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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIEMIIUK TpenojiaBanus ydyeOoHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi Qdenepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOTPAMMBI.

Copmepxanue mporpaMmbl 10 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatonmxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKXe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YNIbTATHl OCBOEHHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nKay 1mo rojgaMm o0ydeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCQ, IOJIYYEHHS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOMCTBAMH U JPYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydaroumuxcs, B (GOpPMUPOBAHME YMEHHUW MPHUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA Uil YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHUHIUIIBI €ro
IIOCTPOCHMUS.



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

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TE€XHOJOTUYECKHUX TMPHUIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX OJKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIOIH30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pusmueckue Teopuu (PopMHUPOBAHUE NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (U3UIECKON TeOpHH, posii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIPaHUIIAX
OPUMEHUMOCTH TEOpUHM, JJIsI OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0M B Kypce (U3UKU Pean3yeTcs MPEekIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA00paTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
IpaKTHUECKUX PaOoT. BoljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4YaCTHUKAMU
00pa3oBaTeNbHOTO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [lpu »d>ToM obOecreuynBaeTCss  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33JlayM C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TIO3BOJISIIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUPYS 3HAHHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MPOTEeKaHUA (U3NUYECKUX SBJIEHUH M TPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIM AJI CHTYallMd MPaKTHKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OO€CleueHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOT0 KaOuHeTa (M3MKH WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYAOBaHWE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemMoHCcTpanoHHOE  000pyaIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (U3MKE KIIOUYEBBIX JEMOHCTpalUil asis
UCCIICIOBAaHMSI  M3YYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHECHHIA.

JlabopatopHoe o00OpymOBaHME IS YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOPHOTO OOOPY/IOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
UCTIOJb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOECHHS MaTepuu B PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
$uznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTrxeHrne ATUX 1elei 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TNPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSICHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpezieNIeHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU I PA3BUTHsS YMEHUMN MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢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 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIMUXCA.



COJEPKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUSA IIPUPOABL.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuUecKUX SIBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemelienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX MPOEKIMH HA OCH CHUCTEMbl KOOPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. JIBUKEHHE  MATEpUAIBHOW  TOYKHA  IIO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEHAS
ckopocTs. [lepuon u yactora oOpamenus. LieHTpocTpeMuTENbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaeHHUS.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY IYTSMH, MPOMJECHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TNPOMEXYTKM BpPEMEHH IIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTHU.

N3yuyenue ABUKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipyammn  otHocuTensbHOCTH  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

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

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBukeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

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

[TorenuuanbHas SHEprusl. [TorennuanbHas SHEprus YIPYyTO
nedopmupoBaHHOM — npykuHbl.  [loTeHUManpHas  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHaple W  HENMOTCHNHMAIbHbIEe  cuibl.  CBs3b  pabOTHI
HEMOTEHUHAIBHBIX CUJ C W3MEHEHHUEM MEXAHWYECKOW SHEPrHMU CUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbIO JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW SHEPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3NKa 1 TEPMOJTUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHAs TeMmIeparypa Kak Mepa
CpelHEd KHWHETUYECKOM SHEpPruHM TEIUIOBOIO JBM)KEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akon [lanpToHa. M3omporiecchl B WeaibHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
nuzobapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mopenb, WUTIOCTpUpYIOLIas TPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJI€AJBLHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHIA
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATYyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]y TTapaMEeTPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamMuueckas cucremMa. BHyTpeHHsisi HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl € u3MeHnenus. KoaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAJIBHOrO  rasza. Buabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4CHHUE. Y AeNIbHAs TEIJIOEMKOCTh BEILECTBA.
KonnuecTBO TEMIOTHI IpH TEIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouiecce. I[lepBbii 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHne mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

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

TeroBble  MamuHbl.  [IpuHIUOBL  JEWCTBUS  TEIJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHT moae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



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

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPruM (TeMIlepaTypbl) Tela Py TeIuionepeaye.

OneiT mo anuabaTHOMY pacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHnmeHcanus. Vcmapenne u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayum3anus. Y AelbHas TeruioTa miaBieHus. CyOommmanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue narpeBaHusi ¥ M1aBJI€HUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsiAoB. [IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsa.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHnun



CYyHEPNO3NULIMU IJIEKTPUUECKUX IOJEeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHHWKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpruyeckasi MPOHULIAEMOCTb.

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

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl Cuia M BHYTPEHHEE CONPOTUBIIEHHWE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TemMneparypbl. CBEpXIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOAUMOCTD
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

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



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE NEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyenne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIeCTBISIETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (DakT, rumoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJICTUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

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

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



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

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HWCIOJb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET U JIpyTrHe€), JABUrATEIb BHYTPEHHETO
cropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHHUK, KOHIUITHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIC npuoOopkL,
AJIEKTPOOCBETUTEIBHBIC PUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHuThl.  B3aumomeicTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa NMHHUI MarHUTHOU
WHIYKIWH T0JII MOCTOSHHBIX MArHUTOB.

MaruutHoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

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

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHayKiuu @apajes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLIMH. OJEKTPOJABMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTEllb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS 1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISI.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunueckue kosiebanus. Ilepuona, yactora, amrmTyna U (asa kojieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHHYSCKUMHU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHpiii  TOK. CUHYCOMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENIbHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEMaTUYECKU MASITHUK).



HaGmonenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezoHanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSIKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1ocCnenoBaTENbHOM COSOMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOJeOaHUIl rpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepedHble W NIPOXOJIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IprHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanmys.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHUu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Ha6monenue natepdepeHny u AUPpaKkud MEXaHHUYEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJeOaHU.



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

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETAa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OoTpakeHus cBeTa. IlocTpoenue n3o0OpakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OMNTHYECKas cujia TOHKOW JMH3BL. [locTpoeHue H300pakeHUil B
coOMpaloIlMX U pacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUYECKON ONTUKH.

BonnoBass ontmka. HWutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmapar, NPOEKIMOHHBIN anmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE paCIpOCTPAaHEHUE, OTPAKEHUE U TMPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenue natepdepeHnm crera.

Ha6mronenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi



M3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanne cBOMCTB M300paK€HUH B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBsi3p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTHUIIbI. 9HCpFI/IH
ITIOKOsI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmol KAHMOBOU ONMUKU
®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OtkpeiTre u uccnenoBanue Gororddexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dboroaddexra. YpaBuenue ODuHiTeHa 111 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. Iloctynmatel bopa. M3nydenune u moryomeHue
(GOTOHOB MpU MEepexojie aToMa C OAHOrO YPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBBIE cBoOMicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJTHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

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



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs Anpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOTrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3Iy4CHHS.
Binusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacnaja.
DHeprus CBS3M HYKJIOHOB B sifpe. SAnepubie cwibl. Jlepext maccsr sipa.
Snepnpie peakuuu. /leneHne u CUHTES SA€EDP.
SAnepusiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKH. DKOJOTMYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOIeHCcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omMba.
Llemoncmpayuu
Cu€TUnK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM oTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

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

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

ComHeunas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITIOCJIECAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



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

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM IJ1a30M C HMCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MMOJI0KEeHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Miieunoro Ilytu.

O0o0marmnee NOBTOpeHue

Ponp ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTHbHOCTH YeJIOBEKA, POJIb U MECTO (DPU3UKU
U aCTPOHOMHUHM B COBPEMEHHOI HAay4YHOW KapTHHE MUpPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoi KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEYrOJIbHUKOB,
onpe/ereHue MIONIaaAu MITOCKUX GUryp u o0bEmMa 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, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHamms.



l'eocpagusa: wmarHWUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX DY,
dhoTOoChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHASA I1€4b, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOTO Tpenmera «®Du3nMKa» HA YPOBHE CpPEIHETO OOIIeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECIICUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro nmpeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM ILEHHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANN3alli OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH 00YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

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

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBECHUS;

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

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOTO OYTyIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCyIero (pu3nyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

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

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa 3KOJOTMYECKUX MPpooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

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

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS NPOOJEeMbl ¢ y4€TOM aHaln3a HUMEIOIIUXCS
MAaTE€pPHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM IEITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMU U METOIAAMHU
(bu3nYeCcKo HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOSKTHON AESTEIbHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJAEpKaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M W AaKTyaJM3UPOBaTh 3ajayy,
BBIJIBUTaTh TUIOTE3y €€ pEeUIeHHs, HaXOAMTb ApTyMEHThI AJs J0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAIM3UPOBaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb TEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KHU3HENIeATEIIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX Y4EOHBIX MPEAMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTEePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs MH(POpMauu (GU3MUECKOro COACpKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEIbHO OCYIIECTBIIATh IIOUCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOpPMALMKA Pa3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMaIu;

UCTOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX H  KOMMYHHKALMOHHBIX
TEXHOJIOTUI B PENICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AI[MOHHBIX
3amad  C CcoOMrofeHHEM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX W  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHadeHHs] THPOPMAIIUU U LIEJICBOM ayJUTOPHH, BBIOUpPAasi ONITUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YieOHbIEe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (DU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDJIMKTHBIX CHUTyalludi W CMsT4YaTh
KOH(JIMKTHI;



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

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOI0 WICHA KOJIJIEKTUBA,;

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

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHJIbl B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLECHUBATH HAEHU C IMO3ULUUH HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh  MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
(U3MKM M acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh MU (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aj1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONU pabOThl ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(pU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPaMMBI
no ¢u3MKe JJISI YPOBHSI CpPEIHEro oOImero ooOpa3oBaHHUs Yy OOydYaroNIUXCs
COBEPIIICHCTBYETCS AMOIMOHAIILHBIN WHTEJICKT, TIPEAOJIararo iz
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CIOCOOHOCTh aAAANTUPOBATHCS K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIIECHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIbTATHI

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

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKA, MHEPIIMAIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

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



IEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IAaJICHUE TeJ, JBHKEHHE IO OKPYXHOCTH, HWHEPLHS,
B3auMoeicTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHUE 00bEMA Tell NMPU HarpeBaHUU (OXJIaXKIEHUU ), TEMJI0BOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JAABJICHUS I'a3a IPYU €r0 HarpEBAHUH B 3aKPHITOM
coCcyle, CBfA3b MEXAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLUs TEJI, B3aUMOJCHCTBUE 3aPAJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TE€Jla, KUHETHYECKasi PHEPrus, NOTEHIMAIbHAS JHEPrUsi, MEXaHU4eCcKas
paboTa, MexXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLINE JaHHYIO (DU3UYECKYIO0 BEIUYHHY C JPYTUMU
BEJINYMHAMU;

ONMCHIBATh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCTHIONB3Ysl (M3MUECKHE BEIMYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(UIIUEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTAaTelsl; MpPH OMHCAHUU
IPAaBWIBHO TPAaKTOBAaTh (DUBUYECKUH CMBICH HCHOJB3YEMbIX BEIUYHMH, HX
0003HaUE€HUA W E€OUHUIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
AEKTPUYECKOE T0JIe, HANPSKEHHOCTD 0151, TOTEHINAJI, PA3HOCTh NOTEHINAJIOB;
IpU ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS M EJAMHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUYHHY C IPYTUMH BEIMYMHAMY,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONb3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemMupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHHMS MEXAHWYECKOW OHHEPIHM, 3aKOH COXPAaHEHHS WMITYJIbCa,
NPUHLHNIN CYNEPHO3ULIHUNA CUJI, HPUHUUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEJAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHIKEHHS MOJEKYI C
aOCOJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KyloHa, mpu S3TOM pas3invyarh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (IpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBICE NPHUHLMIBI JIEACTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCMOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEpPEHHI, MpPH 3TOM
dbopmynupoBath MpobiieMy/3amadyy H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IBI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOIYYEHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U rpadMKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOMU
JESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BBIOMPATh (PU3NYECKYI0 MOJEIb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOAUMbIEe I €€ pElIeHMs, MTPOBOJUTh PACU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKU HEMNPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHUMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAYyYHO-TIOMYJSIPHON MHGPOpMaIUH, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyto HH(POPMAILIHUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0pallieHUur ¢ MpUuOoOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOLLEH Cpele;



paboTath B TIpYyIIlE C BBIIOJHEHUEM pPa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNIbl, PALMOHAIBHO PACIpEeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K konumy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yibpTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HOopMHpOBAHHUU
COBPEMEHHOM HAy4yHOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B INPAKTUYECKOW NEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, JIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa MpPH PEIIEHUU (PU3NUECKUX
3az1ady;

pacro3HaBaTh (pU3NUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUWSA, JEHCTBHE MAarHUTHOIO IIOJSA HAa
IPOBOJAHUK C TOKOM M JBWXKYILUMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
unTepdepennus, audpakuus W TOMAPU3ALUS  CBETa, JUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTodrddhexT), cBeTOBOE AaBlIeHHE, BOSHUKHOBEHUE
JMHENYaToro CHIEKTpa aToMa BOJOPOJA, €CTECTBEHHAas M MCKYyCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DIIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (DU3NYECKUE BEITUUYHHBL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuila, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPUOJl M YacToTa
KojebaHuii B KoseOaTenTbHOM KOHTYpe, 3aps U CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €JUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTUMH
BEJINYMHAMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOJIb3YS
bu3NYecKrue BEIMYMHBI: CKOPOCTh SJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MEPHO TIOJTypaciaia, SHEPTHs CBI3U
ATOMHBIX SI7IEp, TPU OINMKWCAHWU TPABWIBHO TPAKTOBATh (PU3WUECKUA CMBICI
WCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHUS W EAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TPOIECChI U SIBIICHUS, UCIOJIB3Ys (PU3HUECKHE
3aKOHBI W MPUHIUIIEL: 3aK0OH OMa, 3aKOHBI TIOCIE0OBATEIBHOTO U MAPAJUICILHOTO
COEIMHEHMs] TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETa, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHA Ui (oTodddekra,
3aKOH COXpaHEHUS! DHEPTUH, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWS MAacCOBOT'O YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Iph 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MAaTeMaTHYECKOE BBIPAKEHHE W YCJIOBUA (TpaHUIIbl, O00JIACTH)
MIPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
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
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUM: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEpPEHUsT GU3HMUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKOB, AIATh BHIBOBI 10 Pe3ybTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENHLCKOW U MPOEKTHOM
JEATETLHOCTH C HMCIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIIACHITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOaMMBIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIY9€HHOTO 3HAYCHUS (PU3UIECKON BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUM C OMOpPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue BICHUS,

HCIIOJIb30BaTh pu peILIeHUn y49e0HBIX 3aj1a4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TMpEJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIIUU, TTOJyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAIIHIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPONCTB, pa3jndaTh yCJIOBUS MX OE30MacHOTO MCIOJIL30BAHMS B MIOBCEIHEBHOM
JKU3HH;

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

WCITOJIB30BaTh TEOPETHYECKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOLIECH Cpeae;

paboTaTh B TIpYNNE C BBIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYIIbI, PAlUOHATBHO PACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJ€KBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBOo 4acoB

JyieKTpOHHBbIe (LM pPOBbLIE)

Ne ni/m Kontpoabnbie  IIpakTnueckue
NMPorpaMmbl Bcero o0pa3oBaTejbHbIE PeCypChl
padoTsI padoThI
Pa3znen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/U9ATWI1KS5E
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/BOC4C7J3K
2.2 Jnnamuka https://m.eds00.ru/O8D5SOP6O
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 1 1 https://m.edsoo.ru/N7L6O5UOR
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
3.1 OCHOBBI MOTICKYJIAPHO-KHHCTHHECKOIH 9 1 https://m.eds00.ru/N5O7Q8C1J
TEOPUH
32 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/Y3X3B8HIR
A .
3.3 TPETATHEIC COCTOSHIA BEMECTa 5 https://m.edsoo.ru/H5YOY6UON
®da30BbIe IEPEXOBI
Uroro no pazgeny 24
Pa3znen 4. JIEKTPOIMHAMMUKA
4.1 DIIEKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/L6V2T3W4D
I1 i i .T
4.2 OCTOARHBIH STCKTPIACCRHII TOX. TOKH 12 1 1 https://m.edsoo.ru/D1POD5SNOV

B Pa3iIMYHBIX Cperax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Hroro no pazneny

22

PesepBHOE Bpems

https://m.edsoo.ru/POC60O5E6S

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuyecTBO 4acos

JyieKTpOHHBbIe (LM pPOBbHIE)

Ne i/ Kontponbnbsie  IlpakTHyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsI padoThI
Paznen 1. JIEKTPOJIUHAMMUKA
M .0
1.1 ATHATHOE TOJE. JICKTPOMATHHTHAA 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WHITYKITAS
Hroro no pasgeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHuiecKue u JICKTpOMArHHTHEIE 9 1 https://m.edsoo.ru/POC100X1V
Kose0anus
MexaHW4YeCKHe U AJICKTPOMArHUTHBIC
2.2 5 1 https://m.eds00.ru/O8F2M8K6Y
BOJIHBI
2.3 OnTtuka 10 3 https://m.edso0.ru/R5LISONSW
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OcHOBBI cielIMANIBHOM Teopun

3.1 4 1 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCUTEIBHOCTH
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 OeMEHTHI KBAaHTOBOM ONTHKH 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Crtpoenue atoma 4 https://m.edsoo0.ru/X1G1M9Q31
43 ATOMHOE SIAPO 5 https://m.edsoo.ru/D8Y6E8T4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DIEeMEHTHI aCTPOHOMUU M acTPODHU3UKH 7 1 https://m.eds00.rt/W2W3W2Y5C

Uroro no pazgeny 7

Pa3nea 6. OBOBIIAIOHIEE ITOBTOPEHHUE

6.1 O6o0maroriee MOBTOPEHHE 4 https://m.edsoo.ru/G4V7A6T4L
Hroro no pazneny 4
PeszepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 68 4 !



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoandecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE U(PPOBHIE
Tema Ypoka KOHTpOJILHLIe HpaRaneCKne
n/n Bcero U3ydyeHHsi  00pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

®du3uka — Hayka O IPUPOJE.
HaquBIG MECTOJAbI ITIO3HAHUA
OKPY’KaIoILEro MUpa

https://m.edsoo.ru/E217J5M0Q

Pons 1 MecTo ¢pu3uku B
(dhopMUpOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAaKTUYECKOU JEATEIbHOCTH
JOIEeH

https://m.edsoo.ru/M9G2U7G3Y

MexaHnueckoe ABMKCHIE.
OTHOCHUTENBLHOCTh MEXAHHUYSCKOT'O
nsrxenus. [lepemenienue,
CKOpPOCTb, YCKOPEHHUE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE NIpsAMOJIUHEITHOE
JBUKCHHUEC

https://m.edsoo.ru/T1IK7L3W6W

PaBHOyCKOpEeHHOE
MPsIMOJIMHEITHOE ABUKECHUE

https://m.edsoo.ru/P1K4R5T8E

CBoOoiHOE TajieHue. Y CKOPEHHE
CBOOOIHOTO ITaJECHUSA

https://m.edso0o.ru/D8Y0Q3J8C

KpuBonuneriHoe 1BUXEHUE.
JIBUKeHHE MaTepUaIbHOU TOYKH
10 OKPYKHOCTH

https://m.edsoo.ru/L200X7X5R

HpI/IHI_[I/Il'I OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/E2T5A6R2R



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R

lNanunes. MuepuuanbHbie
cuctemsl otcuera. [lepBriil 3aK0H
HeroTona

Macca tena. Cuna. [Ipunnun
CyHepno3uLuu cuil. Bropoit 3aKoH
Herorona nis MaTepuaibHOU
TOYKH

https://m.edsoo.ru/C6Y314T90

10

Tpernii 3akoH HeroToHa 11t
MaTepHaAIbHBIX TOUEK

https://m.edsoo.ru/F3L2EIN8O

11

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsoxectu. [lepBas
KOCMHUYecKasi CKOPOCTb

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.eds00.ru/S107Y674Q

13

Cuna tpenus. Koapduuuent
Tpenus. Cuiia CONpOTUBIICHUS TTPU
JBMKEHUH TeJNa B )KUIKOCTH HITH
rase

https://m.edsoo.ru/O713Z705R

14

IlocTynarenbHOE U BpallaTeIbHOE
JBMKEHUE a0COMIOTHO TBEPIOTO
tena. MomeHT cuiibl. [liieuo cuiibl.
VYcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/F7P3NOX1K

15

NMmnynbsc MmaTepruabHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeaktuBHOE IBUXKECHUE

https://m.edsoo.ru/HSD7T0B4E



https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E

16

PaGoTta 1 MOIITHOCTH CHITHIL.
Kunernueckas sneprus
MarepuaibHOW Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW
SHEPTUU

https://m.edsoo.ru/P1V3K5WI1P

17

IloTeHumanpHas SHEPIHUsL.
[ToTenunanpHas SHEPTUsl yIpyro
nehOpMUPOBAHHON MPYKUHBI.
[loTenunanpHas sHEeprus Tena
BOJIM3U MTOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/WSA7F7M5D

18

IToTennuanbHbIe U
HEIOTEHITMAIbHBIC CHIIBI. CBSI3h
paboTHl HEMOTEHITUATBHBIX CHJI C
H3MEHEHHEM MEXaHNYeCKOi
SHEPIUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPTUU

https://m.eds00.ru/Z607T1YOW

19

JlaboparopHnas pabota
«MccnenoBanue cBa3u pabOThI
CHJIBI C U3MECHEHHEM
MEXaHUYECKOM DHEPIUHU Tena Ha
IIPUMEpPE PaCTKEHHSI pE3UHOBOTO
KIYTa»

https://m.edsoo.ru/USKSR2F8U

20

KontponbHas padoTa mo teme
«Kunemartuka. JlmHamMuka.
3aKOHBI COXPAHEHUS! B MEXaHUKE»

https://m.edsoo.ru/T7K9U6P0OU

21

OCHOBHBIE TOJIOKEHUS
MOJICKYJIIPHO-KUHETHUECKOU
TeopuH. BpoyHOBCKOE JBMIKEHHUE.

https://m.edsoo.ru/W9Y8G6N2B



https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B

Huddy3us

22

XapakTep ABUKECHUS U
B3aMOJCUCTBUS YAaCTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, KUIAKOCTEH U TBEPIABIX TEIl

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

https://m.eds00.ru/X6P9D00O4R

24

TermioBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[Ixana temnepatyp Llenbcus

https://m.edsoo.ru/SOH7NOCIG

25

WUneansueiii raz B MKT.
OcnHoBHoe ypaBHenne MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOcoiroTHas TeMIiepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
OHCPIUH ABUIKCHUS MOJICKYIJI.
YpaBHenue Menpeneena-
Kunaneitpona

https://m.edsoo.ru/T1D8S6I0W

27

3akon /lanpToHa. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/O2B9U2D3K

28

Jlaboparopnas pabota
«MccnemoBanue 3aBUCHMOCTH
MEXKIy MapaMeTpaMu COCTOSIHHUS
Pa3peKEHHOTO ra3a»

https://m.edsoo.ru/I2K2B2K9B

29

N3ompoueccel B ncalbHOM rase u
uX rpadguueckoe npecTaBleHne

https://m.edsoo.ru/K6V3INSR4H

30

BuyrtpenHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHECHHS.
KomnmaecTBo TermnoTel u paboTa.

https://m.edsoo.ru/V7F1C7N4Z



https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z

BuyrtpenHss sHeprus
OJTHOATOMHOTO MJI€aIbHOIO Ta3a

31

Bupael rerionepenaun

https://m.edsoo.ru/X3N2UOB8H

32

VneapHas TEIIOEMKOCTD
BenecTBa. KoanuecTBo TEMIOTHI
MpH Teruonepeaayde. AauadaTHbIA
poriecc

https://m.edsoo.ru/B6M9Z6E6Z

33

[TepBbIii 3aKOH TEPMOAMHAMUKHU U
€ro MprUMEHEHHUe K U30Mpoleccam

https://m.edsoo.ru/C2WO0B8NI9B

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoit 3akoH
TCPMOJAUHAMUKHN

https://m.edsoo.ru/Y2I9P2D8R

35

[Tpunmun nevicreus u KT/
TEIJIOBOM MAIlIMHBI

https://m.eds0o0.ru/M5V2V8Q3K

36

[uxn Kapno u ero KITJ

https://m.edsoo.ru/POB5SH2R70

37

DKosorndeckre mpoodIeMbl
TEIUIOPHEPTeTHKHU

https://m.edsoo.ru/M9L9K2T2D

38

O6o0maromuii ypok
«Monexkymnsapras ¢puzuka. OCHOBBI
TEPMOJANHAMUKI

https://m.edsoo.ru/J3POM3M8U

39

KontponbHas padoTa mo teme
«MonexkymnsapHas ¢puzuka. OCHOBBI
TEPMOJIUHAMUKI»

https://m.edsoo.ru/TSD8B2H&P

40

[TapoobpazoBanue u
KoHJieHcauus. Mcnapenue u
KHUIICHHE

https://m.edsoo.ru/L6P7VOV5SK

41

AOCOJIIOTHASA U OTHOCUTEIbHASA
BJIQKHOCTh BO3/yXa.

https://m.eds00.ru/O0Z21Y4T7V



https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V

Haceiennsiit nap

42

Teépnoe Teno. Kpucrannuueckue
1 amopdHbIe Tena. AHU30TPONHUS
CBOMCTB KpucTamuioB. XKuakue
kpuctayiasl. CoBpeMEHHbIE
Marepuabl

https://m.edsoo.ru/Y 110X402N

43

[TnaBieHue U KPUCTAILTH3ALIUS.
VY nenbHas TEII0Ta TUIABJICHUSI.
Cybnumarus

https://m.edsoo.ru/I2D111B7Z

44

YpaBHEHHE TEIJIOBOTO OajlaHca

https://m.edsoo.ru/Z1E3H5NI9R

45

OnexTpusanus Tell.
Dnektpuueckuii 3apsia. /IBa Buna
ANEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/F605V4G7T

46

[IpoBOIHUKHU, TUATIEKTPUKHU U
IIOJIYTIPOBOJIHUKH. 3aKOH
COXPAHEHUS JIEKTPUUECKOTO
3apsaa

https://m.eds00.ru/Y3IC60902E

47

B3anmoneiictBue 3apsa10B. 3aKoH
Kynona. Toueunsrii
JIEKTPUYECKUN 3aps]

https://m.edsoo.ru/C7L3D2A3E

48

Hanpsik€HHOCTB IeKTpUYECKOro
nosist. [IpuHIMn cynepno3unuun
AJIEKTPUYECKUX MoJel. JInnun
HaNPsHKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

Pabota cwt aiekTpocTaTHaecKoro
noist. Ilorenmnman. Passocth
MMOTEHI[AAIOB

https://m.edso0o0.ru/Y3S7V905E

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B

https://m.edsoo.ru/V6BIBIC2F



https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F

3IEKTPOCTATUUECKOM II0JIE.
JusnekTpudeckas
MPOHUIIAEMOCTh

51

OnexrpoémkocTs. Konnencarop

https://m.eds00.ru/T9S4S0D9Z

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTOpa. JHEeprus
3apsHKEHHOT0 KOHAEHCAaTopa

https://m.edsoo.ru/UI1P2A6M4T

53

JlabopartopHnas pabota
"U3mepeHue aneKTpOEMKOCTH
KoHAeHcaTopa"

https://m.edsoo.ru/USASVSTON

54

[IpuHiMn nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIMMPOBAJILHOTO anmapara,
CTPYWHOTO MPUHTEPA.
DJIEKTpOCTAaTUYECKAs 3alIUTa.
3a3zeMJieHre IEKTPOIPUOOpPOB

https://m.edsoo.ru/Q4G7F3C8X

55

DNEKTPUUECKUHN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [TocToAHHBII
Tok. Cuia Toka. Hanpsixkenue.
Conportusnenue. 3akon Oma 11t
ydacTka Lenu

https://m.edsoo.ru/R1D0X4D2D

56

ITocnemoBarenpHOE,
napajuiesibHOe, CMEIIaHHOE
COEMHEHHE MPOBOTHUKOB.
Jlabopartopnast padota «3yuenue
CMEIIaHHOTO COEAMHEHUS
PE3UCTOPOBY

0.5

https://m.edsoo.ru/E6EM2W7W7S

57

Pabora 1 MoLIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH

https://m.edsoo.ru/FOP117R3B



https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B

Jxoynsa-Jlenna

58

3axod Oma 1t TOJIHOM
(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. Koporkoe 3aMbikanue.
Jlaboparopnas pabota
«M3mepenne DJ1C uctounmnka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTUBIICHUS»

0.5

https://m.edsoo.ru/A3IWI9HOE7R

59

PesepBHblit ypok. KonTponbHast
pabota mo Teme
"OnexTponuHamuka" /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/COP3IM7K 1P

60

Oo6o0uraromuit ypox
«DNEKTPOAUHAMUKAY /
Bcepocculickas npoBepodHas
paborta

https://m.edsoo.ru/C110M2I3L

61

DNEeKTpOHHAs IPOBOJANMOCTb
TBEPABIX METAIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS] METAJJIOB OT
TEMIIEPATYPHI.
CBepXpoBOAMMOCTh

https://m.edsoo.ru/H7X1W5B7N

62

DIEKTPUUYECKHUI TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX MTYYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TonynpoBoAHUKH, X
coOCTBeHHAs U IPUMECHAas
npooaumocTs. CBoiicTBa p—n-
nepexona. IlomynpoBogHuKoBbIE
npubopsI

https://m.edsoo0.ru/N7T4N7L6C



https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C

64

DNEeKTpUYECKU TOK B pacTBOpax
1 pacruiaBax dJeKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JIyccounanus. JIeKTPOIU3

https://m.edsoo.ru/Z4G7R716D

65

DNEeKTPUUECKUN TOK B ra3ax.
CamocTrosiTenbHbIN 1
HECAMOCTOSITEIIbHBIN pa3psil.
Momnnus. [lnazma

https://m.edsoo.ru/Z8P8F7F4P

66

DneKkTpudecKue npudopsl U
YCTPOHCTBA U UX MPAKTUIECKOE
npuMeHenue. [IpaBuna TexHUKH
0e30macHOCTH

https://m.edsoo.ru/N9H2I3R 1S

67

KonrponsHast pabora o Teme
«Qnekrpocraruka. [locrosHHbIN
3JIEKTPpUYECKUN TOK. TOKHU B
Pa3IMYHBIX CpeIax»

https://m.edsoo.ru/Q3H4L9K6L

68

PeseprubIil ypok. O6o0maronuit
ypok 1o TeMam 10 kiacca

https://m.edsoo.ru/C3X1INON1U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

ITocTossHHBIC MATHUTHI U X
B3auMOJieicTBHE. MaruuTHoe
nosie. BekTop MarHuTHOM
WHAYKIMU. JIMHUY MarHUTHOM

WHIYKITAN

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€E 1oJIe MPOBOIHHUKA C
ToKOM. OnbIT Dpcreaa.
B3anmoneicTere npoBOJHUKOB C
TOKOM

https://m.edsoo.ru/V1Z3R3J2]

Jlaboparopuas pabota «3yueHue
MAarauMTHOI'O ITOJIA KaTYIIKHU C
TOKOM)

https://m.edsoo.ru/HSC7R2H5W

JleiicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia
Awriepa. Jlaboparopnas pabota
«HUccnenoBanue nercTBUS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

https://m.edsoo.ru/EOL0OJ1L8U

JleiicTBMEe MarHUTHOTO TOJISI Ha
JBIKYILYIOCS 3apsKEHHYIO
yactuily. Cuia Jlopenna. Pabora
cuibl JIopeHna

https://m.edsoo.ru/TSHIA1ATM

DneKTpoMarHuTHasT WHIYKITHSI.

https://m.edsoo.ru/T1TSA0DIN



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N

IToTOoK BEKTOpa MarHUTHOM
uaaykiuu. J1C uHayKIuu.
3aKOH 3JIEKTPOMarHuTHOM
nnaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBaHue SBiacHUI
AJICKTPOMArHUTHOW WHIYKITAW

https://m.edsoo.ru/IIM7Q5N2H

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIMU. DHEPrHs
MarHMTHOTO TIOJISl KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

https://m.edsoo.ru/L8WSI1J1Y

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSTHHBIE
MarHUThbI, 2JIEKTPOMAarHuThl,
3JIEKTPOJIBUIATEIIb, YCKOPUTEIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

https://m.edsoo.ru/U2F2B202R

10

O6o06maromuit ypok «MarautHoe
1oJie. JINEeKTpOMarHuTHas
WHTKIIHSD

https://m.edsoo.ru/I0BOD4U1D

11

KonrponsHast pabora o Teme
«MarsuTHoOe 1nozJe.
DNeKTpOMarHUTHAST MHTYKIIUS

https://m.edsoo0.ru/QIHSNIVET

12

CB0OOIHBIE MEXAHUYECKIE
KoJjiebanus. ['apMoHnyeckue
KosneOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
IIpeBpamienue 3aepruu

https://m.edsoo0.ru/N2A1A5T60



https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

13

Jlaboparopnas pabota
«MccnemoBanue 3aBUCHMOCTH

Mepro/Ia MaJibIX KoJieOaHuH Tpy3a

Ha HUTH OT JITMHBI HUTH U Macchl
rpy3a»

https://m.edsoo.ru/K107Y3K9U

14

KonebarenbHbIi KOHTYD.
CB0oOOAHBIC PJIEKTPOMATHUTHBIC
KOJIEOaHUS B NACAILHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaJorus Mexay
MEXaHUYECKHMU U
ANEKTPOMATHUTHBIMH
KOJICOAHUSIMH

https://m.edsoo.ru/VOJ3T1WI9H

15

®opmyna TomcoHa. 3akoH
COXPAaHCHHUS SHEPTUU B
HJIeaJIbHOM KO0J1e0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/HIV3ICENSE

16

[IpencraBnenue o 3aTyxarnmx
KoJieOaHusX. BeIHYKIeHHbBIE
MeXaHHYECKHE KOJICOaHMs.
Pe3onanc. BeinyxaeHHbIC
BHGKTpOMaI‘HI/ITHBIe KOHGGaHI/ISI

https://m.edsoo.ru/F1Z4T1Z8V

17

[TepemeHHBIN TOK.
CunyconaJIbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JEUCTBYIOLLEE 3HAYEHUE CUIIBI
TOKA U HANPSKEHUS

https://m.edsoo.ru/C2I15V5L6F

18

Tpancdopmarop. [IpousBoactso,

https://m.edsoo.ru/P8T9P3F 51



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I

nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPTUHU

19

Y CTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JINTHUM 3JIEKTpOIiepesay

https://m.edsoo.ru/J3L8B2K 1M

20

DKOJIOTUYECKUE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTUH B IIOBCEAHEBHOM
JKU3HU

https://m.edsoo.ru/Z8K8O3H5K

21

MexaHuueckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUsI U
JJINHA BOJIHBI. HOHCpC‘IHBIC n
MMPpOAOJBbHBIC BOJIHEBL

https://m.edsoo.ru/Q1U3Z7T0S

22

3ByK. CKOpOCTh 3BYKa.
I'pomkocTs 3Byka. BeicoTa TOHA.
TemOp 3ByKa

https://m.edsoo.ru/E3S3D6L6J

23

DNEeKTPOMarHUTHHIE BOJIHBI, UX
cBoMcTBa U cKopocTh. [lIkana
QJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/S3VOL6F1G

24

[TpuHIUTIB paTIuOCBS3U U
TeneBuneHus. PazBurue cpeacTn
cBs3u. Pagnosiokamuys

https://m.edsoo.ru/O6J11L.7787Z

25

KonTponbnas pabota «Konebanus
Y BOJIHBI»

https://m.edsoo.ru/BSW7Z4K9G

26

[Ipsamonuneiinoe

https://m.edsoo.ru/Z7W5T8A7B



https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B

pacnpocTpaHEHHE CBETA B
oHOpoaHOM cpene. Toueunbli
HWCTOYHUK cBeTa. JIyd cBera

27

OTtpaxkenue cBeTa. 3aKOHbI
oTrpaxeHus ceera. [loctpoeHue
n300pakeHMi B TUIOCKOM 3epKalie

https://m.edsoo.ru/VSF9T1B2S

28

[Ipenomnenue ceta. [loaHoe
BHYTPEHHEE OTPaXKEHUE.
IIpenenbHbIi yro MoaIHOro
BHYTPEHHEIO OTPAKEHHUSI

https://m.edsoo.ru/R7B9T3Q3U

29

JlaboparopHnas pabota
«M3mepenue nokazaresns
MPEIOMIICHUS CTEKIIa

https://m.edsoo.ru/A4M9R4A8Y

30

JIunzel. [TocTpoenue
n3o0paxenuit B mma3e. Dopmyna
TOHKOM JIMH3BI. Y BEJIMYCHUE
JIUH3bI

https://m.edsoo.ru/F7Y9J1Q0T

31

JlabopartopHnas pabota
«HccnenoBannue cCBOMCTB
M300paKeHUH B JIMH3AX)

https://m.edsoo.ru/B2L4Q4U8J

32

Hucnepcus ceera. CroxxHbIN
cocraB Oemoro cBera. L[Ber.
Jlabopartopnas pabota
«HabmoneHne nucnepcun cBeTay

https://m.edsoo.ru/X4W6F1E4N

33

WuTepdepenmus ceera.
Hudpaxius ceera.
HudpakimonHas pemeéTka

https://m.edsoo.ru/R1C4V3IBOE

34

HOHepe‘IHOCTB CBETOBBIX BOJIH.

https://m.eds00.ru/S2Q5G8P1U



https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U

ITonspusanusa ceera

35

OnTuueckue mpuOOpHI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO MPUMEHEHUS

https://m.edsoo.ru/Q1Q1L0B4N

36

I'paHuIBl TPUMEHUMOCTH
KJIAaCCUYECKOM MEXaHUKH.
[ToctynaTel cnenuanabHON TEOPUH
OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHUTENBHOCTE
OJTHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHHU U COKpAICHUE JITUHBI

https://m.edsoo.ru/WS8ROE3X8Y

38

DOHeprus U UMITYJbC
pPENATUBUCTCKOMN YacTulibl. CBs3b
MAacChl C DHEPrHel U UMITYJIbCOM.
DHeprusi NoKos

https://m.edsoo.ru/V3IK7A4N5I

39

KonrtponsHas pabora «OnTuka.
OcHOBBI cieLIMANIBHOM Teopun
OTHOCHTEIBHOCTI

https://m.edsoo.ru/N2A2H6D3B

40

®otonsl. ®opmyia [1naHka.
DHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/L3FOP3L.4T

41

OTKpbITHE U HCCTIEI0BAaHUE
dbotorddekra. OnbiTer A. I'.
CroneroBa

https://m.eds00.ru/C9A5T9Q2D

42

3akonbl Gpotorddexra.
YpaBHeHue DUHIITEHA AJ1sI
dbotorddekra. «KpacHas
rpanuiay Gorodddexra

https://m.edsoo.ru/G7K0G7WOP

43

Hasnenue ceera. Onbits [1. H.

https://m.edsoo.ru/P3W4S6Z27Z



https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z

JlebeneBa. Xumudeckoe JIEUCTBUE
CBeTa

44

TexHudeckue ycTpoucTBa u
MPAKTUYECKOE TIPUMCHCHUE!
¢dboTodrmeMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T

https://m.edsoo.ru/JSSODSE3E

45

Pemrenue 3agad mo reme
((3JI€M€HTBI KBaHTOBOﬁ OIITUKHN»

https://m.edsoo.ru/M7V6N4H1X

46

Monpens atoma TomcoHa. OnBITEI
Pezepdopaa o paccesuuto o-
yacTull. [manerapuas Mozenb
aToMma

https://m.edsoo.ru/Y8U3F2127

47

[Toctynatel bopa

https://m.edsoo.ru/V7DS8E5SG6V

48

N3nydenue u nornoueHue
(OTOHOB TIpH MEepexoie aTomMa ¢
OJIHOTO YPOBHS SHEPTUU Ha
Opyrou. Buasl criekTpos

https://m.edsoo.ru/M6X20Q2M50Q

49

BonHOBEIE CBOIICTBA YaCTHII.
Bomnsl ne bpoins.
KopnyckynspHo-BOIHOBOMI
nyanu3Mm. CIIOHTaHHOE U
BBIHYXJICHHOE U3J1y4eHHE

https://m.edsoo.ru/K8ESH2V2F

50

OTKpbITHE PAANOAKTHBHOCTH.
OmnbiThl Pesepdopraa mo
OIPENICNICHNIO COCTaBa
PaaAOaKTUBHOI'O U3JTYUCHUA

https://m.eds00.ru/A919Q7YON

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BrnusHue

https://m.edsoo.ru/T1X9A4Y1G



https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G

PaINOAKTUBHOCTH Ha KUBbIE
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacma.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnaj. ["aMma-u3nyuenue

https://m.edsoo.ru/FSCIP8E3F

53

OHeprus CBA3U HYKJIOHOB B SpE.
S nepHble peakuuu. AnepHbliid
peaktop. [Ipobaemsr,
[IEPCIEKTUBBI, IKOJIOTUYECKUE
aCIEKTHI SAEPHONU DJHEPIETUKU

https://m.edsoo.ru/L2G5V9DI9L

54

DneMeHTapHbIC YACTULIBL.
OtkpsiTHE IO3UTPOHA. METOIBI
HAOJIOACHUS M PETUCTPALIIH
3JIEMEHTapHbIX yacTull. Kpyrisiit
croil «@yHaMEHTaIbHbIE
B3auMoaercTBUA. ENUHCTBO
(bu3n4ecKoil KapTUHBI MUPay

https://m.edsoo.ru/X6R3T3S3S

55

Dtanbl pa3BUTHS ACTPOHOMHUH.
[Ipuknagnoe u
MHUPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. Buj 3B€3nHOTO
Heba. Co3Be3nus, IpKUe 3BE3IHI,

IIaHETHI, UX BUAUMOEC IBUKCHUC.

CoyHeuHas cucTeMa

https://m.edsoo.ru/O301U3HI1P

56

Comnnaue. CoHeuHast aKTUBHOCTD.
Uctounuk sueprun CoiHia u
3BE3]T

https://m.edsoo.ru/X7M8HI1Q9Y

57

3BE3bI, NX OCHOBHBIE

https://m.edsoo.ru/C2L2C9A0V



https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V

XapaKTEPUCTUKU. 3BE3/IbI TTITABHOU
MTOCJIEI0BATEIbHOCTH.
Buytpennee crpoenue 3BE3/1.
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOKACHUH U 3BOJIFOLINHI
Connua u 3BE37

58

Muneunsiii [IyTe — Hamma
I'anaktuxka. Ilonoxxenue u
nemwxkenne Comana B ['amakTuke.
lanaktuku. Y€pHBbIE IBIPHI B
siIpax rajJjakTHK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. PasOeranue rajlakTuk.

Teopus bosbiioro B3pbiBa.
PennkroBoe uznydenue.
MeraranakTuka

https://m.edsoo.ru/LOISV8I4U

60

Heperennsie npobdiaembl
aCTPOHOMHH

https://m.edsoo.ru/U4F8QOE8O

61

KonTponpHas padora «DI1eMeHThI
aCTPOHOMHUU U aCTPOPUIUKI»

https://m.eds00.ru/Y6Y9D4G7X

62

O6o0maromuii ypok. Poib
(U3UKHA U aCTPOHOMHH B
3KOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH cdepax AeaTeTbHOCTH
YeIIoBeKa

https://m.edsoo.ru/M5A4P6T1M

63

O6o06maromuii ypok. Pois u
MeCTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHUpa

https://m.edsoo.ru/JIN2H3EQV



https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V

64

O6o06muraromuit ypok. Poib
(hU3UIECKOI TEOpUH B
(bopMHpOBaHUY TIPEICTABICHUH O
(hU3UIECKON KapTHHE MUpPA

https://m.edsoo.ru/I4W6MOW4Z

65

O6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

https://m.edsoo.ru/M5SO8TOB0OY

66

PesepsHbIil ypok. MarautHoe
1oJie. JIEeKTpOMarHuTHas

WHITYKITAS

https://m.edsoo.ru/TOX1E6C7N

67

PesepBHbIil ypok. OnTHKa.
OcHOBBI cielIMANIBHOM Teopun
OTHOCHUTEIIEHOCTH

https://m.edsoo.ru/M4J2B7W 8P

68

Pezepubiii ypok. KBanToBast
¢bu3nka. D1eMeHThl aCTPOHOMHHU U
acTpo(U3HUKH

https://m.edsoo0.ru/R6CI9T1Q0Z

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/I4W6M0W4Z
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TpUMEpPAX poib W MeCTO (PU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTHIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PM3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIUalbHas CHUCTeMa OTCUYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM OJJICKTPUYECKUU 3apsii — IPU PELICHUU

bu3nuecKux 3aaa4d

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETHYECKOW Teopuu
CTPOCHHSI  BEIIECTBA W  DJIGKTPOJAWHAMHUKH: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJMHEIHOE JBIKEHUE, CBOOOIHOE TaJeHUE
TeN, ABWXKEHUE IO OKPYKHOCTH, WHEPIHS, B3aUMOJCUCTBHE TE,
mupdysusi, OpPOYHOBCKOE [BHKEHHE, CTPOCHUE JKHUIKOCTEH W
TBEPABIX  TeJ, M3MEHEeHHWe o0BhEMa Tenm TpU  HarpeBaHHH
(oXJTaXX/IeHNHN), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KHUIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JAABJICHUS ra3a IMpH €ro HarpeBaHWU B 3aKPHITOM COCYJE,
CBSI3b MEXAY IapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipolieccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOIb3ys (U3HUECKue
BEJIMYMHBI: KOOpAMHATA, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYeCKas DHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPU OMMCAaHUM MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCTOJb3yEeMbIX BEIMYUH, MX O0003HAueHWs W EAMHUIBI, HAXOAUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEMUYHUHY C APYTHMH

BCJIIMYNHaAMHU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBIICHUS, UCHONB3YS (U3MUECKHE BEIMYMHBI: JaBJICHHE Tras3a,
TEMIIEpaTypa, CpeAHss KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHs »HHeprus, pabota rasa,
KOA((QUIIMEHT TOJEe3HOr0 JEHCTBUS TEIUIOBOTO JIBUTaTelNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICIT
UCIIOBb3YEMBIX BEIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(GbopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUECKHUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBICHUs  (MPOIECCHI), HCIONB3ys  (pu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TOJIS, TMOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OIMCAaHWH TPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIBb3YEMbIX
BEeIMYMH, WX OOO3HAYCHHs] ¥ EJWHUIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3NYECKHME TMPOLECChl U  SIBICHHUSA, HCIOJb3YS
(bu3MYeCcKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM DHEpIuH,
3aKOH COXpaHEHUsl WMITYJIbCa, MPUHLIUI CYNEPHO3ULIUNA CUJI, TPUHIIUIT
pPaBHOIIpaBUs WHEPUUAIBHBIX CHUCTEM  OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUKEHHS MOJEKYNI C
aOCONFOTHON TeMIepaTypoi, MEPBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3ToM
pa3nuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

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

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MaIllMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCJIOBUS HX 0€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
aToM (dopmyaupoBaTh MpobiaeMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

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

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUsS U




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

10.11

HccnemoBaTh 3aBUCUMOCTH MEXAY (PU3NYCCKUMHU BEIHMYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yabTaThl TOJYyYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYMH B BUJIE TAOIUIl U TpadUKOB, JI€7IaTh BBIBOJIBI 11O

pe3yiabTaTaM HCCICI0OBaHNA

10.12

CobOmromaTe mpaBmiia  0€30MacCHOTO  TpyJda TMpPU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENBHOCTU C HCIOJIb30BAHUEM

M3MEPHUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsI  3aJa4d  BbIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUMHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ pelieHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJIYYEHHOTO 3HAUECHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKHU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4YEHHBIE

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

10.15

Hcnonp3oBaTe MNpH  pelICHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKa, CTPYKTYPUPOBaHUS,
MHTEpPIpPETAllMd M TPEJICTaBICHUS y4eOHOM W HAay4HO-IOMYJISIPHON
uHpOpMalUY, TOIYYEHHON W3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOTy4aeMylo HH(OPMALIHIO

10.16

[IpuBoauTE MpUMEpHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPY>KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 7151 o0ecrieyeHns 0€301MacHOCTH U 0OpalleH!H ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIA COXPAHCHMs 3I0pPOBbs H

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3UYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeicsiarTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B HECTaHJAAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIEHHUBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pellIEHHEe paccMaTpUBaeMoil mpoodsieMbl




11 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

11.1

JIeMOHCTpHpOBAaTh Ha TMpUMepax polb W MecTo (HU3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKH U TEXHOJIOTHUW, B MPAKTUYECKON AEATETbHOCTH

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

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YYEHHBIX (PU3HUECKUX MOJICICH:
TOYEYHBIN AIEKTPUUYECKUN 3apsf, siAepHas MOJENb aTOMa, HyKJIOHHAs

MO/IEJIb AaTOMHOT'O Si/ipa MPH pelieHNH (PU3NIeCcKHX 3a1a4

11.3

Pacnio3naBate (usmueckue sBIeHUsS (MPOIECCH) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKAa, B3aUMOJICVICTBUE MAarHuTOB,
ANEKTPOMATrHUTHAS WHAYKLUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U ABWXKYIIMMCS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXEHHE,  NpeloMiIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCUS cBeTa, (OoTOoAIeKTpudecKuil 3hdexT
(botorpdexrt), cBeTOBOE MaBIEHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBa  BellecTBa  (IJIEKTPUUECKHE,
MarHuTHbBIE, ONTHYECKHE, DIIEKTPUUECKYI0 MPOBOANMOCTE Pa3INYHBIX
Cpell) © DJIEKTPOMArHUTHBIC SBIEHUS (TMPOIECCHI), HCHOIb3Ys
¢usznyueckre BENWYMHBL:  JJEKTPUUECKUH  3apsal, Ccuila ToOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh noteHnmanoB, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
oy, cuiaa Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTHUsl AJIEKTPUYECKOT0 M MArHUTHOTO TOJel, MepuoJ U YacTtoTa
KojebaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MpoIlecce
FapMOHUYECKHUX JIEKTPOMATrHUTHBIX KoJIeOaHuUH, ¢dokycHoe
paccTosiHue U OINTHUYECKas CHJa JIMH3bI;, MpPU OMHMCAHUU MPABUIBHO
TpakToBaThb (U3NYECKUH CMBICT HCHOJB3YEMBbIX BEIUYHMH, HX
0003HAYCHHUSI W EOUHHIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

AaHHYIO (1)I/I3I/I‘IGCKyIO BCJIMYMHY C APYTUMH BCIUNUYNHAMUA




11.5

OnuceiBaTh U3y4YEHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
(U3UYECKHEe BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M 4YacTOTa CBeTa, SHEPruss M HUMOyIbCc (OTOHA, MEepUoL
rmojypacnajaa, SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICT HCIIOIb3YEMbIX BEIUYHH,
ux 0003HAYEHHUS W EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BETUUYUHY C JPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3MYECKHE MPOLECChl M  SBICHUS, HCIONb3YS
¢busznueckue 3aKOHBI M NOpUHUUOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO W MapajuIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOM MHAYKUWH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUs
MMIyJbCa, 3aKOH COXPAaHEHMS JIIEKTPUUYECKOrO 3apsnia, 3aKOH
COXpAaHEHUsI  MaccoBOro uucia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MNOph OSTOM pa3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIlBEI, 007IACTH) TPUMEHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIpaBJICHUC BCKTOpa HWHAYKIHMU 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

BEIMONTHATE SKCIIEPUMEHTEHI TI0 UCCIICAOBAHUIO (PU3NICCKHUX SBICHUN U
MPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpoBaThH TpoOJieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBIATh TpsIMbIE U KOCBEHHBIE W3MEpPEHHs] (PU3UIECKIX
BEJIMYMH; MpPHU 3TOM BBIOMPATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

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

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH C HCIOJIb30BAHUEM
NpSAMBIX ~ U3MEPEHUH; IpU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
¢buKcupoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1eJ1aTh BEIBOJBI 110 Pe3yIbTaTaM

Hucciaca0oBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro TpyJda TpU  MPOBEICHUHU




UCCIICIOBAaHUN B paMKax Y4eOHOro »HKCIepUMEHTa, Y4eOHO-
UCCIEA0BATENbCKON U IPOEKTHOM AEATEIbHOCTH C MCIOJb30BAaHUEM

M3MEPUTEIbHBIX YCTPONUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 33aHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢dusnveckue BETMUMHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ peIeHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD MOJIYYEHHOTO 3HAYECHUS

(hbU3UYECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4EHHBIE

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

11.15

Hcnonp3oBaTe MNpU  pelICHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPOpPETAllMA M TPEJICTABICHUS Y4eOHOM W HAay4HO-TOMYJISIPHON
uHpOpMaLKUY, TOJYYEeHHON M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATh MOJTyYaeMylo HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh YCIOBHS WX O€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoAMTH TIpPUMEpPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

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 COXpaHEHHs] 3I0pPOBbs H

COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpere

11.19

PaGotath B Tpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINIbl,  pPAlHOHAIBHO  PACHPEACNATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBATb BKJIAJ KaXKIOro0 M3 YYaCTHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Koxa npoBepsiemoro
3jJIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIBI HAYYHOI'O I[TIO3HAHW A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/BI MTO3HAHMS OKpYyXkarouero Mupa. Ponb
JKCIIEpUMEHTA M TEOpPUH B  IIpolecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanrue (U3HUECKUX SBICHUA |
npoiieccoB. Hayunbie runore3sl. @usnueckue
3aKOHbl U TeOpHH. ['paHHLIBI TPUMEHUMOCTH
buznuecKux 3aKOHOB. [Ipunuun
cootBeTcTBUs. Poiab u Mecto ¢Qusuku B
(dbopMupoBaHUH COBPEMEHHOM HAy4YHOH
KapTHHBI MUpa, B IPaKTUYECKON

eITeIbHOCTH JII0ICH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexaunueckoe aBrkeHue. OTHOCUTEILHOCTD
MeXaHnuyeckoro aBmxeHusa. Cucrema oTrcuéra.

TpaekTopust

2.1

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

MEPEMEIICHUIN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBWKECHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHUs, IIyTH u NIEPEMEILICHUS

MaTepuaIbHOU TOUKHU OT BpEMEHU




CBobOoaHOe mazieHne. Y CKopeHrue CBOOOHOTO

majeHust

KpuBonuneiinoe nBuxeHue. PaBHOMepHOe
ABHUKCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. Ilepuon U 4yacToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CITUJIOMETP,
ABUXKCHUC CHApAAO0B, HLCIHBIC W PCMCHHBIC

nepe1ayn

[IpakTnueckue paboTHL. Nsmepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEXKIY NyTSIMH, NPONIECHHBIMA
TEIOM 32  TOCJIEIOBAaTEIbHbIE  paBHbIE
MIPOMEXKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBH)KEHUN C HA4YaJIbHOM CKOPOCTBHIO, PaBHOM
Hyt0. 3ydeHune NBUKEHHS IIapuKa B BSI3KOM
KUIKOCTU.  V3yueHue  JBUIKEHUS  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

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

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepnosuuuu

CHUJl

223

Bropoii 3akon HproTOoHa 11si MarepuaibHOM
TOYKM B HWHEPUHUAIBHOM cucTteMe OoTcuéra
(UCO). Tperuii 3akoH HeloToHa mia

MaTCpHUAJIbHBIX TOUCK

22.4

3aKkoH BCeMHUPHOro TsAroTreHus. Cumna TsSKECTH.

[TepBast kocmuyeckasi ckopocTb. Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

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

Koaddunment tpenus. Cuna conmpoTUBICHUS




IIpHu ABUIKCHUU TECJIa B ) KUAKOCTH HUJIA I'a3C

2.2.7

HOCTYHaTGJIbHOG " BpaIaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO TEJa

2238

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

229

TexHuueckne  yCTpOMCTBA:  MOMIIUITHUKH,

ABHUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboTel. M3yueHue IBMKEHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TIOJ
JIEUCTBUEM HECKOJNBKUX cuil. HMcciaenoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHMKAIOIIUX
B jaepopMupyeMoOll TPYKHHE U PE3HMHOBOM
oOpa3iie, OT BEIMYMHBI UX JAeQopMarium.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NMnynsCc MarepuanbHONM TOYKH, CHCTEMBI
MaTEpHUaIbHBIX TO4YeK. VIMIylbc cHIbl H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummyinsca 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 YIIpYyro nedpopMUPOBAHHOM
npykuHbl. [loTeHImanpHass »dHEprus Tena

BOJIN3M TOBEPXHOCTHU 3eMIIU

2.3.7

HOTGHI_[I/IaJIBHBIe N HCINOTCHLHAJIBHBIC CHIIBI.
CBs13p pa6OTI)I HCIMOTCHOHAJIBHBIX CHUI C

N3MCHCHUCM MEXaHHYECKOI OHCPIruun

CUCTEMBI TEII. 3akoH COXpPaHCHUA




MEXaHUYECKON YHEPTrUun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
939 TexHudecknue yCTpPOWCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBIN TACTOJIET
[Ipaktnueckue pabotel. HM3ydeHue cBs3H
53.10 CKOpPOCTEH Tel Ipu HEynpyrom yjaape.

UccnenoBanue CBs3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHUUYeCKOit SHCPTUHU TCJIa

MOJIEKVYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BbpoyHnoBckoe
newkenue. [{uddysus. Xapakrep ABUKEHUS U

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

Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH U
TBEPABIX Tel UM OOBSCHEHHUE  CBOMCTB

BEIIECTBA HAa OCHOBE ITUX MOJeNel

Macca wmonekyn. KonndecTBo —BeliecTsa.

[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 KenbBuna

VpaBuenue Kianeiipona — MeHneneesa.

3akoH JlanbToHA

l"azoBbIe 3ak0HBI. M30mpoLIECCHl B U€aTBHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TEpMa, U30X0pa, H300apa

Texnuyeckue YCTPOMCTBA: TEPMOMET,

OGapomeTp




3.1.10

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3/yXa B KjiacCHOM komHare. MccnenoBanue
3aBHCHUMOCTH MEX]y ITapaMeTpaMH COCTOSIHUS

pa3pexeHHOTO ra3a

32

OCHOBbI TEPMOJNMHAMMKNA

3.2.1

TepMoauHamuyeckass cucrtema. BHyTpeHHsA
SHEpPrusi TEPMOAMHAMHUYECKONW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

KonnuecTBo TemnoTel u pabota. BHyTpeHHss

OHCPTHUsA OAHOATOMHOI'O UACAJIBHOTO I'a3a

323

Buael Termonepenauu: TEmIONPOBOIHOCTb,
KOHBEKIIUS, M3IydeHue. TermtoéMKOCTh Tena.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCTLJIOTICPCaauC

324

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

paboTHI Ta3a

3.2.5

TemoBble MamuHbl. [IpuHUIUNBL AEHCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBanHus SHEPrUn
B TemwioBbiXx  MammHax. Koaddumuent
moyne3sHoro  geiicrBus  (mamee —  KIIJI)

teroBoit mamuHbl. [{ukn Kapuo u ero KITJ[

3.2.6

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

pOOIIEMBI TETUIOHEPTETHKU

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTeNb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCP

3.2.8

[TpakTrueckue padbotel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapoobOpa3oBanue u kKoHneHcanus. Vcrnapenue




" KHUIIEHHUE. VY nenpHas TeIUIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TeMIIEpaTyphl

KHUIICHHUA OT JaBJICHUA

AOcCOmOTHAS M OTHOCHUTENbHAS BIIAXKHOCTh

332 BOo3ayxa. HackieHHsIil map
Teépnoe TEJIO. Kpucrannnueckue u
333 amMopdHbie Tema. AHU3ZOTPONHUS  CBOWCTB
o KPUCTAJLJIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepHalIbl
3134 [InmaBnenne wu Kpucraymuszauus. Y IenbHas
o terwioTa miasneHus. Cyoaumarus
3.3.5 VYpaBHEHHE TEIJIOBOTO OajlaHca
TexHuyeckue yCTpPOWCTBA: TUIPOMETP U
336 IICUXPOMETp,  KaJOpUMETP,  TEXHOJIOTMH
o MOJIyYEHUsI COBPEMEHHBIX MaTe€pUaoB, B TOM
YHUCJIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUHU
337 [IpakTnueckue paboTHL. Nsmepenne
o BJIYKHOCTH BO3/yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
A1l Onektpuzanys Ten. DNeKTpudeckui 3apsi. JBa
o BUJIA MIEKTPUUECKUX 3apsiIOB
[IpoBoaHUKH, IABJIEKTPUKUA Hu
4.1.2
MTOJIYITPOBOTHUKH
4.1.3 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa
4.14 B3aunmoneiicteue 3apsanos. 3akod Kynona
4.1 DJIEKTPUYECKOE noJe. Hanpspok€HHOCTh
415 3JIEKTPAUECKOTO OJIA. [TpuHIIMI
o cyneprno3unuu.  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
TexHudyeckne  yCTpPOWCTBA:  BJIEKTPOCKOIL,
nr AJEKTPOMETpP, DJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTrueckue paboTHL. Nsmepenne

JIEKTPOEMKOCTH KOHACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

Ycaopus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [10CTOsIHHBIN TOK
422 Hanpspokenne. 3akon Oma 1715 yyacTka Lenu
423 DNEeKTPUYECKOE COMPOTUBIICHUE. Y IENbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiesibHoe,
o CMEILIaHHOE COEANHEHNE TPOBOAHHUKOB
PaGora snekTpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBrkymas cuna (manee — DJIC) wm
427 BHYTpPEHHEE COIMPOTUBIIEHNUE UCTOYHUKA TOKA.
o 3akon OmMma 1 TONMHOW  (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3ambikanne
DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
408 METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHUS
o METaJIJIOB oT TEeMIIEpaTyphI.
CBepxnpoBOIUMOCTb
420 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoganku. CoOCTBEHHAS U MPUMECHAS




MPOBOJIUMOCTb TOJYNPOBOJIHUKOB. CBOMCTBA

p-n nepexona. [ToaynpoBoJHUKOBbIE TPHUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNeKTpoNUTHYECKast JUCCOLAIUS.

DJIEKTPOJIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble TUNBI CaMOCTOSITEILHOTO

paspsaa. Monnus. [1nazma

4.2.13

Texnuyeckue YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHU, BAKYYMHBIU pIi(i
TEPMHUCTOPBI U (oTope3ncTopsl,

HOJIYHpOBOI[HI/IKOBBII\/'I Auoa, ralbBaHUKa

4.2.14

[TpakTrueckue paboTHI. Nzyuenune
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtusieHus. HaOmronenue

AIIEKTPOITH3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

IlocTtostHHBIE MaruuThbl. B3ammojaencTBue

IIOCTOSHHBIX MarHuToB

43.2

MaruutHOE mONe. BekTop MarHuTHOU
nHAyKuud.  [lpuHnun — cynepro3unmu.
Jluann marnutHOM wmHAykumMu. Kaprtuna
JIMHUM  MAarHuTHOM  MHAYKIUMU  TOJA

IIOCTOSAHHBIX MAarHuTOB




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

MNpOBOAHHMKA W 3aMKHYTOI'0 KOJIBICBOT'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OTIBIT
Opcrena. BzaumozeiicTBue IpOBOIHUKOB C
TOKOM
43.4 Cuita AMriepa, €€ MOJyJIb M HAIIPaBIICHHUE
Cuna JlopeHna, €€ MOAYyJIb U HaIllpaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUUBl B
4.3:5 OJTHOPOJHOM MAarHUTHOM mone. PaGora
cuibl JIopeHna
4.3.6 SIBIIEHUE NEKTPOMArHUTHON UHIYKLIIUHA
4.3.7 [ToTrok BeKTOpa MAarHUTHOM MHIYKLIUU
OJIC nHaykiuu. 3aKOH 3JEKTPOMarHUuTHON
4.3.8 nHaykuu Gapanes
BuxpeBoe »snektpuueckoe none. IJIC
WHIYKIIMA B TIPOBOJHUKE, JBIDKYIIEMCS
439 MOCTYMATENbHO B OAHOPOIHOM MarHUTHOM
oJjie
4.3.10 [IpaBuio Jlenma
NHayKTUBHOCTH. SIBI€HUE CAMOUHIYKIIUU.
4311 O/JC camouHayKIuu
DHeprusi MarHUTHOTO TMOJs KaTYIIKH C
4.3.12
TOKOM
4.3.13 DJEKTPOMAarHUTHOE TOJIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIC
MAarHHUTEHI, AJIEKTPOMATrHUTHI,
43.14
AJIEKTPOABUTATENb, YCKOPUTENH
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TT€Ub
[TpakTrueckue paboTHI. Nzyuenune
MarHUTHOTO TOJSl KaTYIIKH C TOKOM.
4.3.15 UccnenoBanme OeWCTBUS  IMMOCTOSHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJIICHUSA BHGKTpOMaFHPITHOﬁ HHAYKIOUH




KOJIEBAHUMA 1 BOJIHBI

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarenpnass cucrema. CBOOOIHBIC
konebanus. ['apMoHnueckune KoseOaHwmsl.
5.1.1
[lepron, uacrtora, amrumtyaa u (asa

KoJIeOaHui

[IpyxuHHBIA MasgTHUK. MartemaTuyecKui

MasiTHHUK

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUH.
5.1.3 Kunematndeckoe Hu IUHAMHUYECKOE

OIMCaHKE KOJIeOATEILHOIO JABUXKCHUA

[IpeBpaiienue SHEPruu npu
rapMOHUYECKUX KOJICOAHUSIX. Cas3p
5.14 aAMILTUTYbI KoneOauuii HCXOIHOU
BEJIMYMHBI C aMIUIMTyIaMHU KoieOaHuil eé

CKOpPOCTH M YCKOPCHUS

KonebGartenpupiii  koHTYp.  CBOOOAHBIC
SJICKTPOMArHMTHBIC KOJ'I€6aHI/I$I B
UACaIbHOM  KOJEOAaTeIIbHOM  KOHTYpE.
Amnanorus MCKOY MEXaHNYCCKNUMU )41
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

KOJIeOaTeIbHOM KOHTYpE

BhIHyX1eHHBIE MEXaHUUYECKHE KOoleOaHMsl.
Pesonanc. Pe3onancnas KpHuBasl.
BeinyxeHHbIE JIEKTPOMarHUTHbIE

KOJICOAaHUS.

[lepemennbii  TOK.  CuHyCOMIATBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUTNTYIHOE W JACHCTBYyIOLIEE 3HAYECHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpanchopmarop. [IpousBoacTso, mepenada




U TOTpeOJeHNe 3IIEKTPUYECKONW SHEPIHH.
DKOJIOTHYECKHE PUCKU NPHU MPOU3BOJCTBE
JIEKTPUYECKON JHEPIUH. Kynstypa
UCIOJIb30BAHUSA JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: celicMorpad,
JNEKTPUYECCKUI 3BOHOK, JMHUHU

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne paboTel. MccaenoBanue
3aBUCUMOCTH IEpUoJia MalblX KoseOaHui
Ipy3a Ha HUTH OT JUIMHBI HUTH U MAacChbl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENH U3 IOCIEA0BATEIBHO COEAUHEHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa

5.2

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHnudeckue BOJIHBI, yCl1oBus
pacnpoctpanenusi. Ilepuon.  CkopocTh
pacupocTpaHeHUs W JUIMHA  BOJIHBL

[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

522

HNuTtepdepentus u mudpakims

MCXaHHNYCCKHX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBHS
I/IBHyLIeHI/I}I SHGKTpOMaFHI/ITHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B u v

B DJICKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

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

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI paaruocCBiA3 U TCICBUACHUS.




Pannonoxanusi. DEeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl

5.2.8

TexHHYeCcKne YCTPOWMCTBA: MY3bIKaJIbHbIE
HHCTPYMEHTHI, YAbBTPa3ByKOBas
TUAarHOCTHKAa B TEXHUKE M MEIHIIMHE,
pazap, paauoNpuEMHUK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-meup

53

OIITUKA

5.3.1

[IpsiMmonuHeiHOE pacnpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. Jlyu ceeTa

532

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

3epKajie

533

[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHUS
cBeTa. AOGCOTIOTHBIH MOKa3aTeb

IMpECIOMIICHUSA

534

[TormHoe BHYTPEHHEE OTpaKECHHE.
IIpenenbHblld yrosi MOJHOTO BHYTPEHHEIO

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
U pacceMBarOmMX JuH3aXx. Popmyna
TOHKOM JWH3BL. YBEIMYCHHE, JaBacMoeC

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON

OIITHUKH

53.8

WNurtepdepentiuss  cBera.  KorepeHTHBIE
HMCTOYHHKHU. VYcenoBus HaOI01eHus
MaKCUMYyMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba3HBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus  cBera.  Judpakunonnas

peméTka. YcaoBue HaOMIOECHUS TIIABHBIX

5.3.9 MaKCUMYyMOB npu MageHuu
MOHOXPOMaTHYECKOIO cBeTa Ha
TU(QPaKIUOHHYIO PEHIETKY
5.3.10 [Monsipuszanus ceera
TexHudeckne 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

CBOMCTB  M300pakeHM B  JMH3aX.

Hab6mronenue qucnepcuu ceeta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel NPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTENIbHOCTH: MHBAapUaHTHOCTh
MOAYJsl 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 3HEpPIUEH M UMIYJIbCOM
CBOOOJHOM dYacTHUIBL. DHEPrUs TOKOS

CBOOOIHON YaCTULIBLI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKHU

7.1.1

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

UMITYJTbC (POTOHA

OtkpeiTHE U uccienoBanue Gotodrddexra.




OTIBITEI AT. CroJserosa. 3aKOHEI

dhoTorddekra

VYpaBHeHue OUHNITENHA TUIA
dotorddekra. «Kpacnas TpaHuIa»

dboTodrddekra

7.1.4

JaBnenne cera. OnbiTel [1.H. JIeObenena

7.1.5

XUMHYeCKOe IeHCTBUE CBETA

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

CBETOIUO/I

7.2

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aroma. [IimanerapHas Mozeb aToMa

7.2.2

ITocTymartsl bopa. N3nyuyenue u
norjoueHue (GOTOHOB TpU  TMEpexoe
aTOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl criektpoB. CriekTp ypoBHEH

SHEPTUH aTOMa BOJIOPOAA

7.2.3

BomnHoBBIE cBoMcTBa 4JacTHll. BoJHBI e
Bpoiiss. KopnyckynsipHO-BOJIHOBO#
nyanu3M. Judpakuus dJIEKTPOHOB Ha

KpHUCTaJIIax

7.2.4

CrioHTa"HHOE U BBIHYXXKACHHOC H3JTYUYCHHUC.

Y CTpoicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHHYeCcKHe YCTPOMCTBA: CHIEKTPaIbHbIN
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

SJIEMECHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaTUOAKTUBHOCTH.  OMBITHI




Pesepdopna mo ompeneneHuio cocraBa
paguMoakTUBHOrO  W3nydeHus. CBoMcCTBa
anb(a-, 6eTa-, raMMa-u3nydeHus. BrusHue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OTkpeITHE  OPOTOHAa W HEWUTpOHA.
Hyxnonnass monens siapa [elizenbOepra —
NBanenko. 3apsn sapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

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

pacmaja

7.3.5

DOHeprus CBA3M HYKJIOHOB 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 IEPHOM SHEPTeTUKH

7.3.8

DneMeHTapHble  4acTuilpl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckne  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibCcoHa, SANEpHBIA PEAKTOP,

aroMHas OomOa

7.3.10

[Ipaktnueckne pabotel. HccnmemoBanue
TPEKOB YaCTHILL (mo TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3BE3/IBI, IJTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

ConHeunast cucreMa. IlmaHeTbl 3eMHOU

T'pYIIIIBI. IImaneThI-ruTa’Th n nux




CIlyTHUKH, KapJIMKOBBIE IIIaHEThl. Maisle

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, TEMIIEparypa,
ux B3aMMOCBSI3b. Juarpamma
«CTIEKTPaJIbHBIA KJIACC — CBETUMOCTbHY.
3BE3apI  IJIAaBHOH  IIOCJICAOBATEIIBHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBLY» A

3BE3]1 IVIaBHOI MOCJIEI0BATEILHOCTH

8.6

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

OTanbl )XKU3HA 3BE3]

8.7

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

HOJICUCTEMBI | aJTaKTUKH

8.8

Tuner ramaktuk. PaguoranakTMkh U

KBazapbl. YEpHBIE ABIPEI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pa3Oeranue ramakTHK.
Bospact u paguyc BceneHHoil, Teopus
Bonbmioro B3peiBa. Monene «ropsiuen

Bcenennony. PenukroBoe usinyueHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménubsie mpoOiemsl

aCTPOHOMUH
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