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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIEMILIUK TpenojiaBanus yuyeOHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3alHUsIX Poccuiickoi Qdenepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NIPOrPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJIbTaTaM
oOydeHHusl, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YEOHbIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUs! (PU3MKUA Ha YpPOBHE CPEAHEro OOLIEro
o0pa3oBaHusl, IUIAHUPYEMBbIE PE3YJIbTaThl OCBOEHUSA Kypca (DU3UKU: JIUYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay mno rojgaMm o0ydyeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHSI HOBBIX MaTEPHUalOB C 3aJaHHBIMM CBOWCTBAMHM U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaromuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS NP BHINOJIHEHUN UMHU Y4€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA JUIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm  mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHUYECKUX M TE€XHOJOTUYECKHMX MPHUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM paloOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (pusmueckue Teopuu (PopMHUpOBAHUE IPEICTABICHUNA O
CTPYKTYpe MOCTpOCHUST (U3UIECKON TEOpHH, posid (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIPaHUIIAX
OPUMEHUMOCTH TEOpUM, JJIsl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACITENBPHOCTHBIN TOIX0 B Kypce (DM3UKU pPean3yeTcsl MPEeke
BCEro 3a CUET OpraHu3allMi SKCIEPUMEHTAIbHOU AESATEIbHOCTH OOYYarOlIUXCS.
Jns  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO MCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHHYECKHUX
IpaKTHUECKUX PalboT. BrljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISIETCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAS M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalleHuss kabuHera ¢usuku. [Ipu d>ToM obOecreuynBaeTCsi OBJAJCHUE
OOyJaronMMHUCs YMEHUSIMA TPOBOJIUTH KOCBEHHBIC H3MEPEHUS, WCCIEAOBAHUS
3aBUCUMOCTEH (M3MUECKUX BEIMYUH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3apad. Ilpu sToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4d C SIBHO
3aIaHHON (PU3UYECKON MOCIIBIO, TTO3BOJISIOIINE TPUMEHSATh U3yUYECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nemnoB. /[ KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
00OBSCHEHHE TPOTEKaHUs (U3MYECKUX SBJICHHA W TIPOIECCOB B OKPYXKaIOIIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIEIH AJI CHTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tipoiecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 00miero oopa3oBaHus JODKEH N3yd4aThCs B YCIOBHSIX
IpeIMETHOT0 KaOuHeTa (M3MKU WM B YCIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKiIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OXoaMMOe J1abopaTopHOEe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKAa3aHHBIX B
nporpamme 1o (U3NKE YICHHUYECKUX MPAKTHUYECKUX padOT M JIE€MOHCTPAIMOHHOE
00opyioBaHUE.

JlemoHCcTpanoHHOEe  000pyanoBaHWe (QOpPMHUPYETCSI B COOTBETCTBHH  C
OPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEeYMBAET IMOCTAHOBKY
IIEPCYUCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOUYEBBIX JEMOHCTpAIMi s
UCCIICJIOBAaHMSI  W3yYaeMbIX  SIBJICHHMA W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o00OOpyAOBaHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopmupyeTCcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB W OOECIICUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
Ja00paTopHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TaAKKE KOMITBIOTEPHBIX
WU3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBHIX 1a00paTOpUH.

OCHOBHBIMHU TICJIIMH U3y4eHUS PU3UKHU B 001IeM 00pa30BAHUH SIBIISTFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHUU OOBSCHITH SBICHUS C HCIOJH30BAHHEM
(GU3HYECKUX 3HAHWIA U HAYYHBIX JIOKA3aTCIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiM (DHU3UKHU JUIA PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne STUX 1enei 00ecreunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npolecce u3yueHus Kypca GU3NKH Ha yPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYI0  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHU TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBHSIM 3a]1a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a U HMHTEpIpeTanuu HHpopmanmu,
OTpezieNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yIbTata;

e CO3JaHUE YCJIOBUU JUIS PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JE€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMNBITOB € YYETOM MHIAUBHUAYaJbHBIX
0COOEHHOCTEH 00yYJarOIMUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLECCE IIO3HAHUSA IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKUX SIBIEHUN U mpoueccoB. HayuHble rumoressl.
dusnveckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U NEPEMEIICHUS
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  aBrkeHue. JIBUKEHHME  MaTepuajbHOM TOYKH 1O
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEMHAs
ckopocTh. [lepuon u yactora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY MYTSAMH, NPOMIECHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Ipyuammn  otHocutensHOCTH  ['amunes.  llepeeii  3akoH  HeroToHna.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon HeroTona
JUISl MaTepUaIbHOM TOYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuma Tsoxectd. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUH T€Ja B )KUIKOCTH WJIU Tas3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYecKue YCTPONCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CUJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJIbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE ABUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuunanbHas SHEprusl. ITorennumanbHas SHEprus YIIPYTO
nedopmupoBaHHOM — npyxkuHbl.  [loTeHUManpHas  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEJN.
3aKOH COXpaHEHUs MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO rasza. AOCOJIOTHas Temreparypa Kak mepa
CpelHEd KHWHETUYECKOM SHEpPrHMHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIIoCTpUpyoLas MpUpoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAJIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AelbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHU K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3noro
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruy Teja MpU COBEPIICHUM PaOOTHI: BBUIET
npoOKu U3 OyTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe mMyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

HN3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuiecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpucrtaibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1YXa.

Pa3znen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsiaoB. 1IpOBONHMKH, OUANIEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOOHHWKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUYECKONW MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE MCTOYHHMKA TOKA.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast IPOBOJIMMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHCTOPBI ¥ POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yueHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJCIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TN, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHE), JABUrATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJIUJILHUK, KOHJIUIIMOHEDP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpPHUAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoMaZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKuMH. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa JNMHHUI MarHUTHOU
WHIYKIWH T0JISI MOCTOSHHBIX MArHUTOB.

MaruutHoe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. PabGora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu dapajes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKIMH. OJIEKTPOJIBHXKYILAS — CUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYyKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHUTHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KOJ1€0aHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUWYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaeinb TuHUYM IEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MAacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepeHus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habnronenue otpaxeHus: U IpesioMICHUS] MEXAaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
peoMIICHUE, OJSIpU3anus, AUPpaKiysi, *HTEpPEepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBeta. TOUCUHBIN HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTossHME W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCHMyMOB IIpM [aJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKE€HUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Hab6monenue nudpaximm ceera.

Habmronenue aucnepcuu cBeTa.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol



W3mepenne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBOMCTB M300pakKeHU B JTHMH3AX.
Habmronenue aucnepcuu cBeTa.

Pasznen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBsi3p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
IIOKOsI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmul KEAHMOBOU ONMUKU
®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpriTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. YpaBuenue DuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynatel bopa. M3myueHune u mnoryiomeHue
(GOTOHOB MpU Mepexojie aToMa C OAHOrO0 YpPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBbIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOTHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Habnronenue inHeHyaThIX CIEKTPOB U3ITYyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramma-u3IydCHHS.
Binusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykionHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOIO pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccr siapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€EDP.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTeTUKH. DKOJOTMUYECKUE ACTIEKTHI SIEPHON YIHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUS acCTpOHOMUU. [IpuKinagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JIBHOKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTHUBHOCTh. McTtouHuk sHepruum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3NBI TJIaBHOHW ITIOCIIEAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEIBLHOCTH. BHYTpEeHHEE CTpOCHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacummpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOro MOJyIIapys U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Pons ¢usukn w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTHbHOCTH YeJIOBEKA, POJIb U MECTO (DPU3UKU
Y aCTPOHOMHUHM B COBPEMEHHOU HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (Quanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/eseHue MIONIaaAn MITOCKUX GUryp u o0bEma Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupoje, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHamms.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, PEICKa3aHNe 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpOIEpenad, TeHEepaTop MEepEeMEHHOIO TOKa,
SNICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnka» Ha YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera «Pu3nka» AOHKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTHU, CUCTEMOM LEHHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIINX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alii OCHOBHBIX HAPABICHUN
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH 00yYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHCTHYECKUX U
JEMOKPATUYECKUX LEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO Oy TyIIETO;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
IpUCYIIEro (PU3NYECKON HAyKe;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalbHON eATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6)3K010rH4eCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUS LEeJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUYECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHHsd  (QU3MKU  OCYLIECTBISITH ~ IPOEKTHYHD M HCCIEIOBATENIBCKYIO
NEATEIbHOCTh MHIUBUAYAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU MOHATUSMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIBCKOW U TIPOCKTHOW JCATCIIEHOCTH
B 001acTu (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB pelieHUs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIETh BUJAMH JCATCILHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAIHA, TPEOOPA30BAHUIO W MPUMCHCHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIUsX, B TOM YHCJIC ITPH CO3/IaHUM YICOHBIX TPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX YTBEPXICHUM, 3a]]aBaTh MapaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJIe¢ PpCHICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHLHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DHU3UKHY;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OIIBIT,

yMEThb TMEPEHOCUTh 3HaHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HECATECIILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITIOAXO0/IbI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 3aa4H, JIOITYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYCHUsS WHPOPMAIUU (PU3NIECKOTO COMCPIKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HWHTEPIPETANi0 WHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHU3aIlMOHHBIX
3aad  C CcoOMIofeHNEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301TaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PasIUYHbIX (opmarax c
y4EéTOM Ha3HAYCHHsI MHPOPMAITUH U [IEJICBOU ayUTOPHH, BRIOUPAs ONITUMATBHYIO
(dbopMy MpeAcTaBICHUS U BU3yaTU3aIlNH.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€e TeiiCTBUA:
OCYIIECTBIISATH 00IEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIMKTHBIX CHUTyallui W CMsT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3pPEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0r0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacmpeniensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO Y4YaCTHMKA KOMAaHIbl B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C IMO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYaIHSX, IPOSIBISATH TBOPUYECTBO M BOOOPAKEHHE, OBITh HHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE YYeOHbIE NelCTBHA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO JESATENBHOCTh B 00JacTH
(U3MKM M acCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh MU (POPMYIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONW paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHU;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B oO0JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUSI MPOTPaMMBI
no ¢u3MKe JJISI YPOBHSI CpEAHEro oOImero ooOpa3oBaHus Yy OOydarolmuxcs
COBEPIIICHCTBYETCS AYMOIMOHAIILHBII WHTEJICKT, IPEANOIaTr AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIIMOHATBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTHMU3M, WHUIIMATHBHOCTHh, YMEHHUE JEHCTBOBATh HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBUIO U COTIEPEIKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMNXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS H3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, UHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
UJICAIBHBIN Ia3, MOJEIIM CTPOCHUS I'a3oB, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



IEKTPOAVUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IIaJICHUE TeJ, JBWKEHHE IO OKPYXHOCTH, HWHEPLHS,
B3auMozeiicTeue Tei, Auddys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TeJl NMPU HarpeBaHUU (OXJIaXKIEHUH ), TEMI0BOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJI&KHOCTbH BO3/lyXa, IOBBIIICHUE TAaBJICHUSA ra3a IPU €ro HarpeBaHuM B 3aKPBITOM
coCyze, CBfA3b MEXIAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYMHBI:
KOOpAMHATA, IyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
VMITYJIbC T€JIa, KUHETUYECKasl DHEpPrus, NMOTCHUHAIbHAS JHEPIUs, MEXaHWYECKas
paboTa, MexXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLINE JaHHYIO (DU3UYECKYIO BETUYHHY C JIPYTUMU
BEJINYNHAMM;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHME Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSASI SHEprus, padoTa rasa,
KOA(P(QUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IOPaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUS W E€OUHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIONIME JIAHHYIO
(bU3HYECKYI0 BEIMYHUHY C IPYTUMH BEJIMUYMHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECCKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD M0, NOTEHINAJI, PA3HOCTh NOTEHIMAJIOB;
Opy ONHCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3YyEMBbIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3bIBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHUHY C IPYTUMH BEJIMYNHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHUS HWMILYJIbCa,
NPUHLHNIN CYNEPNO3ULINUNA CHJI, HPUHUMUII PABHOIPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETHUYECKON YHEPTUM TEIUIOBOIO JABUKEHHS MOJIEKYI C
a0COJIFOTHOM TeMIiepaTypoi, EPBbIN 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KysloHa, Opu 3TOM pa3nvyarh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BbIPAKEHUE W YCIIOBUS (TPAHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS  MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM KHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
MPOILIECCOB C HCMOJBb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MpPH 3TOM
dbopmynupoBath mpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBO/IBI;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYHMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE TaOnuIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICJOBAHMUS,

co0iroAarh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JEeSATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000py0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (Ppr3HUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJauu
BBIOMpaTh (PU3NYECKYI0 MOJIEb, BBIJACIATh (DU3NUECKUE BEIMYUHBI U (POPMYJIBI,
HEO0OXoAUMbIEe I €€ pElIeHMs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAaYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHON MHGOpMAIUK, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyYaeMyto HH(OPMAILIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU 00pallleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHNUS HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPY>KalOILLEH Cpele;



paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3JUYHbIX COLHMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PACHPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonmy oOyuenus B 11 kiacce npeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUYAIOUINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3uKu B (HopMHpOBaAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHMpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B INPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M €IUHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa NMpPH PEIIEHUU (PU3UUECKUX
3azay;

pacro3HaBaTh (pU3NUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUUSA, JEHCTBHE MAarHUTHOIO TIIOJsA Ha
IPOBOJAHUK C TOKOM M JIBWXKYIUMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepennus, audpakuus W TONSPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3PhexT (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJXOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCIOJIb3Ysl (PU3NYECKHUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MojisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJIEH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3aps U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAaHWUU TPABWIBHO TPAKTOBATh (DU3NUYECKUI
CMBICJT HCTIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYUHY C JPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHl, HCIOJb3Ys
bu3nYecKue BEJIMYHMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMIYJIbC (OTOHA, IEPUOJI TIOJTypaciaia, SHEPTHs CBI3U
ATOMHBIX SI7IEp, TPU OINMKWCAHWU TPABWIBHO TPAaKTOBAaTh (PU3UUECKUA CMBICI
WCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAUCHUS W EIAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBA3BIBAIOLIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TPOIECChI U SIBIICHUS, UCIOJIB3Yys (PU3HUECKHE
3aKOHBI W MPUHIUIIEL: 3aK0OH OMa, 3aKOHBI TIOCIIEOBATEIIFHOTO U MAPAJUICITILHOTO
COEIMHEHMs] TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JE€KTPOMArHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHE ODWHIITEHHA Ui (oTodddekra,
3aKOH COXpaHEHUS DHEPTryd, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHS MAacCOBOT'O YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3iMyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
C TOKOM, cuJiel Ammnepa u cuisl JlopeHua;

CTPOUTH W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUM: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4YEOHOro OKCIEPUMEHTa,
coOHUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpEHUsT (U3NUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIB30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOIUIl U
rpauKOB, AEIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOM
NEATETLHOCTH C HMCIOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
00opyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMUYUHBI U (HOPMYJIbI,



HEOOXOaMMBIC I €€ pEIICHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJTyYCHHOTO 3HAYCHUS (PU3MYECKOU BEIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXJAEHUW C OMOpPOM HAa M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue BICHUS,

HCIIOJIb30BaTh npu pelIeHUn y4e0HBIX 3aJa4 COBPEMEHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIAN
U TMpEeJCTaBIICHUS y4eOHONW U HAYyYHO-TIOMYJISIPHOW MHGOPMAIIUU, MTOJyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHUIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlIUH, MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3indaTh yCJIOBHS MX O€30MacHOTO MCIIOJIh30BaHUS B MOBCEIHEBHOU
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITOJIB30BaTh TEOPETHYECKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPaAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY KAIOLIEH CPEJIE;

paboTath B TpyIIEe C BBHINOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYIIbI, PalMOHATBHO PpACIPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYyallMsX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoandyecTBo yacoB

HaumeHoBaHue pa3iesioB U TeM JyieKTpoHHBbIe (LM pOoBbIE)
Ne i/m Kontpoabnbie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PecypChbl
padoTsbI padoThI
Paznen 1.OU3UKA U METO/Ibl HAYYHOTI'O IO3HAHUSA
o
1.1 M3HKa M METOIBL HAYHHOro 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Pa3znen 2.MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Nroro no pazgeny 18
Paznen 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMUKA
o ) o
3.1 CHOBH MOTCKy TAPHO-KIHETHHCECKOM 9 1 https://m.edsoo.ru/HRGVSNOPE
TEOPUHU
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
33 FPETATHBIE COCTOTHI Bemectsa 5 https://m.edsoo.ru/HSM355JCH
®da3oBble IEPEXOBI
Nroro no pazgeny 24
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DIIEKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP720QLI
4.2 IToCTOSIHHBIN 2JIEKTPUYECKUM TOK. 12 1 1 https://m.edso0.rt/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxku B Pa3JIMIHBIX Cpeaax

Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 110 68

[NPOT'PAMME




11 KJTACC

KosmnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LU(POBHIE)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTshI
Paznen 1.2JIEKTPOAUHAMUKA
M )
1.1 ATHUTHOC HOJE. JNCKIPOMATHHuTHAR 11 1 3 https://m.eds00.r/Z2Q390NGS8
WHIYKIHS
Hroro no pasgeny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
2.1 MexaHireckHe it S1eKTpOMAT HHTHbIE 9 1 https://m.edso0.ru/3TLNQKPG6
KoeOaHus
MexaHuuyeckre U 3JIeKTPOMarHUTHbIE
2.2 5 1 https://m.edsoo.rt/WQT6385V 1
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/TUPOITURXM
Hroro no pazneny 24

Pazgen 3.0CHOBBI CIEIITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

o o
3.1 CHOBBI CHICHHATEHON TCOPIH 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEJIBHOCTH

Nroro no pazgeny 4

Paznen 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOU ONTHKH 6 https://m.edsoo.rt/SWOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
43 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny 15

Pa3nesa S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEMEHTBI aCTPOHOMUU U acTpoPU3UKU 7 1 https://m.edsoo.ru/3EOD6KXI9

Nroro no pazgeny 7

Pa3nesa 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroiiee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 4 7



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4YeHH s

DJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbBIE PeCypChl

®usuka — HayKa O IpUPOJE.
Haquble MCTOABI ITIO3HAHUA
OKpPY’KaIOIIero Mupa

https://m.edsoo.ru/YXGQSPM1P

Posb 1 MecTo uzuku B
(dbopMUPOBaHUN COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOU ESITETBHOCTH
mojen

https://m.edsoo.ru/SHSXWFFVO

Mexannueckoe ABMKCHIE.
OTHOCHUTENBLHOCTD
MEXaHUUECKOr'0 JBHIKCHHS.
[Iepemenienue, CKOpOCTS,
YCKOpEHHE

https://m.edsoo.ru/RSOAQVS5ZX

PaBHOMEpPHOE ITPAMOIMHENHOE
JBUKECHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpeHHOE
NPSIMOJIMHEIHOE ABM)KEHUE

https://m.edsoo.ru/MDIDKJOUB

CBoOoiHOE MajicHue. Y CKOpEHHE
CcBOOOJHOTO MaICHUS

https://m.edsoo.ru/MXPLZIX8J

KpuBonunelinoe 1BUKEHHE.
JIBM>KeHHE MaTepuaabHON TOYKH
10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

HpI/IHI_II/IH OTHOCUTCIBbHOCTHU
lNanunes. UnepunanbHbie
cuctemsl orcuera. [lepBbIil 3aK0H
HrroTona

https://m.edso0o.ru/J6QY7N3IWN

Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropoi
3akoH HeroTtoHa mis
MaTepUAIbHON TOYKHU

https://m.edsoo.ru/BVINWTAQH

10

Tperuii 3akoH HeroToHa miis
MaTEepUAIbHBIX TOYEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMHUPHOTO TATOTEHUSI.
Cuna tsixectu. [lepBas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdpunment
Tpenus. Cuiia CONpOTUBICHUS
IpY JIBM)KEHUHN TeJa B )KUAKOCTH
WITH Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHoe u
BpalllaTelIbHOE ABM)KEHNE
abCoIOTHO TBEPOTO TeENa.
MowmeHT cuisl. [1nedo cumsl.
VYcioBus paBHOBECHS TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

HNMnynsc MaTepralbHOM TOYKH,
CUCTEMBI MaTEPUAIIbHBIX TOYEK.
Nmmnynbe cuibl. 3aKoH
COXPAHEHHUS UMITYJIbCA.

https://m.edsoo.ru/MSJQTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeaxkTtuBHOE nBHXKEHNE

16

PaGora 1 MOIITHOCTE CHJIBL.
Kunernueckas sHeprus
MaTepualbHOU To4KU. Teopema
00 U3MEHECHUH KUHETHYECKOM
SHEPTUU

https://m.edsoo.ru/J1V59L28B

17

[ToTeHimanpHas SHEPTHUSL.
[ToTeHuuanbHas sHEpPrus yrnpyro
ne(OpMHUPOBAHHON MIPY>KUHBL.
[ToTenuunanpHas sHeprus Tena
BOJIM3U MTOBEPXHOCTH 3EMIIU

https://m.edsoo.ru/RNEXJW4KF

18

ITorennuanbpHbIE U
HEeMOTeHIUaIbHbIe CHIIbI. CBSI3b
paboThI HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpAHEHUS MEXaHUYECKOM
SHEPruu

https://m.edsoo.ru/DA3QVTOXQ

19

JlaboparopHas paboTa
«HccnenoBanue cBs3u pabOThI
CHUJIBI C UBMCHCHUEM
MEXaHUYECKOW SHEPrHH Tejla Ha
pUMepe PacTsDKCHUS
PE3MHOBOT'O KIyTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTtponsHas pabora o Teme
«Kunemaruka. J[unamuka.
3aKOHBI COXpAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TOJIOKEHMIS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJIAPHO-KHUHETUYECKOU

Teopuu. BpoyHOBCKOE ABMKEHHUE.

Auddysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenu cTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TEIl

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonnyectBo
BelecTBa. [locrossHHas
ABoraapo

https://m.edsoo.ru/FL1BAQDI13

24

TermoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
IIxana remneparyp Llenbcus

https://m.edsoo.ru/ WPNY6QA8Z

25

Uneansuerii raz B MKT.
OcnoBHoe ypaBHenne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcomoTHas TeMIieparypa Kaxk
Mepa CpelHEW KNHETHYECKOU
SHEPIUM JIBHXKEHHS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

https://m.edsoo.ru/Y3IWB66I3A

28

JlaGopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
MEXIY apameTpaMu COCTOSHUS
Pa3peKEHHOTO raza

https://m.edsoo.ru/35DBLKT96

29

W3omporieccsl B HI€aIbHOM Ta3e
U ux rpapuyeckoe

https://m.eds00.ru/OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

MMpEaACTaBJICHUC

30

BuyTpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CHOCOOBI €€ N3MEHEHHUS.
KonuaectBo Temnots! u pabota.
BnyTtpeHHss dHEeprus
OJIHOATOMHOTO HJI€aIbHOIO ra3a

https://m.eds00.ru/9JQITV XIS

31

Bunae! Tennonepenaun

https://m.edso0.ru/36JJI20W9

32

VY nenpHas TEMITIOEMKOCTD
BeniecTBa. KonnuecTBO TEIIOTEI
MIpH TeTUIoNepeaaye.
AnrabaTHBIHN Tporecc

https://m.edsoo.ru/5K3Y4HE86L

33

I1epBblii 3aKOH TEPMOIMHAMUKHI
U €ro MpUMEHEHUE K
U30IpolIeccam

https://m.edsoo.ru/2HO6R3GAS

34

HeoGpatumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOIMHAMHKH

https://m.edsoo.ru/S8SLWDFTS

35

[Ipunuun nevicteus u KI1
TEMJIOBOM MAIIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KIIJ]

https://m.edsoo.ru/4XPSAO0V7M

37

DKooruyeckre mpoodIeMbl
TETUIO3HEPTEeTUKH

https://m.edsoo.ru/P07ZMYMSI

38

O6o0maromuii ypok
«MonexynsipHas (puzuka.
OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/9EKZ0DDWP

39

KoHnTtponbHast pabota mo teme
«MonekynsipHas Gpu3HMKa.

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEPMOAMHAMUKI

40

[Tapoo6pa3zoBanue u
KoHJeHcauus. Mcnapenue u
KHUIIEHHE

https://m.eds00.ru/X48Q078EE

41

AOcoiroTHast 1 OTHOCHTEIbHAS
BJIQYKHOCTH BO3/yXa.
Hacwpimennsriit nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucrannnueckue
u amopdHBbIe Tena. AHU30TPOIHS
CBOWCTB KpHUCTAIOB. JKuakue
KpucTauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBiieHre M KPUCTAUTA3AIIHS.
VnenpHas TeIUIoTa IIaBJICHUS.
CyOnumarnus

https://m.edsoo.ru/OX117G6MR

44

YpaBHeHHE TEIIOBOTO OanaHca

https://m.edsoo.ru/OIUXGN2I1

45

DJIeKTpHU3alus Tell.
DIeKTpuyecKui 3apsia. /IBa Buaa
3JIEKTPUYECKUX 3apsI0B

https://m.eds00.ru/QJ2S7WSBM

46

[TpoBOAHMKY, TUAIEKTPUKU U
MOJTYIPOBOTHUKH. 3aKOH
COXPAHEHHUS NEKTPUYECKOTO
3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

BzaumoperictBue 3aps0B. 3aKOH
Kynona. Toueunsrit
BIIEKTPUYECKUM 3apsi]l

https://m.edsoo.ru/SU3BUOTHH

48

Hanps>k€HHOCTB IEKTPUYIECKOTO
nosist. [IpuHnun cynepno3suuuu

https://m.edsoo.ru/9IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

AJIEKTPUYECKUX MoJe. JInnun
HANPSKEHHOCTH

49

PaGora cun
3JIEKTPOCTATUYECKOTO TOJIS.
ITorenmman. Pa3nocThb
MMOTECHIINAIOB

https://m.edsoo.ru/VOPD9ASLF

50

[TpOBOAHMKY M TUIJIEKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
Jusnexrpudeckas
IIPOHULIAEMOCTD

https://m.edsoo.ru/12P2S3127

51

OnekTpoéMkocTh. KoHniencatop

https://m.edsoo.ru/BIUPRD52W

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. JHEeprus
3apsHKEHHOT0 KOHJIeHCaTopa

https://m.edsoo.ru/XPUKP82VE

53

JlaboparopHas paboTa
"N3mepeHune 31eKTPOEMKOCTH
KOHJIeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHIMn AEHCTBUS U
IIPUMEHEHHUE KOHEHCATOPOB,
KOIIMPOBAJILHOTO aIapara,
CTPYHMHOIO IIPUHTEpA.
DneKTpocTaTHYecKast 3allnTa.
3a3eMIIeHHE 3JIEKTPOIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEeKTPUYECKUH TOK, YCIOBHUS
€ro CyIIeCTBOBaHUA.
ITocrostHHBIN TOK. Cuia ToKa.
Hanpsokenne. ConpoTuBiieHue.
3akon Oma 1S ydacTKa 1enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarennsHOE,
napajuieJIbHOE, CMEIIaHHOe
COEIMHEHUE MPOBOIHUKOB.
JlaGopaTtopHnas pabota
«3ydeHne cMenaHHoro
COEIMHEHUS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PabGora 1 momHOCTE
3JIEKTPUYECKOT0 TOKA. 3aKOH
Hxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akoH Oma AJi MOJTHOM
(3aMKHYTOI1) 2JIEKTPUYECKOI
nenu. KopoTkoe 3amMbIKaHHeE.
JlaGopaTtopHnas pabota
«3mepenue DJ1C uctounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUSD)

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PezepBHbIil ypok. KonTposbHas
pabora 1o Teme
"DnekTpoauHamMuka" /
Bceepoccuiickas npoBepoyHast
pabora

https://m.edsoo.ru/MFM6EIE5SX

60

O6o0maromuii ypok
«INeKTpoAUHAMUKA /
Bceepoccuiickas npoBepoyHast
paborta

https://m.edsoo.ru/P86MDY07H

61

DneKTpOHHask IPOBOAUMOCTb
TBEP/BIX METAJIIIOB. 3aBUCUMOCTb
COIIPOTHUBJIEHUS] METAJJIOB OT
TeMIIepaTyphl.

https://m.edsoo.ru/ WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXIpoBOIUMOCTh

62

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

https://m.eds00.ru/4CCYCJ785

63

[TonynpoBOAHUKH, HX
coOCTBEHHAs! U IPUMECHAs
npoBoauMocTh. CBOMCTBA p—n-
nepexoja. [lomynpoBogHIKOBBIE
npubOopsHI

https://m.edsoo.ru/S55A1DQUR

64

DJIEKTPUUYECKUH TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JICCOLMaNus. DIEKTPOIU3

https://m.eds0o0.ru/QUOQUWV91

65

DJIEKTPUUYECKUH TOK B Ta3ax.
CaMOCTOSITENTbHBIN U
HECAMOCTOSITEILHBIN pa3psl.
Monnus. [Inazma

https://m.edsoo.ru/2VX2KLFQA

66

DJeKkTpudecKre mpudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE
npumeHeHue. [IpaBnina TeXxHuKn
0€30I1aCHOCTH

https://m.edsoo.ru/KJA02KUPS

67

KonTtponbHas pabora o Teme
«Onektpocraruka. [TocTosHHBIN
3NEKTpUYEeCKUil TOK. TOKHU B
Pa3JIMYHBIX cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHeIit ypok. O0o0maronmmii
ypok no teMam 10 kimacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJTACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KontpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejbHbIE pecypchl

ITocTossHHBIE MATHUTHI U X
B3aUMOJEUCTBHE. MarHuTHOE
nosie. Bektop MarHuTHOM
MHAYKIUU. JIMHY MarHUTHOM
WHIYKIUU

https://m.edsoo.ru/4DMOYIIN6

MarauTHO€E 1oJie MPOBOIHUKA C
ToKOM. OnbIT DpcTeaa.
BzaumopericTBue mpoBOAHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaboparopHas paboTa
«I/I3yquHe MAarHuTHOTI'O I10JIA
KaTYIIKU C TOKOM

https://m.edsoo.ru/HGHXILNLRZ

JleficTBe MarHUTHOTO IOJIS Ha
MPOBOJHUK C TOKOM. Cuita
Awmriepa. JlaboparopHast paboTa
«HccnenoBannue neucTBUSA
MOCTOSIHHOTO MarHuTa Ha pamKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBue MarHUTHOTO IOJIS Ha
JBIDKYIIYIOCS 3aPSKEHHYI0
yactuny. Cuna Jlopenna. Pabota
cuisl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

DNeKTpOMarHuTHasE WHYKITHS.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToTok BEKTOpa MarHUTHOMN
uHaykiuu. DJ1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu dapanes

JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
3JICKTPOMArHUTHOW WHTYKITAW

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTE. fBIeHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEPTUs
MarHUTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

TexHudeckue yCcTpomucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMAarHUThI,
3JIEKTPOJABUIATENb, YCKOPUTEIN
JJIEMEHTapHBIX YaCTHII,
MHAYKIMOHHAs T1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0marmuii ypox
«MarsauTtHoe 110J1e€.
DNIEKTPOMAarHuTHasE UHY KLU

https://m.edsoo.ru/COBOSBGMC

11

KonTtponsHas pabora o Teme
«MarnuTtHoe noJe.
DJeKTpOMarHUTHAsE MHTYKIIUS

https://m.edsoo.ru/8X637ELEU

12

CB00OOIHBIE MEXAaHNYECKIE
KojeOanus. ['apmoHUYecKre
KoneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpamienue 3aepruu

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlaboparopHas paboTa
«HccnenoBanne 3aBUCHMOCTH
Mepro/1a MajbIX KoJIeOaHmit
rpy3a Ha HUTH OT JUTHHBI HUTH U
MAacChI TPy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenpHbIit KOHTYD.
CB0OOIHBIC PJICKTPOMArHUTHBIC
KOJIeOaHUs B NAECAIbHOM
KOJIe0aTeIbHOM KOHTYPE.
AHanorust Mexay
MEXaHMYECKUMU U
AIEKTPOMArHUTHBIMH
KOJICOaHHSIMU

https://m.edsoo.ru/H6JCO5SBAD

15

®opmyna Tomcona. 3akoH
COXPAaHCHHUS SHEPTUU B
UJICaJIbHOM KOJIe0aTeIIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBneHue o 3aTyxarnmx
KoJieOaHusX. BeIHYKIEHHBIC
MeXaHUYECKHE KoJieOanus.
Pe3onanc. BeiHyK1eHHbBIE
BHGKTpOMaFHI/ITHBIG KO.H€6aHI/I$I

https://m.edsoo.ru/FMBDWPPG4

17

IlepemMeHHBIN TOK.
CunycouaabHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JIEUCTBYIOILIEE 3HAYCHHUE CUJIBI
TOKA U HaIPSKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpousBoacTso,

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpediieHue
3IIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MIEPEMEHHOTO TOKA, JINHUI
JNeKTponepesad

https://m.eds00.ru/93Z12W4QQ

20

DKOJIOTUYECKUE PUCKHU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
3JIEKTPOIHEPTUH B
IIOBCEIHEBHOM XKU3HU

https://m.edsoo.ru/3ADUNYKWNO

21

Mexanunueckue BOJIHEI, YCJIIOBUA
pacnpocrpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUS U
JJINHA BOJIHBI. HOHGpG‘-IHBIG n
IPOJOTIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTs 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

DNEeKTPOMarHUTHHIE BOJHBI, UX
cBoMcTBa U cKopocTh. [Ikama
OJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIIUTIBI paTuOCBS3U U
TeneBuaeHus. Pazsurue cpenacts
cBs3u. Pagnosokanus

https://m.edsoo0.ru/2WQTSLGLV

25

KontponbHas pabora
«Konebanus u BOIHBI»

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

IIpssmonunenHoe
pacnpocTpaHEHHE CBETA B
OAHOPOHOM cpene. ToueuHslii
HMCTOYHUK cBeTa. JIyu cBeta

https://m.edsoo.ru/HUF74ANDOW

27

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paKEHHUH B TUIOCKOM
3epKaie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomienue ceera. IlonHoe
BHYTPEHHEE OTPaXKEHUE.
[IpenenbHbIi yroia mOJIHOTO
BHYTPEHHETO OTPaKCHHUS

https://m.edsoo.ru/V49RISTRN

29

JlaboparopHas paboTa
«M3mepenue nokaszarens
NPEIOMIICHUS CTEKIIa

https://m.edsoo.ru/JO02EIM1DQ

30

JIunzel. [Toctpoenue
n3o0paxenui B muna3ze. opmyna
TOHKOM JIMH3bI. Y BEJIMUCHUE
JIUH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHnas pabota
«Hccnenosanue CBOUCTB
U300paXEHUH B TUH3AX)

https://m.eds00.ru/Q1ZCMW980

32

Hucnepcus cera. Cia0KHBII
coctaB Oemoro ceta. L[BerT.
JlaGopaTtopHnas pabota
«Habmonenne nucnepcun
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

HNuTtepdepenius cera.
Hudpakmus ceera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

JudpakumonHas pemeérka

34

[Tonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

https://m.edso0.ru/Q2118XYOJ

35

Onrtuueckue mpudopsl U
YCTPOMCTBA U YCIIOBUS UX
0e30macHOTO IPUMEHEHUS

https://m.edsoo.ru/M5127JYGT

36

rpaHI/II_II:I HpI/IMeHI/IMOCTI/I
KJIaCCUUECKON MEXaHUKH.
[ToctynaTel cnenuaibHOM
TEOPHH OTHOCUTEITHHOCTH

https://m.edsoo.ru/PSGBI9FISN

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMIYJIbC
pensTUBUCTCKON yacTUlbl. CBA3b
MAacchl C JHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

https://m.edsoo.ru/190ZY4BUB

39

KoHnTtponbhas pabora «OnrTuka.
OcHOBBI cIEIMAIBHON TEOPUH
OTHOCHUTEIIBHOCTH»

https://m.edsoo.ru/L8689JPLI

40

®otonbl. Dopmyna [1nanka.
DHeprus U uMNyisc GoToHa

https://m.edsoo.ru/ZL6P16LA0

41

OTkpsITHE U HCCIEN0BAHNE
dotoaddexra. OnbiTo A. I
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHsbI poTodPdexTa.
VYpaBHeHnue DiHIITEIHA 17151
dororddekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» Gorospdexra

43

Hasnenne ceera. OnbiTol I1. H.
JlebeneBa. Xumuueckoe
JIEUCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoicTa u
NPaKTUYECKOEe IPUMECHEHUE:
dboTosneMeHT, GOTOIATUHK,
CoJTHEYHas OaTapesi, CBETO U0/

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reme
«DJeMeHTEI KBAHTOBOM OIITUKN)

https://m.edsoo.ru/ZE73A67B1

46

Mopens aroma Tomcona. OnbITEI
Pezepdopna o paccesiauro o-
yacTull. [[manerapHas Mmojens
aToMma

https://m.edsoo.ru/FIC11POHN

47

IToctynarser bopa

https://m.edsoo.ru/6X7GFHZ9X

48

N3nydenue u norioneHue
(OTOHOB MpH TIEPEXOIe aTOMa C
OJHOTO YPOBHS SHEPTUU HA
Ipyroiui. Buasel criekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BoHoBEIE CBOMICTBA YaCTHII.
Bounnsr ne bpoiiis.
KopmyckynsipHO-BOJIHOBO#
nyanu3Mm. CIIOHTaHHOE 1
BBIHy)KI[eHHOG HsnyquHe

https://m.edsoo.ru/J710TLFECO

50

OTKpBITHE PATUOAKTUBHOCTH.
OmneiTer Pesepdopaa mo
OTIPENIEIICHUIO COCTaBa
PaMOaKTHBHOTO H3ITyUCHHS

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CsoticTBa anbda-, 6era-, ramma-
n3nydeHus. BrnusHue
PaAMOAKTUBHOCTH HA KUBBIE
OpTaHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTkppITHE IPOTOHA U HEUTPOHA.
M3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN U TTO3UTPOHHBIN
Oeta-pacrnan. ["'amMma-u3inyueHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsSI3U HYKJIOHOB B siZIpE.
S nepHble peakuuu. AnepHbii
peakrtop. [IpoGiemsr,
MEPCIEKTUBBI, SKOJIOTUYECKHUE
ACIIEKTHI SIAEPHON IHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEHTApHBIE YaCTHUIIBIL.
OTkpbITHE TO3UTPOHA. MeToAbI
HaOJIOICHUS I PETUCTPALINH
3JIeMEHTapHbIX yacTuil. Kpyrieri
cton «DyH/1aMeHTalIbHbIE
B3auMoJIeicTBUA. ENUHCTBO
buznyecKoil KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

3TaHbI paSBI/ITI/IH aCTpOHOMI/II/I.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHomMuu. Bup 3BE31HOTO
HeOa. Co3Be3aus, SipKue 3BE3IBI,
IIJIaHCThI, X BUIHUMOC
nekenne. ConHeyHas cCUCTEMa

https://m.edsoo.ru/5PXS219VY

56

Comnuie. ConHeuHast akTUBHOCTD.
Uctounuk sHeprun CosHia u

https://m.edsoo.ru/1JZR54JA0Q



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI
TJIaBHOU MOCJIEI0OBATEIILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE NPECTABIECHUS O
IIPOUCXO0KIEHUH U IBOJIIOLINH
CouHIta 1 38631

https://m.edsoo.ru/GGD3W74Z0

58

Mineunsiii [IyTe — Hamma
T'amakTuka. Ilomoxenue u

nemkenne Comnnna B ['anakTuke.

lNanaktrku. Y€pHbIE ABIPHI B
Apax TajJaKkTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30Oeranue
ranaktuk. Teopus bonbiioro

B3pbIBA. PEIIMKTOBOE U3IIyYeHHE.

Mertaranaktuka

https://m.edsoo.ru/9ITIWRLVWNN

60

Hepermennsie nmpo0iaeMbl
ACTPOHOMHH

https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas padota
«DNEeMEHTHI aCTPOHOMHH U
acTpOUZUKI

https://m.edsoo.ru/TXTTCT488

62

O6o0maromuii ypok. Posb
(GU3UKY U aCTPOHOMHUU B
9KOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIHaIbHOM
U 3THYECKOM cepax
JCATCIIBHOCTHU YCJIIOBCKA

https://m.edsoo.ru/WNJ5CRXYD

63

O6o6maromuii ypok. Ponb u

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM Hay4YHON KapTUHE
Mupa

64

O6o6maromuii ypox. Ponb
¢du3nveckoil Teopun B
(opMUpPOBaHUY MPEICTABICHUIA
0 ¢pu3NUECKON KapTHHE MHUPa

https://m.edsoo.ru/Y29SVPCVR

65

O6o6mmaromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
noJie. DJIEKTpOMarHuTHas
WHIYKIMS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CIEUATIBHON TEOPUH
OTHOCUTCJIIBHOCTHU

https://m.edsoo.ru/ESABJRKSL

68

Pesepublii ypok. KBantoBas
¢duznka. D1eMeHThl aCTPOHOMUHU
1 acTpopu3uKu

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX poilb W MeCTO (PU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTBHIBaTh TPAHHIIBI IPUMEHEHUS U3YyUCHHBIX (PU3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIUalbHas CHUCTeMa OTCUYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM OJJICKTPUYECKUU 3apsii — IPU PpELICHUU

bu3nuecKux 3aaa4d

10.3

PacniosnaBate usnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH X HA
OCHOBE 3aKOHOB MEXaHUKU, MOJEKYISIPHO-KHHETHUYECKOW TEeopuu
CTPOCHHSI  BEIIECTBA M  DIIGKTPOJAWHAMHUKH: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJMHEIHOE JBM)KEHUE, CBOOOIHOE TaJeHUe
TeN, ABWXKEHUE IO OKPYKHOCTH, WHEPIHS, B3aUMOJCUCTBHE TE,
mupdysus, OpOyHOBCKOE [BHKEHHE, CTPOCHUE JKHUIKOCTEH W
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Ten TpU  HarpeBaHHH
(oxJIaXXIeHWn), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHICHCAIIHS,
MJIaBJICHUE, KPUCTAJUIM3allus, KHUIICHHE, BIAXHOCTh BO3/yXa,
MOBBIIICHUE JTABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXAY IIapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipolieccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJIb3ys (usmueckue
BEJIMYMHBI: KOOpPAMHATA, MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYECKas DHEprus,
MOTEHLIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIHOCTb; IIPU OMMCAHUM MPABHIILHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCTOJb3YEMBIX BEIMYMH, MX O003HAueHUs W EAMHUIBI, HAXOAUTh
(bopMyIIBl, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUUHY C JPYyTUMHU

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBIICHUS, UCHONB3Yys (U3MUECKHE BEIMYHUHBI: JaBJICHHE Trasa,
TeMIlepaTypa, CpeAHsss KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBW)KEHUS MOJIEKYJ, CpPEIHEKBAJAPAaTHUYHASI CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHsS »HHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUTaTelNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh buznaeckuit CMBICI
UCIIOb3YEMBIX BEJIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(bopMyIIbl, CBSA3BIBAIOIINE TaHHYIO (PU3NUYECKYIO BEIUUHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUECKUE CBOWCTBA BEIIECTBA H
JNEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCIONB3ys  (PHU3UUECKHe
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TOJIS, TMOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OINMCAaHWH TPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIBb3YEMBIX
BEIMYMH, WX OOO3HAYCHHS W CIWHUIIBI, YKa3bBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIWYMHY C  JPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKUE TMPOLECChl U  SIBICHUS, HCIIOJIb3YS
(bu3MYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM DHEpIuH,
3aKOH COXpaHEHUsl UMITYJIbCa, MPUHLIUI CYNEPHO3ULIUUA CUJI, TPUHLIIUIT
paBHOIIpaBUs HHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BMKEHUS MOJEKYJI C
aOCONFOTHON TeMIepaTypoi, MEpBbIi 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUsl DJIEKTPUYECKOro 3apsaa, 3akoH KyloHa; mpu 3ToM
pa3nuyath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)KEHUE U yCIIOBUs (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAaIlMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3luyaTh YCIOBUS HX O€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimoaHaTe SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MIPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
3ToM (opMyIupoBaTh TMpobieMy (3amady) M THUIIOTE3Y Y4YEOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OMBIT U (POPMYIINPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB npsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYHMH; MPHU 3TOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HUCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKH HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUYSCKUMHU BEIHMYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX H3MEPEHMId; TPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pE3ylbTaThl MOJYyYEHHOW 3aBHUCHMOCTH
(bU3UYECKUX BEJIMUMH B BUJIE TAOIUIl U TpadUKOB, JIe7IaTh BBIBOJIBI 11O

pe3yjibTaTaM UCCICA0OBAHNA

10.12

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro OSKCIEPUMEHTa, Yy4deOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENBHOCTH C HCIOJIb30BAHUEM

M3MEPHUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (U3UYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnyeckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ peIIeHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAYCHUS

(hUBUIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MHpH  pelICeHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOHMCKa, CTPYKTYPHPOBAHUS,
MHTEPOpPETallMd M MPEACTaBICHUS Y4eOHOM W Hay4HO-NOMYJISIPHOMN
uHpOpMalHY, TOIYYEHHON W3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATh MOJTy4YaeMyto HH(OpMALIHIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 7151 o0ecrieyeHns 0€301MacHOCTH U 0OpalleH!H ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIA COXPAHCHMs 3I0POBbS H

COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MIOBEICHUS B OKpY Kalollel cpee

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeiesirTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B HECTaHJAAPTHBIX
CUTyalHUsIX, aJ€KBaTHO OIEHHUBATh BKJIAJl KaXXJOTO M3 YYAaCTHHKOB

TPYIIIbI B pellIeHne paccMaTpUBaeMoi mpoodieMbl




11 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

11.1

JIeMOHCTpHpOBAaTh Ha TMpUMepax polb W MecTo (HU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHUW, B MPAKTUYECKON AEATETbHOCTH

JIO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJICICH:
TOYEYHBIN AIEKTPUUECKUN 3apsf, siAepHast MOJENb aTOMa, HYKJIOHHAs

MO/IeJIb AaTOMHOTO Siipa MPH peIieHNH (PU3nIecKux 3a1a4

11.3

Pacnio3naBate (usmueckue sBIeHUsS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEUCTBUSA TOKAa, B3aUMOJICVICTBUE MAarHuTOB,
ANEKTPOMATrHUTHAS WHAYKIHS, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U ABWXKYUIMICS 3apsl, 3JEKTPOMarHUTHbHIE
KojeOaHusT W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCUs cBeTa, (OoTOoIeKTpudecKuil dhdexT
(botoadexr), cBeTOBOE maBIEeHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh  W3y4YEHHBIC CBOICTBa  BelIeCTBA  (AJIEKTPHUYECKUE,
MarHuTHBIE, ONITUYECKUE, SIEKTPUUYECKYIO MPOBOJAUMOCTh Pa3IHUHBIX
Cpea) © DJIEKTPOMArHWTHBIC SIBIEHUS (IIPOIECCHI), HCIOIB3YS
¢busnyeckue  BEIMUYUHBL  DJIEKTPUUYECKHH  3apsa, Ccuila  TOKa,
AJIEKTPUUYECKOE  HANpPSDKEHHE,  AJIEKTPHUECKOE  COMPOTHUBIICHHUE,
pasHocTh moteHuuanoB, D/IC, pabora Toka, MHIYKIMS MarHUTHOTO
nonsi, cuna Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KAaTyILIKH,
SHEPIus IEKTPUUECKOr0 W MArHUTHOrO IOJEH, Mepuoj M 4YacToTa
KosiebaHui B KosebaTeaIbHOM KOHTYpE, 3apsia U CHila TOKa B Mpolecce
TFapMOHUYECKHUX AJEKTPOMAarHUTHBIX KoJIeOaHuUH, ¢dokycHoe
paccTosiHHE M ONTHYECKas CUja JIMH3bI; IPU ONUCAaHUM IPABUIBHO
TPAKTOBaThb (PU3MYECKUI CMBICH HCIOJIB3YEMBIX BEIMYUH, HX
00O3HAYeHHUsT W €IUHMIBI;, YKa3biBaThb (OPMYJIbI, CBSI3BIBAIOLIHE

AAaHHYTO (1)I/I3I/I‘IGCKYIO BCJIIMYUHY C APYTUMU BCINYNHAMU




11.5

OnuceiBaTh N3y4EHHbIE KBAHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢u3znuecKkne BETHMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI W 4YacTOTa CBeTa, SHEPrus M HMMOyJIbCc (POTOHA, MEpUOL
nmojaypacnaja, »SHEpPrus CBSI3M AaTOMHBIX sA€p; IpPU ONUCAHUU
MPaBHIIBHO TPAKTOBATh (PM3MUYECKUIN CMBICI HCIIOIb3yEeMbIX BEIHYUH,
ux 0003HAYECHMUS W EIUHUIIBI; YKa3bIBaTh (YOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BETUYMHY C IPYTUMHU BEIMUYUHAMHU, BHIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3MYECKHE MPOLECChl M  SBICHUS, MHCIIONb3YS
¢busznueckue 3aKOHBI M NOpUHUUOBL:  3akoH Owma,  3aKOHBI
IIOCJIEZ0BATENBHOTO M MAPAJUIENBHOIO COEAUHEHMSI ITPOBOJHMKOB,
3aKkoH [[xoynsa — JleHua, 3aKkOH 3J€KTPOMarHUTHONM WHAYKIUH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpPaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJIbCA, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsnia, 3aKOH
COXpaHEHUsI  MaccoBOro umucia, nocryidatel  bopa, 3akoH
PaOMOAaKTUBHOIO paclajna; @Opu ATOM pa3iaudarb CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAXKEHUE U YCIIOBHS

(TpaHuIlBEl, 007IACTH) TPUMEHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIlpaBJICHUC BCKTOpa HWHAYKIHU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMmiepa v cuibl JlopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  INIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BBIMOTHATE SKCIIEPUMEHTSHI 110 UCCIICAOBAHNIO (GU3NIECKUX SBICHUHA U
IPOIIECCOB C MCIIOJIB30BAHNEM TPSAMBIX M KOCBEHHBIX MU3MEPEHHH; MTpH
3ToM (GOopMyIHpOBaTh NpodiaeMy (3a7ady) M THUNOTE3y Y4eOHOTo
OKCHEpUMEHTa,  COOMpaThb  YCTaHOBKY M3  HPEAJIOKEHHOTO

000py10BaHusl, IPOBOAUTH OTBIT U (POPMYIHUPOBATH BHIBObI

11.10

OcymecTBIATh TpsIMBIE W KOCBEHHBIE U3MEpPEeHHs] (PU3NIECKUX
BEJIMYMH; MpPH 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO H3MEpeHUus M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCIOJIb30BAHUEM
NpSAMBIX ~ M3MEPEHUM; IMpU ITOM KOHCTPYUPOBATb YCTAHOBKY,
(buKcupoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaUKOB, J1e1aTh BEIBOBI 110 PE3yIbTaTaM

Hucciaca0oBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro TpyJda TpU  TMPOBEICHUHU




UCCIICIOBAaHUN B paMKax Yy4YeOHOro »HKCIepUMEHTa, Yy4eOHO-
UCCIEA0BATENbCKON U IIPOEKTHOM AEATEIbHOCTH C MCIOJb30BAaHUEM

M3MEPUTEIbHBIX YCTPONUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aJaHHOM (DU3MUYECKOW MOJIENbIO,
UCHONb3ysd (U3NYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsI  3aJa4d  BbIOMpaThb (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelieHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD MOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTe MNpH  pelIeHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKa, CTPYKTYPHPOBAHUS,
MHTEpPOpPETallMd M MPEACTaBICHUS y4eOHOM W Hay4HO-NOMYJISPHOMN
uHpOpMalKY, TOIYYEHHON W3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATh MOJTy4YaeMyto HH(OpMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nu4aTh YCIOBHS WX O€30MacHOr0 HMCIOJb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTH TpPUMEpPHI BKJIAga POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOT Ui

11.18

Hcnonb30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KU3HH 111 oOecrieueHrs 0€30macHOCTH IpHu OOpaIieH! ¢ MpuOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXpPaHEHHs] 3I0pPOBbs H

COOJIIOICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKpY KaloIiel cpesie

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TPYIIBI,  pPalHOHAIBHO  PACHpPEIENATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBATb BKIIAJ KaXKI0r0 M3 Yy4YaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Koxa npoBepsiemoro
3JIeMeHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIBI HAYYHOI'O I[TIO3HAHW A

1.1

@uszuka — Hayka o mnpupoae. Hayunsle
METOJIbI ITO3HAHUS OKpYyXkKaromero Mupa. Ponb
JKCIIEPUMEHTa M  TEOPUU B  IIPOLECCE

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3HUECKUX SBICHUU |
npoiieccoB. Hayunble runore3sl. @usnueckue
3aKOHbl U TeOpHH. ['paHHIIBI TPUMEHUMOCTH
buznuecKux 3aKOHOB. [Ipunuun
cootBeTcTBUs. Poiab u Mecto ¢Qusuku B
(dbopMupoBaHUH COBPEMEHHOM HAay4YHOU
KapTHHBI MUpa, B IPaKTUYECKON

eITeIbHOCTH JII0ICH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexanuueckoe aBrxeHue. OTHOCUTEILHOCTD
MexaHnyeckoro aBrxkeHusa. Cucrema oTrcuéra.

TpaekTopust

2.1

[lepemenienue, CKOpOCTh (CpedHsss CKOPOCTH,
MTHOBEHHAass  CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX TMPOEKIUH Ha OCH
CUCTEMBI KOOpJMHAT. Cnoxenue

MEPEMEIICHUIN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBWKECHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUs, Iy TH u NIEPEMEILICHUS

MaTepuaIbHOU TOUKHU OT BpEMEHU




CBobOoaHOe mazieHne. Y CKopeHrue CBOOOHOTO

majeHust

KpuBonuneiinoe nBuxeHue. PaBHOMepHOe
ABHUKCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPYKHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHas
CKOPOCTb. Ilepuon U 4yacToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

TexHnuueckue YCTpOMCTBA: CIIUJIOMETP,
ABUKCHUC CHApAAO0B, HLCIHBIC W PCMCHHBIC

nepe1ayn

[IpakTnueckue paboTHL. Nsmepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEXKIy IyTSIMH, NPOIIECHHBIMA
TEIOM 32  TOCJIEIOBAaTEIbHbIE  paBHbIE
MIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUN C HA4YaJIbHOM CKOPOCTBHIO, PaBHOM
Hy10. 3ydyeHue ABUKEHUS IIapuKa B BSI3KOM
KUIKOCTU.  V3ydyeHwe  JBUIKEHUS  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[TpuaIMn OTHOCHUTEJIBHOCTHU T'anunes.
[TepBriii 3akoH HproroHa. HHepunaibHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepno3uuuu

CHUJl

223

Bropoii 3akon HproToHa s MarepuaibHOM
TOYKM B HWHEPUHUAIBHOM cucTteMe OoTcuéra
(UCO). Tperuii 3akon HplooToHa mua

MaTCpHAJIbHBIX TOUCK

22.4

3aKkoH BCeMHUPHOro TsAroTreHus. Cumna TsSKECTH.

[TepBast kocmuyeckas ckopocTb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUS
CKOJIB)KEHUS M CWJIa TPEHUsA  IOKOS.

Koaddunment tpenus. Cuna conmpoTUBICHUS




IIpHu ABUIKCHUU TECJIa B ) KUAKOCTH HUJIA I'a3C

2.2.7

HOCTyHaTeHBHOG " BpaIaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO TEJa

2238

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpALICHMUS.
IIne4o cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOWCTBA:  MOMIIUITHUKH,

ABHUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuyeckue paboTel. M3yueHune ABMKEHUS
Opycka 10 HakJIOHHOH IUIOCKOCTH TOJ
JIEUCTBUEM HECKOJNBKUX cuil. HMcciaenoBaHue
3aBHCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIHX
B nehopMUpyeMOil TpPYXHHE U PE3NHOBOM
oOpasue, OT BEIWYMHBI HUX JeGopManuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NMnynec MaTepUanbHOM TOYKH, CHCTEMBI
MaTEpHaIbHBIX TO4YeK. VMIynbc cuiasl H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummyinabca B HCO.

PeakTuBHOE IBUXKECHUE

233

Pabora criel

234

MonHoOCTh CHIIEI

235

Kunernueckas s3Heprus MaTepuanbHONU TOUKH.

TeopemMa 0 KWUHETUYECKOUN YHEPTUH

2.3.6

[Torenmmansuass sHeprus. [loTeHnumanbHas
DHEPrust yhapyro neopMUPOBAHHOM
npykuHbl. [loTeHIManpHass DdHEpPrus Tena

BOJIM3M OBEPXHOCTHU 3eMIIU

2.3.7

HOTGHI_[I/IaJIBHBIe N HCINOTCHLHAJIBHBIC CHIIBI.
CBi13p pa6OTI)I HCIMOTCHOHAJIBHBIX CHJI C

N3MCHCHUCM MEXaHHUYECKOM OHCPIruun

CUCTEMBI TEII. 3akoH COXpaHCHUA




MEXaHUYECKON SHEPruu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
939 TexHudeckue yCTpPOWCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOIIEp, IPY>KUHHBIN TACTOJIET
[Ipaktrueckue pabotTel. HM3ydeHwe CBs3U
53,10 CKOpPOCTEH Tel IpU HEyIpyrom yzape.

UccnenoBanue CBs3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHUYeCKOi SHCPTUHU TCJIa

MOJIEKVYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. bpoyHoBckoe
newkenue. [{uddysusa. Xapakrep ABUKEHUS U

B38.HMO[[€I>'ICTBI/I$I HacCTull BEIICCTBa

Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH U
TBEPABIX Tel U  OOBSCHEHUE  CBOMCTB

BEIIIECTBA HAa OCHOBE ITUX MOJENIEH

Macca wmonekyn. KonudecTBo —BeriecTsa.

[Tocrosnnas ABoraapo

TemnoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Monaens  uaeadbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOpHUH NACAIIBHOT'O ra3a

3.1.6

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpeIHen
KHUHETUYECKOU OHCPIHUU TCIJIOBOT'O ABUIKCHUSA

yactuil raza. [lIkana temneparyp KensBuna

VpaBuenue Kianeiipona — MeHneneesa.

3akoH JlanbToHA

l"azoBbIe 3ak0HBI. M30mpoLIECCH] B U€ATBHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TEpMa, U30X0pa, H300apa

Texnuueckue YCTPOWCTBA: TEPMOMET,

OGapomeTp




3.1.10

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3/yXa B KjiacCHOM komHare. MccnenoBanue
3aBHCHUMOCTH MEXJly TapaMeTpaMH COCTOSIHUS

pa3pexeHHOTO ra3a

32

OCHOBbI TEPMOJIMHAMMKNA

3.2.1

TepMonuHamuyeckass cucrtema. BHyTpeHHssS
OHCPTHUA TepMOHHHaMquCKOﬁ CUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

KomuuecTBo TemnoTel u paboTta. BHyTpeHHss

OHCPTHUsA OAHOATOMHOI'O UACAJIBHOTO I'a3a

323

Bunel Temtonepenayu: TEmIONpPOBOIHOCTb,
KOHBEKIUS, M3IydyeHHe. TertoéMKOCTh Tena.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCTLJIOTICPCaauC

324

IlepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJWHAMUKH K
u3onpoueccam. I'paduueckas UHTEpIIpeTAIUL

paboTHI Ta3a

3.2.5

TemoBble MamuHbl. [IpuHUIUNBL AEHCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBanHus SHEPrUn
B TemwioBbiX  MammHax. Koaddumuent
mone3sHoro  geiicrBus  (mamee —  KIIJI)

teroBoit mamuHbl. [{ukn Kapuo u ero KITJ[

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPHUPOJIE.
Tennosrie JIBUTATEN. DKOJIOTHYECKHE

pOOIIEMBI TETUIOHEPTETHKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTeNb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITUOHCD

3.2.8

[IpakTrueckue padotel. MI3mMepeHue yaenpHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUMA BEHIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

[TapoobOpa3oBanue u kKoHneHcanus. Vcrnapenue




" KHUIIEHHUE. VY nenpHas TeIUIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TeMIIEpaTyphl

KHUIICHHUA OT JaBJICHUA

AOcCOmOTHAS M OTHOCHUTENbHAS BIIAXKHOCTh

332 BOo3ayxa. HackienHslil map
Teépnoe TEJIO. Kpucrannnueckue u
333 amMopdHbie Tema. AHU3ZOTPONHUS  CBOWCTB
o KPUCTAJLJIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepHalIbl
3134 [InmaBnenne wu Kpucraymuszauus. Y IenbHas
o terioTa miasneHus. Cyoaumanus
3.3.5 VYpaBHEHHE TEIJIOBOTO OajlaHca
TexHudeckue yCTpPOWCTBA: TUTPOMETP U
336 IICUXPOMETp,  KaJOpUMETP,  TEXHOJIOTMH
o MOJIyYEHHUsI COBPEMEHHBIX MaTEpPHAJIOB, B TOM
YHUCJIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUHU
337 [IpakTnueckue paboTHL. Nsmepenne
o BJIQKHOCTH BO3/yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
A1l Onektpuzanys Ten. DNeKTpudeckui 3apsi. JBa
o BUJIA MIEKTPUUECKUX 3apsiIOB
[IpoBoaHUKH, IABJIEKTPUKUA Hu
4.1.2
MTOJTYTIPOBOAHUKHU
4.1.3 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa
4.14 BzaumopeiictBue 3apsnoB. 3akoH Kynona
4.1 DJIEKTPUYECKOE noJe. Hanpspok€HHOCTh
415 3JIEKTPAUECKOTO OJIA. [TpuHIIMI
o cyneprno3unud. JIuHMM ~ HAOpsHKEHHOCTH
AIEKTPUUYECKOTO TOJIS
416 PaGora cumm 3IEKTPOCTATUYECKOTO  TOJIS.
o ITorennuan. PasHOCTE TOTEHITNAIOB
417 [IpoBOIHUKM W JUAJIEKTPUKUA B IMOCTOSTHHOM

anekTpuyeckoM — mone.  Jlusnektpuueckas




IMPpOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konpencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCaTopa.
DHeprus 3apsKEHHOI0 KOHAEHCAaTopa
TexHudeckue  yCTpPOWCTBA:  BJIEKTPOCKOIL,
nr AJEKTPOMETpP, DJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTrueckue paboTHL. Nsmepenne

JIEKTPOEMKOCTH KOHACHCATOpa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

Ycaopus CyHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [10CTOsIHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka Lenu
423 DNEeKTPUYECKOE COMPOTUBIICHUE. Y IENbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesibHoe,
o CMEILIaHHOE COEANHEHNE TPOBOAHHUKOB
PaGora snexTpuueckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBrkymas cuna (manee — DJIC) wm
427 BHYTpPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa.
o 3akor OmMa [ TONHOW  (3aMKHYTOH)
aneKkTpudeckon nenu. Koporkoe 3ambikanne
DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
408 METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHUS
o METaJIJIOB oT TEMIIEPaTypBhI.
CBepxnpoBOIUMOCTb
420 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAs U MPUMECHAS




MPOBOJIUMOCTh TOJYNPOBOIHUKOB. CBOMCTBA

p-n nepexoja. [ToxynpoBoJHUKOBbIE TPHUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNeKTpoNUTHYECKast JUCCOLAIUS.

DJIEKTPOJIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIN
pazpsa. PaznuuHble TUNBI CaMOCTOSITEILHOTO

paspsaa. Monnus. [1nazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHU, BAaKyyMHBII I (I
TEPMHUCTOPBI U (oTope3ncTopsl,

HOHprOBOI[HHKOBBIﬁ Au0oa, ralbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEJIMHEHHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. HaOmronenue

AIIEKTPOITH3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

IlocTtostHHBIE MaruuThbl. B3zaumonencTBue

IIOCTOSHHBIX MarHuToB

43.2

MaruutHOE mONE. BekTop MarHuMTHOU
uHaAyknuu.  [IpuHIun — cynepno3uiuu.
Jlunnu wmarnutHOM uwHAykuuu. Kaptuna
JIMHUM  MarHuTHOM  MHAYKUUU  TOJA

IIOCTOSAHHBIX MAarHuTOB




MarsuTHOoEe 10JI€ NPOBOJAHMKA C TOKOM.
KapTuna nuHMI 1OJIS JUIMHHOTO MPSIMOTO

MNpOBOAHHMKA W 3aMKHYTOI'0 KOJIBICBOT'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OTIBIT
Opcrena. BzaumoaeiicTBue IpoOBOJIHUKOB C
TOKOM
43.4 Cuita AMriepa, €€ MOyJIb M HalpaBJICHHUE
Cuna JlopeHna, €€ MOAyJIb U HaIllpaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUUBl B
4.3:5 OJTHOPOJHOM MAarHUTHOM mone. Pa6ota
cuibl JIopeHna
4.3.6 SIBIIEHUE NEKTPOMArHUTHON UHIYKIIHHA
4.3.7 [ToTrok BeKTOpa MAarHUTHOM MHIYKIUU
OJIC nHayKiuu. 3aKOH 3JEKTPOMarHuTHON
4.3.8 nHaykuun dapanes
BuxpeBoe »snektpuueckoe none. IJIC
WHAYKIMA B TPOBOJHUKE, JBHXKYILEMCS
439 MOCTYMAaTeJIbHO B OAHOPOJIHOM MarHUTHOM
moJie
4.3.10 [IpaBuio Jlenma
NHAyKTUBHOCTH. SIBIEHME CAMOMHIYKIUU.
4311 O/J1C camouHayKIMMu
DHeprusi MarHUTHOTO TMOJsi KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEKTPOMAarHUTHOE TOJIe
TexHudeckue  yCTpOMCTBA:  IIOCTOSIHHBIC
MAar"uThI, AJIIEKTPOMArHUThI,
4.3.14
AJIEKTPOABUTATEb, YCKOPHUTETHN
3JIEMEHTAPHBIX YaCTUIl, UHTYKIIMOHHAS [1€Yb
[IpakTrueckue paboTHI. N3yuenue
MarHUTHOTO TIOJSl KaTYIIKM C TOKOM.
4.3.15 UccnenoBanme OeWCTBUS  IMMOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJICHUS BHGKTpOMaFHPITHOﬁ HHAYKIOUH




KOJIEBAHUMA 1 BOJIHBI

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarenpnass cucrema. CBOOOIHBIC
konebanus. ['apMoHnueckune KoseOaHwmsl.
5.1.1
[lepron, uacrtora, ammumtyga u (dasa

KoJIeOaHui

[IpyxuHHBII MasTHUK. MaremaTuyecKui

MasiTHHUK

YpaBHEHHE TapMOHHUYECKUX KOJIeOaHUH.
5.1.3 Kunematndeckoe Hu IUHAMHUYECKOE

OIMCaHKE KOJIeOATEILHOIO JABUXKCHUA

[IpeBpaiienue SHEPruu npu
rapMOHUYECKUX KOJICOAHUSX. Cas3p
5.14 aAMIUTUTYIBI KoaeOanuii HCXOIHOU
BEJIMYMHBI C aMIUIMTyAaMH KoiebaHuil eé

CKOpPOCTH M YCKOPCHHS

KonebGatenpupiii  koHTYp.  CBOOOIHBIC
SJICKTPOMArHMTHBIC KOJ'I€6aHI/I$I B
UAcaIbHOM  KOJIEOATEIIbHOM  KOHTYpE.
Amnanorus MCKOY MEXaHNYCCKUMU )41
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHMs PHEPTUU B UICATBHOM

KoJIeOaTeIbHOM KOHTYPE

BhIHyX/1eHHBIE MEXaHUUYECKHE KOoleOaHMsL.
Pesonanc. Pe3onancnas KpHuBasl.
BrinyxieHHbIE 3JIEKTPOMAarHUTHbBIE

KOJICOAaHUS.

[lepemennbiii  TOK.  CHHYyCOUIATbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUTTYAHOE W JEUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpanchopmarop. [IpousBoacTso, mepenada




U TOTpeOJeHNe 3IIEKTPUYECKONW SHEPIHH.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOICTBE
ANEKTPUYECKOU SHEPIUH. KynsTypa
HCIOJIb30BaHUS ANEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: celicMmorpad,
JNEKTPUYECCKUI 3BOHOK, JMHUHU

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne paboTel. MccienoBanue
3aBUCUMOCTH IepuoJia MallblX KosieOaHU
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpy3a. MccnenoBanue nepeMEHHOTO TOKa B
LENA U3 IOCIEAOBATEIBHO COEAUHEHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCJI0OBUA
pacnpoctpanenusi. Ilepuon.  CkopocTh
pacupocTpaHeHUs W JUIMHA  BOJIHBL

[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

522

HNuTtepdepentus u mudpakims

MCXaHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBHS
I/IBHy‘IeHI/IH BHGKTpOMaFHI/ITHBIX BOJIH.
B3aumuas opuentanusa BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BaKyyMe

5.25

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUe, MpeIOMJICHUE, NOJIpH3anus,
midpakuusi, uHTepdepenuus. CropocTb

SJICKTPOMAardHuTHBIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI paaruocCBiA3 U TCICBUACHUS.




Pannonoxanusi. DJEeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAFOIIEH Cpelibl

5.2.8

TexHuueckrne yCTpOWCTBA: MY3bIKaJIbHbBIC
HHCTPYMEHTEI, YJIbTpa3ByKOBast
TUAarHOCTHKAa B TEXHUKE M MEIHIIMHE,
pazap, paauoNpuEMHUK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-meup

53

OIITUKA

5.3.1

[IpsiMmonuHeiHOE pacnpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. Jlyu cBera

532

OtpaxkeHre cBeTa. 3aKOHBl OTpaXKEHUS
ceera. [loctpoeHne n300pakeHHd B TWIOCKOM

3epKajie

533

[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHUS
cBeTa. AOGCOTIOTHBIH MOKa3aTeb

IMpECIOMIICHUSA

534

[TormHoe BHYTpEHHEE OTpaKECHHE.
IIpenenbHblli yroa IMOJHOIO BHYTPEHHETO

OTpaKEHHUS

5.35

Hucnepcusi cBera. CHOXHBIM  CcOCTaB

oenoro ceera. L[Ber

5.3.6

Cobwuparonie ¥ pacceuBaOIINe JUH3BIL.
Tonkass nuH3a. DOKYyCHOE pacCTOsIHUE U
OIITUYECKas cuiia TOHKOU JIMH3HI.
[TocTpoenne n300pakeHU B COOMPAFOIITIX
n paccenBaroumx JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIMYCHHE, JaBacMoeC

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON

OIITHUKH

53.8

WNurtepdepentiuss  cBera.  KorepeHTHBIE
HMCTOYHHKHU. VYcenoBus HaOI01eHus
MaKCUMYyMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(ba3HBIX KOTCPCHTHBIX UCTOYHHUKOB




Hudpakmus  cBera.  Judpakunonnas

peméTka. YciaoBue HaOMIOECHUS TJIABHBIX

5.3.9 MaKCUMYyMOB npu MageHuu
MOHOXPOMaTHYECKOT O cBeTa Ha
T(QPAaKIUOHHYIO PEIIETKY
5.3.10 [Monsipuszanus ceera
TexHuyeckue yCTpOMCTBA: OYKH, JIyIia,
¢doroannapar, NPOEKLUUOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, TU(ppaKkInOHHAs pemeéTKa,
MOJIAPOU L
IIpakTrueckue paboThI. N3smepenue
5310 nokasarens npenomieHnus. Mccnenoanue

CBOWMCTB  M300pakeHM B  JMH3aX.

Hab6mronenue qucnepcuu ceeta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel NPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTENIbHOCTH: MHBAapUaHTHOCTh
MOAYJsI CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amemyieHMe BpPEMEHM U COKpAICHHE

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p Macchl C JHEpPrUed M HUMILYJIbCOM
CBOOOJHOM YacTHUIBL. DHEPrus TOKOS

CBOOOIHON YaCTULIBLI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OITTUKHU

7.1.1

®otonbl. Popmyiia [Inanka cBsi3u sHEPTUU
doroHa ¢ ero wyactroTod. OHeprus u

UMITYJIbC (hOTOHA

OtkpeiTHE U uccienoBanue Gotodrddexra.




OTIBITEI AT. CroJserosa. 3aKOHEBI

dhoTorddekra

VYpaBHeHue OUHNITENHA TUIA
dotorddekra. «Kpachas TpaHUIIa»

dboTodrddekra

7.1.4

JaBnenue cera. OnbiTel [1.H. JIeObenena

7.1.5

XUMHYeCKOe IeHCTBUE CBETA

TexHuveckne ycTpoucTBa: (POTORIEMEHT,
¢doronaTuuk, COJIHEYHAs Oarapes,

CBETOIUO/I

7.2

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aroma. [IimanerapHas Mozenb aToMa

7.2.2

ITocTynarsl bopa. N3nyuenue u
norjoueHue (GOTOHOB TpU  TEpPEXoie
aTOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

SHEPTUH aTOMa BOJIOPOAA

7.2.3

BonHoBEIE cBoMcTBa 4JacTHll. BoOJHBI e
Bpoiiss. KopnyckynsipHo-BOJHOBOM
nyanusM. Judpakuus dJIEKTpOHOB Ha

KpHUCTaJIIax

7.2.4

CrioHTa"HHOE U BBIHYKICHHOC H3JIYYCHHUC.

Y CTpoicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHUuecKkrne YCTpOMCTBA: CHEKTPaIbHbIN
aHanm3 (CMEKTPOCKOII), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  pabGotel.  HaGmronenue

JINHENYATOr O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoabl HaOMIONEHHsT W PETUCTpaluu

SJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaTUOAKTUBHOCTH.  OMBITHI




Pesepdopna mo ompeneneHuio cocraBa
paguoakTUBHOTO  u3iydeHus. (CBoMCTBa
anb(da-, 6eTa-, raMMa-u3nydeHus. Brusaue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OTkpeITHE  OPOTOHAa W HEWUTpOHA.
Hyxnonnas monmens siapa I'eiizenbOepra —
NBanenko. 3apsn sapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DIEeKTPOHHBIH u
MMO3UTPOHHBIM  OeTa-pacra. IMamma-
U3Ty4YeHHUE. 3aKOH  paJMOaKTUBHOTO

pacmaja

7.3.5

DOHeprus CBA3M  HYKIOHOB B  fJIpe.

Snepubie cunbl. Jledekt macchl sipa

7.3.6

Snepubie peakuuu. JleneHue u CcUHTE3

saaep

7.3.7

SAnepHsiit peakTop. TepmosinepHbIit
cuHre3. [IpoGneMbl M IEpCHEKTHBBI
SAIEPHOM  DHEPreTUKHU. OKOJIOTMUYECKUE

aCTeKThI AEPHOM SHEPTeTUKH

7.3.8

DneMeHTapHble  4acTuilpl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckne  yCTpOWCTBA:  JIO3UMETP,
Kamepa BuibCoHa, SANEpHBIA PEAKTOP,

aroMHas OomOa

7.3.10

[Ipaktnueckne pabotel. HccnmemoBanue
TPEKOB YaCTHILL (mo TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgHoro Heba. Co3Be3nus, spKue

3BE3.IBI, IJTAHETHI, UX BUAUMOE IBIIKEHUE

8.2

ConHeunast cucreMa. IlmaHeTbl 3eMHOU

I'pyHIIbIL. IImaneThI-TUTaHThI n ux




CIIYTHUKH, KAPJIMUKOBBIC IIJIAHCTEI. Maisie

Tena CoIHEYHOH CUCTEMEI

8.3

Connne, dotochepa u  armocdepa.

CoHeuHast akTHBHOCTD

8.4

Nctounuk sHeprun ConHua u 3B€371

8.5

3BE3bI, HMX OCHOBHBIE XapPAKTEPUCTUKHU:
Macca, CBETUMOCTb, pajuyc, TeMIleparypa,
ux B3aMMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3apI  IJIABHOH  IIOCJICAOBATEIIBHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBLY» IS

3BE3]1 IVIaBHOI MOCJIEI0BATEILHOCTH

8.6

Buytpennee CTpOCHHE 3BE3I.
COBpeMeHHBIG MMpCACTABJICHUA (o)
HPOUCXOXKIEHUH U 3Booru ConHIa U 3BE3 1.

OTanbl )XKU3HA 3BE3]

8.7

Mneunsiii  Ilyre — Hama ['amakTtuka.
CnupanbHas ctpykrypa  [anaktuku,
pacmpeneneHue 3BE31, rasa MW IBUIM.
Ilonoxxeune wu naBwxenue ConHIa B
lanaktuke. Ilnockas wu  chepudeckas

HOJICUCTEMBI | aJTaKTUKH

8.8

Tuner ramaktuk. PaguoranakTMkh U

KBa3apbl. YEpHBIE ABIPHI B sAPAX TAIAKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pa30Oeranue ramakTHK.
Bospact u pamuyc BceneHHoil, Teopus
Bonbmoro B3peiBa. Monens «ropsiuen

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménubsie mpoOiemsl

aCTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®usmka. 10 wmacc: yueb. mms obmieoOpa3oBar. opraHu3anuii : 0a30BBIN
ypoBeub ['S.Msakumes, b.b.byxoBues, H.H.Corckuii; mnox pen.H.H.
[TapdenTreBoii.- 11-e uza.- M. Ilpocsemenue, 2024

2. ®usmka. 11 kmacc: yueb. mjis oOmieoOpa3oBaT. OpraHu3anuil : 0a30BBIN
ypoBenb [ S.Mskumes, b.b.byxosues, H.H.Corckuii; mnon pen.H.H.

[TapdenTtheBoii.- 12-¢ u3a.- M. [Ipocsemenne, 2024

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

1. ®uzuka. 10 kmacc: yueb. s obOmieoOpa3oBaT. OpraHu3anuii : 0a30BbIN
ypoBenb ['.S.Msakumes, b.b.byxoBues, H.H.Corckuii; mnonx pen.H.H.
[TapdenTtheBoii.- 2-e uza.- M. [Ipocsemenne, 2021

2. ®msmka. 11 wmacc: yueb. mms oOmieoOpa3oBar. opraHu3amuii : 0a30BBIN
ypoBenb [ A.Mskumes, b.b.byxosueB, H.H.Corckunii; mnon pexn.H.H.

[TapdenTreBoii.- 2-¢ u3a.- M. IIpoceenienue, 2021

HOUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. «Knmaccnas duzuxa» Aapec pecypca: http://class-fizika.ru/

2. «Poccuiickas anexTponHas mkosuay (PIII) pexxum nocrymna:
https://resh.edu.ru/for-pupil



https://resh.edu.ru/for-pupil

3.LECTA - Hudporas miatdhopma Jjisi COBpEMEHHON IIKOJIbI AJpec pecypca:
https://lecta.ru/ucheniku

4. OunaitH-ypoku 1o ¢pusuke ot Koproparuu «Poccuiickuii yaeOHUK» Apec
pecypca: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
fizika type-onlayn-uroki/ 84

5. Ob6pazoBatenbHbIN calT 1uist yunteneit « Buneoypoku B uHTepHET» Anipec
pecypca: https://videouroki.net/ Jlns yaenukos: B dopmare 61ora Ha caiite
dbyHkroHupyet pasnen «becriataeie Bugeoypoku o gusuke» Ampec pecypca:
https://videouroki.net/blog/fizika/2-free video/4/

6. Ounann-mkoina «Muaboypox» Aapec pecypcea: https://school.infourok.ru/ Anpec
ctpanuubl: https://infourok.ru/biblioteka/fizika/type-55

7. onnatH-pecypc «100urokov.ru»y Mcrounuk: https://100urokov.ru/o-kompanii

8. Bugeoxoctunr RUTUBE, ctpannia «®usuka: nondopka BUAEO OHJIAWH
Anpec cTpaHulibl pecypcea: https://rutube.ru/tags/video/6128/

9. «IlogroroBka k EI'D no ¢usuke ot llkonkoBo» Anpec pecypca:
https://2.shkolkovo.online/free/physics

10. Lludporoit oOpazoBaTenbHbIN pecypc A mkoua «AKmace» Anpec pecypea:
https://www.yaklass.ru/.


https://lecta.ru/ucheniku
https://videouroki.net/blog/fizika/2-free_video/4/
https://infourok.ru/biblioteka/fizika/type-55
https://100urokov.ru/o-kompanii
https://rutube.ru/tags/video/6128/
https://2.shkolkovo.online/free/physics
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