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HOACHUTEJIBHASA 3AITMCKA

[Tporpamma no ¢uzrke 6a30BOr0 ypoBHs Ha YpOBHE CpeaHero odmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUN K pe3yIbTaTaM
OCBOCHHS OCHOBHOM 0Opa3oBaTeabHOM mporpammel, npeactaBieHHbIX B PI'OC COO, a takke ¢ yu€rom denepaibHON pabodeil mporpaMMbl BOCITUTAHUS U
KOHIICTIIMY TIpernojaBanus ydeObHoro mnpenmera «@Pusmka» B 00pa3oBaTeNbHbIX opranusamusax Poccuiickoit ®exepanuu, peanu3yOMIUX OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copepxanue mporpamMmbl 1Mo (pU3uKe HampaBiIeHO Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOW KapTHHBI Mupa oOywarommxcs 10-11 kmaccoB mpu
oOy4eHuu ux (u3nKe Ha 6a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IEATEILHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim GI'OC COO
K TUJIAHUPYEMBIM JIMYHOCTHBIM, MIPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM 0O0y4eHHUs, a TAKXKE YUUTHIBAET HEOOXOJUMOCTh PealIn3alui MEXITPEIMETHBIX
CBsI3eH (PM3MKH C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMH MpeaMeTaMH. B Hell ompenensroTcsi OCHOBHBIE IeN W3y4deHHs] (UM3MKU HAa YPOBHE CPEIHEro oOIlero
00pa3oBaHMsl, IUTAHUPYEMBIEC PE3yIbTaThl OCBOSHUS Kypca (U3MUKU: TMYHOCTHBIE, METAIPeIMETHBIE, TPEIMETHbIC (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3mKe BKIIOYAET:

® [JTaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3UKH Ha 0a30BOM YPOBHE, B TOM UHUCJIE MPEAMETHBIE PE3YJIbTATHI [0 ro1aM 00yUeHUs;

e cojaepkaHue yueOHoro mpenmMera «Pu3nkay Mo rojgam o0ydeHusl.

du3uka Kak Hayka o HauboJiee oOUIMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KaYECTBE yYEOHOI O MPEIMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHul 00 okpyxaromeM mupe. [lIkonbHbI Kype GU3MKK — cHCTEMOOOPa3yIOLIUil ISl €CTeCTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (hU3HUECKHe
3aKOHBI JIE)KAT B OCHOBE IPOILIECCOB M SBIICHHI, M3y4aeMbIX XUMHUEH, Ononoruei, ¢pusndeckoil reorpadueid u acTpoHoMuel. Mcrmonp3oBaHne M aKTUBHOE
MpUMeHEeHHe (PU3MYeCKUX 3HAHUN OMpeelNseT XapaKTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe dHEepreTukH, TPaHCIOpPTa, OCBOSHUS KOCMOCa,
MOJTyYCHHsI HOBBIX MAaTEPUAJIOB C 33JaHHBIMH CBOMCTBAMH W JAPYrux. V3yueHwe (U3MKM BHOCHT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE ECTECTBEHHO-HAYYHOMN
KapTUHBI MUpa 00y4aromuxcs, B QOpMUPOBAHUE YMEHUN MPUMEHSATh HAYYHBIA METO]] IO3HAHUS [IPH BBIITOJIHEHUU UMU YUEOHBIX UCCIIEIOBAHHIA.

B ocHOBY kypca (Qu3MKM JUIsl YpOBHS CpeQHEro oOiiero oOpa3oBaHMs IOJOXKEH psAa HUIeH, KOTOpble MOXKHO paccMaTpuUBaTh KaK MPUHIUIBI €TO0
IIOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBJISIETCS IOTUYECKU 3aBEPIIEHHBIM, OH COJIEP’KUT MaTepHall U3 BCEX pa3AesioB (U3HUKH, BKIIOYAET KaK
BOINPOCHI KJIACCUYECKON, TaK U COBPEMEHHOM (DPU3HKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (U3MKH 00beOuHEH BOKPYr (usmueckux Teopuil. Bemymmum B Kypce sBisercs
(dbopMHpoOBaHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peannzanus npeanonaraeT UCHojab30BaHUE T'yYMaHUTApHOTO MOTeHIMala (U3HUECKON HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢u3uKu ¢ pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U KOJIOTMYECKHUMHU MPOOJIeMaMH.

Hoesa npuxnaonoti nanpasnennocmu. Kypc Gu3MKu mpeamnosaraeT 3HaKOMCTBO C HIMPOKUM KPYroM TEXHHUYECKMX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3Y4YECHHBIX TEOPUH U 3aKOHOB.

Hoesn skonoeuzayuu peanusyercs MOCPEACTBOM BBEIEHUS AIIEMEHTOB COJAEpKaHMS, IMOCBAMIEHHBIX SKOJOTHYECKHM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKM W TEXHOJIOTHH, a Takke OOCYKIeHHMs NpoOJieM palMOHAIBbHOIO TPHUPOIONONB30BaHUS U IKOJIOTHYECKOM
0€301MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca GU3UKU Ha YPOBHE CpeHEro ooiiero oopa3zoBaHus ABISAIOTCS Gu3nueckue Teopuu (popMupoBaHue MpeacTaBIeHUN O
CTPYKType MHOCTpoeHus: (u3HuecKoil Teopuu, poiu (pyHAAMEHTAJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPHUPOJE, T'PaHHIAX
MPUMEHUMOCTH TEOPH, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U MPOLIECCOB).

CucTeMHO-IeSTeIbHOCTHBIM TOJAX0J B Kypce (U3HKU peaau3yercs MpexJe BCero 3a CYET OpraHu3aldd SKCIEPUMEHTAJIbHOW JesTeIbHOCTH
obyuaromuxcs. J{ns 6a30Boro ypoBHs Kypca (M3MKH — 3TO MCIOJIb30BaHHE CHCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U JIAOOPAaTOPHBIX



paboT, KOTOpHIE B ITporpamMme 1o Gpu3rKe 00bETMHEHBI B OOIIUN CITUCOK YIYCHUYECKUX MPAKTHICCKUX paboT. Brinenenne B ykazaHHOM MepeyHe 1a00paToOpHBIX
paboT, MPOBOJUMBIX JUIsl KOHTPOJS M OIICHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa30BaTENBHOTO MpOoIecca UCXOAS M3 OCOOCHHOCTEH IUIAHUPOBAHHS U
ocHauleHusi kaOunera Qusukd. [Ipu 3TOM obOecrneunBaeTcss OBJIaJCHHE OOYYAIOUIUMUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIE W3MEpPEHUs, HCCIIEIOBAHU S
3aBUCHMOCTEH (PU3NIECKUX BEITUYHUH U TIOCTAHOBKY OIBITOB TIO ITPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bbonbiioe BHUMaHUe yAenseTcs pelieHHI0 pacu€THRIX M KaueCTBEHHBIX 3a1ad. [Ipu aToM ams pacu€THBIX 3a7jad MPUOPUTETOM SIBJISIOTCS 3a7aud C SBHO
3aJJaHHOM (PU3NYECKON MOJIENBIO, TIO3BOJISIONINE TPUMEHSTh H3yUYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jelia Kypca, Tak U WHTET PUPYs 3HAHUS
U3 pa3HbIX paznenoB. [l KauecTBEHHBIX 3a/ad NPUOPUTETOM SBISIOTCS 3aJaHUsl Ha OOBSCHEHHE MNPOTeKaHUS (U3MUECKUX SIBJICHUM M TMPOIECCOB B
OKpY’KaroIe Ku3HU, TpeOyronre BbI0opa GU3NISCKON MOICITH ISl CUTYAIlUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanmsimu @I'OC COO k mMaTepHaIbHO-TEXHUYECKOMY 00ECTICUCHHIO yU4eOHOTO Tpoliecca 0a30BbIil YPOBEHb Kypca (PU3MKU Ha
YPOBHE CpeIHEro oomiero oOpa3oBaHMs JOJDKEH H3y4aTbCs B YCIOBUSAX NPEIMETHOro KaOWHeTa (U3UKM WIM B YCIOBUSAX MHTETPUPOBAHHOTO KaOHWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabuHeTe (U3MKM MOMKHO OBITH HEOOXOIMMOE JIabopaTopHOe 00OpYyIOBaHHE JiS BBINOJIHEHUS YKa3aHHBIX B
mporpaMMe 1o (pU3MKe yYSHUYIECKUX MPAKTHYSCKUX pa0doOT U IEMOHCTPAITMOHHOE 000PYIOBAHHE.

JleMoHCTpaninoHHoe o0opynoBaHue (HOpPMHUPYETCS B COOTBETCTBUM C MPHUHILUIIOM MHHUMAJIbHOW JOCTATOYHOCTH U OOECIEUMBAET IMOCTAHOBKY
MEPEYUCIICHHBIX B TIporpaMMme 10 (HU3WKE KIIOYEBBIX JEMOHCTpPAIMH JUIS HCCICIOBAHUS WM3y4aeMbIX SBJICHHW U TPOIECCOB, SMIUPUYCCKUX H
(byHIlaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIH.

JlaboparopHoe o0opyoBaHUE /ISl YUSHUYECKUX MPAKTUICCKUX PaboT GopMupyeTcs B BHJIE TEMATHYSCKHX KOMIUICKTOB U 00ECIEYHBACTCS B pacdére
OJTHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaThdeckue KOMIUIEKTHI JIa0opaTOPHOTO OOOPYIOBAaHMS JIOJDKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
MCIOJIb30BAaHNY aHAJIOTOBBIX U MIU(PPOBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BHJIC ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU 1eNIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

¢ (opmupoBaHue HHTEpeca U CTPEeMJICHUS OOYy4YaOUIMXCSd K HAayYHOMY HW3YYEHHMIO MPUPOJBI, Pa3BUTHE HMX HHTEIUIEKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEMN;
pa3BUTHE TIPEICTABICHUNA O HAYYHOM METO/I€ TTO3HAHMS B (POPMUPOBAHKE UCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPY>KAIOIINM SIBJICHUSIM;
(dhopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa U3yYeHUs: OCHOB CTPOEHHUS MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
(dhopMHUpOBaHHE YMEHUM OOBSICHATH SBJICHUS C UCTIOIH30BAHUEM (PU3MUECKUX 3HAHUHN M HAyYHBIX JTOKA3aTENbCTB;

(dhopMHpOBaHHE TIPEIICTABICHHUIA O POJIM (PU3HUKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH.

JlocTmkeHne STUX Liejed obecrneyuBaeTcsl pelIeHHEeM CIEAYIOUIMX 3aJad B IpoLecce HM3yueHus Kypca (U3MKHM Ha YPOBHE CpelHEero oOIero
o0pa3oBaHMUs:

® TMpPUOOpETeHHE CUCTEMBl 3HaHHK 00 OOIMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIOYas MEXaHUKY, MOJEKYISpHYI (QH3UKY,

AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 2JIEMEHTHI acTPO(DH3UKH;

e (opmupoBaHWEe yMEHHU MPUMEHSATh TCOPETHUSCKHUE 3HAHWS I OOBSICHEHUS (PU3MYECKHX SBIICHUH B MPUPOAC W IS MPUHATHS MPAKTHUSCKHUX

pELIEHH B IIOBCEIHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB PEIICHUS PA3IUYHBIX 33]a4 C SBHO 33/JIaHHOM (DHU3MUECKON MOJENBI0, 33/1a4, MOAPa3yMEBAIOIINX CAMOCTOSITEIILHOE CO3JaHHe

(hU3UYIECKOI MOJIeTH, aICKBaTHON yCIIOBUSM 3a/1a4H,

e [OHUMaHWE (U3HYECKUX OCHOB M MPHUHIIMIIOB JCUCTBUS TEXHUICCKUX YCTPOWCTB M TEXHOJOTHMUYECKUX IPOIECCOB, UX BIMSHHUS Ha OKPYKAIOUIYIO

cpeny;

® OBJAJICHHE METOJIAMU CAMOCTOSITENIPHOTO IJIAHHPOBAHUS U TMpOBeNeHUs (DU3MYECKHX SKCIEPUMEHTOB, aHAIM3a U WHTEepIpeTanud uHpopmammu,

oTpesieNIeHNUs JOCTOBEPHOCTHU MOJIyUEHHOTO Pe3yNbTaTa;



® CO3/IaHME YCIIOBHM JJISI pa3BUTUSL YMEHHUM IPOEKTHO-UCCIIEIOBATEIBCKON, TBOPYECKOU IESATEIbHOCTH.

Ha u3zyuenue ¢huszuku (6a30BbIi ypOBEHB) HA YPOBHE CpeHEro o01ero oopa3zoBanus otBoauTcs 136 dyacos: B 10 kimacce — 68 vacoB (2 yaca B HeZe0), B
11 kiacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipennaraemelii B mporpamme 1o (Qu3MKe NepeueHb JTaOOPaTOPHBIX M MPAKTUYECKUX PAOOT SBISETCS PEKOMEHJOBAaHHBIM, YYUTENb JENIacT BHIOOP
MIPOBEICHUS JIA0OPATOPHBIX Pa0OT U OMBITOB C YYETOM UHAMBUAYATBHBIX OCOOCHHOCTEH 00yYarOIMXCsl.

COJAEP/KAHUE OBYYEHUSA
10 KJTACC

Paznen 1. ®u3znka u MeTObI HAYYHOI0 O3HAHUS

®usuka — Hayka o mpupoze. Hayunele mMeTOnbl MO3HAHUSA OKpyXkaromero mupa. Ponp 3KCnepuMeHTa UM TEOpUM B IPOLECCE INO3HAHUSA IPUPOJBI.
DKcIepUMEHT B (hU3HKE.

MopenupoBanue (QU3MUECKUX SBICHUH M TpoueccoB. HayuHble rumote3sl. Pu3MUECKUe 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX
3aKoHOB. [IpuHIUI cCOOTBETCTBUS.

Ponb 1 MecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUYECKON JAESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

AHaoroBsie 1 HU(POBLIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BrxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBMKeHus. Cuctema otcuéra. TpaekTopus.

Ilepemerienue, ckopocTh (CpeaHsisl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM TOYKH, UX MPOEKIIMU Ha OCH CHCTEMbI KOOpJIMHAT.
CrnosxeHue nepeMenieHnii U ClI0KeHUEe CKOPOCTeH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSMOJUHENWHOe IBMKeHue. ['paduku 3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IYTH U TMepeMelleHUs
MaTepUaIbHOW TOUKHU OT BPEMEHHU.

CBoboaHOe nazienne. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonmHeliHoe nBHKEHME. J[BHKEHUE MATEPHAIBHOM TOYKH IO OKPYKHOCTH C IOCTOSHHOW IO MOJYIIK CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEMHAs
ckopocTts. [leproa u yactota obpamenus. LleHTpocTpeMuTenbHOE YCKOpEHHE.

TexHUuyecKkue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETD, ABMKEHUE CHAPSJIOB, LIETIHbIE U PEMEHHBIE IIEpEJayl.

Jlemoncmpayuu

Monens cucteMbl 0TCUETa, MIUTFOCTPALls KHHEMAaTHYECKUX XapaKTePUCTHUK JIBUKEHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3/yXe U B Pa3peKE€HHOM MTPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpoImeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenue yckopeHus CBOOOIHOTO MaeHHUsL.

HanpaBiieHne cKkopoCcTH IpHU IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul



N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIBIO ONPEIEICHUS] MTHOBEHHOU CKOPOCTH.

HccnepoBanue COOTHOLICHUS MEXAY MYTSIMH, MPOUICHHBIMUA TEJIOM 3a IOCJIEAOBATENIbHbIC PaBHBIC MPOMEXKYTKH BPEMEHHU IMPU PABHOYCKOPECHHOM
JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue nBuKeHUs APUKA B BI3KOU KUIKOCTH.

W3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTH 1'anunes. [lepssiii 3akoH HeroToHa. HEepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoil 3akon HeroToHa mis MarepuanbHOil Touku. Tperuii 3akoH HbroTOHA 1711 MaTepHaIbHBIX
TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckonbxeHus, kaueHus1). Cuia tperns. Cyxoe tpenne. Cuiia TpeHUs! CKOIBKEHHS U criia TpeHus mokos. Koag ¢pumment
TpeHus. Cuiia CONpOTUBIICHHUS NIPU ABUKEHUHU TeJa B )KMJIKOCTH WJIU Ta3e.

[TocTynaTensHOE M BpaIIaTEIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MoOMEHT cuiibl OTHOCUTENBHO OcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHudeckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHHUE: TTOAIIUITHUKY, IBU’KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEpUUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOLIUX TEl.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnosxeHnue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AedopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U aJCHUH.

CpaBHeHME CHUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U PE3HHOBOM 00pasIle, OT X AepopMaliiu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIET0 OCh BpaICHHSI.

Tema 3. 3aKonbl COXpaHEHUA 6 MEXAHUKE

Nmimynsc MaTepuanbHOM TOUYKH (TENa), CHCTEMBl MAaTepUaIbHBIX TOUYeK. VIMIyIbC CHIIBI 1 M3MEHEHHE MMITyJbca Telld. 3aKOH COXPAHCHHS WMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Pa6ota cunbl. MOIIHOCTH CHITBI.

Kunernyeckasi sHeprusi MaTepraibHON TOUKH. Teopema 00 n3MEHEHNN KHHETHYECKOM SHEePTUH.

[Torennmansuas sHeprus. [loTennuansHas sHepTrUs ynpyro nepopmupoBaHHo# npykuHbL. [loTeHIIMaTbHAS YHEPTHS Tela BOIU3U MTOBEPXHOCTH 3EMITH.



[ToreHnuaneHble ¥ HEMOTEHLMAIbHbIE CUIbl. CBS3b paObOThl HEMOTEHUHUAIBHBIX CHJI C W3MEHEHMEM MEXaHMUYECKOW HEPruM CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IIPUMEHEHHUE: BOAOMET, KOIIED, IIPYKUHHBIM IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexoa mOTeHIMATEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCOMOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MAsSTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIbI ¢ K3MEHEHNEM MEXaHWYECKOM 3HEPruM Tejla Ha IPUMEepEe PACTSKEHUs PE3MHOBOIO JKI'yTa.

Paznen 3. MosekyaspHasi pu3uKka 1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OcHOBHbBIE TTOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPHH U UX OINBbITHOE 00ocHOBaHuEe. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep ABHKEHUS U
B3alMO/JICHCTBUS YacTull BellecTBa. Moieau CTpOEHUSI ra30B, KUJIKOCTEN U TBEPIBIX TNl U 00BICHEHUE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mozeel. Macca u
pa3Mepsl Monekyn. KomnuecTBo BemecTBa. [locTosinaast ABorajipo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH MIeabHOTO ra3a. AOCOIIOTHAS TeMIiepaTypa Kak Mepa cpeiHen
KMHETUYECKOM dHEpPruu TEIUIOBOTO JBMKeHHUs yactull rasa. lllkana temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenzaeneeBa—Knaneiipona. 3akoH
JansToHa. M3omporieccsl B UaeadbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe mpeicTaBiIeHHE H30MPOLIECCOB: HU30TEPMa, M30X0pa,
nzo0bapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITHI, T0Ka3bIBAOIINE JUCKPETHOE CTPOEHHUE BellecTBa, (poTorpaduu MOJIEKYJ OPraHUYeCKUX COeTMHEHUH.

OnbIThl 10 AUPPY3UN KUAKOCTEN U TA30B.

Mozens OpOyHOBCKOTO JIBMXKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UAEATIBHOTO ra3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomuol

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEeHU 00bEMa KOMHATHI, IaBJICHUS U TEeMIIepaTyphbl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTo Ta3a.

Tema 2. Ocnoevt mepmoounamuku



Tepmonunamuyeckasi cucrema. BHyTpeHHsE SHEprusi TEPMOJMHAMUYECKOW CHUCTEMBbI U CHOcoObl €€ n3MeHeHus. KonuuecTBO TemioTel U paboTa.
BHyTpeHHsA dHeprus OJHOATOMHOIO HACAIBHOrO rasa. Buasl Teruionepenadu: TEIUIONPOBOJHOCTb, KOHBEKIMSA, W3JIydEHHE. YJelbHass TEINIOEMKOCTh
BellecTBa. KoamyecTBo TEmIOTHI IpyU TEIUIoNepeaaye.

[TonstTre 00 agmabatHOM mporiecce. [lepBrlii 3aK0H TepMOAMHAMUKH. [IpuMeHEeHNEe TIEpPBOrO 3aKOHA TEPMOJMHAMUKH K M3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh IpOIIecCCOB B IPUPOIC.

TemnoBeie MamuHbl. [IpuHIMIBL TEeHCTBUS TEIUIOBBIX MamuH. [IpeobpazoBanus sHepruu B TEIUIOBBIX MamMHaX. KoapduueHT noae3Horo AecTBus
teruioBoi MamuHbl. [{ukn KapHo u ero ko3¢ GUIHMEeHT Moie3Horo 1eicTBUs. DKOIOTHYeCKre MPO0IeMbl TEIIOIHEPTETUKH.

TexHunyeckue ycTpoiicTBa U MpakTUYECKOE MPUMEHEHHUE: ABUTaTeIb BHYTPEHHETO CrOpaHusl, OITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEH SHEPTUU Tesa MPHU COBEPIIEHUU pabOThI: BHUIET MPOOKU M3 OYTHUIKH IMOJ JEHCTBHEM CXKATOrO BO3JyXa, HarpeBaHue 3pupa B
JATYHHOU TpyOKe myTéM TpeHUsl (BUICOIEMOHCTPALIMS).

W3meneHnue BHyTpeHHEH sHepruu (TemepaTypsl) Tela Ipu TeIuionepeaaye.

OmnpIT 0 aquabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsi BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO JIBUTATEIIS.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3mepenne yaenbHOM TEITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoonvt

[TapooOpa3oBanue u koHaeHcauus. Mcnapenue u kunenue. AGCOMIOTHAS U OTHOCUTEIbHAS BIAXXHOCTh BO3ayxa. HachlleHHbIH nap. Y aenbHas Temnora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amop@Hblie Tena. AHU30TpONHs CBOMCTB KpucTauioB. JKuakue kpucramisl. CoBpeMeHHble MaTepuansl. [InaBnenue u
KpucTaymu3anus. Y ieiabHas Teriora miasneHus. Cyonumanus.

VYpaBHeHHE TEIIOBOroO OanaHca.

TexHu4eckne yCTpoNCTBAa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH MOITYyYEHUSI COBPEMEHHBIX MaTEPHUaJoOB, B
TOM YHUCJIE HAHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX [1APOB.

Kunenue npu NOHMKEHHOM JaBJICHUH.

CrniocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTAINTMYECKOTO BELIECTBA.

JleMOHCTpanys KpUcTaoB.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomuol

N3mepenre OTHOCUTENBHOU BIIAKHOCTH BO3yXa.

Paznen 4. DaekrpoanHaMmnka
Tema 1. Inekmpocmamuxa



DJieKTpu3anus Tejl. DJIEeKTpUYecKui 3apsan. /[Ba Buaa syekTpuyeckux 3apsanoB. [[pOBOJHUKHU, TUANEKTPUKUA W MOJYNPOBOJHHKUA. 3AKOH COXpaHEHUS
AJIEKTPUYECKOTO 3aps/a.

B3aumoneiictue 3apsanoB. 3akoH Kynona. ToueuHblid 37€KTpUUECKUM 3apsia. DnekTpuueckoe nose. Hanpsx€HHocTh aiiekTpudyeckoro noss. [IpuHnun
CYIIEPIIO3UILIMU JIEKTPUYECKUX TOJIeH. JIMHMN HAnPsKEHHOCTH 2JIEKTPUYECKOTO TOJIA.

PabGora cun snexkrpocratuueckoro mois. I[lorennuman. Pasnocte mnoreHnuanoB. [IpoBOIHUKM U JUANEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpuueckas IpOHULAEMOCTb.

OnektpoémMkocTh. KoHeHcaTOp. DIEKTPOEMKOCTD IIJIOCKOTO KOHJAEHCATOPa. DHEPIHs 3apsSKEHHOTO KOHJEHCATOpa.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOI, 3JIEKTPOMETp, AJIEKTPOCTaTUYeCKas 3alluTa, 3a3eMIICHHE AJIEKTPOIpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN annapar, CTpyHHbINA IPUHTEP.

Jlemoncmpayuu

Y CTpoicTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEJ.

DIEeKTpUYECKOE NOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DNeKTpocTaTUYECKas 3alluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTD JEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOPa OT IUIOLIAAH TUIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUUECKOU TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNeKTpUYECKUI TOK. Y CIOBHS CYIIECTBOBAHMS dIIEKTpUuecKoro Toka. Mcrounuku toka. Cuina Toka. [locTosHHBIN TOK.

Hanpspokenne. 3akon Oma 1115 ydacTka LIEeTH.

DneKTpuuecKoe CONPOTUBIEHHE. Y IeTbHOE CONPOTHUBIIEHUE BemlecTBa. [locnenoBarenbHoe, MapauienbHOE, CMEIIaHHOE COeIMHEHUE TPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3JIEKTPUYECKOT0 TOKA.

DONeKTpOABMKYIasl CUjla U BHYTPEHHEE COINPOTHBIEHHWE HMCTOYHMKA TokKa. 3akoH OMa 1y MONHOM (3aMKHYTOM) anekTtpuyeckoil nenu. Koporkoe
3aMbIKaHUE.

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTh COIPOTUBIICHUS METAJIIOB OT TemrepaTypbl. CBEpXIpOBOIUMOCTb.

DneKTpuUecKnuii TOK B BaKkyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHAsI U TPUMECHAs TPOBOAMMOCTE OTYIIPOBOIHUKOB. CBoiicTBa p—N-niepexona. IlomynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUUECKU TOK B paCTBOPAX M pacilaBax dJIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALIMSL. DIEKTPOIIU3.

DneKkTpryecKnil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue ycTpoilcTBa M MpPAaKTUYECKOE MPHUMEHEHHE: aMIEpMETp, BOJIBTMETP, peocTaT, MCTOYHHKH TOKAa, JIEKTpOHArpeBaTelbHble NPHOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIHN THOJ, TEPMUCTOPHI U (POTOPE3NCTOPHI, MOTYIIPOBOIHUKOBBIM TMO/1, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa M HAMIPSIKEHUS.

3aBUCUMOCTD CONIPOTUBIIEHUS WJINHAPUYECKUX TPOBOJHUKOB OT JAJIMHBI, IUIOIIAIU TIONIEPEUYHOT0 CEUEHHUS U MaTepHaa.



CMmenaHHOE COeTMHEHUE IPOBOJHUKOB.

[IpsiMoe n3MepeHne MEKTPOABMKYIIEH crilbl. KOPOTKOE 3aMbIKaHUE TAIbBAHUYECKOT'0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

WckpoBoii pa3psaa 1 NpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSISI TPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuyeHnne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYIIEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habumronenue amektposusa.

MexnpeamMeTHbie CBSI3H

W3zyuenne xypca ¢pusnku 6a30Boro ypoBHs B 10 Kijacce OCYIIECTBIISIETCS ¢ YIETOM COAEPIKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmuvie nonsamus, CBI3aHHBIE C H3yYSCHHEM METOAO0B HAYYHOT'O NIO3HAHUS: SIBJICHHE, HAYYHBINA (pakT, rumoresa, (puzndyeckas BeIMYMHA, 3aKOH,
Teopus, Hab0IeHNe, SKCIIEPUMEHT, MOJICTIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: penieHue CHCTEMbl ypaBHEHHH, JTUHEHHas QyHKIus, mapadona, runepbona, ux rpadukd U CBOWCTBA, TPUTOHOMETPHUECKUE (PYHKIINU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKLIUHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonoeusn: mexaHmueckoe IBWKEHHE B JKUBOW mpupone, Auddysus, ocMocC, TETIOOOMEH >XHBBIX OPTaHU3MOB (BHIbI TEIUIONEPEIadyH, TEIUIOBOE
paBHOBECHE), DIIEKTPUUECKHE SABIICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAs MAcca, TEIUIOBBIE CBOMCTBA TBEPBIX TEIl, KUAKOCTEN
Y Ta30B, JJIEKTPUYECKUE CBOMCTBA METAIJIOB, MIEKTPOIUTHYECKAs JUCCOLUALIUS, TaIbBAHUKA.

l'eocpagpus: BaxXxHOCTb BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texuonoeus: npeoOpa3oBaHKe ABUKEHUI C MCIIONb30BAHHUEM MEXAaHHU3MOB, YUET TPEHHS B TEXHHKE, MOAIIUITHUKY, UCIIONb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCA B TEXHUKE (pakeTa, BOJOMET U IpYTUE), ABUraTeNlb BHYTPEHHETO CrOpaHus, napoBas TypOuHa, ObITOBON XOJOIMIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIy4YEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHWCJIE€ HAaHOMAaTepUaloOB, U HAHOTEXHOJIOTHH, DJIEKTpOCTATHYECKas 3aluTa, 3a3eMJICHHE SJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IPUHTED, FIEKTPOHATPEBATEIbHBIE MPUOOPHI, JIEKTPOOCBETUTEIHHBIE MPUOOPHI, TraThBAHUKA.

11 KIIACC

Paznea 4. diiekTpoanHamMuka

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3aumonelcTBHE IOCTOSHHBIX MarHuToB. MarHuTHoe mone. Bektop marHuTHOW uWHAYKIMU. [IpuHIOMN cyneprno3unuu
MarHMTHBIX NoJied. JIMHUM MarHnTHOM MHAYKIMK. KapTHHA TMHUI MarHUTHON MHAYKLNH MOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe 1oje NpoBOJHUKA ¢ TOKOM. KapTuHa JMHUI MHIYKIUUA MarHUTHOTO TOJSI JJIMHHOTO HPSIMOTO MPOBOJHHMKA M 3aMKHYTOTI'O KOJBIIEBOTO
IIPOBOJHMKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumonelcTBue NpoOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOAyJb U HallpaBlieHHe. J[BHKeHHe 3apsyKeHHOM YacTULbl B OJTHOPOJHOM MarHUTHOM mosie. Pabora cuisl JlopeHma.



SIBrieHne 3aeKTpoMarHuTHOM WHAYKUMHU. [IOTOK BEKkTOpa MAarHUTHOM HMHAYKIMHU. OJEKTPOABWKYILNAS CHIa MHAYKIUUA. 3aKOH 3JIEKTPOMAarHUTHOU
naaykunu Gapanest.

Buxpesoe anekTpuueckoe mnosie. DNeKTPOABUKYIIAs CUIIAa UHIAYKLIHUH B IPOBOJAHUKE, ABMKYIEMCS IIOCTYNATEIbHO B OAHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHAYKIMH. DIEKTPOIABHKYIIAS CUIIA CAMOUHIYKLIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DIeKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHE: MOCTOSIHHBIE MArHUThI, 3JIEKTPOMArHUTHI, JIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUL, THAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM T1OJIEM.

JInHnMM MHOYKUMKA MarHUTHOTO TOJIA.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue 3EeKTPOMArHUTHON UHAYKIINH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJBHXKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomol

N3yuenne MarHuTHOTO TOJISE KATYIIKH C TOKOM.

UccnepoBanue neiicTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

UccnenoBanue sSiBIEHUS S€KTPOMArHUTHON WHIYKITUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUmHbIe KONCOAHUA

KonebarenbHast cucrema. CBoOOAHBIE MexaHWuyeckue KosebaHus. ['apmonumueckue konedanus. Ilepuop, wactora, ammiuTyna u ¢asza KoieOaHH.
[Tpy>xuHHBINA MasTHUK. MaTeMaTudeckuii MasiTHUK. Y paBHEHHE rapMOHUYECKUX KojeOaHuii. [IpeBpalienre sHepruu npu rapMOHUYECKUX KOJICOaHUSX.

Konebartenbubiit KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B HA€aIbHOM KOJEOATEeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYECKUMHU U
3JIEKTPOMArHUTHBIMH KostebauusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UI€aIbHOM KoJe0aTeIbHOM KOHTYpeE.

[IpencraBnenne o 3aTyxaromux KojeOaHusx. BeiHy X IeHHBIE MeXaHHUeCKHe KoeOanus. Pe3onanc. BeIHYKIeHHBIE SJIEKTPOMAarHUTHBIE KOJICOAHNSI.

[Tepemennsiii Tok. CuHycOMJanbHBIH NEpEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUIMTYJHOE M JEHCTBYIOIIEe 3HAYEHHWE CHJIBI TOKa U
HaTIPSHKCHHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada u MOTpeOICHUE DIEKTPUYECKOM SHEPTHH. DKOJIOTMYECKHUE PUCKU IMPH MPOU3BOJACTBE 3JIEKTPOIHEPTHU.
KynbTypa ncnonb30BaHus DIIEKTPOIHEPTUHN B TIOBCETHEBHON YKHU3HH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: ANEKTPHUUECKUI 3BOHOK, FeHEepaTop MEPEMEHHOr0 TOKa, TMHUH JIEKTpoIepeiay.



Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeaIbHONH CHCTEMBI (ITPY)KUHHBINA WIK MAaTEeMaTHUYECKUI MasTHUK).

Hab6mronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOaHHMS.

OcmorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HANPSKEHUS OT BPEMEHHU ) AJIs1 DJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEIUHEHUH PE3UCTOPA, KATYIIKU HHAYKTHUBHOCTH U KOHJEHCATOPA.

Mopeinb TUHUYU 3IEKTPOIIepeaayuH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH IIEpHUOA MaJbIX KOJIeOaHUI Ipy3a HA HUTH OT JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIETIH U3 [IOCIIEA0BATEIbHO COETMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 60TTHbL

MexaHuueckue BOJIHBI, yciioBUs pacnpoctpaHeHus. llepuon. CkopocTh pacnpocTpaHeHUs M AjduHA BoJIHBL. [lonmepeuHble M MPOJIOJIBHBIE BOJIHBI.
WnTepdepennus u nudpakuns MEXaHUUECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBL. Y CJIOBHS M3JyYEHUs 3JEKTPOMArHUTHBIX BOJIH. B3ammHas opuenrtaunus BektopoB E, B, V B snexkTpomMarHuTHON BOJIHE.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, MPEIOMIICHHE, TIOJsipu3alus, nudpakius, narepdeperHnns. CKOpoCTh MIEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTpOMarHuTHBIX BOJH. [I[puMeHeHe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paAOCBA3U U TeneBuacHUA. Paanookarus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHUYeCcKre yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI, YIBTPA3BYKOBAsl JTUATHOCTHUKA B TEXHUKE U MEAMIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

Konebmromnieecs Te10 Kak UCTOUHUK 3BYyKa.

Habmoienue orpaskeHus U NpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmtonienue nntepdepeHny U AMPpakiiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

Ha6mronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMITUTY/ION ¥ 9acTOTOM KOJeOaHMiA.

HccnenoBanue cBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE, MPETOMIICHHE, ONsIpu3aius, tudpakius, HHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpamonuHeliHOe pacpoCTpaHEHHE CBETa B OJJTHOPOIHOM cpenie. JIyd cBeTa. ToueuHbli HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakxeHu B TIIIOCKOM 3€pKaje.

[Ipenomiienne cBeTta. 3aKOHBI MPENIOMIICHHUS CBeTa. AOCONMIOTHBIM TMOKa3zaTenb mnpenomiieHus. [loaHoe BHyTpeHHee oTpaxenwue. I[IpenenbHbIl yron
MTOJTHOTO BHYTPEHHETO OTPKECHHS.

Hucnepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.



Cobwuparorue u pacceuBaromue JUH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSHHE M ONTHYECKas CHiIa TOHKOW JIMH3BL [locTpoeHme m3o0pakeHud B
COOMPAOIINX W PACCEHBAIOIINX JIMH3aX. DopMyia TOHKOM TUH3bI. Y BEIHMUEHHUE, 1aBaeMOe JIMH30H.

[Ipenenbl npUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBast onrtuka. UnTtepdepennus cBera. KorepeHTHbIE MCTOYHHMKH. Y CIOBUS HAONIOJEHHS MaKCHMyMOB M MHUHHUMYMOB B HMHTEp(EpEeHLIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus csera. JudppaxiuonHas pemérka. YciaoBue HaOMIONEHUS TJIaBHBIX MaKCUMYMOB IpH TMaJeHHM MOHOXPOMATHYECKOTO CBETa Ha
IUGPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M MPaKTUYECKOE NMPUMEHEHHE: OYKH, Jiyrna, ¢oToammapar, MPOEKIMOHHBIM amnmapaT, MUKPOCKOI, TEJIECKOIN, BOJOKOHHAs
OIITHKA, TU(PPAKINOHHAS PEHIETKA, TTOISIPOUSL.

Jlemoncmpayuu

[TpssmonmHEHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMiIeHne cBeta. OnTudeckue npudopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeTOBOA.

HccnenoBanue cBONCTB U300paXKeHU B TMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Habmronenne naTepdepeHnn cera.

Hab6mronenue qudpakuum cBera.

HaGurotenue aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

HaGntoneHue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomoi

N3mepenue nokasaresns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Habntonenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['paHubl MPUMEHMMOCTH KJIACCHYECKOM MexaHWKH. [locTynaTel crienralbHON TEOPUU OTHOCUTEIBHOCTH: MHBAPHUAHTHOCTHh MOJIYJS CKOPOCTH CBETA B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DWHIITEIHA.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs3b MACCBHI C SHEPTUEH U UMITYJILCOM PESITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nea 7. KBantoBas puszuka
Tema 1. Inemenmuol K6anmMoOEOU ONMUKU
®oronsl. Dopmymna [1nanka cBs3u sHEeprun GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMIYIbC POTOHA.



OtkpoiTie u uccinenoBanue dorodddexra. Onbitel A. I'. CroneroBa. 3akonbl Gotodrddekra. YpaBHenue DitHmTeHa st Gororddexra. «KpacHas
rpanuna» Gotorddexra.

JlaBnenue cBera. Onbithl [1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTUYeCcKoe MpUMeHeHue: (POTOIIEMEHT, (OTOAATYHK, COJTHEUHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

dotor(hPexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtosddexra.

CBeTOauOI.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccessnuto o -uactuil. [lmanerapnas monens aroma. [loctynatelr bopa. U3nydyenue u morniomieHue
(hOTOHOB MpU NEPeXo/Ie aToMa C OJHOTO YPOBHS HEPTUU Ha Apyroii. Buasl ciektpoB. CiekTp ypoBHEH SHEpPrUur aToMa BOAOPOA.

BousiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprnyckyasspHO-BOJHOBOW 1yalu3M.

CrioHTaHHOE U BBIHYKJECHHOE U3IIyYCHHE.

TexHnuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN aHanu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenne muHeyaThIX CIEKTPOB U3ITyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomuol

HabntoneHnue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

DOKCIIepUMEHTHI, JO0Ka3bIBalOIME CJIOXKHOCTh CTpoeHus sanapa. OTkpbiTHEe paguoakTuBHOCTH. OmbiThl Pesepdopna mo omnpeneneHHo cocTaBa
paanoakTUBHOrO u3iaydeHus. CoiicTBa anbda-, 6eTa-, raMMa-u3iaydeHus. BivsHue painoakTHBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. HykionHas mozaens sipa I'elizen6epra—lBanenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-u3nydeHue. 3aKoH paJloaKTUBHOTO pacmaja.

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

SAnepHsle peakuuu. JlelieHne U CUHTE3 SAEP.

Snepusiii peakrop. TepmosaepHblit cunTe3. [IpoGiieMbl U IePCIEKTUBBI AEPHON YHEPTeTUKU. DKOJOTHUECKUE aCHIEKTHI SA€PHON SHEPTreTUKH.

OneMeHTapHble yacTUlbl. OTKPBITHE ITO3UTPOHA.

Mertob1 HaOIOJEHHUS U PETUCTPALIIH SJI€MEHTAPHBIX YaCTHII.

OyHaamMeHTaabHble B3auMoeiicTBusl. EqMHCTBO (u3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

Cu€TUnK MOHU3UPYIOLUX YaCTHII.



Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3neu 8. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinanHOe 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMHUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JIBIKCHHE.

Conneynas cucrtema.

Connue. ConneuHas akTuBHOCTh. Mcrounuk sHeprun CosiHua u 3BE37. 3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. J(narpamma «creKTpaibHbIN Kilacc —
CBETUMOCTB». 3BE3/bl INIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY I 3BE3] ITIaBHOM MOCIEA0BAaTEIbHOCTU. BHYTpeHHEee cTpoeHune
3B€37. COBpeMEHHbBIE IPEJICTABICHUS O IPOUCXOXKIEHUU U 3BotoIK CoHIla U 3BE31. DTallbl )KU3HU 3BE3 .

Muneunsiii [lyts — Hama I'anaktuka. [lonoxxenue u nerxkenue Connua B ['amaktuke. Tumnbl ramaktuk. PaauoranakTtuku U kBazapbl. UEpHBIE IbIPHI B
sJipax rajJakTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. Pas0eranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas cTpykTypa Beenennoii. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habmroienuss HEBOOPYKEHHBIM TJIA30M C HCIOJB30BAHHEM KOMIIBIOTEPHBIX MPUIOKEHUN I ONpeNeleHUs MOJOKEeHUS HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE co3Be31si CeBEpHOIo NOyIIapUsl U IpKUe 3BE3/IbI.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro [lyrtu.

O0o0maroniee NnoBTOpPeHUE

Ponb ¢pu3uku 1 acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COIIMAaTIbHON U ITHUECKON chepax AedaTeNbHOCTH YelloBeKa, pojib U MECTO (PU3UKU U
aCTPOHOMHUHU B COBPEMEHHOH HAay4YHON KapTHMHE MHUpa, poJib (pU3MUECKON TEOpHUH B (POPMUPOBAHUU NPEJCTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
¢u3nvecKkoil KapTUHBI MHUpa B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI O PUpOIE.

Me:xnpeamerHble CBSI3U

N3zyuenne kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs: ¢ Y4ETOM COZEp KaTeIbHBIX MEXIPEIMETHBIX CBsI3el ¢ KypcaMu MaTeMaTHKH,
OMOJIOT MM, XUMHH, Feorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsamus, CBsI3aHHbIE C U3yYEHUEM METO0B HAyYHOI'O MIO3HAHUS: SIBJICHUE, HayUHBIH (DaKT, runoresa, (pu3ndeckas BeJIMUMHA, 3aKOH,
Teopus, HabJII0IeHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUUECKHE (PYHKIIUHN: CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBI U UX MPOEKIMH Ha OCH KOOPJAUHAT, CII0)KEHHE BEKTOPOB, MPOU3BOJHBIE 3JI€MEHTAPHBIX (YHKIIUI, MPU3HAKU MOJ00US TPEYroJbHUKOB,
oIpeJiesIeHUe IO MIIOCKUX GUryp u o0bEMa Tel.

buonocus: snextpuueckue SBICHUS B KUBOU MPUpPOE, KojeOaTelnbHble ABIKEHUS B )KUBOM IPUPOJIE, ONTUYECKHUE SIBJICHUS B )KUBOM IIPUPOJIE, AEHCTBHE
paZvaliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOeHHE aTOMOB U MOJIEKYJI, KpUCTa/NInYecKasl CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUS KPUCTAININYECKON PEIIETKH, CIEKTPaIbHbIN
aHaJIu3.

I'eocpagpus: marHUTHBIE MONIOCAa 3€MIIH, 3aJ1€KU MarHUTHBIX PyA, POTOCHEMKA 3eMHOM OBEPXHOCTH, MPEACKa3aHUE 3EMIIETPSICEHUM.



Texnonoz2us: NAHAXA DJICKTPOIEpeNad, T€HEpaToOp NMEPEMEHHOIO TOKA, AJIEKTPOABHUIaTeNlb, WHIYKIUOHHAS I€4Yb, pajap, paJuoNpPUEMHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-neub, NpoeKIIMOHHBIN anmapaT, BOJIOKOHHAs ONITHKA, COJTHEUHas 0aTapest.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUSI
OcBoenune yaeOHOTO0 mpeamera «Du3uka» Ha YPOBHE CpEAHETO 001Iero oopazoBanus (6a30BbIi YPOBEHB) TOJDKHO 00CCIICUUTH TOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yabTaThl OCBOCHHS yueOHOTo mpeamera «DHU3uKay JO0JKHBI OTPakaTh TOTOBHOCTh M CLIOCOOHOCTh OOYYAIOLINXCSl PYKOBOJICTBOBATHCS
c(OPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPHEHTAlMi, IMO3UTUBHBIX BHYTPEHHUX YOEKIEHHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM ILIEHHOCTSIM POCCUHCKOIO OOILECTBA, PAaCIIMPEHHE >KM3HEHHOI'O OIbITa U OIBbITa JAEATEIbHOCTH B IPOLIECCE peai3allid OCHOBHBIX
HalpaBJICHUN BOCIUTATEIbHOMN JESITEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpaska1aHCKOro BOCIIUTAHUSA:

Cc(OPMHUPOBAHHOCTh TPAKIAAHCKOM MO3UIIMK 00yUarOIIEerocsi Kak akTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOro 0OLIecTBa;

MPUHATHE TPAJULUOHHBIX 00IEYEIOBEUECKUX IT'YMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEpEcax TIpaKAaHCKOTO OOIIeCTBa, y4yacTBOBaTh B CAMOYIIPABIEHHMM B 00pa3oBaTelIbHOM
OpraHu3aluy;

YMEHHUE B3aMMOEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (DYHKUHUSAMHU U Ha3HAUCHHEM;

TFOTOBHOCTh K TyMaHUTapHOMN U BOJIOHTEPCKON NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K FOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBE/ICHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIBHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIEro;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOTO TBOPUECTBA, MPUCYILEr0o (PU3HUECKON HAYKe;

5) TPy/A0BOr0 BOCIUTAHUS

MHTEpPEC K pa3IuuHbIM chepam npodeccuoHaNbHON AESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DM3UKOM U TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu u peannu30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TIAHbI;

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPA30BAHUIO B 00JIaCTH (PU3KMKH HA IPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYpPbI, 0OCO3HAHHUE I100aIbHOTO XapaKkTepa HKOJIOTHYECKUX MPoOem;

IUIAHUPOBAHUE U OCYIIECTBIIEHUE IEHCTBUN B OKPY>KAIOILIEH CpeJle Ha OCHOBE 3HAHMS LEJIEH YCTOMYHMBOIO Pa3BUTHUS YEIOBEUECTBA;



paciipeHye OnbITa AEITeIbHOCTH HKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 10 (DU3HKeE;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKOI HAYKU;

OCO3HAaHME IICHHOCTH HAYyYHOW JAEATENbHOCTH, TOTOBHOCTH B TMpolecce HM3y4eHHS (U3UKUA OCYLIECTBISATh IMPOEKTHYI0 M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jjornyeckue aeicTBHA:
CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
OIIPENeIIATH LIeNHU 1eATeIbHOCTH, 33]]aBaTh NapaMeTPpbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBIISITH 3AKOHOMEPHOCTH M TPOTHBOPEUHS B paCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;
pa3pabaTrbIBaTh IUIaH peLIeHUs IPoOIeMbl ¢ YIETOM aHAINM3a UMEIOIINXCS MaTepUallbHBIX U HEMaTepUaIbHbBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LEJSIM, OLIEHUBATh PUCKU MTOCIEACTBUM 1€ TEIbHOCTH;
KOOP/AMHUPOBATh U BBIIOJIHATH padOTy B YCIOBUAX PEaIbHOT0, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOIO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOJIEM.
Ba3oBble ncciegoBarebcKue 1eHCTBUSA:
BJIJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHITUSIMHU B METOAaMU (PU3NIECKOI HAYKH;
BJIaJIeTh HAaBbIKAaMH y4eOHO-HUCCIIE0BATENIbCKOM U POEKTHOHN NeATeNbHOCTH B 001aCTH (PU3UKHU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHHS 3a/1a4 (PU3NIECKOTO COACPIKaHus, TPUMEHEHHUIO Pa3IMYHBIX METOJI0B TO3HAHUS;
BJaJIeTh BUJAMHU JAEATEIbHOCTH 10 TOJIYYEHHIO HOBOTO 3HAHUS, €ro MHTEpIpeTaluH, NMpeoOpa3oBaHHUI0O M NPHUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYalUsX, B TOM YHCIIE [IPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00s1acTH (QU3KKH;
BBISBJIATH TPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3aJady, BBIIBUIaTh TMIIOTE3Y €€ pEIICHUs, HAXOIUTh apTyMEHTHI Ul J0Ka3aTelbCTBA
CBOMX YTBEP KJICHUH, 3a7jaBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;
aHAJIN3MPOBATh IOJYYEHHBIE B XOJ€ PELICHUs 3a7aud Pe3yJbTaThl, KPUTUYECKH OLIEHMBATh MX JOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;
CTaBUTh U (POPMYITUPOBATh COOCTBEHHBIE 3a]]a4ul B 00pa30BaTeIbHOM 1€ATETbHOCTH, B TOM YHCIIE NPU U3YYeHUH (DUBUKH;
JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;
YMETh MEPEHOCUTD 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;
BBIIBUTaTh HOBBIE UJIEU, IPElaraTb OPUTMHAJIBHBIE IOAXOAbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepPHATUBHBIE PELICHUSI.
Paborta ¢ unopmanmeii:
BJIa/IETh HABBIKAMU TMOTY4YeHHs] HHGOpMaUU (HU3HUECKOTO COJIEPKaHUs U3 UCTOUYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYLIECTBIISITh IIOUCK, aHAJIH3,
CHCTEMaTHU3allMI0 U MHTEPIIPETALNI0 HH(POPMAIIK Pa3InYHbIX BUAOB U (POPM IpeACTaBICHUS;
OLIEHHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;



UCIIOJIB30BaTh CPEICTBA MH()OPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AI[MOHHBIX
3ama4 ¢ CcoONfoieHHeM TpeOOBaHUN DJPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, PECypcOCOEpEeKeHHs, TPABOBBIX W OITUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;

CO3/1aBaTh TEKCTHl (DM3MUECKOTO COJACPKAHHMS B PANMMYHBIX (opmarax Cc yd4€TOM Ha3HaueHUs WH(OpMANMM W IETCBOW ayIUTOPHH, BBIOUpAs
ONITUMAITEHYIO ()OPMY TIPEICTABICHHUS U BU3yaIH3aIIHH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:
OCYIIECTBIATH OOIICHHE HA YPOKaxX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(GIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPECTB;
MMOHUMATh U UCIOJIH30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBUIYATbHON pabOTHL;
BBEIOMpATh TEMATHUKY M METOBI COBMECTHBIX JCHCTBHM ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOKHOCTEH KaXKIOTO WICHA KOJUICKTHBA;
MIPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATH JEUCTBHUS MO €€ JOCTUKEHUIO: COCTaBIATh IUJIAaH JECHCTBUM,
pactpeeNiaTh PO ¢ YI6TOM MHCHHUN Y4aCTHUKOB, 00CYX/IAaTh Pe3yIbTaThl COBMECTHON paOOTHI;
OLICHHUBATh KAYECTBO CBOETO BKJIA/Ia U KaXKJAOT0 yUYACTHUKA KOMaH/bI B OOIINIA pe3yabTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;
MpeaiaraTh HOBBIE MPOEKTHI, OLICHUBATH UJCH C MO3UIIMN HOBU3HBI, OPUTMHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;
OCYILIECTBISATH MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3TUYHBIX CUTYAIIUAX, POSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PeryisiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe IeiicTBUS
Camoopranu3anmusi:
CaMOCTOSITENTFHO OCYIIIECTBISTh MO3HABATENBHYIO JIEATEIBHOCTh B 00aCTH (M3UKH M aCTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH
COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHMs] PacY€THBIX M KAYECTBEHHBIX 3a/1ay, TUIAH BBIMIOJHEHUS MPAKTHYECKOW paboThl ¢ YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U TIPEINTOYTECHHI;
JaBaTh OIEHKY HOBBIM CHUTYAIIHIM;
paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;
JieNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U MIPOSBICHUIO SPYAULIUU B 0071aCTH (PU3MKHU, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYIbTYpPHBIH YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:
JlaBaTh OIEHKY HOBBIM CHTYAIlUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIIEHUBATH COOTBETCTBHE PE3YIHTATOB LIETISM;
BJIAACTh HABBIKAMU IO3HaBaTEILHOU perJ'IeKCI/II/I KaK OCO3HaHUs COBECPIIACMBbIX ,ZIGI\/’ICTBI/Iﬁ H MBICJIUTCIIBHBIX MTPOIECCOB, UX PE3YJIBTATOB U OCHOBaHHﬁ;
MCIOJIb30BaTh MPUEMBI pe(hJICKCUU ISl OLICHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU N CBOCBPEMCHHO MPUHUMATDL PCHICHUSA 110 UX CHUXKCHUIO,
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
IMpUHHUMATh ce6$[, IIOHUMas CBOU HEAOCTATKU U JOCTOMHCTBA,
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;



MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIHOKH.

B mporecce AOCTHKECHHS THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMEI 10 (DHU3MKE JUIsl YPOBHS CPEIAHEro o0IIero oOpa3oBaHUS Y O0YYarOIIUXCS
COBEPIICHCTBYETCS YMOIIMOHAIBHBIM HHTEIUICKT, MPEAIONIAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh MMOHMMATh CBOE SMOLIMOHATIBHOE COCTOSIHUE, BUIETh HAMPABJICHUS PA3BUTUSI COOCTBEHHOH MOIMOHAIBHOM
cdepsl, ObITh YBEpEHHBIM B ce0¢€;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE MPHHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJCHHE, CIOCOOHOCTH amanTHPOBATHCS K
AMOITMOHATBHBIM U3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIlMHU, BKIIOYAIOIICH CTPEMJICHHE K JOCTIIKEHUIO IENIM M YCIeXy, ONTUMH3M, HHUIIMATHBHOCTh, YMEHUE JICHCTBOBATh MCXOJS U3
CBOUX BO3MOXKHOCTEH;

AMIATHH, BKIIOYAIONICH CIIOCOOHOCTh MTOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTHMX, YYUTHIBATh €ro MPHU OCYIISCTBICHUU OOIIEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTIEPESIKUBAHHIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTpAaWBATh OTHOIICHUS C APYTMMHU JIFOJBMH, 3a00THUTHCS, MPOSBISATH MHTEPEC U pa3peniarh
KOH(JIMKTHI.

HNPEAMETHBIE PE3YJIbTATHBI

K koHiy o6ydyenus B 10 kjaacce npeMeTHbIC pe3yabTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCSI YMEHHI:

JEMOHCTPHPOBATh Ha TIPUMEPaxX PoJib U MeCcTO (PU3UKK B (POPMHUPOBAHUHN COBPEMEHHON HAyYHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOW TCXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU JeSTeIbHOCTH JIIOJICH;

VYUTHIBATh TPAHUIIBI IPUMEHCHHSI U3YUCHHBIX (DH3MYECKUX MOJICTICH: MaTepraibHas TOYKa, HHEPIHAIbHAS CHUCTEMa OTCUETa, aOCOIOTHO TBEPIOE TEIIO,
UJealbHbIN ra3, MOJIEIH CTPOSHUS Ta30B, KHUAKOCTEH U TBEPABIX TeJ, TOUCUHBIN AIEKTPUUECCKHN 3aps/ MPU pelieHuH PU3NIECKUX 334,

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChI) U OOBICHATH WX HA OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYJISPHO-KUHETHUYECKOW TEOPHUU CTPOCHUS
BEIIECTBA U DJIEKTPOJUHAMUKHI: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOIMHEWHOE IBI)KEHUE, CBOOOTHOE MaJICHHE T, TBUKEHHE 110 OKPYKHOCTH, HHEPLIUS,
B3auMoieicTBue Tel, muddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUIKOCTEH M TBEPABIX Tel, U3MEHEHHE 00BEMA Tell MpPU HArpeBaHUHU (OXJIAXKICHHH),
TEIJIOBOE PABHOBECHE, HCHApPEHHE, KOHACHCAIUs, IUIaBICHHE, KPUCTAILIM3alUs, KUIEHHE, BIIAKHOCTh BO3/1yXa, IOBBIIIEHUE AaBJICHUS Ta3a IMpPH €ro
HarpeBaHuM B 3aKPHITOM COCYJIE, CBSI3b MEXAY apaMeTpaMU COCTOSHUS Ta3a B U30MPOLIECCaX, IEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsI/IOB;

OMKCHIBATh MEXAHWYECKOE IABMKEHUE, UCTIONIB3YS (PU3NUYECKUE BEIMYUHBI: KOOpAUHATA, MyTh, IEpEeMEIeHHe, CKOPOCTh, YCKOPEHHEe, Macca Teia, CUia,
HMMITYJIBC T€Jla, KHHETUYECKasl YHEPTHs, TMOTCHIIMAIbHAS YHEPTUsl, MeXaHn4yeckas paboTa, MeXaHU4YecKasi MOITHOCTh; MPH OMHUCAHUM TPABUIBLHO TPAKTOBATH
(bu3MYECKUN CMBICHT HCIOJIb3yEeMbIX BEIMYWH, UX 0003HAUYEHUS U €IUHUIIbI, HAXOAUTH (DOPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU
BEJIMYNHAMU;

OINMKCHIBATh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBHIC SBICHHS, WUCHONB3YS (PU3MYECKHe BEIMUYMHBI: JAaBJIICHUWE raza, TeMIeparypa, CpemHsist
KHHETHYECKasi SHEPTHSI XaOTHIECKOTO JABMIKEHHUS MOJICKYJI, CPEAHEKBAIpATHYHASI CKOPOCTHh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI YHEPTHsl, paboTa rasa,
KOA((UIIMEHT TOJE3HOTO NEHCTBUS TEIUIOBOTO JBHTATENs; MPU OMHCAHWU TPABHIBLHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3yeMbIX BEIUYHH, HX
0003HAYCHUSI U €TMHUIIBI, HAXOAUTH (POPMYITBI, CBA3BIBAIONINE JAaHHYIO (U3UYECKYIO BETUYHHY C APYTHMH BETMYHHAM;

OIHCHIBATh M3YUYCHHBIE JIEKTPUYECKUE CBOICTBA BEIIECTBA U DJIEKTPUUECKUE SBICHUS (IIPOLIECCHI), UCTIONB3Ys (PHU3NYECKUEe BETHUMHBI: AIEKTPUICCKUI
3apsjl, DJIEKTPUUECKOE I0JIe, HAMPSsHKEHHOCTh TOJISA, TMOTEHIMAT, PAa3HOCTh MOTEHIMAIOB, MPU OMHUCAHWW TPABUIBLHO TPAKTOBATh (PU3WUYECKHH CMBICI
HCIOJIb3YEMBIX BEIMYUH, X 0003HAUCHUS U €AMHHUIIBI; YKAa3bIBaTh (DOPMYITBI, CBSI3BIBAIONINE TAHHYIO (U3NYECKYIO BETUYHHY C IPYTUMHU BEIMYNHAMU;




aHATM3UPOBATh (U3MYECKUE TIPOIECCHl U SBJICHHS, UCIOIB3Ysl (U3UUSCKHE 3aKOHBI W MPUHIIMIBL 3aKOH BceMupHoro tsaroteHus, I, II u Il 3akonbI
HrroTona, 3aKOH COXpaHEHUsI MEXaHUYECKOW PHEPrUH, 3aKOH COXPAHEHUS MUMIYJIbCA, MPUHIIMI CYNEPIIO3UIINKU CUJI, IPUHIIUI PABHOMPABUS WHEPIUATBHBIX
CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOEHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEJHEH KMHETUYECKON 3HEPruu TEIIOBOTO JIBHKECHUS
MOJIEKYJI C a0COTIOTHOW TEMIEpaTypoi, IEPBhIN 3aKOH TEPMOJAMHAMHKH, 3aKOH COXpPAHEHHS JJIEKTPUUYECKOro 3apsiaa, 3akoH KyroHa, mpu 3TOM pa3inyarh
CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BbIpaXECHHE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPHHIIMIBI JCHCTBHSI MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyarh yCIOBHS WX OE30MACHOTO HCIOJIL30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJHATH 3KCIIEPUMEHTBI TI0 UCCIICOBAHUIO (PU3UYECKUX SBJICHHA W MPOIECCOB C MCIOJB30BAHUEM NPSMBIX U KOCBEHHBIX M3MEPEHHM, IPU ITOM
dbopMynupoBath npoOiemy/3aady W THUIOTE3y y4eOHOro SKCIEPUMEHTa, coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O00OPYAOBAaHHUS, MPOBOIUTH OMBIT U
(hOopMyIIMpPOBaTh BHIBOJIBI;

OCYILECTBIIATh MPSMble U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, MPU 3TOM BBIOMPATh ONTHUMAIbHBIA CIIOCO0 M3MEPEHMs] U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh 3aBUCHUMOCTH MEXIYy (U3MUECKUMU BEIMYMHAMHU C HUCIOJIB30BAHUEM MPSAMBIX H3MEPEHMH, MpPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCHPOBATh PE3YJIBTATHI MOJIYICHHON 3aBUCUMOCTH (DHU3MYCCKHUX BEJIMYUH B BUJIC TAOJUII U TPAPUKOB, JIEIAaTh BEIBOJBI 110 pe3yiIbTaTaM UCCIICIOBAHUS;

co0roaTh npaBuia 6€30MacHOro Tpyaa MpU MPOBEICHUH UCCIEIOBAHUN B paMKaX y4eOHOT0 SKCIEPUMEHTa, y4eOHO-NCCIIeI0BAaTEIbCKON U TPOSKTHON
NESATEIBHOCTH C UCTIOIB30BAHUEM U3MEPUTEIbHBIX YCTPONCTB U 1a00paTOpHOTO 000PYI0BAHNS,

pemath pacu€THbIC 33J]a41 C SIBHO 33JJaHHON (PU3NYECKOM MOJIENbI0, UCTIONIb3Ys (PU3MYECKHe 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/1a4d
BEIOMpATh GUBHYECKYIO MOJIENb, BRIACIATH (PU3HUECKUE BETMYMHBI H (POPMYIIBI, HECOOXOIUMEIE IS €€ PEIICHHUS, TPOBOANTh PACUETHI U OIICHUBATH PEATBHOCTh
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIUYUHBL,

penaTh KaueCTBEHHbBIE 33/1a4i: BBICTPAUBAThH JIOTHUYECKH HEMTPOTUBOPEUUBYIO LIETIOUYKY PACCYNKIACHUN C ONOPOI HA M3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U pu3NYECKUe SBICHHUS;

WCIIONh30BaTh TPH PEHICHUH YYEOHBIX 3a7ad COBPEMEHHBIE WH()OPMAIMOHHBIE TEXHOJIOTMH JUIsl TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIUU U
Mpe/ICTaBlICHUs] y4eOHOW W HAy4YHO-TIONMYNISAPHOW HWHGOpMALUK, MOTYYCHHOW W3 Pa3NUYHBIX HCTOYHUKOB, KPUTHYECKU AaHATU3UPOBATH MOIYyYaEMYIO
nH(pOpMaILIO;

MIPUBOJIUTH IPUMEPHI BKIIaJ]a POCCHICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKHE 3HAHUA MO (HU3UKEe B TMOBCEIHEBHON JXKMU3HHM JUIsl oOecrieueHUs: 0e30MacHOCTH MpU OOpallleHuu ¢ MpudbopamMu u
TEXHUYECKUMH YCTPOUCTBAMHU, JIJIsi COXPAHEHUS 3/I0POBBS U COOJIOIEHUSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH CpEJIe;

paboTaTh B TpYINIE C BHINOJHEHHEM PA3MUYHBIX COIMATBHBIX pOJIeH, MIAHUPOBATH PAOOTY TPYIIBI, PAIIMOHAIBHO pPACHpeneisITh OO0SI3aHHOCTH H
MJIAHUPOBATh JEATEILHOCTh B HECTAHJAPTHBIX CHUTYaIlMsIX, aJ€KBAaTHO OIEHWBATh BKJIAJl KaXJOTO W3 YYAaCTHHUKOB TPYMIBI B pEIICHHUE pacCMaTpHUBAEMOM
poOIEeMBI.

K xonity o6yuenus B 11 kjacce npeIMETHbBIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPAKAaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIHUXCS YMEHUH:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJib U MeCTO (PU3UKU B (POPMHUPOBAHUHM COBPEMEHHOI HAyYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B MPAKTUYECKOUN NEATEILHOCTH JIFOJICH, IIETOCTHOCTh M €IMHCTBO (PU3UIECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS N3YUYEHHBIX (DU3MUECKUX MOJIETICH: TOUCUHBIN IeKTPUIECKHI 3apsi, Tyd CBEeTa, TOUCYHBIH UCTOUYHUK CBETA, sepHas
MOJICJIb aTOMa, HyKJIOHHAsI MOJIEIh aTOMHOTO sJIpa NIPH pelieHur (U3NIECKUX 3a7ad;




pacrio3HaBaTh (pu3MyecKue SBICHUS (MPOIECChI) M OOBACHATH MX HA OCHOBE 3aKOHOB JJICKTPOJMHAMHKHA M KBAaHTOBOW (DM3UKU: DJICKTpPHUECKas
MpoOBOAMMOCTDL, TCIUIOBOC, CBCTOBOC, XHMMHUUYCCKOC, MAIrHUTHOC IIGI>’ICTBHSI TOKa, B3aHMOI[CI>iCTBHe MAariuToOB, 3JICKTPOMArouTHAasd WHAYKIUA, HeﬁCTBHC
MarHUTHOTO TIOJsSI Ha TPOBOJAHHUK C TOKOM M JBIDKYIIUICS 3apsii, AJIEKTPOMArHUTHBIE KOJEOAaHUS M BOJIHBI, MPSMOJIHMHEHHOE PAaCIpOCTpaHCHHUE CBETA,
OTpa)KeHHE, IpejomMieHue, uurepdepeHuus, udpakuus U MoJspu3anus CBETa, JAHCIepcus cBera, Gortoanekrpuueckuil 3¢dexr (pororddexr), cBeToBOE
JaBlicHHE, BOSHUKHOBEHHUE JJMHEWYATOr0 CIIEKTPa aTOMa BOJAOPOIa, ECTECTBEHHASI U HCKYCCTBEHHAs PaJIMOAKTHBHOCTD;

ONUCHIBATh H3YYECHHBIE CBOMCTBA BELIECTBA (IEKTPUUYECKUE, MArHUTHBIE, OINTHUYECKHE, HJIEKTPUUYECKYIO IIPOBOJAMMOCTb pAa3JIMUHBIX CpeA) H
AJIEKTPOMATrHUTHBIC SIBJICHUS (IIPOIIECCHI), UCIIONB3Ys (PU3MUYECKHIE BETMUMHBL: dJICKTPUUYCCKHI 3apsi, CHUila TOKa, JIEKTPUYECKOE HAMPSIKCHUE, IIEKTPUIECKOE
COIIPOTHBIIEHUE, PA3HOCTh MOTCHLIUAIIOB, JIEKTPOABIDKYIIAs CHIIa, padoTa TOKa, MHAYKIMS MAarHUTHOTO MoJis, cuia Amrepa, cuia JlopeHna, HHAYKTUBHOCTh
KaTyIIK{, SHEPTHs AJIEKTPHYECKOT0 W MAarHUTHOTO TOJIeH, MEpUoJ W YacToTa KojeOaHWil B KoyeOaTelbHOM KOHTYpE, 3apsill M CWiIa TOKa B IIpOIEcCe
rapMOHHUYCCKUX DJICKTPOMAIrHUTHBIX KOHe6aHHﬁ, q)OKYCHOG pPacCToAHNC U ONITUYCCKAA CUJIa JIMH3bI, ITPU OIMMCAHUHN IIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II>'I CMBICJI
UCTIOJIb3yEMBbIX BEITMYMH, UX 0003HAYCHUS M SMHUIIBI, YKa3bIBATh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BETHYMHAMU;

OIMMCBIBATh M3YYCHHBIC KBAHTOBLIC SABJICHUA W HNPOLCCCHI, UCIOJIb3Ys q)HSI/I‘-IeCKI/Ie BCJIIMYHHBI: CKOPOCTH JJICKTPOMArnvMTHLIX BOJIH, HJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsl U UMIYJIbC (OTOHA, IEPUOJI MOJTypaciiaia, SHEPrusl CBSI3H aTOMHBIX sJIEp, IPH OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UUCCKUN CMBICIT
UCTIOJIB3yEeMBIX BEIMYMH, MX OOO3HAYEHHWS M CeIUHHIBI, YKa3bIBaTh (HOPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYIO BEIMUYMHY C JAPYTHMH BEIUMYHHAMH,
BBIUUCIISAThH 3HAUYCHUE (DU3HUECKON BEIIMYHMHBI;

AHAJIM3UPOBATDH (1)I/ISI/II-IGCKI/I€ mpoueCcCbl M SABJICHUSA, HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/I€ 3aKOHbI W HNPUHLOUIIBI: 3aKOH OMa, 3aKOHBI IIOCJICA0OBATCIIBHOI'O H
NapajuieIbHOTO COSIMHEHHSI TIPOBOAHUKOB, 3aKoH Joyns—JIeHIia, 3aKOH AJIEKTPOMAarHUTHOW WHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHCHHS CBETa,
3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEIIOMIICHHUS CBETA, YpaBHCHHE DWHINTEHHA 1 GoTOdPdeKTa, 3aKOH COXPAHCHUS YHEPTHH, 3aKOH COXPaHCHUS UMITYJIbCA,
3aKOH COXPaHEHHsS 3JICKTPUYECKOTO 3apsijia, 3aKOH COXPAHECHHUs MAcCOBOTO YHMCIIA, OCTYyJaThl bopa, 3aKOH paJlnOaKTUBHOTO pacraja, MpU 3TOM Pa3InvaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKECHUE U YCIOBHS (TPaHMIIBI, 001aCTH) TIPUMEHIUMOCTH;

OTIpeETATH HalpaBlIeHNE BEKTOpa HHAYKIIMU MAarHUTHOTO TOJISI POBOJHUKA C TOKOM, CHJIbI AMriepa u cuuibl JlopeHia;

CTPOUTDH U ONUCKHIBATH U300pAKEHUE, CO3/]TaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBINOJIHATE SKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3MUECKUX SIBICHUH U MPOLIECCOB C UCIOJIb30BAHMUEM IPSAMBIX M KOCBEHHBIX M3MEpPEHH: MpU 3TOM
dbopmynupoBate TpobieMy/3agady W THUIIOTE3Y Y4eOHOrO HKCHEPHMEHTa, COOMpaTh YCTAaHOBKY M3 TPEIJIOKEHHOTO OOOpYIOBaHHS, MPOBOIUTH ONBIT H
(GbopMynHUpOBaTh BHIBOJIBI;

OCYHICCTBIIATL MPAMBIC W KOCBCHHBIC HW3MCPCHHA (1)I/I3I/IT-I€CKI/IX BCJIIMYHH, IIPU 3TOM BI)I6I/IpaTI) ONITUMAJILHBIA CIIOCO0 HU3MEPCHHUA U HCIIOJbB30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPENIHOCTENH N3MEPEHMUI];

UCCIIEIOBaTh 3aBUCUMOCTH (M3WYECKUX BEIMYMH C HCIOJIb30BAHHMEM IMPSIMBIX W3MEpPEHHUIl: NpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (UKCHPOBAThH
PE3yNbTATHI MOJIYYCHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BHJIE€ TAOIUI] ¥ TpadUKOB, IENaTh BEIBOJIBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOIIIOIaTh MpaBmiia 0€30MaCHOTO TPY/la IPU MPOBEJACHUH UCCIIEIOBAaHUN B paMKaX Y9eOHOTO IKCTIEPUMEHTA, YIeOHO-UCCIIeIOBATENECKOM M IIPOSKTHOM
JeSTeIbHOCTH C MCIIOJIb30BaHUEM U3MEPUTENILHBIX YCTPOUCTB U J1a00paTOPHOTO 000PyI0BaHMS;

pemaTtb paC‘-IéTHI)Ie 3a4a4u C ABHO 3aﬂaHHOfI (i)PISI/I‘—IGCKOﬁ MOJCIIBbIO, UCITIOJIb3Ys (1)I/ISI/I‘ICCKI/IC 3aKOHBI U IPUHOUWIIBI, HA OCHOBC aHAJIM3a YCJIOBUA 3aaa4u
BbIOMPATh (PU3NYECKYIO MOJIeIb, BBIACTATH (PU3HMUECKUE BETUUNHBI U (POPMYIIbI, HEOOXOAUMBbIE [T € pelIeHus], IPOBOAUTH PACUETHI U OLIEHUBATh PEaTbHOCTD
MOJIYYEHHOT0 3HAaUeHUs (PU3NUECKON BEIHUNHBI,

pelaTh KaueCTBEHHBIE 3a/]aui: BBICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUMBYIO LIEMIOYKY PACCYKJICHHH C OTOPOI Ha N3yueHHbIE 3aKOHbI, 3aKOHOME PHOCTH
1 pu3NYeCcKue SIBICHMUS,



UCTIONIB30BATh NPU PEUICHNWH YYEOHBIX 3a7ad COBPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJOTWH IS TOWCKA, CTPYKTYPUPOBAHMSA, WHTEPIPETalNd M
NpeJCTaBIeHU y4eOHOW M HAYYHO-TIOMYJISIPHOW HWH(POPMAILUMH, TOJIYYEHHOW M3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aAHATU3UPOBATH MOJIYYaEMYIO
nHpopMaIuo;

OOBSICHATH MPUHIMIIBI ICHCTBUS MAIllMH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3iuyaTh YCIOBHS MX 0€30MacCHOTO MCHOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MNPUBOAUTE MPHUMEPHI BKJIA/Ja POCCUICKUX MU 3apyOSKHBIX YUEHBIX-(H3UKOB B PAa3BUTHE HAyKH, B OOBSICHEHHE MNPOIIECCOB OKPYXKAIOIIETO MHUpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIBb30BAaTh TEOPETHUECKUE 3HAHUSA N0 (M3MKE B TOBCEIHEBHOW >KM3HM I oOecriedeHus: 0e30macHOCTH NpU OOpalieHuH ¢ NpudopaMu |
TEXHUYECKHMHU YCTPOHCTBAMH, JJIsl COXPAHEHUS 3I0POBbS I COOTIOACHUS HOPM SKOJIOTMYECKOTO OBEICHHSI B OKPYKAIOLIEH Cpeie;

paboTaTe B TpyIIe C BHINOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJEH, INIAHUPOBAaTh PadOTy TPYIIIBI, PAMOHAIBHO PACHpPEeNsiTh OOSM3aHHOCTH M
IUIAHUPOBATh JIESATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJ€KBATHO OLIEHMBATH BKJIAJ KaKIOTO M3 YYAaCTHHKOB T'PYIIBI B PEIICHHE paccMaTpHBaeMOil
poOIEMEI.

TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KoanuecTBo 4acoB

. HaumenoBaHue pa3/ieioB U TeM JyieKTpoHHBbIE (HU(PPOBbBIE)
Nen/n NMpPoOrpaMmblI Bcero KO};;%(::;I:H‘E Hpa;aTﬁlﬁiiclKne o0pa3oBaTejbHbIe pecypchl
Pazgen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bu6mmoteka [IOK
1.1 ®du3nKa ¥ METOJIbI HAYYHOTO ITO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznea 2. MEXAHUKA
bubnuoreka [IOK
21 Kunemaruia > 0 0 https://m.edso0.ru/7f41bf72
bubnuoreka [IOK
22 Humamka ! 0 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOH TEOpUH 9 0 1 https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJAMHAMUKHI 10 1 0 bubmuoreka [JOK



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

https://m.edsoo.ru/7f41bf72
33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 5 0 0 bubmmoreka [IOK
' EPEXOIbI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nuoreka [IOK
4.1 D7IeKTpOCTATHIE 10 0 . https://m.edsoo.ru/7f41bf72
492 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 1 0 bubmuorexa [JOK
' Pa3ITUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpemst 2
OBHIEE KOJINYECTBO YACOB 110 ITPOT'PAMME 68 3 3
11 KITIACC
Komriecreo acos JyekTpoHHbIe (IU(PPOBLIE)
Ne i/ HaumenoBanue pa3aesioB U TEM IPOrpaMmMmabl Beero KOHTpOJII)HbIe HpaKanecKne oﬁpasosaTe.ﬂbHue pecypebl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nojie. DIeKTpOMarHuTHast 11 1 3 bubnmnorexka HOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4YecKHe U dJIEKTPOMAarHUTHBIE 9 0 1 bubnmnorexka [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
2.2 MexaHW4YeCKHe U AJIEKTPOMATrHUTHBIE BOJTHBI 5 1 0 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
23 Onruia 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24
Pa3nen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATBHON TEOPUH 4 1 0 bubnuoteka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
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Hroro no pasneny 4
Pa3zgea 4. KBAHTOBAS ®PU3UKA
. bu6nmoreka [IOK
4.1 DeMeHThl KBAHTOBOU ONTHUKHU 6 https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bu6nmoreka [IOK
4.3 ATOMHOE 3/1pO S https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOLIEE IOBTOPEHUE
bubnuorexa [HOK
6.1 Obobmaromee nosTopenue 4 https://m.edsc]Jlo.ru/7f4lc970
Htoro no pazneny 4
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB 110 NIPOTPAMME 68
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