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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNIbHON mporpammbl, mnpezacTaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TIpenojiaBanus yuyeOoHoro npeamera «Dusmuka» B 00pa3zoBaTEIbHBIX
OpraHu3alHUsIX Poccuiickoit denepanud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NIPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatomuxcs 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 METalPEAMETHBIM pe3yJIbTaTaM
oOydeHHusl, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3allUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYyYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUs! (PU3MKUA Ha YpPOBHE CPEAHEro OOLIEro
o0pa3oBaHusl, IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUSs;

e cojepkaHue yueOHoro npeamera « Ou3nkay mno rojgaMm o0ydyeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [lIkoapHbIN Kype GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHSI HOBBIX MAaTEPUATOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaromuxcs, B (popMupoBaHHE YMEHUH MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS NP BHINIOJHEHUN UMHU Y4€OHBIX UCCIEA0BaHUM.

B ocHoBy Kkypca ¢u3MKMA JUIsi YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX Pa3enoB (DU3UKH, BKIIFOYAET 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 MAaTEpUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
bu3uKku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHUUYECKHUX M TE€XHOJOTUYECKHUX TMPHUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXICHUS
npo0sIeM paloOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SABJSAIOTCS (u3nueckue teopuu (hopMHupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TEOpUHU, POIU (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIpaHUIAX
NPUMEHUMOCTH TEOpUM, JJIsI OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0M B Kypce (DM3UKU pPean3yeTcsl MPEekIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YyYarOIIUXCS.
Jlns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUH CHUCOK YUYEHUYECKUX
IpaKTHUECKUX padoT. BoljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAaHMpPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [Ipu d>ToM obOecreuynBaeTCs  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPECHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3apad. Ilpu sToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4d C SIBHO
3aJIaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETPUPYs 3HAHHUS U3
pa3HbBIX pasne’noB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
0OBSCHEHHE TPOTEKaHUs (U3MYECKUX SBICHHA W TIPOIECCOB B OKpPYXKaIOIMIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIEIH A CHTyalldd MPaKTHKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tpolecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 00miero oopa3oBaHus JODKEH N3yd4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3MKH WM B YCJOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKiIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKAa3aHHBIX B
nporpamme 1o (U3NKE YICHHUYECKUX MPAKTHUYECKUX padOT M JIE€MOHCTPAIMOHHOE
00opyioBaHUE.

JlemoHCcTpanoHHOEe  000pyanoBaHWe (QOpPMHUPYETCSI B COOTBETCTBHH  C
OPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEeYMBaeT IOCTAHOBKY
IIEPCYUCIICHHBIX B TIporpamMmMe 10 (DHU3MKE KIFOUEBBIX JEMOHCTpAIMi s
UCCIICJIOBAaHMSI  W3yYaeMbIX SIBJICHHA ©W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o00OOpyAOBaHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopmupyeTCcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
Ja00paTopHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TICJIIMH U3y4eHUS PU3UKHU B 001IeM 00pa30BAHUH SIBIISTFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HaydHOMY
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 (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
(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 ypPOBHE CPEHETO 00IIero oopa3oBaHus:



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

e (opmupoBaHue yMEHHUH MPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBsSCHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 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 W HMHTEpHpeTanuu HHpopmamuu,
OTpezieNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yIbTata;

e CO3JaHUE YCJIOBUU JUIS PAa3BUTHsS YMEHUMN MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOM J1€ATEbHOCTH.

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

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JE€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJbHBIX
0COOEHHOCTEH 00yJarOIIMUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®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 (U3UUYECKUX 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
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepemMenIeHUi U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelIeHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. JIBUKEHHE  MATEpUAIBHOW  TOYKHA  IIO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEMHAs
ckopocTh. [lepuon u yactora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnionenue aBuxkeHUsi Tena, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

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

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

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

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUIS MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbBIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHHs CKOJIbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJla B )KUIKOCTH WJIU Tas3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHUYecKue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

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

[TorenuuanbpHas SHEprusl. [TorennuanbHas 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 MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoOJEnu 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 SHEpPruHM TEIUIOBOIO JBM)KEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
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 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HUIICTpUpyoIas 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
00bEMa KOMHATBHI, ABJICHUS U TEMIEPATYPbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoandectBo TemioTel U padota. BHyTpeHHsis
JHEPrus  OAHOATOMHOIO  HWACAJIBHOrO  rasza. Buuabl  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AelbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoM mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3aKOHa TEPMOJMHAMHMKHM K H3ompoiieccam. ['paduueckas
UHTEpIIpeTanus padboThI rasa.

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

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



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

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHUEM CXKATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) TeIa IpH TeIuioneperaye.

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 koHnmeHcanus. Vcmapenne u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI.

Tépnoe Teno. Kpucrannnueckue u amopdHbie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTEepUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue nHarpeBaHust ¥ MIIABJIEHUS KPUCTANIMUYECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1YXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsiaoB. 1IpOBONHMKH, OUANIEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

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

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

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

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, 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.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE 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, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

M3yuyeHnne 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 KypCaMM MaTEeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

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

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIu,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU HA OCU KOOPJMHAT, CII0KEHNUE 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 CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



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

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
YYET TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCMOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JIPyTHE), JABUTATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJIUIIHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA 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€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

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

BuxpeBoe »snexkrpruueckoe 1mose. OIJEKTPOJIBHXKYILAs CUJa HHAYKUUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MAarHUTHOM TIOJIE.

[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 MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CUIIBI MHAYKIUH OT CKOPOCTH W3MEHEHUS
MarHMTHOTO IIOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOaHUM.
[IpyXMHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUWYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBHOM KO0JIeOATEIbHOM KOHTYDE.

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

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

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIlepe1ay.

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 COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

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 KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBIL.
WnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocThb 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 BOJH: OTPa)XXEHHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. 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, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue ¥ pacIpOCTPaHEHUE MONEPEUHBIX U MPOI0IbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaOmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpakeHue,
peroMIICHUE, MOJSIpU3alus, AUPpaKius, HHTEpPEepeHIHs.

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 MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OINTHYECKas Cuja TOHKOW JuH3BL. [locTpoeHne u300pakeHUi B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMyiia TOHKON JIMH3BL. Y BEIMYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

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

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

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

[TonmHOE BHyTpeHHEE OTpakeHne. Mojellb CBETOBOA.

HccnenoBanre cBOMCTB M300paKE€HUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Hab6monenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol



W3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIBHOCTH
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

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

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

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

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

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 cBoOMicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JyaJIi3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

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



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue inHeHyaThIX CIEKTPOB U3ITYyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
Binusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykionHas monens sjpa ['eizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnian. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccr siapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€EDP.
SAnepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKH. DKOJOTMUYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siepHsblil peakTop, aToMHasi 6oMoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUS acCTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aACTPOHOMHH.

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. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usa CEBEpHOro MOJyIIapys U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Ponp ¢usukn w acTpoHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
COIMAJIBHON M ATHYECKOM chepax MesaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU
Y aCTPOHOMUHM B COBPEMEHHOI HAay4YHOW KapTHHE MUPA, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

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

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

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpeeseHue MIONIaan MITOCKUX GUryp u o0bEMa Tell.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JIEKA MArHUTHBIX Py,
dhoTOoCHEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHASA I1€4b, pajap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas Oatapesi.



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

OcBoenune ydeOHOTO Tpenmera «®Dusnmka» Ha YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECTICYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera « Pu3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANN3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

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

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHCTHYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

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

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

TOTOBHOCTh K TyMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

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, STUUECKOTO MTOBEICHUS;

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) 3cTeTH4eCKOr0 BOCIIUTAHMS

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



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

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

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJIOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

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

OCO3HAaHME LIEHHOCTH HAay4YHOM 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  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ YYETOM aHaln3a UMEIOIIUXCS
MaTe€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU MOHATUSMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIBCKOW U TIPOCKTHOW JACATCIEHOCTH
B 001acTé (U3UKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY
METOJIOB pelieHUs 3a1ad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIeTh BUJAMH JICATCILHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINHA, TPEOOPA30BAHUIO W MPUMCHCHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX IIPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBa
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
JESTSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OIIBIT,

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

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTei;

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

CTaBUTH MPOOJIEMBI U 3aa4H, JIOITYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPIKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, AaHAIU3,
CUCTEMATH3AIMI0 W WHTEPIpPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aIlMOHHBIX
3amad  C CcoOMrofeHHEM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
y4€éTOM Ha3HAYCHHsI MHPOPMAITUHU U [IEJICBOU ayIUTOPHH, BRIOUPAS ONTUMAIBHYIO
(dbopMy MpeacTaBICHUS ¥ BU3yaTU3aIlNH.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€e TeiiCTBUA:
OCYIIECTBIISATH 00IEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DIMKTHBIX CHUTyalludi W CMST4YaTh
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 YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOI'0 WICHA KOJIJIEKTUBA,;

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

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO Y4YaCTHMKA KOMAaHIbl B
001t pe3yIbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYUIECTBJISITh [MO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE YYeOHbIE NelCTBHA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO JESATENBHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH 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 paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

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 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

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

BJaJ€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
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 aHaIW3€ pPe3yJbTaTOB
JIeSITEIBHOCTH,

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 IS YPOBHS CpPEIHEro oOImero ooOpa3zoBaHus Yy OO0ydaromuxcs
COBEPIIICHCTBYETCS AMOIMOHAIILHBII 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
YMOIIMOHABHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM 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 OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO 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 JIESTEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (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 (PU3NUECKUX 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 TeJl, JBHKEHHE IO OKPYXHOCTH, HHEPLHS,
B3auMozeiicTeue Tei, Auddys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TeJl NMPU HarpeBaHUU (OXJIaXKIEHUH ), TEMI0BOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJI&KHOCTb BO3/lyXa, IOBBIIICHUE TAaBJICHUSA Ia3a IPU €ro HArpeBaHUMU B 3aKPBITOM
cocyze, CBfA3b MEXIAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLUs TEJI, B3aUMOJCHCTBUE 3aPAJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYMHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
VMITYJIbC T€JIa, KUHETUYECKasl DHEpPrus, NMOTCHUHAIbHAS JHEPIUs, MEXaHWYECKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU ONHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYeCKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYNHAMM;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHME Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSASI SHEprus, padoTa rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTaTeNsl; MPH OMHCAHUU
IOPAaBWIBHO TPAKTOBAaTh (DUBUYECKUNH CMBICH HUCHOJIB3YEMBIX BEIUWYHMH, HX
0003HaUE€HUS W E€OUHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYIO BEJIMUHUHY C APYTUMH BEIMUUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECCKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD 011, TOTEHIHAJI, PA3HOCTh NOTEHIMAJIOB;
OpU ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJMHMIIbI; YKa3bIBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3NYECKYIO BETUUYHMHY C IPYTUMH BEJIMYNHAMY;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUECKUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPIUM, 3aKOH COXPAHEHHS HWMILYJIbCa,
NPUHLHUIN CYNEPNO3ULINUNA CHJI, HPUHUMUII PABHOINPABUS HMHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETHUYECKOM YHEPTUM TEIUIOBOIO JABUYKEHHS MOJIEKYI C
a0COJIFOTHON TeMmIiepaTypoi, MEPBbIN 3aKOH TEPMOJAUHAMUKHU, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KysloHa, mpu 3TOM pa3nvyarh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BhIPAKEHUE U 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 (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCMOJBb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MpPH 3TOM
dbopmynupoBath mpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOrO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYIIECTBIISATh NMPSIMbIE U KOCBEHHbIE U3MEpPEHUsI (U3UUECKUX BEITUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYHMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOIYYEHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYHH B
BUJIE TaOnuIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICJOBAHMUS,

co0iroAarh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOrOo SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pya0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHON (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (pr3HuecKrne 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJauu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACIATh (DU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEO0OXoAUMbIEe I €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAYeHUS (PU3HUUYECKOU BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHON MHGOpMAIUK, MOJTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOIy4aeMyI0 HH(POPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE TPOILECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KalOILLEH Cpele;



paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3JUYHbIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYMNIbl, PALMOHAIBHO PACIpEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON TPOOIIEMBI.

K xonmy oOyuenus B 11 kiacce npeaMeTHbIE pe3yJibTaThl Ha 0Oa30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3uKu B (HopMHpOBaAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B INPAKTUYECKOW NEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM JIEKTPUUECKUM 3apsJ, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, AIEpHAs
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 WHAYKUWSA, JEHCTBHME MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXKYIIMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TOMSpPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuiit 3Phext (hoTodrddhexT), cBeTOBOE AaBiIeHHE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJXOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  PA3JIUYHBIX  Cpel) U

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCHOJIb3Ysl (PU3NYECKUE BETUUYHHBIL:
AIEKTPUYECKUI 3apsi, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COIIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJEKTPOABIIKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MojisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTeaTbHOM KOHTYpe, 3aps]l M CuiIa ToKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOSHUE U
ONTUYECKass CWUJia JIMH3BI, MPU OMHCAHWM TPABUILHO TPAKTOBAaTh (HU3UYECKUIN
CMBIC]T HCIIOJB3YEMBIX BEJIMYWH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYIO BEJIMYUHY C JPYTUMU
BEJINYMHAMM;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHl, HCIOJb3Ys
bu3NYecKrue BEIMYMHBI: CKOPOCTh SJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMIYJIbC (OTOHA, IEPUOJI TIOJTypaciaia, SHEPTHs CBI3U
ATOMHBIX SI7IEp, TPU OINMMCAHWU TPABWIBHO TPAaKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3yeMbIX BEJIMYWH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBA3BIBAIOIIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TPOIECChI U SIBIICHUS, UCIOJIB3Yys (PU3HUECKHE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCTIE0BATEIFHOTO U MAPaUICILHOTO
COEIMHEHMs] TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe ODWHIITeHHA Juis (oTodddekra,
3aKOH COXpaHEHHUS DHEPTyH, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHS MAacCOBOTO YHCIA, MOCTyNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3iMyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUSA (TpaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;

OTIpEIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI IPOBOTHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCITOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUM: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4YEOHOro JKCIEPUMEHTA,
coOMUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 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 KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUJE TaOIUIl U
rpauKOB, AEIAaTh BHIBOBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U IMPOEKTHOM
NEATEILHOCTH C HMCIOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
00opyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUMUYUHBI U (HOPMYJIbI,



HEOOXOaMMBIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJTyYCeHHOTO 3HAYCHUS (PU3MYECKOU BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXJAEHUM C OMOpPOM HAa M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndecKue SBICHUS,

HCIIOJIb30BaTh pu peILIeHUn y49e0HBIX 3aj1a4 COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
U TMpEeJCTaBIICHUS Y4eOHOW U HAYyYHO-TIOMYJISIPHOW MHGOPMAIIUU, MTOJTyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJy4aeMyt0 HHGOPMAIIHIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMWCTB, pa3indaTh yCJIOBHs MX O€30MacHOTO MCIIOJIh30BaHUS B MOBCEIHEBHOU
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIEr0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITOJIB30BaTh TEOPETHYECKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOPAMU U TEXHUIECKUMHU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPY KAIOLIEH CPEJIE;

paboTaTh B TIpyNNE€ C BBHINIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJEH,
IJIAHUPOBATh PadOTy TPYIIbI, PalMOHATBHO PpACIPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYyalMsX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne ni/mn P Kontpoabsnbsie IIpakTnueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2
Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/7f4 1672
Nroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. 9JIEKTPO/IMHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTossHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 Bbubmunoreka LIOK

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 1 3 bubnmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yecKkue U 3JEKTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c¢
Nroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTEI KBAHTOBOU OITHUKH 6 E;Ifsj?/l//lr?:ee:l(sigrou/lif4lc97c
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c¢

Nroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazgeny 7
Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 Obodmaiomee nosTopenue 4 ngs?;;?:;(sigrg}iﬂl&%
Nroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTHyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoTshI padoThI
pecypchl
dusuka — Hayka o npupoe.
1 Hayunrie MGT(})II[H HOIE)HapHI/ISI 1 bubmmorexa [OK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIETro MUpa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YyHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAaKTUYECKOU NeATEIbHOCTH JIIOIEH
Mexannueckoe OABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO | bubmuoreka [IOK
nBwxenus. [lepemenienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpSIMONMHENHOE | Bu6muotexa [JOK
JIBH)KECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa LIOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e¢

6 CBoOomHoe majieHne. Y CKopeHue | bubnuoreka [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBrmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmunoreka LIOK



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

HNHepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpuHnun

9 Cylepro3uiuu cuil. Bropoit 3akoH Bubnmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa amst MaTepuanbHON TOYKU

10 Tpetnii 3akon HeroToHa miis bu6nuoreka [IOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOTO TsroteHus. Cuna

11 TspkecTu. [lepBas kocMuueckast bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu I[BI/I)P;(GHI/II/I bubnmorera LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarenbHoe U BpamareiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa. but6mmoreka [IOK
MowmeHnT cunsl. [1nedo cumsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOIO Tea
Nmnynbc MmaTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmmnynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyibca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 00 M3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 [ToreHunanbHas sHEprusi. Bu6muotexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennumanbHas 3HEpPrUs ynpyro
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3n
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HccnemoBanue CBs3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PACTIKCHUS
PE3HMHOBOT'O KIyTa»

20

KonTtponsHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEII

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temmeparyp



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

Ilenbcus

HUneansueiii raz B MKT. OcHOBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akon [anpToHa. ['a30BbIC 3aKOHBI
JlaboparopHas paboTa

73 «VccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMu COCTOSHUS
Pa3peKEHHOr0 ra3a»

79 N3omnporieccrl B aeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crtoco0n! e€ m3meHeHnus. KoanuecTBo bubnuoteka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPIusi OJJHOATOMHOT'O UJI€aJTbHOTO
rasa

31 Buae! rennonepenaun bubmmorexa [OK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEmnoTHI Mpu bubmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbIA mpoiecc

13 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs poI1eccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1J1 remoBoit

but6mmoreka [IOK

35
MallAHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckue mpoodIeMbl
TEIJIOOHEPTEeTUKU
13 O6o0maromuii ypok «MosexkysipHas bubnuotexa [JOK
¢duzrka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paborta mo Teme
39 «MomnekynsipHas puzuka. OCHOBBI bubmorexa [IOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOINHAMUKIY
40 [TapooGpazoBaHue U KOHICHCAIHS. Bu6muotexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTEIbHAS
41 BJIAXXHOCTh BO3yXxa. HachileHHBIN Bubmmorexa [IOK
Aya. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [JOK
CBOMCTB KpuCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c6510
Kpuctamuibl. COBpeMEHHbIE MaTepHUaIIbI
[1naBrnenue u KpUCTAIU3ALINSL.
Bbubmunoreka LIOK
43 VY enpHas TEIJI0TA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
Bbubmunoreka LIOK
44 VYpaBHeHHe TerIoBoro 6agaHca
P https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bce



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsiI0B

[IpoBOIHUKY, TUATIEKTPUKH U

46 IMOIYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa [OK
yrip ’ p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumoperictBue 3aps0B. 3aKOH
47 Kyiona. TodeuHBIH 3IeKTPHUECKUH bubmmorexa [OK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsok€HHOCTB 2IEKTPUIECKOTO
43 nosist. [IpuHOun cynepno3uuuu bubnmoreka [JOK
3NIEKTPUYECKUX NoJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 nonsd. ITorernman. Pa3zHocts bubmorexa LIOK
’ At https://m.edsoo.ru/ff0c6f00
MIOTEHIIMAIIOB
IIpoBOAHUKY U TUDIEKTPUKHU B
50 anpeKT OCTaTUYECKOM nonIe bubmmorexa [OK
P ) https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexTpoéMKocTh. Konnencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHCcaTOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [OK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabota "M3mepenune
3JIEKTPOEMKOCTH KOHeHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnmapara, CTpyHHOTO IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3allUTa.



https://m.edsoo.ru/ff0c6bcc
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3azeMJIeHHE SIEKTPOIPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«I/I3yquHe CMCIIaHHOI'O COEANHCHUA
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa aJ1s MOJTHOM (3aMKHYTOM )
anekTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucToOUHMKA TOKA U
€TI0 BHYTPCHHCT'O COITPOTHUBJICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHbIil ypok. KonTposbHas
pabora o Teme "DnexkTpoauHamMuka' /
Bcepoccutiickas mpoBepodHas paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8c56

60

O06o0marmuii ypox
«InexTpoauHamuKay / Beepoccuiickas
npoBepovHasi paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/IH MCETAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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DIEKTPUUYECKHI TOK B BaKyyMe.

62 CBoliCTBA JIEKTPOHHBIX ITYYKOB 1
[TorynpoBOAHHUKY, UX COOCTBEHHAS U

63 npuMecHas mpoBoauMocTsb. CBOMCTBa 1 bu6nuorexa [IOK
p—n-nepexoza. [loaynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npubOopHI
DJIEKTPUUYECKUH TOK B pacTBOpax U

64 pacIiaBax 3JIEKTPOIUTOB. 1 bu6nuorexa [IOK
DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUI TOK B Ta3ax.

65 CaMOCTOSITeNIbHBIN U 1 bubmuotexa [JOK
HECAMOCTOSTENBHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DNeKTpUUYECKHe MPUOOPHI U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6nuoreka [IOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011acCHOCTH
KoHnTtponbHas paborta mo Teme

67 «2nekTpoctatuka. [ locTossHHBIN 1 bu6nuoreka [IOK
3JIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3JIMYHBIX cpeaax»

68 PesepBHblil ypok. O6o0miaromumii ypok | bubnmoreka [JOK

o temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoapupie  Mpaxruyeckue i[:;:ennﬂ :g[?;l;zz:feﬂbﬂble
padoThI padoThI pecypen
[TocTossHHBIE MATHUTHI U UX

| B3auMoOAeicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKIUU
MarauTHO€ 1oJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bubanorexa [HOK
BzaumopeiicTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «/3ydyenue 1 | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 JlaGopatopHnast pabora | | bubmmoreka [IOK
«HUccnenoBanue nelcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHMWTa Ha paMKy C
TOKOM
JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYLIYIOCS 3apSyKEHHYIO YaCTHILY. | bubmmoreka [IOK
Cuna Jlopenna. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas UHAyKus. [ToTok

6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1

WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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naaykuun dapanes

JlabopartopHnas pabota
«HccnenoBanme sSBICHUS
AJIEKTPOMArHUTHON UHIYKIIUW»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBNEHUE
camouHaykiuu. IJ1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO TOJIST KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTporucTBa U X
MIPUMEHEHHE: TOCTOSSHHBIE MArHUTHI,
ANEKTPOMArHUTHI, FIEKTPOABUTATEND,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAA 1€Yb

10

O6o0maromuii ypok «MarautHoe
moJie. DIeKTPOMAarHuTHAs WHITYKIIHSDY

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarsuTtHoe noz’e.
DNeKTpOMarHuTHasE MHTYKIUS)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOHBIC MEXaHUUECKUE
Kosebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Meproja MaJbIX KoJieOaHuil rpy3a Ha
HUTH OT JUITMHBI HUTU U MacChl TPy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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

ANEKTPOMArHUTHBIC KOJeOaHus B
uJeabHOM K0JIeOaTeTbHOM KOHTYpE.
AHanorus MexxJay MeXaHH4eCKUMHU U
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIrUr B UACAIIbHOM
KoJIeOaTeIbHOM KOHTYPE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxarImux
KosieOaHusAx. BoiHy X 1eHHbIE
MexaHu4eckue kojebanus. Pezonanc.
BbIHy)KI[eHHInle QJICKTPOMArHuTHBIC
Kosie0aHus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHsbIit Tok. CHHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JIEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON IHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
IIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOro TOKa,
JIMHUU 3JIeKTpoliepesayd

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU



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

Mexanudueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

Bbu6nuoreka [JOK

21
pacupoCTpaHEHUs U IJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOIbHBIE BOTHBI
2 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3Byka. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoKcTBa U ckopocTh. [Ikama bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0ccfe0
ANEKTPOMATrHUTHBIX BOJH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamus
)5 KonTponbnas padora «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE paCIIPOCTPAHEHUE
2 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHbIil UICTOYHUK cBeTaA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [OK
p L p https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IITIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
73 BHYTpeHHee oTpakeHue. [IpenenbHblii bubanorexka [HOK
YT'0JI IIOJJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
79 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MOKA3aTelsl MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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nuH3e. opmyiia TOHKOH JIMH3BI.
YBenuueHue JTUH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccrnenoBanue CBONCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro ceera. L{er. JlabopaTopras
pabota «Habmonenue aucnepcuu
CBETa»
13 WnTtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JIudpakunonHas peneTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02¢
3 OnTudeckre MpUOOPHI U YCTPOICTBA U
. YCIIOBUS UX 0€30I1aCHOTO TPUMEHEHUS
['panuIIBI TPUMEHUMOCTH
16 KJIaCCUYECKOM MexaHuKu. [TocTynarsl bubmuorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH M COKpaIIEeHUE buGnnorexa LIOK
https://m.edsoo.ru/ff0cta42
JUTHHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 yacTullbl. CBSI3b MacChl C SHEPTHUEN U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
Konrponsnas padora «OnTHKa.
39 OcHOBBI crielIuaIbHON TEOPUHN bubmmnorexa IOK

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
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®oronsl. opmyina [1nanka. Jneprus

Bbubnmuoreka [JOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIIEN0BAHUE Eu6 [TOK
HOIIMoTEKA
41 otodddekra. O A T.
porospexr TpITRL https://m.edsoo.ru/ff0cffc4
CroieToBa
3akons! hoTodddexra. YpaBHeHHE
. (? P P bu6mmoreka [IOK
42 DitamTeiHa 11 hoTodrddexra.
https://m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» portosddexra
Haenenne ceera. Onwitel I1. H.
43 JlebeneBa. XuMHUYECKOE NEHCTBHUE bubmorexa LOK
ACEA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTsa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoTodeMeHT, (OTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIHO]T
45 Pemenue 3agad mo reme « 3J€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITEI
46 Pesepdopna o paccesHuro o-4actu bubmmorexa [OK
pLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozenb aroma
bu6mmoreka [IOK
47 IT b
OCTYIATEL HOpa https://m.edsoo.ru/ff0dOafa
N3nyyenue u nornomenue GoToHOB
48 MIPHU IIepexoJie aToMa C OJHOTO0 YPOBHSA bubmnorexa LIOK
P pexos o 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buapl ciekTpoB
BomnHoBEIe cBOiicTBa yacTuIl. BOTHEI
. bubmuorexa [JOK
49 ne bpoiina. KopnyckynsipHo-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTY4YCHUC

50

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOT'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgaoiicTBa anbda-, 6era-, raMma-
n3ny4deHus. BnusHue
PaZOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTKpBITHE TPOTOHA M HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydyeHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTETUKHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. MeTronbl HaOMIOACHUS U
PEruCTpalvy 3JIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMOIeUCTBUS. ENMHCTBO
¢bu3nIecKoil KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[Ipukiagnoe 1 MEPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMUHM. Bun
3BE31HOrO Heba. Co3Be3us, ApKHUE
3BE3 MBI, IIAHETHI, UX BUANMOE
nBrokenne. ConHeyHas cCUCTeEMa



https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d1356
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56

Comnnaue. CoHeuHast aKTUBHOCTD.
Uctounuk sueprun CosiHia v 3BE€311

57

3BE3bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNbHOCTU. BHYyTpeHHEee
cTpoeHue 3B€311. COBpEMEHHbIE
MIPEACTABICHUS O IPOUCXOKICHUU U
spostronny CoJtHIA U 3BE3

58

Muneunsiii IlyTe — Hama ['anakTuka.
ITonoxxenne u nBuxenne CosHua B
lNanaktuke. I'anaktuku. Y€pHbie
IBIPBI B IPAX TaTaKTUK

59

Bcenennas. PazOeranue raiakTuk.
Teopus bosbioro B3psiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «D1eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKU»

62

Oo6o06matomuii ypok. Pois ¢usuku u
ACTPOHOMHUHU B DKOHOMHUYECKOMH,
TEXHOJIOTMYSCKOM, COLIMAIbHOM B
ATUYECKOH cdepax IedaTeIbHOCTH
YeJoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
($U3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Posb




¢busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 pu3nUecKon
KapTHHE MHpa

Ob6o06matomuii ypok. Mecto
65 ¢bu3nvecKoil KapTUHBI MUpa B 001IEM
psly COBPEMEHHBIX €CTECTBEHHO-

HAyYHBIX IPEJICTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe noie.

DNeKTpOMarHuTHasi UHIYKIUS

PezepBHbiil ypok. Ontuka. OCHOBBI
67 CIIEIMATIbHON TEOPHUH
OTHOCHUTENIbHOCTH

Pesepnsrii ypok. KBantoBas ¢usuka.
68 DJIeMEHThI aCTPOHOMUH U

acTpodu3uku

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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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, MHEepIUalbHas CUCTeMa OTCUY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOJCIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIA OJJICKTPUYECKUU 3apsii — IPU PELICHUU

bu3nuecKux 3aaa4d

10.3

PacniosnaBate usnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH X HA
OCHOBE 3aKOHOB MEXaHUKU, MOJEKYISIPHO-KHHETHUYECKOW TEeopuu
CTPOCHHSI  BEIIECTBA W  DIIGKTPOJAWHAMHUKH: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBM)KEHUE, CBOOOIHOE TaleHUE
TeN, ABWXKEHUE IO OKPYKHOCTH, WHEPIHS, B3aUMOJCUCTBHE TE,
mupdysus, OpOyHOBCKOE BHIKEHHE, CTPOCHUE JKHUIKOCTEH W
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Ten TpU  HarpeBaHHH
(oxJIaXXIeHWN), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3allKs, KWUIICHWE, BIAXHOCTh BO3/yXa,
MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBSI3b MEXOY IIapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipolieccax;

AJIEKTpU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHHE, HCHOJIb3ys (usmueckue
BEJIMYMHBI: KOOpPAMHATA, MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYECKas DHEprus,
MOTEHLIMAJbHAs DJHEpPrus, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIHOCTb; IIPU OMMCAHUM MPABHILHO 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, BHYTpPEHHsA »HHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUTaTelNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh buznaeckuit CMBICIT
UCIIOb3YEMBIX BEJIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(bopMyIIbl, CBSA3BIBAIOIINE TaHHYIO (PU3NUYECKYIO BEIUUHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUUECKHUE CBOWCTBA BEIIECTBA H
JNEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCIONB3ys  (PHU3UUECKHe
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TOJIS, TMOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OINMCaHWH TPAaBUIBHO TPAKTOBATh (U3NUECKUN CMBICI HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHHS W €IWHUIIBI, YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  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 MMITYJIbCa, MPUHLIUI CYNEPHO3ULIUUA CUJI, TPUHIIUIT
paBHOIIpaBUs HHEPUUAIBHBIX CHUCTEM  OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM SHEPrUU TEIUIOBOIO [BMKEHUS MOJEKYJI C
abCONFOTHON TeMIepaTypoi, MEPBbI 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs1 >JEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3ToM
pasnuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAaIlMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh 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 M3MEPEHHIA; TIPU
3ToM (opMyIupoBaTh TMpobieMy (3amady) M THUIIOTE3Y Y4YEOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUSs, IPOBOAUTE OMBIT M (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
UCCIIEIOBAaHMM B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
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
¢dusnyeckue BETMUMHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ peIieHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD MOJYYEHHOTO 3HAYECHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  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 TEXHOJIOTUU 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 MPOILECCOB OKPY KAIOIIETO

MHpa, B pasBUTUC 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 OIEHMBATh BKJIAJl KaXXJOTO M3 YYACTHHKOB

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 3a1a4y

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, (OTOoIeKTpudecKuil dhdexT
(botorpdexrt), cBeTOBOE maBIEHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

pPaaOaKTUBHOCTD

11.4

OnuceiBaTh  W3y4YEHHBIC CBOICTBa  BelIeCTBA  (AJIEKTPHUYECKUE,
MarHuTHBIE, ONTUYECKUE, SIEKTPUUECKYIO MPOBOJAUMOCTH PA3IHUYHBIX
Cpea) © DIIEKTPOMArHMWTHBIC SIBIEHUS (IIPOIECCHI), HCIOIB3YS
¢busnyeckue  BEIMUYUHBL  DJIEKTPUUYECKHH  3apsa, Ccuila  TOKa,
AJIEKTPUUYECKOE  HANpPSDKEHHE,  AJIEKTPHUECKOE  COMPOTHUBIICHHUE,
pasHocTh moteHuuanoB, D/IC, pabora Toka, MHIYKIHMS MarHUTHOTO
nons, cuna Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KAaTYILIKH,
SHEPIus IEKTPUUECKOr0 W MArHUTHOIO IOJEH, Mepuo] M 4YacToTa
KosiebaHui B KosebaTeaIbHOM KOHTYpE, 3apsia U CHila TOKa B Mpolecce
TFapMOHUYECKHUX ANEKTPOMAarHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHHE M ONTHYECKas CUja JIMH3blI; IPU ONUCAHWM IPAaBUIBHO
TPAKTOBaThb (PU3MYECKUI CMBICH HCIOJIB3YEMBIX BEIMYUH, HX
00O3HAYeHHUsT W €IUHHIBI;, YKa3biBaThb (HOPMYJIbI, CBSI3BIBAIOLIHE

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




11.5

OnuceiBaTh N3y4EHHBIE KBAHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢u3znyecKkne BEIMYMHBI: 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 0003HAYECHHUS 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
IIOCJIEZI0BATENBHOTO M MAPAJUIENBHOIO COEAUHEHMSI ITPOBOJHMKOB,
3akoH [[xoynsa — JleHua, 3aKOH 3J€KTPOMarHUTHONM WHAYKIUH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpPaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJIbCA, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsia, 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 HaIpaBJICHUC 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 (GU3NYECKUX SBICHUH U
IPOIIECCOB C MCIIOJIB30BAHNEM TPSAMBIX M KOCBEHHBIX M3MEPEHHH; MTpH
3ToM (GOopMyIHpOBaTh NpodiaeMy (3a7ady) M THUNOTE3y Y4eOHOro
SKCHEPUMEHTa,  COOMpaThb  YCTaHOBKY M3  HPEAJIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBObI

11.10

OcymiecTBIATh TpsIMBIE W KOCBEHHBIE U3MEpEHHsI (PU3NIECKUX
BEJIMYMH; MpPH 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO H3MEpeHUs M

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

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCIOJIb30BAHUEM
NpSAMBIX ~ U3MEPEHUM; IMpU ITOM KOHCTPYUPOBAThb YCTAHOBKY,
(buKcupoBaTh pPe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOBI 110 PE3yIbTaTaM

Hucciaca0oBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro TpyJda TpU  TMPOBEICHUHU




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

M3MEPUTEIbHBIX YCTPONUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 33aHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (U3NYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaThb (PU3UYECKYI0 MOJENb, BBIICIATh
¢dusnveckue BETMUUHBI U (HOPMYIIBI, HEOOXOIUMBIE Il €€ peIieHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAYCHUS

(hbU3UYECKON 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 TIOHMCKa, CTPYKTYPHPOBAHUS,
MHTEpPOpPETallMd M MPEACTaBICHUS y4eOHOM W Hay4HO-NOMYJISPHOMN
uHpOpMalKY, TOIYYEHHON W3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATh MOJTy4YaeMyto HH(OpMALIHIO

11.16

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

HOBCEIHEBHOU KU3HU

11.17

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

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHit

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 JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBATb BKIIAJ KaXKI0r0 M3 Yy4YaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBI




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

JTUHAMUKA

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 HaKJIOHHOM IJIOCKOCTH TOJ]
JIEUCTBUEM HECKOJNBKUX cuil. HcciaenoBaHue
3aBUCUMOCTH CHWJI YNPYTOCTH, BO3HHUKAIOIINX
B jaegopMUpyeMOil TpPYXKHHE U PE3MHOBOM
oOpa3iie, OT BEIMYMHBI WX JAeopmaium.
HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHbBI

COXPAHEHUA 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

HOTGHHI/IEUIBHBIG N HCINOTCHLHAJIBHBIC CHIIBI.
CBs13p pa6OTI)I HCIMOTCHIOHAJIBHBIX 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 MOJIEKYJIIPHO-KUHETUYECKOI 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  OOBSCHEHHUE  CBOMCTB

BEIIIECTBA HAa OCHOBE ITUX MOJENIEH

Macca wmonekyn. KomnudecTBo —BerecTsa.

[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

VpaBnenue Kianelipona — MeHneneesa.

3akoH JlanbToHA

l"azoBbIe 3ak0HBI. M30mpoLIECCHl 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'PET'ATHBIE COCTOAHNMA BEHHIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapoobOpa3oBanue u kKoHneHcanus. Vcrnapenue




" KHUIIEHHUE. VY nenpHas TeIUIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyPhI

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
OJIEKTPOCTATHUKA
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

IOCTOSTHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

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, napajuiesibHoe,
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




MPOBOJIUMOCTD 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. SJIEKTPOMATI'HUTHA A MHAYKIUA

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

MEXAHUWYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

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 BOJIHBI

5.2.1

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

[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

522

HNuTtepdepentus " 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

OIITHUKA

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 HaOIIOEHUS TIIABHBIX

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

DJIEMEHTBI KBAHTOBOW OITTUKU

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 dIEKTpOHOB 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

PaaAuOaKTUBHOCTH 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

3BE3AbI, HMX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETUMOCTb, pajuyc, TeMIleparypa,
ux B3aMMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3apI  IJIAaBHOH  IIOCJICAOBATEIIBHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBLY» IS

3BE3]1 IVIaBHOI MOCJIEI0BATEILHOCTH

8.6

Buytpennee crpoenune 38€31. CoBpeMEHHbIE
Hpel[CTaBJIeHI/I}I (0] HpOI/ICXO)KI[eHI/II/I nu
sporor CoJHIIA U 3BE31. DTanbl KU3HU

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. Pa3Oeranue ramakTHK.
Bospact u pamuyc BceneHHoil, Teopus
Bonbmioro B3peiBa. Monens «ropsiuen

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménubsie mpoOiembl

aCTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

®usuka. "Knaccuueckuii kypce". Makumes ['.4. u ap. (10-11) (ba3oBsrit

/Yrnyonennsrii). U3natensctBo "[Ipocsemnienue"

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



