaruka;
2) JlunaMyKa MOCTYIIATEIbHOTO JBIKCHHA,
3) JlnpamuKa BpaIlareIbHOTO JABHKCHHS,
4) Monexyssipras pu3nKa;
5) KnaccuuecKue CTaTHCTHKY,
6) TepMOIHHAMHKA,
7) DneKTpoCTaTHKa,
8) [ocTosHHBIN TOK;
9) MarauTHoO€ NOJe B BAKYyMe;
10) MarHuTHOE MOJIe B BEIIECTBE;
11) Ypasuenus Maxcselia,
12) Konebanus;
13) Boansr,
14) BorHOBas ONTHKA,
15) KBanToBas ONTHKA,
15) AtomHas QusmKa.

3.7. CHUCOK IK3AMEHAUUOHHBIX 60RPOCOE:
1 Cemectp.
1. Kunemaruka. HopManbHOE ¥ TAHT€HIMATBHOC YCKOPEHHE.

o

MHU.
Juramuka. 3akoHbl HploTOHA.
JIBHXEHHE CHCTEMbI MATCPUAIbHBIX TOUCK.

Cuibl B MEXaHHKE.

Kunerudeckast SHEPTUSL.

PaGoTa 1 MOIIHOCTB.

9. KomncepBaTHBHEBIC CHIIBL

10. ITorenruanbHas SHEPrus.

11. CBa3b MEX/IY MOTCHIMATBHON sHeprueil ¥ CHIOH.

© N R

KuHeMaTHKa BpAIaTebHOro ABikenns. CBa3b MEXIY YIIOBBIMA H JMHEHHBIMHA YCKOPEHHSI-

(OcHOBHOE YPaBHEHHC JUHAMHKH IOCTYIaTEIBHOTO JBIDKCHUA HpOHBBOHBHOﬁ CHCTEMBI TCIL.

12. OcHOBHOE ypaBHEHHEC JHHaMHUKH BpaiareibHoro IBHKEHHA OTHOCHTEIILHO HEIIOABHX

TOYKH.

13. YPaBH€HI/I€ JAHHAMMKH BpalaTeIbHOTO JOBHXKXCHHUA OTHOCHUTCJIBHO HCHOIIBH)I(HOfI OCH.

14. MoMEHT HHEPUHH.
15. KupeTrueckas HEPrHs Bpallaromerocs Teia.

16. Pa60Ta BHEIIHHIX CHJI DU BpAIIEHHH TBEPIOTO Tela. 3aKOH COXPaHEHH MEXAHUUYECKOH DHED-

THH.

17. Ynap aGCoMOTHO YIPYTUX H HEYNPYIUX TeJi C TOUKH 3peHHUst 3AKOHOB COXPaHCHHUSL.
18. 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA.

19. YpaBHeHHe COCTOSHIS HI€AIBHOTO Iasd (YpaBHeBUE Mernneneepa-Kiane#pona).
20. JlaBnensie. OCHOBHOE ypaBHCHHE MOJICKY/IPHO-KHBETHYECKOH TCOPHH.

21. Temneparypa.

22. Buyrpennss sHeprus. Temiora u pa6ota. [IepBoe Ha4aJIO TEPMOUHAMHKHA.

23. CKOpOCTH ra30BBIX MOJICKYIL. Omnsrr UlTepHa.
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25.

26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
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39.
40.
4].
42.
43.
44.

45.

46.
47.
48.

49,

50.
51.
52.
53.
54.

55.

56.
57.

58
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- Pacnpenenenne monexyn rasa mo CKOpoCTsIM. DYHKIHSL pacnpeesieHus MakcBeiua.
HanGonee Bepostias, cpennss KBA/IpaTHiHAs M CPENTHSS apuPMeTHIECKas CKOPOCTH MOJIEKYN
rasa.

Pacnipenenenne Maxcsenna o 3nagenmsm KHHETHYECKOH YHEPruy.

Dopmyna Makceemta U1 OTHOCHTELHEIX CKOPOCTEH.

bapomerprueckas popmysa.

Pacnpenenenue Bonsimana.

Ternoémkocts rasa. ®opmyna Maiiepa.

M3oxopuaeckuit nporecc.

HM3zo6apuyeckuit mponece.

H3orepmuyecknit mponece.

Anuabarnyeckuit mpomece.

Honurpomiraeckue mponeccer.

O6parumrii nuxn Kapro.

HeoGparumsrii wuxkn Kapro.

OHTpomH.

W3menenue sutponnu mpu OOpaTHMBIX M HeOGPaTHMBIX poneccax.

Bropoe nauano Tepmoannamuiy,

CpobonHast u cBs3anHas OHEPTUs. OU3HYECKHI CMBICT HTPOIIHH,

CratucTHdeckuii cMbicn SHTPOIIHM.

Tperbe nauano TepmomuHaMuKy.

OneKTpHYecKuil 3apsz. 3aKkon COXPaHCHHUA SIIEKTPUYECKOTO 3apsa. Baaumoneitctue siek-
TPHYECKHUX 3ap4I0B B BakyyMe. 3akon Kymona.

Onexrpuyeckoe none. Hanpsoxérmocts HTeKTpuieckoro noss. Cuiossle muuy. Ipunnm cy-
NEPIIO3UIIAY IIEKTPHYECKUX TTOJIEL].

IMone nunons.

Teopema Ocrporpanckoro-T: aycca UL BEKTOpa HAMPSHKEHHOCTH 3NEKTPHYECKOTO TIOJIS.

Hone Geckoneuroit onropoHo 3apsDKEHHOH IockocTu. [Tone nByX PaBHOMEPHO 3apsiKeHHBIX
IIJIOCKOCTEH.

[ose Geckoreunoro 3apssxennoro numuHapa. Hone cdeprueckoii mposonsmei ITOBEPXHOCTH.
Hone o6véMHO-3apsKEHHOrO uiapa.

Huddepennuansuas dopma TeopeMsl ['aycca.

Hotennuan. PaGora cun AIEKTPOCTATUYECKOTO MOJIA.

OHeprust B3aUMOIEHCTBHA CHCTEMEI 3apsaoB.

CBSI3b MEX/TY HAPSDKEHHOCTHIO SJICKTPOCTATHYECKOIO OIS H IOTEHIIHAJIOM.

Pasznocth norennmanon MEXY TOYKaMH MOJIA, 00pa30BAHHOTO GeCKOHEUHOM 3apsOKEHHOH
TUIOCKOCTHI0. PazHOCTE moTeHnuaios MCXKIY TOUKAMH 110JIs1, 06pa3s0BAHHOTO ABYMS HecKoHey-
HBIMH 3apsXE€HHBIMH IUIOCKOCTAMH.

PasnocTs notenumnanos Mesxny Toukamu 1107151, 06Pa3’OBaHHOTO GECKOHEUHBIM 3apSKEHHBIM
AJIHHHBIM THJMHAPOM. PazHocTs notenimanon MEXLY TOUKaMH I10J1s1, 00pPa30BAHHOTO 3aps-
KEHHOH mycToTenolt cdepoit. PazHocTs noTenmmaion MEXY TOYKaMH I10Jis1 BHYTPH 00BEMHO-
3apsHKCHHOTO Hiapa.

Llupkynsmust Bextopa HarpsxéHHOCTH BICKTPOCTATHYECKOTO HOJIS.

Honspusanus nusnexrpuxos.

- Bekrop snexrpuueckoro cmemens (eKTpHYEeCKasd HHAYKIHS).
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. TToTOK BEKTOPA 3JIEKTPHUECKOTO CMELICHHUS.
. Usmenenue sexktopos E u D Ha rpanuie pasiena AByX AHICKTPUKOB.

PacripeieieHue EKTPHYECKAX 3apAJI0B Ha IPOBOJHUKE. HarpsxéHHOCTh 1101 BOIU3H 110-
BEPXHOCTH 3apsKEHHOr0 MPOBOIHUKA.

CBOHCTBO 3AMKHYTOH NPOBOJISNIEH 0OO0IOUKH.

DrnextpoéMkocTh. Konencaropsl. CoeIMHEHHE KOHACHCATOPOB.

DHeprus 3apsHKeHHOTO POBOJHHKA. DHeprus 3apsHKEHHOr0 KOHJAEHCATopa. DHeprus JNeKTpH-
YeCKOro I10JIs.

TToCTOSHHBIH 3EKTPHUECKHM TOK. DIEKTPUICCKHUE TOK. [T10THOCTD TOKA.

VpaBHEHUE HEMIPEPHIBHOCTH.

DIEKTPOABHIKYIIIASA CHIIA. O606mEnHbI 3aKkoH OMa 714 HEOAHOPOIHOI0 y4acTKa HCIIH.
PasserBiaéuuble neny. [Ipasuna Kupxroda.

MomsocTts Toka. 3akoH JDxoyns-JleHua.

Craruueckoe MarHHTHOE Mojie B BaKyyme. Bektop MarHUTHOM HHAyKIuH. 3akoH buo-Casapa-
Jlannaca.

MarHuTHO€ IoJjie PAMOro TOKa.

MarsuTHOE 1ojie KPyroBoro ToKa. MarHuTHOE 07 BHIKYIIErocs 3apiaa.

3akon Ammepa. Cuia, IeHCTBYOLIAsA Ha IIPOBOJAHMK C TOKOM B MarHHTHOM II0JIE.

KOHTYp ¢ TOKOM B MArHUTHOM IIOJIC.

Cuna Jlopenna. JIBikeHHe 3apsDKCHHOH JaCTHIBI B OHOPOAHOM MarHUTHOM HOJIE.

Do dext Xoma.

L{upKysAuEs BEKTOPA MATHHTHOH MHYKIHH.

MaruauTHOe 11oJ1e coleHouia. MarHUTHOE 110JI€ TOPOH/A.

PaGoTa 110 [IepeMeNIeHHIO IPOBOIHAKA I KOHTYPa ¢ TOKOM B MATHHTHOM norne.

MarguTHOE I0JE B BeliecTse. HaMarHH4eHHOCTD M HANPsDKEHHOCTE MATHUTHOTO MOJIA.
MarauTHbIe MOMEHTBI JJIEKTPOHOB H dTOMOB.

Jnamarnetusm. [lapamMarBeTH3M.

CBOMHCTBO (peppOMarHUTHBIX MATEPHATIOB.

MaruutoMexaandeckuit 3 dekt. Ipupoa CHIOHTAHHOH HAMArHIICHHOCTH beppOMarHeTHKOB.
ITpenomienne Bexropos E 1 H Ha rpanuue pasnesia AByX OJIHOPOIHBIX MarHETHKOB.

SBjieHHE PNEKTPOMArHUTHOH HHAYKIIHH.

DK TPOIBHIKYLIAs CHIa (3.1.C.) HHIYKIHH. [Ipuposia SBICHHS JMEKTPOMArHUTHOH HHAYKIHH.
Buxpesbie TokH (Toku OyKo).

SIBneHne caMOHHIYKIUHU. B3auMHas HHIYKUHS.

DHEPrdst MArHUTHOTO T10JIA.

Buxpepoe 3JIeKTPHIECKOE MOJIC.

Tok cMelneHus.

VpasHeHHa Makcpesia.

CKOpOCTE PACIIPOCTPAHEHHS IEKTPOMATHHTHOTO O/

TapmoHHMUecKHe KoJleGaHus ¥ HX XapaKTCPHCTHKH.

OCHOBHOE ypaBHEHHE JIMHAMUKH IapMOHUYECKHX xosteOannii. 'apMOHUYECKHH OCIHIIIATOP.
Maremarndeckuil MasTHHK, DU3HYECKUH MasTHHK. [IpyXHHBIA MasTHHUK.

[IpesicTapnenpe Kosebanuif MOCPENCTBOM BEKTOPHBIX IHArpaMM (MeTo/1 BEKTOPHBIX [IHa-
rpamMm).
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99. CioxeHHEe TapMOHHYECKHX KONeGanuii HAaIIpaBJICHHBIX B/IOJIb ONHOM psamoii. buenus.

100. Cioxenne B3auMHO [IEPHCHIUKYIAPHBIX KoteOanuit. Purypsl Jluccaxy.

101. CBOGO/IHBIE 3aTYXAIOMIHE MEXaHMUECKHE KOJICGAHS, XapaKkTepUCTHKH 3aTyXalOUHx
KosnebaHuit.

102. Bemysxiensbie Mexannaeckue koneGanms.

103. DneKTpHYecKHe KojleGanus. KBasucrannonapusle Toxu.

104. CBoGonHbIE eKTPOMArHHTHBIE KONEGAHUS B KOHTYpe 6e3 aKTHBHOTO CONPOTHBIICHUS.

105. Cobosnble 3aTyxaronime YJICKTPHYECKHE KOJeOaHHs B KOHTYDE.

106. BeIHyX€eHHbIE dNeKTpHYecKHe KoTeOanus.

107. Pacnpocrpanenue Bonu B YIpYyro# cpene.

108. YpaBHEHHS ITOCKOH M chepHIeCcKOi BOJIH.

109. I'pynmoBas ckopocts.

110. Hanoxenue (matepdepenis) sonn. CTosune BoHbL

111. DHeprust yrpyroi BoJHbI,

112, 3Byk. Oddexr Momnepa mis 3BYKOBBIX BOJIH.

113. Bonnooe ypasnenne.

114. DNeKTPOMArHUTHBIE BOJIHBL

115. Onruyeckuit sdpdexr Jomrepa.

116. OHEpPrus >MeKTPOMATHUTHON BOJHBL MHTeHCHBHOCTD ATEKTPOMAarHUTHON BOJIHEI.

117. OtpakeHue H IIPEIOMITEHHE YTeKTPOMArHHTHEIX BOJIH OT TPaHHUIIBI pa3fiena ABYX OJHO-
POIMHBIX JHITEKTPHKOB.

118. Hntepdepennus crera.

119. Hlupuna nosoc uarephepeniny.

120. Korepentrocrts.

121. Mertox FOura.

122. WNnrepdepenins npu orpaxenun IIPH OTPAXXEHUH OT TOHKOH IPO3PauyHOIl ITACTHHKH.

123. Hnrtepdepenuns ot nmnactunku [IEPEMEHHOHN TOMIHHBI (KIHMHA).

124. Konsua HerotoHa.

125. MHoromyuepas uarepdepenuus.

126. lIpuMenenne nutephepenium. Nurepdepomerper. Ilpoceetienne onTux. Hnrepde-
PEHIHOHHBIE 3¢pKalia H (pHIIBTPHL.

127. Hudpaxims ceera. [pruimn Iolirenca-®penens.

128. Merton 30u @penena. 3onHas miacTHHKA.

129. I'paduueckoe BerynCICHHE PE3YILTHPYIOLIEH aMIINTUTYABI (METOM BEKTOPHBIX JHarpamMm
W ciupans Openens).

130. JAndpakuus Ha kpyriiom oTBepeTHH H HEIIPO3pauHOM JIHCKE.

131. Hudpakuus B napanrensHpix nyuax (audpakuus Opaynrodepa).

132. Hudpaxius ot menw.

133. Judpaxnronnas pernérka.

134. CnexTpaibHoe paznoxenue. Paspermatomas ciocoGrocTs PEemIETKH.

135. Hudpaknus va npocTpanCcTBEHEBIX pemiérkax. JJudpakims peHTreHoBCKHX nTy4eii.

136. Tonorpadus.

137. EcTecTBenHblil 1 monsapu3oBanubIi cerT.

138. Honspusanms npu orpaxenun u npenoMieHud. 3akon bproctepa.

139. Honspusamus npu xBoitHOM TYYENPEIOMIICHHH.
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140. 3akon Mamoca.

141. UnTepdhepeHius N0/pr30BaHBbIX BOJH.

142. HckyccTBeHHOE ABOHHOE JIyYEIPEIOMICHHE (MCKycCTBeHHAs aHH30TPOIIHS). Dddexr
Keppa.

143. Tennosoe u3tyuenue. 3akon Kupxroda.

144. 3axon Credana-bosbiMana. 3aK0H CMEIIEHHS Buna.

145. ®opmyia [Tnanka.

146. Buewmmui (oTo3¢ddexT.

147. ®otonsl Omsrt boTe (MeTO COBIAIEHHIH).

148. D¢ dexr Komnrona.

149. TopMO3HOE PEHTIEHOBCKOE H3TyYCHHE.

150. XapakTepHCTHIECKOE PEHTTCHOBCKOE M3JIy CHHE.

151. JlaBnieHue cBera.

152. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax dopmyna banbmepa.

153. DneMeHTapHas Teopus bopa.

154. Omnsit ®panka u ['epua.

155. Tumote3a e Bpoityst. BoaHOBBIE CBOMCTBA BEIIECTRA.

156. ITpHHIHI HEOIIPENEeIEHHOCTH.

157. Bonxosoe ypasaenne Llpenuurepa. Ousndeckuit CMbICH Y-pyHKIUH.

158. KBAaHTOBAHHE YHEPTHHU SIEKTPOHA B ONHOMEPHOH [TOTEHI[HANIBHOH AME.

159. KBaHTOBBIH rApMOHUYECKUH OCUHIIIATOP.

160. TIpoX0¥/IeHHE YaCTHIIBI Yepe3 MOTeHIHABHbIH Oapwep.

161. ['maBHOE ¥ OpOUTAIBPHOE KBAHTOBBIC YHCIA.

162. [IpocTpaHCTBEHHOE KBAHTOBAHKE (MarHUTHOE KBAHTOBOC YHCIIO).

163. Cnud snextpora. Omsit IliTepna u ['epraxa.

164. PacripesiesieHue 51eKTPOHOB I10 SHEPreTHIECKUM yPOBHAM aTOMOB.

165. [puamun Haynm.

166. IInpuHa crieKTpaIbHBIX THHUMA. TOHKAs CTPYKTypa CHCKTPAbHBIX JIMHUH.

167. D¢ dexr 3eemana.

168. MonekynspHble CHEKTPBL.

169. BrIHYKI€HHOE H3TydeHue. Jlasepsl.
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4 MeToandeckune MaTeprain:

Cornacro nynkry 12 pa6oueit [IPOTPaMMEL.
1. OcnoBnasn aureparypa:
1. Casenses M.B. Kypc obmeit $u3uxn: yuebuoe nocobue mus BTY30B: B 3 1. —7-¢ m3n.,
crepeortun. - CI16.: Jlaus, 2007.
T. 1: Mexanuxa. Monekynspras ¢usuka. — 432 c. (B 6ubnmuorexe — 155 3x3.).
T. 2: Dnexrpudectso u Marnernsm. Bosubl. OnTuka, — 496 c. (B 6ubmiorexe — 148 5k3.).
T. 3: KsanToBast ontika. AtomHas dusnka. Pusnka TBEPIOrO Tea. GH3MKA ATOMHOTO a1pa u
SJIEMEHTApHBIX YacTull. — 317 ¢. (B 6ubnuorexe — 151 3K3.).
2. CuByxun JI.B. O6umit Kype Qusuku: yuebHOE nocobue s By30B B 5 T. — M.: ®usmarnut,
2005-2006.
T. 1: Mexannka. — 5-e uan., crepeoTun. ~ M.: @usmarnut, 2006. — 560 . (B 6ubmoreke —
101 5x3.).
T. 2: Tepmonunamuka u MOJEKyIsIpHas Gpu3uka. — S-e w3z, ucnp. — M.: @usmarmur, 2006. —
543 c. (B 6ubmmotexe — 100 3K3.).
T. 3: Dnexrpuuectso. — 5-¢ H31., crepeoTurt. — M.: @usmarnut, 2006. — 654 ¢. (B 6ubnuotexe
— 100 3k3.).
T. 4: Onruxa. — 3-¢ n3p., crepeorut. — M.: @usmarut, 2005. — 791 c. (B 6ubmunorexe — 101
9K3.).
T. 5: AromBas u snepras dusuka. — 3-¢ H31., crepeotHir. — M.: @usmarmur, 2006. — 782 . (B
bubmmorexe — 100 3k3.).
3. 3ucman A, Togec O.M. Kypc obmeit ¢pusukn. B 3-x 11 [Dnexrponustii pecype] — CII6.:
Jlans, 2007.
T. 1: Mexanuxa. Monexynspras dusuka. KoneGanus u BoiHbL — 7-e m3a. — 352 c. Pexum

JOCTyIIa on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=505.
T.2: DnexrpudectBo u marmerssm. — 7-e H3. —352c¢. Pexum pmoctyma on-line:

http://e.lanbook.com/books/element.php?plI cid=25&pll_id=151 ¢ KoMIbroTepoB TYCVYP.
T. 3: Ontaka. ®usnka atoMoB MOJteKy)1. OU3HKa aTOMHOTO s17pa U MHKPOYACTHII. — 6-¢ U3/,
-512c¢. Pexxum JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
hﬁp://e.lanbook.com/books/element.php?pll cid=25&pll_id=508.

2. lonosiHATETBHAS Jireparypa:

1. Capemsen U.B. C6opuuk BOTIPOCOB H 3a1a4 110 001ued ¢pu3mke. [DneKTpoHHbII pecype] — 5-
¢ WL, crepeotun. —CII6.: Jlaws, 2016. - 292¢. Pewnm Joctyna  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=71 766 ¢ xommsrotepo TYCVP,

2. Uponos WM.E. Mexannka. OCHOBHbIC 3aKOHBI — 8- m3m., crepeotun. —M.: BUHOM.
JlaGopatopus 3uannit, 2006. — 309 c. (B 6ubnnorexe — 99 3k3.).

3. Upono WM.E. ®usuka MakpocucteM. OCHOBHBIE 3aKOHBL — 3-¢ W3, CTepeoTHn. — M.:
BHUHOM. JIa6oparopus 3xanuii, 2006. — 207 c. (B 6ubmuotexe — 50 3k3.).

4. Upono N.E. Dnexrpomarternsm. OCHOBHBIE 3aKOHBL: Y4eOHOE ITOCOOHE TS BY30B. — 5-¢ U3,
—M.: BUHOM. Jla6oparopns 3unanmit, 2006. — 319 c. (B 6ubmuorexe — 101 ax3.).

5. Uponos N.E. Bommossie nporecchl. OCHOBHBIEC 3aKOHBL y4eOHOEe MOocobHe. — 3-¢ u3n. - M.:
BUHOM. JIa6oparopus 3uanuit, 2006. — 263 c. (B 6ubmorexe — 100 3x3.).

6. Mponos N.E. Keantosas dusuka. OCHOBHBIE 32KOHLI Yuebnoe nocobue s By30B. — 2-e
u31L., nom. — M.: BUHOM. Jla6oparopns 3uanmii, 2004. — 256 c. (B 6ubmnoteke ~ 100 7x3.).
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7. Uponos M.E. 3amaun 10 obmeit ¢usuxe: YuebHoe ocobue s By30B. — 7-€ H3L.,
crepeotuil. — M.: BHHOM. JlaGoparopus 3Hanu, 2007. - 431 c. (B 6ubnuotexe — 496 oK3.).

8. Uepros AL, Bopobués A.A. 3amaunuk 1o ¢u3uKe: YueOHOE nocobue s BTy30B. — 8-¢
w3, nepepab. u J0M.— M.: Gusmatut, 2007, — 640 c. (B ubnauoTteke — 99 2K3.).

9. Bosnpkenmreitn B.C. COopHuk 3aja4 Iio obieMy Kypey QH3HKH: VyebHoe nocobue Uis
BTY30B. — 12-€ U3JL., HCIIpP. — M.: Hayxka, 1990. - 396 c. (B 6ubnuoTexe — 148 9K3.).

10. Koswipes A. B. Kypc nexmit mo dusuke: Yuebnuk. — ToMcK: TYCVYP, 2007. —421c. (B
6ubmoTeke — 697 3K3.).

11. Kanawrmxos HIL, Koxesuukos HM. Pusuka. UuTepHeT-TeCTHpOBaHKe 0a30BBIX 3HAHHH.
[DnexTpoHHBI  pecype] - l-e wsn. —CI6.: Jlams, 2009. —160c. PesxuMm  pocryna on-line:
http://e.lanbook.com/books/element.php?pl | cid=25&pl1 id=172 ¢ xommsrorepos TYCVP.

12. Jlososexuit B.H. Kype dusnxu. B 2-x TT. [SnexTpoHHBIH pecype] — 6-¢ W3, UCIp. U JOI. —
CI16.: Tans, 2009.

T. 1: OusHuecKHe OCHOBBI MEXaHHKH. DJNIEKTPHYECTBO H MArHETH3IM. duznka KonebaHuH U
BOJIH. ~576¢. Pexum JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.comfbooks/element.php‘?pl1 cid=25&pl1_id=236.

T.2: KpasroBas ¢usuka. CrarHCTHUECKAd uzrka M TEPMOAHHAMHUKA. CoBpeMeHHAs
pu3ugecKast KapTHHA MUpa. - 608 c. Pexxum JocTyna on-line:
http://e.lanbook.conﬂbooks/element.php?pl1 cid=25&pl1 id=239 ¢ xommptorepos TYCYP.

13. Cagesmpes W.B. Kypc obueit gu3nxu. B 3-X TT. [DnexTpoHHBIH pecype] — CII6.: Jlanb, 2016.

T. 1: Mexanuka. Monexynspras Qu3uka. — 5-¢ H3[l., CTEPCOTHIL. — CII6.: Jlans, 2016. — 356 c.

Pexaum JOCTYIIA on-line c KOMITBIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=71762.

T. 2: DJIEKTPHUYECTBO U MATHETH3M. Boymsl, OnTHka. — 12-¢ u3f., CTepeoTHIl. — CII6.: Jlans,

2016. - 500 ¢ PexmM  pocTyna online ¢  xommeiotepoB  TYCVYP:

http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=7 1761.

T. 3: Keantopas ontika., Atomuad dusnka. Ousuka tBEpAOrO Tena. Pu3nKa aTOMHOTO sApa H

/IEMEHTAPHBIX YACTHIL. — 4-¢ H3[1., CTEPEOTHIL. — CI16.: Jlaub, 2016. — 308 c. PexuM pocTyma on-

line ¢ kommsioTepoB TYCVP: http://e.1anbook.com/books/element.php?pl1 id=71763.

14. ®pum C.D., Tumopesa A.B. Kypc obue#t dusuxu. B 3-x Tr. [DnexTpoHHbIi pecypc] —
CII6.: Jlamus, 2009.

T. 1: Ousnpueckde OCHOBBI MeXxaHHKH. MoieKyIapHas ¢usuxa. Konebanns 1 BOJIHBL — 13-e
W3, CTEpeoTHI. — CII6.: Jlams, 2009. - 480c. PexuM focTyma on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll id=416 ¢ xomnbroTepo TYCYP.
T. 2: DnexTpuyecKHe U SNEKTPOMArHETHYECKHE ABICHHA. — 12-e u3x., crepeoruir. — CII6.:
JlaHs, 2009. -528c. Pexum JocTyna on-line:
hitp://e.lanbook.com/books/element.php?pl1 cid=25&pll id=418 ¢ xomnbiorepos TYCYP.

T. 3: OnTuka. AtomMHas pusuka. — 10-e H3/1., CTEPEOTHIL. — CI16.: JTanb, 2009. — 656 c. Pexum
JOCTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=419.

3. VyeGHO-MeTOIHYECKHE TOCOOHS H TPOrpaMMHOE obecnedeHHe

1. VueoHo-memoduueckue nocobus OnA HPAKMUHECKUX sauAmMuUil U CAMOCHIOAMENbHOU
pabombl [DIEKTPOHHBIH pecypel:
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2.1. Uyxxos IO.I1. Pabora 1 sHeprus. 3aKOHBI COXpaHEHHsI B MeXaHHKe: cOODHMK 3aiay uis
npakTHYecKuX 3aHaTHi. — Tomck: TYCVYP, 2010. — 24 ¢. Pexxum goctyna cBOGONHBIN 118 CKAUHBAHUS:
http://edu.tusur.ru/training/publications/1100.

2.2, Jlsunn A.B., Marasunnukos AJL, Tposs JLLA. Mosnexynspuas ¢usnka: CO0PHHK TECTOBBIX
BOIMPOCOB st CAMOCTOATENLHOH paboTel M 171 MpaKTHUecKuX 3aHatuil. — 2009. 30 c. Pexxum nocryna
CBOOOIHBIN JUll cKauuBaHUs: http://edu.tusur.ru/training/publications/1234.

2.3. Jlaunn A.B., Marasunnnkos AJL., Opnosekast JI.B. Tepmopuuamuxa. Yacts 1: CHopuuk
TECTOBBIX BOIPOCOB JUIS CAMOCTOATENBbHOH paGoThl M [UIS MpakTWyeckux sausatil. — 2009. 43 c.
Pexxum noctyna cBoOomHbIA Ui ckauuBanus: http://edu.tusur.ru/training/publications/1235.

2.4 . Taneesa A.W., Jlsuun A.B., Marasuunukos A.JI. Tepmomunamuka. Yacte 2: COOpHHK
TE€CTOBBIX BOIIPOCOB JiJI CaMOCTOSITENIBHOU paboThl M JUIS NpakTHYeCKHX 3aHsatuit. — 2010. 22 c.
Pesxxum pocryna cBoGomHbBIN [T ckaynBaHus: http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii JO.A. BonnoBas ontuka: Merogudeckoe mnocobue. COOPHHK TeCTOBBIX
BOIIPOCOB, - 2009. 24 c. Pexum JOCTyTIa cBOOOHBIH TUTS CKaYHBaHUA:
http://edu.tusur.ru/training/publications/1233.

2.6. YUyxxos FO.I1. DneMeHTHI aTOMHON QU3HKH U KBAHTOBOM MeXaHUKH: YueGHO-METOIHYECKOE
nocodue. COOpHUK TecToBBIX BonpocoB. — Tomck: TYCVP, 2011. — 68 ¢. Pexum noctyna cBoGOIHBIN
JUId cKauuBaHHu: http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobua 0na 8bINOAHEHUA 1AOOpamopHsix pabom [DIeKTPOHHLIN

pecypc]:
3.1. bypnosuiun B.A., Tposu JI.A. Jluaamuka MastHaka OGepOeka: MeTomuueckue yKazaHus
K mabopatopHoit pabore. —2007. 13c. Pexum gmoctyma CBOOOAHBIA JUIA  CKAaYHBAHHSL:

http://edu.tusur.ru/training/publications/918.

3.2.Taneera A.M., HUsanosa E.B. H3yuenue 51neKTpOCTATHYECKOrO MNOJL: MeTomudeckue
yKkasaHusd K naboparopHoil pabore. —2011. 11 c. PexxuM mocTyma cBOGOMHEIA UIS CKaYMBaHHA:
http://edu.tusur.ru/training/publications/926.

3.3. UBanosa E. B. 3yuenne MarHuTHOTO MOJIE KPYroBOTO TOKa: MeTonu4ecKde yKa3aHHsd K
naboparopHoii  pabore. —2007. 12c¢. Pexum gocryma cBOGOAHBIA [N CKAYHBAHUS:
http://edu.tusur.ru/training/publications/863.

3.4. bypaueBckuii 10.A. Omnpenenenue yaenpHOTO 3apsijia 3IEKTPOHA METOAOM MarHETpPOHA:
Metomnueckue ykazanust k jaboparopuoit pabote. — 2011. 14 ¢. Pexum mocTyna Ui CTYAEHTOB,
cotpynnuxoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosunus B.A., Tposu JI.A. H3ydyenue 3aTyxarolMx 3JIEKTPOMArHHUTHBLIX KOJIeOaHHIA:
Meroanueckne ykazanus k naboparoproit pabore. —2007. 14 ¢. Pewum gocryna cBoGOMHBIN J1Ist
ckaumBaHus: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckad JI.B. M3zyuenuwe wuHTEpdepeHIMH J43¢pHOrO H3Iy4YeHHs: MeToandeckue
yKazaHus K naboparopHoit pabore. —2010. 9c. Pewum moctyma cBOOGOMHBIH I CKAYHBaHHS:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., bypnosunun B. A. Buemnuit doroaddexr. M3yuenue 3axona CtoneroBa
u nposepka Qopmynel DifHINTelHA: MeTonueckue ykazanust K naboparopHoit pabore. — 2009. 11 c.
Pexum noctyna cBOOOIHBIH AN CKauuBaHus: http://edu.tusur.ru/training/publications/851.

3.8. 3axapoB H.A., Kupumior A.M. Hcenenopanue crnektpa aroMa Bojopoaa: Mertoanueckne
ykazaHus K jabopartoprHoi padore. —2011. 18 c. Pexxum pnoctyna cBoOOAHBIA /I CKauUBaHHSA:
http://edu.tusur.ru/training/publications/917.
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