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1 ]_le.J'II/I 1 32291 U3YUYCHHUSA TUCHUIIIMHBI

1.1 Heab 1ucuunJInHbI
(dbopMHUpOBaHKE CHCTEMATU3UPOBAHHBIX 3HAHUN, YMEHHI ¥ HABBIKOB B 00JIaCTH 00MIEH U
AKCIEPUMEHTATBHOU (PU3UKU Kak 0a3bl OCBOCHUS (PH3UKO-MATEeMATHYECKUX JUCITUILINH.

1.2 3agauu AUCHUIINHBI

B pesynbrate msydenus moayns «OOmas U SKCIEpUMEHTANbHAas (HU3UKaA» CTYIEHTHI
JOJDKHBI BJIAJIETh OCHOBHBIMHM TMOHATUSMU MOJYJISA; YMETh pellaTh THUIIOBBIE 3a/ladd, MUMEThb
HaBBIKM pabOTBHl CO CHEUMAIbHOM  (PU3MUYECKOW JUTEpaTypod, YMeTb HCIOJIb30BaTh
MaTeMaTU4eCKui anmapar (PU3MKU IS PeIIeHUs] TCOPETHUECKUX U MPUKIAIHBIX 3a/1a4.

1.3 MecTo qucuuiinHbl (MOAyJisl) B CTPYKTYype 00pa3oBaTeIbHON NPOrpaMMbl

Hucuummaa b1.B.03.02 MounekynsipHas ¢uszuka otHocutcss k Mogymo «OOmas u
SKCTIIEpUMEHTaIbHasl (PU3UKay, SBISIETCS BTOPOM YacThio Kypca oOmielt gpusuku, coaepxamiei 6
qyacTeil: MeXaHMKa, MOJIEKYJspHas (U3MKa, SJIEKTPUYECTBO M MAarHeTHU3M, OINTHKA, aTOMHas
¢usuka, suepHas ¢usuka. Moaylnb OTHOCHTCS K 0053aTeNbHOM BapUaTUBHON YaCTU M SIBISETCS
0a30BbIM TEOPETHYECKUM U MPAKTUYECKHMM OCHOBAHMEM ISl TMOJrOTOBKH OakalaaBpoB IO
BTOpOMY Npoduiio «Du3uKa»

W3yuenne paHHOro MoOAyas Oa3upyercs Ha 3HAHUAX, YMEHHUSAX, HaBbIKaX,
c(OPMHUPOBAHHBIX B MPOLIECCE U3YUCHHSI TUCLUIUIMH: «BbICIIas MaTeMaTHKay.

OcBoeHME MAHHOW JUCUUIUIMHBI SIBJISETCS OCHOBOM JUISl TOCJIEOYIOLIETO H3YyYEHUS
Moayiei: «MamuHoBeneHue», «MaTepuanoBeieHue», «IEKTPOTEXHUKA M AJIEKTPOHHUKA», a
TaKKe Ui MOCIEIYIOIEro MPOXOKIAEHUS Me1arorn4eckoi MpakTUKU, IOJATOTOBKA K UTOTOBOM
rocy/lapCTBEHHON aTTECTALIMU.

1.4 IlepeyeHb NUIAHMPYEMbIX Pe3yJbTATOB 00y4eHHs] IO AWCHMILIMHE (MOIYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJibTaTaMH 0CBOCHHS 00pa30BaTe/IbHOI MPOrpaMMBbl

B coBokynmHOCTM ¢ JpyrUMHM JUCHHUIUIMHAMKA 0a30BOM M BapHATUBHOW 4YacTu
npogeccuonansHoro mukia ®IrOC BO Mogaynp «OOmass M sKcnepuMeHTadbHas (U3HUKa»
oOecrieynBaeT MHCTPYMEHTApU (HOPMHUPOBAHHS CIEAYIOMIMX OOIIEKYIbTYPHBIX KOMIIETEHIIHHA
OakanaBpoB

OK3 - crocoOGHOCTBIO HCIOJB30BATh €CTECTBEHHOHAYYHBIE M MAaTeMaTHUECKUE 3HAHUS
U1l ODUEHTUPOBAHMSI B COBPEMEHHOM HH()OPMAIIHIOHHOM IPOCTPAHCTBE;

U TIpo(eCCUOHATBHBIX KOMITETEHIIUN

I1K-1 - rOTOBHOCTBIO peaTM30BHIBATH OOpa30BaTENbHBIE MPOTPAMMBI MO y4EOHBIM
IpeaMeTaM B COOTBETCTBUH C TPEOOBAaHUSIMU 00Opa30BaTEbHBIX CTAaHAAPTOB.

W3yuenne naHHOM yueOHON AUCIMILTMHBI HAIIPABJICHO Ha (popMUpOBaHHE y 00yUJarOIUXCs

KOMIIETEHIUHI
No Nupexe Conepxanue B pesynbrate u3ydenus: yaeOHOM TUCIUTUIMHBI
I 1; KOMIIET | KOMIETCHIUH (Wn e€ 00y4aroImuecs JOIKHbBI
" | eHuMH 4acTH) 3HATH YMeTh BJIA/IeTh
1. OK3 CIOCOOHOCTHIO METO/JbI U OPUMCHSTH HaBbIKaMU
HCIIOJIb30BAaTh PUEMBI 0a30Bble 3HAHUS | IPOBEICHUS
€CTECTBEHHOHAYYHbIE | MOCTAHOBKH IUISL peIIeHUs bu3nyeckux
U MaTEMaTHYECKUe ¢du3nvecKoro TEOPETHUYECKUX U | HaOMIOeHUI
3HaHUS IS OKCIIEPUMEHTA, | MPAKTHYECKUX "
OpUEHTUPOBAHUS B CrocoOBI €ro ¢buznyeckux IKCIEPUMEHTO
COBPEMEHHOM MaTeMaTU4ecKO | 3a/1a4, IPAaBUJIBHO | B pEIICHUS
MH(POPMAITMOHHOM it 00paboTKH; OpPraHM30BBIBATH | IPOCTEHIINX




oi1 paboToii
oOyJaronmxcs.

No Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM TUCHUTUIMHBI
. | KOMIET | KOMIICTEHIHH (nmm eé o0yyJaronumecst TOJIKHbI
" | eHuunm 4acTH) 3HATh YMeETh BJIaJeTh

MIPOCTPAHCTBE 3HATh METOMBI U | puznueckue TEOPETHUECKU

PUEMBI HaOII0IEHUS U XU

pereHus HKCTIEPUMEHTHI, MIPUKIIAJTHBIX

KOHKPETHBIX aHAJTM3UPOBAThH 3ajay.

¢bu3nyeckux UX PE3yNbTaTHl,

3ajad, OCYIIECTBISATh

¢busnyeckue IIOCTPOEHHE

MPUIIOKCHUS MaTeMaTHYECKUX

MaTeMaTU4eCKu | MOJeIen

X MOHATUI bu3nyeckux

SIBJIEHUU 1
POIECCOB
2. IIK1 TOTOBHOCTBIO dbyHIaMeHTalb | crocobeH HaBBIKAMU

peaan30BBIBATH HBIE peaan30BBIBATH pereHus
oOpa3oBaTesibHbIC ¢busnyeckue yueOHbIe TEOPETUYECKHU
IPOrpaMMBbl 10 | TEOpUU H IPOrpaMMBbI XU
y4eOHBIM TpeIMeTaM | 3aKOHBI, 0a30BBIX U AKCIIEPUMEHTA
B COOTBETCTBMM C | MOHUMATh AIIEKTUBHBIX JBHBIX 33]a4,
TpeOOBaHUAMU bu3nvecKyro KYpOB B HaBbIKaMU
00pa3oBaTEeIbHBIX CYLIHOCTb 00pa30BaTENbHBIX | IPOBEACHUS
CTaHJapTOB SBIICHUH 1 YUpPEKICHUSIX, buznyeckux

MPOLIECCOB, WCIIOJIb30BATh HaOIOICHUI

MPOUCXOAIIHNX | Oa30BBIC u

B IIPUPOJIE U TEOpETHYECKHE HKCTIEPUMEHTO

TEXHUKE, 3HaTh | 3HAHUSA B

IPUEMBI U IUISL peLIeHUs

METO1bI npoeccuoHaIbH

KOHKPETHBIX BIX 3a/1a4,

bu3nyeckux PYKOBOJIUTH

3ajay. HCCIIEI0BATEINBCK




2. CTpyKTYpa M coiep:KaHHe TUCIUIIIHHBI

2.1 Pacnipenesienne TpyA0€MKOCTH TUCHHUILINHBI 110 BUAAM pador
Oobmas tpynoémkocts aucuuiummHbsl 51.B.03.02 MonekynspHas (usnka cocTaBiseT 2

3au.eq. (72 yaca) UX pacmpeesieHre 1Mo BUuaaM padoT MpeACTaBIeHO B TAOIHIIE (0151 cmyOeHmos
300).

Bun yue6HOMI paboThI Bcero Kypc
4acoB (dacer)
2

KonrakTHas padora, B TOM yncJe: 6,2 6,2
AyIuTOpHBIE 3aHATHS (BCero):
3aHAaTHA IEKIIMOHHOTO THUIIA 2 2 - - -
JlaGopaTopHbIe 3aHATHUS - - - - -
3aHATHS] CEMMHAPCKOTO THIIA (CEMHHAPBHI, 4 4 i i i
IIPAKTUYECKUE 3aHSTHSI)
MNnas koHTaKkTHas padora:
KonTpons camoctosrensHoit paboTsl (KCP)
IIpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesbHast padoTa, B TOM YHucJIe: 62 62
ITpopaboTka ydeGHOro (TEOpPETHUECKOT0) MaTepraa 16 16 - - -
BrinonHenne MHAMBHUIyaNbHBIX 33aHUi (TIOATOTOBKA 16 16 i i i
COOOIICHNH, TPE3EHTAINI)
Pedepat 16 16 - - -
IloaroroBka K TEKyleMy KOHTPOJIIO 14 14 - - -
KounTtpoJs: 3,8 3.8
3a4eT
OO0mas Tpy10eMKOCTh qac. 72 72 - - -

B TOM 4YHCJIe KOHTAKTHAsA 6.2 6.2

pabdora

3a4. eJl 2 2

2.2 CTpyKTYypa MOAyJIsL:
Pacnpenenenue Bu0B yueOHOH pabOThI U X TPYAOEMKOCTHU IO pa3zeiaM AUCLUUIUIAHBI

KoanuectBo uacos

Ne AynautopHas CamocrosiTenbHas
pasn HaumeHnoBaHue pa3ziesnon
ona Bcero pabota pabota
JI 13 JIP
1 2 3 4 5 6 7

b1.B.03.02 Monekyaapnas ¢pusuka
Kpatkuii 0630p uctopuu pa3BuTus
MOJIEKYJISIpHOHM GU3UKH U
TepMOoAMHAMUKHU. CTaTUCTUYECKHMA
U TEPMOJMHAMUYECKUN METOMBI.




OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISPHO-

2. |kuHetnueckoit Teopun (MKT), nx 5 1 4
omnbITHOE 060cHOBaHHE. OCHOBHOE
ypaBHeHue MKT.

3 Temnepatypa. TemnepaTypHble 5 1 4

) mkansl.  TepMoMeTpsl.

YpaBuenue Menneneena -

4.  |Kunaneiipona. 3aKOHBI U1€aJIBHOTO 5 1 4
rasa.
Bapomerpuueckas

5 ¢dopmyna. Pacnipenenenue 5 1 4
Makcgenna. Cpensss IIvHA
cBoOOAHOrO Mpobera MOJIEKyI rasa.

6. |SBnenus mepeHoca. 5 1 4

7 TepmoauHaMuka. 4 4
IlepBoe HavaI0 TEPMOIMHAMUKH.
[IpumeHenue nepBoro

8.  |Hayama TepMOIMHAMHKH K U30- 4 4
MPOLIECCAM.

9.  |Bropoe Hauasno TepMOIMHAMUKH. 4 4

10. |TeruoBbie nBurareny. 4 4

11. |PeambHbIE rassl. 4 4

12. [Kunkoctu. 6 6

13.  |DnemeHTHI THAPO- ¥ Ta30ANHAMUIKH. 6 6

14, TBépnpie Tena. MoHo- 1 6 6
TOJIMKPUCTAIIIBIL.
Bcero 2 4 62

2.3 ConeprxaHue pa3aesioB AUCHUNIHHBI:
2.3.1 3aHATHSA JeKIMOHHOIO THIIA
Ne ®opma
HaumenoBanue pasznenos Conep:xanue pazzaena TEKYLLETO
KOHTPOJIS
1 2 3 4
b1.B.03.02 Monekyaapnas ¢pusuka

1. |Kpatkuit 0030p ucropuun [Tpenmer MoneKyIApHON PU3UKH. Omnpoc
Pa3BUTHUS MOJIEKYJIAPHOMN DKCcIepuMEHTAIEHOE 000CHOBAHUE
(UBHKYN ¥ TEPMOTUHAMUKH. MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
Craructuueckuit u BEIIECTBA. TepMOIMHAMUYECKUI U
TEPMOJAMHAMUYECKU I CTaTUCTUYECKUN MOAXObI K U3YUYEHUIO
METOIBI. MaKpPOCKOIMMYECKUX CUCTEM.

2. |OcHOBHBIE NIOJIOKEHHUS OcHOBHBIE IPECTABICHUS Omnpoc
MOJIEKYJISIPHO- MOJIEKYJISIPHO-KUHETUYECKON TEOPUU

KMHETUYECKON TEOpUU
(MKT), ux onbITHOE
ob6ocHoBaHue. OCHOBHOE
ypaBHeHue MKT.

(MKT) BemiectBa. /laBienue rasa.




Temmeparypa.
TemmepaTypHble IIKaJIbL.
TepmomeTpsl.

AOcoIoTHas TemIeparypa.
MonexkynsspHO-KHHETUYECKOE
MCTOJIKOBaHME a0COIOTHOM
TeMIepaTypbl U JaBieHus. Vizmepenue
TEeMIepaTyphbl.

Ompoc

YpaBHenue Menpeneena -
Knaneiipona. 3akoHsl
UJICAJIHOTO Ta3a.

VYpasuenue Knaneiipona - Menzaeneesa.
I"a3oBbIe 3aKk0HBI. OCHOBHOE ypaBHEHUE
KMHETUYECKOM TEOPUU I'a30B.
IToctrosaunas boapnMmana.

Ompoc

bapomerpuueckas

¢dopmyna. Pactipenenenue
Makcpemna. Cpenusis JiMHa
cBOOOTHOTO TIpoOera MoJIeKyI
rasa.

N3mepenne ckopocTel MOJIEKYJ, OTIBIT
[lIrepHa. Pacnipenesenue ckopocTen 1o
Makcsemry. bapomerpuueckas
dopmyna. Pacnipenenenne Maxkcsenna -
Bonbumana. DkcriepuMeHTanbHOE
onpezeneHue ynciaa ABoraapo.
Pacrnipenienenue sHEprum Xxa0THYECKOI0
JBUKEHMS MOJIEKYJI Ta3a 110 CTENEHAM
cBOOO/IbI B PABHOBECHOM COCTOSTHHH.
@QIIyKTyaluy B UIEATIBHOM rasze U ux
IIPOSIBJICHUE.

Ompoc

SIBiieHus nepeHoca.

SBnenue nepeHoca B razax. Cpeausis
JUTMHA U CpeJTHee BpeMs CBOOOHOTO
npobera MoJiekyi. Bsizkoe Tpenue.
TennmonpoBoanoCTh. Juddy3us.
TennonpoBOAHOCTD U BSI3KOE TPEHUE
[P HU3KOM JaBJIECHUU. T€XHUUECKUN
BaKyyM. MeTobl U3BMEPEHUST HU3KUX
JTaBJICHUH.

Ompoc

TepMoauHamMuka.
IIepBoe Hagaso
TEPMOJUHAMUKH.

TepMoauHaMuyecKasi cucTema.
TepmoanHaMUYECKOE paBHOBECHE.
[Tapametpsl cocTosiHusA. BHyTpeHH A
sHeprus. B3aumonencreue
TEpPMOJAMHAMHUYECKUX crcTeM. Pabora u
TeIuIoTa Kak (hopMel 0OMeHa SHepruen
Mexay cucreMaMu. KBazucraruueckue
npoueccsl. [lepBoe Hagano
TEPMOIMHAMUKU

Ompoc

IIpuMeHeHue nepBoro
Haydajia TCpPpMOAUHAMUKHA K
U30-IIPOLECCAM.

[IpuMeHeHue nepBoro Havana
TEPMOJUHAMUKH K U30IIPOLIECCAM.
TennoémkocTs. YpaBHEHHE aauadaTHhI.
CkopocTb 3ByKa B rase.
TEPMOJUHAMUKH.

KoHnTponbHas
pabota

Bropoe naugaino tep-
MOJIMHAMUKH.

Bropoe Hauano TepMOAMHAMUKH.
OO6patuMbie U HEOOpPATUMBbIE TPOIIECCHI.
CraTtucTuueckoe UCTOIKOBAHUE BTOPOTO
Hayajia

Pedepar

10.

TernoBble ABUTATEIH.

Tennossie Mamuubl. Lukn KapHo.
Peanbubie nuknsl. HeocymectBUMoCThb
BEUHBIX JIBUTAaTENeH. DHTPOMHS.
[IpuBenénHas Tensora.

Pedepar




11.

PeanbHble rasbl. DKCIepUMEHTANIBHBIE H30TEPMBI Pedepar
peanbHOro rasa. Y paBHEHUE COCTOSHUS
peasibHOTO ra3a. CpaBHEHUE U30TEPM
Ban-nep-Baansca ¢
JKCIepUMEHTaIbHBIMU. Kputnueckoe
COCTOsIHUE. BHYTpeHHss dHeprus
peanbHOro raza. ¢ dexr Jxoymns -
Tomcona. CoxmkeHue ra3os u
MIOJTy4eHUE HU3ZKUX TEMIIEPATYD.

12.

Kunxoctu. ®da3zoBble nepexosl. PaBHOBECHE Pedepat
YKUJIKOCTH M napa. BiiaxxHOCTb.
VYpasuenue Knaneiipona - Knaysuyca.
CBolicTBa KHMJIKOTO COCTOSTHUSI.
IToBepxHocTHbIN cioi. [loBepxHOCTHOE
HaTspke—Hue. CmaunBanue. ®opmyia
Jlarutaca. KanuiisipHsle sSiBIEHUS.
JlaBiieHNE HACBILIEHHBIX I1APOB.
PactBopbl. OCMOTHYECKOE JABJICHHUE.

13.

YpaBHeHHE HEpa3pbIBHOCTH. YpaBHeHHe | Pedepar
DneMEHTHI THIPO- U bepnynnmu. Kpbuio camonéra.
ra3oJMHaMUKHU. [Tonpémuas cuita. IsMepenne naBiaeHust
Y CKOPOCTH B IOTOKE raza U JKUIKOCTH.

14.

Kpucrannsl. JlanpHuil Nopsaok B Pedepar
kpuctamax. Kinaccuduxanms
TBépasie Tena. MoHO- 1 KPHUCTAJUIOB I10 TUITY CBS3€EH,
MTOJIMKPUCTAILIIBL. AHM30TPONUS KpUCTAIUIOB. JleeKTs B
Kpuctainax. JKuakue KpucTauisl.
MexaHnuecKkre CBOMCTBA KPUCTAIIOB.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

CrpykTypa NpakTU4eCKUX 3aHATHMN:

[TpoBepka HaMMuKsl BHITIOJIHEHHOTO 33JJaHUS CAMOCTOSTEIIbHOW PaOOTHI.
Bri6opouHnas mpoBepKa HaIU4YUs U TPABUIBHOCTH BBITIOJIHEHUS IOMAIITHETO 33 JaHuUs.
Paz6op TMIMUYHBIX OMIMOOK, BO3HUKIIUX B CAaMOCTOSITEIbHOI padoTe.

PaccMmoTpeHne TeopeTUUeCKUX OCHOBAHUM JUIs IPAKTUKHU TEKYILEH TEMBI.

Paz0op npakTHUECKUX METOJIOB U pelIeHHe COOTBETCTBYIOIIUX 3a/1ay.

. KoppekTtupoBka 3a1anuii 1711 CaMOCTOSITENIbHONU paOOThI CTYIEHTOB.

Ha HEKOTOPBIX MPAKTUUECKUX 3aHATHIX MPOBOIUTCS ayAUTOPHAs KOHTPOJIbHAs padoTa.

VP RESE

Tembl ceMHHAPOB 0 IMCUMILINHE
1. DOneMEHTBl CTaTUCTUUYECKON TEOPUM HJICAIbHBIX a30B U 3aKOHBI PACIPEACICHUS

CIIy4aiiHbIX BEJIMYUH

2. OCHOBBI MOJIEKYJISIPHO- KHHETUYECKON TEOPUU I'a30B
3. Pacnipenenenust B MonekynsipHoit pu3mke

4. TlepBoe HayaJI0 TEPMOJAUHAMUKH

5. Iluknnyeckue mpoueccsl B razax

6. Bropoe u TpeThe Hauana TepMOJMHAMUKU

7. PeanbHble ra3sl U JKUJIKOCTHU

2.3.3 JIaGopaTopHbBIe 3aHATHS
He npedycmompeno



2.3.4 IllpumepHasi TeMAaTHKA KYPCOBBIX Pa0doT (IPOEKTOB)
He npedycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceUYeHus AJIsl CAMOCTOATEIbHOH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLYJII0)

CamocrostenbHas paboTa CTYyIEHTOB MO JUCHUUIUIMHE COCTOMT W3 3aJ[aHui,
COOTBETCTBYIOIINX KaXKIOMY IIPAKTUYECKOMY 3aHATHIO.

BueaynuropabiMu popMaMu M HHCTPYMEHTaMH CaAMOCTOSITENIbHON pabOThI CTYJICHTOB TIO
JUCHUITIIIMHE ABJIAIOTCA:

. BBIIIOJIHEHUE IOMAIIIHUX 3a1aHui (IPaKTUYECKUX U TEOPETUUECKUX);

. BBITMIOJTHEHUE JIOMAITHUX KOHTPOJBHBIX pabOT (Kak CpeICTBO IMOJATOTOBKH K
ayJIUTOPHBIM KOHTPOJILHBIM paboTam);

. MOJITOTOBKA K MPAKTHYECKUM 3aHATHUAM, padoTa C JEKIIMOHHBIM MaTepHAaJIOM;

. MIOATOTOBKA K DK3aMEHY.

Buner camocTosiTenbHON pabOTHI CTYIEHTOB:

1. PaboTa ¢ Hay4HOH U y4eOHO-METOIMUECKOM TUTEepaTypoii (YKa3bIBaeTcs aajee).

2. [lonrotoBka K BBINOJHEHHIO ~ paboT  1abOpaTOpHOrO  MpaKkTHKyMa

(cooTBeTCTBYIOIKE YIEeOHO-METOMUECKUE TIOCOOHS YKA3bIBAIOTCS Jajee).

[TpoxoskieHre TeCTUPOBAaHUS 00YUAIOIIET0 U KOHTPOJIHUPYIOIIETO XapakTepa.
Hanmcanue pedepaToB (mpuMepHbIe TEMbI YKa3bIBAIOTCS Aajiee)

u3yueHHe 00s3aTeIbHON U JOTIOJHUTEIBHON JTUTEPATYpPHI;

BBIIIOJIHEHUE CAMOCTOATEIbHBIX 3a/laHUi HA MPAKTUYECKUX 3aHIATHSX;

MOMCK H(pOpPMAIIMU IO 337aHHOM Teme B ceTn VIHTepHeT;

CaMOKOHTPOJIb U B3aUMOKOHTPOJIb BBIIIOJIHEHHBIX 33JaHUl;

MOJIrOTOBKA K HAIIMCAHUIO KOHTPOJIBHBIX paboT, TECTOB, clladya 3K3aMeHa.

VLo bw

[TepeueHn yaeOHO-METOIUNIECKOTO 00ECTICUCHHSI TUCITUTUIUHBI 110
HanmenoBaunue

Ne pasnena BBITIOJTHEHUIO CAMOCTOSITETILHON pabOThHI

1 2 3
1. OcHoBHbIE Cagenbes, U.B. Kypc o6meit ¢pusuku. B 3 1. Tom 1. Mexanuka.
MOJIOKECHUS MonexynsipHas Gpusmnka [DIeKTpoHHbIH pecypc]: yuedHoe nocodue /
moutekyssipao-  |M.B. CaBenbeB. — Dnekrpon. naH. — Cankr-IletepOypr: Jlans,

kuHeTnueckot  |2018. — 436 ¢. — Pexum nocryna:
teopun (MKT), |https://e.lanbook.com/book/98245.

UX OIIBITHOE Kanamnaukos, H.I1. O6mas ¢usuka. COOpHUK 3a1aHUI 1
000CHOBaHHE. PYKOBOJICTBO K PEIICHHIO 3a/1a4 [ DIIeKTPOHHBIN pecypc] : yueOHoe
OcHoBHOE noco6ue / H.I1. Kanamuukos, C.C. MypaBbeB-CMUPHOB. —

ypaBHenue MKT. |Onekrpon. nan. — Cankr-IlerepOypr: Jlans, 2018. — 524 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/106896.

2. Tepmoaunamuka. |AkcenoBa, E.H. Obmas ¢usuka. TepmoauHaMuka 1 MOJIEKYIsipHAs
[lepBoe Hayanmo |dusuka (TIaBel Kypcea) [DneKTpoHHBIN pecypce] : yuebHoe nocobue /
tepmoauHamuku. |E.H. AkcenoBa. — DnektpoH. gan. — Cankr-IlerepOypr : Jlans,
2018. — 72 c¢. — Pexum pocryna:
https://e.lanbook.com/book/103058.

3. Bropoe nHauano |AkcenoBa, E.H. O6mas ¢pusuka. TepmMoanHaMuKa U MOJIEKYJIIpHAs
TepMOJIMHAMUKU. |pu3uKa (TIaBbl Kypca) [ DIeKTpOHHBIH pecype] : yueOHoe mocodue /
E.H. AkcenoBa. — DnektpoH. aaH. — Cankr-IlerepOypr : Jlans,
2018. — 72 ¢. — Pexxum gocrymna:
https://e.lanbook.com/book/103058.

Cagenbes, V.B. COOpHUK BOIIPOCOB U 33j1a4 10 o0mei Gpusnke
[DnexTpoHHBIH pecypc] : yuebnoe nocobue / U.B. CaBenbeB. —
OnekrpoH. naH. — Cankr-IlerepOypr : Jlanp, 2018. — 292 ¢c. —




Pexxum nocryna: https://e.lanbook.com/book/103195.

4. DneMEHTbI MuponoBa, I'.A. MonekynsipHas ¢pu3nMKa U TEPMOAMHAMUKA B
TUAPO- U BOMpOCax U 3aavax [ DIeKTPOHHBIN pecypc] : yaeObHoe nocobue /
razonuHamuku. |[[.A. Muponosa, H.H. bpauar, A.M. Caneuxuil. — DIeKTpoH. JaH.
— Camnkrt-IlerepOypr : Jlanp, 2012. — 480 c. — Pexxum pocryma:
https://e.lanbook.com/book/3718. — 3aru. ¢ skpana.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBercTBum ¢ TpeboBanusmMu OI'OC mpu peanuzanvu pa3IMuHBIX BUJOB y4eOHON
paboTel B mpouecce U3ydeHHs Momyns «OOmas M dKCIepUMEHTalbHas — (U3HKa»
IpeIyCMaTpUBACTCA HCIIOJIb30BAaHHE B Y4eOHOM TMpOLIECCE CIEAYIOUUX AaKTHBHBIX H
MHTEPAKTUBHBIX (POPM MpOBEIECHUS 3aHATUI:

® JICKIIHH;

e nabopaTopHbIE pabOTHI;

® TECTHPOBAHHUS C HCIIOJF30BAHHMEM AKTUBHBIX W MHTEPAKTHBHBIX (HOPM MpPOBEACHUS
3aHATHH;

® [IOArOTOBKA MUCbMEHHBIX peepaToB Mo TeMaM Kypca.

Temoit pedepara nomkHa OBITH UCTOPUS OTKPBITUS KOHKPETHOTO (PU3NYECKOTO 3aKOHA
WIN pa3BUTHE MPEJCTABICHUN O MPHUPOJIe KOHKpETHOro sBieHus. Kpome Toro, Temoit pedepara
MOJKET CIIY)KUTh HaydHasi JeSITEIbHOCTh B 00JacTH (PU3MKHM OTIAETBHBIX YYEHBIX M HAyYHBIX
IIKOJL.

[Ipu opraHM3alMu CaMOCTOSITENILHOW paOOThl 3aHATUN MCIOJB3YIOTCS CIEIYIOIIUe
o0pa3oBaTesibHbIE TEXHOJIOTUHU: YUeOHO-METOIMYECKOE COMPOBOXKICHUE NUCIUILTUHBI, padoTa ¢
JUTEPaTypOil, TAaKEeThl MPHUKJIAIHBIX MPOrPaMM, JOKaJIbHbIE (YHUBEPCUTETCKUE, (PAKYyIbTETCKHE,
kadenpanbHbIe) U TJI00aTbHBIE KOMIBIOTEPHBIE CETH U JIP.

WHuTepakTHBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHUH, UCTIOJIb3yEeMbIe B ayJIUTOPHBIX 3aHATHUAX

Kypc Bun 3anstus Ucnonb3yemble HHTEPAKTUBHbBIC KoanuectBo
(JI, T1P, JIP) 00pa3oBaTeNbHBIC TEXHOIOTHH JacoB
2
KomnexktuBHoe peneHne GU3NYecKuX 3a/1ad U TECTOBBIX 2
I1P 3agaHui, paboTa B MaJIbIX TPyIIax

4. OneHo4HbIe CpeacTBA VI TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH H IIPOMEKYTOYHOM
aTTecTaluu
4.1 ®oHa OLIECHOYHBIX CPEACTB JJIs MPOBEIeHUs TEKYIIel aTTecTaluu

Bo3mokHBIN BapuaHT 3a/1a4:

1. B Gamnone, emkocth kKoToporo 20 71, Haxoaurcs 150 r cMmecu Bomopoaa W a3oTa.
JlaBnenue rasosoii cmecu 10° ITa, Temmneparypa B Gammone 17°C. KakoBbl Macchl a30Ta u
BOJIOpO/ia B Oamione?

2. B cocyne Haxonarcs Kucaopon B koiuuectBe 107 Mmomeit u asor maccoit 10° r.
Temneparypa cmecu 1000°C, nanenue B cocyne 133 mIla. Haiiti 06beM cocyna, apyaibHbIe
JaBJICHHs KHCJIOPOJIa ¥ a30Ta M YUCIIO MOJIEKYJI B €IUHHIIE 00beMa CoCya.

3. Kucnopon naxomutcsa npu Ttemneparype 470°C. Ompenenute: 1) KUHETHYECKYHO
SHEPIUIO NMOCTYNATENBHOTO JIBUKEHHS OJTHOM MOJIEKYJIBI; 2) CPEAHIOK KBaJPaTUUHYIO CKOPOCTh
MOJIEKYII.

Bonpocsl 11 yCTHOI0 WJIM NHCbMEHHOI'0 OIIPoca
1. OOBeKTHI UCCIIEAOBAHUS, 1IN, METO/IbI MOJICKYISIPHON (PU3UKH.



2. JluHaMu4ecKui, TEPMOAMHAMMUYECKUH M CTAaTHUCTUYECKHM MOAXOJbl K H3YyYEHHIO
MOJIEKYJISIPHBIX CUCTEM.

3. Pacnpenenenue Momekyn rasa mo oobemy. BeposTHOCTH OOHapy:KEHUSI MOJIEKYIIbI
rasa B BBIJICJIGHHOM O0OBEMe, €CIM IUIOTHOCTh BEPOSITHOCTH MOCTOSIHHA. (MOKa3aTh, 4TO
BEPOSATHOCTH CBOJMTCS K COOTHOIICHHIO 0OBEMOB)

4. llonsatne  Makpo- WM  MHKPOCOCTOSIHMS,  INPUHIUI  PaBHOBEPOATHOCTH
MHUKPOCOCTOSIHUN, TEPMOJMHAMUYECKOE paBHOBECHE, IPUOIMKEHNE K PABHOBECHIO.

5. TloHsATue uaeanbHOTO rasa, TEOpeMa 0 paBHOPACIPENEICHUN SHEPTUN

6. CpenHee 3HaU€HHE KHHETUYECKOM SHEPrUMM, OCHOBHOE YpPaBHEHHE MOJIEKYJSPHO-
KUHETHUYECKON TEOPUU T'a30B.

7. VYpenpHas TEIIOEMKOCTb HICAIBHOIO rasza. lTepMoaMHaMHM4YecKas TeMIIeparypa.
[TpyHIMT JETATBHOTO PaBHOBECUSI.

8. Pacmpenenenne MoJIeKyln 10 KOMIIOHEHTaM CKOPOCTM M MOAYJIIO CKOPOCTH
(pacupenenenne Makcsesia)

9. Pacnpenenenne MakcBemia MO 3HEPrUM. XapaKTEPHBIE CKOPOCTH M 3HEPIUH
pacrpeneneHus.

10. MneanbHblil ra3 BO BHEUIHEM NIOTEHIMAILHOM M0J1€ (pacnpeaeneHue boapimana).

11. Bapomerpuueckas hopmya.

12. Cmech ra3oB B cOCyZe — paclpeielieHHE 110 KOHIIEHTPAL1H.

13. TloxgbemHas cuiia JieTaTeIbHBIX alllapaToB C OTKPBITOM U 3aKPBITONH 000JIOUYKAMH.

14. Yucno creneHeil cBoOOABI MOJIEKYJ, TEOpeMa O paCIpEAEICHUU SHEPruu II0
CTENEHSM CBOOOIBL.

Temsbl pedepaToB (mpuMepHbBIE)
1. ArperaTHble cocTosiHUS BeliecTBa. OCHOBHBIE IPU3HAKU
2. TepmonnHamuueckas Temieparypa
OMIIMPUYECKHE LIKAJIBl TEMIIEPATYP
DneMeHThl KOMOMHATOPUKU
Teopembl C0KEHUS U YMHOKEHUS BEPOATHOCTEN, YCIOBHASI BEPOSITHOCTD.
JIUCKpeTHBIE CIIy4aliHbIe BEJIMUMHBI, 3aKOH PACIIPEAEICHUS JUCKPETHBIX CIIy4alHbIX
BEIMYMH. MaTeMaTuueckoe 0XKMIaHue U TUCIEPCUs

8. Tlonsatue (uyKTyaruu, CpeaHee YUCIO YacTUll, 3aBUCUMOCTh (DIyKTyaruil oT 4ucia
YacTHUIl B CUCTEME.

9. DkcnepuMeHTanIbHas MpOBEPKa pacnpeneseHus Makcsesia

10. OmsiTel [leppena

11. Atmocdeps! miaHer

12. Onpenenenue IIUHBI CBOOOTHOTO poOera MoJIeKy

13. bpoyHOBCKOE IBUXEHUE

14. Jlemon MakcBenna

15. IloBepxHOCTHOE HaTsHKeHHE. KanniuispHble SABIECHUS

16. TepmoanexTpuuecKue BICHUS.

17. JlamunapHoe u TypOyneHTHoe TeueHue. Yucno Pelinombaca.

18. marpamma cocTosiHHs Tpexda3Hoi cucteMsbl. TpoiiHas Touka

19. Onpenenenue BOASHOTO SKBUBAJIEHTA KAIOPUMETPA U TEPMOMETPA.

Nownhkw

20. Omnpenenenue yAelIbHOM TEIIOEMKOCTH TBEPIBIX TEJL.

21. Ompenenenue TepMudeckoro Kko3dduimenra gapneHus rasa.

22. V3yyeHue mOBEPXHOCTHOTO HATSXKEHUS KUJIKOCTEH.

23. Omnpenenexue yaenbHON TEIUIONPOBOIHOCTH TBEPABIX TEIN.

24. OmnpeneneHue OTHOCUTENHHON U a0COMIOTHON BIQKHOCTH BO3IyXa.

25. OmpeneneHue yIenbHON TEIUIOEMKOCTH BO3/lyXa IIPH MMOCTOSTHHOM JIaBJICHUH.
26. OmpeneneHre OTHOIIEHUS MOJIIpHBIX TeroéMkocterd Cp/CY s Bo3ayxa.



27. Usmepenue ko3 HuiineHTa TemionpoBoIHOCTH BO3IyXa METOJIOM HAarpeToil HUTH.

28. Ompenenenue KodpPUIMEHTa BHYTPEHHETO TPEHUS KUKOCTEH 110 METOLy
Ilya3zenns.

29. Omnpenenenuie KodpGHUIMEHTa BHYTPEHHETO TPEHUS U CPEeIHEH JUIMHBI CBOOOTHOTO
npobera MOJIEKyJ BO3AyXa.

30. OmnpeneneHue yAenpHON TEIUIOTHl KPUCTAUIM3ALMM M HM3MEHEHMsI SHTPONUM IpU
OXJIQXKJICHUH 0JIOBA.

31. HccnenoBanue GpyHKINU pacnpeeeHUs JEKTPOHOB BOIb(PPAMOBOTO TEPMOKATOIA.

32. M3yueHue pacnpenesieHus: YacTULl B TPAaBUTALIMOHHOM I0JIE€ 3eMJIH.

33. OmnpeneneHue yHUBEPCATbHOW ra30BOM MOCTOSTHHON U MEXaHUYECKOTO YKBUBAJICHTA
TEIUIa METOA0M M300apHOTO PACIIMPEHUS

34. OmpeneneHue KOIPPUIIMEHTa TMMOBEPXHOCTHOCTHOTO HATSIKEHUS >KHUIKOCTH TIO
METOIy MaKCUMAaJIbHOTO JBWKEHHS B Iy3bIpPbKE

35. Omnpeznenenue OTHOLIEHHS YIEIBbHBIX TeIIoeMKocTeil MmetotoM Kitiemana u Jlezopma

36. OmnpexneneHue paauyca KaluuisspoB

HpuMeltaHue.' CNUCOK mem peqbepamoe ABJAemcs NPUMEPHBbIM, OH Modfcem 0OI’ZOJZH}ZH1bC}Z,
BUOOUBMEHAMBCS NO YCmMompeHuro npenoda@ameﬂﬂ

4.2 ®oHA OLIEHOYHBIX CPEJCTB VIl MPOBEIeHUsI IPOMEKYTOYHOM aTTecTAluU
Bonpocsl npoMe:KyTOYHOM aTTeCTalluM.

1. TepMoaguHaMUYECKUI Hu CTaTUCTUYCCKUU OIXO0bI K HU3Y4YEHUIO
MAaKpOCKOIIMYECKUX CUCTEM.

2. OCHOBHBIE MTOJIOKEHMS MOJIEKYIISIpHO-KuHeTH4eckoi Teopuu (MKT).

3. OcHoBHoe ypaBHeHue MKT.

4. WneansHbrii ras.

5. T'a3oBble 3akoHBl. YpaBHeHue Kianeiipona-MeHaeneesa.

6. Pacnpenenenuss Makcgeiuia u bonsumasna.

7.  TepmomuHaMuueckas CUCTEMa, IAPAMETPBI €€ COCTOSHUS.

8.  Buyrpensss sHeprus, padoTa raza u KOJMYECTBO TEIIOTHI.

9.  IlepBoe Hauaso TepMOAMHAMUKU. [IprMeHeHNe IEpBOro Hayana TEPMOANHAMUKH K
U30IIPOLIECCAM.

10. Bropoe Havano TepMOaMHAMHUKU. TenaoBbIE MAIIUHBI.

11. Iukn Kapno.

12.  Teopema HepHcra.

13.  VYpasnenue Ban-nep-Baansca, usorepmsl Ban-nep-Baanbca nu OHiproca.

14. CsoiictBa xuakocreil. IloBepxHocTHoe HarsbkeHue. CmauuBanue. [laBieHue
Jlarutaca. KanuisipHsle sSIBIEHUS.

15. CaoiictBa TBEPABIX TeN. AMOP(HBIE U KPUCTAUTMUECKUE TEa.

16. uarpamma coctostHus. TpoiiHas TOYKa.

17. ®azoBble nEpexoapl NEPBOIO MU BTOPOro ponaoB. YpaBHeHue Kianeilipona-
Knay3uyca.

S. IlepeyeHb OCHOBHOW W [JONMOJHHUTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOIUMOI
JJIs1 OCBOEHMS IV CHUIIIMHBI (MOIYJIA)

5.1 OcHoBHast MTepaTypa:
1. Cagenbes, N.B. Kypc o6meit ¢pusuku. B 3 1. Tom 1. Mexanuka. MonekymspHas
¢u3uka [DnekTpoHHBIA pecypc]: yueOHoe mocobue / U.B. CaBenbeB. — DIEKTpOH. JaH. —



Canxr-IlerepOypr: JlaHs, 2018. — 436 c. — Pexxum JOCTyna:
https://e.lanbook.com/book/98245. — 3armn. ¢ skpana.

2. Kamamnukos, H.IT. O6mas ¢puzuka. COOpHUK 3a1aHUI U PyKOBOJCTBO K PEIICHUIO
3amau [DnekTpoHHbIM pecypce]: yueOHoe mocobue / H.II. Kamamnukos, C.C. MypaBbeB-
CmupHOB. — DnextpoH. naH. — Cankr-IlerepOypr: Jlanp, 2019. — 524 c. — Pexxum nocryna:
https://e.lanbook.com/book/111197. — 3ari. ¢ skpana.

3. AkcenoBa, E.H. O6mas ¢uzuka. TepmoauHaMuka u MoJeKyisipHas pu3uka (TIaBbl
Kypca) [OnekTpoHHBIH pecypc]: ydeOHoe mocobue / E.H. AkceHoBa. — DNEKTpPOH. JdaH. —
Cankr-IlerepOypr: Jlans, 2018. — 72 c. — Pexxum JocTyna:
https://e.lanbook.com/book/103058. — 3ari. ¢ skpana.

4.  CasenbeB, 1.B. COopHUK BOIMPOCOB U 3a1ad mo oOmel (usuke [DIEeKTPOHHBIHA
pecypc]: yuebnoe nocobue / U.B. CaBenbeB. — DnektpoH. gaH. — Cankr-IlerepOypr: Jlans,
2018. — 292 ¢. — Pexxum nocryma: https://e.lanbook.com/book/103195. — 3armn. ¢ 3xpaHa.

5.2 JlonoJiHUTe/IbHAS IMTEpPaTypa:

1. bapannukoB, A. A. OCHOBHBIE KOHICNIMH COBpeMEHHOH ¢u3uku / A. A.
bapannukos, A. B. ®upcos. - M.: Beicuas mkoga, 2006. - 349 c.

2. BoubkenmreiiH, B. C. COopHuk 3amad mo obOmemy kypcy ¢msuku / B. C.
Bonbkenmreiin. - CI16: Kamxusiit mup, 2006. - 328 c.

3. Tepmenzon, E. M. Kypc obmeit ¢pusuku / E. M. I'epmenszon, H. H. Manos. - M.:
IIpocsemenue, 2002. - 352 c.

4. Jernad, A. A. Kypc pusuxu / A. A. lernad. - M.: Beicias mkona, 2002. - 717 c.

5. MHWponos, U. E. 3amaun no obmeit ¢usuke /WU. E. Uponos. - CII6: U3naTenbcTBO
«JIanb», 2006. -416 c.

6. Kazakos, A. 10. Meronnueckue ocHOBBI u3MepeHnit pusnyeckux BenuuuH / A. HO.
Kazakos, H. A. Huxkumun, E. JI. bur-Jlasun. - Ilenza: III'TIY, 2006. - 24 c.

7. Kanamnukos, H. I1. OcuoBsl ¢puzuku. T. 2 / H. I1. Kanamaukos, M. A. CMoHABIpeB.
-M.: dpoda, 2004. - 432 c.

8. Uepnoyuan, A. U. ®usuka. 3agauu ¢ otBeramu u pemenusmu / A. Y. YepHoyuaH. -
M.: KV, 2003. -352 c.

9. TI'pabosckuii, P. U. Kypc ¢usuku: yueOHble mocobus s CTYACHTOB BY30B /
I'paboBckuii, Poctucnas MBanosuy; P. U. I'paboBckuii. - U3xa. 10-e, crep. - CII6. [u ap.]: Jlans,
2007. - 607 c.

10. Tpodumosa, T.U. Kypc ¢usuku: yyeOHOe mocoOue Ui MHKEHEPHO-TEXH. CIICIl.
By30B / Tpodumona, Taucus Msanosna; T. U. Tpodumosa. - 16-e uzn., crep. - M.: Akagemus,
2008. - 558 c.: un. - (Beiciee npodeccrnonanbsHOE 00pa3oBaHUeE).

11. Tpopumosa, T. W. COopHuk 3amad mo Kypcy (PHU3UKH C pEUICHUSIMU: yueOHOE
nocobue i cTyneHToB By30B / Tpodumona, Taucust Banosna; T. U. Tpodpumosa. - U3x. 9-e,
crep. - M.: Beicias mikoia, 2008. - 591 c.: ui.

12. Muponosa, I'.A. MonekynspHas ¢u3uKka U TEPMOJUHAMUKA B BOIPOCAX M 3a/1adyax
[DnexTpoHHBIH pecypc]: yuebHnoe nocodue / I'.A. Muponosa, H.H. bpaunr, A.M. Canenkuii. —
OnexkrpoH. maH. — Cankrt-IletepOypr: Jlamp, 2012. — 480 c. — Pexum nocryna:
https://e.lanbook.com/book/3718. — 3aru. ¢ skpana.

5.3. llepuoguyeckne U3IaHUA:

N3sectust BY3o0B. Cepust: Pusnka

®du3uka B LIKOJIE

®du3uka TBEpAOro Teia

Bectauk MI'Y.Cepusi: @uznka. ACTpOHOMUS
Bectaux CIIOI'Y.Cepusi: @usuka. Xumus

MBS



6. Ilepeyenr pecypcoB  HHGOPMANHOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HTEepHET», HEOOXOTMMBIX [IJIsl 0CBOEHHSI THCIUTILIMHBI (MO JI51)

http://elibrary.ru/ eLIBRARY — HayuHas snekrpoHHas OuOIruOTEKA

http://www.edu.ru - Katamor oO6pa3oBaTenbHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas sHUMKIIONEAUS «BUKUITEIAA»

http://www.college.ru - caiir, CONIEpXKAIMM  OTKPBITBIE  y4COHHKH 110
€CTECTBEHHOHAYYHBIM TUCIMILTHHAM

http://www.edu.ru - Poccuiickoe oOpazoBanue - deepanbHbiii OPTAL.

http://www.elementy.ru - caiit, cojepkauuii WHPOPMALKIO MO BCEM pasjeiaM
JUCLIAIUTHHBI

http://www.krugosvet.ru - cereBas sHiukiIoneaus: «Kpyrocser».

http://www.naturalscience.ru - caiiT, MOCBSIIEHHBIN BOITPOCAM €CTCCTBO3HAHHMS

7. Meroauyeckue yKazaHHMsA s O0yYalOIIMXCS 10 OCBOCHHMIO JMCHMIIIMHBI
(MoxyJis)

PexoMeHja1um 1o 0CBOEHUIO AUCLHMITIMHBI HA JIEKIIMOHHBIX 3aHATUAX:

] mepexn oyepenHOH JekuMed HEOOXOAMMO TPOCMOTPETh IO KOHCIEKTY H
PEKOMEHIOBaHHOW Y4eOHOM! JTUTepaType MaTepuall IpeabLayIeH JISKIUY;

] 6eryio 03HAaKOMHTBHCS C COJIEPKAHUEM OUYEPEAHOM JIEKIIMH M0 OCHOBHBIM MCTOYHUKAM
JUTEPATyphl B COOTBETCTBUU C paboyeil MporpaMMOn AUCIUTUINHBL

] mpu 3aTpymHEHUSX HEOOXOAMMO OOpaTUThCS K JEKTOpy MO TpaduKy ero
KOHCYJIbTAllMM MJIM HA MPAKTUYECKUX 3AHIATUSIX.

PexoMeHga1um 1o 0CBOEHUIO AUCLIMILIIMHBI HA MPAKTUYECKUX 3aHATUAX:

"] Ha 3aHATHS HOCUTH KOHCIIEKT JICKIIMH U PEeKOMEHJOBaHHBIA COOPHUK 3a7ay;

] 10 0YepesHOro MPAKTHUYECKOTO 3aHATHS MO KOHCIEKTY M PEKOMEHI0BAaHHON yueOHOM
JIUTEparype npopadboTaTh TEOPETUUECKUN MaTepHall, COOTBETCTBYIOIIUI TEMBbI 3aHATHS;

| B Hauaje 3aHATUH 3a1aTh IPENOAABATENI0 BOIPOCHI 10 MaTepually, BbI3BaBLIEMY
3aTpyJHEHMS B IOHUMAaHUU U OCBOCHMM MPU PELICHUH 33134, 3aJJaHHBIX JJI CAaMOCTOSITEILHOTO
pelIeHuUs.

8. Ilepeyenb UH(POPMANMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYIECTBICHUH
o0pa3oBaTeILHOI0 MpoIecca No JMCUMILINHE (MOAYJ/I10) (IPH HEOOXOAMMOCTH)

8.1 Ilepeyenb HE0OXOAMMOI0 MPOrPAMMHOI0 OOecTeYeHus!
MicrosoftWindows 8, 10
Microsoft Office Professional Plus

8.2 Ilepeyenb He0OX0AMMBIX HMHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

B nportecce paboThl HaJy KYpcOM CTYIEHTBI MOTYT HCIIOJIh30BATh AIEKTPOHHBIE YUeOHbIS
nocoOus, pa3MEIlEeHHbIE B CETH MHTEPHET, a TaKKe€ KHHUTM 3JIEKTPOHHOW OMOIMOTEHHOM
CHUCTEMBI.

http://elibrary.ru/ eLIBRARY — HayuHast anekrpoHHas OuOIuoTEKA.

http://www.edu.ru - KaTtanor o6pa3zoBareiabHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas sHUMKIIONEAUS «BUKUITE AN,

http://www.college.ru - caiir, CONICpXKAIM  OTKPBITBIE  y4COHHKH 110
€CTECTBEHHOHAYYHBIM TUCITUTUIMHAM.

http://www.edu.ru - Poccuiickoe oOpazoBanue - @enepanbHblii OPTAL.

http://www.krugosvet.ru - cereBas sHiukiIoneaus «Kpyrocser».

http://www.naturalscience.ru - caiiT, MOCBSIIEHHBIN BOITPOCAM €CTECTBO3HAHMSL.



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.elementy.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/
http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

9. MarepnajabHO-TeXHHYECKAS

0aza, HeoOXoaMMass [JIsi  OCYLIECTBJICHHS

00pa3oBaTeILHOI0 MpoLecca Mo JMCUUILINHE (MOTYJIIO0)

Ne

Bun pabot

MartepruallbHO-TEXHHYECKOE 00ECTICYeHHE T CIUTUTAHBI
(MOAyJIsl) U OCHAIIEHHOCTD

JleKIIMOHHBIE 3aHATHS

VYueOHas ayauTopus Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs), TMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaToOpHble KOMIUIEKCH Uil y4eOHOMU
MIPAKTUYECKOW M INPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JHUCHUIUINHAM

CeMuHapcKHE 3aHATHSA

VYueOHas ayauTopus Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs), TMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaTOpHble KOMIUIEKCH Ui y4yeOHOU
MIPAKTUYECKOW M TMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIHUCHUIUINHAM

I'pynmossle
(MHAMBUIYaTIbHBIE)
KOHCYJIbTALINKU

VYueOHas ayauTopus Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHass  MeOenb  (CTOJIBI,  CTYNbs),  IEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOEeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaToOpHble KOMIUIEKCH Uil yuyeOHOU
MIPAKTUYECKOW M TMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIHUCHUIUINHAM

Texymuili  KOHTpOIIb,
MIPOMEXYTOUHAS
aTTecTalus

VYueOHas ayauTopus Ui NPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs),  MEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaTOpHble KOMIUIEKCH Uil yueOHOU
MIPAKTUYECKOW M TMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIHUCHUIUINHAM

CamMocTogTrenpHasn
pabota

bu6muoteka (Kpacnonap, yn. CopmoBckasi, 173)
VYuebHnass  mebenb  (CTONBI,  CTyJdbsl),  IE€PCOHAIbHBIC
KOMIBIOTEPHI C BBIXOJOM B CeTh MIHTEpHET.




