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INOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o pusmke 6a30BOro ypoBHsI Ha YPOBHE CPEIHETO 00111ero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHUH U TPEOOBaHUH K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBatesibHOM mporpammel, nipeacTaBieHHbix B PI'OC COO, a takxe ¢
yuéToM (penepasibHOM paboueil mporpaMmbl BOCIUTAHUS U KOHIENIMU [TPENOJaBaHUs
yuebHoro npeamera «Pusnkay B 00pa3oBaTeNIbHBIX Opranu3anusax Poccuiickoi
denepaunu, peaiu3yOIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copeprxanue mporpaMMsl Mo (PU3HUKE HAMpaBiIeHO Ha (OPMUPOBAHNE €CTECTBEHHO-
HAy4YHOU KapTUHBI Mupa oOyyaromuxcs 10-12 knaccoB npu 00ydueHun ux Gpusuke Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IESTEIbHOCTHOrO noaxoaa. [Iporpamma no
¢usuke coorBeTcTBYeT TpeboBaHusM OI'OC COO k miaHUPyEMbIM JTUYHOCTHBIM,
IPEeIMETHBIM U METAPEIMETHBIM pe3yIbTaTaM 00yUEeHHUs], a TAKKE YIUTHIBAET
HEOOXOJMMOCTh pPeau3allii MEXIPEAMETHBIX CBsI3el (PU3UKH C €CTECTBEHHO-
Hay4YHbIMU y4e€OHBIMHU ITpeiMeTaMu. B HellonpeaenstoTcs OCHOBHBIE LIETU U3yUEHUS
(GU3MKHN Ha ypOBHE CPEAHEr0 0011ero 00pa3oBaHus, INIAHUPYEMBIE PE3YJIbTAThI
OCBOEHUS Kypca (PU3UKH: INYHOCTHBIE, METaNpeIMETHbBIE, IPEMETHbIE (Ha 6a30BOM
YpOBHE).

[TporpamMMma 1o ¢pu3HKe BKIIOYAET:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (PU3HKK Ha 0Oa30BOM YPOBHE, B TOM UHUCIIE
IPEIMETHBIE PE3YJIbTAThI IO TOJaM 00yUYEeHHUS;

cojiepkanue yueOHoro npeamera «Du3nka» o rojgam o0y4eHusl.

®du3rkKa Kak Hayka 0 HanboJiee o0IMX 3aKOHAaX MPHUPO/bI, BBICTYIAs B KAUECTBE
y4eOHOTr0 MpeMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CUCTEMY 3HAHUN 00
okpyxatoiieM Mupe. LIIkonpHbIN Kype GU3UKH — CUCTEMOOOPa3yOLIUi IS
€CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B
OCHOBE IIPOIICCCOB U SBJIICHUH, N3y4aeMbIX XUMHUEH, Ononoruei, pusnaeckoi
reorpadueit u actpoHomueii. Mcrionb30BaHne U aKTUBHOE MMPUMEHEHNE (PU3HUESCKUX
3HaHUU OTpeeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHM B chepe
DHEPreTUKH, TPAHCIIOPTA, OCBOECHMS KOCMOCA, ITOJYYEHUSI HOBBIX MaTEpPHAJIOB C
3aJJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue pu3nKu BHOCUT OCHOBHOMW BKJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO- HAYYHON KapTHHBI MUpPa 00y4arOIINXCsl, B
dbopMHpoBaHUE YMEHUN MTPUMEHATh HAYYHBIA METO/1 MIO3HAHUS MPU BBIITOJIHEHUH UMH
y4€OHBIX UCCIICIOBAHUM.

B ocHOBY Kypca Gpu3uKku 1751 ypOBHS CpeAHEro oOIIero 00pa3oBaHus MOJ0KEH P
ujeil, KOTOpbIe MOXHO pacCMaTPUBATh KaK MPUHIUIIBI €TONOCTPOECHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEMl KypC ABJISIETCS JIOTHUYECKU
3aBEPILIEHHBIM, OH COICPKUT MaTEpHUall U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJITACCHUECKOH, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuai Kypca GU3NKH 00beTUHEH
BOKpYT (u3ndeckux Teopuil. Begymmm B Kypce siBisieTcsihopMrUpoOBaHme
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanys NpeanosiaracT UCHOJb30BaHUE
TYMaHUTapHOTO MOTeHIaNa (pU3N4ecKor HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS



($u3MKH ¢ pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHUYECKUMU, HDABCTBEHHBIMU U
HKOJIOTUYECKUMU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasiennocmu. Kypce Gusuku mpejnonaraet 3HaKOMCTBO C
MIMPOKUM KPYIOM TEXHUUYECKUX U TEXHOJIOTMUECKHUX MPUIIOKEHUI N3yUEHHBIX TEOPHI
Y 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs HoCpeCTBOM BBEJICHUS DJIEMEHTOB COAEpKaHUS,
MOCBSIIEHHBIX HKOJIOTMYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TAK)KE 00CYKIEHUs MPOOJIEM PallHOHATIBHOTO
IPUPOAOIIOIB30BAHUS U SKOJIOTMYECKON O€301TaCHOCTH.

CrepkHEBBIMH JIEMEHTaMH Kypca (U3UKHU Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHus SBISIIOTCA (pu3ndeckue Teopuu ((GopMHpOBaHUE MTPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS PUZNUECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MPEJACTABICHUAX O IPUPOJIE, TPAHUIIAXITPUMEHUMOCTH
TEOPUH, JIJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).
CucTeMHO-IesTeIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peaiu3yeTcsl MPEexIe BCEro 3a
CU€T OpraHMU3alMM SKCIIEPUMEHTAIILHON JeATEIbHOCTH 00yJatomumxcs. s 6azoBoro
YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIb30BAHUE CHUCTEMBI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OPaTOPHBIX pabOT, KOTOPBIE B IPOrpaMMe O
¢uznke 00beTMHEHBI B OOUIHMM CIIUCOK YYEHUUECKHUX MPAKTUUYECKUX padoT.
Brienenue B ykazaHHOM NepedHe JJabopaTOPHBIX pabOT, MPOBOJUMBIX JJISI KOHTPOJIS
Y OLICHKHU, OCYUIECTBJISIETCSl yYaCTHUKAMU 00pa30BaATENLHOTO MPOLIECCa UCXOSl U3
0COOEHHOCTEW MJIAaHWPOBAHUS U OCHAIlleHHs KabuHeTa ¢pusuku. [Ipu aTom
oOecrieynBaeTcs OBIaJeHUE OOYYAIOIMIMMUCS YMEHUSIMHU TPOBOJUTH KOCBEHHbBIE
U3MEPEHHUs, UCCIEA0BAHMS 3aBUCUMOCTEN (PU3NYECKUX BETUYUH U MIOCTAHOBKY
OMBITOB IO MPOBEPKE MPEAIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yesSeTCsl pelIeHUIO pacYETHBIX U KaueCTBEHHbIX 3a1a4. [Ipu
3TOM I Pacu€THBIX 337a4 IPUOPUTETOM SIBIISIIOTCS 3a/1a4M C SIBHO 33JaHHOU
(bu3nYECKOl MOJEIbIO, TO3BOJISIFOIINE IPUMEHSTh U3yUYE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3fiena Kypca, TaK U HHTETpUPYsI 3HAHUS U3 Pa3HbIX
pa3zenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7jaHusl Ha 0ObSICHEHNE
NpoTeKaHus (PU3MUECKUX SIBJICHUN U TIPOLIECCOB B OKPYKAIOLIEH JKU3HH, TpeOyroIIne
BbIOOpPA (pU3MUECKON MOJIEH JIJIsl CUTYallMH MPAKTUKO- OPUEHTUPOBAHHOTO
XapakTepa.

B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k maTepHalibHO- TEXHUYECKOMY
oOecreueHuto yueOHoro npoiiecca 0a30Bblid ypOBEHb Kypca (PU3UMKH HAa YPOBHE
cpeaHero oo1iero o0pa3oBaHus T0HKEH U3y4aThCs B YCIOBUSIXITPEAMETHOTO
kaOuHeTa (PU3UKU UK B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOT O 1UKJIa. B kabuHeTe Pu3uKku T0KHO ObITh HEOOXO0IUMOE
n1abopaTtopHoe 000pyI0BaHHE JIJIs BHIMOJIHEHUS yKa3aHHBIX B IpOrpaMMe 1o (husmke
YUEHUYECKUX MPAKTUUYECKUX PabOT U AEMOHCTPAaLlMOHHOE 000pyAOBaHHUE.
JlemoHcTpanoHHOE 000pyAOBaHue (HOPMUPYETCA B COOTBETCTBUU C TIPUHLIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH M 00ECIIEUnBAET IOCTAHOBKY MEPEUHCICHHBIX B
nporpaMmme 1o (pu3nKe KIYEeBbIX IEMOHCTPALIUH AJISl UCCIIEOBAHUS U3YYaeMbIX
SIBJIEHUH U MPOLIECCOB, SMIIUPUUECKUX U(YHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.



JlabopaTopHoe 000pyAOBaHHE JI YUCHUUECKUX MPAKTUUECKUX padboT popmupyercs
B BHJIE TEMAaTUYECKUX KOMILJIEKTOB U 00€CIIEUUBAETCS B paCUETEe OJTHOTO KOMILJIEKTA
Ha ABYX oOyyarouuxcs. TemaTnueckue KOMIUIEKTHLIA00paTOPHOTO 000PYAOBaHUS
JOJKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM HCIIOIb30BaHUN aHAJIOTOBBIX U
U(POBBIX MTPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJIE

1M PpoBBIX TabOpaTOPHiA.

OCHOBHBIMM LIEJIAMH U3y4YeHUs (PU3UKH B 0011EM 00pPa30BAHUHU SBIIFOTCS:
dbopMHpOBaHUE UHTEPECA U CTPEMJICHUS 00YUaIOMNUXCS K HAYYHOMY U3YUCHUIO
MPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPECTABICHUN O HAYYHOM METOJIE TIO3HAHUS U (hOPMHUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dhopMUpOBaHUE HAYYHOT'O MUPOBO33PEHUSI KaK pe3yJibTaTa U3y4eHUsSI OCHOB CTPOCHHUS
MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopmupoBaHre YMEHUN OOBACHSTH SIBJICHUS C MCIOJIB30BaHUEM (PU3HUECKUX 3HAHUM
Y HayYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUMN O POJU (DU3UKHU JUIsl pa3BUTHUS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHM.

JlocTikeHne 3TUX 1eyieid 00ecreurnBaeTCs peleHueM CIAeAYIOMUX 3aa4 B IIpoliecce
U3y4YeHUs Kypca (PU3MKH Ha YPOBHE CpeIHEro 001ero 0opa3oBaHus: IpuOOpETEHHE
CUCTEMBbI 3HaHUM 00 001X GU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, SJIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY
Y DJIEMEHTBI aCTPO(DU3UKH;

dbopMupoBaHUE YMEHUI TPUMEHSTh TEOPETUUECKUE 3HAHUS JIII00BICHEHUS
(bU3nYECKUX SIBJICHUN B MPUPOJIE U JJIsl IPUHATUS MPAKTUYECKUX PELICHUM B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB pEIICHUS PA3IMYHbIX 3a7a4 C SBHO 3aJaHHON (PU3NYeCcKoi
MOJIEJIBIO, 3a/1a4, TTOIPA3yMEBAIOIINX CAMOCTOSITEIHLHOE CO3/IaHne (hU3UIECKOM
MOJIEJH, aICKBATHOMN yCIOBUSIM 33]a4H;

NMOHUMaHue (PU3MIECKUX OCHOB U TIPUHITUIIOB JICUCTBHUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMUSHUS HA OKPYKAIOIIYIOCPELY;

OBJIaJICHNE METOJaMH CAaMOCTOSITEIILHOTO TUTAHUPOBAHUS U MIPOBEACHUS (HU3UIECKUX
AKCIIEPUMEHTOB, aHAIM3a U UHTEPIpETalui HHPOpMaIUU, OTIpeIeTICHUS
JIOCTOBEPHOCTH TOJIYYEHHOTO Pe3yJIbTaTa;

CO3JaHUE YCIOBUM I Pa3BUTUA YMEHUN MPOEKTHO-UCCIIEN0BATEIBCKON, TBOPUECKON
JEATEIIbHOCTH.

Ha u3yuyenue ¢pusnku (6a30Bblil ypOBEHb) Ha YPOBHE CPEIHET0 00IIEro 0Opa3oBaHus
orBoauTcst 102 gacoB: B 10 knacce — 34 yaca (1 gac B Hegento), B 11 kinacce — 34
yacoB (1 gac B Heenmo), B 12 kinacce — 34 yaca (1 gac B HeZIemi0).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

Pasznen 1. ®u3uka 1 MeTOABI HAYYHOIO NIO3HAHMUS

dusnka — Hayka o mpupoje. Hayunbsie MeToapl mo3HaHus OKpy»Karoniero mupa. Posb
IKCIIEPUMEHTA U TEOPHH B MPOLIECCE TO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Gpu3NUEeCKUX SBICHUM U mporieccoB. HayuHble runoressl.
dusnueckue 3aKOHbI U TEOPUHU. I'paHUIIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Posb n MecTo U3k B OPMUPOBAHUN COBPEMEHHON HAYYHOU KApTUHBI MUpa, B
IIPaKTUYECKOMN ACATENBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanorossie 51 nu(pOBbIE HU3MEPUTENbHbIE IPUOOPBI, KOMIBIOTEPHbBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemaruka

Mexannueckoe ABuKeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBIKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemerienue, CKOPOCTh (CpeIHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaAIbHONW TOYKH, UX MTPOEKIIMHU HA OCH CUCTEMbI KoopAauHaT. CrioxkeHue
IIEPEMELICHHUM U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPsMOJINHEITHOE NBIkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, MyTH U EPEMEUICHUS] MaTEPUATbHON
TOYKH OT BPEMEHHU.

CBoboaHoe nmageHue. Y CKoOpeHrue CBOOOHOTO MaACHUS.

KpuBonnHeHoe ABMKEHHE. [[BUKEHNE MAaTEPUAIBHOW TOYKH OOKPYKHOCTH C
MOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTb, IMHEHNHAsICKOPOCTh. [lepruon
1 yacToTa ooparnieHus. LleHTpocTpeMUTenbHOE YCKOPEHUE.

TexHuyeckue ycTpoiucTBa U MPaKTUUECKOE MPUMEHEHHE: CITUOMETP, ABUKEHUE
CHapSJI0B, LICTTHBIC U PEMEHHBIC MEPEIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs] KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUS.

[IpeobpazoBaHne IBMKEHUH C HCTIOJIBb30BAaHUEM MPOCTHIX MeXaHu3MoB.Ilagenue Ten B
BO3yX€ U B Pa3pEeKEHHOM IIPOCTPAHCTBE.

Hab6nronenue aBuxeHus: Tena, OPOIIEHHOTO IO YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO NageHus. HanmpasieHre CKOpoCTH MPH IBUKCHHUH
10 OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3ydeHne HEpaBHOMEPHOTO IBH>KEHUS C LEJIBIO ONPEEIEHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXIY ITYTAMU, TPOUIEHHBIMHU TEIOM 32
MIOCJIEA0BATENBHBIE PABHBIE TPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBH>)KEHUU
C HA4aJIbHOM CKOPOCThIO, PABHOU HYJIIO.



W3ydeHne nBUKEHUs MIApUKa B BA3KOM )KUAKOCTU. V3ydueHue nBuKeHus Tena,
OpOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. luHaMuKa

[Ipuanun  otHocuTenbHOCTH ['ammnes.  IlepBbiid 3akoH HproroHa.
NHepunaibHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HeroToHa nst
MaTepuaibHON TOUKU. TpeTuii 3akoH Hbl0TOHA 17151 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOTO TAroreHus. Cuna Tsxectd. [lepBas kocMudeckast CKOpOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHus (Mokos, CKoJabxkeHus1, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHsl CKOJIbKeHUS U cuia Tpenus nokos. Koaddumuent tpenus. Cuna
CONPOTHUBJICHUS TIPU JBUKECHHUU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarensHoE U BpaiaTeIbHOE ABMKEHUE a0COIIOTHO TBEPAOTO TENA.
MOMEHT CHIIBI OTHOCHUTENBHO OCHU BpaieHus. [1neqo cumbl. Y cnoBus paBHOBECHS
TBEPAOTO TEA.

TexHHYeCKre yCTPOMCTBA U MPAKTUYECKOE MPUMEHECHUE: TMOIIIUITHUKY, TBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHeHue Macc B3auMoeiCcTBYOMMX Tea.BTopoit 3akoH HeroToHa.

N3mepenue cun.CroxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JI€(OPMAIIUH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMoabEMe U najieHn. CpaBHEHHUE CHIT
TPEHUSI OKOSI, KAUCHHS U CKOJIbKEHUS.

VYcioBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenue nprxeHus Opycka o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINUX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux AedopMalui.

HccnenoBanue ycioBur paBHOBECUS TBEPAOTO TENA, UMEIOLIETO OCh BPAILLCHHUS.
Tema 3. 3aKoHBI COXpaHeHNsI B MeXaHHUKe

NmMnynbe MaTepuaabHOM TOUKH (TeNa), CHCTEMbI MaTepUaAIbHBIX TOUeK. IMITybC

CUJIbl U U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHUsl UMITyJibca. PeakTuBHOE
JIBIDKEHUE.

PaGoTa cunbl. MOIIIHOCTB CHITHL.

Kunernueckast s3Heprus MaTepuaibHOU TOUKU. Teopema 006 n3MeHeHUN
KUHETUYECKON SHEPTHM.

[ToTenmumanpHas 3Heprus. [loTeHnmanpHas 3Heprust ynpyro aehopMuUpOBaHHON
npyxkuHsbl. [loTeHnansHas s3Heprus Tejia BOJIM3U MOBEPXHOCTU 3EMIIH.
[loTeH1manbHble U HEMOTEHIMATbHBIE CUJIbL. CBsI3b pabOThI HEMTOTEHIIUATBHBIX CUII C
M3MEHEHHEM MEXaHUYECKOUN YHEPTUU CUCTEMBI TEJ. 3AKOH COXPaHEHUS
MEXaHUYECKOMN YHEPTUH.

VYpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOTIED,
MPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu



3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE ABUKEHUE.

[lepexon NOTEHIHATBHON 3HEPTUU B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue adCOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIXHUTSIHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOTHI CUJIbI C U3BMEHEHHEM MEXAaHUYECKOM SHEpPruHTela Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO XKIyTa.

Paznen 3. MoJiekyasipHasi pu3nKa ¥ TEPMOJIMHAMUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeOpUH

OCHOBHBIE MOJ0KEHUS MOJIEKYISIPHO-KUHETHYECKON TEOPUH U UX OIBITHOE
obocHoBaHue. bpoyHosckoe asmxenue. Auddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS YaCTHUILL BEIIECTBA. MOJEIN CTPOCHUS Ia30B, )KUIKOCTEN U TBEPIBIX
TEJ U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeliel. Macca u pa3mepsl
Monekyi. Konnuecto Bemectsa. [locTostHHas ABoraapo.

TemnmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. [lkama remneparyp Llenscusi.
Mopens naeanbHOTo raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO- KHHETUYECKOU
TEOPHUH HUJICATBHOr0 Ta3a. AOCOIOTHAsA TeMIIepaTypa Kak Mepa CpelHen
KMHETUYECKOW dHEPTUH TEIUIOBOTO IBMXKEHUA JacTull rasa. llIkana remmeparyp
KenbBuHa. ['a30Bbie 3akoHbI. Y paBHeHHE MenneneeBa—Knanelipona. 3aKkoH
Janprona. M3omnponeccsl B HI€aIBHOM Ia3e ¢ NOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
['padmueckoe mpencraBiaeHre U30MPOLIECCOB: U30TEPMa, U30X0pa, u3o0apa.
TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeETp.
Jlemoncmpayuu

OneITBl,  JOKa3bpIBAIOIIME JHCKPETHOE CTPOCHHE BEIIECTBA, ¢dororpaduu
MOJIEKYJ OPTaHUYECKUX COECTNHEHUM.

OmneiTel 0 AUGGY3un KUIKOCTEN U ra3oB.Mojenb OpOyHOBCKOTO TBHKEHUS.
Mogens onbita LlTepHa.

OnbITel,  JOKAa3bIBAIOIIME  CYIIECTBOBAHUE  MEXKMOJIEKYJIIPHOTIO
B3aUMOJIEUCTBHSI.

Mopens, HILTIOCTPUPYIOIIAas IPUPOLY AABJIEHHUS ra3a Ha CTEHKH cocyia. OMnbITHI,
WUTIOCTPUPYIOLIMEYPABHEHUE COCTOSHUS MJICAIBHOTO rasa,

U30IIPOLIECCHI.

Yuenuueckui sxcnepumenm, nabopamopuvie pabomul

Omnpenenenre mMacchl BO3/AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MeEpeHHiloOBbEMa
KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEH.

HccenenoBanne 3aBUCUMOCTH MEXKY ITapaMETpaMU COCTOSIHUS Pa3peKEHHOIO rasa.
Tema 2. OCHOBBI TEPMOIUHAMHUKH

TepMonuHamuyeckass cucrema. BHYTpeHHs dHEprus TEPMOIAMHAMUYECKOU CUCTEMBI
U criocoOsbl €€ n3meHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs sHeprus
OJTHOATOMHOT'0 UJE€AIbHOTO ra3a. Buael Teronepenayn: TemIONPOBOAHOCTD,
KOHBEKIIMS, U3JIyYeHUE. Y JeIbHasA TEIIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI
IIpU TEIJIONEPEaaye.

[Tonsarue 00 aguadbatHoM nporecce. [IepBriif 3akoH TepMouHaMuKH. [Ipumenenue
NEePBOT0 3aKOHA TEPMOJAMHAMUKY K u3omponeccaM. ['paduueckasiuarepnperanus
paboThI raza.



Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMoCTh MPOIECCOB B MPUPO/IE.
Jlemoncmpayuu

W3MeHeHne BHYTPEHHEN SHEPTUH TeJla ITPU COBEPIIEHUU pabOThI: BBUIET TPOOKH U3
OyTBUIKY TIOJT ACMCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(upa B JTaTyHHOUH TpyOKe
yTEM TPeHHUs (BUIECOAEMOHCTPALINSA).

W3MeHeHne BHYTpEHHEN SHEPTUU (TEMIIEpaTypbl) TeJa IPU TEIUIONEpeaaye.

OneIT 0 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

11 KITIACC

Pa3nea 3. MoJiekyasipaasi puznka U TepMoIMHAMHUKA(NIPO/I0/ZKEHUE)

Tema 1. OcHOBBI TePMOAMHAMUKHU(TIPOI0KEHHE)

Tenuossle MamuHel. [I[pUHIANBL AEACTBUS TEIJIOBBIX MAIUH.

[TpeoOpa3zoBanus SHEPTUM B TEIIOBBIX MamnHax. KoagduuueHT nonesnoro
neiictBus TerioBoi MamuHbl. Lukn KapHo u ero ko uuueHT noiae3Horo 1eHCTBUS.
DKOJIOrM4ecKue MpooIeMbl TEMJIOIHEPTEeTHKY.

TexHuueckue YCTpPOMCTBA U MPAKTUYECKOE MIPUMEHEHUE JIBUTATEIIb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.
Jlemoncmpayuu

Mogenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CrOpaHusi, pEaKTUBHOIO
JIBUTATEJIS.

Tema 2. ArperaTHble cOCTOsSIHUS BeliecTBa. M@a30Bble nepexo/bl
[TapooOpazoBanue u konaeHcanus. Mcnapenue u kuneHue. AGCONIOTHAS U
OTHOCHUTEJIbHAS BIAXHOCTh BO3ayxa. HackleHnslil map. Y geiapHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbIe Tesna. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKunkue kpuctauisl. CoBpeMeHHble MaTepuaibl. [lnaBienue u
KpUcTayum3aius. Y AelbHas TermioTa miasienus. Cyoaumanus.

YpaBHeHUE TemIoBOro OanaHca.

TexHnueckue yCTpoMCTBa U IMPAKTUUECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOTYyUYEHUS COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBHIILIEHHBIX MMAPOB.

Kunenue npu noHmxeHHOM AaBiaeHUN.CrIocoObl M3MEPEHUS BIAKHOCTH.
HaOmronenue HarpeBaHus U MIaBJICHUS KPUCTALTMYECKOTO BellecTBa. JleMoHcTpanus
KPHCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne 0OTHOCUTENIBHOM BIIA)KHOCTH BO3/1yXa.

Pa3znen 4. DnekTpoauHAMHUKA

Tema 1. DuekTpocTaTuka

DnekTpu3aius Tea. INEKTpUIecKui 3apsia. [[Ba Buja aneKTpuyecKux 3apsiioB.
[IpoBOAHUKH, TUDICKTPUKU U MOTYIPOBOJIHUKU. 3aKOH COXPaHEHUS DJICKTPUIECKOTO
3apsijia.



BszaumopaeiictBue 3apsa0B. 3akoH KynoHa. To4euHbIi 3J€KTPUYECKUAN 3apsil.
Onextpuyeckoe nosie. Hanpsk€HHOCTD niekTpuyeckoro noiid. [Ipunimn
CYyNEPIIO3ULIAN IEKTPUUECKUX MOJICH. JINHUN HANPS)KEHHOCTU 3JIEKTPUUYECKOTO MOJISL.
PaGota cuit anekTpocratudeckoro mosst. [loreniman. Pa3HocTh mMOTEHIIMATIOB.
[IpOBOIHUKH M JUBJIEKTPUKH B AJIEKTPOCTATHYECKOM ToJIe. Jlusnekrpudeckas
MPOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHncaTtop. DIEKTPOEMKOCTh IIJIOCKOIO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue ycTporcTBa U MPaKTHUYECKOE TPUMEHEHHE: AIEKTPOCKOIL, SJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allIUTa, 3a3€MJICHUE IEKTPOIIPUOOPOB, KOHAEHCATOD,
KOIIMPOBAJIbHBIN anmnapar, CTPyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO ¥ NPUHIIKAMN IEUCTBUS dJIEKTpoMeTpa. B3anmoaerncreue
HA3JICKTPHU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX TeN. [IpOBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
DIIEKTPOCTATHYECKAS 3aIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBHUCUMOCTh ANEKTPOEMKOCTH IUIOCKOTO  KOHJEHCcaTropa OT  IUIOIIAIH
IJTACTUH, PACCTOSIHUS MEXIY HUMU U TUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsH>KEHHOTO KOHJEHCATOPa.

Yuenuueckuu skcnepumenm, nabopamopusie pabomul

N3mepenue anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlocTosiHHBINM JIeKTPUYecKkuil TOK. TOKH B pa3jiIMUHBIX cpeaax
ONEeKTpUYECKUd TOK. YCIOBUSI  CYIIECTBOBAaHUS  AJIEKTPUUECKOTO  TOKA.
Hcrounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa LEIH.

DJIEKTPUYECKOE  COIMPOTHUBJIEHUE. Y AECIBHOE CONPOTHBIICHUE  BEIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMENIAHHOE COEINHEHHUE POBOJHUKOB.

Pabota ANEKTPUYECKOro Toka. 3akoH [xoyns—Jlenna. MoHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJla U BHYTPEHHEE COMMPOTUBIICHUE HCTOYHMKA TOKa.3akoH Oma
JUIS1 TIOJTHOM (3aMKHYTOM) 2yiekTpudeckoi renu. KopoTkoe 3aMbIkaHUeE.

DneKTpOHHAs MPOBOAUMOCTh  TBEPABIX  METAUIOB. 3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOJIUMOCTb.

DOnexkTpudecKnii TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 MIPUMECHAST TPOBOAUMOCTD
noJIynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [1oaynpoBoTHUKOBBIE TPUOOPHI.
DNEeKTpUYEeCKUd TOK B pacTBOopax H paciuiaBax 3JIECKTPOJIUTOB.

DJEKTPOIUTUYECKAS TUCCOLUAIUA. DIEKTPOIIHU3.

DJIEKTpUUECKHI TOK B Tazax. CaMOCTOSITENIbHBIN U HECAMOCTOSATEIIbHBIN pa3psil.
Monnus. I1ma3ma.

TexHu4eckre yCTpoicTBa U MPAKTUUECKOE IPUMEHECHUE: aMIIEPMETP, BOIBTMETD,
peocTar, UICTOYHUKH TOKa, AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO]I,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOTYITPOBOIHUKOBBIN U0/, TAJIbBAaHUKA.
Llemoncmpayuu



N3mepeHne cuiibl TOKa U HAPSKEHHUS.
3aBUCUMOCTh COIPOTHUBIICHHS LIMJIMHAPHUYECKUX TPOBOJHUKOB OT JUTHHBL, IIJIOIIAIN
NONEPEYHOr0 CEYECHHSI U MaTepurara.

CMmeliaHHOE COeJUHEHUE TPOBOAHUKOB.

[Ipsmoe  U3MEpEHHUE DIIEKTPOJIBHKYILEH cuibl. KopoTkoe  3aMbIkaHue
raJbBaHUYECKOT'O JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.
3aBUCHUMOCTh CONPOTUBIICHHS METAJIIOB OT TeMnepaTypbl.IIpoBoaAMMOCTh
AIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAUMOCTE BO31yXa. OAHOCTOPOHHSS IPOBOIUMOCTh IHO/IA.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomsi
N3ydeHne cMEMaHHOrO COEIMHEHUS PEZUCTOPOB.

M3mepenne 3IeKTPOABMKYIIEN CHIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snekrponunsa.

MexnpeaMeTHbIe CBSI3H
N3yuenue kypca ¢pusnku 0a3zoBoro ypoBHs B 10-11 kimaccax ocymiecTBisieTcs ¢
Y4ETOM COJIEPKATENBHBIX MEKIIPEIMETHBIX CBSA3EH C KypcaMU MaTeMAaTHKH,
OHOJOrMu, XMMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvlie nonsimusi, CBI3aHHbIE C U3YYEHUEM METOJ0B HAYYHOTO IMO3HAHUS:
SIBJICHUE, HAy4HbIN (akT, TUnoTe3a, puandeckas BeJIUYUHA, 3aKOH, TEOpUS,
HaOJII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pemieHre CUCTEMbl YpaBHEHUH, TMHENHHas (QyHKIuUs, apadoa,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIINH: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,BEKTOPHI U
UX MPOEKLNN HAa OCH KOOPANHAT, CJI0KEHHE BEKTOPOB.
buonocusn: Mmexannueckoe IBUKEHUE B )KUBOU npupoje, Aiuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BHIbI TEIUIONEPEAAUHN, TEMIIOBOE PABHOBECHUE),
AIEKTPUUECKHE SIBJICHUS B )KUBOUM IPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAS MaccCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEU U ra3o0B,
AIEKTPUUECKUE CBOMCTBA METANIOB, JJIEKTPOIUTHYECKAs JUCCOLIMALINS, TaJbBAHUKA.
l'eoepaghus: B1axxHOCTh BO3/LyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IBUKEHHUM C UCTIOIB30BAaHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, OAIUITHUKH, HCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B
TEXHUKE (paKeTra, BOAOMET U APYTHE), IBUTATEb BHYyTPEHHETO CTOPAHMS, TAPOBas
TypOuHa, OBITOBOM XOJOUIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH TOTYyYEHUS
COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHUE JJIEKTPONPUOOPOB,KCEPOKC, CTPYHHBIH
NPUHTEP, ANEKTPOHArpeBaTEIbHbIE IPUOOPHI, FJEKTPOOCBETUTEIbHbBIE TPUOOPHI,
raJjbBaHHKA.

Pa3znen 4. DnekTpoauHAMHUKA

Tema 3. MaruuTHoe 1noJie. JJIeKTPOMAarHUTHasI HHIYKIUsI

[TocTosiHHBIE MarHUTHL. B3anMo1€liCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bekrop MarauTHOM UHAYKIMHU. [[pUuHIKN CynIeprio3uiu MarHuTHBIX NOJen. JInHumu



MAarHUTHOM MHAYKUHUH. KapTrHa TMHUI MarHUTHOM MHAYKIHUU TOJIS TIOCTOSHHBIX
MarHUTOB.

MarnuTtHoe 1oJje TpoBoJHUKA ¢ TOKOM. KapTuHa TMHUM MHAYKIIMA MAarHUTHOTO TIOJISt
JUTMHHOTO MPSMOTO MTPOBOIHUKA U 3aMKHYTOTO KOJILIIEBOTOIIPOBOJHUKA, KATYIIKU C
TokoM. OnbIT Dpcrena. BzanmoelictBre NpoOBOIHUKOB CTOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuiia Jlopenna, €€ MOAyJb U HampaBiieHUE. J[BUKEHUE 3apsKEHHON YaCTHULIbIB
OJIHOPOJTHOM MarHuTHOM Mosie. Pabota cuibl Jlopenna.

SIBneHHE >IIEKTPOMarHuTHOM MHAYKIKU. [[0TOK BEKTOpa MAarHUTHOW UHAYKIUU.
DNEKTPOABMXKYIIAsA CHIIA MHAYKIMA. 3aKOH 3JIEKTpOMAarHuTHOW nHAyKunu dapanes.
BuxpeBoe 351eKTpruiecKoe mose. IIEKTPOABMKYIIAs CHUJIa MHAYKIIMU B POBOJHUKE,
JBHOKYIEMCS TIOCTYTIATENBHO B OJJHOPOJIHOM MAarHUTHOM TOJIE.

[IpaBuiio Jlenna.

NHyKTUBHOCTD. SIBIEHHE CAaMOMHAYKIIMU. DJICKTPOABUKYIIAS CUJIa CAMOUHTYKIIUH.
DHeprus MAarHATHOTO TOJISL KATYIIKU C TOKOM. DJIEKTPOMATHUTHOE TOJIE.
TexHuyeckue ycTporucTBa U MPaKTUUECKOE TPUMEHEHHE: TTOCTOSTHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIIN JIEMEHTAPHBIX YACTHIIL,
WHyKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE PTIEKTPOHHOIO IMyYKa MATHUTHBIM MOJIEM.JIMHUY MHAYKIIUA MAarHUTHOTO
OJISL.

B3anmoseiicTBrue AByX MPOBOAHUKOB ¢ TOKOM.Cuia AmMmepa.

JlelicTBre cuibl JIopeHIia Ha HOHBI JJIEKTPOJIUTA. SIBIICHUE DIIEKTPOMArHuTHOU
WHYKIIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD SJICKTPOJBIKYIIEH CUJIbI MHIYKIIMH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBreHre CaMOUHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydeHre MarHUTHOTO TOJISI KATYIIIKU C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSSHHOTO MarHuTa Ha paMKy ¢ Tokom.MccnenoBanue
SBJICHUS AJIEKTPOMAarHUTHON MHIYKIIVH.

Pa3znen 5. KosieOannsi 1 BOJIHBI

Tema 1. Mexanuveckue U 3JIeKTPOMATHUTHBIE KOJIe0aHUs

KonebarenbHas cuctema. CBOOOIHBIC MEXaHUYECKHUE KoeOanus. ' apMOHHIecKre
kosnebanwus. [lepuon, yactota, ammutyaa u (aza konedanuii. [IpyKuHHBINA MasSTHHK.
MaTteMaTtuyeckuii MassTHUK. Y paBHEHUE rapMOHUYecKuX KoseOanuid. [IpeBparienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbhbiii KOHTYp. CBOOOAHBIE AEKTPOMATHUTHBIE KOJIEOAHUS B HI€ATbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEKIy MEXaHUYECKUMH HAJIEKTPOMAarHUTHBIMU
kosebanusimu. ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B UJ1€aIbHOM
K0JIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux KojebaHusx. BeiHyX1eHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHykIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMs.



[TepemenHsiil TOk. CUHYCOUAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKA. AMIUIUTYTHOE U IEUCTBYIOILIEE 3HAYEHNE CHIIBI TOKA U HAPSKEHUS.
Tpanchopmarop. [IponsBoacTBo, nepenava u NoTpedICHUE SACKTPUUECKON SHEPTHH.
DKOJIOTMYECKHE PUCKH NPU IPOU3BOJICTBE 3EKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS DJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HHU.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE TPUMEHEHUE: AIEKTPUYECKUN 3BOHOK,
TeHEPATOp NMEPEMEHHOT0 TOKA, JINHUU JJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBaHue napaMeTpoB KoJeOaTENIbHOM CUCTEMbI (TPYKUHHBIA WIH
MaTemMaTHuueckuil MasTHUK). HaOmonenue 3aryxaromux konedanuid. MccnenoBanue
CBOMCTB BBIHYK/I€HHBIX KoJieOanuii. Habmonenne pe3oHaHca.

CB0OOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS.

OcuumiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HAIIPSKEHUS! OT BPEMEHH ) JUIS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onaHc npu mociaea0BaTEIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH
Y KOHJIEHCATOPA.

Mopens TMHUY 2IIEKTPOIIepEaayn.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOJIA MaJIbIX KOJIE€OaHU Ipy3a Ha HUTU OT JJIMHBI
HUTHU U MaccChl Irpy3a.

HccenenoBanye nepeMEeHHOro TOKa B LENU U3 MTOCIEA0BATEIbHO COCAUHEHHBIX
KOHJIEHCATOpAa, KaTyIIK! U PE3UCTOpA.

Tema 2. MexaHu4ecKkHe U 3JIEKTPOMATHUTHBIE BOJHBI

MexaHnueckue BOJIHBI, YCI0BUs pacnpoctpanenus. [lepuon. CkopocTh
pacnpocTpaHEeHHs U JJIMHA BOJIHBL. [lonepedHbie U NpoA0JIbHbIE BOJIHBI.
HNuTtepdepenius u Audppakiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUSI U3JTyUYE€HUS DIIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoi BonHe. CBoiCcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJpU3aLus, TudpaKiys,
uHTepdpepenius. CKoOpocTb IEKTPOMArHUTHBIX BOJIH.

[Ixana sneKTpOMarHuTHBIX BOJIH. [[puMEHEHNE 2IEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIMIIBI paIMOCBSI3U U T€NEBUAEHUS. Paguonokanys. D1eKTpPOMAarHUTHOE
3arpsAA3HEHNUE OKPYKAIOLEU Cpebl.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBHI, YIbTPa3BYKOBas JMATHOCTHKA B TEXHUKE U MEMLIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue U pacrpocTpaHEHHE NONEPEUHBIX U MPO10JIbHBIX BoJH. Konebmtomeecs
TEJI0 KaK UCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U NpenoMiIeHUsI MEXaHUYeCcKUX BojH. HabmoneHue
uHTep(hepeHIH U AMPPaKIIMU MEXaHUYECKUX BOJIH.3BYKOBOW PE3OHAHC.
HabiroieHue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIMTYAONH MYaCTOTOM
Kosnebanuil. MccnenoBanue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH: OTPaXKEHHE,
peroMIICHUE, TTOJSIpU3alus, AUPPaKIKsl, UHTEpPEepeHIus.



12 KIIACC

Tema 3. OnTuka

['eomeTpuueckas ontuka. [IpsmonnHeHOE pacIpOCTpaHEHHUE CBETA B OJJTHOPOIHOU
cpene. Jlyd cBera. TouedHbI UICTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n300paxeHuil B II0CKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroyi nojHoro
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceera. LIser.

Cobuparomniyie 1 paccenBaroniye JuH3bl. ToHKasg TuH3a. DOKYCHOEPACCTOSHUE U
oNnTUYecKas cujia TOHKoU JIMH3bL. [TocTpoeHne n3odpaxenuii B coOMparommx u
pacceuBaromux JnH3ax. DopMysa TOHKOM JUH3bIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.
[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOMN ONTHKHU.

BonnoBas ontuka. atepdepennus cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJI0ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHT€P()EPEHIIMOHHOMKAPTUHE OT JBYX
cUH(a3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpaxuus ceera. dudpakimonnas pemeérka. Y cioBue HaOIIOICHUS TJIaBHBIX
MaKCUMYMOB IIpHY MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIUOHHYIO
pEIIETKY.

[Tonsapu3zanus ceera.

TexHunyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: OUKH, JIyna, (hoToamnmapar,
MPOCKITMOHHBIN arrapaT, MUKPOCKOTI, TEJIECKOII, BOJOKOHHASIONTHKA, AU(PPAKITMOHHAS
pelIeTKa, MoJIAPOUL.

Jlemoncmpayuu

[IpsiMonMHEHOE pACTIPOCTPAHEHUE, OTPAKEHUE U MpEJIOMIICHUE CBeTa.
OnTuyeckue npuOOpsI.

[TonmHoe BHYTpeHHEE oTpaxenue. Moaens cBetoBoaa. lccienoBanue CBOMCTB
M300paKEHUM B JINH3AX.

Mopenu mukpockomna, Teneckona. HaGmonenne narepdepeniuu ceera. Habmoaenue
nudpakiyu cBeTa.

Hab6mogenue nucnepcuu ceerta. [lonydyeHue cekTpa ¢ mOMOILBIO PU3MBI.
[Tomy4enue criekTpa ¢ moMoIso AudpakiunonHon peméTku. Habmonenue
NOJIIPU3ALIMY CBETA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

W3mepeHune rmokasareis npeioMaeHus cTekia. MccaeaqoBanue CBOMCTB H300paskeHUI
B nH3ax.Habmonenne nucnepcuu ceera.

Pa3znen 6. OcHOBBI clIeIIHAIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuLIbl MPUMEHUMOCTH KJIACCUUYECKOU MexaHUKU. [locTynaTel ciennaibHOM
TEOPUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyME,
MIPUHIUIT OTHOCUTEIBLHOCTH DWHINTEWHA.

OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHU U COKPAIICHUE JJIMHBI.
DHEPrus U UMNYJIbC PEISITUBUCTCKON YACTUILBI.

CBs3b MacChl C SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKOM YACTUIBI. DHEPTUS MOKOSI.



Pasznen 7. KBantoBasi pusuka

Tema 1. DiieMeHTbI KBAHTOBOW ONITHUKH

®otonsl. ®opmyna [lmanka cBs3u 3HEprUU HOTOHA C €r0 YaCTOTON. DHEPTUSIU
UMIYIbC GOTOHA.

OtkpriTre u uccnenaoBanue Gorodrddexra. Onwiter A. I'. CroseroBa. 3aK0HBI
dororddekra. YpaBHenue DiinmTeiina g Gotosrddexra. «KpacHas rpaHuiiar
dbotoaddexra.

JaBnenue ceera. OnbiTel I1. H. JIeGeneBa. Xumuueckoe JeHCTBHUE CBETA.

TexHuueckue YCTPOMCTBA H MpakTHYEeCKOe MpUMEHEHHUe: (HOTOIJIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapesi, CBETOIUO/I.
Jlemoncmpayuu

®otorddexT Ha ycTaHOBKE ¢ IIMHKOBOM TutacTuHo. MccneoBanme 3akOHOB
BHeIHero hoTodddexra.

CBeToauon.

Conneunas 6atapes.

Tema 2. CTtpoenne aToma

Mopnenbs atoma ToMmcona. OnbiTel Pe3epdopaa mo paccessHuio o -4acTHil.
[Inanerapuas monensb aroma. [loctynatel bopa. Mznydyenue u nornoiienre GOTOHOB
IIPU IIEPEXOJIE aTOMA C OJJTHOTO YPOBHS dHEPruu Ha Apyrod. Buasl ciektpos. Crektp
YPOBHEHN 3HEPIUU aToMa BOAOPOAA.

BonnoBsie cBoucTBa yacTtuil. Bosasl ge bpoitnsa. KopryckynsspHO-BOJIHOBOU
JTyaJn3M.

CHOHTaHHOE U BBIHYKJAECHHOE U3TyUYCHHUE.

TexHn4eckue yCTpoMCTBa U MPAKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHBIN aHAIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pezepdopna. Onpenenenue IIMHbI BOJIHBI JIa3epa.

HaOmronenue nuHeyaTsix CIEKTPOB u3ydeHus.JIazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

HaOmronenue tuHeM4aToro crekTpa.

Tema 3. AToMHO€ 1APO

DKCIEPUMEHTHI, IOKA3bIBAIOIIUE CI0KHOCTh CTPOCHHUS sapa. OTKpbITHE
paauoakTuBHOCTH. OnBITHI Pezepdopaa mo onpeeneHnio coctaBa paioOakKTUBHOTO
usnydenusi. CBoicTBa anbda-, 6eta-, raMma-u3nydeHus. BiusHue paainoakTHBHOCTH
Ha KUBbIE OPTAHU3MBI.

OTtkpeITHE IPOTOHA U HeWTpoHa. HykmonHas mojens siapa ['eiizenbepra— MBanenko.
3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anwda-pacnaa. DIeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaa. ['lamma- nznyueHue.
3aKOH paJuO0aKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B siipe. AnepHbie cuibl. Jledekt Macchl siapa. SlnepHble
peakuuu. [lenenue u cuHTE3 AIEP.

SAnepnsiii peaktop. TepmosiepHbiii cuntes. [IpobiieMbl U MEPCIEKTUBHI SICPHON
DHEPIreTUKH. JKOJOTHUYECKUE aCTIEKThI IAEPHON YIHEPTETHKHU.

DiieMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.



MeTop1 HaOMIOIEHUS M PETHCTPAIK dJeMEHTapHBIX YyacTull. OyHnaMeHTaabHbIe
B3auMozeicTBus. EnnHcTBO Qusnueckoi kKapTHHBI Mupa. TeXHuYecKnue yCcTporucTBa u
PaKTUYECKOE IPUMEHEHHUE: JTO3UMETP, Kamepa

Bunscona, sipepHslii peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (IO TOTOBBIM (oTorpadusim).

Pa3nen 8. JieMeHTHI aCTPOHOMMY U ACTPOPU3UKHU

Oransl pa3BuTUs acTpoHOMUU. [IpUKknagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bup 38€31H0T0 HEOa. Co3Be311s, ApKUE 3BE3/IbI, JIAHETHI, UX BUIUMOE JBHKCHUE.
CoJsiHeuHas cucTema.

Counue. CosHeuHast akTUBHOCTb. McTounuk sHeprun ConHua v 3BE31. 3BE3IbI, UX
OCHOBHBIEC XAPAKTEPUCTUKU. JlnarpamMma «CIEeKTPaIbHbIN KIIACC — CBETUMOCTB.
3BE3/1bI TJIABHOW MOCJIE0BATEIIBHOCTU. 3ABUCUMOCTD «MACCa — CBETUMOCTBY JIJISI
3BE3]] IJIaBHOW MOCJIEN0BATENLHOCTH. BHyTpeHHee cTpoeHune 3B€311. COBpEMEHHBIE
MPEJICTABICHUS O MPOUCXO0XKACHUU U 3BOMIONMU COJIHIA U 3BE3]1. DTaIlbl )KU3HU
3BE3L.

Mneunsiii [Tyts — Hamia ["anaktuka. [lonoxenue u npmxenue ConHua Bl alakTuke.
Tunel ramaktuk. Pagroranaktuky u KkBazapsl. YEpHBIE ABIPHI B iApax rajJaKTUK.
Bcenennas. Pacmpenue Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopusa bonbsmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranakruka. Hepeménnasie mpoOaemMsl
aCTPOHOMHH.

Yuenuuecxue nabnooenus

HaOmronenust HeBOOPYKEHHBIM TJIa30M C UCTIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH 1J1sI ONIpe/IeTICHUS MOJ0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE CO3Be31s CeBEpHOIro MOJIYILIApUS U IPKUE 3BE3BI.

Hab6mtonenus B teneckon JIynsl, mianer, Mneunoro Ilytu.

O0o0maromniee NOBTOPEHNE

Ponp hu3nku 1 acCTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTHICCKOM, COIMAIbHON 1
ATUYECKON chepax AesITEIHHOCTU YEIOBEKa, POJIh U MECTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOW HAy4YHOU KapTHUHE MUpPa, POJib (PH3NYecKoi Teopuu B POpMUPOBAHUU
MPEICTABICHNUN O (PM3UYECKON KapTHHE MHUPA, MECTO (PM3MUECKON KapTUHBI MUPA B
00IIIeM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUN O IPUPOJIC.
Mesicnpeomemnvle cesazu

N3yuenue kypca ¢pusnku 06azoBoro ypoBHs B 11-12 kitaccax ocyuiecTBisieTcs ¢
Y4ETOM COZIEPKATEIBbHBIX MEKIIPEAMETHBIX CBI3€U C KypCcaMu MaTeMaTHKH,
OHOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemuvle nousimusi, CBI3aHHbIE C U3YYEHUEM METO/I0B HAYYHOT'O MMO3HAHUS:
SBJICHHE, HAY4YHbIN (DAKT, TUIIOTE3a, (hU3NUecKas BeIMYrMHa, 3aKOH, TEOpH,
HaO0JII0ICHHE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (DYHKIINU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,



BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB, IPONU3BOIHBIC
3JIEMEHTapHBIX (PYHKINN, TPU3HAKU TIOJ00US TPEYTOIBHUKOB, OMPEIEICHHUE TIOIaIn
IUIOCKUX (PUTYp U 00BbEMa TeT.

Buonocus: snextpuyeckue sIBJICHUS B )KUBOM MPUPOJE, KojiebaTeabHbIe IBUKCHUS B
YKABOW NMPUPOJE, ONITUYECKHUE SBJIECHUS B )KUBOW MPUPOJE, IEUCTBUE paIAALMHU HA
JKVBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB Y MOJIEKYJI, KPUCTAILINYECKAsA CTPYKTYpa TBEPABIX Te,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pEIIETKH, CHEKTPAJIbHBIM aHaIU3.
I'eocpaghus: MarHUTHBIE NTOJIIOCA 3EMIIH, 3aJI€)KU MarHUTHBIX PY[,(OTOCHEMKA
36MHOM ITOBEPXHOCTH, IPEICKa3aHUE 36MIIETPSICEHU.

Texnonozcus: IMHAN SJIEKTPOIIEpead, FEHEPATOP EPEMEHHOIO TOKA,
AJIEKTPOABUTATENb, UHAYKIIMOHHAS 1I€Yb, paaap, paquonpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBYU-neub, MpOoCKIIMOHHBIN anmnapar, BOJIOKOHHAs! ONITHKA,
CoOJIHEUHas OaTapes.



IINIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUSA IHPOI'PAMMUBI 11O
OU3UKE HA YPOBHE CPEJIHET'O OBILIET'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «dusnkay Ha ypoOBHE CpPEAHETO 0011Iero oopa3oBaHus
(6a30BBIN YPOBEHB) JOJDKHO OOECIICYUTH TOCTHHKCHHUE CIICTYIOIINX JTAYHOCTHBIX,
METaIpeAMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJbTATDBI
JIMIHOCTHBIE Pe3yIbTaThl OCBOCHUS Y4eOHOTO mpeameTa « Du3uKay TOJDKHBI
OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOACTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEH MO3UITUEH TNIHOCTH, CHCTEMOU IIEHHOCTHBIX
OpUEHTALIUNA, TO3UTUBHBIX BHYTPEHHUX YOEXKACHUN, COOTBETCTBYIOIINUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUIICKOTO OOIIECTBA, PACIIUPEHNE KUZHEHHOTOOIIBITA
¥ OTIBITA JESATENILHOCTH B MPOLIECCE pean3allii OCHOBHBIX HAIIPaBICHUN
BOCTIUTATEIHHON JACSITEILHOCTH, B TOM YHUCIIC B YaCTH:
rpaskIaHCKOro BOCIIMTAHMSA:
e chOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOLIECTBA;
® [pPUHATHE TPATULUUOHHBIX  OOIIEUETOBEYECKUX I'YMaHUCTHYECKUX U
JEMOKpPAaTUYECKUX IEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JESATEIHHOCTh B MHTEPECaxX TPakJaHCKOTO
o0I1IecTBa, y4acTBOBATh B CAaMOYIIPaBJICHUH B 00pa30BaTeIbHOM OpraHu3allny;
® yMEHHE B3aUMOJICHCTBOBATH C COIIMATIbHBIMH HHCTUTYTAaMHU B COOTBETCTBHH CUX
GyHKIUSIME ¥ HA3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTApHOW U BOJIOHTEPCKON JESITEIbHOCTH;
NAaTPUOTHYECKOT0 BOCTINTAHUSA
e cpopMUPOBAHHOCTH POCCHICKON IpaKJaHCKOU WJIECHTUYHOCTH,
naTpUOTH3MA,;
® IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJAM, JOCTIKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3BUKH U TEXHUKHU;
JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
¢ chOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;
CTIOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
® OpHUEHTHPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHCIie BACATEILHOCTH YUEHOTO;
® 0OCO3HaHWE JTMYHOTO BKJIaJa B IOCTPOECHUE YCTOMUNBOTO OyayIIIero;
ICTETHYECKOT0 BOCIIUTAHMS
® HCTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOT'O TBOPUYECTBA,
npucymero (pu3n4eckoi Hayke,
® TPYAOBOTO BOCIIUTAHUS:
® WHTEpec K pa3muuHbIM chepam MpodeCCHOHATBHON ASSITEIbHOCTH, B TOM YUCIIE
CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oymymei mpodeccuu 1 peaaTu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;
® TOTOBHOCTH M CIIOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKYN HA IPOTSIKEHUH BCEH JKU3HU;



IKOJOIrHI€e¢CKOro BOCIIMTaHHuA:

c(OpMUPOBAHHOCTH OKOJIOTHYECKON  KYJBTYpbl, OCO3HaHHWE
I00aTBHOTOXapaKTepa IKOJIOTHIECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIICCTBICHHUE JICHCTBUI B OKPYXKAOILEH Cpe/ie Ha OCHOBE
3HAHU 1eJICH YCTONYMBOTO Pa3BUTHS YEIOBEUYCCTBA;

pacumpeHue OIBbITA JCSITEITLHOCTH 9KOJIOTUIECKOM
HaIPaBJICHHOCTH HAOCHOBE UMECIOIIMXCS 3HAHUH 110 (DU3HKE;

HEHHOCTU HAYYHOI'O NO3HAHUS

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHUE LICHHOCTU HAY4YHOU eI TEIbHOCTH, TOTOBHOCTh B IIPOLIECCE
u3ydeHus: (PU3UKU OCYIIECTBISATh MPOCKTHYIO U MCCIIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/ibHBIE YHUBEPCcAJbHbIE yueOHble HeicTBUsAba3oBblie Tornueckue
HeHCTBUSA:

CaMOCTOSITENILHO ~ (POPMYITUPOBATH U aKTyaJIM3upoBaTh MPOOIEMY,
paccMmaTpuBath €€ BCECTOPOHHE;

OTIPEIENIATh eI JACATENHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
JIOCTHIKEHUS,

BBISIBIIAITH  3aKOHOMEPHOCTH U MPOTHUBOPEYHS] B PACCMATPUBACMBIX
bU3NYECKUX SABJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUs] TMPOOJIEMbl ¢ YYETOM aHaIM3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTePUATLHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBBI B ICATEIHPHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIICICTBUN NEATEIHHOCTH,

KOOPJIMHUPOBATH U BBITIOJHATE PabOTy B YCIOBUSAX PeaIbHOT0,BUPTYATHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX TIPOOJIEM.

Ba3oBrie nucciaenoBareabCcKue 1eCTBUAA:

BJIa/IETh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBbIMU MOHATUSIMHU U METOAMU
buznueckoil HayKu;

BJIa/IETh HaBbIKaMHU Y4eOHO-HUCCIEA0BATEIbCKON U MTPOEKTHOM 1eATEIHHOCTH B
005acTi PU3HKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a/1a4 GU3NYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3InIHBIX
METOJIOB TIO3HAHUS;

BJIAJIETh BUJIAMH JIEITEILHOCTH I10 TIOJY4YE€HUIO HOBOTO 3HAHMS, €TO
UHTEPIIPEeTALNU, TPEOOPa30BaHUIO U PUMEHEHHUIO B PA3IUYHBIX YUeOHBIX
CUTYaIUsIX, B TOM YHUCJIE TIPU CO3JaHUU YUYE€OHBIX MMPOEKTOB B 0071acT (PU3HUKY;
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyallu3UpOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ peleHus], HAXOAUTh apIyMEHTHI JIJIs I0OKa3aTebCTBa
CBOUX YTBEpXJICHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;
aHAJTM3UPOBAThH MOJIyUYEeHHBIE B XOJI€ PEIICHHUS 33aa4 pPe3yJIbTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;



CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh IIEPEHOCUTh 3HAHUSA 10 (PU3HKE B MPAKTUUYECKYIO 00IacTh
KHU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTell; BEIIBUTATh
HOBBIE HJICH, IPEAJIaraTb OPUTHHAIBHBIEC TIOIXO/IbI M PEIICHNUS;CTaBUTh
po0JIeMBbI U 33J]a41, AOMYCKAIOUINE aJbTePHATUBHBIC PEILICHUSI.

Pabora c unopmanmeii:
® BJAJETh HaBBIKAMU MOIY4YeHUs] MHPOpMaALMK (PU3NUECKOTO COJIEPIKaHUs U3

HUCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIIECTBIIATH IIOUCK, aHAIIN3,
CHUCTEMATHU3AIIMIO U MHTCPIIPETAIINI0 HHPOPMAIIMH Pa3INIHBIX BUIOB U (OPM
IIPC/ICTABIICHHUS,

OILICHUBATH JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIb30BATh CPEJICTBA HHPOPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOIOTHIA
B PCIICHHM KOTHUTUBHBIX, KOMMYHHKATUBHBIX H OPraHU3aI[MOHHBIX 33]1a4 C
coOJIr0/IcHIeM TPEOOBAHMK SPrOHOMUKH, TEXHUKH 0€30ITaCHOCTH, THTHCHBI,
pecypcocOepeKeHHs, TPAaBOBBIX U STUYCCKUX HOPM, HOpM HH(POPMAITMOHHOM
0e30I1aCHOCTH;

co31aBaTh TEKCTHI (PU3MUECKOr0 COJCPIKAHMS B PA3IMUHBIX opMaTax ¢ y4ETOM
Ha3HAa4YCHMS HH()OPMAIIMH U ICJICBOM ayTUTOPHH, BEIOMpAs ONTUMAIbHYIO
(dbopMy nIpeICTaBICHHS M BU3yaan3alliu.

KoMMyHUKAaTHBHBIC YHUBEPCAJbHbIC yYeOHbIE JeHCTBUS !

OCYILECTBIISITH OOIIIEHUE HA ypOoKaxX (PM3UKU U BO BHEYPOUHOU JIEATECIIBHOCTH;
pacrio3HaBaTh NPEANOCHIIKA KOHMIMKTHBIX CUTYAIMi U CMATYaTh KOH(MIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIATaTh CBOK TOUKY 3PEHHUS C UCTIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB;

MMOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHAHON U UHANBUIYAJIBHOMN
paboTHI;

BBIOMPATHh TEMATUKY W METOJIbI COBMECTHBIX JIEUCTBHI C YIETOM OOIIHMX
WHTEPECOB U BOBMOKHOCTEN KXKIOTO WICHA KOJUIEKTHUBA;

MIPUHUMATh 1[€JIM COBMECTHOM JICSITEIIbHOCTH, OPTaHU30BBIBATH U
KOOPAWHUPOBATH JECUCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JCWCTBUH,
pacnpenensaTh poju ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh Kau€CTBO CBOETO BKJIaJa M KAXKJIOTO YYaCTHUKA KOMAaH/bl B OOIIUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEU C MTO3ULIMYA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PAZIUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PerynsiTuBHbIC yHHBepcadbHbIe y4eOHbIe AeiCTBUA
Camoopranusanus:



CaMOCTOSATEIILHO OCYIIECTBIISITh MTO3HABATEIBHYIO IESITEIIbHOCTh B 00J1aCTH
(GU3UKY 1 aCTPOHOMUH, BBISBIISATH MTPOOJIEMBI, CTABUTHh B (POPMYIMPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOATENLHO COCTaBIIATH IJIAH PEIICHUS paCUETHBIX U KaUeCTBEHHBIX 3a]1a4,
TJIaH BBIMOJHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUMN;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacIIMPATh paMKH YIEOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEAOYTECHUN;
JenaTh OCO3HAHHBIN BBIOOpP, apTyMEHTHUPOBAThH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE; OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
CIoCcOOCTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO SPYAUIIMHI B 00JaCTH (HUBHKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTEIbHbBIN U KyJIbTYPHBI YPOBEHb.

CﬂMOKOHTpOJ’Ib, MOIUOHAJIbLHbIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBHI B IEATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIENSIM;

BJIAJICTh HABBIKAMU MMO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIIAEMbBIX
JIEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTaTOB MOCHOBAHUI;
UCIOJIb30BaTh NPUEMBI pediiekcun Uil OLIEHKU CUTYallMH, BIOOpa BEPHOTO
peleHus;

YMETh OLIEHMBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PELICHHS IO UX
CHIKEHHIO;

IIPUHUMATh MOTHBBI M aPIYMEHTHI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB
NEATEIIbHOCTH;

MpPUHUMATH ceOsl, MOHNUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @PTYMEHTBI IPYTUX NIPU aHAJIU3E PE3YJIbTATOB
NEATEIIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIHOKHU.

B npouecce 10cTH:KeHUS TUYHOCTHBIX Pe3yJIbTATOB OCBOCHHUSI MPOrpPamMMbl IO
(pusuKe AJ151 YPOBHS CpeIHEro 001ero 00pa3oBaHus y 00y4aonuxcs
COBEPIICHCTBYETCS SMOUMOHAIbHBIN HHTEJJIEKT, MPenoJararmmni
cpopMUPOBAHHOCTD:

CaMOCO3HaHUSl, BKJIIOUYAIOIIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOIIMOHAIBHON
cdepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTH 3a CBOE MOBE/ICHNE, CIOCOOHOCTH aJalTUPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALVU, BKIIOYAIOLIEH CTPEMIICHHE K TOCTHKCHUIO LIEIU U
ycrexy, ONTUMU3M, MHULIUATUBHOCTh, YMEHUE ACMCTBOBATh UCXO/S U3 CBOUX
BO3MOKHOCTEM;

AIMIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €TI0 IPU OCYIIECTBICHUU OOIIEHHSI, CIIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;



® COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINUX CIIOCOOHOCTh BHICTPAaUBATh OTHOILLIEHUSIC
JIPYTUMH JIOAbMH, 3a00TUTHCA, IPOSIBISITH HHTEPEC U pa3peiiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xoHny o0yuyenusi B 10 kiiacce npeaMeTHbIe pe3yJbTaThl HA 0230BOM YPOBHE
NOJIKHBI 0TPaKaTh ¢GOPMHUPOBAHHOCTD Y 00YYAIOLIUXCH YMEHUIA:
® JIEMOHCTPHUPOBATH HA IPUMEPAX POJIb U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH;
® YYUTHIBATh IPAHUILIBI MPUMEHEHUS U3YUYEHHBIX (PU3UUECKUX MOJICIICH:
MaTepHuaibHas TOUKa, MHEpIUAIbHas CUCTEMA OTCUETA, aDCOIIOTHO TBEPI0E
TEJI0, UICAIBHBIN a3, MOJIEIIA CTPOEHUS ra30B, )KUIKOCTEN U TBEPIBIX TEIL,
TOUEUHBIN AJIEKTPUUECKUM 3aps]l IpU pelieHnu GU3NYECKUX 3a/1ay;
® pacro3HaBaTh (PU3HUECKUE SABJICHUS (IIPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKONU TEOPUU CTPOCHUS BEILIECTBA U
IEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE IPAMOJIMHENHOE
JBUKEHUE, CBOOOTHOE MaICHHUE TN, IBMXKEHHUE M0 OKPY>KHOCTH, MHEPLIMS,
B3auMoencTBue Tel, AMPQPy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHE
KUIKOCTENN TBEPABIX TEJl, U3BMEHEHHE 00bEMa TeJl IPU HArpeBaHUU
(OXJaKIeHUN), TEINIOBOEPABHOBECUE, CTIAPEHHE, KOHJIEHCALlUs, [IJIaBJICHUE,
KpUCTAJUIN3aLMs, KHIICHHUE,BIaKHOCTh BO3/1yXa, IOBBILICHUE TABICHUS ra3a
IIPU €r0 HArPEBAHUU B 3aAKPBITOM COCY/JIE, CBSI3b MEXKAY MMapaMETPAMHU
COCTOSIHUSA r'a3a B U30IIPOLIECCAX, MIEKTpU3ALUs TEJl, B3aUMOJCHCTBUE 3apsJI0B;
® ONMCHIBATh MEXAHUYECKOE IBUKEHHE, UCTIOJb3YS (PU3HMUECKUE BETUUYHUHBI:
KOOpAMHATA, IIyTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tesa, CUia,
UMITYJIbC T€JIa, KHHETUYECKAsl SHEPIHs, [IOTEHINAIbHAsl SHEPT U, MEXaHUYECKas
paboTa, MexaHM4ecKasi MOIIHOCTD; MPU OMHCAHUH MPABUIBHO TPAKTOBAThH
(U3MYECKUI CMBICIT UCTIOJIb3YEMBIX BETMYMH, X 0003HAUEHUS U €IUHULIBI,
HaXOJUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUUYHHY C
JIPYTUMU BETMUMHAMMU;
® OIKCHIBATh U3yYEHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHMUS,
UCIIOJNB3YS (PU3NYECKUE BEJIMUMHBI: TaBJICHUE rasza, TeMIepaTypa, CpeaHsis
KMHETHYECKasl JHEPTUSI XaOTUYECKOrO JBUKEHUS MOJIEKYJL,
CPENHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJJMYECTBO TEIIOThI, BHYTPEHHSS
sHeprus, pabora ra3a, Ko3hOUIIMEHT MOJIE3HOTO JASHCTBUS TEIJIOBOTO
JIBUTATEJISI; TIPU OMMCAHUU MTPABUIILHO TPAKTOBATH (PU3UUECKHUI CMBICT
UCIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHHUS U €IUHULIbI, HAXOAUTHh OPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMUMHAM;
® OIKCHIBAaTh U3YUYEHHBIE AJIEKTPUUECKUE CBOKMCTBA BEILIECTBA U DIIEKTPUUECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3YS (PU3NUYECKUE BEIMYUHBI: JIEKTPUUECKUI
3apsil, SIAEKTPUUECKOE T0JIE, HANPSHKEHHOCTD TOJISI, MOTEHIMAN, Pa3HOCTh
MOTEHIUAJIOB; IPU OMUCAHUH MPABUIBLHO TPAKTOBATH (PU3MUECKHUM CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, X 0003HAUCHHUS U €AMHHULIbI; YKAa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEJIHMUYNHAMU;
® AHANMM3UPOBATH GUINYECKUE MPOIIECCHI U SBJICHUS, UCTIOIB3Ys (PU3NUECKHIE
3aKOHBI Y MPUHLIMIIBL: 3aKOH BCEMUPHOTO TsroTenus, I, II u 111 3akoHbI



HproToHa, 3aK0H COXpaHEHUsI MEXaHUYECKOU IHEPTHUH, 3aKOH COXPAHEHHUS
MMITYJIbCA, IPUHLMI CYTIEPIO3ULIANA CUJI, IPUHIUI PABHOIIPABHUS
WHEPLUHAIBHBIX CUCTEM OTCUYETA, MOJIEKYJIIPHO-KMHETHYECKYIO TEOPHIO
CTPOCHMS BEIIECTBA, TA30BbIE 3AKOHBI, CBA3b CPEAHEN KMHETUUECKOW JHEPTUU
TEIJIOBOTO JIBH>KEHHSI MOJIEKYJI C a0COIFOTHOM TeMIlepaTypoi, EPBBIA 3aKOH
TEPMOJMHAMUKY, 3aKOH COXPAHEHHUs DIIEKTPUYECKOrO 3apsaa, 3akoH KyioHa,
IIPU 3TOM pa3iInyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTEMATUYECKOE
BBIpQXEHHUE U yCIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH;

K xoHny o0yuenusi B 11 kiacce npeaMeTHbIe pe3yJbTaThl HA 0230BOM YPOBHE
JTOJIZKHBI OTPAKATH CGPOPMUPOBAHHOCTH Y 00y4aIOIIMXCH YMEHUH !

OOBSICHATH OCHOBHBIEC IPUHLIUIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyiaTh yCIOBHS UX OE30MMaCHOTO HCIIOIh30BAHMS B
MOBCEHEBHOM JKU3HHU;

BBITIOJHATH SKCIIEPUMEHTHI IO UCCIEA0BAaHUIO (DU3MUECKUX SBICHUN U
IPOLIECCOB C UCIOJIb30BAHNEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM, ITPU 3TOM
(dopMynupoBath podieMy/3agady U rurnoTe3y yueOHOro 3KCIEpUMEHTA,
cOOMpAaTh YCTAaHOBKY U3 MPEJIOAKEHHOIO 000PYAOBaHUS, IPOBOAUTH OMBIT U
(GbopMyIIMpOBaTh BHIBOJBI;

OCYILIECTBIATh NPSMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BETUYMH, IPU
3TOM BBIOMPATh ONTUMANIBHBIN CIOCO0 U3MEPEHUS M UCTIOIb30BAaTh U3BECTHBIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH MEXKTY (PU3NICCKUMU BEITMUYUHAMHU C
UCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUH, PU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh PE3yJIbTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIUUMUH B
BUJIE TaOIUL ¥ TpaduKOB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BAHUS;
co0Ir01aTh MpaBuiia 6€30MaCHOTO TPy/la IPU MIPOBEIECHUH HCCIEI0BaHUHN B
paMKax y4eOHOTO SKCTIEpUMEHTa, YIeOHO-NCCIeI0BATEIbCKON M MPOSKTHOU
JIESITEIbHOCTH C UCTIONB30BAaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB M TaOOPaTOPHOTO
000py10BaHUS;

pemrath pacu€THbIC 3a]a4H C SBHO 33JaHHON (U3UYECKON MOEIbIO, UCTIONB3YS
¢bu3nyecKkre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHaJn3a yCIOBUS 3a7a4n
BBIOMPATH (PU3UYECKYIO MOJIEIb, BBIJCIATH (PU3HMUECKIE BETMUUHBI U (POPMYITHI,
HEOOXOUMbIE AJis €€ pelIeHHs], IPOBOJUTH PAacU€Thl U OLICHUBATH PEAIbHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3HUECKON BEJIMYUHBL;

peliaTh Ka4eCTBEHHbIE 3a7a4i: BEICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUHUBYIO
[IENIOYKY PacCyKICHUI C OMOPOI Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKue sBICHNUS,

UCTIONIb30BAaTh NPU PEUICHUH YIeOHBIX 3a7a4 COBPEMEHHBICTH(OPMAIIMOHHBIE
TEXHOJOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUIH
IpeCcTaBiICHUs Y4eOHOM U HAyYHO-TIOMYJISIPHON MH(OpPMAIINH, TOTy4YeHHOM
U3PaA3TUYHBIX HUCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTYyYaeMylo
uHGOPMAIINIO; IPUBOAUTD IPUMEPHI BKJIAa POCCUNCKHUX U 3apyOeKHbBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOILECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUSA MO (PU3UKE B TOBCEIHEBHOM >KU3HU IS
obecrieueHus: 0€30MacCHOCTH NP OOpaIleHuU ¢ MPUOOpPaMU U TEXHUUYECKUMU



YCTPONCTBAMH, VISl COXPAHESHUS 3JOPOBbS U COOJIIOICHHSI HOPM
AKOJIOTUYECKOTO MOBEJICHUSI B OKPYKAIOIIEH CPEJIE;

paboTaTh B IPYIINE C BBIIOJIHEHUEM PA3JIMUHBIX COIUATIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy IPYMIIbI, PAIIMOHAIIBHO paclpeesaTh 00sI3aHHOCTH U
IJIAHUPOBATH JICSITEILHOCTh B HECTAHIAPTHBIX CUTYAaIUsX, aICKBATHO
OIICHUBATh BKJIaJ KKJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE
paccMaTpuBaeMOM MPOOJIEMBI.

JEMOHCTPHUPOBATH HA IPUMEPAX POJIb U MECTO (PU3KKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IMHCTBO
(bu3MYeCcKOi KapTHUHBI MUPA;

YUYUTHIBATh FPAHUIIBI TPUMEHEHUS U3YUYCHHBIX (DU3NYECKUX MOJICIICH:
TOYEUHBIN SJIEKTPUUECKUN 3apsii, JIyd CBETa, TOUEUHbI HCTOYHUK CBETA,
AJIEpHAasi MOJIENIb aTOMa, HYKJIOHHAs! MOJEJIb aTOMHOTO SAJIpa IIPU PEIICHUN
bu3nUecKux 3aaay;

pacrno3HaBath PU3NYECKUE ABJICHUS (IIPOIIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKY U KBAHTOBOW (DU3UKU: AIIEKTpUUECKas
MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUUYECKOE, MArHUTHOE JICMCTBUSI TOKA,
B3aMMO/ICHCTBUE MAarHUTOB, AJIEKTPOMArHUTHASI MHIAYKIIUS, TEUCTBUE
MarHMTHOTO MOJISI Ha MPOBOJIHUK C TOKOM U JIBMXKYIIIUUCS 3aps/l,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHEMHOE PacpOCTpaHEHHUE
CBETa, OTPAXKEHUE, MPeOMIICHHE, UHTEephepeHIus, TUPPAKIUS U TTOJISIPU3AITUSI
CBeTa, Iucrepcus cBera, porornekrpuueckuii apdexr (pororddekr), cBeToBOEC
JIaBJICHHE, BOBHUKHOBEHHE JIMHENYATOr0 CIIEKTpa aToMa BOAOpoAa,
€CTEeCTBEHHAsl U UCKYCCTBEHHAsl PaJuOaKTUBHOCTB;

ONMKCHIBATh U3yUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MAaTHUTHBIE,
ONTUYECKUE, IIEKTPUUECKYIO MPOBOJUMOCTb PA3IMYHBIX CPEl) U
AIIEKTPOMArHUTHBIE SIBJICHUS (ITPOIIECCHI), UCTIOJB3Ys (PU3NUYECKUE BETUYUHBI:
AIEKTPUYECKUH 3apsijl, CUJIa TOKA, JIEKTPUIECKOE HANTPSIKEHUE, JIEKTPUIECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJIBIIKYIIAS CHIIa, padoTa
TOKa, UHAYKIMS MAarHUTHOTO ToJis1, cuiia Amriepa, cuna JlopeHia,
WHJYKTUBHOCTb KaTYyIIKH, SHEPTUS JIEKTPUUECKOTr0 U MAarHUTHOTO MOJIEH,
MIEePHUOJT U 4YacTOTa KoJeOaHuil B KoJie0aTeIbHOM KOHTYPE, 3apsij] U CHJIa TOKa B
MPOIIECCEe TAPMOHUYECKHUX AJICKTPOMArHUTHBIX KOJIe0aHuH, (hOKyCHOE
PAcCTOSIHUE U ONITHYECKAs CUJIA JIMH3BI, IPU ONMMCAHUYU ITPABUIIBHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCTIOJIH3YEMbIX BEITUYMH, X 0003HAUCHUS U STUHUIIBI,
yYKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUUHY C
JIPYTUMH BETUUUHAMU,

ONUCHIBAaTh U3YYEHHbBIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIOJb3YS
bu3nYecKre BeTUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acTOTa CBETAa, SHEPIUsl U UMITYJIbC (DOTOHA, TIepro/ nmoJrypacnazia, YHEprus
CBSI3M aTOMHBIX SIJIEp, IPY OMKMCAHUU MTPABUIILHO TPAKTOBATh (PU3HUECKUI
CMBICII UCITOJIH3YEMbIX BETTUYMH, X 0003HAUCHUS W €IMHUIIBI, YKa3bIBATh
(bOopMyIIBI, CBS3BIBAIONINE JAHHYIO (PM3UYECKYIO BETUYHHY C JPYTUMU
BEJTMYMHAMU, BBIUUCIISATH 3HAYCHUE (PU3NIECKON BETUIHHBL;



aHaAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SBICHUS, UCTIONb3Ys (hU3HMUECKHe
3aKOHBI U IPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEJOBATEIBHOTO U
napajuieIbHOrO COEMHEHNS MPOBOIHUKOB, 3aKOH /[xoyns—JIeHna, 3akoH
3JIEKTPOMArHUTHOW MHAYKIIMH, 3aKOH IPSIMOJIMHEWNHOTO paclpOCTPaHEHUS
CBETAa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI ITPEJIOMIICHUS CBETA, YPAaBHEHHE
OliHmTeHa U1 poTodhdexTa, 3aKOH COXpaHEHUS SFHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUSAIIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUS
MaccOBOI'0 YHCIIa, MOCTYIaThl bopa, 3aKOH paln0aKTUBHOTO pacnaja, pu 3TOM
pa3anyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIp@XEHHUE U yCIIOBUS (TPaHMLIbI, 00JIACTH) IPUMEHUMOCTH;

OINPEENATh HAPABICHUE BEKTOPAa MHAYKIIMN MAarHUTHOTO TOJISl IPOBOJHUKAC
TOKOM, CHJIBI AMIiepa U cwiibl JIopeHa;

CTPOUTH U ONMKCHIBATh H300paXKEHUE, CO3AABAEMOE MIIOCKUM 3€PKaJIOM, TOHKON
JIMH301;

K xonny o0yuenusi B 12 kiacce npeaMeTHble pe3yJbTaThl HA 6230BOM YPOBHeE
NOJIKHBI 0TPaKaTh ¢POPMUPOBAHHOCTD y 00Y4YAIOIIUXCH YMEHUIA:

BBITNOJIHATH 3KCIEPUMEHTHI IO UCCIEA0BAaHUIO (PU3NUECKUX SBICHUN U
IIPOLIECCOB € UCIOJIH30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUM: IPU ITOM
dbopmynupoBaTh IpodaeMy/3aady U TUIOTE3Y YYEOHOTO AKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 IIPEIJI0KEHHOTO 000PYI0BaHHUS, IPOBOIUTH OIBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIIECTBISATH MPSAMbIE U KOCBEHHBIE U3MEPEHUS PU3NIECKUX BETUUHH, TIPU
3TOM BbIOUpATh ONTUMANIbHBIN CIOCO0 U3MEPEHUS U UCIIOJIb30BATh U3BECTHBIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTU (PM3MUYECKUX BEJIMYMH C HCIOJB30BaHUEM IPSIMbIX
W3MEPEHUI: P 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIy4YeHHOU 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJIE TAOJIUI U TPaPUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEJOBAHUS;

coOr01aTh IpaBuia 0€30MaCHOI0 TPY/a IPH MPOBEACHUHU UCCIEIOBAHUN B
paMKax yueOHOro 3KCIepuMeHTa, yaeOHO-UCCIeI0BATEIbCKON U MPOEKTHOU
JESITEIbHOCTH C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00PaTOPHOTO
000pyIOBaHUS;

pemath pacy€THbIE 3aJ]a41 C IBHO 331aHHON (PU3UYECKON MOJEIbIO, UCTIONbB3YS
(dbu3MYecKue 3aKOHbI U IPUHITUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3aJa4u
BBIOMPATH (PU3NYECKYIO MOJIEIb, BHIACIATh PU3MUECKUE BEJIMUMHBI U (POPMYIIBI,
HE0OX0aUMBbIE ISl €€ peleHus], IPOBOAUTH PACUEThI U OLIEHUBATh PEAIbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3HUECKON BEJINYMHBI,

penaTh Ka4eCTBEHHbIE 3aJ]a41: BbICTPAUBATh JJOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C ONIOPO HAa N3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCITI0JIb30BaTh Opu pemieHnd  Y4eOHBIX — 3a7a4 COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTUU AJI OMCKA, CTPYKTYPUPOBAHUS,
MHTEPIPETALNNUN NIPEICTABICHHs YU4E€OHOM U HAyYHO-TIOMYJISIPHON
uH(pOpMalnK, MOTYYEHHON U3pa3IMYHbIX UICTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOTY4aeMYI0 HH(OPMALIMIO;00BACHAT HPUHLMIIBL JEHCTBUS



MAIlINH, NpUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anyaTh YCIOBUSI UX
0€30MacHOr0 MCIOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIaa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00OBICHEHUE IPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKNUE 3HAHUSA 110 (PU3UKE B TOBCETHEBHON JKU3HM JUIS
obecrniedyeHus1 6€30MaCHOCTH MTPU OOpaleHUH ¢ TPUOOpaMU U TEXHUUYECKUMHU
yCTPOMCTBaMH, I COXPAHEHUSI 3I0POBbS U COOMIOACHNUS HOPM
DKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH CpEE;

paboTaTh B rPYIIIE C BHITOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH,
IUIAaHUPOBATH PA0OTY TPYMIIbL, PAIMOHAIBHO paclpeesaTh 00I3aHHOCTH U
IJJAHUPOBATH JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTYAIUsAX, a€KBATHO
OLICHUBATh BKJIAJl KQXKJA0T'0 U3 YYACTHUKOB I'PYIIIBI B PELICHUE
paccmMaTpuBaeMoil mpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 kaacce

Ne  HaummeHoBaHMe pa3iesioB U

KoaunuecTBO 4acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Bcero Aynutopn  Ha Kontpoas  JlaGopa
n/ TeM NMPOrpaMmbl BIX CAMOCTOSATeNbHO | HEIe TOpHBIE o0pa3oBaTe/ibHbIE PeCypchl
n € u3y4yeHue padoThI padoTsbI
Pazgen 1. ®PUBUKA U METOAbl HAYYHOI'O ITIO3HAHUS
1.1 ®dusmka 1 METOIBI 2 2 - - - bubinoreka ITOK:
HAY4HOT'O HO3HAHUS https://lesson.academy-
content.myschool.edu.ru/03/10
Hroro o pazuneny 2 2 - - -
Pa3znea 2. MEXAHUKA
2.1 Kunemaruka 5 5 - Bu6nuoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/03/10
2.2 Jlunammuka 7 7 - buGnuoreka
IIOK:https://lesson.academy-
content.myschool.edu.ru/03/10
2.3 3aKOHBI COXpaHCHUS B 6 6 - 1 1 Bubsnnoreka
MEXaHHKe LIOK:https://lesson.academy-
content.myschool.edu.ru/03/10
Hroro no paszaeny 18 18 - 1 1
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMMUKA
3.1 OcCHOBBI MOJIEKYJISIPHO- 9 9 - 1 bubimorexa
KHHETHYIECKOH TEOpUH LOK:https://lesson.academy-
content.myschool.edu.ru/03/10
3.2 OCHOBBI TEPMOJAUHAMHKUA D 5 - Bubinoreka

LIOK:https://lesson.academy-




content.myschool.edu.ru/03/10

Hroro no pazneny 14

OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME

14
34

11 kiaace

Paznen 1. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMMUKA (npoaoskeHnue)

11 OcHOBBI TEPMOJUHAMUKH 5 2 3 - - Bubnunorexa LHOK:
(IpomoKeHHE) https://lesson.academy-
content.myschool.edu.ru/03/11
12 ArperaTtHbie COCTOSIHUS 5 2 3 1 - Bubsnnoreka
BemiecTBa. DazoBbie LHOK:https://lesson.academy-
epexoIbl content.myschool.edu.ru/03/11
Hroro no pazneny 10 4 6 1 -
Paznen 2. QJIEKTPOAUHAMUKA
21 DnexTpocTaTHKa 10 5 5 - 0,5 bubnnoreka
ITOK:https://lesson.academy-
content.myschool.edu.ru/03/11
22 TlocrosiHHBIN 12 8 4 - 1 bubnuoreka
sneKTpuueckuii Tok. Toku B HOK:https://lesson.academy-
PA3IMYHBIX CPENAxX content.myschool.edu.ru/03/11
23 MarHurtHoe ToJe. 11 7 4 1 1,5 bubmmorexa
DIIeKTpOMarHuTHas LIOK:https://lesson.academy-
MHTYKLIHST content.myschool.edu.ru/03/11
Hroro no paszaeny 33 20 13 1 3
Pa3znen 2. KOJIEBAHUSI 1 BOJIHBI
2.1 MexaHHYecKHe U 9 5 4 - 0,5 bubnuoreka

QJICKTPOMArHUTHBIC

LIOK:https://lesson.academy-




KOJIeOaHUs content.myschool.edu.ru/03/11

2.2 MexaHHYeCKHE U 6 5 1 1 - bubnunoreka

3JICKTPOMATrHUTHBIE BOJTHBI LOK:https://lesson.academy-
content.myschool.edu.ru/03/11

Hroro no pazaeny 15 10 10 1 0,5

OBIIEE KOJIMYECTBO 68 34 34 3 35

YACOB I10 ITPOTPAMME

12 kaacc

Pa3nen 1. KOJIEBAHUSA U BOJIHbBI (mpoaoJjixeHnue)

1.1 Ontuka 10 6 4 - 1,5 bubnuoTeka
HOK:https://lesson.academy-
content.myschool.edu.ru/03/11

Hroro o pazaeny 10 6 4

Paznen 2. OCHOBBI CIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTHU

1.2 OcHOBBI cCIELHAIBLHOMI 4 4 1 - BP(I)G;(‘IPLOTGK&;,/I 5
OK:https://lesson.academy-
TCOpHH OTHOCHTENLHOCTH content.myschool.edu.ru/03/11
Utoro no pazaeny 4 4 - 1 -
Paznen 3. KBAHTOBASI ®U3UKA
3.1 DnemeHThI KBaHTOBOM 6 5 1 - - Bubimoreka
OIITUKH LIOK:https://lesson.academy-
content.myschool.edu.ru/03/11
3.2 CtpoeHue aToMa 4 3 1 - - Bu6nnoreka [TOK:
https://lesson.academy-
content.myschool.edu.ru/03/11
3.3 ATtomHOE A1po 5 5 - - - bubnnoreka IIOK:

https://lesson.academy-




content.myschool.edu.ru/03/11

Hroro no pazneny 15

Paznen 4. QJIEMEHTBI ACTPOHOMHUHA U ACTPOPU3IUKU

4.1 DneMeHTbl aCTpOHOMUU U [
acTpoU3UKH

Hroro no pazneny 7

13

5

5

Paznen 5. OBOBHIAIOIIEE TIOBTOPEHUE

2

2

bubnuoreka [OK:
https://lesson.academy-
content.myschool.edu.ru/0
3/11

5.1 OO6oOmaromiee nosTopenue 4 6 - - Bu6nunorexa [JOK:
https://lesson.academy-
content.myschool.edu.ru/0
3/11

Hroro o pazaeny 4 6 - -

OBIIEE KOJIMYECTBO 34 34 - 15

YACOB IIO ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koan4yecTBO 4acoB
Ne Tema vDoKa K 126 Hara JIeKTPOHHBbIE U(PPOBHIE
n/n yp Bcero OHTPOILHBIC a0OpATOPHEIE u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pazgen 1. ®UBUKA U METO/bI 2
HAYYHOI'O ITIO3HAHUSA
1 ®usuka — Hayka o npupone. Hayunsie 1 bubnnorexa [HJOK
METO/Ibl TO3HAHUS OKPYXAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢uszuku B hopMUpoOBaHUHT
2 COBPEMEHHOM i)a HOM K(g. IT)I/IHIf; MHUpa 1 bubmmorexa LIOK
P fayd p pa, https://m.edsoo.ru/ff0c33e6
B MMPAKTHYECKOU JIEATETLHOCTH JIIOICH
Paznea 2. MEXAHUKA 18
MexaHn4ecKoe ABUKEHHUE.
OTHOCUTENHHOCTh MEXAHUUECKOTO bu6nmoreka [JOK
3 1 _
nerkeHud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMepHOE npsMONIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnnorexka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majeHue. Y CKopeHue 1 bubmuorexa [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nuxenue. [[Buxenne 1 bubnnoreka [JOK
MaTepHAIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun oTHocuTebHOCTH ["aaumes.
8 I/Iie HI/IaJ'ILHLIC CHCTEMEBI OTCUETa 1 bubmorexa [JOK
prn ' https://m.edsoo.ru/ff0c3be8
[IepBe1it 3ak0oH HproTOHA
Macca tena. Cuna. [lpuaiun
9 CYNEPIO3HUITUN CHJIT BpTO 12171 3aKOH 1 bubmorexa LJOK
yrep 1 : poH https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepuanbHOM TOUKU
10 Tpernii 3akoH HeroToHa 11 1 bubnuoreka [IOK

MaTCpHaJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8



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

3akoH BceMUpHOro TsaroreHus. Cumna

bubmuorexa [JOK

11 mpkecTH. TlepBas KocMmdecKas https://m.edsoo.ru/ff0c3d00

CKOPOCTb
bubmuoreka [JOK

12 Cuna ynpyrocru. 3akon I'yka. Bec ena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadbuimenT tpeHus.

13 Cuna CIC))HpOTI/IBJIeI({bI/Iq:I r?pn ,Z[BI/Ig(eHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ffOc3f76
TeNa B )KUAKOCTH WJIN rase
[ToctynartensHoe U BpamareibHOe

14 JBUKCHHE a0COTIOTHO TBEPAOTO TeIa. bubnnoreka [JOK
MowmenT cunbl. Ilnedo cunel. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElla
NMnynsc maTepuabHOM TOYKH,

15 CHUCTEMBbI MaTEPUAIbHBIX TOUYEK. bubnuorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyNbca. PeakTHBHOE MBUXKEHHE
PaGoTta 1 MOIIHOCTH CHIIBL.

16 Kunernueckas sHeprust MaTepuaibHOW bu6mmoreka [IOK
ToukH. Teopema 00 HU3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKON SHEPTUU
[loTeHuunanpHas SHEPTHUsL.

IloTennmanbpHas SHEPTHUI 0
17 ,[[e(l)opll\I/IHpOBaHHOﬁ gpymgggl}.fr bubmiorexa LIOK
https://m.edsoo.ru/ff0c461a
[ToTennmanpHas HEPTUs TeIa BOJIU3U
MOBEPXHOCTU 3eMIN
[loTeHnManbHbIC M HEIOTCHIINAIBHBIC
cuiibl. CBsI3b pabOTHI

18 HENOTEeHIIUAJIbHBIX CHUJI C U3MEHEHUEM bu6mmorexa [IOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TEIl. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTHH
JlabopaTtopHas pabota «lccnenoBanue
CBSI3H PabOTHI CHITBI C H3MEHEHHEM

19 MEXaHWYECKON PHEPTUH Teja Ha

IIPUMEPE PACTSKEHHSI pE3UHOBOTO
KIyTay



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

KonTtpouabsnas pa6ora no teme

bubmuorexa [JOK

20 «Kunemaruka. Jlunamuka. 3aKOHBI 1 https://m.edsoo. ru/ff0cab74
COXpaHEHUs B MEXaHUKE
Pa3zgen 3. MOJIEKYJIAPHAS ®U3UKA 14
U TEPMOINMHAMMKA
Amnanus k/p. OCHOBHBIE MTOJIOKE
21 M;{HeII;I TSt pHo-KI:IH]ZI;II:IIqu[Kgﬁ TeI;HfIH 1 Brbmzorexa LIOK
YIIP PHH. https://m.edsoo.ru/ffOc4dc2
BpoyHnoBckoe nBmwxkenue. Jubddysus
XapakTtep ABUKEHUSA U Bubnuoteka LIOK
29 B3aUMOJECUCTBUSA YaCTHUI] BELIECTBA. 1 https://m.edsoo.ru/ffOc8a8a
Mogenu cTpoeHus ra3os, KUIKOCTEH U
TBEPJIBIX TEIl
23 Macca monekyi. KonuuectBo 1 bu6mmorexa [IOK
BemlecTBa. [locrosiHuas ABoraapo https://m.edsoo.ru/ff0c8a8a
T"GHJIOBOG paBHOBecue. TeMreparypa u Bubrorexa [IIOK
24 eé usmepenue. Illkana temueparyp 1 https://m.ed [ff0c8a8
Henbcus psS://m.eds00.ru Coaaca
o5 Wneanpusiii raz 8 MKT. OcHoBHOE 1 bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomroTHas TeMiepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON DHEPTUU 1 bubnuoteka [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knanelipona
bubnunorexa IIOK
27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI 1 https://m.edsoo.ru/ff0c8aga
Jlaboparopnas padota «Vccrnenoanue
28 3aBHCUMOCTH MEXJy IapaMeTpaMu 1
COCTOSIHMSI pa3pEKEHHOI0 ra3a
N3omnponeccel B UACAIBHOM ra3e U uxX bubnnorexka [JOK
29 1 _
rpadguvecKoe mpeCcTaBICHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOAMHAMUYECKOI CUCTEMBI U
30 crroco0sI e€ m3MeHeHus. KonmdaecTBo 1 bubnuorexa [JOK

TEIUIOTHI U paboTta. BuyTpeHHss
SHEPIUs OAHOATOMHOIO UI€aTbHOTO
rasa

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

31 Bupl Teronepenaun 1 BH6J_IH0TeKa HOK
https.//m.edso0.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemioTs! npu 1 BH6J_IH0TeKa HOK
. https://m.edsoo0.ru/ff0c5c36
Teruionepenaye. AauabaTHblil mpoiecc
33 [1epBblil 3aKOH TEPMOAMHAMUKH U €TO0 1 bubmmoreka [JOK
MIPUMEHEHUE K U30IPOLECCAM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTuMocTh poIieccoB B IPHUPO/IC. 1 bubnnoreka [HOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
OBUIEE KOJIMYECTBO YACOB I10 34 1 2
[TPOT'PAMME
INHOYPOYHOE IINIAHUPOBAHUE
11 KUIIACC
Ne Koaunvecrno yacos Hara DJIEKTPOHHBIE NH(PPOBbIE
n/ Tema YpokKka Beero KOHTpOJIbHLIe .J'[aﬁopaTop}n,[e H3YyYCHU Oﬁpa30BaTeJ1bele
L padoThbI padoTsI b pecypcbl
Pazgen 1. MOJIEKYJISIPHAS ®U3UKA U 4
TEPMOJINHAMMKA (npoao.sxeHue)
[Mpunuun neiictud u KIIJ{ rernooit Bubmuoreka [IOK
mamuHbl. [ukin Kapro n ero KII/] https://m.edso0.ru/ff0c600a
DKOJIOTHUYECKHE TTPOOIEMBI https://m.edsoo.ru/ff0c8a8a
1 1 https://m.edsoo.ru/ff0Oc8a8a
TeIUIodHEepreTUKU. Pemenue 3aiay no teme httos.// : d : 006938
«Monexynspras pusuka. OCHOBBI tps://m.edsoo.ru/toc
TEPMOJTUHAMUKI)
[TapooOpa3oBanre U KOHIEHCAITHS. Bubmuoteka LIOK
5 Hcnapenue u kunenue. AGCOMOTHAS U 1 https://m.edso00.ru/ff0c63b6
OTHOCHTENbHAs BIAXKHOCTh BO3/yXa. https://m.edsoo.ru/ff0c64d8
Haceliiennslii nap
Teépnoe Teno. Kpucramnunueckue u bubnunorexa [JOK
amopdHbIe Tesia. AHU30TPOITHUSI CBOMCTB https://m.edsoo.ru/ff0c65f0
3 KPUCTALIOB. JKHIKHE KPUCTAIIIBL 1 https://m.edsoo.ru/ff0c6708

CoBpeMenHble MaTepuaibl [naBienue u
KpUCTaJUIM3alus. Y JenbHas TemioTa



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
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

wiaieHus. Cyonumarus. YpaBHEHUE
TEIUIOBOro OajaHca

KonTpoasnas padora 1o teme

4 «MomnekymnsipHast ¢puznka. OCHOBBI 1
TCPMOANHAMUKHN)
Pasnea 2. DJIEKTPOIUHAMMKA 20
Ananus K/p. DnexTpusanus Ted. Bu6nmoreka [IOK
DnekTpudeckuii 3apsj. /Isa Buaa https://m.edsoo.ru/ff0c6bcc
5 NEKTPHYECKUX 3apsI0B IIpoBoIHHUKH, 1 https://m.edsoo.ru/ffOc6bce
JUBJIEKTPUKHU U MTOJTYITPOBOIHUKU. 3aKOH
COXpPaHEHHsI AIEKTPHUUECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3akoH Kynona. bu6nuoreka [JOK
ToueuHbIil YIEKTPUUCCKHIA 3aPSI. https://m.edsoo.ru/ffOc6ced
6 Hanpsix€HHOCTB 3JIEKTPHYECKOTO MOJIS. 1 https://m.edsoo.ru/ff0c6df2
[TpuHIMT Cynepno3ULIUK FNEKTPUUECKUX
nosied. JIuaum HanpsHKEHHOCTH
Pabora cnit anekTpocTaTHYecKoro mods. bu6mmoreka [IOK
TTorenumain. PasHocTs HOTEHIIHATIOB https://m.edsoo.ru/ff0c6f00
7 TIpOBOTHUKY 1 TMAIEKTPUKH B 1 https://m.edsoo.ru/ff0c7018
AIIEKTPOCTATUYECKOM I1OJIE.
JuanexTpuyeckas IpOHULIAEMOCTb
OnexrpoéMkocTs. Konnencarop. Bbubanorexa [JOK
DK TPOEMKOCTH IIIOCKOTO KOHIEHCATOPA. https://m.edsoo.ru/ff0c7126
8 DHeprus 3apsHKEHHOT0 KOHISHCaTopa 1 0,5 https://m.edsoo.ru/ff0c72c0
JlabopaTtopHas pabora "M3mepenne
IEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHLMN [EeNCTBUS U IPUMEHEHHE bu6mmoreka [JOK
9 KOHJIEHCATOPOB, KOMMPOBAIBHOTO aIlapara, 1 https://m.edsoo.ru/ff0c8a8a
CTPYWHOTO MPUHTEPA. DIIEKTPOCTaTUYECKAs
3amuTa. 3a3eMIIeHHE AIEKTPOIprOopoB
DNEeKTPUYECKUN TOK, YCIOBUS €ro bu6mmoreka [JOK
10  CYUIECTBOBaHHS., IMocTosuubIi TOK. Crita 1 https://m.edsoo.ru/ff0c8a8a
toka. Hanpsbxkenue. ConpoTuBiieHUE. 3aKOH
Oma 115 yyacTka 1enu
11 ITocnenoBarenbHOE, MapajuIeIbHOE, 1 05 Bubanorexa IIOK

CMCHIAHHOC COCAMHCHUC ITPOBOIHHUKOB.

https://m.edsoo.ru/ff0c74f0
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JlaboparopHas pabota «3ydenue
CMEIIIAHHOTO COCIMHEHHSI PE3UCTOPOBY

12 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. Bubnuoteka LIOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 1Jis TOJTHOM (3aMKHYTOM) bu6Gmmoreka [JOK
SIIEKTpUYecKoi 1enu. KopoTkoe 3aMbIKaHue. https://m.edsoo.ru/ff0c7ae0
13 JlaGoparopnas pabora «3mepenue 31C 0,5
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUSI»
DNeKTpOHHAs TPOBOAUMOCTb TBEPIBIX Bubnuoteka LIOK
METaJLIOB. 3aBUCHMOCTb COIPOTHBICHUSI https://m.edsoo.ru/ff0c8a8a
14 METAJLIOB OT TEMIIEPATYPHL. https://m.edsoo.ru/ffOc8a8a
CBepXnpoBOAUMOCTb DIIEKTPUUECKUHN TOK B
BakyyMme. CBOWCTBa JIEKTPOHHBIX ITYYKOB
[ToynpoBoIHUKH, UX COOCTBEHHAS U bubmmoreka [JOK
15 | npumecHas npoBoauMocTb. CBoicTBa p—N- https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DNEKTPUUECKUN TOK B pacTBOpPax U bu6nunorexa HOK
pacIaBax >JIEKTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
16 DJIEKTPONHTHYECKAS ICCOIMATIHS. https://m.edsoo.ru/ff0c84ae
DNEKTPONN3. DIEKTPUUYECKUN TOK B ra3ax.
CamocCTOsATETbHBIN 1 HECAMOCTOSATEIbHBIIN
pa3psa. Mouaus. [1na3zma.
DnekTpuueckue mprudOpbl U YCTPOMCTBA U UX Bbubanoreka [JOK
IpaKTHIecKoe nmpuMeHenue. [Ipasuna https://m.edsoo.ru/ff0c86fc
17  Texumkn Gesomachoctn. OGoOmaromuii https://m.edsoo.ru/ff0c88be
YPOK, pemeHue 3aaad no reme «IlocTostHHbIN
ANEKTPUUECKUN TOK. TOKH B pa3iInuHbIX
cpenax»
ITocTossHHBIC MAarHUTHI U MX B3aUMOACHUCTBHE. bubnunorexa IIOK
18  MaruutHoe none. BekTop MarHuTHOI https://m.edso0.ru/ff0c9778
WHAYKIUU. JIMHUY MarHUTHON MHIYKIIUA
MarautHoe noJie MPOBOJHUKA C TOKOM. ONbIT bubmmoreka IJOK
19 Opcrena. BzanmoeiicTBre MpoOBOIHUKOB C 0,5 https://m.edsoo.ru/ff0c98fe

tokoM JlabopaTopHas pabora «3ydeHune
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20

21

MAarauMTHOI'O ITOJIAA KaTyYHIKU C TOKOM»

JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHUK C

tokoM. Cuita Amriepa. JlaboparopHas pabora
«MccnenoBanue neHCTBHS TOCTOSIHHOTO

MarHuTa Ha paMKy ¢ Tokom» JlelicTBue 1
MarHUTHOTO TOJISI Ha JBUKYIYIOCS

3apspkeHHyro yactuiy. Cuina Jlopenua.

Pa6ota cunsl Jlopenua

OnexTpoMarHuTHast UHAyKuus. [loTok
BEKTOpa MarHUTHOM uHAyKuuu. I1C
MHAYKIHUU. 3aKOH JIEKTPOMArHUTHON
unaykuuu Papanes JlaboparopHas padbota
«MccnenoBanue SBICHUS 3JIEKTPOMAarHUTHON
UHTYKIIH»

0,5

0,5

bubmoreka [IOK
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

bubmuoteka [IOK
https://m.edsoo.ru/ff0c8a8a

22

WNHIyKTUBHOCTD. SIBIIEHHE CAMOMHIYKIIHH.
O/C camoMHIyKIIMU. DHEPrUsi MAarHUTHOTO
HOJISl KAaTYILIKU C TOKOM. DJIEKTPOMarHuTHOE
nose

bubaunoreka [IOK
https://m.edsoo.ru/ff0ca600

23

24

TexHuueckue YCTpOﬁCTBa " X NPUMCHCHHUC!
MOCTOAHHBIC MAarHuThbI, SJICKTPOMArHuThlI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN
SJICMCHTAPHBIX YaCTHUL[, MHAYKIIUOHHAA IICYb

KonTposbHas padora no teme
«DNEKTPOAUHAMUKAY.

bubmorexa LIOK
https://m.edsoo.ru/ffOcab82

Pazaen 3. KOJJEBAHUS Y BOJIHBI 10

25

Amnanus k/p. CBoOOHBIE MEXaHUYECKHE

KoneOanus. ['apMoHUYecKre KoaeOaHusl.

YpaBHEeHNE rapMOHUYECKUX KOJIeOaHHIHA.
[IpeBpamenne suepruu JlaboparopHas 1
pabota «VccrnenoBaHue 3aBUCUMOCTH

Nepro/ia MajbIX KoJIeOaHu Tpy3a Ha HUTH OT

JUIMHBI HUTU U MacChl Tpy3a»

0,5

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

26

Koneb6arensuslit kouTyp. CBOOOAHBIE
9JIEKTPOMAarHUTHBIE KOJICOAHNS B HICATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS MEXIY
MEXaHWYECKUMH U 3JIEKTPOMATHUTHBIMH

bubanorexa IIOK
https://m.edsoo.ru/ff0cb820
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KOJIEOAHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPIrHH B UICATBHOM KOJIeOATEeIIbHOM
KoHType IIpeacraBienue o 3aTyxaromux

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

21 xonebaHusaX. BoIHYKIeHHbIE MEXaHHYECKUE 1 https://m.edso0.ru/ff0cbb86
konebanus. Pe3onanc. BeHyX/IeHHbBIE
AJIEKTPOMArHUTHBIE KOJICOaHMS
[Tepemennblit Tok. CUHYCOUJATBHBIN bubnunorexa [JOK

28 HEpEMEHHBII TOK. MOIIHOCTE IIEPEMEHHOTO 1 https://m.edsoo.ru/ffOcbd34
TOKa. AMIUTUTYIHOE U ACHCTBYIOLIEE
3HAYEHHE CHJIbI TOKA U HAIIPSHKCHUS
Tpauchopmarop. [TponsBoacTBo, nepenava u bubnunoreka [TOK
noTpedIeHHE IIEKTPUUCCKON SHEPTUH https://m.edsoo.ru/ff0dOafa
VCTpOHCTBO U NPAKTHYECKOE IPHMEHEHHE https://m.edsoo.ru/ff0cc324

9g | ICKTPHUECKOrO 3BOHKA, FCHEPATOPa 1 https://m.edsoo.ru/ff0dOafa
NEPEMEHHOTO TOKA, JIMHUHN JIEKTpOoTepeiad.
DKOJIOTHYECKHE PUCKH MIPU TIPOU3BOJICTBE
ANIEeKTpOodHEpTuu. KynbTypa HCIonb30BaHMs
IICKTPOIHEPTUH B IOBCETHEBHOM KHU3HU
MexaHu4yecKkue BOJIHBI, YCIOBUS bubmmorexa LIOK

59  Pacmpocrpanerus. Ileprox. Cropocts 1 https://m.edsoo.ru/ffOcca54
pactpocTpaHeHHs U JJTHHA BOJTHBIL.
[ToriepeyHple ¥ IPOJIOJILHBIC BOTHBI

31 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. 1 bu6muorexa [JOK
Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMArHUTHbBIEC BOJIHBI, UX CBOMCTBA U bubnmnoreka [JOK

3p  cKopocts. IlKkana dMeKTPOMArHHTHBIX BOIH 1 https://m.edsoo.ru/ffOccfe0
[TpUHIUIIBI PAIMOCBS3U U TCIIEBUICHUS.
PazBuTHe cpencts cBsi3u. Paanonokarust

Bubmoreka [IOK

33 | T'omoBasi KOHTpOJIBLHAs padoTa 1 https://m.edsog ru/ff0dOafa

34 Ananus k/p OO0oOmaronuii ypok no reMam 1
Kypca ¢pusuku 11 kmacca

OBLIEE KOJIMYECTBO YACOB 1O
[MTPOI'PAMME 34 35
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IHOYPOYHOE IINTAHUPOBAHHUE

12 KIIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara uudposeie
Tema ypoka
n/n Ma yp Bcero KO;Tpom’m’le JIa660paT0pm>1e u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI pecypebi
Pazgen 1. KOJTIEBAHUSA U BOJIHBI 6
(npoaoJkeHune)
[IpsimonnHeliHOE pacipoCTpaHEHHUE CBETA B 5
OHOpPOJHOM cpene. ToueuHblid HCTOUHHK bubmmorexa IIOK
1 ceera. Jlyu cera OTpaxeHHe CBETa 1 https://m.edsoo.ru/ff0cd350
) ’ https://m.edsoo.ru/ff0cd4e0
3akoHbl oTpakeHus cBera. [loctpoenue
M300pakKeHUH B TUIOCKOM 3epKajie
[Ipenomnenue cera. [lonHoe BHyTpEHHEE
oTrpaxeHue. IIpenenpHbIi yroi moJxHoro bubnnoreka [JOK
2 BHYTpEHHEro oTpaxeHnus. JlaboparopHas 1 0,5 https://m.edsoo.ru/ff0cd7f6
pabota «3mMepeHue nokasarens https://m.edsoo.ru/ffOcd67a
MPEJIOMJIICHUS CTEKIIa»
Jlunzel. [loctpoenne n3obpaxeHuii B
nuH3e. PopMyria TOHKON JIUH3BI.
3 YBeJ'II/ILIeHII/)Ie iI/IHL’»H JlaGopaTopHas pabota 1 0,5 Brbmaozexa [IOK
. patopHal pa ’ https://m.edsoo.ru/ffOcddle
«HccnenoBanue cBOWCTB H300paKeHUH B
JIMH3AX»
ucnepcus ceeta. CiI0XXHBIN COCTaB
4 é[eJ'IOFOpCBeTa LBer. JlaboparopHas pabora 1 0,5 bubmorexa HOK
' ) PaTOpHAi p ' https://m.edsoo.ru/ff0dOafa
«HalnroieHre qucrepcuu CBETay
Wntepdepennus cera. Audpakius cera. bubmuorexa [IOK
5 . 1 .
Hudpakmaronnas pemeTka https://m.edsoo.ru/ffOced22
[TonepedyHOCTh CBETOBBIX BOJIH.
bu6mmoreka [JOK
[Tonspuzanus cBera. OnTuyeckue
6 I I/16(I)) o Ilj B — 1 https://m.edsoo.ru/ff0cf02e
probop yerp y https://m.edsoo.ru/ff0dOafa
0€301acHOTO TPUMEHEHUS
Pa3nen 2. OCHOBBI CIIEITUAJIBHOM 4
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TEOPUH OTHOCHUTEJBHOCTH

FpaHI/II_[BI IIPUMEHUMOCTHU KJIaCCHUYECKOMH

bu6mmoreka [IOK

7 f:;;;;i?{gg;;g;:;iggeuHaﬂbHOH 1 https://m.edsoo.ru/ff0cf862
OTHOCHUTENBLHOCTE OJHOBPEMEHHOCTH.

8 3amemiienue BpeMeHHH b3 cI())KpameHHe 1 Bubmzorexa LIOK
J— https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMIYILC PEIITUBUCTCKON

9 ‘IaCTII)/II_IBI CB;[3Ly MaC(IJ)LI C DHEprueu u 1 brbmoreka [JOK
I/IMHyJIbC.OM DHeprus MoKos https://m.edsoo.ru/ffOcfc68

10 Kountpoabnas padora «OnTtuka. OCHOBBI 1
CHEIUATbHON TEOPUU OTHOCUTEIBLHOCTH

bubmuoreka [JOK
Pasnen 3. KBAHTOBAS ®H3HKA 13 https://m.edsoo.ru/ffOcf6f0

11 Ananmm3 x/p. @otonsl. @opmyna [lnanka. 1 bubnunoreka [JOK
DHeprus U UMMyibC poToHa https://m.edsoo.ru/ffOcfel6

12 OTtkpsiTHE U HccaenoBanue Gpororddekra. 1 bubmmoreka [JOK
Omnpitel A. I'. CtosteToBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTorddpekra. YpaBHeHue

13 QﬁHmTegHa z[n(gq)(boma(bgema «Kpacnas 1 Bubmiorexa IJOK
rpati@y dorosddexra ’ https://m.edsoo.ru/ff0d015e

14 Hasnenue ceera. OnwiTel [1. H. JleGenena. 1 bubnmnorexa [JOK
XuMH4eckoe JeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
npuMeHeHue: (oTorNeMeHT, GOTOAATUHK, bu6muoreka LJOK

15 conmHeuHas Oatapesi, cBeToauo Pemenue 1 https://m.edsoo.ru/ff0dOafa
3aja4 0 TeMe «IJIEMEHTHI KBAHTOBOM https://m.edsoo.ru/ff0d0302
OIITHKHY
Monens atoma TomcoHa. OnbBITE
Pesepdopna o paccesHUIO 0-9aCTHIL. bubanorexa LIOK

16 anerapnas Moot atoma. TToCTVIaATEL 1 https://m.edsoo.ru/ff0d091a
nga P e ) ya https://m.edsoo.ru/ff0d0afa
Nznyuenue u nornomeHue GOTOHOB MPU

bubmuoreka [JOK
17 Ezp;;;i;agpﬁa;C(;I;I;(;;%ZPOBM HCepriH 1 https://m.edsoo.ru/ff0d0Oafa
18 BonHoBbIe cBolicTBa yacTuil. BosHb! fe 1 bubmuorexa [JOK



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
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYXIEHHOE
U3JIy4yeHue

OTKpBITI/Ie PaAnO0aKTHBHOCTH. OnbITH

https://m.edsoo.ru/ff0d0ca8

bu6mmorexa [IOK

1 P
d e3ep(opia 110 ONPE/ICNICHHIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYYCHUS
CsoilicTBa ann(da-, 6eTa-, raMma-
20 H3JTYUCHHS BE)I/ISI;II/IG a, HOAKTUBHOCTHU Ha bubmmorexa [IOK
ya ‘ pal https://m.edsoo.ru/ff0dOafa
YKUBBIEC OpTraHU3MBbI
OTKpBITHE IPOTOHA M HEUTpOHA. M30TOIBI.
Annda-pacnag. DIeKTPOHHBIA U
21 no31/(11; (?HHbIﬁH6eTa- agna I'amma- bubmmorexa LIOK
p p A https://m.edsoo.ru/ff0d1162
M3JIy4CHUE
DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie
29 peakuuu. SInepHslii peakTop. bubnuoreka [IOK
[TpoGembl, MepCIeKTUBBI, YKOJIOTHUECKHE https://m.edso0.ru/ff0d1356
ACTIEKTHI SIAEPHOU SHEPTETUKHU
DneMeHTapHbIe YacTUIbl. OTKpBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
23 perucTpanmy 31eMEHTApHbIX YaCTHII. bubnuoreka [IOK
Kpyrastii cton «®yH1aMeHTalIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoeicTBUsA. EqMHCTBO dusnueckoit
KapTUHBI MUPA»
Pa3pgea 5. 3JIEMEHTBI ACTPOHOMMUHU U
ACTPODOU3UKU
Bup 3Bé3nnoro Heba. Co3Be3aus, ApKue
24 3BéH3 BI HIJL'IaHeTI)I HX BY, I/IMche BI/IE)KGHI/IG bubmorexa [IOK
AL, ’ a A : https://m.edsoo.ru/ff0dOafa
ConnHeyHas cucTeMa
Comnnne. CoHeuHast akTUBHOCTD. bubmmoreka IIOK
25 . :
Hcrounnk sHeprun CoJiHLA U 3BE3N https://m.edsoo.ru/ff0d0afa
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 MBI ITIaBHOM MOCIIEA0BATEILHOCTH.
A . .. bubnunorexa IIOK
26 BHyTpeHHee cTpoeHue 3BE3.

CoBpeMeHHbIE NPEACTAaBICHUS O
MIPOUCXOXKACHUH U 3BoJtonnu CoJlHIA U

https://m.edsoo.ru/ff0d0afa
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3BE3

Muneunsiii [lyte — Hama I'anakTuka.
TTonoxenune u nBuxxenne ConHIila B

bubanorexa [IOK

27 lNanmaktuke. 'anaktuku. YEpHbIe IBIPHI B . https://m.edsoo.ru/ff0dOafa
sJIpax rajJlakTUK
Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. Penukrosoe
28 n3inydeHue. Meraranaktuka HepeuieHnsie 1 bubnunorexa [TOK
npoGsieMbl actpoHoMun O0o0maroIMit https://m.edsoo.ru/ff0dOafa
YPOK U ¢/p 10 TeMe «DJIeMEHTHI
ACTPOHOMHU U aCTPOPUUKI»
Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHUE 6
O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTMYECKOM, COLIUATIBHON 1
29 THYECKOU cepax AesITeTbHOCTH 1 bubmmorexa LHOK
https://m.edsoo.ru/ffOdOafa
yenoBeka. Pons 1 MecTo Gu3nKu u
ACTPOHOMHH B COBPEMEHHOM HAy4YHOUN
KapTUHE MHpa
O6o06maromuit ypok. Ponb puznueckoit
Teopuu B (GOPMHUPOBAHUH MPECTABICHUN
30 o (puzmueckoit kapTrHe Mupa. MecTo 1 Bubmuoreka [IOK
(u3nuecKoil KapTUHBI MUpa B OOIIEM PSAY https://m.edsoo.ru/ff0dOafa
COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPOJIE
O600maromuii ypok 1mo TeMam bu6muorexa [JOK
31 «Mexannka» «MKT u tepmoannamuka» 1 https://m.edsoo.ru/ff0dOafa
https://m.edsoo.ru/ffOdOafa
O600mmaromuii ypok 1mo TeMam bu6muorexa [JOK
32 «nexkrpoanHamMukay, «Komebanus u 1 https://m.edsoo.ru/ff0dOafa
BOJTHBIY https://m.edsoo.ru/ffOdOafa
bu6mmoreka [IOK
33 T'ogoBasi KOHTPOJILHAsI padoTa 1 https://m.edsoo.ru/ff0d1784
34 Ananus k/p. O000meHue kypca Gpuzuku 12 1
Kiacca
OBUIEE KOJIMYECTBO YACOB I10 34 15
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YYEBHO-METOJJNYECKOE OBECIIEYHEHUEOBPA3OBATEJIBHOT O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYUTEJISA 1 YHEHUKA

['.5. Mskumesa, M.A. TletpoBoii. ®usuka -10 knacc, dpoda, 2021

['.5. Mskumesa, M.A. TletpoBoii. ®usuka -11 knacc, poda, 2022

PeiMkeBuu A.I1. ®usuka kimacesl 10-11-M.: JIpoda, 2009;

CoOopHuk 3ana4 no ¢usuke. 10 kinace. 3abonorckuii A.A., Komuccapos B.®., [letposa M. A., Ipoda, 2023

®dusuka. 11 knacc. ba3oBselit ypoens. YueOuuk. Makuies I'.4., [letpoBa M.A., Yronsuuko O.C. u np., poda, 2023
Mapon A.E., Mapon E.A. Konrpoinbnsie TekcThl o pusuke. 10 k1. — M.: IIpocsemenue, 2008.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETUUHTEPHET
e http://nsportal.ru - conranbHas ceTh PAOOTHUKOB 00pa30BaHUS.

http://markx.narod.ru/pic/ - ¢pusuka B mKoe.

http://festival. 1september.ru/articles/ - ¢pectuBaib negarorndeckux uaen « OTKPBITHIA YPOK».

http://www.fizika.ru/ - caiit mist yauteneit GU3MKU U UX YICHUKOB.

http://www.physics.ru/ - matepuaiibl Mo Gpusuke.

WwWW . ege .edu.ru - madopmanmonHsiii moptain EI'D.

http :// school - collection . edu . ru / - equnas xosnekiwst [{OPog

http://mioo.edu.ru/

http:// www.fipi.ru/

https://infourok.ru/

https://www.yaklass.ru/
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