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HOACHUMTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBaHUI K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa30oBaTeiIbHON Mporpammsl, npeactaBieHHbIXx B PI'OC
COO, a Takxke ¢ yudéroM (enepaibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIETIIIMK TpernojaBanusi ydyeOHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yonmx OCHOBHEIE
00pa3oBaTeabHbIE MPOTPAMMBI.

CopnepxaHue mnporpaMMmbl MO (U3MKE HaIpaBiIeHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHON KapTuUHbI Mupa oOydaronmxcs 10-11 kmaccoB mnpu
oOydeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBaHusim OI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTb pPEATU3ALNN MEKIPEAMETHBIX
CBs3eM (PUM3MKM C €CTECTBEHHO-HAy4YHBbIMU Y4YEOHbIMHM mpenMeramu. B Hel
OTIPE/EIISAIOTCA OCHOBHBIE LIETM U3Y4YEHUs] (PU3UKU HAa YPOBHE CPEAHErO OOILEro
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYACT:

e IUIAHMpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO rojjaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mno rojaM o0ydeHwusl.

®u3znka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJal B CUCTEMY
3HaHUi 00 okpyskaroriem mMupe. [IIKonpHBIN Kypc (U3MKHA — CHCTEMOOOPa3yIOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB W SIBJICHWM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbuszuyeckoir reorpadueid u acTpoHomueid. Mcmonp30oBaHME UM aKTHUBHOE
npuMeHeHne (QU3MYECKUX 3HAHWK  ONpeAeNsieT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCHOPTa, OCBOCHUS
KOCMOCa, TMOJIyYeHHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHUX.
N3yuenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydarommxcs, B (popMupoBaHHE YMEHUN MPUMEHSTH
HAyYHBIA METO/I MIO3HAHMSI IPY BHITIOJITHEHUH UMH YIEOHBIX HCCIICIOBAaHUH.

B ocHoBy Kkypca ¢Gu3uKM Ui YpOBHS cpeaHero oOmiero oOpa3oBaHMs
MOJIOKEH Pl AW, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
OCTPOEHHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpUICHHBIM, OH COACPKHUT MaTepuaj U3 BCEX pa3ienoB (M3HUKH, BKIIIOUAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBMM ¢ HeW MaTepuan Kypca (QuU3MKU
o0ObeIMHEH BOKpYr ¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dopMupoBaHrE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepHM, BELIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTMEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoes  npuxnaonou  nanpaenennocmu. Kypc ¢dusuku mpeanosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHX M TE€XHOJOTMYECKHX IPUIIOKECHUN
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEIACHUS DJIEMEHTOB
CollepKaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TaKXKe OOCYKICHUS
npo6JieM palMOHAIIBHOTO MPUPOONOIb30BAHUS U HKOJIOTMUECKOM 0€301acHOCTH.

CrepHEBbIMU 3J€MEHTaMU Kypca (PDU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (hU3MdecKkue Teopuu (GopMHpOBaHUE MPEIACTABICHUN O
CTPYKTyp€ MOCTpOeHUsI GU3NYECKON TeopuH, posin (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUAIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIAX
OPUMEHUMOCTH TEOPUH, I ONMCAaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CHCTEeMHO-IEeSATENbHOCTHBIN MOAX0 B Kypce (DM3UKU peain3yeTcsl Mpexie
BCEro 3a CYET OpPraHu3allii SKCIIEPUMEHTAIBHOM AESITEIbHOCTH O00YyYaroIuXcCs.
st 6a3oBoro ypoBHSI Kypca (U3MKH — OTO HCIHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOphIE B Mporpamme no (usuke oObeIUHEHBI B OOLIMN CIHMCOK YUCHHUYECKUX
npakTUYecKux padoT. BeiaeneHne B yka3aHHOM IepeyHe J1abopaTopHBIX pador,
IIPOBOJMMBIX JUII KOHTPOJS M OLIEHKH, OCYLIECTBIISIETCS Yy4YaCTHUKaMU
o0Opa3oBaTeNpHOrO Ipolecca HCXOAS U3 OCOOCHHOCTEH IUIAHUPOBaHUS MU
ocHamieHust kabunera Qusuku. Ilpm >TOM oOecrneunBaeTcsi OBJIAJICHUE
0o0y4arouMMuUCs yMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUsS, HUCCIEIOBAHMS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpuioe BHUMaHUE YAENAETCS PEIIEHUI0 PACYETHBIX W KaueCTBEHHBIX
3amad. [Ipu »3TOM N1 pacyE€THBIX 3a4a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4d C SIBHO
3a/laHHON (PU3UYECKON MOJIEIIbIO, MO3BOJISIFOIINE TPUMEHSTh U3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pasiena Kypca, TaK U HHTETPUPYS 3HAHUSA W3
pa3HbIX paznenoB. JJisi KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHUs Ha
00BsCHEHHE TPOTEKaHUsl (PU3MUECKUX SIBICHUNH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroume BbIOOpa (U3MYECKOM MOJAENU MJii CUTYyallud MPaKTHKO-
OpUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k maTepHalbHO-
TEXHHUYECKOMY O0O0€cCleueHHI0 Y4eOHOro mpoliecca 0a30BbIi ypOBEHb Kypca
(GU3UKK HA YPOBHE CpEHEro 00111ero 00pa3oBaHus TOJKEH U3Y4YaThCsl B YCIOBUSIX
IpeIMETHOrO0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOro IMKia. B kaOuHetre (U3UMKU JOJKHO OBITh
HeoOXoMMoe J1abopaTopHOoe O0OOpYyAOBaHWE /IS BBITIOJTHEHUS YKa3aHHBIX B
nmporpamMme 1o (PU3MKe YUYEHUUYECKUX MPaKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o6opyoBaHUE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OpPMHUPYETCS B COOTBETCTBHHM C
MPUHLIUIIOM MHUHUMAJIBHONH JIOCTATOYHOCTH H  OOECIEUMBAET TMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpPALMM st
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUW H  MPOIIECCOB, OJMIUPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 00OpyI0OBaHHE [JIsi YUYCHHUECKHUX MPAKTUUECKUX padoT
dbopmupyeTcss B BHUJIE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuere
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYamoIMXCA. TeMaTHYecKhe KOMILIEKThI
J1a00paTopHOTO 000PYAOBaHUS JOJDKHBI OBITH TIOCTPOSCHBI HAa KOMILICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaTOPUIA.

OCHOBHBIMHU 1IEJIIMU U3y4€HUS PU3UKHU B 001IEM 00pa30BaHUU ABJISAIOTCS:

e (opMupoBaHue HHTEpeca U CTPEMJICHHUS OOYYAIOMUXCS K HAYYHOMY
M3YUYEHUIO TPUPOJNBI, PA3BUTHE HMX HHTEIICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOPMUPOBAHUE
UCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa HW3YUYEHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (¢opMupoBaHHE€ YMEHHUM OOBSCHITH SBJIEHUS C HCIOJIb30BAHUEM
(bu3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEbCTB;

e (opMupoBanue mpencTaBICHUNA O PONM (PU3UKHU IS PA3BUTHS IPYTHUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHUH.

JlocTkeHne 3TUX lenei 00ecreynBaeTCsl pelIeHHeM CIEIyIONNX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMbl  3HaHUK 00  oOmux  usnyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSX, BKJTIOYAst MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI aCTPOPU3UKH;

e (dopmupoBaHHE YMEHHMA TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oOBbsCHEHHMST (PU3WYECKUX SBICHUHW B TPUPOAC H JUISl TPUHATHS
MIPAKTUYECKHUX PELIEHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIIECHUS pa3IUYHbIX 337a4 C $BHO 3aJIaHHOMN
¢du3nueckoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3gaHue GU3NUEeCKOU MOJENH, aJIeKBAaTHOW YCIOBHSIM 3a1a4H;

e TOHWMaHHE (U3UYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHSHUS HA OKPYKAIOILYIO
cpeny;

e OBJIAQJICHUE METOJAMHU CaMOCTOSITEIHHOTO IUIAHUPOBAHUS U IMPOBEACHUS
¢u3nYeCKUX HKCIEPUMEHTOB, aHalW3a M WHTEpIpeTanuu WH(GOpMAIUH,
ONpeaeeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCJIOBUM I Pa3BUTUSI YMEHHM NMPOEKTHO-UCCIIEI0BATENIbCKOH,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenune ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CpPEAHErO OOIIEro
obOpazoBaHust otBoauTCs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIO), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenyaraempiii B mporpamMme 1o (¢uU3MKE TNEpPeueHb JTa0OpPaTOPHBIX U
MPAKTUYECKUX pabOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHMTENb JellaeT BHIOOD
MpOBEACHUS J1abOpaTOpHBIX pabOT M OMBITOB € YYETOM MHIWBHAYaJIbHBIX
0COOEHHOCTEH 00yYarOIUXCS.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pa3nen 1. @u3uka 1 MeTOAbl HAYYHOI'0 O3HAHUA

®usnka — Hayka o mpupone. HaydHble METOABI IO3HAHUS OKPYIKAIOIIETO
mupa. Ponp »dKkcnmepuMeHTa W TEOPUM B IIPOLECCE INO3HAHUS IPUPOJBIL.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue Gu3NYECKUX SBICHUM W TporieccoB. HayuHble THUIOTE3BI.
®dusznyeckue 3aKOHbl U TEOpUH. ['paHUIBl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHLIMI COOTBETCTBUA.

Pons u Mecto ¢u3uku B (GOpMHPOBAHWU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropple U UIUPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBKEeHHE. OTHOCUTENBHOCTh MEXaHWYECKOTO JBHXKCHMUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpOCTb (CpeAHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHHUE MaTepuaJbHOW TOYKH, HUX IMPOEKIMM Ha OCHU CHUCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOE [BMXeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U TepeMeIIcHus
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBobOoaHOE najieHne. Y CKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonmuuennoe  nBuxkeHue. J[BMKEHHME  MarepualbHOM TOYKH IO
OKPY’KHOCTH C OCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHNHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogens cuctembl OTCUETa, WILTIOCTPAIUsl KMHEMAaTUUYECKUX XapaKTEPUCTUK
JNBH>KCHUSL.

[IpeoOpazoBanyie ABUKEHUN C UCIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBmxkeHust Tena, OpOIIEHHOIO IMOJ YIJOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagnenne ckopocTul pu ABMKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomuol

N3ydeHne HEPABHOMEPHOTO ABMIKEHHS C LEJBI0 OMNPEIEIICHUS] MTHOBEHHOMN
CKOpOCTH.

HUccnegoBanne COOTHOIICHHUS MEXAY NyTAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3ydenue aBuxkeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurensHOocTH  [anmunes. llepBeii  3akoH  Herortona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunnun cynepnosuuuu cuil. Bropoi 3akon HeroTona
JUIs. MaTepUanbHON Touku. Tpetnit 3aKkoH HeroTOHA 1711 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKobxkeHus1, kaueHnus ). Cuna tpenusi. Cyxoe
TpeHue. Cuina TpeHUsl CKOIBKEHUS U cuiia TpeHus nokos. KoadduuueHnt tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpauleHus. I[lmedo cumbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuH.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CrnoxxeHue cuJl.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECUS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBmxKeHUs1 OpycKa 1Mo HaKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
PE3UHOBOM 00pasiie, OT ux aedopmMaiiuu.

HccnenoBanne yclOBUI paBHOBECHS TBEPIOTrO TeJd, HMEIOLIErTO0 OCh
BpALlCHHUS.

Tema 3. 3akonbl COXpaHeHUs 6 MeXaHUKe

NMnynsCc MarepuasbHOM TOYKM (Te€na), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbC CHIIbl U U3MEHEHHE HMITYJbCa TeNa. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprus MarepuaibHO Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

IToreHumanbHas DHEPIusl. IloreHunanbHas JHEPIus YyIPYIo
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teda  BOJIU3U
OBEPXHOCTH 3€MJIN.

[loTeHumanbHple W HENOTEHUHMabHble  cuibl.  CBA3p  pabOThI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM JHEPTUM CHUCTEMBI TEIL
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopuule pabomuwl

N3ydyenne aOCOIIOTHO HEYNPYroro yiapa C MOMOILIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.

WccnenoBanue cBsi3u pabOThl CUIIBI C U3BMEHEHUEM MEXaHUYECKOW dHEPruu
TE€Ja Ha IIPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Pa3znen 3. MousiekyasipHasi puU3MKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep IBUKEHUS WU
B3aMMOJECUCTBUS YacTUIl BemlecTBa. MoAenum CTpOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPABIX Te U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THX Mojelnel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana temmeparyp
[enbscus.



Mopenp  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUHM HJCATBHOTO raza. AOCOJIOTHas TeMIleparypa Kak Mepa
CpelHEel KHWHETUYECKOM SHEpPruM TEIUIOBOro JABMKEeHHs vactul rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon JlanbToHa. M3omporniecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIHMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBICHHUE H30IMPOLIECCOB: HM30TEpMa, H30X0Pa,
n3zo0apa.

Texnuueckne yCTpOHCTBa M MPaKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUIA.

OmnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHSI.

Mogens, WIUTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHS UJCaIbHOTO Trasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXy TTapaMeTpaMU COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHaMuKu

TepMmoanHamuueckass cucrema. BHYTpEeHHsASI 3HEPrusi TEPMOJUHAMHUYECKOU
CHUCTEMBI U cIocoObI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  rasa. Buael  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHE. YeIbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI pH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM miporiecce. I[lepBhili 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKH K u3ompolieccaMm. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTtuMocTh MPoIeccoB B MpUPOIE.

TerutoBele  mamumHbl.  [IpUHOUNBL ~ OEWCTBHUS  TEIUIOBBIX — MAIIHH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddummeHT moae3Horo
nerctBug TemnoBol mamuHbl. [Hukn KapHo u ero kosdduIMEHT mOJI€3HOTO
JEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTellb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAWIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHue BHYTpeHHEH HSHEpPruu Teja MpU COBEPIICHUU PAOOTHI: BBLIET
MpoOKM W3 OYTBUIKM TIOJA JEUCTBHEM CXXATOTO BO3/IyXa, HarpeBaHue 3¢gupa B
JATYHHOU TPYOKe IMyTEM TpeHUS (BUACOIEMOHCTPAIIHS).

N3MeHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Tela IpH TeIionepeiaye.

OnpIT 1O anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, TBUTATEIIsI BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomuol

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnwie cocmonanusn eeutecmea. Pazoevie nepexoovl

[TapooOpa3oBanue U KoHjeHcarus. Mcnapenue u kurnenue. AOCOMOTHas U
OTHOCHUTEIIbHAA BIAXHOCTh BO31yxa. HaceimeHHslii map. YnaenbHas TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

Tépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiioB. JKunakue kpuctamwibl. CoBpeMeHHbIE Marepuanbl. llnaBienue u
KpUCTaJUIU3aius. Y iefibHas TeruioTa miasieHus. Cyoaumarnus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOCTBA W MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH TMOJIYUYEHHUS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMOHCTpalusi KpUCTaIoB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3IyXa.

Paznen 4. DinekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. OJNEKTpUYeCKUud 3apsan. JlBa BHIAa 3IEKTPUUYECKUX
3apAnoB. 1IpOBOJHMKM, IUANEKTPUKHA W NOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumogeiictBue 3aps10B. 3akoH KyiioHa. To4euyHBI 2IEKTPUUECKUI 3apsi.
Onextpuyeckoe mose. Hampsok€HHOCTH  3nekTpuueckoro mnojs. [IpuHoun



CYIEPIO3ULHNHA BJICKTPUUECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH B3JIEKTPUUYECKOTO
TTOJISL.

PaGora cun  anekrpoctatndeckoro  moing.  [lorenuuman.  PasHocTb
NOTEHUUAOB. [IpOBOOHUKM M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.
JlusnexTpryeckass MpOHULAEMOCTb.

OnexrpoémkocTb. KoHeHcaTop. DneKTpOEMKOCTh IJIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOro KOHAEHCAaTopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS AIEKTPOMETPA.

B3aumMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM ITIOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mmepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii an1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
UcTtounuku Toka. Cuna toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LenHu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGota oanexktpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYILIAasi CHJla M BHYTPEHHEE COINPOTUBICHUE HCTOYHMKA TOKAa.
3akoH Oma [1J1s1 OJTHOM (3aMKHYTOM) 35ekTpruueckoi nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAs  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUSI METAIIOB OT TEMIIEpATypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TosmyrpoBOAHKKH. CobOcTBeHHas 151 MIPUMECHAas MIPOBOJIUMOCTD
oIynpoBoHUKOB. CBoicTBa p—N-niepexona. [loynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKH TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsaa. Monunus. [1nazma.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJILTMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JUO/I,
TEPMUCTOPHI 1 (OTOPEZUCTOPHI, TOTYIPOBOTHUKOBBIN U0, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaIPSKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHHUS HWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOIIAIU TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CMmelaHHOe COeIMHEHNE MTPOBOIHUKOB.

[IpsmMoe wu3MepeHHe >IEKTPOIABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3IyXaA.

OIHOCTOPOHHSIS IPOBOAUMOCTD THOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETrO
CONPOTHUBJICHUS.

Habmronenue amexTpoiusa.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3¢M C KypcamMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoswxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3yYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (umyeckas BEIUUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxka: pelmieHne CUCTEMBbl ypaBHEHUM, JuWHEWHas (QyHKIMS,
napabona, runepOosia, ux rpa¢uku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIIMK HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BUIBI TEIUIONEPEIadyH, TEIJIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU U



ra3oB, JJIEKTPHUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJMTHYECKAs IUCCOLMALMSA,
raJjbBaHMKA.

I'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABW)KEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
YYET TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HWCIIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JAPYIHE), JBUraTeilb BHYTPEHHETO
Cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIHOHEDP, TEXHOJIOTHH
IIOJIyYEHUs] COBPEMEHHBIX MATEPHUAIOB, B TOM UYHCJIE HAHOMATEpHUAIIOB, U
HAaHOTEXHOJOTMH, 3JEKTPOCTATHUECKAasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHBIC pUOOPHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KUIACC

Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[ToctostHHbIE ~ MarHuTBl.  B3anMoOAEHCTBHME  IOCTOSAHHBIX  MAarHWUTOB.
MaruutHoe mone. Bektop MarHuTtHOM wuWHAYKIMH. [IpuHmMn cynepnosuuun
MAarHUTHBIX noJsied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JUHUNA MarHUTHOMU
WHYKIHWH TOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHOe 10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TOJSl JIMHHOTO MNPSIMOTO TMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyJIb U HalpaBJIeHUE. [[BUKEHNE 3apsiAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunbl Jlopenia.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMHU. llOTOK BeKkTOpa MarHUTHOMU
WHIYKIUU. OJEKTPOJBMXKYILAS CUJIa HWHAYKIUU. 3aKOH BJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexktpudeckoe moje. DICKTPOABWKYILAS CHIa WHAYKIUU B
MPOBOJHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBJIGHME CaMOMHIAYKIMU. OJIEKTPOABUKYIAS  CHJIA
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KAaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnueckne yCTPOMCTBA M TMPAKTUYECKOE TPUMEHEHHUE: TIOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJEKTPOJABUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTULl, UHIYKIIUOHHAS [1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBneHUE IIEKTPOMAarHUTHOW HHYKLNH.

[IpaBuno JleHua.

3aBHUCUMOCTD JIEKTPOABUKYIIEH CHIBI MHAYKIMU OT CKOPOCTH W3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHIYKIMH.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomuol

W3yueHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

Hccnenoanne n1eMCTBASI HOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIAH.

Paspneu S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1eOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJIEOAHUSI.
[Napmonnyeckue kosnebanus. [lepuona, yactora, ammumryna u (aza KojaeOaHHIA.
[Ipy>xuHHBIN MasATHUK. MareMaTu4ecKkuil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbuplii kKoHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJIeOaHUS B
UJCATHPHOM KOJIOATEIIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHWYECKUMU U
ANIEKTPOMATrHUTHBIMU KosieOanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIrUU B UJICAJIbLHOM K0JIEOATEIbHOM KOHTYPE.

[Ipencrapienue o 3aryxaromux KojieOaHUusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJnebanus. Pezonanc. BeiHYK/I€HHBIC 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

Ilepemennpiii  ToK. CUHYyCOMAQIbHBI TIEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIUTYJHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHDKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegavya U nMoTpedIeHUE AICKTPUUSCKOM
SHEPruu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEKTpodHeprun. KynbTypa
WCTIOJIb30BaHUS SJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIECKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KOJeOATENIbHONH CUCTEMBI (MPYKUHHBIA WITH
MaTeMaTUYECKUIl MASTHHK).



Hab6nronenue 3aTtyxarommx KojaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHHIA.

Hab6nronenue pesonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA W HAMPSHKEHUSI OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

HccnegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAaHUM rpy3a HA HUTU OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOIO0 TOKa B LENM W3 IOCJIEI0BATEIBHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckre BOJIHBI, YCIOBHS pacnpocTpaHeHus. Ilepuon. CxkopocTb
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE  BOJIHBI.
Nutepdepentus u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. | poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanust BektopoB E, B, V B anexktpomarautHoil BosiHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpu3anus, AUPPaKIus,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMArHUTHBIX BOJIH. [[puMeHEeHUE SJIEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpyuHLIMIBI paguOCBsI3U U TeNeBUACHUS. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPEIbI.

TexHuyeckre yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

KomneOGmromieecs Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: U NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakium MEXaHUYECKUX BOJIH.

3BYKOBO pE30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTHTYIOM M
4acTOTOM KOJeOaHUI.



Hccnenoanue CBOMCTB  DJJICKTPOMArHUTHBIX  BOJH: OTpaXk€HHUe,
npeioMIIeHUE, MOJSIpU3anus, AMPpakius, UHTepHepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETA B
oaHopoaHou cpeae. JIyd cBera. ToueUHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue n300pakeHUil B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIil yrosi MNOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CioxHbli coctaB Oenoro cseta. LBer.

CobOuparomue u pacceuBaromve JmH3bl. ToHkass nmH3a. ®DokycHoe
paccTosiHME W ONTHUYEeCKas cuja TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
coOuparIIMX U pacceuBaroluX JuH3aX. DopMmyna TOHKOW JHMH3BL. Y BEJIWYEHHE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUST MaKCUMyMOB M MHUHUMYMOB B HMHTEpPHEpEHLHOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

HNudpakuusa cBera. JudpakuuoHHas pemérka. YclIoBUE HAOIIOIEHUS
[VIABHBIX ~MAaKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckrue yCTpOMCTBA W MPAKTHUECKOE TMPUMEHEHHE: OYKH, JIyIna,
(doToamnmapaT, NPOEKIMOHHBINA ammnapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacIpOCTpaHEHUE, OTPAKECHUE U IIPEIOMIICHUE CBETa.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHee oTpaxkeHre. Mojiellb CBETOBOA.

WccnenoBanne CBOMCTB H300paXeHUH B JTMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenue natepdepeHunn crera.

Habmronenune nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonyyeHue cekTpa ¢ MOMOLIbIO TPU3MBI.

[Tonyuyenue cekTpa ¢ mMOMOIIBIO JUGPAKITMOHHON PEIIETKY.

Hab6nronenue nossipusaiiuu cBeTa.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomol



N3mepenne nokasaTtens NpeJoOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.
Habmtonenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH
['panunl  OPUMEHMMOCTH — Kjlaccuyecko — MexaHuku.  [locTynaTsl
CHELMAIBHOM TEOPUM OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTh MOAYJS CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBHOCTH DUHIITEHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKpAlllCHHE
JUTHHBI.
OHeprus ¥ UMIYJIbC PEJSITUBUCTCKON YaCTHLIBI.

CBs13b MaccChI ¢ BHGPFHGﬁ H UMITYJIbCOM peHHTHBHCTCKOﬁ JaCTHUIIbI. SHGPFHH
IIOKO4.

Paznen 7. KBanToBasi pusuka

Tema 1. Dnemenmolt K6AHM OGO ONMUKU

®otonbl. opmyna [1nanka cBs3u 3HEpruu (OTOHA C €r0 YACTOTON. DHEPrus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CtoneToBa. 3akoHbI
dotorddexra. YpaBuenue DunmTeitHa st poTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JlaBnenue cBera. OnbwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpOMCTBA M MPAKTHUECKOE NPUMEHEHHE: (OTOIJIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapes, CBETOANOI.

Jlemoncmpayuu

®o1o3(d(PexT Ha yCTaHOBKE C LIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHETO (GoToddeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHuio o -4acTHIL.
ILmanerapuas mognens aroma. Ilocrynmater bopa. U3nmydyenune u mormonieHue
(GOTOHOB MpU mepexojie aToMa C OJHOTO YPOBHS DSHEPrHHM Ha Jpyroil. Bumsl
criekTpoB. CIIEKTp YPOBHEU SHEPrUU aTOMa BOJOPO/IA.

BonnHoBelie cBoiicTBa yactull. Bosnsl 1e bpoitnsa. KopyckyasipHO-BOJIHOBOM
yaJu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3 TyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIM KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIEKTPOB UBITYyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habnronenue muHEYaToOroO CrieKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTPOCHUS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3JIy4deHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE MpOoTOHA M HeWTpoHa. HykimonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anba-pacnan. ODNEKTpPOHHBIA W MO3UTPOHHBIN Oera-pacman. ['amma-
M3JIy4eHne. 3aKOH paOaKTUBHOIO pacIaja.

DOHeprus CBA3M HYKJIOHOB B sifpe. SnepHble cuibl. JlepekT Macchl sapa.

SnepHble peakunu. JleneHue u CUHTES sI€ep.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl W TMEPCHIEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SJHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaMeHTaNIbHbIE B3auMOoieicTBUS. EMUHCTBO (u3nueckoii KapTUHBI MUpA.

TexHuyeckne yCcTpouCTBa U MPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa
BuiibcoHa, siaepHbIil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€TurK MOHU3NPYIOIINX YaCTHL.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otamnbl pa3BuTHs acTpoHoMuu. [IpukIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3gus, sSpKHe 3BE3NBI, IUIAHETBI, UX BHIMMOC
JIBIDKCHHE.

ConHeuHas cucTeMa.

Connue. ConHewyHass akTUBHOCTh. Mctounuwk sHepruu CojHIIa M 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKH. J[parpamMma «CHeKTpaJIbHBIM KJacc —
CBETUMOCTB». 3BE3NBI TJIABHOM ITOCJICAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIABHOW MOCJEA0BaTEIbHOCTH. BHyTpeHHEe cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKAECHUU U 3BoJtouu CoyHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muieunsiii [lyTe — Hama I'amaktuka. Ilonmoxenune w aBwxkeHue CoiHIA B
lamaktrke. Tunsl ramakTuk. PaguoranakTuku v KBasapbl. YEpHBIE IBIPHI B sapax
TaJaKTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xa06ma. Pasberanve ramakTuk.
Teopus bonpmoro B3psiBa. PenmkroBoe nsnyueHue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabooenus

Habntonenus: HeBOOPYKEHHBIM TJIa30M C HUCHOJIb30BAHUEM KOMIIBIOTEPHBIX
PWIOKEHUH I ONpEe/IeTICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Hab6nronenus B Teneckon Jlynsl, miuanet, Muegnoro [lytu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢Qusuku © acTpOHOMHUHM B DKOHOMHUUYECKOH, TEXHOJOTHMYECKOMH,
COIIMAJIBHON M ATUYECKOU cpepax NesTeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOU KapTHHE MHUpPA, POJIb PU3UUYECKON TEOPHUH
B (HOpMUpPOBAHMM TMPEACTABICHUNH O (PU3MUECKON KapTHHE MHpa, MECTO
dbu3uYeCKOl KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MeknpeaMeTHbIe CBSI3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyiecTBIsieTCs C
YUYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M € KypcamMu MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, reoTpadUuu U TEXHOJIOTHH.

Medswcnpeomemuvie nowsmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (pu3uyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuka: pemieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIMU: CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO00US TPEYrOJIHHUKOB,
ompeIesICHHE TUIOMIAIU TIIOCKUX (Uryp u o0béma Tell.

buonocusn: >nextpuyeckue sSBICHUS B KUBOW TMpUpOJE, KoJjieOaTelbHbIC
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOU MPUPOAE, NCUCTBUE
paaranyy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHanus.



l'eocpaghusa: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIIETPICEHUH.

Texnonocus: JIMHAW BJEKTpPOIlEpeNad, TeHepaTop IEPEMEHHOIO0 TOKa,
ANIEKTPOJBUraTENb, WHAYKIMOHHAS II€Yb, pajap, pPaJluONpPUEMHMK, TEIEBH30P,
antenHa, tenedon, CBY-meub, MpOEKIIMOHHBIM ammapaTr, BOJIOKOHHAs OMNTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoernne ydeOHOro mpeamera «Duswka» Ha ypOBHE CpPEAHETO OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHBb) JOJKHO OOECIICUHUTH JIOCTHKECHHE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOro npeaMera « Ou3nKa» J0KHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllUW, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE MKU3ZHEHHOTO
OTBITA U OMbBITA JAEATEIBHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAaINpaBJICHUN
BOCIIUTATEIBHOU IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIUUA 00YUaIOIIErocsl KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIIECTBA;

MPUHATHE  TPAJUIMOHHBIX  OOIIEYETTOBEYECKUX T'yMaHUCTUUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO IEATEIIBHOCTh B MHTEpPECaX TIPa)KAaHCKOTrO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3allNY;

YMEHHE B3aUMOJICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

[IECHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIEC B
NESATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOHUMBOTO OyAYILEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuCylIiero pu3ndeckoi HaykKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K pa3nuyHbIM cdepaM MpodhecCHOHATBHON JEsSTEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOU, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynyiiel mpopeccuu 1 pearn30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUI0 U CaMOOOpa30BaHHIO B 00JaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IK0JI0rHYecKOro BOCTIMTAHNS

c(hOPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYPhl, OCO3HaHUE TIJI00aIBLHOTO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IJTAHUPOBAHKE U OCYIIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHUE OIbITAa JEATEIBHOCTH SKOJIOTMYECKOM HAINPaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IIPOIECCE
U3ydeHuss  (QU3MKK  OCYHIECTBJIATh  MPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NeSATEeIbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el CTBUSA
ba3oBble 1ornueckue aeiicTBM:
CaMOCTOSATENIbHO  (OPMYJIHPOBATh W aKTyalH3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENIATh IENN JACSITEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  pacCMaTpUBaEMBbIX
(bU3HUECKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUalibHbIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEIHHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LIEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHIMIOJHATH PpabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH >KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBare/bLCKHe J1eiCTBUSA.
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMU
(puznyecKoil HayKu;



BIIJICTh HABBIKAMHU y4E€OHO-MCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pelIeHUsl 3a/iay (U3MYECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

BIIAJICTh BHUJAAMH JEATEIBHOCTH II0 TIOJYYEHUIO HOBOTO 3HAHUS, €0
WHTEPIPETAINH, TPEOOPA30BAHUI0O W TPUMEHCHHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/TaHUH YICOHBIX MMPOCKTOB B 00s1acTu (pU3uKw;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ peIIeHUs, HaXOIAUTh apryMEHThl IJisi J0Ka3aTeIbCTBa
CBOUX YTBEP)KICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€¢ PpEIICHUS 3a7aud pe3ysbTaThl,
KPUTHUYECKU OIICHUBATh MX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIJIOBHUSIX;

CTaBUTh W (HOpMyJIUpOBaTh COOCTBEHHBIE 3aJayl B 00Opa30BaTEILHOU
TESATETHLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OI[CHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUsA 10 (U3MKEe B TPAKTUUYECKYIO 0O0JIaCTh
KU3ZHENICATESIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTrHHAILHBIC TOAXOIBI U PEIICHHUS,

CTaBUTb MPOOJEMBI U 3a/1a4H, JOIMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

BJIQ/ICTh HABBIKAMU TOJy4YeHUs] WHPOpMaIuu (HU3HUYECKOTO COICPKaHUS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBJIATh IIOWCK, aHAJIW3,
CUCTEMATH3AIMI0 W HWHTEPIPETAlni0 WHGOPMAITUK Pa3IUYHBIX BHIOB M (Hopm
IIPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTH MH(POPMAIIUH;

UCIIOJIB30BaTh  CPEACTBa  HMH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHHU3AIMOHHBIX
3a/ad ¢ COOJIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH OE€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMPaBOBBIX © OTHUYECKHUX HOPM, HOpPM
nH(})OPMAITMOHHOM 0€30MTaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COAEpPKAaHUS B Pa3IMYHBIX (GopMmarax c
y4éTOM Ha3HAYCHUS WH(POpPMAIIUY | TICICBOM ayIMTOPHUH, BRIOUpAst ONTUMAILHYO
¢dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIUH.

KoMmyHnKaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:
OCYLIECTBJISTh OOIIEHME Ha Ypokax (U3MKM U BO BHE-YPOUHOMU
NEeATEIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIUKTHBIX CUTyalliii W CMsT4YaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO HM3JIAraTb CBOK) TOYKY 3PEHHUSA C HCIOJIb30BAHHUEM
A3bIKOBBIX CPEJICTB;

MIOHUMAaTh U MUCIIOJb30BaTh MPEUMYILIECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboThI;

BBIOMPATh TEMATHUKy W METOABl COBMECTHBIX JEUCTBHI C ydETOM OOIMHUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUJIEKTHBA;

OPUHUMATh LEIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JCHUCTBUS IO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHIA,
pacupenensiaTb poiad € YYETOM MHEHHMH YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa WU KaXJOTr0 yYACTHUKA KOMAaHJbl B
001Ut pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLECHWBAThL HAEU C TO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHHUE B Pa3JIMYHBIX
CUTYAIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIe Y4eOHbIe NeliCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBISATh NMO3HABATENIbHYIO JESATENbHOCTh B 00JacTu
(U3MKM W aCTPOHOMHUH, BBISIBISATH MNPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOSATENIBHO COCTABJIAITh IUIAH PEIICHMS] PACUYETHBIX M KauyeCTBEHHBIX
3aj]1a4, MJIaH BBINOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIT;

JenaTh OCO3HAHHBIA BHIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO 3pYAUIIMH B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJA/JE€Th  HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcuu Kak  OCO3HAaHUsA
COBEPILIAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, UX pE3yJbTaTOB H
OCHOBaHHII;



MCIIOJIh30BaTh MPUEMBI PEIICKCUU ISl OIICHKUA CHUTYaIlid, BHIOOpA BEPHOTO
peIIcHMS;

yMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IIPUHUMATh PEIICHUS 110 HX
CHIKCHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHX TIPH aHAINW3E pPe3yIhTaTOB
NEATCIIbHOCTH,

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBI APYTHX IIPH aHAJM3E pPe3yJIbTaTOB
NEeATEITBHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce mocTmkeHHUsS JTUYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe A YPOBHA CpelHero ooOmero oOpa3oBaHUS Yy OOYYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN HUHTEJUICKT, MPEIO0JIararoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TTIOHMMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHECH MOTHBAIIMM, BKIIOYAIOMICH CTPEMIICHHE K JIOCTHIKCHUIO 1T U
yCIexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

SMITATHH, BKIIOYAIOIICH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHWHU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPE)KHUBAHHMIO;

COITMAIbLHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIICHHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJiacce npeaMeTHBIE pe3ybTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTMH, B IPAKTUYECKOU JEATEIBHOCTH JIIOIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (U3HUYECKUX MOJIeTeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTCUYETa, aOCOTIOTHO TBEPOE TENO,
WJICAUTbHBIN a3, MOJAEIHU CTPOCHUS Ta30B, KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;



pacrno3HaBaTh (pU3NUECKHe sIBICHUsS (MPOIECChl) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM CTPOCHMS BEIIECTBA U
JNEKTPOAUHAMUKU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  IPSAMOJIMHEWHOE
IBWKEHHE, CBOOOJHOE IMaJeHUE TeJl, ABW)KEHHE 110 OKpPYXKHOCTH, HHEpLus,
B3auMoJeiicTBue Tein, auddys3us, OpOyHOBCKOE TBUKEHHE, CTPOCHUE KUIAKOCTEH
Y TBEPABIX TEN, U3MEHEHNE 00bEMa TEIl IPU HArPEeBaHUM (OXJIAKIEHUH ), TETIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAJLIA3ALMA, KUIICHUE,
BIIYKHOCTb BO3/1yXa, IIOBBIIICHUE JABJICHNS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCylle, CBA3b MEXAYy I[apamMeTpaMud COCTOSHUsS Tra3a B HM30Ipolieccax,
ANEKTPU3aLUs TeJl, B3aUMOJAEHCTBUE 3apsAI0B;

ONKCHIBATH MEXAHMYECKOE JIBHIKEHUE, WCIONb3YS (DU3NUECKUE BEIMYUHBI:
KOOpAMHATa, IyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CWIIa,
UMIIYJIBC T€Jla, KHHETHYECKas DHEPIUs, MOTECHIMaJbHasA DHEPIUsi, MEXaHUYCCKas
paboTa, MexaHMYecKas MOIIHOCTb, MpPH OMNHMCAHUM NPABUIBHO TPAKTOBATH
(U3MUECKUIT CMBIC MCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYECHHS] M €IUHULBI,
HaxoJUTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIUYHMHY C JPYTUMU
BEJINYMHAMU;

ONMUCBHIBATh M3YYECHHBIC TEIUJIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHMS,
UCIIONb3ysl (PU3MYEeCKHe BENMYMHBL: JaBJIEHUE Tra3za, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPrusl XaOTUYECKOI0 JIBUKECHUS MOJIEKYJI, CPEAHEKBAAPATUYHA
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprus, padbora rasa,
KOA(PGUIIUMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOIO JBHUraTessl; HpH OMNHMCAHUU
OPaBWJIBHO TPAaKTOBaTh (PU3NYECKUH CMBICI HCHOJb3YEMbIX BEJIMYMH, HX
000O3HAUEHUs W E€AUHUIBI, HAXOAuTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(pU3HYECKYIO BEIMUMHY C IPYTUMH BEIMYUHAM;

OIMCBHIBATH U3YUYEHHBIEC DIIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BEJIUYMHBI: 3JIEKTPUUECKUNA 3apsi,
JJIEKTPUYECKOE T10J1€, HAIPSHKEHHOCTD I10JIs1, MOTEHIHAN, PA3HOCTh ITOTCHIMAJIOB;
Opy ONHUCAHUM TPABUIBHO TPaKTOBAaTh (PU3MYECKUNA CMBICT HCIHOJIb3yEeMbIX
BEJIUYMH, UX OOO3HAYEHHUS WM EIMWHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLINE
JaHHYI0 (PU3MUECKYIO0 BETUUYHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI U IIPUHIUIIBL 3aKOH BCeMUpHOro Tsarorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXpaHEHUs MEXAHUYECKOM JHEpPruu, 3aKOH COXPAaHEHUS UMILYJIbCa,
INPUHIUIT CYHEPIO3ULUUA CUJl, NPUHIUII PABHOIPABUS WHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEILECTBA, IAa30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOU SHEPTUH TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCONIOTHOM TeMIlepaTypoM, NMEpBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUs
ANEKTPUYECKOro 3apsna, 3akoH KylloHa, IpH 3TOM pas3ivyarh CIOBECHYIO



(GOopMyIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TMPUHIMIBI JCHCTBUS MalllUH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBUSI UX O€30MACHOTO MCIOJIb30BaHUS B
MOBCEHEBHOM JKH3HU;

BBITIOJHATh OKCIEPUMEHTHI IO HCCICAOBAHUIO (PU3UYECKUX SBICHUN U
IIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopMmynupoBath MpodlieMy/3aadyy M TUIOTE3y Yy4yeOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyJIMpPOBaTH BHIBOIHI;

OCYIIECTBIISAITH MPSMbIC U KOCBEHHBIC H3MEPEHUS (PU3HMUECKUX BEIUYHH, TIPU
STOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHN;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUH, MPH STOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh PE3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (DU3UUYECKUX BEIUYHMH B
BU/JIe TaONIUII U TpaUKOB, A€NIaTh BEIBOBI IO pe3yIbTaTaM UCCIICI0BAHMUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpH MPOBEACHUHM HCCIEIOBAaHUM B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U IMPOEKTHOU
JESATEIBbHOCTH C MCMOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THbIE 3a7a4d C SIBHO 3aJaHHON (M3MYECKOW MOJIENbIO,
UCTOJb3Ys (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJln3a yCJIOBUS 3a/1a4ul
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBbIE JJid €€ pElIeHMs, MPOBOJUTh PACU€Thl U OLIEHUBATh PEATbHOCTH
MOJIy4YE€HHOTO 3HaueHUs! (PU3NYECKOM BEIMUHUHBI;

pelaTh KaueCTBEHHBIE 331aUi: BHICTPAUBATh JIOTUYECKU HEPOTHUBOPEUUBYIO
LEMOYKY pPACCYX ACHUI C ONMOpOd Ha H3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3uYecKue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
Y TIPEJICTABJICHHS YUYEOHOW U HAyYHO-TIOMYJISPHON MHGOpPMAIINK, MTOTYyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

PUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0e30MacHOCTH MpU 0OpaleHUuu ¢ IprUdopamMu U TEXHUYECKUMU



YCTpOICTBaMH, JIJIsi COXPAHEHUS 3710POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTatb B TIpYIIE C BBINOJHEHUEM PAa3IUYHBIX COLUAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAMOHAIBHO paclpelesaTh O0O0SI3aHHOCTH W
IJIAHUPOBATh ACSATEILHOCTh B HECTAHJAPTHBIX CUTYAIUsX, aJICKBAaTHO OLICHUBATH
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB T'PYIIHI B PEIICHUE PACCMAaTPUBAECMON MTPOOIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUHA COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTU JIIOAECH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MYECKUX MOJIeTeH:
TOYEUHBIN ANEKTPUUECKUN 3apsil, JIyd CBETa, TOUCUHbII HCTOUYHUK CBETA, SiACpHAs
MOJI€JIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO f]pa MpU pPEUIeHUU (PU3NYECKHX
3a/1ad;

pacro3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKN M KBAHTOBOM (DU3UKU: AJIEKTPUUECKAsi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEWCTBUS TOKAa, B3aWMOJECHCTBUE
MAarHuTOB, OJJICKTPOMAarHUTHAas WHAYKUUs, JACHCTBHE MArHUTHOTO TIOJSI Ha
IIPOBOJHUK C TOKOM M JBIDKYIIMMCS 3apsijl, DJIEKTPOMAarHUTHBIE KOJI€OaHUS U
BOJIHBI, MPSIMOJIMHEHOE pPAacCHpOCTPAaHEHHE CBETA, OTPAXEHUE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W MOJSpU3alus CBETa, JHUCIEPCUsS CBETa,
doTornexTpuueckuit 3pdext (potorddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYATOro CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAs
PaIuOaKTUBHOCTB;

ONUCHIBATh M3YUYCHHbIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJIEKTPUYECKYIO  TPOBOAMMOCTb  PA3NIMYHBIX  Cpela) |
AJIEKTPOMArHUTHBIE SIBJICHHS (MPOIECCHI), UCMOJB3YS (PU3UYECKUE BEIIMYUHBIL:
ANEKTPUYECKUIM 3apsill, CHJIA TOKA, AJIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUYECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJICKTPOJABIDKYIAs Cuila, paboTa TOKa,
MHJYKIUST MarHUTHOTO mMoJisA, cuwia Awmmepa, cuia JlopeHila, MHIyKTHBHOCTb
KaTYIIIKH, SHEPrUsl JJIEKTPUYECKOT0 M MArHUTHOTO TOJIeH, MEepuojJ; M YacroTa
KojeO0aHuii B KoyeOaTeIbHOM KOHTYpe, 3apsj M CHJa TOKa B MpoIecce
TAPMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKas CWJa JIMH3BI, TPU OMHCAHWH TPABUILHO TPAKTOBATH (HHU3UYECCKUI
CMBICJI HCIIONB3YEMBIX BEJIMYUH, WX OO0O3HAYCHUS U EAWHUIIBI, YKa3bIBaTh
(GopMybl, CBA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYNHAMU;



ONUCHIBATh H3YyYECHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHl, HUCIOIb3YA
¢u3nUecKre BEIMYUHBI: CKOPOCTH JJIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPTUsI U UMITYJIbC (OTOHA, NIEPUO]I MOypaciiaja, SHEPrus CBSA3U
aTOMHBIX SIIEP, MPU ONUCAHUU TPABUIBLHO TPAKTOBaTh (DUIUYECKUNA CMBICH
WCIIOJIB3yEMBIX BEIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTHUMH BEIUYMHAMU,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEINYUHBI,

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SIBJICHUS, UCIIONb3Ys (PU3HUECKHUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOTO U MAPAIIIETBHOTO
COCIMHEHUSA TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKkoH 3IEKTPOMAarHUTHOU
WHJIYKIIMH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OMWHINTeHHa st doTodrddexra,
3aKOH COXPAaHEHUs 3HEPruU, 3aKOH COXPAHEHHUs HMMITYJIbCa, 3aKOH COXPAaHEHUs
ANEKTPUUYECKOTO 3apsia, 3aKOH COXPAHEHUsI MacCOBOr0 4ucia, nmocryiaTtel bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Py 3TOM pa3indyaTh CIIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHUE U YCJIOBUSA (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpPENEIIATh HAIIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBACMO€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX W KOCBEHHBIX U3MEPEHUM: MPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEMJIOAKEHHOTO OOOPY/IOBaHMS, MPOBOAUTH OIBIT U
(GbopMyIMpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
9TOM BBIOMpaATh ONTUMAJIBHBIA CIIOCOO0 M3MEPEHUS W HCIOJb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NUYECKUX BEJIWYHUH C HCIOJb30BAHUEM
MPSMBIX HM3MEPEHUMN: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TaOIUIl U
rpaduKoOB, JeJIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

cobJiroaTh npaBuia 0€30MacHOTO TPyJa NP MPOBEICHUM UCCICIOBAHUI B
paMKax y4eOHOTO OKCIEpUMEHTa, Yy4YeOHO-MCCIIENOBATEILCKOW W IMPOCKTHOU
NESTETPHOCTH C HMCTOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOUCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHON (DU3UYECKOW MOJENbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4u



BbIOMpaATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYHHBI U (POPMYJIBI,
HeoOXoauMbIe 171 €€ pelIeHUs, MPOBOIUTH PacuéThl M OLICHUBATh PEajbHOCTh
MIOJTyYE€HHOTO 3HaUCHUST (PU3HUECKON BEIIMIHHBI;

pelIaTh KaueCTBEHHBIC 3aaUH: BRICTPAUBATh JIOTUYECKU HEMIPOTHBOPEUHBYIO
LETNOYKY PACCYXKIAECHUM C ONMOPOM HA M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buszndecKue SBICHUS;

UCIIONb30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIC
MHPOPMAITMOHHBIE TEXHOJIOTUU JJIsI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
U TIPEJICTABJICHUSI yUeOHOUW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, ITOJYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOTydaeMyIo HHPOPMAITUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MACHOTO HCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

OPUBOJUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHIA;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UMKE B MOBCEAHEBHOM >KU3HU
i obecrieyeHus: 0€30MacHOCTU MpHU OOpalleHnH ¢ MpuOopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsi COXPAHEHUS 3I0POBbS M COOJIIOICHUS HOPM JKOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TIpylne C BBIIOJHEHHUEM pAa3JIMYHBIX COLHUAIbHBIX pOJEi,
IUIAaHUPOBaTh pPabOTy TIpPyHNbl, PalMOHAIBHO pacHpelnesaTh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOU TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pazjnen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOI bubmuoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuotexa [IOK
' Pa30BbIe IEPEXOIBI 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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznen 4. DJJIEKTPOAUHAMUKA

bu6nmoreka [IOK
4 MeKTpOCTATII 10 https://m.eds00.ru/7f41bf72
4 [TocTosiHHBIM 31€eKTpUUYecKUil TOK. TOKHU B 12 Bu6mumotexa [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Konrposbuble IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pazpnen 1. JIEKTPOAUHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubmmoreka [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHU4eCKHE U JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJicOaHust https://m.edsoo.ru/7f41c97c
MexaHU4YecKHe U 3JIEKTPOMArHUTHbBIC bubmmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI crIeIIMaIBHON TEOPUHU bubmuoreka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edso0.ru/7f41c97c
4.2 Ctpoenue aToma 4 bu6muoreka [JOK



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

4.3

ATOMHOE AP0 5

Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

5.1

DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7

Uroro no pazneny 7

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

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

bubnunoreka LIOK
. 4
6.1 Ooobmaiomee nosTopeHHe https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTelbHbIE
padoThbI padoThI
pecypcbl

®dusuka — HayKa o MPUpoeE.
Hayunble MeT(})II[BI no:}:H;HH;I 1 bubmorexa HOK

Y https://m.edsoo.ru/ff0c32e2
OKPY’KaroIllero MUpa
Pois 1 MecTo dusuku B
(hopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM EeSATEILHOCTH JIIOACH
MexaHn4eckoe JBUKECHUE.
OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nevxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpPEHUE
PaBHOMEpPHOE NpsAMOJIMHENHOE 1 bubnuoreka [IOK
JBUKEHUE https://m.edso0.ru/ff0c3620
PaBHOyCKOpEHHOE MPSIMOJIMHEITHOE 1 bubnuoreka [IOK
JBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOopaHoe majeHue. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOIHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.
JIBr>keHuEe MaTepUalIbHOM TOYKH O 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH
[Ipuaiun oTHOCUTENBbHOCTH [ anumnes. 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanbHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HbroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 Cylnepno3uuuu cui. Bropoii 3akox bubmmorexa LIOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa 115 MaTepuanbHON TOUKU
Tperuii 3akon HeroTona 11 bubmumoreka [IOK

10
MaTepHaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro TsaroteHus. Cuna

11 TsorecTH. [lepBas kocMudeckas bubmmorexa LOK

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoaduumeHT tpenus.

13 Cuia cin OTI/IBJIeI({bI/Iq:I npu BI/I)P;(GHI/II/I bubmmorexa [JOK

P pu A https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTU WJIH ra3e
IToctynaTenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnmnorexa [JOK
MowmenT cuisl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TeNa
NMnynsc MaTepualbHOW TOYKH,

15 CUCTEMBI MAaTEPUAIIbHBIX TOYEK. bubnnorexka [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edso0.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE IBUKEHHE
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckas s3Heprust MaTepuaaIbHON bubnnorexka [JOK
ToukH. Teopema 00 H3MEHEHUH https://m.edso0.ru/ff0c4502
KMHETHYECKON SHEPrUu

17 [loTeHumanpHas SHEPTHUsL. bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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[MoTeHumanbHast 3HEPTHS YIIPYTO
neGopMUPOBaHHON NIPYKUHBIL.
[ToTeHumanpHas SHEPrust Te1a BOINU3U
HOBEPXHOCTU 3eMJIH

https://m.edsoo.ru/ffOc461a

18

19

20

21

22

23

24

IloTeHuManbHbIe M HEMOTEHIIMAIbHEIE
cuiibl. CBA3b paboThHI
HEMOTEHIUAJIBHEIX CHUJI C N3MEHEHHEM
MEXaHUYECKON IHEPTUN CUCTEMBI TEJl.
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTHH

JlaboparopHas padorta «VccnenoBanue
CBSI3H pabOThI CUIIBI C U3MEHEHHEM
MEXaHMYECKOI dHEepruu Teja Ha
IIpUMEpE PaCTSKEHHSI PE3UHOBOTO
KTyTay

KonTponbHas pabota mo Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

OCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-
KMHETUYECKOU Teopun. bpoyHOoBcKoe
nsuxenue. Audpoysus

Xapakrep ABUKECHUS U
B3aHMOJICHCTBHS YaCcTHUI] BEIIESCTBA.
Mogenu cTpoeHus ra3os, KUIAKOCTEH
U TBEPIBIX TEI

Macca monekyi. Konnuectso
Beniectsa. [locrossHHas ABoragpo
TennoBoe paBHOBecue. TemnepaTtypa
u e€ usmepenue. [llkana remneparyp

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henscus

WUneanpueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TeMIepaTypa Kak Mepa
26 CpelHEe KUHETUYECKON SHEPTUuun bubnmoreka [JOK
JBUKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopuas padota «Vccienopanue
28 3aBHCUMOCTH MEXJy IapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3ay
29 N3onponeccel B MACAITBHOM Ira3e U UxX bubnuorexa [IOK
rpaduyecKoe MpeacTaBiIeHue https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJINHAMHYECKON CUCTEMBI U
30 crroco0nI e€ m3MmeHeHus. KonmdaecTBo bubmuorexa [JOK
TEIUTIOTHI U paboTta. BHyTpeHHSs s https://m.edso0.ru/ff0c5952
SHEprus 0JJHOATOMHOTO UEaIbHOI0
rasa
bu6mmoreka [IOK
31 Buast Terulonepean https://m.edsoo.ru/ff0c5c36
VY ienpHas TEMIOEMKOCTD BEILIECTBA.
32 KgJII/I‘IGCTBO TEIUIOTHI ITPU B bubnuorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AnuabaTHsli mpoliecc
33 IlepBslii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTth nporieccoB B bu6nmoreka [JOK

npupoje. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
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TCPMOJAUHAMUKHN

[Tpunmun nevicteus u KIIJ{ TenmoBoi

bubmuorexa [JOK

35
MAILIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKosorunyeckue mpoodIeMbl
TETIOIHEPTETUKH
38 O6o06matomuii ypok «MosekysipHast bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIFOTHASI 1 OTHOCUTEIIbHAS
41 BJI&YKHOCTh BO3/yXa. HachllmeHHbIN bubmorexa HOK
Hyxd. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckne u
42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpucTauioB. JKujakue https://m.edsoo.ru/ff0c65f0
KpucTtaabl. COBpeMEHHbIE MaTepHAIIbI
[TnaBneHue U KpuCTaIU3AITHUA.
43 VY nenbHas Tennlf)Ta nJlaBJle}LIII/I;I bubmorexa HOK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK
44 b 0
PABHCHHE TEIIOBOTO banatica https://m.edsoo.ru/ff0c6820
DJIeKTpu3aIus Teil. DICKTPUIECKUN
przatl P bu6mmoreka [IOK
45 3apsj. [IBa Buga aJeKTpUUECKUX

3apsiI0B

https://m.edsoo.ru/ff0cébcc
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[IpoBOIHUKHU, TUBTIEKTPUKHU U

46 IIOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS bubmorexa [JOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsiioB. 3aKkoH
47 Kynona. TouedHbIN 3JIEKTpUYESCKUN bubmorexa [JOK
y ' P https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpssk€HHOCTB IIEKTPUYECKOro
48 noss. [IpuHIMn cynepno3uiuu bubnmnoreka [JOK
BJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
Pabora cuit 3IeKTpOCTaTHIECKOTO
49 noxad. ITorennuan. PasHocts bubmorexa [JOK
’ At https://m.edsoo.ru/ff0c6f00
IIOTEHIINAIOB
IIpOBOMHUKA U TUDIEKTPUKU B
50 3JIp€KT OCTaTHYECKOM HOIjIC bubmorexa [JOK
P ' https://m.edsoo.ru/ff0c7018
JlvanexTpudeckast MPOHUIIAEMOCTh
bu6mmoreka [IOK
51 Onekrpoémrocth. KonaeHcaro
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIIEHCAaTOpa. DHEPrus 3apsyKeHHOTO bubmorexa HOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnast padota "U3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMI NENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
o4 amnmapara, CTpyMHOro IpHHTepa.

DneKkTpocTaTHYECcKas 3aluTa.
3azeMIIeHHE AIIEKTPOIPUOOPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DNEeKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Lenu

56

57

[TocnenoBarensHOE, MapaIebHOE,
CMEIlIaHHOE COETMHEHNE
npoBoAHKUKOB. JlaboparopHas paboTa
«3yueHue cMemaHHOro CoOeIMHEHNUs
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

59

60

3axon Oma 11 TOJIHOH (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne 3/1C nctounnka Toka u
€ro BHyTPEHHETO COIPOTHBIICHUS

DNEeKTpOHHAs MPOBOIUMOCTh TBEPABIX
METaJuIoB. 3aBUCUMOCTD
CONIPOTUBJICHUS METAJIJIOB OT
Temrepatypbl. CBEpXIIPOBOIMMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

62

[TomynpoBOAHUKH, UX COOCTBEHHAS U
npuMecHast mpoBoauMocTh. CBolicTBa
p—n-nepexoaa. [loxynpoBoIHUKOBBIE
npubopsI

DJEeKTpUYECKUil TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNeKTPOIUTUIECKAs TUCCOLUALIHS.
DneKTpoan3

DNEeKTpUYECKUM TOK B raszax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECaMOCTOSTENbHBIN pa3pan. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexkTpudeckue npudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHeHue. [IpaBuna TeEXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O6o06mmaromuii ypok 1 bubmmoreka [JOK
«ONEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme

66 «Onekrpocraruka. [TocTosHHBIM 1 bubnnorexa [JOK
3NeKTpudecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»»

67 PesepsHelii ypok. KonTponsHas 1 bubnnoreka [JOK
pabora o Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
PezepBHblil ypok. O0o0maronuii ypok bubmmorexa [IOK

68 1
no temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
(]
JIE-H Tema ypoxka Beero Konrtposbubie IIpakTHnueckue il:;:eﬂl/lﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThbI pecypenI
[TocTossHHBIE MAarHUTHI U UX
B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 bu6nmorexa LIOK
Bekrop maruutHOM MHAYKUMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKIHU
MarauTHo€e 1oJie MPOBOIHUKA C
ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TTOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MArHUTHOTO TIOJIST HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaGoparopHas paboTa 1 1 bubmuoreka [IOK
«HccnenoBanue aemcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»
JleicTBME MarHuTHOTO MOJISI Ha
JBHKYIIYIOCS 3apSKEHHYIO YaCTHULLY. 1 bu6muoreka [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
OneKkTpoMarHuTHas uHAykuus. [lotok
BEKTOpa MarHUTHOM MHAyKuuu. 31C 1

WHAYKIWU. 3akoH QJICKTpoMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykunu Papanest
JlaGopaTtopHnas pabota
«HccnenoBaHue sIBICHUS
AIIEKTPOMATHUTHON UHAYKITUN

NHnyKTUBHOCTD. SIBIICHUE
camounaykiuu. JJ]C caMOMHTyKIHUHU.
DHeprusi MarHuTHOTO TOJISL KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuyeckue ycTponucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIC MATHUTHI,
AJIIEKTPOMATHUTHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TICYb

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

11

12

Ob6o06maromuit ypok «MarautHoe
IIoJIC. 3HeKTpOMaFHI/ITHa$I HHIAYKOUS»

KonTponbHas pabota mo Teme
«MaramuTHoe mnoiJie.
3J'I€KTpOMaFHI/ITHa$[ I/IH}I}’KIII/ISI»

CBo06oiHbIE MEXaHUYECKHE
KosneOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
IIpeBpaiienue s3uepruu

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuo/ia MajbIxX KojaeOaHuii rpys3a Ha
HUTHU OT JJIMHBI HUTH XU MaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KojeOaHus B

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

U/IeaTbHOM K0JIe0aTeTbHOM KOHTYpE.
AHaJOTHs MEX1y MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMU KOJeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

bubnmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaroImux
KoseOaHusx. BeIHyKIeHHBIC
MeXaHWUecKHe Kojiebanus. Pe3oHaHc.
BrinyKIeHHBIE JIEKTPOMAarHUTHBIC
KoJieOaHus

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CHHYCOUIANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYZHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIBbI TOKA U
HaIpsHKEHUs

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussozacTso,
nepezaaya u norpediieHue
JJIEKTPUYECKON SHEPIUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro ToKa,
JIMHUH JJIEKTpoIiepesay

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

20

21

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnosnb3oBaHus
IIEKTPO3HEPIUHU B TOBCEHEBHOM
KU3HH

Mexann4deckue BOJIHBI, YCJIOBUA

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

pacnpoctpanenus. [lepuon. Ckopoctsb
pactpocTpaHeHUs U ITTHHA BOJTHBIL.
[Toriepeynble ¥ IPOIOJIEHBIC BOTHBI

https://m.edsoo.ru/ffOccab4

22

23

24

25

26

27

28

29

30

3Byk. CKOpoCTh 3ByKa. I poMKOCTh
3ByKa. Bricora Tona. TemOp 3ByKka

9JI€KTpOMaI‘HI/ITHbIe BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
9JICKTPOMArHuTHBIX BOJIH

[TpuHIUTIBI paInOCBS3U U
TCIICBUICHUS. PaBBI/ITI/Ie CpeI[CTB
cBa3u. Paguonokanusa

KoHntpoinbnas padora «Konebanus u
BOJTHBI»

[TpsimonuHENHOE pacpoCTpaHEHNE
CBETa B OJJHOPOJIHOM cpere.
ToueuyHbIil HICTOYHUK cBeTa. JIyd
cBeTa

OTtpaxxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
N300paKeHU B IMJIOCKOM 3epKajie

[Tpenomnenue csera. IlonHoe
BHYTpeHHee oTpakeHue. [IpenenbHbril
YTOJI ITOJIHOTO BHYTPEHHETO
OTpakKeHUs

JlaGopatopHas pabora «M3mepenue
IIOKa3aTelIs IPEJIOMIICHHS CTEKIIa»
JIunssl. [TocTpoenue n3obpaxeHuil B
nuH3e. PopMyiia TOHKOM JIMH3BL.

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOccfe0

bubnunoreka LIOK
https://m.edsoo.ru/ffOcc6f8

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350

bubmmoteka IIOK
https://m.edsoo.ru/ffOcd4e0

bubmmoteka IIOK
https://m.edsoo.ru/ffOcd7f6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cd67a

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIUH3bI

JlaGopaTtopHnas pabota

31 «HMccnenoBanue CBOMCTB
U300paXEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 6emnoro csera. Lser. JlaboparopHas
pabora «Habimronenue nucnepcuu
CBETa»
33 UnTepdepenmus crera. Audpakius bubmmoreka [JOK
ceeta. {udpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [Toriepe4HOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue NpudbOpsbI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH
36 KJ1laccuueckor MexaHuku. [locTynarel bubnnorexa [JOK
CIIELIMATIbHON TEOPUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3amenJIeHHe BpPEMEHH U COKpallleHue bubmorexa HOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJILC PEISATHBUCTCKOM
38 yacTtuibl. CBS3b MAaCChl C SHEPTHUEH U bubmmorexa [IOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUSI TOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBBI crIEIIUAIBHON TEOPUHU bubmorexa HOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIbHOCTH»
40 ®otonbl. Dopmyna [Tnanka. DHEprus bubnuotexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

41

42

43

44

45

46

47

48

49

U UMITYJIbC ()OTOHA

OTKpBITHE U HCCIIEIOBAHUE
dororddekra. OnbiTer A. T
CroneroBa

3akonbl pororpdexra. YpaBHeHUE
OiiamreitHa st porodaddexra.
«KpacHnas rpanuna» porosrpdexra

Hasnenue cera. OnwiTh I1. H.
JleOeneBa. XMMUUECKOE IEHICTBUE
CcBETa

TexHUUecKue yCTporucTBa U
IIPAKTHUYECKOE IPUMEHEHHE:!
¢doTorteMeHT, POTONATIHK,
COJTHEYHast OaTapesi, CBETO IO/

Pemenue 3amau no reme «DEeMEHTBI
KBAHTOBOM OITHKI

Mogens atoma Tomcona. OnBITEI

Pesepdopaa mo paccesHHIO (-4acTHUII.

ITnanerapHast MOAeIb aTOMA
[Tocrynarer bopa

I/I3Hy‘leHI/Ie " MOTJIOICHHUEC (I)OTOHOB

IPH MEPEX0/ie aTOMa C OJTHOTO YPOBHS

SHEPIUM Ha Ipyroil. Buasl criekTpos

BonHoBbie cBOMCTBA yacTHIl. BOTHBI
ne bpoina. KopnyckymnsipHo-
BOJTHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK
https://m.edsoo.ru/ffOcffc4

bubnunoreka LIOK
https://m.edsoo.ru/ff0d015e

bubnunoreka LIOK
https://m.edsoo.ru/ff0d04a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0302

bubmmoteka IIOK
https://m.edsoo.ru/ff0d091a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0afa

bubmmoteka IIOK
https://m.edsoo.ru/ff0dOafa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

Pesepdopraa no onpeneneHuo cocraBa

PaarOaAKTHUBHOI'O U31Y4YCHUSA

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsaoticTBa anbda-, 6era-, ramma-
u3JydeHus. Binusaue
pPaauOaKTUBHOCTU HA KUBBIE
OpraHU3MBbI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydenue

bubmuoreka [{OK
https://m.edso0.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHblid
peaxTop. [IpoOnembl, IepCreKTUBHI,
3KOJIOTUYECKHE ACTIEKTHI SIIEPHOM
JHEPreTUKU

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

54

55

56

57

OnemeHTapHble YacTULbl. OTKpBITHE
no3UTpoHa. MeTob! HaOMOIeHUS U
PErUCTPaLK DJIEMEHTAPHBIX YACTHILI.
Kpyraslit cton «@yH1aMEHTaIbHbIE
B3auMoJiercTBUA. EnUHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

Bun 3Bé3nH0r0 Heba. Co3Besnus,
ApKHE 3BE3/bl, IIJIAHETHL, UX BUIUMOE
nBrxenne. CojIHeUHas cucTeMa
Connue. ConHeyHas akTUBHOCTb.
Hcrounuk sneprun CosHua v 3BE371

3BE3/bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TJIaBHOU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

II0CJIEI0BATEILHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
IPE/ICTaBICHUS O TIPOUCXOKICHUH U
sBosronnu ConHIa u 3BE31

58

Muneynsiii [1yte — Hama ['anakTuka.
[Tonoxenue n aBmxenne CosHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B IPAX TAJIAKTUK

59

Bcenennas. PazOeranue rajiakTuk.
Teopus bonbiioro B3pbIBa.
PenukToBO€ U3inyyeHue.
Mertaranaktuka

60

61

62

63

64

65

Hepemennsie mpo0ieMbl aCTPOHOMUU

KonTponbhas pabota «DneMeHTb
ACTPOHOMHUU U aCTPOPUIUKU»

O6o6maromuit ypox. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax nesTeTbHOCTH
YyeJioBeKa

O6o6maromuii ypok. Pons 1 Mmecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

Ob6o6maromuit ypok. Posb
¢buznueckoit Teopun B GOpMUPOBAHUU
MPEACTABICHHUH O (HU3UIECKOI
KapTHHE MUpa

O6o6maromuii ypok. Mecto
buznyecKoil KapTUHBI MUpa B 0011IEM




PAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJCTABICHUN O IIPUPOJE

66

67

68

PesepBHbIi ypok. MarautHoe 1nose.
DNEeKTpOMarHuTHAasE UHIYKIHUS

Pe3epBHblii ypok. Ontuka. OCHOBBI
CIIELUAIILHON TEOpUHU
OTHOCUTEJIBHOCTH

Pesepnblit ypok. KBantoBas ¢uzuka.
DneMeHThl aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoit H.A., AkninonepHoe oomectBo «M31aTenscTBo
«ITpocsenieHue»

» Guzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
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