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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma no ¢usnke 6a30BOro ypoBHsI Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUH B TpeOOBaHUIT K
pe3ylbTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTelibHOM nmporpammebl, peactaBieHHbx B @I'OC COO, a Takxke ¢ yuérom ¢enepaibHOl paboueit
[IPOTrpaMMbl BOCIIUTAHUS M KOHIICTIIIMY MPETIoIaBaHus yueOHoro npeamera «Dusnkay B 00pazoBaTenbHbIX opranusanusax Poccuiickoii @enepanum,
peaTM3YIONUX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copep:xanue MporpaMMeI 1o GU3HKE HAMIPABICHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOydatonuxcs 10—11 kmaccoB mpu
oOyueHuu ux (usrke Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IEATEIBHOCTHOTO 1oaxoaa. [Iporpamma no ¢pusuke cOOTBETCTBYET TPEOOBAHUAM
@I'OC COO k mnaHupyeMbIM JINYHOCTHBIM, IPEAMETHBIM U METAPEAMETHBIM pe3yiibTaTaM 00y4eHUs, a TAK)Ke YIUTHIBAET HEOOXOIUMOCTh
peau3anuy MeXIPEeIMETHBIX CBsI3el (PU3UKH C €CTECTBEHHO-HAYYHBIMU YU€OHBIMU MTpeMeTaMu. B Hell onpeensoTcss OCHOBHBIE e U3YyUeHUs
(Gu3MKK Ha YPOBHE CpEAHET0 00IIero 00pa3oBaHMsl, IUIAHUPYEMbIE Pe3yIbTaThl OCBOSHHS Kypca (DU3HMKH: TMYHOCTHBIE, METaIpEeIMETHEIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:
e IUIAHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (PM3MKHU Ha 0A30BOM YPOBHE, B TOM YHCIIE MPEAMETHBIC PE3Yy/IbTATHI 110 TOAaM OO0YICHHUS,
e cozepkaHue yueOHoro npeamMera «Pu3mKay» 1o rogaM o0ydeHHs.

du3uka Kak Hayka o HanboJee 00IIKX 3aKOHAaX MPUPO/IbI, BHICTYIIAs B KaUueCTBE Y4EOHOTO IMpeMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIHN BKIIA] B
cCUCTEMY 3HaHUU 00 okpyxarorieM mupe. LLIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3YIOMINA JIJIs1 €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKONIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMHEH, Ononorueil, pusndeckoit reorpadueit 1 aCTpOHOMHUEH.
Hcnonb30BaHre U aKTUBHOE MTPUMEHEHHE (DU3MUECKUX 3HAHUM OMpeeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA B chepe IHEPreTHKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOJTYUYEeHUsI HOBBIX MaTEPHUAJIOB C 3aJJaHHBIMU CBOMCTBaMHU U Ipyrux. M3ydenue pu3nkum BHOCUT OCHOBHOM BKJIAJ B
(dhopMHpOBaHHE €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA 00yJaIOIIUXCs, B (OPMUPOBAHUE YMEHUN MPUMEHSATh HAYYHBIH METO]] TTO3HAHUS TIPU
BBITIOJITHCHUH UMHU YYEOHBIX UCCIIETOBAHMIA.

B ocHoBY kypca puzuku a1 ypoBHSI CpeiHEro 00111ero 00pa3oBaHus MOJIO0XKEH PsiI UJIeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHIIUITBI €r0
MMOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC ABISAETCA JIOTHYECKH 3aBEPIIEHHBIM, OH COAEPKUT MAaTEpUa U3 BCEX Pa3/ienoB (GU3UKHU, BKIIOUAET
KaK BOIPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOM (DU3HKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU ¢ HEW MaTepuai Kypca Gu3nKu o0beIUHEH BOKPYT (PU3NUYECKUX Teopuil. Benymm B Kypce sBisieTcs
(dbopMHpOBaHUE MPENICTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEILIECTBE U MOJIE.



Hoes ecymanumapuzayuu. E€ peanuszanus npeamnonaraeT UCIoJIb30BaHHEe T'YMaHUTAPHOTO MOTEHIMANIA (PU3UUYECKON HAyKHU, OCMBICTICHUE CBSI3U
pa3BUTHs (PU3MKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU IIpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraetT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUUYECKHX M TEXHOJIOTMYECKUX MPUIIOKEHUN
M3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peain3yeTcs IOCPEICTBOM BBEICHHS 3JICMEHTOB COJICP)KAHHUS, TTOCBAIIEHHBIX SKOJIOTHYECKUM ITPOOJIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHHUKHU M TEXHOJIOTHH, a TAKXKe 00CYX ACHHSI MPOOJIEM PaIlMOHATHHOTO MIPUPOIOTIONB30BaHUS U SKOJIOTUIECKOU
0€30I1aCHOCTH.

Crep:KHEBBIMU JIEMEHTaMH Kypca (PU3UKU Ha YPOBHE CpelHero oO1iero oopa3oBaHus sBISIIOTCS Gu3ndeckue Teopun (hopMupoBaHue
MPEJCTABICHUNA O CTPYKTYpPE NOCTPOCHUS (PU3UUYECKON TEOpUH, poiH (PyHIaMEHTAIbHBIX 32aKOHOB U PUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O
MPHUPO/IE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, ISl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-IesTeTbHOCTHBIHN MOAX0] B Kypce (PM3UKU pean3yeTcs IPexk/Ie BCEro 3a CYET OPraHU3aIlH SKCIEPUMEHTAIBHON JesTeTbHOCTH
obyuaromuxcs. [ 6a30Boro ypoBHs Kypca (pU3MKH — 3TO UCIIOJIB30BaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a0opaTOpHBIX PaboOT, KOTOPBIE B IIpOrpaMMe 1Mo Gpu3uKe 0ObEAMHEHBI B 00N CIMCOK YIEHUYECKUX MPAKTHYECKUX paboT. Beiienenne B ykazaHHOM
nepevHe J1abopaTOpHBIX paboT, MPOBOIUMBIX JUI KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS y4aCTHUKaMU 00pa30BaTeIbHOIO NMPOLECCca UCXOs U3
0coOEHHOCTEeH TUTAHUPOBAHMS U OCHAIIEHUs KabuHeta ¢pusuku. [Ipu 3ToM obecrieunBaeTcst OBIaiIeHUE 00YJaIOIIMMUCS YMEHUSMH TPOBOIUTH
KOCBEHHbIE U3MEPEHHUs, UCCIIEJOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIMUYMH M TOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bosblioe BHUMaHuE yeseTCs PELICHNIO PACYETHBIX M KaUeCTBEHHBIX 3a/1a4. [Ipu 3ToM U1 pacyE€THBIX 3a/1a4 IPHOPUTETOM SBIISIOTCS 337a4H C SIBHO
3aJlaHHOM (PU3MUECKON MOJIENbIO, TO3BOJISIONINE IPUMEHSITh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJTHOTO pa3jelna Kypca, TaK U MHTETpupys
3HAHUA U3 Pa3HbIX pa3aenoB. [l KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCS 33/1aHUs Ha O0OBbSICHEHHE TPOTEKaHUs (PU3HUECKUX SIBJICHUN U
MIPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyrolHe BbI0opa pU3NUECKOM MOJIENN ISl CUTYalluH MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu @PI'OC COO k MaTepHaIbHO-TEXHUUECKOMY 0OecleueHnIo yueOHOoro mporecca 6a30Bblii ypoBEeHb Kypca (pU3MKH Ha
YpOBHE CpEHET0 00111er0 00pa3oBaHus JOHKEH U3YydaThCsl B YCIOBUSAX MPEIMETHOrO KabMHeTa (PM3UKHU UM B YCIOBUAX MHTETPUPOBAHHOTO KaOMHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOT0 1MKIa. B kabunete pu3nku J0KHO OBITH HE00X0AMMOE JabopaTOpHOE 000PyI0BaHHE AJIS BHITOJTHEHUS
YKa3aHHBIX B IPOrpaMMe Mo (PU3UKE yUEHUUYECKUX MPAKTHUECKUX padoT U IEMOHCTPAIMOHHOE 000pYyI0BaHHE.

HGMOHCTpaHI/IOHHOC 060py,Z[OBaHI/Ie (bOpMpreTCH B COOTBETCTBUHU C IPUHIUIIOM MHUHHUMAaJIbHON JOCTAaTOYHOCTHU U obecneynBaeT IMOCTAHOBKY
MNEPCUYUCIICHHBIX B ITPOrpaMmMe 1o (1)I/ISI/IKG KIIFOYCBBIX JIGMOHCTpaHI/Iﬁ JJI1 UCCIICAOBAHUS U3YyYaCMbIX SIBJICHUM U mponeccoB, SMIIUPHUICCKUX U
(byHI[aMCHTaJIBHBIX 3aKOHOB, UX TCXHHUYCCKHUX HpHMeHeHHﬁ.



JlaGopaTopHoe 0b6opynoBaHMe JIsl YICHUYECKUX MPAKTHUYECKUX paboT (OpMHUPYETCs B BHJIE TEMAaTHUECKUX KOMIUIEKTOB U 00ECTIEYMBACTCS B pacuéTe
OJTHOTO KOMIIJIEKTa Ha IByX oOydaromuxcs. TeMaTnueckre KOMIUIEKTHI JIAO0paTOpHOT0 000PYI0BaHUS JOIDKHBI OBITH MOCTPOECHBI HA KOMITIEKCHOM
WCIOJIb30BAHNH AHAJIOTOBBIX U U(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJIE€ IIU(PPOBBIX JTa0OpATOPUA.

OCHOBHBIMU LIETSIMH U3Y4EHUS! PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

(bopMHpOBaHKE HHTEPECA M CTPEMIICHHS 00YUArOIIUXCS K HAYYHOMY H3YUEHHIO IPUPO/IbI, PA3BUTHE MX HHTEJICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

pa3BHUTHE IPEJICTABICHUN O HAYYHOM METOJIE MMO3HAHUS U (POPMUPOBAHNE MCCIEAOBATEIHCKOTO OTHOMIECHUS K OKPYKAIOIIUM SIBIICHUSIM;
(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3yiIbTaTa U3YUeHHsI OCHOB CTPOEHUSI MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;
(dbopMupOBaHHE YMEHU O0OBACHATH SBJICHUS C UCIIOJIb30BaHUEM (DPU3MUECKUX 3HAHUM U HAyYHBIX J0KA3aTEIbCTB;

(hopMUpOBaHHE TIPEIICTABICHHUIA O POJIA (PU3HUKH JIJIS PA3BUTHSI IPYTHX €CTCCTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JIoCTIKEHHE ATHX 1eJel 00ecTieunBaeTCsl pEeIICHUEM CIeYIOIUX 3a/1a4 B IpoIiecce U3ydeHus Kypca (PU3UKH Ha yPOBHE CPEHETr0 00IIero
o0Opa3zoBaHMS:

prOOpEeTeHNE CUCTEMBI 3HAaHUK 00 00X (U3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKJIIOYast MEXaHUKY, MOJICKYISIPHYIO (QU3HKY,
ANIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMUpOBaHHE YMEHUI TPUMEHSITh TEOPETUUECKIE 3HAHUS ISl OObsICHEHUS (DU3MYECKUX SIBJICHUI B IPUPOJIE U JJISI IPUHATUS TPAKTHUECKUX
pELIECHH B TIOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOO0B PELICHHs Pa3IMYHbIX 33/a4 C SBHO 3a/laHHON (PU3UYECKOM MOJIeNbIo, 3aj1a4, 0Ipa3yMeBaIOINX CAMOCTOSTEIbHOE
co3JlaHue (PU3NYECKON MOJEIH, aIeKBATHOM yCIOBUAM 3aJauH;

MOHUMaHKe (PU3NIECKUX OCHOB U MPUHIIUIIOB JICHCTBUS TEXHUUECKUX YCTPONCTB U TEXHOJIOTHUYECKHUX TIPOIIECCOB, UX BIIMSHUS Ha
OKPYKaIOIIYIO CpeIy;

OBJIAACHUEC METOJaMH CAMOCTOATCIbHOI'O IIJIIAHUPOBAHUA U IPOBCACHUA (1)1/131/I‘~IGCKI/IX OKCIICPUMCHTOB, aHaJIM3a U MHTCPIPCTAllUA
PIH(l)OpMElI.[PIH, OmpeacICHUA JOCTOBEPHOCTH ITOJIYUCHHOI'O pE3yJibTaTa,

CO37IaHUE YCIIOBUH ISl pa3BUTHS YMEHUN TTPOCKTHO-UCCIIEOBATEIHCKOM, TBOPUECKON JAEATEITHHOCTH.

Ha n3yuenue ¢pusuku (6a30BbIi ypOBEHb) Ha YPOBHE cpeHET0 0011ero oopazonanus orsoautcsa 204 yacos: B 10 kitacce — 102 yacos (3 yaca B
Heneno), B 11 kmacce — 102 yacos (3 yaca B HE/IEIIO).



[Ipenyiaraemslii B mporpaMme 1o ¢pu3uKe nepedeHb J1abopaTOpHBIX U MPAKTHUECKUX padoT SABISETCS pEeKOMEHJOBAHHBIM, YUUTEINb JieNaeT BEIOOp
MIPOBEICHUS JIAOOPATOPHBIX PadOT U OMBITOB C YYETOM UHAUBUAYATBHBIX OCOOCHHOCTEH 00yYaromuXcs.

COJAEP/KAHUE OBYYEHUA

10 KJTACC

Paznen 1. ®u3zuka u METOAbI HAYYHOI'O MO3HAHUA

®usnka — Hayka o npupoze. Hayunsle MeTObI TO3HAHUS OKPYXKAIOLIEro MUpa. Posb 3KCiepuMeHTa M TEOPUU B IIPOLIECCE ITO3HAHUS IPUPOBI.
DKcIepUMEHT B (hU3HKe.

MopenupoBanue (pU3NIECKHX SIBICHUH 1 niponeccoB. Hayunblie rumoTes3sl. Duznyeckre 3aKOHbI M TEOPUH. [ paHHIIbI TPUMEHUMOCTH (PU3NIECKUX
3aKOHOB. [IpHHIIMI COOTBETCTBUA.

Ponb 1 MecTo husuku B GopMUPOBAHUN COBPEMEHHOM HAyYHOW KApTUHBI MUPA, B IPAKTUYECKON A TETbHOCTU JTIOACH.
Jlemoncmpayuu

AHanorosble 4 IU(POBbIE U3MEPHUTENBHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUNKH.

Pasznea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHUYECKOT0 ABMkeHusA. Cuctema oTcuéra. TpaekTopusi.

[Tepemernienue, CKOpoCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MAaTePHAIbHOMN TOUKH, UX MPOEKIIUU Ha OCH CUCTEMBI KOOPAMHAT.
CroxeHne nepeMeneHuil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIUHEHHOE ABIKEHHE. [ papuKky 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS, TyTH U IepeMeLIeHUs
MaTepUaIbHOW TOUKHU OT BPEMEHHU.

CBoOoaHoe magenue. Y cKopeHue CBOOOHOTO TaICHHS.



Kpuonuneiinoe nuxenue. [IBuxeHre MaTepUaIbHON TOUKH 10 OKPYKHOCTH € IOCTOSTHHOW IO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TMHENHAS
ckopocTts. [leproa n yactora obpaienus. LleHTpocTpeMuTenbHOE yCKOpEHHeE.

TexHUYecKue yCTpOMCTBA M IPAKTUUECKOE IPUMEHEHHUE: CITUAOMETP, IBMKCHUE CHAPSIIOB, IISMTHBIC M PEMEHHBIC ITepEIayvH.
Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKCHUSI.

[IpeobOpazoBanue NBMKEHUH C HCTIOIB30BAHUEM IIPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTRBE.

HaGimotenne IBYKEHUS Telia, OpOIMIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOIHOTO MaJICHUS.

Hanpasnenue ckopocTy pu IBMXKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3yuenne HepaBHOMEPHOTO JBMXKCHHUS C IIEJIBIO OMPEIEICHISI MTHOBEHHOM CKOPOCTH.

HCCJIG[[OBB,HI/IG COOTHOLICHUA MCKIY ITYTAMMU, HpOfII[CHHBIMI/I TCJIOM 3a MOCJICAOBATCIIbHBIC PABHBIC ITPOMEKYTKHW BPEMCHU ITPU PaBHOYCKOPCHHOM
JABMOKCHHUU C HadaJabHOI CKOpPOCThBIO, paBHOﬁ HYIJIIO.

N3ydenue nBHKEHUS AapUKa B BI3KOM KUJKOCTH.

N3yuenune nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunaimun otHocuTensHocTH ["anunes. Ilepssiii 3akoH HeroToHa. MIHepLunanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepmno3uiiuu cui. Bropoit 3akon HeroToHa 17151 MaTepuaiibHOM Touku. Tperunii 3akoH HeloToHA 111 MaTepraabHbIX
TOYEK.

3aKkoH BCeMHUPHOTo TAroTeHus. Cuna TsokectH. [lepBas kocmMuyeckas CKOpOCTb.

Cua ynpyrocru. 3akoH ['yka. Bec Tena.



Tpenue. Buabl Tpenus (mokost, ckoyibxenus, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs CKOJIBKEHHUS U cuiia TpeHus nokosi. Koad ¢pumpent
TpeHus. Cuiia CONpOTUBIICHUS ITPU JBMXKEHUM TeJla B )KUIKOCTH WJIH rase.

[TocTymarenbHOE U BpamaTelbHOE ABMKEHNE aOCOIOTHO TBEPOTO TeEa.

MoMmeHT cuiibl OTHOCUTENIbHO OocH BpaieHus. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPIOTO Tea.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKY, IBH)KEHHE UCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu

SIBrieHrEe MHEPUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIONIUX TEl.

Bropoii 3akoH HeroToHa.

H3mepenue cui.

CroxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U HAJCHUH.

CpaBHeHME CHIT TPEHUS TTOKOSI, KAUYEHUSI U CKOJIbKCHHUS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00pasiie, OT uX AeQopMaliui.
UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAI[EHHUS.

Tema 3. 3axoHvl coxpanenus 6 mexanuke

NmMnynbsc maTeprallbHOM TOUKH (TeJa), CUCTEMbI MaTepUAIbHBIX TOUEK. MIMIyNbC CUITBI U M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeaxTnBHOE ABIKEHIE.

PabGora criibl. MOIIIHOCTE CHJIBL.



Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTHH.

[TorennmanpHas 3Heprus. [loTeHnnanpHas SHepPTUs ynpyro nehopMUPOBAHHON PYKUHBI. [[oTeHITMATbHAS YHEPTHS Tella BOJIU3H MOBEPXHOCTH
3emin.

HOTCHI_[I/IEUIBHBIG 1 HCIIOTCHIIMAJIBHBIC CHUJIIBI. CBs3b pa6OTBI HCMIOTCHIMAJIBbHBIX CUJI C U'BMCHCHHUCM MEXaHUYEeCKOH OHCPIUU CUCTCMBI TCJIL. 3aKkoH
COXpaHCHUA MEXaHUYeCKOH OHEPI'Un.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpoucTBa U IMPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KOIIED, IIPYKUHHBIN IUCTOJIET, IBUKCHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexon noTeHLIMAIbHON YHEPTUH B KUHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pa6OTLI CHJIBI C U3MEHEHHEM MEXaHNYSCKOU OHEPIUU TCJia Ha TPUMEPC PACTAKCHUA PE3UHOBOI'O KT'yTa.

Paznen 3. Moaekyaspuasi pu3uka ¥ TepMOIUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU mMeopun

OcCHOBHBIE TOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPUHU U UX OMBITHOE 000cHOBaHUE. bpoyHoBckoe aBmkenue. Juddysus. Xapaktep IBUKECHUS
Y B3aUMOJCHCTBHSI YaCTHII BelecTBa. MoIeTN CTPOCHUS Ta30B, KUIKOCTEH U TBEP/BIX TNl U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITUX
Mojener. Macca u pazmepsl Monekyi. KonunuectBo BeniectBa. [locrossHHas ABoraapo.

Tennosoe paBHOBecue. Temmepatypa u e€ uamepenue. [llkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKOM TeOpHH HeaabHOro raza. AGCOIIOTHAs TeMIleparypa Kak Mepa
CpelHEeW KMHETUYECKON SHEPTUH TEIUIOBOIO JIBWKEHHU yacTull ra3a. lllkana temneparyp KenbBuHa. ['a30Bble 3aKk0HBI. Y paBHeHne MeHeneeBa—



Knaneiipona. 3akon /lanproHa. M3ompoiiecchl B HIEaIBEHOM Ta3e ¢ TOCTOSHHBIM KOJTMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n3odapa.

TexHuyeckue ycTpoiCTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (poTOrpaduut MOIEKYJ OPraHUYECKUX COSTUMHECHUH.
OnpiThl 10 AUPPY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbita LltepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJIIPHOTO B3aUMOICHCTBUSI.

Monens, WUTIOCTpUPYIOLIas MPUPOTY JaBICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTIOCTPUPYIOIINE YPaBHEHUE COCTOSHUS M1€aJIbHOTO ra3a, H30MPOIIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

OmpezenieHne Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUI 00bEMa KOMHATHI, IAaBJICHUS U TEMIIEpaTyphbl BO3IyXa B HEH.
HccnenoBanue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoannamuueckas cucteMa. BHyTpeHHss SHEprusi TepMOAMHAMUYECKON CUCTEMBI U CIOCOObI €€ n3MeHeHust. KonnuecTBo TernoTel U padoTa.
BuyTpeHnHss dHEeprus 0JHOATOMHOI'0 MEAIIbHOIO ra3a. Buabl Temionepenadu: TemIonpoOBOAHOCTb, KOHBEKLIUS, U3JIy4eHHUE. Y IeJIbHas TEINIOEMKOCTD
BeniecTBa. KoamuecTBo TEIIOTH IpHU TEIUIONEpEaaye.

[Tonsatue 06 aguabatHoM mporecce. [lepBbiit 3akoH TepMoanHaMUKH. [IpuMeHeHne epBoro 3akoHa TEPMOAMHAMUKY K H3omponeccaM. ['papuueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmonnHamMuku. HeoOpaTuMOCTB TIPOIIECCOB B IPUPO/IE.

TemnoBsie MammHbL. [IpuHIUTBL AeiicTBHS TETIOBBIX MamiuH. [IpeoOpa3oBanus SHEPTrUU B TEIUIOBBIX MamnHaxX. KoadduimeHT monesHoro neicTBus
teroBoi mammHbL. [{ukn KapHo u ero koadguimeHT nose3Horo 1eicTBHs. DKOJIOTHIECKUAE MTPOOIEMBI TETTIOIHEPTETUKH.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATEIh BHYTPEHHETO CropaHusi, ObITOBOI XOIOAUILHUK, KOHAULIUOHEP.



Jlemoncmpayuu

H3meHeHne BHYTPEHHEH SHEPTUH TeNa IIPHU COBEPIICHUH paOOThI: BBUIET MPOOKU M3 OYTHUIKH MO JSHCTBHEM CXKATOTO BO3yXa, HArpeBaHue 3 upa B
JIATYHHOU TPyOKe MyTéM TpeHUs (BUICOAEMOHCTPAITSA).

W3meHeHne BHyTpeHHEHN 3Hepruu (TemiepaTypsl) Tela Ipy TeIIonepeaaye.

OmnpIT 0 agnabaTHOMY PACHIMPEHUIO BO3AYyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHETO CrOPAaHUsl, pEaKTUBHOI'O IBUraTelIs.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue yaenbHOu TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn geujecmea. Pazogvie nepexoosl

[TapooOpazoBanue u KoHAeHcanus. Vicnapenue u kumneHne. AGCONIOTHAs U OTHOCUTENbHAS BIQKHOCTH Bo3ayxa. Hackimennsiil map. Y aenpHas
TeIU10Ta NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUSL.

Tépnoe Teno. Kpucrammueckue u amopdubie Tena. AHH30TPOINHUS CBOUCTB KpUCTAIIIOB. JKuakue kpuctamibl. COBpeMEHHBIE MaTepUaIbI.
[InaBnenue u kpuctauM3anus. Y aelnbHas TerioTa miasineHus. CyonuManus.

VYpaBHeHuUE TEIIOBOTO OanaHca.

TexHn4eckne ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJJOPUMETP, TEXHOJIOTUH NOJYYEHHS] COBPEMEHHBIX MaTEPHaJoB,
B TOM 4KCJI€ HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kumnenue npu MOHMKEHHOM JIaBJICHHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HaGmronenne narpeBaHus U TUTABJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTAIIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul



N3MepeHre OTHOCUTENBHOM BIAXXHOCTH BO3AyXa.

Pa3znen 4. DiiekTpoaMHamMuKa
Tema 1. Inexmpocmamuka

OnexTpuszanus Tea. DIeKTpudeckuil 3apa. J(Ba BUa 31eKTpuueckux 3apsioB. [[poBoAHUKY, TU3IEKTPUKHU U TOITYIPOBOJAHUKHU. 3aKOH COXPaHEHUS
JIEKTPUUYECKOTO 3apsizia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbli aieKTpUUecKuii 3apsaj. DieKTpuyeckoe nojie. Hanpsok€HHOCTD AnekTpudeckoro mods. [Ipunimn
CYINEPIIO3UIIMU JIEKTPUYECKUX TOJIeH. JIMHUM HAPsKEHHOCTH 2JIEKTPUYECKOTO TOJIA.

Pabota cun anekrpocrarndeckoro nosst. Ilorennman. Paznocts noreHuuanos. IIpoBOAHUKY U TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM I10JIE.
JluanekTpudeckas IpOHULAEMOCTb.

OnekrpoéMkocTh. KoHmeHcaTop. DieKTpoEMKOCTh IIIOCKOTO KOHACHCATOpa. DHEPrus 3apsHKEHHOTO KOHICHCATOPA.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: FIEKTPOCKOIL, JJIEKTPOMETP, NEKTPOCTaTUYEeCKas 3alUTa, 3a3€MJICHUE 3JIEKTP OIpUuOOpOB,
KOH/JIEHCATOP, KOIMPOBAJIBHBIN anmapar, CTpyHHbIN IPUHTEDP.

Jlemoncmpayuu

YCTpoUCTBO U MIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3aumoaencTeue HadIEeKTPU30BaHHbBIX TEI.

DNEeKTPUYECKOE TOJIE 3apSKEHHBIX TEll.

[IpoBOTHHMKY B 2IEKTPOCTATHYECKOM IIOJIE.

DnexTpocTaTHYecKas 3aluTa.

JINDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IT0JIE.

3aBHUCHMOCTB EKTPOEMKOCTH INIOCKOI0 KOHJIEHCATOPA OT TUIOLIAAH TUIACTHH, PACCTOSHUS MEXITY HUMHU U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.
OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul



N3mepenune 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUH TOK. Y CIIOBUSI CYILIECTBOBAHUS AJIEKTPpUUECKOTO ToKa. McTounuku Toka. Cua Toka. [TocTosSHHBIN TOK.

Hanpsioxenune. 3akon OMa st ydacTka 1enu.

DNEeKTpUYECKOe COMPOTUBIICHUE. Y ICIbHOE CONPOTUBIIEHUE BellecTBa. [locnenoBarensHoe, mapaaiesibHOE, CMEIIaHHOE COSIMHEHNE TPOBOIHUKOB.
Pabora anekrpudeckoro Toka. 3akoH J[xoymns—JIenia. MOIIHOCTB 3JEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIIAsl CHUJIa U BHYTPEHHEE COIPOTUBIICHUE UCTOYHHKA TOKa. 3akoH OMa i MOJTHOM (3aMKHYTOI) aniekTpudeckoii nenu. Koporkoe
3aMbIKaHUE.

DNeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTUBIICHUS METAIJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTbD.
OneKTpuYecKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

ITonynpoBosHuku. CoOCTBEHHAs U ITPUMECHAsI TPOBOAUMOCTh MOITYNpOoBOAHUKOB. CBoiicTBa p—n-nepexozaa. IloaynpoBoHUKOBbBIE TPHOOPHI.
DNeKTpUYECKUi TOK B paCTBOPAX M PACILIABAX JIEKTPOIUTOB. DJIEKTPOIUTUYECKAs AUCCOLUALUS. DIEKTPOIIU3.

DnexTpuueckuid ToK B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psaa. Monnus. [lnasma.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa, 3JIEKTPOHArpeBaTelIbHbIe IPUOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN MO, TEPMUCTOPBI U (POTOPEZUCTOPHI, TOTYIIPOBOJHUKOBBIN THO/,
raJbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKa U HANIPSKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS HIUINHAPUYECKUX POBOJAHUKOB OT JIJIMHBI, IJIOMIAIM OTIEPEYHOTO CEYEHHS U MaTepHala.

CMmeniaHHOE COeTMHEHUE TPOBOJHUKOB.

[Ipsimoe n3MmepeHune ANeKTpOoABIKYIIEN CHilbl. KOPOTKOE 3aMbIKaHUE TalbBAHMYECKOTO 3JIEMEHTA U OIIEHKA BHYTPEHHETO CONTPOTUBIICHUS.
3aBHCUMOCTb COMPOTHUBIICHHUS METAIIJIOB OT TEMITEPATYPBHI.

HpOBOI{I/IMOCTB SJICKTPOJIHUTOB.



HckpoBoli pa3psa U IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABIUKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
Habumonenue amekTposnusa.

MesknpeamMeTHble CBSI3H

Nzyuenne kypca ¢puszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C YIETOM COJIEpKaTENbHBIX MEKITPEIMETHBIX CBSI3EH C KypcaMu
MaTEMaTHKH, OMOJIOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meofcnpedmemele nonAamusl, CBA3aHHbIC C UI3YUYCHUCM MCTOJ0B HAYUHOI'O ITO3HAHUS: SIBJICHUC, HaquBIﬁ (baKT, THUII0TC34a, (1)I/I3I/I‘IGCKEI$I BCJIMYHMHA,
3aKOH, TCOpH, Ha6JHOIIeHI/IC, SKCIICPUMCHT, MOACIUPOBAHUEC, MOJCIIb, UBMCPCHUC.

Mamemamuka: pemieHre CUCTEMbl YpaBHEHH, JIMHEHHAas: QyHKIMsA, mapadoia, runepoosia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUIECKHE (PYHKIINU:
CHHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOCSKIIMH Ha OCH KOOP/ANHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHmUECKOE IBIKEHUE B )KUBOU Tipupoie, muddy3us, 0cMOcC, TeIII000MEH KUBBIX OPraHU3MOB (BHUIBI TEIUIONIEPEIAYH, TETIOBOEC
paBHOBECHE), DNIEKTPHUUECKHE SABICHUS B )KUBOU MIPHUPOJIE.

Xumus: AUCKPETHOC CTPOCHUC BCUICCTBA, CTPOCHUEC aTOMOB U MOJICKYIJI, MOJIb BEIIECCTBA, MOJISIPHAA MacCa, TCIIJIOBBIC CBOMCTBA TBépI[LIX TCII,
)KI/II[KOCTGI\/'I H ra30B, DJICKTPHYCCKUC CBOMCTBaA MCTAJJIOB, DJICKTPOJIUTUUCCKAA AJUCCOLMAlWA, IraJIbBAHWKA.

l'eoepaghus: B1aXXHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: Hp€06pa3OBaHI/IC JIBIDKEHUHN C UCIOIb30BaHUEM MCXaHU3MOB, yqu TPCHUA B TCXHUKEC, ITOAMUITHUKH, UCITOJIE30BAHUEC 3aKOHA COXPAaHCHUA
HUMITYJIbCa B TCXHUKE (paKeTa, BOAOMET U ,upyrne), ABUTATCJIb BHYTPCHHCTO CrOPAHUs, ITapOBast Typ6I/IHa, OBITOBOM XOJIOOUJIBHUK, KOHAUIIUOHED,
TEXHOJIOTHUHU IMOJTYYCHHA COBPEMCHHBIX MAaTCpUaloB, B TOM YHUCJIC HAHOMATCPHUAJIIOB, 1 HAHOTCXHOJIOTMH, SJICKTPOCTATUICCKAA 3alllnTa, 3a3CMJICHUC
3HeKTp0HpH60pOB, KCCPOKC, CTPYI\/'IHBII\/'I IMMPUHTEP, SJICKTPOHAI'PEBATCIILHBIC HpI/I60pH, QJICKTPOOCBETUTCIIBHBIC HpI/I60pLI, raJlbBaHHKa.



11 KJIACC

Pa3znen 4. diiekTpoanHamMuKa
Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHL. B3aumoielcTBUE MOCTOSHHBIX MArHUTOB. MarauTtHoe nose. Bekrop MarHuTHOM nHAYKIuK. [ IpuHiun cynepno3unuu
MarHMTHBIX NOJIeH. JIMHUY MarHuTHOW MHAYKIMK. KapTHA TMHUI MarHUTHOM MHAYKLIUU IOJIS IIOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1ose npoBOAHMKA ¢ TOKOM. KapTuHa IMHUI MHIAYKIUMY MarHUTHOTO I10JIS JUIMHHOTO IPSMOTO IPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaelicTBue NpoBOIHUKOB ¢ TOKOM.

Cuna Ammepa, €€ MOIyJIb U HaIlpaBIICHUE.
Cuna Jlopenna, e€ Monynb U HampaBlieHUE. [[BuxkeHHe 3apsHyKEHHON YacTULIBI B OJHOPOIHOM MarHUTHOM Tojie. Pabota cuisl Jlopenna.

SIBneHue eKTpoMarHuTHOM HHAYKIMH. [I0TOK BEKTOpa MarHUTHON MHAYKLUUHU. DIEKTPOABUKYIIAs CUJIa MHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
naaykunu Gapazes.

BuxpeBoe aniekTpudeckoe nosie. JNEeKTPOABIKYILAs CUila UHAYKIMY B IPOBOJHUKE, IBMKYILEMCS IIOCTYIATEIbHO B OAHOPOJHOM MarHUTHOM IOJIE.
[IpaBuio JleHna.

NHnykTHBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOBIDKYIIAS CHUIa CAMOUHTYKIIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

ONEKTPOMarHuTHOE MOJIE.

Texumueckue YCTPOﬁCTBa " NPAaKTUICCKOC MPUMEHCHUC: ITOCTOAHHBIC MAarHUTHI, SJICKTPOMArHUThI, 3JICKTPOABUIATCIIb, YCKOPUTECIIN 3JICMCHTAPH BIX
YaCTHUL, THAYKIIUOHHAA T1€Yb.

Jlemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JInaun WHAYKIUHA MArHUTHOT'O ITOJIA.



B3aumozeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBIIeHUE IEKTPOMArHUTHOM UHAYKIWH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBIXKYIICH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
SIBrieHME CAaMOMHTYKITUH.

Yuenuueckuil sxcnepumenm, rabopamopmvie pabomol

N3yuenrne MarHuTHOTO TOJISL KATYIIKH C TOKOM.

WccnepoBanue neCTBUSI TOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBICHUS SHGKTpOMaFHI/ITHOﬁ HWHAYKIWH.

Pa3zneu 5. Kosie0anus 1 BOJTHEI
Tema 1. Mexanuueckue u 31eKmpomMacHuUmHbvle K01e0anus

KonebarenbHas cucrema. CBOOOJHBIE MeXaHUYeCcKHE KosebaHus. ['apmMoHnyeckue konebanus. [lepuos, yacrora, aMmruintyna u ¢asza koneGaHui.
[IpyxuHHBINA MassTHUK. MaTeMaTndeckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHUX KoseOanuil. [IpeBpaiiienue s3Hepruu npu rapMOHMYECKUX
KOJIEOAHUSX.

KonebarenbHbIit KOHTYP. CBO6OI[HI>IC SJICKTPOMArHUTHBIC KoJieOaHMS B nacaJbHOM KoJIe0aTeIbHOM KOHTYpC. Amnamorus MEKAY MCXaHUYCCKUMU U
SJICKTPOMArouTHBIMHA KOJICOAHHMSIMHU. CDopMyna Tomcona. 3akoH COXPAHCHUSA DHCPIUH B UJACAIIBHOM KoJIe0aTeIbHOM KOHTYPC.

Hpe,[[CTaBJ'ICHI/Ie 0 3aTyXariuux KoJIcOaHMSX. BI)IHY)K,ZLCHHBIG MeXaHUYeCKHe KoieOanus. Pe3oHaHc. BBIHY)KI[GHHI)IG SJICKTPOMArHuTHBIC KoJIeOaHHS.

[Iepemennsbii ToOk. CHHYCOMIaIbHBIN EPEMEHHBIA TOK. MOITHOCTh MEPEMEHHOI0 TOKA. AMILTUTYTHOE U ACHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUS.

Tpauchopmarop. [IpousBoacTBo, epenada u NoTpedIeHNE IISKTPUUECKON SHEPTUU. DKOJIOTHUECKHUE PUCKHU MPU POU3BOJICTBE IIEKTPOIHEPTHU.
KynbTypa ncnonb30BaHus JIEKTPOIHEPTHH B MOBCETHEBHOW KU3HU.



TexHu4yeckue yCTpoICTBa U MPAKTUIECKOE MPUMEHEHHUE: DIICKTPUIECKII 3BOHOK, TeHEPATOp MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepead.
Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoJeOaTeIbHOW CUCTEMBI (MPY>KMHHBIA MITH MaTEMAaTHYCCKUA MAsITHUK).

HabGmronenue 3aryxaronumx KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CB0oOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHHS OT BPEMEHH ) JJIS SJICKTPOMArHUTHBIX KOJICOAHUM.
Pe3onaHc npu moce10BaTeIbHOM COSTUHEHUH PE3UCTOPa, KaTyIIKA WHAYKTHBHOCTH M KOHJIEHCATOPA.

Moenb TUHUY JIEKTPOIISPEIadH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEpUOA MaJIbIX KOJIEOaHUI Ipy3a HA HUTU OT JUIMHBI HUTU U MaccChl Tpy3a.
HccnenoBanue mepeMeHHOTO TOKA B TSI U3 ITOCIICIOBATEIILHO COSTMHEHHBIX KOHICHCATOPA, KATYIIKH U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60HbL

MexaHnueckue BOJIHBI, ycloBUs pacnpocTpanenus. Ilepuoa. CkopocTs pacnipocTpaHeHMsI U JUIMHA BOJIHBL. [loniepednsle 1 Mpo10JIbHBIE BOJIHBI.
WNuTtepdepennus u nudpakuys MEXaHUUECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBHUS U3JIYy4EHHs dJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTanus BeKTopoB E, B, V B anekTpoMarHuTHON BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KE€HUE, MPEeIoMIIeHHE, oaspu3aus, tudpakuus, nHTeppepeHnns. CKopocTh AIEKTPOMArHUTHBIX BOJIH.

IIkama OJICKTPOMATrHUTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMATrHUTHBIX BOJIH B TCXHUKC U 6BITy.
HpI/IHI_[I/IHBI PaaruoOCBA3U U TCICBUACHUS. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPebl.



TexHuuecKkue ycTpocTBa U MPAKTUYECKOE TPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTHI, YIbTPAa3BYKOBas TUarHOCTHKA B TEXHUKE U MEJIULIUHE, pajap,
paauonpuéMHUK, TEIEBU30D, aHTeHHA, TeaedoH, CBU-nieup.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacpoCTpPaHEHNUE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomeecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHunu u AuQpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnronenune cBsi3u rpOMKOCTH 3ByKa 1 BBICOTHI TOHA C aMIIUTYIOW U 9aCTOTOM KOJIeOaHHIA.

HccnenoBanue cBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpasKeHUE, MPEIOMIICHHE, ONspu3anus, 1udpakuus, HHTephepeHIns.
Tema 3. Onmuxa

['eomeTpuueckas ontuka. [ IpsMonuHeiiHOEe pacnpocTpaHeHUE CBETa B OMHOPOAHOM cpene. JIydu cBeta. ToueyHbIi HCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n3o0paxeHU B IIIOCKOM 3€pKaje.

HpeHOMHeHI/Ie cBeTa. 3aKOHBI MMPEJIOMJICHUSA CBCTA. AOCOIIOTHEIN TTOKa3aTellb MpECIOMJIICHUS. ITonnoe BHYTPCHHCC OTPaAKCHUC. HpeHeHbHHﬁ YroJ
IMOJIHOT'O BHYTPCHHETO OTPaXKCHUA.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccenBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSTHUE U ONTHYECKas CUila TOHKOM nuH3bI. [locTpoenne n3obpaxxeHuil B
coOMparoIux ¥ paccenBaromux JnH3ax. Gopmysa TOHKOU JIMH3BL. Y BETUYCHHE, 1aBA€MOE JTMH30M.

Hpe,[[eﬂbl MNPUMCHUMOCTU FeOMeTqueCKOﬁ OIITUKH.

BomaHoBas onTuka. I/IHTep(bepeHumI CBCTa. KOFepeHTHHe HCTOYHHUKH. Y CIIOBUS Ha6J'IIO)IeHI/I$I MaKCMMYMOB U MUHUMYMOB B HHTCp(I)CpCHLIHOHHOfI
KapTHUHE OT ABYX CI/IHCba?aHBIX KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakius ceera. AudpakiuronHas pemérka. Y cjaoBre HaOMI0AeHUS TJIaBHBIX MAaKCUMYMOB TPH MaIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.



TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: OUKH, JIyTa, OToaInapat, MPOSKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITUKA, TU(PPAKLUOHHAS PELIETKA, TTOJSIPOUL.

Jlemoncmpayuu

[TpsmMonuHEitHOE pacpocTpaHeHHEe, OTPAKECHHE U TpeioMiieHue cBeTa. OnTHYecKue mpruOopEIL.
[TonHOE BHYTpEHHEE OTpakeHHue. MoJiellb CBETOBO/IA.
HccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Monenu MUKpOCKOIa, TEIEeCKOoIIa.

HaGumrotenne naTepdepeHIum cBera.

HaGmonenne nudpakmuu cBera.

Habmtonenue aucnepcuu cBera.

[TonydeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tosrydenue criekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.
HaGrotenne nmonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol
N3mepenue nmokaszarens mpeIoMICHUS CTEKIIA.
HccnenoBanue cBONCTB U300paKeHU B TMH3aX.

HabGmronenue aqucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panuIpl TPUMEHUMOCTH KJIaccudeckoil MexaHuku. [locTynaTsl ciennanbHOM TeOpUN OTHOCUTENbHOCTH: HHBAPHAHTHOCTh MOJYJISI CKOPOCTH CBETA B
BaKyyMe€, IPUHIMII OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTEIFHOCTD OIHOBPEMCHHOCTH. 3aMe)1neHHe BPEMCHHU U COKpaICHUC NJIWHBI.

DHeprus U UMMYJIbC PEISTUBUCTCKON YaCTHIIBI.



CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHIIbl. DHEPrUs MOKOSL.

Paznen 7. KBanroBasi ¢pusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YaCTOTON. DHEPrusi U UMIYJIbC (HOTOHA.

OtkpsiTie u uccienoBanue porodddexra. OnbiTel A. I'. CToneroBa. 3akonsl porodddekra. YpaBHenue DiHmreliHa as horodrddexra. «KpacHas
rpanuia» portodddekra.

Hasnenue ceera. Onwitel [1. H. JleGenena.

XUMHYECKOE JICCTBHE CBETA.

TexHuyeckue ycTpoiicTBa U MpaKkTUYECKoe MpUMeHeHue: (POTOAIEMEHT, OTOAATYNK, COJTHEUHast OaTtapesi, CBeTOAUO.
Jlemoncmpayuu

®oTo3dPeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pezepdopna o paccesuuto o -uactuil. [Imanerapras monens atoma. [loctynarsr bopa. M3nyuenue u nornoiieHne
(hOTOHOB MpH TIEPEX0/Ie aTOMa C OJHOTO YPOBHS SHEPTUU Ha Apyroi. Bumsl criektpoB. CieKTp ypoBHEH HEPTUU aTOMa BOAOPOA.

BosiHoBBIE cBoOMicTBa yacTull. BonHel ge bpoitnsa. KopnyckynsipHO-BOJHOBOW Tyaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuyeckue yCcTpoiCTBa U MPAKTUIECKOE TPUMEHEHHE: CIIEKTPAIBHBIN aHaIN3 (CIIEKTPOCKOI ), Jia3ep, KBAHTOBBIM KOMITBLIOTED.
Jlemoncmpayuu

Mopens onbiTa Peszepdopra.



Omnpenenenre ATMHBI BOJHBI Jia3epa.

HaGmoienne TMHEeHYaThIX CIIEKTPOB M3ITyUCHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
Habumroienne TMHeHYaToro CeKTpa.

Tema 3. Amomnoe saopo

DKCIIEepUMEHTBHI, JOKa3bIBAIOIINE CII0KHOCTb CTpoeHus sapa. OTkpbITHE pagroakTuBHOCTH. OnbIThl Pezepdopaa no onpenenenuto cocraBa
panmoakTuBHOTO M3mydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BnusHie paguoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpseiTHE TIPOTOHA U HEeWTpoHA. HykimorHast Moaens siapa I elizenbepra—lBanenko. 3apsn sapa. MaccoBoe gucio sapa. M30Tormsl.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydyeHue. 3aKkoH paJuoaKTUBHOTO paclajaa.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [IpobieMbl 1 IepCHeKTUBEI A1EPHON SJHEPIETUKH. DKOJOTHYECKUE ACTIEKTHI SIAEPHOM SHEPTETHKU.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaamMeHTaIbHble B3auMoeicTBusl. EqMHCTBO (pu3nueckoil KapTUHbBI MUpa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETp, kKamepa BunbcoHa, siaepHblil peakTop, aToMHas 6omoba.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).



Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BuTus acTpoHoMuu. IIpukiiaqHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.
Bup 3Bé3qH0ro Heba. Co3Besus, spkue 3BE31bl, JIAHETHI, X BUAUMOE JABHIKEHHE.
ConHeuHas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk s3neprun CosHua v 3B€31. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMMa «CIeKTpalbHbIN KIacc —
CBETUMOCTBY. 3BE3/IbI INIABHOM II0CIIEN0BATEIBHOCTH. 3aBUCUMOCTD «MAacCa — CBETUMOCTB» I 3BE3]] TJIaBHOM ITOCIIE0BATEILHOCTH. BHyTpeHHEE
crpoeHue 3837, CoBpeMEHHbIE MIPEICTABICHUS O IIPOUCX0XKIEHUH U 3Bomonun ColHIa U 3BE3/1. DTambl XKU3HU 3BE3 L.

Mneunslii [yt — Hama ["anaktuka. [Tonoxxenue u neuxkenue Connua B I'anaktuke. Tumnbl ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIe ObIpHI B
Allpax rajJlakTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa66:ma. Pas0eranue ranakruk. Teopust bonbiioro B3psiBa. PenukToBoe uzinydueHue.
MacmrabHas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Vuyenuueckue nabnooenus

Ha6JIIOZIeHI/IH HCBOOp}OKéHHI)IM rj1a3oM € UCIIOJIBb30BAHUCM KOMIIBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ IJIg OoNpEACIICHUS ITOJIOKCHUA HeOeCHBIX 00BEKTOB Ha
KOHKPCETHYIO JaTy: OCHOBHBIC CO3BC3 AU CeBepHoro Inojrymapusa u apKue 3Bé3,[[]':>I.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.
O0o01maruiee NoBTOPEHNE

Ponb ¢usuky n acTpOHOMUY B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COLIMATLHON M 3TUUECKOU chepax AesITEeIbHOCTH YEJIOBEKa, POJIh U MECTO (DU3HKHU
1 aCTPOHOMHUU B COBPEMEHHOW HAay4yHOU KapTUHE MHpa, poJib (PU3HMUECKON TeOpuH B (POPMHUPOBAHUM NPEACTABICHUN 0 (PU3NUECKON KapTUHE MHUpa,
MecTO (pU3NUECKOM KapTUHBI MUPA B OOILIEM PsAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUNA O IPUPO/IE.

MexnpeamerHblie CBA3U

Nzyuenune kypca ¢puszuku 6a30Boro ypoBHs B 11 Kitacce oCyIIecTBISETCS ¢ yUETOM COIEPKATEINHHBIX MEXITPEIMETHBIX CBsI3eH C KypcamMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemmvle nousmus, CBI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO TTO3HAHMS: SIBJICHHE, HAYYHBIN (haKT, THUIIOTe3a, Pu3ndecKkas BeININHa,
3aKOH, TEOpHsl, HAOJIIOICHNE, SKCTICPUMEHT, MOJICIIUPOBAHNE, MOJIEIb, U3MEPEHHE.



Mamemamuka: perieHHe CUCTEMbl YPaBHEHUN, TPUTOHOMETPUYECKHE (PYHKLIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MIPOSKIUH HA OCU KOOPHMHAT, CJI0KEHUE BEKTOPOB, IPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIMIH,
MIPU3HAKH [TOJI00US TPEYTOJILHUKOB, ONPEACTICHNE TUIOMIAAN TUIOCKUX GUTyp B 00bEMa Tell.

buonocus: snekTpuyeckue sIBIEHUsS B )KUBOM MPUpPOE, KojaeOaTeNbHbIE IBUKEHUS B )KUBOW IIPUPOJIE, ONITUYECKHUE SIBJICHUS B KUBOU MIPUPOJE,
JeWCTBUE painaliiy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUTMUECKAsE CTPYKTYpa TBEPBIX TEJI, MEXaHU3MbI 00pa30BaHUS KPUCTATUIMYCCKON PEIIETKH,
CHEKTPAJIbHBIN aHAIN3.

I'eocpagpus: marHuTHBIE MONIOCA 3€MIIH, 3aJ1€KU MAaTHUTHBIX PYA, GOTOCHEMKA 3eMHOM MOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSICEHHIA.

Texnonozcus: TMHUM SIEKTPOTIEPEIad, T€HEPATOP MEPEMEHHOTO TOKA, JIEKTPOBUTATENb, MHIYKIIMOHHAS [1€4Yb, Pajiap, paAuONPUEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBY-meub, mMpoeKIIMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMSA

OcBoenue yuebHoro npeamera «Pusnkay Ha YpOBHE cpeiHero o0miero oopasoanus (6a30BbIi ypOBEHB) TOMKHO 00ECIIEUUTh JOCTUKEHHE
CJIEIYIOIIUX JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «Du3nKay JOIKHBI OTPaXKaTh TOTOBHOCTb U CIIOCOOHOCTh 00y4arOIUXCs
PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEN IMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTALUM, TO3UTHUBHBIX BHYTPEHHUX YOS XKICHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSAM POCCUICKOTO O0IIECTBa, paCUIMPEHNE )KU3HEHHOTO OMbITa U ONbITA AESITEIbHOCTU B IIPOLECCE
pean3alii OCHOBHBIX HAIIPABJIEHUH BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:
c(hOpPMHUPOBAHHOCTD IPAKIAHCKOM IMO3HUITNH 00 YJArOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO W€HA POCCUMCKOTO OOIIECTBA;

IMPUHATHE TPAAUIIUOHHBIX O6H.[€'—IGJ'IOB€‘I€CKI/IX TYMaHHUCTUYCCKUX U IEMOKPATUUCCKUX HeHHOCTeﬁ;



TOTOBHOCTH BECTH COBMECTHYIO JACATEIbHOCTh B MHTEPECaX rPa)1aHCKOro 00IIeCcTBa, y9aCTBOBATH B CAMOYIIPABIEHUHN B 00pa30BaTEIbHOM
OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAILHBIMU HHCTUTYTaMH B COOTBETCTBHHU € UX (DYHKUMSMU U Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAapPHOM U BOJIOHTEPCKOU EATEIIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMSA:

c(OpMUPOBAHHOCTH POCCUNCKON I'Pa)/TaHCKON UACHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX B 001acTH (DU3UKHU U TEXHUKHU;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEICHHSI,

CIIOCOOHOCTD OLCHUBATH CUTYAlIUIO U IPUHUMATL OCO3HAHHLIC PCHICHUS, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI 1 ICHHOCTU, B TOM
YHUCJIC B ACATCIBHOCTHU y‘-IéHOFO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYILETO (hHU3HUUECKON HAYKe;
5) TpyA0BOro BOCIMTAHMSA:

MHTEPEC K pa3IMuHbIM chepam npodeccuoHanbHON ASSITETLHOCTH, B TOM YHCIIE CBSI3aHHBIM € (PU3UKOM U TEXHUKON, YMEHUE COBEPILIATh OCO3ZHAHHBIN
BbIOOp Oynymieil npodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3NUKU HA POTSHKEHUU BCEH KU3HU;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHMS

c(OPMHUPOBAHHOCTH IKOJIOTMUYECKON KYIbTYpPbI, OCOZHAHHUE II100ATBHOTO XapaKTepa HKOJIOTHUECKUX MpooiieMm;

IUTAaHUPOBAHKE U OCYIIECTBIIEHUE IEUCTBUI B OKPY’KAIOILEH Cpe/ie Ha OCHOBE 3HAHMSI LIeJIel YCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA;
paciiupC€HUE ONbITa ACATCIIBHOCTHU IKOJIOTUIECKOMN HAIpaBJICHHOCTU Ha OCHOBC UMCIOIIUXCA 3HAHUH 110 (1)I/ISI/IK6;

7) HEHHOCTH HAYYHOI 0 MO3HAHUSA:



c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUYECKON HAYKH;

OCO3HAaHHUEC LICHHOCTHU H&y‘lHOfI ACATCIIBHOCTH, TOTOBHOCTD B IPOLUCCCC N3YUCHUA (1)I/I3I/IKI/I OCYIICCTBJIATD ITPOCKTHYIO U UCCIICAOBATCIILCKYIO
ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Bba3oBble Jlornueckue geicTBUs:

CaMOCTOSITENTFHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, paCCMAaTPHUBATh €€ BCECTOPOHHE;

OTIpEICTIATH 1eNIU ACSITebHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3padaTbIBaTh IUIaH PEHICHUs MPOOIEeMbI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePUATIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;
BHOCHUTDH KOPPCKTUBBI B ACATCIbHOCTL, OLICHUBATH COOTBCTCTBHUEC PC3YJILTATOB LEIAM, OLICHUBATL PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIBHOCTH,
KOOPJIUHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSAX PEaTbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEaTUBHOE MBIIIJIEHUE MPU PEUICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble uccienoBarenbckme 1elCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (PU3MUECKON HAYKH;

BJIaJACTh HaBbIKaMH yqe6HO—HCCHeHOBaTeHBCKOﬁ 151 HpOGKTHOI\/’I ACATCIBHOCTHU B oOmactu (I)I/I3I/IKI/I, CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY
IMOMCKY MCTOA0B PCUICHUA 3a1a4 (1)I/ISI/I‘I€CKOFO COACPpIKaHUA, TPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHU,

BJIaJIETh BUJIAMH JIESITEIbHOCTH 0 MOJYYEHHUIO HOBOT'O 3HAHMS, €r0 HHTEPIpETaluy, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHbBIX
CUTYalUsiX, B TOM YHCIIE IIPH CO3JaHIH YU€OHBIX IIPOEKTOB B 00sacTH (HU3HKH;

BBISABJIATH IPUYUMHHO-CIICACTBCHHBIC CBA3H W aKTYAJIU3UPOBATH 3aia4y, BbIJIBUT'ATh THIIOTE3Y eé PEIICHM, HAXOAUTh apIr'YMCHTBI IJIA JOKA3aTCJIbCTBA
CBOHX yTBCp)KI[GHPIfI, 3a1aBaTh MapaMCTPbl U KPUTCPHUU PCUHICHUS,



AHAJIM3UPOBATD IMMOJTYYCHHBIC B XO€ PCUHICHUSA 3aa4U pC3YyJIbTAaThbl, KPUTUUCCKU OLICHUBATH UX JOCTOBCPHOCTD, ITPOTHO3UPOBATH USMCHCHUC B HOBBIX
YCIIOBHUAX,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 337a4l B 00Pa30BaTEIbHON NESTEIILHOCTH, B TOM YUCIIE IIPU U3YYCHUH (DU3UKU;
AaBaTb OLICHKY HOBbBIM CUTYyallUsAM, OLICHUBATb HpI/IO6peTéHHblf/'I OIIBIT,

YMCTb IIEPCHOCUTH 3HAHHUA 10 (I)I/I3I/IKG B IPAKTUYCCKYIO 00J1aCTh KHU3HECACATCIBbHOCTH,

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIC UJI€U, IIPe/yIaraTh OPUTHHAIbHbBIE MTOJXObl U PELICHHUS,;

CTaBUTHb HpO6JIeMI)I " 3aJia4u, JOIMMYyCKArIHE aAJIbTCPHATUBHBIC PCIHICHUA.

Pa6ora ¢ undopmanmueii:

BJIaJIeTh HaBbIKaMM MOJy4yeHUs HHPopManuu GU3NIECKOro CONEPKaHMsI U3 HCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATENBHO OCYIIECTBISTh OUCK,
aHaJN3, CHCTEMATU3aIMI0 U HHTEPIPETANI0 HHPOPMALIMU Pa3IMIHBIX BUJOB U ()OPM IMPEICTABIICHHS,

OLIEHUBATh JJOCTOBEPHOCTH WH(POPMAIIHH;

UCIIOJIB30BATh CPECTBAa HH()OPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[HOHHBIX
3a7a4 ¢ coOIr0IeHuEM TPeOOBAHUI SPTOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTHEHBI, PECypCOCOEpPEKEHNs, TPABOBBIX M STHUYECKUX HOPM, HOPM
MH(OPMAaIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOTO CO/IEPKAaHUS B Pa3IMYHbIX (hopMaTax ¢ ydéTOM Ha3HaYeHUs HHPOPMALIMU U LIEJIEBOM ayTUTOPUHU, BBIOHpast
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aI1H.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaH/IHON ¥ UHIMBUYaJIbHOU paOOTHI;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEHCTBHI ¢ y4€TOM OOLIMX HHTEPECOB U BO3MOXKHOCTEN KaXKIOTr0 WieHa KOJIJIEKTUBA;



MIPUHUMATD LIETTU COBMECTHOM ESITEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUSA MO €€ TOCTUKEHUIO: COCTABIIATH IJIaH A CTBUM,
pacnpeensaTh pojau ¢ yuéTOM MHEHUH YYaCTHUKOB, 00CYX/IaTh Pe3yabTaThl COBMECTHOI pabOTHI;

OLICHMBATh KAY€CTBO CBOCT'0 BKJIaJa U KAXXKI0I'0 y4aCTHHKA KOMaH/IbI B O6HlHI>'I pPE3yJIbTAT I10 p33pa6OTaHHHM KPUTCPUAM,
npeajaratb HOBBIC IPOCKTHI, OLICHUBATL UACHU C ITO3UIUHA HOBHU3HbI, OPUTMHAJIbHOCTH, HpaKTquCKOﬁ 3HAYUMOCTHU,

OCYHICCTBJIATD IMMO3UTUBHOC CTPATCIHICCKOC NTOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IPOABJIATH TBOPYCCTBO U B006pa)K€HI/Ie, OBITH HWHHUIUATUBHBIM.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE Y4eOHbIE eiiCTBUS
Camoopranuzanmusi:

CaMOCTOSITENTFHO OCYILECTBIISATH TIO3HABATENBHYIO JACATEIBHOCTD B 001aCTH (PU3UKH U aCTPOHOMMH, BBISIBISITH TPOOJIEMBI, CTAaBUTh U (POPMYITHPOBATH
COOCTBEHHBIE 33/1a4H;

CaMOCTOATCIIbHO COCTABJIATH IVIAH PCHICHU A paC‘-IéTHI)IX N Ka4CCTBCHHBIX 3a/1a4, ITIJIaH BBIITOJTHCHHUA HpaKTquCKOﬁ pa6OTI)I C yLIéTOM UMCIOIITHUXCA
peCypcCoB, COOCTBEHHBIX BO3MOXKHOCTEH U npez[nhoeHI/Iﬁ;

JlaBaTh OLIEHKY HOBBIM CUTYyalLUsIM;

paciupsaTh paMKH1 y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CII0cCOOCTBOBATh (HOPMHUPOBAHHIO U MPOSIBICHHIO SPYIUIINU B 001aCTH (PU3UKH, IOCTOSHHO MOBBIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJ’[L, 3MOIMOHAJIbLHBIN NHTEJLJIEKT:

AaBaTb OLCHKY HOBBIM CUTYyallUSAM, BHOCUTb KOPPECKTUBEI B JCATCIbHOCTh, OUCHNBATE COOTBETCTBUC PE3YJIbTATOB LCIIAM;

BJIaJAC€Th HaBbIKaMH IMO3HABATCIILHOM pe(l)HeKCI/II/I KaK OCO3HaHUs COBECPIIACMBbIX HeﬁCTBHﬁ N MBICJIUTCIIBHBIX IMTPOLECCOB, UX PEIYJIIBTATOB U OCHOBaHHﬁ;
HUCIIOJIB30BaTh HpI/IéMLI pe(pJ'ICKCI/II/I IJId OLICHKU CUTYyaluu, BLI60pa BCPHOI'O PCHICHUA;

YMETh OLICHUBATb PUCKU U CBOCBPEMCHHO NPUHUMATL PCIICHUS 110 UX CHUKCHUIO,



IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB IEATEIbHOCTH;
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporiecce MOCTMKEHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MIPOTPAMMEI 110 (PU3HKE JIJISl YPOBHS CPEHET0 00IIeTo 00pa30BaHus Y 00yJaroIuXCst
COBEPIICHCTBYETCS SMOIIMOHAIBHBIA WHTEIJIEKT, MPEANoaraoiuil cpopMHUPOBAHHOCTD:

CaMOCO3HAHUSI, BKIFOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUICTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHON
SMOIMOHAIBHOM c(epbl, OBITh YBEpEHHBIM B ce0e;

CaMOPCryJIMpOBaHNs, BKIIFOYAOIIETO CaAMOKOHTPOJIb, YMCHUC IPUHUMATh OTBETCTBECHHOCTD 34 cBOE IIOBCACHHUC, CIIOCOOHOCTD aJlalITUPOBATLHCA K
OMOIMOHAJIIBHBIM U3MCHCHUAM U IPOSABJIATH FI/I6KOCTI), OBITH OTKPBITBIM HOBOMY;

BHy’[‘pCHHCfI MOTHBAIIUHU, BKJIIO‘IaIOHIef/'I CTPEMIICHUC K JOCTHKCHUIO LCJIN U YCIIEXY, OLITUMU3M, MHUIIUMATUBHOCTL, YMCHUC IICﬁCTBOBﬁTI: ncxonaa us3
CBOHX BOSMO)KHOCTCﬁ;

OMIIaTHUH, BKJIIO‘-I&IOHIGﬁ CIIOCOOHOCTH MOHUMATh SMOIHOHAJIBHOC COCTOAHUC APYTUX, YIHUTBIBATH €ro IpHu OCYHICCTBICHUN O6H1€HI/I$I, CIIOCOOHOCTH K
COYYBCTBHUIO U COIICPCIKNBAHULIO,

COLIMAJIbHBIX HAaBBIKOB, BKJIKOYAOILINX CIIOCOOHOCTh BHICTPAUBATh OTHOLIEHUS C IPYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3pellaTh
KOH(JIUKTHI.

NPEAMETHBIE PE3YJIbTATbBI
K koniy o6yuenus B 10 kjiacce mpeIMeTHbIe pe3yIbTaThl Ha 6230BOM YPOBHE JIOJKHBI OTpaXaTb CHOPMHUPOBAHHOCTD y O0yUAIOIIUXCSl YMEHUH:

J€MOHCTPHUPOBATh HA MIPHUMEpPaxX poiib U MecTO GU3UKH B POPMUPOBAHUHN COBPEMEHHON HAyYHOUW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH, B TPAKTUYECKON JIEATEIIbHOCTH JIHOJIEH;

YUUTHIBATh IPAHUIIBI IPUMEHEHUS U3yUEHHBIX (PU3UUYECKUX MOJIeNel: MaTepraibHasl TOUKa, MHEpLUaNbHas cucTeMa OTcYETa, abCOIOTHO TBEPAOE
TEJ0, UAeaIbHbIN ra3, MOAENIU CTPOSHHS ra30B, )KUIKOCTEN U TBEPIBIX TEJ, TOUCUHBIHN 3JEKTPUUECKUN 3aps IPU pelieHnH (PU3NUeCcKUX 3a1au;



pacrio3HaBaTh (pU3NYECKHe SABJICHHUS (TIPOLIECCH) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJIAPHO-KMHETHYECKOW TEOPHH CTPOCHUS
BELIECTBA U NEKTPOAMHAMUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOIHOE NaIeHHE TeJl, ABHKEHUE TI0 OKPYKHOCTH,
MHEepIUs, B3auMoieicTBHE Tel, Tupdy3usi, OpOyHOBCKOE IBHKEHHUE, CTPOSHHE KHUJIKOCTEH M TBEPIBIX TeJl, N3MEHEHHE 00BhEMa TeJl MPU HarpEeBaHUU
(oxJ1aXKIeHUHN ), TETIJIOBOE PaBHOBECHUE, UCTIApEHHE, KOHEHCAIIHsl, TIIaBJICHNE, KPUCTAUIN3allMsl, KUTIEHUE, BIaKHOCTh BO3/TyXa, MIOBBIIICHUE IaBIICHUS
ra3a IIpy €ro HarpeBaHuM B 3aKPBITOM COCYZE, CBSA3b MEXKY IIapaMEeTPaMU COCTOSIHUSA I'a3a B U30IPOLECCaX, IEKTPU3ALMS Tell, B3AMMOICH CTBUE
3aps0B;

OIIMCBIBATh MEXAaHNYCCKOE IBUKCHUE, UCIIOJIb3Ys (1)I/I3I/ILICCKI/IC BCJIIMYMHBI: KOOpAHWHATA, IIYTh, ICPEMCIICHUEC, CKOPOCTh, YCKOPCHHUE, Macca T€Jia, CUJia,
HUMITYJIBC TCJIa, KHHECTUYCCKAA SHCPTHA, HOTCHIUAJIbHAA SHCPTHUA, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKass MOIIHOCTD, ITPHU OITMCAHUU IPABUIIBHO
TPaKTOBATb (bHSquCKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BEJIMYUH, UX 0003HaUYeHHS U CAMHHNIBI, HAXOAUTb (bOpMy.TIBI, CBA3bIBAIOINEC JAHHYIO (bI/ISI/I‘l€CKy1-O
BCJIMYHHY C APYTUMH BCIIMUUHAMMU,;

OIUCHIBATh U3yUYECHHBIE TEIJIOBBIC CBOIMCTBA TEJ M TEIUIOBBIE SIBJICHUS, UCIIOb3Ys (PU3UUYECKHE BETMUMHBI: IaBJICHUE Ta3a, TeMIIepaTypa, CpeIHssa
KMHETUYECKasl YHEPTUsl Xa0TUYECKOT0 ABHKEHUS MOJIEKYJI, CPETHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJJMYECTBO TEILIOTHI, BHYTPEHHSSA YHEPT U,
pabota rasa, k03 puuueHT noae3Horo ASUCTBUS TEIIOBOIO ABUraTeNs; IPU OMUCAHUY NIPaBUIIBHO TPAKTOBATh (PU3UYECKUI CMBICIT HCHOIb3YEMBIX
BEJIMYMH, UX 0003HAYCHHS U €IMHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (PM3UYECKYIO BEIMYHHY C APYTUMH BEITHUYNHAM;

OIMMCBIBATh U3YYCHHBIC DJICKTPUICCKUC CBOMCTBA BCIICCTBA U JJICKTPHUYCCKHUC ABJICHUA (npoueccm), HCIIOJIb3YA (1)I/IBI/I‘I€CKI/IC BCIIMYUHBI:
SHGKTpI/I‘ICCKI/Iﬁ 3apsd, SJICKTPHUICCKOC I10JIC, HaprDKéHHOCTB II0JIAA, IMOTCHO WAL, Pa3HOCTb NOTCHIHAJIOB; IIPU OIIMCAHHUU IIPABUJIBHO TPAKTOBATb
(1)I/I3I/IT-I€CKI/II71 CMBICJI UCITOJIB3YECMbIX BCJIIMYHH, UX 0003HAYCHUS U CAVHUIIBI; YKA3bIBaATh (bOpMy.HI)I, CBA3BIBAIOIIUC NAHHYIO (1)I/I3I/I‘I€CKYIO BCJIMYHHY C
APYIr'UMH BCIIMYNHAMU,

aHAJIM3UPOBATh (PU3NUYECKHE MPOLIECCHI U SBJIEHUS, UCTIONb3Yys (PU3NUECKHE 3aKOHBI M IPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, 1, 11 u 11l 3akons
HeroTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIUI CYNIEPIIO3ULIAN CUJI, IPUHLIUI PAaBHOIPABHS
MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOCHUS BELIECTBA, TA30BbIE 3aKOHBI, CBS3b CPEHEH KUHETUYECKOW SHEPTUH
TEIUIOBOTO ABMKEHHSI MOJIEKYJI C aOCOIIOTHOM TeMIepaTypoii, HepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS JIEKTPUUYECKOTr0 3apsiia, 3aKOH
Kynona, npu 3ToM paznuyaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BEIPAKEHHUE U YCIIOBHS (TPaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPONCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOTO UCIIOIb30BAHUS B
TIOBCETHEBHOM KU3HH,

BBITIOJTHSATE KCTIICPUMEHTHI TI0 HCCIICIOBAHUIO (DM3HUSCKUX SIBJICHUN U TIPOIIECCOB C HCIIOIH30BAHUEM MPSMBIX U KOCBCHHBIX U3MEPEHUH, IPU 3TOM
(dbopMynupoBaTh MpodeMy/3agaqy 1 TUIOTe3y y4eOHOro HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAT0KEHHOTO 000PYI0BAHMSI, IPOBOIUTH OMBIT U
(hopmMyTupOBaTh BHIBOJIBI;

OCYILIECTBIATH NMPSIMbIE U KOCBEHHbIE U3MEPEHUs PU3NUECKUX BEJTMUMH, IIPU ATOM BBIOMPATh ONTUMAIIbHBINA CIIOCO0 U3MEPEHHSI U HCTI0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;



MCCIIEIOBATh 3aBUCUMOCTH MEXKAY (PU3NUECKUMHU BETUUNHAMHE C UCIIOJIb30BAaHHEM IPSIMBIX U3MEPEHH, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcupoBaTh pe3yibTaThl HOIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUE TaOIMI U Tpa(UKOB, 1€1aTh BBIBOABI 110 pe3yIbTaTaM
HCCIIE0BAHUS;

co0roIaTh MpaBuiia 0€30MacHOro TPy MPH MPOBEIACHUN HCCIeIOBAaHUN B paMKaxX yueOHOT0 SKCIIEPUMEHTA, Y4eOHO-HUCCIIE0BATEILCKON 1
MIPOEKTHOM J1eATEIbHOCTH C UCIIOJIb30BAHUEM N3MEPHUTENBHBIX YCTPOUCTB U JIa00paTOPHOTO 000PYIOBAHMUS;

pemarh pacy€THbIE 33J]a4H C IBHO 33/1aHHON (PU3NYECKOI MOJAETBIO, UCIONB3Ys (PM3NYECKHE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJlauM BHIOMPATh (U3UUYECKYIO MOJIEIb, BBIICTATh GU3NYECKUE BEIUYUHBI U GOPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHHs], IPOBOIUThH PACUETHI U
OLIEHUBATh PEATHLHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MUYECKON BEIIMYMHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUYUBYIO LIEMIOUYKY PACCYKICHHI C OITIOPOM HA N3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKHUE SABICHMUS;

WCTIOJIB30BATh TPU PEIICHUH YUeOHBIX 3a7ad COBpEeMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIPETALNN 1
NpeACTaBICHNs YIeOHOH U HayYHO-TIOMYJIIPHON MH(OpMaINK, TOTYIEHHOH U3 Pa3IMYHBIX HCTOYHUKOB, KDUTUUECKH aHAJTM3MUPOBATH MTOTYYaeMyIO
nH(pOPMAIIHIO;

MIPUBOJUTH IIPUMEPHI BKJIAJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, 00BICHEHUE IIPOLIECCOB OKPYXKAIOIIEro MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHN;

MCTIOJIB30BATh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B TIOBCETHEBHOMW KHU3HH 151 00ecTIedeHrs1 O€30MaCHOCTH MTPpH 00pALIeHNUH C TprOopamMu 1
TEXHUYECKMMHU YCTPOMCTBaMU, JUI COXpPAaHEHHsI 3I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOIMUYECKOT0 TIOBEACHNUS B OKpY Karollei cpejie;

paboTaTh B rpyIIE C BHIITOJHEHUEM Pa3IMYHBIX COITMAIBHBIX POJIEH, MIIaHUPOBATh PaOOTy IPYIIIBI, PAIMOHAIBHO PACIPENEISITh 00sI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJleKBAaTHO OIEHUBATh BKJI/ KaXKIOTO U3 YYACTHUKOB IPYIIBI B PEIICHUE
paccMaTpuBaeMoi POOIEMBI.

K koHny o06yuenus B 11 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXXaTh C(HOPMUPOBAHHOCTH Yy O0OYyUaIOIIUXCSl YMEHUI:

J€MOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (GU3UKU B POPMHUPOBAHUHN COBPEMEHHON HaYYHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON AESITEIbHOCTH JIOAEH, IEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MHUPA;

YUUTBIBATH I'PaHUIIBI IPUMCHCHUA U3YUCHHBIX q)HSI/I‘IeCKI/IX Moneneﬁ: TOYCUHBIHN BJ'IGKTpI/I'—ICCKI/Iﬁ 3apAan, JIyd CBETaA, TOYCYHBI M NCTOUHUK CB€Ta,
AACpHad MOACIIb aTOMA, HYKJIOHHAd MOACJIb ATOMHOTO s/ipa ITpU pCIICHUN (I)I/I3I/I‘-ICCKI/IX 3aaad,

pacrno3HaBaTh GU3HUECKHUE ABICHUS (TIPOILIECCHI) U OOBICHATh UX HA OCHOBE 3aKOHOB JICKTPOJMHAMUKH U KBAHTOBOUW (DM3HKHU: IIEKTPUIECKAs
MIPOBOJIUMOCTD, TEMJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JICUCTBUS TOKA, B3aMMOJIEHCTBIE MAarHUTOB, 3JIEKTPOMAarHuTHAs UHIYKLUS, TEHCTBHE



MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM U JIBHKYITUICS 3apsii, JIIEKTPOMArHUTHBIC KOJIEOAHUs ¥ BOJHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
oTpakeHue, mpesioMiIeHue, HHTepdepeHnns, Tudpakius U MoJIpU3alMsl CBETa, TUCIIepCHs cBeTa, hoToanekTpuueckuii 3¢ ekt (hororddexr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHE JTMHEHYATOTO CIIEKTPa aToMa BOJIOPO/Ia, ECTECTBCHHAS U MCKYCCTBCHHAS PAJIHOAKTUBHOCT;

OIMCHIBATh U3yYEHHBIE CBOMCTBA BELECTBA (2JIEKTPUUECKHUE, MATHUTHBIE, ONITUYECKUE, JEKTPUUECKYIO IIPOBOJAUMOCTD PA3INYHbIX CPEN) U
3JIEKTPOMAarHUTHbIE SBJICHUS (IIPOLIECCHI), UCIOB3Ysl (PU3MUECKUE BETUUUHBI: SJEKTPUUECKUI 3apsi]l, CHUiIa TOKA, SJIEKTPUUYECKOE HAIPSKEHHE,
AJIEKTPUUYECKOE COMPOTHBIICHHUE, PA3HOCTH MOTEHIMAJIOB, JIEKTPOABIDKYIIAs CHla, paboTa TOKa, MHAYKIUS MarHUTHOTO IOJIs, cuiia AmIepa, cuia
JlopeHua, MHAYKTUBHOCTb KaTYIIKH, SHEPTUs 3JIEKTPUYECKOI0 M MAarHUTHOT'O TOJIeH, IEpUO/] U 4acToTa KojeOaHuil B KosebaTeIbHOM KOHTYpE, 3apsl
U CHJIa TOKA B MPOIIECCEe TAPMOHMYECKUX AIEKTPOMArHUTHBIX KOJleOaHu, POKYCHOE pacCTOSIHUE M ONTHYECKAs CUJIa JIMH3bI, IPH OMUCAHUH
IIPaBUJILHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIUYMH, UX 0003HAUCHMS U €IMHUIIbI, YKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKyIO BETUYMHY C IPYTHUMHU BEIIMYHMHAMU;

OIMUCBIBATh U3YYCHHBIC KBAHTOBBIC SABJICHUS U ITPOLCCCHI, UCIIOJIb3Y (I)I/I3I/I‘IGCKI/IC BCIIMYMHBI: CKOPOCTDb 3JICKTPOMArdMTHBIX BOJIH, JJIMHA BOJIHBI U
qacCToTa CBETA, SHCPIrUusd U UMITYJIBC (1)OTOHa, nepuoa nmojgypacmnajia, SOHCprusa CBA3UW aTOMHBIX AACP, ITPU OIMMCAHUN TPABUJIBHO TPAKTOBAThH (bl/ISI/ILIeCKI/Iﬁ
CMBICJI UCITOJIB3YEMBIX BCJIIMYUH, UX 0003HaYeHH U CANHUIBI, YKA3bIBATH (1)OpMy.]'IBI, CBA3BIBAIOIIUEC NAHHYIO (bHBH‘IGCKYIO BCIIMYNUHY C APYT'UMHA
BCJIIMYHMHAaMU, BBIYUC/IATh 3HAUYCHUC (1)I/I3I/IT-I€CKOI7I BCIIMYHUHBI,

aHATM3UPOBATh (PU3MUYECKHE MIPOIIECCHI U SBJICHUS, UCIONIBb3Yys (PU3UUYECKHE 3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEI0BATEILHOTO U
MapajuIeJIbHOIO COCIMHEHMS IIPOBOJHUKOB, 3aK0H J[koynsa—JIeHna, 3aKOH 3JIEKTPOMArHUTHON MHIYKIUH, 3aKOH IIPSAMOJIMHEHNHOIO paclpOCTPaHEHUS
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, ypaBHEeHUE DiHIITeHHA A1 (oTodd(deKTa, 3aKOH COXPAaHEHUsI SHEPTUH, 3aKOH
COXpaHEHUs UMITYJIbCA, 3aKOH COXPAaHEHHUs DIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHMsI MaCCOBOI'0 YMCIIa, MOCTYJIaThl bopa, 3aKOH paaroaKTUBHOIO
pacraja, Ipu 3TOM pa3inyaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHUE U YCIOBUS (TPaHULIBI, 00J1aCTH) MPUMEHUMOCTH;

ONpeeATh HAallpaBIeHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHIIbI AMIiepa u cuiibl JlopeHna;
CTPOUTDH U OMUCKHIBATh U300paKEHUE, CO3/]TaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH30M;

BBITIOJTHSATE KCTICPUMEHTBI TT0 HCCIICIOBAHUIO (DU3MYSCKHUX SBJICHHIA U TIPOIIECCOB C MCIIOIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUM: TIPH ITOM
dbopMynupoBath MpodieMy/3agady 1 TUIOTe3y y4eOHOro SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPETIOKEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U
(hopmMyTupOBaTh BBIBOJIBI;

OCYILLIECTBIIATH NMPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJTUUMH, IPU ATOM BBIOMPATh ONTUMANIbHBINA CIIOCO0 U3MEPEHHSI U UCTI0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

HCCIIEIOBATh 3aBUCUMOCTHU (PU3MUECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSAMBIX U3MEPEHU: MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATh
pe3ybTaThl MOTYYSHHOHN 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE TAOIUIl U TPaUKOB, AeTIaTh BBIBOJBI 110 pe3yIbTaTaM HCCIeI0OBAHUS;



COOTIOAATh MpaBmiIa OE30MaCHOTO TPy la IPH MIPOBEICHUH HCCIEAOBAHUN B paMKaX ydeOHOTr0 SKCIIEPUMEHTa, y4eOHO-UCCIIeIOBATENECKON 1
MIPOEKTHOM J1eATEIbHOCTH C UCIIOJIb30BAHUEM M3MEPHUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

pelaTh pacuéTHbIE 33]]a4H C SIBHO 33/1aHHON (PU3NYECKOI MO/IENbIO, UCIIOb3Ys (PM3NYECKHE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJjauu BBIOMPATh (PU3HUECKYIO MOJIEIb, BBIICIATH (PHU3MUECKUE BETUUMUHBI M (POPMYIIBI, HEOOXOAUMBIE /Il €€ PeIIeHNs, IPOBOAUTH PACUETHI U
OLIEHUBATh PEATLHOCTD MOJYYECHHOTO 3HauUeHUs! (PU3MUeCcKOl BEJINYHHBI,

pelnaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKU HEITPOTUBOPEUYUBYIO LIEIIOYKY PACCYKIAEHUMN C OIIOPOU HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKHUE SABICHMUS;

UCIIOJIB30BATh TP PEIICHUH YUEOHBIX 3a7a4 COBPEMEHHbIE HH()OPMAITMOHHBIC TEXHOJIOTHHU JIJIS IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMH U
MIPEJICTaBICHHS YI€OHOW U HAyYHO-TIOMYJISPHON MH(POPMAIUH, TOJTYICHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHATH3UPOBATH TIOTy4aeMYyIO
nHpopMaIuo;

OOBSICHATH MPUHIIMIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyaTh YCIOBUS UX O€30MaCHOTO MCIIOIb30BAHMS B TOBCEIH EBHOM
KU3HY;

INPpUBOJAUTL IIPUMEPLI BKJIada pOCCHﬁCKHX n 3ap}I6e)KHLIX y‘léHbIX—(bI/ISI/IKOB B pa3BUTHC HAYKHU, B 00BICHEHHE MpoHeCcCOB OKPYKArOLICTO MHUpPA, B
Pa3BUTHUEC TCXHUKHU U TGXHOHOFHﬁ;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B IIOBCEIHEBHON KU3HU I o0ecredeHns: 6e301acCHOCTH IpU 00palleHnu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, Uil COXPAHEHMSI 3/10pOBbs U COOIIOAEHUSI HOPM KOJIOTMUECKOTO TIOBEIEHUS B OKPY>KaIOILEH Cpee;

paboTaTh B rpymme C BHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MIIaHUPOBATh pabOTy IPYIIIbI, PALIMOHAIBHO PAaCIPEIENsITh 00sI3aHHOCTH U
[IJIAHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CUTYALMAX, aICKBATHO OLIEHUBATh BKJIAJ KaXKOI'0 U3 YYaCTHUKOB I'PYIIILI B PELICHUE
paccMaTpuBaeMoil MpoOIeMBI.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBo 4yacoB
HaumeHoBaHue pa3iesioB U TeM DuiekTpoHHbIE (UG POBDbIE)
NMPOrpaMMbI Kontposabneie IIpakTudeckne  ofpasoBarenbHble pecypebl
padoThI padoThI

Ne n/m
Bcero



Pazgen 1. DPUSUKA U METOAbI HAYYHOT'O ITIO3HAHUA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O O3HAHUS 1

Uroro no pazneny 1

Pazgen 2. MEXAHUKA

2.1 Kunemaruka 14
2.2 Jnnamuka 13
23 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 11

HI/IHaMI/IKa BpaliaTCJIbHOI'O JABUKCHHA

24
TBEPJOTO Tesa. DIIEMEHTHI CTATUKH.

4

Wroro no pazneny 42
Pa3gea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUMKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM

3.1 13
TEOpHH
39 OCHOBBI TEpMOJIMHAMUKH. ATperaTHble 16
' COCTOsTHUS BetecTBa. Da30BbIe MePEeX0Ibl
Hroro no pasneny 29
Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DJIEKTpOCTaTUKa 15

bubnuorexa
LIOK https://m.edsoo.ru/7t41bf72

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

bubnuorexa
OK https://m.edsoo.ru/7t41bf72

bubnmmoreka
ILOK https://m.edsoo.ru/7t41bf72

bubnmmoreka
OK https://m.edsoo.ru/7t41bf72

bubmnoreka
OK https://m.edsoo.ru/7t41bf72

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

bubmmoreka
OK https://m.edsoo.ru/7{41bf72




ITocTOsIHHBIN 2IIEKTPUYECKUN TOK. TOKHU B

4.2 13 2
Pa3IMYHBIX cpeliax
Hroro no pazneny 28
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 11
11 KJIACC
KoumnuectBo yacos
Ne n/ HaumeHoBaHue pa3/iesioB U TeM
s NMPOrpamMmbl Beero Kourpoabubie IIpakTudeckue
padoThI padoThI
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnutHoe nose. JJIeKTpoMarHuTHas 14 )
) VHYKLUS
Uroro no pazneny 14
Pa3nen 2. KOJIEBAHUS U BOJIHBI
71 MexaHudecKue 1 31eKTPOMAarHuTHbIE 19 1 1
KoJeOaHus
2.2 MexaHn4YecKkHe U 3JIEKTPOMATHUTHBIE BOJIHBI 7
2.3 Ornrtuka 17 1 3
Hroro no pazneny 43

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

bubnuorexa
LIOK https://m.edsoo.ru/7t41bf72

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTe/bHbIE pecypchl

bubmnunoreka
IHOK https://m.edsoo.ru/7f41c¢97¢c

bubnuoreka
IIOK https://m.edsoo.ru/7f41c97¢c

bubnuoreka
IIOK https://m.edsoo.ru/7f41c97¢c

bubnuoreka
IIOK https://m.edsoo.ru/7f41c97¢c




OcHOBBI cIENMANIBHOM TeOpUn
OTHOCHUTEIBHOCTH

3.1

Utoro no pazneny
Paznen 4. KBAHTOBASA ®U3UKA

DneMEeHTHl KBAaHTOBOM ONTUKU. M3nydeHus u

4.1

CIEKTPBI.
4.2 Crpoenue aToma
4.3 ATOMHOE SApO

Hroro no pasacity

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

Hroro no pasacity

Paznen 6. OBOBIIAIOIUIEE IIOBTOPEHUE
6.1 O6o06maro1iee TOBTOPEHHE

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

27

8

8

102

bubnuorexa
LOK https://m.edsoo.ru/7f41¢97¢c

bubnuorexa
LOK https://m.edsoo.ru/7f41¢97¢c

bubnuorexa
LOK https://m.edsoo.ru/7f41¢97¢c

bubmnunoreka
IHOK https://m.edsoo.ru/7f41c¢97¢

bubnmmoreka
ILHOK https://m.edsoo.ru/7t41c97¢c

bubnmmoreka
HOK https://m.edsoo.ru/7t41¢97¢c




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoka KoJsmnyecTBo 4yacoB Hara DJleKTPOHHBbIE HU(PPOBLIE
n/m Bcero KounrtpoabHubie IIpakTHyeckue u3ydeHusi | oOpa3oBaTebHbIE pecypchl
padoThI padoThI

1 ®dusnka — HayKa O PUPOJIE.
HayuHnbie MeTO/1bI TO3HAHUS Bubnuorexa
OKpY»karoniero mupa. Poib 1 mecro HOK https://m.edsoo.ru/ff0c32e2
¢bu3uku B popMUpoBaHUU 1
COBPEMEHHOM HAy4YHOU KapTHHBI Bubiuorexa
MHpa, B [IPAKTHYECKOI HOK https://m.edsoo.ru/ff0c33e6
eATeILHOCTH JIF0IeH

2 Mexanudeckoe JBIKEHUE. 1 bubnuoreka
CucreMa orcuerTa. HOK https://m.edsoo.ru/ff0c3508

3 CniocoObl onucaHus
MEXaHHYECKOTO JIBFKCHUS 1 bubamorexa

) HOK https://m.edsoo.ru/ff0c3508

Tpaektopusi, MyTh, IEpeMeIICHUE.

4 PaBHOMEpHOE IpsIMONIMHENHOE
neuxkeHne. CKOpocTh U ypaBHEHUE 1 bubnmnoreka
PaBHOMEPHOTO MPSIMOJIMHEHHOTO HOK https://m.edsoo.ru/ff0c3620
JIBUKCHUSI.

5 OTHOCUTETHHOCTh MEXAaHUYECKOTO 1 bubnmnoreka
JIBYDKCHUS. IIOK https://m.edsoo.ru/ff0c3508

6 IToBTOpEHNE N3YYEHHOTO
MaTepuana. Pemenue 3anay.

7 bubnuoreka

PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE
IBUKEHHE. MITHOBEHHAs! CKOPOCTb.

LOK https://m.edsoo.ru/ff0c372e




Yckopenue.

PaBHOyCKOpEeHHOE IPSIMOJIMHEMHOE
nBmxeHrne. CKOpocTh. Y paBHEHHUE
PaBHOYCKOPEHHOT'O
IPSIMOJIMHEHHOTO ABM)KEHUS.

CBoOogHoOe majieHue. Y CKopeHue
CBOOOIHOTO AJICHUS

bubnuoreka
OK https://m.edsoo.ru/ff0c39cc

10

JlaGopaTtopHnast pabota Ne 1
«3y4yeHne IBUKEHUA Tela,
OpOILIEHHOTO TOPU30HTATBHO

11

[ToBTOpEHME N3y4YEHHOTO
Marepuana. Pemenne 3anau.

12

KpuBonmHeliHOE nBUKEHUE.
JIBrKeHME MaTEPUATILHOM TOUKH T10
OKPY’KHOCTH

bubmnnoreka
IIOK https://m.edsoo.ru/ff0c3ada

13

Kunematuka BpamaTeabHOTo
NIBIOKEHMA. YTIIOBAs U JIMHEHHas
CKOpPOCTH BpAILICHUS.

14

[ToBTOpPEHME N3Yy4EHHOTO
Marepuana. Pemenne 3anau.

15

Konrtponbnas padora Ne 1.
«Kunemaruka»

16

IIpyHIUIT OTHOCUTEIIBHOCTH
lNanunes. MHepunanbHble CUCTEMBI
otcyeta. [lepBbiii 3akoH HproTOoHA

bubnmoreka
OK https://m.edsoo.ru/ff0c3be8

17

Macca tena. Cuna. [Ipuniun
cynepno3uiuu cuil. Bropoit 3akoH

bubmmoreka
OK https://m.edsoo.ru/ff0c3be8




HeroToHa 111 MaTepuanbHON TOUKU

18 | IloBTOpEHNE N3YUYEHHOTO
MaTepuaia. Pemenue 3anay.
19 Tpertuii 3akoH HeroToHa st Bbubanoreka
MaTepHaIbHBIX TOUCK. HOK https://m.edsoo.ru/ff0c3be8
20 | 3aKOH BCEMHUPHOIO TATOTCHMUSI. bubnuorexa
Cua TSKECTH. LOK https://m.edsoo.ru/ff0c3d00
21 | IlepBas kocMu4ecKasi CKOPOCTb.
Bec rena. I[leperpysku u brbmmorexa
- Lleperpy: OK https://m.edsoo.ru/ff0c3d00
HEBECOMOCTb.
22 | IloBTOpEHNE N3YYEHHOTO
MaTepuana. Pemenue 3anay.
23 | Hedopmanusa. Cuna ynpyrocTu. bubnmnoreka
3axoH I'yka. HOK https://m.edsoo.ru/ff0c3el8
24 | JIabopatopHas pabota No 2.
«M3MepeHne )KeCTKOCTH TPYKUHBD»
25 | Cuna tpenus. Koapduunent
TpeHus. Cuiia CONpOTUBICHUS MTPU bubnuotexa
NBIDKEHUHU TeJIAa B )KUIKOCTH WIIH LOK https://m.edsoo.ru/ff0c3£76
rase
26 | JlabopaTtopHnas pabota Ne 3
«3mepenue ko3ddunnenta
TPEHUS CKOJIBKEHUS»
27 | IloBTOpeHHE N3Yy4EHHOTO
Mmarepuana. Perenue 3amad.
28

KonTponbhast padorta Ne 2.




«JlnHaMUKa

29

HMirynsc MaTeprabHON TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
Hmnynbc cuiibl. 3aKOH COXpaHEHUs
uMmnyibca. PeakTuBHOE NBUKCHHE

bubnuoreka
ILOK https://m.edsoo.ru/ff0c43d6

30

[ToBTOpEHME N3y4EHHOTO
Marepuana. Pemenune 3anau.

31

Pabora 1 MOIIIHOCTE CHJIEL.

bubnuoreka
OK https://m.edsoo.ru/ff0c4502

32

Kunernueckas sneprus
MmarepuanbHoil Touku. Teopema 06
MU3MEHEHUU KHHETHYECKON YHEPTrUun

bubnuoreka
OK https://m.edsoo.ru/ff0c4502

33

Pabora cuibl TsKECTH U CUJTB
yIpyrocTu

34

IloTeHmanbHas YHEPTHUs.
IToreHnnanbpHas SHEPTUs yIPyro
ne(hOpMUPOBAHHON MPYKUHBI.
[ToreHnnanpHas SHEpPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnuoreka
OK https://m.edsoo.ru/ff0c461a

35

IToTeHumanbHbIEe U
HeMoTeHlIUaNbHble CHIIbl. CBA3b
paboTHI HETTOTEHITHATLHBIX CHII C
U3MEHEHHEM MEXaHNYECKOM
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHHUsI MEXaHUUYECKOH
SHEPTHUU

bubnuoreka
IIOK https://m.edsoo.ru/ff0c478c

36

JlaGopatopHas pabota Ne 4
«M3yueHne 3aK0Ha COXpaHEHUS




MEXaHUYECKON IHEPTUM»

37

Pabora cuiibl B 110JI€ TATOTEHUS.
[ToTeHnMaIbHAS SHEPTHS B OJIC
TATOTECHUS.

38

IToBTOpEHME U3YYEHHOIO
Matepuana. Pemenue 3anay.

39

Konrponbnas padora mo reme
«3aKOHBI COXPaHCHHSI B MEXaHHUKE)

bubnuorexa
OK https://m.edsoo.ru/ff0c4b74

40

[locTynarensHo€ U BpallareabHOE
JBHKCHHE a0COTIOTHO TBEPIOTO
Tena. MomeHT cwibl. I1limeuo cuiibl.

bubnmmoreka
LOK https://m.edsoo.ru/ff0c41a6

41

VYcioBus paBHOBecHs TBEPAOIO Tela

bubnuoreka
LOK https://m.edsoo.ru/ff0c41a6

42

Jlaboparopnas pabota Ne5
«M3yueHne paBHOBECHS TeJla IO/
JICHCTBUEM HECKOJIBKHX CHJI»

43

[ToBTOpPEHME N3YyUEHHOTO
Marepuana. Pemenne 3anau.

44

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.
JMuddysus. Macca monekyi.
KonuuecTBo BewecTsa.
[TocrosinHast ABoraapo

bubnuorexa
OK https://m.edsoo.ru/ff0c4dc2

45

IToBTOpEHME N3YUEHHOTO
Marepuana. Pemenue 3anau.

46

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.




Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

47 Uneansueiii raz B MKT. OcHoBHOE Bbubanoreka
ypaBaenue MKT HOK https://m.edsoo.ru/ff0c4fde
48 | IloBTOpEHNE N3YYEHHOTO
MaTepuaia. Pemenue 3anay.
49 | TenmoBoe paBHOBECHE.
Temnepatypa u €€ usmMepeHue.
IIxana remneparyp Llenbcus
e
pa cpel LOK https://m.edsoo.ru/ff0c511e
SHEPTUU JIBHKEHUSI MOJIEKYII.
51 | U3mepenne ckopocTeit MOJIEKYJT
ra3a. Pemenue 3anau.
52 | YpaBuenue MeHjeneena- bubnuortexa
Knaneiipona HOK https://m.edsoo.ru/ff0cS511e
53 | 3akon [anpToHa. ['a30BEIC 3aKOHBI
54 N3onpoueccel B uaeaIbHOM rase u bubnuoreka
uX rpaduueckoe npecTaBiIeHue HOK https://m.edsoo.ru/ff0c570e
55 | IloBTOpEHHE U3YYEHHOIO
Marepuana. Pemenne 3anau.
56 | KonrponpHas pabora Ne 4
«OcHoBHbI€ non0xkeHust MKT»
57 | BHyTpeHHss dHEprus

TEPMOIMHAMUYECKON CUCTEMBI U
CII0COOBI €€ N3MEHEHUS
BuyTpenHsst sneprus

bubmmoreka
OK https://m.edsoo.ru/ff0c5952




OJHOATOMHOI'O HACAJIBHOI'O Irada

>3 KonugecTtBo TermmoTs! 1 pabota bubamotexa
p ' OK https://m.edsoo.ru/ff0c5952
>9 Buae! renonepenaun bubamotexa
a pead LOK https://m.edsoo.ru/ff0c5¢36
60 VnenpHas TEIIIOEMKOCTD BEILIECTBA.
KonugecTBo TEIIoTs! pu bubmuoteka
Terionepenaye. AnnadaTHbBIN LOK https://m.edsoo.ru/ff0c5¢36
npoiiecc
61 | IlepBblii 3aKOH TEPMOJUHAMUKHU U bubnmnoreka
€ro MpUMEHEHHE K U30IpoLeccam HOK https://m.edsoo.ru/ff0cSefc
| e e
PHpOZIE. p OK https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
63 [Mpunun geiicteus u KI1J] bubnuorexa
Teru1oBoii MammusL. Llukn Kapro n HOK https://m.edsoo.ru/ff0c600a
ero KIIJI. Oxonornueckue BubamoTeka
MPOGIIEMBI TEMITO3HEPTeTHKHA ITOK https://m.edsoo.ru/ff0c6938
64 | [TapooOpazoBaHue U KOHIEHCAITHSI. bubnmnoreka
HcnapeHue u KuneHue HOK https://m.edsoo.ru/ff0c63b6
65 | AGcoroTHast 1 OTHOCUTEIbHAS
BJIAJKHOCTH BO311yXa. HachleHHbIi bubnuorexa
nap. Kp. ma6 padora Ne 6. OK https://m.edsoo.ru/ff0c64d8
«M3mepeHne BIaXKHOCTH BO3IyXa»
66 | SIBiEeHME MOBEPXHOCTHOIO

HaTAXCHUA. Karmmmpm .




67

JlaGopatopHnast pabora Ne 7
«M3mepeHne TOBEpXHOCTHOTO
HATSDKEHUS

68

Teépnoe teno. Kpucramimueckue u
amop¢Hble Tera. AHU30TPONUS
CBOWCTB KpUcTaLIOB. Kujakue
kpucrtawuibl. COBpeMEHHbIE
MaTepHuabl

bubnuorexa
LOK https://m.edsoo.ru/ff0c65f0

69

[1maBiieHME W KpHUCTAIIM3ALIMSL.
VenpHas TENI0Ta MJIaBICHUS.
Cyb6numanus. YpaBHeHue
TEIUIOBOTo OanaHca.

bubmnoreka
IOK https://m.edsoo.ru/ff0c6708

70

JlaGopaTtopnast pabota Ne 8.
«3mepenue yaenpHou
TETUIOEMKOCTH

71

IToBTOpEHME N3YYEHHOIO
Matepuania. Pemenue 3anau.

72

Konrtponbnas padora Ne 4
«OCHOBBI TEPMOJUHAMUKHU.
ArperaTHble COCTOSIHHSI BEILIECTBAY

bubmunoreka
OK https://m.edsoo.ru/ff0c6a50

73

Onexkrpu3anys Tel. DIeKTPUIeCKU
3apsa. J{Ba Buaa 3JIeKTpUUYECKUX
3apsA0B. 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsizia

bubnuoreka
IIOK https://m.edsoo.ru/ff0c6bcc

74

B3aumopeiicTBue 3apsa0B. 3aKOH
Kynona. ToueuHbIil 2JIEeKTpUYECKUI

3apsn

bubmmoreka
OK https://m.edsoo.ru/ff0c6ced

75

IToBTOpEHNE N3YUEHHOTO




Marepuana. Pemenune 3anau.

76

DIIEKTPUUYECKOE TTOJIE.

77

Hanpssk€HHOCTB IEKTPUYECKOrO
nosis. [IpuHnun cyneprno3unuun
ANEKTPUUYECKUX Tonel. JInnun
HANPSKEHHOCTH

bubnuoreka
LOK https://m.edsoo.ru/ff0c6df2

78

IToBTOpEHME U3YUEHHOIO
Matepuana. Pemenue 3anay.

79

PaboTa cui 351eKTpoCcTaTu4ecKoro
nosist. [loreHnmanpHas sHeprus
TeJa B 3JIEKTPOCTaTUUYECKOM I10J1e

bubnmmoreka
LOK https://m.edsoo.ru/ff0c6f00

80

ITorenuuain. PazHocTh HOTEHIIMAIOB

bubmnoreka
IHOK https://m.edsoo.ru/ff0c6100

81

CBs13b MCIKAY HAIIPSA)KCHHOCTBIO
SJICKTPOCTATUYICCKOI'O ITOJIA U
Pa3HOCTBIO ITIOTCHIIMAJIIOB.
3KBI/IHOTGHHI/I3J'II>HI>IC ITOBEPXHOCTH.

82

IToBTOpEHNE N3YYEHHOTO
Marepuana. Pemenue 3anau.

83

IIpoBOTHUKY, TUDIIEKTPUKH U
MOJIyIIPOBOIHUKH. [IpoBOgHUKY 1
JUIJIEKTPUKH B
JJIEKTPOCTATUYECKOM ITOJIE.
JwusnexTpudeckasl IPOHUIIAEMOCTb.
DneKTpocTaTHYeCcKast 3allnTa.

bubnmoreka
IHOK https://m.edsoo.ru/ff0c6bcc

bubnuoreka
IIOK https://m.edsoo.ru/ff0c7018

84

OnexTpoéMmkoctb. KoHnencarop.
DIEKTPOEMKOCTD IIOCKOTO
KOHJIeHCcaTopa.

bubnuoreka
IIOK https://m.edsoo.ru/ff0c7126




85

OHeprus 3apsyKEHHOTO
KoHaeHcaTopa. [Ipunuun neicTBus
Y IPUMEHEHUE KOHIEHCATOPOB.
3a3eMiieHHe IEKTPOIPHUOOPOB

bubnuoreka
LOK https://m.edsoo.ru/ff0c72¢0

86

[ToBTOpEHME U3YYEHHOTO MaTepual.

Pemenue 3amau.

87

Konrponsnas padora Ne 6
«OCHOBBI DIICKTPOCTATUKI

88

DNEKTPUUECKUN TOK, YCIOBUS €r0
cyuiectsoBanus. [10CTOAHHBIN TOK.
Cwnna Toka.

&9

Hanpsokenne. ConpoTuBieHue.
3akoH OMa JJi y4acTKa LEMH.
DIIEKTPUYECKOE COTIPOTUBIICHUE.
DJIEKTPUUYECKUE TIETIH.
ITocaemoBareapHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOJTHUKOB.

bubmnoreka
IHOK https://m.edsoo.ru/ff0c74f0

90

JlaGopatopHas pa6ora Ne 9
«M3yueHne mocne10BaTeIbHOTO |
napajieIbHOTO COeMHEHNUS
MIPOBOTHUKOB)

91

Pabora 1 MOIIHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bubmuorexa
HOK https://m.edsoo.ru/ff0c7838

92

3axoH Oma 11 OJIHOU
(3aMKHYTO) 2JIEKTPUUYECKOH IIETIH.
KopoTkoe 3ambikaHue.

bubnuorexa
OK https://m.edsoo.ru/ff0c7ae0




93

JlaGopatopHnas pabora Ne 10
«3mepenue DJ1C ucTouHMKa TOKa
U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

94

DNEKTPOHHAs IPOBOJUMOCTD
TBEP/IBIX METAJIJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

95

DNEKTPUUECKUI TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

96

[ToympoBOIHUKH, KX COOCTBEHHAs
Y IIPUMECHAs IIPOBOJAUMOCTb.

bubnuorexa
LOK https://m.edsoo.ru/ff0c84ae

97

CaoilicTBa p—n-nepexoza.
[TosrynnpoBOIHUKOBBIE TPUOOPHI

bubmnnoreka
IIOK https://m.edsoo.ru/ff0c84ae

98

DNEKTPUUECKUH TOK B BaKyyMe.
DEeKTPOHHO-Iy4eBas TpyOka

99

DNEeKTpUUECKUI TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS] JTUCCOLHALINS.
DneKTpoaun3

bubnuoreka
IIOK https://m.edsoo.ru/ff0c82ba

100

JlaGopatopHas pabota Ne 11
«M3mepenne 31eMeHTapHOro
3apsaa»

101

DNeKTpUYECKUH TOK B Ta3ax.
CaMOCTOSTEIIbHBIN 1
HECAMOCTOSTENBHBIN pa3psl.
Moanus. [1na3zma

bubnuorexa
IOK https://m.edsoo.ru/ff0c84ae

102

Pesepubrit ypok. "[loBTopeHue n

bubmmoreka




0000111eHNEe MaTeprana»

OK https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

11




11 KJIACC

Ne
n/a

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

ITocTosIHHBIE MAarHUTHI U UX
B3aUMOJCHCTBHE. MarHuTHOE MoJIe.
BekTop MarHUTHOM MHIYKIUU.
JIvHUY MarHUTHOW MHAYKIUU

bubnuoreka
OK https://m.edsoo.ru/ff0c9778

MarnuTHoe 1noje NpoBOJHUKA C
TokoM. OnBIT DpcTena.
B3aumopeiicTBuE TPOBOIHUKOB C
TOKOM. J[efiCTBHE MarHUTHOIO MOJIA
Ha IPOBOJHUK ¢ TOKOM. Cuiia
AmMriepa. DneKTporu3MepUTEIbHbIE
puOOpPbI. DIEKTPOMArHUTHI,
AIIEKTPO/IBUTATENb.

bubnmmoreka
LOK https://m.edsoo.ru/ff0c98fe

JleficTBME MarHMuTHOTO MOJIS Ha
JBIKYILYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenua. Pabora
cuibl JlopeHna. Y ckopurenu
JJIEMEHTAPHBIX YaCTHII

bubnmmoreka
OK https://m.edsoo.ru/ff0c9df4

MarsuTHbIE CBOMCTBA BelIeCTBA.
ITocTosTHHBIC MAarHUTEI.
JlaGopatopHas pabota Ne 1
«Hccnenosanue neicTBUA
MarHUTHOTO TOJIsl Ha MTPOBOJIHUK C
TOKOM)

bubnuorexa
OK https://m.edsoo.ru/ff0c9acO

HOBTOp CHUC U3YUYCHHOI'O




Marepuaiia. Pemenue 3agau

DJIeKTPOMarHuTHasE MHYKITHS.
IToTok BekTOpa MarHUTHOM
unaykuu. J/C unaykuun

Hamnpagnenue nHIyKIIMOHHOTO
toka. [IpaBuino Jlenua. 3akon
AJNIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlabopaTopHnas pabota Ne 2
«HccnenoBanue siBICHUS
3HeKTp0MaFHHTHOﬁ WHAYKIOHUNW»

bubnmmoreka
OK https://m.edsoo.ru/ff0cal S0

IToBTOpEHME N3YYEHHOIO
Matepuana. Pemenue 3anay

10

BuxpeBoe asekTpudeckoe mose.
OJ1C uHAYKIMY B ABUKYIIUXCS

IMPpOBOIHHKAX. I/IHHYKL[I/IOHHEUI IIC4Yb

11

IToBTOpEHNE N3YUEHHOTO
Marepuana. Pemenue 3anau

12

NHunykTuBHOCTG. SIBIIEHUE
camounaykiuu. J/1C
CaMOMHAYKIUU. DHEPIust
MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnuoreka
IIOK https://m.edsoo.ru/ff0ca600

13

IToBTOpEHNE N3YUEHHOTO
Marepuana. Pemenue 3anau.

bubnmmoreka
OK https://m.edsoo.ru/ff0cab82

14

Tect o Teme: «MarHuTHOE I10JIE.

SJ'IeKTpOMaFHI/ITHaSI HUHAYKIOUA

bubnuoreka
IIOK https://m.edsoo.ru/ff0cad58




15

CB0OOOIHBIE MEXAHUYECKUE
KoJIeOaHusl.

16

["apmonnueckue KonebaHusl.
YpaBHEHME rapMOHUYECKUX
koneOanuii. [IpeBpaienue sHeprun

bubnuorexa
LIOK https://m.edsoo.ru/ff0catf06

17

[ToBTOpEHME N3yUYEHHOTO
Marepuaia. Pemenne 3anau

18

JlaGopaTtopnas pabora Ne 3
«HccnenoBanue 3aBUCUMOCTH
neproJia MajblX KOJIeOaHu! Tpy3a
HAa HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

19

3aryxaroliye 1 BEIHYXICHHbBIC
koJiebanus. Pesonanc

bubmnnoreka
IHOK https://m.edsoo.ru/ff0cbb86

20

IToBTOpEHME N3YYEHHOIO
Matepuana. Pemenue 3anau.

21

KonTponbnas padota Ne 1
«DNeKTpOMarHuTHasI MHAYKIIUS.
Mexanndeckne KOJIEOaHN. »

22

KonebarenbHbIil KOHTYD.
CBOOOIHBIE PEKTPOMArHUTHBIE
KoJiIeOaHHS B UJICATbHOM
KoJ1e0aTeIbHOM KOHTYDE.

bubnuoreka
ILIOK https://m.edsoo.ru/ff0cb820

23

AHaJ'IOFI/ISI MC)KI[y MCXaHNYCCKUMHU
U DJIEKTPOMATrHUTHBIMU
KOJIEOAHUAMHU

bubnmmoreka
IOK https://m.edsoo.ru/ff0cb820

24

["apMoHMYECKHE DIEKTPOMATrHUTHBIC
konebanusi. @opmyna TomcoHa.

bubmmoreka
LOK https://m.edsoo.ru/ff0cb9c4




3aKOH COXpaHEHMsI SHEPTUU B
U/IealIbHOM KOJIe0aTeIbHOM
KOHTYpE

25

IToBTOpEHME U3YYEHHOIO
Matepuana. Pemenue 3anay

26

IlepemeHHBIN TOK.
CunycouanbHbII epeMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUITUTYJHOE U AEUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HAIIPSDKEHUS

bubnuoreka
IHOK https://m.edsoo.ru/ff0cbd34

27

KonneHcarop 1 kaTymka
UHJYKTUBHOCTH B LIEIIH
IEPEMEHHOT'0 TOKA.

28

Pe3onaHC B 2JIEKTPUYECKON LIECTIH.

29

IToBTOpEHME N3YYEHHOIO
Matepuana. Pemenue 3anau.

30

I'eneparop nepeMeHHOro TOKa
Tpancdopmarop.

bubmunorexa
OK https://m.edsoo.ru/ff0cc324

31

ITponsBoacTBo, nepenava u
noTpedIeHUE IEKTPUUECKOI
sHepruu. JInnum snexkrponepenay

32

DKOJIOTUYECKUE PUCKH TIPU
IPOM3BOJICTBE AJIEKTPOIHEPTHH.
Kynsrypa ncnosnbp3oBaHust
AIIEKTPOIHEPTUU B ITOBCETHEBHON
KU3HH

33

IToBTOpEHNE N3YUEHHOTO
Marepuana




34

Mexanuueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHUS U
JuuHa BoHbL. [lonepeunslie n
MMPOAOJBbHBIC BOJIHBI

bubnuoreka
OK https://m.edsoo.ru/ff0cca54

35

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

bubnuorexa
LOK https://m.edsoo.ru/ff0cccOc

36

HNuTtepdepentus, nudpakiuus u
MOJIIPU3AIUST MEXaHUISCKUX BOJIH.

37

DNEeKTpOMarHUTHbIEC BOJIHBI, UX
CBOMCTBA U CKOPOCTh. [lIkana
AIIEKTPOMArHUTHBIX BOJIH

bubmnnoreka
IOK https://m.edsoo.ru/ff0ccfe0

38

SKCHepI/IMeHTaHBHOe 06Hapy>I(CHI/Ie
SJICKTPOMArdMTHBIX BOJIH.
IInoTHOCTH TTOTOKA
SJICKTPOMAaruHuTHOI'O U3JTYUCHUA

39

[IpuHIMIIBI paIHOCBA3U U
TeJICBUICHUSL.

40

PasButue cpencrs cBs3u.
Pagunonokamust.

41

Pa3BuTHe B3IIA0B Ha IPUPOLY
cBera. CKOpOCTH CBETA.
IIpssMonuHENHOE pacIpoCTpaHEHUE
CBETa B OJITHOPOJHOM Cpejie.
ToudeuyHbIil HICTOYHUK CcBeTa. Jlyd
CBeTa

bubnuoreka
ILIOK https://m.edsoo.ru/ff0cd350

42

OTtpaxeHnue cBeTa. 3aKOHbI
orpaxkeHus ceera. [locrpoenune

bubnuorexa
OK https://m.edsoo.ru/ff0cd4e0




n300paKeHU B TNIOCKOM 3€pKaJie

43 | Ilpenomnenue ceera. [lonHoe
BHYTPEHHEE OTpa)KCHHUE. bubnuoreka
[IpenenbHBIN YOI MOJIHOTO HOK https://m.edsoo.ru/ff0cd 76
BHYTPEHHEI0 OTPaXKEHUs
| e
P LOK https://m.edsoo.ru/ff0cd67a
IPEJIOMIIEHUS CTEKIIa»
45 | Jlunzsl. [HocTpoenne nzo0paskeHui
B sinH3e. OnTuyeckue npudopsl U bubnuoreka
YCTPOMCTBA U yCIOBUS UX HOK https://m.edsoo.ru/ff0cddle
6€3011aCHOTr0 MPUMEHEHUS
46 | ®opmyna TOHKOM JIMH3BI. bubnmnoreka
VBenauueHue JUH3bI IOK https://m.edsoo.ru/ff0cddle
47 | JlabopatopHas pabora Ne 5
«HccnenoBanue CBONCTB
M300paXEHUH B JIMH3AX»
48 | Jucnepcus ceera. ClI0KHBIN COCTaB
Oenoro cBera. L[Ber.
49 | Unrepdepenuus cera
50 JIndpaxius ceeta bubnuoteka
paKtl ' OK https://m.edsoo.ru/ff0ced22
51 | Jlaboparopnas pabora Ne 6
«Habmronenne aucnepcun cBeTa
52 | dudpakiaroHHas pemeTka.
53

IToBTOpEHNE N3YUEHHOTO




Marepuaiia. Pemenue 3agau

54

JlabopaTtopHnas pabota Ne 7
«3mepenue IIMHbI CBETOBOM
BOJIHBID»

55

HOHGpG‘IHOCTB CBCTOBBIX BOJIH.
HOHHpI/ISaHI/IH CBE€Ta

bubnuorexa
LIOK https://m.edsoo.ru/ff0cf02¢

56

IToBTOpEHME U3YYEHHOIO
Matepuana. Pemenue 3anay

57

KonTponbnas pabota Ne 2
«CBeTOBbIE BOJIHBI»

58

I'paHu1bl TPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
ITocTynarsl cnenuaabHON TEOpUU
OTHOCHUTEJIBHOCTH

bubmnnoreka
IHOK https://m.edsoo.ru/ff0cf862

59

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE
BPEMCHH U COKPAIICHUE JITHHBI

bubnmmoreka
LOK https://m.edsoo.ru/ff0cfa42

60

DHeprus U UMIYIbC
pENATUBUCTCKOM yacTuLbl. CBA3b
Macchbl C SHEpPTUel U UMITYJIbCOM.
OHeprus NoKost

bubnuoreka
IIOK https://m.edsoo.ru/ff0cfc68

61

00600menne TeMsl «OCHOBBI
CHEIMAlbHOM Teopuu
OTHOCHUTEILHOCTIY. Pemmenne 3amaq

62

Bunb! nuznydennii. crounukn
U3JIy4CHU.

63

CrnexTtpbl. Bunpl criekTpos.




CrnexTpanbHblil aHAJIN3.

64 | JlaboparopHas padota Ne 8
«Habmoerre CrtonrHoro u
JUHENYaTOro CIIEKTPOBY
65 | OTKpBITHE U HCCIIEIOBAaHUE
dotoaddekra. OnbiTer A. I’ bubamotexa
' o HOK https://m.edsoo.ru/ff0cffc4
CroneroBa
5 | Sty S
. ) IHOK https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» ¢porodaddekra
67 | ®oronsl. opmyna I[lnanka.
DHeprusi 1 UMITYIIbC (POTOHA.
TexHuYeckue ycTponucTBa u bubnmoteka
NPaKTUYECKOE IPUMEHEHHE: HOK https://m.edsoo.ru/ff0cfel6
dboTo31eMEHT, HOTOIATUHK,
COJTHEYHast OaTapesi, CBETO IO/
68 | JlaBmenue cBera. OnwiTse I1. H.
JlebeneBa. XuMudeckoe JeicTBHE bubsmotexa
' IIOK https://m.edsoo.ru/ff0d04a6
cBeTa
69 | [ToBTOpEHNE U3yYEHHOTO bubnmnoreka
MaTepuana. Pemenue 3anau HOK https://m.edsoo.ru/ff0d0302
70 | Monens atroma ToMmcona. OnbITHI
Pesepdopna no paccesuuro o- bubnmnoreka
yactull. [Inanerapnast Mmoaens HOK https://m.edsoo.ru/ff0d091a
aToma
7 IToctrynatel bopa bubmmorexa
4 P LOK https://m.edsoo.ru/ff0dOafa
72

Wznmyuenue u norsouieHue GOTOHOB

bubmmoreka




MIPU MIEPEXO0/I€ aTOMa C OJIHOTO
YPOBHS SHEPTUU Ha Apyroi. Jlazepsl

LOK https://m.edsoo.ru/ff0dOafa

73

BonHoBrle cBoicTBa yacTuil. BoaHBI
ne bpoiura. KopnyckynspHo-
BOJIHOBOM ayaynn3M. CHIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

bubnuorexa
LOK https://m.edsoo.ru/ff0d0Oca8

74

OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTel Pesepdopa mo
OIPEEIICHUIO COCTaBa
PaOaKTUBHOTO U3ITYYCHHUS

bubnuoreka
OK https://m.edsoo.ru/ff0d0fd2

75

CgoiicTBa anb(da-, 6era-, ramma-
u3ydeHus. Biusiaue
paI[I/IoaKTI/IBHOCTI/I Ha JKXUBBIC
OpraHu3MbI

76

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronel. Mogens ctpoeHus
aTOMHOTO si/ipa

bubnmmoreka
IHOK https://m.edsoo.ru/ff0d1162

71

3aKoH paJMOAKTUBHOIO pacaja.
[Tepuon nonmypacnana. Anbda-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ["amma-
U3IIy4CHHE

bubnuoreka
IIOK https://m.edsoo.ru/ff0d1162

78

IToBTOpEHNE N3YUEHHOTO
Marepuana. Pemenue 3anau

79

OHeprus CBA3U HYKJIOHOB B SIIpE.
SnepHble peaknuu.

bubnunoreka
IIOK https://m.edsoo.ru/ff0d1356

80

Henenue sanep ypana. Llennsie
AJIEpHBIE PEAKIINH.




81 | SAnepusriii peaxtop. [Ipobnemsl,
MEPCIEKTUBBI, IKOJIOTHUYCCKHE
aCIIEKTHI SIEPHON SHEPTETUKHU
82 | I[loBTOpEHNE U3YyYEHHOTO
Martepuana. Pemenue 3amau
83 | KonTpoasHas padora Ne 3
«KBanToBas u sepHas pusukar»
84 Mertoabl HaOMIOAEHNUSA U
pPErUCTpalUK SJIEMEHTAPHBIX
YaCTHII.
85 DJIeMEHTapHBIE YaCTUIIBI Brbmiorexa
’ OK https://m.edsoo.ru/ff0d0e38
86 | OTKphITHE IO3UTPOHA.
AHTHYaCTHIIA.
87 | Jlentonsl. Anponsl. KBapku.
88 | dynnameHTaabHbBIE
B3aumojaeiicTBusd. EqMHCTBO Bubmiorexa
. ’ IHOK https://m.edsoo.ru/ff0d0e38
(GU3UYECKON KapTUHBI MUPA.
89 | Bug 3B&3gHoro Heba. Co3Be3aus,
SIpKHE 3BE3/1bI, TUIAHETHI, UX
BuauMoce ABkeHue. ColHeUHas
crucrema
90 | Comnare. ComHeyHass aKTHBHOCTb.
HcTtounuk 3neprun ConHua u 3BE371
91 | 3BE31bI, UX OCHOBHEIC

XapaKTepUCTUKH. 3BE3/IbI INIABHOM
MocJe10BaTeIbHOCTH. BHyTpeHHee
ctpoenue 38€3/1. COBpeMEHHbBIC




MPEACTABIICHUS O TPOUCXOKIACHUH U
spomronru CoJIHIA U 3BE3]

92

Maineunsiii [Tyt — Haia
I'anakTuka. IlonoxeHue u
nemwxenne Comnna B ['amaktuke

93

[Manaktuku. Y€pHbIE OBIPHI B siApax
raJaKTUK

94

Bcenennas. Pa3beranue rajgakTuK.
Teopus bosboro B3peIBa.
PenukToBOE M3i1yueHUe.
MeraranakTuka

95

Kontposbnas pabora «1€MeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

96

Hepemiennsie mpo6ieMsl
aCTPOHOMUU

97

O6o6maromuit ypok. Poib ¢pusuku
¥ aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOH cdepax NesaTeTbHOCTH
yeJIOBEeKa

98

O6o6maromuii ypok. Pons u Mmecto
(GU3HMKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

99

O6o6maromuii ypok. Ponb
buznyeckoit Teopun B
(bopMHpOBaHUU MPEACTABICHUH O
buznyecKkoil kapTuHe MUpa




100

Ob6o6maromuit ypok. Mecto
(U3UIeCKOil KapTHHBI MUPA B
00111eM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

101

PesepBHBIi ypok. MaruutHoe 1ouie.
DNEKTPOMAarHuTHAas HHIYKIHS
OnTuka. OCHOBBI crienUaIbHON
TE€OPUU OTHOCUTEIBLHOCTH

102

Pesepnbiii ypok. KBanToBas ¢pusuka.

DneMEeHTBl aCTPOHOMUU U
acTpopu3uku

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

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




MPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

10.1

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI OCBOCHHS MPOTPaAMM OCHOBHOI'0 00Pa30BaHUsI CPeTHEro 001ero 06pa3oBaHus

JleMOHCTpHpOBATh Ha MPUMEPaxX poJib U MECTO (PU3UKU B COBPEMEHHBIX HAYYHBIX KapTHHAX MHUPA, B PAa3BUTUU COBPEMEHHOM
TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOU EATEIBbHOCTH JIFOACH.

10.2

Y4uuTHIBaTh FPaHULbl IPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOJENEH: MaTepraibHas TOUKa, MHEpLUaJIbHas cucTeMa OTCUETa,
abCoNIOTHO TBEPAOE TENO, HJCATbHBIA TIa3; MOJENU MOJJACpPKAHUS TIa30B, JXKUAKOCTEH M TBEPABIX Tel, TOUYCUHBIH
MEXaHUYECKUH 3apsIHBIN 2JIEMEHT — IPU Harpy3Ke GU3NIECKUX 3a1a4

10.3

PacnoznaBath Qusnueckue siBneHus (MPOLECCHl) U OOBIACHITH UX HAa OCHOBE MOJEKYIISIPHO-KUHETUYECKON TEOpUH BELIECTB
BEIIECTBA MU AJIEKTPOJMHAMHUKHU: T'YCTOE€ M PAaBHOYCKOPEHHOE MNPSIMOJMHEHHOE ABH)KEHUE, NAJCHUE TEJ, ABHXKEHHUE IO
OKPYKEHUI0, HHEepLIUs, B3auMoeiicTBue Ten; aAuddy3us, OpoyHOBCKOE IBIIKEHUE, ABHMIKEHUE KUAKOCTEH M TBEPABIX Tell,
n3MeHeHne o0bEéMa TeJ MPHU HarpeBaHWM (OXJIAXICHWU), TEIJIOBOE HAMpsHKEHUE, UCIapeHue, KOHJICHCAIlus, IJIaBJICHHE,
KPUCTAJUIM3aLMs, KUIIEHUE, BIIAJKHOCTh BO3/yXa, MOBBIIICHUE IABJIEHUS ra3a IPU €ro HArpeBaHUM B 3aKPBITOM COCYAE,
CBSI3b MEXKY MapaMeTpaMu COCTOSIHUS ra3a B M30Ipoleccax; AJIEKTpU3alus TeJ, B3aUMOAEHCTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUUYECKOE JABMXKEHHE, MCIONb3ys (DU3MYECKHe H3MEpEeHUs: KOOpAMHATa, MyThb, MEpeMelleHHe, CKOPOCTh,
YCKOpEHHUE Macchl Tella, CHila, UMIYJbC Tella, KMHETHYeCKas SHEeprus, NOTEHLUalbHas SHEprus, MexaHudeckas padora,
MeXaHU4ecKasi MOIIHOCTb; MIPU OMMCAaHUM MPAaBUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICH BKIIOYAIOT BEIUYMHY, UX 3HAYEHHUE U
pe3ynbTaT, HaXx0XJIeHue GOPMYJIbl, CBA3BIBAIOLINE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHU BEIMUYMHAMHU.

10.5

Onucarh M3y4eHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIONB3Ys (PU3MUECKHE BEJIMYMHBI: JIaBJIICHHUE rasa,
TEMIIEpATypy, CPEIHIOK KMHETHMUYECKYIO DHEPTUI0 XAaOTHYECKOro ABMXKEHHMS MOJIEKYJ, CPEIHEKBAIPAaTHUYECKYI0 CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHIOI JHEpPruio, paboTy rasa, Ko3(pQPUIUEHT MOJIE3HOro AEUCTBHUS TENJIOBOTO
JIBUTATENs; NpPU ONMMCAHUU TPABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICI BKIIOYAIOT B ceOsl BENUYMHY, UX 3HAUCHHE U
CJIe/ICTBHE, HAX0XKJIeHHE (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BEIUUYHHY C APYTHUMH BEIMYUHAMH.




Kon
NPoOBEPSIEMOro
pe3yJjbTara

10.6

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI OCBOCHHS MPOTPaMM OCHOBHOI'0 00Pa30BaHUsl CPeIHEro 001ero 00pa3oBaHus

OnuceiBaTh M3y4eHHBIC JEKTPUUYECKUE CBOWCTBA BEIIECTB U JJIEKTPUYCCKHE SIBICHUS (IIPOILIECCHI), UCIIONB3Ys (PU3NICCKUE
GbopMBbI: MOIIHOCTH 3apsifa, JJIEKTPUUYECKOE TMOoJje, HaNpsHXKEHHOCTh TMOJS, MOTEHLHMAl, Pa3HOCTh IOTEHIMANIOB; IPHU
MPAaBWJIBHOM ONHCAaHWHM (U3MYECKUN CMBICT BKIIOYACT BEIWYMHY, WX 3HAUYCHHWE M 3HAYCHHE, CIeayrolias (opMya,
CBS3BIBAIONIAS JAHHYIO (DU3MUECKYIO BEJIHUMHY C JPYTUMU BETMYUHAMU

10.7

AHATM3UPOBATh (PM3MUYECKUE TPOILECCHl W SIBJICHHS C TOMOINBID (M3MUYECKUX 3aKOHOB W IMPHUHIIUIIOB: 3aKOHA BCEMHPHOTO
tarotenus, I, II u Il 3akonoB HproToHa, 3aKk0oHa cOXpaHEeHHS (HU3UIECKON YHEPTUH, 3aKOHA COXPAHEHUS UMITYJIbCa, IIPUHIIUIIA
CYNEpIIO3UIUN CHJIbl, TPHUHIIMIA PABHOMPABHUS HWHEPIHAIBHBIX CHCTEM OTCUYETa; MOJICKYJISPHO-KUHETHYECKUN 3aps
BEIIIECTBA, Ta30BbIe 3aKOHBI, CBSA3b CpEeIHEH KUHETUYECKOW HHEPrHH TEIUIOBOTO JIBIXKEHHUS MOJIEKYNT C aOCONIOTHON
TEeMIIepaTypoH, MEePBbIi 3aKOH TEPMOJAMHAMUKH; 3aKOH COXpaHEHHUS 3apsia, 3akoH KynoHa; mpu 3ToM pazinyaioT CIIOBECHYIO
(bOpMyITHUPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BHIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IIPUHIMIIBL JIEHUCTBUS MallluH, HpI/I60pOB U TCXHHYCCKHX YCTpOﬁCTB; ONpCACIINTh YCIOBHUA HUX
0€30I1aCHOTO MCITOJIE30BaHUS B IMOBCCAHEBHOM JXU3HU

10.9

Bbl mpoBoauTe 3KCHEPUMEHTHI 10 MCCIEIOBAHUIO (PU3MUECKUX BO3JEHCTBUI M MPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U
BHEIIHUX M3MEPEHHIA; TIPU 3TOM cHOPMYIHPOBATH MpodiieMy (3agady) u chopMyIupoBaTh MaTeMaTHUECKUI IKCIIEPUMEHT,
coOpaTh YCTAaHOBKY IIpeJIaraeMoro 000py10BaHusi, IPOBECTH OIBIT U CHOPMYJINPOBATH BHIBOIbI

10.10

OCYHIGCTBJ'IHTI) MMPAMBIC U JOIMOJIHUTCIIbHBIC U3ACTIUA (1)I/ISI/I‘~IGCKOFO pasMepa; Ha 3TOM CTCHAC UCIIOJIB3YCTCA METOA U3MEPCHUA
1 UCTIO0JIb30BAHUEC CJIOKHBIX MCTONOB N3MCPCHU A HOFpeH_IHOCTeI\/'I H3MepeHPII>i.

10.11

Hccnenyercs B 3aBUCHUMOCTH MEXIy (PU3NYECKUMH BEIMYMHAMU C HCIIOJIB30BAHMEM TMPSMBIX H3MEpPEHUH; MpH 3TOM
KOHCTPYUPOBATh HACTPOHKY, (DUKCHPOBATH MOTYUECHHBIE PE3YIHTATHl B 3aBUCUMOCTH OT (DU3UYECKUX BEIIMYUH B BUJIE TAOIHIL
U rpaduKOB, IeTaTh BBIBOBI IO pe3yabTaTaM UCCIEIOBaHUS.

10.12

Cobmronate mpaBmiIa 0E30MACHOTO TpyJa IMPH IMPOBEIACHUW HCCIENOBAHWKA B PaMKax Y4eOHOTO JKCIIEPHMEHTa, y4eOHO-
HCCIIEIOBATENIbCKOM W TPOEKTHOW JEATeTbHOCTH C HCIONB30BAaHUEM U3MEPHUTENbHBIX MPHOOPOB U J1abOpPaTOpPHOTO
000pyTI0BaHUs.

10.13

Pemiate pacuétHble 3a7auu C SIBHO 33JJaHHOM (U3MUECKON MOJIENbIO, UCIIOb3Ys (PU3HUECKUE 3aKOHBI M MPUHIIMIIBL, HA OCHOBE
aHaJIM3a ycJOBMM 3a7aun BbIOepUTE (PU3MUECKYIO MOJEINb, BHIOPAHHYIO (PU3MUECKYIO BEIMYMHY U (POpPMYITy, HEOOXOAUMYIO
JUISL €€ pelleHHsI, TPOBECTH PACUETHI U OLIEHUTh PEATbHOCTb MOJYYEHHOTO 3HaUCHHsI (PU3HYECKON BEIMUMHBI

10.14

Pemate Ka4CCTBCHHYIO 3ala4y: BBICTPOUTD JIOTHYCCKYIO HCIIPOTUBOPCUUBYIO LICIIOYKY paccyxc,ueHI/Iﬁ C OHOpOﬁ Ha U3y4acCMbIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I'-IGCKI/IG SIBJIICHUA.




Kon

nposepsieMoro IlpoBepsieMble IpeAMeTHbIE Pe3yJIbTATHI OCBOEHHS IPOIPAMM OCHOBHOI'0 00pa30BaHusl cpeiHero oo1ero 00pa3oBaHusi
pe3yjabTara
Hcnonb3oBaTh mpu pemieHUH 3a7ad COBPEMEHHBIE TEXHOJIOTMH HCCICIOBAHUS, CTPYKTYpUPOBaHUS, OOBSCHEHUS U
10.15 npescTaBiIeHNs Y4eOHOM U HaydHO-TOMYIAPHONW HH(OpMALMK, TOTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB; TIATENIbHBIN aHAIN3
NOJIy4eHHOH nH(pOpMaIuu
[TpuBecTu BKJIa[ POCCUNUCKHUX U 3apyOCKHBIX yUEHBIX-(DM3HKOB B Pa3BUTHE HAyKH, OOBSICHEHHUE IMPOILIECCOB OKPYKAIOLIETO
10.16 MHPa, B pa3BUTHE TEXHUKU U TEXHOJOTHM.
Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEAHEBHOM XHU3HH Ui oOecrieuyeHHst Oe30MacHOCTH MpU paboTe ¢
10.17 npuOopaMy U TEXHUYECKUMH YCTPOMCTBAMU, AJIS COXPAHEHHUS 3[I0POBBS M COOIIOICHUSI HOPM SKOJIOTHYECKOro MOBEICHUS B
OKpY>Kalollel cperie.
PaGoTtath B rpymme C BBIIIOJIHEHHEM pPAa3JIHMYHBIX COLHAIBHBIX pPOJEH, MIaHUPOBAaTh pPAa0OTy TPYIIbI, PalHOHAIBHO
10.18 COKpamiath 003aHHOCTH ¥ TJIAHUPOBATH JICSITCIIBHOCTh B HECTAHIAPTHBIX YCIOBUAX, aJICKBATHO OLICHUBATH BKJIA]l KAXKIOTO
YYaCTHHKA 'PYNIBI B pEHICHUE PACCMATPUBAEMBIX TPOOIIEM.
11 KJIACC
Kon
nposepsieMmoro IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI OCBOEHHS MPOrPAMM OCHOBHOT'0 00pa30BaHusl CpeiHero 0o1ero 00pa3oBaHusi
pe3yJbTara

11.1

JleMOHCTpUpOBaTh Ha MpUMEpax pojib U MECTO (PM3HUKH B COBPEMEHHBIX HAyYHBIX KapTHMHAX MHUpA, B Pa3BUTHH COBPEMEHHOMN
TEXHUKU U TEXHOJIOTUH, B TPAKTUYECKOHN EATEIILHOCTH JIFOJIeH, IEJIOCTHOCTH M €MHCTBE (PU3MUECKUX KAPTUH MHpA.

11.2

Y4uThIBaTh TPaHUIBl MPUMEHEHUS] M3YYEHHBIX (U3NYECKUX MOJeNel: TOUeUHbIN 3apsj 3apsja, sjaepHas Mojielb aToMa,
HYKJIOHHAsl MOJIeJTb aTOMHOTO s1JIpa MPH BHINOJIHEHUH (PU3NYECKHX 3a/1a4.




Kon
MPOBEPAEMOro
pe3yJbTara

11.3

IIpoBepsiemble nMpeaMeTHBIE Pe3YJIbTATHI OCBOEHHS IPOTPAaMM OCHOBHOT0 00Pa30BaHuUsI CPeIHEro 001ero oopa3oBanus

Pacrio3naBate Qu3ndeckue sBiIeHUs (MPOIECCh) U OOBSACHATh UX HAa OCHOBE COJHEYHOH SJICKTPOAMHAMHUKH W KBaHTOBOU
GU3MKK: 3JIEKTpUYECKas MPOBOAUMOCTh, TEIIOBOE, CBETOBOEC, XMMHUYECKOE, MArHUTHOE JCHCTBHE TOKAa, B3aMMOJCHCTBHUE
MAarHuToOB, 3JJICKTPOMAruuTHAasA WHAYKIHA, IIefICTBHC MAarHUTHBIX IIOJEl Ha INPOBOJHUKH C TOKOM H HBHX(YMHﬁCH 3apsan,
JIIEKTPOMATrHUTHBIC KOJEOAHUS WM BOJHBI, MPSMOJMHEWHOE M3Iy4YEeHHE CBETa, OTPAXKEHHE, MPEIOMIICHHE, HMHTephepeHIus,
TUGpaKkus W TMOJIApU3alUs CBETa, AWCIEepcusi cBera, (oTodnekTpuueckuil 3Pdext (Porodddexr), cBeToBOE HaBICHHE,
OTHOIIICHHSI JIMHEHYATOr0 OTHOIICHUS K aTOMY BennmkoOpuTaHum, MOHAPXHUS U HCKYCCTBEHHAS paJidalius

11.4

OnuceiBaTh H3Y4YEHHbIE CBOWCTBAa BEUIECTB (AJIEKTPUYECKUE, MArHUTHBIEC, OINTUYECKUE, BJIEKTPUUYECKYIO HPOBOJUMOCTD
Pa3IMYHBIX CPEM) U AIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), C TOMOIIbIO (pu3ndeckor popmbl: reHepaTop 3apsaa, Cuiia ToKa,
AIIEKTPUUYECKOE HAIPSDKEHHUE, 3JICKTPUYECKOE COMPOTUBICHHE, pPa3HOCTh moTeHmuanoB, JJIC, paboumii TOK, WHIYKIHS
MarHUTHBIX MOJel, cuna Ammepa, cuia JlopeHna, MHIyKTUBHOCTb KaTYIIKU, SHEPTUs 3JIEKTPUYECKOr0 U MarHUTHOTO TMOJs,
epuoj U KosnebaHue B IEPEMEHHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOLIECCE FTApMOHUYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHuH,
(oKyCcHOE pacCTOSHHWE M ONTHYECKas CHJIA JIMH3; MPHU MPAaBHJIBHOM ONUCAHUM (U3UYECKUN CMBICH BKIIOYACT BEITUUMHY, UX
3HAa4YCHUE W 3HAYCHHUE; ClIeaAytomas (JopMyJa, CBA3BIBAIONIAS JAHHYIO (PU3HUYECKYIO BETMYMHY C JPYTUMHU BeITMYHHAMHU

11.5

OnuceIBaTh U3yYCHHBIE KBAHTOBBIC SIBIICHUS U MPOIIECCHI, HCIIOIB3Ys PU3HUECKUE BEIIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX
BOJIH, AJIUHY BOJHBI M YaCTOTYy CBETa, SHEPTHIO0 U UMITYJIbC (OTOHA, MEPHOJ MOTypaciaja, YHEPTUIO CBSI3M aTOMHBIX SJIEp;
MpU MPABWIHLHOM OMHUCAaHUM (U3UYECKHI CMBICT BKJIIOYAET BEIIMYMHY, UX 3HadeHWe U 3HaueHue;, Cnenyromas ¢gopmyna,
CBSA3BIBAIONIAs JAHHYIO (PU3MUECKYIO0 BEJIMUMHY C IPYTHMHU BEIMYMHAMU, PACCUUTHIBAET 3HAUCHUE (DU3NYECKON BEITHMUYMHBI

11.6

AHanu3upoBatrh (PU3MUECKHUE MPOLECChl U ABJIEHUS, C TOMOIIbIO (PU3NYECKUX 3aKOHOB M MPHUHLIMIOB: 3aKOH OMa, 3aKOHBI
MIOCJIEZ0BATEIBHOIO M IAPAJUIENBHOIO COEIMHEHUs IPOBOJHUKOB, 3akoH JIkoyns — JleHma, 3akOH 3JIEKTPOMAarHUTHOU
MHAYKIMH, 3aKOH NPSMOJIMHEWHOTO IBMKEHMSI, 3aKOHbl OTPa)KEHHUsS, 3aKOHbBI IPEIOMJICHUS, ypaBHEHUE ODWHIITENHa A
¢doroddexra, 3aKOH COXpaHEHUSI FPHEPTUU CBETA, 3aKOH COXPAaHEHUsS SHEPTUU 3apsijia, 3aKOH COXPaHEHHsS MaccOBOTO 3apsa
CBeTa, NOCTYNaThl bopa, 3aKOH paglOaKTUBHOTO MCTOYHMKA; IIPU 3TOM Pa3INYaAIOT CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOE BhIpAXKEHUE U YCIOBUS (TpaHUIbl, 00JIaCTH) IPUMEHHUMOCTH

11.7

OnpenenuTth HalpaBJIeHUE BEKTOpa MHAYKIIMY MarHUTHOTO POBOJIHMKA € TOKOM, criloil Ammniepa u cusoii JlopeHna.

11.8

CTpouTh M ONMHCHIBATh M300paKEHUE, CO3/1aBaTh PYKOIUCHBIE 3epKajia, TOHKOW JTMH30M.

11.9

BbI mpoBoUTE IKCHEPUMEHTHI MO MCCIEJOBAHUIO (PU3MUECKUX BO3AEHCTBHI M MPOIECCOB C HCHOJIB30BAHUEM IMPSIMBIX H
BHEUIHUX W3MEPEHH; Mpu 3TOM cPOpMyIupoBaTh MpodieMy (3anady) U copMyIUpOBaTh MaTEeMATUYECKUN IKCHEPHUMEHT,
coOpaTh YCTaHOBKY IpeJIaraeMoro 000py10BaHusi, IPOBECTH OIBIT U CPOPMYIUPOBATH BHIBOIBI




Kon
MPOBEPAEMOro
pe3yJbTara

11.10

IIpoBepsiemble nMpeaMeTHBIE Pe3YJIbTATHI OCBOEHHS IPOTPAaMM OCHOBHOT0 00Pa30BaHuUsI CPeIHEro 001ero oopa3oBanus

OCyH_IGCTBJIHTb MpsAMBIC U JOMOJHUTCIIbHBIC U3ICIIUA (1)I/I3I/I‘-I€CKOFO pasmMepa; Ha 3TOM CTCHAC HUCIIOJIB3YCTCA MCTO U3MCPCHUA
" UCII0JIb30BaHUEC CJIOKHBIX MCTOAOB U3MCPECHUS HOFpCI.HHOCTGﬁ HSMCpCHHfI.

11.11

PaccmarpuBaercsi cOOTBETCTBYIOIIAs (pU3MUEcKasi Mepa C MCIOJIb30BAaHUEM IMPSMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh
HACTPOMKY, (PUKCUPOBATH IMOJIyYEHHBIE PE3YNbTAaThl B 3aBUCUMOCTH OT (M3UYECKUX BEJIMYUH B BUJIE TAOIHI U TpaguKoB,
JIEJIaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIIEJOBAHMSI.

11.12

CoOnronats mpaBuiia 0€30MacHOrO TpyJa MPU MPOBEICHUU WCCICIOBAHMA B paMKaxX ydeOHOTO JKCHEpUMEHTa, Y4eOHO -
UCCIICIOBATEIIbCKOW M TPOCKTHOW JIEATEIBbHOCTH C HCIOJIb30BAHHEM H3MEPHUTEIbHBIX MPUOOPOB H JIAOOPATOPHOTO
000pyOBaHUs.

11.13

Pemiate pacué€rHble 3a1auM ¢ SBHO 33JJaHHOM (U3NYECKON MOJEIbIO, HCHOb3Ys (PU3NUYECKUE 3aKOHBI M MPUHIIMIIBI;, HA OCHOBE
aHaJM3a YCIOBHH 3a/1a4ui BEIOEpUTE (PU3UIECKYIO MOEIh, BRIOPAaHHYIO (PU3NUECKYIO BEIMYUHY U (HOPMYITy, HEOOXOIUMYIO JUIS
ee peleHMsl, IPOBECTH PAacUEThl U OLICHUTh PEATbHOCTh NOJYYEHHOr0 3HaYCHMsI (PU3NYECKON BEIMUHUHBI

11.14

Pemate kauecTBEHHYIO 3a71a4y: BHICTPOUTD JJOTHYECKYIO HEIIPOTUBOPEUYMBYIO LIEMOYKY PACCYKICHHUI C ONOPOM HA M3ydaeMble
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UYECKHE SIBIICHUS.

11.15

Vcnonp30BaTe MNpH pELIEHUH 3a/lad COBPEMEHHBbIE TEXHOJOIMM HCCIEIOBaHMs, CTPYKTYpUPOBAHMS, OOBSICHEHHS U
MPEJCTaBICHNUS YIeOHONH U HAYYHO-TIOMYJISIPHON WH(POpPMAINHU, TOTYYSCHHON U3 pa3IMYHbIX MCTOYHUKOB; TIIATEIBHBIA aHAIN3
N0JTy4eHHOM HH(popMayu

11.16

OOBSACHATh MPUHLUIBI AEHCTBHUS MAIUH, NMPUOOPOB M TEXHUYECKUX YCTPOWCTB; OMPENEIUTHh YCIOBUS HX O€30MacHOro
HCIIOJIb30BAaHUs B [IOBCETHEBHOM JKU3HU

11.17

[IpuBecTu BKJIaa pOCCUMCKHX U 3apyO€KHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IPOLECCOB OKPYKAIOIIErO
MHpAa, B PA3BUTHE TEXHUKU U TEXHOJIOTUMA.

11.18

Hcnonb30BaTh TeopeTHUECKHe 3HAHUS MO (PU3MKE B TMOBCETHEBHOM KM3HM NIl obOecrieueHus Oe30MacHOCTH Mpu padboTe ¢
MpuOOpaMy M TEXHUUECKHUMHU YCTPONCTBAMHU, JIJISi COXPAHEHHS 3JI0POBbS U COOJIFOJCHUS HOPM KOJIOTHYECKOTO MOBEJCHUS B
OKpY>Karolllen cpefie.

11.19

Paborarh B rpymme c BBINOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, MIaHHUPOBATh pabOTy IPYMIIbI, PallMOHAIBHO COKpAIlaTh
0053aHHOCTH W TJIAHUPOBATH JIEATENHLHOCTh B HECTAHAAPTHBIX YCIOBUSX, aeKBAaTHO OIEHWBATh BKJAJ KaXKIOTO YYaCTHUKA
IPYIIIBI B pelICHHE pPacCMaTPUBAEMbIX TPOOIIEM.




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon
pa3iena

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3JIeMeHTHI COIEP:KMMOT0

OU3NKA 1 METOJIbl HAYYHOI'O [IO3HAHW A

1.1

®dusuka — HayKka o mpupoje. Hayunbie MeTO/IbI MO3HAHUS OKpY’Karolero Mupa. Ponp skcriepumMeHTa u TEOpHH B
MPOLIECCE MMO3HAHUS TPUPOABI. DKCIEPUMEHT B (PU3HKE

1.2

MonenupoBanue ¢uznueckux (akTopoB u mporieccoB. Haydunbeie rumote3bl. @u3nveckre 3aKOHBI U TCOPHH.
I'panuner BakHoctu (usmueckux pacteHuid. [lpuHnun coorBeTcTBUs. Ponb M MecTo (DU3MKU B COBPEMEHHOMU
Hay4YHOU KapTUHE MHPA, B IPAKTUUECKOU JEATEIbHOCTH JIFOIEH.

MEXAHHUKA

2.1

KMHEMATHUKA

2.1.1

Mexanan4deckoe JBUXKCHUC. OTHOCUTENHHOCTh MEXaHHYECKOTO JBHKXCHHA. Cucrema orcuera. TpaeKTOpI/IH

2.1.2

[lepemerienue, CKOpOCTh ( CpemHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUAIbHBIX TOYEK, UX
MIPOEKIIMU Ha OCH CUCTEMbI KoopAHHAT. CI0KeHUE NepeMeIieHni U CII0KEHNE CKOPOCTeN

2.13

PaBHOMepHOC U PaBHOYCKOPCHHOC HpSIMOJ'II/IHeI\/’IHOC JABHKCHUC. Fpaq)I/IKI/I B 3aBHUCHUMOCTH OT KOOPAWHAT,
CKOpPOCTH, YCKOPCHUA, ITYTU U MATCPUAJIBHOT'O IICPEMECIICHHA TOUCK BO BPEMCHHU.

2.14

CBoOoaHoe magenue. Y cKopeHrue cBOOOHOTO MaIeHUs

2.1.5

KpuBonuneiinoe naBmxeHue. PaBHOMEpHOE ABM)KEHHE MAaTEpPHAIBHBIX TOYEK IO OKPYKHOCTH. YTIJIOBas
CKOPOCTb, TUHENHasA cKopocTh. [lepros u yactora. LleHTpoCcTpeMUTENBHOE YCKOPEHUE

2.1.6

TexHnuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC aTMOC(l)CpOB, HOETIHBIC U pCMCHHBIC IICPCAAYH.




Kon

Konx nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKUMOI'0

pasaena 3JIeMEHTAa
[IpakTuueckue paboThl. MI3mMepeHne MrHoBeHHOW ckopocTd. McciaenoBaHuE COOTHOIIGHUS MEXAY IMyTSIMH,
17 IIPOHJCHHBIMU TEJIOM 3a IOCIEA0BATEIbHBIMU PAaBHBIMU MPOMEXKYTKAMU BPEMEHHU IIPU PaBHOYCKOPEHHOM
o JBMKEHUH C HAYAJIBHOM CKOPOCTBIO, pABHOM BEPOSTHOCTH. M3ydeHue NBUKEHUS IIapUKa B BSA3KOW YKUIKOCTH.
N3yuenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHOTO MOJIOKEHUS.
JIMHAMUKA
2.2.1 [Tpuniun otHocutensHocty 'anunen. [lepsbiii 3akoH HetoToHa. HEpLMaibHBIE CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHumn cynepno3unuu cui
293 Bropoii 3akon HeloToHa 17151 MaTepualibHBIX TOUeK B MHeplHanbHOU cucteme orcuéra (MCO). Tperuil 3akoH
HeroToHa 1151 MaTepuabHbIX TOUEK 3PEHUS
224 3akoH BceMupHoro Tsarotenus. Cuma tspkectd. [lepBast kocmudeckasi CKopocTs. Bec Tena
225 Cuna ynpyroctu. 3akoH ['yka
2.2 226 Cuna tpenns. Cyxoe Tpenue. Crina TpeHHs CKOJIBKEHUS U cuia TpeHus oceHblo. Koodduuument Tpenns. Cuna
[IPU CONPOTUBJICHUY JABUKEHUIO T€Ja B KUAKOCTH WIIH B3IJIS/IE
2.2.7 [TocTynaTensHOE U BpalIaTeIbHOE JBH)KEHUE a0COIIOTHO TBEPIOTO TEa
2.2.8 MoOMEHT OTHOCUTENIBHO CUJIbl BeTpa. I1neuo cunel. Ycinosus paBHoBecus Tena B [SO
229 TexHnuyeckue ycTpoiicTBa: NOAIIMITHUKY, UCKYCCTBEHHBIE CITyTHUKH JIBUKCHHUS.
[IpakTuyeckue paboTel. M3yueHune aprkeHUst Opycka Ha HAKJIOHHOM IUIOCKOCTH TOJ HECKOJbKUMH CHIJIAMHU.
2.2.10 HccnenoBanue B 3aBUCUMOCTH OT CHJIBI YIIPYTOCTH, BO3HHUKAIOIIEH B epopMUpyeMoi NpyKUHE U PE3UHOBOM
oOpa3s1ie, MO3BOJISET ONPEALIUTh UX GpopMy. YCI0oBUS HCCIeA0BaHNs paBHOBECHS TBEPAOIO TENa,
3AKOHbI COXPAHEHN B MEXAHUKE
23.1 Nmnynbc MaTepuanbHONU TOYKH, CUCTEMbI MaT€pUANIbHBIX ToueK. FIMIyIbChI CHIIBI M K3MEHEHHE UMITYJIbCA Tella
232 3akoH coxpanenus umirynbca B MCO. PeakTuBHOE IBMKEHNE
23 233 Pa6ora cunbl
234 MouHoCTb CchIbI
235 Kunernueckas SHEpPrus MaTepUaIbHON TOYKH. Teopema

0 KHHETUYECKOU OHCPIrun




Kon

Konx nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKUMOI'0

paszjena 3JIeMEeHTa

236 ITorenuuaneHast sHeprus. IloreHnmanbHas sHeprus ymnpyro aehopMupoBaHHON npyxuHbl. IloreHnuanbHas
SHEPrus Teija BOJIN3H IOBEPXHOCTU 3EMIIU

)37 IloreHnuanpHble M HEMOTEHLHMANbHbIE CHIIbHBIE. CBS3b pabOThl HENMOTEHUUAIBHBIX CHUJI C H3MEHEHHEM
JHEPreTUYECKUX CUCTEM TeJI. 3aKOH O COXPAaHEHUH IKOJIOTMYECKON SHEPIUH

2.3.8 Yupyrue u Heynpyrue npoucxoasr

2.3.9 TexHuueckue yCTpouCTBa: IBUKEHHUE PAKETHI, BOJOMET, KOIEp, MPYKUHHBIN MMUCTOJIET.

2310 [IpakTrueckue paboTHI. I/Isyqe}fne CBSI3M CKOPOCTEH Tel mpu HeynpyroM ynape. MccienoBanue cBsi3u paboT C
WU3MEHEHHUEM CHJIbI MH)KEHEPHOM 3HEPTUHU Tella

3 MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOW TEOPUM

311 OcHoBHbIE HOJIO)KCHI/ISIU MOJIEKYJISIPHO-KHHETHYECKOH Teopuu. bpoyHoBckoe nemxenue. Juddysus. Xapaxkrep
JBUKEHMS U B3aUMOJICHCTBUE YaCTHI] UMEIOT 3HAUECHUE

319 Monenun BeI_I_[UeCTB ra3oB, KUJKOCTeH U TBEPIBIX Tl U OObSCHEHUE CBOMCTBA BEIIECTBA, JIEXKAILEIO B OCHOBE
3TUX Mojenei

3.1.3 Macca monexyn. Konndectso Bemectsa. [locrosinnas ABoraapo

3.14 Tennosoe otHomeHue. Temneparypa u ee usmepenue. lllkana remneparyps! Llenscus

3.1.5 Monens uneanbHoro raza. OCHOBHBIE MOJIEKYIISIPHO-KUHETHYECKHE TEOPUH HI€aTIBHOTO ra3a

3.1 316 AOGcomtoTHas TemrepaTypa Kak Mepa CpeJHEel KMHETHMYeCKON SHEpruu TElIOBOro JBMXKEHMsI YacTHIl rasa.

Ikana TemnepaTtypsl KenbuHa

3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akon JlanbToHa

3.1.8 I"a30BbIe 3aK0HBI. M30Mporiecchl B HeaIbHOM ra3e ¢ coiep’KaHieM BEIIeCTB: H30TE€PMbI, H30XO0Pbl, H300aphbI.

3.1.9 TexHuueckue ycTpoiicTBa: TepMOMETpP, OapOMETp

31.10 IIpakTuyeckue paboThl. MI3mepenne macchl BO3[yxa B KJIACCHOM KoMHarte. lMccienoBaHue B 3aBUCUMOCTH OT
MapaMeTpPOB COCTOSIHUS Pa3pesKEHHOro rasa

3.2 OCHOBbI TEPMOJIMHAMUMKIN




Kon

Konx nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKUMOI'0

pasaena 3JIeMEHTAa

3.2.1 Tepmoannamuueckasi cucteMa. BHyTpeHHssI SHEPTHUS TEPMOAMHAMUYECKON CUCTEMBI U €€ U3MEHEHUSI

322 KonuyectBo Teruia u pabotel. BHyTpeHHSSE SHEprus 0lHOATOMHOTO HUEaJIbHOTO rasa

323 Buzasl Temnonepenadu: TEIIONPOBOJHOCTb, KOHBEKLHMS, HW3JIydeHHE. TelIo€MKOCTh Tena. Y AelbHas
TEIUIOEMKOCTD BelllecTBa. PacuéT KonM4yecTBa TEMIOTHI IPU TEILIONEpEaaye

394 [lepBbiii 3akOH TepMoaMHAMHUKU. [IpumMeHeHume mepBOro 3akOHa TEPMOJMHAMHMKHA K H30IpOIEccaMm.
I'paduueckas unTeprperanus paboTsl rasa

395 TenoBeie MamuHbl. [IpuHIMIEL NeiicTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHyst SHEPTUU B TEIIOBBIX MAlllMHAX.
Koaddurment nonesnoro nericreus (nanee — KIT/1) moroxsr mammasl. [ukn Kapro u ero KITJ1

396 Bropoii 3akon TepmoanHaMuki. HeodpaTtumocTts nporeccos B pupojie. TenaoBbie ABUraTenu. JKOJI0THYeCKUue
MPOOJIEMBI TETIIOIHEPT€TUKH

3.2.7 TexHuueckue ycTpoiicTBa: ABUraTellb BHYTPEHHEIO CrOPaHUsl, OBITOBOW XOJIOJUIbHUK, KOHJUIIMOHED.

3.2.8 [IpakTuueckue padbotsl. 3MepeHune yaenbHoM TemI0EMKOCTH

AT'PETATHBIE COCTOAHNW A BEILIECBA. ®A30BbIE IIEPEXO/1bI

331 [Tapoo6pazoBanue u KoHaeHcauus. Mcnapenue u kumeHue. YaeiabHas TEMIoTa mapoodpa3zoBaHus. 3aBUCHMOCTD
TEMIIEpaTypbl OT JaBJICHUS

332 AOCOII0THAs M OTHOCUTENbHAS BIAXKHOCTh Bo3yxa. HacklmeHnHslil nap

333 Teépnoe Teno. Kpucramnuyeckue u amopHbie Tena. AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKHIKHE KPUCTAILIBL.

33 MaTepHuabl

334 [InaBneHue u KpucTauIM3aLus. Y JesibHas TerioTa riasiaeHus. Cyonumanus

3.3.5 VYpaBHeHUE TEIJIOBOTO OanaHca

336 TexHnuyeckue ycTponcTBa: TMTPOMETP U INCUXPOMETP, KaHOPHMeTp, TE€XHOJIOTUM IOJy4YEHUSI COBPEMEHHBIX
MaTepuasoB, B TOM YUCIIE€ HAHOMATEPHAJIOB U HAHOTEXHOJIOTHH.

3.3.7 IIpakTuyeckue paboTel. Mi3MepeHue BIaXXHOCTH BO3/1yXa

4 DJIEKTPOAMHAMUKA
41 OJIEKTPOCTATUKA
' 4.1.1 OnekTpuzanys Tel. DIEKTPUUECKUN 3apsIHUK. [IBa BU/Ia 2JEKTPUYECKUX 3apsI0B




Kon

Konx nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKUMOI'0

pa3jiena 3J1eMeHTa

4.1.2 [IpoBOIHUKH, TUAIEKTPUKHU U TTOTYIIPOBOIHUKU

4.13 3aKOH 0 COXpaHEHUHU 3apsizia

414 B3aumoneiictBue 3apsanoB. 3akon Kymnona

415 DneKTpuuecKoe Unone. Hamnpsxénnocts BHemHMX nosied. [IpuHnun cynepnosunuu. JIMHUKM HanpssKEHHOCTH
OTKPBITHIX MOJIEH

4.1.6 PaGora cui anekTpocraruueckoro modis. [lorenmnuan. Pa3nocts moTeHIMAaIoB

4.1.7 [TpoBOAHMKY M TUANIEKTPUKH B TOCTOSHHOM 3JIEKTPUYECKOM MoJie. J{uaiaeKTpuueckas mpoHUIIaeMOCTh

418 OnextpoéMkocTh. KonneHcaTop. OJIEKTpOEMKOCTh IIJIOCKOIO KOHJIEHCATOpa. OHEprus 3apsyKEHHOIro
KOHJICHCATOpa

419 TexHnueckue  ycTpoOMCTBA: 3JEKTPOCKON,  AJIEKTPOMETP,  IJNEKTPOCTaTUYECKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP.

4.1.10 [IpakTrueckue padoTel. U3MepeHue 31eKTpoEMKOCTH KOHIEHCAaTOpa

[IOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX CPEJJAX

421 VYcnoBust NOCTOSIHHOTO BKJItOUEHHUs ToKa. Mctounnku Toka. Cuna Toka. [loctossHHbBIN TOK

422 Hanpspokenune. 3akon Oma 17151 yyacTka 1enu

423 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE CONPOTHUBIICHNE BEIIECTBA

424 [TocnenoBarensHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOTHUKOB

4.2.5 Pabota Bxirouaer Tok. 3akoH Jxoyns — Jlenna

4 4.2.6 Bxirouenue Toka

497 anexTpoaBrkymias cuna (nainee — IJC) u MexaHu3Mbl oOecrieueHus ICTOYHMKA TOKa. 3akoH OMa /Jisl TIOJIHOM
(3aMKHYTOI) 25ekTpuueckoit nernu. Koporkoe 3akimtoueHne

498 OneKTpOHHAs NPOBOAMMOCTb TBEPABIX METALUIOB. 3aBUCUMOCTH CONPOTHBIIEHHS METAJNIOB OT TEMIIEPATYpBHl.
CBepXIpoBOANMOCTh

4.2.9 DneKTpuUecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB

4210 [MonynpoBonuuku. CoOCTBeHHas W  TNpUMECHas MPOBOAUMOCTh  MOJYNpoBOAHHKOB. CBoiicTBa I -

1 nepekitoueHus. [loaynpoBogHUKOBBIE IPUOOPHI




Kon Koa nposepsiemoro
IIpoBepsiemble 3JIeMEHTHbI COIEPKUMOIO

pasaena 3JIeMEHTAa
42.11 DJIEKTPUYECKUHN TOK B DJIEKTPOJIUTAX. DICKTPOJIUTHIECKAS JUCCOLUALMS. DIICKTPOJIN3
4712 OnexTpuueckuid TOK B razax. CaMoCTOATENbHBIH M HECAMOCTOSATENbHBIM pa3psal. Pasnuunble Buabl

CaMOCTOATCIBHOI'O paspsaa. Momnuus. I1na3zma

TexHuueckue yCTPOWCTBA: aMIIEPMETpP, BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, AIIEKTPOHArpeBaTEIbHbIC
4.2.13 npuOOPHI, HIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHS, BaKyYyMHBIH MO, TEPMHUCTOPHI H
(OTOPE3UCTOPHI, NOTYIIPOBOIHUKOBBIN N0/, TabBaHHUKA.

[IpakTuueckue padoTsl. M3yueHne cMeIIaHHbIX COEITMHEHUIN PE3UCTOPOB.

4.2.14
N3mepenune D/1C ncToyHMKa TOKa U €ro BHYTPEHHEro colpoTuBieHus. Habmogenue snexrponinsa
11 KJIACC
Ko, Kon
. NpoBEpPsieMOro IIpoBepsiemblie 3JIeMEHTHI COAECPKMMOTO
paszjiena
3J1€eMEHTa
4 DJIEKTPOAMTHAMUKA
MAT'HUTHOE I1OJIE. SJIEKTPOMATI'HUTHA S MHAYKINA
4.3.1 ITocTostHHBIE MarHUTHL. B3auMo1eliCTBUE IIOCTOSTHHBIX MATHUTOB
4.3 432 MarnutHoe nosie. Bextop MarauTHOM mHAyKiuu. [IpuHnun cynepno3nuny. JINHUM MarHUTHOW WHIYKIIMH.
o KapTuna nuHui MarHnTHOW MHAYKIIMHU I0JI TOCTOSIHHBIX MarHUTOB
433 MarnuTHOoe TmOJIe TPOBOAHMKA C TOKOM. Hapucyilte JIHMHMM TOJIA JUIMHHOTO MPSAMOrO NPOBOJHUKA M




Kon

paI:z(l)(leIna NpoBepsieMOro IIpoBepsiemMble 3/1eMeHTBI CO/IEP:KMMOI0
3J1eMeHTa

3aMKHYTOT'O KOJIBLIEBOI'O IIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzanMoaelictBue NpoOBOAHUKOB C
TOKOM

4.3.4 Cuna Amnepa, ee MOyJIb U HAalIPABJICHUE

435 Cuna JlopeHua, ee Monynp U HampasiieHHe. [IBH)keHUE 3apspKEHHOM 4acTUIbl B aTMOC(EPHOM MarHUTHOM
nosie. Pabota cubHbIe JlopeHniia

4.3.6 SIBieHue ANEKTPOMarHuTHOM MHIYKIIMH

4.3.7 BekTop MarHuTHON MHAYKIIUU

4.3.8 [IpoBona D/IC. 3akoH 3nekTpoMarHuTHOM HHAYKUKUU Papaaes

43.9 Buxpesoe snexkrpuueckoe nose. I1C HanpapisieTcsi B MPOBOJIHUK, PUBOJUTCS B IBHXKEHHE MOCTYIIATEIBHO
B CTOPOHY MarHUTHOTO IOJISL.

4.3.10 [IpaBusno Jlenua

4.3.11 WunykruBHocTh. SIBnenue camonnaykuuu. 31C caMOMHAYKIMU

4.3.12 DHeprusi MarHUTHOTO MOJISl KATYIIKHA ¢ KOMOM

4.3.13 DNeKTpOMarHUTHOE 10JIe

43.14 TexHuyeckue  ycTpoOICTBA: IOCTOSHHBIE  MAarHUTHI, JJEKTPOMArHUTBHI,  JJEKTPOABHUraTeld, YCKOPUTEIH
AJIEMEHTApHBIX YaCTULl, UHAYKIIMOHHAS 11€Yb.

43.15 [IpakTuyeckue paboThl. M3yyeHne MarHUTHOTO IOJIi KaTyIIKM C TOKoM. VccnenoBaHue aeWcTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TokoM. VccrenoBanue sBieHU 31€KTPOMarHUTHON IPOBOAUMOCTH

5 KOJIEBAHW A 1 BOJIHBI
MEXAHUWYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHM A
511 Koneb6anpnas cucrema. CBoOoiHbIE KONeOanus. ["apmonnyeckue konedanus. [lepuos, yactora, ammiuryaa u
51 ¢aza xonebaHus
' 5.1.2 [IpyxnHHBIN MagsTHUK. MaTeMaTH4eCKUI MAasSTHUK
513 VYpaBHeHue TFapMOHMYECKHUX KoJIeOaHUH. Kunemarnueckoe

U JUHAMHUYCCKOC OIMMUMCAHUEC BPAIIAaTCIIbHOI'O ABUXXCHUS.




Kon

paI:z([)()elna NPOBEPSAEMOro IIpoBepsieMble 3J1eMEHTBI COAEPKUMOI0
3J1eMeHTa

514 [IpeBparenue sHEPruy Mpu rapMOHUUYECKUX KojieOaHuax. CBs3b MEXy U3MEPEHUSAMU TUHAMUKU UCXOJIHOU
BEJIMYMHBI C aMIUINTYJaMH KoJle0aHUH ee CKOPOCTU U YCKOPEHMUS

515 Konebarenbubiii  koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJE€OAaHHS B HUACAIHHOM IIOBOPOTHOM
KOHTYpe. AHAJIOTUS MEX/ly MEXaHUYECKUMHU M 3JIEKTPOMarHuTHeIMU KojeOanumsimu. @opmyna Tomcona

5.1.6 3aKOH COXpaHEHHMS SHEPTUH B UJI€AJIbHOM KOHTYpE

517 Broinyxnennsie  mMexanuwdeckue — kosneOanus.  Pesonanc.  PesonancHas — kpuBas.  BeIHyXIeHHBIE
3JIEKTPOMArHUTHbBIE KOJeOaHMs.

5.1.8 [lepemennsblit Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9 MoHOCTb NEPEMEHHOI0 TOKA. AMIUIMTYAHAS CHUJIA U IEHCTBYIOIEE 3HAYCHUE TOKA U HAIIPSIKCHUS
Tpancdopmarop. [IponsBoacTBo, nepegavya v NOTpeOICHUE IIEKTPUUECKON IHEPTUU. IKOJIOTUUECKHE PUCKH

5.1.10 IIPY IPOU3BOJCTBE JJIEKTPUYECKON dHepruu. KynbTypa HMCIONb30BaHUS JJIEKTPOIHEPTUU B IIOBCEJHEBHOU
KU3HU

5.1.11 TexHuueckue ycTpoicTBa: cericMorpad), MEXaHMYECKHI 3BOHOK, JIMHUH JICKTPOTIEPEIauH.
[IpakTuyeckue paboTsl. MccnenoBanrue B 3aBUCMMOCTH OT MEPHOAA MaJIbIX U3MEHEHUH HAarpy3Kd Ha HUTH OT

5.1.12 JUIMHBI HUTH U Macchl rpy3a. MccnenoBaHue MepeMeHHOro TOKAa B IEMU MOCIEN0BATENbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

MEXAHUWYECKUE U S3JIEKTPOMAI'HUTHBIE BOJIHBI

591 MexaHuueckue BOJHBI, yclIoBHUs pacnpoctpaHeHus. Ilepuoa. CkopocTs pacrnpocTpaHeHMs] M JJIMHA BOJIH.
Ilonepeunsle ¥ IIMHHBIE BOJIHBI

522 WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

52 523 3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Bricota ToHa. TemOp 3Byka

594 DONeKTpOMarHUTHHIE BOJIHBI. YCIIOBUSL CO3JaHUSl AJIEKTPOMAarHWTHBIX BOJH. B3auMHas opueHTanus
BeKTOpOB E , B 1 v B 21IeKTpOMarHuTHO!N BOJIHE B BAaKyyMe.

595 CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpa)KeHHE, MpeIoMIIeHHEe, NOoaspu3aius, Judpaxaus, nHTepdepeHIus.

CKOpOCTI) OJICKTPOMAarduTHBIX BOJIH




Kon

paI:z(:(leIna NpoBepsieMOro IIpoBepsieMble 3jIeMEHTHI COAEPKUMOIO
3J1eMeHTa

5.2.6 [Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMEHEeHHE AIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

597 [IpuHIMNBl paavocBs3u U TeneBUAeHUsS. Paauonokanus. DIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYXKaromieu
Cpelbl

598 TexHuyeckue ycTpoOWCTBa: My3bIKaIbHBIE WHCTPYMEHTHI, YIbTPa3BYKOBas JAMArHOCTUKA B TEXHUKE H
MeIUIIMHE, pajiap, paIiuoNpuEéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neub.

OIITUKA

5.3.1 [IpssMonuHetHOE pacpOoCcTpaHEHUE CBETA B BHEIIHEH cpene. JIyu cBera

532 OTtpakenue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHne n300paXkeHuii B ITIOCKOM 3€pKaJie

533 [penomienue cBeTa. 3akOHbBI IPETIOMIIEHHS CBETa. AOCOIOTHBIN MMOKa3aTesb MPEIOMICHUS

5.3.4 [onuoe uccnenoBanue orpaxenust. [IpenenbHbIil yroi MOJHOTO BHYTPEHHETO OTPAKEHUS

5.3.5 Hucnepcus ceera. CnoxxHbll cocTaB 6enoro ceera. L{er
Cobuparonue u paccenBaromue TuH3bl. ToHkas nuH3a. DOKYCHOE PAcCTOSTHUE M ONTHYECKas cujla TOHKHX

53.6 muH3. llocTpoenue wu300pakeHUN B COOMpAIONIMX U paccewBarOUIMX JuH3aX. DopMyna TOHKHUX JIHUH3.
VBennueHue, 1aBaeMoe TUH30M

5.3 5.3.7 [Ipenensl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH

538 Wnrtepdepennus cBera. KorepeHTHble MCTOYHMKHU. YCIOBHS HAaONIOAEHHS MakKCUMyMOB U MHUHHMYMOB B
UHTEP(DEPEHITMOHHON KapTHHKE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

539 Hudpakmus ceeta. udpakiuonHas pemeTka. Y cloBiue HaOMIOASHUSI OCHOBHBIX MaKCHMYMOB MpHU MaJeHUH
MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PPAKIUOHHYIO PEHIETKY

5.3.10 ITonspusanusa ceera

5311 TexHuueckue ycTpoiicTBa: OUKH, Jyna, (oToammapar, MPOEKIMOHHBIM amnmapar, MUKPOCKOI, TeJIeCKOIl,
BOJIOKOHHAS ONITUKA, TU(PpaKIIMOHHAS PErIETKA, TOJISPOH/I.

5312 [IpakTuueckue paboTel. U3mMepenue mnokaszatens mnpenomiieHus. lccrnenoBanue CBONCTB M300pakeHUs B
nuH3ax. Habmonenue aucnepcuu ceera

6 SJIEMEHTBI CITEITUAJIBHOM TEOPMN OTHOCUTEJIBHOCTH




Kon

paI:z([)()elna NpoBepsieMOro IIpoBepsieMble 3jIeMEHTHI COAEPKUMOIO
3J1eMeHTa
6.1 I'paHu1bl NPUMEHUMOCTH KJIACCUUECKON MeXaHUKH. [locTynaTel TeOpUK OTHOCUTENBHOCTH: U HBAPUAHTHOCTD
MOJYJIALIMYA CKOPOCTHU CBETA B BAKyyM€E, OTHOCUTEIBHO MPUHIINIIA DUHIITEeHHA
6.2 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJUIEHNE BPEMEHU U COKPALLIEHUE JITTUHBI
6.3 DHEPrusi ¥ UMITYJIbCHbIEC YACTUIIBI
6.4 CBs3b Macc ¢ PHEPTUEH U UMITYJIBCOM CBOOOIHBIX YaCTHII. DHEPTHs HEAABHUX CBOOOIHBIX YACTHIL
7 KBAHTOBA ®13NKA
SJIEMEHTEI KBAHTOBOI OIITUKU
7.1.1 ®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro HANpPsHKEHUEM. DHEprusl U UMITyJIbcHOEe (hOTOHA
7.1.2 Otkpeitre u uccnenoBanue Gorordpdexra. Onbitel A.I'. CroneroBa. 3akons! poTodpdexra
7.1 7.1.3 VYpasuenue DitnmreitHa 1151 hoToddpdekra. Dotodrdpdexr «KpacHas rpanuia
7.1.4 Hasnenune ceera. Onbitel [1.H. JIeOenera
7.1.5 XHUMHUYECKOE JICHICTBUE CBETA
7.1.6 Texauueckue ycTpoicTBa: OTOIIEMEHT, (HOTOAATUHK, COTHEUHAs OaTapesi, CBETOAHO.
CTPOEHME ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pezepdopia mo rccienoBanuio sHepruu atoma. [Imanerapaas moaens
aToMa
797 [Toctynater bopa. Uznydenne u pasnenenue (pOTOHOB IpH IMEPEXOJie aTOMa C OJHOTO YPOBHS DHEPTUU Ha
npyroii. Buasl cnektpoB. CriekTp ypoBHel sHepruu aroma Bennkobpuranuu
72 793 BonnoBreie cBoiictBa wactui. Bomasl ge bpoins. KopnyckymspHo-BomHOBOM myamusm.  udpaxius
AJIEKTPOHOB Ha KPUCTAJLIAX
7.2.4 CrnioHTaHHOE U BBIHYXJIEHHOE M3JIyuyeHHe. Y CTPOMCTBO U MPUHLKI paboThI Jlazepa
7.2.5 TexHnueckue ycTpoiicTBa: CEKTPaIbHBINA aHAINU3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMIIbIOTEP.
7.2.6 [IpakTuyeckue pabotsl. Habmronenue 3a mTMHEHYaThIM KIMMATOM
73 ATOMHOE AJ1PO
' 7.3.1 MeToabl HaOJIIOICHHSI U PETUCTPALIMH 3JIEMEHTapHBIX YaCTHUIL




Kon

paI:z(:élna NpoBepseMOro IIpoBepsiemMble 3J1€eMEHTHI COIEPKUMOIO
3J1eMeHTa
730 OTkpeiTHEe pagroakTuBHOCTH. OnbITH Pesepdopaa no cocraBy paanoakTuBHOro m3nydenus. CoiicTsa anbda-,
6era-, raMma-u3nydeHus. MccnenoBanue paJuoakTHBHOCTH HA JKHUBBIX OPraHU3Max
733 OtkpsiTHE IpoTOHA U HelTpoHa. HykionHnas mozaens sipa I'eiisenoepra — MBanenko. 3apsn sapa. MaccoBoe
yucio sapa. M3oromnsl
734 Anbda-pacnag. DIEKTpOHHBIM M TO3UTPOHHBIA OeTa-pacmaa. ['aMMa-u3mydeHue. 3aKOH PaIMOAKTHBHOTO
3apakeHUsI
7.3.5 DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT siapa supa
7.3.6 SnepHble cocrosiHUS. [lenenne u cuHTE3 siep
737 SAnepusiii  peaktop. Tepmosnepubiii cuHTe3. [IpoOrembl U  TEPCHEKTUBBI  SACPHOM  SHEPTETHKHU.
DKOJIOTM4ECKHE aCIEKThI sIIEPHON IHEPreTUKHI
7.3.8 DOneMeHTapHble yacTulbl. OTKpbITHE T03UTPpOHA. DyHIaMEHTaNbHbIE B3aUMOACHCTBUSA
7.3.9 TexHunueckue ycTpoiicTBa: 103UMETp, kKamepa BuibcoHa, siaepHblil peakTop, aroMHasi Oomoa.
7.3.10 [Tpaktrueckue paboTsl. McciaenoBanue TpekoB yacTull (1o roToBsIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3qH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JABHIKEHHE
82 Conneunas cucrtema. [lnanets! 3eMHOM rpynnbl. [1naHeThI-TUTaHTBl U UX CIIYTHUKH, KapJIMKOBBIE IUIAHETHI.
Mansle Tena CoTHEUHON CHCTEMBbI
8.3 Connue, potocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
2 8.4 Nctounuk sHeprun ConHua u 3B€371
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, PaJIyC, TEMIIEPATypa, UX B3aUMOCBS3b. J(narpamma
8.5 «CHEKTpaJIbHbIM KJIacC — CBETUMOCTbY». 3BE3AbI TIJIaBHOM IOCIIEIOBATENIbHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb» JUISl TJIaBHBIX 3BE3] 110 M10CIIEA0BATEIbHOCTU
3.6 Buytpennee crpoenue 3B€31. CoBpeMEHHbIE MPEICTABICHUS O MPOUCXOKICHUU U 3Bomonnu ColHIa U 3Be3.
OTanel )KU3HU 3BE3]
8.7 Mneunsiii IIyte — Hama T'anaktuka. CnimpaneHas cTpykTypa ['anakTuku, nepenaer 3BE3[bl, ra3 U IbUIb.




Kon
pa3aena

Koxa

NpoBepseMOro IIpoBepsiemMble 3J1€eMEHTHI COIEPKUMOIO
3J1eMeHTa
[onoxenue u nuxenne Connna B ['anakruke. [lnockas u cepudeckast moacucTemMsl I alakTuku
8.8 Tunsl ranakTuk. PaguoranakTuku v kBazapbl. YEpHBIE ABIPHI B SApax ralakKTUKU
39 Bcenennas. Pacmmpenune npoctpancTa. 3akoH Xa0O6ma. PasOeranue ramaktuku. Bospact u pagumyc mupa,
Teopus Benukoro B3peiBa. Mogens «ropsiueit Becenennoi». PenukToBoe usiydeHue
8.10 MacmrabHas cTpykTypa mupa. Meraranaktuka. Hepeménnsie npo0aeMbl acTpOHOMUHT




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1.

I'.4. Mskumes, b. b. byxosues, H.H. Corckuit ®usnka 10 k. @usuka 10 knacc. ba3oBblii 1 yriay0OiaeHHbIN ypoBeHb. Y4eOHUK. MOCKBa.
IIpocemenue, 2020 r.

I".S1. Msxumes, b.b. Byxosues, B.M. Uapyrun ®@usuka 11 knacc. bazoBsiii 1 yriyOneHHbli ypoBeHb. YueOHHK. MockBa. [Ipocsemenne. 2020
r.

. A.IL PemvkeBuy. CoopHuEK 3ama4 1o pusuke. Mocksa, JIpoda, 2005 - 2019 1.

COopnuk 3anad o ¢usuke it 9 — 11 knaccoB. CocraButens [.H. Crenanosa. M.: «IIpocBemenue», 1996 r.

3ananus oopazoBarensHoro noprana Pemry EI'D

METOAUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

1.

AR i

~

I".S1. Msxues, b. b. byxosues, H.H. Corckuii ®usuka 10 k. ®usuka 10 kiacc. bazoBslii 1 yriayOneHHbIl ypoBeHb. YueOHUK. MOCKBa.
[Ipoceemenue, 2020

I'.4. Msakuues, b.b. byxosues, B.M. Uapyrun ®@usuka 11 knacc. ba3oslit u yrny0OneHHbIl ypoBeHb. YueOHUuk. Mocksa. IIpocsemenue. 2020
A.I1. PeivkeBuu. COopHUK 3a1ay 1o ¢usmke. Mocksa, {pocga, 2005 - 2019 1.

COopnuk 3anay no ¢usuke st 9 — 11 knacco. CoctaButens [.H. CrenanoBa. M.: «IIpocBemenue», 1996 r.

10.A. Caypos. ®uszuka. [Tloypounsie pazpadotku. 10 kimacc. [Tocobue mist oOmeodpazoBarenbHbIx opranu3anuii. Mocksa. [Ipocsemnienue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 kiacc. [Tocobue st 061eo6pazoBaTenbHbIX opranu3anuii. ba3oblii u yriyGneHHbIH
ypoBeHb. Mockaa. [Ipocsemenune. 2017 r.

COOpHHK TECTOBBIX 3aJIaHUM JIJIST TEMATHYECKOTO M UTOTOBOTO KOHTpoJisi. dusuka 10 kmace. M.: «MuTennext-Llentpy, 2004 T.
C.M. Anapromeukus, A.C. CriyxaeBckuil. @usnka. « KOHCTPYKTOP» CaMOCTOSATENBHBIX U KOHTPOJIBHBIX paboT. 10 — 11 kmacchl.

[Tocobue st yunreneit. M.: IIpocemenue, 2010



HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

HNHuTepHeT-pecypcsl

1.

A S A N

10. ®usnueckag >aHuukiIonenusd http://www.elmagn.chalmers.se/% 7eigor

XKusas ¢pusuka: odyuaronias mporpamma, http://www.int-edu.ru/soft/fiz.html

VYpoku ¢uszuku ¢ ucnonbp3zoBanueMm MHtepHera. http://www.phizinter.chat.ru/

dusuka.ru. http://www.fizika.ru/

dusuka: komwrekims onelToB. http://experiment.edu.ru/

®du3zuka: MEKTPOHHAas KOJUIEKIUs onbIToB. http://www.school.edu.ru/projects/physicexp

Karanor ccbuiok Ha pecypcesbl o ¢pusnke http:/www.ivanovo.ac.ru/phys

becrinarnbie oOyuarorue nporpammsl 1o ¢usuke http://www.history.ru/freeph.htm

JIaboparopHbie paboTsl 110 pu3uke. Bupryanbneie naboparopusie padothl. http://phdep.ifmo.ru

AHumanus ¢puznyeckux npoueccoB oobsicHeHusiMu. http://physics.nad.ru
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/IBaHOBHA

[NognucaH: bynrakoea EneHa VBaHoBHa
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