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HOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢pusuke 6a30BOT0 YPOBHS Ha YPOBHE CpeIHEro o01iero oopa3zoBanus pa3paboTaHa Ha OCHOBE TIOJIOKCHHMA
1 TpeOOBaHMI K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM mporpaMmebl, ipeactaBieHHbx B PI'OC COO, a taxxke
c yu€toM deaepanbHOi pabouell mporpaMMbl BOCIIMTAHMS W KOHIENIMU MpenoaaBaHusi yuyeOHoro npenmera «dusuka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepaiuu, peann3yonmx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxxanue mnporpaMMbl MO (PU3HMKE HAIMpPaBICHO Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
obOyuatromumxcst 10—11 kiaccoB npu 00ydeHUH ux Pu3nKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO MOIX0/1A.
[Iporpamma mno ¢usuke coorBercTByeT TpeboBaHusM DI'OC COO Kk MmIaHUpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM H
MeTaIpeMETHBIM pe3yJibTaTaM O0y4EHHUs], @ TAK)KE YUUTHIBAET HEOOXOAMMOCTh Peal3allii MEKIIPEAMETHBIX CBSI3eH (DU3UKU
C €CTECTBEHHO-HAy4YHbIMU Y4YEOHBIMH INpeAMETaMU. B Hell omnpenensiorcs OCHOBHBIE LIEIM M3y4YeHHUS (PU3MKH Ha ypOBHE
cpenHero oOmero o0pa3oBaHus, IUIAHUPYEMbIE pE3yJbTaThl OCBOCHHS Kypca (DU3MKU: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma o Gpu3MKe BKIIOYACT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCIIC TIPEIMETHbBIE PE3YyIbTaThI IO

rojiaM o0y4eHus;

e cojepkaHue yueOHoro npeamera « u3nkay 1no rojaM o0ydeHwusl.

®du3nKa Kak HaykKa 0 HauOoJiee 0OIIMX 3aKOHAX MPUPObI, BBICTYIAs B KAUECTBE yU€OHOTO MPEAMETA B IIKOJIE, BHOCHUT
CYIIIECTBEHHBIA BKJIaJ B CUCTeMY 3HaHUU 00 okpyxaromeM mupe. [IIKOmpHBIN Kypc QU3UKH — CHCTEMOOOPa3yIOUui JIJist
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIAMETOB, MOCKOJbKY (PU3NYECKHUE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB M SIBICHUH,
U3y4yaeMbIX XUMHUEH, Ouonorueit, ¢uznueckoil reorpadueir u actpoHomueil. VMcnonb3oBaHue M aKTMBHOE NPUMEHEHHE
(du3MYecKUX 3HAHWM OMpeNesseT XapakTep M pa3BUTHUE PA3HOOOpPA3HBIX TEXHOJIOTMM B cdepe SHEPreTUKH, TPaHCHOopTa,
OCBOEHHMSI KOCMOCA, MOTY4YEHHUsI HOBBIX MATEPUAJIOB C 3aJJaHHBIMU CBOMCTBAMHU U JIpyrux. M3yueHue pu3nku BHOCUT OCHOBHOM



BKJIaJl B (DOPMUPOBAHKE €CTECTBEHHO-HAYYHOUN KapTUHBI MUPa 00y4aromuxcs, B GOPMUPOBAHNE YMEHUN MPUMEHSITh HAyIHBIN
METO/I IIO3HAHHMS TIPU BHITIOJTHCHUH UMK YICOHBIX HCCIICIOBAHUM.

B ocHoBy kypca ¢u3uku Uisi ypOBHsSI CpeAHEro oOIIero oOpa3oBaHUsS TMOJOXKEH Pl HACH, KOTOphIE MOXHO
paccMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOSHUS.

Hoes yenocmuocmu. B COOTBETCTBUY C HEH KypC SABISETCS JIOTUUECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX
pasnenoB GU3NKHU, BKIFOUAET KaK BOMPOCHI KIIACCUYECKOM, TaK M COBPEMEHHOMN (hH3HKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUU C HEW MarepHal Kypca (Qu3ukd OOBEAMHEH BOKPYT (DU3HUECKUX TEOPHIA.
Benyuium B kypce siBisieTcst GopMHpPOBaHUE MIPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes ecymanumapuzayuu. EE peanmzanus MpeanosiaracT HCHOJIb30BAHHE T'yMaHUTApHOIO MOTEHIMAaNa (PU3MYeCKOn
HayKH, OCMBICJICHUE CBSI3M Pa3BUTHUS (DU3UKU C pa3BUTHEM OOIECTBA, a TAaK)KEe C MUPOBO33PCHUCCKUMH, HPABCTBEHHBIMH H
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoes npuxnaownoii Hanpasnennocmu. Kypc QU3MKM TpeIonaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHX U
TEXHOJIOTMYECKUX MPUIOKEHUN N3YUSHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS DJIEMEHTOB COJACP)KAHUS, MOCBSAMIEHHBIX HKOJIOTHYECKUM
mpo0jeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke OOCYXICHH MpoOseM
paIoHaIbHOTO TPUPOIOTIONB30BAHMS M SKOJIOTHYECKON O€30MaCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (GU3UKH Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus SBISIOTCS (PU3NYECKUE TEOPUU
(bopmupoBaHUe TPEACTABICHUN O CTPYKType MOCTPOCHHS (PU3UYECKONW TEOpHH, POiau (yHIAMCHTAJIBHBIX 3aKOHOB M
MIPUHITUIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O MPHUPOC, TPAaHHUIAX MPUMEHHUMOCTH TCOPHUH, JUIsl OMHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH M IMPOIIECCOB).

CHUCTeMHO-JEeSTEeNbHOCTHBIM TMOJAX0J B Kypce (U3MKM peanu3yeTcss Mpexae BCEero 3a CYET OpraHU3alMH
AKCIIEPUMEHTAIILHON NIeATeNbHOCTH oOyuatomuxcs. J[ins 6a30Boro ypoBHs Kypca (GU3UKH — 3TO UCIOJIb30BAHUE CHUCTEMBI
(POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JTa0OPATOPHBIX PabOT, KOTOPHIE B Iporpamme 1o pu3nke oOheMHEHBI B
oOIUi CIMCOK YYCHUYCCKUX MPAKTHUYECCKUX paboT. Briienenrne B yka3aHHOM TiepedHe JabopaTOpPHBIX PabOT, MPOBOIUMBIX
JUIS KOHTPOJISI W OIIGHKH, OCYIIECTBIIICTCS YYaCTHHKAMHU O0pa30BaTeIbHOTO TMpoIlecca HCXOIs U3 OCOOCHHOCTEH
MJIAHUPOBAaHMST W OCHamieHus kaOunera Qusuku. [Ipu 3TOM oOOecmeuymBaeTcs OBIaZeHUE OOYYAIONIUMUCS YMEHHUSIMH



MPOBOANTH KOCBEHHBIE U3MEPEHHUS, HCCIEAOBAaHUS 3aBUCUMOCTEN (DU3HUECKUX BEJIMUYMH U MMOCTAHOBKY OMBITOB MO MPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonblioe BHUMaHUE yNENSETCS PELIEHUIO Pacu€THBIX M KaueCTBEHHBIX 3anad. llpu stom myis pacu€rHbIX 3amay
IPUOPUTETOM SIBIIAIOTCS 3a/1a4yl C SIBHO 3aJlaHHOM (PU3NUECKON MOJENbIO, MO3BOJISIOUINE MPUMEHATh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTrO pasjeia Kypca, TaKk U MHTErpUpys 3HaAHUS U3 Pa3HbIX pa3AesioB. [ KaueCTBEHHBIX 3a/1ad
MPUOPUTETOM SIBJISIIOTCS 3aJaHUsI HA OOBSICHEHHE MPOTEKaHUs (PU3NYECKUX SBICHUN U MPOIECCOB B OKPY)KAIOIIEH KU3HHU,
TpeOytorire BIOopa PU3NIECKO MOIETH JIJIsl CUTYaIluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpedoBanmsmu ®PI'OC COO k marepHabHO-TEXHUYECKOMY OOECIEUEHHUIO0 YYeOHOro mpoliecca
0a30BbIN ypOBEHb Kypca (DU3MKU Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs JOKEH M3y4aTbCsd B YCIOBUAX IMPEIMETHOTO
kaOuHeTa (PU3MKH WM B YCIOBHMSIX MHTETPHUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IuKJia. B kaOunere
(U3UKH TOJKHO OBITH HEOOXOAMMOE JIA0OpaTOpPHOE 000PYIOBAHUE ISl BBIMOJHEHUSI YKA3aHHBIX B MpOrpaMMme mo (pusuke
YUEHUYECKUX MPAKTHUECKUX pabOT U IEMOHCTPAlMOHHOE 000pYI0BaHHE.

JleMOHCTpallMOHHOE 000pynoBaHUE (POPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM MUHUMAJIBHON TOCTaTOYHOCTH U
o0OecrieunBaeT IOCTAHOBKY IEPEYMCICHHBIX B IMPOrpaMMe MO (U3MKE KIIOYEBBIX JEMOHCTpAalMi IS UCCIEIOBaHUS
M3Y4YaeMbIX SIBJICHUU U MIPOLIECCOB, SMIUPUUECKUX U (PyHIAMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlabopaTopHoe 000pynOBaHUE ISl YYEHUUECKUX MTPAKTUYECKUX padOT PopMUpyeTCs B BUJIE TEMATUYECKUX KOMILIEKTOB
u obecreynBaeTcsi B pacu€re OJHOTO KOMIUIEKTa Ha JABYX oOydarommuxcs. TeMmaTnyeckue KOMIUIEKTHI JabOpaTOpHOTO
000py10BaHUs AOJKHBI ObITh MOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUU AaHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKxkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTA0OPATOPHUH.

OCHOBHBIMHU 1IEJIIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUHU ABJISAIOTCS:

e (QopMupoBaHue uUHTEpeca M CTPEMIICHHS OOYYaAOMIMXCA K HAy4YHOMY U3YYEHHUIO TMPUPOJbI, Ppa3BUTHE HUX

MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJE MO3HaHWUS M (OPMUPOBAHUE HCCIIENOBATEIICKOIO OTHOLICHHS K
OKPY’KaIOIIUM SIBJICHUSIM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yYeHHUs] OCHOB CTPOCHUS MaTepuu U (pyHAaMEHTAIbHBIX

3aKOHOB (DU3HKHU;



dbopMupoBaHre yMEHUI OOBSCHATD SBJICHUS C UCIIOIh30BaHUEM (DU3NYECKUX 3HAHWIA U HAYIHBIX JIOKA3ATEIHCTB,;
(dbopMHupOBaHUE TIPEACTABICHUA O PO (PU3UKH JJIS PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JlocTKeHre 3THX IelIel o0ecIieunBaeTCs PEIICHUEM CIICIYIONINX 3a/1a4 B IPOIIECCE N3YUEHUS Kypca (DU3UKH Ha YPOBHE
CpeaHero oo1ero oopa3oBaHus:

NpUOOpEeTEHUE CUCTEMBI 3HAHUI 00 00IMMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHIX, BKIIOYass MEXaHUKY,
MOJIEKYJISIPHYIO (DM3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI acTPO(U3HKY;

(dopMupOBaHHE YMEHUI IPUMEHITh TEOPETUUCCKUE 3HAHUS I 00BACHEHUS (PU3UUYECKUX SIBJICHUN B MPUPOAC U JUIS
NPUHATHS NPAKTUYECKUX PEIICHHI B TOBCEIHEBHOM )KU3HH;

OCBOEHHE CIIOCOOOB PEILICHUS PA3NUYHBIX 33J1a4 ¢ SBHO 33JJaHHON (PU3MUECKON MOJIENbI0, 3a/1a4, TI0Pa3yMEBAIOIINX
CaMOCTOSATENIbHOE CO31aHNe (PU3NYECKON MOJIEIN, aICKBATHOM YCIIOBUAM 33a4H;

MOHUMaHue (PU3NUECKUX OCHOB U IPUHIIUIIOB JICUCTBHS TEXHUYECKUX YCTPONCTB U TEXHOJOTUYECKUX IIPOLIECCOB, UX
BIIMSIHUS HA OKPY’KaIOLLYIO CpELy;

OBJIAJICHUE METOJAMU CaMOCTOSTENBHOIO IUIAHUPOBAHMSI U MPOBENEHUS (PU3UUYECKUX SKCIEPUMEHTOB, aHAIM3a U
UHTEpIpeTaluy HHPOPMALIUH, OIPEEIICHUS JOCTOBEPHOCTH MOJIyYEHHOTO pPe3yibTaTa;

CO3JIaHHE YCIIOBUU JUISl PA3BUTHUSL YMEHHUN MPOEKTHO-UCCIEA0BATENBCKONW, TBOPYECKOU IEATENBHOCTH.

Ha u3yuenue ¢uznku (0a30BbIi ypOBEHb) HA YPOBHE CpeiHEro 0011ero oopaszoBanus orBoautcs 136 yacos: B 10 knacce
— 68 yacoB (2 gaca B Heneno), B 11 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

[IpennaraemMslii B mporpamme 1o (usmke nepevyeHs JJ1abopaTOPHBIX U MPAKTUYECKUX PAOOT SABISAETCS PEKOMEHI0BaHHBIM,
YUHUTENIb JIeNIae€T BBIOOp MPOBEAEHUS JTAa0OpPATOPHBIX pPadOT M ONBITOB C YUYETOM HWHIMBHIYaIbHBIX OCOOEHHOCTEHN
o0yyarommxcs.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pa3nen 1. @usuka 1 MeTOAbI HAYYHOTO MIO3HAHUSA
duznka — Hayka o mpupoze. Haydnsie MeToAbI TO3HAHMS OKPYIKAOIIEro Mupa. PoJib akciepuMeHTa M TEOpUH B ITpoLiecce
HO3HAHMSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue ¢u3nyecKuX SBICHUM U mpolieccoB. Hayunpie runote3sl. Ouznueckrue 3aKOHBI U TEOPUH. | paHHIIbI
MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpUHIINAIT COOTBETCTBUSI.
Pounb 1 MecTo pu3HKu B pOPMUPOBAHUN COBPEMEHHOW HAyUYHOM KapTUHBI MUpPa, B IPAKTUUYECKON AESITEIbHOCTU JIOICH.
Jlemoncmpayuu
AHanoroBble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe nmxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOro ABMKeHUA. Cructema orcuéra. Tpaekropus.

[Tepememnienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEepUaIbHON TOUKHU, UX TTPOCKIIUH
Ha OCH CUCTEeMbI KoopauHaT. ClI0XeHHUE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBrKeHHE. [paduKu 3aBUCMMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHHUSI, MyTH U TIEpEeMEIIEHUS MaTepUalbHON TOYKH OT BPEMEHHU.

CBobOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuneitHoe nBmxeHue. [BUKEHUE MAaTepUaTIbHOW TOYKH MO OKPY>KHOCTH C MOCTOSIHHOW MO MOJYJIIO0 CKOPOCTBIO.
VYrnoBasi CKOpOCTh, TUHEHHAsI CKOPOCTh. [lepron u yactota obpamienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHUueckne yCTpOMCTBA U IPAKTUUYECKOE IMPUMEHEHUE: CIUJIOMETp, ABUKEHUE CHAPSANIOB, LECMHBIE U PEMEHHBIC
rnepenayvu.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, IUTIOCTPAIUS KHHEMATUUECKUX XapAKTEPUCTUK IBUKCHUS.



[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpoIeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUS.

Hanpagnenune ckopocTul pu ABHKEHUH 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEJBIO ONPENCICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHONIIEHUS MEXAY NYTSIMH, NPOWICHHBIMH TEJIOM 3a IOCIEI0BATEIIbHBIE PABHBIE MPOMEKYTKH
BPEMEHHU IIPU PABHOYCKOPEHHOM JIBMKEHUU C HAYAJIIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3ydenune aBuxeHus Teia, OpOIIeHHOTr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHOCcUTenpHOCTH [ anuies. [lepBeiit 3akoH HeroToHA. MIHEpIIMaIbHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoii 3akon HeroToHa A1 MaTepuanbHOM TOYKU. TpeTuid 3aKOH
Hprotona st MatepuaibHBIX TOYEK.

3akoH BceMupHOTO TAroteHus. Cuna tsokectu. IlepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (moxosi, ckoyibkeHus, kauenusi). Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHUS CKOIBKEHHS U CHIIa
Tpenust nokosi. Koadduuuent tpenns. Cusna cCOnpoTUBIICHUS NMPU JBIKEHUU Teja B KUIKOCTU UJTU Ta3e.

[ToctynarenbHOE U BpalllaTesIbHOE JBMKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaleHud. [1nedo cubl. YCnoBus paBHOBECUS TBEPAOTO TEIIA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHNE: TTOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepuuu.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINUX TEJI.

Bropoii 3akoH HeroToHa.



N3mepenne cuit.

Cno>xeHue CHII.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AchopMaIliu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKCHUSI.

VY cioBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenune nerxeHust Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIIUX B IIPYKUHE M PE3UHOBOM 00pasiie, OT uX JaedopMarium.

HccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonwvl coxpaneHus 6 MexaHuKe

Nmnynbe MaTepraibHOM TOYKH (TeJ1a), CHCTEMbl MaTepUaAIbHBIX TOYEK. IMITYJIbC CHJIBI U U3MEHEHHE MMITyJIbCa Tela.
3aKOH COXpaHEHUS UMITYJIbca. PEakTUBHOE IBUKEHHUE.

PabGota cuibl. MOITHOCTH CHITBL.

Kunertnueckas s3Heprusi MatepuanbHO TOUKU. Teopema 00 M3BMEHEHNN KHHETUYECKON SHEPTUU.

[TorenuuanbHast sHeprus. [loTeHuuanbHas sHEprust ynpyro aehopMUpPOBAHHOW MpyKUHBI. [loTeHIManpHass Heprus
TeJia BOJIM3HU OBEPXHOCTH 3EMIIH.

[ToreHnManbHBIE W HEMOTEHIHUABbHBIC CHJIbI. CBs3b pabOThl HEMOTECHIIMAIBHBIX CHJI C MU3MCHEHHEM MEXaHWYECKOM
SHEPTUM CUCTEMBI TEJ. 3AKOH COXPAHEHUS MEXAHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHUYeCKHe yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHHE: BOJOMET, KOTIEP, TPy KUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHMSI UMITYJIbCA.

PeakTuBHOC IBHIKEHHUE.

[Tepexoa MOTEHIIMATBHOM YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamopiuvle pabomeol



N3ydenne abCOIOTHO HEYNPYTOTO yapa ¢ TOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKON SHEPTUHU Tella Ha MIPUMEPE PACTSHKEHUSI PE3HHOBOIO
KIyTa.

Pazgea 3. MoaekyaspHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. Ocroebl MONEKYNAPHO-KUHEMUYECKOT meopuu

OcCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU U MX ONBITHOE 00OCHOBaHWE. BpoyHOBCKOE ABMKEHHE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUA YaCTHUII BelecTBa. Mo/elii CTpPOCHHUSI Ta30B, JKUJKOCTEN U TBEPBIX TEN
1 00BbSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojesei. Macca u pazMmepsl mosiekyi. KonruectBo BemecTBa. [locTosiHHast
ABoraapo.

Termosoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH HEAIbHOTO ra3za. AOCOIOTHAs
TeMIepaTypa Kak Mepa CpeaHel KNHETUYECKON 3HEPTruu TEIJIOBOrO JIBMKEHUA yacTul rasza. lllkana temneparyp KenbBuHa.
I'azoBbIe 3akoHBI. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon [lanerona. M3omponeccsl B HACATBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ paduueckoe npeicTaBieHrne U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POoTOrpadru MOJEKYI OPraHMYECKUX COETMHEHHM.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOECHCTBUS.

Mopaenb, niIoCTpUpytonas Ipupoay JaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI M]I€aJIbHOTO T'a3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Omnpenenenre Macchl BO3IyXa B KJIIaCCHOM KOMHATe Ha OCHOBE U3MEpEeHH 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATYPHI
BO3/yXa B HEW.

HccenenoBanue 3aBUCHMOCTH MEXY ITapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. Ocrosbl mepmoouHamuku

TepmoauHamuyeckas cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI M CIOCOOBI €€ H3MEHEHHS.
KonnuectBo Ttemnotrel u pabota. BHyTpeHHsiE SHEprusi OJHOATOMHOTO HAEAIbHOIO ra3a. Buasl Teronepenadu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUYEeHHE. Y JeNIbHAS TEIIOEMKOCTD BellecTBa. KoaudyecTBO TEITOTHI IPH TEILIONEpE1aye.

[Tonstue 06 agunabatHOM npouecce. [lepBrlii 3akoH TepMoaUHAMUKU. [IpuMeHeHne nepBoro 3aK0OHa TEPMOJIMHAMUKHU K
uzonpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatrmMoCTh TPO1IECCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHUIUOB A€CTBUS TEIUIOBBIX MamMH. [IpeoOpa3zoBaHus >HEPrUM B TEIUIOBBIX MAalIMHaX.
Kosdounuent nonesHoro naeiictBus temnoBod Mamubbl. ukn KapHo u ero ko3¢g@uIMEHT MOJE3HOro JEHCTBUS.
DKOJIOrHY€eCKHE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHuyeckue ycTpolcTBa U MPAKTUYECKOE NMPUMEHEHHE: JIBUraTellb BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOJIUIbHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpPEHHEN SHEPruu Tena Mpu COBEPLIEHUHN PadOThI: BbUIET MPOOKHU M3 OYTHUIKHM MOJ JEHCTBHEM CHKATOTO
BO3/lyXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe MyTEM TpeHUsI (BUACOIEMOHCTPALIHS).

N3meHeHue BHyTpEeHHEH sHeprun (TeMIiepaTyphbl) Tea IpU TeIionepeaaye.

OnpIT 0 aAabaTHOMY PaCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTaTENsl BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpbHON TEMI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanua éeuyecmea. Daszoevie nepexoovl

[TapooOpazoBanue u koHaeHcaius. Mcnapenue u kurneHue. AOCONIOTHAs M OTHOCUTEIbHAS BJIAXKHOCTh BO3/AyXa.
Hacepimennsiii nap. Y aenpHas TemioTa napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT J1aBJICHUSI.
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Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPONHUS CBOWCTB KPHUCTALIOB. JKHIKHE KPUCTAIUIBI.
CoBpemennblie Matepuansl. [L1aBneHue u kpuctauzanus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHue TermioBoro danaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU
MOJy4YEHUs] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TAPOB.

Kunenune npu noHW>KEHHOM [1aBJICHUMU.

CriocoObl u3MepeHus BIaKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIoOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenre OTHOCUTENBHOU BIaKHOCTH BO31yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Ted. ONeKTpUYecKuid 3apsan. JIBa Buaa 53JEKTpUYECKUX 3apsiaoB. IIpOBOIHUKH, AWIIEKTPUKU H
MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUs AIEKTPUUECKOTro 3apsija.

B3anmopneiictue 3apsanoB. 3akoH Kynona. ToueuyHblil anekTpudeckuid 3apsi. DneKkTpuyeckoe nose. Hanpsk€HHOCTD
aieKTpudecKkoro nosist. [IpuHIun cynepno3uuu 3JIeKTPUIeCKUX mojei. JIMHUM Hanps>KEHHOCTH SJICKTPUUECKOTO OIS,

PaGora cun snekrpoctatudeckoro mois. [lorennuman. Pasnocts moteniuanoB. [IpoBOMHUMKM U AUDIIEKTPUKH B
ANEKTPOCTATUYECKOM MoJie. [usnekTpruueckasi MpOHUIIAEMOCTb.

DNekTpoE€MKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD IMNIOCKOT0 KOHJIEHCATOpa. DHEPTHUS 3apsKEHHOTO KOHIEHCATOPa.

TexHnueckre ycTpoicTBa M MPAKTHUECKOE MPUMEHEHME: JJIEKTPOCKOI, 3JEKTPOMETP, AJIEKTPOCTATUYECKas 3aluTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJICHCATOP, KOMMMPOBAIBHBIN armapat, CTpYHHBIA PUHTED.

Jlemoncmpayuu
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Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAM T[UIACTHH, PACCTOSHUS MEXKIy HUMU U
IUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne 3meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3n1ekmpuueckuii mox. Toxu 6 pa3iuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOro Toka. Mctounuku Toka. Cuna Toka. [IocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LeTH.

DIIEKTPUYECKOE COPOTUBIIEHUE. Y AENBHOE CONPOTUBIIEHUE BenecTBa. [locmenoBarensHoe, apayuiesIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.

PaboTa snexrpuyeckoro Toka. 3akoH [[xoymns—JIeniia. MOIIHOCTh AJIEKTPUUECKOTO TOKA.

DJNIEKTPOJIBHXKYILIAasi CUJla M BHYTPEHHEE CONPOTHBJIECHUE HCTOYHHMKA TOKA. 3akoH Oma Il MOJHOM (3aMKHYTOM)
aneKTpuYeckoil nenu. Kopotkoe 3aMbIKaHueE.

DJIEKTPOHHAs TPOBOAUMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTH COINPOTHUBJIEHUS METAJJIOB OT TEMIIEPATYpHI.
CBepXITPOBOJIUMOCT.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonympoBomuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYyNPOBOAHMKOB. CBOICTBa p—n-mepexoja.
[TonynpoBOITHUKOBEIE TPHUOOPHI.

DJIEKTPUYECKHN TOK B PACTBOPAaX M pacIuiaBax dJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIU3.

DJIIEKTPUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma.
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TexHuueckne yCTpPOWCTBA W TPAKTUYECKOE MPUMEHEHHE: aMIIepMETpP, BOJBTMETDP, PEOCTaT, HMCTOYHUKUA TOKa,
ANIEKTPOHATPEBATENbHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIC TPHOOPHI, TEPMOMETDP CONPOTHBIICHHS, BaKyyMHBIN IO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN TUO, FraIlbBAHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HAMPSHKEHUS.

3aBUCUMOCTH COMTPOTUBIICHUS ITUIMHAPUICCKAX MPOBOTHUKOB OT JITTUHBI, TUTOIIA/IM TTOTIEPEYHOTO CEUCHUS U MaTeprara.

CwMmernraHHOE COeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe n3mepeHue AEeKTPOABUKYIIEH ciiibl. KOpoTkoe 3aMbIkaHNe TaIbBAHUYECKOTO 3JIEMEHTA U OlIEHKA BHYTPEHHETO
COTPOTHUBJICHUS.

3aBUCUMOCTH CONIPOTHBIICHHS METAIIOB OT TEMITEPATYPHI.

[TpoBOIMMOCTH DIIEKTPOIIUTOB.

WckpoBoit pa3psii v MPOBOJIMMOCTE BO3TyXa.

OHOCTOPOHHSISI MPOBOAMMOCTD JINO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yuenne cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenwne 3eKTpoABIKYIIEH CHITBI ICTOYHHKA TOKA M €70 BHYTPEHHETO CONPOTHUBIICHUS.

Habmronenue amekTpoiusa.

MeknpeaMeTHbIe CBSI3H

N3yuenune kypca Gusnku 6a30B0oro ypoBHsS B 10 KiTacce OCYIIECTBISIETCS ¢ YIETOM COJIEPIKATEIBHBIX MEKIPEIMETHBIX
CBSI3E€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJOTHH.

Meocnpeomemnule nonsmusi, CBI3aHHBIC C U3YYCHUEM METO0B HAYYHOTO MIO3HAHUS: SIBIICHHE, HAYYHBIHN (DaKT, THIIOTE3a,
¢du3ndeckas BeMu4YnHa, 3aK0H, TeOpusi, HaOJI0IeHUE, IKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIEh, U3MEPEHHE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUM, TWHEWHas (yHKIUS, mapadoa, rurnepoosia, ux rpauku U CBOWCTBA,
TPUTOHOMETPHYECKUE QYHKIIUN: CHHYC, KOCUHYC, TAHTCHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI
1 UX MPOCKIIUHA Ha OCH KOOPAMHAT, CII0)KCHHE BEKTOPOB.

13



Buonocus: mexaHn4deckoe ABIKEHUE B KUBOW mpupoje, 1uddys3us, 0CMOC, TEII000MEH XKUBBIX OPraHU3MOB (BUIbI
TEIJIONEePEauH, TEMJIOBOE PABHOBECHE), JIEKTPUUYECKHE SIBICHHS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAs Macca, TEILIOBBIE
CBOMCTBAa TBEPABIX TEJ, JKUIKOCTEH M Ta30B, JJIEKTPUYECKHE CBOMCTBA METAIUIOB, AJIEKTPOJUTHYECKAs IJUCCOLMALIMS,
raJlbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YUYET TPEHHUS B TE€XHUKE, MOJUIMITHUKH,
UCIOJIb30BAaHUE 3aKOHA COXPAHEHUS MMITYJIbCa B TEXHHMKE (pakeTa, BOJOMET U JPYTUE), IBUTATEIb BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, OBITOBOM XOJOAMIBHUK, KOHIUIMOHEP, TEXHOJOTUH MOJIyY€HUsI COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYMHBII
MIPUHTED, ANEKTPOHArpEeBaTEIbHbIE TPUOOPHIL, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KITACC

Paznen 4. djekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUUA

[ToctostHHbIE MarHuTHl. B3anmoAelCcTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moje. BekTop MarHMTHOW MHAYKIHH.
[IpyHIMI CyIIEpPIIO3UIIMM MAarHUTHBIX TNosie. JIMHMM MarHUTHOW MHAYKUMHM. KapThHa NTWHANM MAarHUTHOW WHIYKLIHUH ITOJS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe noJie NpOBOJHUKA ¢ TOKOM. KapTrHa nTuHMI MHAYKIUA MAarHUTHOTO MOJI JJIMHHOTO MPSIMOTO TPOBOIHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzauMoaelcTBrue NpoOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ MOyJib U HanpaBiieHHe. J[BI>KeHHE 3apsSKEHHOM YacTULIbl B OJJHOPOAHOM MarHUTHOM noJje. Padora
cwiibl JIopeHna.

SBneHue >IeKTPOMArHUTHON MHAYKUHUH. [I0TOK BeKTOpa MarHUTHON MHIYKIUHU. DJIEKTPOJBIKYIAs CUJIa UHIYKIIHH.
3aKOH JIEKTPOMarHuTHOW uHAyKiu Dapajes.
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BuxpeBoe 3iekTpuueckoe mojie. DNeKTPOABUKYIIAS CHJIa UHAYKIHMK B MPOBOJAHUKE, ABMXKYIIEMCS MOCTYHATEIbHO B
OJIHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno JleHna.

NHayKTUBHOCTG. SIBIEHHE CAMOMHAYKIUN. DJIEKTPOABHKYILAS CUJIA CAMOUHIYKIIHAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: MMOCTOSHHBIE MAarHUTHI, SJIEKTPOMATHUTHI, SJIEKTPOJIBUTATEIb,
YCKOPUTEIH AJIEMEHTAPHBIX YaCTULl, HHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBrEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SBneHuEe >IEKTPOMArHUTHON UHIYKIUU.

[Ipasuo Jlenua.

3aBUCHUMOCTb JIEKTPOABUKYILEH CHUIIBI MHIYKIIMU OT CKOPOCTHA U3MEHEHHSI MArHUTHOTO MOTOKA.

SBneHne cCaMOMHAYKIUU.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Uccnenosanue AeiiCTBUS TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

Uccnenosanue sSBICHUS 3JIEKTPOMArHUTHON UHIAYKIIUH.

Paznen 5. KoJsieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0AHUA
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Konebarenbnast cucrema. CBoOOmHBIE MeXaHWUYECKHe KoyieOaHus. ['apmoHmueckue konebanus. [lepmon, dacrora,
amMIuTyaa u ¢asa konedanuid. [IpykxuHHBIA MasTHUK. MaTeMaTHdeCKuil MasTHUK. Y paBHEHUE TAPMOHUYECKUX KOJICOaHUH.
[IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit KOoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACAIBHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS
MEK]Ty MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMU KoJiebanuamu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUS SHEPTUH B UJI€aTbHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBnenune o 3aryxaronux KoneOaHusx. BuiHYyX)JIeHHBIE MeXaHWYeckue KojeOaHus. Pe3onanc. BeiHykIeHHBIC
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

[Tepemennslil Tok. CHHYCOUIANIbHBIN TEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U ICHCTBYIOIIEE
3HAQYEHUE CUJIbI TOKA U HATIPSAKEHUS.

Tpancpopmarop. IlpousBonacTBo, nepepadya U MOTPEOJICHUE SIEKTPUUYECKOM SHEPTHH. DKOJOTUYECKHUE PUCKH TIPH
MIPOMU3BOJICTBE AEKTPO3HEPrun. KybTypa UCIOIb30BaHUs SJIEKTPOIHEPTUU B IOBCEHEBHOM KU3HMU.

TexHuyeckne ycTporucTBa U MPAKTUYECKOE PUMEHEHHUE: SJIEKTPUUECKUI 3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JINHUH
aNeKTponepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojieOaTeIbHON CUCTEMBI (TTPY>KUHHBIN I MAaTEMAaTUUECKUN MAsITHUK).

Habmronenue 3aryxaromux KojieOaHHH.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmtonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMIPSKEHUS OT BPEMEHM ) JIJIs1 DJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc npu nociaegoBaTEIbHOM COEAUHEHUH PE3UCTOPA, KATYIIIKA UHIYKTUBHOCTU U KOHIEHCATOPA.

Mogens TUHUYU 3IEKTpOnEpeaauH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCUMOCTH TIeproia MajibIX KoJieOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH M MacChl Tpy3a.

Uccnenoanre nepeMEeHHOro TOKa B LIEMH U3 MTOCIEA0BATEILHO COCIMHEHHBIX KOHACHCATOPA, KaTYIIKUA U PE3UCTOPA.
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Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

MexaHudeckue BOJIHBI, yCIoBHs pacupoctpaHeHus. [leproa. CkopocTh paciipocTpaHeHus U IMHA BOJHEL. [lonepeunsie
U POJI0JIbHBIE BOJIHBL. MHTEpdepentys u qudpakinus MEXaHHIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBIL. Y CIIOBHS U3Ty4YEHUs 3JI€KTPOMArHUTHBIX BOJIH. B3anmuas opueHnranus Bektopos E, B, V B
ANEKTPOMArHUTHON BoyHE. CBOWCTBA AJIEKTPOMAarHUTHBIX BOJIH: OTpPaXCHHE, MPEJOMIICHHE, MNOJspu3auus, Iudpakius,
unTepdepentusa. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[lkana 31eKTpOMarHUTHBIX BOJIH. [IpMeHEeHNE 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUACHUA. Paguookanys.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPEBI.

TexHn4yeckne yCTporuCTBa U MPAKTUIECKOE IPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIBTPA3BYKOBAsl TNarHOCTUKA B
TEXHHUKE U METUIMHE, pajap, paAuonpUEMHIUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHHUK 3BYKa.

HabGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBO pE30HAHC.

HabGnronenue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMILTUTYI0M M 4aCTOTOM KoJieOaHUM.

HccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX BOJIH: OTpaXkeHHE, MpPEJOMIICHHE, Mojspu3auus, Iudpakius,
UHTEpPEpEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHeiHOE pacnpocCTpaHEeHHWE CBETa B OJHOpOoAHOM cpene. Jlyu cera. ToueuHslii
HMCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHust cBeta. [locTpoeHne n3o0pa)keHuii B IIIOCKOM 3epKaJie.
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[Ipenomiienne cBeta. 3aKOHBI MpPETOMIICHHUS CBeTa. AOCOIIOTHBIA MoOKa3aTenb mpenomieHus. [lomHoe BHyTpeHHee
orpaxeHnue. [IpenenpHplil yrosl HOJHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHBbIM coctaB Oesoro cBeta. LIBerT.

Cobuparoniye u pacceuBaronye JMH3bl. ToHKas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKasl CHJIa TOHKOM JIMH3BI.
[TocTpoenre M300pakeHUI B COOMpPAIONIUX M PACCEHMBAIOMINX JUH3aX. DopMysia TOHKOW JMH3BI. YBEIMUYEHHE, JaBAEMOC
JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass onrtuka. Wurepdepeniusi cBera. KorepeHTHble HCTOYHUKH. YCIOBHS HaOIIOJEHUS MaKCUMyMOB W
MUHHUMYMOB B UHTE€P(HEPEHIITMOHHON KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. JudpaknuonHas pemeéTka. YciaoBue HAOMIOJEHUS TJIABHBIX MAKCUMYyMOB IIpU MaJCHUH
MOHOXPOMAaTHYECKOr0 CBETa Ha IU(PPAKITMOHHYIO PELIETKY .

ITonsipusanus ceera.

TexHuueckue yCTpoMCTBA M MNPAKTUYECKOE IMPUMEHEHME: OYKH, Jyma, (oToammapar, MPOEKIIMOHHBIN armmapar,
MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PaKIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacpoCcTpaHEHUE, OTPAKEHHUE U MpesioMIieHue cBeTa. OnTuiyecKkue nprudopshl.

[TosmmHOE BHYyTpeHHEE OoTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cBOMCTB N300paXkeHU B JTMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenue natepdepeHunn crera.

Habnronenue nudpakiyum ceera.

Habmronenue nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyuyenue ciekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKY.

Hab6nronenue nossipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
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N3mepenune nokasarens NpeJoOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.
Habutoienue nucnepcuu cBera.

Pazgena 6. OcHOBBI clieUAJIBHOM TEOPHU OTHOCHTEIBLHOCTH
I'paauiel  IPUMEHMMOCTH  KJIACCMYECKOM MeXaHUKHM. llocTymarsl crnenuanbHOM — TeOpUH
MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETA B BAKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHHU U COKPAILEHUE JJINHBI.
DHEpPrus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Pasznes 7. KanToBas ¢pusuka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBg3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIbC (POTOHA.

OTHOCUTCIIbHOCTH.

Otkpeite u uccinenoBanue ¢potodddexra. Onbitel A. I'. CtoneroBa. 3akonsl hoTodddekra. YpaBHeHue DHIITEHHA

st pororddexra. «Kpacnas rpanuna» Goroaddexra.
JlaBnenue ceera. OnbwiTel 1. H. JIeGenena.
XUMHYECKOE JECHCTBUE CBETA.

TexHuueckue ycTpoicTBa M MpaKTHUECKOE MpUMEHEHue: (POTodIeMeHT, (POTOIATIYNK, COTHEUHAs: OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHeEIIHETo (poToaddekra.
CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Mognenbs atoma Tomcona. OnbiTel Pezepdopaa mo paccesauto o -uactuil. [Inanerapuas moaens aroma. [Toctymarst bopa.
N3nyuenue u nornoiieHue (OTOHOB MPHU MEPEX0JIe aTOMa C OJJHOTO YPOBHS SHEpPruu Ha Jpyroi. Buasl cniektpoB. Crnektp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonHoBrbIe cBoiicTBa yacTull. Bonnsl ae bpoiina. KopnyckyispHO-BOIHOBOW Tyav3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUCHHE.

TexHHUUeCcKre yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: CIIEKTPAJIbHBIA aHaiu3 (CIIEKTPOCKOII), jJa3ep, KBaHTOBBIN
KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeYaThIX CIIEKTPOB U3ITyUYCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomol

Habmronenue nuHEHYaTOrO CIrIeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpoeHHs siapa. OTKpbiTHE paguoakTUBHOCTU. OmnbIThl Pesepdopna mo
OTIPEJICTICHUIO COCTaBa PaANOaKTUBHOTO 3nyueHus. ColicTBa anb(a-, 6eTa-, raMMa-u3nydeHus. BiausHue paagnoakTMBHOCTH
HA JKMBBIEC OPTaHU3MBI.

OTtkpbiTHE TTPOTOHA U HeWTpoHA. HyknonHas mozaens sapa I'eitzendepra—Banenko. 3apsia saapa. MaccoBoe 4uclio sipa.
N3oTomnsl.

Anbha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["Tamma-uznyueHne. 3aKOH paJuOaKTUBHOIO pacnajia.

DHeprus cBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT macchl sapa.

SnepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.

Anepnsiit peaktop. TepmosiepHbIiii cuaTe3. [Ipo0aeMbl U TePCIEeKTUBDI SIEPHON YHEPTETUKU. DKOJOTUUECKUE ACTICKTHI
SIEPHON DHEPIETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
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MeToap1 HaOJIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.
OyHaaMeHTaNbHbIE B3auMOIeiCcTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHHUeCKHEe YCTPOWCTBA M MPaKTHYECKOE NMPHUMCEHCHHUE: JO3MMETp, KaMepa BHilbcoHa, SIICpHBIN peakTop, aTOMHas
oomoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Paspges 8. JDiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Orarnsl pa3BUTHA aCTPOHOMHUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUM.

Bun 3Bé3nHoro HeOa. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, UX BUAMMOE JBH)KEHUE.

ConnedyHas cucrema.

Comnue. Conneynass akTWBHOCTh. Mctounumk sHeprum ConHua u 3BE374. 3BE3ABI, MX OCHOBHBIE XapPAKTEPHUCTHKH.
JlnarpamMmmMa «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI TJIABHOW IMOCIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBb» Il 3BE3] TJIABHOM IOCIIEOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBIE NPEICTABICHUS O
MIPOUCXO0XKICHUH U 3BosroMU ConHIa 1 3BE31. DTalbl )KU3HU 3BE3L.

Mueunsiii [1yTs — Hamia ["anmaktuka. [lonoxenne u nuxenne Comnuua B ['anaktrke. Tunsl ranaktuk. PaguoranakTuku u
KBazapbl. YEpHBIE ABIPHI B s/Ipax rajlakTUK.

Bcenennas. Pacmmpenue Beenennoid. 3akon Xa006isa. Pazoeranue ranaktuk. Teopust bosibimoro B3peiBa. PenukroBoe
U3IIy4YCHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnle mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M C UCTOJIb30BAaHUEM KOMITbIOTEPHBIX MPHUIIOKEHUHN AJIs OTPEesICHUs TOJI0KEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO aTy: OCHOBHBIE c03Be3/1usi CeBEepHOTo MONMyIIapus U SIPKUE 3BE3/IBI.
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Ha6monenus B Teneckon JlyHsl, mianet, Maeunoro Ilytu.

O06o0marniee NOBTOpeHUE

Ponb ¢u3nku um acTpoHOMHUH B SKOHOMUYECKOM, TEXHOJOTMYECKOU, COLMAIIBHON U 3THYECKOU cdepax AesTeIbHOCTU
YeJl0oBeKa, POjb U MECTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOM HAyuyHOM KapTUHE MHpa, poyib (PU3NYECKOW TEOpPUU B
dbopMUpOBaHUN TPEACTABICHUN O (PU3MUECKONM KapTUHE MHpa, MeCcTO (U3MYECKON KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHble CBA3H

N3ydenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce oCylecTBISIETCS € yUETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX
CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meswxcnpeomemnvie nonsamusl, CBI3aHHbIE C U3yYEHUEM METOJOB HAYYHOT'O TIO3HAHUS: SIBJIEHUE, HAYYHBIN (PaKT, TUNIOTE3a,
(du3nyeckas BeIMYnHa, 3aKOH, TEOpUsl, HAOJI0IEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YPABHEHUI, TPUTOHOMETpUUECKHE (DYHKLIMHU: CUHYC, KOCUHYC, TAHI€HC, KOTaHI€HC,
OCHOBHOE€ TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI U UX NPOCKLUN HA OCH KOOPJAHUHAT, CJI0KEHNE BEKTOPOB, IPOU3BOIHBIE
AJIEMEHTAPHBIX (PYHKUNN, IPU3HAKU OO0 TPEYTOJIbHUKOB, ONPECIICHNE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snexTpuyeckue SIBICHHUS B JKMBOW NPHUPOJE, KOJIeOATEIbHBIE NBM)KCHHS B JKMBOW MPUPOJE, ONTUUYECKUE
ABJICHHSI B )KMBOU MPUPOJIE, IEUCTBUE pauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOE€HHUE aTOMOB U MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl O00pa30BaHUS
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagpusa: MarHuTHBIE TIONIOCA 3€MIIM, 3aJ1€KH MAarHUTHBIX PYI, (POTOChEMKA 3€MHON MOBEPXHOCTH, NpEICKa3aHHue
3eMJICTPSICEHU.

Texnonozus: TUHUU BJEKTpONEpead, FTeHepaTop NEPEMEHHOr0 TOKA, 3JIEKTPOABUTATENb, UHAYKIIMOHHAS TI€4b, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBY-meyb, MPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yyebHoro mpenmera «®Pusnka» Ha ypoBHE cpemHero oodiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJAKHO
o0ecreyuTh JOCTUKEHUE CISAYIONIUX JIMYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro mpeaMera «Pu3nKay OJDKHBI OTPa)XaTh TOTOBHOCTh M CIOCOOHOCTH
oOyJaromuxcst pyKoBOJICTBOBAThHCS C(hOPMUPOBAHHON BHYTPEHHEN MMO3ULIMEN TMYHOCTH, CHCTEMOM IEHHOCTHBIX OpUEHTAIH,
MO3UTUBHBIX BHYTPEHHUX yOEXKAEHUI, COOTBETCTBYIOIIMUX TPAIULIUOHHBIM [IEHHOCTSIM POCCUIICKOr0 00IIeCTBa, paclIMpEeHne
YKU3HEHHOT'O OMbITA U OMbITA ICSITEIIbHOCTH B MTPOLIECCE PEATU3AL[MU OCHOBHBIX HAPABICHUI BOCIIUTATEIbHON €SI TEIBHOCTH,
B TOM YHCJIE€ B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXIAHCKON IMO3ULMU O0OYyYarolIerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
00111eCTBa;

MPUHATUE TPATULHUOHHBIX 00IIEYETOBEUECKMX T'YMAHUCTUUECKUX U IEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPAXKIAHCKOT0 OOLIECTBA, yHaCTBOBATh B CAMOYIIPABJICHUH B
oOpa3oBaTeIbHON OpraHu3alliy;

yMEHHE B3aUMOJICHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBHHU € UX (PYHKUMSMHU U HA3HAYECHUEM;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUICKUX YYEHBIX B oOnacTu (pU3MKU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

23



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI ¥ [IEHHOCTH, B TOM YHCJIE B JEATEILHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIaJ[a B TOCTPOEHUE YCTONYMBOTO OYAYIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIEro (PU3HUECKO HAYKE;

5) Tpy10BOro BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cepam NMpodecCuOHaTBLHON AESITeIbHOCTH, B TOM YHUCIE CBA3aHHBIM C (DU3UKON M TEXHHUKOM,
YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oyay1iel Npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTH (PU3UKU HA MTPOTSIKEHUH BCEU JKU3HMU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH 3KOJIOTMUYECKON KYJIbTYpPbl, OCO3HAHHUE ITI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MTPOOIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE NECHCTBUN B OKPY)KAOUIEH Cpele Ha OCHOBE 3HAHMS LEJIEH YCTOMYHMBOIO PAa3BUTHUSA
YeJI0BEUECTBA;

pacUIMPEHHE ONBITA EATEILHOCTH 3KOJIOTUYECKON HAITPaBIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUU 110 (PUBHKE;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKHU;

OCO3HaHUE LIEHHOCTH HAYYHOMU JIeATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUECHUS (PU3UKH OCYIIECTBISATH MPOCKTHYIO U
MCCJIEI0BATENbCKYIO I€SITEIbHOCTh MHANBUIAYAJIBHO U B TPYMIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble Jornyeckue 1efcTBUA:
CaMOCTOSITENIbHO (POPMYJIUPOBAThH U aKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIIATh LEH ACSITENBHOCTH, 33a/1aBaTh APAMETPhl U KPUTEPUU UX JOCTHKECHUS;
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BBISIBIIATH 3aKOHOMEPHOCTH ¥ MIPOTUBOPEUHNS B PACCMATPUBAEMBIX (DU3NYECKUX SBICHUSX;

pa3pabarbIiBaTh MJIAH PEUICHUS TPOOJIEMBI C YUETOM aHaM3a UMEIOIIUXCA MAaTEPUAIIBHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IEJISM, OLICHUBATh PUCKU TOCIIEICTBUN
NEeSTENbHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEaTLHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarejbcKue 1eMCTBUS:

BJIa/ICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU MOHATUSIMU U METOJaMU (DU3UYECKON HAYKH;

BJIaJICTh HaBBbIKAMHU Y4EOHO-UCCIIEIOBATEIBCKON M MPOCKTHOW JEATEILHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbBHOMY MOMCKY METOJIOB pellieHus 3a7a4 (GU3NYECKOro COJEpKaHUs, MPUMEHEHUIO Pa3IMUYHbIX
METOJIOB MTO3HAHUS;

BJIA/ICTh BUJIAMHU JICITEILHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 UHTEPIPETAINH, TPEOOPa30BaHUIO0 U TPUMEHEHUIO
B Pa3NIMYHBIX YUEOHBIX CUTYAIMSIX, B TOM YHCIIE TP CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3BHUKY;

BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSA3M M AKTYyaJIUM3UPOBATH 3a7ady, BBIJBUIAaTh TUIIOTE3Y €€ PEIICHUS, HAXOJIUTh
apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBATh TOJYUYCHHbIC B XOJI€ PELICHUs] 3a/laud pe3yJbTaThl, KPUTUYECKU OILIEHUBATh HMX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSAX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 337]a491 B 00pa30BaTEIbHOMN IEATEILHOCTH, B TOM YUCJIE TPU U3YUYEHUU (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTH 3HAHUS 10 (UBUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTh OPUTMHAIIBHBIC MMOAXO0/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIJIETh HAaBBIKAMU MOJy4YeHUsI HHGOpMaIu GU3UIECKOr0 COACPIKAHUS U3 UCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEILHO

OCYIIECTBIISITh TIOUCK, aHAJIN3, CHCTEMATH3AIMIO0 U HHTEPIPETANIO HHPOPMAIIUK PA3TUIHBIX BUIOB U (DOPM MpeICTaBICHNUS;
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OLIEHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIONIb30BaTh CpPEICTBa HWH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OPraHU3AIMOHHBIX 33a4 C COOJII0/IEHUEM TPEOOBaHUN 3pPrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOIN 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEpKaHUS B pa3NUYHbIX (popMarax ¢ yu€ToM Ha3HaYeHHs WH(OpMAIUU U 1IeTIEeBO
ayJIMTOPUH, BBIOMpast ONTUMAIBbHYIO (OPMY MPEICTABICHUS U BU3yaTU3allUu.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIC JeHCTBUS:

OCYLIECTBJIATH OOILIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOM AESITENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYaluid U CMATYaTh KOH(QIUKTHI;

Pa3sBEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUYKY 3PEHMS C UCIIOIb30BAHUEM A3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U UHIMBU Ty aIbHOU pabOTHI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JECUCTBUN C YYETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO 4djieHa
KOJIJIEKTHUBA;

IIPUHAMATh LEIU COBMECTHOU NEATEIBHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH INEHUCTBHUA IO €€ JNOCTHKEHHIO:
COCTaBJIATH IJIaH JEHCTBUM, pacipenesaTh PO ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboOThI;

OIICHHBATh KAYE€CTBO CBOETO BKJIAJ1a M KaXKJOTO YUYaCTHUKA KOMaH/IbI B OOIINIA pe3yJIbTaT M0 pa3paboTaHHBIM KPUTEPHUSIM;

IpeIaraTb HOBBIE POEKTHI, OLIEHUBATh UJICH C IMO3ULMN HOBU3HBI, OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3IMYHBIX CHUTYAlUAX, IPOSBIATb TBOPYECTBO H
BOOOpaxxeHue, ObITh MHULIUATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJIATh IMO3HABATEIbHYIO JIEATEIBHOCTh B 00JacTh (U3UKH M aCTPOHOMHH, BBISBISATH
poOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 33]/1a4H;
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CaMOCTOSITEJIBHO COCTAaBJISATh IJIAH PEUICHHS PACUETHBIX M KAYECTBEHHBIX 33J1a4, IUIAH BBINOJHEHUS MPAKTHYECKOU
paboThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATIOYTCHUIA;

JABaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBAaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAWIMH B 001acTH (U3MKH, IMOCTOSHHO TIOBBINIATH CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B 1€ TEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIaJICTh HABBIKAMU MTO3HABATEILHON pehIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHUCTBUM U MBICIIUTEIIBHBIX MPOIIECCOB,
UX Pe3yJIbTaTOB U OCHOBAaHU;

UCIIOJIb30BaTh PUEMBI PeIICKCUU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI M apPTYMEHTHI APYTHUX MPHU AHATU3E PE3YIBTATOB ACATEIBLHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AESITEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B nporiecce qocTmkeHUs: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI TPOTrpaMMBbl 1O (PU3UKE ISl YPOBHS CPEIHEro OOIIEro
00pa3oBaHus y 00YUYaIOIINXCSI COBEPIICHCTBYETCS] IMOIIMOHAIBHBIM MHTEJUICKT, MPEANnoaraoimuii chopMrUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIFOUAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE, BU/IETh HAMPABJICHUS PA3BUTHUS
COOCTBEHHOW SMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE,
CITOCOOHOCTh aIaNTUPOBATHCS K AIMOITMOHATBHBIM U3MEHEHHUSIM U TIPOSIBIISATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHKCHHUIO LM U YCIEXy, ONTUMU3M, WHUIIMATUBHOCTD,
YMEHUE JEUCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEM;
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OMIIATUH, BKJIIOYAIOMICH CHOCOOHOCTh TIOHMMATh O3MOIMOHATBLHOE COCTOSHUE JPYTHX, VYYHUTBHIBATH €r0 TIpH
OCYLIECTBJIECHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBUIO M CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CHOCOOHOCTH BBICTpAaWBaTh OTHOILICHUS C JIPYTMMHU JIIOJbMH, 3a00THUTHCH,
NPOSIBJISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 10 kjiacce npeaMeTHbBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y
oOy4Jaroumxcs yMEeHUM:

JEMOHCTPHUPOBATh Ha MPUMEpax Pojib U MecTo (GU3MKU B (HOPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
Pa3BUTUHU COBPEMEHHOW TEXHUKHU M TEXHOJIOTHH, B IPAKTUYECKOMN NEATEIbHOCTH JIFOJICH;

YUYUTBHIBATH TPaHUIIBl TPUMEHECHUS] U3YYEHHBIX (PU3MUECKHUX MOJCNICH: MaTepuaibHas TOYKA, UHEpLMAIbHAS CHUCTEMa
oTcu€Ta, aOCOJIIOTHO TBEPAOE TENO, UJICANIbHBIA Tra3, MOJCIU CTPOCHMS Ta30B, >KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pelIeHUU PU3NUECKUX 3a]1ay;

pacrio3HaBath (U3WUYECKUe sIBJIEHUSA (TIPOILIECChI) U OOBSACHATH MUX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-
KWHETUYECKOM TEOpHUM CTPOCHUS BEIIECTBA M JJCKTPOJMHAMHUKU: PAaBHOMEPHOE W PABHOYCKOPEHHOE NPAMOJIMHEHHOE
JBIKEHHUE, CBOOOIHOE MAJICHUE TeJ, IBUKEHUE M0 OKPYKHOCTH, UHEPLUs, B3auMoaeiicTBue Tei, nuddys3us, OpoyHOBCKOE
JBIDKCHUE, CTPOCHUE >KUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpU HarpeBaHUU (OXJIAXKIACHUU), TEIJIOBOE
paBHOBECHE, UCTIAPEHUE, KOHJICHCAIIUS, TUIABJIICHUE, KPUCTAJIIM3ALUs, KUTICHUE, BJIAXXHOCTh BO3/1yXa, ITOBBIIICHUE JaBJICHUSA
raza MpH €ro Harp€BaHWM B 3aKPBITOM COCYJE, CBSI3b MEXKIY IapaMeTpaMH COCTOSHUS ra3a B U3O0IPOLIECCaX, AICKTPUAIUA
TEJ1, B3AUMOJECUCTBUE 3aPAJIOB;

OTUCHIBATh MEXAHUYECKOE JBHXKCHHUE, UCTIOIB3Ysl (PU3NMUECKHE BEIMUYMHBI: KOOPJIMHATA, Ty Th, IEPEMEIIEHNE, CKOPOCTb,
YCKOpEHHEe, Macca Teja, CUJia, UMIYJbC Tejla, KHHETHUYEeCKas SHEprus, MOTEeHIMalbHas JHEPTUsi, MeXaHuueckas pabdora,
MEXaHWYeCKass MOIIHOCTh; TPU ONMHUCAHWHM TPABUIBHO TPAKTOBAaTh (U3MUYECKUN CMBICT HCIONB3YEeMbIX BEJIMYMH, HX
0003HaYEHUS U €UHUIIBI, HAXOIUTH (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BETUYNHY C APYTUMH BEITUYUHAMY,
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OTHCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEILJIOBBIE SIBJICHUS, UCIIOJB3Ys (PM3NUECKHE BETUUMHBL: JaBJICHUE ra3a,
TEMIIEPATYpa, CPEAHAS] KHHETUYECKAS SHEPIUs Xa0TUYECKOTO JBMKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPIUs, padoTa raza, K03(pQUIHEHT MOJIE3HOro ACUCTBUS TEIJIOBOTO ABUIATENS; MPU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICI MCHOJB3YEMBIX BEIMYMH, UX OOO3HAUYEHHUS U E€IUHULbI, HAXOIUTh
(dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C JPYTMMH BETUYMHAM;

ONKCHIBATh HM3YYEHHBIE JIIEKTPUUECKHE CBOMCTBA BELIECTBA M DIIEKTPUUECKHUE SABICHHS (IIPOLECCHI), HCIOJIB3YS
¢dbu3nuecKkue BETUYMHBL: JJIEKTPUUYECKUI 3apsijl, SJICKTPUUYECKOE TOJie, HAMpsHKEHHOCTh TOJIA, MOTEHIMAaJ, Pa3HOCTh
HNOTEHIMAJIOB; MPU ONUCAHUM IPaBWIBHO TPAKTOBAaTh (PM3UYECKUM CMBICI HCIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAUYEHUS U
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMHU BEIUNYMHAMY;

aHAJIU3UPOBaTh (PU3UUECKUE MPOLIECCH U ABJICHHS, UCHOb3Yysd (PU3MUYECKHE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarorenus, I, 11 u 11l 3akonsl Hpr0TOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKON SHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCA, IPUHIIMIL
CYNEPIIO3ULIMH CUJI, TPUHLUI PABHOIIPaBUS MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJSIPHO-KUHETHYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, TA30BbI€ 3aKOHBI, CBSI3b CpEIHENW KHUHETUYECKOM SHEPrHM TEIJIOBOIO JBHXKEHUS MOJIEKYJ] C aOCOIIOTHOMN
TEMIIEpaTypoOy, MEPBbIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUsS JJIEKTPUUYECKOro 3apsna, 3akoH KyiloHa, mpu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYJMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPDA)KEHHWE M YCJIOBHs (TpaHMLBI, 0OJIacTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NMPHUHLMIIBI JCHCTBHUS MAaIlMH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBUS HUX
0€301acHOr0 MCIIOIb30BAHMSI B TIOBCEAHEBHOM KU3HM;

BBINIOJIHATh 3KCIEPUMEHTHI MO HMCCIENI0BAHUIO (PU3MUECKUX SBJICHHM M MPOLECCOB C HUCIHOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX H3MEpPEHU, MpU 3TOM (opMyJupoBaTh NpoOiemMy/3ajady MU TUIOTE3y y4eOHOTO SKCHEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYyI0BaHHUSI, IPOBOJIUTH ONBIT U POPMYIUPOBATH BHIBOJBL;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEJIMYMH, NMPU 3TOM BBHIOMpATh ONTHUMAJIbHBIM CIOCOO
MU3MEPEHUS U UCTOJIb30BATh U3BECTHBIE METOIBI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH MEXKIY (PU3NYECKUMH BEJIMYMHAMU C HMCHOJIB30BAHHEM MPAMbBIX U3MEPEHUH, MPU 3TOM
KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YIbTaThl MOTYUYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BHUJIE€ TAOIMI] U
rpaduKoB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBAHMUS;
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coOmro1aTh MpaBwmiia 6€30MacHOT0 TPY/a MPU MPOBEICHUN MCCIEIOBAHNN B paMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-
HCCIIEIOBATENIbCKON U TPOEKTHOM JIESITENIBHOCTH C HCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JaOOpaTOPHOTO
000opyI0oBaHUS;

pemaTh pacy€THbIC 33J]a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJENbI0, HCHOJb3Ys (PU3NUECKUE 3aKOHBI U MIPUHIUIIBI, Ha
OCHOBE aHalu3a YCIOBHS 3aJaydl BBHIOMpATh (U3UYECKYI0 MOJENb, BBIICHATh (PU3MUECKHE BETUYUHBI U (HOPMYIIBI,
HEOOXoauMBIC TSI € pEIICHHs, MPOBOIUTH PACUETHl W OICHWBATH PEATBHOCTH IOJTYYEHHOTO 3HAYCHUS (U3HUCCKOU
BEITUYMHBL;

peniaTh KaueCTBEHHBIC 3aJlayM: BBICTPAUBATH JIOTMYECKHM HEMPOTHUBOPEUMBYIO IEMOYKY PACCY>KIECHUM C OMOpoil Ha
M3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUECKUE SIBJICHUS;

WCIOJB30BaTh IMPU pPEIICHUHM YYEOHBIX 3aJad COBPEMEHHble HWH(OPMAlIMOHHBIC TEXHOJOTUU [JIsi TIOMCKa,
CTPYKTYpPHUPOBaHUS, UHTEPNPETALMU U TPEACTABICHUS y4eOHOW M HAay4YHO-TIOMYJISpHOW WHGOpMalUM, MOJYyYEHHOH H3
Pa3UYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTy4aeMyto HH(OpMAIIUIO;

PUBOJIUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpY>KaloIlEr0 MUpPa, B pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUS O (PU3MKEe B MOBCEAHEBHOW KU3HM [JIsi oOecredeHus: 0€30MacHOCTH NpH
oOpailileHuu ¢ mprudopaMu U TEXHUUYECKUMH YCTPONUCTBAMHU, JJIsl COXPAHEHHUS 3/I0POBBS U COOTIOJICHHS] HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B rpymime C BBIMOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJEH, MIaHUPOBATh PabOTy TPYMIIbI, PAIMOHAIBHO
pacrpenensiTh 00sS3aHHOCTU U IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJI€KBATHO OIICHUBATH BKJIAJl
Ka)XJI0T0 U3 YYaCTHUKOB TPYIIIbI B PEIICHUE paccCMaTpruBaeMOi MPoOJIeMBbI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y
o0y4Jaronmxcst yMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax poJjib U MeCTO (pu3uku B (POPMUPOBAHMH COBPEMEHHOW HAy4YHON KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKHA W TEXHOJOTHH, B MPAKTUUYECKOW HEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;
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YYUTBHIBATh TPAHHIIBI MPUMEHEHUS W3yYEHHBIX (U3MUECKUX MOJETCH: TOYCYHBIN SJCKTPUUYCCKHIA 3apsii, Jyd CBETa,
TOYEYHBI UCTOYHUK CBETA, SJCPHAs MOJETh aTOMa, HYKJIOHHAsI MOJISNTh aTOMHOTO Si/Ipa MPH pemieHn: (HU3NISCKHX 3a/1a4;

pacrio3HaBaTh (puznyeckue sBJIeHUs (MPoLecchl) U OOBICHATh UX HAa OCHOBE 3aKOHOB 3JICKTPOJWHAMHUKHN U KBaHTOBOM
bU3MKU: ANIEKTpHUYECcKasi MPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE NIEHCTBUA TOKA, B3aHMMOJACHCTBUE
MarHUTOB, JJIEKTPOMArHUTHAS WHAYKIUS, JICHCTBHE MArHUTHOTO IOJII HAa TPOBOJHUK C TOKOM U JBIDKYIIUICS 3apsi,
DIIEKTPOMArHUTHBIE KOJEOAHWS ¥ BOJHBI, MPSIMOJMHEHHOE pACIpOCTPAHEHUE CBETa, OTPAXKCHHE, MPEIOMIICHHE,
uHTepepeHtus, Tubpaxius 1 MoIsIpu3alus CBeTa, JUCTIepCcus cBeTa, potornekrpudeckuil apdext (hotorddekr), cBeToBOE
JaBlieHHE, BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTPa aToMa BOJIOPO/1a, €CTECTBEHHAS! 1 HCKYCCTBEHHAs paJMOaKTHBHOCTH;

OIMCHIBATh N3YYEHHBIC CBOMCTBA BellecTBa (NIEKTPUUYECKUE, MATHUTHBIC, ONITUYECKHE, DIIEKTPHUECKYIO TPOBOJUMOCTD
Pa3IMYHBIX CPEJT) U AIEKTPOMATHUTHBIE SIBJICHHS (ITPOIECCHI ), UCTIOB3YsI PU3NICCKUEC BETMUNHBIL: SJICKTPUICCKUN 3apsijl, Chla
TOKa, JIEKTPUICCKOE HANIPSHKEHHE, YJICKTPUIECKOE COMTPOTURIICHUE, Pa3HOCTD MOTCHIINAIOB, JJICKTPOABIIKYIIAsS Chila, paboTa
TOKa, UHIYKIUSI MAarHUTHOTO TOJs, cuia Amrepa, cuia JlopeHna, HHAYKTUBHOCTh KAaTYIIKH, YHEPTUS DJICKTPUYECKOTO U
MarHUTHOTO TOJIeH, IEPHO/I U YacTOTa KosiebaHuii B KoJeOaTeIbHOM KOHTYpE, 3apsi U CHJIa TOKA B MPOIECCEe TAPMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJeOaHMH, (POKyCHOEe pacCTOSHHE U ONTHUYECKasl Cujla JIMH3bI, IPU OMHMCAHUH MPABUIILHO TPAKTOBATh
(bu3NYEeCKUl CMBICT UCIIOIB3YEMBIX BEJIMYMH, UX 0003HAYCHHS W CIUHHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYFO
(U3NYECKYIO BEIMYMHY C JPYTUMU BEIMYNHAMM,

ONMCHIBATh M3yYEHHBIC KBAHTOBBIC SIBICHUS W NPOIECCHI, HUCHONB3YSd (U3MYECKHE BEITUYMHBL: CKOPOCTb
AIIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 9YaCTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHUO/ MOTypaciaga, SHEPTHsI CBSI3H
aTOMHBIX SJIEp, TIPU OMUCAHUU TPABWIIBHO TPAKTOBATh (PM3UYECKHIA CMBICI HCIOJIB3yEMbIX BEIWYHH, UX 00O3HAUCHUS U
CIMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIAE IAHHYIO (U3WYECKYIO BEIUYMHY C JIPYTMMHU BEIMYMHAMH, BBIYUCIISATH
3HaYeHUe (HU3NYECKOU BEITUUHNHBI,

aHAM3UPOBaATh (PU3UYECKHE TPOIECCHl U SBIICHHUS, UCTIONB3Ys (PH3NUECKUE 3aKOHBI U MPUHIHUIBL: 3aKOH OMa, 3aKOHBI
MOCTICIOBATEIIbHOTO W IMapaJUIebHOTO COCIWHEHHST TPOBOTHHUKOB, 3akoH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIIUHN, 3aKOH MPSMOJMHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHHS CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa,
ypaBHeHHe DiHIITeWHA 11 HOTOAIPPEeKTa, 3aKOH COXPAHCHUS SHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH COXPaHCHHS
AIIEKTPUUYECKOTO 3aps/a, 3aKOH COXPAHEHUSI MACCOBOTO YHCIIa, MOCTYJIaThl bopa, 3aKOH pallnoakTUBHOTO paciaja, Mpu 3TOM
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pa3ianyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHWE M YCJIOBHS (TpaHMIbI, 00JIacTH)
MPUMEHUMOCTH;

OTIpeJIeNIATh HAlpaBJIeHUE BEKTOPa WHAYKIIMHM MarHUTHOTO TOJISl POBOJHMKA C TOKOM, CHIIBI AMIiepa u cuiibl JlopeH1a;

CTPOUTH M ONKCHIBATh N300paKeHUE, CO31aBAEMOE TUIOCKUM 3€pKaJioM, TOHKOM JIMH30M;

BBITIOJHATh KCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3MYECKUX SIBICHUI M TPOILIECCOB C HCIOIb30BAHHEM MPSMBIX U
KOCBEHHBIX HW3MEPEHHIl: Tpu 3TOM (POpMYIUpPOBaTH MpoOieMy/3aJady W THIOTE3y y4eOHOro SKCIIEpUMEHTa, coOupaTh
YCTaHOBKY U3 MPEJIOAKEHHOT0 000pyAOBaHNUsA, TIPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOIBI,

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIC M3MEpeHHs (PM3UYECKHX BEIUYMH, IIPU 3TOM BHIOMPATh ONTHMAJIBHBIN CIOCOO
M3MEPEHUS U UCII0JIb30BATh N3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEpEHUN;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYHMH C MCIOIH30BAaHUEM MPSMBIX U3MEPEHUN: IPU STOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBAThH PE3yJIbTATHI MOJYUYEHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUE TAOIUI] U TPaQHUKOB, AIaTh
BBIBO/JIbI 110 pE3yJbTaTaM UCCIIEJOBAHMS;

co0roAaTh NpaBuiia 6€30MacHOrO Tpy/ia MPHU MPOBEIECHUHU UCCIEI0OBAaHUI B paMKaX Y4eOHOTO SKCIIEPUMEHTA, Y4EOHO-
UCCIIEIOBATEIbCKOM U MPOEKTHON JAESITEIbHOCTH C HCIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOHCTB U J1a00OpaTOPHOTO
000pynOBaHUs;

pemath pacy€THBIE 3a/1a4M C SIBHO 33JJaHHOW (M3MYECKON MOJEIBIO, UCTIONB3Ysl (PU3HUecKne 3aKOHBI U MPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJOBHS 3aJayd BbIOMpPATh (U3NYECKYI0 MOJENb, BBIICHATh (PU3MUECKHE BEIUYHMHBI U (HOPMYIIBI,
HeoOXOoauMble Al €€ pelleHusi, MPOBOJUTH Pacu€Tbl M OLEHUBATh PEAJbHOCTh MOJYYEHHOrO 3Ha4YeHHs (pu3nueckoi
BEJIMYMHBI;

pelaTh Ka4eCTBEHHBIE 3aJaud: BHICTPAUBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IEMOYKY PACCYXKIACHHM C OTMOpPOW Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

UCIOJb30BaTh MpU pEHICHUH Y4YeOHBIX 3a/lad COBPEMEHHble HWH(OPMALMOHHBIE TEXHOJOTUU JJsl IOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM M TMPEACTABICHUS y4eOHOM M HAy4YHO-NOMYJSIpHON WHGOpMallMU, MOJYyYEHHOUW WH3
Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATU3UPOBATH MOTyIaeMyI0 HH(OPMAIIHIO;

OOBSICHATH TIPUHIIMIBI JCHCTBHS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPONCTB, pa3inyaTh yCIOBUS WX OE30MaCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;
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MIPUBOIUTH MTPUMEPHI BKIIATA POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKU, B O0BSICHEHUE MPOIIECCOB
OKpY>KaloIlero Mupa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TMOBCEAHEBHOM XU3HM i oOecrieueHuss Oe30MacHOCTU TMpHU
oOpalieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHEHUS 3/I0POBbs M COOJIIOJICHUSI HOPM 3KOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyMIe C BBIMOJHEHUEM Pa3IMYHBIX COINMUAIBHBIX DPOJCH, MIaHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO
pacnpeneniaTh OOS3aHHOCTH W TUJIAHUPOBATH NIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIlUSAX, aJIeKBATHO OIICHWBATh BKJIAT
Ka)KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMAaTPUBAEMOMN TTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa ¥ METOIbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' s Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5
fHeMatia https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Huramiia / https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnorexa [JOK
’ TEOPUHN https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBbI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOAMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
' AHIYKIUS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
OTHOCUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKH 6 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK

https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97¢

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:fg;;fg;gﬁimlcwc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
(]
JIE-H Tema ypoka Beero Kontposbubie IIpakTnueckue f{l:;:enuﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr
®du3nka — HayKa 0 IPUPOJIE.
1 Hayunblie MeT(})II[I)I HO?I,)H;HI/M 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

) (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE | bubmmnoreka HOK
JOBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE | bubmuoteka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoniHOe majeHne. Y CKopeHue | bubmmoreka [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBM>KeHHE MaTepuaabHOM TOYKH 10 1 bubnmorera LHOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
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[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

Kunernueckas OHEPIUia

8 Iannnes. I/IHepuvHanLHHe CUCTEMEI hitps:/m.cdsoo.ru/fl0c3bes
otcuera. [1epBslii 3akoH HproToHA
Macca tena. Cuia. Ilpunnun

9 cynepno3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK

. https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetnii 3akon HeroToHa niis bubnmnoreka HOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TsAroreHus. Cua

11 TspkecTH. [lepBas kocMudeckas bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
JBW)KCHUHU Tela B >KUAKOCTH HUJIH https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpaliareibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HMitynsc MaTepUallbHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

https://m.edsoo.ru/ff0c4502

39


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MatepHraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK

https://m.edsoo.ru/ff0c461a

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

bubnunoreka LIOK

https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«HMccnenoBanue cBsi3u pabOThI CHIIBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK

https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. bBpoyHOBCKOE JBUKEHUE.

Hudbdysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.

bu6nmorexa LIOK

https://m.edsoo.ru/ff0c4dc2
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Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEI

23

24

25

Macca monekyn. Konuuectso
BemectBa. [locTtostnHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. [llkana Temneparyp
Lenscus

HUneanpuserii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4fde

26

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knanelipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGopaTopHnas pabota
«HMccnenoBanue 3aBUCUMOCTH
MEX]y TTapaMeTpaMu COCTOSTHUS
pa3pexKEeHHOro ra3a

W3onpoueccsl B M€aIbHOM ra3e U
uX rpapuyuecKoe mpecTaBIeHue

bubmmoreka IIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KommdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJICATBHOTO
rasa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tenonepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36
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VY nenbHas TEIUI0OEMKOCTE BEIIECTBA.

KonndecTBO TEIIIOTHI Ipu

bubnunorexa LIOK

32
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5¢36
poriecc

1 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6muoteka [JOK
€ro IpMMEHEHHE K U30IIporeccam https://m.edsoo.ru/ff0cSefc
HeobOpaTtumocTs mporieccoB B

34 apupoje. Bropoi 3akoH bubnmorexa LIOK

pHpoZe. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH

15 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MAaIlIMHEI https://m.edsoo.ru/ff0c600a

36 Huki Kapno u ero KIIJ{

37 DKOJIOTMYECKUE TTPOOIEMBI
TEIJIOOHEPTETUKU
O06001aroIi YPOK

38 «MOJ‘II:K JII; Hazllrzbmnka OcHOBBI bubamorexa LOK

yp ’ https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI)
KonTponbHas pabora no teme
39 «MonekynsipHast puzuka. OCHOBBI bubmorexa HHOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs ¥ OTHOCHUTEIbHAS

41 BJIQKHOCTH Bo3ayxa. HacheIeHHbIHI bubnnorexa [IOK

AyXa. B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucranmnueckue u
42 aMopg)HHe Tela I?AxHI/ISO onus bubmmorexa TIOK
p ) P https://m.edsoo.ru/ff0c65f0

CBOICTB KpuCTaJlJIOB. }KI/I,[[KI/IC
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Kkpuctajibl. CoBpeMEHHbIE

MaTepHuabl
[InaBnenue u KpucrauM3anus.
43 VY nenpHas TEILIOTA IIABJIEHUS bubnmorexa LHOK
A ' https://m.edsoo.ru/ff0c6708
CybOnumarust
bub6nmoreka IIOK
44 VpaBHeHHE TEILIOBOTO OajaHca
p https://m.edsoo.ru/ff0c6820
DneKTpu3zanus Tei. JNeKTPUIECKUn
45 3apsa. JIBa BUIa SJIEKTPUICCKHUX bubmorexa HOK
PAL p https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOOHUKHU, TUIIEKTPUKH U
46 n(];)n MPOBOJHUKH 3a1ff))H bubnnorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS AJIEKTPUUECKOTO 3apsia
BsaumonelicTBue 3apsiioB. 3aKoH
47 Kynona. ToueuHsri 1;JIeKT MYECKUH bubmorexa HOK
YIOHa. P hitps://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB IEKTPUIECKOTO
43 nosist. [IpuHIMn cynepnosunun bubmmnoreka HOK
JJIEKTPUYECKUX TOJIeH. JInHmn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmorexa HOK
' ’ https://m.edsoo.ru/ff0c6£f00
[IOTEHINAIIOB
ITpoBOIHUKHN U JUIIEKTPUKHA B
50 3J'IpeKT OCTATUYECKOM nolle bubmorexa LHOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 Onexktpoémkoctb. Konnmencarop 1

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
armapara, CTpyMHOr0 IIpHHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3azeMIIeHHE SIIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
paborta «M3yueHnue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne D/1C ncrounuka Toka u
€r0 BHYTPEHHETO COTIPOTHBIICHUS

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7410

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0
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PesepBHbIil ypok. KoHTpoabHas
pabora 1o Teme "DIeKTpoIuHaMHUKa"
/ Beepoccuiickas mpoBepoOvHast
pabora

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

60

O06o0mmarmui ypox
«ONeKTpoANHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHask IPOBOAUMOCTD
TBEP/IBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAJJIOB OT
temrneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITY4YKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAas IPOBOAUMOCTb.
CaolicTBa p—n-nepexoja.
[TomynpoBOIHUKOBBIE TPHOOPHI
DNEKTPUYECKUH TOK B pPacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DnexTponauns3

DIIeKTPUUECKHI TOK B Ta3ax.
CaMOCTOSTENBHBIN U
HECAMOCTOSITENIbHBIN pa3psil.
Monnus. I1ma3ma

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c82ba

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

66

DnekTpuueckue npuOopsl U
YCTPOMCTBA U X MPAKTUYECKOE

but6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc
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npuMmeHnenue. [IpaBuia TeXHUKH
0€e30I1aCHOCTH

KonTtponbHast pabora o Teme
«Onektpocraruka. [TocTosHHBIN

bu6nmoreka [IOK

67 ANEKTpUYECKU TOK. TOoKH B ! https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEeIax»
68 PesepBHbIil ypok. O600mIarommit | bubnmnoreka HOK
ypok o TeMam 10 kimacca https://m.edsoo.ru/ff0c8f6¢c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[TocTOsIHHBIE MArHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

bu6mmoreka [IOK
3 MarHUTHOTO T0JIS KaTyILIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha
5 JBHKYIIYIOCS 3apSKEHHYIO ) bubnnorexka [JOK

yactuily. Cuna Jlopenia. Pabora
cusl JlopeHna

https://m.edsoo.ru/ff0c9df4
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DJNIeKTpOMarHuTHasE MHYKIIUS.
IToTok BeKTOpa MarHUTHOM

6 uaaykiuu. 2J1C nHaykiuu. 3akoH 1
3JICKTPOMArHUTHOW WHIYKITUN
®dapanes
JlaboparopHas pabota

7 «HccnenoBanue sIBJICHUS 1 1
3JICKTPOMArHUTHOW WHTYKITAW

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTSB. fBIEHUE
camounaykiuu. J/C

8 CaMOMHIYKLUH. DHEPrHs 1 bu6nnorexa [IOK

https://m.edsoo.ru/ff0ca600

MAarauTHOI'O ITOJIA KaTyIIKH C TOKOM.
SJIGKTpOMaFHI/ITHOC I10JIC

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIIEKTPOMArHHUTHI,

9 1
AIEKTPOABUTATENb, YCKOPUTEIN
3JIeMEHTapHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
O0o0marommii ypok «MarauTaoe
10 mosie. DIEKT OI\ZIEII)FHI/ITHaSI 1 Brommozexa [OK
’ p https://m.edsoo.ru/ff0cab82
WHIYKIIASD)
KonTposabHas pabora no teme
bubmuorexa [JOK
11 «MarguTHoe 1I0J1€. 1 1
https://m.edsoo.ru/ff0cad58
ONeKTPOMAarHUTHAS] WHYKITHS
CB00OOIHBIE MEXAHUYECKHE
bubmuorexa [JOK
12 KoneOanus. ['apMoHUYeCcKre 1

https://m.edsoo.ru/ff0caf06

Kosie0aHus. YpaBHEHUE
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TapMOHUYECKHX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTHU
neproja MajbIX KoJIeOaHHid rpy3a Ha
HHUTHU OT AJIMHBI HUTU U MAaCChI
rpy3a»

14

KonebarenbHbIil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
KoJieOaTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B UACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BeIHyX1eHHbIE
MEXaHUYECKUE KoJIeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KoeOaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[IepeMeHHBIH TOK.
CuHycou1anbHbIN epEeMEHHBIN TOK.
MoniHoCTh IEPEMEHHOT0 TOKA.
AMIUTATYTHOE U JIEHCTBYIOIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSIKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34
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18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IIEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

bubmuorexa [JOK

https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
ANEKTPOIHEPIUU B MOBCEAHEBHOM
KHU3HU

21

MexaHn4yecKue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.
CxopocTb pacnpocTpaHEHUs U
JIvHA BoJIHbL. [lonepeyunsie u
MPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ccas54

22

23

24

3Byk. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

ONEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpoCTh. [Ikaia
ANIEKTPOMATrHUTHBIX BOJIH

HpI/IHI_II/IHH paanuoCBA3U U
TeaeBuaeHus. Pa3Burue CpCACTB
cBs3U. Paguonokamus

bu6nmoreka [JOK

https://m.edsoo.ru/ff0cccOc

bu6nmoreka [JOK

https://m.edsoo.ru/ff0ccfe0

25

Kontponbnas pabora «Konebanus u
BOJTHBI»

bu6mmorexa [IOK

https://m.edsoo.ru/ff0cc61f8
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[IpsimonurHENHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuorexa [JOK

26 .
Todeunslii HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus csera. [loctpoeHue bubmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonnoe
73 BHYTPEHHEE OTPAKEHUE. bubnuoreka [IOK
[IpenenbHbIi yroa noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlaGopaTtopHas paborta «3mepeHue bu6mmoreka [IOK
[10Ka3arelis IPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o00pakeHui
30 B uH3e. PopMyJsia TOHKOM JIMH3BI bubmmorexa [OK
F TPy ' https://m.edsoo.ru/ff0cddle
VBenuueHue T1MH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
M300paXKEHUI B TUH3AX)
Hucniepcust cBera. ClosKHBIN COCTaB
1 6enoro csera. L{Bet. JJabopaTopHas
pabora «Habmronenue aucnepcun
CBETa»
13 UnTepdepenmus crera. Audpaxius bubnuorexa [IOK
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnorexka [JOK

HOJIHpI/ISaI_II/ISI CBCTa

https://m.edsoo.ru/ff0cf02e
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OnTuueckue mpuOOPHI U yCTPOUCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
IIPUMEHEHUS
['panu1el npuMeHUMOCTH
36 KJIACCUYECKOW MEXaHUKH. bubnmoreka [JOK
[TocTynartel cienuanbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE bubmmorexa [TOK
https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprusi U UMITYJIbC
18 peNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAaCCBhI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI crIeIIMaTBHON TEOPUHU bubnmorexa LIOK
https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIbHOCTH
40 ®otonsl. opmyia [1nanka. bubnnorexka [JOK
OHeprus ¥ uMILysbc GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE BuGmrorexa LOK
41 porosdppexra. Omprrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 SﬁHmTegﬂa )IH(IS)[(I)(l)OTOS(b(;@)eKTa. Buommorexa LHOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
HaBnenue cera. OnwiTh [1. H.
43 Jlebenera. Xumuueckoe JeiicTBHE bubmmorexa [TOK

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHudeckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

44
dboTo31eMeHT, GOTOATIUHK,
coJiHe4Has OaTapesi, CBETOIUO/T

45 Pemenue 3aga4 mo teme « 3J€MEHTBI bubmuorexa [JOK
KBaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pesepdopna o paccesiauio o bubmmorexa [TOK

peop P https://m.edsoo.ru/ff0d091a
yactull. [lmanerapuas moaens atoma
bubmuorexa [JOK
47 ITocrynatel bopa
4 P https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GOTOHOB

43 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoins. KopnyckynspHo- bubnuoreka [IOK
BOJTHOBOM yanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
OIIPENIEIICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaauoaKTUBHOTO U3TyUEHHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydyeHus. Bausaue

pPaaAOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBbI
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OTKpeITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnajn. 'amma-u3inydenue

bubmuorexa [JOK

https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHbie peakuuu. A nepHblid
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE ACIIEKThI IAEPHOMN
SHEPreTUKHU

bubmuoreka [JOK

https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHbIe YacTullbl. OTKPBITHE
No3uTpoHa. MEeTOo bl HAOIIOICHUS U
PErUCTpalvy FIEeMEHTAPHBIX
yactull. Kpyrislii cron
«DynaameHTaIbHbIC
B3auMojeiicTeus. EquHcTBO
(bu3nYeCcKOil KapTUHBI MUPa»

DTanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HaYeHHE aCTpOHOMUU. Buj
3BE3qHOTO Heba. Co3Be3usl, IpKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrxenre. CojIHEYHasI cucTeMa

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosHua 1 3BE371

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d0e38

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
MOCJIEN0BATEIBbHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMEHHbIE
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MPEICTABJICHUS O IPOUCXOXKICHUH U
sposronuu CoJIHIA U 3BE3 ]

58

Mineunsiii [Iyte — Hama
lNanaktuka. [lonoxxenue u nBUKEHNE
Counnua B INanakrtuke. ['anakTuky.
UYéEpHble AbIPHI B sIpax rajJakTHK

59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepemiennsie mpo6ieMsl
aACTPOHOMHUHU

KonTponbhas pabota «dneMeHTb
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Pois ¢pusnku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIMATIbHOM 1
ATUYECKOHN cdepax AeaTeTbHOCTH
yeJloBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06maromuii ypok. Posb
¢buznyeckoit Teopun B
(bopMUPOBaHUHU MIPENICTABICHUN O
buznyecKoil kKapTuHe MUpa

55




65

66

O6o6mmarmuii ypok. Mecto
(Gu3n4ecKoil KapTHUHBI MUpPA B
00111eM psAly COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
IIPEJICTaBICHUN O IPUPOAE
PesepBHbIi ypok. MarautHoe 1nose.
DNEKTPOMAarHuTHAsE UHIYKIUS

67

68

PesepBubriit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCUTEJIBHOCTH

Pesepnblit ypok. KBantoBas ¢uzuka.

OJeMeHTBl aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bubmuorexa [JOK

https://m.edsoo.ru/ff0d1784
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA30OBATEJIbHOM

ITPOI'PAMMBI
10 KJTACC

Kon
NMpoBepsieMoro
pe3yJbTara

10.1

10.2

IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI POrPaMMbl CpeIHEro
0011ero oopa3oBaHus

JleMOHCTpHUpOBaTh HA MPUMEPAX POIb U MECTO (PU3UKH B (POPMUPOBAHUN COBPEMEHHON HAYYHOW KapTHUHBI MUpA, B

Pa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IIPAKTUYECKOHN ACSATEINBHOCTH JII0IEN

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJEINE: MaTepuaibHas TOUKa, HHepIUalIbHAas CUCTEMa
otcuéTa, aOCOOTHO TBEPIOE TEJIO0, UACATBHBIN Ia3; MOJCIN CTPOSHUS Ta30B, KUIAKOCTCH U TBEPABIX TEJ, TOUCUHBIH

AIIEKTPUYECKUH 3apsi]l — IPU pelIeHUH (PU3NUECKUX 3aau

10.3

10.4

Pacno3naBate ¢uzuyeckue sBiIeHUs (MPOLECCH) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXAHHMKH, MOJICKYJISIPHO -
KMHETUYECKOH TEOpUH CTPOCHMsS BEIIeCTBAa U  JJIEKTPOJAMHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE ABM)KEHUE, CBOOOAHOE MajJieHHue Tell, ABM)KEHUE MO0 OKPY>KHOCTH, UHEPILMs, B3aUMO/IEHCTBUE TeT;
nuhdysus, 6GpOyHOBCKOE IBUKEHUE, CTPOEHUE KUJKOCTEN U TBEPABIX TN, U3BMEHEHHE 00bEMa Tell IPU HarpEBaHUU
(oxJnaxxaeHuun), TEIIOBOE paBHOBECHE, MCIAapeHHe, KOHJEHCAllus, IUIaBJICHUE, KPUCTAIU3ALMS, KUIIEHUE,
BJIQXXHOCTh BO3/1yXa, MOBBILIEHWE AABIEHUS ra3a IPU €ro HAarpeBaHMM B 3aKPBITOM COCYHE, CBS3b MEXKIY

napaMeTpamMu COCTOSAHUA I'a3a B U30IIPOLCCCAX; SJICKTpU3alHsd TCII, B3aHMOJICHICTBHE 3apgaa0B

OmnucelBaTh MEXaHHYECKOE ABWIKCHUC, HCIIOJIb3Yys (1)1/1314%01(1/16 BCJIMYHHBI: KOOpJAWHATA, MYyTb, MNECPEMCIICHUC,
CKOpPOCTb, YCKOPCHHC, MacCCa TCJjia, CHJId, HUMITYJILC TCJId, KHHCTHYCCKAA OSHEPTHA, MNOTCHUOHUAJIbHAA DSHCEPIUs,
MEXaHUYCCKaA pa60Ta, MCXaHUYCCKasds MOIIMHOCTb, IpPH OINHCAHHWU IPaBUJIBHO TPAKTOBATH (1)I/ISI/ILI€CKI/II7I CMBICJI
HCIIOJIB3YEMBIX BCJIMYHUH, UX 0003HAYECHUS U CAWMHNIbI, HAXOJAHUTDH (1)OpMy.TIBI, CBA3BIBAIOIIUE JAaHHYIO (1)I/I3I/I"IGCKYIO

BCJIIMYUHY C APYTUMH BCINYNHAMU
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10.5

OnuceiBaTh M3yYEHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHMS, HCIOIb3YS (PU3NUECKHE BETHMUYUHBI:
JlaBJICHME Tras3a, TeMmIeparypa, CpedHssl KHUHETHYECKas »JHEpPrusi XaoTHYECKOIO0 JBWKECHHS MOJIEKYII,
CpeIHEKBaJIpaTH4HAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS dHEprus, padbora raza, ko3phuuueHt
MOJIE3HOTO JICHCTBHUS TEIUIOBOTO JIBUTATENs; MPU ONHCAHMM TPABUIBHO TPAKTOBAaTh (PU3UUYECKHIA CMBICH
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYCHUS M €AMHHUILIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO

BCIIMYUHY C APYTUMH BEIINYHHAM

10.6

10.7

OnuceiBaTh M3YUYEHHBIE SJEKTPUUYECKUE CBOMCTBA BEIECTBA W JJIEKTPUUECKHUE SIBJICHUS (IMPOLECCHI), MUCIOJIb3YsI
buznyecKkue BEIUUUHBI: 3JEKTPUUYECKUM 3apsll, dJEKTPHUUECKOe MoJie, HANpsKEHHOCTh MOJIs, MOTEHLKAN, Pa3HOCTh
MOTEHIIMAJIOB; PU OMKUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKUI CMBICI HCIIOIb3yEeMbIX BETMYHH, UX 0003HAUCHUS

" CIUHHILBI; YKa3bIBATh q)OpMyJ'H)I, CBA3BIBAOIINC JAHHYIO (1)H31/I‘~ICCKyIO BCJIIMYUHY C APYTUMH BECINYNHAMU

AHATM3UPOBATh PUINYECKUE MPOIIECCHI U SABIICHUS, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U IPUHIIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, I, II u 11 3akonbr HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPIHH, 3aKOH COXPAHCHHS MUMITYJIbCA,
MPUHLIUI CYyNEPHO3ULIMHU CUJI, IPUHIIUIT PABHOIIPABHS HHEPUUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KMHETUYECKYIO
TEOPHIO CTPOEHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBSA3b CPEAHEN KHHETUYECKOM SHEPTUH TEIJIOBOT0 IBUKEHHUS MOJIEKY T
¢ abCONIIOTHON TeMIEepaTypoil, MEepPBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHMS 3JIEKTPUUECKOIo 3apsija, 3aKOH
KynoHna; npu 3TOM pasnuuarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaT€MaTHYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIBl, 06J1ACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHbBIE IPUHILIMIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOMICTB; pa3nnyarh yCIOBUS HUX

0e30IMacHOTO UCIIOJIB30BaHUS B MMOBCEAHEBHOM JKU3HU

10.9

10.10

BBINONHATE 3KCHEPUMEHTHI TI0 MCCIEA0BAHNUIO (DU3MUECKUX SIBICHUN M MPOLECCOB C HCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEpEHUH; mpu 3ToM (OpMYIHpOBaTh MpobiieMy (3ajauy) W THUIOTE3Y Y4eOHOTO 3KCIEepHMEHTa,

CO6I/IpaTB YCTAHOBKY U3 NMPCAJIOKCHHOT'O o60py11013aH1/151, MIPpOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTL BBIBO/JbI

OCYU.[GCTBJ'ISITB MMPAMBIC 1 KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHNH, IIPpHU 3TOM BBIGI/IpaTB ONTUMAJILHBIN CITOCO0

HU3MCPCHUA U UCIIOJIB30BATH U3BCCTHBIC METOABI OLICHKHU HOT’pGIHHOCT@fI HSMGpGHHﬁ
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10.11

10.12

10.13

HccnenoBaTh 3aBUCUMOCTH MEXIy (GU3NYSCKUMU BEIHMUYMHAMHU C UCTOJIB30BAHUEM MPSIMBIX U3MEPEHUI; MPH ITOM
KOHCTPYUPOBAaTh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOTYYCHHONW 3aBUCUMOCTH (U3NYECKUX BEIUYUH B BUJEC

Ta6J'II/II_[ n l"pa(bI/IKOB, ACJ1aTh BBIBOJEI I10 PE3YJIbTaTaM UCCICIOBAaHNA

Cobumoiate mpaBuiia 0€30MaCHOTO TpyJAa IMpH IMPOBEIECHUU HUCCIEJOBAHUM B paMKax Y4eOHOIro 3KCIEPHUMEHTa,
y4eOHO-UCCIIEeIOBATEIbCKOM M IMPOEKTHOM JIEATEJBbHOCTH C MCIOJIb30BAaHHUEM HW3MEPUTENbHBIX YCTPOHUCTB U

71a00paTOPHOTO 000PYAOBAHHUS

Pemate pacu€THble 3aJa4u € IBHO 3a/JaHHONW (M3MYECKOM MOJIENBIO, HCIONB3YS (PU3NUECKHIE 3aKOHBI U IIPHHIIHIIBI;, HA
OCHOBE aHajM3a yCJOBHUS 3aJla4ud BBHIOMPATh (PU3MUYECKYIO MOEIb, BBIACIATh (PU3NUECKHE BEITMYMHBI U (POPMYIIBI,
HEOOXOIMMBIE ISl €€ pelIeHHs, TPOBOIUTH PACUETHI U OICHUBATH PEATbHOCTH MOJTYYSHHOTO 3HAUCHHS (PH3UIECKON

BCJINMYHMHBI

10.14

10.15

10.16

Pemath kauecTBEHHbIE 33/1a4U: BHICTPAUBATh JIOTMUYECKH HEMPOTHBOPEUUBYIO IEMOUYKY PACCYKIECHUHN C OMOpO Ha
M3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHUS

Hcnonp30BaTh MpH pelIeHWH YueOHBIX 3aJady COBpEMEHHbIe HWH(GOPMAlMOHHBIE TEXHOJOTUU JUIsl TIOHMCKa,
CTPYKTYpUPOBaHHUSI, UHTEPIIPETALIUN U MPEACTABICHUS YUeOHON U HAYYHO-MIOMYJISPHON MH(DOpMALMK, TOTy4YEeHHON

N3 pas3INYHbIX HCTOUHHUKOB, KPUTHYCCKU aHAJIU3UPOBATH IMMOJTYyYaCMYIO I/IH(bOpMaHI/IIO

[IpuBonuTh TpUMEpHl BKJIAJa POCCUWCKHX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE

MPOLECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBaTh TeopeTHdeckue 3HaHUS MO (U3MKE B MOBCEIHEBHOM KM3HM JUIsl oOecrieueHus 0e30MacHOCTH MpHU
oOpaileHun ¢ npubopaMu M TEXHUYECKUMHU YCTPOICTBaMH, JJIi COXPAaHEHHUS 370pPOBbS U COONIIOIEHUS HOPM

3KOJIOTUYECKOT0 MOBEJICHUS B OKpYXKalolIeH cpeie

10.18

PabGorats B rpyrme ¢ BBITOJHEHUEM PA3IMYHBIX COIMATBHBIX POJIEH, MJIAHUPOBATH PA0OTY TPYIIIHI, PAlIMOHAIBHO
pacnpenensTh 00s3aHHOCTH W TUIAHUPOBATH JAESITENIBHOCTh B HECTAHAAPTHBIX CUTYAllUSX, aJIeKBAaTHO OIEHHUBATH

BKJIaJ] KaKA0TI'0 U3 YUYACTHUKOB I'pYHIIbI B PCHICHUC paCCManHBaCMOﬁ Hp06JICMBI
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11 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro
0011ero o6pa3oBaHus

11.1

11.2

11.3

JleMoHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUH COBPEMEHHOI HAyYHON KapTHHBI MUPA, B
pa3BUTHUU COBPEMEHHOI TEXHUKH U TEXHOJIOTHM, B IPAKTHUYECKOM JAESTENbHOCTHU JIFOJIEH, IIEJIOCTHOCTh U €JUHCTBO

¢du3nvecKoil KapTHHBI MUpa

YuuTHIBaThH T'paHULIbI IPUMCHCHUA U3YUYCHHBIX CbI/I?»I/I‘leCKI/IX MOHeHeﬁI TOYECYHBIN BHGKTpI/I‘leCKI/Iﬁ 3apsai, AACpHas

MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO sI/Ipa MPH PeIIeHNH (U3NIECKUX 3a/1a9

PacriosnaBath (¢u3nueckue sBiIeHUs (TpoLEcChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB JIICKTPOJUHAMHUKH M
KBAHTOBOM (1)I/I3I/IKI/II QJICKTPUYECKasd IMMPOBOAUMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUYCCKOC, MAHUTHOC HeﬁCTBHH TOKa,
B3aHMOHCﬁCTBHe MAarHuToB, 3JICKTPOMAarouTHad MHAYKIUA, IIGI;'ICTBI/IC MAaravMTHOIO IoJid Ha NPOBOJHHUK C TOKOM U
JBIDKYIIMACS 3apsif, SJIEKTPOMArHUTHBIE KOJEOAHWS W BOJHBI, NPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpa)keHHEe, TMpeloMJIeHHe, UHTepdepeHuus, Audpakuus U MONIpu3alusg CBeTa, JUCIEPCHS  CBETa,
¢dorornexkrpuyeckuilt 3pdext (porodddexT), cBeToBOE NaBiICHHE, BOSHUKHOBEHHE JMHEWYATOro CIEKTpa aroma

BOAOpPOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PaIMOAKTHBHOCTD

11.4

OnuceiBaTh H3Y4YEHHBIE CBOMCTBAa BeELIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE, DIEKTPHUUYECKYIO
IPOBOJIUMOCTb PA3JIMYHBIX CPENl) U DJIEKTPOMArHUTHBIE SBJIEHHUS (IIPOLECCHI), UCTIONB3YS (PU3MUECKUE BEITUUYHHBI:
NIEKTPUYECKUIN 3apsAll, Cuja TOKa, JJIEKTPUYECKOE HAINPSIKEHHE, DIIEKTPUYECKOE CONPOTHUBIIEHUE, Pa3HOCTb
norenuuanos, J/IC, pabora Toka, MHAYKLHS MarHUTHOTO Mouis, cuia Amnepa, cuia JlopeHua, HHIyKTUBHOCTb
KaTyILIKH, SHEPTHsI AJIEKTPUYECKOT0 1 MArHUTHOTO IOJIEH, IEPHO/J] U YacTOTa KoJiebaHUi B KojebaTeIbHOM KOHTYPE,
3apsa UM CWJa TOKa B Ipollecce TapMOHMYECKUX 3JIEKTPOMArHUTHBIX KojeOaHMi, (OKYCHOE pacCTOSHUE WU

ONTHYCCKAad CHJIa JIMH3bI; IPU ONNMCAHWUU MIPABUIIBHO TPAKTOBATH (I)I/I3I/I‘-IGCKI/II\/'I CMBICJI UCITIOJIB3YCEMbBIX BCIUYHH, UX
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0003HAuCHHsI M EIMHHUIBL, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYMHY C JIPYTUMH

BCJIIMYNHaAMU

11.5

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBLIC ABJICHUA MW MPOLCCCHI, HCIIOJIb3Ys (1)I/I3I/I‘I€CKI/IC BCIIMYUHBI: CKOPOCTH
OJICKTPOMArduTHBIX BOJIH, AJIKMHA BOJIHBI M 4aCTOTa CBE€TA, DHCPIrus U HUMITYJIBC (bOTOHa, Inepuoa moJaypaciaaa,
OHCPrusa CBA3HM ATOMHBIX AJACP, IPU OINMCAHUKU IIPaBUJIBbHO TPAKTOBATH @HSHQCCKHﬁ CMBICJI HCIIOJIb3YyCMbIX
BCJIIMYHUH, UX 0003HaUYECHUS U CAWHHIIBI; YKAa3bIBaTb (bOpMy.HBI, CBA3BIBAIOIINC JAHHYIO (bHSI/I‘IeCKYIO BCIIMYUHY C

APYTUMH BCIIMYUHAMUA, BBIYHUCIIATH 3HAYCHUC (1)I/I3I/I‘I€CKOI>'I BCINYHUHBI

11.6

11.7

11.8

AHanM3upoBaTh (U3MUECKUE MPOLECCH M SBJICHHS, MCIONB3Ysl (PU3UYECKHEe 3aKOHBI W MPUHIMIBL: 3aKkoH Oma,
3aKOHbBI IIOCJIEI0BATENbHOIO U MapajuIeIbHOTO COEAMHEHMsI NPOBOJHUKOB, 3akoH Jlxoyns — JleHua, 3akoH
3JIEKTPOMAarHUTHOM MHAYKIINH, 3aKOH IPSIMOJIMHENHOTO pacClpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI
MpeNOMIICHUSI CBETa, ypaBHeHUe DiHIITelHa 171 PoTodPdexTa, 3aKOH COXpaHEHUSI YIHEPTUH, 3aKOH COXpPaHEHUs
UMITyJIbCa, 3aKOH COXPaHEHUs AIEKTPUUECKOTro 3apsija, 3aKOH COXpaHEHHs MacCOBOro yucia, nocrynarsl bopa,
3aKOH PaJMOaKTUBHOTO PAclaia; Py 3TOM Pa3InyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTEMaTHIECKOe

BBIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OnpenensaTs HalpaBJICHUE BEKTOpPAa MHIYKIUU MArHUTHOTO IIOJIS NMPOBOJHHMKA C TOKOM, CHJIBI AMIlEpa U CHJIbI
Jlopenna

CTpOI/ITB " OIIUChIBATH I/I306pa)KeHI/Ie, CO31aBacMOC IMIOCKUM 3CPKAJIIOM, TOHKOH JTMH30H

11.9

11.10

BBINONHATE 3KCIEPUMEHTHI IO UCCIEIOBAaHUIO (PU3MUYECKUX SBICHUH M MPOLIECCOB C UCIOIb30BAHUEM IMPSIMBIX U
KOCBEHHBIX M3MEpEeHMH; MpH 3TOM (OpMYIHpOBaTh MpodiieMy (3a1ady) M THIIOTE3y Y4eOHOIro HKCIEepUMEHTa,

coOuparh yCTaHOBKY U3 MIPENJIOKEHHOTO0 000PYI0BaHUS, TPOBOAUTH OIBIT U (POPMYJINPOBATH BBHIBOJIBI

OCYH_IGCTBJ'I}ITB MMPAMBIC 1 KOCBCHHBIC U3MCPCHUS (I)I/I3I/ILICCKI/IX BCJIMYUH; IIPU 5TOM BLI6I/IpaTB ONTUMAJIBHBIHA CIIOCO0

HU3MCPCHUA U UCIIOJIB30BATH U3BCCTHBIC METOABI OLICHKHU HOT’pGIHHOCT@fI I/ISMGpCHI/Iﬁ

61



11.11

11.12

11.13

HccnemoBaTh 3aBUCMMOCTH  (PM3UYECKMX BEJIMYMH C UCHOJIB30BAaHUEM TIPSIMBIX H3MEPEHUH; TPH STOM
KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJIE

Ta6J'II/II_[ n l"pa(bI/IKOB, ACJ1aTh BBIBOJEI I10 PE3YJIbTaTaM UCCICIOBAaHNA

Cob6mronaTs nmpaBuia 6€30MacHOTO TPyJAa MpU MPOBEACHUU UCCIEAOBAaHUN B paMKaxX y4eOHOr0o 3KCIEPUMEHTA,
y4eOHO-UCCIeA0BATENbCKOH U MPOEKTHOM JAESITENIbHOCTH C HMCHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB H

1a60paTopHOro 000pyaOBaHUS

Pemate pacuéTHble 3a1a4M ¢ BHO 3a/laHHON (U3NYECKOM MOIENbIO, UCIIOb3Ysl (PU3MUECKHE 3aKOHBI U IIPUHIIMIIBI;
Ha OCHOBE aHaJIN3a YCIIOBHS 3374yl BEIOMPATh (PU3MYECKYIO0 MOJIEIb, BBIIEIATH (PU3HUECKUE BETUIHHBI U (POPMYIIBL,
HEOOXOIUMBIE JUIsI €€ PEeIICHHS, TIPOBOANTH PACUETHl M OLIEHUBATh PEATHbHOCTh MOJTYYSHHOTO 3HAYCHUS (PU3HUECKON

BCJINMYHMHBI

11.14

11.15

11.16

PemaTe kauecTBEHHBIE 3a/1a4: BBICTPAUBAThH JIOTUYECKH HEPOTUBOPEUUBYIO LIETIOUYKY PACCYKIECHUN C OMOPOM Ha
M3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHUS

Hcnonp30BaTh MpH peHIeHHH YYEOHBIX 3aJa4 COBpPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTMHU [UIsl TIOMCKA,
CTPYKTYpUPOBaHHUSI, UHTEPIIPETALIUU U MIPEACTABICHUS Y4eOHOM U HAyYHO-TIOMYJISIPHON HH(DOpMAaIiK, TTOTy4YeHHON
U3 pa3IMYHbIX UCTOYHUKOB; KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HHPOPMALIHIO

OOBSACHATH NPUHIMIIBI IEHCTBUS MAlIH, TPUOOPOB U TEXHUUECKUX YCTPOICTB; pa3inyaTh yCIOBUSA UX 0€30I1aCHOTO

HCIIOJIBb30BaHUs B HOBCGI[HCBHOﬁ KU3HU

11.17

[IpuBonTH mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOECKHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE HAyKU, B OOBSICHEHHE

MPOLECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBaTh TeopeTHyecKue 3HAHUA MO (PU3MKE B MOBCEJHEBHOM >KU3HM AJIs oOecrieueHus] Oe30MacHOCTH Ipu
oOpailleHun ¢ npubopamMM U TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAaHEHHUsS 3JI0pPOBbS U COOJIIOJIEHUS HOPM

HKOJIOTUYECKOTO MOBEJICHUS B OKpYKaloLIeH cpejie
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11.19

Pabotaths B rpynme ¢ BBINOJHEHUEM PA3IMYHBIX COLHAIBHBIX POJIEH, IUIAHUPOBATh pabOTy TPYMIIbI, PallOHAIBHO
pacnpenensaTh 00s3aHHOCTH U IIJIAHUPOBATH JEATEIbHOCTh B HECTAHIAPTHBIX CUTYaLUsAX, a[IeKBAaTHO OLICHUBATh BKJIA/l

Ka)X/I0T0 U3 YYAaCTHUKOB TPYIIIBHI B PELICHUE pacCMaTPUBAEMOI IPOOIIEMBI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
Kon
Koa nposepsieMoro 3j1emeHTa IIpoBepsiemble 31eMEHTHI COAePKAHUA
paszea
OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A
. ®usuka — Hayka o npupoze. Hayunble MeTOAbpl O3HAHUS OKpyXkarouiero mMupa. Poib
' 9KCHEPUMEHTA ¥ TEOPUH B IIPOIECcCe MO3HAHUS NMPUPOJIbl. DKCIIEPUMEHT B (PU3UKE
1 MopenupoBanue ¢pU3NUeCKUX sABICHUN U npoueccoB. Hayunsle runoressl. Pusnyeckue
- 3aKOHBI W TEOpHH. ['paHMIBI TNPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [lpuHIHmI
' coorBercTBUs. Posib u MecTo (hu3uku B HGOpMUPOBAHMM COBPEMEHHOM HayYHON KapTUHBI
MHpa, B IPAKTUUYECKON AESITEIbHOCTHU JIOAEH
2 MEXAHHUKA
#i#HPari#KMHEMATHUKA
1 Mexannueckoe ABukeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo JBHKeHus. Cucrema
o orcuéra. Tpaekropus
2.1
[lepemenienue, ckopocTh (CpedHsii CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHE
2.1.2 MaTEpUaJIbHOM TOUYKHM, HMX TPOEKLUUM HA OCH CHUCTEMBl KoopauHar. CroxeHue
IIEpEMENICHUH U CIIOKEHUE CKOPOCTEN
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PaBHOMEpHOE U paBHOYCKOpEHHOE MpsiMoNinHEitHOe nBuxkeHue. [ paduku 3aBUCUMOCTH

2.1.3 KOOpJUHAT, CKOPOCTH, YCKODEHMs, IIyTH M IEPEMELICHUS MAaTepPUAIbHOM TOYKH OT
BpEMEHU
2.1.4 CBobOoaHOe najzieHne. Y CKopeHrne CBOOOHOTO MaIeHUs
KpuBonnHeliHOe [BHXKEHHE. PaBHOMEpHOE JABMKEHUE MATEpUAIBHOM TOYKH 10
2.1.5 OKpPYXHOCTH. YTJIOBass CKOpPOCTh, JIMHEHHas ckopocthb. Ilepron wu  yactora.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE
16 TexHuyeckue ycTpoOHCTBA: CHUAOMETD, IBUKCHHME CHApSIOB, LEMHBIE U PEMEHHBIC
o neperayu
[Ipaktuueckue pabotel. M3mepenne MrHoBeHHOM ckopoctu. VccnenoBanue
COOTHOILUEHUS MEXIy MYTSMH, IPOHICHHBIMU TEJIOM 3a IOCIEAOBATEIbHBIE PaBHBIC
2.1.7 IIPOMEXYTKH BPEMEHM IMPU PAaBHOYCKOPEHHOM JBMIKEHHM C HadaJbHOW CKOPOCTHIO,
paBHO Hyt0. M3ydyeHne nBU)KEHUS IIapUKa B BA3KOH KUIAKOCTH. M3ydeHune nBHKeHUS
TeNa, OpPOIIEHHOT0 TOPU30HTAIBHO
##Part## IUHAMUKA
221 IIpuanun orHocutensHOcTH [amwited. Ilepselii 3akoH HproTtona. MuepumanbHble
o CUCTEMBI OTCYETA
55 222 Macca tena. Cwia. [IpuHnun cynepno3unyu cui
' )23 Bropoit 3akon HeroTOHA 111 MaTepHabHONM TOYKHM B MHEPLUAIBHOM CHCTEME OTCYETA
o (MCO). Tperuii 3akon HproTOHA 17151 MaTepUaNbHBIX TOUEK
224 3akoH BceMupHoro Tarorenus. Cuna tsxectu. IlepBast kocMudeckas ckopocts. Bec Tena
2.2.5 Cuna ynpyrocrtu. 3akoH ['yka
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Cuna tpenus. Cyxoe TtpeHue. Cuia TpEeHUS CKOJIBKEHHUS U CHUJIAa TPEHUS TOKOS.

220 Kospduuuent tpenns. Cuiia conpoTUBIIEHHS TPU JBMXKEHUM TeNla B )KUIKOCTH WU ra3e
2.2.77 [TocTynarenbHOE W BpamaTelbHOE ABMKEHHUE a0COIIOTHO TBEPOTO Tela
)08 MoOMEHT cuiabl OTHOCUTEIBHO Ocu BpameHus. Ilimedo cunbl. YcinoBus paBHOBecUs
o tBEpaoro Tena B UCO
2.2.9 TexHuueckue yCTpoucTBa: MOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB
[Ipaktnuyeckue paboTsl. M3yueHue nBuxkeHus Opycka IO HAKJIOHHOW IJIOCKOCTU IOJ
5210 JeficTBHEM HECKOJIBKUX cuil. MccaenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOLIUX
o B JleopMHpPYEMOM MpYyKUHE M PE3MHOBOM 00paslie, OT BEIUYMHBI UX JehOopMalUu.
HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAIlCHUS
###ParH##3AKOHBI COXPAHEHUM A B MEXAHUKE
231 Nmnynbe MarepuaibHOM TOYKM, CHCTEMBbl MaTe€pHAJIbHbIX Todek. Mmmynbsc cunibl u
o U3MEHEHHE UMITYJIbCa Tella
232 3akoH coxpaneHus nmiysbca B MCO. PeakTuBHOE ABM>KEHNE
233 Pa6ora cunbl
234 MOIITHOCTE CHJIBI
23
235 Kunernueckast sHeprust MaTepragbHON TOUKH. Teopema 0 KHHETHYECKOM SHEPTUU
536 [lorenumaneHas oHHeprus. IloreHuumanbHast 53Heprus ymnpyro AepopMHpPOBaHHON
o npyxunsbl. [loreHnmanbHas sHeprus Tenaa BOJIM3M MOBEPXHOCTH 3eMIH
[ToreHnuaneHble U HENOTEHIMATIbHBIE CHIIBL. CBs3b paOOThl HEMOTEHLUAIBHBIX CHUJ C
2.3.7 M3MEHEHNEM MEXAHMYECKOW DHEPTrUU CHCTEMBI TeJl. 3AaKOH COXPAHEHUS MEXaHWYECKOU

SHEPrUU
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238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHu4yeckue ycTponCcTBa: ABUKEHUE PAKET, BOAOMET, KOIIEP, IPYKUHHBIN TUCTOJIET

53,10 [Ipaktuyeckne paboThl. M3yueHwe CBSA3M CKOPOCTEH TeN NpU HEYHpyroMm ynape.
o HccnenoBanue cBsA3U pabOThl CUIIBI ¢ U3BMEHEHHEM MEXaHUYECKOM 3HEPruu Tena

3 MOJIEKYJISIPHA S ®U3UKA U TEPMO/IMHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN

311 OCHOBHBIE TTOJIOKEHHSI MOJICKYJIIPHO-KHHETHYECKOU TeoprH. BpoyHOBCKOE ABIIKEHHE.
o Huddysus. Xapakrep ABUKEHHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA

310 Mojenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPIBIX TeJ U 00bsICHEHUE CBOICTB BEIIECTBA Ha
o OCHOBE 3THUX MOJEIeH

3.13 Macca monexyin. Konnuectso Bemiectsa. [locrossnnas ABoraapo

3.14 TemnoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp Llenbcust

- Mogenps uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KUHETUYECKOH Teopuu

3.1 o UJealIbHOTO Ta3a

116 AOcomoTHas TeMmmepaTypa Kak Mepa CpedHeld KHHETHYECKOH HHEpPIUu TEIUIOBOTO
o IBW>KEeHUs yactul rasa. [llkana temneparyp Kenbuna

3.1.7 VYpasuenue Knaneiipona — Menaeneesa. 3akoH JlanpToHa

118 I'a3oBble 3akoHBI. M3o0mporeccsl B HAEAIBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM
o BElECTBa: U30TE€pMa, U30X0pa, n3obapa

3.1.9 TexHuyeckue ycTpoicTBa: TEpMOMETP, OapoOMeTp

3110 [IpakTryeckue padboTsl. U3MepeHne Macchl Bo3lyxa B KilaccHOU koMHaTe. MccnenoBanue

3aBUCUMOCTH MCXKIY MMapaMeTpaMn COCTOAHUA PA3PEIKCHHOI0 ra3a
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3.2

3.3

OCHOBbI TEPMOJIMHAMUMKN

TepmoauHaMuueckas cucreMa. BHYTpeHH:s 3HEPrus TEPMOAMHAMUYECKON CHCTEMBI U

321 COCOOBI €€ N3MEHEHMUSI
3.2.2 KomuuecTBo TemioTel u pabota. BHyTpeHHss SHEPTHUS OJJHOATOMHOT'O UJI€aTbHOTO Ta3a
323 Bunbl Teruionepenaun: TEMIONPOBOAHOCTb, KOHBEKLIUS, U3IyueHHE. TennoéMKOCTh Tena.
o VY nenbHas TEIUIOEMKOCTD BeleCTBa. Pacuér kosmmyecTBa TEIIOTHI P TEILIONepeaaye
304 IlepBplii 3akoH TepmoguHamMuku. IIpuMeHeHue nepBoro 3akoHa TEPMOJUHAMHUKU K
o nzonpoueccam. I'paduueckas mHTEpIIpeTanus paboTh raza
TennoBeie MammHbL. [IpuHIMIEL NeiicTBus TermoBbIX MamuH. [Ipeodpa3oBanus sHEprun
3.2.5 B TEIUIOBBIX MamuHax. Koaddunuent nonesnoro neiicteus (mamee — KIIJ) TermoBoi
mamuHbl. [Hukin Kapro u ero KIT/]
396 Bropoii 3akoH TepmoanHamuKH. HeoOparuMocTs mporeccoB B mpupoje. TerioBsie
o JIBUraTeNu. DKOJOTHUECKUE POOIJIeMbl TEMJIOIHEPIe€TUKU
327 TexHuueckue ycTpoilcTBa: JBUTaTellb BHYTPEHHETO CrOPaHUsi, OBITOBOM XOJOIMIBHUK,
o KOHJUITOHED
3.2.8 [IpakTuyeckue paboTel. M3Mepenue yaeapHON TEMI0EMKOCTH
#i#HPari## Al PETATHBIE COCTOSHMA BEILECBA. ®A30BbIE ITEPEXO/IbI
331 [TapooOpazoBanue u KoHaeHcauus. lVcmapeHue M KuIlleHMe. YJelbHas TeEIUIoTa
o napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHHSI OT JaBJICHUS
3.3.2 AGCOII0THAs M OTHOCUTENIbHAS BIIAXKHOCTh BO3yxa. HachlmeHHsbli map
333 Tsépnoe Teno. Kpucrannnueckue u amopHble Tena. AHU30TPONHUS CBOMCTB KPUCTAIIIOB.

)KI/I,Z[KI/IC KpucTaJlibl. COBpCMCHHLIC MaTepuraibl
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4.1

334 [TnaBnenue u KpucTayuIM3anus. Y IesbHas TerwioTa iasneHus. Cyonumanus
335 YpaBHEHHE TEIJIIOBOTO OamaHca
TexHuyeckue ycTpoWCTBAa: TUIPOMETP M ICUXPOMETpP, KAJIOPUMETP, TEXHOJIOTUU
3.3.6 MOJIyYeHUSI COBPEMEHHBIX MaTepHajlioB, B TOM YHCJIE€ HaHOMAaTepuasioB, U
HaHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. U3MepeHne BIaKHOCTH BO3TyXa
SJIEKTPOAMHAMUKA
###HPartt## O JIEKTPOCTATUKA
4.1.1 DnexTpu3anys Tel. JNEKTPUUECKui 3apss. JlBa BUaa sIeKTpUUECKUX 3apsiioB
4.1.2 [IpoBOAHMKH, AUBIIEKTPUKHU U TOTYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa
4.14 B3aumoneiictBue 3apsnoB. 3akoH Kynona
415 Onexrpuueckoe noie. Hanpssk€HHOCTD AnekTpudeckoro noiis. [lpuHnun cynepno3unuu.
o JIuHuM HAPsHKEHHOCTH 3JEKTPUUYECKOTO TOJIS
4.1.6 Pabota cun anekrpocraruyeckoro nosist. [Torennuan. PasHocTs moTeHIManos
417 [IpoBOIHMKM W JUANEKTPUKUA B MOCTOSHHOM 3JIEKTpUYECKOM modJie. [[urnexrpuueckas
o MIPOHUIIAEMOCTh
418 OnexktpoémkocTh. KonaeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO KOHJEHCATOpa. DHEPrus
o 3apsHKEHHOIO KOHAEHCAaTopa
419 TexHuyeckue yCTpONCTBA: 3JIEKTPOCKOI, 3JEKTPOMETp, AJIEKTPOCTaTUYeCKas 3alluTa,
o 3a3eMJICHHE HJIEKTPOIPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN MPUHTED
4.1.10 [IpakTuyeckue paboTel. I3Mepenue 31eKTpoEMKOCTH KOHIeHCaTopa
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4.2

#HPar###ITOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKU B PA3JIMYHBIX CPEJAX

Ycaopus CYHICCTBOBAHUSA ITOCTOSAHHOI'O JJICKTPUYCCKOI'0 TOKaA. Hcrounuku Toka. Cuia

42 ToKa. [IoCTOSIHHBIN TOK

422 Hanpsioxenue. 3akon OMa 1151 ydacTka 1enu

423 DIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIIBHOE CONIPOTUBIICHUE BEILIECTBA

424 [TocnenoBarensHOE, MapasielibHOE, CMEIIAHHOE COSIUHEHNE TPOBOIHUKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[xoyns — Jlenia

4.2.6 MoIHOCTb 31EKTPUYECKOTO TOKA

427 anexTpoaBkymas cuia (nanee — 3/1C) u BHyTpeHHEe CONMPOTUBIICHNE HCTOYHHUKA TOKA.
o 3akon OMa 7ist TOJTHOM (3aMKHYTOM ) AsiekTpudeckoi renu. Koporkoe 3aMbikaHue

428 DNEeKTpOHHAs TMPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBUCHMOCTb CONPOTHUBIICHUS
o METaJJIOB OT TemrepaTypbl. CBEpXIpOBOIUMOCTb

4.2.9 OneKTpuYecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

42.10 [TonynpoBonHuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTH IOIYHPOBOJHHUKOB.
o CsoiicTBa p-n nepexoaa. [lomynpoBoiHUKOBbIE TPUOOPHI

4.2.11 DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINS. DIEKTPOIU3

47212 OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBII M HECAMOCTOSITENIbHBIN pa3psi.
o PaznuuHble TUIIBI caMOCTOATENBHOTO pa3psia. MomHus. [Tnazma

TexHuyeckue yCTpONCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA,
4213 3JIEKTpOHAarpeBaTelibHble MPUOOPBI, AJIEKTPOOCBETUTENbHBIE MPUOOPBL, TEPMOMETP

COIIPOTHUBIICHUS, BaKyyMHBII MO, TEPMUCTOPBI u (oTope3nucTopsl,

HOJ'IYHpOBO}IHI/IKOBI)II\/’I JUO/J, raJIbBaHUKa
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[IpakTryeckue paboThl. M3yueHne cMEIaHHOTO COSAMHEHHS PE3UCTOPOB.

4.2.14 N3mepenne D/IC ucTOYHMKA TOKAa W €ro BHYTPEHHEro conpoTuBicHHs. HaOmroneHue
3JIEKTPOJIU3a
11 KJIACC
Kon
Koanposepsiemoro 3;1emeHTa IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
pasaeJa
4 SJIEKTPOAMHAMUKA
###HPart##MATHUTHOE [1OJIE. DJIEKTPOMAT'HUTHASA MHAYKIOUA
43.1 ITocrossHHBIE MAarHUTHI. B3anuMo1eicTBHE MOCTOSHHBIX MATHUTOB
MarnutHoe nosie. Bekrop marautHON MHAyKuuu. [IpuHnmn cynepriozunuu. JInHun
43.2 MarHuTHOM MHAyKuMH. KapThHa JAMHUN MarHUTHOM WHAYKLUHU MOJS HOCTOSHHBIX
MarHuTOB
MaruutHOE MmoJie MPOBOJHUKA ¢ TOKOM. KapTMHA JNMHUNA MOJA JJIMHHOTO MPSIMOTO
43 433 MIPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanmonelicTBre mpoBOIHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJTyJIb ¥ HalpaBJICHHUE
Cuna Jlopenua, e€ Moayiab W HampaBiieHHE. [[BU)KeHHE 3apsHKEHHOM 4YacTULbl B
4.3:5 O/IHOPOJIHOM MarHUTHOM rione. Pa6ota cunsl JlopeHia
43.6 SIBneHue 3JIeKTPOMAarHuTHON UHAYKIIUH
4.3.7 IToToK BEKTOpa MarHUTHOM MHIYKIIMHU
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5.1

4.3.8 O/JC nnaykuuu. 3aKoH 3JIEKTpOMarHuTHoOl nHaykuu dapanes

BuxpeBoe snexrpuueckoe mnose. DJ[C HMHAYKIMM B TPOBOJHUKE, JBHKYILIEMCS
439 HOCTYTATENIBHO B OJTHOPOJHOM MAarHUTHOM I10J1€
4.3.10 [IpaBuio Jlenna
4.3.11 NuayktuBHOCTh. SIBNeHue camonnaykuuu. 31C caMOMHAYKIMH
4.3.12 OHeprus MarHUTHOI'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe

TexHuuyeckre ycTpoHCTBa: IOCTOSHHBIE MAIHUTBI, 3JIEKTPOMArHUTBI, 3JIEKTPOABUTATENb,
43.14 YCKOPHTEIIH 3JIEMEHTAPHBIX YACTHLI, MHITYyKIIMOHHAS [1€Yb

[Ipaktnyeckue paboTbl. M3ydyeHWe MarHUTHOIO IOJS KATyIIKM C TOKOM.
4.3.15 HccenenoBanue NeHCTBHS ITOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOkoM. MccnenoBanue

SIBJICHUSI SJIEKTPOMArHUTHON MHYKIIMU

KOJIEBAHUMA 11 BOJIHBI
##HHPartH#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

KonebarenbHass cuctema. CBoOoaHble KosiebaHus. [‘apMoHMueckue KosieOaHUs.
>11 [Tepuon, yactoTa, ammuTyAa u da3a KojaedaHuit
5.1.2 IIpyxuHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK

YpaBHeHUe rapMOHHUYECKUX KosebaHuii. Kunematnieckoe 1 IMHaMHUYECKOE ONMCaHUe
313 KOJIe0aTENFHOTO IBIKCHHS

[IpeBpatienrie SHEprUM TNpPU TapMOHMYECKHUX KosiebaHUsX. CBS3b aMIUTUTY/bI
5.14 KOJIeOAHUH HMCXOJHOW BEIMYMHBI C aMIUIMTyJaMH KojieOaHuMl e€ CKOpoCTH u

YCKOpEHUS
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Konebarenbublii kKoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJeOaHHs B HJICAIbHOM

5.1.5 K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUS MEKIY MEXaHUYECKUMU U JIEKTPOMarHUTHBIMU
konebanusimu. Popmyna Tomcona
5.1.6 3aKOH COXpaHEHHUs YPHEPTUH B UICATLHOM KOJIeOaTeIbHOM KOHTYpE
BreiHykneHHble MexaHHueckue Kosiebanus. Peszonanc. Pe3zonancHas KkpuBas.
517 BbIHyX/I€eHHbBIE 3]IEKTPOMAarHUTHBIE KOJIEOaHus.
5.1.8 ITepemennblil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.
MouHOCTh IEPEMEHHOr0 TOKa. AMIUIUTY/IHOE U JIEHCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA
519 U HaNpsOKEHUS
Tpancdopmarop. IIpousBoacTBo, nepeaaya U NOTpedIeHNE IEKTPUIECKON IHEPTUH.
5.1.10 OKOJIOTUYECKHE PUCKH TMpU IPOU3BOJCTBE AJeKTpuuecko sHepruu. KynbTypa
MCII0JIb30BaHUs JIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HU
TexHuueckue  ycTpoiicTBa:  cedicMorpad, SJIEKTPUYECKUH  3BOHOK, JIMHHUH
> 37eKTpornepeaay
[Ipaktuueckue paboThl. MccnenoBaHue 3aBUCUMOCTH TEPHOJA MajbIX KOJeOaHMI
5.1.12 rpy3a Ha HATU OT JJIMHBI HUTU U Maccel rpy3a. MccnenoBanne nepeMeHHOro Toka B
LIENH U3 MOCIEeI0BaTEIbHO COEAMHEHHBIX KOHAEHCATOPa, KaTyIIKU U Pe3UCTopa
#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI
Mexannueckue  BOJHBI, ycinoBus — pacnpocrpaHeHus.  Ilepmox.  Ckopocts
5.2 521 pacnpocTpaHeHHs U JUTMHA BOJIHBI. [lonepeunblie v mpo0abHbIE BOJIHbI
52.2 ###Par### Nnrepdepennus u audpakiius MEXaHUYECKUX BOJTH
523 3Byk. CkopocTh 3ByKa. [ poMKocTh 3Byka. BeicoTa ToHa. TeMOp 3Byka
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53

BHGKTpOMaI‘ HUTHBIC BOJIHBEIL. Y CJIOBHUS HU3JIYUYCHUA  JJICKTPOMArHUTHBIX  BOJIH.

524 B3aumnas opuenraius BekTopoB E, B 1 v B 3J1IeKTpOMarHUTHOM BOJTHE B BaKyyMe

CBolicTBa 2JIGKTPOMArHUTHBIX BOJIH: OTpPa)XXCHHE, MPeIOMIICHUE, MOJspU3alys,
22 mudpaknus, uatepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH

[IIkasa 37€KTpPOMarHUTHHIX BOJIH. [IpuMEHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
5.2.6 1 Gty

[IpyHUMIIBI  pagUOCBA3M U TeleBHJEHUsA. Panuosokanus. DIEKTPOMarHUTHOE
327 3arpsi3HEHUE OKPYIKaIOIIeH cpeibl

TexHuyeckue  yCTpOMCTBA:  My3bIKallbHBIE  HHCTPYMEHTBI,  YJIbTPa3BYKOBas
5.2.8 JMArHOCTHKA B TEXHUKE U MEAULIMHE, pajap, paIuONPUEMHUK, TEICBU30D, AHTCHHA,

tenedon, CBU-neun

##HPart##OIITUKA

53.1 [TpsimonuHeHOe pacpoCcTpaHeHHe CBETa B OJIHOPOIHOM cpene. JIyu cBera

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne M300pakeHHil B IJIOCKOM
532 seprate

[Tpenomnenne cBeta. 3akoHbI TpeNOMIIEHHA cBeTa. AOCOJIOTHBIM  MOKa3aresb
>33 TIpeIoMIEHHS
534 ITomHOE BHyTpeHHee oTpaxeHue. [IpeenbHbIN yrom MoJHoro BHyTPEHHET0 OTPasKEHUs
5.3.5 Hucnepcust cBera. CnoxxHbIN cocTaB 6enoro ceera. L{Bet

Cobuparoue U paccerBaromue JUH3bl. ToHKas JMH3a. POKYCHOE paccTOSHUE U
53.6 onTUYecKas cuja TOHKOH JuH3blL. IlocTpoeHune u300pakeHHH B COOMpAIOUIMX U

paccenBaroNMX JIMH3aX. POpMyIIa TOHKOHN JIUH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M
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5.3.7 [Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONITHKH
Wutepdepenuss  cBera. KorepeHTHbIE HCTOYHUKH. YCIOBUS — HAOJIOJACHUS
5.3.8 MaKCHMyMOB U MHHMMYMOB B HHTE€P(EPEHLMOHHOW KapTUHE OT ABYX CHUH(A3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB
Hudpakmus ceta. dudpaknuoHHas pemérka. YclIoBUE HAOTIONCHUS TIaBHBIX
339 MaKCHMYMOB MU MaJIeHUH MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHUYECKHE YCTPOWMCTBA: OYKH, Jiyma, ¢oToanmapar, MPOCKIIMOHHBIA arapar,
5311 MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHUKA, TU(GPAKIIUOHHAS PEIIETKA, TOISIPOUI
[TpakTueckue paboTel. M3mepenue mokazarens mnpenomieHus. ccrnenoBanue
>3.12 CBOMCTB M300paxkeHuii B muH3ax. Habmonenue quciepcyy cBeTa
SJIEMEHTBI CIIELITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
I'panuubl  OpUMEHMMOCTH — KJIaCCMYECKOW  MexaHuku. Iloctynatel  Teopuu
6.1 OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyme, MPUHIIMI
OTHOCHUTEJILHOCTH DUHINTEHHA
¢ 6.2 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHU M COKPAILIEHUE JUTUHBI
6.3 OHeprusi U UMITYJIbC CBOOOTHON YaCTHIIBI
CBs3pb Macchl C JPHEpPrHe W UMIYJIbCOM CBOOOIHON YacTHIBL. DHEPTus MOKOs
04 CBOOOTHOM YaCTUITBI
7 KBAHTOBAA ®U3MKA
7.1 #i#Par#t## O JIEMEHTBI KBAHTOBOI OIITUKU
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®otonsl. Popmyna [lnanka cBs3u >HEpruu (GOTOHA C €ro 4YacTOTOH. DHEprus u

7.1.1
UMITYJIbC (POTOHA
OtkpeiTe u wuccienoBanue Goroddpdekra. OmbiTel A.I'. CromeroBa. 3aKoHBI
712 doTorddexra
7.1.3 Ypasaenue DitHmreitHa 1151 porodddekra. «KpacHas rpanuma» dpororddexra
7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHYECKOE JIEHCTBUE CBETA
Texnuueckue ycTpoiicTBa: (QorodneMeHT, (OTOAATUMK, COJTHEYHas Oarapes,
716 CBETOIHOJ
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopia o uccie1oBaHuio CTPOCHHSI aTOMA.
721 [Inanerapnas mozens aroma
[Toctrynatel bopa. U3nydenue u nornomenue GoTOHOB MPH MEPEXOI€ aTOMa C OJHOTO
7.2.2 YpOBHS 3Hepruu Ha apyro. Buawl cnexkrtpoB. CrekTp ypoBHEH BSHEpruu aroma
BOJIOpOJa
7.2
BosHoBbI€ cBOMiCTBa yacTull. Bonnsbl Ae bpoiisia. KoprycKyisspHO-BOJHOBOM Jyalu3M.
723 Judpaxius >1eKTPOHOB Ha KpHUCTaJIax
7.2.4 CrioHTaHHOE U BBIHYKJIEHHOE M3ITydyeHHue. Y CTPONCTBO U MPHUHIIHUI paboThI T1a3epa
TexHu4YecKue yCTpOICTBA: CIIEKTPAIbHBIN aHaIN3 (CIEKTPOCKOIT), Ja3ep, KBaHTOBBIN
725 KOMITBIOTED
7.2.6 [TpakTuueckue pabotsl. HabmroaeHne TMHEHYaToOro CrieKkTpa
7.3 ATOMHOE AP0
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7.3.1 MeTobl HaOMIOCHUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHUI]
OtkpeiTie paguoakTuBHOCTH. OmbiTel Pesepdopna mo ompenenceHuo cocTaBa
7.3.2 pannoakTuBHOro u3inydyeHus. CpolicTBa anb(da-, O6era-, ramma-uznydyeHus. BrnusHue
PaZIMOaKTUBHOCTH Ha KUBBIE OPraHU3MbI
OTkpeITHE TPOTOHA U HeliTpoHa. HykionHas moaens siupa ['elizenbepra — MBaneHko.
733 3apsn sapa. MaccoBoe uncio siapa. M3otornbl
Anbda-pacnian. DJNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-uziydeHue.
734 3aKOH paJInOaKTUBHOIO pacraja
7.3.5 DHeprus CBA3HM HYKJIOHOB B siape. Snepubie cuibl. JledekT macch spa
7.3.6 Snepnbie peakuuu. JleneHue U CUHTES SEP
Snepusiii peaktop. TepmosinepHbiii cuHTe3. [IpobreMbl U MEPCHEKTUBBI SACPHOMN
737 SHEPTeTUKHU. DKOJOTUUECKHUE ACTICKTHI SIEPHON SHEPTETUKU
DieMeHTapHbIe YaCTHIIBI. OTkpbITHE MO3UTPOHA. dyHIaMEHTAJIbHbBIC
738 B3aUMOJICUCTBUS
TexHuueckue ycTponcTBa: J03UMETp, kKamepa BuiibcoHa, iIepHbIA peaKTop, aTOMHAs
739 6omba
7.3.10 [TpakTnyeckue padotsl. MccnenoBanue TpekoB 4yacTUIL (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3NKHA
8.1 Bun 3Bé3anoro He6a. Co3Be3nus, sipkue 3BE3/IbI, IAHETHI, UX BUAUMOE JIBI)KEHUE
Conneunas cuctema. [lnanersl 3eMHoOM rpynmnbl. [1naHeThI-rUraHThl U UX CHYTHHKH,
8.2 KapJIMKOBbIE TIaHeThl. Mabie Tena COMTHEYHON CUCTEMBI
8.3 Comnriie, hotocdepa u armochepa. CotHeUHass aKTUBHOCTh
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8.4 UcTtounuk sneprun ConHua U 3BE3]1
3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTb, PAAUYC, TEMIIEPATYpa, UX
B3aMMOCBs3b. [lMarpaMMa «CHEeKTpaibHbI KJIACC — CBETUMOCTBY». 3BE3/bl IJIABHOMN
8.5 IIOCJIEZI0BATENbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» JUId 3BE3]] IJIABHOM
MIOCJIEI0BATEIbHOCTH
#H##Par#H#HBuytpennee  crpoenue  3BE31.  CoBpeMEHHBIE  MPEACTABICHUA O
8.0 IPOUCXOXKIEHNU U 30Ol CoJtHIa ¥ 3BE3/1. DTanbl )KU3HU 3BE3]
Mneunslii  Ilyte — nHama [Iamaktuka. ChoupanbHas cTpykrypa ['amaktukw,
8.7 pacnpenenenue 3BE31, raza u neuid. [lonoxenue u nemwxenue ComnHia B ['anakTuke.
[Tnockas u chepuueckas noacuctemMsl ['anakTuku
8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE ObIPHI B SAPAX TANAKTHK
Bcenennas. Pacumupenue Beenennoit. 3akon Xa606mna. Pazberanue ranaktuk. Bospacrt
8.9 u paguyc Bcenennont, Teopust bonpmoro B3peiBa. Mojens «ropsiueii BeermeHHOM».
PenukroBoe nU3itydeHue
210 MacmrabHast crpyktypa Bcenennoit. Meraranaktuka. Hepeménnsie mnpoOieMsl

ACTPOHOMHH
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®usuka, 10 xmacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mox penakmueit [TlapdentreBoit H.A., Akimoneprnoe
obmectBo «M3narenbeTBo «lIpocBemenney, 2023
2. ®usuka, 11 xkmacc/ Maxumes ['.J1., byxosnes b.b., YUapyrua B.M. nox penakmueit [lappentreBoit H.A., Akinonepnoe
obmectBo «M3natenbetrBo «IIpocsemenuey, 2023
METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJISA
1. Yuebnuk I'.4. Msaxumes, b.b. byxosues, H.H. Corckuit «®u3nka 10 kinacc: yueOHUK 117151 00111e00pa30BaTeIbHbIX
yupexaeHui: 6a30BbIi 1 MpopuiIbHBIA ypoBHW», M.: «IIpocBemenuey, 2021 r.
2. YueOnuk I'.5. Msakumies, b.b. Byxosues, B.M. Uapyrun «®u3zuka 11 knacc: yueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaeHui: 6a30Bblil 1 MpopuiabHbIA ypoBHW», M.: «IIpocBemenuey, 2021 r.
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
denepanbHbIN HEHTP UHOOPMAITMOHHO-00Pa30BaTEIIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. IIOP u pecypcst o pusuke http://class-fizik.ru/astw.html
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