PABOYASA ITPOI'PAMMA 110 YYEBHOMY IIPEJMETY, KYPCY

«PU3UKA» (10 - 11 KITIACC)

ITossicHUTENbHAA 3aNIHCKA

IIporpamMma mo ¢u3nke 6a30BOTO YPOBHS Ha YpOBHE CpeaHEro odriero o0pa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOW MPOTPaMMEI,
npencrasieHHsix B ®T'OC COO, a takxke ¢ yuéroMm paboueil mporpaMmbl BOCITUTAHUS M KOHICIIHH
npernogaBanus yueOHoro npeamera «Dusnkay B 00pa3oBaTenbHBIX opranusanusax Poccuiickoit deneparum,
peaNn3yIonInX OCHOBHBIE 00pa30BaTENbHbIE IPOTPAMMBL.

CopeprkaHre IporpaMMEI 1o (PU3UKE HAPaBICHO HAa (OPMHUPOBAHIE €CTECTBEHHOHAYYHOW KapTHHBI
mupa oOyqarormxcst 10-11 kimaccos npu o0ydennn ux (pusrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
nesTensHOCTHOTO moaxona. llporpamma mo ¢usuke coorBerctByer TpedoBanmam PI'OC COO x
[UIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHHIM M METalpeIMETHBIM pe3yiabTaraM OOy4YeHHs, a TaKkke
YUUTHIBAET HEOOXOJUMOCTh peai3alid MEXIPEIMETHBIX CBS3ed (PU3MKH C ecTeCTBEHHOHAYYHBIMH
y4eOHBIMU TpeaMeTaMu. B Hell ompeenstoTcss OCHOBHBIC 1eNIM M3Y4YeHHs (U3UKU Ha YPOBHE CPEIHEr0
o01iero o0pazoBaHus, INIAHUPYEMBIE Pe3yIbTaThl OCBOSHHS Kypca GU3UKH: IMYHOCTHBIE, METallpeIMETHEIE,
npeaMeTHbIe (Ha 0a30BOM ypoBHE). Du3Kka Kak Hayka 0 HanOoJiee OOIIUX 3aKOHAX MPHUPOJIbI, BEICTYIAs B
KadecTBe y4eOHOTO MPEeIMETa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]l B CHCTEMY 3HaHUH 00 OKpYIKaroieM
mupe. [lIkompHBINH Kypc PU3UKN — CHCTEMOOOPA3YIOIIHi ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MTOCKOJNIBKY (PM3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y9aeMbIX XUMHUEH, OHoIornei,
(msnyeckoii reorpadueit u actpoHoMueil. VMicronp3oBaHue W aKTHBHOE MPUMEHEHHE (PH3UYECKUX 3HAHUN
OTIPEIEIISIET XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHH B cepe SHEPTeTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, MOJYUYCHHA HOBBIX MAaTCpHUAJIOB C 3aJaHHBIMHU CBOMCTBaMH U ApyTux. I/I3y‘-ICHI/Ie (I)I/I?;I/IKI/I BHOCHUT
OCHOBHOM BKJIaJl B ()OPMHPOBAHHE €CTECTBCHHO-HAYYHOW KapTUHBI MHpa 00ydaromuxcs, B opMUpOBaHHE
YMEHUI MPUMEHSTh HAYYHBIA METO]I TIO3HAHHS NIPU BBHITIOJTHEHUH UMH y4eOHBIX UCCIICAOBAHUH.

B ocHOBY Kypca ¢U3UKH A yPOBHS CPEeTHETO O0IIEro 00pa3oBaHus MOJIOKEH PsI UEH, KOTOpbIE
MOKHO paCCMaTpUBaTh KaK IMPUHIUIIBI €TI0 IIOCTPOCHUA.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COIEPIKUT
MaTepHal U3 BceX pasJiesioB (PM3HKH, BKIIFOYAET KaK BOIMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoess cenepanuzayuu. B cooTBeTcTBUM ¢ Hell Marepwan Kypca (U3HMKH OOBETUHEH BOKPYT
(msnueckux Teopuii. BexymuMm B Kypce siBisieTcs popMUpPOBaHKE TIPECTABICHUH O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BEIIECTBE U IMOJIE.

Hoes eymanumapuszayuu. E€ peanuszanus npearnonaraeT UCIoIb30BaHNe T'YMaHUTApHOTO MTOTeHIINAaja
(¢u3nUeckoil HayKH, OCMBICICHHE CBs3U pa3BUTHA (U3MKH C pa3BUTHEM OOIIECTBA, a TaKKe C
MHPOBO33PEHUYECCKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MTPOOIeMaMHu.

Hoes npuxnaonou nanpagrennocmu. Kype GU3MKHM mpemnonaraetT 3HaKOMCTBO € ITUPOKHM KPYTOM
TEXHUYECKUX U TEXHOJOTHUECKUX MPHUIIOKEHUI H3YUSHHBIX TEOPHI U 3aKOHOB.

Hoes srxonoeuzayuu peannuszyercsi MOCPEJICTBOM BBEACHUS DIIEMEHTOB COACPIKaHUS, MOCBSIIEHHBIX
AKOJIOTHYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a
TaKxke 00CyXIeHUsI MPoOIEeM PalHOHAILHOTO IPUPOIOTIONB30BAHUS U IKOJIOTHYECKOH Oe30MacHOCTH.

CTrepXHEBBIMH 3JIEMEHTaMU Kypca (HM3MKH Ha YPOBHE CpPEIHEro OOIIero oO0pa3oBaHUs SBISIOTCS
¢duznueckue Teoprn (GOpMUPOBAHHE TIPEICTABICHUN O CTPYKTYpE MOCTPOCHUs (PU3NIECKOI TEOpHH, POITU
(yHIaMEHTaNbHBIX 3aKOHOB W NPUHIMIIOB B COBPEMEHHBIX IPEICTABICHUSIX O NPUPOAE, TPaHUIAX
MPUMEHUMOCTH TEOPHH, AJIsl ONMCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U MIPOLIECCOB).

CHCTEeMHO-/ICATENIPHOCTHBIM MMOAX0J B Kypce (QU3MKH peanu3yercs Mpexae BCero 3a CHeT
OpTraHu3alii 3KCIIEPUMEHTAIBHON AeaTeNIbHOCTH oO0yyaromuxcs. [y 6a30Boro ypoBHs Kypca GU3UKH —
9TO UCIOJIb30BAHNE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M J1ab0opaTopHBIX padoT,
KOTOpbIE B IporpamMme no (u3uke oObeAMHEHBI B OOIIMI CIIMCOK YYEHMYECKHX MPAKTHYECKHX padoT.
Brigenenne B yka3aHHOM TMepeyHe J1a0OpaTOPHBIX pPAa0OT, MPOBOAMMBIX IS KOHTPONS M OICHKH,



OCYIIECTBISIETCA YYaCTHUKaMU OOpa30BaTEILHOTO MpOIecca MCXO/Is M3 OCOOCHHOCTEH IITaHWPOBAaHUS U
ocHaleHuss KabwHeTa ¢u3uku. [Ipm 3ToM obecrieurBaeTcsl OBIAJCHUE OOYYAIOIIUMHUCS YMEHUSIMHU
MMPOBOJIUTH KOCBEHHBIC M3MEPEHUS, UCCICAOBAHUS 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPETTOKEHHBIX THIIOTES.

Bonbioe BHMMaHUE YACNSACTCS PEIICHUIO PACUETHBIX W KAYECTBEHHBIX 3aaad. llpu atom mis
pPacUETHBIX 3a7jad MPUOPUTETOM SIBIISIOTCS 3379 C SBHO 33/IaHHON (PH3MIECKOI MOJEIbI0, TO3BOJISIONTHIE
MIPUMEHATH U3Y4YCHHbIE 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3zelna Kypca, Tak i HHTETpUPYs 3HAHUS
U3 pasHbIX pas3nenoB. s KadecTBEHHBIX 3afady NPHOPHUTETOM SBIISIOTCS 3aJaHUS Ha OOBSICHCHHE
MpoTeKaHus (U3UUECKUX SBIICHUH ¥ MPOIECCOB B OKPY’KAIOIIEH XU3HH, TpeOyromue Bei0opa (hr3ndecKo
MOJICITH JUISl CUTYaIluU MPAKTUKO-OPUESHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMH TENSIMHU H3Y4YeHHS (PU3UKH B 00111eM 00pa30BaHMH SBISIOTCS: (POPMHUPOBAaHUE HHTEpEca
U CTpeMJIeHHS OOy4aromuxcsi K HAyYHOMY HM3YYCHHMIO TPUPOJBI, PAa3BUTHE HMX WHTCIUICKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE MPEACTABICHUH O HAy4HOM METOZE MO3HaHWSA W (OPMHPOBaHHUE
HICCIIEIOBATEIIHLCKOTO OTHOIIEHHSI K OKPYKAIOIIMM SIBICHUSAM; (POPMHPOBAHHE HAYYHOTO MHPOBO33PECHUS
KaK pe3yJabTaTa H3y4YeHHs OCHOB CTPOCHUSI MAaTepUH U (DyHIaMEHTATLHBIX 3aKOHOB (DU3UKH; ()OPMUPOBAHUE
YMEHHH OOBSCHATH SIBICHUS C WCIIONB30BaHUEM (HM3MUECKUX 3HAHWW W HAYYHBIX JIOKa3aTeibCTB;
(hopMupoBaHUE TIpENCTaBICHUNA O ponn (GU3NKH IS Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHHUKHU U
TEXHOJIOTH.

Hoctmxenne 3Tux 1eneit o0ecrneunBaeTcs peeHneM CIeIyOIINX 3a7a4 B IPOIecce U3ydeHHs Kypcea
(hM3KKM Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus: MPHOOPETEHUE CUCTEMbI 3HAHHI 00 00IIMX (PU3HMUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUIX, BKIIOYAsl MEXAHHWKY, MOJEKYISPHYIO (U3HKY, DIEKTPOAUHAMUKY,
KBAaHTOBYIO (DM3UKY U AJIIEMEHTHI acTPOQU3UKH; (POPMUPOBAHUE YMEHHH IPUMEHSTH TEOPETUICCKUE 3HAHUS
it o0bsicHeHHs (DU3WYECKUX SBICHUH B TPUPOJIE W JUIS TMPHUHATHS TNPAKTHYCCKUX pEIICHWH B
MTOBCETHEBHOM JKM3HU; OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMYHBIX 33/1ad C SBHO 3a/laHHOW (DH3MUYECKOM
MOJIENIBIO, 3a/1a4, TOApa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3/1aHhe (U3NYECKOW MOJENH, aJAeKBaTHOU
YCIIOBUSIM 3aJ[aud; MMOHWMaHWe (U3NYECKUX OCHOB W TPHUHIMUIIOB IEHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKUX TMPOIECCOB, WX BIUSHUS Ha OKPYXKAWOIIYyId CpeAy; OBIQJCHHE METOIaMH
CaMOCTOSATCIIbHOI'O TNIAHUPOBAHUA U IPOBEACHUA (bI/ISI/I‘ICCKI/IX OKCIICPpUMEHTOB, aHaJIu3a U UHTCPIPCTALINN
nH(pOpPMAITUH, OTIPEIEIICHUs] JOCTOBEPHOCTH TOMYYSHHOTO Pe3ybTara; CO3JaHue YCIOBHH IS Pa3BUTHS
YMEHUH IPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUYECKON AEATENBHOCTH.

MecTto npeamera B yueOHOM ILIaHe

Ha nzyuenue ¢puzuku (6a30Bblii ypOBEHb) HA YPOBHE CPeIHEro ob1Iero oo0pazoBanus oTBogUTCS 136
gacoB: B 10 kimacce — 68 gacos (2 gaca B Henenmo), B 11 kiracce — 68 JacoB (2 yaca B HEJIETIO).

Conepxanue
10 KJIACC
Pa3zjnen 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUA
®u3uka — HayKa o npupoje. Hayunele MeToAbI TO3HAHUS OKPYKAIOILIEr0 MUPA.
Poub skcrieprMeHTa 1 TEOPHH B TIPOIECCE TO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue Gpu3ndecKux IBICHUN U TIporieccoB. Haydarsie rumoTe3pl. @u3ndecKue 3aKOHbBI H
TeOpHH. ["paHUIIBI MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB.
[IpyHIHI COOTBETCTBHS.

Poutb 11 MecTo Gu3uky B GOPMHPOBAHUH COBPEMEHHON HayYHON KapTHHBI MUPA, B TPAKTUYECKOM
JESATENBHOCTH JIFOJIEN.

Lemoncmpayuu

AHajoroBrle u I_II/I(prBBIC HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIbIOTCPHBIC JATUYUKHU.



Pa3nen 2. MexaHuka
Tema 1. Kunemamuka

Mexanundeckoe aBmkeHue. OTHOCUTEIBHOCTh MEXaHHYECKOro IBrkeHus. Cucrema oTcuéTa.
TpaexTopus.

[epemernenne, CKOPOCTh (CPEAHSS CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPCHUE
MaTepruaIbHON TOUKH, UX MPOEKIINY Ha OCH CHCTEMBI KoopanHaT. Clio)KeHue epeMeneHIi 1
CJIO’)KEHUE CKOPOCTEH.

PaBHOoMepHOE 1 PaBHOYCKOpPEHHOE NPSIMOJIMHEHHOE JIBIDKEHUE. I'paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTHU, YCKOPEHUS, IyTU U NIEPEMEILICHUS MaTePHUAIbLHON TOUKH OT
BpEMEHH.

CroOoxmHoe mazeHue. Y cKopeHue CBOOOIHOTO MMaeHusI.

KpuBonuneitHoe aBmkenue. JBrkeHne MaTepruaIbHON TOYKH MO OKPY>KHOCTHU € TIOCTOSTHHOM 110
MOJIYNIIO CKOPOCTBIO. YTJIOBas CKOpPOCTh, IIMHEHHass cKopocTh. llepmom m wacrora oOpamieHwms.
LentpocTpeMuTeasHOE YCKOPEHHUE.

TexHUYecKkre ycTpOWCTBA W MPAKTUIECKOE NPUMEHEHHE: CIHIOMETp, ABIKEHHE CHApSIOB,
LICTIHBIE U PEMEHHBIE TEpeJadH.

Lemoncmpayuu
Mopenb CHCTEMBI OTCUETA, WILTIOCTPAIINS KHHEMATHUECKUX XapaKTePUCTUK TBUKCHUS.

IIpeoOpa3oBanue ABHKEHUI ¢ UCTIONB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pekeHHOM IPOCTPAHCTBE.

Habnronenue apmxeHus Teaa, OpOIIEHHOTO MO YIIIOM K TOPU30HTY U TOPU3OHTAIBHO.
H3mepeHne yckopeHust CBOOOTHOTO MaJeHusl.
Hanpapnenue ckopocTy Npu JBUKEHUHU TI0 OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi
H3yyeHre HepaBHOMEPHOT'O IBMXKEHUS C 1IETIbI0 ONPENEICHUS] MTHOBEHHOM CKOPOCTH.

W3yuyeHne nBHKEHUS Tea, OPOIIEHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutensHocTH ['anmunes. IlepBwiii 3akoH HbroTona. MHepumanbHblE CUCTEMBI
oTcuéra.

Macca tena. Cuna. Ilpuniun cyneprosunuu cuil. Bropoit 3akoH HeioToHa /utsi MaTepraabHOM
Touku. Tpernii 3akoH HeroTOHA J1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro tarorerus. Criia TsoxecTu. [lepBast kocMuaeckast CKOpOCTb.

Cuna ynpyroctu. 3axkoH 'yka. Bec tena.

Tpenune. Bunsl tpenust (mokos, ckonbxeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOIBKEHUI ¥ cHila TpeHust okos. Koaddunment tpenns. Cuiia CONpOTHBICHHUS ITPH IBUKECHUH
TeJa B KUJAKOCTH WMJTH rase.

[MocrynaTensHOE U BpalaTelIbHOE IBUKEHUE a0COIIOTHO TBEPIOTO Tela.

MoOMEHT cuiibl OTHOCUTENBLHO OCH BpalieHus. [1lneuo cuiibl. Y cinoBus paBHOBECHS TBEPIOTO TENA.

Texauueckue YCTPOﬁCTBa nu MPaKTHUICCKOC IMPUMCHCHUC! IOJIIMITHUKH, JABUXKCHHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Lemoncmpayuu
SIBiEHUE UHEPLIUH.
CpaBHEHME Macc B3aUMOJICHCTBYIOLIUX TEI.
Bropoii 3akon HetoToHa.

N3mepenue cui.



CrnoxxeHue cui.
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIiu.
HesecomocTs. Bec Tena npu ycKOpeHHOM NOABbEME U MTAJICHUU.
CpaBHEHHE CUJT TPEHUSA MTOKOS, KAYCHUS U CKOJIbKEHUSI.
YcnoBust paBHOBeCHS TBEPIOTO Tena. Bunbl paBHOBeCHS.
Yuenuueckuii sxcnepumenm, nabopamoprwie pabomuol
Nzydenue nBmwkeHus OpycKa 1Mo HAKJIOHHOM IJIOCKOCTH.
N3mepeHue »eCTKOCTH MPY>KUHBI.
UccnenoBanue paBHOBECHs TBEPAOTO TeNa MO ICUCTBUEM HECKOJIBKHUX CHUIIL.

Tema 3. 3aKkonbl COXpaHEeHUA 6 MEXAHUKE

HNmnynsc MaTepuaqbHOH TOYKHM (Tena), CUCTEMBbl MaTepHalbHBIX TOYEK. MIMIymnbCc CHUiIBI U
HN3MEHEHUE UMITyJIbca Tesla. 3aKOH COXPaHEeHUs UMITyJIbca. PeakTuBHOE IBHMKEHUE.

PaboTa cunbl. MOITHOCTD CHITBI.

Kunernueckas sHeprus MarepuanbHOd Touku. Teopema 00 HU3MEHEHUU
KHUHETUYECKOUN SHEPTUH.

[ToTenumansHas SHeprus. lloTeHumanpHas SHEpPrus ynpyro naeopMHPOBAaHHON NPYKHHBI.
[NoreHumanbHas SHEPTHs Tela BOIM3KU TOBEPXHOCTH 3EMITH.

[ToTeHnMaNbHBIC U HETIOTEHIMAIbHBIEC CHITbI. CBSI3b pa0OTHI HEMOTEHIIMATIBHBIX CHII C U3MEHEHUEM
MEeXaHUUECKOW SHEPTHH CHCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYEeCKOM SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHudeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONIEDP, IPYKUHHBIN IUCTOJIET,
JBUYKEHUE PAKET.
Jemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOEC NBUKEHHE.

Ilepexon NOTeHIMATBEHON HEPIUY B KUHETHUECKYIO U 00paTHO.

Yuenuueckuii osxcnepumenm, rabopamopuvie pabomoi
Nzydenune abCOMOTHO HEYNIPYTOro yIapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasSTHHKOB.

I/ISy‘ICHI/Ie 3aKOHa COXPaHCHU MEXaHHYECKOU SHEPruu.

Paszpnen 3. MouekyasipHasi GU3MKA M TEPMOIMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUH M HMX ONBITHOe 00OCHOBaHUE.
BpoynoBckoe nBwkenue. uddys3us. Xapakrep IBUKEHUS M B3aUMOJICHCTBHS YacTHI] BEIECTBA.
Mopnenu cTpoeHUs Ta30B, )XHIKOCTEH U TBEPIBIX TNl U 00BSICHEHHE CBOIMCTB BEIECTBA HA OCHOBE ATHX
mozeneil. Macca u pazmepsl Mmosekyi. Koaudectso BemiectBa. IloctosiHHas ABoraupo.

TemnoBoe paBHoBecue. TemnepaTypa u e€ uamepenue. [llkana remneparyp Lenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHUECKON TEOpUN
uAeansbHOro ra3a. AOCOIOTHAS TeMIepaTypa Kak Mepa CpeHel KHHETHUECKON SHEPTHH TETIIOBOTO
JBHKeHUs yacTull rasa. lllkana temneparyp KenasBuHa. I'a30Bble 3ak0HBI. Y paBHeHHEe MeHpeneeBa—
Kianreiipona. 3akon JlamsTona. M30mporeccsl B uAcaIbHOM Ta3e ¢ MOCTOSHHBIM KOJTUIECTBOM
BeriecTBa. ['paduueckoe mpejcTaBiIeHne H30TPOIIECCOB: H30TepMa, U30X0pa, U300apa.

Texaudeckue yCTpOKUCTBA U MPAKTHIECKOE PUMEHEHUE: TEPMOMETp, OapoMeTp.



Jlemoncmpayuu
OIBITEL, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIecTBa, poTorpaduu MOJIEKYIT OpraHNIeCKIX
COCIMHEHU.

OmnpiThl 110 1M GY3UHN KAIKOCTEH U Ta30B.

Mopnens OpOyHOBCKOTO JIBUKCHUSL.

Mogens onbiTa [TepHa.

OMnBITHI, JOKA3BIBAOIINE CYIIECTBOBAHIE MEXMOIEKYISIPHOTO B3aNMOICHCTBYS.
Mopenb, WLTIOCTPUPYIOIIAs MPUPOAY JaBJICHUS ra3a Ha CTCHKH COCY/Ia.

OnBITHI, WILTIOCTPUPYIOIIUE YPaBHEHNE COCTOSIHUS UA€aTHHOTO Ta3a, N30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomol
OmnpeneneHrne Macchl BO3AyXa B KIIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHHH 00bhEMa KOMHATEHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEHl.

HccnenoBanne 3aBUCUMOCTH MEXly TapaMeTPaMu COCTOSIHUS Pa3peKeHHOTO ra3a.
Tema 2. Ocnogbl mepmoounHamuku

TepmoauHaMuyeckas cucTema. BuyTpeHHsst  9Heprusi TEpMOAMHAMUYECKON CUCTEMBI
u crioco6s! e€ m3mMenenus. KoanuectBo temnotsl U pabota. BHyTpeHHSs 3HEPrusi 0AHOATOMHOIO
nAeaIbHOro ra3a. Buapl Temonepeaayn: TEMIONPOBOAHOCTb, KOHBEKLUS, U3Ty4YeHHUE. Y NeIbHas
TEII0EMKOCTH BelecTBa. Kon4yecTBO TEMIOTHI MU TEIUIoNepeaaye.

[onsTre 06 annabatHoM mportecce. [lepBrlit 3ak0H TepMmoauHaMukn. [IpuMeneHne mepBoro
3aKOHa TEPMOJMHAMHUKH K H3onpoueccaM. ' paduueckas naTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoauHaMukn. HeoGpaTuMocTh IpoIieccoB B IPUPOJIE.

TenmoBeie mMamuHbl. [IpuHIWTET meWcTBUS TeIUIOBBIX MamuH. lIpeoOpa3oBaHus sHEpruu B
TerioBeIX MammuHax. Koadduuument monezHoro neiicTBus TerioBoid Mammbbl. L{ukn Kapho u ero
KO3 (UITUESHT TTONIE3HOTO MEHCTBHSL. DKOJIOTHUECKHE TPOOIEMBI TeTTIODHEPTETHKH.

Texanueckue yCTpOﬁCTBa N TPAKTUYCCKOC NMPUMCHCHUC: ABUTATC]Ib BHYTPECHHCETO CropaHus,
OBITOBO XOJIOAMIIBHUK, KOHIUIIMOHED.

Lemoncmpayuu

W3meneHne BHYyTpEHHEH 3HEPrUH TeJla IPU COBEPILEHUH pabOThI: BEUIET IPOOKHU U3 OyTHUIKHU MO/
JIeiCTBUEM C)KAaTOTO BO3JyXa, HarpeBaHue dQupa B JTaTYHHOH TpYOKe IMyTEM TpEeHUSI.

W3meneHnue BHyTpEHHEH SHEpIruu (TeMIeparypsl) Tejia Py TeIIonepeaaye.

OnbIT 0 aAMabaTHOMY PACIIMPEHUIO BO3IyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoi TypOHMHBI, IBUTATEIISI BHYTPEHHETO CTOPAaHNsl, PEAKTUBHOTO JIBUTATEIS.

Tema 3. Aecpezammnsvie cocmoanusa eeujecmea. Pazosvie nepexoovl

ITapooOpa3oBanue u KoHAeHCanuWs. Vicapenue u kunenue. AOCOIIOTHAS U OTHOCUTEIIbHAS

BJIQYKHOCTD BO31yXa. Hacpimiennsiii nmap.  YjaenbHad TeIJioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHHUS OT JaBJICHUS.

Teépmoe Teno. Kpucramnuueckue u aMmopdHbIe Tena. AHH30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkue kpuctauiel.  CoBpeMmeHHbIe MaTepuanbl.  [lmaBienue u
KpucTaIuH3anus. Y aeiabHas TeruioTa miasineHus. Cyonmumarus.

YpaBHeHHE TEII0BOro Oananca.

Texaudeckue yCTporUCTBa U MPAKTUIECKOE PUMEHEHHUE: TUTPOMETP U TICHXPOMETP,
KJIOPUMETP, TEXHOJIOTHH TOTYUSHUSI COBPEMEHHBIX MaTEpHAaIOB, B TOM YHCIIE HAHOMATEPHUAJIOB U
HaHOTEXHOJIOTHH.

Lemoncmpayuu
CBoiicTBa HACHIIICHHBIX HApPOB.



Kurenvie npu moHMKEHHOM JIaBJICHHU.
Crioco0bl U3MEPEHHUS BIAKHOCTH.
Habnronmenue HarpeBaHusi W TUIABJICHHSI KPHCTADIMYECKOTO BemiecTBa. JleMOHCTparys
KPUCTAJLIOB.
Paznen 4. DjiekTpoAUHAMHUKA
Tema 1. Inexkmpocmamura

OneKkTpr3anysl TeNl. DISKTpUUIeCKUi 3apsna. JIBa Buma 3ICKTpUYECKUX 3apsimoB. [IpoBomHUKMH,
JUDJICKTPUKHU U MOTYIIPOBOTHUKH. 3aKOH COXPAHEHHUS SJICKTPUUECKOTO 3apsiia.

Bsaumoneiicteue 3apsanoB. 3akoH Kynona. TodeuHslil anekTpuueckuil 3apsa. DJIEKTpHUECKOe
none. Hanpsxk€HHOCTB 3i1ekTprudeckoro mosis. [IpuHnun cyneprno3unny 31eKTpUUecKuX nojiei. Jinanu
HaMPsDKEHHOCTH SJIEKTPUYECKOTO OIS

Pabora cun snextpocratnueckoro nois. [lorenuuan. Pasnocts nmorenumanos. IIpoBoaHuku u
TUDIIEKTPUKH B 3JIEKTPOCTATHIECKOM T0JIe. JManekTprudeckas MpOHUIIAeMOCTb.

Onektpoémkoctb. KonzmeHcatop. OnekTpo€MKOCTh IUIOCKOTO  KOHJAEHcaTopa. OHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHu4yeckue yCTpOHCTBa M IPAKTHMYECKOE TMPUMEHEHHE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATHUECKAsl 3aIlUTa, 3a3eMJICHHE AIEKTPOIPHOOPOB, KOHACHCATOP, KOMMPOBANBHBIN armnapar,
CTPYHHBIN PUHTED.

Jemoncmpayuu

YceTpocTBO U IPUHIMUI IEUCTBHUS SIEKTPOMETPA.

B3anmMopeiicTBUEe HA3IEKTPU30BAHHBIX TEI.

ONEeKTpUYECKOE MOJIE 3apsHKEHHBIX TE.

[IpoBOMHUKH B AIIEKTPOCTATHUECKOM IIOJIE.

DIIEKTpOCTaTUUECKAs 3aIUTA.

I[I/IC)J'IGKTPI/IKI/I B 3JICKTPOCTAaTUYECCKOM II0JIE.

3aBHCHMOCTD 3HCKTpOéMKOCTI/I IIJIOCKOro KOHJACHCATOpa OT IUIoIaayd INIACTUH, PAaCCTOAHUA
MCXKAY HUMU U ﬂHSHeKTpH‘leCKOﬁ MMPOHUIIACMOCTH.

OHeprus 3apspKeHHOr0 KOHJIeHcaTopa.

Yuenuueckuii axcnepumenm, rabopamopusvie pabomoi
H3mepenue 3meKTpoéMKOCTH KOHICHCATOpa.

Tema 2. Ilocmoanustii Inekmpuueckuii mok. Toxku 6 paznuunvix cpedax
DIEKTPUIECKUNA TOK. YCJIOBUS CYIIECTBOBAHUS DIICKTPUUECKOro Toka. McTtounuku Toka. Cuia
ToKa. [loCcTOsTHHBIN TOK.

Hampsixenue. 3akon OMa 11 y9acTKa 1er.

SHGKTpI/I‘IeCKOG COIIPOTHUBJICHHC. y,[[eJ'ILHOG COIIPOTUBJICHUC BCILCCTBA. HOCHGHOB&TGHBHOG,
napauiejibHOC, CMCIIAHHOC COCANHCHNE ITIPOBOAHUKOB.

Pabora snexrpuyeckoro Toka. 3akoH Jxxoynsi—J/Ienua. MoIIHOCTb 3E€KTPUIECKOrO TOKA.

DIIEKTPOABMKYIIAS CHJIA M BHYTPEHHEE COMMPOTHRIICHUE NCTOYHHKA TOoKa. 3aKk0oH OMa JIJIs TIOJTHOM
(3amMKHYTOM) AnekTpudeckoil nemnu. KopoTkoe 3ambikaHue.

DNeKTpOHHas MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHCHMOCTb COMPOTHBIECHUS METAJUIOB OT
TeMieparypsl. CBepXNpOBOAUMOCTb.

OneKTpuUYeCKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

HonymnpoBogauku. CoOCTBEHHAS B TIPUMECHAs! TPOBOAMMOCTH MOIYITPOBOHUKOB. CBoiicTBa p—
n-nepexoza. [lonynpoBoaHUKOBBIE TPHUOOPHI.



DNEKTPUUECKUI TOK B pacTBOpax M PaciliaBax JIEeKTPOIHTOB. DICKTPOITUTHICCKAS JHCCOIUAITHSL.
DIIEKTPOIIH3.

ONeKTpuIecKnid TOK B ra3ax. CaMOCTOSTENbHBIA M HECAMOCTOSTENBHBIN pa3psia. MoHHS.
[Tna3ma.

TexHU4YecKre yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHHE: aMIepMeTp, BOJIBTMETP, pPeocTar,
WCTOYHUKH TOKA, DIIEKTPOHATpEBaTEeNbHBIE MPUOOPHI, AIEKTPOOCBETHTEIBHBIE MPHOOPHI, TEPMOMETP
CONPOTHBIICHUS, BaKyyMHBIH AHMOMA, TEPMHCTOPBI M (POTOPE3UCTOPHI, MOTYNPOBOAHUKOBBIA AHO,
raJlbBaHUKA.

Jemoncmpayuu
U3mepenne cuibl TOKa U HAPSDKEHUS.

3aBHCUMOCTh COIIPOTHUBJICHUA MUWINHAPUYCCKUX IIPOBOAHUKOB OT MJIMHBI, INIOINAAX ITOIIEPEYHOT'O
CCUCHUA U MaTCpuaa.

CMelIaHHOE COeIUHCHUE IMPOBOIHUKOB.

[Ipsimoe m3Mepenne >MeKTPOABIKYIIEH critbl. KopoTkoe 3aMBIKaHNe TabBaHHYECKOTO SJIEMEHTa
U OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTb COIPOTHUBIIEHHS METAJIIOB OT TEMIIEPATYPHL.
IIpOoBOIUMOCTE 3JIEKTPOJIUTOB.
HckpoBoii paspsit ¥ IpOBOAMMOCTD BO31yXa.
OOHOCTOPOHHSA NPOBOAUMOCTD AUOAA.
Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi
H3ydeHne cMEImaHHOro COCAUHEHNS PE3UCTOPOB.
W3MepeHne 3IIeKTpOABIKYIIEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTHBIICHUS.

Habmronenue anekrposusa.

11 KJIACC
Paznen 4. dnekTpoanHaMuKa

Tema 3. Mazcnummnoe none. InNeKMPOMAZHUMHAA UHOYKUUS

ITocTosiHHBIE MarHuThl. B3aumojelcTBHE IMOCTOSHHBIX MAarHUTOB. MarHuTHoe mnose. Bekrop
MAarHuTHOM MHAYKUMH. [IpuHIMD Cyneprno3uuuyd MarHUTHBIX IOJIEW. JIMHUM MarHUTHOM MHIYKLUH.
KapTtuna auaMi MarHuTHOW MHIYKITUH TIOJIS TOCTOSTHHBIX MarHUTOB.

MarsuTHOe 110Jie IPOBOAHMKA ¢ TOKOM. KapTrHa TuHUN MHIYKIMA MarHUTHOTO TOJISt AJTMHHOTO
MPSIMOTO TIPOBOAHMKA M 3aMKHYTOT'O KOJIBIIEBOT'O NPOBOAHMKA, KAaTYHIKH ¢ TOKoM. OmbIT Opcrena.
B3anmoneiicTBue NpoOBOIHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIh M HalpaBJieHUE.

Cuna Jlopennia, e€ Monynb U HampaBlieHHe. J[BHXKCHHE 3apsDKCHHOW YacTHUIBI B OJHOPOJIHOM
MarHuTHOM 1oJie. Pabota cubl Jlopeniia.

SIBnenne BHQKTpOMaFHHTHOﬁ WHAYKIUHA. TloTox BCKTOpa MarHUTHOM WHAYKIUU.
BHCKTPO}_IBI/I)KyH_IaH CuJia UHAYKIUU. 3aKkoH 3HCKTpOMaFHI/ITHOI>'I HWHAYKIIUA @apa;leﬂ.

BuxpeBoe »anekTpudeckoe TMoje. ONeKTPOABIKYIIAS CHJIa WHIYKITAH B TPOBOJIHUKE,
JBW)KYILEMCS IOCTYNATENBHO B OTHOPOJAHOM MarHMTHOM IIOJIE.

[Ipasuiio Jlenma.

MHIYyKTUBHOCTG. SIBIIEHNE CAMOMHAYKIIMH. DIIEKTPOJABIDKYIIAS CHJIa CAMOWHTYKITHH.
DHeprusi MarHUTHOT'O TMOJIS KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TI0JIE.



TexHuueckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE:  IIOCTOSIHHbIE  MarHUThI,
3JIEKTPOMATHUTBHI, DJIEKTPOJIBUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHUI, HHIYKIIMOHHAS TI€Yb.
Lemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE 3JEKTPOHHOTO ITy4YKa MATHUTHBIM TIOJIEM.

JluHuy MHAYKIMY MarHUTHOTO TOJIS.

BzaumopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuita Amrrepa.

HeiictBue cuibl JIOpeHa Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3MeKTPOMAarHUTHON MHAYKIIUH.

ITpaBuno Jlenna.

3aBHCUMOCTb 3J'ICKTp0I[BPI)KyH.I€I>i CWJIBI UHOAYKIIUU OT CKOPOCTHU U3MEHCHUA MarHUTHOT'O IOTOKA.
SIBnenue CaMOWHAYKIHWH.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomol zyuenne
MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

UccnenoBanue AecTBUS MOCTOSHHOIO MAarHWTa Ha paMKy ¢ TOKoM. MccrnenoBaHue sIBICHHS
3JIEKTPOMArHUTHOW UHAYKIIUH.

Pa3nea 5. Kone6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHbIE KOJ1€DAHUA

KonebarensHast cucrema. CBOOOAHBIE MexaHWYecKue KoneOaHus. ['apMoHMYeckrne KoJeOaHHS.
[lepuon, gacroTa, ammmutyna u ¢dasa konedanuit. [lpyxuHHBIT MasTHUK. MaTeMaTH4ecKuil MasSTHUK.
VYpaBHeHHE TapMOHUYECKUX Kosebanuil. [IpeBpaienne sHEpTun Mpu rapMOHUUECKUX KOJICOaHHSIX.

KonebarenpHblit KOHTYp. CBOOOIHBIE 3MEKTPOMArHUTHBIE KOJIEOaHUs B UACATIbHOM
KoJIe0aTeNbHOM KOHTYpe. AHAJIOTHA MEKAY MEXaHUYECKUMH U 3JICKTPOMarHUTHBIMU KOJIeOaHUSIMU.
®opmyna ToMmcoHa. 3aKOH COXpaHEHUs SHEPTUH B HCATBHOM KOJIeOaTeIbHOM KOHTYpE.

IlpeacraBnenue o 3arTyxalouX KoneOaHUsAX. BBIHYXAEHHBIE MEXaHHYECKUEe KOJIeOaHMS.
Pesonanc. BeHyX/IeHHbIC TIEKTPOMAarHUTHBIE KOJICOAHUSI.

IlepemenHBIi TOK. CHHYyCOMAANBHBIA NEPEMEHHBIM TOK. MOIIHOCTh TEPEMEHHOIO TOKa.
AMIUTMTYIHOE U ACUCTBYIOIIEE 3HaUeHHNE CHITbI TOKA M HAIIPSKEHUSI.

Tpancdopmatop. IlpomsBoncTBo, mnepenada H  MOTPEOJEHUE DIIEKTPUUYECKOM  3SHEPrHH.
OKOJIOTHYECKHE PUCKH ITPH MPOU3BOICTBE AIEKTPo3HEepruu. KynbTypa HCIonb30BaHuUs SIEKTPOIHEPTUU
B MMOBCETHEBHOM KU3HU.

TexHudeckue yCTpOHCTBa M IPAKTUYECKOE IPUMEHEHUE: NIEKTPUYECKUHA 3BOHOK, I'€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUU JJIEKTpoIepeiad.

Lemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTeNbHOW cHCTeMbl (MPYKHHHBIA WM MaTeMaTHYeCKHM
MasITHHK).

Habmronenue 3aTyxaromux KoineOaHui.

HccnenoBanne CBOMCTB BEIHYXICHHBIX KOJICOaHUH.

HaGronenue pe3oHanca.

CBOOOTHBIE AJIEKTPOMATrHUTHBIE KOJICOAHNUS.

OciuniorpaMMel (3aBUCUMOCTH CHITBI TOKA W HATIPSDKSHHS OT BPEMEHU) JUTSL SJICKTPOMAarHUTHBIX
KoJIeOaHUiA.

Pe3onanc mnpu mocnenoBaTENbHOM COCIMHEHWHM PE3UCTOpa, KATYIIKH HWHIYKTHBHOCTH H
KOHJZICHCaTopa.

Mopenb TUHUH AJIEKTPOTIepPEIadH.



Yuenuueckuii axcnepumenm, rabopamopruvle pabomol

HUccnenoBanne 3aBUCHMOCTH NIEPUOJa MAIBIX KOJIEOaHUH Ipy3a Ha HUTH OT JJIMHBI HUTU M MacChl
rpysa.

HccnenoBanne mepeMEHHOr0 TOKa B LEMH W3 TOCIEAOBATEIbHO COCTUHEHHBIX KOHICHCATOPA,
KaTyLIK{ U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmpPOMAZHUNIHbLE G0JIHbL
Mexanudeckue BOJHBI, yCIIOBUA pactpocTpaHeHus. Ilepuon. CKopocTh pacnpocTpaHEHUs U
JuTiHA BOTHEL [loTmiepednblie v IpoAoabHbIe BOHEBL. IHTephepeHIHS 1 AU PAKITNI MEXaHMIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIC BOJIHBL. YCJIOBHUS U3IYyUCHHUs JIIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, v B asnexTpomarauTHOW BojiHe. CBOWCTBA 3JEKTPOMATHUTHBIX BOJIH:
OTpakeHue, peJoMIICHHe, ToJsspu3atys, nudpakius, narepdpeperims. CKOPOCTh AIEKTPOMArHUTHBIX
BOJTH.

Ixana QJICKTPOMArdMUTHBIX BOJIH. HpI/IMCHCHI/Ie SJICKTPOMAriMTHBIX BOJIH B TCXHUKE U 6I)ITy.

[TpuHIUTIEL paInOCBS3U U TeNneBHIeHUS. Paquonokamnus.

ONeKTpOMarHuTHOE 3arpsA3HEeHUE OKPYIKaIOLIe cpesibl.

TexHnyeckne yCTpPOHCTBA M NPAKTHYECKOE TPHUMEHEHHE: MY3bIKaIbHBIC HWHCTPYMEHTEI,
YIBTPa3BYKOBasl TMarHOCTUKA B TEXHHKE W MEIHWILUHE, panap, paIdonpruEMHHK, TeJIeBU30p, aHTECHHA,
tenedon, CBY-meyn.

Lemoncmpayuu

O0pa3zoBaHue U pacpOCTPaHEHUE MOTIEPEYHBIX U MPOAOILHBIX BOJH.

Konebmromeecst Teo Kak HCTOYHUK 3BYKA.

HaGmonenue oTpakeHHs: ¥ IPETOMIICHHS MEXaHHYECKUX BOJIH.

Hab6nronenue unrepdepeHnn u tuppakini MEXaHUIECKUX BOJIH.

3BYKOBOU pe30HAHC.

HaOuroieHue ¢Bsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILIUTY/IOW U 4aCTOTOM KoJieOaHui.
UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHUE, MOJIApU3aLINs,
mudpakus, HTepEpeHITHs.

Tema 3. Onmuka
I'eomerpuueckas ontuka. [IpsmonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOU cpexe. Jlyu
cBeTa. TOYEUHBIM UCTOYHUK CBETA.
OTtpaxkeHne cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne n300pakeHn B IITIOCKOM 3epKaie.
[Ipenomienue cBera. 3aKOHBI IPETOMIICHUS CBETa. AOCONIOTHBIN ITOKa3aTeNb MPETOMIICHHS.
ITonnoe BHYTpPEHHeEe  OTpakeHue. IIpenenbHbIi yrom MONHOrO BHYTPEHHETO
OTpaKEHUSL.
Hucnepcus ceera. CinoxHbIi cocTaB Oenoro csera. Ler.

Cobwuparomiuie 1 paccenBarorue JUH3bI. ToHkast truH3a. @OKYCHOE PACCTOSIHHUE F OTITUYECKAst CHIIa
TOHKOW JrH3BIL. [locTpoeHne n300pakeHuil B COOMPAOIIUX U paCCEHBAIOIIUX JTHH3aX. DopMyIia TOHKOM
JIMH3EL. YBEIIMYCHHUE, TaBACMOEC JIMH30M.

IIpenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

Bonnosas ontuka. MnTepdepenuns cBera. KorepeHTHbIE MCTOUYHUKH. YCIOBUS HaOIIOAEHUS
MaKCUMyMOB H MHHUMYMOB B HWHTEpP(EpPCHIMOHHONH KapTWHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpaxuus ceeta. JudpakuuonHas pemérka. Y cinoBue HabI0AeHs TTIaBHBIX MAKCUMYMOB TIPH
MaICHU MOHOXPOMATHYECKOTO CBeTa Ha JU(DPAKIIMOHHYIO PEIIETKY.



HOJ'I}IpI/I?)aLII/I}I CBCTa.

TexHndeckne yCTpOWCTBa H MPAKTHYECKOE TPUMEHEHHWe: O4YKH, Jyma, ¢oToamnmapar,
MIPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TEIEeCKOI, BOJOKOHHAS OINTHKA, MU(PAKIHOHHAS PperérKa,
TOJISIPOUI.

Jemoncmpayuu

Hp}lMOHI/IHGﬁHOC pacrnpoCcTpaHCHuC, OTpaXCHUE n IMPEIOMIJICHUC
CBCTAa.

OnTHueckue IpudopEI.
IlonHOE BHYyTpeHHEE OTpakeHne. Mojiens CBETOBOIA.
HccnmenoBanue CBOMCTB H300payKCHHH B JIMH3AX.
Mogenu MUKpPOCKOIIA, TEIECKOIA.
HaGmronenue uarepdepeHmuy crera.

Habmonenne mudpakmun cBera. HaGmromenme
JCTIEPCUU CBETA.

Ilomydenue criekTpa ¢ HOMOIUBIO TPU3MBI.
[Mony4eHue crekTpa ¢ TOMOUIBIO JUPPAKIHOHHON PEIIETKH.
HaGuronenue nonsipusanuy cBera.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi Vizmepenue
MIOKAa3aTes NPeJIOMIICHHS CTEKJIA.

HccnenoBanue CcBOWCTB u300pakeHud B JuH3aX. HaOmromenue
JIMCIICPCHU CBETA.

Pa3znen 6. OcHOBBI cleMAJIbHON TEOPUU OTHOCUTEIBHOCTH
I'paHnnBI DPUMEHUMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHOW —TEOpHUH
OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe, IPHHIUI OTHOCUTEIBHOCTH
OHHIITENHA.
OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMENICHIE BPEMEHH U COKPAICHUE ITHHBI.
OHeprus U UMITYJIbC PEISTHBUCTCKOMN YaCTHIIBL.

CBs13p Macchl C SHEPTHEN U UMITYJIbCOM PEISITUBUCTCKOM YaCTHIIBI. DHEPTHS MOKOS.

Pasnen 7. KBanToBas ¢puznka
Tema 1. dnemenmul kearnmoeoii onmuxu
®oronsl. Dopmyna [Inanka cBsi3u SHEpPruu POTOHA C €r0 YaCTOTOW. DHEPTHUS H UMITYIIBC (DOTOHA.

OtkpeiTie u uccienopanue ¢orodddekxra. Onbitel A.I'. CrometoBa. 3akoHBI (QoTOdDPEKTA.
VYpaBuenue DitHmrelHa i porosdpdexra. «KpacHas rpanuna» horoaddexra.

Hasnenue ceera. Onbitel I1.H. JleGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHUYEeCKHe YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: POTOTEMEHT, (POTOJATINK, COTHETHAS
Oarapesi, CBETOIUO/I.

Lemoncmpayuu
®DoT0o3deKT Ha yCTaHOBKE C IMHKOBOM TIACTUHOM.
UccnenoBanue 3axoHOB BHenHero GoTtoaddekra.
Cseroauon.

Conneunas Oatapes.



Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pe3epdopaa rmo paccessHuto o-uactuil. [lnanetapHas MoIeib
atoMma. [loctynarer bopa. znmyuenne n nornomenne (pOTOHOB MPH TEPEXOe aToOMa C OJJHOTO YPOBHS
SHEepruu Ha Apyroi. Buapl cniektpoB. CieKTp ypOBHEH 3HEPTUU aTOMa BOJOPOJIA.

BosHoBEIe cBolicTBa yacTull. BosHel ne bpoitns. KopnycKyasipHO-BOIHOBON Ayaau3M.

CnoHTaHHOE U BBIHYXXJICHHOC U3JTYUCHUEC.

TexHUYeCcKHE YCTPONUCTBA U MPAKTUUSCKOES MPUMEHEHHE: CIICKTPaIbHBIN aHaIH3 (CIIEKTPOCKOIT),
J1azep, KBAaHTOBEIN KOMITBIOTED.
Jemoncmpayuu

Mogpens onsita Pesepdopma.

Onpe/eneHre ATUHBI BOJHBI JIa3epa.

HaGnroenue muHeuaThIX CIIEKTPOB U3yuyeHwsl. Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomoi
Habmonenne nuHeHYaToro crexTpa.

Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JTIOKA3bIBAIOIIINAC CIIO’)KHOCTh CTPOCHHUSI sapa.

OtkpeiThe panguoaktuBHOCTH. OmbiThl Pezepdopaa o onpeneneHnto coctaBa paJuoaKTHBHOTO
n3nydenus. CBoiicTBa anbda-, 0eTa-, raMMa-u3nydeHus. BausiHue paanoakTHBHOCTH HA JKUBBIC
OpPTaHU3MBI.

OTkphITHE IPOTOHA U HeHTpoHa. HykmonHas Moniens sinpa [eiizenoepra— MBanenko. 3apsia sapa.
MaccoBoe uncio aapa. 130Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN M IO3UTPOHHBIN OeTa-pacnai. ['amMmma-u3rydeHue.
3aKoH paZlMOaKTHUBHOIO pachaja.
DHeprus CBSA3M HYKIIOHOB B sifipe. SnepHble cmibl. Jledekt maccsl sapa.

S nepuble peakuuu. JleaeHue u CUHTE3 sAEp.

SAnepnsbiii peaktop. TepMosiiepHbld cuHTe3. [IpoGiieMbl B MEPCIEKTUBHI SIIEPHON SHEPTETHUKH.
OKOJIOTMYECKUE aCTIEKTHI SIEPHON SHEPTETUKH.

OnemeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.
MeTtos! HaOMIOACHUS U PErHCTPalUY JIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHBIC B3aUMOIeiCcTBHS. ENMHCTBO hru3nuecKoit KapTHHBI MUpA.

TexHUYeCKHe YCTPONCTBA U MPAKTHYECKOE MPUMEHEHHUE: TO3UMETP, KaMepa BuiibcoHa, siaepHbIi
peakTop, aroMHast boMOa.

Lemoncmpayuu
CuéTYnK HOHU3UPYIOIINX YACTHIL.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

Hccnenoanne TpekoB yacTull (110 TOTOBBIM (hoTOrpadusim).

10 Paspen 8. DeMeHTHI ACTPOHOMHY H ACTPOPUZHUKH

Otarsl pa3BUTHs acTpoHOMHUH. [IpuKianHoe 1 MUPOBO33PEHUYECKOE 3HAYCHHE AaCTPOHOMHUH.

Bup 3Bé3nnoro HebGa. Co3Be3aus, ApKue 3BE3/bI, MIIAHETHI, UX BUANMOE ABMkeHue. ComHeuHast

CUCTEMA.

Connue. ConneuHast akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE34. 3BE3IBI, X OCHOBHBIE
XapaKTEepUCTUKU. JlmarpaMma  «CIEKTpambHBIM  KJIacC — CBETUMOCTBY. 3BE3IOBI  TJIABHOM
MOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTbY» JJIsl 3BE3[ TJIABHOM MOCIEIOBATEILHOCTH.
Baytpennee crpoenue 38¢31. CoBpeMeHHBIEC MMPEACTABICHHSI O IPOUCXOXKICHUH ¥ dBOTIONUH COTHIIA U
3B€E31. DTaIIbl )KU3HU 3BE3I.



Muneunsiii [Tyts — Hama [anaktuka. [Tonoxenune u npmwkenre Comnia B ['amakTuke.
Tunel ramaktuk. Panuvoramaktuku u kBa3apbl. UEpHbIE ABIpHl B siApax rajakTUK. BceneHHas.
Pacmmpenune Beenennoii. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe u3inydeHue.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo01eMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HabGmronenust HeBOOPYKEHHBIM TJa30M C HCIIOB30BAaHWEM KOMIBIOTEPHBIX MPHUIOKEHUH s
OTIpEICTICHHS TTOJIOKEHHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE co3Be3rsi CeBEepHOTO MOTYIAPHS U SIPKHE 3BE3/IBI.

Hab6mronenus B reneckon Jlynsl, mmanet, Mieunoro Ilytu.

Odo0maroniee MOBTOpeHHE
Pons ¢u3MKK ¥ acTPOHOMHUH B DKOHOMHYECKOW, TEXHOJIOTHYECCKOHW, COMMAIBLHON M ATHICCKOM
cdepax qesITeNbHOCTH YeI0BeKa, pOJIb M MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM HaAyYHON KapTHHE
MUpa, poJib (U3NIECKON TEOpHUU B (POPMHUPOBAHHUY TIPEACTABICHHH O (PU3NIECKON KapTUHE MHPA, MECTO
(hm3nyecKoil KapTUHBI MHUpa B OOIIEM DAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O

MIPUPOJIE.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3NKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue yueOHOTO npenMeTta «Du3nka» Ha ypOBHE CpeiHero odIiero oopa3zopanus (0a30BbIit
YPOBEHB) JOJIKHO 00ECIICUUTD JOCTHKEHHE CIICTYIONINX THMYHOCTHBIX, METAIIPEIMETHBIX M MTPEAMETHBIX
00pa3oBaTeIbHbIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3ynbTaThl OCBOCHHUS YyueOHoro mnpeamera «®dusnka» OODKHBI OTpaXkaTbh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3MIIMEH JINYHOCTH, CHCTEMOM IICHHOCTHBIX OpPWEHTAIM, MO3UTUBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOIINX TPaJUIMOHHBIM LEHHOCTAM POCCHHCKOro OOIIecTBa, paclIMpeHre >KM3HEHHOI'O
ONBITA W OMNbITA JACITEIBHOCTU B IIPOLECCE PEATU3ALUA OCHOBHBIX HAIPABJICHUN BOCIUTATEIBHON
JESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIUTAHUS: CHOPMHUPOBAHHOCTD IPAKIAHCKON MO3UIMK 00YYaOIIErocs Kak
aKTHUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUHCKOIO OOIECTBA;

MIPUHATHE TPAJWUIMOHHBIX OOIIEYEeIOBEUECKUX TYMAHHCTUYECKHUX M JEMOKPATUYECKUX IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATENLHOCTh B MHTEPECax I'paXJaHCKOro OOIIEecTBa, y4acTBOBAThH B
caMOyIpaBJICHUH B 00pa30BaTeIbHOI OpraHu3alyu;
YMEHHE B3aUMOJCHUCTBOBATH C COLUUAIBHBIMH HHCTHUTYTaMH B COOTBETCTBHUM C HMX (QYHKUUSIMH H
Ha3Ha4Y€HHEM; TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOM IESITEIILHOCTH;
2) NaTPHOTHYECKOT0 BOCIIUTAHMS:
c(hOpMHPOBAHHOCTH POCCUIICKON IPayKAAHCKON WACHTUYHOCTH, TATPUOTH3MA; IIEHHOCTHOE OTHOIIIEHHE K
roCyJapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCHUMCKUX YYEHBIX B 00J1aCTH (PM3UKH U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMWS, OTHYECKOTO TIIOBEJICHUS;, CIOCOOHOCTH OIIEHMBAThH

CUTyallUt0 U NPUHHUMATb OCO3HAHHLIC PCHICHHUA, OPUCHTUPYSACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMBI U



OCHHOCTH, B TOM 4YHCJIC B JACATCIBbHOCTH y‘-IéHOI‘O; OCO3HaHUEC JIMYHOI'O BKJIaZla B IIOCTPOCHHUEC

YCTOWYHBOTO OyIyIIEro;
4) 3¢TeTHYECKOr0 BOCTIMTAHUA:

3CTETHYECKOE OTHOIIECHHE K MHUPY, BKIOYas SCTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (H3UUECKOM
HayKe;
5) TpyaoBOro BocnuTaHUs:
HHTEPEC K PasaInIHbIM chepam npoheCcCHOHATBHOMN IeATETBHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3UKOM
U TEXHUKOHM, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayiieil TPOpeccCHr W peaar30BLIBATH
COOCTBEHHBIE KM3HEHHBIE ITaHbI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 001aCTH (DH3UKH

Ha MPOTSDKEHUH BCEH KU3HU;
6) 3K0JI0rHYeCcKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh JKOJIOTHYECKOH KYJBTYpBI, OCO3HAHUE TI00AJBHOTO XapakTepa KOJIOTHYECKUX
mpooIeM;
IJIAHUPOBAHUE U OCYILECTBIICHUE JIEUCTBUHN B OKPYXKAIOILEH Cpeie HA OCHOBE 3HAHMS LI€JIE yCTOMUYHUBOTO
Pa3BUTHS YEIOBEYECTBA;

pacmimpeHUEC ONbITa ACATCIbHOCTU 9KOJIOTHYCCKOU HarpaBJICHHOCTHU Ha OCHOBE UMCIOLIUXCS 3HAHUI 10

(uzuke;
7) IEHHOCTH HAYYHOT'0 O3HAHHUSI:

c(OpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHsA (PU3NIECKON HAYKH; OCO3HAHME LIEHHOCTH HAyYHOW AEATENbHOCTH, TOTOBHOCTH B IpOLIECCE
H3yUYeHHS PU3UKH OCYIECTBISITh IPOCKTHYIO M UCCIIEIOBATENLCKYIO ACATENLHOCTh HHIUBUIYaIbHO U B
rpymre.

METAHNPEIMETHBIE PE3YJIbTATbBI

IHo3HaBaTeJbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBHS, 0230BbIe JJOTHYeCKHe

JelicTBUA:

CaMOCTOSTENFHO (POPMYNIHPOBATh W aKTyallM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIETIATH IS JSSTEIHHOCTH, 3371aBaTh TapaMETPhl U KPUTEPUHU UX JOCTIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH H IIPOTUBOPEUHS B PACCMATPHBAEMBIX (DH3MUECKUX SBICHUSX; Pa3padaThIBaTh
IIJIaH peIIIeHI/IH HpO6HeMBI C y‘IéTOM aHaJIn3a UMCIOIIIUXCH MaTepI/IaJ]LHI)IX 158 HeMaTepI/IaJ]LHBIX peCprOB;
BHOCHTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIENSIM, OIIEHUBATH PUCKU
MOCIIEAICTBAN  JIeITENTbHOCTH; KOOPAWHUPOBAaTH W BHINONHATH pabOTy B YCIOBHSAX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHS,
Pa3BHUBaTh KPEATHBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

Bba3oBrIe ncciaenoBareJanLCKue TelHCTBHS.

BJIAACTH Haquoﬁ TepMHHOHOFHeﬁ, KIIOYCBBIMU ITOHATHAMH U MCTOJaMU (1)I/ISI/IT-IGCKOI71 HAyKH; BJIaJCThb
HaBbIKaMH y‘le6H0-I/ICCHCI[OBaTeJ'H:CKOI>i u HpOeKTHOfI JACATCIIBHOCTU B o0Oactu (1)I/I3I/IKI/I, CIIOCOOHOCTBIO U
TOTOBHOCTBKO K CaMOCTOATCIBHOMY IIOMCKY METOAOB pPEIICHUA 3aaad (i)I/ISI/I‘IeCKOI‘O COACPKaHU,
IMPUMCHCHUIO Pa3JINYHbIX METOAOB ITO3HAHUSA,

BJIaJACTH BUIaMH JACATCIIBHOCTHU (e TMMOJIYYCHUTIO HOBOI'O 3HaHMHs, €TI0
HHTCPIpETALIUN, HpeOGPaSOBaHI/IIO " IPUMCHCHHIO B PA3JIMYHBIX yqe6HmX CUTyaluAax, B TOM YUCJIC IIpH
CO3JaHuN yT-Ie6HBIX IIPOCKTOB B obracTu (I)I/ISI/IKI/I; BBIABJIATH IPUYNHHO-CIICACTBEHHBIC CBA3U U
AKTYyaJIu3upoOBaTh 3a/iav4y, BbIABUI'aTb T'HIIOTE3Y eé peUICHMA, HAXOAUTh apTrYMCHTHI IJI JOKa3aTCJIbCTBA



CBOMX YTBEPJK/ICHHH, 3a1aBaTh NapaMeTPbl M KPUTEPHH PEILICHNS; aHATM3UPOBATh ITOJTydEHHBIE B X0/IE
pELIeHN 33/1a41 Pe3yNIbTaThl, KPUTUYECKH OLICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSX;
CTaBUTH M (POPMYITHPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON ISSATEIFHOCTH, B TOM YHCIIE IIPU
W3YYeHUHU (PU3UKH;
JlaBaTh OLEHKY HOBBIM CHTYaIMsIM, OLICHUBATh MPHUOOPETEHHBIN OMBIT; yMETh MIEPEHOCUTH 3HAHUS 110
¢u3NKe B MPAKTUIECKYIO 001aCTh KU3HEACSTEIHPHOCTH; YMETh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00IacTel;
BBIJIBUTATh HOBBIE MJIEH, TIpEJIaraTb OPUTHHAIBHBIC IOJXO0/Ibl M PEIICHUST; CTABUTH MIPOOJIEMBI U 3a/1a4H,
JIOITyCKAaIOIHe allbTepHATUBHBIC PEIICHHS.
Pa6ora ¢ undopmanueii:
BJIQICTh HABBIKAMU  TOJYYCHHUS nHpopManum dm3ngeckoro coepKaHus
W3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATENBHO OCYLICCTBIATH MOWCK, aHAIN3, CHCTEMAaTU3alMI0 U
MHTEPIPETANIO HHOPMAIMN Pa3IUIHBIX BUIOB U (hOPM IPEICTABICHUS; OLEHUBATH JOCTOBEPHOCTH
nHpOpMaLUH;
UCTIONB30BaTh CPEACTBa HMH(M)OPMAIMOHHBIX W KOMMYHHMKAIIHOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpTraHM3allMOHHBIX 3aJa4 C COOJIoJeHuEeM TpeOoBaHHMI
SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, peCypcocOepeKeH s, MPABOBBIX U ATHYECKUX HOPM,
HOpPM HMH(OPMAIMOHHON 0Ee30MacHOCTH; CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEPKAHUS B PA3INUHBIX
¢dopmarax ¢ yu€ToM HazHaueHHS HH(OOPMAIUU U LEIEBON ayTUTOPUH, BBIOMPasi ONTHMANBHYI0 GOpMy
NPE/ICTaBICHUS U BU3yaIN3aliu.

KomMyHukaTHBHBIE YHHBepCa/lbHble Y4eOHbIe AelicTBHA:

OCYILLECTBIISITh OOIIEHNE Ha YPOKax (PM3UKH U BO BHE-YPOUHOH NESTEIbHOCTH;

pacro3HaBaTh MPEINOChUIKH KOHPIMKTHBIX CUTYalluil U CMSIT4aTh KOH(QJIUKTBL

Pa3BEPHYTO M JOTUYHO HU3JIaraTh CBOO TOUKY 3PEHMSI C HCIIOJIB30BAHUEM S3BIKOBBIX CPEACTB; IOHUMATh U
WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U HHAUBUAYAIbHON paboTH;

BBIOMpPATh TEMAaTHKY U METOABI COBMECTHBIX ACHUCTBHH C y4ETOM OOIIMX HMHTEPECOB, U BO3MOXKHOCTEH
Ka)XJIOTO 4JIEHA KOJUIEKTHBA;

MIPUHAMATh LEIH COBMECTHOM NEATENBHOCTH, OPraHW30BbIBATH M KOOPAWHUPOBATh AECUCTBUS MO €€
JOCTIKEHHIO: COCTABJISITh IUIaH JEMCTBUH, pacrpeeisiTh pOJiU ¢ yYETOM MHEHUH Y4aCTHUKOB, 00CYKIaTh
pe3ybTaThl COBMECTHOM PabOTHI; OIIEHUBATh KAYECTBO CBOETO BKIIA/Ia M KAXKJOTO YYaCTHUKA KOMaH]IbI B
o0muii pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHAM; NpellaraTb HOBBIE NPOEKTHI, OLIEHUBATHh HIEH C
MIO3ULIUM HOBU3HBI, OPUTHMHAJIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBIIATH IIO3UTUBHOE
CTpaTEeTHUYECKOEe TIOBEICHHE B Pa3iIMUHBIX CUTYalUsX, HPOSBIATH TBOPUYECTBO M BOOOpakeHHE, OBITH
WHUIMATHBHBIM.

PeryasiTuBHBIE YHHBepcaJbHbIe yueOHbIe AelicTBUsA. Camoopranusanus:

CaMOCTOSTEIBHO OCYIIECTBIISITH I03HABATEIbHYIO IESITEIBHOCTD B 001aCTH (PU3UKU
U ACTPOHOMUH, BBISIBIIATH IPOOJIEMBI, CTABUTH U JOPMYJIUPOBATH COOCTBEHHBIE 33a4H; CAMOCTOSTEIIEHO
COCTABJISITh IUIAH PELICHMSI PAaCYETHBIX M KAYECTBEHHBIX 3a7a4, IUIaH BBINOJIHEHUS IPAKTUYECKOM
paboThI ¢ Y4€TOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTECHHIA;
JaBaTh OIEHKY HOBBIM CHUTYaIlMsIM; pPacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX
MPEANoYTEeHHUH; AeTaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pelIeHre; OleHUBaTh MPUOOPETEHHBIH OIBIT;

CHoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUINMU B 00JacTh (U3MKHM, TOCTOSHHO MOBBIIIATH

CBOI1 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH MHTEJJIEKT:



naBaTb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTH KOPPEKTHUBBI B JACATCIBHOCTHb, OLICHUBATH COOTBECTCTBUEC
PE3YIBTATOB LEIAM; BJIAACTh HaBBIKAMH MMO3HaBaTEIbHOMN pe(i)JICKCI/II/I KakK OCO3HaHHsA COBCPHIAEMBIX
JEHUCTBHI U MBICIIMTEIIBHBIX IMpOLCCCOB, UX PCIYJIbTATOB U OCHOBaHI/II‘/'I;

WCTIOTIB30BaTh MPUEMBI pedIeKCHH IJIs1 OIIEHKH CHTYallMH, BEIOOPA BEPHOTO PELICHHS; YMETh OIICHUBATh
PHUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKCHUIO;

IIPpUHUMATb MOTHUBBI U apIryMEHTBI JPYTHUX NPU aHAIU3E PE3YJIbTATOB ACATCIBHOCTH, IMPUHUMATDH ce651,
IIOHHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTUBBI M apTyMEHTHl OPYTUX NPHU aHAIM3€ Pe3ybTaTOB AEATEIbHOCTH; NMPHU3HABATH CBOE
NPaBo U MPaBo APYTHX HA OMIMOKH.

B mporiecce 10CTHKEHHS TMIHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTPAMMBI 110 (PHU3HKE ISl YPOBHS
cpemHero oOIIero o0pa3oBaHUS y OOYYArOIIMXCS COBEPIICHCTBYETCS 3MOIIMOHAIBHBIN WHTEIUICKT,
MPEANoararui choOpMUPOBAHHOCTH:

CaMOCO3HAHHS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AIMOLHMOHAIBLHOE COCTOSIHUE, BUAETH
HampaBlieHUs] Pa3BUTHS COOCTBEHHON OMOIMOHAJIbHONW cepsl, OBITh yBEepeHHBIM B cebe;
CaMOpEryJIMPOBaHus, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHUC, COCOOHOCTH aalITUpOBATLCA K SMOIMOHAJIBHBIM HU3MCHCHHAM U HPOABIATH FI/I6KOCTI),
OBITh OTKPBITHIM HOBOMY;

BHyTpeHHCﬁ MOTHUBaIHH, BKHIO‘-IaIOHleI\/'I CTPEMJICHUE K OOCTWMIKCHUIO LCIW M YCIEXY, OITUMH3M,
WHUIMATUBHOCTh, YMCHHUE NIEHCTBOBATh, HCXOMS U3 CBOMX BO3MOXKHOCTCH; SMIATHH, BKIIOYAIOIICH
CHOCO6HOCTI) IMOHUMATh SMOIMOHAJIBLHOC COCTOSAHHUE APYIUX, YUUTBIBATH €ro Ipu OCYHICCTBIICHUH
OO0IIeHHsI, CITOCOOHOCTh K COYYBCTBHIO M COTCPEIKUBAHHIO, COIMATBHBIX HABBIKOB, BKIIOYAOIIHX
CMOCOOHOCTh BBICTPAWBATh OTHOIICHHSI C JIPYTUMH IFOABMH, 3a00THUTHCS, MPOSBIATH WHTEPEC U
paspeiath KOH(QIUKTHL

INPEJMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kJjacce npeaIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOIIIXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha IpUMeEpax polib U MecTo (PU3KMKU B (OPMHUPOBAHNH COBPEMEHHON HaydHOU
KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHMKH M TEXHOJOTWH, B MPAKTHYECKOW IEATEIBHOCTH
b1 1001 (97 8

YUUTHIBaTh T'PAaHULBl NPUMEHEHHsS M3YYEHHBIX (pU3ndeckux Mojesiel: MarepuajibHas TOYKa,
WHepLHaJbHas cUCTeMa OTcuéTa, adCONIOTHO TBEPAOE TEINO, MICAbHBIN a3, MOAEIH CTPOCHUS ra3oB,
KHUJIKOCTEH W TBEPABIX Tell, TOYCUHBIN DIEKTPUYECKUH 3aps] TpPU pPElIeHUH (QU3MYECKUX 3ajad;
pacnio3HaBaTh (U3NUECKUE SBICHUS (TPOLECCh) W OOBACHATH MX Ha OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPHHM CTPOEHUS BEIIECTBA M JJIEKTPOJAMHAMHUKHU: DPABHOMEPHOE H
PaBHOYCKOpEHHOE MPSIMOJMHEHHOE JBIKEHHE, CBOOOTHOE MajieHUE Tell, JIBMKEHHE 10 OKPY)KHOCTH,
WHepLYsl, B3auMoJeicTBie Tell, Auddy3us, OpOyHOBCKOE ABIKEHHUE, CTPOCHHE KUAKOCTEH U TBEPABIX
TeN, W3MEHeHHWe o0bEMa Tel NpH HarpeBaHWM (OXJIAKICHUH), TEIJIOBOE pPaBHOBECHE, HCIAapeHUe,
KOHJICH AL, IUIaBICHNUE, KPUCTAJUIN3aLUs, KUIIEHNE, BIAXKHOCTh BO3/lyXa, IIOBBIIIEHUE AABJICHMS ra3a
IIPH €T0 HarPEBaHUH B 3aKPBITOM COCYJIE, CBSI3b MEX]y ITapaMEeTpaMH COCTOSIHUSA r'a3a B U30IpoLeccax,
JNEKTpU3alus TeJl, B3aUMOJEWUCTBHE 3aps/iOB; ONMCHIBATH MEXAHWYECKOE JIBUJKEHHE, HCIOJIb3Ys
¢u3nuecKkue BEJIWYMHBI: KOOPAMHATA, MYyTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC TeJla, KHHETUUECKas SHeprys, MOTeHIaIbHAsl SHEPT s, MeXaHH4YecKas padoTa, MexaHHu4yecKast
MOIITHOCTb; TPU OTHMCAaHHWU MPABHIBHO TPAKTOBATH (PM3MUECKHIA CMBICI HCIOIB3YEMBIX BEITUYWH, MX
0003HAa4YeHUS! M EAMHUIBI, HAXOAUTh (HOPMYJBI, CBSA3BIBAIOIIME NAHHYIO (PU3MYECKYIO0 BETHUWHY C
JpPYrMMU BEIUYUHAMY;

OIMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHHS, WCIOJIB3YS (U3NUECKUE
BEIIMYUHBL: JABICHUE ra3a, TeMIEepaTrypa, CpeiHssl KUHETUYECKas JHEPrus XaOoTUYECKOIO ABUKCHUS
MOJIEKYJI, CpeTHEKBaIpaTUIHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEPTrHsi, paboTa



rasa, Ko3pHUIUEHT TOJIE3HOTO ACHCTBHUS TEIUIOBOTO JBHUTATENS; PY ONMMCAHUH MPABHUIHLHO TPAKTOBATH
(bM3UYEeCKUH CMBICTT HWCIIOJNB3YEMBIX BEIMYWH, WX OO0O3HAYCHHS M CIWHHIBI, HAaXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE NaHHYI0 (U3WYECKYI0 BEIHMYMHY C JOPYTUMH BEIMYMHAM; ONWCHIBATH HW3yUeHHBIE
ANIEKTPUIECKHE CBOWMCTBA BEIECTBA M DJIEKTPHUYECKUE SBICHUS (MIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEJIMUMHBI: DJIEKTPUUECKUNA 3apsij], dJIEKTPUUECKOE I0Jie, HANPsHKEHHOCTD TOJIsI, MOTEHIMal, Pa3HOCTh
MOTCHIIUAJIOB; TIPH OMKCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI MCIIONB3YEMBIX BEIIMYHH, UX
0003HAYCHUSI W CIVHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIME JAHHYIO (U3UYCCKYIO BEIMYHHY C
JIPYTMMHU BEIUYMHAMU; aHAIM3MPOBATH (PU3UUCCKHE IMPOIECChI WM SBJICHUS, WCIONB3Ys (U3NYCCKUC
3aKOHBl W NPUHLMIIBL: 3aKOH BceMUpHOro tsrorenus, I, II u Il 3akonsl HproToHA, 3aKOH coxpaHEeHUs
MEXAaHUYECKON HHEPruu, 3aKOH COXPAHEHUS HMIIYJIbCA, NPUHLMII CYNEPHO3ULUU CHJI, HPUHIUI
PaBHOIIpaBUSl HMHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIAPHO-KUHETUUECKYIO TEOPUI0 CTPOCHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEH KUHETUYECKON SHEPIrUH TEIUIOBOIO JABMXKCHHS MOJEKYI C
a0COFOTHOI TeMITepaTypoil, IepBhIi 3aKOH TEPMOINHAMIKH, 3aKOH COXPaHEHUS IIEKTPUIECKOTO 3apsiaa,
3akoH KysoHa, mpu 3TOM pa3inuyaTh CIIOBECHYIO (POPMYITHPOBKY 3aKOHA, €M0 MATEMATUYCCKOE BRIPAIKCHUE
U ycioBusl (TpaHUIlbl, 0071aCTH) MPUMEHUMOCTH, OOBSICHATH OCHOBHBIC MPHUHIIUIBLI JEHCTBHS MAIllWH,
npuOOPOB M TEXHUYECKUX YCTPONCTB; pa3auyaTh YCJIOBUS HMX O€30MACHOIO UCIOIb30BaHHUS B
MOBCCIHEBHOM KHM3HHU,

BBITIOJIHATH IKCIIEPUMEHTHI M0 MCCIEI0BaHUIO (PM3NYECKUX SIBICHUH M MPOIIECCOB C MCIOJIb30BAHUEM
MPSMBIX, 1 KOCBEHHBIX U3MEPEHUM, PH 3TOM (HOPMYIMpOBaTh MpodieMy/3aaady 1 THIIOTE3y y4yeOHOTro
JKCHEPUMEHTa, COOMpaTh YCTaHOBKY W3 IPEAJIONKEHHOIO O0OpyNOBaHUS, MPOBOJUTH OIBIT H
(hopMynHUpOBaTh BBIBOABI, OCYILECTBIATH MPSIMbIe M KOCBEHHBIE U3MEpPEHHS (HU3NUECKUX BEJIUYMH, IPU
3TOM BBIOMpPATh ONTUMAJBHBIM CHOCOO H3MEPEHHs M HCIOJIb30BaTh HM3BECTHBIE METOZABI OLICHKU
MOTPEIIHOCTEl M3MEpEeHHH; MCCIeNOBaTh 3aBUCUMOCTH MEXAy (GU3MUYECKUMH BEIMYMHAMU C
WCTIOJIb30BaHUEM TPSAMBIX U3MEPEHH, TIPX 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBAThH PE3yIbTATHI
MOJYYeHHOW 3aBUCHMOCTH (PU3MUECKUX BEJIMYHMH B BHJE TaOJNWI U TPaQUKOB, JENaTh BBIBOIBI IO
pe3ybpTaTaM HCCIIEAOBaHMs; COOMI0OAaTh MpaBuiia 0e30IacHOro TpyAa MpY NPOBEICHUN UCCIIEIOBAHUH B
paMKax y4eOHOTO OKCIEPHMEHTa, y4eOHO-MCCIEeNOBATENLCKOW W TPOEKTHOW JESITeNbHOCTH  C
WCTIONIb30BaHHEM H3MEPUTENHbHBIX YCTPOHCTB M J1a0OpaTOpHOrO OOOPYAOBAHHS; peliaTh pacuéTHBIC
3aJa4uy C SIBHO 3aJaHHON (U3UYECKON MOJEIIBIO, HCIONIB3Ys (PU3NYECKUE 3aKOHBI U IPUHLUIIBI, HA OCHOBE
aHaJIM3a yCcJIOBUS 3a/1a4u BEIONPATh PU3UUECKYIO MOJIEIb, BBIACIATH PU3MUECKHIE BETUUYNHBI U (POPMYJIBL,
HeoOXonuMble Uil €€ peleHus, IPOBOAUTE Pacy€Tbl U OLEHUBATH PEAIbHOCTD MOJYyYEHHOTO 3HAYCHHUS
(u3MUecKOi BENMYMHBI; peliaTh Ka4eCTBEHHBIEC 3a/laud: BBICTPAMBAThH JIOTUUECKH HEMPOTHUBOPEUHBYIO
LENOYKY PAaCCYXJICHUI C OMOpOil Ha HM3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3MUYECKHE SBICHHUS;
WCTIONB30BaTh MPH pEIIeHNH YUeOHBIX 331a4 COBpEMEHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETAMHA M TpPEACTaBICHUS YIeOHOH W HAayYHO-TIOMYJISAPHON WHOpMAIUH,
MOJYYEHHOW M3 Pa3UYHBIX HCTOYHUKOB, KPUTHYECKH aHATM3MPOBATh MOJIy4aeMylo HH(OpMAIHIO;
NPUBOAUTH TPHUMEPHl BKIAZa POCCHUCKUX M 3apyOeXHbIX YUYEHBIX-QU3MKOB B DPa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MHpa, B Pa3BUTHE TEXHUKH W TEXHOJOTHI; HCIIOJIB30BaTh
TEOPETUUECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KM3HM Uil oOecriedeHus O€30MacCHOCTH IPH
oOpalieHun ¢ mpudopaMy U TEXHUYECKUMH YCTPOHCTBAMH, JUI COXPAaHEHHS 310POBbS U COONIOJICHHUS
HOPM 3KOJIOTHYECKOT0 TIOBEJICHHSI B OKPY KAIOILei cpeie;

paboTaTh B rpynIe C BBIIOJHEHHEM Pa3IMYHBIX COLMAJIbHBIX POJIEH, IUIaHUPOBAaTh PabOTy TPYIIIHL,
paMoOHANIBHO PACIPENeNaTh 00S3aHHOCTH U TUIAHUPOBATH JIEATENHHOCTh B HECTAHJAPTHBIX CHUTYAIIHX,
aJICKBAaTHO OIIEHUBATH BKJIAJI KAXKJIOTO U3 YYACTHHKOB TPYIIIEI B PELICHUE pacCMaTpUBAEMO MTPOOIEMEL.

K xoniy o0y4enus B 11 kijiacce npeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JAOJIKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD y O0YHAIOIINXCS] YMEHUI:

JEMOHCTPHPOBAThH Ha MpUMepax poJib U MecTo (HU3MKU B (HOPMHUPOBAHMH COBPEMEHHON Hay4dHOU
KapTHHBI MHUpa, B Pa3BUTHH COBPEMEHHOM TEXHUKM M TEXHOJIOTHH, B NMPAKTHYECKOH IeSTEIHHOCTU
JI0/IeH, IEJIOCTHOCTh M €IMHCTBO (PU3WYECKO KapTUHBI MHPA;



YVUUTHIBATh TPAHUIIBI IPUMECHEHNS H3YYECHHBIX (PU3MYECKUX MOJEIICH: TOUCUHBIN dICKTPUICCKUI
3apsij, JIyd CBETa, TOUCHHBIM UCTOUYHHUK CBETA, sIEPHAs] MOJICNb aTOMa, HyKIIOHHAs MOJIEIb aTOMHOTO
Spa TIpH peleHn: PU3NUECKUX 3a/1a4;

pacro3HaBaTh (QU3MUYECKHE SBICHUS (IPOLECCh]) W OOBACHATH WX Ha OCHOBE 3aKOHOB
SNIEKTPOAVHAMHMKH M KBAaHTOBOH (DM3MKH: 3JEKTpHUYECcKas MNPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMUMHYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aMMOJICHCTBHE MArHWUTOB, DJICKTPOMATHUTHAS WHIYKIIHS,
JeiCTBUE MArHUTHOTO IO Ha MPOBOAHUK C TOKOM M JBWKYIIUKCS 3apsf, SIEKTPOMarHUTHBIC
KOJICOAHWST W BOJHBI, TPSAMOJHMHEHHOE pACIPOCTPAHEHHE CBETa, OTPAKCHHE, MPEJOMIICHUE,
uHTephepeHITHs, TUpaKIHsI ¥ MMOIIPH3aIUsI CBETa, AWCICPCHS CBETa, (HOTOIIEKTPUICCKUN 3P deKT
(poToaddext), cBeTOBOE naBIEHHE, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa aroMa BOAOPOJa,
€CTEeCTBEHHAs! M UCKYCCTBEHHAsI PaTHOAKTHBHOCTB;

ONKCHIBATh H3YYCHHBIC CBOWCTBA BellecTBa (DJICKTPHUECKHE, MArHUTHBIC, ONTHYECKUE,
AJIEKTPUIECKYIO IMPOBOJUMOCTh pas3lMUYHBIX CpPEel) U 3JICKTPOMArHUTHBIC SBIEHUS (TPOIECCHI),
UCTIONB3Ysl (U3MUYECKHE BEJIMYMHBI DIIEKTPUUCCKUH 3apsijl, CHila TOKA, SJIEKTPUYECKOE HampsuKeHHE,
AJIEKTPUIECKOE COMPOTUBIICHUE, PA3HOCTh MOTCHIMANIOB, 3JCKTPOIBIDKYIIAas cuia, paboTa TOKa,
WHAYKIWS MarHUTHOrO TOJsl, cuia Ammepa, cuna JIopeHIla, WHIYKTHBHOCTh KATYIIKH, SHEPIUs
ANIEKTPUYECKOTO U MAarHUTHOTO TIOJIEeH, MEPHOJT M YacToTa KojiebaHuii B KoJeOaTeIbHOM KOHTYpE, 3apsij
W CHlia TOKa B MPOIecce TaApPMOHHYECKHX SJICKTPOMATHUTHBIX KoleOaHHU, (OKYCHOE pacCTOSHUE U
OIITUYCCKAasA CuJjia JIMH3bI, IIPU ONHMCAHUW NPAaBUIBHO TPAKTOBATH (I)I/I?:I/ILICCKI/II\/'I CMBICJI UCTIOJIB3YEMBIX
BCJIIMYHH, HUX O603Ha‘leHI/IH U CIUHUIBI, YKAa3bIBaTb (bOPMyJ'H)I, CBA3BIBAIOIIUC JAaHHYIO (I)I/I?,I/I‘IGCKYIO
BEJIMYHMHY C IPYTHMH BETMYMHAMHE; OITUCHIBATh N3YYCHHBIC KBAHTOBBIC SIBIICHHS U ITPOIECCHI, HCTIONB3YS
(1)I/I3I/I‘ICCKI/IC BCJIMYUHBI: CKOPOCTDH SJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTAa CBCTA, SHEPIrUus U
UMIyNbe (HOTOHA, TIEPHOJ MONYpAcIaaa, SHEPTHs CBA3M aTOMHBIX SACp, NMPH OMUCAHHWW TPABUILHO
TPaKTOBaTh (DU3UYCCKUN CMBICT HCIIONB3yEMBIX BEIHUYWH, WX OOO3HAUCHUS M CAMHUIIBI, YKa3bIBaTh
q)OpMyJ'II)I, CBA3bIBAONIUC JAaHHYIO (1)I/I3I/I‘-ICCKyIO BCJIIMYUHY C JOpyruMm BCIWYMHAMH, BBIYHCIIATH
3HaYeHUE PU3NICCKON BETUIHUHBL,

aHaM3UPOBATh (PU3UUECKUE TIPOIIECCHI U SIBIICHUS, UCTIONB3YsI (PU3NUCCKUE 3aKOHBI U IPUHIIHITBL:
3akoH OMa, 3aKOHBI MOCIEI0BATEILHOTO ¥ MapayieIbHOr0 COSIMHEHUS IPOBOTHUKOB, 3aK0H J[Koyrisi—
JleHna, 3aKOH 3JIEKTPOMArHUTHON MHAYKIMH, 32KOH IPSMOJIHHEHHOTO paclipoCTpaHeH sl CBETA, 3aKOHBI
OTPaXKCHUS CBETAa, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHeHHe JWHINTeWHa i GoTosddekTa, 3aKoH
COXPaHCHHUS SHEPTHH, 3aKOH COXPAHECHHUS UMITYJIbCa, 3aKOH COXPAHECHHUS SJICKTPUUECKOTO 3aps/a, 3aKOH
COXpaHEHHUsI MacCOBOTO YHCIIA, TIOCTYJIAThl bopa, 3aK0H paJlioaKTHBHOTO Paciiajia, P 3TOM pa3indaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHs (TPaHUIIbI, 00JIACTH)
MIPUMCHUMOCTH,

OMpPENIeNIATh HAMPAaBJICHHUE BEKTOPA MWHIYKIIMH MATHUTHOTO TOJSI MPOBOJHHUKA C TOKOM, CHIIBI
Awmmepa u cuibl JlopeHIa; CTpOUTh M ONKCHIBATH M300pa)KeHHE, CO37[aBaeMOE TUIOCKHM 3EpPKaJIOM,
TOHKOH JIMH3011;

BBIMOJTHATh  OKCIICPUMEHTBI [0 HCCJICAOBAHHI0 (DU3MYECKHX SIBICHHWH W TPOIECCOB ¢
HCTIOJIb30BaHUEM TIPSMBIX, U KOCBEHHBIX M3MEPECHHUI: MpH 3TOM (HOPMYIHPOBaTh MpodiieMy/3a1ady u
TUIOTE3y Y4YEOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 IPEJIOKEHHOrO O0OpYIOBaHUS,
MPOBOJIUTH OMBIT U (HOPMYIHPOBATH BBIBO/IbHI;

OCYIIECTBIATh MPSIMbIe W KOCBEHHbIC M3MEPCHHUS (U3MUYECKHX BEIUYMH, MPH 3TOM BHIOMPATH
ONTUMAJBHBIM CIOCOO0 HW3MEPEHHs M HCIOJIb30BaThb W3BECTHBIE METOJBI OLEHKH IOTPEHIHOCTEH
HU3MEPEHU;

HUCCIeJ0BAaTh 3aBUCUMOCTH (1)I/I3I/IT-IGCKI/IX BCJIIMYUH C UCIIOJIB30BAHUEM IIPAMBIX I/ISMepeHI/II‘/‘I: npu
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl MOJYyUYEHHONU 3aBUCHMOCTH (PHU3NUECKHX
BEJIMYMH B BUAE TaOIHI W Tpa(uKOB, JENaTh BBIBOJBI MO pe3yjbTaTaM HMCCICAOBAHMS; COOMIONATH
npaBmia 0e30IacHOrO TPyJa MpPU TPOBEJCHUU HCCIEAOBAHHN B paMKax Y4eOHOTO SKCIEpPHMEHTa,
yueOHO-HCCIIe10BATENbCKON U MTPOSKTHOM 1ESTETLHOCTHU C UCTIOJIb30BaHUEM H3MEPUTEIIBHBIX YCTPOICTB
1 1a00PaTOPHOTO 00OPYIOBAHMS;



peliath pacyETHBIC 3aJlayM C SIBHO 33JaHHOW (DHU3MYECKOM MOJENbI0, UCIOJB3Ys (PH3UUECKHE
3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJl3a yCJIOBHUS 3aJa4d BEIOMPATh (PU3MIECKYIO MOJIEINb, BBIIENIATh
(hm3uyecKue BEIIMYUHBI U (POPMYIIBI, HCOOXOAUMBIC [T €€ PELICHUS, POBOAUTE PACUEThl U OLICHUBATh
pEabHOCTh TMONyYEHHOTO 3HA4YeHHs (U3WYECKOW BENWYMHBI; peIlaTh KadeCTBEHHBIE 3aJadm:
BBICTPAWBaTh JIOTHYECKH HETIPOTUBOPEUHMBYIO LETIOYKY PACCyKISHHUHA C ONIOPON Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PH3MYCCKUE SBJICHUS; UCTIOIB30BATh MIPHU PEUICHUH yUeOHBIX 33]]a4 COBPEMEHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTHH JJISl MOWCKA, CTPYKTYPHUPOBAHHWS, WHTEPIIPETALMN W TIPEICTABICHUS
y4eOHOW W HAY4YHO-TIONYJISPHON HH(DOpPMAILUKU, TOTYYSHHON U3 Pa3IMYHBIX WCTOYHHKOB, KPUTHUCCKU
AHAJIM3UPOBATH MOTYyYAECMYI0 HH(OPMAITHIO;

OOBSACHATH TMPHUHIUIBI JACUCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3inyarh
yCIIOBUSI WX 0€30MMacHOTO WCIIONh30BAHMWSA B TOBCEIHEBHOW >KM3HM, MPUBOAWUTH TMPHUMEPHI BKJaIa
POCCHUHCKHUX U 3apyOeHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIIECCOB
OKPY>KaIOIIEr0 MUpPa, B Pa3BUTHE TEXHUKU M TEXHOJOTUM; KCIIOJIb30BaTh TCOPETUUECKHUE 3HAHUS IO
(mM3uKe B TIOBCETHEBHOW XKW3HM I oOecrieueHusT 0e30MMacHOCTH TpH OOpalleHnH ¢ IpHOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, JJISI COXPAHCHHS 3JI0POBbS M COOJIOJCHUS HOPM 3KOJIOTHYECKOrO
MOBEICHUS B OKPYXaIOILEH cpelie;

paboTaTh B TpyNIE C BBHIMOJHEHHEM pa3IHYHBIX COLMAIBHBIX POJIEH, ITUIAHUPOBATH PabOTY
TPYMIBI, PAIlMOHANBHO PaCHpedelsaTh 00sS3aHHOCTH W IUIAHUPOBATH AEATEIHHOCTh B HECTaHIAPTHBIX
CUTyalUAX, aICKBATHO OLICHUBATD BKJIAJ Ka)KAOT'O N3 YHACTHUKOB I'PYTIILI B PCIICHUC paCCManHBaCMOfI

MPOOJICMBI.
HPJO B yuebHoM npeamere, Kypce
10 kaace
Ne ypoka Tema ypoka HP20
2.16 Jlebopmarius u CUIIBI Hedopmariust mio1opoJHOTO CI0s TTIOYBEI
ynpyroctd. 3akoH ['yka. Yenabunckoit 001acTh c-X03HCTBEHHBIMU
JIabopaTtopHnas padoral MaIlIHHAMH.

«M3mepenne KeCTKOCTH
MIPY>KUHBL.»

2.19 Nmmynsc maTepuanbHOl Touku. | PakerocTpoenue Ha Ypaie.
3aKOH COXpaHEHHUs UMITYJIbCa.
PeaxTnBHOE ABMKEHIE.

3.8 I"a30BBIE 3aKOHBI. U3zomporecchl B IPpOMBIIIIEHHOCTH T.
YenstOnHCKa
3.13 Brytpennss sneprus. Pabora B Pa6ora kotensHOrO 1Hexa YI'POC
TEPMOITHAMHUKE.
3.18 Tennoseie gpurarenu. KITJ] TernoBble ABUTATENU U OXpaHa OKpYKarolen
TEIJIOBOr0 ABUraTes. 3HaueHHE cpensl YenssOMHCKOM 00J1acTH.

TEIUIOBBIX ABUTATENEeH U OXpaHa
OKpY>Karolle cpeibl.

4.2 OnexTprudecKkoe moIe. Onexrpuueckoe mosie YensiOnHckoi obnactu.
HanpskeHHOCTB 3JIEKTPUYECKOr0
HOJIA.

4.18 [TonynpoBoiHUKHM. IMonynpoBoaHuKOBbIE IPUOOPHI 3aBOJA

CoOcTBeHHas U IpUMECHAs «NeKTPOMAIINHAY.




IIPOBOAMMOCTE. P — N IEPEXOL.
ITonynpOBOJHUKOBBIM TUOJ.

11 kaace
3 ypoka Tema ypoxka HPD20
11 CranmoHapHOe MarHUTHOE T0JIe MarnutHoe nosie YensOnHcKa.
2.7 Tpanchopmaropsr [IpownsBoacTBO TpaHChOPMATOPOB
3NIEKTPOABUIATENEH, TCHEPATOPOB Ha
YemnstOuHcKOM 3aBofe «IEKTPOIIPHOOP»
2.8 ITIpousBoacTBO, Nepeaaya u IIpon3BOACTBO ANEKTPUUECKON SHEPTUU Ha
HCIIONIb30BAaHUE NIEKTPUYECKON I'POC
SHEPTUN
3.2 OCHOBHBIE 3aKOHBI BonokonHnas onTika B TeJeOHHON CBS3H U
r€OMETPUYECKON ONTHUKHU. Meaunviae YenssOnHcKoi obnacTu
3.4 JIunzer. JlabopaTtopHas pabota Ne5 | [Ipon3BoACTBO ONTHYECKMX PUOOPOB HA
«OrmpeneneHne ONTUYECKON CHIIBI | OOOPOHHBIX 3aBojIax UenssOMHCKOH 00macTu
1 (DOKYCHOTO PaCCTOSHUS
coOuparomIeit TUH3bDY
4.6 Jlazepst Jlazepsl Ha IpePHUATHAX Y paja.
411 Hemnas sfIepHas peaxmus. | 3ydeHne nociaencTBUi paAoakTUBHOTO Cie/a

ATOMHAaS 3IIEKTPOCTAHIIHS

10 «Mask»







Tematuueckoe manuporanue 10 kiace

Ne Tema pazgena Komnmue | JleaTeapHOCTh YUHUTENS C yIETOM [IpodopuenTarus OnekTpoHHBIE (ITUGPOBHIE)
CTBO MPOTrpaMMBbl BOCTIUTAHUS 00pa3oBaTeabHbIC PECYPCHI
4acoB
1 dusnka u 2 3Havenne PU3NKK B )KU3HU DKOJIOT: UCCIIECIOBAHUE OKPYKAIOIIETO http://www.prosv.ru
METO/Ibl HAYYHOTO YeJI0BeKa MPOCTPAHCTBA MTOCPEICTBOM
TTO3HAHU (u3NUecKuX 3aKOHOB
2 MexaHuka 24 Bocnuranue ayBcTBa Hedopmariust, Buas! gedopmanuii http://www.fipi.ru
KOJIJICKTMBHU3Ma Ha OCHOBE npodeccusax KaMeHIIUKa, JIEKTPHKA,
N www.ege.edu.ru
MEXAHHUYECKHUX SIBICHHUH CTONSAPA-TUTOTHUKA, IIIBEU-MOTOPHUCTKH.
3 MounekynspHas 20 BiusiHue TeroBbIX IPOIECCOB Ha | MeauuuHcKas cectpa: MPUHIIUIT http://www.prosv.ru
¢usmka. 9K0JIOTHI0. BocrmTanue JIEHCTBHUS COTPEBAIOIINX KOMIIPECCORB,
http://www.openclass.ru
TepMmoauHAMHKa OTBETCTBEHHOCTH 32 IPENIOK, KBAPIIEBBIX JIAMII- H3MEHEHHUE
9KOJIOTHYECKYIO CUTYAITHIO. BHYTPCHHEH SHEPTHHU B IPOIIECcce
TEIIONEPEAaYr ¥ PACIIUPCHUH
KPOBEHOCHBIX COCY/IOB.
ManiMHHCT KOMIIPECCOPHBIX H
HACOCHBIX CTAHIIUI: YCTPOHUCTBO U
JIeHCTBHE HACOCOB.
Kpucramnorpadust - HoBoe
HaTpaBJICHUE B HAYKE M TEXHUKE
4 | DnexkTpoauHAMUK 21 Bocnuranue narepeca K ‘ : http://school-collection.edu.ru/
a MPAKTUICCKOMY M3YUCHHIO snymmanemnpcmwmmm npeodpaszoBares



http://www.prosv.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.prosv.ru/
http://www.openclass.ru/
http://school-collection.edu.ru/

npodeccuii, CBA3aHHBIX C
(bH3uKOi.

Hmxenep: pazpadboTka
QIBTEPHATUBHBIX HCTOYHUKOB
ANIEKTPUYECTBA.

CBapIyK: HaHO- SKCIIEPUMEHTBI
B 00JIaCTH CBapKH

5 IToBTOpEHME 1
HUroro 68
Temarnueckoe ruranupoBanue 11 kimacc
Ne Tewma paznena Komuuect JesTenbHOCTh YUUTENS C [MpodopuenTanus OnexrponHble (1(pOBLIE)
BO 4acOB | y4ETOM IPOTPaMMBbI BOCITUTAHHS 00pa3oBaTeIbHBIC PECYPCHI
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IBOJTIOITHSI JeaoBeKa KOCMHYECKHX KOHCTPYKIIUH,
Bcenennoit KOCMUYECKHIA OHOJI0T
dusuka n 1 3HavyeHue pU3MKU B )KU3HU http://www.prosv.ru
MCTObI HAYYHOT'O YCJIOBCKa
http://www.openclass.ru
IIO3HAHUA
[ToBTOpeHme 6
Hroro 68



http://school-collection.edu.ru/
http://www.prosv.ru/
http://www.prosv.ru/
http://www.openclass.ru/

Ipuaoxenne 1

KajenaapHo — TeMaTH4eckoe mjianuposanue no ¢usuke 10 kiace

Tewma, (pazmen), Ne ypoka Tewma ypoxa Kontpoib Jata Koppextu
KOJINYECTBO YaCOB POBEICHUS pOBKa
®dwuznka U METOIBI 11 Uro Takoe MexaHuka. PU3NUECKUE BETUUUHBI U KX H3MEPEHHUE.
HAY4YHOT'O [IO3HAHUS, Casi3u MeXly (PU3NUECKUMU BEIMYMHAMH.
2 4.
12 Knaccuueckas Mmexannka Hbl0TOHA M rpaHULIbI €€ MPUMEHUMOCTH.
Mexanuka, 21 JBrxeHue Touku U Tena. [lonoxeHnue TOUKU B IPOCTPAHCTBE.
24 4,
2.2 Crioco0s! ormcanus nemxenns. Cructema otcuera. [lepemenienne.
2.3 CkopocTb. YpaBHEHHE NPSIMOIMHEHHOTO pABHOMEPHOTO IBUKCHUSI.
24 Pemenue 3anau no reme «MexaHN4ECKOE PAaBHOMEPHOE ABHIKEHUE.
25 Yckopenune. Ennnnnsl yckopenus. JBHKeHHE C TOCTOSHHBIM YCKOPEHUEM.
2.6 Pemenwne 3anaq Ha paBHOYCKOPEHHOE JBM)KEHUE.
2.7 CB00oTHOE TTaJICHUE Tell.
2.8 JBrxenue Tein. [loctynarenbHoe JBUKEHUE. YTIIOBAs U JUHEHHAS
CKOPOCTH BpAaLICHHUSI.
2.9 Marepuanbnas Touka. Ilepsiii 3akon HeroToHa.
2.10 Bropoii 3akoH Herotona. Macca. EqyHUIBI MacChl U CHIIBL.
211 Tperuii 3akoH HproToHa.
212 Pemenue 3ana4 Ha BTOpo# U TpeTuil 3akoH HproToHa.




2.13

Cunsl BCEMHPHOI'O TAT'OTCHU. 3akoH BCEMHPHOI'O TATOTCHUS.

2.14 [TepBas kocMmgeckast CKOPOCTb.

2.15 Cuna tsxectu u Bec. HeBecoMoCTb.

2.16 Hedopmarus u cuitbl ynpyrocti. 3akoH I'yka. Jlabopartophas
pabotal «/3mMepeHue KEeCTKOCTU MPYKUHBL.»

2.17 Cuutbl TpeHust. Cuiibl TPEHUS MEXKAY CONPUKACAIOILIMHUCS
IIOBEPXHOCTSIMH.

2.18 [ToBTOpHUTENHHO — 0000IIAIOIIHIA YPOK 110 TeMe «CHIIbI B IPUPOICY.

2.19 NmMnynbsc MmaTeprallbHOW TOUYKHU. 3aKOH COXPAHEHHS UMITYJIbCA.
PeaktnBHOE NBH)KEHUE.

2.20 Pemenwne 3amaq Ha 3aKOH COXpaHEHUS UMITYJIbCA.

2.21 Pabota cunel. MomHoOCTb.

2.22 Oneprus. Kunernueckas v moTeHIMaNbHasg SHEPTrUsl. 3aKOH COXpaHEHUs
SHEPTUU B MEXaHHKE.

2.23 JlaboparopHast paboTta2 «/3yueHne 3aKk0Ha COXpaHEHUs] MEXaHUYECKON
SHEPTUU.»
Pemenne 3agag sa 3CHU, 3CH.

2.24 Konrtponbhas padora Nel «MexaHukay

MonekynsipHast pu3MKa, 3.1 OCHOBHBIE MTOJIOKEHUST MOJIEKYJISIPHO — KHHETHUECKON Teopur. Pazmepsl
20 4. MOJIEKYJL.
3.2 Macca monekyi. KonndectBo BemecTsa




3.3

WneanpHe1ii Ta3 B MOJNEKYISIPHO — KHHeTHYeCcKoW Teopun. CpenHee
3Ha4YeHHE KBaIpaTa CKOPOCTH MOJIEKYIL.

3.4 OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO — KUHETHYECKOH TEOPHH Ia3a.

35 Temmneparypa u TernoBoe paBHOBecHe. AOCOTIOTHAs TeMIepaTypa.
Temmnepatypa — Mepa cpeiHeil KHHETHYECKOH SHEPTHU.

3.6 YpaBHEHHE COCTOSHHA UACATBHOTO Ta3a.

3.7 Pemenwne 3anad Ha ypaBHeHne MeHeneeBa — Knaneipona.

3.8 I"a30BBIC 3aKOHBI.

3.9 Pemrenue 3agay Ha Ta30BbIE 3aKOHBI.

3.10 [ToBTOpHUTENHHO — 0000MIAIOIINIY YPOK 11O TeMe «OCHOBBI MOJICKYJIIPHOM
bu3uKm».

3.11 Haceimensstit map. 3aBUCUMOCTH JTaBJICHUS, HACHIIIIEHHOTO ITapa OT
temmnepatypbl. Kunenue.

3.12 Kpucramnmueckue tena. AMopgHbIe Tena.

3.13 BuyTtpennsis sneprus. Pabora B TepMoinHaAMHUKE.

3.14 [lepBrIit 3aK0OH TEPMOIUHAMUKH.

3.15 [IpuMeHeHne epBoro 3aKk0Ha TEPMOJUHAMUKH K U30ITPOLIECCAM.

3.16 Pemenwne rpadmieckux, KaueCTBEHHBIX U PACYETHBIX 3aj1ad.

3.17 Bropoii 3aK0H TepMOAMHAMUKHY.

3.18 Tennoseie apurarenu. KI1J] TemoBoro asurarenns. 3HaUuSHHUE TEILIOBBIX
JIBUTaTEJIel U 0XpaHa OKPYKAIOIIEeH CPeJIbl.

3.19 Pemenue 3aga4 Ha 1 3aKOH TEPMOJIMHAMUKH.




DIIeKTpOAMHAMH
Ka,

21 u.

3.20 KoutponbHas pabora Ne2 o reme «OCHOBBI TEPMOIUHAMHUKI). KouTpoinbu
as pabora

4.1
DNEeKTPUYECKUM 3apsil U AJIEMEHTApHbIE YACTUIIbL. 3aKOH
COXpaHEHUs AJIEKTPUUECKOro 3apsiaa. 3akoH Kynona.

4.2 DnexTpuueckoe nose. HanpsokeHHOCTD 3JEKTPUYECKOTO MOJIS.

4.3 CuioBbIe IMHAY AJIEKTpHYECcKOro noss. [IpuHnnn cyneprno3unny.

44 [IpoBOHUKY B 3JIEKTPUUYECKOM MoJie. [{usneKkTpuku B
3JIEKTpUYeCKOM 1ose. [lonsipusanus quaneKTpuKkos.

4.5 [ToTeHMaNbHOCTD ANEKTpHIecKoro mos. [loTenman u pasHocTh
MOTEHIHAIIOB.

4.6 CBs13b MEX1y HAIPSHKEHHOCTBIO TOJISL U HAIIPSIAKEHUEM.

4.7 OnekTpoéMKocTh. KoHeHCaTOphl. DHEPIHs 3JIEKTPUUYECKOTO MO
KOHJIEHCATOopA.

4.8 JlaGopaTopHas pabota 3« 3mepeHue 351eKTpoEMKOCTH

KOHJEHCATOopa.»

4.9 Cuna toka. 3akoH OMa a5 yuactka. COlpOTHBIICHUE.

4.10 Onextpuyeckue nemnu. [locnegoBarenbHoe U MapauieIbHOE COEAMHEHUE
IIPOBOJHUKOB.

4.11 Pemrenue 3amau Ha 3akoH OMa ¥ Ha CO€IMHEHUE TPOBOIHUKOB.

4.12 PaGoTa 1 MOIIIHOCTH TOKA.

4.13 OnexTpoABIKymas cuia. 3akoH OMa AJis IOJTHOH IeTIH.

4.14

JlabopaTtopHas pabota4 «3MepeHne AIeKTPOIBIKYIIEH CHITHI
MCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHUS.»




4.15 [ToBTOpUTENBEHO — 0600MIAIOIINI YPOK O TEME «3aKOHBI
IIOCTOSIHHOT'O TOKa».
4.17 DIEeKTPUICCKU TOK B METaJIaX. 3aBUCHUMOCTE COTIPOTHBIICHHS OT
TemrepaTypsl. CBEpXIIPOBOINMOCTb.
4.18 [MonynpoBonuuku. CoOOCTBEHHAs M IPUMECHAs! TPOBOJAUMOCTE. P — N
nepexol. [1oynpoBOJHUKOBBIN JUOI.
4.20 DJEKTPUYECKHUl TOK B )KUAKOCTIX U BaKyyMe. DJICKTPHYSCKUN TOK B
ra3ax. [lna3zma.
4.21 Pemenue 3anay u 0600111€HNE MaTepUaa 1o TeMe « ANeKTPUIECKUi
TOK B Pa3JIMYHBIX CPEAAX).
[ToBTOpeHue, 5.1 [ToBTOpenue no reMe «INEKTPOIUHAMHUKA»
14
Hroro 68 4.
KanennapHo — reMaTtuyeckoe mjianuposanue no ¢pusuxe 11 kiaace
Tema, (pazmen), No ypoxka Tema ypoxka ®dopma Hata Koppextu
KOJIMYECTBO YacoB KOHTPOJISI | TMPOBEICHUS poBKa
OnexTpoArHaMUKa, 12 11 Wnctpykrax mo Th. CranmonapHoe MarHUTHOE T10JIe
4.
1.2 Cuna Amniepa
1.3 JlaGoparopnas padota Nel «HaGntoneHne aeicTBUS MarHUTHOTO TI0JIS HA
TOK.
14 Cuuta Jlopenta




1.5

Perenne kauecTBEHHBIX 3a7a4 10 TeMe «MarHuTHOE I10JIe»

1.6 MarauTHsle CBOWCTBA BEILIECTBA

1.7 SIBNICHUE ANEKTPOMATHUTHOW MHAYKIIMU

1.8 Hanpasnenue nnaykunonHoro toka. [Ipasumno Jlenna

1.9 Pemenue 3anay Ha npuMeHeHue npasuia Jlenna

1.10 JlaGoparopnas pabota Ne2 «l3ydenue sBiacHUS MEKTPOMATHUTHON
MHIYKIUH». 3aKOH 3IeKTPOMarHUTHON MHIYKIIUH

1.11 O6o0maronuii ypok «JIeKTpOMarHUTHAST MHYKIIUS

1.12 KonTponbHas padora Nel«DmekTpoMarHuTHAS HWHITyKITHS. KonTponsx

ast pabora
Konebanus u Bonssl, 12 | 2.1 CB00OOIHBIE ¥ BRIHY)KICHHBIE MEXaHUYECKUE KOJIeOaHusI.
q.

2.2 JlaGopatopnas pabora Ne3 «OnpenesieHue yCKOpeHust CBOOOTHOTO TaICHUS
C TTOMOIIIBIO MASITHUKA»

2.3 [peBpaienne 3HEprIy PU TAPMOHUIECKUX KOITeOaHUIX

2.4 AHanorus Mexay MEXaHWIeCKHUMHU M DJIEKTPOMArHUTHBIMH KOJICOAaHUSAMH

2.5 Penrenue 3a1au Ha XapaKTEPUCTHKH AJIEKTPOMATHUTHBIX CBOOOTHBIX
KoJebaHuit

2.6 [lepemMeHHBII AMEKTPUUECKUN TOK

2.7 TpancopmaTopsl

2.8 [IpousBoacTBO, epeaaya U UCIOIb30BaHUE AIEKTPUIECKOI SHEPTUN

2.9 Bouna. CBoiicTBa BOJH U OCHOBHBIE XapaKTEPUCTHKH.




2.10

OmerTe! ['epria.

2.11 Nzo6perenue panuo A. C. [TonoeeiM. [IpuHIHITEI painoCBsI3U
2.12 Kontponbnas padora No2«Konebanus 1 BOTHBI» KonTponsn
ast pabora
Onruka, 3.1 Benenue B onTHKy
13 4. 3.2 OCHOBHBIE 3aKOHBI T€OMETPHYECKON ONTHKH.
3.3 JlabopatopHas padoTa Ned « M3mepeHue mokasaTelis mpeaoMIICHHsI
CTEKJIa»
34 Jlunzel. JlaboparopHas pabora Ne5 «Onpe/ieieHrne ONTHYSCKON CHITbI U
(hoKyCcHOro paccTosHUSI cOOMparoIIel JINH3bD)
3.5 BonHoBeie cBoiicTBa cBeta. Jlucnepcus cBera
3.6 JlaGopatophas pabota Ne6 «V3mepeHue JJIMHBI CBETOBOM BOJHBD)
3.7 [Monspusanus ceera. Jlaboparopras padora Ne 7 «Ha0ronenue
uHTepEpeHINH, TUPPAKINH U TTOISPU3ALUHN CBETAY.
3.8
3JIeMEeHTHI CIIeIMaNbHON TEOPUU OTHOCHTENbHOCTH. [locTymaTe
OHHIITEHHA
3.9 DJIeMEHTHI PN TUBUCTCKON TMHAMUKA
3.10 [IIxana 31eKTpPOMarHUTHBIX U3ITy4EHHH
3.11 Criextpsl uznydenns. CrieKTpaJbHbIA aHATU3.




3.12

JlabopartopHnas pabota Ne8. «HabmrofeHNE CIUTONIHOTO ¥ JIMHEHYATOTO
CIIEKTPOB)

3.13 Kontposnbhas paboraNe3 «Ontukay Koutponsu
as pabora

KsanroBas ¢usuka, 15 | 4.1 3axonbl GoToadhdekra
q.

4.2 ®oronsl. ['umoresa ne bpoiins

4.3 KBanrtoBsie cBoiicTBa cBeTa

44 Crpoenue aroma. OnbiTel Pezepdopaa

4.5 KBanToBsie noctynatel bopa. 131yyeHue 1 NorionieHue CBeTa aToMOM

4.6 Jlazepsl

4.7 3auer o TemaM «CBETOBbIC KBaHTBI», K ATOMHAsI (PU3UKAY, KOPPEKIIHS

4.8 Jlaboparopnast padota Ne9 «3ydeHne TpekoB 3apsKEHHBIX YaCTUID)

4.9 PagnoaxkTrBHOCTE. 3aKOH palnOaKTUBHOIO pacnaaa

4.10 OHeprus CBA3M aTOMHBIX sep

4.11 Lennas sinepHast peakiusi. ATOMHas SJIEKTPOCTaHITHS

4.12 [Ipumenenne ¢usuku sapa Ha npakTuke. buonormueckoe pencTBHE

PaZMOaKTUBHBIX W3TY4YCHUH
4.13 OneMeHTapHbIE YaCTHIIbI
4.14 Pemenwue 3anau «KBanToBas huzukar




4.15 KontponbHas padoraNed «KBanroBas (usnkar KoHTponsa
as pabora
Crpoenue u 3Bomronust | 5.1 HebGecnas cdhepa. 3Be3gaoe HEOO
Bcenennoi, 9 u.
5.2 3akons! Keriepa
5.3 Crpoenue CoTHEUHOM CUCTEMBI
54 Cucrema 3emis — Jlyna
55 ConHIle, €ro UCTOYHUKH SHEPTUU U BHYTPEHHEE CTPOCHHE
5.6 ®duznueckas mpupoia 3Be3]
5.7 Hamra IMamaktuka
5.8 [IponcxoxneHue u HBOIIOUS TATaKTHK.
5.9 [IpocTpancTBeHHBIC MaciiTaObl BeeneHHOM.
®du3nKa U METOIBI 6.1 Enunas ¢usuueckas kapTuHa MHpa.
HAy4HOTO MO3HAHUSA , |
4,
IToBTOpEHue, 6 u. 7.1 Pewienue 3anay «QMEKTpOAMHAMUKAY.
7.2 Pemenwne 3anaq «DMeKTpOIMTHAMHKAY.
7.3 Pemenue 3amau «Konebanus 1 BOTHBD).
7.4 Pemenue 3amau «Konebanus 1 BOTHBD).
7.5 Pewenue 3anau «OnTuka.
7.6 Pewenue 3anau «OnTuka.

Htoro

68 4.







IMpuioxenne 2

3. Tpeﬁonaﬂnﬂ K YPOBHIO NOATOTOBKH YYalIUXCH MO UTOraM M3Yy4Y€HUH MpeaMeTa

B pesynbraTe uzyueHus Gpuzuku Ha 6a30BOM YPOBHE YUCHHK JOJKEH:
3HATH/IOHUMATH:

®  CMBICJI NOHATUH/ (pU3HUECKOE ABJICHUE, TUIIOTE3a, 3aKOH, TEOPUs, BELIECTBO,
B3aMMOJCHCTBHE, EKTPOMATHUTHOE I10JIE;

e  cMbICH (PM3UYECKHUX BEIIMYMH; CKOPOCTh, YCKOPEHHE, Macca, CUIIa, UMITYJIbC, paboTa,
MeXaHUYEeCKasl YHEPIrHsi, BHYTPEHHSISI SHEPrus, aDCOIIOTHAsI TEMIIEpaTypa, CpeIHss
KMHETUYECKas SHEPTUsl YaCTHLL BEIIECTBA, KOJUYECTBO TEILIOTHI, JIEMEHTAPHBIN
ANEKTPUYECKUI 3apsT;

®  CMbICH (PU3HYECKHUX 3aKOHOB KJIACCUUYECKOM MEXaHUKH, BCEMUPHOT'O TATOTCHMUS,
COXpaHEHHUsI SHEPTUU, UMITYJIbCA U DJIEKTPUUECKOI0 3apsiaa, TEPMOAMHAMUKY;

®  BKJIQJ POCCUMCKHX U 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HauOoblIee BIUSIHUE Ha
pa3BUTHE (DUBUKHU;

yMeThb:

®  ONHCHIBATH M OOBSACHATH (PU3UUYECKHE SBJICHUS U CBOMCTBA TeJl: IBIYKEHHE HEOCCHBIX
TE€J U UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM; CBOMCTBA I'a30B, AKHUAKOCTEN U TBEPBIX TEII;

e  OTIMYATh TMIIOTE3bl OT HAYYHBIX TEOPHUIL; I€TaTh BHIBOJIBI HA OCHOBE
9KCHEPUMEHTAIbHBIX JAHHBIX; IPUBOJUTH IPUMEPBHI, TOKA3bIBAOLIHE, YTO: HAOIIOICHUS U
9KCIIEPUMEHT SIBJISIFOTCS OCHOBOM ISl BBIABUKEHUSI TUIIOTE3 U TEOPUH, I03BOJISIIOT IPOBEPUTH
UCTUHHOCTh TEOPETUUECKUX BBIBOJIOB; YTO (PM3UUECKas TEOPUS 1aeT BOZMOXKHOCTb OOBSICHSTh
W3BECTHBIE SIBIICHUS IPUPOJIBI U HAYYHBIE (DaKTHI, PEICKA3BIBATH €IIC HEM3BECTHHIC SBIICHHUS,

®  [IPUBOAUTH MPUMEPHI IPAKTUYECKOIO MCII0JIB30BaHUs (PU3NYECKUX 3HAHUN: 3aKOHOB
MEXAHUKH, TEPMOJUHAMUKH U JIEKTPOJUHAMUKYU B SJHEPTE€TUKE;

e  BOCIPHUHHMMATh U HA OCHOBE MOJYYCHHBIX 3HAHUI CaMOCTOSATENbHO OLIEHUBATh
uH(popMalLuo, cosepxamiyrocs B coodmenusx CMU, MHTepHeTe, HaydHO-TOMYJISPHBIX
CTaThsIX;

HCI0JIb30BATh NPHMOOpeTeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOi 1eiITeJIbHOCTH 1
NOBCEHEBHOM KU3HHU JJIS:

e oOecrnieyeHMs O€30MACHOCTH KU3HEIEATEIBHOCTH B IPOLIECCE UCTIONb30BAHUS
TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX JIEKTPONPUOOPOB, CPEACTB PAUO- U
TEJIEKOMMYHUKALlMOHHOM CBSI3H;

®  OLEHKHU BIMSHHS Ha OPraHU3M YeJIOBEeKa U JIpyrue OpraHu3Mbl 3arps3HEHUs
OKpYXKaroIlel Cpeibl;

®  PaIMOHAIBHOTO NMPUPOAOIOJIB30BAHUS U OXPAHBI OKPYKAIOLIEN CPEBI.

4. XapaKTepI/lCTI/lKa KOHTPOJBbHO — U3BMEPUTEC/IbHBIX MATE€PHAJIOB

Kpurepumn ouennBanus
Otmetka «5» («OTJIIMYHOY») CTAaBUTCS B CIyvae:
3HAHWS, NOHMMAaHHUA, TJIyOWHBI YCBOGHMSI YydallUMCsi Bcero oObéMa MPOrpaMMHOTO

— Marepuaia;

—  YMEHUS BBIIEATH IVIaBHbIE MOJOKEHUS B U3y4YEHHOM MaTepuase, Ha OCHOBaHUU (aKTOB U
npuMepoB  0000mIaTh, JleNaTh  BBIBOJBI, YCTAHABIMBATH  MEXIpPEAMETHbIE U
BHYTPHUIIPEIMETHBIE CBSI3W, TBOPYECKH NMPHUMEHSATH IOJYYEHHBIE 3HAHHUS B HE3HAKOMOM
CUTYalLUu;

— OTCYTCTBHUS OWIMOOK M HEAOYETOB IPH BOCHPOM3BEIEHUWU H3YYEHHOI'O MaTepuana,
YCTPaHEHUS OTJEIbHBIX HETOYHOCTEN IIPU YCTHBIX OTBETAX C IIOMOIIBIO JTONOJHUTEIBHBIX



BOIIPOCOB YUHTEJNs, COONIOACHHUS KYJIbTyphl NHUCHBMEHHOW M YCTHOM peuu, IpaBHI
odopMIIeHUS MTUCHbMEHHBIX PadoT.

OtmeTka «4» («XOpOoII0») CTAaBUTCS B CIyYae:

- 3HaHUS BCET0 N3Y4YEHHOI'0 IPOrPaMMHOI'0 MaTepualla; yMEHHUS BbIJIEISTH IJIABHBIE II0JI0KEHUS

B M3y4YE€HHOM MaTepuaie, Ha OCHOBaHMHM ()aKTOB U MPUMEPOB 0000IIaTh, AeTaTh BHIBOJIBI,

yCTaHaBJIMBATh BHYTPUIIPEIMETHbBIC CBA3HU, IPUMEHSTh MOJIYUCHHbIC 3HAHUSI HA TTPAKTHUKE;

—  HaJIWYMS HE3HAUUTENbHBIX (HErpyObIx) OmMOOK M HEJOUYETOB IMPHU BOCIPOU3BEACHUU
U3Yy4EeHHOT0 MaTepuaia, COOII0IeHUS] OCHOBHBIX MTPABUJ KYJIbTYpPhl MTUCbMEHHON U YCTHOM
peuu, npaBuil opopmIIeHUSI TUCBMEHHBIX PaboT.

Otmetka «3» («yZ0BIETBOPUTEIHHOY») CTABUTCS B ClIydae:

— 3HAaHUSA M YCBOCHHUS Marepuaja Ha ypPOBHE MHUHUMAIBHBIX TPEeOOBAaHUI MPOrpamMMbl,
3aTpyJHEHHS [IPH CAMOCTOSITEIILHOM BOCIIPOU3BEICHUHU, HEOOXOIMMOCTH HE3HAUUTEIIbHOU
IIOMOLIH NPENOaBaTENs;

— yMeHusi paboTaTh Ha YpPOBHE BOCIPOM3BEICHHS, 3aTpyJHEHHUS TIpU OTBETaX Ha
BUJIOU3MEHEHHBIE BOIIPOCHI;

— Hamuyus TpyOoil oOmuOKH, HECKOJbKUX HErpyObIX OIIMOOK NpHU BOCHPOU3BEICHUU
M3YYEHHOTO MaTepuasa, He3HAYUTEIbHOTr0 HECOOIOICHNS OCHOBHBIX MPAaBUI KYJIbTYPHI
NUCHbMEHHOW M YCTHOM peuu, npaBwil 0hOpMIICHHUS TUCbMEHHBIX PadoT.

OtmeTka «2» («HEyIOBIETBOPUTEIILHOY) CTABUTCS B CIyYae:

— 3HAHUS U YCBOGHUS MaTepHalia Ha ypOBHE HM)KE MUHMMAJbHBIX TPEOOBaHHUM MpPOTpaMMBbl,
OTJICIBHBIX MMPEICTABICHUI 00 H3y4YeHHOM MaTepHale;

OTCYTCTBHS YMEHUI paboTaTh Ha YPOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHHSI IPU OTBETaX Ha
CTaHIapTHBIC BOIIPOCHI;

HAJIMYUSl HECKOJIBKUX TpYyObIX OHIMOOK, OONBIIOro 4YHclia HErpyObIX OIIMOOK MpH
BOCTIPOM3BEJICHUN HM3YyYCHHOIO0 MaTepuaia, 3HAYUTEILHOTO HECOOIIOJICHUS OCHOBHBIX
MPaBUII KYJIbTYPhl MUCBbMEHHON M YCTHOU peuu, mpaBui o(hOpMIIeHHUS MICbMEHHBIX padoT.

OtmeTka «1» («mmoxo») CTaBUTCS B clydae:
— TIOJIHOTO HE3HAHUS U3YYEHHOTO MaTepHaa;
—  OTCYTCTBHUS 3JIEMEHTAPHBIX Y4EOHBIX YMEHUI U HABBIKOB.

Kpurtepun BbICTaB/IeHHSI OTMETOK 32 YCTHBIC Pa0OThI

OtmeTtka «5» («OTIUYHOY») CTAaBUTCS B ClIydae, €CJIU yJaIIuics:

— TIOCJIEIOBATEIbHO, YETKO, CBA3HO, OOOCHOBAHHO W 0€30MMO0YHO H3JIaraeT y4eOHBIH
MaTepuai; JaeT OTBET B JIOTUYECKOW MOCIEA0BATEIHHOCTH C UCIOIF30BAHUEM MPUHSATOM
TEPMHUHOJIOTUH;

_ TOKa3plBaeT TOHMMAaHWE CYIIHOCTH pPAacCMAaTPUBAEMBIX TMOHSATHH, SBICHUH U
3aKOHOMEPHOCTEM, TEOPUM, B3aUMOCBS3€H; YMEET BBIICIATH TNIABHOE, CAMOCTOSITEIBHO
MOJITBEPKJIaTh OTBET KOHKPETHBIMU MIpUMeEpamH, (hakTamu;

— CaMOCTOSTENIbHO aHAIM3UPYeT M O00O00IIaeT TEOPEeTUYECKUH MaTepHuasi, pe3yJbTaThl
MPOBEJICHHBIX HAOMIOJCHUI U OMBITOB; CBOOOJAHO yCTaHABIUBAET MEXKIPEIMETHBIC (Ha
OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE CBA3H;

— YBEpEeHHO M 0e301MO0YHO MPUMEHSET MOTYYCHHbIE 3HAHUS B PEIICHUU HOBBIX, paHee He
BCTPEUABIIUXCS 3a/1a4;

_ wu3jaraeT y4eOHBI MaTepuan JUTEPaTypHBIM S3BIKOM; TMPABUIBHO U OOCTOSTEIHHO
OTBEUaeT HA JIOTOJTHUTEIbHBIC BOTIPOCH YUUTEIIS;

— palMOHAILHO HCIIOJBb3YeT HArJsAHbIE MOCOOWs, CIpPaBOYHBIE MaTepHabl, Y4eOHUK,
JIOTIOTHATEIBHYIO JIUTEPATypy, NEPBOUCTOYHUKN; IPUMEHSET YIOPSIOUYCHHYIO CHCTEMY
YCIIOBHBIX 0003HAUYECHU TIPU BEJICHUH 3aIICEH, COMPOBOKIAIOIINX OTBET;



UMeeT HeoOXOAUMbIE HaBBIKH pabOTHl ¢ MpUOOpaMu, YepTexKaMH, CXeMaMH U TpapuKamH,
CONYTCTBYIOIIMMH OTBETY;
JIOITYCKAET B OTBETE HEJ0YEThI, KOTOPHIE JIETKO UCIPABISIET IO TPEOOBAHUIO YUUTEIIS.

OtMeTtka «4» («XOpOII0») CTAaBUTCS B Clydae, €ClU y4alluucs:

MIOKa3bIBAET 3HAHME BCETO U3YYCHHOI'0 YUeOHOT0 MaTepHaa,;

JaeT B OCHOBHOM IIPAaBHJIBHBIA OTBET; Y4eOHBIH MaTepuas H3jaraeT B 00OCHOBAHHOM
JIOTUYECKOW MOCJICA0BATEIbHOCTH C TPUBEICHUEM KOHKPETHBIX MPHUMEPOB, MPHU ITOM
JIOIYCKaeT OJHY HErpyOyro OmmMOKy WiM He 0ojee IBYX HEIO0YETOB B UCIOJIb30BAHUU
TEPMHHOJIOTHH Y4eOHOTO TpeaMEeTa, KOTOPhIE MOXKET HCIPABUTh CAMOCTOSTEIBHO TMPH
IMOMOIIHN YUUTCIIA,

aHAJIM3UPYeT W 0000I[aeT TEOPETUYECKUI MaTepuan, pe3yJibTaThl MPOBEACHHBIX
HAOJII0JIEHUI U OIIBITOB C IIOMOILBIO YUUTEIS;

COOJIIOTaeT OCHOBHBIC TpaBW/IA KYJIbTYPbl YCTHOH pEUH; MPUMEHSET YIOPAIOUYCHHYIO
CUCTEMY yCIIOBHBIX 0003HAUCHUH MPU BEACHUH 3aIHCEH, COMPOBOXTAIOIINX OTBET.

OtmeTka «3» («yI0BIETBOPUTEIBHO») CTABUTCS B CIIy4yae, €CIN yJalluncs:

JIEMOHCTPHUPYET YCBOCHUE OCHOBHOTO COJIEp KaHUsl y4eOHOr0 MaTepuaia, UMeeT pooesbl,
HE MPENATCTBYIOLINE JallbHEeHIIeMy YCBOCHHIO yueOHOro MaTepuaa;

MaTepuai u3jlaraeT HeCUCTEMaTU3UPOBAHHO, (PparMEeHTapHO, HE BCET/ia I10CIIE0BATEIbHO;
IOpUMEHSeT IOJy4YEeHHbIe 3HaHMA IPU OTBETE€ Ha BOINPOC, AHAIN3E MPEJIOKEHHBIX
CUTYyaIi 1o oopasiy;

JIOITyCKaeT OUIMOKH B UCIIOJIb30BAHUHM TEPMUHOJIOIMH Y4E€OHOTO MPEeIMETa;

MOKa3bIBaET HEJOCTATOYHYIO C(POPMHUPOBAHHOCTD OT/IEIBHBIX 3HAHUH M YMEHUI; BHIBOJIBI
1 00001IeHHS apryMEHTHpYeT c1abo0, TOMyCKaeT B HUX OIIMOKH;

3aTpyAHSETCS TPU aHajuu3e ¢ O0O0OIIeHHH Y4eOHOro MaTepualia, pe3yiIbTaToB
IPOBE/ICHHBIX HAOJIOJCHUI 1 OMBITOB;

JIaeT HETIOJIHBIE OTBETHI HA BOIPOCHl YUHUTENS WJIA BOCIHPOH3BOIUT COJICp)KAHHE paHee
IPOYUTAHHOTO Y4€OHOI0 TeKCTa, cabo CBA3aHHOTO € 33JaHHBIM BOIIPOCOM;

UCTIONB3YEeT HEYHOPSI0YEHHYI0 CHCTEMY YCIOBHBIX 0003HAUYEHHWI MpPU BEACHUU 3aIUCEH,
COIIPOBOKIAIOIIUX OTBET;

UCTIBITHIBACT 3aTPYJHEHHS B NMPUMEHEHUM 3HAHWW, HEOOXOIMUMBIX JUISI peIIeHUs 3aaad
Pas3JINYHBIX TUIOB, MPU OOBICHEHUH KOHKPETHBIX SBJICHUN HA OCHOBE TEOPUI U 3aKOHOB,
WIN B TIOJATBEP)KICHHH KOHKPETHBIX TPHUMEPOB MPAKTUIECKOTO MPUMEHEHHS TEOpHii;
OOHApy)XMBaeT  HEIOCTaTOYHOE  [OHMMAaHUE  OTHACJIBHBIX  TOJIOKEHWH  Tpu
BOCIPOM3BEICHUH TEKCTa yueOHHUKa (3anuceil, IepBOMCTOYHUKOB) WJIM OTBEYAET HEMOIHO
Ha BOIIPOCHI YUUTEJIS, I0MYCKask OJJHY-/IBE IpyOble OLINOKH.

OtmMmeTKa «2» (((Hey,HOBJIeTBopI/ITeJ'IBHO») CTaBUTCs B CJIydac, CCJIN yanlHﬁCﬂi

HE YCBOWJI U HE PacKpblJl OCHOBHOE COJIep)KaHNEe MaTepuaa;

HE JIeJIaeT BBIBOJIOB M 000OIICHUIT;

HE 3HAeT U HE MOHUMAET 3HAYUTEIbHYIO0 MJIM OCHOBHYIO YacTh IPOrPaMMHOT0 MaTepuaa
B TIpejieiax MOCTaBIEHHBIX BOIPOCOB,;

UMeeT c1abo cOPMUPOBAHHBIE U HEMIOJIHBIE 3HAHUSI M HE YMEET MPUMEHSTh UX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB M 3aJ]1a4 o 00pasiLy;

IIpH OTBETE (Ha OJIMH BOIIPOC) IOMYyCKAeT Oosiee ABYX rpyObIX OMIMOOK, KOTOPHIE HE MOXKET
UCTIPABUTH JJAKE MPU TOMOIIM YUUTEIS.

OtmeTka «1» («I1710X0») CTaBUTCA B CITydae, eCIIH yJalluiics:

HE MOXCT OTBCTUTH HU HAa OJJUH M3 IMOCTABJICHHBIX BOIIPOCOB;
MMOJIHOCTBIO HE YCBOUJI MaTCpHUal.

KpnTeplm BBICTABJICHHA OTMETOK 3a CAMOCTOATEC/IbHbIC INCbMEHHbBIC



KOHTPOJIbHbIE Pa0d0ThI

OtmeTka «5» («OTIMYHO») CTaBUTCSA B Cllydae, €CJIM yYallluWCs BBIOIHUI pabory 0Oe3
OLIMOOK U HEJIOUETOB UITH JIOMYCTHII B paboTe He OoJiee OHOTrO Hel0uéTa.

OtmeTka «4» («XOpOIIO») CTAaBUTCS B CIIy4ae, €CIIM YYalIUCS BBIMOJIHHI pPadOTy
MOJIHOCTBIO, HO JIONYCTUJI B padoTe:

— He 0oJiee 0JJHOM HErpyOOi OMMOKK M OJHOTO HEOUETa;

— 1mbo He 6oree IBYX HEJJOUETOB.

OtMmerka «3» («yIOBJIETBOPUTEIHHO») CTAaBUTCA B CiIy4yae, €CJIM Y4YallUWiCs MPABUIBHO
BBITIOJTHIJI HE MEHEe TTOJIOBUHBI PAaOOTHI HIIH JOITYCTHI B paboTe:

— He Oosee BYyX TpyOBIX OMIKOOK;

— b0 He GoJiee OAHOM IPy0Oid, OHON HETPYOO# OMMOKHK M OJTHOTO HEJ0UEeTa;

_1mbo He Oosee Tpex HerpyObIX OMIMOOK;

1160 He Oosiee 0/1HOI HErpyOO OMIMOKU U TPEX HEeI0UETOB;

0o He Oosee MATH HEAOYETOB.

OtmeTka «2» («HEYTOBJIETBOPUTEIHHO») CTABUTCSA B Cllyyae, €CIM YYalUHCS MPaBHIBHO
BBITIOJTHIJI MEHEE TMOJOBHHBI PabOThl WM JOMYCTHJ B paboTe YHCIO OIIMOOK U HEIOYETOB
MPEBOCXOJIANIIEE HOPMY, TPU KOTOPOH MOXKET OBITh BBICTABIICHA OTMETKa <«3»
(«yIIOBIETBOPUTEIHLHOY).

OtMmeTka «1» («IJI0X0») CTABUTCA B Ciydae, €CIIH YYallUuics HE MPUCTYIAI K BBIMOIHCHUIO
paboThI WK MPaBUIIBHO BRIMOTHII He Ooitee 10 % o0bema paboThlI.

Ipumeuanue:

1. IIpu npoBeeHNH CaMOCTOSITENbHBIX MUCbMEHHBIX U KOHTPOJIBHBIX Pa0boOT B (hOpMe TECTOB
KpUTEPUHU BBICTABIIEHUSI OTMETOK YCTAHABIMBAIOTCS OTJIEIbHO.

2. YuuTenp BIpaBe MOCTaBUTh ydalleMyCs OTMETKY Ha OAMH Oajl BbIIE TOH, KOTopas
MpelyCMOTPEHA HOPMaMH, 32 OPUTMHAJILHOE BBIMIOJIHEHHE PaOOTHI.

3. OTMeTKH C aHAJIM30M JI0BOJATCS 10 CBEACHUS YUAILUXCs, KaK IPAaBUIIO, HE MTO3/IHEE HEIEH
ocJie MPOBEACHUSI MUCbMEHHOM pabOTHI.

Kpurtepun BbicTaB/IeHUSI 0TMETOK 32 NPAKTHYECKUE U J1a0opaTopHbIe padoThl,
NMPOBeJeHNE IKCIIEPUMEHTOB (ONBITOB) MO MPeAMeTaM

Otmetka «5» («OTIIMYHO») CTaBUTCS B CiIydae, €CIM yJyalluics:

— TPaBUIIBHO OMPEIENN LIEeTb padoThI;

— CaMOCTOATENbHO BBIOpPaT W MOATOTOBMI Uil paboThl HEoOXOoAMMOe OOOpYIOBaHUE,

— BBIIOJIHWJI  pabOTy B  TMOJHOM  00BbeMe ¢  COOJIOJIGHHEM  pallMOHAIbHOU
MOCJIEI0BATEIbHOCTH MTPOBE/ICHUS OIBITOB M U3MEPEHHH U ¢ 6€3YCIIOBHBIM COOJIIOICHUEM
MIpaBUJI TEXHUKHU O€30TaCHOCTH;

— HayyHO, TPaMOTHO M JIOTMYHO OIHUCall XOJ AKCHepUMeHTa (ombiTa) U chopMyTupoBal
BBIBOJIBI U3 PE3YyJIbTATOB IKCIIEPUMEHTA (OTIBITA);

— B MPEJCTAaBICHHOM OTUY€Te MPAaBUIBHO M AKKYpaTHO BBIIOJHWII BCE 3alMCH, TaOJIMIIbI,
PUCYHKH, YEPTEXKHU, TpaUKH, BHIYUCICHUS U BHIBOJIBI;

— TPaBWJIBHO BBIMOJIHWII aHAJIN3 TOrperHocTel (i yyamuxes 9 — 11 kimaccoB);

_ TPOSIBUJI OpraHU3alMOHHO-TPYJIOBBIE YMEHHUs (TMOAEpPKUBAJI YUCTOTY paboyero Mecra u
MOPSIIOK Ha CTOJIE, 3KOHOMHO HCII0JIb30BaJl paCXOAHbIE MaTepUAIb).

OtMetka «4» («XOpOIIO») CTaBUTCS B Clly4ae, €ciu
— yYanuiics: npaBUiIbHO ONpEeAenni Ledb padoThl;



CaMOCTOSITENIFHO BBIOpAJI M TMOATOTOBMI JJsl  pabOTHI

HE00X0aMMOe 000pYIOBaHHUE;

BBIMOJIHWI paboTy B MOJHOM 0OBeMe C O€3yCIOBHBIM COOJIOJCHHEM IPAaBHI TEXHUKHU
0€e30I1aCHOCTH;






