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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢gu3suke 6a30BOT0 ypOBHS Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUH
1 TpeOOBaHMI K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM mporpaMmebl, ipeactaBieHHbx B PI'OC COO, a taxxke
c yu€roM denepaibHON pabouell MporpaMMbl BOCTIMTAHMS W KOHIIEMIMHU IMpenojaaBaHusi yueOHoro npenmera «Duszuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepatinu, pealn3yonmx OCHOBHbIE 00pa30oBaTEIbHbIC IPOTPAMMBI.

ConepxaHue mnporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuaronuxcst 10—11 knaccoB npu oOydyeHnu ux pu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO OJIX0/1a.
[Iporpamma mno ¢usuke coorBercTBYeT TpeboBanusaM DPI'OC COO Kk mniIaHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U
MeTaIpeAMETHBIM pe3yJibTaTaM OOYUEHHUsI, @ TAK)KE YUUTHIBAET HEOOXOIUMOCTh PeaI3aIlii MEXKIIPEMETHBIX CBsI3eH (hU3UKU
C €CTECTBEHHO-HAYYHBIMH YYEOHBIMU NpeaMeTaMu. B Hel ompenemnsitoTcsi OCHOBHBIE 1€ U3y4YeHUs (PU3MKH Ha YPOBHE
cpenHero oOmero o0pa3oBaHus, IUIAHUPYEMbIE pE3ylbTaTbl OCBOCHHSI Kypca (DU3MKH: JUYHOCTHBIE, METANpeIMETHEHIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCII€ TIPEIMETHbBIE PE3yIbTaThI IO

rojiaM o0y4eHus;

e coJiepKaHH€ y4eOHOTO npeaMera « Pu3uKay Mo rojaam oOy4eHusl.

®du3rKa Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPObI, BBICTyNask B KaUeCTBE y4eOHOTO MpEAMETa B IIKOJIE, BHOCUT
CYILIECTBEHHBIA BKJIAJ B CUCTEMY 3HaHUU 00 okpyxkatomieM mupe. IIKOIbHBIN Kypc (U3UKH — CUCTEMOOOPa3yIOUIui JIJist
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBICHUH,
MU3y4aeMbIX XUMHUEH, Oumosiorweut, ¢usnueckoii reorpadueir m actpoHomueil. lcnonb3oBaHue W aKTHBHOE TPUMEHEHHE
(bu3nYecKuX 3HAHWM OMpeNesseT XapakTep W pa3BUTUE PA3HOOOpA3HBIX TEXHOJOTHM B cdepe IHEPreTHKH, TPaHCIOopTa,
OCBOEHMSI KOCMOCA, MOJTYYEHHUsI HOBBIX MATEPUAJIOB € 33JJaHHBIMU CBOMCTBAMHU U Ipyrux. N3yueHue pu3nku BHOCUT OCHOBHOM



BKJIaJl B (HOPMUPOBAHKE €CTECTBEHHO-HAYYHON KApTUHBI MUPa 00y4aromuxcs, B GOpMHPOBAHUE YMEHUA IPUMEHSITh HAYIHBIN
METO/I IIO3HAHMS TIPH BBHITTOJTHCHUH UMK YICOHBIX HCCIICIOBAHUH.

B ocHoBy Kkypca ¢Gu3uku Uisi YpOBHS CpeAHEro o0Iiero oOpa3oBaHUsS TMOJOXKEH pAJl HAEH, KOTOphIE MOXHO
paccMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yerocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTEpHall U3 BCEX
pasnenoB GU3NKH, BKIFOUAET KaK BOMPOCHI KIIACCHYECKOM, TaK M COBPEMEHHOM (hH3HKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM C HEW Marepuan Kypca (PuU3NKA OOBEIUHEH BOKPYT (PU3HMYECKUX TECOPHH.
Benymum B kypce siBisieTcst GOpMUpPOBaHUE MPEACTABICHHUM O CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U MOJIE.

Hoesa eymanumapuzayuu. EE peanmzanus NpeanosiaracT HCHOIb30BAHME T'yMaHUTApPHOIO MOTEHIMaNa (PU3MYECKOn
HAyK{, OCMBICJICHUE CBS3M Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PCHUYCCKUMH, HPABCTBEHHBIMH H
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoes npuxnaownoii Hanpasnennocmu. Kypc QU3MKM TpeIonaraeT 3HAaKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHX U
TEXHOJIOTHYECKUX MPUIOKEHUN N3YUCHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peamnsyercs MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJACPIKAHHUS, MOCBAIMEHHBIX SKOJOTHYECKUM
mpo0jeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke OOCYXICHHS MpoOseM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHMS M SKOJIOTHUECKONW OE30TTaCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (U3MKU Ha YPOBHE CpeaHEro oOiero oopa3zoBaHus SBISIOTCS (GU3MUECKHE TEOPHUH
(bopmupoBaHUe TPEACTABICHUN O CTPYKTYpEe MOCTPOSHHS (PU3UYECKOM TEOpHH, poiau (yHIAMCHTAIBHBIX 3aKOHOB M
MIPUHITUIIOB B COBPEMEHHBIX TMPEJACTABICHUSAX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, JJIS ONMHMCAHHUS €CTeCTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JIeSTeIPHOCTHBIN MOJAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHU3aluH
AKCTIEPUMEHTAIILHOM JIeATeNbHOCTH oOyuatomuxcs. J[is 6a30Boro ypoBHS Kypca (GU3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(POHTATBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JTaOOPATOPHBIX pabOT, KOTOPHIE B IporpamMme 1o pu3nuke oObeAMHEHBI B
oOIUi CIMCOK YYCHUYCCKUX MPAKTHUYECCKUX paboT. Briienenrne B yka3aHHOM TIEpeUHEe JabopaTOPHBIX PabOT, MPOBOIUMBIX
JUISL KOHTPOJISI M OIIGHKH, OCYIIECTBIIICTCS YYaCTHHKaMH OOpa30BaTEIBHOTO IMIporiecca HMCXOAS M3 O0COOCHHOCTEH
MJIAHUPOBAHMST W OCHamIeHus kaOuHera Qusuku. [lpu 3TOM oOOecnedmBaeTcss OBIafeHUE OOYYAIONIUMUCS YMEHUSIMH
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MPOBOANTH KOCBEHHBIE U3MEPEHHUS, HCCIIEAOBAaHUS 3aBUCUMOCTEN (DU3HUECKUX BEJIMYMH U IMOCTAHOBKY OMBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bonpiioe BHUMaHUE yJENsSeTCs PEUICHUI0 pPAacUETHBIX M KayeCTBEHHBIX 3anad. I[lpu sTtom st pacu€THbhIX 3aad
PUOPUTETOM SIBIISIIOTCS 3a/1a4d C SIBHO 3a/IaHHOM (DU3UYECKON MOJIEIBIO, MO3BOJISIONIME TPUMEHSATh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTrO pasjieia Kypca, TaK U MHTErpUpys 3HAHHS U3 Pa3HBIX pa3AesoB. i1 KaueCTBEHHBIX 3a7ad
MPUOPUTETOM SIBJISIIOTCS 3aJjaHUsI HAa OOBSICHEHHE MPOTEKaHUs (PU3NYECKUX SBJICHUN U MPOIECCOB B OKPYXKAIOIIEH KU3HHU,
TpeOyroire BpiOopa (PU3NUECKON MOJIEH IJIsi CUTYaIlMU MPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBercTBUu ¢ TpeboBanusmu PI'OC COO k maTepHanbHO-TEXHHUYECKOMY OOECIICUCHHIO Y4eOHOro mpoliecca
0a30BbIN ypOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHEro ooiiero o0pa3oBaHUs JOKEH M3Yy4aTbCsi B YCIOBUAX IMPEIMETHOIO
kaOuHeTa (PU3MKK WM B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOro IMKJa. B kaOunere
(U3UKH TOJKHO OBITH HEOOXOAMMOE JJA0OpaTOpHOE 000PYIOBAaHUE ISl BHIMOJHEHUSI YKa3aHHBIX B MPOrpaMMe Mo (pU3uKe
YUYEHUYECKUX MPAKTUUECKUX pabOT U IEMOHCTPALlMOHHOE 000pYI0BaHHE.

JleMOHCTpallMOHHOE 000py0oBaHUE (POpMHUpPYETCS B COOTBETCTBMM C NPUHLUIIOM MHUHUMAJIbHOM JTOCTATOYHOCTH U
o0ecreynBaeT MOCTAaHOBKY MEPEYUCIEHHBIX B HIporpaMme Mo (PU3MKE KIHOYEBBIX JAEMOHCTpAlUd JUisl UCCIEIOBAHMS
M3Y4YaeMbIX SBJICHUU U MPOLIECCOB, AMIUPUUECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIabopaTopHOoe 000pyIOBaHHE ISl YYEHUUYECKUX MPAKTUYECKUX padOT POopMUpPYETCS B BUJI€ TEMATUYECKUX KOMIUIEKTOB
u obecreynBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TemaTnyeckue KOMIUIEKTHI JabOpaTOpHOTO
000py10BaHUs JOJKHBI ObITh MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIM(PPOBBIX JTA00OPATOPHUH.

OCHOBHBIMHU 1IEJIIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BaHUHU ABJISIOTCS:

e (opmupoBaHME HHTEpeca M CTpPeMJICHUS OOydYaloIMXCsl K HAyyHOMY H3YYEHUIO MPUPOAbI, pPa3BUTHE HX

MHTEJJIEKTYyaJIbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEJCTABICHUI O HAYYHOM METOJE NO3HaHWS M (OPMUPOBAHUE HCCIIEIOBATEIILCKOIO OTHOLICHUS K
OKPYXAIOIUM SIBJIICHUSIM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHUs] OCHOB CTPOCHUS MaTepuu U (hyHAaMEHTAIbHBIX

3aKOHOB (DU3HKHU;



dbopMupoBaHrEe YMEHUI OOBSCHATD SBJICHUSI C UCIIOIh30BaHUEM (DM3NYECKUX 3HAHWIA U HAYYHBIX IOKA3aTEIHCTB;
dbopMHupoOBaHUE TIPEACTABICHUA O PO (PU3UKH JJIS PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHre 3THX IelIel o0ecIieunBaeTCs PEIICHHEM CACAYIONINX 3a1a4 B MPOIecce H3ydeHUs Kypca (PU3uK Ha YPOBHE
CpeaHero oo1ero oopa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 00mMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKITIOUAs MEXAaHUKY,
MOJICKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY U DJIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHUN TPUMEHSATH TEOPETUUECKHE 3HAHUS JJIs1 OOBICHEHUS (PU3NYECKUX SBJICHUN B IPUPOJIE U JIJIS
NPUHATHS IPAKTUYECKUX PEIICHHUI B TOBCEIHEBHOM )KU3HH;

OCBOCHHE CIOCOOOB pEeIIEeHHUs PAa3TUYHBIX 33]1a4 C SIBHO 3aJIaHHOMN (PU3MYECKON MOJIEIbIO, 3a/1a4, 0 pa3yMeBaIOIINX
CaMOCTOSATENIbHOE CO31aHNe (PU3NYECKON MOJIEIN, aICKBATHOM YCIIOBUAM 33a4H;

MOHMMaHUe (PU3NYECKUX OCHOB U MPUHIIUIIOB JECHCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKHUX MPOIIECCOB, X
BJIMSIHUS HA OKPY’KAIOILYIO CpENy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbHOTO TIJIAHUPOBAHUS U MPOBENCHUS (PU3MUECKUX SKCIEPUMEHTOB, aHAIu3a U
MHTEpHpeTalni HHPOPMaALUU, ONIPEJEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3ysIbTaTa;

CO3J]aHUE YCJIOBUH JJIsl Pa3BUTHSI YMEHHUI MPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKON A TEIbHOCTH.

Ha uzyuenue ¢pusnku (0a30BbIi ypOBEHb) Ha YPOBHE CpeIHEr0 001iero oopazoBanus orBoautcs 136 yacos: B 10 knacce
— 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

[IpennaraemMslii B mporpamme 1o (u3mke nepevyeHb JJ1abopaTOPHBIX U MPAKTUYECKUX PAOOT SABISAETCS PEKOMEHI0BaHHBIM,
YUHUTENb JIeJaeT BHIOOp MPOBEAEHUS JTAa0OpPAaTOPHBIX padOT M OMNBITOB C YYETOM HWHIMBHIYAIbHBIX OCOOEHHOCTEH
o0yyarommxcs.



COILEPKXAHUE OBYUYEHUASA
10 KJIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O MIO3HAHUSA
dusznka — Hayka o npupoze. Haydnbsie MeToAbI IO3HAHMS OKPYIKAOIIEro Mupa. PoJib akciepuMeHTa ¥ TEOPHUH B IIpoLiecce
MO3HAHUS MPUPOJBI. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue (pU3NYECKUX SBJICHUN U mpoueccoB. Hayunslie runore3sl. @u3nueckue 3aKOHbI U TEOpUU. ['paHuLbl
MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [[pUHIIAIT COOTBETCTBUS.
Posb 1 MecTo (pu3HKU B pOPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpPa, B IPAKTUUYECKON AESITEIbHOCTU JIOICH.
Jlemoncmpayuu
AHanorosble ¥ U(PPOBBIE U3MEPUTETbHBIE NPUOOPHI, KOMIIBIOTEPHBIE TATUMKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe amxeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOTo ABMKeHUsA. Cucrtema orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEepUaIbHON TOUKHU, UX TTPOCKIIUH
Ha OCH CUCTEeMbI KoopauHaT. Cl0XeHHUE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEeHHE. ['paduku 3aBUCMMOCTH KOOpJIWHAT, CKOPOCTH,
YCKOPEHUS, MYyTU U TIEPEMENIEHNUS MATEPUATLHON TOYKH OT BPEMEHHU.

CBobOosHOE TIasieHre. Y CKOpeHre CBOOOIHOTO MaieHUsI.

KpuBonuneitHoe nBmxeHue. [IBUKEHUE MAaTepUaTbHOW TOYKH MO OKPY>KHOCTH € MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO.
VYrioBasi CKopocTh, IMHEWHas CKopocTh. [lepuos u yactota obpamenus. LleHTpocTpeMuTensHoe YCKOpEHHE.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHUE: CIUJIOMETp, ABUKEHUE CHAPSAIOB, LECIHBIE U PEMEHHBIC
rnepenayvu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, UIUTIOCTPAIU KHHEMATUUYECKUX XapaKTePUCTUK JIBUKCHUS.



[IpeobpazoBanyie ABUKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpOIIeHHOTro MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

HanpaBneHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydenne HepaBHOMEPHOIO JIBH>KEHUS € LEIIBIO ONPEIEIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHONIICHUS MEXAY NYTSAMH, NPOWICHHBIMH TEJIOM 3a IOCIEI0BATEIIbHBIE PABHBIE MPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHHH C HAYAJIIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenune nBMKEHUS MIAPUKA B BI3KOM )KUIKOCTH.

N3ydenue nBuxeHus Telia, OPOIICHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuxa

[Tpuauun otHOcuTenpbHOCTH [ anmiies. [lepBeiit 3akoH HeroToHA. IHEpLManbHbIE CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akoH HeroTOHA misi MatepuaibHOM TOYKU. TpeTHil 3aKOH
HproToHa jy1st MaTepuaIbHbIX TOYEK.

3akoH BceMUpHOTO TAroreHusa. Cuna Tsoxectu. Ilepas kocMuueckas CKOPOCTb.

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

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

[TocTtynarenbHOE U BpalllaTeIbHOE JBHKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT cHIIbl OTHOCUTENBHO OCH BpalleHus. [1nedo cuiibl. Y ciaoBus paBHOBECHUS TBEPIOTO TEA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: MOIIIUITHUKHY, JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBnenune nHepuuM.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.



N3mepenne cuil.

Crnosxenue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMaLHH.

HesecomocTs. Bec Tena npyu yCKOpEHHOM ITOABEME U I1aJICHUN.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuu skcnepumenm, nabopamopmvie pabomol

N3ydenue nBmxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00paslie, OT ux aedopMaluu.

HccnenoBanne ycioBril paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

HNmnynsc MaTepuanbHON TOUKH (Te€la), CUCTEMbl MaT€pUANIbHBIX TOUYEK. VIMITyJIbC CHIIBI U U3BMEHEHUE MMITYJIbCa Tela.
3aKOH COXPAaHEHMS UMITYJIbca. PEaKTUBHOE IB)KEHHE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtnueckast 3Heprusi MatepuanbHoOi TOUkU. Teopema 00 M3MEHEHUU KUHETUYECKON SHEPTUU.

[loTenuumanbHas »Heprus. [loTeHmanbHas 3Heprust ynpyro aeopMUpOBaHHON NpyXuHbI. [loTeHUHanbHas SHEPTUs
Tesna BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTeHuuanbHble U HEMOTEHIMAIbHbIE CHIbl. CBsi3b pa0OOThl HEMOTEHUHUAIBbHBIX CHJI C U3MEHEHHUEM MEXaHHYeCKOH
DHEPIUMU CUCTEMBI TEJl. 3AKOH COXPAaHEHUS MEXaHUYECKON JHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHruecKue yCTpocTBa U MPAKTUYECKOE MPUMEHEHNE: BOJOMET, KONIEP, IPYKUHHBIN MUCTOJIET, IBUKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHIKECHHUE.

[lepexoa NOTEeHMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomoi



N3yyeHue abCOMOTHO HEYNIPYTOIO yAapa ¢ HOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKOM SHEPTUU Tella Ha MIPUMEPE PACTSHKEHUS! PE3HHOBOIO
KIyTa.

Pazgea 3. MoaekyaspHas (pu3uka 1 TEPMOAUHAMHMKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TOJOKEHUS MOJEKYJISPHO-KUHETUYECKOW TEOpUU U MX ONBITHOE 00OCHOBaHWE. BpoyHOBCKOE ABMKEHHE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOIEHCTBHSI YacTHI] BeliecTBa. MoJienn cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX T
1 00bSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeeil. Macca u pazmepsl moJiekyil. KonnuectBo BemectBa. [locTosiHHas
ABorazapo.

TeruoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenbcus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH HICAIbHOTO ra3za. AOCOOTHAs
TeMIIEpaTypa KaK Mepa CpeaHErd KNHETUYECKOM SHEPTUHU TEIJIOBOTO IBMKEHUA yacTul rasa. [lkama temneparyp KenbBuHa.
I'azoBbIe 3akoHBI. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon [anerona. M3omponeccsl B HACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacTaBieHrne U30IpoLEecCcoB: H30TEpPMa, U30X0pa, 300apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOILIKE JUCKPETHOE CTPOCHHE BEIIECTBA, POTOrpaduu MOJEKYJI OPraHUYECKUX COEMHEHHM.

OnpiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAKOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOEHCTBUS.

Mogens, HIUTIOCTPUPYIOIIas MPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/a.

OnbITHl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI MJI€aJIbHOTO T'a3a, U30MPOLECCHI.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol



OnpeneneHre Macchl BO3lyXa B KJIACCHOM KOMHATe HA OCHOBE U3MEPEHUI 00BbEMa KOMHATBI, JABJICHHS U TEMIEPATYPBI
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSIHHS pa3peKEHHOTO rasa.

Tema 2. Ocnosblt mepmoouHamuKu

TepMmoauHamMuyeckas cuctremMa. BHYTpeHHssl 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI M CIOCOOBI €€ H3MEHEHHS.
KonnuectBo Ttemnotrel u pabota. BHyTpeHHsiE SHEprusi OJHOATOMHOTO HJEATbHOTO Tra3a. Buasl Terionepenadu:
TEIUIONPOBOAHOCTh, KOHBEKIINS, U3TyUYEHHE. Y IeJIbHAs TEIIIOEMKOCTh BellecTBa. KonnM4ecTBO TEMIOTHI TP TEIJIONEpEaaye.

[Tonstue 06 angnabatHOM mpouecce. [lepBrlii 3akoH TepMoanHaMUKU. [IpuMeHeHre nepBoro 3aK0OHa TEPMOJIUHAMUKHU K
u3onpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh POI1IecCcoB B MPUPOJIE.

TeruoBble MamuHbl. [IpuHIUOB A€HCTBUS TEIUIOBBIX MamMH. [IpeoOpa3zoBaHus >HEPrUM B TEIUIOBBIX MalIMHaX.
Kosdouuuent nonesHoro neiictBus temoBod Mamubbl. ukn KapHo u ero ko3¢g@duUIMEHT MOJE3HOro JEHCTBUS.
DKOJIOTHYECKHE MPOOIIEMBI TETNIOIHEPTETUKU.

TexHnueckue ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTraTellb BHYTPEHHETO CropaHusi, OITOBOM XOJOIUJIBHUK,
KOHUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEN SHEPruu Teja Mpu COBEPIIEHUU padOThI: BbUIET MPOOKH U3 OyTHUIKM MOJ JEHCTBUEM CXKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPAIIHS).

N3MeHeHne BHyTpeHHEN dHEpruu (TeMiiepaTypbl) Tea Ipu TeIionepeaye.

OnbIT o aaAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenpHON TEII0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooGpazoBanue u konaeHcamus. Vcnapenue u kurneHue. AOCONIOTHAsS M OTHOCUTENbHAS BIAXKHOCTH BO3AYXa.
Hacermennsiii nap. Y ienpHasi TEIIOTa Mapooopa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUSI OT JaBJICHHUS.
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Teépnoe Teno. Kpucrammueckne m amopdHbIe Tena. AHU30TPONUS CBOWCTB KPHUCTALIOB. JKHUIKHE KPUCTAIUIBI.
CoBpeMeHHbIe MaTepuaibl. [lnapneHne u kpucrammsanus. Y 1ejpHas TeroTa miasieHusd. Cyonumanus.
VYpaBHeHue TermioBoro danaHca.

TexHuyeckre yCTpONCTBA U TMPAKTHYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaJOPUMETpP, TEXHOJIOTHUU
MOJTYYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBOIICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBaHus U IJIABJIEHUSI KPUCTAJUIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpuCTaJuioB.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

N3Mepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pasznen 4. JaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3alums Tel. JJNeKTpuyYeckuil 3apsan. [IBa Buaa 53JEKTpUYECKHX 3apsiioB. IIpOBOJHUKH, AMDIEKTPUKH H
MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsija.

B3anmoneiictue 3apsanoB. 3akoH Kymona. ToueuyHblil anekTpudeckuid 3apsan. Dnekrpudeckoe nosie. Hanpssk€HHOCT
ANEKTPUYECKOro noJjs. I[puHIMn cynepno3uuuu 3IeKTpUIECKUX mosiel. JIMHuM HanpspKEHHOCTH JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpoctatudeckoro mois. [lorennuman. Pasnocts moreniuanoB. [IpoBOMHUKM U AUDIIEKTPUKH B
AIEKTPOCTATUYECKOM TToJIe. JIM3IIeKTprYeCcKasi MPOHULAEMOCTb.

DnekTpo€MKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD INIOCKOTO KOHJEHCATOpa. DHEPTHUS 3apsHKEHHOTO KOHIEHCATOPa.

TexHuueckue ycTpoilcTBa M MPAKTHUECKOE MPUMEHEHHE: JJIEKTPOCKOI, 3JEKTPOMETP, AJIEKTPOCTaTUYECKas 3alluTa,

3a3eMJICHHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN anmapart, CTPYHHBIA PUHTED.
Jlemoncmpayuu
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Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoencTBre HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IIOJIE.

DeKTpocTaTUUECKast 3aluTa.

JINBIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAW IUIACTHH, PAaCCTOSHUS MEXKIYy HUMU U
IUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuwl

N3mepenne 31eKTpoEMKOCTH KOHAEHCaTOpa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOro ToKa. Mictounuku Toka. Cuna Toka. [IocTosHHBIN TOK.

Hanpsoxkenune. 3akon OMa 1151 y9acTKa LEeTH.

DIIEKTPUYECKOE COPOTUBIIEHUE. Y AENBHOE CONPOTUBIIEHHUE BenecTBa. [locmenoBarenbHoe, MapawuieIbHOE, CMEIIAHHOE
COEIMHEHHE MTPOBOIHUKOB.

PaboTa snextpuyeckoro Toka. 3akoH [[xoyns—JIeniia. MOIMIHOCTh IEKTPUUECKOTO TOKA.

DJNEKTPOJIBHKYILAasi CUJla M BHYTPEHHEE CONPOTHBJIECHUE HCTOYHHMKA TOKAa. 3akoH Oma ISl MOJHOM (3aMKHYTOM)
aneKTpuYeckoil nenu. Kopotkoe 3aMbIKaHueE.

DJIeKTPOHHAs! TMPOBOJUMOCTH TBEPIBIX METAIOB. 3aBHUCUMOCTH COMPOTUBIICHHS METAVIOB OT TEMIIEPATYpHI.
CBepXIpOBOJIUMOCTb.

DneKTpuYecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBonuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYyNpOBOAHMKOB. CBoiicTBa P—N-mepexona.
[TonynpoBOTHUKOBEIE TPHUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX M PACILIABAX AIIEKTPOIUTOB. DIEKTPOIUTHUECKAS AUCCOLMALIMS. DIEKTPOJIU3.

DJNEeKTpUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSTENbHBIN pa3psan. Monnus. [1nazma.

12



TexHuueckne YCTpPOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: AaMIIEPMETP, BOJBTMETP, PEOCTaT, UCTOYHUKU TOKa,
AIIEKTPOHATPEBATEIbHBIC MPUOOPHI, AJIEKTPOOCBETUTEIBHBIC MTPHUOOPHI, TEPMOMETpP COMPOTHBICHHS, BaKyyMHBIN IHO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, TTOTYIPOBOTHUKOBBIM MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBHCHMOCTH COIIPOTHUBIJICHUS TUJIIMHAPUYICCKUX ITPOBOJAHUKOB OT JJIMHBI, INIOIIA/IU ITOIICPCIYHOTO CCUHCHUA U MaTCpHraJia.
CmMmernianHoe COCANHCHUC ITPOBOAHUKOB.

[IpsiMmoe n3mepeHue EeKTPOABUKYIIEH criibl. KOpoTkoe 3aMbIKaHKe TaIbBAHUYECKOTO JIEMEHTA U OlIEHKAa BHYTPEHHETO
COMPOTHUBJICHUS.

3aBUCHMOCTH COTPOTUBJICHUS METAJIOB OT TEMITEPATYPHI.

[TpOoBOIMMOCTH DIIEKTPOIIUTOB.

HckpoBoit pa3psia v MPpOBOAUMOCTD BO3/1yXa.

OmHOCTOPOHHSISI MPOBOAMMOCTD JINO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenune 3eKTpoABIKYIIEH CHITBI ICTOYHHKA TOKA M €70 BHYTPEHHETO COMPOTHUBIICHUS.

Habmronenue amexTpoiusa.

MesknpeaMeTHbIE CBS3H

N3yuenune kypca pusnku 6a30B0oro ypoBHsS B 10 Ki1acce OCYIMIECTBISIETCS ¢ YIETOM COMEPIKATEIBHBIX MEKIIPEIMETHBIX
CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meoxcnpeomemuvie noHsamust, CBI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO TIO3HAHUS: SIBJICHUE, HAYYHbIN (DaKT, rUnoTe3a,
(dbu3ndecKkas BeMuInHa, 3aK0H, TeOpusi, HaOJII0ICHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIETh, U3MEPEHHE.

Mamemamuxa: pemeHne CUCTEMbl YpaBHEHUM, TWHEWHas (yHKIUS, mapadoa, rurnepoosia, ux rpauku U CBOWCTBA,
TPUTOHOMETPHYECKUE QYHKIIUN: CHHYC, KOCUHYC, TAHT'C€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO, BEKTOPBI
Y UX MPOCKIIMHA Ha OCH KOOPIMHAT, CII0)KEHHE BEKTOPOB.
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buonocus: mexannueckoe ABMXKEHUE B KUBOHM mpupone, nuddysus, ocMoc, TEII00OMEH KUBBIX OPraHU3MOB (BHIBI
TEIJIONEePEauH, TEMJIOBOE PABHOBECHE), JIIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE
CBOMCTBAa TBEPABIX TEJN, >KUJIKOCTEH M Ta30B, AJIEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs IUCCOLMALNA,
raJlbBaHUKA.

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

Texnonozus: npeoOpa3oBaHUE JIBUKEHUH C HCIIONb30BAHHUEM MEXAHHU3MOB, YUYET TPEHHS B TEXHHMKE, MOJIIMITHHUKH,
HCITOJIb30BAaHUE 3aKOHA COXPAaHEHMsI UMITYJbCa B TEXHUKE (pakeTa, BOXOMET U JPYTHE), ABUraTelb BHYTPEHHEIO CrOPaHUs,
napoBasi TypOrHa, OBITOBOM XOJOAMIBHUK, KOHIUIMOHEP, TEXHOJIOTMH MOJYyYEHUS! COBPEMEHHBIX MaTepUalioB, B TOM YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, AINEKTPOHATPEBATEIBHBIE TPUOOPBI, FITEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KUIACC

Paznen 4. djekTpoaAuHAMMKA

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE MarHUTHI. B3anmoAeliCcTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mose. BeKTop MarHMTHOW MHAYKIIUU.
[IpyHIMI CynEepro3UIIMM MarHUTHBIX Tosiei. JImHnM MarHWuTHOW MHAYKUMHM. KapThHa JTWHAM MAarHUTHOW WHIYKLIHH ITOJS
MOCTOSIHHBIX MarHUTOB.

MarnutHo€ nosie NPOBOJHUKA ¢ TOKOM. KapTuHa TUHUNA MHAYKIMHA MarHUTHOTO MOJISL JUIMHHOTO MPSIMOTO ITPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJAHMKA, KAaTYIIKHA ¢ TOKOM. OnbIT Dpcreaa. BzanmoneincTBue NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuia Jlopenua, e€ MOyJib M HarpaBiieHUE. JIBH)KEHHE 3apssKEHHOM YacTHUIIbI B OJTHOPOJHOM MarHuTHOM noJjie. Pabora
cwiibl JIopeHna.

SBneHue >JIEKTPOMArHUTHON MHAYKUIMH. [T0TOK BEKTOpa MarHUTHOW MHAYKIUHU. DJIEKTPOABUKYILAS CUJIA WHIYKIIUH.
3aKOH AJIEKTPOMarHuTHOM uHAYKIuu Dapajes.
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BuxpeBoe siekTpuueckoe mojie. DJIEKTPOABUKYINAS CHJIa UHAYKIUK B MPOBOJAHUKE, ABMXKYIIEMCS MOCTYNAaTEIbHO B
OJIHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIMHU. DJIEKTPOABHKYIAs CHUJIA CAMOMHIYKIIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHE: MIOCTOSHHBIE MATHUTHI, SJIEKTPOMATHUTHI, SJIEKTPOJBUIATEb,
YCKOPUTEIU AJIIEMEHTAPHBIX YaCTHI], HHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MarHUTHBIM TTOJIEM.

JIuHUY UHIYKIIMY MarHUTHOTO TOJIS.

B3anmoeiicTBrE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE IEKTPOMArHUTHOW UHIYKITUU.

IIpaBuo Jlenua.

3aBUCHUMOCTb JIEKTPOJABUKYILIECH CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.

SIBneHue cCaMOMHAYKITUH.

Yuenuueckuii sxecnepumenm, 1abopamopnule pabomuwl

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Uccnenosanue AeiiCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pa3znes 5. KosieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHumHble KO1e0AHUA
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KonebarenbHast cuctema. CB0OOOIHBIE MexaHUueckue koneOanud. ['apmonudeckue koseOanus. llepmon, yacrora,
amruintyna u gasza koiebanuit. [IpyxuHHBIN MasTHUK. MaTeMaTHUeCKU MasiTHUK. Y paBHEHHUE FTapMOHHUECKHUX KOoJeOaHuH.
[IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbnbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAaHUS B UACATBHOM K0J1e0aTeTbHOM KOHTYpe. AHAIOTUs
MEK]ly MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMU KoJiebanusamu. @opmyia TomcoHa. 3aKOH COXpaHEHUS SHEPTHUH B UJI€aTIbHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBnenure o 3aryxaronux KoseOaHusx. BriHyxkaeHHbIE MexaHHueckue KojeOaHus. Pe3onanc. BeiHyXIeHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

[Tepemennslil Tok. CHHYCOUIANIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U AEHCTBYIOIIEE
3HAQYEHUE CUJIbI TOKA U HATIPSKEHUSI.

Tpancpopmarop. IlpousBonacTBo, nepepadya U MOTPEOJIICHUE SIEKTPUUYECKOM SHEPTUHU. DKOJIOTUYECKHUE PUCKH IPH
MIPOMU3BOJICTBE AEKTPO3HEPrun. KylbTypa nCroap30BaHus SJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HMU.

TexHUYeCcKHe yCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE: SIIEKTPUUECKUN 3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JINHUH
AJIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojieOaTeIbHON CUCTEMBI (IPYKUHHBIN WJIM MAaTEMAaTUUYECKUN MAsITHUK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HATIPSIKEHUSI OT BPEMEHH ) JUTsI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA UHIYKTUBHOCTUA U KOHIEHCATOPA.

Mopens TUHUYU AIEKTPONEpEaauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

UccnenoBanue 3aBUCUMOCTH TIeprOia MajIbIX KoJIeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH M MacChl Tpy3a.

Hccnenoanre nepeMEHHOr0 TOKa B LIEMH U3 TTOCIEA0BATEIBHO COCTMHEHHBIX KOHIEHCATOPA, KaTYIIIKU U PE3UCTOPA.
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Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHuuecKkue BOJIHBI, yCII0BHs pacupoctpaHeHus. [leproa. CkopocTh paciipocTpaHeHuUs U IIMHA BOJHEL. [lonepeunsie
U TIPOJI0JIbHBIE BOJIHBL. IHTepdepentus u qudpakiys MEXaHUYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBL. Y CIIOBHS U3TyYEHUS 3JI€KTPOMArHUTHBIX BOJIH. B3anmuas opueHranus Bekropos E, B, V B
ANIEKTPOMArHUTHON BosHE. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXeHHE, MPEJOMIICHHE, MNOJspu3auus, Iudpaxius,
uHTepdepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpyuHIMIIBI paJUOCBA3H U TENEBUACHUSA. Paguookanys.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHrueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBAs JUATHOCTUKA B
TEXHHUKE U METUIIMHE, pajap, paAuonpUEMHIUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: U NpeIOMIICHHUS] MEXAaHUYECKUX BOJIH.

Ha6nronenue nnatepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

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

HccnenoBanre CBOMCTB  AJEKTPOMArHUTHBIX — BOJIH: OTpPaXKeHHE, MPEJOMIICHHE, TMOJspu3auus, AuQpakmus,
uHTephEepeHITHS.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsMonuHeiHOE pacnpocTpaHeHHWe CBeTa B OJHOpoAHOM cpene. JIyu cera. Toueunslii
MCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusl cBeta. [locTpoeHne n3o0paxxeHui B INIIOCKOM 3epKajie.
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[Ipenomienne cBeta. 3aKOHBI MpPETOMIICHUS CBeTa. AOCOTIOTHBIA MoOKa3aTenb mpenomiieHusa. [lomHoe BHyTpeHHee
orpaxeHnue. IIpenenpHplil yroi noJHOrO BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro cBera. LBerT.

Cobuparoue u paccenBaromve JuH3bl. ToHKas nuH3a. DOKYCHOE PAacCTOSHHUE M ONTHUYECKAas CHJIa TOHKOW JIMH3BL
[TocTpoenre M300pakeHUA B COOMPAIONTUX M PACCEUBAIOIMIMX JUH3aXx. DOopMylia TOHKOW JIMH3BI. YBEJIWYEHHUE, TaBAEMOE
JIMH30M.

IIpenenbl NpUMEHMMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBas onrtuka. WMHTepdepenuus ceta. KorepeHTHble HCTOYHUKU. YCIOBHUS HAOJIOJEHUS MAaKCUMYMOB U
MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTHHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. JudpaknuonHas pemeTka. YciaoBue HAOMIOEHUA TJIABHBIX MAKCUMyMOB IpU MaJCHHUH
MOHOXPOMaTHYECKOT0 CBETa Ha IU(PPAKIITMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOHCTBA M MPaKTUYECKOE NPUMEHEHHUE: OYKHM, Jyna, (oroammapaT, MPOEKLMOHHBIA amnmapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAS ONTHKA, TUPPAKIIUOHHAS PEIETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpssiMonuHeHOE pacpoCcTpaHEeHUE, OTPAKEHHUE U MPeIoMIIeHHEe cBeTa. ONTHYECKHE MPUOOPHI.

[TomHOE BHyTpEHHEE OTpakeHue. Mozenb CBETOBOAA.

WccnenoBanue CBOMCTB M300payKEHU B JIMH3AX.

Mopenn MUKpOCKoOma, TEJIECKOIA.

HaoOnronenue natepdepeHunn crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbIO AUGPAKIUOHHON PEIETKY.

Hab6nronenue nossipusaiiuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomoi
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N3mepenue nokasaress IpeJoMIICHUS CTEKIIA.
HccnenoBaHue CBOMCTB M300paKEHUI B JTMH3AX.
Habitoienue nucnepcun cBera.

Pazgea 6. OcHOBBI clieUAJIBHOM TEOPHU OTHOCHTEIBLHOCTH
I'paHvipl  TPUMEHMMOCTH  KJIIACCMYECKOM MeXaHUKH. llocTynmarel cnenuanbHOM — TEOpUH
MHBApPUAHTHOCTb MOZYJII CKOPOCTH CBETA B BAKyyM€, IPUHLIHII OTHOCUTEIIBHOCTH DWUHINTEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aME/IJIEHUE BPEMEHU U COKPAILEHUE JJINHBI.
OHeprus ¥ UMIYJIbC PEIITUBUCTCKON YaCTHIIBIL.
CBs13p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBanToBasi pusnka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. Dopmyna [lnanka cBa3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIbC (POTOHA.

OTHOCUTCIIbHOCTH.

OtkpeiTre u uccnegoanue porospdexra. OnwiTel A. I'. Cronerosa. 3akoHsl poTodPdekra. YpaBHeHHe DUHIITEHHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
JlaBnenue ceera. OnbiThl I1. H. JIebenena.
XUMHUYECKOE JICHCTBUE CBETA.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: (POTOAIEMEHT, (DOTONATYUK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®otorh(HexT Ha YCTAaHOBKE C IIMHKOBOM MJIACTHHOM.
UccnenoBanue 3akoHOB BHeMTHETo poTodddekra.
CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Monenbs atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -uactui. [Inmanerapras moaens atoma. [locTynaTer
bopa. M3nyuenune u norsiomenne (JOTOHOB MPHU MIEPEXOE aTOMa C OJTHOTO YPOBHS SHEPTUH HA APYTroid. Bumbl CieKTpoB.
CnexTp ypoBHEHN S3HEPTUH ATOMA BOJAOPOJA.

BosnHoBekle cBoiicTBa yacTull. BonnHsl ne bpoiina. KopnyckyIspHO-BOIHOBOM JTyaau3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckune ycTporucTBa U NPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHbBIN aHaln3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Onpenenenue IIMHBI BOJIHBI JIa3epa.

HaOnronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Habnronenue nuHeRyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIEePUMEHTHI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpoeHHs siapa. OTKpbiTHE paguoakTUBHOCTU. OmbiThl Pesepdopna mo
OTIPEJICTICHUIO COCTaBa PAANOaKTUBHOTO U3nyudeHus. CBoiicTBa anb(da-, 6eta-, raMmMa-u3nydeHus. BiausHue paanoakTMBHOCTH
Ha JKMBbIE OPTaHU3MBI.

OTtkpbITHE TTPOTOHA U HeWTpoHA. HyknonHas mozens spa ['eitzendepra—Banenko. 3apsia saapa. MaccoBoe 4uciio spa.
N3oTomsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznyuenue. 3aK0H paJuOaKTUBHOTO pacmajia.
DHeprus CBsS3M HYKJIOHOB B sipe. Snepubie cuibl. Jlepext maccer sapa.
SAnepHble peakunu. Jlenenue u CUHTE3 €.

SAnepnsiit peaktop. TepmosiaepHbIii cuaTe3. [IpoOaeMbl U TepCIeKTUBDI SIEPHON YHEPTETUKU. DKOJIOTUUECKUE aCIIEeKThI
SIEPHON DHEPIETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
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MeTonbl HaOJIFOIEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.
OyHaamMeHTaNbHbIE B3aUMOeHCTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHHUeCKHEe YCTPOWCTBA M MPAKTHYSCKOE NMPHUMCHEHHUE: JO3UMETp, KaMepa BuilbcoHa, SACpHBIN peakTop, aTOMHAs
oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Paszpges 8. JDiieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Otanbl pa3BUTUS acTpoHOMHUH. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKCHUE.

ConHeuHas cucrema.

Comnue. Connewynass akTWBHOCTb. Mctounumk sHeprum ConHua u 3BE34. 3BE3ABI, MX OCHOBHBIE XapPAaKTEPHUCTHKH.
JlnarpaMma «CHEKTpajJbHBIM KJAcC — CBETUMOCTH». 3BE31bl TJIABHOM IMOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] TJIAaBHOM MOCIIENOBATENbHOCTH. BHyTpeHHee cTtpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUSA O
MIPOUCXOKIECHUH U 3BoJIIoIMK CoJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Mueunsiii [1yTs — Hamia ["anmaktuka. [Tonoxenue u nuxenune Comnuia B ['anaktrke. Tunsl ranakTuk. PaguoranakTuku u
KBa3apbl. YEpHBIE IBIPHI B S/IpaX rajJaKkTHUK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66na. Pa3z6eranue ramaktuk. Teopus bonbiioro B3psiBa. PennkroBoe
W3JIy4YCHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus

HaGnronenust HeBOOpy>KEHHBIM TJ1a30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKESHUN JIJIST OTIPEIETICHHS TIOJI0KECHHUSI
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3usi CeBepHOTO MOIyIIapus U SPKHUE 3BE3/IBI.
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Hab6mronenus B Teneckon Jlynsl, mianet, Maeuyroro [TyTu.

O06o01mariiee NOBTOpeHUE

Ponb ¢pu3uku m acTpOHOMUM B 9KOHOMUYECKOM, TEXHOJIOTMUECKOW, COLMAIBLHON M 3TUYECKON cdepax NesaTebHOCTH
YeJI0BEeKa, POJb U MECTO (PU3MKU U aCTPOHOMHMHM B COBPEMEHHOW HAay4YHOW KapTHUHE MHUpa, pPojb (PU3MYecKod Teopuu B
(GbopMHUpPOBaHUM TPEACTABICHUNA O (HU3UIECKON KapTUHE MHUpa, MECTO (PH3NYECKONW KapTHHBI MHUpa B OOIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O MPUPOJIE.

MexnpeaMeTHbIE CBS3H

N3yuenue kypca gusnku 6a30Boro ypoBHs B 11 kimacce oCyIIECTBISETCS ¢ YUYETOM COJIEPKATEIBHBIX MEKITPEAMETHBIX
CBS3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nousamusi, CBSI3aHHBIE C U3YUYCHUEM METO/IOB HAYYHOTO MMO3HAHUSA: SIBIICHUE, HAYYHBIN (DAKT, TUIIOTE34,
(uznyeckas BeJIMUMHA, 3aKOH, TEOpHsi, HAOIIOJIeHHE, SKCIEPUMEHT, MOJIETTUPOBaHUE, MOJIE/b, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U X NMPOCKIIMHU HA OCH KOOPJIUHAT, CI0KEHNUE BEKTOPOB, IPOU3BOIHBIE
AJIEMEHTAPHBIX QYHKINHI, TPU3HAKU MTOA00US TPEYTOJIbHUKOB, OMPEACICHUE TJIOMIAIA ITOCKUX PUryp u o0bEma Tel.

buonocus: snexrpuueckue SIBICHUS B JKUBOM MpHUPOJE, KojeOaTelabHbIE IBWKEHHUS B KUBOW MPUPOJE, ONTUUYECKUE
SIBJICHUS B )KMBOM MPUPOJIE, NCUCTBUE pAIMAllMH HA KUBBIE OPTraHU3MBbI.

Xumus: CTpOE€HHWE aTOMOB M MOJICKYJ, KpUCTaUIMUecKash CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl OOpa30BaHUS
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepaghus: MarHUTHBIE TIOJIFOCA 3€MJIM, 3aJIeKW MarHUTHBIX Py, POTOChEMKA 3eMHOM MOBEPXHOCTH, MPEACKa3aHUE
3eMJICTPSICEHU.

Texnonozus: TMHUA 3JIEKTPOIIEpeIad, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJABUTaTElb, HHAYKIIMOHHAS I1€4Yb, paaap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHA, TeledoH, CBU-neub, mMpoOeKITMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEUHas OaTap
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yyebHoro mpenmera «®Pusnka» Ha ypoBHE cpelHero obdiiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJIKHO
o0ecreynTh JOCTUKEHUE CISAYIOIUX JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE PE3yNbTaThl OCBOCHUS YyueOHOTO mnpeaMera «Dusznka» MOKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH
00yJaroImuXxcsi PyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH TMYHOCTH, CHCTEMON IIEHHOCTHBIX OpUEHTAITUH],
MTO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IICHHOCTSM POCCUHUCKOTO 00IIIeCcTBa, PAaCIIUPEHUE
YKU3HEHHOT'O OTIbITA U OTbITA ACSATEILHOCTH B MPOLIECCE PEATU3allMi OCHOBHBIX HANIPaBJICHUN BOCIIUTATEILHOM IEITEIHHOCTH,
B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIUK OOYYaOIIEToCcs KaK aKTMBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHMCKOIO
00IIIeCTBA;

MPUHATHE TPAIUIIMOHHBIX 00IIIEUEIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B MHTEpPECaX IPa)KJaHCKOTO OOIIECTBA, y4aCcTBOBATh B CAMOYITPABJICHUU B
o0pa3oBaTeIbHON OpraHu3allly;

YMEHHE B3aMMOICHCTBOBATH C COITUATLHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIMSAMHU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTHh POCCUHUCKOM TPaKIaHCKON MACHTUYHOCTH, TAaTPUOTH3MA,

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSM POCCHUCKUX YUEHBIX B 00JacCTH (PU3UKH H
TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO IMOBEICHUS;
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CIOCOOHOCTD OIEHHBATH CUTYAIMIO M NMPHHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH, B TOM YHCJIC B JCATEIbHOCTH YUEHOTO;

OCO3HaHHUE JTMYHOTO BKJIaJa B IIOCTPOCHHUE YCTONYMBOTO OYIyIIETro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

3CTETUYECKOE OTHOIICHUE K MUY, BKJIIOYast 3CTETUKY HAYYHOIO TBOPUECTBA, IPHUCYIIEro (PHU3NUIECKOi HayKe;

5) Tpy10BOr0 BOCIIUTAHHUS:

HHTEPEC K pas3anyHbIM chepaM MpodecCHOHATBHOM IesITeIbHOCTH, B TOM YHCIC CBSI3aHHBIM C (PU3MKON M TEXHHKOM,
yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP OYayIIeH MpoeCCHr U pealn30BbIBATh COOCTBEHHBIC KM3HCHHBIC TLIAHBI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BaHUIO B 00JaCTH (DU3UKH HA MPOTSIKCHUN BCCH KU3HHU;

6) IKOJIOrHYECKOr0 BOCIIMTAHUS:

cOPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHKE TJI00AIBHOTO XapaKTepa IKOJOTMYSCKUX MPoOIeM;

IUTAHUPOBAHKE M OCYIICCTBICHHE JICHCTBHI B OKPYKAIOIICH cpelie Ha OCHOBE 3HAHHS IICJICH YCTOWYMBOIO Pa3BUTHS
YEJIOBEUCCTBA;

pacIIMpeHue OmbITa ASATEILHOCTH KOJIOTMYCCKON HAPABIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHMI 110 (DU3HKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (DH3HMUCCKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOMW JESATEILHOCTH, TOTOBHOCTD B MPOIIECCE M3YUEHHUS (PU3MKH OCYIIECTBIIATH MPOCKTHYIO U
UCCIICIOBATEIILCKYIO ICATSIIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSTENLHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OIPENIEINIATh LENU NCATECIbHOCTH, 3a1aBaTh NapaMeTPbl U KPUTEPUU X JOCTHKEHHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSIX;
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pa3pabarbIiBaTh MJIAH PEUICHUS TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIIUXCA MAaTEPUAIIBHBIX M HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JACSATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIECJISM, OLICHUBATH PUCKU MOCIEICTBUIA
NEeSTENbHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH pa0OTY B YCIOBUSX PEaJIbHOTO, BUPTYAJILHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKue 1eHCTBUS:

BJIa/ICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU MOHATUSIMU U METOJaMU (DU3UUECKON HAYKH;

BJIQJICTh HaBBIKAMHU Y4EOHO-HCCIIENOBATEIHCKOW M MPOEKTHOM JEATEILHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHs 3a7a4 (PU3NYECKOTO COACpPkKaHUsI, TPUMEHEHUIO Pa3IUYHbIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJIAMH JEATEILHOCTU 10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIlMU, MPEOOPa30BAHUIO U MPUMEHEHUIO
B Pa3NIMYHBIX YUYEOHBIX CUTYAIHMSIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBIABJISITh IPUUMHHO-CIIEICTBEHHBIE CBA3U M aKTyaJIU3HPOBATH 3aJady, BBIIBHUIATh TMIIOTE3Y €€ PEIICHUS, HAXOJIUTh
apTyYMEHTHI JJIs1 JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS;

aHAJM3UPOBATh TOJYYEHHBIC B XOJI€ PELICHUs] 3aJlaud pe3yJbTaThl, KPUTUYECKU OILIEHUBATh HX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a7]a41 B 00pa30BaTEIbHOMN JIEATETILHOCTH, B TOM YKCJIE TPU U3YYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETb NMEPEHOCUTH 3HAHUS 110 (UBUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIIBHBIC MOIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanmeii:

BJIaJICTh HABBIKAaMU MOJIy4eHUsI HHOpMauK (PU3NYECKOT0 COAEP KaHUsI N3 HCTOUHUKOB Pa3HbIX TUTIOB, CAMOCTOSATEIIBHO
OCYILIECTBIISATH MTOUCK, aHAJIU3, CACTEMATH3aLMI0 U UHTEPIIPETAIMIO HH(OPMAIIUU PA3IMYHBIX BUOB U (hOpM IpEACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;
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UCIIONIb30BaTh CpPEJICTBa HWH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHMH B pEIICHUH KOTHUTUBHBIX,
KOMMYHHKATUBHBIX M OpPTraHU3aIlMOHHBIX 33]1a4 C COOII0ICHNEM TPpeOOBaHMI IPTOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, TPaBOBbIX U ITUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOrO COACPKAHUS B PA3IUYHBIX (opMarax ¢ y4€TOM Ha3HAuYCHUS MHPOPMAIMH U LEJIEBOU
ayJUTOPHUH, BBIOMpasi ONTUMAIBHYIO POpMY MPEICTAaBICHHUS U BU3yaIU3alliu.

KoMMyHHMKATHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS:

OCYILIECTBIIAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYallMid U CMSIT4aTh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM A3BIKOBBIX CPEJICTB;

NOHMMATh U UCHOJIb30BaTh NPEUMYIIECTBA KOMaHIHON U HHAUBUAYAIbHON padOThI;

BbIOMpATh TEMATUKY U METOJAbl COBMECTHBIX AEUCTBUI € YYETOM OOLIUX MHTEPECOB M BO3MOXKHOCTEHM KaXKJIOro ujeHa
KOJIJIEKTHUBA;

IIPUHAMATh LEIM COBMECTHOU NEATEIIBHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH IEHUCTBHUSA IO €€ JNOCTHKEHHIO:
COCTABJISITH IIJIaH IEUCTBUM, paCTIPEAENSITh POJI C yUETOM MHEHUI YYaCTHUKOB, 00CYKIaTh pE3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh Ka4E€CTBO CBOETO BKJIaJ[a M KAYKAOI0 YYaCTHHKA KOMaH/ bl B OOLLIUI pe3yabTaT IO pa3pad0TaHHBIM KPUTEPHSIM;

[IpeUIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH WU C ITO3ULMN HOBU3HBI, OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJISITh TO3UTUBHOE CTPATErHYECKOE TOBEIACHUE B PA3JIMYHBIX CHUTYalUsX, MPOSBIATb TBOPYECTBO H
BOOOpaxxeHue, ObITh MHULIUATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSATENIbHO OCYIIECTBIISITh TO3HABATENbHYIO JEATEIbHOCTh B 00JAacTH (M3MKM W aCTPOHOMHUU, BBISBIATH
MpOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOATENIbHO COCTaBJIATh IJIAH PELIEHUS] PAaCUETHBIX M KAa4ECTBEHHBIX 3aJad, IUIAH BBINOJIHEHUS MPAKTHYECKOU
paboThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUH;

AaBaTb OICHKY HOBBIM CUTYaAllUAM;
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pacIIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3pyIUMLIUU B 00JacTH (U3HMKH, TOCTOSHHO TIOBBIIATH CBOMU
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIBTATOB LIEIISM;

BJIa/IE€Th HaBbIKaMU NIO3HABATENIbHOMN pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX AEMCTBUIA U MBICIUTENIbHBIX IPOLIECCOB,
UX pe3yJbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIECKCUH SISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3E PE3YyJIbTaTOB ACSITEIBHOCTH;

IPUHUMATD Ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX NP aHAJIM3€E PE3YIbTAaTOB IEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npouecce qocTHKeHUs JTUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MPOrpaMMbl MO (PU3UKE AJI YPOBHS CPEIHErO OOIIEro
oOpa3oBaHMsl y 00y4aroUMXCcs COBEPIIEHCTBYETCS IMOLIMOHAIbHBIN HHTEUIEKT, IPeanoaraiomuil chopMUpPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE COCTOSIHUE, BUETh HAPABICHUS pa3BUTHUS
COOCTBEHHOW AMOIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHE,
CHOCOOHOCTH aJIalTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSABIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHENI MOTHBALlMU, BKJIKOYAIOLIEH CTPEMJIEHHE K JOCTMIKEHUIO LEJIH U YCNEXy, ONTUMHU3M, WHUIIMATUBHOCTD,
YMEHHE IEVCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

AMIIATUHM, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYIHX, VYYHUTBIBATH €ro mpH
OCYUIECTBJIECHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBUIO M CONEPEKUBAHUIO;
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COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpaMBaTh OTHOIICHUS C JPYTMMH JIFOJbMH, 3a00THUTHCH,
MPOSIBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y
0o0y4JaronMxcs yMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MecTO (U3MKU B (HOPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MHUpA, B
Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKON ESITEIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHUIBI MPUMEHEHUS] M3YYCHHBIX (PU3MUECKUX MOJENICH: MaTepuaibHas TOYKA, MHEpLHMAIbHAS CHCTEMa
oTcu€Ta, aOCOMIOTHO TBEPIOE TENO, WUJCANBbHBIA Tra3, MOJCIU CTPOCHMS Ta30B, KUJIKOCTEH W TBEPHABIX T, TOUYCUHBIN
AIEKTPUUYECKUH 3apsil PU pElIeHUN (PU3NUECKUX 3a]1ay;

pacrio3HaBath (hu3nyeckue siBJIeHUs (TPOILIECChl) U OOBSCHITH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-
KMHETUYECKOM TEOpPUU CTPOCHMS BEIIECTBA W AJEKTPOJAVMHAMHUKHU: PABHOMEPHOE UM PABHOYCKOPEHHOE MPAMOJIMHEHHOE
JBIDKCHHUE, CBOOOIHOE IMAJICHUE TEJ, IBMKCHUE MO OKPYXXHOCTH, MHEPIIUS, B3auMoaecTBHUe Tell, 1uddy3us, OpoyHOBCKOE
JBIDKCHUE, CTPOCHHUE JKUJKOCTEH W TBEPABIX TeN, U3MCHEHHE 00BhEMa Tell MpH HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOS
paBHOBECHE, UCNIapeHUe, KOHACHCAINsI, TIJIaBJICHUE, KPUCTAIUTM3AIUs, KUTIEHUE, BIAKHOCTh BO3/1yXa, MOBBIIIEHUE JaBJICHUS
rasa Mpu ero HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXKAY MapaMeTpaMH COCTOSIHHS Ta3a B U30MPOIECCaX, MICKTPU3ALIUS
TEJ1, B3AUMOJECUCTBUE 3aPAJIOB;

OTIMCBHIBATh MEXAaHUYECKOE JBM)KCHHUE, UCTIOIB3Ys (PU3UYECKHUE BEIUIMHBI: KOOPANHATA, ITyTh, IEPEMEIEHUE, CKOPOCTD,
YCKOpEHHE, Macca Teja, CUJia, UMIYJIbC TeJjla, KHHETHYEeCKas SHEprus, MOTCHIMalbHas JHEPTusi, MeXaHuueckas padorta,
MEXaHMYeCKass MOITHOCTh; TPHU OIMHUCAHUM TPABUIBLHO TPAKTOBATh (DU3UYECKUI CMBICI HCIOJIb3YEMbIX BEIMYHMH, HX
0003HAYEHUS U €ITUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (PM3UYECKYIO BEJIUUUHY C IPYTUMHU BEJIMUNHAMU;

OMHCHIBATH N3YYCHHBIC TETNIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBICHHS, UCTIONB3YS (PM3HUECKUE BETUIMHBI: IaBJICHUE ra3a,
TeMIreparypa, CpeHssl KHHETUYECKasi SHEPrUsl Xa0TUYECKOr0 JBUKEHUSI MOJIEKYJI, CPEHEKBAIPATUYHAS] CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHEPrusi, padoTa raza, ko3P UIIMEHT MOJIE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENS; TIPU
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OTHMCAHWM TPABWIBHO TPAKTOBATH (YU3MYECKUN CMBICI WCIIOB3yeMbIX BEITUYHH, UX 0003HAYEHUS W CIUHUIIBI, HAXOIUTH
(GhOpMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHUMH BEIIMUNHAM;

OINHCHIBATh HW3YYCHHBIC JIIGKTPUYECKUE CBOWCTBA BEIIECTBA M JJIEKTPUYECKUE SBICHHUS (TIPOIECCHI), HCIOIB3Ys
¢bu3nUeCKUe BEIUYHMHBL: DJICKTPUUYCCKUI 3apsija, SJICKTPUUYECKOE TIoJie, HAmpsHKEHHOCTh TIOJIsA, IMOTEHIMAJ, Pa3HOCTh
MOTEHITUAJIOB;, TIPU ONMUCAHWW TPABWJIBHO TPAKTOBATh (DPU3WYECKUN CMBICI HCIOJIB3YEMBIX BEIWYWH, UX O0O3HAUCHUS H
€IMHUITBL;, YKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (PM3NUECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAIM3UPOBATh GU3NICCKUE TIPOIECCH U SBICHUS, UCTOIB3Ys GU3MUECKUE 3aKOHBI U MPHHIIUIIBI: 3aKOH BCEMUPHOTO
taroterus, |, Il u 1l 3akonsl HptoTOHA, 3aKOH COXpaHEHUSI MEXaHUUECKOU SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHIIUIL
CYTIEPIIO3UILIMU CUJI, TPUHIUI PABHOIIPABUS MHEPIIMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETHYECKOW DSHEPTUH TEIJIOBOTO IBMIKEHHUS MOJEKYJT C aOCOJIOTHOU
TEeMIIepaTypol, MEepBBI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHEHHS JJICKTPUUYECKOTO 3apsna, 3akoH Kysona, mpu 3ToM
paznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBHS (TpaHUIIbl, 00J1acTH)
MIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIIMIBI JCUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKHUX YCTPOWCTB; Pa3jINdaTh YCIOBUS HX
0€30macHOT0 MCTOJB30BAHMS B IOBCETHEBHOM JKHU3HH;

BBITIOJTHATH DKCIIEPUMEHTHI 10 HWCCICAOBAHHMIO (DU3MYECKUX SIBJICHUN W TIPOIECCOB C HCIIONB30BAHUEM TMPSMBIX H
KOCBEHHBIX H3MEPEHU, Mpu 3TOM (PopmMynupoBaTh MpoOJemMy/3ajady U TUIMOTE3y Y4eOHOro JKCIEpUMEHTa, coOupaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMUSI, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJIATh MPSIMbIC U KOCBEHHBIC M3MEPCHHS (PU3NYSCKUX BEIMYMH, TIPH 3TOM BBIOMpPATh ONTHMAIBHBINA CTIOCO0
M3MEPCHHUSI M UCII0Ih30BaTh U3BECTHBIC METO I OIIEHKH ITOTPEITHOCTEH H3MEPEHUH;

MCCJIEIOBATh 3aBUCUMOCTH MEXNy (PU3MUYECKHUMHU BEIMYMHAMU C HUCIOJIb30BAHUEM MPSIMBIX H3MEPEHUN, MPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE TAOJHUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHMUS;

cOOTIOaTh MpaBuiia 6€30MacHOTO TPy/la MPHU MPOBEICHUU UCCIICIOBAHUI B paMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-
HCCJICIOBATEIILCKOM ¥ TIPOCKTHOM JIEATEIILHOCTH C HWCIIOJIb30BAHUEM HW3MEPHUTEIBHBIX YCTPOMCTB W J1aOOpPAaTOPHOTO
000pyI0BaHUS;
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pemath pacy€THHIC 3a/1a4M C SIBHO 33JJaHHOW (PM3UYECKON MOJEIBIO, UCTIONb3Yys (PU3HUECKUE 3aKOHBI U MPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3a7add BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUECKHE BEIUYUHBI W (DOPMYIIBI,
HEeoOXoIUMbIE g €€ pEeIIeHUs, NMPOBOJUTH PACUEThl W OLICHUBATH PEATLHOCTh MOJYYEHHOIO 3HAYeHUs (HU3UYECKOU
BEJINYUHBI;

pelIaTh KadyeCTBEHHBIE 3aJla4d: BBICTPAMBATH JIOTMUYECKU HEMPOTUBOPECUMBYIO LEMOYKY PACCYKIACHHUM C OMOPOM Ha
M3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3HUECKHUE SBIICHUS;

UCIIOJIb30BaTh TMPU PEIICHHH Y4YeOHbIX 3a7ad COBpPEMEHHbIE HH()OpPMAIMOHHBIE TEXHOJIOTMHM JJIsl TIOMCKa,
CTPYKTYPUPOBAHHMSI, MHTEPIPETAIMA U TPECTABICHUS YYEOHOW M HAyYHO-TIOMYJSpHOM HHGOpPMAIIMK, TOJYyYEHHOH W3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTy4aeMyto HH(pOpMaIIHIo;

MIPUBOJIUTH IPUMEPHI BKJIaJla POCCUMCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPY’KAIOIIEro MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B IMOBCETHEBHOM >KM3HM JUIsi oOecrnedeHus Oe30MacHOCTH IpHU
oOparieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHEHUS 3/I0POBbs M COOJIIOJICHUSI HOPM 9KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpymIe C BBIMOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATh paOOTy TPYIIbI, palliOHATLHO
pacrpenensiTh 00sS3aHHOCTH U TUIAHUPOBATh JEATEIBHOCTh B HECTaHAAPTHBIX CUTYallMsIX, aJCKBAaTHO OIICHUBATH BKJIAJl
KaXJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI.

K koniry oOydenus B 11 kiiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MecTO (U3MKU B (HOPMUPOBAHUU COBPEMEHHOW HAy4yHOW KapTHUHBI MHUpA, B
Pa3sBUTUM COBPEMEHHOW TEXHUKH W TEXHOJOIMH, B NPAKTUYECKOM MAEATEIIBHOCTH JIKOJEHW, LEIOCTHOCTh U E€IUHCTBO
(bU3UYECKON KapTHUHBI MUPA;

VYHUTHIBATh TPAHUIIBI TPUMEHEHUS! M3YUYEHHBIX (PU3MUYECKHX MOJIEICH: TOUCUYHBIA DJIEKTPUUYECKUM 3apsij, JIyd CBETa,
TOYEYHBIM UCTOUYHUK CBETA, sIZICPHAs MOJICNIb aTOMa, HYKJIOHHAsI MOJICJIb aTOMHOTO Si/ipa MpH pelieHnH GU3NIECKUX 3a/1a4;

pacrio3HaBath pU3MYECKUE SBJICHUS (ITPOIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB AJIEKTPOJAMHAMUKHU U KBAaHTOBOM
(GU3UKU: dIEKTpUYECKas MPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XMUMUYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aMMOJICUCTBHE
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MarHuTOB, 3JIEKTPOMArHUTHAs WHAYKIHS, NEWCTBHE MArHUTHOTO TIOJISI HA TMPOBOJHHUK C TOKOM W JIBIDKYIIMICS 3apsii,
ANIEKTPOMATHUTHBIC KOJIGOAHWUS W BOJIHBI, TPSMOJIMHEHHOE pacmpoCTpaHEHUE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTepdepeHnus, 1udpakius U NoJapu3alis cBeTa, TUciepcus cBera, porornexkrpuueckuit 3hdext (hoTodddexT), cBeToBOE
JaBJICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aTOMa BOJAOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAs PaIMOAKTHBHOCTB;

OTHCHIBATh N3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUICCKHE, MATHUTHBIC, ONITUYECKHE, IIEKTPUUECKYIO TIPOBOANMOCTD
Pa3ITUYHBIX CPEM) M DIIEKTPOMATrHUTHBIC SIBJICHUS (ITPOIIECCHI ), UCTIONIB3YsI (PU3UICCKUE BEIIMUNHBI: dJICKTPUICCKUN 3apsi, CHIIa
TOKA, YIEKTPUICCKOE HATPSHKEHHUE, DIIEKTPUIECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIINAJIOB, SJICKTPOABMKYIIas CHila, paboTa
TOKa, MHAYKIUS MarHUTHOTO MOJisI, cuja Ammepa, cuia JlopeHia, WHIYKTUBHOCTh KaTYIIKH, SHEPTHUS DJIEKTPUUECKOTO U
MarHUTHOTO MOJIEH, MEPUO/I U 4acTOTa KoJieOaHUu B KOJIeOaTeIbHOM KOHTYpE, 3apsij U CUjla TOKa B IIPOLIECCEe TApMOHUYECKUX
AIEKTPOMATrHUTHBIX KoJieOaHuH, (DOKYCHOE PACCTOSHUE W ONTHYECKAs CHJIA JIMH3BI, TTPU OTMHMCAHUHN TPABUIHBHO TPAKTOBATH
(U3UYECKUN CMBICT UCIOJIB3yeMbIX BEIMYWH, UX 0003HAYCHMSI W CIWHUIIBI, YKA3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(U3UYECKYIO BEIMYKHY C JPYTUMH BEIHYHHAMM;

ONMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHUS M TPOLIECCHI, UCHOJb3Yd (U3MYECKUE BEIWYUHBI: CKOPOCTH
AIIEKTPOMATHUTHBIX BOJIH, UTMHA BOJHBI M YACTOTA CBETA, DHEPTHUS U UMITYJILC (DOTOHA, IIEPUOJ MOTypaciaa, YHEPTUs CBSI3U
aTOMHBIX S7ICp, TIPU OMHMCAHWH TMPABWILHO TPAKTOBATh (PM3MYECKUN CMBICI WCIIOJB3yEMBIX BEIUYMH, UX 0003HAUCHUS U
SAVHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINEC MAHHYIO (U3HYECKYIO BEIUYMHY C APYTUMH BEIMYWHAMH, BBIYUCISTH
3HauYeHUEe (PU3NYECKOI BEITMUUHBI;

aHAIM3UPOBATh (PU3UYECKUE MPOIIECCHl U SBJICHHS, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIBL 3aK0H OMa, 3aKOHBI
MOCIIEOBATEIHLHOTO ¥ MAapaJJIeIbHOTO COEAMHEHWS TPOBOJHUKOB, 3akoH Jxoymsa—JleHma, 3akoH 37IE€KTPOMAarHUTHON
WHIYKIIUW, 3aKOH MPSMOJMHEHHOTO PACIpOCTPAHCHHS CBETA, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI NMPEJIOMIICHHUS CBETa,
ypaBHeHue DitHITelHa 1 GpororddexTa, 3aKOH COXpAHEHHS YHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXpaHEHUs MacCOBOTO YHCIIA, MOCTyNaThl bopa, 3aKk0H pagroakTUBHOTO pacnajaa, Ipu 3TOM
paznuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHWE U YCJIOBHS (TpaHMIbI, 00J1acTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HalPaBJICHHE BEKTOPa MHIYKIIMA MarHUTHOTO TOJIsl IPOBOHUKA C TOKOM, CHUIBI AMIIepa v CHiTbl JIopeHIa;

CTPOUTH U OMHCHIBATh N300pAKEHUE, CO3/1aBAEMOE TNTIOCKUM 3€PKaJIOM, TOHKOW JIMH30M;
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BBITIOJTHSTh DKCIEPUMEHTBI 10 HWCCICAOBAHHMIO (DU3MYECKUX SIBJICHUN W TPOIECCOB C HCIOIB30BAHUEM TMPSMBIX U
KOCBEHHBIX HW3MEPCHUiA: Tpu 3ToM (GopMynupoBaTh MpobiemMy/3amady W THUIOTE3y Y4eOHOTrO 3KCIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 TPEIOKEHHOTO 000pYI0BaHUs, IIPOBOIUTE OIBIT U (DOPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBCHHBIE M3MEPEHUST (PU3NICCKUX BEJMYWH, NMPH 3TOM BBIOMPATH ONTUMAIBHBIN CIIOCOO
M3MEPCHHUSI M UCII0Ih30BaTh U3BECTHBIC METOIBI OIIEHKH IMOTPEITHOCTEH H3MEpPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3MYECKUX BEIMYUH C MCIOJIH30BAHUEM MPSMBIX H3MEPEHHI: TIPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOTYICHHON 3aBUCUMOCTH (PU3NUYCCKUX BEIMYMH B BUJE TAOIUI] U TPadUKOB, JAC/IaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOr0/1aTh MpaBuiia 6€30MacHOro TPyJa MPU MPOBECHUN HCCIIEIOBAHUN B paMKaX y4eOHOro SKCIEpUMEHTa, Y4eOHO-
HCCJICIOBATEILCKOM ¥ TIPOCKTHOM JEATEIBHOCTH C HWCIOJIB30BAHUEM HW3MEPHUTEIBHBIX YCTPOMCTB W J1AaOOPATOPHOTO
000py1oBaHUs;

pemaTh pacy€THbIC 3aJ]a4M C SBHO 3aJJaHHON (DU3UYECKON MOJIENbI0, HCHONb3Ys (DU3UUYECKUE 3aKOHBI U MIPUHITUIIBI, HA
OCHOBE aHaliM3a YCJIOBHS 3a7adyd BbIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3UUYECKHE BEIUYUHBI U (DOPMYIIBI,
HEOOXoaMMBIC IS €€ pEIICHUs, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS (DU3UICCKOU
BEJTNUMHBL;

permaTh KadeCTBEHHBIC 3aJadyM: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPEUMBYIO IIEMIOYKY PACCYXKICHUN C OMOpPOW Ha
M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3HUECKHUE SIBIICHUS;

UCIIOJIb30BaTh TIPU PEHICHUH YYEOHBIX 3a7a4 COBpPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTMH JJIsl TIOUCKa,
CTPYKTYPUPOBAHHMSI, MHTEPIPETAIIMA W TIPEIACTABICHUS YYCOHOW M HAyYHO-TIOMYJISIpHOW HWHGOpPMAIHMH, TIOJYyYCHHOH W3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTydaeMyr0 HH(pOpMaIInio;

OOBSACHSTH MPHUHIUIBI ACUCTBUSI MAIIMH, PUOOPOB M TEXHUUECKUX YCTPOWMCTB, pa3indarh yCIOBUS X O€30MacHOTro
WCIIOJIb30BaHUS B TIOBCETHEBHOMN KU3HU;

MIPUBOJUTH MTPUMEPHI BKJIAJ]A POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B O0BSICHEHUE MPOIECCOB
OKPY’KAIOIEeT0 MHUPA, B PA3BUTHE TCXHUKH U TEXHOJIOTHIA;
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WCIIOJIH30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3WKE B TMOBCECTHEBHOW JKMU3HHM Il OOecTedeHHs] OE30MacHOCTH TIPH
oOparieHnu ¢ mpruOopaMu U TEXHUICCKUMHU YCTPOUCTBAMH, JIJISI COXPAHEHUS 3I0POBbs M COOIIOICHUS HOPM SKOJIOTHUECKOTO
MOBECHUS B OKPYXKAIOIEH Cpejie;

paboTaTh B IpyIIe C BBIMOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJEH, MIaHUPOBAaTh PabOTy TPYMIbI, PALMOHAIBHO
pacnpenensiaTh OOS3aHHOCTH W IUIAHUPOBATH NIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBAaTHO OIICHWBATh BKJIAT
Ka)XJI0T0 U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PaCCMAaTPUBAEMOM MTPOOJIEMBL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB u TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huranica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK

da3oBbIe Nepexoabl

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

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 UIeKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
4 [TocTosiHHBIM 31€eKTpUYeCKUil TOK. TOKHU B 12 bubmuorexa [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PezepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4ecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97¢c
MexaHn4YeCcKHue U AIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo0.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnmnorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DIIEeMEHTHI KBAaHTOBOW OITHKHU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoerne aroma hitps://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE 51pO S hitps://m.eds00.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngjﬁ;f;;aoggﬁ £41007¢
Utoro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHME no ¢usuke

10 KUIACC

aTa H3y4YeHHus
KoanuyecTBO 4acoB A y JJIeKTPOHHBIE
Ne Tema vpoka uugposbie
n/m P B Koutponbhbie  Ipakruueckne 102 10a 106 o | 10a o0pasoBaTe/bHbIe
cero
paboTHI paboTHI o Gaxria | mnany  GakTHY | pecypet
IIaHy
dusznKa — HayKa O IIPUPOJIE.
1 Hayunsie MGT(})’;H HO:I:HEI:HI/M 1 4.09 5.09 bubnnorexa [JOK
v ) ’ https://m.edso0o.ru/ff0c32e2
OKPYKaroIIero Mupa
Poxb u mecTo pusuku B 4.09 5.09
OPMHUPOBAHUH COBPEMEHHOM
2 Eap HOII;I KapTUHBI 1\/?1/1 a, B 1 bubmorexa LOK
yi P N pa, https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JACSITEILHOCTH
JIIoJIe
MexaHn4ecKoe JBHKEHHUE. 11.09 12.09
OTHOCHTENBHOCTh
3 MEXAHUYECKOTO IBHKEHUS 1 Bubmiorexa IOK
' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHUe
4 PaBHOMEpPHOE NpsIMONIMHENHOE 1 11.09 12.09 bubmuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 18.09 19.09 bu6muoreka [JOK
MPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
CB0OOIHOE TTaJeHHE. 18.09 19.09
bubnunorexa LIOK
6 YckopeHne CBOOOHOTO 1

naacHus

https://m.edsoo.ru/ff0c39cc
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KpuBosmHeliHOE ABUXKEHUE.

25.09

26.09

7 JIBr>KeHre MaTepruaIbHOU bubmmorexa LIOK
https://m.edsoo.ru/ff0c3ada

TOYKH 10 OKPYKHOCTH
[IpuHIUIT OTHOCUTETBHOCTH 25.09 26.09

8 lNanunes. MuepuuanbsHble bubnuoreka [JOK
cucreMsl orcyera. [lepBbii https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuna. [Ipunmun

9 cymnepro3uuuu cuii. Bropoit 210 3.10 bubnnorexa [JOK
3axoH Herorona s https://m.edsoo.ru/ffOc3be8
MAaTepHaAIbHON TOUKU

10 Tpetuii 3akoH HeroToHa 1151 2.10 3.10 bubmmorexa [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTCHHUSI. 9.10 10.10

11 Cuna Tsxectu. IlepBas bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. 9.10 10.10 bubmuoreka [IOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapuunent 16.10 17.10

13 TpeHust. Cuiia COpOTUBIICHUS bubmuoreka [IOK
IIpU ABUKEHUU TEJIA B https://m.edsoo.ru/ff0c3f76
AKHUJIKOCTHU WU ra3e
ITocTynarensHOE U 16.10 17.10
BpalllaTeIbHOE ABHKEHUE

14 a0COIIOTHO TBEPOTO Tena. bubmuorexa [IOK

MowmeHnT cuisbl. [lnedo cuiel.
VYcnoBus paBHOBECHS
TBEPAOIO Tena

https://m.edsoo.ru/ff0c41a6

39



https://m.edsoo.ru/ff0c3ada
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

15

NMnynsc maTepuabHON
TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynbe cubl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE nBUXKEHUE

23.10

24.10

bubnunorexa LIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sHeprus
MaTEpHUaIbHOU TOYKH.
Teopema 00 U3MEHEHUU
KMHETUYECKOW SHEPruu

23.10

24.10

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

18

19

[TorenmanpHas 3HEPTHUS.
[ToTrenumanpHas SHEPrust
yrapyro aepopMupoBaHHOM
npyxuHbl. [loTenmanbHas
SHeprus Tena BOIU3U
MTOBEPXHOCTU 3€MJIU

[ToTrennmanpHele U
HEMOTEHIUAIbHbIE CUIIBI.
CBs13b paboThI
HEMOTEHIUATbHBIX CHJI C
M3MEHEHHEM MEeXaHHUYECKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPTUU

JlaGopatopHnas pabota
«HccnenoBanue cBa3u pabOThI
CHJIBI C ©3MEHEHUEM

6.11

6.11

13.11

7.11

7.11

14.11

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c478c
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MEXaHWYECKOM PHEPTUU Tena
Ha MIpUMEPE PaCTKEHUS
PE3UHOBOTO KI'yTa»

20

21

22

23

24

KonTponbnas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHbBI COXPAaHEHUS B
MEXaHHUKE

OCHOBHbIE MOJOXKEHUS
MOJIEKYJIIPHO-KHHETUYECKOM
teopun. bpoyHoBCcKOE
nekenne. Anddysus

XapakTep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTBa. Mozenu cTpoeHust
ra3oB, KUAKOCTEH U TBEPIBIX
Tel

Macca monekyin. Konmnuectso
Bewectsa. [loctosHnas
ABorazipo

TennoBoe paBHOBECHE.
Temmeparypa u €€ u3MepeHue.
IIxana remneparyp Llenscus

13.11

20.11

20.11

27.11

27.11

14.11

21.11

21.11

28.11

28.11

bub6nmoreka [IOK

https://m.edsoo.ru/ff0c4b74

bubnuoreka [IOK

https://m.edsoo.ru/ffOc4dc?2

25

WUneanpuernii raz 8 MKT.
OcnoBHoe ypaBaenne MKT

4.12

5.12

bubmmoteka IIOK

https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas Temreparypa Kak
Mepa CpeIHEN KUHETUYECKOU
OHEPTYUH ABVIKXCHUS MOJICKYII.

4.12

5.12

bubnunorexa LIOK

https://m.edsoo.ru/ff0c511e
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27

28

29

YpaBHenue Menzaeneena-
Knaneiipona

3akoH [lanpTona. ['a30BEIe
3aKOHBI

Jlaboparopuas pabota
«HccnenoBanue 3aBUCUMOCTH
MEK1y MapameTpaMu
COCTOSIHHSI Pa3pPEKEHHOTO
raza»

W3omporneccsl B uaeanbHOM
rase v ux rpapuieckoe
MIpeJICTaBICHHE

11.12

11.12

18.12

12.12

12.12

19.12

bubnunoreka LIOK
https://m.edsoo.ru/ff0c570e

30

31

32

33

Buyrtpennss sHeprus
TEPMOJAVMHAMUYECKON CUCTEMBI
U CIIOCOOBI €€ N3MEHEHMUS.
KonnuecTBo TennoTsl u
pabota. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 UEAIBHOIO
rasa

Buasl Tenonepenaun

VY neapHas TEMI0EMKOCTD
BemecTBa. KoanuecTBo
TEIUIOTHI IIPH TEIUIONEepeaaye.
AnmabaTHBIN MpoIecc
IIepBblit 3ak0H
TEPMOJIMHAMUKU U €TI0
IIPUMEHEHNE K U30IPOLECCAM

18.12

25.12

25.12

15.01

19.12

26.12

26.12

9.01

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5952

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc
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HeoOpatumocTs mpo1ieccoB B 15.01 9.01
34 npupoze. Bropoii 3akon bubmorexa HOK
prpoAe. BTop https://m.eds00.ru/ff0c6230
TEPMOTUHAMUKU
35 [Tpunmun nevicrBus u KI1/] 22.01 16.01 bub6mmoreka [JOK
TEIJIOBOW MaIIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJI 22.01 16.01
37 DKosornyeckue mpoodIeMbl 29.01 23.01
TETUIOIHEPTETHKHU
O0600marmui ypox 29.01 23.01
38 «Monlj:lK nlflil HaZp ¢duzuka bubmorexa [JOK
yop ' https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOJTMHAMUKH
Kontposnbnas pabota mo teme Eus LOK
noIMOTeKa
39 M . 5.02 30.01
«Moneicyrapias pusika https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJTMHAMUKH
[TapooGpa3zoBanue u 5.02 30.01
40 koHneHcanus. Mcnapenne u Bubmaorexa IIOK
) p https://m.edsoo.ru/ff0c63b6
KUIICHUE
AOCOII0THAS 1 OTHOCHUTEIIbHAS 12.02 6.02
41 BJIQXKHOCTh BO3JIyXa bubmorexa LOK
. AYXA: https://m.edso0.ru/ff0c64d8
Hacpimennsiii map
TBépnoe Temno. 12.02 6.02
Kpucrammuueckue u
42 amopdHbIe TeIa. AHU3OTPOITHUS bubnmnoreka [JOK

CBOWCTB KpHUCTaJIOB. JKuakue
kpuctaiubl. COBpeMEHHbIE
MaTepHuabl

https://m.edsoo.ru/ffOc65f0
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[InaBnenune u 19.02 13.02
43 KpucTaymu3anus. Y ieabHast Bu6muoteka [JOK
TEIUIOTA IUIABJICHHUSL. https://m.edsoo.ru/ff0c6708
Cybnumanus
44 YpaBHEHHUE TEILIOBOTO 19.02 13.02 bubmuorexa [JOK
Oananca https://m.edsoo.ru/ff0c6820
DJieKTpu3anus Tell. 26.02 20.02
45 OnekTpudeckuii 3apsa. Jpa bubmaorexa LIOK
P A https://m.edsoo.ru/ff0c6bcc
BU/JIA DJIEKTPUYECKHX 3apsiI0B
[IpoBOAHUKH, TUINEKTPUKHA U 26.02 20.02
46 IIOJIYIIPOBOIHUKH. 3aKOH Bbu6mmoteka [JOK
COXPAHEHUS JICKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiaa
B3anmoneiicTBre 3apsioB. BuG 10K
nonmoTexa
47 3akoH Kynona. ToueuHsblit 5.03 27.02
Y N https.//m.edsoo.ru/ffOc6ced
ANEKTPUYECKUI 3aps]l
HanpsxénnocTts 5.03 27.02
AJEKTPUYECKOTO TIOJISL.
48 [TpuHuMn cynepno3unuu bubmorexa [OK
- N https://m.edsoo.ru/ff0c6df2
ANEKTpUYECKUX nojei. JInnuu
HaIPsHKEHHOCTH
Pa6ora cun 12.03 6.03
49 BJIEKTPOCTATHYECKOTO MOJIS. bubmuoreka [IOK
[Torenuman. PazHocTts https://m.edsoo.ru/ffoc6f00
MOTEHI[MAJIOB
50 [TpoBOAHMKY M TUANEKTPUKH B 12.03 6.03 bubmuorexa [IOK

QJICKTPOCTATHUYCCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018
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52

Jusnexrpudeckas
MIPOHUIIAEMOCTD
DIIEKTPOEMKOCTb.
Konpgencarop
DNEeKTPOEMKOCTD IIJIOCKOTO

KOHJICHCAaTOpa. DHeprus
3apsHKEHHOT0 KOHAEHCAaTopa

19.03

19.03

13.03

13.03

bu6nmoreka [IOK

https://m.edsoo.ru/ff0c7126

bubnunoreka LIOK

https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas pabora
"U3mepenue 351eKTpOoEMKOCTH
KoHzAeHcaropa"

2.04

20.03

54

[Tpuniun nericTBus u
IPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOTO arapara,
CTPYHHOTI'O IIPUHTEPA.
DnexkTpocTaTHYecKas 3aluTa.
3a3eMiIeHHE AIIEKTPONPHUOOpOB

2.04

20.03

55

DNeKTpUUECKUN TOK, YCIOBUS
€ro CYIIECTBOBAHHS.
[TocrosiHubIM TOK. Cuita Toka.
Hamnpsoxenue.
Conporusnenue. 3akon OMa
JUIS y4acTKa [enu

9.04

3.04

56

ITocnemoBarenpHOE,
napajuieIbHOe, CMEIIIaHHOE
COEIMHEHUE MTPOBOIHUKOB.
JlaGopatopHnas paboTa
«M3ydyeHue cMeIanHoro
COEIMHEHUS Pe3UCTOPOBY

0.5

9.04

3.04

but6mmoreka [IOK

https://m.edsoo.ru/ffOc74f0

45



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

PaGora u MmomntHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

16.04

10.04

bub6nmmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3axoH Oma 111 HOJIHOM
(3aMKHYTOM) 3JIEKTPUUECKON
uenu. KopoTkoe 3ambIKaHHE.
Jlaboparopnas pabota
«U3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTUBIICHUS

0.5

16.04

10.04

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHbIii ypOK.
KonTponbhas padota no teme
"DnexrpoauHamMuka /
Bcepoccuiickas npoBepouHas
paborta

23.04

17.04

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

60

O6o0061maronuit ypok
«INEKTPOIUHAMUKAY /
Bcepocculickas npoBepodHas
pabota

23.04

17.04

bubmmoteka IIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTb
TBEPABIX METAJLIIOB.
3aBUCUMOCTh COIIPOTUBIICHUS
METAJUIOB OT TEMIEPaTyPHI.
CBepXIpoBOIUMOCTh

30.04

24.04

62

DNEeKTPUUIECKHI TOK B
Bakyyme. CBoMCTBa
AIEKTPOHHBIX ITYYKOB

30.04

24.04

46


https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

63

[TonynpoBoIHMKH, UX
cOOCTBEHHAs U ITPUMECHAs
npooauMocTs. CBoiicTBa p—
n-nepexona.
ITosmyrpoBOIHUKOBBIE
PUOOPHI

7.05

8.05

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUUECKUN TOK B
pacTBOpax U paciuiaBax
ANIEKTPOIIUTOB.
DeKTpoIuTHYECKast
aucconuanus. DIeKTpoIIn3

7.05

8.05

bubnunoreka LIOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUYECKHUI TOK B razax.
CaMOCTOSITENILHBIN U
HECaMOCTOSITEIBHBIA pa3psi/l.
Monnus. I1nazma

14.05

15.05

bubnunoreka LIOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX
MpPaKTHYECKOE MPUMEHEHHE.
[TpaBuia TeXHUKH
6e30macHOCTH

14.05

15.05

bubmmoteka IIOK
https://m.edsoo.ru/ff0c86fc

67

KonTponbhas padota no teme
«INEeKTPOCTATUKA.
IToCTOSIHHBIN 2IIEKTPUYECKHUN
TOK. TOKH B pa3IMYHbIX
cpenax»

21.05

22.05

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c8a8a

68

PesepBHBIii ypoK.
O60061maronuit ypok 1o Temam
10 kitacca

21.05

22.05

but6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c
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https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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11 KJIACC

Jara Jara
KoanuectBo yacon H3yUYeHHs H3yUYeHHs DJIeKTPOHHbIE
No 11A 116 udposBLIe
Tema ypoka ungp
n/n Kontpois ITo ¢daxr Ilo ¢baxT o0pa3oBaTe/ibHbIE
Bcee [IpakTrueckue
HBIE IJIaHy IJIaHy pecypcsl
ro paboThI
paboThI
ITocTosiHHBIE MarHUTHI U UX 1.09 3.09
B3auMoiericTBue. MarHuTHOE
1 nosie. Bektop MarHuTHOM 1 bubmorexa [JOK
' P . https://m.edso00.ru/ff0c9778
UHAYKIUK. JIMHUM MarHUTHOMN
UHIYKIHH
MarsuTtHO€E 1noJ€e IPOBOJHUKA C 1.09 3.09
5 TokoM. OmnbIT DpcTeaa. 1 bubnuorexa [JOK
B3anmopeiicTBre MpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas paborta «3yueHue 10.09 8.09
3 MAarHUTHOTO TOJISI KaTYIIKH € 1 1 bubmorexa HOK
v https://m.edsoo.ru/ff0c98fe
TOKOM»
JleicTBME MarHUTHOTO TOJISI Ha 10.09 8.09
MIPOBOAHUK C TOKOM. Cuiia
4 Awmmnepa. JlabopaTopHast pabota 1 1 bubnuoreka [IOK
«HUccnenosanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
5 JlelicTB€ MarHUTHOTO TIOJIS HA 1 15.09 17.09 bubnmnoreka [JOK
JBUKYILYIOCS 3apsKEHHYIO https://m.edsoo.ru/ff0c9df4
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c9df4

10

11

yactuily. Cuia Jlopenna. Pabora
cuibl JIopeHna

DNeKTPOMarHuTHAs WHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
uaaykuuu. JJ1C uHAyKIuM.
3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes
JlaGopaTopHas pabota
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHF

NunykTuBHOCTS. SIBIIEHUE
camounHykuuu. J1C
CaMOMHIYKIMHU. DHEPIrHst
MarHMTHOI'O NOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuyeckue ycTpoucTBa U X
IIPUMEHEHHUE: ITIOCTOSTHHBIE
Mar"mThl, dJIEKTPOMAarHMThI,
3JIEKTPOJABUIATEIb, YCKOPUTEIIN
3JIEMEHTAPHBIX YACTHII,
MHYKINOHHAs I1€Yb
O6o06maromuit ypok «MarHutHoe
1oJie. JIEeKTpOMarHuTHas
VHIYKLUS

KonrtponsHas pabora no Teme
«MarHutHOe 1oJe.
OneKTpOMarHuTHas MHIYKLIHS

15.09

24.09

24.09

29.09

29.09

8.10

17.09

22.09

22.09

1.10

1.10

8.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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12

CBo0o/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJICOAHHH.
[TpeBparenue sHepruu

8.10

8.10

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota
«MccnenoBanne 3aBUCUMOCTH
Meprojia MaJbIX KoJIeOaHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

13.10

13.10

14

15

16

KonebarenbHblil KOHTYD.
CB00OIHBIC AJIEKTPOMArHUTHBIE
KOJICOaHHMS B UACATTEHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKHUMU U
ANEKTPOMArHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpAaHEHUS JHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

[Ipeacrasnenue o 3aTyxaromux
Kosie6aHusAX. BbIHYXIeHHbIE
MeXaHUYecKue KojeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

13.10

22.10

22.10

13.10

22.10

22.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86
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https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHycouganbHbli IepeMeHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUINTYTHOE U
JEHCTBYIOIIEE 3HAYECHNUE CUIIBI
TOKAa Y HaNPsHKECHUS

3.11

3.11

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIEKTPUUYECKON SHEPTUU

3.11

3.11

19

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JIMTHUM 3JIEKTporepeaad

12.11

12.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPO3HEPTUHU B MOBCEIHEBHOM
KU3HU

12.11

12.11

21

MexaHuuecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpoCTpaHEHUS U
JuiiHa BOJIHEL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

17.11

17.11

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

17.11

17.11

bubmuorexa [JOK
https://m.edsoo.ru/ffOcccOc
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https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

QHCKTpOMaFHI/ITHLIe BOJIHBI, UX

26.11

26.11

23 cBolicTBa U ckopocTh. [1lkana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paAKOCBS3U U 26.11 26.11
24 teneBusieHus. Pazpurue cpeacTs
cBs3u. Paguonokanus
o5 Kontponbnas padota «Konebanus 1.12 1.12 bubnmoreka [JOK
Y BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssmonuneHOe 1.12 1.12
pacrnpocTpaHeHHE CBETa B bubnuorexa [JOK
26 . .
oaHOpoaHOM cpene. Toueunblid https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxkenue cBeTa. 3aKOHbI 10.12 10.12
27 otpaxkeHus ceera. [loctpoenue bubmorexa LHOK
P pera. Foetp https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IIIOCKOM 3epKalie
[Ipenomnenue ceta. [lonHoe 10.12 10.12
28 BHYTpPEHHEE OTPa’KEHUE. bubnuoreka [IOK
[IpenenbHbIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUS
JlaGopatopHnas pabora 15.12 15.12
29 «M3mepenne nmokazarens bubmmorexa [JOK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMJIICHUST CTEKIIa»
JInnssl. IlocTpoenue 15.12 15.12
30 n3o0paxxenuii B 1unze. opmyna bubnuoreka [IOK

TOHKOM JIMH3BL. Y BeJTMUEHUE
JIAH3BI

https://m.edsoo.ru/ffOcddle
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https://m.edsoo.ru/ff0cd7f6
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31

Jlaboparopnas pabota
«HccnenoBanne CBOMCTB
M300paXEHUI B TUH3AX)

2412

2412

32

33

34

Hucnepcus cera. CI0KHBIN
cocraB Oenoro ceera. L[Ber.
Jlaboparopnas pabota
«HabmoneHne nucnepcun cBeTa»
WuTepdepennus ceera.
Judpakuus cBeTa.
HudpakmonHas pemeéTka

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/ISaI_II/ISI CBCTa

24.12

14.01

14.01

24.12

14.01

14.01

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue npuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€3011aCHOT0 MPUMEHEHUS

19.01

19.01

36

I'panuIpl IPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKHU.
[TocTynatel cienuanibHOU TEOPUHU
OTHOCHUTENIbHOCTH

19.01

19.01

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

38

OTHOCUTENBHOCTh
OAHOBPEMCHHOCTH. 3aM€I[J'ICHI/IC
BPEMCHHU U COKpallCHUC NJIMHDBI

OHeprus U UMITYJbC
peNATUBUCTCKON YacThlbl. CBA3b
MAacChl C DHEPrUEN U UMITYJIBCOM.
OHeprus NoKos

28.01

28.01

28.01

28.01

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfc68
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https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Konrponsnas padora «OnTHKa. 2.02 2.02
39 OCHOBEI CIIEIIHAILHON TEOPUHI Bubmaorexa ITOK
p https://m.edso0.ru/fOcf6f0
OTHOCUTEIBHOCTH

40 ®otonsl. Dopmyina [lnanka. 2.02 2.02 bubnumoreka [JOK
DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEAOBAHUE 11.02 11.02 Bu6 10K

nOJIMoTEKA

41 otoddderra. Oneiter A. I
¢ bd https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodddeKTa. 11.02 11.02

42 VYpaBHeHne OWHIITENHA IS bubnnorexa [JOK
dhoToaddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuia» Gorodddexra
JaBnenne cBera. Onbitel [1. H. 16.02 16.02

43 JlebeneBa. XMHUYECKOE NEHCTBHE bubnmorexa LHOK

) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u 16.02 16.02
MPaKTUYECKOE TPUMEHEHHUE:

44
($oTORIEMEHT, POTOAATUHK,

CoJIHEUHas OaTapesi, CBETOIUO]]

45 Pemienue 3agad mo reme 25.02 25.02 bu6nmoreka [JOK
«DJeMEHTHI KBAHTOBOM OITHKHY https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEI 25.02 25.02

46 Pesepdopna no paccessHuio o- bubnnorexka [JOK
yactull. [LtanerapHas Moens https://m.edsoo.ru/ff0d091a
aroma

2.03 2.03 b K

47 IToctynartel bopa nommorexa [O

https://m.edsoo.ru/ff0d0afa
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48

N3nydenue u noriouneHue
(OTOHOB TpH TEpexo/ie aToMa ¢
OJTHOT'O YPOBHS SHEPTUU HA
npyroi. Buasl ciekTpoB

2.03

2.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BoJstHOBBIE CBOMCTBA YaCTHUL.
Bounbl ne bporis.
KopnyckyisipHO-BOIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHY>KJICHHOE U3JIyYCHHE

11.03

11.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPE/ICJICHNIO COCTaBa
PaAOAKTUBHOI'O U3JTYUYCHUSA

11.03

11.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. BiousHue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DNEeKTPOHHBIM U TO3UTPOHHBIN
Oera-pacnaj. ['amma-usnydenue

DHeprusi CBSA3U HYKJIOHOB B si/Ipe.
S nepHbie peakuuu. SnepHbIi
peaktop. [Ipobiiemsr,
MEPCIIEKTUBBI, SKOJIOTUYECKUE
ACIIEKTHI IAEPHON YHEPTETUKHU

3J'ICMCHTapHBIe JacCTHUIIbI.
OTKpBITI/Ie MMO3UTpPOHA. Metoapl

16.03

16.03

1.04

1.04

16.03

16.03

1.04

1.04

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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HAOJIOACHUS M PETUCTPALIIH
a1eMeHTapHbIX YacTull. Kpyribii
cTo «PyHJaMEHTAIIbHBIE
B3auMoercTBruA. EnquHCcTBO
(bu3n4ecKoil KapTUHBI MUPay

55

56

DTanbl pa3BUTHUSI ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE
acTpoHomuu. Buj 3BE3HOTO
Heba. Co3Be3aus, IpKUe 3BE3IBI,
IUIAHETHI, X BUAUMOE JBHIKECHHUE.
ComnHeuHas cucreMa

Comure. ComHeunas akTHBHOCTb.

Uctounuk suepruu CosiHiia u
3BE3]

6.04

6.04

6.04

6.04

57

58

3BE31bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHOU
IOCJIEJOBATEIILHOCTH.
BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOKACHUH U 3BOJIOLINH
Connna u 3BE37

Mneunsiii [1yte — Hama
lNanakrtuka. [lonoxxenue u
neuxenne ComnHua B ["amakTuke.
lNanaktuku. Y€pHbIE ABIPHI B
A/ipax raJlakTUK

15.04

15.04

15.04

15.04
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Bcenennas. PaszOeranue rajakTuk.

Teopus bosboro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

20.04

20.04

60

61

Hepermennsie npo0iaembl
aCTPOHOMHU

KontposnbHas padoTa «2JIeMEHTHI
aACTPOHOMUU U acTPOPUIUKU»

20.04

29.04

20.04

29.04

62

63

O6o06maromuii ypox. Poib
(bU3UKH U ACTPOHOMHUH B
YKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHON B
ATUYECKOH chepax NesaTeIbHOCTH
YyeJI0BeEKa

O606maromuii ypok. Pois u
MeCTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
Mupa

29.04

4.05

29.04

4.05

64

O606maromuii ypok. Poib
¢buznyeckoil Teopuu B
(bopMHpOBaHUU MPEICTABIECHUI O
¢u3nyeckoil kapTUHE MUpa

4.05

4.05

65

O6o0maromuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MHUpa B
o01IeM psily COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJICTABIICHUIA O IPUPOJIC

13.05

13.05
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66

PesepBHbIil ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHas
WUHIYKIMS

13.05

13.05

67

68

PezepBHblii ypok. OnTuka.
OcHOBBI CIELIMATIBHON Teopun
OTHOCHUTEJIBHOCTH

Pesepubiii ypok. KBanToBast

¢bu3nka. DIeMeHThl aCTPOHOMHHU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68

18.05

18.05

18.05

18.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMUBbI
10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJibTara

10.1

10.2

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHEro
0011ero o6pazoBaHus

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (UMK B (POPMUPOBAHUN COBPEMEHHON HAYYHON KapTHUHBI MUpA, B

Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOHN ACATEIBHOCTH JIIOAEH

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJENei: MaTepuaibHas TOUKa, HHepIUaIbHas CUCTEMA
otcuéTa, a0COOTHO TBEPIOE TEJIO0, UACATBHBIN Ia3; MOJCIN CTPOSHUS T'a30B, KUIAKOCTCH U TBEPABIX TEJ, TOYCUHBIH

AIIEKTPUYECKUH 3apsi] — IPU pelIeHUH (PU3NUECKUX 3a7a4

10.3

10.4

Pacno3naBate ¢uszmyeckue sBiIeHUs (MPOLECCH) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXAHHUKH, MOJICKYJISIPHO -
KMHETHYECKOW TEOpUM CTPOECHMSI BEIIECTBA M DJIEKTPOAVMHAMUKH: DPABHOMEPDHOE U PAaBHOYCKOPEHHOE
NpsIMOJIMHEWHOE JABM)KEHUE, CBOOOHOE MaJieHHe Tell, IBHKEHUE 110 OKPY)KHOCTH, UHEepLUs, B3aUMO/JICHCTBHE Tel;
nuhdy3us, 6poOyHOBCKOE IBUKEHUE, CTPOEHUE KUJKOCTEN U TBEPABIX TN, U3BMEHEHHE 00bEMa TeJl IIPU HarpPEBaHUH
(oxJnakaeHuun), TEIIOBOE pAaBHOBECHE, HCHApeHHe, KOHJIEHCAllUs, IIJIaBJICHUE, KPUCTAJUIM3alMs, KUIIEHUE,
BJIQXXHOCTh BO3/yXa, MOBBILICHUE JAaBJICHHUS Ta3a IPU €ro HArpeBaHWM B 3aKPBITOM COCYIE, CBA3b MEXAY
napamMeTpaMM COCTOSIHUSA ra3a B U30IIpolieccax; dJIEKTPU3aLUs TeJl, B3aUMOIEHCTBHE 3apsiioB

OnuceiBaTh MEXaHUYECKOE [BM)KEHUE, HCIOJb3yd (PU3NYECKHE BEIMYMHBL: KOOpAWHATA, MyTh, IEpeMelleHue,

CKOpPOCTh, YCKOPCHUC, MacCCa TCJjia, CHJId, HUMIIYJILC TCjIa, KHHCTHYCCKAA OSHCPTHA, MNOTCHUHUAJIbHAA DSHCPIUs,

MEXaHHU4YCCKas pa60Ta, MCXaHUYCCKasds MOIIHOCTH, IpPHW OIHNCAHHWU IHPaBUJIBHO TPaKTOBATbh CbI/ISI/I‘IeCKI/If/i CMBICJI
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UCTIOJIb3YEMbIX BEJIMYMH, UX O0003HAUYEHUS U €AWHUIIBI, HAXOIUTHh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (U3NYECKYIO

BCJIIMYHHY C APYTHUMU BCIMYNHAMU

10.5

OnuceiBaTh M3y4yeHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHS, HCIOIb3Ys (DU3MUECKHE BEIHMYMHBL:
JaBJICHWE Tras3a, TeMmIepaTypa, CpeaHss KUHETUYECKas OJHEpPTUs XaoTUYECKOro JIBMKEHHUS  MOJEKYJ,
CpeIHEKBaIpaTH4HAasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHS SHEprus, padora raza, ko3QphuuueHT
MOJIE3HOTO JICHCTBHUS TEIUIOBOTO JIBUTATENs; MPU ONHCAHMM TPABUIBHO TPAKTOBAaTh (PU3UUYECKHIA CMBICH
UCIIOJIb3YEMbIX BEIMYWH, UX 0003HAYCHHS M €IMHMIIBI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PU3UUECKYIO

BCIIMUMHY C APYT'MMHU BCIINYHHAM

10.6

OnuceBaTh HN3YUCHHBIC JJICKTPHUYCCKUC CBOMCTBaA BCHICCTBA M OJJICKTPHUUYCCKUC ABJICHUA (HpOI_[eCCLI), HCIIOJIb3YA
q)HSquCKI/IC BCIINYHNHBI: SHGKTpI/I‘IeCKI/Iﬁ 3apsad, SJICKTPUYICCKOC II0JIC, HaHpH)KéHHOCTb I10JIsA, MOTCHIMAJI, PAa3HOCTb
MMOTCHUUAJIOB,; IIPX ONMMCAHWUU ITPABHUJIbHO TPAKTOBATH (1)H3H‘~I€CKI/Iﬁ CMBICJI UCITOJIb3YEMBIX BCJIIMYUH, UX 0003HaYCHUS

N CIUHHILBI; YKa3bIBATH q)OpMy.HI)I, CBA3LIBAIOIINUEC JAHHYIO q)HSHqCCKyIO BCJIIMYHHY C APYTHUMHU BCINYNHAMU

10.7

AHATM3UPOBATH GUINICCKUE MPOIICCCHI U SBJICHUS, UCTIONB3Ys PU3NICCKUE 3aKOHBI U TIPUHIIUIIBI: 3aKOH BCEMHPHOTO
tarotenus, |, |1 u Il 3akonsr HproTOHA, 3aKOH COXpaHEHUS] MEXaHUUYECKOW YHEPTUHU, 3aKOH COXPAHEHUS UMITYIIbCa,
MPUHIUI CYNEPIIO3ULIMH CUJl, MPUHIIUI PABHOIIPABUS MHEPLUHUAIBHBIX CUCTEM OTCUETA; MOJIEKYIISIPHO-KMHETHYECKYIO
TEOPHIO CTPOEHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBSA3b CPEAHEN KHHETUYECKON SHEPTHH TEIJIOBOTO JBUKEHUS MOJIEKYJ
¢ abCONIOTHON TeMIepaTypou, MepBbIi 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHMs 3JIEKTPUUECKOro 3apsija, 3aKOH
Kynona; mpu sToM paznuyath CIOBECHYIO (HOPMYIHUPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKEHHE U YCIIOBHS

(rpaHu1Bl, 06J1ACTH) TPUMEHUMOCTH

10.8

10.9

OOBACHATH OCHOBHBIE IPUHIMUIBI IEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOWMCTB; Pa3inyaTh YCIOBUS MX
0€30I1aCHOT0 MCII0JIb30BaHMS B TOBCEHEBHOM KU3HU

BBINONHATE 3KCTIEPUMEHTHI 110 UCCIEA0BAaHHUIO (PU3NYECKUX SBICHUNA M MPOLIECCOB C MCMOIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEpEHHuil; mpu 3ToM (OpMYyIHpOBaTh MpobieMy (3ahady) U TUIIOTE3Yy y4eOHOro 3KCIIEpUMEHTa,

coOuparh YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTH OIBIT U (OPMYIUPOBATH BHIBOIBI
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10.10

OcCymiecTBIATh NMPsIMBIE M KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIWYHH; IIPH 3TOM BHIOMPATh ONTUMANIBHBIN CITOCO0

HU3MCEPCHUSA U UCIIOJIB30BATh U3BCCTHBIC METOABI OLICHKHU l'IOl"pCH.IHOCTCfI I/ISMCPCHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXITYy (PU3NYSCKUMHU BEIMYMHAMHU C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHHUIA, PU ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJTYYCHHON 3aBHUCUMOCTH (PU3NYECKUX BEIUYMH B BUJC
TabJIUI ¥ rpauKoB, AeJaTh BHIBOJBI IO PE3yIbTaTaM UCCIIEIOBAHUS

Cobmoiate mpaBuiia 0€30MaCHOTO TpyJa IpU IMPOBEICHUU HCCIEIOBAHUN B paMKax Y4eOHOTO SKCIEpHMEHTa,
y4e0OHO-UCCIIEI0BATENBLCKOM M IPOEKTHOM JIEATEIBHOCTH C MCIOJIb30BAaHUEM HW3MEPUTENIBHBIX YCTPOHCTB U

71a00paTOPHOTO 000PYIOBAHHMS

10.13

10.14

10.15

Pemrate pacuérHble 3a7a49u ¢ SIBHO 3aIaHHON (PH3HUYECKON MOJETIBIO, UCTIONB3YS (pU3HUECKUe 3aKOHBI M IIPUHIIMIIBI, Ha
OCHOBE aHaJM3a yCJIOBHUS 3aJlaud BBHIOMPATh (PU3MUYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEITMYMHBI U (POPMYIIBL,
HEoOXOMMBIE JJIs €€ PEelICHNUs, IIPOBOIUTH PAacYEThl U OLIEHUBATH PEATLHOCTD MOJyYEHHOTO 3HAYEHHs (PU3NIECKOit
BEJINYMHBI

Pemate kadecTBEHHBIC 3a/1a4W: BBICTPAMBATh JIOTHYECKH HETIPOTHBOPEUMBYIO LEMOYKY PAcCyKACHUH C OMOpoi Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS

Hcnonb30BaTh NpH pelieHHuH Y4eOHBIX 3a7ad COBpEMEHHble HH(OpPMAIlMOHHBIE TEXHOJOTMU MJIs TIOHMCKa,
CTPYKTYPHUPOBAHUS, MHTEPIPETAIINN W NPECTABICHNS YI€OHONW M HAYYHO-TIOMYJISPHOW MHPOPMAILINH, TTOTyISHHOM

N3 pas3INYHbIX HCTOUYHHUKOB, KPUTHYCCKU aHAJIU3UPOBATH IMOJTYy4aCMYHO I/IH(l)OpMaIII/IIO

10.16

[IpuBonnTh TpuUMEpHl BKJIaJa POCCUHWCKUX U 3apyOEKHBIX YU€HBIX-(DM3MKOB B pa3BUTHE HAyKH, OObBSICHEHHE

MPOLECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHI

10.17

Hcnonws3oBaTh TCOPCTUYCCKHUEC 3HAHUSA I10 (1)I/ISI/IKC B HOBCGHHGBHOfI KU3HU OJId oOecrieueHnus 0E30IaCHOCTHU npu
O6paH_[CHI/II/I C HpI/I60paMI/I n TCXHHUYCCKHUMU YCTPOﬁCTBaMH, IJIsT COXPAaHCHUA 3I0pPOBbA U CO6JIIOIICHI/I$[ HOpM

HKOJIOTUYECKOTO MOBEJIEHUS B OKPYKaIOIIeH cperie
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PabGorars B rpyrine ¢ BBHIIOJIHEHUEM Pa3IMYHBIX COI[MATIBHBIX POJICH, JIAHUPOBATH PA0OTY TPYIIIbI, PAlIMOHAIBHO

10.18 pacupeacisaTb 00s3aHHOCTH U IINTaHUPOBATh ACATCIIBHOCTh B HCCTAHAAPTHBIX CHTyalUAX, aACKBATHO OLICHHBATH

BKJIaJ] KaXXA0I'0 U3 Y4aCTHHUKOB I'PYIIIIBEI B PECHICHUC paCCManHBaeMOﬁ HpO6HeMI>I

11 KUIIACC
Kon . N
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
HIPOBEPEMOTO 001ero oopazoBaHus
pe3yJibTara
JleMOHCTpHpOBATH Ha MPUMEPAX POJIb U MeCTO (PU3HKH B (POPMUPOBAHNH COBPEMEHHOM HaydYHOW KapTUHBI MUDA, B
111 Pa3BUTHUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IIPAKTUYECKOU ACATENBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IMHCTBO
buznuecKoil KapTUHBI MUpa
119 Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJENCH: TOUSUHBIH AIEKTPUUYECKUN 3apsij, saepHas
' MO/JIeNIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO si/ipa MU peleHnH GU3NIECKUX 3a/1a4
PacniozHaBath (usnueckue sBIEHUS (IPOLECChl) U OOBACHATH UX HA OCHOBE 3aKOHOB DJJIEKTPOJMHAMHMKU U
KBAHTOBOM (PM3UKU: AJIEKTpUUYECKasi IPOBOAUMOCTD, TEMJIOBOE, CBETOBOE, XUMUUECKOE, MarHUTHOE AEHCTBUS TOKA,
B3aWMO/ICHICTBHE MarHUTOB, DJIEKTPOMArHUTHAS MHIIYKIHSA, IEHICTBHE MarHUTHOTO TIOJISl HA MTPOBOJIHUK C TOKOM U
11.3 JBWDKYIIUICS 3apsijl, SJIEKTPOMAarHWTHBIE KOJeOaHWsS ¥ BOJIHBI, TPSMOJMHEHHOE paclpOCTpaHEHUE CBETA,
OTpakeHHe, TMpelioMIeHue, uHTepdepeHus, auppakuus | TOIIpU3alMs CBeTa, JUCIEepPCHS  CBETa,
dorornekrpudeckuii 3pdext (porodPdekT), cBeToBOE NaBICHHE, BOSHUKHOBEHHE JTHHEHUYATOro CIEKTpa aroma
BOJIOPO/1a, €CTECTBEHHAs M UCKYCCTBEHHAS PaTMOAKTUBHOCTh
114 OnuceiBaTh H3yYEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPHUUECKUE, MArHUTHBIE, ONTHUYECKHE, DIEKTPUUYECKYIO

MIPOBOAMMOCTh PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLECCHI), UCTIONB3YS (PU3NYECKUE BETUUHHBDIL:




115

ANEKTPUYECKUN 3apsill, CHJIa TOKAa, JJIEKTPUUECKOE HAIpsDKEHUE, JJIEKTPUUECKOE COIMPOTHUBIICHUE, PA3HOCTh
norenuuanos, J/IC, pabora Toka, MHAYKLMS MarHUTHOTO MoJist, cuia Amnepa, cuia JlopeHua, HHIYKTUBHOCTh
KaTYILKH, SHEPTHsI DJIEKTPUUECKOT0 M1 MArHUTHOTO I0JIEH, IEPHO/J] U YaCcTOTa KoJieOaHuii B KojebaTeIbHOM KOHTYpE,
3aps] W CWIa TOKa B TPOIECCE TapPMOHHMYECKUX DIIEKTPOMATHUTHBIX KoJieOaHWid, (DOKYCHOE pacCTOSHUE H
ONTHYECKAsl CHUJIA JIUH3BI, IPH ONMMCAHUU MPABUIHHO TPAKTOBATH (PU3UUECKHI CMBICT UCIOJIB3YEMBIX BEIMYMH, X
0003Ha4YeHHs] M €IUWHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE TAaHHYIO (U3MYECKYIO BEIMYHUHY C JAPYTUMH

BCJIIMYNHaAMU

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA W TIPOLCCCHI, HCIIOJIb3YHd (1)I/I3I/I‘IGCKI/IC BCIIMYMUHBI: CKOPOCTH
QJICKTPOMAIrHUTHBIX BOJIH, AJIMHA BOJIHBI U 4YaCTOTAa CBETA, DHCPIrusd U HMITYJIbC q)OTOHa, nepuona mnoJgypacmazaa,
OHCPIrusgd CBA3M ATOMHBIX AACP, HPHU OIHMCAHUW HNPAaBUIIBHO TPaKTOBATb (1)I/I3I/I‘-IGCKI/1ﬁ CMBICJI HCIIOJIB3YEMBIX
BCJIIMYHUH, UX 0003HaYeHU U CAWHMIIBI; YKAa3bIBaTb q)OpMy.HI)I, CBA3BIBAIOIIKUEC JaHHYIO (1)I/I3I/I‘~ICCKYIO BCIIMYHHY C

APYruMu BCIIMYUHAMUA, BBIYHUCIIATE 3HAYCHUC (I)HSquCKOﬁ BCINMYHUHBI

11.6

11.7

11.8

AHanu3upoBaTh (U3MUECKUE MPOLECCH U SBJICHUS, UCIONb3YS (PU3NUYECKHE 3aKOHBI U NPUHIMIBL: 3aKkoH Owma,
3aKOHBI IIOCJIEJOBATEIILHOTO M MNAapajlIeIbHOTO COEJUHEHUs IPOBOJHMKOB, 3akoH Jxoyns — JleHua, 3akoH
AJIEKTPOMAarHUTHOW MHTYKIIMH, 3aKOH MPSIMOJIMHEIHOT0 pacIIpOCTpaHEHUs CBETA, 3aKOHBI OTPa)KEHUS CBETA, 3aKOHBI
IpEIOMJIEHUSI CBETA, ypaBHEeHUE DHHIITENHHA 171 PoTodPdeKTa, 3aKOH COXpaHEHHUS! SHEPTUH, 3aKOH COXpaHEHUs
MMITYJIbCA, 3aKOH COXPaHEHUs IEKTPUUECKOTO 3apsia, 3aKOH COXpPaHEHHs MaccOBOrO 4YMCia, MOCTysaTsl bopa,
3aKOH PaJIMOAaKTUBHOIO pacrajia; Mpu 3TOM pas3nyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKoe

BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTHU
OnpenensaTs HalpaBJICHUE BEKTOpPAa MHIYKIMM MATHUTHOTO IOJIS NPOBOJHHMKA C TOKOM, CHJIBI AMIlEpa U CHJIBI
Jlopenua

Ctpouts 1 onuckIBaTh U300paKEHUE, CO3JaBAEMOE MIIOCKUM 3€pKajioM, TOHKOH JIMH30H
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11.9

11.10

11.11

BBITIOMHATE AKCIIEPUMEHTHI 110 MCCIEA0BAHUI0 (DU3UYECKHUX SBICHUA U MPOIECCOB C MCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX HM3MEpPEHUH; mpu 3ToM (HOpMylIHpoBaTh IpodiieMy (3a7ady) UM THUIOTE3Yy y4eOHOro SKCIEPUMEHTA,
coOuparh YCTaHOBKY U3 MPEIJIOKEHHOTO0 000PYA0BaHUSI, TPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI
Ocy1ecTBIATh IPsIMblEe U KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BEIMUUH; IIPU 3TOM BBHIOUpATh ONTUMAJIbHBINA CIIOCO0
M3MEPEHHMS U HCIOJIb30BATh U3BECTHBIE METO/IbI OLICHKH MTOTPEUTHOCTEN U3MEPEHUI

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYMH C HCIOJIB30BAaHUEM MPSMBIX HW3MEpPEHHUHl; MpuU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJbTAThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYCCKUX BEIIUYUH B BHJIC

Ta6J'II/III n Fpa(i)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM HCCICAOBAaHUA

11.12

CobumoaTe TpaBmiIa 0€30MacHOTO TPy/Ja MPH MPOBEACHUN MCCIENOBAaHUN B paMKax y4eOHOTO IKCIEPHUMEHTA,
y4eOHO-UCCIEA0BATENbCKON U IPOEKTHOW JESITENIbHOCTU C HMCIHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOICTB U

1abopaTopHOro 000pyAOBaHUS

11.13

11.14

Pemate pacuétHbie 3aauu ¢ SBHO 331aHHON (PU3UYECKON MOJIEIBIO, UCTIONB3YS (PU3NUECKUE 3aKOHBI M IPHHIIUIIBL;
Ha OCHOBE aHaJIN3a yCJIOBMS 3a7a4yl BEIOUPATh (PU3NYECKYIO MOJIETb, BBIICIATh (PU3HUECKUE BEINYUHBI U (HOPMYIIbI,
HE00XO0IuMBbIe JUIs € peleHHs, TPOBOAUTE pacu€Thl U OLIEHUBATh PEATbHOCTh MOTYYEHHOI'0 3HaUeHHs (PU3nIecKoi

BCJIMYHHBI

PemaTe kauecTBEHHBIE 3aJ]a4M: BBICTPAUBATH JOTMYECKHA HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJAEHUN C OMTOPOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/I€ SABJICHUA

11.15

Wcnonp3oBath npu pemieHUH Y4eOHBIX 3a/ad COBpEMEHHble HH(OPMAlMOHHBIE TEXHOJOTMM ISl IIOMCKa,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIUU U MTPEACTABICHUS YUeOHOU U HAYYHO-TTOMYJISIPHOM HH(pOpMauy, TOTy4YeHHON

N3 pas3JIMYHbIX HCTOUHHUKOB,; KPUTHYCCKU AHAJIIN3UPOBATH ITOJTYHaCMYHO I/IH(I)OpMaI_[I/HO

11.16

O0OBACHATH MMPUHITUITBI JehCTBUS MalIuH, HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB; pa3iinviaTh yCJIOBHUA UX 0e30I1acHOro

HCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HU
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11.17

[IpuBoauTH TpUMEpPHI BKJIAJa POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, B OOBSCHEHHE

IMPONHECCOB OKPYNKAKOIICTO MHpPa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

11.18

11.19

Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS O (PU3UKE B TIOBCETHEBHOW >KM3HU JI OOecrieueHus] 0€30MacHOCTH TPH
oOpailleHuu ¢ npudbopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAaHEHHUsS 3/I0pPOBbS U COOJIIOJIEHUS HOPM

9KOJIOTHYECKOI'0O ITIOBCACHUS B OKPY)KaIOH_[eﬁ cpeac

PaboTath B rpymnmne c BBINOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TUIAHUPOBATh pabOTy IPYIIIbI, PAllHOHAIBEHO
pacrpenensaTh 00SI3aHHOCTH M TUTAHUPOBATH JICATEIbHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aJICKBATHO OI[CHUBATH BKJIA]I

KaKI0T0 U3 YYaCTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBAEMON MPOOIEMBI
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jiena

Kox npoBepsieMoro 3j1ieMeHnTa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

dusznka — HayKa O HIpHUpOoAC. Hay‘IHBIC MCTOJbI IMO3HAHUA OKPYKAOLIECTO MHPA. Ponnb

HKCIEPUMEHTA ¥ TEOPUH B MIPOIECCE TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE

MopenupoBanue (HU3NYECKUX SIBICHHH U mpoueccoB. Hayunsie runoressl. Ousndeckue
3aKOHbl M TEOpuu. ['paHUIBl NPUMEHUMOCTH (PU3MUYECKUX 3aKoHOB. IlpuHImn
coorBercTBUs. Posib u MecTo (u3uku B (GOPMUPOBAHUN COBPEMEHHOW HAYYHOH KapTHHBI

MuUpa, B HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH J'IIOI[CI71

MEXAHHWKA

211

KMHEMATHKA

Mexanndeckoe JBHXKXCHUC. OTHOCUTENBHOCTh MEXaHHYECKOIO JBWXKXCHUA. Cucrema

orcuéra. Tpaekropus

2.1

212

[Tepemenienue, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHON TOUKH, X MMPOCKIIUU Ha OCH CUCTEMBI KoopauHaT. ClIoKeHHUE nepeMenieHni

U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOC U PaBHOYCKOPCHHOC HpﬂMOJ’IHHCﬁHOG JABHIKCHUC. rpa(bI/IKI/I 3aBUCHUMOCTH

KOOpAuHaT, CKOPOCTHU, YCKOPCHU A, TYTHU U IICPEMCIICHUA MaTepHaHBHOﬁ TOYKHU OT BPEMCHU
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214

CBoOoaHoe majeHue. Y CKopeHue CBOOOHOTO MaICHHS

KpuBonuneiiHoe aBukeHHe. PaBHOMEpHOE ABMKEHHME MATEPUAIBHOM TOYKHA IO

2.15 OKpPY>KHOCTH.  YIJIOBas CKOpOCTb, JIMHEHHass CKoOpocTh. Ilepuoxy w  wyacrora.
LleHTpOoCTpEeMUTENIBHOE YCKOPEHHE
2186 TexHudeckue yCTpOWCTBA: CHUIOMETp, JBHKEHHE CHApPsAOB, IEMHBIE M PEMEHHBIE
o nepeaadu
[IpakTuueckue padotel. Mi3MepeHre MrHOBEHHOM cKopocTH. VccnenoBanrue COOTHOICHUS
MEXIy MYyTAMH, TPOWIECHHBIMH TEJIOM 3a I[IOCJIEIOBATEIbHBIC pPABHBIC MPOMEKYTKH
2.1.7 BPEMEHHU IPU PABHOYCKOPEHHOM JIBM)KEHHHM C HAuyaJdbHON CKOPOCTBIO, PABHOM HYIIIO.
N3yuenune nBmKeHUs MapUKa B BA3KOM KUIKOCTH. M3yueHue ABUKEHUs Tela, OpOIIEHHOTO
TOPU30HTAIILHO
JJINMHAMUKA
921 [Ipuniun otHocurensHOCTH ["anunes. [lepseiit 3akoH HeroToHa. MIHEpuuansHble CUCTEMBI
o OTCUéTa
2.2.2 Macca Tena. Cuna. [IpuHImn cynepno3uiuu cui
223 Bropoii 3akoH HproToHa 11 mMaTepuaibHOM TOYKM B MHEPLHUAIBHOM CUCTEME OTCYETA
2.2 o (UCO). Tpernii 3axoH HproTOHA 17151 MaTepuanbHBIX TOUEK
224 3akoH BcemupHoro Tsarotenus. Cuna tspkectd. [lepBas kocmudeckasi CKopocTh. Bec Tena
2.25 Cuna ynpyroctu. 3akoH ['yka
296 Cuna tpenus. Cyxoe tpenue. Cuina TpEeHHS CKOJBXKEHUS W CHIAa TPECHHS TOKOSI.
o Koaddunment tpenus. Cuina COnpoTHBIICHUS TPU JBUKSHUH TEa B KUAKOCTH WM Ta3e
2.2.7 [ToctynaTtenbHOe U BpamareabHOE JBUKEHHE a0COTIOTHO TBEPAOTO Tena
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2.3

MOMEHT CHIIBI OTHOCUTEIIFHO OCH BpalcHUs. IInedo cunbl. YcaoBus PaBHOBECHUA TBépI[Ol"O

2.2.8
tesa B ICO
2.2.9 TexHnuyeckue ycTpoicTBa: NOAMIMITHUKY, JBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktnuyeckue paboTsl. M3yueHue nBMkeHHMs Opycka 10 HAKJIOHHOM IUIOCKOCTH IOJ
2210 JIeiCTBUEM HECKOJBbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAOLIHX
o B J1eOpMHUpPYEMOM NpYyKUHE U PE3HMHOBOM 00pa3le, OT BEIMYUHBI UX JAedOopMariyi.
HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHHS
3AKOHbI COXPAHEHN A B MEXAHUKE
)31 Nmnynbe MarepuanbHON TOYKH, CHCTEMBl MaTepUANBbHBIX TodeK. MMmynbc cuibl U
- U3MEHEHHE UMITYJIbCa Tella
2.3.2 3akoH coxpaHenus umiyibca B MCO. PeakTuBHOE 1BUXKEHHE
2.3.3 Pa6ora cuibl
2.34 MOIIHOCTD CHIBI
2.35 Kunernueckast sHeprust MaTepragbHON TOUKH. Teopema 0 KHHETHYECKOM SHEPTUU
236 [TorenumanpsHas sHeprus. [loTeHuanbHas sHeprus ynpyro AeopMHUpOBaHHON MPY>KUHBI.
o [TorennuanpHast sHEprus Tena BOIM3U MOBEPXHOCTH 3eMIIH
[ToreHnuaneHble ¥ HENOTEHIMAJIbHbIE CUJIbl. CBS3p pabOThl HEMOTEHIMAIbHBIX CHJI C
2.3.7 W3MEHEHHEM MEXaHWYECKOW SHEPTHMH CHCTEMBI TeJ. 3aKOH COXPaHCHHS MEXaHHYECKOU
SHEprun
2.3.8 Ynupyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHuueckue ycTporucTBa: IBUKEHUE PAKET, BOAOMET, KOIep, MPYKUHHBIM MUCTOJIET
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3.1

3.2

[Ipaktuueckue paboTel. M3ydeHuwe CBsI3W CKOPOCTEH Tel MpH HEYmpyroM yuaape.

2310 HccnenoBanue cBs3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEPTUH Tena
MOJIEKVYJISIPHAA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
311 OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO-KMHETUYECKON Teopuu. BpOyHOBCKOE IBUIKEHUE.
o Huddysus. Xapaktep IBHKEHHUS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA
312 Mopenu cTpoeHus ra3oB, XKHAKOCTEH U TBEPIBIX TN U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha
o OCHOBE 3TUX MOJeJen
3.1.3 Macca monekyi. KonuuectBo BemectBa. [locrosiHHas ABoragpo
3.14 TemmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus
315 Mopenbs uaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJEKYISPHO-KUHETUYECKON TEOopUu
o HJICaIbHOTO Ta3a
316 AbGconoTHas TemmepaTypa Kak Mepa CpeiHed KHHETHYEeCKOH SHEpruM TerIOBOro
o JNBHKEHHUs dacTul ra3a. [llkama remneparyp KensBruHa
3.1.7 VYpasuenue Knaneiipona — Mennaeneena. 3akoH JlanbToHa
318 I"azoBbIe 3aK0HBI. M30Mpo1ieccsl B ACAIBHOM I'a3e C IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA!
o u30TepMa, H30Xopa, u3obapa
3.1.9 TexHuyeckue ycTpoiicTBa: TepMOMETP, OapoMeTp
3110 [IpakTuyeckue paboTel. MI3mMepeHne Macchl BO3ayXa B KiacCHOM koMHaTe. MccnenoBaHue

3aBUCUMOCTH MCXKY MapaMeTpaMn COCTOAHUA PA3PEIKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKN
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3.3

TCpMOI[I/IHaMI/ILIGCKaH cucrema. BHYTpeHHﬂﬂ SHEPTHUid TepMOHHHaMquCKOﬁ CHUCTEMBI H

3.2.1
COCOOBI €€ N3MEHEHHS
3.2.2 KommgecTBo Temnotsl u paboTa. BHYTpeHHSIsS SHEpTUsl 0THOATOMHOTO HUJICAIbHOTO Ta3a
393 Bunasl Temonepenauun: TEMJIONPOBOJAHOCTh, KOHBEKIINSA, U3TydyeHHe. TemIoéMKOCTh Tena.
o VY enbHas TEIII0EMKOCTS BellecTBa. Pac4€T KomMuecTBa TEIIOTHI IIPHU TEIUIoNepeaayde
324 IlepBbii 3akoH TepMoAuHAMUKH. lIpumMeHeHue IepBOro 3akOHA TEPMOJMHAMHUKU K
o uzonpoueccam. I'paguueckas uHTeprnperanus paboTsl raza
Tennobie Mamunbl. [TpuHIuns! gelicTBUs TeroBbIX MaKuH. [IpeoOpa3oBanus sHepruu B
3.25 TerIoBbIX MamuHax. Koadoumument momnesnoro neiictust (mamee — KIIJI) TterumoBoi
MamuHbl. [Hukin Kapuo u ero KIT{
20 Bropoii 3akoH TepmomuHamuku. HeoOpatumocTe mnpoueccoB B mnpupoze. TerioBsle
o JIBUTATENN. DKOJOTHUECKUE MPOOIIEMBI TETTIOIHEPT€TUKU
397 TexHuueckue yCTpOWCTBA: JBUTATENIb BHYTPEHHETO CrOpaHusi, OBITOBOM XOJOIMIBHUK,
o KOH/IUIIUOHED
3.2.8 [IpakTuyeckue paboTel. Mi3Mepenue ynenbHOH TeMI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEIIECBA. ®A30BbBIE ITEPEXO/IbI
331 [TapooOpazoBanne u KoHaeHcamwms. VcnapeHue u KumneHWe. YAenpHas TEIJIoTa
o napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpATypbl KUTICHUS OT JaBJICHUS
3.3.2 AOCOmIOTHAs M OTHOCUTENbHAS BIAXXHOCTh BO3yXa. HacklmeHHbIi map
333 Teépnoe Teno. Kpucrannnueckue n amopdHblie Teaa. AHMU30TPOIHS CBOMCTB KPUCTAIIOB.

Kunkue kpucrtamisl. CoBpeMEHHBIE MATEPUATIBI
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3.34

IInaBneHue n KpUucCTaJlIn3anus. yI[e.]'IBHaH TCIJIOTA I1JIaBJICHHUA. CY6J'II/IMaI_[I/I$I

3.3.5 YpaBHEeHHE TEIJIOBOTO OajlaHca

336 TexHu4yeckue YCTPONCTBA: TUTPOMETP U TICHXPOMETP, KAJIOPUMETP, TEXHOJIOTHH
o MOJIy4EHHUsI COBPEMEHHBIX MaTepuasoB, B TOM YHCIIe HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU

3.3.7 [IpakTrueckue paboTel. I3MepeHne BIIaKHOCTH BO3TyXa

4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA

41.1 DnekTpusaiys Tel. DIeKTpruYecKui 3apsi. /[Ba Buaa aNeKTPHUECKHX 3apsiiOoB

4.1.2 [TpoBOAHMKY, TUINEKTPUKH U TIOTYIIPOBOTHUKU

4.1.3 3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

414 B3aumopeiictBue 3apsanoB. 3akon Kynona

415 Onexrpudeckoe mone. Hanpsok€HHOCT 3eKkTpuyueckoro mous. [IpuHIun cynepno3unuu.
o JIuHUM HaMPSDKEHHOCTH AJIEKTPUYECKOTO MO

4.1 4.1.6 PaGora cun sanextpoctaruueckoro nois. [Torenmnuan. PazHocTh moTeHIMAIoB

417 [IpoBOAHMKK W IUANIEKTPUKUA B TOCTOSHHOM DJIEKTpHUecKoM Tmoine. Jludnekrpudeckas
o MTPOHUIIAEMOCTh

418 OnektpoéMkocTh. KonaeHcatop. DIEKTpOEMKOCTh MJIOCKOTO KOHJIEHCATOpa. DHEprus
o 3apsHKEHHOT0 KOHJIEHCAaTopa

419 TexHMUecKkne yCTPOHCTBA: DIIEKTPOCKOI, 3JIEKTPOMETp, DSJIEKTpOCTaTHUYEeCKas 3allluTa,
o 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10 [IpakTuyeckue paboTel. I3Mepenue 31eKTpoEMKOCTH KOHIeHCaTopa
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4.2

IIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHBIX CPEJAX

VcaoBus CyHI€CTBOBAHHA IMOCTOAHHOI'O 3JICKTPHUYCCKOI'O TOKaA. Ucrounukm Toka. Cuita

42.1
ToKa. IloCcTOSHHBIN TOK

4.2.2 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu

4.2.3 DIEKTPUUYECKOE COTIPOTUBIICHNE. Y ACIIBHOE CONPOTHUBIICHNUE BEIIECTBA

424 [TocnenoBarensHOE, MapaieIbHOE, CMEIIAHHOE COSIUHEHNE TPOBOIHUKOB

4.2.5 PaGora snekrpuyeckoro Toka. 3akoH J[xoyns — Jlenua

4.2.6 MOIIHOCTB JEKTPUUYECKOTO TOKA

oy anekTpoaBkymasa cuia (nanee — 3J(C) u BHyTpeHHEE COMPOTHBICHUE UCTOYHUKA TOKA.
o 3akon OMa 1t MOJTHOM (3aMKHYTOW ) 3IeKTprudecKoi 1enu. KopoTkoe 3ambikaHue

498 DJIIEeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAILIOB. 3aBUCUMOCTh COTIPOTHUBIICHUS METAJJIOB
o oT Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9 DnexTpuueckuil Tok B BakyyMme. CBOICTBA 3JI€KTPOHHBIX ITyYKOB

4210 [MomynpoBomauku. CoOCTBEHHAss W TPUMECHAs MPOBOAMMOCTH ITOJYIPOBOJIHHUKOB.
o CgoiicTBa p-n nepexoxa. [lomynpoBoHUKOBEIE TPUOOPHI

4211 DNEKTPUUECKUN TOK B DIEKTPOIUTAX. DNEKTPOIUTHUECKAS TUCCOIMALINS. DIEKTPOIU3

421 DnekTpuueckuid TOK B razax. CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIN paspsi.
o PaznuuHble TUIIBI cCaMOCTOATENBHOTO pa3pana. Monnus. [ltazma

1213 TexHuyeckue yCTpOWCTBA: aMmImepMeTp, BOJBTMETP, peOCTaT, WCTOYHUKH TOKa,

JJIEKTpOHAarpeBaTelibHble  MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP
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4.2.14

COIPOTUBIICHUS, BAKYYMHBIN JHOJ], TEPMUCTOPBI U (POTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIIM

JINOJI, TaJJbBaHWKA

[IpakTuueckue padoTsl. M3ydueHne cCMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenne DJIC ucTOYHHMKA TOKa M €ro BHYTPEHHEro comnpoTuBicHUs. HaOmromeHue

OJICKTPOJIM3a

11 KUIACC
Kon
Koanposepsiemoro 3j1emMmenra IIpoBepsiembIe 2JIeMEHTBI COACP/KAHUSA
pasaeia
4 OJIEKTPOAMMTHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA
43.1 ITocTostHHBIE MarHUTHL. B3auMo1elCcTBYE IOCTOSHHBIX MATHUTOB
MarnutHoe mnone. Bekrop marHuTtHOM uHAyKuMH. IlpuHuun cynepnosuuuu. JInHum
4.3.2 MarHuTHOM WHAYKIMM. KapTuHa JIMHUM MarHUTHOW HHIYKLIHH IIOJSI TOCTOSHHBIX
4.3 MarHuToB
MarautHoe mnoJsie NpPOBOJHMKA C TOKOM. KapTWHa nuHUI MONIA AJMHHOTO NPSIMOIO
4.3.3 IIPOBOJIHHKA U 3aMKHYTOTO KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIKH ¢ TOKOM. OmnbIT Opcrena.
B3auMozeiicTBrue IPOBOTHUKOB C TOKOM
4.3.4 Cuna Ammnepa, €€ MOAyNb U HallpaBJIEHNE
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5.1

Cuna Jlopenma, e€ MoOIy/ib W HampaBjieHue. [[BH)KeHUE 3apsyKEHHOW YacTUIbl B

435 O/THOPOTHOM MarHuTHOM Tonte. PadoTa cunsl JIopenna
4.3.6 SIBneHre AMeKTPOMArHUTHOM UHIYKIIUU
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKIIUHU
4.3.8 OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM nHaykiuu dapanes

Buxpeoe anexkrpuueckoe mnosne. IJC UMHAYKIMU B MPOBOJHHUKE, JBUKYILIEMCS
439 MOCTYMATEILHO B OJHOPOJHOM MarHUTHOM TI0JIe
4.3.10 [IpaBumno Jlenna
4311 NunyktuBHOCTD. SIBNenue camounaykuun. IJIC caMOMHAYKIIMN
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyLIKU C TOKOM
4.3.13 DNeKTPOMAarHUTHOE TOJIe

TexHuyeckre yCTPOWCTBA: MOCTOSHHBIE MAarHWUTHI, 3JIEKTPOMATHUTHI, SJIEKTPOJBUTATEND,
4314 YCKOPHUTEITH JIEMEHTAPHBIX YaCTHII, HHAYKITHOHHAS TTeYb

[TpakTdeckue paboThl. M3ydeHne MarHUTHOTO OISl KAaTYIIKK ¢ TOKOM. MccnenoBanue
4.3.15 NEHCTBUS TIOCTOSIHHOTO MAarHuTa Ha paMKy ¢ TokoM. MccienoBaHue SIBICHHUS

AJIEKTPOMArHUTHOW WHTYKITHH

KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHUA

Konebarenbnas cucrema. CBoboanbie konebanus. ['apmonndeckue xonedanus. [lepuon,
>11 4acTOTa, aMIUIUTY/IA U (a3a KoaebaHuit
5.1.2 [Ipy>xuHHBIN MagTHUK. MaTeMaTH4YeCKUN MasSTHUK
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YPaBHCHI/Ie TapMOHHUYCCKHX Konebanuii. Kunemarnueckoe u JUHAMHUYCCKOC OIIMCaHHC

>13 K0J1€06aTeIbHOTO IBUKEHHUS
[TpeBpateHre sHEPrUy IpU TAPMOHUYECKUX KoJeOaHusX. CBA3b aMIUIUTYIbI KoJeOaHui
>14 MCXOJHON BEIMUYMHBI C aMIUIUTYIaMU Koyie0aHUl €€ CKOPOCTH U YCKOPEHUs
Konebarenbupiit kKoHTYp. CBOOOJTHBIC S3JCKTPOMArHUTHBIC KOJICOAHUS B HJCATHHOM
5.15 KoJ1e0aTeJIbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHMYECKHMMH U AJIEKTPOMArHUTHBIMU
konebanusmu. ®opmyina Tomcona
5.1.6 3aKOH COXpaHECHHSI SHEPTUU B UICATLHOM KOJIeOaTSIIBHOM KOHTYPE
BeiHyXIeHHBIE ~ MexaHWdeckue  KojieOaHus. Pe3onanc. Pe3oHaHcHas — KpuBas.
>L7 By AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.
518 ITepemenHsbIil ToK. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.
MolHOCTh EPEMEHHOT0 TOKa. AMIUIMTYAHOE U JCHCTBYIOIIEe 3HAYCHHE CUIIBI TOKA U
>19 HATPSDKECHUS
Tpancdopmarop. [IponsBoacTBo, mepeaada W MOTPEOICHUE IIEKTPUUECKON SHEPTHH.
5.1.10 DKOJIOTUYECKUE PHUCKA TMpU NIPOU3BOACTBE dIIEKTpUueckod sHepruu. Kynbrypa
UCIIOJIb30BAaHUS 3JIEKTPOIHEPTHH B TOBCEHEBHOM KU3HU
5111 TexHuueckue ycrpoiicTBa: ceiicMorpad, 31eKTpUUECKUi 3BOHOK, IMHUM 3JIeKTponepeaay
[TpakTuyeckue paboThl. MccnenoBanue 3aBUCUMOCTH MEpHOJia MalIbIX KojeOaHUil rpy3a
5.1.12 Ha HUTU OT JUTMHBI HUTH M Macchl rpy3a. McciaenoBanue mepeMeHHOTO TOKA B IEMH U3

MOCJIEIOBATEILHO COSTMHEHHBIX KOHACHCATOpA, KAaTYIIKHU U PE3UCTOPA

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
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5.3

MexaHnuueckue BOJIHBI, yciaoBus pactipoctpanenus. [lepuoa. CkopocTs pacpocTpaHeHus

>21 U JTMHA BOJHBL. [lonepednbie U mpo10bHbIE BOJTHBI
5.2.2 WuTepdepenius u qudpakius MEXaHHISCKUX BOTH
5.2.3 3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKka. Beicota Tona. TemOp 3Byka

DONEeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS M3JTy4EHUS JIEKTPOMArHUTHBIX BOJIH. B3anMmHas
>2.4 opueHTalus BeKTOpoB E, B 1 v B 3JIeKTpOMarHuTHON BOJIHE B BaKyyMe

CBoOiiCTBa  AJIGKTPOMArHWTHBIX ~BOJIH: OTPAKEHHWE, NPEIOMIICHHE, MOJSpU3aLus,
225 mudpaxius, uaTepdepenins. CKopocTh ANMEKTPOMArHUTHBIX BOJH

[IIkana 37eKTPOMarHUTHBIX BOJH. [IprMeHeHne 3IeKTPOMArHUTHBIX BOJH B TEXHHUKE U
5.2.6

ObITY

[lpuHIMNBI  pafMOCBSI3M W TeJEBHICHHs. Panuonokamus.  DIEKTPOMarHWTHOE
o2 3arpsi3HEHUE OKPY KaIOIIEeH cpebl

TexHUYECKHE YCTPONUCTBA: MYy3bIKaJIbHbIE HHCTPYMEHTBI, yIBTPa3BYyKOBas TUarHOCTUKA B
>28 TEXHUKE ¥ MEIUIIMHE, pajap, paIuonpruéMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBY-meup

OIITHUKA

531 [IpsiMmonuHEHOE pacpoCTpaHEHUE CBETA B OHOPOIHOM cpene. JIyu cBera
532 OtpaxkeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300paXKeHui B ITIOCKOM 3epKasie
5.3.3 [penomienue cBeTa. 3aKOHBI PETIOMIIEHHSI CBETa. AOCOTIOTHBIN MOKa3aTesb MPEIOMICHUS
534 [TonHoe BHyTpeHHee oTpakenue. [IpeenbHbIil yros MoJTHOro BHYTPEHHETO OTPaKEeHUs
5.3.5 Hucnepcust ceera. CnoxkHbIN cocTaB Oenoro ceera. [{pet
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Cobuparomue M paccedBalomiyie JUH3bl. ToHKas JuH3a. DOKYCHOE paccTosiHHUE U

5.3.6 ONnTHUYecKas cuja TOHKOM mmH3bl. IlocTpoeHne wu300pakeHUt B COOHMpAIOMIUX U
pacceuBaromux JuH3ax. opmyna TOHKOM TUH3bI. YBEIUYEHUE, 1aBaeMOe JIMH301
5.3.7 [Ipenenbl npUMEHUMOCTH T€OMETPUYECKON ONTUKHI
WuTtepdepenmus ceera. KorepeHTHBIC UICTOYHUKHU. Y CTIOBHS HAOIIOICHUS MAKCUMYMOB U
5.3.8 MUHUMYMOB B HHTEPPEPEHLIUOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB
Hudpakuus cera. Judpakmuonnas pemeérka. YciaoBHe HaOMIOAEHUS TJIABHBIX
539 MaKCHMYMOB IPH Ma/ICHUH MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonstpu3arus cBera
TexHuueckue ycTpoWCTBa: O4YKHM, Jyma, (oToammapar, MOPOSKIMOHHBIA ammapar,
>3.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS OTNITHKA, TU(PAKITUOHHAS PEIIETKA, TIOJSPOUT
[TpakTueckue pabotel. M3mepenue nokasarens npeaomiieHus. MccnenoBanue cBONWCTB
>3.12 n300paxeHuii B muH3ax. Habmonenue aucnepcuu cBera
SJIEMEHTBI CITIEITUAJIBHOM TEOPMM OTHOCHUTEJIBHOCTH
I'panuubl  OPUMEHMMOCTHM  KJIaccMueckoM  Mexanuku.  [loctynmaTel  Teopun
6.1 OTHOCHUTEJIbHOCTU: HMHBAapHUAHTHOCTh MOJYJISI CKOPOCTH CB€Ta B BaKyyMe, INPUHIIMII
OTHOCHUTEJILHOCTH DUHINTEHHA
6.2 OTHOCUTEIHHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHIE BPEMEHHU M COKPAIICHNUE JTHHBI
6.3 DHeprus ¥ UMIyJIbC CBOOOHON YaCTHUIIBI
6.4 CBs13b MaccChl C PHEPTHUEH U UMITYJIBCOM CBOOOTHON YaCTHIIBI. DHEPTHUS MTOKOSI CBOOOTHOM

YaCTHUIbI
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7 KBAHTOBA ©®U3UKA
#i#Par###IJIEMEHTBI KBAHTOBOI OIITUKU
®otonsl. Popmyna [lnanka cBsi3u sHEPTUU (HOTOHA C €r0 YACTOTONW. DHEPrHsl K UMITYIIbC
7.1.1 dorora
OtkpeiTue u wuccaeaopanue ¢orodddekra. Ombitel A.I'. CromeroBa. 3aKOHBI
71 Lz dorosddexra
7.1.3 Ypasaenue DitHinreiHa 1 porodddexra. «KpacHas rparuma» Gporodddexra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.15 XHUMHYECKOE JIEHCTBUE CBETA
7.1.6 TexHuueckue ycTpoucTBa: GOTOIIEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOINO]]
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa mo uccieqoBaHuo CTPOSHHSI aTOMA.
721 [TnaneTapHas MOJENb aTOMa
[Toctynatel bopa. U3nydyenue u nornomieHre pOTOHOB MpHU MEPEXO/E aToMa C OJHOTO
122 YPOBHS DHEPrUM Ha Apyroi. Buasl cnektpos. CriekTp ypoBHEH SHEPrUM aToMa BOJOpO1a
7.2 BonHoBele cBoiicTBa yactull. Bonubl ne bpoid. KoprnyckyasspHO-BOIHOBOM Tyallu3M.
723 Judpaxus 31eKTPOHOB Ha KpUCTaJLIax
724 CnoHTaHHOE U BBIHY)KJIEHHOE H3JIyuyeHue. Y CTpONCTBO U MPUHIIMI paboThI J1a3epa
TexHuUeckne yCTpOMCTBa: CHEKTpalbHbIM aHanu3 (CHEKTPOCKOI), Jia3ep, KBAHTOBBIN
125 KOMIIBIOTED
7.2.6 [TpakTuueckue pabotsl. HabmroaeHne TMHEHYaTOro CrieKTpa
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ATOMHOE A1PO

7.3.1 MeTto1p1 HaOIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHI]
OtkpeiTue paamoaktuBHOCTH. OmbITel  Pesepdopma 1o  ompemencHHio  cocraBa
7.3.2 pagnoakTUBHOro u3nydeHusa. CoiicTBa anb(a-, Oera-, ramMmma-usilydeHus. BiusHue
PaaOaKTUBHOCTH HA KUBBIE OPraHU3MbI
OTtkpeiTHE TIpOTOHA U HelTpona. Hyknonnas monens siipa I'elizenGepra — VBaHeHKo.
733 3apsn sapa. MaccoBoe umcio sapa. M3oTorsl
Anbda-pacniag. DIeKTPOHHBIA U MO3UTPOHHBINA OeTa-pacnaa. ['amma-uznydenue. 3aKoH
73 734 PaMOaKTHBHOTO pacnajia
7.3.5 DHeprus CBS3U HYKIOHOB B siape. SnepHbie cuitbl. JleekT Macchl sapa
7.3.6 Snepubie peakuuu. [lenenne u cCUHTE3 AP
SAnepupiii peakrop. TepmosaepHbiii cuHte3. I[IpoOrembl U TNEPCHEKTUBBI SACPHOU
3 HHEPreTUKU. DKOJOTHUECKUE aCHIEKThI SA€PHON SHEPTreTUKH
7.3.8 OnemeHTapHble YacTUllbl. OTKpbITHE MO3UTpoHA. DyHIaMeHTanbHbIE B3aUMOAEHCTBUS
TexHUueckne yCTpOWCTBA: JO3UMETp, Kamepa BuibcoHa, sAEpHBIN peakTop, aTOMHas
739 o6omba
7.3.10 [TpakTnyeckue padotsl. MccnenoBanue TpekoB YyacTUIL (110 TOTOBBIM (oTorpadusm)
OJIEMEHTBI ACTPOO®U3NKU
8 8.1 Bun 3Bé3an0ro Heb6a. Co3Besus, spKue 3BE3/b], IUTAHETHI, X BUAUMOE JABHKEHHE
8.9 Conneunas cucrema. Ilnaners! 3emHONM rpymnmbl. [LIaHETBI-TUTaHTBI U UX CIIYTHUKH,

KapJIMKOBBIC TUIAHCTHI. Manbie Tena COTHEUHON CUCTEMBI
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8.3 Connue, ¢potochepa u atmocdepa. CoHeuHass aKTUBHOCTh
8.4 Ucrounuk sneprun CosiHIA U 3BE3NT
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETUMOCTb, Pajuyc, TeMIleparypa, HX
B3aMMOCBS3b. JlparpamMma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBbY». 3BE3/bl IJIaBHOM
85 MOCJIeIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» JUIs 3BE3] TJIaBHOM
MI0CJIEI0BATEIbHOCTH
###Par####Buyrpennee crpoerue 38€311. CoBpeMEHHbBIE IPEICTABICHUS O IPOUCXOXKICHUU U
86 sBommonny ConHIa 1 3BE3/1. DTanbl )KU3HU 3BE3]T
Muneunsiit [1yTs — Hama [Nanaktuka. CnimpansHas cTpykTypa [anakTuku, pacrpeaesieHmue
8.7 3B€31, raza u nelM. [lonoxenwe m aBmkenne ComHna B amaktuke. Ilmockas u
chepuyeckas nmoacucTeMbl [ 'amakTuku
8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SAPAX TATAKTHK
Bcenennas. Pacummpenne Beenennoil. 3akon Xa06ina. Paz6eranne ranaktuk. Bospact u
8.9 panuyc Bcenennon, teopus bonemoro B3peiBa. Mogens «ropsuer BceneHHO.
PennkroBoe n3nyueHne
810 MacmrabHast crpykrypa Bceenennoil. Meraranaktuka. Hepeménnsle mnpo0iaembl

ACTPOHOMHH
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YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

dusuka. 10 xnace: yqe6. JJIA o6mieobpa3oBar. opranu3aiuii : 6a3oBbiit yposens I'.51.Mskumes, b.b.byxosues, H.H.Corckuii; nox pen.H.H.

[MapdentoeBoii.- 11-e uzn.- M. Ilpocsemienne, 2024

®usuka. 11 kmacc: yqe6. JIJISL o6iieobpa3oBar. opranu3anuii : 6a3oBeiii yposens I'. 1. Mskuiues, b.b.byxosues, H.H.Cotckuii; mox pen.H.H.

[MapdenTreBoit.- 12-e uzn.- M. [Ipocsemenue, 2024

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

®usuka. 10 kacc: y4e0. I o6meobpasosar. opranusanmii : 6azossiit yposens I'.51. Msaxumes, b.5.Byxosues, H.H.Corcknii; nox pex.H.H.
[TapdenTreBoit.- 2-e u3a.- M. IlpocBenienne, 2021

®usuka. 11 knacc: yue0. I o6meobpasosar. opranusanmii : 6aszossiit ypoens I'. 5. Maxumes, b.5.Byxosues, H.H.Corcknii; mox pex.H.H.
[TapdenTreBoii.- 2-e u3a.- M. IlpocBemnienne, 2021

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1 — «Knacc!nas pusuka»

Anpec pecypca: http://class-fizika.ru/

2 — «Poccuiickas dy1eKTpoHHas mKkoaa» (PIL)

peskum noctyma: https://resh.edu.ru/for-pupil

3 - LECTA - lln¢pposast niaargopma 1Jisi COBpeMEHHOMN IKOJIbI

Anpec pecypca: https://lecta.ru/ucheniku

4 - OnsaiiH-ypoku no ¢pusuke ot kopnopauuu «Poccuiickmii yueoOHuK»

Anpec pecypca: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
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http://class-fizika.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/

5 - O0pa3oBaTe/bHbIN caliT A1 yunTesieil «Buieoypoku B nHTEpHeT)»
Anpec pecypca: https://videouroki.net/ Jlast yaennkoB: B dpopmare 611ora Ha caiite QyHKIIHOHUPYET pasjaen «becriaTHbIe BHICOYPOKH
1o pU3HKE»

Anpec pecypca: https://videouroki.net/blog/fizika/2-free_video/4/

6 — OnJaiitn-mkonaa «Mudoypox» Anpec pecypca: https://school.infourok.ru/ Anpec crpanutisr: https://infourok.ru/biblioteka/fizika/type-55

7 - ongiaiiH-pecypc «100urokov.ru»
Ucrounuxk: https://100urokov.ru/o-kompanii

8 — Buneoxocrunr RUTUBE, crpanuna «®u3uka: nog00pKka BUA€0 OHJIAHH

Anpec ctpanutibl pecypca: https://rutube.ru/tags/video/6128/

9 — «IloaroroBka k EI'D no ¢usuke ot LlIkoa1xoBo»

Anpec pecypca: https://2.shkolkovo.online/free/physics

10 — Iudporoii odpa3zoBaTenbHblii pecype ais mkoJ «HAKaace» Anpec pecypcea: https://www.yaklass.ru/.
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