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MHOSICHUTEJIBHASA 3AIIUCKA

PaGouas mporpamma 1o ¢usnke 0a30BOTO YpPOBHS Ha yYPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOXKEHUI U TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS
OCHOBHOM  00pa3oBaTelbHOW  MOporpamMMbl  cpeaHero  oOimiero  oOpa3oBaHus,
npenacraBiieHHbIX B 1eneBoM paszaene OOIl COO, dbenepanbHoi paboyeil mporpaMMmsl 1o
¢duzuke OOII COO, a Takxke ¢ yuéTtom (enepaibHON pabouel mporpaMMbl BOCIIUTAHUS U
KOHLCMIIUKA TpenojaBaHus ydeOHoro mnpeamera «@Pusnuka» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoit ®epepanuu, pean3yrOIIMX OCHOBHbIE 00pa3oBaTelIbHbIC
MIPOrPAMMEBI.

ConeprxaHue mporpaMMbl 1o (pU3MKe HAIpPaBIEHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTwHBI MHpa oOydarommxcs 10—11 xmaccoB mpu oOydeHun ux (usuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO noaxoaa. [IporpamMma no gusuke
cootBeTcTBYET TpeboBanusM GI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, TIPEAMETHBIM U
METamnpeMETHBIM pe3yJbTaTaM OOYyYeHHsS, a TaKKe€ YYHUTHIBAET HEOOXOINMOCTb
peanu3anuyd MEXIPEAMETHBIX CBsi3ed (M3UKH C E€CTECTBEHHO-HAYYHBIMU YUEOHBIMH
npeaMeramMu. B Hell omnpenenstorcs OCHOBHBIE LENW H3y4YeHUs (PU3MKKM Ha YpPOBHE
cpenHero obmiero oOpa3oBaHMsl, IUIAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (PU3UKH:
JUYHOCTHBIC, METANIPEAMETHBIC, IPEAMETHBIC (Ha 0a30BOM ypOBHE).

llpu peanuzayuu nacmosweii pabouei npocpammsl ucnonvzyemcsa 110 «epukar
MOOUILHO20 UHIMESPUPOBAHHO20 MYTbMUMEOULIH020 Komnaekca ¢ 3D susyanuzayueil.

Hcnonvzyemvie 6udeoypoku u npakmudeckue pabomvl OAHHO20 KOMNIEKCA
ompasicetvl 8 N0YPOUHOM NIAHUPOBAHUU OAHHOU paboyeli Npocpammbi.

llpu npoeedenuu KoHmpons 3HAHUL O0OVUAIOWUXCS, 68 MOM YUCIE OYEHKe YPOBHS
cghopmuposannocmu ecmecmeeHHOHAYYHOU ePAMOMHOCIU (KaK Yacmu ()yHKYUOHATbHOU
2PAMOMHOCIUY) 00YHaAIOWUXCS € UCNOAb308aHueM ¢hedepanvhoco nopmana PELL, Mos
WKONA cemu UHMepHem, UCNOIb3Yemcs MOOUNbHBLU UCCIe008aAMENbCKULL KACC.

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (pu3uMKu Ha 0a30BOM ypOBHE, B TOM

quClie IPEAMETHBIC PE3YJIbTATHI IO T0JIaM 00YUYEHUS;

e coJepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0ydyeHHUs..

dusuka Kak Hayka o HauOoiyiee OOLIMX 3aKOHAX NMPUPOABI, BHICTyINas B KauecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HaHUU 00
okpyxatomeM mupe. [lIkompHbIN Kypc PU3NKN — CUCTEMOOOPA3YIONTHI ISl €CTECTBEHHO-
HAYYHBIX YYEOHBIX TPEAMETOB, IOCKOJbKY (U3NYECKUE 3aKOHBI JIe)KAT B OCHOBE
IPOLIECCOB M SABJICHHUM, M3y4daeMbIX XUMHUEW, Ouonorued, puznyeckod reorpaduei u
acTpoHomuel. Mcnonb30oBaHue U aKTUBHOE NMPUMEHEHHE (PU3MYECKUX 3HAHUUN ONpeesieT
XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B cepe SHEPreTUKH, TPAHCIIOPTA,
OCBOEHUSI KOCMOCA, MOJIYYCHUS HOBBIX MaTEpPHAJIOB C 3aJJaHHBIMUA CBOMCTBAMH U JIPYTHX.
N3yuyenue ¢u3MKu BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHE €CTECTBEHHO-HAYyYHOMH
KapTUHBI MHpa O0O0ydYarolmuxcsi, B (OPMUPOBAHHE YMEHUN NPUMEHATh HAYYHBIH METOJ]
MO3HAHUS NP BHITIOJHEHUN UMHU YY€OHBIX UCCIEIOBAHUIA.

B ocHOBY Kypca (pu3MKu /U1l YPOBHSI CpeIHEr0 o0IIero oOpa3oBaHus MOJIO0XKEH Pl
UJIei, KOTOpPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoesa yenocmunocmu. B COOTBETCTBUM C HEW Kype SBISIETCS JIOTMYECKU
3aBEpHIEHHBIM, OH COJEPXKUT MaTepuajd U3 BCEX pa3leioB (U3MKH, BKIIOYACT Kak
BOMPOCHI KJITACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKH.



Hoes ecenepanuzayuu. B cooTBeTCTBUU ¢ HEW Marepuain Kypca Qpusuku oO0benIuHEH
BOKPYT ¢u3nyecKkux Teopuii. Benymum B Kypce siBisieTcst popMUpOBaHUE TIPEICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U MOJIE.

Hoesa  eymanumapuszayuu. EE peanuzanuss NOpeanojiarae€T  HUCIOJIb30BaHUE
TYMaHUTApHOTO MOTeHIMAaNa (PU3NIECKON HAYKH, OCMBICICHUE CBSI3U PA3BUTUSA (QU3HUKH C
pa3BuTHEM OOIIEeCTBAa, a TakKKEe C MHUPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH M
HKOJIOTHYECKUMU MTpoOIeMamMu.

Hoes npuxnaonou nanpasiennocmu. Kypc usuku mnpesmnonaraer 3HaAKOMCTBO C
HIMPOKUM KPYTOM TEXHMUECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUM M3YyYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocusayuu peann3yercs NOCPEACTBOM BBEACHMS AJIEMEHTOB COAEPIKAHUA,
MNOCBSIIEHHBIX HSKOJIOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXKIEHHUsS MpoOJieM palruOHAIBHOTO
IPUPOIOTIOIB30BAHUS U SKOJIOTHUECKON 0€30MaCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (HU3MKM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISOTCA  (u3nyeckue Teopuu (popmMupoBaHHE NPEICTABICHUNA O
CTPYKType TOCTpoeHHs (u3udeckoid Teopun, poird (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B COBPEMEHHBIX MPEICTaBICHHUSIX O TMPHUPOJE, TPaHHUIAX MPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUI U MPOLIECCOB).

CuUCTeMHO-IeSTeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peann3yeTcs Mpexkie BCero 3a
Cu€T OpraHu3alu SKCHEPUMEHTAIBHOU JesATeNbHOCTH oOOywaromuxcs. s 6a3zoBoro
YPOBHSI Kypca (PU3UKU — 3TO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1TA0OPATOPHBIX PabOT, KOTOPHIE B Mporpamme no pusuke 00beTMHEHbI
B OOLIMI1 CIMCOK yYEHWYECKUX MPaKTUUYECKUX paldoT. BulaeneHue B ykazaHHOM IepeyuHe
7a00paTOpHBIX pabOT, NPOBOAMMBIX JJSi KOHTPOJS U OIEHKH, OCYIIECTBISETCS
y4aCTHUKaMU 00pa30oBaTENIbHOIO MPOIIECcCa UCXOIs U3 OCOOCHHOCTEH IUIaHWPOBAHUS U
ocHanieHust kabunera usuku. [Ipu 3TOM oOecneunBaeTcs OBIaJCHHE OOYYAIOIIUMUCS
YMEHHSIMH TIPOBOJAUTH KOCBECHHBIE U3MEPEHUS, UCCIEOBAHMS 3aBUCUMOCTEHN (PU3MUECKUX
BEJIMYMH U TIOCTAHOBKY OTBITOB MO IPOBEPKE MPEI0KEHHBIX THIIOTE3.

bosbiioe BHUMaHue yIeiseTcs PELIEHUI0 pacyE€THBIX U Ka4eCTBEHHBIX 3adad. Ilpu
ATOM JJIs1 Pacu€THBIX 3a/1a4 PUOPUTETOM SBIIIOTCS 3a/1a49H C SBHO 33JaHHON (PU3HUECKOM
MOJIEJIbIO, TO3BOJISIONIME MPUMEHITh HU3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3
OJIHOTO pasjena Kypca, TaK W MHTETpUPYsS 3HAHUA U3 pa3HbIX pasnaenoB. s
KAueCTBEHHBIX 3aJlay TMPUOPUTETOM SIBIISIIOTCA 3aJaHUsi Ha OOBICHEHHE MPOTEKaHUS
bu3nueckux SBIEHUW M TIPOIIECCOB B OKpYXalollleld JKU3HU, TpeOyromue BbIOOpa
buznyecKoil MO JIsl CUTYallu PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuun ¢ TpedoBanusmu PI'OC COO k maTepuambHO-TEXHUYECKOMY
o0ecrnieueHunIo yueOHOro mpoiecca 6a3oBbId YPOBEHb Kypca (PM3MKH HAa YPOBHE CPEIHETrO
o0miero 06pa3oBaHus JOKEH U3YYaThCs B YCIOBUSAX MPEAMETHOTO KaOMHeTa (DU3UKHU HIIN
B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOro mukia. B
kaOuHere (QU3MKU JOHKHO OBITh HEoOXOoIuMMoe J1labopaTopHOe OO0OpyAOBaHHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MPOTpaMMe MO (PU3MKE yUEHWYECKUX MPAKTUYECKUX padoT U
JIEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalinoHHOE 00OpyAOBaHUE (POPMUPYETCS] B COOTBETCTBHM C TMPUHIUIIOM
MUHUMAJIBHOM  JIOCTAaTOYHOCTH M OOecrleuuBaeT IOCTAHOBKY IIEPEUMCICHHBIX B
nporpaMme Mo (U3UKE KIIOYEBBIX JAEMOHCTpAlMi IS HCCICAOBAHUS HM3y4aeMbIX



SBJICHUM W TIPOIIECCOB, AIMIUPUUECCKUX U (DYHIAMEHTATHHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHHM.

JlaGopatopHoe 000py10OBaHUE AJISl YUEHUIECKUX MPAKTUIECKUX paboT popmMupyercs
B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacuéTe OJHOTO KOMILJIEKTa Ha
JBYX oOydJaromuxcs. TeMaTuueckue KOMIUIEKTHI JIJAOOpaTOPHOTo 000pYI0BaHUS TOIAKHBI
OBITh NMOCTPOCHBI HA KOMIUIEKCHOM HCIOJB30BAaHUU aHAJIOTOBBIX U MU(POBBIX MPUOOPOB,
a TaK)K€ KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX JJa00PATOPHUH.

OCHOBHBIMHU LIEJIAMH U3y4eHUs PU3KUKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue uHTEpEca U CTpEeMJICHUS OOYYAIOMIMXCA K HAYYHOMY H3YUYCHHIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABJICHUA O HAYYHOM METOJIE IO3HAHHWS W (POPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTara H3yYEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DHM3HKU;

e (opmupoBaHue yMeHHI OOBSICHATH SIBJICHUS C HCIOJIH30BAHMEM (PU3NUECKHUX
3HAHUMW U HAYYHBIX JJOKA3aTEIbCTB;

e (opMupoBaHUE TMPEJACTABICHUN O poiu GU3UKA [JI1  Pa3BUTUS  JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3Tux 1eseil odecrneynBaeTcs peuieHueM CaeAyouX 3a/1a4y B MpoIecce

U3y4YeHUs Kypca (U3UKH Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHus:

e TMpuOOpeTEeHHE CUCTEMbl 3HAHUW 00 OO0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJIEKYJApHYIO  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHue YMEHHI NPUMEHITh TCOPETUUYECKUE 3HAHUS I OOBSICHEHUS
(bU3NYeCKUX SBICHUNA B TPUPOJEC W JUIsl MPUHATHUS MPAKTUUECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HHU;

e OCBOCHHE CHOCOOOB PELICHUS PA3IWYHBIX 33734 C SIBHO 3aJaHHON (hHU3HUECKOM
MOJIEJIBbIO, 3a/a4, MOJAPAa3yMEBAIOIIMX CaMOCTOSITENbHOE CO3JaHue (PU3MUECKOU
MOJIeJY, aJICKBATHOM YCIIOBUSAM 33/1a4U;

e TMOHMMaHUE (PU3NUYECKUX OCHOB U MPHUHIUIOB JICUCTBUS TEXHUUYECKUX YCTPOICTB
1 TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

e OBJIAJICHUE METOJAMH CAMOCTOSATENBHOTO IUIAHUPOBAHUS W  NPOBEACHUS
bu3MYeCKUX OKCIEPUMEHTOB, aHalM3a W UHTEpHperauud uHbOpMaIH,
ONpEIENICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTATA;

e CO3JaHME YCIOBUM [JIi pAa3BUTUS YMEHHUU IIPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha usyuenue ¢pusuku (6a30BbIi YPOBEHB) Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 vaca B Hezeno), B 11 kinacce — 68 yacoB
(2 yaca B HezIeIIO).

[Ipennaraemelii B mporpamme no (pU3uKe nepevyeHb Ja00PaTOPHBIX U MPAKTUYECKUX
paboT SABISAETCS PEKOMEHJIOBAHHBIM, YUUTEIb JieJlaeT BHIOOP MPOBEAEHUS J1a0OPaTOPHBIX
paboT U OMBITOB C YUETOM MHAUBUYATBHBIX OCOOCHHOCTEN 00yUarOImmnXCsl.

COJEPKAHUE OBYUEHUSA
10 KVIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT O TO3HAHUSA

®du3znka — HayKa o npupoze. HaydyHsle METOIbI TO3HAHUS OKPYXKarolero Mmupa. Poip

HKCIIEPUMEHTA U TEOPUU B MPOIIECCE MO3HAHUS MPUPOJIbI. IKCIIEPUMEHT B (PU3HUKE.



MonenupoBanue ¢GU3NUECKUX SBJICHWM ¢ TMPOIECCOB. HayuyHble THIIOTE3HI.
dusnyeckne 3aKOHBI W TEOPUU. ['paHUIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHSI.

Ponb u mMecto pu3uku B GOpMHUpPOBAHMU COBPEMEHHOM HAay4YHOW KapTUHBI MUpA, B
MIPAKTUYECKOM JAEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC TaTUMKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe OBHKEHHE. OTHOCHTEIBHOCTh MEXAHMUYECKOTO ABMXKEHUs. Cucrema
orcuéra. Tpaekropus.

[Iepemenienue, CKOpOCTh (CpeaHssi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuarbHOW TOYKH, HX MPOCKIUH HA OCH CHCTeMbl KoopauHar. CloKeHue
MEPEMENIEHHUN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥  pPaBHOYCKOpPEHHOE MpsIMONIMHENHHOE JBWXKeHue. ['paduxu
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, NYTH U NEPEMEIICHHUS MATEPHAIBHOU
TOYKH OT BPEMEHHU.

CBoOosHOE majzieHue. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBonnHeitHOe OBHKEHHUE. JIBH)KEHHE MAaTE€pUaJbHOW TOYKH IO OKPYKHOCTH C
MIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JINHEHAsA CKOpOCTh. [lepuoa u
yactoTta oOparnieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuyeckne ycCTpOMCTBA M NPAKTUUECKOE IMPUMEHEHUE: CIHUIOMETP, IBUKECHUE
CHapsJI0B, LICITHBIE U PEMEHHBIE NIEPEAAYU.

Jlemoncmpayuu

Mogenp cuctembl OTCU€Ta, WUIKOCTPALUSA KHHEMAaTHUYECKHX XAPAKTEPUCTUK
JIBUKEHUSL.

[TpeobpazoBanue ABMKEHUH C UCTIONIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Tes B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmiogenne JBukeHUs Tena, OpOLIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaIeHHUS.

Hamnpapienue CKOpoCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydeHre HEpaBHOMEPHOTO [IBHXKEHUSI C LEJIbI0 ONPEACIEHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHMS MEXAY MOYTSIMH, NPOUACHHBIMM TEJIOM 34
IIOCJICIOBATEbHBIE PABHBIE IPOMEXKYTKH BPEMEHHU INPU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHne nBUKEHNs IapUKa B BI3KOU KUIKOCTH.

N3yuenue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpuanun orHocutensHocTH ['anmunes. Ilepsoiii 3akoH Hprorona. MuepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3uuuu cui. Bropoit 3akoH HberoToHa miis
MaTepuaabHOU TOUKU. Tpernii 3akoH HbroTOHA ISl MaTepUAIIbHBIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tskectu. [lepBast kocMuyeckasi CKOpOCTb.

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



Tpenue. Buabl Tpenus (1okos, CKoJIbXeHus1, kaueHusi). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHMs CKOJbkeHUs U cuna TpeHus mnokos. Kosddunuent tpenus. Cuna
CONPOTHBIICHUS ITPU ABUKEHHUU TeEJIA B )KUIKOCTH WJIU Tase.

[TocTynarenpHOE U BpallaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT cuiIBl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. YcnoBusi paBHOBECHUS
TBEPAOIO Tea.

TexHuyeckne yCTpoMCTBA M NMPAKTUYECKOE MPUMEHEHUE: MOAIINIHUKH, JIBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUY.

CpaBHEHHE MacC B3aUMOJICUCTBYIOIIMX TEN.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMariHu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUH.

CpaBHEHUE CHJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HHMKAKOIIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT X AehopMaIluH.

HccenenoBanne ycioBUM paBHOBECUS TBEPIOIO TEJIA, UMEIOLIErO OCh BPALLEHMUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

NmMnynbc mMaTepuaibHOM TOYKH (Tela), CUCTEMBI MAaTepUANIbHBIX TOYeK. MMityibe
CWIBl M M3MEHEHHE HMITyJIbca TeJla. 3aKOH COXpPaHEHUs HMITyJjbca. PeakTuBHOE
JIBUKECHHE.

Pabota cusibl. MOITHOCTD CHJTBI.

Kunernueckass sHepruss MarepuaibHOl Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU IHEPTUH.

[lotennmanbHas »Heprus. [loTeHuuanbHas sHeprus ynpyro aehopMHPOBAHHON
npy>kuHbl. [loTeHunanpHas SHEPrus Teaa BOJIU3U MOBEPXHOCTH 3eMIIH.

[ToTeH1anbHble U HEMOTEHIIMAIbHBIE CHITBL. CBSI3b Pa0O0THI HEMOTEHIIUAIBHBIX CUJI C
M3MEHEHHEM MEXAaHMYECKOW SHEPTruU CUCTEMBI TeNl. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPHUMEHEHHE: BOIOMET, KOMIED,
MPYXKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE IBMI)KECHHUE.

[lepexoq NOTEHIMANBLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuenue aGCoOIOTHO HEYIPYroro yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIbI C U3MEHEHUEM MEXaHUYECKOW SHEpPruM Teja Ha
IIpUMeEpE PACTKEHUs PE3UHOBOIO JKI'yTa.



Pa3znes 3. MousiekyasipHas pu3uka 4 TEPMOJAUHAMHUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOPHUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxkenue. Juddysua. Xapakrep IBHKEHHS U
B3aMMOJICMCTBUS YAaCTUL] BEUIECTBA. MOAENIN CTPOEHUS Ta30B, )KUAKOCTEN U TBEPABIX TEIl
1 00BSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3TUX MoJjeneil. Macca u pa3Mepbl MOJIEKYI.
KomnuecTBo BemectBa. [loctosHnas ABoraspo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana remneparyp Llenscus.

Mopens wuzaeanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KMHETUYECKON
TEOpUH HJEATBHOTO raza. AOCONIIOTHAs TeMmIeparypa Kak Mepa cpelHed KMHETHUYeCKOU
DHEPrMU TEIUIOBOro ABWKEHUsA udacTul rasza. lllkama temneparyp KenbBuna. 1'azoBbie
3aKOHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. 3akon J[lanbrona. WM3ompoueccsl B
UJICATPHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

TexHrdecKre yCTpoCcTBa M MPAKTHIECKOE MPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpITHl, TOKa3bIBAIOLIUE JUCKPETHOE CTPOEHUE BEUIECTBA, (oTOrpaduu MOJEKyI
OPraHUYECKUX COCIUHECHUN.

OnpiThl 10 MU PYy3UN KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita IlTepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHS.

Mogenp, WLTIoCTpUpyoLIas MPUPOAY AABICHUS Ia3a HA CTEHKH COCY/IA.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€aTIbHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OnpeneneHne Macchl BO3/AyXa B KJIAaCCHOW KOMHATE HAa OCHOBE M3MEPEHHIl 00bEMa
KOMHATBHI, JJABJIICHUS U TEMIIEPATYPHI BO3yXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEXKy ITapaMeTpaMy COCTOSTHUS pa3peKeHHOr0 ras3a.

Tema 2. Ocnosvl mepmooOuHaMuKu

TepMmoanHamMuueckas cucteMa. BHYTpeHHsIsI SHEprust TEPMOANHAMUYECKON CUCTEMBI
u crnocobsl e€ u3MeHeHus. KomumdecTBo TeminoTel M padora. BHyTpeHHssi 3Heprus
OJTHOATOMHOI'0 HUJIEAJIbHOTO raza. Buasl Terionepenadu: TEIIONPOBOAHOCTh, KOHBEKIINS,
U3JlydyeHue. YJenbHas TEIJIOEMKOCTh  BemecTBa. KOJIMYECTBO  TEIUIOTHI  MIPH
Terionepeaaye.

[Tonsitue 06 amuabdatHom mporuecce. [lepBorit 3akoH TepMoauHamMuku. [Ipumenenue
MEPBOTO 3aKOHA TEPMOJMHAMUKH K M30mpolieccaM. ['padudeckas uHTepripeTanus padoThl
rasa.

BTopoii 3akoH TepMouHaMuKky. HeoOpaTtuMoCTh Mpo1eCcCOB B IPUPOJIE.

TennoBble MamuHbl. [lpuHnuner aecTBus TemioBblx MamuH. [IpeoOpasoBaHus
SHEPIUM B TEIUIOBBIX MaminHax. KoaduiuueHt noiae3Horo nelcTBUs TEIJIOBONM MaIIUHBI.
[Huxn KapHo u ero kodpGuuMEHT MOJe3HOTO ACHCTBUS. IKOJOTMYECKUE MPOOIEMBI
TEIIODHEPTETHKH.

TexHUYeCcKre yCTpOWCTBA M NMPAKTUYECKOE MPUMEHEHUE: JBUTAaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3meHeHnne BHYTpEeHHEH HEPTUU TeJla TIPU COBEPIICHUH PaOOTHI: BBIJIET MPOOKHU W3
OyTBUIKH TIOJT ICHCTBHUEM CXKATOTO BO3yXa, HarpeBaHue dpupa B JJATYHHOU TPyOKe MyTEM
TpeHUus (BUACOIEMOHCTPALIUS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa IpH TeIuionepeiaye.

OnpIT 10 a1Ma0aTHOMY PAaCHIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopaenu mnapoBoil TypOWHBI, JBUTATeNisl BHYTPEHHErO0 CropaHusi, PEaKTHUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmonanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHaeHcanus. Vcmapenne u kuneHue. AOCONIOTHAs W
OTHOCUTEJIbHAs  BJIAXHOCTh BO3AyXa. HacellleHHbIM map. YjaenbHas  TeEIUIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JIaBJICHHUS.

Teépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPOMHS CBOWCTB
kpuctaiioB. Kunkue kpuctawibl. CoBpemeHHble Marepuanbl. llnaBnenue u
KpUCTaJIM3anus. Y IeabHas TeroTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne ycTpoucCTBA U MPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KaJIOpPUMETP, TEXHOJOTHM TIOJYUYECHHSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE
HaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX MapOB.

Kurnienue nmpu noHM>KEHHOM JTaBJICHUM.

CriocoObl M3MepeHus BIaKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJICHUS! KPUCTAJTIMYECKOTO BELIECTBRA.

JleMoHCTpanus KpuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Pa3znen 4. DiaekTpoauHaMHKA

Tema 1. Inekmpocmamuxa

OJIeKTpr3alus Tell. DJIEKTPUYECKuW 3apsan. JlBa BuIa SIIEKTPUUECKHUX 3aps/IOB.
[IpoBOAHUKH, NUAIEKTPUKUA W TOJYNPOBOJHUKH. 3aKOH COXPAHEHHS JIIEKTPUUYECKOTO
3aps/a.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHbll 3JIEKTPUYECKHI 3apsl.
OnekTpuueckoe noje. HanpsmEHHOCTh anekTpuyeckoro nojs. [IpuHuun cynepno3uuuu
AIEKTPUYECKUX NosIeH. JIMHUM HANIPSHKEHHOCTH 3JIEKTPUYECKOTO HOJISL.

Pabora cun anexkrpocratmyeckoro mojs. Ilorenmuan. Pa3HOCTH ITOTEHIIMAIIOB.
[IpOBOIHUKM W JHMAJIEKTPUKA B  JJIEKTPOCTATHYECKOM moJie. JludmekTpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKOCTh.  KoHmeHcaTtop. DJEKTPOEMKOCTh IIOCKOTO  KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckue  yCTpOMCTBA M IPAKTHUYECKOE  IMPUMEHEHUE:  DIIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTATHUECKAs 3aIUTA, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHEHCATOP,
KOTNIMPOBAJIbHBIN aImnapar, CTPyHHbIN TPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLHUII IEUCTBUS AJIEKTPOMETPA.

B3aumopernicTBre HaEKTPU30BAHHBIX TEJ.



DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpOBOTHUKH B 3IEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaThuecKas 3amuTa.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIIOCKOIO KOHJAEHCATOpa OT IUIOLIAAW IUIACTHH,
PACCTOSIHUS MEXY HUMH U JUAJIEKTPUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuit mok. Toku é paziuunplx cpedax

DNEeKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHUS AJIEKTPUUYECKOro ToKa. McTOUHMKHU
Toka. Cuna Toka. [IoCTOSSHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DNEeKTpUYECKOE  CONPOTHUBIICHHE.  YJEJIbHOE  CONPOTUBIEHUE  BELIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIBbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabota snektpudeckoro Toka. 3akoH [[xoyns—Jlenna. MomHOCTh 3JIE€KTPUUECKOTO
TOKA.

DNEeKTPOJABMKYILAsA CWJIA U BHYTPEHHEE CONPOTUBICHHE HCTOYHHMKA TOKA. 3aKOH
Owma 1114 noHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. KopoTrkoe 3ambikaHue.

DNEKTPOHHAST TMPOBOAUMMOCTh TBEPABIX METAIOB. 3aBHCUMOCTH CONPOTHBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOIUMOCTb.

DIEeKTpUYECKU TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonympoBoguuku. CoOCTBEHHAss U TPUMECHAs] MPOBOJUMOCTD TOJIYTPOBOJIHUKOB.
CaotictBa p—n-niepexoza. [1oaynpoBoHUKOBBIE PUOOPHI.

DNEeKTPUYECKUN TOK B pacTBOPAX U PaACIIaBaxX JIEKTPOJUTOB. DIEKTPOIUTHUYECKAS
JIACCOIUALIMS. DIICKTPOIHU3.

OnexkTpudyeckuid TOK B ra3ax. CaMOCTOATENbHBI M HECAMOCTOATENbHBIN pa3psii.
Momnnus. [1na3ma.

TexHndeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHHKU TOKa, 3JEKTPOHArpeBaTelbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHbBIC
MPpUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN IO, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA Y HaIIPSKEHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, TUIOLIAIN
IIOIIEPEYHOr0 CEUYCHUS U MaTepuala.

CMelnaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipamoe  wu3MepeHue  SIEKTpOABWKYIIEWM  cuibl.  KopoTkoe — 3aMbIkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCHUMOCTb COIIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoui paspsa ¥ MPOBOJAUMOCTb BO3yXa.

ODHOCTOPOHHSS IPOBOIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydeHne cMenaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepeHne 5IEeKTPOJBHXKYILEH CHJIbI HMCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIIPOTHUBJICHUSL.



Habnronenue 251eKkTposu3a.

Me:xnpeaMeTHbie CBSI3H

Nzyuenue kypca ¢usukn 6a30Boro ypoBHs B 10 Kimacce oCymecTBISIETCS C yIETOM
COJZIepP KATEeIIbHBIX MEXKIPEIMETHBIX CBsI3€l ¢ KypcaMHd MaTeMaTWKH, OMOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOT'O IMO3HAHUS:
SIBJICHHUE, HAyYHBIN (aKT, TUIIOTEe3a, (PU3NUecKasi BEIMYNHA, 3aKOH, TCOpHs, HAOIIIOICHHE,
HKCTIIEPUMEHT, MOJCITUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKOUSA, mnapadora,
runepoosia, ux rpa@uku U CBOMCTBA, TPUTOHOMETpUUECKHE (DYHKIIMU: CHHYC, KOCHUHYC,
TQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HX
MPOEKIIUU Ha OCHU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonoeus: wmexanuueckoe BIWKEHHE B IKUBOW mpupone, auddysus, ocmoc,
TEIJIOO0OMEH JKUBBIX OPraHW3MOB (BUABI TEIUIONEpPENadr, TEIUIOBOE PaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B )KUBOU MPUPOIC.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJb
BEIIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEJ, XKUJIKOCTEW U Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAs JUCCOIMAIIUSI, TaTbBaHUKA.

l'eoepaghusi: BnaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABMIKCHHM C HCIOJIB30BAHHUEM MEXaHU3MOB, YYET
TpEHUS B TEXHUKE, MOJIIMIMUITHUKKA, HCIIOJIb30BaHUE 3aKOHA COXPAHCHUS HMITyJbCa B
TeXHUKEe (pakeTa, BOJOMET W JpyTHE), IABUTATEIb BHYTPEHHErO CrOpaHHs, MapoBas
TypOWHa, OBITOBOW XOJOIWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUH TIOTYYEHHS] COBPEMEHHBIX
MaTepHaJioB, B TOM YHWCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, DJEKTPOCTaTHYECKas
3allnTa, 3a3eMJICHHE AIIEKTPOIIPUOOPOB, KCEpOKC, CTPYHHBIH IPUHTED,
AJIEKTPOHATPEBATEIbHBIC TPUOOPHI, JIEKTPOOCBETUTENHHBIC TPUOOPHI, TAIIBBAHUKA.

11 KIIACC
Paznen 4. DiaekTpoauHaMHKA

Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3auMoENCTBUE MOCTOAHHBIX MArHUTOB. MarHuTHOE TOJIE.
Bexkrop marHuTHOW uHAyKIuU. [IpyHUOMO Cyneprio3suuuu MarHUTHbIX nosied. Jluaumn
MarHuTHOW WHAyKOUU. KapThHa JWMHUM MarHUTHOM WHAYKUWHA TMOJS IOCTOSHHBIX
MarHuTOB.

MarnutHoe 10JiIe MPOBOJHUKA C TOKOM. KapTwHa JTUHWUNA WHIYKUUU MArHUTHOTO
II0JIS1 JIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOAHUKA, KATYIIKH C
TokoM. OnbIT DpcTeaa. BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJIb U HallpaBJICHHE.

Cuna Jlopenna, e€ Moaysib W HampaBieHue. [[BrkeHHE 3apsiKeHHOM 4YacTUIhl B
OJIHOPOJHOM MarHuTHOM nosie. Pabota cuiibl JlopeHiia.

SIBreHME DIEKTPOMArHUTHOW HMHAYKIUU. [IOTOK BEKTOpa MarHWUTHOW WHIYKIIUH.
DIIEKTPOABIXKYIIAS CUJIa UHAYKIHWH. 3aKOH JIEKTpOMarHuTHOM nHaykunu dapazes.

BuxpeBoe anekTprudeckoe noje. IIeKTPOABMKYILAS CHila UHAYKIMU B IPOBOJHUKE,
JIBUKYIIEMCS TIOCTYIIATEJIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHIyKTUBHOCTb. SBneHue CaMOMHAYKLIWH. DIIEKTPOABHXKY 1A cuiia
CaMOWHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.



DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: IMOCTOSIHHBIE MArHWTHI,
AJEKTPOMArHUTHI, AJIEKTPOJIBUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUILl, HHAYKIIMOHHAS
eYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHAYKIMYA MarHATHOTO TOJIA.

B3anmojelicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME ANIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh  DJIEKTPOJBIKYIIEH CHJIbl HHIYKIUU OT CKOPOCTHM HM3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHME CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA MOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW HHIYKIUU.

Paszpnes 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUNHbBLE KOJ1€0aAHUA

KonebarensHast cucrema. CBOOOIHBIE MEXaHWYECKHE KojieOaHus. ['apMoOHHMUYecKue
konebanus. [lepuon, wactora, amrmumtyna u ¢asza konebanuil. [IpyXuHHBI MasTHHK.
MaremaTudeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHWX KoJjebanuii. IIpeBparenue
OHEPTUU TIPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbubrit koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHHS B HICATLHOM
KOJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U BJIEKTPOMarHUTHBIMU
koneOanusimu. @Popmyna TomcoHa. 3aKOH COXpaHEHUS DSHEPIMM B  HJACATBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienre o 3aTyXaroUUX KojeOaHUAX. BBIHYXXIEHHbIE MEXaHHYECKUE
Kosebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHusl.

ITepemennblii TOk. CHHYCOUIAIBHBIA MEPEMEHHBIN TOK. MOIIHOCTH MEPEMEHHOIO
TOKA. AMIUIUTYTHOE U JIEWCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancdopmarop. [IponsBoacTBO, epeaada u MOTpeOICHUE NEKTPUIECKON IHEPTUH.
DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpO3HEepruu. KynabTypa HCHOIb30BaHUS
AJIEKTPOIHEPTHUU B IIOBCEIHEBHOW KU3HH.

TexHnueckne yCTpOWCTBA M INMPAKTHYECKOE MPUMEHECHHUE: 3JIEKTPUUYECKUU 3BOHOK,
rE€HEepaTop MEPEMEHHOIO TOKA, INHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mapamMeTpoB  Kojie0aTeIbHOM  CUCTEMBbI  (MPYXUHHBIA — WUIU
MaTeMaTUYECKUI MasTHUK).

HaOGmronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

HabGmronenue pe3oHasca.

CB0oOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.



OcuuorpaMMbl  (3aBUCUMOCTH CWJIBI TOKAa M HAIPSDKEHUS] OT BPEMEHHU) JUIs
AIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc  mpu  1mOCIENOBATENBHOM  COCAMHEHUM  PE3UCTOpa,  KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenbs TMHUM 3JIEKTpONEpeIayuu.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomol

HccnenoBanre 3aBUCUMOCTU MEPUOAA MaJbIX KOJIeOaHUW rpy3a HA HUTU OT JJIUHBI
HUTH U MACCBhI Ipy3a.

HccnenoBanre MEpEMEHHOTO TOKa B IENM M3 IOCIEAOBATENbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u INeKmMpoOMAZHUMHbBIE GOIHbL

Mexanuueckue  BOJIHBL, ycioBusi — pacnpoctpaHenus. Ilepuon.  CkopocThb
pacnpocTpaHeHus U JyTiHa BOJHBL [lonepeunsie u mpooibHbie BoMHBL. UHTEphepeHtus
U T PAKIUST MEXaHUISCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. YCJIOBUSL M3JIYyUYEHUS DJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opueHtanus BekTtopoB E, B, V B anektpomarautHONW BoOJHE. (CBOMCTBa
AJICKTPOMArHUTHBIX ~BOJIH: OTPaXXEHHUE, MpeJoMIICHUE, TMojspu3anus, Audpakius,
unrepdepenius. CKOpocTh JEKTPOMArHUTHBIX BOJIH.

[[Ixana 37E€KTPOMarHuTHHIX BOJH. [I[puMeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHUMIBI paaUOCBA3U U TENEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CPEbI.

TexHuyeckue  yCTpOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE:  MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi JAMAarHoCTMKa B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Telaedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHUK 3BYKA.

HabGntonenue oTpaxkeHus 1 NpeJoMIICHUS MEXaHUYECKUX BOJIH.

HaoGmronenne uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJIOM M 4acTOTOU
KOJIeOaHU.

HccnenoBanre CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTpaXEHUE, MPEIOMIIEHUE,
noJyisipu3anys, nudpaxius, THTEpPepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckass ontuka. [IpsMoiMHETHOE pacIpOCTPaHEHHUE CBETA B OJHOPOIHOMU
cpene. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n300pakeHuil B IIIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHbI MpEIOMJIEHUS CBeTa. AOCOJIOTHBIM TMOKa3aTesb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi MoJHOro BHYTPEHHETO
OTPaKECHHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro ceta. L[Ber.



CoOuparomye u pacceuBarolye JHH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE H
onTHYECKas cujaa TOHKOW JuH3bL [locTpoeHne wu300pakeHWd B COOMPAOIINX H
paccenBaromnX JuH3aX. POpMysia TOHKOM JIMH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. Mutepdepenius cBera. KorepeHTHble UCTOYHUKH. Y CIOBUS
HaOIIO/ICHUsT MAaKCUMYMOB M MHUHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTHHE OT JBYX
cuH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. JudpakuumonHas pemérka. YcioBue HaOMIOIEHUS TJIAaBHBIX
MaKCHUMYMOB IPHY NaJ€HUH MOHOXPOMAaTUYECKOT0 CBETA Ha JUPPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: OUKH, Jyma, (oToarnmapar,
MPOCKITMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAsI OMNTHKA, JU(PPAKITMOHHAS
peLIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMOIMHENHOE PACIIPOCTPAHEHUE, OTPAXKEHUE U IIPEJIOMIIEHHE cBeTa. OnTnueckue
pUOOPBHIL.

[TonHOE BHyTpEeHHEE OTpakeHUE. Monenb cCBETOBOAA.

HccnenoBanuie cBOWCTB U300paKeHUI B JIMH3AX.

Mozaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinu crera.

HaGmonenne nudpakimu cBera.

HabGmronenue nucnepcuu cBera.

IlonydeHnue ciekTpa ¢ MOMOLIBIO IIPU3MBI.

[Tomydyenue cexTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKH.

HabOnronenue nonaspusanny cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

W3mepenne nokasaress npeaoMIeHUs CTEeKa.

HccnenoBanne cBOMCTB H300paKeHUH B JIMH3AX.

HaOmnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cieUAJIBbHOM TEOPUH OTHOCUTEIbHOCTH

I'panuubl IPUMEHUMOCTH KJIACCMYECKOM MexaHUKU. llocTynaTel crnenuanbHON
TEOPUU OTHOCUTENBHOCTH: NHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyM€, IIPUHIIUI
OTHOCHUTEJIIBHOCTH DWHILTEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHU U COKPAILEHUE JITTUHBI.

DOHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MacChl C 3HEPTUEN U UMITYJILCOM PEIIATUBUCTCKOIN YaCTUIbl. DHEPIUS TOKOSI.

Paznen 7. KantoBas pusuka

Tema 1. Inemenmol K8AHMOBOU ONMUKU

®ortonbl. Popmyna Ilnanka cBA3M 3HEepruM (POTOHA C €ro 4acToTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTie u wucciuenoBanue ¢oroddpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. VYpaBHenue OiHmireriHa 11 doToddpdekra. «KpacHas rpaHHULIA»
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICMCTBUE CBETA.

TexHuueckue yYCTpOWCTBA W  NPAKTUYECKOE NpPUMEHEHHE:  (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUOI.



Jlemoncmpayuu
®o1o3¢h(HEeKT Ha YCTAaHOBKE C IMHKOBOM TJIACTHHOM.
HccnenoBanne 3aKk0HOB BHENTHETO PoTo3PPexTa.
Cseroamon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mopgenr atoma Tomcona. OmbiTel Pesepdopaa mo paccesHUIO 0 -YacTHIL.
[1nanerapnas mogenb atoma. [loctynatel bopa. M3nyuenue u nornomenre GOTOHOB MpU
MepeXo/Ie aToMa ¢ OJJHOTO YPOBHS DHEPTHM Ha pyroi. Buael criektpoB. CekTp ypoBHEH
SHEPIUM aTomMa BOAOPOJA.
BomnnoBeie cBoiictBa wactun. Bomubl ge  bpoinma. KopmycCkyJsipHO-BOJIHOBOM
JTyaIn3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.
TexHn4eckre yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIM aHAIU3
(cekTpocKoI), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HaOmronenre TuHeN4aThiX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol
HaGmronenre MMHeNIaToro cuekTpa.
Tema 3. Amommnoe a0po
OKCIEpUMEHTBI,  JTOKA3bIBAIOIIME  CJIOKHOCTh  CTpoeHust  sapa.  OTKpbITHE
paaroakTuBHOCTH. OmbITel Pe3epdopna mo ompeneneHruro cocTaBa pPagloaKTUBHOTO
usnydennsi. CBoiicTBa anb(da-, Oera-, raMMa-u3nydeHus. Biusane paanoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
OTtkpeiTHE TPpOTOHA U HelTpoHa. HykiionHas moaens anpa ['eitzendepra—lBaneHko.
3apsn saapa. MaccoBoe uuncio aapa. M30Tormsl.
Anbda-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-uznyuyeHue.
3aKOH paJIMOAKTUBHOTO pacraja.
OHeprus CBsI3M HYKJIOHOB B sifjpe. SnepHbie cuiibl. [ledekT maccsl sapa.
Snepnsbie peakuuu. [lenenue u cuHTe3 A1ep.
SAnepusiii peaktop. TepmosiaepHsiii cuHTE3. [IpobieMbl W NEPCHEKTUBHI SACPHOM
HSHEPTreTUKU. DKOJIOTUUECKUE ACIIEKTHI SIAEPHON SHEPTrEeTUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHUE MO3UTPOHA.
MeTtob1 HAOMIOICHUS U PETUCTPAIIAN AIIEMEHTAPHBIX YACTHII.
dyHIaMeHTaIbHbIC B3aUMOJCHCTBUA. EAMHCTBO Qu3nyueckoil KapTUHBI MHpA.
TexHuyeckre YCTpOWCTBA M NPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa
Buinbcona, siiepHblil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).
Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Otamnbl pa3BuUTUs acTpoHOMUU. [IpukiagHOe W MUPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMUH.



Bun 3Bé3nnoro neba. Co3Be3nusi, SpKue 3BE3/IbI, TUIAHETHI, IX BUIUMOE JIBHKCHHE.

ConneuHas cucreMa.

Connue. ConHeuHass akTUBHOCTh. McTounuk 3Heprum ConHua U 3BE31. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpamMma «CIIEKTPalIbHBIN KJIaCC — CBETHUMOCTB». 3BE3MBI
IJIABHOM IMOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3] TJIABHOU
IIOCJIE0BATENBHOCTU. BHyTpeHHee crpoeHne 3BE34. COBpPEMEHHBIE IPEICTABICHUS O
MPOUCXOXKIACHUM U BOTIOIMUA COMHIIA U 3BE3]T. DTallbl )KU3HU 3BE3]I.

Muneunsiii [1yTh — Hama 'anaktuka. [Tonoxxenue u npuxenne ConHua B ['aakTuke.
Tunel ranakTuk. Paguoranaktuku v kBa3zapel. UEpHBIE IBIPHI B SIAPAX ralakTHK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa66mna. PazOeranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpo0iemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaOnronenusi HEBOOPYKEHHBIM  TJIa30M C  HUCIOJIB30BAHUEM  KOMIIBIOTEPHBIX
MPUJIOKEHUIN NJI1 ONPEACIICHUS] TOJIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1Hsi CEBEPHOro MONyIIapus U SIPKUE 3BE3IBL.

HaoGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maromiee NOBTOPEHUE

Ponb pu3uku U acTpOHOMUU B 3KOHOMUYECKOW, TEXHOJIOTMYECKOM, COIMANIbHONU U
ITUYECKON cdepax HesTENbHOCTU YEJIOBEKa, pOjib M MECTO (PU3MKH M aCTPOHOMHH B
COBPEMEHHOW Hay4YHOW KapTHHE MHpa, pOJib (PU3NUYECKOW Teopuu B (POPMUPOBAHUU
MPEACTaBICHU O (U3MYECKOW KapTUHE MHUpPA, MECTO (U3MYECKOM KapTUHBI MHpa B
0O0IIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEICTABICHUN O TIPUPOIE.

MesxknpeaMeTHble CBS3U

Nzyuenue kypca ¢usuku 6a30Boro ypoBHs B 11 Kimacce oCcymiecTBISIETCSI C y4ETOM
COJIEpKATENbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTWUKH, OMOJIOTHHU, XUMUU,
reorpaduu ¥ TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBA3aHHBIE C U3yUYEHUEM METOJ0B HAYYHOIO NO3HAHUS:
sBJICHUE, HAYYHbIN (DaKT, runoresa, Gu3nveckasi BeJIMUYMHA, 3aKOH, TeOpHsi, HaOII0ACHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: penieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIINU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl M HMX MPOEKIMH HAa OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, IMPOU3BOAHBIC
DJIIEMEHTAPHBIX (DYHKIUH, MpU3HAKUA TMOAOOMS TPEYTOJbHUKOB, OINPEACIICHUE IIIOMIA TN
I0CKuX puryp u o6bEéMa Ted.

buonoeus: >nekrpuyeckue sSBICHUS B )KUBOUW MPHUPOJIE, KOJeOaTeIbHbIE IBIKCHUS B
JKUBOM MPUPOJIEC, ONITUUECKUE SBJICHHS B )KUBOW MPUPOAE, ICUCTBUE pAaIMALMNA HA KUBBIC
OpraHu3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPIBIX TEN,
MeXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKU, CIIEKTPAIbHBIN aHATH3.

l'eocpaghus: MarHUTHBIE TIONIIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py, (OTOChEMKaA
36MHOM TOBEPXHOCTH, NMPEICKA3AHUE 3EMIIETPICCHUM.

Texnonoeusa:  JWHUM  DIIEKTpPONEpENad, TEHEpaTop  MEPEMEHHOTO  TOKa,
AIEKTPOABUTATENDb, MHAYKIIMOHHAS [€4Yb, pajap, PaAUONPUEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBU-neub, mMpoeKIIMOHHBIN annapar, BOJJOKOHHAs ONTHUKA, COJTHEYHAas OaTapesi.



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTPAMMBI 11O PU3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO ipenMera «Du3nKay Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHms
(6a30BbINl  ypOBEHb) JIOJHKHO OOECHEUHUTh JOCTHKEHUE CIEIYIOMUX JIMYHOCTHBIX,
METaNnpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4eOHOro mnpeaMera «Du3nka» TOJKHBI
OoTpakaTb ~ TOTOBHOCTh U CIIOCOOHOCTHh  OOYYaloIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH MO3UIIMEN JIMUHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXIEHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTIM
POCCHIICKOTO OOIIECTBA, PACHIUPEHHE >XU3HEHHOTO ONBITA W OMbITA JESITEIILHOCTH B
MPOLIECCE pealM3aliid OCHOBHBIX HAIPaBJICHUM BOCIHUTATEIBHOW IEATENbHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

chOpPMHPOBAHHOCTh TPAKTAHCKON TMO3ZHUIIMK OO0YydYaIOMIEToCs] KaK aKTHBHOTO W
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

MIPUHATHE TPaIUIIMOHHBIX 00111eUeTOBEUECKUX T'YMaHUCTUYECKUX u
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIBHOCTh B HHTEPECAX TPaXIaHCKOIrO
OOLIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aMMOJICHCTBOBATh C COLUMAJIbHBIMH MHCTUTYTaMH B COOTBETCTBHHM C MX
GyHKUUSIMHY ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOMN AESATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA,

IIEHHOCTHOE OTHOIIEHUE K FOCY/IapCTBEHHBIM CUMBOJIAM, JOCTHXKEHUSIM POCCUMCKUX
YYEHBIX B 0071aCTH (PU3UKHN ¥ TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyalldl0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B
JEATENIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAas ACTETUKY HAy4YHOTO TBOPYECTBA,
npucymero Gu3ndeckoi Hayke;

S) TPyA0BOr0 BOCIIMTAHUSA:

WHTEPEC K PA3IUYHBIM cdepaM Tpo(ecCHOHATBHON NESITeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3WMKOW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIIeH
npodeccuu U peanru30BhIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 00JaCTH (PU3UKH
Ha MPOTSKEHUU BCEH KU3HMU;

6) 3K0JI0TrN4eCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpbI, OCOZHAHHE TJI00ATBHOTO Xapakrepa
HKOJIOTHYECKHUX MPOOIIeM;

IJJAHUPOBAHUE M OCYIIECTBIEHUE JCUCTBUIM B OKpPYXKAKOIIEH Cpeae Ha OCHOBE
3HAHUS LEJIeH YCTOUUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;



paclIupeHue OMmbITa JESITEILHOCTH SKOJOTUYECKOW HAIMPaBICHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAHUH 110 (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW JEATEeIbHOCTH, FTOTOBHOCTh B MPOIECCE H3YUCHUS
(UMK OCYIIECTBIIATh MPOSKTHYIO M UCCIE0BATEIBCKYIO IESITEIbHOCTh UHIUBUIY AJTBHO
U B TpyIIIe.

METANPEJMETHBIE PE3YJIBTATBI
IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE TeiicCTBUS
ba3oBble 1ornueckue AecTBUs:

CaMOCTOATENHHO (DOPMYIHUPOBATh U AKTyATH3UPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEICIISITH MENN JASSTENHHOCTH, 33/1aBaTh MAPAaMETPhI U KPUTEPUHU UX JOCTIKCHHUS,

BBISIBIISATh  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBACMBIX (DU3UIECKUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIaH pEHICHUS TPOOJeMbl C YYETOM aHAIM3a HMMEIOIINXCS
MaTepPHATBHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCSATCIBHOCTh, OIICHMBATh COOTBETCTBHE PE3yJIbTaTOB
LEJsIM, OLIEHUBATh PUCKHU MOCIEACTBUN ACSATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBUSIX pPEaTbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

BIAJCTh HAYYHONW TEPMHUHOJOTHEH, KIIOYEBBIMH TIOHSITHSAMH W  METOJaMH
(U3HYECKON HAyKH;

BJIa/IETh HABBIKAMHU Y4YEOHO-HCCIEAOBATENbCKOM W TPOEKTHOM EATEIHHOCTH B
00yacTh (U3HKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB
peteHus 3a7a49 (PU3HMUECKOTO COJEPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TTO3HAHMS,

BJIAJCTh BUJIAMU JICATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €0 HMHTEPIIPETAIUH,
npeoOpa3oBaHUI0 U MPUMECHCHHUIO B PA3IMYHBIX YUEOHBIX CHTYallUsSX, B TOM YHUCJC MPHU
CO3JIJaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBUKU;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJIM3UpOBaTh 3aJady, BBIABUTATDH
rUnoTe3y €€ pelieHus, HaXxOJIUTh apryMEHTHI I JO0Ka3aTeIbCTBA CBOMX YTBEPKICHHA,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEIICHUS 3a7add Pe3yJIbTaThl, KPUTUYECKH
OIICHUBATh X IOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JESATEIbHOCTH,
B TOM YHCJIE TIPH U3y4YeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh  TIEPEHOCHTh 3HaHUS 10  (QU3MKE B  MPAKTHUECKYI0  00JIacTh
KU3HEACITEbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIE UJIEH, NIPEIaraTh OpUruHAIbHBIC MOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJTbTEPHATUBHBIEC PEIICHUS.

Pabora c nndopmanmueii:



BIAJCTh HABBIKAMHM TIOJy4YeHHUS UHPOpMANud (PU3MUECKOTO CONEpKaHUS U3
MCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSITEIbHO OCYLIECTBIATh TIOWCK, aHalu3,
CUCTEMATU3AIMI0 W HHTEPIPETAN0 HWHPOPMAIUA PA3IMYHBIX BUAOB U  (opm
MpeCTaBIICHHUS;

OLICHUBATh JIOCTOBEPHOCTH UH(POPMAIUH;

UCIIOJIb30BaTh CPEJICTBA MUH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUU B
pellleHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 33/1a4 ¢ COOJII0ICHUEM
TpeOOBAHUI SPrOHOMUKH, TEXHUKH OE€30MAaCHOCTH, TUTUEHBI, pecypcocOepeKeHus,
MPABOBBIX U ITUUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€3011aCHOCTH;

co3/1aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHMUS B PA3NIMUHBIX (PopMarax c y4&ToMm
Ha3HaueHUd WHGOOpPMAIMU U 1EJEBOM ayJAUTOpPUHU, BBIOMpas ONTUMAIbHYIO GopMy
MPEACTABIICHUS U BU3YyAJIU3aLIUH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

OCYIIECTBIISTH OOIIEHUE HAa YPOKaX (PU3UKHU M BO BHEYPOUHOU JACATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYaIllUH U CMATYATh KOH(JIHKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C UCTOJb30BAHUEM SI3BIKOBBIX
CPEIICTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U UHAUBUIyaIbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JICUCTBUIN C YUETOM OOITUX UHTEPECOB U
BO3MOKHOCTEMN KaKJI0TO WieHa KOJUIEKTHUBA;

MIPUHUMATh L€ COBMECTHOW JIEATEIIbBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUS MO €€ NOCTHKEHUIO: COCTABIIATh IJIAH ACHCTBUM, paCIPEAEIISITh POIU C YUETOM
MHEHUU y9aCTHUKOB, OOCYKJIaTh PE3yJIbTAThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHHMKAa KOMAaHABl B OOIIWN
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTb  HOBbIE  IPOEKTHI, OIEHHUBaTh MAEU C T[O3UIMU  HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE IMOBEICHUE B PA3MYHBIX CUTYyaIUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSATEILHO OCYUIECTBIISATh MO3HABATENBHYIO JIEATEILHOCTh B 00J1aCTU (PU3UKH
U aCTPOHOMUHU, BBISIBJISTH IPOOJIEMBI, CTAaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IJIAaH PELICHUsS] PACUYETHBIX M KauyeCTBEHHBIX 3aj1ad,
TUTaH BBITIOJHEHUS MPAKTHYECKOM pabOThl ¢ YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;

JIeaTh OCO3HAHHBIM BBHIOOP, apTYMEHTHPOBATH €T0, OpaTh Ha ceOsT OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUMIO U TPOSBICHUIO SPYAUIIMU B oOjacTu (HU3MKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCT,

OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEJISIM;



BJIa/IeTh HAaBBIKAMU TI03HABATEIBHOM pe(diekcuu Kak OCO3HaHHUS COBEPIIAEMBIX
JIEVUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, HX PE3YJIbTATOB U OCHOBAHUM;

UCTIONB30BaTh NPUEMBI pe(dIEKCHU A OLEHKH CHUTYyallid, BBIOOpa BEpPHOTO
peneHus;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHNUS 110 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YyJIbTATOB JACATEIbHOCTH;

NPUHUMATh ce0sl, MTOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJU3€E PE3yJIbTAaTOB JACSATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mnpouecce OOCTHMXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IMPOrPAMMBI IO
busuKe 1 ypOBHA CPEIHEro 00IIero o0pa3oBaHusl y 00y4arONIMXCsl COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIUIEKT, IPEANoIaralomuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CIHOCOOHOCTh TMOHUMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHHME, BUAETH HAMpaBICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHATIBLHOW CQepbl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHNs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb, yYMEHHE  IPUHHAMATh
OTBETCTBEHHOCTb 3a CBOE MOBEIECHHUE, CIIOCOOHOCTh aAalTHUPOBATHCS K AMOIIMOHAIBHBIM
WU3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAONIEH CTPEMIICHUE K JOCTHKEHUIO LIETU U yCIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOMS U3 CBOMX BO3MOXHOCTEN;

OMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh TMOHMMATh ASMOIMOHAIIBHOE COCTOSTHUE
JIPYTUX, YUUTHIBATh €0 MPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHMUIO;

COLIMATbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpauBaTh OTHOIIECHHUS C
JIPYTUMH JIOAbMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 Kjacce mpeIMETHBIE PE3yJbTaThl HAa 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

JEMOHCTPUPOBaTh Ha NpHUMEpPax pojab M MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4YHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKON IEATEIBHOCTH JIFOACH;

YUHUTHIBATH TPAHUIBI TPUMEHEHUSI U3YUECHHBIX (U3HUECKUX MOJIETIEH: MaTepuaibHas
TOYKa, MHEpLHaNbHAs CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPAOE TEJIO0, WICAIbHBIA ra3,
MOJENHN CTPOCHUS Ta30B, KUIKOCTEH M TBEPHABIX TEJN, TOUCUYHBIN AIEKTPUUYECKUHN 3apsia
IIpU pelieHnu PU3NYECKUX 3a/1a4;

pacro3HaBaTh pU3NUECKHUE SIBICHUS (IIPOLIECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOM TEOpPUU CTPOCHUSA BEILIECTBA "
NEKTPOAVMHAMUKHU: DPABHOMEPHOE M PAaBHOYCKOPEHHOE IPSAMOJMHENHOE JBU)KECHHE,
cBOOO/HOE MaJieHUE TEeJ, IBMKEHHE IO OKPYKHOCTH, WHEPLHSA, B3aUMOACHCTBHE TEI,
mudy3usi, OpOYHOBCKOE JIBHIKEHHE, CTPOCHHE JKUJIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE
o0béMa Tel Tpu HarpeBaHuu (OXJIAXKIEHHUM), TEIJIOBOE paBHOBECHUE, HCIApEHHUE,
KOHJICHCAIUs, TUIABJIEHUE, KPUCTAJUIN3AlMs, KUIIEHUE, BIIAXKHOCTh BO3/1yXa, IOBBIIICHHE
JIABJICHHS ra3a IPU €ro HAarpeBaHWM B 3aKPBITOM COCYJIE, CBA3b MEXKAY IapaMeTpaMu
COCTOSIHUS T'a3a B U30IPOLIECCAX, DJIEKTPU3ALMS TEN, B3AMMOICHCTBUE 3apsA0B;

ONMKCHIBATH MEXAHWYECKOE JBWKEHHUE, WCHOJb3ysd (U3MYecKkue BETUYMHBI:
KOOpAWHATa, MyTh, MEPEMEIIECHHUE, CKOPOCThb, YCKOPEHHE, Macca Tella, CHJIa, WMIYJIbC
Tena, KUHETHYeCKas OJHEprus, IMOTEHUUalbHas JHEpPrus, MexaHudeckas padoTa,



MEXaHUYECKass MOIIHOCTh; MPH OINMWCAHWU TMPABUIBLHO TPAKTOBaTh (DU3UYECKUN CMBICI
UCIIOJIB3yeMbIX BEIUYMH, WX OO0O3HAYCHUS W EIUHUIBI, HAXOAUTh (OPMYJIBI,
CBSI3bIBAIONINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BEIUYMHAMU;

OMKCHIBATh M3YyYECHHBIE TEIJIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUS, UCIIOJIb3YS
(du3nuecKrue BETUYMHBL: JIaBJIEHUE ra3za, TeMIepaTypa, CPeAHsAs KUHETHYeCKash SHEprus
XA0TUYECKOTO JIBXKEHHSI MOJIEKYJI, CPETHEKBAIpaTHYHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSA DSHEprus, paboTa ra3a, KOdPOUIIMEHT IOJE3HOTO JCHCTBUS
TEIJIOBOTO JBUTATelNsd; NpPU OMNHCAHUU MPaBUIBHO TPAKTOBaTh (PU3MYECKUN CMBICI
UCIIOJIb3yeMbIX BEIMYMH, HMX OO0O3HAYEHUS W EIUHUIBI, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEITMUMHAM;

OMHUCHIBATh H3YyYECHHBIE DJIEKTPUYECKHE CBOMCTBAa BEIIECTBA U AJIEKTPUUYECKUE
ABJICHUS (TPOIECCHI), HCIONB3Ysl (PU3NYECKUE BEIMYUHBL: DJICKTPUUYCCKUN 3apsii,
AIEKTPUYECKOE TOJIe, HANPSKEHHOCTh IOJs, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB; MPH
OTMCAHWH TPABUIBLHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIOJIb3YEeMbIX BEIWYUH, HX
0003HAYEHUSI U €IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3MUYECKYIO
BEJIMYMHY C APYTUMHU BEJIMUUHAMU;

aHAJIM3UPOBATh (PU3UYECKHE MPOIIECCHI U SBJICHUSA, UCIIONb3Ys (PU3HMUECKUE 3aKOHBI U
IIPUHLUIIBL: 3aKOH BCceMUpHOro tsarorenus, 1, II u I 3akonsl HetoTOHA, 3aKOH COXpaHEeHUs
MEXaHUYECKON 3HEpruu, 3aKOH COXPAHEHHUS HMITYJIbCa, MPUHLIMI CYNEPHO3ULUU CHUJ,
MPUHLAIN PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJEKYJSPHO-KHHETUYECKYIO
TEOPUIO CTPOCHMS BEIIECTBA, Fa30BbIE€ 3aKOHBI, CBSI3b CPEIHEN KUHETUYECKOW IHEPTUU
TEIJIOBOTO  JBMIKEHUS MOJIEKYJ C aOCOJMIOTHOM TeMmmepaTrypod, TMepBbId 3aKOH
TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUs AJEKTPUUECKOTO 3apsana, 3akoH Kyrona, npu s3Tom
pa3nuyaTth CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U
yciaoBus (TpaHUITEI, 001aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIUIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCI0BUSA UX 0€30M1aCHOI0 UCIIOJIb30BAHUS B IOBCETHEBHOM KU3HU;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3NYECKHUX SIBJIEHUN M MPOLECCOB C
WCIIOJB30BAaHUEM TMPSAMBIX M KOCBEHHBIX U3MEPEHUH, Mpu HTOM (HOPMYJIUPOBATH
npobiieMy/3ajadyy W TUIOTE3y Y4YEOHOTO JKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEIOKEHHOT0 000PY/I0BaHUS, IPOBOJIUTH OMBIT U (DOPMYITUPOBATH BBHIBO/IHI;

OCYUIECTBIISTh MPSMbIE U KOCBEHHbIE U3MEpPEHUS (PU3UUECKUX BEIIUYUH, MPU I3TOM
BBIOMPATH ONTUMAJIBHBIN CIIOCOO U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METOIbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCHUMOCTU MEXIY (DU3MYECKUMHU BEIMYMHAMU C HMCIOJIb30BAaHUEM
NPSMBIX U3MEPEHHH, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH PE3yJIbTATHI
MOJIYYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUAE TAOIUI] U TpaduKOB, nelIaTh
BBIBO/IbI 10 pE3yJIbTaTaM UCCIIEIOBAHNUS;

coOroaTh mpaBuia 0€30MacCHOrO Tpy/ia MPU NPOBEIECHUN HUCCIEAOBAHUI B paMKax
y4eOHOI0 3KCIEPUMEHTa, Y4YEOHO-MUCCIENOBATENbCKOW M MPOEKTHOW JIE€ATEIbHOCTH C
MCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00PaTOPHOro 000pYAOBAHMS;

pemarb pacyéTHhIe 3a7a4yd C SIBHO 3aJaHHON (M3MYECKOW MOJENbI0, HCIONb3Ys
bu3nyueckrue 3aKOHBl M TPHUHIMIBI, HA OCHOBE aHallh3a YCIOBUS 3aJayd BbIOMpATH
(bU3HYECKYI0 MOJIENb, BbIICIATh (PU3nYecKrue BeIMYUHBI U POPMYIIbl, HEOOXOIUMBIE AJIS
€€ pelIeHUs], TPOBOJMUTH PACUETHl M OLEHUBATh PEAIBHOCTh MOJYYEHHOIO 3HAYEHUS
(bu3HYeCcKol BEIUYUHBI,



pemiaTh KayeCTBEHHBIE 3aJlauyd: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PaCCyXIEHUN C OMOPOM Ha M3YyUECHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUE
SBJICHUS;

WCIIOIB30BaTh MpPHU PEIICHUU Y4eOHBIX 3a/lad COBPEMEHHbIE HH(GOPMAIMOHHbBIE
TEXHOJIOTUH JJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU U TIPEJCTABICHUS YUCOHOM
W HAyYHO-TIOMYJISIPHOM WH(OpMalMKM, TMOJIYYEHHOM U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOTy4yaeMyo HH(OPMaIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHUE TMPOIIECCOB OKPYKAIOLIETO MHPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS TO (PU3UKE B TOBCEAHEBHON >KH3HU IS
oOecrieueHusi 0€30MaCHOCTH TMpU OOpaIlieHMH ¢ MNpuOOpaMu W TEXHHUUYECKUMU
YCTPOWUCTBAMH, [IJIi COXPAHEHHWs 3J0POBbS U COOJIIOJCHHS HOPM OSKOJOTUYECKOTO
MOBEJACHNUS B OKPYKAIOLIEH CpEJIE;

paboTaTh B IpyMNe C BHIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, MIaHUPOBAThH
paboTy TPYIIIbI, pAlIMOHAIEHO PACIPEACIaTh 00S3aHHOCTH U IJIAHUPOBATH JIEATEIBHOCTD
B HECTaHJIAPTHBIX CUTYyallUsIX, aJ€KBaTHO OIIEHUBATh BKJIAJ KaXXJOTO M3 YYaCTHHKOB
IPYIIbI B pEIIEHHUE pacCMaTPUBAEMOM MTPOOIIEMBI.

K xoniy obyuenuss B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA NpUMEpax pojib M MecTo (u3uku B (POPMUPOBAHUU
COBPEMEHHOW Hay4YHOU KapTHUHBI MUPA, B pPa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTH,
B IIPAKTHYECKOMN NIEATEIBHOCTH JIIOJICH, IIEJTOCTHOCTh U €IUHCTBO (YU3NUECKOM KapTHHBI
MUDa;

YUYUTHIBATh TPAHUIIBI MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJIEICH: TOYCUHBII
AIEKTPUUYECKUI 3apsjl, Jyd CBETa, TOUEUHbIH MCTOYHUK CBETA, SIEPHAsI MOJENb aToMma,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpU pelieHnr (PU3nuecKux 3a1ay;

pacro3HaBaTh (U3UYECKUE SBICHUS (TIPOLIECCHI) U OOBACHITH UX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKY W KBAHTOBOM (DU3MKHU: 3JIEKTpUUYECKass MPOBOJAUMOCTh, TEIJIOBOE,
CBETOBOE, XHUMHUUYECKOE, MAarHuTHOE JCHUCTBHUS TOKa, B3aUMOJICUCTBUE MArHUTOB,
AJIEKTPOMArHuTHasE MHAYKIUS, JACHCTBHE MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM H
NBIDKYIIMACS — 3apsill, DJIEKTPOMAarHUTHbIE KoJeOaHHWS ¢ BOJIHBI, MPSMOJIMHEHHOE
pacmpocTpaHEHUE CBETa, OTpakeHHe, MperoMiieHue, HHTepdepeHuus, audpakuus u
MoJIsIpU3alivsl  CBeTa, Jucrepcust cBera, GorodnekTpudeckuii 3¢ dexT (dhoTodddexr),
CBETOBOE JIaBJIEHWE, BO3HMKHOBEHHUE JIMHEHYATOro CIEKTpa aroMa BOAOpOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

OMHUCHIBATh HU3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE, BIECKTPUUYECKYI0 MPOBOJAMMOCTH PA3IUYHBIX CPEA) U BJIECKTPOMArHUTHbBIC
sBJICHUS (TTPOIIECCHI), WCIIONB3YsT (PU3MUECKHE BEIMYWHBI: SJEKTPUUCCKUN 3apsf, CHiia
TOKa, OJJICKTPUYECKOE  HAMpPSOHKEHHUE, JJIEKTPUUYECKOE  COMPOTUBIICHUE, PA3HOCTh
MOTEHIIUAJIOB, AJEKTPOABMKYIIAs cuja, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJISI, CHUJIa
Awmnepa, cuna JlopeHna, HMHAYKTUBHOCTh KATYIIKH, DHEPrUs DJIEKTPUYECKOTO U
MarHuTHOTO TOJied, ePUo U YacToTa KoJieOaHHM B KOJIEOATEIHLHOM KOHTYpE, 3apsia U
CWJIa TOKa B TMPOIECCE TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoyieOaHuM, (oKycHOe
paccTosTHUE M ONTHYECKass CWia JIMH3bI, [PU ONHUCAHUM MPABUJIBHO TPAKTOBAThH
(buU3HYECKUl CMBICI HCIIOJIb3YEMbIX BEITUYMH, UX 00O03HAUYECHMS] M €IMHUIIbI, YKa3bIBATh
(dbopMyIIbI, CBSI3BIBAIONIME JAHHYIO (U3UUECKYIO BEIMUUHY C IPYTUMH BEIIMYNHAMU;



ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS M TIPOIECCHI, MUCTIONB3Ys (U3MUECKHE
BEITUYMHBI; CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YaCTOTA CBETA, SHEPTHS U
UMITYyJIbC (POTOHA, TEPUO TOypachaaa, SHEPTUs CBSI3W aTOMHBIX sIep, TPU OMHCAaHUHU
MPaBUJILHO TPAKTOBATH (PU3WYECKUIA CMBICIT MCTIOIB3YEMBIX BEJIMUWH, UX 0003HAUCHUS U
CAMHMIIBI, YKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIIME JaHHYIO (U3HUYECKYIO BEIUYHHY C
JIPYTUMU BETUYMHAMH, BBIYUCIIATH 3HaYCHUE (PU3UYCCKOU BEIMYUHBI,

aHAIM3UPOBATh (PU3UUYECKHE MPOIICCCHI U SBIICHHUS, UCITONIB3YyS (PU3HUCCKHUE 3aKOHBI U
OpUHIMIBE: 3akoH OMma, 3aKOHBI IOCJENOBATEILHOTO W MMapalIebHOTO COSAMHEHUS
POBOJHUKOB, 3akoH JDxoyns—JIeHna, 3akoH 5SJIEKTPOMArHUTHOW WHAYKIUHU, 3aKOH
NPSIMOJIMHEWHOTO  paclpoCTpaHEHUsT CBETa, 3aKOHbI OTPAXKEHUS CBETa, 3aKOHBI
MpeJIOMJICHUSI CBETa, ypaBHEHUE ODuHIITEHHa a1 Gororddexra, 3aKOH COXpaHEHUS
OHEPTUH, 3aKOH COXPAHECHUS UMITYJIbCa, 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsiia, 3aK0OH
COXpaHEHHUs] MAaCcCOBOTO 4HCIIa, MOCTyJaThl bopa, 3aKOoH pagMoakTUBHOTO pacmajaa, Mpu
ATOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €r0 MAaTEeMAaTHYECKOE BBIPAKCHUE U
ycioBus (IpaHullbl, 001aCTH) TPUMEHUMOCTH;

OTIPENCIISITh HAMPABIICHUE BEKTOpAa WHIYKIIMA MAarHUTHOTO TIOJS TPOBOJHUKA C
TOKOM, CUJIbl AMmepa u cuiibl JlopeHna;

CTPOUTh W OIUCHIBATh H300paKEHHE, CO37aBaeMOE TUIOCKMM 3EPKajioM, TOHKOM
JIMH30M;

BBITIOJIHATD SKCIIEPUMEHTHI 10 UCCIIEI0BAHUIO (PU3UYECKUX SIBICHUN U MPOIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHHMM: Mpu 3TOM (POpMyIHUpOBaTh
npoOiemy/3afady M THUIOTE3y Y4eOHOTrO »SKCIEpUMEHTa, CcOoOUpaTh YCTAHOBKY W3
MPETI0KEHHOT0 000PYI0BaHMUSI, IPOBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYHIIECTBIISITh MPSMbBIE ¥ KOCBEHHBbIC U3MEPEHUS (DU3UUYECKUX BEIIUYUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUs U MCIIOJIH30BaTh U3BECTHHIE METOBI OLICHKH
MOrPENTHOCTEN U3MEPEHNN;

WCCJICIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIWYUH C WCIOJIB30BAHUEM TIPSIMBIX
U3MEPCHUN: TIpH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATh PE3yIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (DH3WYECKUX BEIMYMH B BUAE TAOIUI] M TpaduKOB, neIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMUS;

coOro1aTh TIpaBmiIa 0€30MMacHOTO TPy/Ia MPU MPOBEICHUH HUCCICAOBAHUN B PaMKax
y4eOHOT0 SKCIEPUMEHTa, Y4YEOHO-UCCIEAOBATENLCKOW M TPOEKTHOW JEeATeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOpHOro 000pyAOBAHMUS;

pemarh pacu€THble 3aJadydl C SIBHO 3aJlaHHON (DM3MYECKOM MOJIEIbI0, HCIONb3YS
dbu3nueckrue 3aKOHBl M TPHUHIMIBI, HAa OCHOBE aHallh3a YCIOBUS 3aJaddl BHIOMPATH
(bU3HYECKYI0 MOJIeTb, BBIICTATh (PU3NYECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE IS
e€ pelieHusi, MPOBOJAUTH PACU€Thl U OIICHUBATH PEATBHOCTH MOJYYCHHOTO 3HAYCHUS
(U3UICCKON BEIIMUHHEL;

pemniath Ka4deCTBEHHBIC 3aJadyd: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
IIEMOYKY PACCYXIACHHUM C OMOPOi HAa M3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHEC
SIBIICHUS,

WCIIOJIB30BaTh TIPH PEIICHUH Y4YeOHBIX 3a7a4 COBPEMCEHHBIE HWH(GOPMAIIMOHHBIE
TEXHOJIOTHH JIJIS TIONCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMH U MIPEACTABICHUS yYIeOHOH
U Hay4YHO-MOMYJISIpHOW uWHGOpMAIMK, TOJYYEHHOW U3 pa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMy10 HHPOPMAIIHIO;

OOBSCHATH TPUHIUIBI JEHCTBUS MAallluH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasznuyaTh YCIOBUS UX 0€30MaCHOTO UCTIOIh30BaHUS B IIOBCEIHEBHON KU3HH,



OPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCTIOJB30BaTh TEOPETHUYECKHWE 3HaHWS MO (PU3MKE B TOBCEIHEBHON JKWU3HH IS
oOecrieueHusi 0€30MaCHOCTH MpU  OOpalieHMH C [pudopaMU W TEXHUYECKUMU
yCTPOMCTBaMH, Ui COXpAHEHHs 3I0POBbsl M COONIOEHUS HOPM DKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B IpyIE C BBITOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh
paboTy IpyMNIbl, pallMOHAIBHO PacCHpeeIaTh 00S3aHHOCTH U IJIAHUPOBATh JIEATEIbHOCTD
B HECTaHAAPTHBIX CUTYallUsX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaXKIOIO M3 yYaCTHUKOB
IpYyMNIbl B peLIeHHE paccMaTpuBaeMoOM MpoOIeMbl.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanyecTBo yacoB DJIEKTPOHHBIE
Ne HanmeHnoBanue pa3iesoB u Kp/ o/ (uu¢posbie)
n/n TEM NMpPpOrpaMmal Bceero paﬁOT p oﬁpasonaTeanbIe
o padoThI pecype
Paznen 1. PUSUKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
11 ®u3uKa U METOABI HAYYHOTO ) bubnuorexa [IOK
) TO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmnoreka IJOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
Bbub6mmorexa [JOK
22 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpAaHEHHUS B 6 1 1 bubnuorexa [JOK
) MEXAHHUKE https://m.edsoo.ru/7f41bf72
Wtoro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJUHAMMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnunorexa [JOK
] KMHETUYECKOU TEOPUH https://m.edsoo.ru/7f41bf72
Bbu6mmorexa [JOK
32 OCHOBEI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
o | e Bnsmorea 10K
’ n ' https://m.edsoo.ru/7f41bf72
TIEePEX0IbI
Wroro no pazgeny 24
Paznen 4. DJIEKTPO/IMHAMUKA
bu6nmorexa [JOK
4.1 DJIeKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
o | damt e [ Busmorsa 101
' ' P https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pazueny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68 3 3
110 TPO'PAMME




11 KIJACC

KoJsnyecTBo 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3iesioB u (uudposbie)
Kp/ IIp/
n/m| TeM MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoTsl | padoThI pecypebi
Paznen 1. JIEKTPOJIMHAMUKA
11 MaruauTHOE ToJIe. 11 1 3 bubmmorexa [JOK
) DJIEKTpOMarHuTHasi UHAYKIHS https://m.edsoo.ru/7f41¢97¢
Wroro no pazueny 11
Pazpnen 2. KOJJEBAHUSA U BOJIHbI
21 MexaHu4deckue u 9 1 bubmnoreka [IOK
) AJIEKTPOMArHUTHBIE KOJICOAHMsI https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKue u 5 1 bubmuoreka [JOK
] DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 24

Pazzen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI crielIUaIbHOU TEOPUH 4 1 bubmnorexa [IOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBON ONTUKH 6 ngg;ﬁfg;gg% 41¢97c
42 | Crpoenne atoma 4 Eggg}jgggg;ggﬁﬂlw%
4.3 | Arowmoe szpo > Et?r?sjzl/l;ll?qfcli(sigrouﬁfﬂ c97¢
Wroro no pazgeny 15
Pa3nes 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU
51 DIIeMEHThI aCTPOHOMUH U 7 1 bubnmoreka [JOK
acTpopU3UKU https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 7
Paznen 6. OGOBHIAIOIEE IOBTOPEHUE
6.1 | OSobuaromee nostopere 4 s medson w1697
Wroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 63 4 7
110 [TPOTPAMME







INOYPOYHOE IINTAHUPOBAHMUE

NBIDKECHHE

10 KUIIACC
KoinuecTBo yacos
HpaxTuyeckue DJIeKTPOHHbIE
padoTEI, B TOM undpoBbie
uucie (IIP) n o0pa3oBaTelbHbIE
J1abopaTopHbIe pecypchl, B TOM 4HCJIe
e pabotsI (JIP) ¢ Buaeoypoku (BY) ¢
i Tema ypoka B KoHTpoJIbHBbIE | HCIOJIB30BAHHEM ucnoab3opanuem IO
cero
padoThI IO «IBpuKa» «IBpHUKa» MOOWIBHOTO
MOOHILHOTO HHTErPUPOBAHHBII
HHTErPHPOBAHHBI MYyJbTHUMETHHHBIN
ﬁ KoMIuIekca ¢ 3D
MYJIbTHMEAMHHBII BU3yaausanuen
KoMILIekca ¢ 3D
BU3yaJIH3anuen
1 ®usuka — Hayka o npupoje. Hayuneie 1 bu6muoteka [IOK
METO/IbI TO3HAHUS OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32¢2
Ponb u mecTo pusuku B GopMUpOBaAHUU
2 COBPEMEHHOM CPII)a YHOI K(g EI/IHIE)I Mwupa, B 1 bubmnorexa [IOK
P N Y P Vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JESATEIbHOCTH JIIOIeH
Mexanudueckoe ABUKEHHE Bubmnorexa LHIOK
OTHOCHUTENBHOCTH MexaHﬁquKoro hitps./m.eds00.0/ 103308
3 BrkeHus. [IepeMerienue, CKOpocThb ! Hpocatorp B 10
A - IepeMellt » CKOP ’ Opuka (27) «IlyTs u
YCKOpEHHUE
UCPCMCIICHUE» |
4 PasHoMepHoOEe NpAMOIHHENHOE NBIKEHHE 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnnorexa [JOK

https://m.edsoo.ru/ff0c372e




6 CBobOoaHOe najieHue. Y CKopeHue bubnnorexa [JOK
CBOOOHOTO NaICHUs https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nuxenue. J{BuxeHne bubnnorexa [JOK
MAaTepHATbHON TOYKHU MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
bu6mmorexa [JOK
[IpuHnun otHOCUTENBLHOCTH ["anuies. https://m.edsoo.ru/ff0c3be8
8 NuepuunaneHblie cuctemsl orcuera. [lepBblit IIpocmotp BY I1O
3akoH HeloToHa OBpuka (35) «Ilepsbiii
3akoH HproToHa»
bubnuoreka [JOK
Macca tena. Cwia. [IpuHnun cynepno3unuu https://m.edsoo.ru/ff0c3be8
9 cui1. Bropoii 3akon HeroToHa st Ipocmotp BY 11O
MaTepUaIbHOU TOUKH OBpuka (23.24) «Cunay,
LeiicTBre CHITBDY
bu6mmoreka [{OK
Tperuii 3akoH HproTOHA 1711 MaTepuanbHbIX huips. o, Hie Shes
10 Tcl)’qu a P Ipocmotp BY 110
Opuka (37) «Tperuit
3akoH HproTOHa»
11 3akoH BceMHUpHOTO TsiroTeHus. Cuna bubnmnorexa [JOK
TshKecTU. [lepBasg KocMHuuecKasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6nuoreka [JOK
12 . I'yka. B
Cuna ynpyroctu. 3axon I'yka. Bec Tera https://m.edsoo.ru/ff0c3el8
bu6nmoreka [JOK
Cuna tpenus. Koapdunment tpenus. Cuna https://m.edsoo.ru/ff0c3{76
13 COMPOTHBJICHHS TIPH ABUKCHHUHU TEJIa B Ipocmotp BY 110
KUJKOCTH WM raze OBpuka (26) «Tpenue
KAUEHUS U CKOJbKEHUS
ITocTynarenbHOE U BpalaTesbHOE bubnnorexa [JOK
14 JIBUKEHHE a0COIIOTHO TBEPAOIO Tea. https://m.edsoo.ru/ff0c41a6
MowmenT cuisl. [liieuo cumel. YcnoBus [Ipocmotp BY 110

paBHOBECHS TBEPAOTO TEJIA

OBpuka (66) «llapa cu»




Nmnynbc MaTepruanbHOW TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHYJ'H:C CHUIJIBI.

bu6mmorexa [IOK

15
3aKOoH coXpaHEeHHUs uMItyibca. PeaktruBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pabota u momHoCTh critbl. KuHeTnueckas
16 SHEPrUs MaTepHaIbHOM TOUKH. TeopeMa 00 bubmaorexa [JOK
p p - p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOI SHEPTUU
[TorenumanpHas sHeprus. [loreHnuanpHas
17 SHEPrus yrnpyro nepopMUpPOBaHHOM bubnmnoreka [JOK
npyxuHbl. [loTeHIManbHas SHEprus Tejia https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3eMITH
[ToTeHImanbHbIe U HEMOTEHIIUAIBHBIE CUJIBI. bubmuoreka [JOK
CBsi3b paOOTHI HETIOTEHITMAIBLHBIX CHII C https://m.edsoo.ru/ff0c478c
18 U3MEHEHUEM MEXaHUYECKOU SHEPTUn IIpocmotp BY 110
CUCTEMBI TeJl. 3aKOH COXPaHEHUs OBpuka (65)
MEXaHUYECKOW SHEPTUU «KuHeTnyeckas SHePrus»
JlabGopaTopHas pabota «lccnenoBanue
19 CBSI3H PaOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOW SHEPrUH TeJla Ha MPUMEpE
pPACTSDKEHUS PE3UHOBOTO KI'YTa»
KonTponbhas pabora nmo teme «KnunemaTtuka.
20 [[I/IH&E/II/IKa 3aIIZOHBI COXpaHEHHS B Bubmaozexa HOK
’ P https://m.edsoo.ru/ff0c4b74
MEXaHUKE)
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KHHETUYECKOM Teopur. Bpo H}(])BCII)(OG bubmorexa [JOK
PHH. bpoy https://m.edsoo.ru/ff0c4dc2
nskenne. nddysus
N [pocmotp BY 110
XapakTtep JBUKEHUS U B3aUMOJICHCTBUS S ——
22 YaCcTHIL BemecTBa. Moean CTpOeH s Ta30B, Jepuka (67)
N .. «Kuneruueckas Teopus
KUJKOCTEN U TBEPABIX TEI
BEIIIECTBA»
23 Macca monekyn. KonudecTBo BemiecTna.

[TocTositnHast ABoraapo




TennoBoe paBHOBecue. Temneparypa u eé

24
n3mepenue. [llkana remneparyp Lenscus
25 Wneanpueiii raz 8 MKT. OcHoBHOE bu6mmorexa [IOK
ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AGcomoTHas TeMIepaTypa Kak Mepa
26 CpeHEl KHUHETUYECKON DHEPTIUU JBUKECHUS bubmuorexa [JOK
MOJIEKYJI. YpaBHeHUEe MeH ieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH JlanbToHa. I'a30BbIC 3aKOHBI
JlaboparopHas pabdorta «ccnegoBanue
28 3aBHCHMOCTH MEIKJTy ITapaMeTpaMu 1
COCTOSIHMSI Pa3pEKEHHOI0 ra3a
79 N3onponeccsl B UACAIBHOM ra3e U uX bubnnorexa [JOK
rpaguvecKoe MpeCTaBICHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TepMOJUHAMUYECKON
30 CUCTEMBI U CTIOCOOBI €€ U3MEHEHHUSI. bubnuoreka [JOK
KonnuectBo temnotel u padoTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsI OJJHOATOMHOIO UJICAJIBLHOTO Ta3a
31 Bunpl Temonepenayuu Bubmiorexa LJOK
! peil https://m.edsoo.ru/ff0c5¢c36
VY ienpHas TENIOEMKOCTD BEILIECTBA.
32 K(I)[nnquTBo TEIUIOTHI IIPH TE-IITJIOHG enaue Bubmiorexa IJOK
N P peate. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIi Tporecc
33 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnorexa [JOK
IIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeobpatumocTh po1eccoB B MpUpoIe. bubnmnorexa [JOK
BTopoii 3aKOH TEpMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunuun neiictus u KIIJ[ rennoBoit IIpocmoTtp JIP T1O bu6nuoreka [JOK
MAaIlUHBI OBpuka (35) https://m.edsoo.ru/ff0c600a

KABUTaTCJIb
BHYTPCHHETO




CropaHMsA»

36 uxn Kapuo u ero KIII
37 DKOJOrH4ecKHe MpooIeMbl
TEIIOPHEPTETHKHU
38 O6o6maronuit ypok « MonekysipHas bubnuorexa [JOK
(usuka. OCHOBBI TEPMOJUHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme
39 «MOerK s HIa)SI ¢uzuka. OCHOBBI bubmorexa LOK
yIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI))
40 [TapoobOpa3zoBaHue 1 KOHJEHCALIMSL. bu6numoreka [IOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOJIFOTHAS 1 OTHOCUTEIbHAS BIIAYXKHOCTh bu6mmorexa [IOK
Bo3ayxa. HacklleHHsIi nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
amopdHble Tena. AHU30TPOIHUS CBOWCTB bubnnorexa [IOK
42
KpucTauioB. JKuaKue KpucTalibl. https://m.edsoo.ru/ff0c65f0
CoBpeMEHHbIE MaTEpHAJIbI
43 [InaBnenue u xpucraumsanus. Y gejbHast bubnnorexa [JOK
teriora rmasienus. CyOnumanus https://m.edsoo.ru/ff0c6708
but6mmoreka [JOK
44
YPaBHEHHUE TEIIOBOTO basanca https://m.edsoo.ru/ff0c6820
bubmmorexa [IOK
35 35 N https://m.edsoo.ru/ff0c6bec
45 JEKTPU3ALMS TeJl. DIEKTPUUECKUM 3apsi. Ipocmorp BY IO
JIBa BUa IEKTPUUYECKUX 3apsI0B Sepuka (46) «CroficTBa
AIEKTPUYECKOTO 3apsijia
[TpoBOAHMKH, TUAIIEKTPUKU U
46 H(E)JI HHOBO E;IfKH 3aK(I:H COXpaHEeHHs bubmmorexa [IOK
YHPOBO ' p https://m.edsoo.ru/ff0c6bec
AJIEKTPUYECKOTO 3apsaa
47 B3anmopeiictBue 3apsanoB. 3akoH KynoHa. bubnmnoreka [JOK

ToueyHblii 2JIEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ff0c6cesd




Hanpsk€HHOCTD 371€KTPUYECKOTO MOJIs.

butmmoreka [JOK
https://m.edsoo.ru/ff0c6df2

48 [TpUHIKIT CYTIEPIIO3UIIMHI HIEKTPHUCSCKUX Ipocmotp BY 110
nosieit. JInauu HanpsHKEHHOCTH Opuka (49.50) «Teopema
TLayca»
49 PaGota cuit 31eKTpoCTaTUYeCKOro MOJIsL. bubmmoreka [JOK
ITorenman. Pa3HoCTh NOTEHIIMATIOB https://m.edsoo.ru/ff0c6{00
bu6mmorexa [IOK
[IpoBOAHMKYN M AUDIIEKTPUKU B https://m.edsoo.ru/ff0c7018
50 3JIEKTPOCTATUYECKOM II0JIE. [Ipocmotp BY 110
JusnexTpudeckasl IpOHUIIAEMOCTD OBpuka (31)
«l"aJibBaHOCTETUS
but6mmoreka [JOK
https://m.edsoo.ru/ft0c7126
51 Dnexrpoémrocts. KonmeHcaTop Ipocmotp BY 110
DBpuka (51)
«Konnencarop»
57 ONEeKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOPA. bubnnorexa [JOK
DHeprusi 3apsHKEHHOTO KOHJEHCATOPa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaropa'”
[IpuHIMIT NENCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMPOBAJILHOT'O anapara,
CTpYHHOI0 IPUHTEPA. DJIEKTpOCTaTHYECKast
3ammTa. 3a3eMJICHUE AIEKTPOIIPHOOPOB
DneKTpuYecKuil TOK, yCIOBUS €r0
55 cymectBoBaHus. [locrosunblii Tok. Cuna
toka. Hampsixenue. ConpotuBienne. 3akoH
OmMa Juist yyacTKa Lenu
56 [TocnenoBarenbHOE, MapaJIEIBbHOE, bubnuoreka [JOK

CMEIIaHHOE COCJMHEHHE TIPOBOIHUKOB.
JlaGoparopHas pabota «/3yueHue

https://m.edsoo.ru/ff0c7410




CMCHIAHHOI'O COCIUHCHUS PE3UCTOPOB»

PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA.

bubnuoreka [JOK

57
3akoH Jlxoyssi-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma AJi OTHOU (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe 3ambikaHue.
58 JIaGo paTo Hasl I;.GOTa «I/EsMe enune DJIC Eubmrorexa TOK
patop P p https://m.edsoo.ru/ff0c7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS»
DNEeKTPOHHAs! TPOBOJIUMOCTD TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTh CONIPOTHBIICHHUS
METAJUIOB OT TEMIIEPATYPHI.
CBEpXIIPOBOJIUMOCTh
60 DJIeKTpUYECKUi TOK B Bakyyme. CBOCTBa
3JEKTPOHHBIX MYUYKOB
[omynpoBoAHUKH, HX COOCTBEHHAS U bubnnorexa [JOK
61 MpUMecHas MPoBOAUMOCTh. CBOMCTBA p—n- https://m.edsoo.ru/ff0c84ae
niepexoja. [1oynpoBoIHUKOBBIE TPHOOPHI 3
DIEeKTPUYECKHUI TOK B pacTBOpax U
acnnfBaX ANEKT OJ'II/ITIz)B b bubmorexa LOK
62 p P ’ https://m.edsoo.ru/ff0c82ba
DNEeKTPOIUTHYECKAs TUCCOLIUALIHSL.
DIIEKTPOIIN3
DNEeKTPUYECKUM TOK B rasax.
p N . bubmmoreka [JOK
63 CaMOCTOATENBHBIN U HECAMOCTOSTEBHbIH
https://m.edsoo.ru/ff0c84ae
paspsia. Moanus. [nazma
DnexTpuueckrue NpuOopsl U yCTPOMCTBA U UX
64 I aKTIfI)T-IeCKOC I I/II)MeHepHI/IG }i'[ I;BI/IJ'Ia bubmuorexa [IOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTH
. bu6nuoreka [JOK
65 OG6o0maroIIuil ypoK « DIEKTPOAUHAMHUKA
HHAIOTHHH YD POt https://m.edsoo.ru/ff0c88be
66 KontposbpHas paboTa mo teme bubmuorexka [JOK

«nexkrpocraruka. [loctosHHbIN
IEKTPUUYECKUI TOK. TOKH B pa3IMIHBIX

https://m.edsoo.ru/ff0c8a8a




cpenax»

67 PesepsHrliit ypok. KonTponbHas pabora no 1 bubnmnoreka [JOK
teMe "DneKkTpoaruHamMuKa' https://m.edsoo.ru/ff0c8c56
63 PezepBHblil ypok. O000maonmii ypox mo bubanorexa [HOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME
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11 KITACC

Kosan4yecTBo yacoB DJIeKTPOHHbIE
IIpakTyeckue padboTsl, B ungposbie
Tom uncie (IP) 1 oOpa3oBaTe/ibHbIE
€CypChl, B TOM YHCJIe
J1abopaTopHbie padoThl pecypeet,
BHueoypokHu (BY) ¢
Ne (JIP) ¢ ucnoJib30BaHuEM
Tema ypoka KonTpoJbHble ucnoJsb3osanuem IO
n/m Bcero IO «IBpuKa»
padoThbI «IBpHUKa» MOOWIBHOTO
mMobHILHOrO HHTErPUPOBAHHbII
HHTerpPUPOBAHHBII MY JIBTHMeIHIHBII
MyJILTHMe A HbIH KoMmILiekca ¢ 3D
KoMILiekca ¢ 3D B“3yaﬂn3auueﬁ
BU3yaJIM3anuei
bubmoreka [JOK
. [Ipocmortp JIP 11O OBpuka | https://m.edsoo.ru/ff0c9778
ITocTOsIHHBIE MArHUTHI U UX B3aNMOJEHCTBHUE.
. (8,9) «MarautHoe€ 10J]1€E [Ipocmotp BY 11O OBpuka
1 MarnutHOe nosue. BeKTop MarHuTHOU 1
. IIPSIMOTO ITPOBOJHMKA C (8.9) «MarnuTHOE 10JIE
MHAYKIMH. JINHUA MarHUTHOM MHIyKIIUU
TOKOM» IIPAMOTO MIPOBOIHUKA C_
TOKOM»
MarauTtHoe 1ose NpoBOAHMUKA C TOKOM. OIIBIT
2 Opcrena BBaHMOHSﬁCTBI:de MIPOBOJIHHUKOB C 1 bubmiorexa LIOK

p ’ P https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopartopHas padota «/3yuenue 1 1 bubnmnoreka [JOK

MarHUTHOTO IIOJI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
. bubnmnorex K
JIeficTBHE MarHUTHOTO TOJISL HA ITIPOBOJIHHUK C 1 Omaotexa O
https://m.edsoo.ru/ff0c9acO
tokoM. Cunia Amnepa. JlaboparopHas pabota IIpocmotp JIP I1O OBpuka

4 " 1 y Ipocmotp BY T10 DBpuka
«HccnenoBanne neiCTBUS MOCTOSTHHOTO (11) «IIpaBumno neBoii pyku -

(11) «ITpaBusio neBoit
Mar"HuTa Ha paMKy ¢ TOKOM) dyiemeHra»
pyku DiemMeHra»

5 JIeficTBHE€ MarHUTHOTO TOJI HA JBHKYIIYIOCS 1 [Ipocmotp JIP I1O OBpuka | bubanoreka [HOK
3apspkeHHyro yactully. Cuna Jlopenna. Pabora (16,17) «/IBmxenue 3apsina B | https://m.edsoo.ru/ff0c9df4
cuiel JlopeHna MATHUTHOM ITOJIE» [TpocmoTp BY 110 OBpuka

(16.17) «/IBuxxenune
3apsija B MATHUTHOM




TI0JICY

DneKTpoMarHuTHast HAYKuus. [loTok
BEKTOpa MarHUTHOM uHaykuuu. 31C

IIpocmotp BY 110 DOBpuka

6 .

WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHON (53) «I1paBmiio JleHia»
nHaykmu Papanes

7 JlaGopatopHas pabota «MccnenoBanue bu6mmoreka [IOK
SIBJICHUSI DJICKTPOMArHuTHON MHTYKITUW https://m.edsoo.ru/ff0cal 50
NHaykTUBHOCTD. SIBIEHME CAMOMHIYKIIMH.

8 O/C camouHIyKIMu. DHEPrusi MAarHUTHOTO bubnuorexa [JOK
MOJIS1 KaTYIIKK ¢ TOKOM. DJEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
1oJie
TexHruecKkue ycTpoiucTBa U X IPUMEHEHHUE:

9 ITOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHHTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTETU
3JIEMEHTApHbBIX YaCTHULl, MHAYKIIMOHHAS N1€Yb

10 O6o0maromuii ypok « MarHuTHOE TOJI€. bubnmnoreka [JOK
DneKTpOMarHuTHas UHAYKIHS» https://m.edsoo.ru/ff0cab82

11 KonTponbhas padora no teme «MaruutHoe bubnunoreka IIOK
1oJie. DJIIEKTPOMAarHuTHasl MHIYKIHUS» https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUYECKUE KOJICOaHMSI.

12 I"apmonnueckue konebanus. Y paBHeHUE bubnunoreka [IOK
rapMoHHuYecKux Konedanwuii. [IpeBparienue https://m.edsoo.ru/ff0caf06
SHEPTUH
Jlabopartopnast pabota «MccnenoBanue

13 3aBHCHMOCTH MEPHOJIa MANIbIX KoieOaHui
rpy3a Ha HUTH OT JUTMHBI HUTH M MacChl Tpy3a»

Koneb6arenbupiii KOHTYp. CBOOOIHBIC
3JI€KTPOMArHUTHBIE Kg§e6aﬁm B UJICAJIbHOM bubmorexa I{OK

14 o 6612)1 CIBHOM KO o, AHAIO o https://m.edsoo.ru/ff0cb820

KOJIeOaTeIIbHOM KOHTYpE. AHAIOTHS MEX

yP y IIpocmotp BY T10 DBpuka
MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMU
19) «LC-konebaHus»»

Kos1e0aHusIMU

®opmyna Tomcona. 3aKOoH cOXpaHEHUS

. pMY P Bu6norexa [IOK
5 SHEPTUH B HJICATHHOM KOJIEOaTEIbHOM

KOHTYpE

https://m.edsoo.ru/ff0cb9c4




[IpencraBienue o 3aTyxaronMX KoJIeOaHUIX. bubnmnorexa [JOK
16 BrIHyKIeHHBIE MEXaHUYECKUE KOJICOAHMSI. https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeiHyX/I€HHBIE 3JIEKTPOMAarHUTHbBIE [Ipocmotp BY 11O DBpuka
KoseOaHus (19) «LC-xosieGanus»»
Ilepemennsblit Tok. CHHYCOUJAIBHBIN
17 IIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO bubnmnorexa [JOK
TOKa. AMIUIUTYTHOE U JE€HCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HaY€HHE CUJIbI TOKA M HANPSDKEHUS
18 Tpancdopmarop. [IponsBoacTBo, nepenaya u
noTpedIeHUE DIIEKTPUIECKON YHEPTHH
VYeTpoiicTBO U MPaKTUYECKOE TPUMEHEHNE
19 BJICIEF quCKorop3BOHI<a reHe ETO a buGnnorexa [IOK
p . paTop https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeiayd
DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnonp3oBanus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KM3HU
MexaHnudecKkre BOJIHbBI, yCIOBUS
acnpoctpanenus. [le ’IZO,I[ CkopocTb Bubmiorexa LIOK
21 pactipocth - 1 CPHOL p https://m.edsoo.ru/ff0ccas4
pacrpocTpaHeHuUs U JUTMHA BOJIHBI.
ITonepeynble ¥ MPOJI0JIbHBIE BOJTHBI
bubmmoreka [JOK
https://m.edsoo.ru/ff0cccOc
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa. [Ipocmotp BY 11O OBpuka
Bricora Tona. TemOp 3Byka (30) «PacnpocTpaneHue
3BYKa B Pa3JIUYHBIX
cpeax»
23 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnmnorexa [JOK
ckopocTs. Illkana 3J1eKTpOMarauTHbIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUKUIIBI paIUOCBA3U U TEJIEBUICHHUSL.
PazButue cpencts cBszu. Panguonokanms
but6mmoreka [JOK
25 KonTponbnast pabota «Konebanus u BOTHBDY
P P https://m.edsoo.ru/ff0cc6f8
26 [IpsimonuHeitHOE pacipocTpaHeHHUEe CBETa B bubnnorexa [JOK

OTHOPOJHOM cpeze. ToueuHbll HCTOYHUK

https://m.edsoo.ru/ff0cd350




ceera. Jlyu cBera

OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA.

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

27 [TocTpoenne n300pa>keHHii B TNIOCKOM IIpocmotp BY I10 OBpuka
3epKaje (5) «oTpaxeHue cBera u
€r0 3aKOHBD»
[Ipenomiienue ceta. [lonHoe BHyTpeHHEE
28 OTp axerne. [IpenenpHbIi yro H}(I)J'II:-IOFO bubmnorexa [IOK
P - pedl Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAKECHHUS
29 JlaGopatopnas pabora «M3mepenue 1 bu6mmoreka [IOK
IoKa3aTeis NPEJIOMIIEHUS] CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunsel. [Toctpoenne n3o0paxeHuil B JIMH3E. bu6muoreka [IOK
30 9
DopmyJia TOHKOM JIMH3L. Y BEJIMYEHUE JIMH3bI https://m.edsoo.ru/ff0cddle
1
JlaboparopHas padota «ccnenoBanue IIpocmotp BY T10 DOBpuka
31 OPATOPHA P . 8 ITpocmotp JIP T1O DBprika D D P
CBOWCTB M300paKeHUH B TMH3aX) (4) «JIuH3BY»
(19) «JIun3b)
ucnepcus cBera. CIoXHBIN cocTaB 6eoro 1
39 A p IIpocmotp BY T10 DOBpuka
cseta. L{Ber. JlabopaTopHas pabota [Ipocmotp JIP I1O DBpuka
(13) «/lucniepcusi cBeTa»
«HabnrogeHne ucepcuu CBeTay (13) «/lucnepcus cBeTay
bubnuoreka [JOK
WNutepdepentus creta. Audpakus cBera. https://m.edsoo.ru/ff0ced22
33 N
JudpakuroHnHas pemeTka [Ipocmotp BY T1O 3Bpuka
(68) «/ludpakius ceeray
[TonepeuynocTs cBeTOBBIX BONH. [Tonspuzanus bubnmoreka [JOK
34
CBETA https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI M yCTPOWCTBA U
yCIIOBUS X O€30MacCHOT0 NPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
36 MEX&HEKI/I %OCT JaThl CELMATILHON Teopun bubmorexa LIOK
’ y H P https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bu6mmoreka [IOK
3ameIeHHe BpEMEHH U COKpAaIllEHUE JITTMHbI https://m.edsoo.ru/ff0cfa42
38 DHeprusi ¥ UMIYJIbC PETSITUBUCTCKOM bubnuorexa [JOK

YaCTHUIIBI. CBsI3b MacChI C 3Hepl"PIeI>i )4

https://m.edsoo.ru/ff0cfc68




UMITYJIbCOM. DHEPIHsl TOKOsI

39 KonTponbhas padota «Ontuka. OCHOBBI bubnmnorexa [JOK
CIELMATIbHOM TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf610
®oronsl. opmyia [Inanka. SHeprus u bubnnorexa [JOK

40
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6

41 OTtkpbiTHE U HccaenoBaHue GoToddexra. bubnmnoreka [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3axoHbl poTodpdexra. YpaBHEHUE

42 3ﬁHMTeIgI)Ha H(I:I(b(bOTOS(b(geKTa «Kpacnas bubmorexa LIOK

& - CBP https://m.edsoo.ru/ff0d015¢
rpannna» Gortordpdexra

43 Hasnenue ceera. OnwiTsl [1. H. JleGenena. bubmuoteka [IOK
XHUMHUYECKOE JICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpoHCTBa U MIPAKTUIECKOE

44 | npumenenue: HoTodIEMEHT, HOTONATUHK,

COJTHEYHas Oarapesi, CBETOIHO]T

45 Pewenune 3anau no reme «11€MEHTHI bubnmoreka [JOK

KBAHTOBOW ONTHKI)) https://m.edsoo.ru/ff0d0302
bu6mmoreka [IOK
Monens aroma Tomcona. OnbiTel Pesepdopna https://m.edsoo.ru/ff0d091a

46 10 paccesHuto o-4actull. [limanerapnas IIpocmotp BY T10O DBpuka

MOJIeJIb aTOMa (15) «Mopens atoMa
Peszepdopna»
but6mmoreka [JOK

47
Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u norsiomeHne GOTOHOB MPHU

48 | me gxo ¢ aroma ¢ oHLoro q)OBH}I 3HeerH Ha bubmmorexa [TOK

p U'H A M p https://m.edsoo.ru/ff0d0afa
apyroii. Buasl criekTpoB
BouiHOoBBIE cBOMCcTBa yacTull. BonHb! ne
49 Bpoiins. Kopmyckyns Ho-BI(I)JIHOBOITI . an3M bubmorexa I[OK
p - ROPITYCKYJIAD y ' https://m.edsoo.ru/ff0d0ca8
CIIOHTaHHOE ¥ BBIHY)KJIEHHOE M3TyUYCHUE
OTKpBITHE paTHOAKTUBHOCTH. OIIBITHI
DbITHE balt Bu6norexa [IOK
50 Pesepdopna o onpeneneHuto cocraBa

PAaAOAKTUBHOI'O U3JTYYCHUSA

https://m.edsoo.ru/ff0d0fd2




51

CnoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
Bnusaue PaaOaKTUBHOCTH HA JKUBBIC
OpraHu3Mbl

52

OTKphITHE TIPOTOHA U HEUTpOHA. M30TOTIHI.
Anbda-pacniag. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacmaj. ['amMma-u3nydeHne

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1162
IIpocmotp BY 110 OBpuka
(44) «berra-uznyuenne

53

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusii peaktop. [Ipodraemsi,
IIEPCIEKTHUBBI, YKOJIOTUYECKHUE ACTIEKThI
SJIEPHON SHEPIETUKH

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
nmo3uTpoHa. MeTo bl HaOMIOICHUS U
pEerucTpalyy 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «®yHaaMeHTanbHble
B3anMo/ieiicTBus. EquHcTBO (hrznueckoit
KapTUHBI MUPay

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro Heb6a. Co3pe3nusi, sipKue
3BE3/bI, INIAHETHI, UX BUAUMOE IBIKEHUE.
Comngeunas cucrema

56

Connue. ConHeyHast akTUBHOCTb. McTouHMK
sHepruu CosHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 Bl IVIaBHOM OCIEN0BATEILHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEACTABIICHUS O POUCXOKIACHUU 1
spoatonru CoJIHIA B 3BE3]T

58

Muneunsiii IlyTe — Hama 'anaktuka.
ITonoxxenne u npwxenue CosHua B
lNanaktuke. I'anaktuky. YEpHbIE ABIPHI B
AJIpax TAIAKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.
MerarajiakTuka




60

Hepemennsie npobieMbl acCTpOHOMUU

61

Kontpoinbnas pabota «51eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMUU B SKOHOMHUYECKOIA,
TEXHOJOTMYECKOM, COITMATLHON M ATUUYECKOM
cdepax JIeaTeTbHOCTH YeTIOBeKa

63

O6o0maromuii ypok. Pons u mecto Gpusuku u
aCTPOHOMHUU B COBPEMEHHOI HAyUHOM
KapTHHE MUpa

64

O6o0maromuii ypok. Pons ¢puznaeckoit
TeopuH B (HOPMUPOBAHUU NPEACTABICHUN O
(bu3nyecKoil KapTUHE MUpa

65

O6o0maromuii ypok. Mecto ¢pu3ndeckoit
KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeHCTaBHeHI/Iﬁ 0
IPUPOJIe

66

PesepBHbIi ypok. MarautHoe mnoie.
DneKTpOMarHuTHasi MHAYKIUS

67

PezepBublii ypok. Ontuka. OCHOBBI
CHeL[PIaJIBHOﬁ TCOpHUU OTHOCUTCIIbHOCTU

68

Pezepnslii ypok. KBantoBas ¢usuka.
DJeMeHTbl aCTPOHOMHUU M aCTPOPHU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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