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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3uke 0a30BOro YypoBHS Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE TIOJIO)KEHWH U TpeOOBaHWUU K pe3yibTaTam
OCBOEHHMSI OCHOBHOW 00pa3oBaTebHOU nporpaMmsl, peacrasieHHbix B PI'OC COO, a
TaKkke c y4€ToM (enepanbHO padouyell MporpaMmbl BOCIHTAHHMS W KOHIENIUHU
npenojaBanusi ydyeOHOro mnpeamera «Pusuka» B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoii @eaepannu, peann3yronmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI.

Copepxanne TmporpaMMmbl 1O  (u3MKe HampaBieHO Ha (HOpPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa odyyatomuxcs 10—11 kmaccoB nmpu 00yyeHUn ux
¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIIBHOCTHOTO TOJX0/Ia.
[Iporpamma no ¢usuke coorBercTBYyeT TpeboBanusiMm GI'OC COO k mnaHupyeMbIM
JUYHOCTHBIM, NPEIMETHBIM U METANpPEAMETHBIM pe3yjbTaTaM OOYyYEHHs, a TaKxkKe
YUYUTBHIBAET HEOOXOAMMOCTh peaju3allid  MEKIPEAMETHBIX CBA3EH (U3UKUA C
€CTECTBEHHO-HAYYHBIMU Y4YE€OHBIMH MNpeaMeTaMud. B Hell ompenensroTcss OCHOBHBIE
LEeNMU W3Y4YeHHs (PU3MKU Ha YpOBHE CpEAHEro o0Iero oOpa3oBaHUs, IUIAHUPYyEMBbIE
pe3yJIbTaThl OCBOCHUS Kypca (U3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3UKU HAa 0a30BOM YPOBHE, B TOM

quClie IPEIMETHBIE PE3YJIbTaThl IO FOJaM 00yUYEeHHUS;

e cozepkaHue yueOHoro npenmMera «Puznka» no rojgam o0yueHusl.

du3rKa KaKk HayKa O HamOoJiee OOIIMX 3aKOHAaX MPHUPOJIbI, BBICTYIAs B Ka4eCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAHUUA 00
okpyxatomem wupe. [KompHBIT Kypc (QU3MKHM — CHCTEMOOOpAa3yIOMMA ISt
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JISKAT B
OCHOBE TIPOIIECCOB W SBJICHUW, H3yYaeMbIX XUMHEH, Owonorueit, Quznueckoi
reorpadueit u actpoHomueil. Mcnonp30BaHWe M aKTUBHOE MpPUMEHEHUE (HU3UYECKHUX
3HAHUI OmIpenenseT XapakTep M pa3BUTHE pPa3HOOOpa3HBbIX TEXHOJIOTMM B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX MaTe€pUaloOB C
3aJlaHHBIMHA CBOMCTBaAMU U Jpyrux. M3yueHue (u3MKu BHOCUT OCHOBHOHM BKJIaa B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00ydaromuxcs, B PopMUpoBaHUE
YMEHUN NPUMEHSITh HAYYHBIA METOJ TO3HAHUS TPHU BBHIINOJHEHUH HMHU YUYEOHBIX
HUCCIIeI0OBaHUM.

B ocHoBy kypca ¢usuku uisi ypOBHSI CpEIHETO OOIIEero 0O0pa3oBaHUS IMOJIO0KEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHW Kypc SBISE€TCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3UKH, BKIOYAET Kak
BOIPOCHI KITACCUYECKOM, TAK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM MaTepuas Kypca GU3NKU 00bEeTMHEH
BOKpYr ¢usnyeckux Tteopuid. Bemymum B Kypce sBisercs (HopMHpOBaHHE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPUU, BELIECTBE U MOJIE.



Hoesa eymanumapuzayuu. BE€ peanmusanuss MNOpPeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMa a GU3NIECKON HAYKH, OCMBICTICHHE CBSI3U PA3BUTUSA (PUUKU
C pa3BUTHEM OOIIECTBA, a TaKXKe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOJIEMaMHu.

Hoes npurknaonoti nanpasnrennocmu. Kype dbu3uku mpeanonaraetr 3HaKOMCTBO €
IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKHUX MPHIOKEHUI U3yUYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs  IMOCPEICTBOM  BBEACHMS  DJIEMEHTOB
COJIEp)KaHUs, IMOCBAUIEHHBIX HSKOJIOTMUECKUM IHpoOJeMaM COBPEMEHHOCTH, KOTOpBIE
CBA3aHbl C pa3BUTHUEM TEXHUKM W TEXHOJOIMH, a TaKxke OOCYyXIeHus Mpoliem
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHYECKON 0€30aCHOCTH.

Crep>KHEBBIMU JJIEMEHTaMH Kypca (M3MKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMsl SIBISIIOTCS  (u3nyeckue Teopuu ((popmupoBaHHE MPEACTABICHUN O
CTPYKTyp€ NOCTpPOEHHUsI (PU3MUECKON Teopuu, posid (yHAAMEHTAIbHBIX 3aKOHOB HU
MPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TPAHULAX MPUMEHUMOCTH
TEOPHI, /ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUH U MIPOLIECCOB).

CucTeMHO-eSTeNIbHOCTHBIN MOAX0A B Kypce (DU3MKU peanu3yercs Npexkie BCEro
3a CYET OpraHu3aluy SKCIEPUMEHTAIbHON AesaTeabHOCTH oOydatomuxcs. /s 6a3oBoro
YpOBHS  Kypca (QHU3MKM — OITO  HUCIOJB30BAHHWE CUCTEMBI  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe IO
¢u3uKe 00beTMHEHBI B OOLIUI CIIMCOK YUYEHUUYECKUX MPAKTUYECKUX paboT. Brinenenue
B YKa3aHHOM IIepeyHe J1a0OpaTOPHBIX PabOT, MPOBOAUMBIX Jii KOHTPOJSI U OLICHKH,
OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTEIbHOTO MPOLecca UCXOAsl U3 0COOEHHOCTEN
MJIAaHUPOBAHMS U OCHAIIeHUs kabuHeta Gpusuku. [Tpu aToM obecrieunBaeTcs OBlIaJIeHUE
OoOy4arouMMHUCs YMEHHMSIMU TPOBOJUTH KOCBEHHbIE M3MEPEHUS, HCCIEAOBaHUS
3aBUCUMOCTENl  (DU3MYECKUX BEJIMYMH U T[OCTAaHOBKY OIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpuioe BHUMaHUE yIEISETCS PELICHUIO pAaCUETHBIX M KaYeCTBEHHBIX 3a1a4. [Ipu
ATOM JJIA PAacy€THBIX 3aJad MPUOPUTETOM SABISIIOTCA 337ayd C SIBHO 3aJaHHOMU
(¢u3MYecKO  MOJENbIO, MO3BOJISIIONIME TMPUMEHSTh M3YyYEHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3fesa Kypca, TaK U MHTErpupysl 3HaHUS U3 Pa3HbIX
pa3znenoB. J[s KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISAIOTCS 3aJaHUs Ha OOBSCHEHUE
NpoTeKaHusi GU3NYECKUX SIBICHUI U MPOILIECCOB B OKPY’KAIOLIEH XKU3HU, TPeOyIolHe
BbIOOpa (PU3UYECKON MOJENH JIJIsl CUTYalMU MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu GI'OC COO k maTepuanbHO-TEXHHUYECKOMY
o0ecnieyeHr0 y4eOHOro mpoiecca 0a30BbI ypoBEeHb Kypca (U3MKHM Ha YpOBHE
cpeaHero o0uiero o0Opa3oBaHMsl TOJKEH U3y4aThCs B YCIOBUSIX MPEIMETHOTO KaOMHETa
GU3MKM WM B YCJIOBHUSIX HHTETPUPOBAHHOTO KaOWMHETa NPEIMETOB €CTECTBEHHO-
Hay4yHOTO HMKJa. B kabuHere QUMK MOTKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
o0opyI0BaHUE [JIs1 BBIMIOJIHEHUS YKa3aHHBIX B MporpaMme Mo (U3MKe YUYEHUUYECKUX
MPaKTUYECKUX padOT U AEMOHCTPALMOHHOE 000pYy0BaHHUE.



JleMoHCTpanoHHOE 000pyAoBaHre (HOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH U OOECHEYMBAET TIOCTAHOBKY TEPEUMCICHHBIX B
nporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpaIlMil JUIsl UCCIENOBAHUS H3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe 00OpyAOBaHWE MJI1 YYCHMUECKUX MPAKTHYECKHX paldoT
dbopMupyercsi B BUJ€ TEMAaTUYECKIX KOMIUIEKTOB U 00ECIIEUYNBAETCS B pacy€éTe OJHOTO
KOMIUJIEKTa Ha JABYX oOOyd4aromuxcs. TeMaThyeckue KOMIUIEKThI J1abopaTopHOro
o0OpyOBaHUsI JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM  HCIOJIb30BaHUH
aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM
B BUJIE [IU(PPOBBIX JTAOOPATOPHIl.

OCHOBHBIMU 1IETIIMU U3Yy4EHUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

e (opmHpoBaHME MHTEpECa U CTPEMJICHHS OOYYalOUIMXCS K HAay4dHOMY H3YUYEHHIO
OPUPOJIbI, PA3BUTUE UX UHTEIVIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEJCTAaBICHUNA O HAYYHOM METOJI€ NO3HAHUA U (POPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIIEHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opmHpoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa HU3y4YEHHUS OCHOB
CTpOEHMS MaTepuH U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (dopmupoBaHHE YMEHUN OOBSACHATH SIBJICHUS C UCIOJIb30BaHUEM (UBHUYECKUX
3HAHUU ¥ HAYYHBIX IOKA3aTEIbCTB;

e (QopMupoBaHuE TPEACTABICHUA O PoOauM (U3UKH I  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne STuX Lened o0ecrneuynBaeTcs pelIeHueM CIeIyIoNMX 3a1ad B
npoIiecce n3yueHus Kypca (pU3MKu Ha YpOBHE CPEIHEro 00111ero o0pa3oBaHus:

e TMpUOOpPETEHHE CHUCTEMbl 3HAaHUW 00 OO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPHUsIX, BKJIIOYAS MEXaHUKY, MOJICKYJISIPHY O busuKy,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPOPU3UKH;

e (opMmHpoBaHHE YMEHUN TPUMEHSATh TEOPETHUUECKHE 3HAHUS JUIsl OOBSICHEHMS
¢usznyeckux SBIECHUN B TPHUPOAE M JUIS TPHHITHS MPAKTHUECKUX PpEIICHU B
MOBCEHEBHOM JKH3HM;

e OCBOGHHE CIIOCOOOB PEIICHMS PA3IMYHBIX 3a7a4 C SBHO 3aJaHHONW (PU3NYECKON
MOJIETIbIO, 3a/1ay, MOAPa3yMEBAIOLINX CaMOCTOSITENIbHOE CO3AaHue (U3UUYECKOM
MOJIEJIH, aJIEKBATHOM YCIIOBUAM 3a]1auH;

e TOHWMaHHE QU3NYECKUX OCHOB M MPHUHIIUIIOB ACUCTBUS TEXHUYECKUX yCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOILYIO CPEy;

e OBJAJEHUE METOJaMH CAMOCTOSITEIPHOTO  IUJIAHUPOBAHUS U IPOBEACHHUS
(¢u3znyeckux  SKCIEPUMEHTOB, aHajiM3a MW  HUHTEepHpeTauud HHpopmanuu,
onpeaeaeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTarta;

e CO3/laHHE YCIOBUW JUIA Pa3BUTHS YMEHUM MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIESITEIBHOCTH.



Ha wusyuyenne ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE CpEIHEr0 OOIIEero
oOpasoBanust otBogauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 ywaca B Heneno), B 11
KJacce — 68 yacoB (2 yaca B HEJEIO).

[IpennaraeMeiii B mporpaMme 10 (QHU3MKE TMepeueHb JIA0OpaTOPHBIX |
NPaKTHYECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YyYWTENh JelaeT BHIOOD
npoBeeHUsT 1a00paTOpHBIX pabOT W ONBITOB € YYETOM HWHAUBUAYATbHBIX
0COOEHHOCTEH 00yYJarOIIHMXCH.



COIEPKXAHUE OBYYEHUA
10 KITACC

Pa3nen 1. @usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®u3uka — Hayka O npupone. Hayunele METOIBI NMO3HAHUSA OKPY KAIOWIETO MHUpA.
Ponp »kcrepuMeHTa W TEOPUM B MPOLIECCE MO3HAHUSA MPUPOIbI. OJKCIEPUMEHT B
busuke.

MonenupoBanue (QuU3MYECKUX SBJICHUNH U TmpoueccoB. HayuHble rumnoressl.
®dusnueckue 3aKOHbl M TEOpUU. ['paHMIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponb 1 Mmecto ¢pu3uku B popMHpOBaHUH COBPEMEHHOW HAy4YHON KapTHHBI MUPA, B
IIPAKTUYECKOHN JEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JBHXKCHMUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CcKOpocTh (CpelHsAs CKOPOCTb, MIHOBEHHass CKOpPOCTh) U
YCKOPEHHE MAaTepUaibHOW TOYKH, HX MPOEKIMU HAa OCH CHUCTEMbl KOOPAHMHAT.
CioxxeHue nepemMenieHuii U CI0KEeHUE CKOPOCTEM.

PaBHOMEpHOE M PpPAaBHOYCKOPEHHOE MpPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, ITyTU U MEPEMEIICHUST MaTeprualibHON
TOYKH OT BPEMEHH.

CBobosHOE TIasieHne. Y CKOpEHHE CBOOOTHOTO MaCHUSI.

Kpuonunennoe npuwxeHue. JIBUKEHHE MATEPUAIBHOW TOYKH IO OKPY’KHOCTH C
MOCTOSIHHOM IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHAs CKOPOCTh. [leprnon
1 yactoTa oOparienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckne ycTpoilCTBa U MPAKTHUYECKOE MPUMEHEHHE: CIUAOMETP, JBUKECHHE
CHaps/J10B, LICTIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTpAIUs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOntonenne paBwkeHWs Tena, OpPOIIEHHOrO TOJA YIJIOM K TOPHU30HTY U
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpasnenue cKOpoCcTu mpu ABUKEHUU 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpPaBHOMEPHOTO [BWXKEHUA C LEJIbK OINPEAEICHUS] MIHOBEHHOM
CKOPOCTH.

UccnegoBanne COOTHOWICHHWSI MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIC IPOMEXKYTKH BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHUU C
HAYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuyeHune ABMKEHUS Tea, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn otHocuTensHOCTH ['amunes. Ilepseit 3akon Herotona. MHepuuansHbie
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. IlpuHiun cynepno3uuuu cui. Bropoi 3akoH HeroToHa 1s
MaTepuaabHOUN TOUKHU. Tpetnil 3aKkoH HproTOHA 1151 MatepranbHBIX TOYEK.

3akoH BceMupHOTro TsroreHusd. Cuiia Tsokectd. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenne. Buasl Tpenus (mokos, ckoiibkeHus, kadenus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKEeHUS U cuia Tperus nokosi. Kosddurment tpenus. Cuna
COIPOTHUBJICHUSA NPU JIBUKECHUU TEJIA B KUJKOCTH WJIA rase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHUJIbl OTHOCUTEIIBHO OCH BpalleHus. [liedo cusbl. YcnoBus paBHOBECHS
TBEPJOIO TEJIA.

TexHuueckne yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHHE: MOJIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMX TET.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM nogbEME U aJCHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzydenne nBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HUKAIOUIMX B TPYKUHE U
PE3MHOBOM 00pa3iie, oT ux aedopmaruu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TEJIa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbe MaTepuaibHOM TOYKHU (TE€Na), CHCTEMbI MaTe€pUAIbHBIX TOUYEK. IMITyIbC
CUJIbl M M3MEHEHHWE HMIIyJibCa Teja. 3aKOH COXPAHEHUsT HMIyJibca. PeakTuBHOE
IBUKCHUE.



PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckas oHeprus MmaTepuanbHOM Toukd. Teopema 00 U3MEHEHUU
KWHETHYECKON YHEPTUH.

[lotenuuanpHas sHeprus. lloTeHnumanbHas sHEprus ynpyro aedOpMHUPOBAHHOMN
npykuHbl. [loTeHnnanpHas sHeprus Tenaa BOJIM3U OBEPXHOCTH 3€MJIH.

[loTeHuManbHble U HENMOTEHUUANbHbIE CUIbl. CBs3b PaOOTHl HEMOTEHLIUAJIbHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOW DJHEPIHH CHCTEMBlI Tel. 3aKOH COXPaHCHHS
MEXaHWYECKON IHEPTUH.

Yrpyrue 1 Heynpyrue CTOIKHOBEHUS.

TexHuyeckne yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIIED,
IPYKUHHBIN IMCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexon moTeHUMATbHON YHEPTUH B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C TIOMOIIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanue cBA3U pabOThI CUJIBI C M3MEHEHHEM MEXAHWYECKOW PHEpruu Tena
Ha [IpUMEPE PACTKEHUA PE3UHOBOIO XKIYTa.

Paznen 3. Modgekyisipuast pu3nka u TEpMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe gBuxenue. Jubdysus. Xapakrtep JBUKEHUS WU
B3aMMOJECHUCTBUS YaCTUI] BelleCcTBA. MOJIeId CTPOCHUS Ta30B, KUAKOCTEH U TBEPIBIX
TeI U OOBSICHEHHE CBOMCTB BEILECTBA HAa OCHOBE 3THUX Mojelieidl. Macca U pa3mepbl
Mozekya. KonndectBo BemectBa. [locTtositHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogens upeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETUYECKOU
TEOPHUU HJICATHHOTO raza. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeIHeH KHHETHYECKOM
SHEPrUM TEIUIOBOTO ABMKEHUs 4dactull ras3a. Illlkama temneparyp KenbBuna. I'azoBbie
3aKkoHbl. YpaBHeHne MenaeneeBa—Knanelipona. 3akon [lanpToHa. M3ompoieccsl B
HJIeaJIbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMmBITH, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BelecTBa, hoTorpaduu MOJICKYI
OPraHUYECKUX COCIUHECHUN.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO TBUKECHHS.



Mogaens onbita [TepHa.

OnbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNUMOICUCTBUS.

Mogens, HIUTIOCTpUpPYOIIas MPpUpPoy AABICHHUS ra3a Ha CTEHKU COCYya.

OneITel, WUIIOCTPUPYIOIIME  YPAaBHEHHE  COCTOSIHUSA ~ MACAIBHOIO  rasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEpEHUN 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanue 3aBUCHMOCTH MEXKIY MHapaMeTpaMU COCTOSIHHUSI Pa3pexEHHOrO
rasa.

Tema 2. Ocro6bl mepmoouHamuKu

TepmonnHamuueckass cucTeMa. BHYTpEHHsIsI SHEprus TEPMOJMHAMUYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHusa. KomumyecTBO TemioTel U pabora. BHyTpeHHsA
SHEPrus OJTHOATOMHOI'O WIEAIbHOrO Ta3a. Buubl Temsonepenauu: TEMIONPOBOIHOCTD,
KOHBEKLUS, U3IIy4EHHUE. Y IeJIbHAsI TEIUIOEMKOCTD BellecTBa. KonM4ecTBO TEIIOTHI IpU
TeIJIonepeaaye.

[lonstTue 00 aguabatHoMm mpouecce. IlepBblif  3aKOH  TEPMOJUHAMMKHU.
[IpuMeHeHne mepBOro 3aKkoHa TEPMOJAMHAMHUKMA K wu3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeruoBble MamuHbl. [IpuHIUIBI ASHCTBUSL TEIIOBBIX MaiuH. [IpeoOGpazoBanus
SHEPrUd B TEIUIOBBIX MamMHaX. KosddHUIMEHT Mone3Horo AeMCcTBUS TEIIOBOM
MamuHbl. ukn KapHo u ero xko3ddUIMEHT MOJE3HOrO JEHCTBUA. DKOJIOTHYECKUE
MPOOJIEMBbI TETIJIOIHEPTETUKHU.

TexHHuecKre yCTpONCTBA U NMPAKTUYECKOE NPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBON XONOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEHN 3HEPIUM Tella MPU COBEPIICHUH PadOThI: BBUIET MPOOKHU
13 OyTHUIKU TIOJ ACHCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOKe
MyTEM TpeHus (BUICOAEMOHCTpAIus).

N3meHeHne BHYTpEHHEN dHEpPTUH (TeMITepaTyphl) Tejla IpH TEIIoNepeaaye.

OneIT 0 aAMabaTHOMY PACIIMPEHUIO BO3IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JIBUrarejisi BHYTPEHHETO CrOpaHMs, PEAKTHUBHOIO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn geuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u kKoHaeHcanusi. Mcmapenwe u kuneHue. AOCOMIOTHAsS U
OTHOCUTEIIbHAsA BJIAXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHHSI OT 1aBJICHUSI.



Teépnoe Teno. Kpucrammmueckue m amopdHble Tena. AHH3OTPONUS CBOWCTB
kpuctamuioB. JKugkme kpuctawiel. CoBpeMeHHbIE Marepuaibl. [lmaBieHue wu
KpUCTAJIIM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHue TEII0BOTO OanaHca.

Texanuueckue yCTpONCTBA © TMPAKTHYECKOE TPUMEHEHHE: THUTPOMETP W
IICUXPOMETP, KaJOPUMETpP, TEXHOJOTHUHN IMOJIYUYEHUs COBPEMEHHBIX MaTEpHAJIOB, B TOM
YHUCJIc HAHOMAaTEePHAJIOB, 1 HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CrocoObl U3MEpPEHHUS BIIaYKHOCTH.

HabGnroneHue HarpeBaHus | IIABJICHUS KPUCTAUIMUYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTAJIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopisie pabomol

N3MepeHne 0THOCUTEILHOM BIIaKHOCTH BO3IyXa.

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJeKTpU3alus Tell. DJIEKTpUYeCcKui 3apsi. [[Ba Buaa 3IEKTPUUYECKUX 3apsiiOB.
[IpoBOAHUKH, NUAJIEKTPUKH U MOJYIPOBOJHHUKU. 3AKOH COXPAHEHUS SJIEKTPUYECKOIO
3apsiaa.

BzaumopeiictBue 3apsigoB. 3akoH Kynona. TodeuHbId 3IEKTPUYECKUN 3apsl.
Onektpuueckoe  mone.  Hanpsok€HHOCTh — anekTpuueckoro  nojs.  [lpuHuwun
CYIIEPIIO3ULIUH IEKTPUUECKUX MOJIeH. JINHUN HAPSKEHHOCTH IEKTPUUYECKOTO TOJIS.

PabGoTta cun snextpocrarnueckoro moss. [loTenmuan. Pa3sHOCTh MOTEHIIMATIOB.
[IpoBOIHMKM UM AWINEKTPUKH B JJIEKTPOCTATHYECKOM Tone. JludnekTpuyeckas
MPOHUILIAEMOCTb.

OnekTpoéMKkocTh. KoHnaeHcaTtop. OIEKTPOEMKOCTh IIOCKOTO KOHIEHCATOpa.
DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

TexHuyeckre yCTPOMCTBA M INPAKTUYECKOE NPUMEHEHME:  DIIEKTPOCKOII,
ANEKTPOMETP,  dBJEKTpOCTaTHYecKas  3aluTa, 3a3eMJICHHE  3JIEKTPOnpuOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN arnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

BzanmopencTBre Ha3JIEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKast 3alIUTa.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCATOpa OT IUIOIIAJH IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHne 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpedax

DIIEKTPUYECKUM TOK. Y CIOBUS CYLIECTBOBAHUS JIEKTPUIECKOTO ToKa. McTouHmkH
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsokenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE  CONMPOTUBIICHUE. Y NIENBHOE  CONPOTHBIICHHE  BEILECTBA.
ITocnenoBarenbHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora  smekrtpuueckoro  Toka.  3akoH  JDxoyms—Jlenna.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYILIAsl CUJIa U BHYTPEHHEE CONPOTHUBJIEHUE UCTOYHHMKA TOKA. 3aKOH
Oma 1 MoTHOM (3aMKHYTOM ) AekTpuueckoit nenu. KopoTkoe 3aMmbikaHue.

DJIEKTPOHHASI MPOBOJAUMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METAJIOB OT TeMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIIEKTPOHHBIX ITyYKOB.

[TonynpoBoauku. CoOCTBEHHAs! U IPUMECHAs POBOJAUMOCTD IMOJTYTIPOBOTHUKOB.
CgoiictBa p—N-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTPUYECKHMA  TOK B pacTBOpax M pacIiblaBax  AJIEKTPOJIMUTOB.
DIIEKTPOIUTAYECKAS] AUCCOUHNALMS. DIECKTPOJIN3.

DJIeKTpUYEeCKU TOK B Tra3zax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIA pa3ps/l.
Monuus. [1na3ma.

TexHUuecKkne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE IPUOOPHI, JIEKTPOOCBETUTEIbHBIC
NpuOOphl, TEPMOMETP  COMPOTUBIICHUS, BAKyyMHBbIH JHOJ, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI, TTOIYITPOBOTHUKOBBIN U0, TAIIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh  COMPOTHUBJICHHUS [WIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOLIA/IY MOTIEPEYHOTO CEUCHUSI U MaTepraIa.

CwmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe  w3MepeHue  neKTpolaBMWKywled cwibl. KopoTkoe  3aMbIKaHUE
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTbH COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJAMMOCTD IMO/1A.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne BiaeKTpOABMKYIIEW CHJIBI HWCTOYHUKA TOKAa W €ro BHYTPEHHETO
COITPOTHUBIICHUS.

HabGnronenue snektponusa.



MexnpeaMeTHbie CBSI3H

N3ydenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oCymecTBIsSETCs C yUéToM
COJICPKATEIIbHBIX MEXKIIPEAMETHBIX CBI3E€H C KypcaMyd MaTEMaTUKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBA3aHHBIE C H3YYCHUEM METOAOB HAYYHOIO
MO3HAHMS: SBJICHUE, HAYYHBIM (akT, rurnoresa, u3nyeckas BeJIWYMHA, 3aKOH, TEOPHS,
HaOII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIEb, H3MEPECHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHCHUMW, JIMHEWHAs (QYHKIUSA, Tapadoia,
runepOota, ux rpaduKu U CBOMCTBA, TPUTOHOMETPpHUCCKHE (DYHKIMH: CUHYC, KOCUHYC,
TaHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M UX
MPOEKIIMU Ha OCU KOOPJUHAT, CJIIOKEHUE BEKTOPOB.

buonocusn: mexanuuyeckoe IBW)XEHHE B KHMBOW mpupoie, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BUIBI TEIUIONEpEadyu, TEIJIOBOE pPaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: DUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHUE ATOMOB WU MOJIEKYJ, MOJb
BEIIECTBA, MOJIApHAs Macca, TEIJIOBBIC CBOMCTBA TBEPJBIX TEJ, KUJAKOCTEH W Ta3oB,
AJIEKTPUYECKUE CBOMCTBA METAJIOB, DJICKTPOIUTHYECKAS AUCCOIIUAIMSA, TaJIbBAHUKA.

T'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPhI, 0apoOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBMKEHUI C HCIOJIL30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, IMOJIIUIHUKH, HUCIOJb30BAaHUE 3aKOHA COXPAHEHHUS HMMITyJibca B
TeXHUKe (pakeTra, BOJOMET W APYrue), ABUTATEIb BHYTPEHHETO CrOpaHUs, IapoBas
TypOuHa, OBITOBOM  XOJOJWIbHUK, KOHAUIIMOHEP, TEXHOJOTHH  TOJTyUYEHUS
COBPEMEHHBIX MaTepUajoB, B TOM 4YHUCJIE HAHOMATEpPUAJIOB, MU HAHOTEXHOJOTHUH,
AJIEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHHUE HJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIM
MIPUHTEP, DJICKTPOHArpeBaTelIbHbIC MPUOOPHI, IJICKTPOOCBETUTEIBHBIE TPHOOPHI,
rajbBaHHUKa.

11 KITACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

IToctostHHbIE MarHuTHL. B3auMoOJelCTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHoOeE
rnoje. BekTop MarHMTHOW WHAYKUMHU. lIpMHOMIT Cynepno3uiMd MarHUTHBIX IOJIEH.
Jluanm MarHuTHOM WHAYKUWU. KapThHa JWMHUM MArHUTHOM WHAYKUMMU TIOJsS
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe noJsie MpOBOJHUKA ¢ TOKOM. KapTuHa JIMHUK MHIYKIMA MarHUTHOTO
MOJs JUIMHHOTO TMPSMOrO0 NPOBOAHMKA W 3aMKHYTOrO KOJIBLIEBOTO ITPOBOJHHUKA,
KaTylKu ¢ TokoM. OnbIT Dpcrena. B3anmoaeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, €€ MOIyIb W HampaBieHUE. [[BUKEHHE 3apsHKEHHOW YaCTHUIBI B
OJTHOPOJTHOM MarHuTHOM ToJie. PaGora cumner Jlopenia.



SIBneHHE ANEKTPOMArHUTHOW MHIYKIUHU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIMH.
DIIEKTPOJBUKYIAsl CHJIa UHAYKIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe nanekTpuyeckoe moJie. OJJEKTPOABWKYIIAs CUJla HMHAYKIUUA B
MIPOBOJIHUKE, TBHKYIIEMCS IOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuio Jlenna.

NunykTuBHOCTE.  SIBIEHHME  CAMOMHAYKUMH.  ODJIEKTPOABMXKYyIIas  cuja
CaMOUWHTyKIINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHHuecKre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUThl,  AJEKTPOABUrATEIb,  YCKOPUTEIM  DJIEMEHTapHbIX  YaCTHII,
MHIYKIMOHHAS TIEYb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anMozeiicTBre ABYX MMPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE 3IIEKTPOMarHUTHOW HHIYKLNH.

[IpaBuio Jlenua.

3aBUCUMOCTh D3JEKTPOJABIKYLIEH CHJIbI WMHIAYKUUHA OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO TIOTOKA.

SIBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3yueHne MarHuTHOTO MOJISl KATyIIKU C TOKOM.

HccnepoBanue 1eCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.

WccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHOW UHYKIWU.

Paszpnes S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUS

Konebarenbhas cucrema. CBOOOAHBIE MeXaHUYECKHE KojieOanus. ["apMmoHnyeckue
koneOanus. [lepuon, yacrota, ammautyna u ¢aza kojebanuit. [IpyKuHHBIA MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHWE TapMOHHMUYECKHX KosieOanumii. [IpeBpaienue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMarHUTHBIE KOJICOAHUS B
UJCATHPHOM  KOJICOATeIbHOM KOHType. AHaJIOTHUS MEXAYy MEXaHUYeCKUMU U
AIEKTPOMATrHUTHBIMU KoJebanusimu. @opmyna ToMcoHa. 3aKoH COXpaHEHUsI SHEPTHH B
UJICATHHOM KOJICOATEIIPHOM KOHTYE.

[IpencraBienne o 3aryxawluxX KojieOaHUsX. BBIHYXXIEHHbIE MEXaHWYeCKUe
kosneOanus. Pezonanc. BeiHyKeHHbIEC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.



[Tepemennsiit TOk. CUHYCOUATbHBIA TEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYAHOE U IEUCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpancpopmarop. IlpousBonctBo, mnepegaya M MOTPEOJICHUE AIEKTPUUECKOU
SHEPruu. OKOJIOTMYECKHE PHUCKU TPU MNPOU3BOACTBE dJeKTposHepruu. KynbTypa
WCMOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHu4yeckre yCTpOMCTBA U MPAKTUUECKOE MTPUMEHEHHUE: AIEKTPUUECKUIN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KOJIEOATEIbHOM CHUCTEMBbI (MPYXUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxaromux KojieOaHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuuuiorpaMMbl  (3aBUCHMOCTH CHJIBI TOKa M HAIPSOKEHUS OT BPEMEHH) IS
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu  mocnenoBaTeNbHOM — COCAMHEHUU  PE3UCTOPA,  KATYIIKH
WHIYKTUBHOCTH U KOHJICHCATOpA.

Mojienb JIMHUY 3TIEKTPONIEPENAYN.

Vyenuueckuii sxcnepumenm, 1abopamopsie pabomol

WccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJTBIX KOJIECOAHUM rpy3a HA HUTH OT JJIUHBI
HHUTHU U MAcChI Tpy3a.

HccnegoBanne mepeMEeHHOro TOKA B LEMU U3 MOCIEI0BATEIBbHO COCIMHEHHBIX
KOHJEHCATOPAa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

Mexannueckue BOJIHBIL, ycloBus pacnpoctpanenus. Ilepuon. CkopocThb
pacnpoCTpaHeHHsi MW JJIMHA BOJHBL.  [lomepeuHble W TPOAOJIBHBIE  BOJHBI.
WNutepdepenius u iuppakuus MEXaHU4ECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3Iy4Y€HUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentaiusi BektopoB E, B, V B snexkrpomarnutHoi BoiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)X€HUE, TMpesoMJICHUe, MoJspu3aius, audpaxiuys,
unrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >IEKTPOMATHUTHBIX BOJIH. [IpyMEHEeHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyuHLMIIBI paIMOCBSA3H U TENEBUACHUSA. Pamnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOLIEN CPEBI.

TexHuueckne yCTpOHUCTBA U MNPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas JHArHOCTHMKAa B TEXHUKE W MEIMIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOIOTbHBIX BOJIH.



Kone6mtomieecs Teo kKak UICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBO pe30HaHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U 4acTOTOM
KOJIeOaHU.

HccnenoBanne CBOWCTB AIEKTPOMArHUTHBIX BOJH: OTPaXXEHUE, MPEJIOMIIEHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuxka

I'eomerpuueckass onruka. lIpsaMonuHelHOE  pacnIpoCTpaHEHHWE CBETa B
OHOpOIHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3akoHBbI OTpaxeHUs cBeTa. [locTpoeHune u300pakeHHl B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3akoHBI MpeTOMICHUS CBeTa. AOCOJIOTHBIN TOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa MNOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CioxHbIi cocTaB Oesnoro cBera. LBerT.

Cobuparonye u paccenBarouiue JUH3bl. ToHKas nuH3a. DOKyCcHOE paccTosHUE U
OoNTHYECKass cuia TOHKOW JuH3bL IlocTpoeHue wu300pakeHHWid B coOuparomux Hu
paccenBaroImKX JuH3ax. @opMysa TOHKOM JIMH3bIL. Y BEJIMUECHHE, 1aBAEMOE JTMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS
HaOJI0JICHUST MAaKCUMyMOB U MUHUMYMOB B HHTEP(PEpPEHIIMOHHOW KapTUHE OT ABYX
CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceeta. udpakuuonHas pemérka. YcaoBUe HAOTIOIEHUS TJIABHBIX
MaKCUMYMOB MpH TAJICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyecknue yCTpOWCTBA W INPAKTUYECKOE TNPUMEHEHHUE: OYKH, JyIa,
¢doToamnmapar, MPOESKIMOHHBIM anmapar, MUKPOCKOT, TEJIECKOI, BOJOKOHHAS OMNTHKA,
nudpakiMoOHHas PEIIETKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsMonHEiHOE PacIpOCTPAHEHUE, OTPaKEHUWE U IPEIOMIICHUE  CBETA.
OnTuyeckue mpuodOpHI.

[TosHOE BHYyTpEHHEE OoTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paykKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHunn crera.

Habmronenune nudpakiuu ceera.

Habmronenune nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenue nossipusaiiuu cBeTa.



Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol
N3mepenue nokaszarens npeioMIICHUS CTEKIA.
HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEILHOCTH

I'paruiel NpUMEHMMOCTH KJIACCUYECKOW MeXaHukd. IlocTynaTel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJSI CKOPOCTHM CBETa B BaKyyMe,
IPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHUM U COKpAILECHHE
JUIMHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3p Macchl C DHEPIHUENM M HMILYJIBCOM PEJSITUBUCTCKOM YaCTUIBl. ODHEPTHUS
IIOKOS.

Pasznes 7. KanToBasi pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyina [lnanka cBs3u sHEepruu GOTOHA C €ro YaCTOTOM. DHEPrus u
UMITYJIbC (POTOHA.

OtkpoeiTue u uccieaopanue (orosrdpdexra. Onbitet A. I'. CroneroBa. 3aKOHBI
dotoapdexra. YpaBHenue OitHmTeiHa g poroaddekra. «KpacHas rpanunar»
dhororddexra.

JlaBnenue ceera. OnbiTol I1. H. JIeOenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MpPUMEHEHHEe: (POTODIEMEHT,
(doToaTUMK, COIHEUHas OaTapesi, CBETOJUO.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHETo (poToaddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHUIO o -YacTHIL.
[Inanerapunas moxens aroma. Iloctynatel bopa. M3nydenue u moruonieHue (poToHOB
MIpU MEPEexXoje aToMa ¢ OJHOT0 YpOBHS SHEPruu Ha Apyroil. Buabl cnektpoB. CriekTp
YPOBHEMN SHEPIUMU aToMa BOJOPOA.

BonnoBeie cBoiictBa wactuu. Bosnel ge bpois. KopmycKylsipHO-BOJIHOBOM
Ty aJiu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHE.

TexHUYeCcKre yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIIEKTPAJIbHBIN aHaIN3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.



Jlemoncmpayuu
Mognens onbita Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmoienne mmHeRvaThIX CIEKTPOB U3ITyYCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
Habmronenue nuHeHyaToro CriekTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI, JIOKA3BbIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpeiTHE
panuoaktuBHOCTH. OmbITEI Pe3epdopaa mo ompeaeneHuio cocTaBa pajlOaKTUBHOTO
uznydenusi. CBoiicTBa anbda-, 6era-, ramma-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha
KUBbIE OPTAHU3MBL.
OtkpeiTHE NpoTOHa U HeWTpoHa. HykionHas Moxens sAnpa ['elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-pacnan. ['amma-usnydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.
DOHeprus CBA3M HYKJIOHOB B sifpe. SnepHble cuibl. JlepekT Macchl sapa.
Anepnsie peakuuu. [lenenue u cuHTE3 AIEP.
SAnepubiit peaktop. TepmosinepHbiil cuHTe3. [IpoOaemMbl U MEpCEKTUBHI SACPHON
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI SAEPHOU SHEPTETUKHU.
OnemMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.
Mertonbl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.
@yH1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3nuecKoil KapTUHBI MUpA.
TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIO3UMETP, Kamepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CU€TurK MOHU3HUPYIOIINX YACTHLI.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
UccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM GoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U acTPOGU3MKH

Otanbl pa3BUTHUS acCTPOHOMHH. [IpukiiamHOe W MHPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMH.

Bun 3Bépnoro Heba. Cose3mmsi, spKue 3BE3ABI, IUTAHETBI, HX BHIMMOC
JIBMDKCHHE.

ComnHaeunas cucrema.

Counnrne. ConHeuHas akTUBHOCTb. McTounuk sHepruu CosHiia v 3BE3/1. 3BE3 B, UX
OCHOBHBIEC XapaKTepUCTUKHU. [[narpamMma «CIeKTpabHBIM KJIaCC — CBETUMOCTBY. 3BE3/IbI
IJaBHOW TMOCJIeAOBATEIIbHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTB» IS 3BE3J
IJIaBHOW  MOCJHEAOBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. (CoOBpEMEHHBIE
peACTaBICHUS O MIPOUCXOXKICHUH U 3BOIOIIMK COJIHIIA U 3BE3T. DTalbl )KU3HU 3BE3I.



Mueunsiii [Iyte — nama [Manaktuka. Ilonoxkenme u nBuxenue CoiHLA B
lNamaktrike. Tunbl ranakTtuk. PaguoranakThkd uM KBazapbl. YEpHBIE IBIPBI B sapax
raJaKTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa606ma. Pasberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenMkTOBOE H3MyUYeHHE.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JIJIS1 ONIPEEICHUS TI0JIOKEHNS HEOECHBIX 00bEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEpHOro MOJIyIIapus U IPKUE 3BE3bI.

Habmronenus B Teneckon Jlynsl, mranet, Miieunoro Ilytu.

O0o0maromiee MOBTOPEHUE

Ponb ¢usuku 1 acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIMAIBHOU 1
ATUYECKOMN cdepax AeSATEIbHOCTU YeJIOBEKa, POJib U MECTO (M3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAy4yHOW KapTHUHE MHUpa, POJb (PU3NUECKOW TEOpuu B (HOpMUPOBAHHUU
MPEACTABICHUM O (U3MUECKOW KapTHUHE MHUpa, MECTO (U3MUECKOM KapTHUHBI MHUpa B
00111eM psIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kiacce ocyliecTBIseTCs ¢ yuéToM
coJiepKaTeNIbHBIX MEXITPEIMETHBIX CBsI3€l C KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemuvie nousamusi, CBS3aHHbIE C HU3YYEHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJIEHHE, HAYyYHbIN (DaKT, TUNoTe3a, puznueckas BEIUYMHA, 3aKOH, TEOPUS,
Ha0II0ICHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUW, TPUTOHOMETpUUYECKHE (YHKIIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOMKIECTBO,
BEKTOPbl M WX MPOCKIUM HA OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB, IMPOU3BOIHBIC
AJIEMEHTApHBIX (PYHKIIUNA, TPU3HAKH TOJI00HS TPEYTOJLHUKOB, OMPEIeNICeHNE TII0IA TN
MJI0CKUX QUTyp U 00bEMa Tell.

buonoeus: snexrpudeckue SBICHUS B )KUBOW MPUPO/IE, KOJIEOATEIbHbBIE JBUKEHUS
B KMBOW NPUPOAEC, ONTUUYECKUE SBIICHUA B KUBOM NMPUPOJAE, ACUCTBUE paaualliyd Ha
YKUBBIEC OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX TEIL,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUIECKON PEeETKU, CIEKTPATIbHBIN aHAIN3.

Teoepaghus: marHUTHBIE TOJIFOCA 3€MJIM, 3aJI€)KM MAarHUTHBIX Py, (GOTOChEMKA
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3€MIIETPSCCHU M.

Texnonocua: JTWHUU  BJEKTpoNEpenay, TEHEepaTop IMEePEMEHHOro0  TOKa,
3JIEKTPOJIBUTATEIIb, MHIYKIIMOHHAS [1€4b, PaJap, paIUONPUEMHHUK, TEJIEBU30D, AaHTCHHA,
teneon, CBY-meub, NpPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHCUHAS
OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenune yyeOHOro mnpeaMera «@Pu3nMka» HAa YpPOBHE CpeaHEro oOIlero
obOpazoBaHus (0a30BBI yPOBEHB) JOHKHO OOCCIEUUTh JOCTHXKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUsA YyueOHoro mnpeamera «Duszuka» TOIKHBI
OTpaxaTh TOTOBHOCTh M  CIOCOOHOCTh  OOYYaloOIIMUXCS  PYKOBOJCTBOBATHCS
chOPMHUPOBAHHOW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpHUEHTALINH, MO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOLINX
TPaJUIIUOHHBIM IIECHHOCTSIM POCCHUUCKOTO OOIECTBA, PACIIMPEHUE KM3HEHHOTO OMbITA
U ONbITa JIEITEIBHOCTH B IPOLECCE pea3allMi OCHOBHBIX  HAallpaBJIICHUU
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYAIOUIErocsl KaK aKTUBHOTO WU
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

IIPUHSTHE TPaJIULMOHHBIX 00IIEYETOBEYECKUX T'YMaHUCTUYECKUX 51
JEMOKPATUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEpecax TIPaxIaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYTIPABJICHUHU B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHHUE B3aMMOJECHUCTBOBATH C COLMAIBHBIMA UHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIMSIMHU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYyaIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IEHHOCTHM, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHME JINYHOTO BKJIaJ1a B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOILICHUWE K MHPY, BKIIOYas 3CTETUKY HAay4YHOrO0 TBOPYECTBA,
MpUCYIIEro (PU3NYeCcKoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K pa3audHbIM cdepaM npodeccuoHaIbHON NeSITENLHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOpP OymyIiei
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TFOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHMIO M CaMOOOpa30BaHHUI0 B 00JACTH
(U3UKY HA IPOTSKEHUU BCEU KU3HH,

6) 3K0JIOTNYeCKOTr0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh ~ JKOJOTUYECKOW  KYJIBTYPBl, OCO3HaHHE TJI0OATHFHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IUTAHUPOBAHUE W OCYILIECTBJICHUE JIEUCTBUII B OKpYXalollled cpelie Ha OCHOBE
3HAHMS 1IeJIe YCTOMUYHUBOTO PAa3BUTHS YEJIOBEUECTBA;

pacUIMpPEHHE OIbITA JEATEIBHOCTH SKOJOTMYECKON HAIpPaBIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3UUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYyYHOH JESATENbHOCTHU, TOTOBHOCTh B IPOLIECCE M3YyUEHUS
(U3MKA ~ OCYHIECTBISATh  NMPOEKTHYIO M HCCIEAOBATENIbCKYI0  JIEATEIbHOCTh
WHJUBUTyaJIbHO U B TPYIITIE.

METAIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/bHBbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA
Bba3oBble Jioruyeckue aeiicTBUS:

CaMOCTOSITENIEHO (POPMYJUPOBATh U aKTyalM3UPOBATh MPOOJIEMY, paCCMaTPHUBATh
€€ BCECTOPOHHE;

ONpeAeNATh IeNIM JACSITENbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU UX
TOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEUHs B pacCMaTpUBAEMbIX (U3UYECKUX
SBIICHUSX;

pa3pabaThiBaTh IUIAH pELIEHUS MpoOJeMbl ¢ YYETOM aHalu3a HMEIOIINXCS
MaTepUaJbHBIX U HEMaTEpUaJIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBBI B JCSITENBHOCTh, OLIEHWBATH COOTBETCTBHE PE3YyJIHTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATH U BBINOJHATH pad0Ty B YCJIOBUSX PEAIbHOIO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUA:

BJA/IeTh HAyYHOW TEPMHUHOJOTHEH, KIIOYEBHIMH TMOHITHSAMH W METOJaMHU
buznueckoil HayKu;

BJa/IeTh HABbIKAMHU Y4Y€OHO-HCCIIEOBATEIbCKON M MPOEKTHOU IESATEIBHOCTH B
0o0nacTu (PU3MUKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
METOJIOB peIIeHHus 3a1ad (PU3UYEeCKOro CONEep)KaHWs, NPUMEHEHHUIO Pa3IuYHBIX
METO/IOB TMIO3HAHUS;



BJAaeTh BUJAAMH JCSATCIBHOCTH TIO TIOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETalny, MTpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YICOHBIX CHUTYAIUsX,
B TOM YHCJIC TIPU CO3/IaHUU YUYESOHBIX MPOCKTOB B 00JIACTH (PU3UKU;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBSA3U U aKTyaJIN3UPOBATh 3a/1a4y, BHIJIBUTATh
TUTNIOTE3y €€ pelieHus, HaXOIUTh apTYMEHTHI JIsl JOKa3aTeIhCTBA CBOUX yYTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTSPUH PEIICHUS;

aHAIM3UPOBATH TMOJTYYCHHBIE B XOJE PEIICHUS 33aJa4d Pe3yJIbTaThl, KPUTHUCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (QOpMYyIUpOBaTh COOCTBEHHBIE 3a7ayd B  00Opa3oBaTeNbHOM
NESTETPHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIEHUBAThH PUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWs 10 (u3MKe B  MPAKTUYCCKYI0  00JIACTh
KU3HEICATCITHOCTH;

YMETh HHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIbHBIC MTOAXObl U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nndopmanmueii:

BIIQJICTh HaBBIKAMHU TOJydYeHUS WHGOpPMAIMU (PU3NYECKOTO COMACpKAHHUS W3
WCTOYHUKOB pAa3HBIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBISATH IIOWCK, aHaJW3,
CUCTEMATH3AlMI0 M HWHTEpHpeTanuio HHGOPMAIMK Pa3IMYHBIX BUIAOB U (Hopm
MIPE/ICTABJICHHUS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

HCITOJIB30BaTh CPe/ICTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEeIICHNM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OPraHMW3AIlMOHHBIX 3aJad ¢
cobmoaecHueM TpeOOBaHMI  APrOHOMHKH, TEXHUKH O€30MacHOCTH, THTHUCHBI,
pecypcocOepexeHuns, TMpaBOBbIX M OTUYECKUX HOPM, HOPM HUHGOPMAIIMOHHON
0e30I1aCHOCTH;

CO37aBaTh TEKCThI (DU3UYCCKOTO COACPKAHMS B Pa3IUYHBIX (popMaTax ¢ yd&Tom
Ha3HauYeHUsT WHQPOpPMAIUM U LEJEBON ayJIUTOPHH, BBIOMpas ONTHUMAIBbHYIO (QopMy
MIPEICTABJICHUS ¥ BU3YaTU3allUU.

KomMMyHuKaTHBHBIC YHHBeEpPCaIbHbIE y4eOHbIe JeHCTBUS:
OCYIIECTBIISATh OOIIEHNE HA YpOKaxX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHPIUKTHBIX CUTYallMi U CMATYATh KOHPIUKTHL;
pPa3BEPHYTO M JIOTMYHO WM3JIaraTb CBOKD TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;
IIOHMMATh M HCIOJB30BaTh IPEUMYIIECTBA KOMAHIHOM W WHIAWBUIYaJIbHOU
paboTHI;
BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JCHCTBHM € Yyd4&€TOoM 0OIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;



OPUHUMATh LEIH COBMECTHOU JIEATETbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATD
JNEUCTBUA TO €€ MOCTHXKEHMIO: COCTaBIISITh IUIaH JEUCTBUM, pacnpeaeniarh poju ¢
y4€TOM MHEHUN YYaCTHUKOB, OOCYKJaTh PE3YJIbTAThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa W KaXJOr0 y4aCTHUKA KOMAHIbl B OOIIMIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBbIE TMPOEKTHI, OLIEHHUBATh HJIEM C TO3UIUU  HOBU3HBI,
OpUTHUHAIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBISATh MMO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3IMUHBIX CUTYaIIMSIX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanms:

CaMOCTOSITEJIbHO OCYIIECTBJISITh [O3HABATEIbHYIO JESITEIBHOCTh B 00JAcTH
(U3UKHN 1 aCTPOHOMUH, BBISABIIATH IPOOJIEMBI, CTABUTH U (POPMYJIUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH PEIICHUs] PACUETHBIX M KAYECTBEHHBIX 3aJ1ad,
IJIaH BBINOJHEHUS NPaKTUYECKOM paboThl € YYETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MIPEAOUYTEHUMH;

JienaTb ~ OCO3HAaHHBIA  BBIOOP, AapryMeHTUpOBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (DOPMUPOBAHUIO U TPOSIBICHUIO IPYIUIIMUA B 00MacTu (PU3MKH,
MTOCTOSIHHO TIOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/IeTh HABBIKAMM IO3HABATENIbHOM peQuieKCHMM KaK OCO3HAHMS COBEpIIaeMbIX
JNEUCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU MJii OLEHKH CUTyallud, BbIOOpa BEPHOIO
pelIeHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBbI M AapryMEHTBl JPYTrMX T[pU aHAJIU3€ pPE3yJIbTaTOB
NEeSTENbHOCTH;

OPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTBl JPYTrMX T[pU aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mnponecce AocTUKEHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHMSI MPOrPaMMBbl IO
dbu3uke I YpPOBHS  CpelHEro  obOmiero  oOpa3oBaHusi Yy  OOydaromuxcs



COBEPILICHCTBYETCS AMOIIMOHAIBHBIN UHTEIUICKT, Mpeanoaararonun
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHHs, BKJIIOYAIONICTO CIIOCOOHOCTh IOHMMATh CBOE SMOIIMOHAILHOE
COCTOSIHHE, BHJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHON AYMOITMOHAIBHOMN C(ephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUSA, BKJIOYAIOIMIET0O CaMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTD aIalITUPOBATHCS K SIMOIIMOHAIBHBIM
U3MEHEHUSM U TIPOSBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMU, BKIIOYAIOUIEH CTPEMIJICHHE K JOCTHXEHHUIO LEIU U
yCIiexXy, ONTHUMHU3M, HWHUIMATUBHOCTh, yMEHUE JEHWCTBOBaThH HCXOAS U3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTH ITOHMMATh SMOIIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBIECHUU OOIIEHUS, CHOCOOHOCTh K COUYBCTBUIO U
COTIEPEKMUBAHMUIO;

COITMAJILHBIX HAaBBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPAaMBAaTh OTHOIICHHUS C
JTPYTUMH JIFOABMU, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3pemmarh KOHMIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y O0YUaOIIUXCSl YMEHHI:

JE€MOHCTPUPOBaTh Ha MpHUMEpax pojib U MeCTO (GU3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPa, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIOICH;

YUUTHIBaTh TPaHUIBl NPUMEHEHUS  HM3YyYEHHBIX  (U3NYECKUX  MOJEJei:
MaTepuajgbHas TOYKa, MHEpLMaJbHAs cUCTeMa OTCYETa, abCONIOTHO TBEPIOE TEIO,
WJICAIbHBIA Ta3, MOJEIU CTPOCHMS Ta30B, JKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3apsij NPy PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3WYECKHUE SABJICHHS (IPOLIECCHI) M OOBSICHATH MX HA OCHOBE
3aKOHOB MEXaHHWKH, MOJEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA U
JNEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IPAMOJIMHEMHOE JBHUKECHMUE,
CBOOOJIHOE TAaJIEHUE TN, JTBUXKEHUE MO OKPYXHOCTH, MHEPLIMs, B3aUMOJICUCTBUE Te,
muddy3usi, OpOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUJIKOCTEH M TBEPIBIX TEJ, U3BMEHEHHUE
o0bEéMa Ten mNpu HarpeBaHuWU (OXJAXICHHH), TEIJIOBOE paBHOBECHE, HCIApPEHUE,
KOHJEHCAlus, IUIABJIEHUE, KPUCTAUIM3alus, KUIIEHUE, BIAXHOCTh  BO3/YyXa,
MOBBIIICHUE [1aBJICHUS ra3a NpPHU €r0 HarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXIY
IapaMeTpaMM COCTOSIHHS Ta3a B HM30MPOLIECcCaxX, JJIEKTPU3ALMS TEJ, B3aMMOJEHCTBUE
3apsA0B;

ONUCHIBATh MEXAHUYECKOE JBIKEHUE, UCIHONb3ys (PU3UUYECKHE BEJIUYMHBI:
KOOpAMHATA, IyTh, NIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIA, UMITYJIbC
Tena, KUHETUYeCKas »HHEprus, MOTeHIMalbHAas DSHEpPrusi, MeXaHWyeckas padora,
MEeXaHU4ecKasi MOIIHOCTb; MPU ONMUCAHUU MPABUILHO TPAKTOBATh (DU3UYECKUU CMBICIT



UCIIOb3YEMbIX BEJIMYMH, HX OO0O3HAUEHUS W EIUHUIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOITUE JAHHYIO (PU3MYECKYIO BEIMUMHY C IPYTUMH BETUUNHAMU;

OTIMCHIBATh M3YUYECHHBIC TEIJIOBBIE CBOMCTBA TEJI U TEILJIOBBIC SIBJICHUS, UCIIOIB3YSI
(M3UYeCcKUe BEIMYMHEL: JTaBJIICHUE Ta3a, TEMIIepaTypa, CPEIHSS KHHETHIECKasT SHEPT s
Xa0THYECKOTO JBWKCHHUS MOJIEKYJ, CpPEIHEKBaapaTHYHAas CKOPOCTh MOJICKY,
KOJMYECTBO TEIJIOThI, BHYTPECHHSSI dHEprus, padora rasza, kKod(pOUIIMEHT IOJIE3HOTO
JEHUCTBUS TEIJIOBOTO JBUTATElIs; NP OMMCAHUW TPABWJIBHO TPAKTOBaTh (PU3MUECKUN
CMBICJI WICTIONIb3YEMBIX BEIUYMH, UX OOO03HAUYCHUS M EIUHUIILI, HAXOAUTh (DOpMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUHUHY C IPYTUMH BEIIMUNHAM;

OMHCHIBATh HM3yYCHHBIC JJICKTPUUECKHE CBOMCTBA BEIIECTBA U JJICKTPUUCCKHE
SBJICHUS (TPOLIECCHI), MCHOJIB3Ysl (U3UYECKUE BEIUYMHBL: DJICKTPUUSCKUN 3apsi,
AJIEKTPUUYECKOE TT0JIe, HANPSKEHHOCTD MOJIsA, MOTEHIMAJ, PA3HOCTh MOTECHITMAJIOB; MPU
OTHMCAHWM TPABWJIBHO TPAKTOBATh (DM3MYECKUH CMBICI HCIOJIb3YEMBIX BEIMYHH, WX
0003HAYEHUS W CAVHMIIBI, YKa3bIBaTh (JOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO
BEJIMYMHY C IPYTUMH BEIUINHAMU,

aHaJM3UpPOBaTh (UBUYECKHE TMPOIECCHl M SABICHUS, HCMIOJB3YS (HU3UUYCCKUE
3aKOHBI ¥ TIPUHIIUIIBL: 3aKOH BceMupHoro tarorenus, |, 11 u Il 3akons1 HeroToHA, 3aKk0H
COXpaHEHUS MEXAHWYECKOW OHEPTrUH, 3aKOH COXPaHEHUS WMITYJIbCca, TPHHIIHI
CYNEpIIO3UIINA CHUJI, TIPUHIMI PABHOMPABUS WHEPIUAIBHBIX CHCTEM OTCUETa,
MOJICKYJIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBa, T'a30BbIC 3aKOHBI, CBS3b
CpeaHel KHHETHMYECKOM SHEPruu TEIUIOBOTO JBIJKCHHS MOJICKYJ C aOCOIIOTHOU
TEeMITepaTypoi, MEepBbIi 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHCHHS DJICKTPUICCKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pa3iudarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €TO
MaTEeMaTUYeCKOE BBIPAKEHUE U YCIIOBUS (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIUIBI JACHCTBUS MAIllMH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inuyaTh YCJIOBHS WX OE30MaCHOr0 HCIIOJIL30BaHUS B ITOBCEIHEBHOM
YKU3HH;

BBITIOJTHATH KCIIEPUMEHTHI TI0 UCCIICTIOBAHUIO (DU3UICCKUX SBICHUN M TIPOIIECCOB
C WCIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HM3MEpPEHUM, MPH 3TOM (POpMyIUpoBaTh
nmpobiieMy/3agadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTa, cOOHMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYA0BaHMS, POBOJAUTH ONBIT U (POPMYIIMPOBATH BHIBOJIHI;

OCYIIECTBJISATH MPSAMBIC U KOCBEHHBIC H3MEPEHUS (PU3NUCCKUX BEITUUUH, TIPH ITOM
BBIOMPATh ONTHMAJBHBIA CIIOCOO HM3MEPEHHS W HCIIOIh30BaTh HM3BECTHBIE METOJIBI
OLICHKU MOTPEMTHOCTEN U3MEPEHHUI;

MCCJIEI0OBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMU BEIMYMHAMU C UCIIOJIb30BaHUEM
MPSAMBIX U3MEPEHUMN, TIPU dTOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTH (DPM3MYCCKUX BEIUYMH B BUJIC TAONHIl U TpadUKOB, JIeIaTh
BBIBOJIBI 1O pe3yJIbTaTaM MCCIICIOBaHMUS,

coOmoiaTh TpaBmiia 0E€30MacHOTO TpyJa MPU TPOBEICHUM WCCIIENOBAHUN B
paMKax y4eOHOrOo DJKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIIbCKOM U  TMPOEKTHOU
NEATEIbHOCTU C HCIOJIb30BAHHEM HW3MEPUTEIbHBIX YCTPONCTB M JIaDOPaTOPHOIO
000opyI0BaHUs;



pemiaTh pacy€THbIC 3aJlayd C SABHO 3aJIaHHOM (PU3MUYECKOW MOJEIbI0, MCHOJb3Ys
¢du3nUeckue 3aKOHBI W TMPHUHIMUIIBI, HA OCHOBE aHAlM3a YCIOBHUS 3a/aud BbIOMPATH
(U3MYECKYI0 MOJIENb, BBIIETATh (PU3NUECKHE BETUYMHBI U (HOPMYJIIbI, HEOOXOIUMBIE
JUIsl €€ pelIeHus, MPOBOAUTH PACUETHI U OLICHUBATH PEAIbHOCTH MOJYYEHHOTO 3HAUEHUS
(M3UYECKON BETMYNHEI;

pelmarh KayeCTBEHHBIE 3aJayd: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY pacCyKIECHHU C ONOpOMl Ha U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKUe ABIICHUS;

MCIIOJIB30BaTh TPHU PEIICHWH yYeOHBIX 3aJad COBpPEMEHHBbIC HH(POPMAIIMOHHBIC
TEXHOJOTUU [IJIi TIOMCKA, CTPYKTYPUPOBAHHUS, WHTEPHpPETAlMd W MPEIACTABICHUSI
y4eOHOM M HAy4YHO-TIOMYJSIipHOM HWHGOpPMAIMU, TMOJIYYEHHOM U3  Pa3IUYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

MPUBOJIUTh MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE MPOILIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM MKU3HU IS
oOecrieueHuss 0€30MACHOCTU TMpU OOpalleHuu ¢ MNpudopaMd U TEXHUYECKUMHU
YCTpPOMCTBaMH, JJIi COXPAHEHUsI 370POBbsI U COOJIIOJICHUS HOPM DKOJIOTHYECKOTO
MOBEACHHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B IPyMIIE C BHIMOIHEHUEM PA3IUYHBIX COIMAIIBHBIX POJIEH, INIAHUPOBATh
paboTy Tpynmbl, palMOHAIBLHO pACHpENeNiaTh OO0SI3aHHOCTH W IUIAHUPOBATh
NeATEeIbHOCTh B HECTAHJIAPTHBIX CUTYAIUsX, aJ€KBaTHO OLICHUBATh BKJIAJ KaXXIOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOMN TTPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0A30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa TPHUMEpPAX poJib U MecTo (GU3NKU B (HopMUpOBaAHHUH
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUHA, B NPAKTUYECKOW JEATEIbHOCTH JIIOAECH, LEJIOCTHOCTh M €IMHCTBO
(bU3UYECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI IPUMEHEHHS U3YUYEHHBIX (DU3UYECKUX MOJENCH: TOYECUHBIN
ANEKTPUUYECKUN 3apsl, JIy4 CBETA, TOUEUHbIM UCTOYHUK CBETA, SiAEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO sI/Ipa MPHU pelIeHUN (PU3NMUECKUX 3a/1ay;

pacno3HaBaTh (PU3WYECKHUE SABJICHUS (IPOLIECChl) M OOBSICHATH MX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DU3WKH: JJIEKTpUUECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MArHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBHE
MarHUTOB, AJIEKTPOMArHuTHas WHIYKIUS, TEUCTBUE MAarHUTHOTO MOJI Ha MPOBOJHUK C
TOKOM ® JBWXKYIIMICA  3apsii, OSJEKTPOMArHUTHBIE KOJICOAHWST W BOJIHBI,
MPSIMOJIMHEMHOE PaCIpOCTpaHEHUE CBETa, OTpaKeHUe, MpeoMIIeHUe, HHTepdepeHIIus,
mudpakiuus W TOJSpU3allds CBETa, IUCIepCUsi CcBeTa, (hoTodnekTpudeckuii ¢ QexT
(boToaddexT), cBeToBOe maBiCHHWE, BO3HUKHOBCHHE JIMHEHYATOTO CIIEKTpa aroMa
BOJOpPOJA, ECTECTBEHHAS U UCKYCCTBEHHAS! PAJIMOAKTUBHOCT;



ONUCHIBATh M3yYEHHBIE CBOMCTBA BeEIIECTBAa (JIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, DIEKTPUUECKYIO MPOBOJUMOCTb PA3IMYHBIX CPEl) U DJIEKTPOMArHUTHBIE
ABJIEHUS (IPOLIECCHI), UCTIONB3Ys PU3NUECKUE BEIUUYUHBL: JIEKTPUUECKUN 3apsi, cuja
TOKa, DJCKTPUUECKOE HAMpsHKEHHE, JJIEKTPUYECKOE COMPOTHBIICHUE, PAa3HOCTh
MOTEHIMAJIOB, AJIEKTPOJBIDKYIAs CHiIa, padoTa TOKA, MHIYKIUS MAarHUTHOTO TIOJIS,
cwia Amnepa, cwia JIopeHna, UHAYKTUBHOCTh KaTyLIKH, HEPTUS AJIEKTPUUYECKOTO U
MarHUTHOTO IOJIEH, IEPUOJ U YaCTOTa KoyeOaHUIl B K0JeOaTEIbHOM KOHTYpE, 3apsal U
CHJIa TOKa B MPOIIECCE TapMOHUYECKUX AIIEKTPOMArHUTHBIX KojeOaHui, (PokycHoe
paccTosiHMe W ONTHYECKas Cujia JIMH3bI, NPU OMUCAHUHM MPABHIBHO TPAaKTOBATh
(bu3MYECKU CMBICT UCTIOIB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €IUHUIIBI, YKAa3bIBATh
(opMyJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BEIUUMHAMU;

OIHCHIBaTh U3YUYECHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONb3Ysl (hU3nuecKue
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YACTOTa CBETa,
SHEPrHUsl U UMITYJIbC (POTOHA, TIEPUOJI TTOTypaciajia, YHEPTHs CBA3M aTOMHBIX s/Iep, IPU
OMHCAaHUU TMPABUIBHO TPAKTOBATH (DPM3MUYECKUN CMBICT MCIIOJIB3YEMbIX BEIMYMH, HX
0003HAUYEHUS U €IMHUIIBI, YKa3bIBATh (POPMYJIbI, CBS3bIBAIOIINE AAHHYIO (PU3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYMHAMU, BBIUUCIATH 3HAU€HUE (PU3NUECKON BETMUHHBI;

aHAJIM3UPOBaTh (DU3MUECKHE TIPOIECCHl M SBICHHS, HUCHONB3YS (PHU3UUIECKHE
3aKOHBI M TPHUHLIMIBL: 3aKOH OMa, 3aKOHBI IOCJIEOBATEIFHOTO W TapauIeTbHOTO
COEIUHEHHs] TMPOBOJHUKOB, 3akoH Jxoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOU
UHAYKIHUH, 3aKOH NPSIMOJIMHEHHOTO pacHpOCTPAHEHUs CBETa, 3aKOHbl OTPa)KEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DiHIUTEWHA 175 (oTodPdeKkTa, 3aKoH
COXPAaHEHHUs DHEPTrUHW, 3aKOH COXPaHEHUS HUMITyJIbCa, 3aKOH COXPAaHEHUs
AIIEKTPUIECKOTO 3apsijia, 3aKOH COXpPaHEHHsI MACCOBOTO UMCa, MOCTynaThl bopa, 3akoH
pPaZoaKTUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €TO0
MaTeMaTHYeCKOe BhIPAXKEHUE U YCIOBHS (IpaHULlbl, 0071aCTH) IPUMEHUMOCTH;

OTIPE/ICTIATh HAMpaBJIEHWE BEKTOpa WHAYKIWA MAarHUTHOTO TOJS TPOBOJHHKA C
TOKOM, CWJIbl AMniepa u cuiibl JIopeHna;

CTPOUTH M OIHUCHIBaTh M300paKEHUE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM, TOHKOM
JIMH301;

BBIMOJIHATH HKCIEPUMEHTHI TI0 UCCIEA0BAHUIO0 (PU3NYECKUX SIBJICHUN U MPOIIECCOB
C WCIOJIb30BaHHWEM TMPSMBIX M KOCBEHHBIX W3MEpPEHUU: TpPU 3TOM (HOPMYITHpPOBATH
npobsieMy/3aadyy M TUNOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPeJIOKEHHOT0 000PYA0BaHUS, TPOBOAUTH ONBIT U (POPMYITHUPOBATH BHIBOIBL;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIIMYUH, IPU ITOM
BEIOMpATh ONTHMAIBHBIA CIMOCOO HM3MEPEHHS W HCIOJIBh30BaTh HM3BECTHBIC METOIIBI
OLICHKU ITOTPELIHOCTEN U3MEPEHHUI;

MCCIIEZIOBATh 3aBHCHUMOCTH (DU3MUYECKUX BEIWYMH C HCIIOJB30BAHUEM TMPSIMBIX
U3MEpPEHUIl: TpU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHI
MOJIyY€HHOW 3aBUCHMOCTH (PU3UYECKUX BEIMYMH B BUJE TAOMUI U TpadHKOB, AETaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEJOBAHMS;



coOmro/laTh TpaBuia OE€30MacHOro Tpyda MpU TPOBEIECHUU HCCIEIOBAHUNA B
paMKax y4yeOHOro DSKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM M  MPOEKTHOU
JESTEABHOCTH C HCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB M JTAOOPATOPHOIO
000pynOBaHUs;

pemarh pacyéTHHIE 3a/1a4dl C SBHO 3a/laHHOM (DHU3HUECKON MOENbI0, UCTIOIb3Ys
¢du3nUecKkue 3aKOHBI W TMPHUHIMUIIBI, HA OCHOBE aHAM3a YCIOBHUS 3a/laud BBIOUPATH
(U3MYECKYI0 MOJIENb, BBIIETATh (PU3NUECKHE BETUYMHBI U (HOPMYJIIbI, HEOOXOIUMBIE
11 €€ peleHusi, MPOBOIUTh PACUETHI U OLIEHWBATH PEAIbHOCTD MOJYYEHHOTO 3HAUCHHUS
(M3UYECKON BETMYNHEI;

pelaTth KayeCTBEHHbIE 3aJayd: BBICTpaMBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY pAaCCy X JACHUM C Omopod Ha M3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nYecKue SBICHUS;

WCIIONIb30BaTh TPH PEIICHUWH Y4YEOHBIX 3a/lad COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJOTHH JUISI TIOWCKA, CTPYKTYPUPOBAHMS, HWHTEPIPETAMd M MPEICTaBICHHUS
y4eOHOM M HAy4HO-TIOMYJSIpHOW HWHMOpMAIUU, TMOJIYYEHHOM U3  Pa3IMYHBIX
HMCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTyYaeMyto HH(OpMAIIHIO;

OOBSACHSATH MPUHIIMIIBI JEHCTBUSA MAIllUH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3inyaTh yCIOBHS X 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHOM KU3HM;

MPUBOJANTHh TPUMEPHI BKJIAJa POCCHUCKUX W 3apyOCKHBIX YUIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (M3WKE B MOBCEIHEBHON XU3HU IS
oOecrieueHuss O€30MAaCHOCTM TMpU OOpalieHuu ¢ MNpudopaMd M TEXHUYECKUMHU
YCTpOMCTBaMH, HJIsi COXpPAHEHHs 3/I0POBBS M COONIOACHHS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYXKAIOIIEH CpelIe;

paboTath B TPyMIIE C BHIMOIHEHUEM PA3TUYHBIX COIIMAIBHBIX POJIEH, INIAHUPOBATh
paboTy Tpymmbl, palUoOHAJIBHO pacHpenessTh OO0s3aHHOCTH H  IJIAHUPOBAThH
JESITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIlHsIX, aJI€KBATHO OIICHMBATH BKJIAJ Ka)XXJIO0TO U3
YYaCTHUKOB TPYMIBI B pEHICHUE paCCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro no pasneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1 0
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

dazoBbIe Mepexoabl

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 pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 0 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 0 3 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1
DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 htts://m.edsoo.ru/7fA1c97c
4.2 Crpoenne aToma 4 0 0 bubmmoreka [IOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggg;t;;gﬁﬁmmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 ®usuka — Hayka o npupoae. Hayunsie 1 bubnnorexa [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIETr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHun
2 COBPEMEHHOM i)a YHOU K(z FT)I/IHII; MHpa, B 1 bubmmorexa [IOK
P . P P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MexaHu4ecKoro ABmxeHus. [lepemenienue 1 bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHUE
4 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubmuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e
5 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
5 KpuBonuneiitnoe nBuxenue. /Iprmxenne 1 bubmmoteka IIOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
7 PaBHOMEpHOE MPAMOIIMHENHOE JBHKEHUE 1 bubmorexa LOK
P P A https://m.edso00.ru/ff0c3620
[TpuHIMTT OTHOCUTENBLHOCTH [ amues.
8 HNuepnmansable cucTeMsbl oTcuera. [lepBrrit 1 bubmmorexa TIOK
P P HeP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunnun cynepno3unun
9 cwit. Bropoii 3akoH HII)DIOTI(I)Ha ?m ’ ) 1 bubmmorexa [IOK
 DTOPOH 3 A https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOU TOUKH
10 Tperuii 3akoH HproToHA 111 MaTepUaIbHBIX 1 bubmuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TOYCK

https://m.edsoo.ru/ffOc3be8

1 3aKkoH BceMUpHOro TsaroreHus. Cuna bubnmnoreka HOK
TshKecTu. [lepBasg kocMHuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub6nmmoreka [IOK
12 Cwita ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kocxddunment tpenus. Cuna
13 conpo?IfIBneHH}I l'Iqu)/I(b,Z[BI/I)KCHI/IIf Tena B bubmorexa LOK
https://m.edsoo0.ru/ff0c3f76
KUJKOCTU WM ra3e
[ToctynatenbHoe U BpaliaTeabHOE ABIKEHUE
14 a0CoOMIOTHO TBEPAOTO Tena. MOMEHT CHIIBI. bubmmoreka [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynec MaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepUaibHbIX TO4YEK. MIMITynbe cuibl. 3aKOH Bu6mmoteka [JOK
COXpaHEHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKCHHE
Pabota u moutHoOCTh cuiibl. Kunetuueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 brbmmorexa [TOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHNU KHHETUYECKOW YHEPTUU
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTHUS YIIPYTO AePOPMUPOBAHHOM bubnmnorexa [JOK
npykuHbl. lloTeHManbHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[loTeHuManbHbBIe 1 HEMOTEHIUAIBHBIE CHUJIBL.
CBs13b paOOTHI HEMOTEHIIMAIBHBIX CUIT C
18 M3MEHEHHEM MEXaHWYEeCKOM 3Heprun bubmmorexa LIOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU
19 JlaGopaTtopHas pabota «MccinenoBanue cBsizH

paboTHI CHIIBI C UBMEHEHUEM MEXaHUYECKOM



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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SHEPIUH Tejla Ha IIPUMEPE PACTSHKCHUS
PE3MHOBOIO KIYTa»

20

21

22

KonTtponsnas padora no teme «Kunematuka.
Jlunamuka. 3aKOHbI COXpaHEHHUSI B
MEXaHUKE»

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newkenue. Auddysus

XapaxTep JBUKESHHS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Mojienu CTpOeHHUsI Ta30B,
KUAKOCTEH U TBEPIBIX TET

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonnuecTBo BemecTsa.
[TocrosinHas ABoraapo

24

25

TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubmmoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYII.
VYpaBHenue Mengeneesa-Knaneiipona

bubmmoteka IIOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUS Pa3peKEHHOTO razay

N3onporiecchl B uaeaIbHOM ra3e u ux
rpaduueckoe npeacTaBIeHue

but6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss 3HEprus TEPMOJANHAMHAYECKOU
CUCTEMBI U CTIOCOObI €€ N3MEHEHU.
KonuuecTBo Teminotel u padota. BHyTpeHHss
JHEPIrus OJTHOATOMHOIO HIEAIBHOTO Ta3a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bubnunoreka LIOK

31 B
FHARL TermIonepeaat https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonuruecTBo TEII0THI PH TEIIonepeaaye bubmmorexa LIOK
. p peAac. https://m.edsoo.ru/ff0c5c36
AnuabatHblIii mporiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bu6mmotexa [JOK
IIPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTh MpoIieccoB B IPUPOJIE. bubnuoreka [{OK
34 .
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edso00.ru/ff0c6230
35 [Tpunmun gevicteust u KI1/ TermoBoit bubnunoreka LIOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKoJoru4eckue npooIeMbl TEII0OIHEPTETUKH
38 O06o6mmarmuil ypok «MoJieKyspHas bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edso0.ru/ff0c6938
KonTponbHas pabora no teme
39 «Monexynsprast pusuka. OCHOBBI brbmmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHAs 1 OTHOCUTETbHAS BIIAXKHOCTH bu6mmoteka IIOK
Bo3ayxa. HacelleHHslii map https://m.edsoo.ru/ff0c64d8
Tépnoe teno. Kpucramnmueckne n
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuotexa [JOK
KpUCTaLIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEepHaIIbI
43 [InaBnenue u kpucTauuzanus. Y aenbHas bubmuoteka [IOK
teryioTa miaBneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TerIoBoro 6agaHca bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5c36
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45 DneKTpu3zanus Tel. DIEKTPUUECKUH 3apsil. bubmmoreka [JOK
JIBa BUJa AIIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ffOc6bcc
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H:ﬂynpOBOHHI/IKI/I. 3a12))H COXpaHCHHS bubamorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOTO 3apsijia
47 B3aumoneiicteue 3apsanoB. 3akoHn Kynona. bubmuorexa [IOK
TodeuHblil 2JIEKTPUYECKUH 3apsij https://m.edsoo.ru/ff0c6ce4
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
48 [TpuHIMI CyNepIIO3UIIH SIEKTPUUECKUX bubmmorexa LIOK
o N https://m.edsoo.ru/ffOc6df2
nosnieit. JIunuu HanpsHKEHHOCTH
49 Pabota cuit aneKkTpocTaTHuecKoro moJisi. bubmmoreka [JOK
ITorennuman. Pa3HoCTh MOTEHIIMATOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B
50 AIIEKTPOCTATUICCKOM ITOJIC. bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018
HusnexTpudeckas MpOHUIIAEMOCTh
N bubmuoreka [{OK
>1 dnekrpotukocts. Komaencarop https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. bubnnorexa [JOK
DHeprusi 3apsyKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
JIEKTPOEMKOCTH KOHJeHcaTopa”
[IpyuHIHAI 1EHCTBHS U IPUMEHEHHE
54 KOH/IEHCATOPOB, KOMMMPOBAIHHOTO amnmapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJICHHE AIEKTPOIpruOopoB
DIIEKTPUYECKUI TOK, YCIOBHS €T0
55 cymectBoBaHus. [locTosanbIi ToK. CHita
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa 1t yuacTka memnu
56 [TocnenosarenvHOE, MapamienbHOE, bu6nunorexa LIOK



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopHnas padora «M3yuenue
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ffOc74f0

PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO TOKA.

bub6nmoreka [IOK

57
3akon J[xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa aJ1s MOTHOM (3aMKHYTOM )
anexkTpuyeckoil uenu. KopoTkoe 3amMblkaHue. Eu6 110K
noInoTeKa
58 JlaGopaTtopnast pabora «M3mepenne IC
patopHai p P A https://m.edsoo.ru/ff0c7ae0
HUCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUSD)
DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTD COTPOTHUBIICHUS
METAJIJIOB OT TEMITEPaTYPHI.
CBepXIpoBOIUMOCTh
60 DneKTpuYecKuil TOK B Bakyyme. CBolicTBa
AIEKTPOHHBIX MMYYKOB
[ToynpoBoAHUKH, UX COOCTBEHHAS U
61 MpUMecHasi MpoBOAUMOCTh. CBoMCTBa p—N bubnmorexa HOK
P P ' https://m.edsoo.ru/ffOc84ae
nepexoja. [loaynpoBogHIKOBBIE TPHOOPHI
DNEKTPUYECKHUIA TOK B PaCTBOPAX H
62 pacIiaBax 3JIEKTPOIUTOB. bubmmnoreka HOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DnexTponaus3
DJIEKTPUYECKUI TOK B Ta3ax.
. . bubmuoreka [{OK
63 CaMOCTOSATEIbHBIA U HECAMOCTOSATEITHHBIN
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1na3zma
DnekTpudeckue mprudOphl U YCTPOICTBA U UX
64 n aKTII/:‘{eCKOC 1} Ild)MeHSHI/Ie };'I I;BI/IJIa bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
65 Ob6o06maromuit ypok «JIeKTpOAMHAMHUKAY bubmuoreka [IOK



https://m.edsoo.ru/ff0c74f0
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KonTtponpHast pabora o Teme
«2nekTpocTtatuka. [locTosiHHBIN

https://m.edsoo.ru/ff0c88be

bu6nunorexa LIOK

06 3JIEKTPUYECKUI TOK. TOKH B pa3IuyHbIX 1 https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBublit ypok. KonTponbHas paboTa 1o 1 Bu6mmotexa [JOK
teMe "DnexkTpoauHamMuka' https://m.edsoo.ru/ff0c8c56
68 PesepBHelil ypok. O60o0mammui ypok mo 1 bubnnoreka [JOK
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie  IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[TocTosiHHBIE MAarHUTBI U UX
1 B3aumoieiictBue. MarautHoe nose. Bektop 1 bubmuorexa [JOK
MAarHUTHOM MHAYKIMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTYKITAH
MarauTtHoe 1nose MpoBOJHUKA C TOKOM.
2 OmnsIT OpcTena. Bzanmoneiicteue 1 Bubmorexa ITOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
3 JlaboparopHas pabora «3ydenue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cmita Ammnepa. Jlabopatopuas pabora 1 1 bubnmnoreka [JOK
«HccnenoBanne qeiCTBHS IOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIST Ha
5 JIBHK 10Cs 3apsKeHHY0 yactuiry. Cuiia 1 bubmmorexa [JOK
ymy P Y v https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl JlopeHua
DOnekTpomarauTHas HHAyKus. [ToTok
6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHON
nHaykunn @apanes
7 JlaGopatopnas pabora «lccnenoBanue 1 1 bubnnorexka [JOK
SIBJICHUS DJIEKTPOMAarHUTHOM UHIYKLIUW https://m.edsoo.ru/ff0cal50
8 NHayKTUBHOCTBH. SIBIE€HUE CAMOUHIYKIWH. 1 bu6mmoreka [IOK

OJ1C camouHIyKIMH. DHEPTUS MaTrHUTHOTO

https://m.edsoo.ru/ff0ca600
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I1OJIA KaTyIIKH C TOKOM. SHGKTpOMaFHI/ITHoe
I10JIC

TexHuueckue ycTpoucTBa U UX NIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMAarHuThl,

o 3JIEKTPOJIBUTATEIb, YCKOPUTEIHU
3JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
10 O6o0maromuii ypok « MarHuTHOE TOJIE. bubnnoreka [HOK
DneKTpoMarHuTHast MHIYKIUS https://m.edsoo.ru/ff0cab82
1 KonTponbnas pabota no teme «MaruutHoe bubnuorexa [JOK
rosie. DJIEKTPOMarHuTHasE UHIY KLU https://m.edsoo.ru/ffOcad58
CB00O/IHBIE MEXaHUYECKHE KOJIEOaHusI.
12 I"apmonmnueckue xonebanus. Y paBHEeHUE bubnnorexa [HOK
rapMOHHYECKHX KojiebaHui. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
Jlaboparopnas padota «VccienoBanue
13 3aBUCHMOCTH TIEPHOJIa MAJTBIX KOJIeOaHui
rpy3a Ha HATH OT JUTMHBI HUTHA U MacChl
rpy3a»
KonebarenbHblit KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUS B UACATEHOM
14 K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEKIY bubmorexa [JOK
https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMU
KoJe0aHusIMU
®opmyna TomcoHa. 3akOH COXpaHEHHsI
15 SHEPTHH B UJICATLHOM KOJIe0aTeTbHOM buomiorexa LOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyXalONINX KOIeOaHUIX.
16 BrIHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHuU . bubnuorexa [IOK

Pesonanc. BeinyxneHHbIE
AJIEKTPOMarHuTHbIE KoieOaHus

https://m.edsoo.ru/ffOcbb86
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Ilepemennsblii Tok. CUHYCOUJAJIbHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnmoreka [JOK
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOchd34
3HAYEHHUE CUJIBI TOKA M HAIMPSHKEHUS
18 Tpauchopmarop. [IpousBoacTBo, nepenava u
noTpelIeHne SIEKTPUIECKON SHEPTHU
YCTpOHCTBO U MPaKTHYECKOE MPUMEHEHUE
19 ANEKTPUYECKOT0 3BOHKA, FEHEpaTopa bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUH 3JIeKTponepeaay
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
20 anekTposHepruu. Kynbrypa ucnoinp3oBanus
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuuyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Cxkopoctsb bubnuorexa [JOK
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOJOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnuoteka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubnmnoreka [JOK
ckopocTb. [Ikana 3n1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
PazButue cpencts cBszu. Paanonokanus
bu6mmoreka [IOK
25 Konrtponsnas padora «Konebanus u BOTHBD https://m.edsoo.ru/Ff0cc68
[IpsiMonuHetHOE paclipOCTpPaHEHUE CBETA B
26 OJTHOPOHOM cpere. ToueuHbIH HCTOYHHUK bubmmorexa [TOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [TocTpoenune n3o0pakeHuit B IIIOCKOM bubmorexa HOK

3epkaie

https://m.edsoo.ru/ffOcd4e0



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

IIpenomienue ceera. IlonHoe BHyTpeHHEe

bubmuorexa [JOK

28 oTpaxkenue. [IpenenbHbIil yro nojaHoro
P P y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas pabota «3mepenue bubnnoreka [HOK
MOKa3aTelisl IPEJIOMIICHUS CTEKIIA) https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoeHne n300pakeHUid B JIMH3E.
30 ®dopmysia TOHKOH JIMH3BI. Y BEeTUYEHHE bubmmorexa [TOK
Py ’ https://m.edsoo.ru/ffOcddle
JIUH3BI
31 Jlaboparopnas padota «VccrnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cseta. CiiokHbII cocTaB 0€10ro
32 ceeta. L[er. JlabopaTopHas pabora
«Halnronenue qucnepcuu cBeTa»
Wutepdepennms ceera. Audpakius cera. bubnuoreka [IOK
33 .
HudpaximonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOphI U yCTPOMCTBa U
YCIIOBHSI UX 0€3011acCHOTO IPUMEHEHHUS
['paHUIBI MPUMEHHUMOCTH KJIACCHYICCKOM
36 MexaHuky. [TocTynaTsl crieruanbHOl TEOPUH bubmmorexa [IOK
' y p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubnmnoreka [JOK
3amenJieHne BpEMEHH U COKpaIEHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITYJIbC PEISATUBUCTCKOMN
38 gacTullbl. CBSI3b MACCHI C DHEPTHUEH U bubnmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHsl MOKOS
39 KonTponbhas padorta «Ontuka. OCHOBBI bubnuorexa [IOK

CHGHI/IﬂJ’IBHOﬁ TECOpPHUU OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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

40 ®oronsl. opmyina [Inanka. DHeprus u bubmumoreka [IOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnoreka [HOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl Portodrddexra. YpaBHeHUE
42 BﬁHmTegI)Ha ,I[.]'Iq})lq)(i)OTOB(l)(;@)CKTa. «KpacnHas bubmorexa LHOK
https://m.edsoo.ru/ff0d015e
rpanuiay pororddexra
43 Hasnenue cBeta. Onbitol 1. H. JIeGenena. bubnuorexa [JOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4ecKue ycTpoucTBa U IPAKTUYECKOE
44 npuMeHeHHe: (OTOIIEMEHT, (POTOJATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad no reme « 3J€MEHTHI bubmuorexa [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OTBITEL
46 Pesepdopna no paccesHUIO 0-4acTHIL. bubmmorexa [OK
https://m.edsoo.ru/ff0d091a
[InanerapHas moziens aToma
bu6mmoreka [IOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue n nornouieHue (OTOHOB MpU
48 nepgxoz[e aToma C OJJHOTO y([b;OBH}I 3Heppr1/n/1 bubmmorexa [OK
. https://m.edsoo.ru/ff0dOafa
Ha apyroil. Buasl criekTpoB
BonHoBble cBoiicTBa YacTHIl. BOITHEI fe
49 Bbpoina. KoprnyckynsspHO-BOJTHOBOMN bubnnorexka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJCHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4YeHUe
OTKpbITHE paTnOAKTUBHOCTU. OTBITHI
bu6mmoreka [IOK
50 Pezepdopaa mo onpeaenennio cocrara

PaaOaAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/ff0d0fd2
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51

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUsI.
BinsiHue pajoakTHBHOCTH Ha )KUBBIC
OpraHu3MbI

52

OTKpbITHE IPOTOHA U HEWTpOHA. 30TOMIBI.
Anwda-pacniag. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3Iy4YeHHe

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. IIpodnemsl,
[IEPCIEKTHUBBI, IKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM YHEPTETUKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpoHa. MeTo bl HAOTIOICHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTUL.
Kpyrusiii cron «®yH1aMeHTaIbHbIE
B3auMoiecTBusA. EqHCTBO usznueckoit
KapTHUHBI MUPa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

56

57

58

Bun 3831000 HeOa. Co3Be3nus, sipKue
3BéSJII)I, IIJIaHETHI, UX BUIUMOC IBUKCHUC.
ConHeyHas cucTemMa

Comnune. ComHeyHast akTUBHOCTE. MIcTOUHUK
sHeprun CoJiHIa U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE3/1bI INIABHOM MOCIIEI0BATEIIBHOCTH.
Buytpennee ctpoenue 38€31. COBpeMEHHbIE
IIPEICTABICHUSI O IPOUCXOKIEHUH U
sposrrorni CoutHIa U 3BE3T

Muneunsiii IlyTe — Hama ['anakTuka.

ITonoxxenne n nBuxenne CosHLa B
lNanakrtuke. 'anaktuku. YEpHbIE NBIPHI B
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sJipax rajJakTUK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe u3iydeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTpOHOMUU

61

KonTponbHas padoTta «meMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

63

64

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTANBHON 1 dTHUYECKOMN
cdepax IeaTeTbHOCTH YeIIOBEKa

O6o6matomuii ypok. Poib u Mmecto pusmku
Y aCTPOHOMHUH B COBPEMEHHOW HAYYHOM
KapTUHE MHpa

O606maromuit ypok. Poib ¢pusndeckoii
Teopuu B ((OPMUPOBAHUHU TIPE/ICTABICHUIA O
(busnueckoil kKapTuHe MUpa

65

O6o0maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 00ILIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTaBICHUH O
pUpoIe

66

PesepBHbIil ypok. MaruutHoOeE nouie.
DneKTpOMarHuTHas MHIYKIMS

67

68

PesepBHbIil ypok. OnTuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

Pezepusiii ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMHUU U aCTPOPHU3IUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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YYEBHO-METOJMYECKOE OBECHEYEHME OBPA3OBATEJBHOIO
MPOLIECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA
» dusuka, 10 kmace/ KacesiHoB B.A., O611ecTBO ¢ OrpaHUYE€HHONW OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe obiectBo «M3marensctBo «IIpocBemieHuey
» ®usuka, 11 kmacce/ KacbsinoB B.A., O011€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPOD®AY; AkunonepHoe obmectBo «M3narenscTBo «IIpocBeiieHne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

1. ®usuka. bazossiit yposens. 10, 11 ki1.: Mmetoanueckoe nocooue / B. A. KacbaHoB. -
M.: dpoda

2. ®usuka. 10 kimacc: numakTuueckue matepuanbl K ydeOHukam B. A. KacwsiHoBa/
A.E. Mapon, E.A. Mapos. - M.: [Ipoda

3. ®usuka. 11 kimacc: nupakruyeckue martepuanbl K yueOHukam B. A. KacwsiHoBa/
A.E. Mapon, E.A. Mapos. - M.: [Ipoda

ONUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCblI CETH
HUHTEPHET

https://m.edsoo.ru/
http://experiment.edu.ru
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm.
http://nau-ra.ru/






