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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usmke 6a30BOro YpoBHsS Ha ypOBHE CpEeIHEro oOmiero oOpa3oBaHus pa3paboTaHa HAa OCHOBE IMOJIOKCHHH U TPEeOOBAHHMA K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeIbHOM MporpamMmel, mpeactabiieHHbIX B @I'OC COO, a Takxke ¢ yu€Tom (enepanbHOit paboueii mporpaMMbl
BOCIUTAHMSI M KOHLETIIUY MpernogaBaHusi yueOHoro mpenmera «Dusuka» B o0pa3zoBaTenbHbIX opranusanusax Poccuiickoit @enepaiinu, peaan3yronux
OCHOBHBIE€ 00pa30BaTEIIbHBIC TPOTPAMMBI.

Coneprkanue mporpamMmsbl 1o (pu3uKe HarpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa oOydarommmxcs 10—11 kimaccoB npu
oOyueHuu ux ¢pusrke Ha 6a30BOM YPOBHE HAa OCHOBE CUCTEMHO-IESATEIbHOCTHOTrO noaxoa. [Iporpamma no ¢usuke coorsercTByeT TpedboBanusim GI'OC
COO k mnaHupyemMbIM JUYHOCTHBIM, MPEIMETHBIM M METANpPEAMETHBIM pe3yibTaTaM OOYy4YeHHs, a TaKKe yYUTHIBAET HEOOXOIMMOCTh pealh3aliu
MEXIPEIMETHBIX CBsA3eH (PU3UKH C €CTECTBEHHO-HAYYHBIMU Y4EOHBIMU ITpeiMeTaMu. B Hell onpeaensitoTcs OCHOBHBIC IETTU U3Y4YeHUs GU3UKHI HA YPOBHE

cpenHero oouiero oOpa3oBaHUs, IIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (UM3HMKHU: JIMYHOCTHBIE, METalpeIMEeTHbIE, MpeAMETHbIE (Ha 0a30BOM

YpOBHE).
[Tporpamma 1o (hu3mMKe BKIIOYAET:
o MJIAHUPYEMBbIE PE3yJIbTaThl OCBOCHMS Kypca (pu3uku Ha 6a30BOM YPOBHE, B TOM YHUCIIE MPEAMETHBIE Pe3yabTaThI IO T0/IaM 00yUeHUS;
. cojiepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka o Haubolee 00X 3aKOHAX MPUPOBI, BHICTYIAs B Ka4eCTBE yU4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIA]l B
cucTeMy 3HaHHI 00 okpyxaromeM mupe. LLIkonbHbIH Kype GU3NKH — CHCTEMOOOPa3yIONUi ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, TOCKOIBKY
(bu3UYeCcKre 3aKOHBI JIS)KAT B OCHOBE ITPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMHEH, Onosiorueit, usudeckoit reorpadueit u actpoHomueit. McnonszoBanne
¥ aKTUBHOE NMPUMEHEHHE (U3MYECKUX 3HAHWM OMpENEIsIeT XapaKTep M Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHUH B cepe dHEepreTukH, TPaHCIOPTa,
OCBOEHUSI KOCMOCA, MOJYYCHHUSI HOBBIX MaTEePHANIOB C 3aJJaHHBIMU CBOMCTBaMH U ApYyrux. M3ydeHune GuU3MKu BHOCUT OCHOBHOH BKJaa B (hOPMUPOBaHUE
€CTECTBEHHO-HAYYHON KapTHHBI MUpa oOydaronuxcs, B GopMHpOBaHHE YMEHHH IPUMEHSITh HAYUHBII METO/I MO3HAHUS TPU BBHITIOTHEHUN MU YU€OHBIX

HUCCIIEOBaHUN.



B ocHOBY Kypca Gpu3MKHU Ui YpOBHS CpeHEro o0miero oopa3oBaHus MOJI0XKEH P UAeH, KOTOpble MOXXHO pacCMaTPUBATh KaK MPUHLUIIBI €T0
HIOCTPOCHMS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypcC SIBJISETCS JIOTMUECKH 3aBEpIIEHHBIM, OH COIEPXKUT MaTepuan U3 BCEX Pa3lesioB (PU3MKH,
BKJTIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepHal Kypca GHU3UKU 00beIUHEH BOKPYT (pru3mueckux Teopuil. Beaymmum B Kypce siBIsieTcs
(dbopMHpoOBaHKE MPEACTABIECHUH O CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE€ peanuszanus npeanojaraeT CHoIb30BaHUE TYMaHUTApHOTO MOTEeHIMana (pU3NYECKOM HAayKH, OCMBICICHUE CBS3U
pa3BuTHs (PU3HUKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU POOIeMaMHu.

Hoes npuknaouoii nanpasnennocmu. Kypc (QU3MKM InpennosaraeT 3HaAKOMCTBO C IIMPOKMM KPYIOM TEXHMYECKUX M TEXHOJOIMUECKUX
NPUIIOKEHUN U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs OoCPeACTBOM BBEIEHUS 3JIEMEHTOB CO/IEP)KaHUs, MOCBIIIEHHBIX 3KOJIOIMYECKUM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKU U TEXHOJOTHM, a Takke 00CyXJIeHHs NMpoOJieM pallOHAIBLHOTO MPUPOJIONOIb30BAHUS U IKOJIOTUYECKOM
0€30I1aCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMU Kypca (M3UKHM Ha YpOBHE CpeAHero obmero oOpa3oBaHus sBISOTCS (usnueckue Teopun (hopMupoBaHHe
NPEJCTAaBICHUN O CTPYKType MOCTpOeHUs (pu3nueckoi TEopuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB M NPHHLMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O
MpUpO/Ie, TPaHUIaX TPUMEHUMOCTH TEOPUH, /1JIsl ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOIIECCOB).

CucTteMHO-JIeTENbHOCTHBIA TOJX0J] B Kypce (PU3UMKU peau3yeTcsl MPexJie BCEro 3a CUET OpraHM3allM SKCIEPUMEHTAIBHOM JesSTeIbHOCTH
obyuaromuxcs. [[ns 6a30Boro ypoBHs Kypca (PM3HKH — 3TO UCTIOIb30BAHUE CUCTEMBI PPOHTATIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U Ta00PaTOPHBIX
paboT, KOTOpble B HporpaMmMe no (usuke oObEeAMHEHBI B OOLIMI CIHMCOK YYEHHYECKHUX MPAKTHYECKUX paboT. BulaeneHue B ykazaHHOM NepedHe
71ab0paTOpHBIX pabOT, MPOBOJUMBIX JII KOHTPOJISI U OLEHKH, OCYILECTBISETCS YYaCTHUKAaMH 00pa30BaTeIbHOrO IMpoliecca UCXOAsl U3 0cOOeHHOCTEN
IUTAaHUPOBAHUS M OCHalleHus kabunera ¢pusuku. [Ipu aToM obecnieunBaeTcs oBjaieHne 00yJaroIMMUCS YMEHUSIMH NPOBOJUTH KOCBEHHBIE U3MEPEH U,

HUCCICOOBaHUA 3aBUCHUMOCTEH (I)I/IBI/I‘-IGCKI/IX BCJIMYMH U IMOCTAHOBKY OIIBITOB ITO MPOBCPKE NPCAIOKCHHBIX I'MITOTC3.



Bonbiioe BHUMaHKE yeas€TCs PELIEHUIO pacUETHBIX U KaUeCTBEHHBIX 3a1a4. [Ipu 3ToM A1 pacu€THbIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a7auu C
SBHO 33JaHHON (PU3MYECKON MOJEINbI0, MO3BOJSIONIUNE MPUMEHITh U3yYEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjelia Kypca, Tak H
UHTETpUpYys 3HAHUS U3 pa3HbIX pa3zaesnoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/IaHUSI HA 00BsICHEHUE MTPOTEKaHUs (U3NUYECKUX SABICHUI
U TIPOLIECCOB B OKPYIKAIOIIECH )KU3HU, TpeOyrommue BhIOopa (GrU3nuecKor MOJENH ISl CUTYaIlH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ Tpeboanmsimu GI'OC COO k marepuanibHO-TEXHUYECKOMY OOECIICUeHHUI0 y4eOHOro mpoiiecca 0a30BBI YPOBEHb Kypca
(bU3KMKN HAa YPOBHE CpeAHero o01ero o0pa3oBaHus JI0JDKEH U3YyUaThCs B YCIOBHIX MPEIMETHOrO kKabuHeTa GU3UKH UITU B YCIOBUAX UHTETPHUPOBAHHOTO
KaOWHeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKIIa. B kabuHeTe pu3nku 10KHO ObITH HE00X0quMOe TabopaTopHOe 000pYAOBaHUE JIJISl BBITOTHEHHS
YKa3aHHBIX B IIpOrpamMMe 1o (PU3MKe YICHHYECKHX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHCTpanmoHHOE 000pyAOBaHKE (HOPMUPYETCS B COOTBETCTBUU C MPHHIIMIIOM MUHUMAIBHON JOCTaTOYHOCTH M 00ECIEUUBACT MMOCTAHOBKY
MEPEYUCIICHHbIX B MporpaMMe Mo (u3MKe KIIOYEBBIX JIEMOHCTpAIMil AJI1 MCCIENAOBAaHUS H3y4aeMbIX SIBICHUI U MPOLIECCOB, dMIHMPUYECKUX U
(dbyHITaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 000pyI0OBaHME NJIsi YICHHUYECKUX MPAKTHYECKUX PaboT GopMHUpyeTCs B BUAEC TEMATHYECKUX KOMIUIEKTOB M O0OECIeYUBaeTCs B
pacuére OAHOr0 KOMIUIEKTa Ha ABYX oOOydarommxcs. TemMaTH4ecKHe KOMIUIEKTHI JJabOpaTOpHOro 00OpYyJIOBaHMs JOJDKHBI OBITH HOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BaHUH aHAIOTOBBIX U U(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE IM(PPOBBIX T1ab0paTopuil.

OCHOBHBIMHU HCJIsIMU N3YUCHUA (1)I/I3I/IKI/I B O6H_IGM 06pa3OBaHI/II/I SABIIAKOTCA:

. (dbopMHpOBaHUE HHTEPECA U CTPEMJICHHS 00YJAIOIIUXCS K HAYYHOMY U3YUEHHIO IPUPO/IbI, PA3BUTHE UX WHTEIUICKTYaIbHBIX U TBOPYCCKHX
CIIOCOOHOCTEN;

. pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IC MO3HAHUSI U (POPMHUPOBAHUE MCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPYKAFOIIUM SBICHUSM;

. (bopMHUpOBaHKE HAYYHOTO MUPOBO33PECHHUS KaK Pe3yJibTaTa U3YUYEHUS] OCHOB CTPOCHHUS MaTepPHH U (PyHTaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

. (hopMupoBaHHE YMEHUM OOBSICHATH SBJICHUS C UCIIOIB30BAHUEM (PU3MUECKUX 3HAHUHN M HAyYHBIX JJOKA3aTEIIbCTB;

. (dbopMUpOBaHUE MTPEICTABICHUN O posid (PU3UKH JUISl pA3BUTHSI IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHUH.

JlocTikeHune 3TUX IeNiei o0ecreunBaeTcsl pelieHHeM CIeIyIoIuX 3a/1a4d B MpoIecce U3y4eHus: Kypca (pU3MKH Ha ypOBHE CPEIHEro OOIIero

o0Opa3oBaHMs:



o MpUOOpeTeHNEe CUCTEMbl 3HaHUN 00 00IMX (PU3UUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYJISAPHYIO
(bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U SJIEMEHTHI aCTPOPHU3UKY;

o dbopMUpOBaHHE YMEHUU MPUMEHITh TCOPETHUYECKUE 3HAHWS I OOBSICHCHUS (PU3NYCCKUX SBICHHUA B TPHPOAC W ISl MPUHSATHS
MPAKTUYECKUX PELICHUI B IIOBCEIHEBHOM KU3HU;

o OCBOCHHE CIIOCOOOB PEIICHUs pa3IMyHBIX 33jad C SBHO 33JaHHOW (PU3NYECKON MOJENbI0, 3a7a4, M0IPa3yMEBaAIOIINX CaMOCTOSITEIbHOE
co3nanue (PU3NYeCKOi MOJETH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

. MOHMUMaHUe (U3MYECKUX OCHOB W IPHUHIUIIOB ACUCTBHUS TEXHUYECKUX YCTPOWCTB W TEXHOJOTHYECCKHX TPOIECCOB, MX BIIMSHUS Ha
OKPYKAIOIILYIO CPELY;

o OBJIQICHUE METO/JaMU CaMOCTOSATENBHOTO IUIAHUPOBAHHS M TPOBEICHHS (U3NUYECKUX DKCIEPUMEHTOB, aHAIM3a M HHTEPIPETALUU
uH(pOpMaLIUH, ONIPEIETICHHS TIOCTOBEPHOCTH MOTYYSHHOTO PEe3yIbTaTa;

o CO3/IaHHE YCIIOBHM JUIsl pa3BUTUSI YMEHHM MPOEKTHO-UCCIIE0BATEIBCKOM, TBOPUECKOH 1€ATEIbHOCTH.

Ha uzyuyenue ¢usuku (6a30BbIi ypoBeHb) HA YPOBHE cpeaHEro obiiero oopazoBanus orBoautcs 136 gacos: B 10 kiacce — 68 yacos (2 vaca B
Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMme 1o pu3MKe rnepedyeHs J1a00paTOPHbIX U MPAKTUYECKUX paboT ABISETCS pEKOMEHI0BaHHbBIM, YUUTENb JAEAeT BIOOP

MIPOBEJICHUS JIaOOPATOPHBIX padOT U OMBITOB C YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEHN 00yUaromuxcs.



COJAEP/)KAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHUS

®du3uka — Hayka o npupoae. Haydnbie MeTOABI MO3HAHUS OKPYXKAIOLIEro Mupa. Posib 3KCrIepuMeHTa U TEOPUHU B IIPOLIECCE TTO3HAHUS IIPUPOIBI.
DKcIepUMEHT B (hU3HKE.

MonenupoBanue Gpusnueckux siBieHuil u nporeccon. Hayunslie runoressl. @usnueckue 3ak0HbI U TEOPUH. [ paHUIBI IPUMEHUMOCTH (PU3NYECKUX
3aKOHOB. [I[pyHIUIT COOTBETCTBUSA.

Posb u MecTo ¢u3nKku B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KaPTUHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH JIIOJICH.

Llemoncmpayuu

AHanoroBrle u I_[I/ICI)pOBI)Ie HU3MCPUTCIIbHBIC HpI/I60pH, KOMIIBIOTCPHBIC NATYHUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTEIBbHOCTh MEXaHUUYECKOT0 IBHKeHus. Cuctema otcuéra. TpaekTopusi.

[Tepemenienne, ckopocTh (CpedHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepUaIbHOM TOYKH, UX MPOEKIHUH HA OCH CHCTEMBI
koopauHaT. CliokeHne NEpPEMEIIEHUN U CII0KEHHE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE NMPSMOJIMHENHHOE ABIKeHHe. [ paduku 3aBUCIMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTepEeMELICHHUs
MaTepUaIbHOU TOUKHU OT BPEMEHHU.

CBoboaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.

KpuBonuneiinoe nuxeHue. J[BI)KEHHE MaTE€pUAIbHOM TOYKM MO OKPY)KHOCTH C IOCTOSSHHOW IO MOAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTH,

nuHeiHas ckopoctsh. [lepuona u gacrota obpanienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.



TexHu4eckue ycTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE: CITUOMETP, IBUKEHUE CHAPSAO0B, LICTIHBIC U PEMEHHBIE ITEpEIadH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XaPAaKTEPUCTUK JIBHKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOIIEHHOI O MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpagnenne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHne HEpaBHOMEPHOIO JBUKEHHUSI C LIENbIO ONIPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUICHUS MEK Y IIYTSAMU, IPOHICHHBIMU TEJIOM 3a I10CJIEI0BATEIbHbIE PABHBIE IPOMEXYTKHA BPEMEHU ITPH PABHOYCKOPEHHOM
JBAKEHNH C HAYAJIBHOW CKOPOCTBI0, PABHOW HYIIIO.

W3yuenune ABMKEHUS MIAPUKA B BA3KOW KUIKOCTH.

N3yueHue ABMKEHUS Tejaa, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

ITpunnun otHOcHTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEpruanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunmun cynepno3unuu cui. Bropoi 3akod HeroToHa 1711 MaTepuanbHoi Touku. Tpernii 3akoH HeroTOHA 1151 MaTepHaibHBIX
TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. [lepBast kocMuueckas CKOPOCTb.

Cwita ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (moxosi, ckosbkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHs] CKOJBXEHUS U CUJa TPEHUS IMOKOS.
Koadduuuent tpenns. Cusia CONpoTUBICHUS MIPU ABMKEHUH TeJa B )KUAKOCTH UJIH Trase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEa.



MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [iieuo cumel. Y ciioBUs paBHOBECUS TBEPAOIrO TENA.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: TOAIINITHUKY, IBUX)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHUH.

CpaBHeHHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHue ABMKeHUs OpycKa MO HAaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT Ux JedopMaliuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILEHHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

Nmnynsc MaTepuanbHOM TOYKH (TeNa), CUCTEMbl MaTepUANbHBIX TOYeK. MIMIynbC CHIIBI M M3MEHEHHE HUMITYNIbCa Tela. 3aKOH COXPaHECHUS
HUMITyJbca. PeakTUBHOE IBUKEHHE.

Pabora cuibl. MOIIHOCTH CHIIEBI.

Kunerndeckas sHeprus MaTepuaabHOM Touk. Teopema 00 M3MEHEHNN KUHETUYECKOM SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas YHEPTHs ynpyro AeGopMUPOBaHHOMN NpYXUHBI. [loTeHIIManpHas YHEPTHs Tena BOIU3U MOBEPXHOCTH

3eMin.



[ToreHnuanbHbIE U HENOTEHIMATIBHBIE CUJIBI. CBS3b paOOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKO SHEPTHUH CUCTEMBI Tel. 3aKOH
COXPAHEHHUS MEXaHUYECKON SHEPIHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, PYKUHHBIN IMMCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE IBUKEHUE.

[Tepexox MOTEHIIMATLHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pa6OTBI CHJIBI C U3MEHEHHUEM MEXaHUYECKOM OHCEPIUU TCJia Ha TPUMEPC PACTANKCHUSA PE3UHOBOI'O KT'yTaA.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOLL Meopul

OcHOBHBIE TOJIOXKEHUS MOJIEKYJISPHO-KMHETUYECKOW TEOpUM M MX ONBbITHOE 0OOcHOBaHWE. bpoyHoBckoe nBmxeHue. Juddysus. Xapakrep
JBUKEHMSI U B3aMMOJEMCTBUSI YacTUIl BetlecTBa. MoIen CTPOEHUs T'a30B, KUAKOCTEN U TBEPABIX TeN U 0O0BSICHEHHE CBOMCTB BEIllECTBAa HA OCHOBE 3THUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konmnuectso Bemectsa. [loctosnnas ABorapo.

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

Monenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUUYECKON Teopun uaeaabHoro ra3za. AOCONIIOTHas TeMIeparypa Kak Mepa
CpelHeW KMHETHYECKOW SHEPruu TEIIOBOTO JBHWKeHMs 4dacTwll ra3a. lllkana temmneparyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHHe MeHpeneeBa—
Knaneiipona. 3akon [lanpToHa. M30mmporiecchl B HealbHOM I'a3e ¢ MOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ paduieckoe npeacraBieHne H30MpoLecCOoB:
M30TepMa, U30X0pa, u306apa.

TexHUYECKHE YCTPOUCTBA M MTPAKTHYECKOE TIPUMEHEHHUE: TEPMOMETP, OapoMeTp.



Llemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BeleCTBa, PoTorpaduu MOJIEKySl OPraHUYECKUX COSAMHEHUN.
OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogens onbita LlTepHa.

OnBIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMOICHCTBHSI.

Monenb, WUTIOCTpUpYIOLIas MPUPOIY AaBICHUS ra3a Ha CTEHKH COCYa.

OMBITHI, HIUTFOCTPUPYIONTUE YPABHEHUE COCTOSHUS UACATLHOTO ra3a, U30MPOIICCCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3/lyXa B KJIACCHON KOMHATe Ha OCHOBE U3MEPEHHI 00bEMa KOMHATHI, IaBIICHUS M TEMIIEpPAaTyphl BO3AyXa B HEH.
HccnenoBanue 3aBUCIMOCTH MEXy IapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMmoannaMmuueckasi cucteMa. BHyTpeHHsIsI SHeprus TepMOAMHAMHUYECKON CUCTEMBI U c1Ioco0bI €€ n3MeHeHus. KonnuecTBo TeminoTel u padoTa.

BHYTpeHHSIH OHEPIrus OJHOATOMHOTO HACAJILHOI'O ra3a. Buapr TCILIONICpeaaYn: TCTIJIONIPOBOAHOCTb, KOHBCKIHA, U3JIYUCHHC. YaenpHas TEMI0EMKOCTh

BCIICCTBA. KonnuecTBO TEmIOTHI Ipu TeruIonepeaauc.

[Tonsitue o0 amamabatHom mporecce. [lepBwiii 3aKk0H TepMoaAMHAMUKU. [IprMeHeHHE MEepBOro 3aKOHA TEPMOAMHAMUKH K H30IPOIECCaM.

I'padmueckas nnTepnperanus paboThl raza.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

TemnoBsle MalllHHBI. HpI/IHI_II/IHLI JEHUCTBHUS TEIUIOBBIX MAIIIKH. Hpeo6pa3033HH;1 OHCPIrur B TCIUIOBBIX MalllWHAX. KOZ—)(I)(I)I/II_II/ICHT ITOJIC3HOT'O

neiictus ternooi MamuHbl. [{ukin KapHo 1 ero ko3 guirieHT noie3Horo AeicTBrs. DKOJIOTHYECKHE MPOOIEMbl TEINIOHEPTETUKH.

TexHUuyecKkue yCTpOHCTBA U MPAKTUYECKOE TPUMEHEHHE: IBUTATEIh BHYTPEHHETO CropaHusi, ObITOBOI XOJIOAUILHUK, KOHAULIUOHED.

Jlemoncmpayuu



M3MeHeHne BHYTPEHHEH 3HEPruM Tejia MPH COBEPIICHUU PabOThI: BBUIET MPOOKU M3 OYTHUIKM IO ACHCTBHUEM CXKATOTO BO3/yXa, HarpeBaHHE
a¢dupa B JaTyHHOH TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPAIIHS).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUsl, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHue yaenbHOM TermIoEMKOCTH.

Tema 3. Azpezamuble cocmosanus eeuiecmaea. Dazosnvle nepexodbl

[Tapoo6pa3oBanue u koHaeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAS U OTHOCUTEIIbHAS BIIAXXHOCTh BO3/ayXxa. Hackimennsii map. Y aenbHast

TeIuI0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEeMIIEPaTyphl KUIIEHUS OT JaBJICHHUSL.

TBépnoe teno. Kpucrannuueckne u amopdHbie Tena. AHH3OTPONHS CBOMCTB KpUCTAIOB. JKuakue kpuctauibl. COBpeMEHHbIE MaTepHallbl.
[InaBnenue u kpuctauuzanus. Y aenpHas TerioTa miasnenus. Cyomumanus.

YpaBHeHHE TEIIOBOTO OallaHca.

TexHuueckne yCTpONCTBA U TNMPAKTHYECKOE NMPUMEHEHHE: TMTPOMETP U IMCUXPOMETP, KAJIOPUMETP, TEXHOJIOTMHM IOJYYEHUsS COBPEMEHHBIX
MarepuaioB, B TOM YHUCIIE HAHOMATE€pPUAIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBICHUHU.

CriocoObI U3MepeHHst BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBI€HUs KPUCTAITIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3MepeHne OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.



Pa3nes 4. DinekTpoamHaMmuka
Tema 1. Inexkmpocmamuka

OnexTpuzanusi Teia. DJeKTpuueckui 3apsna. /[Ba Buaa snexkTpuueckux 3apanoB. [IpoBOAHMKH, AMAIEKTPUKUA U TMOJIYIMPOBOAHHUKHU. 3aKOH

COXPAHEHHUS ANEKTPUYECKOTO 3aps/a.
B3aumoneiictBue 3apsanoB. 3akon Kynona. TodeuHbId 37eKTpUUeCKHUi 3apsa. DiekTpuyeckoe nosie. Hampsik€HHOCTh JEKTPUYECKOTO TOJIA.
[IpuHIUI Cynepro3UIUK SJIEKTPUUECKUX ITosel. JIMHUN HanpsSKEHHOCTH DJIEKTPUYECKOTO TTOJISL.

Pabota cun QJICKTPOCTATHYCCKOI'O I10JIA. ITorenmuan. Pa3HOCTh MOTEHIIMANIOB. HpOBOI[HI/IKI/I U AUDJICKTPHUKH B JJICKTPOCTATHYCCKOM IIOJIC.

JusnexTpudeckas IPOHULAEMOCTb.

OnexTpoéMkocTs. Konnencatop. DieKTpo€MKOCTh INIOCKOTO KOHIEHCATOpa. DHEPIus 3apsKEHHOI0 KOHEH caTopa.

TexHudeckue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: DJEKTPOCKON, JJIEKTPOMETP, JJIEKTPOCTATUYECKAsl 3aluTa, 3a3€eMIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyWHbIN IPUHTED.

Llemoncmpayuu

YCeTpoCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

IIpOoBOHUKY B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMPNEeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTB IEKTPOEMKOCTH INIOCKOIO KOHJIEHCATOPA OT TUIOLIAAH UIACTHUH, PACCTOSHUS MEXITY HUMU U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

H3mepenue 31eKTpoEMKOCTH KOHICHCATOPA.



Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é paziuunvix cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBHS CYILIECTBOBAHUS AJIEKTPpUUECKOTo Toka. Mctounuku Toka. Cua Toka. ITocTosIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. YJIeTbHOE COMpOTHUBJICHHE BelecTBa. llocienoBarenbHoe, MapaliebHOE, CMEHIAHHOE COCAMHEHUE
MIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JleHiia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEKTPOABMKYIIAs CUJia M BHYTPEHHEE COMPOTHUBIICHNE UCTOYHHMKA TOKa. 3akoH OMa AJis MOJIHOH (3aMKHYTOI) aekTpuueckoit nenu. Kopotkoe
3aMbBIKaHHE.

DIIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIpPOBOIUMOCTD.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHAs U TPUMECHAs TPOBOAMMOCTH OTYIIPOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPHOOPEI.

DIIEKTPUUYECKHI TOK B pacTBOpaxX M pacriaBax dJIEKTPOJMTOB. DIIEKTPOIUTHIECKAs JUCCOIHAIINS. DIEKTPOIIU3.

OnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psaa. Monnus. [1na3ma.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT, UCTOYHUKHU TOKA, AIEKTpOHArpeBaTellbHbIe IPUOOPHI,

SJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI, TEPMOMCTP COIIPOTHUBJICHUA, BaKYYMHLIﬁ AUOoJ, TEPpMHUCTOPBI U (I)OTOpe3I/ICTOpLI, HOJ'IyTIpOBOI[HI/IKOBLIf/'I JAUO/M,

rajbBaHHUKA.
Jlemoncmpayuu
N3mepenne cuiibl TOKa U HapsHKEHUS.
3aBUCUMOCTh COMPOTUBIIEHUS IUIUHIPUUECKUX MPOBOJAHUKOB OT JITMHBI, IJIOIIAU OTIEPEYHOTO CEUEHHS U MaTepuara.
CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.
[IpsiMoe n3MepeHne AMEKTPOIBIKYIIEH critbl. KOpoTkoe 3aMbIKaHUE TATbBAHMYECKOTO DJIEMEHTA U OI[EHKAa BHYTPEHHETO CONTPOTUBIICHUS.
3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.



HckpoBo# pa3psg v IPOBOAMMOCTb BO3AYXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepeHue 31eKTpOABMKYIIEH CUiIbl MCTOYHMKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habnronenue snexrposnusa.

MexnpeaMeTHbie CBSI3H

N3zyuenne kypca ¢uszuku 6a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCS ¢ YUETOM COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBS3EH C Kypcamu
MaTeMaTHKH, ONOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonamusl, CBI3aHHbIE C U3yYSCHUEM METOJI0B HAyYHOI'O [IO3HAHUS: SBJICHUE, HAyUHBIH (akT, TMII0Te3a, PU3NUecKas BeJIUunHa,
3aKOH, TeOpHsl, HAOJI0ACHUE, SKCIIEPUMEHT, MOJETUPOBaHHE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JMHeWHas (QyHKIus, napaboia, runepOosia, UX rpa@uKyd U CBOMCTBA, TPUTOHOMETPUUECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO, BEKTOPHI U UX MPOEKIHUH HAa OCH KOOPJIMHAT, CIOKEHUE
BEKTOPOB.

buonoeusn: mexannueckoe IBHKEHUE B JKUBOM npupoae, 1uddy3us, 0CMOC, TENI000MEH KHUBBIX OPraHU3MOB (BHU/bI TEIUIONEpEIadH, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKHE SABJICHUS B )KMBOW MIPUPOJIE.

Xumus: NTACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpPHAs Macca, TEIUIOBbIEe CBOWCTBA TBEPHABIX Te,
KHUJIKOCTEH U ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs TUCCOLMALNS, TaJIbBAaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETD.

Texnonozus: mpeodpazoBaHuE IBUKEHUM C MCIOJIB30BAaHMEM MEXaHM3MOB, YUYET TPEHHUS B TEXHUKE, MOIIMITHUKH, MCIOJNb30BaHHE 3aKOHA
COXpaHEHHs HMITyJbCca B TEXHHMKE (pakeTa, BOJOMET W JpyTue), BUraTellb BHYTPEHHErO CropaHusi, rmapoBas TypOuHa, ObITOBON XOJIOIWUIbHUK,
KOHJUIIMOHEDP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MaTEpUaOB, B TOM YKCII€ HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH, IEKTPOCTaTUUECKas 3aIINTa,

3a3eMJICHHE YJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBINA PUHTEP, SJIEKTPOHATPEBATEIbHBIC TPHOOPHI, HIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAaHHUKA.



11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

IlocTostHHBIE MarHUTHL. B3aumonelcTBUE NOCTOSHHBIX MarHUTOB. MaruutHoe noJie. Bektop MarHuTHON MHAYKIuu. IIpuHun cyneprno3unuu
MarHuTHbIX nojieu. Jlunum MmarautHOM nHAYKIMKU. KapTrHa JIMHUI MAarHUTHON MHAYKIUY TOJI TIOCTOSIHHBIX MAarHUTOB.

MarnuTHo€ 1oJsie TpOBOJHUKA ¢ TOKOM. KapTrHa TMHUI MHAYKIIMK MAarHUTHOTO MOJIS JIMHHOTO MPSIMOT0 IPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. B3aumoaeicTBue NpoBOIHUKOB € TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna JlopeHua, e€ MOAYNb U HarpaBiieHHe. J[BUKeHHe 3apsKeHHON YacTHIIbI B OTHOPOIHOM MarHUTHOM mnosie. PaGota cumsl Jlopenna.

SIBieHME 2IEKTPOMarHUTHOM MHIYKIMH. [I0TOK BEKTOpa MarHUTHON MHIYKIMU. DJIEKTPOABIKYILAS CUJIA MHAYKINN. 3aKOH MIEKTPOMAarHuTHOU
naaykiuu dapanes.

BuxpeBoe anekrpudeckoe nosie. DJIEKTPOIBMKYILAs CHJIa MHAYKLINN B MPOBOJHUKE, ABMKYIIEMCS MMOCTYNATENbHO B OAHOPOJHOM MarHUTHOM
ToJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHHME CAMOMHIYKIIUU. DJIEKTPOJABUKYIIAS CHUJIa CAMOUHIYKIIHH.

DHeprus MarHUTHOTO TIOJISl KATYLIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoMcTBa M NPAKTHUECKOE IPUMEHEHME: TOCTOSIHHBIE MAarHWUThI, JJIEKTPOMArHUTHI, AJIEKTPOABUIaTENlb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHILl, UHAYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmnbIT OpcTena.



OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHAYKIMK MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHUTHOM MHIYKIUU.

[TpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIIKYIIECH CHIIBI MHAYKIIUU OT CKOPOCTH M3MEHEHUSI MATHUTHOTO MOTOKA.
SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yueHne MarHuTHOTO NOJIsI KaTYLIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

Uccnenoanue sBIeHUS 3JEKTPOMArHUTHON WHIYKIIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbvle KO1eOAHUS

Konebarenbnas cuctema. CBoOOIHBIE MeXxaHHUeCKHe Konebanus. ['apmonndeckue konebanus. [lepuon, yactota, ammntyaa u ¢aza KoieOaHui.
[TpyxuHHBIA MasSsTHUK. MaTeMaTH4eCcKuil MassiTHUK. Y paBHEHHE TapMOHUYECKHNX Koiebanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUSX.

Koneb6arenbupiii KOHTYp. CBOOOAHBIC AIEKTPOMATrHUTHBIE KOJIEOAHUS B UICATHPHOM KOJIEOATEIbHOM KOHTYpPE. AHAIOTHS MKy MEXaHUYECKUMU
1 DJICKTPOMArHUTHBIMU Kosebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATHLHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBinenne o 3aryxammMx KojeOaHUsSX. BbIHyXIeHHbIE MexaHUYecKue KoneOaHus. Pe3oHanc. BBIHYXIEHHBIE SIEKTPOMArHUTHBIC

KOJICOaHUS.



[Tepemennsblil Tok. CHHYyCOMIAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U
HaIPSDKECHUS.

Tpancdopmarop. IIpousBonacTso, nepeaaya u noTpedGIeHUE HIEKTPUUECKON IHEPIUU. DKOJIOIHYECKHE PUCKH ITPU TPOU3BOCTBE AIEKTPOIHEPT UH.
KynpTypa ncnonbs3oBaHus 3J1EKTPOIHEPTUU B IOBCEJHEBHOM KU3HH.

TexHu4eckue yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE: MIEKTPUIECKUI 3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, JINHUU 3JIEKTPOIlepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTeabHON cUCTeMBbI (IIPYKUHHBIA WM MaTeMaTUYECKUI MasTHUK).

HaGroienune 3aryxaromux KojaeOaHuu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezoHanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuunorpamMmsl (3aBUCUMOCTH CHITBI TOKA U HAIIPSPKEHUSI OT BPEMEHM ) JUIs AIEKTPOMArHUTHBIX KOJIEOaHUiA.

Pe3onanc npu 1ociaen0BaTeIbHOM COETMHEHUH PE3UCTOPA, KaTYIIKH HHIYKTUBHOCTH U KOHJEHCATOpa.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPHUOA MaJIbIX KOJIEOAHUN I'py3a HAa HUTHU OT JUIMHBI HUTU U Macchl rpy3a.

HccenenoBanue nepeMEeHHOr0 TOKa B IIENHU U3 MTOCIIEI0BATEIBHO COEUHEHHBIX KOHIEHCATOPA, KaTyIIKU M PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHBIE 60JIHbL

MexaHnueckre BOJIHBI, yclI0BHsl pacnpocTpaneHus. [lepuoa. CkopocTs pacripocTpaHeHHs U JUIMHA BOJIHBIL. [lonepeunble M IpoaoIbHbIE BOJIHBI.
WuTtepdepennus u nudpakuns MeXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.



ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IY4YEHMs JIEKTPOMAarHUTHBIX BOJH. B3aumuast opuentauust Bekropos E, B, V B snexkrpomarHuTHOMN
BoJiHE. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH: OTpaXKEHUE, MpeJoMJIeHUe, nosisgpusanus, audpaxuus, uareppeperuns. CKOpocTh 3JIEKTPOMArHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [I[ppuMeHeHue 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIMIIBI paguoCBA3U U TeleBuaeHUs. Pagronokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueCcKue yCTpONCTBA U IIPAKTUYECKOE IIPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIBTPa3BYKOBasl JUAarHOCTHKA B TEXHUKE U MEIULMHE,
pamap, paIHoNpUEMHHIK, TeICBU30p, aHTeHHA, TesedoH, CBY-meds.

Jlemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPAaHEHHUE NONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiul MEXaHUUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnroneHue cBsi3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOW U YaCTOTOU KOJIeOaHUH.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, PEIOMIICHHE, O pU3aius, Tudpakuus, nHTephepeHIms.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeitHoe pacripocTpaHeHHE CBETa B OJHOPOAHOM cpene. JIyd cBera. ToueuHbIil HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnit B MIIOCKOM 3epKaje.

[Ipenomiienue cBeta. 3aKOHBI IpeIOMIIEHUS cBeTa. AOCOIIIOTHBIN MmoKkazarenb npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroa
MIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI.

Hucniepcus cBera. CoxxHbIH coctaB 6eroro cera. L{Ber.



Cobwupatomue 1 pacceuBaronie JuH3bl. ToHkas muH3a. @OKYCHOE pacCTOSHUE U ONITUYECKas Cujla TOHKOU JH3BL. [locTpoeHne n3o0paxeHuii B
COOMpAIOIIKX U paccenBaroIMX JuH3ax. Dopmyra TOHKOM JTUH3bL. YBEIUUEHUE, 1aBaeMOe JIMH30H.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. MaTepdepennus cBera. KorepeHTHBIC HCTOYHUKH. Y CIIOBUS HAOIIOICHUSI MAKCUMYMOB M MUHUMYMOB B HHTEP(EPEHIIMOHHON
KapTUHE OT JBYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus ceeta. Judpaknuonnas pemeérka. YcinoBue HaOMIOIEHUS TJIABHBIX MaKCUMYyMOB MpU MaJCHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHUYECKHE YCTPOUCTBA M IPAKTHYECKOE MPUMEHEHHUE: 0YKH, JIyTa, poToanmnapar, MPOSKIIMOHHBIN aIapar, MUKPOCKOTI, TEJIECKOT, BOJIOKOHH ast
OITHKA, TU(PPAKIIMOHHAS PEUIETKA, TOJSIPOHI.

Jlemoncmpayuu

[IpssMmonuHEITHOE pacpocTpaHeHre, OTpaXKeHHe U pestoMmiieHne cBeta. OnTHYecKrue mpruoopHI.

ITonHOEe BHyTpeHHEE OTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucnepcun cera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

I/ISMepeHI/Ie IMMOKa3aTeyid MpCJIOMJICHUA CTCKJIA.



HccnenoBanue CBOWCTB N300paKEeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMAJIbLHOH TEOPHUH OTHOCHUTEJIBLHOCTH

['paHuLIBI MPUMEHUMOCTH KJIACCMUECKOW MeXaHMKHU. [locTynaTel cnenuaabHON TEOPUH OTHOCUTENBHOCTH: MHBAPUAHTHOCTh MOJAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUIT OTHOCUTEIIbHOCTH DUHINITEHHA.

OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE JUTHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChI ¢ 3HepFI/Ieﬁ " UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. BHCPFI/IH IIOKOA.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. Dopmyna [Inanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u uccnegopanue ¢gorodrpdexra. Onbiter A. I'. CroneroBa. 3akonbl pororddexra. YpaBHenue DitHmreiHa mist Gororddexra.
«Kpacnas rpanuna» gotorddexra.

JlaBnienune cBeta. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: (OTO3IeMEHT, GOTOAaTINK, COTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.

CBeToauoI.

Comnneynas OGarapes.



Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna mo paccesnuio o -uactuil. [ImanerapHas moxaens atoma. [loctymarel bopa. M3nyuenue u
norjouieHre GOTOHOB MPHU MEPEX0ie aTOMa C OJJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl ciekTpoB. CrieKTp ypoBHEW SHEPrUM aToMa BOJOPO/aA.

BousiHoBBI€ cBOMcTBa yacTull. Boisnbl ne bpoins. KoprnyckyisspHO-BOJIHOBOM Jyaiu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIIN aHaIu3 (CIIEKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbiX ClIeKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habmronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIIepUMEHTHI, J10Ka3bIBAIOIIUE CIOXKHOCTh CTpoeHUus sapa. OTKpbiTHEe paanoakTHBHOCTH. OmbIThl Pezepdopna mo ompeneneHuro cocraa
paanoakTUBHOrO u3iaydeHus. CoiicTBa anbda-, 6eTa-, raMMa-u3iaydeHus. BiusHue paquoakTHUBHOCTH Ha JKHUBbIE OPTaHU3MBI.

OTtkpeITHE TTPOTOHA U HeWTpoHa. Hykinonnast monens siapa ['eitzenbepra—Banenko. 3apsan sapa. MaccoBoe uucio siapa. M30Torel.

Anbda-pacnaa. DIeKTPOHHBINA U MTO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paJliOoaKTUBHOTO pacaia.

DOHeprust cBSA3HM HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

S nepnsle peakunu. [lenenue u CUHTE3 SAED.

SAnepusiii peaxtop. Tepmosepusiit cuaTe3. [IpoOieMbl 1 TEPCHIEKTUBHI SIIEPHON YIHEPTETHKU. DKOJIOTUYECKUE aCTIeKThI SAEPHOIN SJHEPTeTUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.



@yHpaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: JO3UMETp, Kamepa Bunbcona, siaepHslil peaktop, arTomMmHas 6omoba.
Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3NKH

Oransl pa3BUTHA acTpOHOMHUH. [TpuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3anoro neba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JIBHKEHHE.

CounHeyHas cucrema.

Connue. ConHeunas akTUBHOCTh. VMcTounuk sHeprun ConHia M 3BE37. 3BE3bI, MX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMMa «CHEeKTpajbHBIH
KJIACC — CBETUMOCTHY». 3BE31bl TJAaBHOW IIOCIENOBATENBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE37 TVIABHOM IOCIIEOBATEIbHOCTH.
BayTpeHHee cTpoenue 38€31. COBpeMEHHBIE ITPEICTABICHHSI O IPOUCX0XKIEHUH U 3BoironK CoHIa U 3BE37. OTallbl )KU3HU 3BE3]L.

Muneunsiii [1yts — Hama [Manaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl ranaktuk. Paguoranaktuku u kBa3apbl. YEpHbIe AbIPHI
B sAJIpax rajakTHUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe nznydeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HabmioneHus HeBOOPYKEHHBIM IJIa30M C UCIIOJIB30BaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN I ONpeAeIeHUs MOJI0KEHHsI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3aA1s1 CEBEPHOI0 NOyIIApUsl U SIPKUE 3BE3/IBI.

Hab6nronenus B Teneckon JIynsl, mutaner, Maeunoro [TyTu.



O0o0marniee NOBTOpPEeHUE

Ponp Gu3uku 1 acTpOHOMHM B SKOHOMHUYECKOM, TEXHOJIOIMUYECKON, COLMAIBbHON M 3THUECKON cdepax AesTeIbHOCTH YelOBeKa, POJib U MECTO
(GU3MKN ¥ aCTPOHOMMHU B COBPEMEHHOI Hay4yHOH KapTHHE MHpa, posib GU3NYECKON TeoprH B (OPMUPOBAHUM MPEICTABICHUNA O (GU3NUECKON KapTUHE
MHUpa, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4ETOM COAEP)KaTENIbHBIX MEXKIPEIMETHBIX CBs3€ll ¢ Kypcamu
MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Medicnpeomemmvle nonamus, CBI3aHHBIE C U3YYEHHEM METOA0B HAyYHOT'O IIO3HAHMS: SIBIICHHUE, HAY4YHBIN (DaKT, runoresa, (pu3ndecKkast BeINUMHa,
3aKOH, TEOpHsl, HAOII0JIeHUE, SKCIIEPUMEHT, MOJICIIPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHHH, TpPUIOHOMETpUYECKHE (YHKLUUHU: CHHYC, KOCHUHYC, TAHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI M X MPOEKLIHUU Ha OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB, IPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIU, IPU3HAKU
0/100MsI TPEYrOJILHUKOB, ONPE/IeICHHE MIOIAAH IIIOCKUX (GUryp u oobéma Tel.

Buonoeus: >nexTpuyeckue sIBICHUS B )KUBOHW NpUpoe, KojeOaTeTbHbIe JBI)KEHUS B )KUBOM MPUPOJE, ONTHYECKHE SIBICHUS B )KHBOUM MPUPOJIE,
JeiCTBUE painalliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJ, KpUCTAUIMYeCKas CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 0Opa30BaHUs KPUCTAIIMUYECKOW PEHIETKH,
CHEKTpaJIbHBIN aHAIIN3.

T'eocpagpus: MarHUTHBIE MTOJIFOCA 3€MITH, 3aJIEKH MarHUTHBIX Py, POTOCHhEMKA 3eMHON TTOBEPXHOCTH, PEACKa3aHIEe 3eMICTPSICEHHH.

Texnonocusa: TUHUM BIIEKTpOIepeaad, T'€HEepaTop MEPEeMEHHOTO TOKa, JJIEKTPOIBHUraTeNlb, MHAYKLIMOHHAS I€4yb, pajgap, paauoONpUEMHUK,

TCJICBU30P, AHTCHHA, TCJ'IC(I)OH, CBq-HC‘-IL, HpOGKI_II/IOHHHﬁ armapart, BOJIOKOHHas OITUKaA, COJIHCYHAA 6aTape;1.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA IIPOIPAMMBI IO ®UBUKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUA

OcBocnne yueOHOTrO mpeamera «Pusuka» Ha ypoBHE CpelHero olmiero obpazoBanus (0a30BbI YPOBEHB) JOJDKHO 00ECIIEUUTH JOCTHKCHHE

CJICAYIOMUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06p330BaT€JII)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE pe3yJbTaThl OCBOCHUS Y4eOHOro mpeaMera «®Du3nka» HODKHBI OTPa)XkaTb TOTOBHOCTh W CIIOCOOHOCTH OOYYaromuXcs
PYKOBOJICTBOBAThHCS C(HOPMUPOBAHHOM BHYTPEHHEN MO3UIUEH JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUI, NO3UTUBHBIX BHYTPEHHUX YOSKICHHH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM IIEHHOCTSAM POCCUICKOrO OOIIECTBA, pPACIIMPEHUE MXU3HEHHOTO OMNbITa M OMNbITa JEATEIILHOCTH B Mpoliecce
peanu3anuy OCHOBHBIX HAIIPaBJICHUN BOCIIUTATEIbHOMN AE€ATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIIUHM 00YUaIOLIerocss Kak aKTHBHOT'O U OTBETCTBEHHOTO WJIEHA POCCHIICKOT0 O0IIECTBa;

IPUHATHE TPATUIMOHHBIX 00IIEYEeTIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPAaTHUECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AESTENBHOCTh B MHTEpECAX Ipa)/IaHCKOro OOIIeCTBa, y4acTBOBAaTh B CaMOYIPABIEHUU B 00pa3oBaTeIbHOU
OpraHu3alNy;

yYMEHHUE B3aUMOECHCTBOBATh C COIIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIUSMH U Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEILHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K FOCYJapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS



c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIOCOOHOCTH OIEHUBATH CHUTYAIIMIO U IPUHIUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYSICh HAa MOPaIbHO-HPABCTBECHHBIC HOPMBI U [ICHHOCTH, B TOM
YHCIIe B ACITEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAs 3CTETHUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO (U3NICCKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEpEC K Pa3IMyHbIM cepaM MpodecCHOHATBHON JEATCIHHOCTH, B TOM YHCJIEC CBSI3aHHBIM C (DM3WKOW M TEXHUKOW, YMCHHE COBEPIIATH
OCO3HAHHBIN BEIOOP OymyIel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH (PU3MKH HA MPOTSHKCHUU BCCH KHU3HH,

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

c(OPMHPOBAHHOCTB IKOJIOTHUECKON KYJIBTYPHI, OCO3HAHUE TI00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIeM;

TUTAaHUPOBAHKE U OCYIIECTBIICHUE ICHCTBHUI B OKPY’KAIOIIEH Cpeie Ha OCHOBE 3HAHMS [IeJIel YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA,

pacuIMpeHre OMbITa ACITETPHOCTH YKOJOTHUECKOW HATIPABICHHOCTH Ha OCHOBE UMEIOIINUXCSI 3HAHUH 10 (pH3HKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKU;

OCO3HAaHWE IICHHOCTH HAyYHOU JIeATEIBHOCTH, TOTOBHOCTh B TPOIECCe M3YUCHUS (DU3MKHU OCYHIECTBIIATH MPOCKTHYIO M HCCIIECIOBATEIIBCKYIO

ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

Ba3oBrble JJornueckue aeiicTBu:



CaMOCTOATENILHO (POPMYIIHPOBATh U aKTYyaIH3HPOBATh IPOOIEMyY, pacCMaTpUBATh €€ BCECTOPOHHE;

OIpeNIeNATh LU AeATEIIbHOCTH, 33/1aBaTh [apaMeTpbl U KPUTEPUN UX JOCTHIKEHHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMaTPUBAEMBbIX (PU3HUYECKUX SIBICHUSX;

pa3pabaThIBaTh IUIaH peIeHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCA MaTepHAbHBIX U HEMaTEpUaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIESIM, OLIEHUBATh PUCKU MTOCIEACTBUI 1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH pa0OTy B YCIOBUAX PEaIbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSMHU B METOAaMU (U3NIECKOI HAYKH;

BJIAJICTh HAaBbIKAMHM Y4eOHO-MCCIIEOBATEILCKOM M TPOEKTHOW JEsITEeIbHOCTH B OOJIACTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB peIlieHus 3a/1a4 (PU3MUECKOro COJIepKaHUs, IPUMEHEHUIO PA3IMUYHBIX METOJIOB ITO3HAHHUS;

BJIQ/IETh BUAAMHM JESTEIbHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETaln, NPpeoOpa3oBaHUIO U IPUMEHEHHUIO B Pa3IUYHbIX yUEOHBIX
CUTYalUsIX, B TOM YHUCIIE [IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00s1acTH (U3HKH;

BBISBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSA3M M aKTyaIM3UpOBaTh 3ajady, BBIABUIATh TUIIOTE3y €€ PEIIEHUS, HAaXOAUThb apryMEHTBHI JUIsS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh IApaMETPbl U KPUTEPUH PELLICHUS;

AHAIM3UPOBAThH MOJIYUYEHHBIE B XOJ€ PEIICHUs 33Jla4l Pe3yJIbTaThl, KpUTHUYECKH OLEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTEIbHON AEATEILHOCTH, B TOM YHCIE IPU U3YUYECHUH (DUBHKHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HAaHUS MO (PU3HKE B IPAKTUUECKYIO 00JIACTh KUZHEACSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIBHBIE OAXOAbl U PELICHHUS;

CTaBUThb HpO6JI€MBI U 3a7la4u, JOIMYyCKAOIHEC AJIbTCPHATUBHBIC PCIICHU .



Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMHU MOJY4YE€HUS UHPOpMALUU GU3NYECKOTO COACPIKaHUS U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh MMOUCK,
aHaJIM3, CUCTEMATU3aLUI0 U HHTEPIPETaliio HHPOPMALIUU PA3IMUHBIX BUJIOB U ()OPM MIpE/ICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEICTBA HWH(POPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTMH B PELIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHU3alMOHHBIX 33Ja4 ¢ COOII0AeHuEM TpeOOBAHUN 3PrOHOMUKH, TEXHUKHU 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, IPaBOBbIX U 3TUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COMEp)KaHMs B pa3IMYHBIX (opmarax ¢ yuy€ToM HazHA4yeHHUs WHPOPMAINU W IIEJCBOW ayTUTOPHH, BBHIOHpAs

ONTUMAIBHYIO (OPMY IIPEACTABICHUS  BU3YAIH3ALIAH.

KoMMmyHukaTuBHbBIE YHHBepcaJIbHble YueOHbIe 1elCTBUSA:

OCYIIECTBIISATh OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHAMBUAYAIbHON paObOThI;

BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JEMCTBUI ¢ yUETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KIO0Tr0 WieHa KOJIJIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JEUCTBUS M0 €€ NJOCTHIKEHHUIO: COCTABIIATH IUIAH JEHCTBUM,
pacrpenenarTh poJid ¢ yu€TOM MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OILICHMBATh KAU€CTBO CBOET0 BKJIaJa U KaXKJOr0 yYacCTHUKA KOMaH/bl B OOIIMI pe3yabTaT M0 pa3pabOoTaHHBIM KPUTEPHSIM;

IIpeaIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATDH ITO3BUTUBHOC CTPATCTUYCCKOC MMOBCACHUC B PA3JIMYHBIX CUTYAIUAX, IPOSABIIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIUATUBHBIM.

PeryasiTuBHble YHHBEpPCcAJIbHbIe YUeOHbIE 1eiiCTBHS



Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENBHYIO JEATENIBHOCTh B 0O0JAacTH (PU3UKU M ACTPOHOMHHU, BBIABIATH MNPOOJEMbI, CTAaBUTh H
dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENILHO COCTABIIATH TUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX 33124, TJIaH BBITIOTHEHUS MIPAKTHYCCKOM paOOTHI ¢ YI4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIMOYTEHUIA;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApTyMEHTHPOBATh €T0, OpaTh Ha ceOs OTBETCTBCHHOCTH 32 PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIUU B 001acT (U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIM U KYIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMHU MO3HABATENbHON pedlekcHr KaKk OCO3HAHHUs COBEPIIAEMBIX JCUCTBUNM U MBICIUTENBHBIX MPOILECCOB, UX PE3YIbTATOB H
OCHOBAaHHII;

WCITIOJIH30BaTh MPUEMBI pe(IICKCHH IJIs1 OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI APYTUX MPU aHAJIU3E PE3YIIBTATOB IESITEIBHOCTH;

MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U @pTYMEHTBI IPYTUX MPU aHAJIA3E PE3YIIbTATOB IE€SITEILHOCTH;

MIPU3HABATh CBOE MPABO W MPABO JAPYTUX HA OMIUOKH.

B mporecce MOCTHKEHUS JTHMYHOCTHBIX DPE3yJIbTATOB OCBOCHHUS NpOrpaMMbl MO (U3WKe AJisi YPOBHsS CpeaHero oOmero oOpa3oBaHUS Y

00y4aroImuxcst COBEPIICHCTBYETCSI SMOLIMOHATIBHBIN UHTEIIEKT, IPEoiaraiomuii copMupoBaHHOCTb:



CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE HSMOIMOHAILHOE COCTOSIHHE, BHJICTh HAINPABICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBAHUs, BKIIOYAOLIETO CAMOKOHTPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIIOCOOHOCTh aITalITUPOBATHLCS K
AMOIMOHAIBHBIM H3MEHEHHSIM H MPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMHU, BKIIOYAIOIICH CTPEMIICHHE K JOCTHIKEHUIO IS U yCIIeXy, ONTHMH3M, HHUITHATUBHOCTh, YMEHHUE JCHCTBOBATH UCXOIS
U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAKONIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSHHE JPYIMX, YYHTHIBATh €ro ITPU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BRICTPAUBATH OTHOIICHHS C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, TPOSIBIIATH HHTEPEC U Pa3peiiaTh

KOH(JIMKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K konny o0yuenus B 10 kjacce npeaMeTHble pe3ysibTaThl HA 06a30BOM YPOBHE JOJIKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH Y O0yUaAIOLIUXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MECTO (HU3UKU B (OPMHPOBAHUU COBPEMEHHOM Hay4yHOH KapTHHBI MHpa, B Pa3sBUTHU COBPEMEHHOM
TEXHUKHU ¥ TEXHOJIOTUH, B TPAKTUYECKON JESITEIbHOCTH JTIOACH;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOJIeIeii: MaTepHuaabHas TOUKa, HHepIUalbHas cCcTeMa 0TcuéTra, abCOMIOTHO TBEPAOE
TeJ0, UeaJbHbIN ra3, MOAEIN CTPOSHHUS ra30B, )KUJIKOCTEN U TBEPBIX TEJ, TOUEUHBIHN 3JEKTPUUECKUN 3aps]] IPU pelIeHNH (PU3NUecKHX 3a1ay;

pacro3HaBaTh (U3NYECKHe SIBICHUS (ITPOLECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOpUN CTPOEHUS
BEIIECTBA U AJIEKTPOJMHAMUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEWHOE ABIKEHHE, CBOOOHOE MaJeHHUE Tell, IBM)KEHUE 110 OKPYKHOCTH,
MHepIUs, B3auMoieicTBre Tell, Aupdy3usi, OpOyHOBCKOE JABHKEHHE, CTPOSHUE KUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bEMa TeJl NMPHU HarpeBaHUU
(oxJaXXIeHUHK), TEIJIOBOE paBHOBECHE, MCIIapeHne, KOHAEH CAlVsl, IUIaBIeHNe, KpUCTANIN3a1Hs, KUIICHUE, BIQXKHOCTh BO3/1yXa, MOBBIIICHUE aBICHUS

rasza [pH €ro HarpeBaHUU B 3aKPBITOM COCY/I€, CBA3b MEX/1y TapaMeTpaMK COCTOSHUS ra3a B H30IPOIIeccax, JJIEKTPU3aIus Tel, B3aUMOIeHCTBUE 3aps/IOB;



OTKCHIBATh MEXaHMUECKOE BI)KEHUE, UCTIONB3YA (pr3MUecKre BETMUMHBI: KOOPAWHATA, YTk, IEPEMEIIeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tela,
CuJa, UMITYJIbC Tela, KNHETHYEeCKasl SHEprusl, MOTEHIMaIbHasl SHEPTus, MeXxaHu4yeckass padoTa, MEXaHHUYECKasi MOIIHOCTb; IIPU OMUCAHUM NPABHIBHO
TPAKTOBaTh (PU3MUYECKHI CMBICI HCIOJIBb3YEMbIX BEIMUYUH, UX O0O3HAYEHUS M €IUHHULbI, HAXOJUTH (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMY;

OTKCHIBATH U3yYCHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SBJICHHUS, HCIIONb3Ys (DU3MUYECKe BEIMYMHBI: IaBICHUE ra3a, TEMIIEpaTypa, CpeIHss
KMHETHYECKasi SHEPTus Xa0TUUECKOT0 IBMKEHUS MOJIEKYJI, CPEIHEKBAPAaTUUHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEPIusi, paboTa
rasa, k03((puuueHT noae3Horo AeicTBUS TEMI0BOrO ABUraTels; IPH ONMCAHUH IPABUIBHO TPAKTOBATh (PU3NYECKUIA CMBICIT UCIIOJb3YEMbIX BEJIMUMH, UX
0003HAYECHHS U eTUHHIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE TAaHHYIO (U3NYECKYIO BEIMYUHY C IPYTHMH BEITMYMHAM;

OIMCBHIBATh M3YYEHHBIC 3JCKTPUYECKHE CBOMCTBA BEIIECTBA M AIICKTPUUYECKHE SBICHUS (IPOIECCHI), UCTONB3Yys (PU3MUECKUE BEITMYHHBL:
JIEKTPUUECKUI 3apsj, 3JIEKTpUYECKoe IMoJje, HANpsDKEHHOCTh IMOJIsL, NOTEHIMAJ, Pa3sHOCTh MOTEHIUANOB; MPH OMMCAHUM IPABUIBHO TPAKTOBATH
¢bu3n4ecKuil CMBICI UCIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHMsI M €JUHMILIBL, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DPU3UYECKYIO BEIMUYUHY C
JIPYTUMHU BEJTMYUHAMU;

aHAIM3UPOBATh (PU3NUECKHE IPOLECCH U SIBJICHMSI, UCIIOJb3Ysl (PU3HUECKHE 3aKOHBI ¥ IPUHIIMIIBL: 3aKOH BceMupHoro tarotenus, I, |1 u 111 3akons
HproTOHA, 3aKOH COXpaHEHUs MEXAaHWYECKOW HHEPrMM, 3aKOH COXPAHEHHUS MMIIYJIbCa, NPUHLUI CYNEPHO3ULUN CUJ, NPHUHLUI PaBHOIPABUSA
MHEPLHAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPENHEN KMHETUYECKON 3HEPTUU
TEIJIOBOTO JBM)KEHUS MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypol, MepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsjia, 3aKOH
Kynona, npu 3ToM paznuyaTh CIOBECHYIO (JOPMYITHUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BEIPAKEHHUE W YCIIOBHS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIUITBI JEHCTBUS MAIlIH, TPUOOPOB U TEXHUUECKUX YCTPOICTB; pa3iuyaTh YCIOBHS UX O€30MIaCHOTO HCIOIb30BAHUS B
IIOBCEIHEBHOM JKHU3HY;

BBITMOJIHATH SKCIEPUMEHTHI [0 MCCIEI0BaHUIO0 (PU3NUECKUX SBJICHUM U MPOLECCOB C MCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHM, MpH
3TOM OpMYIUPOBATh MPoOIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000py10BaHus, TPOBOAUTH OIIBIT

1 GOPMYIHUPOBATH BHIBOJIBL;



OCYILECTBIISATh MPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMUMH, IIPU 3TOM BHIOMPATh ONTUMANIBHBIN CIIOCOO M3MEPEHHUs U UCIIOIb30BATh
M3BECTHBIE METO/Ibl OLIEHKH MOIPEIIHOCTEN U3MEPEHUIA;

UCCIIEI0BaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEJIMYMHAMU C UCIOJIb30BAHUEM IPSIMBIX U3MEPEHHM, IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKCHUpOBaTh PE3yNIbTATHI MOJyYEHHON 3aBUCUMOCTH (PU3MYECKUX BETMYMH B BUAE TaOIHI ¥ TpaUKOB, I€1aTh BBIBOJBI IO PE3yJIbTaTaM HCCIEeIOBAHMUS;

co0iroaTh IpaBuiIa 0€301acHOTrO TPyZa MPH MPOBEACHUM HCCIENIO0BAHUI B paMKaxX yueOHOro SKCHEPHMEHTa, yueOHO-MCCIEe0BATENbCKON U
IIPOEKTHOM JIeATEIbHOCTH C UCIOIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1aOOpaToOpHOro 000py10BAHNUS;

pewaTh pacuéTHbIE 331a4M C SIBHO 33JJaHHOM (PU3HUECKON MOJIENbI0, UCIIONb3Ys (PU3MUECKUE 3aKOHbI ¥ IPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS
3a71auu BEIOUPATh (PU3NIECKYIO MOJIEINb, BEIEIATH (PU3HMUECKUE BETMIUHBI U POPMYITBI, HEOOXOAMMBIE [T €€ peIIeHHs, IPOBOJUTH PACUETHI U OLICHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3UUECKON BEITMYMHEI;

pelaTh KaueCTBEHHbIE 3aJlaud: BHICTPAMBATh JIOTMUECKH HENPOTHBOPEUYMBYIO LIEMIOYKY PACCYXKAECHUH C OMOpPOH Ha H3y4eHHbIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SABICHMUS;

MCIIOJIb30BAaTh NP PELLIEHUU YU4eOHBIX 33]1a4 COBpEMEHHbIE HH(DPOPMAIIMOHHBIE TEXHOJIOTUH JUIsSl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U
MIpe/ICTaBICHNs] yUeOHOW M HAay4YHO-TIOMYJIApHOW MH(OpMAaLMH, MOTYYEHHON M3 Pa3IUYHbIX MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBAThH MOIYYaeMYIO
nH(pOpMaINIo;

IPUBONUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pA3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOM >KU3HM AJIsl oOecrieyeHus: 0e30MacHOCTH IpHU OOpalleHu ¢ mpudopaMu u
TEXHUYECKMMHU YCTPOMCTBaMU, Il COXPaHEHHs 3[0POBbsI U COOJIIOICHUS. HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKpYXKarollel cpere;

paboTaTh B TPYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh pabOTy TPYIIIbI, PAMOHAIBHO PaCpeaessaTh 00SI3aHHOCTU U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYaLIUAX, a/IEKBAaTHO OLIEHWBATh BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB IPYIIBI B pEIICHUE pacCMaTpUBaeMO
POOIIEMBI.

K xoniy o06ydenus B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMUPOBAHHOCTD y O0yUAIOIINUXCSl YMEHUI:



JICMOHCTPUPOBATh Ha MpPUMEpax poJjib U MECTO (PU3UKU B (POPMHPOBAHUU COBPEMCHHOM HAYYHON KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTHH, B IPAKTHUECKOHN SSITEIbHOCTH JIFOJICH, IIETIOCTHOCTh M €IMHCTBO (DU3UUECKON KapTHHBI MHPAa,

YUYUTBHIBATH TPAHUIIBI TPUMCHEHUS H3YUCHHBIX (PU3MUYCCKUX MOJIEIICH: TOYCUHbINH IEKTPUICCKUI 3apsi/, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA,
sIepHasi MOJIe/Ib aTOMa, HYKJIOHHAsI MOJIEIIb AaTOMHOTO sI/Jpa TPHU PeIIeHUH (PU3HUECKUX 3a71ay;

pacrio3HaBath (U3NUCCKUE SIBICHUS (TPOLIECCh) U OOBSICHATh X HA OCHOBE 3aKOHOB 3JICKTPOIMHAMHUKU U KBAHTOBOW (DMU3UKHU: SJICKTPUUCCKAs
POBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYCCKOE, MATHUTHOE JICHCTBUS TOKA, B3aMMOJICHCTBHE MArHUTOB, 3JEKTPOMArHUTHAs MHAYKIHS, JICHCTBUE
MarHMTHOTO TOJIS HA MPOBOJHUK C TOKOM U JBIIKYIIMHCS 3apsil, JJICKTPOMArHUTHbIC KOJeOaHMs U BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEeHHe CBETa,
OTpa)keHHUE, MPEIIOMIICHHE, UHTEPPEPEHITNs, TUDPAKITUS U MTOJSIPU3AIIHS CBETA, TUCIICPCHs CBETa, (hoTodnekTpudeckuit 3hdexT (hororddekr), cBeToBOS
JaBJICHKE, BOSHUKHOBEHHUE JTMHEWYATOr0 CIIEKTPa aToMa BOIOPO/Ia, €CTECTBCHHAS U HCKYCCTBEHHAS PaHMOaKTHBHOCTD,

OIMCHIBATh M3y4YECHHBIC CBOWMCTBA BEIIECTBA (IJCKTPHUCCKHE, MATHUTHBIC, ONTUYECKUE, DIICKTPUUECKYIO MPOBOJAUMOCTD PA3IHUYHBIX CpEl) U
AIICKTPOMATHUTHBIC SIBICHUS (IIPOLIECCHI), MCIONB3YS (DU3UYECKUE BEIMYMHBI: JJIEKTPUYECKUN 3apsj, CHJIa TOKa, 3JIEKTPHUYECKOE HANpsDKCHHUE,
AJIEKTPHUYECKOE COMPOTHBIICHHE, PAa3HOCTh MOTEHIIMAJIOB, JCKTPOJBMKYINAs Cuia, paboTa TOKa, MHAYKIMS MAarHUTHOTO MMOJIs, cuia Amrepa, cuja
JlopeHiia, MHAYKTUBHOCTb KaTYIIKH, SHEPTHS 3JEKTPUUECKOTO ¥ MATHUTHOTO TIOJICH, IEPHO/T M YacTOTa KojiebaHui B KOJIeOAaTEIbHOM KOHTYpE, 3apsiI U
CHJIa TOKa B TPOIIECCE TAPMOHUYECKHUX AJICKTPOMArHUTHBIX KoyieOaHui, (DOKYCHOE pacCTOSHUE W ONTHYECKAsl CUJIA JIMH3BI, IPU OTIMCAHUM MTPABUIBHO
TPaKTOBaTh (U3NYECKUN CMBICT UCIIOJIB3YEMbIX BEJIMYHMH, UX 0003HAYCHHS W CIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE JaHHYIO (PU3UUYCCKYIO
BEJIMYMHY C JPYTUMH BEJITHUYNHAMM,

OIKCHIBATH U3YUCHHBIC KBAHTOBBIC SBJCHUS U MPOIIECCHI, UCIONB3Ys (DU3NUECKHUE BETMYHHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJIH, JUTHHA BOJIHBI
M YacTOTa CBETa, SHEPTHs U UMITYJIbC (JOTOHA, IIEPHOJI IOJTypaciajia, YHEPTHsl CBSI3H aTOMHBIX siJIep, TIPU OMUCAHUHU TPABUIIBHO TPAKTOBATh (PU3HUCCKUIA
CMBICIT HUCIOJb3YEMbIX BEJIMUYWH, MX O0O3HAUCHHs M CIUHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMUYUHY C IPYTUMHU
BEJIMYMHAMH, BBIYHUCIISATH 3HaYeHNE (PU3UUECKON BEITMUHHBI;

aHATM3UPOBaTh (PH3UUECKUE TPOIECCH U SABJCHUS, UCTIONB3YSA (QU3NYECKHE 3aKOHBI U MPHUHIUIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO H
napajyieIbHOTO COCMHEHHS POBOJIHUKOB, 3aKOH JIkoyssi—JIeHIa, 3aK0H 3JCKTPOMArHUTHOW MHIYKIIMHU, 3aKOH MPSMOJIMHEHHOTO PacIipOCTPaHCHHUS

CBeTa, 3aKOHBI OTPAXKEHHs CBETAa, 3aKOHBI NPEIOMJICHHS CBeTa, ypaBHEHHe OiHmTelHa a1 ¢dorodddekra, 3aKOH COXpaHEHUS SHEPrUH, 3aKOH



COXpaHEHHUs1 UMIIyJIbCa, 3aKOH COXPAHECHMS JJIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHUS MAaCCOBOIO YMCIIA, ITOCTYJaThl bopa, 3aKOH pajgrMOaKTUBHOIO
pacrnaza, Ipu 3TOM pa3uyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JIacTH) IPUMEHUMOCTH;

OIPECIIATh HAIIPABJIEHUE BEKTOPA MHAYKLIUNA MAarHUTHOTO 110JIs IPOBOJHUKA C TOKOM, CHIIBI AMIlepa U cuiibl JIopeHna;

CTPOUTH M ONHCHIBATh N300pakeHNE, CO3/1aBAEMOE TNIOCKHM 3€pKaioM, TOHKOH JINH301;

BBINOJIHATh 3KCIIEPUMEHTHI 110 MCCIIEIOBAHNIO (PU3UYECKHX SIBICHUH U MPOIECCOB C MCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUM: MpHU
3TOM (hOpMYIHPOBATH NTPOOIIEMY/3a/1auy U TMIIOTE3Y Y4€OHOI0 SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEATI0AKEHHOTO 000PYA0BaHUS, TIPOBOAUTH OMBIT
1 GOpMYJIMPOBATh BBIBOJIBI;

OCYIIECTBIIATh MIPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIMUYUH, IIPU TOM BBIOMPATh ONTUMAJIbHBINA CIIOCOO U3MEPEHMS U UCIIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIE/I0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIIOIB30BAHUEM MPSAMbBIX U3MEPEHUIN: IPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBAThH
pe3yibTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIE TaOIUI] U TpaHKOB, AeTIaTh BEIBOABI 110 Pe3yJIbTaTaM UCCIIEI0BaHMS;

coOnroaarh nmpaBuiia 0€30MaCHOrO TpyZa MpHU MPOBEIEHUU HUCCIEIOBAaHUN B paMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-HCCIIE0BAaTEIbCKON U
MIPOEKTHOM J1€ATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMS;

pemaTh pacuéTHbIE 33a4M C SIBHO 3aJJaHHON (U3MUECKO MOJIENbI0, UCTIONB3Ys (PU3NUYECKHUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHaJIN3a yCIOBHUs
3aJ]au BEIOUPATh (PU3NYECKYIO MOJIEINb, BBIIENATH (PU3HMUECKUE BETUUUHBI U (POPMYJIIBI, HEOOXOAUMBIE [T €€ pelleH s, TIPOBOJAUTE PACUETHI U OLEHUBATh
PEAIbHOCTH MOJTYYEHHOT'0 3HaYEHUS] (PU3NYECKON BETMUHHBI;

pemarb KayeCTBEHHBIE 3a/add: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMOYKY PACCYKICHHM C ONOpPOM Ha HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHHUS;

UCIIOJIb30BaTh MPU peIIeHUH YUeOHBIX 33/1a4 COBpPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIpETallUU U
Mpe/iCTaBlIeHUs] yueOHOW M HAay4YHO-TIOMYJApHOW MH(OpMAaLKH, MOTYYEHHONH M3 Pa3IUYHbIX MCTOYHMKOB, KPUTHYECKH aHAIM3UPOBAThH MOIYYaeMYIO
nH(popMaIuio;

OOBSICHATH MPHUHLMUIBI JEHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3ivyaTh YCJIOBUS UX O€30MacHOr0 HCMOJIb30BAaHUS B

IMOBCEAHEBHOM XKU3HU;



NPUBOIUTH PUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAYKH, B 00BSCHEHHE TPOLIECCOB OKPYXKAIOLIETO MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA 10 (U3UKE B MOBCEJIHEBHOM KU3HU JJIs oOecrieueHHsi 0€30IaCHOCTU MpH OOpallleHuu ¢ npubopamu U
TEXHUYECKHMHU YCTPONCTBAMU, I COXPAHEHHS 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOT 0 TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TPYIIE C BHIIOTHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh paboTy TPYIIIIBL, PALIMOHATIBLHO PACHPEACIATh O0S3aHHOCTH U
IUIAHUPOBATh IEATENBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aIEKBATHO OLIEHUBATh BKJIAJ Ka)KI0T0 U3 YYaCTHUKOB IPYIIIBI B PEIICHNUE PACCMAaTP UBAEMOM

poOJIEeMBI.



TEMATHUHYECKOE IIVIAHUPOBAHMUE (¢ yueroM padoyeii nporpaMMbl a0CIIUTAHMS)

10 KJIACC

HaumeHoBaHWe pa3geioB H TeM
NPOrpamMMbl

Ne i/

KoJgnuyecTBo 4acoB
Bcero

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

dyeKTpPOHHBbIE (IU(POBBIE) 00pa3oBaTebHbIE
pecypcsl

1.1 dusmKa U METOIbI HAYYHOTO MTO3HAHUSA = 2 bubmnorexka IIOK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2

Pa3zpen 2. MEXAHUKA

2.1 Kunemaruka 5 bubmmorexka IIOK https://m.edsoo.ru/7f41bf72
2.2 JluHamMuKa 7 bubmmorexa IIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHUS B MEXAHHUKE 6 bub6mmorexa I{OK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMMUKA

3.1 TOGZI;(I)E’I MOTICKYAPHOTKIHCTHACCKON g bubmmoreka LIOK https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJTMHAMUKH 10 Bbubmnoreka ITOK https://m.edsoo.ru/7f41bf72

3.3 ATpETaTHbIC  COCTOHUA  BEIIECTBA. g Bu6mmoteka 1IOK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOABI

Uroro no pazueny 24

Paznen 4. JJIEKTPOJINHAMUKA

4.1 DneKkTpocTaTHKa 10 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72

4.2 HocTosHbIi S1eKTPHYECKHi TOK. TOKI 12 bubaunoteka [IOK https://m.edsoo.ru/7f41bf72
B Pa3JIMYHBIX Cpeaax

Uroro no pazneny 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 68




11 KUIIACC

Ne ni/nt HaunmenoBanue paszgeaoB u  1em KoimvecTBo 4acos DJIEeKTPOHHbBIE (uudposrbie)
B NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl

Paszpgen 1. JIEKTPOJIMHAMUKA

1.1 MarnuTioe — none.  IneKTpoMarHuTHas 11 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
WHYKIUS

Utoro no pazneny 11

Pazpnen 2. KOJIEBAHUA U BOJIHBI

2.1 MexaHuUeCkue M SIICKTPOMArHHTHEIE 9 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2 ﬁi’;ﬁmecme 1 DJCKIPOMATHITHRIC | g bubmmoreka LTOK https://m.edsoo.ru/7f41c97c

2.3 Ornrruka 10 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 24

Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocrosbl ClICTHATRHON TeoprH -y bubamoreka IJOK https://m.edsoo.ru/7f41c97c¢
OTHOCUTEIbHOCTH

Wroro no pazneny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DIeMEHTHI KBAHTOBOW OITHKH 6 bubamnoreka I{OK https://m.edsoo.ru/7f41c97¢c

4.2 CtpoeHue aToma 4 bubaunoreka [IOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO 5 bubaunoreka [IOK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIeMEeHTBI aCTPOHOMHHU M aCTPODUIUKH 7 bubaunoreka [IOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 ‘ O0o01maroiee MOBTOPEHUE 4 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 4




PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68
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