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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YypoBHS Ha YpPOBHE CpPEIHEro OOILEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHMM U TpeOOBaHUI K pe3yibTaTam
OCBOEHHS OCHOBHOHM 00pa3oBaTenbHOM mporpaMmsbl, npenacrasieHHbix B @I'OC COO, a
Takke c yu€roMm (QenepanbHOil paboyell NporpaMMbl BOCHUTAHUS M KOHIICTILIMH
npernojaBaHus y4yeOHoro mnpenmera «@Pusuka» B 00pa30BaTENbHBIX OPTraHU3ALMAX
Poccuiickoii @enepaliuu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbIEC TPOTPAMMBI.

CopeprxaHue nporpaMMsl 1o (hpU3MKe HanpaBJIeHO HA (POPMHUPOBAHUE €CTECTBEHHO-
HayyHOW KapTuHbl Mupa oOydaromuxcs 10-11 kimaccoB npu oOyueHUM UX (PU3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOro mnoaxoxa. Ilporpamma mo
¢bu3uke coorBercTByer TpeboBaHmsM DPI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM,
NPEIMETHBIM M METANPEAMETHBIM pe3ylbTaTaM OOy4YeHHUs, a TaKXKe YYHUTHIBAET
HEOOXOAMMOCTh pEaJu3alMi MEXKIIPEIMETHBIX CBsi3ed (U3MKH C €CTECTBEHHO-
HayYHbIMU Y4€OHBIMHM NpeaMeTaMu. B Hell omnpenenstorcs OCHOBHBIE LENU HU3y4YEHUS
¢u3nkn Ha YpOBHE CpeIHEro oOImero oOpa3oBaHMA, IUIAHUPYEMBIE PpE3YIbTaThl
OCBOCHHS Kypca (DM3UKH: JUYHOCTHBIE, METAlpeIMETHbIE, MpeaMeTHble (Ha 0a30BOM
YpOBHE).

[Tporpamma 1o (pu3HKe BKIIOYAECT:

e IUJAHUPYEMBIE PE3YyJIbTaThl OCBOCHMS Kypca (PU3UMKHU HA 0a30BOM ypOBHE, B TOM

YuCclie IPEAMETHBIE PE3YIIBTATHI IO T01aM 00yUYEHUS;

e cojiepkaHue yuyeOHoro npeamera «Pu3nka» Mo rogam 00ydeHHs..

®dusuka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPUPOJBI, BHICTYMHAas B KauecCTBE
y4eOHOro NpeIMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIM BKJaJ B CUCTEMY 3HaHUU 00
okpyxarorieM wMupe. [IkonpHbIE Kypc (GU3MKM — CUCTEMOOOpA3yrOUUNA st
€CTECTBEHHO-HAyUYHbIX Y4€OHBIX MPEAMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHBI JIeXkKaT B
OCHOBE TIPOIICCCOB M SBJICHHHM, H3y4aeMbIX XUMHEH, Owonorueu, Quzndeckoi
reorpagueil u actpoHomuein. Mcronb3oBaHWEe U aKTUBHOE NpPUMEHEHUE (DU3UYECKUX
3HAHUM OMpeAeNnsieT XapakTep M pPa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTHM B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOECHMS KOCMOCA, IIOJIYYEHHMS] HOBBIX MAaTEpHAIIOB C
3aJaHHBIMU CBOMCTBaMH M Apyrux. M3yuenue ¢u3MKH BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHON KapTHUHBI MHUpa oOyyaromuxcs, B ((OpMHUpOBaHUE
YMEHUM TPUMEHATh HAy4yHBI METOJA [O3HAaHWSA MpPU BBIIOJIHEHMM MMM Y4EOHBIX
UCCIIEOBAHUN.

B ocHOBY Kypca (pu3uku 11 YpOBHS CPEAHEr0 00I1IEero o0pa3oBaHus MOJOKEH Pl
u7ei, KOTOpble MOKHO pacCMaTPHUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypCc SBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPXKHUT MaTepual M3 BCeX pa3fesioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (PU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEH mMaTepuan Kypca PU3UKU O0bEAUHEH
BOKpPYr (Qusmueckux Teopuil. Benymmm B Kypce sBisercs (OpMUpPOBaHUE
IIPEICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U IOJIE.



Hoesa  eymanumapuzayuu. EE peanuzaunus mpeanosnaraer  MCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHANA (PU3UIECKON HAYKH, OCMBICIICHUE CBSI3H PAa3BUTHSI (PU3UKH C
pa3BuTHEM O0IIecTBa, a TakXKe C MHPOBO33PEHYCCKUMH, HPABCTBEHHBIMH U
IKOJIOTUIECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3MKu mpeamnoiaraer 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUYCCKUX MPUIOKEHUN W3yUCHHBIX TCOPUU H
3aKOHOB.

Hoes sxonocuszayuu peanusyercsi moCPeACTBOM BBEACHUS 3JIEMEHTOB COJIEP KAHMUS,
HNOCBSILEHHBIX HKOJIOIMYECKUM Mpo0JeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXIEHHUs MpoOiieM palroHAIbHOTO
MPUPOJIOTIONH30BAHUS M KOJIOTHUECKON O€30MacHOCTH.

CrepXKHEBBIMM  DJIEMEHTaMH Kypca (U3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIIOTCA (Qu3nyueckue Teopun ((popMHUpOBaHWE TMPEACTABICHUN O
CTPYKTYpE TOCTPOEHHUS (PU3NUYECKOW TEOpuHu, poiu (yHIAMEHTAIBHBIX 3aKOHOB H
MIPUHITMIIOB B COBPEMEHHBIX IMPEACTABICHHUIX O MPHUPOJE, TPAaHUIAX MPUMEHUMOCTH
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-ASITETbHOCTHBIN MOAX0/ B Kypce (DU3UKU peann3yercs Mpexkie BCEro
3a CU€T OpraHM3alMU YKCIEPUMEHTAIBHON AeATeIbHOCTH o0yuaromxcs. Jns 6a3oBoro
YPOBHS Kypca (PU3HKHU — 3TO MCIIOJIIH30BAHUE CHCTEMbI (DPOHTATHHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JaOOpPaTOPHBIX paboT, KOTOPHIE B MpOrpaMMe Mo (pusnke o0beANHEHBI
B OOIIMI CIIUCOK YYEHUYECKUX MPAKTHUECKUX padoT. Brinenenne B yka3aHHOM TIEpeUHe
7a00paToOpHBIX paboT, MPOBOAUMBIX JUISI KOHTPOJS W OLEHKH, OCYIIECTBISETCA
y4aCcTHUKaMU 00pa30BaTeIbHOr0 MPOIEcca UCXOAS U3 OCOOCHHOCTEH MIaHUPOBAHUS U
ocHailleHus kabunera Qu3uku. [Ipu 3ToM obecrneunBaercs: OBiaJeHUE 00YyYarOITUMUCA
YMEHUSMH  TPOBOJUTH KOCBEHHBIE H3MEPEHHUsS, UCCIEJOBAHHUS  3aBUCUMOCTEH
(bu3NYECKUX BETUYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIIEsSeTCcsl PEeIIeHUI0 PacUETHBIX M KaYyeCTBEHHBIX 3a1ay. [Ipu
OTOM IS Pacu€THBIX 3aJlad MPUOPUTETOM SIBIAIOTCS 3aJladyd C SIBHO 3aJaHHOMU
busnyeckoil  MOHENbIO, TO3BOJSIIOIIME  NPUMEHATH  HM3yUYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelia Kypca, TaKk U MHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. JlJis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/laHus Ha OOBACHEHHE
npoTeKkaHus (PU3NYECKUX SBJICHHUA W TMPOIIECCOB B OKPYXKAIONICH KU3HU, TPEOYIOIne
BbIOOpa (HU3MUECKON MOJENH JUIsSl CUTYalluH MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpedoBanusimu GPI'OC COO k MaTepHalibHO-TEXHUYECKOMY
o0ecreyeHnIo y4eOHoro nporecca 6a30Bblil ypoBeHb Kypca (PM3UKU Ha YPOBHE CPEHETO
o0miero oOpa3oBaHus JOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KabwHeTa (pu3uku
WIA B YCIOBUSX HWHTETPUPOBAHHOIO KaOMHETa TNPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere Qusnku T0HKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PY/I0BaHUE
JUISL BBITIOJTHEHUSI YKAa3aHHBIX B IpoOrpaMme Mo (U3MKE YYCHHMYECKUX MPAKTUUYECKUX
paboT U AEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JlemoHcTpanmonHoe o0opyaoBanue (HOpMUPYETCS B COOTBETCTBUHU C MPUHITUIIOM
MUHUMAIIBHON OCTaTOYHOCTH U O0ECIEYMBACT TIOCTAHOBKY TIEPEUMCICHHBIX B
nporpaMme 10 (QU3MKE KIIOYEBBIX JIEMOHCTpAIlUi IS HCCIEIOBAaHUS H3y4YaeMbIX



SBJICHUM M TPOIECCOB, IMIUPUUECKUX U (QyHIAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX
MIPUMEHECHUM.

JlabopatopHoe  o0opyaoBaHHE JUISI  YYEHHUYECKMX  MPAKTHUYECKUX  padoT
dbopmupyercsi B BUJie TEeMaTUHYECKUX KOMILJIEKTOB U 00ECIIEUMBAETCSA B pacyére OJHOTO
KOMIUJIEKTa Ha JBYX OOy4aromuxcsi. TeMaTH4ecKue KOMIUIEKTHI JIabopaTOpHOTO
000pyAOBaHUS JOIKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM UCIOJIb30BAaHUN aHATIOTOBBIX
U 1UGPOBBIX TPHOOPOB, a TAKKE KOMITBIOTEPHBIX HM3MEPHUTEIBHBIX CHCTEM B BHJIC
1U(POBBIX JTAOOPATOPHIA.

OCHOBHBIMHU LIENIAMH U3yUeHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (hopMHpOBaHHME WHTEPECAa U CTPEMIICHHS OOYYAIOMIMXCS K HAYYHOMY U3YYEHHUIO

MIPUPOJIbI, PA3BUTUE UX UHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMpPEACTABICHUHA O HAYYHOM METOJE TMO3HAHHS U (HOPMHUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (opMupoBaHME HAYyYHOTO MHUPOBO33PEHHUS KakK pe3yibTaTa H3Y4Y€HHS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (QopmupoBaHHE YMEHUU OOBICHATH SIBICHUS C HUCIOJIb30BaHUEM (U3UUYECKUX
3HAHWH W HAYYHBIX JIOKA3aTEIbCTB;

e (¢opMupoBaHUE TMPEACTABICHUN O pPOMU (PUUKKA JJI Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHrne STUX 1ielie oOecreurBaeTcsl pelIeHHeM CIEAYIINX 3a7ad B

nporecce u3ydeHus Kypca GU3MKH Ha yPOBHE CPEAHEr0 00111ero oopa3oBaHus:

e MpuOOpETEHHE CUCTEMbl 3HAHUA 00 OOUMX (PUINYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX,  BKIIOYAs  MEXAHUKY,  MOJICKYJISIpHYIO  (U3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3IEMEHTHI aCTPOPU3UKHU;

e (opmMupoBaHHE yMEHHI TPUMEHSITh TECOPETUUYCCKHUE 3HAHUS JISI OOBSICHEHUS
du3nUecKuX SBJICHUH B MPUPOJE W ISl IPUHITHS TMPAKTUYSCKUX DPEIICHUNA B
MOBCEAHEBHOM JKU3HU;

e OCBOEHHE CIIOCOOOB pEIICHUS PAa3IUYHBIX 33Jlay C SBHO 3aJaHHOW (U3HUECKON
MOJIENbIO, 3aJa4, MOAPAa3yMEBAIOLIUX CAMOCTOSTENbHOE CcO3MaHue (pu3nveckon
MOJIeJY, aJICKBATHOM yCIIOBUSAM 33/1a4H;

e TOHUMaHUE (PU3UYECKUX OCHOB U MPUHIUIIOB JAEUCTBUS TEXHUUECKUX YCTPOHUCTB
U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSAHUS HA OKPYKAIOLIYIO CPEY;

e OBJIAJICHUE METOJIaMH CaMOCTOATEIbHOTO IUIAHUPOBAHUSI M  MPOBEICHUS
bU3MYECKUX JKCIEPUMEHTOB, aHajiu3a W UWHTepIpeTauud HHPOpMaIuH,
OTIpeEeNIeHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

e CO3JIaHME YCIOBHM Uil DPA3BUTUS YMEHUM MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YypOBHE CpeAHEro oO0IIero
oOpasoBanusa orBoautcs 136 yacoB: B 10 kmacce — 68 dacoB (2 yaca B Hemento), B 11
KJ1acce — 68 JacoB (2 yaca B HEJIEIIO).

[Ipenmaraemslii B mporpaMme 1o (pu3nke nepedeHs 1ab0paTOPHBIX U MPAKTHUECKIX
paboT ABISIETCS] PEKOMEHAOBAHHBIM, YYUTENb JeJIaeT BHIOOpP MPOBEAEHUS J1a00PATOPHBIX
paboT U OMBITOB C YYETOM UHJIUBUIYATbHBIX OCOOEHHOCTEHN 00yUYaromUXCs.



COJEPXAHME OBYYEHUA
10 KIJACC

Paznen 1. @usuka 1 MeTOAbI HAYYHOT O ITO3HAHUSA

®usnka — Hayka o mnpuponae. HayuHble mMeTonbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib 3KCniepuMeHTa U TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MopaenupoBanue (Gu3NYECKUX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHHIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOIEN.

Jlemoncmpayuu

AHanorople M LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JABMKCHUS.
Cucrema orcuéra. TpaekTopus.

ITepemernienne, CKOpoCcTh (CpenHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MaTepUuaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHCTEMBbI KOOpIUHAT.
CiioxeHune nepeMeneHnii U CI10KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsIMOJIMHEWHOE ABWkeHHe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUS, MyTH U [epeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOoaHOoe najsieHne. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBukeHue. J[BMKEHHWE  MaTepuaJbHOW TOYKHA 10
OKPYHOCTH C IMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TUHEUHAS
ckopocTs. Ilepuona u yactora obpamienus. [{leHTpocTpeMuTeILHOE YCKOPEHUE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETD,
JNBWKECHHUE CHAPSAO0B, LEIHBIE U PEMEHHBIE ITEpeaavu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WILTIOCTPAIUSl KUHEMATUUECKUX XapaKTEPUCTUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue aBwKeHHs Tejaa, OPOILICHHOrO MO YrioM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenue ckopocTy Ipu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOUICHHS MEXAY NyTAMH, NPOWJICHHBIMU TEJIOM 34
IIOCJIEIOBATENIbHBIE PABHBIE IIPOMEXKYTKH BPEMEHHM I[IPU PABHOYCKOPEHHOM
JIBUYKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapyKa B BI3KOW KUJIKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCTH  [anmunes. IlepBwii  3akoH  HeroToHna.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IU1sl MaTepuaibHOM TOUKU. Tpetuil 3akoH HproTOHA 1J1s1 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tskectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, CKoabxkeHus, kauenus ). Cumna tpeHusi. Cyxoe
Tperune. Cuiia TpeHHUs! CKOJIBKEHHS U cuila TpeHus mokosi. Koaddunuert tpeHus.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJa B )KUIAKOCTHU WJIU rase.

[TocTynarensHOE U BpalllaTelbHOE JIBHKEHHUE a0COIIOTHO TBEPAOIrO TENa.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUSA TBEPAOIrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHE: MOAIIMITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBiieHnEe nHEPIUN.

CpaBHeHHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NMOABEME U M1aJICHHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWJI YNIPYTOCTH, BO3HHMKAIOIIUX B INPYXKUHE U
pe3nHOBOM 00pasIle, OT ux aedopMaliuu.

UccnenoBanne yclioBHI paBHOBECUS TBEPAOTrO TENa, HMEIOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
NMmnynbc cuUllbl U1 U3MEHEHHE MMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTIUU.

[TorennuanbHas DHEPTUS. [TorennuanbHas DHEPIUs YIIPYro
nepopMHpOBaHHON  mpykuHbl. [loTeHnmanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMIIH.

[loTenmnuanbHple W HEMOTEHIMaNbHble  CWiIbl.  CBA3b  pabOTHI
HEITOTEHIHAJIBHBIX CUJI C HM3MEHEHHEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIIED,
MPY>KUHHBIA MUCTOJET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHUMAIBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIBI C M3MEHEHHEM MEXAaHUYECKOW SHEPTUu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MogekyasipHas GU3MKa U TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapakrep ABUKEHUS W
B3aUMOJIECTBUSA YACTUL] BelIeCTBA. MOJENU CTPOEHHUS Ta30B, KUIAKOCTEU U
TBEPABIX TEJ U OOBSICHEHHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u
pa3Mepbl Mosiekyil. KonudecTBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Llenncus.



Mopens  wupeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HIealbHOro rasza. AOCONIOTHas TemIilepaTypa Kak Mepa
CpeaHe KUHETHMYECKOW SHEPruM TEIUIOBOrO JABWKEHMA dvacTui] rasza. lllkana
temneparyp KenpBuHa. 1'a3oBbie 3akoHbBl. YpaBHeHue MeHnneneeBa—Kianeipona.
3akoH [lanbroHa. M30mpoliecchl B UI€AIbHOM Ta3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopenb OpOyHOBCKOT'O JIBUKEHUS.

Mogpuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopenb, HILTIOCTPUPYIOIIAS TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS HJACAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY IapamMeTpaMu COCTOSIHHS Pa3pEKEHHOIO
rasa.

Tema 2. Ocnoebl mepmoouHamuKu

TepMmoauHamuueckas cucrema. BHYTpEeHHsAST 3HEpPruss TEPMOJUHAMUYECKOU
CUCTEeMBI U coco0bl €€ n3meHenus. KonnuecTBo TerioThl U pabota. BHyTpeHHss
SHEPrusl  OAHOATOMHOIO  HWJCAJBbHOrO0  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4YCHHE. Y IeIbHas TEINIOEMKOCTh BEIIECTBA.
KonunuecTBo TEI10TH NpH TEIonepeaaye.

[lonsitue 00 anuabatHoM mipouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3omnpoueccaMm. ['paduueckas
UHTEpIpeTalus padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMoCTh po1ieccoB B PUPOJIE.

TeroBpie  MamuHbl.  [IpuHUUNBI ~ AEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KoadduuueHt mnose3Horo
neiictBus tersioBo mammebl. [ukn KapHo u ero xodgduiMeHT Mone3Horo
JEHCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHudyeckre YCTPONHCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHET0 CropaHusi, ObITOBOIN XOJOAWIbHUK, KOHIAUITMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH JHEPruu Teia NpPH COBEPUICHHWU PaOOTHI: BBLIET
npoOKu u3 OYTBUIKM TIOJ JEWCTBHEM C)XATOro BO31ayXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTpaIus).

N3MeHenne BHyTpeHHEH SHEPTUH (TeMIIepaTypbl) Tena Mpu Teruionepeaaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOIO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapoobOpa3oBanue u KoHJeHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAKHOCTh BO3Ayxa. HacelmeHHbI nmap. YaenpHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucrainmuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lmaBienune u
KpUCTaIA3aIys. Y nenbHas Teriora miaBiaeHus. Cyomumanms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETp H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJTYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TTAPOB.

Kunenue npy noHWKEHHOM J1aBJICHUU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IJIaBJICHUS! KPUCTAILNTIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaJIOB.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTEIHLHON BIIAXKHOCTU BO3/yXa.

Pasznen 4. dinekTrpoauHaMuka
Tema 1. dnexkmpocmamuxa
Onextpuzanusi Tell. OJIEKTpUYECKU 3apsan. JlBa BHIA DIIEKTPUYECKUX
3apanoB. IIpOoBOAHUKH, IOUAIIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOr0 3apsa.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToYedHBIN ANEKTpUYECKUI 3apsi.
Onektpudeckoe mnone. HampsoxéHHocTh  dyekTpuueckoro mons.  IIpuHmun



CYIEPIIO3ULIAN BJICKTPUUYECKUX MOJIeH. JIMHMM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocrarnueckoro  mois.  I[lorenmuman.  Pa3HocThb
MOTEHIUAN0B. [IpOBONHMKM W JMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETP, DSJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaJH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JTUAIEKTPUUIECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIeHCaTopa.

Vuenuueckuii skcnepumenm, 1abopamoprule pabomuwl

N3mepeHnne 3neKTpOoEMKOCTH KOHJEHCATOPA.

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

ONEKTPUUECKUM TOK. YCIIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspxkenune. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUUECKOE COINPOTUBIICHUE. Y IEIbHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PabGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIASA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axoH Oma 114 MOJHOM (3aMKHYTOM) 35IeKTpuyeckol nenu. KopoTkoe 3aMbIKaHUE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPIABIX  METAJIOB.  3aBHUCHUMOCTh
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX IMYYKOB.

[TonynpoBOaHUKMY. CoOcTBeHHast 151 pUMecHas MPOBOJUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE IPHUOOPHI.

ONEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALINS. DJIECKTPOJIH3.



DIIEKTpUYECKA TOK B Ta3ax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJILTMETP, pPEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHArPEBaTElIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOTYINPOBOJHUKOBBIN JUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIY MTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[Ipssmoe w3MepeHue BiaeKTpoABWXKyIIEeH cuibl. KopoTkoe 3amMblikaHne
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTh BO31yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenue 35IeKTpOABMKYIIEN CHIIbI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usmku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISICTCS C
YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpadui U TEXHOJIOTUH.

Meosicnpeomemnvle nonamusi, CBSI3aHHBIE C W3YyYEHHUEM METOJIOB HAYyYHOT'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JWHEWHas QyHKIHS,
napabosa, runep6osna, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexanuyeckoe NBIKEHHE B JKMBOUM mpuponae, Auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PAaBHOBECHE),
BJIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUIAKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs IHUCCOLMALIMA,
rajbBaHMKA.

l'eoepaghus: BNaxXHOCTh BO3]1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHMs B TEXHUKE, MOJAIIMITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATE]Ib BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJIOAMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
IIOJIyYEHHUsI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE€ HAHOMATEPHUANIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKasl 3allHTa, 3a3€MJICHHE SJIEKTPONpPHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasznea 4. DiaekrpoauHaMuka

Tema 3. Macnummnoe noie. IneKmpoMazHUMHAA UHOYKUUA

[TocrostHHBIE ~ MarHUTHL.  B3anMOmENCTBUME  TOCTOSHHBIX  MAarHUTOB.
MarautHoe 1none. Bekrop MarHuTHOM uWHAayKuuu. [IpuHuoun cynepno3uuuu
MAarHuTHBIX MoJed. JIMHUM MarHUTHOM MHAYKUuU. KapTWHAa JWHWNA MarHuTHOW
VHJYKIMH 110JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe T1I0J€ TPOBOAHHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUHA
MAarHMUTHOTO MOJISI JJIMHHOTO MPSAMOr0 MNPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KAaTYIIKH ¢ TOKOM. OnbIT OpcTeaa. BzaumoaelcTBue NpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HamIpaBlIeHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM Iose. PaGora cunsl Jlopenma.

SIBiieHME DIIEKTPOMAarHUTHOM MHAYKIUU. [IOTOK BEKTOpa MarHUTHOU
MHAYKIAHU. OJEKTPOABWKYIIAs CWiIa HWHAYKOMH. 3aKOH JJIEKTPOMAarHUTHOU
uHaykunu dapasnes.

BuxpeBoe anekTpuyeckoe moisie. OIEKTPOABIKYIIAs CWia WHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS OCTYNATEIBbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTMBHOCTE.  SIBIIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

TexHu4yeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbIE
MAarHMThl, JJIEKTPOMArHUThl, JSJICKTPOABUrATENlb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

eiictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHME BEKTPOMATrHUTHON UHIYKIUU.

IIpaBwiio Jlenna.

3aBHCUMOCTD JJICKTPOABIXKYIIEH CUJIBI MHIAYKIIMA OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne MarHuTHOTrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXaHHUYECKHME  KOJIcOaHUS.
'apmonnyeckue konebanus. [lepuon, vacrora, amruuryna u (asa koneOaHUM.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosneOanuit. [IpeBpailieHre 3Heprun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTeNbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHMYEeCKUMHU |
AJEKTPOMArHUTHBIMU KoJnebanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroumx KoyueOaHusX. BbIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHy X 1€HHBIEC 37IEKTPOMArHUTHBIE KOJIEOAHNUS.

[lepemennsiii TOK. CUHYyCOMAQIbHBIM MEpPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYECHUE CHUJIBI TOKa U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUIECKOM
SHEPIruM. JKOJOTMYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HMU.

TexHu4yeckre yCTpOHCTBAa M IMPAKTUUYECKOE IMPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JITUHUHU JIEKTpOIepe1ay.

Jlemoncmpayuu

WccnenoBanre mapaMeTpoB KoieOATeNbHOM CUCTEMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MaITHHK).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSXKEHUSI OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocieoBaTeIbHOM COENMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanne 3aBUCUMOCTH MepUoa MajblX KOJeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne MEPEMEHHOTO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpOMazHUNHbLE 60JIHbL

MexaHuueckue BOJIHBIL, ycioBUsl pacnpoctpanenus. Ilepuon. CkopocTb
pacripocTpaHeHuss W JyiMHa BoJHbL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBI.
HNurepdepenius u nudpaxiys MexaHH4ECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBHUS U3IYYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanusa BexktopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPeIoOMIICHUE, MoJspu3aius, Audpakius,
uHTepdepenims. CKOpoCTh IIEKTPOMATHUTHBIX BOJTH.

[IIxana >ME€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagnuOCBsI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YIbTPa3BYKOBas JUArHOCTMKAa B TEXHUKE WU MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OGpa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U TPOJI0TBHBIX BOJIH.

Konebmromeecs Ten0 Kak UCTOYHHK 3BYKa.

HaGnronenune orpaxkeHus 1 MpeIoMIIeHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIONH H
4acTOTOM KOJIEOAHUM.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHE, MoNsipu3anus, Judpakuus, THTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
OHOpOaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MPEITOMIICHUS CBeTa. AOCONIOTHBIN MOKA3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIi yros ITOJIHOTO
BHYTPEHHET0 OTPaKCHHUSI.

Hucnepcust ceera. CinoxHbIi cocTaB Oenoro ceera. L[Ber.

CobOuparomiue u pacceuBarome JuH3bL. ToHkas mauH3a. DoOKycHOE
paccTOsIHME W ONTHYECKash cuja TOHKOM JuH3bl. IlocTpoeHue nzoOpaxkeHHil B
coOMparoMX U pacceuBaroluX JHH3aX. DopMysia TOHKOW JIMH3BI. Y BEIUYECHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus cBera. JudpakinmoHHas pemérka. YCiaoBUe HaOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHudyeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEUIETKA, TIOJISAPOUI.

Jlemoncmpayuu

[IpsMonuHENHOE pPACHPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE CBETA.
OnTtuyeckue npuOOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyyenue cniekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HalGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol



N3mepenue nokazaTenst NpeaoMIICHUS CTEKIIA.
UccnenoBanuie CBONCTB U300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeLIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHnibl NPUMEHUMOCTH  KJacCUYeCKOoW  MexaHukd.  [locrymars
CIIEIUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU M COKPAILCHHE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p MacChl C SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBl. DHEPTUs
TIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [Inanka cBs3u sHEprUM (HOTOHA C €r0 YACTOTON. JHEPTHS
U UMIyJbC (POTOHA.
OtkpeiTue u uccnenoBanue Goroadpdexra. Onbitel A. I'. CToneroa. 3aKoHBI

dororddexra. YpaBuenue DitHmreitHa ais dorodddexra. «KpacHas rpaHuUIa»
dbotoaddekra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCcTpOMCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTuuK, cojiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorddexT Ha YCTaHOBKE C IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

Creroaguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbITel Pesepdopna mo paccesHHIO o -9acTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormomieHue
(GOTOHOB TpU Tepexojie aTroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buisl
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOJOPOAA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JIYUCHUC.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: CIEKTPajIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeyaThIX CIIEKTPOB U3ITYYCHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Habmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTpPOeHUs snapa. OTKpeITHE
pamuoakTuBHOCTH.  OmbiTel  Pe3depdopaa 1o ompegeneHuro  cocTaBa
paauoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-uU3Iy4dCHHUS.
Bimsinne paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucino sapa. M30torsl.

Anbda-pacnian. ONEKTpOHHBIH M TO3UTPOHHBINM Oera-pacnan. [amma-
U3JIy4EHHE. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HyKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JlesieHue u cUHTE3 SA€EP.

Anepseiii peaktop. TepmosuepHbiii cuHTe3. [IpoOnemMbl M TEepPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHE ACTIEKTHI AIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUN AIEMEHTAPHBIX YACTHIL.

dyHaMeHTaIbHbIe B3aUMOeHCTBUA. EMUHCTBO u3nyueckoil KapTUHBI MUpPA.

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIIUX YaCTHLI.

Vuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre TpeKOB YacTUll (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U aCTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. [IpruKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bupn 3Bé3nHoro nHeba. Co3Be3nus, spKUE 3BE3/bI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

Conneynas cucrema.

Conune. ComHeuHast akTUBHOCThb. McTounuk sHeprum ConHila U 3BE3.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKH. [[marpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3MIbI TJIAaBHOM IMOCIEA0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3]l TJABHOW NOCIIEIOBATENBHOCTH. BHYTpeHHee CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaIbI >KU3HH 3BE3I.

Muneunsiii I[Iyte — nama I'anaktuka. [lonoxenue u nBuwkeHue CoyiHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66:1a. Paz0eranue rajgakTuk.
Teopust bonbioro B3peiBa. PenukToBOE M3IIydeHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntoneHus: HeBOOpYXKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUIN I ONpeeTeHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIaApUs U SIPKUE 3BE3IBL.

Hab6ntonenus B Teneckon Jlynsl, maner, Mneunoro [Tyru.

O0o01maroee NOBTOpeHne

Ponsr ¢u3ukm W acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax NesTeTbHOCTH YEIOBEKa, POjib U MECTO (PU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHUHE MHUpPA, POJib (PU3UUECKON TeOpuu
B (GOpPMHUpPOBAHUU TPEACTABICHUNA O (U3HUECKOM KapTUHE MHUpPa, MECTO
¢dbu3nyueckoil KapTHUHBI MHUPaA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3M

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TMHU, XUMUH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle noHsamusi, CBSI3aHHBIE C HW3YyYEHHEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pemIEHUE CHUCTEMBl YPAaBHEHHH, TPUTOHOMETPUYECKUE
GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKUMHA HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMI, NPU3HAKU MOAOOUSI TPEYTrOJIbHUKOB,
omnpeJieNIeHne IoNaau TUIOCKUX GUryp u oobema Tel.

buonocusa: »nektpuyeckue SABICHUS B JKUBOW MpUPOJE, KoJieOaTeIbHbIE
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOAE, NCHUCTBUE
paaualyy Ha )KUBbIE€ OPTraHU3MBI.

Xumus: CTpPOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKasI CTPYKTYpa TBEPABIX
TEN, MEXaHM3Mbl O0Opa30BaHMSI KPUCTAUIMYECKOW PEHIETKH, CIEKTPaTbHBIN
aHaJIu3.



l'eocpagusa: wmarHuTHbBIE TOMIOCA 3€MJIM, 3&JI€KH MArHUTHBIX DY,
(doTochEMKa 36MHOI OBEPXHOCTH, MPEACKAa3aHUE 3EMIIETPSICEHUIA.

Texnonoeusa: JHWHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATEb, WHAYKLMOHHAA II€4Yb, pPanap, PaaAvONpPUEMHHK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapaTr, BOJOKOHHAs OITHKA,
cojiHeyHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOro mpenMera «®Pusznka» Ha YPOBHE CPETHEro OOIIETO
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTUKEHUE CIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUSI yUeOHOro npeaMera «Du3nKay T0TKHBI
OoTpaxaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIUXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHUMCKOro O0OIIEeCTBa, pacCUIMpEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTH B MPOLIECCE peaiu3allid OCHOBHBIX HANpaBJICHUUN
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMUA 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPATULMOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
J€EMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPa)kIaHCKOIrO
00IIIeCTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aIuy;

YMEHHUE B3aUMOJIEMCTBOBATH C COUMAIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIMSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATEIIbHOCTHA YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOTO OYyAYIIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOUICHHUE K MUPY, BKIIKOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil HayKe;



S) TPyA0BOr0 BOCIIUTAHMS:

UHTEpEC K pa3inuHbIM cdepam mpodeccHoHaTbHON AeATENbHOCTU, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO U CaMOOOpa30BaHHIO B 00JIaCTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HM,

6) PK0JIOrM4eCKOro BOCIUTAHMS

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIbTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa SKOJIOTMUECKUX NpodieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCVCTBUM B OKPYKAIOIIEH CPelle HA OCHOBE
3HAHUS 1IeJIed YCTOMYMBOI0 pa3BUTHSI YETIOBEUECTBA;

pacIIMpeHre OIbITa JEATEeIPHOCTH HKOJOTHYECKON HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 (QUBUKE;

7) HEeHHOCTH HAYYHOT'O NMO3HAHUS:

c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOU [eATEeIbHOCTH, TOTOBHOCTH B IMpPOIECCE
u3ydeHuss  GU3MKH ~ OCYIIECTBJISITh  MPOCKTHYIO M HCCIEAOBATEILCKYIO
NESTENbHOCTh UHIUBUIYAIIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble Jiornyeckue JeicTBUsA:
CaMOCTOSITeTLHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENSITh LEIU MNEATEIBbHOCTH, 3aJ1aBaTh IMapaMeTPpbl M KPUTEPUU HX
JIOCTIDKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMST B  PacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh MJIAH PELICHUS MPOOJIEMBI C YUYETOM aHAIM3a MUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B JICATEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHbTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUM ACATEIbHOCTH;
KOOPJAWHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBUSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIEM.
ba3oBble nuccienoBare/ibCKue JAeliCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH W METOJAMU
(u3nuecKol HAyKu;



BJIa/IETh HaBbIKAMU YYEOHO-HUCCIEA0BATENIBCKON U MPOEKTHOW NEATEIbHOCTH
B 00s1acTU (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pElIeHUs 3ajad (U3HUECKOr0 COJEpKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METOI0B MO3HAHUS;

BJIAJE€Th BHJAMH JACSATEIBHOCTH IO IOJYYEHUID HOBOIO 3HAHUS, €ro
UHTEpIpETaliy, MpeoOpa3OBaAHUI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHTBhl I JIOKa3aTelbCTBA
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh IIOJYYEHHbIE B XOJE€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh [EPEHOCUTh 3HAaHUSA N0 (HU3MKE B NPAKTUUYECKYIO 0OJACTh
KU3ZHENEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PEILICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

Pa0ora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHHUS MHPOpMAIUHN (U3MUECKOro COAEpKaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISTh IOHCK, AHAJM3,
CUCTEMATHU3ALMI0 U MHTEPIpEeTanui0 WHGOpMAIMU Pa3Iu4HbIX BHIOB U (Popm
NpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OpMALINH;

UCTIOIB30BaTh  CPENCTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBAaHUN OSPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, PECypcocOEepeKeHMs, TMpPaBOBBIX M  ATHYECKUX HOPM, HOpPM
uH(OpPMaIIMOHHOW 0€30MaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpPKAHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3Hau€HUs UH(OpPMAIMK U LEIEBON ayAUTOPUHU, BEIOMpAsi ONTUMAIIbHYIO
(dopMy MpencTaBaeHUs U BU3yaIu3aluu.

KoMmyHnKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUSA:
OCYIIECTBISATH OOIIEHWE Ha ypokax (U3UKK W BO BHE-YPOUHOU
NEeSITEeNbHOCTH;



pacro3HaBaTh NOPEANOCHUIKM  KOH(QIMKTHBIX CUTyalldd M CMSTr4aTh
KOH()JITUKTBI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HMCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMAaTh U KMCHOJIb30BaTh NMPEUMYLIECTBA KOMAHIHOW W WHIAWBUAYaJIbHOU
padoThI;

BBHIOMpATh TEMATHUKY U METOJABl COBMECTHBIX JEHCTBHM C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKI0TO YICHA KOJUIEKTUBA;

NPUHUMATh [€IM COBMECTHOM  JEATEIIbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JTOCTHUKEHHUIO: COCTaBJIATH IUIAH JCHCTBUM,
pacrpenensaTh pojid ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXXJIOr0 YYaCTHHKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpeiaraTh HOBBIE MPOEKThI, OICHWBATh WJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PAJIUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHUE, ObITHh HMHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIIATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JaCTH
GU3MKM W aCTPOHOMHH, BBIBIATH MPOOJIEMBI, CTaBUTb U (POpMyIUpPOBaTh
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETILHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MPAKTUYECKONW PaObOThI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHUI;

JIaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEAOYTECHUN;

JieNaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYIUIHMA B 001aCTH
(Gbu3HUKYU, TOCTOSHHO TIOBBINIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, SMOLMOHAJILHbI NHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJaJIeTh  HABBIKAMU  TIO3HABaTENbHOM  pedrexkcun  Kak — OCO3HaHUS
COBEpIIAEMbIX JICHCTBUM UM MBICIUTENBHBIX MPOILECCOB, HX PE3yJbTaTOB U
OCHOBAHMUIM;



UCIIOJIb30BaTh MPUEMBI peIIeKCHH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PUCKH W CBOCBPEMCHHO IPUHUMATh PCEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTHUX TMPU aHaW3€e pPe3yIbTaTOB
NESATENHHOCTH;

IPUHUMATh ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYrUX TpH aHAJIN3E PE3yIbTAaTOB
NeSITeNHbHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JPYTHX HA OIIMOKH.

B mporecce qocTmKeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y O0O0y4aromuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPETOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTUS COOCTBEHHOW IMOIIMOHATILHOMN cephl,
OBITh YBEPEHHBIM B CE0€;

caMOperyJIMPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHHE TNPUHHMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJanTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MIPOSIBIISITh THOKOCTH, OBITH OTKPBITBIM HOBOMY;;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCIeXy, ONTUMHU3M, WHHUIIMATHUBHOCTb, YMEHHE JCHCTBOBATH MCXOJSl W3 CBOUX
BO3MOXXHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MIOHUMATh AMOITMOHAIEHOE COCTOSHUE
IPYTUX, YYUTBIBATH €r0 TIPU OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COITMATbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TMPUMEPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KApPTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU eI TEIbHOCTH JIHOJIEH;

YUUTBIBATh TPAHUIBl TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENeil:
MaTepHualibHasi TOUKa, MHEepIHaIbHasl CUCTeMa OTCu€Ta, a0CONIOTHO TBEPIOE TEIO,
UJICaTIbHBIN ra3, MOJIEIU CTPOCHHUS Ta30B, )KUAKOCTEN U TBEPIBIX TEN, TOUYCUHBIN
AIEKTPUYECKUN 3apsil PU pelieHnU PU3NUecKux 3a1ady;



pacro3HaBaTh (pu3nuecKkue SABiIeHUs (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSPHO-KMHETUYECKON TEOpUU CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKH:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  NPSIMOJMHEWHOE
IBU)KEHUE, CBOOOAHOE TMAajJeHHe TeJ, ABW)KEHHE 110 OKPY)XHOCTH, HHepLus,
B3auMoeicTBue Tei, Au(Py3usi, OpOyHOBCKOE ABIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJ IPHU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBecHE, UCIApeHHE, KOHJEHCAIMs, IUIABJIEHUE, KPUCTAJUIM3alus, KHUIICHHE,
BJIQ)KHOCTh BO3/yXa, [TOBBILICHNUE JTABJICHUS I'a3a IIPU €ro HarpeBaHWU B 3aKPBITOM
cocyle, CBSi3b MEXKIYy IapaMeTpaMd COCTOSHUSL Ta3a B  HM30IpoLEeccax,
ANIEKTpU3aLUs TEN, B3aUMOCIHCTBUE 3apS/IO0B;

ONKCHIBATh MEXAHUYECKOE IBIKEHUE, HCIONb3Ys (DU3MUECKUE BEIIUYWHBI:
KOOpJMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, Ccuia,
UMITYJIbC T€Ja, KNHETUYECKas SHEprusi, NOTEHLUUAIbHAs SHEPIHs, MEXaHUYecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU MPaBWIBHO TPAKTOBATH
bu3MUecKnii CMBICT HCHOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHS M €IUHULIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEIUYHHAMM;

ONKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIE SIBICHMUS,
UCTONb3ysl (U3NYECKHWE BEJIMYMHBL: JaBJIEHUWE Ta3a, TeMIeparypa, CpemaHss
KMHETUYECKAs] SHEPIHsl XaOTHYECKOr0 JABMKEHUS MOJIEKYJ, CPEAHEKBaApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI 3Heprus, padbora rasa,
KO3 (OUIIMEHT TMOJIE3HOrO JEWUCTBHSI TEIJIOBOIO JIBUraTeNs; MNpU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEJIWUYHH, WX
0003HAUYCHUS W COUHUIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(U3MYECKYIO BEIIMUMHY C IPYTUMHU BEJIMYMHAM;

OINKCHIBATh U3YUYECHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUA (TIPOIIECCHI), UCTONB3Ys (DU3NUYECKUE BEIMUMHBI: DJICKTPUUECKHUMA 3aps/,
ANEKTPUUYECKOE T0JI€, HAPSKEHHOCTh MOJIs, MOTEHIMAN, pa3HOCTh MOTEHLIMAJIOB;
Opy ONWCAaHUM MPABWIBHO TPAaKTOBaTh (PU3MYECKUNA CMBICH HCIOJIb3yEMbIX
BEIUYMH, UX OOO3HAUEHUS U EIUHUIIBI; YyKa3biBaTb (POPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTMMH BETMUMHAMU;

AHAIM3UPOBATH (PU3NYECKHE TMPOLECCHl U SBJICHUS, UCIIONIB3Ys (PU3NYECKHE
3aKOHBI U IIPUHIMUIIBL: 3aKOH BceMUpHOro Tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpaHEHUs HMIIYJIbCa,
OPUHLMUIT CYNEPINO3UIUNA CHJI, MPHUHIUI PABHONPABUS HHEPLHAIBHBIX CUCTEM
0TCU€Ta, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHsS BEILECTBA, TIa30BbIE
3aKOHBI, CBA3b CpeIHEW KMHETHUECKOW SHEPIHH TEIUIOBOTO JBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoH, MepPBbIi 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHEHHUS
ANEKTPUYECKOr0 3apsna, 3akoH KyloHa, Hpu 3TOM pas3iuyarh CIOBECHYIO



(OpMYIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIMIBI JEHCTBUA MAallUH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS MX O€30MaCHOrO MCIHOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBIMIOJIHATh DKCIEPUMEHTHI 1O HCCIENO0BAaHUI0 (U3UUYECKUX SIBICHUU H
IPOLIECCOB C HCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUH, MpU HTOM
dbopmynupoBaTh TpoOJeMy/3amady W THIOTE3y Y4EeOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO OOOPYIOBAaHHWS, MPOBOAWUTH OIBIT U
dbopMyIUpPOBaTh BHIBOJIBL;

OCYUIIECTBIISAThH NMPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS W HCIOIb30BaTh HM3BECTHbHIC
METOBI OLIEHKH MTOTPEIHOCTEN H3MEPEHN;

UCCIIeIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKCUpOBaTh pPE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEJIUYMH B
BUJIE TAaOIUI U TpaUKOB, I€TaTh BEIBOJBI IO pE3yJIbTaTaM UCCIEI0BAHNUS;

coOro1aTh npaBuia 0€30MacHOro TpyAa MpHU MPOBEACHUN HCCIEI0BaHUMN B
pamMKax y4yeOHOro SKCIEepUMEHTa, Y4eOHO-MCCIEIOBAaTEIbCKOW U IPOEKTHOM
JESITeIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPAaTOPHOTO
000Opy10BaHUS;

pemath pacuéTHbIE 3a7a4dl C SBHO 3aJlaHHOW (DU3MYECKONW MOJIETBIO,
UCTOIb3Ys (PU3NYECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJauu
BbIOMpaTh (PU3MUECKYIO MOJENb, BBIACHATH (DU3MUECKHE BEIUYHUHBI U (POPMYIIHI,
HEOOXOMMbIE NIl €€ pelleHUs, NPOBOAUTh PAcU€Thl M OLICHHBATh PEATbHOCTb
MOJTyYEHHOT'0 3HaUeHUSI PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHBIE 33/1a4M: BBICTPAaUBATh JIOTHYECKU HENPOTUBOPEUUBYIO
LENOYKY pacCyXIEHHIl ¢ ONOpOl Ha H3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU H
bu3nvecKue sIBJICHUS;

UCIIONIb30BaTh ~ MPU  PEHIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIIH
U TIpEJCTaBlIeHUs y4eOHOM W HAy4YHO-NOMYJISpHOU MH(OpMaLUH, MOIYyYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOJIy4aeMyr0 HH(OPMALIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE NPOLECCOB OKPYXKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;,

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 6€30MacHOCTH MPU OOpaleHUH ¢ TPUOOpPaMU U TEXHUUYECKUMU



YCTPOMCTBAMHU, JIJISl COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEU CPELE;

pabotath B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLUAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisaTh OO0S3aHHOCTH W
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJI€KBaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PEIICHUE PACCMATPUBAEMOMN MPOOIEMBI.

K konmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh C(POPMHUPOBAHHOCTH y 00YyUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb M MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOW HAay4YyHOW KAapTUHbI MUpa, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JAESITEIIBHOCTU JIOJCH, 1eIOCTHOCTh U EIUHCTBO
(bu3nIecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJEIICH:
TOUEYHBIN ANEKTPUUECKHUI 3apsijl, JIyd CBETa, TOUEUHBIM UCTOUYHHMK CBETA, s/IepHas
MOJIETIb aTOMa, HYKJIOHHAs MOJeNb aTOMHOIO sifjpa MpH pEIICHUH (PUINYECKUX
3ajad;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOU (DM3HUKHU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBHS TOKA, B3aWMOJECHCTBHE
MAarHuTOB, DJICKTPOMArHUTHAasi MHAYKIUSA, JEHUCTBUE MArHUTHOIO TIOJA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMMCS 3apsl, 3JEKTPOMAarHUTHBIE KoyeOaHUd U
BOJIHBI, MPSIMOJIMHEHHOE PpACIpPOCTPAHEHUE CBETA, OTPaKEHUE, NpPeIOMIICHHE,
uHTeppepeHms, aubpakuus W MOJSpU3alus CBETa, JHCIEpCUs CBETa,
doroanexTpuaeckuit 3gdext (hoTodddeKT), CBeTOBOE NaBIeHUE, BOSHUKHOBCHHE
JMHENYaToro CHeKTpa aroMa BOJOpPOAAa, €CTECTBEHHass W HCKYCCTBEHHas
PaANOAaKTUBHOCTD;

ONKCHIBATh W3YYEHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTMYECKHE,  DJIEKTPUYECKYI0  NPOBOAMMOCTh  PA3JIMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCHOJb3Yysl (DU3UUYECKHE BEIUYUHBI:
ANEKTPUUECKUI 3apsjl, Cujia TOKA, DJIEKTPUYECKOE HAMPSIKEHUE, DIEKTPUUYECKOE
COIIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOJABIKYIIAs CHila, padoTa TOKa,
UHAYKIUS MarHuTHOro mnoussi, cuia Awmmepa, cwia JlopeHla, MHAYKTUBHOCTh
KaTYIIKH, SHEPTHsl AJIEKTPUUYECKOTO0 M MArHUTHOIO TMOJIEW, MEepUoj M YacToTa
KoseOaHuii B KojiebaTeNbHOM KOHTYype, 3apsii M cuila TOKa B IpoIlecce
TFapMOHMYECKHUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHYECKasl CHUJla JIMH3bl, MPU ONHCAHUM MPABUIBHO TPAKTOBaTh (PU3UUECKHUI
CMBIC]I HCIOJIb3YEMbIX BEIUWYMH, HMX OO0O3HAUYeHHs] W EIUHMIIbI, YKa3bIBaTh
dbopMyInbl, CBA3BIBAIOUIME JIaHHYI0 (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh HW3y4YEHHBIC KBAHTOBBIE SIBJICHHUS W TMPOIECCHI, HCIIOIB3YS
(du3nUecKre BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJT TIOTypacIaga, SHEPTHsI CBI3U
ATOMHBIX Si7Iep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIONIb3yEeMbIX BEIIMYWH, WX OOO3HAYEHUS W CIWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBSBBIBAIONIUE JIAaHHYI0 (U3MYECKYI0 BEIWYWHY C JPYTMMH BEJIUYMHAMH,
BBIYUCIISATH 3HAaU€HHE (PU3NUECKON BEIMYUHBI;

AHATM3UPOBATHh (PU3UUYECKHUE TMPOIIECChl W SBIICHUS, UCTIONB3YS (Pu3nyeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCIEAOBATEIILHOTO U MapaJICIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[oynsa—JIeHma, 3aKOH 3IEKTPOMArHUTHOM
WHAYKIIMHU, 3aKOH MPSMOJIMHEHHOTO paclpOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHUE DiHITEWHAa M pororddekra,
3aKOH COXPAaHCHHS JHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpaHCHUS
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHUsI MAaCCOBOI'0 4ucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3iinyaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHWE U YCIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH;

OTIpe/CNIATh HAIIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOT'O TTOJIS TTPOBOJTHAKA
C TOKOM, cuJjIbl Ammepa u cuibl JlopeHna;

CTPOUTh W OIHKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIoM,
TOHKOM JIMH3O0MU;

BBITIOJIHATD OKCIEPUMEHTBI TI0 MCCIIECIOBAaHUI0 (U3UYECKUX SBICHUU H
IIPOIIECCOB C MCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHUH: TPH 5TOM
dbopMmynupoBaTh mpobiaemMy/3amady W THUNOTE3y YYeOHOro OSKCIEpPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OMBIT M
(bopMyIHpOBaTH BHIBOABL;

OCYHIECTBIISThH NMPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3NYECKUX BEIUYHH, ITPU
ATOM BBIOMPATh ONTHUMAJBHBIN CHOCOO W3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METO/bI OLIEHKH MTOTPEIHOCTEN H3MEPEHNN;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3MUECKUX BEIUYMH C HCIOJIb30BAHUEM
OPSIMBIX HU3MEPEHHIl: TPH HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B BHJC TAOIUIl U
rpaduKOB, ACIaTh BHIBOABI 11O PE3yJIbTaTaM UCCIICIOBAHHUS;

coOJII01aTh MpaBuiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEAOBAHUIN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKOW W IMPOCKTHOU
JEATENHHOCTH C HCIIOIh30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhie 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3YsI (M3MUECKUE 3aKOHBI U MPUHIIUAITB], HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu



BBIOMpATh (PU3UUECKYIO MOJENb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMbIE NIl €€ pEelleHUs, MPOBOAUTH PAcU€Thl M OLICHUBATh PEaTbHOCTh
MOJTyYEHHOT'0 3HaUeHUsI PU3NYECKON BETUUNHBL;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEIIOYKY PACCYXXIECHUM C OINOpPOM HAa H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBJICHNUS;

UCMOJIb30BaTh  MpPU  pPEUIEHMM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALIIH
U TIPEACTaBIICHUSI y4eOHON U HAYYHO-MOMYJISIPHON HH(OpMAIINH, MMOTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyto HH(OpMaIuIo;

OOBSCHATh MNPUHLMIBI JEHCTBUS MAalUH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX OE€30MACHOI0 HUCIIONIb30BAaHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOJIUTH MPUMEPHI BKIIAJA POCCUUCKUX U 3apyOEXKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpalEeHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOro
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TpYyHNbl, PAUUOHAIBHO paclpeeisTh OO0SI3aHHOCTH M
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJCKBATHO OLICHUBATh
BKJIAJ] KQXKJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThbI
pecypcbl
Paznen 1. PU3UKA U METO/JAbIl HAYUYHOTI'O ITO3HAHUS
1.1 du3uKa U METOABI HAYYHOI'O MO3HAHUS 2 bubmmorexa [IOK
' A yi https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiematitia : https://m.edsoo.nu/7f41bf72
bu6nmoreka [IOK
22 Auamiia ! https://m.edsoo.ny/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 hitps:/m.cdsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOM 9 | bubnnoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBD TEPMOZHHAMHKH 10 ! https://m.edsoo.n/7f41bf72
33 ArperaTHbIE COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK
. @Da30BbI€ NEPEXOIBI https://m.edsoo.ru/7f41bf72




Htoro no pazneny

24

Paznea 4. 9JIEKTPOANHAMUKA

bubmuorexa [IOK
41 DueKTpoctatitia 10 https://m.edsoo.ru/7f41b72
49 IlocTossHHBIN dEKTpUYECKUN TOK. TOKH B 12 bubnnoreka [IOK
' pa3IuYHbBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68




11 KJIACC

Kosn4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nu@posBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHO€ moje. IeKTpOMarHuTHas 1 | 3 bu6mmoreka [IOK
’ AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pasueiny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4eCcKHe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eCcKHUe U JIEKTPOMArHUTHbBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2. 1
3 Onruka 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTICTIHATBHON TEOPHUH 4 | bu6nmnoreka [IOK
' OTHOCUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DIEMEHTBI KBAHTOBOH OTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bu6nmoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny

15

Paspea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE NIOBTOPEHHUE

6.1 O6o06maro1iee MOBTOPEHHE 4 ngfs?;ifjigrouﬁfmwk
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KoanuyectBo yacos DJIEeKTPOHHBIE
Ne aTa nudpoBkIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
®u3nka — HayKa O IPUPOJIE.
1 Hayunsie MGT(}),K bl nofHeIl)HI/Iﬁ 1 buommorera OK
y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Ponb u MmecTo puszuku B

) (GbopMHUpPOBaHUH COBPEMEHHOMN | bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIFOIeH
MexaHuueckoe ABUKEHUE.

3 OTHOCHTEIPHOCTh MEXaHHIECKOTO | bubmuorexa [IOK
newxeHus. [lepemenienne, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpPHOE IPAMONIMHENHOE | bubnnorexa [IOK
JIBH>KCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE | bu6nmoreka [IOK
JIBHJKCHUE https://m.edsoo.ru/ff0c372e

6 CBobOonHOe majieHne. Y CKopeHue | bubnuoteka [{OK
C¢BOOOIHOIO MalCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe NBUKEHUE.

7 JBr>KeHME MaTepraibHOM TOUKHU IO 1 bubmmorexa [IOK

p https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [Tpunuun otHOcUTENBbHOCTH ["anuies. 1 bubmuoreka [IOK




HuepunanbHbIe CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca Ttena. Cuna. [lpunuun

bubmuorexa [IOK

? cynepriosuii cui. Brop OHV3aKOH https://m.edsoo.ru/ffOc3be8
HbroToHa nist MatepuaabHOM TOUKU

10 Tpetuit 3akoH HproToHa 1151 bubnmoreka [JOK
MaTepHUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3bed
3aKkoH BCeMUPHOTO TsaroTenus. Cua

11 TskecTu. IlepBas kocMuueckas bubamorera HOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTh

2 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koaduiment tpenus.

13 Cuna CEHpOTI/IBHCI-(IbI/Iq:I pu I[BI/I)I:(eHI/II/I bubmmorexa [IOK

https://m.edsoo.ru/ffOc3f76
TeJa B )KUJIKOCTH WJIU ra3e
[locTynarensHOE U BpalaTeaIbHOE

14 JBUKEHHE a0COOTHO TBEPAOTO TEA. but6mmoreka [JOK
MowmeHT cunbl. [lneuo cunel. Ycnous https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOIO Tea
Hmiynbsc MaTepraIbHON TOYKH,

15 CHCTEMBbI MAaTEPUAIIBHBIX TOYEK. bu6muoteka [IOK
Wmiynbce cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE JBUKEHUE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckas sHeprust MaTepuagibHOW bubnnoreka [IOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHMHETHYECKOW SHEPruu

17 [ToTeHumanbHas sHEprusl. bu6nmoreka [IOK




[ToTeHumanbpHast SHEPTUS YIIPYTO
nehOpMUPOBAHHOMN MPYKUHBI.
[ToreHnmanpHast SHEPTHS TeNa BOIU3N
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHnManbHBIE M HETIOTCHIIMABLHBIC
cuibl. CBs3b pabOTHI
HCMIOTCHIIUAJIBHBIX CHUJI C USMCHCHUCM
MEXaHNYECKOU OHEPruu CUCTCMEI TCII.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabota
«MccnenoBanue cBsA3M pabOThI CUIIBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUU
TeJIa Ha IPUMEPE PaCTIKCHHS
PE3UHOBOTO KI'yTa

20

KoHnTtponbHas paboTa mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. JAudpoysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffO0c4dc2

22

XapakTep JABUKEHHUS U
B3aHMMOJICMCTBHS YaCTHUI] BEIECTBRA.
Mopenu cTpoeHus ra3oB, KUIAKOCTEH
W TBEPJBIX TEI

23

Macca monekyn. Konunuectso
Beuectra. [loctostnHas ABoraapo

24

TemnoBoe paBHOBecue. Temmneparypa
u e€ uzmepenue. [llkana temneparyp




Lenbcus

HNneanpueni raz B MKT. OcHOBHOE

bubnuorexa LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHas TeMIiepaTypa Kak Mmepa
26 CpelHEe KNHETUYECKOM dHEPIUuun bubnuorexa [IOK
JIBUKEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona
27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI
JlaGopatopHas pabota
)3 «MccnenoBanne 3aBUCUMOCTH MEKIY
napaMeTpaMyu COCTOSHHUS
pa3peKEHHOr 0 Ta3a
29 M3omporeccel B HI€aIBHOM I'a3e U UX bubnnorexa [IOK
rpaduueckoe mpeacTaBieHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 criocoOsbI e€ n3meHnenus. Konnuectso bubmuoteka LIOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
JHEPrus OJHOATOMHOIO HJIEATIBHOIO
rasza
31 Bupel reruionepenaun bubnmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonuuecTBo TemoTsl mpu bubmorexa OK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AquabaTHbIi npoiece
13 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [IOK
NpUMEHEHNE K H30IIpOoLIECCaM https://m.edsoo.ru/ff0c5efc
34 HeobpatumocTs mporieccoB B bu6nmorexa LIOK




npupone. Bropoii 3akoH
TEPMOJUHAMUKI

https://m.edsoo.ru/ff0c6230

[Tpunaumn aevicteus u KII TernmoBoi

bubmuorexa [IOK

35
MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 [Tuxn Kapuo u ero KIIJ]
37 DKOJIOTHYECKHE TTPOOITIEMBI
TEIJIOPHEPTEeTUKH
18 O6o6maromuii ypok «MomnekysipHast bubnmorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paboTa mo teme
39 «MonexynspHas ¢puzuka. OCHOBBI brbmorexa OK
yip ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bubnnorexa [IOK
Ncnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCHUTEITbHAS
41 BJIAJKHOCTH BO31yxa. HachiueHHbII bubamorexa [HOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrannuueckue u
4 amop(HbIe Tena. AHU30TPOIHS bubnmoreka [JOK
CBOWCTB KpHCTaLIoB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTEpHaIIbI
[InaBnenue M KpUCTATIIA3AIIHSL.
43 VY aenbHas TenaoTa MIaBJICHUS bubmorexa LIOK
8 ' https://m.edsoo.ny/ff0c6708
CyOnmumarust
bubmuorexa [IOK
44 YpaBHeHHUE TEIUIOBOrO OanaHca
PaBHCHUE TEITOBOT Jan https://m.edsoo.ru/ff0c6820
45 OJeKkTpu3anus Tei. DNEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUA DJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apAaa0B

IIpoBOTHUKH, TUATEKTPUKH U

bu6mmoreka [IOK

46 MOJIYITPOBOTHUKH. 3aKOH COXPaHECHUS
yip A P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
BsaumoneiictBue 3apsa10B. 3aK0H
47 Kynona. ToyeuHblil 2IeKTpUUECKUI bubamorera LOK
4 ’ P https://m.edsoo.ru/ffO0c6ced
3aps
Hanpssk€HHOCTB 3JIEKTPUYECKOro
43 nosis. [IpuHnun cynepnosunuu bubnnorexa [IOK
AJIEKTPUYECKUX Nojed. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun anexkTpocTaTHuecKkoro
49 nons. [lorenuuman. Paznocts bubmmorexa [IOK
) HHaJL https://m.edsoo.ru/ffOc6f00
MOTEHI[MAJIOB
[TpoBOAHMKY U TUAIIEKTPUKHU B
50 AIEKTPOCTATUUECKOM I0JIE Bubamorexa [IOK
P ' https://m.edsoo.ru/ff0c7018
HusnexTpuueckas MpOHUIIAEMOCTb
bubmuorexa [IOK
51 OnekTpoéMkoctb. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPTrusl 3aps>KEHHOTO bubamorexa [OK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
IIpyHIMI NEUCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO

amnmaparta, CTpyHHOI o IpuHTepa.
DneKTpocTaTHUEeCcKas 3alluTa.




3a3emiieHHe AJIEKTPOIPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €T0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conportusnenue. 3akon OMa 11
ydacTKa Lenu

56

[TocnenoBarensHOE, MapaeabHOE,
CMEIIaHHOE COeINHEHUE
npoBoJHUKOB. JlaboparopHas paboTa
«M3ydyeHne cMeIaHHOro COeTUHEHUS
PE3UCTOPOBY

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa u MOIIHOCTE JIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11t TOJTHOM (3aMKHYTOM)
aneKkTpudecko uenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«3mepenune DJIC ucTouHrka TokKa u
€ro BHYTPEHHET0 CONPOTUBIICHUSI

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIEKTPOHHAS MMPOBOJIMUMOCTH TBEPIBIX
METaJUIOB. 3aBHCHMOCTD
COHpOTI/IBJ'IeHI/IfI MECTAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DJIEKTPUUYECKHUI TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX MyYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAs U

pUMecHas mpoBoguMocThb. CBoiicTBa

p—n-nepexozna. IloaynpoBogHukoBsie
IPUOOPHI

bu6nmorexa [IOK
https://m.edsoo.ru/ffOc84ae




DNEeKTpUYECKU TOK B pacTBOpax M

& pacriaBax JISKTPOJIMTOB. | bubnmnoreka [JOK
DIIEKTPOIUTHIECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIN3
DJIEKTPUUECKUI TOK B ra3ax.

63 CamMocToATenbHBIN U | bubmmorexa [IOK
HECaMOCTOSTENbHBIN pa3psaa. MomHus. https://m.edsoo.ru/ffOc84ae
ITnazma
DnexTpudeckue Npudbopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bubnnorexa [IOK
npuMeHeHue. [IpaBuna TeEXHUKH https://m.edsoo.ru/ff0c86fc
06e30macHOCTH

65 O06o0maromuii ypok | bu6muoteka LIOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas pabota no teme

66 «9nexrpocraruka. [locTossHHBIN ! bubnmnoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

67 Pesepsubiii ypok. KonTponbsHas | bubnuorexa [IOK
pabora 1o Teme "DIeKTpoIuHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. O000arONIHiA ypOK | bubnnoreka [JOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KoanuectBo yacon JJIeKTPOHHbIE
[
Jlj;ﬂ Tema ypoka Bcero Kontpoarueie | Tpakruyeckue i[:;:eﬂl/lﬂ :g[?;zzil;fenbﬂue
padoThI padoThI pecypeb
[TocTosiHHBIE MArHUTHI U UX
B3anMOJIeiicTBHE. MarHuTHOE TToJIe. | bubmuorexa [IOK
Bexrop MmaruutHOM nHAYKUMA. JInHUM https://m.edsoo.ru/ff0c9778
MAarHUTHON UHIAYKLIHH
MarauTHo€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Opcrena. 1 bu6nmoreka [IOK
B3anmoneiicTBre mpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGopatopHas pabota «/3y4yeHue | | bubmmorexa [IOK
MarduTHOTO I10JI KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ TOKOM. Cuiia Amrepa.
JIaGopartopHas paboTa 1 | bubmorexa [LIOK
«Hccnenosanne nericTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHuTa Ha pamKy C
TOKOM)
JleficTBME MarHUTHOTO IIOJIS Ha
JBIKYILYIOCS 3aPSKECHHYIO YaCTHILY. | bu6muoreka [IOK
Cuna Jlopenma. PaGoTa cutbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas UHAYKIwms. [loTok
BEKTOpa MarHuTHOM uHaykuuu. I1C 1

HHAYKIHU. 3akoH BHCKTpOMaFHHTHOﬁ




unaykuuu Papanes

JlaGopaTopHas pabota
«HccnenoBanue sIBJICHUS
SHQKTpOMaFHHTHOﬁ HHIAYKIIUU»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTD. SIBIICHHE
camonHaykiuu. DJIC caMOMHAYKIIWH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIIKHU C
TOKOM. DJIEKTPOMArHuTHOE MOJIe

Bbub6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMAarHUTBI, HJIEKTPOJABUIaTEINb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
MHIYKLUOHHAs I1€Yb

10

11

O6o6maromuit ypok «MarHuTHoe
noJje. DJIeKTPOMarHUTHAS HHIYKIIHS
KonTponbhas pabora o teme
«MarsutHoe 1noJe.
DeKTpOMarHuTHasT HHIYKLUS

bubmunoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6moreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOJHBIE MEXaHHYECKHE
KoseOaHus. 'apmMoHnyeckue
KoseOaHus. YpaBHEHNE
rapMOHUYECKHX KOJIeOaHU.
I[peBpaenue sHepruu

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

13

JlaGopaTopHas pabota
«Hccnenosanue 3aBUCHUMOCTH
Meprojia MallbIX KoJieOaHuil rpy3a Ha
HUTH OT JAJTUHBI HUTH U MACCHI TPy3a»

14

Koneb6arenpHbiit koHTYp. CBOOOHBIC

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820




JJICKTPOMArHUTHBIC KoJieOaHMs B
nacajibHOM KoJie0aTeIbHOM KOHTYpC.
Ananorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAariMTHBIMHA KOJICOAHUSIMHU

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTUH B U/I€AJIbHOM
Kos1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusx. BeiHyKIeHHBIC
MeXxaHu4eckue kKoyebanus. Pesonanc.
BbIHYXI€HHbBIE 2JIEKTPOMarHUTHBIE
KoseOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CuHYCOUAAIBHBIN
IIEpPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JIEUCTBYIONIEE 3HAYEHHUE CUIIbI TOKA U
HanpsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBonactso,
nepeaaya v norpedieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpOHUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
reHepaTopa IepEMEHHOTO TOKa,
JIMHUM dJIeKTponepenay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTMYECKUE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncrnonb3oBanus
JIEKTPOIHEPIUH B IOBCEIHEBHON
KU3ZHU




MexaHuyeckre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6mmoreka [IOK

21
pacnpocTpaHeHus U JJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunbie ¥ MPOAOIBLHBIE BOJHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. Boicota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIEeKTPOMarHuTHBIE BOJHBI, UX
23 CBOMCTBa U cKOpocTh. [IIkana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfeQ
3JEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paguOCBA3U U
24 TeneBuaeHUs. Pa3Butue cpencTs
cBa3u. Paguonokanus
)5 Konrponsnas padora «Konebanus u bu6nuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmonuHEHOE pacpoCcTpaHEHHE
2% CBETa B OJHOPOJIHOM CpeLE. bu6mmoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTtpaxkeHus ceeta. [loctpoeHnue Bubmrorexa LIOK
p L p https://m.edsoo.ru/ffOcd4e0
N300paKeHUH B IJIOCKOM 3epKalie
IIpenomnenue csera. [lonHoe
)3 BHYTpeHHee oTpaxeHue. IIpenenbHblin bu6muoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHUS
29 JIaGopatopHas pabota «/3mepenue bu6numorexa [IOK
IoKasaTeJIst MPEJIOMIIEHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIun3el. [locTpoeHune n300pakeHuid B bubmuorexa [JOK




nuH3e. Dopmyrna TOHKOM TUH3BI.
VBennueHue JTNH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHast pabota

31 «HccnenoBanue CBONCTB
M300paKeHUI B TUH3AX)
Hucnepcus ceeta. CIOXKHBIN COCTaB
0 6enoro ceeta. lIer. JlabopaTopras
paborta «Habmonenue aucnepcun
CBETa»
1 WNnTepdepennus creta. Judpaxims bu6mmoreka [JOK
cBeta. JludpakuronHas pemeéTka https://m.edsoo.ru/ff0ced22
34 IloniepedyHOCTh CBETOBBIX BOJIH. bu6nuorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MprOOPHI U YCTPOMCTBA U
yCIJIOBUS UX 0€30IacCHOr0 MPUMEHEHUs
['panuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOM MexaHuKu. [locTynarsl bubnuotexa [JOK
CIIeLIMaIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHUTEIBPHOCTh OJTHOBPEMEHHOCTH.
37 3ame yIeHre BpEMEHH U COKpaIlleHNe bubmorexa HOK
p P https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTulpl. CBsA3b MacChl C SJHEPrUEN U bubmmorexa HOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTUSI TIOKOS
Konrponbnas padora «OnTuka.
N bubmuorexa [JOK
39 OcCHOBBI CIELIMATIBHOW TEOPUU

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf610




®oronsl. ®opmyina [Inanka. Dneprus

bubmunoreka [JOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIET0BAHNE Bu6 1TOK
HOIMOTEKA
41 otodddexra. O A.T.
(boToappexr TIBITRL https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonsl Gportorddekra. YpaBHeHue
42 OitamreliHa 115 hoTodddexra Bubmroreia LIOK
a ' https:/m.edsoo.ru/ff0d015e
«KpacHas rpanuna» hotospdexra
Jasnenue cBeta. OnbiThel [1. H.
43 Jlebenena. XuMHUUECKOE NEHCTBHUE bubmorexa HOK
AeBd. a https://m.eds00.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
¢doTornement, GOoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3amau no reMe «DI€MEHTEI but6mmoreka [IOK
KBAaHTOBOU OITHUKHN) https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. OTIBITEI
46 Pezepdopna mmo paccestHuIO 0-4acTH Bubmmoreia LIOK
popaa o b t https://m.eds00.ru/ff0d09 1
[Inanerapnast MoJesIb aTOMa
bubmuorexa [JOK
47 I1 b
OCTYIAThL HOpa https://m.edsoo.ru/ff0dOafa
Hsznydenne u nornomnieHue (pOTOHOB
48 I H};Iqe €X0Je aToMa C O Hc()li"o OBHSI buomorera [IOK
P pexon . g P https://m.edsoo.ru/ffOdOafa
SHEPTHUH Ha Ipyroil. Buasl criekTpoB
BomnHoBEIE cBOiicTBa yacTUIl. BoaHEI
. bubmuorexa [IOK
49 ne bpoins. KopnyckynspHo-

BOJTHOBOM nyasnn3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYKACHHOC U3JTYyUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI

Pesepdopmaa no onpernenenuro cocraBa

PAAUOAKTUBHOI'O U3JTYUCHUA

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

51

CgoiicTBa anb(da-, 6era-, ramma-
n3ny4yeHus. Biousinue
PaIMOAKTHBHOCTH HA KUBBIC
OpPTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DJNIEKTPOHHBIN U MMO3UTPOHHBINA OeTa-
pacnan. I'amma-n3nydeHue

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sJIpe.

S nepHble peakuuu. SnepHbIi
peakTtop. [IpoGiiempl, IEPCIEKTUBHI,
AKOJIOTUYECKHUE ACIIEKThI SIAEPHOMN
SHEPreTUKHU

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

54

OnemeHTapHble YacTULbl. OTKpBITHE
No3UTpoHa. MeTo/bl HaOMIOIeHUS U
perucTpanuy dJI€MEHTAPHBIX YaCTHULL.
Kpyrusbiii cron «®yHnaMeHTaabHbIe
B3auMozencTBusa. EnMHCTBO
(bu3n4ecKoil KapTHHBI MUPA»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro He6a. Co3Besnus,
SIPKUE 3BE31bI, TIAHETHI, UX BUIUMOE
nerkenne. CoHeyHas cUCTEMa

56

Comnnaue. CoiHeuHast aKTUBHOCTb.
Hctounuk sneprun CosHIa U 3BE311




57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IbI ITABHOM
MocJieIoBaTeIbHOCTU. BHYTpeHHEee
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEICTABIEHUS] O IPOUCXOXKIECHUU U
sBooru CoJHIIA U 3BE3]

58

Mneunsiii [IyTe — Hama ['anakTuka.
[Tonoxxenune u npuxenue CosHua B
lNamakruke. 'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bonbpmoro B3peIBa.
PennkroBoe nsnydenue.
MeraranakTuka

60

61

Heperennsle npo0aeMbl aCTPOHOMUU

Kontponbhas padota «271eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKID)

62

Oo6o06maromuit ypok. Ponb ¢pusuku u
aACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
YeloBeKa

63

O606mmaromuii ypok. Poib u mecto
(U3HKHU B aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpA

64

O606mmaromuii ypok. Ponb
¢busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUHN 0 pu3nUecKon
KapTUHE MHpa




O606maromuit ypok. Mecto
(hU3UYEeCKON KapTUHBI MHPa B 00IIEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MMPEJICTABICHUN O PUPOJIC

66 PesepBHbIii ypok. MarautHoe mnoie. |
DneKTpOMarHUTHAsT UHIYKIIHS
Peseprubiii ypok. Ontrka. OCHOBBI

67 CIeUAIILHON TEOpUHU 1
OTHOCUTEILHOCTH
Pesepnbrii ypok. KBantoBas ¢usuka.

68 DneMeHTbl aCTPOHOMUU U 1 bubamorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 479392069178180993905932985988858338549683813843
Brnageney Mawmy TaTbAHa MNsMHMYHA

OeicTevTened C 06.04.2023 no 05.04.2024



http://www.tcpdf.org

		2023-09-29T13:23:49+0500




