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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUM TpenojiaBanus yyeOoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3allUUd MEXKIPEAMETHBIX
CBs3el (DM3BHKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTyMAasl B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
busnueckoit reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO/I MO3HAHUS MPHU BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce sBusieTcs
dbopMupoBaHUE MPEIACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISAIOTCSA (Pu3uueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUST (U3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TPaHMIIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUW U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0M B Kypce (U3UKU pPean3yeTcs MPEeke
BCETO 3a CUET OpraHW3allid IKCIECPUMEHTATHHOU JCSATEIHPHOCTH O0YUYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — OTO HCHOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (pu3uke OObEIUHEHBI B OONIUN CHUCOK YUYEHUYECKHUX
OpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4YaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalleHuss kabuHera ¢usuku. [lpu »d>ToM obOecreuynBaeTCsi  OBJAJCHUE
00yJaronmMuCsd yMEHUSMU TPOBOJUTh KOCBEHHBIC W3MEPEHUS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4d C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnenoB. il KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeYeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
pEeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (PU3MKE KIIOYEBBIX JEMOHCTpaIUil asis
UCCIICIOBAaHMUSI  U3Yy4YaeMbIX SIBJICHMM M  TIPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o0OOpymOBaHME [JISi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAEeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKThI
Ja00paTOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHUU OOBSICHITH SBICHUS C HCIOJH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha ypOBHE CPEHETO 00IIero 0opa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHU TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoOBsicHEHUs] (PU3MYECKUX SBJICHUM B TNpUpPOJAE U JUIA TIPUHATUA
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
($u3NYECKUX SKCIEPUMEHTOB, aHalW3a U MHTEpHpeTaluud HH(opMaluu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHs YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) HAa YpPOBHE CPEIHETO OOIIEro
oOpazoBanust otBoautcs 136 gacoB: B 10 kimacce — 68 gacoB (2 yaca B HE/IEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeneHusl J1a00opaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH oOy4aromuxcs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLECCE ITO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NMepeMENICHUN U CII0OKEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, NIyTH H IepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBukeHUs Teia, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaomn  otHocutensHOCTH  ['amunes.  IlepBbii  3akoH  HeroToHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproToOHA /U151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBnenue 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 TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUs yOpyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHas  SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMANBHBIX CUJI C MU3MEHEHHEM MEXAHUYECKOM HSHEPrHMu CUCTEMBI Tel.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX 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-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS vactul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECIMHEHUN.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHNE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYyPbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoaudecTBo Temnotel U padota. BHyTpeHHsis
JHEPrus  OAHOATOMHOIO  WACAJIBHOrO  rasza. Buuabl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4CHHUE. Y AeNbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3oImpolieccam. ['padpuueckas
UHTEpIIpeTanus paboThl rasa.

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

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHEpruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU 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 MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela Ipy TeIuionepeaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

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

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBICHUS.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
kpuctaiuioB. Kuakue kpucrtaibel. CoBpemeHHble Marepuainbl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTpusanus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IEKTpUYECKHX
3apsanoB. [IpOBOJHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onektpuueckoe 1mone. Hampsok€HHOCTh  snekTpudeckoro mnosis.  [IpuHuun



CYNEPIO3HULNH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsKEHHOCTU BJIEKTPUYECKOIO
HOJISL.

Pabora cun  osmekrpocratmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jvsnexrpruyeckasi MPOHULIAEMOCTb.

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

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiii 31ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

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

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

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. KopoTtkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
oJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHME
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

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

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIeCTBISIETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUHU HA OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

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



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

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCMOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKIMH. [lIpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa NUMHHUI MarHUTHOU
WHIYKIWH TOJISI IOCTOSHHBIX MArHUTOB.

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

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenua.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYIAS CUla HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHAyKuu Papajes.

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

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS IE€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISL.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUJIbBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole 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 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonundeckue kosiebanus. Ilepuona, yactora, amrmmTyna U (asza kosieOGaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYSCKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJCATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbBI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENbHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmronenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pezoHaunca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCnenoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a 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 I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W DIPOJOIBHBIE  BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

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

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHHUE, MOJSIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCcTb JEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanmys.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AMPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
peroMIICHUE, MOJSIpU3alus, AUPPaKIus, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
OJIHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

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

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpalolMX U pacceuBaOIIUX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknuss ceta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

Mopaenu MUKpOCKOna, TEIECKOIA.

HaGmronenue natepdepeHnm crera.

Ha6mronenue nudpaximm ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanne cBOMCTB M300paKE€HUM B JIMH3aX.
Habmronenue aucnepcuu cBeTa.

Pasnen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dboroaddexra. Ypasuenue OuHITeiHa 111 doTodddexra. «KpacHas rpanuiiay
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mozpens aroma. Iloctynmatel bopa. M3nydenune u mnorsomieHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO YPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOITHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3nydeHus. CpoiictBa anbga-, Oera-, ramMma-u3Iy4CHHS.
Brnusinve pagquoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOI'O paclaja.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cwibl. Jlepext maccor siapa.

Snepnpie peakuuu. /leneHne u CUHTES SA€ED.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTeTUKU. DKOJOTUYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

Meroabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6omMo0a.

Llemoncmpayuu

CuY€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

DTarnbl pa3BUTUSA aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
ACTPOHOMHH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE31BI TJIABHOHM ITIOCJICAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnU CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3MydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOCCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponpr ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nYecKoi KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
IPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEYroJIbHUKOB,
onpe/ereHre MIONIaan MITOCKUX GUryp u o0bEmMa Tell.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHBIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
dhoToChEMKA 36eMHON TTOBEPXHOCTH, MPECKA3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHASA I€Yb, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEYHast Oarapes.



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

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIICUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCAd PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIIBHOCTH B IMPOLECCE PEANM3alMi OCHOBHBIX HAIPAaBICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIero (pu3nyeckoil HayKe;



S) TPy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

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

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HaHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NYECKON HAYKH;

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

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMU YYeOHO-HCCIICIOBATEIBCKOW U MPOCKTHOW JACATCIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJIeTh BUJAMH JICATCILHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JIaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJSITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Yy €€ pEeIIeHHUS, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBa
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhI K KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUs WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HHTEPIPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpPEeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEUNICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpraHU3aIlMOHHBIX
3alad  C CcoOMofeHNEM TpeOOBAaHWN DPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PasIUYHbIX (opmarax c
yu€TOM Ha3HAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITHUMAIbHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKK U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIMKTHBIX CHUTyalluii W CMsT4YaTh
KOH(JIMKTHI;



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

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacnpeniensaTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaH[bl B
o01nii pe3yNnbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE TIPOEKThI, OLEHWBATH MAEW C IMO3ULIHUH HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B Pa3JIUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTh WU (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  I[IO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHHUs Yy OOydaroNIUXcCs
COBEPIIICHCTBYETCS AIMOIIMOHATLHBIH WHTEJICKT, MIPEAMOIaT AFO I
c(hOpMUPOBAHHOCTb:

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

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIIMOHABHBIM H3MEHEHHSIM U MTPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

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

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

INPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS BEIIECTBA U



IEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IIaJICHUE TeJl, JBHKEHHE IO OKPYXHOCTH, HHEpLHS,
B3auMoeicTeue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA Tell MPU HarpeBaHUU (OXJIaXKIEHUHU ), TEMJI0BOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, [TOBBIIICHHUE JABJICHUS I'a3a IPU €ro HarpEBaHUH B 3aKPHITOM
cocyle, CBA3b MEXAy [apamMerpaMu COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLMs TEJI, B3aUMOJCHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETHYECKasi SHEPrus, MOTEHUUAIbHAS DHEPrUs, MEXaHUYecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMU;

ONMCHIBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCTIONB3Ysl (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTaTelsl; MpPH ONHCAHUU
IPAaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJIb3YEMBIX BEJIUYHMH, HX
0003HaUE€HUS W E€OUHUIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYI0 BEIUUHUHY C IPYTUMH BEJIMUYHUHAM;

ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIEKTPUYECKOE T0JIe, HANPSKEHHOCTD 0151, TOTEHINAJI, PA3HOCTh NOTEHLMAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMU,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI U IIPUHLMIIBL: 3aKOH BceMupHOro tsarorenus, I, I n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPIUM, 3aKOH COXPAHEHUS HWMITYJIbCa,
NPUHLHNIN CYNEPNO3ULINUNA CHJI, HPUHUUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHIKEHHS MOJIEKYI C
a0COJIFOTHON TeMmIepaTypoi, EPBbIN 3aKOH TEPMOJAUHAMUKHU, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KyloHa, Ipu 3TOM pa3nvyarh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BhIPAKEHUE U YCIIOBUA (IpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



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

BBINIOJIHATh DKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath MpobiieMy/3amadyy W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI GU3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYHH B
BUJIE Ta0OauIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa4uu
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe i1 €€ pElIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHON MHGOpMaIy, MOTYYSeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paboTath B TIpYyIIlE C BBIIOJHEHUEM Pa3JUYHbIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACHPEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOyuenuss B 11 kiacce npeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOM HAydyHOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHH, B IPAKTUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOM KapTUHBI MUPa;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIENCH:
TOYEYHBIN JIEKTPUUECKUM 3apsAJ, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, SJIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MpPH PEIIEHUU (PU3UUECKUX
3azay;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aHUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUsA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJHUK C TOKOM M JBWXKYILUMHCS 3aps], JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TONAPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3ghexT (hoTodrddhexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJXOPOJA, C€CTECTBEHHAas M MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCIOJIb3Ysl (DU3NYECKUE BEITUUYHHBDIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COTNPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpE, 3apsil U CHJIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3WUYECKUI
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOJIb3YS
bu3NYecKrue BEJIMYMHBI: CKOPOCTh DSJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMIYJILC (POTOHA, MEPUOJ TIOJTypaciiaia, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU OINMWCAHWU TPABWIBHO TPAKTOBAaTh (PU3UUECKUA CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBSA3BIBAIOIIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIONIB3Yys (U3HUECKHE
3aKOHBI W MPUHIUITIEL: 3aK0H OMa, 3aKOHBI TIOCTIEOBATEIFHOTO U MAPAUICTILHOTO
COCIMHEHMs] TPOBOJHMUKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JE€KTPOMArHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETa, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHe ODWHIITeHHA i (oTodddekra,
3aKOH COXpaHEHUS JHEPTryU, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHUs MAacCOBOTO YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (GOPMYIHPOBKY
3aKOHa, €ro MAaTeMaTHYeCKOE BBIPAKEHHE W YCJIOBUA (TpaHUIIbl, O0O0JIACTH)
MIPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTHh W ONHCHIBATh M300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UYECKUX SBJICHUA U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUN: TMPU 3ITOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pPE3YNBTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAC TAOIUIl U
rpauKOB, ACIaTh BHIBOJBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeIOBATENbCKOW W MPOEKTHOU
JEATEILHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIIOJIB3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOaMMBIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIY9CHHOTO 3HAYCHUS (PU3UYECKOU BEIIMYUHBI,

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

HCIIOJIb30BaTh pu peILIeHUn y4e0HBIX 3aJa4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U MpEJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIIUU, TTOJyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJydaeMyr0 HHPOpMAIIHUIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlMH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX OE30MacHOTO MCIIOJIh30BaHUS B MOBCEIHEBHON
JKU3HH;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITIOJIB30BAaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpYNNE C BBINIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO PpACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIMsX, aJ€KBATHO OICHUBATH
BKJIaJ] KaXX/I0T0 U3 YYACTHUKOB IPYMIIbI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrtpoannsie | IlpakTuueckne (mudpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Pa3znea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
but6mmoreka [IOK
1.1 ®u3nka U METOJIbl HAYYHOTO TTO3HAHUS 2 0 0 hitps-//m.cdsoo.r/7f4 172
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
bubmunoreka LIOK
21 Kunemarika > ! 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Autamiia 7 0 0 https://m.edsoo.ru/7f41b£72
but6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.ru/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
32 OCHOBBI TEpPMOAMHAMUKHI 10 1 0 hitps://m.cdsoo.rw/7f4 172
313 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 0 0 Bu6muotexa [JOK
' Ma30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pasgeny

24

Paznen 4. JIEKTPOJJMHAMUKA

but6mmoreka [IOK
4.1 DTEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 IToCTOSIHHBIN IIEKTPUYECKUM TOK. TOKH B 12 bu6nuorexa [IOK
' pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



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

11 KIIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIie
Ne i/ P Kontpoabnbie | IpakTnueckue (1udpp )
MPOrpaMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
L1 MarnuTHO€e noje. IeKTPOMarHuTHast 1 ) 3 bubmmoreka [JOK
' WHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHn4yeckue U 3J1€KTPOMArHUTHBIE 9 0 1 bubmmoreka [JOK
' KOJIeOaHMsI https://m.edsoo.ru/7f41c97¢
) MexaHuyeckue U 3JIeKTPOMArHUTHbBIE 5 | 0 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbu6nuoreka [JOK
23 Onritica 10 0 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pasaeny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBBI crieNIMAILHON TEOPUHU 4 | 0 Bbu6nuoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pasaeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 0 0 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢



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

bu6mmoreka [IOK

4.2 C 4
TpoCHHE atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIEE IOBTOPEHUE

6.1 O6o061matomiee MOBTOPEHUE 4 f::g;;fg;gzﬁ 41c97c
Uroro no pazgeny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

n/n

Tema ypoka

KoanuecTBOo 4acoB

Bce-
ro

Kon-
TPOJIb-
HbIe
padoThI

paxk-
THYecC-
KHe
padoThI

Jlara
usyde-
HUS

OcHOBHBIE BUIBI
JeATeILHOCTH
o0yJaromuxcs

JIEKTPOHHBIE
uudgposbie
oOpa3oBaTe/ib-Hble

pecypchl

®du3nKka — HayKa O PUPOJIE.
Hayunble MeTo/1bI TO3HAHUS
OKpPYXaroIlero Mupa

Ponb u mecTo puzuku B
dbopMHUpPOBaHUH COBPEMEHHOMN
Hay4YHOUN KapTHUHBI MUDa, B
IIPaKTUYECKOU NEeATEIbHOCTH
mojen

WzyuyeHne Hay4dHBIX
(aMnupHYecKuX U
TEOPETHYECKNX) METO/I0B
TIO3HAHHUS OKPY’KaIOIIETO
mupa. OOCyxaeHue IpaHull
NPUMEHUMOCTH
(hU3MUecKnX 3aKOHOB U
Teopuil. PaboTa B rpymrie mo
MOATOTOBKE KOPOTKHX
COOOIIeHNH O POJIN B MECTE
(u3MKK B HayKe U B
MPaKTUYECKON
JeITeIIHOCTH JIIO/ICH.
JleMOHCTpanust aHaJI0TOBBIX
1 H(POBBIX
M3MEPHUTEIIBHBIX IIPHOOPOB,
KOMITBIOTEPHBIX JJATYUKOB.
OcBoeHHEe OCHOBHBIX
préMOoB paboTHI €
udpoBoit 1abopaTopuen mo
¢busnke

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

MexaHuueckoe JBUKEHUE.
OTHOCUTENBLHOCTh MEXAHUYECKOT'O
nBuxkenus. [lepememenue,
CKOpPOCTb, YCKOPEHHE

IIpoBenenue skciepuMeHTa:
N3ydeHHe HepaBHOMEPHOTO
JBIDKEHUS C TENBI0
OmpeIeNIeHUs MTHOBEHHOU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

BBoniHast koHTpOBHAS paboTa

PaBHOMEpHOE NIPSMOJIMHEHOE
JBH>XeHUE. PaBHOYCKOpEHHOE
IIPSIMOJIMHEMHOE IBUKCHUE

CBoOomHoe majieHne. Y CKopeHue
CcBOOOIHOTO ITaEHUS

KpuBonunelinoe 1BUKEHHE.
JIBM>KeHHE MaTepUaIbHON TOYKHU 110
OKPY>KHOCTH

CKOpPOCTH; HCCIEJOBAHUE
COOTHOILIEHHS MEXIY
MyTSAMU, IPOHAEHHBIMU
TEJIOM 3a
MOCJIE0BaTENIbHBIE PABHBIE
MPOMEKYTKHA BPEMEHH IIPH
PaBHOYCKOPEHHOM
JBIDKEHUH

C Ha4aJbHOU CKOPOCTBIO,
PaBHOI HYJIIO; U3yUEHUE
JIBIDKEHUS LIIApUKA B BSI3KOM
JKUJIKOCTH; U3yUCHHE
JBIDKEHUS TENa,
OpOIICHHOTO
TOPH30HTAIIBHO.
OOBsCHEHNE OCHOBHBIX
MPUHITUIIOB

JIEHCTBUS TEXHUYECKUX
YCTPOUCTB, TAKUX KaK:
CIHJIOMET), IIETTHbIE U
peMEHHBIE Iepenadn
JBIDKEHUS; U yCIOBHN MX
Oe3omacHorO
HCIOJIb30BaHUS B
MTOBCEHEBHOM JKU3HU.
Pemenue pacu€THbIX 3a1a4
C SIBHO 3a/IaHHOM
(usnyeckoit MoJeNbI0 C©
HCIIOJI30BAaHHEM OCHOBHBIX
(hopMyT KHHEMATHKH.
IlocTpoenue u ananus
rpauKOB 3aBHCUMOCTEH
KMHEMAaTHIECKHX

BEIIMYUH OT BPEMEHU

JUIL PAaBHOMEPHOTO 1
PaBHOYCKOPEHHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372¢e

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HIPSMOJIMHEHHOTO
JIBIDKCHUSL.

PacrnioznaBanue Gpu3nyeckux
SBJICHUH B y4eOHBIX
OIIBITaxX M OKpYKaloIIeH
JKU3HU: pABHOMEPHOE U
PaBHOYCKOPEHHOE
MIPSIMOJIMHEITHOE

IIBHOKEHHE, CBOOOIHOE
MaJieHue TeJl, IBHKCHHUE 110
okpyxHoctH. Onncanue
MEXaHNYECKOTO JIBI>KEHUS

C MCTIOJIb30BAHUEM
(usnaeckux

BEJIMYMH: KOOPJUHATA, IyTh,
HepeMeIeHne, CKOPOCTb,
YCKOpEHHE.

PaboTa B rpynmax mpu
IUIAaHWPOBAHUH, IPOBEACHUH
Y UHTEpIIPETaluu
pe3yJbTaToB OIBITOB U
aHaJIM3€ JIOTIOJITHUTEIBHBIX
MCTOYHHMKOB HH(pOpManu
1O TEMeE

HpI/IHI_II/IH OTHOCUTCIBbHOCTHU
lNanunes. MuepunaibHble CUCTEMBI
otcyera. [lepBbiii 3akoH HeroTOHa

Macca tena. Cuna. [lpunuun
Cynepno3uiuu cuil. Bropoi 3akox
HproToHa 17151 MaTepraibHON TOUKHU

10

Tperuii 3akoH HeroToHa 1t
MaTEepUAIBHBIX TOYEK

11

3aKOH BCEMUPHOIO TATOTEHUS.

CpaBHeHHe Macc
B3aMMO/ICHCTBYIOIINX

ten. U3ydeHue 3aBUCUMOCTH
CHUITBI YIIPYTOCTH OT
nedopmanuy; cpaBHCHUE
CUII TPEHHUSI TTOKOsI, KAaUCHUS
u

ckonbxenus. O0bsICHEHNE
HeBecomocTu. [IpoBenenue
JKCIIEPUMEHTA:
HCCIICJOBAaHNE 3aBUCUMOCTHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3bed

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3bed

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3bed

Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Cuna tsixectu. [lepBas
KOCMHUYECKasi CKOPOCTh

12

Cuna ynpyrocru. 3akoH I'yka. Bec
Tena

13

Cuna tpenus. Koapdumuent
Tpenus. Cuiia CONpOTUBIICHUS IPU
JIBIDKEHUH TeNa B )KUIKOCTU WIIN
rase

14

[ToctynarenbHO€E U BpamaTeabHOE
JBIDKEHHUE a0COJIFOTHO TBEPIOTO
Tena. MoMeHT cuibl. Ilneuo cumisl.
VYcnoBus paBHOBeCUs TBEPAOTO
Tena

CHUII YIIPYTOCTH,
BO3HUKAIOIIUX B MPYXKUHE
Y pe3MHOBOM 00paslie, OT UX
nepopManny; H3yIeHUue
JIBIDKEHUS Opycka 1mo
HAKJIOHHOM MJIOCKOCTH;
HCCIIeJOBaHUE YCIOBUM
paBHOBeCHS TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHUsI.
OO0bsicHeHne 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
TPSMOJIMHEHHOTO
JIBIKCHUS,

CBOOOTHOTO TAJICHUS TEl,
JABMIKCHUS I10 OKPYKHOCTH
Ha OCHOBE 3aKOHOB
Hrrorona, 3akoHa
BCEMHUPHOIO

TaroTeHust. OObSICHEHHE
OCHOBHBIX TIPUHITUIIOB
JIEHCTBUS TOAITUITHAKOB 1
X

MIPAKTHIECKOTO
TIPUMEHCHHUS.

OObsicHeHHE IBUKECHUS
HNCKYCCTBCHHBIX CITYTHHUKOB.
Pemenue pacu€THbIX 3a1a4
C SIBHO 3a/IaHHOM
(usnyecKoit MoJeNbI0 C©
HCIIOJIE30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYII
nuHaAMUKH. Pacnio3HaBaHue
(PU3NIECKUX SIBIICHIH

B y4eOHBIX OIBITAX M
OKpYXarollei >Ku3Hu:

https://m.edsoo.ru/ff0c3d00

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3{f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

WHEpLHUS, B3aUMOJCIICTBIE
Ten. AHanu3 pU3HYECKIX
MIPOLIECCOB U SIBICHUH C
HCIIOJIb30BaHUEM 3aKOHOB U
MIPUHLIUIIOB: 3aKOH
BCEeMUpHOTo Tarotenus, I, 11
u 111 3axons! HeroTOHA,
MIPUHIIUIT CYNIEPTIO3ULIUU
CUJI, MPUHIIUIT
paBHOIIPABHOCTH
WHEPLUAIBHBIX CUCTEM
oTcuéTa

15

HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJbCca. PeakTuBHOE IBUKEHHE

16

PaGota 1 MOIITHOCTH CHJTBI.
Kunernueckas sHeprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUI

17

[TorennmaneHas 3HEPTHUSL.
[TorennumanbHas 3HEPrUs yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanbHas sHEPrus Tea
BOJIM3U MOBEPXHOCTH 3eMIIN

18

ITorennmanpHbIC U
HETIOTEHINAJIbHBIE CHITBI. CBSA3b
paboTHl HEMOTEHITUATBHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM
SHEPTUU CUCTEMBI TEN. 3aKOH
COXpaHEHHUs MEXaHUYECKOU

IIpoBenenue skciepuMeHTa:
H3y4YeHHe a0COTIOTHO
HEYIIPYTOTO yAapa ¢
MOMOIIBIO IBYX
OJTMHAKOBBIX

HUTSHBIX MAasTHUKOB;
UCCcleI0BaHue

CBSI3U paOOTHI CHIIBI C
U3MEHEHUEM MEXaHUYECKOMN
SHEpruy Teja Ha IpuMepe
pacTsDKEHUS PE3UHOBOTO
xryTa. OLeHka
a0COJIIOTHBIX U
OTHOCHTEITEHBIX
MOrpeIHOCTEeH N3MEPEHUI
(hM3MIeCKUX BEITMYHUH.
Pemenne pacuéTHBIX 3a1a4
C SIBHO 3aJaHHOI
(u3n4ecKoil MozIeNpIo C
WCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (hOpMYT
JWHAMUKH U 3aKOHOB
COXpaHEHHs.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c43d6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c461a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

SHEPTrUu

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOThHI

19 CWJIbI C UBMEHECHUEM MEXaHUYECKOU
SHEPTHH TeJla Ha IPUMEPE
pacCTsDKEHUS PE3HHOBOTO JKT'yTay
KonTtponsHas pabora o Teme

20 «Kunemaruka. /Ilnnamuka. 3aKoHbI

COXpPAaHCHUA B MCXAHUKCY

Pemenne kauecTBEHHBIX
3a1a4 C ONOpoH Ha
U3yUYeHHBIE B pa3fiene
«MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTHU U
(us3mueckue SBICHUS.
Onmcanue MEXaHHIEeCKOTO
JIBIDKEHUS C
HCTIOJIb30BaHUEM
(hM3NIECKNUX BETIMYNH:
UMITYJIbC TeNa,
KUHETHYECKasi SHEPIus,
MOTEHIIMAIbHAS JHEPT U,
MeXaHUYeCcKas

paboTta, MexaHHYEeCKast
MOIITHOCTb.

AHanu3 QU3NIECKUX
MIPOIIECCOB U SIBJICHUH C
HCIIOJIB30BaHUEM 3aKOHA
COXpaHEHMSI MEXaHUYECKOMN
SHEpruy, 3aKOHa
COXpaHCHHS UMITYJIbCA.
OO0BsICHEHE OCHOBHBIX
TIPUHITUATIOB

JIEHCTBUS M MMPAKTHICCKOTO
MPUMEHEHUS TEXHUYECKUX
YCTPOUCTB, TAKUX KaK:
BOJIOMET, KOTED,
IPYXUHHBIA IIUCTOJIET.
OOBsICHEHUE IBUXKCHUS
Paker Cc OIopoi Ha
M3ydeHHbIE (PH3HMYECKUe
BEJIMYMHEI U

3aKOHBI MEXaHUKH.
Hcnonp3oBanue npu
MOATOTOBKE COOOILICHUH 0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4b74

MPUMEHEHUU 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
HHPOPMAIMOHHBIX
TEXHOJIOTHI JIJIs IIOKNCKA,
CTPYKTYpUPOBAHUS,
WHTEPIIPETAIINH U
MIpeICTaBICHIS
WHPOPMAINHU, KPUTHIECKUH
aHaju3

MoJy4aeMoi nHpopManuu
[IpoBeaeHnEe KOCBEHHBIX
MU3MEpEeHUil, nuccae10BaHui
3aBHCUMOCTEH (PU3NICCKUX
BEJIMYVH, TIPOBEPKa
MIPEUI0KEHHBIX THITOTE3

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KHHETUUECKON
Teopur. BpoyHOBCKOE ABMKEHUE.

Anddysns

22

XapakTtep JBUKECHUS U

B3aUMOJEHCTBHUS YaCTHUL] BEIIECTBA.

Mogenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEll

23

Macca monekyin. KonnuectBo
BemectBa. [locrosnnas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[IIxana remnepatyp Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

26

AOGcomoTHas TeMIieparypa Kak

HpOBeIleHI/IG OKCIICPUMCHTA!

oIpezieJIeHUe MaccChl
BO3lyXa

B KJIACCHOH KOMHATe Ha
OCHOBE M3MepeHHH 00BEMa
KOMHATBI, 1aBJICHUS

Y TeMIIEpaTypbl BO3yXa B
HEW; ucclieIoBaHne
3aBUCHMOCTH MEXKY
napaMeTpamMu COCTOSIHUS
Ppa3pexeHHOTOo

rasa.

OtneHka abCOIOTHBIX U
OTHOCHTEIIBHBIX
MOTPEIIHOCTEN U3MepEeHUi
(bU3NYECKUX BETTHMYHUH.
OOBsiCHEHNE OCHOBHBIX
MPUHIUIIOB JE€HCTBUM
TepMOMeTpa U GapomeTpa u
yCIIOBUM UX 6€30MacHOT0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

Mepa CpeHEe KUHETHYECKOU
SHEPTUU JABMKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

27

3akon [anpToHa. ['a30BbIC 3aKOHBI.
N3omporieccsl B HI€aTbHOM Ta3e u
ux rpaduyueckoe mpeacTaBICHUE

28

JlaboparopHas paboTa
«HMccnemoBanue 3aBUCHMOCTH
MEX/Ty MapaMeTpaMu COCTOSIHUS
pa3peKEHHOTO ra3a»

29

PyOexHas KoHTpoJIbHAs paboTa
"®du3rKa 1 METOJIbl HAYYHOTO
nmo3Hanusa. Mexannka. OCHOBEI
MOJIEKYJIIPHO-KHHETUUECKON
Teopun."”

30

Buytpennsis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHHUS.
KonuuecTBo TeminoTel u padora.
BnytpeHnHss sHeprus
OJIHOATOMHOTO UJEAIbHOTO raza

31

Bunael renonepenaun

32

VY aennHas TEIIOEMKOCTE BEIISCTBA.
KonnuecTBo TEmnoThl pu
Tertonepenayde. AnnadaTHBIN
nporecc

UCIIOJIb30BaHUS B
MOBCEIHEBHOM JKHU3HH.
Pacnio3naBanue puzmueckux
SIBIICHUHA B Y4€OHBIX
OTBITAaX W OKPY KaIOIIeH
KU3HU: TUGQYy3us,
OpOoyHOBCKOE

JIBIDKCHUE.

OrnucaHue TeMIOBBIX
SIBJICHUH C MCTIOJIb30BaHUEM
(hU3MYECKUX BEIMYUH:
JTaBJICHUE Ta3a,
TeMIIeparypa,

CpeIHsISI KHHETHYEeCKas
SHEPTHS Xa0THYECKOTO
JIBUKEHHSI MOJICKYI,
CpelHeKBaIpaTHIHAs
CKOPOCTh MOJIEKYIL.

AHanu3 QU3nIeCKux
MIPOLIECCOB U SIBJIEHUU C
ucnoas3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U
cpelHel KHHETUYECKON
SHEPTHHU TETTIOBOTO
JBIDKEHUS MOJICKYII C
a0COJIFOTHOM TEeMIIEepaTypOil.
Pemenue pacu€THbIX 3ana4
C SIBHO 3a/IaHHOM
(usnyeckoit MoJeNbI0 C©
WCIIOJIb30BAaHUEM OCHOBHBIX
noJjioxxennit MKT, 3axoHoB
" popmyn

MOJIEKYIISIPHOH (DH3HKH.
Pabora B rpynmax mpu
TUTAHUPOBAHUH, IPOBEICHUN
Y MHTCPIIPETAIUH

https://m.edsoo.ru/ff0c511e

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5¢36



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

PE3YJIbTATOB ONBITOB U
aHaJIN3€C OOIMOJIHUTCIBbHBIX
HNCTOYHUKOB I/IH(i)OpMaHI/II/I
10 TEME.

IIepBblil 3aKOH TEPMOAUHAMUKY U

33
€ro NprUMEeHEeHHue K U30Ipoleccam
HeoGpaTumocTs nporeccoB B

34 npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

35 [Mpunuun nevictus u KI1
TEIUIOBOW MaIlluHbI

36 Huxn Kapno u ero KIIJ]

37 DKOJIOTHYECKUE TTPOOIEMBI
TEIIOPHEPTETUKU
Ob6o06maromuit ypok

38 «MonekynspHas ¢puzuka. OCHOBBI
TEPMOIMHAMUKI
KoHnTtponbHas pabota mo Teme

39 «MonekynspHas ¢puzuka. OCHOBBI

TEPMOANHAMHKHU

IIpoBenenue skciepuMeHTa:
M3MEpeHHUe YIeJIbHOMI
TEIUTIOEMKOCTH BEILIECTBA.
OrieHka aOCOTIOTHBIX U
OTHOCHTEJIbHBIX
MOTPEIIHOCTEH N3MEPEHUIT
(bH3MYECKUX BETMYUH.
N3yuenne moneneit
MapoBOH TypOUHEI,
JIBUTATEIIsl BHYTPEHHETO
CTOpaHws,

PEaKTHBHOTO JIBUTATEIIS.
OOBsCHCHHE TPUHITUITOB
JIEHCTBUS U YCIOBUN
0e30IaCHOI0
HCIIOJIH30BAaHUS B
MOBCEIHEBHOMN KU3HU
JIBUTATEIIsl BHYTPEHHETO
cropanusi, 6bITOBOTO
XOJIOUIIbHUKA,
KOHAUIIHOHEPA.
OnucaHue CBOMCTB Tel U
TEIUIOBBIX SBJICHUI C
HCIIOJIb30BaHHUEM
(hM3MIeCKUX BEIIMYNH:
JIaBJICHHE ras3a,
TeMIleparypa, KOJIMYECTBO
TEIUIOTHI,

BHYTPEHHSIS SHEPTHS,
paboTa raza. Perenue
Ppacu€THBIX 3a7a4 C ABHO

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5efc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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3aJaHHOM (pu3nuecKoi
MOJIEJIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB

1 GopMyn MoneKysIpHOI
(U3UKH ¥ TEPMOJUHAMUKH.
Pemenne kaueCTBEHHBIX
3a71a4 € ONopoM Ha
U3y4ICHHBIE B pa3zeie
«MonekynsapHas GHU3UKa U
TE€PMOANHAMHUKA) 3aKOHBI,
3aKOHOMEPHOCTHU U
(usnyeckue sIBICHNUS.
Pa6ota B rpynnax npu
aHaIu3e JOMOJIHUTEIbHBIX
HCTOYHHMKOB HH(pOpMaAnnu
0 TeMe

40

[TapooOpazoBaHue U KOHICHCALIMS.
Ncnapenue u kunenue

41

AOcoiroTHast 1 OTHOCHTEIbHAS
BJIAKHOCTh BO3/1yxa. HachleHHbIi
nap

42

TBépnoe teno. Kpucramimueckue u
amopdHbIe Teaa. AHU30TPOIHS
CBOWCTB KpHUCTAIOB. JKuakue
KpucTauibl. COBpeMEHHbIE
MaTepuabl

43

[TnaBiieHne M KPUCTAUTA3AIIHS.
VnenpHas TeIuIoTa IIaBJICHUS.
CyO6numarus

44

YpaBHeHHE TEIIOBOTO OajaHca

[IpoBenenue sKciepUMeHTa:
M3MEpEHNE OTHOCUTEILHON
BJIQYKHOCTH BO3/1yXa.
O1eHKa aOCOIOTHBIX 1
OTHOCHTEIIBHBIX
MOTPEITHOCTEN U3MEPEHUM
(bH3MYECKUX BETMIUH.
N3yuenue cBoiicTB
HaCHIIIEHHBIX

HapoB, CIIOCOOOB M3MEPEHHS
Bi1axkHocTH. HabmoneHue
KUTIEHUS! IIPU IOHNKEHHOM
JTABJICHUH, HATPEBAHUS

U IJIaBJICHUA
KPHUCTAJUTUYECKOTO
BEILIECTBA.

OO0BsACHEeHNE TPUHITUIIOB
JICHCTBUS U YCIOBUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c64d8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6510

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6708

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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0e30macHoOro
WCIIOJIb30BaHUS

B MTOBCEIHEBHOM JKU3HU
TUTPOMETPA, ICUXPOMETPA,
KaJIOpuMeETpa.

N3yuenue TexHonorui
TIOJY9IEHHUS COBPEMEHHBIX
MaTepHajoB, B TOM YHCIIE
HAaHOMATEPHAJIOB.

Pewenue pacu€THbIX 3a1a4
C SIBHO 3aJIaHHOU
(hu3MvecKoit MOZIENBI0 C
UCIIOJIb30BAaHUECM YPaBHCHHS
TEILTOBOTO OanaHca.
Pemenne kauecTBEHHBIX
3a/1a4 C OIIOpOil Ha
N3Yy4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U
¢busnyeckne

SIBJICHUA I10 TEME.
Pacnio3naBanme puzmyeckmx
SBIICHHN B YICOHBIX OTIBITaX
¥ OKpY’KarolieH Ku3HU:
neopmanus TBEPABIX Ted,
HATpEBaHUE U OXJIAKICHUE
TeJ, I3MEHEHHE arperaTHbIX
COCTOSIHMH BELIECTBA U
00BsICHEHUE UX HA OCHOBE
3aKOHOB U (pOpPMYII
MOJIEKYJISIpHOU QH3HKH.
Hcnons3oBanue
WHPOPMAIMOHHBIX
TEXHOJIOTHUH IS TIONCKA,
CTPYKTYPHUPOBAHUS,
WHTEPIPETANN H
MpeICTaBICHHUS




uHpopMauu npu
HOATOTOBKE COOOIEHUH 0
NPUMEHEHNH 3aKOHOB
MOJIEKYJISIpHOH (U3HKH U
TEpPMOJMHAMUKHU B TEXHHUKE
Y TEXHOJIOTUSIX

45

DIIeKTpU3anus Tell. DIEKTPUUECKUN
3apsz. [IBa Buaa 31eKTpUUECKUX
3apsaoB

46

[TpoBOAHMKY, TUAIEKTPUKU U
MOJTYNPOBOIHUKH. 3aKOH
COXPaHEHHUS IEKTPUYECKOTO
3apsaa

47

B3aunmoneiicTBue 3apsa10B. 3aKOH
Kynona. To4euHblil 3JIEKTPUYECKUI
3apsig

48

Hanps>k€HHOCTB IEKTPUYIECKOTO
nosist. [IpuHOun cynepno3uuuu
3NIEKTPUYECKUX NoJe. JInnnuu
HANPSHKEHHOCTH

49

PaboTa cuit 371eKTpOoCTaTHUeCKOro
nois. [Torennuan. PasHocTh
MIOTEHIIMAIIOB

50

[IpoBOAHMKY U AUDIIEKTPUKU B
3JIEKTPOCTATHYECKOM II0JIE.
JwusnexTpudeckas MpOHUIIAEMOCTb

51

OnekTpoémMkocTh. KoHniencatop

52

DNIEKTPOEMKOCTH TIIIOCKOTO

IIpoBeneHue sKkcrepUMeHTa:
U3MEPEHUE DIEKTPOEMKOCTH
KoHJeHcaTopa. OneHka
a0COJIFOTHBIX U
OTHOCHTEIIBHBIX
MOTPEITHOCTEN U3MEPEHHI
(bH3MYECKUX BETMIUH.
M3ydenue npUHIMIIOB
JIEACTBHS 3JIEKTPOCKOIIA,
3IEKTPOMETPa,
KOHJIEHCATOopa.

W3ydenue npuHIUIIOB
JeHCTBUS U yCIOBUI
0e30IMacHOTO MPUMEHEHUS
B [IPAKTUYECKOM XKU3HHU,
KOTIMPOBAJIHHOTO aIlapaTta,
CTPYHHOTO IIPUHTEpA.
Paccmotpenne puzngeckux
OCHOBaHUM
AIEKTPOCTATHICCKON
3aIUTHI U 3a3eMJICHUS
3IEKTPONPUOOPOB.
Pemenne pacuéTHBIX 3a1a4
C SIBHO 3aJJaHHOI
(usnyeckoit MoJesbIo C©
HCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (hOpMYT
3EKTPOCTATUKH.

Pemienne kauecTBEHHBIX

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6ced

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6f00

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7018

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

KOHJICHCATOpa. JHEeprus
3apsHKEHHOT0 KOHIEHCaTopa

JlaGopatopHas pabota "M3mepenue

53 .
AIIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBATHLHOTO
54 amnmnapara, CTpyHHOro npuHTepa.

DJeKTpocTaTHUecKas 3alluTa.
3azeMyIeHHE SIEKTPONPUOOPOB

3a1a4 C ONOpOI Ha
U3yUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U
(usnyecKue sIBICHUS
SNEKTPOCTATUKH.
PacniosHaBanue pu3HUeCKUX
SIBIICHUH B y4eOHBIX
ONbITaX U OKpYyXKarollen
KHU3HH: DJIEKTPHU3ALUS T,
B3alMOJEICTBUE 3aps10B U
00BsCHEHHE NX Ha OCHOBE
3aKOHOB U (hopmyn
SNEKTPOCTATUKH.
OnucaHue U3y4eHHBIX
CBOWCTB BEILECTBA U
3JEKTPUUECKUX SIBJICHUH C
HCIIOJIb30BaHHEM
(pU3NYEeCKUX BETTHMYUH:
3IEKTPUYECKUN 3apsia,
HaNpsKEHHOCTD
3IEKTPUUYECKOTO MO,
HNOTEHIIMAN, Pa3HOCTh
MOTEHINAJIOB,
JIEKTPOEMKOCTB.

AnHanm3 puU3HUECKuX
MIPOLIECCOB U SIBJICHUH C
HCIIOJIB30BaHUEM
(U3MYECKHUX 3aKOHOB:
3aKOHa

COXpaHEHUS
JIEKTPUUYECKOTO 3apsija,
3akoHa Kynona.

Pabora B rpynmax mpu
aHaIu3e JOTOJIHUTEIbHBIX
HCTOYHHKOB HH()OPMAINU U
MOATOTOBKE COOOILICHUH

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c72c0

0 MPOSIBJIICHUU 3aKOHOB
9JIEKTPOCTATUKH B
OKpYXarolleu >Ku3Hu u
MPUMEHCHUH UX B TCXHUKE

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHus. [[oCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma aJist
ydacTKa [enu

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COCTMHEHHE
MPOBOJTHUKOB. JIaGopaTopHas
pabota «/3yueHne cMenanHoTo
COCTMHEHUS PE3UCTOPOB)»

57

Pabora 1 MOIIIHOCTE
3JIEKTPUYECKOT0 TOKA. 3aKOH
Hxoyns-Jlenna

58

3akoH Oma 11 OJIHOU
(3aMKHYTOM) JIEKTPUYECKOM TICTIH.
KopoTkoe 3aMbikanue.
JlaboparopHas pabota «3mepenue
OJIC ucToyHUKa TOKA U €T0
BHYTPEHHETO COMPOTUBICHUS

59

DNeKTpoHHAs TPOBOIMMOCTh
TBEPBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAJJIOB OT
TEMIIepaTyphl.
CBepxnpoBOAUMOCTb

60

DIIEKTPUUYECKUI TOK B BaKyyMe.

IIpoBenenue skciepuMeHTa:
U3y4eHHE CMELIaHHOTO
COEJMHEHUS PE3UCTOPOB;
uzmepenue DJC ucrounuka
TOKa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS;
HaOJII0IEHUE DIIEKTPOIIN3a.
O1eHKa a0COIIOTHBIX U
OTHOCHUTECJIbBHBIX
MOTPEIHOCTEW U3MEPEHUIT
(hU3NIECKNUX BETTHMYHUH.
OOBbsicHEHHE TTPUHIIUIIOB
JIEHUCTBUS U YCIOBUN
0e30MacHOTO MPUMEHEHUS
ammepMeTpa, BOIBTMETPA,
peocraTa, ICTOYHHUKOB TOKa,
QJICKTPOHArpeBaTCIbHbIX U
AJICKTPOOCBECTUTECIIbHBIX
npubOpoOB, TEPMOMETPA
COIIPOTUBJICHUA,
BaKyyMHOT'O MO/,
TEPMHUCTOPOB U
(hoTope3ncTopos,
TTOITYTIPOBOTHUKOBBIX
INOJOB, TATbBaHUKH.
Pemenne pacuéTHBIX 3a1a4
C SIBHO 3a/IaHHOM
(usnyeckoit MoJeNbl0 C©
HCIIOJIB30BaHUEM OCHOBHBIX
3aKOHOB U (OPMYJT TEMBI
«ITocTostHHBIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CBolicTBa 3JIEKTPOHHBIX TyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS
Y IIPUMECHAsl IPOBOAUMOCT.
CaoilicTBa p—n-nepexoja.
[TonynpoBoIHUKOBBIE TPHOOPEI

62

DIEKTPUUECKHUI TOK B pacTBOpax 1
pacruiaBax 3JIEKTPOJIUTOB.
9H€KTpOHI/ITI/I‘-I€CKa$I Jucconuanus.
DIIEKTPOIIN3

63

DNIEKTPUUYECKHI TOK B ra3ax.
CamocTosiTenbHbIN 1
HECaMOCTOSTEIIbHBIN pa3psil.
Momnnus. [Tnazma

64

DreKkTpudecKre npudopsl U
YCTPOKMCTBA U MX MPAKTUYECKOE
npuMeHeHue. [IpaBuia TeXHUKU
0€30I1aCHOCTH

65

Ob6o06maromuit ypok
«OJIEKTPOIUHAMUKAaY

66

KoHnTtponbHas paborta mo Teme
«nekTpocratuka. [locTossHHBIN
ANEKTPpUYECKUN TOK. TOKHU B
Pa3JIMUHBIX cpeaax»

SJIEKTPUUYECKUN TOKY.
Pacnio3naBanue puzmyeckux
SIBIICHUUA B Y4€OHBIX
OTIBITaX U OKPYXKarolie
JKU3HU: DJIEKTpUYecKas
MIPOBOJMMOCTb, TETIJIOBOE,
CBETOBOE, XMMHUYECKOC,
MarHUTHOE JEHWCTBHUS TOKA.
AHanm3 3IeKTPHIECKIX
SIBJICHUH ¥ TPOLIECCOB B
LEMAX MOCTOSTHHOTO TOKa

C UCTIOJIb30BaHUEM 3aKOHOB:
3akoH Oma,
3aKOHOMEPHOCTHU
MOCJIE0BATEALHOTO U
napauIeTbHOTO
COeIMHEHUS TIPOBOTHUKOB,
3akoH JIxoyns-Jlenna.
Onucanue U3y9eHHBIX
CBOICTB BEIIECTB U
ANEKTPUYECKUX SBICHUI

C UCTIOJIb30BaHUEM
(hM3MIeCKUX BEIMYNH:
AIEKTPUUYCSCKUI 3apsii, cuia
TOKa, JJIEKTPHUYECKOE
HanpsDKEHUeE,
SJIEKTPUUYECKOE
COTIPOTHBIICHUE, PA3HOCTh
norenuuaios, /C, pabora
TOKa, MOLTHOCTh TOKa.
Hcnons3oBanue
HH(POPMAITHOHHBIX
TEXHOJIOTHUH JIJIS TIOHNCKA,
CTPYKTYPHUPOBAHUS,
MHTEPIPETANNHN H
MpeICTaBICHHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

uHpopMauu npu
HOATOTOBKE COOOIEHUH 0
NPUMEHEHUT

3aKOHOB ITOCTOSTHHOTO TOKa
B TEXHUKE U TEXHOJIOTHSIX

PesepBHblii ypok. KoHnTposbHas

Bbu6nuoreka [JOK
o7 ﬁ)a&)m o Teme " ! https://m.edsoo.ru/ff0c8c56
DIIEKTPOAMHAMHKA
PesepBHblii ypok. O0oOmIaromuit bubmmoreka [IOK
68 1
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo 4acoB

Kou- aTra JJIeKTPOH-HbIE
Ne IpakTu- A OcHoBHbBIE BHDBI P
Tema ypoka Bce- | Tpoab- u3yyve- uudgposbie 00pa3oBa-
n/n qyecKue eI TeJIbHOCTH
ro HbIE HUS TeJIbHbIE PecypcChl
padoThI 00y4arouuxcs
padoThI
[TocTosTHHBIE MAarHUTHI M KX [IpoBesieHue SKCIEPUMEHTA:
B3aMMoieicTBrE. MarHUTHOE U3y4CHUC MArHUTHOTO N0/
N KaTyIIKK C TOKOM; bubmuorexa [JOK
nosie. Bektop MarHuTHON 1 0 0 o
. HCCIIEOBaHME JICHCTBHA https://m.edsoo0.ru/ff0c9778
HHAYKIUY. JInnun MarauTHON MOCTOSIHHOTO MarHuTa Ha
WHIYKIINH paMKy ¢ TOKOM; HCCIIEJOBAaHHUE
MarauTHOE 110JI€ MPOBOJHUKA C ABIICHIA 3
QJICKTPOMAarHuTHOW WHIAYKIIUH.
TokoM. OnbIT Dpcrena. 1 0 0 OlieHKa AGCOMOTHBIX H bubanorexka [HOK
BsaumonencTBre MPOBOIHUKOB C OTHOCHTE/TBHBIX https://m.edsoo.ru/ff0c98fe
TOKOM MOTPENIHOCTEN U3MEPEHUI
U3NYCCKHUX BCIINYHUH.
Jla6oparopHas pabora «M3ydenue (usmueckix se
OOBbsiCHEHHE TPHHIIUIIOB bu6mmoreka [IOK
MAarHUTHOTO TOJISl KATYIIKH C 1 0 1 o N
ACUCTBHA 1 yCIIOBMI https://m.edsoo.ru/ff0c98fe
TOKOM» 6€30I1aCHOTO MPUMEHEHUS
JlelicTBE MAarHUTHOTO ITOJIS HA TIOCTOSHHBIX MarHUTOB,
DJIEKTPOMArHuTOB,
MPOBOJHUK C TOKOM. Cuita
QJICKTPOABUTATEIIA,
Awmmepa. JlabopaTtopHast pabora 1 0 | JCKOPHTEIICH SIEMEHTAPHEIX bubanorexa [HOK
«HccnenoBanue ASUCTBUS yacTHIL, https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢ MHTyKIIMOHHOI MeyH.
TOKOM) Pemenne paC‘IéTHBIX 3aJa4
N Ha IPUMEHEeHNe (HOPMYIT TEMBI
JleficTBME€ MarHUTHOTO TOJISI HA «MATHHTHOE TIOUIC. BuGmiorexa LOK
JBUKYIIYIOCA 3apsI?KEHHYIO 1 0 0 DJEKTPOMarHuTHAsI
yHyro P Y P https://m.edsoo.ru/ff0c9df4
gactuny. Cuna Jlopenma. Pabora HHIYKIHSD.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

cunel JlopeHa

BBogHast kKoHTpoOsIbHAS paboTa

DONeKTpOMarHuTHAsI MHYKIIHSL.
IToTok BEeKTOpa MAarHUTHOM
uHaykuuu. O/1C nnaykuuu. 3akoH
AIIEKTPOMATHUTHOW WHIYKIIHH
®dapanes. Jlaboparopuas pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHON MHTYKIIUN

NuaykTuBHOCTSH. SBNEHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEPTUs
MarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

TexHu4eckue ycTponucTBa U Ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE
MarHMThI, 3JICKTPOMAarHuThI,
JNEKTPOABUTATENb, YCKOPUTEH
JJIEMEHTapHBIX YaCTHII,
WHAYKIIMOHHAs T1€Yb

10

O6o06maromuii ypok «MarautHoe
nose. DIeKTpOMarHuTHas
WHITYKITAS

11

KonTtponsHas pabora o Teme
«MarHaurtHoe 1noie.
DJEeKTPOMAarHUTHAS HHIYKIIUS»

Pemtenue kauecTBEHHBIX 3a/1a4
C OIIOpPOM Ha U3yUEHHBIE
3aKOHBI,

3aKOHOMEPHOCTU U
(usnyecKue SBICHUS TEMBI
«MarsHuTHoO€ ToJe.
DneKTpoMarHuTHAs
HHAYKISD.

OmnpeneneHne HapaBICHUS
BEKTOpa MHIYKINU
MarHuTHOTO IOJIs TPOBOAHUKA
C TOKOM, CHJIBI AMIiepa U
cunbl JlopeHua.
PacrioznaBanue Gpuznaecknx
SIBIICHUI B Yy4EOHBIX OIBITaX U
OKPYKarOLIEH KU3HU:
B3aNMOJEHCTBHE MarHuTOB,
3MEeKTPOMarHUTHAs HHIYKINS,
JieficTBHe MarHUTHOTO TOJIS Ha
IIPOBOJIHUK C TOKOM H
JIBYDKYIIMACS 3apsi.

AHamnm3 3IeKTPOMarHUTHBIX
SIBIICHUH C UCIIOJIH30BAaHHEM
3aKOHA 3JIEKTPOMArHUTHON
WHITyKIUH.

Onucanne U3y4eHHBIX
CBOICTB

BEIIECTB M AIEKTPOMarHUTHBIX
SIBJICHUU C UCIIOJIb30BAHUEM
(U3MYECKUX BEJIUUNH:
WHTyKIUS

MarHuTHOIO MOJIs, CUja
Awmrepa, cuna JlopeHna,
WHIIYKTUBHOCTb KaTYyIIKH,
SHEPIUs IEKTPUIECKOTO U
MarHuTHOTO IOJIEN

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKIE
KojeOanus. ['apmoHUYecKre
KoJieOaHus. Y paBHECHUE
TapMOHHMYECKHUX KOJICOaHUH.
[IpeBpamienue 3aepruu

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
nepro/ia MajbIX KOJIeOaHu! Tpy3a
Ha HUTU OT AJIMHBI HUTU N MaCChl
rpy3a»

14

KonebarenbHbIil KOHTYP.
CB00OOIHBIC AIEKTPOMATHUTHBIE
KOJIcOaHUs B UICaTbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaOrus MEXIy MEXaHUYeCKHUMHU
U DJIEKTPOMATrHUTHBIMU
KoJIe0aHUSIMU

15

®opmyna ToMcona. 3akoH
COXpaHEHHsI SHEPTUU B HJICAIbHOM
K0JIeOaTeIbHOM KOHTYpe

16

[IpencraBnenue o 3aTyxarumx
KoseOaHusX. BeIHYKIEHHBIC
MeXaHNYECKHUE KOJIeOaHus.
Pe3onanc. BeiHyxaeHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUs

17

IIepeMeHHBIH TOK.
CuHyconaibHbIN NepeMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U

HccrenoBanue napaMeTpoB
KoJIe0aTenbHOM CUCTEMBI —
MIEPUOJIA, YACTOTEI,
aMILTUTYIBI U (ha3bl
KoJsieOaHnH (Mpy>KUHHBIN
W/WIIA MaTeMaTHIeCKIH
MasTHUK).

HaGumroienne 3aTyxaronmx
KoJieOaHuH.

HccnenoBaHue cBOMCTB
BBIHYKJICHHBIX KOJICOAHUIA.
HabmroneHue pezoHaHca.
[IpoBeneHue SKCIICPUMEHTA!
HCCIICIOBAaHNE 3aBUCUMOCTH
MeproJIa MaJbIX KoJIeOaHui
rpy3a Ha HUTU OT JJIMHBI HUTU
U MacChl Ipy3a; UCCIICIOBAHHE
TIEPEMEHHOT'O TOKa B LEIIU U3
OCJICIOBATEILHO
COEIMHEHHBIX KOHIEHCATOPa,
KaTyIIIKA | PE3UCTOpa.
OreHKa a0CONIOTHBIX
OTHOCHTEIBHBIX
MOTPEIIHOCTEN U3MEpEHU
¢du3mIecKux

BennurH. OOBsICHCHHE
MIPUHLIUAIIOB IEUCTBUS U
yclioBuil 6€30MacHOTro
MIPUMEHCHUSA DJICKTPHUICCKOTO
3BOHKA, TeHEpaTopa
[IEPEMEHHOT0 TOKA, TUHUH
ANeKTponepeaay.

Pewenne pacu€THbIX 3a1a4 ¢
SIBHO 3aIJaHHOHN (PU3MYECKON
MOJIEIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

JIEHCTBYIOIIEE 3HAYCHHUE CHITBI

3aKOHOB U (opmyI,

TOKA Y HATIPSKEHHSI OLHCRBATOTIX
MCXaHHUYCCKUE U
Tpauchopmarop. [IpousBoacTso, JEKTPOMATHHTHBIE
18 nepeaaya u norpediieHue KoJeOaHus.
3HeKTqueCKOﬁ 3HeprI/H/I OmnucaHue MEXaHUYECKUX U
- 3JIEKTPOMAarHUTHBIX
YCTpolCTBO U TPAKTHYECKOE coneGanmit
19 MIPUMEHEHUE IEKTPUIECKOTO C UCIIONB30BAHIEM bubmuorexa [JOK
3BOHKA, T€HEPATOpa EPEMEHHOTO uznueckux https://m.edsoo.ru/ff0cc324
TOKa, JTMHUH DJIEKTpoIepe1ayd BEIMIHMH: HEPHOA 1 HacTOTa
KOJICOaHUH, aMIUIATy1a U (a3a
KOHC6aHHI7[, 3apsa U Cujia TOKa
B 'apMOHHNYCCKUX
SJICKTPOMArHuTHBIX
KOJICOaHUSAX.
Pemenne xauecTBEHHBIX 3aaa4
C OMOpPOY HA U3YYEHHBIE
DKOJOTUYECKUE PUCKH TIPH 3aKOHBI,
MPOU3BOJICTBE NEKTPOIHEPTUU. 3aKOHOMEPHOCTH,
20 KynbTypa ncnoib30Banus OTHCBHIBAIOIIIHE
o MCXaHHUYCCKHUE U
3IIEKTPOIHEPTUH B OBCEIHEBHOM
JICKTPOMAruuTHbLIC
KU3HH KOJIeOaHUsI.
Pa6ora B rpynmnax npu
IJTaHUPOBAHWH, ITPOBECIACHUN U
HHTEPIPETALMY PE3YIILTATOB
ONBITOB, U aHAJIN3E
JOITOJITHUTECIIbHBIX HCTOYHUKOB
nHpopManuu mo Teme
MexaHn4yecKkue BOJIHBI, YCIOBUS Wzyuenne obpasoanus 1
o1 pacnipoctpanenus. [Tepron. PacTIpOCTPAHCHIA Bu6nuoreka [JOK

CkopocTb pacnpocTpaHEHUS U
JJINHA BOJIHBI. HonepeqHHe )48

TIONICPCYHBIX 1
IIPOJOJBHBIX BOJIH.

https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

IMPOAOJBbHBIC BOJIHBI

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa

23

DIEKTPOMAarHUTHBIE BOJIHBL, UX
CBOMCTBA U cKOpoCTh. [Ikana
AJIEKTPOMATrHUTHBIX BOJIH

24

[TpuHIMIIBI paTHOCBS3U U
TeneBuaeHus. Pa3zButue cpeacts
cBs13u. Pagnosiokanus

25

PyGexxnast koHTpObHas paboTa
«MarauTHOE TI0JIE.
DIIeKTpOMarHuTHas WHIYKITHS.
Konebanusa u BOIHBD)

HaGmonenue orpaxenus u
IIPEIOMIIECHUS,
nHTephepeHnn n
JIdpakuny MexaHH4eCKuX
BOJIH.

HaoOmronenue cBsi3u
T'POMKOCTH 3BYKa U BBICOTBI
TOHA C aMIUTUTYI0U U
YaCTOTOM KoJIeOaHUH,
3BYKOBOTO

pe3onaHca. MccnenoBanue
CBOMCTB
9JIEKTPOMArHUTHBIX BOJIH:
OTpaXkeHHE, TPEIOMIICHHE,
MOJIApU3ALUs, TP PAKIHS,
unrepdepenuns. M3ydenue
YCIIOBUI U3IIy4EHUS
3NEKTPOMAarHUTHBIX BOJIH,
B3aUMHON OPUEHTALIUU
BekTopoB E, B, v B
9JIEKTPOMAarHUTHOHN BOJIHE.
W3yyenne npuMeHeHUs
JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.
OOBsicCHEHHE TIPUHIIIIOB
JIEHCTBUS U YCIOBUM
0€30MacHOro0 NPUMEHEHNUS
MY3BIKaJIbHBIX HHCTPYMEHTOB,
yIBTPa3BYKOBOH THAarHOCTUKU
B TEXHHUKE U MEIUIIHE,
panapa, paauonpuéMHIKa,
TEJIEBU30DA,

aHTeHHHI, Tenedona, CBU-
MeYH.

Pewenne pacuéTHbIX U
KayeCTBEHHBIX 33Jau C ONOPOi

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc618



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

HA M3YYCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH,
OTIMCHIBAOIIUC
pacrpocTpaHeHHE
MEXaHUYCCKUX U
ANEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
nHPOPMAITMOHHBIX
TEXHOJIOTUH IJ1s1 TIOMCKA,
CTPYKTYPHPOBaHHUS,
HHTEPIPETALNT H
MpeCTaBICHAS HHPOPMALTUH
IIPH TOATOTOBKE COOOIICHUH
00 UCIIOJIE30BaHIH
AJIEKTPOMArHUTHBIX BOJH B
TEXHHUKE.

VYuacTre B AUCKyCCHU 00
QJICKTPOMAaroHuTHOM
3arpsA3HECHUU

OKpYy>Karollen cpeabl.

Pabora B rpymmax npu
IUTAHUPOBAHUH, TIPOBEJICHUN U
HHTEPIPETALNN Pe3yIbTaTOB
OTIBITOB U aHAIIN3E
JIOTIOTHUTETHHBIX UCTOYHHUKOB
nH(OPMAIIAHN TI0 TEME

[IpsamonuneitHoe
pacnpocTpaHeHue CBETa B

26 . .
OAHOPOJHOM cpene. ToueuHslid
MCTOYHUK cBeTa. JIyd cBera
OrtpaxkeHue cBeTa. 3aKOHBI

27 oTpaxeHus ceta. [loctpoenue

N300paKeHMIA B TUIOCKOM 3epKaie

W3y4eHue siBI€HUS MOJIHOTO
BHYTPEHHET'0 OTPAXXCHUsI, €O
IIPUMEHEHHUS B CBETOBOJE.
Wzyuenune moneneit
MHKPOCKOTIa,

teneckomna. [lonyuenue
CIIEKTPa C MOMOIIBIO TIPU3MBI
1 TG PaKIHOHHON PEIIETKH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue ceeta. [TonHoe
BHYTpPEHHEE OTpa’keHUE.
[IpenenpHbIN yroJ MoaIHOTO
BHYTPEHHET0 OTPaKEHUS

29

JlaGopaTtopHnas pabota
«M3mepenue nokaszarens
MPETOMIICHUS CTEKIIa»

30

JIunsel. [loctpoenue
n3o0paxxenuii B muna3ze. opmyna
TOHKOM JIMH3BI. Y BEJIMYCHUE
JIMH3BI

31

JlaGoparopHas paboTa
«Hccnenosanue cBONUCTB
M300paKCHUH B JIMH3AX

32

Hucnepcus cBera. CrioXHBIM
cocraB Oenoro ceera. L[Ber.
JlaGopaTtopHnas pabota
«Habmogeare 1ucnepcuu cBeTay

33

WnTepdepennus ceera.
Judpakmus cera.
Hudpakronnas pemeéTka

34

ITonepe4HOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

35

Onrtuueckue mpuodopsl U
YCTPOMCTBA U YCIOBUS UX
0€3011aCHOTr0 MPUMEHEHUS

W3mepenue nokazaTens
[IPEJIOMJICHHUS CTEKJIA.
HUccnenoBanue cBOKUCTB
M300paKeHMI B JIMH32X.
OO0BsICHCHHE TPUHITUIIOB
JIEUCTBUS U YCIOBUM
0€301MacHOTO PUMEHEHUS
OYKOB, JIyIIBI, oTOAIIapaTa,
MIPOEKIIMOHHOTO armapara,
MHKPOCKOTIa, TeJIECKOIa,
BOJIOKOHHOW OIITHKH,
IUPPaKINOHHOW PEIIETKH,
MOJISAPOHIA.

Pemenne pacuéTHBIX 33134 ¢
SIBHO

3a1aHHON (pr3UIecKon
MOJIEJIBIO

C UCTIOIb30BaHUEM OCHOBHBIX
3aKOHOB U (opMYI
reOMETPUUECKOUN ONTHUKHU.
[Moctpoenwne u onmcanue
U300pakeHIs, CO3IaBACMOTO
IUTOCKUM 3€pKajioM, TOHKOH
JIMH30M.

PaccmoTpenue npenenos
MIPUMEHUMOCTHU
reoMeTPUUECKOMN

ontuku. PacnoznaBanue
(u3nYeCKUX SBJICHUNA B
OIBITAX U OKPYXKaIOLICH
JKU3HU: IPSIMOJIMHEIHOE
pactpocTpaHeHHe

CBeTa, OTPAKEHHE,
TIpeJIoOMIICHHE,
uHTEephEpeHITI, TUQPAKIII U
MOJIIpU3alUsl CBETA,

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd7{6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd67a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cddle

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

nucnepeus ceerta. M3yuenue
YCIIOBHI HAaOJFOICHUS
MaKCUMYMOB U MUHIMYMOB B
UHTEepHEPEHIIMOHHOMN KapTHHE
OT JIBYX CHH(A3HBIX
KOT'€PEHTHBIX ICTOTHHUKOB.
VYcnoBue HAOMIOACHUS
TJIaBHBIX

MaKCHMYMOB TIpY TIaICHUN
MOHOXPOMAaTHYECKOT'O CBETa
Ha TUPPAKIHOHHYIO PEIIETKY.
AHann3 ONTUYECKUX SBICHUN
C WCIIOJIb30BAHUEM 3aKOHOB:
3aKOH

MPSIMOJIMHEHHOTO
pacnpocTpaHeHus

CBeTa, 3aKOHBI OTPAKECHHS
CBETa,

3aKOHBI TIPEJIOMJICHUS CBETA.
OnucaHue ONTHYECKHUX
SIBJICHHI

C HCIIOJIb30BAHHEM
¢dusmIecKux

BeJTHYHH: (HOKYCHOE
paccTosiHUe H

ONTUYECKAs CHJIA JTUH3BI

['paHuIIBI TPUMEHUMOCTH
KJIACCHYECKOU MEXaHUKH.

36 .
[TocTynaTel cienuanbHOM TEOPUH
OTHOCUTCJIIBHOCTHU
OTHOCUTETBHOCTD

37 OJHOBPEMEHHOCTH. 3aMeJICHUE

BPEMCHH U COKpAIICHUC NJIWMHBL

Pemienne kaueCTBEHHBIX 33124
C OIIOpPO Ha U3yUEHHBIE
MOCTYJIATHI

CTO. Ucnons3oBanue
nHPOPMAITMOHHBIX
TEXHOJIOTUH IJ1s1 TIOMCKA,
CTPYKTYpPHUPOBaHH,
HHTEPIIPETALUU U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfa42



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

DHEPrus U UMITYJIbC
pENATUBUCTCKOM YacTullbl. CBA3b

npencTaBIcHUst HHHOPMALUH
YU MTOJI'OTOBKE COOOIIEHUH O

Bbu6nmuoreka [JOK

38 . AHHIIAX
MAaccChl C JHEPTUEN U UMITYJILCOM. P . https://m.edsoo.ru/ff0cfc68
MPUMEHUMOCTHU KJIACCUYCCKON
OHeprus nokos MexaHuku 1 ocHoBax CTO
KoHnTtponbhas pabora «OnrTuka.
. bubmuorexa [JOK
39 OCHOBBI CIEUATIBHON TEOPUH
https://m.edsoo.ru/ff0ct610
OTHOCUTEILHOCTH
40 ®orousl. Popmyia [Tnanka. Habmonenne porospdexra bubnuoreka [IOK
DHeprus ¥ UMIyibe GOoToOHA Ha yCTAHOBKE C HHHKOBOH https://m.edsoo.ru/ff0cfe16
rmactuHol. MccnenoBanue
OTKpbITHE U HCCIIEJOBAHUE 3aKOHOB BHEIIHEro BuGmiorexa LIOK
41 doroaddexra. OnpiTer A. T dorosdpdexra.
https://m.edsoo.ru/ff0ctfc4
CroneroBa OObsACHEHHE OCHOBHBIX
TIPUHIIUIIOB
3akonbl portodddexra. YpaBHEHUE y
JACHUCTBUA TCXHUYCCKUX BI/I6HI/IOTeKa HOK
42 Oitnmrerina s gporoaddexra. it
¢ bd YCTpOHCTS, https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gortorddexra TaKUX Kak: (OTOdIEMEHT,
OTOJATUYMK, COJTHCUHAA
Hasnenue cBera. OnwiTh I1. H. ooz
43 T1e6 X . Garapest, CBETOZIMOJI; U bubnmoreka [JOK
ebeneBa. XMMHUUYECKOE JICHCTBHUE N
yCnoBHii HX 6e30macHoro https://m.edsoo.ru/ff0d04a6
CBCTa MPUMEHEHUS
TexHuUecKkne yCTpoucTBa U B HPAKTHYCCKOM AKH3HH.
Pemenne paC‘{éTHBIX 3aga4 C
MPaKTUYECKOE TPUMEHEHHUE:
44 SIBHO
¢dorosnemeHT, HoToAATUHK, IR AHHOM (H3HICCKOH
CoJTHEYHas OaTapesi, CBETO IO MOJIENTBIO
C HUCIIOJIBb30BAHUEM OCHOBHBIX
3aKOHOB U (pOPMYJT KBAHTOBOM
ontuku. Pemmenne
45 Penrenue 3amad mo reme KaueCTBEHHBIX 3a1a4 C bu6mmoreka [IOK

«DNeMEHTEI KBAHTOBOU ONTHKH)

OIOPOii Ha H3yUYCHHEIE
3aKOHbI, 3aKOHOMEPHOCTH
KBAaHTOBOH ONTHKH.
PacnioznaBaHue Gpuznyecknx

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0d015e
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SIBJICHUN B y4eOHBIX OMBITAX:
¢doroanexTprueckuit 3ppexr,
CBETOBOE JaBJICHHE.
OnucaHue U3y4eHHBIX
KBaHTOBBIX

SIBJICHUH U TIPOLIECCOB C
UCIIONB30BaHUEM (HH3HYECKHUX
BEJIMYHH: CKOPOCTh
OJICKTPOMArHUTHBIX

BOJIH, AJIMHA BOJIHBI U 4aCTOTa
CBETa, SHEPTHsl U UMITYJIbC
¢dorona

46

Mopens aroma Tomcona. OMbBITEL
Pesepdopna o paccesiauro o-
yacTull. [[manerapHas Mmoens
atoMma

47

IToctynatel bopa

48

N3nyyeHnne u moraonieHme
(hOTOHOB IMpH TIEPEXOJIe aTOMa C
OJIHOTO YPOBHS DHEPTUU Ha
npyroi. Buasl ciekTpos

49

BoHOBEIE CBOMICTBA YaCTHIL.
Bosnbl ne bporins.
KopnyckynsipHo-BoaHOBOMI
nyanu3M. CloHTaHHOE U
BBIHYKJICHHOE U3JTy4YEeHUE

W3yuenne mojienu omnbiTa
Pesepdopna. Ilposenenne
9KCIEPUMEHTA II0
HAOJIOICHUIO IMHEHYATOTO
criekTpa. OleHKa aOCOTFOTHBIX
U OTHOCHUTEIHHBIX
MOTPENIHOCTEN U3MEepeHUI
(U3NIECKUX BEITMYHUH.
W3yueHnue moaenu atoma:
TomMmcoHna, rianeTapHoi
MOJIEJI aTOMa, MOJEITH aTOMa
bopa.

W3y4enue criekrpa ypoBHEH
SHEPTUU aToMa BOJIOPOAA.
OO0BsICHECHHE TPUHITAIIOB
JIEHCTBUS U YCIOBUH
0€30MacHOTO MPUMEHEHHUS
CIIEKTPOCKOIIA, J1a3epa,
KBaHTOBOTO KOMIIBIOTEPA.
Pemenne kaueCTBEHHBIX 3214
C ONOpPOY HA U3YUYEHHBIE
3aKOHHI,

3aKOHOMEPHOCTH H

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d091a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

¢dusnyeckne

siBiieHUs 1o Teme «CTpoeHue
atomay. Pacro3naBanue
(U3NYECKUX SBICHUMA

B YYCOHBIX OIBITAX:
BO3HMKHOBEHHE IMHEHYIATOTO
CIIEKTPa U3JIy4YECHHUS.

AHanu3 KBaHTOBBIX MPOLIECCOB
nu

SIBIICHUM C UCTIOJIb30BaHUEM
noctynaroB bopa

50

OTKpBITHE PaIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo
OIIPEJIETICHUIO COCTaBa
PaTMOAKTHBHOTO U3TYICHHS

51

CsoticTBa anbda-, 6era-, ramma-
u3ilydeHus. Bnusnue
PaAMOAaKTUBHOCTH HA KUBBIE
OpPraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
Wzotomnsl. Anba-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN
Oeta-pacrnian. ["'amMma-u3inydeHue

53

OHeprus CBA3U HYKJIOHOB B SIIpE.

S nepHble peakuuu. AnepHbii
peakrop. [Ipobnemsi,
NEPCIEKTUBBI, YKOJIOTUYECKUE
aCIEKTHI IAEPHONU SHEPTETUKHU

54

DJIeMEHTApHBIE YaCTHUIIBI.
OTtkpbITHE TO3UTPOHA. MeTobI

M3yueHne 3KCriepuMeHTOB,
JIOKa3bIBAIOIINX CIIOXKHOCTh
CTPOEHHS aTOMHOTO SIIIpa.
HccnenoBanre TpeKOB YacCTHIL
(1o roToBBIM (hoTOrpadusIM).
W3y4yenue saepHBIX Cull,
SIIEPHBIX

peakuii CHHTE3a U paciiaa,
TEPMOSAEPHOTO CUHTE3A.
W3ydyeHne HyKIOHHOM Moaenu
aapa
I'eiizen6epra-lBanenko.
OO0BscHEHHE yCTpOiicTBa 1
MPUMEHEHHUS T03UMETPa,
KaMepsl

Bunbcona, simepHoro
peakropa,

aTOMHOU OOMOBI.

Pewenue 3amay ¢ onopoil Ha
MIOJTy4YCHHBIEC 3HAHUS, B T.4. O
3apsijie ¥ MacCOBOM YHCIIE
spa.

PacnioznaBanue Gpuznyeckux
SIBJICHUI B Y4eOHBIX OIBITaX U

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
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HAOJI0/IEHUS ¥ pEerucTpaIuu
3JIeMEHTapHbIX yactull. Kpyrisrit
cton «PyHIaMeHTalIbHbIE
B3auMoOJIeicTBUA. ENUHCTBO
($u3nUecKoil KApTUHBI MUPa»

B OKPY>KaIOLIEH KU3HU:
€CTECTBEHHAsl U
HCKYCCTBEHHast
paauoakTUBHOCTh. Onucanue
KBaHTOBBIX SIBJICHUN U
MIPOIIECCOB C MUCIIOIb30BaHUEM
(U3NIECKUX BEIMYUH: TTEPHUOJT
MoJTypactaja, JHePTus CBSI3U
aTOMHBIX s1Iep, IePEKT MaCCh
Sapa.

AHanu3 NpoueccoB U sBJICHUI
C UCMOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH
COXpaHCHHS

ANEKTPHUYECKOTO 3apsizia, 3aKOH
COXpaHEeHHsI MaCCOBOTO YHUCIIa,
nocTynartsl bopa, 3akoH
PaaroaKTUBHOTO pacraja.
Yuactue B paboTe Kpyrioro
cToja

«DyHIaMEeHTAIBHBIC
B3aHMOJICHCTBHSI.

EnnHCTBO puzmueckoit
KapTHHBI

Mupay. Mconb3oBanue
nH(pOpMaMOHHBIX
TEXHOJIOTUM AJ1s TIOMCKA,
CTPYKTYPHUPOBAHHSI,
HUHTEPIPETAINH U
HpeACTaBIeHUs] HHPOPMaUN
IIPHU TIOJTOTOBKE COOOIIEHUH O
MIPUMEHEHUN

3aKOHOB KBAaHTOBOU (DM3HUKH B
TEXHUKE U TCXHOJIOTHSIX,
9KOJIOTHYECKUX acleKTax
SIZIGPHOM DHEPTETUKHU




55

Bun 3Bé3nnoro neba. Co3Be3nus,
SIPKHE 3BE3/IbI, TUTAHETBHI, UX
BuauMoe aBrkenne. CoaHeyHas
cucTema

56

Counuie. ConHeunast akTHBHOCTD.
Uctounuk sneprun CosHia u
3BE3

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MOCJIe0BATEIHHOCTH.
Bnaytpennee crpoeHue 3BE31.
CoBpeMeHHbIE MPECTABICHUS O
MIPOUCXOKICHUH U 3BOJIOLINU
Connua u 3B€37

58

Mnineunsiii [lyte — Hama
["amakTuka. [lonoxenune u
nemkenne Comnnna B ['anakTuke.
lNanaktuku. Y€pHbIe ABIPHI B
siApax rajJjakTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus boiboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpoOaemMbl
ACTPOHOMHHU

61

KonTtponbHas pabota «neMeHTHI
ACTPOHOMMH U acTPODUZUKI»

[MoxroroBka cooduieHuii 00
JTanax

Pa3BUTHSI ACTPOHOMHH, O
MIPUKIIAJTHOM U
MHPOBO33PEHYECKOM
3HAYCHUHU

ACTPOHOMMH, O METO/IaX
TIOJTyYEHHUS

HAaYYHBIX aCTPOHOMHUYECKHUX
3HAHUH, OTKPBITUSIX B
COBpPEMEHHOM

acTpoHomuH. M3ydyeHue
COBpPEMECHHBIX TPE/ICTaBICHUI
0 TIPOUCXOKACHUH H
sBooriu CoJHIA U 3BE3 .
I/I3y‘-IeHI/Ie THUIIOB Ir'aJIaKTHK,
paauorajJakTUK U KBa3apoB.
W3yuenue nBMXeHUs
HEOECHBIX TeJl, YBOJIIOIUN
3B€371 U BeceneHnHoi,
MIPOIIECCOB, MTPOUCXOISAIINX B
3BE3/1aX,

B 3BE3IHBIX CHCTEMAX,

B MEXXTaJJaKTHUECKOU Cpeae,
MacITabHOW CTPYKTYPHI
Bcenennoii. O0bscHeHue
paciupenust Beenennoii Ha
OCHOBE 3aKoHa Xab0:a.
IMoxroToBka Kk 00CYXICHUIO
HEpEIIEHHBIX PobIeM
actpoHomuH. [IpoBenenue
HaOJIOIeHUI HEBOOPYKEHHBIM
TJIa30M C HCIIOJIB30BAHUEM
KOMIBIOTEPHBIX MPUI0KESHUH
IUTS OTIPENICIICHUS TIOJI0KEHUS
HeOeCHBIX 00BCKTOB Ha




KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3aust CeBepHOro
HOJTyLIapust

u sipkue 3BE315bl. IIpoBeneHue
HaOJIIOJICHUH B TEIECKOI
Jlynsl, nnaner, Miednoro
Ilytn. Yyactue B qUCKyccHH O
HEPELIEHHBIX

pobIeMax acTpOHOMHUH

62

O6o06matromuii ypok. Posb
(GU3UKU ¥ aCTPOHOMUH B
3KOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON 1
ITHYECKOH cdepax IesaTeTbHOCTH
YyeJioBeKa

63

Ob6o6maromuit ypok. Pois u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o6maromuii ypok. Pons
¢du3nueckoil Teopun B
(GopMUpOBaHUY MTPEICTABICHHI O
(bU3UYECKON KapTHHE MUpPa

65

Ob6o6maromuit ypok. Mecto
¢u3uUecKoil KapTHHBI MUpPa B
o01eM psiay COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe
nose. DIeKTpOMarHuTHas

VYdacTue B AUCKYCCHU O POJIU
(M3UKN 1 aCTPOHOMHH B
pasIMYHBIX chepax
JIESITETTFHOCTH YeJI0BEKa.
IToaroroBka cooOIIEHHI O
MecTe

(u3nIecKoit KapTHHBI MUpPA B
pany

COBPEMEHHBIX TPE/ICTABICHUI
0 TIPHUPOJIE.

BrImoHeHUE yaeOHBIX
3aJIaHHH,

JIEMOHCTPHUPYIOIIHUX OCBOCHHE
OCHOBHBIX TIOHSITHH,
¢busngecKux

BCJIMYMH U 3aKOHOB KypcCa
107637091

10-11 xmaccon




HHAYKOUA

PesepsHblii ypok. OnTuka.

67 OcHOBBI cIEIMAIBHON TEOPUH 1
OTHOCHUTEJIBHOCTH
Pesepnblii ypok. KBanrosas
bu6mmoreka [IOK
68 ¢u3uKa. DIeMEeHTbl aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kimace/ KacesinoB B.A., O6111ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxnimonepHoe o61miecTBo «3maTeascTBo
«IIpocsemenue»

» Gusuka, 11 krace/ KacessaoB B.A., O61ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkinonepHoe odiecTBo «M3aaTenbcTBO

((HpOCBGHlGHI/IG»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Yun.py

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Uchi.ru
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