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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeJHEro oOIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXKEHUH W TpeOOBaHWM K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpaszoBaTenbHOM Mporpammbl, mpeactaBieHHbix B DPI'OC COO, a Takxke ¢ y4éToM
dbenepasibHOM pabouyeil MmporpaMMbl BOCHHUTAHHUS M KOHIICMIIMM TPENOJaBaHUsl y4yeOHOro
npeamera «®Puszuka» B oOpaszoBaTeNbHBIX opraHusamnusx Poccuiickoit  ®deneparuu,
peanu3yoUMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConepxaHue mporpaMMmbl MO (PU3MKE HAIMpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTUHBI MUpa oOy4daronmxcs 10—11 kimaccoB npu o0yueHuu ux ¢usznKe Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEITENLHOCTHOTO mnoaxoda. Ilporpamma 1o ¢usuke
cootBercTBYeT TpeboBaHusiM ®PI'OC COO Kk IUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U
METaIpeIMETHBIM PE3yJIbTaTaM OO0yuYeHHs, a TakXKe YUUTHIBA€T HEOOXOJMMOCTb pean3aluu
MEXIPEIMETHBIX CBSI3eM (PU3MKHU C €CTECTBEHHO-HAyYHBIMH Y4€OHBIMU TpeaMmeTamu. B Hel
OTIPEENSAIOTCS OCHOBHBIC 1IEIM U3yUeHUs (PU3UKH HAa YPOBHE CPEIHEro OOIIero 00pa3oBaHus,
IUTAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (U3UMKHU: JIMYHOCTHBIE, MeETaIlpeIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IJJTAHUPYEMBIE PE3YJIbTaThl OCBOCHHUSA Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YJbTAThI MO TrojlaM 00y4YeHUS;

e cojiepaHue yueOHoro npeamera « Pu3rkay 1o rojgamM oOy4eHHs.

du3nka Kak Hayka 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAsl B KAUECTBE YU4EOHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAHHI 00 OKpY’KaroIeM MHpE.
[konbHBI Kypc (GU3UKA — CHUCTEMOOOpA3YIOIIUWA Il €CTeCTBEHHO-HAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJIbKY (DU3WYECKHE 3aKOHBI JIEKaT B OCHOBE TPOIECCOB U SIBIICHU,
M3y4aeMbIX XUMHEH, Onosoruei, ¢puznueckoii reorpadueit u actponomueit. Mcnonas3oBanue u
aKTUBHOE MPUMEHEHHUE (PU3NUYECKUX 3HAHUHN OMpENEIIeT XapakTep U pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTHI B cdepe HSHEepPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHS HOBBIX
MaTepHasioB ¢ 33JJaHHBIMH CBOWCTBaMH U Apyrux. M3ydenune Qpuanku BHOCUT OCHOBHOM BKJIA]]
B (OpMUpPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydaromuxcs, B (HOpMHpPOBaHUE
YMEHUN TPUMEHSATh HAy4YHBIA METOJl TO3HAHWSA TMPU BBIMOJHEHUHM UMH Y4EOHBIX
HCCJIEIOBAaHUM.

B ocHOBY kypca pusuku i ypoBHSI CpeHETr0 00111ero 00pa3oBaHus MOJIOKEH Pl UJIEH,
KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHLIMIIBI €70 HOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuaj U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOM, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuani Kypca PU3uKu oObeAMHEH BOKPYT
¢busnueckux Teopuid. Bemymmum B Kypce sBiusercs (GOpPMHUpPOBAHHME TIPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U MOJIE.

Hoesa eymanumapuzayuu. EE peanuzarus mpeamnogaraeT UCriojab30BaHUE TyMaHUTAPHOTO
MoTeHIaNa PU3NYECKON HAyKH, OCMBICTICHUE CBSA3U Pa3BUTHA (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoesa npuknaonou nanpasnennocmu. Kypc GU3NKKM mpenoyiaraeT 3HAKOMCTBO €
HIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN HM3YYEHHBIX TEOpUU U
3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEIACHUS DSJIEMEHTOB COJICPIKAHMS,
MOCBSAMIEHHBIX IKOJOTUYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKXKe 00CYX ICHUS MPoOIeM parmoOHAIBHOTO IPUPOIO0TIOIH30BAHNUS
Y DKOJIOTUYECKON O€30MacHOCTH.

CtepXHEBBIMU DJIEMEHTaMH Kypca (M3HKKH HAa YPOBHE CPEIHEr0 OOIIEero oOpa3oBaHUs
ABJISIIOTCSL  u3nueckre teopur (hOpMHpPOBAHWE TPEICTABICHUNW O CTPYKTYpe MOCTPOSHUS
¢bu3ndeckor Teopuu, poiau (GyHIAMEHTAIBHBIX 3aKOHOB M TPUHIUIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJE, TPAHUIAX NMPUMEHUMOCTH TEOPHUM, JJIsI ONMUCAHUSI €CTECTBEHHO-
Hay4HBIX SIBJICHUN U IPOLIECCOB).

CucTeMHO-IesITeTPHOCTHBIN MOX0] B Kypce (DU3UKH peaTn3yeTcs MPeke BCEro 3a CUET
OpraHU3alUU AKCIIEPUMEHTATBLHOU JACATENBHOCTH o0ydarommxcs. J{ms 6a30Boro ypoBHs Kypca
(UBUKHA — 9TO HCMOJIH30BAHUE CHUCTEMBbI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1abopaToOpHBIX pabOT, KOTOphIE B Tporpamme Mo (usuke oOBEAMHEHBI B OOIIMI CIHUCOK
VYEHHUYECKUX MPAKTHUYECKUX padoT. Brinenenne B ykazaHHOM TEpedHe JTaOOpaTOPHBIX padoT,



IPOBOJUMBIX JJISI KOHTPOJII U OLIEHKH, OCYILECTBIISCTCS YYaCTHHUKaMU OOpa30BaTEIbHOTO
npolecca UCXo/sl U3 0COOCHHOCTEH MJIaHUPOBAHMS U OCHaIlleHUs KabuHeTra pusuku. [Ipu s3Trom
oOecrieuynBaeTcsl OBJIaJieHHE OOYYArONIMMUCS YMEHMUSIMU IMPOBOJUTH KOCBEHHbBIE M3MEPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TOCTAHOBKY OIIBITOB MO MPOBEPKE
NPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIeNsIeTCsl PEIICHUI0 pacYETHBIX U KayeCTBEHHbIX 3aaa4. [Ipu stom
JUISE pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOU
MOJIEJIbIO, TTO3BOJISIIONINE MPUMEHSATh M3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszena Kypca, TaKk U MHTETpUpYs 3HAHMS U3 pa3HbIX pasnesnoB. J[Ji1 KadyecTBEHHBIX 3ajad
OPUOPUTETOM SIBISIIOTCS 3aJaHUs HAa OOBSCHEHUE TMPOTEKaHUS (PUINYECKUX SIBICHUN U
IIPOLIECCOB B OKPY’KAIOIICH *KU3HM, TpeOyroniue BbiOopa (GU3NMUECKOW MOJETH ISl CUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpedoBaHuamu DPI'OC COO k MaTepHAbHO-TEXHUYECKOMY
oOecrieueHn0 y4yeOHOro mporecca 0a3oBbId YpOBeHb Kypca (DU3MKH HAa YPOBHE CPEIHETrO
oO1ero o0pa3oBaHus J0HKEH U3YydaThCsl B YCIOBUAX MPEIMETHOTO KaOuHeTa (GU3MKU WA B
YCIIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IIuKJa. B kabunere
(GbU3MKM  JTOHKHO OBITH HEOO0XoauMoe JabopatopHoe 0OOpyJOBaHUE ISl  BBIMOJHEHHS
YKa3aHHBIX B MpOrpaMMme Mo GU3HKe YUYCHHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAILIMOHHOE
obopyoBaHue.

JleMoHCTpallMoHHOE 000py/nOBaHHE (DOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMAJIbHON JIOCTaTOYHOCTH M 00ECIIEUMBACT MOCTAHOBKY MEPEUUCIECHHBIX B IIPOrpamMMe 10
(GU3UKe KIIOYEBBIX JEMOHCTpAlUi I MCCIEAOBAHUS H3y4YaeMbIX SIBIIEHUW U TIPOIECCOB,
AMITUPUYECKUX U PYHIAMEHTAJIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHUH.

JlabopaTopHoe o0OopyaoBaHUE ISl YUEHHUYECKUX MPaKTUYECKUX padboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMILUIEKTOB M OOECHEYMBAETCS B pacy€Te OJHOrO KOMIUIEKTa Ha JABYX
oOyuvarornuxcs. TemaTHyeckue KOMIUIEKTHI J1a0OpaToOpHOro 0OOPYIOBaHUS JODKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCITOJIb30BAaHWU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJIIMHU U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCS:

e hopMuUpOBaHHE HHTEpECa M CTPEMJICHUS OOYYaIOIUXCA K HAyYHOMY H3YYCHHIO

IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTABICHUI O HAy4yHOM MeETOAEC TMO3HaHus U  (GOpPMHUpPOBAHUE
UCCJIeI0BATEILCKOIO OTHOIICHUS K OKPY/KAIOUTUM SIBIICHUSM;

e (hopMuUpOBaHKE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa M3y4YECHHS OCHOB CTPOCHUS
MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (hopMUpPOBaHHE YMEHUM OOBSICHSTH SBJIICHUS C MCIOJb30BaHHEM (DU3HUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (hopMuUpOBaHHE TPEJCTABICHUNA O POJU (DU3UKH I PA3BUTHS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHUH.

JlocTikeHre STUX Ielield 00ecreYrBaeTCsl PEIICHUEM CIEAYIONIMX 3a7ad B MPOIEcce

M3y4eHHs Kypca (PU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHUs:

e IPUOOPETEHUE CHUCTEMBbl 3HAHUU 00 OOHMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHUSIX, BKIIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3HUKY U PJIEMEHTHI aCTPOPUBHKHY;

e hOpMUpOBaHHE YMEHHN TPUMEHSATh TEOPETUYECKHE 3HAHUS I OOBICHEHUS
¢u3nuecKuX SBJICHUN B MPUPOAEC U A TPUHATHS TPAKTUYECKUX PEHICHUH B
IIOBCEIHEBHOM KM3HU;

e OCBOCHHE CMOCOOOB pEIIeHUs] PAa3TMYHbIX 3aJad C SBHO 3aJaHHON (U3MUECKOU
MOJICNIbIO, 3aJiad, TMOJPa3yMEBAIOIINX CaMOCTOSITEIBHOE CO37aHue (Pu3nYecKoi
MOJICIIH, aJICKBATHON YCIIOBHUSM 3a/1a4H;

e MOHUMaHUE (PU3NYECKUX OCHOB WM TPHUHIIUIOB JCHCTBUS TEXHUYECKHX YCTPOWUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOITYIO CPEY;

¢ OBJIQJICHHE METOJIaMH CAMOCTOSITEJILHOTO TUTAHUPOBAHUS W TPOBEICHUS (PU3HUECKHUX
OKCIIEPUMEHTOB, aHaliM3a W  HWHTepOpeTranuu  WHPOPMAIHMH,  ONPEIACICHHUS
JIOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JAHHUE YCJIOBUM ISl PA3BUTHA YMEHHUH IMPOEKTHO-HCCIEN0BATENBCKON, TBOPUYECKOU
NeSTETHLHOCTH.



Ha usyuenne ¢usuku (6a30BbIi ypOBEHb) HA YpPOBHE CPEIHETO OOIIEro oOpa3zoBaHMs
otBoauTcst 136 wacoB: B 10 kitacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacos (2
gyaca B HEJICIIIO0).

[Ipensiaraemelil B mporpamMme 1o (u3nKe nepevyeHb Jad0paTOPHBIX U MPAKTUYECKUX PaboT
ABJISIETCSI PEKOMEHJIOBAHHBIM, YYHTENb JENAaeT BbIOOp MpOBeAeHUs JTa00paTOpPHBIX padOT U
OTBITOB C YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.

COJEPKAHHUE OBYUYUEHUA
10 KJIACC
Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O O3HAHUSA
®duszuka — Hayka O npupojie. HayuHble METOIbl MO3HAHUS OKpyXkaruiero mupa. Posib
AKCIIEPUMEHTA U TEOPUH B MPOIECCEe MO3HAHUS MPUPOIABL. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue GU3MYECKUX SBJICHUN U mpoiieccoB. HayuHble runote3sl. Ousndeckue
3aKOHBI M TeOpUH. ["paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [I[pHHIIMI COOTBETCTBUS.
Pone m mecro ¢u3umku B (OpMHUPOBAaHUM COBPEMEHHOW HAay4YHOW KapTHHBI MHUpa, B
MPAKTUYECKOMN AEATCIIbHOCTH JIIOACH.
Jlemoncmpayuu
AHaJIOTOBBIC U ITU(POBBIE U3MEPHUTEIBHBIC MPUOOPHI, KOMIBIOTEPHBIC TATUNKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYEeCcKoro ABwkeHus. Cucrema
otrcuéta. TpaekTopus.

[lepemernienue, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTEepUAIbHOM TOYKH, UX MPOEKIUU HAa OCU CUCTEMBbI KoopauHaT. CloKeHUE NepeMEICHUN 1
CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKeHue. ['paduku 3aBucHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEILEHUS] MATEPUATBLHON TOUKU OT BPEMEHHU.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOHOTO MaJICHUS.

KpuBonuneitHoe nBuxkeHue. JIBUKEHHE MAaTEpUAIBHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM TI0 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOpPOCTb, JIMHEMHas CKOpocTh. llepumon wu
yacToTa obparieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIOMETp, JBUXKECHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpE/Iavu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTFOCTPAIUS KHHEMATUUYECKUX XaAPAKTEPUCTUK IBUKEHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIHB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne ycKopeHHs: CBOOOHOTO MaACHUS.

HanpasneHnue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydenne HepaBHOMEPHOIO JIBH>KEHUS € LEIIBIO OMPEIEIEHUS] MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOIIEHUS ~ MEXIYy  MOYTSIMH,  OPOWJEHHBIMH  TEJIOM  3a
MOCJIEAOBATEIbHBIE PAaBHbIE IMPOMEKYTKHM BPEMEHH NPU PABHOYCKOPEHHOM [IBHOKEHUU C
Ha4aJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOMN KUIKOCTH.

N3yuenune aBMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Tpuanun otHocuTensHOCTH ['anmunes. [lepBeiit 3akon HeroToHa. UHEpUIMAIBHBIE CUCTEMBI
OTCUETa.

Macca tena. Cwuna. Ilpunuun cynepno3unuu cwi. Btopoit 3akon HbroToHa miis
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsokectu. [lepBast kocMHuuecKkasi CKOPOCTb.

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

Tpenne. Bunsl Tpenusi (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIBKEeHUS U cuia TpeHus nokos. Koaddurument tperns. Cuna conpoTUBICHUS
[IpU JBUKEHHUU TeJa B )KUAKOCTHU WJIU Ta3e.

[TocTynmarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO TEa.



MOMEHT cHJIbl OTHOCUTEIBRHO oOcHu BpaumieHus. I[liedo cunbl. YCIOBHS paBHOBECHS
TBEPJIOTO TEJIA.

TexHuueckre YCTpPOWCTBA M MPAKTHYECKOE MPUMEHEHUE: TMOJIIWIMHUKH, IBUXKCHUE
HUCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBIIeHUE UHEPIIUHU.

CpaBHeHHE MacC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CioxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehopMaIliu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUM.

CpaBHeHUE CHII TPEHUS TTOKOSI, KAUEHUS M CKOJIbKCHUS.

VYcioBusi paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3yuenne nBuxeHust Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE M PE3MHOBOM
obpasiie, ot ux aedopMalum.

HccnenoBanue ycinoBUil paBHOBECUS TBEPJOTO TeJIa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonwl coxpaneHus 6 mexaHuke

Nmnynbe MaTepuaabHOM TOUKH (Tea), CACTEMBl MaTepHAIbHBIX TOUeK. IMITyIbC CHITBI H
M3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITyJIbca. PeakTHBHOE JBH)KEHUE.

Pabota crisl. MOITHOCTD CUJIEL.

Kunernueckass Heprusi MaTepuaibHOM TOYKU. Teopema 00 HM3MEHEHHMH KHHETHYECKOM
SHEPTUMU.

[TorennmanpHass odHeprus. IloTeHuManbHas DdHEPTUS yOpyro JaeGpopMHPOBAHHOM
npyxuHsbl. [loTeHIIManbHAs SHEPTHUs Tejla BOJIU3HM MOBEPXHOCTH 3EMIIH.

[ToreHnManpbHBIE W HEMOTEHIMAIbHBIE CHJIbI. CBSI3b PaObOTHl HEMOTCHIMAIBHBIX CHJ C
W3MEHEHUEM MEXAaHUYECKOM DJHEPruyd CHUCTEMbl TeJI. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUYeCKHe yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOMEP, MPYKUHHBIN
MHUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

ITepexoa MOTEHITMATBHOMN YHEPTUH B KHHETHICCKYIO H OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydenne abCONIOTHO HEYIPYroro yjaapa ¢ IOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsi3m pabOTHl CHIIBI C M3MEHCHHEM MEXaHWYCECKOW JHEPTHHM Teja Ha
MIPUMEPE PACTSHKEHUST PE3UHOBOTO KI'yTa.

Paznen 3. MoaekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KUHETHUECKOM TEOPUM W  HUX  OMBITHOE
obocHoBanue. bpoyHosckoe nBuwxkenue. Juddysus. Xapakrep ABUKEHUS U B3aUMOJCUCTBUS
JacTHIl BemecTBa. MoJIeIn CTPOCHUS ra30B, XKUAKOCTEH U TBEPABIX TEJ U 00BSICHEHHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3THUX Mojener. Macca m pasMepbl MoJiekyn. KoinnuecTBo BemiecTsa.
IToctostnHas ABoraapo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenbcust.

Mogens uaeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETUYECKOW TEOPUHU
uaeanbHOro raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa CpeIHed KHHETHYECKOW DHEepruu
TEIUIOBOTO JBWKEHUs 4actul ras3a. [llkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue Menneneesa—Knanelipona. 3akon Jlanerona. M3onpoueccsl B UIeaibHOM rase ¢
MMOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpeacTaBieHre U30MPOIIECCOB: H30TEPMA,
n30x0pa, n300apa.

Texnnueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, bapoMeTp.

Jlemoncmpayuu



OnbIThl, [OKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BellecTBa, ¢GoTorpaduu MOJEKYI
OpraHUYeCKUX COECTUHEHUN.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO ABUKEHUSI.

Mogaens onbita LlTepHa.

OnBIThI, TOKa3bIBAIONIUE CYIIECTBOBAHUE MEKMOJEKYISIPHOTO B3aUMOICHCTBUSI.

Mogens, HIUTIOCTPUPYIOLIas MPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO ra3a, U30MPOLECCHI.

Vuenuueckuil IKCHEepUMeEHm, 1a00pamopHbvle padomal

Onpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHHM 00bEMa
KOMHATBI, JABJICHHS U TEMIIEPATYypPhl BO3QyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEKTy TTapaMeTpaMU COCTOSIHHS pa3peKEHHOTO rasa.

Tema 2. Ocrosbl mepmoouHamuKu

TepmoanHaMuueckasi cucteMa. BHYTpeHHsIST HEPTHsT TEPMOJWHAMUYECKONW CUCTEMBI U
crocoObl e€ u3meHenusi. KonmnuecTBo TemioTel U padoTa. BHyTpeHHss1 SHEPTHsl 0JTHOATOMHOTO
UICaIbHOrO ras3a. Buabl Temionepenayu: TEIUIONPOBOAHOCTb, KOHBEKLHMS, W3IIyYEHUE.
VY nenpHas TEIIOEMKOCTD BellecTBa. KOIMYECTBO TEIIOTHI IPU TEILTIONEpPEaaye.

[Tonsitue 006 amumabatHOM mpouecce. [lepBwiii 3akoH TepMmoauHaMuKH. [IpumeHeHue
NEpPBOro 3aKOHA TEPMOJIMHAMUKH K M3oImporieccam. ['padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TeruoBbie MamuHbl. [TpuHIMIBL qEeHCTBUS TEIUIOBBIX MaiuH. [IpeoOpa3oBanust sHEprun
B TeIIOBBIX MamuHax. Koadduiuent nonesnoro neictsus TeruioBoi MamuHbl. [ukn Kapao u
ero Kod(PUIMEHT MOJIE3HOTO JEHCTBUA. DKOJIOTHUECKHIE MPOOJIEMbI TETIOIHEPTETHUKH.

TexHuyeckre yCTpOWCTBA M MPAKTUUYECKOE TPUMEHEHUE: JABUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpeHHEH HSHEPruM Teja MPH COBEPIICHUHU PaOOTHI: BBUIET MPOOKHU M3
OYTBUIKH TIOJ JCMCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3pupa B JATyHHOU TPyOKe MyTEM
TpeHus (BUICOIEMOHCTPAIIHS).

N3menenune BHyTpEeHHEH sHepTrun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OmbiT 110 aAMa0ATHOMY PAaCIIMPEHHUIO BO3/[yXa (OIBIT C BO3/YIIHBIM OTHHBOM).

Mopenu napoBoii TypOWHBI, IBUTATENS] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1abopamophvle pabomol

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcarus. Vcmapenne u  kumneHue. AOCONIOTHAsT U
OTHOCUTEJIbHAS BIAXKHOCTH BO3yxa. HackimeHnnsiit map. Y ienpHast TenioTa napooopa3zoBaHus.
3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JABJICHHUSI.

Teépnoe teno. Kpucrammmyeckue u amopHbie Tela. AHU30TPONHS CBOMCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpemMeHHble MaTepuaibl. [InaBieHne W Kpuctaiuzanus. Y AeibHas
TerioTa rmasienus. Cyomumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.
TexHauyeckue ycTpolicTBa M NPAKTHUYECKOE IPUMEHEHHE: THUTPOMETP U IICUXPOMETD,

KQIOPDUMETpP, TEXHOJIOTUM TMOJYyYECHHUs] COBPEMEHHBIX MAaTE€pUalioB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILIEHHBIX TTAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

Crioco0Obl U3MepeHUs BIAKHOCTH.

HaGnronenue HarpeBanust u IIaBJIeHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomui

N3MepeHne OTHOCUTENbHON BIIA)KHOCTH BO3/yXa.

Pa3znen 4. JjeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
DneKkTpu3anus Tell. JJISKTpUUCCKUU 3apsia. JlBa Buaa dJICKTPUUCCKUX 3apsoB.
[TpoBoIHUKY, TUATECKTPUKU U TTOJTYITPOBOTHUKH. 3aKOH COXPAHEHUS AIEKTPHUUECKOTO 3apsia.



Bzaumopeiicteue 3apsigoB. 3akoH Kynona. ToyeyHbId  3JIEKTPUYECKUM  3apsij.
Onektpuueckoe mnoJie. Hanpsoxk€éHHOCTh anekTpuyeckoro mnois. lIpuHuun cynepnosuuuu
ANEKTPUYECKUX NoJieh. JIMHNK HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIA.

PaGora cun onekrpocratudyeckoro mnons. Ilotenmuan. Pa3HOCTP MOTEHIMANIOB.
[IpoBOAHUKY U IUDJIEKTPUKH B DJIEKTPOCTATUYECKOM TTOJI€E. J(U3IeKTpriecKas MpOHNULIAEMOCTb.

OnekTpoéMkocTb. KonmeHcaTop. DNEKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrusd
3apsHKEHHOTO KOHJIEHCATOopa.

TexHuyeckre ycTpOMCTBA M MPAKTUYECKOE NPHUMEHEHHE: BJIEKTPOCKOI, 3JIEKTPOMETD,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MIICHUE SJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBATBHBIN
arnmnapar, CTpyHHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3a1IUTA.

JINBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAW  IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoaunstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIA TOK. Y CIIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA. MICTOUHHMKHK TOKa.
Cuina toka. [TocTOsIHHBIHI TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DIIEKTPUYECKOE COITPOTHUBIICHUE. VY nensHOE COITPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaboTa snexrpuyeckoro Toka. 3akoH [[xoyns—JIenia. MOIMIHOCTb AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBHXKYIAs CHUJIa U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa st
MOJIHOM (3aMKHYTOI) 3JIeKTpudeckon 1enu. KopoTkoe 3aMbIKaHuE.

DJIEKTPOHHAs MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBHCHUMOCTH  COINPOTUBIICHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomynpoBonuuku. CoOCTBEeHHass W TPUMECHash TPOBOJUMOCTH TOJYIPOBOIHUKOB.
CgoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PACTBOpaX M paciulaBax »3JIEKTPOJHMTOB. DIEKTPOJIUTHYECKAS
JTUCCOLMALINS. DIICKTPOIIH3.

DJIEKTpUUECKUM TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENIbHBIN pa3psia. MonHus.
[ma3ma.

TexHuueckne YCTPOWCTBA U IPAKTUUYECKOE IIPUMEHEHHE. aMIIEpMETP, BOJBTMETD,
peocTtar, HUCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTebHbIC MPHUOOPHI, 3IIEKTPOOCBETUTEIHHBIC
npUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BAKYyMHBIN JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JIUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HANPSIKEHMUS.

3aBUCHUMOCTh CONPOTUBIICHUS UUIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOLIAIA
MIONIEPEYHOr0 CEUYCHUS U MaTepurala.

CwmemaHHoOe COeIMHEHUE TPOBOAHUKOB.

[IpsiMmoe m3MepeHue NMEKTPOABUKYIIEH CUibl. KOpOTKOE 3aMBIKaHHWE TajJbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJIEHUS.

3aBUCUMOCThH COIIPOTUBJICHUSI METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTD AUO/A.

Yuenuueckuui sxcnepumenm, nabopamopnsie pabomol

N3ydyeHne cMEaHHOTO COeIMHEHNS PE3UCTOPOB.

N3mepenne AIeKTPOABMKYILIEW CWIbI HCTOYHMKA TOKA W €r0  BHYTPEHHErO
COITPOTHUBIICHUS.



HabGnronenue snekrponusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce OCYHIECTBISIETCS C Y4ETOM
collepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMd MaTeMaTUKH, OWOJIOTUH, XWUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meowxcnpeomemnvie nonsamus, CBA3aHHBIE C W3YYEHHMEM METOJOB HAYyYHOTO IO3HAHMS:
SABJICHHE, HAy4dHbI (akT, runore3a, QuanMyeckas BeIUYMHA, 3aKOH, TEOpHUs, HAOIIOICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHMM, JHMHEWHas (QyHKIus, mnapaborna,
runepOosia, ux rpa@ukd W CBOICTBA, TPUTOHOMETpUYECKHE (GYHKIHU: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPBI U UX MPOCKIWH Ha
OCH KOOpPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonocusa: MmexaHudeckoe JBIXKEHHE B KMBOU mpupoje, Auddy3us, 0cMOcC, TemI1o00MeH
’KUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEaUH, TEIIOBOE PAaBHOBECHE), AIEKTPUUECKHUE SBIICHUS B
KUBOU MIPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHE ATOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIPHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, >KUAKOCTEW M Ta30B, BJIEKTPUUYECKUE
CBOICTBA METAJUJIOB, 3JIEKTPOJIUTHYECKAS JUCCOLUALINS, TAIbBAHUKA.

l'eoepagusa: BnaxxHOCTb BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHue JIBIKEHUM C UCTIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIIUITHUKHA, UCIOJb30BAaHUE 3aKOHA COXPAHEHUSI HMITYyJIbca B TEXHHKE (pakera,
BOJOMET W JIpyrue), JABUTATEIb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJYYEHHUS] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE
HAHOMATEepUAIIOB, W  HAHOTEXHOJOTWHM, JJIEKTPOCTATHYECKAs  3alluTa,  3a3€MJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA MPUHTEP, DIIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AJIIEKTPOOCBETUTEIBHBIE MPUOOPHI, raTbBaHUKA.

11 KUIIACC
Paznen 4. djekTpoauHAMHMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocTrosiHHBIE MarHuThl. B3anMoneicTBUE NOCTOSIHHBIX MAarHUTOB. MarnuTHOE IOJI€.
Bekrtop MarmuTHOM wuHAYKUMU. lIpuHOMD cCynepno3unuyM MarHUTHbIX —Tojed. JIuHuwm
MarHuTHOW HHAYKIMU. KapThHa JIMHUI MarHUTHOM MHIYKIHMH OJISI IOCTOSHHBIX MarHUTOB.

MaruutHoe noJjie MPOBOJHUKA ¢ TOKOM. KapTWHa JIMHUI MHIyKIMH MarHUTHOTO TOJIS
JUITMHHOTO TPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO KOJIBIIEBOIO MPOBOAHUKA, KATYIIKU C TOKOM.
OmneiT Opcrena. BzanmoneicTBre NpOBOJHUKOB C TOKOM.

Cnna Amriepa, e€ MOZyJIb M HaIPaBIICHHE.

Cuna JlopeHna, €€ MOAyJb W HampaBieHue. JIBWKEHHE 3apsKEHHOM 4YacTHUIbl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuiel JlopeHiia.

SIBiieHME DIEKTPOMArHUTHOW MHAYKUWHU. [IOTOK BEKTOpa MarHMTHOW WHAYKIIWH.
DIIEKTPOJIBIXKYIIAs CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKLInK Dapanes.

BuxpeBoe sieKTpuueckoe moJie. DIEKTPOABUKYIAS CUila WUHAYKIWUA B IMPOBOJHUKE,
JIBIKYIIEMCSI IOCTYIATENIbHO B OJTHOPOIHOM MarHUTHOM TOJIE.

[TpaBuo Jlenua.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIMU. DJIEKTPOABMKYIIAsl CHUJIa CAMOMHIAYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIEKTPOMArHUTHI, 3JEKTPOJBUraTENb, YCKOPUTEIU SJIEMEHTAPHBIX YACTHI], WHIYKIIMOHHAs
11€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAaTHUTHBIM TOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIAYKIIUU.

IIpasuo Jlenua.



3aBUCUMOCTD 3JIEKTPOABUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Hccnenoanne AeCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHAYKIIHAH.

Pa3gea 5. Kosie0anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0aHUA

Konebarenbnast cucrema. CBOOOAHBIE MexXaHWYECKHEe KojeOaHus. [apMoHUYecKue
koneOanus. Ilepuon, uactora, ammumryna W (daza kojeOanHuid. [IpyXMHHBIH MasSTHHK.
MaremaTudecknii MasTHUK. YpaBHEHHE rapMOHUYECKHX KoJjieOanuii. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKUX KOJCOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE JJICKTPOMArHUTHBIE KOJIeOAHUS B HJICAUTHBHOM
KOoJie0aTeIbHOM KOHTYpe. AHAJOTHS MEXJIy MEXaHUYSCKUMH U JJICKTPOMArHUTHBIMU
konebanusamu. ®opmyna TomcoHa. 3aKoH COXpaHEHHS PHEPTUU B HACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

IIpencrapienue o 3aryxaromux KojieOaHusIX. BBIHYKICHHbIE MEXaHUUECKHEe KOJICOaHMS.
Pe3onanc. BeiHyKIeHHBIE 3JIEKTPOMAarHuTHBIE KOJIeOaHus.

ITepemennsbiii Tok. CUHYCOMAAIBHBIA TTEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JICUCTBYIOIIEE 3HAYCHUE CUJIBI TOKA M HAMPSIKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepenaya u MOTpeOIECHUE DIIEKTPUUECKONW HSHEPrHUU.
OKOJOTMYECKUE PUCKM MPU MPOU3BOJCTBE JJEKTpPOIHEpruu. KynbTypa HCMIOJIb30BaHUA
3JIEKTPOIHEPTUU B [IOBCEIHEBHOW KU3HM.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: DICKTPUUYECKUU 3BOHOK,
TE€HEPATOp MEPEMEHHOI0 TOKA, JIMHUU dJIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanne napaMeTpoB KosiebaTeIbHOM CUCTEMBI (TIPYKMHHBIN WJIW MaTeMaTHISCKUI
MasITHUK).

Hab6nronenue 3atyxarmmmx KojaeOaHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcummorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa M HANpsDKEHUS OT BPEMEHH) IS
AJICKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc mpu mocnenoBaTelbHOM COCAUHEHUM PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU H
KOHJIEHCATOpA.

Moaenp TUHUA 3JIEKTPONIEpEIadHn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HccnenoBanue 3aBUCUMOCTH TIEpHOIa MAJIBIX KOJeOaHUM Tpy3a HA HUTH OT JJIMHBI HUTH
Y MaccChl Ipy3a.

HccnegoBanne TmepeMEHHOr0 TOKa B LENA U3 IOCIEAOBATEIBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 3J1eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpaneHust. [lepuoa. CkopocTh pacnpocTpaHeHHs
u jumHa BoJHBL. IlomepeuHble W TPOJOJBHBIE BOJIHBEL MHTepbhepeHums u audpakius
MEXAHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS M3IIYYEHUS AJEKTPOMArHUTHBIX BOJH. B3aumHas
opueHtanusa BekTtopoB E, B, V B anmekTtpomarauTHOil BojHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, MpeloMJICHUe, Moaspusanus, audpakius, uHTepdepeHims. CKopocTh
3JICKTPOMArHUTHBIX BOJIH.

[IIxama 3J1€eKTpOMAarHUTHBIX BOJH. [IpMeHEHHE 2JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMITBI paIMOCBSA3M U TeNEBUACHUS. Pagnookamnus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPEIBI.



TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKAIbHbIE MHCTPYMEHTHI,
yJIBTPA3BYKOBas JUArHOCTUKA B TEXHHKE W MEIUIIMHE, paaap, PaauoNpUEMHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBYU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KomneoGmromeecs Teno kak UICTOYHUK 3BYKa.

HaOmronenue otpaykeHus U MIPEIOMIICHHUS MEXaHUYeCKUX BOJIH.

Habmronenue nuatepdepeHnu 1 1uppakiiuii MEXaHHYeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaOmnroneHnue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJAOM M YacTOTOM
KOJIeOaHUM.

HccnegoBanne CBOMCTB  DJCKTPOMATrHUTHBIX  BOJH:  OTPpaXEHUE, MPEIOMIICHHUE,
noJssipu3anus, Audpakius, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMonuHetHOE pacpOCTpaHEHUE CBETA B OJJHOPOIHOM Cpeie.
Jlyu cBera. ToueuyHbI UCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHBI OTpakeHHMs cBeTa. [locTpoeHne H300paKEHHM B IIJIOCKOM
3epKajie.

[Ipenomnenue cBera. 3aKOHBI MpeJIOMJICHHS CcBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroj MOJHOTO BHYTPEHHErO
OTpaKCHUSI.

Hucniepcus cBera. ClIoKHBIN cocTaB Oesoro ceera. LIger.

ColOuparomue W pacceuBarolue JWUH3bI. ToHKas juH3a. MOKYCHOE pacCTOSHUE W
ONTHYECKas CHjla TOHKOU JUH3BI. [locTpoeHne n3o0pakeHuit B COOMPAIOIIUNX U PACCEHBAIOIINX
nrH3aXx. PopMyJia TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wurepdepenmuss cBera. KorepeHTHple HMCTOYHHKH. Y CIIOBHS
HaO0JII0JICHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEPGEPEHIIMOHHON KapTHUHE OT IBYX CHH(a3HBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpakus cBeta. [udpaknuonnas pemérka. YciaoBue HaOIIOICHHUS TJIaBHBIX
MaKCHMYMOB TP MMaJICHUH MOHOXPOMAaTUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckne ycTpolcTBa M IPaKTHMYECKOE IPUMEHEHHE: OYKH, JyIa, QoToammapar,
MIPOCKIIMOHHBIM  amnmapaTr, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKa, JAU(paKIMmOHHAs
pelETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacnpoCTpaHEHUE, OTpaKEHHWE W MpeaoMiieHHe cBera. OnTudeckue
PUOOPHI.

[TomHOE BHyTpEHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B JIMH3AX.

Moaenu MUKPOCKOTIA, TEJIECKOTIA.

Habmronenune natepdepeHinm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tosrydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyuenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Habmronerue noysipu3alium cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3mepenune nmokaszarenst nNpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH
['pannubl MPUMEHUMOCTH KJIACCHYECKOW MexaHWKH. [locTynartel cnennanbHOM TEOpUH
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTM CBE€Ta B BaKyyMme, IPHUHIMII
OTHOCHUTEJIbHOCTH DWHIIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMe1JICHHUE BPEMEHH U COKPAIIICHUE JJIUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIbI.
CBsi3b Macchbl ¢ SHEPTHEN U UMITYJILCOM PESITABUCTCKON YaCTHUIIbI. DHEPTUS MOKOS.



Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyna [1nanka cBsi3u sHeprun (HOTOHA C €r0 YACTOTON. DHEPTUsl U UMITYJIbC
dhoToHa.

OtkpeiTie u wuccnenoBanue ¢dotodpdexra. OmbiTel A. ['. CroneroBa. 3aKoHBI
doTorpdekra. YpaBuenue Ditnmrerina mig pororddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue ycCTpOWCTBA M MPAKTHUUECKOE NpUMEHEHHE: (POTOrNEeMEeHT, (OTOJATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢HeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTodddexTa.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pesepdopaa nmo paccesHuto o -dactuil. [lnaneraphas
mozenb atoma. [loctynatel bopa. M3nyuenue u nornomieHue GOTOHOB MpPU MEPEXOE aTOMA C
OJIHOTO YpPOBHSI 3HEpPruM Ha Apyroil. Bunbpl crekTpoB. CHEKTp ypOBHEN HSHEpPrHM aToma
BOJIOpOA.

BosnHoBbIE cBOlicTBa yacTull. BosHel ge bpoitns. KopnyckynsipHO-BOJHOBOU Tyalau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre yCTpONCTBA W MPAKTHUYECKOE MPHUMEHEHHE: CHEKTPAJIbHBIA aHaIu3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Habmronenue nuHEHYaTOrO CIIeKTpA.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JOKAa3bIBAIOIIUE  CIOKHOCTh  CTPOEHHS  spa. OTtkpbITHE
paanoakTuBHOCTH. OmnbiTel  Pesepdopma mo ompeneneHuto cocTaBa  PaguOaKTHBHOTO
usnydenus. CBoicTBa anbda-, 6era-, raMmma-u3iayueHus. Bivusaue paguoakTHBHOCTH Ha KUBBIC
OpraHU3MBI.

OtkpeiTHEe TpoToHa W HeilTpoHa. Hykionnas mopenb simpa ['eiizenOepra—lBaneHko.
3apsin siapa. MaccoBoe unciio sapa. M30Tormsl.

Anbba-pacniaa. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacmaj. ['amMma-uzinydeHue. 3aKoH
PaaMOaKTUBHOTO pacnaja.

DHeprus CBsS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccer sapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 s1€p.

SAnepubiit peaktop. TepmosnmepHsiii cunte3. [IpoGnembl W TEPCHEKTUBBI  SACPHOU
SHEPIreTUKH. JKOJOTHUYECKUE ACTIEKTHI AEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOJIIOACHHS ¥ PETUCTPALIMH SJIEMEHTAPHBIX YaCTHIL.

dyHaMeHTalbHbIE B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuueckne yCTpOMCTBa M NMPAKTHYECKOE NMPUMEHEHHE: HO3UMETpP, Kamepa BuibcoHa,
SJIEPHBINA peaKkTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpeKoB 4acTuil (10 TOTOBBIM (poTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH
Ortanbl  pa3BuTUS acTpoHoMuu. llpuknagHoe ©  MHPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMUH.
Bun 3Bé3nHoro HeOa. Co3Be3aus, sipkue 3BE3/b1, TUTAHETHI, UX BUIUMOE JBHUKEHUE.



ConHeuHas cucrema.

Connue. ComHeuHass akTUBHOCTb. Mctounuk sHeprum ConHua m 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapAaKTEPUCTUKHU. JlMarpamMma «CHEKTPaJbHBIA KIJIACC — CBETUMOCTB». 3BE3MbI
[JIABHOM TMOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIABHOM
NOCJEN0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (COBpPEMEHHBIE NPEACTABICHUS O
IPOUCXOKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Muieunsiii [Iyte — Hama I'anaktuka. Ilonokenue u nBukenue CoisiHia B ['anmakTuke.
Tune! ranaktuk. Paguoranaktuku v kBa3zapbl. UEpHBIE BIPHI B SIAPAX TalaKTHK.

Bcenennas. Pacimmmpenne Bcenennoit. 3akon Xa0O0xna. Pazberanue ranmaktuk. Teopus
Bosbiroro B3peiBa. PETMKTOBOE U3ITyUYECHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

Hab6nronenust HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN
JUTSI OTIPECIICHUSI TIOJI0KEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3MS
CeBepHOTro noymapus U SpKue 3BE3/IBI.

Habmronenus B reneckon Jlynsl, rutanet, Mieanoro I1ytu.

O06o0maromniee NOBTOPEHUE

Ponp (u3uku M acTpoHOMHM B HSKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAIBHOU U
ATUYECKON cdepax AesITeIbHOCTH 4YEJIOBEKa, POJib U MECTO (PU3UKH W aCTPOHOMUU B
COBPEMEHHOM Hay4YHOW KapTUHE MHUpA, pPoOJb (U3MYECKO Teopur B (QOpMUpPOBaAHUU
MPEACTABICHUM O (PU3MYECKON KapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkiacce OCYIIECTBISIETCS C y4ETOM
CoJIepKaTeIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie noHamus, CBA3aHHBIE C W3YYCHHEM METOJOB HAYyYHOTO ITO3HAHMS:
SBJICHHE, HAy4dHbI (akT, rumote3a, QuanMyeckas BeJIWYMHA, 3aKOH, TEOpHUs, HAOIIOIECHHE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YPAaBHEHHM, TPUTOHOMETpUUYECKHE (PYHKIIMU: CHUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U HX
MPOEKIIMU Ha OCHU KOOPJIMHAT, CJIOXKEHHUE BEKTOPOB, NMPOU3BOJHBIC JIEMEHTAPHBIX (YHKIIUMA,
MIPU3HAKHU MOI00US TPEYTOILHUKOB, OTPE/IeIICHUE TUIOMIAIN IIIOCKUX PUTYp U 00bEMa Tell.

buonocus: »nextpudeckue SBICHUS B KUBOW MPHUPOJIE, KoJeOaTeNbHbIE JIBIKCHUS B
KABOM IIPUPOJAE, ONTUUYECKUE SIBJICHHUS B JKMBOW IPUPOJEC, NCUCTBUE PANUALMA HA KUBBIC
OpTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIABIX Te,
MEXaHU3Mbl 00pa30BaHUS KPUCTAITMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAN3.

l'eoecpagusa: marHUTHBIE TOJIOCAa 3€MIIM, 3aJI€KU MAarHUTHBIX Py, (OTOCHEMKA 36MHOM
IMOBEPXHOCTH, IIPEJCKA3aHUE 3EMIIETPSICEHUM.

Texnonozus: TUHUU DIIEKTPOIIEPEIAY, T€HEPATOP NEPEMEHHOIO TOKA, JJIEKTPOABUTATEND,
WHIYKIIMOHHAS TIe4b, pajap, PaauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meusn,
MIPOCKITMOHHBIN armapaT, BOJIOKOHHAsI OTNITHKA, COJTHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTPAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOro mpenmera «duszmka» Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs
(6a30BBIIi  ypPOBEHB) JIOJDKHO  OOECIEYUTh  JOCTIDKEHHWE  CICAYIOMUX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JImaHOCTHBIE pe3yabTaThl OCBOEHUS yd4eOHOro mpeameTra «DusuKa» MOKHBI OTPaXaTh
TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTAIMA, TMO3UTUBHBIX BHYTPEHHUX
yOEXKIIEHU, COOTBETCTBYIOIINX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa,



paciMpeHre KM3HEHHOTO OIbITa M OIbITa JEATEIIBHOCTH B IMPOIECCe pealu3allid OCHOBHBIX
HaIpaBJICHU BOCITUTATEILHON JEATEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TIPAXKAAHCKOW TMO3UIIMKM OOydYaromerocs Kak aKTUBHOIO H
OTBETCTBEHHOTO 4JICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEUYEIOBEUCCKUX T'yYMAHUCTHUYECKUX M JEMOKPATHUECKUX
IICHHOCTCH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HMHTEpEcaxX IpakJIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJIEHUH B 00pa30BaTeIbHON OpraHu3alliu;

yMEHHUE B3aUMOJICHCTBOBaTh C COIMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUH C UX
(YHKITUSAMHA ¥ HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHHSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHXKEHUSIM POCCHUUCKUX
y4€HBIX B 001aCTH (DU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEACHUS;

CITIOCOOHOCTh OIIEHWBATh CUTYAllUIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSIChH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEILHOCTH YUEHOTO;

OCO3HaHME JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILETO
(hu3nIecKo HayKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:

HHTEpEeC K pa3audHbIiM cdepaM MNpodecCHOHANBHON JEATEIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM ¢ (DU3UKOM W TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp OymyIIcit
podheCcCHH M pealin30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO0Opa3oBaHUIO B 00JiacTh (U3UKH Ha
MPOTSKEHUU BCEH KU3HM;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJBTYpPhl, OCO3HAaHHWE TIJ00aJIbHOIO XapakTepa
AKOJIOTHYECKUX TTPoOIIeM;

IJIAHUPOBAHWE U OCYIIECTBIICHUE AEHUCTBUUW B OKPYXAKOLIECH Cpelle Ha OCHOBE 3HAHUSA
[eJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;

pacIIMpeHre OIbITa JICSITEIBHOCTH OKOJOTMYECKOM HAmNpaBJICHHOCTH HAa OCHOBE
MMEIOTUXCS 3HAaHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUUECKON HAYKH,

OCO3HaHME IIEHHOCTH HAyYHOU JIeITEIIbHOCTH, TOTOBHOCTh B MPOIIECCEe N3YyUCHHS (PU3UKU
OCYIIECTBIIATH MIPOCKTHYIO M UCCIICAOBATEIBCKYIO IEATEILHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Ba3oBble Jijornyeckue 1eficTBHAL
CaMOCTOSTENIbHO (hOPMYJIMPOBATh W aKTyaJIU3UpOBaTh IMPOOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;
OIPENIEINIATh SN ICATECIBHOCTH, 3aJ1aBaTh NapaMETPbl U KPUTEPUU UX JOCTHIKEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PACCMATPHUBACMBIX (DU3HUCCKUX SBIICHUSIX;
pa3pabaThiBaTh TJIAH PEIICHUS MPOOJIEMbI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepUalIbHbIX
Y HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTHb KOPPEKTUBBI B JEITEIBHOCTh, OLECHHBATH COOTBETCTBHUE PE3YyJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIECACTBUN ICATEIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATHE PAa0OTy B YCIOBHUSX PEATHHOTO, BHPTYIBHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.
Ba3oBble ucciieqoBareLCKe 1eCTBUSA:



BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATUSAMU M METOIaMHU (PU3NIESCKOU
HayKH;

BJIaJIETh HABBIKAMH y4eOHO-MCCIIEOBATENLCKON M MPOSKTHON JEATEIBHOCTH B 001acTh
(GU3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS
3a7a4 (PU3NIECKOro COIePIKaHUs, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BHUJAMHU JCATECIHLHOCTH MO TOJYYCHHIO HOBOTO 3HAHHUS, €r0 HWHTEPIpETaIuH,
npeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3UYHBIX YYEOHBIX CHTyaIUsX, B TOM YHCIE TMPHU
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PHU3UKH;

BBISIBJISITH  TTPUYMHHO-CJICAICTBEHHBIC CBS3M W aKTyallM3UpPOBAaTh 3aJady, BBIIBUTATH
TUMOTE3y €€ peIIeHus, HaXOIWTh apTyMEHTHI IS JI0Ka3aTelbCTBAa CBOMX YTBEPKICHHH,
3a/1aBaTh apaMeTPhl U KPUTCPHUH PEIICHUS;

aHAJIM3WPOBATh TMIOJIYYCHHBIE B XOJI¢ pEIICHHWS 3aladdl Pe3yNbTaThl, KPUTHYECKU
OIICHHBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYITUPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BaTEIbHON IEATEIHHOCTH, B
TOM YHCJIC TP U3YICHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIEHUBAThH MPUOOPETEHHBIH OIIBIT,

YMETb MEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HEACITCIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, PEAJIaraTh OPUTHHAIBHBIC TOAXO0/IbI M PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnpopmanueii:

BJIJICTh HABBIKAMH TOJIy4eHHS] MHMOpMAIMU (U3UIECKOTO COACPIKAHUS U3 MUCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBJISATh TIOWCK, aHaJIW3, CHUCTEeMAaTH3allui0 U
MHTEpHpeTannio HHGOPMAIIMK PA3IMYHBIX BUOB U (HOPM MPEACTABICHHUS;

OIICHUBATh JOCTOBEPHOCTh HUHPOPMAIIUH;

UCIIOJIb30BaTh CpEACTBA HH(POPMAIMOHHBIX U KOMMYHHMKAIMOHHBIX TEXHOJIOTUHA B
pPEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIMOHHBIX 3aJad C COOJI0JIEHHEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpCOCOEpEKEHNs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

co3/laBaTh TEKCThl (DU3MUECKOTO COJEp’KaHUs B pa3UYHBIX (dopmaTax ¢ yd&€Trom
Ha3HaueHUsT WHPOpMAllMU U TEJICBOM ayJuTOpWH, BbIOMpas ONTUMAIbHYIO (dopMmy
MIPE/ICTABJICHUS Y BU3YyAJIM3alUU.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOH JACSATEIBHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallMi U CMATYATh KOH(MDIUKTHL;

pPa3BEPHYTO M JIOTUYHO M3JIararb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIMBUIyAIbHOU PabOTHI;

BBHIOMPATh TEMATHUKy W METOAbl COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEHN Ka)J0T0 YJICHA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JAEATEIIbHOCTH, OPTaHU30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUS 1O €€ JOCTHKEHUIO: COCTABJIATH IUIAH JCWCTBUM, PACHPENECIATH POJIUA C YUYETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHHBATh KAYECTBO CBOETO BKJIAJA U KaXJAOTO y4aCTHHKA KOMAaHJIbI B OOIIUI pe3yibTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE IPOEKTHI, OLICHMBATh UIEU C MO3UIMM HOBU3HBI, OPUTMHAJIBHOCTH,
MIPAKTAYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMUECKOE IIOBEACHUE B PA3JIMYHBIX CUTyalMSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:
CaMOCTOSITEIIbHO OCYITIECTBJISATh TO3HABATEIBHYIO JEATEIHLHOCTh B 00JACTH (UBHKH U
ACTPOHOMUH, BBISBJISTH IPOOIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATh IUIAH PEUICHUSI PACUETHBIX M KAYECTBEHHBIX 3ajlay, IJIaH
BBITIOJIHEHUSI TIPAKTUYECKON pPabOThl C Y4E€TOM UMEIOIIUXCSA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUM;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacuIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOUYTCHHI;

JIeaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHue;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO W TPOSBICHUIO HSPYAUIMH B 00JacCTH (U3HKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B AEATEIBbHOCTb, OILICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJIa/ICTh HABBIKAMM MO3HABATENILHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUI
Y MBICJIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCII0JIb30BaTh MPUEMBI PeIICKCUU JJIsI OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

IPUHUMATh MOTUBBI M apPTYMEHTBI IPYTUX IIPU aHAJIU3€ Pe3yJIbTaTOB ACATEIbHOCTH;

NpUHUMATh ceOsl, MOHUMAas CBOU HEJIOCTATKHU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;

NpU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKH.

B nporuecce MTOCTHXXEHHUSI JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTpaMMBbl IO (DU3UKE
JUIsl  YpOBHA cpenHero oOmero oOpa3oBaHus Yy OOy4YalOMIMXCS COBEPILIEHCTBYETCS
AMOITMOHAJIBHBIN UHTEIJIEKT, IPEANOaralommuii copMupoBaHHOCTD:

CaMOCO3HaHUSI, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHON c(ephl, ObITh YBEPEHHBIM B
cebe;

CaMOpETyJIMPOBAHUS, BKJIFOYAIOLLIETO CaMOKOHTpOJIb, yMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJICHHUE, CIOCOOHOCThH AaJalTUPOBATHCA K HSMOIMOHAIBHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAKOIIEH CTPEMIICHHE K JOCTHKCHUIO LEIH U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JIECTBOBATh UCXO/ISl U3 CBOMX BO3MOXHOCTEM;

AMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBaTh €r0 TMpPU  OCYLIECTBICHUU OOIIEHHUs, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHMUIO;

COIIMAJIBHBIX HABBIKOB, BKIIOYAIONIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C APYTUMHU
JOJIbMU, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peiiaTb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHny o0yuenuss B 10 kj1acce npeaMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEpPAx PoJib U MECTO (PU3MKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KApTHHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHHUKU U TEXHOJOTHUM, B MPAKTUYECKOU
JIEATEIILHOCTH JIFOJICH;

YUUTHIBATh TPAHULBl MPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOAENIEeH: MaTepuaibHas
TOYKa, MHEpLUHAIIbHAs CUCTEMa OTCU€ra, abCOJIIOTHO TBEPIOE TENO, UICATBHBIN ra3, MOJAENIn
CTPOEHHUSA Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUECUHBIN ANEKTPUUECKUH 3aps]l MpU pELICHUU
bu3nuecKux 3aaay;

pacno3HaBath (pu3nMyeckue sBJIEHUA (Ipouecchl) U OOBACHATh UX HA OCHOBE 3aKOHOB
MEXaHHUKHN, MOJIEKYJIPHO-KUHETUYECKOW TEOPUHM CTPOCHMS BEIIECTBA M AJIEKTPOAUHAMHUKHU:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHHE, CBOOOAHOE MaJCHHE Tel,
NBIDKCHUE 110 OKPY)KHOCTHU, HHEpIUsA, B3auMojelcTBue Ttei, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJKOCTEH M TBEPIABIX Tell, U3MEHEHUE 00bEMa Tell MpU HarpeBaHUU
(oxnaxxJeHuu),  TEIUIOBOE€  paBHOBECHE,  MWCIApEHHe,  KOHJEHCallus,  IUIABJICHUE,
KpUCTAJUIA3alMsA, KHUIICHHE, BJIIAXKHOCTh BO3/lyXa, IMOBBIINICHUE MAAaBJICHUA Tra3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b MEXAY NapaMeTpaMH COCTOSIHUSA Ia3a B M30Mpoleccax,
ANEKTpU3aLUs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE IBUKEHHUE, UCIOJIb3Yys (PU3NYECKHE BEIMYMHBI: KOOPJWHATA,
IyTh, MEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, Macca TeJd, CUjla, UMIYJIbC TeJla, KNHETHYeCKas
SHEPrus, MOTEHIMAJIbHAS HSHEPrus, MeXaHuueckas padoTa, MeXaHHuYecKash MOUIHOCTb; IpHU
ONMHMCAaHUM TMPABWIBHO TPAKTOBaTh (PU3UYECKUM CMBICH HCMOJIb3YEMBIX BEIWYUH, HUX



0003HAYEHUS U €IUHUITBI, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE IAHHYIO (DU3UYECKYIO BEIMUUHY
C IPYTUMU BEJIMYUHAMU;

ONKMCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TE€I W TEIUIOBBIE SBJICHUS, HCIOJIb3Ys
(du3nyeckrue BEIMYMHBI: JIABJICHHE Trasza, TeMmIepaTrypa, CpeaHsss KUHETHYeCKas SHeprus
XA0TUYECKOTO JABMXKEHHUS MOJIEKYJ, CPEAHEKBAAPATHYHASA CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPECHHSS DHEPTHs, padoTa ra3a, KodO@PUIMEHT IMOJIE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENISA, TMPU OIHMCAHUM TNPABUIBLHO TPAKTOBATh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX
BEJIMYMH, HMX OOO3HAYECHUS M EIUHUIIBI, HaXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(hbU3NYECKYIO BETUYMHY C APYTUMHU BETMYHHAM;

ONKMCHIBATh M3YUYCHHBIE DJICKTPUUECKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHUE SIBICHUSA
(Iporiecchl), UCTIONB3Ys (U3NUECKUE BEIIMUMHBL: JICKTPUUYECKUM 3apsil, FJIECKTPUUECKOoe ToJIe,
HaNpsHDKEHHOCTh  TOJIS, TMOTEHIMAJI, Pa3sHOCTh MOTEHIMAJOB; MPU OMNUCAHUM IPABUIBLHO
TpakToBaTh (U3UYECKUM CMBICIT HMCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUCHHS W EIUHHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TAaHHYIO (DU3NUYECKYIO BEJTUYMHY C APYTUMHU BEIMUMHAMU;

aHaJM3UPOBaTh (U3UYECKHUE MPOIECCHl W SBJICHHS, MCHOJB3YS (U3NYECKUE 3aKOHBI U
MPUHUHUIBL: 3aKOH BceMupHoro taroreHus, [, II u Il 3akoner HeroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPTUHU, 3aKOH COXPAHCHUS UMITYJIbCA, MPUHIIAN CYNEPIIO3UIIAN CUJI, TPUHIIUIT
paBHONIPaBUSI MHEPUHAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KMHETUUECKYIO TEOPHIO
CTPOEHHUS BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEAHEH KUHETHUYECKOW SHEPTUM TEIJIO0BOIO
JBIDKCHUST MOJICKYJ C aOCOJIOTHOM TeMIlepaTypou, MEpPBBIM 3aKOH TEPMOJIWHAMHUKH, 3aKOH
COXpaHEHMs DJICKTPUUECKOro 3apsija, 3akoH KyjnoHa, mpu 3TOM pa3iauyaTh CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpAXCHHUE M YCIOBHS (TpaHUIIbI, 00JIACTH)
MIPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIC NMPUHIIMIIBI ICHCTBUS MAIIIMH, MPUOOPOB U TEXHUUCCKUX YCTPOMCTB;
pa3IyaTh YCIOBUS X 0€30MMacHOTO MCITOIh30BaHUS B IIOBCEIHEBHON KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 110 HCCIICIOBaHHIO (DU3WYECKUX SBJICHUNW W TIPOILIECCOB C
WCIIOJB30BAaHUEM TIPSAMBIX W KOCBEHHBIX M3MEPEHHMH, TIpH 3TOM  (QopMyIupoBaTh
npobiieMy/3agadyy HW  TUNOTE3y Y4eOHOrOo OSKCIEPUMEHTa, CcOoOHMpaTh YCTAHOBKY W3
MPEUI0KEHHOTO 000PY/I0BaHUS, IIPOBOIUTH OIBIT U (POPMYITHUPOBATH BBHIBO/IBI;

OCYILIECTBIIATh NPSAMbIE M KOCBEHHBIC H3MEpPEHHUsS (HU3NYECKUX BEIWYUH, MPU ITOM
BBIOMpaTh ONTHUMAJIbHBIA CIIOCO0 M3MEPEHUs] W HCIO0JIb30BaTh H3BECTHBIC METOJBI OIICHKU
MOTPEIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH MEXAY (U3MYECKUMH BEJIMYMHAMH C HCIOJb30BAaHUEM
MPSMBIX HM3MEPCHHM, IMPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATH pE3yJIbTaThI
MTOJTYYCHHOU 3aBUCHUMOCTH (PU3MYECKUX BEJIUYUH B BUJIC TAOIMI] M TpadUKOB, JCJIaTh BHIBOJIBI
10 pe3yabTaTaM UCCIECIOBAHNS;

coOroaTh TpaBujia OE30MAaCHOTO TpyJa IpPH IPOBEACHUW HCCICIOBAaHUM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCICAOBATEILCKOM U TMPOSKTHOM JCATEIBHOCTH C
HCIIOJIb30BaHNEM M3MEPUTEIIBHBIX YCTPONCTB M JIAOOPATOPHOTO 000PYI0BAHHS;

pemaTth pacuéTHbIE 3aJa4d C SBHO 3aJaHHONW (PU3HYECKONH MOJEIbI0, HCIOJIb3Ys
(huU3MYeCKUe 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJja4l BEIOUpaATh (PHU3NUECKYIO
MOJIEb, BBIICIATh (PU3UYCCKHE BEIMYMHBI U (HOPMYIBI, HEOOXOAUMBIE IS €€ peIeHus,
MIPOBOAUTH PACUYETHI U OIICHUBATh PEAIbHOCTD MTOTYUYEHHOTO 3HaUYeHUs (PU3UICCKON BEIIMUUHBL;

pelaTh KadyeCTBEHHBIE 3aJayd: BBICTPAMBATH JIOTUYECKU HEMPOTHBOPEUYUBYIO IIETIOYKY
paccyXIaeHUN ¢ ONTOPON Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS;

WCIIOJIBL30BaTh TP PEIICHWH YYeOHBIX 3a]ad COBPEMEHHBIC HH(POpPMAIIMOHHBIC
TEXHOJIOTUU JIJIA TIOMCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETAIIMA W TPEACTABICHUS Y4eOHOH U
Hay4IHO-TIONMYJIIPHON HWHQOpMAIMU, TOJYYCHHOH W3 PA3IUYHBIX HMCTOYHHUKOB, KPUTHYCCKH
aHAIM3UPOBATh MOJy4YaeMyto HHPOPMAIIUIO;

MIPUBOJNTH MPUMEPHI BKIIAJA POCCUUCKUX M 3apYyOC)KHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE
HayKH, 0OBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI;

HCIIOJB30BaTh TEOPETHUYCCKHE 3HAHUSA 110 (DU3UKE B IIOBCEIHEBHOM KWU3HU IS
obecrieueHns 6€30MaCHOCTH TIPH OOpalIEHUH ¢ MPUOOpPaAMU U TEXHUYECKUMHU YCTPOMCTBAMH,
JUTSI COXPaHEHUS 3JI0POBbSl U COOJIIOJICHUS HOPM DKOJOTHYECKOTO MOBEJCHUSI B OKpYKaroeh
cpene;

paboTaTh B IPYIIE C BHITIOJHEHUEM PA3IMIHBIX COIHMAIBHBIX POJIEH, MJIAHUPOBATH PadOTy
TPYNIBI, PAIMOHAIILHO pAaClpeAessaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATEIHLHOCTh B
HECTAHJIAPTHBIX CUTYyalHMsX, aJICKBAaTHO OLIEHMBATh BKJIAJ Ka)XJOTO U3 YYaCTHHKOB TI'PYIIbI B
pelieHrne paccMaTpuBaeMoi MPOOJIEMBL.



K xoniy o0yuenus B 11 kijiacce npeaMeTHbie pe3ysibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEPAxX PoJib U MeCTO (PU3MKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHON KAapTHUHBI MUpPA, B Pa3BUTUHU COBPEMEHHON TEXHHKU U TEXHOJIOTHM, B MPAKTUYECKOM
NEeSATENBHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (U3HYECKUX MOJeNel: TOYEUHbIN
AIEKTPUYECKUIN 3apsiji, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETa, siiepHas MOJENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/[pa MPH pellieHnd (PU3ndecKux 3aaay;

pacno3HaBath (pu3nMyeckue sBJICHUA (IpolLecCchl) U OOBACHIATH MUX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKHN U KBAaHTOBOW (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEHCTBUA TOKA, B3aWMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
UHAYKIUS, JCHCTBME MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM M JBWXKYLIMHCS 3apsi,
AIIEKTPOMATHUTHBIE KOJICOAHUST W BOJIHBI, NPSIMOJMHEHHOE pacClIpOCTPAHEHUE CBETA,
OTpa)k€Hue, MpesoMIIeHHe, WHTephepeHIus, NUpakius U MNOJSpU3alUs CBETa, JUCIEPCHUS
cBera, (QotodnekTpuueckuii 3Ppdext (dhoTodddeKT), cBETOBOE IaBJIICHHE, BO3HUKHOBEHHUE
JMHENYaTOro CIeKTpa aToMa BOAOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

ONMKCHIBATh M3YYEHHBIE CBOICTBA BellecTBa (JIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKUE,
AIEKTPUUECKYIO MPOBOAMMOCTh PA3IMYHBIX CPEJl) U DIEKTPOMArHUTHbBIE SIBICHUS (TIPOIECCHI),
UCTIOJIb3YsT (U3MYECKUE BEIUYMHBI: DIIEKTPUYECKHM 3apsij, CHiIa TOKa, DSJIEKTPUYECKOE
HaIpsHKEHUE, JJIEKTPUUECKOE COMPOTHUBICHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOABUKYIIAS
cuia, paboTa TOKa, WHIYKUMS MarHUTHOTO T1oJs, cwia Awmmnepa, cuna Jlopenua,
WHJYKTUBHOCTh KaTYIIKU, SHEPTUSI DJIEKTPUUECKOTO0 ¥ MAarHUTHOTO TOJIEH, Mepuoj U 4acToTa
KoJieOaHuil B KoyieOaTeIbHOM KOHTYpE, 3apsij M CUJla TOKa B MPOLIECCe TapMOHUYECKHUX
AIIEKTPOMATHUTHBIX KoOJIeOaHUU, (OKYCHOE pacCTOSHUE M OINTHYECKas Cuja JUH3bI, MPU
OMHCAHUM TPABWIBHO TPAKTOBaTh (PU3UYECKUM CMBICH HCIOJIB3YEMbIX BEJIUYUH, HX
0003HAaUEHUsA W EJAWHMIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIONINE JaHHYIO (HU3UYECKYIO
BEJIMYUHY C APYTUMU BEIMUMHAMY;

ONMKCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS M IMIPOILIECCHI, HCIOIB3YyS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPrUs U
uMIyJibc (OTOHA, TEPUO TMOJIypacmlaaa, SHEPrus CBSI3W AaTOMHBIX sjiep, MPU ONMUCAHUU
MpaBUJILHO TPAKTOBATh (DU3MYECKUN CMBICT HCIOJNB3YEMbIX BEJIUYHMH, UX OOO3HAYEHUS U
CAVHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO0 BEJIUYHHY C JPYTUMU
BEJIMYMHAMHU, BBIUUCISATH 3HaUCHHUE (PU3UYECKOIN BEIMYHUHBI;

aHAIM3UPOBaTh (PU3UUYECKHE MPOIECChl U SBJICHUS, MCMIONB3Yys (U3UYECKHUE 3aKOHBI U
OPUHIUIBL: 3aK0OH OMa, 3aKOHBI TOCJIENOBATEILHOTO M MapaJUIEIbHOTO COCAUHEHUS
MIPOBOJHUKOB, 3akoH JDxoymsa—JIeHna, 3akOH 3JIEKTPOMAarHUTHOM MHIYKLHH, 3aKOH
MPSIMOJIMHEMHOTO PaclpOCTPAaHEHHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHMe OMHIITeHHa i GoTodpderra, 3aKOH COXpaHEHUS JHEPrUH, 3aKOH
COXpaHEHUs MMIYJIbCa, 3aKOH COXpPAHEHHUs DJIEKTPUYECKOTO 3apsiga, 3aKOH COXPaHCHUS
MacCoOBOTO YHMCJa, TOCTylaThl bopa, 3akOH pagMoaKTUBHOTO pacmaja, IpH 3TOM pa3inyaTh
CJIOBECHYIO (POPMYJIIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHUE W YCIIOBUS (TPaHMIIbI,
00J1acTH) MPUMEHUMOCTH;

OTpeeNsaTh HANpPaBJICHUE BEKTOpPAa MHAYKIIMM MArHUTHOTO TOJISI TPOBOJHUKA C TOKOM,
cwibl Amriepa u cuiibl JIopeHiia;

CTPOUTH U OMHCHIBATh N300pAKEHUE, CO3/1aBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOM JIMH301;

BBITIOJIHATh JKCIEPUMEHTHI MO MCCJIENOBAHUIO (DU3NYECKUX SIBJICHUN M TPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUH: TIpH ITOM  (POpMYJIUPOBATH
npobiieMy/3agadyy M THUIOTE3y Y4eOHOro OSKCIEPUMEHTa, COOHUpaTh YCTAHOBKY W3
MPEIOKEHHOTO 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISITh TMPSAMBIE M KOCBEHHBIC W3MEpPEHUS (U3MYECKUX BEIWYWH, TPH STOM
BBIOMPATh ONTUMAJIbHBINA CIIOCO0 W3MEPEHUS W WCIOJb30BaTh W3BECTHBIE METONBI OICHKU
MOTPETHOCTEN U3MEPEHN;

HCCJIEOBATh 3aBUCHUMOCTH  (U3MYECKUX BEJIMYMH C HWCIOJB30BAHUEM TPSIMBIX
M3MEPEHUM: TP STOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YJHTATHl MOTYyUYCHHOUN
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHJIE TaOIUI] W T'papuKOB, JejaTh BBIBOIBI TIO
pe3ynbTaTam HCCIICIOBAHUS;

coOmroiaTh TpaBuia O€30MacHOTO TpyJa MpU TMPOBEACHUHM HCCIEAOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, YYEOHO-HUCCIENOBATEILCKOW M TMPOEKTHOM JESTEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHHUS;



pemiath pacu€THhle 3aJadyd C SBHO 3aJaHHOM (QU3WYECKOW MOJAENbI0, MCIOJIb3Ys
(du3MUecKue 3aKOHbI U MIPUHIUIIBI, HA OCHOBE aHaJIN3a yCIIOBUS 3a7a4l BbIOUpaTh GU3HUECKYIO
MOJI€Jb, BBIIETATh (U3MUECKUE BEIMYMHBI U (HOPMYJIbI, HEOOXOAUMbIE MJid €€ peuieHus,
IPOBOJUTH PACUETHI M OLIEHUBATh PEATLHOCTH MOJYUYEHHOIO 3HaUCHUS (PU3NYECKON BETUUNHBL;

peniaTh KaueCTBEHHbIE 3aJlayd: BBICTPAWBATH JOTMYECKH HENMPOTHBOPEUYMBYIO IIETIOUYKY
pacCyKJIEHUU ¢ OMIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS;

UCIIOJIb30BaTh MPU PEIICEHUH Y4eOHBIX 3aJlad COBpPEMEHHblE HH(OPMAIIMOHHbIE
TEXHOJIOTUM JIJIsl MOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALMA U TPEJCTABICHUs Y4eOHOU U
HAYYHO-TIOMYJISIPHOW HH(OpPMAIMK, TOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMylo HHPOpPMAIIUIO;

OOBSACHATh NPUHLMUIBI JCHCTBUS MAalllMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasnuyaTh YCIOBHUS UX 0€30MaCHOIO UCIIOIb30BAHHUS B MIOBCEIHEBHON KU3HH;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TOBCEIHEBHOW IKU3HHM IS
oOecrieueHus 0€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOMCTBaMH,
JUISI COXpaHEHUs 3/I0pOBbsl U COOJIIOJIEHUS HOPM SKOJOTHYECKOTO MOBEJCHUSI B OKpYyKaroen
cpene;

paboTath B rPYIIIE C BHIOJHEHUEM PA3IMYHBIX COIMATBHBIX POJICH, MIIaHUPOBATh padOTy
TPYNIbI, pPaIMOHAIILHO paclpeAesisaTh OO0S3aHHOCTH M IUIAHUPOBAaTh JIEATEIBLHOCTh B
HECTaHJAPTHBIX CUTYAIIUSIX, aJIEKBAaTHO OIICHUBATh BKJIAJ KaXKJIOTO M3 yYAaCTHUKOB TPYMIBI B
pelIeHre paccMaTpruBaeMon MPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbie)
pa3aejioB U TeEM KounTtpoabHbie IIpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NporpamMmsbl padoThbI padoThbI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®dusuka 1 METOBI 5 bubmuorexa [JOK
' HAy4YHOTO TIO3HAHUS https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bubmmoteka [IOK
21 Kunewaritka S https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
22 Huammica ! https://m.edsoo.ru/7f41bf72
3aKOoHBI 5ub 10K
noIMoTeKa
23 COXPAHCHHA B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Uroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
OCHOBBI
31 MOJIEKYJIAPHO- 9 1 bu6muoreka [JOK
' KHHETHYECKOU https://m.edsoo.ru/7f41bf72
TEOpUU
3.9 OcHOBBI 10 L bubnuoteka [JOK
' TEPMOJANHAMUKHI https://m.edsoo.ru/7f41bf72



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

ArperaTHble

33 COCTOSIHUS 5 bu6nuoreka [IOK
' BemecTBa. MazoBbie https://m.edso00.ru/7f41bf72
HePEXOIbI
Hroro mno pazaeny 24

Paznen 4. JIEKTPOAUHAMUKA

bubnmoreka [IOK
41 DUICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIH
4.9 AIEKTPUUYECKUIN TOK. 19 bubnmoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB 11O 68

I[TPOTPAMME



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

11 KIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanme
Ne (undposbie)
pa3jeioB U TeEM Konrpouabnsie | IIpakrunuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMMblI padoThI padoTnI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
MaruauTHOE ToJIe. bubmuorexa [JOK
11 DneKTpOMarHuTHasI 11 1 3 https://m.edsoo.ru/7f4
UHYKIHSE 1c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
Mexanuyeckue u bubmuoreka [JOK
2.1 3JIEKTPOMAarHUTHbBIE 9 1 https://m.edsoo.ru/7f4
KoJe0anus 1c97¢c
MexaHu4eckue u bu6mmoreka [IOK
2.2 3JICKTPOMAarHUTHHIC 5 1 https://m.edsoo.ru/7f4
BOJIHBI 1c97c
bu6mmoreka [IOK
2.3 Orntuka 10 3 https://m.edsoo.ru/7f4
1c97c
Uroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI cieLIUaIbHOMN

bu6mmoreka [IOK

3.1 TEOPHH 4 1 https://m.edsoo.ru/7f4
OTHOCHUTEJILHOCTH 1c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
DNeMEeHTBhI KBAaHTOBOU bubmorera [JOK
4.1 6 https://m.edsoo.ru/7f4
OTNITHUKH
1c97c
bu6mmoreka [IOK
4.2 CrpoeHne aToMa 4 https://m.edsoo.ru/7f4
1c97c
bu6mmoreka [JOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f4
1c97c
Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

DJIeMEHTHI ACTPOHOMHU bubmorexa [IOK
>1 u actpopu HKEI) 7 1 https://m.edsoo.ru/7f4
o 1c97c
Hroro no paszueny 7

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE
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Bbub6mmoreka [JOK

6.1 I?SSSEZI}{OHH;% 4 https://m.edsoo.ru/7f4
1c97c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJBHOIO
IMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA
- ®usuka, 10 knace/ Msaxkumes I'.4., IletpoBa M.A., AkiimornepHoe o611ecTBo «31aTenbeTBo
«ITpocsemenue», 2020r.
- ®usuka, 11 xkmace/ Msxumes I'. 4., IletpoBa M.A., AkiimornepHoe o611ecTBo «31aTenbeTBo

«ITpocsemenue», 2021r.

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
1. PaGoune nporpammel k tuaur YMK I'. fI. MskumeBa : yueOHO-MeToaudeckoe nocooue / O.
A. Kpsicanona, I'. 5. Mskuiies. — M. : JIpoda, 2020

2. ®uzuka. 10 knacc. YueOHUK Jy1s 00111e00pa30oBatT. OpraHu3alvii ¢ mpuil.Ha

ANIEKTPOH. HOcHUTele: 0a30BbIM U poduibHbIN ypoBHU/ ['.4. Mskumes, M. A IlerpoBa / M.:
IIpocsemenne, 2020

3. ®usuka. 11 knacc. YueOHuk /i 001eo0pa3oBar. opraHu3aluil ¢ mpui.Ha

AJIEKTPOH. HOcHTele: 6a30BbId U poduibHbii ypoBHU/ .51, Mskumes, M.A Tletposa / M.:
ITpoceemnienue, 2021

4. Kynepurreitn FO.C. ®usuka. uddepeHupoBanHbie KOHTPOJIbHBIE Pab0ThL.7-11 Kiacc.
CI16.: Uzn. om «CeHTsi0pb», 2015

5. ®uznka. «k KOHCTPYKTOpP» CaMOCTOATENBHBIX U KOHTPOJbHBIX padoT. 10 — 11 kmaccer:
nocobue A yuurtenei oomeoodpasoart. yupexaeHuit/ C.M. Auapromeukus, A.C.
CnyxaeBckuii.- M.: [Ipocsemienne, 2018

6. Coopuuk 3amay no puszuke. 10-11 knaccsl (k yueOnukam ['.51. Msakumesa u.jap.) — M.:
Oxk3ameH, 2019

7. Coopuuk 3anay no pusuke nis 10—11 xkmaccel: mocodue st yyanuxcsi o0eo0pa3oBar.
opraHuzanuii: 60a3oBeiit U podui. yposuu / H.A. IlapdpentbeBa.- 5-¢ uza. M .: [Ipocsenienue,
2017 r.

8. ®usuka. 3agaunuk. 10-11 ki.: [Tocobue qis oOeoobpazoBar. YupexaeHuit / PoiMkeBud A.
I1. - M.: lpoda, 2019

9. TemaTnyeckue caMOCTOSITENbHBIC U KOHTPOJIbHBIE padoThl 1o pusuke. 10 xmacc. / O.U.
I'pomuieBa.- M.: Dk3ameHn, 2017

10. A.I1. PeimkeBuu. COopHuk 3am1a4 no ¢puszuke. Mocksa, poda, 2017 r

11. ®ponTansHbie 1a00paTOpHBIE paboTHI O Pu3nke B 7-11 kinaccax 0011e00pa3oBaTebHbIX
yupexaenusx: Ku. ansa yuurens / B.A. bypos, FO.U. luk, b.C. 3BopsikuH u 1p.; noa pen. B.A.
Bbypoga, I'.I'. Hukudopoga. - M.: [Ipocsenienue: Yue0, aut., 2015

12. JI. A. Kupuk. @uznka 10 COOpHUK CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. MockBa
«nekca» 2019 r.



13. dusuka. 10 knacc: TeXHOIOTHYECKHE KapThl ypOKOB 1o yuebuuky I'.51. Mskumesa, b.b.
byxosuera, H.H. Corckoro/ aBt.-coct. H.JI. [lenarefiuenko.- Bonarorpan: Yuurens. 2019
14. I".B. Mapkuna ®usuka 10 knacc. [loypounsie miansl o yueobnuky I'.4. Msikummesa, b.b.
byxosuesa. B.: Yuutens, 2020

15. COOpHHK TECTOBBIX 3aJJaHUM JJIsI TEMATUYECKOTO U UTOTOBOI'O KOHTPOJISL.
®usuka 10 knace. M.: «MuTtemnexr-Lentp», 2019

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubmmoteka I{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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