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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOTO YpOBHS Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpazoBarenbHON IporpaMmsbl, peacraBieHHbIX B DI'OC COO, a Takxke ¢ yuéToMm deaepaibHOM
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIICTIIIUY TPENoiaBaHus yueOHoro mpenamera «Pu3nka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3ylOUIIMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Conepxanne mporpamMMmbl 1o (M3MKE HampaBieHO Ha (OPMHUPOBAHHME €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yIbTaThl OCBOCHHS Kypca (PU3UKHU: TMUYHOCTHBIC, METAaNpeIMETHBIE, IPEeAMETHBIE (Ha 6a30BOM

YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUpPYEMbIC PE3YNbTAThl OCBOCHHUS Kypca (pu3mku Ha 6a30BOM YpPOBHE, B TOM YHCIIE
MpPEAMETHBIC PE3YJIBTATHI 110 TOAaM OOyUEHHUS;
e cozaepxanue yueOHoro npeamera «Pusnkay mo rojgaM oOydeHus.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUMIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT U
B c(epe HSHEpreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHS HOBBIX MAaTEpUaJIOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHUE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEOBAaHUI.

B ocHOBY kypca ¢u3MKH 11 YPOBHSI CpeIHEro o0IIero oOpa3oBaHus MOJIOKEH Pl UIIEH,
KOTOpPBbIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fiesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepual Kypca GU3NKH 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (QOpMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanus npeanoyiaraeT UCHOIb30BaHUE T'yMaHUTAPHOTO
noTeHIana PU3NIeCKOr HayKu, OCMBICIICHHUE CBSI3HM Pa3BUTHS (U3UKHU C pa3BUTHEM OOIIECTBa, a
Tak)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJIOTUYECKHUMH MPOOIEMaMHU.

Hoes npuxnaonou nanpaenrennocmu. Kypce Gu3MKu mpeanogaraet 3HakOMCTBO € IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.



Hoesn »osxonoeuzayuu peannsyercss TOCPEICTBOM BBEIEHUS 3JEMEHTOB COJCpPKAHMUA,
MOCBSIIEHHBIX JKOJIOTUYECKUM TMPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palluOHAIFHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpeaHEero oOIIero oopa3zoBaHHS
SBISIIOTCSL  (pu3Hyeckue Teopud ((HOpMHPOBAHHME NPEACTABICHUH O CTPYKTYpe IMOCTPOCHUS
buznyecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPHUHIUIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0] B Kypce (PU3MKHM peamn3yeTrcs MPexae BCero 3a CUET
OpraHu3aluy 3KCIIEPUMEHTAILHOW JEATEIbHOCTH oOy4vatromuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUH CHHCOK
YUEHUYECKUX MPAKTHYECCKUX padoT. BeigeneHrue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJISI M OIEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa30BaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAHMPOBAHMS M OCHAleHUA Kabuneta ¢usuku. [Ipu sTom
o0ecrieunBaeTCsl OBJIAJCHHE OOYYAIONIMMHUCS YMECHHUSMHU IPOBOJUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHME yenseTcs pelIeHUI0 pacyETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUIS pacYETHBIX 3a7a4 MIPHOPUTETOM SIBJISFOTCS 3a7a4M C SIBHO 33JIaHHON (PU3MYECKOW MOJIEIIBIO,
MO3BOJISIOIINE TPUMEHSATh U3yYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pas3jena Kypca,
TaK W HMHTETPUPYS 3HAaHUSA U3 Pa3HBIX pa3fenoB. [l KauyecTBEHHBIX 3a/ad MPHOPUTETOM
SBIIIIOTCS 3aJlaHUsl Ha OOBSCHEHWE TMPOTCKaHWS (PHU3UYECKHX SBJICHHA W TPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (U3MUecKoW MOJeNu A CUTyallud HpPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrieyeHHI0 yueOHOro mporecca 0a30Bbli ypoBEHb Kypca (PU3MKU HAa YPOBHE CPEHETO 00I1Iero
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (PM3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabunere ¢usuku
JOJKHO OBITh HeoOxoJIuMoe J1abopaTopHOE OOOpYyAOBaHUE JUUIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yueHU4eCKuX MPakTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py/10BaHHE.

I[eMOHCTpaI_[I/IOHHOC O60py,HOBaHI/Ie q)OpMI/IpyCTCSI B COOTBCTCTBHU C IIPUHOHUIIOM
MHHHMAJIbHOH JOCTAaTOYHOCTU U o0OecreynBacT IMOCTAHOBKY IEPCUUCIICHHBIX B IMPOrpamme I1o
(1)I/ISI/IKC KIIOYCBBIX I[eMOHCTpaI_II/Iﬁ AJIL UCCIICAOBAHUS H3YYACMbIX SBJICHUH H IMponeccos,
SMIIUPUYCCKUX U (I)YHI[aMCHTaJ'ILHLIX 3aKOHOB, UX TCXHHUYCCKHUX HpHMCHCHHﬁ.

JlaGopaTtopHoe 000pyA0BaHHE sl YUEHUUECKUX PAKTHYECKUX paboT GopMHUpYeETCs B BUIE
TEMaTHYECKMX KOMIUIEKTOB M oOecredyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX M LM(POBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU HCJIIsIMU NU3YUCHU A (1)I/ISI/IKI/I B O6H_ICM 06p8.30BaHI/II/I SABIIAKOTCA:

e (hopMupOBaHME HHTEPECA U CTPEMJICHUS O0YUAIOIUXCS K HAYYHOMY H3yYSHUIO TIPUPOIBI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJICTaBICHMH O HAaydHOM METOA€ T[O3HaHUus U  (QOpPMHUpPOBaHUE
UCCJIEI0BATENIBCKOIO OTHOLICHUS K OKPYKAIOIIMUM SIBJICHUSIM;



e (opMupOBaHHE HAYYHOI'O MHUPOBO33PEHHUSI KaK pe3yibTaTa M3YYCHHs OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PH3HKH;

e (opMHpoBaHNE YMEHUIH OOBSACHATH SBICHHS C MCIIOIH30BaHMEM (M3MUECKUX 3HAHUHN U
HAYYHBIX J0Ka3aTeJIbCTB;

e (opMHpOBaHHE MPENCTABICHUI O PONMM (HU3MKH JUIS PA3BUTHS IPYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

Joctuxenue 3THX Liejaed o0ecreunBaeTcs pelIeHHEM CIEAYIOIUX 3aJady B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus:

e TPHOOPETEHUE CUCTEMbI 3HAHUK 00 OOMMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, SICKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e (opmupoBaHUE YMEHHI IPUMEHSTh TCOPETHUSCKUE 3HAHUS JUIsI 00BICHEHUS (PHU3UIESCKIX
SIBIICHU B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEIHEBHOW YKHU3HU;

e OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 33]1a4 C SIBHO 331aHHON (PU3NYECKOI MOJIEIbIO,
3aj1a4, MOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3JaHNe PU3UIECKOM MOJICITH, aJIeKBATHOM
YCIIOBUSIM 3a]1a4U;

e TOHMMaHHE (HU3UYECKUX OCHOB M TPUHIMIIOB JCWCTBUS TEXHUYECKUX YCTPOKHCTB H
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

e OBJIQJICHUE METOJAaMH CaMOCTOSITEIILHOTO IUIAHHUPOBAHUS W TPOBEICHUS (PU3UUICCKUX
OKCIIEPUMEHTOB, aHAIM3a U UHTEPIPETAIIMA UHPOPMAITIH, ONIPEACICHHS JOCTOBEPHOCTH
MOJYYCHHOTO Pe3yJsIbTara;

e CO3/IaHUE YCJIOBUH A Pa3BUTHUS YMEHUH MPOEKTHO-UCCIIEIOBATEIBCKOW, TBOPUECKOM
NEeSITEITLHOCTH.

Ha wmsyuenue ¢u3uku (0a30BBI YpPOBEHb) Ha YPOBHE CpPEIHEro 0O0IIero oOpa3oBaHMS
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 kimacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (GU3KKe MepeyeHb JabOpaTOPHBIX U MPAKTHYECKUX padoT
SBJISICTCA PEKOMEHOBAaHHBIM, YUYMTENb J€JaeT BbIOOp IMpOBeAEHUs J1a00paTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEPKAHUE OBYYEHUA

10 KUIACC

Pa3znen 1. ®Puzuka n METOAbI HAYYHOI'0 MO3HAHUSA

®usnka — Hayka o npupone. Hayunble MeToabl Mo3HaHUs OKpysKarouero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MOI[GJ'II/IpOBaHI/IC (1)I/IBI/ILIGCKI/IX SIBIICHUI H IMpoHIecCCoOB. HaquLIe runore3pl. Ou3ndecKue
3aKOHBI 1 TCOPHHU. FpaHI/II_II)I IIPUMEHUMOCTHU (bI/I3I/I‘IeCKI/IX 3aKOHOB. HpI/IHI_II/Il'I COOTBCTCTBUA.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaoroBsle ¥ U(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXaHW4YecKoro maBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienure, CKkOpocTh (CpelnHssi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpPEHHE
MaTepHaanoﬁ TOYKH, UX NPOCKIOHWHN HAa OCH CUCTCMbI KOOpAWHAT. Crnoxxenue nepeMemeHI/Iﬁ n
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJUHEHHOoe ABWKeHHe. ['paduku 3aBUCMMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MAaTEpUAIbHONM TOUKHA OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..
KpuBonuueiinoe aBmxkeHue. J[BH)KEHME MaTEpUAbHOM TOUYKM MO OKPYKHOCTU C
MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, IMHEIHAsA CKOpOCTh. [lepron n yactora

oOpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuueckue YCTPOﬁCTBa H MMPAKTUYCCKOC IIPUMCHCHHUE: CITUAOMETP, ABUKCHUC CHAPSAAO0B,
OCITHBIC 1 peMéHHBIC nepcaavn.

Jlemoncmpayuu
Mogenb cuctemMbl OTCUETA, UIUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JBHXKCHHUS.
[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.



Habmionenue nBmwxeHus tena, OpoIeHHOro MO YTIOM K TOPU30HTY M TOPH30HTAIIBHO.
H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHre HepaBHOMEPHOI'O ABUKEHHUS C LIENbIO OIIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

I/ICCJ'IGI[OBaHI/IC COOTHOHICHUA MCKIY ITYTAMU, HpOfII[CHHbIMPI TCJIOM 3a MMOCJICA0BATCIIbHBIC

paBHBIE IPOMEXKYTKH BPEMEHH IMPU PABHOYCKOPEHHOM JBH)KEHHUU C Ha4yallbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuyenue aBUKEHUS IIApPUKA B BA3KOU KUIKOCTH.
N3yueHue OBM>KEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anuned. [lepBoiit 3akoH HptoToHa. MHEpLManbHbIE CUCTEMBI
oTcuYéTa.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokost, CkoibxeHus, kauenus). Cuia tperust. Cyxoe tpenue. Cuna
TPEHHUsSI CKOJIbKEHUsSI U cwiia TpeHus nokosi. Koaddunuent tpenns. Cuna cOnpoTUBICHUS TIPU
JIBYDKEHUH Tela B )KUJKOCTH MIIU Tase.

HOCTyrIaTeJ'ILHOC " BpalllaTCJIbHOC ABUKCHUC a0COJIFOTHO TBép)IOFO TCI1a.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalicHu. IIneyo cunsl. YciaoBus PaBHOBCCHUSA TBépI[Ol"O
TCIa.

TexHuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IPUMCHCHUC: IMOAIINITHUKH, OBHUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne MHEpLHH.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.
Bropoii 3akon Herorona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiuii.



Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHHUH.
CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HUS M CKOJIbKEHHUS.
VYcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3ydeHne ABMKEHUS OpyCcKa 10 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE W PE3UHOBOM
obpasiie, oT ux nedopmarnuu.

I/ICCJ'IG,I[OBaHI/IC YCJ'IOBI/Iﬁ PaBHOBECHUA TBépI[OFO TEJIa, UMCIOIICTO OCh BpalllCHH .
Tema 3. 3axkonwvt COXPAHEHUA 6 MEéXAHUKE

HMnynbc MaTepualibHON TOUKM (TeJa), CUCTEMBl MaTEpUANIbHBIX TOUYEK. MIMIynbC Cuilbl U
MU3MEHEHHUE UMITYyJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbCca. PeakTHBHOE NBUKCHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus MarepuaibHOM TOUkH. Teopema 00 M3MEHEHMM KHUHETUYECKOU
JHEPrUu.

[TorenuuanbHas sueprus. [loTeHMaNbHAsA SHEPTUs yOpyro AepOpMUPOBAHHOM MPYKUHBI.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHLII/IEUIBHI)IG N HCIIOTCHIMAJIbHBIC CHIIBI. CBs3b pa60TBI HCIIOTCHUHAJIBHBIX CHJI C
W3MEHCHHEM MEXaHHICCKOM SHEPTHUU CUCTCMBI TCIIL. 3aKkoH COXpaHCHHUA MEXaHUYECKOM OHCPIHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.

Llemoncmpayuu

3aK0oH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHLIMATBHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

I/IBYIICHI/IC a0COJIFOTHO HEYIIpyroro yaapa C IIOMOIIbIO [IBYX OJWHAKOBBIX HHTIHBIX
MasATHHKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYECKOM SHEpPruu Tella Ha
IpUMepe pacTsKEHHs] pe3MHOBOTO JKI'yTa.

Paspnen 3. Moaekyasipaast pu3uka 1 TepMOAUHAMHMKA



Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KHHETUUECKOW TEOPUH M MX ONBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOCHCTBUS YaCTHUI BEIIECTBA.
Mogenu cTpoeHus ra30B, KHUIKOCTEN U TBEPABIX TE U 00BAICHEHHE CBOICTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIUIOBOTO BMKEHUs yacTull ras3a. [llkama remnepatyp KenbBuna. I'a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporeccsl B uAcaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe npencTaBieHUE M30IPOLECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnBITHI, JTOKa3BIBAIONINE JHUCKPETHOE CTPOSHUE BemecTBa, ¢Gotorpaduu  MOJICKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogensb onbita LlTepHa.

OnbITHI, 10Ka3bIBAIOLIUE CYIIECTBOBAHUE MEXMOJIEKYIIIPHOIO B3aUMOICHCTBHUS.
Mopenb, HUTIOCTPUPYIOLIas NPUPOLY AaBICHUS ra3a Ha CTeHKH COCYa.

OnbIThl, WJUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSHUS UI€ANBHOTO ra3a, H30MpPOIIECCH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OmnpeneneHre Macchl BO3JlyXxa B KJIAaCCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0béMa
KOMHATBI, JIaBJICHHUS U TEMIIEPaTyphl BO3/IyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonnHamuueckass cucteMa. BHYTpEHHs SHEpPruss TEPMOJMHAMHUYECKOW CHCTEMBI U
criocoOb! e€ u3mMeHeHus. KoianuecTBo TenmaoTel U paboTa. BHyTpeHHSs 3HEprusi 0JJHOATOMHOIO
MJIANBHOTO ra3a. Bupl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs

TEIIOEMKOCTD BEILIECTRA. KonnuecTBo TEmIOTHI Ipu TeIuioncpeaayc.

[TousTue 06 a,Z[I/Ia6aTHOM rmponecce. HepBLIﬁ 3aKOH TCpMOJUHAMUKH. HpI/IMCHCHI/IC epBoro
3aKOHa TCPMOANHAMUKHU K U30IIPOLICCCaM. Fpa(I)I/ILICCKaSI HHTCpHpCTaAlUs pa6OTLI rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh mpoieccoB B IpUpoe.



Tennobie MammHbl. [TpuHIMTBL AeHCcTBUS TeroBbIX MamuH. [Ipeobpa3oBanus sHEpTUn B
TETUIOBBIX MamnHax. KoadduuuenT noneznoro neictus temnooit Mamumusl. Lukn KapHo u ero
KO3 PUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTHUUECKHUE MPOOIEMbI TETUIODHEPTETUKH.

TexHuueckue yCTpoOHCTBA M MpPaKTHUYECKOE IMPUMEHEHHUE: JBUraTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEW SHEPrHM Teja MPU COBEPIICHUH DPAOOTHL: BBUIET MPOOKU W3

OYTBUIKH TIOJ] ICCTBUEM CIKATOTO BO3yXa, HAarpeBaHue dpupa B JaTYHHOU TPyOKe MyTEM TpEHUS
(BUCOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACUIMPEHHIO BO3LyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O IBUraTeJIsl.
Yuenuueckuii sxcnepumenm, rabopamophule pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanua ¢ewjecmea. Pazogvie nepexoovl

Hap006pa30BaHHe U KOHACHCAaI M. I/IcnapeHHe M KuneHne. AGCOII0OTHAS U OTHOCUTEIbHAS

BIIQXXHOCTh BO31yxa. HacelmeHHsIil map. YaenpHas TemaoTa mapooOpa3oBaHusA. 3aBHCUMOCTb
TeMIIepaTypbl KUIEHUs OT aBJICHUS.

TBépnoe Teno. Kpucramnmyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanus.

YPaBHeHI/Ie TEIUIOBOro OallaHca.

TexHudeckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHUE: TUTPOMETP M IICUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MTOJYUCHUA COBPCMCHHBIX MATCPUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kumnenve npu mOHM>KEHHOM JIaBJICHHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habnronenre HarpeBaHus U MIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.
JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I/ISMepeHI/Ie OTHOCHUTEIBHOM BIAXKHOCTH BO3yXa.



Pa3zgea 4. duekTpoauHaMuKa
Tema 1. Dnexmpocmamuka

OJIeKTpU3anusa TeJl. OJEeKTpUYecKui 3apsa. JBa BHAa dSIEKTPUUYECKUX  3apsJIOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. ToueuyHbli  2JIEKTpUYECKUN — 3apsi.
OnekTpuueckoe moje. Hampsk€HHOCTh 3iekTpudeckoro mois. [lpuHuun cynepno3unuu

OJICKTPHUICCKUX roJielt. Jlmanm Hapr[}KéHHOCTI/I OJICKTPHUYECKOT'O IT0JIA.

PabGoTa cun SJICKTPOCTATUYCCKOI'O I10JIA. HOTCHHI/I&H. PaszHocTh IIOTCHIIMAJIOB. HpOBOI[HI/IKI/I
N JUSJICKTPHUKHU B SJICKTPOCTATUYCCKOM IT0JIC. I[I/IBJIGKTPI/I‘-ICCKBJI IMPOHUITACMOCTb.

OnektpoéMkocTb. KonaeHcatop. DEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsHKEHHOTO KOHIEHCaTopa.

TexHuueckue yYCTpPOHCTBA M INPAKTUYECKOE IMPUMEHEHME: 3IIEKTPOCKOI, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3anmoaeincTBue HadIeKTPU30BAHHbIX TEI.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JINdNIeKTPUKHY B AJIEKTPOCTATUYECKOM IIOJIE.

3aBHCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOT'O KOHACHCATOPA OT IJiomaan miaCTuH, paCCTOAHUA
MCKAY HUMHU U JIPIBJIGKTpI/IquKOﬁ IMPOHUITACMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNIEKTPUUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. McTOUuHMKHM TOKa.
Cuna toka. [TocTosHHEBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Henu.

SJICKTpI/ILIeCKOC COIIPOTUBJICHHC. YaenbHOE COIIPOTHUBJICHUC BCIIICCTBA.
HOCJ’IG}IOB&T@J’IBHO@, napajjiCJbHOC, CMCIIAHHOC COCAUHCHNUE ITPOBOJHHUKOB.



Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIenma. MOIHOCTD 3IEKTPHUUECKOTO TOKA.

ONEeKTpOJBMKYILAsl CHUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa 1is
MOJIHOM (3aMKHYTOM) asiekTpruyeckoi nenu. KopoTkoe 3aMblkaHue.

DJNIEKTPOHHAs POBOAUMOCTD TBEPABIX METAILIOB. 3aBUCHMOCThH COITPOTUBIICHUSI METAIJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonHuku. CoOcTBEHHass M NPHUMECHas MPOBOAUMOCTb IOJYIPOBOJHUKOB.
CsoiicTBa p—N-niepexona. [lomynpoBoHUKOBbIE TPHUOOPHI.

DJIEKTpUYECKU TOK B pAacTBOpaXx M paciuiaBaX 3JEKTPOJIUTOB. DJIEKTPOIHTHYECKAs
U CCOIUAIs. DIEKTPOIIU3.

DneKkTpuuecKkuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psa. MoaHus.
[Tna3ma.

TexHuYecKre yCTPOMCTBA U MPAKTHYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHMKH TOKa, »JJEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIBHBIC IPHOOPHI,
TEPMOMETP  CONPOTHUBIICHHUS, BAKyyMHBIA  JHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

I/I3MepeHHe CUJIbI TOKA W HAIIPSXKCHHA.

3aBHCHMOCTD COIIPOTUBJICHUA HWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOINAAU
IMOIICPCUYHOI'0 CCUCHUA U MaTCpHaJla.

CwMmenranHoe COCIAUMHCHUC ITPOBOJHHUKOB.

HpHMOG HU3MCPCHUC BHCKTpOI[BI/I)I(YH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKaHUC TaJIbBAHUYCCKOI'O
9JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTUBJICHUA.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBoii pa3ps U MPOBOJIUMOCTh BO3IyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmnvle pabomuol

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHue 31eKTpOABIKYILEH CHUIIbl HICTOYHMKA TOKA U €r0 BHYTPEHHET0 COPOTHUBIICHHS.
Habmonenue snextponunsa.

Me:xnpeamerHbie CBA3H



Wzyuenue kypca ¢uszuku 0Oa3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C y4&TOM
COACPKATCIIbHBIX MCIKIIPECAMCTHBIX CBsI3ell C KypCamMu MaTCMaTUuKU, 6I/IOJ'IOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle nouwsimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO ITO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pemieHuEe CUCTEMbl YpaBHEHUM, TMHENHas (GyHKIus, mapadona, runepoona,
uX rpaduKku U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC,
OCHOBHO€ TPUTIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M HX MPOEKIHMH HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe NBMXKEHUE B KHUBOW mpupoje, mudgysus, ocMoc, TermIoo0MeH
KHMBBIX OpPTraHU3MOB (BHIIbI TEIUIONEPEIauH, TEIZIOBOC PAaBHOBECHE), IICKTPUUYCCKUE SBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOMCTBA METAJIOB, JIEKTPOJUTUYECKAS TUCCOLIMAIIMSI, TaJlbBaHUKA.

l'eocpaghus: BAXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKue ABMKCHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKK, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYeHHUs] COBPEMEHHBIX MaTepUaioB, B TOM YHUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TAJTbBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuThl. B3auMOIENCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe THoOJe€.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cyliepno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKIMY. KapTiHa TuHUI MarHUTHON MHAYKIUHU TOJIS TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1ojie HMpOBOJHHMKA ¢ TOKOM. KapTWHa JIMHMM MHIYKOUHM MarHUTHOTO IOJIA
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHna, €€ Moaynbp M HampaBleHHE. J[BHKEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.



SIBneHue IEKTpOMAarHUTHOM MHAYKUUU. IIOTOK BEKTOpa MAarHUTHOM HWHIYKIUH.
DneKTpoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH IEKTPOMAarHUTHON nHAyKunu Papazes.

BuxpeBoe anekTpuueckoe Mmose. OJIEKTPOABMKYIIAs CUIa HMHIYKIUU B IPOBOJHMKE,
JABIKYIIEMCS TIOCTYIIATEIBHO B OJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuiio Jlenua.

NHayKTUBHOCTH. SIBJIeHHE CAMOMHIYKIIUHU. DJIEKTPOIBHKYILASl CHJIa CAMOMHTYKIHH.
DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

Texuudeckue YCTpOfICTBa U HOPAKTHYICCKOC TPHUMCHCHUC. TIOCTOSAHHBLIC MArHHWTHI,
9JICKTPOMAIrHUTEI, SJICKTPOABUT'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUI], MHAYKIITUOHHAA IICYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHNE AJIEKTPOHHOT'O MyYKa MAarHUTHBIM I1OJIEM.
JIMHUYM UHIYKIIMY MAarHUTHOTO TOJIS.
BzaumopeiicTBie 1ByX MPOBOJHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBneHre AMeKTPOMarHUTHOM UHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD BHCKTpO)IBI/I)KYH_Ieﬁ CHJIbI MHAYKIUU OT CKOPOCTU U3MCHCHUS MArHUTHOT'O
IIOTOKa.

SIBneHne caMOMHIYKIMU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4yeHnne MarHuTHOTO TI0JIs1 KaTYIIKH C TOKOM.

HccenenoBanue 1eUCTBUA IOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUSI BHCKTpOMaFHHTHOﬁ HHAYKIWH.

Pasaea 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus



Konebarenbnass cucrema. CBOOOAHBIE MeXaHWUYecKue KonebaHus. [apMoHUYecKue
konebanus. Ilepmon, wactota, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnyeckuii MassTHUK. Y paBHEHHE rapMOHHYECKUX Kojiebanwuii. [IpeBpaiienne s3Hepruu npu
TrapMOHUYECKUX KOJIeOaHMIX.

Konebarenbuplii koHTYyp. CBOOOAHBIE 3JEKTPOMATHUTHBIE KOJEOAHUS B HICATLHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIYy MEXaHWYECKMMHU M 3JEKTPOMarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aryxarouux KojeOaHMsIX. BbIHYy)XIE€HHbIE MEXaHUYECKUEe KojeOaHMs.
Pe3onanc. BeiHyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemennblil Tok. CHHYycOMAANBHBIN NEPEMEHHBIA TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IIpousBoacTBo, mepenaya W NOTPEOJICHUE SJICKTPUYESCKOW IHEPTHH.
DKOJIOTUYECKHE PHCKH TMPH TPOU3BOACTBE JIIEKTpOdHepruu. KynbTypa wucmonbp30BaHuUs

ANEKTPOIHEPIUU B IOBCEAHEBHOM )KU3HH.

TexHudyeckne yCTpPOMCTBA M IPAKTHUYECKOE IPHUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK,
TEHEpaTOp INEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIlepeiay.

Jlemoncmpayuu

WccnenoBanue mapaMeTpoB KoJieOaTEIbHON CUCTEMBI (MPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

Habmroienue 3aTyxaronux KoiaeOaHuil.
HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJICOAHUHA.
HabGmonenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHbIE KOJIeOaHus.

OcmumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onaHC mpu 1OCIIEIOBATEIPHOM COEIMHEHUHN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU H
KOH/JIEHCATOopaA.

Mopneinb TUHUY DIIEKTPOIIEpEAAUN.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

WccnenoBanme 3aBUCUMOCTH TIEPHOJIAa MAJIBIX KOJIeOaHUH Tpy3a HA HUTH OT JJIMHBI HUTH U
Macchbl rpysa.

HccnenoBanne mNEpeMEHHOTO0 TOKa B LENM M3 MOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHble 80JIHbL



Mexanuueckre BOJHBI, yCII0BUS pacnpocTpaneHusd. Ilepuon. CkopocTs pacnpocTpaHEHUS
U JMHa BojHBL. [lomepeuHble W TMpOAOIbHBIE BOJMHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
DONEeKTPOMarHUTHBIE BOJHBL. Y CIIOBUSI M3Ty4eHHs 3JCKTPOMArHUTHBIX BOJIH. B3anmuas

opueHranus BekTopoB E, B, V B anexrpomaruutHoit BoiHe. CBONCTBA AJIEKTPOMATHUTHBIX BOJIH:

OTpakeHHe, MpeJoMjieHHe, noispuzauus, audpakuus, wuHreppepenuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 31EeKTPOMArHUTHBIX BOJH. lIprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeneBuaeHUs. Pagnonokanus.
DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHudyeckue ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHUKA B TEXHUKE W MEIULIMHE, pajap, PaAHONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmionenne CBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYJOM W YacTOTOM
KoJIcOaHUIA.

UccnenoBanue  CBOWCTB  AIEKTPOMATHUTHBIX  BOJIH:  OTPa)XEHHE, IPEIIOMIICHHUE,
noJnsipu3anus, 1udpakuus, HHTephepeHIIHsL.

Tema 3. Onmuka

I'eomeTpuyeckas onrtuka. [IpsMonuHeiiHOEe pacIpOCTpaHEHNE CBETA B OJJHOPOJHOM Cpelie.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHue H300paKCHUH B IIOCKOM
3epKaie.

[Ipenomnenne cBeTra. 3aKkOHBI TpEJIOMJIEHUS CBeTa. AOCOIIOTHBIM  TOKa3aTelsb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceera. ClnoxHbIi coctaB 6eoro csera. L{per.



CoOuparomue U pacceuBaromive JTUH3bL. ToHKasg JsnH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJIa TOHKOM JTUH3BL. [locTpoenne n3o0pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas onrtuka. HMurepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX

KOI'€pC€HTHBIX HCTOYHHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YcjaoBHe HaONIOAEHUS TJABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus cBeTa.

TexHuueckue ycTpoiicTBa M NPAaKTHUECKOE NPUMEHEHHE: OYKH, Jymna, QoTroamnmnapar,
NPOCKIIMOHHBIN armnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEeHIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHetHOE pacnpocTpaHeHHEe, OTpakeHHWE M MpeJoMieHue cBera. OnTuyeckue
IPUOOPHI.

[TonHOE BHYTpeHHEe oTpakeHue. MoJienb CBETOBO/IA.
HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.
Moenu MEUKpPOCKOIIA, TEJIECKOTA.

Habmonenne naTepdepeHnm crera.

Hab6monenue nudpakiuu certa.

Habmronenue nucnepcun cBera.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.
[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmonenne nosisipu3aiu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
W3mepenne mokazaTess MpeoMIICHHUS CTEKJIA.
HccnenoBanre CBONCTB N300pakeHU B JTHMH3AX.

Ha6J'IIOIleHI/IC AUCIICPCHUU CBETA.

Pa3nen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEJIBHOCTH



I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTynarsl crnenuanbHOM Teopuu

OTHOCHUTCJIIBHOCTH: I/IHBapI/IaHTHOCTB MOI[y.]ISI CKOpOCTI/I CBCTa B BaKyyMe, HpI/IHLII/IH
OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH. 3aMCI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC IJIUHBI.
:‘)HepFI/IH H UMITYJIBC pCHﬂTHBHCTCKOﬁ qaCTUILIBI.

CBs13b MaccChI ¢ 3HepI‘I/Ief/'I H UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIIBI. BHCpFI/Iﬂ IIOKOA.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu

®dotonbl. Gopmyna I[Tnanka cBs3u sHEpPrun (HOTOHA C €ro YaCTOTOW. DHEPrUsl U UMITYJIbC
doroHa.

Otkpeitie u wuccinenoBanue (Goroddpdexra. Onwitet A. I'. CromeroBa. 3aKOHBI
dororddekra. YpaBuenue Diinmreiina 1 hotosddexra. «Kpacnas rpanuna» potosddexra.

JlaBnenue ceera. Onwitel [1. H. JIeOGenena.

XUMHYECKOE NeHICTBUE CBETA.

TexHu4eckne YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTOeMeHT, (OTONATIHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

DotodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.
Hccnenoanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
CBeToano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuil. [lmanerapuas
monenb atoMa. [locrynater bopa. Usnydenue u nornomieHue GOTOHOB MpU MEPEXOAE aroma C
OJIHOTO YPOBHS dHEPTUU Ha Ipyroil. Buasl cnektpoB. CriekTp YpOBHEH SHEPTHUH aTOMa BOIOPO/Ia.

BousiHoBsIe cBOMcTBa yacTull. Bosubl ne bpoinsa. KopmyckyisipHO-BOJIHOBOM Tyanu3M.

CronTagHoe U BBIHY)XXACHHOC M3TYUCHHUC.

TexHudyeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA aHaIu3
(cTieKTpOoCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb onbiTa Pezepdopaa.



OHpGI[eJICHI/Ie JAJIMHBI BOJIHEI JIa3Cpa.

Hab6nronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hablnronenue nuneiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI, I0KA3bIBAIOLINE CII0AKHOCTh CTPOEHHUS sApa. OTKPBITHE PaJOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo omnpeneneHnio cocraBa paaloakTHBHOTO u3nydenus. CBoiicTBa anbda-,

6eTa-, raMMa-u3JIydCHUsI. Bansaue PaIrO0aKTHBHOCTHU HA KUBbLIC OPIraHHU3MBbI.

OTtkpeITHE TPOTOHA U HeWTpoHa. HykimonHas mozaens snpa I eiizenoepra—Banenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniag. DNEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amMma-uznydyeHue. 3aKoH
PaJMOaKTHBHOTO pacraja.

OHeprus cB3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii  peaktop. Tepmosimepnsiit cunTe3. [IpoOiremMbl M TEPCHEKTHBHI  SACPHOMN
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IAEPHON SHEPTETUKH.

OnemMeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTalbHbIe B3aUMOeHCTBUS. EqUHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHUYecKne yCTpOCTBa W MpPAaKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu
CuéTYynK MOHMU3UPYIOIIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH
Oranel pa3BUTUs acTpoHOMUU. [IpuKkiagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHNE aCTPOHOMUM.
Bun 3Bé3nnoro HeGa. Co3Be3aus, sipKkue 3BE3/IbI, IUNIAHETHI, UX BUIUMOE JBHUKEHUE.

ConHeuHas cucrema.



Connue. ConHeunast akTuBHOCTb. VMctounuk sHepruum ConHua u 3BE3NM. 3BE3NBI, HX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CHeKTpajlbHbIN KJIacC — CBETUMOCTbY. 3BE3/1bI INIABHON
MOCIICOBATENBHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTBbY»  JUIsl  3BE3J  IJIaBHOU
nociaeaoBarelbHOCTH. BHyTpeHHee crpoeHue 3BE3M. CoOBpeMEHHBIE INPEIACTABICHUS O
IIPOUCXO0XKACHNN U 3Botonuu CoslHIA U 3BE311. DTaIbl KU3HU 3BE3 L.

Muineunsiit [Iyte — Hama ["anaktuka. [Tonoxenue u nuxenne Connua B ["aaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6na. PazOeranme ramaktuk. Teopwus
Bosnbuioro B3psiBa. PennkToBoe n3nyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.
Hepeménnbie mpo6ieMbl aCTPOHOMUH.
Yuenuueckue nabniooenus

HabumroneHnss HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HeOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nomnymapus 1 sipkue 3BE3/bl.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.
O0o0marmniee noBTOpeHne

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COLMAJIbHOH H
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOU
HAYYHOH KapTHHE MHpa, poib (U3MYEeCKOW Teopuu B (GOPMHUPOBAHUHM MPEICTABICHUN O
¢u3nueckoil kapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEJCTaBICHUMN O IIPUPOJIE.

MemnpenMeTHMe CBA3H

N3yuenue kxypca ¢usukm 0a3oBoro ypoBHsS B 11 Kiacce OCyIIeCTBIAETCS € y4E€TOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meswxcnpeomemuvie nousmus, CBSA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO TTO3HAHMS:
SBJICHHE, Hay4yHbIM (akT, TUmnore3a, (uU3MYECKash BEIMYMHA, 3aKOH, TEOpus, HaOIIOJECHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (DYHKIIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIHIA,
IPU3HAKK NOJ00MS TPEYTOJIbHUKOB, ONPEEICHNE IUIOMAIU INIOCKUX GUryp u 00bEMa Tell.

Buonozus: >nekrpudeckue sBIEHUS B )KUBOH MPUpPO/IE, KojieOaTeIbHbIe ABMKEHUS B )KMUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU NMPUPOAE, ACUCTBUE PalUalliU HA )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME AaTOMOB M MOJIEKYJ, KpUCTAIJIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAJH3.

l'eoepaghus: mMarHUTHBIE TONIOCA 3€MITH, 3aJIe)KU MAarHUTHBIX PYH, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.



Texnonozus: JTMHUM BIIEKTPOIIEpenayd, T€HEpaToOp MEPEMEHHOIO TOKA, JIEKTPOIBUIaTElb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpUEMHHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne ydyeOHOTO TpeameTa «Du3MKay Ha ypOBHE CpeaHEro oomiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U IPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMmuyHOCTHBIE PE3YNbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3MKa» TOIHKHBI OTpa)KaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYArONIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEH
H03I/H_[I/Ief/'l JINYHOCTHU, CUCTEMOU OCHHOCTHBIX OpHeHTaL{Hﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIEHHH, COOTBETCTBYIOIIMX  TPAAMIMOHHBIM  IIEHHOCTAM  POCCHICKOrO  OOIIECTBa,
PaCIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IIPOLECCE pCaIM3allih OCHOBHBIX
HAIPABJICHUI BOCIIUTATEILHOM J€ATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa’kIaHCKOro BOCHUTAHMSA:

c(hOPMUPOBAHHOCTh  TPAXKAAHCKOM TO3WLMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPAJUIUOHHBIX OOIEYETOBEUECKUX T'YMAaHUCTHUYECKUX M JIEMOKPATHUYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO ACSITENBHOCTh B WHTEpEcax TIpa)kIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00Pa30BaTEIHLHOM OpPraHU3aIiu;

YMCHUC B3aHMOHeﬁCTBOBaTB C COHHMAJIBHBIMH HWHCTUTYTaMH B COOTBECTCTBHU C HUX
q)YHKI_II/IHMI/I W Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NIAaTPHOTHYECKOT0 BOCITUTAHUS
c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHMSIM POCCUNCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEro;



4)3CTeTHYECKOr0 BOCIIUTAHHUS:

JCTETHYECKOE OTHOUIEHHE K MHPY, BKIIOYasi CTETUKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOr0 BOCIMTAHUS:
MHTEPEC K Pa3InYHbIM chepam MpodhecCHOHATBHON IEITETLHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccuu u

PpE€aIn30BbIBATH COOCTBEHHEIE )KU3HEHHEIE IIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa3oBaHUIO B 00JiacTH (U3MKUA Ha
MPOTSYKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

cpOpMHPOBAHHOCTH 3KOJOTMYECKOH KYJIBTYpPHl, OCO3HAaHHE TJIO0AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYILIECTBJIECHUE JEHCTBUI B OKPY>KAIOILIEH Cpeiec Ha OCHOBE 3HAHUS LETEn
YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA;

paclIMpeHre OIbITa JCATEIBHOCTH HKOJIOTUYECKOW HAIpPABICHHOCTA Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHMs, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAaHME LIEHHOCTU HAY4YHOMH JESITeNbHOCTHU, TOTOBHOCTh B IPOLECCE U3YUEHUS (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁnue JeHCTBUS
ba3oBble JJornveckue aelcTBUS:

CaMOCTOSITENIbHO (OPMYIMPOBATh M aKTyalU3UpOBaTh MpPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaCIATh HCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUSA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUYHNA B paCCMaTPHBACMBIX (i)I/ISI/I'—IeCKI/IX SABJICHUSAX,

pa3palaThIBaTh IUIaH peLIeHUs MPoOIeMbl C yUETOM aHANIM3a UMEIOUINXCS MaTepUaIbHbBIX U
HEMaTepHaJIbHBIX PECYPCOB;



BHOCHUTb KOPPCKTUBLI B JACATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PCIYJIILTATOB ILCIIAM,
OLICHUBATb PUCKU HOCHGILCTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHUPOBATh W BBIOJNHATH paboOTy B YCJIOBUSAX pEalbHOrO, BHUPTYAIbHOTO H
KOMOMHUPOBAaHHOTO B3aUMOJAEHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TOHATHUSMU W METOJAMH (PU3NUICCKOM
HAYKH;

BJIa/IETh HaBbIKAMHU Y4eOHO-KCCIIEIOBATENIbCKON M MPOEKTHOM JeATeIbHOCTH B 00JACTH
(Gu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHFHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
buznyecKoro cogepxKaHus, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,

BJIQJIETh BUJAAMU JESTEIHHOCTU IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEpIpEeTaluw,
peoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYAIUsIX, B TOM YHCIIE IPU CO3/IaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlM3UPOBATh 3aj]lady, BBIJIBUTaTh
TUIO0TEe3y €€ pelleHus, HAXOIUTh apTryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJICHUM, 3a/1aBaTh

IapaMeTpbl U KpUTEPUU PELLEHNS,

AHAJIM3UPOBATD IMOJYUCHHBIC B XOAC PCIICHUS 3aJa4r PE3YIbTAThl, KPUTHYCCKU OLICHUBATDH
HUX JOCTOBCPHOCTD, ITPOTHO3UPOBATH U3SMCHCHUC B HOBBIX YCJIOBUSAX;

CTaBUThb U (I)OpMy.]'II/IPOBaTB COOCTBEHHEIE 3aJa4u B 06p330BaTeJ'IBHOI7I ACATCIIBHOCTH, B TOM
YUCJIC IIPU U3YUCHUU (1)I/I3I/IKI/I;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTHUUECKYIO 001aCTh KU3HEAESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIZIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUruHaJIbHBIC IMTOAXOAblI U PCIICHU A,

CTaBUThb HpO6JICMI)I " 3a7ia4u, JOIMYyCKAaromHne aJIbTCPHATUBHBIC PCIHICHUA.

Padora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMH TOJIyuYeHUs MHPOpPMAIUU (PU3UUIECKOTO COJEP>KaHUS M3 HMCTOYHHUKOB
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH IIOUCK, aHAJINW3, CHCTCMATHU3allUI0 U
MHTEPIPETANIO UHPOPMALINK Pa3INYHbIX BUIOB U (OPM MpeacTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIb30BATh CPeICTBA MHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C COONIOZCHHEM TpeOoBaHUit

HPrOHOMUKHU, TEXHUKU OE30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusl, MPAaBOBBIX M ITHUYECKHUX
HOPM, HOPM MH(OPMAIIMOHHON 0€30I1acCHOCTH;



CO3/1aBaTh TEKCThl (PU3MUECKOrO COJCpXkKAaHUS B PA3NUYHBIX ¢dopMmarax ¢ y4&ToM
Ha3HauYeHUs HTHPOPMALIUH U 1IeTIEBON ayTUTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpeICTaBICHUS
Y BU3YyaIU3aliu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

IMOHUMATb U UCITIOJIb30BATh IIPCUMYIICCTBA KOMaHHHOﬁ n HHHHBHHyaHBHOﬁ pa6OTI)I;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ACWUCTBUI C y4y€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN

Y4aCTHHKOB, O6CY)KI[aTL PE3YyIbTAaThI COBMECTHOM pa6OTbI;

OIICHMBATh KaYECTBO CBOETO BKJIa/la M KaXKJIOTO YYaCTHMKA KOMAaHJbI B OOIIMIl pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE IMPOEKThI, OLEHUBATh WUJIEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYHWICCTBIATL IMO3UTUBHOC CTPATCTHYCCKOC IMOBCACHUC B PA3JIMUYHBIX CUTyallUAaX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh HMHHUIUMAaTHBHBIM.

PeryasiTuBHbIE YHUBepPCaJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEUICHUS PACYETHBIX M KadyeCTBEHHBIX 3aJ]a4, IUIaH
BBITTOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsTh paMKH1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHHUI;

Jie7aTh OCO3HAHHBIA BHIOOP, apryMEHTHpOBaTh €ro, Oparb Ha ce0si OTBETCTBEHHOCTH 3a
perieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;



CHOCOOCTBOBATH (POPMHUPOBAHUIO M MIPOSBICHUIO SPYIUIIUU B 00JIACTH (PU3UKH, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYIbTYPHBII YPOBEHbD.

CﬂMOKOHTpOJIb, AMOLMOHAIbHBINA HHTEJLJIEKT:

JaBaTb OLCHKY HOBBLIM CHUTYyallMsAM, BHOCHUTb KOPPCKTHBBI B JACATCIBHOCTb, OLICHUBATHL
COOTBETCTBUEC PE3YJIIbTATOB LECIIAM,;

BJIaJACTh HaBbIKaMH IMO3HaBaTEIILHOM pe(l)J'IeKCI/II/I KaK OCO3HaHHs COBECpIIaACMBIX ,Zlel\/'ICTBI/II\/'I u
MBICJIMTCJIBHBIX ITPOLIECCOB, UX PE3YJIbBTATOB U OCHOBaHI/IP'I;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B npouiecce nocTrKeHHS TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbI IO (PU3UKE IS
YPOBHSI CpEIHEr0 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN

HHTCIICKT, npez[nonaralomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HaHUs, BKIIIOYAIOUIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAILHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPEryJIMpOBaHys, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHUC ITPUHHUMAThL OTBCTCTBCHHOCTD
3a CBOE IIOBCIACHHUC, CIIOCOOHOCTH aAallITUPOBATHCA K SMOIIMOHAJIBHBIM U3MCHCHUAM U IIPOABJIATH

FI/I6KOCTB, OBITh OTKPBITHIM HOBOMY;,

BHYTpeHHeﬁ MOTHUBAIIUU, BKJ'IIO‘IaI-OH_Ieﬁ CTPEMIJICHHUEC K JOCTHKCHHUIO ILCIIN U YCIIEXY,
ONTUMU3M, NHUIITUATHUBHOCTb, YMCHUC I[GI\/JICTBOBaTI: UCxXoasa nu3 CBOMUX BO3M0)I(HOCT€ﬁ;

OMIIaTUU, BKHIOanOHleﬁ CIIOCOOHOCTh ITOHMMATh OSMOIHNOHAJIIBHOEC COCTOSAHHUE APYTHUX,
YUYUTBIBATH €TI0 IIPHU OCYHICCTBIICHUN O6IJ.I€HI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKNBAHUTIO,

COMaJIbHBIX HABBIKOB, BKJIIOHAIOIIIMUX CIIOCOOHOCTh BBICTpaNBATh OTHOLICHUA C APYTI'UMHU
JIOIbMH, 38.60TI/IT]':>CH, MPOABJIATH UHTEPEC U pa3pCllaTh KOH(I)J'II/IKTLI.

HPEIMETHBIE PE3YJIbTATBI

K konny obydenus B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:



JIEMOHCTPUPOBATh Ha MPUMEPax Pojib U MECTO (U3MKUA B (DOPMUPOBAHHHM COBPEMEHHOMU
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTWM, B IPAKTUYECKOU
eI TEILHOCTH JIIOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX GU3NYECKUX MOJIENIEeH: MaTepuaibHas TOUKa,
WHEepIHUalbHasl CUCTEMa OTCcuéra, aOCOMOTHO TBEPIOE TEJO, UJICATbHBIN ra3, MOJCIH CTPOCHUS
ra3oB, XKUAKOCTEH M TBEPHABIX TeJl, TOUCUHBINA AJIEKTPUUECKHI 3aps] IPH pelieHuU (PU3NIECKUX
3az1ay;

pacmo3HaBath (pu3uUecKue sBICHUs (TPOIECCh) M OOBSICHITh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEUIeCTBA M DIEKTPOJUHAMHKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBIKEHHE, CBOOOJHOE TMaJCHUE TeT,
JBUKEHHE [0 OKPYXHOCTHU, HHEPIHS, B3auMoieicTBuUE Tel, Tuddy3us, OpoyHOBCKOE ABUKECHUE,
CTPOCHHE KUIKOCTCH U TBEPIBIX Tell, U3MEHEHHE 00bEMa Tell IPH HArpeBaHUU (OXJIAKICHHH),
TEIJIOBOE paBHOBECHE, HCMAapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KPHUCTAJUIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, OBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSHMS Tra3a B H30IpoleccaX, JIEKTpU3alus Tej, B3ahUMOJCiCTBHE
3aps/0B;

OIMUCBIBATh MCXAHUYCCKOC ABHIKCHUC, HCIIOJIb3YA (1)I/I3I/III€CKI/I€ BCJIMYMUHBL: KOOpJAWHATA,
IyTb, NCPEMCIUICHUEC, CKOPOCTb, YCKOPCHUC, MACCa TCJia, CUJId, UMITYJbBC TCJId, KUHCTUYCCKAA
OHCPIruA, IMNMOTCHLUAJIIbHAA OJHEPIUA, MCXaHHMUYCCKasa pa60Ta, MCXaHHUYCCKasA MOIIHOCTb, IIpU
OIMMUCAaHUU MMPAaBHUJIbHO TPAKTOBATH (1)I/I3PI‘~I€CKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BCJIMYUH, UX 0003HaUYCHHS
n C¢AMHUIIBI, HAXOAUTDH (1)OpMyJ'II>I, CBA3BIBAIOMIUC JaHHYHO (bHBH‘leCKYIO BCJIIMYUHY C ApYTHUMU
BCIIMYNHAMU,

OIMMUCBIBATHL M3YYCHHBIC TCIIJIOBBIC CBOICTBAa TEII M TCIUIOBEIC SABJICHUA, HCIIOJIb3YyA
(1)I/ISI/IIIGCKI/IC BCJIMYHHBI: JaBJICHHUC TIa3a, TCEMIICPATypad, CPEAHASA KHUHCTUUYCCKAA OHCPIUus
Xa0THUYCCKOro ABHIXKXCHUA MOJICKYJ, CPCAHCKBAApPATH4YHAA CKOPOCTbL MOJICKYJI, KOJHWYCCTBO
TCIIJIOTBHI, BHYTPCHHSA SHCPIUs, pa60Ta rasa, KOBCI)(i)I/II_II/IeHT IIOJIC3HOI'O ﬂeﬁCTBHH TCIIJI0OBOT'O
ABUTaTCIIA; IIPpHU ONMMCAaHWUU ITPAaBHUJIbHO TPAKTOBATH CI)I/I3I/I‘-IGCKI/H>'I CMBICJI UCITIOJIb3YCMBIX BCIUYHWH,
nx o0003HaueHus u CAMHUIIBI, HaXOIUTb (l)OpMy.TIBI, CBA3BIBAIONIUC JAHHYIO (1)H3H‘ICCKYIO
BCJIIMYMHY C APYTHUMH BCIUYMNHAM,

ONMUCHIBATh M3YYECHHBIC AIEKTPUYECKUE CBOMCTBA BELIECTBA W JJIEKTPUYECKHUE SIBICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTpUYECKoe IOJIe,
HaIpsOKEHHOCTh  IOJISA, IMOTEHLHAJ, pa3HOCTh IOTEHUUAIOB; IIPU ONHMCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUeHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUNHY C JPYTUMU BETUYUHAMU;

aHAJTM3UPOBATh (PU3WYECKHUE TMPOIECCHl U SBIICHMS, UCHONb3yd (U3MUYECKHE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKON 3HEPTuH, 3aKOH COXPAHEHUS MMITYJIbCA, PUHLINI CYNEPIO3UIUN CUII, TPUHIUIT
paBHOIPaBUS UHEPIUATBHBIX CUCTEM OTCUETA, MOJICKYJIAPHO-KUHETUUECKYIO TEOPUIO CTPOCHUSI
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHHETHMYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEepBhIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsiia, 3akoH KynoHa, mpy 3TOM pa3nudarh CIOBECHYIO (P OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BbIpaKeHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIUIIBI ACUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pas3nnyaTth yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITIOJIHATE OKCICPUMCHTBI 10 HCCIICAOBAHUTIO (I)I/ISI/I‘-ICCKI/IX SIBIICHUN H mponeccoB ¢
HCIIOJIB30BaHHEM MPsAMBIX n KOCBCHHBIX H3MepeHPII>i, npu 9TOM (I)OpMyJII/IPOBaTL



npobiaeMy/3a1ady ¥ THIOTe3y YUeOHOTO SKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 PESIOKEHHOTO
000pyI0BaHUs, MPOBOAUTE OIBIT U POPMYIUPOBATH BHIBOJIBI,

OCYILECTBIISATh TpPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3MUECKUX BEIMYHH, TPU 3TOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M HUCIHOJIb30BATH HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH MEXTy PU3NICCKUMU BEIIMYUHAMHE C UCITOJIb30BAHUEM IMPSMBIX
U3MEpEHMl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh pPE3YyJbTAaThl IMOJIYYEHHOM
3aBUCHUMOCTH (PU3NYCCKUX BEIMYMH B BUJIC TAOIUI] U TpadUKOB, IeTIaTh BEIBOIBI 110 PE3yJIbTaTaM
UCCJIEJIOBAHMUS,

coOuoaTh MpaBwia O€30IaCHOTO Tpyla INpH INPOBEJCHUM HCCIEAOBaHUM B paMKax
y4eOHOTr0 3SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM U  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacu€THBIE 33Ja4d C SIBHO 33JaHHOM (U3UYECKOM MOJENbI0, HCIOIb3YA
(bu3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJjaud BHIOUPATh (PU3UYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUecKoi BEIMUHHBI,

peliaTh KauyeCTBEHHbIC 3a/layM: BBICTpAMBaTh JIOTMUECKU HEMPOTUBOPEUYUBYIO IEMOYKY
paccyXJIeHHI ¢ OMOpO Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

HCII0JIB30BaTh IIPH PCUHICHUN y‘-Ie6HBIX 3aaa4 COBpCMCHHBIC I/IH(l)OpMaIII/IOHHI)IC TEXHOJIOI'NHU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HHTEPIPETALUU U TPEJCTABICHUS Y4eOHOW U HAy4yHO-
HOMYJIAPHOI HH(OPMALIUH, TOTYYEHHOHN U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATh
M0JIy4aeMyt0 HH(POPMAIHIO;

NPUBOINUTH TPUMEPHI BKJIA/Ja POCCHUCKHUX H 3apYOCIKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00BbSCHEHHE IPOLIECCOB OKPYKAIOLIETO MUPa, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IO (PH3UKE B TOBCETHEBHOM KU3HU JIJIs1 00eCTIeUeHUS
0€30MacHOCTH MPHU OOpAIIEHUH C MPUOOPAMU U TEXHUYECKUMH yCTPONCTBAMH, /I COXpPaHEHUS
3/I0POBbS U COOMIOACHUS HOPM DKOJIOTMYECKOTO TIOBEJICHHUS B OKpYKaloIeH cpee;

pa6OTaTI> B I'pylIi€ € BBINTOJHCHUCM PA3JIMYHBIX COUAJIbHBIX pOJ'IGfI, IJIaHUPOBATb paGOTy
T'pynIibl, palMOHAJIBHO PpacClnpeacisiTh 00SI3aHHOCTH | IJIaHUPOBATh  ACATCIIBHOCTL B
HECTAaHAAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATH BKJIaJ KaXXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peaicHuc paCCManHBaCMOﬁ HpO6JIeMLI.

K koHny oOyudenus B 11 kiaacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTO (U3UKH B (POPMHUPOBAHUHM COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B MPAKTUYECKOU
NeSITebHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHUHBI MUDA;

YUYUTBIBATE TpaHUIBl NPHUMCHCHUSA HU3YUYCHHBIX (bI/I3I/IquKI/IX MOI[GJ'ICI\/JII TOYCYHBIN
BJ'IGKTpI/ILIeCKI/II\/'I 3apsna, J1y4d CBETa, TOYCYHBIN HCTOYHUK CBE€Ta, AACpHasd MOACIIb aTOMa, HYKJIOHHAA
MOZCIIb aTOMHOTI'O sAipa IMpUu pCUHICHUA (I)I/IBI/I‘-ICCKI/IX 3aaay,



pacmo3HaBaTh (pu3MYEecKUe SBICHUs (TPOIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIHS, JCWCTBUE MArHUTHOTO TIOJII HAa MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIPOCTPAHEHUE CBETa, OTPAKEHHE,
npenomiieHue, WHTephepeHnus, audpakiuus W TMOJSIpU3ALUS CBETa, IUCIEPCHUS CBETA,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAsI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3YyUEHHBIE CBOMICTBA BELIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEll) U JIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJICKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOE
HaNpPsDKEHUE, SJIEKTPHUUECKOE COMTPOTUBIICHHE, PA3HOCTh MMOTEHIMANIOB, 3JIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro nojs, cuia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KojieOaHuM B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHJIa JIMH3bI, MPHU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

OINMUCBIBATL H3YYCHHBIC KBAHTOBBIC SBJICHUA U IIPOLCCCHI, HUCIOJIb3Ys (1)I/I3I/I‘ICCKI/IC
BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YaCTOTa CBCTA, SHEPIUsA U
HMITYJIBC (bOTOHa, nepuoa mnoJgypacmnaaa, SHEprusa CBA3UW ATOMHBIX SAACP, HPU OIMUCAHUHN
IMPaBUJIbHO TPAKTOBATH (1)I/I3I/I'-I€CKI/II\/JI CMLBICJI HCIOJIB3YEMbBIX BCIWYUH, HX 0003HAUYCHHUSI U
CAUHHNIBI, YKAa3bIBATb (1)OpMy.]'IBI, CBA3BIBAOIINUC TAaHHYHO (bnanecxy}o BCINYHNHY C APYIrUMH
BCIIMYMHAMU, BBIYUC/IATH 3HAYCHUC (1)I/I3I/I‘I€CKOﬁ BCIINYUHBI;

aQHATM3UPOBATh (PU3MUECKUE TPOLECCH M SIBICHUS, HUCIOIBb3ySd (DU3MUYECKHE 3aKOHBI U
OpUHLMIIBL:  3akOH OMa, 3aKOHbI IIOCJENOBAaTEJIbHOIO U  MapajUIeNIbHOTO  COEIMHEHUs
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENMHOTO pacHpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUs FHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHs JJIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHUS MAacCOBOIO 4YHCIA,
noctynarel bopa, 3akOH paguOaKTMBHOIO pachajga, IMpU OTOM pPa3inyaTb CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH;

OINpPECIATh HANPaBICHUE BEKTOpAa MHIAYKIMM MAarHUTHOTO IOJIS NPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHNE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh 3KCIIEPUMEHTHI 10 MCCIEIOBAaHUI0 (U3NYECKUX SIBIEHHH W TMPOLIECCOB C
UCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHHil: Mpu 3TOM  (POpMyIHpOBaTh
npobaeMy/3agady ¥ rMIoTe3y y4eOHOro 3KCIepuMeHTa, coOUpaTh YyCTAaHOBKY U3 IPEASIOKEHHOTO
000py10BaHusl, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh NPSIMbIE M KOCBEHHbIE HM3MEPEHUs (U3MUECKUX BEIUYUH, NHPU ITOM
BBIOMPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIIMYMH C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHMIA:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNbTAThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nueckux BeIMYMH B BUAEe TabmuI W TpaduKoB, [enaTh BBIBOABI IO pe3yjibTaTam
WCCJIEI0BAHMS;



coOuoaTh MpaBuia O€30MacHOTO TpyAa MPH TNPOBEACHUM HCCIEAOBAaHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyI0BaHNUS;

pemate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (U3MUYECKON MOJENbI0, HUCHOJIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 33a4H BHIOMPATh (PU3HUECKYIO
MOJIeJIb, BBIICNIATH (U3NYECKUE BEIMUUMHBI U (OPMYIbI, HEOOXOAMMBIC M €€ pEeIlleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATLHOCTH MOJyYSCHHOTO 3HaUCHHsI (PU3MYECKON BEIMYHHEI,

pelmiaTh KAa4YCCTBCHHBLIC 3ada4yu: BBICTPAUBATL JIOTHYCCKU HCIIPOTHBOPCYHMBYIO LCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (1)I/I3I/ILICCKI/I6 SIBJICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH Y4eOHBIX 3a/1a4 COBpeMEHHbIe HH(POPMAIIMOHHBIE TEXHOIOTHH
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIIPETallMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBAThH
MOJIy4aeMyro HH(POPMAIHIO;

00BACHATH IMPUHIUIIBI HeflCTBHH MalluH, HpI/I60pOB 1 TCXHUYCCKUX YCTpOﬁCTB, pas3iniaThb
YCJI0BUA UX 0€30I1aCHOT0 UCII0Ib30BaHUs B IIOBCEIHEBHOM JKHN3HH,

NPUBOINUTH TPUMEPHI BKJIA/Ja POCCHUCKHUX M 3apYOCIKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAaYKH, B 00BsCHEHHE IPOLIECCOB OKPYKAIOLIEr0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHNUS 11O (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00eCTIeUeHUS
0e30MacHOCTH U OOpPAIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPOMCTBAMHU, JJISI COXPAaHEHUS
3/10pOBbs U COOIOACHUSI HOPM KOJIOTMUECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpeLE;

paboTaTh B rpyNIE C BBIIOJHEHUEM PA3JIMYHBIX COLUAIbHBIX POJIEH, ITIAHUPOBATh PabOTy
IpYyNIbl, palMOHAIBHO paclpelneNiiarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBaTHO OLIEHMBATHh BKJIAJ KaXXIOTO M3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



Temarnueckoe IIaHUPOBaAHUE

10 KJIACC
KosmuectBo
Ne | HammeHoBaHme pa3jiesioB U 4aCOB dyeKkTpoHHbIe (LM (pPOBbLIE)
n/n TeM NPOrpaMMbl o0pa3oBaTebHbIC PeCypChl
‘ Bcero ‘
[Paziea 1. DUBMKA U METO/Ibl HAYYHOI'O ITO3HAHUS |
11 ®du3uKa 1 METOAbl HAYYHOTO 5 bu6mmoreka [JOK
" |[mo3HaHus https://m.edsoo.ru/7f41bf72
[Pazzen 2. MEXAHMKA
bubmuorexa [JOK
2.1 |Kunemaruka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 | Jlunammica ! https://m.eds00.ru/7f41bf72
23 3aKOHbBI COXpPaHEHHUS B 6 bubmuoreka [JOK
" |Imexanuke https://m.edsoo.ru/7f41bf72

‘Pame.ﬂ 3. MOJIEKVYJISAPHASA ®PU3NKA U TEPMOJINHAMUKA

I10 ITPOIT'PAMME

31 OCHOBBI MOJIEKYJISIPHO- 9 bubnuorexa [JOK
™ |KHHETHYECKOH TeopHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 |Ocnosul TepMopMHAMHUIH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS 5 bubnnoreka [JOK
" ||BemecTBa. da3oBbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
4.1 |9nexrpocratika 10 https://m.edsoo.ru/7f41bf72
492 [IOoCTOSTHHBIN 3JIEKTPUYECKUI 12 bubnuorexa [JOK
"™ |lrox. Toku B pa3au4HBIX cpeaax https://m.edsoo.ru/7f41bf72
‘PGSGPBHOG BpeMs HZ ‘
OBIIEE KOJIMYECTBO YACOB 68
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11 KJIACC

KoanuectBo
Ne | HaumeHOoBaHue pa3iesioB U 4acoB DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NMPOrpaMMblI o0pa3oBaTe/ibHbIE pecypchbl
Bcero
IPazzen 1. DJIEKTPOJMHAMHUKA |
11 MarsuTHoOE 1oJe. 11 bubmuoreka [JOK
™ |[DnekTpoMarHuTHAs HHITYKIHS https://m.edsoo.ru/7f41c97c
‘Pamen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue u bu6mmoreka [JOK
™ ||pIeKTpOMarHUTHBIC KOJICOaHUs https://m.edsoo.ru/7f41c97c
29 MexaHu4eckue u 5 bubmuoreka [JOK
" ||pIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 |Onmuka 10 https://m.edsoo.ru/7f41c97c
‘Pamen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI crielMaIbHON TEOPUHU 4 bu6mmoreka [JOK
" |loTHOCHTENBHOCTH https://m.edsoo.ru/7f41c97c
[Pazes 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 ||DnemMeHTHI KBAHTOBOW ONTHKH |6 hitps://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 |Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 |ATomroe s1po > https://m.edsoo.ru/7f41c97c
‘Paaz[en 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU
51 DNeMEeHTbI ACTPOHOMUH U 7 bubnnoreka [JOK
™ |lacTpodusuku https://m.edsoo.ru/7f41c97c
‘Pasz[en 6. ObOBLIAIOHIEE IIOBTOPEHHUE
bu6nmoreka [JOK
6.1 |(06obmatomee nosropere 4 https://m.edsoo.ru/7f41c97c
‘PesepBHoe BpeMs H3 |
OBIIEE KOJIMYECTBO YACOB 68
I10 ITPOT'PAMME
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NPUJIOXKEHHUE

K paboueil mporpamMmme
yueOHoro npeamera «O@usuka»
st odyqarommxes 10-11 knacca

BocnurarebHBINA OTEHIMAJ NIpeaMeTa «Pu3uKa» peajausyercs yepes:

Peanu3zanus MIKOIBHBIMU NI€JATOTaMy BOCIIUTATENBHOIO OTEHIIMANA YpOKa IPeoaaraet
cienyrouee:
CTaHOBJICHUE JOBEPUTEIBHbIX OTHOLIEHUM MEXIy YyUUTEIEM M €ro Y4YEHHUKAMH,
CHOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHPUATHUIO yYalIUMHCS TpeOOBaHUN M MPOCHO yduTens,
NPUBJICYCHUIO MX BHUMaHUS K OOCyXIaeMoW Ha ypoke HH(OpMalW{, aKTUBU3AIMH HUX
[I03HABATEJIbHOM JIESITEIbHOCTH;

00y)XJIeHHE LIKOJILHUKOB COOJIIOAATh HAa YPOKE OOILENpPUHAThIE HOPMbI IIOBEACHUS, IIPaBUIIA
OOIIEHUS CO CTApIIMMU (YYUTEISIMH) M CBEPCTHUKAMHU (IIKOJIbHUKAMH ), IPUHIUIIBI y4eOHON
JUCLUIUIMHBL U CAMOOPraHU3allnu;

pHUBJICUEHHE BHUMAHUS IIKOJIBHUKOB K IICHHOCTHOMY aCTIEKTY U3y4aeMbIX Ha YpOKax SIBJIICHUH,
opranuzanus ux paboThl ¢ MOITy4aeMOW Ha YpPOKe COLMAIbHO 3HAYMMON HHbOpMaruen -
WHULIMMPOBAHUE €€ 00CYXKICHHS, BHICKA3bIBAHUS YUAIIUMHUCS CBOETO MHEHHS IO €€ IOBO.Y,
BBIPAOOTKH CBOETO K HEil OTHOLICHHS;

E€MOHCTpAIMIO JETSIM MPUMEPOB OTBETCTBEHHOIO, TI'PaKIAHCKOTO IOBEACHHUS, IMPOSBICHUS
YeJIOBEKOTIIOOHS U 0OOPOCEPICYHOCTH, Yepe3 OA00p COOTBETCTBYIOIIUX TEKCTOB [T YTCHUS,
3a/1au AJis pelieHusi, mpoOIeMHbBIX CUTYyallui A OOCYXASHUS B KJIacce;

pUMEHEHHE Ha ypOKEe HHTEPAKTUBHBIX (hOpM palbOThl y4amuxcsi: MHTEIUICKTYaJbHBIX HID,
CTUMYJIMPYIOLIMX I103HABATEJIbHYI0O MOTHUBAIUIO IKOJIBHUKOB; JUCKYCCHUN, KOTOpBIE IAIOT
YUYaIIUMCSl BO3MOYKHOCTB NMPHOOPECTH OIBIT BEIEHUSI KOHCTPYKTHBHOTO JAHMAJIOTa; TPYIIIOBOM
paboTel WM palbOTHl B TMapax, KOTOpbIE y4YaT IIKOJbHUKOB KOMaHAHOW pabore
B3aUMOJICUCTBUIO C JPYTUMHU JETbMH;

KJIFOUEHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPbIE TOMOTAIOT MOACPKATh MOTHUBALIMIO JIETEH K
MONTyYEHUIO0 3HAHWMN, HaNa)XUBAHWUIO TMO3UTHUBHBIX MEXIWYHOCTHBIX OTHOIIEHUH B Kiacce,
MIOMOT'al0T YCTaHOBJICHUIO 100pOrKeNnaTebHON arMoc(epsl BO BpeMs YpOKa;

HULMUPOBAaHUE M TOAJEPKKA HCCIIEAOBATENIbCKON N1eATEeNbHOCTH IIKOJIBHUKOB B pPaMKax
peanu3all UMH WHIAWBUAYAJIBHBIX U TPYNIIOBBIX HCCIIEAOBATEIbCKUX MPOEKTOB, YTO AACT
IIKOJIbHUKAM BO3MOYKHOCTb NMPUOOPECTH HABBIK CAMOCTOSATEIBHOIO PELIEHHS] TEOPETUUECKON
po0JIeMbl, HaBBIK T€HEPUPOBAHMS U 0(OPMIICHHSI COOCTBEHHBIX UJIEH, HABBIK YBAXKUTEIBHOTO
OTHOILIEHUSI K YYXHUM HJesiM, ohopMIeHHBIM B paboTax APYrux HccienoBaresiei, HaBbIK
MyOJMYHOTO BBICTYNJICHUS MEpes ayIuTopueil, apryMEHTHUPOBaHMS W OTCTaMBAaHUS CBOEH
TOYKHU 3pEHUS;

yacTue Bo Beepoccuiickoil oIMMIIMaae NIKOJIbHUKOB;
ocemtenue lentpa « TAY» yuanmmucs (COBMECTHO ¢ 00ydaromuMucs MoKTHHCKOTO paiioHa);

€IIeHHE MEXIPEAMETHBIX PAa3HOBO3PACTHBIX MPOEKTHBIX 3a/lady, B KOTOPbIE BOBIICUECHBI
a0COJTIOTHO BCe 00yUarOIIMecs U TIearora IIkoJbl;

pOBelleHUE TPEIMETHBIX Henenb: MecsyHuK «FOHOCTh, Hayka u TexHUKa» ((Dusuka,
MaTeMaTuka, HH)OpPMAaTHKa, TEXHOJIOTHS ), HEACNSI OKPYXKAIOIIET0 MUPA.
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