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MNOACHUTEJIBHASA 3ATIMCKA

ITporpamma no puzuke 6a30BOro ypoBHs Ha YPOBHE CpelHEro odiero oopazoBanus pa3paboTaHa Ha OCHOBE IOJIOKEHHUH 1 TpeOOBaHUI K pe3yJIbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTebHOM IporpaMmel, pezctasieHHsx B PI'OC COO, a takxke ¢ yuéroM denepanbHOil pabodeil mporpaMMbl BOCIIUTAHUS
U KOHLICTIIMY NperoiaBanus yaeOHoro npeamera «Pu3nka» B 00pa3oBaTelibHbIX opranusaiusax Poccuiickoit @enepann, peaau3yrounuX OCHOBHBIC
00pazoBatelbHbIe IPOrPaMMBI.

CozeprkaHue IporpaMMsl 110 GHU3UKe HANpaBiIeHO Ha (OPMUPOBAHKE €CTECTBEHHO-HAYYHOH KapTHHBI Mupa o0ydaromuxcs 10 Ki1accoB mpu 00y4eHHH X
¢u3uke Ha 6a30BOM ypOBHE HA OCHOBE CHCTEMHO-IEATeIbHOCTHOrO noaxozna. [IporpamMma no ¢usmke coorsercrByet TpedoBanmsiM PI'OC COO k
[UIAHUPYEMbIM JIMYHOCTHBIM, TIPEAMETHBIM U METAIIPEAMETHBIM Pe3yJIbTaTaM 00y4eHHs], a TAKKE YUUTHIBACT HEOOXOIUMOCTD Peatn3aliu
MEKIIPEIMETHBIX CBsI3€il (DM3UKH C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH MTPEMETaMU. B Hell ONpe/ieNsstoTCsl OCHOBHBIC LIEU M3y4eHUs (PU3UKK HA YPOBHE
cpenHero obmero oopa3oBaHus, INIAHUPYEMbIe Pe3Y/IbTaThl OCBOCHUS Kypca (PM3UKH: IMYHOCTHEIE, METalpeIMETHbIE, IPpeMETHbIC (Ha 6a30BOM YPOBHE).
[porpamma 1o ¢u3uke BKIIOYAET:

. IUIaHUPYEMBIE Pe3YIbTaThl OCBOCHNS Kypca (DU3HKY Ha 6a30BOM YPOBHE, B TOM 4HCIIE IPEMETHBIE PE3YIbTATEI II0 FoJjaM 00ydeHHs;

. colepxanue yaeoHoro npeaMera «OU3KKay» 110 TofaM 00ydeHs.

DusrKa Kak Hayka 0 Hanbosee OOIIMX 3aKOHAX HPHUPOJIBL, BBICTYIIAS B KA9€CTBE yIEOHOr0 IpeMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKIIaT B CUCTEMY
3HaHHUii 006 okpykaronieM mupe. IIKOIBHBIH Kypc GU3HKH — CHCTEMOOOPa3yIONIHii UL €CTECTBEHHO-HAYYHBIX yIeOHBIX MPEAMETOB, IOCKOIBKY
(u3IYecKye 3aKOHBI JISXKAT B OCHOBE IIPOLIECCOB U SIBICHMUH, H3ydaeMbIX XHUMHEH, Ononorueii, huzudeckoii reorpadueit n actpoHomueil. Mcrons3zoBanue
U aKTHBHOE NPUMEHEHHE (DU3MUECKUX 3HAHUH ONpe/IesseT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTHH B chepe SHEPT eTHKH, TPaHCIIopTa,
OCBOCHHSI KOCMOCA, TIOJIY4CHHs] HOBBIX MAaTEPHAIIOB C 33J[aHHBIMHU CBOMCTBaMH U Ipyrux. M3ydeHne GU3nKH BHOCUT OCHOBHOMW BKJIaJl B GOpMHUpOBaHHUE
€CTECTBEHHO-HAYYHOH KapTHHBI MHUpa 00yJaroIuxcs, B pOpMUPOBaHNE YMEHUIT IPUMEHSITh HAYYHBI METOI TIO3HAHHS TIPY BBIMOIHEHUH UMH yUeOHBIX
HCCIIEIOBAHHMA.

B ocHOBY Kypca (U3MKH VIS YPOBHS CPEIHETO 00IIero 00pa3oBaHus MOJI0XKEH s MIeH, KOTOpbIe MOXHO PAacCMaTPHBATH KaK IPUHIIUIIBI €10
HOCTPOCHUSL.

Hoes yenocmuocmu. B cOOTBETCTBHY C HeH KypC SIBISIETCS JIOTHIECKU 3aBEPIIEHHBIM, OH COAEPIKUT MaTepHall U3 BCEX Pa3zeioB (U3HKH, BKIOYAeT KaKk
BOIIPOCH! KITACCHYECKOH, TaK ¥ COBPEMEHHOH (hH3HKH.

Hoen cenepanusayuu. B coorBeTcTBUM ¢ Hell MaTepual Kypca Gpu3nku oObeIMHEH BOKPYT (BH3MUECKUX Teopuil. Beaymmm B Kypcee sBistieTcs
(bopMHpOBaHUE MPE/ICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHH, BELICCTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanys npemonaraeT HCHOIb30BaHUE TYMaHUTAPHOr'O MOTEHINANa (GU3UYECKOI HAyKH, OCMBICICHHE CBS3H Pa3BUTHS
(bu3HKH C pa3BUTHEM OOIIECTBA, & TAK)KE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U AKOJIOT HUECKIMHE TPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3MKK peAnonaract 3HaKOMCTBO € HIMPOKMM KPYTOM TEXHHYECKUX U TEXHOJIOIMYECKUX MPHIIOKEHUH
W3YYCHHBIX TCOPHIl U 3aKOHOB.

Hoes sron0cuzayuy peanusyercs HoCpeICTBOM BBEACHHS JIEMEHTOB COEPIKAHUS, OCBSAIIEHHBIX SKOJIOTHYECKHM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C Pa3BUTHEM TEXHHUKH M TEXHOJIOTHIL, a TAKKe 00CYKACHHS POOIEM PalOHAIBHOTO PUPOAOIIONB30BAHUS 1 SKOJIOTHIECKOI 0€30MacHOCTH.
CTep)XHeBBIMH dJIEMEHTAMH Kypca (PM3HKH Ha YPOBHE CPeTHEro o0Iero o0pa3oBaHus ABISIOTCS hu3ndeckue Teopu (GopMupoBaHue MpeacTaBIeHUH 0
CTPYKTypE NMOCcTpoeHHs pru3nyecKoil Teopru, ponu GyHAAMEHTAIbHBIX 3aKOHOB M IPUHLIUIIOB B COBPEMEHHBIX IIPEJICTABICHUSX O IPUPOJIE, TPaHHLIaX
MPUMEHUMOCTH TEOPHUH, IS ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUH U IIPOLIECCOB).

CHCTEMHO-eATENbHOCTHBIH MOAX0/ B Kypce (GU3HKN peann3yeTcs Npexke BCero 3a cuéT OpraHu3aluy SKCIEPHMEHTAIBHOMN JeATeIbHOCTH
obyuatomuxcs. J{ns 6a30Boro ypoBHs Kypca (pU3MK1 — 3TO UCIOJIB30BAHUE CHCTEMbI ()POHTAIBHBIX KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX
pabot, KoTOpbIe B pOrpamme 1o Gpu3nke 00beAUHEHBI B OOIHI CIIUCOK YYCHHYECKHUX TPAKTHYECKUX paboT. BbleneHne B yka3aHHOM NepedHe
11a00paTOPHBIX PabOT, MPOBOAUMBIX JUIsl KOHTPOJIS M OLIEHKH, OCYLIECTBIISACTCS YHaCTHUKAMU 00pa30BaTEJIbHOTO IPOLiecca UCXO/I U3 OCOOCHH OcTel
IUIAaHUPOBAHMS U OCHAILleHHs kabuHera ¢pu3uku. [Ipu sToM obecrieunBaercst oBilaJieHHe 00y4atoIUMKICS YMEHUAMH MPOBOIUTH KOCBEHHBIE U3MEPEH U,
HCCIIEZIOBAHMS 3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M IOCTAHOBKY OIBITOB IO IIPOBEPKE MPEATOKEHHBIX IHIIOTES.

Bonblioe BHUMaHKE yziensieTcsl PEIICHUIO pacu€THBIX ¥ KaueCTBEHHBIX 3a/1a4. [Ipu 3TOM U1t pacu€THBIX 3a/1a4 HPHOPUTETOM SBJISIOTCS 331a4H C SBHO
3a1aHHOH (PU3UYECKON MOJIIIBIO, TO3BOJIAIOLINE IPUMEHATD M3y4E€HHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOrO pa3ziesna Kypca, Tak ¥ HHTEr pUpys
3HAHUA U3 Pa3HbIX pa3aenoB. [y KauecTBEHHbIX 3a/1a4 IPHOPUTETOM SBIIAIOTCA 3aJaHUs Ha OOBSCHEHHE NPOTEKaHUs (PU3NUECKUX SBJICHUI U IPOLIECCOB
B OKPY)KaIOIIeH JKH3HH, TpeOyrolye BbI0opa GU3NUecKod MOAEIH 11 CUTyalliy IIPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorBercrBuu ¢ TpedoBanusimu PI'OC COO k MaTepuaIbHO-TEXHHIECKOMY 00eCIeYeHUI0 y4eOHOro mporecca 6a30Bblil ypoBeHb Kypca (GU3UKH Ha
YPOBHE CpeHEro o01Iero o0pa3oBaHUs TOIKEH M3ydaThCsl B YCIOBUSIX MPEIMETHOro KabruHeTa pU3MKHU WK B YCJIOBHSX HHTETPUPOBAHHOTO KaOHHETa
MPEIMETOB €CTECTBEHHO-HAYYHOr0 LUKIa. B kabuHeTe Gu3uku J0mKHO OBITH HE0OX0aMMOe J1abopaTOpHOEe 000PYIOBaHKE JUTS BBIIIOIHEHUS YKa3aHHBIX B
nporpamme 1o Gpu3nKe yueHHIEeCKUX MPAKTHIECKUX PaboT U AEMOHCTPALMOHHOE 000pYJOBaHHUE.

JleMoHCTpainoHHoe 000pya0BaHHe GOPMHUPYETCSt B COOTBETCTBHH C IIPUHLIMIIOM MUHUMAJIBHON JJOCTATOYHOCTH U 00ECIIEUHBAET IOCTAHOBKY
MEPEYMCIICHHBIX B IIPOrpaMMe 1o (GU3MKE KIIOUEBBIX IEMOHCTPALMIL I UCCIICIOBAHMS U3y4aeMbIX SBJICHUH U IPOLIECCOB, SMITMPUYECKUX U
(byHIaMEHTalIbHBIX 3aKOHOB, UX TEXHUYECKUX HPUMEHEHHIL.

JlaGoparopHoe 060pyi0BaHUE Ul YHEHHYECKHX MPAKTHYECKUX paboT GpopMHUpyeTcs B BU/E TEMaTHYECKUX KOMIUIEKTOB U 00ecrieynBaeTcs B pacuére
OJIHOTO KOMIUIEKTA Ha ABYX oOyuaromuxcs. TemaTnueckie KOMIUIEKTbI J1a00paTopHOro 000pya0BaHUs JOIKHBI ObITH TOCTPOEHBI HA KOMIUIEKCHOM
UCHOJIb30BAHUH AHAJIOTOBBIX M LIU(POBBIX PUOOPOB, & TAKIKE KOMIIBIOTEPHBIX U3MEPHUTENIBHBIX CUCTEM B BUE LU(PPOBBIX Ja00OpaTOPHUii.

OCHOBHBIMH LIEJISIMH M3y4eHUs HU3UKH B 0011eM 00pa30BaHUH SBILIOTCS:

. (dbopMupoBaHUe HHTEpeca U CTPEMIICHHS 00 yJaIOIINXCsl K HAYYHOMY U3yYCHHUIO IPUPOJBI, PA3BUTHE UX HMHTEIUICKTYaIbHBIX U TBOPUYECKUX
CITIOCOOHOCTEIH;

. pa3BUTHE MPECTABICHHI O HAYYHOM METOJIE TO3HAHKS 1 (OPMHUPOBAHHE HCCIIEOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

. (hopMupOBaHHE HAYIHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3ydeHHsT OCHOB CTPOSHHSI MaTepHUH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

. (dbopMupoBaHre yMEHHUI OOBSACHSTH SIBICHHUS C HCIIONTb30BaHHEM (DU3HMUYECKHX 3HAHUN M HAYYHBIX JI0KA3aTENIbCTB;

. (dbopMupoBaHUe MpeCTaBICHUE 0 pony GU3NKH ISl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOIOTHHA.

JocTimkenue 3THX Iieneil obecneunBaeTcs pellieHreM CIeAYOIIUX 3a1a4 B IpoIecce H3ydeHUst Kypca (pU3uKu Ha YpOBHE CpeHEro o0IIero 00pa3oBaHus:
. MpUOOpeTeHNe CUCTEMBI 3HaHU# 00 00X (U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIFOUasi MEXaHHKY, MOJICKY/SIPHYIO (BH3HKY,
JNEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTBI aCTPOPU3UKH;

. (hopMHpOBaHKE YMEHUH PUMEHSTh TEOPETUIECKUE 3HAHUS 1Sl OOBACHEHNS (PU3UUECKUX SABJICHUHN B IPUPOJIC | IS IPUHSATUS PAKTUICCKUX
pelieHnii B NOBCEHEBHOM JKU3HU;

. OCBOEGHHE CIIOCOOOB PEIICHHUS PA3IMYIHBIX 33124 C SIBHO 3aJaHHOH (PH3MIECKON MOJIEIBIO, 33/1a4, MO/Pa3yMEeBAIOIINX CAMOCTOSATEIHLHOE
cozanne PU3NUECKON MOJIETH, aIeKBATHOH YCIOBHAM 3a1a4H;

. MMOHUMaHNe (PU3MYECKUX OCHOB M MPUHIIUIIOB ACHCTBHS TEXHHYECKIX YCTPOHCTB M TEXHOJOTMYECKUX MPOILIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO

cpeny;



. OBJIaJICHUE METOlaMH CaMOCTOSTEIBHOTO INIAHUPOBAHMS ¥ IPOBEICHUS (PU3MIECKIX SKCIICPUMEHTOB, aHAJIM3a M HHTEPIIpeTaruy HHopMarmy,
OIIPE/IENICHHS JOCTOBEPHOCTH MOIYISHHOTO PE3yIbTaTa;

. CO3IaHMe YCIIOBHH JUTS Pa3BUTHS yMEHUH IPOEKTHO-HCCIIE0BATEIBCKOM, TBOPUECKON IESITETBHOCTH.

Ha n3ydenne ¢usnku (6a30BbIil ypoBEeHb) Ha YPOBHE CpeHEro odmiero oopazoBanust orBoautcs 136 qacos: B 10 kiracce — 68 wacoB (2 gaca B HeJIei0), B
11 xacce — 68 yacoB (2 "aca B HEJIEITIO).

[pemnaraemslii B mporpamme 1o GpU3HUKe MepedeHs Ja00paTOpHBIX U MPAKTHIECKUX PadoT SABISETCS PEKOMEHIOBAHHBIM, YIUTEIb JIeTaeT BEIOOP
MIpOBeIEHHUS 1TaOOPaTOPHBIX paboT U OMBITOB € YIETOM HHANBHIYAJIBHBIX 0COOCHHOCTEH 00yJatomixcs.

COJEP/)KAHUE OBYYEHUS
10 KJIACC

Paspen 1. @®u3uxa 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®usuka — Hayka o npupoze. Haydnbsle MeTozbI TO3HAHUS OKpY)KaroUlero Mupa. Poib skcriepuMeHTa U TeOpUH B IIPOLIECCE TO3HAHMS IPUPOJIBL.
DKCIEepPUMEHT B (H3HKE.

MopenupoBanne HU3NYECKHX SBICHUH U nponeccoB. Hayansie runoressr. dusndeckre 3aKoHBI U TeOpHH. [ paHHIIBI IPUMEHNMOCTH (PU3MYECKIX
3aKOHOB. [IpHHIUIT COOTBETCTBYSL.

Ponb u MecTo pusnku B popMHPOBaHNN COBPEMEHHOM HayYHON KapTHHBI MUPA, B IPAKTUYECKOH JIEITEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHAJIOTOBBIE U IIN(PPOBBIE H3MEPHUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanmdeckoe nBrkeHNe. OTHOCHTENFHOCTh MeXaHdecKoro armkeHms. Cucrema orcuéra. Tpaekropusl.

[epememenne, cCkopocTh (CpeTHsIsI CKOPOCTh, MTHOBEHHAsI CKOPOCTB) U YCKOPEHHE MaTepHAIbHOH TOUKH, MX MPOEKIMH Ha OCH CHCTEMBI KOOp ANHAT.
CrnoxeHue nepeMeleHUi U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE 11 paBHOYCKOPEHHOE NPSIMONMHEHHOE ABIKeHHe. [ pad Ky 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, ITyTH U MepeMEIeHHUs
MaTepuaIbHON TOYKH OT BPEMEHH.

CBoOontHOe masieHne. Y CKopeHHe CBOOOTHOr0 TaJIeHHS.

KpuonuHeiiHoe nmxeHue. [[BHkeHne MaTepHaIbHOW TOUKH IT0 OKPYKHOCTH C TIOCTOSTHHOM TT0 MOJTYITIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEHHAsT
ckopoctb. [leprox n yactora obparmienus. LleHTpocTpeMUTENBEHOE YCKOPEHHE.

TexHHUYecKre yCTpOHCTBA U MPAaKTHIECKOe MPUMEHEHHE: CIIUIOMETP, ABH)KEHNE CHAPSI0B, LIETTHBIE U PEMEHHEIE TTepe/Iadn.

Jlemoncmpayuu

Mopens cucTeMsl 0TCUYETa, WLTIOCTPANNs KHHEMAaTHIECKUX XapaKTePUCTHK JIBVKCHUS.

[peobpa3zoBaHye IBWKEHUI C UCIIONB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Nanenue Ten B BO3yxe U B pa3pesKeHHOM MPOCTPAHCTBE.

HabnroneHue ABMKeHUs Teia, OPOLISHHOrO MO YIIIOM K FOPU30HTY M TOPU30HTAIIBHO.

W3mepeHue ycKopeHus CBOOOJHOTO MaICHHU.

Hamnpagnenue ckopocTy npyu JBUKEHHHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopvle pabomul

W3ydyeHne HepaBHOMEPHOTO ABMKEHHMS C LIENBIO OMPEAEIEHHs] MTHOBEHHOH CKOPOCTH.

HccnenoBanne COOTHOIEHUS] MEKAY IMyTSMH, IPOHIEHHBIMU TEJIOM 32 MOCIIEI0BAaTEIbHBIE PABHbIE IPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUH C HaYaJdbHOH CKOPOCTBIO, pABHOH HYITIO.

W3yuenue nBHKEHUS MIapHKa B BI3KOU JKUAKOCTH.

V3yuenue nBKEHNUS Tela, OPOILIEHHOrO IOPH30HTAJIBHO.

Tema 2. /lunamuxa

[punimn orHocuTensHOCcTU [anunes. Ilepseiii 3axoH HptoroHa. MHepruanbHble CUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpunuun cynepnosuiuu cui. Bropoit 3akoH HetoTona fiis MmatepuanbHoit Touku. Tperuid 3akoH HbroToHA 7151 MaTepHanbHBIX TOUEK.
3akoH BceMupHOro tarorenus. Cuna tspkectu. IlepBast kocMuueckast CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokost, ckonbkenus, kauenus1). Cuia tperust. Cyxoe Tpenue. Cria TpeHHs CKONBKEHHS U CHla TpeHus rokost. Koad punment
Tpenus. Cuna conpoTHBICHUS PU ABUKEHUH TeJIa B KHIKOCTH W rase.

IocrynarensHoe 1 BparnaTenbHOE JBMKEHHE a0COIIOTHO TBEPJIOTO TeNa.

MOMEHT CHIIbI OTHOCUTENBHO OcH BpatieHus. [1nedo cunsl. YcnoBus paBHOBeCHs TBEPJIOro Tea.

TexHuueckue ycTpoiicTBa U MPaKTUIECKOe MPUMEHEHHE: MOAMINITHUKY, JBIXEHUE HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue uHepUUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIMINX TEl

Bropoii 3axoH HeroToHa.

M3mepenue cun.

CroxxeHue cui.

3aBHCHMOCTb CHJIBI YIIPYTOCTH OT ieyopMariy.

Hesecomocts. Bec Tena npu yCkOpeHHOM NOABEME U MaICHUU.

CpaBHEHHUE CHUI TPEHUS TIOKOSI, KAUSHUS U CKOIbXKEHHS.

VcnoBust paBHOBeCHsI TBEPAOro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomul

U3yuenne nBrKeHuUs Opycka 1Mo HAKJIOHHOH MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B IIPYXHWHE U PE3MHOBOM 00pasIie, OT UX AeOpMaliH.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TE€Ja, UMEIOIIEr0 OCh BPALLIECHUS.

Tema 3. 3axonst coxpanenus é Mexanuxe

Wmmynbc MaTepuanbHOI TOUKH (Tena), CHCTEMBl MAaTepHalbHBIX TOYEK. VIMITyImbC CHIIBI M M3MEHEHHE MMITYIIbCA TeNa. 3aKOH COXPAHEHMS HMITYIIbCA.
PeaxTuBHOE OBUKCHUE.

Pabora cuibl. MOIMIHOCTE CHITBL.

Kunernueckast sHeprust MarepuaabHO ToUkH. Teopema 00 N3MEHEHNH KHHETHIECKOH SHEPIUH.

[NotenmmansHas sHeprus. [loTeHmansHas sHeprust ynpyro aehopMupoBaHHOH MpyxuHb!. [loTeHnmanbHas SHeprys Tesia BOIM3H TOBEPXHOCTH 3EMITH.



[MoTeHIManbHble W HEMOTCHIMANbHbIE CWiIbl. CBsi3b Pa0OTBl HEMOTECHIMATBHBIX CHJI C HW3MEHEHHEM MEXaHHYECKOW JHEPTHH CHCTEMBI Tell. 3aKOH
COXPaHECHUSI MEXaHUYSCKON YHEPTHUH.

Vapyrue u Heynpyrue CTOIKHOBEHUSL.

TexHUYECKHE YCTPOMCTBA U MPAKTHIECKOe IPUMEHEHHE: BOIOMET, KONEP, MPYKUHHBIN MUCTOJIET, IBHKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCa.

PeakTuBHOE IBHKCHUE.

Iepexo NOTEHIUATBHON SHEPTHU B KHHETHIECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3yuenre abCOIIOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MASTHHUKOB.

HccneoBanue CBsi3u paboOThI CHIIBI C K3MEHEHHEM MEXaHMYECKOW SHEPIUH Tejla Ha IPUMEPE PACTSHKEHUs PE3HHOBOIO JKIyTa.

Paznen 3. MoaekyaspHasi pU3HKA H TEPMOAHHAMHUKA

Tema 1. OcHO8bl MOIEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO-KHHETHYECKON TEOPUH U UX ONBITHOE obocHOBaHMe. bpoyHoBckoe nBkenue. Juddysus. Xapakrep ABMKEHHS U
B3aUMOJIEHCTBHS YaCTHI] BemecTBa. MOiesn CTpOSHHS I'a30B, )KUIAKOCTEH M TBEPIBIX Tl K 0OBSICHEHHE CBOWCTB BELIECTBA HA OCHOBE ITUX MOJCIICH.
Macca u pa3mepsl Monekyin. Konnuecrso Bemecrsa. [locrosHaas ABorazapo.

TeruoBoe paBHoBecue. Temnepatypa u e€ usmepenue. [llkana remneparyp Lienscus.

Mopens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIIIPHO-KHHETHUECKON TEOPUH H/IeaIbHOT0 raza. AOCOIIOTHAsI TeMIIepaTypa Kak Mepa cpeHen
KMHETHYECKOW SHEpruM TEeIJIOBOro ABMKeHuUs yactull rasa. lllkana remneparyp KensBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kitaneiipona.
3akoH JlansroHa. M30mporeccs! B HAEATLHOM Ta3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. I padiaeckoe mpecTaBiIeHre H30IPOLecCoB: H30TepMa,
u3oxopa, u3odapa.

TexHn4eckne ycTpoicTBa U MPaKTHIECKOe IPUMEHEHHE: TEPMOMETp, OapoMerp.

Jlemoncmpayuu

OMBITH, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHUE BEIIECTBA, (POTOrpad i MOJIEKYIT OpraHMYECKUX COSTNHEHHH.

OnbITh! IO UG Y3UN KUIKOCTEH 1 ra30B.

Mopens GpOyHOBCKOTO JBHKEHHSI.

Monens onbita llTepHa.

OMBITHI, TOKa3bIBAIOIINE CYIIECTBOBAHNE MEXMOJICKYIIIPHOTO B3aUMOJICHCTBHSI.

Mopielns, HILTIOCTPHUPYIOIIAst IPUPOAY AaBICHHS ra3a Ha CTEHKH COCy/a.

OMBITHI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HICAIBFHOTO Ta3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomul

Omnpenenenue Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEeHUiT 00bEMa KOMHATEIL, TAaBJICHHUS U TEMIIEpaTyphl BO3/1yXa B HEil.
HccnenoBanue 3aBUCHMOCTH MEXy TapaMeTpaMK COCTOSIHUS pa3pe:KeHHOro rasa.

Tema 2. Ocroevl mepmoounamuKu

TepMoznuHaMuyeckas cucreMa. BHyTpeHHss SHeprust TepMOJMHAMUYECKOM CHCTEMBI M CrIoco0bl €€ n3MeHeHus. KonnuecTBo TemIoTsl u padora.
BHyTpeHHss1 sHEpTrHs 0MHOATOMHOTO HAEAIBHOTO ra3a. Busl Temonepeaaun: TEMIONPOBOJHOCTb, KOHBEKLUS, U3ITydeHUE. Y IebHAsI TEIIOEMKOCTh
BeriecTBa. KonuuecTBo TEMIOTH MpH TEIIIONepe1aye.

IMonsiTue 00 aguabarHoM npornecce. I1epBblii 3akoH TepMoxuHaMuKHU. [IpruMeHeHre nepBoro 3aK0Ha TEPMOIMHAMUKY K H3ompoueccaM. I'paduyeckast
UHTEpHpeTanus paboTsl rasa.

Bropoii 3akoH TepmMoanHamMuki. HeoOpaTuMoCTh POLIECCOB B IIPUPOJE.

TerutoBble MamMHbL. [IpUHIMIEI AHCTBYUA TEIUIOBBIX MalKH. [IpeoOpa3oBaHust SHEPrUHU B TEIUIOBBIX MamMHaX. KoadGuireHT none3sHoro nelcTaus
TeruioBoi Mamuusl. Lukn KapHo u ero xoadduiment nonesnoro aeicTBus. DKOIOrHYecKUe NpoOIeMbl TEIIIOIHEPTreTHKH.

TexHU4ecKue yCTpOHCTBa U IPAKTHYECKOE IIPUMEHEHHE: IBUIaTellb BHYTPEHHETO CropaHus, ObITOBOI XOJIOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

Vi3mMeHeHHe BHYTPEHHEH SHEPruu Tena IPY COBEPIICHUU paOoThl: BbUIET IIPOOKU M3 OYTBIIKHU MO ICHCTBUEM CXKAaTOr0 BO3/yXa, HarpeBaHue 3¢gupa B
JATyHHOU TpYyOKe MyTéM TpeHusl (BUICOAEMOHCTPALIHS).

V3meHeHne BHYTpEeHHEH SHepruu (TeMIIepaTypbl) Tena Mpy TeIvlonepeaaye.

OnbIT 110 a1Ma0aTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mozenu napoBoid TypOUHBI, IBUTraTelisi BHYTPEHHEI0 CrOPaHsl, PEaKTHBHOI'O IBUTATENIs.

Yuenuueckuii sxcnepumenm, rabopamopuvle pabomul

Wzmepenue yaenbHON TEMIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazosvle nepexoonvt

IMapoobOpa3oBanue u koHAeHcauus. Vicnapenue u kureHnue. AOCOMIOTHAS M OTHOCUTEJIbHASI BIAYKHOCTh BO3/1yxa. HackieHHsIi nap. Y qenbpHast TeroTa
apooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KHIICHHS OT JIaBJICHUS.

Teépnoe Teno. Kpucramindeckue u amopdHbIe Teia. AHU30TPOIHs CBOWCTB KpuctaiuioB. JKuakue kpucrauisl. CoBpeMeHHbIe MaTepuaibl. [naBnenue u
KpUCTaIIM3auus. Y IenbHas TerioTa riaBneHust. Cyomumariist.

YpaBHeH#He TEIIOBOro OaaHca.

TexHuueckue ycTpoiicTBa U MPaKTUIECKOe MPUMEHEHHUE: TUIPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH TOyUYSHUs] COBPEMEHHBIX MaTepHalioB, B
TOM 4HCJIe HAHOMaTEepPHaJIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBolicTBa HACBHIIEHHBIX NApPOB.

Kunenue npy NOHMKEHHOM JJaBIECHHN.

Cnoco0bl U3MEepeHHs! BIaXKHOCTH.

HabnroneHne HarpeBaHus M IUIABJIEHHS KPUCTAIIMYECKOTO BELIECTBA.

JleMoHcTpanus KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomul

M3mepenue OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

Paznen 4. DileKTpoauHAMHKA

Tema 1. Inexmpocmamuka

OnexTpu3anys Tel. DIeKTpUdecKuil 3apsaa. [lBa BHaa »IeKTpUYecKUX 3apsiaoB. [IpoBOMHUKY, ANAIEKTPUKH U HOTYIPOBOIHUKH. 3aKOH COXPaHCHHS
NIEKTPHUIECKOT0 3apsiza.

Bzaumoneiicrue 3apanos. 3akon Kymona. ToueuHsIi sneKkTpudeckuii 3apan. Dnexkrpudeckoe nose. HanpsokéHHocTs anexrprdeckoro nomst. [Ipuxmmn
CYTEPIIO3UINH MEKTPUUECKUX Moel. JINHUN HanpsHKEHHOCTH 3IEKTPUUECKOTO MOJS.



Pabora cun anexrpocrarnaeckoro mois. Ilorennuan. Pasnocts norennuanos. IIpoBOAHUKN U AUIEKTPHUKH B SIEKTPOCTATHIESCKOM MOJIC.
JlynexTprdeckast IPOHUIIAEMOCTb.

DnexrpoéMrocTs. KoHmeHcaTop. DeKTpoEMKOCTD INIOCKOT0 KOHASHCATopa. DHEPrys 3apsHKEHHOI0 KOHEHCaTopa.

TexHnYecKre yCTpOHCTBA 1 MPAKTHIECKOEe MPUMEHEHHUE: SIEKTPOCKOII, 3JIEKTPOMETP, MEKTPOCTAaTHIECKasl 3alUTa, 3a3eMIICHUE HIIEKTPOIPHOOpPOB,
KOH/IEHCATOp, KOITMPOBAJIBHBIN anmapar, CTpyHHBIH IPHHTED.

Jlemoncmpayuu

Y CTpOICTBO U IPUHLUI JEUCTBUSA AIIEKTPOMETpa.

B3anmoneiicTBre HadMEKTPH30BAHHBIX TEII.

DIEeKTPUYECKOe TI0JIe 3apsHKEHHBIX TEI.

[IpoBOIHMKY B 3NIEKTPOCTATHYECKOM TIOJIE.

DreKTpocTaTHyecKast 3aluTa.

JIVDIIEKTPHKY B JIEKTPOCTATHYECKOM ITOJIE.

3aBHCHMOCTB TEKTPOEMKOCTH INIOCKOTO KOHJICHCATOPA OT IUIONIA/M IUTACTHH, PACCTOSHUS MEXIy HUMH M IUAJIEKTPUIECKON TPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomul

W3mepenue 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmosannwiit 2n1exkmpuyieckuti mox. Toxu 6 paznuunvix cpedax

DJEeKTPUUECKUI TOK. Y CIIOBHS CYIIECTBOBAHHMS IEKTPUUECKOro Toka. Mcrounnku Toka. Cuina Toka. [locTosHHBIH TOK.

Hanpsokenue. 3akoH OMa Juis ydacTKa LEH.

DJeKTpUUecKoe CONPOTUBIICHNE. Y IeTTFHOE CONPOTHBIIEHHE BellecTBa. [locnenoBaTensHOe, MapaiebHOe, CMEIaHHOE COeIMHEHNE MPOBOIHUKOB.
Pabora anexrpraeckoro Toka. 3akoH J[xoyns—Jlenna. MOITHOCTD IIEKTPHYECKOTO TOKA.

DJEeKTPOABIKYIIAs CHJIa M BHYTPEHHEE CONPOTUBIICHNE NCTOYHIKA TOKa. 3akoH OMa JuTs TOTHOHM (3aMKHYTOH) 31ekTprdeckoit nemu. Koporkoe
3aMBIKaHHUe.

DJEeKTpOHHAs TPOBOMIMOCTH TBEPIBIX METAJIOB. 3aBUCHMOCTH COIPOTHBIICHHS METAJIOB OT TeMIlepaTypsl. CBEPXIIPOBOJUMOCTb.

DneKTpUUecKuil TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX ITy4KOB.

[MomynpoBoganku. CoOcTBEHHAs M IPHMECHAs! IPOBOANMOCTH MOTYIIPOBOTHUKOB. CBolicTBa p—N-Tiepexoxna. [1omynpoBoHHKOBEIE TIPHOOPHI.
DJIEKTPUUECKUI TOK B PACTBOPAX 1 PaCIIaBaX AJIEKTPOIUTOB. DIEKTPOIUTHIECKAs TUCCONUANS. DIEKTPOIIU3.

OneKTpuueckuii Tok B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSTENBHBIN paspaa. Monaus. lnaszma.

TexHUYecKre YCTPOICTBA U MPaKTHIECKOE PUMEHEHHUE: aMIIepMETp, BOIBTMETP, PEOCTaT, NCTOYHUKH TOKA, JIEKTPOHArPeBaT eJIbHbIE TPHOOPHI,
AJIEKTPOOCBETHTEIBHBIE TIPHOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIH O, TEPMUCTOPEI U (HOTOPE3UCTOPEI, TIOIYIIPOBOIHUKOBBIH THO/,
rajbBaHHKa.

Jlemoncmpayuu

W3mepenue critbl TOKa M HaIIPsDKEHHMSI.

3aBHCHMOCTB CONPOTHBIICHUS IIMIHHAPUYECKUX IIPOBOJHUKOB OT JUTHHBI, TUIOIIAN MTONEPEYHOr0 CEUSHHUS ¥ MaTepuala.

CMeranHoe COeTMHEHNE TTPOBOJHUKOB.

[IpsiMoe n3MepeHue 3MeKTPoABUKYIIEH cuibl. KopoTkoe 3aMblkaHUE radbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHBIIEHHS.
3aBUCHMOCTh CONPOTHUBIIEHHUS METAIIOB OT TEMIIEPATYpBHI.

ITpoBOAMMOCTB 37EKTPOIHUTOB.

HckpoBoii paspsi 1 NPOBOAUMOCTb BO3TyXa.

OHOCTOPOHHSISI MPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, rabopamopvle pabomul

W3ydeHne cMEaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepenue 31eKTpoaBIKyYIIEH CHIbI HICTOYHHKA TOKA U €70 BHYTPEHHETO COPOTHBIICHUSL.

HaGumronenue anexrponusa.

Me:xnpeaMeTHbIE CBA3H

W3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBISETCS C YYETOM COJEPIKATEIBHBIX MEXIIPEIMETHBIX CBsI3€il C KypcaMH MaTeMaTHKH,
OHOJIOTUH, XUMUH, TeOrpadry U TEXHOIOTHH.

Meosxcnpeomemmuvle noHamus, CBSI3aHHbIE C U3Y4EHHEM METOJI0B HAy4YHOr'O TI0O3HAHMS: SBJICHUE, HAY4YHbIH (aKT, runoresa, GU3N4ecKas BEIMYNHA, 3aKOH,
TeopHsl, HAOIIOEHHE, SKCIIEPUMEHT, MOJECIMPOBaHUE, MOJIE]b, H3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl YPaBHEHUH, TNHEitHas1 GyHKIWS, napaboia, runepbona, ux rpaduKu 1 CBOMCTBA, TPUIOHOMETPHYECKHE (DYHKIHH:
CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKLUH Ha OCH KOOPJMHAT, CIOKEHHE BEKTOPOB.
Buonoeus: Mexanudeckoe IBIKEHUE B )KUBOU mpupone, 1uddy3ust, 0CMOC, TEIUI00OMEH JKMBBIX OPraHM3MOB (BU/IbI TEILIONEPEIaut, TEILIOBOS
paBHOBECHE), NEKTPUUECKHE SBICHHUS B )KUBOI MPUPOE.

Xumus: AUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEP/BIX TEJ, )KUIKOCTEH
U Ta30B, IEKTPUUECKHUE CBOMCTBA METAILIOB, MEKTPOIUTHYECKAs UCCOLUALIS, TalbBaHUKA.

Teoepaghusi: BNaxxHOCTH BO31lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUe ABIKECHUH C UCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, MTOALIMITHUKH, UCIIONB30BAHUE 3aKOHA COXPAHEHHS
HMMITYJIbCA B TEXHHUKE (pakeTa, BOIOMET U JAPYTue), ABUraTellb BHYTPEHHETO CrOpaHus, apoBas TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHAUIIMOHED,
TEXHOJIOT'MH MOTYYEeHHUsI COBPEMEHHBIX MaTepUasoB, B TOM UHCII€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas 3all[UTa, 3a3eMICHHUE
3NIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, EKTPOHATPEBATENIbHBIC TPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE TPUOOPHI, TalIbBAHHKA.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBLLIEI'O OBPA30BAHUA

OcBoenue yuebHoro npenmera «Dusmnka» Ha ypoBHE cpenHero odiiero oopa3oBanus (6a30Bbli ypOBEHb) JOHKHO 00ECHEUHUTh JOCTHKEHHE CIeTYIOIINX
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIrmgHOCTHBIE pe3ynbTaThl OCBOCHUS ydeOHOro npeaMera «Du3nukay JOKHBI 0TPaXkaTh TOTOBHOCTh U CIOCOOHOCTH 00YJaIOIIUXCS PYKOBOJICTBOBAT bCSI
c(hOopMHPOBaHHOW BHYTPEHHEH MO3UIKEH TMYHOCTH, CHCTEMOH IEHHOCTHBIX OPUEHTAINIA, TO3UTUBHBIX BHYTPEHHUX YOCKICHHUN, COOTBETCTBYIOIINX
TPaJHUIOHHBIM [IEHHOCTSIM POCCHUICKOr0 00IIecTBa, PACIIMPEHHE KU3HECHHOTO OIBITA U OIBITA AESTEIFHOCTH B IIPOLIECCE PEATN3ALNH OCHOBHBIX
HaIpaBJIeHUI BOCIIUTATEIbHON AESTEIFHOCTH, B TOM YHCIIC B YACTH:

1) rpaxaaHcKoro BOCIUTAHNSA:

chOpPMHUPOBAHHOCTH I'PAKAAHCKON IMO3UIMU 00YJAIOIIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCUIICKOro OOIIecTBa;

MIPUHATHE TPAAUIMOHHBIX 00IIEeUeIOBEUSCKUX I'YMAHHCTHIECKUX U IEMOKPATUIECKUX [IEHHOCTEH;



TOTOBHOCTH BECTH COBMECTHYIO J€ATEILHOCTH B HHTEPECAX MPaskIaAHCKOro OBIIECTBA, yIACTBOBATH B CAMOYIIPABICHIH B 00pA30BaTEILHON OpraHm3alluy;
YMEHHE B3aUMOJICHCTBOBATE € COIMATLHBIMU HHCTUTYTAMH B COOTBETCTBUH C MX (DYHKIIMAMU M HA3HAUCHHUEM;

FOTOBHOCTb K 'YMaHHTApHON U BOJIOHTEPCKOU JIEATENHHOCTH;

2) NaTPUOTHYECKOIr0 BOCHUTAHHU:

c(hOPMHUPOBAHHOCTH POCCUICKOM IPaXKJAHCKOM UIEHTUYHOCTH, ATPHOTH3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JIOCTHXKEHHUSAM POCCHIACKUX YYEHBIX B 00JIACTH (PU3UKU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIUTAHMU:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYECKOTO MTOBEICHHMS;

CIOCOOHOCTH OLIEHUBATH CUTYALMIO U IPUHUMAThH OCO3HAHHBIE PELIECHHUS, OPHEHTHPYACH HA MOPAJILHO-HPAaBCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B
JIEATENLHOCTH YIEHOT O,

OCO3HaHHME JINYHOTO BKJIA/[a B TIOCTPOEHHE YCTOWYMBOTO OYIYIIETO;

4) 3cTeTHYECKOro BOCIIHMTAHUS:

ICTETHYECKOE OTHOLIEHHE K MUPY, BKIIFOUask CTETHKY HAYYHOIO TBOPUECTBA, PHUCYLIEr0 (PU3NUECKOM HAYKE;

5) TpyaoBoro BocnuTaHusi:

HHTEPEC K Pa3inYHbIM cepaM IpodheCCHOHANBHOMN AEATENLHOCTH, B TOM YUCIIE CBSI3aHHBIM ¢ (DU3MKON U TEXHUKOM, YMEHHE COBEPILATEH OCO3HAHHBIN
BBLIOOpP OyayIEl TPO(ECCHH U PEATU30BLIBATH COOCTBEHHBIE KU3HEHHBIE TIJIAHbI;

TOTOBHOCTB M CIIOCOOHOCTB K 00Pa30BAHUIO M CaMOOOPa30BaHUIO B 001aCTH (DU3MKHU Ha TIPOTSHKEHUH BCEH JKU3HH;

6) 3K0JOrH4eCKOro BOCIUTAHMS

c(hOpPMHPOBAHHOCTD IKOIOTHIECKOM KYATYPhI, OCO3HAHKE TIIO0ATBHOrO XapaKTepa SKOIOTHIECKHX TIPOOIIeM;

[UTAHUPOBAHUE M OCYIIECTBIICHHE JIEHCTBHI B OKPY)KAIOMIEH cpelie Ha OCHOBE 3HAHUS TIeNiedl YCTONYMBOTO pa3BUTHS UeIOBEUECTRA,;

PAaCLIUPEHUE OIbITA JIEITENLHOCTH SKOJIOTMUECKOH HAPABIEHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUM MO (DU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

chopMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3MUECKON HAYKH;

OCO3HaHWE [IEHHOCTH HAYYHOM JEeSTENHHOCTH, TOTOBHOCTE B TIPOIIECCE N3YUEHHUs (PUIUKH OCYIIECTBISATH TP OEKTHYIO U HCCIIEN0BATENBCKYIO IEATENBHOCTD
WHIUBUIYAIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

IMo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHS

Ba3oBble Jiornueckue aelcTBH:

CaMOCTOSITENIBHO (POPMYITHPOBATH U AKTYaIM3UPOBATH MPOOIIEMyY, PACCMaTPUBATh €€ BCECTOPOHHE;

OMPE/ICTIATH e JeSITebHOCTH, 33/1aBaTh MapaMeTpPbl U KPUTEPHUH UX JIOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPHBACMBIX (DH3HUCCKHX SBICHHSAX;

pa3pabaTbIBaTh IIaH PELIeHHs IPOOJIEMBI C YIETOM aHaIN3a HMEIOIINXCS MaTepHaIbHBIX H HEMaTepHAIBHBIX PECYPCOB;

BHOCHTB KOPPEKTHBBI B ICSITEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LISJISIM, OLICHUBATH PUCKH TTOCICICTBHI IEATEBHOCTH;
KOOPJMHHUPOBATh U BHINOJIHATH pabOTy B YCIOBUAX PEAIbHOTO, BUPTYAJILHOIO M KOMOMHMPOBAHHOTO B3aUMOZCHCTBNS;

Pa3BUBATh KPEATHBHOE MbILUICHHUE NPH PELIEHUH )KU3HCHHBIX TIPOOIIEM.

Ba3oBble nccieoBarebckue AeficTBUA:

BJIaJIeTh HAYYHOH TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATHUAMH U METOIAMH (PU3UUECKOH HAYKHU;

BJIaJICTh HABBIKAMH Yy4eOHO-HCCIIE0BATENILCKOM U IPOSKTHON NEATEIBHOCTH B 00J1aCTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
MOMCKY METOZIOB peLIeHHUS 3a/1a4 (PH3HUECKOTO COAEPIKAHNUS, IPUMEHCHHIO Pa3JIMYHbIX METOJIOB ITO3HAHNS;

BJIaJICTh BUJIAMH JICSTEIBHOCTH I10 TTONTY4E€HUIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALMH, IPeoOpa30BaHUI0 U NPUMEHEHHIO B Pa3JIMYHbIX y4€OHbBIX CHTYaLUsIX,
B TOM YHCJIE IIPU CO3/IaHUM Y4EOHBIX IIPOEKTOB B 00J1aCTH (HU3HKH;

BBISIBIISITH IPUYNHHO-CIIECTBEHHBIE CBA3U U aKTyaJIM3UPOBATH 3a/1a4y, BbIBUraTh I'UIIOTE3Y €€ PeLICHUs, HAXOIUTh apIyMEHTBI JUIS J10Ka3aTebCTBa
CBOMX YTBEP)KICHHUH, 3a71aBaTh IIapaMeTpPbl U KPUTEPUH PELICHUS;

aHaJIM3UPOBATh MOJIYYSHHBIE B X0/I€ PELICHUS 3a][a41 Pe3yJIbTaThl, KPDMTUUECKH OLIEHUBATh UX JOCTOBEPHOCTD, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSX;

CTaBUTb ¥ ()OPMYIIUPOBATH COOCTBEHHBIE 33/1a4¥ B 00PAa30BaTE/ILHOM ASATEIBHOCTH, B TOM YHCIIE IIPU U3y4eHHU (QU3MKY;

JIaBaTh OLICHKY HOBBIM CHTYALUSAM, OLIEHHBATh IPUOOPETEHHBIN OIIbIT;

YMETb EPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTUYECKYIO 00JIaCTh XKU3HEIEIATENBHOCTH;

YMETh UHTEIPUPOBATh 3HAHHS U3 PA3HBIX PEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPE/JIaraTh OPUIMHAIBHBIE OJXO/Ibl M PEIICHUS;

CTaBUTb NPOOJIEMBI U 33/1a4H, JOIYCKAIOUINE AJIbTEPHATUBHBIC PEILICHHUSL.

PaGora ¢ nungopmanmeii:

BJIaJICTh HABBIKAMH HOTy4eHHs: HHOpMaLu GU3HIECKOro COAEPKAaHUSI U3 UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTENIFHO OCYLIECTBIISTh IOMCK, a HAJIN3,
CHCTEeMAaTH3aLHIO0 U MHTEPIPETALNIO HHPOPMALNY Pa3IM4HbIX BUJIOB ¥ ()OPM HPEICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTb MH(POPMALINH;

UCHOJI30BaTh CPEACTBA HHPOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOIHil B PELICHUHM KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3aIIMOHHBIX
3a71a4 ¢ coOM0ieHNeM TpeOOBaHHIl SPrOHOMHKH, TEXHUKH 0€30I1aCHOCTH, TUTHEeHBI, PECypCOCOEPEKeH s, IPABOBBIX M STHYECKUX HOPM, HOPM
HUH(OPMAIOHHOH 6€30MacHOCTH;

€O3/1aBaTh TEKCTHI (PU3MUECKOT0 COACPIKAHMUS B Pa3IMYHBIX (hopMaTax ¢ y4ETOM Ha3HAYCHUS MHPOPMAIINK U 1IEJIEBOH ayIUTOPHH, BBIOUPAsk ONTH MAIbHYIO
(bopMy NpeACTaBICHHUS U BU3yaIH3alUH.

KoMMyHHKaTHBHBIE YHHBepcalbHbIe YueOHbIe JeiicTBus:

OCYILLIECTBIIATH OOIICHUE Ha ypoKax (YU3HKU U BO BHEYPOUHOH JIEATEIILHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(INKTHBIX CUTYAIUH M CMATr4aTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTHUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BaHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATH ¥ UCIHOJIF30BaTh MPEUMYIIECTBa KOMaHIHON U HHANBHIYaJIbHON PaboTHI;

BBIOMPATh TEMaTHUKY ¥ METOABI COBMECTHBIX JIEHCTBUII C yIETOM OOIIIX HHTEPECOB U BO3MOXHOCTEH KaX[0T0 WIEHA KOJJIEKTUBA;
MIPUHAMATH LEJTH COBMECTHOH AEATEIbHOCTH, OPTaHU30BBIBATh M KOOPAWHUPOBATH ACHCTBHS 10 €€ TOCTIKEHUIO: COCTABIIATH IUTaH ACHCTBUH,
pacnpeniensaTh poiy ¢ yI€TOM MHEHHH y9aCTHHKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOMN paboTHI;

OLICHUBATh KAaueCTBO CBOETO BKJIA/IAa M KAX/[Or0 yIaCTHUKA KOMAH/IbI B OOIIMI Pe3yNIbTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

MIPeAIaraTh HOBbIE IPOCKTHI, OIIEHUBATH MJICH C TIO3UIH HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTHIECKOH 3HAYHMOCTH;

OCYIIECTBIIATH MO3UTHBHOE CTPATETHUECKOE MOBEJICHNE B PA3JIMUHBIX CUTYalUsIX, IPOSBIATH TBOPIECTBO U BOOOpaskeHUE, OBITh MHUIIMATUBHBIM.



PerysisiTuBHBIe YHHBepcalbHbIe YueOHbIe JeicTBUS

Camoopranu3amnus:

CaMOCTOSITEJIFHO OCYIIECTBIIATH TO3HABATEIBHYIO AESTEIBHOCTE B 00JIaCTH (PU3UKH M aCTPOHOMUH, BBISBIITH IIPOOJIEMBI, CTaBUTh U (YOPMYIHPOBAThH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIFHO COCTABIIATH IUIaH PEIIeHNUs PaCIETHBIX U KaYeCTBEHHBIX 3a71ad, IUIaH BBITIOIHEHHUS IPAKTHIECKON pabOoThI ¢ y4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TPEIOYTEHHIA;

JIaBaTh OLCHKY HOBBIM CHTYaIlHsIM;

pacmmpsTh paMKH yaeOHOTo IIpeJMeTa Ha OCHOBE JIMYHBIX NPEIIOYTCHUM;

JlenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEILICHHE;

OLICHUBATh IPHOOPETEHHBII OITBIT;

CIoco0CTBOBATH (POPMHUPOBAHUIO U MTPOSIBIICHHIO SPYIMIMN B 00JIaCTH (PU3UKH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTeIbHBIN U KYJIBTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, SMOIHOHAIbHBII HHTEJJIEKT:

JIaBaTh OLCHKY HOBBIM CHTYyalllsIM, BHOCUTH KOPPEKTHUBEI B JIESITEIILHOCTh, OLICHUBATH COOTBETCTBHE PE3YIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMH II03HABATENEHOH PeQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX AECHCTBHUI M MBICIUTENBHBIX ITPOLECCOB, X PE3YJIbTaTOB U OCHOBaHHM;
HCIIOB30BaTh MPUEMBI PE(IIEKCHH TS OLICHKHU CHTYalluH, BEIOOpPA BEPHOT'O PEIICHNS;

YMETb OIICHUBATH PHCKH U CBOEBPEMEHHO IPHHUMATh PEIICHUS 110 NX CHIDKCHHIO;

MIPUHAMATH MOTHBBI M QpT'YMEHTHI IPYIHX NP aHAIN3E PE3yNNbTaTOB AESTEIEHOCTH;

MIPUHAMATH ce0sl, TOHNMasi CBOM HEOCTATKHU U JIOCTOMHCTBA;

MIPUHAMATH MOTHBBI M QpT'YMEHTHI IPYIHX MPH aHAIN3E PEe3yNIbTaToB AESTEIEHOCTH;

MIPU3HABaTh CBOE IPaBO M MPABO JIPYr'UX Ha OIIMOKH.

B nporiecce nocTrkeHNs TMYHOCTHBIX PE3YNIETATOB OCBOCHHSI IPOTPaMMEI 10 (PM3HKE ISl yPOBHS CPEAHETO 00IIEro 00pa3oBaHus y 00yJaromXcst
COBEPIICHCTBYETCS IMOIMOHABHBIA HHTEIUIEKT, MPEeANoJIararoniuii chopMHPOBAHHOCTD:

CaMOCO3HaHWsI, BKITIOYAIOIIETO CIOCOOHOCT MMOHUMATh CBOE SMOIMOHAIILHOE COCTOSTHUE, BU/IETh HATPABJICHHS Pa3BUTHS COOCTBEHHOH YMOIMOHAIEHON
cepsl, OBITH YBEpEHHBIM B cele;

CaMOperyJIrpOBaHKs, BKIIOYAIOIIEro CAaMOKOHTPOJIb, YMEHHE IIPHHIMATh OTBETCTBEHHOCTH 33 CBOE MOBEJIEHNE, CIOCOOHOCTH aallTHPOBATHCS K
9MONIMOHATIBHBIM H3MEHEHHUSIM M TIPOSIBIISITH THOKOCTB, OBITH OTKPHITEIM HOBOMY;

BHYTPEHHEW MOTHBALINH, BKIFOYAIOIIEH CTPEMIICHHE K TIOCTH)KEHHUIO [IEJTU U YCIeXy, ONTHMH3M, HHHIIMATHBHOCTh, YMEHHE JAeHCTBOBATh HCXOMS M3 CBOMX
BO3MOYKHOCTEH;

SMITATHH, BKIIIOYAIONIEH CIOCOOHOCTH MOHUMATh SMOIMOHATIBHOE COCTOSIHUE JPYTHX, YIUTHIBATh €r0 MPU OCYIIECTBICHNH OOIIEHHUS, CIOCOOHOCTB K
COYYBCTBHIO U COIIEPEKNBAHNIO,

COIMATEHBIX HABBIKOB, BKIIFOYAFOIINX CIIOCOOHOCTH BBICTPAaHBaTh OTHOIICHHS C APYTHMH JIFOJIbMH, 3200TUThCS, MPOSIBIATH HHTEPEC U pa3penarb
KOH(IIUKTBIL.

NPEAMETHBIE PE3YJIbTATHI

K koH1y 00y4enus B 10 Ki1acce npesMETHbIE PE3y/IbTAaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh C)OPMUPOBAHHOCTD Y OOYHAIOLIMXCS YMEHHUI:
JIEMOHCTPUPOBATh Ha IIPUMEPax poib U MecTo Gu3Kkyu B HOpMUPOBAaHUM COBPEMEHHOM Hay4YHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOIH TEXHUKH U
TEXHOJIOTHH, B IPAKTUUECKOI NesTEeIbHOCTH JI0/IEH;

YUUTBIBATh FPaHULBI IPHMEHEHHS M3y4eHHBIX (PM3NUECKUX MOJIETIeil: MaTepHalbHas TOUKA, HHEPLMaIbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPAOE TEIO,
UieabHbIN a3, MOJIEIH CTPOCHHS I'a30B, XKHUAKOCTEH U TBEPBIX TEI, TOUCUHBIN AEKTPUUECKUH 3aps /] IPH pelIeHUH (PU3MIeCcKuX 3a1ay;

pacno3HaBaTh (u3nyeckue SBIeHUs (IPOLECChl) U OOBACHATD UX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJICKY/IAPHO-KMHETHYECKOH TEOPUH CTPOCHHMS BEILECTBa
U IEKTPOANHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSMOIMHEHHOE JIBHKEHUE, CBOOOTHOE MaJICHHUE Tell, ABIXKEHHE 1O OKPYKHOCTH, HHEp LU,
B3anMozelcTBHe Tel, AU dy3us, OpOyHOBCKOE JIBHIKEHUE, CTPOSHUE KUIKOCTEH U TBEPBIX TEN, U3MEHEHHE 00bEMA Tell IPY HarpeBaHuH (OX JTaXKICHHUN),
TEIUIOBOE PaBHOBECHUE, HCIIapEHNE, KOHASHC AL, IUIABJIeHHE, KPUCTAIM3aLMs, KUTIEHHE, BIa)KHOCTh BO3/1yXa, MOBBILIEHHUE JABICHUS ra3a IpH ero
HarpeBaHUM B 3aKPbITOM COCYJIE, CBsI3b MEXKAY MapaMeTpaMU COCTOSIHUS T'a3a B U30MpoIleccax, MEeKTPU3aLus Tell, B3auMOJIEHCTBUE 3aps/I0B;

OIMCHIBATH MEXaHUUYECKOE JIBIKEHUE, HUCTIONB3Ys (HPM3NUECKHE BEIMYMHbL: KOOP/IMHATA, ITyTh, IEPEMELIECHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIIa,
UMITYJIbC TeJla, KHHETHYEeCKask SHeprus, OTCHIMAIbHAs SHEPrHs, MeXaHnueckas pabora, MeXaHUYeCKasi MOIHOCTh; P ONMCAHUH TIPABHIIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCIIONB3yEMBbIX BEIMUHMH, X 0003HAYEHHS U €AMHULBI, HAXOAUTH GOPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3HYECKYIO
BEJIMYUHY C APYTUMHU BETUIHHAMUY;

OIMCHIBATH U3Y4EHHBIC TEIUIOBbIE CBOICTBA TEJ U TEIUIOBbIC SIBICHHS, UCIIONb3YA (PM3UUECKHE BEIMYMHBIL: IaBICHUE Ta3a, TeMIIepaTypa, CpeaHssL
KUHETHYECKask SHEPrus XaOTHYECKOro JABIXKEHHS MOJIEKYJI, CPEIHEKBaApaTH4YHas CKOPOCTh MOJIEKYJl, KOJIMYECTBO TEILUIOThI, BHYTPEHHSI SHeprus, pabora
rasa, KO3 GUIMEHT NOJE3HOro ISHCTBHS TEIUIOBOTO JABUIATEINs; IPH ONMCAHUU NIPABUIBHO TPAKTOBATH (U3UUYECKUI CMBICI UCHOIb3YEMbIX BEJIMUUH, UX
0003HauCHNA U SIMHULIBI, HAXOOUTH (OPMYIIBI, CBS3bIBAIOLINE JAHHYIO (QU3UYECKYIO BEJIMYUHY C IPYTUMH BETMYUHAM;

OIMCHIBATH U3YYEHHBIE HJIEKTPUYECKUE CBOMCTBA BEILECTBA U ANEKTPHYECKUE ABJICHUS (IPOLIECChI), UCIOb3Ys (PU3MUECKUE BETMYMHBL: JIEKTP MUECKUN
3apsl, HIEKTPUYECKOE M0JIe, HAIPSHKEHHOCTD 110151, TOTEHLIMAI, PA3HOCTh IOTEHIUANIOB; 1P ONIUCAHUHM IIPABHIBHO TPAKTOBATH (PM3UUECKUI CMBICIT
HCHOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHHUS U eIMHHLIbI; YKa3bIBaTh (DOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMUYMHY C IPYITUMH BEIUYHHAM H;
aHaJIM3UPOBaTh PU3MUECKUE MIPOLIECCH U SBICHUSI, HCIOIb3Ys (U3MYESCKIE 3aKOHbBI M MPUHIHMIIBL: 3aKOH BcemupHoro Tsirorenust, [, 11 u 111 3akonsr
HproToHa, 3aK0H COXpaHEHHs MEXaHUYIECKOH SHEPIHH, 3aKOH COXPAaHEHHs UMITYIIbCa, IPUHIUI CYNIEPIO3HLIUM CUJI, IPHHIIUI PAaBHOMPABUS
HMHEPLHUATBHBIX CUCTEM OTCUETA, MONEKYISIPHO-KHHETHUECKYIO TEOPUIO CTPOSHHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBS3b CPEAHEH KMHETHUECKOH SHEPrun
TEIJIOBOTO ABMKEHHSI MOJIEKYJI ¢ AO0CONFOTHON TeMIIepaTypoid, NepBblii 3aKOH TePMOANHAMUKH, 3aKOH COXPAHEHHS SJIEKTPUUECKOro 3apsi/ia, 3aKOH
KyroHa, npu 3ToM pasnuyarh CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €0 MaTEMaTHYECKOE BHIPAXKEHHE U YCIIOBHUS (TPaHHULIBI, 00JIaCTH) MPUMEHUMOCTH;
OOBSICHATD OCHOBHBIE MPUHIIMIIBI ACHCTBUS MAILIMH, TPUOOPOB U TEXHUYECKHUX YCTPOKCTB; pa3in4aTh YCIOBHS HX OS30MacHOr0 MCIIONB30BAHHS B
MOBCEJHEBHOM JKU3HU,

BBITIOJTHATD 3KCIICPUMEHTBI 110 MCCIIEIOBAHHIO (PU3HMUYECKUX SIBIICHUH M POLECCOB C HCIOIb30BAHUEM NPSMBIX M KOCBEHHBIX H3MEPEHU, IPH STOM
(bopmynupoBath npobiaemy/3aady U rMIOTe3y y4eOHOro SKCIePUMEHTa, COOMpATh YCTAaHOBKY M3 MPEIJI0KEHHOT0 000pyJ0BaHHs, IPOBOUTH OTIBIT U
(bopMyUpOBaTh BBIBOJIBL;

OCYILIECTBIIATH MPSIMbIE M KOCBEHHbIE M3MEPEHHS (HM3UUECKUX BEJIMYHMH, IPH 3TOM BBIOMPATh ONTUMAIIBHBIH CIIOCO0 U3MEPEHHUS M HCIIONB30BATh
WU3BECTHBIE METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHMIA;

UCCIIEZI0BATh 3aBUCUMOCTH MEXKTy (DM3MYECKUMH BETMYMHAMH C UCHIOJIb30BAaHUEM INPSIMBIX H3MEPEHHIA, IIPU 3TOM KOHCTPYHPOBATh YCTaH OBKY,
(UKCHPOBaTh Pe3yNIbTaThl HOTYYECHHOH 3aBUCUMOCTH (DM3HUYECKUX BEIUYHMH B BUJIC TAOIMI U Tpad)KOB, AeNaTh BHIBOJBI 110 PE3yJIbTaTaM MCCIIE IOBAHHS;
cobmonaTs npaBuia 6e30MacHOro TPyAa MPH IPOBEJICHUH HCCISOBaHNH B paMKaX y4eOHOr0 3KCIEPUMEHTa, YIeOHO-HCCIeJ0BAaTEIbCKOH 1 MIPOSKTHON
JIESITEJIFHOCTH C UCIIONB30BAaHUEM N3MEPHUTEIBHBIX YCTPOHCTB U 1ab0paTOPHOr0 000pyJOBaHUS;

peliaTh pacyETHBIC 3a/1a4t C SIBHO 331aHHOH (pU3MYecKol MOZICINBIO, HCTIONB3Ys (PM3NUCCKHE 3aKOHBI M IPHHIIUITBI, Ha OCHOBE aHaJIM3a YCIIOBHUS 3aa4i
BBIOHPATh HUBHIECKYIO MOJIETb, BRLACIATH (PU3MUECKUE BETUUUHBI B ()OPMYITBI, HEOOXOIMMBIE JUIsl €€ peleH s, IPOBOANUTH PACUETHI U OI[CHUBATH
PCaNbHOCTh MOMYYEHHOT0 3HAUCHUS (PU3HYECKON BEITNYHHBI;



pelIaTh KaueCTBEHHbBIC 3aJa41: BBICTPAUBATh JIOT'MYECKH HEIPOTHBOPEUMBYIO LICTIOUYKY PACCYKICHHUH C OITOPOi Ha H3Y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(u3HUIecKUe SIBICHUS,

HCHOJIb30BaTh [PH PELICHUH YIeOHbBIX 3a/1a4 COBPEMEHHbIE HH(OPMALIIOHHBIC TEXHOJIOTUH JUIS TOKCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETALINN U
npe/CcTaBiIeHUs yueOHOI U Hay4HO-TIONYISIPHON HH(OPMALMH, TIOTyYEHHOI U3 PAa3INYHbIX HCTOYHUKOB, KPHTHYECKU aHAIU3UPOBATh HOIY4aeMyto
nHpopmarmo;

NPUBOUTH PUMEPHI BKJIa/Ia POCCHIACKUX U 3apYOCKHBIX YIEHBIX -(DU3HKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIETO MUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

HCHOJIb30BaTh TEOPETUYCCKHE 3HAHUS 110 PU3UKE B HOBCEIHEBHOM XKU3HH [UIsL 0OecriedeHns 6e30IacHOCTH IIPH 0OpaIieHHH ¢ NpHOopamMu 1
TEXHUYECKHMH YCTPOHCTBAMU, JUIsl COXpaHEHHUS 30POBbsl U COOJIOICHHUSI HOPM 3KOJIOIMYECKOr0 TIOBE/ICHHUS B OKPYXKAIOLICH cpele;

paboTath B TPyIIE C BHIIOIHEHHEM Pa3IMYHbIX COLMATIBHBIX POJICH, INIAHKPOBATh PabOTy IPYIIIBI, PALIMOHAIBHO PACIIPEACIIATh 00I3aHHOCTH U
[UIAHUPOBATh JICSITEILHOCTh B HECTAHAAPTHBIX CHTYALHMSX, 8JICKBATHO OLCHUBATh BKJIA/ KaX/IOr0 U3 YYaCTHUKOB I'PYIIIIBI B PELICHHE paccMaTp UBaeMOit
MIPOOIEMBL.

K koHiy 00yuenus B 11 kiacce npeMETHbIE Pe3y/IbTaThl HA 6a30BOM YPOBHE JJOJKHBI OTPaXkaTh ChOPMUPOBAHHOCTD Y 00YJAIOIIMXCS yMEHHUIL:
JIEMOHCTPUPOBATH Ha IIPUMEpPaX PoJb U MecTO (PU3KKH B HOPMUPOBAHUH COBPEMEHHOH Hay4YHOW KAPTHHBI MHUpa, B Pa3BUTHH COBPEMEHHOI TEXHUKH U
TEXHOJIOTHH, B IPAKTHYECKOH JIEATEIbHOCTH JIIOAEH, IEJTOCTHOCTh U SIMHCTBO (PU3MYECKON KapTHHBI MHpA,;

YUHTHIBATH TPAHHULIBI IPUMCHEHHUS H3YYCHHBIX (PU3MUECKUX MOJICNICH: TOUCUHBII AIIEKTPHICCKUIA 3apsii, JIyd CBETa, TOUCUHBII HCTOUHHUK CBETA, SCPHAsI
MOJIeb aTOMa, HYKJIOHHAsI MOJIE)Ib aTOMHOI'O si/Ipa MPH PEIIeHHH (BU3MYECKUX 3a/a4;

pacro3HaBath (hU3MUCCKHE SIBICHHUS (IPOLECCHI) i OOBSICHATH HX HA OCHOBE 3aKOHOB 3JICKTPOJMHAMHKHU U KBAHTOBOW (DU3HKH: SJIEKTpUYECKAst
MPOBOIMMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE ACHCTBHS TOKA, B3aNMOJICHCTBHE MATHUTOB, JJICKTPOMArHUTHAS MH/IYKIIHS, 1€ HCTBHE
MAarHUTHOTO IOJISl HA TIPOBOJJHUK C TOKOM H JABMIKYILIMICS 3apsiJi, SJIEKTPOMarHUTHBIC KOJICOaHHs U BOJHBI, TIPIMOJIMHEHHOE PacpOCTpaHEHHE CBETA,
OTpaKeHHe, MpeJoMIIeHIE, HHTepdepeHIHs, TUPPAKITHIS U TONApU3AIHS CBETa, TUCTICPCHs CBeTa, poTodnekTprueckuii 3hdekT (poTodddeKT), cBeTOBOC
JIaBJICHHE, BOSHUKHOBEHHE JIMHEHYAaTOr0 CIIEKTPa aTOMa BOAOPO/Ia, €CTECTBEHHASI M HICKYCCTBEHHAs! PaJHOaKTHBHOCTb;

OIKCHIBATH U3YYCHHBIC CBOHCTBA BelleCTBA (DJICKTPHIECKHE, MATHITHBIE, ONTHYECKHE, SIEKTPUUECKYIO TIPOBOIMMOCTD PA3IMYHBIX CPEll) U
9IICKTPOMArHUTHBIE SBJICHHS (TIPOLIECCH), HCTIONB3Ys (PU3HUECKHE BETMUINHBI: SIICKTPUUECKHUIT 3aps]l, CUIla TOKA, JIICKTPHYECKOE HAMPSHKCHHE,
9NIEKTPUYECKOE COMPOTUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, JIICKTPO/BIDKYIIAS CHlla, paboTa TOKa, HHIYKIUS MarHUTHOTO MOJIs, cuiia AMriepa, cria
JlopeHiia, HHAYKTUBHOCTD KATYIIKU, SHEPTHUSI IIEKTPUYESCKOTrO ¥ MArHUTHOTO TIOJIEH, MEpHO U 4acTOTa KoJleOaHuii B KoeOaTeIbHOM KOHTYpE, 3apsii U
CHJIa TOKA B TIPOLIECCE TAPMOHUYECKHX AIIEKTPOMArHUTHBIX KoJeOaHui, POKYCHOE PACCTOSHHUE U ONMTHYECKasl CHIIA JIMH3BI, [IPH OMMCAHUH TIPAB HIBHO
TPaKTOBaTh (PU3MUECKHUIA CMBICIT HCIIONB3yeMbIX BEIMYHH, UX 0003HAUYCHHS M CANHHIIBI, YKa3bIBATh (POPMYIIBI, CBS3IBAOIINE TAHHYIO (DHU3HMIECKYIO
BEJIMYKHY C JAPYTHMH BETHYHHAMH;

OIKCHIBATH U3YYCHHBIC KBAHTOBBIC SBJICHHS H TPOLIECCHI, HCTIONB3YsI (PH3UUCCKHE BETHUYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, UTHHA BOJIHBI
YacTOTa CBETa, SHEPIUs U UMIYJIbC (OTOHA, MEPHO MONTypaciajia, SHEPrHsl CBA3HM aTOMHBIX sijiep, PH OMUCAHHHU MTPABHIILHO TPAKTOBATh (DM 3MUECKHUI
CMBICIT HCIIOJTb3YEMbIX BEJIUUKH, HX 0003HAUCHHUSI U eIMHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEJTHUHHY C APYTHMH
BEJINYMHAMH, BBIYHCIIATh 3HAYCHHE (DH3UUESCKON BEJTUYHHBI;

aHaIM3UPOBaTh (PU3MUCCKHE TPOIECCHI M ABJICHHUS, HCTONB3Ysl (PH3UUCCKIE 3aKOHBI M MIPUHIIATBL: 3aK0H OMa, 3aKOHBI MOCIIEI0BATEIBHOTO 1
MapajIeIbHOr0 COSAMHEHHUS TIPOBOIHMKOB, 3aK0oH [Ixoyis—JIeHIa, 3aKOH 3JIEKTPOMarHUTHON MHYKIIHH, 3aKOH TPSIMOIMHEHHOTO PACIPOCTPaHEHHSI
CBeTa, 3aKOHBI OTPaYKEHHs CBETa, 3aKOHBI ITPEIOMIICHHUS CBETa, ypaBHEeHHE DifHInTeHHa 111 poTroaddekTa, 3aKOH COXpaHEHHs SHEPrHH, 3aKOH
COXpaHCHUsI UMITYJIbCA, 3aKOH COXPAaHEHHS dJICKTPUYECKOr0 3apsiia, 3aKOH COXPaHEHHUsI MAaCCOBOr'0 YHCIIa, NOCTYIaThl bopa, 3aKOH palioakTHBHOTO
pacmaja, Ipy 3TOM pa3inyaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHIeCKOe BRIPAKCHUE U YCIOBUS (TPaHHIIBI, 00JIACTH) IPUMEHHM OCTH;
OIpE/ICIATH HAIPABIICHNE BEKTOPa MHAYKLIIUH MarHUTHOTO ITOJIsl IPOBOJHUKA C TOKOM, CHIIbI AMmIiepa u cribl JlopeHia;

CTPOMTH M OIHMCHIBATh H300pakeHHUE, CO3JaBaeMOe IFIOCKUM 3€PKaJioM, TOHKO# JIMH30i1;

BBIMOJHATH YKCIEPUMEHTHI 10 HCCIEA0BaHHUIO (PH3MIECKHX SBICHUI U ITPOLIECCOB C HCIIOIB30BAHUEM PSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPHU 3TOM
(dopMynupoBaTh MpobieMy/3aiady U TUIOTE3y y4eOHOro SKCIepHUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHUsI, IPOBOAUTH OMBIT U
(hopMyITMpOBaTh BHIBOJIBI;

OCYIIECTBIIATH MPSMbIC U KOCBEHHbIE N3MEPEHHs (PU3UUECKUX BEJIMYMH, IIPH 3TOM BBIOMPATh ONTUMAJBHBIH CIOCOO U3MEPEHHS U HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHHUIL;

HCCIIE/IOBATh 3aBUCUMOCTH (DPU3HMUYECKHX BEIUUUH C UCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHIA: IPU TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH
Ppe3yabTaThl MOTYYeHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIMYHMH B BUJIe TAONUIL U TpadHKOB, eTaTh BBIBOJIBI [0 PE3yJIbTaTaM HCCIICAOBAHMS;

coOnroaaTh npaBuiia 6e30MacHOro TPyAa MPH IPOBEICHUH HCCISIOBaHU B paMKaxX yueOHOro SKCIePUMEHTa, YI4eOHO-HCCIIeJ0BAaTEIbCKOM 1 MPOSKTHON
NIESITENIbHOCTH C UCIIONB30BaHUEM N3MEPHUTEIIbHBIX YCTPOUCTB M J1a00paTOpPHOro 000pyA0BaHHUS;

pearh pacu€THbIE 33/1a4H C SIBHO 3aJaHHOH (PH3MIECKOH MOJIEIIbIO, UCTIONB3Ys (PU3NYECKUE 3aKOHBI M IIPHHIIMIIBL, HA OCHOBE aHAIM3a YCIOBUS 3aJa4uu
BBIOHPATh (YU3MYECKYIO MOAEIb, BBIICISTh (PU3NUECKUE BETMYHHBI U (OPMYJIbI, HEOOXOIUMbIE ISl € PEelIeHNs, MPOBOAUTD PAcuEThI U OLICHUBATD
PeaIbHOCTD MOTYYEHHOrO 3HAYCHUSI (PU3HUCCKOI BEITNUUHBL;

pelaTh KaueCTBEeHHbIC 33/1a41: BBICTPAUBATH JIOTMUECKU HEMPOTHBOPEUUBYIO [IETIOUKY PACCYIKICHUIT C OIOPOi Ha N3yUeHHbIE 3aKOHBI, 3aKOHOME PHOCTH U
(busnyecKue SBICHUS,

HCIIOJIb30BATH MPU PELICHUH YIeOHBIX 3324 COBPEMEHHbIC HH(OPMAI[OHHbBIE TEXHOIOTHHU JUTS TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETALIH U
Mpe/ICTaBIeHNs Y4eOHON 1 HayIHO-NOMY/SIPHOIM HHGOOPMAIMH, TONYyYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MIOJIy4acMyI0
uHpopmaro;

OOBSICHATH NPUHIMIIBI ASHCTBHS MAILIMH, TPUOOPOB U TEXHMYESCKHUX YCTPOMCTB, Pa3iniaTh YCIOBHS UX OS30MACHOTO UCIIONb30BAHUS B IIOBCETHEBHOM
KH3HU;

MPUBOAUTDH PUMEPHI BKIIA[1a POCCHICKUX U 3apyOeKHBIX YIEHBIX-(PHU3UKOB B Pa3BUTHE HAYKHU, B 00BSICHEHHE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

HCIOb30BATh TEOPETUIECKUE 3HAHUS 10 (PHU3MKe B MIOBCETHEBHOM KU3HH 115l 00ecreueH st 0e30MacHOCTH TP 00paIleHUH ¢ TPHOOpaMH 1
TEXHHYECKHUMH YCTPOHCTBAMH, JUIsl COXPAaHEHHs 37I0POBbsI U COOTIOICHUSI HOPM KOJIOTHYECKOro MOBEICHHUS B OKPYXKAIoLIeH cpejie;

paboTath B TPYIIIIE C BBITOIHEHHEM PA3IHYHBIX COLMATBHBIX POJICH, MIIAHUPOBATh PAOOTY TPYIIIbI, PAIIMOHATIBHO PACIIPEACIIATh 00SI3aHHOCTH U
[UIAHUPOBATH JAEATEIbHOCTh B HECTAHAAPTHBIX CUTYALMAX, aICKBATHO OL[CHUBATH BKJIA]] KAKIOTO M3 YIACTHHUKOB IPYIIIBI B PEIICH e pacCMaTpUBacMO
MPOOIEMBL.



MoypoyHbIn nnaH 24/25. ®usnka-10 (24/Hen)

1

YpokoB: 2KoHTponbHbIX: 0PU3MKa U METOABI HAYYHOT'O MTO3HAHUS

Ypok 1

®duzrka — Hayka o npupojie. HayuHble MeTObI TO3HAHMSI OKPYXKAIOILETO MUpPa
Ypok 2

Posp n Mecto pu3uku B GopMHUPOBaHNH COBPEMEHHOW HAYYHOH KapTUHBI MUPA, B IPAKTHYECKOH NI TEIIbHOCTH JIIOAEH

2

YpokoB: SKonrponsabix: OKnnemartuka

Ypok 3

Mexannueckoe ArkeHre. OTHOCUTENBHOCTh MEXaHUYECKOT 0 IBIKeHNs. [lepeMeltienne, CKopocTh, YCKOPEHHE
Ypok 4

PaBHOMEpHOE NpsIMONTMHEHHOE IBU)KEHUE

Ypok 5

PaBHOYCKOpEHHOE MPSIMOIMHEWHOE IBH)KEHHE

Ypok 6

CBoOoHOE najieHue. Y cKopeHne CBOOOAHOI0 T IeHUs

Ypok 7

KpuBonuneiiHoe nBrmxeHue. /[BmxkeHne MaTepuabHON TOUKH MO OKPYKHOCTH

3

YpokoB: 7KoarponbsHbix: 0JlnHaMuka

Ypok 8

ITpunuun orHocutensHoCTH ["anunes. MHepumaneHele cuctemel oTcueta. Ilepsblil 3akoH HeroTona
Ypok 9

Macca Tena. Cuna. [lpunnun cynepno3uiiuu cui. Bropow 3akoH HeloToHa 17151 MaTepuaibHOH TOUKH
Ypok 10

Tperur 3akoH HploTOHA 11711 MaTepUaibHbIX TOUEK

Ypok 11

3axoH BceMupHoro TsiroreHus. Cuna tsbxectu. IlepBasi KocMHUYecKasi CKOPOCTb

Ypok 12

Cua ympyroctu. 3akos ['yka. Bec Tena

Ypok 13

Cuna tpenus. Koapdument tpenns. Cuna cONPOTUBICHHUSI P ABW)KCHUH TeJIa B XKHUAKOCTH MIIU rase
Ypok 14

[locTynaTensHOE U BpaliaTeNbHOE IBIKEHNE a0COMIOTHO TBEPAOTO Tena. MoMeHT criibl. [lmedo cuiel. Y ciioBusa paBHOBECHS
TBEPIOrO TENIA

CBepHYTSH 2

4

YpokoB: 6KoHTponpHBIX: 13aKOHBI COXpaHEHHUS] B MEXaHHUKE

Ypok 15

Nmnynbc MaTepUaIbHOM TOUKH, CHCTEMBI MaTEpHAIIbHBIX ToYeK. IMITynbe cuibl. 3aKOH COXpaHEeHUs UMITyIbca. PeakTuBHOE
JIBIDKCHUE

Ypok 16

Pabota u momHOCTh cruthl. KnuHeTndeckast 2Heprusi MatepuainbHOi Touku. Teopema 00 M3MEHEHHH KHHETHYECKOW YHEPTHU

Ypok 17

[NorenumanpHas sHeprud. [loTeHMaNpHas SHEPrHs ypyro AeGopMHpOBaHHOH NPYKUHBIL. [loTeHnnanbpHas SHeprus Teaa BOIU3N
MTOBEPXHOCTH 3eMIIH

Ypok 18

[oTeHnanpHbBIE M HETOTCHIHMAIBHBIE CHIIBL. CBS3b PaOOTHI HEMOTEHIINATIBHBIX CHJI C N3MEHEHHEM MEXaHHIECKOW IHEPTUH
CHCTEMBI Tell. 3aKOH COXPaHEHHSI MEXaHHUECKOH SHEPTUH

Ypok 19

JlaGopartopHas padora «VccnenoBanue cBsi3u pabOTHI CHIIBI ¢ H3MEHEHHEM MEXaHHYECKOH SHEPTUH Tella Ha puMepe
pacTsHKEHHs] pE3HHOBOT'O KI'YTay

Ypok 20

KonTponbHas pabora mo teme «Knnemarnka. lnHamMuka. 3aKOHBI COXPAHEHHSI B MEXAHHUKE)

Kp

CaepnyTs |

5

Ypoxos: 9Kontponbubix: 0OCHOBBI MONIEKYIISIPHO-KHHETHIECKONH TEOPHHU

Ypok 21

OcHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOH Teopun. bpoyHoBckoe nBmwkenne. Auddysust

Ypok 22

XapaKTep JBVOKCHUSA U B3aPIMO,H€I>'ICTBPI$I qaCTull BCIICCTBA. MOHCJ’II/I CTpPOCHUS Ira30B, )I(HZ[KOCTGﬁ u TBép,HI)IX TCI




Ypok 23

Macca monekyn. KonnyectBo BeniectBa. [loctosiHHast ABoraapo

Ypok 24

TennoBoe paBHOBecue. Temnepatypa u e€ n3Mmepenue. lllkana remnepatyp Llenscus
Ypok 25

Wneansuelii raz B MKT. OcHoBHOe ypaBHeHne MKT

Ypok 26

AOGcomroTHast TeMIlepaTypa Kak Mepa CpeHel KWHETHYECKOH SHEPTrUuH ABIKEHHS MOJIEKyYJ. Y paBHeHHe MeHeneeBa-
Knaneiipona

Ypok 27

3akoH JlanpToHa. ["a30BbIC 3aKOHBI

Ypok 28

JlabopatopHas pabora «VccnegoBanne 3aBHCUMOCTH MEXY ITAPaMETPAMHU COCTOSIHUS pa3pexKEHHOT0 ra3ay

Ypok 29

I/I3OHpOHeCCH B MJICAJIbHOM I'a3€ U X rpa(buquKoe MpCACTABJICHUC

CaepHyTb 4

6

YpokoB: 10KouTponbHbIx: 1OCHOBBI TEPMOAMHAMHUKHI

Ypok 30

BHyTpeHHs1s1 SHEprUst TEpPMOJMHAMHYECKOW CHCTEMBI U CIIOCO0bI e€ n3MeHeHust. KoiandecTBo TernoTsl ¥ pabora. BHyTpeHHsIs
SHEPTrHsl OJHOATOMHOIO MJEaTbHOrO rasa

Ypok 31

Buel Tennionepeaaun

Ypok 32

Y nenbHast TeroéMKocTh BenlecTBa. KonuuecTBo TemioThl pH Terionepeaade. AuadaTHbIH nporecce

Ypok 33

IlepBblii 3aKOH TEPMOAMHAMHUKHY U €r0 IPUMEHEHHUE K U30MPOLECCaM

Ypok 34

HeobOpatumocTs npoiieccoB B npupojie. Bropoii 3akoH TepMOIMHAMUKH

Ypok 35

[punmn geiicteus u KI1J] TernoBoi MamyHbI

Ypok 36

Hukn Kapno u ero KITJT

Ypok 37

OKOIOrM4ecKre MpodIeMbl TEITIOHEPTeTUKH

Ypok 38

Oo6obmaronmii ypok «MonekynsipHasi ¢puzrka. OCHOBBI TEPMOJIMHAMUKI

Ypok 39

KontponsHas padora mo Teme «Monekyisipaas Gpusuka. OCHOBBI TEPMOIMHAMHKI»

Kp

CBepHYTSB 5

7

YpokoB: SKorrponsHbx: OArperaTHple cOCTOSIHUS BeniecTBa. Pa30BbIe Mepexoabl

Ypok 40

[TapoobpazoBanne u KoHAeHcanwys. VcnapeHne u KuneHne

Ypok 41

AOcCoImoTHas ¥ OTHOCUTEIbHAS BIAKHOCTh Bo3lyXxa. HachImeHHsIi map

Ypoxk 42

Teepnoe Teno. Kpucramumueckue u amopHbie Tena. AHU30TPOINHUS CBOKCTB KpucTaiuioB. XKunkue kpuctasuisl. COBpeMeHHbIe
MaTepHaJIBI

Ypok 43

[TaBrieHre ¥ KpucTayUIM3anus. Y AeabHas TeIIoTa miaBieHus. Cyomumanms

Ypok 44

YpaBHEHHE TEeIIOBOro OaaHca

8

Ypokos: 10KonTponpHbIX: 0DneKTpocTaTHKA

Ypoxk 45

SJ'IGKTPI/IBaHI/IH TCII. QHGKTPI/I‘IGCKI/II/IV 3apsaa. I[Ba BHUA 3JICKTPUICCKUX 3apAa0B

Ypok 46

HpOBOI[HI/IKI/I, JUBJICKTPUKU U TOJTYHPOBOJHUKH. 3akoH COXpPaHCHUS DJICKTPHUICCKOI'O 3apiaaa

Ypoxk 47

Bzanmopenicteue 3apsioB. 3akoH Kynona. TodedHbIH 37IEKTpHIESCKUH 3apsi

Ypok 48

Hanpsoxk€HHOCTB 2nekTpudeckoro nojst. [IpuHnun cynepno3uinuy MEeKTpUYecKUX NoseH. JINHNK HanpsKEHHOCTH




Ypok 49

PaGora cun QJICKTPOCTATHUYICCKOI'O IMOJIA. HOTGHHI/I&J’I. PasznocTh IIOTCHIINAJIOB

Ypok 50

HpOBOZ[HI/IKI/I 1 IUDJICKTPUKHA B 3JICKTPOCTATUYCCKOM IOJIC. Z[I/ISJ'IGK’I‘pI/I"IeCKaH IMPOHUIIAEMOCTDH

Ypok 51

OnektpoéMkocTs. Konaencarop

Ypok 52

3J'IeKTpOéMKOCTB IIJIOCKOI'0O KOHACHCATOpA. 9Hepr1/151 3apsXKCHHOI0 KOHACHCATOpa

Ypok 53

JlaGopaTopHas pabota "M3MepeHue IeKTpOEMKOCTH KOHIeHcaTopa"

Ypok 54

[TpuHumn neficTBUS U MpUMEHEHNE KOHAEHCaTOPOB, KOMUPOBAILHOIO amnmapara, CTpyHHOro NpuHTepa. DIEKTPOCTaTUIecKas
3anmra. 3a3eMIICHUE DIIEKTPONpUOOpOB

CaepHyTSb 5

9

Ypokos: 12Kontponssbix: [TlocTostHHBIN nekTpudeckuii TOK. TOKM B pa3IMUHBIX cpenax

Ypok 55

DNeKTpUUECKUi TOK, YCIIOBUs ero cymiectBoBanus. [loctosuubiif Tok. Cuna Toka. Hanpsoxenue. Conporusnienue. 3akoH OMma s
y4JacTka Lenu

Ypok 56

INocnenoBarensbHOE, MapajUieNbHOE, CMELIAHHOE COeANHEHNE TPOBOTHUKOB. JIabopaTopHas padora «l3yueHne cMEIaHHOTo
COEIMHEHUSI PE3UCTOPOB»

Ypok 57

PaboTa u MOIITHOCTH 3JeKTpUuecKoro Toka. 3akoH J[xoyis-JleHna

Ypok 58

3axon OMa a7t TOJTHOM (3aMKHYTOH) anekTpudeckoid riernu. Koporkoe 3ambikanue. Jlaboparopnas padora «H3mepenune 3/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETr0 COMPOTHBIICHHSD)

Ypok 59

DNeKTpOHHAs IPOBOAUMOCTH TBEPBIX METAIIOB. 3aBUCHMOCTh COIPOTHBIICHHS METAJIOB OT TEMIIEPaTypBL.
CBepXIIpoBOANMOCTh

Ypok 60

OnexTpuuecKud TOK B BakyyMe. CBOHCTBA 3JICKTPOHHBIX ITYYKOB

Ypok 61

[TonmynpoBOAHUKH, UX COOCTBEHHAs! U MPUMECHasi IPOBOAUMOCTh. CBoHCTBa P—N-niepexona. [lonynpoBogHHKOBBIE IPHOOPHI
Ypok 62

DJeKTpuYecKHH TOK B paCTBOPAX U paciulaBax 3JIEKTPOIUTOB. DIEKTPOIUTHUYECKAs AUCCONUAINSA. DISKTPOIU3
Ypok 63

OnexTpuyuecKuH TOK B razax. CaMoCTOSTeTbHBIW 1 HECAMOCTOSTENFHBIN pa3psaa. Monuus. [razma

Ypok 64

OnexTprueckre NpUOOPHI M YCTPOICTBA M MX NPAaKTHYECKOoe IpuMeHeHue. [IpaBuiia TeXHUKH 0€30acHOCTH
Ypok 65

O0obuamumi ypok « QNeKTPOAMHAMHKA))

Ypok 66

KontponpHas padora no teme «OnekTpocTatuka. [I0CTOSHHBIN 3TeKTPHUUECKUi TOK. TOKH B Pa3IMYHBIX Cpelax»
Kp

CBepHyTSD 7

Ypokos: 2KortponsHeix: 0IloBTOpeHHE N3YIEHHOTO

Ypok 67

PesepBHbIil ypok. O6obmaromuit ypok o temam 10 ximacca

Ypok 68

PeseprHsbIil ypok. O6obmaromuii ypok o temam 10 ximacca

MoypouHbIn nnaH 24/25. ®usunka-11 (24/Hen)

1

Vpokos: 11Kortponsaeix: 0MarHuTHOE 10JI€. SHeKTpOMarHHTHaSI HHIYKIUS

VYpoxk 1

ITocTositHHBIE MATHUTHI U UX B3aUMOJeicTBUE. MarHuTHOe 1one. Bekrop MarHuTHON MHAYKUIUA. JIMHUA MarHUTHOR
WH]TyKITUU

Ypok 2

MarsuTtHoe noje IIPOBOJJHUKA C TOKOM. OnbIT BpCTez[a. BzaumoneiictBue IIPOBOJJHUKOB C TOKOM

Ypok 3

J'[a60paT0pHa${ pa60Ta «I/I3y'{eHHe MArHMTHOI'O NOJIA KaTYIIKHU C TOKOM»




Ypok 4

JleficTBIe MarHUTHOTO NOJISl HA TIPOBOIHMK ¢ TokoM. Crita Amnepa. JlaboparopHas pabora «MccnenoBanue neicTBus
MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM»

Ypok 5

JlelicTBMe MarHUTHOrO MOJs Ha JIBUXKYIIYIOCS 3apsbkeHHyo yactully. Cuna Jlopenna. Pabora cunsl JlopeHua

Ypok 6

OnexkrpoMarHuTHast HHAyKIus. [ToTok BekTopa MarauTHON uHAyKIMU. D/1C MHAYKIMH. 3aKOH 3JI€KTPOMAarHUTHOM
naaykuuu @apanes

Ypok 7

JlabopatopHas pabora «VccnenoBaHue siBJICHUS 3JIEKTPOMAarHUTHONW WHAYKITUUY

Ypok 8

I/IHI[yKTI/IBHOCTI:. SIBnenue CaMOUHAYKIIUU. BHC CaMOWHAYKIIUH. 3Heprm{ MAar"HuTHOI'O ITOJIA KaTYIIKHA € TOKOM.
QHGKTPOMaFHI/ITHOG 110JIC

Ypok 9

Texnnueckue yCTpOﬁCTBa 1 UX NIPUMCHCHHUE: ITOCTOAHHBIC MAarHUThI, 3JICKTPOMArHHUThI, 3JICKTPOABUIATCIIb, YCKOPUTEIN
OJICMCHTAPHBIX YaCTUIl, MTHAYKIIMOHHAs MEYb

Ypok 10

O6obmaronmii ypok « MarautHoe noje. JIeKTpOMarHUTHas HHIYKITHS

Ypok 11

KonTtponsHast paboTa o TeMe «MarautHoe nosie. DIeKTPOMarHuTHAs HHIYKITHSD)

CBepHyYTH 6

2

Vpokos: 9Kourponsrbix: 0MeXaHHUECKUE U DIIEKTPOMATrHUTHBIE KOJIeOaHUs

Ypok 12

CBoOomHbIe MexaHn4Yeckue Konebanus. ['apMoHndeckue kojaebaHus. Y paBHEHHE TAPMOHUIECKIX KOIEOaHUH.
[IpeBpailieHue dHEpruu

Ypok 13

JlaGopaTopHnast pabota «/ccieqoBanne 3aBUCUMOCTH TIEPHUOJIa MATBIX KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

Ypok 14

Konebatensapr KoHTYp. CBOOOIHBIC AIEKTPOMATrHUTHEIE KOJIEOaHHS B HICAIBHOM KOJIeOaTenbHOM KOHTYPE. AHAIOTHS
MEKIY MEXaHHYECKIMH U AIEKTPOMATHUTHBIMU KOJIEOaHUSIMHU

Ypok 15

®dopmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B UJCATLHOM K0JeOaTeIbHOM KOHTYPE

Ypok 16

[Ipencrapiienue o 3aTyxarmux KoleOaHusx. BeIHyXIeHHbIE MeXaHWUeckue KoneOanus. Pe3oHanc. BeiHyxieHHbIC
AJICKTPOMArHUTHBIC KOJICOAHUS

Ypok 17

[Tepemennsi Tok. CHHYCOMAABHBIN IEPEMEHHBIN TOK. MOIITHOCTH TTEPEMEHHOT'0 TOKa. AMIUTUTY/IHOE U JIEUCTBYIOIIEE
3HaYEHHE CHJIBI TOKA M HANIPSDKCHUS

Ypok 18

Tpanchopmatop. [Ipon3BoacTBO, Iepenaya u NOTpeOICHNE ISKTPUICSCKON dSHEPTHH

Ypok 19

VYCTpoiCTBO U MTPAKTUYECKOE TPUMEHEHHUE dIICKTPUUSCKOTO 3BOHKA, TeHEepaTopa MePEeMEHHOI0 TOKa, JIMHUM
AIIEKTpoIepeay

Ypok 20

OKOJIOTHYeCKHE PUCKU IIPU MTPOU3BOJCTBE J1EKTpodHEepruu. KynbpTypa ucronp30BaHus 3J1€KTPOIHEPTUU B TOBCEAHEBHOU
KU3HU

CsepuyTh 4

3

Vpokos: SKourponbrbix: 1 MeXaHHYECKUE U AIEKTPOMATHUTHBIE BOJTHBI

Ypok 21

MexaHnuueckue BOJIHBI, yCiioBUs pacrpocTpanenus. [lepuon. CkopocTh pacrpocTpaHeHus U JuiHa BoiHbI. [lonepeunsie u
MIPO/I0JIbHBIE BOJIHBI

Ypok 22

3ByK. CkopocTh 3ByKa. I poMKOCTE 3ByKa. Beicora ToHa. TemMOp 3ByKa

Ypok 23

3HeKTpOMaFHI/ITHBIe BOJIHBI, UX CBOMCTBA U CKOPOCTb. [lxana OJICKTPOMArnuTHBIX BOJIH

Vpok 24

HpI/IHI_II/IHBI PagruoOCBA3HU U TCIICBUACHM . PasButne CpCACTB CBA3U. Panuonokanus

Ypok 25

KOHTpOJ'II:HafI pa60Ta «Konebanus 1 BOIHBDY

Kp

4




Vpokos: 10KorTtpomsaerx: 00TITHKA

Ypok 26

[IpssMonuHENHOE pacpOCTpaHEHNE CBETA B OMHOPOAHOM cpezie. TouedHslil HCTOUHUK cBeTa. JIyd cBeta

Ypok 27

OTpameHHe CBETa. 3aKOHBI OTpaXXCHUA CBETA. HOCTpOCHI/IC I/I306pa>1(eHI/II/IVB TJIOCKOM 3€pKaJie

Ypok 28

HpeJ’[OMJ’IeHI/Ie cpera. [lomHoe BHYTPCHHEC OTPAKCHUC. Hpe[{eHLHLII/IVYFOH IMMOJIHOI'O BHYTPCHHCTO OTPAKCHUSL

Ypok 29

JlaGoparopHas pabota «l3MepeHne moka3arels peIOMICHHS CTEKJIay

Ypok 30

Jlunssl. [TocTpoenue n3obpaxenuit B tuH3e. DopMyna TOHKOH JIMH3bI. Y BEIWYEHUE JIMH3BI

Ypok 31

JlabopatopHas pabota «VccnenoBaHue CBOMCTB H300paKEHUH B JIMH3AX)

Ypok 32

Hucnepcus ceera. CinoxHblil coctaB 6enoro ceeta. L{et. JlJabopaTopHas padora «HaOmroneHue qucnepcun CBETay

Ypok 33

WnTepdepennus crera. Judpaxmus crera. AudpaxkunonHas penérka

Ypok 34

ITonepeunocts cBeTOBBIX BOJH. [lonspuzanus cBera

Ypok 35

OnTryeckue npruOOpsl U YCTPOWCTBA M YCIIOBHsSI UX 0€30MMaCHOT0 MPUMEHEHUS

CepHyTb 5

5

Vpokos: 4Kourponbaeix: 10CHOBBI CHEITUATBHON TEOPUH OTHOCHUTEIBHOCTH

Ypok 36

['paHu1IbI TPUMEHUMOCTH KJIACCHYECKOW MeXaHUKH. [locTynaTsl cienuaibHON TEOPUH OTHOCHUTENBHOCTH

Ypok 37

OTHOCUTETTHLHOCTh OTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMECHH U COKPAIIEHHE JUTHHBI

Ypok 38

OHeprusi U UMIYJbC PEASTUBUCTCKOM YacTULbl. CBsI3b MACChl C SHEPIrUeH U UMIIYJIbCOM. DHEPrHsl OKOsI

Ypok 39

KonTtponpHas pabora «Ontruka. OCHOBBI CHICIMATBHON TECOPHH OTHOCHUTEIILHOCTHY

Kp

6

Vpokos: 6Kontponbabix: 0JIEMEHTHI KBAHTOBOW ONTHKH

Ypok 40

®dotonsl. Dopmyina [Tranka. JHeprus U UMITyJbC GOTOHA

Ypok 41

OtkpeiTre U uccaenoBanue porodpderra. Ombitel A. I'. CToneroBa

Ypok 42

3axons! potodddekra. YpaBuenne Dunmrerina s pororddexra. «KpacHas rpanuma» gorospdexra

Ypok 43

Hasnenne ceera. Onbithl I1. H. JleOeneBa. Xumudeckoe IeHCTBUE CBETA

Ypok 44

Texauyeckne ycTpoicTBa U MPaKTHIECKOe MpUMEHEHHe: (DOTORIIEMEHT, (DOTONATUHK, COTHEUHAs OaTapesi, CBEeTOANON

Ypok 45

Pemrenue 3agau mo reme «DJIEeMEHTHI KBAHTOBOM OITHKHY

CaepuyTh |

7

Vpokos: 3Kourponbaeix: 0CTpoeHHE aToMa

Ypok 46

Mopuens atoma Tomcona. OnbiTel Pesepdopaa mo paccestauto o-uactuil. [lmanerapHas Mogenb aToma

Ypok 47

[Tocrynater bopa. Nznydenue u nornomienre (GOTOHOB MPH MIEPEXOJIC aTOMA C OJTHOT'O YPOBHS SHEPTUU Ha Ipyroi. Buis
CIIEKTPOB

Ypok 48

Bonnossie cBorcTBa yactuil. Bonuel ne Bpouis. KopnyckymnspHo-BonHoBoW ayanu3M. CIOHTaHHOE U BBIHYKIIEHHOE
H3IIyYeHHE

8

Vpokos: SKonrponsaeix: 0ATOMHOE SIAPO

Ypok 49

OTKpI)ITI/Ie PagnOaKTHBHOCTH. OnelITH P e3ep(b0p):[a 10 ONPCACIICHUIO COCTaBa paJMOAKTUBHOI'O U3JIYUCHUA

Ypok 50

CaoucTBa anb(i)a—, 66Ta-, raMma-u3JI1yuCHUsI. Bausnaue PagOaAKTHBHOCTH HA KMBBIC OPraHU3MbI




Ypok 51

OTKpbITHE IPOTOHA M HEWTpoHa. M30Tombl. Anb(a-pacman. DIeKTpOHHBIN U MTO3UTPOHHBIW OeTa-pacnan. ['amma-
U3Iy4eHHe

Ypok 52

3Hepr1/1${ CBsI3HW HYKJIOHOB B SIJIpPC. ﬂl[epHBIe peakuuu. ﬂ[lepHI)II/vaeaKTOp. HpO6J’ICMI>I, NEPCIEKTUBLI, 9KOJIOTUYICCKUEC
ACIICKThI HI[epHOI/IV OHCPICTUKHU

Ypok 53

SHGMGHTapHBIe YaCTHIIbI. OTKpI:ITI/Ie IMMO3UTPOHA. MeTOI[I)I HaGJ’IIOZ[CHI/ISI " perucTpanuu 3JI€MEHTAPHBIX YaCTULI. prrﬂblﬁ
CTOJI «(DyHI[aMeHTaJ'H)HI)Ie B3aMMOJEUCTBUs. EquHCTBO (I)I/ISI/I‘{GCKOI/IV KapTUHBI MHUpa»

9

YpokoB: 6KourponbHbix: 19JIEMEHTBI ACTPOHOMUH U aCTPOPU3UKU

Ypok 54

Ortansl pa3BUTHs acTpoHOMUH. IIpHKiIagHOEe M MUPOBO33pPEHUYECKOE 3HAUCHHE aCTPOHOMHUU. Buj 3B€31H0r0 Heba.
Co3Besnusi, spKue 3BE3/1bl, IUIAHETHl, UX BUAUMOE ABMkeHue. ConHeyHas cucreMa

Ypok 55

Comnnne. ConHevHast akTUBHOCTh. McTounuk sHepruu CosHIIA U 3BE3]T

Ypok 56

3BE371bI, UX OCHOBHBIEC XapaKTEPUCTUKH. 3BE3/IbI TTIABHOW MOCIEI0BATEILHOCTH. BHyTpeHHEe CTpOoeHHE 3BE3I.
CoBpeMeHHBIE ITPEACTABICHHSI O IPOUCXOXKACHUH U 3Boony ColHIa U 3BE3]

Ypok 57

Muneunsid [Tyt — Hama [NanakTtuka. [Tonoxenue u neuxenne Comnnia B ['anaktuke. ['amaktiku. YepHble ABIPHI B SApax
TaJIaKTHK

Ypok 58

Bcenennas. Pas6eranue ranaktuk. Teopust bonbimoro B3psiBa. PennkroBoe m3nyuenne. Meraranaktuka. HepermeHnsie
po0JIEMBI aCTPOHOMHH

Ypok 59

KonTtponsHast paboTa mo Teme «IeMeHTHI KBaHTOBOH onTHKH. CTpoeHHE aToMa. ATOMHOE sIIpO. DJIEMEHTHI aCTPOHOMUH U
acTPOQHU3UKID

Kp

CsepuyTh 1

Vpokos: 9Kourponshsix: 0IloBTOpeHNE H3y4EeHHOTO

VYpok 60

O6o6maronmid ypok. Poib pU3UKH 1 aCTPOHOMHH B SKOHOMHYECKOM, TEXHOJIOTMYECKOM, COITMANBHON U ATHYECKOH cepax
JIeSTENbHOCTH YeJIOBeKa

Ypok 61

O6o6maronmid ypok. Posib 1 MecTo GU3NKH U aCTPOHOMHH B COBPEMEHHON HAYYHOW KapTHHE MUPA

Ypok 62

O6o6marommid ypok. Ponb Gusndeckoii Teopru B OpMUPOBAHUM MTPEICTABICHHA 0 (PU3MUECKON KapTHHE MHUpa

Ypok 63

O6o06marommii ypok. Mecto (hu3nueckoil KapTHHBI MUPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
TIPEICTABIICHUH O MIPUPOJIE

Ypok 64

PesepBHbI ypok. MarauTHOE TIoJie. DIeKTPOMArHUTHAS HHTYKITHS

Ypok 65

PesepBHbBIN ypok. MexaHWUECKUE U AIEKTPOMArHUTHBIE KOJIeOaHMUs

Ypok 66

PesepBHBIN ypok. MexaHHYECKUE U AIEKTPOMATHUTHBIE BOJIHBI

Ypok 67

PesepBurbiii ypok. Ontrka. OCHOBBI CIEMAITLHON TE€OPUU OTHOCHUTEIEHOCTH

Ypok 68

PesepBubIil ypok. KBanTOBas pusnka. DeMEeHTH aCTPOHOMHH U aCTPOPUZUKA




