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[NOACHUTEJIBHA A 3AIINCKA

[Iporpamma 1o (¢u3uke 0a30BOr0 YpOBHS HAa YPOBHE CPEIHETO OOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IOJOXKEHUH U TpeOOBaHWM K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOH 00pa3oBaTenpHONM mporpammsl, npeiactaBieHHbIX B PI'OC
COO, a Taxxe c yuéroM (enepanbHOl paboueil MporpaMMbl BOCIHUTAaHUSA U
KOHIIENIMM TpenojaBaHusi ydyeOHoro mpeamera «Pusumka» B 00pa30BaTENIbHBIX
Opra”Hu3alusax Poccniickon ®enepanun, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTrPAMMBI.

ConmepkaHue mporpamMMmbel 1Mo (M3HKE HaIpaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTuHbI Mupa oOydaromuxcs 10—11 knaccoB npu o0yueHun
ux (u3uKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢pusuke coorBercTByeT TpeboBanusm OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, IPEIMETHBIM U METANPEAMETHBIM pe3yJibTaTaM OO0y4YeHHUs, a TAKXKe
YUUTBHIBAET HEOOXOAMMOCTh pEAIM3allMd MEXIIPEAMETHBIX CBs3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMHU Y4€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
eI U3yyeHusl (PU3UKK Ha YPOBHE CPETHET0 001Iero oopa3oBaHus, IIaHUPYEMble
pe3ynbTaThl OCBOCHUS Kypca (PU3UKH: TUYHOCTHBIE, METAIIPEAMETHBIE, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no pu3uke BKIIOYAET:

* IJTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (u3uMKku Ha 0a30BOM YPOBHE, B
TOM YHUCJIE IPEAMETHBIE PE3yJIbTAThI 11O roj1aM O0y4YCHUS;

- coJiepkanue yueoHoro npeameta «dDusukay 1Mo rojgam o0ydeHuUsl.

du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOIBI, BHICTYyMas B
Ka4yecTBE y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUI 00 okpyxkatomeM mupe. [IKoIbHbIN Kype PU3UKN — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB W SBJICHUN, H3yYaeMbIX XHUMHEH, OHOJIOTHEH,
bus3naeckoit reorpadueii u acrpoHomueii. Micronp3oBaHue U aKTHBHOE IIPUMEHEHNE
bU3MYECKUX 3HAHUM OTIPEIeIIIeT XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUN
B cdepe DHEPreTWKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOJYYCHHS] HOBBIX
MaTepuajgoB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue ¢Qusuku BHOCHUT
OCHOBHOW BKJIaJl B (POPMUPOBAHUE €CTECTBEHHOHAYYHOW KAPTHUHBI MHpPa



oOyuaroruxcsi, B JOpMUpPOBAHUE YMEHHUI MPUMEHATh HAyYHBIH METOJ| MO3HAHUS
IIPY BBIMOTHEHUH UMH YYEOHBIX UCCIIEIOBAHUMA.

B ocHOBY Kypca (pu3uKku AJi YpOBHSI CpeIHEro o011ero o0pa3oBaHus MOJI0KEH
pAI UAeH, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIMUIIBI €r0 MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEW KypC SBISICTCS JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepHasl U3 BCEX paslesioB (U3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn ecenepanuzayuu. B COOTBETCTBUM C HEW Matepuan Kypca (GU3UKH
o0beMHEH BOKpPYr (usmyeckux Teopuid. Benmymmm B Kypce sIBIsETCS
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHUH, BEIICCTBE U
ToJIe.

Hoes eymanumapuszayuu. EE peannsauus mnpeanosjaraeT HUCHOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMada (U3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUA
(¢u3uKH ¢ pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Gpu3uku npeanogaraet 3HakoMCTBO
C HIMPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTUYECKUX MPHIIOKEHUN N3YYCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcsi MOCPEICTBOM BBEIAEHHUS AJIEMEHTOB
COJIEp>KaHMUs, MOCBSIEHHBIX KOJIOTMYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C Pa3BUTHEM TEXHUKHA U TEXHOJIOTHH, a Takke OOCYXIEeHHs MpodiieM
PalMOHAIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHUECKOW O€30aCHOCTH.

CrepKHEBBIMU 3JEMEHTaMU Kypca (U3MKH Ha YPOBHE CpPEAHEro OOIIEero
oOpa3oBaHusl ABJIAIOTCS (u3Hueckue Teopuu ((HopMupoBaHHE MPEACTABICHHUN O
CTPYKTYpe MOCTpOEeHUsI (PU3NUYEeCKOil Teopuu, poiu (PyHIaMEHTAJIbHBIX 3aKOHOB U
MIPUHLUIIOB B COBPEMEHHBIX IIPEICTABICHUSIX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPUM, JJIsl OMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHHUI U MPOLIECCOB).

CHCcTeMHO-AeSTeNbHOCTHBIN MOAX0A B Kypce (PU3MKHM peau3yercs MpeIe
BCETO 3a CUET OpraHU3aIK SKCIIEPUMEHTAIILHON IeATEIbHOCTH oOyJaromuxcs. Jis
0a30BOro ypoBHsSI Kypca (M3UKH — 3TO HCHOJb30BAaHHE CUCTEMBbl (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 9KCIIEPUMEHTOB U JJAOOPATOPHBIX padOT, KOTOPHIE B TPOrpaMme
no Qu3uke OOBEAMHEHBI B OOIIMHA CIHUCOK YYEHHMYECKUX MPAKTHYECKUX padoT.
Boigenenue B ykazaHHOM IepedHe JabOpaTOpHbIX pabOT, MPOBOJUMBIX MJIs
KOHTPOJIL U OLIEHKH, OCYLIECTBIIIETCS YyYaCTHUKaMU 0Opa30BaTENIbHOIO Ipolecca
UCXO/sI U3 0COOCHHOCTEH TIIaHNPOBAHUS U OCHalleHus kabuneTta pusuku. [Ipu sTom
o0ecrnieunBaeTcs OBJIaJICHUE 00YYarOIMMUCS YMEHUSMHU NIPOBOJUTH KOCBEHHBIE



HN3MCPCHHA, UCCIICAOBAHNUA 3aBUCUMOCTEMN (l)I/I?)I/ILICCKI/IX BCJIMYUH U ITOCTAHOBKY
OIIBITOB II0 ITPOBCPKEC IPCIAIIOKCHHBIX I'MIIOTC3.

Bonbiioe BHUMaHUE yJENs€TCs PEHICHUIO paCUETHBIX U KAY€CTBEHHBIX 3a]1ay.
[Ipu sTOM JUTs1 pacU€THBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 33J]a4M C IBHO 3aJJaHHOM
¢u3nueckoil MOJENbI0, TMO3BOJISIIONIME MPUMEHSATh HM3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjeina Kypca, TaK U HHTErpUpPYs 3HAHUA U3
pa3HbIX pa3aenoB. JlJis KayeCTBEHHBIX 3a/1a4 NMPUOPUTETOM SIBIISIOTCS 3aJlaHus Ha
OOBSICHEHHUE TMPOTEKaHUS (PU3MYECKUX SBJICHUW M MPOLECCOB B OKPYXKAIOIICH
KU3HM, TpeOymommue  BblOOpa  (U3MYECKOM  Moaenu  JUisl  CUTYallHH
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusamMu GI'OC COO k MatepruasbHOTEXHUYECKOMY
oOecrieyeHn0 yuyeOHOro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3MKH Ha YpPOBHE
cpenHero o6mero oOpa3oBaHUS JIOJDKEH M3y4yaThCsl B YCJIOBUAX NPEAMETHOIO
KaOuHeTa (U3MKM WIK B YCIOBUSX HHTETPUPOBAHHOIO KaOMHETa IpPEAMETOB
€CTECTBEHHO-HAYYHOr0 I1KjIa. B xabuHeTe QU3MKU OKHO OBITH HEOOXOIMMOE
nabopaTopHOE 000PYIOBAHKE JUIsI BBIMOIHEHUS YKa3aHHbBIX B IpOrpamMMe 1o (pU3HKe
YYEHHUYECKUX MPAKTHYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYIOBaHUE.

JleMoHCTpanioHHOE 00OpymoBaHHe (GopMuUpyeTcss B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAJIBHOW JOCTaTOYHOCTH U O0ECreYrBaeT IMOCTAHOBKY
MEPEUYUCTIEHHBIX B TIporpaMMe Mo (Pu3MKe KIIYEBbIX JIEMOHCTpAUMN IS
UCCIICIOBAHUSI  U3Y4YaE€MbIX SIBJICHUH W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHUI.

JlaGopatopHoe o00OpymOBaHUE [JIsi YYCHUUYECKHX MPAKTUYECKUX pabdoT
dbopMHpyeTCS B BHJIE TEMAaTHYECKHUX KOMILUIEKTOB M OOCCICUMBACTCS B pacueTe
OTHOTO KOMIUICKTa Ha JABYX oOOydaromuxcs. TemMaTH4YecKue KOMILIECKTHI
71a00paTOPHOTO O0OpPYAOBAaHUS JIOJDKHBI OBITH ITOCTPOCHBI Ha KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX W ITU(MPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BHJIEC TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH HENISIMH W3Y4YeHUsT (PU3UKH B 00IIIEM 00pa30BaHUH SIBIISTIOTCS

- popMupoBaHMEe UWHTEpeca W CTPEMJICHUS OOYYaIOIMUXCS K HAydHOMY
W3YYECHUIO ITPUPOBI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPYECKUX

CIIOCOOHOCTEIA;

* Pa3BUTHE MPEJCTABICHUN O Hay4YHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCIIEN0BATEIBCKOIO OTHOLIEHUS K OKPYXKAIOILKUM SIBJICHUSM;

- hopMupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yUYCHUS] OCHOB
CTPOEHHUS MaTepuU U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKHU;



« hopMupoBaHuEe yMEHUN OOBACHSTH SIBJICHUS C UCIIOIb30BaHUEM (PU3NUECKUX
3HAHWI U Hay4YHBIX JIOKA3aTEIbCTB;

- hopMupoBaHNEe TPEACTABICHUNA O pONMU (UBUKK ISl Pa3BUTHS APYTUX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

Joctmxenne 3Tux 1eneil oOecreynBaeTcs pelieHHeM CIEAYIOUUX 3a7ad B
npoliecce u3y4eHust Kypca PU3UKU Ha YPOBHE CpeHEro 00111ero 00pa3oBaHus:
* IPHOOpPETEHNE CUCTEMBI 3HAHUI 00 OOINX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJSIpHYIO  (DU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPO(PU3UKH;

« (hopMHpoBaHNE YMEHUI NPUMEHATh TEOPETUUECKUE 3HAHUSA JIIsl OOBSICHEHUS
(U3HYECKUX SIBICHUIN B IPUPOAE U IJIs IPUHATUSA MPAKTUYECKUX PEIICHUI B
IIOBCETHEBHOM KU3HH,

* OCBOGHHME CIIOCOOOB peIIeHUs] pa3IMYHbIX 3aJa4d C SBHO 3aJaHHOMN
dbu3udYecKor MOJENbI0, 3a7a4, IMOJAPa3yMEBAIOIIMX CaMOCTOSTEIBHOE
co3JlaHue PU3NIECKON MOJIEIH, aICKBAaTHOM YCIIOBUSIM 3a]1auu;

* IOHUMaHue (U3NYECKUX OCHOB M MPHUHIIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX IPOLIECCOB, UX BIIMSHUS HA OKPYNKAIOULYIO

cpeay,

* OBJIAJICHUE METOJAMHM CaMOCTOSITEJIbHOTO IUITAHWUPOBAHMS W TNPOBEACHUS
(U3MUECKMX SKCHEPUMEHTOB, aHajiu3a W MHTEpIpeTauud uHpopmanuu,
OIIPENEIICHNS JOCTOBEPHOCTH IIOJyYEHHOTO PE3yJIbTaTa;

* CO3JJaHHE YCJIOBHUM Uil PA3BUTUS YMEHHUM MPOEKTHO-UCCIIENOBATEIbCKON,
TBOPYECKOU ESITENBHOCTH.

Ha wusydenue ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE CPEAHErO OOIIETro
obpazoBanus orBoauTcs 136 vacos: B 10 kinacce — 68 yacos (2 yaca B Hezenmo), B 11
Kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamme 1o (¢GU3MKE TMepedeHb JabopaTOpPHBIX U
MPAKTUICCKUX pPaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYWUTEIb JCIAaeT BBIOOD
NpPOBEICHUS JabOpaTOPHBIX pPAabOT M OMBITOB C YYETOM WMHAMBUAYATHHBIX
0COOCHHOCTEH 00yJaroIuXCsl.

COAEPKAHUE OBYUEHUSA

10 KJIACC



Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHUS

®du3znka — HayKka o npupoje. HayuHnbie MeTo1bl TO3HAHUSL OKPY>KAIOIIIETO
Mupa. Poib skcriepruMeHTa U TEOpUH B TPOLIECCE TO3HAHUS TPUPO/IBI.
DKCHEepUMEHT B (PUBHKE.

MOI[CJ'II/IpOBaHHe (1)I/I3I/I‘ICCKI/IX SIBICHUM U IMpOLCCCOB. Haquble THUITIOTC3hI.
Ddu3nYeCKUe 3aKOHBI U TCOPHUU. FpaHI/IHI)I IMPUMCHUMOCTHU (1)I/I3HIIGCKI/IX 3aKOHOB.

HpI/IHHI/IH COOTBCTCTBHUAL.

Ponp u Mecro ¢puzuku B popMUpPOBAHMM COBPEMEHHOW HAy4yHON KapTHUHBI
MUpa, B IPAKTUYECKOU I€ATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AnHanorospiec U I_II/I(prBI)IG HN3MCPHUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHEIC
JaTYHKH.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe nBMxeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHIKCHUSI.
Cucrema otcuéra. Tpaekropusi.

[lepemenienre, CKOpPOCTh (CpeAHsii CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U
YCKOPEHHE MaTE€pUalIbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOPAMHAT.
CrioxeHne nepeMenieHu 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIUHEHHOE BIKeHue. [ paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUs, MyTH U NEPEMEIICHUS
MaTepuaIbHOW TOUYKU OT BPEMEHHU.

CBoOoaHOE nageHue. Y CKopeHue cBOOOHOTO TaIeHHS.

KpuBonmHeitHoe nBuxkeHne. J[BUyKeHNE MaTEPUATIbHON TOUKHU MO OKPYKHOCTH
C IIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTJIOBAs CKOPOCTh, JIMHEHHAS CKOPOCTD.
[Tepuon u yactora obOparmienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue ycTpoWcTBAa M NPAKTHUYECKOE NPUMEHEHME: CIUIOMETD,
JIBWKEHUE CHAPAIOB, LICNTHBIE U PEMEHHBIE NIEPENAYH.

Llemoncmpayuu



MOI[GJII) CHCTCMBI OTC‘IéTa, HWIUTIOCTpalusd KHHCMATHYCCKUX XAPAKTCPUCTHK
JABHUKCHMUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJI30BAHUEM MIPOCTHIX MEXAHU3MOB.
[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue nBukeHus Tesia, OPOLIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHus: CBOOOIHOTO MaJICHUsI.
Hamnpasnenue CKOpOCTH IPU IBUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomwl
N3ydyeHne HEpaBHOMEPHOTO JIBUKEHUS C LIEJIBIO OIPEIEIICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEKY IMMyTSAMU, TPOUIEHHBIMU TEJIOM 32
[IOCJIEIOBATENbHBIE PAaBHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBWYKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBMKEHUS [IApUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmkeHus Tea, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa
[Ipuanun  otHOocurensHOCTH [amunes. Ilepssiid 3aKOH
Hprorona.

NuepumnanbHbie CHCTEMBI OTCUYETA.

Macca tena. Cuna. [Tpunuun cynepno3uuuu cui. Bropoit 3akon HetoToHa 11t
MaTepuagbHON TOUKMU. Tperunii 3akoH HproTOHA 11 MaTepUaAIbHBIX TOUYEK.

3akoH BceMupHoro Ttsirorenus. Cunma Tspkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (1Mokosi, CKoJibxkeHus1, kauenus ). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIBKEHUS U criia TpeHus nokost. Koaddurment tpenus.

Cuma COIIPOTHUBIICHUA IIPU ABUMKCHUUN TCJIA B JKUAKOCTHU HUJIA I'a3c.

HOCTYH&TCJ'IBHO@ H BpallaTCJIbHOC IBHXKCHUC a0COJIFOTHO TBépI[OFO TCIAa.



MOMEHT CHJIBl OTHOCHUTEIBHO OCH BpallicHus. I[Inedyo cunel. YcinoBus
PaBHOBCCHUA TBépI[OFO TCJA.

TexHuueckue YCTPOﬁCTBa N MPAKTHYCCKOC IMPHUMCHCHUC. IMOAIIWMITHUKH,
ABHIKCHUC NCKYCCTBCHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBreHre UHEPIUH.

CpaBHeHUE Macc B3aUMO/ICHCTBYIOIIUX TEJl.
Bropoi 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHune CHlL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JieopMariuu.

HesecomocTts. Bec Tena IIpu YCKOPCHHOM MOABEME U MTAJCHUU.
CpaBHeHHe CUJI TPCHHUA IIOKOA, KAYCHUA U CKOJIBKCHHA.

VYcioBus paBHOBeCHUs TBEPAOTO Teya. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenue nBmkeHus Opycka Mo HaKJIOHHOM TMIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B TPYXKUHE U
PE3MHOBOM 00pasile, OT ux jaedopmaliuu.

HccnenoBanne yciOoBUM paBHOBECHsS TBEPAOTO TeEla, HMMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonwi COXpAaHenusa 6 MexXaHuKke

Nmitynbc MaTepUaibHOM TOYKH (T€Ja), CHCTEMbBl MaTEPHAIIBHBIX TOYEK.
NMnynibe CHITbl 1 MIBMEHEHNE UMITYJIbCA TEJA. 3AKOH COXPAaHEHUS UMITYJIbCA.

PeaktnBHOE IBMKEHHE.

PaGora cwibl. MOIITHOCTH CHUJIBL.

Kunernyeckass sHeprusi maTepuaibHOW TOUYKH. TeopemMa 00 HW3MEHEHUHU
KMHETHYECKOW YHEPTHUH.



[ToreHuumanpHas SHEPTHSI. [MorenmuansHas SHEPTHS yIpyTO
nehopMHUpPOBaHHOHN NPYKUHBI. [ToTeHIIMaIbHAS YHEPTHS Tejla BOJIU3H TTOBEPXHOCTH
3eMIn.

HOTCHHI/IaJ'IBHBIe u HECTIOTCHINAJIBbHBIC CHIIBI. CBs3p pa6OTBI
HCTIOTCHIIMAJIbHBIX CHUJI C U'3BMCHCHHUECM MEXaHMYECKOM OHCPIruu CUCTCMBEI TCJI.

3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTHUH.
Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTPOﬁCTBa U ITPAKTHYCCKOC IIPUMCHCHUC! BOI[OMéT, KOHép,
pr}KI/IHHHﬁ IMUCTOJICT, ABHKCHUC PAKCT.

Jlemoncmpayuu

3aKOH COXPaHEHMS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexoa MOTEHIMATBHOM SHEPTHUH B KHHETHUYECKYIO M 00OpPaTHO.
Yuenuuecxuii sxcnepumenm, nabopamophvie pabomol

N3yyeHue abCOIIOTHO HEYIIPYToro yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW IHEpPrUH
TeJa Ha MPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipHasi pu3uKa U TEPMOJANHAMHUKA

Tema 1. Ocroévt MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOKEHUSI MOJEKYISIPHO-KUHETUUYECKON TEOPUH M HX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICCTBUS YacTULl BelIeCTBA. MOJIEIN CTPOCHUs Ta30B, KUIKOCTEN W
TBEPJBIX TEJI U OOBICHECHUE CBOMCTB BEIIECTBA Ha OCHOBE TUX Mojieiei. Macca u
pa3zMepsl MoJiekyil. KonnuectBo BemiecTa. [Toctosinaas ABoraapo.

TermnoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp
Llenscus.

Mopnenb nneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHOKUHETUYECKON
TEOpUHU UACATBHOrO ras3a. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeaHeu
KMHETHUYECKOW SHEPIuM TEIIOBOTO JBWKEHHUs uactull rasa. lllkama temmeparyp



KensBuna. T'a3oBbie 3akoHbl. YpaBHeHue MeHaeneeBa—Knanelipona. 3akoH
JansToHa. M301ponecchl B MaeaabHOM I'a3e C MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencTaBiIeHHE U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuueckne yCTPOWCTBA W MPAKTHYECKOE MPUMEHCHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHME BelecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUMN.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.
Monenb 6pOyHOBCKOTO ABUKECHUSI.
Mogens onbita [lTepHa.

OMBITHI, JTOKa3bIBAIOIIIE CYLIIECTBOBAaHUE MEKMOJICKYIISIPHOTO
B3aUMOJIEUCTBUA.

Monens, niocTpupytonias Ipupoay AaBJICHHS ra3a Ha CTEHKH COCyZa.

OnbITel, WUIIOCTPUPYIONIUME YPABHEHUE COCTOSHUS HJICAIBHOTO rasa,
M30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

Omnpenenenue Macchl BO3yXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE HM3MEPEHMI
00BbEMa KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3TyXa B HEil.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHosbl mepmoouHamurku

TepMmoanHamuueckas cucteMa. BHYTpeHHssT dHEprus TEpMOAUHAMUYECKON
CUCTEMBI U crocoObl €€ n3meHeHusi. KonnuectBo TemioTel U pabota. BHyTpeHHss
DHEpPrusi  OJHOATOMHOIO  HJEanbHOro  rasa. Buasl  Temonepenadu:
TEIJIONPOBOJIHOCTb, KOHBEKLMS, U3JIy4YeHHE. Y IeJIbHAsl TEIUIOEMKOCTh BEIECTBA.
KonngecTBo TEmIoTs! IpH TEIIonepeaaye.

[Tonatue o6 aauabatrHOM mporecce. IlepBhlii 3aKOH TEPMOAMHAMUKH.
[IpruMmeHeHne MepBOro 3akoHa TEPMOJWHAMHUKH K H3oIporeccaM. [ 'padudeckas
WHTEpIpeTalys padoThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeobpaTuMoCTh poI11eccoB B IPUPOJIE.



TeroBeie  MamuHbl.  [IpUHIMOBI  ACWCTBHS  TEIUIOBBIX  MAIIIHH.
[IpeoOpa3oBanus SHEpruud B TEIUIOBBIX MamuHaX. KoaddummeHnt mone3noro
neictBus TermoBoi MamuHbL. [{uknm KapHo m ero kod3duimeHT Mmoiae3Horo
JEUCTBUA. DKOJIOTUYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.

TexHuueckue YCTPOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC: JIBHIATCJIb
BHYTPCHHCTO CTOPAHHA, OBITOBOI XOJIOAUJIBbHUK, KOHAUITUOHCD.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEPruu Tejla MPU COBEPIIEHUU palbOThI: BBUIET
npoOKku W3 OYTBUIKM TOJ| JIEWCTBHEM CXATOTO BO3/AyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHre BHYTPEHHEHW SHEpPruu (TeMIeparyphl) Tela Mpu Temionepeaaye.
OneIT 0 a1MadaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Mopnenu mapoBoil TypOUHBI, ABUTATEII BHYTPEHHETO CrOpaHusi, pEakKTUBHOTO
JBUTaTeIA.

Yuenuuecxuii sxcnepumenm, nabopamophuvie pabomol VIaMepeHne yaenbHON
TEIUIOEMKOCTH.

Tema 3. Aepecammuste cocmoanusn eewecmea. Dazoewvie nepexoonvl

[TapooOpazoBanue u koHjeHcauus. Mcnapenue u kureHue. AOCOJIOTHAS U
OTHOCHUTEJIbHAs BJIAXXHOCTh BO3AyXa. HachlmeHHBbIM Tmap. YAenabHas TEIaoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHUS OT JIABJICHUS.

TBépnoe teno. Kpucramnmueckue u amopdusie Tena. AHU30TPOINHUS CBOMCTB
kpuctaiioB. JKuakue kpucrtawibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTAITM3aIus. Y IeabHas TeruioTa miasienus. Cyonumarius.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOTYYEHHUSI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBOICTBa HACBIIIEHHBIX MapOB.
Kurnienue npy noHM>XKEHHOM JTaBJICHHH.
CrnocoObl u3MepeHus BIAXKHOCTH.

Ha6n}0neHHe HarpCBaHUA U IJIABJICHUA KPUCTAJINIMYCCKOT'O BCIICCTBA.



I[CMOHCTpaHI/ISI KpHUCTaJlJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomsi VIamepenue
OTHOCHUTEJIBHOM BJIAKHOCTH BO3yXa.

Paznen 4. DnekTpoauHAMUKA

Tema 1. dnekmpocmamuka

DnekTpu3alus Tei. DIeKTpUudecKuil 3aps. [[Ba Buga s3IeKTpUIECKUX 3apsiioB.
[IpoBOgHUKHM,  AMAJIEKTPUKM U MOJYOPOBOJHMKUA. 3aKOH  COXpaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. TodeuHblid 3J1€KTpUYECKUI 3apsl.
OnekTpuueckoe mone. Hanpssk€HHOCTh  3nekTpudeckoro  mojst. [IpuHomn
CYNEPIIO3ULIHH JICKTPUUECKUX ToJer. JIMHNM HANPsXKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

Pabota cui anektpocraruueckoro nojst. [lorennuan. Pa3HOCTh MOTEHITMATIOB.
[IpoBOMHUKM W JUAPJIEKTPUKUA B DJIEKTPOCTATUYECKOM ToJie. JludnekTpuueckas
POHUIIAEMOCTb.

OnextpoémkocTs. KoHeHcaTop. DIeKTpOEMKOCTD IUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE IPUMEHEHHE: JIEKTPOCKOII,
IIEKTPOMETP, MEKTPOCTATUYECKAS 3AIINTA, 3a3€MIIEHHUE IIEKTPOIIPHOOPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu
YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3aumopaencTBre Ha3IEKTPU30BAHHBIX TEJL.
DIIEKTPUUECKOE TI0JI€ 3apSKEHHBIX TEJI.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM TOJIE.
DJIEKTPOCTATUYECKAS] 3aLIUTA.
JIMDIEKTPHUKY B IIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh C-)JICKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOPA OT IIOIIAN IIJIACTHUH,
pacCTOoAHNA MCKAY HUMHU U I[HBJ'IGKTpH‘-ICCKOﬁ IMPOHHULIACMOCTH.



3Hepm;1 3aPAKCHHOT'O KOHIACHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomsi VIamepenue
ANEKTPOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmosannstii 3nekmpudeckuii mok. Toku ¢ paznuunvix cpeoax
DNeKTpUYECKU TOK. Y CIIOBUA CYIIECTBOBAHUS JIEKTPUUECKOIO TOKA.

Hctouynuku Ttoka. Cuia Toka. [loCTOSHHEBIN TOK.
Hanpsixenue. 3akon Oma st ydacTKa eI,

BJ'IGKTpI/ILIGCKOC COIIPOTHUBJICHUC. YenbHOE COIMIPOTHUBJICHHUC BCHIICCTBA.
HOCJ’ICI[OB&TCJ'IBHOG, mapajjiCJibHOC, CMCITAHHOC COCINHCHNUC IIPOBOAHNKOB.

Pabora »snekrpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
IEKTPUYECKOTO TOKA.

QHGKTpOI[BI/DKyH_IaH CnJjia 1 BHYTPCHHCC COIIPOTHUBJIICHUC NCTOYHHKA TOKA.

3axoH Oma Ji71s1 TOJTHOM (3aMKHYTO#) 3eKkTprudeckoil nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas  MOPOBOJUMOCTh  TBEPABIX  METAJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBOIHUKMY. CobGcTBeHHas 151 IIpUMECHAs IIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-niepexoxa. [lomynpoBoiHUKOBbIE TPUOOPHI.

DNEeKTpUYECKUd TOK B PAcTBOpax H pacijiaBax 3JI€KTPOJIMTOB.

DIIEKTPOIUTHYECKAS AUCCOLMALINS. DIEKTPOIIH3.

DnekTpuueckui Tok B Trazax. CaMOCTOSTENbHBIM M HECaMOCTOSTEIbHBIN
pa3psan. Monuus. [lnazma.

TexHudecknue yCTpONCTBA W MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKA, DJJEKTpOHArpeBaTeiibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TEPMOMETP COMPOTHUBIICHHS, BAKYYMHBIA JTUOJ,
TEPMHUCTOPBI U POTOPE3UCTOPHI, TOJTYITPOBOAHUKOBBIN TUO]I, TaJIbBaHUKA.

Jlemoncmpayuu

HBMCpCHI/Ie CHJIbI TOKa X HAIIPSIKCHUS.

3aBHCHUMOCTH COIIPOTUBJICHUS HNWJIMHAPHUYCCKUX IIPOBOAHMUKOB OT AJIMHBI,
mIom@anay mornepeyYHoro CCUCHWA 1 MaTcpualia.



CmMmenianHoe COCINHCHHUC ITPOBOJHHUKOB.

[IpssmMoe wu3MepeHue DJIEKTPOABWKYLIEH cwibl. KopoTkoe 3ambIkaHue
raJbBaHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBoii paspsia ¥ IPOBOJAUMOCTD BO3yXa.
OHOCTOPOHHSSI TPOBOUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, rabopamopHuvie pabomul VI3yueHne cMenaHHOTO
COEIMHEHUS PE3UCTOPOB.

I/IBMepeHI/IG Z)JIGKTpOI[BI/I}KYIHeﬁ CHUJIbI UCTOYHHKA TOKAa M €TI0 BHYTPCHHCTO
COIIPOTUBJICHUA.

Ha6J'HOI[€HI/Ie QJICKTPOJIN3a. Me)Kl'[pe)IMeTHl)le CBA3H

Nzyuyenue xypca ¢usuku 6azoBoro ypoBHsa B 10 Kiacce OCYIIECTBISETCS C
y4ETOM COJIEepPIKATCIIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEeMaTHKH,
OMONOTHUH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle noHAmus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHHE, HAy4HbIM (akT, TUNOTe3a, (U3MYEecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIOIEHNE, SKCIIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHe CUCTEMbI YpaBHEHUH, TuHeHas QyHKUMA, mapadona,
runepOona, ux rpadUkd M CBOWMCTBA, TPUTOHOMETPUYECKHME (YHKIMH: CUHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonoeus: mexanmdeckoe IBIKEHUE B KUBOUM mpupojne, auddys3us, ocMoc,
TEIJI000MEH JKMBBIX OpPraHU3MOB (BHUJIbI TEIUIONEpEIau, TEIJIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: DTUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAS MAacCa, TETUIOBBIE CBOMCTBA TBEPIBIX TEJ, )KUIKOCTEU U ra3oB,
JJICKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJUTHYECKAs  JAUCCOILMALNA,
raJIbBaHUKA.

l'eocpagpus: BaxXHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.



Texnonozus: npeoOpazoBaHuE ABMXKEHHUH C HCIOIb30BAaHUEM MEXAHU3MOB,
y4€T TpeHUs B TEXHHUKE, NOAIIUIIHUKH, MWCIOJIB30BAHME 3aKOHA COXPAHCHMUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUrareib BHYTPEHHETO
CrOpaHus, MnapoBasi TypOUHA, OBITOBOM XOJIOAWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTEpHAIIOB, B TOM YHCJIE HAHOMAaTEpUaJIOB, H
HAaHOTEXHOJOTUH, 3JIEKTPOCTATUYECKas 3alllMTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArPEBATENbHBIC puOOpBHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Pa3znea 4. DnekTpoauHAMUKA

Tema 3. Maznummoe none. InNeKmpPoOMazZHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHUTHL. B3anMoielicTBUE TOCTOSIHHBIX MAarHUTOB. MarauTHoe
nosie. Bektop MarHuTHON MHAYKIUU. [IpuHIMI Cynepro3uIM MarHUTHBIX IOJIEH.
JIuHnn MarHUTHOM MHAYKUMHM. KapTWHa nWMHHAM MarHUTHOM HWHIAYKLIHMHU TIOJIA
IIOCTOSIHHBIX MarHuTOB.

MarautHOe TmOJIE NOPOBOAHMKA C TOKOM. KapThHa JnWHUN WHAYKIWA
MAarHUTHOTO TMOJA JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO
POBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. B3aumonaeiicTBue mpoBOAHUKOB C
TOKOM.

Cuiia Amnepa, e€ MoyJIb U HallpaBJICHHE.

Cuna JlopeHua, €€ MoayJib U HampaByieHUE. J[BHKeHUE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM MoJje. Pa6ota cunbl Jlopenria.

SlBnenue snekTpoMarHUTHOM WHAyKUuu. [loTOK BekTOpa MarHUTHOM
UHIYKIUU. OJEKTPOABMXKYIIAS Cuila WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Gapanes.

BuxpeBoe »snekTpuueckoe mosie. DICKTPOABWKYILAS CHUJIAa HWHAYKIUH B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMH. OJEKTPOABMIKYIIAS  CHja
CaMOUWHTYKIIUH.
DHEpPrusi MAarHUTHOTO TIOJISI KATYIIIKHA C TOKOM.



3JI€KTpOM&FHHTHO€ I10JIC.

TexHuueckue YCTpOﬁCTBa U IMPAKTHYICCKOC IIPUMCHCHUC: IIOCTOAHHBIC
MAarHuThl, 3JICKTPOMAIrHHUTLI, 3JICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
qacTul, MHAYKIIMOHHAA I1CYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.
JluHUM UHTYKITUY MarHUTHOTO TOJIS.
B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.
SIByieHUE PIIEKTPOMArHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBHCHUMOCTH BHGKTPOILBI/DKYHIeﬁ CUJIbl MHAYKIOHUHW OT CKOPOCTH HM3MCHCHHA
MAardmMTHOI'O ITIOTOKaA.

SIBeHME CAaMOMHIYKITUY.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomsi VI3yueHne MarHuTHOro
MOJISl KATYIIKH C TOKOM.

I/ICCHGI[OBaHI/Ie ,I[eﬁCTBI/ISI IIOCTOAHHOI'O MArHhuTa Ha pPaMKy C TOKOM.
HCCJ’IGI{OBaHI/Ie SABJICHUA BJIGKTpOMaFHHTHOfI WHIAYKIIHN.

Pa3nen 5. Kosie0anua u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast  cucrema. CBoOOaHBIE  MEXaHMYECKHE  KOJicOaHUS.
IMapmonnyeckue konebanusi. [lepmon, wactora, amrmuutyna U (asa KojaeOaHHil.
[IpyxvHHBI MasTHUK. MaremMaTH4eCKU MAasTHUK. YPAaBHEHHE TAPMOHUYECKUX
kosnebanuii. [IpeBparnieHue sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKoHTYyp. CBOOOJHBIE S3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJcaIbHOM K0Jie0aTeIbHOM KOHTYpE. AHAJIOTUS MEXIY MEXaHUYECKUMU U



ANEKTPOMArHUTHBIMU KosieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUSs
SHEPTUU B UJICATHHOM KO0JIEOATEILHOM KOHTYPE.

[IpencraBnenne o 3aTyxammuX KoyeOaHUAX. BRIHYXICHHBIC MEXaHUUECKHEC
kosiebanus. Pezonanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMUs.

[lepemennpiii  TOk. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE W JACHCTBYIOIIEE 3HAUEHUE CHIIBI TOKa H
HaIPSHKCHUS.

Tpancpopmarop. IIpousBoncTBo, nepeaadya U MOTpedIICHUE SIEKTPUUYECKON
SHEPruu. DKOJOTUYECKUE PUCKHU MPHU MPOU3BOACTBE 3JEKTposHepruu. Kynerypa
HCTIOJIb30BaHUS AJICKTPOIHEPTUHU B TIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M NPAKTAYECKOE MPUMEHEHUE: DIIEKTPUYECKUI
3BOHOK, T'€HEPATOP MIEPEMEHHOI0 TOKA, JUHUHU dJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJjieOaTeNbHOW CHUCTEMbl (MPYXKUHHBIA WIH
MaTeMaTUYECKUI MasTHHK).

HabGnronenue 3aTyxaromux KoieOaHui.
HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJIEOAHU.
HabGmronenue pe3oHanca.

CB0OOIHBIE JIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuwinorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HAIPSKEHUS] OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJIECOaHUH.

Pe3oHanc 1mpu MOCIENOBAaTENIBHOM COEIMHEHUM PE3UCTOpA, KaTYLIKU
MHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopenb TUHUM JIEKTPOTIepEIayu.
Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomol

HccnenoBanre 3aBUCUMOCTH TMEPUOJAa MAJIBbIX KOJIEOAHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH M MacChl Tpy3a.

HCCJ’IGI{OB&HI/IC IICPCMCHHOI'O TOKaA B ICIIK U3 IIOCJICI0OBATCIBHO COCIUHEHHBIX
KOHACHCATOpa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3J1eKmMpoOMazZHUMHbLE G0JIHbL



MexaHnudeckue BOJHBI, ycloBus pacnpoctpaHeHus. I[lepumon. Cxkopocthb
pacnpocTpaHeHus U IJIMHA BOJIHBL. [lonepeunbie U Mpo10JIbHbIE BOJTHBI.

WuTepdepentus u qudpakiins MEXaHUIECKIX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS M3JIyYEHHS JEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexktpomaruutHoi BonHe. CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEJOMIICHUE, MOJsipu3auus, AUQpakuus,
unTepdepentusa. CKOpOCTh IEKTPOMATHUTHBIX BOJIH.

[ITkama 3JI€KTPOMArHUTHBIX BOJH. [[pUMEHEHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paTUOCBSI3U U TeleBUACHUA. Pagronokarms.
DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIECH CPE/Ibl.

TexHuueckue yCTpoOHCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3ByKOBas JHArHOCTHKAa B TEXHUKE W MEIMIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIBHBIX BOJH.
KoneO:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

Habmoienue oTpakeHus U NpeioMIIeHUsI MEXaHUYECKHUX BOJIH.
Hab6nronenue narepdepeHunu u 1uppakiiui MEXaHUUECKUX BOJIH.
3BYKOBOI pe30HaHC.

HabGmronenue cBsizu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYION U
4acTOTOM KOJIcOaHWMH.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHUE,
noJisipu3anys, udpaxius, tHTepPepeHIms.
Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsMoiMHEWHOE pacnpoOCTpaHEHHE CBETa B
OAHOPOHOM cpeae. JIyu cBeTa. ToueUHbIN NCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.



[IpenomiieHne cBeTa. 3aKOHBI IPETOMIIEHUS CBeTa. AOCOIIIOTHBIN MOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblii yroi moaHoro
BHYTPEHHETO OTPAKEHUSI.

HMucnepcust cera. ClioxKHBIN cocTaB Oeoro cBera. L[per.

Cobwuparomiue u pacceuBarolne JIMH3bI. Tonkas JIMH3A.
DOKYCHOE paCCTOSIHUE M ONITHYECKasl CUiia TOHKOM JIMH3bI. [locTpoeHue
H300paXeHU B COOMPAIOIINX U PACCEUBAIOIINX JUH3aX. DopMylia TOHKOM JIMH3HI.
VBenuueHue, 1aBaeMoe JIMH30H.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

Bonnosas ontuka. ntepdepenuus ceera. KorepeHTHbIE HCTOUHUKH.
VYcaoBus HaOIIOAEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CHH(Aa3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. JAudpakiuronnas pemerka. Y cioBue HaOI0eHUs
[JIABHBIX MAaKCUMYMOB TIPH MaJICHUH MOHOXPOMATHUYECKOTO CBETA HA
TU(DPaKIUOHHYIO PEHIETKY.

HOJIHpI/IBa]_II/IH CBCTa.

TexHuueckne yCTpOMCTBa U MPAKTUUECKOE TPUMEHEHHE: OUKH, JTyTIa,
doToanmapat, MpOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHUE, OTPAKEHNE U MPEIIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne naTEpPEpPEHITNN CBETA.

Hab6mronenue nudpakmuu ceeta. Habmronenne qucnepcun cBeTa.

ITonydyeHune cnekTpa ¢ TOMOILUBIO ITPU3MBL.

[TonyueHue cieKTpa ¢ HOMOIIbIO AUDPAKITMOHHON PEIIETKY.

HaOnronenue nossipuszanuu CBETA.



Yyenuueckuii sxcnepumenm, rabopamopusie pabomel VIamepenue
IoKa3aTess MPeIOMIICHUS CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienNAJILHON TEOPUH OTHOCUTEIBLHOCTH

['paHnIIBI MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [IocTyaTel criennanbHON
TEOPUU OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh MOIYJSl CKOPOCTH CBETa B BAaKyyMe,
IIPUHLINI OTHOCUTEIBHOCTA DUHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU M COKPAILLCHUE
JUTAHEL.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs3b MaccChl C DHEPTUEN U UMITYJILCOM PEJSITUBUCTCKOW YaCTULIBI. DHEPTHUS
ITOKOS.

Pa3nen 7. KBantoBasi pusuka

Tema 1. Dnemenmot Keanmoeou onmukKu

®otonsl. opmyna [lnanka cBs3u sHEprun (HOTOHA C €0 YaCTOTOW. DHEPTHS
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnegopanue poroddpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dotorddexra. Ypapuenne ODitHmTeriHa misa porodddekra. «KpacHas rpanHuiia
dboTorddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.
XUMHUYECKOE JICMCTBUE CBETA.

TexHuyeckue ycTpoilcTBa W MPaKTUUYECKOE NpPUMEHEHHUE: (POTOIJIEMEHT,
doTomaTUMK, coTHEYHAas Oarapesi, CBETOAUO/I.

Jlemoncmpayuu
®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHelHETo ¢hoTodddexTa.



CBeToauo.
Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -9acTHII.
[1nanerapuas monens aroma. [loctynatel bopa. M3nydenue u nornonieHue GoToHOB
IIPU NIEPEXO/I€ aATOMA C OJHOTO YPOBHSI SHEPTUU Ha Apyroi. Buasl cnektpoB. CekTp
YPOBHEHN 3HEPIUHU aTOMa BOAOPOLA.

BonHoBbIe cBoiicTBa yactull. BonHel e bpoitnsa. KopnyckynsipHO-BOITHOBOM

Ty aJTU3M.
CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHUE.

TexHuuyeckue ycTponcTBa U MPAKTUYECKOE TPUMEHEHUE: CIIEKTPAIbHBIM
aHasu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMIBIOTED. /Jemoncmpayuu Monaenb
onbita Pezepdopra.

Onpenenenue OIMHBI BOJIHBI Ja3epa.
HaOmronenune MMHEHYATHIX CIIEKTPOB U3ITYICHUS.
Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopHuvle pabomsi Habnronenne
nuHenyaroro cnektpa. Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, TOKA3bIBAIOIIHNE CIOXKHOCTh CTpOEHUS A1ipa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pezepdopra no onpeaeneHno coctapa
paanoakTUBHOTO u3nyueHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHusl.

Bnusiaue PAAUOAKTUBHOCTH Ha JXKUBBIC OPraHU3MBI.

OTtkpeITHE IPOTOHA U HeWTpoHa. HykiionHas monens sapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tormsl.

Anwda-pacna. DNEeKTPOHHBIN u MO3UTPOHHBIN oera-pacnas.
[Mammansnydenne. 3aK0H pauo0aKTUBHOTO pacmiaia.

OHeprus CBA3M HYKJIOHOB B siipe. SAaepHbie cuibl. JledekT Maccol spa.
SnepHble peakuuu. JleneHue U CUHTES sep.

SAnepnbiii peaktop. TepMosimepHbiii cuHTe3. [IpoOaeMbl U MepPCIeKTUBbI
SICPHON SHEPIETUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTreTUKHU.



OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo1p1 HAOMIOEHUS U PETUCTPALIUN JIEMEHTAPHBIX YaCTHII.
®dynaameHTanbHble B3auMoecTBrsl. EAMHCTBO hu3HUYECKOi KapTUHBI MUpA.

TexHuueckue yCcTpoHuCcTBa M MPaKTUYECKOE MPUMEHEHHE: J03UMETp, KaMepa
Buiibcona, siaepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophuvle pabomul ccnenoBanue TPEKOB
gacTull (110 TOTOBBIM (hoTorpadusm).

Pa3nen 8. Di1ieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Otansl pa3BuTUsA acTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMUM.

Bun 3B&é3gHoro Heba. CosBe3mmsi, sSpKue 3BE3/BI, IJIAHETHI, MX BUIUMOE
JIIBUKEHUE.

ComHeyHast cucTema.

Connne. ComHeuHasi akTUBHOCTb. McTounuk sHeprun ConHIA U 3BE3L.
3BE3/BI, MX OCHOBHBIE XapAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIBbHBIA KIacC —
CBETUMOCTB». 3BE31bI TJIABHOM I10CJIEIOBATSIBHOCTH. 3aBUCHMOCThH «Macca —
CBETHUMOCTBY» [IJIsi 3BE3]l TJIABHOM MOCIEN0BATEIbHOCTH. BHYTpeHHee CTpoeHue
3BE371. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHU U dBotouru CoJiHIa U
3BE31. DTambl )KU3HHU 3BE3I.

Muneunsiii Ilyte — nama ['amaktuka. [lomoxenune u nBukenue ConHua B
lNanaktuke. Tunsl ragaktuk. Paguoranaktukyu v kBasapsl. UEpHbIE OBIPHI B sApax
rajaKkTUK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajakTuk.
Teopus bonbsmioro B3peiBa. PenukToBOE M3nydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnple mpobsieMbl aCTPOHOMHUM.

Vuenuuecrkue nabnrooenus



HabmroieHus: HEeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJI ONPEIEICHUS MOJIO0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s CEBEPHOTO MOIYyIIapHs U IPKUE 3BE3]IBI.

Ha6monenus B teneckon Jlynsl, muanet, Maeunoro [lytu. O0o6maomee
MOBTOpPEHHUE

Ponp ¢usukn © acTpoHOMMM B SKOHOMHYECKOW, TEXHOJIOIMUYECKOM,
COLIMAJIbHOW U 3TUYECKOM chepax AesTeNbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHU B COBPEMEHHOI Hay4HOI KapTHHE MHUpa, poJib (PU3HUECKON TEOpUH B
(opMupOBaHUU MpEACTaBICHUHN O (PU3NUECKON KapTUHE MHUpPA, MECTO (PU3UUECKOI
KapTUHBI MUpPa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX TPEICTABICHUM
0 IIPUPOJE.

Me:xnpeamMeTHble CBA3M

Nzyuenue kypca ¢uszuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs €
Y4ETOM COJIepKATENIbHBIX MEXKIPEAMETHBIX CBS3€H € KypcamMH MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Freorpaduy U TEXHOJIOTUH.

Mesicnpeomemnvle nonamusi, CBA3AHHBIE C HM3YyYEHHUEM METOAOB HAy4YHOI'O
MO3HAHUS: SABJIICHHE, HAy4yHbId (akT, rumnoresa, (u3nUecKkas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOIEHNE, SKCIIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelmieHHe CUCTEMbl ypaBHEHUH, TPUTOHOMETPHUYECCKHUE
(GYHKIIUU: CUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUYECKOEC
TOXKJIECTBO, BEKTOPHl M WX MPOEKIIMH Ha OCH KOOPJMHAT, CJIOXEHUE BEKTOPOB,
MIPOM3BOAHBIC AJIEMEHTAPHBIX (DYHKIMH, NpPU3HAKKA TOJAO00US TpPEYTroJbHUKOB,
ompeseeHue MIONIAIN TIOCKUX Puryp u oobéma Tel.

buonocusn: »snexktpuueckue SIBICHUS B JKUBOM MpUpOJE, KojeOaTelabHBIC
JIBUKEHUS B )KMBOW MPHUPOJIE, ONITUUYECKUE SIBJICHUS B KUBOW IPUPOJIC, JCUCTBUE
paauayy Ha )KMBbIE OPTraHU3MBl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAUINYECKAsA CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3Mbl 00pa30BaHMS KPUCTAITMYECKON PEIETKY, CIEKTPATbHBIN aHAIHU3.

l'eoepaghus: MarHUTHBIE NTOTIOCA 3EMIIH, 3aJI€KH MarHUTHBIX Py, POTOCHEMKA
36MHOM TOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.

Texnonocusa: JNWHUAXA DIIEKTpONEpenad, TIEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHIAYKIMOHHAS II€Yb, pajap, PpPaJuONpPUEMHHK, TEIECBU30D,
anTenHa, tenedon, CBYU-meuyb, MpPOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapesi.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHoro mnpeamera «@PusnMkay Ha YpPOBHE CpPETHEro OOIIEero
oOpazoBanusi (0a30BBI YPOBEHb) MOJDKHO OOECIEYUTH JOCTHIKEHHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI Y4eOHOTO mpeameTa «Pu3nKa» JOJKHbI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOYYarolIuXcsi PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JMYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAllUM, TIO3UTHUBHBIX  BHYTPEHHHX  yOEXJEHUW, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[EHHOCTSM POCCHUMCKOTrO OOINECTBA, PACHIMPEHUE >KU3HEHHOTO
ONBbITA U ONBITA JEATEIBHOCTH B MPOLECCE pEATN3AIMA OCHOBHBIX HaIpPaBJICHUN
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIUTAHUSA: COPMUPOBAHHOCTH IPasKIaHCKOM TO3UIIH
00yyJaroIierocs Kak akTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO O6I_H€CTB8.; MMPUHATHUC TPAAUIHUOHHBIX
O6Hle‘-IeJ'IOBe‘-IeCKI/IX I'YMaHHUCTHYCCKHX 141 ACMOKPATHYICCKHUX HCHHOCTeﬁ;
IOTOBHOCTBb BECTH COBMECTHYIO ACATCIIbBHOCTb B MHTCPCCAX I'PpaKJAaHCKOIo

oOlIecTBa, y4acTBOBaTh B CAMOYIPABJICHUM B 00pa30BATEbHON OpraHU3aluy;
YMEHHE B3alMOJICCTBOBATH C COIUAIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C

uX (QYHKIMSIMU U Ha3HAYEHUWEM; TOTOBHOCTh K T'YMAHUTApPHON M BOJIOHTEPCKOM
NCSITCTPHOCTH, 2) NATPHOTHYECKOr0 BOCHUTAHHMA: CHOPMHUPOBAHHOCTD
POCCUMCKON TPAXKAAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSAM
POCCHUNCKHUX YUYEHBIX B 001acTU (U3MKHU U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOI'0
BOCHHMTAHMSA: CQOPMUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHUS, ATUYECKOTO
MOBE/ICHUS; CIIOCOOHOCTh OIEHUBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHbBIC
pelIeHus, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
quclie B JAEATEIBbHOCTH YYEHOIO; OCO3HAHME JIMYHOTO BKJIAaJa B TIOCTPOEHUE
yYCTOMUMBOTO Oyaymiero; 4) 3¢TeTH4eCKOro BOCIIMTAHHUS:

ICTCTHUYCCKOC OTHOUMICHUEC K MUPY, BKIIIOYasd 9CTCTUKY HAYYHOI'O TBOPUYCCTBA,



npucymero GUu3nYeckon HayKe;

5) TpyaoBoro BOCHHTAHHMSI: WHTEpPEC K  pasauuHbIiM  cdepam
npodeccuoHaNbHOMN 1eITeIbHOCTH, B TOM

YHCIIE CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP
Oyayuiei npodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;
TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO M caMO0Opa30BaHUIO B 001aCTH

(GU3KMKH HA TIPOTSHKCHUN BCEH JKHU3HM, 6) IKOJIOrMYeCKOT0 BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTD HKOJIOTUUECKOMN KYJIbTYpPbl, OCO3HAHHE TI100aTBHOTO

XapakTepa dKOJIOTHUECKUX MPOoOJIeM; MIIaHUPOBAHKE U OCYIIECTBICHHUE ICUCTBUN B
OKpYIKaroIIel cpesie Ha OCHOBE

3HaHHA ueneﬁ YCTOﬁqHBOF O pa3BUTHUA YCIOBCUYCCTBA, PpaCHiupCHUC OIIbITa
ACATCIBbHOCTHU 9KOJIOTHYECKOM HaIpaBJICHHOCTH Ha

OCHOBE MMEIOIIMXCS 3HAHUH 10 (U3UKe; 7) HEeHHOCTH HAYYHOTI'0
MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  pa3BHTHS (PU3MUECKON HAyKH; OCO3HAaHHWE IICHHOCTH HAay4YHOU
NEeATEeIbHOCTH, TOTOBHOCTH B TMpOlecCe U3Yy4YeHUs (PU3NKKA OCYIIECTBISATh
MIPOCKTHYIO U UCCIIEAOBATEIBCKYIO AEITEIbHOCTh MHINBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiicTBUA ba3oBbie Jloruyeckune
HeHCTBUSA:

CaMOCTOSITENILHO  (POPMYJUPOBAaTh W aKTyaJM3HUpPOBaTh  Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE; OIPENENATh LENH JAEITEIbHOCTH, 3a1aBaTh
apaMeTpbl U KPUTEPUH UX

JOCTH)KEHHUS; BBIABIIATh 3AKOHOMEPHOCTH M IPOTUBOPEYMS B PAaCCMaTPUBAEMBIX
¢u3nuecKux SBICHUAX; pa3pabaTbiBaTh IUIAH pEUICHUS MNpoOJeMbl C YYETOM
aHaIM3a UMEIOLLUXCS

MAaTCpUAJIbHBIX MW  HCMATCpUAJIbHBIX PECYpCOB; BHOCHUTL KOPPEKTUBLEI B
ACATCIIBHOCTDb, OICHUBATE COOTBETCTBHUC PC3YJILTATOB



IEeIsIM, OIICHHWBATh PHUCKHU TIOCIEJACTBHM JIESITEIBHOCTH; KOOPAUHUPOBATH U
BBITIOJTHATH PabOTY B YCIOBHUAX PEAILHOTO,

BUPTYaJbHOTO M KOMOWHHPOBAHHOTO B3aWMOJICUCTBUS, pPa3BUBATh KPEATHBHOE

MBIIIJICHUE TIPY PEIICHUH KU3HEHHBIX MpoOjieM. ba3oBble ucciaenoBarejibckue

JeliCTBHA.

BJIaACThb Hay‘IHOﬁ TGpMHHOJ’IOFHCﬁ, KIIIOYCBBIMU ITIOHATHUAMHA U1 MCTOJaMU

¢u3nyecKoil HayKH; BIAJETh HaBbIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOCKTHON
NESTEIbBHOCTY B 00slacTU  (U3HMKHM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY TMOMCKY METOJIOB PELICHHs 33Jad (PU3MYECKOro COAEpKaHMUs,
OPUMEHEHHUIO PA3JIMYHBIX METOJOB IO3HAHUS; BIAJETh BUJAMHU JIEATEIBHOCTH 10
MOJIyYEHHUIO0 HOBOT'O 3HAHUS, €r0 UHTEPIIPETAluH, IPE0OPa30BaHUIO U IPUMEHEHHIO
B PA3JINYHBIX YYEOHBIX CUTYalUsIX, B TOM YUCJE MPHU CO3IaHUH YYEOHBIX TPOECKTOB
B 00J1aCTH (DPM3UKH; BBISBIATH NPUUMHHO-CIIEICTBEHHBIE CBSA3U U aKTyaJIu3UpOBaTh
3aJa4y, BBIIABUTaThb THUIIOTE€3y €€ pElICHHs, HaxXOAUThb APTyMEHTHl JUIs
JIOKA3aTeJIbCTBA CBOMX YTBEPKJICHUM, 337aBaTh apaMeTpPbl U KPUTEPHUH PEILICHHUS;
AQHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PELICHUS 3a0a4d Pe3yJbTaTbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTH, NPOTHO3UPOBATH MU3MEHEHUE B HOBBIX YCIIOBUSAX;
CTaBUTh U  (OpPMYJIUPOBAaTh COOCTBEHHBIE 33Jauyd B  00pa30BaTEIbHOMN
NEeATEAbHOCTH, B TOM 4YHUCJIE NpPH H3y4YeHUH (PU3MUKHU; JaBaTh OLEHKY HOBBIM
CUTyalusiIM, OLEHUBATh MPUOOPETEHHBIM OMBIT; YMETh MEPEHOCUTh 3HAHUS IO
(u3KKe B IPaKTUYECKYIO 00J1aCTh

KU3HEICITETbHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJlacTeil; BBIABUraTh HOBBIE UEH, MPEJIaraTh OPUTHHAIIbHbBIC TTOAXOIbI U
pelIeHUsI; CTaBUTh TPOOJIEMBI U 33/1a4i, JTOMYCKAIOIIUE albTePHATUBHBIC
peLICHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABbIKAMU TOJY4YeHUs HUHPOpMalUU (PU3NYECKOTO COAECpP>KAHUS W3
MCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSTENBHO OCYIIECTBIATH IOUCK, aHaJu3,
CUCTEMATH3AINI0 M HMHTEPIIPETAINi0 WH(OPMAIUU PA3IUYHBIX BHJIOB U (HopM
IpEe/ICTaBIICHUS; OLIEHUBAThH JIOCTOBEPHOCTh MH(POPMALIMH; UCIIOJIB30BATh CPEACTBA
MH()OPMAIIMOHHBIX ¥ KOMMYHUKAIIUOHHBIX TEXHOJOTUMA B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOMIoJeHHEeM TpeOoBaHMM
SPrOHOMHKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYpCOCOEpExKEHUs, PABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHONW OE€30MaCHOCTH; CO3/1aBaTh TEKCTHI
(bu3HUecKOro coaepKaHus B pa3inyHbIX (hopmaTax ¢ y4y€TOM Ha3HAYEHUs

uH(pOpPMaLIMU U 1IeJIEBOM ayIMTOPUH, BEIOUpasi ONTUMAIBbHYIO QopMy
MPE/ICTAaBICHUS U BU3YyaIU3all1H.



KoMMmyHHKaTHBHBbIE YHHBepPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYILECTBIAThH O0IIEHUE HA YpOKax (PU3UKU U BO BHE-YPOUHOU
JIESITEIbHOCTH; Paclo3HaBaTh MPEANOCHUIKA  KOH(MIMKTHBIX
CUTyaluud W CMATr4aTh

KOH(I)JII/IKTI)I; paBBépHYTO U JIOTUYHO H3JIaraTb CBOXO TOYKY 3pCHHUA C
HCIIOJIB30BaHHUECM

SI3BIKOBBIX CPEJICTB; MOHUMATh M UCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOU U
VHIMBUTyaJIbHOU

paboThl; BHIOMPATh TEMATHUKY M METOJbl COBMECTHBIX JECUCTBUN C y4ETOM OOLIMX
MHTEPECOB M BO3MOXKHOCTEM KaXJOT0 4WIEHA KOJUIEKTHBA; INPUHUMATh LEJIH
COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JACHCTBUS 10 €€
JOCTHIKEHUIO: COCTABIATH IUIAH JEWCTBUN, PACHIPEAEIATh POIM C YUETOM MHEHUU
YYaCTHUKOB, OOCYXJIaTh PE3yJbTaTbl COBMECTHOW pabOThl; OLICHWBATH KAaue€CTBO
CBOET0 BKJIaJIa M KaKJI0TO YYaCTHUKA KOMaH/bl B

O6IHPII>1 pe3yiibTaT II0 p33pa60TaHHI)IM KpUTCPpUAM; IIpcaiaraTb HOBBIC IIPOCKTHI,
OLICHUBATh UACU C IIO3UIINHU HOBHU3HHEI,

OPUI'MHAJIBHOCTH, HpaKTI/I‘-ICCKOI‘/Jl 3HAa4YUMOCTH, OCYHICCTBIIAATE ITO3UTHUBHOC
CTPATCTUYCCKOC IMMOBECACHUC B PA3JIMYHBIX

CUTyalusx, IPOsBIISAATb TBOPUCCTBO U BOO6p8,)KCHI/Ie, OBITh HMHHUIIMATUBHBIM.

PerynsitTuBHble yHuBepcajbHble YyuyeOHble aeiicTBua Camoopranmsanus:
CaMOCTOSITENIBHO OCYIECTBIISITh TI03HABATENBHYIO ACSTEIBHOCTD B 00JaCTH (PU3UKH
U aCTPOHOMMH, BBISBIISAITH MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE
3a/1a4y; CaMOCTOSITEIBHO COCTABJIATH IJIaH PEIICHHS] PACUETHBIX U KaYECTBEHHBIX
3a/1a4, MJIaH BBITOJHEHUS TPAKTUYECKON pabOoThl ¢ YYETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH; 1aBaTh OLEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKU y4e€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHH; IenaTh
OCO3HaHHBINA BHIOOP, ApryMEHTUPOBATH €T0, OpaTh Ha ce0s

OTBETCTBEHHOCThH 32 PEIIICHUE; OIICHUBATh MPUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH
(GhOpMHUPOBAHUIO U TIPOSIBIICHUIO SPYIUIIMN B 00JIaCTH

(U3HUKH, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBIN HHTEJIEKT: JaBaTh OLOCHKY HOBLIM



CuTyaluusaM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OOCHHUBATL COOTBCTCTBHUC PC3YJIbTATOB MLCIIAM; BIaACTb HaBbBIKaMH
II03HABATECIbHOU pe(i)ﬂeKCI/II/I KaK OCO3HaHMHA

COBCPHIACMBIX I[GI\/'ICTBI/II\/II N MBICIIMTCIIBHBIX ITPOLCCCOB, UX PC3YJILTATOB U

OCHOBaHMI; MCIOJIb30BaTh MPUEMBI peIICKCUH JIJIs OLICHKH CUTYaIlMH, BRIOOpA
BEPHOTO PEIICHUS; YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH
PEIICHUS TI0 UX CHIDKCHUIO; TPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU
aHaJM3e Pe3yJbTaTOB JICSITCIIBHOCTH; IPUHUMATH ce0s1, TOHMMas CBOU
HEJ0CTAaTKH M JJOCTOMHCTBA; IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MTPU
aHaJM3e pe3yJbTaToOB JCATEILHOCTH; MPU3HABATH CBOE IIPABO M MPABO JIPYTHUX HA
OIIIHOKH.

B mpouiecce A0CTHKEHNS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOTPAMMBI 110
¢usznke Uil YpOBHSA CcpedHero ooOmero oOpa3oBaHus y  00ydaromuxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIHI UHTEIJIEKT, npeaIoiararoum
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUSs, BKIIIOYAIOLIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHME, BUJIETh HAIIPABJICHUSI Pa3BUTHS COOCTBEHHON SMOIIMOHAIIBHOM C(ephl,
ObITh YBEPEHHBIM B ce0e; CaMOperyJupOBaHHUs, BKIIOYAIOIIETO0 CAMOKOHTPOJb,
YMEHUE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHUE, CIHOCOOHOCTh
aJanTUPOBATHCS K SMOLMOHAIbHBIM U3MEHEHHUSIM W MPOSIBIATh T'MOKOCTh, OBITh
OTKPBITBIM HOBOMY; BHYTPEHHEW MOTHBALM{, BKJIIOYAIOIIEH CTPEMIICHHE K
JNOCTHKEHUIO LENM U yCHEXY, ONTUMHU3M, HHULIMATUBHOCTb, YMEHUE JIEWCTBOBATH
MCXO/s U3 CBOMX BO3MOXKHOCTEH; SMIaTHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh
AMOIIMOHAJIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0 MPU OCYLIECTBICHUHN OOIICHMS,
CHOCOOHOCTh K COYYBCTBHUIO U COIEPEKUBAHWUIO; COLMUAIBHBIX HABBIKOB,
BKJIFOYAIOUIUX CIOCOOHOCTh BBICTPAWBATh OTHOILUEHUS C JAPYTUMHU JIHOAbMH,
3a00TUTHCS, MPOSBIIATH UHTEPEC U pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIHUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEpPax poJib U MeCTO (U3MKH B (POPMUPOBAHUU
COBPEMEHHOW HAY4YHOM KapTHHBI MHpPa, B PAa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUHA, B IPAKTUYECKOM MACSATEIBHOCTU JIIOJEH; YYMUTBIBATH TI'PAHULIBI
MPUMEHEHUS U3YyYEHHBIX (PU3MUECKUX MOJIETICi: MaTepuanbHasi TOUKa,



MHEpIMAIbHAS CUCTEMa 0TCUETa, AOCOIIOTHO TBEPI0E TENO, UJI€aTbHBIN ra3, MOACIIN
CTPOEHHUS T'a30B, KUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN SIEKTPUUECKUN 3apsi]] IPU
pereHnn (pU3NYECKUX 3a/iad; pacro3HaBaTh (hU3WYECKUE SBICHUS (IIPOIECCHI) H
OOBSACHSATH UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHOKMHETUYECKON TEOpUU
CTPOCHHUS BEIIECTBA U JJICKTPOJMHAMUKH: DPABHOMEPHOE M PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBIKEHUE, CBOOOIHOE MAaJCHUE Tell, IBMKEHUE MO0 OKPYKHOCTH,
UHEPIUs, B3auMojeucTBue Tei, nuddys3us, OpOyHOBCKOE IBUIKEHUE, CTPOCHHE
KHUJIKOCTEH M TBEPBIX TEII, U3MEHEHNE 00BhEMA TEJI TPU HarpeBaHUH (OXJIAKICHUN ),
TEIJIOBOE pPaBHOBECHE, HCHApeHHE, KOHJACHCAIMs, TUIABJICHHE, KPUCTAJUTU3alMs,
KHUTICHUE, BJIAYKHOCTh BO3/yXa, TOBBIIICHUE AABJICHUS Ta3a MPU €ro HarpeBaHUU B
3aKPBITOM COCYZE, CBSI3b MEXKIY IMapaMeTpaMu COCTOSHHUS Ta3a B W30IpoIieccax,
ANEKTPU3alsg TeJ, B3aUMOJICUCTBUE 3aps/IOB; OINKCHIBATH MEXaHHUYECKOE
TBYDKEHUE, UCTIONIB3Ys (PM3MUECKUE BEJIMYUHBI: KOOPAWHATA, ITyTh, TIEPEMEIICHHE,
CKOPOCTb, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tela, KHHETUYEeCKas SHEprus,
MOTCHITHANBHAS DHEPTUs, MEXaHW4YecKas padoTa, MEXaHWUYECKash MOITHOCTH; IPH
OTIMICAHWH TPABWIIBHO TPAKTOBAThH (DM3UUECKUI CMBICI UCITOJIB3yEMbBIX BEJIUYHH, UX
0o003HaueHUs ¥ CAWHMIIBI, HAaXOAUTh (OPMYJbI, CBSI3BIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BETMYHUHY C APYTHMH BEITMYMHAMHU; OMMCHIBATh H3yYEHHBIE TETUIOBHIE
CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIIONIBb3Ys (PU3UYECKHE BEIIMYUHBI: JIaBIICHUE
rasza, TeMIlepaTypa, CpPEAHSs KHUHETHYECKas DSHEPTHsl XAOTHYECKOTO JIBYKCHHUS
MOJIEKYJ, CpEIHEKBaJpaTUYHasl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHSISI SHEprusi, paboTta raza, Kod(QpPuIMeHT MOIE3HOTO JACHUCTBUS TETIOBOTO
JIBUTATENSI; TIPU ONWCAHWWA TIPABHUIBHO TPAKTOBAaTh (PU3MUECKHH  CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS M E€IUHUIIbI, HAXOIUTh (HOPMYIIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3HUYECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAM; ONUCHIBATh
W3YYCHHBIC JJICKTPUUECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKUE SIBICHUSA
(mporiecchl), UCHONB3YSd  (U3MYECKUE BEIUYHMHBL  DJIEKTPUUECKHN  3apsi,
ANEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD IO, MTOTSHITMAN, Pa3HOCTh MOTCHIIHAIOB;
MpU ONMUCAaHWW TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIB3YEMbIX
BEJMYMH, WX OOO3HAYEHWS W CAWHUIIBI, YKa3bIBaThb (OPMYJIBI, CBSI3BIBAIOIIHEC
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMHU; aHAIM3UPOBATH
¢du3ruecKre mpoIecchl M SBJICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U TPUHITUIIBL:
3ak0H BceMupHoro tarorenus, I, II u III 3axonsl HeroTOHA, 3aKOH COXpaHEeHU
MEXaHUYECKON DHEPTUHU, 3aKOH COXPAHEHUS HUMITYJIbCa, MPUHITUI CYMEePIIO3UIINH
CHII, TIPUHITATT paBHOIIPABUS WHEPITHATBHBIX CUCTEM oTcuéra,
MOJICKYJIIPHOKUHETUYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b
CpeIHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JBMXKCHHS MOJICKYJI ¢ aOCOJIOTHOMN
TEMIIEpaTypoOi, TEPBBIM  3aKOH  TEPMOJWHAMHMKH, 3aKOH  COXpPaHCHHUS
ANEKTPUYECKOTO 3apsina, 3akoH KyrnoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHWE U YCJIOBUS (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH; OOBSICHSATH OCHOBHBIC MPUHITUIIBI ICHCTBHS MAIIIHH,



npuOOpPOB U TEXHUYECKUX YCTPOMCTB; pas3inyaTh YCIOBHUS UX 0€30IacHOTO
UCIIOJIb30BAaHUSI B TOBCEAHEBHOM JKM3HUW; BBIMOJHATH JKCIEPUMEHTHI IO
HCCIeIOBaHNIO (DU3UYECKUX SIBIICHUN U

MPOIIECCOB C MCIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBathk IpodaeMy/3a1ady U TUIOTE3y Y4eOHOIo SKCIIepUMeHTa, COOUpaTh
YCTaHOBKY M3 TIPEIJIOKEHHOTO 000pyI0BaHMs, TIPOBOIUTH OIBIT U (POPMYITHPOBATH
BBIBOJIBI; OCYIIECTBIISITH TIPSIMBIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIINYHH,
IIPU 3TOM BBIOMPATHh ONTHUMAIIBHBIN CIIOCO0 M3MEPEHUS U UCTIOIh30BaTh U3BECTHHIC
METOABI OIICHKU IOTPEUTHOCTEH H3MEpPEHUH; MCCIIEeN0BATh 3aBUCUMOCTH MEXKIY
(bu3MUEeCKUMU BETUYHMHAMHU C

UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBATH PE3yJIbTATHI MOJIYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Tabnuil ¥ rpaduKoB, €JaTh BBIBOJBI 110 PE3YJIbTATaAM MCCIEI0BAaHUS; COOIIOIATh
IpaBwIa OE€30MaCHOrO TpyJa IPU NPOBEICHUM HUCCIEI0BAaHUI B paMKax y4eOHOTo
HKCIIEPUMEHTa, Y4YEOHO-UCCIIEAOBATEIbCKOM M TPOEKTHOM JAESITENbHOCTH C
MCIIOJIb30BAaHUEM HM3MEPUTENBHBIX YCTPONCTB MU JIA0OPATOPHOIO OOOpPYAOBAHUS;
pemarh pacu€THbIE 3a/la4il C SIBHO 3a/laHHOM (PU3MYECKOW MOJEIBIO, UCIOJB3YS
(u3ryYecKre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHajJu3a yCJIOBUA 3a/1a4d BHIOMPATH
(U3HYECKYIO0 MOJIENB, BBIACITH (PU3NUECKUE BEJIMUMHBI U (POPMYJIbl, HEOOXOIUMBbIE
IUIsl €€ pEeIIeHUs, NMPOBOJMTH PACUETHI M OLICHMBATh PEAIBHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3UYECKON BEJIMYMHBI, PEllaTh KauyeCTBEHHbIE 3aJaud: BBICTPAMBATH
JIOTUYECKH HENPOTHBOPEUYMBYIO LIEMOYKY PACCYKIEHUN C ONOPOM Ha M3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3MYECKUE SIBICHMS; MCIOJIb30BATh MPU PEUICHUU
y4eOHbIX 3aJady COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTUU JUJIsl TOUCKA,
CTPYKTYpUPOBaHHUS,  MHTEpPHpETallMd W  TpeACTaBlIeHUs  y4eOHOH U
Hay4YHOIONYJSIPHOM MH(pOpMAaIMK, TOJYYEHHOM W3 PA3JIMYHBIX HCTOYHUKOB,
KPUTHUYECKU aHAIU3UPOBATh MOIy4aeMyr HH(GOpPMALUIO; MPUBOIUTH MPUMEPHI
BKJIaJla POCCHUUCKMX U 3apyOeKHbIX YUEHBIX-(PU3MKOB B pa3BUTHUE HAYKH,
O0OBSICHEHHE MIPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHIA;
MCIIOJIb30BaTh TEOPETHUECKHE 3HAHMUS MO (U3MKE B MOBCEIHEBHOW XU3HU IS
oOecrieueHuss 0€30MACHOCTU MpU OOpalleHuHu ¢ MNpubopaMh M TEXHUUECKUMU
yCTpOMCTBaMH, AJIsi COXPAHEHUs 3I0pPOBbS M COOIOACHHUS HOPM SKOJIOTHYECKOTO
NOBEACHUS B OKpYKaroIel cpenie; padoTaTrh B IPyIIE C BHINOJIHEHUEM PAa3IMYHbIX
COLIMAJIBHBIX

poneu,

IUTAHUPOBATh PpaldOTy T[PYMNIbl, PAUUOHAIBHO pacCHpeAcysiTbh OOSI3aHHOCTH U
IJJAHUPOBATH JEATENBHOCTh B HECTAHAAPTHBIX CUTyalUsX, al€KBATHO OLICHUBATh
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



K konity o6yuenus B 11 kiacce nmpeMeTHbIC pe3yIbTaThl Ha 6a30BOM ypOBHE
JNOJDKHBI ~ OTpakaTb  C(OPMUPOBAHHOCTH Y  OOyYarOUIMXCS ~ YMEHHIA:
JEMOHCTPUPOBATh HA TIPUMEpPAX pPOJIb U MeCTO (PU3NKH B (HOPMUPOBAHHH
COBPEMEHHOM HAay4YHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MNPAKTUYECKON IEATEIBbHOCTH JIOJICH, LEIOCTHOCTh U €IUHCTBO
¢u3nUeckoil KapTHHBI MHUpA; YYUTHIBATH TPAHUIIBI TPUMEHEHUS W3YYCHHBIX
(bu3MUEeCKMX MOJIENCH: TOYEUHBIH AJIEKTPUUECKUN 3apsij, JIyd CBETa, TOYECUHBIN
HMCTOYHUK CBETA, sJIepHas MOJIe]Ib aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO sifjpa Mpu
pereHnn (pU3MYECKUX 3ajlay; pacrno3HaBaTh (U3MYECKue SBIEHUs (IpOLecChl) U
OOBSACHATh WX HAa OCHOBE 3aKOHOB DJJIEKTPOJAMHAMHKA W KBAaHTOBOW (DH3HKHU:
AJEKTpUYECKasi MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE
JEUCTBUA TOKa, B3aMMOJICUCTBHE MArHUTOB, OJJICKTPOMAarHUTHAsT WHIYKIIHS,
JNEeWCTBUE MArHUTHOTO IIOJIi Ha MPOBOAHUK C TOKOM U JBWXKYIIMICS 3apsf,
AIIEKTPOMATHUTHBIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHOE PacpOCTPAHEHHE CBETA,
OTpaKEHUE, NpeoMIIeHHe, UHTepepeHius, Tudpakius U TMOIIpU3alusl CBETa,
nucriepcus cBeta, porosnexkrpuueckuit 3hpdext (hoToaPpdhexT), CBETOBOE aBIICHHUE,
BO3HMKHOBEHUE JIMHEMYATOr0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W
HMCKYCCTBEHHAs] PaJMOAKTUBHOCTb, OMNHUCHIBATH H3YUYEHHBIE CBOMCTBA BEIIECTBA
(d7eKTpUYeCcKre, MAarHUTHbIE, ONTHYECKUE, OJJICKTPUYECKYI0 IPOBOJAUMOCTD
pPa3IMUHBIX CpPEl) U DIIEKTPOMArHUTHBIC SIBJICHUS (MIPOIECCHI), HCMOJB3YS
du3nueckue BENMYMHBL: DJIEKTPUYECKUNA 3apsAj]l, CHJIa TOKa, DJIEKTPUUYECKOE
HalpsDKEHHE,  AJIEKTPUYECKOE  CONPOTHUBJICHUE,  PA3HOCTh  MOTEHIIMAJIOB,
ANIEKTPOABMIKYIIAS cUjia, paboTa TOKa, MHAYKIIUSI MAarHUTHOTO TOJIs1, cujia AMriiepa,
cuna JlopeHna, MHIYKTUBHOCTD KaTYIIKH, YHEPTUS JIEKTPUUECKOTO U MAarHUTHOTO
MoJIeH, MepUo] U 4acToTa KojeOaHuil B KoieOaTeIbHOM KOHTYpE, 3apsi]l U CHjia TOKa
B MPOIECCE TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE PACCTOSIHUE
Y ONTUYECKAs CUJIA JIMH3bI, IPU OTIMCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHIA

CMBICJI UCTOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTMMU BEJIMYMHAMU;
ONMKCHIBATH U3YUYECHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIOB3Ys (PU3NUECKHE
BEJIMYMHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA,
SHEPrUs U UMITYJIbC (DOTOHA, IEPUO MOTYpaCIaa, SHEPTUS CBA3M aTOMHBIX SIZIED,
IpU OINUCAaHUU TMPABWIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIHOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBI, yKa3bIBaTh (HOPMYIbI, CBS3bIBAIOIINE
JaHHYI0 (DU3UYECKYIO BEJMYMHY C JIPYTMMH BEIMYMHAMH, BBIUUCISATH 3HAUCHHE
¢u3znyecKkoil BETUYMHBI; AHATU3UPOBATh (PU3MUECKHUE NPOLECCHl M SBIICHUS,
UCTIOJIb3Ysl  (U3MYECKHe 3aKOHbl W  NOpUHOMIBL  3akoH OMa, 3aKOHbI
MIOCJIEIOBATEIBHOIO U MMAPAJLIEIBHOTO COEAMHEHUS TPOBOIHUKOB, 3aKOH J[>KOYsi—
JleHna, 3aKOH  DJJIEKTPOMATHWUTHOW  WMHAYKUWH, 3aKOH  IPSAMOJMHENHOTO
pacIpoCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHMsI CBETA, 3aKOHBI IPEJIOMIICHHS CBETA,
ypaBHeHHe DiHIITeHA 1 PpoToddhdexTa, 3aK0OH COXpaHEHHS SFHEPTUU, 3aKOH



COXpPAHEHMsI HUMIIYJbCa, 3aKOH COXPAaHEHHUS DJEKTPUYECKOro 3apsiaa, 3aKoH
COXPAHEHHUsI MacCOBOT'0 YHMCIA, MOCTYyJIaThl bopa, 3aKk0H pajoakTUBHOTO pacnaja,
OpU 3TOM pasivyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BBIp@XEHHE U YCJIOBUSA (TpaHULbI, 0OJacTH) NPUMEHUMOCTH; OIPEAEIATh
HAIpaBJICHUE BEKTOpAa MHAYKIMHW MArHUTHOTO MOJIA MPOBOJAHHUKA C TOKOM, CHJIBI
Amnepa u cunel JlopeHna; CTpOMTh M ONHUCHIBaTh M300pakeHUE, CO34aBAEMOE
IUIOCKUM 3€pKajIOM, TOHKOW JIMH30M; BBIIOIHATH SKCIIEPUMEHTBI IO UCCIIETOBAHUIO
(¢u3NYECKUX SIBICHUNA M TMPOILIECCOB C HCIOJB30BAHMEM IMPSIMBIX U KOCBEHHBIX
U3MEPEHMI: MpU 3TOM (HOpPMYIHpPOBaTh MPoOIEMy/3a4auyy U TUIOTE3Y y4eOHOTO
IKCHEPUMEHTa, COOUpaTh YCTAHOBKY W3 IPEAJIOKEHHOro 000pynOBaHMS,
MPOBOAMTH OMBIT U (POPMYINPOBATH BHIBOJIBI; OCYIIECTBISATH MPSMbIE H KOCBEHHBIE
U3MepeHHsl (PU3MUYECKUX BEJIUYMH, MPU 3TOM BBIOMpaTh ONTUMAJIbHBIA CIIOCOO
M3MEPEHHS U MCTIOIB30BaTh U3BECTHBIE METOIBI OLIEHKH MOTPEITHOCTEN H3MEPEHUH;
UCCIIEZIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEIMYMH C HCIOJB30BAHUEM IMPSIMBIX
M3MEpPEHUI: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTaThl
MOJIy4YeHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TaOIMUI U TpauUKOB,
JIeJ1aTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEI0BaHuUs; COOI0IaTh IPaBUiia 0€30IacCHOIO
TpyJa TpU NPOBEIECHUU HCCIECIOBAaHUNA B paMKaxX Y4YeOHOro SKCIEPHUMEHTA,
y4eOHOUCCIIEI0BATEIbCKOM U TPOEKTHOM JEATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTEIIBHBIX YCTPOUCTB U J1a00paTopHOro o0OpYyaOBaHUs; peuiaTh pacu€THbHIE
3aJlauM C SIBHO 33JaHHOM (PHU3MUECKON MOJIEIbIO0, UCTIOIb3Ys (PU3HUECKUE 3aKOHBI U
NPUHLIMIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 33/1a4d BbIOUpaTh (U3HYECKYIO MOJIEb,
BBIICTIATh (PU3UYECKUE BEIMYUHBI M (OPMYIBI, HEOOXOAUMBIE AJsi €€ pelieHus,
IPOBOJUTH PACUETHI U OLIEHUBAThH PEAJTbHOCTD MOJYYEHHOTO 3HaUY€HUs (PU3HUECKO
BEJIMUMHBI,  pemaTh  KAadyeCTBEHHbIE  3aJauyd:  BBICTpAWBaTh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO IENOYKY PACCYKICHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UUECKHE SBJICHUS; HCIONb30BaTh MPU PEIIECHUN Y4EeOHBIX
3aJad = COBpPEMEHHble  WH(OpPMAMOHHBIE  TEXHOJOTMU Uil  [IOHUCKA,
CTPYKTYpUPOBAaHHUS,  MHTEPHpPETAlMd W  TpeACTaBleHUs  y4eOHOH U
HAYYHOIIOMYJISIPHOH WHGOpMAIlMK, TOJIYYEeHHOW U3 pa3IUYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHaJIM3UPOBATh MOJy4yaeMyr0 HH(QOpPMAINIO; OOBICHATH MPUHIUIBI
JEHCTBUS MalllMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pazauyaTh yCIOBHUS HX
0€30IacHOT0 UCTIOB30BaHMS B TOBCEIHEBHOM KU3HU; TIPUBOANTDH MIPUMEPHI BKIa1a
POCCHUHCKHUX M 3apyOeKHBIX yUEHBIX-(DM3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE
IPOLIECCOB OKPY>KAIOIIETO MUPA, B pa3BUTUE TEXHUKHU U TEXHOJOTHIA; UCIIOJIb30BATh
TEOPETUYECKHE 3HaHUS MO (U3MKE B MOBCEIHEBHOM KHU3HU UId OOecredeHus
0€30MacHOCTH MpU O0OPAILEHUU C MPUOOPAMU M TEXHUYECKUMH yCTPOMCTBAMU, IS
COXpaHEHUsl 3JI0pPOBbsI M COONIOACHUS HOPM OHKOJOTMYECKOTO TOBEACHUS B
OKpY>Karollen cpesie; padoTaTh B TPYIIE C BHIOTHEHUEM PA3INYHBIX COLIMATBHBIX
poJiell, TUIaHUPOBATh PadOTy TPYIIIbI, PALIMOHAIBHO PACIPEAEIIATh 00sI3aHHOCTH U



IIAHUPOBATL ACATCIIBHOCTb B HCCTAHIAPTHLIX CUTYyAalUAX, aAACKBATHO OLICHHBATDL
BKJIAJ KaKI0I'0 U3 YHACTHHUKOB I'PYIIIIBI B pCUHICHUC paCCManHBaeMOﬁ HpO6JI€MI>I.

duszunka

HopMbl OLIeHKH 3HAHUN M YMEHHMH YYaIMXCA 10 (pU3MKe.

Ouenka «5» CTaBUTCS B TOM CJIy4ae, €CJIM yYaIUnCs:

e (OOHapyXHBacT MIOJTHOE MMOHWMAaHHUE bu3nyecKou CYIIHOCTH
paccMaTpUBaeMBbIX SBJICHUN W 3aKOHOMEPHOCTEH, 3HaHHUE 3aKOHOB U TCOPHU,
yMEET TMOATBEPAUTh WX KOHKPETHBIMH IPHUMEpPAMH, TPUMECHHTh B HOBOH
CUTYAIIMH U TIPU BHITIOJTHEHUN TIPAKTUICCKUX 3aaHUH.

e JlaeT TOUHOE OIpEACICHUE U NCTOJIKOBAaHUE OCHOBHBIX IMOHSATHN, 3aKOHOB,
TEOPHH, a TaK)Ke MPaBHIIBHOE OIpeecHrne (GU3NUSCKUX BEIUINH, UX
€IMHUII U CTTOCOOOB M3MEPECHHS.

e TexHHYECKH rPaMOTHO BBIMOJHSIET (PU3NUYECKUE OMBITHI, YEPTEHKHU, CXEMBbI U
rpauKy, COMYTCTBYIOIIUE OTBETY, MPABWIBHO 3alHUCHIBAECT (HOPMYIIBI,
MOJIB3YSACHh MPUHSATON CUCTEMON YCIOBHBIX 0003HAUYCHUI.

e [Ipu oTBeTe HE MOBTOPSET JIOCIOBHO TEKCT yuyeOHUKa, a yMEEeT O0TOOpaTh
TJIaBHOE, OOHApYXXUBAE€T CAMOCTOSITEILHOCTh W aPryMEHTUPOBAHHOCTH
CYXIEHHM, YMEET YCTAHOBUTH CBSI3b MEKY U3YUYa€MbIM U PAHEE U3YUYCHHBIM
MaTepualioM Mo Kypcy (GU3UKH, a TaKkKe C MaTepuajioM, YCBOCHHBIM MpHU
U3YUYECHUU JPYTUX CMEXKHBIX ITPEIMETOB.

e VYMeeT MOJAKPENHUTh OTBET HECIOKHBIMHU IEMOHCTPAITMOHHBIMU OTIBITAMH.
e VMeeT nenarh aHajn3, 0000IIEHNS U COOCTBEHHBIC BBIBOJIBI 110
O0TMEYaeMOMY BOIIPOCY.

e VYMeeT caMOCTOSITENIbHO U PALIMOHATILHO padoTaTh C YYEOHUKOM,
JOIIOJTHUTENIBHOM JTUTEPATYpPOH U CIIPABOYHUKAMU.

Ouenka «4» cTaBUTCS B TOM Ciydae, €CIM OTBET YAOBJIETBOPSAET HA3BAHHBIM BBILIE
TpeOOBaHUIM, HO YUAIIUNCS:

e JlomyckaeT oJiHy HErpyOyIo OIIMOKY WK HE 00Jiee IBYX HEJOYETOB U
MOJKET UX UCIIPABUT CAMOCTOSATEIHLHO, WU TIPH ITOMOIIA HEOOJIBIIIOMN
MTOMOTIN YYHUTEJIS.

e He o0namaer 1OCTaTOYHBIM HaBBIKOM PabOThI CO CIIPABOYHOM JTUTEPATYpOil
(HanpuMep, YYEHHK YMEET BCE HAWTH, NPABWIBHO OPUEHTHUPYETCS B
CIpPaBOYHHUKAX, HO pab0OTaeT MEJIEHHO).



Ouyenka «3» CTaBUTCS B TOM Clly4ae, €CJIM Y4YalllUiCs MPAaBWIbHO MOHUMAET
(GU3HUECKYI0 CYIIHOCTh pacCMaTpUBAEMbIX SIBIICHUN U 3aKOHOMEPHOCTEH, HO MpHU
OTBETE:

e OOHapyXUBaeT OT/ENbHbBIC MPOOEITBI B YCBOCHUH CYIIECTBEHHBIX BOIIPOCOB
Kypca (pU3UKH, HE MPETSITCTBYIONIUE TajbHEHIIIEMy YCBOCHHIO
IIPOTPAMMHOTI'0 MaTepurala.

e llcnbITHIBACT 3aTPYAHCHUA B IIPHUMCHCHHUU 3HaHHﬁ, HCO6XOI[I/IMI>IX JIIA
peuiCHuA 3ada4 pas3sIM4HbIX THIIOB, IIpH OOBSICHCHUU KOHKPCTHBIX
(1)PI31/I“ICCKI/IX SIBJICHUM Ha OCHOBE TGOpI/Iﬁ N 3dKOHOB, WJIKM B IIOATBCPKIACHUHN
KOHKPCTHBIX IIPUMCPOB IIPAKTHUYICCKOI'O IIPUMCHCHUA TGOpHﬁ.

e (OTBeUacT HEMOJIHO Ha BOITPOCHI YUUTCJIA, UJIM BOCIIPOU3BOAUT COACPKAHUC
TCKCTa y‘—Ie6HI/IKa, HO HEAOCTATOYHO IMIOHUMACT OTACIBHBIC BAXKHBIC
ITOJIOKCHHA, B OTOM TCKCTC.

e OOHapyXMBaeT HEIOCTATOYHOE MOHHMMAHUE OTAEJBHBIX MOJOKEHUH Ipu
BOCITPOM3BEJICHUN TEKCTa Y4eOHHMKA, WJIM OTBEYAET HEMOJHO Ha BOIPOCHI
YUHTEIs, JOIyCKasi OJJHY - ABE TpyOble OIINOKH.

Ouyenka «2» CTaBUTCS B TOM CIIy4ae, €CIIA yUaIIHACs:

e He 3HaeT ¥ HE MOHUMAET SHAYUTCIBbHYIO NJIW OCHOBHYIO 4aCTb
IIpOrpaMMHOIr0o MaT€pualia B IIpCaCiiax MOCTaBJICHHBIX BOIIPOCOB.

e Hwmeer cnabo chopMUpOBaHHBIE U HEMOJIHBIE 3HAHUS U HE YMEET IPUMEHSTh
UX K PEIICHUIO KOHKPETHBIX BOITPOCOB U 3a/1a4 M0 00pa3iy U K MPOBEICHUIO
OIBITOB.

e [Ipu orBeTe (Ha OAMH BOIMPOC) MOMyCKaeT Oosiee MBYX TPyObIX OMIMOOK,
KOTOPBIC HE MOYKET UCTIPABUTH JTaXKE TP IIOMOIIN YIUTEIS.

Ouenka nadbopamophulx pabom no uszuke

Ouenka «5» CTaBUTCS B TOM CIIy4ae, €CJIA yJaluics:

® BBLINOJHUJI BCIO paboTy B TOJHOM 00BbEME C COOJIIOJIEHUEM
HEO0OXO0UMOM MOCIEA0BATEILHOCTH MPOBEACHUS OTIBITOB U U3MEPEHHUIA;



¢ CaMOCTOATCIIbHO U PallMOHAJIBHO CMOHTHPOBAJI HCO6XOI{I/IMOC 06OPYHOB3HHC,
BCC OIIBITHI ITPOBCJI B YCIIOBUAX U PCIKHUMAX, O6€CH€‘{I/IB8,I-OHII/IX IMOJIYUCHHUC
IMPaBHUJIBHBIX PC3YJIbTATOB U BBIBOIOB,

e coOmronan TpeboBaHus OE30MACHOCTH TPY/Ia;

®B OTYETE NPABMWIHHO U aKKYPaTHO BBITMOJIHUII BCE 3aIMCH, TAOIUIIbI, PUCYHKH,
4epTEKH, rpaduKu, BBIYUCICHUS;
® TIPAaBWIBHO BBITIOJIHIII aHam3 rorpemrHocteit (9 - 11 kmacchr).

Ouenka «4» cTaBUTCS B TOM cCllydae, €clii ObUIM BBINOJHEHBI TpeOOBaHUA K
OLICHKE «D», HO yYalluiCcs JOMYCTUI HEIOUEThl WM HETpyOble OIIMOKHU.

Ouenka «3» CTaBUTCS, €CIM PE3yJbTaT BBIMIOJHEHHOW 4YacTH TaKOB, YTO
MO3BOJIAET IMOJYYUTh MPABWIbHBIE BBIBOJIbI, HO B XOJE IMPOBEJICHHS OIbITA U
U3MEpPEHU OBLITU JIOMYIIECHBI OIUOKH.

OIIeHKa «2» CTaBUTCA, CCIN PC3YJIbTAThI HC ITO3BOJIANOT CACIATH IIPAaBUJIBHBIX
BBIBOJOB, CCJIN OIIBIThI, U3MCPCHUA, BEIYUCIICHHNA, H&6J’IIOI[€HH$I IIPOU3BOIUIINCH
HCIIPAaBUJIBHO.

Bo Bcex citydasix OlieHKa CHHYKACTCS, €CIIM YUYCHUK He COOJII0/1a1 TPCOOBaHMS
0€30I1acHOCTH Tpya.

B tex ciyyasx, Kkoraa ygamuuics rnokas3ajil OpUrHHaIbHBIN MOJIXO0M K
BBITNIOJIHEHUIO paOOThI, HO B OTYETE COJEPKATCS HEOCTATKH, OIICHKA 32
BBINOJIHEHHUE PAOOTHI 0 YCMOTPEHUIO YUUTENSI MOKET ObITh MOBBIIIEHA IO
CPaBHEHMIO C YKa3aHHBIMA HOPMaMH.

O0600111eHHBIC TUTAHBI OCHOBHBIX 3JIEMEHTOB (DU3UUECKUX 3HAHUM

dusznyeckoe IBJICHUMN

1. ITpu3Haku sIBJICHUS, IO KOTOPHIM OHO OOHAPYKUBAETCS (UITU ONIPEICIICHNE)
2. YcnoBusl, MpU KOTOPBIX MPOTEKAET SIBJICHUE.
3. CBsI3b JAHHOTO SIBJICHUS C IPYTUMH.

4. OObsICHEHHE SBJICHHSI HA OCHOBE HAYYHOU TEOPUH.



5.IIpumMepsl NCTIONB30BaHUS SIBICHUS HA TPAKTHUKE (MITU IPOSBICHUS
B IIPUPOJIE)

Ddusnyeckuii OreIT
1. lens onwiTa
2. Cxema onbITa

3. YcnoBust, Ipu KOTOPHIX OCYIIECTBIISICTCS OTIBIT.

4. Xox orbITa.

5. PesynbTat onbiTa (€ro MHTEpHpETAIs)

duznyeckas BeIUMYMHA

1. Ha3BaHue BeTUYMHBI B €€ YCIOBHOE 0003HAUCHUE.

2. XapakTepusyemblii OOBEKT (SIBICHUE, CBOHCTBO, TIPOIIECC)
3.0npeneneHue.

4.dopmya, CBI3bIBAIOIIAS JAHHYIO (PU3UYECKYIO BETMYMHY C IPYTHUMHU.
S.EnuHuLbI u3MEepeHus

6.CriocoObl U3MEPEHHUSI BEIIUYUHBI.

dusznyeckui 3aK0H

1. CnoBecHast hopMyIMpOBKa 3aKOHA.
2. MaremaTuuecKkoe BhIpaKEHHUE 3aKOHA.
3.0OnbITHL, TOATBEPKAAIOIINE CIIPABEIJIMBOCTh 3aKOHA.

4. IlpuMepsl MPUMEHEHHUS 3aKOHA Ha MPAKTHKE.

5.YcioBust IpUMEHUMOCTH 3aKOHA.



duznyeckas TCOpUA

1.0OnbITHOE 000CHOBaHUE TEOPHH.
2.OCHOBHBIE TIOHSTHUSL, TOJI0KEHUS, 3aKOHBI, IPUHIUIIBI B TEOPUH.
3.OCHOBHBIE CIIEJICTBUS TCOPUH.

4. IlpakTHyecKkoe MPUMEHEHNE TEOPHUH.

5.I'paHu1ipl MPUMEHUMOCTH TEOPHH.

[Ipubop, MexaHu3M, MallIuHA
1. HaznaueHue ycTpoicTBa.
2. Cxema yCTpOiiCTBa.

3. [IpuHIIUTT ACHCTBUS yCTPOKHCTBA.

4 TlpaBuiia nmoyib30BaHUs U IPUMEHEHHE YCTPOMCTBA.

Pu3nvecKre N3MEpPEHUS

1. Onpenenenue 1eHBI I€JICHUS U TIpeiesia u3MepeHus npudopa.
2.0npenenste aOCOMOTHYIO MOTPEITHOCTh H3MEPEHUS IPUOOpa.

3.016upath HykKHBIN IPUOOP U MPABUIBLHO BKIIIOYATh €0 B YCTAHOBKY.

4.CHuMAaTh MOKa3aHus MPUOOpa M 3aIUCHIBATH UX C YIETOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUS.

5.0npenensiTe OTHOCUTENbHYIO MOTPEIIHOCTh U3MEPEHUH.

OHCHKa IMHCbMCHHBIX KOHTPOJIbHBIX pa60T.



Ouenka «5» craBuTCS 32 pabOTy, BBIMTOJHEHHYIO IOJTHOCTHIO 0€3
OLINOOK U HEJOYETOB.

Ouenka «4» cTaBUTCS 32 pabOTYy, BRIMOJTHCHHYIO TIOJHOCTHIO, HO TIPU
HaJIMYUH B HEl He Oosiee 0THOM Herpy0Ooi OIMmMOKY U OJTHOTO HEA0YeTa,
He 0oJiee TpeX HEJ0UYETOB.

Ouenka «3» cTaBUTCA, €CIIM YYCHUK MPABUIBHO BBHITIOIHII HE MeHee 2/3 Bceit
paboThl WM JOMYCTUI HEe OoJiee OHOM TpyOoi OMIMOKH U JBYX HEIOYETOB, HE
Oosee omgHOW TpyOOM M OJHOM HErpyOoil ommOKH, HE OoJjiee Tpex HErpyObIx
omnOOK, OHON HErpyOoil OmMMOKH M TPEX HEJOYETOB, MPU HATWYUH YETHIPEX-
ST HEJJOUETOB.

Ouenka «2» CTaBUTCS, €CJIM YUCIIO OMHUOOK U HEJOUETOB MPEBBICHIIO HOPMY IS
OLICHKM 3 WM MPaBWJIbHO BBIIIOJHEHO MeHee 2/3 Bcel paboThl. J[is oueHkH
KOHTPOJIBHBIX M MIPOBEPOUHBIX padOT MO PEHICHUIO 33]1a4 yI00HO MOJIb30BaThCS
000OIIEHHOW MHCTPYKIMEH 10 TMpOBEpKE NUCBMEHHBIX paboT, KoTopas
IIPUBEJICHA HUXKE.

OrneHka MpakTUYECKUX padboT

Ouenka «5» cTaBUTCS, €CIIM yYaUIUICS BBIMOJIHSAET padOTy B MOJHOM 00bEME C
cOOJI0O/ICHNEM HEOOXOAMMOM TOCIEA0BATeIbHOCTH TPOBEJACHUS OIBITOB U
U3MEPEHM; CaMOCTOSITEIbHO M pAlMOHAJIbHO MOHTHUPYET HE00X0AUMOe
000py10BaHUE; BCE OMBITHI MPOBOJIUT B YCIOBUSAX U peKUMaX, 00ECIeUNBAIOIINX

MOJYyYEeHHE TMPABUIIBHBIX PE3yJbTaTOB W BBIBOJAOB; COONIOAET TpeOOBAHUS
IpaBUJI TEXHUKU O€30MaCHOCTH; MPABWIILHO M aKKYPATHO BBITIOJHSET BCE 3aIUCH,
TaOnuIbl, pUCYHKU. UepTexu, rpaduKu, BBIUUCICHUS; MPABWIBHO BBIMOIHSIET
AHAJIN3 TTOIPEITHOCTEH.

Ouenka «4» CTaBUTCS, €CJIM BBINOJIHEHBbI TPeOOBaHUA K OLEHKE 5, HO ObLIO
JIOMYIIIEHO JBa-TPH HeJo4YeTa, He Ooyiee OJHOM HEerpyOoi OMMOKHM M OJHOTO
HEJ0YeTa.

OuneHka «3» CTaBUTCA, €CIM PaboOTa BBHINIOJIHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOJITHEHHOM €€ YacTU MO3BOJISET MOJYYUTh MPABWIBHBIN PE3yJbTaT U BHIBOT,
WM €CITA B XOJIC MIPOBEICHUS OIBITA M U3MEPEHUS OBbLIU JOIMYIICHBI OIIUOKH.



Ounenka «2» craBuUTCA, €clid pabOTa BBHINOJHEHA HE IMOJHOCTBIO MM O0BEM
BBITIOJTHEHHON 4YacTH pabOT HE MO3BOJISIET ClelaTh MPABHIBHBIX BBIBOJAOB; WU
€CIM  ONBITBI, UW3MEPEHUs, BBIUMCICHUS, HAOMIOACHUS IPOU3BOIUINCH
HEIPaBUJIIBHO.

HGpC‘ICHB OIMOOK U HCIOYCTOB

['pyObie ommbku

1. He3nanue onpeaenieHUt OCHOBHBIX MOHSITUH, 3aKOHOB, TIPaBUJI, OCHOBHBIX
MOJIOKEHUI Teopuu, HOPMYI1, OOIIETPUHSATHIX CUMBOJIOB 0003HAYEHUS
(bU3UYECKUX BEIUYMH, €IUHUI] UX U3MEPEHUS.

2.HeyMeHue BBIIEIUTE B OTBETE TJIABHOE.

3.HeyMeHne nmpuMeHSITh 3HAHUS JJI PEIICHUS 3a7a9 U O0BICHEHUS (PU3HMIECKIX
SIBJICHU; HENPaBUIBLHO chopMyJIMpOBAHHBIC BOINPOCHl  3aJa4u

HIIMHCBCPHLIC O6’bHCHeHI/IHXOI[a CC PCUICHUS; HC3BHAHNC IIPHUCMOB

peuICHUA 3aj1a4, AHAJIOTMYHBIX paHeC pCUICHHBIM B KJIacce,
OIHI/I6KI/I, IMOKAa3bIBAOIIHUC HCIIPABUJIIbHOC IMOHMMAHHUC YCJIOBHUA 3a1a4M HIIN
HCIIPABUJIBHOC UCTOJIKOBAHUC PCIIICHUA.

4. HeyMeHHe YUTaTh U CTPOUTH rpaMKU ¥ MPUHUIUIIAATIBLHBIE CXEMBI.

5. HeyMeHue noaAroToBUThH K paboTe YCTAaHOBKY WJIH J1JA0OpATOPHOE
o0opy0BaHuE, MPOBECTU OMBIT, HEOOXOAMMbBIC PACUETHI, HIIU UCIIOIH30BATh
MOJIyYCHHBIC JaHHBIE JIsI BHIBOJIOB.

6. HeOpexHoe oTHOLIEHUE K 1a00paTOpHOMY 000PYOBAHUIO U U3MEPUTEIHHBIM
npubopam.
7.Heymenue onpenenuTs NokazaHUe U3MEPUTEIBHOTO pudopa.

8.Hapymenue TpeGoBanmii mpaBui 0€30MacHOTO TPY/ia MPHU BHITIOJTHEHUN
IKCIIEPUMEHTA.

Herpy0Onie ommbxu

1. Hetrounoctu popMyIHPOBOK, OTIPEEICHUM, OHATHN, 3aKOHOB, TEOPHIA,
BBI3BAHHBIE HEMOJHOTON 0XBAaTa OCHOBHBIX MPU3HAKOB OINPEIEIISIEMOr0 MOHSTHS,
OIIUOKH, BbI3BAHHBIE HECOOJIIOICHUEM YCIOBUI MPOBEICHUH OTbITA WU
U3MEPEHNM.



2.0mmOKH B yCIOBHBIX 0003HaYEHUSIX HA MPUHIUITHAIBHBIX CXeMaXx,
HETOYHOCTHU YePTEkKe, rpaduKOB, CXEM.

3.1Iponyck niv HETOYHOE HANMCAaHUE HAMMEHOBAHUH eTMHUI] (PU3UICCKUX
BEJINYMH.
4. HepaiMoHa bHBIM BHIOOP X0OJ1a PEIICHUS.

Henouetrn!

1. HepaHI/IOHaJ'IBHBIG 3aIIMCH IIPpHU BBIYUCIICHUAX, HCPAITHOHAJIbHBIC
IIPUCMBI BBIYUCIICHHNH, Hp606paSOBaHHﬁ u pemeHHﬁ 3aaad.

2. Apudmerndeckre OmMUOKN B BEIUUCIECHUSX, €CIIM ATH OLIUOKU Tpydo He
HCKaXaloT peajbHOCTh MOJYyYEHHOTO Pe3yJIbTaTa.

3.01aenbHbIe MOTPENTHOCTH B (POPMYITUPOBKE BOIIPOCA MM OTBETA. 4.
HeO6pexxHoe BBINOJIIHEHUE 3alUCel, YePTEXKEM, CXeM, TpaUKOB.

5.0pdorpaduyeckre v MyHKTyal[MOHHbIE OIIHOKH.

0uem<a YCmHbBIX omeemoe

Ounenka «5» cTaBUTCS B TOM Cllydae, €Cu yYalluucs:

a) 0OHapyXKMBaET MOJHOE MOHUMaHNEe (PU3UIECKON CYIITHOCTH PacCMaTPUBAEMBIX
SIBJICHUM U 3aKOHOMEPHOCTEH, 3HaHUE 3aKOHOB u TEOpUH,

yMECT IMOATBCPANTDL nux KOHKPCTHBIMH TIpUMEpaMH, IPHMCHUTL B
HOBOMH CUTyalluu W IIPU BBITTIOJITHCHUH IIPAKTUICCKUX SaHaHI/Iﬁ;

0) JaeT TOYHOE OMpeC/ICHHE W HMCTOJKOBAHHE OCHOBHBIX ITOHSTHH, 3aKOHOB,
TEOPHH, a TakKe MPaBUIHLHOE OIpeIeicHre GU3NISCKUX BEIMYNH, UX SIUHUI] U
CIIOCOOOB U3MEPEHUS;

B) TEXHUYECKH TI'PAMOTHO BBIMOJHSAET (PU3NYECKUE ONBITHI, YEPTEKHU, CXEMBbI,
rpaduKH, COMyTCTBYIOIIME OTBETY, MIPABUIBHO 3aMUCHIBACT (DOPMYJIbI, TOJIb3YSCh
NPUHATON CUCTEMOMN YCIOBHBIX 0003HAUEHUI;

') IpU OTBETE HE IMOBTOPSETIOCIOBHOTEKCT YyUeOHUKA,a yMEET 0TOOpAaTh

rJIaBHOE, OOHApY>KMBA€T CaMOCTOSITEIbBHOCTh U apTyMEHTHPOBAHHOCTH
CYXKJEHHM, YMEET YCTAaHOBUTH CBSI3b MEXKAY M3YyYa€MbIM U PAHEE W3YyUYECHHBIM
MaTepuajioM MO Kypcy (U3UKH, a TakkKe C MaTepuaioM, YCBOCHHBIM TpHU
W3YyYECHUH JIPYTUX CMEKHBIX MPEIMETOB;

,21) YMECT NOAKPCIIUTL OTBCT HCCIIOKHBIMU ACMOHCTPAIMOHHBIMUA OIIBITAMU,



€) yMeeT neJaTh aHanu3, 0000ImIeHHs W COOCTBEHHBIC BBIBOJIBI IO JTaHHOMY
BOIIPOCY;

XK) YMEeT CaMOCTOSITEIbHO W palMOHAIBHO paboTath ¢  YYCOHHKOM,
JOTIOJIHUTEIIBHOW JINTEPATYPOU U CIIPABOYHUKAMM.

Ouenka «4» CTaBUTCSA B TOM CIIy4ae, €CJIM OTBET YJIOBIETBOPSIET HA3BAHHBIM
BBIIIE TPEOOBAHUSAM, HO YUalllHICS:

a) IOIyCKaeT OJHYy He rpyOyro OImuMOKy WK HE 00Jiee IBYX HEJ0UYETOB U MOXKET
WX UCTIPABUTH

CaMOCTOATCIIbHO, WUJIN IIPpU HeOOJIBIION IMIOMOIIHU YUYUTCIIA,

0) He o0JIaaeT JOCTaTOYHBIMU HaBBIKaMU PabOTHI CO CITPABOYHOM TUTEpaTypoi (
HampuMep, YYEHMK YyMEeT BCE€ HaWTH, MNPaBUIBHO OPHUEHTHUPYETCS B
CIPaBOYHMKAX, HO pabOTaeT MEUIEHHO).

Ounenka «3» CTaBUTCS B TOM Clly4yae, €CIA y4alluWhcCsl NPaBWIbHO IMOHUMAET
(U3UYECKYIO CYIIIHOCTh PACCMAaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO TIPU
OTBETE:

a) OOHapy>KMBaeT OT/AEJbHbIE MPOOEbl B YCBOCHUM CYIIECTBEHHBIX BOIIPOCOB
Kypca (U3MKH, HE MPENSTCTBYIOUIME AAIbHEHUIIEMY YCBOCHHMIO ITPOrPAMMHOIO
MaTepuaa;

0) HCHBITHIBAET 3aTPyIHEHUS B MPUMEHEHMM 3HAaHUM, HEOOXOOUMBIX IS
pelleHuss 3ajad  pazIUYHbIX  TUIOB, TMpPU  OOBSICHEHWH  KOHKPETHBIX
(¢u3MUeCcKUX SIBJICHUA HAa OCHOBE TEOPHUM U 3aKOHOB, WJM B MOJTBEPKIACHUU
KOHKPETHBIX MPUMEPOB NMPAKTUYECKOTO NPUMEHEHHUS TEOPUH;

B) OTBEYACT HEMOJHO Ha BONPOCHI yuuTens ( ymyckas W OCHOBHOE), WJIH
BOCIIPOM3BOUT COJEp’)KaHUE TEKCTa y4yeOHHMKA, HO HEAOCTATOYHO MOHHUMAET
OT/ZEJIbHBIE MTOJIOKEHUS, UMEIOIIME BAJKHOE 3HAYEHUE B OTOM TEKCTE,

r) oOHapyXHBaeT HEJOCTaTOYHOE IMOHUMAaHHE OTAEIbHBIX IOJOXKEHUN MpH
BOCIIPOM3BEJCHUU TEKCTa Y4YEOHMKA, WM OTBEYAET HEMOJHO Ha BOIPOCHI
YUUTENS, A0MYCKas OAHY-/BE TpyOble OIIUOKH.

Ouenka «2» cTaBUTCS B TOM CIIy4dae, €CJIM YUCHHUK:



a) HC 3HACT U HC ITOHUMACT 3HAYUTCIIbHYIO NJIN OCHOBHYIO YdCThb IIPOTPAMMHOIO
MaTcpHrala B Mpcaciiax MmoCTaBJICHHBIX BOIIPOCOB,

0) wi umeer ciabo cHopMyIMpPOBAHHBIE W HEIMOJHBbIC 3HAHUS M HE YMEET
NPUMEHATh MX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB M 3ajady MO 00pasily M K
IIPOBEJICHUIO OIBITOB;

B) WJIK IIPU OTBETE JIOMYyCKaeT 0ojee NBYX rpyObIX OIIMOOK, KOTOPbIE HE MOMKET
WCTIPABUTH Ja)Ke IPU MOMOIIU YUUTENS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
K JJIeKTPOHHbIE
0JIU4eCTBO YaCOB (mupposbIe)
HanmenoBaHue pa3jiesioB U TeM o0pa3oBaTe/ibHbIE
Ne i/
nporpaMmMbl B Konrposbubie | IlpakTuyeckue | pecypcbl
cero padoThI padoThI
Pazgenl. ®U3IUKA U METO/Ibl HAYYHOI'O I1 O 3BHAHUA
bu6nmoreka [JOK
11 ®du3nka ¥ METObI HAYYHOTI'O MIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
HUrorono paszgeny 2
Paznen 2. MEXAHHUKA
bu6mmoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
29 JluHAMEKA 7 bubmuoreka [JOK

https://m.edsoo.ru/7f41bf72
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but6mmoreka [IOK

2.3 3aKOHBI COXPAHCHHS B MEXAHHUKE 6 https://m.edsoo.ru/7f41bf72
Wroro o paznery 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPM O
JTUHAMMUKA
o . bubnuorexa [JOK
CHOBBI MOJICKYJISIPHO-KMHETUYECKO
3.1 9 https://m.edsoo.ru/7f41bf72
TEOpUH
bu6nuorexa [IOK
3.2 OCHOBBI TEPMOJIMHAMUKH 10 https://m.edso00.ru/7f41bf72)
ArperarHble COCTOSHHS BENIECTBA. Bubmmorexa [IOK
3.3 5 https://m.edso00.ru/7f41bf72
da30BbIC IEPEXOIBI
Uroro no paznmeny 24

Paznen 4. JJEKTPOAUHAMUKA
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but6mmoreka [IOK

4.1 DNeKTpoCTaTUKA 10 1 https://m.edsoo.ru/7f41bf72
0 . . T but6mmoreka [IOK
42 OCTOSTHHBIH 3JIEKTpU4ecKuii TOK. ToKH B 12 1 https://m.edso0.ru/7f41bf72
Pa3IMYHBIX cpeaax
Htoro no pazneny 22
P 2
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11 KJIIACC
K DJIeKTPOHHbIE
0JIN4eCTBO YaCOB (mudpoBbIe)
No n/nt HaumeHnoBaHue pa3iesioB U TeM o0pa3oBaTejbHbIE
- NPOrpaMMblI Kourpoannrie IIpakTuyeckue |  pecypcbl
Beero abdoThI
padoThI P

Paznen 1. JIEKTPOAUHAMMUKA
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11 MaruauTHOE 110j1€. DNEeKTPOMarHuTHas 11
' UHIYKIHS

Bbu6morexa [JOK
https://m.edsoo.ru/7f41c97c

Utoro n o pazgeny

11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4eCKHe U JIEKTPOMarHuTHbIC 9 bubnuoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHu4ecKHe U SJIEKTPOMArHUTHBIE BOJIHBI 5 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
23 Onrika 10 https://m.edsoo.ru/7f41c97c
Hroro n o pasneny 24

Paszea 3. OCHOBBI CIIELIUAJIbHOM TEOPUY OTHOCUTEJBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUHU 4 1
' OTHOCUTEITHbHOCTH

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

Utoro n o pazpeny
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Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBON ONTUKH 6 iﬁig,:;ﬁ:gg};m 1c97c¢
4.2 Crpoenne atoma 4 iﬁi?j/(r);.eezzo%%/(?f4lc97c
4.3 ATOMHOE PO 5 iii?i/?iﬁio%ﬁf/{?f4lc97c
Utoro n o pasneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMMU U ACTP OPU3UKN

bu6mmoreka [IOK
5.1 DeMeHTHl aCTPOHOMUU U aCTPO(YU3UKH 7 https://m.edsoo.ru/7fA1c97¢
Hroro n o pazneny 7
Paznen 6. OBOBIIAIOUIIEE IOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobuiaiouee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBO Yyacon 3”;)KTPOHH”e
No Jata uudposbie
Kontpo e
u/n Tema ypoka B HTPOILHEL IIpakTuyeckne | HM3y4YeHUA o0pasoBarenLHbIe
cero . padoThbI pecypchbl
padoThI
®usnka — Hayka O IPHUPOJE. Bu6nuorexa [JOK
Hayunbie MeTOIBI  [O3HAHUS 1 https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEero Mupa
Ponb u mecto pusuku B popmupoBaHuU BuGnnorexa LIOK
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, 1 https://m.edso0.ru/ff0c33e6
B IIPAKTUYECKOU EATEIBHOCTH JIFOIEU
MexaHU4ecKoe JIBUKEHHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 Bubmiotexa LIOK
https://m.edsoo.ru/ff0c3508
nBwxenud. Ilepemenienue, CKOpPOCTb,
YCKOpEHHE
P . bubmorexa [JOK
aBHOMEPHOC TMIPAMOITMHCHHOC 1 https://m.edsoo.ru/ff0c3620
JIBYDKCHUE
PaBHOYCKOpEHHOE MPSAMOJIMHEHHOE bubmmoreka LIOK
yeKop P 1 https://m.edsoo.ru/ff0c372¢

NIBIDKEHHUE
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CBobonmHOe maneHwHe. VYckopenu e

bubmuorexa [JOK

6
¢BOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39c¢
7 KpuBonuneiinoe npuxenue. [[Brxenue bubnmoreka [JOK
MaTepUAIbHON TOUKHU MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpunumn otHOCHTENBHOCTH [ anmuies. bu6nunoreka [IOK
NuepumanbHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0c3be8
Ilepssiit 3akoH HproToHA
Macca  Tema. Cuma.  Ilpunmun Bu6morexa [JOK
9 CyNeprosuiuu cui. Bropoi 3akon https://m.edsoo.ru/ff0c3be8
HeroToHa 114 MaTepranbHOM TOUKA
Tpetunii 3akon HeroToHa 171 Bubmuotexa LIOK
10 P s https://m.edsoo.ru/ff0c3be8
MaTepHaIbHBIX TOUEK
3akoH BceMupHoro tsaroreHus. Cumna
bu6nunorexa [IOK
11 Tsokectu. [lepBas kocMudeckas _
https://m.edsoo.ru/ff0c3d00
CKOPOCTH
but6mmorexa [{IOK
Cuna octu. 3akoH ['yka. Bec
12 JEPYE YK https://m.edsoo.ru/ff0c3e18
Tela
Cuna tpenus. KoaddurmeHnt tpenus.
P b P Bu6nnorexa LIOK
13 Cwita conmpOTUBIICHHSI TIPU IBHKCHUH

TCJIa B XKUJKOCTH HUJIK I'a3€

https://m.edsoo.ru/ffOc3f76
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14

[TocTymarensHOE M BpalaTeaIbHOE
JBUXKEHHE aOCONIOTHO TBEPIOTO Tela.
MowmenT cuibl. [1neyo cunbl. YcnoBus
paBHOBeCHs TBEPIIOTO Tea

but6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

15

MMiynsC  MaTrepuaJbHOM  TOYKH,
CUCTEMBl  MaTEpUAIBHBIX  TOYEK.
HMmnynec cuibl. 3aKOH COXPAHEHUs
uMITysbca. PeakTuBHOE JBUKEHNE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MOIITHOCTE CUIIEL.

Kunernueckass 3Hepruss MaTepualbHOM
Touku. Teopema 00  W3MEHEHUH
KMHETHYECKOH SHEPIHH

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHManbHas SHEPruUs.

but6mmoreka [IOK

[lorenumaneHas  dHeprus

yIpyro 1eopMUpOBaHHON
NPY>KUHBI.

IToTenunanbpHas SHEpPTHUA TCJia BOIIM3HU
IMMOBCPXHOCTHU 3emim

https://m.edsoo.ru/ff0c461a

18

[ToreHnManbHBIE U HEMOTEHINAJIBHBIE
cuibl. CBs3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXAHUUYECKOM SHEPTUU CUCTEMBI TEII.
3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c478¢
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19

JlaGopaTopHas pabora
«HccnenoBanue cBs3u pabOTHI CHIIBI C
WU3MEHEHHUEM MEXaHUYECKOU YHEPTUN

TCJIa Ha NPpUMEPC PACTAKCHUA
PE3UHOBOI'O KTyTa»

20

KonTponbhas pabota 1o reme
«Kunemaruka. /[nnamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE»

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TTOJIOKCHHUS
MOJICKYISIPHOKUHETUYCCKOH  TCOPHH.
bpoynosckoe neuxenue. Auddysus

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUS U B3AaUMOJICHCTBUS
4yacTull BeecTsa. Mojenu cTpoeHust
ra3oB, )KMAKOCTEU U TBEPABIX TEI

23

Macca monekyin. KonnuecTBo BeniecTna.
ITocrosinHast ABorazapo

24

TenmoBoe paBHoBecue. Temmeparypa

u e€ uzmepenue. [lkana remmeparyp
Lenbcus

25

HNneanbubiii raz B MKT. OcHoBHOE
ypaBHenue MKT

but6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde
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AOcoitoTHas TeMIeparypa Kak Mepa
cpenHen KUHETUYECKOU
SHEPTHUH JBHKCHUS MOJICKYIL.

but6mmoreka [IOK

26 YpaBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akon JlaapTOoHA. I"a30BBIC 3aKOHBI
JlaGopaTtopHas pabora
28 «MccnenoBanne 3aBUCUMOCTH MEX] Y|
napamMeTpaMH COCTOSHUS Pa3peKEHHOTO
rasa»
M3omporieccsl B HACATBHOM ra3e U X bubmmorexa LIOK
29 pol A https://m.edsoo.ru/ff0c570¢
rpaduveckoe mpeacTaBICHHE
BHyTpeHnHsis sHeprus
TEPMOJUHAMHYECKON CHCTEMBI H Bu6morexa LIOK
30 croco0n! e€ m3meHeHus. KoandaecTBo https://m.eds00.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHsS SHEPTHs
OJIHOATOMHOTO UCAIbHOTO ra3za
but6mmorexa [IOK
31 Buasl Tenonepenaun https://m.edsoo.ru/ff0c5c36
VY nenpHas TETUIOEMKOCTD BEIIIECTBA. BuGmuorexa LIOK
32

KoauuecTtBo TCIIJIOTHI npu
TCILIOCpeaayce. AIIPIE[68.THLII>1 nponecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

I1epBbIil 3aKOH TEPMOJIMHAMUKHU U €TO

bubmuorexa [JOK

33
MIPUMEHEHHUE K U30IPOoIeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMOoCTh IPOIIECCOB B IPHPOJIC. Bu6mmorexa [OK
Bropoii 3aKOH TepMOIHHAMUKH https://m.edsoo.ru/ff0c6230
. . bubmuorexa [JOK
35 Hpwruun peiicrsus u K1 remiosoi https://m.edsoo.ru/ff0c600a
MaITuHbI
36 Huxn Kapuo u ero KII1/]
37 DKOJIOTUYECKUE MTPOOITIEMBI
TEIUIOIHEPTETHKU
. bubnnoreka IIOK
38 Obobmaiommit - ypox  «MonexyipHas https://m.edso00.ru/ff0c6938
¢usnka. OCHOBBI TEPMOTHHAMHUKI
KonTponbnas pabota no teme BuGmnorexa [TOK
39 «Momnekynspraas pu3uka. OCHOBBI https://m.edso0.ru/ff0c6a50
TEPMOIMHAMHKI
[TapoobpazoBaHue U KOHACHCAIIHS. Bu6imoreka L{OK
40 Vcrapenue u Kurenue https://m.edsoo.ru/ff0c63b6
A1 AOCOIOTHAS ¥ OTHOCUTEIbHAS bubmmorexa [IOK

BIIQXKHOCTh BO31yxa. HaceleHHbI ap

https://m.edsoo.ru/ff0c64d8
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Teépmoe Tteno. Kpucramnmueckue wu

1 aMmopdHbIe Teaa. AHM3OTPOIHUS CBONCTH Bub6mmoreka LIOK
KpucTauioB. KuaKkue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIC MaTEPHAIIbI
[TnaBneHue ¥ KpUCTALTU3AIIMS.

but6mmoreka [IOK

43 VY aenbHas TENJ0Ta IJIaBICHHS. https://m.edso0.ru/ffoc6708

CyO6numarus
bubnuorexa [JOK

44 VpaBHEHHE TEMIOBOro 6anaHca https://m.edsoo.ru/ff0c6820
OnekTpu3amusi  TeN.  DICKTPUYCCKHM 5t LOK

noIMoTeKa

45 3apsa. ABa BUaa JIEKTPUUYCCKUX

pan. /A P https://m.edsoo.ru/ff0c6bcc
3apsI0B
[TpoBoIHUKH, JIURJICKTPUKH U
46 H(I))J'I OBOJHUKH. 3aKOH coxp AHCHUS Bubmmorexa [IOK
YHpOBOZ ) p https://m.edsoo.ru/ff0c6bcc
IIEKTPUIECKOTO 3apsiia
B3aumoneiictue 3apsJIoB. 3akoH|
47 Kynona. To4yeuHbI 2IeKTpUYECKUI Bubmaorexa ITOK
https://m.edsoo.ru/ff0c6ced
3apsi
Hanpspk€HHOCTD JIEKTPUIECKOTO TIOJIS.
48 [TpuHIMI CyTTepIO3UITNH bubmuoreka [IOK

ANEKTPUUECKHUX TTonen. JInauum
HaIPsHKEHHOCTH

https://m.edsoo.ru/ffOc6df2
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PaboTa cuit 2JIeKTpOoCTaTHYECKOTO MO,
Ilorenuuain. Paznocts

bubmuorexa [JOK

49 https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[IpoBogHMKKM W JOUDJICKTPUKH B Bu6motexa IJOK
20 SJICKTPOCTATHYCCKOM IIOJIC. https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAeMOCTh
bubnuorexa [JOK
51 OnekrpoémkocTh. KonaeHncatop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO Bu6morexa [[OK
52 KOHJIEHCATopa. DHEPrus 3apssKeHHOTIO https://m.edsoo.ru/ffoc72c0
KOHJIEHCATOpa
JIaGoparopHas pabota
53 "U3mepenne
IIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIMIT NENCTBUS U IPUMEHEHNE

KOHACHCATOPOB, KOITMPOBAJIIBHOT'O

amnmapara, CTPYWHOTro  IIpHHTEpA.
DnexTpocTaTH4ecKasl 3allnTa.

3a3eMyIeHHE IEKTPOIIPHOOpPOB
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55

DJIEKTPUYECKUH  TOK, YCJIOBHUS  €rQ
cyuiectBoBaHus. [[0CTOAHHBIN TOK.

Cuna Toka. Hampsixenue.

ConpoTuBieHue. 3akoH Oma i

ydacTKa I

56

[TocnenoBarenbHoOE, napaiesbHOE,
CMEIIAaHHOE COCIIMHEHUE IPOBOJTHUKOB
JlaGopatopnast ~ pabora  «M3ydeHud
CMEIIAHHOTO COSIMHCHHUSI PE3UCTOPOBY

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTta 1 MOITHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa -Jlenua

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa Ji1s1 TOJTHOM (3aMKHYTOH)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne J/1C nuctouyHuka ToKa U €ro
BHYTPEHHEI0 CONPOTUBIICHUS

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh

60

DJIEKTPUUYECKHI TOK B BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX MTYYKOB
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[TonmynpoBOIHUKH, MX COOCTBEHHAsl WU

61 npUMecHas MpoOBOAUMOCTb. (CBOHCTBA Bubanorexa LIOK
P—n-Tiepexoma. TIONyIpPOBOIHAKORbE https://m.edsoo.ru/ff0c84ae
puOopbI
DJIEKTPUYECKUH TOK B pacTBOpax H
paciuiaBax 3J€KTPOJIUTOB. BuGanorexa LIOK

62 DIEKTPONIUTHIECKAS JIUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3

DIIEKTPUYECKUI TOK B
razax,

63 C . bu6nunoreka [IOK

aMOCTOSITENIbHBII yj _
HECAMOCTOSITEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ag
IInazma
DnekTpuueckue Npubopsl U YCTPOHCTBA
bubnmnoreka [JOK

64 U UX MPaKTHYECKOe NPUMEHEHHE. https://m.e dljoo (u/Ff0c86fd
[IpaBuiia TEXHUKH OE30TIACHOCTH T '
O06o0marmuii ypok bubmuoreka [JOK

65 B p— https://m.edsoo.ru/ffOc88be
KonTponbhas pabota 1o reme

66 «dnexTpocTatrka. [1ocTOSHHBIH bubmorexa [IOK

3JIEKTPUYECKUN TOK. TOKM B pa3ImyHbIX
cpenax»

https://m.edsoo.ru/ffOc8a8al
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Pesepsubiii ypok. KonTponbHast pabota

bubmuorexa [JOK

67 1 https://m.edsoo.ru/ffOc8c56
1o TeMe "DeKTpouHaMuKa"
bubmuorexa [JOK
P i . 06006 7
68 C3CPBHBIL YpOK ODIHAIOTIIH YPOK 1 https://m.edsoo.ru/ff0c8f6¢
o TeMam 10 kitacca
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68 3 3
11 KJIACC
DJIeKTPOHHbIE
KosmuecTBo yacoB
N Nara uugposbie
- Tema ypoka KoHTpoJIbHbIe o0pa3oBaTte/ibHbIE
U3yYeHUs
n/n Beero ;Eg::ii‘:qec}me y pecypesl
padoThI
[TocTosTHHBIE MarHUTHI U UX
1 B3auMoJieicTBre. MarHuTHOE 1oJIe. 1 bubnuotexa [JOK
BekTop MarHuTHOM HHAYKIMH. JIMHIK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIUH
MarnuTHO€ 10Ji€ TPOBOJIHUKA C TOKOM.
5 Ombit Spcrena. L bubmuorexa [JOK

BzaumopeiicTBue npoOBOAHUKOB C
TOKOM

https://m.edsoo.ru/ff0c98fe
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JlabopaTtopnast pabora «3yuenue
MAarauMTHOIO ITOJIA KaTyHIKU C TOKOM»

but6mmoreka [IOK
https://m.edsoo.ru/ffOc98fe

JleficTBue  MarHMTHOrO  MOJS  HE
IIPOBOAHMK ¢ TOKOM. Cuiia Amriepa.

JlaboparopHas pabota «VccnenoBanue
JNEHCTBUS TIOCTOSIHHOTO MarHUTa Ha
pPaMKy C TOKOM»

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

JleiicTBUE ~ MarHMTHOrO  IOJsSL  HA
JBIKYIIYIOCS 3apSKECHHYIO YACTHILY.

Cuna Jlopenna. Pabota cuibl

Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

OnexrTpoMarHuTHast uHAyKLus. [ToTok
BEKTOpPAa MarHUTHOM MHIyKIuu. D/1C

WHIYKIIMA. 3aKOH DJIEKTPOMarHUTHOMN
unaykuuu Papanes

JlaGopatopHas pabota
«Hccnenosanune SIBJICHUS
ANEKTPOMArHUTHON WHIYKIIUN

bu6nunorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SBIEHUE
camouHaykiuu. IJ1C caMOMHIyKINH.

bu6nunorexa [JOK
https://m.edsoo.ru/ff0ca60d
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:‘)HepFI/IH MArduMTHOTO I10JIS KaTYHIKH C
TOKOM. 9JI€KTpOMaFHI/ITHOC I0JIE

TexHuueckue  yCcTpoMCTBA U HX
IIPUMEHEHHE: IIOCTOSHHBIE MAarHUTBHI,
JJIEKTPOMAarHuThl, JIEKTPOJBUIaTEIIb,
YCKOPUTENIA 3JIEMEHTapHbIX YAaCTHII,
WHIYKIMOHHAs I1eYb

10

Oo6o0maromuit YpOK
«MaraurtHoe

I10JIC. 9HeKTp0MaFHI/ITHaﬂ HHAYKIUS)

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabota 1o
TEeME

«Mar»uuTHoe I10JI€E.

3H€KTpOMaFHI/ITHa$[ UHAYKOHA»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKIE KOeOaHus.

["apmonnueckue KoneOaHusl.
YpaBHEHHE TAPMOHUUYECKUX
KOJIcOaHUIA.

[IpeBparnienue suepruu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paborta «MccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJTBIX
KoJIeOaHu# rpy3a Ha HUTH OT JTTHHBI
HUTHU U MAcChl Tpy3a»
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14

Koneb6arenbupiii koHTYp. CBOOOIHBIE
JJICKTPOMArHuTHbIE  KOJICOaHWS B
UJCabHOM KOJICOATEIIbHOM KOHTYpE.
AHanorus MEXIy MEXaHWYeCKHUMH |
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0ch82(

15

®opmyna TomcoHa. 3akoH COXpaHEHUs
SHEPrUU B UI€aJIbHOM KOJIe0aTeIbHOM
KOHTYpE

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue 0
3aTyXaloMIMX KOJICOAHMSIX.
BI)IHY)KIIGHHBIC MEXaHHUYCCKUEC
kosneOaHus. Pesonanc. BeiHyx1eHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblil Tok. CHHYCOUAANBHBIN
MIEPEMEHHBIN TOK. MOITHOCTh
NIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOLIEE 3HAUEHHUE CUIIBI TOKA U
HaIpsHKEHUs

bubmmoreka [{IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussozactso,
neperaya notrpedaeHue

3J1€KTpH‘-ICCKOfI SHEPTHUn

19

VYerpoiicTBo u NIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324
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reHepaTopa nepeMeHHOro TOKa, TUHUI
3JeKTponepeaad

20

DKOJIOTHYECKHUE PUCKH IIPU
IMPOU3BOACTBE JJICKTPOSIHEPTHUH.

Kynberypa ucnons3oBanus

AJIEKTPOIHEPIUU B NOBCEHEBHOM
KU3HU

21

MexaHHUeCKUEe  BOJIHBI,  YCJIOBUS
pacnpoctpanenus. Ilepuon. CKoOpoCTE
pactpocTpaHeHUsT ¥ JUIMHA BOJIHBL
[TomiepevHbIe U TPOIOIBHBIC BOJHBI

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH|

3ByKa. Bricora ToHa. TemOp 3Byka

bubmmoreka [{IOK
https://m.edsoo.ru/ffOccc0d

23

DNIEKTPOMarHUTHbIE BOJIHBI, UX
cBoiicTBa 1 ckopocTk. [Ikama
SJICKTPOMArHuTHBIX BOJIH

bubmmoreka [IOK
https://m.edsoo.ru/ffOccfeQ

24

HpI/IHI_II/Il'IBI paanuoCBiA3N U
TeaeBuaeHus. Pa3Butue CpCACTB CBA3U.

Pannosokamnus

25

Kontponbnas pabora «Konebanus u
BOJIHBI»

but6mmorekxa [{IOK
https://m.edsoo.ru/ff0cc6f8
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[IpsamonuHeiiHOE ~ pacnpocTpaHEHUE
CBETa B OJIHOPOJHOM CpeeE.

but6mmoreka [IOK

26 :
ToYCUHBIH HCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue CBeTa. 3aKOoHBI Bu6morexa IJOK
21 oTpaxeHns  ceera.  Iloctpoerue https://m.edsoo.ru/ff0cd4eq
M300paXeHHI B IJIOCKOM 3€pKajie
IIpenomnenue CBeTA. [Tonnog
BHYTpeHHee oTpaxkeHue. [IpenensHelii BuGmmotexa LIOK
28
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKE€HUs
29
JlabopaTtopHas padota «13mepenHue) bubnuotexa [JOK
https://m.edsoo.ru/ff0cd674
MOKa3aTessl MPEJIOMIICHHUS CTEKIIa
JIunzsl. [locTpoenue u3obpaxeHuil B
nuH3e. DopMysia TOHKOH JTMH3BI but6morexa IIOK
30 ' ' https://m.edsoo.ru/ffOcdd1e
YBenuyeHue JuH3bI
JlaGopatopHas pabota
31 «HccnenoBanre cBOMCTB M300pakeHUN

B JIUH3ax»
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Hucnepcusi cBera. CioXXHBIM COCTaB
oemoro cmera. ller. JlaGoparopHas

32
pabora «Habmogenue  aucnepcu
CBETa»
bubmuorexa [JOK
Nnarepdepennusa ceera. Judpaknus
33 pep A (b{) https://m.edsoo.ru/ff0ced22
ceta. [luppakuuonHas peméTka
ITonnepeyHOCTH CBETOBBIX BOJIH. bubnnorexa IIOK
34 https://m.edsoo.ru/ffocf02e
[Tonspuzanus cBera
35 OnTryeckue MpuOOPHI U YCTPOICTBA U
YCIOBUS MX O€30MaCHOTO MPUMEHEHUS
['pannist MPUMEHUMOCTHU
26 Kjaccu4ueckoi Mmexanuku. IlocTynarsl Bu6mnuorexa [JOK
CIIELIMAIBHON TEOPUU OTHOCHUTEIBHOCTH https://m.edsoo.ru/ffOcf862
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. Bu6mmorexa [IOK
37 3ameyieHre BpeMEHH B COKpAIleHNE https://m.eds00.ru/ffocfas?
JUTHHBI
DHeprusi U MUMIYJIbC PEISITUBUCTCKOU Eub OK
N OTeKa
38 gacTunbl. CBS3b Macchl ¢ JHEprued u nommotexa L
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
39

Kontponbras pabora «OnTuka.

but6mmoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
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OcHOBBI clieMaIbHON TEOPUU

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEIILHOCTH»
40 ®otonbl. Popmyna [lnanka. DHeprus u bubnmoreka [JOK
UMIYIbC GOTOHA https://m.edsoo.ru/ffOcfelf
OTKpBITHE U UCCIIEIOBAHHE
a1 dorordpdekra. OnwiTer A. T bubnmnoreka [JOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEHUE
42 Ditnmreitna 1 porodddekra. Bubmorexa [IOK
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» ¢porosrddexra
JaBnenne cBeta. OMBITHI 1:[ H. Bu6nnorexa LIOK
43 JlebeneBa. Xumuueckoe IeNCTBUE https://m.eds00.ru/ff0d04a6
cBeTa
Texnunueckue YCTpOMCTBA U
MPaKTUYECKOE MIpUMEHEHUE:
44
¢boTo371eMeHT, (HOTOAATUHK,
CoJIHEUHas OaTapesi, CBETOINO/
Pemenue 3agau mo teme «JIEMEHTHI Brbmrorexa LIOK
45 . https://m.edsoo.ru/ff0d0302
KBAHTOBOM ONTHUKMN
Mopenb aroma Tomcona. OnbIThI
46 but6mmorexa [{IOK

Pesepdopna o paccestHUIO 0-4acTHII.

https://m.edsoo.ru/ff0d0914
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HnaHeTapHa;I MOACJIb aTOMa

Bbu6mmorexa [JOK
47 IToctynatel bopa
TYHaTh! HOp https://m.edsoo.ru/ff0d0af3
N3nydyenue u noryomnieHue (OTOHOB IPH
48 e z;o € aromMma ¢ O H(clzro OBIPiISI buommorexa TOK
pexol . A yp https://m.edsoo.ru/ffOdOafg
SHEPTUH Ha Apyroi. Buasl ciekTpoB
49 BonnoBsie cBoMcTBa yacTuil. BoJHbBI bubnnorexa [JOK
ne  bpoins. https://m.edsoo.ru/ff0d0ca8
KopryckynsipHOBOJTHOBOM JTyanu3m.
CroHTaHHOE | BBIHYXKIEHHOE
U3ITy4yeHue
OTKpbITHE PATUOAKTUBHOCTH. OTBITH)
50 Pesepdopra mo onpeneneHuo cocrang Bubnrorexa LIOK
P®OpA pea https://m.edso0.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYUYECHHS
CaoiicTBa  anb(a-, Oera-,
51 raMmman3inydeHus. BrousHue
PaIMOAKTUBHOCTH HA KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnel. Ansda-pacma.
o fa-p Bu6nnotexa LIOK

DJIEKTPOHHBIN ~ H
TTO3UTPOHHBIN

https://m.edsoo.ru/ff0d1162

Oerapacman. ['aMma-u3nyueHue
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53

DOHeprusi CBS3W HYKJIOHOB B sJIpe.
S nepHblie peakuuu. S nepHbii
peaktop. IIpoOnembl, MepCHEeKTUBHI,
3KOJIOTUYECKHE ACTIEKTHI A1€PHOI

SHEPTeTUKHU

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

54

OnemeHTapHble YacTULbl. OTKpPBITHE
no3utpoHa. Meto sl HaOIIOIeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHL.
Kpyrusiii cron «PyHaameHTanbHbIe
B3auMoencTeusa. EnMHCTBO
(Gu3NYECKON KapTUHBI MUpa

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

55

Bupn 38€3aH0T0 HEOa. Co3BE3AMS, SIPKUE
3BE3MIBI, INIAHETHI, HMX  BUIMMO€
nBroxenne. ColIHeUHas cucreMa

56

Counnne. ConHevHasi akTUBHOCTb.
HcTtounuk sHeprun ComHIa U 3BE3]1

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocCJIeI0OBaTeIbHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMEHHBIE
MIPEICTABJICHHS O TIPOUCXOXKICHUH 1
sBommonuu ConHIA U 3BE3]1



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Mineunsiii [1yte — Hama ["anaktuka.

ITonoxxenue u nsmwxkenne CoiHIA B

58
I"anakTtuke. ['anaktuku. YépHble
JBIPBI B SIJpax TajJakTUK
Bcenennas. Pa3beranue ranakTuk.
Teopus bonbmoro B3psiBa.
59
PenukToBoe nznyueHue.
MeraranakTuka
60
Hepemennsie mpo0aemMbl aCTPOHOMUH
61 Kontponbnas padota «IJIEMEHTBH]
ACTPOHOMHUU U aCTPOPUIUKI
Ob6o6maromuit ypox. Ponp ¢usuku u
aACTPOHOMHHU B YKOHOMHYECKOI,
62 TEXHOJIOTHYECKOM,  COIUAIbHON M|
ATUYECKON  cdepax  ACSATEIHHOCTU
yeJioBeKa
O6oOmatomuii ypok. Pomp m mecto
63 (GU3NKK U aCTPOHOMHUHU B COBPEMEHHOY
Hay4YHOU KapTHHE MHpa
64

Ob6o6maromuit ypok. Ponb




dusnyeckoil Teopur B GOPMUPOBAHUY
MIPEACTABICHUHN O (PU3NYECKON KapTHHE
Mupa

O000marommii ypok. MecTto
(bu3HYECKOI KapTUHBI MUPA B O0IIEM
PAY COBPEMEHHBIX

65 1
€CTECTBEHHOHAYYHBIX IPeICTaBICHUH
0 IIPUPOJE
66 PesepBHblii ypok. MarauTtHoe mole. 1
DNEKTPOMAarHuTHAsI NHIYKIHS
PesepBHblii ypok. OnTrka. OCHOBBI
67 CHEUAJIIBHON Teopun 1
OTHOCUTEJIBHOCTH
Pesepnbiit ypok. KBantoBas ¢pusuka. Bu6morexa LIOK
68 DJIeMEHTBI aCTPOHOMHH 1 1 https://m.edsoo.ru/ff0d1784
acTpou3uKH
OBIIEE KOJIMYECTBO YACOB I10
68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YHEHUKA

. ®dwusuka, 10 xknacce/ KacessaoB B.A., OO011ecTBO ¢ OrpaHHueHHOMN

oTBeTCTBEHHOCTHIO «[IPODAY; AxiimonepHoe o61iecTBo «M3maTeascTBo

«IIpocsemienue»

. ®dusuka, 11 knace/ Kacesaros B.A., O6111ecTBO ¢ OrpaHHYeHHOM

O0TBETCTBEHHOCTHIO «JJPODAY»; AkimonepHoe obmiecTBo «M3narenscTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

[Iporpamma kypca dusuku nis 10—11 knmaccos. ba3zoBeiit ypoens (aBTop B.

A. KacbsHOB)

YMK «®uzuka. 10 kinacc. ba3oBbliif ypoBeHb)»



1. ®usuka. 10 knacc. ba3oBeiil ypoBeHb. YUEOHHK C 3IEKTPOHHBIM

npuioxkenueM (aBTop B. A. KacesHOB).
2. ®usuka. 10 kinacc. ba3zoBsiii ypoBeHs. Metoanueckoe nocodue (aBTop B. A.

KacpsHOB).

3. ®usuka. 10—11 knaccel. bazoBelii ypoBeHb. TeTpanb s J1abOpaTOPHBIX

pabot (aBTophl B. A. KacesroB, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccel. ba3oBeiil ypoBeHnb. KommiekT TeTpanen nis
KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)

5. ®uzuka. 10 knace. unakTudyeckue KapTouku-3aaanus (aBTopel M. A.

VYmakos, K. M. Yiakos).

YMK «®uzuka. 11 kinacc. ba3oBbliif ypoBeHb»

1. ®usuka. 11 knacc. ba3oBbliil ypoBeHb. YUEOHUK C AIEKTPOHHBIM

npuioxxenneM (aBrop B. A. KacbsiHOB).

2. ®usmka. 11 knacc. ba3oBsiit ypoBeHs. Metoauueckoe mocooue (aBTop B. A.

KacpsHoB).



3. ®uzuka. 10—11 kmaccel. ba3oBeiit ypoBenb. Terpaab s 1abopaTOpHBIX
pab6ort (aBToph! B. A. KacesroB, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. ba3zoBelil ypoBeHb. KoMILIEKT TeTpaaeit s

KOHTpOJIBHBIX padoT (aBTOphl B. A. KacksHos, . B. Urpsios).

5. ®usuka. 11 knace. [unaktudyeckue KapTouku-3aaanus (aBTopel M. A.

VYmakos, K. M. Yiiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
1 http://nsportal.ru - cornanbHas ceTh pabOTHUKOB 0Opa30BaHHMS.
2 http://markx.narod.ru/pic/ - ¢usuka B mxose.

3 http://festival.1september.ru/articles/ - ¢hecTuBamb MegaroruyecKux uaeh

«OTKpPBITBIN YPOK».

4 http://www.fizika.ru/ - caitt qyis yuureneit GU3MKKM U UX YYCHHKOB.
5 http://lwww.physics.ru/ - matepuabl o Gpu3uKe.
6 www . ege .edu.ru - uadopmaronHbii moprtai EI'D.

7 http :// school - collection . edu . ru / - eaunas komtekuus [{OPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

