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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 00pa3oBaTeNbHON mporpammsbl, mnpezacTtaBieHHbXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBaHus yyeOoHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepauud, PEATU3YIOLINX OCHOBHEIE
0o0pa3oBareNbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (MBHKM C €CTECTBEHHO-HAYyYHBIMH YYEOHBIMH IpeaMeTamMu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMBIE PE3YNIbTAThl OCBOCHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHbBIE (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 HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas 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 M SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
busnueckoit reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEpPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydaronuxcs, B (opMuUpoBaHHE 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 SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIIOUAET KaK
BOMPOCHI KJIACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

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

Hoes sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUsS, TMOCBSIMIEHHBIX OSKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMOHAIBLHOTO IPUPOIONOIH30BAHUS U HKOJIOTHYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISAIOTCSA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TPaHMIIAX
OPUMEHUMOCTH TEOpUM, JJIsI OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOIX0 B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA00pAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
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
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIIOIIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUPYs 3HAHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJIEHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallMd MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpEeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOEe  000pyIoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil aiis
UCCIICIOBAaHMUSI ~ U3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOPHOTO OOOPY/IOBaHUS JOKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

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

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO 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 B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTrxeHrne ATUX Iele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CHUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs pPa3IuYHbIX 3a7a4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAaMHU CaMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

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

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

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLIECCE IIO3HAHUS IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NepeMeICHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHWs, IyTH H IepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHoe  nBukeHue. JIBUKEHHE  MaTepUAIbHOW TOYKHA IO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamenus. 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.

HabGmionenue aBukeHUs Tena, OPOIIEHHOrO TMOJ YrjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS 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, OpOIIEHHOTO 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 HproToHA /U151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsoxectu. IlepBas kocmuueckas
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 cCOnpoTUBIEHUS IPU JIBH)KEHHUH TEJIa B )KUIKOCTH UJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

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 TPEHHUSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

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 MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaxkTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHUS yIOpyro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManpHas  SHeprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMANbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipHast QU3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu 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 HACATbHOrO raza. AOCOJIOTHas Temieparypa 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, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACANBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4CHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILIECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpEaaye.

[Tonsitue 00 aauabatHoMm mpouiecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoleccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

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

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NeHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETHKHY.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JECMCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tena Ipy Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, IBUTATENS] 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. HacelllleHHbIM map. YaenpHas TeoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI.

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

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

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
DnekTtpusanus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX

3apsAa0B. HpOBOI[HI/IKI/I, AUDJICKTPHUKN KW IIOJYIIPOBOJHHUKH. 3aKkoH COXpaHCHHUA
QJICKTPHUYCCKOI'O 3apsi/ia.
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B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4ueuHbIN 31€KTPUUECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yeKTpuueckoro mojs. [IpuHuun
CYyHEPHO3NULIMU DJIEKTPUUECKUX MOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJIAL.

PaGora cun  anekrpocrarnyeckoro  mons.  [lorenuman.  PasHocth
NOTEHUHUAIOB. [IpOBOMHUMKM W JUAINEKTPUKUM B  DIJIEKTPOCTATUYECKOM  IIOJIE.
Jlnanexrprudeckas MpOHULIAEMOCTb.

OnexkrpoémkocTs. KoHmeHcaTop. DNeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpPA.
OHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

TexHudeckue yCTpoWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETP, DdJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

B3anmonencTBre HaA3IEKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM II0JIE.

DneKTpocTaTU4ecKas 3aIuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTU IUIOCKOI'O KOHJEHCAaTopa OT IUIOMIAau
IIJJACTHH, PACCTOSHUASI MEXAY HUMH U JUAJIEKTPUYECKOU MPOHNUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHACHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHACHCATOpa.

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

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuina Toka. IIoCTOSIHHBIN TOK.

Hampsoxenue. 3akon OMa 7151 y4acTKa LETH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE COINPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, NapajuIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOTHUKOB.

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

ONEeKTpOABMKYIAsl CHJIa U BHYTPEHHEE COIPOTHUBIICHHE HCTOYHUKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIEKTpH4YecKoi 1enu. KopoTkoe 3ambIkaHue.

OneKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBIICHUS METAJUIOB OT TeMIeparypsl. CBEPXIIPOBOIUMOCTE.

DIEeKTPUYECKUNA TOK B BaKkyyMe. CBOMCTBA JJIEKTPOHHBIX ITy4KOB.

[TosrynpoBOJHUKH. CobcTBeHHas " IpUMeCHast IIPOBOJMMOCTh
NoJTynpoBOIHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPUOOPHI.
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DONeKTpUYeCKUid TOK B pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOUMALUS. DIEKTPOIIN3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATpPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOI,
TEPMUCTOPBI U POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN IUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne Cuiibl TOKa U HaIpSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMemaHHOe COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe SBIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

3aBUCUMOCThH CONPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE NEKTPOIUTOB.

HckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne cMEmaHHOI0 COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

HaGmronenue snektponnsa.

MexnpeaMeTHble CBA3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHs B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTKH, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (hakT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napa6oa, runep0oiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MMPOEKIMHA HA OCU KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPENAUuH, TEIJIOBOE PABHOBECHUE),
ANEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH WU
ra3oB, 3JICKTPUYECKHE CBOMCTBA METAJUIOB, AJEKTPOIUTUYECKAS AUCCOIMAIIUS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUN C HCHOJIB30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMIOJb30BAHHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrue), IBUTaTelb BHYTPEHHEIrO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE DSJEKTPOTPUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AIEKTPOHArpeBaTEIbHbBIC npuodOpHI,
AIEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. IneKmpoMazZHUMHAA UHOYKYUA

[locTtossHHble  MarHuThl.  B3auMmojeilcTBHE  ITOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMHW. [IpyHOMIT Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKUMU. KapTuHa JMHUM MarHUTHOU
WHYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOe 1OJie NPOBOJHMKA C TOKOM. KapTuHa JMHUNA WHAYKIWU
MAarHUTHOIO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTtBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JBUKeHHE 3apsyKeHHOM YaCTHUIbI
B OJIHOPOJTHOM MarHuTHOM moJje. Pabota cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUAHW. OJIEKTPOABIXKYILAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe »snexkTpuueckoe moJie. ONEKTPOABWKYIAs CHIA HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MarHUuTHOM MOJIE.

ITpasuno Jlenua.

NHAYKTUBHOCTh. SIBIE€HME CAMOMHIAYKIMU. OJEKTPOABIXKYILAS  CHJA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTUll, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmopeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYWIKH C TOKOM.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbBIE KOIEDAHUSA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuos, yactora, amrmuMtyaa u Qaza KoJeOaHUH.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCKnuii MasTHUK. Y PaBHEHHE IapMOHUYECKHX
konebanuil. [IpeBpalienue 3Heprun Npu rapMOHMYECKUX KOJIEOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJeOAaTeIbHOM KOHTYpe. AHANOTUs MEXIy MEXaHHYECKUMH U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUUECKUE
KosebaHus. PezoHanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA WU
HaIIPSOKCHUS.

Tpanchopmarop. IlpousBoacTso, nepenadya U NOTpPeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU IPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICIIOJIb30BaHUS DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JJIEKTpOIIepeaay.

Llemoncmpayuu

HccnenoBaHue mnapamMeTpoB KOJIEOATENBHOM CHCTEMbI (IIPYXUHHBIA WIH
MaTEeMaTHYECKUN MasiTHUK).

HaGmonenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXACHHBIX KOJIeOaHUH.

Habmronenue pesoHaHca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

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

Pe3onanc mnpu 1oCIEenoOBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaeinb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacmpocTpaHeHuss M JUIMHA BOJdHBL. [lomepedHble M NPOJOJIBHBIE  BOJIHBIL.
WnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

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

DONEKTPOMArHUTHHIE BOJHBL. Y CJIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHME, MPEIOMIIEHHUE, MOJSIpU3aLus, udpakuus,
uHTepepenus. CKOpoCcTh dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3€KTPOMAarHUTHBIX BOJIH. [IprMeHEHnE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHru4ecKue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue ¥ pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

HaOnronenue otpaxeHus: U IpeIoMICHUS] MEXAaHUYECKUX BOJIH.
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Hab6mronenue natepdepennmn u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMIICHUE, MOJSIpU3alus, AUPpaKius, UHTEpPEepeHIus.

Tema 3. Onmuka

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

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHue W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune u3oOpakeHUd B
coOMpaloIMX U pacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

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

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M IMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBIA almapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOISPOUI.

Llemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[lonHOoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paK€HUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.
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[Tosyuenue ciekTpa ¢ MOMOIIBbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.
HaOmronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
H3mepenune nokaszaTess MpeJoMIICHUsI CTEKIIA.
HccnenoBanre cBOMCTB M300paKE€HUM B JIMH3AX.
HaOmronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH

['panuupl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIEIMAIBHOM TEOPUU OTHOCHUTEIIbHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMIYJIHCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitet A. I'. CroneroBa. 3akOHBI
dororddekra. YpaBHenue OiHITelHA st PoTtorddekra. «KpacHas rpaHuiia»
dbotorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doTomaTuuk, comHeuHas 6aTapes, CBETOUO/I.

Jlemoncmpayuu

®dotoadekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[InanerapHas moxpens aroma. [loctynmatel bopa. M3nydenue u moriyionieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMHM Ha Apyroil. Buabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH ATOMA BOJIOPOJA.
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BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.
TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Llemoncmpayuu
Mopuenb onsita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTBI, JIOKA3bIBAIOIIME CIOKHOCTh CTpOeHUs dAnpa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
panuoakTuBHOrO wu3nydeHus. CpoiictBa anbga-, Oera-, ramMma-u3Iy4CHHS.
Binusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimoHHas monens sjapa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ortorsl.
Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext Macchl sapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€ED.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SJIEPHOUN SHEPreTUKU. DKOJIOTHUECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.
OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJieHcTBUS. ENUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
CU€TUrK MOHU3HUPYIOLINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Oransl pa3BUTHs acTpoHOMUH. [IpuKkiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JBH)KECHUE.

ConneuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA W 3BE3.
3BE3BI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3J TJIABHOW IIOCJIENOBATENBHOCTH. BHyTpeHHee crpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXO0XKACHUU U 3BoItonnM CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m aBwxkeHue CoaHLA B
lNanaxtuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. YEpHBIE ABIPHI B sAapax
raJgaKkTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3MydEeHHUE.

MacmrabnHas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUM.

Vuenuueckue nabnrooenus

HabGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpe/eNIeHUs MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/bI.

Habntonenus B Teneckon JlyHsl, minaner, Miieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponb ¢u3uku u acTpOHOMHUM B HIKOHOMHYECKOM, TEXHOJOTMYECKOM,
COIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKA, POJib U MECTO (DPU3UKU
¥ aCTPOHOMHH B COBPEMEHHOM Hay4HOU KapTHHE MUPA, pOJIb PU3NUECKON TEOpUn
B (OpPMHUPOBAHMU TPEACTABICHUN O (U3MUECKOH KapTUHE MHpA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABJICHUM O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenue xypca ¢gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTE€MaTHKH,
OHOJOTrKU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAay4YHbIH (DakT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLUHH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
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MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TMPU3HAKU TMOAOOUS TPEyrOJIbHUKOB,
ompe/elIeHUE TUIONIAIN ITOCKUX GUTYp M 00BhEMA TElL.

buonoeus: snextpuueckue SBICHUS B JKHBOW Mpupojne, KoiebaTenbHbIC
JIBUKECHHS B )KUBOW MPUPOJE, ONTUUECKUE SIBJICHUA B KMBOW MPUPOJIE, NEHUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTYypa TBEPIBIX
TeJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIu3.

l'eoepaghus:  mMarHuTHBIE TIONMIOCA 3eMJIM, 3aJIEKM MarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJICTPSICCHHUIA.

Texnonocus: NWHUAKM DIEKTPONEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAS I1€Yb, pajaap, PaguoONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OMNTHKA,
COJIHEUHas OaTapes.
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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 00ECHIEUUTH JOCTHXKCHHUE CICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MTPEAMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE 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 QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
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,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOMYMBOTO OYTyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,

npUCyIIero (pu3nyeckoil HayKe;
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S) Tpy10BOr0 BOCIIMTAHMS:

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

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

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

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKU  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MNpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a HUMEIOIIUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
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BJIa/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHSATHUSIMU W METOAAMHU
buznuecKoil HayKu;

BJIa/Ie€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 001acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY
METOOB pPELIeHHs 3a1ad (PU3NYECKOTO COJACPXKAaHMS, NPUMEHEHHUIO Pa3IUyHbIX
METOJIOB MIO3HAHUS;

BJaJeTh BUAAMH JEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0O W MPUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTYallUsIX, B TOM YHCJIE IPH CO3AaHUU YUeOHBIX MMPOEKTOB B 00JaCTH (PU3UKH;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M UM aKTyaJM3UPOBaTh 3ajady,
BBIIBUTATh TUINOTE3Y €€ pEeLICHHUs, HAaXOAUTh apryMEHTHI IS JOKa3aTesIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHBIE B XOJ€ pEIUICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIIEHWBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEPEeHOCUTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 001acTh
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/IbI U PELICHHUS;

CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS MHGOpPMAIUU (PU3NUECKOTO COAEPKAHUSA U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IOUCK, AaHAJU3,
CHUCTEMaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMK Pa3IMYHBIX BUAOB U (opm
IpEeCTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJOTHIM B PEUICHHMH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3ama4 Cc coOmroeHreM TpeOOBaHUI APrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B pa3IUYHbIX (hopmarax c
y4€TOM HazHa4YeHUs WHGOPMAIMH U 1IETICBON ayIUTOPHH, BHIOUPAsi ONTUMAIIbHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIHH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:
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OCYIIECTBIISATH OOIICHHE HAa yPOKaX (PU3UKU U BO BHEYPOUHOH AESITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIMKTHBIX CHUTyalludi W CMsT4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JCHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrpenenatb poyid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOU paloOTHI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKThI, OLECHUBATH MAEHU C IO3ULUHAH HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PerysiTuBHBIC YHHBepCaJbHbIe y4eOHblIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIATh MO3HABATENIbHYIO AESTENBHOCTh B 00JacTH
GU3MKM U acCTPOHOMMHM, BBISBISATH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUIEHMs] pacUETHBIX M KaueCTBEHHBIX
3aJ]1a4, IJIaH BBINOJIHEHUSI PAKTUYECKON padOThI C Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaThH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HPYAUIMU B 00JIacTH
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBbHOCTD,

OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;
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BIAJIETh HAaBBIKAMH  IIO3HABATEIbHOW  pe(JIeKCMH KaK  OCO3HaHUS
COBEPIIAEMBIX JEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUI;

UCIOJIb30BaTh MPUEMBI peduieKCUn AJIs OLIEHKU CUTYaIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH PEIICHHS IO HX
CHIDKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHajlu3e pe3yabTaToB
NesITeTbHOCTH;

IPUHUMATD ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTyMEHTHl JIPYTHX IIPH aHalu3e pe3yJIbTaToB
JeSITeTbHOCTH,

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mporuecce nocTKeHUs! TUYHOCTHBIX PE3YJbTATOB OCBOCHMS IMPOrPaMMBbI
no ¢Qusuke AN YpPOBHS CpeAHero oOimero oOpa3oBaHHs y OOyYaromMXcs
COBEPILICHCTBYETCS IMOIMOHAIBHBIN UHTEJUICKT, Ipe/IoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIILHOE
COCTOSIHWE, BUJIETh HAINPaBJICHUS Pa3BUTHs COOCTBEHHOI SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHS, BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
HYMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpeMIIEHHE K JTIOCTHKEHUIO LEIH U
ycIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JICWCTBOBATH HMCXOJIS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
JpyTruX, YYWUTBIBaTh €ro MpHU OCYIIECTBICHUUM OOLIeHHS, CHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMATBHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3a00TUTKCS, IPOSIBIISTh MHTEPEC U Pa3peiaTh KOH(IUKTHL.

ITPEAMETHBIE PE3YJ/IBTATDBI
K xonumy oOyuenus B 10 kyacce npeaMeTHbIE pe3yJbpTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHHIA:
JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii IPU pelieHnH (PU3NUECKUX 3a]1ay;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHHS BEIECTBA U
NEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KEHHE TI0 OKPY)KHOCTH, HWHEpLHs,
B3auMoJielicTBUE Tel, Tuddy3us, OpOYHOBCKOE JIBHKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIAXKIESHUH ), TETNIOBOE
paBHOBECHE, UCIAPEHHE, KOHICHCALIUS, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHuM B 3aKPHITOM
cocyle, CBsI3b MEXIy MapamMeTpaMud COCTOSIHMS Ta3a B H30Ipolieccax,
AJIEKTpU3AIUS TEJl, B3aUMO/ICHCTBUE 3apsJIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIDKCHHE, WCIIONL3ys (PU3NYECKUe BEIMYWHBI:
KOOpAMHATa, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, macca Teja, cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIrusi, MEXaHU4ecKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIWYUH, WX OOO3HAYECHUS W EIUHHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYyTUMU
BCIIMYNHAMU;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCTIONB3Yysd (U3WUYECKUEe BEIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKasi SHEPrUsl XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBaJApaTUUHAs
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOO (PUIMEHT TMOJE3HOTO JCWCTBUS TEIUIOBOTO JIBUTATEINSA;, IIPH OINKCAHUU
NPaBWIBHO TpaKTOBaTh (DU3UYECKUH CMBICIT HCIHOJIB3YEMbIX BEIWYMH, HX
0003HaYEHHUSs W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(bU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIMUYNHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIMYUHBI: JICKTPUICCKUN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIUAN, PA3HOCTh MOTECHIMAJIOB;
IpU OINHCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUH CMBICT HCIOJIb3yEeMbIX
BEeITUYMH, WX OOO3HAYCHHS] M CIUHMIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTUYHHY C APYTUMH BEIMYUHAMY,

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI Y TIPUHLHKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHUYECKOW OHHEPruu, 3aKOH COXPaHCHUS MMITYJIbCa,
HNPUHLUN CYNEPHO3ULIUA CHUJI, HPUHIUII PABHOMPABUS HHEPLHUAIBHBIX CHUCTEM
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OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOECHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOU SHEPTUH TEIUIOBOTO JBUKEHHSI MOJIEKYII C
aOCOJIIOTHOM TeMIIepaTypoM, MEpPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS
IEKTPUYECKOro 3apsja, 3akoH KylloHa, Npu 3TOM pas3iavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
00JacT) NPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUS UX OE30MACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX H3MEPEHUN, MPU 3TOM
dbopmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOIO OOOpYAOBAaHHSA, IMPOBOAUTH ONBIT U
(opMyJIMpPOBATh BHIBOJIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (QU3NYECKUMHU  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢uKcHpOBaTh PE3yNbTAaThl IMOJYYCHHON 3aBUCUMOCTU (DU3MUECKUX BEIUYUH B
BUJIE Ta0nuIl U rpaMKOB, AENIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS,

co0iroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax Y4eOHOIro SKCIHEpPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIAOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCIOJIB3YS (PU3NMUECKHE 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEJIUYMHBI U (POPMYIIHI,
HEOOXOUMbIe N7l €€ pElICHUs, MPOBOJUTH pPacuéThl M OICHUBATh PEaTbHOCTD
MOJIy4YEHHOT0 3HaUY€HUs (PU3HUECKON BEITMYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LIEIIOYKY PACCYKIEHUM C ONOpPOM HAa WU3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sBICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TPEJCTaBJIECHUs y4€OHOW U HAay4yHO-NOMYJISIPHON MH(pOpMALUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyt0 HH(OPMALIHIO;
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IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
11 obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTathb B TpYIINE C BBHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH pabOTy TPYIIbl, PaLUOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENLHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIEHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIIBHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
$u3nYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUS W3YyYEHHBbIX (U3UYECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbII UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aJ1ay;

pacno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN U KBAHTOBOUW (DU3UKH: 3IEKTPUUECKasi IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJIECHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHAas MHIYKIUSA, ACHCTBME MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JEKTPOMAarHUTHBIE KoJeOaHusd U
BOJIHBI, TNPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPaKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJSApU3ALMs  CBETa, AUCIEPCHUS] CBETa,
doToanextpudeckuii 3ddext (poroaddexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE
JUHEWYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
paziiOaKTUBHOCT;

OMKCHIBAaTh W3YUYEHHBIE CBOWMCTBA BEIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBICHUSA (TPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSIKEHUE, AJIEKTPUUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIIMATIOB, 3JEKTPOABMKYIIAs CUja, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuia Awmrmepa, cuia JlopeHua, HWHIYKTUBHOCTD
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
KojeOaHuN B KoJeOATeNTbHOM KOHTYpe, 3apsii M Cuja TOKa B Mpolecce
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TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTHUYECKAs CHUJa JIMH3bI, MPU OIMUCAHUM MPABUIBHO TPAKTOBAaTh (HU3MUECKUN
CMBICIT HCHOJB3YEMBIX BEIWYUH, HMX OOO3HAUYEHHUS U EIAWHMIIBI, YKa3bIBAaTb
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (PU3MYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYMHAMU;

ONKCHIBATh M3YyYEHHbIE KBAHTOBBIE SBJIEHUS U IMPOLECCHI, HCIOIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, YHEPTUS U UMITYJIbC (POTOHA, IEPUO NOJIYpacaad, SHEPTUs CBSI3U
aTOMHBIX $J€p, IPU OINUCAHUU INPABUIBHO TPAKTOBaTh (U3NYECKUN CMBICI
UCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABICHUS, UCIONIB3Ys (hU3NUECKUE
3aKOHBI U NMPUHLUIBL: 3aK0OH OMa, 3aKOHBI NIOCJIE0BATENBHOIO U MapajIeIbBHOIO
COCAUHEHHs] TNPOBOJHUKOB, 3akOH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIUHU, 3aKOH NPSIMOJIMHEWHOTIO PAacCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITEeHa 11 (oTorddekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHCHUS HUMIIYJIbCA, 3aKOH COXpPaHEHUS
IEKTPUYECKOTO 3apsA/a, 3aKOH COXPaHEHMs MAacCOBOI'O YMCIIA, MOCTYJaThl bopa,
3aKOH PaJMOAaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAKEHHWE U YCJIOBHs (IpaHHUIbI, OOJACTH)
NPUMEHUMOCTH;

ONPEIENATh HAIIPABICHUE BEKTOPAa MHIYKIIMM MAarHUTHOIO MOJIS IPOBOJHUKA
C TOKOM, cuiiel Ammnepa u cuisl JlopeHna;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3NYECKUX SIBICHUN W
IIPOLIECCOB € HCIIOJIB30BAHUEM IPSMBIX M KOCBEHHBIX H3MEPEHHMH: IIPU ITOM
dbopmynupoBath MpobOiieMy/3amadyy HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTrh YCTaHOBKY H3 MPEUIOKEHHOTO0 O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOJIBI;

OCYILIECTBJISATh NPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMs] U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX M3MEPEHMM: TpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUZAE TAOIMI] U
rpa(uKoB, AeJaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICOBAHMUS;
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coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemary pacu€THble 3aJadd C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (hU3MUECKHUe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIHL,
HEOoOXOUMbIE NIl €€ pelIeHUs, MPOBOAUTh Pacu€Thl M OLICHMBATh PEAJbHOCTH
HOJIyYEHHOT'0 3Ha4€HUs (PU3UYECKON BEITMYUHBL;

pelaTh KaueCTBEHHbIE 3a7aui: BbICTPAUBATD JIOTHYECKU HEPOTUBOPEUUBYIO
LENOYKY PacCyX JCHUA C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
bu3nYecKue SIBICHNUS;

UCIONB30BaTh  IMpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(POPMALMOHHBIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TOMYJISIPHON MHGOpMaIUK, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyto HH(POPMAILIUIO;

OOBSACHATH TPHUHIUMBI JEHCTBUS MAIUH, MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOI0 UCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3UKE B MOBCEAHEBHON >KU3HU
Ui oOecrieueHus: 0€30MacHOCTH MPU OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJICHUSI HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpynIe C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PpACHpENEsaTh OOS3aHHOCTH U
IUTAHUPOBATh JIE€ATEILHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBATHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. DUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
’ A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunamika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 hitps+//m.cdsoo.rw/7f4 1bf72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHUU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 O 10 1
CHOBBI TEPMOMHHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK

®a3oBble IEPEXOIbI

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

Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

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

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

32



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

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

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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