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1.Ilnanupyemble pe3yjibTAThl OCBOEHHS Y4eOHOI0 MpeaMeTa
JInyHoCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE Pe3YIbTATHI B c)epe OTHOIICHUN 00YYaIONIUXCSl C OKPYKAIOUTUMHU JIFOJIbMU:

— HPaBCTBEHHOE CO3HAHUE M MOBEJCHUE HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS U MOBEJCHUS B MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTU U CIIOCOOHOCTH
BECTH JMAJIOT C APYTHUMH JIIOJbMH, JOCTUraTh B HEM B3aMMOIOHUMAHUs, HAXOAUThH OOIIHe
LEIU U COTPYIHUYATD JUIsl UX JOCTHKCHMUS;

— MPUHATHE TYMaHUCTHYECKUX LIEHHOCTEW, OCO3HAHHOE, YBAKUTEIbHOE U J100pOKeIaTeIbHOe
OTHOLIEHUE K IPYTOMY YEJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHHUIO;

— CHOCOOHOCTh K COIEPEXHBAHUIO U (POPMHUPOBAHUIO MO3UTUBHOTO OTHOIICHHUS K JIIOJSM, B
TOM YHCJIE K JINLIAM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI U MHBAJIUAAM;

— OepekHoe, OTBETCTBEHHOE M  KOMIIETEHTHOE  OTHOIIEHHWE K  (U3WYECKOMY U
IICUXOJIOTMYECKOMY 3/10pPOBbIO JIPYTHX JIIOAEH, YMEHHE OKa3bIBAaTh IIEPBYIO TOMOLIb;

— pa3BUTHE KOMIETECHIMI COTPYAHUYECTBA CO CBEPCTHUKAMM, B3POCIBIMU B 00pa30BaTeIbHOMH,
OOIIECTBEHHO TOJIE3HOM, Yy4eOHO-HCCIEI0BATENbCKOM, MPOSKTHOW U APYruxX BUAAX
JESITEIbHOCTH.

JIMYHOCTHBIC PE3VYIbTAThI B cd)epe OTHOIIICHUM 06an}omnxcs1 K 3aKOHY, I'OCYAapCTBY H K
I'paXKAaHCKOMY 06H.I€CTBVI

— MHpPOBO33pPEHHME, COOTBETCTBYIOLIEE COBPEMEHHOMY YypPOBHIO  DPa3BUTUS HAyKu U
OOIIeCTBEHHON NpaKTUKH, OCHOBAHHOE Ha JHajore KyjibTyp, a TaKKe PazIMYHBIX (OopM
OOLIECTBEHHOI'O CO3HAHUSI, OCO3HAHUE CBOEI0 MECTA B MOJIUKYIBTYPHOM MUPE.

JIMYHOCTHBIC PE3YIbLTATHl B cd)epe dJI/I?,I/I‘IeCKOFO, INCUXOJIOTHYCCKOI'0, CONHAJIbHOI'O H
AKaACMHYCCKOI'O 6narononvq1/1;1 o6vqa}oumxc5[:

— (¢usnuecKoe, SMOIMOHATHLHO-TICUXOJIOTHYECKOE, COIMAIbHOE 0JIaronoaydne o0yJaronuxcs B
JKU3HH  00pa3oBaTeNbHON  OpraHu3alud, OLIyIIEHWE  JIeThbMU  O€30MacHOCTH |
TICUXO0JIOTHYECKOTo KoM opTa, MHPOPMAITMOHHOM 0€30MacHOCTH.

MeTal’lpeJIMeTH])Ie Pe3yJdbTaThbl

PerynsTuBHble yHUBEpCadbHbIE YUEOHbIE IEWCTBUS

BbINYyCKHUK HAYYUTCS:

— CaMOCTOATEIBHO ONIPENEIATh LENH, 3a1aBaTh NapaMEeTPbl U KPUTEPUH, IO KOTOPBIM MOXKHO
OIIPEEIUTD, YTO LENIb JOCTUTHYTA;

— OLICHMBATb BO3MOJKHBIE IIOCIEACTBUS IOCTUIXKEHUS IOCTABIIEHHOW LIEIM B JEATEIBHOCTH,
COOCTBEHHOM U3HU U JKU3HU OKPYXKAIOIIMX JIIOJIeH, OCHOBBIBASICh HA COOOpPAKEHUSIX ITHUKU
1 MOpaIly;

— CTaBUTh M (QOPMYJIUPOBATH COOCTBEHHBIE 3a/aud B OOpa30BaTEIbHON JESATEIBHOCTH H
KU3HEHHBIX CUTYallHsIX;

— OILIEHUBATh PECYPCHI, B TOM YHCII€ BpeMS U Apyrue HeMaTepuaabHble PeCypchl, HEOOXOIUMBbIE
JUISL JOCTUYKEHUS ITOCTaBICHHOM LIEIIH;

— BbIOMpaTh NyTh JOCTMKEHHUS IIeNM, IUIAHUPOBATh pEIIeHHE IOCTAaBJICHHBIX 33724,
ONTUMU3HPYS MaTEpPUAIbHBIE U HEMaTEepUAIbHBIE 3aTPATHI;

— OpraHu3oBbIBaTh A((PEKTUBHBIH TMOUCK PECYpPCOB, HEOOXOAMMBIX JJIA JOCTH)KEHUS
IIOCTaBJICHHOM LIEIIN;

— COIIOCTaBIIATH MOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee 1IEIbIO.




[To3HaBarenpHbIE YHUBEPCAILHBIE YICOHLIE AEHCTBHS

BEIYCKHUK HAYYUTCS:

— HCKaTh M HaxOJUTh OOOOIIEHHBIC CIOCOOBI PEUICHUS 3aJad, B TOM YHCIIC, OCYIIECTBIISTH
pa3BepHYTHI MH(GOPMAIIMOHHBIA IMOUCK M CTaBUTh HA €ro OCHOBE HOBBIC (y4cOHBIC U
MO3HABATEJIbHbBIC) 3a]1a4H;

— KpUTHUYECKH OIEHWBAaTh M HHTEPIPETUPOBATH HMHPOPMAIMIO C pa3HBIX TO3MIIHA,
pacro3HaBaTh ¥ GUKCUPOBATH MIPOTHUBOPEUHS B MH(POPMAITMOHHBIX HCTOYHHUKAX;

— HCIOJB30BaTh pa3JIMYHbIE MOJCIBHO-CXEMATUUECKUE CPEACTBA Il NPEIACTABICHUS
CYLIECTBEHHBIX CBA3€H M OTHOLICHWH, a TaKKe NPOTUBOPEUYUM, BBIABICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHKAX;

— HaxoAWTh W MPUBOJUTH KPUTHUYECKHE APTYMEHTbl B OTHOIICHUHU JEUCTBUU W CYXKICHHI
JIPYyroro; CIOKOMHO M Pa3yMHO OTHOCUTHCS K KPUTMYECKUM 3aMEYaHUAM B OTHOLICHUH
COOCTBEHHOTO CYXKJIEHUs, pacCMaTPHUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAUTh 33 PAMKH Yy4eOHOTO NpeIMeTa W OCYHISCTBIATH IIEJCHAIPABICHHBIA ITOUCK
BO3MOYKHOCTEH I IIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHUS;

— BBICTpaMBaTh UHAMBUIYAJIbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHUIO, YUUTHIBASS OTPAHUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

— MEHSATh U yJIep>KUBATh pa3Hble MO3ULIMHU B I03HABATEIBHOU JIEATEIbHOCTH.

KoMMyHUKaTHUBHBIE YHUBEPCAIbHBIC YUCOHBIC TEHCTBUS

BbIITyCKHUK HAYYUTCS:

— OCYUIECTBJIATDH JETOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAaMH, TaK U CO B3POCIBIMH (Kak
BHYTpPHU 00pa3oBaTeIbHON OpPTraHU3aIlid, TaK U 3a € IMpeIeiaMu), MoA0UpaTh MApTHEPOB IS
JIEIIOBOI1 KOMMYHHKAITMHM UCXOJSl U3 COOOpaxeHH pe3yIbTaTUBHOCTU B3aUMOJICHCTBUS, a HE
JIMIHBIX CUMIIaTHH;

— TpU OCYUIECTBIECHUU TPYNIOBON PabOTHI ObITh KaK PYKOBOJUTEIEM, TaK U WICHOM KOMaH/IbI
B Pa3HBIX POJISIX (TeHEepaTop UIeH, KPUTUK, UCTIOTHUTENb, BEICTYIAIOIINUN, SKCIEPT U T.1.);

— KOOPJIMHUPOBAaTH M BBINOIHATH, pPabOTy B YCIOBUSX pEAIbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

— Ppa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM aJICKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(JIUKTOT€HHbIE CUTYAIlMH M MPEA0TBpaliaTh KOHGIUKTH JO WX aKTUBHOM
¢da3bl, BBICTpauWBaTh JACIOBYI0O M 0Opa30BaTEIbHYI0 KOMMYHHKAIIMIO, U30erask JTUYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

IIpenmeTHbie pe3yJIbTaThI

1) chopMUPOBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH B COBPEMEHHOUW HaydyHOMU
KapTUHE MHUpa; TOHMMaHuEe (U3MUYECKOM CYIIHOCTH HaOIIOJaeMbIX BO BceneHHOW sIBICHUI;
MOHMMaHue poiu (Gu3uku B (HOPMUPOBAHMM KpPyro3opa U (PyHKIHOHATHHOW TPaMOTHOCTH
YeJI0BEKa ISl PEIICHUS MPAKTUYECKUX 3a/1aY;

2) BIaJeHUE OCHOBOMOJATAIIUMU (PUINISCKUMHU TOHITUSIMH, 3aKOHOMEPHOCTSMHU,
3aKOHAMU U TEOPHUSMH; YBEPEHHOE T0JIb30BaHUE (PU3UIECKON TEPMUHOJIOTHEH U CUMBOJIUKOM;

3) BlIaJeHHEe OCHOBHBIMH METOJIaMH HAyYHOTO TMO3HAHUS, WCIONB3YeMBIMH B (DHU3UKE:
HaONIOZIcHUE, OIMCAaHWe, W3MEPEeHHME, OKCIIEPUMEHT, YMEHHS 00palaThiBaTh pPE3yJIbTAaThI
U3MEpEeHUl, OOHapyXUBaTh 3aBUCUMOCTb MEXAY (PU3NYECKUMH BEITUYHMHAMH, OOBSICHSTH
MTOJTYYEHHBIEC PE3YJIbTAThl U J1€J1aTh BBIBOIBI;

4) chopMHUPOBAHHOCTH YMEHUS pemiaTh GU3NYECKUE 3a0a4u;

5) chopMHPOBAaHHOCTH YMEHHUS IPUMEHSTH MMOJIydECHHBIC 3HAHUS U OOBICHCHUS YCIOBHI
npoTeKaHus (PU3NYECKHX SBICHUN B MPUPOAE WU IJIS TPHUHATUS MPAKTUYECKUX PEIICHUN B
IMOBCEAHEBHOM XKU3HU;



6) chopMUpPOBAaHHOCTH COOCTBEHHOW TIO3UIIMM 110 OTHOWIEHHUIO K (U3UYECKOU
uHpOpMaLINH, TTOJIy4aeMON U3 pa3HBIX HCTOYHHKOB;

BhINyCKHUK Ha yriyOJeHHOM YPOBHE HAyYUTCS:

- OOBSICHATh M aHAJIM3UPOBATh POJb U MECTO (PM3UKU B (POPMHUPOBAHUU COBPEMEHHON HayyHOU
KApPTUHBl MHpPA, B DPAa3BUTHUM COBPEMEHHOM TEXHHKHM M TEXHOJIOTMM, B IPaKTHYECKOU
JESATEIIBHOCTH JIIOJEH;

- XapaKTepu30BaTh B3aUMOCBSI3b MEXKAY (PU3UKON U APYTMMHU €CTECTBEHHBIMH HAyKaMU;

- XapaKTepU30BaTh CHUCTEMHYIO CBA3b MEKIY OCHOBOIIOJIATAIOIIMMH HAyYHBIMM ITOHATUSAMU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, 110JI€), ABMKEHUE, CUIIA, SHEPTUS;

- TOHUMAaTh U OOBSACHATH LEIOCTHOCTh (PU3MUECKOM TEOpuH, pasziauyaTb TI'paHULBl €€
NPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HMUECKUX TEOPHIA;

- BJIQJCTh NPUEMAMH IIOCTPOEHUS TCOPETHYECKUX JO0KA3aTeJbCTB, a TAKKE IPOrHO3MPOBAHUS
0CcOOEHHOCTEH MpoTeKaHUs] (U3MUECKUX SBICHUH W TPOLECCOB HA OCHOBE IOJyYEHHBIX
TEOPETUYECKHUX BBIBOJIOB U I0KA3aTEIIbCTB;

- CAMOCTOSITEJIbHO  KOHCTPYHPOBATb OKCIEPUMEHTAIBbHBIC YCTAaHOBKM JUI1  IIPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIbHYIO MOIPEIIHOCTH;

- CaMOCTOSTENbHO IUIAHUPOBATH U IPOBOAUTH (DPU3HUECKUE IKCIIEPUMEHTHI;

- pemarb NPaKTHUKO-OPUEHTUPOBAHHbIC KAYECTBEHHbIE U pacueTHble (U3MUYECKHE 3a7auu ¢
OTIOPOi KaK Ha M3BECTHBIC (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH, TaK H Ha TEKCTHI C
n30bITOYHON HH(DOpMaIUEH;

- OOBSICHATH TPAaHUIBI TPUMEHEHUS H3YYCHHBIX (HU3UUYECKUX MOJENeH TMpH pelmeHun
(bU3NUECKUX U MEXITPEIMETHBIX 3a7ay;

- BBIJIBUTaTh FUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIAraloNX (PU3HMUECKUX 3aKOHOMEPHOCTEN U
3aKOHOB;

XapaKTepu30BaTh T00aNbHbIE MPOOJIEMBI, CTOSIIME IEpe]l YEIOBEUECTBOM: SHEPIEeTUUYECKUE,
CBIPbEBBIE, FIKOJIOTUUECKUE, U POJIb (PU3UKU B PELIEHUHU 3TUX MTPOOIIEM;

- OOBSICHATH MNPUHIUNBI PabOThl W XapaKTEPUCTUKM M3YYEHHBIX MaIIUH, HOpUOOpOB U
TEXHUUYECKUX YCTPOMICTB;

- OOBSCHATH YCIOBHUSl MPUMEHEHUsSI (U3NYECKUX MOJENel MpU pelleHuHd (U3NYecKux 3ajad,
HaXOJUTh aJIeKBaTHYIO MPEAJIOKEHHOH 3a/aue (PU3NUECKyI0 MOJIENb, pa3pelaTh NpodiieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U IPY ITOMOIIHA METOO0B OLICHKHU.

Buinycknux na yenyoieHHOM YPOBHE NOLYYUN BO3ZMONCHOCHL HAVYUMbCAL:

- npoeepsimb IKCNEPUMEHMATIbHBIMU CPEOCMEAMU BbIOGUHYMblEe 2UNOme3vl, (OpMYyaupys yeib
UCCNe008aHUs, HA OCHOBE 3HAHUA OCHOBONONAAIOWUX QUIUYECKUX 3AKOHOMepHOCmel U
3AKOHO8;

ONUCHIGAMb U  AHATUZUPOBAMb  NOJIYYEHHVIO 6 pe3yivbmame NPOBeOeHHbIX  (DUUUEeCKUX
IKCNEPUMEHMO8 UHPDOPpMAaYUI0, ONPedeisimb ee 00CMOBEPHOCHIb,

- NOHUMAMb U OOBACHAMb CUCMEMHYIO CBS3b MeHCOY OCHOBONONALAIOWUMU HAYYHLIMU
ROHAMUSIMU. NPOCMPAHCMEO, 8PEeMsl, Mamepusi (6ewecmeo, noie), OBUNCEHUE, CULA, IHEPIUs;

- pewamsv IKCNepUMEHMAIbHble, KAYeCMBEeHHble U KOIUYECMEeHHble 3a0adl OIUMNUAOHO20
VPOBHSL CNONCHOCTU, UCNOAb3YSL (u3uyecKue 3aKOHbl, A MAKHCe YPAGHEHUs, CE53blearouue
Quzuueckue eruUyUHbL,

AHANU3UPOBAMYb  2PAHUYLL  NPUMEHUMOCMU — QUUYECKUX 3AKOHO8, NOHUMAMb  6CeoOuUl
xapaxmep pyHOAMEHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCMb UCNOIb30BAHUSL YACTIHBIX 3AKOHO8,

- popmynuposamsv u pewiams HO8ble 3a0aul, B03HUKAIOWUE 8 X00e YYeOHO-UCCIe008aAMeNbCKOU
U NPOEKMHOU OesimeNbHOCMU

- yCo8epuieHcmeosams npubopsbl U Memoobl UCCIe008AHUL 8 COOMBEMCMBUU C NOCMABIEHHOU
3adauelii;

UCNONL308AMb  MEMOObL  MAMEMAMUYECKO20 MOOEIUPOBAHUs, 6 MOM Hucie npocmeuuiue
cmamucmuyeckue Memoowvl 01 00pabomKu pe3yibmamos IKCnepuMenmad.




2.Conep:kanue y4eOHOIro npeamera.

Pu3uKa U eCTeCTBEHHO-HAYYHbIH METO/ O3HAHUSA NPHUPOABI

dwusmka — pyHAaMeHTalbHas Hayka o npupoze. Hayunsiii MeTon nmo3Hanus Mupa. Bzaumocss3b
MEXIy (GU3MKOM M JAPYrMMH €CTECTBEHHBIMM HayKaMu. MeToJbpl HAay4HOrO HCCIIEIOBaHUS
¢usnueckux spreHuid. llorpemnoctn u3MepeHH (U3MYECKHX BEIWYMH. MoOjAeIHpOBaHUE
ABJICHUN U NPOLIECCOB IPUPOABI. 3aKOHOMEPHOCTh M CIIy4alHOCTb. ['paHMIIBI IIPUMEHUMOCTH
¢u3nueckoro 3akona. Puzndeckue TEOPUN M MPUHLIUI COOTBETCTBUA. Poib 1 MecTo GHU3UKU B
(GopMHpPOBAHNN COBPEMEHHOM HAayYyHON KapTHUHBI MUDPA, B IPAKTUYECKON NEATEIbHOCTH JIOAEH.
Dusuka u Kyibmypa.

Mexanuka
[Ipeamer wW  3amaum KJIacCUYeCcKOM  MexaHuMKU. KuHemaTuMueckue  XapakTEepUCTHKU
MEXaHUYECKOr0 JABMKEHHS. Mojenu Ten W JBHXKEHUW. PaBHOYCKOpEHHOE NPSMOJIMHEUHOE
JIBUKEHHE, CBOOOIHOE TMaJeHUEe. IBUKEHHE Tela, OpOIIEHHOrO0 MOJ YIiOM K TOPU3OHTY.
JIBuKEeHHE TOUKH 10 OKPYKHOCTH. IlocmynamenvHoe u epawjamenbHoe O8UMCEHUE MBEPOO2O
meina.
BzaumopeiictBue Ten. [lpunuun cynepnosuiuu cui. MHepimanbHas cucTeMa oTcueTa. 3aKOHbI
MexaHukun Hprorona. 3akonHbl BcemuphHoro tarorenusi, ['yka, cyxoro tpenus. JlBuxeHue
HEOECHBIX TeJT W MX HCKYCCTBEHHBIX CIIYTHHKOB. f6i1eHus, HaOnooaemvle 8 HeuHepyuaibHbix
cucmemax omcuema.
Nmiynbe cumbl. 3aK0H U3MEHEHUSI U COXpaHEHUs uMIyibca. Pabora cuiibl. 3akOH U3MEHEHUS U
COXpaHEHHUsI SHEPIHUHU.
PaBHOBECHME MaTepuanbHOW TOYKM WM TBEPAOTO Tejia. YCIOBHS PABHOBECHS TBEPAOrO Teia B
WHEpUUaIbHOM cucTteMe orcuera. MoMeHT cuibl. PaBHOBecHe KHUIKOCTH W rasa. JlBuxeHue
KUAKOCTEN U Ta30B. 3aKOH COXpAHEHUsl IHEP2UU 8 OUHAMUKE HCUOKOCMU U 2a3d.
Mexannueckue KoneOaHUS W BOJNHBL. AMIUIMTYAA, MEPHOJ, YacToTa, ¢aza KoIeOaHMIA.
[TpeBparienus 3Heprun Npu KojaeOaHusix. Boinyscoennvie KoneOanus, pe3oHanc.
[Tonepeunpie ¥ MPOAOIBbHBIE BOJHBL. DHEpPrus BONHBI. VHTepdepeHIus u AUQPpPAKIHs BOJH.
3BYKOBBIC BOJIHBI.

MouJiekyasipHas pu3nKa ¥ TEPMOANHAMUKA
[Tpeamer u 3anaun MoJekyasipHO-kuHeTH4eckoil Teopun (MKT) u repmoanHamMuKy.
DxcrniepuMeHTanbHbie foka3zarenbctBa MKT. AOGcomioTHas TemriepaTypa Kak Mepa cpeaHen
KMHETUYECKOW DHEPrUM TEIUIOBOTO JBMKEHHUS 4YacTUILl BellecTBa. MoJelb MAEaNbHOIO rasa.
JaBnenue raza. CBsi3p MEX]ly 1aBIEHUEM U CPEIHEN KHHETUUECKON SHEPrUel MOCTYNaTeIbHOTO
TEIUIOBOTO JABM)KEHUS MOJIEKYJI HEAJIBHOTO Ta3a.
Mogens wuaeanbHOro rasa B TepMOAMHAMUKE: ypaBHeHHMe MenpaeneeBa—Knanelpona,
BBIP@XEHUE JUIsl BHYTPEHHEN dHepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.
Arperatsble coctosiHus BeulectBa. Ma3oBbie nepexonpl. [IpeoOpazoBanue sHeprun B (Ha3oBbIX
nepexonax. HacelllleHHbIE W HEHACHIILIEHHBbIE Mapbl. BiaxkHocTh Bo3ayxa. Monenbs cTrpoeHus
xuakocren. [losepxnocmuoe namsadicenue. Monenb CTpOEHMS TBEpPABIX Tell. Mexanuueckue
ceolicmea meepovix mei.
Buytpennss sueprus. Pabora u temonepeaaya kak crnocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUU.
[TepBblii 3aKOH TepMOAMHAMUKHU. AnabaTHBIN npotecc. Bmopou 3aKon mepmMoOuHamuKu.
[IpeoOpazoBanusi sHeprun B TemwioBbix MammHax. KIIJ[ termomoit marmmubl. [{ukn Kapwo.
DKoJornyeckre mpoodaeMbl TEIIOIHEPTETHKY.



DJIeKTPOAMHAMHUKA
[Ipeamer W 3amauu 3AEKTPOJAUHAMHUKU. DIEKTPUUECKOE B3aUMOJCUCTBUE. 3aKOH COXPaHEHUSs
3JeKTpUYecKoro 3apsna. 3akoH Kynona. HanpskeHHOCTh M MOTEHLMAN 3JIEKTPOCTATUYECKOIO
nons. [IpuHuun cyneprno3uuuu 31eKTpudeckux noiiei. Paznocts norennuanos. I1IpoBoaHuky u
JUAJIEKTPUKHA B 3JIEKTPOCTATHYECKOM MOJe. JieKTpudeckas eMkocTb. KoHnmeHcarop. DHeprus
ANEKTPUYECKOTO IOJIS.
[TocTostHHBIN AnekTpuueckuii ToK. DnekrpoaBmxkymas cuia (DJ1C). 3akon Oma 11 MOJHOU
ANEKTPUUECKON 1enu. DJIEKTPUUECKH TOK B MeETaulax, 3JIEKTPOIUTaX, MOJYNpPOBOJHUKAX,
razax u Bakyyme. [1nazma. Dnexmponus. [lonynpoBoanukossie mpubopsl. Ceepxnposooumocme.
MarnutHoe nose. Bekrop MarHuTHOW MHAYKUUU. [IpMHIMD Cynepno3uiUuy MarHUTHBIX ITOJIEH.
MarnuTtHoe 1oje NpoBOAHUKA ¢ TOKOM. /[eficTBMe MarHUTHOIO MOJISI HA IPOBOJHUK C TOKOM U
JBIKYLIYIOCS 3apsKeHHYH0 yactully. Cuna Amnepa u cuna Jlopenua.
[Torok BekTOpa MarHUTHONM WHAYKIUU. SIBIEHUE 3JIEKTPOMArHUTHOW HWHAYKIUMU. 3aKOH
aeKTpoMarHuTHOM UHAyKIuu. IC UHAYKIMY B IBIXKYIIMXCS MTpoBoaHUKax. [Ipasuio Jlenna.
SIBnenne camomHAayKuuMu. WHIYKTUBHOCTb. DHEpPrus 3J€KTPOMArHUTHOrO MOJs. MarHuTHble
CBOMCTBA BEILIECTBA.
OnektpoMarHutTHbie Konebanus. KonebarenbHblii KOHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHBIC
KoneOaHusl. BBIHYXICHHBIC SJCKTPOMAarHWTHBIE KoiieOanws. Pe3onanc. IlepeMeHHBI TOK.
Kongencarop u kaTymika B e NEpeMEeHHOro Toka. [Ipon3BoAcTBO, nepeaaya u norpedieHue
AIIEKTPUUYECKON DHEPTUH. DieMeHMAapHas meopusi mpancghopmamopa.
DJIEKTpOMarHuTHoOe 1oje. BuxpeBoe »3iekTpuyeckoe mojie. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa dJIEKTPOMAarHUTHBIX BOJH. JlMama3oHbl SJICKTPOMArHUTHBIX M3JIYyYEeHUH U HX
MIpaKTUYECKOe MpuMeHeHue. [ [puHIunbl paguocBsa3y U TEIEBUICHUA.
I'eomerpuueckas ontuka. [IpsMonMHENHHOE pacnHpOCTpaHEHUE CBETA B OAHOPOJHOM Cpene.
3aKoHBl OTpaKeHHMsI W mpenomiieHus cBera. [lonHoe BHyTpeHHee oTpaxkeHue. OnTudeckue
npuOOopHI.
BonnoBeie cBoiictBa cBeta. Ckxopocth cBetra. Hutepdepenmus cera. KorepeHTHOCTS.
Hudpakuus cera. llomspusamms csera. Jucnepcus cBera. [lpaktuueckoe mpuMEHEHHE
3JIEKTPOMArHUTHBIX U3JTyUYECHUM.

OcCHOBBI CIENIMATIBEHOM TEOPUN OTHOCUTEIBHOCTH

WMHBapraHTHOCTh MOZYJISI CKOPOCTH CBETA B BakyyMme. [IpHHINIT OTHOCUTENBHOCTH DUHIITEHHA.
IIpocmpancmeo u eépems 6 cheyuanbHOU Meopuu OMHOCUMENbHOCIU. JDHepeus U UMNYIbC
€600600H01 yacmuysl. CBA3b MAcChl U SHEPTUU CBOOOIHOMN YaCTHIIbl. DHEPTHUs IOKOSL.

KBanToBas ¢uznka. dusnka aToMa 1 aTOMHOTO spa

[Ipeamer u 3a1a4n KBAaHTOBOM (DU3HKH.

TennoBoe n3nyuyenue. Pacripenenenue sHeprum B CeKTpe aOCOIIOTHO YEPHOTO Tea.

['unoreza M. I1nanka o kBantax. ®otoaddexr. Onbitel A.I'. CToseroBa, 3akoHbI HoTOdPdeKTa.
VYpaBHenue A. DiHmTeiHa 115 poroaddekra.

®oroH. Onwvimur I1.H. Jlebedesa u C.HU. Basunosa. I'mmote3a JI. ne bBpoinst o BOJHOBBIX
cBoiicTBax yacTull. KopmyckynsspHO-BOJHOBOHM ayanusM. Jugpakyusa snekmponos. JlaBneHue
ceera. CooTHolIEeHNE HeonpeaeneHHocTe [ eitzendepra.

Mogenu crpoenust atroma. OObsSCHEHHE JIMHEHYATOrO CreKTpa BOJOPO/ia HA OCHOBE KBAaHTOBBIX
noctynaroB H. bopa. CioHTaHHOE 1 BBIHYXJIEHHOE U3Ty4YE€HHE CBETA.

CoctaB u cTpoeHue aToMHOro siyipa. M3otonsl. SnepHble cuibl. JledekT Macchl U SHEPTUs CBA3U
aqpa.

3aKOH paJMOAaKTUBHOIO pacmaja. SlaepHele peakiuu, peakuuu JeleHus U cuHre3a. llenHas
peakuus neneHus aaep. SnepHas sHepreTuka. TepMosiiepHbIil CHHTES.

OnemeHTapHble 4acTulibl. PyHIaMEHTAIBHBIE B3aUMOJCHCTBUS. Yckopumenu snemenmapHvix
yacmuy.

Ctpoenne BcesieHHoit



[IpuMeHUMOCTh 3aKOHOB (U3UKM i OOBACHEHUS MPHUPOABI KOCMHYECKHX OOBEKTOB.
ConnHeunasi cucreMa. 3Be3llbl U MCTOYHMKU WX dHepruu. Kiaccudukanus 3Be3n. DBONIOIUS
CouHIia ¥ 3Be3]1.

[anaktuka. [pyrue ramaktuku. [IpocTpaHCTBEHHO-BpEMEHHBIE MacIITaObl HaOIr0gaeMoi
Bcenennoii. [Ipencrabienne 06 3Boonu Beenennoit. Temras mamepusi u memHasn sHepeus.

IlepeyeHb NpakTHYECKHUX U JIA0OPATOPHBIX PadoT:
IIpsiMble M3MEpPEHUS:
WU3MEpPEHUE MTIHOBEHHOM CKOPOCTH C HCIOJB30BAaHUEM CEKYHJIOMEpa WIH KOMIBIOTEpa ¢
JaTYNKAMU;
CpaBHEHHE Macc (II0 B3aUMOJICHCTBHIO);
U3MEpPEHUE CUJI B MEXAHUKE;
U3MEpEHUE TeMIepaTypbl )KUAKOCTHBIMU U HU(DPOBBIMU TEPMOMETPAMH;
OLIEHKA CHUJI B3aUMOJEUCTBUS MOJIEKY] (METOJIOM OTpPbIBA Kallelb);
M3MEpEHUE TEPMOIMHAMUYECKHUX [TapaMETPOB Iras3a;
n3Mmepenue JJ[C ucTouHMKa TOKA;
M3MEpPEHHUE CUJIbI B3aMMOZCHCTBHS KaTYIIKU C TOKOM M MarHuTa MOMOILBIO 3JIEKTPOHHBIX BECOB;
ornpezesieHue nepruoia oOpalleHus JBOMHbBIX 3Be3]] (IeYaTHbIE MaTEpUAJIbI).

KocBeHHbIE M3MEPEHUS:

U3MEPEHHUE YCKOPEHUS;

M3MEPEHHE YCKOPEHUSI CBOOOIHOTO TaJICHNUS;

ONpeIeJICHUE YHEPTUU U UMITYJIbCA 10 TOPMO3HOMY IYTH;

M3MEPEHUE YAEIbHOW TEIUIOTHI IIJIABJICHUS JIbJA;

U3MEPCHHE  HANPSOKCHHOCTH  BHUXPEBOTO  JJIEKTpUYECKOro mois  (mpu  HaOI0JACHHUH
AJIEKTPOMATHUTHON UHIYKIUN);

MU3MEPEHHE BHYTPEHHETO COMTPOTUBIIEHUS! UICTOYHUKA TOKA;

ONpEAEIICHUE MTOKA3aTeIIsd MPEIIOMIICHHS CPEbL;

u3MepeHne POKyCHOTO pPacCTOSHUS COOMpArOIIel U paccenBaroIeH JINH3;

ONpeAeseHUE JJIMHbBI CBETOBOU BOJIHBI;

OTpefieiecHue HMITYJIbca W DHEPTUM YaCTUIBI TpPH JBWKEHHH B MAarHUTHOM mone (1o
¢dororpadusim).

Habmonenue sBneHui:

HaOJI0IeHNe MEXaHUYECKHX SIBICHUI B HHEPLHUAIBHBIX U HEMHEPIMATIbHBIX CUCTEMAX OTCUETA;
HaOJII0/ICHUE BBIHYKJICHHBIX KOJIEOaHUN U PE30HAHCA,

HaOmonenue nupdysuu;

HaOJIr0/IeHUE SIBIICHUS 2JIEKTPOMArHUTHON MHTYKIIHH;

HaOJIr0IeHNe BOJTHOBBIX CBOMCTB cBeTa: MU paKuus, HHTepPepeHIINs, TOIIpU3alis;
HaOJII0/IEHUE CIIEKTPOB;

BeUepHHE HaOIr01eHus 3Be3/1, JIYHBI U MIaHeT B TEJIECKOI WM OUHOKIIb.

HccnenoBanus:

WCCJICIOBAHNE PAaBHOYCKOPEHHOTO JBMIKEHHUS C WCIIOIB30BAHUEM DSJIEKTPOHHOTO CEKYHIOMEpa
WJIM KOMIIBIOTEpA C AaTUUKAMU;

WCCJICIOBAHME JIBIXKCHHS TeJla, OpPOIIEHHOTO TOPU30HTAIBHO;

MCCJIEI0BAHNE LICHTPAIBLHOTO y1apa;

MCCJIeI0BaHNE KaUeHUS ITUINHIPA 110 HAKIIOHHOW ITOCKOCTH;

UCCIIeIOBaHKE IBMKEHHS OpOYyHOBCKOM yacThilbl (1o Tpekam [leppeHna);

HCCJIEIOBAHKE U30TPOIIECCOB;

HCCJIETIOBAaHKNE M30XOPHOTO MPOoIIecca M OlleHKa aOCOTIOTHOTO HYIIS;

HCCIIEAOBaHNE OCTHIBAHMS BOJIBI,




HCCJIEIOBAaHHUE 3aBUCUMOCTH HAMpsHKEHUS Ha MOJI0CAX UCTOYHHKA TOKA OT CUJIbI TOKA B IIETIH;
MCCJIeI0BAHKME 3aBUCUMOCTH CUJIBI TOKA Y€pe3 JaMIIOUKY OT HalpsKEHUsS! Ha HEell;

UCCJIEIOBAaHKNE HAarpeBaHUs BOJbI HarpeBaTesieM HeOOIbIIONH MOLTHOCTH;

MCCJIEIOBAHUE SIBJICHUS JICKTPOMArHUTHON MHIYKIIUU;

UCCJIEIOBAaHKE 3aBUCUMOCTH YyIJIa MIPEIOMIICHUS OT yria MaJaeHus;

MCCJIEIOBAHUE 3aBUCUMOCTH PACCTOSIHUS OT JIMH3BI 10 M300paXEHUsSI OT PACCTOSHUS OT JIMH3BI
JI0 TIpe/IMeTa;

MCCJIEIOBAHKE CIIEKTPa BOJIOPO/IA;

HCCJIEIOBAaHHUE JIBUKCHHUSI IBOMHBIX 3B€3]1 (110 MEYaTHBIM MaTepHraiaM).

KoHCTpYyHpOBaHNE TEXHUYECKUX YCTPOUCTB:

KOHCTPYHUPOBAHUE HAKJIOHHOM TI0CKOCTH ¢ 3aaaHHbiM KII/;

KOHCTPYUPOBAHUE PhIUYAXKHBIX BECOB;

KOHCTPYHPOBAaHUE HAKJIOHHOM TIJIOCKOCTH, IO KOTOpPOM OpYyCOK MABMXKETCA C 3aJaHHBIM
YCKOPEHUEM;

KOHCTPYHPOBAHHUE JIEKTPOIBUTATEIIS;

KOHCTPYHpPOBaHUE TpaHCHOpPMATOPa;

KOHCTPYHPOBAHUE MOJIENIN TEJIECKOIa UIM MUKPOCKOTIA.

10 kaacc

Pu3uKa U eCTeCTBEHHO-HAYYHBIH METO/ IO3HAHUS NPUPOABI

®uznka — pyHgaMeHTalnbHas Hayka o npupojae. Hayunblil MeTon no3Hanus mupa. Bzaumocssss
MEeXIy (GU3MKOM M JAPYrMMH €CTECTBEHHBIMM HayKaMu. MeTozbl HayqHOro HCCIeI0BaHUs
¢usnueckux sBieHud. IlorpemHoctn u3MepeHHi Qu3Myeckux BeauuuH. MojenupoBaHue
ABJICHUN U TPOLIECCOB IPUPOABI. 3aKOHOMEPHOCTb U CIIY4alHOCTb. ['paHMILIBI IPUMEHUMOCTU
¢u3nueckoro 3akona. Puznveckue TEOPUX M MPUHLIUI COOTBETCTBHA. POl 1 MecTO (U3MKU B
(GbopMHPOBAHNN COBPEMEHHOM HAayYyHON KapTHUHBI MUDPA, B IPAKTUYECKON JEATEIbHOCTH JIOAEH.
Duzuka u Kyibmypa.

Mexanuka
[Ipeamer w 3amaum  KJIacCHUYeCKOW  MeXaHUKU. KuHemaThueckue  XapaKTEepUCTHKHU
MEXaHUYECKOr0 JABWKEHHS. Mojenu Ten W JBHXKEHUW. PaBHOYCKOpEHHOE MpSMOJUHENHOE
JIBIDKEHUE, CBOOOJHOE TaJieHHe. IBW)KEHUE Teja, OpOIIEHHOro IOJ YIJIOM K TOpPU3O0HTY.
JIBuKeHHe TOUKHM 1O OKPYKHOCTH. [locmynamenvroe u eépawjamenbHoe 08UdMCEHUE MBEPO020o
meina.
Bsaumoneiicteue ten. [lpunnun cynepnosunuu cui. MHepnuanbHas cucreMa oTcyeTa. 3aKOHbI
MexaHukun HproTona. 3akoHbl BcemupHoro tarotenusi, ['yka, cyxoro tpenus. JIBuxeHue
HEOECHBIX T€l M HUX MCKYCCTBEHHBIX CIYTHUKOB. f@nenus, Habniooaemvle 8 HeUHepYuaibHblX
cucmemax omcuema.
HNmnynbc cuibl. 3aKOH U3MEHEHUSI U COXpaHeHUusl uMiysibca. Pabora cuibl. 3akOH U3MEHEHUS U
COXPaHEHHUs DHEPIUH.
PaBHOBecue MaTepHanbHOM TOYKHM M TBEPIAOTO Tea. YCIOBUS PABHOBECUS TBEPAOIO TEja B
UHEpUUAIbHOW cucTteMe orcuera. MoMeHT cuibl. PaBHOBecHe >KMIAKOCTH U rasa. JlBuxeHue
KHUJIKOCTEH U Ta30B. 3aKOH COXPAHEHUs IHep2UU 8 OUHAMUKE HCUOKOCIU U 2a3d.
Mexanuueckue KojeOaHUS M BOJIHBL. AMIUIMTYAA, MEpHOJ, dYacToTa, ¢aza KojieOaHui.
[IpeBpartenus s3Hepruu npu KojaeOaHusx. BoinysxcoeHnble KoneOaHus, pe3oHanc.
[Toriepeunble W MPOAOJIbHBIE BOJHBI. DHEprus BoiHbL. WHTepdepeHuus u audpakius BOJH.
3BYKOBBIE€ BOJIHBI.

MoJaexyasipuas gu3nuka U TepMOIMHAMMKA
[Tpeamer u 3anaun MoJeKyasipHO-kHMHeTH4ecKoil Teopun (MKT) u repmoanHaMuKy.



DkcrnepuMeHTanbHble foka3zarenbctBa MKT. AOGcomoTHas TemrepaTypa Kak Mepa cpeaHein
KMHETUYECKOW SHEpPruM TEIUIOBOTO ABMKEHUS YacTHI] BellecTBa. Mojenb HAEaNbHOrO rasa.
JaBnenue raza. CBsA3b MEXAy JABJICHUEM U CPEJHEH KUHETUYECKON S3HEprueH MoCTyNnaTeIbHOIo
TEIJIOBOTO JBHKEHUSI MOJIEKYJT UACAIIBHOTO ra3a.

Mopnenp wugeanbHOro Ta3a B TepMOAWHAMUKe: ypaBHeHue MenneneeBa—Kianelipona,
BBIpaXEHUE [UIsl BHYTPEHHEN sHepruu. 3akoH JlanbToHa. ['a30Bble 3aKOHBI.

Arperatnble coctosiHus BeulectBa. MaszoBbie nepexonnl. [IpeoOpazoBanue sneprun B (Ha30BbIX
nepexojax. HacellieHHble ¥ HEHACBIICHHbIE Napbl. BiaxkHocTe Bo3ayxa. Mojenb CTpOeHUS
wuakocten. [losepxnocmuoe namsdicenue. Monenb CTpoeHHs] TBEpIbIX Tel. Mexanuueckue
ceolicmea meepovlx mei.

Buytpennss sueprus. Pabora u temonepeaaya kak crnocoObl U3MEHEHUs] BHYTPEHHEH HEPTUU.
[TepBbIii 3aKOH TEPMOAMHAMUKH. ATUa0ATHBIN MpoLecc. Bmopot 3akoH mepmoOuHamuKu.
[IpeoOpazoBanus sHeprur B TemioBbix MammHax. KIIJ[ termoBoit mammubl. [{ukn Kapho.
DKOJOTHYeCKUe MPOOIEMBbI TEILIOIHESPTCTUKH.

DJIeKTPOAMHAMHUKA
[Ipeamer u 3agauu 3IEKTPOJAMHAMHUKHU. DJIEKTPUUYECKOE B3aUMOJAEUCTBUE. 3aKOH COXPaHEHUSs
aneKTpudeckoro 3apsna. 3akoH Kysnona. HanpskeHHOCTh M MOTEHLMAT 3JIEKTPOCTATHUYECKOIO
nosist. [IpuHnun cynepno3unuu 3aeKTpuyeckux nojei. Paznocts norenunanos. [IpoBogHuku u
JURJIEKTPUKU B DJIEKTPOCTATUUYECKOM IoJie. DieKTpuyeckas eMkocTb. KonaeHcarop. DHeprus
3JIEKTPUYECKOTO TOJIA.
[TocTostHHBIN 3nekTpuueckuii Tok. DnekrpoaBmxymas cuia (DJC). 3akon Oma 11 MOJHOU
3JIEKTPUYECKON ILeNu. DJIEKTPUYECKUH TOK B MeETajllaX, AJIEKTPOJUTAX, IMOJYINPOBOJIHUKAX,
raszax u Bakyyme. [lnazma. Snexmpoaus. IlonynpoBogHukoBsie pudopel. Ceepxnposooumocme.
11 kaace

Pu3uKa ¥ ecTeCTBEHHO-HAYYHBbIH MeTO/I NO3HAHUS NPUPOAbI
Ouzuka — QyHaamMeHTanbHas Hayka o mpupoje. HayuyHwlid mMeron mo3HaHus mupa.. Metombl
HAYYHOTO UCCleoBaHus ¢u3ndeckux sBieHuil. llorpemnoctu wu3MepeHud (HU3HUYECKHX
BEIMYMH. MojieIupoBaHue SBJICHUI U MPOIECCOB MPUPOJbl. 3aKOHOMEPHOCTh U CIyYalHOCTb.
['panuiel npumMeHUMocTH (pusndeckoro 3akoHa. du3nyueckue TeOpUr U MPUHILIUIT COOTBETCTBUS.
Porp m wmecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON Hay4yHOM KapTHHBI MHpa, B
MPAKTUYECKON AESITEIbHOCTH JItoel. Pu3uka u Kyibmypa.
Mexanunka

Mexannueckue KoyieOaHUS ¥ BOJIHBL. AMIUIUTYyA, TEPUOJ, YacToTa, ¢aza KoJIeOaHHil.
[TpeBpariieHust SHEPTUM IPU KOJIEOAHUSX. Boinysrcoennvie Koneodanus, pe3oHanc.
[Tonepeunble W MPOAOIbHBIE BOJIHBL. DHEpPrusi BoNHBI. VHTepdepeHuus U AUQpakuus BOJH.
3BYKOBBIE BOJIHBI.

DJIeKTPOAMHAMHUKA
MarnutHoe nose. Bekrop MarHuTHOM MHAYKUUH. [I[puHIMN Cynepno3uiiuu MarHUTHBIX MOJIEH.
MaruauTtHoe 1noje NpoBOAHUKA C TOKOM. JleficTBre MarHUTHOIO MOJS Ha MPOBOJAHUK C TOKOM U
JBIKYLIYIOCS 3apsKeHHYH0 yactully. Cuna Ammnepa u cuna JlopeHua.
[ToTok BekTOpa MarHMUTHON MHAYKUMHU. SIBIIEHUWE AJIEKTPOMArHUTHOW WHIYKIMH. 3aKOH
aneKTpoMarHuTHOW MHAyKuu. D/1C nHAYKIMKM B ABMKYyHIIMXCcA npoBoaHuKax. [Ipasuno Jlenna.
SBnenne caMOMHAYKIWH. MHIYKTUBHOCTH. DHEPrusi 3JEKTPOMArHUTHOIO MoJii. MarHuTHbIe
CBOICTBA BEILIECTBA.
OnektpoMarHuTHble Kosiebanus. KonebarenbHbli KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
KosieOaHus. BBIHYXJEHHBIE AIIEKTpOMarHuTHbIE Kosebanus. Pe3zonanc. I[lepeMeHHBIH TOK.
Konzgencarop u kaTymika B e NepeMeHHOro Toka. [Ipon3BoacTBO, nepeaaya u norpedieHue
AIIEKTPUUYECKON SHEPTUU. DNeMeHmMapHas meopusi mpancopmamopa.
DNeKTpOMarHuTHOEe TMoje. BuxpeBoe »dieKTpudecKkoe TMojie. DJIESKTPOMArHUTHBIC BOJHBI.
CBolicTBa D2JEKTPOMarHUTHBIX BOJIH. JlManma3oHbl 3JEKTPOMAarHUTHBIX M3IYyYEHUH U HX
MpakTH4ecKoe npuMeHeHue. [I[puHIune painocBsI3y U TeIEeBUICHUS.



I'eomeTpuyeckas ontuka. [IpssMonMHENHHOE pacHpoOCTpaHEHUE CBETa B OJHOPOIHOM Cpene.
3aKkoHBl OTpaKeHHMsI W mpenomiieHus cBera. [lonHoe BHyTpeHHee oTpaxeHue. OnTuyeckue
PpUOOPHI.

BonnoBeie cBoiictBa cBera. Ckopocth cBera. HuTepdepenmus cera. KorepeHTHOCTS.
Hudpaxmus csera. llomspuszamus ceera. [Jucnepcuss cBera. [IpakTudeckoe mnpUMEHEHHE
SJICKTPOMArHuTHBIX H3Hy‘-l€HHI7[.

OCHOBBI CIEIIUATBHON TEOPUH OTHOCUTEIBHOCTH

NHBapuaHTHOCTH MOJTYJISI CKOPOCTH CBeTa B BakyyMme. [I[pUHITUIT OTHOCUTENBHOCTH DUHILITEHHA.
Ilpocmpancmeo u eépems 6 cneyuanbHOU Meopuu OMHOCUMENbHOCIU. DHepeus U UMNYIbC
€60600H01 yacmuysl. CBA3b MacChl U SHEPTUU CBOOOIHOM YaCTHUIIbl. DHEPTHUS TOKOSL.

KBanToBas ¢uznka. dusnka aToMa ¥ aTOMHOTO 1pa

[Ipeamer u 3a1a4u KBAaHTOBOM (DU3HKH.

TemoBoe n3nydenue. Pacnpenenenue s3Heprun B CEKTPe aOCOMOTHO YEPHOTO Tela.

I'mnore3a M. ITnanka o kBantax. ®otodrdpdexr. OnbiThl A.I'. CToseroBa, 3akoHbI (HoTodPdeKTa.
VYpaBuenue A. DitamTeitna s Gororddekra.

®otoH. Onwimer I1.H. Jlebeoesa u C.U. Basunosa. I'mnioteza JI. ne bBpoitiss 0 BOJHOBBIX
cBoiicTBax yactull. KopmycKyIsipHO-BOJTHOBOH ayanusM. Jugpakyus saekmponos. JlaBneHue
ceeta. CooTHolLIEHUE HeonpeaeneHHocTe [ eitzendepra.

Mogenu crpoenust atroMa. OObsICHEHHE JTMHEHNYATOrO CIIEKTpa BOJOPOJa Ha OCHOBE KBAHTOBBIX
noctynaroB H. bopa. CioHTaHHOE U BBIHYX/IEHHOE U3]Iy4E€HUE CBETA.

CocraB u cTpoeHue aTOMHOTO siipa. Mzorombl. SnepHbie critbl. JlehekT Macchl U SHEPTHUS CBI3U
aqpa.

3aKoH paJMOAaKTUBHOTO pacraja. SaepHble peakluu, peakuuu JejeHuss u cuHTe3a. llemnas
peakuus AeneHus saep. SAnaepHas sHepretuka. TepMOsSAepHBIi CUHTES.

OneMeHTapHble yacTuiibl. DyHIaMeHTaIbHbIE B3aUMOJICHCTBUA. Yckopumenu snemeHmapHvix
yacmuy.

Crtpoenne BcesieHHO#
[IpuMeHUMOCTh 3aKOHOB (PU3UKU IS OOBSICHEHHS MPUPOJBI KOCMHUYECKHUX OOBEKTOB.
Conneunasi cucreMa. 3Be3llbl U HCTOYHMKU UX dSHepruu. Kiaccudukanus 3pe3n. DBOTIONUSL
ConHua u 3Be3.
lanaktuka. [Ipyrue ranmaktuku. I[IpocTpaHCTBEHHO-BpEMEHHbIE MacIITaObl HabII0IaeMOMN
Bcenennoii. [Ipeacrasnenue o6 sBomtonuu Beenennoit. Temuas mamepus u memHas dHepeusi.

3. TemaTH4eckoe MJIAHUPOBAHHE, B TOM YHCJIe C YYeTOM padoyeii mporpaMmbl
BOCIIMTAHUSI, C YKa3aHHEM KOJMYECTBA YaCOB, OTBOUMBIX HA OCBOEHHE KAKIO0H TeMbl.
10 kaacce (136 yacos)

Ne HasBanmue pasaeJia, TeMbl Koa-Bo
4acoB
Pu3uKa U eCTeCTBEHHO-HAYYHbIH METO/] NO3HAHUS PHPO/IbI 3
1 | ®usuka — ¢yHOamMeHTanbHas Hayka O Mpupojae. MeToabl Hay4dHOTO 1

uccienoBanus  (pusmueckux sABiIeHH. MoaenupoBanue (QU3HMUECKUX
SIBJIEHUW U IPOLIECCOB.

N

Pu3nuecKuil 3aKOH — I'PaHULBI TPUMEHUMOCTH. 1

3 | IlorpemHocTn w3MepeHHd (U3NYECKUX BEIMYHH. 3aKOHOMEPHOCTh H 1
ciy4alHOCTh. PU3NYECKHUE TEOPUH U IIPUHLIAIL COOTBETCTBUS.

MexaHuka




Paszoen 1. Kunemamuka

20

4 Mexannueckoe nBmkeHne. HaOmrogeHne MeXaHnyeCcKuX SIBJICHUI B 1
WHEPIHATBHBIX ¥ HEMHEPIHAIBHBIX CUCTEMAaX OTCYETa
5 | KunemaTnueckue XxapakKTepUCTHKU MEXaHUYECKOro JBMXKeHHs. Moaenu 1
TEJ W JBHKCHUUI
6 | MruoBeHHas u cpessisi ckopocTu. M3MepeHre MrHOBEHHOM CKOpOCTH 1
7/ | PaBHOMEpHOE NPSIMOJIMHENHOE JIBUKEHHUE. 1
8 | PaBHOYCKOpEeHHOE NPSIMOJIMHEHHOE IBUYKEHUE. 1
9 | /IBwkeHHE ¢ TOCTOSIHHBIM YCKOPEHUEM 1
10 | Pemenue 3aau 1o teme «/IBuKeHHE C MOCTOSIHHBIM YCKOPEHUEM) 1
H3mepeHne yckopeHus
11 | CBoOoaHOE NaJIcHHE. 1
12 | Pemenue 3amau o teme «CBobOoHOE MaieHne» M3mepenne yckopeHus 1
CBOOOJTHOTO Ma/ICHUS
13 | JIBmkeHue Tena, OpOIeHHOTO MO YIJIOM K TOPU30HTY 1
14 | UccnenoBanue IBMKCHUS Tejia, OPOIIEHHOTO TOPU30HTAIBHO 1
15 | Pemenue 3aa4 o teme «/IBmxenue Tena, OpomeHHOro O YIIIOM K 1
TOPU30HTY»
16 | Pemenue 3a1a4 1o teme «/IBrxeHue Tena, OpomeHHOr0 TOPU30HTAIHHO 1
17 | PaBHOMepHOE NBM)XCHHE TOYKH IO OKPYKHOCTH 1
18 | Mzyuenue qBM>KEHUS TeJa MO OKPY)KHOCTH 1
19 | Pemenue 3ama4 o teMe «JIBuxKeHHE 10 OKPYKHOCTHY 1
20 | KunemaTtuka abCOIOTHO TBEPJIOTO Telia 1
21 | IloctymarenbHOE U BpallaTeIbHOE JIBHKEHUE TBEPOTO Teja 1
22 | IloBropenue no pazaeny «KuHematuka» 1
23 | IloBropenue o pasneny «Kuaemarnkay 1
Pazoen 2. /lunamuxa 17
24 | OcHOBHOE yTBEpK/ICHHE MEXaHUKHU. MIHepIHanpHas ciucTemMa OTCUeTa. 1
IlepBbiii 3ak0H HproTOHA
25 | Cuna. Macca. Bropoii 3akon Hetotona .J3mepenne cuil B MeXaHUKe 1
26 | [IpyHIMDO CYNEepHO3ULIUHU CUJT 1
27 | Pemenue 3a1a4 1o teMe «[IpuHIUI CYNIEPIO3UIIMU CHUID) 1
28 | B3aumopuetictBue Ten. Tpernii 3akoH Herorona CpaBHeHHE Mace 110 1
B3aMMOJICHCTBHIO
29 | Bec. HeBecomocTh 1
30 | Cuna TS)KeCTH | CUJia BCeMHPHOTO TATOTCHHUS. 1
31 | 3akoH BCeMHPHOTO TATOTEeHUs. J[BikeHne HEOECHBIX Tell 1
32 | JIBm>keHHE UCKYCCTBEHHBIX CITYTHUKOB. [lepBast kocMHUecKasi CKOPOCTh 1
33 | Hcnonvzosanue 3aK0H08 MEXAHUKU OJi 0OBACHEHUS OBUNCEHUS HeDEeCHbIX 1
mej U 0Jis pa3eumusi KOCMU4eCKUX UCcie008aHull
34 | Cusbl TpeHHsl. 3aKOH CYXOT0 TPeHHUs 1
35 | U3mepenne ko3 duiinenTa TpeHUs CKOIbKEHHSI 1
36 | edopmarnus u cuna ynpyroctu. 3akoH ['yka 1
37 | 3MepeHue KeCTKOCTH MPYKHHBI 1
38 | SBnenusi, HaOMIOAaeMble B HEMHEPIIMAIBHBIX CUCTEMaX OTCUYETa 1
39 | IloBTrOpenwue mo pasaeny «JmHaMHKaY 1
40 | IToBTOpeHwue mo paszueny «InHamukay 1
Pazoen 3.3akonvl coxpanenus 6 mexanuke 15
41 | Umnynbsc MaTepuanbHON TOYKU U CUCTeMbI. MI3MeHeHHe U coOXpaHeHue 1
UMITYJIbCA.
42 | 3akoH M3MEHEHHS U COXPAHEHUS MMITYIIbCa 1




43

Mexannueckas paboTa ¥ MOIIIHOCTh CHJIIBI

44 | PaboTa CHJIBI TSHKECTH U CHITBI yipyrocTtu. KoHcepBaTHBHBIC CHITBI
45 | Pemenne 3amau no teMe «MexaHuueckasi paboTa ¥ MOUTHOCTb CHJIBI»
46 | Dueprus. Kunetnueckas sHeprus

47 | OmnpeneneHue 3HEPTUU U UMITYJIbCA 10 TOPMO3HOMY IYTHU

48 | TloTeHnManbHAsK SHEPTHSL.

49 | PaGota cuibl TsiroteHus. IloTeHnmanbpHas 3Heprusi B 110J1€ TArOTEHUs
50 | MexaHnuueckasi JHEPIUsi CHCTEMBI TeJl

51 | 3akoH cOXpaHEHHsT MEXaHMYECKOW 3HEpruu

52 | Pemenue 3a1a4 no TeMe «3aKOH COXPaHEHHUsI MEXaHHUUECKOW DHEPTUN»
53 | U3yueHue 3aK0Ha COXpaHEHHs MEXaHUYECKOM SHepruu

54 | IloBTOpeHue 1o pazaeny «3aKOHbl COXPAHEHHUSI B MEXAHUKE)

55 | IloBropenue no pazaeny «MexaHuKay

Pazoen 4. Cmamurka
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56 | PaBHoBecue Ten. PaBHOBecHe MaTepraaIbHON TOUKH U TBEPAOTO Teja.
57 | YcnoBus paBHOBecusi. MOMEHT CHJIBI.
58 | Pemenue 3a1a4 no Teme «Y CIOBHS PABHOBECHSI»
59 | U3ydenue paBHOBECHs Teja MOJI ICHCTBHEM HECKOJIBKUX CHII
60 | JlaBnenue. PaBHOBecHe KHUIKOCTH ¥ rasa. J|BIKeHUE )KHJIKOCTEH U ra3os.
61 | Pemenue 3a1a4 1o TeMe «IaBICHHE)
62 | 3aKOH COXpaHEHHs PHEPTUHU B IMHAMHKE YKHMJIKOCTHU M ra3a
63 | IloBropenue mo pasaeny «Ctatukay
64 | KontposbHas pabota Nel «MexaHuka»
MouiekyJisipHasi (U3HKAa M TEPMOIUHAMHKA
Pazoen 1. Ocnoswvt monekyaapuo-kunemuueckou meopuu (MKT) 20
65 | Ilpenmer u 3amaun MonekyaspHo-kuHetudeckoi Teopuu (MKT) u 1
TEPMOIUHAMUKHU
66 | MonekynspHo-kunerndeckas reopust (MKT) ctpoenus BelecTBa u ee 1
IKCIIEPUMEHTAIBHBIC JJOKAa3aTEIbCTRA.
67 | OcnoBuble monoxenus: MKT. Xapakrepuctuku monekyn. OmeHka cui 1
B3aMMOJICHCTBHS MOJIEKYJI (METOOM OTphIBA Karelib)
68 | ArperatHble COCTOSIHUS BellecTBa. bpOYHOBCKOE JBUKCHHE 1
69 | Mopenb nneanbHOTO Ta3a. Jlapenue raza. CBs3b MEX/Ty JIaBIICHUEM H 1
CpenHel KHHEeTHYeCKON SHepruel MoCcTynaTeIbHOTO TEIJIOBOTO ABM)KEHUS
MOJIEKYJI HJIealIbHOTO Ta3a
70 | AGcomoTHas TeMIieparypa Kak Mepa cpe/iHeil KHHeTH4YeCKOM sHeprun 1
TETUTOBOTO JIBMDKEHHSI YaCTHUI] BemlecTBa. M3mepenue remmnepaTypbl
KUJKOCTHBIMH U IU(DPOBBIMU TEPMOMETPAMU
71 | YpaBHEHHE COCTOSIHUS UCAIBHOTO ra3a. Y paBHeHne MeHieneeBa— 1
Knaneiipona. U3smepenue TepMoIMHaAMHUYECKUX MTapaMeTPOB rasa
72 | Pemenue 3a1a4 1o TeMe «Y paBHEHUE COCTOSIHHSI UICAIBHOTO Ta3a 1
73 | I'a30BbIe 3aK0HBIL. VcciieqoBaHrEe N30ITPOIIECCOB 1
74 | DxcniepuMeHTalIbHas poBepka 3akoHa I eii-Jlroccaka 1
75 | 3akon JlaapTOoHA 1
76 | Pemenue 3amay 1o teMe «I a30BbIE 3aKOHBI») 1
77 | HacpllieHHBIC M HEHACHIIIICHHBIC Taphl.. JlaBieHue HaCBIIICHHOTO Mapa 1
78 | BnaxxHOCTH BO3IyXa 1
79 | Pemenue 3a1a4 1o teMe «BiaxkHOCTh BO3/IyXay» 1
80 | Monenb cTpoenus xxuakocteil. CBoicTBa ®uIKocTH. [loBepxHOCTHOE 1
HATSHKCHHE
81 | CmaunBanue M HecMaunBanue. Kanmuisiper 1




82 | Mojenb CTpoeHHUs TBEPABIX TeJl. MeXxaHW4YeCKHe CBOWCTBA TBEPABIX Tell 1
83 | I[oBTOpenue no pazneny «OCHOBBI MOJIEKYISIPHO-KHHETUYECKON TEOPUM 1
84 | lloBTopenue no pazaeny «OCcHOBBI MOJEKYIISIPHO-KMHETHUECKOW TEOPHM» 1
Pazoen 2. Ocnogvl mepmoouHamuxku 15
85 | BHyTpeHHsis dHeprus 1
86 | Pabora u Teruionepenaya Kak cnocoObl K3MEHEHHSI BHYTPEHHEH YHEPTHH. 1
87 | ®a3oBble nepexo/ibl. Y paBHEHHE TEIJIOBOTO OajlaHca 1
88 | Pemenue 3a1a4 1o TeMe «YpaBHEHHUE TEIJIOBOTO DallaTHCay 1
89 | [lepBbIii 3aKOH TEPMOAMHAMHUKH. 1
90 | [IpumeHeHHE MEPBOTO 3aKOHA TEPMOJUHAMUKHU K PA3TUIHBIM 1
U30IpoIeccam
91 | Pemenue 3a1a4 no teme «llepBblif 3aKOH TEPMOJMHAMUKI 1
92 | AnmabaTHBIN nporecc 1
93 | HeoOGpatuMocTh TEIJIOBBIX MPoIieccoB. BTOpoii 3aKOH TepMOIMHAMHUKHI 1
94 | IlpuHUMIIBI ACWCTBUS TEIUIOBBIX MamKH. [IpeoOpa3oBaHus SHEPTUH B 1
TEIUIOBBIX MaIIMHAX.
95 | KIIJI reroBoit Mammnel. Lukn Kapao 1
96 | Dkosoruueckue MpoOIeMbl TEIJIOIHEPTETUKH 1
97 | IloBropenue mo pazaeny «OCHOBBI TEPMOIMHAMHUKHNY 1
98 | loBTOpeHue no pazaeny «OCHOBBI MOJEKYJISIPHO-KMHETHUECKOW TEOPUM» 1
99 | KontponpHas padota Ne2 mo teme «MoexyssipHas GU3uKa 1 1
TEPMOJIMHAMHKA
DJIeKTPOAMHAMHUKA
Pazoen 1. dnekmpocmamuka 14
100 | [IpeamMert u 3a7auu JIEKTPOAMHAMUKH. DIEKTPHUUECKOE B3aUMOICHCTBUE 1
101 | DnekTpuueckuii 3apsi U SIEMEHTAPHBIC YaCTUIIBI. 3aKOH COXPaHEHHS 1
3apsja.
102 | 3akon Kynona 1
103 | Dnekrpuueckoe noje. Hanps»KeHHOCTh U MOTEHIUAI 3JIEKTPOCTaTHIECKOTO 1
TOJISI.
104 | IlpuHIMI CYyNepo3UIAN JISKTPHYSCKHX TTOIeH 1
105 | Pemenue 3agau no TeMme «I[IpMHIMDI Cyneprno3uLIMuU SJIEKTPUUECKUX MOJICH» 1
106 | Pa3znocTh moTeHnnanoB. CBsI3b MEKIAY HANPSHKEHHOCTHIO 1
HJIEKTPOCTATUYECKOTO MOJISL M pa3HOCTHIO OTEHIIUAIOB
107 | ITpoBOAHMKH, TOTYIPOBOTHUKHU M JUIICKTPUKH. 1
108 | ITpoBOAHMKH U AUIIEKTPUKH B SJIEKTPOCTATHUECKOM T10JI€ 1
109 | Dnektpuueckasi emkocTh. KoHgeHcaTop. 1
110 | DHeprus 3apsHKEHHOTO KOHJIEHCaTopa 1
111 | Pemenue 3amay no Teme «Konaecatopbi» 1
112 | TloBTOpeHHE N0 pa3eny «IIEKTPOCTATHKA 1
113 | IloBTOpeHHe No pazzeny «IIEKTPOCTaTHKAY 1
Pazoen 2. 3akonvl nocmoannozo moka 20
114 | ITocTosiHHBIN >neKTpUdeckuii ToK. Cuia Toka 1
115 | Dnexrpuyeckue nenu. MccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepes 1
JIAMITOYKY OT HAIpsDKEHUs! B HEH.
116 | 3akon Oma juist yuacTka uenu. ConpoTHBIEHHE. 1
117 | TlocnenoBaTenbHOE COSTMHEHNE MTPOBOTHUKOB 1
118 | IlapaienbHOE COEIMHEHHE MPOBOJHHUKOB 1
119 | Pemenwue 3a1a4 o Teme «CoeTMHEHHSI TPOBOTHUKORBY 1
120 | PaGoTa 1 MOIITHOCTh NEKTPUIECKOTO TOKA 1
121 | VccnemoBanne HarpeBaHus BOJIbI HarpeBareieM HeOOJbIIONH MOIITHOCTH 1




122 | Onexrpoasmwxkymas cuna (3/C) 3akon Oma 1 TOTHON HIIEKTPUIECKOM 1
LETH.
123 | Usmepenne D/1C 1 BHYTPEHHETO COMPOTUBICHUS] HCTOYHMKA TOKA 1
124 | Pemenue 3amad 1mo teme «3axkoH OMa IS IIOJTHOM LEID) 1
125 | Pemenne 3aga4 no Teme «PaboTa 1 MOITHOCTh 3JCKTPUUYECKOTO TOKa» 1
126 | DnexTpuyeckuii TOK B MeTajutax. CBEpXIPOBOIMMOCTD 1
127 | DnekTpuuecKuil TOK B 3JICKTPOIUTAX. DIEKTPOJIN3 1
128 | DnekTpruecKuil TOK B MOJYIPOBOAHUKAX. 1
129 | ITorynpoBOJHUKOBBIC TPUOOPHI 1
130 | DnekTpuueckuii TOK B razax u Bakyyme. Ilnazma 1
131 | [ToBTOpeHue no pazaeny «3akoHbI IOCTOSHHOTO TOKa 1
132 | IloBTopenue no paszeny «3aKoHbl HOCTOSIHHOTO TOKa 1
133 | IloBTOopenne kypca puszuku 10 kiaacca 1
134 | IloBTopenne kypca ¢usuku 10 kiaacca 1
135 | IF'onoBasi KOHTpOJIbLHAs padoTa 1
136 | O6o0maromee moBropenue. Poirp u Mecto ¢Gu3MKM B (OPMUPOBAHUU 1
COBPEMEHHOM HAy4YHOW KApTHHBI MHUpPA, B IPAKTUYECKOM JEATEIBHOCTH
moaed. Qusuxa u Kyromypa.
11 knacce (132 gaca)
Ne HasBanmue pasaeiia, TeMbl Koa-Bo
4acoB
Pu3uKa U eCTeCTBEHHO-HAYYHBII MeTO/] NO3HAHUS PUPO/IbI 2
1 | ®usuka — ¢yHOaMeHTanbHas Hayka O Mpupoxe. MeToabl Hay4HOTO 1
uccienoBaHus  (U3MYECKUX sABIeHMH. MojenupoBaHue (U3NYECKUX
SIBJIEHUW U MPOLIECCOB.
2 | dusnyecKkuil 3aKOH — TPaHULIbl IPUMEHUMOCTH. PU3HUECKUE TEOPUH U 1
IPUHITAI COOTBETCTBHSI.
DJIEKTPOANHAMHKA
Pazoen 1. Maznummnoe none 12
3 | MarautHoe nosne. MHAYKIMs MarHUTHOTO T0J1sl. MarHuTHOE TI0J1e 1
IPOBOJIHUKA C TOKOM
4 | VI3mepeHue CHITBI B3aMMOICHCTBUS KAaTYIIKA C TOKOM U MarHuTa ¢ 1
MOMOIIBIO AJIEKTPOHHBIX BECOB
5 | IlpuHuun cyneprno3uiMyd MarHUTHBIX IOJei 1
6 | Pemenue 3agau no teme «IIpyuHIMDI Cyneprno3UIIMU MAarHUTHBIX MOJIEH» 1
7 | lleficTBMe MarHUTHOTO MOJIsl HA MPOBOJHMK ¢ TOKoM. Cuita AMnepa 1
8 | HabOmronenue neficTBUA MAarHUTHOTO IOJISA HA TOK 1
9 | JeiicTBHe MarHUTHOTO TOJISL HAa JBMOKYILYIOCS 3apsKeHHYI0 yactuiy. Cuna 1
Jlopenua
10 | Pemenue 3aau o teme «Cuita Amnepa. Cuna JlopeHnay 1
11 | OnpeneneHne UMITYIIbCA ¥ SHEPTHH YaCTHUIIBI TIPU IBUKCHUU B MATHUTHOM 1
nosie (mo dororpadusam).
12 | MarHuTHBIE CBOICTBa BEIIECTBA. 1
13 | IToBTOpenue no pazaeny «KMarHuTHOE MOJIe» 1
14 | TloBTopenue mo pazaeny «MarHUTHOE TOJIe 1
Pa3zoen 2.2nekmpomaznumnas uHOyKyus 12




15 | [loTok BeKTOpa MarHUTHOW MHIYKLIUU 1
16 | DnekTpomarHuTHas UHAYKIUA. HaOmroneHue sSsBjeHus 3J1eKTPOMarHuTHON 1
WHIYKIAH
17 | 3akoH anekTpoMarauTHOW nHAyKIMH. [IpaBuiio JleHnia 1
18 | MccnenoBanue sIBICHHS SJCKTPOMArHUTHON MHAYKIIUU 1
19 | Pemenue 3aga4 no TeMe «3aKoH 3JIEKTPOMAarHUTHON MHIYKIIUI 1
20 | OJIC wHAYKIMH B IBHKYIIUXCS MPOBOJIHUKAX 1
21 | Pemenue 33124 1o TeMe «J/{BHyKeHHE TPOBOJHIUKOB B MAaTHUTHOM TIOJIE» 1
22 | SIBnenue camomHayKuuu. MHIYKTUBHOCTD 1
23 | DHeprusi >JeKTPOMAarHUTHOTO MOJISI. 1
24 | TloBTopeHue mo pazaeny «JIeKTPOMarHUTHAST WHIYKIIHS 1
25 | TloBTOpeHue mo pa3aeny «IEeKTPOMArHUTHAST WHIYKIIHS 1
26 | KonTpoispHas paboTa 1o TeMe «DJIEKTPOAMHAMUKA) 1
Pazoen 3. Konevanusn 20
27 | CBoOOIHBIC MEXaHUUYECKUE KOJICOaHMs. AMILTUTY/A, IEPHO/I, YACTOTa, 1
¢aza kosebanuii. KonebarenbHpIe CHCTEMBI
28 | IIpy)KMHHBII MasiTHUK 1
29 | MareMaTudecKkuil MasiTHUK 1
30 | Pemenue 3a1a4 no reme «MasgTHUKN 1
31 | Onpenenenue yCKOpeHHsl CBOOOIHOTO MaJIEHUs IPU MOMOIIY MasTHUKA 1
32 | 'apMoHHYeCcKUE KOJIeOAHHUS 1
33 | BomyxneHnHsle Mexannueckue kosiebanus. Pesonanc. HaGmonenue 1
BBIHYX/ICHHBIX KoJeOaHui U pe3oHaHca
34 | IlpeBpaiueHusi SHEPTUH NMPH KOJICOAHHSIX. 1
35 | DaexTpomarHuTHele koliebanus. CBOOOIHBIE ITEKTPOMArHUTHBIE 1
KoJIeOaHus
36 | KonebaTenpHbI KOHTYD 1
37 | l'apmoHnYecKkre 3JICKTPOMArHUTHBIC KOJICOAHUs B KOJIeOaTeTbHOM 1
KoHType. Popmyna ToMcoHa
38 | Pemenne 3a1au 1o Teme « KonedareapHbI KOHTYP 1
39 | BeiHyXIeHHBIE dJIEKTPOMAarHUTHBIE Konebanus. [lepeMeHHBIN 1
AIIEKTPUUYECKHI TOK
40 | Pemenne 3ama4 mo teme «llepeMeHHBIH 2TEKTPUIECKAN TOK)» 1
41 | KonaeHcaTop M KaTylIKa B LIEMU EPEMEHHOr0 TOKa 1
42 | Pe3oHaHC B IENIM TIEPEMEHHOTO TOKa 1
43 | TIpou3BOACTBO, Nlepeaya 1 MOTpedIeHne IEKTPUIECKON SHEPTHH. 1
44 | DnemenTapHas Teopus Tpanchopmaropa 1
45 | TloBTopenue no pazneny «KoaeOaHus» 1
46 | TToBTopenue no pazneny «KoneGanus» 1
Pazoen 4. Boanwt 39
47 | MexaHu4eckre BOJHBI. DHEPrusi BOJIHBI. 1
48 | TlonepedHbie U MPOJIOIHHBIE BOJTHBI 1
49 | Murepdepenuus, tudppakuus U MoIsIpu3ams MEXaHHYeCKUX BOJIH 1
50 | DiekTpoMarHuTHOE TMoJie. BUXpeBoe 3JieKTpruiecKoe mojie. 1
51 | DnexTpomMarHUTHBIE BOJHBI. CBOWMCTBA 3JICKTPOMArHUTHBIX BOJIH 1
52 | IlpuHIHUIIBI PAAWOCBS3H U TEICBHUICHUS 1
53 | Pa3ButHe CpencTB CBS3H 1
54 | Inana3oHbl 3MEKTPOMArHUTHBIX M3Iy4YeHUH M MX MPaKTHYECKOe 1
pUMEHEHHE
55 | 'eomerpuueckas ontuka. [IpsiMonuHeiiHOe pacipocTpaHeHUE CBETa B 1

OIHOPOJIHOM cpefie




56 | 3akoH OTpa)KeHHsI CBETa 1
57 | 3akoH TpeNIOMJICHUS CBETa 1
58 | HUccrienoBanue 3aBUCUMOCTH YIJia MPEIOMJICHHS OT YTJIA A CHHS 1
59 | Omnpexenenue mokasaress TPEIOMICHUS 1
60 | Pemenue 3a1a4 1o TeMe «3aKOH MPEJIOMIICHUS CBETa 1
61 | [ToaHOE BHYTpEHHE OTpaKEHUE CBETA 1
62 | I'eomerpuueckas ontuka. [IpoBepka runoTessl: Y20 npeiomierus npsamo 1
NPONOPYUOHALEH YNy NA0eHUs
63 | Onrtrueckue npuOOpsl. JIMH3BI 1
64 | Jlunssl. [locTpoenue n300pakxeHui B IMH3E 1
65 | Pemenue 3amay no reme «JIMH3BI» 1
66 | ®opmyna TOHKOH JIMH3BI. Y BETUYCHUE JIMH3BI 1
67 | Pemenue 3amad no reme «Popmysia TOHKOM JIMH3BD) 1
68 | M3mepeHue GOKYCHOTO pacCTOSHUSI COOMpPArONIEH U pacCenBaroNIeH JIMH3; 1
69 | [IpoBepka rUIOTE3BL: NPuU NIOMHOM CLOHCEHUU O8YX TUH3 ONMUYECKUE CUTLbL 1
CKNA0bI8AIOMCS
70 | UccrnenoBanue 3aBUCUMOCTH PACCTOSHUS OT JIMH3BI 0 M300paKeHHs OT 1
paccTosHUS OT JIMH3BI JI0 IIpeIMeTa
71 | OnTuyeckue mpudopsI. 1
72 | Pemenue 3a1a4 no reme «Onruueckue npubdopsb!! 1
73 | CseroBbie BoiHBL. CropocTs cBeta. [Ipuanun [roiirenca 1
74 | BomHoBble  cBoiicTBa cBera. HaOmroneHuWe BOJIHOBBIX CBOMCTB CBETA: 1
Judpaknus, HHTEpepeHIns, MOISIPH3AIHS
75 | Hucnepcus cera 1
76 | Pemenue 3agau o reme «BosHOBBIEC CBOICTBA CBETa» 1
77 | Untepdepenuus ceera. KorepeHTHOCTh 1
78 | Hudpakmus cBeToBbIX BOIH. JudpakinonHas pemerka. Habmonenue 1
CIIEKTPOB
79 | OnpeneneHue JUIMHBI CBETOBOM BOJIHBI. 1
80 | Pemenue 3amau no teme «/ludpaxims ceeray 1
81 | [lomepeunocTs cBeTOBBIX BOJNH. lloJsipusanus cBera 1
82 | [Ilnana3oHsbl 3JIEKTPOMArHUTHBIX M3JIyYE€HHH U UX MPAaKTHYECKOe 1
IpUMEHECHHE.
83 | [loBTOpeHue mo pazaeny «BomHb» 1
84 | TloBropenwue 1o pasneny «BoaHbDy 1
85 | KonTposbHas pabota no teme «KosneGaHus 1 BOJHBI» 1
OcHOBBI cIENNAJBHON TEOPHH OTHOCHTEIbHOCTH 8
86 | lHBapHaHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKYyMe 1
87 | IlpuHIHMII OTHOCUTENbHOCTH DWHIITEIHA. 1
88 | IIpocTpaHCTBO M BpeMsl B CIieMalibHON Teopuu oTHocuTenbHOCTH. (CTO) 1
89 | Pemenue 3ana4 no teme «IIpocrpanctso u Bpems B CTO» 1
90 | DHeprus U UMITYJIBC CBOOOTHOM YaCTHIIHI 1
91 | Pemenue 3a1a4 1o TeMe «QHEPrusi U UMITYJIbC CBOOOTHOM YaCTHIIBI) 1
92 | CBs13b Macchl M DJHEPTUHU CBOOOIHOM YacTUIBL. DHEPTHS MTOKOSI. 1
93 | Pemenne 3a1a4 1o TeMe «CBsI3b MACChl M SHEPTUU CBOOOTHOHN YaCTHITBDY 1
KBanToBas ¢usnka. Pu3uka aroMa 1 aTOMHOIO siipa 25
94 | llpenmer W 3a1a4M KBAHTOBOW (DU3HKH. 1
95 | TeruoBoe u3nydeHue. PacnpeseneHye sHEPTUN B CIIEKTPe aOCOIIOTHO 1
yepHoro tena I'unoreza M. I1nanka o KBaHTax
96 | ®oTOHBL. 1
97 | ®oroadpdexr. OnbiTel A.I'. CroseToBa, 3aKoHbI poTodhdeKrTa 1




98

Pemienue 3a1a4 no teme «3akoHsl porodddexrar

99

YpaBHenne A. DitHmTeHa 115 hoTodddexra

100

Pemenue 3a1a4 no reme «@otorpderT»

101

Omerter [1.H. JleGenea u C.11 .Basuiiosa

102

I'unoresa Jlyn ne bpoiins 0 BOJHOBBIX CBOWCTBAaX YacCTHLL.
KopnyckynspHo-BoJHOBOH yanusMm. Jugpakyus s1eKkmponos

A

103

Coomnowenue neonpedenennocmetl I elizendepea

[

104

Mojenu ctpoeHus atomoB. IlnanerapHas mozesb aToma.

[

105

OOBsicHEeHHE TMHEHYaTOro CreKTpa BOAOPOAa Ha OCHOBE KBAaHTOBBIX
nocrynaros H.bopa.

-

106

CronTanHOE U BBIHYKJICHHOC M3JIYIYCHHUEC CBETA. Ha3epbl

107

CocraB u cTpoeHue aTOMHOTO sijipa. M3oTonsl. SnepHble cuibl

108

I[e(i)eKT MacCC M SHEPT'HA CBA3HM aTOMHBIX AOCP

109

Pemienue 3a1au no reMe «ATOMHOE SIAPOY»

110

PannoakTuBHOCTH. Byl paiMOaKTUBHBIX NIPEBPAIICHUN aTOMHBIX SIIED.

111

3aKoH paarOaKTHBHOI'O pacliaaad.

112

Snepusle peakuuu. Peaknuu nejieHNs U CHHTE3a

113

Pemenue 3amau 1mo reme «PagnoakTUBHOCTDY

114

Hennas peakuus aenenus saep. Snepnas sHepreruka. TepMosaepHbIi
CUHTE3

A R

115

3J’I€MGHTapHI)I€ YaCTHUIIBI. q)}’HIIaMeHTaJII)HBIe BBaHMOHeﬁCTBI/Iﬂ.

[

116

yCKOpI/ITeJ'H/I QJICMCHTAPHBIX YaCTHI]

-

117

[ToBropenue mo teme «KBaHTOBas (pusuka. du3uka aroma ¥ aTOMHOTO
IIpay

118

[ToBTopenue mo teme «KBaHTOBas (u3uka. Pru3mka aTomMa ¥ aTOMHOT'O
IIpay

Crtpoenne BeesieHHoi

119

[TpruMeHNMOCTD 3aKOHOB (PU3HUKH [T O0BSICHEHUS IPUPOJIHI KOCMHYECKUX
00BEKTOB

120

ConHeuHas cucrema

121

3Be3/1bl U UCTOUYHUKHU UX 3Hepruu. OnpeaeneHue nepruosia oopamieHus
JIBOMHBIX 3B€3]1 (MeyaTHbIE MaTepUalIbl)

122

Knaccudukanus 38e31. DBomorust ComHIa U 3BE3]]

123

['anaktuka. Jlpyrue ranaktuku Beuepnue Habmonenus 3ses, JIlyHsl u
IJIAHET B TEJIECKOI WM OMHOKJIb

124

[TpocTpaHCTBEHHO-BpEeMEHHbIE MacITa0bl Ha0Ir01aeMoil BeenenHoi

125

IIpencraBienue o CTpoeHUU U 3BOONMU Beenennoi. TeMHas matepus u
TEMHasl SHEpPrus

[

IToBTOpEHHUE

126

HOBTOpeHI/Ie I10 TCMC ((9J'ICKTpOI[I/IHaMI/IKa»

127

[ToBTropenue no reme «KosebaHus U BOJTHBI

128

[ToBTopenue no teme «KBaHToBas puznuKay

129

O6o6maromee moBropeHue. Puzuxa u Kyismypa.

130

O6o0maromniee TOBTOPEHHUE.

131

I'onoBasi KOHTpOJIBbHAsA padoTa

132

O6o0maromee mnoBTropenue. Ponb u MecTo pu3uku B GopMHUpOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MHpa, B IMPAKTHUECKOW JEATEIbHOCTH
JIIOZIEN.

NI e
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