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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHWH K pe3yibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yuétoM deaepaabHon
paboueil mporpaMMbl BOCIIUTaHUS M KOHLENLIUYU NpenoAaBanus yueOHoro npeamera « Pu3ukay B
oOpa3oBaTeNnbHBIX opraHuzanusx Poccuiickoir  @enepanuyu, pealu3yrOIIMX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO noaxoaa. [IporpamMma o ¢u3nuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAlpPEIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3allMd MEXIIPEIMETHbIX
CBsizell (DM3UKU C €CTEeCTBEHHO-HAy4YHBIMHM Y4eOHBIMHM IpeaMeTaMu. B Hell omnpenenstorcs
OCHOBHBIC LIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IJIAHUPYyEMble
pe3yJbTaThl OCBOCHMSI Kypca (PU3UKH: TMUYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM YPOBHE, B TOM YHCIIE

IPEMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

e conepxanue yuyeOHoro mpeamera « Pu3uKay mo rogam o0ydeHHs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIAs B KaueCTBE yueOHOro
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY»KaloLEeM MHpeE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, N3y4aeMbIX
XuMHel, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonap3oBaHue W aKTHUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTepUajloB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIaJ B (GOPMUpPOBaHHE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHpOBaHHE YMEHUH NPUMEHATH
HaY4HbII METO/] TO3HAHUS ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 OCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca GU3UKH 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHuuan€a Gu3nueckon HaykHu, OCMBICIIEHHE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUHM U3yYEHHBIX TEOPUI U 3aKOHOB.



Hoes sxonocuzayuu peannsyercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CYKACHUS MPoOJIeM PallMOHAIBHOTO IPUPOIOTIONIE30BAHMS U
HKOJIOTHUECKO Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTAMHU Kypca (U3WKHA Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHHE MPEACTABICHUI O CTPYKTYpe IOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOpHUil, AJSl ONMHMCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUI U IPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkIe BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB
nabopaTopHBIX PabOT, KOTOphIE B MporpamMme IO (PU3NKE OOBEAMHCHBI B OOMNIMIA CITMCOK
YUYEHUYECKUX MPAKTHYECKHX paboT. BeimeneHue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKHU, OCYIIECTBISETCS y4YaCTHHUKaMU 00pa3oBaTeIbHOTO
mpolecca UCXos U3 0COOCHHOCTEH TUIAaHUPOBaHUSI U OcHaleHus kabuneta gusuku. [Ipu aTom
oOecrieunBaeTcs OBIAJCHHE OOYUYAIOUUMUCS YMEHHSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKUX BEIMYMH W TIOCTAHOBKY OIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaensieTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME PUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fiena Kypca,
TaK M MHTETpUpYS 3HAHUS M3 Pa3HbIX pasfenoB. [ KadecTBEHHBIX 3ajjady MPHOPUTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle JKu3HU, TpeOyromMe BbIOOpa (QU3MUECKOW MOAETH A CUTyalud HpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypOBEHb Kypca (U3MKU Ha YPOBHE CPEAHETO OOIIETO
00pa30BaHUs JIOJDKEH W3YyYaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa NPeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kabuHere (u3nku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 00OpYyJIOBaHWE JUIS BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe yueHU4ecKuX NpakTHIeCKUX paboT U JeMOHCTpAllMOHHOE 000py10BaHHE.

JleMoHCTpalMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTaTOUYHOCTH M 00ECHeurBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBHIX JEMOHCTPAIMH ISl WCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITLHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe o0opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuyaromuxcs. TemaTndeckue KOMIUIEKThI J1IabopaToOpHOro 00OpyNOBaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHil.

OCHOBHBIMH LIENISIMU U3Y4Y€HUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCA:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalONIMXCS K HAaydYHOMY HW3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;



pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOJe TMOo3HaHus U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOILIUM SIBJICHUSM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ysbTaTa U3yuYeHUs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHre YMEHHUIM OOBACHATD SBJICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUN U
HAy4HbIX JIOKA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISL PA3BUTHS IPYTUX €CTECTBECHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JlocTuxeHue 3TUX Ieseld 00ecleurBaeTCsl pEeUICHUEM CIEAYIOUX 3a7ad B Ipoliecce

U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTEeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYIISIPHYIO PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pENICHHS PAa3IMYHBIX 33734 C SBHO 3aJIaHHON (HU3MUecKoid
MO/IEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/jaHne (Pr3nYecKoi MOIeNH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

MOHWMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYKAIOUIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOATEIBHOIO TUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKHUX
DKCIIEPUMEHTOB, aHallM3a W  UHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypoBeHb) Ha YpPOBHE CpeIHEro oOmiero odpazoBaHUs
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 daca B Henento), B 11 knacce — 68 yacos (2 vaca

B HEJIEINIO).
[Tpennaraemslii B mporpamme 1o (Gu3mke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHTENb JIeJIaeT BBIOOp MPOBEIEHUS J1abOpaTOpPHBIX padOT U

OIIBITOB C y‘léTOM WHIAWBUYAJIbHBIX 0co0eHHOCTEH 06yqa}01unxc;1.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupone. Hayunele MeToabl MO3HaHUSA OKpy»Karouero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B MpoILiecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBieHuil u npoueccoB. Hayunsle runores3sl. Ousnueckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponp m Mmecto ¢u3uku B (OPMHPOBAHWM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro BwkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO MaIeHHs!.

KpuBonunerinoe nBuxeHue. J[[BH>kKeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEHAsA CKOpocTh. [leproa u yactora
oOpaiueHus. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHruuecKkue yCTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBH)KECHUE CHAPSAIOB,
LEMHbIE U peMEHHbBIC TIEPEIAYn.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBHIKEHUS € LEIIBIO ONPEAETIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY MyTSAMU, POMACHHBIMH TEJIOM 3a MOCJIEI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHUH C HayalbHOM CKOPOCTHIO,
PaBHOH HYIIIO.

N3yueHne nBUKEHUS MIAPUKA B BA3KOW KUIKOCTH.

N3yuenne nBukeHus Tena, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepnosunuu cuil. Bropoi 3akon HeroTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MarepralibHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuna tpennst. Cyxoe Tpenue. Cumia
TPEeHUsI CKOJIbXKEHHS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynaTenbHOE U BpallaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuitbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuuyeckue yCTpPOHCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOJIMIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aMMOJICHCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NaJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenue nBmxeHUs: OpycKa 10 HaKJIIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOUIMX B MPYXUHE U PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynbc MaTepralibHOM TOUKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. IMITyIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHHs UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pa6ota cuiibl. MOIIHOCTH CHITBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKH. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPIHH.

[TorenunanbHas sHeprus. [loTeHnnanbHas 3Heprus ynpyro aAeopMUpOBaHHOM MPY>KUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U INPAKTHUYECKOE NPUMEHEHME: BOJOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE IBHKEHUE.

[Tepexoa mOoTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCOIMIOTHO HEYHpPYroro yaapa C TMOMOLIbIO JABYX OIMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CHUJIbI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIPUMEpE PaCTSHKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUIECKON TEOPUHU U UX OMBITHOE 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBMKEHUS U B3aUMOJICHCTBUS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHus ra30B, KUAKOCTEH U TBEPABIX Tell U 00BICHEHUE CBONCTB BEIlIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl MoiiekyJl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOpUHU
ueanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B MACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCAUHECHUM.

OnbITbl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHSL.

Monens, HIUTIOCTpUpPYIOLIAs IPUPOLY AABICHHS Ia3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepMoguHamuyeckass cucrema. BHYTpeHHsISI SHEpPrusi TEPMOAMHAMUYECKOM CHUCTEMBI M
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHEprusi 0lHOAaTOMHOTO
UJIealIbHOTO Ta3a. Bupl Temionepenayn: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3JIyUeHUE. Y IeIbHAs
TEII0EMKOCTH BellecTBa. KomyecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[TonsitTue 06 anmmabatHoMm mporecce. [lepBbiii 3akoH TepMoauHaMuku. [IpuMeHeHue
MEPBOTro 3aKOHA TEPMOAMHAMHUKY K M3omporieccaM. I padudeckas nHTeprperanus paboTsl rasa.

Bropoii 3akon TepmonnHamMuku. HeoOpaTuMOCTh IPO1IeCcCOB B IPUPO/IE.



Tennossie MamuHbL. [[puHIMIBL IEHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUH B
TeTIoBBIX MamuHax. KoadduuuenT nonesznoro neiictsus Temnosoit mamuubl. L{ukna Kaprao u ero
KO3(PPHUIMEHT MMOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE TPOOIIEMBI TETNIOIHEPTETUKH.

TexHuuyeckue yCTpocTBa M MPaKTUYECKOE IMPUMEHEHHUE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIEHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpPEHHEH SHEpruu Tejla MPU COBEPUICHHH pPa0OTHI: BBUIET MPOOKH U3
OYTBUIKH MOJ] IEHCTBUEM CIKAaTOTO BO3yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpEeHUS
(BUICOIEMOHCTpALIHS ).

N3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHu TeIionepeaaye.

OmnpIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHHIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yienbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanue 1 KoHAeHcanus. Mcnapenue u kunenue. AOCOTIOTHAS U OTHOCUTENIbHAS
BJIQXKHOCTH BO3Ayxa. HachblmeHHbIM map. YiaenbHas TemioTa mapooOpazoBaHus. 3aBHCHUMOCTH
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkue xpucrtamipl. CoBpeMeHHbIE Marepuanbl. [lmaBieHue M KpHCTALIM3AIMs. YAenbHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
Texuuueckue YCTPOP’ICTBa U TIPAKTHUYCCKOC IIPUMCHCHUC: TUTPOMETP U TICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MATCPHUAJTIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Cnoco6b1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus U TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepeHrie OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

Pa3znea 4. diiekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsiioB.
IIpoBOTHUKY, TUBIEKTPUKH U ITOTYTIPOBOAHUKN. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.

B3aumopneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  anekTpUyecKHH  3apsia.
Onexkrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnosd. [lpuHimun cynepno3unuu
AIIEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cun sanexkrpocrarndeckoro nois. [lorenuunan. Paznocts notenuanos. [IpoBoaHuku
Y JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. [luannekTprudeckass IpOHUIIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCaTopa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBINM IPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEl.

[TpOoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JIM3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IIOIIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUUECKON IPOHNULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUSI CYLIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETnH.

DIIEKTpUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauiebHOE, CMENMIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora anektpudeckoro Toka. 3akoH Jxoyns—JIenia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DNEKTPOABMKYIAs CUJIa M BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKA. 3aKOH Oma Jist
MOJTHOM (3aMKHYTO#) anekTpudeckoit enu. KopoTkoe 3amMbIkaHue.

OneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temmeparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUUIeCKuil TOK B Bakyyme. CBOWCTBA SJIEKTPOHHBIX MTy4YKOB.

[TomynipoBonauku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. DIEKTPOJIUTHUECKAs
JUcCoIanus. DIEKTPOIIN3.

DNeKTpUUYECKHUil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHusl.
ITna3zma.

TexHu4ecKue yCTponcTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIEpPMETP, BOJIbTMETP, PEOCTaT,
WCTOYHHKH TOKa, »OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, SIEKTPOOCBETHUTEIBHBIE MPHOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMenaHHoe CoOeTMHEHUE TPOBOJHUKOB.



[Ipsamoe m3MepeHHe A3IEKTPOJABHKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psg v IPOBOAUMMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOIMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3ydeHne cMEIIaHHOTO COSAMHEHHSI PE3UCTOPOB.

H3mepeHue aIeKTpoABHKYIIEH CHIIbI HICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6monenue anexrpoinusa.

MesknpeameTHble CBSI3H

N3yuenne kxypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIECTBISICTCS C YYETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

MeosicnpeOomemuuvle nowsimusi, CBA3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
sBIICHUE, Hay4yHbIH (pakT, rumore3a, Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE, MO/IETb, H3MEPEHHUE.

Mamemamuxa: penicHHE CUCTEMbl YPaBHEHHUH, JTMHEWHAs (QyHKIHS, Tapadoiia, runepooia,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAHT€HC, KOTAHTeHC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl MU HMX MPOEKUUU HAa OCHU KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU mpupoae, muddys3us, ocMoc, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOM IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX TEJN, XUAKOCTEH U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLIUAINS, FalbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE IBUKEHUHN C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHMs, mapoBas TypOHWHa, OBITOBOH
XOJIONUJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MATEPHAIIOB, B TOM UYHUCIIE
HAaHOMATEpHAJIOB, M  HAHOTEXHOJOTMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHHTEp, dJIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHIL, TalIbBAHUKA.

IHINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBocHHE y‘-IC6HOFO npeamera «®Du3znka» Ha YPOBHE CpCAHCTO O6H_ICPO O6p8.30BaHI/I$I
(63.30BLII>1 ypOBeHL) JOJIKHO o0ecneyuTh JOCTHUIKCHUC CJICAYIOIUX JJUMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMTPEAMETHBIX 06p330BaTeJ'H)HBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE pe3ysIbTaThl OCBOEHHs yueOHOro mnpeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILIEeCTBa,
pacupeHne XU3HEHHOTO ONbITa M OIbITa JESITEILHOCTH B IMPOLECCE PeaTn3alMd OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JESITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTb  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULMOHHBIX OOILICUYEIIOBEUECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTEI;

TFOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B HMHTEpECAax TI'PakJaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHu;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKUMAMU M Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM €ATEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 0071aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OLICHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, ODUEHTUPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHYMBOTO Oy TyIIEro;

4) 3¢TEeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K Pa3IMIHBIM cpepaM nmpodeccHoHANTBHOM 1A TEIIEHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (u3ukoON M TEXHHKOW, yMEHHE COBEpLIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAacTH (U3UKU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrH4eCKOro BOCUTAHMS

c(OpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpBl, OCO3HAHHME TIJIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMUMBOTO pa3BUTHS YETIOBEUECTBA;

pacuiMpeHre OmbITa JEeSTeTbHOCTH 9SKOJIOIMYeCKOW HANpaBICHHOCTH Ha OCHOBE
UMEIoIUXCcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;



OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IIPOLCCCC NU3YUYCHUSA (1)I/I?>I/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3zoBble Jjornueckue aeiicTBHA:

CaMOCTOSITENIbHO (POPMYTIMpPOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh e€
BCECTOPOHHE;

ONPEIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LENSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaJbHOT0, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W METOAamMu (pu3mvecKoi
HAYKH;

BJIa/IETh HABBIKAMHU Y4YEOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETHLHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJIETh BHUJAMH JCSATEIHHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro HHTEPIpEeTallvu,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YUYCOHBIX CUTYAIIUSIX, B TOM YHUCJIE MPU CO3JJaHUHU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh TPUYHUHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady, BBIJABUTATh
TUTIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl JOKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a]1aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTeIbHON ACSITETLHOCTH, B TOM
YUCJIe MPU U3yYeHUU (PU3UKH,

JIaBaTh OIEHKY HOBBIM CHUTYAIIMsM, OLICHHBATh TPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATETbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIEC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ nnopmanmeii:

BJIQJITh HABBIKAMU TOJTy4YeHUS MH(OpManuu (U3NIECKOTO COJAEP>KAHUS U3 MCTOYHHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJIATh TIOWCK, aHAJNW3, CHUCTEMAaTHU3aIlui0 |
WHTEPIPETAHIo HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEACTABICHHS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;



UCTIONIb30BaTh CPENCTBA WH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHI B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJad C C06HIOII€HI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPaBOBBIX U
ATUYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COJACpXKAaHHS B pPa3iMYHBIX (opMmMaTax ¢ y4EToM
Ha3Ha4YeHUs MH(OpMALIMH 1 LIeTIeBOH ay TMTOPUH, BEIONPAsi ONTUMAIBHYIO GOPMY NPEICTABICHUS
Y BU3yaJIM3allH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IIMKTHI;

pPa3BEPHYTO U JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUyaIbHON paboThl;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPAMHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, O0CYKIIaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIECHHWE B pPa3IUYHBIX CHUTyalusXx,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIMATUBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO JESITEIIbHOCTh B 00NacTu (pu3uku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHsS] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHUSI TMPAKTUYeCKoi paboThl C€ Y4ETOM UMEIOUINXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacCHIMPSTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMUHBIX MPEOYTCHUM;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIMH B 001acTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/IEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;



BJIa/IETh HaBBIKAMH MO3HABATENIbHON pe(IeKCuu KaK OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
U MBICJIUTEIBHBIX TIPOIECCOB, UX PE3yJIbTATOB U OCHOBAHUI;

UCTIOJIb30BATh PUEMBI pEIICKCHH JIJIS OLIEHKH CUTYallld, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U @PTYMEHTBI JPYTHX NIPU aHAIU3E PE3YJIbTaTOB JICITECILHOCTH;

MPUHUMATH ceOsl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U IIPABO APYTUX HA OMIUOKH.

B npouiecce 1o0CTHKEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS MIPOrPaMMBbI O (HU3HUKE IS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYaIONUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJIIEKT, MPEANOIaraloni ChoOpMUPOBAHHOCTD:

CaMOCO3HAHUSs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpEeryJIHpPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJEHUE, CIIOCOOHOCTh aaNTUPOBATHCS K SMOIIMOHATIBLHBIM U3MEHEHUSIM U TIPOSBISAThH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTI)KCHHUIO IENd U YCIexy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S M3 CBOUX BO3MOYKHOCTEH;

OMMATHH, BKIIIOYAIONICH CIOCOOHOCTh TMOHMMATh IMOIMOHAIBLHOEC COCTOSHUE JPYTHUX,
YYUTHIBATh €T0 MPHU OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C JPYTHMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb c(HOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpPaxX pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAPTHUHBI MMPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NMPAKTHUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS HU3YUEHHBIX (U3MUECKUX Mojenel: MaTepualbHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, WACANbHBIM Tra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIA IEKTPUUYECKUH 3apsii NPHU PELICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHUs BeUlecTBa M 3JIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABI)KEHHE, CBOOOJHOE TMaJeHHe Ted,
JBUKEHHE [0 OKPY>KHOCTH, HHEPIHUS, B3auMoieiicTBuUE Tel, Tuddy3us, OpoOyHOBCKOE JBUKEHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUHN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCAlUs, IUIABIEHUE, KPHUCTAUIM3ALMs, KUIIECHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHUE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXJly NapaMeTpaMu COCTOSHMsI ra3a B H30IIpoleccax, 3JEKTpU3alus Tejl, B3auMOJCHCTBUE
3aps/0B;

ONKCHIBaTh MEXAHUYECKOE JBI)KEHUE, UCIOJb3Ys (PM3MUECKHe BETUYMHBI: KOOpJIMHATa,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHjla, UMITYJIbC Teld, KHHETHYECKas



SHEprus, MOTEHLHAJIbHAs SHEPrusi, MeXaHWdyeckas paboTa, MeXaHU4ecKas MOIIHOCTh; MpHU
OTNKCAaHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUNH, UX 0003HAYCHHS
U €IUHMIIBI, HAXOIUTHh (DOPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PH3MYECKYIO BEIHMYUHY C IPYTUMHU
BEJIMYHMHAMU;

ONMCHIBATh HM3YYEHHbIE TEIJIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHeTHYecKas SHeprus
XA0THUYECKOTO JIBM)KEHUSI MOJIEKYJ, CpPEJIHEKBAJpaTH4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIIsA; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKHM CMBICI UCIIOIb3YyEMbIX BEIUYMH,
uX OOO3HAYCHHMS M EIMHMIBI, HAXOMUTh (OPMYJIBI, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAM;

ONMCHIBATh HU3YUYEHHBIE 3JEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh  T0JI, MOTEHLMAJ, Pa3HOCTh IOTEHLUUAIOB;, IPHU ONHCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICI MCIOJIb3YEMbIX BEIMYMH, UX O0O3HAueHWs W E€AUHULIBL;
yKa3bIBaTh ()OpMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BEJIUMYUHAMM;

aHaJM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, MCIONB3Ys (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u |1l 3akonsr HbroTOHa, 3aK0H coxXpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHUs UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IIPUHIUI
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHMUS
BEIIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CpPEIHEH KHUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJl ¢ aOCOJIIOTHOM TeMIlepaTypoi, MepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTrO 3apsa, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CJI0BECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (TPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nnyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHMS B IOBCEAHEBHOM KU3HM,

BBIMOJHATh 3KCIIEPUMEHTBl IO HCCIIEOBAaHMIO (PU3MYECKUX SIBJICHUI M IPOLECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX U  KOCBEHHBIX H3MEpEHUH, TMpu 3TOM  (HOpMyIHpOBaTh
npoOeMy/3aiady ¥ TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPE/I0KEHHOTO
000pyA0BaHNUs, TPOBOAUTD OMBIT U POPMYJIUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBIE H3MEpPEHUs (QHU3UUYECKUX BEJIWYHMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NYECKMMHU BEIMYMHAMU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEpPEHH, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh pPE3yJbTaThl IMOITYYEHHOMH
3aBHCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIE TaOIUI U TPpapUKOB, 1€1aTh BHIBOJIBI 10 pE3yJIbTaTaM
HCCJIEJIOBAHMUSI,

coOnronarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHHM HCCIEIOBAaHUM B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIMOJIb30BAaHUEM U3MEPHUTEIBbHBIX YCTPOICTB U 1aOOPaTOpHOro 000y IOBAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckre 3aKOHbI M MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33aJa4yd BHIOMpATh (PU3NUYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUYMHBI U (QOpPMYJIbl, HEOOXOIUWMBble s €€ peleHus,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJIyYEHHOTO 3HaUeHHs! (PU3MUECKON BEINYHHBI,



pemiarb KayeCTBEHHBIE 3aJ1a4d: BBICTPAMBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO IEMOUYKY
paccyXIeHHU ¢ ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH Y4eOHBIX 33a]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUIA TIOWCKA, CTPYKTYpUPOBAHMS, HWHTEPIPETAMU M NPEICTaBICHHUS Yy4eOHOM W Hay4dHO-
HOIYJIIPHOI MH(POPMAITUH, TOJTyYeHHON U3 Pa3INYHbIX HCTOYHUKOB, KDUTUYECKH aHATU3UPOBAThH
MoJTy4aeMyro HH(POPMAIHIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€301acHOCTH MPU O0pAILIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0pOBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaIoOIIe cpejie;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COIMAIBHBIX POJICH, IUIAaHUPOBATh paboTy
TPYMNIIBI, PpAlMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIILHOCTH B
HECTAaHJAPTHBIX CUTYalUSAX, aJ€KBaTHO OLEHUBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB I'PYIIIbI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
HaunmenoBanue pasaesioB 4 TeM KosmuecTBo yacoB
Ne i/ JJeKTpoOHHBIE (HUPPOBbBIE)
nporpamMmsbl Bcero Konrpoabnbie  IIpakTnyeckue
o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI

Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

bu6mmoreka IJOK

1.1 Duzux 2
H3MKA 1 MCTOJIbL HAYHHOTO MOSHAHHA https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 2

Pazgen 2. MEXAHUKA

bubmuoreka LIOK
2.1 Kunewaruka S https://m.edsoo.ru/7f41bf72
Bu6nmoreka IJOK
2.2 unamika ! https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHHKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Wroro mo pazneny 18

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 Bubmorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bubmoreka IIOK
32 OCHOBEI TEPMOAHHAMHKIL 10 . https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' Pa30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24

Pasnea 4. JIEKTPOJINHAMUKA



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

bu6mmoreka IJOK

4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 35IeKTpUYECKU TOK. TOKH 12 bubnuorexa [JOK
' B PA3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosaunvecTBo yacoB DJIEeKTPOHHbIE
Ne Jara
Tema ypoka Bcero | Konrpoasubie IIpakruuyeckue uugpospIe
n/n H3y4YeHUs
padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
®usuka — HayKa O IPUPOJE.
Ha € Me (})I 1 no:I:HapHI/Iﬂ 1 bubmmorexa [JOK
YHBIC METO/b
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEer0 MUpPa
Poie 1 MecTo du3uku B
(hopMHUPOBaHUH COBPEMEHHOM 1 bubnnorexa [JOK
Hay4HOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIIOIeH
MexaHu4yeckoe TBUKECHHE.
OTHOCHTEIHPHOCTH MEXaHHIECKOTO bubnuoreka [{OK
1
nerkenud. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
PaBHOMEpPHOE NpAMOJIMHENHOE 1 bubmuotexa [IOK
JBUKEHUE https://m.edso0.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE bubmmnoreka HOK
1
JIBIKEHHE https://m.edsoo.ru/ff0c372e
CBoOopaHoe majeHue. Y CKopeHue 1 bubnunorexa LIOK
CcBOOOIHOTO ITaJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.
P ! N bubmuoreka [{OK
JIBr>KeHre MaTepuaibHOM TOUKHU 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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IIpuHLIUII OTHOCUTENIBHOCTH

bubnunorexa LIOK

8 lNanunes. MHepunanbHble CUCTEMBbI
puu https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 Cynepno3unuu cuji. Bropoii 3akoH bubmorexa HOK
yrep ' p . https://m.edsoo.ru/ffoc3be8
HeroToHa 1715t MaTepuanbHON TOYKA
Tperuii 3akon Herotona s bubnmnoreka HOK

10
MaTepHaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTO TsaroTeHus. Cuna

11 Tsokectu. [lepBas kocMuveckas bubmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaopduument

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnnorexa [JOK
NIBIDKECHUH TeNa B JKUJIKOCTHU WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTenbHOE U BpanaTeaIbHOE

14 JBIKEHUE a0COIIOTHO TBEPIOTO bubnunorexa LIOK
tena. MoMmeHT cuibl. [lnedo cuebl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHsI TBEPOTO Tela
NMnynsc MaTepualbHONM TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubnmnorexa [JOK
Nmmynbe cunbl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE JIBHYKEHUE

16 PaboTa 1 MOIIIHOCTH CHIIBL. but6mmorekxa [IOK

Kunernueckas OHEPTHUA

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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MaTepuaabHOW TOUKH. Teopema 00
MU3MCHCHUH KHHETHYECKOW SHEPTUH

17

IToTrenumanpHas SHEPTHUsL.
IloTenumanpHas SHEPTUs yIpyro
neGopMUPOBaHHON NPYKUHBIL.
[ToreHumanpHas 3Heprus Teina
BOJIN3H OBEPXHOCTHU 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennuanbpHbIe U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThI HEMOTCHIIUATHHBIX CHII C
H3MEHEHHEM MEXaHHYEeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAHEHUS MEXAaHUYECKON YHEPTUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopras pabota
«HccrnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU Tella Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KI'yTay

20

KonTponbhas padota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4b74

21

22

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Hudbdysus

Xapaktep JBUKEHUS U
B3aMOJECHCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

bubnunorexa LIOK
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

23

Macca monekyn. Konnuectso
BemiecTBa. [locrosHnas ABoraapo

24

25

26

TemnnoBoe paBHOBECHE.
Temneparypa u e€ usmMepeHue.
[Tkana remneparyp Llenbcus

WUneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomtoTHas TemiepaTypa Kak Mmepa
cpeaHel KHHETUYECKON SHEPIUu
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Kianeiipona

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bubnunoreka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanmpToHa. ['a30BbIC 3aKOHBI

28

29

30

31

32

JlaGoparopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
MEXTy TIapaMeTpaMU COCTOSHUS
pa3peKEHHOTO Ta3a»

I/Isonpoueccm B UACAJIbHOM ra3c u
ux rpa(bnqecxoe MMpEaACTaBJICHUC

BryTtpeHnHss sHeprus
TEPMOJANHAMUYECKON CUCTEMBI U
CrocoObI €€ N3MEHCHHS.
KonnuecTBo TemnoTel u pabdoTa.
BnyTtpennss sneprus
OJTHOQTOMHOTO HJICaJIbHOTO Ta3a

Buasl Tennonepenaun

VY nenpHas TEII0EMKOCTh BEIIECTBA.
KomnuecTBO TEmIOTHI Ipu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Terionepenade. AanadaTHbIi
nporiecc

IlepBbIil 3aKOH TEPMOAVHAMUKHU U

bu6nmmoreka [IOK

33
€ro NPUMEHEHHE K U30IpoLIeccCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTh mporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa LOK
prpode. B1op https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKHI
35 [Tpuniun nevicrBus u KI1/] bubnunorexa LIOK
TETUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KI1/]
37 DKOJIOTUYECKHE TTPOOIEMBI
TEIUIO3HEPTeTHKU
Oo6o06mmaromuii ypox
38 «Monexyst HaZI:’pmHKa OcHOBBI bubmorexa LIOK
Y ' https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMHUKNY
KonTponbhas pabota no teme
39 «Momnekynsipaas pusuka. OCHOBEI bubmmorexa [JOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubmuotexa [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS
41 BJIQKHOCTb BO3yXa. HacklleHHbIN brbmmorexa LIOK
Hy%d. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
aMop(HbI€ Tesla. AHU30TPONUA
E) ¢ P bubnuotexa [JOK
42 CBOMCTB KpUcTauioB. JKuukue

KpucTaJlibl. COBpeMCHHBIe
MaTCpHraJIbl

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[InaBneHue n KpUCTAUIU3ALIMSL.

43 V nenpHas TEIUIOTA IUIABJIEHUS buGnuorexa [IOK
a ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bubnunoreka LIOK
44 vy o
PABHEHHUE TCILTOBOTO batafica https://m.edsoo.ru/ff0c6820
DneKTpu3alns Tell. DIEKTPUUECKUA
45 3aps pI[Ba BU/JIA AJICKT I/ITII;CKI/IX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsJI0B
I[IpoBOOHUKH, TUIIEKTPUKHI U
46 H(I))JI HIIOBO HIiIKI/I 3aK(I:H Bubmiorexa OK
yHpoBoZ ) https://m.edsoo.ru/ffOc6bcc
COXPAHEHUS MIEKTPUICCKOTO 3apsia
BzaumopeiictBue 3apsiioB. 3akoH
47 Kynona. TouedHbIN 3IIEKTpUICCKUN bubnnorexa [IOK
y ) P https://m.edsoo.ru/ffOc6ce4
3apsi
Hanps:k€HHOCTB 3JIEKTPUUECKOrO
48 nosist. [IpuHnun cynepnosunmu bubmuoteka [IOK
AJIEKTPUYECKUX MoJen. JInnnn https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noxad. I[Torennuan. PasHocTs bubnmorexa HOK
’ tart. https://m.edsoo.ru/ff0c6f00
IMOTEHIIAAIOB
IIpOBOMHUKH M TUDIEKTPUKU B
50 3J'Ip€KT J(l)CTaTI/I‘-IeCKOM nonIe bubmorexa LOK
P ' https://m.edsoo.ru/ff0c7018
JydnexkTpudeckasi IPOHUIIAEMOCTh
b K
51 OnekrpoémkocTh. KoHmencarop nommorexa [O

https://m.edsoo.ru/ff0c7126
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52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCcaTopa. DHEePrus
3apsDKEHHOT0 KOHJIEHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

Jlaboparopuas pabora "U3mepenune
ANEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIUI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
ammapara, CTpyHHOTO TPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
yJacTKa 1enu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COETMHEHUE
poBOAHUKOB. JIabopaTtopHas
pabora «M3yueHue cMeranHoro
COCMHEHUS PE3UCTOPOB)

PaGota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akon Oma 15 TOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH.
KopoTtkoe 3ambikanue.
JlabopaTtopHas pabota «M3mepenne
OJIC ncToyHrMKa TOKA B €T0
BHYTPEHHETO CONTPOTHUBIICHUS

0.5

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

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



https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c7ae0

DneKTpOHHAas IPOBOJAUMOCTD
TBEPIBIX METAIUIOB. 3aBUCUMOCTD

> COIPOTHUBIICHUS] METAJIIOB OT
TeMmieparypbl. CBEpXIpOBOIMMOCTh

60 DIEeKTPUUYECKHUI TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS

61 U IIPUMECHAas IPOBOJUMOCTb. bubnuoreka [JOK
CaoiicTBa p—Nn-niepexona. https://m.edsoo.ru/ff0c84ae
[TosnynpoBoiHUKOBBIE TPUOOPHI
DIEeKTpUYECKHI TOK B pacTBOpax U

62 pacrmiaBax 3JeKTPOJIUTOB. bubnnorexa [JOK
DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DneKkTponn3
DNEeKTpUYECKHUM TOK B rasax.

63 CamocTosTebHbIN U bubmuoreka [{OK
HECaMOCTOSTENbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DneKkTpudeckue npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE bubmuoteka [IOK
npuMeHeHue. [IpaBuina TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuii ypox bubmuorexa [JOK
«INEKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Qnektpocratuka. [locTostHHBIN bubnuotexa [JOK

3NeKTpuYecKuil ToK. Toku B
Pa3IMYHBIX Cpeax»

https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c84ae
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PesepsHblii ypok. KonTponbsHas

bubnunorexa LIOK

o7 padora 1o Teme L https://m.edsoo.ru/ff0c8c56
"DnexrpoauHamMuka"
68 PesepBHeIil ypok. O6o0maromuii 1 bubnmnoreka HOK
ypok o remam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Ousmka, 10 wmacc/ Msxkumes [.5., Byxoeues b.b., Corckuii H.H. mox penakumeit
[TappentreBoit H.A., Akunonepaoe obmectBo «M3narensctBo «IIpocBemenuer»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. I'.51. MskumeB, M.A. IlerpoBa, C.B. CrenanoB ®usuka 10 k1. YueOnuk. @uzuka 10 k1.
y4eOHHK 1)1 0011e00pa3oBaTeIbHBIX opranu3anuii. bazoBeiit yposenb. M.: JIpoda, 2020

2. A.I1. PeimkeBuu. COopHUK 3a1au 1o ¢usuke. Mocksa, [poda, 2005 - 2019 r.

3. Coopnuk 3anad o ¢usuke st 9 — 11 knacco. Cocrasutens [.H. Crenanosa. M.:
«ITpocsemenue», 1996 r.

4. I'.B. Mapkuna ®wusuka 10 knacc. [Toypounsie miansl o yueoHuky ['.51. Mskumiea, b.b.
byxoBuesa. B.: Yuurens, 2004.

5. BonkoB B.A. Iloypounsie pazpabotku o ¢usuke. 10 xmacc. M.: Bako, 2006.

6.COOpHUK TECTOBBIX 33IaHUM JUI TEMATHUYECKOT0 U UTOroBoro KoHTpousa. @usuka 10 kiacc.
M.: «Mutemnex-Lentpy», 2004 r.

7. C.M. Annpromeukut, A.C. CnyxaeBckuil. ®usnka. «k KOHCTpyKTOp» CaMOCTOATEIBHBIX U
KOHTPOJBHBIX padoT. 10 — 11 kmaccer. [Tocobue nist yunreneid. M.: IIpocBemenue, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.BuneoomnsiTe Ha ypokax. — Pesxum nocrymna: http:/fizika-class.narod.ru

2. Enunas koyutekims nudpoBbIX 00pa3oBaTelibHbIX pecypcoB. — Pexxum mpoctyna: http://school-
collection.edu.ru
3. MHTepecHbie MaTepralibl K ypokaM (DU3UKH 0 TeMaM; TECTHI IT0 TeMaM; HarJISIHBIC TOCOOus

K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHBIE pecypchl. — Pexxum noctyna: http://www.openclass.ru

5. DnekTpoHHbIEe YUeOHUKH 10 pu3uKe. — Peskum pocrtyma: http://www.fizika.ru

6. Enunas KOJUIEKLIHS M (POBBIX o0pa3oBaTeIbHbIX pecypcoB.

http://schoolcollection.edu.ru/catalog/

7. UnTepuer ypok. http://interneturok.ru/ru/school/physics/

8. T'azeta «1 ceHTs0ps» Matepuainsl o ¢usuke. hitp://archive.lseptember.ru/fiz

9. Anumarun pusudeckux oowekToB. http://physics.nad.ru/

10. XXwuBas dusuka: odyuarorias nporpamma. http://www.int-edu.ru/soft/fiz.html

11. ®usuxka.ru. http://www.fizika.ru/
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