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|. [TogcHuTEAbHAA 3aMACKA

Pabouas nporpamma o yuebnomy npenmety «dPuznka» pazpaboraHa Ha OCHOBE:

. denepanbHoro 3akoHa OT 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanun» (C KBMEHEHHUSIMU U JIOTTOJTHCHHUSIMHU );
. npukaza MunucrepctBa mnpocsemieHus Poccun ot 22.03.2021 Ne 115 «O6

yrBepxkaeHun llopsiaka opraHu3zalMd U OCYIIECTBICHHS 00pa3oBaTeNbHON JESATENbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM MPOrpaMMaM — 00pa30oBaTEIbHBIM MPOrpaMMaM Ha4daJIbHOTO
0011ero, OCHOBHOT'O OOIIETO U CPeHEro 001Iero oopa3oBaHus» (C U3SMEHEHUSIMH U ATOTHEHUSIMH );

. npukaza Munucrepctsa npocseuienus Poccun ot 05.12.2022 Ne 1063 «O BHeceHun
u3MmeHeHud B Ilopsiiok opraHu3alid W OCYIISCTBIICHUS OOpa30BATEIBHON CSITEILHOCTH 10
OCHOBHBIM 00111€00pa30BaTEeIbHBIM MpOrpaMmaM - 00pa3oBaTENIbHBIM IpOorpaMMaM HayalbHOIO
o0IIero, OCHOBHOTO OOIIET0 W CPEeIHEro oO0IIero oO0pa30BaHUs, YTBEPKICHHBIA IMPUKA30M
MunuctepcTBa npocenieHusa Poccuiickoit @eaeparuu ot 22 mapta 2021 1. Ne 115»;

. npukaza MunucrepcTBa oOpazoBanus u Hayku Poccun ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (peiepaIbHOr0 rocyIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa CPeIHEero oOIIero
00pa3oBaHUs;

. npukaza MunucrepcTBa npocemienust Poccuiickoit @enepanuu ot 12 aBrycra 2022
r. Ne 732 «O BHeceHMHM W3MEHEHWH B QeaepaibHbi rocymaapcTBeHHbrd cranmapt COO,
yrBepxkaeHHbIN pukazoM MO u H PO ot 17 mast 2021 1. Ne 413»;

. [Ipukaza MunucrtepctBa npocsemieHusi Poccuiickoit @enepamnu ot 18.05.2023 Ne
371 "OO6 yrBepxacHuHu (QenepalbHON 00pa30BATEIBLHOW MPOTPAMMBI  CPEIHEro  OOIIero
obpazoBanus" (nanee - ®OII COO);

. [Tomoxkenuss o pabodeld mporpamme y4eOHOTO MpeaMeTa, Kypca, TUCIUILIAHBI
(Monynst) MKOY «I1noTaBckast cpennsisi 001meo0pa3oBaTesibHast IIKOJIa.

Pabouas nporpamma opreHTHpPOBaHA HA YYCOHUKHU:

Ouzuka. 10 xmacc. : yueb. s yuyammxcs o6mieoOpa3oBaT. opranusanuii (0a30BbId U
yriryoneHHsiil ypoBHH) B 3 yactax / JI.O. 'engenmreiin, FO.U. [Tuk; mox pen. B.A. Opnosa. — M. :
Muemo3uHa;

Ousmka. 11 wmace. : yuel. juis ydamuxcsi obmieoOpa3oBar. opraHuszanuii (0a30BbIA U
yrinyoneHHbIi ypoBHH) B 2 yactax / JI.O. I'engenmreiin, FO.U. /Tuk; nmox pen. B.A. Opnosa. — M. :
Muemo3uHa.

CornacHo yuyeOHoro miaHa Ha usydenue pusuku B 10-11 xiaccax orBoautest 136 yacos:

B 10 kimacce - 68 yacoB (2 yaca B HE/IEIO);

B 11 xmacce — 68 yacoB (2 4aca B HE/IETIO).

[IproputeTHbIMU LEeAsIMU 00ydueHUsT yueOHoMy mnpeamery «Dusuka» B 10-11 kmaccax
SBIISIIOTCS:

. (dopMHpOBaHHE HHTEpeca M CTPeMJICHHs OOy4arollMXcs K Hay4YHOMY H3yYEHMIO
IPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaIbHbIX U TBOPUECKHUX CIIOCOOHOCTEN;

. pa3sBUTHE MPEIACTABICHUH O HAayyHOM MeETOoA€ IMO3HaHUA U (OPMHPOBAHUE
MCCIIEI0BATENBCKOTO OTHOLIEHUS K OKPY/KAIOIIHMM SIBJICHUSIM;

. ¢opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI Kak pe3yjibTaTa M3Y4YEHHUS OCHOB
CTpOEHHS MaTepuu U (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

. dopmMHupoBaHHE YMEHHMH OOBACHATH SBIEHHS C MHCIOJIb30BAaHUEM (PU3UUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

. (dopmMHpOBaHUE MPEACTABICHUN O PO PU3UKH JUIS Pa3BUTHS JPYTUX €CTECTBEHHBIX

HayK, TEXHUKH U TEXHOJIOTHUM.

BocnurarenpHblii moTeHLMan ydyeOHOro IMpeaMera, Kypca, JUCHUIUIMHBL (MOJIyJs)
peanm3yeTcs yepes:

. NpUBJIEYEHUE BHUMAHUS 00Yy4JaroMUXCs K [IGHHOCTHOMY aclleKTy M3y4aeMbIX Ha YpOKax
SBJICHUI, OpraHU3alui0 paboThl C MOIyYaeMOl Ha YpOKE COLMAIbHO 3HAUYMMON HMH(popMmanmel —
UHUIMHAPOBAHHE €€ OOCYXK/IEHMs, BBICKA3bIBaHHS OOYYAIOLIMMHUCS CBOEr0 MHEHMS IO €€ TOBOAY,
BBIPA0OTKU CBOETO OTHOIICHUS K HE;

o JIEMOHCTPAIMIO  OOYYalOIIMMCSI  IPUMEPOB  OTBETCTBEHHOTO,  T'PayKIaHCKOTO
MIOBE/ICHUSI, TIPOSIBJICHUSI UEJIOBEKOJIIOOMS M TOOPOCEPACUHOCTH, Yepe3 MOoA0Op COOTBETCTBYIOIIMX
TEKCTOB JUIs1 YTEHUS, 3a71a4 JUIsl pellieH s, TPOOJEMHBIX CUTYalMi UIs 0OCYXKJICHHUS B KJIacce;



J NpUMEHEHHE Ha YpOKEe WHTEPaKTUBHBIX (opM paboThl ¢  00y4aromUMHUCS:
UHTEIUICKTYaJbHBIX UTP, CTUMYJIHPYIOUIMX IO3HABAaTENbHYI0O MOTHBAIMIO  OOydaromumxcs;
JIUJIAKTUYECKOTO TeaTpa, IJe IOJyYeHHbIE Ha YPOKE 3HAHMSA OOBITPHIBAIOTCS B TeaTpalibHBIX
MOCTAaHOBKAX; TUCKYCCHUH, KOTOpbIE Jal0T 00YYAIOLIMMCS BOZMOXKHOCTh MPUOOPECTH OIBIT BEACHHUS
KOHCTPYKTHBHOI'O JTMAJIOra; TPYMNIOBON paOoThl MM paboThl B Iapax, KOTOPbIE y4aT oOydaromuxcs
KOMaH/IHOW paboTe M B3aUMOJICUCTBHIO C IPYTUMH 00YJaIOLIMUCS;

J UHULMMPOBAHUE U MOIJEPKKY HCCIEA0BATEIbCKON NEATEIbHOCTH OOYyYaroIuxcsl B
paMKax peanM3alid UMW WHUBUIYAIbHBIX M TPYIIOBBIX HCCIEAOBATEIBCKUX IPOEKTOB, YTO AaCT
00Yy4aroIMMCsl  BO3MOXKHOCTb IPHOOPECTH HABBIK CAMOCTOSTENBHOIO PEILEHUS] TEOPETHUYECKOH
npoOJieMbl, HaBBIK T€HEPUPOBAHHA M O(GOPMIIEHHS COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHLHOTO
OTHOILIEHUS K YyKHM HJiesaM, 0(pOpMIIEHHbIM B paboTax APYrUX HMCCiaeIoBaTeNel, HaBbIK ITyOJMYHOrO
BBICTYIUICHHS N1€pe]l ayAUTOPUEH, apIryMEHTHPOBAHUS M OTCTaMBaHUS CBOEH TOUKH 3pEHMS.

Cpoxk peanu3anuu pabodeil mporpaMMel 2 Toja.

YpoBeHb: 0a30BBIiA.



1. Conep:kanue yueOHOro npeamera

10 KJIACC

Pa3neu 1. ®dusuka U MeTOIbI HAYYHOI'O NIO3HAHUS

@usuka — Hayka o npupone. Hayuynsle MeTonbl mo3HaHMs OKpyXkaromero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (u3n4YecKux siBIeHUM U npoueccoB. Hayunele rumnoresbl. Pusnueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B
IPAKTUYECKON AESTEIbHOCTH JIIOEH.

Jlemoncmpayuu

AHanorosbsie ¥ IUPPOBLIC U3MEPUTENBHBIE TIPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHuE. OTHOCHTENBHOCTh MEXaHWYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepememienue, ckopocTh (CpeaHsii CKOPOCTh, MTHOBEHHasi CKOpPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH HA OCH CHUCTeMbl KoopauHaT. CIOKEHHE TEpPEeMEIICHHUN U
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKCHHE. |'padKku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U EPEMELICHUS MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuuelinoe paBuxkeHue. J[B>kKeHHME MaTepUabHOM TOUYKM MO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JINHEMHAA CKOpOCTh. [lepruoa m vacrora
oOpartenus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuueckue ycTporucTBa U MPAaKTHUYECKOE TPUMEHEHUE: CIUIOMETP, ABUKEHUE CHAPSIOB,
LEMHbIE U peMEHHbBIE NIEPEIAYU.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, UILTFOCTPALIMS KWUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeobOpazoBanue NBMXEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHsI.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIENIbIO ONPEAEIEHNUS MTHOBEHHONM CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXKIY NYTAMM, IPOUICHHBIMHU TEJIOM 3a IOCIEA0BATEIbHbBIC
paBHBIE TPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU
HYJIIO.

N3yuenne nBUKEHUS MIAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU3OHTATBHO.

Tema 2. /lunamuxa

[Ipunmun otHocurenbHoCcTH ['anunes. Ilepsbiii 3akoH HproToHa. MHepuuanbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. IlpunHnun cynepnosunuu cui. Bropoit 3axkon Herorona ans
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HproTOHA [I71s1 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunst Tpenus (mokosi, CkobxeHus1, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUsI CKONBXKEHHUS W cuia TpeHus nokos. Kosddunment tpenus. Cuia CONMPOTUBICHUS TPH
JBUKEHUU TeJia B )KUIKOCTH WJIU ra3e.

[TocTymarenbHOE U BpamaTeIbHOE IBIKEHNUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIbI OTHOCUTEIIBHO OCH BpalICHU:. IIneyo cumnel. YcnoBus paBHOBCCHUSA TBépI[OFO
TCia.



TexHuueckue ycTpOHCTBA M NPAKTUYECKOE NPUMEHEHHE: MOALIMIHUKY, JBHKEHUE
HCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tella. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCHUMOCTH CWI YINPYTOCTH, BO3HUKAIOUIUMX B IPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEJIa, UMEIOLIETO OCh BPAIlCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynbe MarepraibHOM TOUYKM (Tena), CUCTEMbl MAaT€pHANIbHBIX TOueK. Mmmysnbc cunbl u
WU3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pab6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckass sHeprus marepuaibHOW ToukHu. Teopema 00 M3MEHEHMH KUHETHYECKOMH
DHEPIUH.

[TorennuaneHast 3Heprus. [loTeHunanbHas sHeprus ynpyro J1eopMHUPOBAHHOM MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble M HEMOTeHLUHUANbHble CWIbl. CBA3b pabOThl HEMOTEHIHUAIBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: BOJOMET, KONEpP, NPYKUHHBII
IIUCTOJIET, JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

Ilepexosa moTeHIATLHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenne aOCONIOTHO HEYHNPYroro yaapa C TMOMOILIbI JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHUJIBI C W3MEHEHHMEM MEXaHWYEeCKOM SHEepruu Tejla Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nea 3. Moaekynsipaasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocnoevl MONEKYAAPHO-KUHEMUUECKOU MeopuU

OCHOBHbBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OMNBITHOE 0OOCHOBAaHHUE.
bpoynosckoe npmxenue. Auddys3us. Xapakrep IBUKEHHUS U B3aUMOJEHCTBHUS YacTHUIl BEIIECTBA.
Mogenu cTpoeHHs ra30B, JKUAKOCTEH U TBEPMBIX TeT U 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
TUX MoJeneil. Macca u pazmepsl mosiekyn. Konmnuectso Bemecta. [loctostHHas ABoraapo.

TemuoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopens uaeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUU
U/IeabHOTO raza. AGCOIIOTHAs TEMIIepaTypa Kak Mepa CpeHel KNHEeTHUECKONH IHEPTUHN TETJIOBOTO
JBWKeHHs dactun rasa. Illkama temmneparyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
Mengeneea—Knaneiipona. 3akon JlanpToHa. M3omponeccsl B HMI€aNbHOM Tra3e C INOCTOSHHBIM
KOJIMUECTBOM BelecTBa. ['paduueckoe mnpencTaBieHne H30MPOLECCOB: H30TEpMa, H30XO0pa,
u3obapa.

Texauveckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOLIUE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaguu  MOJIEKyI
OpraHUYECKUX COCIUHECHUM.



OmnpIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mopens onsbira IlITepHa.

OnbIThI, JOKa3bIBAIOUIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHS.

Monens, WUTIOCTpUpYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCYAA.

OnpIThI, HIUTIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UI€ATIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHue Macchl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHud o0béma
KOMHAThI, 1aBJICHUS U TEMIIEpPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK]y ITapaMEeTPaMU COCTOSIHUS Pa3peKEHHOTO Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepMonnHaMuyeckass cuctema. BHYTpeHHsAs SHEprus TEPMOJUHAMUYECKOW CUCTEMBI U
crocoObl €€ u3MeHeHus. KonuuecTBo TermoTsl U pabota. BHYTpeHHssI 3HEprusi 0AHOATOMHOIO
UJCAIBHOIO raza. Buapl Temionepenauu: TEIIONPOBOJHOCTb, KOHBEKLUA, U3Iy4CHHE. Y IeIbHas
TEIVIOEMKOCTB BellecTBa. Kon4yecTBo TEMIOTH! IPU TEIUIONEPEIAUE.

ITonsarue 06 aguabatHOM npouecce. [IepBblil 3aKoH TepMoanHamMuky. [IpuMeHeHue nepBoro
3aKOHA TEPMOAMHAMUKH K H3omponeccaM. ['padudeckas uHTepnpeTanus padoThI rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs npoLeccoB B IpUPOJE.

TennoBeie MammHbl. [IpuHIUNBL AeiicTBUS TerIOBbIX MamuH. [IpeoOpa3oBaHus HEpruu B
TeroBbIX MamuHax. Koagdunuent nonesnoro neiicrsus temnooit Mammubl. [ukn KapHo u ero
KO3 PHUIHEHT MMOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETIOIHEPTETUKH.

TexHnuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOIMIEHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HHEpPIUM Tejla TPU COBEPIICHHH paOOTHI: BBUIET MPOOKH W3
OYTBUIKHM IOJ JEHCTBHEM C)KAaTOro BO3/yXa, HarpeBaHue 3¢upa B JATyHHOH TpyOKe IMyTEM TpeHHsI
(BuaEOIEMOHCTpAITHS ).

V3MeHeHMne BHYTpEHHEH 3HEpruM (TeMIieparypsl) Tejaa pu Terionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O IBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn geujecmea. Pazoevie nepexoost

[TapooGpazoBanue u KoHAeHcanus. Mcnapenue n kuneHue. AGCONIOTHAS U OTHOCUTENIbHAs
BJIQXKHOCTh BO3Ayxa. HacelmeHHBIH mnap. YiaenpHas TeIuioTa mnapooOpa3oBaHus. 3aBHCHUMOCThb
TEMIIEPATYPBI KUIIEHUS OT AABJICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHHU30TPOIHUs CBONCTB KPUCTAIIIOB.
Kunnkne kpucramnel. CoBpemMeHHble MaTepuansl. IlnaBieHne m Kpuctannusauus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue ycTpoWCTBa U MPAKTUYECKOE INPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTMH MOJIYYEHHs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX TapOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUH.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHaMunka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Tel. OJEKTpUUYECKHH 3apsa. JBa Buaa dIEKTPUYECKUX  3apsfoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.



B3aumopeiictBue  3apspoB.  3akoH Kynona. TodeuHbli  37I€KTpUYECKMM  3apsi.
OnekTpuyueckoe moje. Hanpsk€HHOCTh  anekTpuueckoro mnoss. [lpuHuun cynepno3unuu
AEKTPUYECKUX MOJIeH. JINHUKY HANPS)KEHHOCTHU IEKTPUUECKOTO IOJIA.

Pabota cun anexkrpocrarnueckoro nosis. [lorennuan. Paznocts morennuanos. [IpoBogHUKH
U IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. [{udekTpuueckas IpOHUIIAEMOCTb.

OnekrpoémkocTb. KoHaeHcaTop. DJIEKTpPOEMKOCTh IUIOCKOIO KOHJEHCATopa. OJHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoiCTBa M MPAKTHUYECKOE MPUMEHEHHE: SJIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB, KOHIEHCATOpP, KOMHPOBAIbHBII
arnmapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEJ.

DIEeKTpUYECKOE NO0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DIEeKTpOCTaTUYECKAs 3allUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM TI0JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOpa OT IUIOIIAAH IIJIACTHH, PACCTOSIHUS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuyeckuit mok. Toxu 6 paziuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMS 3JEKTPUUYECKOro TOKa. VICTOYHMKM TOKA.
Cwuita Toka. [ToCcTOSIHHBIN TOK.

Hanpsixenune. 3akon Oma aJig yyacTka Henu.

DNEeKTpUUECKOE CONPOTUBIIEHUE. Y IeJIbHOE CONIPOTUBIEHUE BelecTBa. [locnenoBarensHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOAHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymins—JIeHia. MOIIHOCTE 3JIEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHHMKA TOKA. 3akoH Oma aiid
MOJTHOM (3aMKHYTOM) yieKTprueckoit nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsl MPOBOAUMOCTb TBEPJABIX METANIOB. 3aBUCUMOCTb COIPOTHUBJIEHUS METAJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpruyYecKHuil TOK B Bakyyme. CBOMCTBA ANEKTPOHHBIX MTyYKOB.

[TonynpoBonauku. CoOCTBEHHass Y TPUMECHas MPOBOJAUMOCTD  IOITYIPOBOJIHHUKOB.
CsoticTBa p—N-nepexoaa. [lonynpoBoHUKOBBIE TPHOOPHI.

DOneKTpUYecKUuid TOK B pacTBOpax M pacIulaBax d3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
JUccoIanus. DIEKTPOIIN3.

OnexTpuueckuil TOK B razax. CaMoCTOATEIbHBIA U HECAMOCTOSITENIbHBIN pa3psi. MoHus.
ITma3ma.

TexHU4ecKkue yCTpoMCTBA U MPAKTUYECKOE MTPUMEHEHNE: aMIIEpMETP, BOJBTMETP, PEOCTaT,
UCTOYHUKMA TOKA, OJIIEKTPOHArpeBaTeibHble MPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHBIICHHS,  BaKyyMHBIM  JHOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTh COMPOTHUBJICHUS IMIMHAPUYECKUX TMPOBOAHUKOB OT JUIMHBI, IUIOIIAIA
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmenianHOe COeJUHEHHE TPOBOHUKOB.

[Ipsimoe m3MepeHue HNEKTPOIABHXKYIIEH cuiibl. KOpoTkoe 3amblkaHUE TallbBaHMYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHET 0 COMPOTHUBIICHUSI.

3aBUCHMOCTbH COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

UckpoBoii pa3psa 1 IpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul



W3yueHne cMeImaHHOrO COeAMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABUKYIIEeH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.

Habmonenue anekrpornusa.

MesknpeamMeTHble CBSI3H

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKH, OMOJIOrUU, XUMUH, reorpaduu
U TCXHOJIOI'uH.

Mesicnpeomemnvle nowsimusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAYYHOIO IO3HAHMS:
SBJICHHE, HAay4YHBIH (aKT, TUIMOTe3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/IECHHE,
9KCIIEPUMEHT, MOJIETIUPOBAaHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbI YpaBHCHUM, THHEWHas (QyHKIUs, apadoia, runepoora,
uX rpaduku U CBOICTBa, TPUTOHOMETPUYECKUE (PYHKIMU: CUHYC, KOCHHYC, TAHT'€HC, KOTaHI'EHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHl M MX MPOCKIMH HAa OCH KOOpPJHUHAT,
CJI0)KEHHE BEKTOPOB.

Buonoeusn: MexaHnveckoe ABIKEHHE B KHBOW mpupoje, auddysus, ocMoc, TEII0o00MeH
JKUBBIX OPraHMW3MOB (BUBI TEIUIONEpeNadyH, TEIIOBOE PABHOBECUE), IJIEKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSCHHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJIAApHas Macca, TCIIJIOBBIC CBOIiCTBa TBépI[I)IX TCII, )KHI[KOCTeﬁ H ra3oB, SJICKTPUUCCKUC CBOMCTBaA
METAJIJIOB, AJNEKTPOIUTHYECKAs TUCCOIHAIINS, TalIbBAHUKA.

T'eoepaghus: BnaxxHOCTH BO3TyXa, BETPBI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue IBUKEHHUM C MCIONb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TCXHUKC, IMOAINWITHUKH, HCIOJIb30BAHUC 3aKOHA COXpaHCHHA HMITYJIbCa B TCXHUKE (paKeTa,
BOJIOMET U ApYyTHE), ABUTaTEIb BHYTPEHHETO CrOPaHUsl, MapoBasi TypOuHa, OBITOBOM XOJIOAUIBHUK,
KOHAUIOHUOHEP, TCXHOJIOTUH ITOJYUCHHSA COBPCMCHHBIX MATCPHUAJIOB, B TOM YUCJIC HAHOMATCPHAJIOB,
U HAHOTEXHOJIOTHH, DJIEKTPOCTAaTHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTpYHHBIH TPUHTEp, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJibBaHHKa.

11 KJIACC

Pasnen 4. daekrpoamHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE Mar"uThl. B3anMonelcTBHE IIOCTOSHHBIX MAarHuTOoB. MarHutHoe modie.
Bekrop MarHUTHOM MHAYKUMH. [IpyMHIMI Cynepno3Wuny MarHUTHBIX NOJIEW. JIMHMM MarHUTHOW
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJISI IOCTOSIHHBIX MarHUTOB.

MarautHoe moje NpoBOJHHKA C TOKOM. KapTWHa NUHUI MHAYKIMHM MarHUTHOTO MOJIs
JUIMHHOTO IIPSIMOTO MPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJAHMKA, KATYIIKH ¢ TOKOM. OnbIT
Opcrena. BzanmoelicTBre MpoOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenma, e€ wmoaynb M HampaBieHUE. [[BIKeHHME 3apsHKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SBneHue DNEKTPOMArHWUTHOM WHAYKUWH. [lOTOK BEKTOpa MAarHWTHOM HWHIYKIUU.
DNEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe »snekTpuyeckoe moJie. DNEKTPOJBIKYINAs CUJa HHAYKIWH B MPOBOJIHHKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CUJIA CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBA M NPAKTHYECKOE TPUMEHEHHE: TIIOCTOSHHbIE MarHHTBHI,
AJIEKTPOMArHUTHl, MJIEKTPOJIBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIS.



B3aumMozeicTere JByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JencrtBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMAarHUTHOM UHAYKIWH.

IIpaBuio JleHna.

3aBUCUMOCTD DJIEKTPOJABIKYIIEH CHUJIBI MHAYKLIUU OT CKOPOCTH H3MEHEHHUS MArHUTHOIO
IOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3y4eHre MarHUTHOTO IOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUS MIEKTPOMarHUTHOM HHIYKIIVH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Kojaedanus

Konebarenbnass cucrema. CBoOonHble MexaHW4yeckue Konebanus. ['apmoHMuYeckue
kosnebanusa. Ilepuon, dactora, ammuntyga U ¢asza konebanuil. IlpyXuHHBIH MasTHUK.
MareMaTHuecKuil MasTHUK. Y paBHEHHE rapMOHMYECKHX Kosiebanuil. IIpeBparenne sHeprun mnpu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbupiii  koHTYp. CBOOOAHBIC SJICKTPOMArHWTHBIE KOJEOAHUS B HICATHHOM
KoJIeOAaTeIbHOM  KOHTYype. AHAQJIOTUS  MEXIy MEXaHHYEeCKUMH U 3JIEKTPOMArHUTHBIMU
konebanusmMu. Dopmyna TomcoHa. 3aKkOH COXpaHEHHsI SHEPrUM B HJICATBHOM KOJeOaTeIbHOM
KOHTYPpE.

[IpencraBienure o 3aTyxarIIUX KojieOaHUSIX. BbIHYXJ€HHbIE MEXaHUYECKUE KOJIeOaHMsI.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

Ilepemennbiii Tok. CHHycOMAANbHBIN NEPEMEHHbIM TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoncTBo, mepepaya U MOTPEOJIEHUE AIIEKTPUUYECKOW DSHEPIHUU.
OKOJIOTUYECKME PHUCKM IIPU NPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa HCHOIB30BaHUA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpOHCTBA M TNPAKTHUYECKOE IPUMEHEHHME: DJIEKTPUUECKHH 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTeIbHOW CUCTEMbI (NIPYXUHHBIA WIM MaTeMaTHUYECKUN
MasITHHK).

HaGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanue CBOMCTB BBIHYKJEHHBIX KOJIEOAHUH.

Ha6mnronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmwnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HamlpshKEHUST OT BPEMEHH) s
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3oHaHc mpu mocnenoBaTeNIbHOM COEAMHEHMM PE3UCTOpa, KAaTYIIKM HHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TUHUY 3JIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEepUO/ia MaJIbIX KoyieOaHUI rpy3a Ha HUTU OT JAJUHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mnepeMeHHOro TOKa B LEMUM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YCI0BUA pacnpocTpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHus u
JuinHa BoJiHbL. [lonepeunsle v mpoaoibHbIe BOJIHBL MHTEpdepeHuns u nudpakiuus MEXaHUIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS HW3Iy4eHHUs JJIEKTPOMArHUTHBIX BOJH. B3ammHas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHoi BoiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:



OTpakeHHe,  TpejoMiIeHue,  noisipu3anus,  audpaxnus,  uHTepdepenius.  CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[llxana 351eKTpOMAarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHOUIIBL paIUOCBA3YU U TEIIEBUACHUS. Paaronokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CPEbI.

TexHnuyeckue yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3ByKOBass JUAarHOCTHKAa B TEXHUKE M MEIULMHE, pajap, pPaJluONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYyKa.

Habmronenue oTpaxeHus U MPeToOMICHUS MEXaHUIECKUX BOJIH.

Habmonenue nntepdepeHnu u AMPpakiui MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtonenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYAOH W YacTOTOU
KOJICOAHUH.

UccnegoBanue  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH:  OTPaXXEHHE,  IPEJIOMIICHHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsimonuHeiiHOe pacnpocTpaHeHHE CBETa B OJHOPOIHON Cpejie.
JIyu cBera. ToueuHBIM UCTOYHUK CBETA.

Otpaxenue cBera. 3aKkoHbl OTpaxeHus cBeTa. [locTpoeHue u300pakeHUN B IIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MPETOMIICHHMS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxeHue. llpenenapHblil yroia mOJHOIO BHYTPEHHEIO
OTpaKEHHUS.

JHucnepcus cBeta. CrnoxkHbIi cocTaB Oeoro cBera. LIBer.

Cobuparonie M paccewBarolive JIMH3bl. ToHKass JuH3a. DOKYCHOE pacCTOsSHUE U
ONTHYECKas Cuila TOHKOH JmH3bl. [locTpoeHne n300pakeHUil B COOMpArOIUX U PacCEeUBaIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WuaTtepdepenmuss cBera. KorepeHTHbIE HUCTOYHUKH. Y CIOBUS
HaOO/IeHUsT MAaKCHMyMOB U MUHHUMYMOB B UHTEP(EPEHIIMOHHONW KapTHHE OT NBYX CHUH(]A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBue HAONMIOIEHUS  TIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETA Ha TU(PAKLMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHnueckue ycTpoWCTBa M MPaKTUYECKOE IPUMEHEHHE: OYKH, Jyna, ¢oToamnmnapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, NU(paKIMOHHAS PEIETKa,
HOJIIPOU /.

Jlemoncmpayuu

[IpsimonuHeitHOE paclpocTpaHeHHe, OTpaKEHUE U IpelioMiieHHe cBeTa. OnTudeckue
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpakeHHne. MoJiesib CBETOBO/IA.

HccnenoBanue cBOMCTB N300paXKeHUI B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

Habmonenue unatepdepeHInm cBera.

Hab6mronenue qudpakuun cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue cekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonmy4yeHnue crniekTpa ¢ HOMOIIBIO AU(PPAKIIIOHHON PEIIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

W3mepenue nokaszarens IpeaoMIIeHUS CTEKIIa.

HccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.



HaGmonenue aucnepcuu cBera.
Pa3znes 6. OcHOBBI crieMAJILHOW TEOPUH OTHOCUTEILHOCTH
I'paHunpl IPUMEHMMOCTH KJIACCUYECKOM MeXaHuKu. [locTynarsl crnenualbHONW TEOopUu
OTHOCUTEIIBHOCTH:  HMHBAapUAHTHOCTb  MOJIYJSl CKOPOCTHM CBETa B  BAaKyyMmMe, IIPUHIUI
OTHOCHUTEJIBHOCTH DMHILTEIHA.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JUTMHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13p MacChl C DHEPTUEH U UMITYJIbCOM PEIITUBUCTCKON YaCTHUILbI. DHEPIUs MOKOS.
Paszpen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
@otonsl. Popmyna [Inanka cBsA3M 3HEpruu (POTOHA C €r0 YACTOTOH. DHEPTUs U UMITYJIbC
dboToHa.
Otkpeitue u uccnenosanue Gorordpdexra. Onpitel A. I'. Cronerosa. 3akoHsl poTodddekra.
VYpauenue DitHireiiHa 11 poTodddekra. «KpacHas rpanuia» dpotodaddekra.
Hasnenue ceeta. Oneitel I1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.
TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHUE: (OTOIIEMEHT, (HOTOAATUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.
Jlemoncmpayuu
@010 deKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GoTodddekra.
CBeTOoquOI.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuto o -uacturn. Ilmanerapras
mozenb aroma. Ilocrynatsl bopa. M3nydyenue u mornomenue (OTOHOB IMpH IMEpexojie aToMa C
OJIHOTO YPOBHS 3HEpruu Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEN SHEPrUu aToMa BOAOPO/a.
Bonnosele cBolicTBa yactull. Bosnel ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyanu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYCHHE.
TexHnueckue yCcTpOHCTBA UM IPAKTUYECKOE NPUMEHEHHWE: CHEKTPAJbHBIM  aHAIu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
Habntoienue nuHeRvaTbIX CEKTPOB U3JIy4EHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HabmtoneHune nuHeuaToro crekrpa.
Tema 3. Amomnoe saopo
OKCIIEpUMEHTHI, T0KA3bIBAIOLIUE CI0KHOCTb CTPOCHMS Aapa. OTKPBITHE PaAHOAKTHBHOCTH.
OmneiThl Pezepdopna mo omnpeneneHUIo cocTaBa paguoakTHUBHOro u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.
OTtkpeITHE TIpOTOHA U HeWTpoHa. HykmonHas monens siapa ['eitzendepra—lBanenko. 3apsin
anpa. Maccooe uncio sapa. M3oTomnsl.
Anbda-pacnaa. DNEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaj. ['amma-usnyueHue. 3aKoH
paZvoaKkTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.
SnepHsle peakuuu. JlelieHUE U CUHTE3 SAEP.
SAnepueiii  peaktop. TepmosiaepHbli cuHTe3. I[lpobmembl M MEpCHEKTUBBI  SACPHOU
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOICHUS U PETUCTPALIIH SJI€MEHTApHBIX YacTHII.
OyHaamMeHTaIbHbIe B3auMoeiicTBUs. EqUHCTBO (hr3nueckoi KapTUHbBI MUDA.
TexHnyeckue ycTpoHCTBa M IPAKTUYECKOE MPUMEHEHHE: NO3UMETp, KaMepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu



CuéTYnK HOHU3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

HccnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3znes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKHU

Oransl pa3BUTUs acTpoHOMUU. [IpuKitaqHOe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé3anoro ne6a. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, KX BUIUMOE ABH)KCHHUE.

Conneunas cucrema.

Conuue. ConHeyHass akTUBHOCTh. Mcrounuk nsHepruum CosHima W 3BE31. 3BE3ABI, HUX
OCHOBHBI€ XapaKTepUCTUKHU. [[narpamMma «CHEeKTpalbHBIA KJIACC — CBETUMOCThY». 3BE3/bI TJIABHOU
MIOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» A 3BE3]  IJIABHOU
nocieaoBarelnbHOCTH. BHyTpeHHee crTpoeHue 3BE34. CoOBpEeMEHHbIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMK CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [1yts — Hama [Manaktuka. [lonoxenue u nmwxenne Conuua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa00ma. Pasberanme ranmaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe uznydeHue.

MacmrabHas cTpyktypa Beenennoii. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habmtoienuss HEBOOPYKEHHBIM TJIA30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUN
JUISL OIIpENIEIeHMs] MOJIO0XKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3]Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [yrtu.

Oo6o0marnee NoBTOpeHne

Ponp ¢u3wku w acTpOHOMHM B O3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOH U
ITUYECKON cepax NesTeIbHOCTH YeOBEKa, POJIb U MECTO (PU3UKU U aCTPOHOMHH B COBPEMEHHOMN
HAYyYHOH KapTHHE MHUpa, poJib (U3NYECKOH Teopud B (POPMHUPOBAHUM TPEICTABICHUH O
buznyeckoil kapTUHE MHpa, MECTO (U3NYECKOW KApTUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IPEACTABICHUI O IPUPO/IE.

MexnpeamerHblie CBA3U

N3yuyenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 kiacce ocyumiecTBisercsi ¢ Y4€ToM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOIOTHH, XUMHH, Teorpaduu
Y TEXHOJIOTUH.

Mesicnpeomemnvle nowsimus, CBS3aHHBIE C HM3yYEHHEM METOJOB HAYYHOTO TO3HAHMS:
ABJICHUE, Hay4dHbI @QakT, runores3a, (¢u3NyecKas BeIMYMHA, 3aKOH, Teopus, HaOIIOJEHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHe CHCTEMbl YpaBHEHHWI, TPUTOHOMETPHUYECKHE (QYHKIIMMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJAHBIC JJIEMEHTApHBIX (DYHKIIHH,
NPU3HAKYU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE IIIOIAaIU MIIOCKUX GUryp U o0bEMa Ted.

buonocus: snexTpruyeckue sBIEHUS B )KUBOU MpUPOJE, KoueOaTelbHbIe ABUKEHUS B )KUBOI
MIPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM MPUPOJE, NEHCTBUE paArallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB UM MOJIEKYJ, KpHCTaJUIMYecKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTATUIMYECKON PEMIETKH, CIIEKTPAIbHBIN aHATH3.

l'eocpagpus: MarHUTHBIE TONIOCAa 3€MJIM, 3aJIe)KM MarHUTHBIX Py, (OTOCHEMKA 3€MHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texuonozus: TAHUU DIIEKTpONEepeaayd, TeHepaTop MEPEMEHHOTO TOKa, 3JIEKTPOJBUTATElb,
WHAYKIIMOHHAS Te4b, pajgap, paguoNpUEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



I11. Ilmanupyemble pe3yJIbTaThl 0CBOCHHUSI y4eOHOI0 MpeaAMeTa

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «Ou3nKay oTpakaror:

1) rpaxnaHckoe BOCIIMTAHHeE:

C()OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3UIMM  OOy4yarollerocss Kak akTHUBHOIO H
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIECTBa;

IPUHATUE TPAJULUOHHBIX OOIIEYETOBEYECKUX T'yMAaHUCTHMUYECKUX U JEMOKPATHYECKUX
IICHHOCTCI;

TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B MHTEpecax IpaXkJaHCKOro OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aluu;

YMEHHE B3aUMOJICHICTBOBaTh C COLMAJbHBIMU HMHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM NeATEIBHOCTH;

2) IaTPHOTHYECKOE BOCITUTAHNE!

c(OPMHUPOBAHHOCTb POCCUHCKOM Ipa)1IaHCKON UAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSM POCCHICKHX
yu€HBbIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

Cc(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CTIIOCOOHOCTH OIICHWBATh CHUTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAyIIero;

4) 3cTeTHYECKOEe BOCIUTAHHE!

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIOYAs CTETUKY HAYYHOTO TBOPYECTBA, HMPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BO€ BOCIIUTAHME:

HHTEpEC K Pa3IuuHbIM chepaM MpodhecCHOHATBHON NeITEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3MKOW W TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieidl mnpodeccnn u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKM Ha
NPOTSKEHUH BCEH JKU3HU;

6) 7K0JI0TNY€eCKOe BOCTIMTAHME!

C(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYphl, OCO3HAaHUE TIJOOAJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUTAHUPOBAHKE U OCYILECTBIICHHE JEHCTBUI B OKpYXKarolllel cpeie Ha OCHOBE 3HAHUS I1IeJieit
YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA;

paclIMpeHue OIblTa JeSITeIbHOCTH 3KOJOTMYECKOW HAampaBJICHHOCTHM Ha  OCHOBE
UMEIOIINXCS 3HaHUH 10 (Pu3mKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
bu3nUeckoil HayKu;

OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH B TIPOIIECCE M3YyUeHUS (DHU3HKH
OCYILECTBIISATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble JJornueckue AeHcTBHA:

CaMOCTOSITENTLHO (OPMYIHPOBATh W AaKTyaJHU3WpOBaTh MpoOOJIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

ONPENENATh UEH AEITeIbHOCTH, 33]1aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U TTPOTHBOPEYHS B PACCMATPUBAEMbIX (PM3MUECKHUX SBJICHUSIX;

pa3pabaThiBaTh IUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHATH3a UMEIONUXCS MaTePHAIBHBIX U
HEMaTepUATBHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YJIBTATOB ILEISIM,
OLICHUBATh PUCKH MOCIEICTBUI IESATEIBHOCTH;

KOOPJIWHUPOBATh M BBIMOJNHATE PAOOTy B YCJIOBHSIX pPEabHOTO, BHUPTYadbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBATh KPEaTUBHOE MBIIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBarejabcKue ecTBUA .

BIIQJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOUEBHIMH TOHSATUSMH U MeToAaMu (pu3mdeckoi
HayKU;

BJIAJICTh HAaBBIKAMH Yy4€OHO-HCCIIEIOBATEIbCKON U TMPOEKTHOM JEATEIBHOCTH B 00JACTH
bu3KKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOMCKY METOJOB PEIICHUs 3a/1ady
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMYHBIX METOJIOB TTO3HAHHSI,

BJIAJIETh BUAAMM JEATEIBHOCTH IO IOJYYEHUID HOBOTO 3HAHMS, €ro HHTEpPIpETaluu,
peoOpa3OBaHUI0 U MIPUMEHEHUIO B PA3NIUMYHBIX yU4EOHBIX CHTYAIMSIX, B TOM YHCJIE MPU CO3TAHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJIC/ICTBEHHBIC CBA3U U aKTyaJIM3UPOBATh 33]a4y, BbIABUTATh TUIIOTE3Y
€€ pelleHts], HAXOIUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh ITapaMeTphbl
U KpUTEPHUU PEILICHUS;

aHAJIM3UPOBATh NOJIYUCHHbBIE B XOJI€ PELICHUS 3a/la4i Pe3yJIbTaThl, KPUTUUECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a7]a4ul B 00pa30BaTEIbHON ACSITETLHOCTH, B TOM
YHClIe IPU U3YYEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUSM, OLIEHUBATH MPUOOPETEHHDIN OIIBIT;

YMETh MMEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIILHOCTH,

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOJAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3aa4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHUSI.

Pa6ora ¢ undopmanmeii:

BIa/IETh HaBBIKAMH IMOJIyuyeHUs HMHPOpMAIUU (PU3UUECKOTO COJAEp>KAaHUS U3 HCTOUYHUKOB
pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBJISITh TOWCK, aHalu3, CHUCTEMATU3AlMI0 M
MHTEPIIPETANIO UHPOPMAIIMK Pa3INYHbIX BUJOB U (HOPM MpeaCTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAIIIH;

HCIOJIb30BaTh CPEeICTBa MHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pEIICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AI[MOHHBIX 3a7a4 C COOJIIOJCHHEM TpeOOBaHUM
DPrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, PEeCcypcocOepeKeHMs, MPaBOBBIX M ITHYECKHX
HOPM, HOPM HH(GOPMAITHOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThI PUINYECKOTO COEPKAHUS B Pa3IUYHBIX (hopMaTax ¢ yuéToM Ha3HauCHUs
uHpOpMalMi W 1ENeBOM ayIUTOPUH, BbIOMpas ONTUMAIbHYIO (OpPMYy TMPEACTABICHUS U
BU3yaJIU3alUu.

KoMMmyHuKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYIIIECTBISATH OOIIEHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOH I€ATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKN KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO W JIOTMYHO H3Jaratb CBOK TOYKY 3PEHHMS C MCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON paOOTHI,

BBIOMPATh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHM C y4€TOM OOIIMX WHTEPECOB M
BO3MOKHOCTEHN Ka)KJJ0T0 4JIeHa KOJIEKTUBA;

MPUHUMATh TI€JIM COBMECTHOM JESITEIPHOCTH, OPTaHW30BBIBATH M KOOPJIAWHHUPOBATH
JIEUCTBUSA 1O €€ NOCTUKEHUIO: COCTABIJIATh IUJIAaH JACHUCTBUM, pACHPEACIISTh POJIU ¢ YUETOM MHEHUU
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHUBATh KAUYECTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHKA KOMAH/Ibl B OOIIUI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHMBATh HAEH C MO3UWLUKM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh TO3UTHBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCcAJIbHbIE YUeOHbIE /1eiliCTBUA



Camoopranu3anmus:

CaMOCTOSITENIFHO OCYILECTBIISATh IMO3HABATENbHYIO NEATEIbHOCTh B 00JacTH (U3MKU U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENIBHO COCTAaBJIATh IIJIAH PEIIECHHs PACUYETHBIX M KAYECTBEHHBIX 3aJay, IJIaH
BBIIIOJIHEHUSI MPAKTUYECKOH paboThl ¢  yduy€TOM HMMEIOUIMXCS  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paciupsaTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JenaTh OCO3HAHHBIN BHIOOp, apryMEHTHpPOBAaTh €ro, OpaThb Ha ce0s OTBETCTBEHHOCTH 3a
pEelLIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 001aCTH (PUUKU, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYyAalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTbH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BaJIcTh HAaBBIKAMHU ITO3HABATENBHOMN pedieKCHn KaKk OCO3HAHUS COBEPIIAEMbIX NEHCTBUN U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHU;

WCTIOJIB30BATh MPUEMBI peIICKCHUH ISl OLIEHKH CUTYaIlUH, BEIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHHXKEHUIO;

MPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB JIESITEIbHOCTH;

MPUHUMATD ce0sl, TIOHMMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apPTYMEHTBI IPYTUX [P AHAIU3E PE3YJIbTATOB JCSITEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B mporuiecce 10CTHXKEHUS JTMUYHOCTHBIX PE3YJIbTaTOB OCBOEHMS MPOrpamMMbl 10 (pusuke ass
YpOBHSL cpeaHero oOmiero o0pa3oBaHUs y OOYYarOIIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIM
UHTEJJIEKT, MPEANoaraouil coOpMUpPOBaHHOCTD:

CaMOCO3HAHUSl, BKIIIOYAIOLIET0 CIHOCOOHOCTh MOHHMMATh CBOE IMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHATILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpPETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE ITPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAThCS K 3MOLMOHAIBHBIM MU3MEHEHUSIM U MPOSBIIATH
THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLNIEH CTPEMJICHUE K JOCTH)KCHHUIO LIEIIH M YCIEXY,
ONTHUMU3M, THULIMATUBHOCTh, YMEHHUE IEUCTBOBATH UCXO/SI U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE JApYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKMUBAHUIO;

COIIMAJIPHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C APYTHUMH
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K xonny obydenus B 10 kJacce nmpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh y O0YUaIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha NMpHUMEpax pojb U MecTO (PU3UKU B (OPMUPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHHUKM M TEXHOJOTHH, B INPAKTHYECKOU
JESATENIBHOCTH JIIOJEH;

YUUTBHIBATh TPAHUIBl IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJENIel: MaTepraibHas TOUKa,
MHepIHanbHas cucreMa oTcuéra, aOCOIIOTHO TBEPJOE TENO, WICANbHBIA ra3, MOJIEIU CTPOCHUS
ra3oB, JKUJKOCTEH M TBEPIBIX TeJ, TOUCUHBIN 3JEKTPUUECKUN 3apsj MpU peuieHuH (PU3NYEeCKUX
3az1ay;

pacrno3HaBaTh (pu3MUeckue sBIEHUS (MPoLecchl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOCHHS BEIIECTBA U  DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHNE, CBOOOHOE Ma/ieHue Tell, ABHKEHUE
[0 OKPY>KHOCTH, MHEpLUs, B3auMojieiicTBue Ten, auddy3us, OpOyHOBCKOE ABH)KEHHE, CTPOECHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHeHHe oO0bEMa TeNl MpH HarpeBaHUM (OXJIAXJEHUH), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHACHCALMA, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAXXHOCTh



BO3/lyXa, MOBBIINICHUE NaBICHUS Ta3a MPHU €ro HAarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMH COCTOSTHUS ra3a B M30TPOIEeCcax, dEKTPU3AIIHS TE, B3aUMOJICHUCTBUE 3aPsIOB;

ONMKCHIBATH MEXaHWYECKOE IBUKCHHE, HCIOIb3ys (DM3MUYECKHE BEIMYUHBI: KOOPIMHATA,
yTh, TMEpPEMEIIEHNEe, CKOPOCTh, YCKOpPEHHEe, Macca Tella, CHJIa, UMITYJIbC Tea, KHHETHYeCKas
DHEprus, NOTEHIMAIbHAS DSHEPrus, MeXaHWueckas paboTa, MeXaHWYecKas MOIIHOCTh, TIpU
OTIMCAHUU MPABUIILHO TPAKTOBATh (DU3UYCCKUN CMBICIT UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS U
SMHHMIIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIONIUE JaHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

ONKCHIBATh W3YYCHHBIC TEIUIOBBIC CBOMCTBA TN W TEIUIOBBIC SIBICHHS, HCIOJIb3Ys
dbu3MYecKue BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpEeAHsAs KUHETHYECKas DSHEpPrus
XAO0TUYECKOTO JIBIDKEHUST MOJIGKYJ, CPEIHCKBAJAPATUYHAS CKOPOCTh MOJICKYJ, KOJIUYECTBO
TEIJIOTHI, BHYTPEHHSSI SHEprus, paboTa raza, KOAh(HUIIMEHT MOJIE3HOTO JCHCTBUS TEIJIOBOTO
JBUTATEIS; IPU OMIMCAHUU MTPABMIIBHO TPAKTOBATH (PUIUUCCKUI CMBICI UCIIOJIb3YEMBIX BEIMUUH, X
0003HaYCHHS U CIUHUIIBI, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DHU3UUYECKYIO BEIHYHUHY C
JIPYTHMH BEITUIHHAM;

OMKCHIBAaTh HM3YYCHHBIC DJICKTPUUECKHE CBOMCTBA BEIISCTBA W DJICKTPUUYCCKHUE SIBICHUS
(mporiecchbl), UCTONB3Ys (PU3NYCCKUE BEIUYHHBI: SJCKTPUYCCKHHA 3apsif, DJICKTPUUIECKOe TOJIe,
HaIpsHKEHHOCTH TMOJIs, MIOTEHIIUAJ, PA3HOCTh MOTCHIIMAJIOB; ITPH ONMKUCAHUH MPABUILHO TPAKTOBATH
(UBHYECKUN CMBICI HCIIOJIb3yEeMbIX BEIMYMH, MX 0003HAYCHHS W CAMHMIIBI; YKAa3bIBaTh (DOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMUUHY C APYTUMHU BEJIMYUHAMU;

aAHAIM3UPOBATh (PU3UUYCCKUE TIPOIECCHl W SBICHUS, WCIONB3ysS (PU3NUIECKHE 3aKOHBI M
NPUHIUIB: 3aKkoH BcemupHoro tarotenus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHECHHS
MEXaHHYECKON PHEPTHH, 3aKOH COXPAHCHHS WUMITYJIbCA, MPUHIUI CYIEPIIO3UIIUN CHJI, TIPUHITUT
pPaBHOIPABUsl WHEPLHHATBHBIX CHCTEM OTCUETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS
BEIICCTBA, Fa30BbIC 3aKOHBI, CBS3b CPEAHCH KHHETHUECKON YHEPTHH TEIJIOBOTO JABMKCHHS MOJICKYJT
¢ a0COJIIOTHOM TeMIrepaTypoid, IEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHSI SJICKTPUUECKOTO
3apsima, 3akoH KynoHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BBIPAXKEHUE U YCIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC IPUHITUIIBI JICHCTBUS MAIlIWH, TPHOOPOB U TEXHUYECKUX YCTPOKCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJTHATh 3KCIICPUMEHTBI TI0 HWCCIICIOBAaHUIO (PU3WYSCKUX SIBIICHUH M TPOIECCOB C
HCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHH, TpHU 3TOM (HOpMyIHupoBaTh nmpobiaemy/3anaqdy
U TUTOTE3y YYeOHOTO IKCIepUMEHTa, COOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYHIOBaHUSA,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMBIE W KOCBCHHBIC W3MEPECHHUS (U3HUSCKUX BEIUYWH, TPH ITOM
BBIOUpaTh ONTHMANBHBIM CHOCOO W3MEPEHHS U UCIHOIB30BaTh M3BECTHBIE METOMABI OIEHKU
MIOTPELIHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXY (PU3NUECKHMMH BETUYMHAMHU C MCTIOJIH30BAaHUEM MPSMBIX
U3MEpPEHUI, TPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHpPOBATH pPE3yJbTaThl IOJYICHHOMN
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHJIE TAOMUIl U TpauKOB, J1e1aTh BHIBOJBI MO pe3yibTaTaM
HCCIIEIOBAHMS;

coOmrofaTh MpaBwiIa O€30MacHOr0 TpyAa MPU TPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOr0  JKCIepUMEHTa, Y4eOHO-HCCICIOBATEIBCKOM H  MPOCKTHOHW  JCATENBHOCTH  C
WCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHHS,

pemiate pacuéTHbIC 3aJa4dl C SIBHO 3aJaHHON (U3WYECKOW MOJCNBbI0, HCIIONB3Ys
¢dbusznyeckue 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHANM3a YCIOBHS 3aJaud BHIOMpATh (PU3UUECKYIO
MOJICJTh, BBIJICIATH (PU3MUECKUE BETMUUHBI U (hOPMYIIBI, HEOOXOIUMBIE JUTSI €€ PEeIIeHUs, IPOBOIUTH
pacuéThl U OLIEHUBATH PEAbHOCTh MOJYYEHHOTO 3HAYCHUS (DU3MUECKON BEITMUUHBI,

peliaTh KadeCcTBEHHBIC 3aJadd: BBICTPAWBATh JIOTUYCCKH HENMPOTHBOPEUYHMBYIO IICTIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUSI,

WCIIOJIb30BATh MPH PEIICHUH YYeOHBIX 3a7a4 COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHA
JUISL TIOMCKAa, CTPYKTYpPUPOBAaHMS, HWHTEPIpPETAllMd ¥ TMPEICTaBICHHUs Yy4eOHOW U HaydHO-
MOMYJISIPHOW WH(OPMAITHH, ITOJYICHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHYSCKH aHAITH3HPOBATH
MOJTy4aeMyro HHPOPMAIIHIO;

MPUBOJIUTL TIPUMEPHI BKJIAJa POCCHHUCKHX W 3apyOeKHBIX YYEHBIX-(PH3UKOB B pPa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,



HCIOJIb30BaTh TEOPETUUCCKHE 3HAHUS 0 (PU3UKE B MOBCEAHEBHOW KU3HU TSI OOECTICUEHUS
0€30MacHOCTH MpHU OOpalIeHUH ¢ MpHUOOpaMH U TEXHUYECKUMHU YCTPONCTBAMU, JUISl COXpaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlei cpejie;

paboTaTh B TpyIe C BHIMOIHEHUEM Pa3IMUHBIX COLMAIbHBIX POJICH, IUIAHUPOBATh PaboTy
TPYNIbL, palMOHAIBHO pACHpENeNaTh OO0S3aHHOCTHM H  IUIAHUPOBATh  JICATEIHHOCTH B
HECTaHJIAPTHBIX CHUTYaIUsX, a/IeKBaTHO OICHUBATh BKJAJ KaXXJOT0 M3 YYAaCTHUKOB TPYIIbl B
pelIeHne paccMaTprUBaeMOil MPOOIIEMBI.

K xonmy obyuenus B 11 kJiacce mpeIMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTh Y O0YUAIOLIUXCSI YMEHUM:

JIeMOHCTPHPOBATh Ha MPHUMEpax pojb U MeCTO (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOH KapTHHBI MMpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJOTUH, B IMPAKTUYECKOH
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTBIBaTh TPaHUIBl TNPUMEHEHUS M3YYEHHBIX (U3MYECKMX MOAENeH: TOYeUHbIN
AIIEKTPUYECKUH 3aps], Jdy4 CBETa, TOUEUHBI UCTOYHUK CBETA, AJIEPHAs MOJIEIb aTOMa, HYKJIIOHHAs
MO/IeJIb aTOMHOT'0 si/ipa MPH pellieHNH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKHUE SBICHUS (IPOIECChI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKNA W KBAHTOBOM (DM3UKU: JIEKTpUUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEeHCTBUS TOKA, B3aUMOJECHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKLIMS, JeWCTBUE MArHUTHOIO IO HA MPOBOAHMK C TOKOM W JBIXKYIIMHCA 3apsf,
AJIEKTPOMAarHUTHbIE KOJEOAaHUsS U BOJHBI, IPSIMOJIMHEMHOE PACIPOCTPAaHEHHE CBETA, OTPAKEHUE,
npejaoMiieHue, uHTepdepeHuus, Iudpakuus | [OOJApU3allds CBEeTa, JUCHEepCUs CBETa,
doroannekrpudeckuii d3pdexr (hotodrddekr), cBeTOBOE naBiIcHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/1a, €CTECTBEHHAs! U HCKYCCTBEHHAs! PaliOAKTUBHOCTD;

ONMCHIBATh M3yYEHHBIE CBOICTBA BEIECTBA (DJIEKTPUYECKHE, MArHUTHbBIE, ONTHYECKUE,
JJIEKTPUUECKYIO TPOBOAMMOCTb PA3JIMUYHBIX CPeA) U 3JIEKTPOMArHUTHBIC SIBJIEHUS (IIPOLECCHI),
UCTIONB3Ysl  (U3UYECKHUE BEIMYUHBL: OJCKTPUYECKHN 3apsl, CHJIA TOKa, JJIEKTPHYECKOE
HanpsDKeHUe, 3JIEKTPUYECKOe CONPOTHUBIEHHE, PA3HOCTh MOTEHLUANIOB, 3JEKTPOJBUKYILAs CHUIIA,
paboTa TOKa, MHAYKLIMS MarHMTHOrO Hojs, cuia Awmmepa, cuia JlopeHua, HHIYKTUBHOCTb
KaTyIIKH, SHEPrusl 3JeKTPUYECKOr0 M MAarHUTHOTO IOJIeH, Mepuoj W 4YacToTa KojeOaHui B
Koj1e0aTeJIbHOM KOHTYpE, 3apsiJ U Cujia TOKa B IPOLECCE TFapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosiebaHui, (POKyCHOE pacCTOSHHE M ONTHYecKas CWJa JIMH3bI, NpPU ONHUCAHUM MPAaBUIBHO
TpPakTOBaTh (PM3NYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIIbI, YKa3bIBaTh
(opMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUUHAMU;

ONUCHIBATh M3yYEHHBbIE KBAHTOBBIE SBJIEHUS M TMPOILECCHI, HCIOJB3YS (U3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M YAaCTOTA CBETA, YHEPTUS U UMITYJIbC
¢doToHa, mepuoja Modypacnajga, JHEpPrus CBA3M AaTOMHBIX fJ€p, MPU ONHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €AMHUIIbI, YKa3bIBaTh
(GopMyJibl, CBSI3bIBAIOIIME JNaHHYIO (PM3MUECKYI0 BEJIMYHMHY C JAPYTUMHU BEIMYMHAMU, BBIUHCIATH
3HaYeHHne PU3NYECKOIl BETMUNHBL;

aHAJIM3UPOBATh (PU3NYECKHE TMPOLECCHl U SBJIEHUS, HCMONb3Ys (PU3NYECKHE 3aKOHBI U
IPUHLIMIBL: 3aK0H OMa, 3aKOHBI TIOCIIEN0BATENIBHOTO U MAPAJUIENbHOIO COEANHEHNS IPOBOIHUKOB,
3akoH JDxoyns—JleHna, 3akoH OJJIEKTPOMAarHUTHOM MHAYKLUMH, 3aKOH MPSIMOJIMHEWHOTO
pacrpoCTpaHEHHUs] CBETA, 3aKOHbl OTPAXXEHHUS CBETA, 3aKOHBbI IIPEIOMIIEHUS CBETa, YpaBHEHHE
OiiHmTeHa 11t poTo3addexTa, 3aKOH COXpaHEHUS] SHEPTUH, 3aKOH COXPAHEHUS UMITYJbCa, 3aKOH
COXPaHEHHUs IEKTPUUECKOTO 3aps/1a, 3aKOH COXPAaHEHUsI MaCCOBOT'0 YMcIa, IOCTYNaThl bopa, 3akoH
paZMoOaKTUBHOTO pacmajga, MpH ASTOM pa3inyaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAXKEHUE U YCIOBUSA (TPaHULIBI, 00JIACTH) TPUMEHHUMOCTH;

OTIpe/IeIATh HaIpaBJIEHWE BEKTOpA HMHIYKIUU MArHUTHOTO IOJS MPOBOJAHHKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

CTPOMUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKHUM 3€pKajioM, TOHKOM JIMH30M;

BBINOJIHATE JKCIEPUMEHTHI 110 HCCIICAOBAHUIO (PU3MUECKUX SBJIEHUH M TPOLIECCOB C
HCIIOJIb30BaHUEM TMPSAMBIX M KOCBEHHBIX U3MEPEHMI: IpHU 3TOM (OpMYyJIHNPOBATh MpobiieMy/3aaauy
U TUIOTe3y Y4eOHOro 3KCIepUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOrO 000pyIOBaHMA,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI;



OCYILIECTBISATh MpsSIMble U KOCBEHHbIE HU3MEpEeHHUs (PU3MUYECKUX BEIUYMH, MpPU 3TOM
BbIOMpPATh ONTHMANBHBIM CIIOCOO W3MEPEHUs U HCIHOJIb30BaTh M3BECTHBIE METOJbl OLEHKU
MOTPELIHOCTEW U3MEPEHU;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C MCIOJIb30BAHUEM HPSMBIX U3MEPEHUIl:
OpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHpPOBATh pPE3yJbTAThl IOJYYEHHONH 3aBUCUMOCTH
(Gu3n4ecKrX BEJIUYMH B BUJE TaOIUL] U TpaMKOB, A€TIaTh BEIBOJBI IO PE3yJIbTaTaM HUCCIIEA0BaHMS;

coOmrofaTh IpaBwia OE€30MAaCHOTO TpyJda IpU IPOBEAECHHM HCCIEIOBAaHUNH B paMKax
y4eOHOIro  SKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKOM M HPOEKTHOM  JIEATENBHOCTH €
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiatb pacu€THblEe 3aJaud C SIBHO 3aJaHHOM (u3MuYecKOW MOJENbI0, HCHOJb3Ys
¢u3nveckre 3aKOHBI U IPUHIUIBI, HA OCHOBE aHajHM3a YCIOBHS 33aJaud BBIOMpATh (PU3HUECKYIO
MO/IEJIb, BBIACIATh (PU3HUECKUE BETUUUHBI U (POPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelleHus], IPOBOAUTh
pacy€Thl U OLIEHUBATH PEATTLHOCTH MOIYYCHHOTO 3HAUYCHUS (PU3HMUECKON BEITUYHHEI;

pelarbs KadyeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEYMBYIO LIEMOYKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBIICHHUS;

HCIOJIb30BATh NP PELICHUU Y4EOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUI
JUIA TIOMCKa, CTPYKTYPUPOBAHHs, HMHTEPIPETallMUd W MPEJICTaBICHUS Y4eOHOW M HaydHO-
HOMYJSAPHON MH(OPMAIMK, NOJYYEHHON U3 pa3IUYHbIX HUCTOYHMKOB, KPUTUYECKH aHAIN3UPOBATh
MOJIy4aeMy10 HH(POPMAIHIO;

OOBSICHATh INPUHIMIIBI I€HCTBUSA MalllMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3ivyaThb
yCIIOBUS UX O€30MaCHOTO UCIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU;

IPUBOANUTH NPUMEPHI BKJIaJa POCCHUICKHX M 3apyOEKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEJHEBHOM KU3HU JUIsl 0OecreueHus
0€30MacHOCTH MpHU OOpaLIEHUH ¢ MPUOOpaMU UM TEXHUYECKHUMH YCTPOICTBaMHM, Ui COXpPaHEHHS
3JI0POBbsI U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaThe B TpyIIE C BHIMOJHEHHUEM PAa3JIMYHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
IpYyNIbl, pPalMOHAIBHO PACHPENENATh OOS3aHHOCTM M IJIAHUPOBaTh  JIEATENIBHOCTH B
HECTaHJApPTHBIX CHUTYalUsX, a/leKBaTHO OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYIIbl B
peleHne paccMaTpuBaeMoil MpooIIeMBl.



IV. TemaTnueckoe JIaHMPpOBaHHUe

10 kaacce
Ne HasBanmue pa3aesa (Tembl) Koan4yecTBO 4acoB DJIeKTPOHHbIE
n/m Kypca Bcero K/p Mip (mudpoBbIe)
(3a4ueTnl) .]I/p* o0pa3oBaTe/ibHbIE
pecypchbl
1 ®dusnka U HayYHBII METOT 2 0 0 bubanoreka LHOK
HO3HAHUS https://m.edsoo.ru/7f4
1bf72
2 | Kunemaruka 5 0 0 bubnuoreka LHOK
https://m.edsoo.ru/7f4
1bf72
3 | Jlunamuka 7 0 0 bubnuoreka LHOK
https://m.edsoo.ru/7f4
1bf72
4 | 3akOHBI COXpaHEHUS B 7 1 1 bubnuoteka HOK
MEXaHHUKE https://m.edsoo.ru/7f4
1bf72
5 | OCHOBBI MOJIEKYJISIPHO- 9 0 1 bubnuoreka HOK
KUHETUYECKOW TCOPUH https://m.edsoo.ru/7f4
1bf72
6 | OCHOBBI TEPMOJMHAMHKHU 8 0 0 bubnuoteka HOK
https://m.edsoo.ru/7f4
1bf72
7 | ArperaTHble COCTOSIHUS 7 1 0 bubnuoreka HOK
BemecTBa. Pa3oBbie MEPEXOIbI https://m.edsoo.ru/7f4
1bf72
8 | DnmekTpocTaTtuka 10 0 1 bubnuoreka HOK
https://m.edsoo.ru/7f4
1bf72
9 | IlocTOSTHHBIH IEKTPUIECKUI 12 1 2 bubnnoreka HOK
TOK. TOKH B pa3JIMYHBIX CpeIax https://m.edsoo.ru/7f4
1bf72
10 | Urorossiit ypok 1 0 0 bubnuoreka HOK
https://m.edsoo.ru/7f4
1bf72
Hroro 68 4 5
11 knace
Ne HasBanmue pa3gesia (Tembl) KoauyecTBo yacoB JJIeKTPOHHbIE
n/n Kypca Bcero K/p* l'[/p**, (uudpoBbie)
(3aueThbl) JI/p* o0pa3oBaTe/ibHbIE
pecypchbl
1 | MarauTHOe 1oJI€. 11 1 2 bubnuorexa HOK
DIeKTpOMAarHUTHAS HHIYKIUS. https://m.edsoo.ru/7f4
1c97c
2 | MexaHHUYECKHE H 9 0 0 bubnuoTeka LHOK
3JIEKTPOMArHUTHBIE KOJIeOaHHs https://m.edsoo.ru/7f4
1c97c
3 | MexaHHUYecKue U 5 1 0 bubnuorexa HOK
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f4
1c97c
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4 Onrtuka 10 0 3 bubnnoreka LHOK
https://m.edsoo.ru/7f4
1c97c

5 OCHOBBI CTICTTHATBHOM TEOPUH 4 1 0 bubanoreka LHOK

OTHOCHUTEILHOCTH https://m.edsoo.ru/7f4
1c97c

6 | DieMEHTBI KBAaHTOBOM OITHKH 6 0 0 bubnuoreka HOK
https://m.edsoo.ru/7f4
1c97c

7 Ctpoenue aToma 4 0 0 bubanoreka LHOK
https://m.edsoo.ru/7f4
1c97c

8 | ATomHOe s1pO 5 0 0 bubnmoreka HOK
https://m.edsoo.ru/7f4
1c97c

9 DneMEeHTHI aCTPOHOMHH 1 7 1 0 bubanoreka LHOK

acTpo(U3HuKH https://m.edsoo.ru/7f4
1c97c

10 | UtoroBoe moBTOpEeHME 7 0 0 bubmmoreka HOK
https://m.edsoo.ru/7f4
1c97c

Htoro 68 4 5
KaJ’leH}IapHO-TeMaTI/I‘leCKOC IJIAHUPOBAaHME.
10 knacc
N No 110 Cpoku u3yuyeHust
HanmeHnoBaHnue pa3aeJioB, TeM NMPorpamMmbl
n/m | pasmeny
IVI1aH | ¢akr
Du3uKa U HAYYHbIH METOJ MO3HAHUA (2 yaca)
1 1 ®uszuka — Hayka o npupone. Hayunele MeTozsl
TO3HAHMS OKPYXKAIOIIEro MUpa
Ponb u Mecto Qusuku B GOpMUPOBAHUN COBPEMEHHOMN
2 2 HAayyHOM  KapTHUHBl  MHUpPa, B  INPAKTUYECKOU
JIeSITeIbHOCTH JIFOICH
Kunemaruka (5 yacoB)
MexaHn4ecKoe JIBIDKCHUE. OTHOCUTENBHOCTD
3 1 MEXaHWYEeCKOTo ABMXKeHUus. llepemelenue, CKOpPOCTh,
YCKOpEHHUE

4 2 PaBHOMEpHOE PSIMOSIMHEWHOE JBUKEHUE

5 3 PaBHOYCKOpEHHOE TIPSIMOTTMHEHHOE TBUKCHUE

6 4 CBoOojHOE TTajieHue. Y CKOpeHre CBOOOTHOTO TaICHUS

7 5 KpuBonunelinoe nBukeHue. [[BuxeHue MarepuaibHOU

TOYKH IO OKPY>KHOCTH
JAunamuka (7 yacoB)

5 1 [Tpunmun otHOocutenbHOCTH ["anmuies. MHepuuanbHbie

cucremsl orcuera. [lepBriit 3akoH HeroToHa
9 9 Macca tena. Cuna. IlpuHuun cynepno3uuuu Cui.
Bropotii 3akoH HproTOHA 11 MarepuaibHOM TOUYKU

10 3 Tpetuii 3axoH HproTOHA /7151 MarepHalibHbIX TOYEK

11 4 3akoH BcemupHoro tarotenus. Cuna Tspkectu. IlepBas
KOCMHUYECKasi CKOPOCTh
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12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

Cuna  tpenusa. Kospdunument  tpenus.  Cuia
COIIPOTHUBJICHUS NPH ABIKEHUM TeNla B KHUJIKOCTU WU
rase

14

HOCTyr[aTeJ'IBHOG u BpamarciibHOEC JABUXKCHUC
a0COIIOTHO TBép,I[OFO Tena. MomenT cuibl. Ilimedo
CHIIBI. YCIIOBUS PaBHOBECCHUA TBépI[Ol"O TCIa

3aKkoHbI coXpaHeHHs B MexaHuKe (7 4acoB)

15

Nmnynse MaTepHaIbHOU TOYKH, CUCTEMBI
MaTepuaiabHbIX  TOYeK. Mmmynsc  cuibl.  3aKkoH
COXPAaHEHHUs UMITyJIbca. PeakTuBHOE NBUKECHHE

16

PaGora um mommuocts cunbsl. Kunerumueckass sHeprus
MarepuanbHOM  TOuku. Teopema 00 HU3MEHEHHH
KHUHETUYECKOW SHEPTUU

17

IlorenunanpHas dHeprus. I[loTeHumaneHas dSHeprus
yrpyro nehopMHpOBaHHONW NPYXHUHBI. [loTeHInanbHas
SHEprus Teja BOJIN3H OBEPXHOCTU 3eMIIU

18

IloTeHnmanbHBEIE M HEIOTCHIMAIBHBIC CHIIBI. CBs3b
pa6OTBI HCTIOTCHI M AJIBHBIX CHII C N3MCHCHUEM
MEXaHUYECKOU QHCPIUHn CHCTCMBbI TCII. 3akoH
COXPpaHCHUA MEXaHUYECKOM OQHCPIUH

19

JlaGopaTopnas padora Ne 1 «MccienoBanue cBs3u
pa6OTI)I CUJIBI C M3MEHEHHMEM MEXaHWUECKOM OHEPruu
TeJa Ha MPUMEPE PACTSHKEHUST PE3UHOBOTO KIyTa

20

O6o0maromuii ypok «Kunemaruka. Jlunamuka. 3akoHbI
COXPAaHCHUS B MCXAHUKEY

21

Kounrpoabsnas padora Ne 1 «Kunematuka. [lunamuka.
3aKOHBI COXPAHEHHS B MEXAHHUKE»

OcHOBBI MOJIEKYJ/ISIPHO-KHHETHYeCKoi Teopuu (9 4ya

22

OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKOM
teopun. bpoyHosckoe aBmwxkenue. Anddysus

23

XapakTep JABUXKEHUSA W B3aMMOJEUCTBHUS YaCTHUIL
BelecTsa. Mogjenu CTpoeHus ra3oB, XUIKOCTEH U
TBEPABIX TEI

24

Macca monekyn. KonumdectBo BemiectBa. [locrosiHHas
ABorazpo

25

TenmoBoe paBHOBecue. Temreparypa U €€ U3MEpEHHE.
[Ixana remneparyp Llenbcus

26

Wneanbhsiii raz B MKT. OcnoBHoe ypaBHenne MKT

27

AbGcomoTHas  TeMmmeparypa Kak ~Mepa  cpeiHei
KHHETHYECKOM OHEPrun JABUKCHU S MOJICKYIIL.
VYpaBHenne MeHieneeBa-Kiamnelipona

28

3akoH JlanpToHa. I'a30BbIC 3aKOHBI

29

JlabopaTtopnass paGora Ne 2 «lccnenoBanue
3aBUCMMOCTH  MEXAY  IapaMeTpamMd  COCTOSHHS
Pa3peKEHHOTO ra3a»

30

I/I3onpoueccm B NACAJIbHOM I'a3€ U UX rpa(bnqecxoe
MpCACTAaBJICHUC

OcHoOBBI TEpMOAUHAMUKH (8 YacoB)

31

BHyTpeHHAsS 2HEprus TepMOIMHAMHYECKONW CHUCTEMBI U
crnocoObl e€ wu3MeHeHus. KoiaudecTBO TemaoThl H
pabora. BHyTpeHHsA1 ~ BHeprus  OJHOATOMHOIO
MJCAIBHOTO Ta3a




32 2 Bub! Termonepenauun

33 3 VnenbHas  TeroéMkKocTh  BemectBa.  KomuyecTtBo
TEIUIOTHI MIPH TEeIUIonepenade. AnuabaTHBIN MpoLecce

34 4 IlepBbIil 3aKOH TEpPMOAVHAMHUKHA M €r0 IPUMEHEHHUE K
n3oIpoIeccam

35 5 HeobOpatumocTs mporeccoB B npupoje. Bropoi 3akoH
TEPMOJIUHAMUKHU

36 6 [Mpunnun nevictBus u KIT TemmoBoit MamHbI

37 7 Hwuxn Kapnao u ero KIT

38 8 DKOJIOTHYeCKHe MPOOJIeMbI TEIIOIHEPT e THKH

ArperatHble cOCTOsIHUSA BenecTBa. @a3oBble nepexoanl (7 4acos)

39 1 [TapooOpa3zoBanue u KoHjeHcanus. Vcnapenue w
KHUIIEHHE

40 5 AOconoTHasT M OTHOCHUTENIbHAS BIIAYKHOCTH BO3/AyXa.
Haceiennsiit nap
Teépnoe teno. Kpucramnmueckue u amopgHble Tena.

41 3 AHunzorponuss ~ cBoWcTB  KpuctayoB.  JKuakue
Kpuctajuibl. COBpeMEHHbIE MaTEpHAIIbI

42 4 [InaBnenue W KpuCTaIM3alMs. YJIeJdbHas TEIUoTa
iaBnenus. Cyomumarus

43 5 YpaBHeHHE TEIIOBOTO OanaHca

44 6 O6o06maromuii ypok «MouekynsipHas ¢usuka. OCHOBbI
TEPMOAMHAMUKI

45 7 KontpoabHas padora Ne 2 «Monekynspaas (usuka.
OCHOBBI TEPMOJAMHAMUKI

duaexkrpocratuka (10 yacos)

16 1 DnekTpusanus Ten. DIEeKTpuueckui 3apsia. JBa Buna
JNEKTPUYECKUX 3apsI0B

47 9 [IpoBOAHMKY, TUAIEKTPUKU U TIOTYIPOBOJHUKHU. 3aKOH
COXPaHEHHUS IEKTPUUYECKOTro 3aps/ia

48 3 B3aHM0ILeI?ICTBer 3apsanoB. 3akoH Kymona. Toueunsrit
AJIEKTPUYECKUH 3apsij
Hampsixénnoctes  anektpuueckoro nosd.  [IpuHnmn

49 4 CYNEpNO3UIMA  DIEKTPUYECKUX  nosied.  JluHum
HaIPSHKEHHOCTU

50 5 Pabora cun asnexTpocratnueckoro mois. IloTeHuuman.
Pa3nocTh noreHnuanos

51 6 [IpOoBOAHUKN W JUANEKTPUKU B AIIEKTPOCTATUYECKOM
nosie. JluanexTpuyeckas IpOHUIIAeMOCTh

52 7 Onexrpoémkocts. Konnencarop

53 8 ONEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATopa. OHeprus
3apsHKEHHOI0 KOHAEHCAaTopa

54 9 JIaﬁopaTOpHaﬂ pabdora :]IV‘Q 3  "HU3mepenue
IIEKTPOEMKOCTH KOHJEHCATOpa
[IpyHuMn npelcTBUS U NPUMEHEHHE KOHJIEHCATOPOB,

55 10 KOIMMPOBAJILHOTO ~ afmapaTa, CTPYHMHOro MpUHTEpA.
DJIeKTpOCTaTUYECKast 3aIuTa. 3azemMiicHHE
ANEKTPOnpUOOpOB

IHocTosinHbIi 1eKTpUYecKuil TOK. Toku B pasiau4HbIX cpeaax (12 yacos)

ONEeKTPUYECKUH TOK, YCIOBHUS €ro CYyIECTBOBaHUS.

56 1 [locTostHubiii  Tok. Cunma  Toka.  Hanpsbkenwe.

Conporusnenne. 3akon OMa it yyacTKa LEenu




57

[locnenosarensHoOE, napajuIeIbHOE, CMEIIaHHOE
coeuHeHne NpoBoAHUKOB. JlabopaTopHasi padora Ne
4 «I3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOBY

58

PaGora M MOIIHOCTH SJEKTPHUECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

59

3akoH Oma miisd TONHOW (3aMKHYTOM) DJIEKTPHYECKOM
uenu. Koporkoe 3ambikanue. JlaboparopHasi padora
Ne § «U3mepenue DJIC uUCTOYHHMKA TOKAa W €ro
BHYTPEHHETO COMPOTUBIICHUS

60

OJNEeKTpOHHAs IPOBOAMMOCTb TBEPIABIX  METAJUIOB.
3aBUCUMOCTh COIPOTUBIICHUS METaJUIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTh

61

DJIEKTpUYECKU  TOK B BaKyyMe. CaoiicTBa
ANEKTPOHHBIX IMYYKOB

62

[lonynpoBogHMKK, UX COOCTBEHHass M IMpUMECHas
MPOBOAUMOCTb. CaoiicTBa p—n-nepexoa.
[TonynpoBoIHUKOBBIE TPUOOPHI

63

DJIEKTpUYECKHA TOK B pPacTBOpaXx H  pacIuiaBax
AJIEKTPOJIMTOB.  DIEKTPOJIUTHYECKAS  JTUCCOIMALIUS.
DNeKTpoIn3

64

DOnexkTpuyeckuii TOK B ra3zax. CaMOCTOATENbHBIN WU
HECAMOCTOATENbHBIN pa3pan. Monnus. 11nazma

65

10

DOnekTpuueckue HpuOOpbl M YCTpOMCTBA U UX
MpaKTH4YeCKoe  npuMeHeHue. [IpaBuina  TEeXHUKH
0€30I1aCHOCTH

66

11

O606maromuil ypok «1eKTpoIuHAMUKA»

67

12

KonTtpouabsnas padora Ne 3 o teme «9neKTpocTaTuka.
[TocTOsIHHBIN 3JIEKTpUYECKUT TOK. TOKM B pa3IMYHBIX
cpenax»

68

Hrorosbiii ypox

11 kaace

Ne o
pasaeny

HaumenoBanue pa3aesioB, TEM

Cpoku u3yuyeHust
NPOrpaMmblI

IV1aH | ¢akr

MarHuTHOe noJie. JjieKTpoMaruuTHast HHAyKnus. (11 yacos)

ITocTossHHBIE MarHUTBl W WX  B3aUMOJICHCTBHE.
MarnutHoe 10ne. BeKTOp MarHuTHOM MHIYKLHH.
JIvHUM MarHUTHOW WHIYKIUU

MarsuTHoe mosie IMPOBOJHHUKA C TOKOM. OngIT 9pCTeJ:[a.
BzauMmogeiictBue IMPOBOAHUKOB C TOKOM

JlabopaTopHnasi pa6ora Ne 1 «/3yueHne MarHUTHOIO
T10JIs1 KaTYIIKH C TOKOM»

JleiicTBrie MarHUTHOTO TOJS HAa MPOBOJAHHUK C TOKOM.
Cuna Ammepa. JlabopatopHas pabora «VccnenoBanue
HeﬁCTBHﬂ IMMOCTOAHHOI'O MaroiuTa Ha paMKy C TOKOM»

JleiicTBHeé  MarHUTHOTO TOJII  Ha  JBHXKYIILYOCA
3apspkeHHyl0 yactuny. Cuna Jlopenma. Pabota cuibl
JlopeHua

OnekrpomaruuTHass — uHAykuua.  [lotok  BekTopa
MarHuTHOM  uHAyKuuu. DJC  uHAYKIMU. 3aKoH
3JIEKTPOMArHUTHON MHAYKIMK Papaaes




JlaGopaTopHas padora Ne 2 «ccrnenoBanue siBJIeHUs
3JIEKTPOMArHUTHON MHIYKLIUN»

WunyktuBHocth.  SBnenne  camounaykuuu. IJC
CaAaMOWHIYKITMH. DHEPTrHsi MArHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

TexHuueckue  ycTpoicTBAa M HMX  [IPUMEHEHHUE:
[IOCTOSIHHBIE MarHuThl, ANIEKTPOMATHUTHI,
3JEKTPOJIBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTULL,
WHJIYKIIMOHHAs M1€Yb

10

10

O06o06maromui YpOK «MarautHoe TnoJe.
SHGKTpOMaFHI/ITHaﬂ WHAYKIOUA»

11

11

Kontposabnass paGora Ne 1 «MaraurHoe 1oue.
DNeKTpOMarHuTHasi UHIYKLUS»

MexaHu4ecKHe M 3JIEKTPOMATHUTHBIE Kosie0anus (9 yacoB)

12

CBoOoHbIE MEXaHUYECKUE KoJIeOaHus.
l'apmonuueckue KoJieOaHusI. YpaBHenue
rapMoHHUYecKux kosiebanuil. [IpeBpaienue snepruu

13

JlabopaTtopnas paGora Ne 3 «lccnenoBanue
3aBHCUMOCTH TIEpHOJa MalbIX KoJeOaHWi Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

KonebarenpHbIit KOHTYD. CBoOoaHbIE
3JIEKTPOMArHUTHBIC KoJieOaHust B HJIEATIEHOM
K0JIe0aTeIbHOM KOHTYpE. Amnanorus MEXITY
MEXaHHYECKUMH U DJIEKTPOMArHUTHBIMHU KOJICOAaHUSIMU

15

@®opmyna Tomcona. 3akOH COXpaHEHHs] SHEPIUU B
U/ICUIBHOM K0JIe0aTeIbHOM KOHTYpE

16

[IpencraBnerne 0  3aTyXaloUMX  KOJEOaHUSX.
BoinykeHHble MexaHuyeckue KosiebaHus. Pe3zoHaHc.
BbIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUs

17

Ilepemennsbit TOk. CHHYCOMIATIBHBIN IEPEMEHHBIN TOK.
MoIHOCT NEPEMEHHOIO0 TOKA. AMIUIMTYIHOE U
JENCTBYIOIIECE 3HAUCHHUE CHUIIbI TOKA U HAIIPSKCHUS

18

Tpancpopmarop.  IlpomsBoacrtBo,  mepegaya U
noTpedIIeHne IIEKTPUUECKON IHEPTUU

19

YcTponcTso " MIPAaKTHYECKOE IIPUMEHEHHE
JJNIEKTPUYECKOTO 3BOHKA, TI'E€HEPATOpa IEPEMEHHOIO
TOKa, TMHUH JIEKTpoIepenay

20

OKOJIOTHYECKHUE pUCKH npu IIPpOU3BOACTBEC
QJICKTPOSHCPIUH. KynLTypa HCIIOJIb30BaHUA
QJICKTPOSHEPIHU B MMOBCEAHEBHOM XU3HU

MexaHn4ecKHe M 3JIeKTPOMATHUTHbIE BOJIHBI (5 4acoB)

21

MexaHn4yecKkue BOJIHBI, YCIOBUS PACIPOCTPAHCHUS.
[Tepuoa. CxkopocTh pacnipoOCTpaHEHUSI U JJIMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

22

3ByK. CkopocTb 3ByKa. ' poMKOCTh 3ByKa. BbicoTa ToHa.
TemOp 3ByKa

23

DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOWMCTBA U CKOPOCTb.
[[Ixana »NeKTPOMAarHUTHBIX BOJIH

24

[IpyHOMNBl paguocBA3M U TeleBUACHUS. PaszButue
CpeACTB CBs3U. Pannonokanus

25

KonTtpoabHnas padora Ne 2 «Konebanust 1 BOJIHbBI»

Onrtuka (10 yacoB)




[IpssMonuHeHOE pacrpocTpaHeHHue cBeTa B

26 1 oJlHOpoaHON cpexne. ToueuHblil MCTOYHMK cBeTa. Jlyu
cBeTa

97 9 OtpakeHne cBeTa. 3aKOHbl  OTpPa)XXEHUs  CBeTa.
[TocTpoenue n3o0pakeHui B INIOCKOM 3epKaje

28 3 [Ipenomnenue ceera. IlonHoe BHyTpeHHEE OTpa)KE€HUE.
[IpenenbHbIN Yol NOJHOTO BHYTPEHHETO OTPAKEHUS

29 4 JlabGoparopuas padora Ne 4 «M3Mmepenune mokaszaTens
MPEIOMIICHUS CTEKIIA»

30 5 JIunzel. [loctpoenue nzoOpaxkenuit B nua3e. Popmyra
TOHKOM JIMH3bI. Y BEJIMYEHUE JIMH3bI

31 6 JlaGopaTopHnas padora Ne 5 «/ccrnenoBanue CBOMCTB
M300paXEHUI B TUH3AX)
Jucnepcust cBera. CnoKHBIM cOCTaB 0elIoro CBeTa.

32 7 IlBer. JlaGopaTtopHas padora Ne 6 «HaOmoneHue
JUCIIEPCUU CBETa»

33 8 Nurtepdepenuus CBeTa. Hudpaxims CBETa.
HudpakimonHas pemeéTka

34 9 [TonepeunocTs cBeTOBBIX BOJIH. [lonspusanus cera

35 10 OnTuueckue npuOOpbHl M YCTPOMCTBA M YCIOBHUS HX
0€30MacCHOT0 NPUMEHEHUS
OcHOBBI cIeUAJIBLHO TEOPHH OTHOCUTEIBHOCTH (4 yaca)

36 1 I'panunpl OPUMEHHMMOCTH KJIACCUYECKOM MEXaHUKHU.
[TocTynarsl cnenuaabHON TEOPUU OTHOCUTEIBHOCTH

37 5 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU.  3aMEIJICHUE
BPEMEHHU U COKPAIICHUE JJTUHBI

38 3 DHEprusi 1 UMITYJbC PEJISITUBUCTCKON YacTuilbl. CBs3b
MacChl C SHEPTUEH U UMITYIILCOM. DHEPTHUs MOKOS

39 4 Kourpoasnaa paGora Ne 3 «Onruka. OCHOBBI
CHELUAaIbHON TEOPUU OTHOCUTEITBHOCTH

DJ1eMeHThI KBAHTOBOM ONTHKH (6 4acoB)

40 1 @®oronsl. Popmyna Ilnanka. OHeprus M HUMILYIbC
dbortona

41 9 OtkpeiTe U uccienoBanue ¢oroddpdexra. OnpITh A.
I'. CroneroBa

42 3 3akonsl (Qorodddexra. YpaBHeHHe OUHIITEHHA IS
dbotorddekra. «Kpacnas rpanuma» Gororddexra

43 4 I[aianeHI/Ie ceera. OnbiThl [1. H. JleGeneBa. Xumuueckoe
JIEHCTBUE CBETA
TexHuueckue yCTpOMCTBA u MPaKTUYECKOE

44 5 MpUMeHEeHHe: (POTOIIEMEHT, (OTOAATYUK, COJHEUHAS
OaTapest, CBeTOINO/T

45 6 Pemrenne 3amau nmo Teme «OIEMEHTHl KBaHTOBOM
OTITUKH

Ctpoenue atoma (4 uyaca)

16 1 Mopnens atoma Tomcona. OmnwiTel Pesepdopma mo
paccesiHuio a-uactull. [Inanerapuas mozens atoma

47 2 [Toctynater bopa
W3nyuenne u mnorjomieHue (GOTOHOB MHpHU MeEpexojie

48 3 aToMa C OJHOTO YPOBHSI PHEpruu Ha Apyroil. Bune
CIIEKTPOB

49 4 BonnoBbeie cBoiicTBa wactuu. Bomnel ne Bpoiins.




KopnyckynsapHo-BoniHOBO#M  ayanu3m. CHOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

ATomHoe s1apo (9 yacoB)

OtkpseiTie paguoakTuBHOCTH. OmbiThl Pesepdopaa mo

50 ! ONPEJIETICHUIO COCTaBa PAJMOAKTUBHOIO U3JTYUYECHHUS

51 5 CroiictBa anbda-, OeTa-, TaMma-u3iaydeHus. BiusHue
PaaNOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI
OTKpbITHE TIPOTOHA M HeWTpoHa. M3oTombl. Anbpa-

52 3 pacriaz. DJEKTPOHHBIH M TMO3UTPOHHBIA Oera-pacma.
l'amma-u3nydenue
OHeprus CBA3M HYKJIOHOB B sijipe. SlnepHble peakiuu.

53 4 Snepubtii  peaktop.  IIpoGnembl,  NEpCHEKTHBHI,
JKOJIOTMYECKHUE aCIEKTHI ACPHON SHEPTETUKHI
OneMeHTapHble  4acTUlbl. OTKpbITUE MO3UTPOHA.
MeTtoapl HaOMIOAEHUS W PETUCTPALMM DJIEMEHTAPHBIX

54 5 YaCTHII. Kpyrmbrit CTOJI «DyHIamMeHTaJIbHbIE
B3aumozeicteus. EnuHcTBO  (pu3Mueckoil  KapTUHBI
MHUpa»

DJIeMEeHThI ACTPOHOMMU H acTPpopu3nku (7 4acoB)

55 1 Bun 3B&nmHoro Heba. Cos3Be3gus, SpKUE 3BE3MBI,
IJIAHETHI, UX BUAUMOE JIBH>KeHHe. CoJIHeUHas cucTeMa

56 5 Connue. CosHeuHass aKTUBHOCTb. VICTOUHMK 3HEpruu
CoiHIa U 3BE3]
3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKU. 3BE3JIBI

57 3 [JIABHOM TOCIEN0BATEIbHOCTH. BHYTpEHHEE CTpOEHHE
3BE3. CoBpemeHHbIE IpEICTaBICHUS 0
MIPOUCXOKICHUH U 3BoroLuu CosHIA U 3BE3]
Mnineunsii Ilyte — nama I'anaktuka. IlonoxeHue u

58 4 neukenne Conuua B [Mamaktuke. [Namaktuku. U€pHble
JBIPBI B SIAPAX TaJIAKTUK

59 5 Bcenennas. Pasberanue ramaktuk. Teopus Bonbmioro
B3pbIBa. PennkTOBOE M3nmydueHue. MeraranakTuka

60 6 Hepermiennslie npo0iaeMbl aCTpOHOMUHU

61 7 KonTtpoabHnas pa6ora Ne 4 «31eMeHTbI ACTPOHOMUU U
acTpOPUZUKI

Hrorosoe nosropenue (7 4acos)

62 1 Hrorosoe noBTOpeHue

63 2 HroroBoe moBTopeHue

64 3 HroroBoe moBTopeHue

65 4 Hrorosoe noBTOpeHue

66 5 Hrorosoe noBTOpeHue

67 6 Hrorosoe noBTOpeHue

68 7 HToroBslii ypok
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