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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabdodeil MporpaMMbl BOCHHUTAHHS U
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOpMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydawomuxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pPe3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CB3e (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpenaMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBHIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[TporpamMma no u3mke BKIIOYAET:

e IJITAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3MKU Ha 0a30BOM YypOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e coJIepxaHue yueoHoro npeamera «Pu3nka» mo rojgaM 00ydeHHUs.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHME MW aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
W3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METO] TO3HAHUSI PU BBIMOJIHEHUU UMH Y4€OHBIX UCCIICIOBAHUMA.

B ocHoBy Kypca ¢u3MKu i YpOBHS CpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pa3leioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOTIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHUH, [Jisl ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUW H
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA00PAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HWCXOMsd W3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJENAETCS PEHIEHUIO PACUYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jena Kypca, Tak M MHTETPUPYS 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHUE (OpMHpYETCs B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE JI YYEHUUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e popMupoBaHuEe HHTEpECAa M CTPEMIJICHHS OOYYarOIIMUXCS K HAydHOMY
W3YYCHUIO TPUPOJbI, PA3BUTHE WX HHTEIJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TIPEJCTABICHUI O HAYYHOM METOJC MO3HAHUSA M (POpMHUpPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepUu M PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHHE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJIb30BAaHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TMPEACTABICHUM O poiu (U3UKU JUIsl PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecreynBaeTCsl pelieHHeM CIeAYIONNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e IpUOOpETEHHE CUCTEMBI 3HAaHUI 00 00IMMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e popMUpOBaHHE YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

*OCBOCHHME CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e[IOHUMaHHE (PUINYECKMX OCHOB U MPHUHLMIIOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

*OBJIQJICHUE METOJIaMU CaMOCTOATEIBHOTO IUIAHUPOBAHUA M MPOBEACHMUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JIaHUE YCIIOBUH HJISl Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoautcs 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henenio), B 11
kimacce — 34 gaca (1 Jac B Hezelo).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKEe MepeueHb Ja0opaTOpHBIX U
IPAKTUYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YUMTENb JIeJdaeT BbIOOp
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o mpupone. Hayynbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
mupa. Ponb JKCriepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBIL.
OKCIIEpUMEHT B (PU3HKE.

MopnenupoBanue (U3NYECKUX SIBJICHUM M mporieccoB. HayuHble TMIIOTE3BI.
®duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI NPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m mMecto QUMK B (OPMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUYKEHHSI.
Cucrema otcu€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE nBkKeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JUHENHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPAIUMsl KUHEMAaTHUECKUX XAPaKTEPUCTUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO T CHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeid  3akoH  HprotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnepoBanne yciaoBHM PABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUHU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysusa. Xapaktep ABUKEHUS W
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Llenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHHsS dvactul rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchbl BO3JyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmonuHamMuueckass cucrema. BHYTpEeHHsAST 3HEpPrusi TEPMOJIUMHAMHYECKON
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHom mporecce. I[lepBplii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mamuHbl.  [IpUHOUNBL ~ JEWCTBHST — TEIJIOBBIX — MAIIKH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT J1aBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlIeCTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuka
DnekTpusalus Ted. OJNeKTpudeckud 3apsia. [IBa Buaa 3IEeKTpUYECKHX

3apAa0B. HpOBOI[HI/IKI/I, JAUDJICKTPUKH W IIOJYIIPOBOJHUKH. 3aKoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaa.

BsaumopeiictBue 3apsan0B. 3akoH KyioHa. ToueuHbli 3IEKTPUYECKU 3aps.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULINU ANEKTPUUECKUX Tonel. JIMHUKM HanpsKEHHOCTHU SJIEKTPUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh TJIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUJIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOTHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTO#) 5ekTprudeckoi uenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEpHUAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMmoaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHYKIIMH TOJISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe T0JI€ TMPOBOJHMKA C TOkKoM. KapTuHa JWHUN UHIYKUIHUH
MAarHuTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOIyJib M HalIpaBJICHUE. [[BUKEHNE 3apsIKEHHON YaCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SlBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJBIKYIAs CUjla HWHIYKIMH. 3aKOH JJIEKTPOMarHUTHOM
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe TmoJsie. DJEKTPOJBIKYIAsA CUJIa WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJJHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMHU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHudeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBeHMEe CAMOMHTYKIIWH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumHvle KO1€0aHUA

Konebarenbnas  cucrema.  (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u $aza KoyeOaHUN.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHMYECKUX KOJICOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJICATPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'uM B UJ€aTbHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IeKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: DIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU AJEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTenbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peoMIICHUE, OJSIPU3aLUs, JUPPAKIHsL, HHTEpPEepEHIHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonydyeHune cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panuil  OPUMEHMMOCTH — Kilaccuyecko — MexaHuku.  [locTynaTsl
CHELMAILHOM TEOPUM OTHOCHUTEIBHOCTU: HMHBAPUAHTHOCTH MOAYNSI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU M COKpAIICHHE
JUTVHBI.
OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3HCpI‘I/I}I
ITIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTON. DHEPTHUS
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHenue DiinmreitHa 1y gortodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMTHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acCTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPO/IA.

BousHoBBIE cBOVicTBa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
Ty alu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneneHuio  cocTasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBaneHnko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsbl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Snepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JiemMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otansl pa3BUTHs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHast cucTeMa.

Connne. ConHewHast akTUBHOCTh. Mctounuk sHepruu CosiHIIa W 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKICHUHU U 3BoJtouu CosHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ma. Pasberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs TI0JIOKEHHSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOM cepax NeaTeTbHOCTH YEIO0BEKa, POJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUI O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KUBOW Mpupojne, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Ddusuka» Ha ypOBHE CpEAHEro OOIIero
oOpa3oBanust (0a30BBII YPOBEHB) JOHKHO OOECIIEUUTH JOCTHKEHHUE CIIETYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSA ydeOHOro mnpeamera «Pu3MKay JOJHKHBI

OTpakaTb TOTOBHOCTb M  CIOCOOHOCTh OOYyYarOIIUMXCS PYKOBOICTBOBATHCSA
chOpMHPOBAaHHONM BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM LEHHOCTAM POCCHICKOTO OOIIEeCTBa, PpaCHIMPEHUE KUIHEHHOTO
ONbITa W OMNbITA AESITEIBHOCTU B MPOILIECCE peaju3allii OCHOBHBIX HANpaBJICHUN
BOCIIUTATEIbHON EATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

Cc()OPMUPOBAHHOCTh T'PAKIAHCKOW MO3UIUU OOYYaIOLIErocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATUHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKHX  T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B HMHTEpPECaX IPaXIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uxX (YHKIUSIMHA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUMCKON MPAKIAHCKOW WAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OLICHMBATh CHUTYallMl0 M NPUHUMAThb OCO3HAHHBIE pELICHUS,
OPUEHTUPYSACh Ha MOpaIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
JEATEIIbHOCTU YYEHOTO0;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3C¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOUYas 3CTETUKY HAyYHOIO TBOPUYECTBA,
npUCyIIEro (pU3nyeckoi HayKe;

5) TPpy10BOT0 BOCIIMTAHUSI:

UHTEPEC K pa3IudHbIM cepaM npodeccuoHaNIbHON 1eITeIbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (U3MKOM M TEXHHUKOW, yMEHHE COBepIIaTb OCO3HAHHBIA BBIOOP
Oyayiieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIE TJIAHBI;



TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPa30BaHUIO B 00JIACTH
($u3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) IK0JI0rNYecKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh  AKOJOTUYECKOW KYJIbTYpbl, OCO3HAaHHUE TJI00aTBLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ACHUCTBUU B OKPYXAIOUIECH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

paCIIMPEHUE OIbITA JEATEIbHOCTH SKOJOTHMYECKON HAMPABIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME IEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (U3MKH OCYIIECTBISATH MPOECKTHYIO M UCCIEI0BATENbCKYIO JEATEIbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBeEPCAJIbHbIE YUeOHbIE JeiiCTBUS
Bba3oBble JiorH4ecKue AeiicTBUs:

CaMOCTOSITENILHO  (OpPMYyJIMpPOBaTh M aKTyaJu3UpoBaTb  Mpodiemy,
paccmaTpuBath €€ BCECTOPOHHE;

ONpENENATh UENU JEATEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUH HX
JOCTHKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PH3UIECKHIX
SIBJICHUSX;

pa3pabatrbiBaTh IUIaH peUIeHUs] MpoOJeMbl ¢ Y4ETOM aHaiu3a HMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBBI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BBIIOJIHATH PabOTy B YCIOBUAX PEaJIbHOTO, BUPTYATBHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJa/JIeTh HAy4YHOH TEPMUHOJIOTHEN, KIIOYEBBIMH TOHATUSMU U METOJaMU
buznueckoil HayKu;

BJIa/I€Th HAaBBIKAMHU y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOM AESITENbHOCTH B
o0nacTu (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB peHIeHHs 3adad (U3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MO3HAHUS;
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BJIAJECTh BUJAMU JE€ATEIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTallud, MpPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Pa3NUYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIAITh  MIPUYMHHO-CJICJICTBEHHbIE CBSI3W M aKTyaJM3upoBaTh 3ajiavy,
BBIJIBUTATh TUIIOTE3y €€ PEIICHMs], HAXOAUTh apTyMEHTHI JIJIS I0KAa3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHaAJIM3UPOBATh MOJYyUYEHHBIEC B XOJ€ PELICHUS 3aja4H Pe3yibTaThl, KpUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HAHUA 1O (U3MKE B TPAKTHUECKYI0 00JIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTb OpUrHHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJa/IeTh HaBBIKAMM MOJydyeHHUs HHPOpMaUM (PU3HUECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IIOUCK, aHAJU3,
CHUCTEMAaTH3allMI0 M HWHTEPIpETANi0 HHQPOPMAIMN PA3TUYHBIX BHIOB U (QOpM
IIPEICTaBICHNUS;

OLIEHWBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEICTBA MHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
B pEHICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 3a7ad C
coOoicHueM TpPeOOBAaHUM HSPrOHOMHMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPAaBOBBIX W OJTHYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0e3011acHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJAEPKAaHUS B Pa3IMuHbIX popMarax ¢ yuyéToM
Ha3HaueHUs MHGOPMAIMK U 1EJIEBOM ayJUTOPUH, BHIOMpas ONTHUMAIbHYIO (Hopmy
MPEJICTaBICHNUS U BU3YyaTH3aIIH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHS:

OCYIIECTBJISITH OOIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JIEATECIIBHOCTH;

pacrno3HaBaTh MPEANOCHUIKN KOHMINKTHBIX CUTYAllUN U CMATYATh KOH(ITUKTHI;

pPa3BEPHYTO M JIOTMYHO H3J1araTb CBOK) TOYKY 3PEHHUS C MCIOJb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMAaTh M HWCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOU
padoThI;

BBIOMpPATh TEMAaTUKy M METOAbl COBMECTHBIX JIEUCTBUH ¢ Yy4€TOM OOIIHMX
WHTEPECOB U BOZMOYKHOCTEN KaXKJAOTO WICHA KOJIJICKTUBA;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIBbHOCTH, OpPraHu30BBIBATH U
KOOPJAMHUPOBATH JCUCTBUSA MO €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JEHUCTBUM,
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pactpeneisaTh poiad ¢ Y4ETOM MHEHUH YYacTHUKOB, OOCYXKAaTh pPe3yIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA U KaXJOTO yJYaCTHHUKA KOMaHMABI B OOIIHN
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBbIE MPOEKTHI, OIEHUBATh MAEM C TMO3UIHMH HOBU3HBI,
OPUTUHAJIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISATh TO3UTUBHOE CTPATErMUECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENLHO OCYIIECTBISATh MMO3HABATEIbHYIO JEATEIbHOCTh B 00JIACTH
GU3MKM W AacCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTh U  (POPMyIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTABIISATh IJIAaH PEIICHUS pACUETHBIX U KAUECTBEHHBIX 3a]1a4,
IUIaH BBIMIOJIHEHUS TMPAKTHYECKOM pPabOThl € Y4ETOM HUMEIOIIUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUMH;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacuMpsATh paMK{ y4€OHOTO TIpeMETa HA OCHOBE JTUYHBIX MPEANOYTECHUN;

Jenath OCO3HAHHBIA  BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crioco0CTBOBATh (POPMUPOBAHUIO U TIPOSIBJICHUIO SPYAUIIMU B 001aCTH (PU3HKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYJbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEJISIM;

BJIaJICTh HaBbIKAMHM MMO3HABATEJILHOU pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX TPOLECCOB, UX PE3YIbTATOB U OCHOBAHWUN;

UCIIOJIB30BaTh MPUEMBI PEQIICKCUU JJIS OIEHKU CUTYyalliu, BHIOOpa BEPHOTO
pelieHus;

yMETh OIIGHMBAaTh PHUCKM M CBOCBPEMEHHO IMPUHUMATh PEIICHUS 0 HX
CHIKEHHUIO;

NpUHUMAaTh MOTHBBI W apryMEHTbl JPYrUX IIPpU aHaJIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEHThl JPYIHMX TIPpU aHaJIU3€ pPe3yIbTaTOB
JeATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce 10CTUKEHHSI TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrPAMMEI IO
dbusuke I8 ypOBHS  CpeIHEero oOmiero o0pa3oBaHus Yy  OOydYarommxcs
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COBEpIICHCTBYETCS HYMOIIMOHATBHBIH MHTEIJICKT, IIpeIoJIararoIIui
c(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIMOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIHHOE
COCTOSIHWIC, BUJICTHh HAMPABICHHS PAa3BUTHS COOCTBEHHON SMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJMPOBaHUS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh  aJalTHPOBATBHCS K
AYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONIEH CTpEMIICHHWE K ITOCTIDKEHUIO I U
yCIIexXy, ONTHUMH3M, HWHHUIIMATUBHOCTh, YMEHHUE JCWCTBOBATh HCXOASl M3 CBOHX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CIIOCOOHOCTHh MOHUMATh AMOIIMOHAILHOE COCTOSHUE
JPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO
U COTIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHUS C
JIPYTUMU JTIOABMH, 3200 TUTHCS, POSBIISATH HHTEPEC M pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI
K xonity o0yuenust B 10 kiacce nmpeaMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B GHOpPMHUPOBAHUU
COBPEMEHHOW HAY4YHOM KAapTUHBI MHpA, B PA3BUTUU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

VUYUTBIBATh TPAHUIBI TMPUMEHEHUS U3YUYCHHBIX (DU3NYECKUX MOJIETEeH:
MaTepuaibHas TOYKa, MHEpLUaIbHAs CHUCTeMa OTCYE€Ta, abCOIIOTHO TBEPAOE TeEJo,
UJICAIBHBIN Ta3, MOJEIHU CTPOCHUS Ta30B, KUAKOCTEUM U TBEPABIX TEJ, TOYCUYHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacno3HaBath (U3MYECKUE SIBICHHS (IIPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHWKU, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEIIEeCTBA U
ANEKTPOANHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKECHHUE,
CBOOOIHOE MaICHUE TEJl, ABUKEHUE TI0 OKPYKHOCTH, UHEPITUS, B3AUMOICUCTBHUE TEJI,
nuddys3usi, OpOYHOBCKOE JBIKEHHE, CTPOCHHME JKUJAKOCTEH U TBEPIBIX Tel,
U3MEHeHHe 00bEMa Ten Mpu HarpeBaHuM (OXJIaXIECHWH), TEIUIOBOE paBHOBECHE,
UCIIApEHHE, KOHJECHCAlUs, IUIaBJICHUE, KPUCTAJIU3AIUS, KUIICHUE, BIIAXKHOCTD
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MIPU €ro HarpeBaHUM B 3aKPBHITOM COCY/E, CBSI3b
MEXKJy TapaMeTpaMH COCTOSIHHMS Ta3a B U30Ipoleccax, »dJIEKTpHU3alus Tel,
B3aUMO/JICCTBUE 3aPSJI0B;

OMHUCHIBATH MEXAHWYECKOE JBIKCHHUE, HCMOJNB3Yys (Pu3nueckue BeTUYUHBI:
KOOpAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Telia, CHIIa, UMITYJIbC
Tela, KWHETUYECKas HHEPTus, MOTEHIMaIbHAsl JHEpPrus, MexXaHudeckas paboTa,
MEXaHMYeCKass MOIIHOCTh, NpPH ONHCAaHWU MPABWIHHO TPaKTOBaTh (HUINUECKUI
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CMBICII UCIIOJIb3YEMbIX BETUYUH, UX 0003HAUEHUS U €IMHULIbI, HAXOAUTH (POPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEIMUYMHY C IPYTHUMH BEIIMUYNHAMU;

OMKCHIBATh HW3YYCHHBIC TEIUIOBHIC CBOWCTBA TEN M TEIUIOBBIC SBJICHUS,
UCTIONb3ysl (U3MYECKUE BEIWYMHBL: JIaBIICHUE Ta3a, TeMIleparypa, CpeaHsis
KMHETHYECKasi PHEPrusi XaOTUYECKOIO ABMKEHUS MOJIEKYJ, CpeIHEKBaJpaThuyHas
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHl, BHYTPEHHSs BSHEprus, padoTa rasa,
KOO (PUIIMEHT TOJNIE3HOTO JEHWCTBHUS TEIJIOBOTO JBUTATENS; TMPH ONMUCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEeMBIX BEJIMYHMH, UX
0003HaYEHUs U €AUHUIIBI, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTUMH BEIMUYUHAM;

OMUCHIBATh M3YUYCHHBIE JICKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUYECKHUE
sBJICHHUS (TIPOIIECCHI), MCIOJIB3YS (DU3UYECKHUE BEIMYHMHBI DJICKTPUUECKHA 3aps,
AIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTh TOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
IIPU OMHUCAHUU MPABUIILHO TPAKTOBATH (PU3UYECKUN CMBICI UCTIOIb3YEMBIX BEIUYUH,
ux O0O0O3HAUCHUS U EIUHUIIBI; YKa3biBaTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYIO BETMYHUHY C IPYTUMH BEIMUYNHAMU;

aHaJIu3UPOBaTh (U3MYECKHUE TPOIECCHl U SBJICHUS, HMCHOJb3ys (U3UUYECKUE
3aKOHBI M MPUHIMILL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXAaHWYECKON DHEPTUH, 3aKOH COXPAHECHUS UMITYJIbCA, MPUHIIUI
CYTIEpPIIO3UIIMA CHWJI, TPHHIIMI PaBHONPABUS HMHEPIUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeIHEeN KUHETHUYECKOW JHEPruM TEIJIOBOTO JBIXKCHUS MOJIEKYJ C aOCOIIOTHOU
TEeMIIepaTypoil, MEePBbIi 3aKOH TEPMOJAMHAMUKU, 3aKOH COXPAHEHUS IJIEKTPUUECKOTO
3apsna, 3akoH KysoHa, mpu 3ToM pa3nnyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0
MaTEeMaTUYeCKOE BbIPAKEHUE U yCIOBUSA (TPaHHULIbI, 001acTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHITUIIBI ICHCTBHS MAIIWH, TPUOOPOB U TEXHUUICCKUX
YCTPOMCTB; pa3inyarh YCJIOBHUS MX O€30MAaCHOr0 HMCIOJb30BaHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh DKCIEPUMEHTHI TI0 HCCIECIOBAHUI0 (U3HUECKUX SBICHUN U
MPOIIECCOB C WCIOJB30BAaHUEM TPSMBIX M KOCBCHHBIX HW3MEPCHHH, TIPU 3TOM
dbopmynupoBaTh NMpodeMy/3aiady U TUNOTE3y Y4EeOHOTO IKCIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHMsI, IPOBOAUTH OMBIT U (hOPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIATh MPSMBIE U KOCBEHHBIC M3MEpPEHUS (U3MUYCCKUX BEIMYHH, MPHU
TOM BBIOMPATh ONTHMAJIBHBIA CIIOCOO0 HW3MEPECHHUS W HCIOJIb30BaTh HW3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIENOBATh  3aBUCUMOCTH  MEXAY  (U3MUECKUMH  BEIUYMHAMU  C
WCIIOJIb30BAaHUEM TPSAMBIX HM3MEPEHHM, MPH OSTOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUPOBATh PE3yJbTATHI MOTYYCHHOW 3aBUCUMOCTH (DM3UYCCKUX BEIIMYUH B BHJIC
TalauIl U rpadMKOB, JIeJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOI0/IaTh TpaBujia OE30MacHOTO TpyJa NP TPOBEICHUU HCCIEAOBAaHUN B
paMKax y4eOHOTO SKCHEpPHUMEHTa, Y4eOHO-MCCIEIOBATENbCKON ¥  TMPOEKTHOM
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NEATEIbHOCTH C HCIOJIb30BAHUEM M3MEPUTENbHBIX YCTPOMCTB M J1abOpaTOPHOTO
000pyIOBAHUS;

pemaTh pacuéTHBIC 3a/1a4M C SBHO 33JaHHON (PM3UYECKON MOJIENBIO, UCTIOIb3YS
¢dbu3nUecKue 3aKOHbI M MPUHIHUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJladyd BbIOUpATh
(bU3MYECKYI0 MOJIENh, BBICHATh (PU3NUECKHE BEIIMYUHBI U (POPMYJIIbI, HEOOXOAUMbIE
Il €€ pelieHus, MPOBOJNUTh PACUYETHI U OLECHHBATH PEAIBHOCTH IOJIYYEHHOTO
3HaYCHUS (PU3NIECKON BEITMIHUHEI;

pelaTh KaueCTBEHHBIE 3aJjayd: BBICTPAUBATh JIOTMUYECKU HEMPOTHUBOPEUYUBYIO
LEMOYKY PacCCyXJCHUNM C ONMOpPOM Ha H3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH H
busnuecKkue SBICHUS;

WCITOJIB30BATh TP PEIICHWN YYeOHBIX 3a7a4 COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTUU [IJIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U TPEICTABICHUS
y4eOHONM ¥ Hay4YHO-NOMYJSAPHON HH(pOpMAlUM, TIOJIYYCHHOW U3 Pa3IUYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMyI0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

HCITI0JIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HH IS
oOecrieueHusi 0€30MaCHOCTU TpU OOpalleHUHu ¢ TpUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBaMH, NJIE COXPaHEHUs 3J0POBbsI U COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpEaE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PA3IUYHBIX COIMATIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbL, PAIMOHAIBHO PpACHIPENesITh OO0S3aHHOCTU U
IJIAHUPOBATh JIESITEIBbHOCTh B HECTAHJAPTHBIX CUTyallUsX, aJICKBATHO OILICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCcMaTPUBAEMOM MPOOJIEMBI.

K xonIity o0yuenust B 11 kiacce nmpeaMeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (u3uku B GHOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTU JIOACH, IEJIOCTHOCTh U €IMHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHHS] HW3YYEHHBIX (U3HUYECKUX MOJICIICH:
TOYEYHBINA JJICKTPUYECKUN 3apsifi, JIyd CBETA, TOUYCUHbIM UCTOYHHMK CBETA, SACpHasd
MOJIe/Ib aTOMa, HYKJIOHHAsI MOJIEIh aTOMHOTO siJipa P pelIeHUH (U3NYECKUX 3a1a4;

pacno3HaBath (U3MYECKUE SIBICHHS (IIPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (PM3UKHU: DJIEKTpUUYECKass MPOBOJUMOCT,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aWMOJICHCTBUE
MarHuTOB, JIEKTPOMATHUTHAS UHIYKIIHS, IEMCTBUE MArHUTHOTO IOl HA TPOBOJHUK
C TOKOM M JBWXKYIIMICSA 3apsi, OJJICKTPOMArHUTHbIE KoJieOaHUsI W BOJIHBI,
MPSAMOJIMHEUHOE pacnopocTpaHEeHUe CBETa, OTpaXEeHHUe, IIPETOMIICHHUE,
uHTepdepeHus, audpakuus W [OJIIpHU3alMs  CBETa, JUCHEPCHS  CBETa,
dboroanekTpudeckuii 3ddext (pororddekr), cBeToBOC AaBIEHHE, BO3HUKHOBCHHE
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JUHEWYAaTOro CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHAs
PaA0aKTUBHOCTD;

ONKCHIBATh HW3YYEHHBIE CBOWCTBA BEIIECTBA (BJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE, TIEKTPUUECKYIO TPOBOJIUMOCTD PA3IMUHbBIX CPE/) U DJIEKTPOMArHUTHbBIC
sBJIeHUs (TIPOLIECCHI), MCIOJIb3YsS (DU3UYECKUE BEIMYUHBI: DJIEKTPUUYECKUN 3aps,
CHJIa TOKA, BJIEKTPUYECKOE HAIPSIKEHUE, FIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh
NOTEHIMAJIOB, 3JEKTPOABIKYLIAs CHUJla, paboTa TOKA, MHAYKLHMS MarHUTHOTO MOJIA,
cuina Amrepa, cuna JlopeHua, HHIyKTUBHOCTh KaTYIIKU, SHEPTHS 3JEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MePUO U YacToTa KoseOaHuil B KoJie0aTeIbHOM KOHTYpE, 3apsi
U CHJIa TOKa B MPOIIECCe TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KosieOaHuii, GOKycHOE
pPacCTOSIHUE M ONTHUYECKas CUJla JIMH3bL, NPU ONHWCAHWHM MPABUJIBHO TPAKTOBATH
(Gu3MYECKUi CMBICIT HCIOJNB3YyEMbIX BEJIWYUH, HX OO0O3HAUEHUS U EIUHUIBL,
yKa3bIBaTh (POPMYJIbl, CBS3bIBAIOLINE JaHHYIO (U3MUYECKYIO BEJIWYUHY C APYTUMHU
BEJINYMHAMU;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SBJICHHS W IPOLECCHI, HCIOIb3YS
(bu3MYEecKue BEIUUYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIMHA BOJIHBI U 4aCTOTA
CBETa, PHEPrus U UMITYJIbC (POTOHA, MEPUOJ MOTypacIaga, SHEPTUsl CBSI3U aTOMHBIX
sJep, IpU ONHCAHUM MPABWIBHO TPAKTOBaTh (PU3MYECKUI CMBICI HCIIOIb3yEMbIX
BEJIMYMH, UX 0003HAYEHUsI U €JUHUIIbI, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOILNE JAHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTMMH BEJIMYMHAMU, BBIYHMCIIATH 3HAUCHHE (PU3NYECKON
BEJINYUHBL;

aHAIM3UPOBaTh (PU3NYECKHE MPOLIECCHl U SIBICHUS, HMCHOIB3Ys (U3UUECKUE
3aKOHBI M NPUHOUIBL: 3aKOH OMa, 3aKOHBI IOCJIEIOBATEIbHOIO U MapajlIeIbHOIO
COCOMHEHUS NPOBOAHUKOB, 3akOoH Jxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOMU
WHIYKIUHU, 3aKOH MNPSAMOJUHEHHOT0 pPACIpPOCTPAHEHMSI CBETA, 3aKOHBl OTPAKEHUS
CBETa, 3aKOHbI MPEJOMIICHHUSI CBETa, ypaBHeHUE OWHIITEHHa misi (oTodddekra,
3aKOH COXPAaHEHHs HHEPIHUH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXPAaHEHUs
IIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMCIIA, MOCTYJaTel bopa,
3aKOH PaJMOAKTUBHOIO pacraja, Ipu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €ro MAaTeMaTUYeCKO€ BBIPAXKEHUE U YCJIOBHUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENENATh HANPABIEHNE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJISI IPOBOJHUKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh N300paKeHHE, CO3aBAEMOE INIOCKUM 3€pKaJIOM, TOHKOMN
JIMH30M;

BBINIOJIHATh DKCIEPUMEHTHl MO0 KCCIEJOBAHUIO (U3UMYECKUX SIBICHUH U
IIPOLIECCOB C MCIOJIb30BAHUEM IMIPSMBIX M KOCBEHHBIX HW3MEPEHHUI: NPH 3TOM
dbopmynupoBath MpodiaeMy/3anady U TUMOTE3Y YYEOHOTO SKCIEPUMEHTa, cCOOUpaTh
YCTaHOBKY U3 MPEJJIO)KEHHOT0 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (POPMYJIHPOBATH
BBIBO/IbI;
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OCYILECTBIATh NPSIMbIE U KOCBEHHBIE M3MEPEHMsI (PU3NYECKUX BEJIWYUH, NPU
TOM BBIOMpPATh ONTHUMAJIBHBII CHOCOO HM3MEpPEHHs] U HCIOJIb30BaTh HM3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C MCIHOJB30BAHUEM MPSMBIX
U3MEPEHUI: TpPU 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHUpPOBATH pE3yJbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BHJIE TaOJIUIl U rpaduKoB, nenaTh
BBIBO/IBI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

coOoaTh MpaBwiIa 0€30MacHOrO TpyAa MPU TPOBEICHHHM HCCIEIOBAHUN B
pamMKax Y4yeOHOro OHKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATENILCKOM UM IPOEKTHOM
NESATEIBHOCTH € HUCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BaHUS;

pemiaTh pacuéTHbIC 3a/1a4U C SBHO 33JJaHHOW (PU3UUECKON MOAEIBIO, UCIIONb3YS
¢u3nyecKkrue 3aKOHbl M MPUHIUIBL, HA OCHOBE aHajlM3a YCJIOBHS 3a/ladll BBIOMPATH
($u3NYECKYI0 MOJIEIIb, BBIACIATh (DU3MUECKUE BEIUUMHBI U POPMYJIbl, HEOOXOAUMBIE
JUIsl €€ peuieHus, IPOBOAUTH pacy€Tbl M OLICHUBATh PEAIbHOCTh IOJYYEHHOIO
3HAYEHUA (PU3NYECKON BEITUUHHBIL;

penaTh KaueCTBEHHBIE 3aJjay: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUYUBYIO
LEMOYKY PACCYKJIECHUH C ONOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

MCITIOJI30BaTh NP PEIIEHUU Y4E€OHBIX 337a4 COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUHM [JIsl TIOUCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETALUU W TPEICTABICHUS
y4eOHOM M Hay4YHO-NONYJSPHOM HH(POpMalUH, TOJYYEHHOM U3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyl0 HH(POPMALHUIO;

OOBSCHATH MPUHLIMIIBI JEHCTBUS MaIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasnuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUS B MOBCETHEBHOM KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOLIEro MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU IJIs
oOecrieyeHus: 0€30MacHOCTH TpH OOpalIeHuu C NpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHUS 30POBbS U COOJIIOJIEHHUS HOPM 3KOJOTUYECKOIO
MOBEJICHUA B OKPYKaOIIEH Cpeie;

paboTaTh B TpYyIIE C BBIIOJHEHUEM pPAa3IMYHBIX COIMAJIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPyNMbl, PAIMOHAIBHO pACIpPENeisITh OO0S3aHHOCTH U
IJIAaHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTYyalUAX, aJEKBAaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.
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TemaTHuyeckoe NVIAHUPOBAHUE

10 kaacce

ten. CKopocCTb.
YpaBHeHue
PaBHOMEPHOTO
nskenus. ['papuxu
MIPSAMOJIMHENHOT O
IBWKeHUA. Pemenue
3a/1a4 110 TeMe
«YpaBHEHHE
PaBHOMEPHOTO
JBUKECHUS

PaBHOMEPHOE JIBHIKECHHE.
CKOpOCTh PaBHOMEPHOTO
newxkeHus. [1yTs,
nepeMelIeHHe,
KOOpJWHATA TPH
PaBHOMEPHOM JIBH>KEHHH.
['paduku 3aBuCUMOCTH
CKOPOCTH, MepeEMEIICHUS
¥ KOOPJIMHATHI OT
BPEMEHU NPU
PaBHOMEPHOM JIBHKCHHH.
CBsi3b MEXIY
KHHEMATHIECKUMHU

No Tema Konunuec OCHOBHOE CcOJIepKaHhe XapakTepucTHUKa OCHOBHBIX

/1 TBO BUJIOB JICSTEIHLHOCTH

4acoB o0yJarouxcs
(Ha ypoBHE y4eOHBIX
NeCTBHI)
Paznen 1. BBenenue (1 gac)

1 Urto nzyuaet pusuka. 1 Urto Takoe  HayuHblid | PopMUPOBATH YMEHHUS
DU3NYECKUE SBIICHUS. Meroa mno3HaHua? YTo M | MOCTaHOBKHU uesnen
Habntoienus u OMbITHI. KakK u3y4aeT pusuka. JESITEIbHOCTH, TJIAaHUPOBATh

['paHunpl TPUMEHUMOCTH | COOCTBEHHYIO JACSTEIHHOCTD
buznuecKux 3aKOHOB. | AJIs JIOCTHKEHUS
CoBpeMeHHasi ~ KapTHHA | MOCTABJICHHBIX esie,
MUpa. Hcnons3oBanue | pa3BUBaTh CIOCOOHOCTH
(bu3HYEeCKUX 3HAHUN SICHO M TOYHO H3JIaratb CBOU
Y METOJIOB. MBICTIH. [IpousBoauTh
U3MEpPEHUS du3nvecknx
BEJIMYKH. BrickasbiBaTh
TUNIOTE3bI JUIsl  OOBSICHEHUS
Ha0II0/1aEMBIX SIBIICHUM.
[Ipennarath MOJIeTH
SIBJICHUU. Yka3biBaTh
TPaHUIBI MIPUMEHUMOCTH
(u3NYECKUX 3aKOHOB.
Pasnen 2. Mexanuka (10 yacoB)

2 Mexanunueckoe 1 OcHoBHas 3aa4a [IpeacraBnsaTh
nBIKeHue. Bumbl Mexanuku. Kunemartuka. MEXaHWYECKOe  JBUKEHUE
JBUKEHUU U UX Cucrema orcuéra. Tena YpaBHEHUSIMU
XapaKTEPUCTUKHU. Mexanudeckoe 3aBUCUMOCTH KOOpAWHAT U

JIBUJKEHHE, €r0 BUABI U MPOEKIUNA  CKOPOCTH  OT
OTHOCHUTEIIbHOCTb. BPEMEHU. [IpencraBasTe
N MEXaHUYECKOE  JBUKEHUE
3 PaBHomepHoe nBmwxkenue | 1 [IpssmonuneitHOe
Tena rpaduxamu

3aBUCUMOCTH KOOpAWHAT U
MIPOEKIUHA  CKOPOCTH  OT
BPEMEHH. Omnpenensrsb
KOOPJHMHATHI, IPOWJICHHBIN
IIyTh, CKOPOCTb U YCKOPEHUE
Tena 1o YPaBHEHUSIM
3aBUCUMOCTH KOOpAMHAT U
MIPOEKIUKA  CKOPOCTH  OT
BpeMeHu. [Ipuobpectu onsIT
paboTel B  Tpymme C
BBIIIOJIHCHUEM  Pa3JIMYHBIX
COLIMAJIBHBIX POJIEH.
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BCIIMYUHaAMMU.

Ckopoctb nipu
HEPaBHOMEPHOM
JIBUKCHHUH
[Ipsmonunelinoe
PaBHOYCKOPEHHOE
JIBUKCHHUE.

MrHoBeHHas1 CKOPOCTb.
CpenHsist CKOpOCTb.
BekTopHbl€ BEIUUUHBI U
ux npoekuuu. CioxeHue
CKOpOCTEH. Y CKOpEHue,
€AMHULBI U3MEPEHUS.
CxopocTb 1pu
MPSAMOJIMHETHOM
PaBHOYCKOPEHHOM
JBUKECHUH.

Pemenue 3agau no reme
«IIpssmonuHeitHoe
JIBUYKEHUEC)

YckopeHue. YpaBHEHUs
CKOPOCTH U IIEPEMEILECHUS
IIPU IIPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBUKECHHH.

KonTponbhas padora
Nel 1o Teme
«Kunematuka»

IIepBe1it 3ak0oH HproToHA
Bropoii u Tpetuit
3akoHbl HproTOHA

Yro n3yyaer fMHaAMHKA.
B3aumopeiicTBue te.
Uctopus otkpeitus |
3akoHa HeroToHa. 3akoH
nHepuuu. Beidbop
CUCTEMBI OTCUETA.
WNHuepuunanpHas cucrema
oTCUeTa.
Bzaumogpeiicrsue. Cuna.
[TpyHIMI cynepno3uLH
cuit. Tpu BUz1a CHIT B
MexaHuke. /luramomerp.
N3mepenue cuil.
WNuepuus.

CrnosxxeHue cuil.

M3mepsats  Maccy — Tena.
U3zmepsaTh CHJIBI
B3aUMOJCUCTBUSA TEI.
BbruucnsaTe 3Ha4EHUSI CUII 11O
M3BECTHBIM 3HAYEHUSIM Macc
B3aUMOJCHUCT-BYIOIIUX TEI U
UX YCKOpEHHH. Bprumcisats
3HAYEHUs YCKOPEHUU TEIl 110
W3BECTHBIM 3HA4YECHUSIM
JEUCTBYIOIIUX CHJI U Macc
TeJ.

Nmnynsc. Umnyibe
Tena. 3aKOH COXpaHEHUS
HMITyJIbCA CHJIBI.

Ilepenaya nBU>KEHHUS OT
OJIHOTO T€JIa IPYroMy MpH
B3aUMOJICHCTBUMU.
NMiynsce Tena, MMITYIIbC
CUJIBL. 3aKOH COXPaHEHUs
HMITYJIbCA.

ITpumeHsTH 3aKOH
COXpaHCHUA HMITyJIbCa IJId
BBIUHCIICHUS U3MEHEHUN
CKOpOCTEM Ten IpU HX
B3aMMOJECHCTBUAX.

Pabota cuibl.
Mexannueckas SJHeprus
TeNa: MOTEHIMAIbHASA U
KHMHETUYECKasi JHEPTUH

Uro Takoe MexaHHYecKas
pabota? Pabora cuibl,
HATPaBIIEHHOU BJIOJb
NEPEMCIICHUS U T10
YIJIOM K MEPEMEIICHUIO
Tesia. MOUIHOCTb.
BripakeHue MOIITHOCTH

Beruncnsate paboty cun u
N3MEHEHNe  KHHETHYECKOM
JSHEpPruM Tena. BBIYUCIATH
MOTEHIMAIBHYI0  DHEPIUIO
TeJl B  TPaBUTALMOHHOM
rojJe. Haxoantb
MOTEHLUAIBHYI0  DHEPIUIO
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4yepe3 CHITy U CKOPOCTb.

yopyro jaeGpopMHUpPOBAHHOTO
Tena o W3BECTHOU

10 3aKOH COXpaHEHUS 1 CBsi3b MeX 1y paboToit 1
o nedopmaud U KECTKOCTH

SHEPrUU B MEXaHUKE SHEprueH, Tena. IIDHMEHATS  3aKOH
MOTCHIHAIIEHAL H COXpaHEHUsSI MEXaHUYECKOU
KMHETUYECKasl SHEPTUH. SHEPIMH TpH  pacuerax
3aKOH COXpaHEHMUsI

pe3yJbTaTOB
SHEpruH. B3aUMOJCUCTBUHI TEl

11 KonrponbHas pabora 1 IPaBUTALMOHHBIMUA  CHUJIAMHU
No2 o Teme «3aKoHBI Y CWJIAaMH YIIPYTOCTH.
COXpaHEHUS B
MEXaHHUKE»

Pa3nes 3. Mouekyaspaas ¢pusuka (9 4acos)

12 CtpocHue BemiecTna. 1 OCHOBHBIE BremmonsaTs
Mounekyna. OcHOBHbIE [IOJI0KEHUS MKT. OKCIIEPUMEHTBI, CIIy>Kalllue
nonoxkeauss MKT Macca OnBITHEIE 000CHOBAHHUIO
Monekys. Konnuectsa MIOATBEPKICHUS MOJIEKYJISIPHO-

BEILICCTBA MKT. OcHoBHas KHMHETHYECKOM TEOPHUH.
3agaua MKT. Onenka Pazmuuath OCHOBHEIC
pa3MepoB  MOJIEKYIL, MPU3HAKHU MoJIielIei
KOJIHUYECTBO CTPOCHHMSI Ta30B, KUIKOCTEH
BCIICCTBA, Y TBEPJIBIX TEI.
OTHOCHUTEIIbHAS
MOJIEKYJIIpHasl Macca,

MOJIsIpHAst Macca,
yuciao ABorajapo.

13 Wneanpueiii raz B MKT. 1 Wneansuerii ras. Penrats 3agaqu ¢
OcHOBHOE ypaBHEHHE OCHOBHOE ypaBHEHHE MIPUMEHEHHUEM OCHOBHOTO
MKT MKT. CBs3b 1aBieHuUs CO | ypaBHEHUS MOJIEKYJISIPHO-

CpeHel KHHETUYECKON KMHETHYECKOMN TEOPUU T'a30B.
SHEPTrUEeH MOJIEKYII.

14 Temneparypa u 1 Tennonepenaya. Pacnio3naBath TEIJIOBEIC

TEIIOBOE PABHOBECHE. Temmeparypa M TEIUIOBOE| SIBIICHUSA 51 OOBSACHATH
paBHOBECHE, OCHOBHEBIC CBOMCTBA WU
W3MEPEHHE TEeMIIEPaTyphl, | YCIOBUS TPOTEKAHUS OATUX
TEPMOMETPHI. SIBIICHUH.

15 OcHoBHbBIC 1 VYpaBHeHue cocrosiaus | Onpenensitb rnapameTpbl
MakKpomnapamMeTphbl rasa. rasa. VYpaBHeHHe | BemiecTBa B Ta3000pa3HOM
YpaBHEHUE COCTOSIHUS MenneneeBa - | COCTOSHMM Ha OCHOBAaHUU
WJICAJTBHOTO Ta3a. Knaneripona. 3aKOH | ypaBHEHHUS MACATbHOIO rasa.
I"'a30BBIC 3aKOHEI ABorafpo. [IpencraBnsate  rpadukamu

N3onporueccsr: M30MPOLIECCHI.
M300apHBIA, W30XOPHBIH,
U30TEPMUYECKUH.

16 Haceimennsiii nap. 1 ArperarHblie N3mepsTh BJIAXXKHOCTh
3aBUCHMOCTD cocTossHMSL ¥ (pa30oBbIe | BO3IyXa.

HACBIIIEHHOTO Mapa OT nepexoasl. Mcnapenue u

Temmnepatypsl. Kunenwne. KOHJICHCAIIH.

Bnaxxnocts Bo3myxa HacpmieHusii "

HEHACBIILICHHBII nap.
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Kunenme. 3aBHCHMOCTH
TEMIIEPATYPBI KUIIEHUS OT
napinenus. IlapumanbHoe
naBiaeHre. AOCONIOTHAA U
OTHOCHUTEJIbHAS
BJIQYKHOCTh BO3/yXa.
3aBHCHMOCTb BJIQXKHOCTH

oT TEeMIIepaTyphl,
CIOCOOBI  OTpECIICHHS
BJIQYKHOCTH.
17 Kpucramnmueckue u 1 Kpucramnuueckue tena. | [lonumars MPOTEKAHUE
amop(HBbIE Tena. AHM30TpOMHUA. MpEBpalICHUl  arperaTHbIX
AmopdHbIe Tena. | coctoaHud.  Pacro3HaBath
[InaBnenue U | pasHULy MEXITY
OTBEp/ICBaHUE. KPUCTAJUIMYECKUMU u
aMOp(HBIMH TEITAMH.

18 Buytpennsis sueprus u 1 BuyTpeHnHss sHeprus. PaccunThiBaTh  KOJHUYECTBO
pabora B Crioco0Ob1 H3MepeHus TEIUIOTHI, HEOOXOAUMOM ISt
TEPMOJIMHAMUKE BHYTPEHHEHN SHEPruu. OCYILIECTBJICHUS 33JaHHOTO
KosuecTBo TENNOTHI U BrayTtpennsis sneprus Mpouecca ¢ TEIIONEePEIadei.
ylenbHas WJIeaJIbHOTO Ta3a. PaccunThiBaTh  KOJWYECTBO
TEeI0eMKOCTb. [IepBriit Boruncnenne paboTsl Ipu | TEIUIOTHI, HEOOXOIUMOM JIst
3aKOH TE€PMOJMHAMUKHI 1300apHOM TMpoIlecce. OCYLIECTBJIEHUsI  Ipolecca

['eomerpuueckoe MpEBpAIICHUsT BEIIECTBA W3
TOJIKOBaHHE PaOOTHI. OJHOTO arperaTHoro
PU3NYECKUI CMBICIT COCTOSIHUS B IPyToe.
MOJISIPHOM Ta30BOM PaccunThiBaTh  M3MEHEHUSA
ITOCTOSTHHOM. BHYTPEHHEH DSHEpPruu Tell,
paboty wu nepeaaHHoe
KOJMYECTBO  TEIUIOTHI  Ha
OCHOBaHUHU MEPBOTO 3aKOHA
TEPMOJIMHAMUKH.

19 [IpuHuun nefcTBus 1 [IpuHuun neicTeus

TETUTOBBIX JIBUTATENICH. TETJTOBBIX JIBUTATENCH.
JABC. duzens. KITJT Ponp XomoauiapHHUKA.
TEIJIOBBIX JIBUTATEIICH. KIIJI renmoBoro
Pemenue 3anau JIBUTATENS.

MakcuMalibHOE 3HaYCHHUE
KII TermoBbIx
JIBUTATEIICH.

20 KonrponsHas pabora 1
Ne3 o reme «OCHOBBI
TEPMOIUHAMUKI

Paszpnea 4. daekrpoaunamuka (14 yacos)

21 Yrto Takoe 1 DNEeKTpOANHAMUKA. BreIMucnaTs cuisl
3IIEKTPOJVHAMUKA. DJIEKTPOCTATHKA. B3aUMO/JICUCTBHUS TOUYEUHBIX
Crpoenue aToma. DNEeKTpUUECKUI 3apsi, ANEKTPUUYECKUX 3aPsI0B.
DNEeKTPOH. JIBa 3HAKa 3aps/I0B.

DnexTpusanus Ten. /[Ba
poja 3apsioB. 3aK0H

DneMeHTapHBIN 3aps.
DeKTpU3aIus Tel U e
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COXpaHCHHS

QJICKTPHUYCCKOI0 3apsaa.

OObsicHeHue TIporiecca
AJEKTPU3ALINHN TEIL.
3akon Kynona

IMPUMCHCHUEC B TEXHUKCE.

22 DNEeKTPUUECKOE TOJIe. DneKTpudecKoe noJie. | BeIUUCIATH HANIPSKEHHOCTH
HanpsoxenHoctsb OcHoBHbIE CBOMCTBA | AJIEKTPUYECKOTO MO
AIEKTPUUYECKOTO TOJIS. AIEKTPUUECKOTO MOJISl. | TOYEUHOTO DJICKTPHUECKOTO
[Tpunimn HanpspbkennocTthb 3apsiza.

CYTEPIIO3UIINH TOJIEH. AIEKTPUIECKOTO MOJIA.
[TpunuMn cynepno3uiuu
IIOJICH.

23 [TorenmnanesHas Pabora npu | Berauciars moreHmman
SHEPTUs 3aPsHKEHHOTO MEepPEeMEeIICHUH 3apsiia B | AJICKTPUUYECKOTO MO
Teja B OAHOPOJHOM OJIHOPOJAHOM OJIHOTO M HECKOJIBKUX
AIEKTPOCTATUUECKOM AIEKTPOCTATUYECKOM TOYCUHBIX JICKTPHUCCKUX
nonie. [lorenman noJe. [ToTenuuanpHas | 3apsaoB.
3IEKTPOCTATUUECKOTO SHEPrHs MOJIS.

T0JIA U Pa3HOCTh
MTOTCHIIUAJIOB.

24 Konnencaropsr. DJeKTpuyYecKass €MKOCThb | BBIYHCIATH SHEPTHIO
Hasnauenwue, MIPOBOTHHKA. AJIEKTPUICCKOTO TTOJIS
YCTPOMCTBO M BUJIBI Kongencarop. Bunel | 3apsskeHHOro KOHJEHCATOPA.
KOHJIEHCATOPOB. KOHJICHCAaTOpOB. EMKOCTB

IJIOCKOTO  KOHJIEHCATOopa.
OHeprus  3apsKEHHOTO
KOHJEHCaTOopa.
IIpumeHeHne
KOHJICHCATOPOB.

25 KonTponbnas padota
Ned 1o reme «OCHOBBI
ANEKTPOCTATUKID)

26 DNEeKTPUUECKUI TOK. DeKTpUYeCKUun TOK. | BBIMONHATH pacueTsl cuil
Cuna toka. YcioBus VYcenoBusi CylmiecTBOBaHUS | TOKOB M HAaIPSDKEHUU Ha
CYIIECTBOBAHUSI TOKA. AIIEKTPUYECKOTO TOKA. | Yy4acTKaX AJIEeKTPUUECKUX
3akon OMma 1t ygacTka Cwira Toka. JleiicTBue | memnei.

LeMH. Toka.  CompoTHBIECHHUE.
3akon Owma s ydacTka
IETIH. Ennnuna
COIPOTHBIICHUS,
yIenIbHOe
COTIPOTHBIICHHE.

27 3aBUCHMOCTh VYnenbHoe BeImonHATE pacyeTsl
COIPOTHBIICHUS OT COIPOTHBIICHUE, COIPOTHBIICHUS IPOBOTHAKA
TE€OMETPUUYECKUX napaMeTpsl MIPOBOJAHUKA. | M3 IaHHOTO MaTepHaa.

pa3MepoB MPOBOTHHKA.
[TocnenoBarenbHOE U
napauiebHOe
COETMHEHUE
IMPOBOAHHKOB.
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28

Pabora 1 MomHOCTH

SJICKTPHUYCCKOI'O TOKA.

Pabora  TOKa. 3aKkoH
Jxoyis — Jlenna.
MoniHoCTh TOKa.

N3MepsaTh MOIIHOCTH
AIEKTPUYECKOTO TOKA,
MIPOU3BOJUTH PACUETHI MPH
MTOMOIIH PA3JIMYHBIX
dbopmys paboThl 1
MOILIHOCTHU. BpIunciaTeh

KIIJT.

29 DJ1C. 3akon Oma jist Hcrounuk toka. | M3mepsars DJIC u

IIOJIHOM LIETIH. CroponHue CWIBIL. | BHYTPEHHEE COIIPOTUBIICHUE
[Ipuposa cTOPOHHUX CHJI. | UCTOYHMKA TOKA.
ONIC. 3akon Oma s
IIOJIHOM LIEIIN.

30 KontponbHas padota
Ne5 o reme «3akoHBI
IIOCTOSIHHOT'O TOKa»

31 DnexTpuueckas [TpoBoaHMKHN Hcnonp30Bate 3HaHUS 00
IIPOBOJAUMOCTD IIEKTPUYECKOTO TOKA. | 2JEKTPUYECKOM TOKE B
pa3IMYHbIX BELIECTB. [Tpupona 3MEeKTPUYECKOro | pa3INMYHbIX CPEax B
3aBUCUMOCTh TOKa B METAJLIAX. IIOBCEIHEBHOM JKU3HU IS
COTPOTHUBIICHUS obecrieueHust 0€30MaCHOCTH
IIPOBOJHMKA OT pu oOpaLeHnH C
TEMIIEPATYPHI. puOoOpaMu U TEXHUYECKUMHU
CBepXnpoBOAUMOCTb. yCTpOMCTBaMH,

. JUISL COXpAaHEHUS 370POBbsI U

32 DNEeKTPUIECKUN TOK B [TomymipoBOIHUKH, ux

cO0III0/IEHUS] HOPM
NOJIyNPOBOJHHAKAX. CTpOEHHE. DIIEKTPOHHAS U KOJOLHIECKOTO TOBECHIS
DNEeKTpUUECKUN TOK B JBIPOYHAs IPOBOJUMOCTb. .
B OKpYXKarolllen cpere.
Bakyyme. DJIT TepmoonekTpoHHas
smuccus. OgHOCTOPOHHSIS
IIPOBOJIUMOCT. Huon.
ONEeKTPOHHO-TTyYeBast
TpyOKa.

33 DNEeKTPUIECKUN TOK B DNeKTpUYecKuid paspsia B
rasax. raze. HMonuzanmsa rasa.
CamMocTosTenbHBIN U IIpoBouMOCTH rasos.
HECaMOCTOSTEIbHBIN HecamocrosTenbHbii
pas3psasl. paspsa. Bunst

CaMOCTOSITEIBHOTO
AIIEKTPUYECKOTO pa3psija.
34 DIIEKTPUYECKHI TOK B PactBopel m  pacriaBbl

KUOKOCTAX.

AIIEKTPOJINTOB.
DJEKTPOJIH3. 3aKkoH
Dapanes.
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KanengapHo-temaTHu4eckoe NJIaHUPOBaHUE

[Tpunoxenue 3

10 kaace
Ne Ha3zBanue pasnena Konuue Tun ypoka [ara ara
n/n Tema ypoka CTBO no rwiany | akruyec
4acoB Kast
Pa3nea 1. Beeaenue (1 yac)
1. | Yro uzyuaer pusuka. dusnueckue 1 KoMOuHMpOBaHHBIN
sBneHns. HaOnroneHus v OmbITHI. YPOK
Paznen 2. Mexanunka (10 yacoB)
2. | Mexanuueckoe IBKEHUE. BUIIbI 1 KomOnHMpOBaHHBII
JBYDKEHUH U UX XapaKTEPUCTUKU. YPOK
3. PaBHOMepHOE JBHXKEHUE TET. 1 KomOuHupoBaHHbIi
CxopocTb. YpaBHEeHHE YPOK
PaBHOMEPHOTO JABHKEHHUSL.
['paduku npssMOIUHENHOTO
nBWKeHus. Pemenue 3a1a4 1o
TeMe «Y paBHEHHE PaBHOMEPHOTO
JIBYDKEHUS
4. | CxopocTh Ipu HEPABHOMEPHOM 1 KomOuHupoBaHHbIi
asroxenuu IIpsmonnnennoe YPOK
PaBHOYCKOPEHHOE JIBI)KEHUE.
5. | Pemenue 3anau no teme 1 KomOuHupoBaHHbIiH
«IpsAMOIMHEWHOE JBUKEHUE) YPOK
6. | Konrponbhas pab6ota Nel mo teme | 1 Ypok KOHTpOII,
«Kunematuka y4yera ¥ OLCHKH
3HaHUM, YMEHHUI U
HaBBIKOB
7. | Ilepssiii 3akon HetoTona Bropoii 1 KomOuHupoBaHHbIH
U TpeTHUi 3aKOHBI Hpl0TOHA YPOK
8. | Umnynsc. UMnynbe Tena. 3akoH 1 KomOunupoBaHHbIH
COXpaHEHHS UMITYJIbCA CHITBL. YPOK
9. Pabora cuiibl. Mexanuueckas 1 KomOuH1poBaHHBIN
SHEPrus Tena: MOTeHIHAIbHAS U YPOK

KHMHECTHYECKAas SOHCPIrun
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10.

3aKOH COXpaHEHHS YHEPTHUH B
MEXaHUKe

KomOnHMpoBaHHBII
YpOK

11. | KonrponbHas padota Ne2 o teme YPOK KOHTPOJIS,
«3aKOHBI COXPAHCHHUSI B y4deTra M OlEeHKH
MEXaHUKE 3HaHUH, YMEHUI U

HaBBIKOB
Pa3nea 3. Moaekyasipaas ¢pusuka (9 4acon)

12. | Crpoenue BemecTBa. Mosekyina. KomOnHMpOBaHHBII
Ocnosuble nonoxenus MKT YPOK
Macca mosnekyn. Konnyecta
BEIIIECTBA

13. | Upneansusbrii ras B MKT. OcHoBHOE KomOnHMpOBaHHBII
ypaBuenue MKT YPOK

14. | TemmnepaTypa U TEIUIOBOE KomOnHMpOBaHHBII
paBHOBECHE. YPOK

15. | OcHoBHBIE MaKkponapameTphl rasa. KomOunupoBanHbIit
YpaBHEHHE COCTOSHUSA YPOK
UJICAIBHOTO ra3a. ['a30BbIe 3aKOHBI

16. | Haceliennslii nap. 3aBUCUMOCTb KomMOuHupoBaHHBIN
HACBIIICHHOTO TTapa OT YPOK
temneparypbl. Kunenue.

BiaxxHOoCTB BO311YXa

17. | Kpucrammudyeckue u amopdHbIe KomOnHMpOBaHHBII
Tena. YPOK

18. | Buyrpennss sueprus u padboTa B KomOuHupoBaHHBI#I
tepMmoanHamuke KonnuectBo YPOK
TETUIOTHI U yJIeTbHAS
TEIUIOEMKOCTh. [lepBblii 3aK0H
TEPMOIUHAMUKHN

19. | IlpuHuun AecTBUS TETIIOBBIX KoMOuHMpoBaHHBIN
neurateneit. JIBC. uzens. KIT/] YPOK
TEIUIOBBIX JABUrarenen. Pemenue
3a1a4y

20. | KontposbHas pabota Ne3 o Teme Ypok KOHTpOII,
«OCHOBBI TEPMOTHHAMUKH) yueTra ¥ OLEHKH

3HaHUH, YMEHUU U
HaBBIKOB
Pasnen 4. Daexkrpoannamuka (14 yacon)

21. | Yro Takoe 31eKTpOIMHAMUKA. KomOuHMpoBaHHBIN

CrpoeHune aToMa. DIEKTPOH. YPOK

Onektpusanusd tein. [[Ba pona
3apsi1oB. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3aps/ia.
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OO0BsicHeHue Tporecca
aneKkTpu3anuu Tei. 3akoH Kynona

22. | DaexTpuyeckoe moJe. KomOnHMpOBaHHBII
HanpskeHHOCTD 3JIEKTPHYECKOTO YpPOK
nois. [IpuHuun cynepnozunuu
IOJIEH.

23. | IloTeHumanbHas 3HEPrUs KomOuHupoBaHHbIiH
3apsKEHHOTO Tejla B OIHOPOTHOM YPOK
AIIEKTPOCTATUYECKOM II0JIE.

IToreHmMan 3JIeKTPOCTaTUYECKOTO
I0JIS1 U Pa3HOCTh NTOTEHIHAJIOB.

24. | Kongencaropsl. Haznauenue, KomOnHMpOBaHHBII
YCTPOMCTBO U BUIBI YPOK
KOHJIEHCATOPOB.

25. | KontpospHas pabota Ned4 o Teme Ypok KOHTpOJI,
«OCHOBEI QJICKTPOCTATHUKH» y4eTa v OLICHKHU

3HaHUM, YMEHHUU U
HaBBIKOB

26. | Dnexrpuueckuii Tok. Cuia Toka. KomOuHupoBaHHBIi
VYcIiioBHS CyIIeCTBOBaHUS TOKA. YPOK
3akoH OMa JJig y4acTKa LEMH.

27. | 3aBUCHUMOCTbH CONPOTUBIIEHUS OT KomOunupoBaHHbIiH
TE€OMETPUYECKUX Pa3MepOB YPOK
npoBojHuKa. [locnenoBarensHoe U
napajieIbHOE COSMHEHNE
HPOBOJTHUKOB.

28. | Pabora u MomHOCTH KomOnHMpoBaHHEIH
AIIEKTPUUYECKOTO TOKA. YPOK

29. | DJC. 3akon Oma a1 TOTHO KomOnHupoBaHHEIH
LETH. YPOK

30. | KontposbHas paboTa Ne5 o Teme Ypok KOHTpOII,
«3aKOHBI TOCTOSTHHOTO TOKa» ydeTa 1 OLIEHKH

3HaHUH, YMEHHUN U
HaBBIKOB

31. | DnekTpuyeckas MPOBOAMMOCTh KomOnHMpoBaHHBI#I
pa3IMYHBIX BEIIECTB. YPOK
3aBUCUMOCTB CONPOTUBIICHUS
IPOBOJIHUKA OT TEMIEPATYpHI.

CBepXIIpOBOANMOCTb.

32. | DnexTpuyeckuii TOK B KomOuHupoBaHHbIH
TIOJTYIIPOBOTHUKAX. YPOK
DJEeKTpUUECKUl TOK B BaKyyMe.

DJIT
33. | DmexTpuueckuii TOK B ra3ax. KomOnHMpoBaHHEIH
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CaMOCTOSITENTbHBIN U YPOK
HECaMOCTOSTEIIbHBIN pa3psbl.
34. | DAeKTpUYECKUN TOK B KUIKOCTSX. KomOnHMpOBaHHBII
YPOK
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TemaTHyeckoe NVIAHUPOBAHUE

JBUIKCHHS JaCTUII B
OJIHOPOJIHOM MarHUTHOM
none. Mcrons3oBanue
cuibl JlopeHua B macc-
cnektporpadax, MI'/I -
reHeparopax.

11 kaacc
No Tema Konunuec OCHOBHOE CcOJIepKaHhe XapakTepucThUKa OCHOBHBIX
/1 TBO BUJIOB JICSATEIHLHOCTH
4acoB oOydJaronmxcs
(Ha ypoBHE y4eOHBIX
JIEHCTBUM )
Pazjnen 1. OcHOBBI 2JIEKTPOAMHAMUKH (MpoaosKeHue) (6 yacon)
1. MaruuTHO€ 1oJie, ero 1 Cdopmuponatb Breruncnars CHUJIBI,
CBOICTBA. MIPE/ICTABICHUE O JIEHCTBYIOIIUE Ha
MaruuTHO€ noJie MarHMUTHOM T0JI€ KaK MPOBOJHUK C TOKOM B
MIOCTOSIHHOTO Bujie Matepuu. OnbIT MarHuTHOM TOJIE.
3JIEKTPUYECKOTrO TOKA. Opcrena. OOBACHATH MPUHLIMAIT
JleficTBMEe MarHUTHOTO BzaumoseiicTrue JICNCTBUS
TOJIs1 Ha MMPOBOJIHUK C MarHuTa u ToKa. AJIEKTPOJIBUTATEIS.
TOKOM. ITo3HakOMUTS C
rpagu4IecKuM METOI0M
MpeACTaBICHUS
CTPYKTYPbl MATHUTHOI'O
niosist. OMHOPOIHOE U
HEOJTHOPOJIHOE TOJIE.
Bekrop MarHuTHOM
uHaykuuu. Equaunna
MarHuTHON MHIYKIIHH.
3akoH Amrepa.
2. HaGmronenue aeiicteus | 1 [IpaBuio neBoi pyku miis
MarHuTHOTO TOJIS Ha onpeenaeHus
TOK. HaIpaBJIEHUS CUJTBI
Awmmnepa. [IpakTuueckas
pabora.
3. JlelicTBE MarHUTHOTO 1 Cuna Jlopenua, ee Brruncisars CHJIBI,
TIOJIS Ha JIBYDKYIITHICS MOJYJb U HallpaBJCHUE. | JACHCTBYIOIINE Ha
AIEKTPUUECKUN 3aps/I. [1nockue TpaekTopuun ANEKTPUYECKUI 3apsn,

JIBI/I}KYHIPIP'ICﬂ B MAarHuTHOM
II0JIC.
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SABnenue
AJIEKTPOMArHUTHOMN
WHIYKIUU.
MarHuTHbI1 TOTOK.
Hanpasnenue
WHIYKIIMOHHOTO TOKA.
[IpaBuio Jlenua.

Hctopust oTKpBITHS
3JIEKTPOMArHUTHOMN
VHJYKLHH.
KonnuecTBenHas mepa
WU3MEHEHUSI MAarHUTHOT O
T0JIs1, CBSI3b C YUCIIOM
JIMHUN UHIYKLIHH,
€MHUIIa MATHUTHOTO
MIOTOKa.
SBenune
ANIEKTPOMArHUTHOM
WHJIYKIUU B CTUTOIIHBIX
MIPOBOJIHHUKAX.
[TpuGop Jlenua.

N3yuenue siBneHus
AIEKTPOMArHUTHOMN
WHIYKIUU.
DNeKTpOMarHuTHOE
noJie.

[IpakTnueckas pabora.
VYcnoBus

BO3HHKHOBEHUS
WHIYKIIMOHHOTO  TOKa.
Onpenenenue
HarpaBJICHUs c
IMOMOIIILIO rpaBuja
Jlenma.

B3auMocBs3b  AnekTpH-
YEeCKOT0 W MAarHWTHOTO
OJIEN.

Beruucnars 3nauenus DJ1C
3JIEKTPOMArHUTHOMN

WHAYKIIMM U CaMOWHAYKIUU
C pa3JIMYHBIMU MapaMeTpamMu
KOHTYypa, TIOKa3bIBaTb Ha
MpaKTUKE CBSI3b
AIEKTPUYECKOTO u
MarHuTHOTO IOJICH.

KonTponpsHas padora
Nel. «MarauTHoe 10e€.
DneKTpoMarHuTHas
WHIYKIHS.

Pa3nen 2. Kosiedoanusi u BoJiabl (9 yacoB)
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CBoOoOHEBIE U

Konebanwus, ycnoBust ux

BBIHYK/ICHHBIE BO3HUKHOBEHHUSI.
Kosie0aHus. Y CcnoBus KonebarenbHbie
BO3HUKHOBEHUS CUCTEMBI: IPY>KHUHHBIN
KoJIeOaHui. MaTeMaTU4YeCKun
JnHamuka MasiTHUKHU.
K0J1e0aTEeIbHOTO XapakTepUuCTUKH
JIBAYKEHUS. KoJIe0aHui.
["apmonuyeckue 3anuch ypaBHEHUS
KoJie0aHusl. CBOOOIHBIX KOJICOAHMIA
NPYXUHHOTO U
MaTeMaTHIeCKOTr0o
MasiTHUKOB.
[Tepuon xonebanwmii
MaTeMaTHYeCKOro U
MPYKUHHOTO MasSiTHUKOB.
Omnpenenenue Boruucnuts 3Hauenue

YCKOPCHUsA CBO60,Z[HOFO
NnaacHus IMpu oMo
MassTHHKA.

YCKOPEHUs1 CBOOOHOTO
NaJIeHUs C TOMOIIBIO
MasiTHUKa (IIapUK Ha
HUTH), CPABHUTD €I0 C

TaOJMYHBIM 3HAYEHUEM.

Ornpenenurpb
HOTPEIIHOCTH.
[TpakTrueckas padoTa.

UccnenoBats 3aBUCHMOCTE
nepuojia KoseOaHui
MaTEeMaTHYECKOr0 MasTHHKA
OT €ro JIMHBI, MacChl U

aAMIUTUTY/bI KoJie0aHuH.
Breruncnars EPUOL
KoJIeOaHui

MaTEMaTUYECKOT0 MasTHUKA
[0 WM3BECTHOMY 3HAYECHUIO
€ro JUIMHbL.  Bprancnsats
nepuoj kKonebaHuil rpysa Ha
IPYXKHUHE [0 H3BECTHBIM
3HAQUYEHUSIM €ro Maccel H

KECTKOCTHU TIPYKUHBIL.
BripabarsiBath HaBBIKH
BOCIIPUHUMATh,
aHAJIM3UPOBATb,
nepepabdaTbIiBaTh
nHpopmaIuio B
COOTBETCTBUU c

IIOCTAaBJICHHBIMHU 3aJa4YaMi.
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9. CBoOoHEBIE U [TousaTie 0 cBOOOIHBIX Hab6mronate ocriumiorpaMMbl
BBIHYK/ICHHBIE AEKTPOMArHUTHBIX rapMOHUYECKUX KOoJIeOaHun
3JIEKTPOMarHUTHBIE KoJIeOaHUsX. CHJIBI TOKa B IETH.
KoJIeOaHusl. Bo3HukHOBEHME @opMUpOBaTh LIEHHOCTHOE
KonebartenbHbrit Kosie0aHul B KOHTYpE. OTHOIIEHHE K H3Y4aeMbIM
KOHTYp. IIpeBpamenue WneanbHelil ¥ peanbHblii | HA ypOKax buzuku
SHEPruu Npu KOHTYpbL. B3anmubie 00BEKTaM U OCBaMBAEMbIM
ANEKTPOMAarHUTHBIX MIPEBPALIECHUS SHEPTUU BUJIaM JI€ATEIbHOCTH.
KoJIeOaHuUsX. ANEKTPUUYECKOTO U
AHanorust Mexzy MarHMTHOTO TOJIEH B
MEXaHUYECKUMU U KoJe0aTeIbHOM KOHTYpE.
AJIEKTPOMAarHUTHBIMU JluHamuka nponeccos,
KOJIe0aHUSIMHU. MIPOUCXOJISIINX B
K0JIe0aTeIbHOM KOHTYpE
U 1Ipu KosieOaHusX rpysa
Ha IpYy>KUHE
(MaTeMaTu4ecKoro
MasiTHUKA). MI3MeHeHue
(bu3NYECKUX BEIUYUH U
UX B3aUMHbIE
COOTBETCTBHUSI.
10. IlepemenHbIi [19T — BeIHYXIEHHBIE
ANEKTPUUYECKUH TOK. Kose0aHus B
AIEKTPUYECKOM LIETIH.
I'apmonmnyeckue
KoJIeOaHUS HATPSOKCHUS U
CHJIBI TOKA, UX
MI'HOBEHHBIE,
aAMIUTUTYHBIE U
JIEUCTBYIOIIAE 3HAYEHHUS.
11. KonrponbHas pabora
Ne2. «Mexanuveckue u
JJIEKTPOMarHUTHBIE
KOJIe0aHus».
12. I'enepupoBanue S/1C B pamke, @opMHpOBaTh LIEHHOCTHOE
ANEKTPUYECKOU BpalaoIencs B OTHOIIEHHE K H3Y4aeMbIM
JHEPIUH. OJIHOPOJIHOM MarHUTHOM | Ha ypoKax buzuku
Tpanchopmatopsi. rnoje. Y CTpOMCTBO U 00bEeKTaM W OCBaWBAaEMbIM
JefCTBUE reHepaTopa BHJIaM JI€ATEIBHOCTH.
[I9T. YerpoiictBo n
TIPUHIINI JEHCTBUS
TpaHnchopmaropa.
Koadduunent
TpaHchopmaIuu.
Pexxumebt padotsl. KIT/]
TpaHnchopmaropa.
13. MexaHH4YeCKHE BOJHEL. Mexanudeckue BOJIHBI — | HaOmomars SIBIICHUE
Pacnipoctpanenue nporuecc uHTEp(hepeHIIN
MEXAHUYECKUX BOJIH. pacnpocTpaHeHus AIIEKTPOMArHUTHBIX BOJIH.
KojeOaHuil B ynpyrou Hccenenosarsb CBOWCTBA
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cpene. Bunbl BOJH.
MexaHu3M 00pazoBaHUs
HOTNIEPEYHBIX U
MPOIOJIBHBIX BOJIH.
XapaKTepUCTUKH BOJIH:
aMILTUTY/A, TIEPUO/I,

JIEKTPOMAarHUTHBIX ~ BOJIH
TIOMOILIBIO
TeredoHa.

C

MOOMJIBHOIO

4acToTa.
14. DneKTpOMarHuTHast Onsitel 'epua. Ilonarue
BoJiHa. CBOMCTBa 00 3JIEKTPOMarHUTHOM
AJEKTPOMAarHUTHBIX BosiHe. KoHeuHOCTh
BOJIH. CKOpPOCTH
pacrnpocTpaHeHusl.
[TonepeyHoCTb.
Ocobennoctu
pacnpocTpaHeHus Ha
rpaHule pasjena IByxX
cpen.
15. KonTponpsHas padora

No3. «MexaHuyecKue u
AJIEKTPOMArHUTHBIE
BOJIHBD.

Paznen 3. OnTuka (9 yacoB)
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16.

CxopocThb cBeTa.
3aKOH OTpa)KEHUS CBETA.
3aKOH MPETOMJIICHUS
ceera. Pemenue 3anay.

DJIeKTpOMarHuTHas
IIPUPO/IA CBETA.
Kopnyckynsipaas u
BOJIHOBasi TEOPHUHU.
Mertonsl onpeneneHus
CKOpPOCTH CBETA.
UuciieHHOE 3HaUYeHHE
CKOpPOCTH CBETA.
[Ipumenenue 3HaHuil 11
pemeHus pu3nuecKux
3anad. OTpakeHHue cBeTa
Ha TpaHUIle pa3jena AByX
cpen. Bropuunbie BOIHBI.
ITpunnun I'roiirenca u
WCIIOJIB30BAHUE €T0 JUIS
OOBSICHEHUS OTPAKCHUS
CBETOBBIX BOJIH.
IIpuMeHeHne 3HaHUN I
penieHus Gu3nIecKux
3agad. [Iperomienne
cBera. Mcnonbs3oBanue
npuHuumna ['rolresca s
00BsCHEHUS ITOTO
sBienus. [lokazarens
MPEIOMJIIEHUS, €r0 CBSI3b C
buznuecKkuMu
XapaKTepUCTHUKAMU
BelecTBa. [Ipumenenue
3HaHUU U1 pelieHus
¢bu3nvecKux 3a1ad.

[IpumensaTh Ha TpaKTHKE
3aKOHBI OTpaXKEHUs u
MpEeIOMIIEHUSI CBeTa IpH
pEeIIeHNH 3a1au.

17.

JIun3a.
IToctpoenue
N300pakeHUH,
JTaBa€MbIX JIMH30M.
dopMyna TOHKOU
JMH3EL Pemenue 3agay.

JInnaza. Buabl TuH3.
ToHxkas nuH3a. DJIEeMEHThI
YCTPOMCTBA JIUH3BI.
OnTrdeckas cujia JIMH3EL.
Ennnaunma ontudeckoin
CHUIBL.

Xon nyuelt B codbuparo-
LIEH U paccenBaroUIeH
NMH3aX. XapaKTepUCTUKHU
MOJTy4aeMBbIX
M300paskeHHH.
dopmyna JINH3BIL.
IIpaBuio 3HaKOB.
VBenuueHue TMH3EL.
[Iprumenenre 3HaHU LI
peienns Gu3nuecKux
3aja4.

Crpouts MU300paKeHMUs,
JlaBaeMEIe JIMH3aMU.
PaccuuteiBaTh  paccTosiHue
OT JUH3BI J10 HU300paKeHUs

npeamera.  PaccumThiBaTh
ONTUYCCKYHO CHUJIYy JIMH3BI.
H3mepsTh doxycHoe

paccTosiHuE JINH3BIL.
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18.

Hucnepcus ceera.
Wutepdepennus ceera.
Judpakums ceta.

CKopocCTh cBETa B
BeniecTse. OmbIT
HeroTona. 3aBucumocTs
II0KA3aTesl PEIOMIICHUS
BEILECTBA OT YaCTOTHI
nagatoiero csera. Cssb
JUCIIEPCUU C OTPAKEHUEM
Y TIOTJIOLIEHUEM CBETa
tenamu. Ciio)keHHe BOJIH.
VYcnoBus MAaKCUMYMOB U
MHUHHMYMOB.
KorepeHntHbie BOJIHBI.
Pacnpenenenue s3ueprun
pu UHTEPPEPEHIIHH.
HNuTtepdepennus B
TOHKUX TuieHKax. Kosbia
HrroTona. Ilpumenenne
UHTEp(EpEeHIINH.
CnocoOHOCTH BOJIH
orudarhb MpensTCTBUSL.
Judpakuus cBeta.
Hcnons3oBanue
npuHuuna ['roirenca-
Openenst 115 00bSICHCHHS
3TOro siBieHUs. OnbIT
IOnra. Iudpaxmust ot
TOHKOW HUTHU U Y3KOI
LIENH.

HaOmronars
TU(paKIUU CBETA.
Onpenenary CHeKTpaabHbIC
TPaHUIBl YyBCTBUTEIHLHOCTU
YEeJIOBEYECKOro  rjaza ¢
MOMOIIBIO  AUPPAKITHOHHOM
PCIICTKH.

SIBJICHUC
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19.

JudpakuronHas
pernieTka.
N3Mmepenne nyinHbI
CBETOBOM BOJIHBI.
[Tonsipu3anus cBera.

YcerpolicTBo
T(QPaKIUOHHON
pewetku. [lepuon
peleTKu. Y cnoBus
o0pazoBaHMs
MaKCHMYMOB
TG PaKIIUOHHOTO
crekrpa. [Ipumenenue
3HaHUU JJI pelIeHus
(bu3nUecKux 3a1a4.
ITozHakomMuThCS C
T paKIuOHHON
pEeLIEeTKOM KaK
ONTUYECKUM IPUOOPOM U
C €€ IIOMOUIBI0 U3MEPUTh
JUIMHY CBETOBOW BOJIHBI.
[TpakTrueckas paboTa.
SIBnenue nossApuzanun
ceera. [lonsatue
€CTECTBEHHOI'O U
MOJISIPU30BAHHOTO CBETA.
[TonepedyHOCTH CBETOBBIX
BOJIH. [lonssponsbl.
[IpumeneHue
MOJISIpU3ALUH.

20.

KontponsHast pabora
Ned. «OnTuka.
CBeTOBBIE BOJIHED.

21.

IToctynatel Teopun
OTHOCUTCIHLHOCTH.
PenstTuBuCTCKUN 3aKOH
CJI0’KEHHUS CKOPOCTEM.

CyuiHocTts crieruanbHOu
TEOPUH
OTHOCUTEIbHOCTH.
[TpunIIMI
OTHOCHUTEIILHOCTH B
MEXaHHUKE U
anekTpoanHaMuKe. OnbIT
Maiikenbcona u Mopiiu.

22,

3aBUCUMOCTb SHEPTUH
TeJa OT CKOPOCTH €T0
JBUKCHMUSL.
PenstuBucTCckas
JUHAMMKA.
CBs13b MEX1y Maccoul u
sHepruen. Popmyna
OWHIITENHA.

3aBHCHUMOCTb MaccChl Tela
OT CKOPOCTH €r0
JBUKEHHS,
JKCIIEPUMEHTAIIBHOE
MIOATBEPKICHUE ITON
3aBUCUMOCTH. Mmmynbe
Tena. OCHOBHOM 3aKOH
PETATUBUCTCKON
JuHaMuKu. [IpuHnmn
COOTBETCTBHUS.

PaccuurtrsiBatn

DHEPTHUI0

CBs3H CHUCTCMBI  TCJI 1o

nedekTy macc.

23.

Buael uznyyeHui.
CrexTpsl 1
CIIEKTpaJbHbIE
anmapartbl. Busl

Ucrounuku cBera.
Jlnana3oH IJIMH BOJIH
BUJIUMOT'O CBETA.
TennoBoe u3nyyeHue.

HaomromaTs
CIIEKTPBHI.
PaccuurtrsiBatn

JIMHENYaThIEe

qaCToTy H

JJINHY BOJIHBI UCITYCKAa€MOTI'O
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CIIEKTPOB.
CriekTpanbHbIi aHAIN3.

DIIEKTPOIIIOMUHECICHIIHS.
KaronomroMuHeciieHIus.

CBETa MpH TIepexoje aToMa
U3 OJHOTO CTAalMOHAPHOTO

XeMUITIOMUHECIICHIIUS. | COCTOSTHUS B APYTOE.
DOTOIOMHUHECLICHIIUS.
24, Nudpakpacuoe u 1 N3nydyenue cBera
yneTpaduoneToBoe HarpeTbIM TEJIOM.
uznyyenus. lkana HeBunumbie uznmyueHus B
ANEKTPOMArHUTHBIX CIIEKTPE HAarpeToro Teja.
W3JTyYCHHU. Hunanazon yactor UK u
Y@ uznyuenuit. Ux
HMCTOYHUKHU, CBOMCTBA,
MIPUMCHCHHUS.
Paznen 4. KBanToBasi pusuka (7 4acoB)
25. Dorodaddexr. 1 [IpoTuBOpeuuns MexIy Habmonats
VYpaBHeHue DitHIITEHHA. KJIACCUYECKOU (hOTOIIEKTPUYECKUIA
@OTOHBI. ANEKTPOINHAMUKON U ¢ dexT. PaccunteiBaTh
3aKOHOMEPHOCTSIMHU MaKCHUMAaJIbHYIO
pacripesieieHust SHEPTUHN B | KMHETHUECKYIO SHEPTHIO
CIEKTpPE TEIJIOBOTO AIIEKTPOHOB npu
u3nyyenus. ['unoresa (b OTO3IEKTPUIECKOM
[Tnanka. [TocTostHHAs addexre.

IInanka. fIBnexue
botorddexra. OnbITH
I'epua u Cronerosa.
3akonbl poTodddexra.
['unotesa DiiHiiTeliHa 0
MIPEPHIBUCTON CTPYKTYpe
cgera. [lonsitue porona.
OcCHOBHbIE BEIUYUHBI,
XapaKTepU3yIolue
cBoiicTBa (poToHa: Macca,
CKOPOCTb, SHEPTHS,
nMIynsc. ['unoresa ne
bpoina. dyanuzm
CBOICTB CBETA.
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26.

Crtpoenue atoma. OnbIT
Pezepdopna.
KBaHTOBBIE TOCTYIATHI
bopa.

OnbITHEIC TaHHBIC,
YKa3bIBAIOIIUE HA
CII0)KHOE CTPOCHHE aTOMA.
Mopens Tomcona.
OmneiTe Pesepdopaa mo
paccenBaHMIO anbda-
yactull. [Inanerapnas
Mozenb atoMa. OneHka
pa3MepoB aTOMOB U Si7Ep.
TpynHoctu
KJIACCHYECKOI0
00BsICHEHUS TUIaHETapHOI
MOJIETIH aToMa
Pesepdopna. Kanrossie
nocrynatel bopa.
OHepreTuyeckue ypoBHU
aToma. Mojenb aroma
Boziopoaa no bopy.
[Tornomienue cpera.

27.

Jlazepsl.

BeiHyX1€HHOE
(MHIYIHPOBAHHOE)
nsirydenue. [IpuHnumn
JIecTBUSA J1a3epoB.
ColicTBa J1a3epHOTO
u3nydenus. [Ipumenenue
naszepoB. Ponb
H.H.bacosa u A.M.
[TIpoxopoBa B co3mannu
KBaHTOBBIX T€HEPATOPOB
CBeTa.

OOBACHATD MIPUHITATI
JIEUCTBUS nasepa.
HaOmromars TIEACTBUE
naszepa.

28.

Mertobl HaOMOACHUS U
perucTpaniu
3JIEMEHTAPHBIX YACTHII.
OTtkpbITHE
PalnOaKTUBHOCTH.
Anbda-, 6eTa- U raMma-
U3Ty4EHUs.

HNonusupyroiee u
boToxumMHuecKoe
JEICTBUE YaCTHII.

VY eTpoiicTBO, MPUHIAIL
neicTBus 1 001acTh
MIPUMEHECHUSI
CLUHTWUISILIMOHHOTO
CUETYMKA, CUETYHUKA
I'eiirepa,
MOJIYTIPOBOTHUKOBOT'O
CUETUYHMKA, KAMEPHI
BuiibcoHa, my3bIpbKOBOI
KaMephl, TOJICTOCIONHBIX
($hoTOAIMYIBCHI.

HaGnronate Tpeku anbda-
yacTull B kamepe BuibcoHa.
PeructpupoBare  snepHbie
M3JIy4eHUSI C  ITOMOIUBIO
CUeTYrKa I'eiirepa.
PaccuntbiBaTh JHEPIuIo
CBA3U aTOMHBIX A0ep.
Borancnars SHEPTHIO,
0CBOOOKIAIOILYIOCS npu
PagMOAKTUBHOM pacnae.
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29. PammoaxktuBHEIE 1 PanmoaxktuBHEIE
IIPEBPALLEHUS. MIpEeBpaILCHHS.
M3oTonel. Brinenenue snepruu.
CrpoeHne aTOMHOTO O06pa3oBaHne HOBBIX
anapa. SlnepHble CUIIbI. aneMeHToB. M30Tombl, NX
3aKoH paIMOAKTUBHOTO MOJIOKEHHUE B
pacnana. NEePUOINYECKON CUCTEME.
OTkpbITHE IPOTOHA U
HelTpoHa. [IpoToHHo-
HEUTPOHHAS MOJIENb AAPA.
VY cTOMYMBOCTh ATOMHBIX
saaep. AnepHoe
B3aHUMOJICIICTBHUE.
KopotkoaencTByromui
XapakTep sAEPHBIX CUJI,
UX 3apsAaoBast
HE3aBHCHUMOCTb.
30. SInepHble peakuuu. 1 [TpeBpamienue aromuslx | Onpenensits IIPOJTYKTBI
TepmosinepHbie sziep npu SAIePHON peaxiuu.
peakuuu. [Ipumenenne B3aUMO/ICVICTBUH UX C Breruncnars JHEPTHUIO,
SIEPHON PHEPTHH. JacTULaMu. Y CIIOBHS OCBOOOKIAIOIIYIOCS npu
POTEKAHUS SICPHBIX SIEPHBIX PEaKIHIX.
peaKkIuu.
CrnpaBesIuBOCTh 3aKOHOB
COXpaHEHHUsI SHEPTUH,
UMIIyJbca,
AIIEKTPUYECKOTO 3apsa,
MaccoBOT0 YHcIa AJis
SJICPHBIX PeaKIHii.
31. KonTponabnas pabora 1
No5. «CetoBbIe
KBaHTbl. PU3MKa
aTOMHOT'O SI/Ipay.
Paznen 6. Ctpoenne u 3Bosnonusi Beesiennoii (3 yaca)
32. Crpoenue Conneunoit | 1 Cocras, npupoja u HaGnronate 3Be3abl, JIyHy u
CUCTEMBI. JBUKEHHE Te TIJTAHEThI B TEJIECKOIL.
ConHeyHOU CUCTEMBI: HaGnronate COJIHEYHbIE
TUTAaHET U UX CIIYTHHUKOB, | TISITHA c MTOMOLUIBIO
acTepOMIOB, KOMET, TEJIECKONa M COJHEYHOIO
METEOPHBIX Tell. JKpaHa. Hcnonb3oBatk
N WutepHer it TOMCKa
33. Wctounuku sHeprunu | 1 [Ipumenenue 3HaHUH O .
M300paXKeHU KOCMUYECKHX
BHYTPEHHEE CTPOECHUE SZIEPHBIX PEAKIMAX JUIS | o o dbopmamH 06
CoJIHIIa U 3BE3]I. 00BICHEHUS (PU3HUECKUX
" HUX 0COOEHHOCTSIX.
YCIIOBUH U MPOLIECCOB B
Heapax ConHua.
34. I"anaktka MieuHslit 1 Pa3mepsl, coctas n

I1yTh 1 3BOSTFOIUSA
Bcenennorn.

CTPOEHHUE HaIllei
I'anakTukwy,
MECTOITIOJIOKECHHUE
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CoJHEYHOM CHCTEMEI B
I'anaktuxe. CocTtaB u
cTpykTypa Bcenennoil.
Nmets npencrasieHue o
KpPAacHOM CMEUICHUH U
PEIMKTOBOM U3JIYUYECHHUH.
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KanengapHo-temaTH4eckoe NjiaHUPOBaHUE

11 kiace
Ne HaszBanue pasnena Komnuue Tun ypoka [ara ara
n/n Tema ypoka CTBO no rwiany | akruyec
4acoB Kast
Pa3nen 1. OcHOBBI JIEKTPOAMHAMUKH (PoaoKeHne) (6 4acoB)
1. MaruuTtHoe nosne, ero CBOMCTBA. 1 KomOunupoBaHHbIi
MarHuTHOE 110JIe TTOCTOSTHHOTO YpOK
JIEKTPUUECKOTO TOKA.
JlelicTBME MarHUTHOTO TTOJIS Ha
IPOBOJHHUK C TOKOM.
2. HabOmronenne neicreus 1 KomOuHupoBaHHbIi
MarHuTHOI'O MOJIS Ha TOK. YPOK
3. JleficTBHEe MarHUTHOTO TTOJISI HA 1 KomOnHMpOBaHHBII
JBHKYIIMICS DJIEKTPUYECKUI YPOK
3apsil.
4. SIBneHne ANEKTPOMArHUTHOM 1 KomOuHMpoBaHHBIN
UHAYKIHH. YPOK
MarHuTHbII TOTOK.
HanpasneHnue MHIYKIIHOHHOTO
Toka. [IpaBuiio Jlenua.
5. N3ydenue sBneHus 1 KomOuHupoBaHHbIi
AJIEKTPOMArHUTHON MHYKIIWH. YpPOK
OJEeKTPOMarHUTHOE TOJIe.
6. KontponbHas pabora Nel. 1 Ypok KOHTpOII,
«MarautHoe 1I0JI€E. y4yera ¥ OLCHKHA
DNEeKTpOMarHuTHasi UHIYKLUS. 3HAHUI, YMEHHIT 1
HaBBIKOB
Pa3nen 2. Kosiebanus u BoJiHbI (9 yacoB)
7. CB00O/IHBIE U BBIHYX/ICHHBIE 1 KomOuHupoBaHHbIiH
KojeOaHus. Y cloBus YPOK
BO3HUKHOBEHUS KOJICOAHMIA.
Jlunamuka Koyie0aTeIrHOTO
JIBYDKEHUS.
I"apmonnueckue koeOaHus.
8. OnpeneneHne yCKOpeHUs 1 KomOnHupoBaHHbI#I
CBOOOTHOTO Ma/IEHUs TP MOMOIIN YPOK
MasiTHHKA.
9. CB00OO/IHBIE U BBIHYX/ICHHBIE 1 KomOuHupoBaHHbIH
AJIEKTPOMArHUTHBIE KOJICOaHMSI. YPOK

KonebarenbHbIi KOHTYD.
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[IpeBpaiienue sHepruu Npu
SJICKTPOMArHUTHBIX KOHCG&HI/IHX.
AHanorust Mexxay MexaHu4eCcKUMHU
" JICKTPOMArHUTHbIMHU

KOJIe0aHUSMHU.
10. | TlepemeHHBII 3NEKTPHUECKUN TOK. KoMOuHMpOBaHHBIN
YPOK
11. Kontposbnas pabora No2. YPOK KOHTPOJIS,
«MexaHu4ecKkue u ydeTa U OLEHKU
AIIEKTPOMArHUTHBIE KOJIEOaHMS. 3HaHUH, YMEHUU U
HaBBIKOB

12. ['enepupoBaHue IMEKTPUICCKOM KomOnHMpOBaHHBII

sHeprun. TparcopmaTopsl. YPOK

13. MexaHU4YeCKHUEe BOJTHBI. KomOnHMpOBaHHBII

PacnpocTpanenne MexaHM4eCKux YPOK
BOJIH.
14. DneKTpOMarHuTHas BOJIHA. KomOuHMpoBaHHBIN
CBoiicTBa 3JIEKTPOMAarHUTHBIX YPOK
BOJIH.
15. KonTponbnas padora Ne3. YPOK KOHTpOII,
«MexaHn4eckue u yueTa U OLEHKH
QJICKTPOMArdHUTHBIC BOJIHEBD). 3HaHHﬁ, yMeHI/Iﬁ U
HaBBIKOB
Pa3znea 3. OnTuka (9 yacon)

16. CKkopocTb cBeTa. KomOnHupoBaHHEIHI
3aKOH OTpaXeHUs CBETa. 3aKOH YPOK
npenaomiieHus cBeta. Pemenue

3ajau.
17. JInnsza. KomOuHupoBaHHbIiH
[TocTpoenue nzodpaxeHuit, YpOK
JlaBa€MbIX JINH30M.
®opmyJia TOHKOHN JTMH3BI.
Pemenue 3anay.
18. [ucnepcus ceera. KomOuHMpoBaHHBIN
Wutepdepenus ceeta. YPOK
Judpakius certa.
19. JudpakimonHas pemeTka. KomOuHupoBaHHbIH
N3MmepeHne 1MHbI CBETOBOM YPOK
BOJIHBI.
[Tonspuszanus ceera.
20. KonTponbhas padora Ne4. YPok KOHTpOI,

«Ontuka. CBETOBBIE BOIHED).

ydeTa U OLEHKHU
3HaHUH, YMEHUN U
HAaBBIKOB
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21. [TocTynater Teopun KomOnHMpoBaHHBII
OTHOCHUTEIIBHOCTH. YpPOK
PensTUBUCTCKUI 3aKOH CIIOKEHUS
CKOpPOCTEH.
22. 3aBUCUMOCTb SHEPTHUH TEJIa OT KomOnHMpOBaHHBII
CKOPOCTH €TO JABHKCHHUS. YpPOK
PenstuBucTckas nuHaMuka.
CBs13p MEX]ly Maccoil ¥ sHeprueil.
®dopmyiia DUHIITEIHA.
23. Bunbl u3nydyenui. KomOunupoBaHHbIiH
CrHeKTphbl U CrieKTpaJIbHbIE YpOK
anmnaparsl. BUbI CieKTpoB.
CrekTpalIbHbIN aHaIU3.
24, Nudpakpacuoe u KomOnHMpOBaHHBII
yIbTPadUOIETOBOE N3ITYUCHUSI. YPOK
[IIxana 31EeKTPOMarHUTHBIX
W3JTyYCHH.
Paznen 4. KpanroBasi ¢pusuka (7 yacoB)
25. doroaddexr. YpaBHEeHUE KomOunupoBanHbIit
OWHIITEWHA. YPOK
DOTOHBI.
26. Crpoenne atoma. OnbIT KomOuHupoBaHHBIiH
Pezepdopna. YPOK
KBanrtoBsie nmocrynatel bopa.
217. Jlazepsl. KomOuHupoBaHHbIiH
YPOK
28. Metoab!l HAOIIOIEHNS U KoMOuHMpoBaHHBIN
pEeTUCTpAIIH HIEMEHTAPHBIX YpPOK
gactull. OTKpbITHE
paanoakTUBHOCTH. Anbda-, Oera-
Y TaMMa-U3Ty4eHusl.
29. PanuoakTuBHBIE IPEBpAIICHHUS. KomOuHupoBaHHbIiH
H3oTomsI. YPOK
CrpoeHue aTOMHOTIO si/1pa.
S nepHble cubI.
3aKOoH paoaKTUBHOIO pacnasa.
30. SnepHbIe peakiuy. KoMOuHMpOBaHHBIN
TepMmosiiepHbIe peakLuu. YPOK
[IpuMeHeHne A1epHON SHEPTHH.
31. KonrtponbHas pabora Ne5. YPpok KOHTpOJI,

«CBeToBble KBaHTHI. DU3HKa
ATOMHOTO SIAPa».

y4eTa U OLEHKH
3HaHUM, YMEHUU U
HAaBBIKOB

Paznen 5. Crpoenne u 3Bomonust Beesiennoii (3 yaca)
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32. Crpoenune ConHEYHON CUCTEMBI. KomOnHMpoBaHHBII
YpOK
33. Hcrounuku sHEPTHH U KomOuHMpOBaHHBII
BHyTpeHHee cTpoeHre CoyHIa u YpPOK
3BE3/I.
34. ["amakTka Mneunsrii [Tyts u KomOnHupOoBaHHBII
sBoroLMs BeenleHHOo. YPOK
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Y4eOHO-MeTOAUYECKOE U MATEPHATbHO-TEXHHYECKO0E 00ecreyeHne
o0pa3zoBaTe/IbHOM 1eATeIbHOCTH

OcHoBHas yueOHas JuTeparypa
V4yeOHUK:

®dwusuka. 10 xmacc : yueb. 1 oOmeoopa3oBaT. opraHu3amnuii : 0a30BbId YPOBEHB /
I'.4. Msakumes, b.b. byxosnes, H.H. Cotckuii; mon pen. H.A. Ilapdentrenoit. — 3-¢
u3a. — M. : IIpocsemenue. — 416 c. : ui. — (Knmaccuueckuii kypc).

®usmka. 11 kmacc : ydeb. mna oOmeoOpa3oBaT. opraHu3aluii : 0a30BBIM U
npobunsHbii ypoBHu / .5, MsxkumeB, b.b. byxoBues, B.M. Yapyrun; moa pen.
H.A. IlapdentpeBoit. — 23-¢ uza. — M. : IlpocBemenue. — 399 c. : [4] 0. win. —
(Knaccuueckuii kypc).

[Tocobue k yueonukam 10-11 kacca:

- 3aoaunux no ¢uzuxe apropa PeimxeBuu A.Il.. [TocoOue conepKuT pacyeTHbIC
3a/1auyd C dJIEMEHTAaMU KayeCTBEHHOI'O aHaJIM3a, Pa3JIMYHbIe TBOPUECKHUE 3aJaHUS U
3a/1a4y MOBBIIICHHOTO YPOBHS CJIOKHOCTH.
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