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INOACHUTEJBHASA 3AIINCKA

[Iporpamma no gusrke 6a30BOro ypoBHSI Ha YpPOBHE CPEAHETO OOLIEro 00pa30BaHMUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHUM 1 TPeOOBaHU K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBartesibHOM mporpammel, ipeacTaBieHHbix B @I'OC COO, a takxe ¢
yuétoM (enepanbHON paboyelt mporpaMmbl BOCIIUTAHUS U KOHIICTIIIMY MPEToAaBaHus
yuebHoro npeamera «Pusnkay B 00pa3oBaTeNIbHBIX Opranu3anusax Poccuiickoi
denepaunu, peaiu3yOIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

CopeprxaHue MporpaMMel Mo (PU3HUKE HAMpaBiIeHO Ha (OPMUPOBAHNE ECTECTBEHHO-
HAY4YHOU KapTUHBI Mupa oOyyaromuxcs 10-12 knaccoB npu 00ydueHnn ux Gpusmke Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO- JIEATEIIbHOCTHOrO noaxoa. IIporpamma no
¢usuke coorBeTcTBYET TpeboBaHusM @I'OC COO k miaHUPYEMbIM JTUYHOCTHBIM,
IPEeIMETHBIM U METANPEIMETHBIM pe3yIbTaTaM 00yUEeHHUs], a TAKKE YUUTHIBAET
HEOOXOJMMOCTh pPeau3allii MEXIPEAMETHBIX CBsI3el (PU3UKH C €CTECTBEHHO-
Hay4YHBIMU y4e€OHBIMHU IIpeiMeTaMu. B HellonpenenstoTcs OCHOBHBIE LIETU U3yUEHUS
(U3KMKN Ha ypPOBHE CPEAHETO 00111ero 00pa3oBaHus, INIAHUPYEMbIE PE3YIIbTaThl
OCBOEHUS Kypca (PU3UKH: INYHOCTHBIE, METaNpeIMETHbIE, IPEAMETHbIE (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 «Dusnkay mo rojgam o0y4eHusl.

®du3rkKa Kak Hayka 0 HanOoJiee o01IMX 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 SBJICHUH, N3y4aeMbIX XUMHUEH, Ononoruei, puznaeckoi
reorpadueit u actpoHomueii. Mcrionp30BaHne U aKTUBHOE MMPUMEHEHNE (PU3HUESCKUX
3HaHUU OMpeessieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHM B cepe
HHEPreTUKH, TPAHCIIOPTA, OCBOECHMS KOCMOCA, ITOJYYEHUSI HOBBIX MaTEpPHAJIOB C
3aJJaHHBIMU CBOMCTBaMH U ApYyrux. M3yuenue Gu3nKu BHOCUT OCHOBHOMW BKJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO- HAYYHON KapTHHBI MUpPa 00y4arOIINXCsl, B
dbopMHpoBaHUE YMEHUN MTPUMEHATh HAYYHbI METO/1 MIO3HAHUS MPU BBIITOJIHEHUH UMH
y4eOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca Gpu3uKku 1751 ypOBHS CpeAHEro oOIIero 00pa3oBaHus MOJ0KEH P
ujeil, KOTOpbIE MOXHO paCCMaTPUBATh KaK MPUHIUIIBI €TONIOCTPOECHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEMl KypC ABJISIETCS JIOTHUYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTEpHall U3 BCEX pa3liejoB (PU3HUKH, BKIIOUAET KAK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepuai Kypca GU3NKH 00beTUHEH
BOKpYT u3ndeckux Teopuil. Begymmm B kypce siBisieTcsihopMrUpoOBaHne
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaracT UCHOJb30BaHUE
TYMaHUTapHOTO MOTeHIaNa (pU3NIecKor HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS



GbU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U
HKOJIOTHYECKUMHU MTpoOIeMaMu.

Hoes npuxnaonoii nanpasiennocmu. Kypce Gu3uku mpenonaraet 3HaKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUM U3YYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peannusyercs MocpeCTBOM BBEICHUS FJIEMEHTOB COJICP KAHMS,
MOCBSIIEHHBIX HKOJIOTMYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TAK)KE 00CYKIEHUs MPOOJIEM pallHOHATIBHOTO
IPUPOAOIIOIB30BAHUS U SKOJIOTMYECKON OE€301TaCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMH Kypca (DU3UKH Ha YPOBHE CPEHETO OOILEro
oOpa3oBaHus SBISIIOTCA (pu3ndeckue Teopu ((HOopMUPOBAHKE MIPEACTABICHHUM O
CTPYKTYpE MOCTPOCHUS PUZNUECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUAX O MPUPOJIE, IPAHULIAXITIPUMEHUMOCTH
TEOPUH, JIJIs1 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).
CucTeMHO-IesTeIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peaTu3yeTcsl MPEexIe BCEro 3a
CU€T OpraHMU3alMM SKCIIEPUMEHTAIILHON JeATEIbHOCTH 00yJatomumxcs. s 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO UCIIOJIb30BAHUE CHCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaOOPAaTOPHBIX pabOT, KOTOPBIE B IPOrpaMMe IO
¢uznke 00beTMHEHBI B OOUIHMM CIIUCOK YYEHUUECKHUX MPAKTUUYECKUX padoT.
Brienenue B ykazaHHOM NepedHe JJabopaTOPHBIX pabOT, MPOBOJUMBIX JJISI KOHTPOJIS
Y OLICHKHU, OCYUIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTEIbHOTO MPOLIecca UCXOSl U3
0COOEHHOCTEW MJIAaHMPOBAHUS U OCHAIllEHUs KaOuHeTa ¢pu3uku. [Ipu stom
oOecrieynBaeTcs OBIaJeHUE O0YYAIOIMIMMUCS YMEHUSMU TPOBOJUTH KOCBEHHbBIE
U3MEPEHHUs, UCCIEAOBaHUS 3aBUCUMOCTEN (PU3NYECKUX BETMYMH U TOCTAHOBKY
OMBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yIESIETCS PELICHUIO PACUETHBIX U KauyeCTBEHHBIX 3a1a4. [Ipu
3TOM JUISl PACUETHBIX 3a/1a4 TPUOPUTETOM SBIISIFOTCS 3a/1a4U C SIBHO 33JIaHHOMN
(bu3nYECKOl MOJEIbIO, TO3BOJISIFOIINE IPUMEHSTh U3yUYE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3zelia Kypca, TAK U MHTETpUPYs 3HAHUS U3 Pa3HBIX
pa3zenoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3aJjaHus HA 0ObSICHEHUE
NpoTeKaHus (PU3MUECKUX SIBJICHUN U TIPOLIECCOB B OKPY KAIOLIEH KU3HU, TpeOyroIIne
BbIOOpA (pU3MUECKON MOJIEH JIJIsl CUTYaIlMH MPAKTUKO- OPUEHTUPOBAHHOTO
XapakTepa.

B cootBercTBuu ¢ TpeboBanusmu GI'OC COO k maTepuanbHO- TEXHUYECKOMY
oOecrieueHunto yueOHoro npoiiecca 0a30Bblid ypOBEHb Kypca (PU3UMKHU HAa YPOBHE
cpeaHero ooiiero o0pa3oBaHus T0HKEH U3y4aThCs B YCIOBUSIXITPEAMETHOTO
kaOuHeTa (PU3UKU UK B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOT O 1UKJIa. B kabuHeTe pu3uku T0KHO ObITh HEOOXO0IUMOE
nabopaTopHoe 000pyAOBaHUE JIJIsl BHITIOJIHEHHSI YKa3aHHBIX B MPOTPaMMe 10 (U3HKE
YUEHUYECKUX MPAKTUUYECKUX PabOT U AEMOHCTPAaLlMOHHOE 000pyAOBaHHUE.
JlemoHcTpanoHHOE 000pyAOBaHKHEe (HOPMHUPYETCA B COOTBETCTBUHU C PUHILIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH M 00ECIIeUYnBAET IOCTAHOBKY MEPEUHCICHHBIX B
nporpaMmme 1o (pu3nKe KIYEeBbIX IEMOHCTPALIUI ISl UCCIIEOBAHUS U3YYaeMbIX
SIBJICHUH U MPOLIECCOB, SMIUPUUECKUX U(YyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.



JlabopaTopHoe 000pyAOBaHHE JI YUCHUUYECKUX MPAKTUUECKUX padboT popmupyercs
B BHJIE TEMAaTUYECKUX KOMILJIEKTOB U 00€CIIEUUBAETCS B paCUETEe OJTHOTO KOMILJIEKTA
Ha ABYX oOyyatouuxcs. TemaTnueckue KOMIUIEKTHLIA00paTOPHOTO 000pYA0OBaHUS
JOJKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM KCIIOIb30BaHUU aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJIE

1M PpoBBIX TabOpaTOPHiA.

OCHOBHBIMM LIEJIAMH U3y4YeHUs (PU3UKH B 001IEM 00PA30BAHUH SIBIIFOTCS:
dbopMHpOBaHUE UHTEPECA M CTPEMJICHUS 00YUAIOMNXCS K HAYYHOMY U3YYCHUIO
MPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;

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

dhopMUpOBaHUE HAYYHOT'O MUPOBO33PEHUSI KaK pe3yJibTaTa U3y4eHUsSI OCHOB CTPOCHHUS
MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

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

dbopMHpoBaHUE MIPEACTABICHUN O POSU (DU3UKHU JUIsl pa3BUTHUS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHM.

JlocTikeHue 3TuX 1efiei ooecreurnBaeTcs peleHrneM CIeayIonX 3a7ad B Iipoliecce
U3y4YeHUs Kypca (PU3MKH Ha YPOBHE CpeIHEro 001ero 0opa3oBaHus: IpUOOpETeHHE
CUCTEMBbI 3HaHUM 00 001X GU3UIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
BKJIIOYAs MEXAHUKY, MOJICKYJISIPHYIO (DU3UKY, dJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY
Y DJIEMEHTBI aCTPO(DU3UKH;

dbopMupOBaHUE YMEHUI TPUMEHSITh TEOPETUUECKUE 3HAHUS JIII00BICHEHUS
(bU3nYECKUX SIBJICHUN B MPUPOJIE U JJIsl IPUHSATHS MPAKTUUECKUX PELICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB pEIICHUS Pa3IMYHbIX 3a7a4 C SBHO 3aJaHHON (PU3UYEeCcKOi
MOJIEJIbIO, 3a/1a4, TTOIPA3yMEBAIOIINX CAMOCTOSITEIHLHOE CO3/laHne (HU3UIECKOM
MOJIEJH, aICKBATHOMN yCIOBUSIM 33]a4U;

MOHUMaHue (U3NIECKUX OCHOB U TIPUHIIUIIOB ACUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIHUSIHUS HA OKPYKAIOIIYIOCPELY;

OBJIaJICHNE METOJaMH CAaMOCTOSITEILHOTO TUTAHUPOBAHUS U TIPOBEACHUS (hU3UIECKUX
AKCIIEPUMEHTOB, aHAIM3a U UHTEPIpETalui UHPOPMAIUU, OTIPEIEICHUS
JIOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCIOBUM I Pa3BUTUA YMEHUHN MPOEKTHO-UCCIIEN0BATEIBCKON, TBOPUECKON
NEeSATETbHOCTH.

Ha uzyuenue ¢puszuku (0a30BbIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
orBoauTcst 136 wacoB: B 10 knacce — 34 gaca (1 yac B Heneno), B 11 knacce — 68
yacoB (2 yaca B Hezieno), B 12 kimacce — 34 yaca (1 gac B HeZIeJro0).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

Pasznen 1. ®u3uka 1 MeTOABI HAYYHOIO MIO3HAHMS

dusnka — Hayka o mpupoje. Hayunbsie MeTopl mo3HaHus OKpysKaroniero mupa. Poib
IKCIIEPUMEHTA U TEOPHH B MPOLIECCE TO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Gpu3NUEeCKUX SBICHUM U mporieccoB. HayuHble runoressl.
dusnyeckue 3aKOHbI U TEOPUU. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Posb n MecTo pu3uKkKM B JOPMUPOBAHUN COBPEMEHHON HAYYHOW KApTUHBI MUpA, B
IIPaKTUYECKOMN ACATENBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanorossie U nu(pOBbIE HU3MEPUTENbHbIE IPUOOPBI, KOMIBIOTEPHbBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemaruka

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

[Tepemernienue, CKOPOCTh (CpeIHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaAIbHONW TOYKH, UX MTPOEKIIMHU HA OCH CUCTEMBbI KoopAuHaT. CiioxkeHue
IIEPEMELICHHUM U CIIOKEHHUE CKOPOCTEM.

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

CBobogHoe nmageHue. Y CKOpeHrne CBOOOHOTO MaACHUSI.

KpuBonnHeHoe ABMKEHHE. [[BUKEHNE MAaTEPUAIBHOW TOYKH OOKPYKHOCTH C
MOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHENHAsICKOPOCTh. [lepuon
1 yacToTa ooparnieHus. LleHTpocTpeMUTenbHOE YCKOPEHUE.

TexHuyeckue ycTpoiucTBa U MPakTUUECKOE TPUMEHEHHE: CITUOMETP, ABUKEHUE
CHapsJI0B, LICTTHBIC U PEMEHHBIC MEPEIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUS.

[IpeoOpazoBaHne 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. HampasieHre CKOpoCTH MPH NBUKCHUH
10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

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

HccnenoBanre COOTHOLIEHUSI MEXKIY ITYTAMU, TPOUIEHHBIMH TEIOM 32
MIOCJIEA0BATENBHBIE PABHBIE TPOMEKYTKN BPEMEHU IIPU PABHOYCKOPEHHOM JIBH>)KEHUU
C HA4aJIbHOM CKOPOCThIO, PABHOU HYJIIO.



W3ydeHne nBUKEHNs MIApUKa B BA3KOM )KUAKOCTU. V3ydueHue nBrKeHus Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. luHaMuKa

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

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

3akoH BceMUpHOTO TAroreHusd. 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 MIPU JBUKECHUH TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHoE U BpalaTeIbHOE ABMKEHUE a0COIFOTHO TBEPAOTO TENA.
MOMEHT CHIIBI OTHOCHUTENBHO OCHU BpalieHus. [1neqo cumbl. Y cnoBus paBHOBECHS
TBEPAOTO TEA.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE TPUMEHEHHE: TTOAIMIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHeHue Macc B3auMOEHCTBYIOIMX Tela.BTopoit 3akoH HeroToHa.

N3mepenue cun.CroxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(pOPMAIIUU.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMoabEMeE U najieHnu. CpaBHEHHUE CHIT
TPEHUSI OKOSI, KAUCHHS U CKOJIbKEHUS.

VYcioBus paBHOBeCHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U PE3UHOBOM
oOpasue, OT ux AedopMalHH.

HccenenoBanne yCciioBAM paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLIEHNUS.
Tema 3. 3aKoHBI COXpaHeHNsI B MeXaHHUKe

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

CUJIbl U1 U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JIBIDKEHHE.

PaGoTa cunbl. MOIIIHOCTB CHITHL.

Kunernueckast 3Heprus MaTepuaibHOU TOUKU. Teopema 006 u3MeHEeHNUN
KUHETUYECKON SHEPTHM.

[ToTenmuanpHas 3Heprus. [loTeHnmanpHas 3Heprust ynpyro aehopMUpOBaHHON
npyxkuHbl. [loTeHnanbHas s3Heprus Tesa BOJIM3M MOBEPXHOCTU 3EMIIU.
[loTeH1manbHble U HEMOTEHIMATbHBIE CUJIbL. CBsI3b paOOThI HEMTOTEHIIUATBHBIX CUII C
M3MEHEHHEM MEXaHUYECKOUN YHEPTUU CUCTEMBI TEJ. 3AKOH COXPaHEHUS
MEXaHUYECKOMN YHEPTUH.

VYpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpouCTBa U MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOTIED,
MPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu



3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE ABUKEHUE.

[lepexon NOTEHIHATBHON 3HEPTUU B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue adCOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIXHHUTSIHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOM SHEpPruMTelia Ha
IIPUMEPE PACTSHKEHUS PE3NHOBOTO XKIyTa.

Paznen 3. MoJiekyasipHasi pu3nKa ¥ TEPMOJAMHAMUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeOpUHN

OCHOBHBIE MOJ0KEHUS MOJIEKYISIPHO-KUHETHYECKOM TEOPUHU U UX OTBITHOE
obocHoBaHue. bpoynosckoe asmxenue. Auddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS YaCTHUILL BEIIECTBA. MOJEIN CTPOCHUS Ia30B, JKUJIKOCTEN U TBEPIBIX
TEJ U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u pa3mepsl
Monekyi. Konnuectso Bemectsa. [locTostHHas ABoraapo.

TemnmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. [lkama remneparyp Llenscusi.
Mopens naeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO- KHHETUYECKOU
TEOPHUH UJICATLHOr0 Ta3a. AOCOIIOTHAsA TeMIIepaTypa Kak Mepa CpelHen
KMHETUYECKOW JHEPTUH TEIUIOBOTO IBMKEHUA JacThll rasa. lllkana temmeparyp
KenbBuHa. ['a30Bbie 3akoHbI. Y paBHeHHE MenneneeBa—Knanelipona. 3aKkoH
Janprona. M3omnponeccsl B HI€aIBHOM Ia3e ¢ NOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
I'padmueckoe mpencraBieHre U30MPOLIECCOB: U30TEpMa, U30X0pa, u3o0apa.
TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeETp.
Jlemoncmpayuu

OneITBl,  JOKa3bpIBAIOLIME JHCKPETHOE CTPOCHHE BEIECTBA, ¢dororpaduu
MOJIEKYJ OPTaHUYECKUX COECTNHEHUM.

OnpiTel o AUGGy3un KUIKOCTEN U ra3oB.Moens OpOYHOBCKOTO JIBUKEHHS.
Mogens onbita LlTepHa.

OnbITel,  JOKAa3bIBAIOIIME  CYIIECTBOBAHUE  MEXKMOJIEKYJIIPHOTIO
B3aMOJIENCTBHS.

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

U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenre mMacchl BO3/AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEpeHHiloOBbEMa
KOMHATBbI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccenenoBanne 3aBUCUMOCTH MEXKY ITapaMETPaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.
Tema 2. OCHOBBI TEPMOAUHAMUKH

TepMonuHamuyeckass cucrema. BHYTpeHHs dHEprus TEPMOIAMHAMUYECKOU CUCTEMBI
U criocoOsbl €€ n3meHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs sHeprus
OJTHOATOMHOT'0 UJE€AIbHOTO ra3a. Buael Temionepenayn: TeIIONPOBOAHOCTD,
KOHBEKIIMS, U3JIyYeHUE. Y JebHasA TEIUNIOEMKOCTh BelllecTBa. KOIMYECTBO TEMIOTHI
IIpU TEIJIONEPEaaye.

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



Bropoii 3akoH TepmoguHamMuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.
Jlemoncmpayuu

M3MeHeHue BHYTPEHHEN SHEPTHH TeJla ITPU COBEPIIEHUHU PabOThI: BBUIET TPOOKH U3
OyTBUJIKY TIOJT ACMCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(upa B JTaTyHHOUH TpyOKe
yTEM TPeHHUs (BUIECOAEMOHCTPALINSA).

W3MmeHeHne BHYTpEHHEN SHEPTUU (TeMIIepaTypbl) Tela Py TEIUIoNEepeaaye.

OneIT 10 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 TePpMOAMHAMUKHU(IPOI0KEHHE)

Tenossle MamuHel. [I[pUHIAIIBL AEACTBUS TEIJIOBBIX MAIUH.

[TpeoOpa3zoBanus SHEPTUM B TEIJIOBBIX MamnHax. KoagduuueHT nonesnoro
neiictBus terioBoi MamuHbl. [ukn KapHo u ero ko uuueHT noiae3Horo 1eHCTBUS.
DKOJIOrM4ecKue MpooIeMbl TEMJIOIHEPTEeTHKY.

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

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

Tema 2. ArperaTHble cOCTOsSIHUS BeliecTBa. M@a30Bble nepexo/bl
[TapooOpazoBanue u konaeHcamus. Mcnapenue u kuneHue. AGCONIOTHAS U
OTHOCHUTEJIbHAS BIAXHOCTh BO3ayxa. HackleHHslil map. Y geiapHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbIe Tesna. AHU30TPOIHS CBOWCTB
kpuctaiuioB. XKunkue kpuctaiuisl. CoBpeMeHHble MmaTepuaibl. [lnaBienue u
KpUcTayum3aius. Y AelbHas TermioTa miasienus. Cyoaumanus.

YpaBHeHUE TemIoBOro OanaHca.

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

Jlemoncmpayuu

CBolCTBa HACBHIILIEHHBIX MMAPOB.

Kunenue npu noHmxeHHOM JaBieHUN.CrIOCOObI M3MEPEHUS BIAKHOCTH.
HaOmronenue HarpeBaHus U MIaBJICHUS KPUCTAITMYECKOTO BelecTBa. JleMoHcTpanus
KPHCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomul

N3MepeHne OTHOCUTENIBHOM BIIA)KHOCTH BO3/1yXa.

Pa3znen 4. DnekTpoauHAMHUKA

Tema 1. DuekTpocTaTuka

DnekTpu3zaius Tea. INEKTpUuIecKui 3apsia. [[Ba Buja aneKTpuyecKux 3apsiioB.
[IpoBOAHUKH, TUDICKTPUKU U MOTYIPOBOJIHUKU. 3aKOH COXPaHEHUS JICKTPUIECKOTO
3apsijia.



BszaumopaeiictBue 3apsa0B. 3akoH KynoHa. To4euHbIil 3JIEKTPUYECKHUNA 3apsi.
Onextpuyeckoe nosie. Hanpsk€HHOCTE 3niekTpuyeckoro noiid. [lpuanmn
CYNEPIIO3ULIAN IEKTPUUECKUX MOJICH. JINHUN HANPS)KEHHOCTU 3JIEKTPUUYECKOTO MOJIS.
PaGota cui anekTpocratndeckoro mosst. [loreniman. Pa3HocTh mOTEHIIMATIOB.
[IpOBOIHUKH ¥ JUBJIEKTPUKH B AIIEKTPOCTATHYECKOM ToJI€e. JluanekTpudeckas
MPOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHncaTop. D1EKTPOEMKOCTh IIJIOCKOIO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue ycTporcTBa U NPaKTHUYECKOE IPUMEHEHHE: AIEKTPOCKOIL, AIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE IIEKTPOIIPUOOPOB, KOHIEHCATOD,
KOIIMPOBAJIbHBIN anmnapar, CTPyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO ¥ NPUHIIKAMN IEUCTBUS dJIEKTpoMeTpa. B3anmoaerncreue
HAa3JICKTPU30BAHHBIX TEJL.

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

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

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

DHeprus 3apsHKEHHOTO KOHJEHCATOPa.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3mepenue anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlocTosiHHBINM JIeKTPUYecKkuil TOK. TOKH B pa3jIMUHBIX cpeaax
ONEeKTpUYECKUd TOK. YCIOBUSI  CYIIECTBOBAHUS  AJIEKTPUUECKOTO  TOKA.
Hcrounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa LEIH.

ODJIEKTPUYECKOE  CONMPOTUBJIEHUE. Y IECIBHOE CONPOTHBICHUE  BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEINHEHHUE MPOBOJHUKOB.

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

DJIEKTPOJBUKYIIAsl CUJia U BHYTPEHHEE COMMPOTUBIICHUE NCTOYHMKA TOKA.3akoH Oma
JUIS1 TIOJTHOM (3aMKHYTOM) ayiekTpudeckoi 1enu. KopoTkoe 3aMbIKaHUeE.

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

DOnexkTpudecKnii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 MIPUMECHAST TPOBOAUMOCTD
noJrynpoBogHUKOB. CBocTBa p—N-niepexosa. [lomympoBoIHUKOBBIE TPHUOOPHI.
DNEeKTpUYEeCKUid TOK B pacTBOopax H paciuiaBax 3JIEKTPOJIMTOB.

DJIEKTPOIUTUYECKAS TUCCOLUAIUA. DIEKTPOIIHU3.

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

TexHn4eckre yCTpoiCcTBa U MPAKTUUECKOE IPUMEHECHUE: aMIIEPMETP, BOIBTMETD,
peocTar, UICTOYHUKH TOKa, JIEKTpOHArpeBaTeIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TEPMOMETP COMPOTUBJICHHUS, BAKYYMHBIN AUO/I,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOTYITPOBOIHUKOBBIN U0/, TAJIbBAaHUKA.
Llemoncmpayuu



N3mepeHre cruibl TOKa U HAPSKEHHUS.
3aBUCUMOCTD COIPOTHUBIICHHS LIMJIMHAPHUYECKUX TPOBOJHUKOB OT JUIMHBL, IIJIOIIAIN
NONEPEYHOr0 CEYECHHSI U MaTepurara.

CMeliaHHOE COeJUHEHNE TPOBOAHUKOB.

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

W ckpoBoii pa3psii 1 IPOBOAMMOCTB BO31yXa. OAHOCTOPOHHSS IPOBOIUMOCTD THO/IA.

Yuenuueckuii axcnepumenm, nabopamopmsie pabomsi
N3ydeHne cMEMaHHOrO COEIMHEHUS PEZUCTOPOB.

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

HaGmronenue snekrponunsa.

MexnpeaMeTHbI€ CBSI3H
N3yuenue kypca ¢puznuku 6azoBoro ypoBHs B 10 Kilacce oCyIECTBISETCSA ¢ YUETOM
COJIep>KaTeNIbHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH,
XUMUH, Teorpauu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBA3aHHbIE C U3YYEHUEM METOJ0B HAYYHOTO IMO3HAHUS:
SIBJICHHE, HAYYHbIN (DAKT, TUIIOTE3a, (PU3NUECKasl BEIMYMHA, 3aKOH, TEOpH,
HaOJII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pemieHre CUCTEMbl YpaBHEHUH, TMHENHHas (QyHKIuUs,1apadoia,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKUE (YHKIIMU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,BEKTOPHI U
UX MPOEKLNN HAa OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB.
buonocusn: Mmexannueckoe IBUKEHUE B )KUBOU npupoje, Aiuddysus, ocmoc,
TEMI000MEH KUBBIX OPTaHU3MOB (BH]IbI TEIJIONEPEIAaYH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B )KUBOUM IPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEJI, )KUJIKOCTEN U Ta30B,
AIEKTPUUECKUE CBOMCTBA METANIOB, JJIEKTPOJIUTHYECKAs JUCCOLIMALIMS, TabBAHUKA.
l'eoepaghus: B1axxHOCTH BO3/TyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IBUKEHHUM C UCTIOIB30BAaHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, OAIMITHUKH, HCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B
TEXHUKE (paKeTa, BOAOMET U APYTHE), IBUTATEb BHYyTPEHHETO CTOPAHMSI, TAPOBas
TypOuHa, OBITOBOM XOJOUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH TOTYyYEHUS
COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE HAHOMATEPHUAIIOB, 1 HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAas 3alIUTa, 3a3€MJICHUE AJIEKTPOIIPUOOPOB,KCEPOKC, CTPYHHBIN
NPUHTEP, ANEKTPOHArpeBaTEIbHbIE IPUOOPHI, FJEKTPOOCBETUTEIbHBIE TPUOOPHI,
raJjbBaHHKA.

Pa3znen 4. DnekTpoauHAMHUKA

Tema 3. MaruuTHoe noJie. JJIeKTPOMArHUTHASI HHIYKIMSI

[TocTosiHHBIE MarHUTHL. B3anMo1eliCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bekrop MarauTHOM UHAYKIMHU. [[pUuHIKN CynIepro3uiu MarHuTHBIX NoJen. JInHumu



MAarHUTHOM MHAYKUHUH. KapTrHa TMHUI MarHUTHOM MHAYKIHUU MOJIS IOCTOSHHBIX
MarHUTOB.

MarnuTtHoe 1oJje NpoBoJHMKA ¢ TOKOM. KapTuHa TuHU UHAYKIIMA MATHUTHOTO TOJISI
JUIMHHOTO MPSMOTO IMTPOBOIHUKA U 3aMKHYTOTO KOJILIIEBOTOIIPOBOJHUKA, KATYIIKU C
TokoM. OnbIT Dpcrena. BzaumoelicTBre MpOBOHUKOB CTOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuiia Jlopenna, €€ MOAyJb U HampaBiieHUE. J[BUKEHUE 3apsKEHHON YaCTHULIbIB
OJTHOPOJTHOM MarHuTHOM mosie. Pabota cuiiel Jlopeniia.

SIBneHME >IIEKTPOMarHUTHOW MHAYKIKU. [[0TOK BEKTOpa MAarHUTHOW UHAYKIUU.
DNEKTPOABMXKYIIAA CHJIA HHAYKIMA. 3aKOH 3JIEKTpOMAarHuTHOW nHAyKununu dapases.
BuxpeBoe 351eKTpruiecKoe mose. IIEKTPOABMKYIIAs CHUJIa MHAYKIIMU B POBOJHUKE,
JBHOKYIEMCS TIOCTYTIATENBHO B OJJHOPOJIHOM MAarHUTHOM TOJIE.

[IpaBuiio Jlenna.

NHyKTUBHOCTD. SIBIEHHE CAaMOMHAYKIIUU. DJICKTPOJABUKYIIAS CUJIa CAMOUHTYKIIUH.
DHeprus MAarHATHOTO TOJIS KATYIIKU C TOKOM. DJIEKTPOMATHUTHOE TOJIE.
TexHuyeckue ycTporucTBa U MPaKTUUECKOE TPUMEHEHHE: TTOCTOSTHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE PTIEKTPOHHOTO IMyYKa MATHUTHBIM MOJIEM.JIMHUY UHAYKIIUA MAarHUTHOTO
OJISL.

B3anmoseiicTBrue AByX MPOBOAHUKOB ¢ TOKOM.Cuia AmMmepa.

JlelicTBre cuibl JIopeHIia Ha HOHBI JJIEKTPOJIUTA. SIBIICHUE DIIEKTPOMArHuTHOU
WHYKIIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTh SJICKTPOJBIKYIIEH CUJIbI UHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBreHre CaMOUHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydeHre MarHuTHOTO TOJISI KATYIIIKUA ¢ TOKOM.

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

Pa3znen 5. KosieOannsi 1 BOJIHBI

Tema 1. Mexanuveckue U 3JIeKTPOMATHUTHBIE KOJIe0aHUs

KonebarenbHas cuctema. CBOOOIHBIC MEXaHUYECKHUE KoeOanus. I'apMoHnUecKre
kosnebanwus. [lepuon, yactota, ammutyaa u aza konedbanuii. [IpyKMHHBIN MasTHHK.
MaTteMaTtuyeckuii MassTHUK. Y paBHEHUE rapMOHUYEeCcKuX KoseOanuid. [IpeBpanienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOaAHUSX.

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

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



[TepemenHsiil TOk. CUHYCOUANbHBINA IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKA. AMIUIUTYTHOE U IEUCTBYIOIIEE 3HAYEHNE CUIIBI TOKA U HAPSKEHUS.
Tpanchopmarop. [IponsBoacTBo, nepenava u NoTpedICHUE SACKTPUUECKON SHEPTHH.
DKOJIOTMYECKHE PUCKH NPU TPOU3BOJICTBE EKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS DJIEKTPOIHEPTIUH B IIOBCETHEBHOM KU3HHU.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE TPUMEHEHHE: AIEKTPUYECKUM 3BOHOK,
TeHEPATOp NMEPEMEHHOT0 TOKA, JINHUU JJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBaHue napaMeTpoB KoJeOaTENIbHOM CUCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTHuecKkuil MassTHUK). HaOmonenue 3aryxaromux kosnebanuii. MccnenoBanue
CBOMCTB BBIHYK/I€HHBIX KoJieOanuii. Habmonenne pe3oHaHca.

CB0OOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS.

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

Pe3onaHc npu nmociaea0BaTEIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH
Y KOHJIEHCATOPA.

Mopens TMHUY 2IIEKTPOIIepEaayn.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

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

HccenenoBanye NepeMEHHOr0 TOKa B LIETIU U3 TTOCIEA0BATEIBLHO COCAMHEHHBIX
KOHJIEHCATOpAa, KaTyIIK! U PE3UCTOpA.

Tema 2. MexaHu4ecKkHe U 3JIEKTPOMATHUTHBIE BOJHBI

MexaHnueckue BOJIHBI, YCI0BUs pacnpoctpanenus. [lepuon. CkopocTh
pacnpocTpaHEHHs U JJIMHA BOJIHBL. [lonepedHbie U NpoA0JIbHbIE BOJIHBI.
HNuTtepdepenus u Audppakiums MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUSI U3JTyUYE€HUS DIIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtanus BektopoB E, B, V B anektpomarauTHoi BosHe. CBOKCTBA
AIIEKTPOMATrHUTHBIX BOJH: OTpaKeHHUE, MPEIOMIICHHE, OJIApU3alus, Tudpakius,
uHTepdpepenius. CKoOpocTb IEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI paIMOCBSI3U U TENEBUAEHUS. Paguonokanys. D1eKTpPOMAarHUTHOE
3arpsA3HEHNE OKPYKAIOIEHU Cpebl.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE TPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBHI, YIbTPa3BYKOBasl JMATHOCTHKA B TEXHUKE U MEMLIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue U pacrpocTpaHEHHE NONEPEUHBIX U NPOJ10JIbHBIX BoJH. Konebntomeecs
TEJIO KaK UCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U NpenoMiIeHUsI MEXaHUYeCcKuX BojH. Habmonenue
uHTep(hepeHIH U AMPPaKIIMU MEXAaHUYECKUX BOJIH.3BYKOBOW PE3OHAHC.
HabiroieHue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIMTYAONH M4aCTOTON
KosnebaHuil. MccnenoBanue CBOMCTB 3J1EKTPOMAarHUTHBIX BOJIH: OTpPaXKEHHE,
peoMIICHUE, TTOJSIpU3aLus, AUPPaKIKsl, UHTEpPEepeHIus.



Tema 3. OnTuka

['eomerpuueckas ontuka. [IpssmMonuHeliHOEe pacpoOCTpaHEHUE CBETA B OJJHOPOIHOM
cpene. Jlyd cBera. ToueuHbI HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune n300paxeHuil B II0CKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHBI IPEIIOMIICHHS CBETa. AOCOTIOTHBIN TTOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yrom nojaHoro
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CloxHbIN cocTaB 6enoro cseta. LIser.

Cobuparoniyie 1 paccemBaroniye JuH3bl. ToHKas TuH3a. DOKYCHOEPACCTOSHUE U
onTHYECKas cuiia TOHKOM JnH3bI. [locTpoenne nzo0pakeHnii B cCOOUparomux u
paccenBaromuX JuH3ax. @opMyia TOHKOM JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.
[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

Bonnosas ontuka. Untepdepenius cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJII0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEPHEPEHIIMOHHOUKAPTUHE OT ABYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. Judpakironnas pemeérka. Y ciaoBue HabMI0IeHNs TI1aBHBIX
MaKCHMYMOB IPH MaJICHUU MOHOXPOMATHUYECKOTO CBETa Ha AUDPAKIIMOHHYIO
PELIETKY.

[Tonspuzanus cera.

TexHHYecKue yCTpOMCTBA M MPAKTUIECKOE MPUMEHEHHE: OUKH, JTyTa, (hoToanmnapar,
MPOCKITMOHHBIN arrapaT, MUKPOCKOTI, TEJIECKOII, BOJOKOHHASIONTHKA, AU(PPAKITMOHHAS
peleTKa, MoJIApPOuL.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA.
OnTuyeckue npuOOpsI.

[TonHoe BHYTpeHHEE oTpaxenne. Moaens cBetoBoaa.McciienoBanne CBOMCTB
U300paKEHUI B JIMH3AX.

Mopenu mukpockomna, Teneckona. HaGmonenue narepdepeniiuu ceera. Habmoaenue
nu(pakIMK CBETa.

HaOmronenue nucnepcuu cBera. [loydeHnue criekTpa ¢ mOMOIIBIO PU3MBI.
[TonyueHue criekTpa ¢ MOMOIIbI0 udpakiiMoHHON peméTku. Habmonenue
MOJISIPU3ALIMY CBETA.

Yuenuueckui sxcnepumenm, nabopamopuvie pabomul

W3mepeHune rmokasarens npeoMaeHus cTekia. MccaeaqoBanue CBOMCTB H300paskeHUI
B JinH3aX.Habmonenne qucnepcun cBeTa.

12 KIIACC

Pa3znen 6. OcHOBBI ClIeIIUAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuLIbl MPUMEHUMOCTHU KJIACCUUYECKOW MexaHUKU. [locTynaTel cennaibHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKyyMe,
MIPUHIUIT OTHOCUTEIBLHOCTH DWHINTEWHA.

OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHU U COKPAIICHUE JJIMHBI.
DHEprus U UMNYJIbC PEISITUBUCTCKON YACTUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJIbCOM PESTUBUCTCKON YaCTUIbI. DHEPTHUS MMOKOSI.



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 Diinmmreiina A potorpdexra. «KpacHas rpanuiia
dbotoaddexra.

JaBnenue ceera. OmbiTel I1. H. JleGeneBa. XuMuueckoe IeCTBHE CBETA.

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

®otorddexT Ha ycTaHOBKE ¢ IIMHKOBOM TutacTuHoi. MccneqoBanme 3akoHOB
BHeIHero hoTodddexra.

CBeToauon.

Conneunas 6atapes.

Tema 2. CTtpoenne aToma

Mopnenbs atoma ToMmcona. OnbiTel Pe3epdopaa mo paccessHuIo o -4acTHII.
[Inanerapuas monensb aroma. [loctynatel bopa. Mznydyenue u noroiieHre GOTOHOB
IIPU IIEPEXOJIE aTOMA C OJJTHOTO YPOBHS dHEPrUuMU Ha aApyro. Buasl ciektpoB. CrekTp
YPOBHEHN 3HEPIUU aToMa BOAOPOAA.

BonnoBsie cBoucTBa yacTuil. Bosasl ne bpoitsa. KopryckynsspHO-BOJIHOBOU
JTyaJn3M.

CHOHTaHHOE U BBIHYKJAECHHOE U3TyUYCHHUE.

TexHn4eckue yCTpoMCTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN aHAIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pezepdopna. Onpenenenue IIMHbI BOJIHBI JIa3epa.

HaOmronenue nuHeyaTsix CIEKTPOB u3ydeHus.JIazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HaOmronenue ntuHe4aToro cnexkTpa.

Tema 3. AToMHO€ s1APO

DKCNEPUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh CTPOCHHUS siApa. OTKphITHE
paauoakTuBHOCTH. OnbITH Pezepdopaa mo onpeseneHnio coctaBa paioakTUBHOTO
usnydenusi. CBolcTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paainoakTHBHOCTH
Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE IPOTOHA U HeWTpoHa. HykmonHas mojaens siapa ['eiizenbepra— Banenko.
3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anwda-pacnaa. DIeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaa. ['amma- nzmyueHue.
3aKOH paJuO0aKTUBHOIO pacraja.

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

SAnepnsiii peaktop. TepmosiepHbiii cuntes. [IpobieMbl U MEPCIEKTUBHI SIEPHON
DHEPIreTUKH. JKOJOTHUYECKUE aCTIEKThI IAEPHON YIHEPTETHKHU.

DiieMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.



MeTob1 HAOMIOIEHUS ¥ PETHCTPAIK 3JIEMEHTapHBIX YacTull. DyHaaMeHTa bHbIe
B3auMozeicTBus. EnnHcTBO Qusnueckoi kapTuHbI Mupa. TeXHuYecKknue ycTporucTBa u
NPaKTUYECKOE TPUMEHEHHUE: JTO3UMETP, Kamepa

Bunscona, sipepHslii peakTop, aroMHast 6om0a.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanne TpekoB YyacTHIl (10 TOTOBBIM poTorpadusim).

Pa3nen 8. JieMeHTHI aCTPOHOMMY U ACTPOPU3UKHU

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

Bup 38€31H0T0 HEOa. Co3BE3/11s, ApKUE 3BE3/IbI, IJIAHETHI, UX BUIUMOE JBHKCHUE.
CoJsiHeuHas cucTema.

Counne. CosiHeuHass akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE31. 3BE3AbL, UX
OCHOBHBIEC XAPAKTEPUCTUKU. JlnarpamMma «CIEeKTpadIbHbIN KJIACC — CBETUMOCTB).
3BE3/1bI TJIABHOW MOCJIE0BATEIIBHOCTH. 3ABUCUMOCTD «MACCa — CBETUMOCTBY JIJISI
3BE3]] IJIaBHOW MOCJIEN0BATENLHOCTH. BHyTpeHHee cTpoeHune 3B€311. COBpEMEHHBIE
MPEJICTABICHUS O MPOUCXOXKACHUU U 3BOMIONMU COJIHIA U 3BE3]1. DTaIbl )KU3HU
3BE3L.

Mnineunsiii [Tyts — Hamia ["anaktuka. [lonoxenue u npmxenue ConHua Bl alakTuke.
Tunel ramaktuk. Pagroranaktuky u kBazapsl. YEpHbIE AbIPBI B Ipax rajaKkTUK.
Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopus bonbsmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranakruka. Hepeménnasie mpoOiaemsl
aCTPOHOMHH.

Yuenuuecxue nabnooenus

HaOmronennst HeBOOPYKEHHBIM TJ1a30M C UCTIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH 1J1sI ONIpe/IeTICHUS MOJ0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31s CEeBEPHOIro MOJIYIIAPUS U IPKUE 3BE3/BI.

Hab6mtonenus B teneckon JIynsl, mianer, Mneunoro Ilytu.

O0o0maromniee NOBTOPEHNE

Ponb hu3nku 1 acCTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTHICCKOM, COIMAILHON 1
ATUYECKON chepax AesITEIHHOCTU YEIOBEKa, POJIh K MECTO (DU3UKU U aCTPOHOMUU B
COBPEMEHHOW Hay4YHOU KapTHUHE MUPa, POJib (Pr3ndecKkoi Teopuu B opMUpPOBaAaHUU
MPEICTABICHNUN O (PM3UYECKON KapTHHE MHUPA, MECTO (PM3MUECKON KapTUHBI MUPA B
0O0IIIeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIC.
Mesicnpeomemnvle cesa3u

N3yuenue kypca ¢puzuku 0a30Boro ypoBHs B 11 kiacce oCymecTBIsSeTCs ¢ Y4ETOM
coJiep KaTelIbHbIX MEXIPEIMETHBIX CBsI3el ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUH, Teorpaduu 1 TEXHOJIOTHH.

Meorcnpeomemuvle nousimusi, CBI3aHHbIE C U3YYEHUEM METO/I0B HAYYHOT'O MMO3HAHUS:
SBJICHHE, HAY4YHbIN (DAKT, TUIIOTE3a, (hU3NUecKas BeIMYMHa, 3aKOH, TEOpU,
HaO0JI0ICHHE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEITh, U3MEPEHUE.

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



BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB, IPOU3BOIHBIC
3JIEMEHTapHBIX (PYHKINN, TPU3HAKU OO0 TPEYTOIBHUKOB, ONPEICICHNUE TUIOIaIN
IUIOCKUX (PUTYp U 00BbEMa TeT.

Buonozus: snextpuyeckue sIBJICHUS B )KUBOM MPUPOJE, KojebaTeabHbIe IBUKCHUS B
YKABOW NMPUPOJE, ONITHYECKHUE SBJIECHUS B )KUBOW MPUPOJE, NEUCTBUE paIAaALU Ha
JKUBBIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAILINYECKAs CTPYKTYpa TBEPABIX TeE,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pEIIETKY, CHEKTPAJIbHBIM aHaIU3.
I'eocpaghus: MarHUTHBIE NTOJIIOCA 3EMIIH, 3aJI€)KU MarHUTHBIX PY[,(OTOCHEMKA
36MHOM ITOBEPXHOCTH, IPEICKA3aHUE 36MIIETPSICEHU.

Texnonozcus: TMHAN SJIEKTPOIIEpeaad, FEHEPATOP EPEMEHHOIO TOKA,
AJIEKTPOABUTATENb, UHAYKIMOHHAS 1I€Yb, pPaaap, paquonpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBYU-neub, MpOCKIIMOHHBIN anmnapar, BOJIOKOHHAs! ONITHKA,
CoOJIHEUHas OaTapes.



IINIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHUSA IHPOI'PAMMUBI 11O
OU3UKE HA YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro npenmera «dPu3rkay Ha YPOBHE CpelIHET0 00111ero o0pa3oBaHus
(6a30BEbIi1 YPOBEHB) TOJDKHO 00ECTICUUTh TOCTIKEHUE CIEAYIONTUX JTNIHOCTHBIX,
METapPeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI
JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro npeaMeTa « Du3nKa T0IKHbI
OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOACTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3UIIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM HEHHOCTSIM POCCUKMCKOTO OOIIECTBA, PACIIUPEHUE )KU3HEHHOTOOMBITA
Y OIIBITA IESITENBHOCTH B ITPOLIECCE PEANM3ALIMY OCHOBHBIX HAIIPABICHUN
BOCIIUTATENBHOUN NESATENBHOCTH, B TOM YUCJIE B YACTH:
rPaKAAHCKOI0 BOCTIMTAHUA:
¢ c(HOpMUPOBAHHOCTH FPAKIAHCKON MO3UIIMHA 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOLIECTBA;
® TMPUHSATHE TPAJAUIMOHHBIX  OOIIEUYETIOBEUYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;
® TOTOBHOCTb BECTH COBMECTHYIO AESATEIBHOCTh B MHTEpPECAX T'PAXKTAHCKOTO
OOILIECTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3alllH;
® yYMEHHE B3aMMOJICVCTBOBATh C COMATIbHBIMA HHCTUTYTAMU B COOTBETCTBHH CUX
GyHKIUSIME ¥ HA3HAYCHUEM;
® TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOU JIESITEIBHOCTH;
NATPHOTUYECKOT0 BOCIIUTAHUS:
e cpopMUPOBAHHOCTH POCCHICKON IpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;
® I[ICHHOCTHOE€ OTHOILIEHHE K TIOCYJapCTBEHHBIM CUMBOJAM, JIOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH,
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
¢ chOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMS;
CIIOCOOHOCTH OIIEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
® OpHUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIEe BAEATEIBHOCTH YUYEHOTO;
® 0CO3HaHHUE JIMYHOIO BKJIaJa B IOCTPOECHUE YCTOMUMBOTO OyayIIEero;
ICTETHYECKOI0 BOCIIUTAHUSA:
® DOCTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero GU3nYecKoil HayKe;
® TPyAOBOrO BOCIIUTAHUS:
® UHTEpec K pa3IuyHbIM chepam npodecCHOHATBHON ASSITENbHOCTH, B TOM YUCIIE
CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPIIaTh OCO3HAHHBII BHIOOP
Oymyme mpodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
(U3HKYM Ha IPOTSKCHUH BCCH JKU3HU;

IKOJIOIrHIE€CKOro BOClinTaHms .

c(hOpMHUPOBAHHOCTD AKOJIOTUYECKOM  KYJBTYpPbl, OCO3HAHUE
rJ100aJpHOroXapakTepa 3KOJIOTHYECKUX MPooeMm;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JCUCTBUM B OKPYXKAIOUIEH Cpe/ie HA OCHOBE
3HAHHUS LEJIE YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

pacimpeHue OIbITa JICATEIBbHOCTHU DKOJIOTHYECKOH
HaIPaBJICHHOCTH HAOCHOBE MMEIOIINXCS 3HAHUM 110 (DH3HUKE;

HEHHOCTH HAYYHOI'O NIO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHHUE LICHHOCTU HAY4YHOU eI TEIbHOCTH, TOTOBHOCTh B IIPOLIECCE
n3ydeHusi GU3UKHU OCYIIECTBIIATH TPOCKTHYIO U HCCIIEA0BATEIBCKYIO
JEATEeIIbHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/ibHBbIE YHHBeEpPCalbHbIEe yueOHbIe JeiicTBUsiba3oBble Jlornueckue
AeCTBUSA:

CaMOCTOATENFHO  (OPMYJIUPOBATH U aKTyaJIM3upoBaTh MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh e NEATEIbHOCTH, 3a1aBaTh IIapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,

BBISBJISITH  3aKOHOMEPHOCTU U IPOTUBOPEUYHS] B paCCMaTPUBAEMbIX
(bU3UYECKUX SIBJICHUSX;

pazpabarbiBaTh IUJIaH PEIICHHS MPOOJIEMBbI C YUYE€TOM aHaIU3a UMEIOIIUXCS
MaTEepUATBbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MTOCIIEICTBUMN JIESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITMIOJIHATE PabOTy B YCIOBUSAX PeaIbHOT0,BUPTYATHHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciaenoBarejabcKue JeCTBUA:
® BJAJCTh HAYYHOW TEPMHUHOJOTHEN, KIFOUEBBIMU MMOHATUSIMUA U METOAAMHU

bu3nUecKoil HayKH;

BJIa/ICTh HABBIKAMU Y4eOHO-MCCIEA0BATEIHCKON U MTPOSKTHOM IEATETHHOCTH B
005acTH PU3HKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a1a4 GU3NYECKOTO COACPIKAHU, TPUMEHEHHUIO Pa3InIHbIX
METOJIOB MO3HAHUS;

BJIA/IETh BUJAMH JIEATEIHHOCTH 110 MOJyUYE€HUIO HOBOTO 3HAHUSI, €T0
UHTEPIIPEeTALNU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUeOHBIX
CUTyalUsiX, B TOM YUCJIE IPU CO3JaHUU YUYE€OHBIX POEKTOB B 001aCTH (DU3UKHY;
BBISIBJISITh IPUYMHHO-CIICJCTBEHHBIE CBS3H U aKTyaJIM3UpOBaTh 3a4a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PEILIeHUs, HAXOANUTh apTyMEHTBHI JIJIsl 10Ka3aTelbCTBA
CBOMX YTBEPKICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;



aHAJIM3UPOBATh MOJYUYECHHBIE B X0OJI€ PEIICHHS 33a4H PE3YIbTaThl, KPUHTUYECKH
OLICHMBATh UX TOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX YCJIOBHSIX;
CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BaTEIbHOMN
JESTEIIbHOCTH, B TOM YHUCIIE IIPU U3YUYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX PEIMETHBIX 00JIACTEN; BBIIBUTATh
HOBBIE MJIEH, NIPEAJIaraTh OPUTMHAIIBHBIE TIOJIXO/Ibl U PEIICHNUS;CTaBUTh
Ipo0JIEMBI U 33J]a4H, AOIyCKAIOUIUE aJbTEPHATUBHBIEC PEILICHUS.

Pa6ora ¢ undpopmanumeii:

BJIaJICTh HaBBIKAMHM TOJy4YeHUs HH(POpMAITUU (PU3NIECKOTO COIePIKaHUS U3
HMCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIIATH MIOUCK, aHAIIN3,
CHUCTEMATHU3AIMIO U MHTEPIPETAIINI0 HHPOPMAITUHA PA3TNIHBIX BUIOB U (HOPM
MIPEICTABIICHHUS,

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITHH;

HCIIOJIB30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
B pEIIEHUHU KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3a/1a4 ¢
coOiroicHueM TpeOOBaHUM SPrOHOMHUKH, TEXHUKH 0€301MacCHOCTH, TUTUCHBI,
pecypcocOepeKeHus, TPABOBBIX U ATHIECKUX HOPM, HOpM HH(POPMAITMOHHOM
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJCPIKAHMS B PA3IMYHBIX (popMaTax ¢ yI4EToM
Ha3HaYCHUS WH(POpPMAIIUU 1 TIETICBOUW ayUTOPHH, BEIOUpAs ONTUMATBHYIO
dhopMy IIpeICTABIICHHUS U BU3yaTN3aIlUH.

KoMMyHUKATHBHBIEC YHUBEPCAJIbHbIC y4eOHbI€e 1eCTBHS:

OCYIIECTBIIAThH OOIIEHUE HA YPOKax (U3HKU U BO BHEYPOUHOM JIEATEITLHOCTH;
pacro3HaBaTh NPEANOCHUTKA KOHMIUKTHBIX CUTYAIMi U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCITOJIb30BAHUEM
A3BIKOBBIX CPECTB;

MOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON U UHAUBUTyaIbHOMN
paboTHI;

BBIOMPATH TEMATUKY W METOJIbI COBMECTHBIX IEUCTBHI C YIETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJIOT0 YJICHA KOJUIEKTUBA;

MPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U
KOOPJAMHHUPOBATH JCUCTBUA MO €€ TOCTUKEHUIO: COCTABJIATH IIaH JCUCTBUH,
pacnpenemnsaTh poiiu ¢ y4€TOM MHEHUH yU4aCTHUKOB, 0OCYKJaTh PE3YJIbTAThI
COBMECTHOM pabOTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIA/Ia M KAKJOTO yYaCTHUKA KOMAaHbl B OOIINN
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeaaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJEHU C MO3ULIMU HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISAThH MO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3JIMYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUITUATHBHBIM.



PerynsiTuBHbIC yHHBepcaabHbIe y4eOHbIe AeliCTBHUA
Camoopranusanms:
® CaMOCTOSITENIbHO OCYHIECTBISATh NO3HABATENbHYIO AEATENBHOCTh B 00JaCTH
(GU3UKY U aCTPOHOMUHU, BBISBISATH IPOOJIEMBI, CTABUTH U POPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;
® CAMOCTOSITENIBHO COCTABJIATH IJIAH PEUICHUS PACUETHBIX U KAYECTBEHHBIX 3a/1a4,
IJIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI ¢ yUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U NIPEANIOYTEHUIA;
® J1aBaTh OLICHKY HOBBIM CUTYAIUsIM;
® pacHIMPATH PaMKH Y4EOHOIO MPEAMETA HA OCHOBE JIMYHBIX NMPEAIOYTECHUN;
nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
® OTBETCTBEHHOCTb 3a PEIICHUE; OLICHUBATh IPUOOPETEHHBIN OIIBIT;
® crocoOcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 00JIaCTH (PU3UKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBI YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAILHbI HHTEIJIEKT:
e J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IESITENBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIIAM;
® BJAJIETh HABbIKAMH I103HABATEIBLHON PEIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB HOCHOBAHUN;
® UCIOJIb30BaTh MPUEMBI peIIEKCHH JJI1 OUEHKH CUTyallu, BbIOOpa BEPHOTO
peleHus;
® yMETh OLICHHWBATh PUCKM M CBOEBPEMEHHO NMPUHUMATH PELICHUS MO UX
CHIKEHHIO;
® [PUHUMATh MOTHBBI U @pTYMEHTHI APYTUX MPHU aHAIU3E PE3YyJIbTaTOB
NEATEIbHOCTH;
® [IpUHUMATH CeOsl, MOHMMAasi CBOM HEOCTATKU U JOCTOMHCTBA;
® [IpUHUMATh MOTHUBBI M ApTYMEHTHI APYTHUX MIPHU aHAIIU3€E PE3yIbTaTOB
NEATEIIbHOCTH;
e TIpU3HaBaTh CBOE MPaBO U MPaBO APYTUX HA OLIMOKH.
B npouecce 10CTHKEHUSA THYHOCTHBIX Pe3yJIbTATOB OCBOCHUS INPOIrPaMMBbI 110
(pu3uke 1151 ypOBHS cpeHero o0mero o0pa3zoBaHus y 00y4a0uuxcs
COBEPIICHCTBYETCH IMOUMOHAIbHBIN HHTEJJIEKT, MPeNnoJaralmmm
copMHUPOBAHHOCTD:
® CaMOCO3HaHUs, BKJIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSIHHE, BUJIETh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHON
cdepsl, OBITh YBEPEHHBIM B ce0¢€;
® CaMOpETryJMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATD
OTBETCTBEHHOCTH 3a CBOE MOBE/ICHNE, CIIOCOOHOCTh aJalTUPOBATHCS K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTbD, ObITh OTKPBITHIM
HOBOMY;
® BHYTPEHHEN MOTHMBALINH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTHXKEHUIO LIEJIH U
yCIexy, ONTUMHU3M, HHULIUATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXOMS U3 CBOUX
BO3MOKHOCTEH;



® HMIMATHUHU, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €0 MPU OCYIECTBIECHNUN OOILEHHUs, CIIOCOOHOCTH K
COYYBCTBHUIO U CONEPEKUBAHUIO;

® COLMAJbHBIX HABBIKOB, BKJIFOYAIOIINUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOLLIEHUSIC
JPYTUMH JIOAbMH, 3a00TUTHCSA, IPOSBIISATh HHTEPEC U pa3peliaTh KOH(IIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI
K xonny o0yuyenus B 10 ki1acce npeaMeTHble pe3yJbTaTbl HA 6230BOM YPOBHe
JOJIZKHBI OTPAKATH CPOPMUPOBAHHOCTD Y 00y4aIOIMXCH YMEHUH !
® JIEMOHCTPHUPOBATh HA MIPUMEPAX POJIb U MECTO (PU3UKHU B OPMUPOBAHUHU
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH;
® YUYUTHIBATh IPAHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3UUYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, HHEpIHaJIbHAsl CUCTEMA OTCUETa, a0COJIIOTHO TBEPOE
TEJI0, UACANBHBIN a3, MOJEIN CTPOCHHUS ra30B, KUAKOCTEN U TBEPIBIX TE,
TOUYEYHBIN AJIEKTPUUECKUM 3aps]l U pelieHuU GU3NYECKUX 3a/1ay;
® pacno3HaBaTh (U3UYECKUE SIBICHUS (MMPOLECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOCHHUS BELIECTBA U
AIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHUE, CBOOOTHOE MaICHHUE TN, IBMXKEHHUE M0 OKPYKHOCTH, MHEPLIMS,
B3aumojencTeue e, Auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHE
KUJKOCTENHU TBEPIBIX TEJl, U3BMEHEHUE 00bEMA Tl MPU HarpeBaHUU
(oxJ1aXk/1IeHNN ), TEIJIOBOEpaBHOBECHE, UCTIApPEHUE, KOHICHCAIHs, IIJIaBJICHHE,
KpUCTaJUIM3a1usl, KUIIEHHE,BIa)KHOCTh BO3/lyXa, IOBBIILICHNE JaBICHUS ra3a
IIPU €r0 HarPEBAHHUHU B 3aKPBITOM COCYJIE, CBSI3b MEXy ITapaMeTpaMu
COCTOSIHHA ra3a B H30MIPOLECCAX, JIEKTPU3ALMS TeJl, B3aUMOJICUCTBUE 3aps/I0B;
® ONUCHIBATh MEXAaHUYECKOE JIBXKEHHE, UCTIONB3Ys (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUla,
UMITYJIbC T€J1a, KHHETUYECKAas SHEPIHsl, MOTEHUAIbHAsl SHEPT U, MEXaHUYeCcKas
paboTta, MexaHUYecKass MOUTHOCTb; P ONMUCAHUU MTPaBUILHO TPAKTOBATH
(bu3NYECKU CMBICIT UCTIONIb3YyEMbIX BEIMUMH, UX 0003HAUEHUS U €IUHULIBI,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOILINE TAHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTUMU BETUYUHAMU;
® ONUCHIBaTh U3YUYCHHBIE TEIJIOBBIE CBOWCTBA TEJ U TEIUIOBBIE SBJICHUS,
UCIIOJIb3Ysl (PU3MUECKUE BEIMYMHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHsis
KMHETHYECKasi JHEPTUsl XaOTUYECKOTO IBUKEHUS MOJIEKYII,
CpeHEKBaJpaTUiHas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHHSS
sHEprus, padbora raza, K03 OUIMEHT MOJIE3HOTO AEHCTBUS TEIJIOBOTO
JBUTATEJIS; IPU ONTMCAHUU MTPaBUIIBHO TPAKTOBATH (PU3UYECKHUM CMBICT
UCIOJIb3YEMbIX BEJTMYMH, X 0003HAYEHUS U €IUHULIbI, HAXOAUTHh OPMYIIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMU BEJIMUMHAM;
® ONUCHIBaTh U3YUYCHHBIE FIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKUE
SIBJIEHUS (TPOLIECCHI), UCTIONB3YS (PUBNUECKUE BETMUUHBL: SICKTPUUECKUIN
3aps, JIEKTPUYECKOE 0JIE, HAITPSHKEHHOCTD IM0J1s1, MOTEHLUAN, Pa3HOCTh
MOTEHIUAJIOB; IPU OMMCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKHUI CMBICIT



UCIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYCHHUS U €AMHULIbI; YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIHMUUHY C IPYTUMU BEJIHMUNHAMU;
aHaAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SABJICHUS, HCTIONB3Ys (PU3NIEeCKHe
3aKOHBI U IPUHIIUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, 1, II u 111 3akoHbI
HproToHAa, 3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHUH, 3aKOH COXPaHEHUS
MMITYJIbCA, IPUHIIMI CYTIEPIO3ULIANA CHUJI, IPUHILIUI PABHOIIPABHUS
MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO
CTPOEHHUS BEILIECTBA, TA30BbIC 3aKOHBI, CBA3b CPEAHEN KUHETUYECKON SHEPTUN
TEIJIOBOTO JIBH>KEHHSI MOJIEKYJ ¢ a0COIIOTHOM TeMnepaTypoi, IEPBhIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiaa, 3akoH KynoHa,
IIPU 3TOM PA3JINYaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €F0 MATEMATHYECKOE
BBIPQKEHHE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) NPUMEHUMOCTH;

K xonny o0yuenusi B 11 kiacce npeaMeTHble pe3yJbTaThbl HA 0230BOM YPOBHE
TOJIKHBI 0TPaKaTh ¢hOPMUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHUIA:

OOBSICHATH OCHOBHBIC TIPUHIIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUIECKHUX
YCTPOMCTB; pa3anyath yCIOBHUS UX O€30M1aCHOT0 UCIIOIb30BaHMS B
MOBCEIHEBHOM JKU3HH;

BBITNIOJIHATH 3KCIEPUMEHTHI [0 UCCIEA0BAaHUIO (PU3NUECKUX SBICHUM U
MIPOIIECCOB C UCIMOJIB30BAHNEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPH 3TOM
dbopmynupoBaTh IpodIeMy/3aady U TUIOTE3y YYEOHOTO AKCIEPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH OIBIT U
bopMyIUpOBaThH BBIBOJIHI,

OCYIIECTBISATH MPSAMbIE U KOCBEHHBIE U3MEPEHUS PU3NIECKUX BETUIHH, TIPU
3TOM BbIOUpATh ONTUMAJIbHBIN CIOCO0 U3MEPEHUS U UCIIONIb30BATh NU3BECTHBIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU MEXY (PU3NYECKUMU BEIMUYUHAMMU C
UCTIOJIb30BaHUEM MPSIMBIX U3MEPEHUH, PU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCcHpOBaTh PE3yabTATHI MOJIYICHHON 3aBUCUMOCTH (DU3MYECKHUX BEJIMUMUH B
BUJIe TaOnuil U TpaduKOB, AeTaTh BBIBOABI IO PE3yIbTaTaM UCCIICIOBAHUS;
coOIOIaTh TpaBmiia OE30MaCHOTO TPY/ia IPH MPOBEICHUH HCCIETOBaHUN B
paMKax yueOHOro 3KCIepuMeHTa, y1eOHO-UCCIeI0BATEIbCKON U MPOEKTHON
JESITEIbHOCTH C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOTO
000pyI0BaHUS;

pemiath pacy€THbIE 3aJ]a41 C IBHO 33JaHHON (PU3UYECKON MOEIBIO, UCTIONB3YS
dusznyecKkre 3aKOHBI U IPUHIIMITBL, HA OCHOBE aHAIM3a yCIOBUS 3a1a91
BBIOMPATH (PU3NYECKYIO MOJIEIb, BHIACIATh (PU3MUECKUE BEJIMUMUHBI U (POPMYIIBI,
HEOOXOMMBIE AJIs € pelleHHs], TPOBOJAUTH PACUEThl U OIICHUBATH PEATbHOCTh
MOJTy4YEHHOTO 3HaUCHUS (PU3MUECKON BEIIMUUHBL,

penaTh KaueCTBEHHBIE 3a]]a4i: BEICTPAUBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
LENOYKY pacCykKJIeHUI C ONMOPOM Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCIOJIb30BaTh MPHU PEUICHUH YYeOHBIX 3a7]a4 COBPEMEHHBICTH(OPMAaLMOHHbIE
TEXHOJIOTUU [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAUUU
MpeACTaBlICHUs] Y4EOHOW U HAyYHO-TIOMYJISIPHOU MH(OpMaIUK, MOTy4YeHHON
U3PA3IMYHBIX HCTOYHUKOB, KpUTUUECKU aHATU3UPOBATh MOJTy4aeMyO
MH(OPMAIUIO; IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOESKHBIX



yu€HBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOILECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUSA MO (PU3UKE B TOBCETHEBHOM >KMU3HU IS
oOecrieueHus: 6€30MaCHOCTH MpU OOpalleHuU ¢ TPUOOPAMHU U TEXHUUYECKUMHU
YCTPOMCTBAMH, JIJIsl COXPAHEHUS 30POBbS U COOJIIOICHHSI HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYIKaIOIIEH Cpejie;

paboTaTh B IPYIINE C BHITOJTHEHUEM PA3IMUHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIBI, PALIMOHAIBHO PaCIpeiesTh 00S3aHHOCTH U
IJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsIX, aIEKBATHO
OLICHMBATh BKJIAJ Ka)KJOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE
paccMaTpuBaeMoM MPoOJIEMBL.

JEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (PU3KUKHU B (POPMHUPOBAHUU
COBPEMEHHOW Hay4YHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOMN TEXHUKH U
TE€XHOJIOTUM, B PAKTUYECKON NESTEIbHOCTH JIFOJEH, IETIOCTHOCTh U €IUHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATH TPAHUIIBI MPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX MOJCIICH:
TOYEYHBIN JICKTPUUYECKUI 3apsil, Ty4 CBETA, TOUCUHbI HCTOYHUK CBETA,
sJlepHasl MOJIeNIb aTOMa, HYKJIOHHAsl MOJEJIb aTOMHOTO SI7[pa NP PELICHUN
bu3nUecKux 3aaay;

pacno3HaBaTh (GU3NUECKUE SIBICHUS (ITPOIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB 2JIEKTPOIMHAMUKHN U KBAaHTOBOW (DU3UKU: DJIEKTPUIECKAs
IIPOBOJMMOCTb, TEINIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEVCTBUS TOKA,
B3aMMOJICHCTBUE MAarHUTOB, YIIEKTPOMATrHUTHAS UHIYKIIUS, IEHCTBUE
MarHUTHOTO TOJIsl HAa TPOBOJHUK C TOKOM U JABWKYIIANUCS 3apsij,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, TPSMOJIMHEMHOE PacpOCTpaHEHHUE
CBETa, OTPAXKEHUE, NpeOMIICHUE, MHTephepeHIUs, AUPPAKIUS U TOJISIpU3ALUSI
CBETa, nucrnepcus ceera, porosnekrpuueckuit apdext (pororddekr), cBeToBOE
JaBJIEHUE, BOZHUKHOBEHHE JIMHEWYATOr0 CIIEKTpa aToMa BOJIOPOa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJInOaKTUBHOCTb;

OMKCHIBATH U3yUYEHHBIE CBOMCTBA BEILIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE, TEKTPUUECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEX) U
AJIEKTPOMATHUTHBIC SIBJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUECKUE BETMYUHBI:
IIEKTPUYECKUH 3apsij, CHJIA TOKA, JIEKTPUUYECKOE HANIPSDKEHHE, SIIEKTPUIECKOE
COMPOTHUBJICHUE, PA3HOCTDH MOTEHITUAIOB, AIEKTPOABIKYIIIAs cuiia, paboTa
TOKa, MHAYKIMSI MarHUTHOTO ToJisA, cuia Amnepa, cuna Jlopenna,
WHIYKTUBHOCTb KaTYyIIKH, YHEPTHS AJIEKTPUUECKOTO U MArHUTHOTO MOJICH,
NEPHUO/JI U YacTOTa KojeOaHuil B Koye0aTeIbHOM KOHTYpE, 3apsij U CUJla TOKa B
Ipoliecce rapMOHUYECKHUX 3JIEKTPOMArHUTHBIX Kojie0aHuM, (OKyCHOE
pacCTOsTHUE M ONTUYECKAs CHJIA JIMH3bI, IPU OMUCAHUU NIPABUIIBHO TPAKTOBATH
(bu3MYECKUI CMBICIT UCIIOJIB3YEMbIX BETUYMH, X 0003HAUEHHUS U €IUHULIBI,
yKa3bIBaTh (POPMYIIbl, CBA3BIBAIOIIME JaHHYIO (PU3HUECKYIO BEIUUYHHY C
JIPYTUMU BETUINHAMMU;

OMUCHIBATh U3yUYEHHBIC KBAHTOBBIE SIBJICHUS U TIPOLIECCHI, UCIOJIb3YsI
bu3NYecKue BETUYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI U
4acToTa CBETa, YHEPTHUS U UMITYJIbC (DOTOHA, IEPUOJ MOJTypacaa, SHEPTUs
CBSI3M aTOMHBIX sI/Iep, IPHU OMKMCAHUU MPABUIILHO TPAKTOBATH (PU3HUECKHI



CMBICJI UCTIOJIb3yE€MbIX BETUYHH, UX 0003HAYEHUS U €IMHUIIBI, YKA3bIBATh
(dbopMyIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUUUHY C IPYTUMU
BEJIMYMHAMU, BBIUUCIATH 3HAYEHHE (PU3NYECKON BETUUHHBIL;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SBICHUS, UCTIONb3Ys (DU3MUECKHE
3aKOHBI U TPUHIMUIBL: 3aKOH OMa, 3aKOHBI IIOCJIEI0BATEIBHOTO U
apajuIeIbHOTO COEAMHEHUS TPOBOJHUKOB, 3aK0H J[xoyns—JleHua, 3akon
3JIEKTPOMAarHUTHOW MHAYKIIMH, 3aKOH IPSIMOJIMHEWNHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI ITPEJIOMIICHUS CBETA, YPAaBHEHHE
OliHmTeHa U1 poTodddexTa, 3aKOH COXpaHEHUS SFHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUSAIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUS
MacCOBOT'0O YHCIIa, HOCTyNaTsl bopa, 3aKOH pajiMOaKTUBHOTO paciaja, Ipu 3TOM
pasinyaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €T0 MATEMAaTHUYECKOE
BBIPQKEHHE U YCIOBHS (TpaHUIIbl, 00J1aCTH) NPUMEHUMOCTH;

ONPEIENATh HAPABICHUE BEKTOPAa MHAYKIIMM MarHUTHOTO TOJISl IPOBOJHUKAC
TOKOM, CcuIbl AMriepa u cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh U300pakeHNE, CO3AaBAEMOE TUIOCKUM 3€pKajiOM, TOHKOU
JIMH301;

K xonny o0yuenusi B 12 kiacce npeaMeTHble pe3yJbTaThl HA 6230BOM YPOBHeE
TOJIKHBI 0TPaKaTh ¢(hOPMHUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHUIA:

BBINIOJIHATH 3KCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBJICHUN U
MIPOLIECCOB C UCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUM: TIPU ITOM
dbopmynupoBaTh IpodaeMy/3aady U TUIOTE3y YYEOHOTO AKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY U3 MPEJIOAKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U
(dbopMyIMpoBaTh BHIBOJBI;

OCYILECTBISATh NPSMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BETUUHH, IPU
HTOM BbIOUpATh ONTUMAJIbHBIN CI0CO0 U3MEPEHUS U UCIIOJIb30BATh N3BECTHBIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH C UCIOJIb30BAHUEM MPSIMBIX
W3MEPEHUI: P 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIy4YeHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJIE TAOJIUI U TPAPUKOB,
JieaTh BBIBOJIBI 0 PE3YJIbTaTaM MCCIIEOBAHUS;

co0Jr01aTh MpaBuiia 6€30MacHOT0 TPy/1a MPU MPOBEICHUH HCCIEI0BaHUHN B
paMKax yueOHOro 3KCIepuMEeHTa, yueOHO-NCCIeI0BATEIbCKON U MPOEKTHON
JESITEIbHOCTH C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOTO
000py10BaHUS;

peuaTh pacu€THbIe 3a7a4u C SBHO 33J1aHHON (PU3NYECKON MOJIENbIO, UCTIONb3YS
(dbu3nYecKue 3aKOHbI U IPUHITUIIBI, HA OCHOBE aHaJIM3a yCIIOBUS 3aa4u
BBIOMPATH (PU3NYECKYIO MOJIEIb, BHIACIATh PU3MUECKUE BEJIMUMUHBI U (POPMYIIBI,
HEOOXOMMbIE AJis €€ pelIeHHs], IPOBOJUTH PAacU€Thl U OLICHUBATh PEAIbHOCTD
MOJy4YEHHOTO 3HaUCHUS (PU3HUECKON BEIUYUHBL;

pemaTh KaYeCTBEHHBIE 3aJa41: BICTPAUBATh JJOTUYECKHA HETPOTHUBOPEUUBYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HA U3YUYECHHBIE 3AKOHBI, 3aKOHOMEPHOCTH U
(uznuecKue sBICHMS;

UCIIOJIb30BaTh OpU peuleHHMH  Y4YeOHbIX  3a]a4 COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTUU AJI OMCKA, CTPYKTYPUPOBAHUS,
MHTEPIPETALNNUN NIPEJICTABICHHs Y4€OHOM U HAyYHO-TIOMYJISIPHON



uHbOpMaInK, MOTYYCHHON H3Pa3IMYHBIX HICTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALINIO;00BSCHITh MPHUHILIUIIBI  JEHCTBUS
MalluH, NpUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inyaTh YCIOBUS HX
0€30MacHOr0 UCIOJIb30BaHUS B IOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIA1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00OBACHEHNE IPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKNUE 3HAHUS 110 (PU3UKE B TOBCETHEBHON JKU3HM JUIS
oOecrnieueHns 6€30MacCHOCTH MPH OOpaLICHUH ¢ TPUOOPaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, I COXPAHEHUSI 3I0POBbS U COONIOACHUS HOPM
HKOJIOTHYECKOTO MMOBEJEHUS B OKPYKAIOIIEH CPELE;

paboTaTh B rPYIIE C BHITOJIHEHUEM PA3IMYHbBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IrPYIIIbL, PALIMOHAIBHO PaCIpenesaTh 005S3aHHOCTH U
IUIAHUPOBATH JEATEIbHOCTh B HECTAHIAPTHBIX CUTYALUAX, aJ€KBATHO
OLICHMBATh BKJIAJl KaKJOT0 U3 YYACTHUKOB I'PYIIIBI B PELICHUE
paccMaTpuBaeMoil mpoOJIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHME

10 kaace
Kosun4yecTBo 4acoB

.N;_) HanmeHoBaHMe pa3/ie/ioB U Beero Aymatops | Ha Kontposs | JlaGoparo DJIEKTPOHHbBIE

n TeM IpOrpaMMet bIX CaAMOCTOAITEJILHO | HBbIE pHbIE (ungposeie)

n o0pa3oBaTte/ibHbIE

e u3y4yeHue padoThI padoThI pecypeb
Paznen 1. ®UBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 | ®u3uka u METOIBI 2 2 - - bu6auoreka 1JOK:
HAay4YHOT'O NO3HAHUS https://lesson.acade

my-
content.myschool.ed
u.ru/03/10

Hroro no pazneiny 2 2 - - -

Pasznen 2. MEXAHUKA

2.1 | Kunemaruka 5 5 - Bu6nuoreka [IOK
https://lesson.academy
content.myschool.edu.
ru/03/10

2.2 | lunamMuka 7 7 - Bubnnoreka
LOK:https://lesson.a
cademy-
content.myschool.ed
u.ru/03/10

2.3 | 3aKOHBI COXpaHEHUS B 6 6 = 1 Bubnnorexa

MEXAHUKE L[(gK:https://lesson.a

cademy-

content.myschool.ed
u.ru/03/10




Hroro no pazaeny 18 18 - 1 1

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA

3.1 | OcHOBBI MOJIEKYISIPHO- 9 9 - 1 bubnnorexa

KMHETHIECKOH TEOpHHI LIOK:https://lesson.a

cademy-
content.myschool.ed
u.ru/03/10

3.2 | OCHOBBI TEPMOJUHAMHUKU | D 5 - BuGnmrorexa
LOK:https://lesson.a
cademy-
content.myschool.ed
u.ru/03/10

Wroro no pazaery 14 14 - 0 1

OBIIEE KOJIMYECTBO 34 34 - 1 2

YACOB IIO ITPOTPAMME

11 kiaace

Paznen 1. MOJIEKYJIAPHAA ®U3UKA U TEPMOJANHAMMUKA (npoao/rkeHue)

11 | OcHOBBI TEPMOAMHAMHUKHU 5 5 - - - bu6nuoreka 1OK:
(mpooKEHHE) https://lesson.acade
my-
content.myschool.ed
u.ru/03/11
12 | ArperaTtHbie COCTOSIHUS ) ) - 1 - Bubsmnoreka
BemecTsa. Da3oBble H(gKihttPSI//leSSOH-a
cademy-
TEpEXOaeT content.myschool.ed
u.ru/03/11
Htoro no pazneny 10 10 - 1 -

Paznen 2. DJIEKTPOAUHAMUKA




21 | DnexTpocTaTuka 10 10 bubnuorexa
LIOK:https://lesson.a
cademy-
content.myschool.ed
u.ru/03/11

22 | IlocTosSTHHBINM 12 12 bubnnoreka

SIIEKTpUYECKUii TOK. TOKK B H%)KihttpSI//leSSOH-a
cademy-
a3JIMYHBIX Cpeaax
P pea content.myschool.ed
u.ru/03/11
23 | MarauTHoe moJe. 11 11 Bbubnunorexa
DIeKTpPOMAarHUTHAS HgKihttpSi//leSSOH-a
cademy-
UHIYKIUS
AYRK content.myschool.ed
u.ru/03/11

Hroro no pazneiny 33 33

Paznen 2. KOJIEBAHUS U BOJIHBI

2.1 | Mexanunyeckue u 9 9 bubnuoreka

SIIEKTPOMATHUTHBIE LOK:https://lesson.a

KoJIeOaHUsI cademy-
content.myschool.ed
u.ru/03/11

2.2 | Mexannueckue u 6 6 bubnuoreka

5JIEKTPOMATHUTHBIE BOJTHBI LOK:https://lesson.a
cademy-
content.myschool.ed
u.ru/03/11

2.3 | OnTuka 10 10 bubnuoTeka

LOK:https://lesson.a
cademy-
content.myschool.ed
u.ru/03/11




Htoro no pazneny 25 25 - 1 4

OBILIEE KOJIMYECTBO 68 68 - 4 10

YACOB I10 ITPOI'PAMME

12 kaacce
Pasgea 1. OCHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
11 |OcHOBBI cIEIHAIBLHOMI 4 4 - - Bubanoreka
TEOPHH OTHOCHTEIBHOCTH En?jf:h“p&/ lesson.acad

content.myschool.edu.ru
/03/11

Hroro no pazaeny 4 4 - - -

Paznen 2. KBAHTOBASI ®U3UKA

21 | DIeMeHTHI KBAHTOBOM 6 6 - 1 - bubnuoreka

OIITUKH HOK:https://lesson.a

cademy-
content.myschool.ed
u.ru/03/11

22 | CtpoeHue aToma 4 4 - - - Bu6samoreka [TOK:
https://lesson.acade
my-
content.myschool.ed
u.ru/03/11

23 | ATomMHOE S1pO 5 5 - 1 - Bubnnoreka LOK:
https://lesson.acade
my-
content.myschool.ed
u.ru/03/11

Hroro no pazneny 15 15 - 2 -

Paznen 3. QJIEMEHTbBI ACTPOHOMUU U ACTPOPUIUKU




31 | Onementsl actponomun U | 10 10 Bu6nunoreka [JOK:
acTpo(QU3NKH rgttps:/llesson.acade
y_
content.myschool.ed
u.ru/03/11
Hroro no pazaeny 10 10

Pa3znen 4. OBOBIIAIOIIEE IIOBTOPEHUE

41 | O6o6matroree MOBTOPEHUE | O 5 Bu6nuoreka [JOK:
https://lesson.acade
my-
content.myschool.ed
u.ru/03/11

Hroro no pazneny 3) 3)

OBIIEE KOJIMYECTBO 34 34

YACOB II0 [TPOI PAMME




INOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

Tema ypoka

Jlara
U3y4YeHHs

JJIeKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTe/ibHbIE PecypChl

dusuka — Hayka o npupojie. Hayunrsie MeToabl MO3HAHUS OKPYKAIOIIETO MUpa bubnunoreka [JOK
1 https://m.edsoo.ru/ff0c32e2
Poinb n MmecTo puzuku B GopMUpOBaHUU COBPEMEHHON Hay4YHOH KapTHHBI MUPA, B bubnuoreka [JOK
2  |IpPaKTUYECKOU JACSITEIbHOCTH JOICH https://m.edsoo.ru/ff0c33e6
Mexannueckoe asukeHrue. OTHOCUTEIBHOCTh MEXaHUUECKOro 1BwkeHus. [lepemerenue, bubnuoreka [IOK
CKOPOCTb, YCKOPCHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpPHOE NPAMONMHENHOE JBUXCHUE bubnuoreka [IOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JIBUKEHHUE bubnuoreka [IOK
https://m.edsoo.ru/ff0c372e
6 CBoOoaHOE majieHne. Y CKOpeHHeCBOOOTHOTO TTaACHHUS bubnuoreka IJOK
https://m.edsoo.ru/ff0c39cc
KpusBonuHeitHoe nBr>xeHue. /[BrkeHrne MaTepuanbHOW TOYKH I10 OKPYKHOCTH bubnuoreka [IOK
7 https://m.edsoo.ru/ff0c3ada
8 ITpunuun orHocurensHocTH [anmmies. MHepuuanbHbie cucTeMsl oTcyeTa.llepBblii 3aK0H bubnuoreka [IOK
Herorona
9 Macca tena. Cuna. [Ipuanun cynepnosunuu cuil. Bropoit 3akoH HeroToHa s bubnuoreka [IOK
MaTepHATbHON TOUYKH https://m.edsoo.ru/ff0c3be8
10 | Tpetwuii 3akoH HproTOHA JUIsIMaTepUaIbHBIX TOUEK bubnuoreka [IOK
https://m.edsoo.ru/ff0c3be8
11 | 3akon BcemupHoro tsarotenus. Cunatspkectd. [lepBast kocMHUecKast CKOPOCTh bubnuoreka [JOK
https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Becrena bubnuoreka [JOK
https://m.edsoo.ru/ff0c3el8
13 | Cuna tpenus. Koapduuuent tpenns. Cuna conpoTHBIECHUS MTPH JBIXKEHUH TeJIa B dKUJIKOCTH bubnuoreka [JOK

WUJIN ra3c

https://m.edsoo.ru/ff0c3f76



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/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14 | IlocTynaTenbHOE M BpallATEIbHOE JBUKEHHE a0COIOTHO TBEPAOIO Tena. MOMEHT CUIIBL. Bbubnuoreka [HOK
[Tneyo cumbl. Y CI0BUS paBHOBECHS TBEPAOTO TEJIa https://m.edsoo.ru/ff0c41a6
15 | MMnynbsc MaTeprualibHON TOYKH, CUCTEMBI MaTEpUANIBHBIX TOUEK. IMITynbC CHIIbI. 3aKOH Bbubnuoreka [HOK
COXpaHCHHs UMITYyJIbca. PeakTHBHOE IBUKEHUE https://m.edsoo.ru/ff0c43d6
16 | PaGoTa u MomIHOCTh CHIIbl. KuHeTHueCcKasi sHeprusi MaTepuaabHORTOUYKH. Teopema 06 Bbubnuoreka [HOK
M3MCHEHUH KUHETHYECKON SHEPT U https://m.edsoo.ru/ff0c4502
17 | IlorenumanbHas sHeprus. IloTeHnmanpHas sHEprus ynpyroaeopMUpOBaHHOMN NPYKUHBI. Bbubnuoreka [HOK
[ToTeHumanbpHas SHEPTUs TEJa BOJIU3H MOBEPXHOCTH 3€MIIH https://m.edsoo.ru/ff0c4502
18 | IMoTeHIMATBHBIC U HEMOTCHIUATBHBICCHITBI. CBsI3b PA0OTHI HEMTOTSHITUAILHBIX CUII C bubnunoreka [JOK
W3MEHECHUEMMEXaHUYECKOM SHEPT MU CUCTEMBI TeJ1.3aKOH COXPaHCHHSI MEXaHUYECKON https://m.edsoo.ru/ff0c478c
SHEPTUU
JladbopatopHasi padora 1
19 | «MccaenoBaHue CBSI3M PaGoOThHI CHJIbI CH3MEHEHHEM MeXaHUYeCKOil FJHePruu Tejia Ha
npuMepe pacTsKeHusl pe3HHOBOI0 KIyTa»
KonTpoabnas padora 1 nmo teme
20 | «Kunemaruka. /lunamMuka. 3aKOHBICOXPAHEHUS B MEXAHUKE)
OcCHOBHBIE MOJOXEHUS MOJEKYJISIPHO- bubnuoreka [IOK
21 | xuHeTH4eckoi Teopuu. bpoyHoBckoenBmxkenue. Auddysus https://m.edsoo.ru/ffOc4dc2
XapakTep ABUKECHUS U B3aUMOJCUCTBHUS YAaCTHIL BeuecTBa. Moaenn CTpOSHUs ra3oB, bubnuoreka [JOK
22 |xuakocTen https://m.edsoo.ru/ff0c8a8a
U TBEPABIX TeEIl
23 | Macca monekyn. KonndectBo BemectBa. [loctosHHas ABoraapo bub6nuoreka [IOK
https://m.edsoo.ru/ff0c8a8a
24 | TemnoBoe paBHOBecue. Temmepatypa u e€ usmepenue. lllkana Temnepatypllenscust bub6nuoreka [IOK
https://m.edsoo.ru/ff0c8a8a
25 | Upeansusiii a3 B MKT. OcHoBHOeypaBHeHHe MKT bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIieparypa Kak MepacpelHeil KHHeTUUYEeCKOM SHEPTUH JBHKEHUS MOJICKYI. bu6muoreka [IOK
26 |YpaBHenue MenneneeBa-Knaneiipona https://m.edsoo.ru/ff0c511e
27 | 3akoH JlanpToHa. 'a30BBIC 3aKOHBI bubnunoreka [JOK

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c478c
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

28

JIaﬁopaTopHaﬂ paﬁoTa 2 «HUccnenoBanue 3aBHCHMOCTH MEXKIY HapaMeTpamMu
COCTOSHHUAPAZPECIKECHHOT'0 ra3a

29 | N3onporueccsl B HAcaIbHOM ra3e u uXrpapuyeckoe nmpeacTaBicHue Bbubnuoreka [HOK
https://m.edsoo.ru/ff0c570e
30 | BayTpeHHsisi sHEpPTrHUsl TEPMOJAMHAMUYECKON CHCTEMBI M CIIOCOOBI €€ M3MEHEHUS. Bbubnuoreka [HOK
KonnyecTBOTEIIIOTH M paboTa. BHYTpeHHSIs SHEPrHsE OAHOATOMHOIO HICaIbHOIO rasa https://m.edsoo.ru/ff0c5952
31 | Buasl Temionepenayn Bbubnuoreka [HOK
https://m.edsoo.ru/ff0c5¢c36
Y nenbHas TeNI0EMKOCTh BenecTBa. KomnmyecTBO TEmoThl MU TEMIoNEpeaaye. bu6mmoreka [IOK
32 | AmuabaTHBIN TIpoIEce https://m.edsoo.ru/ff0c5c36
33 | IlepBblii 3aKOH TEPMOJIMHAMHUKH ¥ €TOTIPUMEHEHHE K U30MPOIIECCaM bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc
34 | HeoOpaTtuMoCTh MpOIECCOB BIIpHpoie. BTopoii 3akoH bu6mmoreka [IOK
TEPMOJIUHAMHUKHI https://m.edsoo.ru/ff0c6230
11 KJIACC
Ne | Tema ypoka Hara JJIeKTPpOHHBIe NH(POBbIE
n/n u3yveHusi | oppazoBaresibHbIE peCypChl
1 [Tpunuun nevicrBus u KI1/ teryoBoiiMainHbl bubnuoreka IJOK
https://m.edsoo.ru/ff0c600a
2 ukn Kapuo u ero KIT[{ bubnuoreka [JOK
https://m.edsoo.ru/ffOc8a8a
3 DKoJoru4eckue npoOIeMbITeIIOIHEPTETUKHI bub6nuoreka [IOK
https://m.edsoo.ru/ffOc8a8a
4 | Pemenue 3ana4d no teme «MonekynspHasiduzrka. OCHOBBI TEPMOIUHAMUKI) bub6mumoreka [IOK
https://m.edsoo.ru/ff0c6938
5 [Tapoo6pazoBanue u koHaeHcanus. MicmapeHue u KureHue bubnuoreka [JOK
https://m.edsoo.ru/ff0c63b6
6 AOcomoTHas 1 OTHOCHTENbHAsS BIAKHOCTH BO3yXxa. HackleHHbIH TTap bu6muoreka [IOK
https://m.edsoo.ru/ff0c64d8
7 Teépnoe Teno. Kpucrannuueckre namop@Heie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB. bu6muoreka [IOK

Kunkue kpucramuisl. CoBpeMeHHbIE MaTepuabl

https://m.edsoo.ru/ff0c65f0



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
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

IInaBnaenue u KpucCTallIn3alus. VaenpHas TeIUioTa HJIaBHeHI/ISI.CY6JII/IMaLII/I$I

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c6708

9 KontpouabHasi pa6ota no teme 1 «MoJieky/sipaas ¢puznka. OCHOBBITEPMOIMHAMHKI
10 | YpaBHeHue TemioBoro 6anaHca bubnuoreka [JOK
https://m.edso0.ru/ff0c6820
11 | Dnektpuzamus Tei. DINEKTPUIECKU 3apsi. /[Ba BUaa dJEKTPUUYECKUX 3apsiioB bubnunoreka [JOK
https://m.edsoo.ru/ff0c6bcc
12 | IIpoBOAHUKHU, TUIIEKTPUKH U TTOJTYITPOBOJIHUKH. 3aKOH COXPAHECHHSI JIEKTPUUECKOTO bubnunoreka [JOK
3apsiia https://m.edsoo.ru/ff0c6bcc
13 | B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouedHbIN 3IEKTpUUYECKUN 3apsi bubnuoreka IJOK
https://m.edsoo.ru/ffOc6ce4
14 | Hampsok€HHOCTB 3IeKTprUecKoronoss. [IpuHuun cyneprno3uium 3IeKTPUIECKUX MOJIEH. bu6nuoreka LIOK
JIuHuM HanPsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
15 | PaGora cui anekTpocrarnueckoromnoss. [loreHnuan. Pa3HocTs mMOTEHITMAIOB bubnuoreka IJOK
https://m.edsoo.ru/ff0c6f00
16 | [IpoBOAHUKH U AUIAEKTPUKH BIIEKTPOCTATUUECKOM TOJIE. bubnuoreka [IOK
JludnexTpudeckas MPOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
17 | Dnexrpoémkocth. Kongencarop bubnuoreka [IOK
https://m.edsoo.ru/ff0c7126
18 | DneKTpOoEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEprus 3apsHKeHHOTOKOHAEHCATOpa bubnuoreka [IOK
https://m.edsoo.ru/ff0c72c0
19 | JladopaTopHas padora 1 "U3MepeHne31eKTPOEMKOCTH KOHAeHcaTopa'
20 | [TpuHIMNO AEWCTBUS U TPUMEHEHHEKOHICHCATOPOB, KOMMPOBAILHOTOAIIIapaTa, CTPYHHOTO bubnuoreka [IOK
MpUHTEpa. DIEKTPOCTaTHUYECKAs 3alUTa. 3a3eMJICHUE DJIEKTPOIPUOOPOB https://m.edsoo.ru/ff0c8a8a
21 | DIeKTpUYECKHI TOK, YCIIOBHUS ero cyniecTBoBanus. [locTtossHHBI Tok. CHita TOKa. bubnuoreka LIOK
Hanpspoxkenue. Conporusnenue. 3akoH Oma Ji1s ydacTKa Henu https://m.edsoo.ru/ff0c8a8a
22 | TlocnemoBaTenbHOE, MapAIICIbHOE,CMEIIIAHHOE COSTMHEHUE IPOBOTHUKOB. bubnmoreka IJOK
JlaGopaTopHasi pa6ora 2 «/3yyeHue CMEIAHHOI0 COeIMHEHUAPE3UCTOPOB» https://m.edsoo.ru/ff0c74f0
23 | PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTOTOKA. 3akoH JIkoyis-JIleHna bubnunoreka [[OK

https://m.edsoo.ru/ff0c7838
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24

3akoH Oma aJ1st HOJTHOM (3aMKHYTOM )3JieKTprudeckoi 1enu. KopoTkoe 3amMmbIikaHue.
JladbopatopHasi padora 3 «U3mepenne I]C UCTOYHMKA TOKA U €r0 BHYTPEHHEr 0
CONMPOTUBJIEHUSD)

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOc7ae0

25 | DieKTpoHHAs TPOBOJUMOCTH TBEPIBIXMETAIUIOB. 3aBUCUMOCTDH COMIPOTHUBIICHHSI METAJIOB bubnuoreka [JOK
oT Temriepatypbl. CBEpXIPOBOIUMOCTh https://m.edsoo.ru/ff0c8a8a
26 | DnekTpuueckuii TOK B BakyyMme.CBONCTBA 3JIEKTPOHHBIX ITYYKOB bubnunoreka [JOK
https://m.edsoo.ru/ff0c8a8a
27 | IloaynpoBOAHHUKH, UX COOCTBEHHAs U MpPUMeECHasi MpoBOAUMOCTh. CBoOMcTBa p—N- bubnuoreka
nepexona. [l oaynpoBOAHUKOBBIC TPUOOPHI I[HOKhttps://m.edsoo.ru/ff0c84
ae
28 | DIIEKTpUYECKHI TOK B paCTBOPAX MPACIUIaBax dJIEKTPOIUTOB. DIEKTPOIUTHYECKAS bubmmoreka [JOK
JIUCCOLIMAINSA. DICKTPOIIN3 https://m.edsoo.ru/ff0c82ba
29 | DIeKTpUYECKU TOK B ra3ax. bu6mmoreka [IOK
CaMOCTOSITEIBHBIN U HECAMOCTOSTENBHBIN pa3psia. MoHUS. https://m.edsoo.ru/ff0c84ae
[Ina3ma.
30 | DnexTpuyeckue MpuOOPHI U YCTPOMCTBA U UX MpaKkTUYeckoenpuMenenue. IlpaBuna bu6nuoreka LIOK

TEXHUKHA O0E€30MMaCHOCTH

https://m.edsoo.ru/ff0c86fc

31 | KourpouabHasi padoTa 2 no reme
«Aaexrpocratuka. IlocrosiHHbI dy1ekTpUUeckuii TOK. TOKH Bpa3jIMYHBIX cpexax»
32 | O6obmaromuii ypok mo teme « INeKTPOAMHAMUKAY bub6nuoreka [IOK

https://m.edsoo.ru/ff0c88be
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33 | ITocTosiHHBIC MAarHUThI U X B3aUMOJCHCTBHE. MarHUTHOE II0JIC. bubnuoreka [JOK
BekTop MarHuTHOM HHAYKIUHA. JIMHUM MarHUTHOW HHIYKIIHH https://m.edsoo.ru/ff0c9778

34 | MarauTHOe moJsie MPOBOJHUKA CTOKOM. OmbIT DpcTena. bubnuoreka [IOK
B3anMoeiicTBre MTPOBOJIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

35 | JIabopaTopHasi padora 4 «M3y4yeHne MATHUTHOIO MOJISI KATYIIKH C TOKOM)

36 | JlelicTBHE MarHUTHOTO TIOJIS HA MMPOBOJHMUK ¢ TokoMm. Cuiia Amriepa. bubnunoreka [JOK

JlaboparopHas padora 5 «UccienoBanue 1elicCTBUA MOCTOSIHHOTO MATHUTA HA PAMKY
€ TOKOM)

https://m.edsoo.ru/ff0c9ac0

37 | JeiicTBHE MarHUTHOTO MOJIS HA ABWKYIIYIOCS 3apspkeHHYyIo yacTtuily.Cuna Jlopenna. Pabora bubnuoteka [JOK
cuiel Jlopenia https://m.edsoo.ru/ff0c9df4
38 | DnekrpomarauTHas wHAYKIOUA. [loTokBekTOpa MarauTHON MHAYKIUA. DJ1C WHIyKIHAH. bubnuoteka [JOK

3akoH 3neKTpoMarHuTHoUMHAykInu dapanes

https://m.edsoo.ru/ff0c8a8a

39 | JIaGopaTopHasi padora 6 «MccienoBanue siBJIeHUs!
3J1eKTPOMATHUTHOH WHAYKIHH»
40 | UanyktuBHOCTD. SIBienne camonHaykiuu. DJ(C caMOMHTyKIIHH.
DHeprusi MarHUTHOI'O MOJI KATYIIKHU C TOKOM. DJIEKTPOMAarHUTHOE I10J1e bubnmorexa [{TOK
https.//m.edsoo.ru/ff0ca600
41 | TexHUYECKHE YCTPONUCTBA U UX IPUMEHEHHE: TOCTOSIHHbIE MAarHUTBI, 2JIEKTPOMArHUTHI,
AIIEKTPOABHUTATEIh,yCKOPUTEIH AIEMEHTAPHBIX YaCTHUII, WHIyKIIHOHHAS I1€Yb
42 | OGo6maronuit ypok «MarauTHoe nose. JJIeKTPOMarHUTHAs UHIYKIHS bu6nmorexa [HOK
https.//m.edsoo.ru/ffOcab82
43 | KonTpoabHasi padoTa 3 1o Teme
«MarHuTHoe nmoJie. JJeKTPOMArHUTHAA MHIAYKIHSD)
44 | CBobOo1HBIE MexaHnuecKkue Konebanus. ['apmonndeckuekonebanus. Y paBHeHHE

TapMOHHYECKUX KOJEOaHMI.
[IpeBpaiienue sHEprun

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

45 | JlaGopaTopHas padora 7 «HccienoBanue 3aBHCHUMOCTH
Meproa MaJIbIX KOJIe0aHUH rpy3a HAHUTH OT JIJIMHBI HUTH U MacChI Ipy3a»
46 | KonmebarenbHblil KOHTYp. CBOOOIHBICAIEKTPOMATrHUTHBIC KOJICOAHHS B HJICATBHOM bubnunoreka [{JOK

KOJIe0aTEIbHOM KOHTYpE. AHAIOTHS MEXKIYy MEXaHUYECKHUMH U 3JIEKTPOMArHUTHBIMHU
KOJIEOAHUSAMHU

https://m.edsoo.ru/ff0ch820
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47 | ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJ1€AJIBHOM bubnuoreka LIOK
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4

48 | TlpeacraBieHue 0 3aTyXawIIUXKOJIeOaHUIX. BRIHYKICHHBIS bubnuoteka LJOK
MexaHn4deckue kojiebanus. Pe3onanc. BeIHyKIeHHBIC 3JIEKTPOMAarHUTHBIEKOJICOaHHS https://m.edsoo.ru/ffOcbb86

49 | ITepemennslii Tok. CHHYCOMAQIBHBIMIIEPEMEHHBIA TOK. MOIITHOCTh IEPEMEHHOTO TOKA. bubnuoreka [IOK
AMIUTATYIHOE ¥ JICHCTBYIOIIEE 3HAYCHHUE CHIIBI TOKA U HAMPSHKEHUS https://m.edsoo.ru/ffOcbd34

50 | Tparcdopmarop. [IpousBoacTBo,Iepeava u morpedIeHue bu6mumoreka [IOK
SJICKTPUYECKOM SHEPTHH https://m.edsoo.ru/ff0dOafa

51 | YcTpoicTBO M MPaKTUYECKOE MPUMEHEHUE IEKTPUUECKOT0 3BOHKA, FTeHEpaTOpa bubnuoteka [JOK
[IEPEMEHHOI0 TOKa, JIMHHH dJIEKTporepeaay https://m.edsoo.ru/ffOcc324

52 | Dxonorudeckue puCKU IPU MPOU3BOJICTBE IEKTPoIHEpruu. KyibTypa HCTIOIb30BaHUS bubnuoteka [JOK
https://m.edsoo.ru/ff0dOafa

53 | MexaHnudecKkue BOJHBI, YCJIOBUs pacnpocTtpanenus. [lepuon. CkopocTepacnpocTpaHeHUS U bubnuoteka [JOK
JUTHHA BOJIHBL [Tomepednsie ¥ IMPOJOJILHBIE BOIHBI https://m.edsoo.ru/ffOccab4

54 | 3Byk. CkopocTs 3ByKa. I poMkocTh3BYKa. BeicoTa ToHa. TemOp 3ByKa bubnuoteka [JOK
https://m.edsoo.ru/ff0cccOc

55 | DneKTpoMarHuTHBIE BOJIHBI, UXCBOMCTBA M CKOPOCTh. [11Kkasna 3J1eKTpOMarHUTHBIX BOJIH bubnmoreka [IOK
https://m.edsoo.ru/ff0ccfe0

56 | [IpuHIHIIBI paIMOCBsI3U U TeneBuaAeHUs. Pa3Butne cpeacTBeBsizu. Pagunonokamus bubnmnoreka [{OK

https://m.edsoo.ru/ff0d0afa

57 | Pemrenne 3amau no teMe «Kosie0aHus U BOIHBD»

58 | KonrpoJuabHasi padora 4 «KoJsieGanusi HBOJIHBI»

59 | IpsmonuHEHOE pacpoCcTpaHEHHUECBETA B OJJHOPOHOM cpeie. bubnuoreka [JOK
ToueuHblif ICTOUHMK cBeTa. JIyd cBera https://m.edsoo.ru/ff0cd350

60 | OTpaxxeHne cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHre N300paKEHUH B TITTIOCKOM bubnunoreka [{JOK
3epKaiie https://m.edsoo.ru/ffOcd4e0

61 | IIpenomnenue ceera. [lotHOE BHYTpeHHEE OTpaxkeHHE. [IpeaebHBINYTOI TOJTHOTO bubnunoreka [{JOK
BHYTPEHHETO OTPaXKEHUS https://m.edsoo.ru/ff0cd7{6

62 | JIabopaTopHasi padora 8 «M3MepeHHe MOKA3ATEs MPEJTOMJIEHUST CTEKJIAY

63 | JIunzsl. [Toctpoenue nzodpakenuii Bima3e. @opMyia TOHKOMN JUH3BL. Y BEIWYEHUE JTMH3bI bubnmorexa [HOK
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64 | JlaGopaTopHasi padota 9 «McciienoBanne CBOMCTBU300paKeHIl B JIMH3AX» bubnuoreka LHOK
https://m.edsoo.ru/ff0dOafa
65 | ucnepcus cera. CioxKHBIN cocTaBOesioro ceera. L{Ber. bubmmoreka [JOK
JlaGopaTopHasipa6ora 10 «Ha6.oneHue 1ucnepcuu https://m.edsoo.ru/ff0dOafa
cBeTa»
66 | Uarepdepenuus cera. Audpaknusceera. AudpakimonHas pemeTka bubnuoreka [IOK
https://m.edsoo.ru/ffOced22
67 | [Tonepeunocts cBeTOBBIX BoJH.[ToNsspru3amnus ceeTa bubnuoteka [JOK
https://m.edsoo.ru/ff0cf02e
68 | Onrryeckue PUOOPHI M YCTPOMCTBA MYCIOBHS MX OE30MACHOTO MPUMCHCHHS bubnuoteka [JOK
https://m.edsoo.ru/ff0dOafa
12 KIIACC
Ne | Tema ypoka Jara JieKTPOHHbIe I (PpOBbIE
n/n H3yYeHus1  |ofpa3oBaTejibHbIE peCypChl
1 | I'paHuiel NpUMEHUMOCTH KJIacCHUeckoi MexaHuku. [locTynarsl crienuanbHONU TeOpUn bu6nmorexa [HOK
OTHOCHUTEIbHOCTH https://m.edsoo.ru/ff0cf862
2 | OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMeJIEHHE BPEMEHH U COKpallleHUE ITTUHbI bu6nmorexa [HOK
https://m.edsoo.ru/ff0cfad2
3 | DHeprus U UMILYJIbC peATUBUCTCKOWUYACTUIIBI. CBS3b MacChl C SHEPTHE U UMITYJIBCOM. bu6nmorexa [HOK
DHeprusi MOKost https://m.edsoo.ru/ff0cfc68
4 | ®oronsl. Popmyna Ilnanka. DHeprusiu UMMyJbc GoToHA bu6nmorexa [HOK
https://m.edsoo.ru/ff0cfel6
5 | OtkpsiTre u uccnenoBanue porodddexra. OnbiTel A. I'.CroneTona bubnmorexa [HOK
https://m.edsoo.ru/ffOcffc4
6 | 3akoHbl poTtodddexra. YpaBHeHHe DHHIITEHHA U151 poTodPdekTa. «KpacHas rpaHuma» bubnmorexa [HIOK
doTordpdexra https://m.edsoo.ru/ff0d015e
7 | HaBnenue cBeta. OnwiThl [1. H. JleGeneBa. Xumudeckoe JeliCTBHECBETA bubmmnoreka [IJOK
https://m.edsoo.ru/ff0d04a6
8 | TexHuyeckue ycTpoiiCTBa UNPAKTHUECKOE TPUMEHEHHE: POTOITEMEHT, (OTOJATUHK, bubnmorexa [HOK

COJIHEYHas OaTapesi, CBETOINO/T

https://m.edsoo.ru/ffOd0afa
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Perrenne 3amay mo reMe «JIEMEHTHIKBAHTOBOM OIITHKU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0302

10 | KonrpoabHnasi padora 1 « OcHOBBI cIeNIUATBHONH TEOPHUMOTHOCHUTETHHOCTH. DJIEMEHThI
KBAHTOBOH ONITHUKH»
11 | Monens atroma Tomcona. OnbiTel Pesepdopaa no paccessuuro o-uactuu. ITnanerapuas bubnuoreka [IOK
MOJIeIIb aTOMa https://m.edsoo.ru/ff0d091a
12 | IToctynatel bopa bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa
13 | Uzny4enue u noriomeHue (OTOHOB MPH IEPEX0/Ie aTOMa C OJHOTO YPOBHSI SHEPTHUHU Ha bubnuoreka LIOK
JIpyroii. Buibl cCrieKTpoB https://m.edsoo.ru/ff0d0afa
14 | BonHoBsI€ cBoiicTBa yacTull. Bonusl 1e bpoitns. KopryckynsipHo- BOJTHOBOM 1yaiiu3M. bubnuoreka LIOK
CrnoHTaHHOE U BBIHYXJICHHOE H3Ty4YCHUE https://m.edsoo.ru/ff0dOafa
15 | Otkpeitue paguoaktuBHOCTH. OTBITH Pedepdopaa mo ompeneneHno coctaBa paanoOaKTHBHOTO bubnuoreka LIOK
U3JTy4CHUS https://m.edsoo.ru/ff0d0fd2
16 | CroiicTBa anba-, OeTa-, raMMa-usydeHus. Biusiaue bubnuoreka LIOK
PaaHOaKTUBHOCTH Ha YKHUBBIC OPraHU3MBI https://m.edsoo.ru/ff0dOafa
17 | OtkpeiTHEe TpoTOHA U HeliTpoHa.l30TonbI. Anb(a-pacnas. bubnmoreka [IOK
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa- pacnaj. ['aMma-u3nydeHue https://m.edsoo.ru/ff0d1162
18 | DHeprus cBs3M HYKJIOHOB B sipe. S iepHble peakuuu. SAnepHsiil peaktop. [Ipobiemsl, bu6nmorexa [HOK
NIePCIIEKTUBBI,PKOJIOTMUECKUE aCTICKTHI SIICPHON IHEPTeTHKH https://m.edsoo.ru/ff0d1356
19 | Dnementapusle yacTuibl. OTKpBITHE TO3UTPOHA. MeTobl HAOIIONEHUS U PEruCcTpalun bu6nmorexa [HOK
3JIEMEHTAPHBIX YACTHII. https://m.edsoo.ru/ff0d0e38
Kpyrasii cron «@yHaaMeHTaabHbIe B3auMOAecTBHA. EqUHCTBO
(bU3UYECKON KapTUHBI MUPAY
20 | Bua 3Bé3nHoro He6a. Co3Be3nius, ApKue 3BE3bI, TUIAHETHl, UX BUIUMOEIBI)KEHUE. bubnmorexa [HIOK
https://m.edsoo.ru/ff0dOafa
21 | ConneyHas cucrema
22 | Comnrne. ConmHeyHast akTUBHOCTh. McTounnk sHeprun CoHIa U 3BE37] bubnunoreka HOK
https://m.edsoo.ru/ffOdOafa
23 | 3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3BI TIIABHOW ITOCIIEOBATEIHHOCTH. bubnmnoreka HOK
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BHyTpeHHee cTpoeHue 3BE3 .

https://m.edsoo.ru/ff0d0afa

24 | CoBpeMeHHbIE NPEACTABICHUSI O MPOUCXOXKAeHUU | 3Boounu ConHLA U 3BE3]
25 | Mneunsrii [Tyte — nama [Nanakruka.l[lonoxxenue u asmwkenne Connna B ["anmaktuke. bubnuoreka [IOK
lNamaktuku. YEpHbIE ABIPHI B ApaX TalaKTHK https://m.edsoo.ru/ff0dOafa
26 | Bcenennas. Pa30eranue rajgakTuk. bubnnoreka IJOK
https://m.edsoo.ru/ffOdOafa
27 | Teopust bonbiioro B3pbIBa.
PenukroBoe n3nyuyenue. MeraranakTuka
28 | HepemenHbie mpo0OIemMbl aCTPOHOMHHU bubnuoreka LIOK
https://m.edsoo.ru/ffOdOafa
29 | KonrpoJbHas padoTa 2 «J1eMeHTHIACTPOHOMMHU U acTPOPU3UKN»
30 | Ob6o0maromuii ypok mno reme «MexaHukay. bubnuoreka IJOK
https://m.edsoo.ru/ffOdOafa
31 | O6o6maromuii ypok mo reme « MKT u TepmoarHaMuKa. bubnuoreka IJOK
https://m.edsoo.ru/ffOdOafa
32 | O600maroInil ypoK Mo TeMe «DIEKTPOTUHAMUKAY. bubnuoreka [IOK
https://m.edsoo.ru/ffOdOafa
33 | O6obmaromuit ypok no teMe «KonedaHus v BOJTHBI» bubnuoreka [IOK
https://m.edsoo.ru/ffOdOafa
34 | O6obmaromuit ypok no teMe «CrnenuanbHasi TEOpUs OTHOCUTEIIHBHOCTH bubnuoreka [IOK

https://m.edsoo.ru/ff0dOafa
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YYEBHO-METOANYECKOE OBECIIEYEHUEOBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYUTEJIA u YYEHUKA

[".S. Msxumesa, M.A. [lerpoBoii. ®usuka -10 knace, poda, 2021

I'.4. MakumeBa, M. A. IlerpoBoii. ®usmka -11 kmacc, poda, 2022

PeivkeBuu A.T1. @usuka kinaccer 10-11-M.: [Ipoda, 2009;

Coopnuk 3amad no pusuke. 10 kiacc. 3adomorckuii A.A., Komuccapos B.®., [TerpoBa M. A., [Ipoda, 2023

®wusuka. 11 knacc. ba3oBslit ypoBenb. YueOnuk. Mskumies .., Iletpoa M.A., Yronsuukos O.C. u np., poda, 2023

Mapon A.E., Mapon E.A. KonTpoabsHbie TekcThI 110 ¢usuke. 10 k1. — M.: [Ipocsemienue, 2008.

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETUMHTEPHET
http://nsportal.ru - conuansHas ceTh pabOTHUKOB 0Opa30BaHU.

http://markx.narod.ru/pic/ - ¢usuka B mkoe.

http://festival.1september.ru/articles/ - hectuBans negaroruyeckux uaeit « OTKPHITHIA YPOK».

http://www.fizika.ru/ - caitt mist yuureneil QU3MKU U MX YYCHUKOB.
http://www.physics.ru/ - matepuasl Mo GpusmKe.

Www . ege .edu.ru - nadopmarronssit mopran EI'D.

http :// school - collection . edu . ru / - equnas xomtekmus [{OPoB
http://mioo.edu.ru/

http:// www.fipi.ru/

https://infourok.ru/

https://www.yaklass.ru/
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