YacTtHoe npodeccuoHaibHOE 00pa30BaTENbHOE YUPEIKICHUE
"FOxHbII MHOTONIPODMIIBHBIN TEXHUKYM"

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIHUATLIVHBI

O/1b.12 PU3NKA

110 IPOTPaMMe MOATOTOBKH KBAJM(UIIMPOBAHHBIX pa00YHX, CIYKAIIIX
35.01.19 Macrep cagoBO-apKOBOI0 U JaHAIAPTHOr0 CTPOUTEIHCTBA

Ha 0a3e OCHOBHOI'O 0011IeT0 00pa3oBaHuUs

ol

MoanucaH: ®epoTeHkoB EBreHnn

CepreeBny

DN: C=RU, OU=[upektop, O=4MNoy

FOMT, CN=denoTeHkoB EBreHum ApMaBI/Ip, 2021
Cepreeswny, Ezinfo@aumt.ru

OcHoBaHue: 9 NOATBEPXKAAI 3TOT

OOKYMEHT CBOEN y4OCTOBEpPSIOLLEN

noanucbio

MecTononoxeHue: Apmasup

Oarta: 2021.06.15 17:50:41+03'00'



OJOBPEHA

[yKIJ1I0BOM METOAMYECKON KOMUCCHUEH
00111e00pa30BaTENIbHBIX JUCIUTLIINH
[Ipencenarens HUKIOBOW METOIUYECKON
KOMHCCHECH

-

15.06.2021 r.

[OMT
. De10TCHKOB

JI.I'. HukonaeBa

Paccmotpena
Ha 3acenannu negaroru4eckoro CoBeTa
[TpoTtokon Ne 6 ot 15.06.2021 .

Pabouas nmporpamma yueOHOW TUCHMIUIMHBI pa3paboTaHa HA OCHOBE MUCHhMa
MunucrepctBa oOpa3oBanuss u Hayku P® ot 17 mapra 2015 r. N 06-259
(PexoMeHmanuu 1Mo OpraHu3aluyu IMOJMYYEHUs CPEIHEro OOIIero oOpa3oBaHUS B
npenesiax OCBOCHHUSI 00pa3oBaTENIbHBIX MPOTPaMM CpPeaHEro MpodeccuoHaIbLHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHMsI C Y4ETOM TpeOOBaHUIA
dbenepalbHBIX TOCYAapCTBEHHBIX 00pA30BATENbHBIX CTAHAAPTOB W IMOIy4aeMOM
npodeccuu UM CIEeNHAIbHOCTU CPeHEro npodeccuoHaIbHOro 00pa3oBaHus), a
TaK ke mpukaza MunucrepctBa obpazoBanus u Hayku P® ot 17 mas 2012 r. N
413 "OO6 yrtBepxkIeHUU (QeaepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeHero oo1Iero oopa3oBaHus" ¢ U3MEHEHUSIMU U JOTIOJIHEHUSIMU .

Opranuzanus-pazpadotunk: YactHoe mnpodeccruoHanbHOEe 00pa3oBaTesIbHOE
yupexaeHue «FOxHbIii MHOTONPO(PUIbHBIA TEXHUKYM

Pa3zpaboTuuku:
Hukonaesa JI. I'., kanauaaT rnegarornyeCKux HayK

®enorenkoB E.C., kanHauaaT KICTOPUYECKUX HAYK, JIOLICHT,

JUtst noctynuBmux B 2019 rony



COJIEPKAHUE

1. [TacopT paGoueli mporpaMMbl TUCITUTLTMHBI
2. CTpyKTypa | coAep>KaHHe YYeOHOU TUCITUTIIIMHBI

3. YcaoBus peanuzanuu y4eOHOM THUCIUTTAHBI

4. KoHTpOJb U OlIeHKa pe3yIbTaTOB OCBOCHHUS y4eOHOU JUCIUILINHBI

16

18



1. MACIIOPT TPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI
O0/1b.12 ®PU3IUKA

1.1. O6sa1acTh NpUMeHEHUSs] POTrPaAMMbI

[Iporpamma  y4eOHOW  JAMCHMIUIMHBI ~ SIBIISIETCA  YAcThIO  MPOTPAMMBbI
MOJATOTOBKY KBIM(DPUIIMPOBAHHBIX PaOb0UYUX, CIy*)alux B cooTBeTcTBUU ¢ PI'OC
CIIO mo mpodeccun 250109.01 Mactep camoBo-mapkoBOro M JaHAIIA(THOTO
CTPOUTEIBCTBA.

1.2. MecTo y4eOHOI TUCUMILUIMHBI B CTPYKTYpPe NMPOrpaMMbl MOATOTOBKH
KBATH(UUMPOBAHHBIX PA00YHX, CJYKAMMUX: JUCIUIIIINHA OTHOCUTCS K 0a30BBIM
JUCHIUIUIMHAM 00111e00pa30BaTeIbHOTO ITUKIIA.

1.3. Heau u 3a1a4m y4eOHOI TMCUUIIMHBI — TPe0OBaHHUS K pe3yJibTaTaM

OCBOCHUSA YU4eOHOU TMCIHUIIIUHBI:

Conmepxanne mporpamMmbl  «®Du3mka» HaMpaBIeHO Ha JOCTH)KCHHE

CICIYIOIINX LeJIe:

— OCBOCHME 3HaHMHM O (pyHAAMEHTaJIbHBIX (PU3MYECKUX 3aKOHAX M MPUHIUNAX,
JeXaluX B OCHOBE COBPEMEHHOW (PU3MUeCKOM KapTHUHBI MHUpa; HauOoiee
BaXXHBIX OTKPBITHSAX B 00JACTH (DU3MKH, OKA3aBIIUX OINPEAEISAIONIEe BIUSHUE
Ha Pa3BUTHE TEXHUKHU U TEXHOJOTHH; METOIaX HAYYHOTO MO3HAHUS MPUPOJIBL;

— OBJAJICHUE YMEHHUSMHU TPOBOAUTH HAOIIOJAEHUS, TUIAHUPOBATH M BBIMOJIHATH
OKCIIEPUMEHTHI, BBIIBUTATh THUIOTE3bl M CTPOUTH MOJEIH, MPUMEHSITH
NOJIyYeHHbIEC 3HAaHUA 10 (PU3UKE 11 OOBACHEHUS pa3HOOOPa3HbIX (PU3NUECKUX
SIBJICHUI U CBOMCTB BEILIECTB; MPAKTUUYECKH HCIOIb30BaTh (PU3NUECKUE 3HAHUS;
OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHON HH(POpMAaILIIH;

— pa3BUTUE I[03HABATEJIbHBIX MHTEPECOB, WHTEUIEKTyaJbHbIX WU TBOPYECKHUX
CIIOCOOHOCTEW B Mpoliecce MPHOOpPETEeHUs 3HAHUN W YMEHHH 10 (Pu3MKe ¢
UCTIONIb30BAaHUEM DPA3IMYHBIX HCTOYHUKOB WHGPOPMAIMU U COBPEMEHHBIX
UHGOPMAITMOHHBIX TEXHOJIOTHI;

— BOCHUTaHHE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHHUS 3aKOHOB MPUPO/IBI,
UCTIONIb30BAaHUSl JIOCTIDKEHUH (U3MKM Ha Olaro pa3BUTHS UEIOBEUECKON
IUBWIM3AIMN; HEOOXOJUMOCTH COTPYJHHUYECTBA B IPOLIECCE COBMECTHOTO
BBIMIOJIHEHMSI 3a]a4, YBAXKUTEJIbHOTO OTHOIIECHHS K MHEHHUIO ONIOHEHTa IpH
OOCYXKIeHHH NpoOJieM €CTECTBEHHO-HAy4YHOTO COJAEp)KaHMs; TOTOBHOCTH K
MOpPaIbHO-ITHUECKOHN OLIEHKE MCIIOJIb30BAHUS HAyUHbBIX JOCTHKEHHUH, UyBCTBa
OTBETCTBEHHOCTH 3 3alLUTy OKPYXKaloUIeil cpebl;

— HCIIOJIb30BaHHWE TNPUOOPETEHHBIX 3HAHMW M yYMEHMM [Uid  pelieHus
MPaKTUYECKUX 3a7ad TIOBCEIHEBHOM JKW3HHU, oOOecreueHus Oe30MacHOCTH
COOCTBEHHOW KHW3HHU, PAIMOHAIHLHOTO TMPHUPOAONOIB30BAHUS W  OXPaHBI
OKpY)XKalIel cpelbl W BO3MOXHOCTh MPUMEHEHHUS 3HAHWA TMPU PEUICHUH
3a71a4, BOZHUKAIOIINX B MOCJIEIYIONICH MpodeccnoHaNbHON NeATeIhHOCTH.

OcBoeHue cojnepkaHus ydeOHOW aucuUIUIMHBL «®Pu3znuka» olecrneynBaeT

JOCTUKEHHUE CTYIEHTAaMU CIIEAYIOIIUX PE3yJIbTaTOB:

JIMYHOCTHBIX:



YYBCTBO TOPJOCTU M YBAXKEHHUS K HCTOPUU M JOCTHXKEHHUSM OTE€YECTBEHHOMN
busnyeckoil Hayku; (PU3UYECKH TPaMOTHOE MOBEeAEHUE B MpodecCHOHATbHON
JESATEILHOCTH U OBITY IIPU OOpaIlleHUU ¢ TPUOOpaMu U YCTPOMCTBaMU;
TOTOBHOCTh K TPOJOJDKEHUIO OO0pa30oBaHUs W TOBBIIICHUS KBAIM(PUKALMHA B
n30paHHOM MpodeCCHOHATBLHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHUE POIU
(buU3NYECKUX KOMIIETEHIIUH B 3TOM;
YMEHHE HCIOJb30BaTh JOCTI)KEHHS COBPEMEHHOM (pu3Mueckod Hayku u
(bU3MYECKUX TEXHOJIOTUH JJIsl MOBBIIMICHHUS] COOCTBEHHOTO MHTEIEKTYaIbHOTO
pa3BUTHS B BHIOpaHHON TPO(eCcCHOHATBHOM e TeIbHOCTH;
YMEHUE CaMOCTOATENIbHO J00BIBaTh HOBBIE i ceOs (U3MUecKue 3HaHWS,
UCIIOJNIB3YS JISl 3TOTO AOCTYIHbBIE HCTOYHUKH UH(DOpMAIINH;
YMEHHE BBICTpAaUBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJIE II0
pelIeHnIo O0IIUX 3a/1ay;
YMEHHE YIPaBIATH CBOEH MO3HABATEIBHON JESITENbHOCTBIO, TPOBOIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;
MeTanpeIMeTHbIX:
UCIOJIb30BAaHUE PpA3JIMYHBIX BHJIOB TI03HABATEJIBHOM JESATENIBHOCTH IS
pemieHus (U3MYECKUX 3a/ay, MPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOmro/leHUs, ONUCAHUSA, W3MEPEHMs, OSKCIEpPUMEHTa) I H3yYCHHUS
PAa3IMYHBIX CTOPOH OKPYKAIOIIEHN NEVCTBUTEIBHOCTH;
UCTIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYAIbHBIX OMEpaIfii: MOCTAaHOBKU 33/1a4H,
dopMynupoBaHUsS THUIIOTE3, aHAJIW3a M CHHTE3a, CpPaBHEHHUs, 0000IeHus,
CUCTEMAaTU3alluM, BBIABICHUS IMPUUYMHHO-CIICJCTBEHHBIX CBA3€H, IOMCKa
aHaJIoroB, (OPMYJIHUPOBAHMSI BBIBOJOB JJIsi HM3YYEHHs pPa3IUYHBIX CTOPOH
¢usznyeckux OOBEKTOB, SIBICHUH M MPOLECCOB, C KOTOPHIMH BO3HHUKAET
HE0OXOIMMOCTb CTaJIKUBATHCS B IPO(eccHoHanbHOM cdepe;
YMEHHE TEHEepPUpPOBaTh WICH W OMPEACNATh CPEACTBA, HEOOXOAUMBIE IS HX
peanu3auuu;
YMEHHE HCIIOIb30BaTh PA3IMYHBbIE WCTOYHUKUA ISl TIOMy4YeHHUS (HU3MUECKOi
uH(pOpMalK, OLIEHUBATh €€ JOCTOBEPHOCTH;
YMEHHE aHaJIU3UPOBATh U MPEACTABIATh HHPOPMALIUIO B PA3IMUHBIX BUAAX;
YMEHHE IYyOJUYHO MPEACTaBIATh PE3YyJbTaTbl COOCTBEHHOIO MCCIEI0BaHUS,
BECTH IUCKYCCHH, JOCTYMHO M TapPMOHUYHO COdYeTas coAepkKaHue u (HOPMBI
npeacTaBiIsieMol nH(popmanuu;
npeAMeTHbIX:
c(hOpMUPOBAHHOCTh MPEACTABICHUM O POJIM U MecTe (PU3UKU B COBPEMEHHOMU
HAy4YHOW KapTUHE MHpPA; MOHMMaHHE (PU3UUECKON CYIIHOCTH HAOI0IaeMbIX BO
Bcenennoit  sBnenmii, ponu ¢usukd B (HOPMUPOBAHWM Kpyrosopa u
(GYHKIIMOHAJIBLHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHUs] TPaAKTUUECKUX 33/1aY;
BJIa/ICHUE OCHOBOMOJIaraloluMu duznyeckumMu HOHSTUSIMH,
3aKOHOMEPHOCTSIMHM, 3aKOHAaMH U TEOPHSIMH;, YBEPEHHOE HCIOJIb30BaHNE
bu3MYECKON TEPMUHOJIOTHN U CHMBOJIMKH;
BJIQJICHWE OCHOBHBIMH METOJIaMH HAy4HOTO [IO3HAHUS, HCIOJIb3yEeMBbIMU B
busuke: HAOMIOEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;



— yMeHHs oOpalaThIBaTh pe3ylbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBHCHUMOCTH
MEXIY (U3NYECKUMHU BEIMUYMHAMH, OOBSACHATH MOJYYEHHbIE pPE3yJbTaThl U
JIeNIaTh BBIBOJIBL;

— chOpMHUPOBAHHOCTh YMEHUS peliaTh GU3NIECKUe 3a0a4u;

— c(hopMHPOBAaHHOCTH YMEHUS MPUMEHSTH MOTYYCHHbBIE 3HAHUS U1 OOBSICHEHUS
YCIOBUM TMpOoTeKaHus (PU3MUECKUX SBICHUN B MPHUPOAE, MPOPECCHOHATHHON
cdepe ¥ Ui IPUHATHS IPAKTHUECKUX PEIICHUH B IOBCEAHEBHOM KU3HU;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3MILMHU IO OTHOIICHUIO K (DU3HUYECKOM
UH(OpMAIINH, TTOJTy4aeMOU U3 pa3HbIX UCTOYHUKOB.

1.4. Kosiu4ecTBO 4aCOB HA 0CBOEHHE MPOTrPaAaMMBbI Y4eOHOH THUCIUTIMHBI:
MaKCHUMaJbHOU yueOHON Harpy3ku oOydaromierocs 162 yaca, B Tom uucie:
00s13aTeIbHON ayTUTOPHOM yueOHOI Harpy3ku odydaromerocst 108 gacos;
CaMOCTOATEILHOM paboThl 0Oy4Jaromierocs 54 gaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HO padoThl

Buna yueoHoii padoThl

Oo0vem uacos

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 162
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 108
B TOM YHCJIE:
J1a00paTopHbIe PaOOTHI 54
NPAKTUYECKUE 3aHITHUS —
KOHTPOJIbHBIE paOOThI —
KypcoBas pabota (IpoekT) (re npedycmompeno) —
CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) o4
B TOM YHCJIE:
camocTosiTeNlbHas paboTa HaJ KypcoBOH paboToil (IIpOEeKTOM) —
(e npedycmompeno)
PaGota ¢ yueOHoOM uTepaTypoit 34
[ToaroroBka pedepatoB (JOKIaA0B) COOTBETCTBUHU C 3aJaHHOM 20
TEMATUKON
Hmoeosas ammecmayus 6 ghopme
9K3AMEHA




2.2. TemaTuyeckuii IJIaH U cogep:xanue yaeOHoi qucuumianabl O/1b.12 ®@uzuka

HanmeHoBaHnue Copep:xaHue y4ed0HOT0 MaTepHuaJia, JabopaTopHble padoThl U MPAKTHYECKHE 3AHATHS, CAMOCTOATEIbHAS Oo0bem yacos Yposenn
pAa3/ieJIoB H TeM padoTa o0yyarommxcs OCBOCHUS
3 4
BBenenue Coaep:xkaHue yue0HOT0 MaTepuaa 2

Omsuka — GyHIaMeHTaTbHas HayKa o mpupoje. EcTtecTBeHHO-HAayYHBIH METOT TIO3HAHMS, €r0 BO3MOXKHOCTH H 1

TpaHUIbI MPAMEHUMOCTH. DKCIICPUMEHT U TEOpHS B IIpoIiecce O3HAHM IPUPOoasl. MoaennpoBanue (pr3mdecKix

SIBJICHUI U IIPOLIECCOB.

Ponb skcniepuMenTa 1 TEOpUH B poliecce Mo3HaHus npupoasl. usudeckas BennduHa. [lorpemnocta namMmepeHuit

¢usndeckux BennuuH. OU3MUECKUE 3aKOHBI. [ paHUIBI IPUMEHUMOCTH (PU3HYEeCKIX 3aKOHOB. [loHATHE O

¢dusnyeckoii kapTiHe Mupa. 3Hadenue Gu3uKKu npu ocsoeHuu npodeccuii CI10.

Pazpen 1. 160
OCHOBbBI ®U3UKU
Tema 1.1. Mexanunka Coneprkanue yueGHOro MaTepuajia 8

Kunemartuka. Mexannueckoe aprkenue. [lepememnienne. [1yts. CkopocTs. PaBHOMEpHOE MpsiMONUHEHOE 2

JIBUKEHHE.

Yckopenue. PapHonepeMeHHOE psiMoTHHEHHOE ABkeHre. CBoOOIHOE aaeHue. JBrmkeHue Tena, OpOoIIeHHOTO O

yTJIOM K TOPU30HTY. PaBHOMEpHOE ABM)KEHHE IO OKPY>KHOCTH.

3akonbl Mmexanuku Hororona. [lepssiii 3akon Hetorona. Cuna. Macca. Umnynsc. Bropoii 3akon HetoToHa.

OCHOBHOM 3aKOH KJIaCCUYECKOM AMHaMUKH. Tperuil 3akoH HploToHa.

3aKoH BCEMHUPHOTO TATOTeHHs. | 'paBuTanmornoe moine. Cuia tsoxectd. Bec. CriocoOs1 m3MepeHus Macchl Ten. CHITBl B

MEXaHHKE.

3akoHBI COXpaHeHHs] B MeXaHUKe. 3aKOH COXpaHeHHs UMIyibca. PeaktuBHOE aBrokeHue. PaboTa cumsl. Paborta

MOTEHUXATIbHBIX cuil. MomHocTh. DHeprus. Kunernyeckas sneprus. [loTeHunanbHas SHEprus.

3aKOH coOXpaHEHHs] MeXaHu4ecKoi sHepruu. [IpumeHeHre 3aKOHOB COXPaHEHHU .

JemoHcTpanuu: 3aBUCUMOCTb TPA€KTOPHH OT BBIOOpa CUCTEMBI OTCYeTa. BHIBI MEXaHHYECKOTO JBIDKEHUS.

3aBHCHUMOCTh YCKOPEHHS TeJIa OT €r0 MacChl M CHIIBL, AEHCTBYIOIIEH Ha Teno. ClloKeHHe CHIL.

PaBeHCTBO M MPOTUBOMOIOKHOCTh HAIPaBIEHUS CHIJI JEHCTBUS U IPOTUBOACHCTBHSL. 3aBHCUMOCTh CHJIIBI YIIPYTOCTH

ot nedopmaruu. Cubl Tpenus. HeBecomocTs. PeakTrBHOE nBMOKeHUE. [lepexo1 MOTEHIMATBHOM SHEPTHH B

KMHETHYECKYIO U 00paTHoO.

JlaGopaTopHble padoThl 16

W3ydeHune nBrKeHUS Tela 10 OKPY>KHOCTH

N3yuenue ABM>XEHUS Tella O OKPY>KHOCTHU

Ompenenenre yCKOPEeHUs CBOOOTHOTO T ICHHS

OnpeneneHne yCKOpeHUs: CBOOOTHOTO MACHUS

W3yueHue 3aKk0Ha COXpaHEHUSI UMITYJIbCA

N3yueHue 3aK0Ha COXpaHEHUS! UMILYJIbCA.

HccnenoBanue nBMXKEHUA Tela MOJ AEUCTBUEM IIOCTOSHHON CHJIBL.

UccnenoBanue NBUKEHUS TeNa MO NEUCTBUEM IMOCTOSIHHON CHJIBI.

CoxpaHeHrne MeXaHWYeCKOH SHEPTUH NPH JABIKEHUH TeNa MOJI AEWCTBUEM CHJI TSXKECTH U YIIPYTOCTH"




CoxpaHeHHE MEXaHUYECKON SHEPTUH TP JIBIKEHUY TENa MOJT ICUCTBUEM CHII TSHKECTH U YIIPYTOCTH.
CpaBHeHHe pabOTHI CHITBI C UBMEHEHHUEM KHHETHYECKOI SHEPTUH Tena.

CpaBHeHHE pabOTHI CHITBI C U3BMEHEHUEM KHHETHYECKOI SHEPTUH Tena.

N3ydeHune 3akOHOB COXpaHEHHUs Ha MPUMEPE yaapa IapoB U 0AJUTMCTUIECKOTO MasSTHUKA.

UzyueHne 3aKOHOB COXpaHEHHS Ha MIPUMEpE yAapa MIapoB ¥ OAITHCTHYECKOTO MasTHHKA.

Nzydenne ocobeHHOCTEH CHITBI TPEHUS (CKOTBKEHU).

WzydeHnne 0ocoOeHHOCTEH CHITBI TPCHUS (CKOJIBKCHUS).

CamocrosiTejibHAsI padoTa 00y4aOUIUXCS

PaGora ¢ yueOHo muTepaTypoit
[oxroroBka pedepaToB (TOKIAI0B) COOTBETCTBHUH C 3aJaHHON TEMaTHKON

Tema 1.2. OcHOBBI
MOJIEKYJIAPHOI Ppu3nKn
U TEPMOAMHAMMKH

Conep:kaHue yue0HOro MaTepuajia

10

OCHOBBI MOJICKYJISIPHO-KHHeTHYecKOli Teopun. MneansHblil ra3. OCHOBHBIE IOJ0KEHUS MOJIEKYIIPHO-
KMHETUYECKOM Teopuu. PazMepsl u Macca MOJIEKY] U aTOMOB.

BpoyHnosckoe nmxkenue. Juddysus. Cuibl 1 sHEprus MEXKMOJIEKYIIIPHOro B3auMmoeiicteust. CTpoeHne
ra3000pa3HbIX, KHUIKKX U TBEPIBIX TeJ. CKOPOCTH ABMKEHHS MOJIEKYJ H MX U3MEPEHHE.

Wneanpuelii ras. J{asnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOHM TeOpHUH ra3oB. TeMieparypa u
ee mMepeHue. ['a30BbIe 3aKOHBI. AOCOIOTHBIN HYJIb TeMIIepaTypsl. TepMoIinHAMIYecKas IIKana TeMIIePaTyphL.
YpaBHEHHE COCTOSIHUS UAECATBHOrO raza. MossipHas razoBasi HIOCTOSIHHASL.

OcHoBbl TepMoauHaMuKU. OCHOBHBIE TIOHATHUS U ONIpeleeHus. BHyTpeHHss sHeprust cucteMbl. BHYyTpeHHSIsS
SHEPrHs UACANBHOTO Ta3a. PaboTa u TemioTa kak GopMeI iepeadl SHEpTur. TeIIoeMKOCTh. Y IenbHas
TEIUIOEMKOCTh. Y paBHEHHE TEIIOBOTO OanaHca. [lepBoe Havamo TepMoarHAMHKH. AHabaTHBIHN Iporecc.

[Ipunnun neiicteus Temnoso Mammunbl. KI1J] TeroBoro apuratens. Bropoe Hauano TepMOAMHAMUKH.
TepMonuHaMudeckas IIKajga TeMuepaTyp. XoJIoAuIbHbIe MamuHbL. TernoBsle apurateny. OxpaHa IpUpPOJIBL.
CaoiicTBa napos. Vcnapenue u koHaeHcanus. HacbImeHHbIi nap u ero cBoiicTBa. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIAKHOCTH BO3Ayxa. Touka pockl. Kunenune. 3aBHCHMOCTE TeMIIEpaTyphl KUIIEHUS OT JaBieHus. [leperpeTslii map u
€r0 UCIOJIb30BAaHUE B TEXHUKE.

CpoiicTBa :kMAKOCTeH. XapaKTepUCTUKA )KUIKOTO COCTOSHUS BenecTBa. [I0BepXHOCTHBIHN CIOH KUAKOCTH. DHEPTHs
MIOBEPXHOCTHOTO CJI0sl. SIBIEHHS HA TPaHULIE )KUAKOCTH C TBEPABIM TejaoM. KanuiisipHble sSBIEHHUSL.

CBoiicTBa TBepAbIX TeJl. XapaKTePHUCTUKA TBEPIOIO COCTOSIHUSI BEILIECTBA. YIPYTrUe CBOMCTBA TBEPABIX TeN. 3aKOH
I'yka. Mexanndeckue cBOWCTBA TBEPABIX Tell. TemioBoe paciiupeHue TBEpAbIX Te U xkuakocte. [lnaBnenue u
KpHUCTaJTU3aLusl.

Hemonctpanuu: [IBmkenune OpoyHOBCKUX yacTuil. Jnuddy3us. Fi3MeHeHre TaBIeHns ra3a ¢ I3MEHCHHEM
TeMIepaTyphl P MOCTOSTHHOM o0BbeMe. M3oTepMudeckuii 1 n300apHEIH mporeccsl. Mi3MeHeHne BHYTpeHHEH
SHEPIuu TeJ NMPH COBEpIIEHUH paboThl. Moeny TEeIUIOBBIX JBUraTeNei.

Kunenue Bozb! Ipy NOHUKEHHOM JaBiieHuU. IIcuxpomerp u rurpoMerp. SIBiaeHMs IOBEPXHOCTHOIO HATSKEHUS U
cmaunBaHmst. Kpucranisl, aMop¢HBIE BeIECTBA, )KUAKOKPUCTAIUINIECKHE TeTa.

JlaGopaTopHble padoThI
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I/IBMCpCHI/IC BJIAJ)KHOCTH BO3yXa.

I/IBMCpCHI/IC BJIA)KHOCTHU BO3yXa.

I/IBMepCHI/Ie MOBEPXHOCTHOI'O HATAKCHUA JKUJIKOCTH.
I/IBMepCHI/Ie MOBEPXHOCTHOI'O HATAKCHUA KUJIKOCTH.
Ha6J’IIOH€HI/IC Mpo1ecca Kpuctauim3alun
Ha6J’IIOH€HI/IC Ipouecca KpucTauim3anunumn




W3zyyenune neopmaniiu pacTsyKeHUsL.

Wzyyenune nedopmaniy pacTsyKeHUsL.

W3y4yeHne TemI0BOro pacInpeHus TBEPABIX TEIL.
W3y4yeHne TemI0BOro pacInpeHus TBEPABIX TEIL.
Wzydenne 0coOEHHOCTEH TETIOBOTO PACIIUPEHUS BOIBI.
M3ydenne 0coOEHHOCTEH TETIOBOTO PACIIUPEHUS BOBI.

CamocTosiTe1bHAsI padoTa 00y4YaroLuXcst

Paborta c yueOHoii tuTeparypoit
[oaroroBka pedeparoB (JI0KJIa10B) COOTBETCTBUH C 3aJaHHOW TEMaTUKOU

Tema 1.3.
DJIeKTPOAUHAMHKA

Coaep:xkaHue yue0HOT0 MaTepuaa

10

DJIeKTpUYecKoe moJjie. DIEeKTpUIecKre 3apsapl. 3aKOH COXpaHeHHs 3apsaa. 3akoH KynmoHa. DiekTpudeckoe moie.
HanpspkeHHOCTB 3MeKTprudeckoro mois. [Ipuanmn cynepno3unny moseii. PaboTta cuit aeKTpocTaTHIecKoro mois.
ITorenuuan. PasHocTs NOTEHLIMAIOB.

OKBUITOTEHIHAJIBHBIE TOBEPXHOCTU. CBSA3b MEXKAY HANIPSHKEHHOCTHIO U Pa3HOCTHIO MOTEHIMAIOB 3JIEKTPHUUECKOTO
moJisl. JIM3IeKTpUKH B dneKTprueckoM noje. Iomspusanus quanexTpukoB. [IpoBoTHUKH B 2IEKTPUYECKOM TI0JIE.
Konnencaropsl. CoequHeHNEe KOHACHCATOPOB B OaTapero. DHeprus 3aps»KeHHOTo KOHIeHcaTopa. DHEprus
3NEKTPUYECKOTO OIS,

3aKOHBI NOCTOSIHHOIO TOKA. Y CIOBHSI, HEOOXOIUMBIE AJIsI BOSHUKHOBEHHS 1 MOICPKAHUS JIEKTPHIECKOTO TOKA.
Cuita TOKa M IDIOTHOCTH TOKa. 3akoH OMa st yaacTka neru 6e3 3/C. 3aBHCHMOCTD IEKTPHIECKOTO
COIIPOTHBIICHHS OT MaTepHaa, JUIMHbI U IIOMAAN OIEPEIHOT0 CEUSHUS TPOBOAHUKA. 3aBUCHMOCTD
JIEKTPUUECKOTO COIIPOTUBIICHHS IIPOBOJHUKOB OT TEMIEPATYPHl. DICKTPOABHKYILAs CHJIa HCTOYHHUKA TOKA.

3akon Oma ams nonHo# nenu. CoeanHeHNe NPOBOAHMKOB. COeTMHEHHE HCTOYHUKOB 3JICKTPUIECKOH SHEPTHH B
6arapeto. 3akoH JIxoymns—IJlenna. Pabota 1 MOITHOCTB AIIEKTPHIECKOTO TOKa. TeroBoe IeficTBHE TOKa.
JJIeKTpUYECKUii TOK B MOJynpoBoaHuKax. CoOCTBEHHAs MPOBOJAUMOCTS IOJTYIIPOBOAHUKOB. [10JIyTpOBOAHUKOBEIE
IpUOOPEI.

MaruuTHOe noJie. BekTop MHAYKIIMY MarHUTHOTO 10Jsl. JleficTBue MarHUTHOTO 10JI Ha MPSAMOJIUHENHbIN
IIPOBOJIHUK C TOKOM. 3akoH Ammepa. B3anmoneiictBue TokoB. MarHuTHbIN noToK. PaboTta mo nepemerienunto
IIPOBOJIHUKA C TOKOM B MarHUTHOM IoJie. /leificTBHe MarHUTHOTO TOJIST Ha IBIKyIIHiics 3apsan. Cuna JlopeHna.
OmnpenesneHne yaeapHOTO 3apaaa. Y CKOPUTENH 3apsDKEHHBIX YaCTHII.

DJIeKTPOMArHUTHAS MHAYKIMS. DIICKTPOMarHuTHas HHAYKIHL. Buxpesoe anexktprdeckoe nosie. CaMOMHIYKITHSL.
DHeprust MarHUTHOTO TTOJISL.

Hemonctpanun: Bzaumoneiicteue 3apskeHHbBIX Tel. [IpOBOHUKH B 3JIEKTPUUECKOM 11oJie. JAM3NeKTpUKY B
IIEKTPUUECKOM TOJIE.

Konnencaropsl. TemoBoe neiicTBre 3nekTprdeckoro Toka. CoOCTBEHHas! M NPUMECHask IPOBOIUMOCTh
oJIynpoBOAHUKOB. [TonynpoBoaHukoBeIi nuon. Tpansucrop. OneiT Ipcrena. BzanMmoaeiicTBre NpoBOAHUKOB €
Tokam#. OTKJIIOHEHHE 3IEKTPOHHOTO ITyYKa MarHUTHBIM TIOJIEM.

OeKTpoABUraTeNhb. DIEKTPON3MEPUTEIBHbIE TPHOOPHI. DieKTpoMarHuTHas HHAyKIusA. Onbitel Papazes.
3aBucumocts I/IC caMOMHIYKIIUN OT CKOPOCTH M3MEHEHHMSI CUIIBl TOKA ¥ MHAYKTHBHOCTH MPOBOHMKA. PaboTa
anekTporeneparopa. Tpancopmarop.

JlaGopaTopHble padoThl

14

I/IsyquI/Ie 3akoHa Oma AJId ydacCTKa LCIH, MOCICAOBATCIIbHOI'O U MAapaJUICIIbBHOI'O COCIUHCHUSA
IMPOBOJHUKOB.
I/I3y11eH1/Ie 3akoHa Oma JJ14 ydaCTKa HEIr, MoCJICA0BATCIIBHOI0 U NMapajuICJIbHOI0 COCIUHCHUSA
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MIPOBO/IHHKOB.
Nzydenne 3axkona OMa A1 IOJTHOH IIETIH.

Nzydenne 3axkona OMa A1 IOJTHOH IIETIH.

MpoBepKa 3akoHa OMa IS [IeNH NePEMEHHOI0 TOKa

npoBepka 3akoHa OMa AJsl LienH IEPEMEHHOr0 TOKa

N3yuenue sBICHUS JIEKTPOMAarHUTHOW HHIYKIUU.

N3ydeHue sBneHNs 3IEKTPOMAarHUTHON HHIYKIHH.

Omnpenenenue kKodpPULMEHTA MOJIE3HOTO ACHCTBHSA IEKTPUIECKOTO YaliHHUKA.
Omnpenenenre Ko3hOUIMEHTA TTOJIC3HOTO MEHCTBUS AICKTPUICSCKOTO YaHUKA.
Onpenenenne TeMIepaTypbl HUTH JJaMIIbl HAKAIHBAHUS.

Onpenenenne TeMIepaTypbl HUTH JJaMIIbl HAKAIHBAHUS.

Onpenenenne 3/1C v BHYTPEHHETO CONMPOTUBIICHUS UCTOYHUKA HAMPSKEHUSL.
Onpenenenue 3/1C v BHYTPEHHETO CONMPOTUBIICHUS HCTOYHHUKA HANPSKEHUSL.

CamocTrosiTesibHAs padoTa 00y4yaomuxcs

Pabora c yueOHoii tuTeparypoit
IMoxaroroBka peepaToB (TOKIAA0B) COOTBETCTBHH C 3aJaHHOM TeMaTHKOM

Tema 1.4. Kojie6anusa u
BOJIHBI

Coaep:xkanue yueOHOro MaTepuaJa

Mexannyeckue kosiedanus. KonebarensHoe newkenune. ['apmonnueckue xosedanus. CBOOOAHbIE MEXaHHYECKHE
konieOanusl. JInHeiHbIe MeXxaHNYecKHe KonedaTelbHble CUCcTeMBbL. [IpeBpalieHne SHepriy IpH KojieOaTeIbHOM
nBrkeHur. CBOOOIHBIE 3aTyXaloLINe MEXaHHYeCcKre KonebaHus. BeIHyKICHHbIE MEXaHHMYECKUE KOJIeOaHMSI.
Yupyrue BojHbl. [lonepednsie i MPOA0IEHBIC BOTHBI. XapaKTePUCTUKU BOJTHEL. Y paBHEHHE IUIOCKOH Oeryriei
BosHbI. MHTepdepernus BonH. [lonsTre o qudpakuuy BoJIH. 3ByKOBBIC BOJIHBI. YIIBTPa3BYK U €ro MIPUMEHEHHE.
DJIeKTPOMArHUTHBIE Kosedanus. CBOOOJHbIE 3JIeKTpOMarHuTHbIe Kosebanus. [IpeBparieHne snepruu B
KoJieOaTeIbHOM KOHTYpE. 3aTyXarolye 3JIeKTpOMarHuTHbIE KojieOaHus. [ 'eHepaTop He3aTyXarommx
JIEKTPOMAarHUTHBIX KoJjeOaHuil. BEIHYX/ICHHBIC SIeKTpUYecKie KojeOaHusl.

IIepemenssbiii Tok. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE U MHIyKTUBHOE COIIPOTHUBIICHUS IEPEMEHHOTO TOKA.
3axoH OMa AJ1s1 3JIeKTPHUUECKOH IenH MepeMEeHHOro Toka. PaboTa M MOIIHOCTE ITepeMEeHHOT0 ToKa. I'eHepaTops! ToKa.
Tpauchopmaropsr. Toku BeICOKOH YacToThl. [lonydenue, nepeaada u pacipeeicHHe JICKTPOIHEPTHH.
JJIeKTPOMarHUTHbIE BOJHbI. DJIEKTPOMarHuTHOE 10JIe KaKk 0COOBIH BUA MaTepPHH. DIEKTPOMArHUTHbIE BOJIHBL.
Bubpatop I'epria. OTKpbITHIN KonebaTenbHbIH KOHTYp. M300pererne paguo A.C. IlonoseM. IToHATHE 0 paguoCBs3H.
[IpuMeHeHHe 3TIeKTPOMAarHUTHBIX BOJIH.

Hemonctpanun: CBoOOHBIE M BEIHYX/ICHHBIE MEXaHNUecKHe Konebanus. Pezonanc. O6pa3oBanue u
pacrpocTpaHeHue yrnpyrux BoiH. YacToTa koneGaHuil M BRICOTA TOHA 3BYKa.

CBo0OopHBIE 37IeKTpOMarHUTHEIE Koiebanus. OcuniiorpaMma nepeMeHHoro Toka. Konjaencarop B nenu
MEPEMEHHOT0 TOKa.

Karymka MHAIYKTUBHOCTH B LIENH IEPEMEHHOT0 ToKa. Pe30HaHC B OC/Ien0BaTENbHON 1ENH IEPEMEHHOTO TOKA.
W3nydyeHue u npueM 3IeKTPOMArHUTHBIX BOJIH. PanuocBs3b.

JlabopaTopHbie paboThl

I/I3yT-IeHI/Ie SABJICHUA PE30HAHCA B 3JICKTOMAarHUTHOM Koe0aTenLHOM KOHTYpPE

WzydeHue sBieHUS pe30HAHCA B 3JIEKTOMAarHUTHOM KOJIE0ATEIbHOM KOHTYPE

Nzydenune 3aBuCUMOCTH TIEpHO/Ia KOJICOAHUH HUTSHOTO (WM MPYKHHHOTO) MasTHUKA OT JJTMHBI HUTH (WU
MacCHI TPy3a)».
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NzydeHune 3aBUCUMOCTH TIEpUO/Ia KOJICOAHNH HUTSHOTO (WM MPYKHHHOTO) MasTHUKA OT JJIMHBI HUTHU (WU
MAaccCHhI TPy3a).

WNHyKTHBHBIE U eMKOCTHOE COMIPOTHBIICHHUS B [T MIEPEMEHHOTO TOKA.

MHayKTUBHEIC 1 €MKOCTHOE CONPOTHBIICHUS B IIETIM IEPEMEHHOT'O TOKA.

CamocrosiTeJibHAasi padoTa 00y4arUIuXcs

Pabora ¢ yueOHOM uTepaTypoit
[Moaroroska pedeparoB (10KIaI0B) COOTBETCTBUH C 3aJaHHOW TEMaTUKON

Tema 1.5. OnTuka

Coneprkanue y4e0HOr0 MaTepuajia

IIpupoaa ceera. CKOpoCTb pacpOCTpaHEHUs CBeTa. 3aKOHBI OTPaykeHUs U IpesioMiieHus cBeTa. [lonHoe oTpakeHue.
JInnssl. ['na3 xak ontudeckas cucrema. Onrudeckue IpudOpsI.

BosanoBrble cBoiicTBa cBera. MHTepdepennus cBera. KorepeHTHOCTH CBETOBBIX Jiydel. MIHTepdepeHIrs B TOHKUX
wieHkax. [lonocsr paBHo# TonmuHb. Konpua HeroToHa. Micnonp3oBanue nHTEpGEpEHIINH B HAYKE U TEXHUKE.
Hudpakius ceera. udpakuus Ha My B MapamieabHbIX dydax. Judpaknnonnas pemerka. [Tonstue o
rosorpadun. [Tonspusanns nonepeunsix BoaH. [lonspuzanus ceera. J{BoiiHoe mydenpenomiuenue. [lonspoumst.
Hucnepcus cBeta. Bumsl criektpoB. CriekTpsl uermyckaHus. CIeKTphI HOTJIOMEHHS. Y IbTpadHoIeTOBOE U
nHppaxpacHoe m3mydeHus. PearreHoBckue ryun. MIx mpuposaa u cBOHCTBA.

JeMmoHcTpanuu: 3aKOHbI OTpakKeHUs U IpeoMileHus cBeTa. [lonHoe BHyTpeHHee oTpakeHHe. OnTudeckue IpuOopEL.
Wnreppepenuns ceera. JJudpaxums ceera. [lonspuzanus ceera. [ToixyueHne criekTpa ¢ MOMOILBIO TPU3MBI.
[TosyueHue criekTpa ¢ moMoIbio qudpakunoHHo# penieTku. CeKTPOCKOIL.

JlaGopaTopHble padoThI

H3mMmepenne nmokasaTesis MpeaoMIICHHs CTEKIIa

N3mMmepenne mokasaTesns MpeIoMIIeHHs CTEKIA

Uzyuenne n3o0paxkeHus MpeJMETOB B TOHKOM JIMH3E.

Uzyuenne naTEpdEpeHIINH U TUPPAKIIUHA CBETA.

I'pagynpoBKka CIEKTPOCKONA U ONPENEICHHUE AITUHBI BOJIHBI CIEKTPATIBHBIX JTUHUIM.
I'pagynpoBKa CIEKTPOCKONA U ONPENEICHHUE JJIMHBI BOJIHBI CIEKTPAIBHBIX JIUHUIM.

CamocrosiTesibHAsE padoTa 00yYaIOUIUXCS

Pabora ¢ yueOHOM nuTepaTypoit
IMoaroroBka pedepaToB (JOKIAIOB) COOTBETCTBHH C 3aJaHHOI TEMaTHKOM

Tema 1.6. J1eMeHTBI
KBAHTOBOM (Gu3nku

Coaep:xkanue yueOHOro MaTepuasia

KBanToBas ontuka. KBantoBas runoresa [Inanka. @otonsl. BHemHMiA hotosnexTpudeckuii 3gpdexr. BHyTpeHHMI
¢doroaddexr. Tumsl hoTO37EMEHTOB.

®usnka aToma. Pa3BuTie B3ris10B HA CTPOEHHUE BEHIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CHEKTPaxX BOJOPOJIA.
Snepnas moznens aroma. OnbiTel D.Pesepdopna. Monens aroma Bonopona no H.bopy. KBanrosbie reHepatops!.
®duzuka aToMHOro siapa. EcrecTBeHHas paJioakTHBHOCTB. 3aKOH paHoaKTUBHOTO pacnana. CrocoOb! HabIroIeHNs
1 PEruCTPAINH 3apPsSHDKEHHBIX YaCTHIL.

Oddext BaBunoa — Yepenkona. CTpoeHre aToMHOTO siapa. JlepekT Macchl, SHEpTHUs CBSA3H U yCTOMYHUBOCTh
aTOMHBIX S7ep.

SInepHble peakuuu. VIcKycCTBEHHas paluOAKTUBHOCTD. JleneHue Tsokenbix aaep. LenHas spepHas peakuus.
VYpasnsemas nenHas peakuus. SAnepnsiii peakrop. [lonyueHne painoakTUBHBIX U30TOIIOB U UX IPUMEHEHUE.
Buonornueckoe neicTBHE paIlOAKTUBHBIX H3TyUeHUH. DIIeMEHTAapPHbIE YaCTHIIBL.

Jemoncrpammn: @ortoaddext. JInneluaTpie CHEKTPHI Pa3IMYHbIX BELIIECTB.
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Wznydenue nasepa (KkBaHTOBOTO reHepaTopa). CY4eTUNK HOHU3UPYIOUIUX U3ITyUeHHH.

JlaGopaTopHble padoThl (HE IPEITyCMOTPEHBI)

CamocTosiTesibHAS padoTa 00yYAIIHXCS

Pabora ¢ yueOHOM uTepaTypoit
[oaroroBka pedeparoB (JIOKJIa/I0B) COOTBETCTBUH C 3aJIAHHON TEMaTHKOU

Tema 1.7. DBoJronus
Bceennoit

Conep:kaHue y4e0HOro MaTepuajia

Crpoenne u pa3surne Beesennoii. Hama 3Be3qnas cucrema — INanaxktuka. J[pyrue ragakTuku. beckoHedHOCTh
Bcenennoii. [Tonsarue o kocMonoruu. Pactmpsitomasicss Beenennas. Monens ropsueit Beenennoit. Ctpoenue u
npoucxoxaeHue ['anakTuk.

JBoaronus 38e31. 'unoresa npoucxoxaenus: ConeuHoii cucrembl. TepmosnepHsiii cuntes. [Ipodmema
TepMosiAepHOii sHepreTuku. DHeprus ConHma u 3Be3. JBoitorus 3Be31. [Iporcxoxnenune CoTHEYHOI CHCTEMEI.
Hemoncrpanun: ConHevnas cucrema (Mozens). @otorpaduu miIaHeT, CielaHHbIe ¢ KOCMHYECKHX 30H/IO0B.

Kapra Jlyns! u mianet. CtpoeHue u sBosrouns BeeneHHOM.

JlaGopaTopHblie padoThl (HE MPEIYCMOTPEHHI)

CamocTosiTesibHAs padoTa 00y4yaomuxcs

Pabora c yueOHoii tuTeparypoit
IMoxroroBka pedepaToB (TOKIAA0B) COOTBETCTBHH C 3aJaHHOM TeMaTHKOM

IIpumepHbIe TeMbl pedepaToB (10K/IA0B):

Anexcarnp I'puropseBud CToNeTOB — PYCCKH QUK.

Anexcanap Crenanosuy [IonoB — pycckuil ydeHsIH, n3o0peTaTens paauo.
AJnbTepHaTHBHAs YHEPIreTHKA.

AKycTH4ecKHe CBOWCTBA MOJIyIPOBOAHUKOB.

Anzape Mapu Amniep — OCHOBOIIOJIOKHHK 3JIEKTPOJHHAMUKH.

ACUHXPOHHBIHN BUTATEIb.

Acrepouapl.

ACTpOHOMMUS HAIUIUX JHEH.

ATomHas q)HSI/IKa. H3oTomsL. HpI/IMeHCHI/Ie PaANOaKTHUBHBIX U30TOIIOB.
BeckonTakTHbIC MCETOAbI KOHTPOJIA TEMIICPATYPhI.

BunonspHsle TpaH3UCTOPHI.

Bopuc CemenoBuu Skobu — ¢Gu3nK 1 n300peTaTels.

Bennuaiiiue oTKpbITHS PU3KKH.

Bus! a5neKTpUdIecKuxX pa3psIoB. DIEKTPHUECKUE pa3paIsl Ha CIyxk0e yenoBeka.
Bnusinue nedexToB Ha pU3MUYECKUe CBOWCTBA KPUCTAILIOB.

Bcenennas u TeMHas MaTepus.

TNaymneo I'anuneil — 0CHOBATENb TOYHOTO €CTECTBO3HAHMSI.

Tonorpadus n ee npuMeHeHNE.

JIBrkeHHe Tena NepeMEeHHON MacChl.

Judpakuust B Hamen >Ku3HH.

)KI/I,HKI/IC KpUCTAJJIbI.

3akonsl Kupxroga [uist 31eKTpU4ecKo HemH.
3aKOHBI COXpAaHEHUS B MEXAHUKE.
3HavyeHue oTKphITHi [ames.
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Urops BacmiseBny KypuaToB — (u3MK, OpraHn3aTop aTOMHON HayKH M TEXHHUKH.
Hcaak HproTOH — co3faresns Kiiaccu4eckor Gpu3nku.

Hcnonp30BaHue 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

Krnaccudukarus u xapakTepuCTHKU 3JIEMEHTapHBIX YacTHII.
KoHcTpykunoHHasi IpOYHOCTh MaTepHalla U €€ CBA3b CO CTPYKTYpPOHL.
KoHcTpykuus 1 BUb 1a3€poB.

Kpuosnexkrponnka (MUKPOIICKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUHU U UX UCIOJIb30BAHUE.

Jleonapno na Bunun — y4eHsIil 1 u300peTaTeb.

MarunuTHbIe u3MepeHus (IPUHLUIBI TOCTPOSHHUS IPHOOPOB, CIIOCOOBI M3MEPEHHUS] MArHUTHOT'O ITIOTOKA, MArHUTHON WHTyKIINH).
Maiikn ®apaneit — cozgarens y4eHus 00 3JIeKTPOMarHUTHOM II0JIE.
Makc I[1nank.

MeToa Me4eHBIX aTOMOB.

MeToap! HaOIIOCHUS ¥ PETUCTPAINA PAIHOAKTHBHBIX U3TYICHUH U YaCTHII.
Mertonbl onpeeneHus MIOTHOCTH.

Muxaun BacuinbeBud JIOMOHOCOB — yUEHBINA SHIUKIONEAMCT.

Monemu atroma. OnbiT Pesepdopaa.

MonekyasipHO-KUHETHYECKAs TEOPUS UACATBHBIX Ta30B.

MounHusg — ra3oBbli pa3ps B IPUPOIHBIX YCIOBUSIX.

HanoTtexHonorust — MexIUCUUILTMHAPHAsS 00J1acTh QYHIaMEHTAIBHOW M NPUKIAAHON HAYKH U TEXHHUKH.
Huxkona Tecna: >kxn3Hb ¥ HEOOBIYAMHBIC OTKPBITHUSL.

Hukomnaii KonepHuk — co3aTelb TeIMOIeHTPUIEeCKONH CUCTEMBI MUpA.
Hunsc Bop — onuH u3 co3nateneit coBpeMeHHO# QU3HKH.
Hyxneocuntes Bo BeeneHHOM.

OObsicHenne GoTocuHTE3a C TOUKH 3pEHHS HU3HKH.

OnTuyeckue SBJIEHUS B IPUPOJIE.

OTKpBITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOJIUMOCTH.
IlepemMeHHBIN 3JIEKTPUUECKUI TOK U €r0 IPUMEHEHHE.

[Inazma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

ITnanetsr ColHEUHON CUCTEMBI.

ITonynpoBOAHMKOBBIE NaTYMKU TEMIIEPATYPHI.

[IpuMeHeHHE )KUIKUX KPUCTAIIOB B IPOMBIIIIIEHHOCTH.

IIpumeHeHMe A1EepHBIX PEAKTOPOB.

Ipupona peppomartHerusma.

IIpo6emMBl 3K0I0THH, CBA3aHHBIE C UCIOJIB30BAHNEM TEIUIOBBIX MAIIIKH.
[Ipon3BoacTBO, Iepeada U UCIOIB30BAHNE IIEKTPOIHEPTHH.
IIpoucxoxxaenre COTHEUYHOM CUCTEMBI.

[Tse30anexTpryecknii 3¢ GeKT ero npUMEHEHHE.

PasButue cpencTs cBsI3U U paguo.

PeakTHBHBIC IBUTaTENN U OCHOBBI PAOOTHI TETUIOBON MAIIMHBI.
PenukroBoe uznydeHue.

Pentrenosckue nyun. Uctopust otkpeitus. [Ipumenenue.

PoxneHue u 3Boronus 3B€3/1.
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Ponp K.3.11101KOBCKOr0 B pa3sBUTUU KOCMOHABTUKHU.

CBeT — 3J1eKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBua KopoireB — KOHCTPYKTOP W OPTaHU3aTOP MPOU3BOJACTBA PAKETHO-KOCMHYECKOH TEXHUKH.
Cuitel TpeHHSI.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpeMmeHHas pU3NIECKasi KapTHHA MUPA.

CoBpeMeHHBIE CPEICTBA CBS3U.

CoJHIlE — MCTOYHUK XKA3HHU HA 3eMIIE.

Tpanchopmatopsl.

VYnpTpa3Byk (OTy4eHUe, CBOUCTBA, IPUMEHEHHUE).
YnpaBisieMblil TepMOSIICPHBINA CHHTES.

YcKopuTenH 3apsHKEHHBIX YaCTHIL.

®duznka u My3bIKa.

Om3IYecKue CBOMCTBAa aTMOC(EPHI.

DOTO3IEMEHTBI.

®orordpdexr. [Ipumenenne sBieHUS GoTodPdeKTa.

Xanc Kpuctnan Opcre — OCHOBOIOIOXKHHUK JIEKTPOMarHeTu3ma.
YepHble IbIPHL.

[Tkana 31€KTPOMarHUTHBIX BOJIH.

Okosornyeckue npoOiIeMbl 1 BO3MOXKHBIE ITYTH MX PELICHUSI.
OJeKTpOHHAas IPOBOAUMOCTE METaIOB. CBEPXIPOBOAUMOCTS.
Owmunnii XprcrtinanoBuy JIeH — pycckuid H3HK.

Bcero:
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Jl1st XapaKTepUCTHKN YPOBHSI OCBOEHHS YI€OHOT0 MaTepualia NCTIOIb3YIOTCS ClIeyIoIie 0003HaAueHHUS:

1. — o3HaKOMHTENBHBIN (Y3HaBaHNE paHEee N3YYEHHBIX 00BEKTOB, CBOICTB);

2. — penpOAYKTHBHBIH (BBIIOIHEHHE JIESITEIILHOCTH 110 00pasily, HHCTPYKIIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHUBHBIH (INTAHNPOBAHUE U CAMOCTOSITEJIFHOE BBINTOJHEHUE ACATEIBHOCTH, PEIIeHHe TPOOJIEMHBIX 3a1a4)
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHON JUCIUTLIIVHBI

3.1. TpeOoBaHusi K MHHUMAJIbHOMY  MATEePHAJIbHO-TEXHHYECKOMY
o0ecrne4eHnIo
Peanuzarus yaeOHOM TUCIUIUIMHBI TpeOyeT Hamu4usl yueOHOTo KabuHeTa (GU3HKH.

ObopynoBanue yueOHOTo KabMHETa: CTOJIbI, CTYJbs, MKa(bl 1715 000pyIOBaHUS,
MYJIbTUMEIUUHBINA POEKTOP, 3KpaH, [IK, komnac — 5 wT., KypBUMETp, ChIpbE TS
XMMHYECKON MPOMBIIUIEHHOCTH (pa3JaTOYHBI MaTepuall), aMIepMeTrp, npudop
JUIS  WUIIOCTPAallMM 3aKOHAa COXpPaHEHWs Macchl BEIIECTBa, MNpUOOp AJs
ONpE/ENICHUs] COCTaBa BO3/AyXa, MNPUOOp M1 TONYYEHHs] TaJOUJ0ATKAHOB,
CHMPTOBKAa — 2 MIT., J1a0OPAaTOPHBIM IITATUB, TEPMOMETP J1aOOPATOPHBINA, HAOOP
COEIMHUTENBHBIX IIPOBO/IOB, HA0Op KanwuisipoB, Habop «Pusuka-10», mWTaTUB C
npobupkamu — 30 mT., TpubOp IS JAEMOHCTpAIMU JaBJICHUS B >KUIKOCTSX,
npubop i TodydeHust cOopa ra3oB, HNpUOOp JIsi JAEMOCTPAIIMU TETJIOBBIX
SBIICHUHM, MOJIe]b JABHUTATeNs] BHYTPEHHETO CrOpaHusi, OTHHUBO BO3AYIIHOE,
BOJIETMET], BBIKITIOYATENb OTHOTIOJIOCTHOM, TMHAMOMETp — S IIT., MArHUT — 2 MIT.,
MOJIeTIb DJIEKTPOJBUTATENS, TPUOOp MM JAEMOCTpalMd CBOOOTHOTO TMaJIeHus,
cocylsl COOOIIAKIIUEcs, CTPEJIKH MarHuTHble, HAOOp 3epkay, npudop mJs
JEMOHCTpanuu npaBuia JIeHa; KOMIIEKThl TEMAaTUYECKUX TUTAKaTOB MO (PU3HKE,
XUMHH, aCTPOHOMHH, yIeOHO-METOTUIECKUE CTECH/IBI.

TexHuyeckue cpeacTBa 00yueHUs:
— IIK ¢ noctymnoMm k cetn IHTEpHET,
— TIporpaMMHOE oOecrieueHre 00Iero Ha3HaueHHs.

3.2. UudopmanmnonHoe odecnevyeHne o0yueHust

IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI
OcCHOBHbBIE HCTOYHUKH:

1. CobGonea B.B. O0mmii kypc ¢usuku [DIEKTpOHHBIM pecypc]: ydeOHO-
METOMYECKOE MOCOOMEe K PEIICHUIO 3a/1a4 M BHITIOJTHEHUIO KOHTPOJIBHBIX padoT
no ¢usuke/ Cobonera B.B., EBcuna E.M.— DeKTpoH. TEKCTOBBIE JIaHHbIC.—
AcTtpaxaHb: ACTpaxaHCKUWA WHXEHEPHO-CTPOUTENbHBIN HHCTUTYT, DBC ACB,
2013.— 250 ¢.— Pexum moctyma: http://www.iprbookshop.ru/17058.— 29bC
«IPRbooks»

2. Yapyrun B.M. Knaccudeckas actpoHoMusi [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Yapyrun B.M.— DnektpoH. TekctoBbie nanHbie.— M.: [Ipomereii,
2013.— 214 c.— Pexum nmoctyma: http://www.iprbookshop.ru/18578.— 29bC
«IPRbooks»

I[OHOJIHI/ITG.]ILHLIG UCTOYHUKU:
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1. Bpammos JI.I'. Y nuButenbHast actpoHOMuS [ DIeKTpOHHBINA pecypc]/ bpammnos
J.I'.— DnextpoH. TekcTtoBbie qanHbie.— M.: DHAC, 2014.— 208 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/17825.— 3BC «IPRbooks»

2. Bnagumupos FO.C. OcHoBanus ¢usuku [DIeKTpoHHBIN pecypc]/ Bragumupon
FO.C.— DOnektpoH. TekcTtoBblie paHHbie.— M.: BMHOM. JlaGoparopus

3HAHHM, 2015.— 456 C.— Pexum JOCTyma:
http://www.iprbookshop.ru/6481.— 3BC «IPRbooks»

3. Camotinenko IL.M. ®wusuka. COopHuK 3amad. YdeOHOE nocooue.
M.Axkanemus,2014

HNHTepHeT-pecypcesl.

1. www.fcior.edu.ru (denepanpHblii HEHTP HHGOPMAIMOHHO-00PA30BATEIBHBIX

pPECYpPCOB).

wwww.dic.academic.ru (Axagemuk. CioBapy 1 SHIUKIONEIUN ).

www.booksgid.com (Books Gid. DnekTponHas 6ubnuoTeka).

4, www.globalteka.ru  (I'mobGanteka. I'nmobGanpHast  OMONHMOTEKAa  HAYYHBIX

pecypcoB).

www.window.edu. ru (EauHoe 0KHO A0CTYIIa K 00pa30BaTeIbLHBIM pecypcam).

Www.St-books.ru (JIyumias yueOnast tureparypa).

7. www.school.edu. ru (Poccuiickuii oOpa3oBarenbHbIi TOpTal. J[OCTYyImHOCTS,
KauecTBO, 3(P(HEKTUBHOCTH ).

8. www.ru/book (DnekTpoHHas OMOIMOTEYHAS CUCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBarenbHbie pecypchl MHTepHeTA —
®duzuka).

10.www.school-collection.edu. ru (Enunas KOJIICKITHSI U(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

11.https//fiz.1september.ru (yue6HO-MeTOAMUECKas Ta3zeTa «Duzukay).

12.www.n-t. ru/nl/fz (HoGeneBckue naypeaTsi o Gu3MKe).

13.www.nuclphys.sinp.msu. ru (Snepnas dbusuka B UntepHeTte).

14. www.college.ru/fizika (Ilonrotoka k EI'3).

15.www . kvant.mccme.ru (HayqHO-TIOMTYJIIPHBIN (PU3UKO-MAaTEeMaTHUYECKUH KypHaT
«KBaHT»).

16.www.yos. ru/natural-sciences/ntml (ecTtecTBeHHO-HAy4YHBIH OJKypHAT IS
mosonexu «I1yTh B HayKy»).

W N

o
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JACHUTILIAHBI

KoHTpons u  oleHKa  pe3yJbTaTOB  OCBOCHHS  Y4EOHOM  JUCHUIUIMHBI
OCYIIIECTBIISIETCS MpEnojaBaTeeM B IPOILECCE IMPOBEACHUS IMPAKTUYECKUX
3aHSATUN, TECTUPOBAHUSI, a TAK)KE BBIMOJHEHUS 00YUYarOITUMUCS WHIANBUTYaTbHbIX
3aJlaHU.

@®opMbI U METOBI
KOHTPOJISl M OLIeHKH
pe3yJbTaToB 00y4YeHus

PesyabTaTnl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

JIMIYHOCTHbIC

— YyBCTBO TOPJOCTH M YBaXECHHUS K HCTOPUU U JOCTHKCHHAM
OTEYECTBEHHOM (U3MYECKOM HaykH; (PU3MUECKH TI'PaMOTHOE
NOBEJCHUE B MPOPECCUOHATBHON IESITEILHOCTH M OBITY IpH
oOparieHuu ¢ npudopamu U yCTpoicTBaMu;

— TOTOBHOCTh K TIPOJOJDKCHHIO OOpPa30BaHMsI M IOBBIIICHUS
KBaJIM(hUKALIMU B n30paHHON npodeccuoHaIbHON
JESITEIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJH (U3UUECKUX
KOMIICTCHIIUH B 3TOM;

— YMEHHME HUCIOJIb30BaTh JIOCTUKEHUS COBPEMEHHON (hru3nyecKkoi
HAyKH U  (U3MYECKMX  TEXHOJIOTMH /A7  TOBBILICHUS
COOCTBEHHOI0 MHTEJJIEKTYaJIbHOTO pa3BUTHS B BbIOpAaHHOMU
npodecCuoHaIbHOM 1S TeIbHOCTH;

— YMEHHE CaMOCTOATENbHO J00BIBaTH HOBBIE Ui ce0s
¢usznueckue 3HAHUSA, WUCIOJIB3YSd JUISI OTOrO JIOCTYIIHBIE
UCTOYHUKU MH(POPMALINY;

— yMEHHUE BBICTPAaMBATh KOHCTPYKTHUBHBIE B3aUMOOTHOILIEHHUS B
KOMaH/Ie 110 pelIeHNI0 00X 3ajay;

— yYMEHHE yNIPaBIATh CBOEH MO3HABATEIBHOMN EATENBHOCTHIO,
IIPOBOAMTH CAMOOLIEHKY YPOBHSI COOCTBEHHOTO
UHTEJUIEKTYAJIbHOIO Pa3BUTHUS

YCTHBIN 0I1poc,
paKTUYeCKast pabora,
MAUCbMEHHBINA OMPOC

MeETaAlPpEeAMETHBIC

— UCHOJb30BaHUE pa3IMyYHBIX BUJIOB MO03HaBaTEIbHOM
JESTENIbHOCTH NIl pelieHusl (GU3NYecKux 3ahad, IpUMEHEHUe
OCHOBHBIX METOJIOB IMO3HaHMsA (HAOMIOACHHUS, ONMCaHUS,
U3MEpEHUs], SKCIIEPUMEHTA) JUIsl U3YUYEHHUs PAa3JIMYHBIX CTOPOH
OKPYKaroIlEeH TEUCTBUTENBHOCTH;

— UCHOJb30BaHUE OCHOBHBIX HHTEJJIEKTYaJIbHBIX OIEpalyii:
MIOCTAaHOBKU 33/auyd, (OpPMYyJUPOBAHUS THUIIOTE3, aHAIU3a U
CHHTE3a, CPaBHEHUs, 0000IIeHNs, CUCTEMATH3allUH1, BbISIBICHHS | YCTHBIN orpoc,
MPUYNHHO-CJIEICTBEHHBIX CBSI3EH, MOKMCKa  aHaJOroB, | MpaKTUYEeCKas pabora,
(bopMynUpOBaHUS BBIBOJIOB Ul U3YyYEHMs PA3TUYHBIX CTOPOH | MUCHMEHHBINA OMPOC
¢uznyeckux OOBEKTOB, SIBJICHHWH U TPOILIECCOB, C KOTOPBIMU
BO3HUKAET HE00X0AUMOCTh CTaJIKUBAThCS B
npodeccuonanbHOM chepe;

— YMEHHE TEHEpPUpOBaTb MJAEH U OINPEAENsATb CpEACTBa,
HE00XO0/IMMBbIE JIJIsl UX pealin3alui;

— YMEHHE HCMOJb30BaTh Pa3IUYHbIE HUCTOUHUKU AJISI MOJYUCHHS
buzndeckoit nHPOpPMAIIHH, OIEHUBATH €€ JOCTOBEPHOCTH;
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yYMEHHE aHAIU3UPOBATh M TPEACTABIATH WHPOPMAIHIO B
Pa3IHYHBIX BU/AX;

yYMEHUE ITyOJIUYHO MPEJICTABIATh PE3yabTaThl COOCTBEHHOTO
UCCIICIOBaHMS, BECTHU AUCKYCCHH, JOCTYITHO M TAPMOHUYHO
coderast cojep)kanue 1 Gpopmbl pencrapisieMol HHGpopmanuu

NnpeaAMETHLIC

c(hOpMUPOBAHHOCTH MPEACTABICHUN O POJIU U MecTe (PU3UKHU B
COBPEMEHHOM  HAay4yHOM  KapTMHE  MHpa;  MOHUMAHHUE
(bu3HYECKON CYITHOCTH HAOII0IaeMBbIX BO BeeneHHOM sBIICHUH,
poii Gu3MKK B POPMUPOBAHUHN KPYro3opa v (HYHKIIMOHAIBHON
rPaMOTHOCTH YEJIOBEKA JJISl PELICHUS MPAKTUYECKUX 3a/1ay4;
BJIQJICHUE OCHOBOIIOJIATAOIIMMH  (U3HYCCKUMHU TTOHATHUSMH,
3aKOHOMEPHOCTSIMH, 3aKOHaAaMU W TEOPHUSIMHU;, YBEPEHHOE
UCTIOJIb30BaHNE (PU3NYECKON TEPMUHOIOTHU U CUMBOJIUKH;
BJIAJICHUE OCHOBHBIMU METOJAMH HAY4YHOTO IIO3HAHMS,
UCTIONIB3YEMBIMA B (pU3WKE: HAOJIOJCHUEM, OIHCAHUEM,
MU3MEPEHUEM, IKCIIEPUMEHTOM;

yMeHusi 00pabaThIBaTh pe3yNbTaThl U3MEPEHUI, 0OHAPYKUBATh
3aBUCUMOCTh MEXAY (U3MUYECKUMU BEIUYHMHAMH, OOBICHATH
MOJIyYEHHBIE PE3YJIbTaThl U JI€JaTh BBIBOBI;
c(OpPMHUPOBAHHOCTh YMEHUS pelIaTh PU3NICCKUC 3a/1a4H;
c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH IMOJYYCHHBIC 3HAHUS
JUTSE OOBSICHEHUST YCIIOBUH MPOTEKaHUS (PU3NICCKUX SBICHUHN B
npupojae, MNpopecCHOHAIbHOW cdepe U JUId  IPUHATHUS
MPAKTUYECKUX PEIICHHUI B TIOBCEIHEBHOM KU3HU;
c(hopMUPOBAHHOCTHh COOCTBEHHOM MO3UIIMHU 110 OTHOIIICHHUIO K
buznueckoit uHpopmMau, TOTy4aeMON U3 pa3HbIX
HCTOYHHKOB

YCTHBIN o1poc,
NpaKTH4IecKas pabora,
IIMCbMEHHBIN OIIPOC
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