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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOT0 ypOBHS Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOKEHUIN U TPeOOBAHUU K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpazoBarenbHOM nporpammsbl, npeactaBieHHbix B I'OC COO, a Takke ¢ y4€ToM
dbenepanbHON pabouell MporpaMMbl BOCIIUTAHUS M KOHLEMIUUA MPENoJaBaHus yueOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit deaeparuu,
peaM3yIouMX OCHOBHbBIE 00pa30BaTeIbHbBIE MPOTPAMMBI.

Conepxanue mporpaMMbl o (HU3UKE HAMPaBICHO Ha (POPMUPOBAHUE E€CTECTBEHHO-
Hay4yHOM KapTHHBI MHUpa oOydarommxcs 10—11 kmaccoB mpu oO0yueHUH HX (PU3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO TToaxoaa. [Iporpamma no dusuke
cootBercTBYyeT TpeboBanusiM OI'OC COO k mIaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METamnpeMETHBIM pe3yjibTaTaM OOyYeHHs, a TaKKe€ YYHUTHIBAET HEOOXOIUMOCTh
peanu3alud MEXIPEIMETHBIX CBSI3e (PU3MKH C €CTeCTBEHHO-HAyYHBIMU Yy4E€OHBIMHU
npeaMeTaMu. B Hell ompenensioTcs OCHOBHBIE LENU H3y4deHUs (PU3NKH Ha YPOBHE
cpenHero oOuiero oOpa3oBaHMsl, MJIAHUPYEMbIE PE3YyJbTaTbl OCBOCHHUS Kypca (U3UKHU:
JUYHOCTHBIE, METANIpEAMETHBIE, TPEAMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3HKe BKIIOYACT:

e IUIAHUPYEMbIC PE3yJIbTaThl OCBOCHHS Kypca (M3UKH Ha 0A30BOM YpOBHE, B TOM

YHCIIe IPEAMETHBIC PE3YJIBTATHI IO T0JIaM 00yUYEHUS;

e coJepkaHue yuyeOHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka O Haubosee OOLIMX 3aKOHAX MPUPOJbI, BBICTYINAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBI BKJaJ B CHUCTEMY 3HaHHMA 00
okpy:xatomieMm mupe. LIIkoapHbINA Kype (PU3HKU — CUCTEMOOOPA3YIOIIHI 11 €CTECTBEHHO-
HAyYHBIX YYE€OHBIX TMPEJAMETOB, MOCKOJBbKY (DU3NYECKUE 3aKOHBI JIEKaT B OCHOBE
IPOLIECCOB M SIBJICHHUM, M3y4aeMbIX XHUMHUEW, Ouojorue, ¢uznueckoil reorpadueil u
acTpoHomuel. Mcnosib30BaHNE U aKTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUM OMpeesieT
XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B cepe SHEPreTHKH, TPAHCIIOPTA,
OCBOEHHUS KOCMOCA, MOJy4eHUsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOWCTBAMHU U APYTHUX.
N3yyenue ¢u3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa oOydaromuxcs, B (OPMUPOBAHUE YMEHUU MPUMEHSITh HAYyUHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAHUH.

B ocHOBY kypca pu3mku Ui YpOBHSI CpeIHEro oOIIero oopa3oBaHUsI MOJIOKEH P
UJei, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBMM € HEM KypcC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTephall M3 BCEX pa3fenoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoes ecenepanuzayuu. B coOTBETCTBUU ¢ HEW maTepuall Kypca GU3UKKA OOBEAUHEH
BOKpYT (pusnueckux teopuid. Begymmm B Kypce siBisieTcs: popMupoBaHUe TPeICTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.



Hoesa  eymanumapuzayuu. EE peanuzamuss mpennosiaraeT  MCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMAaNa (PU3NUECKON HayKU, OCMBICIICHUE CBA3H PAa3BUTHSA (HUUKU C
pa3BuTHeM O0IIecTBa, a TakXke C MHPOBO33PEHUECKUMH, HPABCTBCHHBIMH U
HKOJIOTUYECKUMU TPOoOIeMaMHu.

Hoes npuknaomnoti nanpaenennocmu. Kypc ¢usuku mpeamnonaraeT 3HaKOMCTBO C
MIAPOKUM KPYTOM TE€XHHYECKHX M TEXHOJIOTMYECKHX MPUIOKEHUN U3yYEHHBIX TEOPHUH U
3aKOHOB.

Hoes sxonoeusayuu peanusyercs MOCPEICTBOM BBEIEHUS AJIEMEHTOB COIEpIKaHUS,
MOCBSIIEHHBIX OSKOJOTMYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXAEeHHS NpoOJieM palrOHAIBHOTO
IPUPOAOIOIB30BAHUS U KOJIOTMYECKON OE30MaCHOCTH.

CTepXKHEBBIMU  dJIEMEHTaMH Kypca (U3MKA Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHHs SBISIIOTCS  Qu3ndyeckue Tteopun ((HOpMUpPOBAHHE TMPEICTABICHUN O
CTPYKType TOCTpPOEHUS (PHU3UYECKOW TEOpHH, poiu (yHIaMEHTAIbHBIX 3aKOHOB H
NPUHIIAIIOB B COBPEMEHHBIX MPEICTaBICHHUSIX O NPUPOJE, TPAHHUIAX MPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MMOAX0 B Kypce (PU3UKU peann3yeTcs IMpexkae BCero 3a
CU4€T OpraHM3ali SKCIEPUMEHTAIBLHON JeATENbHOCTH oOydarommxcs. [[ias 6azoBoro
YPOBHS Kypca (U3UKUA — TO MCIOJIB30BaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U Ja0OPATOPHBIX pabOT, KOTOPBIE B Mporpamme mno Gpu3uke oObEINHEHbI
B OOILIMI CIHMCOK YUEHUYECKUX NMPAKTUYECKUX paboT. BrieneHne B yka3aHHOM IEpeyHe
1a00paToOpHbIX paboOT, MNPOBOAMMBIX JJIsi KOHTPOJS U OIEHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTeIbHOrO MpOIecca MCXOMAS M3 OCOOCHHOCTEH IIaHMPOBAHUS U
ocHaieHus: kabuHeta ¢usuku. [Ipm 3ToM oOecmeunBaeTcsi OBIafeHUE OO0YUAIOIIUMUCS
YMEHMSIMH IIPOBOAUTH KOCBEHHbBIE U3MEPEHUS, UCCIIEIOBaHUS 3aBUCUMOCTEHN (hHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OMBITOB 110 MPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yaenseTcs pelieHuI0 Pacu€THBIX M KauyeCTBEHHBIX 3amad. [Ipu
ATOM JUISI PaCUETHBIX 3a71a4 PHUOPUTETOM SIBIISIFOTCS 3a7a4M C SIBHO 3a/IaHHON (PU3NIecKon
MOJIEJIbIO, TO3BOJISIIOIINE TPUMEHSATh HM3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3fenia Kypca, TaK U HUHTErpupys 3HaHMS U3 pas3HbIX paznenos. [lns
KayeCTBEHHBIX 3aJa4 MPUOPUTETOM SBISIOTCA 3aJaHUi Ha OOBSICHEHHE NPOTEKAHUS
(Gu3MUEeCKUX SBJICEHUA M TMPOLECCOB B OKPYXKAIOIIEW KU3HU, TpeOyromue BblOOpa
buznyecKoi MOAeN A CUTYally PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusmu DPI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecrieueHn0 yaeOHOro Tmporiecca 0a30BbIi YpOBeHBb Kypca GU3UKK HA YPOBHE CPEIHETO
o011ero o0pa3oBaHus JOHKEH U3YdaThCsl B YCIOBUAX MPEIMETHOIO KaOMHeTa (PU3UKU WU
B YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IWKia. B
kaOuHere (GU3UKK JODKHO ObITh HeoOxonumoe gabopaTopHoe 00OpydoBaHUE IS
BBITMIOJIHEHMSI YKa3aHHBIX B MpOrpaMMme Mo (PU3MKE YUSHHUYECKUX MPAaKTHUECKUX padoT U
J€MOHCTPAIIMOHHOE 000PYAOBaHHUE.



JlemoHCTpanmonHoe o0opyaoBaHue (HOPMUPYETCS B COOTBETCTBUHM C MPUHIIUIIOM
MUHUMAJIbHOM  JIOCTATOYHOCTH M OO0ECHeuYMBaeT IOCTAHOBKY IEPEYMCICHHBIX B
nporpamMme no (pu3uKe KIHYEBBIX JEMOHCTPALMN JUIsl HCCIIEIOBAHUS U3YYaeMbIX SIBJIICHUN
U TPOLECCOB, HMIUPUYECKUX M (PYHIAaMEHTAIbHBIX 3aKOHOB, WX TEXHUYECKUX
IIPUMEHECHUM.

JlabopaTopHoe 000py0BaHUE ISl YYEHUYECKUX MPAKTUUYECKUX padboT hopmupyercs
B BUJIE TEMATHUYECKUX KOMIUIEKTOB M 00€CIeunBaeTCsl B pacuére OJHOTO KOMIUIEKTa Ha
NBYX oOyyaromuxcsi. Temarrnueckue KOMIUIEKThI JaO0paTOPHOTO 000pYAOBaHUS JOHKHBI
OBITh MOCTPOCHBI HA KOMIUIEKCHOM HCTOJIb30BaHMUHM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB,
a TaKkKe KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX JIAOOpATOPHIl.

OCHOBHBIMHU 1EJIIMHU U3yUeHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca U CTpeMJIeHUs OOy4arolIMXcsl K HAYYHOMY H3YYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

e pa3BUTHE IMPEACTABICHUI O HAyYHOM METOJI€ MNO3HaHUs U (HOPMHPOBAHUE
MCCJIEI0BATEIBLCKOIO0 OTHOIIEHUS K OKPYXKAIOLUM SIBJICHUSM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3yUYEeHHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e (opMupoBaHHE YMEHHUM OOBSACHSITH SIBICHHUS C HCIOJIb30BaHUEM (PU3MUECKUX
3HAHWI U HAYYHBIX J10Ka3aTEIbCTB;

e (opmupoBaHue mnpeaCTaBICHUNH O poind (U3MKA JUISI  Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHue 3Tux 1enel o0ecrneynBaeTcsl pelieHUeM CIeAYIOLUX 3a/1a4 B IIPoLecce

n3y4yeHUs Kypca (U3UKU Ha YPOBHE CPEJIHETO O0IIEero 00pa3oBaHus:

e TMpUOOpETEHHE CHUCTEMbl 3HAHUW 00 OO0HmMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHWUKY,  MOJICKYJSIpHYIO  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

e (opMupOBaHHE YMEHHU TPUMEHSATh TEOPETHUUYECKHE 3HAHUS Il OOBSICHEHUS
bu3nyecKuX SBICHUN B MPUPOAEC U JJIsi TMPUHATUS MPAKTUYECKUX PEIICHUA B
MMOBCEHEBHOM JKU3HMU;

e OCBOEHHE CIOCOOOB PEIICHUS PA3IMYHBIX 3a7a4 C SIBHO 3aJaHHOW (PU3NUYecKOn
MOJIEJIbIO, 3aad, MOJAPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHHue (hU3MUecKon
MOJIeJIU, aICKBATHON YCIOBUSAM 3aa4H;

e TMOHUMaHUE (PU3NUYECKUX OCHOB U MPHUHIIUIIOB JIEUCTBUS TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKHUX MPOLECCOB, X BIUSHHS HA OKPYKAIOLIYIO CPENY;

e OBJIAICHUE METOJAMH CAaMOCTOSITEILHOTO IUJIAHUPOBAHUS U MPOBEICHUS
GU3MYEeCKUX OKCIIEPUMEHTOB, aHalM3a W HWHTepHperanuu uH)opmaiuuy,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JlaHHME YCIOBUM [JIs Pa3BUTHUA YMEHUU MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.



Ha usyuenue ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE CPEAHETO OOIIETO 00pa30BaHUS
oTBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 4aca B Henento), B 11 kimacce — 68 yacos
(2 yaca B HEZIEIIO).

[Ipennaraemsiii B mporpamme 1o (pu3uke mnmepedeHp Ja0OpaTOPHBIX U MPAKTUIECKUX
paboT SABJIAETCS PEKOMEHIOBAHHBIM, YUYHUTEIb JEIacT BHIOOP MPOBEACHUS JTa0OPATOPHBIX
paboT U OMBITOB ¢ YYETOM UHIUBUIYATBLHBIX OCOOCHHOCTEH 00yUYarOIIuXCsl.



COJAEP KXAHUME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®u3uka — Hayka o npupoze. Haydnsle METOABI MO3HAHUA OKpPYXKaroIero Mupa. Poip
IKCIIEPUMEHTA U TEOPUHU B MPOLIECCE MTO3HAHUS MTPUPOIBI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (Qu3MUecKuX SBICHUM U TmpoueccoB. HayuHble rumoressl.
dusnueckre 3aKOHbl U Teopuu. ['paHUIBl NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyHIMII COOTBETCTBHSI.

Ponb u Mecto pusnku B GOpMUPOBAHHUN COBPEMEHHON HAyYHOW KapTHHBI MUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBBIE UBMEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBu)eHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO ABMKEHUs. Cucrema
orcué€ra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelHsISI CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MAaTEpPUAJIbHOM TOYKM, HX TMPOCKIMM HA OCH CHUCTeMBbl KoopauHat. ClioxeHue
IIEPEMELLICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE ¥  paBHOYCKOpPEHHOE TNpsAMOJMHEHHOe JBIWKeHHEe. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U TMEPEMEICHUS MaTepHalbHOU
TOYKU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe nBuxeHue. J[BUKEHHME MATEPUAIBHOW TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIKO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEMHAs CKOpocTh. [lepuoa u
yactoTa oOpaienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHUE: CIUJIOMETP, IBUKEHUE
CHAapsII0B, LICTIHBIE U PEMEHHBIC TIEPEIayuH.

Jlemoncmpayuu

Mopens cucteMbl OTCU€Ta, WUIIOCTPALMS KUHEMATUYECKUX XapaKTePUCTHK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenne nBwkeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaieHUsI.

Hamnpapienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul



N3ydyeHne HEpAaBHOMEPHOTO JBHXKEHUA C UEIbK0 ONPEAECICHHUS MIHOBEHHOMN
CKOpOCTH.

HccnenoBanre  COOTHOWIEHUS  MEXAY IyTAMH, MPOMAECHHBIMHA  TEJIOM 32
MIOCJICTIOBATEBHBIC PABHBIE MTPOMEKYTKHM BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHHH C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuammn otHOcuTenbHOCTH ['amunes. Ilepseii 3akoH Heroorona. MHepumanbHble
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[lpuHuun cynepno3uuuu cwi. Bropol 3akoH HeroToHa s
MaTepualibHOW TOUYKU. TpeTuid 3akoH HproTOHA 17151 MaTepuaabHbIX TOUYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna Tsoxectu. [lepBas kocMuueckas CKOpPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buabl Tpenus (mokosi, CkoiabxkeHus, kaueHus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHsI CKOJIbKEHUS U cuia TpeHus mnokos. Koaddumument tpenus. Cuna
COITPOTHUBJIEHUS IIPU ABUKECHUHU TeEJIA B KUJIKOCTHU WJIU rase.

[TocTynarenbHOE M BpallaTeIbHOE IBHIKEHHE a0COJIFOTHO TBEPIOrO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaileHus. [linedo cunbl. YCI0BUS paBHOBECHS
TBEPIOIO Tea.

TexHn4eckue yCTpOMCTBAa U NMPAKTUYECKOE NPUMEHEHUE: NOAIIUITHUKY, JIBUKCHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepUUU.

CpaBHeHUE MacC B3aMMOICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHiL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBecHs TBEPAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HUccnenoBanne 3aBUCMMOCTH CHJI  YOPYTOCTH, BO3HUKAKOIIMX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

HccnenoBanue ycioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coOXpaneHus  mexanuxe

NMnynbec maTepuanbHOM TOYKH (Tena), CUCTEMbl MaTepUalbHBIX ToueK. MMmylbe
CUJIbI U M3MEHEHHWE UMITyJbCa Tejla. 3aKOH COXPAaHEHUsi UMITyJlbca. PeakTUBHOE
JIBUKEHHUE.



Pa6ora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass »sHeprus MarepuaibHoil Touku. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPTHH.

[TorenuuansHass sHeprus. [loTeHumanpHas »HEpPrus yHpyro neGopMHUPOBAHHOMN
npyxusbl. [loTeHIManbHas SHEPTUs Tela BOJIM3H MOBEPXHOCTH 3eMIIH.

[ToreHunanbHbIE M HEIOTEHIMATIBHBIE CUJIbl. CBA3b pa0OThI HETIOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHWYECKOM JHEPIMM CUCTEMBI Tel. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTPOWCTBA M IIPAKTHYECKOE NPUMEHEHHE: BOJIOMET, KONED,
IIPY>KUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3ydeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3U padOThI CHIIBI C U3MEHEHUEM MEXaHUYECKON PHEpruu Tella Ha
IIpUMeEpE PACTHKEHUs PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsieky/isipHast Gu3MKa 1 TEPMOJIMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOM TEOPUM U HMX OMNBITHOE
obocuHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapaktep ABUKEHUS U
B3aMMOJICHCTBUS YaCTHI] BelecTBa. MO CTPOSHUSI Ta30B, KUJIKOCTEH U TBEPIBIX TEI
1 00BbsSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojenei. Macca u pasmepsl MOJIEKYI.
KommuecTBo Beniectna. [locrosanas ABorapo.

TermnoBoe paBHoBecue. Temnieparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopens wupaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJIAPHO-KUHETUYECKOM
TEOpPUHU HUJeaJbHOro raza. AOCOJIOTHAsE TEMIeparypa Kak Mepa cpeaHed KHMHETHYECKOU
SHEPruM TEIUIOBOTO ABMKEHUs 4vactul] ra3a. Illkama temmneparyp KenbBuHa. ['a3zoBbie
3aKkOHbl. YpaBHeHne MenaeneeBa—Knanelipona. 3akon JlansTona. M3ompouecchl B
UJICAIPHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduueckoe mpencTaBlieHHE
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BemlecTBa, GoTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 110 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.



Mogens onsita llTepHa.

OnbIThI, TOKA3bIBAIOUIUE CYILIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HJI€AJILHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Onpenenenue mMacchbl BO3Ayxa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHUN o0bEMa
KOMHATBI, JABJIICHHUS U TEMIIEPATypPhl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEKTy TTapaMeTpaMU COCTOSIHHS pa3peKEHHOTO rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepmoauHamMuueckas cucteMa. BHyTpeHHSA S3HEPTHSI TEPMOAMHAMUYECKON CUCTEMBI
u crnocobsl e€ uaMeHeHus. KomudecTBo TermoTrel u pabora. BHyTpeHHsst sHEprus
OJIHOATOMHOTO MJICAJIBHOTO ra3a. Bupl Teruonepenayu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
U3JIlydeHue. YaenbHas TEIUIOEMKOCTh  BemecTBa. KOMMYecTBO  TEIJIOTHI  IIPU
TerIonepeaaye.

[Tonsitue 06 annadbatHom mpouecce. IlepBblil 3aKkoH TepMoauHaMUKu. [IpumeneHue
IEPBOIo 3aKOHa TEPMOJAMHAMUKH K H3ompoueccaM. ['paduyeckas nuurepnperanust padoTbl
rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TennoBble MamuHbl. [lpuHUMNBL AecTBUS TemioBblx MamuH. [IpeoOpa3oBanus
SHEPrUM B TEIUIOBBIX MaminHax. KoapuuueHT mose3Horo nelcTBus TEMIOBOW MaIIUHBI.
[Muxkn KapHo u ero ko3(pQuUUEHT MOJE3HOro AEUCTBUS. DKOJOTMYECKHE MPOOIEMbI
TEIUIODHEPT € TUKH.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JABUTATEIb BHYTPEHHEIO
cropanusi, ObITOBOU XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEPIUM Tejla MPU COBEPIICHUU padOThI: BBUIET MPOOKU U3
OYTBUIKM TIOJT IEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHUE 3upa B JIATYHHOU TpyOKe MyTEM
TpeHUs (BUACOIEMOHCTPALIMS).

W3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OmnbIT 0 aArabaTHOMY PaCUIMPEHUIO BO3yXa (ONBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOWHBI, JIBHMraTesis BHYTPEHHErO CropaHusi, PEaKkTUBHOTO
JBUTATEIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpazoBanne u kouaeHcauus. Vcmapenue u xkunenue. AOcomoTHasT u
OTHOCUTENbHAS BJIAXKHOCTH BO3ayxa. HacelmenHsli mnap. YjaenbHas  TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUSI OT AaBJICHHUS.

Teépnoe Tteno. Kpucramnmuyeckne u amopdHble Tena. AHH30TPONUS CBOWCTB
kpuctamwioB. JXwuakue kpuctambsl. CoBpeMeHHble  MmaTepuanbl. [lmaBieHune u
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarusi.



YpaBHeHue TerIoBoro OamaHca.

TexHruecKue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMH TMOJYYEHHUSI COBPEMEHHBIX MATE€pUajoB, B TOM YHCIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

Habmtoienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCcTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonul

N3mepenrie 0THOCUTENIbHON BIAKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnexmpocmamuxa

OnexTpuzanms Tell. OJIEKTPUYECKH 3apsa. /[[Ba BuAa 3IIEKTPUYECKHX 3apsiOB.
[IpoBOAHUKM, IHUAJIEKTPUKA W TMOJIYNPOBOJHUKHA. 3aKOH COXPAHEHUS DIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouyewHbll 3H€KTpUYECKUN 3apsii.
Onekrpuyeckoe nojue. HanpsyxkéHHOCT 3ieKTpudeckoro nois. [IpuHuun cynepno3uuuu
IEKTPUYECKUX MOJIeH. JINHNN HaNPsHKEHHOCTH 3JIEKTPUYECKOTO ITOJIA.

Pabora cun snektpocratmyeckoro mnois. I[lorenuuman. Pa3HocTh NOTEHLIMAOB.
[IpoBOOHMKM W JUANEKTPUKH B  DJIEKTPOCTATHYECKOM moiie. JludnexTpudeckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KonzaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHAEHCATOpa.
DHEpPrus 3apsHKEHHOr0 KOHIEHCATopa.

TexHuyeckue  yCTpoMCTBA M NPAKTUYECKOE  INPUMEHEHHUE:  AJIEKTPOCKOIL,
AIEKTPOMETP, JIEKTPOCTATUUECKAS 3aIIUTa, 3a3€MJICHUE IIEKTPOIPUOOPOB, KOHAEHCATOD,
KOIMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS AJIEKTPOMETPA.

B3anMopenicTBre HANEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH ILIOCKOrO KOHAEHCATOpa OT IUIOWIAAN IUJIACTHH,
PACCTOSHUS MEXAY HUMU U JUIJIEKTPUYECKOW POHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUIM TOK. YCJIOBHUS CYLIECTBOBAHUSA 3JIEKTPUYECKOrO TOKA. MCTOYHMKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 ydacTKa LETIH.

DNEeKTpUYECKOE  CONPOTHBICHHE.  YEIbHOE  CONPOTUBJIEHUE  BEIIECTBA.
[TocnenoBaTenpHOE, NApaIENbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOITHUKOB.

Pabota snextpuueckoro Toka. 3akoH J[xoyns—JleHna. MoIHOCTh 3JIEKTPUUYECKOTO
TOKA.

ONEeKTPOABIKYIIasl CUjila M BHYTPEHHEE CONPOTHUBICHHE HCTOYHMKA TOKA. 3aKOH
OMa 117151 TOJTHOM (3aMKHYTOM ) 3ieKTpudeckoil rienu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAIUIOB. 3aBUCHUMOCTH CONPOTHBIIEHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBognuku. CoOCTBEHHass U NPUMECHasl MPOBOJUMOCTD IOJIYNPOBOJIHHUKOB.
CaoiicTBa p—n-niepexoza. [loaynpoBoAHUKOBBIE PUOOPHI.

DNEKTpUYECKUN TOK B PACTBOPAX M pacIulaBax 3JEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JTACCOIUALIMS. DIICKTPOJIU3.

DJIEKTpUYECKUA TOK B Ta3ax. CaMOCTOSTENbHBIM W HECAMOCTOSITEIIBHBIA pa3psii.
Momnnus. [1na3zma.

TexHuyeckue ycTpoNCTBa U IPAKTUYECKOE NPUMEHEHHE: aMIEpMETpP, BOJIBTMETD,
peocTaTr, UCTOYHMKHM TOKa, 3JEKTPOHArpeBaTEeNbHbIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIC
npuOOpkl, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AUOM, TEPMUCTOPHI U POTOPE3UCTOPHI,
ITOJTYTIPOBOJHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTUBJIECHUS LHUIUHAPUYECKUX MMPOBOJHUKOB OT JUIMHBI, IJIOIIAIU
IIONIEPEYHOT0 CEYEHUS U MaTeEpHUaa.

CmMemaHHOe COeTMHEHNE ITPOBOIHUKOB.

[Ipsmoe  W3MepeHHe  DIEKTpOABWXKYIIeW  cuibl.  KOpoTkoe — 3aMbIKaHHe
raJIbBAHUYECKOT'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO31yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOro COeINHEHUS PE3UCTOPOB.

N3mepeHne HSIIEKTPOABHKYIIEW CHJIbI HMCTOYHMKA TOKA W €r0 BHYTPEHHETO
CONIPOTHBJIEHUS.

HabGmronenne ammekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS ¢ yIETOM
COJICPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, OMOJIOTHM, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mescnpeomemuvie nonsimusi, CBI3aHHBIE C U3YYEHUEM METOJ/I0B HAYYHOT'O MO3HAHUS:
SIBJICHHE, HAyYHBIN (aKT, THUMOTe3a, (GU3NIecKas BEITUINHA, 3aKOH, TEOPHUs], HAOIIOICHHE,
HKCTIIEPUMEHT, MOJCIMPOBAHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHMM, JMHEWHas (QyHKIWS, Iapaboia,
runepoosia, ux rpapuku U CBOKMCTBA, TPUTOHOMETPHUUECKHUE (PYHKIIMM: CUHYC, KOCHUHYC,
TAHIT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPhI M HUX
MPOEKIIMKU HAa OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexaHmdeckoe MABHKEHHUE B JKMBOM mpupoae, auddysus, ocMoc,
TEIUIOOOMEH KMBBIX OpPraHM3MOB (BHUIbI TEIUIONEpPEIaud, TEIUIOBOS pPaBHOBECHE),
ANIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEW W Ta30B,
AIEKTPUUYECKUE CBOMCTBA METAJIIIOB, AJICKTPOJUTUYECKAs TUCCOIUAIINS, TalbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMXKEHHM C HCIOJIB30BAHUEM MEXAHU3MOB, YUET
TPEHUS] B TEXHHWKE, IOAIIAITHUKH, HWCIIOJB30BAHWE 3aKOHA COXPAHCHHsS HMITYJIbCa B
TeXHUKE (pakeTa, BOJOMET W JApPYrue), JBHUTaTellb BHYTPEHHETO CropaHus, IapoBas
TypOHMHa, OBITOBOM XOJIOJUJILHHUK, KOHIUIIMOHEP, TEXHOJIOTUH IOJIYYEHUS COBPEMEHHBIX
MaTepuajyoB, B TOM YHCJE HAaHOMAaTepUaJiOB, U HAHOTEXHOJIOTHH, AJICKTPOCTATHYECKAs
3alIuTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
3JIEKTpOHArpeBaTelibHbIC TPUOOPHI, AIEKTPOOCBETUTEIBbHBIE TPUOOPHI, TaIbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[TocTtostHHBIE MarHuThl. B3auMoaelcTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bektop MarHuTHOM WMHAYKUMH. lIpuHUMII Cyneprno3uiuu MarHWTHBIX TOJe. JInHumM
MAarHuTHOM WHAYKIMHK. KapThHa JHMHWW MArHUTHOM HWHAYKIMA TIOJS MOCTOSHHBIX
MarHuTOB.

MarauTtHoe 1oJ€ MPOBOJHHMKA C TOKOM. KapTMHa JIWMHHMI WHIYKIIMA MarHUTHOIO
MOJIs1 ITTMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Opcrena. BzaumoieiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna Jlopenua, €€ Moaylb W HampaBiieHUE. [[BH>KeHUE 3apspKeHHOM 4acTHIbI B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JlopeHia.

SIBiieHMEe DBIEKTPOMArHUTHOM HMHAYKUMU. IIOTOK BEeKTOpa MarHUTHOM WHIAYKIUU.
DNEKTPOJBIXKYIIAS CHIIA UHAYKIIUU. 3aKOH 3JIEKTPOMAarHuTHOM MHAYyKIMU Papajest.



BuxpeBoe 3iekTpruyeckoe mojie. DIeKTPOABUKYINAs CUJla MHAYKIUA B TPOBOJIHUKE,
JBUKYIIEMCS TTOCTYNATEJIbHO B OJJHOPOJAHOM MAarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTB. SBnenne CaMOUHIYKLIHM. DneKkTpoABIKYLIAas cuia
CaMOUHIYKIIUU.

DHeprusi MArHUTHOTO MOJISI KATYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHUYeCKre YCTPOMCTBA MU MPAKTUYECKOE IPHUMEHEHHE: TMOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHUTHI, 3JIEKTPOJIBUTATEIb, YCKOPUTEIN SJIEMEHTAPHBIX YACTHL], MHIYKIIMOHHAS
€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHTYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb  3JIEKTPOJBWXKYILEH CHUJIbI HMHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBieHME CAaMOMHIYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHON MHIYKLHH.

Paszneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMazZHUMHblE KOJ1€0AHUA

Konebarenbnas cuctema. CBoOOAHBIE MeXaHUUYECKHe KojeOanus. ['apmMoHHYEcKue
kosneOanus. Ilepuox, yactora, ammiautyna u ¢asza kosnebaHui. IIpyXUHHBIN MasTHUK.
MarteMaTuyeckuii MasTHUK. YpaBHEHHE TapMOHMYECKHX KoseOanui. IIpeBpaiienue
SHEPrUM MPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJEKTPOMATHUTHBIE KOJIEOAHHS B HICATILHOM
KOJIEOATEJIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYECKUMHU M 3JIEKTPOMArHUTHBIMU
kojeOanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHUST DSHEPrUUM B  UACAIBHOM
KoJie0aTeILHOM KOHTYE.

[IpencraBienne o 3aryxalliux KoJieOaHUAX. BbIHYXIEHHbIE MEXaHUYECKUE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUS.

[lepemennsbiii Tok. CHHYCOWJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEWCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HAIIPSIKEHUSI.



Tpanrcdopmarop. [IponsBoacTBO, Mepenava u MOTpedICHUE AEKTPUIECKON YHEPTUU.
OKOJIOTMYECKUE PUCKH IIPU NMPOU3BOACTBE 3JIEKTpodHepruu. KyibTypa MCIoNb30BaHUs
JIEKTPOIHEPTHUH B IIOBCEIHEBHON KU3HH.

TexHuyeckue yCcTpoMCTBA M INMPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
TeHEPATOP MEPEMEHHOIO TOKA, JIMHUM 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KojeOaTelnbHOM  CUCTEMbl  (IPYXUHHBIA WK
MaTEeMaTHYECKUN MasiTHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmroienue pe3onasca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcummiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKA M HANpsDKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc  mpu  mocieqOBaTENbHOM  COCAUHEHUM  PE3UCTOpPA,  KATYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenps TMHUY 3JIEKTpONEepe1ayu.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MalbIX KOJeOaHUW rpy3a HA HUTU OT JAJIUHBI
HUTHU U MacChl Irpy3a.

HccnenoBanue INMEPEMEHHOTO TOKA B LENM M3 IIOCIEAOBATEIBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue  BOJIHBL, ycinoBHs — pacnpoctpaneHusa. Ilepuwoa.  CkopocThb
pacnpocTpaHeHus U AJinHa BoJHbL. [lonepeunsie U npoosibHble BOIHBI. HTEppepenus
U 1udpakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbBIE BOJHBL. Y CIOBUS H3JIY4YEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumHas opuenrauus BekTopoB E, B, V B anextpomaruutHoil BosiHe. CBolcTBa
AJIGKTPOMArHUTHBIX BOJIH: OTPaK€HHUE, TMpeJIoMJICHHE, Moyspu3auus, Judpaxius,
uHTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[Ixana 351eKTpOMarHUTHBIX BOJH. [IprMeHeHne 31eKTPOMArHUTHBIX BOJIH B TEXHHUKE
U OBbITY.

[TpuHIMIIBI pagUOCBA3H U TeneBUACHUS. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHE:  MY3bIKAJIbHbIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBas JIUArHOCTHUKa B TEXHUKE W MEAUIUHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedgoH, CBY-neusp.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.



HaOnronenue oTpakeHus U IPEJIOMIICHHUSI MEXaHUYECKUX BOJIH.

Hab6monenue untepdepenunu u audpakiud MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenue cBA3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAOM M 4acTOTOU
KoJIeOaHMil.

HccnenoBanre CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPAXEHUE, NPEIOMIICHHUE,
noJisipu3anus, upakius, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonMHENHOE pacIpOCTPaHEHUE CBETA B OJHOPOIHOM
cpene. Jlyu cBera. ToueuHbIi HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus ceta. [locTpoenne n300paxxeHui B MIOCKOM
3epKale.

[Ipenomnenne cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCOJIOTHBIA TIOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroi MOJTHOTO BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro cBeta. LIBer.

Cobwuparoniyie U pacceuBaroniye JuH3bl. ToHKas nuH3a. DOKYCHOE PAcCTOSIHUE U
onTHYecKass cuja TOHKOW JMH3bL. IlocTpoeHue wu300pakeHwii B coOuparomux u
pacceuBaromux JMH3axX. DopMysia TOHKOW JTUH3BIL. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Uurepdepennus cera. KorepeHTHbIE HCTOYHHUKHU. Y CIIOBUS
HAOJMIOICHUST MAaKCUMYMOB U MHHHUMYMOB B HWHTEP(PEPEHIIMOHHONW KAapTUHE OT JBYX
CHUH(]a3HBIX KOTEPEHTHBIX HICTOUHUKOB.

HMudpakuust cBera. JudpakumoHHas peméTka. YcloBUE HAONIOAECHHS TJIABHBIX
MaKCUMYMOB IPHU MaJ€HUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE MPUMEHEHHE: OUYKH, Jymna, oToamnmapar,
MPOCKIMOHHBINA ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OMNTHUKA, TU(PpaKIIMOHHAS
pEETKA, MOJISIPOULL.

Jlemoncmpayuu

[IpsiMONMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE U TIpesioMIIeHHE cBeTa. OnTHYeCKHe
pUOOPBHI.

[TonnHOE BHyTpeHHEe oTpakeHre. Mozellb CBETOBOIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKora, TeJieCKona.

Habmronerune natepdepeHIy CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO TIPU3MBL.

[Tomy4yenue cexkTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKH.

HabGntonenue nonsipuzaluu cBeTa.



Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol
N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['panuibl OTPUMEHUMOCTH KJIACCMUECKOM MexaHukd. llocTynaTel crnenuaibHOR
TEOPUU OTHOCUTEIBLHOCTU: UHBAPUAHTHOCTH MOJTYJIsI CKOPOCTH CBETA B BaKyyMe, PUHITUII
OTHOCHUTEIBHOCTH DHUHINTEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAIICHUE JIUHBI.
DHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C SHEPTUEH U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIIbI. DHEPIHUsl TOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Popmyna [lnanka cBs3u >HEpruu (QPOTOHA C €ro 4YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTie U uccnegoBanue (oroaddexkra. Onbitel A. I'. CroneroBa. 3aKOHBI

dotorpdexra. VYpaBuenue OiHmreriHa I doToddpdekra. «KpacHas rpaHHIIa»
dboTorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue ycTpoiicTBA W MPAKTUYECKOE TMpPUMEHEHUe:  (POTOIIIEeMEHT,
dboToaTYMK, COoJIHEUHAs1 OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(p(DHEeKT Ha YCTAHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeIIHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgens atoma Tomcona. OmbwiTel Pesepdopna mo paccesHuro o -4acTHIL.
[Tnanerapnas moznenb atoma. [loctynarer bopa. M3znyuenue u nornomieHue GoToHOB Mpu
Mepexo/ie aToMa C OJIHOr0 YPOBHS SHEPIUM Ha Apyroil. Buabsl cnektpoB. CHekTp ypoBHEN
SHEpPruyM aToMa BOJAOPOJIA.

BosiHoBeie cBoiictBa wactull. Bomuel ae bpoina. KopnyckynsipHO-BOJTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIM aHaJU3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.



Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnrogenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HabGnronenue IMHEHYaToro CuexTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKA3bIBAIOIINE  CJIOKHOCTh  CTpoeHHs  siapa. OTkpbiTue
paanoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa paguOaKTUBHOIO
usznydyeHus. CBoiicTBa anb(da-, O6eTa-, TaMMa-u3nydeHus. BrnusHue paanoakTUBHOCTH Ha
YKUBBIE OPraHU3MBI.
OTtkpeITHE TTPOTOHA U HelTpoHa. HykiionHas monens sapa [eiizen6epra—liBaneHko.
3apsa sapa. MaccoBoe unciio siapa. M3oronsl.
Anbda-pacniaa. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacman. ['amMma-uzmyuyeHue.
3aKOH paJIMOAKTUBHOIO pacnaja.
OHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JledekT maccel spa.
SnepHble peakunu. JleneHnue U CUHTES slIEp.
Anepubiit peaktop. Tepmosiaepubiit cuHte3. [IpoOiieMbl M MEPCHEKTUBBI SAECPHOU
DHEPIETUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON YJHEPTETHUKMU.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeTob1 HaOTIOIEHUS M PErUCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHaameHTanbHble B3auMoaeicTBUA. EqMHCTBO (pr3nueckoil KapTUHBI MHpa.
TexHuyeckue yCTpOHMCTBA M IIPAKTUYECKOE IPUMEHEHHE: JTO3UMETp, KamMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3NPYIOIINX YaCTHUL.
Yuenuueckuii skcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpEKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znes 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Ortanbl pa3BUTHS acTpoHoMuU. [IpuKiIagHOe M MHUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMHH.

Bun 38€31H0T0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, IUNIAHETHI, UX BUIUMOE JIBUXKCHUE.

ConHeuHas cucteMma.

Connne. ConHeyHas akTUBHOCTh. McTounuk sHepruu CojiHila U 3BE311. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[Marpamma «CIEKTPaJbHBIM KJIAacC — CBETUMOCTBY». 3BE3/IbI
IJ1aBHOM MOCJICIOBATEIILHOCTH. 3aBUCUMOCTDL «Macca — CBETUMOCTBY» I 3BE3]] I'JIaBHOU
MOCIIeI0OBaTENbHOCTH. BHyTpeHHee cTtpoeHue 3BE31. COBpPEMEHHBIE MPEICTABICHUS O
MPOUCXOXKICHUM U ABOJIOIMK COoTHIIA U 3BE3]T. DTallbl )KU3HU 3BE3]I.

Mnrneunsiii [IyTe — Hama ["anaktuka. [lonoxenune u auxkenune CoinHua B ['anakTuke.
Tunel ranakTuk. PagrorasakTuky U kBazapsl. YEpHBIE ABIPHI B AApax rajlaKkTUK.



Bcenennas. Pacuiupenne Beenennoii. 3akon Xa06:ma. Pasberanue ramaktuk. Teopus
bonpmioro B3peiBa. PenkToBOE M3iIydeHUE.

Maciradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaOmroneHuss HEBOOPYKEHHBIM IJ1a30M €  MCHOJIb30BAaHUEM  KOMIIBIOTEPHBIX
IPUIIOKEHUHN JIUISl ONPEEIICHNs MOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3a1s1 CeBEpHOro NMONTyLIapust U SpKUe 3BE3bI.

HaOmnronenus B teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o0marnee NOBTOpeHue

Posib ¢u3uKkM U acCTpPOHOMUM B SKOHOMMYECKOH, TEXHOJIOTMUYECKOH, COLMAIIBHON U
TUYECKON cdepax NeATEeIbHOCTU 4YEJIOBEKA, pOJib U MECTO (PU3MKM M ACTPOHOMHUH B
COBPEMEHHOW HayudyHOH KapTWHE MHpa, poyib (U3HUEcKoi Teopun B (HOPMHUPOBAHHUH
NpEACTaBICHU O (PU3UYECKON KapTUHE MHUpPA, MECTO (PU3UYECKOM KapTHUHBI MUpa B
0011IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce oCymecTBIsIETCS ¢ yUETOM
COZIEPKATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OMOJIOTMH, XUMUM,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nonamus, CBA3aHHbIE C U3YUYEHUEM METOA0B HAyUYHOTO TO3HAHUS:
SIBJICHUE, HAy4HBIN (hakT, runoTesa, pusnueckas BeIMUUHA, 3aKOH, TEOPUs, HaOII0/IEHNE,
DKCIEPUMEHT, MOACIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peumieHUE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPHUYECKHE (YHKIIMH:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPHUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M MX IPOEKUMH HAa OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOIHBIC
3JIEMEHTApHbIX (PYHKUMH, MPU3HAKK TMOAOOMS TPEYroJIbHUKOB, ONpENENICHUE IUIOIIAIN
IJIOCKUX (puryp u oobéma Ted.

buonoeusa: >nektpuyeckue SIBICHUS B )KMBOUM MPUPOJE, KOJeOaTeIbHbIE IBHXKEHUS B
YKUBOM MPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE paAUallii Ha KUBBIC
OpraHU3MBl.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEI,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEMIETKY, CIEKTPAIbHBIA aHaIN3.

l'eocpagpusa: MarHUTHBIE TIOJIIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX Py, (OTOChEMKaA
3€MHOM MOBEPXHOCTH, MPEACKA3ZAaHUE 3EMIICTPSCCHU.

Texnonoeusa:  JWHUM  DJEKTponepenad, TIEHEpaTop  IEPEMEHHOro  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS M€4Yb, pajap, paguoNpuEMHHUK, TEIEBU30pP, AHTECHHA,
tenedoH, CBU-neub, MpoeKIIMOHHBIN amnmnapar, BOJJOKOHHAs ONTHUKA, COJTHEYHas OaTapest.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHMUSA ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueoHoro npenmera «Ou3rkay Ha YpOBHE CpEHEro 001Iero 0opa3oBaHus
(0a30BBIli  YPOBEHB) JMODKHO OOCCIEUYHUTHh JOCTHKEHUE CIEAYIONUX JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUs Yy4yeOHOoro mnpenMera «®Du3MKa» JOJKHBI
OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOy4YalOIIUXCA  PYKOBOJACTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUCHTAIIHMH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTAM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M ONBITa JEATEILHOCTH B
MPOLIECCE PEATU3ANMU OCHOBHBIX HAIPABJIEHUW BOCHHUTATENIBHOM JACSATEIBHOCTH, B TOM
YHUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMK OO0Yy4YaIoIIerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

MIPUHSTHE TPaIULIMOHHBIX 00111€UeTTOBEUECKUX T'YMaHHCTUYECKUX 151
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B HHTEPECAX IPaXKIAHCKOIO
00111ecTBa, y4acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMMOJIEMCTBOBATh C COLMAIBHBIMU WHCTUTYTAMU B COOTBETCTBUM C HUX
GYHKIUSAMHA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2)IaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpPMHPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UIACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIICHUE K TOCYJAPCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSAM POCCUNCKUX
YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM UYHCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4)3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHPY, BKIKOYAsl 3CTETUKY HAy4dyHOrO TBOPYECTBA,
npUCyIIEero (pU3nyeckoi HayKe;

S)Tpy10BOIro BOCIIMTAHMS:



UHTEpEC K pa3nuyHbIM cepam mnpodeccHOHATbHON AESITENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oyayliei
npoeccuu 1 peann30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTb U CTIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00acTu (HU3UKU
Ha IPOTSKEHUU BCEU KU3HH;

6)3K0/10r14eCKOro BOCIIUTAHMS:

C()OPMUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYPBI, OCO3HAHUE III00ATBHOTO XapaKTepa
HKOJIOTUUYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JCHUCTBUM B OKPYXAIOIIEH CpeAe Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

pacIIMpeHHe OIbITa JEATEIbHOCTU HKOJIOTMYECKON HalpaBICHHOCTH HA OCHOBE
UMEIOLINXCS 3HaHUH 10 (pU3HKe;

7)IeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HUUECKON HAYKH;

OCO3HAHME LICHHOCTU HAy4YHOM JAESITENBHOCTH, TOTOBHOCTh B NPOLECCE H3YUYCHUS
(U3HMKM OCYIIECTBIATh MPOEKTHYIO U MCCIIEI0BATENbCKYIO ACSITEIbHOCTh UHIUBUYaJIbHO
U B TpynIe.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUS
ba3oBble 10ornyeckue AeicTBu:
CaMOCTOATENHEHO (POPMYIUPOBATH U aKTYaJU3UPOBATH MPOOJIEMY, paCCMAaTPUBATH €€
BCECTOPOHHE;
OTIPENETATH 1IeNIN ACITeIbHOCTH, 3a7aBaTh MapaMeTPhl U KPUTEPUN UX JOCTHKCHHUS;
BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYECKUX
SIBJICHUSIX;
pa3palaThiBaTh IUJIaH PEIICHUS TMpPOOJeMbl C YYETOM aHaIW3a HUMEIOIIMXCS
MaTepuaIbHBIX U HEeMaTepuaIbHBIX PECYPCOB;
BHOCHTh KOPPEKTHUBBI B JIEATEIHHOCTb, OIICHMBATh COOTBETCTBUE pPE3YJIHTATOB
1EJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI;
pa3BHUBaTh KPEaTUBHOE MBIIICHUE TPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
ba3oBble ucciaenoBaresibCcKue 1eCTBUA:
BIAJCTh HAYYHOHW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHATUSMU M METOJaMU
buznyecKoil HayKu;
BJIQ/ICTh HABBIKAMHU Y4YEOHO-MCCIIEAOBATEICKOM M TPOCKTHON MAEATeThHOCTH B
o0sactu (pU3UKU, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB
penieHus 3a71a4 PU3NIECKOTrO COACPKAHUS, TIPUMEHEHUIO Pa3TUYHBIX METOIOB TTO3HAHUS;



BJIQ/IETh BUJIaMU JIEATEIBHOCTH 1O MOTYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALINH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTyallUsX, B TOM YHUCJE MPHU
CO3JIaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH PUYMHHO-CIICJCTBEHHBIC CBSI3U U aKTyaJIM3UpPOBATh 3a/auy, BBIIBUTATh
TUIOTE3y €€ pelIeHUs, HAaXOAUTh apryMEHTHI JUISl JI0Ka3aTeIbCTBA CBOUX YTBEPIKICHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh MOJYYEHHBIE B XOJI€ PELICHUS 3aJaydl pe3yibTaThbl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4H B 00pa30BATEIIHPHON NESITEIHHOCTH,
B TOM YHCJIC IPU U3YYCHUH (PUBHUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

YyMETh  TEPEHOCUTh 3HaHUsA 1o  (¢GuU3MKE B  MPAKTHYECKYI0  00JIacThb
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BEIJIBUTATh HOBBIC HJICH, PEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUSI.

Pabora ¢ nndopmanueii:

BJIAJETh HAaBbIKAMHU TMOJy4YeHUS HHPoOpMauud (U3HYECKOTO COACpPKAHUS U3
UCTOYHUKOB  pa3HBIX THIIOB, CaMOCTOSTEIbHO OCYIIECTBISTh IIOUCK, aHAaJM3,
CHUCTEMATH3allMI0 U HMHTEepHpeTanuio HWHPOpMAIMK PAa3IUYHbIX BUIOB U  (QopMm
MPE/ICTaBIICHUS,

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJIOTUN B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPTaHU3allMOHHBIX 33]1a4 C COOIOICHUEM
TpeOOBaHMII JPrOHOMUKHM, TEXHMKH O€30MaCHOCTH, TUTHEHBbI, pecypcocOepekeHus,
MPABOBBIX U AITHUYECKUX HOPM, HOPM MHGOPMAIIMOHHOM 0€301MacHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJEPKAHUS B PA3IUYHbIX (POpMATAX C YUETOM
Ha3HaueHUsd WHGQOpPMAIMUM M UEJIEBOM ayAUTOpPUH, BBIOMpas ONTUMAJIbHYIO (OopMy
IPEICTABIICHUS U BU3yaJIU3al1u.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIE 1eHCTBHS:
OCYUIECTBJISTH OOLIEHUE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU IESITEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallUi U CMSTYaTh KOH(IJIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHUMATh U UCTOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PaOOTHI;
BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX JIEUCTBUN C yUETOM OOILIUX UHTEPECOB U
BO3MOKHOCTEM Ka)KIOT0O WieHa KOJUIEKTHBA;
IIPUHMAMATh L€ COBMECTHOU IEATENIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNIEUCTBUS MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH AEUCTBUM, PACIIPEAEATh POJIU C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOU pabOThI;



OIICHMBATh KA4€CTBO CBOETO BKJAJa W KaXJOTO0 ydYaCTHHKA KOMAaHIBI B OOIUit
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh ~ HOBbIE  IPOEKThI, OLEHUBATh UAEHM C TO3UIMU  HOBHU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETUUYECKOE IMOBEJACHUE B PA3IUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanms:

CaMOCTOSITEJIEHO OCYILECTBIISTh MO3HABATEIBHYIO JE€ATEIbHOCTh B 00JIaCTU (PU3HUKU
Y aCTPOHOMUH, BBISABIISATH IPOOJIEMBI, CTABUTh U POPMYIMPOBATH COOCTBEHHBIE 3a/JaUH;

CaMOCTOATEJILHO COCTABIIATh IUIAH PEIIEHUs PAacCYETHBIX M KAUYECTBEHHBIX 3a]1ad,
IUIaH BBINOJHEHUS NPAKTHYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN ¥ MPEATNIOYTEHNN;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIMpsATh paMKHM y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3pYIULUU B 00JACTH (HU3HKH,
IIOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJICKT:

JaBaThb OLEHKY HOBBIM CHUTYyalMsiM, BHOCUTb KOPPEKTHUBbI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJa/IeTh HABBIKAMM IIO3HABATEJIbHOM pediekcuyn Kak OCO3HaHHUS COBEPIIAEMBIX
JEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;

UCIIOJIb30BaTh MPUEMBI pedieKCHuH i1 OUEHKH CHUTYyallMHM, BBIOOpAa BEPHOIO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX IPH aHAIM3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

PUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX NP aHAJIM3€ PE3YIbTaTOB JESATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKH.

B mpouecce NOCTHKEHHSI JUYHOCTHBIX PE3YJbTaTOB OCBOECHMS IPOTPAMMBI I10
bu3uKe 711 ypOBHS CPEAHETO OOIIEero 00pa3oBaHus y 00YUaIOIIUXCSl COBEPIIEHCTBYETCS
AMOIMOHAJIbHBIN UHTEIJIEKT, TPEeANnoaralomuii copMupoBaHHOCTD:

CaMOCO3HaHMS, BKIIIOYAIOIIET0 CHOCOOHOCTh IOHMMATh CBOE HSMOIMOHAIBHOE
COCTOSTHUE, BUJETh HAIPABIICHUS Pa3BUTHsI COOCTBEHHOHN 3MOLMOHANBHON cephl, ObITH
YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHNsI,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, YMEHHE  NPUHUMATH
OTBETCTBEHHOCTb 32 CBOE€ IOBEJEHUE, CIOCOOHOCTh aalTHPOBATHCSI K AMOLMOHAIBHBIM
U3MEHEHUSIM U NPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAILMH, BKIIOYAOUIEN CTPEMIIEHUE K JOCTHUIKEHHUIO LIEIIN U YCIEXY,
ONTUMU3M, HHALIMATUBHOCTh, YMEHHE JIEMCTBOBATH UCXOI U3 CBOUX BO3MOKHOCTEM;

IMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMAaTh SMOLMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTBIBATh €r0 MPU OCYIIECTBIECHUU OOIIECHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO U
COIIEPEKNBAHMIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C
JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiaTh KOHPIUKTHI.

MNPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHUI:

JEMOHCTPUpPOBaTh Ha TMpHUMEpax poib H MecTo (u3uku B (GOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKOM 1€ATEIbHOCTH JIIOIEH;

YUUTBIBaTh TPAHULIbl IPUMEHEHHS U3YUEHHBIX (PU3NUECKUX MOJEINEH: MaTepuaabHas
TOUYKa, WHEpLHaIbHas cHucTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, WICATbHBIM Tras3,
MOJIEJI CTPOCHHUS Ta30B, KUIKOCTEH M TBEPABIX TEJN, TOUCUHBIM SJCKTPUUECKUN 3apsii
IpU petieHuu GU3NYEeCKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE ABJICHUS (MPOLIECCHI) U OOBSICHIATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUUECKON ~ TEOpUM  CTPOEHMsI  BellecTBa U
ANEKTPOJAMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE TPSMOJHMHEHHOE ABM)KEHUE,
CcBOOOMHOE TajeHue Tel, NBIKEHUE MO OKPY)XKHOCTH, MHEPIIHS, B3aUMOJICHCTBUE TeT,
muddy3usi, OpOYHOBCKOE NBMXKEHHE, CTPOCHHE >KHIKOCTEH U TBEPABIX TEJ, U3MEHECHUE
o0béMa Ted mpu HarpeBaHuu (OXJAXKIEHUM), TEIJIOBOE pAaBHOBECHE, HCHApEHUE,
KOHJICHCAIIWs, TJIABJICHHUE, KPUCTAJUIN3AINs, KUTICHUE, BIAKHOCTh BO3yXa, MOBBIIICHUE
JIaBJICHUS Ta3a MPH €ro HarpeBaHWHM B 3aKPBITOM COCYZAE, CBS3b MEXKAY IMapameTpaMu
COCTOSTHUS Ta3a B M30MPOIIECcaXx, MIEKTPU3aLUs TN, B3AUMOACHCTBHE 3aps/I0B;

ONKCHIBATh ~MEXAHUUYECKOE JIBKEHUE, HCIOJIb3ysd (U3MUECKUE BEJIMYMHBL:
KOOpAMHATa, MyTh, NMEpPEMEIIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa, MUMITYJIbC
Tena, KUHETHYeCKas OJHEprusi, NOTCHIUaJIbHAs JHEPrusi, MeXaHudyeckas pabora,
MEXaHUYECKash MOIHOCTh;, TPHU OMHCAHWW TPABUIBLHO TPAKTOBAaTh (DU3UUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIWYUH, HX OOO3HAUYEHHS W EAMHMIBI, HaXOAUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETMUYUHAMU;

OIKCHIBaTh M3yYEHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJIICHUS, UCIOJb3YS
¢dusznyecKkue BETMYMHBI: JaBJIEHUE Ta3a, TEeMIepaTypa, CpedHssl KMHEeTUYeCcKas YHEepPTHs
Xa0TUYECKOTO JIBIKEHUSI MOJICKYJI, CPEHEKBApAaTUIHAs] CKOPOCTh MOJIEKYJII, KOJTHYECTBO
TEIJIOTHI, BHYTPEHHSSI JHeprusi, pabora Taza, KOIDOUIMEHT TMOJE3HOTO JCHCTBUS



TEIJIOBOTO JBUTATENSI; TMPH ONMUCAHWUW TMPABWIBHO TPAKTOBAaTh (PU3MUECKHIl CMBICIT
UCIIOJB3YEeMbIX BEJIMYMH, UX OO0O3HAYEHUS W E€IUHHUIIBI, HaXOIuTh (HOPMYJIbI,
CBSI3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTUMU BEJIMUYHNHAM;

OMKCHIBATh H3YyUYEHHBIC DJIEKTPUYECKUE CBOWCTBA BEIIECTBA M DAJICKTPUYCCKUE
SBICHUS (TIPOIIECCHI), WCTONB3YS (PU3NUECKHE BEIUYHHBL DJICKTPUUYCCKUNA 3apsij,
ANIEKTPUUYECKOE T0JIe, HAIPsHKEHHOCTh MOJIs, MOTEHIHAN, Pa3HOCTh MOTCHIIMAIOB; IPHU
ONMCAaHUM TPABWJIBHO TPaKTOBaTh (PU3MUYECKUM CMBICT MCIOJIB3YEMbIX BEJIMYMH, HX
0003HAYEHUA U CIWHMIIBI; YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3UUYECKYIO
BEITMYMHY C APYTHUMH BEITHYUHAMH,

aHATM3UPOBATh (PU3HUECKHE MPOIECCHI U SBJICHHUS, HCTIOIb3Ys (PU3NICCKUE 3aKOHBI U
MIPUHIIUIIBL: 3aKOH BceMupHoro Tsrorenus, |, Il u Il 3akonsr HproToHa, 3aK0H cOXpaHeHUs
MEXaHUUYECKON HSHEPruu, 3aKOH COXPaHEHUs HMITYJIbCa, MPUHIMI CYNEPIO3UIIMH CHUJ,
IPUHITUI PaBHOMPABHUS WHEPIUATBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-KHHETUUYECKYIO
TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYCCKON SHEPTUU
TEIJIOBOTO  JBUKEHUS MOJIEKYJl C aOCOJIIOTHOW TEMIEepaTypoil, NEpBbIA 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHMS DJICKTPUYECKOIo 3apsijaa, 3akoH KynoHa, mpu 3ToM
pa3nyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTEeMaTHYEeCKOE BBIpaXCHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TNPUHIUIBI JEHCTBUS MAaINH, TPHOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3inuaTh YCIOBUS X 0€30IMaCHOTO MCIIOIb30BaHUs B IIOBCEIHEBHON KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 110 MCCIICI0OBAaHUI0 (PU3HUECKUX SBICHUH M MPOIECCOB C
WCIIOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHUH, IIpu HSTOM (OPMYJIHPOBATH
npoOsieMy/3ajady W THUIOTE3y Y4YE€OHOro OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIIOKEHHOTO 000PYI0BaHHUSI, POBOIUTH OMBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE M KOCBCHHBIC M3MEPEHUS (PU3MUECKUX BEIUYHUH, MPH STOM
BBIOMpATh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHUS U MCIIOIb30BaTh U3BECTHBIC METOIbI OLICHKU
MOTPEIIHOCTEN U3MEPEHNN;

WCCJIEIOBATh 3aBHCHMOCTH MEXIY (DU3UYCCKUMH BEIMYMHAMH C HCIOJIb30BAaHUEM
NPSAMBIX M3MEPEHHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3yIbTATHI
MOJTYYEHHON 3aBUCHUMOCTH (PM3MYECKUX BEJIWYMH B BHJIC TaOIWI[ UM TpaduKoB, AenaTh
BBIBO/IBI T10 pe3yJIbTaTaM UCCIIEAOBAHNS,

coOro1aTh TIpaBuiIa 0€30MacHOro TPy/ia MPU MPOBEICHUH UCCIACAOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIIBCKON W TMPOCKTHOW ACATEIHHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIBLHBIX YCTPONCTB M J1A0OPATOPHOTO 000PYA0BAHNS;

pemarh pacu€THbIE 3aJaddl C SBHO 3aJlaHHOW (DU3UYECKON MOJAENbI0, HCTOB3Ys
dbu3nUecKkue 3aKOHBI M TPHUHIUIB, HAa OCHOBE aHajlM3a YCJIOBHS 3a/Jadd BBIOMpATh
(bU3UYECKYIO MOJECIb, BBIACIATh (U3NUYECKUE BEIUUMUHBI U (POPMYIIbl, HEOOXOAUMBIC JJIS
e pelieHus, NMPOBOJIUTh PACUETHl W OICHWBATH PEATBHOCTH ITOJYYEHHOTO 3HAYCHUS
(U3UIECKON BEIIMYHMHBL



pemarb KayeCTBEHHBIE 3aJayd: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUYUBYIO
LEMOYKY pacCykJACHUI ¢ OMOPON Ha U3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (hHU3UUECKUE
SBJICHUS;

UCIIONb30BaTh MPU PEHICHUH YYeOHBIX 3aJad COBpEeMEHHbIe WH(OPMALUOHHBIC
TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMH U MPEACTABICHUS YUEOHOU
U Hay4dHO-TIOMYJSpHOM uHMOpMAIUK, TOJYYEHHOW U3 pa3JIMYHBIX MCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIy4aeMYI0 HH(POPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MHUPA, B PAa3BUTHE TEXHHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IMOBCETHEBHOW KU3HU [JIS
obOecrieueHrs 0€30MacHOCTH MpU  OOpalieHud C NOpubopaMH U TEXHUYECKUMU
yCTPOMCTBAMH, JUIsI COXpPAHEHHUS 370pPOBbSI M COONIONCHHS HOPM SKOJOTHMYECKOTO
MOBECHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B IPYIIE C BBHITOJIHEHHEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MIAHUPOBAThH
paboTy TPpyMIIbI, pallMOHAIBHO PACHPEENITh 00A3aHHOCTH U IIAHUPOBATH JE€ATEIbHOCTh
B HECTaHJAPTHBIX CHUTYalMsX, AJEKBAaTHO OLEHUBATH BKJIAJ KaXXJIOI'O0 M3 YYaCTHUKOB
TPYIIIbI B pEIIEHUE pacCMaTpUBaeMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHUI:

JEMOHCTPUpPOBaTh Ha MpUMEpax pojdb U MecTo (UMK B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHH,
B MPAKTUYECKON JEATEIbHOCTH JIOAEH, HEJOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
MUpa;

YUUTBHIBaTh T'PAaHUIBl MPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJENCH: TOUCUHBIN
IIEKTPUYECKUI 3apsf, JIyd CBETA, TOYEUHBIA MCTOYHUK CBETA, SAEPHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO si/Ipa MpHY PelieHnH (PU3NYECKUX 3a/1aY;

pacno3HaBaTh (pU3NUECKUE SBJIEHUS (IIPOLIECChl) U OOBSICHITH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOM (DM3HMKHU: BJIEKTPUYECKas ITPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE [JEHCTBHUS TOKA, B3aUMOJCHCTBUE MAarHMUTOB,
JIEKTPOMArHuTHAas WMHAYKLUS, JEUCTBUE MACHUTHOTO MOJII HAa NPOBOAHUK C TOKOM M
NBIDKYIIMMCS  3apsill, JJIEKTPOMAarHUTHbIE KoOJeOaHWs M BOJHBI, MPSMOJMHEHHOE
pacnpocTpaHEHUE CBETa, OTpPaKEHWE, MperoMiieHue, UHTepPepeHuus, Audpakius U
MoJIIpU3aIisl CBeTa, JUCIiepcusi cBera, ¢oTodnekTpudeckuit 3¢ddext (horodddexr),
CBETOBOE JaBJICHUE, BO3HUKHOBEHHE JIMHEMYAaTOro CIEKTpa aromMa BOAOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaJJUOAKTUBHOCTB;

ONMKCHIBATh U3YYEHHBbIE CBOMCTBAa BellecTBa (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, DJIEKTPUUYECKYI0 MPOBOJUMOCTH PA3NMUYHBIX CpPel) U DIEKTPOMArHUTHbBIC
SBJIEHUS (IIPOLIECCHI), MCTIONB3Yyd (DU3MUECKHE BEIMUMHBL: AJIEKTPUUYECKUU 3apsf, cuja
TOKa, DJJEKTPUUYECKOE  HAINpPSHKEHUE, JJIEKTPUYECKOE  CONPOTHUBIIEHHUE, Pa3HOCTb
MOTEHIIMAJIOB, AJIEKTPOJABIKYINAs cuila, paboTa TOKa, MHAYKIHMS MarHUTHOIO TOJIsI, CHUJia



Awmnepa, cuna JlopeHua, HMHAYKTUBHOCTh KATYIIKH, SHEPrUsi DJJIEKTPUUYECKOTO U
MAarHUTHOTO TOJI€H, Mepuo U YacTtoTa KojieOaHUW B Koje0aTeIbHOM KOHTYpE, 3apsi U
cuja TOKa B MPOLECCE TapMOHMYECKHX SJEKTPOMArHUTHBIX KojeOaHuil, (PoKycHOe
pacCTOsiHME M OITHYECKas Cujia JMH3bI, NPU ONHCAHUU MPABWIBHO TPAKTOBATH
(U3UYECKUI CMBICIT HCIIONB3YEMBIX BEIIMYWH, UX O0O3HAYCHUS W CAUHUIILI, YKa3bIBaTh
dbopMyIIbl, CBA3BIBAIOIIME JAHHYIO PU3UUECKYIO BEJIMUUHY C IPYTUMHU BEJIMYMHAMU;

OMKCHIBATh M3YYCHHbIC KBAHTOBBIC SIBIICHUS M TPOIECCHI, UCHOIb3Ys (PU3HUECKHUE
BEJIUYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI M YACTOTA CBETA, DHEPTUS U
UMITYJIBC (POTOHA, MMEpUOA TMOIypachana, SHEPTHsl CBS3M aTOMHBIX SiAEp, TIPH OIHMCAHHUH
MPaBUJILHO TPAKTOBATH (PU3WYECKUIA CMBICT MCTIOIB3YEMbBIX BEIMUWH, UX 0003HAYCHUS U
CAMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOUIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C
JPYTUMU BETUYMHAMU, BBIYUCIIAThH 3HaUeHUE (PU3UUECKON BEIIUYUHBI,

aHATM3UPOBATh PU3MUECKHE MPOIIECCHI U SBJICHHS, HCTIOIL3Ys (PU3UICCKUE 3aKOHBI U
OpUHIUOBL: 3akOH Owma, 3aKOHBI IOCJENI0BATEILHOTO U MApajuIeIbHOIO COEOUHEHUS
IIPOBOJAHUKOB, 3aKOH JDxoyns—JleHna, 3aKOH DJJIEKTPOMAarHUTHOM WHAYKLWH, 3aKOH
NPSIMOJIMHEWHOTO  PAacIpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXECHHSI CBETA, 3aKOHBI
IpeJIOMJICHUSI CBETa, ypaBHeHHE OWHIITEeHa i ¢doTodPdeKra, 3aKOH COXpaHEHUS
HHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHHSI SJIEKTPUUYECKOT0 3aps/ia, 3aKOH
COXpaHEHHUs1 MacCOBOTO YMCIA, MOCTyJaThl bopa, 3aKOH paguoakTUBHOIO pacnajia, Mpu
ATOM pa3jIinyaTh CIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BhIpaKEHUE U
ycioBus (IpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

ONpENENATh HANpaBJICHUE BEKTOpPAa WHIYKIIMM MAarHUTHOTO MOJIA MNPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTh M OIUCHIBATh H300paKEHHE, CO3[aBa€MOE€ IUIOCKMM 3€pPKajioM, TOHKOMU
JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (U3UUECKUX SBICHUM U TPOILIECCOB C
WCIIOJB30BaHUEM TMPSMBIX W KOCBEHHBIX M3MEPEHUH: Tpu HTOM (OpPMYJIUPOBATH
npoOsieMy/3ajady W THUIOTE3y YYEOHOTO OJKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEIOKEHHOT0 000PY/I0BaHUS, IPOBOAUTH OTBIT U (POPMYITUPOBATH BBHIBO/IBI;

OCYIIECTBJIATh MPSIMbIE U KOCBEHHBIE M3MEPECHHS (PU3UYECKUX BEIUYMH, TIPU STOM
BBIOMPATH ONTUMAJIbHBIN CTIOCO0 M3MEPEHHUs U MCIIOIh30BaTh U3BECTHHIE METOIbI OIICHKU
MOTPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C HCIOJB30BAHUEM MPSIMBIX
U3MEpPEHU: TpU DTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUpPOBATH pe3yibTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PM3WYECKUX BEIMYMH B BUJAE TAOMUI[ M TpaduKOB, JENaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIEIOBAHUS;

coOro1aTh MpaBuia 0€30MacHOro Tpyia Mpu MPOBEICHUN HUCCIEOBAaHUN B paMKax
y4eOHOI0 3KCHEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM W MPOEKTHOM AESATENbHOCTU C
UCITOJIb30BAHUEM M3MEPUTETHHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacu€THbIE 3a7a4dl C SBHO 3alaHHOM (DU3UYECKON MOJENbI0, HCTONb3YS
dbu3nyeckre 3aKOHbI M TIPUHIIMIBI, HAa OCHOBE aHaln3a YCJIOBHUS 3aJlaud BLIOMpPATh



(bu3NYECKyI0 MOJIENb, BBIACIATh (PU3MUECKUE BETUYMHBI U (POPMYIIbI, HEOOXOIUMBIE IS
€€ pelleHus, NPOBOAUTH PACUYETHl M OLEHUBATh PEANbHOCTh IOJIYYEHHOI'O 3HAYEHMS
(u3NYECKOI BEINYUHBI;

pemiath KayeCTBEHHBIC 3aJauyd: BBICTPAWBATHh JIOTUYECKH HEMPOTHUBOPEUUBYIO
[ENOYKY PacCyKJICHUN C OMOPOI Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS;

UCIIOJIb30BaTh IMpPU PEIIEHUM Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAaLMOHHbIE
TEXHOJIOTMH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIUN U TIPEACTaBICHUS YUeOHOU
U HAyYHO-TIOMYJSIpHOM WH(GOpMALMK, TONYyYEHHOW W3 PA3NUYHBIX HCTOYHHUKOB,
KPUTHYECKH aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATh NPUHIMIBI JECUCTBUS MaIllMH, NMPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3anyaTh yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

OPUBOJUTH MPUMEPHI BKIaJa POCCUWCKHX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPY)KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM >KM3HHU IS
oOecrieueHnss O€30MACHOCTH IMpH OOpalleHMH ¢ NOpudbopaMu U TEXHUYECKUMU
yCTPOMCTBaMH, Ui COXpPAHEHHs 3I0POBbsI M COONIIONEHUS HOPM DKOJIOTUYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B IpYIIE C BBIMOJIHEHUEM PA3IMYHbBIX COLMAIbHBIX POJIEH, MIIAHUPOBATH
paboTy TPYMIIbI, pallMOHAIBHO PAaCHpPeessiTh 00A3aHHOCTU U IUIAHUPOBATh ACSITEIBHOCTD
B HECTaHJApTHBIX CUTYyallUsX, aJE€KBAaTHO OLIEHWBATh BKJAJ KaXXIOTO W3 YYaCTHHKOB
TPYMIBI B PEIIEHUE pacCMaTPUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Kourpoububle IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Paznen 1.OU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUA
bubmuoreka [JOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pazneny 2
Pa3znen 2.MEXAHUKA
bubmuoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3znea 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuorexa [IOK
' da30BbIE MEPEXOIBI https://m.eds00.ru/7f41bf72
Hroro no pazmeny 24

Paznea 4.9JIEKTPOJINMHAMHUKA



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

bubmuoreka [JOK

4.1 DIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpuYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Kounrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1.2JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubmmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHU4YecKHe U DJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso00.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 24

Paszea 3.0CHOBBI CIIELIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1
DMEMEHTEI KBAHTOBOH OTITHKH 0 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmorera [JOK

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



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

4.3 ATOMHOE PO

Uroro no pazaeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 E;ISSH;I;T:;zErOu}? £41c07C
Hroro no pazneny 7
Paznen 6.OBOBILIAIOILIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ];;IESH;I;T:;Z?S}? £41c07¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N KoJunyecTBO 4acoB Homep JJIeKTPOHHbIE HU(PPOBLIE
o
/i Tema Ypoka B K()HTpo,m,}[],[e HpaKTuquKHe yqeﬁﬂoi’l 06pa30BaTeJILHLIe
cero
padoTsI padoThbI HexeJH pecypcbl

1 ®dusnka — Hayka o npupoje. Hayunsie 1 1 bubnmoreka [JOK
METO/IbI TO3HAHUS OKPYKAIOILIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH

2 COBPEMEHHOM HAay4YHOI KapTHHBI MUpPA, B 1 1 bubnnorexa LIOK

p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEILHOCTH JII0IeH
MexaHn4eCKOe JBHKCHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 5 bubnuorexa [JOK
nBwxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NPAMOIMHEHHOE ABMKCHHUE 1 2 bubmorexa HOK

P P g https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSIMOIMHENHOE 1 3 bubmuoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHue. Y CKopeHue 1 3 bubmuoreka [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitnoe npmxenue. /[Bmkenne 1 4 bubmuorexa [JOK
MaTepHaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTeNnbHOCTHU ["anunest.

8 HMuepunanbabie cucteMbl oTcuera. IlepBaiit 1 4 bubnnorexa LIOK

pH PP https://m.edsoo.ru/ffOc3be8
3aKoH HproToHa
Macca tena. Cuna. [Ipunmun
9 CYIIEPIIO3UIINH cviI. BTopoii 3akoH 1 5 bubnnorexa LOK
yrep ) p . https://m.edsoo.ru/ffOc3be8
HbroTona A MarepuanbHON TOUKU
10 Tpertwnii 3akon HeroToHa 1151 1 5 but6mmoreka [IOK



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

MaTCpHAJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8

11 3aKoH BceMUpHOro TsaroreHus. Cuna 6 bubnmnoreka HOK
TsKkecTu. [lepBasg kocMHuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 Cuia octH. 3akoH ['yka. Bec Tema 6
YpyT Yx https://m.edsoo.ru/ff0c3e18
Cuna tpenusa. Kocxddunment tpenus. Cuia
13 cot O?;IfIBJ'IeHI/I}I o (II)/I(b,Z[BI/I)KCHI/II/]I;) TEea B 7 Bubmaorexa ITOK
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHoe U BpaliaTeabHOe
14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO TeEa. ; bubnnoreka IIOK
MowmeHT cumebl. [lnedo cunsbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOIO Tea
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepHaJIbHBIX TOUEK. MIMITyIbC CUIIBL. g bubnmnorexka HOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pabota u momHOCTh cuibl. Kunetuaeckas
16 SHEPTUsi MaTepuasbHON Touku. Teopema 00 8 bubmorexa LHOK
P p o P https://m.edso0o.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON 9 bubnuotexa [JOK
npykuHbl. [loTeHnManbHas S3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHManbHBIE U HETIOTEHITUATLHBIC
cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX
18 CHJI C U3MEHEHUEM MEXaHUYECKOU dHEPTHUH 9 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOHN YHEPTUun
JlaGopaTtopHas pabora «McciaenoBanue .
19 10 https://os.mipt.ru/#/phys/class/1

CBs3HU pa6OTI>I CHUJIBI C UBMECHCHHEM



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://os.mipt.ru/#/phys/class/1

MEXaHUYECKON IHEPTUU TeJla Ha IPUMEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

KontponpHas pabora o Teme

bu6nmoreka [IOK
20 «Kunemaruka. /lnnamuka. 3aKOHBI 10
A https://m.edsoo.ru/ff0c4b74
COXPaHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIO)KEHHS MOJICKYJISIPHO-
21 KHUHETHUYECKOM Teopuu. bpoyHoBCcKkoe 11 bubmorexa [JOK
PHH. DPOYH https://m.edsoo.ru/ffOc4dc2
newkenue. Auddysus
XapakTtep JBMKEHUS U B3aUMOICHCTBUS
22 4yacTull BeniecTBa. MoJiesiu CTpoeHusl Ta3oB, 11 https://os.mipt.ru/#/phys/class/1
JKUJKOCTEH U TBEPABIX TEll
Macca monekyn. KonnuecTBo BemecTsa. .
23 Y B 12 https://os.mipt.ru/#/phys/class/1
[TocTostHHAas ABoraapo
TermmoBoe paBHOBecue. TemnepaTrypa u e€ .
24 P paTyp 12 https://os.mipt.ru/#/phys/class/1
n3mepenue. [lkana remneparyp Llenbcus
o5 HUneanpuerii raz 8 MKT. OcHoBHOE 13 bubnuoreka [IOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON DHEPTUU JBUKECHUS 13 bubmuoreka [JOK
MOJIEKYJ. YpaBHeHUE MeHeneeBa- https://m.edsoo.ru/ff0c511e
Kunaneiipona
27 3akon JlambToHa. ['a30BbIe 3aKOHBI 14 https://os.mipt.ru/#/phys/class/1
JlaboparopHas pabota «MccrnenoBanue
28 3aBUCUMOCTHU MEXKY ITapaMeTpaMu 14 https://os.mipt.ru/#/phys/class/1
COCTOSIHHS Pa3pEKEHHOTO Ta3ay
29 H3omporeccsl B UACAIBHOM Ira3e U UX 15 bu6muoreka [JOK
rpaduueckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpenHsas sHeprust TepMOIUHAMAYECKOU
TP P N P but6mmoreka [IOK
30 CHCTEMBI M CTIOCOOBI €€ N3MEHEHUS. 15

KonudaectBo Temnote! u paboTa.

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://os.mipt.ru/#/phys/class/1
https://os.mipt.ru/#/phys/class/1
https://os.mipt.ru/#/phys/class/1
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://os.mipt.ru/#/phys/class/1
https://os.mipt.ru/#/phys/class/1
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

BnyTpeHHss dHeprus 0JHOATOMHOT'O
UICaIBHOIO ra3a

bu6nuoreka [IOK
1 B 16
3 FARL TeToTepeaath https://m.edsoo.ru/ff0c5c36
VY nenpHas TENI0EMKOCTh BELIECTBA.
32 KonuuecTBO TEMIOTHI IIPU TEILIOIIEPEIAUE 16 Bubmrorexa ITOK
. P P ' https://m.edsoo.ru/ff0c5c36
AnuabatHblii mporiiecc
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 17 bubnuoreka [JOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTh mpoIieccoB B MPUPOIE. 17 bubnuorexa [HOK
BTopoii 3akoH TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/ TermoBoi 18 bubmnoreka IIOK
MaIInHbI https://m.edsoo.ru/ff0c600a
36 Huxir Kapro u ero KITJ] 18 https://0s.mipt.ru/#/phys/class/1
37 JKONOHHECKHE MPODACMSI 19 https://os.mipt.ru/#/phys/class/1
TEMJIO3HEPTETUKH
O6o06matomuii ypok «MonexynspHas bubnmnoreka [JOK
38 19
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «MonexynspHas ¢puznka. OCHOBBI 20 bubmorexa HOK
Y ' https://m.edso00.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. 20 bu6muoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcooTHAS U OTHOCHUTEITbHAS BIIAYKHOCTH 1 but6mmoreka [IOK
BO3Ayxa. HachlleHHBIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n
amop¢Hble Tera. AHU30TPONUS CBOMCTB bubnmoreka [JOK
42 21
KpuCcTauioB. KuaKkue KpucTaibl. https://m.edso00.ru/ff0c65f0
CoBpeMEHHbIE MaTEPHUATbI
43 [InaBnenue u kpucramumzanus. Y genbHast 22 Bbubnuoteka LIOK



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://os.mipt.ru/#/phys/class/1
https://os.mipt.ru/#/phys/class/1
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

TeruioTa riasienus. Cyonumanus

https://m.edsoo.ru/ff0c6708

bu6nmmoreka [IOK
44 VpaBHeHHE TEILIOBOrO OajaHca 22
p https://m.eds00.ru/ff0c6820
45 DneKTpu3zanus Tel. DIEKTPUUEeCKUH 3apsi. 23 bubnnoreka HOK
JIBa BuJa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOcébcc
IIpoBOOHUKH, TUIIEKTPUKH H
46 H(I))J'I OBOJIHUKU 3a1f§H COXpaHEHUs 23 Bubmaorexa ITOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AJIIEKTPUYECKOTO 3apsia
47 B3aumopeiictBue 3apsnoB. 3akoH KyioHa. ” bubnnoreka IIOK
TodeuHblil JIEKTPUYECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpssk€HHOCTB AIEKTPUUECKOTO MOJIS.
48 IIpuanuI cynepno3sunuu SJIEKTPUIECKUX 24 Bubmaorexa IIOK
P . e . P https://m.edsoo.ru/ff0c6df2
noJiel. JInaum HanpsHKEHHOCTH
49 Pabota cuit sieKkTpoCcTaTH4ecKOro moJis. 55 bubnmnoreka [JOK
ITorenmman. Pa3HocTh TOTEHITNAJIOB https://m.edsoo.ru/ffOc6f00
IIpoBOOHUKHY U TUIIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM HOIJ)'IC 25 bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
Jusnexktpudeckasi MpOHUIIAEMOCTh
bu6mmoteka [IOK
51 OnekTpoémrocth. KonaeHncaro 26
p a p https://m.edsoo.ru/ff0c7126
59 DNEKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. 26 bubnuotexa [JOK
DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
JIaGoparopnas padora "M3Mmepenue .
53 P ) PHATP P " 27 https://os.mipt.ru/#/phys/class/1
AJIEKTPOEMKOCTH KOHACHCATOpa
[IpuHIMI nEelCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
54 arnmapara, CTpyMHOro mIpuHTEpa. 27 https://os.mipt.ru/#/phys/class/1
DJIeKTpOCTaTUYECKas 3alIuTa. 3a3eMIICHUE
3JIEKTPOTIPUOOPOB
95 DNEKTPUYECKUN TOK, YCIIOBUS €TI0 28 https://os.mipt.ru/#/phys/class/1
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cymectBoBanus. [locrosunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHUE. 3aKOH
OmMa 111 yyacTka Lenu

[MocnenoBaresbHOE, apaLICIbHOE,
CMEIIIaHHOE COCTMHCHHE TIPOBOTHUKOB.

bu6nuoreka [IOK

%6 JlaboparopHas pabota «3ydenue 28 https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIIIHOCTB AJNEKTPUUECKOTO TOKA. 29 bubnmnoreka HOK
3akoH Jxoynsa-Jlenna https://m.edso00.ru/ff0c7838
3akon OMa 715 OJTHOM (3aMKHYTOI)
aneKkTpudeckon nenu. Koporkoe

bubmuorexa [JOK
58 3ambikanue. JlabopaTopHas pabora 29
https://m.edsoo.ru/ff0c7ae0

«M3mepenne J/1C nuctouHuka ToKa U €ro
BHYTPEHHETO COIIPOTHUBIICHUS»
DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX

59 METAJLIOB. SABHCHMOCTD COMPOTHBIICHIS 30 https://os.mipt.ru/#/phys/class/1
METaJIJIOB OT TEMIIEPATYPHI.
CBepXImpoBOAUMOCTh

60 UICKTPHHECKHH TOK B BakyyMe. CBoHcTBa 30 https://os.mipt.ru/#/phys/class/1
3JIEKTPOHHBIX MTyYKOB
[ToympoBOTHUKH, X COOCTBEHHAS U

61 npuMecHas mpoBoAuMocTs. CBoMCTBA p— 31 bu6muoreka [JOK
n-nepexona. IlonynpoBoaHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DIIEKTPUYECKUI TOK B pACTBOpax 1

62 pacIiaBax 3JIEKTPOJIUTOB. 31 bu6muoreka [JOK
DIIEKTPOJIUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DneKTponauns3

63 DJIEKTPUYECKUI TOK B ra3ax. 3 bubnmoreka [JOK

CaMOCTOSTEILHEIN U HECAMOCTOSTEIILHEIN

https://m.edsoo.ru/ffOc84ae
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paspsa. Monnus. [1nasma

DnekTpuueckue mprudopsl U yCTpOcTBa U

bu6nmoreka [IOK

64 UX MPaKTU4eCcKoe npuMeHenue. [Ipasuia 1 32 https://m.edsoo.ru/ff0c86fc

TEXHUKU 0€30MaCHOCTH
. bu6nmoreka [IOK

65 O6o06maromuii ypox «JIeKTpOAMHAMUKA 1 33 httos://m.edsoo.ru/ffca8be
KonTponbhas pabota no teme

66 «Qnekrpocraruka. [locTosHHBIN 1 33 bubnmnoreka HOK
ANEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pesepeusiit ypok. KontponbsHas pabora no 1 34 bubnnoreka HOK
Teme "DIeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. O000IIarOIINN YPOK TI0 1 34 bubnuorexa [HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 34

[NPOTPAMME
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11 KJIACC

No KounyecTBO 4acoB Homep JJIeKTPOHHBbIE LU (PPOBBIE
11/-11 Tema YpoOKa B K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie yqeﬁﬂoﬁ oﬁpasoBaTeanme
cero
padoThI padoTshI HeJeJIn pecypchl
[TocTostHHBIE MATHUTHI U X
1 B3aUMO/IeicTBHE. MarHUTHOE T0JIE. 1 1 bubmuoreka [JOK
Bektop MaruuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTtHOE 10Jie TPOBOTHUKA C TOKOM.
2 OmeiT Opcrena. BzaumoneiicTsue 1 1 Bubmaorexa [JOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 1 5 bubnnoreka [JOK
MarHUTHOTO OJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJIHUK
4 ¢ TokoM. Cuna Ammnepa. JlabopaTtopHas 1 1 5 bubnuorexa [JOK
pabota «VccnenoBanue NeHCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MArHUTHOTO TOJIS HA
5 JIBIDK ¢Sl 3apsDKeHHVIo yacTuny. Cuia 1 3 bubmmorexa LHOK
YHYTo P o 4 https://m.edsoo.ru/ff0c9df4
Jlopenmna. Padora cunsl Jlopenia
DyeKTpoMarHuTHas MHIyKnus. [Totok
BEKTOpa MarHUTHOW HH, nn. DJ1C .
6 p S A . 1 3 https://os.mipt.ru/#/phys/class/1
MHIYKIUHU. 3aKOH 43JI€KTPOMAarHUTHON
WHIYKITUW apajiest
7 JlaGopaTtopHas pabota «HcciaenoBanue 1 1 4 bubnmnoreka [JOK
SBJICHHS DJIEKTPOMAarHUTHOW MHTYKIIHH https://m.edsoo.ru/ff0cal50
NuanykTuBHOCTE. SIBIeHHEe CAMOUMHIYKIIUH.
e ve bubnnorexa [JOK
8 O/1C caMOMHIYKINUU. DHEPTus 1 4

MAarauTHOIO ITOJIA KaTyIIKU C TOKOM.

https://m.edsoo.ru/ff0ca600
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DIIEKTPOMArHuTHOE IOJIe

TexHuueckre ycTpoucTBa U X
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,

9 ANEKTPOMATHUTBI, 3JIEKTPOBUTATEND, https://os.mipt.ru/#/phys/class/1
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
10 O6o6mmaromuii ypok «MarauTHoe mose. bubnnoreka [JOK
ONEeKTpOMarHuTHAasE UHIYKLIMS https://m.edsoo.ru/ff0cab82
1 KonTponbhas pabota no reme «MarHuTHoe bubmmoreka [JOK
noJie. DJIIEKTPOMAarHuTHasE MHIYKLUSD) https://m.edsoo.ru/ffOcad58
CB00OOHBIE MEXaHUUYECKHE KOJICOAHNUS.
12 lMapmonnueckue konedanus. YpaBHeHUE bubmmorexa [IOK
rapMOHHMYECKHX Kojiebanuid. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPrUuu
JlabopaTtopHast pabota «HcciaenoBanue
3aBUCHUMOCTH TIEPHO/1a MATBIX KOJICOaHUM .
13 pron https://0s.mipt.ru/#/phys/class/1
rpy3a Ha HATH OT JTMHBI HUTH U MacChl
rpy3a»
Konebarenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B
14 UJeTHHOM KO0JIe0aTEThbHOM KOHTYPE bubmorexa [JOK
ype. https://m.edsoo.ru/ff0cb820
AHAJIOTHS MEXy MEXaHUICCKHUMH 1
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU
®opmyna ToMmcoHa. 3aK0H COXpaHEHHS
15 SHEPTHH B UACATHEHOM KOJeOaTeIbHOM bubmorexa HOK
p 8 https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[IpencraBnenHue o 3aTyxarONUUX
16 Kosie0aHusX. BoIHyXKIeHHBIE bubnmoreka [JOK

MexaHH4JecKkue Kojiebanus. Pe3oHaHc.
BBIHy}KI[eHHBIe SJICKTPOMArHuTHBIC

https://m.edsoo.ru/ffOcbb86
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KoJIeOaHus

[TepemennsbIii Tok. CuHyCcOMAANBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH

bu6mmoreka [JOK

17 HeIU)eMeHHOFO TOKa. AMIUIUTYTHOE U 9 https://m.edsoo.ru/ff0chd34
JEeICTBYIOIEE 3HAYEHHUE CUJIbl TOKA U
HaNpsHKSHUS

18 Tpatcopmarop. HpOHSBOHCTUBO’ fiepenata 9 https://os.mipt.ru/#/phys/class/1
U TIOTPEOJICHHE AIIEKTPHYECKON YHEPTUU
VY CTpoiicTBO U IPAaKTHYECKOE IPUMEHEHUE

19 3JIEKTPUUECKOr0 3BOHKA, FeHepaTopa 10 bubnuoreka [IOK
MIEPEMEHHOTO TOKA, JIMHUI https://m.edsoo.ru/ff0cc324
alIeKTponepeaay
OKOJIOrHYecKHe PUCKH IIPU IPOU3BOJICTBE

20 PIeKTpOdHepri. KymbTypa 10 https://os.mipt.ru/#/phys/class/1
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B
MMOBCETHEBHOW KU3HU
MexaHnueckne BOJIHBI, YCIOBUS

91 pacnpoctpanenus. [lepuon. CkopocTth 1 bubnuorexa [JOK
pacpoCTpaHEeHus U JUIMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Torepeynsle ¥ MPOI0JIbHBIE BOJTHBI

99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. 1 bubmuorexa [JOK
Bricota Tona. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc

93 ONeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U 1 bubmuorexa [IOK
ckopocTb. [IIkana 371eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [TpuHIMTBI PAAMOCBA3U U TEJIEBUICHUS. 1
PasButue cpencts cBs3u. Pagnonokarus

o5 KonTponbhas pabota «Konebanus u 13 bubnnoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8

26 [IpsimonuHeliHOE pacipocTpaHEHHUE CBETA B 13 bubmuorexa [IOK

OAHOPOHOM cpene. TodyeuHblid HCTOYHUK

https://m.edsoo.ru/ff0cd350
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ceera. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

bu6mmoreka [JOK
27 cgeta. [TocTpoeHue n3o0pakeHut B 14
P P https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKaje
[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
28 oTpaxkeHnue. [IpenenbHpIi yro mojaHoro 14 bubmorexa [JOK
P - Hpea A https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaboparopHas pabota «3mepenue 15 bubmmoreka [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxenuii B
30 nuH3e. Dopmyna TOHKOM JTUH3BI 15 bubmoreia HOK
- POPMY. ’ https://m.edsoo.ru/ffOcddle
YBennyeHue JuH3bI
JlaGopaTtopHas pabora «McciaenoBanue .
31 . patop P i} a 16 https://os.mipt.ru/#/phys/class/1
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cera. CoxxHbIM COCTaB
32 6emnoro csera. Lger. JlaboparopHas pabota 16 https://0s.mipt.ru/#/phys/class/1
«Habnronenue qucrnepcuu cBeTay
33 WNurepdepennus creta. Iudpaxnus ceera. 17 bubnuorexa [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
[TonepeyHOCTh CBETOBBIX BOJIH. bub6nuorexa [IOK
34 17
[Tonsipusanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckrie MpUOOPHI M YCTPOMCTBA U .
35 PHOOPHL 7 yC1P 18 https://0s.mipt.ru/#/phys/class/1
yCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH KJIACCHICCKOM
36 Mexanuku. [locTynaTel crienuanbHON 18 bubmorexa [JOK
' 4 t https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIFHOCTHU
OTHOCHTEIHHOCTH OJTHOBPEMEHHOCTH.
37 3ame/yieHre BpEMEHH U COKpallleHUue 19 bubmmorexa [JOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTUHBI
38 DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM 19 bubnmoreka [JOK
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gacTulbl. CBA3b MacChl ¢ SHEPTUEHN U
UMITYJIbCOM. DHEPIHUs MOKOS

https://m.edsoo.ru/ffOcfc68

KonTtponsnas padora «Ontuka. OCHOBBI bubnuorexa [IOK
39 . 20
CIIELIMATIbHOM TEOPUU OTHOCUTEIBbHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna I[1nanka. DHeprus u 20 bubnunoreka [JOK
UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccnenoBanue Gorodddexra. )1 bubnmoreka [JOK
Omnbithl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Gpororpdexra. YpaBHeHUE
42 3ﬁHIHT€§Ha n(li)l(b(boroaq);ema «Kpacnas 21 bubmorexa HOK
a - EP https://m.edsoo.ru/ff0d015e
rpanuna» Gorodddexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. 27 bubmuoreka [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue ycTpoicTBa U MPaKTUYECKOE
44 npuMeHeHue: GoTo3JIeMEHT, HOTOAATUHK, 22 https://os.mipt.ru/#/phys/class/1
coNTHe4Has OaTapesi, CBETOUO/T
45 Pemenne 3aga4 mo reme «JIE€MEHTBI 23 bu6mmorexa [IOK
KBAaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnBITHI
46 Pesepdopna o paccessHuro o-9actu 23 bubmotera [JOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[Imanerapnast Mogenb aToMa
bubmuoreka [JOK
47 I1 b 24
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
H3znydenue u noromieHre GoTOHOB MPU
48 e ey;o € aToma ¢ oni{oro (bOBHSI 3Hepr1/11/1 24 bubmorera [JOK
pexo . g yp p https://m.edsoo.ru/ff0d0Oafa
Ha Apyrou. Bunsl cnextpos
BoxnoBsie cBoiicTBa yacTull. BosHb! e
49 Bpoitnsa. KopnyckynisipHO-BOIHOBOM 5e bubnuorexa [IOK

nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
U3ITy4yeHue

https://m.edsoo.ru/ff0d0ca8
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50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaZOaKTUBHOTO U3TYYCHHUS

25

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

o1

CsoticTBa anbda-, 6era-, ramma-

H3ITYyUCHUA. Bausuune PAAOAKTUBHOCTH HA

JKHUBBIC OpPTaHHU3MbI

26

https://os.mipt.ru/#/phys/class/1

52

53

54

OTtkpeITHE IPOTOHA U HEWTpOHA. M30TOMBI.

Anbda-pacniaa. DIEeKTPOHHBIN U
NO3UTPOHHBIN Oera-pacnaj. ['amma-
U3ITy4yeHue

DHeprus CBS3U HYKIOHOB B sipe. S aepHbie

peakuuu. SnepHbrii peakrop. [Ipodiemsr,
IIEPCIEKTUBBI, YKOJIOTUYECKNE ACIIEKThI
AIEPHOMN SHEPreTUKH

OnemeHTapHble YacTULbl. OTKpBITHE
No3UTpoHAa. MeToabl HaOMOICHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusi cton «®yHaaMeHTaIbHbIE
B3auMoOIecTBUsA. EAMHCTBO usnueckoit
KApTUHBI MUPA»

26

27

27

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3gnoro Heba. Co3Be3aus, spKue

3Bé3)II>I, IIaHETHI, UX BUJIUMOEC JIBUKCHUC.

ConHeyHas cucremMa

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosHua v 3BE311

28

28

https://os.mipt.ru/#/phys/class/1

https://os.mipt.ru/#/phys/class/1

S7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3/1bI TJIABHOM TOCIJIEIOBATEIBbHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
IIPOUCXOXKAECHNH U 3BotoLmu CosHIa 1

29

https://os.mipt.ru/#/phys/class/1
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3BE3T

58

59

60

Muineunsiii [1yte — Hama ["aakTuka.
[Tonoxenue u aBmxenne CosHua B
lNanmakruke. ['anaktuku. YEpHbIE ABIPHI B
AIpax rajJakTUK

Bcenennas. Paz6eranue ragaktuk. Teopus
bonbmoro B3peiBa. Penukrosoe
n3nyyeHue. MertarajiakTuka

Hepemennsie mpo6ieMbl aCTPOHOMUH

29

30

30

https://os.mipt.ru/#/astro/class/8

https://os.mipt.ru/#/astro/class/8

https://os.mipt.ru/#/astro/class/8

61

62

63

64

KonTpoapHas padora «DI1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHUYECKOH cepax JesaTeTbHOCTH YeTIOBeKa

O6o6maromuit ypok. Pois u Mmecto
(U3UKH U ACTPOHOMUU B COBPEMEHHOM
HayYHOH KapTHHE MUPa

Ob6o6maromuit ypok. Poib puznueckoit
Teopuu B GOpMUPOBAHNH TPEICTABICHUN O
(du3nyeckoil KapTuHe MUpa

31

31

32

32

https://os.mipt.ru/#/astro/class/8

https://os.mipt.ru/#/astro/class/8

https://os.mipt.ru/#/astro/class/8

https://os.mipt.ru/#/astro/class/8

65

O6o6maromuii ypok. Mecto ¢pusudeckoit
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» dusuka, 10 kimace/ Msikumes .41, byxosues b.b., Corckuit H.H. nox penakmueit
[MapdentneBoit H.A., Akunonepnoe obmectso «3narensctBo «lIpocBemienne
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®dwuznka. 3aHnMaTensHBIE MaTepuaisl K ypokam. 10-11 kmacc. AWM. CemxeMarepuais! k
ypoky dbuszuku 11 10 knacca: 3anayuu, KA4eCTBEHHBIE BOMPOCHI, UCTOPUUECKUECTIPABKH,
3aHUMATENbHBIE (DAKTHI, KAPTOUKH UHANBUIYAITBHBIX 331aH1I, KPOCCBOPABI IO TEMAM:
TernioBbIE IPOLIECCHI. DNEKTPUUECKHUE siBNEHUA. MarHuTHbIE saBie€HUs. ONTUYECKUEe
spieHusi. KOuTponbabeiepadoTsl. M3a-80: Mocksa, 2020r.

KauecTsennsi€ 3a1aun N0 ¢pusuke B cpeauen mxone” M.E. TynpunnCkuii KauecrBeHHbIe
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