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IosicHuTe/IbHAA 3aNIMCKA K pado4eil mporpaMmme
yueOHOro kypca «®@usn4eckas jgadoparopus» aus 10-11 kinaccos

HopmaTuBHO — MeTOAM4YecKas 0a3a:

- ®enepanbubliit 3akoH «O0 o6pazoBanuu B Poccuiickoit @eneparum» Ne273-D3 ot 29.12.2012.

- 3akoH Pecry6nuku Tatapcran «O6 o6pazoBanum» Ne68-3PT ot 22.07.2013.

- @enepasibHble rocyaapcTBEHHbIE 00pa3zoBaTenbHble cTanaapTel COO.

- Oo6pazoBarenbHas nporpamma MBOY «BCOIL Ne2 um. H. Co6onieBa 3MP PT», mpuka3z Ne 233 ot 29.08.2019.

- YueOnsrii ian MBOY «BCOI Ne2 um. H. Co6onera 3MP PT» na 2021-2022 yueOHbIH TO/.

- Jlokanbueiii akt MBOY «BCOUI No2 um. H. Co6onea 3MP PT» «Ilonoxenue o mopsiake pa3pabOTKU U YTBEPKIECHUU PadOYUX IIPOTPAMMY.

O0mas xapakTepucTHKA Kypca
®dusnka Kak Hayka o Hanboyiee 0OMMX 3aKOHAX MPHUPOJIBI, BBICTYIAs B KAYECTBE YUEOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAHUMA
00 okpyxaromem mupe. OHa pacKpbIBaeT poOJb HAyKH B SKOHOMHUYECKOM W KYyJIbTYPHOM Pa3BUTHH OOIIECTBA, CIOCOOCTBYET (POPMHPOBAHUIO COBPEMEHHOTO
HAy4yHOro MHpoOBO33peHus. [lnga pemenuss 3azad  (GoOpMHUpPOBAaHMS OCHOB HAyYyHOI'O MHUPOBO33PEHHUS, PA3BUTUS HMHTEUIEKTYaJbHBIX CHOCOOHOCTEH W
[I03HABATENbHBIX MHTEPECOB IIKOJIBHUKOB B Ipoliecce M3yueHUs: (U3MKM OCHOBHOE BHUMAHME CIENYeT YyIEsATh HE INepeJadye CyMMbl TOTOBBIX 3HaHHUH, a
3HaKOMCTBY C METOJaMH HAy4YHOT'O MO3HAHMS OKPYXKAlOILEro MUpa, MOCTAaHOBKE MPOOJeM, TPEOYIOMMX OT YYalllUXCs CaMOCTOATENbHON AESITeIbHOCTH MO MX
pazpemienuto. [loguepkHeM, 4TO 0O3HAKOMIIEHUE IIKOJIBHUKOB C METOIAMH HAYyYHOTO MO3HAHUS IMpeJloiaraeTcs NpoBOAUTh IPU U3YUYEHUHU BCEX Pa3/esioB Kypca
¢u3uKH, a He TOJIBKO NP U3YUYEHUH CIIeUaIbHOTrO pasjena «Pu3nuka 1 MeTO/Ibl HAYYHOTO ITO3HAHUSY.

['ymanuTapHoe 3HaueHHe (U3MKM KaK COCTaBHOM 4YacTu 001ero oOpa3oBaHUU COCTOMT B TOM, YTO OHa BOOPY)KAET IIKOJIBHUKA HAYUYHLIM MEmoooM
NO3HAHUS, TIO3BOJIIOLINM MOJy4yaTh OOBEKTHUBHbBIE 3HAHUS 00 OKPYXKAIOILEM MHUPE.

3HaHue (PU3HUECKUX 3aKOHOB HEOOXOIMMO ISl U3yUeHUs! XUMUH, Ouosoruu, puznyeckoit reorpaduu, rexuonoruu, ObXK.

Kypc ¢usuku B mpumepHoil mporpamMme cpeaHero (TMoJHOro) oOmiero oOpa3oBaHUs CTPYKTypUpPYeTCs Ha OCHOBE (U3MUYECKUX TEOPHUH: MEXaHUKH,
MOJIEKYJISIPHON (PM3UKH, JIEKTPOIMHAMUKH, JIEKTPOMATHUTHBIX KOJIEOAHUN U BOJIH, KBAHTOBOW (DU3HKHU.

Oco0eHHOCTBIO TIpeaMeTa «(pHU3uKa» B yuyeOHOM IUlaHE OOpa30BaTENbHOW IIKOJIBI SBJISETCS U TOT (PaKT, YTO OBJIAJEHHWE OCHOBHBIMHU (DHU3MYECKHUMHU
MOHATUSIMH U 3aKOHaMHU Ha 0a30BOM YPOBHE CTaI0 HEOOXOJUMBIM MTPAKTUUECKH Ka’KJJOMY YEJIOBEKY B COBPEMEHHOM JKU3HH.
OOyuenue ocyuiecTBisieTcs NnpHu noanuepxkke LleHTpa oOpa3oBaHuUs €CTECTBEHHO-HAYUYHOM HampaBieHHOCTH «Todka pocta», KOTOPBIH CO3/1aH A Pa3BUTUA Y
0o0y4aroluXxcsi €CTeCTBEHHO-HAYYHOM, MaTeMaTU4YecKoi, HHQOPMAIMOHHON TpaMOTHOCTH, (POPMHPOBAHUS KPUTHUYECKOTO U KpPEaTUBHOTO  MBIIUIECHUS,
COBEPILIECHCTBOBAHMS HaBBIKOB €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, a TAKXKE Ui NMPAKTHUYECKOM OoTpabOTKM y4eOHOro mMarepuana mo yueOHOMY MHpeaMeTy
«Dusukay.

HN3yuyenne ¢usuku B cpeaHux (NMOJHBIX) 00pa30oBaTeJbHBIX YYPE:KICHHAX HANPABJICHO HAa JOCTHKEHHe CJCIYIOIIHMX IeJIei:

* yceoeHue 3HaHuil 0 (PyHIAMEHTAIbHBIX (PU3MYECKHX 3aKOHAX W MPHUHIIMIIAX, JIKAIIUX B OCHOBE COBPEMEHHOW (PU3MYECKOW KapTHUHBI MHpa; Haubosee

BaXHBIX OTKPBITUSAX B 00J1aCTH (PU3MKH, OKA3aBIIMX OMpEAEIAIONIee BIUSHUE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTMU; METO/1aX HayYHOTI'O IO3HAHUS PUPOJIBI;



* ognadeHue ymeHusMu TPOBOIAUTH HAOINIO/IEHUS, TUIAHUPOBATH M BBINOJHATH HKCIEPUMEHTHI, BBIABUIAaTh TMIIOTE3bl U CTPOUTH MOJEIHU, MPUMEHSIThH
MOJTyYeHHbIE 3HAHHS MO (u3mKe Al OOBSICHEHUS Pa3sHOOOPA3HBIX (PM3MUECKUX SIBICHUH M CBOWCTB BEIIECTB; MPAKTHYECKOTO MCIOJIb30BaHHUS (PH3UUECKUX
3HAHUU; OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHO - HAyYHOU HH(pOpMaLuy;

* pazeumue TIO3HABATEIBbHBIX MHTEPECOB, WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IMpoLecce MPHOOPETeHUs] 3HAHUM M yMEHUH 1O (u3MKe
C MCIIOJIb30BAaHUEM Pa3IMYHbIX HCTOYHUKOB MH(GOPMAIIUN U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTH;

* socnumanue yOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB HPUPOIBI, MCIOIB30BAHUSA JOCTIKEHUH (PU3MKK Ha OIaro pasBUTHS YeIOBEUECKOU
UMBUIM3AIMU; B HEOOXOAMMOCTH COTPYJHHYECTBA B IPOLIECCE COBMECTHOTO BBINOJHEHHUS 3a]a4, YBaXKUTEIHHOTO OTHOLICHHS K MHEHHIO OIIMOHEHTa MpU
00CYX/IeHUM TPOOJEM €CTECTBEHHO - HAYYHOTO COZAEP)KaHUS; TOTOBHOCTH K MOPAJIbHO-3THUECKOW OIEHKE HCIIOJIIb30BAaHUS HAYYHBIX JTOCTHMIKECHUH; UyBCTBa
OTBETCTBEHHOCTH 32 3aIUTY OKPYKAOILIEH CPEbL;

* UCNONIb30BAHUE NPUOOPEMEHHBIX 3HAHULL U YMeHUll T PEIIeHUs MPAKTHYECKHUX 3a/1a4 TIOBCEHEBHOM KU3HU, oOecrieueH st 0€30MacCHOCTH COOCTBEHHOU
KU3HH, PAallMOHAIBHOTO MPUPOIONOJIB30BAHUSA U OXPAaHbl OKPYKAIOILIEH CPEbI.

[Tporpamma yueOHOro npeamera «Pusnka» HarpaBieHa Ha (popMupoBaHUE Yy 00ydaromuxcss GyHKIMOHAIBHON IPaMOTHOCTH M METANPEAMETHBIX YMEHHIA
Yyepe3 BBIMOJHEHUE UCCIEA0BATEIbCKON U MPAKTUIYECKOU IeATeTbHOCTH.

B cucreme ectecTBeHHO - HAy4yHOro 0Opa3oBaHus (PU3HKA KaK yUeOHBIN MPEAMET 3aHMMAeT BaXKHOE MECTO B (DOPMHUPOBAHUHM HAYYHOTO MUPOBO33PEHUS U
03HAKOMJICHUsSI OOYYaIONIMXCS C METOJIaMH HAYYHOTO TO3HAHHS OKPY)KAMOIIEr0 MHpa, a TaKkKe ¢ (PU3NICCKUMHU OCHOBAMH COBPEMEHHOTO MPOW3BOJCTBA U
OBITOBOI'O TEXHUYECKOTO OKPY>KEHHUS 4eJIOBeKa; B (JOPMUPOBAHUU COOCTBEHHOW MO3MIIMH MO OTHOUICHHIO K (U3ndeckoil nHGOpMaIlnK, MOTYyYCHHON U3 pa3HbIX
HMCTOYHHKOB.

YcnenHocTh U3y4eHus mpeIMeTa CBs3aHa ¢ OBIaJICHHEM OCHOBAaMH y4eOHO-HCCIEI0BATENbCKON AEITETbHOCTH, MPUMEHEHHEM MOMyUYEeHHBIX 3HAHUH TpH
pEIIeHUU TPAKTUYECKUX U TEOPETUUECKUX 3a]1ad.

B cootBerctBrn ¢ DT'OC COO 06pazoBanus (hpr3rKa MOKET U3ydaThCs HA 0A30BOM U yTITyOJIEHHOM YPOBHSX.

Nzyuenue pusnku Ha 6a30BOM YpOBHE OPUEHTHUPOBAHO HA 0OecTieueHrne 0011eo0pa3oBaTeIbHON H O0IIEKYIBTYPHOUM MOATOTOBKH BBIITYCKHUKOB.

Cogepxanre 6a30BOro Kypca MO3BOJISET UCIIOJIB30BATh 3HAHUS O (PM3HUECKUX 00BEKTax U mpolieccax s obecredeHust 6e30MacHOCTH MpU 0O palleHuu ¢
MpUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMU; JIJIS COXPAHEHUS 37I0POBBS M COOJIOIEHUSI HOPM IKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpene; I TPUHATHUS
PELIECHNH B IIOBCEHEBHON KU3HU.

Nsyuenue ¢us3mku Ha yriiyOJIGHHOM YPOBHE BKJIIOUAET PACHIMPEHHE MPEAMETHBIX PE3yJbTATOB M COJAEpXKAHUE, OPUEHTUPOBAHHOE Ha TMOATOTOBKY K
nocneayoiemMy npodeccuoHaIbHOMY 00pa30BaHUIO.

N3yuenne mpeamera Ha yrIyOJI€HHOM YPOBHE MO3BOJIsIET CHOPMHUPOBATH Y OOydaromuxcsi (U3WYECKOE MBINIJICHUE, YMEHHE CHCTEeMaTH3HpPOBaTh U
000011aTh MOJy4YEeHHBIE 3HAHUS, CAMOCTOSTENILHO MPUMEHSTh MOTyYeHHBIC 3HAHUS JI PEIICHHUs] MPAKTHUYECKUX U y4eOHO-MCCIeA0BaTENbCKUX 3a1a4; YMEHUE
aHATM3UPOBATh, TIPOTHO3UPOBATH M OIEHUBATH C MO3HIIMH YKOJIOTHUECKOW O€30MaCHOCTH TOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOW NIEATETLHOCTH YEJIOBEKA,
CBSA3aHHOM C MCMOJIb30BaHUEM UCTOUYHUKOB SHEPTHUH.

B ocHoBy m3ydenus npeamera «®dusnkay Ha 6a30BOM M YIUIyOJI€HHOM YPOBHSX B 4acTd (OPMHPOBAaHMS Yy OOYyYaIOIMUXCS HAYYHOTO MHUPOBO33PEHHSI,
OCBOEHHUSI OOIICHAYYHBIX METOJIOB TO3HAHMS, a TaKKe MPAKTHYECKOro NPUMEHEHWs HAy4YHBIX 3HAHUH 3alI0)KeHbl MEXIpPEIMETHbIE CBS3HM B 00IacCTH
€CTECTBEHHBIX, MATEMAaTHUYECKUX U TYMaHUTAPHBIX HAYK.

[IporpamMma cocTtaBieHa Ha OCHOBE MOIYJIHHOTO MPHHIIUIA TOCTPOSHHUsT yueOHOro MaTepuaina. KonnuecTBo 4acoB Ha M3ydeHUE y4eOHOro mpeaMmeTa u
KJIaCChI, B KOTOPBIX MPEAMET MOXKET N3yUaThCs, OTHOCITCS K KOMIIETCHIIMH 00pa30BaTEILHON OpraHu3aIiy.



[TporpaMma cosiep>KUT IpUMEPHBIN MepeueHb MPAKTUUECKUX U TabopaTopHbIX padoT. [Ipu coctaBneHun paboueil mporpaMmbl yUUuTENb BIpaBe BEIOpATh U3
nepeyHs paboThl, KOTOPBIE CYUTACT HanOoJIee MeIeCO00Pa3sHBIMU JIJIsl JOCTHXKCHUS MTPEIMETHBIX PE3yIbTaTOB.

MecTo npeamera B yueOHOM IJIAHE:

Jannas paboyast mporpamma o Gpu3uke st 6a30BOro ypoBHs coctaBiieHa u3 pacuéra 138 1 3a qBa roga ooydenus (mo 2 1 B Heaento B 10 u 11 xmaccax). s
yIrIIyOJIEHHOTO YPOBHS M3y4eHHS (DU3UKHU ITporpamMma paccurntana Ha 345 4 3a jaBa roga oOydenus (1mo 5 4 B Henento B 10 u 11 kimaccax);

[Inanupyemble pe3y/ibTaThl

B pe3syibTarte nzyuenus yueoHoro npeamera «®usnka» Ha ypoBHe cpeHero ooiiero o0pa3oBaHms:
BbInyCKHUK Ha 62a30BOM YPOBHE HAYYUTCH:

—  JIEMOHCTPUpPOBATh Ha MPHUMEPaxX PoJib U MECTO (PM3UKH B (POPMHUPOBAHUHM COBPEMEHHON HAYYHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHKH H
TEXHOJIOTUH, B IPAKTUYECKOH 1A TeIbHOCTH JIIOACH;

—  JIEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEKAY (PU3UKON U APYTHMHU €CTECTBEHHBIMH HAyKaMU;

—  YCTaHaBJIMBaTh B3aHMMOCBSI3b €CTECTBEHHO - HAYUHBIX SIBJICHUI U IPUMEHATh OCHOBHBIE (PM3UUECKUE MOJAEIH JUI UX ONMCAHUS U O0BSICHEHUS;

—  HCIIOJIb30BaTh MHPOPMALUIO (PU3UUECKOTO COACPIKAHUS MPH PEUICHUH YYeOHBIX, MPAKTHUYECKUX, MPOSKTHBIX M HCCIEI0BATEIbCKUX 33/1a4, HHTEIPUPYS
MHGOPMALIHIO U3 PA3IUYHBIX HICTOUHUKOB U KPUTUYECKH €€ OLICHUBAs;

—  pa3nuuaTh W yMETh HCIOJB30BAaTh B Y4eOHO-HCCIIENOBATEIBCKOW JAEATEIBHOCTH METOJAbl HAaydyHOTO TO3HaHHs (HAOJIOJEeHUE, ONMHCaHHWe, M3MEpeHHeE,
HKCIEPUMEHT, BBIABH)KEHHE TUIIOTE3bl, MOJACTUPOBAHNE U JIp.) U (GOPMBI HAYYHOTO MO3HAHUS ((paKThl, 3aKOHBI, TEOPHH), IEMOHCTPHUPYS Ha IPUMEpax UX poiib U
MECTO B HayYHOM I1O3HAHUU;

—  TPOBOAMTH MPSIMbIE U KOCBEHHbIE N3MEHEHHs (PU3MUECKUX BEJIWYMH, BHIOMpAs U3MEPUTEIbHBIE TPHOOPHI C yUETOM HEOOXOIUMOW TOYHOCTH U3MEPEHU,
IUTAHUPOBATh XOJ1 U3MEPEHHU, [T0JIy4aTh 3HaYCHUE U3MEPSIEMOIl BEJIMYMHBI U OLIEHUBATh OTHOCUTENIbHYIO IOTPEIIHOCTD 110 33/1aHHBIM (opMyJiam;

—  TPOBOAMTH UCCIIEAOBAHMS 3aBUCUMOCTEN MEXIY (PU3MUECKUMM BETMYMHAMM: MPOBOAMTH W3MEPEHUS U OINpPENeNATh Ha OCHOBE MCCIIEOBAaHUs 3HauEHHUE
[apaMeTPOB, XapaKTEPU3YIOLINX JaHHYIO 3aBUCUMOCTbh MEXK/y BEIMUMHAMU, U JI€JaTh BHIBOJ C YUE€TOM MOTPEIIHOCTH U3MEPEHUI;

—  HCIIOJIb30BaTh JUI ONKCAHMS XapaKTepa MPOTEeKaHusl GU3UUYECKUX MPOLECCOB (PU3UUECKUE BETMUUHBI U IEMOHCTPUPOBATh B3aUMOCBS3b MEXy HUMH;

—  UCIOJIB30BaTh JJIs ONMCAaHUS XapaKTepa NPoTeKaH!sl PU3NYECKUX MPOLECCOB (PU3NUECKHE 3aKOHBI C YIETOM T'paHUI] UX IPUMEHUMOCTH;

—  pemaTh KayeCTBEHHBbIE 33/a4M (B TOM YHCIIE U MEXIPEAMETHOTO XapakTepa): MCIOJIb3Yys MOJENH, (pU3nyecKkue BeIWYMHBI U 3aKOHBI, BBICTPAUBATh
JIOTUYECKH BEPHYIO IETIOUKY OOBSICHEHUS (JI0Ka3aTeIhCTBA) MPEIJIOKEHHOTO B 3aa4e mporiecca (SBICHUS);

—  pemiaTh pacyeTHBIE 33/1a4M C SBHO 3aJaHHON (M3MUECKOW MOJIENbI0: HAa OCHOBE aHajlW3a YCJIOBHUS 33Ja4yd BBLACTATH (PU3MUYECKYIO MOJENb, HAXOIUTh
¢bu3nyecKkre BeIMUNHBI U 3aKOHBI, HEOOXOIMMBbIE U JOCTATOYHBIE JJIs €€ PEeLIeHHs], IPOBOJUTH PACUEThl U MMPOBEPATH NOJYyUEHHBINH Pe3yJIbTaT;

—  YUYMUTHIBAaTh I'PaHMIIbI IPUMEHEHHS U3YYEHHBIX (PU3HMUECKUX MOJIENICH NP peIleHNH (PU3MUECKUX U MEXKIPEAMETHBIX 3a/]1a4;

—  HUCHOJB30BaTh MHGOPMAIMIO W NPUMEHATh 3HAHUA O MPUHIUNAX pabOThl U OCHOBHBIX XapaKTEPUCTUKAX H3YYEHHBIX MAaIIUH, TpUOOPOB U JPYrUX
TEXHUYECKHUX YCTPOMCTB IS pelIeHUs MPAKTHUECKUX, yueOHO-NCCIIeI0BATENLCKUX U MPOEKTHBIX 33/1a4;

—  HUCIOJIB30BaTh 3HAHUA O QU3NYECKUX OOBEKTaX W Mpoleccax B MOBCEAHEBHOW KU3HU JUId oOecriedeHus: 0€30MacHOCTH MPH OO0palieHUH ¢ MpudopamMu U
TEXHUYECKMMHU yCTPOMCTBAMH, JJISI COXPAHEHHUsS 3/I0POBbsI U COOIIOAEHUS HOPM SKOJIOTHYECKOTO TOBEACHUS B OKPY)KAIOLIEeH cpelie, JUIsl MIPUHITUS PELICHUN B
MOBCETHEBHOM KU3HU.



BbinycKkHUK HA §230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThHCS:

—  NOHUMamMb U 0OBACHAMb YENOCMHOCMb QUIUYECKOL MeopUult, pa3iuiams cPaHUYbl ee NPUMEHUMOCMU U MeCmo 8 psidy Opyeux (u3udecKux meopuil,

—  g1ademv npuemamu NOCMpPOeHUs Meopemudeckux 0O0KA3amenbCms, a makice NpocHO3UPOBAHUS 0COOEHHOCmeU NPOMeKaHUus QuU3UYecKux AeieHutl u
npoyecco8 Ha OCHOBE NOJYYEHHbIX MEOPEMUYECKUX BbIB0008 U QOKA3AMENbCME,

—  Xapakmepu3oeamsv CUCMEMHYIO CBA3b MeHCO)y OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCMEO, 6peMs, Mamepus (eeujecmeo, no.ie),
O08udIceHUe, CUNA, IHePIUsL,

—  8blOBU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX PUIUYECKUX 3AKOHOMEPHOCIEL U 3AKOHO8,

—  CamMOCMOosmMenbHO NIAHUPOBAMb U NPOBOOUNDb U3UYECKUe IKCHePUMEHMbL,

—  Xapakmepu3o6ams 2100abHble NPobIeMbl, CIosuUe neped Yer08edecCmeoM: IHepeemuyecKue, colpbesvle, IKoI02UtecKue, — U poib QU3UKU 8 peuleHul
amux npoonem,

—  pewiamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBEeHHble U pacyemuble @uuyecKue 3a0aiu ¢ 6blOOpOM (Hu3UUecKoU MOoOenu, UCHONb3YS HECKOAbKO
@uzuuecKux 3aKOH08 Ul POPMYI, C8A3bIBAIOUIUX UZBECIHbLE PUUUECKUE BETUUUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8s3¢ell;

—  00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTUKU UZYUEHHBIX MAWUH, NPUOOPOS U MEXHUYECKUX YCIMPOUCMS,

—  00BACHAMb YCI08UA NPUMEHEHUS u3UYecKux mooenell npu peueHuy QusuyecKux 3a0ad, Haxooums a0eK8amuyro npeoylodCeHHOU 3aoaue Gu3uLecKyio
Mooenb, paspeulams nPodIeMy KaK Ha OCHO8e UMEIOWUXCA 3HAHULL, MAK U NPU NOMOWU MEeMO008 OYEeHKU.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHTCS:

—  OOBACHATH M aHAIM3MPOBATH POJIb U MECTO (PU3MKU B (POPMHPOBAHUU COBPEMEHHOW HAyYHOH KapTHHBI MHUpA, B PAa3BUTUM COBPEMEHHON TEXHUKHU U
TEXHOJIOTMH, B IPAKTUYECKOMN AESITEIBHOCTH JHOJIEH;

—  XapakTepH30BaTh B3aUMOCBA3b MEX]y (DU3UKON U JPYTUMH €CTECTBEHHBIMU HayKaMH;

—  XapakTepHu30BaTb CUCTEMHYIO CBSA3b MEXIY OCHOBOIIOIATaIOUIMMH HAayUYHBIMH MOHSATHSIMU: IPOCTPAHCTBO, BpeMsi, MaTepus (BELIECTBO, MOJIE), IBUKEHUE,
CHJIa, DHEPIHS;

—  TOHMMATb U OOBSACHATH LIEIOCTHOCTh (PU3NYECKON TEOPUH, pa3IN4aTh IPaHUIBI €€ IPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3UUECKUX TEOPUI;

— BJIQJETh NpPHUEMaMH IOCTPOEHUS TEOPETHUECKUX J0Ka3aTeIbCTB, a TAaKKe IPOrHO3UPOBAHMS OCOOCHHOCTEH NPOTEKaHUs (U3NYECKUX SIBICHUH U
IIPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB U JI0KA3aTEIBbCTB;

—  CaMOCTOSITE€IbHO KOHCTPYHPOBATh HKCIEPUMEHTAIbHbBIE YCTAHOBKH I POBEPKU BBIJABUHYTBIX TMIIOTE3, PACCUMTHIBATh A0COIIOTHYIO U OTHOCUTEIBHYIO
MTOTPELIHOCTH;

—  CaMOCTOSITEJIBHO TIAHUPOBATh U MPOBOAUTH (PU3NUECKUE IKCIIEPUMEHTHI;

—  pelaTh NPaKTUKO-OPUEHTUPOBAHHbIE KAUECTBEHHBIE U pacueTHbIE GU3NUYECKUE 3a]]a4l C OTOPOM KaK Ha U3BECTHBIE (PU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH
Y MOJIEJIH, TaK ¥ Ha TEKCThI ¢ U30BITOYHOI MH(pOpMaIei;

—  OOBACHATH 'PaHUIIBI IPUMEHEHUS N3YYEHHBIX (PU3NUECKUX MOJIeel MPpH pelIeHnH GU3NUEeCKUX U MEKITPEIMETHBIX 3ajay;

—  BBIABHUIaTh TUIOTE3bl HA OCHOBE 3HAHHS OCHOBOIOJIAralOINX (PU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

—  XapakTepHu30BaTh IN100agbHbIE MPOOIEMbI, CTOSALIUE NIEPE]] YETOBEUECTBOM: SHEPIeTHUECKHE, ChIPbEBBIE, IKOJIOTUYECKUE, U POJIb (DU3UKHU B PEIICHUU 3TUX
npobiewm;

—  OOBSACHATH NPUHLUIIBI paOOTHI U XapaKTEPUCTUKHU U3yUYEHHBIX MAllliH, MPUOOPOB U TEXHUUYECKUX YCTPOMHCTB;



—  OOBSACHATH YCIIOBUS NMPUMEHEHHs] (U3MUYECKUX MOJe]e Impu perieHuH (U3NYecKuX 3aad, HaXOJUTh aJeKBAaTHYIO MPEIJIOKEHHON 3aaaue (hU3MUECKyIo
MOJIeTIb, pa3pelniaTh MpodJieMy KaKk Ha OCHOBE HMEIOIIMXCS 3HAHUH, TaK M MPH MIOMOIIA METOIOB OI[EHKH.

BoinyckHUK HA yriiy0JIeHHOM YPOBHeE MOJYYUT BO3MOKHOCTh HAYYUThCH:

—  Npogepsamb IKCNePUMEHMANbHLIMU CPEOCMBAMU BblOSUHYMble 2UNOmMe3sbl, QOopMynupys yeib UCCie008anus, HA OCHOBE 3HAHUSA OCHOBONONALAIOWUX
@uzuueckux 3aKoHoMepHOCmell U 3aKOHO8,

—  ONUCLIBAMb U AHATUIUPOBAMND NOLYUEHHYIO 8 pe3ylbmame NpoeeoeHHbIX Pu3ULecKux IKCnepuMenmos uHghopmayuto, onpeoenims ee 00Cmo8ePHOCHb,

—  nOHUMamv U 00BACHAMb CUCMEMHYIO C8:3b MENHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCMEO, 8PeMsl, Mamepus (ewecmeo, noiue),
ogudicenue, Cund, SHepeus;

—  pewamsv IKCNEPUMEHMATIbHbIE, KAYeCMEEeHHbLe U KOTUYECMEEHHbIE 3a0aiU ONUMNUAOHO20 YPOBHS CIOHCHOCMU, UCNONb3YS (DU3UYECKUe 3AKOHbL, d MAKHCe
VpasHenus, ceazvisaoujue GuuiecKue GeIudUHbl,

—  aHanU3UpO8AMb CPAHUYbLI NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeobWull xapakmep @QYHOAMEHMANbHbIX 3AKOHO8 U O02PAHUYEHHOCHb
UCNONIL30B8AHUA YACMHBIX 3AKOHO8,

—  opmynuposame u peuiams HOBblE 3a0aA4lU, BOZHUKAIOWUE 8 X0O€ YYUeOHO-UCCIe008AMeNbCKOU U NPOEKMHOU 0esimelbHOCMU,

—  ycoeepuieHcmeosams npudopuvl U Memoovl UCCIe008AHUSL 8 COOMBEMCMBUU C NOCNABIIEHHOU 3a0ayell;

-UCNONIL306AMb MeMOObl MAMEMAMULECKO20 MOOEIUPOBAHUs, 6 MOM YUCle Hpocmeuuiue cmamucmuyeckue memoovl O0isi 00pabomku pe3yibmamos

9KCHnepuMeHma.
1. PeryasiTuBHble YHUBEpPCAJIbHbIE yueOHbIe 1eliCTBUS

BbpInyCKHUK HAYy4YUTCH:

—  CaMOCTOSATEIIbHO ONpPENEIATh LENH, 3a1aBaTh ITapaMETPbl U KPUTEPUH, TIO KOTOPBIM MOKHO OINPEAEIUTD, YTO LEIb JOCTUTHYTA;

—  OILICHMBAaTh BO3MOXKHBIE MOCJEACTBUS JOCTHKEHHS] IOCTABJIEHHOM WeENW B JEATEJbHOCTH, COOCTBEHHOW >KM3HM M JKU3HHM OKPYKAIOIIMX JIHOJEH,
OCHOBBIBAsSICh Ha COOOPaKEHUSAX ITUKH U MOPAIIH;
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33]]a4ul B 00pa30BaTENIbHOMN 1€ATEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;
OLIEHUBATh PECYPCHI, B TOM YHUCIIE BPEMs U JIpyrue HeMaTepuaibHble pecypchbl, HEOOXOIMMBIE IS TOCTUIKEHUS TIOCTaBIEHHOH 11eJIH;
BbIOMpATh IMyTh JOCTHXKEHUS LIEJH, TUTAHUPOBATh PeIlIeHNE OCTAaBICHHBIX 33/1a4, ONTUMHU3UPYS MaTepruaabHble U HEMaTepHalIbHbIE 3aTPaThl;
—  OpraHu30BbIBaTh 3()(HEKTUBHBINA OUCK PECYpPCOB, HEOOXOIUMBIX JUIs JOCTHXKEHHSI TOCTABICHHOM LeNH;
—  COIIOCTaBJIATH NMOJIYYEHHBIM pE3ybTaT ACITEIBHOCTH C IOCTABICHHON 3apaHee LEIbIO.

2. ITo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiicTBUSA
BbInyCKHUK HAy4YuTCH:
—  HUCKaTh U HaXOJUTh 00OOIIEHHbIE CIIOCOOBI PELIEHHS 3a]]a4, B TOM YHCJIe, OCYLIECTBIISTh pa3BepHYyThI HH(OPMALMOHHBIN OUCK M CTABUTh HA €T0 OCHOBE
HOBbIE (yueOHbIE U MIO3HABATENbHbIC) 3a]1aUH;
—  KPUTHYECKHM OLIEHMBATh U HMHTEPHPETUPOBATH MH(OPMALIMIO C Pa3HBIX MO3MIMHA, pacro3HaBaThb M (UKCUPOBATh MPOTHBOpPEUHs B MH(GOPMAIMOHHBIX
HUCTOYHMKAX;



—  HCIOJB30BaTh PA3JIMYHbIE MOJEIBHO-CXEMAaTHYECKUE CPEACTBA IS MPEICTaBICHUS CYIISCTBEHHBIX CBS3€d M OTHOIICHHWH, a TaKXe IMPOTUBOPEUYHH,
BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX UCTOYHHUKAX;

—  HaXOJWTh W MPUBOAUTH KPUTUUYECKHE APTyMEHThI B OTHOIIEHWU JEUCTBHH W CYXJICHHH APYroro; CIOKOWHO M Pa3yMHO OTHOCUTHCA K KPUTHYECKHUM
3aMEYaHMSIM B OTHOILIEHUU COOCTBEHHOTO CY’KJICHHUS, pACCMAaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJIUTH 32 PAaMKH y4€OHOTO MpeAMETa M OCYIICCTBIIATH IEJICHANPABICHHBIA MOMCK BO3MOXKHOCTEH JUIsl IIMPOKOTO IMEPEHOCa CPEICTB M CIOCOOOB
JICHCTBUS,

—  BBICTpamBaTh MHIUBHUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHMYCHHUS CO CTOPOHBI IPYTUX YUYACTHUKOB M PECYPCHBIC OTPAHUUYCHUS;

—  MEHSTh U yJIepKUBATh pa3HbIe MO3UIMHU B I03HABATEIILHOU JIEATETLHOCTH.

3. KoMMyHHKaTHBHbIE YHUBepCAJbHbIE YUeOHbIe el cTBUA
BhInyCKHUK HAy4YuTCH:
—  OCYLIECTBJISITh JIEJIOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHHUKAaMHU, TaK U CO B3pOCIBbIMU (KaKk BHYTpU OOpa3oBaTENIbHOM OpraHu3allM, Tak U 3a €e
npejenamu), NoAOUpaTh NapTHEPOB IS AE€T0BOM KOMMYHUKAILIUU UCXOAS U3 COOOpakeHUI pe3yIbTaTUBHOCTU B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITIATHIA;
— TIpU OCYWIECTBICHUH TPYNIIOBOW pabOTHI OBITH KaK PYKOBOJWTENEM, TaK U WICHOM KOMAaHJbl B Pa3HBIX POJsX (TeHepaTop HIeH, KPUTHK, UCIIOTHUTEb,
BBICTYNAIOLIMI, SKCIEPT U T.1.);
— KOOPAUWHHPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBUAX PC€aJIbHOI'O, BUPTYaJIbHOI'O U KOM6I/IHI/Ip0BaHHOFO B3aHMOHeﬁCTBHﬂ;
—  pa3BepHYTO, JIOTHYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;
—  pacmo3HaBaTh KOH()JIMKTOTCHHBIE CUTYallMM W NPEAOTBpalIaTh KOH(IUKTHI O WX aKTUBHOW (Da3pl, BBICTpaMBATh JIEIOBYI0 M OOpa30BaTEIbHYIO
KOMMYHUKAIHIO, n30erast JUYHOCTHBIX OLIEHOYHBIX CYKACHUH.

COJEP)KAHME

ba3oBblii ypoBeHb

DuU3MKa M eCTECTBEHHO - HAYYHbIH MeTO/l MO3HAHUS NPUPOAbI

O®uzuka — QyHIaMeHTallbHasg HaykKa O Mpupoje. MeToasl HaydHOTO HCCleoBaHUsA (U3NYECKUX SBICHHH. MojenupoBaHue (QU3NYECKUX SBICHUA U
nporieccoB. PU3MYECKUN 3aKOH — TPAHUIBI MPUMEHHUMOCTH. DU3HUECKHUE TEOPUU M TMPUHIUI COOTBETCTBUSA. Poinb u Mecto ¢u3mku B (HopMUpOBaHUHU
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B TPAKTUUECKOMN AEATEIIBHOCTH JIOAEH. Du3zuxa u Kyaismypa.

Mexanuka

['panu1bl NPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. BakHelllne KHHEMAaTUYECKUE XApAaKTePUCTUKH — MepeMeIleHne, CKOPOCTh, ycKopeHue. OCHOBHBIE
MOJIEIIN TEJI ¥ ABVKCHUH.

B3aumopeiictBue ten. 3akonsl BecemupHoro tarotenus, I'yka, cyxoro tpenusi. uepuuanbHas cuctema orcueTa. 3aKoHbl MexaHuku HbroToHa.

Nmirynsc MaTepualbHOW TOYKHM W CHUCTEMBI. V3MeHeHHe M coxpaHeHUEe UMITyJbca. Mcnonv3osanue 3aKOHO8 MeEXAHUKU O OOBbACHEHUS OBUNCEHUS.
HebeCHbIX mesl U OJis1 pa38umusi KOCMU4eCKUx ucciedosanuti. Mexanmdeckasi JHEpTus CUCTEMBI Tell. 3aKOH COXpaHEHUsI MEXaHW4IeCKOM dHepruu. PaboTta CUbI.

Pasnosecue mamepuanvnoti mouku u meepoozo mena. Ycnosus pasnosecus. Momenm cunvi. Pagnogecue scuokocmu u 2asa. Jlgudicenue sxcuoxocmetl u
2az08.



Mexanunueckue koneOaHust ¥ BOJHBIL. [IpeBpaliienns s3Hepruu npu KosiaeOaHusIX. DHEPrus BOJIHBI.

MouJekyasipuasi u3nka 1 TepMOIMHAMHUKA

MomnekynspHo-kunetnueckass teopusi (MKT) crpoeHus BemiecTBa M ee 3KCIIEpUMEHTANbHBIE J0Ka3aTelbCTBA. AOCONIOTHAs TeMIleparypa Kak Mmepa
CpPEeIHEH KMHETUYECKOM SHEPIMM TEIUIOBOIO JBMXKEHMS 4acTHI] BewiecTBa. Mozenb uaeanbHoro rasza. /laBinenue raza. YpaBHEHHE COCTOSIHUS MJICAIBHOIO rasa.
VYpaBuenue MenzaeneeBa—Knanelpona.

ArperaTHble COCTOSIHMS BeLeCTBa. Modenb cmpoenus sHcuokocme.

Buytpennsas sHeprusa. PaGora u Temonepenada kak crnocoObl M3MEHEHHUs BHyTpeHHeW sHepruu. IlepBblii 3akoH TepmoauHamuku. HeoOpatumocTtsb
TEILIOBBIX IporeccoB. [IprHIMIBI JENCTBUS TEIJIOBBIX MAIIUH.

DJIeKTPOAMHAMHUKA

Onexkrpuueckoe noiue. 3akoH Kymona. HanmpspkeHHOCTh M MOTEHLIMAN 3JEKTPOCTaTHUECKOro mnois. IIpoBOAHMKM, MONYHNPOBOAHUKU U JUAJIEKTPUKH.
Konpaencarop.

[loCTOSIHHBIN 3JIEKTPUYECKUM TOK. DNEKTpOABIKYIIas cuia. 3akoH Oma A MOJIHOM Lenu. DNEeKTPUYECKUH TOK B MPOBOJHUKAX, AJIEKTPOJIUTAX,
MOJIyTIPOBO/IHUKAX, I'a3ax U BakyyMme. Ceepxnposooumocmo.

WNunyknus marauTHOro nosst. /{eficTBue MarHuTHOTO MOJIs Ha MPOBOJHUK C TOKOM U JBMXKYLIYIOCS 3apsKeHHYIo yactuly. Cuna Amnepa u cuia Jlopenna.
MarauTHble CBOMCTBA BEIIECTBA.

3aKOH D3JEKTPOMAarHUTHOM MHAYKUMU. OJIEKTpoMarHUTHoe 1osie. IlepemeHHbIl TOK. JSIBIeHME caMOMHAYKUUHM. WHIYKTUBHOCTb. Onepeus
9NEeKMPOMASHUMHO20 NOJIA.

DnexTpoMarHuTHble Kosebanus. KoneOaTenbHbIN KOHTYD.

ONEKTPOMAarHUTHbIE BOJIHBI. J[Mara30Hbl 3J€KTPOMAarHUTHBIX U3IYyYEHUHN U UX NIPAKTUYECKOE TPUMEHEHNUE.

I'eomerprueckas ontrka. BosHOBBIE CBOMCTBA CBETA.

OcHOBBI cIENNATBHON TEOPHH OTHOCHTEJIBLHOCTH

WHBapuaHTHOCTh MOJYJISi CKOPOCTH CBeTa B BakyyMe. lIpuHuun otHocutenbHOCTH DiHIITEHHA. CBsA3b Macchl U SHEPTUU CBOOOJAHON YaCTHUIbl. DHEPrus
MTOKOSI.

KBanroBas ¢pusuka. @Pu3nka aroMa M1 aTOMHOI0 s/Apa

['nnoresza M. ITnanka. ®otosnexkrpuueckuii 3¢ pext. Poron. KopnyckynspHo-BonHOBOH nyanusm. Coomuowenue neonpedenennocmel I etizenbepaa.

[Inanerapnas moaens aroma. OObsICHEHHE JTMHEWNYATOr0 CIIEKTpa BOJOPO/1a Ha OCHOBE KBAaHTOBBIX MMOCTYJ1aTOB bopa.

CocraB 1 cTpo€HHE aTOMHOTO si/ipa. DHEPIHs CBSI3U aTOMHBIX s7iep. Bubl panoakTUBHBIX MPEBPAIEHUN aTOMHBIX SIIED.

3aKOH paJMOaKTUBHOIO pacnaja. SnepHslie peakuuu. Llennas peakuus AeseHus saep.

OnemeHTapHble YacTULbl. DyHIaMEHTaIbHbIE B3AUMOACUCTBHUS.

Crtpoenue Bcesnennoi

CoBpeMeHHBbIE MPeJICTaBICHHUs O MPOUCX0XKIeHUH U 3Bomonnu ComHia u 3Be371. Knaccudukanus 38e3/1. 3B€3b1 M HCTOYHUKH UX SHEPTHH.

I"amakTuka. [IpencraBienye o CTPOCHUH U 3BONIOLNA BeeneHHOoM.

Yray0JieHHbI YPOBEHb
Pu3uKa M eCTECTBEHHO - HAYYHbII MeTO/] MO3HAHHUS MPHUPOAbI



O®uzuka — ¢pyHIaMeHTallbHas Hayka o npupoje. Hayunsiii MeTon mo3HaHus mupa. B3anMocBsa3s Mexay (pU3MKON U IPYrMMH €CTECTBEHHBIMU HayKaMH.
MeTobl HAyqHOTO UCClefoBaHus (u3ndeckux siineHuil. Ilorpemnoctu n3mepeHnnid Gpusnyecknx BeTHMUMH. MOAETMpPOBaHHUE SBICHUH M MPOLIECCOB MPHPOIBL.
3aKOHOMEPHOCTh U CIY4alHOCTb. ['paHUIIbI MpUMEHUMOCTU (pu3nueckoro 3akoHa. OU3WYECKUE TEOPUH U MPHUHIMUI COOTBETCTBUS. Poib W MecTo pu3uku B
(bopMHpPOBaHNUN COBPEMEHHOW HAYYHOH KAPTHHBI MUPA, B IPAKTHUECKON JEITEIbHOCTH JTI0AeH. Qusuka u Kyivmypa.

Mexanuka

[Ipenmer u 3a1aun KJIIACCUYECKOW MEXaHUKU. KMHEMaTHUeCKue XapaKTePUCTUKN MEXaHUYECKOIO IBUKEHMsI. Moienu Tenn v 1BHKeHui. PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE TBUKEHHE, CBOOOTHOE Ma/IeHue. ABM)KEHUE Teja, OPOLIEHHOr0 MO/ YoM K FOPU30HTY. JIBM)KEHHUE TOUKH IO OKPY>KHOCTH. [locmynamenvroe u
spawiamenbHoe 08UNCeHUE MEepPO020 mea.

B3anmopeiictue tein. llpunnun cynepnosunuu cwi. MHepuuanbHas cuctema oTcyera. 3akoHbl MexaHuku HproToHa. 3akoHbl BecemupHOro TsaroreHus,
I'yka, cyxoro TpeHus. /IBuxeHne HeOECHBIX TE€ U UX UCKYCCTBEHHBIX CIIyTHUKOB. f61enus, Habo0aemble 6 HeUHEPYUATbHBIX CUCEMax omcyemd.

Wmmynbe cuiibl. 3aKOH U3MEHEHUS U COXpaHeHHs UMITyJibca. PaboTa cuibl. 3aKOH U3MEHEHUS M COXPAHEHUS SHEPTUH.

PaBHOBecue mMarepranbHOM TOYKM M TBEPAOIO TeNA. Y CIIOBHS PAaBHOBECHS TBEPAOIO TEJIa B MHEPLHUAIBHON cHUCTeMe oTcueTra. MOMeEHT cuiibl. PaBHOBecHe
KHUJIKOCTH U raza. J[BIKeHue KUIKOCTEH U ra30B. 3aKOH COXPaHeHUs SHepauu 8 OUHAMUKE HCUOKOCTNU U 2a3d.

Mexanunyeckue KoJjieOaHUsi W BOJIHBL. AMIUIMTYJa, TMEpUOJ, 4dacTtoTa, (asza konebanuil. [IpeBpaiieHus sHeprum npu KojaeOaHUsX. BuvinyocoenHble
KOeOaHUs, pe30HaHC.

[lomepeunsle 1 MPOAOIBHBIE BOJIHBL. DHEprus BoJHbL. MHTEpQepeHns u nudpakuus BOJIH. 3ByKOBBIE BOJIHEI.

MoaexkyasipHasi GU3MKAa M1 TEPMOAUHAMUKA

[Ipenmer u 3agaun MonekysipHo-kuHeTHueckoil reopun (MKT) u TepMoaAMHAMUKH.

OkcnepuMeHTanbHble JokazarenbctBa MKT. AOcomioTHast TemiepaTrypa Kak Mepa CpeiHed KMHETHYECKOM SHepru TEMOBOTO JABMXKEHHs YacTHIL
BeulecTBa. Mojenb naeanbHoro rasa. JlaBinenue rasa. CBsizb MEXIy JaBICHHEM U CpPEJHEHW KMHETHYECKOW 3HEpPruel MocTyNaTeabHOrO TEIUIOBOTO JIBUKEHHS
MOJIEKYJI HJI€alIbHOTO Ta3a.

Mopnenb uaeanbHOro ra3a B TepMOJAUHAMUKE: ypaBHeHHe MeHneneeBa—Knaneiipona, BelpakeHHe 1Js BHyTpeHHelH sHepruu. 3akoH JlanbroHa. ['a3oBbIe
3aKOHBI.

ArperatHble cocTostHMs BemiecTBa. daszoBble mepexoibl. [IpeoOpazoBanue sHepruu B (a3oBbIX Mepexonax. HackllleHHble W HEHAaCHIIIEHHbBIE IMaphbl.
Brnaxxnocts Bo3yxa. Mognens cTpoeHus xxuakocreit. Ilogepxnocmuoe namsaicenue. Mojenab CTpOSHUS TBEPIBIX Tell. Mexanuueckue c8oucmea meepovix mei.

Buytpennsist sHeprus. Pabora u Teruionepenada Kak crocoObl U3MEHEHMsI BHyTpeHHel sHepruu. [lepBrlii 3ak0H TepMoauHaMUKU. AnabaTHbIN Mpolecc.
Bmopoti 3axkon mepmoounamuxu.

[IpeoOpazoBanus sHepruu B TerioBbix MamuHax. KI1J[ TermoBoit mammasel. [{ukn Kapro. Dxomornueckue mpooOieMbl TETIOIHEPTETHKH.

DJIeKTPOAMHAMHKA

[Ipeamer m 3a1auu >JIEKTPOAUHAMUKH. DIIEKTPUUYECKOE B3aMMOJICHCTBHE. 3aKOH COXPaHEHUs JIEKTpUUYECKOoro 3apsna. 3akoH Kynona. HanmpsikeHHOCTh U
MIOTEHIMAN JJIEKTPOCTaTUYeCKOro moisd. [IpuHuum cynepno3uuuy 3JIEKTpUYecKUX mojed. PasHocTs mnoreHnuanoB. I[IpoBOAHUKM UM OUDIIEKTPUKU B
ANEKTPOCTATUYECKOM T0JIe. DIeKTpUUeckas eMKocTh. KoHneHncaTop. DHeprust 3JeKTpHUUecKOro moJsl.

[TocrostHHbIN AmekTpuueckuil Tok. Dnextpoasmwxymias cuwia (3C). 3akon Oma Ui MOTHON SJEKTPUYECKON IenH. DJIEeKTPUUECKUil TOK B MeTayllax,
ANEKTPOJIUTAX, MOIYIPOBOIHUKAX, ra3ax U BakyyMme. [lnazma. Dnexkmponus. IlonynpoBoaHukoBsie mpudbopsl. Ceepxnpogooumocms.

MarnutHoe noje. BeKTop MarHUTHOW MHIYKUMH. [IpUHIUII CyHeplnoO3UIMU MarHUTHBIX MOJed. MarHuTHOe IoJie NMPOBOJHUKA C TOKOM. JlelcTBue
MarHMTHOI'O TIOJISl Ha MMPOBOJHUK C TOKOM M JIBIXKYIYIOCS 3apsDKeHHYI0 yactuily. Cunia Amnepa u cuia Jlopenna.



[ToTok BekTOpa MAarHUTHOM MHAYKIUHU. SIBIIEHHE 3JEKTPOMATHUTHON MHIYKIMU. 3aKOH 3JEKTPOMArHUTHON MHAYKIUU. DC MHIYKIMU B JBHXKYLIUX CS
npoBoaHukax. [Tpasuio Jlenna. SIBnenne camonnaykuuu. MHIyKTUBHOCTb. DHEPrus 3JIEKTPOMArHUTHOTO 110J11. MarHUTHbIE CBOMCTBA BEIIECTBA.

OnexktpoMaruuTHble kojeOanusi. Konebarenpubiii koHTYp. CBOOOAHBIE 3JEKTPOMAarHuTHbIE KoieOaHus. BbIHYKIEHHBIC 3JE€KTPOMarHUTHbIE KOjeOaHUs.
Peszonanc. Ilepemennbiii Tok. KonaeHcaTop M KaTymika B LENM NEpPEeMEHHOTO Toka. [Ipom3BoacTBO, mepenada U TMOTPEOICHHE SJIEKTPUYECKON >HEPrum.
OnemenmapHasn meopus mpaucgopmamopa.

OneKkTpoMarHuTHoe 1oje. BuxpeBoe anekTpuueckoe I1osie. IJIEKTPOMAarHUTHbIE BOJHBL. (CBONCTBAa 3JIEKTPOMATHUTHBIX BOJIH. JlMama3oHsbl
3JIEKTPOMArHUTHBIX U3IYyYEHUN U UX MPAKTHYECKOE NMpuMeHeHue. [[puHINIIBI paluoCBA3U U TEIEBUACHHUS.

I'eomerpuueckas ontuka. [IpsMoinHeliHOE pacipOCTpaHEHUE CBETA B OAHOPOJHON cpeie. 3aKOHbI OTpaKEeHUs U NpeoMieHus cBeta. [lonHoe BHyTpeHHEe
oTpakenue. OnTudeckue mpruodopskI.

BonHoBreie cBoiictBa cBeta. Ckopocth cBera. MuTepdepenmus ceera. Korepentnocts. Judpakums csera. [lomsipusanms cera. [[ucnepcus cBera.
[IpakTHueckoe MPUMEHEHUE 3IEKTPOMArHUTHBIX U31yYEHUN.

OcHOBBI crIENNATBHON TEOPHH OTHOCHTEJIBLHOCTH

WHBapuaHTHOCT MOJyJII CKOPOCTH CBeTa B Bakyyme. [IpuHIMI OTHOCHUTENbHOCTH OMWHIUTENHHA. [Ipocmpancmeéo u epems 6 cneyudaivbHOUu meopuu
OMHOCUMENbHOCMU. DHepeUusl U UMNYIbC c80000HOU Yacmuybsl. CBSI3b MACChl U DHEPTHH CBOOOTHON YaCTULIBI. DHEPIHsl TOKOSI.

KBanroBas ¢pusuka. @Pu3nka aroMa ¥ aTOMHOI0 s/Apa

[Tpeamer u 3a1a4y KBAaHTOBOM (PU3UKH.

TemoBoe n3nyuenue. Pacnpenenenue s3Hepruu B cieKTpe abCOIOTHO YEPHOT'O Tea.

I'nnore3za M. ITnanka o kBanTax. ®otoaddext. Onbitel A.I'. CToneroBa, 3akoHb! porodddekra. YpapHenue A. DiiHiTeitHa 11 porodddexra.

®otoH. Onvimur I1.H. Jlebeoesa u C.H. Basunosa. I'unoreza JI. ne bpoitng o BonHOBBIX cBoiicTBax yacTtull. KopmycKyasipHO-BOJHOBOM Iyallu3M.
Hugppaxyus snekmponos. JlaBnenue ceera. CooTHOIIEHHE HeolpeaeneHHocTel ['elizenOepra.

Mopnenu ctpoenust atoMa. OObsSICHEHHE JMHEHUaTOro CHeKTpa BOJOpOJa Ha OCHOBE KBaHTOBBIX mocTynaTtoB H. bopa. CnoHTaHHOE M BBIHYKIECHHOE
U3JIy4YEHHUE CBETA.

CocraB u cTpoeHue aToMHoro siipa. M3oronsl. Snepubie cuibl. JleheKkT Macchl U SHEPTrHs CBSI3U Apa.

3aKOH paAvOaKTUBHOIO pacnaja. S aepHble peakuy, peaklluy JeIeHNs U cuHTe3a. LlenHas peakuus neneHus saep. SAnepHas sHepretuka. TepMosaepHbIT
CHHTE3.

OnemeHTapHble YacTULbl. DyHIaMEHTaIbHbIE B3AUMOACUCTBUA. YcKopumenu s1emMeHmapHuix yacmuy.

Crtpoenue Bcesnennoi

[IpuMeHUMOCTh 3aKOHOB (U3MKU i OOBSICHEHUS NPUPOABI KOCMUYECKHX 00bekToB. CoyHeuHas cucTema. 3Be3Abl M HCTOUYHUKM HMX HHEPTHUU.
Knaccudukanms 38e31. DBonmorust CoHIA U 3BE3].

lanaxTuxka. Ipyrue ranaktuku. IIpoctpaHncTBeHHO-BpeMeHHbIEe MaciTaObl HabmogaemMoit Beenennoi. Ilpeacrasienue o0 sBomonun Beenennoit. Temnasn
Mamepus u memHasa IHepausl.

[IpumepHbIii NepeyeHb NPAKTHYECKUX U J1a00pPaATOPHBIX padoT (Ha BLIOOP y4unTeJIA)
[IpsiMble n3MepeHus:
—  HW3MEpPEHUE MIHOBEHHOU CKOPOCTH C UCIOJIb30BAaHUEM CEKYHIOMEPA WIIM KOMITBIOTEPA C TaTYNKAMM;



CpaBHEHHE Macc (II0 B3aUMOJICHCTBHIO);

U3MEpPEHHUE CUJI B MEXAHUKE;

U3MEpEHUe TeMIepaTypbl )KUAKOCTHBIMU U LU(DPOBBIMU TEPMOMETPAMH;

OLICHKA CUJI B3aUMOJECUCTBUS MOJIEKYJI (METO/IOM OTpPbIBA KAaIIENh);

U3MEepeHue TEPMOANHAMUYECKUX [1apaMeTPOB rasa;

n3Mmepenue JJ[C ucTouHMKa TOKa;

U3MEpPEHUE CUJIbl B3aUMOECHCTBUS KAaTYIIKH C TOKOM U MarHuTa IOMOIIbIO 3JIEKTPOHHBIX BECOB;
omnpeJiesieHue neprojia ooparieHus: IBOMHBIX 3Be3/ (TIeYaTHbIE MaTEPHUAIbI).

KocBenHnbie n3mepeHus:

U3MEpPEHHUE YCKOPEHHUS;

U3MEpPEHUE YCKOPEHUs CBOOOHOTO MaJICHHUS;

OIIPEEIICHUE SHEPTUU U UMITYJIbCa 10 TOPMO3HOMY ITyTH;

U3MEpEHHE YENIbHOM TEIIOThI IJIaBICHUS JIbJA,;

U3MEpEeHUE HAPSPKEHHOCTH BUXPEBOTO JIEKTPUUECKOT0 MO (TP HAOIIOAEHUH 3JIEKTPOMArHUTHOW MHIYKIUH);
U3MEpPEHNE BHYTPEHHETO COMPOTUBIICHNS NCTOYHUKA TOKA;

OIpeECIICHUE TI0KA3aTelIsl IPEIOMIICHUS CPEJIBL;

u3MepeHue (POKyCHOr0 pacCTOSIHUS COOUPAIOLIEH U PaCCEUBAOLIEH JIMH3;

OIIpEEIICHUE ITINHBI CBETOBOW BOJIHBI;

orpeziesieHUue UMITYJIbCa U SHEPTUHU YaCTHUI[bI IPHU JBUKEHUH B MArHUTHOM ToJie (110 ¢oTorpadusim).

HaOnronenne saBieHuii:

HaOII0/IEHUE MEXaHUYECKUX SBIICHUI B HHEPIIUAIBHBIX U HEMHEPLUATbHBIX CUCTEMAaX OTCUETa;
HaOJI0ZICHUE BBIHYK/IEHHBIX KOJIEOaHUHN U PE30HAHCA,

HaOmroneHue nuddys3umy;

HAOJTI0/ICHUE SBJICHHSI YJICKTPOMArHUTHOW HHTYKITUY;

HaOII0/IEHUE BOJTHOBBIX CBOMCTB CBeTa: Audpakius, nHTepdepeHIIHs, MONIpU3aus;
HaOJIOZICHUE CIIEKTPOB;

BeduepHUe HaOMI0eH!S 3Be3/1, JIYHBI U TUTaHeT B TENECKOM WIIM OMHOKITB.

HccnenoBanus:

UCCJIEJOBaHHE PAaBHOYCKOPEHHOI'O ABM)KEHHUS C UCTIOJIb30BaHUEM JIEKTPOHHOTO CEKYH/IOMEpa WM KOMITbIOTEpa C JaTUNKAMU;
UCCIIeIOBaHME JBM)KEHUS Teja, OpPOLIEHHOT0 TOPU30HTANIBHO;

HCCJIEIOBaHKE LIEHTPAJILHOTO Yapa;

MCCIJIEJOBAHNE Kau€HUs LIWINH/PA 110 HAKIIOHHOW III0CKOCTH;

UCClIeJOBaHKUE JBUKEHHSI OpOoyHOBCKOM yacTuilbl (1o Tpekam [leppena);



HCCIICIOBAHUEC U30IIPOLECCOB;

HCCJIICAOBAHUC U30XOPHOr'0 Mpouccca U OUCHKa a0COJIFOTHOT'O HYJIA;

HCCICI0BaHUEC OCThIBAHUS BOAbBI,

HCCICAOBAHUC 3aBUCHUMOCTHU HAIIPAKCHHA Ha ITOJTIOCAX UCTOYHUKA TOKA OT CUJIbI TOKA B LICTIH,
HCCIICAOBAHUEC 3aBUCHUMOCTH CHJIBI TOKA YEPE3 JTAMIIOYKY OT HaAIIPSKCHUSA Ha Heﬁ,
HCCJIICAOBAHUC HAIr'pCBAaHUA BOJAbI HAIPEBATCIIEM HEOOIBIION MOIIHOCTH,

HCCICO0OBAaHUC SAIBJICHUA 3H€KTpOMaFHHTHOﬁ WHAYKIWHA;

HCCIICAOBAHUC 3aBUCUMOCTH yTIJIa IIPCIIOMJICHUA OT yTJia MaACHUAA,

HCCIICOJOBAHUEC 3aBUCUMOCTHU PACCTOAHUSA OT JIMH3BI 1O I/1306pa}KeHI/I$I OT paCcCTOSAHUA OT JIMH3BI 40 IPCAMETA,
HCCJIICAOBAHUC CIICKTPAa BOAOPOAA,

HCCIICIOBaHUE IBUKECHUS JBOMHBIX 3BE3/1 (HO IIC4YaTHBIM MaTepHanaM).

[TpoBepka runote3 (B TOM 4HCIIE UMEIOTCSI HEBEPHBIE):

IpY ABIDKEHUH OpycKa Mo HAKJIOHHOW TTIOCKOCTH BPEMsI ITEPEMEIICHHUS Ha OTPE/ICTICHHOE PACCTOSHUS TeM OO0JIbIe, YeM O0JbIe Macca OpycKa;
IpU JBHKEHUH OpyCKa M0 HaKJIIOHHOW TNIOCKOCTH CKOPOCTh MPSIMO MPOIOPIHUOHANIEHA TTYTH;

IpY 3aTyXaHWU KOJIeOaHUH aMIUTUTY 1a 0OpaTHO MPONOPLIHOHAIBHA BPEMEHH;

KBaJIpaT CPEeIHEro MepeMeleHus: OpOyHOBCKOM YacTHUIIbI IPSIMO MPOMOPLUOHATICH BpeMeHU HabmoaeHus (1o Tpekam [leppena);

CKOPOCTb OCTBIBaHMsI BOJIbl IMHEWHO 3aBUCUT OT BPEMEHU OCTHIBAHUS;

HaNpPsDKEHUE TIPU NIOCIEA0BAaTENBHOM BKIIOUEHUH JIAMIIOUKH U PE3UCTOPA HE PABHO CYMME HaIIPSDKEHUH HA JIAMITOUKE U PE3UCTOPE;

YTOJI IPEJIOMIIEHHUS TIPSIMO IPOMOPLIMOHAIIEH YIIIy MaJIeHUs;

IIPY IIJIOTHOM CJIOKEHUU JIBYX JIMH3 ONTHUYECKNE CHIIBI CKJIAIbIBAOTCS;

KoHcTpynpoBaHue TEXHUYECKUX YCTPOUCTB:

KOHCTPYMPOBAaHHE HAKJIOHHOM IUIOCKOCTH ¢ 3a1aHHbIM KII/I;

KOHCTPYHUPOBAHUE PbIYaXKHBIX BECOB;

KOHCTPYHPOBaHUE HAKIOHHOM MJIOCKOCTH, 0 KOTOPOH OPYCOK JIBUYKETCS C 3a/laHHBIM YCKOPEHUEM;
KOHCTPYUPOBAHUE JIEKTPOJBUTATEIS;

KOHCTpYyHpOBaHUE TpaHChOopMaTopa;

KOHCTPYHPOBAaHUE MOJENIN TENECKOIA WIM MUKPOCKOIIA.



