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IHosicHuTeIbHAA 3aMUCKA K padoueii mporpamMme nmo ¢pusuke 10 -11kaacca

[Iporpamma mipegHazHadeHa Jj1s padboTel B 10-11 kiracce, coctaBiieHa
Ha OCHOBE CIIEIYIOIIUX HOPMATUBHBIX JTOKYMEHTOB:

- ®enepanpHoro 3akoHa OT 29 nexadps 2012 rox Ne 273 - @3 «O6 obpazoBanum
B Poccuiickoii ®enepanun» (cT.2, 11.9);

- @enepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHIApPTa CPEIHETO
oOmiero oOpa3zoBanus, yTB. npukazoM MunoOpHayku Poccun ot 17.05.2012 Ne

413, penakuus ¢ usMeHeHusiMu Ne 732 ot 12.08.2022, ¢ u3MEHEHUsAMU OT
27.12.2023 (Ilpuka3 Munmnpocsemenus: Nel(028);

- @enepanbHON 00pa3oBaTEIBLHON MpPOrpaMMbl CpPeAHEro o0Iiero oOpa3oBaHUs
(mpuka3 MunucrepctBa npocerieHus Poccuiickont ®eneparuu ot 18.05.2023

Ne371, 3apeructpupoBan 12.07.2023 Ne74228) ¢ usmenenusamu ot 01.02.2024

(mpuka3z MunnprocBenieHusiNe62), ¢ usmenHenusimu oT 19.03.2024 (mpuka3

Mumnnpocsemienus Nel71);

- @eepanbHOTO MEpeYHsl YYEOHMKOB, PEKOMEHIOBAHHBIX K HCIOJIb30BAaHUIO B
00pa30BaTENbHBIX  YUPEKICHUSAX, PEATU3YIOIIMX HporpaMMmbl  OOLIETro
oOpa3oBaHUsI M UMEIOIIUX TOCYJAapCTBEHHYIO akkpeauTtanuio, Ha 2024-2025
Y4COHBIN TOJ;

- 'onoBoro kanengapHoro yueoHnoro rpadpuka MBOY «'umnuazus Ne8» na 2024-

2025 y4eOHbll TO;

- [onoxenus o paboyux mporpaMmMax y4eOHbBIX MPEIMETOB, YUEOHBIX KYpCOB (B

TOM YHUCJIE€ BHEYPOUHOU JeATeIbHOCTH), YueOHbIX Moayseit B MBOY «I'umnazus

Ne8»; - OcHoBHOI1 0Opa3zoBaTenbHOM Tporpammbel COO MBOY «I'umHazus No8».

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpOBHE CpEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOXKCHHN W TpeOOBaHUN K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTenbHON MNporpamMmmbl, npenacraBieHHbix B OI'OC
COQO, a Takxke ¢ yu€toMm (enepanpbHOl pabouell MPOrpamMMbl BOCIHUTAHUS H
KOHLIETILIUY TpenojaBaHusl yuyeOHoro mnpenMera «@Du3uka» B 00pa3zoBaTEIbHBIX
OpraHu3ausax Poccuiickon denepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBaTeIbHbIC MPOTPAMMBEI.

Copnepxanue mnporpaMMmbl Mo (GU3MKE HamNpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa ooydarommxcs 10—11 kinaccoB mpu o0yueHuun
ux (u3uKe Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-/IEATEbHOCTHOTO MOAXO0/A.
[Tporpamma o ¢pusuke coorBeTcTByeT TpeboBanusim GI'OC COO k miaHupyeMbIM



JUYHOCTHBIM, MPEIMETHBIM U METANpPeIMETHBIM pe3yJibTaTaM 00y4YeHUsl, a TaKKe
YYUTBIBACT HEOOXOIUMOCTh pEATHM3alldd MEKIPEAMETHBIX CBsI3eld (PU3UKH C
€CTECTBEHHO-HAYYHBIMH yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaensoTcss OCHOBHBIE
1eM U3ydeHus! (PU3uKH Ha ypPOBHE CpeHEro o0Iero 0opa3oBanHus, TUIAHUPYEMBIC
pe3ynbTaThl OCBOCHUS Kypca (PU3HKHU: TNYHOCTHBIE, METAIIPEAMETHBIE, TPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3nKe BKIFOYALT:

* IJJAaHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTATHI [0 T0J1aM O0Y4YECHUS;

.+ coJiepxkaHue yuyeOHoro npeamera «Pu3nka» mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoyee OOIIMX 3aKOHAX MPHUPOJABI, BBICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyxaronieM Mupe. LIIkonbHbIN Kypc UMK — cucteMooOpa3yromui
JUTSl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOJIbKY (hU3UYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SIBJICHUW, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbusnyeckoir reorpaduet U actpoHomuel. lcmonp3oBaHME W AKTUBHOE
NpUMEHEHUE  (PU3MUECKUX 3HAHUM  OMNpenesseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe IHEPTeTUKHU, TPAHCIIOPTa, OCBOCHUSI KOCMOCA,
MOJTYYEHHs] HOBBIX MaTEpHalOB C 3aJlaHHBIMU CBOWCTBaAMHU U Jpyrux. M3ydeHue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHNUE €CTECTBEHHOHAYYHOUN KapTHUHBI
Mupa oOydYaromuxcs, B (POpMUPOBAHHWE YMEHUW NPUMEHATh HAYYHBIM METOJ
MO3HAHUS TIPU BHITIOJTHEHUU UMH YUEOHBIX HCCIICI0BaHUM.

B ocHOBY Kypca (pu3uKH 71 YPOBHS CPEIHETO 00IIero 00pa30BaHUs ITOJI0KEH
psI uael, KOTOpbIe MOXKHO pacCMaTpyBaTh KaK MPUHIIUIBI €r0 MOCTPOSHUSI.

Hoes yenocmunocmu. B COOTBETCTBHM C HEMl KypC SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3ziesioB (M3UKHU, BKIIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenmepanuzayuu. B cooTBeTcTBHM C HeW Marepuan Kypca (HU3UKU
oObeaMHEH BOKPYr (u3MuUecKuX Teopuid. Benymmm B Kypce sBIsSETCA
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUM, BEIIECTBE U
ToJIe.

Hoes eymanumapusayuu. EE peanuzarus mnpernosaracT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANa (PU3NYECKOW HAyKU, OCMBICIICHHUE CBSI3U Pa3BUTHS
(GbU3UKH C pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHYCCKUMH, HPABCTBEHHBIMHU
¥ DKOJIOTUYECKUMU TTPOOTIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypc pusnku npeamnosaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTMYECKHX MPHUIIOKEHUN H3YYEHHBIX
TEOPUH U 3aKOHOB.



Hoess skonocuzayuu peamusyercs TIOCPEACTBOM BBEIEHHUS DIIEMEHTOB
COJZIEpKaHUsl, MOCBSIIEHHBIX SKOJIOTHYECKUM MPodIeMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHBl C Pa3BUTHUEM TEXHUKU U TEXHOJOTHUH, a TakkKe OOCYXKACHHUS IMpoOiieM
paLMOHATIBHOTO MPUPOAOIOIB30BAHUS U SKOJIOTHYECKON 0€301aCHOCTH.

Crep>KHEBBIMHU JJIEMEHTAMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SABISAIOTCS (u3nueckue Teopuu (PpopMHUpoBaHUE NPEACTABICHUN O
CTPYKTYpE MOCTPOEHUs (HU3MUECKON TEOPHH, POJIH (PYHIAMEHTAIBHBIX 3aKOHOB H
NPUHIUIIOB B COBPEMEHHBIX MPEICTABICHHUSIX O IPUPOJIE, TPAHUIIaX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOAXO0M B Kypce (PU3MKHU peau3yeTcs Mpexie
BCEro 3a CYET OpraHM3alMi SKCIEPUMEHTAIbHON NEATEIbHOCTH O0O0YYaroIIUXCs.
Jlnst 6a30BOro ypoBHs Kypca (PM3UKU — 3TO UCIOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPBIE B IpOrpaMMe
no (gu3uke OoObEIUHEHbI B OOUIMI CHHCOK YYEHHMYECKUX MPAKTHUYECKUX pPaloT.
Boinenenne B yKka3aHHOM IiepeyHe JabOpaTOpHbIX pabOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBISIETCA YYaCTHUKAMU 0Opa30BaTeNIbHOIO IMpoliecca
UCXOJsl U3 OCOOCHHOCTEH IUIAaHMPOBAaHMSI M OCHAlleHus KaOunera ¢usuku. [lpu
TOM O00€CHeYMBaEeTCsl OBJIAJIEHUE OOYYAIOIMIMMHUCA YMEHUSIMU TPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, UCCIICJOBAHUS 3aBHUCUMOCTEH (U3MUECKUX BEJIMYUH U
MOCTAHOBKY OIBITOB IO MPOBEPKE MPEII0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yEIsSeTCsl PEIICHUIO PACUETHBIX U KAUECTBEHHBIX 3a/1ay.
[Tpu 3TOM U1 pacYETHBIX 3a/1a4 IPUOPUTETOM SBIIIFOTCS 3a/1a4U C SIBHO 33JJaHHOMN
(bu3MYecKOl MOJEIbI0, TMO3BOJSIOIIME TPUMEHSTh HM3YYEHHbIE 3aKOHbl H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaK U MHTETPUPYS 3HAHMS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHHE MpPOTEKaHUsl (U3NYECKUX SBJICHUH M MPOLIECCOB B OKpYXKarouleu
XKU3HM, TpeOyromue  BblOOpa  (u3Myeckoll  Mojenu A CUTyaluu
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUu ¢ TpeboBanusmu @I'OC COO k MaTepuaibHOTEXHUYECKOMY
oOecrieueHnto0 yuyeOHOro mpoiiecca 0a30BBI YpOBEHb Kypca (PU3MKU Ha YPOBHE
cpenHero o01ero oOpa3oBaHMs JIOJDKEH HM3y4aTbCsl B YCJIOBHUSIX MPEAMETHOTO
kaOvHeTa (PU3MKU WIM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAy4YHOTro IMKjIa. B xabuHere GU3UKU NOTKHO OBITH HEOOXOAUMOE
nabopatopHoe OOOpYyNOBaHUE MJIs BBIINOJHEHUS YyKa3aHHBIX B IPOrpamMMe I10
bU3MKe YUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHKUE.

JleMoHCTpalimoHHOe 000pyaOoBaHUE (QOpPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHHUMAJIBHOM JOCTATOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCIICHHbIX B MporpaMMme MO0 (HU3MKE KIIOUYEBBIX JIEMOHCTPALMM IS



UCCIICNOBAHUSl  M3Y4YaeMbIX SIBJIEHUA H  MPOLECCOB, OMIHMPHYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHHME ISl YYEHHYECKHUX MPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJIE TEMATHUYECKMX KOMIUIEKTOB M OOECIeYMBAETCA B pacyeTe
OJTHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TemaTndyecKue KOMIUIEKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

- (opmMupoBaHue HHTEpeca U CTpEeMJICHUS OOyYarouuxcsi K HAyYHOMY
W3YYEHHUIO TMPUPOAbI, PA3BUTHE KX HMHTEIUICKTYAJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

 pa3BUTHUE NPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (POpMHpOBaHUE
MCCJIEI0BATEILCKOrO0 OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;

« (popMupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

« (opmupoBanue yMeHHI OOBACHATH SBJIEHUS C HCIOJb30BAHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

« (opmupoBanue mnpencTaBICHUNA O POIAM (PUBMKUA ISl Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTxeHne 3Tux Liejell o0ecreunBaeTcsi peleHueM CIEAYMuX 3a7ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHUs:

« npuoOpeTeHne CUCTEMbI 3HAaHUH 00 00IUX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIpHYIO (H3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

« (opMupoBaHME YMEHMH TPUMEHATH TEOPETUYECKUE 3HAHUSA IS
OOBsACHEHHUS (PUBNYECKUX SBJICHUA B TPUPOAE U ISl TIPUHITHUS
MMPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;

+ OCBOEHHE CMOCOOOB pELICHUS pa3IUYHbIX 33aJad4 C SBHO 3a/laHHOM
bu3nyeckoil MoJenblo, 3adad, MOJAPa3yMEBAIOIIMX CAMOCTOSITEIIBHOE
co3fanue Gu3NIeCKOr MOJCIH, aJIeKBATHON yYCIIOBUSM 3a7a4H;

« TOHMMaHuE€ (U3MYECKUX OCHOB M TPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO
cpeny;

« OBJAJCHUE METOJaMHU CaMOCTOSATEIbHOTO IUIAHUPOBAHUSA U MPOBEICHUS
(bu3NYECKUX SKCIEPUMEHTOB, aHalW3a W HHTEPHpETalud HH()OpMAaIIH,
OMpEIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;



+ CO3JIaHME YCJIOBHMM IJisi Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.
Ha wusyuenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obOpazoBanus oTBoauTcs 136 vacos: B 10 kiracce — 68 yacoB (2 4aca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipemmaraemeiii B mporpamMme 1o (HU3UKE IepedcHb JIA0OPATOPHBIX MU
MPAKTUYECKUX PAOOT SIBISIETCS PEKOMEHJIOBAHHBIM, YYUTEIh JEJaeT BHIOOD
IPOBEICHHUS J1a00pPaTOPHBIX pabdOT M OMNBITOB C YYETOM HWHIUBHIYAIBHBIX
O0COOCHHOCTEM 00yJarOIUXCs.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusuka — Hayka o npupojie. HaydHbsie METO/Ibl TIO3HAHUS OKPYKAIOIIETO
Mupa. Posib SKCiepuMeHTa U TEOPUH B MPOILIECCE TTO3HAHUS TPUPOJIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MopenupoBanue (U3NYECKUX SBJICHUM W TpolieccoB. HayuHble THUMmoTe3sl.
dusnyecKkue 3aKOHbI U Teopuu. ['paHUIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Pons u Mecto ¢usuku B (pOpMUPOBAHHHM COBPEMEHHOW HAYYHOU KapTUHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoroBble M I1UGPOBBIE H3MEPUTENLHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JIaTYHKHU.

Pasznen 2. Mexanuka
Tema 1. Kunemamurka
Mexannueckoe aBWKeHHEe. OTHOCUTEIBHOCTh MEXAHMYECKOI'O IBWIKCHUA.

Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpenHsAs CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U
YCKOPEHHUE MAaTEepUaIbHOW TOYKH, MX MPOCKIUH HAa OCH CHUCTEMBbI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMXKeHue. [ paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHUS, MyTU U
NepeMeIeHNs] MaTepUaIbHON TOYKH OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrkeHue. JIBUkeHne MaTepuaibHOU TOYKH 110 OKPYKHOCTH
C IIOCTOSIHHOM 110 MOZAYJIKO CKOPOCTBIO. YTJIOBas CKOPOCTH, JIMHEWHAs CKOPOCTb.
[Tepuox u yactota obpamienus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHuyeckue YyCTpOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WUTIOCTPALMS KUHEMATUYECKUX XapaKTEPHUCTHK
JBU>KECHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONIB30BAHHEM MIPOCTHIX MEXaHHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pe:KEHHOM IPOCTPAHCTBE.



HaGmiogenue aBuxkeHusi Tena, OPOIIEHHOrO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEPaBHOMEPHOTO JBUKEHHS C LEIbI0 ONPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUSI MEXKy ITyTSAMU, TPOMJCHHBIMU TEJIOM 32
MOCIIEIOBATEIbHBIC PABHBIE TPOMEKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS 1IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tea, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocurenbHOCTH  ['amunes. IlepBeit  3axkoH  HproToHa.
HNHepunalibHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunuun cynepno3unnu cuil. Bropou 3akon HeroToHa 111
MaTepuaibHON TOUYKU. TpeTuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tskectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenust (1okosi, CKoJib>keHusi, kaueHus). Cuna tperus. Cyxoe
Tpenue. Cusa TpeHus CKOJbXKEHUS U cuiia TpeHus nokos. KoaddummeHt tpenusi.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE aOCOMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpameHus. [lnedo cuibl. YcimoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHudecknue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHUE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CliokeHue Cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MObEME U TIAJICHUN.

CpaBHeHUME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECH.



Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YOIPYTOCTH, BO3HHUKAKOIIMX B IMPYKHUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanre yclIOBUII paBHOBECUS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMiynbc MarepuasbHOM TOYKHM (Tena), CHUCTEMbl MaTEPHAbHBIX TOYEK.
NMnynbe CUITbI M UBMEHEHUE UMITYJIbCA Tella. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass »Heprus MarepuagbHOM Touykd. Teopema 00 W3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas SHEprusl. [TorennumanbpHas SHEprus YIIPYTO
nedhopMupoBaHHON NPy KUHBL. [loTeHITMaNbHAS YHEPTHUS Tesia BOJIU3U MTOBEPXHOCTH
3eMIIH.

[loreHuuanbHple W HENOTEHUHAIbHBIE  CHJIBL. CBsi3b  paboTHI
HENOTEHUHUAIBHBIX CUJI C U3MEHEHUEM MEXAaHUYECKOW SJHEPTUU CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue ycTpoucTBa M MNPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3yyeHue aOCOJIOTHO HEYNpPYroro yaapa C MOMONIbIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue CBs3U pabOThI CHIIBI C U3MEHEHHEM MEXaHMYECKON YHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. duddysus. Xapaktep HABWKEHUS H
B3aMMOJICHCTBHS YacTHI[ BeliecTBa. MoJenn CTpOeHHsl Ta30B, JKUAKOCTEH u



TBEPJBIX TEJ U 0OBSICHEHUE CBOMCTB BEIllECTBA HA OCHOBE ATUX Mojeeil. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemiecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmnepartypa u €€ usmepenue. lllkana temmnepartyp
Llenbcus.

Mopens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJIIPHOKMHETUYECKOM
TEOpUM WJACATBHOTO ra3za. AOCONIOTHAs TeMIepaTypa Kak Mepa cpeaHei
KMHETHUYECKOW DHEPruy TEIJIOBOrO ABMXKEHHUs 4vacTull rasa. lllkama temmeparyp
KenbBuHa. T'a3oBble 3akoHbl. YpaBHeHHME MeHneneeBa—KnaneiipoHa. 3akoH
Janerona. U3omponeccsl B UI€AIbHOM Ira3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe mpeacTaBieHEe U3OMPOIECCOB: U30TEPMaA, U30X0pa, u3o0apa.

TexHudeckue yCTPOMCTBA M NPAKTHYECKOE MIPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIIME JUCKPETHOE CTPOCHHE BelecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHHUI.

OneIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopnenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIENCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITE, WUIIOCTPUPYIOIIME YpaBHEHHE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OnpeneneHue Macchl BO3QyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK/y TTapaMeTpaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamMuueckass cucteMa. BHYTpeHHSIE 3HEPTUS TEPMOIMHAMHYECKOU
CUCTEMBI U CIIOCOOBI €€ u3MeHeHus. KoaudyecTBo TemioThl U paboTta. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOTO  Tra3za.  Buuel  Temionepegavu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JIydeHUE. YeibHas TEIUIOEMKOCTh BEIECTRBA.
KosnuecTBo TEIIOTH pH TEIIONEpEaaye.

[Tonsitue 00 angmabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMMKHM K H3ompoleccam. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMocTh MPO1IECCOB B MPUPO/IE.



TermoBble  mammHbl.  [IpUHOMOBI  JEWCTBUSA  TEIJIOBBIX — MAILHH.
[IpeoOpa3zoBanuss SHEPrUM B TEIUIOBBIX MammHax. KoaddwuimeHnt mone3Horo
nedctBus TeruioBod MamuHbl. [lukn KapHo u ero xodgduiiMeHT Mone3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: JIBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH SHEPTUM Tella MPU COBEPIICHUU pPaOOTHI: BBIIET
npoOKK U3 OYTBUIKM MMOJ JACHCTBHEM CKAaTOro BO3/AyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tejaa IpH TeIionepeaye.

OneIT 110 a1Ma0aTHOMY PACIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenu nmapoBoil TypOUHBI, TBUTATENs] BHYTPEHHETO CTOPaHUsi, PEAaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvle nepexoonl

[TapooOpa3zoBanue U KoHaeHcanus. Mcmapenue u kuneHue. AOCONIOTHAsA U
OTHOCUTEJIbHAS BJIAXHOCTh BO3Ayxa. HacellleHHbIM mnap. YaenbHas TeIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammueckue u amopdHblie Tesna. AHU30TPOIHUS CBOMCTB
kpuctaiuioB. JKuakue kpuctamwibl. CoBpeMeHHble Marepuanbl. [lnaBrnenune u
KpUcCTaJTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckue yCTpONCTBA U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJYYCHUS COBPEMEHHBIX MAaTEpUANIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu nMoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUTMUECKOTO BEIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTELHON BIIaXKHOCTU BO3AyXa.



Paznea 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuxa

DnekTpu3aius Tei. DIeKTpUIECKUil 3apsia. J[Ba Buaa 31eKTPUUECKUX 3apsIOB.
[IpoBOAHWKHN, JOUANEKTPUKA W  MOJYOPOBOJHHMKHA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsanoB. 3akoH KynoHna. ToueuHbIi 3JIEKTPUUECKHN 3apsia.
Onektpuueckoe mnoje. Hanpsoxk€éHHOCTh 3nekTpuyeckoro mnons. [IpuHiun
CYHEPIIO3ULIAN DJICKTPUUECKUX ToNeH. JIMHUM HanpssKEHHOCTH SIEKTPUUYECKOTO
OJISL.

Pabota cun snexktpocratuyeckoro noiis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOIHUKM M JUAJIEKTPUKU B JIIEKTPOCTATUYECKOM IToJe. Jludimekrpuyeckas
MPOHHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KoHaeHcaTop. DNEKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M MPAKTHYECKOE IPUMEHEHHUE: JJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHUE JJIEKTPONPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW IPOHUIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIIBHOE CONPOTHUBJIEHUE BEILIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH JDkoymsa—Jlennma. MoimHOCTh
AIEKTPUYECKOTO TOKA.



DNEeKTpOIBMKYIIAas CUIa U BHYTPEHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpU4YecKol nenu. KopoTkoe 3ambIKkaHue.
DNEeKTpOHHas  NPOBOJAMMOCTb  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
COIIPOTHUBIIEHUS] METAJUIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTb.
DnexTpuyecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.
[TonmynpoBonuuku.  CoOCTBEHHass M NpUMEcHas  IPOBOAMMOCTh
noJTynpoBoJHUKOB. CBoiicTBa p—N-niepexosa. IlomynpoBogHrKOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALUSL. DIEKTPOIH3.

OnekTpudeckuid TOK B razax. CamMOCTOSITENbHBII U HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHudeckue yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHUE: aMIepMETp,
BOJBTMETP, pEOCTaT, HMCTOYHMKUA TOKA, »JJEKTPOHArpeBaTeiibHble MNPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FaIbBAHUKA.

Jlemoncmpayuu

N3Mepenue Cuiibl TOKa U HATIPSIKEHHUS.

3aBUCHUMOCTh CONPOTUBJICHUS UWJIMHIPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIAH TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CmelaHHoe COeIMHEHUE MPOBOIHUKOB.

[IpsiMoe wW3MepeHHe SIICKTPOABIXKYIIEH CHIbl. KOpoTkoe 3aMbIKaHWE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuui sxcnepumenm, nabopamopnsie pabomwl 3yuenue

CMEIIIAaHHOTO COCAMHEHUS PE3UCTOPOB.

N3MepeHue 3leKTpOABMAKYIIEH CUJIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUSL.

HaGmronenue amexTposiusa.

MexnpeaMeTHble CBA3H

Nzyuyenue xypca ¢usuku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMH MAaTEMAaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHsimusi, CBSI3AHHBIE C U3YYEHUEM METOJ0OB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, Tunore3a, ¢u3nyueckass BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHUE, MO/IEIb, U3MEPEHUE.



Mamemamuxa: pemieHUue CHUCTEMbl YpaBHEHUW, JWHEWHas (QyHKIUA,
napabona, runepoosna, ux rpaduKku U CBOICTBA, TPUTOHOMETpUUECKUE (DYHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOW mpupone, Auddys3us, ocMoc,
TEII0O0OMEH JKMBBIX OPraHU3MOB (BUIbI TEILIONEpPEaauyH, TEILUIOBOE PABHOBECHUE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHUC BCIUICCTBA, CTPOCHHUC ATOMOB U MOJICKYJI, MOJIb
BCIICCTBA, MOJIAApHAA MacCCa, TCILJIOBBIC CBOMCTBA TBépI[I)IX TCII, )KI/II[KOCTGﬁ N ra3os,
SJICKTPHUYCCKHC CBOMCTBA MCTAJIIIOB, QJICKTPOJIUTUYICCKAA Jucconuanmsd,
TraJIbBaHHKaA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3OBaHUE JIBUKEHHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUs B TEXHUKE, NOJALIMIIHUKHM, HCIIOJIb30BAHHE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JpYyrue), ABUTATENIb BHYTPEHHETO
CrOpaHus, napoBas TypOuHa, ObITOBOI XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTHH
MOJIY4EHUs] COBPEMEHHBIX MAaTe€puajoB, B TOM YHUCJIE HAaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYMHBIN IPUHTED, AJIEKTPOHArpeBaTEIbHBIC npuOoOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Pa3znen 4. JaekrpoauHamMuka
Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA
ITocTositHHBIE MarHUTHI. B3anMo1eiCTBHME MOCTOSTHHBIX MAarHUTOB. MarHuTHOE

noje. Bektop marauTHOM MHAYKUUH. [ [prHIMIT Cyniepno3uiiu MarHUTHBIX MOJIEH.
Jluann marauTHOM wHAYKUMU. KapThHa JMHMM MarHUTHOM MHAYKUHUHM TOJIS
MTOCTOSIHHBIX MarHUTOB.

MarnutHOe 107€ NPOBOJHHMKA C TOKOM. KapThHa IJHMHMI WHIYKIAH
MAarHuTHOIO TOJISI JUIMHHOTO IPSMOrO IIPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHMUKA, KaTYyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumonencTeue mpoBOAHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOayJb U HampasjaeHue. J{BrkeHre 3apspKeHHOW YacTHUILIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuiel Jlopenna.



SIBneHne DIEKTPOMArHUTHOM MWHAYKUMU. [IoTOK BEkTOpa MAarHuTHOMN
UHIYKIUU. OJEKTPOJABMKYIAsl CUJIa HHAYKIMU. 3aKOH JJIEKTPOMArHUTHOMN
uHaykunu @apanes.

BuxpeBoe »anekTpuyeckoe Iose. OIJEKTPOABWKYIIAS CHJIa WHAYKUUH B
MIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBI€HME CAaMOMHAYKLIMH. OJEKTPOJBIIKYIIAs  Cuia
CaMOMHAYKIIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4ecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TIOCTOSIHHbBIC
MArHuThbl, 3JICKTPOMArHWUThI, 3JEKTPOJBUIATENIb, YCKOPUTEIU JJIEMEHTapPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO TOJIS.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh 3JIEKTPOABUKYIIECH CUJIbI MHAYKIIMU OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul 3yuenuve

MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

HUccnenoBanne nEUCTBUS TMOCTOSIHHOIO MAarHuTa HAa paMKy C TOKOM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

Paznen 5. Kosiebanusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHuUmHble KO1e0aHus
KonebarenpHas  cucrema. CBOOOZHBEIE ~ MEXaHHYECKHE  KoJcOaHUS.

["apmonnyeckue konedanus. Ilepuoxa, wactora, amruTyna u ¢asza KojeOaHUM.
[IpyxvHHBIN MaATHUK. MaTeMaTHYECKU MASTHHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.
Konebarenbubiii  koHTYp. CBOOOIHBIE SJEKTPOMArHWTHBIE KOJICOaHUS B
UJCAUTPHOM KOJICOATEIPHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMH W



AJIIEKTPOMArHUTHBIMHU  KoJieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarolUX KojJeOaHUsX. BrIHYXIeHHbIE MEXaHUUECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHuUs.

[lepemennbiii  TOK. CHHyCOMIANbHBIA NEpPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYCHHUE CHIIBI TOKAa M
HaIpsHKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenaya U NOTpeOICHUE DIEKTPHUECKON
SHEPruM. DKOJOTUYECKUE PUCKH HPH MPOU3BOACTBE 3JIEKTpodHeprun. KynbTypa
MCITOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHU4ecKue yCTpONCTBA M IPAKTHYECKOE IPHUMEHEHHE: JIIEKTPUYECKHUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJI€OATENbHOM CHUCTEMbl (MPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHUN.

HabGmronenue pezonanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CHJIBI TOKA W HAIPSHKEHUS] OT BPEMEHU) NS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mociaeAoBaTeIbHOM COEAMHEHUH PE3UCTOpPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH TEpUOAa MaJIbIX KoJieOaHUM Tpy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanue NEpeEMEHHOI0 TOKA B LIENHU U3 TIOCIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYyIIKW U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE GOJIHbL

Mexanudeckue BOJIHBI, YCIOBHsS pacnpoctpanenus. Ilepuon. CkopocTb
pacrpoCcTpaHeHus U JjIMHa BOJHBI. [lonepeyunbie U Mpoa0IbHbBIE BOJTHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHUSI M3TYYEHUS! DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekTpoMarauTHoi BosiHe. CBolicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMJICHHUE, Mojsipu3anus, Aupaxmus,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.



[[Ixana 3JIEKTPOMarHUTHBIX BOJH. lIpMMEHEeHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasi JUAarHOCTUKa B TEXHUKE W MEIMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MONIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebimomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu n auppakuud MEXaHUYECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJIEOAHUIA.

HccnenoBanre CBOMCTB AEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, TPEJIOMIICHHE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonuHENWHOE pacnupoOCTpaHEHHWE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTelNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yroi mojaHoro
BHYTPEHHETO OTPaKEHHSI.

Hucnepcust cera. CiioHBIN cocTaB 0eoro cBerta. LIBer.

Cobuparoniue u pacceuBaoIve  JUH3BI. Tonkas JIMH3A.
DOKYCHOE paCCTOSIHUE U ONTHYECKAs CUJIAa TOHKOM JIMH3bIL. [locTpoeHue
M300pakKeHU B COOUPAOIINX U pacCeUBAIOIIMX JUH3aX. DopMyIia TOHKOM JIMH3HI.
YBenudeHue, JaBaeMoe JIMH30M.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKON OITUKH.

Bonnosas ontrka. UaTepdepenius ceeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HAOJIIOJIEHNS MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHITMOHHOM
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuums ceeta. Jludpakmuonnas pemérka. Y cinoBre HaOTIOEHUS
[JIaBHBIX ~ MAKCUMYyMOB Npyd TMaJeHUHM  MOHOXPOMATHUYECKOIO CBETa
Ha AUPPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.



TexHudecKue yCTpoMCcTBa M MPAKTHYECKOE MPUMEHEHUE: 0YKH, JIYTIa,
doToamnmapar, IpOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEMIETKA, TTOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCcTpaHeHne, OTPAXKEHUE U TPEJIOMIICHHE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielb CBETOBOA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIecKoa.

HaGmronenune natepdepeHium cBera.

Habmonenue nudpakuuu ceera. Habmonenue

JUCTIEPCUU CBETA.

[TonydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydyenue ciekTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIETKH.

HabGmronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenune nokaszaTess MpeIoMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuLIBI TPUMEHUMOCTH KJIACCUUECKOU MeXaHUKHU. [locTyarsl crienuanbHOU
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpalICHUE
JUTAHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACChI C YHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YAaCTULIBI. DHEPTUS
MTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBs3u sHEPrUU POTOHA C €0 YACTOTON. DHEPTUS
U UMIyJibC (POTOHA.

OTtkpeiTue u uccnenoranue horodddexra. Onwitel A. I'. CtoneroBa. 3aKoHbI
dororddexra. YpaBuenue OinmrTeitna nns porosaddexra. «KpacHas rpanuiar
dbotoarddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.



XUMHUYECKOe NeCTBUE CBETA.

TexHudeckue yCTpOHWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: (HOTODIIEMEHT,
dboToaTYMK, CoJIHeUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccessHUIO o -4acTHIL.
[Imanerapnas monenb aroma. Iloctymatel bopa. M3nydeHue W MOTJIONIEHHE
(GOTOHOB TIpH TEPEXOJ€ aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyroi. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BosHoBEIE cBoOMCTBa yacTul. Bonnel ae bpoia. KopmyckyisipHO-BOITHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCcTpoHCTBA M NPAKTHYECKOE IPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue IMHEeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habronenue nuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktTuBHOCTH. OnbITh Pezepdopaa no onpeaeneHnio coctaBa paguoakTUBHOTO
usnydenus. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHUsI.
BnusiHne painoakTUBHOCTH Ha KUBBIE OPTAaHU3MBI.

OtkpeiTHE NpoTOHAa W HelTpoHa. HykionHas mMopens snpa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacnan. DJIEKTPOHHBIN 17} MTO3UTPOHHBIN OeTa-pacma.
["'amMman3nydeHnne. 3aKOH palMOAKTUBHOIO pacnajia.

DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. JledexT maccer sapa.

SlnepHple peakuuu. [leneHne u CUHTE3 AI€Ep.

SAnepuwiii peaktop. TepmosimepHsiii cuHTe3. IIpobiieMbl W MEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHOM SHEPTETUKH.



OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTonbl HAOJIFOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTaJIbHbIE B3aUMOJEHCTBUA. EAUHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHHUE: JTO3UMETP, Kamepa
BunbcoHa, siaepHsblif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwi ViccnenoBanue

TPEKOB YaCTHI] (10 TOTOBEIM (oTOrpadusim).

Pa3znea 8. JieMeHTBI ACTPOHOMHUM M aCTPOPU3NKH

Otanel pa3BUTUSA aCTPOHOMHUH. [ IpuKIIamHOE 1 MUPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMMH.

Bupn 3Bé3gHoro HeOa. Co3Be3nus, SpKUE 3BE3/bI, IJIAHETHI, UX BHIAMUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Comune. ConHeuHass akTUBHOCTh. Fcrounuk sHeprum CoJsiHIIA U 3BE3I.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpajbHBIA KJacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOM MOCJIEAOBATEIIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J IJIABHOM MOCIEN0BATEIbHOCTH. BHYTpEeHHEE CTpoeHue
3B€311. COBpeMEHHBIE MPEJICTABICHUSI O MPOUCXOXKIESHUU U 3Botonuu CoHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii [TyTe — Hama I'amaktuka. Ilonokenue u nuxenue CoJiHIIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. YEpHBIE IBIPBI B sApax
rajaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ma. Pazberanue raimakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MeTtaranakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUH.

Vuenuuecxue nabnrooenus

HaOmronenuss HEBOOPY>KEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMITHIOTEPHBIX
MIPWIOKEHUHN ISl OTIPEICIICHUS TOJI0KEeHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31isl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o01maomee NOBTOPeHUE

Ponp ¢usumku w acTpOHOMHUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdhepax AesITeIbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKHU U
aACTPOHOMHUHU B COBPEMEHHOW HayYyHOW KapTUHE MHpPA, POJb (PU3MUECKON TeOpUH B



dbopMHpOBaHUU MPECTABIECHUN O PU3NYECKON KapTHHE MUpPA, MECTO (PU3UUECKOI
KapTUHBI MHpa B OOWIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHU O TIPUPO/IE.

Me:xnpeaMeTHbIe CBS3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiiecTBisieTcs ¢
y4€TOM COJEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMHu MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C U3YYEHHUEM METOJOB HAYYHOI'O
MO3HAHUA: SIBJICHUWE, HAay4yHbI (akT, Turnore3a, ¢u3nyueckass BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHWE CHUCTEMbl YPABHEHHUM, TPUTOHOMETPUUECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPbl M UX IIPOCKIHMU HA OCH KOOPAMHAT, CJIOXKECHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIUMA, TpPU3HAKU TMOA0OUS TPEYroJbHUKOB,
ompeiesIeHHe IUIOMIAIU TUIOCKUX (GUryp U o0bEMa Tell.

buonocusn: snexrpuyeckue SBICHUS B JKMBOW TIIpUpojie, KoJjieOaTelbHbBIC
JIBUKEHHS B KUBOW MPUPOJE, ONTUUYECKUE ABJICHUS B KUBOU MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsi CTPYKTYpa TBEPbIX
TeJ, MEXaHW3MbI 00pa30BaHUs KPUCTAIUNIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpagpua: MarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeus: NUHUU BJIEKTPOIEpENay, TEHEpaTop MEPEMEHHOIO TOKa,
ANIEKTPOABUTATENh, WHAYKIMOHHASI T€4Yb, pajap, PaaIuONpPUEMHHUK, TEJIEBU30P,
anTeHHa, tenedon, CBU-meuyb, IMPOEKIIMOHHBIN arapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «Du3MKa» HAa YpPOBHE CpPETHETO OOIIero
oOpa3oBanus (0a30BbIi YPOBEHB) MOJDKHO OOECHEYUTH JTOCTHKEHHUE CIICTYIOITNX
JMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS YueOHOro npeamera « Ou3nkay JTOJKHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYaroIMXCsi PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEW NO3ULIMENH JHMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpUEHTalUWi, TMO3UTHUBHBIX BHYTPEHHHX  YyO€XIEHUH, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCHUMCKOrOo OOIECTBA, PaCIIMPEHHE >KU3HEHHOI'O
ONBITA U ONBITA JEATEIIBHOCTH B IPOLECCE PEATU3ALMU OCHOBHBIX HAITPABIICHUM
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00yUaIoLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIE€HAa POCCUICKOTO O0OIeCTBa; NPUHATHE TPATUIIMOHHBIX
OOLIEYEIOBEYECKUX  T'yMaHUCTUYECKUX U JIEMOKPAaTUYECKHX  LIEHHOCTEW;
TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B UHTEPECAX IPAKIAHCKOTO
o0I11ecTBa, y4acTBOBaTh B CAMOYNpaBIECHUH B 00pa30BaTEIbHON OpraHHU3aliiy;

YMEHHE B3aMMOJECMCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKUUSMU U Ha3HAYEHHEM; TOTOBHOCTh K TYMaHUTAPHOU U

BOJIOHTEPCKOM JIEATEIIEHOCTH; 2) MATPHOTHYECKOTO

BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW UICHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE OTHOLIEHUE K T'OCYyIAPCTBEHHBIM CUMBOJIAM, TOCTHKEHUAM
pPOCCUICKUX YyUYEHBIX B 00J1aCTH (PU3UKU M TEXHUKHU; 3) AYXOBHO-HPABCTBEHHOTO
BOCIIUTAHMA: CHOPMUPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO
MOBEJICHUS;  CIIOCOOHOCTh OIICHMBATh CUTYallUI0 U MIPUHUMATh OCO3HAHHBIC
pELIEHUs], OPUEHTHUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIe B JEATEIBHOCTH YYEHOIO; OCO3HAHME JIMYHOIO BKJIAAa B IOCTPOCHUE
ycroiunBoro Oynmymiero; 4) 3CTeTHYeCKOr0 BOCHHTAHMS: OSCTCTUYCCKOE
OTHOILIEHHE K MUPY, BKJIFOYasi SCTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NUECKON HAYKE;

5) TpyaoBoro BOCHMTAHMSI: HHTEpeC K  pasauuHbIM  chepam

npo(hecCHOHANBEHOM e TENbHOCTH, B TOM



YHCJI€ CBS3aHHBIM C (DU3UKON U TEXHUKOU, YMEHUE COBEPILIATh OCO3HAHHBINA BHIOOP
Oynymeir mnpodeccnrn W pearnu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JIaCTH
(U3MKK HA TIPOTSHKCHUH BCel KHU3HH; 6)

IKOJIOTHYECKOT0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTH FKOJIOTHUECKON KyJIbTYphl, OCO3HAHHE III00ATBEHOTO
XapakTepa IKOJOTHISCKUX MPOOIIeM; TIIAaHUPOBAHUE U OCYIIIECTBICHHUE JCHCTBUN B
OKpY’KaroIen cpeie Ha OCHOBE
3HAaHUS TeJed YCTOMYMBOTO PAa3BUTHUS UYEJIOBEUECTBA;  PACIIMPEHHUE OIBITA
JEATETLHOCTH SKOJOTUUECKON HAITPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUU 10 (PU3HKE; 7)
HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKOW HAyKW; OCO3HAHHUE IIEHHOCTH HAy4YHOU
JEATEeIbHOCTH, TOTOBHOCTh B TMpoliecce U3ydYeHUs (U3UKU OCYIIECTBIATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHbIE yUeOHbIe AeiicTBUs ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOATENbHO  (GOPMYJIMPOBATh U aKTyallM3UpOBaTh  MpoOIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;, ONPEAECTATh LIENAU JESATEIbHOCTH, 3a]1aBaTh
napaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI; BBISBJISATh 3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
bu3nUecKkux SABJICHUSX; pa3paldarThiBaTh IUIAH PEIICHHS MPOOJIEMbI C Y4ETOM
aHaJIM3a UMEIOIINXCS
MaTepUaJIbHBIX W HEMaTepUaJbHBIX PECYpCOB; BHOCHUTh KOPPEKTUBHI B

JEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEeJsIM, OIICHUBATh PHUCKU TMOCIEACTBUM JEATEIbHOCTH,  KOOPJAWHHMPOBATH U

BBITIOJIHATH PA00TY B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO W KOMOWHHPOBAaHHOTO  B3aWMOJICHCTBUS, pPa3BUBATH

KPEaTUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.
BJIAJIETh HAYYHOW TEPMUHOJIOTUEN, KITIOUEBBIMU IMOHATUSIMU U METOAAMHA
buznuecKoil HayKu;
BJIaJIETh HAaBbIKAMU YU4€OHO-UCCIIEI0BATEILCKON U TPOCKTHOM JIESITEILHOCTH B
obOnacTu (pU3MKH, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY



METOJIOB pELIEHUs 3a7ady (PU3UYECKOro COAEpKaHMs, NMPUMEHEHHIO DPA3IUYHBIX
METO/IOB MTO3HAHUS; BJIAIE€Th BUIAMU JEATEIBHOCTH MO MOTYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpEeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTyallusiX, B TOM YHCJIE MPHU CO3JaHUM y4EeOHBIX MPOEKTOB B 00JacTU (DU3UKH;
BBISBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3M M aKTyaJIn3UpOBaTh 3a]ady, BbIABUTaTh
TUMOTE3y €€ pelIeHUsl, HaXOIUTh AapryMEHTHl JUId JOKa3aTelbCTBa CBOMX
YTBEpXKACHUM, 3a/aBaTh NapaMeTpbl W KPUTEPUM PEIICHUS; AHAIU3UPOBATH
IOJIyYEHHBIE B XOJE PEIICHUs 3aJauyd pe3yibTaTbl, KPUTUYECKH OLEHUBATh HUX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh HM3MEHEHHE B HOBBIX YCJIOBHSX; CTaBUTh WU
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON

JESTEIbHOCTH, B TOM YHCIE TPU HW3YYeHHH (PU3MKH; JaBaTh OLIEHKY HOBBIM

CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT; yMETh IEPEHOCUTh 3HAHUS 110

(du3HKe B MPAKTUYECKYIO 00JIaCTh
KU3HEICATEIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX

oOnacTeli; BbIABUTaTh HOBBIE HJIEH, IPEJIaraTb OPUTMHAIBHBIE MTOIXO0bI

U pEUICHMsI; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOITYCKaOII1e

aJIbTEpHATUBHbIE PEIICHMUS.

Pabora c nndopmanueii:

BJIa/ICTh HaBBIKAMU MOJy4YeHHs] MHpoOpMammu (HU3HMUECKOTO COACp)KaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOWCK, AaHAJuU3,
CHUCTEeMAaTH3allMI0 U WHTEpHIpeTanio WHOOPMAIMKA Pa3IUYHBIX BUAOB U (hopm
IpeJICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh HH(OpPMAILIMK; HCIIOJIb30BaTh CPEICTBA
UH(POPMAITMOHHBIX M1 KOMMYHHUKAIIHOHHBIX TEXHOJOTHI B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX W OPraHM3alMOHHBIX 33Jlad C COOJII0JIeHueM TpeOoBaHUM
IPTOHOMUKHU, TEXHUKH OE€30MMaCHOCTH, TUTHEHBI, pecypcocOepekeHus, PaBOBBIX U
THUYECKUX HOPM, HOPM HH(GOPMAlMOHHONW O€30MacCHOCTH; CO37aBaTh TEKCThI
bu3MYECKOTO CoAep aHusl B pa3TUIHbBIX (popmarTax ¢
yu€TOM Ha3zHa4YeHHs] HHPOPMAIIUU U IIEJICBO ayIMTOPUH, BEIOUpas ONTHMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alluu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JAEATEIBHOCTH;
pacno3HaBaTh MPEANOCBUIKM  KOH(MDJIMKTHBIX CUTyalldd W CMSr4arh

KOH(DJIMKTBI; pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHUS C
UCITOJIb30BAaHUEM

A3BIKOBBIX CPEACTB; MOHWMATh M HCIIOJNb30BAaTh MPEUMYIIECTBA KOMAHIHOW U
WHUBUYyJIBHON

paloThI; BHIOMPATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBHI ¢ yu€TOM 00IINX



MHTEPECOB M BO3MOYKHOCTEM KaXKJIOIO YJICHA KOJUIEKTMBA; MPUHHUMATh LEIU

COBMECTHOM JIESITENIbHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATh ACHCTBUA MO €€

JOCTUKEHHUIO: COCTABJIATh IJIaH JECUCTBUM, pACOPENEIATh POIU C YYETOM MHEHHIM

YYaCTHUKOB, 00CYK/IaTh pe3ylbTaThl COBMECTHOM pabOThI, OIEHUBATh KaueCTBO

CBOET0 BKJIAJIa U KaXKI0r0 YYaCTHUKA KOMAaH/bI B

o0t pe3ysbTar Mo pa3padOTaHHBIM KPUTEPHUSIM; MpeJiaraTb HOBBIE MPOEKTHI,
OLICHMBATh UJIEH C MMO3UIIMH HOBU3HBI,

OPUTMHAJIBHOCTH, TMPAKTUYECKOW 3HAYUMOCTH; OCYILIECTBJIATh O3UTHBHOE
CTPATETUYECKOE MOBEICHNUE B PA3IMYHBIX

CUTYaLHUSIX, IPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YyHUBepCcaJbHbIe YueOHbIe aeiicTBus CamMoopranu3anus:
CaMOCTOSITEJIbHO OCYIIECTBISATh MMO3HABATENBHYIO JEATEIbHOCTh B 00JIAaCTH
GU3MKK W AaCTPOHOMHHM, BBISABISATH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHbBIE 33J]auM; CAMOCTOSITEIBHO COCTAaBJIATh IJIaH PELICHUs] PAacUETHBIX U
KAUECTBEHHBIX 337a4, IUIaH BBIMOJHEHUS MPAKTUYECKOH pabdoThl € Y4ETOM
UMEIOLINXCA PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTEHUH; TaBaTh
OLICHKY HOBBIM CHUTYAallMsIM; PACIIUPATH PaMKA y4eOHOTO NpeIMETa Ha OCHOBE
JMYHBIX MPEANOYTEHUH; 1eTIaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTbh 3a PEIICHHE; OLIEHUBATh MPHUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH
(hOpMHUPOBAHUIO U MPOSIBICHUIO 3PYIMLIUU B 00J1aCTH

(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:
JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIILHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIAJCTh HAaBBIKAMH  IIO3HABATCIBHOW  pedekcMu  Kak  OCO3HaHHUSA
COBEpIIIAEMbIX JICUCTBHM ¥ MBICIUTEIBHBIX MPOIECCOB, HMX PE3YyIbTATOB W
OCHOBAaHUI;

MCIIOJIH30BaTh MPUEMBI pedICKCUH JTsl OLIEHKH CUTYaIlluH, BHIOOpa BEPHOTO
pEIICHNS; yMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX
CHW)KCHUIO; IPUHUMATh MOTUBEI M apTYMEHTBI APYTUX MPH aHAIU3E Pe3yIbTaTOB
NEeATEeILHOCTH, TPUHUMATh Cce0s, TMOHMMAas CBOM HEIOCTAaTKW M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHATIN3€ PE3yIbTaTOB
NesATEeIbHOCTH; MPU3HABATh CBOE IPABO U MPABO APYTrUX HA

OIIIUOKH.

B mporiecce nocTukeHUs TMIHOCTHBIX PE3yJIbTaTOB OCBOCHHS TIPOTPAMMBI 110
busuke I YpOBHS CpeAHEro oOmero ooOpa3oBaHusi y  OOyYaromuXxcs



COBEPIICHCTBYETCS IMOIMOHAIBHBIH WHTEJJICKT, IpeAnoararommii
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKITFOYAIOIIETO CITIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIPABJICHUS PAa3BUTHUS COOCTBEHHOW SMOLMOHAIBLHON chephl,
OBITh YBEpPEHHBIM B ce0e; caMOperyJHpOBaHHS, BKIIOYAIOIIETO CaMOKOHTPOJIb,
yMEHHE MPHHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTH
alanTHPOBATHCA K AMOIMOHAIBHBIM H3MEHEHUSM W TPOSBISATh TMOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEW MOTHUBAIIMW, BKJIIOYAIOIICH CTpEMJICHHE K
JOCTIKEHUIO TIeNTM M YCTIEeXy, ONITUMU3M, HHAIUATHBHOCTh, YMEHUE JIEHCTBOBATH
UCXOJIS U3 CBOUX BO3MOXKHOCTEH; IMITaTUH, BKIIIOYAIOIIEH CIIOCOOHOCTh IIOHNUMATh
IMOITUOHATBHOE COCTOSIHUE IPYTUX, YIUTHIBATH €TO TPU OCYIIECTBICHUN OOIICHHS,
CIIOCOOHOCTh K COYYBCTBHIO U  COINEPEKMWBAHHUIO; COLMANBHBIX HABBIKOB,
BKITIOYAOIIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMHU JIFOJIbMH, 3200 TUTHCSI, IPOSIBIISITh UHTEPEC U pa3peliaTh KOHOIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xon1ty oOyuenus B 10 kj1acce npeMeTHbBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax poJib U MeCTO (PU3UKU B (POPMUPOBAHHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B MPAKTUYECKON JAESITENIbHOCTU JIOJECH; YYUTHIBATh TI'PaHUIIbI
NPUMEHEHUsI HM3YYCHHBIX  (DU3MYECKUX  MOJENe: MarepuaibHasi  TOYKa,
WHEpIMalbHAs CHUCTEMa OTCYETa, A0COJIOTHO TBEPIOE TEJIO, HICATbHBIN Tras,
MOJIEJIA CTPOCHUS Ta30B, )KUAKOCTEHM WU TBEPABIX TEJI, TOYECYHBIA BJIEKTPUUECKUU
3aps] Ipy pelieHud GU3HYeCcKuX 3a1a4;

pacno3HaBath (U3MUECKHUE SBIEHUS (ITPOLIECChl) U OOBACHATh UX HAa OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KWHETUYECKONW TEOPHHM CTPOEHUsS BEIIECTBA U
ANEKTPOJUHAMUKH: PABHOMEPHOE ¥ PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
cBOOO/IHOE MaJieHUE TeJ, IBHKEHUE MO0 OKPY>KHOCTHU, MHEPLHs, B3aUMOJICHCTBUE
ten, auddys3us, OpOyHOBCKOE IBMIKECHHE, CTPOCHUE >KUJIKOCTEH W TBEPIBIX TEll,
U3MeHeHne oObEMa Tell MpH HarpeBaHUM (OXJIAXJEHUH), TEIIOBOE PAaBHOBECHUE,
UCTIapeHue, KOHJEHCAlus, IUIABJIEHUEe, KPUCTAJUIM3alUs, KUIIEHUE, BIIAXKHOCTh
BO3/1yXa, MOBBIIICHUE JIaBJICHUSI ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBS3b MEXIYy IMapaMeTpaMH COCTOSIHHS ra3a B M3OIMPOLECCAX, dIEKTPHU3aLUs Ted,
B3aUMOJICUCTBUE 3apsJ0B; ONUCHIBATH MEXAHWYECKOE JBHUKEHUE, HCIONb3Ys
bu3nueckue BEIUUYMHBI: KOOPAMHATA, MyTh, EPEMEILEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, cuia, UMITYJIbC Tela, KHHETUYECKasl SHEPTHsl, TOTEHMAIbHAs SJHEPI U,



MexaHuveckass padoTa, MeXaHUYecKas MOIIHOCTh; NpPHU OMHCAHUM MPABUIBHO
TPAKTOBAaTh (PU3MUECKHI CMBICI HCHOJB3YEMBIX BEIMYUH, MX OOO3HAYEHUSA U
CAMHUIIBI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOLIUE JaHHYIO (DPM3UYECKYIO BEIIMYUHY C
JPYTUMU BEIMYNHAMU; ONMCHIBATh U3YYECHHbBIE TEMIOBBIE CBOMCTBA TEJ U TEIIOBHIE
SIBJICHUSI, UCTIOJIB3Ys PU3NYECKHE BEJIMUUHBI: JaBJICHUE ra3a, TeMIiepaTypa, CpeaHsis
KHMHETHYECKasi HEPrUsl XaOTUYECKOTO JBM)KEHHUS MOJIEKYJ, CpeAHEKBaJApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHsS JHEprusi, padbora rasa,
KOO (PUIIMEHT TMOJe3HOr0 JCUCTBUS TEIUIOBOTO JBUTATENsd; IPU OMHCAHUU
NPaBWJIBHO TPAaKTOBaTh (DU3MUECKUA CMBICT HCIOJNB3YEMbIX BEIHYUH, HX
000O3HAUYE€HUS W €IHWHHULBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0 BEIMYHMHY C JPYITMMU BEJIMYHMHAM; OIKCHIBATH HM3yYEHHBIE
AIIEKTPUYECKUE CBOICTBA BELIECTBA M JJIEKTPUUYECKUE SBJIEHUS (IIPOLIECCHI),
UCIIOJB3Yd (PU3MYECKUE BEJIMYMHBL DJIEKTPUUECKUN 3apsiji, SJIEKTPUUECKOE TOJIe,
HaIpsOKEHHOCTh  TOJISA, IIOTEHUHMAJ, PAa3HOCTh IOTEHUMAIOB, IPU ONHCAHUHU
NpaBUIBHO TPAKTOBAaTh (DU3MYECKUN CMBICI HCIONb3YEMBIX BEIUYHMH, HX
000O3HaUYEeHUsS U E€IUHMIBI; YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYHMHY C JPYTMMHU BEIUYMHAMH; aHAIU3UPOBaATh (U3HUECKUE
IPOLECChl UM SIBJICHUS, HUCHOJb3ys (PU3MUECKHE 3aKOHbl W TPUHIMIBL 3aKOH
BcemupHoro Ttarotenusi, [, II u III 3axkonsl HproTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHLMUII CYNEPIIO3HIINH
CWJI, TPUHUUI PABHOMPABHS HMHEPLUUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOPUI0 CTPOCHHSI BEILECTBA, Ia30BbI€ 3aKOHBI, CBA3b CpeaHEH
KUHETUYECKOW SHEPrUM TEIUIOBOIO JBMKEHHMS MOJIEKYl C  aOCONIOTHOM
TEMIIepaTypoil, — TEpBbIA  3aKOH  TEPMOJWHAMMKH, 3aKOH  COXPaHEHHs
NIEKTPUYECKOro 3apsna, 3akoH KysloHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAXXEHHE M YCJIOBUsS (IpaHHULIbI,
001acT) NMPUMEHUMOCTH; OOBSCHITH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MAIlUH,
npuOOPOB M TEXHUYECKUX YCTPOMCTB; pas3ivyaTh YCJIOBHS UX O0€30MacHOro
UCIIOJIb30BAaHUSI B TOBCEIHEBHOW JKW3HHW;  BBIIOJHATH 3KCIEPUMEHTHI 110
UCCJIEIOBAHNIO (PM3HUECKUX SIBJICHUM M MPOILIECCOB C MCIOJIb30BAaHUEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, pu 3ToM (GOpMYIHPOBATH MpobdiieMy/3anady U THIIOTE3y
y4e0HOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyA0BaHUS,
IPOBOAUTH OMBIT U (POPMYIUPOBATH BBIBOJIbI; OCYIIECTBIISATH MPSIMbIE U KOCBEHHbBIE
u3MepeHus: (U3MYECKUX BEJTUYHMH, MPHU 3TOM BBIOMpATh ONTUMAJIBHBIM CHOCOO
U3MEpPEHUsI W HCIOJb30BaTh W3BECTHbIE METOAbl OLIEHKM MOrPEIIHOCTEN
U3MEPEHH; HCCIeNoBaTh 3aBUCUMOCTH MEXIY (PU3UUECKUMH BEIUYMHAMHU C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUN, MpPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(¢uKCcHpOBaTh PE3yNbTATHI MOJTYYSHHON 3aBUCUMOCTH (PU3NUECKUX BEJIHUUH B BUJIE



TabmuI U TpaduKOB, JeNIaTh BBIBOJABI TI0 PE3yNbTaTaM MCCIICIOBAHMS; COOIIOAATh
npaBuiIa 0€30MACHOTO TPyJa MPH MPOBEICHUH UCCIICAOBAHUN B paMKax y4eOHOTO
IKCIIEPUMEHTa, Y4YeOHO-HCCIEAOBATEILCKOM W TIPOSKTHOW JEATEIBHOCTH C
UCIIOJIb30BaHUEM HM3MEPHUTEIBLHBIX YCTPOHWCTB W JIA0OPATOPHOTO OOOPYIOBAHMS;
pemath pacu€THbIC 3aJa4d C SBHO 3aJaHHOW (U3MYECKOW MOJCINBIO0, HCIOIb3Ys
(du3nyecKre 3aKOHBI M TPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4H BHIOWPAThH
(U3HYECKYIO MOJICTTh, BBIICIATH GU3NUISCKUE BETUYUHBI M (POPMYJIIbI, HEOOXOIUMBIC
Ui €€ pelieHus, TPOBOJIUTh PACUEThl U OILICHWBATHh PEATbHOCTH IOJYYCHHOTO
3HaYeHUS (DU3MYCCKON BEIMYHMHBI; PEIIaTh KAYeCTBCHHBIC 3aJladyM: BBICTPAUBATH
JIOTUYECKH HEMPOTHBOPEUYHMBYIO IEMOYKY PACCYKICHHA C ONMOPO Ha M3YYCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH B (DU3UYCCKHE SIBIICHUS;

UCTIOJIb30BaTh ITPH PEIICHUH YUEOHBIX 3a7]a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIS TIONCKA, CTPYKTYPHPOBAHMS, HHTEPIPETAIIMN M MPEACTABICHUS
yu4eOHOW W HAYYHO-TIOMYJSIpHOM WH(OpMamuu, TOMYyYeHHOW U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHYCCKH aHATM3UPOBATH MOIydacMyto HH(HOPMAINIO; PUBOINUTH
IIPUMEPHI BKJIaJIa POCCUUCKUX H 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OO0BSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MHUPA, B pa3BUTHE TEXHUKH U TEXHOJOTHH;
UCIIOJIb30BaTh TCOPETHUYCSCKUE 3HAHUSA 1O (U3MKE B IMOBCEAHCBHOW >KH3HH IS
oOecrieueHus: 0€30MACHOCTH TPH OOpalleHuH C MNpUOOpaMu W TEXHUUYECKUMHU
YCTPOMCTBAMHM, JIJISI COXPAHCHHS 370POBbS U COOJIOJCHUS HOPM SKOJIOTHUECKOTO
TIOBEJICHUS B OKPY’KaIoIIEeH cpefie; paboTaTh B TPYIIINE ¢ BHITOJHEHUEM Pa3TMYHBIX
COLIMAJIBHBIX POJICH, MJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHAILHO PACHPEICIsATh
O0S3aHHOCTH W IUIAaHUPOBATh JICATEIHBHOCTh B HECTAHIAPTHBIX CHUTYaIUsX,
aJICKBaTHO OIICHUBATh BKJAJ KaXJOr0 W3 YYAaCTHHKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMom MpoOJIEMBI.

K konity o0yuenus B 11 ki1acce npeMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (u3uku B (HopMUpOBAHHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUUYECKOM JESITEIbHOCTH JIOJIEH, LEJIOCTHOCTh U €IUHCTBO
(Gbu3nYeCcKO KapTUHBI MHpPA; YYUTHIBATH TPAHUIBI TPUMEHECHHUS HW3YyUYCHHBIX
bU3MYEeCKUX MOJENEH: TOYEUHBIN DJIEKTPUUYCCKUN 3apsfl, JIyd CBETa, TOUCUHBIH
HMCTOYHMK CBETA, SAJIEpHAs MOJEIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOTO siJipa Mpu
pemeHnn (PU3NYECKUX 3aJ]1ay; paclo3HaBaTh (U3MUECKHUE SIBJICHUS (TPOIECCHI) U
OOBSICHSITh MX HA OCHOBE 3aKOHOB JJEKTPOJWHAMUKM W KBAHTOBOW (DHU3UKHU:
ANEKTPUYECKAsE MPOBOJUMOCTb, TEILUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE
JEUCTBHUSL TOKA, B3aUMOJCHCTBUE MATHUTOB, DJICKTPOMAarHWTHas WHIYKLUs,
JICVCTBHE MArHUTHOI'O IIOJSI HA MPOBOJHUK C TOKOM W ABWXKYIIMMCA 3apsii,



AJIEKTPOMArHUTHBIE KOJIE€OAHUS U BOJIHBI, IPSMOJIMHEMHOE paclpoOCTPaHEHUE CBETA,
OTpakeHue, MperoMieHne, uHTepdepeHnrs, nudpakiuus U MOsIpU3alus CBETa,
Jvcriepeust cBeTa, poroanekTpudeckuii 3pdekT (hoToaddexT), CBETOBOE JaBlICHHE,
BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa BOJOpPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAs] PAaJIMOAKTUBHOCTH;, ONMCHIBATH H3YyUYECHHbIE CBOWCTBA BEIIECTBA
(97eKTpUUYECKHUE, MAarHUTHBIC, ONTHYECKUE, JJICKTPUUYECKYI0 MPOBOJUMOCTD
pa3IMYHBIX Cpel]) M OJJICKTPOMATHUTHBIE SIBIICHUS (TMPOIECCHI), HCIOIb3YS
bu3nUecKue BEIUYUHBI: DJICKTPUYECKUN 3apsiji, CHiIa TOKa, DJIEKTPUUYECKOE
HANpsDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIEHUE,  PA3HOCTh  MOTEHIHAJIOB,
AIIEKTPOJBIIKYIIAS CUJia, paboTa TOKA, MHIAYKIMS MarHUTHOTO TOJIs, CHila AMIiepa,
cuia JlopeHIia, HHIyKTUBHOCTD KaTYIIKU, YHEPTHUS ANEKTPUIECKOTO M MAarHUTHOTO
MOJIEeH, MePUOJ] M YaCcTOTa KoJeOaHuil B KO1e0aTeIbHOM KOHTYPE, 3aps/l U CUjla TOKa
B MIPOIIECCE TAPMOHUYECKHX JIEKTPOMArHUTHBIX KoJieOaHui, (POKyCHOE pacCTOsHUE
U ONTHYECKas CUJjia JIMH3bI, MPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKHIA
CMBICTT HCIOJB3YyeMbIX BEJIWYUH, HMX OOO3HAYCHHS W EIUHUIIBI, YKa3bIBaTh
(opMyJibl, CBA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIUUNHY C JPYTUMHU BEIMYMHAMY;
ONKCHIBATh M3YyUYEHHBIE KBAHTOBBIC SIBJICHUS W TMPOLIECCHI, HCIOIB3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJbC (OTOHA, MEPUO/] MOTypacmaaa, SHEPTUsl CBSI3U
aTOMHBIX fJIep, MPH OMHCAHWW TMPABWIBHO TPAKTOBATh (PHU3UYECKUI CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYECHUs] U EIUHUIIBI, YKa3blBaTh (DOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (DUM3HUECKYI0 BEIWYMHY C JPYTMMH BeJIHYMHAMU,
BBIYHCIIATh 3HAUYCHHWE (U3MUECKOW BEIMYMHBI, aHAIU3UPOBATH (HU3MUECKUE
MIPOIECCH U SBJICHUS, UCTIONB3Ys (DM3UUECKHUE 3aKOHBI M MPHUHIUIILL: 3akoH OMa,
3aKOHBI IOCJIEOBATEIBHOIO U MapaJljIeIbHOTO COSAMHEHHUS MPOBOJIHUKOB, 3aKOH
Jxoyns—Jlenna, 3akOH JJIEKTPOMAarHUTHOW WHAYKIIWU, 3aKOH MPSIMOJIHMHEHMHOTO
pacnpoCTpaHEHHUsI CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEIIOMJICHUS CBETA,
ypaBHeHue OWHIITEHHA A (HoTodPdeKTa, 3aKOH COXPAHEHMS] SHEPIUH, 3aKOH
COXpaHEHHUS MMIIYJIbCA, 3aKOH COXPAHEHMS DJIEKTPUYECKOro 3apsijia, 3aKoH
COXpaHEHHUsI MacCOBOTO YHCIIa, MOCTYNaThl bopa, 3aKk0H palnOaKTUBHOTO pacraja,
IpU ATOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOe
BBIDOKCHHE W YCIOBUSA (TpaHUIBl, O0OJACTH) TNPUMEHUMOCTH; OMPEALIAThH
HaIpaBlIieHUE BEKTOpa MHAYKIIUHA MAaTHUTHOTO TTOJIs IIPOBOTHUKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIOpeHI1a; CTpOUTh U OMUCHIBATh N300paKeHUE,
CO3/1aBa€MO€ TIOCKUM 3€pKajioM,
TOHKOW JIMH30M; BBIMIOJHATh SKCIEPUMEHTHI IO HCCIENIOBAHUIO (PUIUUECKUX
SIBJICHMH U MPOLECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUN: MpU
3ToM (OPMYIUPOBATh TPOOIEMY/3a7ady U TUIIOTE3y Y4eOHOTO JKCIEPHMEHTA,



coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOr0o O0OpYAOBaHMS, MPOBOAUTH OMBIT U
(dbopMynupoBaTh BBIBOJBI; OCYIIECTBISATH MpsIMbIE U KOCBEHHBIE H3MEPEHUS
bu3MYecKuX BEIWYUH, MPU 3TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO M3MEpPEHUS U
WCITOJI30BATh U3BECTHBIE METO bl OLIEHKH IMOTPEIIHOCTEN N3MEPEHUI; NCCIEA0BATh
3aBUCUMOCTH (PU3MUYECKHUX BEJIIMYUH C UCIOJIb30BAHUEM MPSIMBIX W3MEPEHUI: MpHU
3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATh pPE3YJIbTaThl MOIYyUYECHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUE TAOJIHII U TpaUKOB, A€JIaTh BEIBOBI 1O
pe3yibTaTaM HCClIeOBaHus; COOJI0JaTh NpaBWwia OE€30MacHOro TpyjAa IMpHU
NPOBEJCHUHN HCCIENOBAaHMI B paMKax ydeOHOro OKCIEpUMEHTa, Y4eOHO-
UCCJIENOBATENBCKOW M IMPOEKTHOM  JEATENBHOCTH C  HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO O0OPYAOBAaHUS; peliaTh PACUETHBIE
3aJ]aui C SBHO 3aJaHHOU (pU3MUECKON MOJIENbI0, UCTIOJb3Ys (PU3NUYECKUE 3aKOHBI U
INPUHIUIBI, HA OCHOBE aHajM3a YCJIOBHS 3aJaud BbIOMpATh (PU3NYECKYIO MOJENb,
BBIICNISATh (DPU3MUYECKHE BEIMYUHBI U (HOPMYJIbI, HEOOXOIUMBIE NJisi €€ pEIIeHMUS,
MPOBOJUTH PACUETHI U OLICHUBATH PEATILHOCTH MOJYYEHHOTO 3HaYeHUs (PU3NIECKOM
BEJIMYMHBI;, pelIaTh  KA4eCTBEHHbIC  3aJaud:  BBICTpAWBaTh  JOTHYECKHU
HEITPOTUBOPEUYMBYIO LIETIOYKY PACCYKIEHUN C ONMOpPOM HAa M3YyYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

MCII0JIb30BATh NP PEIICHUH yU4eOHBIX 3371a4 COBPEMEHHbIE HHPOPMAIIUOHHBIC
TEXHOJIOTHUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALNA U MPEICTABICHUS
y4eOHOM ¥ HAy4YHO-TIONMYJSIpHOW WHMOpMAIUU, TOJYYeHHONW U3 Pa3IuYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBAThH MOJYyYaeMyl0 UH(POPMALINIO; OOBSICHATh
MPUHITUIBL ACHCTBUS MAaIlIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuyarh
yCIIOBHUSI MX O€30MaCHOr0 MCMOJb30BAHMUS B IMOBCEIHEBHOM W3HH;, MPHUBOJIUTH
MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KM3HU IS
oOecrieyeHus: 0€30MAaCHOCTU TpH OOpallleHHH C NpUubOpaMu M TEXHUYECKUMHU
yCTpOMCTBaMHU, JIJIsi COXpPAHEHUS 370POBbs U COOJIOJECHUS HOPM SKOJIOTHYECKOIr0
MOBEACHUS B OKpYKarollel cpene; padoTaTh B IPYIINE C BHIMOJIHEHUEM Pa3TUUYHBIX
COLIMAJIBHBIX POJIEH, MIaHUPOBATH PAaOOTy TPYMIbl, PAMOHAIBHO PACTIPEACISThH
O00s3aHHOCTH ¥ TUTAHHPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYyaIUsX,
aJIeKBaTHO OIIEHWBATHh BKJIAJ KaXKJIOTO W3 YYAaCTHUKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoM MPOOJICMEL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (unpponnie)
Ne i/ o0pa3oBaTe/ibHbIE
MPOrpaMmmbl Konrtpousbnbie | IlpakTuyeckue
Bcero pecypcsl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 hitps://m.eds00.ru/7f410f72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruxa 5 https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.2 Husanuia / https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON 9 1 bubnmuorexa [JOK

Teopuun

https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

3.2 OCHOBBI TePMOZIMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmorexa [IOK
3.3 ®dazoBble IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOJINHAMUKA
bu6mmoreka [IOK
41 OneKTpocTaTiia 10 https://m.edso0o.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubnnoreka [JOK
4.2 Pa3IMYHBIX cpesax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoauyecTBo yacos DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (ungposie)
e NporpamMMalI Beero Konrpounnbie | IlpakTHueckue odpa3oBaTelbHbIE
paboThI pa6oThbI pecypeel
Paznen 1. JIEKTPOJAMHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas Bbu6moteka [JOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmmnoreka HOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubnmnoreka HOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6nunorexa LIOK
2.3 Orruxa 10 3 https://m.eds00.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCUTEJIbHOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazueny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEeHThl KBAHTOBOUM ONTHKHU 6 ﬁg&nﬁgfgigsll; 41c97¢c
4.2 Crpoenue aToma 4 Bu6muotexa [JOK
https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.3 ATOMHOE 5/1p0 5 https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 E;ISSH/I//I;TS(;?S/I; 41¢97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnunorexa LIOK
6.1 OGobmaromee nosTopeHHe 4 https://m.eds00.ru/7f41c97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
No uugposbie
n/n Tewa ypoka B Koutpoabusie | IlpakTuueckue obpazoBaTebHbIE
cero
padoThbI padoTsI pecypent

®usuka — Hayka o npupozae. Hayunsie bubnuoreka [IOK

1 METO/1bl TO3HAHUSI OKPYKAOLIEro MUpa 1 https://m.edsoo.ru/ff0c32e2
Poub 1 MecTo ¢u3nku B GOpMHPOBAHUT

) COBPEMEHHOM Hay4HOM KapTHHEI MHPa, B 1 Bubmmorexa LHOK
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH https://m.eds00.1u/ff0c33e6
Mexanuueckoe qBrxeHue. OTHOCUTEIbHOCTD

3 MEXaHUUECKOro ABmxeHus. [lepemenienue, 1 bubmmorexa [IOK
CKOPOCTB, YCKOPEHHE https://m.edsoo.ru/ff0c3508

4 . 1 bubnmorexa LIOK
PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE hitps://m.eds00.ru/ff0c3620
PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE bubmmnoreka HOK

5 JIBHKEHHE 1 https://m.edsoo.ru/ff0c372e
CBoOonHoe majeHue. Y ckopeHrne cBOOOHOTO bubnmnorexa [JOK

6 MajicHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe nBuxeHue. /[Brxenne

7 MaTEpHAILHON TOUKH 110 OKPY/KHOCTH. 1 bubmmorexa [IOK
Kontponbhas padota 1 «Kunemaruka» https://m.edso0.ru/ff0c3ada
[Tpunuun otHOcUTenbHOCTH [ amues.

8 NHepuuanbHble CUCTEMBI OTCUeTa. [1epBbiit 1 bubnmoreka [IOK

3akoH HproroHa

https://m.edsoo.ru/ffOc3be8
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Macca tena. Cuna. [IpuHiun cynepno3uiuu

bu6nmoreka [IOK

cuit. Bropoi 3akon HeroroHa st
MaTepUaJIbHOU TOYKU

https://m.edsoo.ru/ffOc3be8

Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX

bubnunoreka LIOK

10 TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO TsroTteHus. Cuia bubmmoreka [JOK

1 TskecTu. [lepBas kocMHuueckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00

bubmuoreka [{OK

12 Cuna ynpyroctn. 3akon I'yka. Bec Tena https://m.edso0.ru/ff0c3e18
Cuna tpenus. Koapoumuent rperns. Cumna

13 COMPOTHBIICHUSI TIPH IBUKCHHUH Tella B Bubmorexa IIOK
JKHIKOCTH HITH ra3e https://m.edsoo0.ru/ff0c3f76
[ToctynaTenbHoe U BpaliaTeabHOE JBUKEHHE

14 a0COMIOTHO TBEPAOTO TeNa. MOMEHT CHITBI. Bu6mnuorexa [IOK
Iliievo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNmnynbe MarepuanbHOM TOYKH, CHCTEMBI
MaTepHaJIbHBIX TOYeK. IMIybC cuitbl. 3aKoH Bu6miorexa [[OK

15 COXpaHCHHA UMITyJIbCa. PeaxTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
Pabora u moutHOCTh cuibl. Kunernueckas

16 SHEprus MaTepuaabHoi Touku. Teopema 00 bubmiorexa [IOK

W3MEHEHHH KUHETUIECKOM OHEPIruun

https://m.edsoo.ru/ff0c4502
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17

[TorenumanbHas sHeprud. [loTeHumanbHas
SHEpPrus yrnpyro 1epopMUpOBaHHOM
npykuHbl. [loTeHnManbpHas sHeprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

HOTCHHI/IaJIbHLIe U HCIIOTCHIUMAJIBbHBIC CUJIBI.
CBs13b pa6OTLI HCIIOTCHIUAJIBHBIX CHUJI C

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

W3MEHEHHEM MEeXaHHYSCKOM OHECPIUHn
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OHCPIUH

19

JlaboparopHnas pabota «lccrnenoBanue CBSI3u
paboThI CHIIBI C U3MEHEHHEM MEXaHUUYECKOM
SHEPruu Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

20

KonrtponbHas pabdora 2 1o Teme
«Kunemaruka. /lnunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.
BbpoyHnosckoe nBuxenue. Audpdys3us

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaxkrep ABUKEHUS U B3aUMOJCHCTBUS
4yacTull BeulecTsa. MoJienu CTpoeHust ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

23

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosinHast ABoraapo
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TemnnoBoe paBHOBecue. TemnepaTrypa u eé

24 n3Mmepenue. [lkana remneparyp Llenscus
Uneansusiii raz B MKT. OcHoBHOE bubnunorexa LIOK
25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHei
26 KMHETUYECKON SHEPIUH IBMKEHUS MOJIEKYJI. bubnnorexa [JOK
. https://m.edsoo.ru/ff0c511e
VYpaBuenne Menneneesa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
5 JlabopaTtopHast pabota «HMcciaenoBanue
8 3aBUCHUMOCTHU MEX]y l1lapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOI0 Ta3ay
N3omnpoueccel B uAcaIbHOM ra3e u ux bubnnorexa [JOK
29 rpaduyeckoe MmpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TEpMOANHAMAYECKON
30 CHCTEMBI U CIIOCOOBI €€ U3MEHEHHS. Bu6mnuorexa [IOK
KonnuectBo temnots! u pabora. BuyTpenHss https://m.eds00.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UAEALHOTO rasa
31 bubmmoteka IIOK
Buaer Tennonepenatn https://m.eds00.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEIIOTHI MpH TeIjIonepeaye. bubnnorexa [JOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTtHBbIi poriecc
33 I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TI0 bu6muoreka [IOK

IMPUMCHCHHUEC K U30IIpoucccamM

https://m.edsoo.ru/ffOc5efc
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Heo0OpaTtumMocTh mpo1eccoB B pUpoOIe.

bu6nmoreka [IOK

34 Bropoii 3akoH TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
[Tpuniun nevicteust u KII/ TenmoBoit bu6nmoreka [IOK

35 MaIlHHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KI1JI

37 DKOJIOTUYecKre MPOoOIeMbl TEIIOOHEPTETHKU
Oo6o6maromuii ypok «MosekymspHas Gu3nKa. bubmmoreka [JOK

38 OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponsnas pabora 3 mo teme

39 «MornekynspHas puszuka. OCHOBBI EH6JIIHOTeKa [OK
TePMOJIHAMUKID https://m.edsoo.ru/ff0c6a50
[TapooOpa3oBaHre U KOHICHCAITUS. bu6nmorexa LIOK

40 VcnapeHue U KUneHue https://m.edsoo.ru/ff0c63b6

41 AGCOI0THAs M OTHOCUTENIbHAS BIIaAXXHOCTh bubmmnoreka HOK
BO31yxa. HacelmeHHslii nmap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n

42 amopdHbIe Tena. AHU30TPONHS CBOMCTB Bu6mmoreka [JOK
KpHCTaIOB. JKUIKHE KPUCTAIIIBI. https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTepHabl
[InaBnenue u kpucTayuM3anus. Y genbHas bubnuoteka [JOK

43 TeruioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708

but6mmorekxa [IOK
44 YpaBHeHUe TeroBoro 6agaHca

https://m.edsoo.ru/ff0c6820
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OnexTpuzanus Tej. JINEKTPUIECKUi 3apsil.

bu6nmmoreka [IOK

45 JIBa BUJa 21IEKTPUYECKUX 3apsA0B https.//m.edsoo.ru/ffOc6bcc
IIpoBOIHKKH, TUATIEKTPUKH U

46 TIOJYIIPOBOJAHKMKH. 3aKOH COXPAHEHUsI Bubmmorexa LIOK
MEKTPHYECKOTO 3apsi/ia https://m.edsoo.ru/ffOc6bcc
B3aumoneiictBue 3apsnoB. 3akoH Kynona. bubnunorexa LIOK

4l TodeuHbIN SACKTPUICCKHUN 3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsoxk€HHOCTD 3IIEKTPHYECKOTO OIS,

48 [TpUHLIUI CYTIEPIO3UIMH 3IEKTPHUECKHX Bubimorexa LIOK
roveit. JIMHUH HATPSKEHHOCTH https://m.edso0.ru/ffOc6df2
PaGora cuit 31eKTpoCcTaTHuecKoro moJsl. bubmmoreka [JOK

49 ITorenuuman. Pa3HOCTh HOTEHIIMAIIOB https://m.edso0.ru/ff0c6f00
[TpOBOAHUKY U AUAIICKTPUKH B

50 3JIEKTPOCTATHYECKOM TIOJIE. brbmorera [IOK
JTIHOMEKTPHYECKAs IPOHHIIAEMOCTD https://m.edsoo.ru/ff0c7018

) bu6nmorexa LIOK

o1 OnekTpoémKocTs. Konnercarop https://m.eds00.ru/ff0c7126

- DIeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnnorexa [JOK
DHeprus 3apsHKEHHOTO KOHJIEHCaTopa https://m.edso0.ru/ff0c72c0
JlaGopatopHas pabota "M3mepenue

53 IIEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE

- KOHJIEHCATOPOB, KOMMPOBAJIHHOTO aIapara,

CTPYHMHOTO MPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE AIEKTPOIpuOopoB
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55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanusl. [locrosunsii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHUE. 3aKOH
OmMa jy1st yyacTka Lenu

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIAaHHOE COCIMHEHHE TIPOBOTHHKOB.
JlabopaTtopnast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.

3akoH J[xoynsa-Jlenna

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

58

3akon OMa 715 OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC.

JlaboparopHas pabota «H3mepenne D/1C
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

ONEeKTPOHHAs MPOBOAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTB CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

60

DnekTpuueckuil Tok B Bakyyme. CBoicTBa
3JIEKTPOHHBIX MTYYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HX COOCTBEHHAs U

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

MMpuMECHasA NpOBOAUMOCTE. CBolicTBa P—
nmaepexona. HOJ'IprOBO,Z[HI/IKOBBIe HpI/I60pBI
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DJIEKTPUUYECKUI TOK B paCTBOpaxX U

6 paciuiaBax 3J€KTPOJIUTOB. 1 Bu6muorexa [IOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEKTPUUYECKHI TOK B ra3ax.

63 CaMOCTOSTEIIbHEINA U HECAMOCTOSTCIIbHBIN 1 b H6J_IHOTeKa LOK
paspsyt. Mosams, Tlnasma https://m.edsoo.ru/ff0c84ae
DnekTpuueckue npuOopbl U yCTPOMCTBA U UX

64 npakTuueckoe npumenenue. [pasuna 1 Brbmiorexa [IOK
TeXHIKH 6e30MaCHOCTH https://m.edsoo.ru/ff0c86fc

. bubnunoreka LIOK

65 O06006manmui ypok «IeKTPoIHHAMUKA» 1 hitps://m.eds00.ru/ff0c88be
KoHTposnbHas padota 4 1o Teme
«Qnekrpocraruka. [IocTosHHBIMI Bu6mmoreka [JOK

66 BHGKTpI/I‘leCKI/Iﬁ TOK. TOKH B Ppa3JINYHBIX 1 https://m'edsoolru/ff0C8a8a
cpenax»

PesepBHblit ypok. KonTponbHas paboTa 1o bubmuoreka [IOK

67 Teme "DIEeKTpoAMHAMUKA" 1 https://m.edso0.ru/ff0c8c56
PesepBHblit  ypok. OOoOmaronmii ypok 1o bubmuoreka [IOK

68 temam 10 knacca 1 https://m.edsoo.ru/ff0c8f6c

OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
11 KJIACC
Ne Tema ypoka KonuyectBo yacos
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n/n DJIeKTPOHHbIE
B Konrpoasnbie | IlpakTuyeckue | unmdposbie
cero
padoThI padoThI o0pa3oBaTe/ibHbIE

pecypchl
[TocTossHHBIE MArHUTHI U UX B3aUMOJECHCTBUE.
MaruuTHOe noJsie. Bektop MaruHuTHoOM Bub6nuoreka [IOK
MHYKIMH. JIMHUE MarHUTHOH HHAYKLNK 1 https://m.edsoo.ru/ff0c9778
MarnuTHoO€e 1oJjie TPOBOJHUKA C TOKOM.
OmnsiT Dpcrena. Bzanmopelicteue 1 bubmorexa LIOK
TPOBOIHHKOB € TOKOM https://m.edsoo.ru/ff0c98fe
JlaGopaTopHas pabota «3yuenue bubnnoreka [JOK
MAarHUTHOTO OJIL KaTyIIKH C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
tokoM. Cumita Ammnepa. JlabopatopHuas pabora Bu6miorexa IIOK
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apshKeHHYI0 yacTtuily. Cuiia 1 bubmuorexa LIOK

https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunbl Jlopeniia
DOnekTpomMarauTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAyKImuu. 3/1C

1

WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
naaykunn Papanes
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JlaGoparopnass ~ pabora  «MccnempoBaHue

bu6mmoreka [IOK

7 SIBJICHUSI DJICKTPOMArHUTHOW UHIYKITUW)) https://m.edsoo.ru/ff0cal50
NHIyKTUBHOCTD. SIBJICHUE CAMOMHTYKIIHH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO Bub6nuoreka [IOK

8 TTOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.eds00.ru/ff0ca600
oJjie
TexHuuecKkre yCTpoCTBa U UX PUMEHEHHUE:
MTOCTOSIHHBIC MarHUTBHI, JIEKTPOMArHUTHI,

9 ANEKTPOABUTaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb

10 Oo6o06maromuit ypok «MarautHoe mnose. bubnnorexa [JOK
DNEeKTPOMarHuTHAs WHIYKIIHS) https://m.edsoo.ru/ffOcab82
KonrtponsHas pabdora 1 no Teme «MarautHoe bubnuoreka [IOK

11 nosie. DIEKTPOMarHuTHasE MHIYKIUS https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
[Mapmonunueckue konebanus. Y paBHEHHE Bu6miorexa IIOK

12 rapMoHM4ecKux konedanui. [Ipespamenne https://m.edsoo.ru/ff0caf06
SHEPTUH
JlabopaTtopHas pabora «lccnenoBanue

13 3aBUCHMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHMi

rpy3a Ha HUTU OT JUIMHBI HUTH U MaccChl
rpy3a»
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Koneb6atenpubiii koHTYp. CBOOOIHBIC
3JIEKTPOMArHUTHBIE KOJICOAHHS B UJCaTbHOM

14 KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY bubmuorexa [IOK
MEXaHMYECKUMH M JIEKTPOMATHUTHBIMH https://m.eds00.ru/ff0cb820
KoJe0aHusIMU
®opmyna TomcoHa. 3akKOH COXpaHEHUS

15 SHEPTUH B UICATHHOM KOJIEOaTeIbHOM bubuorexa TIOK
KOHTYpE https://m.edsoo.ru/ffOch9c4
[IpencraBnenue o 3aTyxaroMMX KOJeOaHMUIX.

16 BrIHYXIeHHBIE MEXaHUYECKHE KOJICOaHNUSI. Bu6moreka [JOK
Pesonanc. Boinyxuennbie https://m.eds00.ru/ffocbb86
AJIEKTPOMArHUTHBIE KOJICOaAHHS
Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN

17 NepeMEeHHbII TOK. MOIIIHOCTh EPEMEHHOTO Bu6uorexa [JOK
TOKa. AMIUTMTYJHOE H JIeHCTBYIOLIEE https://m.edsoo.ru/ffOchd34
3HAa4YEeHHE CUJIbl TOKA U HAIIPSHKEHUS

18 Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpeOieHne JIeKTPUIECKO SHeprun
Y CTpoicTBO U PaKTHYECKOE TPUMEHEHHE

19 ANEKTPUIECKOT0 3BOHKA, FeHepaTopa bubmorexa TIOK
MEPEMEHHOT0 TOKa, IMHUN dJIeKTponepeaay https://m.edsoo.ru/ff0cc324
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

20 anekTpodHeprun. KynbpTypa ucmoib30BaHus

3JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HU
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MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bu6mmoreka [IOK

21 pacipoCTpaHCHuA U UTMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. bubmmoreka [JOK

22 Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubnuorexa [JOK

23 ckopocTs. [lIkana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.

24 Pa3Butne cpencts cBs3u. Paguonokarus
KonTponbnas padora 2«Kosebanus u bubnnorexa [HOK

25 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE PacIIpOCTPAHEHHUE CBETA B

26 OTHOPOIHOIA cpefie. TOUeUHbINH HCTOUHHK bubsmorexa LIOK
cera. JIyu cBeta https://m.edsoo.ru/ff0cd350
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceera. [TocTpoeHne U300paKeHHi B ITIOCKOM Bubnmorexa IIOK
sepKaite https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE

28 oTpaxkeHHe. IIpenenbHbIN yroll MOIHOTOo bu6miorexa [OK
BHYTPEHHEr0 OTPAKEHHs! https://m.edsoo.ru/ffOcd7f6

29 Jlaboparopuast pabota «3mepenue bubnmnoreka [JOK

TMOoKaszaTeirsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a
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JIunzel. [locTpoeHne n300pakeHUid B JIMH3E.

30 dopmysia TOHKOM JIMH3BL. Y BEJTMUYEHHUE bubmorexa TIOK
e — https://m.edsoo.ru/ffOcddle
Jlaboparopnas ~ pabora  «MccrnenoBaHue
31 CBOWCTB M300paXCHUN B TMH3AX)»
Hucniepcust ceeta. CIIOXKHBIN cocTaB 0e1oro
32 ceera. L[Ber. JlabopaTopHas pabora
«HabmroneHue nucnepcun cBeTay
Wnrtepdepennus creta. Judpaxus ceeta. bubnuorexa [JOK
33 JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
[TorepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
34 [Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTrueckue mpuOOpbI U yCTPOUCTBA U
35 YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
I'paHHIIBI TPAMEHUMOCTH KJIACCHYECKON
36 MexaHuKH. [1ocTynaTsl CreuaibHOl TEOpUr bubmuorexa TIOK
OTHOCHTENEHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. bubnuotexa [JOK
3ame IeHHE BPEMEHH U COKPAIEHHE JIJTHHBI https://m.edsoo.ru/ffOcfa42
DHeprust U UMITYJIbC PEISITUBUCTCKON
33 vacTuilbl. CBsI3b MAcChl C SHEPIUeH u bubmuorexa TIOK
MMITYJTbCOM. DHEPIHs MOKOS https://m.edsoo.ru/ffOcfc68
29 KonTponbnas padora 3«OnTrka. OCHOBbI bubnnorexka [JOK

CHGHHaﬂBHOﬁ TEOpPHUU OTHOCUTCIIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0
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®otonsl. Dopmyna [Inanka. Jueprus u

bu6mmoreka [IOK

40 HUMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnmoreka [JOK
4l Ompitel A. I'. CTroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl  Qorodddekra.  YpaBHEHHE
42 Diinmreiina 11 Gorodddexra. «KpacHas E‘H6H/I’/I°Te§a HofifdeOlS
ttps://m.edsoo.ru e
rpanuna» Gotorddexra
Hasnenue ceera. Onwitel [1. H. JleGenena. bubnunoreka [JOK
43 XHUMHUUYECKOE JIENCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE
44 MpUMEHEHHE: (POTOIIEMEHT, (OTOAATUUK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
Pemenue 3agad nmo reme «1€MEHTHI bubmuorexa [JOK
45 KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OnbIThI
46 Pesepdopra o paccesHUO 0-9acTH bubmorexa HOK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmoreka [JOK
a7 Ioctynarsi bopa https://m.edsoo.ru/ffod0afa
18 W3nyuenue u nornomuieHue GOoTOHOB NMPU bubnnorexka [JOK

Nepexoie aTOMa C OJTHOTO YPOBHSI SHEPTUU

https://m.edsoo.ru/ff0d0afa

Ha Apyrou. Buasl cekTpos
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BomnHoBEIe cBoiicTBa yacTull. BoaHEI fe
bpoiinsa. KopnyckynsipHO-BOTHOBOM JyaJIu3M.

bubmuorexa [JOK

49 CrioHTaHHOE U BHIHYKJICHHOE H3JTyYCHHUE https://m.edsoo.ru/ff0d0ca8
OTkpbITHE paIn0aKTUBHOCTU. OMBITHI

50 Pesepdopaa 1o onpeeneHuio cocTaBa bubuorexa TIOK
PalMOAKTUBHOTO U3ITyYCHHS https://m.edsoo.ru/ffod0fd2
CsoiicTBa anb(da-, 6era-, raMmma-u3Iy4eHUS.

51 BnusiHue pagnoakTHBHOCTH Ha KUBbIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEUTPOHA. 30TOMBL.
Anbda-pacnag. DIEKTPOHHBIA U Bu6miorexa IIOK

52 HO3I/ITpOHHBII>i 6eTa'paCHaI[. FaMMaI/I3queHI/Ie https//medsooru/fdel]_Gz
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
peakuuu. SnepHslit peaktop. [Ipobiaemsl, Bu6mmoreka [JOK

53 MEPCIEKTUBBI, FKOJOTUYECKUE ACTIEKTHI https://m.eds00.ru/ff0d1356
SIEPHOMN YHEPIEeTUKU
DOnemeHTapHbIe YacTUlbl. OTKpPBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
perucTpaiuu 3JIeMEeHTapHbIX YaCTHII. Bubmorexa [IOK

54

Kpyrusiit cron «®@yHaameHTanbHbIe
B3auMoecTBUA. EqMHCTBO dusnueckoit
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38
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Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3Bé3I[BI, IIJIaHCTHhI, UX BUAUMOC ABUKCHUC.
Conneunas cucrema

56

Counune. ConHeunast akTUBHOCTE. McTOUHUK
sHeprun CoJiHIIa U 3BE3T

57

3BE3/1bI, ©X OCHOBHBIC XapPAKTEPUCTUKH.
3BE3bI IIaBHOM ITOCIEI0BATEIbHOCTH.
Buytpennee crpoenue 3831 CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU 1
sposmronuy CoHIa U 3BE3]

58

Mnineunsiii [lyTe — Hamma ['anakTuka.
[lonoxenne u paBuxkenue ConHua B
lanaktuke. ['amaktuku. YEpHbIE NBIPHI B
sIpax rajJakTHK

59

Bcenennas. Paz0eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydyeHue.
MeraranakTuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KonrtponbHas pabota 4 «5eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

62

O6o06matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITMATLHON M dTHYECKOM
chepax IeaTenTbHOCTH YeJIOBEKa




63

O6o0maromuii ypok. Poibs 1 mecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTHHE MHpa

64

O6o06maromuit ypok. Ponb pusnueckoit
TEOpuH B HOPMHUPOBAHHUHU TIPEICTABICHUHN O
¢bu3nveckoil KapTUHE MUpa

65

O6o6maromuii ypok. Mecto pusndeckoit

KapTUHBI MUpPa B 00ILIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
pUpoIe

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHYKIHS

67

PesepsHblit ypok. OnTrka. OCHOBBI
CIELMAIBHON TEOPUU OTHOCUTEIBHOCTU

68

Pesepnsiii ypok. KBantoBas dusuka.
DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



Kontponbnas padora Nel.10 kiacc.

10.1. PABHONEPEMEHHOE ABWXEHUE

BAPUAHT 1

1. JIbnxHMK cnyckaercs ¢ LOPBI C HAaYaJIbHOH CKOPOCTHIO
6 M/c u yckopenuem 0,5 m/c”. KakoBa mimua TOPBI, €ciu
CIIyCK C Hee mpojmoinkajics 12 c¢?

2. ABTOGYC mBHXKeETCS CO CKOpocThIO 54 kM/4. Ha kakom
PaCCTOAHAN OT OCTAHOBKH BOAWTENb HOJKEH HAYATE TOpMO-
[ | XeHue, ecnm s yno6c2TBa [ACCaXHPOB yCKOPEHHE HE JOJIK-
HO mpeBblmiath 1,2 m/c™?

3. Koopamuara mswkymerocs Tena c TEYCHHEM BpEMEHH
MEHACTCSL [0 CHEAYIOMIEMY 3aKOHy: x=—1+3¢—£. Onpenenn-
TC HaYalbHYI0 KOOPAMHATY Tela, MPOEKLHI0 HAYAILHOI CKOpO-
CTH M TIPOEKUHIO YCKOPEHHS. YKa)KuTe XapaKkTep JBUKEHHS Tesa.

I 4. Tponseiibyc neurancs co CKOpocThi0 18 kM/u u, 3a-
TOPMO3HB, oCTaHOBHJICA 4epes 4 c. Ompexenure YCKOpeHue
M TOPMO3HOH MyTh Tposeibyca.
A : S. Camonery nis B3nera HYXHO IIpH-
: }‘ﬁ‘_[ﬁ 00OpECTH CKOPOCTBD, pPaBHYIO 252 km/4.
5 . Ckonbko BPEMEHH JUIMTCS pPasroH, ec-
% JI1 3TA CKOPOCTh JOCTUTAETCS B KOH-
: L€ B3JICTHOH IOJOCH JUTHHON 980 M?
3 6. Ilo rpapuky npoekunu CKOpO-
2 CTH, H300paXkeHHOMY Ha pucyHke 1, on-
1 ——  PCICINTE YCKOpEHME, C KOTOPHIM JBH-
| TAJIOCh TeJI0, M—IIepeMEIIeHHE, COBep-
0274 6 6 107 % LOIEHHOEe MM 3a Bpems 8 c.
Puc. 1

7. ,Z[Pa ABTOMOOMIISL BBIE3XAIOT H3 OJHOLO MMyHKTA B OJ-
HOM HanpasineHud. IlepBelii 4BTOMOGHIL BBIeBKACT Ha 20 ¢
[103%e npyroro. O6a ABMKYTCS C OXHHAKOBBIM YCKOpEeHHueM,
paBHbIM 0,4 M/c”. Yepes ckoibko BPEMCHHU, CYHTasi OT Ha-
Halla JIBIOKCHHS TEPBOrO aBTOMOGHIIA, pPACCTOSHIE MEXIY
HUMH OKaxeTcs paBHbIM 240 Mm?

1 8. C xakuM yckopennem aBmKeTCs TeJO, €CHM 3a Iec-
TYIO CEKYHIy 3TOTO ABMXEHHS OHO IPOMULIO MyTh, PaBHBI
11 m? HawanbHas ckopocTs nBmkenus pPaBHA HYIIO.

9. lBuxeHue aByX aBT0M06n7JIeﬁ OIIHCBIBAECTCA CIIEAYIO-
UIHMH yDaBHEHMSMU: x,=2/+02f u x,=80—-4s. Onpenenu-
T€, Koraa u rae mpousoiizer ux Bcrpeua. Haiiamre paccro-
AHME MEKIY HHMM 4epe3 5 ¢ [OCNne Hayana JBHKEHHS.
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10.1. PABHONEPEMEHHOE ABWXEHUE

LR em—

BAPUAHT 2

1. Ilpu xako# CKOPOCTH CaMOJIET MOXET MPH3EMIIMTHCS
Ha MOCaJOYHOH Mmojoce aspojpoma niauHou 800 M mpu TOp-
MOXEHUHM C yCKOpeHuem 5 m/c™?

2. Yepe3 CKONBKO CEKYHZ IIOCIIE OTIIPABIIEHHS OT CTaH-
MM CKOPOCTh MO€3a METPONOJMTEeHA JOCTHTHET 72 Kwm/4,
[ | ecmH yckopenue mpu pasroHe paBHO 1 m/c??

3. KoopauHaTa IBHKYLIETOCS Tela C TEYCHHEM BPEMEHH
MEHSIETCS IO CIeAYIOIEMY 3aKOHY: x=10—1-2¢. Omnpene-
JIATE HAYAJIBbHYI0 KOOPAHMHATY Tela, MPOEKIHUI0 HayaJbHOU
CKOPOCTH M NPOEKLHIO YCKODEHHUS. YKaXXUTe XapakTep IBU-
XKEHHUs Tema.

11 4. 3a BpeMsi TOPMOXEHHs, paBHOE 5 C, CKOPOCTb aBTO-
MoOuIIS yMeHbIIWIack ¢ 72 kM/u go 36 xm/4. Ompenenute
YCKOpeHHE aBTOMOOHIJISI IPU TOPMOXEHHUH M JJIUHY TOPMO3-
HOTO IYTH.

TS

5. Ilyns, nersimas co CKOPOCTHIO

v, M/c 400 m/c, Bnerena B JEPEBSHHYIO IOCKY
| % u yrinybwiace B Hee Ha 20 cm. C xa-
51 ! KMM YCKODEHHMEM JABHUTANach Iyjs BHY-
44—+ +—+—— Tpu mocku? Ha xako#f riybuHe cko-
e | pOCThb NIyJlH yMEHbUIMIAch B 2 pa3za?
2
1

™~ ’ 6. Ilo rpaduky HpOEKIHH CKOPO-
CTH, N300paXKCHHOMY Ha PHCYHKe 2, on-
peleuTe YCKOPEHHe, ¢ KOTOPBIM JIBH-
rajoch Tello, W HepeMeIleHHe, COBep-
» ¢ menHoe uM 3a Bpems 10 c. -

0
Puc. 2

R

7. JIBa BenmocumeaucTa €ayT HaBCcTpedy Apyr Apyry. Ilep-
BBIM, UMesl CKOpPOCTh 27 KM/4, MOAHMMAETCS-B rOpy C YCKO-
penuem 0,15 M/C2, a BTOPOM, MMes CKOPOCTh 9 kM/4, cmyc-
KaeTcs ¢ ropsl ¢ yckopenuem 0,25 m/c”. Yepes kakoit mpo-
MEXYTOK BPEMEHH OHHU BCTDETSTCS, €CIM M3BECTHO, YTO
BCTpe4a NPOU30HIAET HAa CepeAuHe MyTH?

8. ABTOOYyC, OTXOHIsI OT OCTAaHOBKH, ABUXETCS -paBHOYC-
KOPEHHO M IPOXOJUT 3a TPEeThIo cexyHAy 2,5 M. Ompenenu-
T€ MyTh, NIPOHACHHBI aBTOOYCOM 3a IMATYIO CEKYHIY.

9. YpaBHEHHs JBIKCHUS JBYX TeJl MUMEIOT CIIEJyIOUUA BU/L:
x,=10t+0,4r u x,=—6t+2¢f. Haiinure MecTo M BpeMs HX
BcTpeun. Kakum Oyzmer paccrosiHue Mexay HUMH yepe3 S c?

I

KonrtponbHas pabora Ne 2.



10.3. 3AKOHbl AUHAMMUKMH

BAPUAHT 1

1. ABTomMo6unbp Maccoir 3,2 T 3a BpeMs 15 ¢ oT Hayana
JBHKEHHUS Pa3BHI CKOPOCTh, paBHyI0 9 M/c. Ompenenure cu-
7y, COOOMIAIOMYIO YCKOPEHHE aBTOMOOMIIIO.

2. Kanat BeimepxuBaer Harpy3ky 2000 H. C xakum Hau-
OOJIBIIMM YCKOPDEHHEM MOXHO TIOJHMMAaTh IpPy3 Maccou
120 xr, yToOBI KaHAT HE pa3opBajcs?

1I

3. IloogpeMm rpy3a Maccod 75 Kr ¢ mMOMOLIbIO KaHaTa Ha
BeIcOTY 15 M mponomxaincs 3 c. Onpenenure Bec rpy3a IpH
MOABEME C IOCTOSIHHBIM YCKODEHHEM.

F, F,
-« B
i

Puc. 5

4. Ha riagkoM crose jexaT [JBa CBSA3aHHBIX HUTBIO IDY-
3a (puc. 5). Macca neBoro rpys3a pasHa 200 r, macca mpa-
Boro rpy3a paBHa 300 r. K nmpaBomy rpy3y NpHJIOXEHa CH-
ma 1 H, x neomy — 0,6 H. C xakuM yCKOpEeHHEM IBHXKYT-
Csi Tpy3sl M KakOBa CHJIAa HATSKEHHUS COEOUHSIOMEH HUTH?
(TpeHue He y4YMTHIBATh.)

I

5. Ha HemoaBmxHOM OJIOKE ypaBHOBELICHBI [Ba Ipy3a,
no 100 r xaxneiii. Kako#t Maccel meperpy3ok Haao IIOJO-
XKUTh Ha OJMH M3 IPY30B /IS TOro, YTOOBI CHCTEMa Hadyaja
nBUratecs ¢ yckopenuem 0,2 m/c*?

6. Konpkobexel| npoe3xaer o riakod rOpU30HTAIbHON
MOBEPXHOCTH JIbJla IO HHEPUHH pACCTOsHME, paBHOe 80 M.
KakoBa HadanbHas CKOPOCTh KOHBKOOEXIIa, €CIM ero macca
paBHa 60 xr, a xo3¢dunuenT tpenus paseH 0,015?

13

KonTponbnas padorta Ne 3
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rA3OBbIE 3AKOHbI

2 BAPUAHT

1. HaiiTu Aapienie 1 T HeoHa, eCTy mMacca €10 451, a Temneparypa 0°C.

2. Buyrpenniii 0beM JILIHHIPA JBWIATENN BHYTPEHHCTO cropanust 0,93 7. |
Kakoit o0beM 38AMYT TIpH HOPMATBLHBIX YCTOBHAX BLOUIOTIHBE Ta3El. BRIOpacH-

= |

paeMble 32 O1TH X01 [IOPUIHA, €CT1 K MOMEHTY OTKPBITUS BBITYCKHOTO Kranaxa |

JeMIIepaTYPA [233 B WITHIPE 1000 °C. a 1assenue 5 ar? |

3. P " |
1 i TpeacTaesTh (ARKHDIH TPOHECC B KOOpaH- 1
| l warax V (T) u P (V).

S

4. CraipHOR 6aTN0H HANOTHEH a30TOM OPK TEMIEPATYPe 12 °C. JaBneHne |
asora 15 MIla. Halit [/IOTHOCTH 430Ta TP 3THX YCJOBUAX.

5, B y3Koi TpybKe, 3amadHHOR ¢ OJHOTO KOHUA, HaXOAMTCSH cTonbuK pTyTH |
soicotoit 5 cm. Koraa Tpy6Ka pacnioIokeHd BEPTHKANIBHO OTKPhITHIM KOHLIOM
BBEPX, TO MWIMHA BO3AYILHOTO cTonbuKa, 3anepToro PIyTLIo, 10 cm. Kaxosa 6y-
€T LTMHA HTOTO BO3AYWHOTO cToNGMKa, eCTH TPYOKY PACcTIONOKUTL OTKPBITHIM
KOHLOM BHK3? l‘opmom‘a:lwo‘? ArmocdepHoe 1aBaeHNE HOPMANBHOE.

6.
TpencraButh JIaHHb1 TIpOiECC B KOOPAH-
warax P (T) u P (V).

it cocyll 06HEMOM 1 oM® HAMONHEH BO3IYXOM TIPX
OCY/. ecad B HEM

7. HepbicOKUi CTEKIFHHBL
namiernu 200 Mwm pr. CT- Kakoe KoNH4ecTBO BOLE! BOW/ET B €
¢renarh OTREPCTHE MO BomON HA TTy6HHC 2M OT noBepxHOCTH? ‘Armocgeproc |
napierye 300 MM PT. CT-

8. ManchbKyI0 CTEKIABHYIO ApOBUPKY MOMEILAIOT B BOILY OTKPBITBM KOH- !
(oM sHu3. Ha kaxkoi rybsHe BOA poiIET B NPOOUPKY HA % ee AAMRBIT AT- i
MocepHOE 1ABNCHHE TS0 MM DT Lt 2

[IpencTasnTh AAHHDLT HPOUCEC B KOOpaHK-
Hatax V(T)u P {T).

B*. BeprukaipHas TpyOka vy 8 vl € PTVTBIO Tax, 410 croid pryin
B TpYOKC paBeH 40 MM 14l TTOBCPXHOCTDIO PTYTH 5 cocyne, @ CTOIO BO3AYXL |
paeti 190 My Haa pryTbio. Ha CrOIbRO HAa0 ONYyCTH1b TpyOKy. YTODBI YPOBHH |
DTYTH cpuui—m.‘mc{-‘ ATMocheptos AauTeHNE HOPMAUTLHOE. i

o ULDIE GARNVADI

3 BAPUAHT
[10/1

1. B 6auione
coxe| . —
15 ar. Mpusectn oﬁunf )::;??( :g;‘M;j‘sa TpH Temmeparype 27 °C g -
2. Umeercs 12 BHBIM YCTOBAAM. EABNSHIG
T YETeKHCS M
Haiits Maccy rasa. HC/IOTO 1232 TTON TaBJeHHe!
v

3.

M 9ary TeMneparype 288 °C

Tpeacrasutes

AAHHbBIH

5 : Hatax P (T) u P (V). 1poliece 5 Koopau-
T

4. Ilon Kakum

- JIABNEHHEM HYX

100 °C ero mioTH HO CXaTb BO: -

0CTh a IAYX, dT

5. O6vem “y3ﬂpbx:T:3la PABHOH MIOTHOCTH MpH uo;gg;ﬂ?:mmm‘” pe
a Tasa, BCILTbI yenoBusx?

YBEITHYMICS B 2 pasa BAIOLIETO Ha TIOBE| :

MOBEPXHOCTH ose[:)a 2'79C"Penenmb rayBHHy o3epa, Tel::‘::cgb €O mHA o3epa,

MaIbHGD: + @ Ha ero ane 17°C. Amocc])eplg)cry;a i i

aBICHUHE HOp-

6. P
3

TpesicTaBuTh garHbIH

RV (T) W P (V). eopa

7. L

b UTHHIOPUYEC) "

Kaxoso GYuchpaau::e'gH?cyn HCNUTCH Ha 1BE YAaCTH MONBHXKI

TIOMEILEHO HEKOT € TIONOXEHHE TIOPIIHA, K HbIM [OPLIHEM.
0pOE KOJIMYECTBO KMCIIOp , KOTI2 B OHY 4acTh cocyra

CTBO BOIOPO/A ofa ;
poua, ecin obitan TMia cocyra paswa 85 enr oL < KO

8. Mopuien
% b Maccoi 3 kr
winunape. Bo ck v mrowansio 0,1 nM? aam
BHTL [pY3 Macoot 3.1 KI? Arioehomen e it o eTHKBbHOM
CTOfIHHA. 21 K17 ATMocdeptoe aasi Y 2 [TOpLIEHD 110CTa-~
enue 100 kITa. Temn
= €partypa no-

9. P

' ¢

IMpeacrasuTs jaj
natax V (T) "}‘P‘}%m npoLece B Koopau-

B* Jpa o
. AMHAKOBBIX Gar
€lMHeHBI Y3KOIi JUIOH, comepxaLlHe Iz
TOPH3 143 npH = .
PUOHTANLHOR TPYGKOK nuaMerpomPS J;m;reocm" {5 gco-
> ePEAUHE KOTO-

DPOJi HaxoamTex
4 KanebKz
200 cr’, Ha xakoe p:CK:rETyTM. Kanenska nenur seck cocya Ha 61
Harpets Ha 2°C, a ﬂpyruﬁ’“me LICPEMECTUTCH Karneabka, ec ORI
: . Wi o
cocynos mpeneSpets. Ha CTOMBKO Xe oxTazHTL? Wa MeHc”E::Hoga.nnon
M 06BEMOR




KoHTponbHana paboTa 4

NOCTOSIHHBIA
3NEKTPUYECKUM TOK

2 BAPUAHT 10/4

i

1. OnpeaeanTs ClLTY TOKA B TPOBOIHUKE R, 1t HaNpsIXeHNe Ha KOHLAX mpo- |
pornnka R, ecau DAC merousuxa 2,1 B, €T0 BHYTpeHHee CONPOTHBACHHE
120M; R =70m: R, =5 OM: R, =4 Om.

——

|

LS i
i

T !

2. ONpencAHTS MOLLHOCT 3NEKTPMYECKOTO YaHHHKa, €C/IM B HeM 33 20 MuH
HarpesaeTca 1,44 KT Boanl OT 20 °C no 100 °C. KI1J] vaiinuxa 60 %. YaenpHas
TenNoeMKOCTh Bomnl — 4200 Jx/kr * K.

3. OnpeacanTh IOKASAHMS BCEX IPUOOPOB, CCIIH ABUXOK PEOCTATA HAXOMAT-
ca Ha cepeanse. DJC McToyHmKa 9.5 B, BHyTpeHHee conpornsiackue 1,5 Om,
R, =40 Om, R, =60 Om, R, = 120 Om. Kak u3MeHsITes NOKA3AHMA Beex PUGopos
TIpM ABMXCHUH NOA3YHA PEOCTATA CHH3Y BBepX? CONPOTHRICHNE peocTara 52 OM.

©

4. 3a kakoe spemMs 3 av’ BoIsi Harpeiot OT 20 °C A0 KMNEHUA JNCKTPOKMIIS-
THABHHKOM, ¢C/1#1 Hanpsikenue B ceth 220 B, conpoTHBICHHE HarpesaTens Kn-
namunsAnKa 55 OM? KITJ1 kunstuibsawka 60 %.

5. B aneKTponasIbHKKe NpH HanpskeHni 220 B BosHMKacT ToK cuioi 0,2 A.
Kakoe KOIsyecTBO OJ0Ba, B3AToro npu 22 °C, MOKHO paciulaBHTB 3a 2 MMH,
ecmn KT/ masmbamuka 90 %? YaenbHas TenaoeMKocTh omosa 230 [Ix/kr K,
ero yaenabHag TennoTa maasacHus 59 000 Jx/kr. Temnepartypa nidaBIeHus 010~
Ba - 232°C.

6. Kaxoii ToK TeueT yepes amrie pMeTp ¢ NPeHCOPEXHMO MaTbIM BHYTPCHHUM
COMPOTUBICHHEM B CXEMC.

R, =150m

R,=100m !
R, = 10OmM ]
R, =100m

34C=78B

B*. Tpamuajinkiil BArOH Maccol 20T ABMXKCTCS PABHOMEPHO IO TOPH30H-
LUIbHOMY yuac iRy TYTH 60 cXopocTbie §1 K n TTocae OTKIIOUCHNS 2ICKTPO-
ABHIATCAN O WICT PABHOIAMELICHHO } MPOXOAHT 10 OCTAHOBKM NyTh 450 M. I
Kakyio 31eKTpHHECKYH0 MOLIHOCTb OTpeG:sLi 1eKTPOIBHIATEADL 10 €10 OTKTO- ‘
yerna? K1 apuratean 75 %

R |

IIUUIU)II'IHDLVI
ANEKTPUHECKUN TOK
3 BAPMAHT 10/4 |

1. OnpeaeinTb CHITY TOKA 1 IPOBOAHHKC R, H HANPAXKCHUC Hi KOHL@X 11po-
pomHnka R, ecm 3/1C netounmka 9 B. a ero BHyTpeHHee conpothuneHue 1.8 Om.
R =

R =

2. D1eKTPOKUTIATUILHHK MOUMMOCTHIO | KBT, paboTaroumit oT ceTH ¢ Hanps-
xermem 220 B, 3a 12 voan Harpesaet 1,5 2 Boab Ha 88 °C. Yemy pasen KITJ
HarpeBate.1s? YienbHan TeII0CMKOCTs Boast 4200 Ix/xr - K.

3. OnpeaeanTh IOKa3aHHs BCeX NPUOOPOB, eCIH ABUKOK PCOCTATA HAXOMHT-
c% B KpaiiHeM npaBoM NOTOXCHHH. Kak namensites nokasanus npubopos, eciau
BWXOK PEOCTATA MepeMeLitaTh BIeBo?

BAC=124B
r=0,20m

R, =290Mm
R,=1.60m
R,=60m
R,=20m

4. DNeKTpOABHTaTe/h TPAMBAMHBIX BarOHOB paboTaeT MpH Toke 112 A U Ha-
npsxeHny 550 B. C Kakoif CKOPOCTbK) NBHKETCS TPAMBal, €Cau ABUTATC/IM co-
anaoT cuay Tary 3.6 kH, a KT ax 70 %?

3. Cxonbko Jbga, Bagroro npu —10 °C, MoXHO pactonuTh 3a 10 MMH Ha
IMEKTPOMLIMTKE, paboTajolteil or cety HarpspkerneM 220 B nipn Toke 3 A, ecam
obmmit KIT/l ycranosku 80 %? YiaenbHas TeroeMKocTs Mbaa 2100 Dx/xr « K.
VnenbHas Tennora TAaBacHAs abaa 340 kDk/Kr.

6. Haiitit pacnipee/icHHC TOKOB M HANIPHKEHUA B NIPOBOIHHKAX

r=10m: BJAC=12B !
R, =30m; =40m
R,=40m: R, =20m
R.=30mM: R =10m

S

B*. DiieKTpHUCCKHi HaHHUK MMeeT B HarpeBatene aBe cekumM. [pu sriic
HYEeHUH nepuoﬁ CeKUWH BOMA B HaWHHKE 3aKHIMAeT 3a 10 MMH. a npH BIKOYEHHN
BTOPO# cekumy — 3a 40 MuR. Yepea CKONLKO BPEMEHH 3aKMITMT BOIA, CCIIH BKIKO-
YUTL 00 COKUMM MAPANTENBHO MIAH [10C/IEA0BATEALHO? YCII0BHSA HArpeBaHms
OMHHAKOBDI i




KPUTEPUU OLIEHKHU 3HAHUM YYALIIUXCS

Onenka YCTHOI'0 OTBE€TA
HpI/I OLICHKEC YCTHOI'O OTBCTA YUalICTOCA HeO6XO,I[I/IMO YUYUTBHIBATD:

1. npaBMIIBHOCTB U OCO3HAHHOCTH U3JI0KEHUS COJEPKAHUS, TOTHOTY PACKPBITHS OHATHH,
TOYHOCTb YHOTPEOJEHUS HAYYHbIX TEPMHUHOB;

2. crernieHb chOPMUPOBAHHOCTH WHTEIUICKTYAIbHBIX U OOIINX YUCOHBIX YMEHHIA,
3. CaMOCTOSTEILHOCTh OTBETA;
4. pedeByI0 TPaMOTHOCTh M IOTUYECKYIO MOCIEI0BATEILHOCTh OTBETA.
Onenka “5” craBUTCS, €CIIH:
* TIOJTHO PACKPBITO COJIEpKaHue MaTepuaia B 00beMe MporpaMmbl U yUeOHHKA;
* YETKO U HpaBI/IJ'IBHO JAHBbI OHpC}IGJ’ICHI/Iﬂ u paCKpI)ITO conepmaHHe HOH?[TI/Ifl;
* BEPHO HCIIOJIb30BaHbI HAYYHbBIE TEPMUHBI,
* TS JTOKa3aTeIhCTBA MCIIOJIB30BAHBI PA3INIHBIC YMEHUS;
* OTBET CAMOCTOSITETbHBII, UCTIONB30BaHBI paHee IPHOOPETEHHBIE 3HAHMUS.
Onenka “4” crtaBuTcs, eCiu:
* PaCKpBITO OCHOBHOE COJIep:KaHHEe MaTepraa;
* B OCHOBHOM HpaBI/IJ'II)HO JAHBbI OHpG}ICJ’ICHI/IH HOHS[TI/Iﬁ 1 UCITOJIb30BAHBI Hay‘-IHI)Ie TepMI/IHBI;
* OTBET CAMOCTOSTEIbHBIN;

© OIIPECACIICHUA MMOHSTHH HCIIOJIHBIC, JOMYIICHBI HE3HAYUTCIIbHBIC
HapyYIICHU IMOCICA0BATCIIbHOCTHU U3JI0KCHUA, HEOOJIbIIIE HETOYHOCTH npu
HCIIOJIb30BAHHWU HAYYHBIX TCPMHUHOB UJIU B BBIBOJAaX U O606I].[CHI/I${X.

Onenka “3” craBUTCS, €CIIH:



* YCBOCHO OCHOBHOC COACPKAHUEC yqe6Hor0 Marcpuraia, HO H3JI0XKECHO (bparMeHTapHo, HE
BCCrJa IMoCJICA0BAaTCIIbHO,

© OIIpCACIICHUA MMOHSTHHN HEOOCTAaTOYHO YCTKHUC,

HE HCIIOJIB30BaHbl B Ka4y€CTBC A0OKa3aTcCJIbCTBa BBIBOJbI H O606I_HCHI/I${ HUJIKW JOITYIICHBI
OIINOKU IIPHU UX HU3JI0KCHUU;

© JOIIYIICHBI OIINOKU n HETOYHOCTH B HCIIOJIb30BaHHUHN HaquOﬁ
TCPMUHOJIOTUHA, OMPCACIICHUN MOHSITHM.

Onenka “2”cTaBuUTCs, €CIU:
* OCHOBHOE COJIepKaHue Y4eOHOTO MaTepuaia He PacKphITO;
* HE JJaHBl OTBETHI HA BCIIOMOTATENIbHbIE BOIIPOCHI YUUTEJIS;

* JOIIYIICHBI I‘p}I6He OIINOKH B OIIpCACIICHUHA HOHHTHﬁ, IIpH UCITOJIB30BAHUH TCPMHUHOJIOI'H.

Onenka CaMOCTOATEJIBHBIX, IPOBEPOIHLIX H KOHTPOJbHBIX paﬁoT.

CamocrosTeNnbHbIe, IPOBEPOYHBIE, KOHTPOJIbHBIE PA0OTHI COCTOAT U3 33aHUN 0053aTEITHHOTO
U TOBBILIEHHOr0 ypoBHeW. KonmuecTBO 3ajaHMii MOBBIIIEHHOIO YPOBHS MOXET OBITh
M30BITOYHBIM U BBITIOJIHEHUE BCEX 3aJIlaHUM 3TOTO YPOBHS HE SIBJISETCS 00s13aTEIbHBIM.

Ouenka “S5” cTaBuTCS B TOM Clly4ae, €Clu:

- BBITMOJIHEHBI BEPHO BCE 33J]aHUsI 0053aTEIbHOTO YPOBHS M HE MEHEeE JIBYX 3aJJaHUN CPEHEro
YPOBHS;

- OIHO U3 3aJlaHuil 0053aTeIbHOrO0 YpPOBHS HE BBHINOJIHEHO WJIM IPH BBINOJHEHUU €ro
y4aluics: JomycTu1 IpyOyro omuOKy, HO TPU 3TOM BEpHO BBHINOJHEHBl HE MEHee Tpex
3aJlaHUM TIOBBIIIEHHOTO YPOBHS CIOXHOCTH.

[Tpu Hamuuuu He 6osiee OHOTO HE0YEeTa B YKA3aHHBIX BBIIIE CITy4asiX OLEHKA HE CHU)KAETCSL.
Ouenka “4” craBUTCS B TOM CIIy4ae, €Ciu:

- BBIIIOJIHEHBI BEPHO BCE 3aJjaHUs 003aTEIbHOTO YPOBHS U OJIHO 33JJaHUE CPETHETO YPOBHS;
- OJIHO M3 3aJaHuil 00s3aTeNbHOTO YPOBHS HE BBIMOJHEHO WIM IMPHU BBINOJHEHUH €ro
yJaluicss JAOMyCTHN TpyOyro OImMOKY, HO NPH 3TOM BEPHO BBHIMOJHEHBI JBA 3aJaHUs
MOBBIIEHHOTO YPOBHS CII0KHOCTH.

[Ipn Hanmmuuu He GoJee o0aHOM HerpyOoil OMMOKM U OJHOTO HEIOoYeTa, WK He 0oJiee TBYX
HEJIOYETOB B YKA3aHHBIX BBILIE CIIy4asiX OLEHKA HE CHUKAETCS.

Ouenka “3” cTaBuTCsS B TOM Cllydae, €CIu:
- BBITMOJIHEHBI BEPHO BCE 3a[aHUs 0053aTEIbHOTO YPOBHS;

- OJHO H3 3aJaHMi 00513aTEILHOTO YPOBHA HC BBIIIOJHCHO WM IIPHU BBIIIOJIHCHUU €TI0
yanlHﬁCﬂ A0IMYCTHUIT pr6YIO OI_I_II/I6Ky, HO IIpHU 3TOM BCPHO BBIIIOJHCHO OJHO U3 3aJaHui
MOBBIICHHOT'O YPOBHS CJIOKHOCTH.



[Ipu Hanuuuu He Gojiee OHOM HerpyOoil OMMOKU M TPEX HEOUETOB, WU MPU OTCYTCTBUU
OIMOOK, HO MPH HATUYUH YETHIPEX-TISITH HEI0UYETOB B YKa3aHHBIX BBIIIE CIy4asiX OLIEHKA HEe
CHIDKAETCSI.

Ouenka “2” cTaBUTCS B TOM ClIy4ae, €ClId KOJIMYECTBO BEPHO BBIMOJHEHHBIX 33JJaHU MEHbIIIE
KOJIMYECTBA 33JIaHU, TIPH KOTOPOH MOXKET OBITH ITOCTaBJICHA OIICHKA “3”.

O1eHKa TeCTOB.

Ouenka “5” cTaBUTCS B TOM Clly4ae, €CIU y4yalluiicss BepHO BhIMOHUI O0oee 80% 3amanmii
TecTa.

Ouenka “4” craBuTcs, ecly yJaliuiicss BepHo BblonHWI 61% - 80% 3ananuii Tecra.
Ouenka “3” craBuTcs, eciu yJamuiicss BepHo BonoHII 50%-60% 3amanuii Tecra.

Ouenka “2” cTaBUTCS, €CJIHM YUalIHiCs BEpHO BBINMOIHII MeHee 50% 3ananuii Tecra.

Omuodxu n HEAO0YCThI.

I'pyObIMU cunTaroTCs CleAyoIuUe OUIMOKH:

1. He3HaHWe ompeneseHUsT OCHOBHBIX TOHSTHI, 3aKOHOB, MPaBWJI, HE3HAHUE (OPMYII,
OOUIETPUHATHIX CUMBOJIOB 0003HAUCHUN U €IUHUI] UX U3MEPEHUS,

. HEyMEHUE BBIICNIUTh B OTBETE IJIABHOE;
. HEyMEHUE IPUMEHUTH B OTBETE 3HAHUS JJI PEIICHUS 3a/1a4;
. HEyMEHUE JIeNIaTh BBIBOJIBI M 0000IIEHNS;

. HCYMCHUC YUTATh U CTPOUTH Fpa(l)I/IKI/I " IuarpaMMmbl;

o o B~ wWwN

. HCYMCHUC MOJIb30BATHCA y‘le6HI/IKOM " CIIpaBOYHUKAMHU I10 (I)I/IBI/IKC.

K HerpyObIm ommbkam OTHOCSTCS:

1. HerouHOCTH  (DOPMYIMPOBOK, ONpPENENEHHUM, MOHATUH, 3aKOHOB, BbI3BAaHHbBIE
HEINOJHOTOM OXBaTa OCHOBHBIX INPU3HAKOB OIPENEISEMOrO IMOHATUS WM 3aMEHOU
OJIHOTO-JIBYX U3 3TUX IIPU3HAKOB BTOPOCTENIEHHBIMH;

2. omOKH, BBI3BAHHBIE HECOOIIOJICHUEM YCIIOBUI paboTHI;
3. OIIMOKY B YCIOBHBIX 0003HAUEHUSX, HETOUHOCTh TpaduKa;

4. HepallHOHATBHBI METOJl pelIeHUs 3a/layll WJIM HEAOCTATOYHO MPOJAYMaHHBIN IUIaH
YCTHOTO OTBeTa (HAapylIeHWE IOTUKH, IMOAMEHA OTIEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETICHHBIMH );

5. HEpallMOHAJIbHBIE METO/IbI pabOThI CO CIIPABOYHOI JIUTEPATYPOIl;



6. HeyMeHHe peniaTh 3a7a4u B 00IIeM BUJIE.

Hepoueramu sBistoTcs:
1. HepaunoHanbHBIE TPUEMBI BBIYHUCICHUH U TPe0Opa30BaHuUi;
2. OIMOKHU B BEIYUCICHHUSX (apr(PMETHIECKUEC);

3. HeOpexKHOE BBIMOIHEHHE 3aMUCcel, UepTexkel, cxeM, rpaQuKoB.

ITPUMEPHBIE KOHTPOJIBHBIE PABOTbI

[IpumepHbIe KOHTPOJIbHBIE PA0OTHI MOATOTOBIEHBI B cOOTBETCTBUU ¢ YMK ®usuka
10:yyeOHUK A5t 001Ie00pa30BaTENbHBIX OpPraHU3alnii: 0a30BBINA M YIITYOJICHHBIN YPOBHH/
I'.A. Mskues, b.b. byxosues, H.H. Corckuit nox pegakuueit H.A.
[MapdenTreBoit,- 6 n3nanue, nepepadoOTaHHOE U JONOTHEHHOE.- M.
[Ipoceemienne,2019.432 c. 3a ocHoBY BbIOpaH cOopHUK JlupakTHueckue MaTepuaibl
«Dusmka 10-11 xmace» / A. E. Mapon, E. A. MapoH, - M : IIpocsemenne 2007.
BapuaHThl KOHTPOJIBHBIX pabOT BBICTPOEHBI MO CXeMe: 3aJlaHus 00s3aTeIbHOIr0
MUHUMYyMa — /10 IIEPBOM YepThl, 3aJlaHUSI CPEIHEr0 YpOBHS — O BTOPOW YepThl, 3aJlaHUs
CJI0KHOT'O YPOBHSI — IIOCJI€ BTOPOU YEPTHI.
B 3aBucuMoOCTH OT CTEleHM YCBOEHHUs y4yeOHOro Marepuana BO3MOXKHO YCIIOKHEHHE
WIN YIPOILEHHE YPOBHS KOHTPOJIbHBIX padoT. YIPOILEHHbIE BAPUAHTHI KOHTPOJIbHBIX padoT
MOTYT OBIThb HPEIOKEHBI YHaITUMCS, MPOMYCTUBIIUM OOJbIIOE KOJIUYECTBO YPOKOB IO
YBaXXHUTENbHON npuunHe (00J€3Hb, JIEYEHUE B JIEUCOHO-NMPOPUIAKTUYECKUX YUPEXKICHUSX,
BbI€3]] HA OJIMMIINAJbI, KOHKYPCHI, COPEBHOBaHMsI, COOpbI MO MOJArOTOBKE K OJMMIIMAaM,
KOHKYpCaM U COPEBHOBAHMSM U T.11.).

Jlureparypa:

1. ®wusuka 10:yuyeOHuk a1 0OIIE00pa30BATENbHBIX OpraHu3alui: 0a30BbII U
yriyonenssiit ypouu/ I'.51. Msxuiues, b.b. byxosues, H.H. Corckuii nox penakuuneit
H.A. [IlapdentneBoif,- 6 wuzganue, mnepepabOTaHHOE U JIOMOJHEHHOEe.- M.:
[Ipocsemenne,2019.-432 ¢

2. Kupuk JI.A., T'enpenmreitn JI.O.,'ensdprar .M. 3agaun mo usuke 1 npoGriibHOM
ukoibl ¢ npuMepami pemtennit. 10-11 kmaccesrt. [log pen. B.A.Opnosa.- M.: MIJIEKCA,
2010.

3. ®wmsumka. COopHHK oONUMIUAAHBIX 3amad. 8 — 11 kmaccel. IlIkoybHEIH,

MYHUIIUNATBHBIN, pernoHanbHbIi otansl./Ilox pen. J.M.MonacTsipckoro - Jlernos,
2013.



4, ®duzuka. 7-9-i1 KJIACCEL. TemaTnueckue TECTHI. IToaroroBka K
I'MA9/J.M.Monacteipckuii, A.C. borarun, FO.A.Urnarosa; mox pea. JIL.M.
Mownacteipckoro. - Poctos-Ha-Jlony: Jlernon-M, 2010.

5. Kabapgun O.®., Opno B.A., Kabapauna C.M. Tectol mo ¢usmke: s kimaccos
¢uzuko-maremarnyeckoro npoduist. Crangapt 2000. — M.: BepOym-M, 2002.

6. Caypos I0.A. ®usuka B 10 kmacce: Mogenu ypokoB: Kuura mis yuutens. - M.:
IIpoceemenue, 2005

7. Mapon A.E. ®uszuka 10 xi: dunaktudeckuii matepuai. - M.: Jlpoda, 2004.

8. ®wusmka: 3800 3ama4 /I MIKOJILHUKOB U TIOCTYIAIOIIUX B BY3bl. ABT.-COCT.
H.B.Typuuna, J.U.Pynakosa, O.1.Cypos u np. - M.: [Ipoda, 2000.

9. U.M.Ienbdprar u ap. 1001 3amaya nmo usuke ¢ pemeHusMU. - XapbkoB-MOCKBa.:
Lentp «/HHOBaLIMU B HAayKe, TEXHHUKE, 00pa3oBaHuny, 1995.

10. ®usuka. 3agaunuk. 10 KI.: 3aa4yHUK JUIS KJIACCOB C YIIIYOJIGHHBIM H3y4E€HUEM
¢usukn/ H.K. Xannanos, I'.A.Ymwkos, T.A.Xannanosa. — M.: [Ipoda, 2004.

3HeKTp0HHble 06pa30BaTe.lIle)Ie pPecypcChIl:
http://www.edu.delfa.net:8101/teacher/teacher.html
http://physics-lab.ucoz.ru
http://archive.1september.ru/fiz/
http://www.fizika.ru
http://www.physicon.ru
http://school-collection.edu.ru
http://physics.nad.ru/
http://experiment.edu.ru
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10.10. NIEKTPUHECKUA 3APSL
U S3NIEKTPOMATrHUTHOE NOIJIE

BAPUAHT 1

1. TMeumska wmaccoii  107° r, uMemmas 3apsag 1,6X
x10”"7 Ki, HaxomuTcs B OJHOPOIHOM 3JIEKTPUYECKOM IIOIIE.
Omnpenenure HANPSDKCHHOCTh MOJIS, €CJIM CHJIA TSHKECTH IbI-
JIMHKHM yPaBHOBENIMBAETCS [JEHCTBMEM Ha HEE JJIEKTPHYECKO-
ro IoJs.

2. C kako#l CKOPOCTBIO JJIEKTPOH BJIETE]I B OJAHOPOJHOE
MAarHUTHOE IIOJi€ TEPIEHAMKYJISIPHO JIMHUSAM MarHUTHOM
uaaykuun? Cuna, ﬂieﬁCTBleIuaS{ Ha 3JIEKTPOH B MAarHUTHOM
1mojie, paBHa 8107 H, MHAYKIMS MAarHUTHOTO IIOJIS paBHA
10 Txn.

I

3. Ha xakoif yroji OTKJIOHHTCS 3apsDKEHHBIM HIapHK, MOI-
BELIEHHbI HA HUTH, €CIIH €ro IOMECTHUTh B TOPU3OHTAIIb-
HOE OIHOPOMHOE 3JIEKTPHUYECKOE MOoJje, HANPsSKEHHOCTh KO-
Toporo pasra 10° H/Kn? 3apsin mwapuka pasen 4,9 uKi, mac-
ca paBHa 0,4 r.

4. DIEKTPOH ABMKETCS MO OKPYXHOCTH pajuycom 4 MM
NEePIEHAMKYJISIDHO JIMHUSM MarHUTHOW MHIAYKUHMH OIHO-
poaHoro MarHuTHoro mnois. CKOpOCTh 3JIEKTPOHA paBHA
3,5-10° m/c. PaccumraiiTe MHAYKIHIO MarHUTHOTO ITOJIS.

I

5. JIBa mpOTOHA OBHXKYTCS B OJAHOPOJAHOM MarHMTHOM IIO-
jie B IUIOCKOCTH, NEPIEHIUKYISIPHOH JTUHUSAM MArHMTHOH HH-
AYKIUH, TI0 OKPYXHOCTSM, UMEIONIMM pajauyChl, paBHbIE CO-
oTBeTcTBEHHO 1 cM u 2 cM. OmpezaenuTe OTHOLIEHHE KHHE-
THYECKUX JHEPTHuH IIPOTOHOB.

6. DJIeKTpOH BJIETAeT B IIOCKHH KOH/ICHCATOD TOCepe-
IMHE MEXIy ero IjacTMHamu co ckopocThio 2-10° Mm/c, Ha-
npaBJIeHHON NapajUielbHO TUIACTHHAM KOoHJeHcaTopa. Paccro-
AHHEe MeXJy IIaCTHHaMH KOHJeHcaTopa paBHO 1 cMm, miu-
Ha KaXJOH IUIaCTHHBI paBHAa S5 CM, HaNpPsSXKEHHOCTh
JIEKTPUYECKOTO IMOJIS paBHA 10 H/Kn. BsuleTuT 1M 37I€K-
TPOH W3 KOHIeHcaTopa?

5 Mapon, 10—11 kn. Ku. a/ysur. 41







10.10. 3JIEKTPUMECKUA 3APSA
N SNEKTPOMAIrHUTHOE NOJIE

BAPUAHT 2

1. B mIockoM TOpH30HTAJIBHO DPACHOJIOKEHHOM KOHJIEH-
caTope 3apsDKeHHas Kalulsl PTYTH HaXOAMTCS B PaBHOBECHH.
HanpsokeHHOCTh 3JIEKTPHYECKOTO IONS MEXIy IUIaCTUHAMU
pasHa 30 000 H/K)l OnpenenuTte Maccy KalUulM, €CIH €€ 3a-
psn paBeH 8- 107" Ku.

2. Ha npoToH, ABMXYIIMHCA CO CKOPOCTBIO 10" m/c B
O/IHOPO/IHOM MArHUTHOM IOJI€ MEPNICHMKYIAPHO IMHUAM Mar-
HUTHOM MHAyKLIHM, AeiicTByer cuia, paHas 0,32-10 2 H.
KakoBa MHAYKIMS MarHMTHOTO TOJNs?

I

3. DIeKTPOH BJIETAET B OHOPOAHOE MarHUTHOE IIOJIE Iep-
NEHJUKYISAPHO JIMHUAM MAarHUTHOM MHIYKUHH CO CKOPOCTBIO
3,6:10° M/c U MpOMOJKAET CBOE ABMXXKEHHE MO KPYroBOM Op-
oute paguycom | cm. Onpenenute OTHOIICHME 3apsiia dJIEK-
TPOHA K €ro Macce, €Clid M3BECTHO, YTO MHIYKIMS MarHuT-
Horo mojs paesa 2:107° Tu.

4. MeTrajuiMuecKuii HIAPUK, TMOABEIICHHBIM Ha MpYXHHE,
IIOMECTWJIM B OJHOPOJHOE BEPTHKAIBHOE 3JEKTPUYECKOE IIO-
ne nanpsbkenHocTbio 400 H/Kn. Ilpu 3TOM pacTspkeHue INpy-
XHMHBI yBenuumiaoch Ha 10 cM. Haligute 3apsn mapuka, ec-
M Ko3(QUIMEHT yNpyrocTu mpyxuHsl paBeH 20 H/m.

1

5. TIpOoTOH M (-yacTHIA, OBUIasCh C OJMHAKOBOW CKOPO-
CTHIO, BJIETAIOT B IUIOCKHH KOHIEHCATOp NapajuleIbHO €ro
mIacTuHaM. Bo CKOJIBKO pa3 OTKIOHEHHE IPOTOHA IIOJIEM
KOHJeHcaTopa Oyaer O6oibiue OTKIOHEHHS O-4aCTHIBI?
Macca | §-uacTuUbl paBHA 6,7-107% xr, a 3apsil €¢ paBeH
3,2:107" K.

6. B oHOpOIHOE MAarHUTHOE I0Jie MEPIEHAUKYISIPHO JIHU-
HHSM MACHUTHON HWHAYKLIHMM BJIETaeT 3JEKTPOH, KHUHETHYE-
ckag Heprus kotoporo paBHa 30 kaB. MHayknus MarsHur-
Horo mons pasHa 10 mMTn. OmnpeaenuTe paanyC KpPHUBH3HBI
TPAeKTOPUU JBUXKEHHS 3JEKTPOHA B IOJIE.

42
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10.15. SJIEKTPOMAITHUTHDbIE
KOJIEBAHUA U BOJIHbI

BAPUAHT 1

1. Bosuukaromas B pamke D/IC MHOYKIMM IIpH Bpaiie-
HHAM B OJHOPOJHOM MAarHHTHOM IIOJE€ U3MEHSETCS IO 3aKO-
Hy e=12 sin 100n¢. Onpenenure ammutyay konebanus I/1C
U ee JEWCTBYyIOIIee 3HAUCHHE, a TaKXKe IUKIMYECKYIO W JIH-
HelHyI0 4acToTy KonebGaHuii, mepuoj, (pasy M HadaubHYIO
¢da3y konebaHuM.

2. KonebaTenpHplii KOHTYpP COCTOMT U3 KOHIEHCATOPA €M-
kocTpio 2MKk®D U KaTymku HHAykTHBHOCTBIO 500 MI'm. Omn-
pENeNnuTE YacTOTY COOCTBEHHBIX KoJieOaHHH KOHTypa.

II

3. UHOyKTHBHOCTH KoJIeOATEIbHOrO KOHTYpa paBHa
0,01 T'm, a emxocts — 1 Mx®. KonzaeHcaTop 3apsawid 10
pasHocty noreruuanos 200 B. Kakoi Haubonpimmii TOK BO3-
HHKAaeT B KOHType B Ipolecce 3JIeKTPOMAarHUTHBIX Koneba-
Hu?

4. Onpenenurte [UIMHY BOJIHBI, HA KOTOPYIO HACTPOEH KO-
nebaTenbHbI KOHTYp IPUEMHHMKA, €CIM €r0 €MKOCTh paBHA
5 H®, a MHAYKTUBHOCTH paBHa 50 MKI'H.

I

5. B xonebaTelbHOM KOHTYpe KOHIEHCATOPY COOOIIMIN
3apsan, pasubiit 1 MKil, mocine 4ero B KOHType BO3HHKIH 3a-
TyXalollKe 3JIeKTPOMarHuTHhIe Kojebanus. Kakoe xonuyecT-
BO TEIIOTHI BBIAEIMIOCH K MOMEHTY, KOIJla MaKCHMaJIbHOE
HanpsOKEHWE Ha KOHOEHCATOpEe CTajo MEHbIIE HAa4albHOTO
MaKCHMaJIbHOrO 3HadYeHus B 4 pa3a? EMKOCTh KOHOEHCATO-
pa paBHa 10 Mx®D.

6. DnexTporuTka conpotupieHueM 50 Om BxiIOueHa B
ceTh MEPEMEHHOr0 TOKa, 4acTOTa KojebaHUH KOTOpOro pas-
Ha 50 TI'n, Hanpsokenwe paBHO 220 B. 3anwmmurte ypasHe-
HHUs, BBIp@XAKOIIHUE 3aBUCUMOCTb HAINPSXKEHUsT M CHIIBI TOKa
OT BpEMEHHU [UIs IJIEKTPOIUIUTKH. YeMy paBHO MIHOBEHHOE
3HAYeHHe CHJIBI TOKa W HampsbkeHus depes 1/100 c, ecnm
KonebaHus MPOUCXOAAT IO 3aKOHY cHHyca?

67



10.15. SJIEKTPOMATHUTHBIE
KOJIEBAHUSAA U BOJIHbI

BAPUAHT 2

\\\

Puc. 39

1. Ilo rpaduxy, u3o0pakeHHOMY Ha pHCyHKe 39, Haii-
AUTE aMIUTUTYRy CHIIBI TOKA, a TaKXe MEPUOA M YaCTOTy KO-
nebanui. Hanummre GopMyiny 3aBHCHMOCTH CHIIBI TOKa OT
BPEMEHH.

2. B kosnebGaTenbHbIl KOHTYpP BKJIIOYEH KOHACHCATOD €M-
koctbio 200 n®. Kakylo HHAYKTHBHOCTh HY)XHO BKJIIOYHTH
B KOHTYpP, YTOOBI NOJIyYUTh B HEM 3JIEKTpPUUECKHE KoieOa-
HHus1 yactotod 400 xI'u?

II

3. KakoBa eMKOCTh KOHIEHCATOPA KOIeGATENbHOTO KOH-
Typa, HACTPOCHHOTO Ha NPHEM PAAUOBOIH JIHHOM 18,84 M,
€CIIM MHIYKTUBHOCTh KATYHIIKM B KOJe6aTeIbHOM KOHType
paBHa 20 MkI'n?

4. K 3axuMaM reHepaTopa IpUCOEMHEH KOHIEHCATOD eM-
kocTpio 0,1 Mx®. Onpenenute aMIUIUTYy KONeGaHUS HANps-
KEHHs Ha 3aXXUMaX KOHJIEHCATODPA, €CIM CHJIa TOKAa paBHa
1,6 A, nepuon konebanus Toka paseH 0,2 Mc.
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11.1. TEOMETPUYECKAS OMNTUKA

BAPUAHT 1

1. ConHeunple JIy4d NMagalOT Ha MOBEPXHOCTh BOJIBI NpH
yrnoBoit Beicote ComHua Hajg ropusoHToM 30°. Omnpenenute
yIroJl UX NpPEIOMJIEHHS B BOJE.

2. Ha kakoM pacCTOSHMH OT JIMH3bI C (DOKYCHBIM pac-
crosinieM 40 cM HaJO MOMECTHTH NPEIMET, YTOOHI MOTYUYHUTh
JNEACTBUTENBHOE M300paKeHHe Ha PACCTOSHUU 2 M OT JIMH-
3p17

3. Jly4 cBera majaeT Ha IpaHUIly pasneia JABYX Cpel MO.
yrnom 32°. AGCONIOTHBIH TOKa3aTellb NpPEIOMIIEHHS MEPBON
cpensl paseH 2,4. KakoB aGCOMIOTHBIN MOKAa3aTeNlb MPEIOM-
JIEHWsI BTOPOM CpEIbl, €CIH HM3BECTHO, YTO MIPEIOMIIEHHBIH
Jy4 NEPHEHAMKYISPEH OTpaXeHHOMY?

II

4. Cton6 BOUT B OHO PEKHM TaK, YTO €ro 4YacTh UIHHOM
1 M Bo3BBImaeTcs Hajx Bojxoi. Haiimure AnuHY TeHM CTOI-
6a Ha MOBEPXHOCTH BOJBI M HA JIHE PEKH, €CIIH YIJIOBas BHI-
cora ConHua HaJa ropu3oHTOM paBHa 30°, a riybuHa peku
paBHa 2 M.

S. PucyHOK Ha [JMamo3UTHBE MMEET BHICOTY 2 CM, a Ha
akpane — 80 cM. OmnpenenuTe ONTHYECKYIO CHIYy OOBEKTH-
Ba, €CIIM PACCTOSHUE OT OOBEKTHBA IO JAMANO3UTHBA PaBHO
20,5 cmM.

6. Ha Boxy Hanwmm cioil macia, HMEIOLIETO TOKa3aTelb
npenomiienus 1,6. Jlyd cBera majaer Ha NOBEPXHOCTH Macia
nox yriom 40°. Onpenenute yroi nNpejloMJIeHUs y4a B BOJE.

I

7. Ha nue GacceitHa riny6unoit 180 cM HaxoauTcs TO-
4YEeYHbIH MCTOYHMK cBeTa. Ha mnoBepxHOCTH BOABI MilaBaeT
KpYIJIBIA HENPO3pAaYHbIi OUCK TaK, YTO €ro LEHTP pacHolio-
XKEH HaJl UCTOYHUKOM. Onpenenurte, NpH KaKOM MHUHHMAIlb-
HOM paJuyce AMCKa JIy4d CBETa OT UCTOYHHKA HE OYAYT BbI-
XOJHUTHh W3 BOJBI.

8. Ceersmmiics HpeaMET PACHOJIIOKEH HA PACCTOSHUU
12,5 M OT MH3BL, a ero AeicTBUTENbHOE M300paXkeHHe — Ha
paccrosinuu 85 cM oT Hee. Paccuuraiite, rae mojydyuTcs H30-
OpaxeHue, ecllM MpeAMET NPHABMHYTh K JWH3Ee Ha 2,5 M.

9. [Ipenomnsiomuit yroi TpexrpaHHOM NpU3Mbl paBeH 60°.
Haiiure yron majenus jiydya cBeta Ha OJQHY W3 rpaHeil mpus-
MBI, IIPY KOTOPOM BBIXOJl Jiy4a W3 BTOPO¥ I'pPaHH CTAaHOBMT-
csl HeBO3MOXKHbIM. [loka3aTenb NpeIoMIICHHs BELIECTBA MPHU3-
MBI paBeH 1.4.
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11.1. TEOMETPUYECKAY ONTUKA

BAPUAHT 2

1. PaccumTaiite, Ha Kakoil yroix OTKJIOHHUTCS Jyd CBETA
OT CBOEro NMEPBOHAYAIbHOTO HaINpaBIEHUS IIPH MEPEXOIE U3
BO3/yXa B CTEKJIO, €CIM yroj majeHus pasBeH 25°.

2. I'naBHoe (oKycHOE paccTOsHHE COOMpalomieH JTHH3BI
paBuHo 50 cm. IlpenMer momemen Ha paccToSHUU 60 cM OT
nuH3bl. Ha xakoM paccTOSHHM OT JMH3BI NONYyYHTCS H3006-
paxenue?

3. Haxonsce B Bozme, aKBallaHTHCT YCTAHOBMJI, YTO Ha-
npaieare Ha ConHue cocraBiseT ¢ BepTukanbio 28°. Kor-
Jla OH BBIHBIDHYJI M3 BOABI, TO yBHIeN, uTo COJHIE CTOUT
HUXKE HaJl ropu3oHTOM. Paccumralite, Ha Kako# yroy usMe-
HUJIOCh HampaBjeHue Ha CoJIHUE I aKBaJaHIHCTA.

I

4. Ha miiockonapaienbHy0 IUIACTUHKY TONMIMHOHN 10 cM
najgaer jyd csera mox yriom 40°. IIpoxoas depes miIacTHH-
Ky, OH cMemaercs Ha 3 cM. OmnpenenuTe MoKa3aTenb IIpe-
JIOMJICHHSI BEIIECTBA ILUIACTHHKH.

5. Kakoe yBenuyeHne MOXHO MOJYYMTh IIPH TOMOIIU
IPOEKIMOHHOTO (hoHAPSI, OOBEKTUB KOTOPOrO HMMEET TIIaBHOE
dokycHoe paccrosinne 40 cM, €ciM pPaccTOSHHE OT OOBEK-
THBa O 3KpaHa paBHO 10 M?

6. B n1HO npyna BepTHKalbHO BOUTA CBas BBICOTOH 2,5M
TaK, 4TO OHa LEJIMKOM HaXOAUTCS NOA BoaoH. Ompeaenurte
JUIMHY TE€HM, OTOpachIBaeMOi CBaell Ha JHO BOJOEMa, €CIHU
yroj HajJeHus Jy4edl Ha IOBEPXHOCTh BOABI paBeH 60°.

I

7. Bononas pocrom 1,8 M, crosimii Ha FrOPU3OHTAIBLHOM
IHE o3€epa IIyOMHOM 22 M, BUOUT OTPAXEHHBIE OT BOJIBI
npeaMeTsl aHa. OnpenenuTe MHHHUMAJIbHOE PACCTOSHUE OT
BOJOJIa3a /10 TE€X TOYEK JIHA, KOTOPHIE OH MOXET YBMJETh
B pe3yJIbTaTe IOJIHOIO OTpaXKEHUS.

8. Ha omnrtuueckolf ckamMbe pacrosIOKeHbI ABE COOMpalo-
IIKMe JIMH3bI, POKYCHBIE PACCTOSHUSA KOTOPHIX COOTBETCTBEH-
HO paBHbI 12 cM u 15 cm. PaccrosiHue MeXay JIMH3aMH paB-
HO 36 cm. IlpenMer HaxomutTcs Ha paccrosHHH 48 cM OT
nepBoit JuH3bl. Ha KakoM pacCTOSHHM OT BTOPOM JMH3BI
HaXxOJUTCs M300paxeHue npeaMera?

9. Ilpenomnsomuit yron npusmsl pased 45°. Jlyu cBera
BBIXOJIUT W3 MPHU3MbI IOJ TEM XK€ YIJIOM, MMOJ KAaKHM OH B
Hee BXOAMT. IIpu 3TOM JIyd OTKIIOHSETCS OT IEepBOHAYAIIb-
HOTO HampaBlleHHss Ha yron 25°. OmnpemenuTe NOKa3aTelb
NIPEJIOMIIEHHS. MaTepUalia IPU3MBL.
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11.6. PUSUKA ATOMA U ATOMHOIO A4PA

BAPUAHT 1

1. IIpu mepexone 3NEKTpPOHa B aTOME BOIOpOAA M3 OJ-
HOTO CTalMOHAPHOTO COCTOSIHMS B JPYrO€ H3JIyYeH CBET C
yacToToit konebanuit 4,57-10" I'm. Ha ckonbko YMEHbUIHU-
Jlach 3HEpPrus atoma Bonopona?

2. CKOIbKO HYKIOHOB, NPOTOHOB W HEWTPOHOB COIEP-
XHUTCS B sApE HATpHUSA 213,Na"

3. JlonumuTe SOEPHYIO PEaKLHIO: 2He+4Be—> SO+

I

4. Hailinute nedeKkT Macchl, JHEPTUIO CBA3M M YIEIbHYIO
SHEPIHIO CBA3M sAapa kuciaopoma 3O.

5. CkonpKO aTOMOB TOJOHHS PACMATAETCA 3a CYTKH M3
10° aTomoB, eciu Iepuol mnoiaypacnanaa paBeH 138 cyrt.?

6. Kakoi anemeHT obpasyercs u3s 92U Iocjie OXHOTO
o-pacmaja ¥ AByX PB-pacmamos?

I

7. Ilpu neneHuM OJHOTO fAApa ypaHa 29328U Ha JIBa OCKOJI-
ka Beienserca 200 MaB sueprun. Kakoe xonuuecTso 3Hep-
THH OCBOOOXIAETCS MPH CKUTAHUU B AAEPHOM PEAKTOPE M30-
Toma ypaHa, macca kotoporo paBHa 1 r? Kakoe xommuect-
BO KAMEHHOTI'O yIJIsl HEOOXOIUMO CXEUb /IS MOJIyYEHHUS] TAKOTO
K€ KOJHUYEeCTBA SHEPruu?

8. Onpenenure SHEPreTHUECKUN BBHIXOM CIIEAYIOUIEH SIep-
HOM peakuuu: 5 : =

sLe+ H— 2 He.

9. PaccumTaiite, yepe3 Kako# MPOMEXYTOK BPEMEHU pac-
nanaercst 80% aTOMOB pafMOaKTUBHOTO XpoMma = ,Cr, ecnu
€ro InepMoj Imoinypacnajaa paseH 27,8 cyrT.
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OueHKa YCTHOTIO OTBE€Ta

Mpwn oueHKe yCcTHOro OTBETA yyaweroca HEO6XOAMMO Y4nTbIBaATb:



1. NPaBWUILHOCTb M OCO3HAHHOCTb U3/I0XKEHMA COLEPHKAHMA, NOSIHOTY PACKPLITUA MOHATUMN, TOYHOCTb
ynotpebaeHns Hay4yHbIX TEPMUHOB;

2. cTeneHb chOpPMUPOBAHHOCTU UHTENNEKTYasIbHbIX U OBOLLNX YH4EOHbIX YMEHU;
3. CaMOCTOATENBHOCTb OTBETA;

4. peyeByto rpaMOTHOCTb M IOTMYECKYI0 NOCAe0BaTe/IbHOCTb OTBETa.

OueHKa “5” cTtaButca, ecnu:

- MOJIHO PACKPbITO coAepKaHne maTepunana B o6beme Nporpammsl U y4ebHUKa;
- YETKO U NPaBWU/IbHO AaHbl onpeaeneHns U PacKkpbITO cogep’KaHMUe NOHATUI;

- BEPHO MCNONb30BaHbl HAay4YHblE TEPMUHDI;

- ANA A0Ka3aTe/IbCTBa UCMO/Ib30BaHbl Pas/IMYHbIE YMEHUS;

- OTBET CAMOCTOATENbHbIM, NUCNO/b30BaHbl paHee NPUobpeTeHHble 3HaHUS.
OueHKa “4” craButca, ecnu:

- PacKpbITO OCHOBHOE CoAepKaHMe maTepumana;

* B OCHOBHOM MpPaBWU/IbHO AaHbl onpegeneHna NOHATUIN U NCNOJIb30BaHbI HAYYHble TEPMUHbI;
- OTBET CAMOCTOAITE/IbHbIN;

- onpeaeneHns NoOHATUIA HEeMOHbIe, A0NYLWEHbl He3HAYUTENbHbIE HAapYyLIeHMA Nocaen0BaTeIbHOCTH
W3/10XKeHUS, HebOoblLME HETOYHOCTU NPU UCMO/Ib30BAHUM HAYUYHbIX TEPMUHOB U/IN B BbIBOAAX U
0606LeHUAX.

OueHKa “3” craBuTtca, ecau:

- YCBOEHO OCHOBHOE COAEprKaHMe y4ebHOro matepuana, Ho U3N0KEHO GpparmeHTapHo, He Bcerga
nocnea0BaTesibHo;

- onpeageneHnA NOHATUM HeAOoCTaTO4YHO YEeTKUE;

- He MCMOb30BaHbl B KaYeCcTBe A0Ka3aTe/IbCTBA BbIBOAbI M 0606LLEHMA AN A0NYLLEHbI OLINMBKM NpK
WX U3/I0XKEHUMU;

- AONYLWEHbI OWMBKN U HETOYHOCTU B UCMOIb30BAHUN HayYHON TEPMUHONOMMK, OnpeaeneHnm
NOHATUM.

OueHKa “2”cTaBuTcs, ecnu:
- OCHOBHOE coAep’KaHue y4ebHOro matepuana He PackpbITo;
- He AaHbl OTBETbI Ha BCMOMOTaTe/IbHble BOMPOChI yUnTens;

- AonyuleHbl rpy6b|e OLWINBKM B onpegeneHnn NOHATUN, npun MCNoNb30BaHUN TEPMUHONOTUN.



OueHKa CaMOoCTOATE/IbHbIX, NPOBEPOYHbIX U KOHTPO/IbHBIX paborT.

CamocTosTe ibHble, NPOBEPOYHbIE, KOHTPOIbHbIE PAabOoTbl COCTOAT U3 3a4aHWUN 0baA3aTeNIbHOIO W
NOBbILEHHOTO ypoBHel. KonmyecTBo 3aa4aHnii NOBLILLEHHOTO YPOBHA MOXKET BbITb M3ObITOYHbIM U
BbIMO/IHEHME BCEX 3a4aHNIA 3TOrO YPOBHS He siBAseTca 06A3aTeIbHbIM.

OueHKa “5” cTaBUTCA B TOM C/yyae, ecau:

- BbIMO/IHEHbI BEPHO BCE 3a4aHnA 06583aTe/IbHOro YPOBHA M HEe MeHee ABYX 3a4aHWni cpeaHero
YPOBHS;

- OZLHO U3 3aJaHuii 06a3aTeNIbHOIO YPOBHA HE BbIMOJIHEHO W/IN MPU BbIMOJHEHUW €ro yYalmiics
[onycTua rpybyto ownbKy, HO NPY 3TOM BEPHO BbINOJIHEHbI HE MEHEEe TPEeX 3a4aHui
NOBbILEHHOIO YPOBHA CNOXHOCTHU.

Mpu HanMuMM He Bonee OAHOrO HeoYeTa B YKa3aHHbIX Bbllle CAy4YanaX OLEeHKa He CHUMKaeTcA.
OueHKa “4” ctaBuTCA B TOM C/lyyae, ecu:
- BbINOJ/IHEHbI BEPHO BCe 3aA4aHMA 06A3aTe/IbHOro YPOBHA U 0AHO 3aAaHWe CpeAHEero ypoBHs;

- 04HO 13 3afaHuit 06A3aTENbHOIO YPOBHA HE BbIMOAHEHO UM MPU BbINOJHEHWMM €ro yyaluuinca
A0onycTua rpybyto owmnbKy, HO NPU 3TOM BEPHO BbINOJIHEHbI ABa 3a4aHNA MOBbILLEHHOIO YPOBHSA
C/IOXKHOCTW.

Mpwn Hannumn He 6osee ogHOM Herpyboit OoWMBKU M 0AHOTO Hego4eTa, Uam He bonee AByx
HeZl04EeTOB B YKA3aHHbIX Bbllle C/y4Yasx OLEeHKa He CHUMKAETCS.

OueHKa “3” ctaBuTCcA B TOM C/lyyae, eciu:
- BbINOJIHEHbI BEPHO BCE 3a4aHMA 06A3aTe/IbHOrO YPOBHS;

- 04HO 13 3afaHunii 06A3aTeNbHOTO YPOBHA HE BbINOAHEHO UMW NPU BbINOJHEHWMM €T0 yYaluinca
A0nycTuA rpy6yto oWnbKy, HO NPV 3TOM BEPHO BbINOJIHEHO OAHO U3 3a4aHWI MOBbILEHHOrO
YPOBHA CNIOXKHOCTU.

Mpwn Hannunmn He 6bonee ogHOWM Herpybom OLNMOKK M TPEX HEAOYETOB, NN NPU OTCYTCTBUM OLLIMOOK,
HO NPW HANNYUK YETbIPEX-NATU HeA0YETOB B YKa3aHHbIX Bbile C/y4YasnX OLEHKa He CHUMKaeTcs.

OueHKa “2” cTaBUTCA B TOM C/lyYae, eC/iv KOJIMYeCTBO BEPHO BbIMOJIHEHHbIX 3aaHWUA MeHblue
KOJIMYeCTBa 3343aHWNIN, MPU KOTOPOI MOKET ObITb MOCTaB/IeHa oLeHKa “3”.

OueHKa TecToB.

OueHKa “5” cTaBUTCA B TOM C/ly4ae, eC/iv y4allmiica BepHo BbinonHua 6onee 80% 3adaHuii TecTa.



OueHKa “4” ctaBuTCA, €C/IN YYaLLMINCA BEPHO BbINOHUA 61% - 80% 3aAaHui TecTa.

OueHKa “3” ctaBuTCA, ecan yyawmiica BepHo BbinoaHun 50%-60% 3agaHnin TecTa.

OueHKa “2” ctaBuTCA, eCK yyalmiica BepHO BbiNoHUA meHee 50% 3agaHnin TecTa.

Owun6Kn 1 HeaoueTbl.

IpybbimK cunTatoTCa cneayoLlme oWmnbKu:

1.

He3HaHWe onpeageneHna OCHOBHbIX NMOHATUI, 3aKOHOB, npasuna, HeE3HaHUWe cbopN\yn,
O6LLI,EI'IpMH‘r'|TbIX CMMBOJ10B 0603HaYEeHUN U eanHUL X U3SMEepPEHUA,

. HeyMeHMe BblAe/INTb B OTBETE [N1aBHOE;

. HeyMeHue NpUMeHUTb B OTBETE 3HaHMA ANA pelleHna 3aay;
. HeyMeHue aenaTb BbiBOAb! U 06061LEeHUS;

. HEYMEeHUe YnTaTb U CTPOUTb rPadpuKM U AMarpammel;

. HeymeHne nosib30BaTbCA y‘-le6HVIKOM M CNpaBOYHUKaMM No ¢M3MK€.

K Herpybbim owmnbram oTHoCATCA:

1.

HETOYHOCTb ¢OpMyl'|VIpOBOK, onpe,u,eneHMﬁ, NOHATMI, 3aKOHOB, BbI3BaHHbIe HEMO/IHOTOM OXBaTa
OCHOBHDbIX MPN3HAKOB onpeaenaemoro NnoHATUA Uan 3aMeHoM OA4HOro-AByx 13 aTUX Npun3HaKoB
BTOpoOCTENEHHbIMU;

. OUJM6KVI, BbI3BaHHbIE HECO6I'IPOAEHMGM YC}'IOBMﬁ pa6OTbI;
. OWNBKN B YCNOBHDbIX O6O3HaLIEHMFIX, HETOYHOCTb rpachKa;

. HEPALMOHANbHbIA METOA pelleHna 3a4a4M UAN HeAO0CTaTOYHO NPOAYMaHHbIN NAaH YyCTHOro

OTBETa (HapyLueHme NNOrMKKY, noagmeHa otae/ibHbIX OCHOBHbIX BOMPOCOB BTOpOCTeneHHbIMM);

. HEpaUMOHaNbHble MeToAbl PaboTbl CO CMPABOYHOM UTEPaTYPONr;

. HeymeHune pewaTb 3a4a4m B 06LLI,EM Buge.

Hepovetamu apnatoTca:

1.

2.

HepaLMOoHa/ibHble NMPUEMbBI BbIUMCAEHWIA U NPe0bpa3oBaHN;

OLWNBKM B BbluncieHMAX (apudmeTundeckue);



3. HebpeKHOoe BbINO/IHEHME 3aMUCEN, YepTeXKel, cxem, rpaduKoB.

NMPUMEPHbIE KOHTPOJIbHbIE PABOTbI

MpumepHbIe KOHTPOJIbHble PaboTbl NOAroTOBAEHbI B cooTBETCTBMM € YMK ®usnka 11:y4ebHuk gns
o6uieobpasoBaTesibHbIX OpraHn3aunini: 6asosblit 1 yraybaeHHbI yposHu/ I.A. Makuwes, b.B.
Byxosues, H.H. CoTckuit nog, pegakuueit H.A. NapdeHTbeBOW,- 6 M3aaHMe, NnepepaboTaHHOE U
AonosiHeHHoe.- M.: MpoceeweHne,2019.-432 c. 3a ocHoBY BbibpaH cOOpHUK [AnaakTuyeckue
maTepuansl «dusnka 10-11 knacce» / A. E. MapoH, E. A. MapoH, - M : lMpocseleHne 2007.

BapuaHTbl KOHTPOAbHbIX PaboT BbICTPOEHbI NO CXeme: 3aaHusA 06s83aTeNbHOro MUHMMYMa — A0
nepBo YepThbl, 3aaHNA cpeaHero YpoBHA — A0 BTOPOW YepTbl, 3aaHNA CIOXKHOIO YPOBHA — nocae
BTOPOW YepTbl.

B 3aBMCMMOCTM OT CTENEHM YCBOEHUA Yy4EeBHOro MaTepuana BO3MOKHO YCIOXKHEHME UK YNPOLLEHUE
YPOBHSA KOHTPOJIbHbIX PaboT. YNpoLLeHHble BapUaHTbl KOHTPO/IbHbIX PA6OT MOTYT 6bITb NPEANONKEHDI
yyaLmMmcs, MponycTUBLLINM 60/bLLOE KOMYECTBO YPOKOB MO YBaXUTENbHON NpudnHe (601e3Hb,
NneveHune B 1e4ebHO-NPOPUNAKTUYECKUX YUPEIKAEHNAX, BbIE3A HA OIMMMMAbI, KOHKYPCbI,
copeBHOBaHMSA, cbopbl MO NOArOTOBKE K OIMMMMAAAM, KOHKYPCaM M COPEBHOBAHUAM U T.4.).

JlutepaTtypa:

11. dusmka 11:yuebHUK ana obuLeobpasoBaTeNbHbIX OpraHM3auUnii: 6a3oBbli U yrAybAeHHbIN
yposHu/ I'.A. Makuwes, b.5. byxosues, H.H. CoTckuii nog peaakumeit H.A. MapdeHTbeBoMn,-
6 nsgaHune, nepepabortaHHoe 1 aononHeHHoe.- M.: MNpocseleHne,2019.-432 ¢

12. Kupuk /1.A., TeHgeHwTelH /1.3.,Fenbdrat U.M. 3agaum no ¢pusmnKke gnsa npoduabHON WKObI
¢ npumepamu peleHuin. 10-11 knaccol. Mog pea. B.A.Opnosa.- M.: UJTIEKCA, 2010.

13. dusmka. C60pHMK onmMmnmagHbix 3aga4. 8 — 11 knaccol. LLUKONbHbLIN, MyHULMNANBbHbIN,
pervoHanbHbili 3Tanbl./Mog pea. /1.M.MoHacTbipckoro - flernoH, 2013.

14. dusuka. 7-9-1 knaccbl. TemaTuyeckune Tectbl. Moarotoska k MTMA-9//1.M.MoHacTbipckuia, A.C.
boratuH, t0.A.UrHaToBsa; noa pea,. J1.M. MoHacTblipcKkoro. - Poctos-Ha-LoHy: JlernoH-M,
2010.

15. KabapguH O0.9., Opnos B.A., KabapauHa C.U. TecTbl no ¢usmnKke: s Knaccos
dunsnkomaTematumyeckoro npooduna. CraHaapT 2000. — M.: Bepbym-M, 2002.



16. Caypos [0.A. ®usuka B 11 knacce: Mogenu ypokos: KHura ana yuutens. - M.:
MNpocseweHune, 2005

17. MapoH A.E. ®u3uka 10 kn: Anaaktudeckuii matepuan. - M.: lpoda, 2004.

18. dusmka: 3800 3aga4 ANA WKONbHMKOB M NOCTYNaloLWMX B By3bl. ABT.-cOCT. H.B.TypunHa,
N.N.Pypakosa, 0.U.Cypos u gp. - M.: ipoda, 2000.

19. N.M.Tenbdrat u gp. 1001 3a834a No pusmnKe c peeHMAMN. - XapbKkos-Mocksa.: LieHTp
«MHHOBaUMK B HayKe, TEXHMKe, 0bpasoBaHUny, 1995.

20. du3ukKa. 3agayHuk. 10 Kn.: 334a4HUK A4 KNACCOB C yraybaeHHbIM nsydeHmem opusmnku/
H.K.XaHHaHoB, I.A.YuxkoB, T.A.XaHHaHoBa. — M.: poda, 2004.

dneKTpoHHble 06pa3oBaTesibHble pecypcbl:

9. http://www.edu.delfa.net:8101/teacher/teacher.html

10. http://physics-lab.ucoz.ru

11. http://archive.lseptember.ru/fiz/

12. http://www.fizika.ru

13. http://www.physicon.ru

14. http://school-collection.edu.ru

15. http://physics.nad.ru/

16. http://experiment.edu.ru
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