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1. MACHOPT PABOYEH MPOT'PAMMBI YYEFHON JUCIATLIMHBI
PU3UKA

1.1. Ob6saacTh NPpUMeHEeHHUs TPOrPAMMBI

[Tporpamma o6mmeoOpa3oBaTenbHON y4eOHOW AMCIUIUIMHBI «(pHU3HKa» MpeaHa3HAYeHA
JUIsL U3ydeHus: QU3MKU B Mpo(ecCHOHANbHBIX 00pa30BaTEIbHBIX OpPraHU3aIUsIX, PEaTU3yIOIINX
00pa3oBaTeNbHYI0 MPOTrpaMMy CpeaHero odmiero odpasoBanus B mpenenax ocBoenus [II1ICC3
CIIO na 0a3e OCHOBHOro 00IIEero OOpa30BaHUs IO CHCIHATBPHOCTH TEXHHYECKOro mnpoduiis
cpenHero npodeCcCHOHaTBFHOT0 00pa3oBaHus
09.02.04 «ndopmManuoHHbIE CHCTEMBI (110 OTPACIISAM))»

1.2. MecTo yueOHo# nucuuninnbl B crpykrype HHIICC3:

VueOHast AucCHMIUIMHA «(DU3UKa» SBISIETCS YYEOHBIM IPEIMETOM 00s3aTeNbHOM
npeaMeTHoi obnactu «podmisHoi Haykn» @I'OC cpegnero obmiero o0pa3oBaHusl.

1.3. Hean u 3agaum y4eOHOl JMCUMILIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHS
Y4eOHOH IMCUMILINHBI:

COI[ep)KaHI/IC IMporpaMmbl (((I)I/I3I/IKa» HaIIpaBJICHO HAa JOCTUKCHUC CIICAYHOIIUX !!e.ﬂeﬁ:

* OCBOCHHME 3HAaHUI O (yHIaMEHTANIbHBIX (U3NYECKUX 3aKOHAX U NPUHLUIAX, JEKAIUX B
OCHOBE COBPEMEHHOH (PM3MUECKOW KapTHHBI MHUpa; HanOoJiee BAXKHBIX OTKPBHITHAX B 00JacTu
(bu3MKKM, OKa3aBIIMX OMpPEENSIONIee BIUSHUE HA Pa3BUTHE TEXHUKH U TEXHOJIOTMH; METOAax
HAYYHOTO MMO3HAHUS IPUPO/IBI;

* OBJIQJICHUE YMEHUSIMHU MPOBOAUTH HAOIOEHUS, TUIAHUPOBATh U BBHIMOJHATH YKCIIEPUMEHTHI,
BBIIBUTATh THUIOTE3bl U CTPOUTH MOJIENH, MPUMEHATH IOJyYEeHHBbIE 3HAHHS MO (U3MKE s
OOBSICHEHHUSI Pa3HOOOpa3HbIX (U3NYECKUX SBICHUW M CBOWMCTB  BEIIECTB; IPAKTUUYECKU
UCIIONb30BaTh  (PM3WYECKHE 3HAHUA, OIIEHWBAaTh JIOCTOBEPHOCTh €CTECTBEHHO-HAYyYHOU
uH(pOopMaLnu;

* pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, MHTEIUIEKTYalbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B
npouecce NpUOOpeTeHHs] 3HAHUM M yMEHUH 1o (U3MKEe C HCHOJIb30BAaHUEM Pa3IMUHBIX
MCTOYHUKOB MH(POPMAITIH U COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOIOTHIA;

* BOCHUTaHHE YOEXKJIEHHOCTH B BO3MOKHOCTH TO3HAHMSI 3aKOHOB NPUPOABI, UCIIOJIb30BAHUS
JIOCTIKEHUH (U3MKKM Ha Olaro pa3BUTHS 4YEIOBEYECKOW ITMBMIIM3AINHM;, HEOOXOIUMOCTU
COTPYJIHUYECTBA B MPOIECCE COBMECTHOI'O BBINOJHEHUS 3a]a4, YBAKUTEJIBHOIO OTHOILIEHUS K
MHEHHUIO ONMOHEHTa TpU OOCYXKIEHUU TPOOJIEM EeCTECTBEHHO-HAYYHOTO COJEepKaHUS;
TOTOBHOCTH K MOPAJbHO-3TUYECKOW OIICHKE HCIOJb30BaHUSI HAYYHBIX JOCTHIKEHUMW, UYyBCTBA
OTBETCTBEHHOCTH 32 3alIUTY OKPYKAIOILIEH Cpebl;

* WCMOJIb30BaHWE TMPUOOPETEHHBIX 3HAHUM W YMEHHH JJIS PEHIeHUs TMPAKTHYECKUX 3a1ad
MOBCEHEBHOM >KM3HHU, obOecneueHUs 0e30MacHOCTH COOCTBEHHOW KH3HH, PAalMOHAIBHOTO
MIPUPOIOTIONB30BAHMS U OXPaHbI OKPYXKAIOIIEH CpeIbl U BO3MOKHOCTh MPUMEHEHUsI 3HAHUM TTPH
pellIeHnH 3a7a4, BO3HUKAIOIIUX B MOCIEAYIOMEeH MpohecCHOHATBHOU NesITEIbHOCTH.

OcBocHue COACPIKAHUMA y‘-ICGHOﬁ JAUCIMITIIMHBI (((l)PI?.HKﬂ» obecreynBaeT JOCTHXXCHHC
CTYACHTAMH CICAYIOIHUX pPe3yJbTaTOB!

¢ JUYHOCTHBIX:



— YYyBCTBO TOPJOCTH U YBAXEHHUA K HCTOPUU U JOCTHKCHHMSIM OTEUECTBEHHOM (PHU3MUECKON
HayKH;, (U3UYECKH TPaMOTHOE MOBEJACHHE B MPO(ECCHOHATIBHOW NEATEIBHOCTH U OBITY NPH
oOpaleHnu ¢ MpUOOpaMK U YCTPOMCTBAMH;

— TOTOBHOCTh K TMPOJO/DKCHHIO 00pa30BaHHs M TOBBIMICHHS KBATM(GHKAIUU B H30paHHOM
npoeCCUOHATBLHOMN JCITEIBHOCTH U O0BEKTUBHOE OCO3HAHKME POJIH (U3NUCCKUX KOMIICTCHITHIA
B 3TOM;

— YMEHHE HCHOJb30BATh JOCTH)KEHUS COBPEMEHHOW (u3nueckod Hayku M (PU3HUECKUX
TEXHOJIOTUH Il TOBBIMICHUS COOCTBEHHOIO HWHTEIUICKTYaJbHOTO pa3BUTHS B BBIOpaHHOI
po(hecCHOHANTLHOM e TEIIbHOCTH,

— yMEHHE CaMOCTOSTEIbHO N00BIBaTh HOBBIC I ceOsi (DU3MYECKUE 3HAHUS, MCIOJB3YS IS
3TOTO JIOCTYIHbIE UCTOYHUKH WH(POPMAIIHH;

— YMEHHE BBICTPAUBaTh KOHCTPYKTUBHBIC B3aMMOOTHOILICHHS B KOMAH/IC 10

pElIeHUI0 00IIUX 3a/1a4;

— yMEHHE YIpaBJIATh CBOCH MO3HABATEIbHOM JEATEILHOCTHIO, IIPOBOJANTH CAMOOIICHKY YPOBHSI
COOCTBEHHOTO MHTEIUICKTYaJIbHOT'O PA3BUTHUS;

* MeTanpeIMeTHbIX:
— HCIIOJIb30BaHKUE PA3IMYHBIX BUJIOB MMO3HABATEIBHOM JCATEIBHOCTH JUIS PEIeHUs (HU3HISCKUX
3a1a4, NMPUMEHEHHUE OCHOBHBIX METOJOB MO3HAHUS (HAONIOJACHUS, OIMUCAHUS, H3MEPECHHS,
AKCIEPUMEHTA) JUTSl U3YYCHUS Pa3IMUHBIX CTOPOH OKPYKAOIIEH JIEHCTBUTEIBHOCTH;

— HCIOJBb30BAaHME OCHOBHBIX HMHTEJUICKTYAJbHBIX  ONEpaluid: TOCTAaHOBKH  3a/layH,
(GopMyIHpOBaHUSI TUIOTE3, aHAIM3a M CUHTE3a, CPaBHEHHs, OOOOINCHUS, CHUCTEMaTH3allHH,
BBISIBJICHHSI NTPHUYUHHO-CIICICTBEHHBIX CBS3€H, MOWCKAa aHAJIOroB, ()OPMYIMPOBAHHUS BBIBOJIOB
JUIS. U3YYEHUS Pa3IMUHBIX CTOPOH (PU3HUYECKHX OOBEKTOB, SIBJICHUH M MPOIECCOB, C KOTOPBIMU
BO3HHMKAET HEOOXOAMMOCTh CTAIKUBATHCA B MPOdeCcCHOHAIBHOM cdepe;

— yMEHHUE TeHEPUPOBATh UJCU U ONPEACIIATh CPEICTBA, HEOOXOAUMBIC JIJISl UX pealln3allui;

— YMEHHE HCIIOJIb30BaTh PA3JIMYHbIE UCTOYHUKU UISI TOJTy4YeHHUs (usmueckor mHpopmarmm,
OLICHUBATh €€ JIOCTOBEPHOCTH;

— YMEHHUE aHAIM3UPOBATH U MPEICTABIATH HHPOPMAIUIO B Pa3IMYHBIX BHIAX;

— YyMeHHE MyOJUYHO NPEACTaBIATh PEe3yJlbTaThl COOCTBEHHOIO HCCIIEAOBAHUS, BECTU
JMICKYCCHH, JIOCTYITHO W TapMOHHUYHO COYeTas cojepkaHue U (OPMBI TPEICTABIIEMON
uHpOpMaInH;

* IpeAMETHBIX:

— c(opMUPOBaHHOCTh MPEACTaBICHUNH O PO U MecTe (U3MKA B COBPEMEHHOM Hay4YHOU
KapTHHE MHpa; MOHMMaHHe (U3UYECKOM CYHIHOCTH HabOiarogaeMblx BO BceeneHHOH sBiIeHMH,
poiu Qu3uku B (HOpMHPOBAHUM Kpyro3opa U (yHKIHMOHAJIBHOW TPaMOTHOCTH YelOBeKa s
pEILIEeHUs MPAKTUYECKUX 3a/1a4;

—BJIaJICHHE OCHOBOIOJIATAIOIUMHI (PU3HMUECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHaMHU U
TEOPUSIMU;

- YBEPEHHOE HMCII0JIb30BaHUe (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIUKY;

— BIQJICHHE OCHOBHBIMH METOJIaMH HAy4YHOTO II03HAHMSA, MHCIOIb3yeMbIMH B (DU3HKeE:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, FIKCIIEPUMEHTOM;

— yMeHus 00pabaThIBaTh Pe3yNIbTaThl H3MEPEHHH, OOHAPYKUBATh 3aBUCUMOCTh

MeXy QU3NYECKUMU BEIMYUHAMU, OOBSICHATH NOJy4YE€HHBIE PE3YJIbTAThl U I€TaTh BHIBObL;

— c(OpMHUPOBAHHOCTb YMEHUS pelIaTh GU3NIECKUe 3a/1a4H;

— c(hOpPMUPOBAHHOCTh YMEHHSI NPUMEHSATH IOJYYEHHbIE 3HAHHS JUIsl OOBSCHEHUS YCIOBUMN
npoTeKaHus (U3WYECKUX SBJICHUI B INpHpojie, NMpodecCHOHANbHOW chepe M Ul NPUHATUSA
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU,

— c(hOpMHPOBAHHOCTh COOCTBEHHOW MO3MIMHU MO OTHOLIEHHIO K (u3ndeckoil nHpopmaimu,
MOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



B pesynprate OCBOEHUS OUCHMIUIMHBI (POPMHUPYIOTCS KOMIIOHEHTHI CIEIYIOUUX 00ujux
KoMnemenyuli 00y4aroIerocs:
OK 1. [ToHumatp CyIIHOCTh M COLMATBHYIO 3HAUUMOCTh CBOEH Oynymieit mpodeccuu, mposBiIsITh
K Hel
YCTOWUYMBBIN UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JE€SATEIBHOCTD, BHIOMPATh TUIIOBBIE METO/BI M CTIOCOOBI
BBITIOJTHEHMS PO ECCHOHANBHBIX 33/1a4, OI[CHUBATh UX dPPEKTUBHOCTh U KAYECTRBO.
OK 3. [IpyHuMaTh peuieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYaIUsAX U HECTH 32 HUX
OTBETCTBEHHOCTb.
OK 4. OcymiecTBIATh MOUCK M MCIOJb30BaHUE HHPOPMAIIHH, HEOOX0UMOH 1711 3D PEKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHATBHBIX 3a/1a4, TPOPECCHOHATBHOTO U TMYHOCTHOTO PAa3BUTHSL.
OK 5. Mcnonp3oBath HH)OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B TPO(eCCHOHAIBHON
JESTEIIbHOCTH.
OK 6. PaboTats B KoJUIeKTHBE U KOMaHe, 3 (HEeKTUBHO 00IIaThCsI ¢ KOJIEraMU, PYKOBOJICTBOM,
OTPEOUTEIAMHU.
OK 7. bpatp Ha ce0si 0OTBETCTBEHHOCTb 32 pa0dOTy YWICHOB KOMaH bl (IOAYNHEHHBIX ), PE3yabTaT
BBITIOJIHEHHUS 33/IaHUM.
OK 8. CamocTosTeNIbHO ONpeNeNaTh 3aaud MpoPecCHOHAIBHOTO U JIMYHOCTHOTO Pa3BUTHS,
3aHUMATbhCA
camMo00pazoBaHuEM, OCO3HAHHO MJIAHUPOBATH MOBBIIIEHNE KBATHU(UKALINH.
OK 9. OpueHTHpOBAaTHCS B YCIOBHSX YacCTOH CMEHBI TEXHOJOTHH B MpPOodeCCHOHATHLHON
JIeATEIbHOCTH.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME NMPOTrPaMMbl Y4eOHOM IMCUUILTIHHbI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyyaromerocs - 181 gacos, B ToM umcie:
00s3aTeNnbHOM ayIUTOPHOM yueOHOM Harpy3ku obydaromerocs - 121 gacos;
CaMOCTOSITeNIbHOW paboThl oOyuaromierocst - 60 gacos.



2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOI JMCHHMIIJIMHBI M BUABI Y4e0HO# padoThI

Buj yueOHoii padoThl

O0beM yacoB

MakcumanbHas yyeOHas Harpys3ka (Bcero) 181
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 121
B TOM YHUCIJIE:

JIEKIIUU 41
nabopaTopHbIe pabOThI 40
IIPaKTUYECKHUE 3aHATHS 40

CamocrosiTejibHas padoTa o0yuaroierocsi (Bcero) 60
B TOM YHUCIIE:

camocTosITeNIbHass paboTa MO IMOATOTOBKE pedepaToB M MHAMBHUIYAIbHBIX 20
IIPOECKTOB

BHEAYJUTOPHASI CAMOCTOsITENIbHAs paboTa 40
HtoroBas arrecrauus B popme IK3aMeHa




2.2. TemaTu4ecKuil IVIaH U COJlep:KaHue YUeOHOW AU CHMIIIMHBI OU3UKA

HaumeHoBaHue Copaeprxanue yued0HOro MaTepHaJia, JIaGopaTopHbie padoThl H MPAKTHYECKHE 3aHATHS, Oo0bem YpoBeHb
pa3/1esoB U TeM caMocTosiTeIbHasi padoTa o0yuyalommxcs, KypcoBasi padora (poeKT) 4yacosB O0CBOEHHUA
1 2 3 4
BBenenue Beenenue 2 _I
ConepxaHre y4eOHOTO MaTepHaia: 2 1,2
du3uka — QyHIaMEHTAIbHAS HAayKa O IPUPOJIE.
ECTCCTBCHHO'HayLIHI:Jﬁ MCTO/ IIO3HAaHHA, €TI0 BO3MOXHOCTHU U I'PaHULbI IPUMEHUMOCTH.
SKCHCpI/IMCHT n TCOpUA B IMPOLECCE IMO3HAHUA IMPUPOIBLI. MO)Z[CHI/IpOBaHI/Ie (1)I/I3I/I‘IGCKI/IX SIBJICHUN M mpouecCoB. Pomb
SKCIIEPUMEHTA ¥ TEOPUH B MPOIIECCE TO3HAHS IPUPOJIBI.
Ousuueckas BenmuuwmHA. [lorpemHocT wW3MepeHni (u3muecknx BenmnunH. Duzndeckue 3aKOHBL. | paHUIIBI
MpUMEHUMOCTH (u3nvecKkux 3akoHoB. [loHaTHe o (u3nMveckoil kapTHHE Mupa. 3HAUYEHUE (QU3MKH MPH OCBOCHUH
npodeccuit CI10 u cnermansHOocTe#t CI10.
Pazpen 1. Mexanunka 34
Tema 1.1 1. Kunematuka 8 _
KunemaTuka Coneprkanne yu4eOHOTO MaTepuaa: 2 1,2
Mexanndeckoe apwkeHue. Cucrema orcuera. MartepuanbHas Touka. Tpaektopus. [lyte u nepemerienue. CKOpOCTb.
PaBHOMepHOE TpsMonmHeiiHOe nBmxkeHue. | paduueckoe mpexacraBieHune ABMWKEHHS. OTHOCHUTENHHOCTh JBHKCHUS.
[lepemennoe nBmxkenne. CpemHsisi CKOpPOCTb. PaBHOyCKOpeHHOe TpsMoNuHEHHoe mABmkeHue. ['paduueckoe
npeacTarieHue apwkeHus. CBoOOIHOE MajJicHUEe TNl Y CKOPEHHE CBOOOIHOIO majeHus. J[BuxeHue Teia, OPOIICHHOTO
BEPTHKAIBHO BBepX. JIBIKEHUE Tela, OpOIIEHHOTO TOPU30OHTAIBHO U MO YIJIOM K TOPU30HTY. PaBHOMEpHOE JBIKEHUE
0 OKPY>KHOCTH. JIMHEHHAs U yriioBasi CKOPOCTH. Y CKOPEHUE MPU PABHOMEPHOM JIBMXKEHUU 110 OKPY>KHOCTH.
JlaboparopHas padora: OnpeaencHue yCKOPSHUs IBUKCHHS TEJa. 2
[IpakTudeckue 3aHATHUS: 2
Kunematuka IMMOCTYIATCJIbHOTO U BPpalllaTCIIbHOI'O ABMKCHUS.
KonTponbhas pabora
CamocrosTenbHas paboTa 00yJaromuxcs: PensaTHBUCTCKYIA 3aKOH cCKOpocTed. [IpuHINIT COOTBETCTBUS. 2
Tema 1.2 /lunamuka 2. IluHaMuKa 10




Coneprkanue y4eOHOT0O MaTepuaa; 2 1,2

ITepBrrit 3akon HeroTtona. MHepnmansHble cucTeMbl oTcuera. [IpuHIum otHOocHTenbHOCTH [ammmmies. Macca. Cuira.

Bropoii 3akon Helotona. Tpetmii 3akoH HpioTona. ['paButanmumonHble cumbl. 3aKOH BCEMHUpPHOTO TsroreHus. Cuna

TsoKecTH. Bec Tema. J[BmkeHHMe IUTaHeT M MCKYCTBEHHBIX CITyTHHKOB 3emum. [lepBas kocmudeckas ckopocTs. Cria

ynpyrocta. 3akoH ['yka. Cuna tpenus. Bunsl tperns. Koaddumment tpenus. [IBimkeHne Tena ¢ y9eTOM CHITBI TPEHHS.

JlaGopatophas pabora: M3MepeHne Macchl Tena METOJIOM THAPOCTATHYECKOTO B3BEILIMBAHUSI. 2

[IpakTHyueckue 3aHATH: 4

JlmHaMuKa MOCTynaTeaIs-HOTO M BPalaTeIbHOTO ABIDKEHS

CamocrosiTensHas pabota oOyuaromuxcst: [loHsATHE peNITUBHCTCKON Macchl (3aBHCUMOCTh MacChl OT CKOPOCTH) 2
Tema 1.3 3akonbl 3. 3aKoHBI cOXpaHeHHUs] B MEXaHHKe 8
COXpaHEeHHUs B Copeprkanne ydeOHOTO MaTepuraia: 2 1,2
MexXaHUKe. . Ummynec Tena. 3akoH coxpaHeHHs1 UMITyJibca. PeakTuBHOE ABKeHHE. MexaHuueckas pabora. MomiHOCTb. DHeprusl.

Kunerndeckast 1 moTeHIIMANIbHAS SHEPTHUHU. 3aKOH COXPAHEHUSI MEXaHUIEeCKOH SHEPTHH.

Jlaboparopras pabora: M3mepenne kodddunrenTa TpeHUs CKONBKEHHUS ¢ TTOMOIIBIO 3aKOHA COXPAaHEHUS SHEPTUH. 2

[IpaKTUYECKOE 3aHATHE: 2

3aK0H COXpaHEHUS UMITYJIbCa. 3aKOH COXPAaHEHHS SHEPTHH.

KonTponbHas pabdora

CamocrosTenbHas pabora o0y4aromuxcs: COOTHOIICHHUE MEKIY TOJTHON SHEPTUEH U UMITYJIbCOM YaCTHIIbI, 2
Tema 1.4 CraTuka, 4. CraTuka, THIPOCTATHKA. 8
THAPOCTATHKA. Coneprkanne yq4eOHOTO MaTepuaa: 2

MoMeHT CHITBL. Y CITOBUS PAaBHOBECHS TeJl, UMEIONTUX OCh BparmieHus. [laBnenue. 3akon [lackans ist >KUIKOCTEH U Ta30B.

Bapomerpst u MoHomeTpel. CooOmraromuecs cocynbl. [lpummm ycrpoiicTBa THIpaBIAYecKoro npecca. ATMochepHoe

namieHue. VM3meHenue atMoc()epHOTO JIABJICHUS C BBICOTOW. ApXMME0Ba CHja JUIS JKUJIKOCTEH M Ta30B. YCIIOBHUS

IJ1aBaHUA TCJI Ha TIOBEPXHOCTHU KUJIKOCTH.

JIBr>keHHe )KHUIIKOCTH 0 TpyOaM. 3aBUCHUMOCTb JaBJICHUS )KUIKOCTH OT CKOPOCTH €€ TeUSHUSI.

JlaboparopHas padora: OnpezeneHue MOBEPXHOCTHOIO HATSDKEHUS JKUKOCTH. 2

[paKTUYECKUE 3aHATHS: 2

Craruka, ruApOCTaTHKA

CamocrosTenbHas pabora o0y4aromuxcs: [IpocTbie MeXaHU3MBI M X UCIIOJb30BaHKe. 3akoH JlajibToHa. 2
Paznen 2. MouJekyaspHas (pu3uKa U TEPMOTUHAMHUKA 32
Tema 2.1 OcHOBBI 1. OcHOBBI MO/IEKY/ISIPHO — KHHETHYECKOil Teopuu 5
MOJIEKYJISIPHO — Coneprkanne yqeOHOTo MaTepuraia: 2 1,2




KHHETHYECKOH
TEOPHH

OnbITHOE 00OCHOBAaHHE OCHOBHBIX MOJIOKCHUH MOJEKYISIPHO — KHMHETHYECKOHM Teopuu. Macca M pa3mep MOJEKYIL
Uucno Asoraapo. bpoyHoBckoe nBmxkeHwe. BzanmoneiictBue Monekyn. Mnpeanpnbrii ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO — KUHETHYECKOH TEOpUH UAeaIbHOTO ra3a. Temmeparypa u ee uaMepeHue. AOCOMIOTHAs TeMIepeaTypHas
mkana. FM3MepeHue ckopocTeil MOJIEeKyII.

IIpakTHueckoe 3aHATHE:
OCHOBBI MOJIEKYJIIPHO — KHHETUYECKON TEOPUU Ta3a

CamocrositenbHas pabora ooygaromuxcs: Onpit Llltepra. Pactipenenenre MoeKy IO CKOPOCTSIM.

Tema 2.2. YpaBHeHHe
COCTOSIHUS
UeaabHOro rasa.
H3onpoueccsl.

2. YpaBHeHHe COCTOSTHUSA HIeaJbHOro raza. M3ompoiecchol.

Coneprkanue yueOHOro Marepuana:
YpaBHEHHE COCTOSIHHA HealbHOTO Ta3a (ypaBHeHHue MeHeneeBa — Knaneiipana). YHuBepcanbHas ra30Bas MOCTOSHHAS.
Nzorepmudeckuii, n3006apHbBI, H30XOPHBIN MPOIIECCHI.

JlaboparopHas padora: M3yueHue n3o00apHOro mnpouecca.

[IpakTuueckoe 3ansTue:
N3onponeccsl.

CamocrositensHas padota oOyuaromuxcst: [lonstue Bakyyma. llkana ®@apenreiira.

Tema 2.3 TenoBblie
ABJeHus. BiaxkHocTh
BO3/yXa.

3. TennioBble siBjieHusi. Baa:xkHocTh BO3ayXAa.

Copeprkanne yueOHOTO MaTepuraia:

Buytpennsis snerpust. KonuuectBo terunotsl. TemnoeMkocTh BenecTBa. PaboTa B TepMorHaMUKe. 3aKOH COXpaHEHHS
SHEPrUM B TEIUIOBBIX Mpoleccax (MEPBBI 3aKOH TepMOIWHAMHKH). [IprMeHeHre mepBoro 3aKkoHa TEPMOIWHAMHUKH K
pa3auuYHBIM IpolieccaMm. AnuabaTHbIi mporiecc. McnapeHue u koHjeHcanus. HachllleHHbIE W HEHACBIIICHHBIE Taphbl.
Kunenue xxuaxocreid. 3aBUCUMOCTE TEMITEpATypbl KUMIEHUS OT JaBiieHus. BiaxxHoCTh Bo3myxa.

JlaGoparopnas padota: OnpenesneHre OTHOCUTEIbHOM BIa>KHOCTH BO3AyXa.

IIpakTHueckoe 3aHsTHE:
TemnoBsle mpouecchbl

CamocrosiTensHast pabota oOyuaromuxcs: OU3ndeckuil CMbICT MOJISIPHOM Ia30BON TIOCTOSTHHOM.

Tema 2.4 TenyoBbIe
JIBHUTATEJIHN

4. TenjioBbIe IBUTATEJIH.

Coneprxanre yaeOHOTO MaTepuraia;
IIpunnun aeiictBus TernoBbix aeurateneid. KIIJ] TermnoBbIx qBUraTeneit U ero MakCUMallbHOE 3HaYCHUE.

[IpakTHueckoe 3aHsTHE:
TennoBrle nBUTATEIN

CaMocTosTelbHas pa60Ta 06yqa10mnxc;1: XOJ'IO,Z[I/UIBHBIC YCTaHOBKH. Ponsb TemmoBsix ,Z[BPIFaTeJ'ICﬁ B XXHN3HHU YCJIOBCKA.

Tema 2.5 CBolicTBa

5. CBoiicTBa TBepAbIX U KMIAKHUX TeJI




TBEPABbIX U KHIKUX Coneprkanue y4eOHOT0O MaTepuaa; 1 1,2
TeJ IToBepxHOCTHOE HaTsDKEHHE >KHAKOCTEH. Cuiia MOBEpXHOCTHOTO HaTskeHws. CmadnBaHue. KammimspHble sBISHIS.
Kpucrannmueckue u amopdusie Tena. CBOHCTBa TBEpABIX Tel. YTpyrue aedhopmanuu.
[IpakTHueckoe 3aHsTHE: 2
CBo¥iCTBa TBEPABIX U JKUIKUX TEIN
CamocTrosiTensHas padota oOyuaromuxcs: Kanumisipasle siBIEHUS B IPUPOJIE, ObITY U TexHUKe. [1naBienue u 2
kpuctammm3anyst. Cyomumarust 1 AecyoruMartis.
Paznen 3. DJIEKTPOAMHAMHUKA. 34
Tema 3.1 1. DuexkTpocraTuka 11
DJIEKTPOCTATHKA Copeprkanne ydeOHOTO MaTepuraia: 2
OnexTpudeckuiil 3apsa. Blaumoneiictsue 3apsokeHHBIX Tell. 3akoH KyroHa. 3akoH coXpaHeHHS IIEKTPHYECKOTO 3apsiia.
OnexTtpuyeckoe mnoisie. HanpsKeHHOCTh 3JIEKTPUYECKOTO MOJsL. DJIEKTPUYECKOe IoJie TOouedyHoro 3apsina. Ilpuniun
cyneprio3uuuu nojiei. IIpoBoAHUKN B 3J€KTpUUECKOM MoJie. JIUAIEKTPUKH B AIEKTPUUECKOM mone. JuanekTpuueckas
MPOHHULIAEMOCTh. PaboTa 3leKTpocTaTHYEeCKOro MoJisl MPH TepeMelieHun 3apaaa. [loTeHuan u pa3HocTh MOTEHIIMAIOB.
[lorenuman mong ToueyHoro 3apsifa. CBsi3b MEXIY HaMpPsHKEHHOCTHIO 3JIEKTPOCTATUYECKOIO MO M Pa3HOCTHIO
MMOTEHIINAIOB. DIeKTpoeMKOoCcTh. KoHeHcaTopel. EMKOCTB TIIOCKOTO KOHACHCATOpa. DHEPTHUS AIEKTPHUIECKOTO TTOJISL.
JlaboparopHas pabdora: OnpeneneHre MEKTPUISCKON eMKOCTH KOHIEHCATOPA. 2
[IpakTHdeckre 3aHATHUS: 4
3akoH Kynona. DnexkTpuyeckoe Mmojie ¥ ero XapaKTepUCTHKH.
OnexTpoeMkocTb. KoHIEHCATOPEI.
CamocrosTenbHas pabora oOydaromuxcs: [lonspuzaius Tu3IeKTPUKOB. DIEKTPOCTaTUIECKas 3alllnTa. 3
Tema 3.2 3akoHbl 2. 3aKOHBI MOCTOSIHHOTO TOKA 12
MOCTOATHHOT0 TOKA Coneprkanne yq4eOHOTO MaTepuaa: 2
Onekrpuyeckuid Tok. Cuia Toka. 3akoH Oma 115 yuactka uenu. ConpoTuBieHUE NpoBOAHUKOB. [locnenoBarensHoe U
napajiebHOe COeTUHEHUE MTPOBOTHUKOB. DIIEKPOABIKYINas cuia. 3akoH Oma Jist mostHoM 1ieni. PaGoTa n MoIHOCTh
TOKa
JlaboparopHas pabora: M3ydeHue mociae10BaTelIbHOTO ¥ MapajlieIbHOr0 COSTUHEHUS POBOTHUKOB. 2
JlaboparopHas pabora: OnpejaeneHue 3./1.C. © BHyTPEHHET0 COMPOTUBJICHHSI HCTOYHHMKA JICKTPUYCCKON SHEPTUH. 2
JlaGopartophas pabora: M3mMepeHne MOITHOCTH JIaMIIbl HAKAJIMBAHUSI. 2
[IpakTuueckoe 3aHsTHE: 2

3aKOHBI IIOCTOSTHHOI'O TOKA




CamocrosiTensHas pabota obyuaromuxcs: [lonstue o ceepxmnpoBogumoctu. [IpaBuna Kupxroda. Ycenosue nomydeHus 2
MaKCHMaJIbHON MOITHOCTH BO BHEIITHEH LIEIH.
Tema 3.3 MarantHoe | 3. MarunTHOe moJje. DIeKTPOMArHUTHAA HHAYKIHSA. 11
noJie. Conepxanue y4eOHOTO MaTepHana: 2
DJIeKTPOMATHUTHASA MarautHoe B3amMOJAEHCTBHE TOKOB. MarHuTHoe moje. Wuayknms marHuTHOro mois. Cwuia, JeicTByromas Ha
HHAYKIHS. MPOBOJHHUK C TOKOM B MarHUTHOM moJjie. 3akoH Amriepa. JlelicTBe MarHUTHOTO MOJS Ha ABWXKYyIIMKcs 3apsn. Cria
Jlopenma. MarauTHBIE CBOWCTBA  BEIIECTBA. OJJEKTPOMATHUTHAS HMHAYKIWS. MAarHWTHBIM TOTOK. 3aKOH
anekTpoMarHuTHOU nHAyKuuu. [TpaBuno Jlenna. SIBnerne camonnaykuuu. MHIYKTHBHOCTB. DHEPrHsl MATHUTHOTO MOJISL.
JlaGoparopHas pabora: M3yueHre WHAYKIIMA MAarHUTHOTO TIOJISI. 2
JlaboparopHas pabora: M3mepeHne HHIYKIIUH MAarHATHOTO TIOJISI HA OCH COJICHOHIA. 2
[IpakTHueckoe 3ansTHe: 2
MarunuTHOE 1oie. DIeKTPOMarHuTHas UHIYKITUS.
KonTponbHas pabora
CamocrosTenbHas pabota o0yJaromuxcs: Pojas MarHUTHBIX TIOJIeH B sBNeHUX, mpoucxoasammx Ha Conane. ComHedHas 3
AKTHUBHOCTB.
Paznen 4. Kone0anust u BOJIHbI 23
Tema 4.1 1. Mexanu4eckue KoJeOAHUS U BOJHBI 8
MexaHnuueckue Copneprxkanne yqeOHOro MaTepuraia: 2
KOJIe0AHHS M BOJTHBI lapmonnueckue konebanusa. AMIUIMTYA, TEPUOA M YacToTa KoyeOaHuit. Martemarndeckuii MasTHuK. llepumon
KosnebaHuil Mmatemaruueckoro MasTHuka. Konebanus rpysa Ha npyxuse. lIpeBpaiieHne sHepruu Npu rapMOHUYECKUX
KoseOaHusix. BeiHyxaeHHble KoieOanus. Pe3onanc. [lonstue o6 aBrokonebanmsx. PacmpocTpaHeHne MeXaHUYEeCKHX
BOJIH B ynpyrux cpenax. CKopocTb pacnpocTpaHeHus: BoiHbl. JlnuHa BosiHbl. [lomepednble M HpOJOJBHBIE BOJHBI.
3ByKOBbIe BOJIHBI. CKOPOCTh 3BYKa. | pOMKOCTB M BBICOTa TOHA.
JlaboparopHas pabora: OnpezaeneHue yCKOPEHUsI CBOOOIHOTO MaJIeHUs ¢ MOMOIIbI0 MATEMAaTHUYECKOTO MasSTHHKA. 2
[IpakTnueckue 3aHATHUS: 2
MexaHn4deckue KOJ'IeGaHI/Iﬂ 1 BOJIHBI
CamocrosTelbHas pabora ooy4aroruxcsi: CKOpOCTh U YCKOpEeHUE Koieooneiics Touku. MaTepdepeHius u 2
IuQpaxys BOJTH.
Tema 4.2 2. JNeKTPOMArHUTHBIE K0J1e0aHUsI U BOJIHBI 6
DuiekTpoMarHuTHble | ConepxaHue y4eOHOTO MaTepHana: 2 1,2

K0J1e0aHUS ¥ BOJHDBI

CB0OOIHBIE DIIEKTPOMAarHUTHBIE KoieObaHUsi B KoOHType. llpeBpamieHue sHeprum B KoJeOaTEeNbHOM KOHTYpE.
CobcTBeHHas yactoTa Konebanuii B koHType. [1Ikana 371eKTpOMarHuTHBIX BOJIH.




Jlaboparopnas pabora: M3yueHre 3aTyXaronmx MarHUTHEIX KoJIeOaHUH.

CamocrosTenbHas padota o0y4arormmxcs: CeKTp IeKTpoMarHuTHIX BoJiH. Pagno u CBY-BouHBL.

Tema 4.3
Ilepemennbli
JIEKTPUYECKUI TOK

3. [lepeMeHHBII 3JIEKTPHYECKUH TOK

Copeprkanne yqeOHOTO MaTepraia:
I'enepatop mnepemeHHoro Toka. JleWCTBYyOIIEe 3HAYCHHUS CHJIBI TOKAa W HANPsSHKCHHS. AKTUBHOE, €MKOCTHOE U
WHAYKTUBHOE CONpPOTHBIICHUS. Pe3oHaHC B anekTpudeckoi 1ernu. [Ipuniun padboTsl TpaHchopMaTopa.

N O NN

Jlaboparopnas pabora: OnpeneneHre HHAYKTUBHOCTH KaTYIIKX B IIETISIX IEPEMEHHOTO TOKA.

[IpakTudeckue 3aHATHUS: 2

DJeKTpoMarHuTHbIC KojieOaHus U BONHBL. [lepeMeHHBIH TOK.

CamocrosTenbHas paborta oOyqaromumxcs: [lepenaya snexTposnepruu Ha paccrosane. [[pumenenne TpanchopMaTopos. 3
Pazpex 5. OnTtuka 20
Tema 5.1 3axoHbI 1. 3aKoHBI OTPasKeHUA M MPeJTOMJICHHUA CBETA 8
OTpa’KeHHUs 1 Copeprkanne ydeOHOTO MaTepuraia: 2
NpeJoMJIeHHUS CBETA [IpsamonuHeliHOEe paclpocTpaHEeHHE cBeTa. 3aKOHBI OTpaKEHUS W TpesnomiieHHs cBeTa. [lokazarenb NperoMIICHUS.

[Tonuoe otpakenue. [IpenenbHBIA yroy MOJHOTO OTpaKeHUs. Xon Jiyued B mpusme. [locTpoeHue u300paxkeHHU B

IUIOCKOM 3€pKaJe.

JlaGoparopHas padora: OnpezencHIe MoKa3aTes MPEIOMIICHHSL. 2

[IpakTHueckue 3aHATHS: 2

3aKOHBI OTPAXKECHUS U MPEIOMIICHHS CBEeTa. JIMH3BI.

Kontponbhas pabora

CaMocTosTelbHas paboTa 00yJaroIuxcs: 3aKOHbI OCBEIICHHOCTH. 2
Tema 5.2 JIunsbl 2. JInn3sl 5

Coneprkanue yaeOHOTO MaTepuaa; 2

CooOupatorias u pacceuBatoias jJua3bl. opmMyiia TOHKOH uH3kL. [TocTpoeHne n300paXKeHuid B JIMH3AX.

JlaGopatopnas padora: OnpeneneHue rIaBHOr0 HOKYCHOTO PaCCTOSIHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3BL. 2

CamocrositensHast paborta oOyuaromuxcs: @OKycHOE pacCTOSHHE W ONITHYECKAs CHIIa CHCTEMBI U3 JIBYX JIMH3. 1
Tema 5.3 BosiHOBbIE 3. BosiHoBbIe cBoiicTBa cBeTa 7
CBOIICTBa cBeTa ConepxaHue yueOHOTO MaTepHaa: 2 1,2

CkopocTh cBeTa H ee onbITHOe 00ocHOBaHue. Jlucnepcus. MIHTephepeHIrs cBeTa 1 eenNpUMEHEHNE B TEXHUKE.

Hudpaxnus ceera. JudpakimonHas penierka.

JlaGopartophas pabora: OnpeneneHue ATUHBl CBETOBOW BOJIHBI C TOMOLIBIO TUPPAKIIHOHHON PEIIETKH. 2




[IpakTuueckue 3aHATHS:
BonHoBEIE CBOMCTBA CBeTa

CamocrosiTensHas pabota obyuaromuxcs: LiBer Tena. Buapl criektpoB. CrieKTpanbHBIN aHaIH3. 1
Paspea 6. KBanToBasi pusuka 16
Tema 6.1 CBeToBBIC 1. CBeTOBBIE KBAHTHI 7
KBaHTBI Conepxanue y4eOHOTO MaTepHaa: 2

dotoaddexT u ero 3axonsl. KBaHTHI cBeTa. YpaBHeHHe DiiHIITeHA A5 poTordpdexTa. [locTosunas [Inanka. CeToBoe

nasnenue. Oneitel [1.H. JleOenena.

JlaGoparopHas pabora: HaOnroneHue nHTepepeHIY CBETa U TUPPAKIIUY CBETA. 2

[IpaKTUYECKUE 3aHATHS: 2

®ortoahdexT u ero 3aKoHBI

CamocrosTenbHas padora ooy4arormumxcs: [IpumeHenne hotoadderra B TEXHUKE., XUMUIECKOE JICHCTBUE CBETA U €r0 1

IIPUMEHEHUE.
Tema 6.2. ATOM 1 2. ATOM 1 aTOMHOE AP0 5
aToOMHOe siAPO ConepxaHue y4eOHOTO MaTepHana: 2 1,2

Omnsit Pezepdopnaa mo paccesHuto anbda — yactui. AnepHas moaens atoma. [loctynaret bopa. Ucmyckanne u

MOTJIOIICHUE CBETA aTOMOM. DKCIIEpUMEHTANIbHBIE METOABIPETUCTPALINY 3apsKEHHBIX yacTull. PagnoakTuBHOCTE. Anb(ha

-, 0eta — v raMMma — u3nydeHus. [IpoToHBI 1 HEHTPOHBL. DHEPTHUs CBSA3H aTOMHBIX sijiep. SaepHble peakuuu. [lenenne

saep ypasa. SAnepHsiii peaktop. TepMosiiepHbie peakyH.

JlaGopatopHas pabora: 3ydyeHne 3aKOHOB B3aUMOACHCTBHS TOUCUHBIX 3apsiI0B (MOAEIb aTOMA). 2

CamocrositensHast paborta obyuaromuxcs: [lonydeHne pagioakTHBHBIX H30TOIOB U HX IPHUMEHEHHE. 1
Tema 6.3. dnemeHTbl | 3. DJIeMEHThI TEOPHU OTHOCHTEIbHOCTH 3
TeOpPUHU ConepxaHre y4eOHOTO MaTepHaa: 1
OTHOCHUTEJILHOCTH [Mpunnun otHocuTenbHOCTH DifHImTElHa. CKOPOCTH CBETa B BaKyyMe Kak MpefelibHas CKOPOCTh Iepeiadyd CUrHasa.

CBsI3p MEXKIy Maccol M dHEPTHE.

CamocrositensHast pabota obyuaromuxcs: OTHOCHTENFHOCTh BpeMEHH. 3aMeIJIeHHEe BPEMEHHU.

1. OBoaronus Beenennoi 1

Paznen 7.




Crpoenne u pasputue Bcenennoil. Hama 3Be3ngnas cucrema — [amaktuka. [dpyrue ramaxtuku. beckoHeuHOCTH
Bcenennoii. Ilomstne o kocmosoruu. Pacmmupsirormasicss Bcenmennas. Mogens Topstaeiit Beenmennoit. Ctpoenme u
npoucxoxaeHue ["anakTuxk.

OBomtonust 3Be3n. ['unoreza npoucxoxaenus ComHeunoit cucreMsl. Tepmosinepusiii cuntes. [Ipobiaema TepmosiaepHoit
sHepreTuku. DHeprus CoHIIa U 3Be31. IBOIOIHUS 3BE3].

[Ipoucxoxnenne COTHETHONH CUCTEMBI.

JeMoHncTpanuu

ConHeuHast cuctema (MOZETD).

dororpadun MIaHeT, ceNaHHbIe ¢ KOCMHYECKUX 30H/I0B.

Kapra JIyHb! u mnaHer.

Crtpoenue u 3BoIOIUS BeeneHHOM.

3. CamocrosiTesibHAsI padoTa M0 NOAroToBKe pedepaToB (10KJIAT0B), UHAUBHAYAJIbHBIX IPOEKTOB:

20

Bcero:

181




3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJbHOCTH

CTYAEHTOB
Coaepixanue XapaKTepuCTHKA OCHOBHBIX BU/I0B 1eATEJIbHOCTH CTYAeHTOB (Ha
o0y4eHuUs YPOBHe y4eOHBbIX el CTBHIi)
Beenenne YMeHusi  NOCTAaHOBKM  LENEH  JOEATCIIBHOCTH,  IUIAHWPOBAHMS

COOCTBEHHOW IESATEIBHOCTH Ui JOCTHIKEHHS MOCTABJICHHBIX IIENeH,
MIPEIBUJIEHUS] BO3MOKHBIX PE3Yy/IbTaTOB ATUX JEHCTBUM, OpraHu3anuu
CaMOKOHTPOJISI U OLIEHKHU IIOJyYEHHBIX PE3yJIbTaTOB.

PazButue CrmocoOHOCTH SICHO M TOYHO W3JIaraTb CBOM MBICIH,
JOTM4eCKH OOOCHOBBIBAaTh CBOIO TOYKY 3pEHUS, BOCIHPHUHUMATh H
aHAJM3UPOBaTh MHEHMs COOECETHHKOB, IPU3HABas IPaBO APYroro
YeJloBEKa Ha MHOE MHEHHUE.

[IpousBenenue u3MepeHuss PU3NUECKUX BEJIMYMH U OLEHKA I'PAaHUIIBI
MIOTPEIIHOCTEN U3MEPEHUN.

[Ipencrasnenue rpaHuIbl MOTPEMIHOCTEN U3MEPEHUN IIPU ITIOCTPOCHUH
rpaduKoB.

YMeHne BBICKAa3bIBaTh THUIOTE3bI JUIsI OOBSCHEHHs HAOII0TaeMBIX
SIBJICHUM.

YMeHnue npemiaratb MOAEIU SIBJICHUM.

VYka3aHue rpaHull IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.

W3noxeHne OCHOBHBIX IIOJIOKEHUH COBPEMEHHOW HAyYHOW KapTHHBI
MUpa.

[IpuBenenne mpuMepoB BIHMSHHUA OTKPHITHH B (DU3MKE Ha Mporpecc B
TEXHHUKE U TEXHOJIOTUH POU3BOJICTBA.

Wcnonp3oBanue MHTepHeTa 115 moucka HHGOpMaluu

1. Mexanuka

Kunematuka

[IpencraBineHne MeEXaHWYECKOrO JBWKCHHUS TeJla YpPaBHEHUSMH
3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHMU.
[IpencraBieHre MeXaHWYECKOTO JBIKEHUsS Teda TpadukaMu
3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.
Ompezenenne KOOPAUHAT MPOMACHHOTO MyTH, CKOPOCTH M YCKOPEHUS
TeNa Mo rpaukaM 3aBUCUMOCTH KOOPJIMHAT U MPOEKINI CKOPOCTH OT
BpeMeHu. OrnpesiesieHre KOOpAUHAT MPONJEHHOTO MYyTH, CKOPOCTH U
YCKOPEHHS Teja 10 YPABHEHUSM 3aBUCUMOCTH KOOPAMHAT U IIPOCKLIHI
CKOpPOCTHU OT BPEMEHH.

[IpoBenenue CPaBHHUTEIBHOTO aHajm3a PaBHOMEPHOTO u
PaBHONIEPEMEHHOTO JIBUKEHHM.

VYKazaHue WCMNOJb30BaHUS TMOCTYNATEILHOTO M BpallaTEIbHOIO
NIBMOKEHHUH B TEXHUKE.

[IpuoGperenue ompiTa pabOTH B TPYMIE C BHIMOIHEHHEM Pa3TUYHBIX
COIMAJIbHBIX POJICH.

Pa3paboTka BO3MOXXHOW CHCTEMBI JEHCTBHM W KOHCTPYKIIUH IS
AKCIIEPUMEHTAIIBHOTO ONPEAECICHUS KHHEMAaTUYECKUX BETUYHUH.
[IpencraBnenue nHGOpPMAIUU O BUAAX JBUKEHHUS B BHJIC TaOTHIIBI




3aKOHbBI COXPAHEHUS
B MEXaHUKE

[IpuMeHeHne 3akOoHAa COXPAHEHHUS HUMITyJbCa IS BBIYUCICHUSA
W3MEHEHUN CKOPOCTEH TeJl PU UX B3aUMOJICUCTBHUSIX.

N3mepenune paboThl CUI U N3MEHEHHE KHHETUYECKON YHEPTUH TeJa.
Brruncnenue paboThl CUJT M UI3MCHEHUSI KHHETUYECKOW SHEPTUH Tela.
Brluucnenne noTeHIMAILHON SHEPTUU TE B TPABUTALIMOHHOM IIOJIE.
OnpeneneHre NOTCHIMATHHON YHEPTHH YIIPYTO 1e(HOpPMUPOBAHHOTO
TeJa Mo U3BECTHOU JAeopMalliK U KECTKOCTHU Tela.

[IpuMeHeHHe 3aKOHA COXpaHEHUs MEXAHMYECKOW »HHEpruv Mpu
pacuerax pe3yJabTaTOB B3aUMOAECHUCTBUM TEA TIPaBUTALUOHHBIMU
CUJIaMH ¥ CWJIAMH YIIPYTOCTH.

VYka3zaHue rpaHul] NPUMEHUMOCTH 3aKOHOB MEXAHUKHU.

VYkazaHue  y4eOHBIX JUCHUIUIMH, TPU  H3YYCHHH  KOTOPBIX
HCIIONB3YIOTCS 3aKOHBI COXPAHEHUS

2. OCHOBBI
MOJIEKYJISIPHOM
bu3uKn u
TEPMOAMHAMUKH
OcHOBBI
MOJIEKYJISIPHOM
KUHETHYECKON
TEOPUHU.

NneansHblll ra3

BrImosTHeHUE SKCTIEPUMEHTOB, CITYXKAIIUX JIJISI 000CHOBAHUS
MoJeKyisipHO-kuHeTrueckoi reopun (MKT).

Pemenwue 3a1a4 ¢ mpuMEHEHHEM OCHOBHOTO YPaBHEHUS
MOJICKYJISIPHO-KUHETHIECKON TCOPHH Tra30B.

Omnpenenenue mapaMeTpoB BELIECTBA B ra3000pa3sHOM COCTOSHUHM Ha
OCHOBaHUH YPaBHEHUS COCTOSIHHSI HJICATBHOTO Ta3a.

Omnpenenenue mnapaMeTpoB BEIIECTBA B Tra3000pa3HOM COCTOSHHUH
MPOUCXOAAIINX TIporieccoB 1o rpadukam 3aucumoctu p (T), V (T), p
(V).

DkcnepuMmeHTanbHOe uccaenoBanue 3asucumoctu p (T), V (T), p (V).
[Ipencrasienue B Buje rpadukoB H30XOPHOTO, H300apHOTO

Y U30TEPMUYECKOTO MPOIIECCOB.

Boruncnenmne cpeaHell KUHETUYECKOW SHEPTUU TEIIOBOTO JIBHIKEHUS
MOJIEKYJT IT0 M3BECTHOM TEMIIEpaType BelecTBa.

Brickas3piBaHue THITOTE3 IS OOBSICHEHUS HAOIOIaeMbIX SBIICHUH.
VYkazaHue TpaHUll MPUMEHHUMOCTH MOJEIU «HAeaIbHBIA Ta3» U
3akoHOB MKT

OCHOBBI
TEPMOTUHAMUKHU

N3mepenne konmuecTBa TEIIOTHI B MPOIleccax TEIJIonepeiavuu.
Pacuer komuuecTBa TEIJIOTHI, HEOOXOIUMOTO JUIsI OCYIIECTBICHUS
3aJIaHHOTO  Tpolecca €  Temonepenayeil. Pacuer u3MeHeHus
BHYTPEHHEH OHEPruM Tei, padoThl M TIEPEIaHHOTO KOJIMYECTBA
TEIJIOTHI C UCIIOJIb30BAaHUEM NIEPBOTO 3aKOHA TEPMOJAMHAMUKH.

Pacuer paboTsl, cOBEpIIEHHON Ta30M, TI0 TpaUKy 3aBUCHMOCTH

p (V).

Brruncnenue paboThl ra3a, COBEPIICHHONW MPU U3MEHEHUH COCTOSHHUS
no 3amMkHytoMy nukiy. Beruucnenume KIIJ[ nmpu coBepuieHun razom
paboThl B TpoIleccax M3MEHEHHS! COCTOSHUS MO 3aMKHYTOMY ITHKITY.
OObsiCHeHrE TPUHIIUIIOB ICHCTBHUS TETUIOBBIX MAIIHH.

JlemoHCTpanusi poiau (PU3UKKH B CO3AAaHUM W COBEPIICHCTBOBAHUU
TEIIOBBIX JIBUTATEJICH.

N3noxeHne CyTH 3KOIOTUYECKUX MPOoOIeM, 00YCIOBICHHBIX paboOTOM




TEIJIOBBIX JBUTATENICH U MIPEAJIOKEHUE TTYTH UX PEIICHUS.

VYka3aHue rpaHuI] MPUMEHUMOCTH 3aKOHOB TEPMOIUHAMUKH.

YMeHue BeCTH Juajior, BBICIYIIMBATh MHEHUE  ONIOHEHTA,
y4acTBOBaTh B JUCKYCCHHU, OTKPBITO BBIPA)KaTh M OTCTAWBATh CBOIO
TOYKY

3peHusl.

VYka3zaHue y4yeOHBIX TUCHMUIUIMH, IPU U3YYCHUH KOTOPHIX HUCIIOIB3YIOT
yueOHbIl MaTepuan «OCHOBBI TEPMOAMHAMHKI

CaolicTBa mapoB, >KUAKOCTEN, TBEPIbIX TEI.

N3mepenue BIaKHOCTH BO3IyXa.

Pacyer komudecTBa TEMJIOTHI, HEOOXOAMMOTO MJIsI OCYIIECTBIICHUS
mporiecca mepexoja BelecTBa M3 OJHOTO arperaTHOTO COCTOSIHHUS B
Jpyroe.

DKCIEepUMEHTAIBHOE UCCIEA0BAaHUE TETIOBBIX CBOMCTB BEIIECTBA.
[IpuBeneHre NpUMEPOB KANMWJUISIPHBIX SIBJICHUNA B OBITY, MPHUPOJE,
TEXHHKE.

HccnenoBanne MeXaHUYECKMX CBOWMCTB TBEpAbIX Tell. [IpuMeHeHwme
¢bu3nueckux TOHATHH M 3aKOHOB B  y4yeOHOM  Marepuale
podeccHnoHaATLHOTO XapaKTepa.

Hcnonws3zoBanne MHTEpHETA 11 TIOMCKAa HHPOpMaUKM O pa3padoTKax
Y IPUMEHEHHUSX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTePUAIIOB

3.2neKkTpoiuHaMHUKa

3HeKTp00TaTI/IKa

Bpiunciienne cui B3aUMOJICUCTBUSIL  TOYEYHBIX  AJIEKTPUUYECKUX
3apsI0B.

BrrunciieHne HanpsHKEHHOCTH  DJIEKTPUYECKOrO TMOJsS  OJHOTO U
HECKOJIBKUX TOYEYHBIX JJIEKTPUUYECKUX 3aPSAI0B.

Briunciienne  noTteHuuana  3JIEKTPUYECKOrO  MOJIsI  OJHOTO |
HECKOJIBKMX TOYEUHBIX AJIEKTPUUECKUX 3apsaoB. 3MepeHnne pazHOCTH
MOTEHIIUAIOB.

H3mepenne SHEPrUU  DJIEKTPUYECKOTO TOJIS 3apsKEHHOTO
KOHJEHCcaTopa.

Brrunciienne  dHEpruM  JJEKTPUYECKOIO  MOJsA  3apsSHKEHHOIO
KOHJEHcaTopa.

Pa3pabotka nJjIa"Ha Hu BO3MO>KHOU CXEMBI IeucTBUM
AKCIEPUMEHTATBHOIO OMPEAEIICHUS AJIEKTPOEMKOCTH KOHAEHCATOpa 1
JIAAJIEKTPUYECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBenenne  CpaBHUTENBHOIO  aHaJNW3a  T[PABUTALMOHHOIO U
3JIEKTPOCTATUYECKOTO MOJIEH.

IlocTOsTHHBII TOK

W3mepenne momiHocTu 3nekTpudeckoro Toka. Msmepenme OJ1C u
BHYTPEHHETO CONPOTUBIICHNSI ICTOYHUKA TOKA.

BelinonHenue pacueToB CUiIbl TOKA U HAIIPSKEHUHN HA y4acTKax
anekTpuyeckux ueneid. O0bsACHEHNE Ha IPUMEpPE FIEKTPUUECKOM 11enu
¢ nByms ucrouHukamu Toka (DJIC), B KakoMm ciy4yae HCTOYHHK
AJIEKTPUUECKON SHEPruH paboTaeT B peXUMe IeHepaTopa, a B KaKoM
— B peXHUME MOTPEOUTES.

Onpenenenne TeMmeparypbl HUTH  HakanuBaHus. [3mepeHue
JJIEKTPUYECKOTO 3apsiJia JIEKTPOHA.




CHsiTHE BOJIbTAaMIIEPHON XapaKTEPUCTUKH AUOIA.

[IpoBeneHne CpaBHUTEIBHOIO aHAIM3a MOJIYNMPOBOJIHUKOBBIX JUOAO0B
Y TPUOJIOB.

Hcnonws3zoBanne MHTEpHETA JUTsl MTOMCKA MH(OPMAITMH O MEPCIIEKTHBAX
Pa3BUTHS TOJIYIIPOBOJHUKOBOM TEXHUKH.

YcraHoBKa IPUYUMHHO-CIIEICTBEHHBIX CBSI3EH.

MaruuTHble sBIeHHS V3MepeHue HWHAYKIIMM MAarHUuTHOTO IIOJIS.
Brprunciienne cun, ACUCTBYIOUIMX HA IPOBOJHUK C TOKOM B
MarHuTHOM II0JI€.

Bpruncinenne cwi, AEHCTBYIOIIMX HA  DJIEKTPUYECKUM  3apsij,
JBIDKYIIUICS B MATHUTHOM TI0JI€.

UccnenoBanue SIBIICHUI 3JIEKTPOMArHUTHOMU WHIYKIIUH,
CaMOMHAYKITUH.

Brruucnenue s3Hepruu MarHuTHOTO MOJISL.

OOBsicHEHHE TPUHITUTIA JICHCTBUS AJICKTPOIBUTATEN.

OObsicHeHHEe MPUHIINAIA ACUCTBUSI T€HEPATOPa IEKTPUUECKOTO TOKA U
AICKTPOU3MEPUTENBHBIX MPUOOPOB. OOBSICHEHUE MPUHIINIIA ACHCTBUS
Macc-crekTporpada, yCKopuTeneil 3apsskeHHBIX YacTHI.

OObsicHeHHE pOJIM MAarHUTHOTO TMOJS 3eMJIM B JKM3HU PACTCHUH,
’KMBOTHBIX, YeJIOBEKa.

[IpuBeneHre nNpPUMEPOB NPAKTUYECKOIO MPUMEHEHUS H3YyYEHHBIX
SIBJICHUH, 3aKOHOB, TPHOOPOB, YCTPOMCTB.

[IpoBeneHue cpaBHUTEIBLHOIO aHAJIM3a CBOMCTB JIEKTPOCTATUYECKOTO,
MAarHMTHOTO ¥ BUXPEBOTO JIEKTPUUECKHUX IOJICH.

OOBsicCHEHHE Ha PUMEPE MArHUTHBIX SBICHUH, IIOYeMY (QU3UKY
MOHO pacCMaTpUBaTh KaK METAJUCLUILIUHY.

1. Komnebanus

1 BOJIHBI
MexaHnn4deckue I/ICCJ'Ie,ZLOBaHI/Ie 3aBUCUMOCTH II€pHUOa KoJIeOaHMIT MaTEeMaTHYECKOIO
KoJIcOaHHs MasdTHHKA OT €ro JJINHBI, MaCCbl U aMIIJIUTY bl KOJIcOaHMA.

HccnenoBanue 3aBUCUMOCTH NepHo/a KojeOaHUH rpy3a Ha Npy>KUHE
OT €ro Macchl M JKECTKOCTH MpYXHUHBL. BpluncieHue nepuona
KoJe0aHUi MaTeMaTHYeCKOro MAasiTHUKA 0 W3BECTHOMY 3HAUYEHUIO
€ro JUIMHBI. BbruncieHne nepuoja xonebaHuil rpy3a Ha NpyXHUHE IO
W3BECTHBIM 3HAYEHUSIM €0 MACChl U )KECTKOCTHU MPY>KUHBI.
Bripabotka HaBBIKOB BOCIIPUHUMATb, aHAIM3UPOBATh,
nepepadaTbiBaTh M TMPEIbSABIATh WH(GOPMALMIO B COOTBETCTBUU C
ITOCTaBJICHHBIMH 3aJja4aMH.

[IpuBeneHne npruMepoOB aBTOKOJIEOATENBHBIX MEXaHUYECKIX

cucreM. [IpoBenenue kinaccupukanu KoaeOaHU.

VYnupyrue BosHbl M3Mepenue IMHBI 3ByKOBOW BOJIHBI IO PE3yJIbTaTaM
HaOoAeHN HHTep(EepPeHIINN 3BYKOBBIX BOJH.

Habmonenue u o0bsicHeHHE sIBJICHUM MHTephEepeHINHd U AUPPaKIUU
MEXaHWYECKHUX BOJIH.

[IpencraBnenue obnacTeil MPUMEHEHUS YAbTPa3ByKa U MEPCIEKTUBHI
€ro HCIOJb30BaHUSA B pa3IMYHBIX OO0JACTAX HAyKH, TEXHUKU, B
MEJULIUHE.

WznoxeHne CyTH  DKOJOTMUYECKHMX  MpoOJieM, CBA3aHHBIX  C




BOSHeﬁCTBHeM 3BYKOBBIX BOJIH Ha OpraHu3M 4€JIOBCKa

OnexrpomarautHele | HabGmrogeHnue ocruuiorpaMM rapMOHUYECKUX KOJIEOaHUN CHITBI
Kosie0aHus TOKA B LICTIH.
N3mepenue IIEKTPOEMKOCTHU KOHJIEHCATOopa. N3mepenue
MHIYKTUBHOCTb KaTyLIKH.
Hccnenosanue ABJICHUS INEKTPUYECKOTO pe3oHaHca B
IIOCJIEI0BATEILHOM LEIN.
IIpoBenenne  anHajorum  Mexay  (U3MYECKUMM  BEIMYMHAMU,
XapaKTEePU3yIOILUMHU MEXAHUYECKYIO U DIEKTPOMAarHUTHYIO
K0J1e0aTeNbHbIE CUCTEMBI.
Pacyer 3HaueHUi CUIIBI TOKA U HANIPSDKEHUS HA JJIEMEHTaX LIeNN
IIEPEMEHHOTI'0 TOKA.
HccnenoBanue npuHOuna JeiictBus tpanchopmaropa. MccnengoBanue
IIPUHLIMIIA JEHCTBHS MeHEPAaTOpa NEPEMEHHOT0O TOKA.
Wcnons3oBanne MHTEpHETa )15 TOMCKA UH(POPMAILUU O COBPEMEHHBIX
crioco0ax nepeaayu 31eKTPOIHEPTHH
OnextpoMaruuTHble | OCylleCTBIEHHE paguonepenadyn u paauonpuemMa. lccineposanue
BOJIHBI CBOWCTB  3JIGKTPOMAarHUTHBIX BOJH C TIOMOLIbKO MOOMJIBHOTO
TenedoHa.
Pa3BuTue 1IEHHOCTHOI'O OTHOLIEHUS K U3y4aeMbIM Ha YpOKax (pU3MKH
00BbEKTaM U OCBaHBAaEMbIM BUJaM JesTenbHOCTH. OObsICHEHNE
MPUHLMIIUAIBHOTO Pa3INyus MPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX
BOJIH. M3noXkeHue cyTH 5SKOJIOIMYECKMX Ipo0jieM, CBSI3aHHBIX C
JIEKTPOMArHUTHBIMU KOJI€0aHUSIMU U BOJTHAMHU.
OObsicHeHHWe POJM  DJIEKTPOMAarHUTHBIX BOJH B  COBPEMEHHBIX
ncclie1oBaHusAX Beenennon
5. Ontuka

[Ipupona ceera

[IpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXKEHUS U TPETIOMIICHUS

CBETA MPU PELICHUU 3a/a4.

Omnpenenenue CIIEKTPaIbHBIX TpaHuIl YYyBCTBUTEIBLHOCTH
YeJIOBEUYECKOIO I1a3a.

YMeHue cTpouth U300paxKeHusl MPeAMETOB, 1aBaeMble THH3AMHU.
Pacuer paccTosiHuS OT TUH3BI A0 U300paKSHHS TIPEIMETA.

Pacuer onTUYecKoO# CUIIBI TMH3EI.

N3mepenue poKycHOTO pacCTOSHUS TUH3BI.

HcnbiTanue Moaeneii MUKPOCKOIIA U TEJIECKOTA.

BonHoBBIE cBOMCTBA
CBETa

Habntonenue siBiaeHust UHTEpPEpEeHINU JIEKTPOMAarHUTHBIX BOJIH.
Habmtonenue siBineHus 1uppakiyuy 3IeKTPOMarHUTHBIX BOJH.
HabmtoneHue siBieHus MOJIIpU3alMy JIEKTPOMAarHUTHBIX BOJIH.
W3mepenue 1aMHBI CBETOBOW BOJIHBI 11O pe3yiibTaTaM HaOJI0IeHUS
apneHust uatepdepenuun. Habmonenue siBaeHus IUQPPAKIUU CBETA.
HaGmronenue sBieHuss monspu3aluu U Aucrnepcuu cBera. [loumck
pa3nuuuil U CXOACTBA MEXAY AU(PPAKIMOHHBIM U JUCIEPCHOHHBIM
CIIEKTPaMH.

[IpuBeneHne NmMpuMEpoOB MOSABIECHHS B NMPUPOJAE W HCIIOIb30BAHUS B




TEXHUKE SBJIIEHUH HHTeppepeHunr, Iudpakiuy, MOJIpU3aluud U
mucrnepcuu  cBera. llepeunciieHne MeETOAOB MO3HAHUS, KOTOpHIE
KCII0Ib30BaHbI IPU U3YUYECHUU YKA3aHHBIX SIBJICHUM

6. DieMeHTHI
KBAaHTOBOU
¢buzukn

KBanroBag ontuka

Habmonenue ¢orosnextpudyeckoro sddekra. OObsICHEHHE 3aKOHOB
CrosieToBa Ha OCHOBE KBAaHTOBBIX MPE/ICTABICHHUI.

Pacyer MakcuManbHOW KHHETUYECKOM SHEPIHHU JIEKTPOHOB MPH
¢dorosnexTpudaeckom 3 dexre.

Ompenenenne pabOTHl BBIXOAA JIEKTPOHA MO TpaduKy 3aBUCHMOCTH
MaKCUMaJIbHOW KMHETHYECKOW SHEPTHH (POTOIIEKTPOHOB OT YACTOTHI
cera. Mi3amepeHue paboThl BEIXO/Ia AIICKTPOHA.

[Tepeunciienne TPHOOPOB YCTAHOBKH, B KOTOPBIX IMPHMEHSCTCS
0e3UHEPIIMOHHOCTE (GoTOdIPPEeKTA.

OOBsicHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO JAyalli3Ma CBOHCTB (DOTOHOB.
OObsicHeHHE pOJHM KBAaHTOBOM ONTHKM B Pa3BUTHH COBPEMEHHOU
bu3uKy.

duzuka aroma

HabutoieHne nuHelyaThIX ClIEKTPOB.

Pacuer yacTOThI U JUIMHBI BOJHBI UCITYCKAaEMOI'O CBETA IPU NEPEXOE
aToOMa BOJOPOJA U3 OJHOTO CTALMOHAPHOTO COCTOSHUS B APYTOE€.
OObsicHeHre TTPOUCXOKICHUSI IMHEWYATOTO CIEKTpa aToMa BOJIOPOJa
U Pa3JINYus JIMHENYAThIX CIIEKTPOB Pa3IMYHBIX I'a30B.

HccnenoBanue MTMHENYATOTO CIIEKTPA.

WccnenoBanue npuHuna padoThl JIOMUHECIIEHTHOH JIAMITBI.
Habmtonenue u 00bsicHeHHe MPUHIIMIIA IEHCTBHS Ja3epa.

[IpuBeneHne NpuMepOB UCIIONIb30BAHMSI J1a3epa B COBPEMEHHOMN

HayKe U TeXHHKE.

Hcnonb3oBanue MHTEpHETA U1 TOMCKA HHGOPMALIUU O IEPCHEKTHBAX
MIPUMEHEHUSI J1a3epa

duzuka aromMHOTrO
sapa

Hab6mronenue TpexoB anbga-gacTuil B kamepe Buibcona.
PerucrtpupoBanue SAEpHBIX H3IYYEHUH C TIOMOIIBIO CUETYUKA
['esirepa.

Pacuer OHCPIuM CBA3U aTOMHBIX AACP.

Omnpenenenne 3apsga W MaccoBOIO YHWCIIAa aTOMHOTO  sifpa,
BO3ZHUKAIOIIETO B PE3yJIbTaTe PaJUOAKTHBHOTO pacaja.

Brruucnenne osHeprum, OCBOOOXKTAIOMIEHCS TPHU PaTUOAKTHBHOM
pacmane.

Omnpenenenue NPOayKTOB SAEPHON peakIlnu.

Brruucnenue sHepruu, 0CBOOOXKIAIOMICHCS TPH SIEPHBIX PEAKIIUSIX.
[Tonnmanue MpPEeUMYIIECTB U HEIOCTATKOB MCIIOJIB30BAHMS aTOMHOM




DHEPrUM M HMOHU3HPYIOIIUX H3JIyYEHUH B IPOMBIIUICHHOCTH,
MEIUIIMHE.

WznoxeHnne CyTH  DKOJOTHUECKMX  MpOOJieM, CBA3aHHBIX  C
OMOJIOTNYECKUM JAECHCTBUEM PAJUOAKTUBHBIX U3IIy4CHHH.

[IpoBenenne KiacCHPUKAIMM  HJIEMEHTAPHBIX  YaCTHUI[ 1O HX
¢u3NYeCKUM XapakTepUCTUKaM (Macce, 3apsiay, BPEMEHH IKH3HH,
CIIUHY | T. 11.).

[lonnMaHue HEHHOCTEW HAYYHOTO IMO3HAHMS MHUpPAa HE BOOOIIE JUIS
4eJoBEeYeCTBA B LEJIOM, a U1 KaXA0ro oO0ydYarolerocs JU4YHO,
LIEHHOCTEH OBJIAJICHUS METOIOM HayYHOIO ITO3HAHUA JUIS JOCTH KECHHUS
ycriexa B J1I000M BUJIE TPAKTHYECKON AEATEIbHOCTH

7. DBOJIOINSA

Bcenennon
Crpoenue u Habutonienue 3a 3se3namu, JIyHOM 1 Iu1aHeTaMu B TEJIECKOII.
pa3BuTHE HabntoneHue conHEeYHbIX MATEH C TOMOIIBIO TEIECKONa U COTHEUHOTO
Bcenennon 3KpaHa.

Wcnonb3oBanue MHTEpHETa U1l TOMCKA M300pak€HUN KOCMMUYECKUX
00BEKTOB ¥ HHPOPMAIIMH 00 X 0COOCHHOCTSX.

OOcyxzeHne BO3MOXHBIX CLIEHapUeB 3BOMIOIMM  BceneHHOM.
Wcnonb3oBanue MHTEepHETa [IJ1s TOMCKA COBPEMEHHOW HH(POPMAIIIH O
paszButuu Bceenennoil. Onenka uHGOpMAaIMK C MO3ULUU €€ CBOMCTB:
JOCTOBEPHOCTH, OOBEKTUBHOCTH, TIOJIHOTHI, aKTyaJIbHOCTH U T. 1.
DBosronus 38e3/1. [ umnoTe3a mpoucx0ok1eHUs! COTHEUHON CHUCTEMBI.
Boruncnenne sHeprum, OCBOOOXKIAIOLICHCS TPU  TEPMOSIEPHBIX
PeaKIHsIX.

dopmynupoBKa IpodIeM TEPMOSIIEPHOI SHEPTETUKH.

OObsicHeHrEe BIUSHUS COJTHEYHOU aKTUBHOCTH Ha 3E€MITIO.

[loHnMaHWe poOMM KOCMHYECKHX WCCIEAOBAaHUA, WX HAYYHOTO W
HKOHOMHYECKOTO 3HAaYEHUSI.

OOcyxaeHrne COBPEMEHHBIX THIOTE3 O MPOUCXOXKICHUHM COJTHEYHOU
CHCTEMBI.




4. YCJOBUS PEAJIN3ALIMYA YYEBHOM JUCIUILINHBI

4.1. Tpe6oBaHUSI K MUHUMAJIBLHOMY MAaTEePHAJIbLHO-TEXHHYECKOMY 00ecredeHuIo
Peanuzamus  yueOHOM IUCHMIUIMHBI TpeOyeT Hauuuyus ydeOHOro KaOuHeTra (PU3MKWH;
1abopaTopu.

O06opynoBaHue yueOHOro KaOMHEeTa: AEMOHCTPALIMOHHOE 110 pa3JieiaM.
Texnudeckue cpeacrtBa oOydeHHs: HOYTOYK, HPOEKTOp, IKpaH, HaOOp JEMOHCTPAIIMOHHBIX
(GMIBMOB 10 pa3zaenam.

4.2. UndopmanuonHoe odecrieueHne o0y4eHnst

[lepeueHbp pEeKOMEHIYyEeMbIX y4YeOHBIX H3aHUN, HMHTEPHET-PECYPCOB, JIOTOJHUTEILHON
JUTEPATypBI

Pexomenayemas aureparypa

OcCHOBHBIC HICTOYHUKHU:

1. ®wuswmka. 10 xmacc. Mskumes I'. S., ByxoBues b. b. YueOnuk s o0rieo0pa3oBaTeIbHBIX
yupexaeHuit. bazosslii u npoduiabHbIN ypoBHH. — M.; [IpocBemenue, 2014, 23 — uzs.,

400 c.: nn.- ISBN 978-5-09-021137-6.

2. ®usuka. 11 xmacc. Msakumes I. f., byxoBue b. b., Uapyrun B. M. VY4eOuuk s
o0uieo0pa3oBareabHbIX — yupexaeHuid. ba3oBblii u HpO(bI/IJH)HI)II/I ypoBHU. — M.;
Ipocseenwue, 2014, 23 — uzn., 400c.: (4) n. un. — (Kinaccuveckuit kype). — ISBN 978-5-09-
022777-3.

3. Kypc dusuku ¢ npumepamu pemienus 3aaad: B 21. T.1: yuebnux/ T. U. Tpopumona, A. B.
®dupcos. — M.: KHOPYC, 2015 — 584c. ISBN 978-5-406-00339-8

4. Kypc dusuku ¢ npumepamu pemieHus 3aaad: B 21. T.2: yuebnux/ T. U. Tpopumosna, A. B.
®upcos. — M.: KHOPYC, 2013 — 378 c. ISBN 978-5-406-04427-8

5. ®usuka. 3agaunuk. 10 — 11 knaccel. PeimkeBud A. I1. 17 — e u3a., ctepeorun. — M.

Hpoda, 2013 — 192c.: un. — (3agaunuku «pods»). ISBN 5-7107-7052-3

JlonoTHUTEeIbHbIE HCTOYHUKM:

1. ®wuzuka. IMunckuii A.A., I'pakoBckuii I'. FHO. YueOHHMK nAns CTYAEHTOB CpETHETO
npodeccuonanibHOro oopazoBanus. M.: ®OPYM: MHOPA , 2013 — 560c.: wi.-(Cepust
«[Ipodeccuonanproe odpazoanue») ISBN 5-8199-0043-X (DOPYM)

2. ®wuswuka. 10-11 kmaccsr. I1L.T. Caenko, B. C. Hanromenkos, O. B. Kopmrynosa u ip — M.
ITpocsemenue, 2014 — 160 c. ISBN 978-5-09-022791-9

HHuTepHer- pecypcnl:

1. www. booksgid. com (Books Gid. Dnekrpornas 6ubaroTeka).

2. www. alleng. ru/edu/phys. htm (O6pa3oBarensubie pecypchl MHTepHEeTA — DH3UKA).

3. https/fiz.1september. ru (yueOHO-MeTOAMUECKAs razeTa «Dusnkay).

4. www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o pu3uke).

5. www. nuclphys. sinp. msu. ru (lnepuas ¢pusuka B IaTepHETE).

6. www. college. ru/fizika (ITogroroska x EI'D).

7. www. kvant. mccme. ru (Hay4HO-TIONYJISIPHBINA (U3UKO-MAaTEMATUYCCKHI KypPHAIT
«KBant»).

8. www. yos. ru/natural-sciences/html (ecTeCTBEHHO-HAYUYHBIH JKypHAIT JIJIST MOJIOACIKH

«I1yTb B HAYKY»).



5. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM

JTACIATITAHBI

KoHTpo/iIb M OLEeHKa pe3ylbTaTOB OCBOCHUS Y4YEOHOW AMCHUMILIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B IMPOIecce MPOBEACHUS MPAKTUYECKUX 3aHATHU W JabOpaTOpHBIX padorT,
TECTUPOBAHUS, & TAKXKE BBIMOJHEHHS OOYYAIOUIUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yyeHus
(ocBOEHHBIE YMEHHUSs1, YCBOCHHbIE 3HAHUSA)

@DopMbI U METOAbI KOHTPOJISI M
OLIEHKH Pe3yJIbTATOB 00y4eHusl

CchopmupoBaTh MPEACTaBICHUNA O POJIM M MeCTe (PUIUKH
B COBPEMECHHOH HAay4YHOH KapTUHE MHpa; HOHHMATh
¢u3uUecKkyro CyHIIHOCTh HaOIMIOAaeMbIX BO BceneHHOM
SBIICHUW, poib (pU3MKH B (POPMHUPOBAHUHM KPYro3opa H
(YHKIMOHATBHON TPAMOTHOCTH YeNIOBEKa ISl PEIICHUS
NPaKTHYECKHX 33]1ay;

—BJaJeTh OCHOBOIIOJIATAIOIIUMH du3muecKUMu
HOHSTHUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH;
- YBEPEHHOE UCII0JIb30BaHNE (PU3NYECKON TEPMUHOIOTUH
Y CUMBOJIMKH;

— BJIaJIETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHUS,
UCTIONIb3YyeMBbIMU B (pH3HKe: HAOIIOEHUEM, OIMHMCAHUEM,
U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeTh 00pabaTeiBaTh  pE3yJabTaThl H3MEPEHHI,
00HapyXMBaTh 3aBUCHMOCTh

MEXKIy  (U3MYECKUMH  BEIMYMHAMH,  OOBSICHSTH
TIOJTy9YCHHBIE PE3YIbTAThI U

JIeNIaTh BBIBOJIBL;

— copMHUpOBaTh yMEHHs penath pu3ndecKue 3a1aumu;

— chopMHUpOBaTh YMEHHUS TPHUMEHSITH IIOJYYCHHBIC
3HaHUA JIsI  OOBSCHEHUS  YCIOBHHA  TPOTEKaHHS
¢u3nueckux sSBIEHUN B mpupozae, NpodeccHOHATHLHON
chepe W JUIS TPUHATUS TNPAKTUYCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

— chopMHpPOBATH COOCTBEHHYIO TTO3UIIHIO TI0 OTHOIICHHUIO
K (¢usnueckod HHGOPMALUK, TOITy4aeMOW W3 pPa3HBIX
UCTOYHUKOB.

IK3aMCH.

PaGouyro mporpammy cocrasuii: MouceeBa Jlrogmuiia MiBaHoBHa, cTapiinii mpernoaaBaTenb

KUTII Bal'y

[Tporpamma coctasiieHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®I'OC CIIO misg cnennanbHOCTEH

TEXHUYECKOTO TTPOQHIISI

Penenzent (axcmnepr):

Bal'V cneumanuct no YMP KUTII : oo

& " Monceesa JI.I.




