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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANPEIMETHBIM pe3yiibTaTaM OOYYEHHUsI, a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3alMi MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl  OCBOEHHUSI Kypca (PU3WMKH: JIMYHOCTHBIE, METalpPEIMETHBIC,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

® [UJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepx)aHue yueOHOro npenmera «Pu3nkay mo rojgaM oOydeHwusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesieT XapakTep M pa3BUTHE
Pa3HOOOPAa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOU BKJIa/l B (GOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydarormuxcsi, B (HOpMUPOBAHHE YMEHHI TPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS NP BBIMOJHEHUN UMHU YU4E€OHBIX UCCIIET0BAHUM.

B ocHOBY Kypca pu3uku 41 ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
pAA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HU3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJA0OPAaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boijenenrie B yka3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS y4YaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEH TMUIAHWPOBAHUS W OCHAlIeHHWs kaOuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yeIs€TCs PEIICHUIO paCUE€THBIX M KAUECTBEHHBIX 33]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpuUpys 3HaAHUS W3
pa3HbIX pasnenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootserctBuu ¢ TpedoBanusmMu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

e (¢dopMupOBaHHME HHTEpeca MU CTpeMJICHHS OOYYaloIIUXCS K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

® Dpa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

¢ (GopMHpPOBaHNUE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e (¢QopMHpOBaHHE YMEHUH OOBSCHATH SBICHHUS C HCIOJb30BaHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (GopMHPOBaHHE TPEICTABICHUA O PONM (UUKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU ¥ TEXHOJOTHIA.

JlocTrxeHne 3TUX lenei o0ecreynBaeTCsl pelieHHeM CIIeAyIoNNX 3a1ad B

nporuecce u3ydeHus Kypca GU3NKU Ha YpOBHE CPEHEro 001ero oopa3oBaHus:

e TpUOOPETEHUE CUCTEMBI 3HAHHH 00 00X PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (dopmupoBaHre yMEHUW NPUMEHSATh TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUSA
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



® OCBOEHHME CIOCOOOB pEHIEHUS PA3MYHBIX 3aJad C SBHO 33JaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e mOoHMMaHWE (U3MYECKHMX OCHOB W TPHHIIMIIOB JEHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO
cpeny;

® OBJAJCHHE METOJAAMH CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U TMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMaINH,
OIPEIENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

® CO3/aHUE YCJIOBUH JIsl Pa3BUTUS YMEHHUIN MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HElel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE IMepeyeHb JTa0OpaTOPHBIX H
MPaKTUYECKUX pPAOO0T SBJISIETCA PEKOMEHIOBAHHBIM, YUYUTENb J€Jae€T BHIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHUS OKPY’KAOILETO
Mupa. Posb skcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue (uU3NYECKUX SIBJIEHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UIUQPOBBIE HU3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienre, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
Clio)xeHue nepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMelICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonnHeHOE NBMKEHUE. [[BHKEHNE MaTEPUATIBHON TOYKH MO0 OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u wactora obparmieHus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.



Habmionenue ABMKEHUS Tena, OpOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JIBUKEHHUH C HAYaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [puniun cynepno3unuu cui. Bropoii 3akoH HeroToHa /151
MaTepuaabHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kadyeHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[ToctynarensHoe 1 BpaliaTeabHOE ABMXKEHNE aOCOIIOTHO TBEPIOTO TENa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cuiel. VYcmoBus
paBHOBeCHUSA TBEPJIOTO TEA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopnsle pabomol



N3yuyenue nBumxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6ora cuibl. MOIIHOCTH CUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[ToTrennmansHas DHEPTHUSL. [ToTeHnmansHas DHEPTHUs yIpyro
nehopMUpOBaHHOM NpyxkuHBL. [loTeHManbHas 3Heprus Tena BOJIU3U IOBEPXHOCTH
3emu.

[loTeHnmanbHble W HENOTEHUMANbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW YJHEPTUH CUCTEMBI TEJ. 3aKOH
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TE€JIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMHUKA
Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmxkenue. [Auddysusa. Xapakrep ABWKEHUA WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJIBIX TEI U 0OBSICHEHHE CBOMCTB BEIIeCTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana remmneparyp
Llenbcus.

Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4ecKkue yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, niutrocTpupyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TTapaMeTpaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAS TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh IPoIIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nercTBus TemwtoBo mammHbl. [{ukn KapHo m ero ko3¢ UIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA UM MPAKTHUYECKOEC MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnbIT N0 a1abaTHOMY PACHIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenpHON TENI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEIIbHASA BIAXHOCTh BO31ayxa. HaceimeHHsli map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIs. Y IeJbHasl TeroTa miaBjieHus. Cyoaumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMHUKAa



Tema 1. Inekmpocmamuka

DnekTpu3anus Tea. DIESKTpUIecKuid 3aps. [[Ba Bua 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKHM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUUYECKHI 3apsi.
OnekTpudeckoe rmoje. Hanpsbk€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYHEPIIO3ULAN BJICKTPUUECKUX MOoJiel. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOTHUKM U AUAJIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIe. [luasiexTpruueckas
MPOHULIAEMOCTb.

DnekTpoéMKocTh. KonageHcaTop. DIEKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATopA.

TexHu4eckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS SJIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DNeKTpocTaTHIeCcKast 3aluTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHIEH CaTopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuna toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApPALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIA CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKA.
3akoH Oma 11 MOTHOM (3aMKHYTOM) 3JIEKTpUUYecKo 1enu. KopoTkoe 3aMbIKaHue.



OnexkTpoHHass  MOPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTb
COMPOTHUBJIEHUS] METAJUIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. Cob6cTBeHHas U MpUMECHast MIPOBOJANUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OnexkTpuyecknuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DIeKTpUYeCcKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: aMIIepMeETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKA, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIHN 1101, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHne CHITbl TOKa U HaIIPSKECHUS.

3aBHUCHUMOCTb COIIPOTMBIICHUS LWIMHAPUYECKUX HPOBOJHHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuania.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wu3MepeHue DdIEeKTPOABWXKYIIEW cuiibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOANMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne cMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEW CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, runoresa, (pusmyeckas BeIUUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboia, runepooia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:



CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJICKTPOJUTHYECKAS  JAUCCOLMAINS,
rajbBaHHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUSA
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPECHHETO
CropaHusi, mapopasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJyYEHUsS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATrHUTOB. MarHuTHoOE
nosie. Bektop MarauTHOM MHAYKUWHA. [I[puHIMDI Cyneprno3niny MarHUTHBIX TIOJIEH.
Jluvann marHuTHOW WHAYyKUMW. KapTWHa JWMHUKA MAarHATHOW WHIAYKLIHMHU TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuia JlopeHnua, €€ MOlyJib M HarpaBlieHHe. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKOMU. IlOTOK BekTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOJBMXKYILAsA CUJla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe anekTpuuecKoe Moje. OJEKTPOABMXKYLIas CHJla WHIAYKLIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.



[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIEGHHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAsS CHJIA
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue AeCTBUS IOCTOSSHHOTO MAarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenrHast cucrtema. CBoOOgHBIE  MEXaHMYECKHE  KOJI€OaHUA.
["apmonunueckue kosiebanus. Ilepuon, yactora, amruMTyaa u (aza KoJieOaHMIA.
[IpyVHHBIN MasTHUK. MaTreMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHue sHeprUM NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
UJeaJbHOM KOJICOATeIbHOM KOHType. AHAJIOTUS MEXIy MEXaHWYECKUMU W
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. Dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIuM B UJ€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXaronux KojieOaHUSX. BBIHYKIEHHBIE MEXaHUYECKHE
Kojiebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHbIE KOJeOaHuUsl.



[lepemennbiii  TOK. CUHYCOHMJANbHBIM IMEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpod3Hepruu. Kynbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJIEOATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOJI€OaHUI.

HabGmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc npu MoOCIENOBATEIIBHOM COCAUHEHUHU PE3UCTOpa, KaTyLIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYM DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MalbIX KOJeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanne NepeMeHHOr0 TOKa B LIENH U3 ITOCIEA0BATEIBHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M MPONOJNBbHBIE BOJHBI.
HNuTtepdepenius u uppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarauTHoil BosiHe. CBoOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, MOoygpu3anus, Tudpakuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI paguOCB3U U TeaeBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIbI.



TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJIOM U
YacTOTOM KOJIEOaHUIA.

HccnenoBanne CBOMCTB 3JICKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3aIys, Iuppaxus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOpPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IUIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cBeta. [IBer.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BETMUYECHUE, JABAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas peméTka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue YyCTpONCTBa U MPAKTHUECKOE NPUMEHEHHME: OYKH, JIyma,
doToanmapar, NPOEKIIMOHHBIMA ammnapar, MHUKPOCKOIN, TEeJIeCKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu



[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMJIEHUE CBETA.
OnTuyeckre mpruOOpBHI.

[lonHOE BHyTpeHHEE OTpakeHUe. Mozienb CBETOBOA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Mopenu MUKpocKona, TeJIeCKona.

Habmonenue narepdepeHny cBeTa.

Habmonenue nudpakiuu cBeta.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydyeHue ciexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HabGnronenue noasipu3zaluu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3mepenue rnokasaress NpesioMIICHUS CTEKJIA.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHuKU. [locTynaTel criennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIIAITUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprUU (OTOHA C €70 YACTOTON. JHEPTHS
U UMIyJibC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue orodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DunmTeitHa 11t hoTodpdexra. «KpacHas rpanuiay
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOe NeCTBUE CBETA.

TexHuueckue YCTpONCTBA U MPAKTHUECKOE IMpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, CoTHEUHAs1 OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTo3PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.



HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

Ceroauo.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa nmo paccesHuro o -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u mormonieHue
($OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujsr
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO.IA.

BosiHOBBIE cBOMcTBa yacTull. Bosnbl 1e bpoitnsa. KopryckyisipHO-BOJIHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTE.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGnrogenue TMHEHYaToro CuexkTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopa o onpeaeneHuto coctaBa paguoakTUBHOTO
uznyyenusi.  CpoiictBa  anbda-, Oera-, ramma-usnaydyeHus.  BuusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sajapa. M30Torsbl.

Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchol siapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

Snepnwiii peaktop. Tepmosinepublii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI I€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeToab! HaOIIOIEHUS M PETMCTPALMK SJIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoecTBrs. EAMHCTBO M3HYECKOM KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHslil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu



CY€TunK HOHU3UPYIOLTUX YACTHII.
Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otansl pa3BUTHS acTpoHOoMUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mctounuwk sHeprun ConHua U 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U dBoMtonnu CoJiHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenne m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPBI B SApaX
TaJIAKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66sa. Paz0oeranue ramakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabGnronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEeNICHUs MOJ0XKEHNUS HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3ns CEeBEpPHOro MOJyIIapys U SIPKHUE 3BE3BI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0maromuiee MOBTOPEHUE

Ponp ¢u3ukm uW acTpoOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHOM M ATUYECKOM cpepax NesaTeTbHOCTH YeJI0BEKa, POJIh U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HaYyYHOUW KapTHHE MHpA, poJib (U3HUECKOW TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHble CBSA3H



N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Oumonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBS3aHHBIC C W3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHWE, HAy4HbIM (DaKT, rurmore3a, (unyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpHUpOJE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTA/UIMUECKasi CTPYKTypa TBEPIbIX
TeJ, MEXaHU3MbI 00pa30BaHUsI KPUCTALTNYECKON PEIIETKHU, CIEKTPAJIbHBIN aHAIIU3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUMU DJEKTpOIEpeaady, TIE€HEpaTop IEPEMEHHOr0 TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajap, PaAUONPUEMHHUK, TEIECBU3O0D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJiHeYHasi barapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOKHO OOECTICUUTHh JOCTIKCHUE CIIETYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTHA B IMPOIECCE pEAM3allil OCHOBHBIX HAMpPABICHUUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUETIOBEYECKUX  T'yMAHHUCTHUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEpPECAxX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUNCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJTIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIEC B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOT'O TBOPYECTBA,
npucyiiero pu3n4Ieckon Hayke;

5) TpyA0BOr0o BOCIIHTAHUSI:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIacTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jiornueckue aelcTBUA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBLHOCTH, 3aJaBaTh IApaMETPpbl U KPUTEPHUU HX
JIOCTHIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBUAX PEabHOTO, BUPTYAJIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAZIETh HAYYHOW TEPMHUHOJIOTHEN, KIIFOUYEBBIMU ITOHATUSIMH U METOIAMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BATEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYLIECTBIIATh IOWCK, AaHAaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MW STUYECKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISAThH OOIICHNE HAa YPOKax (PU3UKK U BO BHE-YPOUHOU JEATEIBHOCTH;



pacro3HaBaTh MPEANOCBUIKA  KOH(JIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHUBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0I0 YYaCTHUKA KOMaHbl B OOILUI
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NelCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, [JIaH BBIOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(u3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:
JaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPCKTHBBI B JACATCIIBHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISIM,



BJa/JIeTh HABBIKAMH  MO3HABATENbHON  pedrekcuu Kak  OCO3HAHHS
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHNUS;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JpYrMX IpU aHaJU3e pPe3yJIbTaTOB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTAaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TMpPU aHaIu3e pPe3yiIbTaToOB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS POTPaMMBbI IO
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAECTh HAIPaBJICHUS PAa3BUTHUS COOCTBEHHOM IMOLIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, ObITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTh €ro TMpPH OCYIIECTBIECHUH OOILIEHHS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI
K koH1y o0yuenus B 10 kiaacce npeMeTHbIe pe3yJIbTaThl HA 06230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCcTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIIBHOCTH JIFOAEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYka, MHEpIIUaJbHAs CUCTEMa OTCuéTa, aOCOIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHMS BEUIESCTBA U
AJICKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUKCHUE,
CBOOO/IHOE TAJICHUE TeJ, JBMXXCHUE MO OKPY>KHOCTH, MHEPLIUSI, B3aUMOJICHCTBUE
ten, auddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPIBIX TEll,
W3MEHEeHHEe O00BEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUM), TEIIOBOE PAaBHOBECHE,
HCIIapeHue, KOHICHCALMS, IUIABJICHHUE, KPUCTAJIM3AlUs, KUIICHUE, BJIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUA ra3a MNPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMMapaMeTpaMH COCTOSHUSA Ta3a B MU30MPOIECCAX, DJICKTPU3ALUS TE,
B3aUMOJICCTBUE 3aPS/IO0B;

OMMCBHIBATh MEXAHUYECKOE JBW)KCHHUE, HCIONB3YsS (U3UYSCKHE BEIWYHHBI:
KOOpJWHATA, IYTh, IEPEMENICHUE, CKOPOCTh, YCKOPEHHME, Macca TeJla, CHUJIa,
MMITYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICT HMCIOJIB3yeMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBSA3BIBAIOIIKNE JAHHYIO (PU3UYECKYIO BEIIMYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3YSd (U3WUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYECKAsl DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJ, CPEIHEKBAApPaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIS JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICH HCHOJb3yEeMbIX BEJIMYMH, HX
0003Ha4YeHUsI W EIUHMIBI, HAXOAUTh (POPMYJbI, CBA3BIBAIOIIME JaHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEIIMUNHAM;

ONMCHIBAaTh N3YUYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTH TOJIs, MOTEHIHUA, PA3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWH TPABWIBHO TPAaKTOBAaTh (PU3WYECKHUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTUYHUHY C IPYTHUMH BEIHYNHAMH,



aHAMM3UPOBATh (PU3UUYECKHUE MPOIIECCHI U SBICHUS, UCIOJB3YsS (PU3HIEeCKue
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMHUpHOTro Tsarorenus, I, Il u I 3akonsr HetoTOHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHMS BEIECTBAa, TIa30BbIE
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUUECKOT0 3apsifa, 3akoH KyloHa, mpu 3TOM pasiiiyaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHHE U YCIIOBUS (TPAHMIIB,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIINH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUSI UX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3WYECKUX SBJICHUU U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTAHOBKY U3 MPEJIOKEHHOTO 000py10BaHus1, TPOBOJIUTH OIBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpPOBATH PE3YNIHTATHI OJIYICHHONU 3aBUCUMOCTH (PU3UMUECKUX BETTUYNH B BUJIC
Ta0auIl U TpaMKOB, JIeJIaTh BHIBOJBI [0 PE3yJIbTaTaM UCCJICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECNOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1au
BBIOWpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI (PU3UIECKON BEJIMUUHBL;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKJIECHUIl C ONMOpod Ha HM3Yy4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

WCITOJIB30BATh MTPH PEIICHUH YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U TPECTABICHUS



y4eOHOH M HAY4YHO-TIONMYJIIPHOM HWH(GOpPMALMK, IOJTYYEHHONM W3 pPa3IMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU AJIS
oOecrnieueHnss OE30MACHOCTH MPH OOpalieHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

K xonity o6yuenus B 11 kiacce nmpeIMeTHbIE pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOW IEATEIBbHOCTH JIKOJAEH, LEITOCTHOCTh U EIUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULbBl TPUMEHEHUS H3YYEHHBIX (PU3HUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUEYHbIN UCTOYHUK CBETA, SAEpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH pPEIIeHUH (HU3NIECKUX
3a/1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPMBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aHMMOJIECVCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBHE MAarHUTHOIO IIOJdS Ha
OPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JCKTPOMarHUTHBIE KOJ€OaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPAacCHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanexTpudeckuii 3gdext (hoTodrddhexT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaANOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJJIEKTPUYECKYID  IPOBOJAMMOCTb  pa3IUYHbIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBICHUSA (TPOLIECCHI), HUCIONB3YAd (PU3NYECKUE BEITUUYHHBIL:
DIEKTPUYECKUH 3apsll, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHIYKIUS MAarHATHOTO MOJsA, cuina Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH



KaTYIIIKW, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJed, MEepHoJ M YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECcCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTUYECKAsl CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBAaTh (HU3UYECKUUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YEeHHs U EAUHMIIBI, YKa3bIBaTh
(b OpMyIIBI, CBA3BIBAIOININE JAHHYIO (U3HUECKYIO BETUIHHY C IPYTUMH BETUIUHAMY,

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHWUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0OBATEILHOTO U MapajjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4ucia, nmocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHUMOCTH;

ONpENIEIIATh HANIPABICHHE BEKTOPA UHAYKIIMK MATHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO37aBA€MOEC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TPU 3TOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTAaHOBKY W3 MPEJI0OKEHHOTO 000py10BaHUs, TPOBOJUTH OIBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METObl OLIEHKH TTOTPEIHOCTEN U3MEPEHNU;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3MUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPCHUI: TP 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJyYEHHOM 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BUAE TaOnMIl U TpaduUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;



coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JEATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPOMCTB M JIA0OPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BEIOWPATHh (PU3UYECKYI0 MOJCIb, BBIACIITh (PU3MUECKHE BEIMYWHBI U (POPMYIIHI,
HEOOXOaUMbIE NJisi €€ pElIeHHs, TPOBOJUTh PACUEThl M OIEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyecKue sBICHUS,

UCII0JIb30BATh MIPH PEIICHUN YIEOHBIX 33]1a4 COBPEMEHHbIE HHPOPMAIIUOHHBIE
TEXHOJIOTUH [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HMH(POPMALIMH, MOJYYEHHOU W3 pa3InYHBIX
HMCTOYHUKOB, KpUTUYECKHU aHATU3UPOBATH MOJy4aeMyt0 HHPOpMaIHIO;

OOBSCHATh TPUHITUIBI JCHCTBUA MAaIIMH, MPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacHOTO UCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU TSI
oOecrieueHus: OE30MaCHOCTH TMpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
TOBEJICHUA B OKPYKAKOIIEN CpelIe;

paboTaTh B TpyNIe C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMNIBI, PAMOHAIBHO pACHpPENeNsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTaHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyecTBo yacon DJIeKTPOHHbIE
HaumenoBanue pa3ieioB 1 (uu¢posbie)
Ne /i Koutpoabunie IIpakTuuyeckue
TeM NMPOrPaMMbl Bcero oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. ®USUKA U METOAbI HAYYHOI'O IO3HAHUSA
11 du3nKa U METOAbl HAYYHOTO 1 0 0 bubmmoreka [JOK
' HO3HAHMS https://m.edso0.ru/7f41bf72
Nroro no pazneny 1
Pazgen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 1 1
vHeMatia 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 1
Auasiica o 0 https://m.edso0.ru/7f41bf72
53 3aKOHBI COXPAHEHUS B 7 1 1 bubmmoreka [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 26
Paznea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 0 1 bubmmoreka [JOK

KUHETHUYECKOU TEOPUU

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



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

AFpGI‘aTHBIC COCTOSAHUA

3.2 BemecTBa. Ma3oBbIe 3 bubmmorexa LHOK
' N ' https://m.edso00.ru/7f41bf72
TIEPEXOIbI
bubmmoreka [JOK
33 OCHOBEI TEpMOHHAMITK 10 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Paznen 4. 9JIEKTPOAUHAMMUKA
4.1 DJIEKTpOCTaTHKa 7 bubmmorexa [IOK
' CRIPOC https://m.edsoo.ru/7f41bf72
4.2 l_floiTTO};IIf{HH:Hﬁ ToK. Toku B 10 brommorexa OK
' DUCKTPITCE o 10 https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX CpeIax
Hroro no pazneny 17
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO HACOB 68

I10 [TIPOI'PAMME



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

11 KJIACC

KoJsmuyecTBo yacos JIEKTPOHHbIE
Ne HaumenoBanue pa3aejioB u (uudposbie)
Kontpoabnbie IIpakTuueckue
n/n TeM NMPOTrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. QJIEKTPOANHAMMUKA
MarnurHoe 1oJe. bubmoteka [IOK
1.1 13 1 0
DeKTpOMarHUTHAS HHTYKITHS https://m.edsoo.ru/7f41c97c
Hroro mo pazmemny 13
Paznen 2. KOJIEBAHUSA U BOJIHbI
M
: JIEKTPOMAarHUTHBI
P https://m.edsoo.ru/7f41c97c
KoJIeOaHus
99 MexaHu4ecKue u 6 1 0 bu6mmoreka [JOK
' 9JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka IJOK
2.3 O 13 1 2
Hed https://m.edsoo.ru/7f41c97c
Uroro no pazneny 29

Pasznen 3. OCHOBBI CIIEITUAJIBHOM TEOPUY OTHOCHUTEJBHOCTHU

31 OCHOBBI CrieIMaILHON TEOPUH

OTHOCUTCIIbHOCTHU

2

0 0

bu6moreka IJOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 2

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DIJIEMEHTHI KBAHTOBOM OIITHKH 5 0 bubmmorexa LOK
' " https://m.edsoo.ru/7f41c97c
bu6moreka IJOK
42 Ctpoetiite atoMa 2 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
43 ATOMIHOE 571pO | 1 https://m.edsoo.ru/7f41c97c
Nroro no pazneny 16
Paznen 5. 93JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
5 1 DJIEMEHTBI ACTPOHOMUU U 4 0 bu6mmorexa [JOK
' acTpOU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Paznen 6. OBOBIIAIOILIEE IIOBTOPEHUE
bu6morexa IJOK
6.1 2 0
Oboburarowee noBToperHe https://m.edsoo.ru/7f41c97c
Utoro no pazneny 2
PesepBHoE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10O 68 4

I[TPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBoO
N 4yacoB
Tema ypoka Jlaa o
n/n H3y4YeHHs paxry
Bcero

1 ®dusrka — Hayka o npupojie. Hayunbie MeTO bl TO3HAHUS 1 02.09.2023
OKPYKaOIIEro Myupa

5 Mexanunueckoe npuxkenue. Tpaekropus. [1yTs. 1 06.09.2023
IIepemerenue.

3 PaBHOMEpHOE NTPAMOIIMHENHOE IBUKEHUE. Y DPABHEHNE 1 09.09.2023
JIBYDKCHUS
Pemenue 3a1a4 Ha ypaBHEHUE JBU>KEHUS. 1 13.09.2023

5 PaBHOYCKOpEHHOE TPAMOIMHENHOE TBUKEHHUE 1 16.09.2023

6 OrnpeneneHrne KHHEMATUYECKUX XapaKTEPUCTUK C TTOMOIIIBIO 1 20.09.2023
rpaduka

; Pemenue 3ama4u Ha onpeneneHne KWHEMAaTHUYECKUX 1 23 09.2023
XapaKTEPUCTHUK

g JIBM>KEHHE C TOCTOSIHHBIM YCKOPEHUEM. Y CKOPEHHUE 1 27.09.2023
CBOOOIHOTO ITaJICHUSA

9 Jlabopatopnas pabota "V3yueHnue nBrKeHUs Tena, 1 30.09.2023

OpOIIEHHOTO TOPU30HTAIILHO"




10 = PaBHOMepHOE IBHMKEHHE TOUKH IO OKPYKHOCTH 1 04.10.2023

11 Kunemartnka aGCcorOTHO TBEPOTO Teja 1 07.10.2023

12 [TpuHuun otHOCcUTEeNnbHOCTH ["amuiiess. Macca tena. [1epBoii 1 11.10.2023
3ak0H HproToHa

13 Bropoi 3akon HeroToHa 111 MaTepuanbHOM TOYKH. 1 14.10.2023
[IpyHIMD Cynepno3unun CUiI

14 Tpertnii 3axkoH HproTOHA 1151 MaTepuagbHbIX TOUYEK 1 18.10.2023

15 Penrenue 3ama4d Ha 3akonsl HeroToHa 1 21.10.2023

16 Cuubl B npupope. Cuna TskecTh. 3aKOH BCEMUPHOTO 1 95 10.2023
TATOTCHMUSI.

17 Bec tena. HeBecomocTth 1 28.10.2023

18 Cuna ynpyroctu. 3akoH ['yka. 08.11.2023

19 Cuna tpenusi. KoadpuimeHnt tpenus. 1 11.11.2023

20 .Ha6opaTopH'e'1;1 pabota "N3Mepenue kordduiuenta TpeHus 1 15.11.2023
CKOJIBKCHUS

21 Nmmynbe MaTepuanbHON TOUKH. 3aKOH COXpaHEHUS 1 18.11.2023
uMITysibca. PeakTuBHOE JBUKEHUE.

22 MexaHnueckas paboTa ¥ MOIIIHOCTh CHUTHI. 1 22.11.2023

23 Oneprusi. Kunernueckas sueprusi. 1 25.11.2023

24 [TorennuanbpHas SHEPTHUSL. 1 29.11.2023

25 3aKOH COXpaHEHUs MEXaHUUECKON SHEPTUH 1 02.12.2023

26 Jlabopatopnas pabota «/3yueHne 3aKkoHa COXpaHEHUS 1 06.12.2023

MEXAHUYECKON SHEPTUI)




KOHTpOJILHaSI pa60Ta o teme «Knunemartuka. I{I/IHaMI/IKa.

27 09.12.2023
3aKOHBI COXPAHCHHSI B MEXAHHUKE)

28 OcHosable nonoxenuss MKT. BpoyHOBCKO€e TBH>KEHHE. 13.12.2023
Huddysus

29 Macca monekyn. KonuuectBo Bemectsa. [loctosiHHas 16.12.2023
ABoraapo

30 OcnosHoe ypaBaenne MKT 20.12.2023

31 TeMmreparypa u TEIJIOBOE pABHOBECHE 23.12.2023

39 YpaBHeHUE COCTOHH?H UJIeaTbHOTO ra3a- ypaBHEHUE 97 12.2023
MenneneeBa-Knaneiipona

33 ["a30BbIE 3aKOHBI 10.01.2024

34 Pemenue 3a1a4u ¢ NpUMEHEHUEM Ta30BbIX 3aKOHOB 13.01.2024

35 N3omnporieccrl B ueaabHOM ra3e u ux rpaduueckoe 17.01.2024
MpEeCTaBIICHUE

36 HaGopaTopHaﬂu pabota «IKcrepuMeHTalbHas TPOBEPKa 20.01.2024
3axkoHa Kitanenpona-Knaysuyca»

37 Hacwpimiennslii map. JlaBiaeHue HACHIIIIEHHOTO Tapa. 24.01.2024

38  AOcomroTHas M OTHOCUTEIbHAS BIAXXHOCTh BO3TyXa. 27.01.2024
Teépnoe Teno. Kpucrannmmueckue u aMmopdHbIe Tea.

39 AHUM30TPOINHS CBOMCTB KPpUCTAILIOB. JKUJIKNE KPUCTAILIIBI. 31.01.2024
CoBpeMeHHbIE MaTEPUATTBI

40 Buytpennsis sueprusi. PaboTta B TepMOIuHAMUKE 03.02.2024

41 ®da30BbIe Nepexo/ibl. Y paBHEHHUE TEIIOBOTO OajlaHca 07.02.2024




42 [lepBblil 3aKOH TEPMOJIMHAMHUKH. 1 10.02.2024
IT

43 pPUMEHEHHE TIEPBOTO 3a1<0Hua TEPMOJIMHAMHUKH K 1 14.02.2024
u3onporeccam. AauabaTHbIi mpoiiecce

44 | Bropoii 3aKOH TEpMOAMHAMUKH 1 17.02.2024

45 [Tpunnmn nevictBust u KI1J] TerioBbIx nBuraTeneit 1 21.02.2024

46 Huxn Kapuo u ero KITJ] 1 24.02.2024

47 DKOJIOTHYECKHUE TTPOOTIEMBI TEIJIOIHEPTETUKHU 1 28.02.2024

48 O6o6maronuit ypok «MonekymnsapHas ¢puszrka. OCHOBBI 1 02.03.2024
TEPMOTHHAMHUKI)

49 KontposnbHas padota o teme «MonekynspHas Qusuka. 1 06.03.2024
OCHOBBI TEPMOAMHAMUKI

50 DIIEKTPUYECKU 3apsij. 3aKOH COXPAHEHHUS 3aps/a. 1 19.03.2024

o1 3akoH Kynona. Enunuiia anekTpuyeckoro 3apsijaa 1 13.03.2024
Hanpsik€aHoCTh nektpuyeckoro nois. [Ipuammn

52 CYHEPHO3ULINH JICKTPUUECKUX Tosiei. JInHum 1 16.03.2024
HANPSKEHHOCTH
P . .

53 aboTa cui anekTpocTatudeckoro mojst. [lorenmman 1 20.03.2024
Pa3nocTh moTeHImanon

94 CB43b MEXy HANPSXKEHHOCTHIO U PAa3HOCTHIO MOTEHIIUAJIOB 1 23.03.2024

55 OnekTpoémkocTb. Konaencarop 1 03.04.2024

56 DHeprus 3apsHKeHHOTO KoHAeHcaTopa. [Ipumenenne 1 06.04.2024

KOHJICHCATOPOB




Onextpuyeckuid Tok. Cuna Toka. Hanpspokenue.

57 10.04.2024
Conporusienue. 3akoH Oma i1 ydacTka 1enu

58 [TocnenoBarensHOE, MapamiedbHOE, CMEIIAHHOE COCIUHEHUE 13.04.2024
IPOBOTHUKOB.

59 PabGota 1 MOIITHOCTB ANIEKTPUUECKOTO TOKA. 3aKoH J[xoys- 17.04.2024
Jlenna

60  3axon OMa aJis OTHOM IEMH. 20.04.2024

61 DnekTprudecKas MpoBOAUMOCTh. CBEPXITPOBOIUMOCTD. 94.04.2024
CoOcTBeHHAs U TPUMECHAS TTPOBOIUMOCTD.
DJIEKTPUYECKHAN TOK B PACTBOPaxX M pacIulaBax

62 AIEKTPOIUTOR. DICKTPOIUTHICCKAS TUCCOITHAITHS. 27.04.2024
DIIEKTPOIU3

63 DNEeKTpUYECKUn TOIi B razax. CaMOCTOSITEIbHBIN U 04.05.2024
HECAMOCTOATENBHBIN pa3psa. Monnus. [lnazma

64 DneKTpuYecKue MPUOOPHI U YCTPONUCTBA U UX MPAKTHIECKOE 08.05.2024
npumeHenue. [IpaBuina TexHuku 0e301MacHOCTH

65 Oo6o0maronuit ypok «JIeKTPOIUHAMHUKAY 15.05.2024
KontponbHas paboTta 1o Teme «JIeKTpOCTaTHKA.

66 [TocTosiHHBIN 31EKTpUUECKUM TOK. TOKH B pa3iaIuyHbIX 18.05.2024
cpenax»

67 'I'JCBCPBHBII\/'I YPOK. K(')'HTpOJ'IBHaSI pabora 1o Teme 99 05.2024

DIIeKTpoAMHAMUKA
68 PeszepBHbiii ypok. O600maronuii ypok no remam 10 kinacca 25.05.2024




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



11 KJIACC

KosuuecTBo
Ne ara aTra no
n/n Tema ypoxa o quennﬂ l[([)aKTy
Bcero
1 IToBTOpEHUE 3aKOHOB AJIEKTPOCTATHKU 1 02.09.2023
2 [ToBTOpEHME 3aKOHOB ANEKTPUIECKOTO TOKA 1 06.09.2023
3 MarnautHoe nojie. UHAyKIMs MarHUTHOTO TOJIS 1 09.09.2023
4 Cuna Ammnepa. 1 13.09.2023
5 Cuna Jlopenna. 1 16.09.2023
6 Pa6oTa cwer Jloperia 1 20.09.2023
7 Pemenue 3ama4u Ha onpeaenenue cuiabl Amnepa u Jlopenua 1 23.09.2023
8 DJIEKTpOMAarHUTHAasI MHAYKIUA. MarHuTHbIA MOTOK 1 27.09.2023
9 [TpaBwiio Jlenna. 3akoH 3J€KTPOMAarHUTHOM UHAYKITUU 1 30.09.2023
10 SBnenue camouHAyKIUMUA. NHAYKTUBHOCTh. DHEPTUS 1 04.10.2023
MarHuTHOTO TIOJIS.
TexHnuecKkre yCTporcTBa M NX IPUMEHEHHUE: TTIOCTOSTHHBIE
11 MarHuThl, 31€KTPOMATHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIH 1 07.10.2023
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS T€Yb
12 O6o6maronuii ypok « MarHuTHoe noJjie. DJIeKTpoOMarHuTHas 1 11.10.2023
WHITYKITHASD
13 KontponbHas pabota o teme « MarHuTHOE Toie. 1 14.10.2023
DNEeKTpOMArHUTHAS] HHTYKITHS
14 CBoOoHbIe Konebanus. ["apMoHUYECKHE KOIeOaHusI. 1 18.10.2023




15 3aTyxaroIue U BEIHYKICHHbIE KosieOanus. PesoHanc 21.10.2023

16 JlabopatopHas pabota «OnpenencHue yCKOpEHUs 25 10.2023
CBOOOTHOTO TIa/ICHUS TIPH ITOMOIIY MasITHHKAY

17 CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHUS B HJI€aTLHOM 98.10.2023
KoJie0aTeTbHOM KOHTYpE.

18 ®opmyna Tomcona. 3aKOH COXpaHEHHS SHEPTUH B HICATHHOM 08.11.2023
KoJie0aTeTbHOM KOHTYpE

19 [TepeMeHHBII IIEKTPUUECKHI TOK. 11.11.2023

20 Pe3onHaHC B 35IeKTpUYECKOM TIETTH 15.11.2023

21 TpaHC(bOpMaTS)p. [IpousBoACTBO, Nepeaada U MOTpeOICHUE 18.11.2023
AIEKTPUUECKON SHEPTUH

22 ['enepaTopa nmepemeHHoro Toka. Tpancopmatop. 22.11.2023
DKOJIOTUUECKHE PUCKH TPU TTPOU3BOJICTBE IIEKTPOIHEPTHH.

23 KynbpTypa ncnonp3oBaHus 3IEKTPOIHEPTHH B TIOBCETHEBHOU 25.11.2023
KUZHH

24 BosiHOBbIE sIBIEHUS. XapaKTEPUCTUKH BOJIHbI 29.11.2023

25 3BYKOBBIC BOJIHBI 02.12.2023

26 Nurtepdepentus, Audpaxiys U MOIIpU3aIis MEXaHHIeCKUX 06.12.2023
BOJTH.

97 DNeKTpPOMAarHUTHBIE BOJIHBI, MX CBOWCTBA U CKOpocTh. [lIkana 09.12.2023
AIIEKTPOMATHUTHBIX BOJH

28 [TpuHLMIIBI paIMOCBSA3U U TENEBUACHUA. Pa3BuTHe CpencTs 13.12.2023
cBsA3U. Pagnonokanus

29 KontponbsHas pabota «Konebanus u BOJTHBDY 16.12.2023




Cxopocts cBeta. [Ipunnun ['oiirenca. 3aKkoH OTpaKeHUs

30 1 20.12.2023
CBeTA.

31 [Tpenomiienue ceta. [lonHoe oTpakenue. [IpeaenbHbIi yro 1 93.12.2023
MIOJTHOTO BHYTPEHHETO OTPAKCHHUS

32 [TocTpoenne n300pakeHM B TNIOCKOM 3€pKalie 1 27.12.2023

33 JIabopartopHas padora «OnpezaeneHue moka3aTels 1 10.01.2024
MIPEITIOMIICHUS »

34 JIunzel. [loctpoenne nzoOpaxeHuit B JIUMH3E. 1 13.01.2024

35 ®dopmysia TOHKOU JIMH3BI. Y BEIMYCHUE JTUH3bI 1 17.01.2024

36 Pemienue 3a1a4 1o reoMeTpUYECKOM ONTHKE 1 20.01.2024

37 Hucniepcus ceeta. ClioxHBIN cocTaB 6enoro ceera. Lper 1 24.01.2024

38 I/IHT?p(I)CpeHLU/I}I ceera. Judpaxmus ceera. Judpakunontas 1 97 01.2024
peméTka

39 .Ha6op'iTopHasI pabota "OnpeneneHue IJTUHBI CBETOBOM 1 31.01.2024
BOJIHBI

40 [TontepeunocTh cBETOBBIX BOJH. [lonsipu3zanus cera 1 03.02.2024

41 OnTuyeckue MpUOOPHI U YCTPONUCTBA U YCIOBUSI UX 1 07.02.2024
06e30macHOro MPUMEHEHHUS

42 KonTtpomnrHas pabota «OnTUYECKUE SIBICHUS 1 10.02.2024

43 [TocTynaTtel Teopuu oTHOCUTENbHOCTU. CIIECTBUSA U3 1 14.02.2024
MOCTYJIATOB TCOPUU OTHOCUTEITHLHOCTH

42 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU 1 17.02.2024

Y COKPAIIEHHUE JJIUHBI




45 dotordpdext 21.02.2024
46 ®otonsl. ®opmyna [Iranka. DHeprus u UMmIyabc GOTOHA 24.02.2024
47 3akonsl pororddexTa. YpaBHeHHE DUHIITCIHHA 15 1 98.02.2024
dotorddexra. «KpacHas rpanumia» ¢potodrddexra
48 TexHuyeckne ycTporcTBa U MX MPAKTUYECKOE MPUMEHEHHE 1 02.03.2024
49 Pemienue 3amau no teme «IE€MEHThI KBAHTOBOUW ONTHUKW» 1 06.03.2024
50 Ctpoenue atoma. OnbiT Pezepdopra. 1 19.03.2024
ol KBanroBsie nocrynatel bopa 1 13.03.2024
52 CtpoeHue aTOMHOTO s/ipa. SIIepHble CUIIBI. 1 16.03.2024
53 PannoakTuBHOCTH. 3aKOH paIMOAKTUBHOTO pacnajia. 1 20.03.2024
o4 HckyccTBeHHas paInOaKTUBHOCTD. SlIepHBbIE pEAKIIHH. 1 23.03.2024
55 Pemenne 3amau no teme "SAnepHeie peakuun" 1 03.04.2024
56 SAnepusiit peaktop. [Ipobiemsl, nvepcneKTI/IBH, 1 06.04.2024
AKOJIOTHYCCKUE aCIEKTHI AACPHON YHEPTETHKH
57 DOneMeHTapHbIe YacTHUIlbL. Tpu 3Tara B pa3BUTHH (PUBUKU 1 10.04.2024
AIIEMEHTAPHBIX YaCTHII.
58 OTKpbITHE MO3UTPOHA. AHTUYACTHULIBI. 1 13.04.2024
59 O600marouii ypok Mo KBAaHTOBOM ONTHKE U (PUBHKE 1 17.04.2024
AIIEMEHTAPHBIX YaCTHI]
60 Kontponbnas padora o teme "KBanroBas ¢puszuka" 1 20.04.2024
61 Conueunas cuctema. Cucrema 3emisa-Jlyna. 1 24.04.2024
62 Comnnrre 1 27.04.2024
63 OCHOBHBIE XapaKTEPUCTUKH 3BE3]1 1 04.05.2024




64 Mineunsrtit [yt — Hamia [Nanaktuka. ["aiakTuky. 1 08.05.2024

65 O6o6mmaromuii ypok. Posb cbmvuqecmﬁ TeopI/IvH B 1 15.05.2024
dopMUPOBaHNY TIPECTABICHUN O (PU3NIECKON KapTHHE MUPa
Ob6o6maromuit ypok. Mecto gpusudeckoid KapTHHBI MUPa B

66 o01IeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1 18.05.2024
MPEJICTABICHUI O IPUPOJIE

67 PesepBHbIll ypok. MarautHoe nosie. DNeKTpOMarHuTHas 1 99 05.2024
WUHIYKIIHS

68 Pesepnblii ypok. KBantoBas ¢puzuka. D1eMeHTbl aCTPOHOMUU 1 25 05.2024
1 acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* ®wusuka, 10 xmacc/ Mskumes I'.4., byxoBueB b.b., Corckuii H.H. mon
penakiueit IlapdentoeBoit H.A., Axumonepnoe oOimiectBo M3maTenbcTBo
«IIpocBenienue»

* ®usuka, 11 wmacc/ Mskumer ['.JI., byxoeues b.b., Yapyrun B.M. non
penakiueit IlapdentbeBoit H.A., AkuuonepHoe oOmiectBo «3marenbeTBO

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

o I'I'. TemrokoBa, "Pa3BepHyTOoe TemaTuueckoe IuiaHupoBaHue 7-11 ximacc",
Bomnrorpan, "Yuaurens" — 2010.

e I'B. Mapkuna «®Pusuka 10 xnacc. IloypouHble maHel MO YYEOHHUKY
I'.4. Msakumes, b.b. Byxosues», Bonrorpan, "Yautens" — 2008 — 302 c.

e B.B. Tyneep "®uzuka. Bechb mkonbHbI Kypc B Tabauuax", MUHCK:

"CoBpemenHnas mkona”, Kysema, 2011. — 240 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

butmoreka [{OK https://m.edsoo.ru/7{41bf72

http://class-fizika.ru

http://www.fizika.ru

http://fizika-class.narod.ru
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