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HOSACHUTEJIBHAS 3AITNCKA

[Iporpamma no ¢usuke 6a30BOT0 ypoBHS Ha YPOBHE CpeHEro oouiero oopasoBanus paspaboTraHa Ha OCHOBE
TIOJIOKEHHUH U TpeOOBaHMI K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30oBaTelIbHOM MPOrpaMMBbl, TPEJICTaBICHHBIX B
OI'0C COO, a takxe ¢ yuétoM (emeparbHON pabodeld MporpamMMbl BOCHUTAHUS W KOHIEHIINH IPEIoIaBaHH
yaebHOTO Tpenmera «®Pu3mka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit Peneparuy, pearn3yrOIINX
OCHOBHBIE 00pa3oBaTeNbHbIC IPOTPAMMBEL.

ConeprkaHue MporpaMMbl 10 (DU3UKE HANPaBJICHO Ha (JOPMHUPOBAHHME €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
obygaromuxcs 10-11 xmaccoB npm oOydeHnH wux ¢u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTesbHOCTHOTrO monxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboanusiM GI'OC COO kx miaHupyeMbIM
JMYHOCTHBIM, TPEIMETHBIM W METAIllpEAMETHBIM pe3yjbTaTaM OOY4YeHHs, a TaKKe YYHUTHIBAET HEOOXOJHMMOCTh
peanu3aluyi MEKIPEIMETHBIX CBsA3ell (HM3WKH C €CTECTBEHHO-HAyYHBIMH Y4YeOHBIMH mpeaMeramu. B Hell
OTIPEJICTIAIOTCSl OCHOBHBIC II€JIM W3y4eHUs (DU3MKM Ha YpPOBHE CpeAHero oolmiero oOpa3oBaHus, IUIAHHPYEMbIE
pe3yJIbTaThl OCBOCHHS Kypca (PM3HMKHU: INYHOCTHBIE, METaNpeIMETHBIE, PeIMETHBIE (Ha 0A30BOM ypOBHE).

[Iporpamma no ¢u3nKe BKIOYACT:

® IUIAHUPYEMBIE PEe3yJbTaThl OCBOCHHUS Kypca (u3MKuM Ha 0a30BOM YpOBHE, B TOM YHCIE MPEAMETHBIC

pe3ybTaThl IO To1aM 00y4eHus;

e cozepkaHue ydeOHoro npeaMera «Pu3nuka» mo rogam oOydeHHs.

@duznka Kak Hayka o HamOoJyiee OOIIMX 3aKOHAaX NPHPOABI, BBICTYNAas B KadecTBE y4eOHOTO NpeaMeTa B
IIKOJIE, BHOCUT CYLIECTBEHHBII BKJIaJl B CHCTEMY 3HaHHMH 00 okpyxatomem mupe. LlIkonbHBIH Kypc (QHU3MKH —
CHCTEMOOOPAa3yIOIUH JUIsl eCTEeCTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB, IOCKOJIbKY (DM3NYECKHE 3aKOHBI JISKAT B
OCHOBE IIPOIECCOB W SBICHHUN, HM3yYaeMBIX XUMHEH, OWONOTHeH, (U3MUecKoil reorpaduell M acTpOHOMHEH.
Hcnonb3oBaHKue M aKTHBHOE NPHUMEHEHUE (DU3UUECKUX 3HAHMU ONpENesieT XapakTep M pa3BHTHE Pa3zHOOOpa3HBIX
TEXHOJIOTHH B cdepe dHEPTEeTHKH, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, MOJIyYSHUs] HOBBIX MAaTEpUaIOB C 3a/laHHBIMHU
CBOMCTBAMHM M Jpyrux. M3ydeHwe (HU3MKM BHOCHT OCHOBHOI BKJIaa B (OPMHUpPOBAHHE €CTECTBEHHO-HAy4HOMH
KapTHHBI MHpa 00yJaronuxcs, B JOPMUPOBAHIE YMEHHUH NMPUMEHATh HAYYHBIH METO]] TO3HAHMS IIPH BBINOITHEHUH
MMM Yy4€OHBIX UCCIIEIOBAHHH.

B ocHOBY Kypca (pM3MKH AT YPOBHS CpeHEro o01iero o0pa3oBaHus IOJIOKEH psit HAEH, KOTOPBIE MOXHO
paccMmarpuBaTh Kak MPHUHIMITB €T0 TIOCTPOCHUSL.

Hoes yenocmnocmu. B cOOTBETCTBHM C HEW Kypc SIBIAETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJCPKHT
Marepuall U3 BCeX pas3/iesioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KIACCHYECKOM, TaK M COBPEMEHHON (pHU3UKH.

Hoes eenepanusayuu. B coOTBEeTCTBMM C HEl MaTepHan Kypca (QU3MKH OOBEIMHEH BOKPYT (pusnmueckux
Teopuil. Benymum B Kypce siBiseTcs popMHpOBaHKE TPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE
U TIOJIE.

Hoes eymanumapusayuu. EE peanmmzanms mHpearonaraeT HCIOIb30BaHWE TyMaHHTapHOTO IIOTEHIMANA
(u3nyecKoil HayKH, OCMBICIICHME CBA3M pa3BUTHA (HU3WKM C pPa3BUTHEM OOIIECTBa, a TaKke ¢
MHPOBO33PEHYECKUMH, HPaBCTBEHHBIMH U 3KOJIOTHIECKUMHU POOIeMaMHu.

Hoes npuxnaonou wnanpasnennocmu. Kypc ¢u3uky mpeanonaraeT 3HAKOMCTBO C IIMPOKUM KPYroM
TEXHUYECKUX U TEXHOJIOTHUECKHUX MPWIOKEHNH N3yYEHHBIX TEOPUIl U 3aKOHOB.

Hoesa »skonocuzayuu peaNn3yeTcss IOCPEACTBOM BBEICHHS HIIEMEHTOB COJCPKAHUSA, MOCBAMIEHHBIX
HKOJIOTHYECKUM TIPOOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHEM TEXHHKH W TEXHOJOTHH, a TaKke
o0CyXIeHust po0IIeM palMoHaIbHOTO IPUPOIONOIE30BaHMUS U KOJIOTHYECKOH O€3011acHOCTH.

Crep)XHEBBIMHM 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS SIBISIOTCS
¢usngeckne Teopuu (HopMHUpOBaHHWE MPEICTABICHUA O CTPYKTYpPE IOCTPOCHHUS (U3NYECKON Teopuu, poin
(yHIaMEeHTaIBHBIX 32aKOHOB M IIPHHIUIIOB B COBPEMEHHBIX IPEJICTABICHHSX O MPHUPO/IE, TPaHUIAX IPUMEHUMOCTH
TEOpHH, AJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBICHUH U ITPOIIECCOB).

CHCTEeMHO-eSITEIPHOCTHRIM TTOAX0J B Kypce (DM3WKHM pearu3yercss MpexXae BCEro 3a CYE€T OpraHu3alui
AKCIIEPUMEHTAIHLHOU JEeATENHHOCTH oOyuaroniuxcs. it 6a30BOTO ypoBHsS Kypca (DM3WKH — 3TO HCIOJIb30BaHUE
cucTeMbl (PPOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCHEPHMEHTOB M Ja0OpaTOpHBIX paboT, KOTOpbIE B HporpammMe II0
(u3uke 0OBEIMHEHBI B OOIMIMIA CTIHCOK YYCHHMYECKHX IMPaKTUYECKHX padoT. BrigeneHue B yka3zaHHOM IepevHE
71a00PaTOPHBIX PabOT, MPOBOAMMBIX IS KOHTPOJISI M OLEHKH, OCYIIECTBIAETCS YJaCTHUKAMU OOPa3oBaTEIHLHOTO
nporecca UCXosl U3 0COOCHHOCTEH IUIAaHMPOBAaHMS M OCHalleHHs kaOuHeTta ¢usuku. Ilpu sTom obecrieunBaercs
OBJIaJicHNE OOYYaIOIIMMKCS YMEHHSIMH HPOBOAUTH KOCBEHHBIC M3MEPEHMS, HCCICIOBAHMS 3aBHCHUMOCTEH
(hU3MUECKHUX BEINYNH 1 IIOCTAHOBKY OIBITOB TI0 IIPOBEPKE MPEATI0KEHHBIX THIIOTE3.



Bonpioe BHMMaHUE ynaenseTcsl peuIeHUI0 PacyETHBIX M KayeCTBEHHBIX 3amad. [Ipu 3ToM 111 pacuéTHBIX
3aJad MPHOPUTETOM ABJSIIOTCS 3aadd C SIBHO 3aJaHHON (pu3nMYecKod MOJENbIo, IMO3BOJIIOIINE MPUMCEHATH
U3y4eHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjesia Kypca, TaK M HMHTETpUPYs 3HAHUSA M3 Pa3HBIX
pasnenoB. Iyl KayecTBEHHBIX 33j1a4 IPHOPUTETOM SBILSIFOTCS 3aJaHUsl Ha OOBSCHEHUE NPOTEKaHUS (PU3NUECKUX
ABJICHUH 1 MPOLIECCOB B OKPYXKAIOIIEH XU3HH, TpeOyronire BeI0opa (Gpru3ndecKkoit Moaenu uisi CUTyaluy MpaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpeboBanmsamMu ®I'OC COO k MaTepHalbHO-TEXHUYECKOMY OOECIEeUEeHHI0 y4eOHOTro
mporiecca 0a30BBI ypOBEHb Kypca (PM3MKH Ha ypPOBHE CpPEIHEr0 OOIIero oOpa3oBaHMs NOJDKEH HM3ydaTbCs B
YCIOBHUSIX IPEIMETHOTO KabnHeTa (PM3UKH WIN B YCIOBUAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-
Hay4YHOTro IMKJIa. B kabunere pusmku JOKHO OBITH HE0OX0AMMOE J1TabopaTopHOe 000pYAOBaHUE JUIS BHITOIHEHHS
YKa3aHHBIX B IPOrpaMMe 1o (PU3HKE YISHHYECKHX MPAKTHYECKUX PaboT U JEMOHCTPAMOHHOE 000pyI0BaHuUE.
JleMoHCTpanmoHHOE 000pynoBaHHe (OPMHPYETCS B COOTBETCTBHM C TPHHIMIIOM MHHHMaJIbHOU
JIOCTaTOYHOCTH M 00ecIeunBaeT MOCTAaHOBKY IIEPEYHCIICHHBIX B IIpOrpaMMe 1o (pM3HUKE KIIOYEBBIX IEMOHCTpALUii
JUISL MCCIIEIOBaHUS W3y4aeMbIX SBICHHH M TIPOLECCOB, SMIHMPHYECKUX M (yHIAMEHTANBHBIX 3aKOHOB, WX
TEXHHYECKUX IPUMEHEHUI.
JlabopaTopHoe 000OpyROBaHME A YIEHHUECKUX MPAaKTHIECKUX paboT GopMHpyeTcs B BUIAE TEMAaTHIECKUX
KOMIUIEKTOB M 00ecIieunBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JIBYX oOydarommxcs. TemaTHueckue KOMILIEKTHI
71a00paTOPHOro O00OPYNOBAaHUS NOIKHBI OBITH ITOCTPOCHBI Ha KOMIUIEKCHOM WCIIOJIB30BAaHUM aHAJIOTOBBIX H
1 (pOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CHCTEM B BHIE IU(POBBIX Ta00paTOpHi.
OCHOBHBIMU LIEJISIMH U3y4eHUs (PU3UKH B 00ILIeM 00pa30BaHUU SIBIISTIOTCS:
e (opMHpOBaHHE MHTEPECA U CTPEMJICHUS O0YHUAIOIIUXCS K HAYYHOMY M3YYEHHIO TIPHPOIbI, Pa3BUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

e  pa3BUTHE MPEJCTABICHUH O HAYYHOM METOJe MO3HaHMS M (OPMUPOBAHUE HCCICAOBATEIHLCKOTO
OTHOIICHMA K OKPY’KAIOIIUM SIBICHUSM;

e ($opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa W3ydeHUs OCHOB CTPOEHHMS MaTepuu M
(yHIaMEHTAIBHBIX 3aKOHOB (DM3HUKH;

e (dopMHpOBaHHE YMEHHUIl OOBSCHATH SIBJICHHUS C WCIOJb30BaHHEM (GH3MYECKUX 3HAHUM M Hay4dHbBIX
JIOKA3aTEeNbCTB;

e  (dopMHpOBaHHE NPEICTABICHUH O POl (GU3UKU JUI Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

JocTiokenne 3THX Iieledl obecneumBaeTcs pPELICHHEM CIEAYIOMMX 3aJad B IpOIecce M3ydeHHs Kypca
(hM3KKK Ha YPOBHE CPEAHETrO OOIIEro 00pa3oBaHUS:

e  npUOOpeTeHHe CUCTEMBI 3HaHUI 00 00IIMX (HU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIIOYas

MEXaHUKY, MOJIEKYJIAPHYIO (QU3UKY, FJIEKTPOIMHAMUKY, KBAHTOBYIO (DM3HKY U 3JIEMEHTHI aCTPOPH3UKH;
e (dopMHpOBaHHE YMEHHI NMPUMEHSATH TEOPETUUCCKHE 3HAHUS A OOBSCHEHHS (HU3MYECKUX SBICHUI B
MPUPOJIE U JUIS IPUHATHS NPAKTHIECKUX PEIICHNH B TIOBCETHEBHON JKU3HM;

®  OCBOGHHE CIIOCOOOB pemIeHUs Pa3NUYHBIX 3a]ad C SBHO 3aJaHHON (M3WYECKON MOIeNnbio, 3an1ad,
MOAPa3yMEBAIOIINX CAMOCTOSATENILHOE CO3/JaHne (PU3NUECKOI MOJIEIH, aJIeKBATHON YCIIOBUSIM 331a4H;

e TOHMMaHHE (U3MYECKHX OCHOB M NPHHIMIIOB JEWCTBHUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKHX
MPOIIECCOB, MX BIMAHUS HAa OKPYKAIOIIYIO CPENY;

e  OBIAJICHHE METOJaMH CaMOCTOSTEIHHOTO IUIAHUPOBAHMSA M MPOBEACHUS (QU3NIECKUX IKCIEPUMEHTOB,

aHaIM3a ¥ UHTEPIPETAK HHQOpMAaLUH, OIPEICNICHHS JOCTOBEPHOCTH TIOJIyYEHHOT'O pe3yJIbTara;

®  CO3/1aHME YCJIOBUH JJI pa3BUTHUSL YMEHUN MTPOEKTHO-UCCIIEI0BATEIIbCKOM, TBOPUECKOMN A€ TEIbHOCTH.

Ha n3yuenne ¢usuxu (6a30BIi YpoOBEHb) HAa YPOBHE CpelHEro o0mero oopazoBanus oTBoAuTCs 136 gacos:
B 10 xiacce — 68 yacoB (2 yaca B Henelno), B 11 xiracce — 68 yacos (2 gaca B HEZIENIO).

[Ipennaraemslii B mporpaMme 1o (u3MKe IEepeyeHb JaOOPAaTOPHBIX M NPAKTHYECKUX paboT sBIsieTCs
PEKOMEH/JIOBaHHBIM, YYWTENb JIeNlaeT BBIOOP TPOBENEHHWS JIa0OpaTOPHBIX paboT ¥ OIBITOB C y4ETOM
WHJIMBHYaJIbHBIX 0COOEHHOCTEH 00yJalomuxcsl.



COJEP KAHUE OBYUYEHUS

10 KJIACC

Pasnen 1. Pu3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®uznka — Hayka o mpupone. Hayunele MeTonsl MO3HAHMS OKPYXKAIOIIEro Mupa. Poib SKCIepuMEHTa |
TEOPHH B IpoLiecce MO3HAHMS MPUPOJIBI. DKCIEPUMEHT B (HU3HKE.
MonenmupoBanue (GU3NIECKUX SBICHUN U mporieccoB. Hayunple runoTe3sl. Ouzndeckne 3aKOHBI U TCOPHH.
I'paHunIB MPUMEHNMOCTH (PU3UIECKUX 3aKOHOB. [IpHHINI COOTBETCTBHS.

Poms m mecto ¢u3uku B (OPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B IPAKTHYECKOM
JIeSITeIbHOCTH JIIOJEH.

Lemoncmpayuu

Amnanorossie u III/I(l)pOBLIe N3MEPUTCIIbHBIC HpI/I60pBI, KOMIIBIOTCPHBIC TaTUYUKHU.

Paznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexanndeckoe qBuxkeHne. OTHOCUTEIHHOCTh MEXaHUYEeCKOTO NBIKeHUs. Cuctema oTcuéta. TpaekTopusl.

ITepemerienue, cKOpocTh (CpeqHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTEPHUANEHOW TOUKH,
UX MPOEKIMU Ha OCH CUCTEMBI KOOpAUHAT. CII0KEHUE EPEMELLIEHHUI U CIOXKEHHE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSIMOJHMHEHHOE JBIKCHHE. [ paduku 3aBUCHUMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHUS, IyTH U TIEpEeMENIeHNs MaTepUaIbHOW TOUKU OT BpEMEHHU.

CBobonHOE masieHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuneiinoe aprxkeHue. [[BukeHHe MaTepUATbHON TOYKH TIO0 OKPYKHOCTH C TOCTOSIHHOM MO MOJYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHast ckopocTh. Ilepwoa m wactota obOpamenus. LleHTpocTpemurenbHOe
YCKOpPEHHE.

TexHuyeckue ycTpocTBa M MPAKTUUECKOE NMPUMEHEHHE: CHUIOMETp, ABUKEHHE CHAapsAIOB, LIEMHBIE M
peMEHHBIE TIepeaayn.

JHemoncmpayuu

Mopene cucTeMbl 0TCUETa, WITKOCTPAllKsl KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHXKEHUSI.

IIpeoOpa3oBaHue IBMKEHUM C HCIIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[TaneHnue Ten B BO3/lyX€ U B pa3pe’KeHHOM MTPOCTPAHCTBE.

Habmonenne nBmxeHUs Tea, OpOIIESHHOTO O] YIIIOM K TOPH30HTY M TOPH30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TaCHHS.

HampasiieHne CKOpOoCTH MPU IBHXKEHUU TI0 OKPYKHOCTH.

Yyenuueckuu sxcnepumenm, nabopamophvie pabomol

N3yuyenune HepaBHOMEPHOTO JIBUXKEHUSI C LIEJIbIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUIEHHUS MEXIy TYTSAMH, NPONJICHHBIMH TEJIOM 3a IIOCIe[0BaTeNbHBIE DPaBHBIC
MIPOMEXYTKH BpEMEHU TIPY PABHOYCKOPEHHOM JIBMKCHHH C HA4aJIbHOUW CKOPOCTHIO, PABHON HYJIIO.

M3yuyenue nBUKEHUs ApUKa B BI3KOM KHUIKOCTH.

N3yueHune NBIKEHUS Tela, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHOCTH ["anunes. [lepBeiit 3akoH HetoToHa. IHEpLnanbHbIEe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuia. Bropoil 3akoH HelooToHa 111 MaTepHambHON TOYKH.
Tperuii 3akoH HproTOHA U151 MAaTEpUAIIBHBIX TOUYEK.

3akoH BceMupHoro tarotenus. Cuna tsxectu. [lepas kocMuueckasi CKOpPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bumpl Tpenus (moxosi, ckombxeHws, kadeHus). Cmma TpeHus. Cyxoe Tpenme. Cuia TpeHHS

CKOJIBXXCHHUA U CUJIa TPCHUA TTOKOA. KOB(i)(pI/IHI/IeHT TPCHUA. Cuna COIIPOTUBJICHUSA TTPU ABMIKCHHUU TCJIA B )KUAKOCTH
WJIK 1ras3e.

IToctymarenbHOE M BpalmaTeaTbHOE ABIKCHHE a0COIOTHO TBEPIOTO TeIa.

MoMeHT cuiibl OTHOCUTENBHO OcH BpatieHus. [1inedo cumnbl. YcnoBust paBHOBecHs TBEPIOTO TeJa.
TexHuyeckue yCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE:
CITyTHUKOB.

Jlemoncmpayuu
SIBnenve nHepuUN.

MNOAIMWITHUKHN, ABUIKCHHUEC HCKYCCTBCHHBLIX



CpaBHEHHE Macc B3aUMO/IEHCTBYIOMNX TEI.

Bropoii 3akon HeloTona.

H3mepenue cui

CrnoxeHue cui.

3aBHCHUMOCTH CHJIBI YIPYTOCTH OT e OopMaIuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUMU.

CpaBHEHUE CUJ TPEHUS MOKOSI, KAUEHUS U CKOJIbXKEHUS.

Ycnoust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

Wzyuenne nBikeHns Opycka 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH CHJI YIPYTrOCTH, BO3HHMKAIONIMX B NPYKHHE M PE3UHOBOM 00pasle, OT UX
nedopManum.

HccnenoBanue ycinoBuit paBHOBECHS TBEPAOTO TeNa, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3aKonvl COXpaneHUus ¢ MeXaHuKe

Wmnynsc MaTepHanbHONH TOYKM (Tella), CHCTEMBI MaTepHalbHBIX TOUYEK. VIMITyJNbC CHIIBI M M3MEHCHHE
UMITyJIbca TeJa. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE BIDKEHHE.

Pa6ota cunbl. MOIIHOCT CHITBL.

Kunerndeckast s3HEprus MaTepuaabHOH TOUKkH. Teopema 00 N3MEHEHNH KHHETHYECKOH SHEPTHH.

[Norenumanbuas sHeprus. [loTeHIManbHast SHEPTHS YHIPYro NeGOopMUpPOBaHHONW NPy XuHBI. [loTeHIIMaIbHAS
SHEPTHs Teja BOJIM3H HOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHLHLIe U HCIIOTCHIUAJIBHBIC CHIIBI. CBs13b pa60T1)1 HCIIOTCHIUAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHNYECKON SHEPTUH CUCTEMBI Tell. 3aKOH COXPaHEHHS MEXaHNIECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpPOHCTBA U INPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIA IUCTOJET,
JBIDKCHUE PAKET.

Jlemoncmpayuu

3aK0oH COXpaHEHUs] UMITYJIbCa.

PeaxTuBHOE ABMKEHUE.

[epexon moTeHIMATLHOM YHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

Nzydenne abCOMIOTHO HEYNPYTOTO yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHNEM MEXaHW4YEeCKOW 3HEpIuH Tesa Ha NPUMEpE PacTsKCHUs
PE3MHOBOTO XIyTa.

Pasnea 3. MoJsekyasipaasi pu3auka ¥ TepMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOXKEHHS MOJICKYJISIPHO-KHHETHYECKOW TEOPHHM W HX ONBITHOE 00OCHOBaHHME. bpoyHOBCKOE
nmewkenue. Juddysns. Xapakrep HBMKEHHS W B3aUMOACHWCTBHUS YaCTHIl BellecTBAa. MoJenn CTPOEHHUS Ta3oB,
JKUJKOCTE! M TBEP/BIX Tl M 0OBSICHEHNE CBOWCTB BEIIECTBAa HA OCHOBE 3THX MoJiesiell. Macca 1 pa3Mepbl MOJIEKYJI.
KommgectBo Bemectsa. [TocrosHras ABoranpo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mogens uaeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOH TEOpUH HJEalbHOTO Tra3a.
AOGcomroTHas TeMIiepaTypa Kak Mepa cpeJHeH KMHETHYeCKOW 3HEprHu TEIUIOBOTO ABMKEHHs 4acTHIl rasza. lllkama
temrieparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon Jlanerona. M3ompomecch B
U/IealIbHOM T'a3e C IOCTOSHHBIM KOJIMUECTBOM BellecTBa. I'paduueckoe mpencraBieHre M30NPOLECCOB: H30TEpMa,
n30xopa, nzobapa.

TexHu4yeckre yCTPOHCTBA U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JO0Ka3bIBAIOIIME JUCKPETHOE CTPOEHHME BellecTBa, (oTorpaduu MOJIEKYJd OpraHHYeCKHX
COEIMHEHU.

OmneIThl 10 AU PY3UH KUAIKOCTEH U Ta30B.

Monenp 6pOyHOBCKOTO ABHKEHHUSL.

Monens omnbita IllTepHa.

OnBITHI, TOKa3BIBAIOIIHE CYIIECTBOBAHNE MEKMOJICKYIISIPHOTO B3aUMOJICHCTBHSL.

Mopaens, WUTIOCTPUPYIOLIAs IPUPOAY JABIEHUS ra3a Ha CTEHKHU COCYJa.



OnBITH, HIUTIOCTPUPYIOMIAE YPAaBHEHUE COCTOSIHHS UICATBHOTO Ta3a, N30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomoi

Omnpenenenye Macchl BO3yXa B KIIaCCHOM KOMHATE€ Ha OCHOBE M3MEpeHHMH 00bEMa KOMHATHI, TaBJICHUS U
TeMIIepaTypbl BO31yXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEXY apaMeTPaMU COCTOSIHUS pa3peKEHHOI0 Tasa.

Tema 2. Ocnosvl mepmoourHamuku

TepmonnHamuueckass cucteMa. BHYTpEeHHSs JHEprus TEPMOJAMHAMHYECKOH CHUCTEMBI M CIIOCOOBI €&
n3MeHeHns. KonmdgecTBo TemnoTel W paboTa. BHYTpeHHAS »HEprus OTHOATOMHOTO HAEATBHOTO Tra3a. Bumsr
TEIUIONEpeiayy: TEMJIONPOBOJHOCTh, KOHBEKLUS, M3JIy4eHHE. YJelbHas TEIUIOEMKOCTh BemecTBa. KommuecTBo
TEIUIOTHI IIPU TeIIonepesaye.

[onsiTue 00 aguabatHoM mporecce. IlepBblit 3akoH TepMogMHAMHKH. [IpuMeHEHHE MNEepBOro 3aKOoHa
TEPMOJMHAMHUKH K U3omporieccaM. I padudeckas maTeprperarus paboTsl raza.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTuMoCTh MpOLEccoB B MPUPO/IE.

TemnoBble MamwmHbl. [IpUHIMIBI OEHCTBHS TEIUIOBBIX MaliMH. [IpeoOpa3oBaHMsl DHEPIHMU B TEIJIOBBIX
MammHaX. Kos¢humuent noxesnoro aeicTBus teruioBoid MammHbl. Lukn KapHo U ero koaQuuueHT moae3Horo
JeHCTBUSA. DKOJIOTHYSCKUE TPOOIEMBI TETUIOOHEPTETHKH.

TexHuveckue ycTpoiicTBa M NPaKTUUECKOE NPUMEHEHHWE: JBUTaTeldb BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOIUIbHUK, KOHTULIUOHED.

Jemoncmpayuu

V3MeHeHHe BHYTpPEHHEH OHEPrUM Tejla INPH COBEPUICHHHM pPadOTHI: BBUICT MPOOKKM M3 OYTBUIKH MOJ
JISWCTBHEM C)KaTOTo BO3/yXa, HarpeBaHue 3upa B JIaATYHHOH TpyOKe MyTEM TpeHUs (BUICOJCMOHCTPALHS).

W3MmeHeHre BHYTpEeHHEH SHEPTHH (TeMIepaTyphl) Tella IPH TeIUonepeaaye.

OnbIT 10 aquabaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM ).

Monenu napoBoil TypOUHBI, IBUTATENI] BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATENs.

Yyenuueckuu sxcnepumenm, iabopamophvie pabomol

M3mepenue yenbHON TemI0EMKOCTH.

Tema 3. Aecpecamnbie cocmoanusa eeujecmea. Dazosvie nepexoosl

[TapoobpazoBanue u KoHjeHcanus. VcnmapeHue W KumneHue. AOCOMIOTHAS M OTHOCUTENbHAsl BIAKHOCTH
BOo3Ayxa. HacwlmmeHHBI map. YHenbHas TEIUIoTa IapooOpa3oBaHUSA. 3aBHCUMOCTh TEMIIEPATYphl KUICHHS OT
JIaBJICHUS.

Teépmoe Tteno. Kpucramiudeckne u amopdHbie Tejla. AHU30TPONUS CBONCTB KpuCTauioB. JKuiakue
kpuctaiisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue M KpuUcTauIM3auus. YJelbHas TEeIuloTa IUIABJICHUS.
CyOnmmarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETpP M IICHUXPOMETp, KaJOpUMETP,
TEXHOJIOTUH MOJIYYEHHs] COBPEMEHHBIX MAaTEPHUAJIOB, B TOM UUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACKHIIIEHHBIX APOB.

Kunenue npu NOHMKEHHOM JaBICHUU.

Crioco0bl U3MepeHus BIaKHOCTH.

HabmoneHne HarpeBaHUs 1 TUIABJICHUS KPUCTAJUINIECKOTO BEIIECTBRA.

JleMOoHCTpanus KpUCTalIoB.

Yyenuueckuu sxcnepumenm, rabopamopHvie pabomol

M3MmepeHne OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

Pa3nea 4. DaexkTponmHaMmmuka

Tema 1. Dnexmpocmamuxa

DnexTpu3anus Tel. DIeKTpUdeckuid 3apsi. J[Ba BHaa dJIEKTPUUECKUX 3apsaaoB. [IpOBOTHUKY, TUIIEKTPUKU
Y TIOJIYTIPOBOJHUKHU. 3aKOH COXPAaHEHUS JJIEKTPUUECKOTO 3apsia.

Bzanmoneticteue 3apsmoB. 3akoH Kysnona. TodedHBId dIEKTpUYECKWH 3apsia. DIEKTPHUECKOE TIOJIe.
Hanpspoxk€aHocth 3nmexTpuyeckoro nosist. [IpuHun cyneprno3uiuu 31eKTpUIecKux mnosie. JInanu HanpspkEHHOCTH
9JIEKTPUYECKOTO MOJISL.

Pabora cun anekrpocrarndeckoro noist. [lorennuan. Pasnocts moteHuanos. [IpoBOTHUKY U JHAICKTPUKU
B DJIEKTPOCTATHUECKOM ToJIe. JnaekTprdeckas pOHUIAeMOCTb.



OnextpoéMkocTh. KoHaeHcaTtop. DNEKTPOEMKOCTh IUIOCKOTO KOHACHCATOpa. ODHEPrusl 3apsyKeHHOTO
KOHJIEHCaTOopa.

TexHu4yeckue ycTpoWCTBa U MPAKTHYECKOE MPUMEHEHHUE: JIEKTPOCKOI, dJIEKTPOMETP, IIEKTPOCTaTUIECKAs
3aIUTa, 3a3EMIICHHE JICKTPOIPUOOPOB, KOHACHCATOP, KOMMUPOBAIBHEIN anmnapar, CTPyHHBIH TPUHTEP.

Lemoncmpayuu

YeTpoHCTBO U IPUHLIMIT JEUCTBUSI 3JIEKTPOMETPA.

BzaumonelicTBrue HAPNEKTPU3OBAHHBIX TEJ.

DNEeKTpUIECcKOe ToJIe 3apsHKEHHBIX TEL.

IIpOBOAHUKH B 3IEKTPOCTATUICCKOM IIOJIE.

DnekTpocTaTHuecKas 3alluTa.

JudIeKTpUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBHCHUMOCTH ANEKTPOEMKOCTH IIOCKOTO KOHIIEHCATOpa OT IUIOIIAAN TUIACTHUH, PACCTOSHUS MEXKIy HUMH 1
JIUDJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHAEHCaTOopa.

Yyenuueckuui sxcnepumenm, nabopamophvie pabomol

N3mepenne 3MeKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannstii Inekmpudeckuii mox. Toku 6 paznuunsix cpeoax

ONEeKTpUIECKUil TOK. YCJIOBUS CYIIECTBOBAHUS OJICKTPUYECKOTO ToKa. Mcrounwkm Toka. Chia ToKa.
ITocTosiHHBIH TOK.

Hanpsoxenue. 3akon OMa ajs y4acTKa Lemu.

DJeKTpUUecKoe COIPOTHUBICHHUE. Y IeIbHOE CONPOTURIICHUE BellecTBa. [locienoBaTensHoe, MapauiesIbHOE,
CMEIIaHHOE COCTUHECHUE TIPOBOTHUKOB.

Pabora sanektpudeckoro Toka. 3akoH Jxoyns—Jlena. MomHOCTh 3I€KTPUIECKOTO TOKA.

DNEeKTpOJABUKYIIAsl CcuUjla U BHYTPEHHEE COMPOTHBIIEHWE HMCTOYHMKA TokKa. 3akoH OMa nais TMOJHON
(3amMKHYTOM) 37eKTpUUecKoif Ilenmn. KopoTkoe 3aMbIKaHue.

DNeKTpOHHAS MPOBOANMOCTE TBEPIBIX METAIUIOB. 3aBHCUMOCTh COITPOTHBICHHUS METAJUIOB OT TEMIIEPATYPHI.
CBepX1npoOBOAUMOCTb.

DneKTpUUecKuii TOK B BakyyMme. CBOWCTBA DJIEKTPOHHBIX MyYKOB.

IomynpoBoaauku. COOCTBEHHAs ¥ MPUMECHAs IIPOBOIMMOCTD MOIYIIPOBOIHUKOB. CBOMCTBA P—N-TIiepexoa.
[TonynpoBOAHUKOBEIE MPUOOPHI.

DNEeKTpUYecKnii TOK B pacTBOpax M pacijaBax »dJIEKTPOIUTOB. OJEKTPOJUTHYECKAS JUCCOIMAIINS.
DNEKTPOIIH3.

DneKTpuuecKuid ToK B razax. CaMoCTOSTENbHBIN U HECaMOCTOATENbHBIN pa3psaa. Monnus. [1nasma.

TexHU4YecKre yCTpOWCTBa U MPAKTHUECKOE MPUMEHEHHUE: aMIIepMETP, BOJIBTMETP, PEOCTAT, UCTOYHHUKH TOKA,
JJIEKTPOHArpPEeBaTENbHBIE TMPUOOPHI, AIEKTPOOCBETUTEIBHBIC MPHOOPH, TEPMOMETP COIPOTHUBIICHUS, BAKYyMHBIN
JTUOJI, TEPMHUCTOPHI U (POTOPEIUCTOPHI, TOTYIIPOBOJHIKOBEIH JHO T, TalbBAaHHUKA.

Jlemoncmpayuu

M3mepeHne Cuiibl TOKa U HAMPSKCHHS.

3aBUCUMOCTD COTIPOTUBIIEHUS WIMHAPUYECKUX MPOBOJHUKOB OT AJIMHBI, TUIONIAIA IOTIEPEYHOTO CEUEHUS U
MaTepHaia.

CMemaHHOe COeTMHEHUE TIPOBOTHUKOB.

IIpsiMmoe n3MepeHue INEeKTPOABIKYILEH cuiibl. KOpoTkoe 3aMblkaHKEe TallbBAHUYECKOTO 3JIEMEHTAa U OLIEHKa
BHYTPEHHEIO CONPOTUBIICHUSI.

3aBUCUMOCTh CONTPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTD AJIEKTPOJIUTOB.

HckpoBoil paspsa ¥ IpOBOAUMOCTE BO3AYXa.

OIHOCTOPOHHSISI MPOBOJIUMOCTD JIHOIA.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

M3yuyeHune cMemaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mepenne 37IeKTPOBIKYIIEH CHIIB HCTOYHHUKA TOKA U €T0 BHYTPEHHETO CONPOTHUBIICHUS.

Ha6mronenune aiekTponnsa.

MesknpeaMeTHBIE CBSI3H

Wzydenue kypca ¢usumku 06a3oBoro ypoBHsS B 10 Kiacce OCYIISCTBIISCTCS C YYETOM COJCPIKATEIBHBIX
MEXITPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, TeOTpapuy M TEXHOJIOTHH.



Medicnpeomemnvie nousimusi, CBSI3aHHBIC C U3YYEHHEM METOAOB HAYYHOTO IO3HAHWS: SBICHHE, HAYIHBIN
(axT, rumoresa, ¢u3NUIECKas BEIUYMHA, 3aKOH, TEOPHUS, HAOIIOACHWE, HKCIIEPUMEHT, MOJACIMPOBAHUE, MOJEIb,
U3MEpEHUe.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUI, JIHHelHas QyHKuus, napadoina, runepbona, ux rpaduxku 1
CBOMCTBA, TPUTOHOMETPUUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTC€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPBI M MX TPOEKIMN HAa OCH KOOPJIHHAT, CIIOKEHHE BEKTOPOB.

buonocus: MexaHndeckoe IBW)KEHHE B JKMBOW mpupone, auddysus, ocMoC, TEemI000MEH >KHBBIX
OPTaHU3MOB (BHIBI TEILIONEPEIAUH, TETIOBOE PABHOBECHE), IIEKTPHUUCCKHE SIBICHUS B )KUBOW IPHPOJIC.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJb BEIECTBA, MOJIIPHAS Macca,
TEIUIOBBIC CBOMCTBA TBEPIBIX TEJ, MKHUIKOCTEH M ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOIUTHYECKAs
JUccolMaIus, raJbBaHuKa.

T'eozpagpus: BNaXXHOCTh BO3IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JABWKEHHH C HCIOJIb30BAaHMEM MEXAaHU3MOB, Y4YET TpPEHHS B TEXHHKE,
MOJIINITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAaHCHHs MMITyJIbCa B TEXHHMKE (pakeTa, BOJOMET M Jpyrue), IBUTATENb
BHYTPEHHETO CTOpaHuWs, IapoBas TypOHWHA, OBITOBOH XOJOAWIBHUK, KOHIWIMOHEP, TEXHOJIOTHH IIOJyYECHUS
COBPEMCHHBIX MAaTE€PHAJIOB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHYECKas 3allnTa,
3a3eMJICHHE  DJICKTPONPHOOPOB,  KCEPOKC,  CTPYHHBIH  NpUHTEP,  3JEKTpPOHArpeBaTelbHbIE  HPUOOPHI,
3JIEKTPOOCBETHTENBHBIE IPUOOPHI, TATbBAHHUKA.

11 KJIACC

Pasnea 4. duekTpoamHaMmmuka

Tema 3. Maznummnoe none. IneKmpoMazHUmMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3auMopeiicTBHE MOCTOSHHBIX MarHuTOB. MarHuTHoe mnose. BekTtop MarHuUTHOU
uHAYKUMM. IlpuHOMO Cynepno3uuMd MarHuTHeIX nojded. JluHuu marHutHoM wHAykuuu. KapTuna mauHMi
MAarHMTHON UHIYKIMU OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHoe ToJie TIPOBOJIHUKA ¢ TOKOM. KapThHa JNMHUN WHAYKIIMA MarHUTHOTO MOJIS JUTMHHOTO MPSMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KaTymku ¢ TokoMm. OmbIT Dpctena. BiaumopeiicTBue
MIPOBOAHHUKOB C TOKOM.

Cuna Ammepa, e€ MOAYJb U HaIlpaBIIEHUE.

Cuna JlopeHia, e€ MoIysib U HampaBleHHe. J[BrkKeHUe 3apsHKEHHOW YacTHIBI B OJIHOPOJHOM MAarHUTHOM
nosie. PaboTa cmer JlopeHta.

SIBneHue 3JeKTpOMarHUTHOW MHIYKUUH. [10TOK BEeKTOpa MarHUTHOW MHIYKUMHU. DJIEKTPOABMXKYLIAs CUiIa
MHAYKIMH. 3aKOH IeKTpOMarHnTHoi nuaykunu Papazes.

BuxpeBoe anekTpuueckoe Imoje. ONIEKTPOABMXKYIIAas CuUja HHAYKIMM B MPOBOJHHUKE, JABIXKYLIEMCS
MOCTYNaTeJbHO B OJHOPOJHOM MAarHUTHOM IOJI€.

IIpaBuno Jlenna.

WNHIYyKTUBHOCTD. SIBIIEeHUE CAMOMHAYKIIMU. DJICKTPOABMKYIIAS CUIIa CAMOWHTYKIIHH.

DHeprus MarHUTHOT'O TOJISl KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TIOJIE.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MArHUTBI, DJICKTPOMATrHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTENHN JIEMEHTAPHBIX YACTHL, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO NTyYKa MArHUTHBIM TOJIEM.

JIuHUM UHOYKUY MarHUTHOTO TOJIS.

B3anMmopnelicTBue 1BYX NIPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

HeiictBue cuinbl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOW UHIYKIIAH.

IIpasuiio Jlenna.

3aBUCUMOCTB JIEKTPOJIBIKYILEH CHIIBI HHAYKIIUH OT CKOPOCTH U3MEHEHHSI MarHUTHOT'O IOTOKA.

SIBneHune caMOMHAYKIUY.

Yuenuuecxuii sxcnepumenm, aabopamophule pabomoi

M3ydenne MarHUTHOTO MOJISt KATYIIKA C TOKOM.



WccnenoBanne neiiCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue sBneHus BHGKTpOMaFHHTHOﬁ HHAYKIHWH.

Pazgen S. KoneGanus 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKmMpoMazHummble KoJa1e0anus

Konebarenprass cucrema. CBoOOmHBIE MexaHWUeckue KojeOaHmsa. 'apMmoHmyeckme komebanus. [lepmon,
4acToTa, amIuuTyaa u (asza koneOanmil. [IpykuMHHBIH MasTHUK. MareMaTHYecKuil MasTHHK. YpaBHEHUE
rapMOHHYECKUX KoJeOanuil. IIpeBpamienne sHEPriuy IpH rapMOHUIECKUX KOJIEOAHMUSIX.

Konebarenpuplii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHWS B HIOCAIFHOM KOJeOaTEIHHOM
KOHTYpe. AHalorusi MeXJIy MEXaHWYeCKUMH W DJICKTPOMAarHUTHBIMH KoneOaumsmu. Popmyrna TomcoHa. 3akoH
COXpaHEHHMs SHEPI'UH B U/ICAIbHOM KOJieOaTeIbHOM KOHTYpeE.

[IpencraBnenne o 3aryxaommx KojecOaHMAX. BbIHyXIeHHbIE MexaHWUeckue KoieOaHms. Pe3oHaHc.
BEIHYX/I€HHBIE 3JI€KTPOMAarHUTHBIE KOJIeOaHusl.

Ilepemennsiii Tok. CuHycoUaanbHBIN NEepeMeHHbII TOK. MOIIHOCTh MEPEeMEHHOr0 TOKa. AMIUIHUTYAHOE U
JEUCTBYIOIEE 3HAUCHHE CHIIBI TOKA M HAIIPSKCHUS.

Tpancpopmarop. IIponsBoacTso, nepeaada 1 MOTpedICHUE NIEKTPUIECKOH SHEPTHH. DKOJIOTHIECKUE PUCKH
IIPY IPOU3BOJICTBE JIEKTPO3HEprun. KyapTypa HCIIOIb30BaHus 3JIEKTPOIHEPTUU B IOBCETHEBHOM JKU3HU.

TexHn4eckue ycTpoHCTBa M MPAaKTHIECKOE IPHMEHEHHUE: ICKTPUUECKHUI 3BOHOK, TEHEPATOP NEPEMEHHOTO
TOKa, IMHUH dJIEKTponepeaad.

JHemoncmpayuu

HccnenoBanue nmapaMeTpoB KoJIeOaTeNbHON CHCTEMBI (TIPYKUHHBIA WIIM MaTeMaTHIeCKUHA MasTHUK).

HabmoneHune 3aTyxaromux KojaeOaHHiH.

HccnenoBanue CBOWCTB BBIHYX/ICHHBIX KOJICOaHUIL.

Habnronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHNsL.

OcnwiorpaMmbsl  (3aBUCUMOCTH  CHJIBI TOKAa W HAalpsDKCHHMS OT BPEMEHH) [UIS JIEKTPOMAarHUTHBIX
KoseOaHui.

Pe3onanc npu nocnegoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKH HHAYKTHBHOCTH M KOH/IEHCATOPA.

Mozens TMHUM 3JIEKTpoIepeadn.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanne 3aBUCHMOCTH IIepHOJia MalbIX KoJieOaHuil rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMeHHOTO TOKa B IIEMH M3 ITOCIEOBATEIbHO COCIMHEHHBIX KOHAEHCATOpa, KAaTYIIKA U
pesucropa.

Tema 2. Mexanuueckue u 371eKmpoMazHumHble 60IHbL

MexaHn4ecKye BOJHBI, yClIoBus pacnpoctpanenus. [lepron. CKopocTh pacpoCTpaHeHHs M IJTHHA BOJIHBI.
[Nonepeunsle n npoponbHbIE BOMHEL MHTEpdepenius u qudpakums MexaHHIeCKUX BOJTH.

3Byk. CxopocTs 3ByKa. ' poMkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

ONEeKTPOMAarHWTHBIE BOJIHBL. YCIOBHS H3JIy4EHHS OJIIEKTPOMArHUTHBIX BONH. B3amMHas opueHTarus
BekTopoB E, B, V B anexkrpomarnutHoli BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKeHHUE, MPEJIOMIICHHUE,
noJsipu3anus, audpaxius, narepdpepeHnus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJH.

[Ikaxa »eKTpOMarHUTHEIX BOJH. [[pMeHeHne 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TprHIMIBI paMOCBS3H U TeNeBUICHHS. Pagronokamuys.

ONEeKTPOMarHUTHOE 3aTrPsI3HEHUE OKPY KarOIIEH Cpenbl.

TexHHUeCKHe YCTPOHCTBA M TPAKTHYECKOE NPUMEHEHHE: MY3BIKaJbHbIE WHCTPYMEHTHI, YIbTPa3BYKOBas
JIMarHOCTHKA B TEXHUKE U MEAMLIMHE, pajap, paAHONpUEMHHIK, TEIEBU30D, aHTeHHa, Teaedon, CBU-mneus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHCHNE TIOTIEPEYHBIX U TIPOAOIBHBIX BOJH.

Konebmomneecs Teno kak UICTOYHHK 3BYKA.

Habmonenne oTpaxeHUs! U MPEJIOMIICHHS! MEXaHHYECKHUX BOJIH.

Hab6monenne natepdepeHm 1 AUPpakni MEXaHMIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaO:roneHune cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M 4aCTOTOH KOJIeOaHHH.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, IPEIOMIICHHUE, ToJisipu3aiys, Judpakuus,
nHTepdepeHIus.

Tema 3. Onmuxka



T'eomerpuueckas onrtuka. [IpsMmonuHeiiHOe pacmpocTpaHeHHe cBeTa B OJHOpPOAHOUM cpene. Jlyu cBera.
Toue4yHbIil HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaKeHHS CBeTa. [locTpoeHNe H300pakeHuil B TUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3akoHBI NPEJIOMIICHHS cBeTa. AOCONIOTHBIM TOKa3aTenb mpesomieHus. llomHoe
BHYTpEHHee oTpakeHue. [IpenenpHbIi yrol MoJHOTO BHYTPEHHETO OTPAYKEHHS.

Hucriepcns ceera. ClioxxHBIN cocTaB Oenoro cBeta. LIBer.

CoOwuparoniyie 1 paccerBaromye JUH3bL. ToHKas auH3a. DOoKycHOe paccTOSHUE M ONTHYECKasl CUJla TOHKOW
muE3el.  [locTpoeHne wu300pakeHWH B COOMPAONMX W pacceMBalOmINX JMH3aX. DopMyna TOHKOW JIHMH3HI.
VYBennueHne, 1aBacMoe JIMH30.

IIpenensl MPUMEHUMOCTH F€OMETPHUECKON ONTHKH.

BonnoBas ontuka. UaTepdepenius cera. KorepeHTHBIE HCTOUHUKH. Y CIIOBHS HAOJIIOACHHUS MAKCUMYMOB U
MUHIMYMOB B HHTEp()EPCHIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOTEPCHTHBIX HCTOYHHUKOB.

Hudpakuus ceera. Judpakunonnas pemérka. YciioBue HaOIIOICHUS TNIaBHBIX MAKCUMYMOB IIPH HaJeHUU
MOHOXPOMaTHYECKOTO CBeTa Ha AUPPAKIHOHHYIO PEHIETKY.

[Monspusanus ceera.

TexHuueckue yCTpoiicTBa W TNPaKTHYECKOE IPHMEHEHHEe: OYKH, Iyma, (oToammapar, MpOCKIIHOHHEII
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONITHKA, TU(PPaKIIMOHHAs PEHIETKA, TOJISPOH.

Jemoncmpayuu

[IpsamonuHeitHOE pacTIpocTpaHeHHe, OTPaKEHUE U TpeioMIIeHHe cBeTa. OnTHieckre MpUOOPHL.

ITonHOE BHyTpeHHEe OoTpakeHue. Moienb CBETOBOA.

VccnenoBanue CBOUCTB U300pakeHUH B JTHH3AX.

Monenn MEKPOCKOMA, TEIECKOTIA.

Habmnronenue natepdepeHiuy cBera.

Habnronenue mudpakuuu cera.

Habmonenne nucnepcun cBeTa.

[TomryueHne ciekTpa ¢ TOMOIIBIO ITPU3MBIL.

[TonyueHue criekTpa ¢ MOMOIIbI0 JU(YPAKIUOHHOM PeHIETKH.

Habnronenue monsipusanny cBera.

Yyenuueckuui sxcnepumenm, rabopamophvie pabomol

M3mepenue mokasaTess MpeToMIICHHS CTEKIIa.

HccnenoBanue CBOWCTB M300pa)kKeHUH B JTMH3AX.

Habmonenne nucnepcun cBeTa.

Pa3nen 6. OcHOBBI ClIeNMAJILHON T€OPUU OTHOCUTETbHOCTH
I'paHuIpl MPUMEHUMOCTH KIIACCHUECKOM MexaHuku. [1oCTynaThl CrenuanbHON TeOpUH OTHOCHTEIHLHOCTH:
WHBAPUAHTHOCTH MOJIYJIS CKOPOCTH CBETA B BaKyyMe, IPUHIUIT OTHOCHTEIILHOCTH DUHINTEHHA.
OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAICHHE JTHHBIL.
OHeprust ¥ UMITYJIEC PEIATUBUCTCKOMN YaCTHITHL.
CBsI3b MacChl C SHEPTHEH H UMITYJIBCOM PEIIITUBHCTCKOM YacTUIIBI. DHEPTHUS MTOKOSL.

Paspen 7. KBanroBasi pusuka

Tema 1. dnemenmol K6AHMOBOI ONMUKU

®otonsl. ®opmyna [Inanka cBs3n 3Hepruu POTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC (POTOHA.

OtkpeiTre u uccnenoBanne dorodppexra. OnpiTel A. I'. CrometoBa. 3akoHbl hoTodddexTa. YpaBHEHHE
Onarreitna s porosddekra. «Kpachas rpannna» Gorodpdexra.

Hasnenwne cBeta. OnbiTel I1. H. JeOenena.

XuMHYeCcKoe JICHCTBHE CBETA.

TexHHUYeCKUe YCTPOWCTBA M MPAKTHYECKOE MpUMeHeHHe: (OTodIeMeHT, (POTOaTYHK, COHEeuHas Oarapes,
CBETOJIHOI.

Jlemoncmpayuu

®DoTordheKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHeHIHETo hoTodddexra.

Cseronuof.

ConreyHas 6arapes.

Tema 2. Cmpoenue amoma



Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -4acTwil. [lmaHeTapHas Mozelb aTtoma.
Iocrynater bopa. U3nydenue u normomerne (GOTOHOB MPH Hepexoie aToMa ¢ OJHOTO YPOBHS SHEPTHH Ha IPYTOI.
Bunel ciextpos. CrekTp ypoBHEH 3Hepruu aToMa BOAOPOAA.

Bonnossle cBoiicTBa yactuil. Bonusl ge bpoiina. KopnyckynspHo-BOTHOBOH Ayanu3M.

CrHoHTaHHOE 1 BBIHY)KJCHHOE H3ITy9ICHHE.

TexHn4eckue yCTpOHCTBa M MPAKTHIECKOE NPHUMEHEHHE: CHEKTPAIbHBINA aHamu3 (CIEKTPOCKOIN), Jasep,
KBAaHTOBBII KOMIBIOTEP.

Lemoncmpayuu

Monens omsita Pesepdopaa.

Onpezenenye ATHHBI BOIHBI Ja3epa.

HaGumonenue nuHe4aThIX CIIEKTPOB U3JITyUCHHUSI.

Jlazep.

Yuenuueckuil sxcnepumenm, nabopamopnuvie pabomul

HabnroneHue THHEHYATOro CIICKTPA.

Tema 3. Amomnoe adpo

OKCIIEPUMEHTHI, JO0KA3bIBAIOIUE CIOKHOCTh CTpoeHHs sapa. OTKpeITHE pPaguOaKTUBHOCTH. OTBITHI
Pesepdoprma o ompeneseHUI0 cocTaBa pagHoaKTHBHOIO m3iaydeHus. CBoiicTBa anb(da-, OeTa-, raMmMa-U3IydCHUs.
BimsiHue paguoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.

OTkpeITHE TIPOTOHA U HeWTpoHa. HykionHas Mmonens sinpa ['eiizenOepra—lBanenko. 3apsin siapa. MaccoBoe
4yucio aapa. M3oronsl.

Anbda-pacnan. IJICKTPOHHBIA W MO3UTPOHHBIN OeTa-pacman. ['amma-usnydeHue. 3aKOH PaguOaKTHBHOIO
pacnaga.

DHeprusi CBs3U HYKIJIOHOB B sizipe. SnepHblie cuibl. JledexT Macchl sapa.

SnepHble peakuuu. [lenenue u cCUHTE3 s1A€EP.

SAnepubrit  peakrop. TepmosmepHbrii  cuHTe3. [IpoOmeMBI W MEPCIEKTUBBI  SIACPHOH IHEPTETHKH.
OKOIOrNn4eCKHe acleKThl IIEPHON SJHEPTETHKH.

OneMeHTapHbIe YacTHIBL. OTKpBITHE TO3UTPOHA.

Merto/ bl HAOIIOIEHHST ¥ PETHCTPALINY HJIEMEHTAPHBIX YaCTHII.

dynnaMeHTaNbHBIC B3anMoAeHcTBrs. ENMHCTBO hU3ndecKkoi KapTHHBI MHPA.

TexHuueckrue ycTpocTBa U MpaKTUYECKOe NMPUMEHEHHE: JO3UMETp, KaMepa BuibcoHa, sinepHbIil peakTop,
aToMHas bom0a.

Jlemoncmpayuu

CY€TYMK MOHN3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
HccrnenoBanne TpekoB 4acTHII (TI0 TOTOBBIM (QOTOTpadusIM).

Pa3gen 8. DieMeHTHI aCTPOHOMUM M acTPOGU3NKHU

Oransl pa3BUTHS acTpOHOMHUH. [IprKiIaHOE 1 MUPOBO33PEHUIECKOE 3HAUCHIE AaCTPOHOMMHU.

Bupn 3Bé3nH0r0 HebGa. Co3Be3nus, sIpKue 3BE3/bI, IUIAHETHI, UX BUIUMOE JBHIKEHHUE.

CostHedHas cucTeMa.

Coname. ConuewHast akTHBHOCTh. Mcrounumk osHepruu ConHna u 3BE3A. 3BE3ABI, WX OCHOBHBIC
XapaKTepUCTUKU. JlHuarpaMMa «CIeKTpajbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI TJABHOM MOCIIENOBATEIbLHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» AN 3BE37 INIaBHOW MOCIENOBATENBbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE MTPEICTABICHNS O MPOUCXOXKACHUH 1 3Bomonny COoIHIA U 3BE3/. DTarbl )KU3HH 3BE3.

Mnineunsiii [yt — Hama Ianaktuka. Ilonoxenue un apwxenue Connua B [amakTuke. THIbI rajlakTHK.
PamuoranakTuku u kBa3apbl. YEpHEIEC JBIPHI B ApaxX TaJaKTHK.

Bcenennas. Pacimpenne Bceenennoit. 3akon Xa66sa. Pasberanme ramaktuk. Teopust Bonpmoro B3psiBa.
PenuxroBoe uznyueHue.

MacmradbHnast ctpykrypa Beenennoii. Meraranakrtuka.

Hepeménnsie npo6ieMbl aCTpOHOMUH.

Yyenuuecxue nabniooenus

HabmroneHus HEBOOPYKEHHBIM TJ1a30M C HCIIOJIh30BAHUEM KOMIIBIOTCPHBIX MPHIOKCHHUN ISl OTPEICICHUS
MOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro Hoiymapus W sSpKHe
3BE3IBI.

Ha6mronenus B Teneckorn JIyHsl, mianet, Miegdoro [Tyta.



Odo0marmomiee NOBTOPeHHE

Ponp ¢u3ukn m acTpOHOMHH B 3KOHOMHYECKOHM, TEXHOJOTHMYECKOW, COIMAIBHON M 3THYECKOW cdepax
JIeITEIbHOCTH YeJIOBEKa, POJib U MeCTO (PU3MKM M aCTPOHOMHH B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, POJIb
¢usnueckoii Teopur B GOpMHUPOBAHUH HPENCTABICHUH O (PU3MUECKOI KapTHHE MHPA, MECTO (PU3NUECKON KapTHHBI
MHpa B 00IIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPECTaBICHUN O IPUPOJIE.

MexnpeameTHble CBA3U

Wzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kiacce OCYIIECTBISIETCS ¢ y4ETOM COJAEPIKATEIBHBIX
MEKIPEIMETHBIX CBSI3€H C KypcaMn MaTeMaTHKHU, OMOJIOTHH, XMMHUH, Teorpadui 1 TEXHOJIOTHH.

Medicnpeomemnvie nousmusi, CBSI3aHHBIC C M3YYEHHEM METOAOB HAYYHOTO IO3HAHWS: SBICHHE, HAYIHBINA
¢axT, rumnoresa, (u3MYEcKas BEJIUYMHA, 3aKOH, TEOpHUs, HAaONIOAEHHE, HKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIEIb,
U3MEpEeHue.

Mamemamuka: pelieHHe CUCTEMBl YPaBHEHUH, TPUTOHOMETpHUYECKHE (PYHKINH: CHHYC, KOCHHYC, TAaHTEHC,
KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIMU HAa OCU KOOPAUHAT, CIOXKEHUE
BEKTOPOB, MPOM3BOJIHBIC DJIEMEHTapHBIX (DYHKLMH, NMPU3HAKH MOJOOMS TPEYTOJILHUKOB, ONpENeNICHHE IUIOMAaIN
TUTOCKUX GUTyp 1 00BEMA TelL.

Buonozus: snexTpuueckue SBICHHUSA B JKUBOM INPHUpOAE, KoyeOaTelIbHBIE ABIKEHHS B JKMBOW IPHUPOE,
ONTUYECKUE SIBJICHUS B )KUBOU IPUPOJE, JCHCTBUE PaAUALIMK HA )KUBBIC OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMIECKas! CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI 00pa30BaHU
KPHCTaININYECKOH PEMIETKH, CIIEKTPAIbHBII aHAIIN3.

Tleoepagpus: MarHuTHBIE TONIOCA 3€MJIM, 3aJIE)KM MAarHUTHBIX PYA, (OTOCHEMKA 3€MHOW ITOBEPXHOCTH,
npejcKa3aHue 3eMIICTPICEHHH.

Texnonozus: NWHUM DIIEKTPOIEpEnad, TeHEpaTop MEPEMEHHOrO TOKA, AJIEKTPOABHIaTeNb, MHAYKIHOHHAS
neyb, pajap, paIdonpuéMHUK, TeJIeBU30p, aHTeHHa, Teiaedon, CBU-neub, NpOEKUMOHHBINA anmnapar, BOJIOKOHHAsS
OINTHKA, COJIHEUHAs OaTapesl.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUsI IIPOI'PAMMBI IIO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

OcBoenne ydeOHOTO mpenmera «@u3muka» Ha ypoBHE cpenHero obmiero obpasoBaHus (0a30BBI YPOBEHB)
JOJDKHO O0ECIIeUUTh TOCTHXKECHHE CICAYIONIMX JTHYHOCTHBIX, METAPEIMETHBIX U IPESIMETHBIX 00pa30BaTeIbHBIX
pEe3yIbTaToB.

JINYHOCTHBIE PE3YJIBTATBI

Jln4HOCTHBIE pe3yJbTaThl OCBOEHMs ydeOHOro mnpenmera «®Du3HMKa» IOJDKHBI OTpa)kaTh TOTOBHOCTH MU
CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBAaTHCS CHOPMUPOBAHHOW BHYTPCHHEH IMO3WITHEH JTHIHOCTH, CHCTEMOMN
[IEHHOCTHBIX OPHEHTAINH, MO3UTHBHBIX BHYTPEHHHUX YOEKICHHH, COOTBETCTBYIOIINX TPAAWUIMOHHBIM IEHHOCTSIM
pOccHiiCKOTO 0O0IIecTBa, pacUIMpeHHe J>KU3HEHHOTO OIbITa M ONbITa AEATEIbHOCTH B MpOLECCE peanu3anuyd
OCHOBHBIX HAIIPaBJICHUH BOCIIUTATEIbHOM JEATEIFHOCTH, B TOM YHCIIE B YaCTH:

1) rpakaIaHCKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIHMK OOY4YalOIIerocss KaKk aKTHBHOTO M OTBETCTBEHHOIO UJeHA
poccuiickoro o0IIecTBa;

MPUHATHE TPAJUIIMOHHBIX O0IEUEIOBEYECKIUX TYMaHUCTHIECKUX M AEMOKPATHIECKIX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIbHOCTh B HHTEpEcax TPaKJaHCKOTO OOILEeCcTBA, y4acTBOBATh B
caMOyIpaBJlieHUU B 00pa3oBaTeIbHON OpraHn3alvy;

yYMEHHE B3aMMOJCHCTBOBATh C COLMAIbHBIMH WHCTUTYTaMH B COOTBETCTBMM C HUX (QYHKIUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHOTUYECKOT0 BOCTIMTAHMSA:

c(OpPMUPOBAHHOCTH POCCUHCKON IPakJAHCKON MICHTHYHOCTH, NAaTPHOTHU3MA;

ICHHOCTHOEC OTHOLICHHUE K TOCYyAAapCTBEHHBIM CHUMBOJIAM, JOCTHIKCHHUAM pOCCPIﬁCKPIX y‘-IéHI)IX B O6J'IaCTI/I
(DM3MKY ¥ TeXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHYCCKOTO TIOBEICHUS,

CIIOCOOHOCTH OLICHUBATHL CUTYAIIUIO U NMPUHUMATHL OCO3HAHHBIC PEIICHUA, OPUCHTUPYICH Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JICSTEIEHOCTH YIEHOTO;

OCO3HaHHE JINYHOTO BKJI/1a B TOCTPOSHHE YCTOWIHMBOTO Oy IymIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

ACTETUUECKOE OTHOIICHHE K MHPY, BKIIIOYas ICTETHKY HAyYHOTO TBOPUYECTBA, MPHUCYIIETO (HU3UYECKOIl
HaykKe;

5) Tpy10BOro BOCIIUTAHUS:

HMHTEpeC K Pa3Iu4yHBIM cdepam MpodecCHOHATFHON IEeSITEeTbHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3UKOH H
TEeXHHKOH, yMEHHME COBepIlaTh OCO3HAHHBIM BHIOOp Oyaymieidl mnpodeccun M peasn3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIE IUIaHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO B 007acTH (PU3UKHM Ha MPOTSHKEHUH BCEit
JKU3HH;

6) 9K0JIOTNYEeCKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTS IKOJIOTHUYECKONW KYNbTYpHl, OCO3HaHHME TJIOOATBHOTO XapaKTepa SKOJIOTHIECKUX
mpooieM;

IUITAHUPOBAHKE U OCYIIECTBJIECHUE JIEHCTBUI B OKpY’KaloIllel Cpefie Ha OCHOBE 3HaHUs Lienel yCTOWYMBOIO
Pa3BUTHA 4EJIOBEYECTRA;

pacoiMp€HUE OIbITa ACATCIBHOCTU 9KOJOTUYECKOMN HalpaBJICHHOCTH Ha OCHOBE HUMCIOIUXCH 3HAHUM IO
¢usuke;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(OpPMUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS (DH3HUECKOMH
HayKH;

OCO3HaHHE IIEHHOCTH HAay4YHOH NesTeIbHOCTH, TOTOBHOCTh B HpoOLEcCce M3YYCHMs! (M3MKH OCYLIECTBISTH
MPOEKTHYIO M HCCIIEA0BATENIBCKYIO AESTEIbHOCTh HHINBUAYAIBHO U B TPYTIIE.

METAIIPEAMETHBIE PE3YJIbTATHI



Ilo3naBaTenbHbIe YHHBeEPcAIbHbIE YUeOHbIE el CTBUS
Ba3oBble Jlornueckue AeicTBUA:

CaMOCTOSTENIFHO (POPMYITHPOBATE M aKTyaJIH3MPOBATh IPo0IeMy, pacCMaTpuBaTh €€ BCEeCTOPOHHE;

OTIPEJIeIIATh LENU AeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pACCMaTPUBAEMBIX (DU3NIECKUX SBICHUSIX;

pa3pabaTblBaTh IUIaH pEIICHHS MpoOleMbl C Yy4ETOM aHaiW3a WMEIOMIMXCS MAaTepHalbHBIX U
HeMaTepuajbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIHHOCTh, OLCHUBATh COOTBETCTBUE PE3YJLTATOB IEJISM, OLIEHUBATh PUCKHU
MOCIICICTBUN IeITCILHOCTH,

KOOPJMHHUPOBATh ¥ BBHINOJNHATH PAa00Ty B YCIOBHSX pEalbHOTO, BHPTYAJILHOTO M KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHHUE NIPU PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble HcciieqoBaTeIbCcKue AeiiCTBUA:

BJIAACTh HaquOﬁ TepMHHOHOFHeﬁ, KIIFOUCBBIMU MMOHATUAMU U MECTOAAaMU (1)H3PI‘-IGCKOI71 HayKI/I;

BIAICTh HABBIKAMH YUEOHO-HCCIEIOBATENFCKOM ¥ MPOCKTHOM HEATENFHOCTH B 0OO0NacTH (U3UKH,
CHOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIIHLHOMY TIOMCKY METOJIOB PEIICHHS 3a1a4 (PU3NIECKOTO COACpKaHHS,
HpI/IMCHeHI/IIO paSHI/I'-IHLIX MCTOIOB IIO3HAHMU,

BJIAACTh BUAAMU ACATCIBHOCTHU IIO HOHy‘IEHI/IIO HOBOI'O 3HaHUA, €To I/IHTepHpeTaHI/II/I, Hpe06pa30BaHH10 u
MPUMEHCHUIO B Pa3IMYHBIX YYCOHBIX CUTYallWsAX, B TOM YHCIC MPH CO3JaHWH Y4eOHBIX MPOCKTOB B 00JacTH
¢busnkwy;

BBIABIIATH HpI/I‘II/IHHO-CHeI[CTBeHHLIe CBs3U U aKTyaJ'II/BI/IpOBaTL 33218}1}/, BbIABUTI'aTh I‘I/IHOTGBy eé pemeHmI,
HaXOJUTh apryMEHTHI JIs JOKa3aTeIbCTBAa CBOMX YTBEPXKACHUM, 3aaBaTh MapaMETPbl U KPUTEPUU PELLCHUS;

AQHAIM3UPOBaTh IIOJYyYEHHBIE B XOJAE pElIeHUs 3aJadd pe3yibTaTbl, KPUTHUYECKU OLEHMUBATH HX
)IOCTOBepHOCTI), l'[pOFHO3I/IpOBaTB U3MCHCHHUEC B HOBBIX yCHOBI/IHX;

CTaBUTh W (OPMYIHPOBATH COOCTBCHHBIC 3a/la4d B 0Opa30BATENEHOW AEATEIFHOCTH, B TOM YHCIE TIPU
W3yYeHUH (QU3UKH;

JaBaThb OHeHKy HOBBIM CI/ITyaHI/IHM, OLCHUBATH HpPIO6pCTéHHI:II71 OIIBIT,

yMeTI) HepeHOCI/ITL 3HAHUA 110 (1)I/I3I/IKC B HpaKTI/I‘IeCKyIO 06J’IaCTL KUBHCACATCIBbHOCTHU,

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTei;

BBIIBUTATh HOBBIE UJIEU, IpEJIaraTb OpUrHHAIbHbIE TOAXO0/IbI U PEILICHUS;

CTaBUTH HpO6HeMLI " 3a1a4u, )IOHyCKaIOH_II/Ie aHLTepHaTI/IBHbIe pemeHI/m.

PaGora c undopmanueii:

BJIaJCTh HABBIKAMH IIONYYCHUS WHPOPMAIUN (U3NYECKOTO COACPIKAHHS M3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYIIECTBIIATh IMMOWCK, aHAIM3, CUCTEMATH3allMI0 U HHTEPIPETAIMI0O HH(MOPMAIUH Pa3InIHBIX
BUJIOB U (hopM IpezicTaBieHNUS;

OIICHUBAThH JOCTOBEPHOCTH MHPOPMALIUH;

HUCIIOJIB30BaTh CpeHCTBa I/IH(i)OpMaLH/IOHHBIX nu KOMMyHI/IKaLH/IOHHBIX TCXHOHOFI/II\/'I B pGH_IeHI/II/I KOTHUTHBHBIX,
KOMMyHI/IKaTI/IBHI)IX nu OpFaHI/IBaHI/IOHHHX 3a1ay4 C CO6H}OJ]GHI/IGM Tpe6OBaHHﬁ BpFOHOMI/IKI/I, TEXHUKHU 6G3OHaCHOCTI/I,
THUTHUCHEBI, pecypcocOepekeHus, IPABOBBIX W ITHYECKUX HOPM, HOPM MH(DOPMAIIOHHOH 0€301TacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NUIECKOTO COACPIKAHMS B PA3IMIHBIX (hopMaTax ¢ yIETOM HazHAYCHUS HHPOPMALIAU U
[EJIEBOH ayIUTOPHH, BEIONPAs ONTUMATIFHYIO (hOpMY TPEACTABICHHUS W BU3YaTU3aLHH.

KoMMyHuKAaTHBHBIC YHHBepcAJIbHbIC y4eOHbIC JeiCTBHA:

OCYILECTBIIATH OOIIEHNE HA yPOKaxX (QM3UKHU U BO BHE-YPOUHON AEATEIbHOCTH;

pacno3HaBaTh NPEATIOCHIIIKH KOHq)III/IKTHBIX chyaqu/'I U CMsT4YaTh KOH(bHHKTBI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

MOHUMATD U HCIIOJB30BATh IPEUMYIIIECTBA KOMAaHAHOW N MHANBHYyaJIbHOMN paboThI;

BBEIOMpATh TEMATHKYy W METOIBI COBMECTHBIX JEWCTBHU C y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaXXJ0r0 YIeHA KOJIJIEKTUBA;

MPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPraHMW30BbIBATb M KOOPAWHUPOBATH NEUCTBUS MO €&
JIOCTHKEHUIO: COCTABIIATh IIJIAaH JCWCTBHUH, PACIPEAENATh POIM C YIETOM MHEHUH YYaCTHHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOI pabOTHI;

OIICHUBATh KAYeCTBO CBOCTO BKJAJa W KAXKAOr0O YyYAaCTHHKA KOMAaHIbI B OOIIMHA pe3yabTaT IIo
pa3paboTaHHBIM KPUTEPHUSIM;



npeyiaraTh HOBBIC MPOEKTHI, OICHHWBATH WIACH C IO3MIIMH HOBH3HBI, OPUTMHAIBHOCTH, NPaKTHYECKOM
3HAYAMOCTH;

OCYILECTBIIAThH MMO3UTUBHOE CTPATETHUECKOE IMTOBEACHUE B PA3IMUHBIX CHUTYAIHAX, IPOSIBISATH TBOPUYESCTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

PeryasTuBHBIEe YHHBepcaabHbIe yueOHbIe 1elicTBUA
Camoopranu3zanus:

CaMOCTOSITENIFHO OCYILIECTBIIATh II03HABATENbHYIO AEATEIBHOCTE B OONACTH (PM3WKM W aCTPOHOMHH,
BBISIBIISITH TIPOOJIEMBI, CTABUTH U ()OPMYIIHPOBATH COOCTBEHHEIE 3a1a9H;

CaMOCTOSATENIbHO COCTABJISATh IUIAH PEUICHUS Pacy€THBIX M KAaYeCTBEHHBIX 3ajad, IUIaH BBIOJHEHHS
MPaKTHYECKOW pabOTHI C YUETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEH U MPEATIOYTEHHH;

JIaBaTh OLIEHKY HOBBIM CHTYaIHsIM;

pacmmpsATh paMK1 y4eOHOTO TpeMeTa Ha OCHOBE JIMUHBIX TPEIIOYTeHNUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEIICHHE;

OIICHUBATh MPHOOPETEHHBIH OTBIT,

CHO0CcOOCTBOBAThH (POPMHUPOBAHUIO U MIPOSBICHUIO PYIUIIMA B 00JIACTH (PHI3HUKH, TIOCTOSHHO MOBHIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIBTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYAIlMisIM, BHOCHTh KOPPEKTHUBHI B [ESATEIHHOCTH, OIICHUBATh COOTBETCTBUE
PE3yJIbTATOB LEIISIM;

BJI1aJJ€Th HaBbIKaMH 03HaBaTEJILHOMN pe(bHeKCI/II/I KaK OCO3HaHHs COBEPIIACMbBIX HeﬁCTBHﬁ 1 MBICJIMTCIIBHBIX
MPOIIECCOB, UX PE3YIbTATOB M OCHOBAHMIA;

UCIIOJIb30BaTh NPUEMBI Pe(IICKCHH JIUIS OLIEHKH CUTYaIUH, BEIOOpa BEPHOTO PELICHUSL;

YMETH OLICHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATh PECIICHUS 10 UX CHUKCHUIO,

MPUHUMATH MOTHBBI M apTYMEHTHI IPYTHX IIPHU aHAIN3E PE3yIbTAaTOB ACATEIbHOCTH;

MPUHUMATE ce0s1, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA,;

MPUHUMATh MOTUBBI M apTyYMEHTBI IPYTUX IPHU aHAJIN3€ PE3YILTATOB AEATEIILHOCTH,

MPHU3HABATh CBOE MTPABO U MIPABO IPYTUX Ha OIMIMOKH.

B mporiecce OCTHKEHHS THIHOCTHBIX PE3YIBTaTOB OCBOSHUS MPOTPAMMBI TI0 (DPU3UKE IS YPOBHS CPEIHETO
obmero o6pa3oBaHuss y oOOydYarOIUXCS COBEPIICHCTBYETCS O3MOILMOHAIBHBIM WHTEIUIEKT, MPeaNoiararoiiuii
c(hOPMHUPOBAHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh IIOHMMAaTh CBOE HMOIMOHAIFHOE COCTOSHHE, BHUJICTh
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHOW AMOIIMOHAIBLHON Cephl, OBITh YBEPCHHBIM B ceOe;

CaMOpETYJIMPOBaHUS, BKJIIOYAIOLIETO0 CAaMOKOHTPOJb, YMEHHE NPUHMMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh AaMalTHPOBAaThCd K OMOIMOHANBHBIM HM3MECHEHHSM U TPOSBIATh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHyTpeHHeﬁ MOTHUBALIUU, BKHIOqa}OHleﬁ CTPEMJICHUE K HAOCTHXKCHHUIO MCIIW W YCHEXY, OITHMH3M,
WHUIIUATUBHOCTh, YMCHHUE HeﬁCTBOBaTB HUCXO0OA U3 CBOUX BOSMO)KHOCTeﬁ;

SMITaTHH, BKJIIOYAIOIIEH CIIOCOOHOCTH IMOHUMATh AMOIMOHAIBHOE COCTOSIHHE JIPYTHX, YUUTHIBAThH €ro NpH
OCYIIECTBIICHUH OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIIIOYAKOIINX CIOCOOHOCTH BbICTpanBaTb OTHOMICHUA C JAPYTUMH JIFOJAbMU,
3a00TUTHCS, TPOSIBIISITH MHTEPEC U pa3periaTh KOHQIUKTHI.

NPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce MpeaMETHBIC pe3yNbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTh Y O0YYAFOIIUXCS YMCHHA:

JIEMOHCTPHPOBATh Ha MPHUMEPax pojb U MecTO (pU3uKH B (POPMHUPOBAHNU COBPEMEHHOI HAayYHON KapTHHBI
MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUMA, B IPAKTHYECKON AESITebHOCTH JIOACH;

YYUTHIBATh TPAHUIIBI IPUMEHCHHS U3YYCHHBIX (PU3UUCCKUX MOJCINCH: MaTepuanbHasi TOYKa, HHepIUAIbHAS
cuctemMa oTcuéra, abCONIOTHO TBEP0E TEIO, UACATbHBINA a3, MOJIEIH CTPOCHHSI Ta30B, KHUIKOCTEH U TBEPIBIX Te,
TOYCUYHBIN AJICKTPUICCKHUH 3aps]l IPU peIIeHUH GU3NISCKUX 3a/1a4;

pacmo3HaBath (uU3MYCCKUE sBICHUS (MPOLECCH) M OOBACHATHP WX HAa OCHOBE 3aKOHOB MCXAHUKH,
MOJICKYJISIPHO-KUHETHUECKON TEOPHH CTPOCHHSI BEUIECTBA U DJICKTPOJIUHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE
MPSMOJMHEHHOE JBYKEHUE, CBOOOIHOE MaJicHUE TEJl, ABMKEHUE TI0 OKPYXKHOCTH, HHEPITUS, B3aUMOJICHCTBHUE TEll,



muddy3ns, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE )KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00BhEMa TeJ MPH HarpeBaHUH
(oxmakaeHWn), TEIUIOBOE paBHOBECHE, WCIIApeHHe, KOHICHCAlWs, IUIABJICHHE, KPHUCTAJUIM3alHs, KHUIICHUE,
BJI&XKHOCTh BO3/yXa, IOBBIIICHUE JaBJICHHUS Ta3a IPH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMy COCTOSIHUSI I'a3a B M30IIPOLIEccax, JJISKTPU3ALUs Tell, B3aUMOAEHCTBUE 3apsiJIOB;

ONMCHIBATh MEXaHWUYECKOE [BWKCHHE, WCIONB3ys (U3UUECKHE BEIWYMHBI: KOOpIWHATA, IIYTh,
nepeMeIeHne, CKOpoCcTh, YCKOpEHHe, Macca Tella, CHIIA, UMIYJIbC Tela, KHHeTH4YecKas SHepris, MOTeHIHAIbHAS
9HEprusl, MeXaHn4ecKast paboTa, MeXaHWYecKas MOIIHOCTD; MPU ONHMCAaHWU NPABWIBHO TPAKTOBAaTh (M3MYECKUIT
CMBICIT HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHS W CAWHUIBI, HAXOAWTH (POPMYIBI, CBS3BIBAIOIINE NAHHYIO
(hM3MIECKYI0 BETMYNHY C IPYTHMHU BEIIMIHHAM,

OIUCHIBATh M3YYEHHBIE TECIUIOBBIE CBOMCTBA TEN M TEIIOBBIC SIBJICHHUS, UCIONB3Ys (PU3NUECKHE BEINYUHBIL:
JaBJiCHWE Ta3za, TEMIeparypa, CpelHss KHHETHYeCKass OJHEPrus XaoOTHYECKOro JIBIDKEHUS  MOJEKYI,
CpeIHEKBAIPaTHIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHA dHEprus, paboTa rasza, koddduiment
MOJIE3HOTO  JICHCTBHSI TEIJIOBOTO JIBUraTeis; IPH OINWCAHUM NPABWIBHO TPAaKTOBaTh (U3UUECKHH CMBICI
UCIIOJNIb3YEMBIX BEJIMYMH, UX 0003HAUYEHHS M €JIMHHIBI, HAXOIUTH (POPMYJIbI, CBA3BIBAIOLINE JTAHHYIO (PU3HYECKYIO
BEIMYHMHY C APYTUMH BEITHINHAM;

ONMCHIBATh W3YYCHHBIC OJIIEKTPUYCCKUE CBOWCTBA BEIISCTBA W DJICKTPUYCCKUE SBICHUS (IIPOIECCH),
HCIIOJIb3YS (I)I/ISI/I‘ICCKI/IC BCJIMYUHBI: 3J'ICKTpI/I‘-IeCKI/II\/II 3apsan, SJICKTPHUUICCKOC T10JIC, HaHpH)KéHHOCTb 110J1, IOTCHIUAJI,
Pa3HOCTh MOTCHIMAIOB; MPH OMHCAHWU MPABWIEHO TPAKTOBATh (PU3MUCCKHUNA CMBICT HCIIONB3YEMBIX BEIMYMH, UX
0003HaUCHUA W EIWHUIBI, YKa3blBaTh (DOPMYIBI, CBA3BIBAIOIINE NAHHYI (DU3MYCCKYIO BEIHYUHY C APYTHMHA
BCIIMYMHAMU,

AHaJIU3UPOBaATh (I)I/ISI/I’-ICCKI/IC MMpOUECChl U ABJICHUSA, HUCIIOJIb3Ys (1)I/I3H‘-ICCKI/IC 3aKOHbBI U MPUHIUIIBI: 3aKOH
BcemupHoro TsroteHus, |, Il u 111 3axonsr HetoToHa, 3aK0H cOXpaHEHHS] MEXaHUIECKOW YHEPTHUH, 3aKOH COXPaHCHHUS
UMITyJIbCa, IPUHLIKI CYIEPIO3ULIUU CUJI, IPUHLUI PAaBHONPABUS MHEPLHUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-
KWHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, ra30BbIe 3aKOHBI, CBS3b CPEAHEH KMHETHYECKOW SHEPTHH TEIIOBOTO
IBIDKCHUS MOJICKYJT C aOCOJIOTHOW TeMIepaTypol, IepBBIi 3aKOH TEPMOAWHAMHKH, 3aKOH COXpPaHCHHS
JNEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpW 3TOM pa3iuyaTth CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOEe BBIPAKEHHUE U YCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHITE OCHOBHEIE TIPUHIUTIBI ):[eﬁCTBHS[ MallluH, HpI/I60pOB U TEXHHUYCCKUX yCTpOf/'ICTB; pa3janvarb
YCIIOBHS UX 0€30MaCHOTO HCIIOJIH30BAHMUS B IIOBCETHEBHOH JKU3HUY,

BBITIOJHATE JOKCIICPUMEHTBHI 1O HCCICAOBAHUIO (bI/ISI/I‘-IeCKI/IX SIBJICHUM U IMPpOIECCOB C HCIOJIB30BAHUEM
OpSMBIX M KOCBEHHBIX HW3MEpEeHHWil, mpu 3ToM (QOpMYJIMpOBaTh MpolieMy/3afady M THUIOTE3y Yy4eOHOTro
JKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3 TPEIIOKEHHOTO OO0OpYIOBaHWS, MPOBOIWTH ONBIT H (POPMYyTHpPOBATH
BEIBOJIBI;

OCYIIECTBIIATH NPAMBIC U KOCBCHHBIC U3MEPCHUA (I)I/I3I/I‘IGCKI/IX BCJIMYHWH, IIPU 3TOM BBI6I/IpaTI) ONTUMAaIbHBIA
croco0 M3MEpPEeHHS U HCIIOIH30BaTh N3BECTHBIC METOMIBI OIICHKH MOTPEIIHOCTEH H3MEPEHH;

HCCIIEIOBATh 3aBUCUMOCTH MEXKIY (HU3MICCKIMHU BETHIMHAMH C UCIIOJIE30BAaHUEM IPSIMBIX U3MEPEHUH, pu
STOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJAbTAThl MOIYYCHHONH 3aBUCHMOCTH (PU3MYECKUX BEIMYWH B
BUze TabmHIl ¥ rpauKOB, JeNIaTh BEIBOJBI IO PE3yIbTaTaM HCCIICIOBAHNS;

cobmonaTh TmpaBwia Oe30MaCHOrO TPyJa NPU TPOBEACHHM HCCIEAOBAHMM B paMKax y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-HCCIIEIOBATEbCKOM M NPOEKTHON NESTENbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOMCTRB U JJaGOpaToOpHOTro 060PyI0BaHUS,

peniate pacu€THBIC 33/1a4d C SIBHO 33/IaHHOHW (DPM3MUECKOH MOJENBIO, MCIOJb3Ys (U3MYECKHE 3aKOHBI U
NPUHIMIIBL, HA OCHOBE aHaJIM3a YCJIOBUS 3aaull BEIOMpATh (PU3NUECKYIO0 MOAEINb, BHIACIATh (U3UIECKUE BETHIHHBI
1 HOpMyIIBI, HEOOXOAUMBIE JJIsl €€ peleHMs], POBOJUTH PACUETHI M OLIEHUBATH PEATLHOCTD MOJIYISHHOTO 3HAYCHHUS
(u3MYECKOI BEINUNHBI;

peniaTth KayecTBEHHBIC 3a/laud: BBICTPAWBaTh JIOTMUECKH HENPOTHBOPEUMBYIO LENOYKY PACCyXXAECHHH C
OTIOPOi Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SBICHHUS;

HCII0JIB30BATh IMpPHU PCIICHUUN yqe6m)1x 3aga4 COBPEMCHHBIC I/IHq)OpMaHI/IOHHBIe TCXHOJIOTUHN JJIA ITIOHMCKA,
CTPYKTYPHPOBaHUS, MHTEPIIPETALMHU H MPECTaBICHNs] y4eOHOI 1 HayYHO-TIOTYJISIPHOM MH(pOPMaIHH, OJTy4YeHHON
W3 Pa3ITUYHBIX HCTOYHUKOB, KPUTHUECKH aHATH3UPOBATH IOIydaeMyI0 HH(POPMAIIHIO;

MPHUBOIUTH MPUMEPHI BKJIaa POCCHICKHX M 3apyOEKHBIX YICHBIX-(QU3UKOB B Pa3BUTHE HAYKH, OOBICHEHNE
MPOLIECCOB OKPYXKAIOLIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (M3HMKE B MOBCEIHEBHOM JKM3HM M oOecniedeHns: 6e30MacHOCTH
npu obpamieHnn ¢ IpuOopaMy W TEXHUYECKUMH YCTPOMCTBAMH, IS COXPAHEHUS 3AOPOBBS M COONIIONCHUS HOPM
HKOJIOTHYECKOT0 TIOBEJICHNS B OKPYXKAIoIIe cpene;



paboTaTh B TpymIle C BBHIIOJIHEHHEM pPAa3IMYHBIX COLMAIBHBIX POJICH, IUIAHHPOBAThH PabOTy TpYIIIHL,
PALMOHANILHO pacIpelesTh 00S3aHHOCTH U INIAHUPOBATh JEATEIFHOCTh B HECTAHIAPTHBIX CHTYalUsX, aJeKBaTHO
OLICHMBATh BKJIAJ] KaXXJIOT0 M3 yYaCTHUKOB IPYIIIHl B PELIEHUE PACCMaTPUBAEMON MTPOOIIEMBI.

K xoHny oOyuenuss B 11 kiacce mpenMeTHblE pe3yiabTaThl HAa 0a30BOM YpPOBHE JIOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTE Y O0YJIAFOIIUXCS YMEHHIHA:

JEMOHCTPHPOBATh Ha IPHMepax poiib U MecTo (GU3NKK B ()OPMHUPOBAHUH COBPEMEHHOH HAayYHON KapTHHBI
MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJIOTHH, B MPAKTHYECKOHW NESTEILHOCTU JIIOJCH, IIETOCTHOCTD U
SIMHCTBO (PM3NYECKOH KapTHHBI MHPA;

YYHUTHIBATH TPAHULBI IPUMEHEHHS U3YYCHHBIX QU3HYCCKUX MOJETICH: TOYCUHBIH JIeKTPUIECKHI 3apsiy, JTyd
CBETa, TOYCYHBIII MCTOYHUK CBETa, siAEpHAsl MOJAENb aToMa, HYKJIOHHAas MOJEJb aTOMHOTO SiApa NPH PELICHUH
(usnyeckux 3anad;

pacrio3HaBaTh (U3NUIECKHE SBICHUS (IIPOIECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB 3JICKTPOIUHAMUKA U
KBaHTOBOHM (DM3MKH: JIEKTPUYECKasi IPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUUECKOE, MAarHUTHOE JICHCTBHS TOKa,
B3aHMOHeﬁCTBHe MAar"ivuToB, 3JICKTpOMAaruuTHasd UWHAYKIUA, [[eﬁCTBHe MAar"imMTHOro noJjigd Ha IMPOBOAHUK C TOKOM H
IBIDKYLIMACS 3apsiy, O3JCKTPOMAarHUTHBIC KOJEOAHHWS W BOJHBL, NPSIMOJIMHEHHOE pPACIPOCTPAHCHHE CBETa,
OTpaXeHWe, NpeJoMieHHe, HHTepdepeHys, AUpakuus © NOIpU3alds CBeTa, JUCIEpPCUs  CBETa,
¢doroanexTpuueckuii dpdekt (potorddekT), cBEeTOBOE AaBIEHHE, BOSHUKHOBCHHE JIMHEWYATOrO CIIEKTpa aroMa
BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBCHHAS PaJHOaKTHBHOCTE;

OIMCHIBATh HM3yYCHHBIC CBOWCTBA BEINECTBA (DIICKTPUYCCKHE, MArHUTHBIC, ONTHYECKHE, SICKTPHYCCKYIO
MPOBOJUMOCTb Pa3IMYHBIX CPEN) U DIEKTPOMAarHUTHBIC SIBJICHUS (TIPOLECCHI), UCTIONB3Ysl (U3MUYECKHUE BEITMYMHBIL:
DNIEKTPUYECKUH 3apsil, CHJIa TOKa, ODJIEKTPUYECKOE HANpsDKEHHE, JJIEKTPUYECKOEe CONPOTHBJICHHE, pPa3HOCTh
NOTEHLHMAJIOB, 3JICKTPOABMKYIIAs CHila, padoTa TOKa, MHAYKIMS MarHWTHOTO MO, cuila Amiepa, cwia JlopeHna,
UHAYKTUBHOCTh KAaTYIIKH, 3HEPTUsl IIEKTPUYECKOI0 M MAarHUTHOTO IoJiel, MepHo] M yacToTa KojiebaHuil B
Kosie0aTeNbHOM KOHTYpE, 3apsij W CHJa TOKa B MPOLECCe TapMOHMYECKHX O3JIEKTPOMAarHUTHBIX KoJeOaHui,
(oKyCcHOE pacCTOSHHME M ONTHYECKas CWia JIMH3BI, NPU ONHCAHUH MPABHIBHO TPAKTOBATH (DM3MYECKHH CMBICI
UCIIONB3yEMbIX BEJIMYMH, UX 0003HAYCHUS WM CJMHHUIIBL, YKa3bIBaTh (YOPMYJIbL, CBI3BIBAOIINE JAHHYIO (U3UUECKYIO
BCJIMYMHY C IPYT'UMHU BEINYUHAMU,

OMMMCBIBATh M3YYCHHBIC KBAHTOBBIC SABJICHUA W MNPOLECCCHI, UCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCIIMYUHBI: CKOPOCTH
JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, SHEPrHs U MMIYJbC (OTOHA, MEPUOA MONypacraja,
OHCPTHUA CBA3HU aTOMHBIX AA€P, TPU ONMCAHUU MIPABUJILHO TPAKTOBATH (I)H3I/I'—I€CKPIﬁ CMBICJT UCITIOJIB3YEMBIX BECJINYUH,
nx 00O3HAYEHMS W €IMHHIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DHU3NYECKYIO BEJIMYHUHY C APYTHUMH
BENTMYMHAMY, BBIYUCIIATH 3HaAYCHHE (PU3NYESCKON BEITUYHUHBI;

AQHATM3UPOBATh (DU3HYECKHE NMPOLECCHl M SIBICHUS, MCIONb3Ys (DU3MYECKHE 3aKOHBI M HPHHLMIBL 3aKOH
Owma, 3aKOHBI NOCIIENOBATEILHOTO M HapalIeNIbHOTO COEIMHEHUs MPOBOIHHUKOB, 3akoH JDxoyns—Jlenua, 3akoH
NIEKTPOMATHUTHOW WHAYKLUWH, 3aKOH IPSIMOJHMHEHHOTO pPAaclpoOCTPaHSHUS CBETa, 3aKOHBI OTPaKCHHS CBeETa,
3aKOHBI MPEJOMIICHHS CBETa, YpaBHEHHMe OWHIITEiHA Ui (oTodhdekTa, 3aKOH COXPAHSHUs SHEPrHH, 3aKOH
COXpaHEHHs HMMITYJIbCa, 3aKOH COXPAHEHHUsS! JJIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHss MacCOBOrO 4HCIa,
nocTynatel bopa, 3aKOH pajMoakTUBHOIO pacraza, MpH 3TOM pa3jinyaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKOe BEIpaKEHNE U YCIIOBHUS (TPaHUIIbl, 00JIaCTH) NPUMEHHUMOCTH;

ONPCACIIATL HAIIPABJICHUC BCKTOpAa HMHIAYKIIMM MArHUTHOI'O ITOJISI NMPOBOJHHKA C TOKOM, CHUJIbI AMnepa u
cuibl JlopeHia;

CTPOUTD U OIUCHIBATH H300payKEHUE, CO3aBAEMOE TUIOCKUM 3€PKalloM, TOHKOH JIMH3011;

BBITIOJIHATh 3KCHEPUMEHTHI 10 HCCIICJOBAHUIO (U3WYECKUX SIBICHHH W TPOLECCOB C HCIOJIb30BAHUEM
OpSAMBIX M KOCBEHHBIX M3MEPEHMI: NpH 3TOM (QOpPMYyJIHpOBaTh MpobieMy/3agady M THIOTE3y Yy4eOHOro
9KCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOTO O00OpYyJOBaHMsS, IPOBOJHUTH ONBIT M (HOPMYIHUPOBATH
BBIBOJIBL;

OCYHIECTBIIATH NPAMBIC U KOCBCHHBIC U3MEPCHUA (DI/ISI/ILIGCKI/IX BCJIMYWH, IIPHU OTOM BBI6I/IpaTI) ONTHUMAJILHBINA
CIOCO0 U3MEPEHUsI U MCII0JIb30BATh U3BECTHBIE METObI OLIEHKH MOTPEITHOCTEH H3MEPEHHH;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH C MCIOJIB30BAaHUEM NPSMBIX HM3MEPEHHH: IIPH 3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl IOJyYeHHOW 3aBHCUMOCTH (PU3NUECKUX BEJIUYMH B BHIE
TaOJIUL ¥ TPaHKOB, JIeNaTh BEIBOJBI IO PE3yabTaTaM UCCIICAOBAHMS;

cobmonaTh mpaBwia O€30MaCHOrO TPyJda NPU TPOBEACHUM HCCIEAOBAHMM B paMKax y4eOHOTo
JKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBLCKONH M MPOEKTHOM JESTENbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIBHBIX
YCTPOHUCTB 1 TaOOPaTOPHOTO 000PYIOBAHUS;



pemate pacuéTHbIE 33/a4d C SBHO 33JaHHOW (pr3ndeckol MOAENbI0, MCIONb3ys (H3MUECKHE 3aKOHBI U
MPUHIUIIEI, HA OCHOBE aHAJM3a YCIOBUS 3aJadl BEIOMpPATh (PU3NUECKYIO0 MOAENb, BBIACIATh (PU3UICCKUE BETHIMHBI
1 GopMyIbl, HEOOXOAUMBIE ISl €€ PEIIeHHs, TPOBOUThH PACYETHI U OLIEHUBAThH PEaIbHOCTH MOJYYEHHOTO 3HAYCHUS
(u3MYECKOI BEINYNHBI,

penraTth KayeCTBCHHBIC 3a/a4d: BBICTPAWBATh JIOTHUECKH HENPOTHBOPEUMBYIO LEMOYKY PACCyKACHHH C
OTIOpO¥ Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKHE SBICHHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYeOHBIX 3a7ad COBPEMEHHbIe MH()OPMAlMOHHBIE TEXHOJIOTHUH JUIS TIOHCKa,
CTPYKTYPHPOBAHNUS, HHTEPIPETANHU U NIPECTaBICHNS yIeOHOI 1 HayIHO-TIOTYJISIPHOM MH(GOPMaIHH, OITydeHHON
U3 Pa3INYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOIY9aeMyl0 HHPOPMAIIHIO;

OOBSCHATH NMPUHIOMIBI ACHCTBUS MAallMH, NPUOOPOB M TEXHHMYECKHUX YCTPOMCTB, pa3iuyarh YCJIOBUS HX
0€3011acHOTO UCIIOJIL30BaHMS B IIOBCEAHEBHO KHU3HHU;

NPUBOAWTH TIPUMEPHI BKJIaJa POCCHHCKHX M 3apyOeXHBIX YUYEHBIX-(M3MKOB B pa3BUTHE HAYKH, B
00BSCHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PM3HMKE B IMOBCEIHEBHOM JKU3HH AJIsl oOecrieueHns: 0e30MacHOCTH
Ipu O0pameHny ¢ MpudopaMH W TEXHUYECKUMHU yCTPOWCTBAMH, UL COXPAHEHHMS 3I0POBBS W COOIIONCHHS HOPM
9KOJIOTMYECKOT0 MOBEJCHNUS B OKPYKaloIIei cpexe;

paboTate B TpyINe C BBIIOJHEHUEM pa3IMYHBIX COLMANBHBIX pOJIeH, IJIaHUPOBaTh pPabOTy TPYIIIHL,
panMoOHAIBHO PACIPENEIIATh OOSM3aHHOCTH M INITAHWPOBATH JIESITENFHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBaTHO
OLICHMBATh BKJIAJ] KaXXJIOTO M3 yYaCTHUKOB IPYMIIH B PELICHUE PACCMaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

DJyieKTpoHHbIe (1U(ppoBLHIE)

Ne i/ KoHTpo/bHbIe IpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
Pazgen 1. DU3UKA U METO/JAbl HAYUHOTI'O ITIO3HAHUSA
11 ®dusrka U METOAbl HAYYHOTO TIO3HAHUS 2 Bubmorexa LIOK
' ABLHAY https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubanorexka [JOK
21 Kutiematitia > https://m.edsoo.ru/7f41bf72
bubanorexa [JOK
22 Aunaniia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHUS B MEXaHUKE 6 1 1 BrGmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo paznmery 18
Pazngen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON 9 1 Bubmmorexa [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
3.2 O 10 1
CHOBBLTEPMOTHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubaroreka [TOK
' Ma30BbIE MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Pazgexn 4. 9JIEKTPOAUHAMUKA
bubnnorexa [IOK
4.1 10 1
UIeKTpOCTATHI https://m.edsoo.ru/7f41bf72
4.2 ‘ [MocrosiHHBIN 3nexTpudeckuit Tok. Toku B 12 1 1 ‘ bubnmnorexa [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 22

PesepBHOE Bpemst 2 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 4 4



https://m.edsoo.ru/7f41bf72

11 KJIACC

Kosmm4ecTBo yacoB DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonrposabHbie Ipakrnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHBIE
padoTsI padoTsI
pecypchbl
Paznea 1. JIEKTPOOAUHAMUMKA
MarsuTHoe noje. DIeKTpOMarHuTHast Bubnmoreka [IOK
11 11 1 3
HHIYKIIASL https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 11
Pazgen 2. KOJIEBAHUSA U BOJITHBI
21 MexaHuyecKue U 3J€KTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
' KoJeOaHust https://m.edsoo.ru/7f41c97c
2.2 MexaHI4YeCKUE U TIEKTPOMATHAUTHBIC BOJHEI 5 1 Bubamorexa LIOK
' P https://m.edsoo.ru/7f41c97c
bubanoreka [JOK
2.3 (0] 10 3
A https://m.edso00.ru/7f41c97c
Hroro mo pazneny 24

Paznen 3. OCHOBBI CHEITUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI CIIEIUANTBHON TEOPHUH 4 1 bubnmoreka [JOK
' OTHOCHTEJILHOCTU https://m.edsoo0.ru/7f41c97¢c
Hroro mo pazuery 4
Pasznen 4. KBAHTOBASI ®PU3UKA
a1 Srtene AHTOBOI o 6 Bubnnoreka IIOK
. MCHTBI KBAHTOBOHM OIITUKHN
. https://m.edso0.ru/7f41c97¢c
4.2 CTtpoeHue aToMa 4 bubmorexa HOK
) p https://m.edsoo.ru/7f41c97¢c
bubnnoreka IJOK
4, A
3 TOMHOE FpO S https://m.edso0.ru/7f41c97¢c

Hroro no pazaeny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznen 5. JIEMEHTbBI ACTPOHOMUHU U ACTPOPU3UKHN

51 DJeMeHTHI aCTPOHOMUH U acTpO(pHU3uKH 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro mo paznmery 7
Paznean 6. OGOBLIAIOILIEE TIOBTOPEHUE

6.1 O6o01marolee NOBTOPEHHE 4 ﬁ;g;%ﬁiﬁii?ﬁn f41c97¢
Hroro no pazaeny 4
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoauuyecTBo yacoB Jlara JyeKTpOHHBbIE HU(POBbIE
Tema ypoka Kontpoabubie  IpakTuueckue o0pa3oBaTelbHbIE
n/n Bceero H3y4eHHs
padoTsI padoTsI pecypcnl
1 ®usuka — Hayka o npupoje. Hayunsie 1 Bubnmoreka [IOK
METO/IbI TIO3HAHHS OKPYKAIOIIETr0 MUpa https://m.edsoo.ru/ff0c32e2
, Pomns n MeCT(j (1)1/13?11(1/1“13 (hopmMupoBaHUT . BuGmorexa LOK
COBpeMeHHOH“HaquOH Kap T MHupa’ s https://m.edsoo.ru/ff0c33e6
MIPAaKTUYECKOH NesTeIbHOCTH o Iei
; MexaHn4eckoe JIBH)KEHHE. (l)_[THOCHTenLHOCTL . BuGmorexa LIOK
. e
MEXaHNYECKOTo JBIKeHHMs. [Iepemenienue, https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 p . IKCHIC 1 bubnuoreka [IOK
aBHOMEPHOE MPSMOIMHEHHOE
P P 8 https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 bubnuoreka [IOK
JIBIKCHHE https://m.edsoo.ru/ff0c372e
6 CBobopHOE majieHue. Y CKOpeHHEe CBOOOIHOTO 1 Bubnmoreka IIOK
THaICHUS https://m.edsoo.ru/ff0c39cc
7 Kpusonuneiinoe npmwxenue. /[Bmwkenue 1 bubmmorexa IIOK
MaTepHAILHOM TOYKH TI0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
. gpm{unr{ OTHOCHUTENBHOCTH [ annnle_[s[. ) . BuGmorexa LIOK
e cucteMsl oTcyera. [lepBbiit
HEPHHAIBHEL P https://m.edsoo.ru/ff0c3be8
3akoH HeroTOHa
. Macc}; Tena; Cuna. ganan CyNepHo3ULIU . Butmmorexa LIOK
cui. Bropoii 3akon Hetorona juts
P . 8 https://m.edsoo.ru/ff0c3be8
MaTepuaabHOH TOUKH
10 Tperuii 3akoH HproTOHA U1 MaTepraabHbIX 1 Bubmmorexa IIOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTo TsaroteHus. Cumna Bubmmorexa [IOK
11 1
TsokecTH. [lepBast KOCMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 Bubnmoreka IIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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/ff0c3el18

Cuna tpenust. Koagduuuent tpenus. Cuna

13 COTIPOTHBIICHUS TIPH ABIKCHHUH TeJIa B bubnmorexa LIOK
KHIKOCTH HIH 123 https://m.edso0.ru/ff0c3f76
[MocTynarensHoe 1 BpamaTeIbHOE JBIKEHUE

14 a0CcoIFOTHO TBEPAOro Teaa. MOMEHT CHUIIBL. Bubmuoreka [IOK
[neyo cuitbl. YCI0BHs paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
MMnynbe MaTepuanbHOM TOUKH, CUCTEMBI

15 MaTepHaJIbHBIX TOYeK. VIMIyJIbC CHITBL. 3aKOH bubnuoreka [IOK
COXpaHEHHs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pa6oTta 1 momHOCTh cribl. KnHeTnueckas

16 SHeprus MatepuaibHoi Toukn. Teopema 06 Bubamorexa LIOK

o https://m.edsoo.ru/ff0c4502
M3MEHEHHN KHHETHIECKOW 3HEPTHU
IloTennuanbHas 3Heprus. IloreHnuansHas

17 SHEprus ynpyro aehopMUPOBAHHON Bubmmorexa [IOK
npyuHbl. [loTeHIMAbHAS SHEPTHS TeNa https://m.edsoo.ru/ff0c461a
BOJIM3H OBEPXHOCTH 3eMJIN
[NoreHumanbHpIe ¥ HEMOTEHIIUAIBHBIE CHIIBI.

CBs13b paOOTHI HEMOTEHIIMATIBHBIX CHJI C
18 1/13MeHepHI/IeM MeX.’:lHPI‘IeSKOfI SHEPTUH bubamorexa LIOK
https://m.edsoo.ru/ff0c478¢c
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHNYECKON SHEPTUH
JlabopatopHnas pabota «lcciaemoBanue CBI3U

19 paboThI CUIIBI C UBMEHEHHEM MEXaHHYECKOM
SHEPrHH Teja Ha IPUMEPEe PaCTSIKEHUs
PE3MHOBOTO KTyTa)

20 KonTtponsHas pabora o reme «KnHemarunka. Bubmmorexa IIOK
Jluuamuka. 3aKOHBI COXPAHCHHUSI B MEXAHUKEY https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-

21 KUHETHYECKON TEOpHUH. BpOYH}(])BCIIZOC bubamorexa LIOK

https://m.edsoo.ru/ff0c4dc2
nswkenue. Juddyzus

22 XapakTtep IBUKESHHS U B3aUMOJIEHCTBHS



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

JacTHIl BEUICCTBA. MO,H@J'II/I CTpPOCHUS Ira30B,
X(HL[KOCTCﬁ u TBépZ[LIX TCI

Macca monekyin. KonnuecTBo BelecTsa.

23 IlocTosHHas ABoragpo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. lllkana temneparyp Llenscus
25 Wneansusnii raz B MKT. OcHoBHOE Bubnmoreka IIOK
ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa cpeHein
26 KHHETHYECKON 3HepEHHy§BH)KeHHHpMOerIfyH. bubmorexa LIOK
N https://m.edsoo.ru/ff0c511e
VYpaBuenue Menaeneepa-Knaneiipona
27 3akoH JlanbroHa. ["'a30BbIC 3aKOHBI
JlabopaTopHas padota «VccnenoBanue
28 3aBUCHMOCTH MEXy ITapaMeTpaMu
COCTOSIHHS pa3peXKEHHOTO Ta3ay
29 W3ompoueccsl B ACaIbHOM ra3e U UxX bubnuoreka [IOK
rpaduyeckoe MpeACTaBICHUEe https://m.edsoo.ru/ff0c570e
BHyTpeHHS 3HEPTHS TEPMOIUHAMHYIECKOH
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubnunoreka [JOK
KonuuecTBo TermioTsl U pabota. BHyTpeHHsisn https://m.edsoo.ru/ff0c5952
SHEPTHUs OJJHOATOMHOI'O HealbHOI0 Ta3a
31 Buap! Trernnonepenauu bubmorexa [IOK
https://m.edso0o.ru/ff0c5¢36
VaenbHas TEIUIOEMKOCTb BEILIECTBA.
32 Kf)[J'H/I‘IeCTBO TEIJIOTHI IPU Tzllmonepeuaqe. brbmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnnabaTHbI Tporecc
33 IlepBrIii 3aKOH TEPMOJMHAMHUKH H €T0 bubmmorexa IIOK
TpHMEHEHHE K H30TPOIIeccam https://m.edsoo.ru/ffOc5efc
34 HeobparumocTs nporeccoB B IpUpOJE. Bubnmoreka LIOK
Bropoii 3aKkoH TepMOANHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpuanun neficteus u KI1J[ TeroBoi butimoreka IJOK
MAIIHHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37

Okonorndeckue IpoOIeMbl TETNIOIHEPTeTUKH

38 Oo6o06maromuii ypok «MonekyssipHast Bubmuoreka [IOK
¢msrka. OCHOBBI TEPMOTMHAMHKID https://m.edsoo.ru/ff0c6938
B | lonenyuipran e, Oomoni biGorera L1OK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKI
40 [TapooOpa3zoBaHre U KOHACHCAIHS. Bubnmoreka IIOK
Hcnapenue u KUTIEHAE https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS ¥ OTHOCHUTEIILHAS BIAXKHOCTh Bubmuoreka [IOK
BO31yXxa. HachleHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammuueckue u
42 amopdHbIe Tena. AHU30TPONHUS CBONUCTB Bubnuorexa IIOK
KpuctauioB. JKujKue KpUCTabL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUATbI
43 IInaBneHue u Kpuctayuu3anus. Y JeibHas Bubnmoreka IIOK
TeroTa miasnenus. Cyoaumanus https://m.edsoo.ru/ff0c6708
44 VpaBHeHHE TEIUIOBOIO OajaHca Bubmaorexa [IOK
P https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tel. DINeKTPUIECKUi 3apsi. bubnunoreka [JOK
JlBa BH/Ia SIEKTPHICCKHUX 3aPSI0B https://m.edsoo.ru/ffOc6bcc
II
46 moaynposoxmman. Jaxon coxparci bimorera LIOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
IIEKTPHYECKOTO 3apsaa
47 B3aumopnetictue 3apsios. 3akoH KymnoHa. bubmmorexa IIOK
ToueuHBIi AIMEKTPUIECKHI 3apsijT https://m.edsoo.ru/ffOc6ces
48 HanpmerCHoceTL ZZSKTPH:eZI;OFO n;)CnI:[ BuGmorexa LIOK
HHIIMIT CYTIEPIIO3UIINHU ITICKTPUUECKUX
p UH yrep H . p https://m.edsoo.ru/ff0c6df2
noJiei. JInHuy HAnpsKEHHOCTH
49 PaboTa cui1 35IeKTpOCTaTHYECKOTO OIS, Bubnmoreka LIOK
TTorenuman. Pa3HOCTE TOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
TIpOBOHUKY ¥ AUIICKTPHKH B BuGmiorexa LIOK
50 AJIEKTPOCTATHYECKOM IToJie. [IuaIeKTpruuecKas

MMpOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. Konnencarop

Bubnmoreka IIOK
https://m.edso0.ru/ff0c7126

52

53

DIeKTPOEMKOCTB IIOCKOTO KOHIIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJEHCaTopa
JlabopatopHas padora "M3mepeHne
3NEeKTPOEMKOCTH KOHAEeHcaTopa"

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c72c0

54

IIpuHumn nefdcTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO ammapaTta,
CTPYHHOTO MpUHTEPA. DIEKTPOCTATHIECCKAS
3anuTa. 3a3eMJIeHHE AIEKTPOIPHUOOpOB

55

56

57

DNEeKTPUUECKUN TOK, YCIOBHUS €r0
cymectBoBaHus. [locTosHHbIN ToK. Crna
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma a71st yqacTKa HenH

[TocnenoBatenbHOE, TapajlIeNbHOE,
CMEIIaHHOE COeIMHEHUE IIPOBOJAHHUKOB.
JlabopatopHas pabota «3y4ucHne
CMEIIAaHHOTO COCMHEHUS PE3UCTOPOBY

PaboTa 1 MOIIHOCTH ANIEKTPHUUECKOTO TOKA.
3axon [Ixoyns-Jlenna

0.5

bubanoreka [JOK
https://m.edsoo.ru/ff0c74f0

butnuoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa a7 TOJTHOU (3aMKHYTOH )

SHCKTquCCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHHUC.

JlabopatopHas padota «M3mepenne I/1C
HNCTOYHHKA TOKa U €TI0 BHYTPCHHETO
COTPOTHUBIICHHUS

0.5

butnuoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAsI MPOBOAUMOCTD TBEP/IBIX
METAIUIOB. 3aBUCHMOCTH COMPOTUBIICHHS
METAaJUIOB OT TEMIIEPATYPHL.
CBepXxXmnpoBOIUMOCTD

60

61

OnexTpuueckuil Tok B Bakyyme. CBoicTBa
SNEKTPOHHBIX TyYKOB

ITosmynpoBoaHMKH, HX COOCTBEHHAS 1
pHUMecHas npoBoauMocTs. CBoiicTBa p—N-
nepexoa. [1omynpoBoJHIKOBBIE TPHOOPHI

Bubnmoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIeKTpUYECKUi TOK B pacTBOpax n

62 pacrmiaBax 3JeKTPOJIUTOB. 1 Bbubnmorexa [IOK
DNEeKTPONUTHYECCKAS HCCOLHALIHSL. https://m.edsoo.ru/ff0c82ba
OnexTponu3
OneKTpudecKui T?K B razax. ) BuGmiorexa LIOK

63 CaMOCTOSITeNIbHBII U HECAMOCTOATEIbHBIN 1

https://m.edsoo.ru/ffOc84ae
paspsaa. Monnus. [1nazma

o SH:KTpI/I:CeC(I)(:e HpHSOSH 1;1 };Tzoﬁc:;a U UX . BuGmiorexa LIOK
MPaKTHIECKOE TPUMEHEHHE. BUIT

P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
bubanoreka [JOK
65 0606 i €) 1
COHIAIOIIIHIL YPOI (SCKTPOMHMHAMIIA https://m.edsoo.ru/ff0c88be
Konrponbhas pabora mo teme

66 «Qnekrpoctaruka. [1ocTosHHBII 1 Bubmmorexa [IOK
JNeKTpuYdecKkuii TOK. TOKH B pasmuIHbBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 Peseprublit ypok. KonTponsHast pabota mo 1 Bubmmorexa [IOK
Teme "DaekTpoanHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PeseprHblit ypok. O606maromuit ypok mo 1 bubmmorexa IIOK
temam 10 kiacca https://m.edso0.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE HU(POBLIE

‘:;QH Tema Ypoka Beero KOHTpOJ’IbeIe HpaKT“qecxﬂe fl[:;:eﬂl’lﬂ 06pa30BaTe.}ILHLIe
padoThI padoThI pecypcbl
ITocTosIHHBIE MATHUTHI M MX B3aHMMOJECHCTBHE.
1 MaruutHoe noze. Bextop MaFHI/ITH(flﬁ 1 brmorexa LIOK
. https://m.edsoo.ru/ff0c9778
UHAYKIUH. JIMHUY MATHUTHON MHIYKIIUU
MarauTHOe 1oJie MPOBOTHUKA C TOKOM. OTBIT
2 Opcrena. BSaHMOHSﬁCTBHe MIPOBOJIHUKOB C 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTopHnas pabota «/3yducHne 1 1 Bubnmoreka IIOK
MarHUTHOTO MOJISI KATYIIKKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBre MarHUTHOTO MOJISI HA IPOBOJHUK C
4 TokoM. Cuna Amnepa. JIabopatopHas pabora 1 1 bubnuoreka [IOK
«HccnenoBanue AeMCTBUS TOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
efiCTBHE MarHUTHOTO IOJIS Ha ABMIKYIIYIOCS
5 ipmlceHHon yactuiy. Cuna HopeHuZ ’ 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pabora cuiel JlopeHiia
DnexTpoMarHuTHas HHAYKOuUs. [loTok
6 BEeKTOpa MarHuTHoU uaaykuuu. C 1
HHAYKIUH. 3aKOH 3JIeKTPOMAarHUTHON
nanykuun dapanes
7 JlabopaTopnas pabota «MccnenoBanue 1 1 Bubmmorexa [IOK
SIBIICHUSI SJIEKTPOMArHUTHON MHTYKIIAN https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBJIEHHE CAMOUHYKIIUH.
8 O/1C caMOMHAYKITUHN. DHEPTHSI MATHUTHOTO 1 bubnmoreka [JOK
TOJTST KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJie
TexHuyeckue ycTpoucTBa U UX IPUMEHEHHUE:
9 ITOCTOSIHHBIE MArHUTHI, JIEKTPOMArHUTBHI, 1
3JIEKTPOABHUIaTE b, YCKOPHUTEIN
3JIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS I€Yb
10 O6o6maromuii ypok «MarHuTHOE IoJIe. 1 Bubmmorexa [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

9HeKTpOMaFHI/ITHa§I HUHAYKOUS

https://m.edsoo.ru/ffOcab82

11

12

KonrponbHas pabora 1o Teme «MarHutHoe
noje. DIEKTPOMAarHuTHAS MHIYKIISDY

CB0oOOHBIE MEXaHMYECKHE KOIEOaHMsL.
I'apmonnueckue xoaebdanus. YpaBHeHHE
rapMOHMYECKHUX Kosebanuii. [IpeBpamienue
SHEpPIruu

Bbubnanoreka [JOK
https://m.edsoo.ru/ffOcad58

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

13

JlabopaTopuas pabota «VccnenoBanne
3aBHCHMOCTH IIEPUOJA MAIIBIX KOJIeOaHui
Tpy3a Ha HUTHU OT AJIMHBI HUTU U MaCChbl

rpy3a»

14

Konebarenpuebrii koHTYp. CBOOOIHBIE
SJIEKTPOMArHHUTHBIC KOJIeOaHUs B HACATILHOM
K0JIe0aTEILHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHHYECKUMH U JICKTPOMArHUTHEIMU
KOJICOaHUAMH

bubanoreka [JOK
https://m.edsoo.ru/ff0ch820

15

16

17

18

®opmyna ToMmcoHna. 3aKoH COXpaHEHUS
SHEPTHH B HICATBHOM KOJIEe0ATEIbHOM
KOHTYpe

[IpencraBneHue o 3aTyxXarONIMX KOJICOAHUIX.
BriHyXIeHHBIE MEXaHUYECKUE KOEOAHMS.
Pesonanc. BeiHyX/1eHHBIE
AIEKTPOMAarHUTHEIE KOJICOaHUs

ITepemennsbIif Tok. CHHYCOHUIATbHBIN
NIEPEMEHHBIN TOK. MOIHOCTE IEPEMEHHOTO
TOKa. AMIUTUTYZHOE U AEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKECHUS

Tpanchopmarop. IlpousBoacTso, nepeaada u

oTpeOIeHNe ANEKTPHYECKON SHEPTUH

bubanoreka [JOK
https://m.edsoo.ru/ffOch9c4

butnuoreka IJOK
https://m.edsoo.ru/ffOcbb86

butnuoreka IJOK
https://m.edsoo.ru/ffOchd34

19

20

YCTpoHCTBO U MPAKTUUECKOE TIPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA, TeHEpAaTOopa
[IEPEMEHHOI'0 TOKa, JJMHUM dJIeKTponepeaayd
DKOJIOTHYECKHE PUCKHU TIPU TTPOU3BOJICTBE
3J1eKTpo3Heprun. KynbTypa ncnosb30BaHus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM KU3HU

Bbutnuoreka IJOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnu4ecKHe BOJHBI, YCIIOBHS
pacnpoctpanenus. [lepuon. CkopocTh

Bbubanoreka [JOK

21
pactpoCTpaHEHHUs U IMHA BOJTHBL https://m.edsoo.ru/ffOcca54
[onepeuHsle U MPOIOIBHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ pOMKOCTB 3ByKa. Bubmmorexa [IOK
Beicora ToHa. TemGp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNIeKTPOMAarHUTHBIE BOJIHBI, UX CBONCTBA U Bubmuoreka [IOK
ckopoctb. 1IIkana 3MeKTpOMarHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 [TpuHOMTIBI paguoCBSI3HU U TENCBUACHNUS.
PazButue cpencts cBsa3u. Pannonokanus
bu6 OK
25 Konrponbnas pabora «Konebanus u BOJHBI) htI/tIDSJ,I:I;I/(r)TT]:;i,(I)_}).rU /60CC68
2 OHp;I;\/[(;nmzevﬁ:oZ Iza?fo:TpaIieHZeOCBeTz B Bunorexa LIOK
H HOM . TodeuHsIit HCTOUHH
AHOPOA ped https://m.edso0.ru/ff0cd350
cBeTa. Jlyu cBeta
O .3 .
. Hzam;:neecze;g aiI;OHBVI OTpa:::eK};I/ISI cBeTa BuGmorexa LIOK
TPOCHHUE U HUI B LT M
P P https://m.edsoo.ru/ff0cd4e0
3epkaie
II T
RS —— BuGmorexa LIOK
P - pedl T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXEHUS
JlaGopartopnast pabota «/3mepenue bubnunoreka [JOK
29
MOKa3aTessl IPEOMIICHHS CTEKITa https://m.edsoo.ru/ff0cd67a
30 JIumssl. [ToctpoeHne n3o0pakeHHi B JINH3E. Bubmmorexa [IOK
dopmysia TOHKOW JIMH3BI. Y BETUUCHUE JTHH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHras pabora «/ccnenoBanue
CBOMCTB M300paXCHUH B TMH3aX)
Hucniepcus ceera. CloKHBIH cOCTaB 6emoro
32 cBera. L[ger. JlaboparopHas padbota
«Habmonenne nucnepcun cBeTa»
Wnrepdepenuns cera. Judpaxums cera. Bubnmoreka LIOK
33 .
JudpakunonHas pemeérka https://m.edsoo.ru/ffOced22
34 IonepeunocTs cBeTOBBIX BOIH. [Tomstpuzanus Bubnmoreka IIOK

CBC€Ta

https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTryeckue mpuOOpEI B yCTPOHCTBA 1

35 YCIIOBHS UX 0E30MACHOTO MIPUMCHEHHUS
I'paHu1bl MPUMEHUMOCTH KJIACCUYECKOM
36 M};xaHIjKH. %OCTyHaTLI CIIeIHAIBHON TEOPHH Bubmorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. Bubmuoreka [IOK
3ame IeHHEe BPEMEHHU M COKPAIICHUE JUTHHBI https://m.edsoo.ru/ffOcfa42
OHEprus U UMITYJIEC PEIITUBUCTCKOM
38 ‘IaCTI:I)/I].[BI. CB;Bby Macfm C DHEprueH n bubmmorexa [IOK
https://m.edsoo.ru/ff0cfc68
HAMITYJIbCOM. DHEPTHS MOKOS
Kontponpras padota «Ontruka. OCHOBBI Bubmmorexa [IOK
39 N
CHELUATbHON TEOPHH OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmyna [Inanka. DHeprus u bubnuoreka [IOK
HUMITYJTEC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpEITHE U HecneoBanmne GoTodddekra. Bubmmorexa [IOK
Omneitet A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3axoHs!l poTo3ddexra. YpaBHeHUe
42 aﬁHLHTegHa zmq;b(boma(b(gema. «Kpacnas bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuna» Gotodddexra
43 Hasnenne ceera. Onbitsl 1. H. JIeGenena. bubnunoreka [JOK
XHUMHYECKOE JIEHCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOWCTBA U IPAKTUIECKOE
44 mpuMeHeHne: POTOIIEMEHT, (HOTOTATIHK,
comHeyHas OaTtapest, CBETOAHO
45 Pemrenre 3a1a4 o Teme «3JE€MEHTHI butnuoreka IJOK
KBaHTOBOU OTTHKH» https://m.edsoo.ru/ff0d0302
Mognens atoma Tomcona. OnBITHI
46 Pe3):p(bop11a 10 PacCEeSTHUIO O-JaCTHII. brbmmorexa LIOK
https://m.edsoo.ru/ff0d091a
IInanerapHas Mozenb aToMa
bubnmoreka IJOK
a7 Hoctynatsi bopa https://m.edsoo.ru/ff0dOafa
Wzny4enune u normnomeHune GOTOHOB IPU Butnorexa LIOK
48 Iepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUH Ha

JApyroil. Bunsl cnektpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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49

BonHoBrble cBolicTBa yacTull. BoJHbBI 1€
Bpoiins. KopnyckynsapHO-BOTHOBOH Ayallu3M.
CHOHTaHHOE U BBIHYXKICHHOE U3IIy4eHUE

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

50

51

52

OTKpEITHE PaTHOaKTHBHOCTH. OTIBITHI
Pesepdopna o onpeneneHnio coctaBa
PaaHOaKTHBHOTO M3IIy4CHHUS

CaoiicTBa anbda-, bera-, raMMa-U3IydeHHUs.
Brusinue painOaKTUBHOCTH Ha JKHBbIC
OpraHu3MBI

OTKpbITHE IPOTOHA U HEUTpOHA. 130TOMEI.
Anbda-pacnan. DIEKTPOHHBIA U
MO3UTPOHHBIH Oeta-pacnaj. ['amma-
U3ITydeHUe

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

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

53

OHeprus CBsA3M HYKJIOHOB B sifpe. SnepHele
peaxmmu. SAxepHslit peaktop. [IpoOieMsr,
MIEPCIEKTUBBI, SKOJIOTHYECKHE aCTIEKThI
SIIEPHOM YHEPIETUKHU

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble yacTULBL. OTKpBITHE
03U TpOHA. MeTo b1 HAOMIOICHUS 1
PETrUCTpaIiK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHnaMeHTanbHbIe
B3auMoeiicTBrs. EnquHCcTBO hrusnueckoit
KapTHHBI MUPa

Bubnmoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3aH0T0 Heba. Co3Be3aus, sSpKHe
3BE3/IbI, IUTAHETHI, UX BUAUMOE IBHKEHHE.
CoJiHeuHast cucTEMa

56

57

58

Comnuue. ConHeunast akTHBHOCTE. MICTOUHHK
sHepruu CoJiHIA U 3BE3]

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHUKH.
3BE3bI TVIaBHOM MOCIEN0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHBIE
TIPEICTaBICHUS O IPOUCXOXKICHUN U
sBojonnn CoJIHIIA U 3BE3]

Mneunsiii [TyTe — nama Nanaxtuka.
[onoxenwne n nemwxenne ConHIA B



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lanakruke. ['anaktuku. Y€pHbie ABIPHI B
SIIpax rajJakTHK

59

60

Bcenennas. Pas0eranme ramaktuk. Teopus
Bonsioro B3peiBa. PenukroBoe nznyyeHue.
MertaranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

62

63

KontponsHas padora «31eMeHTHI
ACTPOHOMHH U ACTPOPHIUKID

O6o6maromuii ypok. Ponb ¢husuku u
aCTPOHOMHHU B SKOHOMHUECKOM,
TEXHOJIOTHYECKOM, COITMAIIbHON U ATUYECKOH
ctepax nesTeIbHOCTH YeI0BeKa
O6o6maromuii ypok. Posb u Mecto pusuku u
a4CTPOHOMHUHU B COBPEMEHHOM Hay4HOHI
KapTUHE MHpa

64

O6o6maromuit ypok. Ponp ¢puzndeckoit
Teopuu B POPMHUPOBAHUH MPEICTABICHUI O
(bu3HYeCKoi KapTHHE MUpa

65

O6o0maromuit ypok. MecTo pusndeckoi
KapTHHBI MUpa B O0LIEM Ps/Iy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPECTAaBICHHH O
npUpoe

66

67

PesepBHblil ypok. MarautHoe nosne.
ONEeKTpOMarHUTHasI HHAYKIUS

Pesepsusiit ypok. Ontuka. OCHOBBI
CIIEIUAIBHON TE€OPUHU OTHOCUTENLHOCTH

68

Pesepnsrit ypok. KBanToBas pusmka.
DJIeMEeHTBl aCTPOHOMUU U acTpOPU3NKH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68

Bubnuoreka IIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JI5S1 YAUTEJIA

HNUO®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET



