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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o pu3uke 6a30BOro ypoBHS Ha YPOBHE CpEeIHEro 001ero oopa3zoBaHus pa3padboTaHa Ha
OCHOBE TIOJIOXKCHUN M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEebHOW MPOTPaMMBI,
npeacraBieHHbx B ®I'OC COO, a takxe ¢ yu€toMm (denepanpbHO pabouyelt mporpaMMmbl BOCITUTAHUS U
KOHIICTILIMY NperoAaBanus yaeOHoro npeamera « Pusuka» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit
denepanyy, pealn3yonX OCHOBHbIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copep:xanue mporpaMmsl o pU3MKE HApaBIeHO Ha GOPMUPOBAHNE €CTECTBEHHO-HAYUHOM KapTHUHBI
mupa obydarommxcs 10—11 kmaccoB nmpu oOydeHNH uX GU3NKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JesaTeNbHOCTHOTO moaxona. IIporpamma mo ¢usuke coorBercTByer TpeboBanusmM PI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpeAMETHBIM pe3yJbTaraM OOYy4YeHHs, a TakKke
YUUTHIBAET HEOOXOIMMOCTh pealli3allid MEXMPEAMETHBIX CBA3€H (PU3UKKM C eCTeCTBEHHO-HAyYHBIMU
y4eOHBIMU TIpeaMeTamMu. B Hell ompenenstoTcs OCHOBHBIEC 1€ M3yueHUs (PU3UKHU Ha YPOBHE CPEIHEro
ob1iero o0pa3oBaHus, INIAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (PM3HUKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npenMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma 1o ¢du3HMKe BKIIOYACT:

® IIJIaHUpPYyEMbIE PE3yJIbTAaThl OCBOCHHUS Kypca (pu3uku Ha 6a30BOM YPOBHE, B TOM YHCIIE ITPEIMETHBIE

pe3yJbTaThI 10 rojiaM 00y4deHus;

e cozaepkaHue yueOHoro npeamera «Pusnkay 1mo rogaM oOydeHus.

®du3uka Kak Hayka o Haubosee o0IuX 3aKOHaX MPUPOJIbI, BHICTYTIAs B KAUeCTBE yueOHOTo MpeaMeTa
B UIKOJIC, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTeMy 3HaHHMH 00 okpysxatomiem mupe. LIIKOmbHBIA Kypc
¢u3MKN — cuCcTeMOOOPA3YIOLIHA JIIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIBKY (hU3nYecKue
3aKOHBI JIEXKAT B OCHOBE TPOIIECCOB M SIBJICHUH, U3y4aeMbIX XUMHUEH, Oroiorue, puznuecko reorpadueii
u actpoHoMmueil. Mcronb3oBaHue U aKTUBHOE MpUMEHEHHe (U3NYECKUX 3HAHUHN OMpeeNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIUH B chepe IHEPreTUKHU, TPAHCIOPTA, OCBOCHUSI KOCMOCA, IOIy4YEeHUS
HOBBIX MAaTEpUAJIOB C 3a/laHHBIMU CBOWCTBaAMH M Apyrux. V3ydyenue (u3MKu BHOCHT OCHOBHOM BKJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUPa 00y4aronuxcs, B poOpMUpOBaHUE YMEHHUM TPUMEHSATh
HAyYHBIM METO/1 MO3HAHUS MPHU BHIMOJIHEHUH UMHU YUYEOHBIX HCCIeI0BaHUM.

B ocHOBy kypca (pu3uku A ypOBHsI CpelHEro o0mero o0pa3oBaHus MOJO0KEH P UICH, KOTOPBIC
MO>KHO PaccMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BcexX pa3zesioB GU3HUKH, BKIIOYAET KaK BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DH3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C Hell Martepuasn Kypca (u3uku 0O0BeAMHEH BOKPYT
¢usnueckux Teopuii. Benymum B kypce sBnsieTcs GopMUPOBAHUE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX
MaTEpUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanoaraet UCIoiIb30BaHNE T'yMaHUTAPHOTO MOTEHIIMAaNa
(U3UYECKON HAyKH, OCMBICIICHHE CBSI3M pa3BUTHS (U3UKA C pPa3BUTHEM OOIIECTBa, a TakKXke C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npukiaonou nanpasnennocmu. Kypc Gpu3nku npenmnonaraet 3HaKOMCTBO C IIUPOKUM KPYroM
TEXHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsl MOCPEICTBOM BBEIEHUS JIEMEHTOB COJIEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTUYECKUM IMPOoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C PA3BUTHEM TEXHHKH M TEXHOJIOTHH, a
TaKxke 00CyKIeHUs MPoOIeM palliOHAIBLHOTO IPUPOIOTIOIB30BAHUS M SKOJIIOTHYECKOI 0€301macHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeJHEro o0miero oOpa3oBaHUs SBISIOTCS
busznveckue Teopun (popMUpOoBaHUE MTPEACTABICHUN O CTPYKTYPE MOCTPOCHUS (PU3UIECKON TEOpUH, POJIU



(GbyHIaMEHTaIbHBIX 3aKOHOB M TMPUHIUIIOB B COBPEMEHHBIX MPEJICTaBICHHUSIX O MpUpOJie, TpaHHUIaX
MPUMEHUMOCTH TEOPHIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUIA U TIPOIIECCOB).

CuCTeMHO-ESITETLHOCTHBIM MOAX0A B Kypce (GU3MKU pealn3yeTcs IpexXIe BCEro 3a Cuér
OpraHM3allK 3KCIEPUMEHTABHOMN edaTenbHoCTH oOyuatonuxces. s 6a30Boro ypoBHs Kypca GU3UKH —
3TO MCIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpBIE B IporpaMMe mo (pusuke OObEAMHEHBI B OOLIMI CNHMCOK YYEHHYECKMX MPAKTUYECKUX pPadoT.
Brigenenue B yKa3aHHOM TMEpeYHE JIA0OPATOPHBIX padOT, MPOBOJUMBIX [JIi KOHTPOJS H OIICHKH,
OCYIIECTBIISIETCSl YYaCTHUKaMH 00pa30BaTENILHOTO Ipollecca MCXO0Ms U3 OCOOCHHOCTEH IMIaHMPOBAHUS U
ocHameHus kKaOuHera Gu3uku. [Ipu sTOM oOecrieunBaeTcs OBIAJEHHUE OOYYAIOMIMMHUCSI YMEHHUSIMU
MPOBOANTHh KOCBEHHBIC M3MEPEHHUS, HCCIEAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYUH U TOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonbiioe BHMMaHME YIenseTcs pPEUIeHHIO0 pPacuyE€THBIX M KauecTBEHHBIX 3aaad. [lpu srtom s
pacuéTHBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 3a]aui C SBHO 3a/IaHHOM (U3NYECKON MOEIbIO, TO3BOJISIIOIINE
MPUMEHSITh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jelia Kypca, TaK U HHTETPUPYS 3HAHUS
W3 pa3HBIX pa3aenoB. J[is KauyeCcTBEHHBIX 3aqad MPUOPUTETOM SBIISIFOTCS 3allaHusi Ha OOBICHEHUE
MPOTEKaHUs (PU3MUECKHUX SIBJICHUHN U MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TPeOyIore BhIOOpa PU3HIecKon
MOJIEJIH JIJIsl CUTYalliH MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY OO0ECIEUECHHUIO
y4eOHOTro rnporecca 6a30BbIif ypoBeHb Kypca (pU3MKH Ha YpOBHE CpeJHero olIiero o0pa3oBaHus JOKEH
M3y4aTbCsl B YCIOBHUSX NMPEAMETHOro KaOuWHeTa (U3MKH WIM B YCIOBUSX HMHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIa. B kabuHeTe hu3uku JO0KHO ObITh HEOOXO0IMMOE JIa00paTOpHOE
00opyI0BaHUE /7Sl BBIMOJIHEHUS YKA3aHHBIX B IPOTpaMMe 1Mo PU3KUKE YICHUYECKUX MPAKTUIECKUX padoT 1
JEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHcTpannoHHoe 00opyAoBaHuEe (OPMUPYETCS B COOTBETCTBUHU C MPHUHIMIIOM MHHHMAaJbHOM
JOCTaTOYHOCTU M OOECleyuBaeT MOCTAaHOBKY IEPEYUCIEHHBIX B MporpaMme Mo (PHU3MKe KIIOUEBbIX
JEMOHCTPAIIMIA JJI UCCIICIOBAHUS U3YYaeMBbIX SBIICHUH U MTPOIIECCOB, IMITUPUUYECKUX U (yHIaMEHTAIBHBIX
3aKOHOB, X TEXHUUYECKUX MPUMEHEHUI.

JlabopaTroproe oOopymoBaHuE ISl YYEHHUYECKUX MPAKTUUYECKUX PaboT ¢dopMHpyeTcs B BHIE
TEMaTUYECKNX KOMIUIEKTOB M oOecredynBaeTcs B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX OOydYarolIuXcs.
Temaruueckue KOMIUIEKTHI J1a00paTOPHOTO OOOPYIOBAHUS JOJKHBI OBITh IMOCTPOEHBI HA KOMIUIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX W ITU(MPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIe TU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU TEISIMU U3YUYeHUsT GU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS

e (opmupoBaHue HMHTEpeca W CTPEMIICHHS OOYYAIOMIMXCS K HAyYHOMY H3YUYEHHUIO MPHPOJIHI,

pa3BUTHE UX UHTEUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BUTHE NPEICTABICHUNA O HAyYHOM METOJE MO3HaHWUA U (OPMHUPOBAHHME HCCIEA0BATEIHCKOTO
OTHOIICHUS K OKPY>KAIOLIUM SIBICHUSM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PECHUS KaK Pe3yJIbTaTa U3ydeHHUsI OCHOB CTPOCHUSI MAaTEPUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMEHUN OOBSICHATH SIBJICHUS C UCIIOJIb30BAaHHEM (PU3UYCCKUX 3HAHUA M HAYIHBIX
JI0Ka3aTeNbCTB;

e (opmupoBanue mpencTaBIeHUN O poiMU (U3MKU AN PA3BUTHS JAPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJOTHA.

JlocTKeHHe 3TUX IeNiell oOecrieunBaeTcs pelIeHueM CIeIyoIuX 3aad B Ipoliecce U3y4eHus Kypca
(hU3UKH HAa YPOBHE CPEHETO 00IIero 00pa3oBaHUs:



® TPHUOOPETCHHE CHUCTEMBbI 3HAHWK 00 OOMMX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX,
BKJIIOYasi MEXaHUKY, MOJIEKYJIIPHYIO (PU3HKY, JJIEKTPOAUHAMUKY, KBAHTOBYIO (DPU3UKY U JIEMEHTHI
acTpo(hu3HKH;
e (opMHUpOBaHME YMEHHH NPUMEHSTh TEOPETUYECKHUE 3HAHUSA JJIsI OOBSICHEHUS (PU3HMUECKUX
SIBJICHUI B IPUPOAE U IS IPUHATHUS MPAKTUUYECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;
® OCBOCHHE CIIOCOOOB pelIeHHs PA3IUYHbIX 33]a4 C SIBHO 3aJaHHOI (hU3NYEeCKOil MO0, 3a/1aY,
MOJIPa3yMEBAIOIINX CAMOCTOATENbHOE CO3/1aHue (PU3MUECKOW MOJENH, aJACKBaTHOH YCIOBHSIM
3aJauu;
® [OHMMaHWe (U3NYECKMX OCHOB U MPHUHLIMIIOB [JEHCTBUA TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS HAa OKPYKAIOLIYIO Cpeay;
® OBJQJICHUE METOJAaMHU CaMOCTOSATEJIBHOIO IJIAHUPOBAHUS U  TPOBEIEHHUS  (PU3UUECKUX
HKCHEPUMEHTOB, aHajdu3a M MHTEpHpEeTalud HWHPOPMALUU, OIpPEJICIEHUs] JOCTOBEPHOCTH
MIOJIyYEHHOT'O pe3yJIbTaTa;
® CO3JaHME YCJIOBUM [UIs pa3BUTUSA YMEHHMM IIPOCKTHO-HCCIECNOBATEIbCKOM, TBOPYECKON
JESITeIbHOCTH.
Ha uzyuenue ¢uzuku (6a30BbIii ypOBEHB) Ha YPOBHE CpeHEro oduiero oopazoBanus oroaurcs 136
yacoB: B 10 kiracce — 68 gacoB (2 yaca B Hefento), B 11 kitacce — 68 yacoB (2 yaca B HEJENIO).
IIpenyiaraemslii B mporpaMme 1o (Gpu3Mke nepedeHs J1a00paToOpHbIX U MPAKTUYECKUX PAa0OT sABISAETCA
PEKOMEHI0BAaHHBIM, YYMTEIb JAEJIaeT BBHIOOP MPOBEICHMs JIAOOPATOPHBIX PAa0OT U OMNBITOB C YYETOM
WH/IMBUYaTbHBIX 0COOEHHOCTEH 00yUaromMXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUs OKpy»Karowero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MopenupoBanue GU3MYECKUX SBJICHUN W TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp um mecto Qu3uku B (OPMHPOBAHUM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHanoroBbie U TU(POBBIC U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHe. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienue, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUalIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoopAuHaT. ClIoKEeHUE MepeMEenieHud U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSMOJHMHEHHOE IBMKeHHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepEMEIICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBobogHoe majieHne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.

KpuBonuneliHoe nBwkeHue. J[BHkeHME MATEpUATIbHOM TOYKM IO OKPY>XKHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHHAas CKOpocTh. [lepuon u yactora
oOparmienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPSIIOB,
LEITHbIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUSI.

[Ipeobpa3zoBanre ABMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBM>XeHUS Tena, OPOIIEHHOTO MO YTJIOM K TOPU30HTY W TOPU3OHTAIBHO.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

HampaBnenue CKOpOCTH MpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOIICHUSI MKy Iy TSMU, TPOMJIEHHBIMU TEJIOM 32 MOCJIEI0BATENbHbIE

paBHbIE MPOMEXYTKH BpPEMEHHU IMPU PAaBHOYCKOPEHHOM MABM)KEHHUU C HAa4YaJIbHOM CKOPOCTHIO,
paBHOU HYIIIO.

N3ydeHne NBUKEHHUS LIAPUKA B BA3KOU JKUIKOCTH.
Wzyuenue nBuxeHus Tena, OpOmEeHHOr0 TOPU3OHTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anmuiies. [1epBoiit 3akoH HertoTona. MHepimanbHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHmun cynepno3unuu cuidl. Brtopoit 3akoH HeroToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA [t MaTEepUAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKobxeHus, kauenus ). Cua tperus. Cyxoe tpenue. Cuina
TPEHHsI CKOJIbKEHUS U cuiia TpeHus mokos. Koaddumnuent tpenus. Cuna cOmpoTUBICHUS TIPU
JBUKEHUU TEJa B )KUJAKOCTH HIIU ras3e.

[ToctynarenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CHJTIBI OTHOCHUTENIBHO OCH BpalleHus. [1nedo cuiibl. Y caoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHE: TMOIIIMITHUKYA, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune nBukeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B IPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMarum.

HccenenoBanue yciioBUl paBHOBECHs TBEPIOTO Tela, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKkoHbl COXpaHEHUs 8 MEXAHUKE

HNmnynbc MaTepralibHOM TOYKHU (T€a), CUCTEMbl MaTepUuaibHBIX ToueK. IMIMyIbC CHIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepualbHOW TOYKW. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEPTHH.

[MotenumansHas sHeprus. [loTeHIMaNBEHAS YHEPTUS YIIPYTO 1e(hOPMUPOBAHHOMN TPy KHHBI.
[MoTennmansHas 3HEpPrHst Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble W HEMOTEHIMAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUN.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpONCTBA U NPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon MOTEHITMATBHOW SHEPTHH B KHHETUYECKYIO i OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol



W3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C TOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOTBI CHIIBI C M3MEHEHHEM MEXaHWYECKOW HHEPrHH Tella Ha
IpUMepe PaCTSKEHHS] PE3MHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaast pu3nKa 1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUU

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BbpoynoBckoe nmwxkenne. duddysus. Xapakrep IBMIKEHUS U B3aMMOICHCTBHS YaCTHIT BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPABIX TENl U OOBSICHEHUE CBOWCTB BEILIECTBAa HA OCHOBE
TUX MoJene. Macca u pazmepsl Mosekyil. Konmnuectso BewecTtsa. [locTosinHass ABorazpo.

TemnnoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUUYECKON TEOpUU
UealbHOTO Tra3a. AOCONMIOTHas TeMmIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOTO JIBMKeHUs yacTull raza. lllkana remnepatyp KenbBuna. I'a30Bble 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon [laneroHa. M3ompoiiecchl B UI€AIBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe mNpe/cTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30XO0pa,
u3obapa.

TexHUUecKue yCTpOCTBA U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAlOUIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu MOJEKYI
OPraHUYEeCKUX COCIUHECHUMN.

OmnbiTel 0 AP PY3UN KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHSL.

Mogens onbiTa llITepHa.

OnpIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOEHCTBUS.

Monens, MWIUTFOCTpUPYIOLIAs IPUPOLY ABIEHUS ra3a Ha CTEHKH COCY /.

OMBITHL, MJUTFOCTPUPYIOLME YPAaBHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

OnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HU3MEpeHHi 00bEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamuueckas cucrema. BHyTpeHHsSs dHEprus TEPMOAMHAMUYECKOM CHCTEMBI U
cniocoObl e€ u3mMeHenus. KommuecTBo TemioTel U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIyUEHHUE. Y I€TIbHas
TEMJI0EMKOCTh BelecTBa. Koau4yecTBo TEMIOTHI P TEIIONepeaayde.

[lonarue 06 anmmabatHOM mpouecce. I[lepBblil 3akoH TepMmoauHamuku. IlpumeHenue
NEepBOro 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I 'padudeckas naTepnperanus padoThl rasa.

Brtopoii 3akon TepmonnHaMuki. HeoObpaTuMOCTh IPOIIeCcCOB B MPUPO/IE.

Tennossie MamuHbl. [I[pUuHIMANIBL JEHCTBUS TETIOBBIX MamiuH. [IpeoOpa3oBanus SHEPTUH B
TETUIOBBIX MamuHax. KoadduimenT noneznoro aeicTBus Temnooit Mamuusl. Lukn KapHo u ero
KO3 PHUILIUEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu



M3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MpU COBEpLICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TIOJT IEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue 3(hupa B TaTYHHOU TpyOKe My TEM TpeHUs
(BHICOIEMOHCTPALIHS).

H3meHeHre BHyTpeHHEH 3HepTruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHHBOM).

Mopenu mapoBoii TypOUHBI, IBUTATENIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kumnenue. AOGCOIIOTHAS U OTHOCUTEIbHAS
BJI&KHOCTh Bo3/ayXa. HachlleHHbIH map. YienpHas TemoTa mnapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIEPATypPbl KUTIEHUS OT AAaBJICHUS.

Teépnoe Teno. Kpucrammnueckue u amopdHbie Tena. AHH30TPOIUS CBONCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuanbl. [lnaBieHne W KpucTam3auus. Y AelbHas
TeruioTa raBneHus. CyOonumanms.

YpaBHEHHE TEIUIOBOTO OallaHca.

TexHuuyeckue ycTpoWcTBa U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUHU MOJYUCHUA COBPCMCHHBIX MATCPUAJTIOB, B TOM YHUCJIC HAHOMATCPHAJIOB,
U HAHOTCXHOJIOI'HUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue npu noOHU>KEHHOM JaBICHUU.

CriocoOb1 U3MepeHHsI BIaKHOCTH.

Habmronenue HarpeBaHusl U MJIaBICHUS KPUCTAITHYECKOTO BELIECTBA.
JleMOoHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znea 4. diiekTpoauHaMuKa

Tema 1. Inexmpocmamuxa

OnekTpuzanusi Tel. ONeKTpUYecKuil 3apsn. JlBa Bula 3IIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MOJTYIPOBOAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsia.

B3anmoneiicteue 3apsgoB. 3akoH Kynona. ToueuyHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro nossd. IlpuHuun cyneprno3unuu
NIEKTPUYECKUX MOJIeH. JINHUY HANPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

Pa6oTa cun anekTpocratnyeckoro mojst. [Torennuan. PasHocts norennmanos. [IpoBogHukn
Y JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM Tosie. [[uanexkTpuueckas IpOHULIAEMOCTb.

OnektpoéMkocTh. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOr0 KOHJIEHCATOpa.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, IJIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T0JI€ 3apsHKEHHBIX TEl.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3alluTa.

JW3eKTpUKU B 3JIEKTPOCTATHUYECKOM IIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TNIOCKOTO KOHJEHCATOPa OT IUIOLIAAH IIJIACTUH, PACCTOSIHUSA
MEXAY HUMH U TU3JIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEKTPUUECKUI TOK. Y CIOBUS CYLIECTBOBAHMS AJIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTKa Lenu.

DIIeKTpHUYECKOe CONPOTHBIICHHE. VY nensHOE CONPOTHUBIICHHE BEIECTBA.
[TocnenoBarensHoOE, NapajiebHOE, CMEIIAHHOE COCIMHEHHUE POBOAHUKOB.

Pabora snexrpuueckoro Toka. 3akon J[xoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE CONTPOTHUBIICHHE MCTOYHHKA TOKA. 3akOH Oma J1s
MOJTHOM (3aMKHYTOM) AJIEKTpUIECcKOi renu. KopoTkoe 3ambikaHueE.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJAHUKOB.
CgoiicTBa p—n-nepexona. [1oxynpoBoHUKOBBIE TPHOOPHI.

DNEKTPUUECKUII TOK B PAacTBOpax M paciulaBax »3JEKTPOJIUTOB. DIEKTPOJIUTHUECKAs
JIUCCOLMaNus. DIEKTPOIU3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MomHus.
[Lnazma.

TexHu4eckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKM TOKa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHL,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIM  JAMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepenne cuilbl TOKa U HAPSHKEHMS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIA
MONEPEUHOr0 CEYEHUsI U MaTepuana.

CMelaHHOE COEIUHEHUE MPOBOIHUKOB.

[Ipssmoe m3MepeHHe 3IeKTPOIABMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajdbBaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 2JIEKTPOJIUTOB.

NckpoBoii pa3psan v MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSS MPOBOUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpOABMXKYIIEN CHIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6nronenue anexTpoiusa.

Me:xnpeamerHbie CBA3U



N3yuenne kypca ¢usukm 0a3oBoro ypoBHs B 10 Kiacce OCYMIECTBISETCS C Y4ETOM
COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbIH (akT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, TMHeHast GyHKIMA, mapabona, runepbona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M UX MNPOEKIHWH Ha OCH KOOpIMHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B JKMBOM mpupone, auddys3us, ocMoc, TernaoooMeH
JKUBBIX OPTaHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BEUIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, YKUJIKOCTEM M Ta30B, JJIECKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAS TUCCOLMAIIUS, TaJbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHue IBIKEHUH C MCTOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINIHUKHN, HCIOJIh30BAHME 3aKOHA COXPAHEHUS HMIIyJbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOMIBHUK, KOHIUIIMOHED, TEXHOJIOTHH MOJIyY€HHs COBPEMEHHBIX MAaTepUaJIOB, B TOM UHUCIIE
HaHOMAaTEepPHaJiOB, W  HAHOTEXHOJOTWH,  DJCKTPOCTATHUECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pa3znea 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossHHbIE MarHuTHl. B3auMOIEWCTBHME IOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJIE.
Bekrop marauTHOM MHAYKIUH. [IpyHIUI Cynepno3uuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
nHAyKUud. KapTrHa TMHUN MarHUTHOM MHIYKIIMH T10JIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 1oJie MPOBOAHUKA C TOKOM. KapThHa JIWHMI MHAYKIMU MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA W 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoIynab W HampapieHue. JI[BUXKEHHE 3apsHyKEHHOM YacTUIbI B
OJTHOPOJAHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBneHue ANEKTPOMAarHUTHOM MHAYKIUHM. [IOTOK BEKTOpa MarHUTHOM HMHIYKLIHH.
DIIEKTPOABMKYIIAS CUJIa UHAYKIWU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKuu Papajes.

BuxpeBoe ayekTpuuecKkoe Moje. IIEKTPOABMXKYIIAs CUjla WHAYKUUHA B IPOBOJHHKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHIyKTUBHOCTD. SIBIE€HME CAMOMHAYKIIMHU. DNEKTPOABHKYIIAs CUIIA CAMOWHTYKIIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJE.



TexHu4eckue yCTpOMCTBA M MMPAKTHYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MAarHWTHI,
AJNIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3I€MEHTAPHBIX YaCTHUII, MHTYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO ITy4YKa MAarHUTHBIM MOJIEM.

JIuHUY MHIYKIMKA MarHUTHOTO TOJIA.

B3aumopelictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIIHH.

IIpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOABUKYILEH CUIIBI MHAYKIMH OT CKOPOCTHU M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHrne MarHuTHOTO NOJIsL KaTYIIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSSHHOTO MAarHWTa HAa PAMKY C TOKOM.

UccnenoBanue siBIEeHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

Pa3pen 5. Kojed6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KOJ1€OAHUA

KonebarenpHast cucrema. CBOOOIHBIE MeXaHUYECKHe Konebanus. [ apMoHUYECKHe
kosnebanus. Ilepuon, dactora, ammiauryna u ¢asza konebanuid. IIpy>XMHHBIH MasSTHHK.
MaremMaTnyeckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KojieOanuii. [IpeBparnienue sneprun npu
rapMOHUYECKHUX KOJIeOaHUsX.

KoneGarenpupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYeCKUMU U JIIEKTPOMArHUTHBIMHU
koneOanusimMu. @opmyna TomMcoHa. 3aKOH COXpAaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxarommx KoleOaHMsIX. BIHYKIEHHBICE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyXIeHHBIE AJIEKTpOMarHUTHBIE KOJIeOaHMs.

ITepemennbiii Tok. CMHYyCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIATYTHOE U JEHCTBYIOIIEE 3HAUEHHUE CHUJIbI TOKA U HATIPSIKECHHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SICKTPUUECKON SHEPrHH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE deKTpodHepruu. KynpTypa wucnonap3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: DIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYEeCKUN
MasITHHK).

HabmroneHue 3aTyxaromux KoJleOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.



OcmumnorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT BPEMEHM) s
DIIEKTPOMATHUTHBIX KOJICOAHHIHA.

Pe3onanc npu mocienoBaTeNbHOM COSAMHEHMM PE3UCTOpa, KAaTYIIKW MHAYKTHMBHOCTH M
KOHJIEHCATOopA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCHMOCTH MEPUOJIAa MAIIBIX KOJeOaHU Tpy3a HA HUTH OT JAJTUHBI HUTH U
Macchl rpys3a.

HccnenoBanue NEPEMEHHOTO TOKa B LENM M3  IOCIEAOBATENBHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbIE 60JIHbL

MexaHn4deckue BOJIHBI, yCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
u januHa BosHbL. [lomepeunble u mpononbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4Y€HHUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTauus BekTopoB E, B, V B anektpomMaranuTHOM BostHE. CBOMCTBA 3JIEKTPOMArHMTHHIX BOJIH:
OTpaKeHHe, TMpelioMIeHHe, mnoysipu3anus, audpakuus, uHTeppepenius.  CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUNBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpeabl.

TexHu4eckue yCcTpoucTBa M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPA3BYKOBAsl JTMATHOCTHMKA B TEXHHKE WM MEIULMHE, pajap, PajAUuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJAO0IbHBIX BOJIH.

KoneOG:mromeecs Teno kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Habmonenne natepepeHny u 1udpakiud MEXaHMUECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habnronenue cBsi3M TPOMKOCTHM 3ByKa W BBICOTBI TOHA C aMIUIUTYJAOW M YacTOTOH
KoJie0aHui.

HccnenoBanue CBOWCTB — 2JEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HHE, IPEJIOMIICHUE,
noJsipu3anus, Judpakius, UHTepepeHIIns.

Tema 3. Onmuka

I'eomerprueckas ontuka. [IpsMonMHENHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyu cBera. ToUeUyHBI UICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHU B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TpENOMIICHHS CBeTa. AOCONIOTHBIM TOKa3arTenb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroia MHOIHOTO BHYTPEHHEIO
OTPaKEHUS.

Hucniepcust cBera. CiioxkHBIN cocTaB Oemnoro ceta. LIBer.



ColOuparonue W paccewBaroIIuMe JIUH3bL. ToHKas auH3a. DOKYyCHOE paccTosHUE U
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. PopMyIia TOHKOU JIUH3BL. Y BEIMYECHUE, JaBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYeCKHEe YCTpPOWCTBA M MPaKTUYECKOE MPUMEHEHHE: OYKH, Jiyma, Qoroarmmapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(paKkinOHHAs peIETKa,
HOJISIPOU.

Jlemoncmpayuu

[IpsimMonuHENHOE pacnIpoCTpaHEHUE, OTPaXEHHE M IpelomiieHue cBera. OnTudyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Monenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TonydyeHne cnexTpa ¢ HOMOLIbIO IPU3MBI.

[Tomyuenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmionenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTynaTel crneunalibHON Teopuu
OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B BaKyyMe, IPUHIHII
OTHOCUTENIbHOCTH DUHILTEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.H€HI/I€ BPCMCHU U COKPAILICHUC OJINHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PENSATUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nes 7. KBantoBas puszuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonbl. ®opmyna [lmanka cBs3M 3HEPrUM POTOHA C €r0 YACTOTOW. DHEPTHS U UMITYIIHC
¢orona.
OtkpeiTne u ucciegoBanue ¢orodpdexkra. Ombitet A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rparuiay Gorordpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE ICMCTBHUE CBETA.



TexHuyeckue yCTpONCTBA M MpPaKTHUYECKOE NpUMEHEHUue: (OoTodJIeMEeHT, (HOTONATUUK,
coNTHeYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. OnwiTel Pesepdopaa mo paccesnuto o -uactui. [ImanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u norsomieHne (GOTOHOB MPU MEPEXOJe aToma ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN S3HEPIMH aTOMa BOJIOPO/A.
BosHoBbI€ cBoiicTBa yacTull. Bonubl ge bpoitnsa. KoprnycKyisipHO-BOJIHOBOW Tyaau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YEHHE.
TexHudeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJINU3
(criekTpocKoIt), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.
Jlemoncmpayuu
Mopnenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmioneHue MuHeHuaThIX CIEKTPOB U3ITyUeHHUSL.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe a0po
ODKCIIEPUMEHTHI, TOKA3bIBAOINE CII0KHOCTh CTPOEHU sapa. OTKPBITHE paIUOaKTUBHOCTH.
OmnpiTer Pe3epdopaa mo onpeneneHuo cocTaBa paJuoakKTUBHOTO u3ayudeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ITyueHus. BiusHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.
OTkpbITHE IPOTOHA U HeHTpoHA. HykionHas Monens siapa I eitsenOepra—Banenko. 3apsn
saapa. MaccoBoe unciio sapa. M30Tomsl.
Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue. 3aKoH
PaAMOaKTUBHOIO pacnaja.
DHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.
Snepubie peakuuu. JleneHue u CUHTES AIep.
Snepusiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TEPCIIEKTUBBI  SAECPHOU
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPTrEeTUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETHCTPAIUH 3JIEMEHTAPHBIX YaCTHUII.
dyHTaMEHTAIbHBIC B3aUMOICUCTBHUS. ENMHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, Kamepa BuibcoHa,
SIEPHBINA peakTop, aToMHass boMoOa.
Jlemoncmpayuu
CUY€TunK HOHNU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH

Oransl pa3BuTUs acTpoHoMu. [IpuknagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.



Bup 3Bé3qH0ro Heba. Co3Besnus, spKue 3BE31bl, UIAHETHI, X BUAUMOE JABHIKEHHE.

Conneunas cucrema.

Connue. ConHeunast akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3IBI, HUX
OCHOBHBIE XapaKTepUCTUKH. J{narpaMma «CIeKTPaTbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI IJTABHOM
IIOCIIEAOBATENBHOCTH.  3aBUCHMOCTh ~ «Macca — CBETUMOCTB» JUuId  3BE3X  IJIABHOM
nocieaoBarenbHOCTU. BHyTpeHHee cTpoeHne 3BE34. COBpEeMEHHBIE IIPEIACTABIECHUS O
IPOUCXOXKAEHNUH U 3Botoluu ColHIA U 3BE3]1. DTarbl )KU3HU 3BE3 L.

Muineunsiii [IyTe — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tunel
rajJlakTuK. PannoranakTuky u kBasapel. YEpHBbIE ABIPHI B siApaxX FaJIaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usirydyeHue.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIPEJENICHUs MOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3AMS
CeBepHOro nomynapus 1 sipkue 3BE3/bI.

Habmonenus B Teneckon JlyHsl, miuaner, Maeunoro Ilyrtu.

Oo6o0maroniee noBTOpeHHE

Pone ¢u3nku u acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
ITHUYECKON chepax AesITeTbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOH KapTHMHE MHpa, poib (pu3nueckoil Teopuud B (OPMHPOBAHUU TPEICTABICHUHI O
¢u3nueckoil KapTUHE MHUpPA, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM pPsiy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Wzyuenue xypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce ocymiecTBIsSeTCS € yd&€ToM
COJZIepKATENBbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBA3aHHbIE C M3YYEHHEM METOAOB HAyYHOTO ITO3HAHMSL:
SIBJICHWE, HAy4YHBIM (akT, TUMOTe3a, (U3NYeCKas BEJIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKHEe (YHKIMU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXIECTBO, BEKTOPBI M HX
IPOCKIMM Ha OCH KOOPJAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC JIEMEHTApHBIX (DYHKIHA,
NPU3HAKH IOJ00MS TPEYTOJIbHUKOB, OMPEACTICHNE TUIOIAAN TUIOCKUX GUTYp U 00bEMa Tell.

Buonozus: anexTpudeckue sIBICHUS B )KUBOU NPUpPO/IE, KoneOaTeabHbIe JBIKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOM NPUPOAE, ACUCTBUE PalMallii Ha KUBBIC OPTaHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKass CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

lI'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJ€KH MarHUTHBIX PyA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIICTPSCEHUN.

Texnonozus: TMHUM DJIEKTPOIIEpEnady, TE€HEPATOpP INEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIIMOHHAs TeYb, pajap, paJuoNpUEMHHUK, TEJIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydeObHoro mpeamera «@du3nka» Ha YPOBHE CPEIHEr0 OOIIEro 0oOpa3oBaHUS
(6a30BBIf  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHIKEHHE  CIEIYIOMIMX  JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U IMPECAMCTHBIX O6p&30BaT€.HBHBIX PE3YJIbLTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS y4yeOHOro mpeamera «DuU3MKa» TOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIlMi, TMMO3UTUBHBIX BHYTPEHHHX
yOEXKICHUIM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIbITa JESTENIbHOCTH B MPOIECCE pealn3aliil OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromerocss Kak AakTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX T'YMaHHUCTHYECKHX M JEMOKPATHYECKUX
IICHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO NEATEIbHOCTh B HMHTEpEcax TIPakJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTMPaBIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOI 1€ATEINbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTHU, TATPUOTHU3MA;

[IEHHOCTHOE OTHOINEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCHICKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OpPUSHTUPYSCh HA
MOpabHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESITEILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIyIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
bu3nIecKoi HayKe;

5) TpyaoBoro BocnuTaHusi:

MHTEPEC K pa3mnyHbIM cepam mpodeccnoHaTbHOM ASSITENEHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (u3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MIPOTSKEHUU BCEU KU3HU,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJBTYpbl, OCO3HaHHE TIJI00AIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;



MJIAHUPOBAHUE U OCYILIECTBIIEHUE IVUCTBUM B OKPY KAIOIIEH Cpelie HA OCHOBE 3HAHUS 1Ieei
YCTOMYHUBOTO pa3BUTHUS YEIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIbHOCTH HKOJOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOLTUXCS 3HAaHUN 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HaHHE IIEHHOCTU HAy4YHOH NeATEIbHOCTH, TOTOBHOCTh B IMPOLIECCe U3YUYEHUS (PU3UKU
OCYIIECTBIISITH MPOEKTHYIO ¥ UCCIIEA0BATENbCKYIO I€ATEIbHOCTh UHANBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3zoBrble JJornueckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBaTh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpEeeIATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOJIEMBI C YIETOM aHAN3a UMEIOIINUXCSI MaTepUaIbHBIX
Y HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN JESTENbHOCTH;

KOOPJAMHUPOBATb W BBINOJHATH pPAa0OTy B YCJIOBUSAX pPEAJbHOrO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

Pa3sBUBATh KPCATUBHOC MBIIIJICHUC IMPU PCIICHUHA KU3HCHHBIX HpOGHGM.

Ba3zoBrbIe ucciaenoBareLCKHuE AeHCTBHSA:

BJIa/IETh HAYYHOW TEPMHHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMHU W METOAaMH (pU3ndecKon
HAYKHU;

BJIAJICTh HAaBBIKAMU y4€OHO-HUCCIIEOBATENLCKOM U MPOEKTHON NEATENbHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB pEIllleHus 3a7a4
buznyecKoro cogepxaHus, NPUMEHEHUIO Pa3IMYHBIX METOI0B TO3HAHUS;

BJIaACTb BUAAMHU ACATCIBHOCTH IO NOJYYCHUIO HOBOI'O 3HAHHA, €ro0 HHTCPIIPCTALIUH,
npeo6pa3OBaHmo 1 MIPUMCHCHUTIO B PA3JIMYHBIX y‘-I€6HI>IX CUTyalusax, B TOM YUCJIC ITPU CO3JaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTATH
TUIIOTE3Y €€ PELICHUS, HAXOAUTh apIyMEHTBI JUIsl JOKA3aTeJIbCTBA CBOMX YTBEPKICHUMN, 3a1aBaTh
apaMeTpsl U KPUTEPUHU PELICHNUS,

aHAJIM3UPOBATH MOJTYUYCHHBIE B XO/I€ PEIICHHUsI 3a/1a4H PEe3yJIbTaThl, KpUTHUECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (pOpMyIIMPOBaTH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOMN IEATETbHOCTH, B TOM
YHCIIe IPH U3YYCHUHU (PHU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B IPAKTUUECKYIO 001aCTh KUZHEAESATEbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 001acTel;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTrnHAJIbHBIC MIOAXOAbI U PCHICHUS

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIOIINE aJbTepHATUBHBIC PEILICHUS.



Patora ¢ undopmanmeii:

BJIAACTb HABbLIKAMHU ITOJIYUYCHU HH(bOpMaHHH (I)I/IBI/ILICCKOI‘O COACPpIKaHNA N3 NCTOYHHUKOB
Pa3HbIX THIIOB, CaAMOCTOATCIBHO OCYIICCTBJIATL IIOUCK, aHAJINW3, CHCTCMATU3AlIUI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (HOPM MpeaCcTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTh HH(POPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
PCHICHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPTaHHU3AlMOHHBIX 3ada4 C COGHIO,Z[GHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opmaTax ¢ Yy4EToMm
Ha3HauYeHUS THPOPMALIUMH U 1IeJIEBON ayAUTOPUH, BEIOUpas ONTUMAIIbHYIO (POpMY IIpeCTaBICHUS
U BU3yaJIM3aIiH.

KoMMyHuKaTHBHBIC yHUBepcaabHbIe y4eOHbIE JeHCTBUA:

OCYILIECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH IESATEIHHOCTH;

pacro3HaBaTh PEINOCHUIKA KOH(QIUKTHBIX CUTYAIH U CMTr4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO M3JaraTh CBOX0 TOYKY 3PEHHMS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUIYaTIbHON paboTHI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIIPEIEIIATh POJIM ¢ YYETOM MHEHUI
YYaCTHHUKOB, 00CYXKJ1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHMBAaTh Ka4eCTBO CBOETO BKJAJA U KaXJIOr0 YYaCTHUKA KOMaH/bI B OO pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejlaraTb HOBBIE IIPOEKTHI, OLICHUBAThb HACU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYWIECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEICHHE B Pa3IUYHBIX CHUTyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENILHO OCYIIECTBISATh IMO3HABATENBHYIO NESTEIBHOCTh B 001MacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHEIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH DPELICHUS PacuETHBIX M KAuyeCTBEHHBIX 3a/ady, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBICHUIO 3PYIUIIMH B 00J1acTH (DU3HKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIBHBII HHTEIEKT:



JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBHI B JESATEIbHOCTb, OILICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
Y MBICJIUTENbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CUTYyallud, BbIOOpa BEPHOTO PELICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHUIO;

IPUHUMATh MOTHBBI U AQPTYMEHTHI IPYTUX MPH aHAIN3E PE3YIbTAaTOB AESATEILHOCTH;

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLUIMOKH.

B mporiecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHS cpefHero olmiero o0pa3oBaHus y OOyYarONIUXCsl COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIIMOHATBHON C(hepbl, OBITh YBEPSHHBIM B ce0e;

CaMOpEeryJIUpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLMOHAIbHBIM U3MEHEHUSIM U MIPOSIBIIATD
T'HOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTM)KEHHUIO LEIU U YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYTHUX,
YUUTBIBATh €TO MPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATH OTHOLICHUS C JAPYTHMMHU
JOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

NPEJMETHBIE PE3YJIbTATbBI

K xonmy obyuenus B 10 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (GU3MKu B (OPMHPOBAHUHM COBPEMEHHOI
Hay4yHOU KApTHHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH;

YUUTBIBaTh TPAHMILBI TPUMEHEHUS H3YYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEepUUalbHas CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENO, MACATBHBIM Ta3, MOJEIH
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TN, TOUCYHBIA AJIEKTPUUYECKUI 3aps]l MPU pelIeHUU
buznyeckux 3a1ay;

pacnio3HaBaTh (hpu3Myeckue SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOpUH CTPOEHUS BeLIecTBa M BJIEKTPOJUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHHE Ted,
JBUKEHHE 10 OKPY>KHOCTH, MHEPIIUs, B3auMoiericTBre Tel, nuddy3usi, OpOyHOBCKOE IBUIKEHUE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUEe 00bEMaA TeJl IPU HarpeBaHuMU (OXJIAKACHUN),
TEIJIOBOE paBHOBECHE, HUCHApeHue, KOHACHCAllWs, IUIaBJIIEHHWE, KPUCTAJUIM3AlMs, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, MOBBILICHHUE JABJICHUS ra3a P €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXIy MapamMeTpaMy COCTOSHHUS ra3a B HM30INPOLECCax, AJIEKTpH3alMs TeJl, B3auMoJeiicTBHE
3apsi/ioB;



ONUCBIBATh MEXAaHUYECKOE JBUKEHUE, MCNONIb3Ysl (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJa, UMIYJbC Tella, KMHETUYECKas
SHEprus, MOTEHIMAaJbHAs SHEPrHs, MeXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTh; MpH
ONKCAaHUM MPABUIIBHO TPAKTOBATh (U3NUECKUNA CMBICIT HCIIOIb3yEMbIX BEJIMUMH, UX 0003HAUCHHUS
U €IUHMIIBI, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIIME NAHHYIO (U3NYECKYIO BEJIMYHUHY C APYTHMH
BEJIMYMHAMU;

ONMCHIBATh M3YYECHHBIE TEIUIOBBIE CBOICTBA TEJ U TEIUIOBBIE SBICHMS, MCIIONb3Ys
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TEeMIepaTypa, CpeIHsAs KHUHETHYecKas SHeprus
XaOTUYECKOTO JIBHKEHHUS MOJIEKYJ, CPEIHEKBAIpAaTH4YHAsi CKOPOCTb MOJIEKYJ, KOJHNYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, Ko3((QUIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OMMCAHUH MPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJTMUNH,
uX OOO3HAYEHMsS W EIUHMIBI, HAXOOUTh (HOPMYJIbl, CBA3BIBAIOLIME AAHHYIO (DPU3MUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAM;

ONMCHIBATh M3YUYEHHBIE 2JIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(Tporecchl), UCTONb3ysl (PU3NUECKUE BEIMUMHBL: AJIEKTPHUECKUI 3apsi, AJIEKTpUUYECKOoe TOoJe,
HANpsDKEHHOCTh  IIOJISA, IOTCHIMAN, PAa3HOCTh IIOTEHLUANOB; IIPU OINHUCAHUU IPABUIBHO
TPAKTOBaTh (PU3MUECKUIl CMBICI MCIIOJIB3YEMBbIX BEIMYUH, HUX OOO3HAUYEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUNHY C IPYTHMMHU BEIIMYMHAMU;

aHaATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3YS (PU3MUECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro Ttsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHEHHS MMITYJIbCA, IIPUHIUI CYNEPIO3UIIANA CUJI, TIPUHLUIT
PaBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoi, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUECKOTO 3aps/a, 3akoH KyJloHa, IpU 3TOM pa3ianyaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHa,
€ro MaTeMaTU4eCcKOe BBIPAKEHHUE U YCIOBUS (TPaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBHS MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuuaTh yCcIOBHs UX O€30I1aCHOTO MCII0JIb30BaHMsI B TOBCEHEBHOM JKU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIECAOBAHUIO (PU3MUECKUX SBICHUH M IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHHUH, TMpu 3TOM  (HOpMYIHPOBATH
npobaeMy/3agady ¥ THIOTe3y y4eOHOro SKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEII0KEHHOTO
000py10BaHUs, MPOBOAUTE OIBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIIATh IpPSIMBIE U KOCBEHHBIE W3MEpPEHMsS (GU3NYECKUX BEIMYHMH, NPU ITOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHsT M MCIOJb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEW U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXy (PU3NUECKMMHU BEIMYMHAMU C UCIIOJIb30BAaHHEM IPSAMBIX
U3MEPEHUH, MpU ITOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH pE3yJbTaThl IOJIYYEHHOU
3aBUCUMOCTH (PU3MUECKUX BETMYMH B BUJE TAOIHI] U TpaUKOB, 1e/1aTh BEIBOJIBI IO pe3yJIbTaTaM
UCCIIEJOBAHMSI;

cobuoaTh INpaBuia O€30MacCHOro TpyAa IpU MPOBEIEHUM HCCIEAOBAaHUI B paMKax
Y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paTOpHOro 000pyIOBaHHUS;

pemaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOMENbI0, HCHOJIb3YS
(u3nyeckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJjaud BHIOUPATh (GU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE Uil €€ pEeLIeHHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAbHOCTH MOyYE€HHOTO 3HAUeHUST (PU3UUECKOM BETMUMHBI;



pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
paccyXJIeHHIA ¢ ONTOpPON Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIOJIb30BAaTh MPU PEIICHUH YUeOHBIX 33a/1a4 COBPEMEHHbBIC HH(POPMALIMOHHBIE TEXHOIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHHUS, HWHTEPIPETALUHd U TPEICTaBICHUS Yy4eOHOW U HaydHO-
NOMYJIsIpHOI HHGOPMaIUH, TOTYUYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
noJy4aeMyro HH(opMaIuio;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOIIECCOB OKPYIKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3HKE B TOBCEAHEBHOMN KU3HU JIsl O0ecTieueHus
0€301acCHOCTH TpU 00pallleHNH ¢ MPUOOPAMHU U TEXHUYECKHUMHU YCTPOMCTBAMH, JIJIsl COXPAaHCHUS
3I0pOBbsSI U COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHHUS B OKpY KaloIIel cpene;

paboTaTh B IpyMIe C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJICH, MIIaHUPOBATh paboTy
TpyNObl, palUOHAIBHO pacHpelessiTh OOS3aHHOCTH U  IUIAHUPOBATh JESATENbHOCTH B
HECTAH/IAPTHBIX CUTYyAIHsIX, aJICKBaTHO OIICHUBATH BKJIAJl KAXKIOTO W3 YYaCTHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMoi PoOIeMBI.

K xoniy obydyenus B 11 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM yPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM

JIeMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTO (GU3MKUA B (POPMUPOBAHMM COBPEMEHHOU
Hay4YHOU KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSTeNIbHOCTH JIIOJIEH, LIETIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS H3YyUYEHHBIX (U3UUYECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUH 3apsif, Iyd CBETa, TOUCYHBIN UCTOUHUK CBETA, s,IEPHASI MOJIEh aTOMa, HyKJIOHHAs
MOJIeTh ATOMHOTO sIJIpa MPH pelieHn: (PU3NIeCcKuX 3a1ad;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
AMEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB, S3JIEKTPOMArHUTHAS
WHAYKIMS, JCHCTBME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIHUWCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PAaCIIPOCTPAHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3aLUsg CBETa, JTUCHEpCUsi CBETa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeToBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToma BOJI0pOJia, ECTECTBEHHAsl U UCKYCCTBEHHAsI paIMOAKTUBHOCTB;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUYECKHE, MArHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO TMPOBOJUMOCTD PA3IMYHBIX Cpell) U DJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: AJIEKTPUUECKUI 3apsia, Cuja TOKa, JJIEKTPHUECKOE
HaIPsSDKEHUE, JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, 3JIEKTPOIBUKYIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mo, cuia Ammnepa, cuna JlopeHila, MHIYKTUBHOCTD
KaTyIIKH, SHEPTusi 3JIEKTPUUYECKOr0 W MArHUTHOTO MOJeH, MepuoJ U YacToTa KojeOaHuil B
K0JIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B IpOIlecce TapMOHUYECKHUX AJIEKTPOMArHUTHBIX
konebaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKAas CHJIA JIMH3BI, MPH OMHCAHWUU IMPABUIHHO
TPaKTOBaTh (PU3WYECKUI CMBICT HCIOIb3YEMbIX BEJIWYUH, HX OOO3HAYeHHs M €IUHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTUMH BeIMYMHAMY;

ONHKCBHIBATh M3YYCHHBIE KBAHTOBBIC SBJICHUS U TPOLECCHl, HUCHOJIB3Yd (U3NUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, DHEPTus W
uMnyiasc (OTOHA, TMEPUOJ TOJypacmaaa, 3HEpPrus CBsI3W AaTOMHBIX SAep, NpU OMHCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCMOJIb3yEeMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHl M SIBICHUS, UCIONB3Ys (U3MUECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAICIBHOTO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHa, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHEHHE DifHIITEHHA 17151 (oT0d(h(PeKTa, 3aKOH COXpaHEHUS SHEPTUHU, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS AJIEKTPUYECKOro 3apsijia, 3aKOH COXPAHEHHS MacCOBOTO YHUCIA,
noctynatel bopa, 3akoH pagMOAKTUBHOIO pacmaja, IOpU O3TOM paszindaTrh CIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHWE M YCIOBUSA (TpaHUIIBI, 00JacTH)
MPUMEHUMOCTH;

OTpeeNATh HaIpaBJICHWE BEKTOpa MHAYKLUHWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiel Amriepa u cuiibl Jlopenna;

CTPOUTH M OITUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICOBAHHUIO (PU3WYECKUX SIBICHUN M MPOILIECCOB C
UCIIOJIb30BAaHWEM TPSAMBIX U KOCBEHHBIX H3MEpEHUH: Tpu d3ToM  (POpMyJIHUPOBATH
npo0JemMy/3aady 1 TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, TPOBOJAUTH OMBIT M JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE W KOCBEHHBIC H3MEpPEeHHs] (DU3MYECKHX BEIWYUH, MPH ITOM
BbIOMpATh ONTUMANbHBIN CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJTMYUH C UCIOJIE30BAHUEM MIPSIMBIX H3MEPECHHUIA:
IpU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAThl MOJYYCHHON 3aBUCHUMOCTH
busznyecKkux BEIWYMH B BHAE TaOIull U TpapuKoB, JAeNaTh BBIBOABI IO pe3ysibTaTaM
UCCIIEJIOBAHMUS,

coOnronarh mpaBuiaa O€30MacHOr0 TpyJa MpU TPOBEACHUHM HCCICIOBAHUN B paMKax
y4e0HOrO0 JKCIIEpUMEHTa, Y4eOHO-HUCCIETOBATENILCKOH M TMPOCKTHOW JEATENBHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000Py0BaHMUS;

pemiath pacu€THble 3aJayd C SBHO 33JaHHOM (U3MUYECKOH MOJENbl0, HCIOIb3Ys
dusznyecKre 3aKOHBI M MIPUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4d BHIOMPATh PUZNUYECKYIO
MOJIeb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
MIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIHUNHBI,

pelath KayecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUMBYIO IIETIOUYKY
PaCCyXICHHI ¢ OIOPON Ha M3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUECKHE SIBIICHUS;

MCIIOJIb30BATh MPH PEIICHUN YIeOHBIX 3a/1a4 COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHH
JUIsL TIOMCKA, CTPYKTYpUPOBaHHUS, HWHTEPIPETAlUHd U TPEICTaBICHUS Yy4eOHOW U Hay4yHO-
NOMYJISIpHOIM HHGOpPMAIUH, TOTYYEHHOU U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
noJy4yaeMyro HH(opMaIuio;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIINH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MaCHOT0 UCIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAYKH, B 00OBSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJOTHUH;

HCIIOJIb30BaTh TEOPETUIECKIE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOM KU3HU JISI 00ECTICUCHUS
0€30MacHOCTH IpU OOpaIlEHUH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPONUCTBAMHU, JJII COXPaHEHUs
3JI0POBBS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpeie;



paboTaTh B IpyMIe C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYNIbl, PpAlMOHAIBHO paclpeneisiTh OOS3aHHOCTH M  IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)KIOI'O0 M3 YYaCTHUKOB I'pYIIbI B
pelIeHrne paccMaTprUBaeMoO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/t Kontponbnbsie  IlpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 dusnka u METo ay4HOro MO3Ha 2 0 0 BrGmiorexa LIOK
. W3MKa U METOJIbl HAyYHOT'O ITO3HAHMS
A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 Kinematitica . 0 0 https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.2
Aunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3 6 1 1
aKOHBI COXPAHCHHS B MEXaHUKE https://m.cdsoo.rw/ 741672
Hroro no pasneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOHAMHKH 0 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 0 0 bu6mmoreka [IOK

®da3oBbIC MEPEXOIBI

https://m.edsoo.ru/7{41bf72
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https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 24

Paznen 4. JIEKTPOJANHAMUKA
4.1 DJIeKTpOCTaTUKa 10 brbmiorexa OK

. JIEKTPOCTATH

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

47 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [JOK

’ B Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJTACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrtpoabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznea 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosje. DJeKTpOMarHUuTHasI 1 1 3 Bu6muotexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHu4yecKkue U 3JEKTPOMarHUTHBIE 9 0 | Bu6muotexa [JOK
’ Kose0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4yecKkue U 3J1EKTPOMarHUTHBIE 5 1 0 Bu6muotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
23 O 10 0 3
i https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHN
31 OCHOBBI crIeIIUAIBHOU TEOPHH 4 1 0 bubmmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6 OK
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 0 0 htPtIp::I;I/?rTl:iiasci.ru 784169 7c



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

4.2 4
Crpocine atoma https://m.edsoo.ru/7{41c97¢
bubmunoreka LIOK
4. A
3 TOMHOE AApO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 Dneme aCTpPOHO actpodus 7 buommorexa LIOK
’ HIEMCHTE! ACTPOHOMILIL 1 ACTPOGHIHIH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBGOBLIAIOIIEE IOBTOPEHUE
but6mmoreka [IOK
6l Obobmarowiee oBToperie 4 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MMOYPOYHOE IIJIAHUPOBAHUE
BOCIIMTATEJILHASL JEATEJBHOCTh YYUTEJS HA YPOKAX IO TPEJIMETY «®U3UKA» NMPEINOJATAET
CJIEIYIOIIEE:

* YCTaHOBJICHHE JIOBEPHUTEIbHBIX OTHOIICHUH MEXAYy YyUUTeNIeM U €ro y4YeHHKaMH, CIOCOOCTBYIONIIUX ITO3UTHBHOMY BOCHPHUSTHIO
yyYaluMuUcs TpeOOBaHWUN M TMPOCHO yuUTeNs, NPUBICUCHHIO WX BHUMAHUSA K OOCYKZaeMoil Ha ypoke HH()OpPMAaLUH, aKTHUBU3AIMU HX
IIO3HABATEIILHON JEATEIbHOCTH;

* TOOY>KJIEHWE YYEHUKOB COOIO/IaTh HA YPOKE OOLIETPUHATHIC HOPMBI MOBEACHUS, MpaBuia OOMICHUS CO CTapUIMMHU (YUUTENSIMU) U
CBEpPCTHUKAMH (YYCHHUKAMH), TPUHIMIBI y4eOHOW TUCIHIUIMHBI MU CaMOOPTaHM3AIlMH, MPUBJICUCHUE BHUMAHUS K HOPMaM IOBEACHHS H
MOPAJIBHBIM LIEHHOCTSIM KYJIBTYPBI CTPaH U3y4aeMOr0O A3bIKa;

* IPUBJICYCHNE BHUMAHUS YUEHUKOB K IIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypOKax SIBICHUN, OpraHU3aIus UX paboThl ¢ OTy4YaeMoi Ha
YPOKE COIMaIbHO 3HAYMMOIN MH(OpMaLUel — MHULIMUPOBAHHE €€ OOCYKICHUs, BBICKAa3bIBAaHHS YYAIIMMHUCS CBOETO MHEHHS IO €€ MOBOJIY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

* JHCIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH CoOJepXKaHUsA Y4eOHOrO IpeIMeTa uepe3 JAEMOHCTPALUIO JIETSIM MPUMEpOB
OTBETCTBEHHOTO, TPAKIAHCKOTO TOBEICHUS, IPOSIBIICHUS YSJIOBEKOIIOOUS 1 JOOPOCEPICUHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIMX TEKCTOB JIJIS
YTCHHUA, 3aJa4 AJIs1 peLHeHI/IH, HpOGHeMHBIX CI/ITyaL[I/Iﬁ JUTA O6cy)KI[eHI/I$I B KJIaCCEC, BOCIIMTAHHUC TOJIepaHTHOFO OTHOLICHUS K I[pyFOﬁ Ky.HI:Type 148
€€ 0COOCHHOCTSIM;

* IPUMEHEHHNE HA YPOKE HMHTEPAKTUBHBIX (POPM PaOOTHI yUAIIUXCS:

- UHTCJUICKTYAJIbHBIX UI'P, CTUMYJIMPYIOIIUX ITO3HABATCIIbHYO MOTHUBALIUIO YYCHUKOB, ITUAAKTHUYCCKOIO TCaTpa, r’AC MMOJTYUCHHBIC Ha YPOKC
3HaHUA O6I>II‘pI>IBaIOTC$I B TCaTPAJIbHBIX MOCTAHOBKAX;

- TUCKYCCHI1, KOTOpbIE TAIOT yYaIlIUMCs BO3MOXHOCTh TPUOOPECTH OIBIT BEICHUSI KOHCTPYKTUBHOTO TUANIOTa;
- TPYIIOBOI paboThl WK pabOTHI B Tapax, KOTOPbIE y4aT 00y4aromuxcsi KOMaHIHOHM paboTe ¥ B3aUMOJIEHCTBUIO C APYTUMU JAETbMU;

* BKJIIOYEHHE B YPOK WIPOBBIX MPOLELYp, KOTOPhIE MOMOTAIOT MOAJEPKaTh MOTHBAIMIO JIETeH K MOJyYEHHUIO0 3HAHUM, HaJa)KUBaHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILEHUH B KJ1acce, IOMOTal0T YCTAHOBJICHHUIO JOOpOKeNnaTeNIbHOM aTMOC(ephbl BO BpeMs YPOKa;



* MHULMUPOBAHUE U MOJAEPIKKA HCCIEIOBATENbCKON IESITENbHOCTH OOYyYaIOUIMXCS B paMKax peaau3allMd MUMH WHAWBUIYAJIbHBIX U
TpYHOIIOBBIX HCCICAOBATCIBLCKUX IMPOCKTOB, YTO [JaCT MKOJIbHUKaM BO3MOXKHOCTb HpHOGpGCTI/I HAaBBbIK CaAMOCTOSATCIBHOI'O PCIICHUA
TEOPETUYECKOM MPOOIEeMbl, HABBIK T€HEPUPOBAHUS U 0OPMIICHUSI COOCTBEHHBIX HCH, HABBIK YBAKUTEIBHOTO OTHOLICHUS K UYXKUM HACSM,
o(opMIICHHBIM B paboTax JIPYyrux MCcieloBaTesei, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MIEpe]] ayJUTOpUei, apryMEHTUPOBAaHHS M OTCTaUBAHUS
CBOEH TOYKH 3pEHUS.

OcyecTBisieTcs yepes:
Ha pezuonansnom, MynHuyunaibHoOM U 6CePOCCUTICKOM YPOGHE:

® yyacThe B IMpPEIMETHBIX OJUMIHUaZaxXx (OYHBIX M 3A0YHBIX), MPEAMETHBIX KOHKYpCaX, HAyYHO-IPAKTHUECKUX KOH(EpEeHIUsX,
COpPEBHOBAHUSIX.
Ha ypoene kopnyca:

e CrenuajgbHO pa3padOTaHHbIC 3aHATHS — COOBITUHHBIC YPOKH, IMOCBSIIEHHBIE HCTOPUYECKUM JaTaM U COOBITUSIM, OHJIAWH-3KCKYPCUU
KOTOPBIE, pacIIUPsI0T 00pa30BaTEIbHOE MMPOCTPAHCTBO MTPEIMETA, BOCIIUTHIBAIOT YBAKEHUE K UCTOPUYECKUM JIMYHOCTSIM, JIIOJIIM HAYKH,
J11000BB K MPEKPACHOMY, K IIPHPOJIE, K POJHOMY Kparo;

® 3HAKOMCTBO C Pa3JIMYHBIMHU JOCTHKCHHUSIMHU HAyKH U TEXHHKH, OOCYXICHHE HKOJOTHUECKUX MpPOOJIeM, MCCIEAOBAaHHUS M BHECCHHE
IIPEMIOKEHUH 110 MUPOYCTPOMICTBY;

® [pOBe/ICHUE YUCOHBIX (OIMMITNA/IbI, 3aHUMATENIbHbBIE YPOKH U NATUMUHYTKH, YPOK - JI€JIOBasi UTPa, YPOK — MTyTELIECTBUE, YPOK MacTep-
KJIacc, YPOK-HCCIIEIOBAaHUE U JIp.) U y4eOHO-pa3BiIeKaTelbHbIX, CIIOPTUBHBIX MEPONPUATHil (KOHKypc-urpa «IIpeameTHsIi kpoccBOpa»,
TypHUp «CBOS Urpa», BUKTOPUHBL, JINTEPaTypHasi KOMIIO3ULMS, KOHKYPC I'a3eT U PUCYHKOB, SKCKypCHUs U Jp.);

® UCMOJb30BAaHHE BU3YaJIbHBIX 00pa30B (IIPEIMETHO-ICTETUYECKOM Cpe/bl, HAIVIsIHAS aruTalus IIKOJbHBIX CTEHIOB, MPEIMETHOU
HalpaBJIEHHOCTH, COBMECTHO MTPOU3BOIUMBIE BUJICOPOIMKH 10 TEMAM ypOKa);

e yyacTHE€ MeJaroroB-npeiMeTHUKOB B CoBeTe NpO(UIAKTUKE 110 BONPOCAM HEYCIEBAIOUIMX OOYYarOIUXCS € LEJIbI0 COBMECTHOIO
COCTABJICHUS IUIAHA JTUKBUJALUM AKaIEMUYECKON 3aJOJDKCHHOCTH 10 IIPEIMETAM;

y4acTHe NeJaroroB-peMETHUKOB B POIUTENBCKUX COOPAaHUAX yUEOHBIX OTAEIECHUH.

BOCIIMTATEJLHASL NEATEJBHOCTh YUYUTEJS HA YPOKAX MO TPEJAMETY «®WU3UKA» NMPEINOJATAET
CJIEIYVIOIIEE:



* YCTaHOBJICHHE JJOBEPUTENIbHBIX OTHOIIECHUH MEXAy y4YUTelIeM U €ro y4eHMKaMH, CIHOCOOCTBYIOIIUX IO3UTHBHOMY BOCIHPUSTHIO
yyYaluMucs TpeOOBaHWUN M MPOCHO yuuTeNns, NPUBICUCHHIO WX BHUMAHUSA K OOCYKZaeMoil Ha ypoke HH(OpPMAaLUH, aKTHUBU3AIMU HX
IIO3HABATEIILHON JEATEIbHOCTH;

* MOOYX/ICHNE YYCHHKOB COONIOATh HAa YPOKE OOIICHPHHITHIE HOPMBI IMOBEJACHUS, MPaBUiIa OOMICHHUSI CO CTapIIUMU (YUUTEISIMH) U
CBEpPCTHUKAMH (YYCHHKAMH), MPUHIMIBI y4eOHOW MUCIMIUIMHBI MU CaMOOPTaHMU3AIlMH, MPUBJICUCHUE BHUMAHUS K HOPMaM IOBEACHHS H
MOpaTbHBIM IIEHHOCTSIM KYJIbTYPBI CTPaH U3y4aeMOTO SI3bIKA;

* IPUBJICYCHNE BHUMAHNS YUEHUKOB K IIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypOKax SIBICHUN, OpraHU3aIys UX paboThI ¢ OTy4aeMoi Ha
YpOKE COIMAIbHO 3HAYMMOIN MH(OpMaLueil — HMHULIMUPOBAHUE €€ OOCYKACHUS, BBICKAa3bIBAaHHS YYAILIMMHUCS CBOETO MHEHHS IO €€ MOBOJIY,
BBIPAOOTKH CBOETO K HEll OTHOLICHHUS;

* JHCIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH CoJepXaHUsA Y4YeOHOro IpeIMeTa uepe3 JAEMOHCTPALUIO JIETSIM MPUMEpOB
OTBETCTBCHHOTO, TPAKIAHCKOTO TOBEICHUS, IPOSBIICHUS YSJIOBEKOIIOOUS 1 J0OPOCEPICUHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIMX TEKCTOB JIJIs
YTCHHUA, 3aJa4 AJI1 peLHeHI/I}I, HpOGHeMHBIX CI/ITyaL[I/Iﬁ JUIA O6cy)KI[eHI/I}I B KJIaCCEC, BOCIIMTAHHUC TOJIepaHTHOFO OTHOLICHUS K I[pyFOI\/'I Ky.HI:Type 148
€€ 0COOCHHOCTSIM;

* IPUMEHEHHNE HA YPOKE HMHTEPAKTUBHBIX (POPM PaOOTHI yUAIIUXCS:

- UHTCJUICKTYAJIbHBIX UI'P, CTUMYJIMPYIOIINUX IMTO3HABATCIIbHYO MOTHUBALIUIO YYCHUKOB,; ITUAAKTHUYCCKOI'O TCaTpa, r’AC MMOJTYUCHHBIC HA YPOKC
3HaHUA O6I>II‘pI>IBaIOTC}I B TCaTPAJIbHBIX IMOCTAHOBKAX;

- TUCKYCCHI1, KOTOpbIE TAIOT yYalIUMCS BO3MOXHOCTh TPUOOPECTH OIBIT BECHUSI KOHCTPYKTUBHOTO TUAJIOTra;
- TpyIIOBO paboThl WK pabOTHI B Tapax, KOTOpPbIE y4aT 00ydaromuxcsi KOMaHIHOM paboTe ¥ B3aUMOJIEHCTBUIO C APYTUMU JAETbMU;

* BKJIIOUEHHE B YPOK WIPOBBIX MPOLELYP, KOTOPBIE TOMOTAIOT MOAJAEPKAaTh MOTHBALIMIO JETEW K MOJYYEHUIO 3HAHWM, HaJa)KUBaHHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHUH B KJ1acce, IOMOTal0T YCTAHOBJICHUIO JOOpOKeNIaTeNIbHO aTMOC(ephbl BO BpeMs YPOKa;

* MHUIIMHPOBAHUE U TOJJCPKKA HCCICNOBATEIBCKONW NEATEIHHOCTH OOYYAIOIMIMXCS B paMKax peanu3allid UMW WHIUBUIYaTbHBIX U
TPYNIOBBIX HCCIENOBATEIbCKUX TMPOEKTOB, YTO JAaCT IIKOJbHUKAM BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIIBHOIO PpPELICHHUS
TEOPETUUECKON MPOOJIeMbl, HaBBIK T€HEPUPOBaHUS U 0POpPMIIEHHs COOCTBEHHBIX UIEH, HABbIK YBAKUTEIHHOTO OTHOUICHMS K UYKUM HIEsM,



0(OpPMIIEHHBIM B paboTax APYTuX HCcleAoBaTeNel, HaBbIK MyOIMYHOTO BRICTYIUICHUS MEepe] ayJUTOPHE, apryMEHTUPOBAaHUS U OTCTaUBAHMUS

CBOEH TOYKH 3pEHUS.

OcymecTBisieTcs yepes:

Ha PEeCUOHATITbHOM, MYHUUUNAIBHOM U 3cepoccuﬁc:<0M Yypoene:

ydyacTHe B TPEAMETHBIX OJUMIHMAAaX (OYHBIX W 3a0YHBIX), MPEAMETHBIX KOHKypcaX, Hay4HO-IPAKTUYECKHX KOH(epeHUusX,

COPEBHOBAHUSX.

Ha ypoene wikonbi:

CHeUHaTbHO pa3paboTaHHBIC 3aHATHUA — COOBITUIHBIC YPOKH, MOCBSIIEHHBIE UCTOPUYECKUM JlaTaM M COOBITHSM, OHJIAHH-IKCKYPCUHU
KOTOpBIE, pacIIUpPsIOT 00pa3oBaTeIbHOE IPOCTPAHCTBO MPEIMETA, BOCIUTHIBAIOT YBAKEHUE K HICTOPUUYECKUM JTUYHOCTSIM, JIFO/IIM HAYKH,
JT1000Bb K MPEKPACHOMY, K IIPUPOJIE, K POAHOMY Kpalo;

3HAKOMCTBO C PAa3JIMYHBIMU AOCTHXXCHUSAMU HAYKH W TCXHHUKH, O6Cy)KI[eHI/Ie 9KOJOTHYCCKUX HpO6JIeM, HCCIICOOBaHUA M BHCCCHHC
MPEJI0KEHUH 110 MUPOYCTPOUCTRBY;

MpoBeeHHE YUeOHBIX (OJMMITHA/IbI, 3aHUMaTeNIbHbIE YPOKU U MATUMUHYTKH, YPOK - JIEJIOBasi UTpa, YPOK — MyTEUIeCTBUE, YPOK MacTep-
KJIaCC, YPOK-UCCIIEJOBAHHE U Jp.) U Y4eOHO-pa3BieKaTeNbHbIX, CHOPTUBHBIX MEpONpUsATUil (KOHKypc-urpa «IIpenMeTHslil kpoccBOpI,
TypHUp «CBOS UTpay», BUKTOPUHBL, JIUTEPATypHasi KOMIIO3UIUS, KOHKYPC Ta3eT U PUCYHKOB, SKCKYypCHUs U Jp.);

UCIIOJIb30BaHNE BU3YaJIbHBIX 00pa30B (MPEAMETHO-3CTETUUECKON Cpelbl, HarIsgHas aruTalus IIKOJbHBIX CTEHJOB, MPEAMETHOMN
HaIpPaBJIEHHOCTH, COBMECTHO MPOU3BOIMMBIE BUJICOPOJIUKH [0 TEMaM ypOKa);

ydacTue IeJaroroB-npeaMeTHukoB B CoBeTe NMpo(duiiakTUKE MO BOMPOCAM HEYCIEBAIOIIMX OOy4YarOUIMXCS C LENbI0 COBMECTHOTO
COCTAaBJICHUA ITJIaHa JIMKBU AU aKa,Z[GMI/I‘IeCKOI\/'I 3aA0JDKCHHOCTH I10 MPEAMCTAaM;

10 KUIIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Koutpoabnble IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl




®usuka — Hayka o npupojae. Hayuneie

Bbu6nmuoreka [JOK

1
METOAbI MO3HAHUS OKPYKAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Poxab u Mecto du3uku B GOpMUPOBAHUH

2 COBpPEMEHHOM i)a YHOU K(E. IT)I/IHLI,)I MUpa, B bubmmnorexa LIOK

p . Y P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JIeATEIbHOCTH JII0IeH
Mexannueckoe ABUKEHUE.

3 OTHOCHUTEIBLHOCTh MEXaHUYECKOTO bubmuorexa [JOK
nBwxenus. [lepemenienre, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPAMOINHENHOE NBUKECHUE bubmmnorexa IOK

p p https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE bubanorexa HOK
JBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOomHoe majieHne. Y CKopeHue Bbu6nuoreka [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc

7 Kpusonuneiinoe neuxenue. J[BrmxeHue bubmuotexa [JOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunin oTHOcuTENnbHOCTH [ anumnes.

. bu6mmoreka [IOK
8 Nuepumnanbubie cuctemsl otcuerta. [lepBriil
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHIMO cynepno3uiiiu
9 cui1. Bropoit 3akoH HII)ﬁOTOHa zgm ’ buGnnorexa LIOK
) p . https://m.edsoo.ru/ff0c3be8
MaTepUAIbHON TOYKHU

10 Tperuii 3akoH HproToHa U151 MaTepraabHbIX bubmmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3bed

1 3aKoH BceMUpHOTO TsroteHus. Cuna bubanorexa HOK

TAXKCCTH. HepBa;I KOCMHUYCCKast CKOPOCThb

https://m.edsoo.ru/ff0c3d00
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Bbu6nuoreka [JOK

12 Cwuita ynpyroctu. 3akoH ['yka. Bec Tena
yrpy Y https://m.edsoo.ru/ff0c3el8
Cwuia tpenust. Koaddumuent tpenns. Cuna
13 comho . . e bubmmoreka [JOK
MIPOTUBJICHUS TP JIBHXKEHUU TeJla B
P P https://m.edsoo.ru/ff0c3{76
KUJKOCTH WJIH ra3e
[TocTynarenbHOE U BpalaTelbHOE TBUKEHHE
14 a0COIOTHO TBEPAOTO Tella. MOMEHT CHITBI. bubmmoreka [JOK
[1neyo cunbl. YciioBHs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynsc MaTepuabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. MIMIynbC cuibl. 3aKOH bubmmoreka [IOK
COXpaHeHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE
PaGota u momHOCTh cuibl. Kunetndeckast
" bu6mmoreka [IOK
16 SHEprus MaTepuaabHON ToukH. Teopema 06
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHYECKOW SHEPTUU
[TorenumansHas sueprus. [loreHmansHas
17 SHEPTHUs yrnpyro aeopMupoBaHHON bubnumoreka [IOK
npy>kuHbl. [loTeHInaNbHAs SHEPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTH 3EMIIU
[ToreHunanbHbIE U HETIOTEHIIMAIbHBIE CUJIBL.
CBs13b paOOTHI HEMOTEHIIUANBHBIX CHJI C
N bu6mmoreka [IOK
18 U3MEHEHUEM MEXaHUYECKON SHEPTUU
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPTUHU
JlabGopaTtopHnas pabota «/cciaenoBanue CBsI3u
19 paboThI CUJIBI C U3MEHEHUEM MEXaHNYeCKON

SHEPIrUM Tejla Ha IPUMEPE PACTAKEHUS
PE3UHOBOTO KI'yTay



https://m.edsoo.ru/ff0c3e18
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20

KonTtponsHas padora no Teme «KunemaTuka.
JnHamuka. 3aKOHbI COXpaHEHUS B
MEXaHHKE»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KHMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJACHCTBUS
YyacTHIl BeuiecTBa. Mojienu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX TEI

23

Macca monekyn. KonnyecTBo BemecTsa.
ITocrosinHass ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
m3mepenue. [lkana remneparyp Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeaHEel KHHETUYECKON SHEPTUU JBUKCHUS
MOJIEKYJ. YpaBHeHUEe MeHieneeBa-
Knaneitpona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon [anpToHa. 'a30BbIC 3aKOHBI

28

JlaboparopHas pabota «lccrnenoBanme
3aBUCUMOCTHU MEXKIY lTapaMeTpamu
COCTOSIHHSL Pa3pPEIKEHHOTO Ta3a

29

HM3onporeccs B UieaabHOM ra3e u ux
rpaduveckoe mpeacTaBicHIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs1 s3HEpTUS TEPMOAUHAMUYECKON
CUCTEMBI U CTIOCOObI €€ N3MEHEHHUS.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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KomuuectBo TemnoTsl u pabota. BHyTpenHsis
SHEPIHs OJHOATOMHOI'O MJ€aJbHOIO ra3a

31 Bunae! Tennonepenaun bubmorexa [TOK
A pel https://m.edsoo.ru/ff0c5¢36
VY ienbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuuecTBo TEmIOTHI pu TEIIoNnepeaye bubmorexa [TOK
. p peAate. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHbIi poriecc
1 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €TO bubanorexa HOK
IIPUMEHEHUE K U30IIpoLeccaMm https://m.edsoo.ru/ff0c5efc
34 HeoGpatumocTs npoiieccoB B IpUpo/Ie. bubmmoreka [JOK
BTopoii 3ak0H TEpMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevicreus u KI1/1 remoBoit Bbu6nmuoreka [JOK
MallAHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETUKH
18 O6o6marmuii ypok «MosekymnspHas bubanorexa HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paborta mo Teme
39 «MonekynsipHas ¢puzuka. OCHOBBI bubmorexa HOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIUS. bubmmoreka [IOK
Ncnapenue n kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCOJIFOTHASI 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
BO3ayxa. HacellieHHbIi nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIe Tea. AHU30TPOIHS CBOMCTB bubanorexa HOK

KpucTayioB. JKuakue KpucTasuibl.
CoBpeMeHHbIE MaTepuabl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5c36
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43 [1naBneHue u Kpuctamm3anus. Y 1enbHast bubmmoreka [IOK
tertoTa rmiaBneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
Bbu6nmuoreka [JOK
44 YpaBHEHHE TEILIOBOTO OajlaHca
P https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Ten. DIeKTPUIEeCKUH 3aps. bubanorexa HOK
JIBa BuJa SIEKTPUUECKUX 3apsa0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHUKY, TUATIEKTPUKH U
46 MOJYIIPOBOJHUKHU. 3aKOH COXPaHEHUI bubmorexa LIOK
yrp ’ p https://m.edsoo.ru/ff0c6bce
3JIEKTPUYECKOTO 3apsijia
47 B3anmoperictue 3apsnoB. 3akoH KynoHna. bubmmoreka [JOK
To4euHblil JIEKTPUUYECKUI 3apsia https://m.edsoo.ru/ff0c6ce4
Hanps>k€HHOCTB JIEKTPUYECKOTrO MOJIS.
48 IIpuHIUN CyIepIO3UIIUN SICKTPUUECKUX buGnnorexa LIOK
p . ynep . p https://m.edsoo.ru/ff0c6df2
nosieit. JIuauy HanpsHKEHHOCTH
49 Pabora cuit 371eKTpOCTaTHUECKOTO TOJISI. bubanorexa HOK
ITorenuman. Pa3HOCTh HOTEHIINAJIOB https://m.edsoo0.ru/ff0c6f00
[TpoBOTHUKY U AWDIICKTPUKHU B
bu6mmoreka [IOK
50 3JIEKTPOCTATUYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnekrpoéMkocTs. KonaeHcaro
p A p https://m.edsoo.ru/ff0c7126
57 DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubmmoreka [JOK
DHeprus 3apsHKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
3EKTPOEMKOCTH KOHieHcaTopa”
54 [IpuHIIMTT IEHCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIMMPOBAJILHOT'O aIIapara,



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c7018
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CTPYWHOTO NMPHHTEPA. DINEKTPOCTaTUYECKAs
3alMTa. 3a3eMJIEHUE JIEKTPOIIpHOOpOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymectBoBanusl. [locrosaunsiii Tok. Cuina
toka. Hanpsoxenue. ConpoTusieHue. 3aKoH
OmMa jy1st yyacTka 1enu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHEHUE IPOBOIHUKOB.
JlaboparopHuas pabota «3yueHue
CMEIIIAaHHOTO COCTUHEHHSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTH ANMEKTPUIECKOTO TOKA.
3akoH [[>xoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM )

3NIeKTpUYeCcKoM enu. KopoTkoe 3aMbIKaHKeE.

JlaGopaTtopnas pabota «M3mepenne IC
UCTOYHHKA TOKA U €T0 BHYTPEHHETO
COITPOTHBIICHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPhI.
CBepXIpoBOAMMOCTh

60

DneKkTpuueckuil Tok B Bakyyme. CBolicTBa
JJIEKTPOHHBIX ITyYKOB

61

[TorynpoBOAHHUKY, UX COOCTBEHHAS U
npuUMecHas MpoBoAUMOCThb. CBoiicTBa p—n-
nepexojia. [lomynpoBoJHIKOBBIE TPHOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUUYECKUH TOK B pacTBOpax U
pacruiaBax 3JeKTPOJIUTOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
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DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI.
DIIEKTPOIIN3

DNEeKTPUYECKUH TOK B ra3ax.

bu6mmoreka [IOK

63 CaMOoCTOSITeTTbHBIM U HECAMOCTOS TEIIbHBIN 1 https:/m.cdsoo.ru/fc84ac
paspsaa. Monnus. [1nasma
DneKTpuuecKre mpuOOpsl U yCTPONCTBA U UX
64 npaKTqucxoe HpI/II)MeHSHI/Ie.};IszI/IHa 1 bubmorexa HOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bu6mmoreka [IOK
65 O6o0maromuii ypox «IeKTPOTHHAMUKA) 1 hitps://m.cdsoo.r/ f0c88be
KoHnTtponbHas paborta mo Teme
66 «2nekTpoctatuka. [locTossHHBIN 1 bubanorexa HOK
AJIEKTPUYECKHUM TOK. TOKH B pa3InyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsublit ypok. KonTponbHas pabora no | bubmmoreka [JOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maromuii ypok no | bubmmoreka [IOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Kontpoabusbie IlpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
HNHCcTpyKTaX 110 TEXHUKE 0€30IMaCHOCTH B
kabuHeTe Gusnuku. [locTossHHBIE MarHUTHI U
1 HUX B3aUMOJEHCTBHE. MarHUTHOE MOJIE 1 0 0 bubmmorexa [OK
L ' https://m.edsoo.ru/ff0c9778
Bektop MaruuTHOM MHAYKUMH. JIMHUK
MarHMUTHON UHIYKIIUU
MarsuTHO€ 1oJjie IPOBOJHUKA C TOKOM.
2 OnrwIT Opcrena. Bzaumoneiicteue 1 0 0 bubmmorexa LOK
P ) https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlabopartopnast pabora Nel «M3yuenue | 0 1 bubmunoreka LIOK
MarHUTHOTO TOJISI KATYIIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
4 JlelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C 1 0 0 bu6nuoreka [IOK
tokoM. Cuita Amnepa. https://m.edsoo.ru/ff0c9ac0
JleiicTBMEe MarHUTHOTO TOJISI Ha
5 JBIDKYIYIOCS 3apsDKEeHHYIO yactuiy. Cuia 1 0 0 buomorexa HOK
Yy P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumst Jlopenia
DJieKTpoMarHuTHas HHayKus. [loTok
6 BEKTOpa MarHuTHOW uHAYKIuK. DJ1C | 0 0
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHOM
naaykuun dapanes
. Jlaboparopnas pabota Ne2 «MccrnenoBanue | 0 1 bubmmoreka [JOK

SIBJICHUSA BHGKTpOMaFHHTHOﬁ HUHAYKIOUN

https://m.edsoo.ru/ff0cal50
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NuaykTuBHOCTSB. fIBIEHUE CAMOUHAYKLIHUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MAarHUTHOTO
MOJIsl KaTYIIKKA ¢ TOKOM. DJIEKTPOMArHUTHOE
moJie

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpONUCTBA U UX IIPUMEHECHUE:
ITIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHUTHI,
JNIEKTPOABUIATENb, YyCKOPUTEIN
JJIEMEHTApHBIX YaCTHL], NHAYKIIMOHHAS I1€Yb

10

O6o6maromuii ypok «MarauTHoe mose.
DneKTpOMarHuTHast UHIYKIUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas padota Nel o teme
«MarnuTtHoe nojue. DJIeKTpOMarHuTHas
WHIYKLIUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHMUS.
I"apmonuueckue konedanus. Y paBHEHHE
rapMOHHYECKHUX Kojiebanui. [IpeBpamenne
SHEPTUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota Ne3 «MccnenoBanue
3aBHCUMOCTH TTEPHOa MAITBIX KOJICOaHMI
rpy3a Ha HUTHU OT JUTMHBI HUTH H MacChI
rpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3IIEKTPOMArHUTHBIE KOJIeOaHNS B HICaTIbHOM
KOJIeOaTeTbHOM KOHTYpe. AHAIOTHS MEXKILY
MEXaHWYECKUMH U 3JIEKTPOMATrHUTHBIMH
KoJIe0aHUAMHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb&820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUHU B UJICATHHOM KOJICOATEITBHOM
KOHTYpE

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca600
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[IpencraBienne o0 3aTyXalONINX KOJIeOaHUSIX.

BBIHy}K,I[eHHI)Ie MeXaHUYEeCKHUE KOJIEOaHHs.

Bbubmunoreka LIOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ff0cbb86
ANEKTPOMAarHUTHbIE KojeOaHus
IlepemenHsblil Tok. CHHYCOUJAJIbHBIN
17 IIEPEMEHHBIN TOK. MOILIIHOCTh NIEPEMEHHOTO Bu6muotexa [JOK
TOKa. AMIUTUTYJTHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAQUYE€HHE CUJIbI TOKA U HATIPSKEHUS
13 Tpanchopmarop. [IpousBoacTBo, mepenadya
1 IOTpeOIeHNE YICKTPUUECKON SHEPTUn
YCTpoiCTBO M MPAKTUUECKOE TPUMEHEHUE
19 AJIEKTPUYECKOI0 3BOHKA, TeHEpaTOpa bubmorexa OK
N https://m.edsoo.ru/ff0cc324
IIEPEMEHHOTI0 TOKa, JTMHUH 3J1eKTponepeaad
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ncnonb3oBanus
3JEKTPOIHEPTUH B TOBCEAHEBHOM )KU3HU
MexaHnudecKkue BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuoa. Ckopoctb bubmmoreka [JOK
pacupoCTpaHEHUs U IJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[TonepeuHsle U TPOJOJIBHBIE BOIHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubmmoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
” DJIEKTPOMAarHUTHbBIE BOJIHBI, UX CBOMCTBA U bu6nuoreka [IOK
ckopocTb. [Ikana 3eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHOMIIBI PATHOCBS3U U TEJIEBUACHUS.
PazButue cpencts cBszu. Paguonokamus
)5 KontponbHas padora Ne2 «Konebanus u Bu6muotexa [JOK

BOJIHBD»

https://m.edsoo.ru/ff0cc618
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[IpssMOnMHENHOE PaCIIPOCTPAHEHHUE CBETA B

26 OJTHOPOJIHOM cpejie. ToueuHblil HCTOYHUK bubmmorexa LIOK
AHOPOA pede. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoeHne n300pakeHUH B IIIOCKOM bubmorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceta. [lonmHOE BHYTpEeHHEE
28 orpakenue. IIpenenbHBIN yroil MOJIHOTO bubmmorexa [OK
P P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
29 Jlaboparopnas padota Ned «3mepenue bubmmoreka [JOK
MOKA3aTels MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n300pakeHuil B TUH3E.
30 ®opMyna TOHKOU JIMH3BL. Y BETUYECHUE bubmmorexa LIOK
pMYy ’ https://m.edsoo.ru/ff0cddle
JIUH3bI
31 JlaGopatopnas pabora Ne5 «MccnenoBanue
CBOMCTB M300paKEHUH B JIMH32X)
1 Jlabopartopnast pabora Ne6 «Habmronenue
JUCTIEPCUU CBETa»
13 Wutepdepenmus ceera. Audpakuus cera. Bu6muotexa [JOK
JudpakiuonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6nuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02¢
35 OnTuyeckue MpuOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30MacCHOr0 MPUMEHEHHUS
['paHuUIBI TPUMEHUMOCTH KJIACCUYECKOM
. bubmuoreka [{OK
36 MexaHukH. [locTynarel crienranbHON TEOpUN

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OTHOBPCMCHHOCTH.

Bbubmunoreka LIOK

37
3aMeIJIeHHe BPEMEHH M COKpAIIEHUE JITTUHbI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C DHEPTHUEH U bubmorexa OK
Hbk P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHsl MOKOS
19 Kontponbras padota Ne3 «Ontuka. OCHOBBI bu6nuoreka [IOK
CIIEMATIbHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf610
40 ®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ff0cfe16
A1 OTtkpsiTHe U HccnenoBanue Gporodddekra. bu6nuoreka [IOK
Omnmitel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
3akonbl portorddekra. YpaBHeHHE
. . but6mmoreka [IOK
42 Oiiamrelina s potodrddekra. «KpacHas
https://m.edsoo.ru/ff0d015¢e
rpanuna» Gorospgexra
13 Hasnenue ceera. Onpite [1. H. JIeGenena. bubmuoreka [{OK
XUMHYECKOe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTpONCTBA U IPAKTHUECKOE
44 npuUMeHeHHe: (OTOIIEMEHT, (POTOIATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme « 3J€MEHTBI bubnuoreka [JOK
KBaHTOBOW ONTHUKW) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnbBITEI
46 Pezepdopna mo paccesHuio o-4actu bubmorexa [IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJeIb aToMa
b K
47 [Toctynatel bopa nommorexa 10

https://m.edsoo.ru/ff0dOafa
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W3ny4yenue u norsiouieHne GOTOHOB MPH

48 Mepexo/ie aTomMa ¢ OJTHOTO YPOBHS SHEPTUHU bubmorexa [IOK
. https://m.edsoo.ru/ff0d0afa
Ha Apyroil. Bunael ciekTpoB
BousiHoBBIE CBOMCTBa yacTull. BosHbl 1e

49 Bpoiinsa. KopnyckyisipHO-BOITHOBOM Bu6muotexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJACHHOE https://m.edsoo.ru/ff0d0ca8
U3IydeHue
OTKpbITHE paInOaKTUBHOCTU. OMBITHI

50 Pesepdopna o onpenenenuto cocraBa Bubnmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOTO U3TYyUYEHUS
CgaoiicTBa anbda-, 6eTa-, raMMa-u3JIydeHUsI.

51 BrnusiHue paqroakTUBHOCTH Ha KUBbBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIBI.

57 Anbda-pacnazg. DIEKTPOHHBIN U bu6nuoreka [IOK
MMO3UTPOHHBINA OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3IydeHue
DHeprus CBSI3U HYKJIOHOB B sifipe. Sl nepHble

53 peakuuu. Snepusiit peaktop. IIpodnemsl, bubmmoreka [JOK
MEPCIEKTUBBI, SKOJIOTUYECKHUE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIICPHOM HEPTETUKU
DneMeHTapHble YacTulbl. OTKpBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U

54 PEruCTpanyy 3JIEMEHTAPHBIX YACTHII. bubmmoreka [JOK

Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoAeHCcTBUA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3gaoro Heba. Co3Be3ausi, spKue
3BE3/Ibl, TUTAHETHI, UX BUJIUMOE JIBUYKEHUE.
CosHeuHas cucrema

56

Comnnaue. ConHeuHast aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHLA U 3BE3]

57

3BE3/1bI, ©X OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 bl IVIaBHOM OCIEN0BATEILHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spoatonuu CoJIHIIA U 3BE3]T

58

Muneunsiit [Iyte — Hama [Manaktuka.
Ilonoxxenue n neuxxkenne CoiHIa B
lNanaktuke. I'anaktuku. YEpHbIE NBIPHI B
siIpax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbioro B3peiBa. PemukToBoe n3iydyeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponpHas padora « D1eMeHThI
aCTPOHOMMUU U aCTPOPHUIUKI

62

O6o0maromuii ypok. Poib ¢usuku u
aACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COIIMAIIBHON M THYSCKOM
cdepax IeaTeIbHOCTH YeIOBEKa

63

O6o06maromuii ypok. Pois u mecto Gpusnuku
Y aCTPOHOMHH B COBPEMEHHOMN HAYYHOI
KapTUHE MHpa




O6o06maromuii ypok. Ponb ¢pusnyeckoii
64 Teopuu B GOPMHUPOBAHHUH MPECTABICHUHN O
(bU3UIECKON KapTHHE MUpPA

Ob6o06matomuii ypok. Mecrto pusudeckoit
KapTHHBI MUpPa B O0IIEM sy COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHBIX NPEACTABIEHUHN O 1
IIPUpOLE
66 PesepsHbIil ypok. MaruutHoe noie. 1
DNEeKTpOMarHuTHas MHIYKIMS
67 PezepBHbiil ypok. Ontuka. OCHOBBI |
CIELIMAIBHOM TEOPUN OTHOCUTEIBHOCTH
68 Pezepusriii ypok. KBantoBas ¢usnka. 1 Bu6muotexa [JOK

DJeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

O®wusuka. 10 kmacc: yueb. J{ns o6meodpazoBar. opranusanuii : 6a30BbId U YIIIyOl . ypoBHU /
I'.4. Mskues, b.b. Byxosnes, H.H. Corckuii; mox pen. H.A. IlapdentbeBoii.- 8-e n3a.-M.:
IIpocsemenue.

®wusuka. 11 kmace: yueb. [l o6meodpa3oBaT. opranuzanuii : 6a30BbIi U yriryOl . ypoBHU /
I'.S. Msxumes, b.b. Byxosues, B.M. Hapyrun; nox pea. H.A. IlappentreBoit.- 10-e u3m.-
M.: IIpocsewicHue.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YHUTEJIA

1.

2.

Nownkw

>

. Coopnuk 3amau mo ¢uszuke mist 9-11 kmaccoB oOmeoOpa3oBaTeNbHBIX YUPEKICHUH, /
CrenanoBa I'. H. coctaButens, -M, [IpocBelienue.

Kontponsusie paborel mo ¢usuke 10-11 xmaccet / Mapon A.E., Mapon E.A.,- M,
IIpocsemienue.

COopHUK KOHTPOJBHBIX 3aanuii o pusuke / [lonbennnkosa N.1.- NxeBck.

Tectel. Pusuka. PenepanbHbIi HEHTP TECTUPOBAHUS.

CO6opnuk 3anau o ¢usuke, / PeimkeBud A.IL. -M, JIpoda.

®usnka. CipaBounsie Matepuaisl / Kabapaun O.0.-M, [Ipoceemienue.

Ousuka. IlkonpHbI wUTIOCTpUpOBaHHBIA crpaBouHuk. /Kokumna A.B . IlepeBox c
anrnuiickor. - POCMOH.

. 3naete 11 BbI Ppusuky? /Ilepensman S.M- [lomoaenoso.

®duswnka, 10 kmace/ Kacesinos B.A., - M., [IpocBenieHue.

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

1. Enunas xomekmust mudpoBeIX 00pa3oBaTelbHBIX pecypcoB. — Pexkum moctyma: http://school-
collection.edu.ru

2. Kny6 mns yuureneit ¢pusmku, ydammxcs 7-9 kimaccoB M ux pomautenet — Pexxum mocrtyma:
http://www fizika.ru

3. SfIKnacc.- Pexum nocryna: https://www.yaklass.ru/

4. Poccuiickas 2JIeKTpOHHas Kojia. — Pexkum noctymna https://resh.edu.ru
5. ®okcdopa. — Pexum goctyna https://foxford.ru/
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