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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHWH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, mpencraBieHHbIX B PI'OC
COQO, a Taxke c¢ yuérom deaepanbHOll pabodeil MporpaMMbl BOCIIHTAHHS |
KOHIIETIIIUU TIpernojiaBanusi ydeObHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIuax Poccutickon Penepanuu, peanu3yrommx OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

ConmepxaHue mporpamMmbl IO (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10-11 kimaccoB rnpu 00yueHuu
ux ¢u3rke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO MOAX0/A.
[Iporpamma no ¢usnke coorBercTByeT TpedoBanusiM GI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEAMETHBIM pe3yjbTaTaM OOyYEHHMs], a TAaKKe
YUUTBHIBAET HEOOXOAMMOCTh peajH3alid MEXIPEAMETHBIX CBs3eil (U3MKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Heil onpenenstoTcs OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpPEeHEro oO1ero oopa3zoBaHus, JIaHUPYyEMbIe
pe3ynbTaTbl  OCBOEHUS Kypca (UM3UKU: JIMYHOCTHBIE, METaIlpEeJIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma o (hu3mKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIHTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera «@u3nkay 1mo rojgaM oOydeHwusl.

®du3nka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BBICTYNAs B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. [IKoapHBIN Kypc GU3NKU — cUCTEMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3y4YaeMbIX XUMHUEH, OHOJOTHEH,
dbu3mdeckorr reorpadueld W acTpoHoMmHein. Mcmonap3oBaHWE HW aKTHBHOE
OpUMEHEeHUe (U3NYECKUX 3HAHMM  OmpenenseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHU CBOMCTBaMHU U Apyrux. M3ydenue
(M3HKM BHOCUT OCHOBHOM BKJIa/l B POPMHPOBAHUE ECTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydarommxcsi, B (OpMHpPOBaHHE YMEHUN NPUMEHATHh HAyYHBIH METOA
MO3HAHUS MPU BHITIOJHEHUU UMHU YUE€OHBIX UCCIICTOBAHMM.

B ocHOBY Kypca pu3uku i ypoBHS cpeHero o61iero o0pa3oBaHusi OJ0XKEH
PAI UAEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOESHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/iesioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (U3HKH.



Hoesn cenepanuzayuu. B cOOTBETCTBUU C HEMl Marepuan Kypca (GU3NKH
o0ObeaMHEH BOKpYr (Qu3nyueckux Teopuid. Bemgymmum B Kypce sBISeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEILECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanuzanus TpeArnosiaraeT HCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMANIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(bU3HKY C pa3BUTHEM OOIIIECTBA, a TAKIKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU
U DKOJIOTHYECKUMU TTpoOIeMamMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku npeamnonaraet 3HakoMCTBO
C MIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUN M3YUECHHBIX
TEOPUU U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKkXe 00CYyXICHUs
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOIMYECKOM 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (M3UKH HAa YPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBJSIOTCS (u3HUeckue Teopur ((popMUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIN (PYHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MTPEICTABICHUIX O IPUPO/Ie, TPaHUIIAX MPUMEHUMOCTHU
TEOPUIA, JUIsl ONTMCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-ICITEIPHOCTHBIN TIOIX0 B Kypce (U3UKU pPean3yeTcsl MPEexIe
BCEro 3a CUET OpPraHu3allid SKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YYaroIIuXCsl.
J1st 6a30BOr0 ypOBHA Kypca PU3UKH — 3TO UCIOJIb30BaHUE CUCTEMbI ()POHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpamme
no (usuke 0OBETWHEHBI B OOIIMI CHUCOK YYEHWYECKUX MPAKTHYECKUX pPaboT.
Brifiennienne B yka3aHHOM TMepeyHE JIa0OpaTOPHBIX paldOT, MPOBOIUMBIX IS
KOHTPOJISL U OIIEHKH, OCYIIECTBIISICTCSl YYaCTHUKAMHU 00pa30oBaTeIbLHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAaHWPOBAHUSI W OCHalleHus kaOuHera (usuku. Ilpu
3TOM O0O€CNeUnBaeTCsl OBJaJACHHE OOYyYalOUUMUCA YMEHHUSIMH MPOBOAUTH
KOCBCHHBIC HM3MEPEHUS, WCCIEOBAHUS 3aBUCHUMOCTEH (PU3MUECKHX BEIUMYUH U
MOCTAHOBKY OIBITOB IO IPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE yIENsSIeTCs peIEHUI0 PACYUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a]1a4 IPUOPUTETOM SIBISIOTCA 3a7a4i C SIBHO 33JIaHHOMN
(Gu3nUecKOo MOJENbIO, NO3BOJISIONIME NPUMEHSATh HW3YUYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KakK W3 OJHOTO pa3zjena Kypca, TaKk U MHTErpUPYS 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 33J]aHUS HA
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOIECCOB B OKpYKArOIIeH
KU3HU, Tpelyromue BbIOOpa (Qu3Mueckodl Mojenu sl CUTYyallMu MPaKTUKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuambHO-TEXHHUECKOMY
obecrieueHnI0 y4eOHOro mpoiecca 0a30Bblil ypoBeHb Kypca (U3MKU Ha YpPOBHE



cpenHero ooOmero oOpazoBaHUs JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3WMKK WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIa. B kabuHete GpU3MKHU AOHKHO OBITH HEOOXOJIHUMOE
nabopatopHoe O00OpyAOBaHWE [JIs BBIMOJHEHHS YKa3aHHBIX B Mporpamme Mo
bu3KKe yUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYI0BaHUE.

JleMoHcTpaniuoHHOE  00opyJioBaHue (opMUpYETCS B COOTBETCTBUU C
OPUHITUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBaeT IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIYEBbIX JAEMOHCTpalui IS
UCCJICIOBAHMUS  M3y4YaeMbIX  SBJICHUH M  MPOIECCOB, OMIUPHYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHH.

JlabopaTopHoe 000pynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pabdboT
dbopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreunBaeTcs B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydalomuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPHUOOPOB, a TAKKE KOMITHIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJIE ITM(POBBIX JabopaTopuii.

OCHOBHBIMHU LENIAMH U3y4YeHUs PU3UKHU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

o (opMupoBaHHE HWHTEpeca M CTPEeMJICHHS OOYyYarOIIUXCS K HayIHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPYCCKUX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

o (opMHpOBaHHE HAYYHOT'O MHPOBO33PECHHSI KaK pe3yiIbTaTa H3yuyeHHUs] OCHOB
CTpOEHUS MaTepuu U QyHIAMECHTATBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanume yMmMeHUW OOBSCHATH SBJICHHUS C HCIOJb30BAaHUEM
bu3HYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue npeacTaBICHUNA O poiu (PUUKH JJIsT PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHrne 3TUX Ieei 00ecrednBaeTCsl pelIeHHeM CIEeIyIONNX 3a7ad B

nporecce u3yueHus Kypca GU3NKN Ha ypOBHE CPEAHEro o01ero oopa3oBaHus:

e MpUOOpETEHUE CUCTEMbI 3HAaHUI 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXAHWKY, MOJEKYIIPHYIO (QHU3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HMKY M DJIEMEHTBI aCTPO(PU3HKHY;

e (QopmMupoBaHuMe yMEHHUH TPUMEHATH TCOPETUUYCCKUE 3HAHWS IS
OoOBbsiCHEHHUS (PU3WYECKUX SABJICHUHW B TPUPOAC U JUISI TPUHATHS
MIPAKTUYECKUX PELICHUH B IOBCEIHEBHOU KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3jIUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyueckoil MoOAENbl0, 3a/1ay, MOAPAa3yMEBAIOIIUX CAMOCTOSTENbHOE
co3nanue GU3NYECKON MOJEIH, aIeKBaTHON YCIOBHSIM 3a/1a4U;



e TMOHWMaHWE (U3WYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHSI TEXHUYCCKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS
(GU3NYEeCKUX SKCICPUMEHTOB, aHAIW3a W HMHTEPIIPETAIud HUHGOPMAIIIH,
OIPEJENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pPe3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTUS YMEHUU MPOECKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wu3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HEJENI0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIaO0OpaTOPHBIX W
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENaeT BHIOOP
MPOBEACHUS JTA0OPATOPHBIX PaOdOT M OMBITOB € YYETOM HMHIWBHUAYaIbHBIX
0COOCHHOCTEH 00yJarOUXCH.

COJEPXXAHUE OBYUEHUA

10 KITIACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o mnpupone. HayuHble METOABI NMO3HAHUSA OKPYKAKOLIETO
Mupa. PoJb 3kcriepruMeHTa v TEOpUH B IPOLIECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (hmsuke.

MonenupoBanue (HU3NYECKUX SIBICHUN M TpolieccoB. HaydHbie Tumoressl.
dusnyecKkrue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Pons 1 mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHON HAay4YHOU KapTUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioTOBbIE W IU(GPOBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABMXKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.
[lepemenienne, CKOpocTh (CpemHSs CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHUE MaTepUajJbHOM TOYKHM, MX MPOEKIMM Ha OCU CHUCTEMBI KOOpIAMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.



PaBHOMepHOE W PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABWXKeHHUE. [ paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHMS, IIyTM U IIEPEMEIICHUs
MaTepuaJbHON TOYKHA OT BPEMEHH.

CBoOoaHOe majzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUSI.

KpuBonnHeitHOE NBUKEHUE. [[BUKEHUE MATEPUAIBHON TOUKH MO OKPYKHOCTH
C MOCTOSSHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBAasl CKOPOCTb, JIMHEWHASI CKOPOCTD.
[Tepuon u gactora oopamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckne yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBW)KEHHUE CHAPSAIOB, UEIHBIE U PEMEHHBIE ITEPEIaYH.

Jlemoncmpayuu

Mopenbs cucTteMbl OTCUETA, WILIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeoOpazoBanre ABUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBwKeHUs Tena, OPOLIEHHOIO IMOJA YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepeHue yckopeHusi CBOOOHOTO MaeHHUS.

Hamnpapienne CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuyeckuii sxcnepumenm, nabopamopmusie pabomul

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONpPEAEICHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NyTAMM, IPONMJACHHBIMU TEJIOM 3a
MOCJIEI0OBATENBHBIE PAaBHBIE IPOMEXKYTKH BpPEMEHM IPU PaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne IBUKEHUS IapUKa B BA3KOM )KUIKOCTH.

N3yyenue ABMKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutrenbHOCTM  ['aymmiies.  IlepBbii  3akoH  HproToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HetoTona aiis
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA U1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsxkectu. IlepBas kocMmuuecKas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (okosi, cKoibxeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuina TpeHUsl CKOIRKEHHUS U cuiia TpeHust nmokos. KosdduimenT tpenus.
Cuiia cOnpOTUBIIEHUS IPU IBUXKEHUU TEJIA B AKUJIKOCTH WIIN Tas3e.

[TocTynarenpHO€ U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT Cubl OTHOCUTENBHO OcH BpaumieHus. llnewo cunbl. YcnoBug
paBHOBeECHS TBEPAOIO Tea.



TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOAIMINITHUKH,
JB)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepUUH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOMIUX TEJ.

Bropoit 3akoH HeroToHa.

N3mepenue cui.

Clio’)xeHue Cull.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehOopMaIliu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamoptvle pabomol

N3yueHne nBuxeHus OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
PE3UHOBOM 00pa3iie, OT uX JeopMaruu.

HccnenoBanre YCIOBHII paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3axkonwvl coxpanenus ¢ mexaHuKe

NmMmynbc MaTepuanbHOW TOYKM (Tesa), CUCTEMbl MaTepUalbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJibCa Tejla. 3aKOH COXPAHEHUSI UMITYJIbCA.
PeaktuBHOE 1BMKEHUE.

Pabota cunbl. MOIIHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 H3MEHEHHH
KUHETHYECKOW SHEPTHH.

[ToTeHuuanbHas SHEPrusl. [ToTeHuuanbHas SHEPTUs yIpyro
nehopMUpPOBaHHOHN NPy KUHBL. [ToTeHIIMaNIbHAS SHEPTHs Tea BOJIMU3HU MOBEPXHOCTH
3emiu.

[loTeHunanbHple W HENOTEHIHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW IHEPTUH CUCTEMBI TEJ. 3aKOH
COXPAHEHHS] MEXaHUYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[lepexon MOTEHIIMATBHON YHEPTUHM B KHHETHYECKYIO U OOpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuenre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.



HccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHHUYECKOW IHEPruut
TeJa Ha IPUMEPE PACTSIKEHUS pE3UHOBOTO JKI'yTa.

Pa3znen 3. MosekyasipHas pu3uka 1 TEpMOAHUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbIE TIOJIOKEHUSI MOJEKYJISPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBYSI YaCTHUIL[ BeUleCTBA. MOJENIN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPABIX TEJA U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temmnepatyp
Lenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACAIBHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEd KWHETHYECKOW SHEPruM TEIUIOBOTO ABMXKEHUsA dvactul] rasza. lllkarma
temneparyp KenbBuHa. I'azoBbie 3akoHbl. YpaBHeHue MeHneneeBa—KnarneipoHna.
3akoH [lanbrona. M30mpoueccsl B HACaIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BellecTBa. ['paduueckoe mpeACTaBICHUE M3OIMPOIECCOB: HU30TEpPMa, H30X0pa,
u3o0apa.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
OapomerTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbiThl 10 MU PYy3UHN )KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita LTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CyIIECTBOBAHHUE MEKMOJIEKYJISIPHOTO
B3aHMOJICCTBUSL.

Mogenb, WILTIOCTPpUPYIOIIAs TPUPOY AABICHUS ra3a Ha CTEHKH COCYa.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSIHMS HJICAUIBHOTO Tasa,
M30MPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

OmnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK]y IMapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cToco0bl e€ n3meHeHusi. KonnuectBo TemnoTsl U pabora. BuyTpennsis
SHEpPrus  OJAHOATOMHOIO  HMJEaJbHOrO0  rasa. Buasl  Temionepenayu:



TEIJIONPOBOHOCTh, KOHBEKIIUS, U3JIyUYeHHUE. YJIebHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEMIIONEepeaye.

[Tonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHue mepBOro 3akOoHA TEPMOJMHAMHUKHM K u3omponeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoanHamuku. HeoOpatumMocTh poO1IeCCOB B IPUPOJIE.

TemnoBble  mamwmHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIUIOBBIX  MAIWH.
[IpeoOpa3zoBanus SHEpPruM B TEIUIOBbIX MamuHax. Koa@duiimeHT mosie3Horo
nevictBust TersioBod MamuHbl. [lukn KapHo u ero kosdduuueHT moJie3HOTO
JNEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TEIUIOAHEPTETUKH.

TexHuyeckne YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUIaTellb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHre BHYTpPEHHEW JSHEPTHM Teja IMPHU COBEPIICHUH PabOTHI: BBUICT
npoOku u3 OyTBUIKM MOJ JCUCTBUEM CXATOro BO3/yXa, HarpeBanue s¢pupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOACMOHCTPAITHS).

M3MeHeHre BHYTPEHHEN SHEPruu (TEMIIEpaTyphbl) TeIa P TEIUIONEpeIaye.

OnpIT N0 a1nabaTHOMY PaCIIMPEHHUIO BO3ayXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeusecmea. Pazoevie nepexoowl

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAsA BJIAXHOCTh BO31yxa. HacelmeHHbld mnap. YnaenbHas TeEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBICHHUS.

TBépnoe Teno. Kpucrannudyeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctayioB. Kuakue kpuctamisl. CoBpeMmeHHble Marepuanbl. [lnaBienue u
KpUCTaJIM3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHHE TEMI0BOro OanaHca.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHUHU MOJYyYCHHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHCJIE HAaHOMAaTEePHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JIaBJIICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTALNTIMYECKOTO BEIlleCTBRA.

JleMoHCTpanust KpuCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.



Paznen 4. DiaekTpoauHaMHUKA

Tema 1. Inekmpocmamuxa

DneKTpu3anus Ten. DIEKTPUIECKUN 3apsa. JIBa BUaa dIEeKTPUYECKUX 3apsI0B.
[IpoBOIHUKM,  JHUDJIEKTPUKK W TOJAYNPOBOAHUKU.  3aKOH  COXPaHEHUSA
AIIEKTPUYECKOTO 3apsia.

B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AIeKTpUYECKUil 3apsia.
Onekrpuueckoe mnoae. Hanpspk€HHOCTh  amekTpudeckoro moiid.  IIpuHnun
CYHEPNO3ULIANA DIEKTPUYECKUX Toser. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TTOJIS.

PaGota cun anekrpoctatudeckoro nojs. [lorennuan. Pa3HocTs NOTEHIIMATIOB.
[IpoBOAHUKN W [UPJIEKTPUKUA B 3JIEKTPOCTATUYECKOM moJie. [luanexkrpuueckas
MIPOHULIAEMOCTb.

OnekTpoEMKOCTh. KoHeHcaTop. DIeKTpOEMKOCTh IOCKOTO0 KOHJAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHIEHCATopa.

TexHu4yeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3anmopenicTBre HaIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpocTaTHIeCcKas 3aIuTa.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune 31eKTpoEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAaHUS 3JJIEKTPUUECKOTO TOKA.
Nctoununku Toka. Cuna Toka. [I0CTOAHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTka LETH.

DNEeKTPUUECKOE COIMPOTUBJIEHUE. YIEJIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABIKYIIAsA CHJIAa U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHHMKA TOKA.
3akoH Oma 11 oJaHOM (3aMKHYTO#) 35iekTpruueckoi uenu. KopoTkoe 3aMbIkaHUeE.



DONeKTpOHHAasT  NPOBOJAMMOCTh  TBEPJBIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKH. CoOcTBeHHas u pUMeECHas MIPOBOJAUMOCTh
noJTynpoBoHUKOB. CBoicTBa p—N-nepexonaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  dICKTPOJIMUTOB.
DNEeKTpoauTHYECKas AUCCOIUALUS. DIEKTPOJIH3.

DneKTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIM
pa3psan. Monuus. [Lnazma.

TexHHueckre YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKUA TOKA, OJJICKTPOHArpeBaTeIbHBIC MPHOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMenanHoe COeTMHEHUE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »SICKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHuE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COPOTUBIICHUSI.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB BJIEKTPOIIUTOB.

HckpoBou paspsia ¥ MPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne cMEemanHoro COeIMHEHNS] PE3UCTOPOB.

N3mepeHue 371eKTPOIBUKYILIEH CUJIbl MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHMUS.

HaGmronenue snexktposiusa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 10 Kiacce OCYIIECTBISIETCS C
Y4ETOM COJACPKATEIBHBIX MEXIPEJAMETHBIX CBA3€d C KypcaMH MaTeMaTHKH,
OMOJIOrMHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYyYHOIO
MO3HAHUSA: SBJICHWE, HAy4YHBIA (akT, rumore3a, (u3mdeckas BEIMYHHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelnieHUE CUCTEMbl ypaBHEHMM, JWHEWHas (QyHKIUA,
napabona, runepoosia, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MIPOEKIMH HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKCHHE B KHBOW mpupoze, auddysus, ocMmoc,
TEIJTI00OMEH JKMBBIX OPraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIOBOEC PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B )KMBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCa, TEIUIOBBIE CBOMCTBA TBEPBIX TEI, KUJIKOCTEN U Ta30B,
INEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAS  AUCCOLMALNS,
rajlbBaHUKa.

l'eoepaghus: BNaxXHOCTH BO3/IyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBMXXCHUN C KMCIOJIB30BAHHMEM MEXaHU3MOB,
YYET TpPEHHS B TEXHUKE, NOAIIMIIHUKHA, HCIOJIb30BAHHE 3aKOHA COXPAaHECHUS
MMIyJIbCa B TEXHUKE (pakeTa, BOJOMET U APYTHE), IBUTaTeIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOJWILHUK, KOHIUIIHOHED, TEXHOJIOTHU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKAs 3alllUTa, 3a3€MJICHUE AJICKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, ANEKTPOHATPEBATEIILHBIE puOOpHI,
AIIEKTPOOCBETUTEILHBIC TPHOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMOIEMCTBUE TTIOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosne. Bekrop marautHOM MHAYKIUKU. [[puHIKN Cynepno3uiMu MarHuTHBIX MOJICH.
JluHun marHuTHOW WHAYKUMW. KapThHa JIWMHWUKA MarHUTHOM WMHIAYKIWHA TOJIS
MOCTOSHHBIX MAarHUTOB.

MarauTHoe TIOJ€ TPOBOJHMKA € TOKOM. KapTuHa JWMHMH HWHIYKUUH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoneiicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ Moaysb U HanpaBiieHUE. [[BH>KEeHHE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM MoJjie. Pabota cumbl JlopeHna.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJBIXKYIAs Cuia HWHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOMW
nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe Tmojie. IJIEKTPOABMXKYIIAs CUJIa WHIYKIUMUA B
MIPOBOJTHHUKE, TBUKYIIEMCS TOCTYIATEIIbHO B OQHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIAYKLUMH. OJEKTPOJBIXKYIAs Cuia
CaMOMHIYKLIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKA C TOKOM.



DIIEKTPOMArHUTHOE TIOJIE.

TexHuueckre yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: MOCTOSHHbBIC
MAarHUThl, JJIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIUY MAarHUTHOTO TTOJIS.

B3aumopenicTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIoOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJBUKYIIEH CHUJIBI MHAYKIHUH OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabdomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne AeHCTBUA MNOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanne sSBIEHUS 3JIEKTPOMArHUTHON MHIYKIWH.

Paszpnes S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHbsle KOJ1€0AHUA

KonebarenvHast  cuctema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUs.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢dasza kKojeOaHUH.
[IpyXVHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kojebanuii. [IpeBpaiieHre HEPrun Mpu rapMOHUYECKUX KOJICOAHHSX.

Konebarenpubiit kKOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATbHOM KOJIEOATETbHOM KOHTYpe. AHAJIOTUs MEXAYy MEXaHWYECKUMU U
ANIEKTPOMarHuTHEIMU  KonieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHUH B UJCaTHLHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojieOaHusiX. BeIHYX/I€HHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHyK/IeHHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS.

[lepemennsbiii TOK. CHUHYCOMJAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHDKCHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPryU. JKOJIOTUYECKHUE PUCKH MPHU IMPOU3BOACTBE ANEKTpOIHEpruu. Kynerypa
VICII0JIB30BAHUS 3JIEKTPOIHEPI MU B IOBCETHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHCHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpOoINepeaay.



Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTeabHON CHUCTeMBbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUNA MASITHHK).

HaGmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOWCTB BBIHY X ICHHBIX KOJIEOAHUN.

HaGmronenue pe3oHanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIC KOJICOaHUS.

OcuuiorpaMMbl (3aBUCHUMOCTH CHIIBI TOKA W HANIPSDKEHUSI OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHc mpu MOCIENOBAaTEIbHOM COECOWHEHUU PE3UCTOPA, KaTYIIKH
WHyKTUBHOCTHU U KOHJIEHCATOPA.

Mognenps TMHUM 3JE€KTpOnepeadHn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH MepUOa MajbIX KOJeOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanye MepeMEHHOT0 TOKA B LEMU U3 NOCIIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

Mexanudeckue BOJHBI, yciioBus pacrnpoctpanenus. llepuoa. CkopocThb
pacnpocTpaHeHUsi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBIL.
HuTtepdepenims u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3YyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bektopos E, B, V B anexkrpomaruutHoii BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHUE, TMOISpHU3aIs, Tu(paKius,
unTepdepenus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[[Ixana 3M€KTPOMArHUTHBIX BOJIH. [[puMEeHEHUE 3JEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3M U TeIEeBUACHU. Patrookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTpPOMCTBA M MNPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IUMAarHOCTHKAa B TEXHUKE M MEJIHUIIMHE, panaap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHue U pacpOCTPAHEHNE TONEPEYHBIX U ITPOIOJIBHBIX BOJIH.

Konebmromieecs TeI0 Kak MCTOYHUK 3BYKa.

HabGmronenue orpakeHus: M MPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenune nnrepdepeHunu u guppakiind MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJIeOaHUH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHHE,
noJyispu3anys, 1udpaxius, THTEpPepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
oaHOpoaHOuU cpexe. Jlyu cBera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. IlocTtpoenue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

Cobwuparomue u paccenBaromye TuH3b1. ToHkas muH3a. DoKyCcHOE pacCTOsIHUE
U ONTHYECKas cuia TOHKOW JuH3bI. [locTpoenne n3oOpaxeHuil B cOOMparOmuX U
paccenBaromX JuH3ax. Dopmysa TOHKOW JIUH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHblE WCTOYHUKH.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakinuoHHas pemérka. YCIoBUE HaOIIOECHUS
[JIaBHBIX ~MakKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tosstpusanus ceera.

TexHudyeckre yCTPOMCTBA M TPAKTHUECKOE TMPUMEHEHHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISPOUI.

Jlemoncmpayuu

[IpsiMONMHENHOE pacHpOCTPaHEHUE, OTPAKEHUE M MPEIIOMIICHHUE CBETa.
OnTruueckue mpudOopHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB U300paKEHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJEeCKomna.

HaGmronenune natepdepeHinu crera.

HaGmronenue nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUGPAKIIUOHHON PEHIETKH.

HabGmronenue nonsipu3aluu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenue nokazaress npeaoMIeHUs CTeKIIa.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HaGmronenne nucnepcuu cBera.



Pa3nen 6. OcHOBBI cCrIeNUAIBHON TEOPUHU OTHOCUTEIbHOCTH
I'panuLibl IPUMEHUMOCTH KJIACCUYECKON MeXxaHUKU. [TocTynaTel crienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCHUTEBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHHE
JUTVHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKOW YaCTULIBI. DHEPIrus
IIOKOS.

Pasznes 7. KanToBasi pusuka
Tema 1. dnemenmovl K6AHM OGO ONMUKU
®ortonsl. ®opmyna [Inanka cBsi3u sHEeprun GOTOHA C €70 YACTOTOW. JHEPTHUS
U UMITyJIbC (POTOHA.
OTtkpeiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

dotoapdexra. YpaBuenue DiHmTetHA 11 poTodpPexra. «KpacHas rpaHunar»
dboToaddexra.

JlaBnenue ceera. OnpiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTUUECKOE TPUMEHEHHE: (POTODIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otord(dHeKT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeIHEro Gporoaddekra.

CBeToamnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Inanerapuas moxenbp aroma. [locrynatel bopa. W3nyuenue u moriomieHue
(GOTOHOB TpU TEpexojie aToMa C OJIHOTO YpPOBHS SHEPrUU Ha Jpyrou. Bujbl
cnekTpoB. CHEKTp ypOBHEN SHEPTUU aTOMa BOJOPOa.

BoisHoBbIE cBOMicTBA yactull. BosHbl ne bpoiinsa. KopryckynsipHO-BOJIHOBOM
Ty aJIn3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.

TexHudeckre YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHaau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOGmroienue TMHENYaThIX CIIEKTPOB U3ITYUCHUSI.



Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

HaGmroienne muHe4aToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIO0KHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paaroakTuBHOCTH. OnBITHI Pe3epdopaa 1o onpeneneHunto coctaBa paguoaKTUBHOTO
w3nydenus.  CBoiictBa  ambda-, Oera-, ramMMma-usnydeHus.  BrusHue
PaauOaKTUBHOCTHU Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan saapa. MaccoBoe uncio aapa. M30Tomsl.

Anbda-pacnaa. ODNEKTPOHHBIM U TO3UTPOHHBIN Oeta-pacman. [amma-
U3ITy4YeHHE. 3aKOH PaJIMOaKTUBHOIO paclaja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccer sapa.

SnepHble peakuuu. JleneHue U CUHTE3 sep.

Anepusiii peaktop. Tepmosinepusiii cuntTe3. [IpoOnembl U NEPCHEKTUBBI
SAJIEPHOU SHEPTETUKU. JKOJIOTUYECKHE ACTIEKTHhI IEPHON SHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTto1b1 HaOIOIEHUS U PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

®dyHaMeHTaJIbHbIe B3aUMOACHCTBUA. EAMHCTBO PU3NUuecKoi KapTUHBI MUPA.

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JTO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYyMK MOHU3UPYIOIINUX YaCTHLL.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanre TpEeKOB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

DTarnel pa3BUTUSI ACTPOHOMUH. [IpUKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3aHoro neba. Co3Besnus, sipkue 3BE3NBI, TUIAHETHI, X BUIUMOE
JIBUKEHHUE.

ComnHeuHast cuctema.

Comuue. ConHeuyHass akTUBHOCThb. Mctounuk sHeprun ConHIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIC XApAKTEPUCTUKHU. JlMarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3/IBl TJIaBHOM MOCIEI0BATENbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu ColHia u
3BE3/. DTambl )KU3HU 3BE3].

Mineunbiii Ilyts — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
[Nanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pa3beranue ramakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyUYEHHE.

MacmrtabHas crpykrypa Beenennoit. MetaraiakTuka.

Hepeménnnie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabGnronenuss HeBOOpPYKEHHBIM IJ1a30M C UCIHOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro NoJyapus 1 ipKue 3BE31bI.

Hab6monenus B Teneckon JlyHsl, miuanet, Mueynoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLMATIbHON M ATHUECKOH chepax AesITENbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HayYHOH KapTHHE MHUPA, poJib (U3UUYECKON TEOPUU B
(dbopMHpOBaHUYU MPEACTABICHUHN 0 (PU3MUECKON KapTUHE MUpPa, MECTO (PU3UUECKOM
KapTUHBl MHpPa B OOIIEM psay COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX
MIPEICTaBJIICHUH O TIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHA B 11 kiacce ocylecTBIsIETCS C
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMH MaTE€MATHKH,
OHOJIOTMHU, XUMHH, Feorpauu U TEXHOJIOTHUH.

Meorxcnpeomemnvle nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAyYHOI'O
MO3HAHUA: SIBJICHUE, HAay4HbIH (akT, rumore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopus, HaOMIOJEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOCKIMM HA OCU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOA00US TPEYroJbHUKOB,
OTIpEJICJICHHE TIOIIAIN TUIOCKUX (PUryp u oobéma Ted.

buonocusa: »snekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTENbHbIE
JBUKEHHUS B )KMBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKasi CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00Pa30BAHMS KPUCTAIIIMYECKON PEIIETKU, CIEKTPATIbHBINA aHATH3.

l'eocpaghusi:  marHUTHBIE TIOMIOCA 3E€MJIM, 3aJIeKM MAarHUTHBIX Py,
dhoToChEMKA 3eMHOM TOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICCHUH.

Texnonocusa: JHMHWUUA DIIEKTPOIIEpENad, TEHEPATOP IIEPEMEHHOrO TOKa,
AJIIEKTPOABUTATENb, WHAYKUMOHHASA II€Yb, pajaap, PaJUONpPUEMHHK, TEJIEBU3O0P,
anteHHa, tenedoH, CBY-meub, NMPOEKIIMOHHBIN ammapar, BOJOKOHHAS OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOTO TpenMera «Du3nMKay HAa YPOBHE CPETHETO O0OIIero
oOpa3oBaHus (6a30BbI YPOBEHB) JOJDKHO OOCCTICUHUTH JOCTIKCHHUE CIEAYOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUSI yUeOHOro npeaMera «Du3nka» T0IKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIMIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMW, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITAa ACSATEILHOCTA B MPOIIECCE peaiu3allii OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEJIbHOMN JAEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDb IPAXKJAHCKOM MO3ULIMK 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIHOHHBIX  OOMIEYCTIOBCYCCKMX T'YMAaHUCTHUYECKUX H
JTEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSATEILHOCTh B MHTEpECaxX I'PakIaHCKOIO
oO111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHONW OpPraHU3alINHY;

YMEHHE B3aHMOJICCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAaMH B COOTBETCTBUH C
X QYHKITUSIMA 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JICSITETLHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTb POCCUICKON IPaKIaHCKON UJACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pElICHUS,
OPUEHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIE B
JIEATEbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYAsi SCTETUKY Hay4YHOTO TBOPUYECTBA,
IpUCYLIEro (pU3NYECKON HAYyKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



WHTEPEC K pa3IndHbIM cdepaMm MmpodhecCHOHATBHOU IEATEIHPHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHHE COBEPIIaTh OCO3ZHAHHBIN BHIOOD
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHN Ha TPOTSHKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOT0 BOCITUTAHHS

c(hOpMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IUIAHUPOBAHUE U OCYILIECTBIECHUE JEUCTBUU B OKPYKAKOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacliupeHue OMbITa JEATEIIbBHOCTH 3KOJOTMYECKOM HampaBI€HHOCTH Ha
OCHOBE UMEIOIIHNXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH;

OCO3HAHHWE UEHHOCTH HAy4YHOU [EeATEeIbHOCTH, TOTOBHOCTH B Mpollecce
U3y4YeHUS! (PUBUKHU OCYIIECTBIISITH MPOSKTHYIO U UCCIEA0BATENbCKYIO IEITEIbHOCTh
WHJVMBUAYAJIBbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe AeiicTBUSA
ba3oBrble 1oruyeckue 1eMcTBuA:
CaMOCTOSITENIbHO ~ (OPMYyJIHpPOBaTh M aKTyalu3UpoBaThb  MpoOieMmy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENETATh ILIETH JEATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOPEYMsT B  paccMaTpUBaEMBbIX
(bU3HYECKUX SBJICHUSX;
pa3pabaTeiBaTh IUIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIM3a WMEIOIIUXCS
MaTepuaTbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHTb KOPPEKTHBBI B JACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUN JAESTENbHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUIX PEAILHOT0, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBATh KPEATHBHOE MBINIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.
Bba3oBble uccie0BaTebCcKHe AelCTBUS!
BJa/IeTh HAy4YHOH TEPMMHOJIOTHEH, KIIOUYEBBIMU IMOHATHSIMH U METOJaMU
¢uznyecKkoil HayKu;
BJIa/IETh HaBBIKAMH Y4€OHO-HCCIIETOBATENBCKON U MPOCKTHOU AESITEIbHOCTH
B 00J1acTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJI0B [T03HAHMSI;

BJAJ€Th BHUJAMU JIEATEIBHOCTU I10 IIOJIYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPHpETaluy, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX YyueOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (HDU3HUKY;

BBISIBJISITh [PUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTaTh THIOTE3Y €€ PEIICHUs, HAXOAUTh apPTYMEHTHI ISl J0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUM, 3a7]aBaTh IapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TIOJYYEHHBbIE B XOJE pEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBbIE 3aladyd B 00pa30BaTEIbHOMN
JeSITEIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKHY;

JIaBaTh OIICHKY HOBBIM CUTYalUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETh MEPEHOCUTh 3HaHUsA 1O (U3UKE B NPAKTUUYECKYI0 001acThb
KU3HEIEATEIIbHOCTH;

YMETb UHTEIpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTATh HOBBIE UJEH, NIPEJIaraTh OpUruHaIbHbIE MOAXOAbl U PEILICHNUS;

CTaBUTh IPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora c undgopmanmeii:

BJIa/IETh HABBIKAMH MOJIy4eHUS MHPOpPMAIUU (PU3NUECKOTO CONEPKaHUS U3
VICTOYHHUKOB PpAa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYLIECTBJIATh IIOMCK, AHAJM3,
CUCTEMAaTH3allMI0 W HMHTEpIpeTanuio MHGOpMAIMK Pa3IudHbIX BHUJIOB U (HOpM
NPEICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALINH;

UCTIONb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHA B PEIIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3allMOHHBIX
3aJ1a4 ¢ co0I0IeHEeM TpeOOBaHU IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHYECKUX HOPM, HOPM HUH(OPMAIMOHHOU
0e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpXkaHHUs B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3HAYeHUs] HHPOPMALIMU U LEIEBON ayIUTOPHUH, BEIOUpAsi ONTUMAILHYIO
dbopMy mpecTaBIeHUs U BU3yaIU3alUu.

KoMMyHHKATHBHbIE YHHBeEPCAJIbHbIE YUeOHbIE TeliCTBUS:
OCYIIECTBIAThH OOIIEHNE Ha YPOKaxX (PM3UKHU M BO BHEYPOUHOU JIEATEIHHOCTH;
pacrmo3HaBaTh MPEANOCHUIKH  KOH(JIMUKTHBIX CHUTyallid ®  CMsr4aTh
KOH(JIUKTHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;



MMOHUMAaTh W KCIIOJb30BaTh MNPEUMYILECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBHUMA C Y4E€TOM OOLIUX
HMHTEPECOB U BO3MOKHOCTEN KaXJOTr0 WieHa KOJJIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JEUCTBUM,
pacmpenensiaTh pojau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yiIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIA/a M KaXJ0T0 YYaCTHUKA KOMaH bl B OOIIINIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

[pejiaraTb HOBBIE NPOEKTHI, OLEHHMBATh HJAEU C TNO3HWIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEAECHHUE B PAa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBHSA
Camoopranusanus:

CaMOCTOSITETILHO OCYLIECTBJISATh MO3HABATENIbHYIO JESITEIbHOCTh B 00JacTH
(U3MKM W acCTPOHOMHUH, BBISABIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIAH PEIICHHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TJIaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

cioco0cTBOBaTh (HOPMHUPOBAHHIO W MPOSBICHUIO 3PYIUIUMU B 00JIaCTH
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIAJETh  HABBIKAMHM  IIO3HABATEJIBbHON  peQuIeKCHH KaK  OCO3HAHMS
COBEPINAEMBIX JEHCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOIrO
pelleHus;

YMETh OLIEHUBAaTh PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELIEHUS IO HX
CHU)KECHMUIO;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAIW3Ee pe3yIhTaTOB
NEeSTENHHOCTH;

NPUHUMATH ceOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHUX IIPU aHAIM3E pe3yIbTaTOB
NEeSATENHHOCTH;

MPU3HABATH CBOE MPaBO ¥ MPABO APYTUX HA OIIHOKH.

B mporiecce nocTrmkeHrsI TMYHOCTHBIX PE3YIhTATOB OCBOSHUS IIPOTPAMMBI TIO
buzuke A YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  00Yy4YaroIIUXCs
COBEPIIICHCTBYETCS OMOITMOHAIILHBIN HWHTEJUICKT, TIPEAMOJIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TIOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOITMOHAIILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

caMOpeTyJIMPOBaHUs, BKIIOUYAIOIIET0 CAaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCS K
AMOIMOHAIIEHBIM U3MEHEHHSIM U TPOSIBIISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIMH, BKIIOUYAIOIICH CTPEMIICHHE K JOCTIKEHUIO TSN U
yCrexy, ONTUMH3M, WHUIIMATHUBHOCTH, YMCHHE JICHCTBOBATH HMCXOJIS M3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATE HHTEPEC M pa3pemiaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiaacce npeAMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B MPAKTUYECKOU JAEATEIBHOCTH JIOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUYECKUX MOJIENeH:
MaTepHalibHasl TOYKa, MHEpIMaIbHas cucTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIIO,
uJeadbHbIN Ta3, MOJCIH CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur PU3NUECKuX 3aj1ay;

pacrnio3HaBaTh (pu3MUYECKUE SBJICHHS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHHMS BEIECTBA U
AIIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
CBOOO/IHOE TaJIeHUE Tel, JBMKECHHUE MO OKPY>KHOCTH, WHEPLHUS, B3aUMOJICUCTBUE
ten, auddysusi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,



U3MEHEHHE O0bEMa Tel MpU HarpeBaHUM (OXJaXKIECHHUH), TEIUIOBOE PaBHOBECHE,
UCIIapEHUE, KOHACHCAIMs, IUIaBICHUE, KPUCTAJUIM3ALMs, KUIIEHHE, BIIAKHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXJY NapaMeTpaMy COCTOSHUS raza B M30MPOLECCaX, dJIEKTpU3aIMs Ted,
B3aUMO/JICCTBUE 3aPsI0B;

OMHCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEITUUYUHBI:
KOOpJIMHATa, MyTh, NEPEMEIIEHHE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMIIYJIbC TeNla, KHHETUYECKasl dHEprus, NOTEHUUANbHAs SHEPrus, MeXaHudyeckas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH OINUCAHWU NPaBUIBHO TPaKTOBATh
(U3HYECKUIT CMBICT MCHOJB3YEMbIX BEJIMYMH, UX OOO3HAUYEHHS WM E€IUHULBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTaHHYIO (PU3UUYECKYIO BEIHMUHUHY C JAPYTUMHU
BEJIMYMHAMU;

OINKCHIBaTh H3YUYCHHBIC TEIUIOBBIE CBOICTBA T€l U TEIUIOBBIE SBIICHUS,
UCTIONIb3Yysl (PU3MYECKUE BEJIMYUHBI: JaBJCHHE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETHYECKasi SHEPIHUsl XaOTHUYECKOTO JBUYKEHUS MOJIEKYJ, CpEIHEKBaJApaTUIHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa,
KO(QQUIUEHT TMOJE3HOI0 JIEHCTBUS TEIJIOBOIO JIBUraTels; IpU OINHUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCHOJB3YEMbIX BEJIWYUH, HX
00O3HAaYeHUsT W €AMHMIIBL, HaXOAuTh (GOPMYJbl, CBA3BIBAIOIIME JAHHYIO
(U3HYECKYIO BEIUYHHY C IPYTUMH BEJIMUYMHAM;

OINKCHIBATH U3yUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCTIOB3Ysl (PU3NUYECKUE BEIUUYMHBL: DJIEKTPUUECKUN 3apsil,
AIIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTh MOJISL, MOTEHIMA, PA3HOCTh MOTEHIMAJIOB;
Opy ONHCAHMM TMPABWIBHO TPAKTOBAaTh (PU3UYECKHM CMBICI HCIOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAUCHHUS W EIAMHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JaHHYI0 (PU3HUECKYIO BETUUHUHY C IPYTMMH BETUYMHAMU;

aHaIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, UCHONB3YS (U3NUYECKUE
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, 1l u Il 3axonsr HetoToHa,
3aKOH COXpAHEHUsl MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPIO3ULIHMH CHJI, MPUHUMUIT PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCUYETA, MOJEKYISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHs BEILECTBA, Ia30BbIE
3aKOHBI, CBS3b CpE/IHEH KMHETHUYECKOW SHEPTUH TEIJIOBOTO JABMXKEHHSI MOJIEKYJ C
abCOJIIOTHOM TeMIlepaTypoH, MEepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
AIIEKTPUYECKOr0 3apsiaa, 3akoH KylioHa, mpu 3TOM pasinyaTh CJIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUA (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIMIIBI JIEHCTBUS MALINH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHsS MX 0€30MacHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

BBINIOJIHATD 3KCIIEPUMEHTHl 10 HCCIEIOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX UM KOCBEHHBIX HM3MEPEHUH, IPHU 3TOM



dbopmyrpoBath npobdiaemMy/3anady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U (POPMYIIHPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUs (DU3UUECKUX BEJIMYMH, NPU
TOM BBIOMpPATh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M HMCHOJb30BaTh H3BECTHHIE
METO/bl OLIEHKH MOIPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IMPSMBIX H3MEPEHHI, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUPOBATh PE3YIbTATHI OJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH B BUJIE
Ta0JIHI U TPaQUKOB, AENIaTh BHIBOABI 10 PE3YyJIbTaTaM UCCIEI0BAHMUS;

coOroaTh mpaBmia 0e30MacHOro TpyJa MpHU MPOBEACHUHN WCCIEIOBAHUN B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW W MPOCKTHOM
NESTENbHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JTAOOPATOPHOTO
000py1I0BaHUS;

pelmarb pacy€éTHhIE 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXoauMble NIl €€ pelleHUs, TPOBOAUTh Pacy€Thl M OLIEHUBATH PEaJTbHOCTD
MOJIY4YE€HHOT'0 3HaueHUs (PU3NUECKON BEIIMUUHBIL;

pelaTh KaYeCTBEHHBIE 33/1a4y: BHICTPAUBATh JIOTMYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYKICHUM C OMOpON Ha HM3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue IBICHUS;

UCIIOJIb30BATh MTPH PEIICHUU YYEOHBIX 33]1a4 COBPEMEHHbIE HHPOPMALIUOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAIMA U MPEJICTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJISPHON WH(POPMAIMKA, TOJYYCHHOW W3 Pa3IUIHBIX
WCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

MPUBOIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00bSICHEHHE ITPOLIECCOB OKPYKAIOIIET0 MUPA, B pPa3BUTUE TEXHUKU
1 TEXHOJIOTHI;

WCIOJIB30BATh TEOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TS
oOecrieyeHusi 0E30MAaCHOCTH MPU OOpalieHUH C TpuOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 37J0pPOBbS M COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPY>KalOLIEH CpelIe;

paboTaTh B TIpyNIE€ C BBHINOJHEHUEM PAa3IUYHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh Pa0O0Ty TPYNIBI, PAIMOHAIBHO pacHpenemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JIESITEIBbHOCTh B HECTAHAAPTHBIX CHUTYallMSIX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.

K koniry o6yuenust B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

JEMOHCTPHUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBaAHUU
COBPEMEHHOW HAay4yHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U



TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HUecKoil KApTUHBI MUPA;

YUYUTHIBATh TPaHUIBl TPUMEHEHUS W3YYEHHBIX (PU3MYECKUX MOJIeeil:
TOYCUHBIA AIEKTPUUECKUN 3apsi/l, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, si/epHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sipa MpU pPEIIeHUU (U3NIECKUX
3ajiay;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOU (DM3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHUTHasE WHAYKIHWS, JACHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMHACS 3apsij, AJICKTPOMAarHUTHBIC KOJIeOaHUS |
BOJIHBI, MPSIMOJIMHEHOE pPACHPOCTPAHEHUE CBETA, OTPa)XKEHUE, MPETOMIICHUE,
uHTeppepeHus, audpakuus W TMOJsApU3alUsg CBETa, JUCIEpPCUs CBETa,
dbotoanekTpuueckuit 3pdext (pororddekT), cBeToBOE NaBIeHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aToMa BOJOpPOJd, €CTECTBEHHAass W HCKYyCCTBEHHAas
PaauOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUYECKUE, MATHUTHEIE,
ONTHUYECKUE,  JJIEKTPUUYECKYID  MPOBOJUMOCTh  Pa3JIUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJIEHUS (MIPOIECCHI), HCMONB3Ysl (PU3NUECKHE BEITWYUHBI:
AIEKTPUUYECKUIN 3apsij, CUJla TOKA, DJIEKTPUUYECKOE HAMNpPSHKEHUE, JICKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYIIAsA CHUJia, padoTa TOKa,
WHIYKIUST MAarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIIKH, SHEPrus JJIEKTPUYECKOr0 M MArHUTHOTO TMOJIEH, MEepUojJ; M YacroTa
KojiebaHuil B KoOJeOaTeIbHOM KOHTYpE, 3apsii M Ccuwia TOKa B IpoIlecce
TAPMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKAs] CWJIa JIMH3BI, MPU ONHCAHWH MPABUIBLHO TPAKTOBATh (HU3UYCCKUI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, HMX OO0OO3HA4YCHHS M CAUHUIIBI, YKa3bIBaTh
(GhopMyJIbl, CBSA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETUYUHY C IPYTUMH BeTMUYNHAMU;

ONMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, HCIOJIb3YS
bu3nYecKre BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U
4acToTa CBETa, YHEPTUS ¥ UMITYJIbC (DOTOHA, IEPHO/T MOTypacaga, YHEPTUS CBA3U
aTOMHBIX SiJIEp, TPU ONMUCAHUM TPABWIBHO TPAKTOBATh (U3UYECKUM CMBICT
UCIIOIb3YEMbBIX BEJIUYWH, MX O0O3HAYEHUS W E€IUHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JIaHHYI0 (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL;

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SBJICHUS, UCIOJB3Ys (PU3NUECKHE
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEIOBATENBHOTO U MAPAJIENbHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH Jkoymsa—JleHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPETIOMJICHUSI CBETa, ypaBHEHHe OWHIITENHHA Mg poTodaddexra,
3aKOH COXPAHEHUSl SHEPruHU, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS



AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MACCOBOr0 4ucia, nmocryiartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIEIATh HANPABJICHUE BEKTOpAa MHAYKIIUA MAarHUTHOTO MOJIs IPOBOJIHUKA
C TOKOM, cujibl AMniepa u cuiibl JlopeHiia;

CTPOUTh M OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IIOCKHM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3WUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopMyIIHpoBaTh MPOOIEMy/3a/1ady U THIIOTE3y YUeOHOI0 SKCIIEPUMEHTAa, COOMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U (JOPMYITHPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUsT (DU3NUYECKUX BEJIMYUH, MPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIeI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMbBIX
W3MEPEHUM: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATH pE3yJbTATh
NOJIYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TAaOIUI U TpadUKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

coOroaTh mpaBmia 0E30MacHOTO TpyJa MPHU MPOBEACHUHN WCCIEAOBAHHUN B
paMKax y4eOHOro OKCIEepUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOECKTHOM
JIEATEIbHOCTU C UCIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1TA0OPATOPHOTO
000py10BaHUS;

pemath pacy€THBIC 3aJadd C SBHO 3aJaHHOW (PU3MUECKOW MOJEINbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHAJIN3a YCIOBUS 33a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC IS € pEeIICHHs, MPOBOJAUTH PAcUYEThl U OIICHUBATH PEaTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

peniaTh KAYeCTBEHHBIE 33/1a4d: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKIECHHM C ONOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBJICHNUS,

WCIIO0JIB30BaTh P PEIIEHUN YU4eOHBIX 33/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYpPUPOBAHMS, UHTEPIPETAIMA U MPEJICTABICHUS
y4eOHOW ¥ HAay4YHO-TIOMYJISPHON WH(POPMAIMKA, TOJYYCHHOW W3 Pa3IUIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3ianuyaTh yCJIOBHS UX 0€30MacHOTO MCIOIb30BaHUs B MOBCEAHEBHOM
KU3HU;



PUBOIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUil;

UCTIOJb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3MKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOOpaMu M TEXHUYECKUMHU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0pPOBbA U COOJIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TIpyNIE€ C BBIIOJHEHUEM pa3JMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PalMOHAIBLHO pACHpPENeNtsaTh OOSI3aHHOCTH U
IUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OI[CHUBAThH
BKJIAJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE paccMaTpUBaeMON POOIEMBI.
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YACOB I10
I[TPOTPAMME

ITOYPOYHOE INTAHUPOBAHUME

10 KITACC

Ne
n/ Tema ypoka
n

®duszuka —

HayKa o

npupo/ie.

Hayuneie

METO/bI

MO3HAHUS

OKpYarolLlero

Mupa

Pousib u mecto

¢bu3uku B

dbopMuUpOBaHUU

COBPEMEHHOMN

2 Hay4YHOU
KapTUHBI MUPA,
B MPAKTUYECKOMN
JESITEIbHOCTH
NI S7
MexaHnnueckoe
JIBIDKCHHUE.
OTHOCHUTENBHOC
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3 MEXaHUYECKOTO
JIBUKCHHUSI.
IIepemenenue,
CKOPOCTb,
YCKOpEHHe
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4 IPSIMOJIMHEWHOE
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1
1
1
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10

11

PaBHOyCKOpEHH
oe
IPSIMOJIMHEUHOE
JBUKEHHE

CBobogHOE

aJIcHHE.

Yckopenue 1
CBOOOIHOTO

aeHus

Kpuonuneiinoe
JBUKECHHUE.
JBr>xenue
MaTepuaIbHOU
TOYKH 11O
OKPY’KHOCTH
[Ipunamn
OTHOCHUTEIIBHOCT
u ['anunes.
NuepuuanbHble
CHUCTEMBI
OTCUeTA.
ITepBbIii 3aK0H
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Macca Tena.
Cwia. [TpuHiun
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YOPYTOCTH.
3axoH I'yka.
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SHEprusl.
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TETuIonepenaye.
AnmabaTHbIN
porecc
ITepBbIii 3aK0H
TEPMOJIUHAMHUKHI
U €ro
IPUMEHEHUE K
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HeobOpatumocTs
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pUPOJE.
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TEPMOJAMHAMUKU
[TpuHIMn
JICVUCTBUSA U
KII/I TerioBoi
MaIIuHbI

Huxn Kapuo u
ero KII/]

DKOJIOTUYECKHE
POOIIEMBI
TETUIOIHEPTETHK
u
O0o06marommit
YPOK
«MonekynsipHas
¢dusnka.
OCHOBEI
TEPMOJTMHAMUKH
»

KoHnTtponbHas
pabora 1mo Teme
«MonexynsipHas
busuKa.
OcHoBBI
TEPMOIUHAMUKHU
»

[Tapoo6pa3zoBan
ue u
KOHJIEHCAIIUS.
Hcnapenue u
KUTICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocbefc

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c600a

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c6a50

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c63b6



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

41

42

43

44

45

46

47

AOcomroTHasg 1
OTHOCHUTEJIbHAs
BIIAXKHOCTh
BO3/yXa.
Hacwimennsri
nap

TBepnoe Teno.
Kpucrammuaeck
ue u aMmopQHbIe
Tea.
AHun3oTponus
CBOHCTB 1
KPUCTAJLIOB.
Kunxue
KPHUCTAILIIBL.
CoBpemMeHHbIE
MaTepuabl

[InaBnenue n
KpUCTaJUIM3aLUs
. YaenbHas
TEIIoTa
IJIABJICHHSL.
CyOnumarus

YpaBHeHue
TEILIOBOTO 1
OaaHca

DJeKTpu3anus
Te.
ONEeKTPUUECKUN
3apsn. JBa Buma
ANEKTPUUECKUX
3apsioB
[IpoBoaHuKH,
JTUAJIEKTPUKU U
MOJTYTTPOBOJTHUK
U. 3aKOH 1
COXpaHEHUs
AJIEKTPUIECKOTO
3apsiaa
Bzaumopneuctsu
€ 3apsiIoB.
3akoH Kynona.
Touyeynb’

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc64d8

bu6mmnoreka [JOK
https://m.edsoo.ru/ff
0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c6708

bu6mmorexa [{OK
https://m.edsoo.ru/ff
0c6820

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oc6bcc

bu6nmoreka [JOK
https://m.edsoo.ru/ff
Oc6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocbeed



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

48

49

50

51

52

53

54

3JIEKTPUUECKUNA
3apsia
Hanpspok€aHocTh
AIIEKTPUYECKOTO
nons. [puHumn
CyHepo3UIIU
ANEKTPUUECKUX
noJier. JImuuu
HaIPSHKEHHOCTH

Pab6ota cun
AIIEKTPOCTATHYE
CKOT0 TIOJIAL.
ITorenmma.
PaznocTtn
MMOTEHIINAIOB

[IpoBoHMKHY U
JIUAJICKTPUKHU B
AJIEKTPOCTATUYE
CKOM IIOJIE.
JusnexTpuaeck
as
MIPOHMUIIAEMOCTD

DIIEKTPOEMKOCT
b. Konnencarop

DIEKTPOEMKOCT
b TJIOCKOTO
KOHJIEHCaTopa.
OHeprus
3apsKEHHOTO
KOHJIEHCAaTopa

JlaboparopHas
pabota
"U3mepenue
3IIEKTPOEMKOCT
n
KOHJIeHcaTopa"
[Tpunamn
NEUCTBUSA U
MpUMEHEHNE
KOH/ICHCAaTOPOB,
KOMUPOBAJIHHOT
0 ammapara,

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc6df2

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c6f00

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c7018

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c72c0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

55

56

57

58

CTPYHHOTO
MIpUHTEpA.
DJeKTpocTaTuye
CKasl 3aIuTa.
3a3emiieHne
AIEKTPONIPUOOP
OB

DNeKTpUUECKU
TOK, yCJIOBUS
ero
CyIIECTBOBAHUSI.
ITocTostHHBIN
Tok. CHia Toka.
Hanpsxenue.
CormnpoTuBieHue
. 3akon OMma miisg
ydacTKa 1enu

ITocaenoBarenns
HOE,
napajuieJabHoe,
CMeEIIaHHOE
COC/IMHEHUE
MIPOBOJTHUKOB.
JlaboparopHas
pabora
«3yuenue
CMEILIAaHHOTO
COCIMHEHUS
pE3UCTOPOBY

Pa6ota u
MOIIIHOCTb
ANEKTPUUECKOTO
TOKa. 3aKOH
[xoyns-Jlenna
3axod Oma s
MOJTHOM
(3aMKHYTOI)
ANEKTPUUECKON
uenu. Koporkoe
3aMBbIKaHUE.
JlaGopaTopHas
pabora
«3mepenue
OJIC ucroynuka

0.5

0.5

bu6nmnoreka [JOK
https://m.edsoo.ru/ff
0c74f0

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c7ae0



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

59

60

61

62

63

TOKa U €T0
BHYTpPEHHETO
CONPOTHUBIICHUS
»

Pe3epBHbIii
YPOK.
KoHntpoibHas
pabota 1o Teme
"DyekTpoauHaM
nka'" /
Bcepoccutickas
IIPOBEpPOYHAs
pabora
O0o00maronmit
YPOK
«DJIEKTpOAMHAM
uKay /
Bcepoccutickas
MIpOBEpOYHAas
pabota

DJIeKTpOHHAs
MPOBOJUMOCTD
TBEPIABIX
METaJIJIOB.
3aBHCHMOCTD
CONPOTHUBIICHUS
METAJIJIOB OT
TEeMITepaTypPhl.
CBepXxnpoBoaum
OCTb

DNEeKTPUYECKUH
TOK B BaKyyMe.
Caouctpa
3IEKTPOHHBIX
My4YKOB
[TomynpoBogHuM
KH, UX
coOcTBEeHHas U
pUMeCHas
MIPOBOAUMOCTb.
CsoucTBa p—Nn-
nepexosa.
IToxynposoauu
KOBBIE TIPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c8ch56

bubmuoreka [{JOK
https://m.edsoo.ru/ff
0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c84ae



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

ONEKTPUYECKUNA

TOK B pacTBOpax

U pacruiaBax

64 JIEKTPOJIUTOB.
DIEKTPOIUTHYC
cKas
JMCCOLMALuS.

DIIEKTPOJIN3

DNEeKTPUYECKUH
TOK B rasax.
CaMOCTOATENIbH

65 BIH U
HECAMOCTOSTENb
HBIU pa3psi.
Monnus.
IIna3ma

DJIeKTpUYECKue
PUOOPHI U
YCTpOMCTBA U
ux

66 NPaKTUYECKOe
MIPUMEHCHUE.
[IpaBuna
TEXHHUKHU
0e30MacHOCTH

KontposbHas
pabora 1o Teme
«DJIEeKTpOCTaTH
67 ka. [TocTostHHBIN
AIIEKTPUYECKUI
ToK. Toku B
pa3IUYHBIX
cpenax»
Pe3epBHblii
YPOK.
68 O0o0maronuit
YPOK MO TeMaMm
10 knacca
OBILEE
KOJIMYECTBO
YACOB I10
[MTPOI'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c86fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc8a8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc8f6e



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Ne
n/
n

Tema ypoka

IlocTrosHHEIC
MAarHuTHI U UX
B3aUMOICUCTBU
¢. MarautHoe
none. Bexrop
MarduTHOM
WHTyKIIUH.
JInann
MarHUTHOM
WHIYKIUU
MaruntHoe
oJie
MIPOBOJHUKA C
TOKOM. OnEBIT
Opcrena.
BzaumoneticTBu
€ IPOBOJTHUKOB
C TOKOM

JlaGopaTopHas
pabota
«3yyenune
MarHUTHOTO
TIOJIST KATYIIKH C
TOKOMY

[eiicTBue
MarHUTHOTO
ToJIsl Ha
MIPOBOTHHK C
tokoM. Cuna
Awmrepa.
JlaGopaTopHas
pabora
«MccnenoBanue
JEUCTBUSA
MTOCTOSIHHOTO
MarHuTa Ha
paMKy ¢ TOKOM»

KoanuyecTBO 4acoB

K
Bee OHTPOJIb
HbIE
ro
padoThI
1
1
1
1

IIpakTHyec
KHe
padoThI

JlaTa
HU3y4eH
us

DJIeKTPOHHBbIE
nu@poBbIe
o0pa3oBaTe/IbHbI
e pecypcsl

but6mmoreka [JOK
https://m.edsoo.ru/ff
0c9778

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c98fe

bubnunoreka [IOK
https://m.edsoo.ru/ff
0c9ac0



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

JlericTBue
MAarduTHOTO
IIOJIS Ha
JBIKYIIYIOCS
3apSHKEHHYTO
yactuity. Cumna
Jlopenua.
Pabota cuel
Jlopenua
DIIEeKTPOMarHuT
Hast UHTyKIIHSI.
ITotok BekTOpa
MarHUTHOM
naaykuu. 9/1C
WHIYKITIH.
3aKkoH
3JEKTPOMArHUT
HOW MHAYKUUHU
®dapanes
JlaGopatopHas
pabora
«HccnegoBanue
SIBJICHUS
AJIEKTPOMATHUT
HOW MHITYKITUW»
NHayKTUBHOCTH
. SIBnmenue
CaMOUWHIYKITUH.
OJ1C
CaMOUHIYKITHH.
DHeprus
MarHUTHOTO
TIOJIsl KaTyIIKHU C
TOKOM.
DNIeKTPOMAarHuT
HOE 10JIe

Texuuueckue
YCTpOMCTBA U
UX TPUMEHEHHUE:!
ITOCTOSIHHBIC
MarHHuTEHI,
3JIEKTPOMATHUT
BI,
3JEKTPOJIBUraTe

but6mmoreka [JOK
https://m.edsoo.ru/ff
0c9df4

but6mmoreka [JOK
https://m.edsoo.ru/ff
0cals0

bubmuorexa [JOK
https://m.edsoo.ru/ff
0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

10

11

12

13

14

JIb, YCKOPUTEIH
3JIeMEHTapPHBIX
YaCTHIL,
WHIYKITMOHHAS
eyn
O060061aronui
YPOK
«MarauTtHoe
oJe.
DIIEeKTPOMarHuT
Hasl UHIYKIHASDY

KontposbHas
pabora 1o Teme
«MarnutHoe
ToJe.
DJIEKTPOMArHuT
Hasl MHIYKLIHSD

CBobOoHBIC
MEXaHUYECKHE
KoJieOaHusI.
l'apmonunueckue
KoJIeOaHwus.
YpaBHeHue
TapMOHUYECKHIX
KoJeOaHu.
[IpeBpamienue
SHEPTUU
JlaGopatopHas
pabota
«HccnenoBanue
3aBUCUMOCTH
neproJia Majbix
KoJieOaHui
rpy3a Ha HUTH
OT JUIMHBI HUTU
U Macchl Tpy3a»

KonebarenpHpn
KOHTYP.
CBoOoHEBIE
3IEKTPOMArHuT
HBIE KOJIeOaHus
B HACaJILHOM
KoJIe0aTeILHOM
KOHTYpe.

but6mmoreka [JOK
https://m.edsoo.ru/ff
Ocab82

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocad58

bubmunorexa [IOK
https://m.edsoo.ru/ff
Ocaf06

bubmuorexa [JOK
https://m.edsoo.ru/ff
0ch820



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

15

16

17

18

AmnHanorus
MEXIY
MeXaHNYECKUMHU
i1
ANEKTPOMATrHUT
HBIMH
KOJIEOAHUSIMHU
dopmyia
Tomcona. 3akon
COXPaHCHHUS
SHEPTUU B
HJIeTEHOM
KoJIeOaTeJIbHOM
KOHTYpe

[IpencraBnenue
0 3aTyXaroIIHNX
KOJIEOAHHSX.
BrinyxaeHnbie
MEXaHUYEeCKHUe
KoJIe0aHusL.
Pe3onanc.
BrinyxeHHbIe
3JIEKTPOMATrHUT
HbIE KOaeOaHus

ITepeMeHHBIN
TOK.
CunycouanbH
bIU TIEPEMEHHBIA
TOK. MOIITHOCTH
MIEPEMEHHOT O
TOKA.
AMIUIUTYHOE U
JICUCTBYIOIIIEE
3HAYEHUE CUJIBI
TOKa U
HaIpsHKEHUs
Tpancdopmarop
. [IpousBoxactso,
nepegava u
norpebiieHue
BJIEKTPUYECKON
SHEPIUU

bubnunoreka LIOK
https://m.edsoo.ru/ff
0ch9c4

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocbbh86

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ochd34



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

19

20

21

22

23

24

YeTpoicTBO U
IIPAKTHYECKOE
IIPUMEHEHNE
3JIEKTPUYECKOTO
3BOHKA,
reLeparopa
IIEPEMEHHOTO
TOKa, JIMHHUI
aJIeKTponepesayd

OKOJIOTHYECKHE
PHUCKH TIpU
MIPOU3BOJICTBE
3JICKTPOIHEPTUU
. Kynbrypa
HCIIOIb30BaHUS
3JIEKTPOIHEPTUU
B TIOBCETHEBHON
JKU3HHA

Mexanuueckue
BOJIHBI, YCJIOBUS
pacnpocTpaHeH
us. [lepuon.
CxkopocTb
pacnpocTpaHeH
us U JJIMHA
BOJIHBI.
[Tonepeunsie u
MPOJI0TIbHBIE
BOJTHBI

3ByK. CKOpOCTh
3BYyKa.
I'pomkocTh
3ByKa. BeicoTa
toHa. TemOp
3ByKa
DJIEKTPOMArHuT
HBIE BOJIHBI, HX
CBOHMCTBA U
CKOpOCTb.
IIIkama
3JIEKTPOMATHUT
HBIX BOJIH

[TpunHIUIIBL
paIruoOCBI3U U

but6mmoreka [JOK
https://m.edsoo.ru/ff
0cc324

bubnunoreka LIOK
https://m.edsoo.ru/ff
Occab4

but6mmoreka [IOK
https://m.edsoo.ru/ff
OcccOc

but6mmoreka [IOK
https://m.edsoo.ru/ff
Occfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

25

26

27

28

29

30

TEJIECBUICHHUS.
PaszButue

CPEICTB CBS3H.
Pagnomnokanus

Kountponbnas
paboTa
«Konebanus u
BOJTHBD»

[IpsimonuHelHo
e
pacnpocTpaHeH
ve CBETa B
OJHOPOJHOM
cpene.
Toueunslit

HCTOYHUK CBETA.

JIyd cBera

OTtpaxxenue
cBeTa. 3aKOHbI
OTpakKCHHUS
CBeTa.
[Toctpoenue
M300paKeHUH B
TJI0CKOM
3epkaie

[Ipenomnenue
cgera. [lonnoe
BHYTpEHHEE
OTpa)kKeHUe.
[IpenenbubId
YTOJI TIOJTHOTO
BHYTPEHHETO
OTpaKEeHUS

JlaGopatopHas
paborta
«3mepenue
MoKazaress
MIPeIOMIICHUS
CTEKJIa»

JIuH3bIL.
[TocTpoenue
n300pakeHH B
JMH3E.

bubmunoreka [JOK
https://m.edsoo.ru/ff
Occ6f8

but6mmoreka [JOK
https://m.edsoo.ru/ff
0cd350

bubnunoreka LIOK
https://m.edsoo.ru/ff
0cd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocd7f6

but6mmoreka [JOK
https://m.edsoo.ru/ff
Ocd67a

but6mmoreka [JOK
https://m.edsoo.ru/ff
Ocddle



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

31

32

33

34

35

36

dopmyna
TOHKOM JIMH3EI.
YBenuueHue
JIMH3BI

Jlaboparopnas
paboTa
«Hccnenosanue
CBOMCTB
M300paKeHU B
JMH3aX»

Hucnepcus
cBeTa.
Cl1oXHBIN
cocTaB 0ey1oro
cBeta. [IBeT.
JlaGopaTopHas
paborta
«Habmronenue
TUCTIEPCUU
CBETa»

Hutepdepennus

cBeTa.

Hudpaxus 1
CBETA.

Hudpaximonsa

s peLIETKa

[Tonepeunocth
CBETOBBIX BOJIH.
[Honspusanus
CBeTa

OnTtnyeckue
pUOOPHI U
YCTpOMCTBA U
YCIIOBHSI X
0e3011acHOTO
MPUMEHEHUS
I'panuubt
MIPUMEHUMOCTHU
KJIAaCCUUECKOH
MEXaHHNKHU. 1
[TocTynatel
CIIEUATIBHON

TEOPHUH

bubmunoreka LIOK
https://m.edsoo.ru/ff
Oced22

bubmuorexa [JOK
https://m.edsoo.ru/ff
0cf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

OTHOCHUTCJIBHOCT
n

OTHOCHUTENHLHOC

Th

OJTHOBPEMEHHOC

TH. 3aMeJIEHnE 1
BPEMCHH U
COKpaIIeHHE

IUTAHBI

OHeprus u
HMITYJIbC
PEIATUBUCTCKON
yacTuilbl. CBA3b
Macchl ¢
SHEPTHEH U
UMITYJIECOM.
DHeprus NoKos

KontpoibHas
paborta
«OrmTHKa.
OCHOBEI
CIIeIuaabHON
TEOPUHU
OTHOCHUTEIBHOCT
1705

DOTOHBI.
dopmyna
[lnanka.
OHeprus u
UMITYJIBC
¢doToHa

OTKpBITHE U
WCCIIeIOBaHHE
dotorddekra. 1
OmpiTer A. T
CroneroBa

3aKOHBI
dotorddekra.
YpaBHeHue
DUHIITEWHA IS
dotorddekra.
«Kpacnas

bubmunoreka [JOK
https://m.edsoo.ru/ff
Ocfa42

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfc68

bubnunoreka LIOK
https://m.edsoo.ru/ff
0cf6f0

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d015e
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43

44

45

46

47

48

49

T'paHHuLIa»

dotorddekra

JlaBnenue
cBeta. ONBITH
I1. H. JleOenena.
XHUMHYECKOE
JICUCTBHE CBETa

Texuuueckue
yCTpOMCTBA U
MPaKTUIECKOE
MIPUMECHEHHE:
(hoTOdIeMEHT,
(dboTonaTuuk,
COJIHEUHAs
Oatapes,
CBETOJINO]I

Pemenue 3amau
0 TeMe
«ODneMeHTHI
KBaHTOBOM
OITHKI

Mogens aroma
TomcoHa.
OnbIThI
Pezepdopaa o
paccesHUIO 0.~
YacTHUL.
[Inanerapnas
MOJIEJb aTOMa

[Toctynatet
bopa

H3nyuenue u
MOTJIOIICHHUE
(hoTOHOB npHU
nepexojie atoma
C OJTHOTO
YPOBHSI DHEPTUU
Ha IpYrou.
Bunsl criektpos
BonnoBsie
CBOMCTBA
qacTul. BomHbI

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d04a6

but6mmoreka [JOK
https://m.edsoo.ru/ff
0d0302

bubnunoreka [IOK
https://m.edsoo.ru/ff
0d091a

but6mmoreka [IOK
https://m.edsoo.ru/ff
0dOafa

bubnuorexa [{OK
https://m.edsoo.ru/ff
0dOafa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0dOca8
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50

51

52

53

ne bpowis.
Kopnyckynsipao
-BOJIHOBOU'

Ty alli3M.
CroHTaHHOE U
BBIHYKJICHHOE
W3JIyYCHHE

OTtkpbiTHE
PaIuOaKTUBHOC
TH. ONBITHI
Pezepdopaa o
OTIpeIeNICHUIO
cocTaBa
pPaiiOaKTUBHOT
0 U3JIy4YEHUs

CpoucrBa
anbda-, 6era-,
ramMma-
W3IIy4YEHHUSI.
Brnusgaue
PaIuOaKTUBHOC
TH Ha KUBBIE
OpraHU3MBI

OTtkpbiTHE
IIPOTOHA U
HEUTpPOHA.
H3oTombI.
Anbda-pacnai.
DIIEKTPOHHBIN U
MMO3UTPOHHBIN
OeTa-pacrma.
l'amma-
U3ITy4YeHue

DHEprus CBs3u
HYKJIOHOB B
anpe. SnepHsbie
peaKkiuu.
SAnepupd
peakTop.
[IpoGnemsl,
MEePCTIEKTHUBBI,
9KOJIOTHYECKHE
ACIICKTHI

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d0fd2

bubnmnoreka [IOK
https://m.edsoo.ru/ff
0d1162

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d1356
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54

55

56

57

SIAEPHOU
SHEPIreTHKU
DJieMeHTapHbIe
JaCTHITH.
OtkpbiTHE
MO3UTPOHA.
Metonanl
HaOJIIOACHUS U
perucTpanuu
3JI€MEHTapPHBIX
YaCTUII.
Kpyrasrii cton
«DyHAaMEHTAJIb
HBIC
B3aMMO/ICHCTBH
s1. EqurcTBO
¢buznueckon’
KapTUHBI MUPA»

OTansl
pa3BUTHS
ACTPOHOMHUH.
[Ipuxnagnoe u
MHPOBO33pEHUE
CKOE 3HAYCHHE
ACTPOHOMMUM.
Bun 3Bé3anoro
HeOa.
Co3Be3aus,
SIPKUE 3BE3/bI,
IUIAHETHI, UX
BUIUMOE
NIBIKEHHE.
Conneunas
cHCcTEMA

Comnnige.
Conneunas
aKTUBHOCTb.
Hcrounux
SHEPTHH
Connua u 3BE37
3BE3 b1, UX
OCHOBHEIE
XapaKTePUCTHKU
. 3BE30BI

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d0e38
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58

59

60

61

62

TJIaBHOW
MOCJIEI0BATEIbH
OCTH.
Bnytpennee
CTPOCHUE 3BE3.
CoBpeMeHHbIE
IIPEICTABJICHUS
0
MIPOUCXOKACHUN
Y 3BOJIIOLIUU
Connna u 3B€37

Muieunbid [1yTh
— Hama
I"anakTuka.
ITonmoxxenue u
JIBIJKEHHE
Connia B
T'amakTuke.
T"anakTukm.
Yepnbie IbIphl B
SA/Ipax TaTaKTUK
Bcenennas.
Pazb6eranne
TraJIaKTHK.
Teopus
Bompmoro
B3pbIBA.
PenukroBoe
U3ITy4YeHHE.
MerTaranakTuka

Hepemennsie
poOIeMbI
aCTPOHOMUU

KontponbHas
pabora
«IEMEHTHI
ACTPOHOMHHU U
acTpOoU3UKID

O0o00maromuii
ypok. Posib
(bu3uKy 1
ACTPOHOMHUU B
3KOHOMUYECKOUN



63

64

65

66

67

TEXHOJIOTHYECKO
U, colfuanbHOM
M DTUYECKOM
cdepax
JIeITeIbHOCTU
JenoBeKa

Ob6o06maromuit
ypok. Ponp u
MeCTO (PU3UKHU U
ACTPOHOMHU B
COBPEMEHHOM
Hay4YyHOU
KapTHHE MUpa

O606maromui
ypok. Ponb
(buznyeckon
TEOpUU B
hopmupoBaHUH
MPEICTABICHUN
o puzmueckoit
KapTUHE MHpa

O0o00maromuii
ypok. Mecto
¢buznueckoit
KapTUHBI MUDA B
oO1eM psiy
COBPEMEHHBIX
€CTECTBEHHO-
HayYHBIX
MpeCTaBICHUI
0 MPUPOJIE
Pe3epBHbIit
YPOK.
MarunurtHoe
noJe.
DJIEKTPOMArHuT
Hasl UHAYKIIHS

Pe3epBHbIit
ypok. Onruka.
OCHOBEI
CIIEUaJIbHON
TEOPUH
OTHOCHUTEIHLHOCT
"



PesepHblii ypok.

KBanToBas
68 ¢dusuka.
OIEMEHTEI
aCTPOHOMUU U
acTpopU3UKH
OBULIEE
KOJIMYECTBO
YACOBIIO
ITPOI'PAMME

but6mmoreka [JOK

1 https://m.edsoo.ru/ff

0d1784

HHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM ITPOT'PAMMBI

10 KVIACC

Kon

NpoBepPsSIeMOro

pe3yJibTara

10.1

10.2

10.3

IIpoBepsiemble NMpeaMeTHBIE Pe3YJIbTATHI 0OCBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpUMEpax poib M MeCTo (UMK B
(GhOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOM AEATEIBHOCTH
JIonen

YYHUTHIBATH TPAHUIIBI TPUMEHEHHS U3yUYEHHBIX (DU3MUECKUX MOJIETICH:
MarepuaiabHas TOYKa, WHEpIHANIbHAs CUCTeMa OTCY€Ta, aOCOIFOTHO
TBEPAOE TEJO, UICATBHBIN T'a3; MOJEIU CTPOCHHUS ra30B, JKUIAKOCTEH U
TBEPABIX TEJ, TOUYCUHBIA JJIEKTPUUYECKUN 3apsl — NPU PELICHUU

(bl/ISI/I‘lCCKI/IX 3aJa4

PacnoznaBath ¢usnueckue sBIeHUS (TPOIECCHI) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KMHETHYECKON TEOpHH
CTPOCHHSI BEIIECTBA W DJIGKTPOJWHAMHUKH: DPABHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBKEHHE, CBOOOIHOE TTaIeHUE
TeJ, JABMKEHHUE IO OKPYXHOCTH, WHEPLHS, B3aUMOJEHCTBUE TEI;
nupdys3us, OpPOyHOBCKOE [IBHJKEHHE, CTPOEHHE JKUIKOCTEH W
TBEPABIX TeJd, H3MEHEHHe o00béMa Tel TMpU HarpeBaHUH
(OXJaxaeHnun), TEIJIOBOE PAaBHOBECHE, HCIAPEHHE, KOHICHCAIUS,
IUIaBJICHUE, KPUCTAJUTM3AIMS, KWUICHHE, BIIAXKHOCTh BO3IyXa,

MOBBIMICHUEC [aBJICHUSA Ta3a IIPpU €ro Harp€BaHWM B 3aKPbITOM


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

10.4

10.5

10.6

10.7

cocyne, CBA3b MCKIY nmapamMeTpamMmu COCTOsAHHUA rasza B

H3o0Iponeccax; JICKTpUu3anus T, B3aMMO/ICHCTBHE 3apssa0B

OnuchiBaTh MEXaHUYECKOE JBIMKEHHE, HCIONb3ysl (U3NUEcKue
BEJIMYMHBL: KOOPAUHATA, IIyTh, IIEPEMELICHHUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CWJIA, UMIYJbC Tejla, KHHETUYECKas DSHeprus,
NOTEHIMAJIbHAS JHEPTUs, MEXaHWdeckas paboTa, MeXaHUYecKas
MOIIHOCTh; IMpPH OMNMCAHUM IPABUIBHO TPAKTOBATh (UINUECKUN
CMBICJI HCHOJb3YEMBIX BEJIWYMH, MX OOO3HAYEHHMS U EAUHULIBI,
HaXOAUTb (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3UYECKYIO BEIHUUUHY

C ApyIruMu BCINYNHAMU

OnuceiBaTh H3yUYEHHbIE TEIJIOBbIE CBOMCTBAa TEJl M TEIJIOBBIE
SBIICHUS, HUCHOJb3ys (U3MUECKHE BEIWYHMHBI: JaBJICHHUE Tra3a,
TeMIIepaTypa, CpeaHsAs KUHETHYECKas DJHEprus XaoTHUYECKOIo
JBHOKEHHUS MOJIEKYJI, CPEIHEKBAaJApAaTU4YHAsE CKOPOCTb MOJEKYJI,
KOJMYECTBO TEIUIOThI, BHYTpPEHHSs JHeprus, paboTa rasa,
KOA(PGUIIUEHT TOJIE3HOr0 JEHCTBUS TEIUIOBOTO JIBUTATENS; IPH
ONMCAaHUU  MPABWIBHO  TPAaKTOBaTh  (U3UYECKUH  CMBICH
UCIIOJIb3yEeMbIX BEIUYHMH, UX 00O3HAUYECHMS] M E€JAMHMIIbI, HAXOJIUTh
(GbopMyibl, CBs3bIBAIOLIME JaHHYI (U3MYECKYI0 BEIUYHHY C

APpYyTUMH BCIIMYHUHAM

OnuceiBaTh M3y4YEHHBIE DJEKTPUUYECKHE CBOMCTBAa BEIIECTBA MU
AIIEKTPUYECKUE sIBIEHHUS (IIPOLECChl), HCMONb3ys (U3NYECKHe
BEJIMYUHBI:  JJIEKTPUUYECKUM  3apsl,  DJIEKTPUYECKOE  TOJE,
HANpsDKEHHOCTh TOJISA, TMOTEHIMANl, Pa3HOCTh IOTEHIIMAJIOB; IPHU
ONMCAaHWHM  TPABWJIBHO  TPAaKTOBaThb  (PU3MUECKUH  CMBICI
UCTOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHHs M €IUHHUIBI; YKa3bIBaTb
(b opMyIIbI, CBA3BIBAIOIIUE JAaHHYIO (U3NYECKYIO BETUUHUHY C IPYTHUMHU

BEIN4YNHaAMN

aHAJM3UPOBaTh (PU3MUECKUE TPOLECChl W SBJIECHUS, HCIONIb3Ys
¢bu3nyeckre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOTO TAroTeHwus, |,
I u 111 3axoHBI Hpt0TOHA, 3aKOH COXpAaHEHNS MEXaHUYECKOW 3HEPTUH,
3aKOH COXpPAHEHUS UMITYJIbCA, IPUHIIUII CYNEPIIO3ULIMHU CUIT, IPUHIUI
paBHONPaBUS HWHEPLHUAIBHBIX CHUCTEM OTCYETa; MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHS BEIleCTBA, ra30BbIe 3aKOHbI, CBA3b
CpEeIHEN KMHETHUYECKOW SHEPTUU TEIUIOBOTO JIBHIKEHHUS MOJIEKYH C
aOCOJIIOTHON TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa; mpu 3TOoM
pa3IuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MATEMAaTHUECKOE

BbIpQ)XEHUE U yCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH



10.8

10.9

10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

OOBSACHATH OCHOBHBIE TPHHIIUIBI JCUCTBUS MAIIUH, MPUOOPOB H
TEXHUUYECKUX YCTPOMCTB; pazNu4aTh YCJIOBUA HX O€30MacHOTO

HCIIOJIb30BaHUs B HOBCGI[HCBHOf/i KU3HU

BBITOTHATE 3KCTIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NIECKUX SBICHUM
U TIPOLIECCOB C WCIOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPECHHIA;
pu 3ToM (HOPMYIHPOBATH MTPOOIEMY (3a7a4y) U TUIIOTE3y Y4eOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  IPEIOKEHHOIO

000pyA0BaHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATEH BHIBOIBI

OC}’IJ.ICCTBJ'I}ITL NpAMbIC W KOCBCHHBIC U3MCPCHUSA (I)I/ISI/I‘-IGCKI/IX
BCJIIMYHH, IIPU 3TOM BBI6I/IpaTI> OIITHUMAJIBHEIN CITOCO0 HN3MCPCHUA U

HCIIOJBb30BaTh U3BCCTHBIC METOAbI OICHKHU HOFpCHIHOCTGfI I/I3Mep€HI/H71

HccnenoBaTh 3aBUCUMOCTH MeXAYy (U3MYECKUMU BEIUYMHAMU C
UCIIOJIb30BaHUEM MPSMBIX H3MEPEHMI; MPU 3TOM KOHCTPYHPOBATh
YCTQHOBKY, (DMKCHUpPOBaTh pe3yJIbTaThl IOJIYYEHHOM 3aBUCHUMOCTHU
(bu3nUecKux BEIUYUH B BUJIE TaOIUI U rpadUKOB, e1aTh BEIBO/BI 110

pe3yJsibTaTaM HCCIIe0BaHUS

CoOmogate mpaBwia 0Oe€30MacHOr0 TpyJa TMpHU  TPOBEIACHHUH
UCCIIEIOBAaHUM B paMKax Y4YeOHOro JKCIepUMEHTa, Yy4ueOHO-
HCCIIEIOBATENIBCKOW U MPOEKTHOM AEATEIIBHOCTH C UCIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPpHOTO 000PYJ0BAHUS

Pemate pacu€THble 3a7auul ¢ SBHO 33JJaHHON (U3NYECKON MOJIEINbIO,
UCTONb3ys (DPU3MYECKHE 3aKOHBl M MPUHIUIBI;, HA OCHOBE aHalu3a
YCIOBHSl 3aJa4¥l  BBIOMpATh (PU3UYECKYI0 MOJENb, BBIJACITH
(bu3nYecKre BETUIUHBI U (OPMYIIBI, HEOOXOIUMBIE NS €€ pelIeHus,
IIPOBOAMTH pacuy€Tbl M OLEHUBAaThb PEAJbHOCTH IOJyYEHHOIO

3HaA4YCHUA (bHSH‘lCCKOﬁ BCIINYHHBI

Pemarp  kadyecTBEHHbIE  3aJjaud:  BBICTPAWBAaTh  JIOTUYECKHU
HEMPOTUBOPEUYHBYIO IIETIOYKY PACCYKICHHM ¢ OOPOM Ha N3yYECHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)H3qu01<1/1e SABJICHUS

Hcnonp3oBaTh Mpu pelieHWd Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMaLIMOHHbIE TEXHOJOTUU ISl TOUCKa, CTPYKTYpPUpPOBaHUS,
MHTEPIIPETAIMA U TPEJICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHON
MHPOPMAaLIKH, TOTYYSHHOW U3 PA3IUYHBIX UCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOTy4aeMyto HH(OPMAIIHIO

[TpuBoaUTH MPUMEPHI BKJIA/la POCCUMCKUX M 3apyOexHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBACHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOIOTHI

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM

KU3HM 711 oOecrieueHHs O€30MacHOCTH TMpU  OOpalleHUH C



10.18

11 KIIACC

Kon

NpoBepPsSIeMOro

pe3yJbTara

111

11.2

11.3

114

npubopaMM W TEXHHYECKUMH YCTPOHCTBaMH, sl COXpaHEHHUs
3MI0pPOBbS. M COOIIOJIEHUST HOPM SKOJOTHYECKOrO TIOBEIEHHUS B
OKpYyXaroliei cpeae

Paborath B rpymnme ¢ BHIOTHEHUEM PA3JIMYHBIX COIMATBLHBIX POJICH,
IUIaHUPOBAaTh  paboTy TIpyIIbl, palUOHAIBHO pacHperessiTh
06$I3aHHOCTI/I 158 HJIaHI/IpOBaTL HCSIATCIBbHOCTE B HCCTaHI[apTHBIX
CUTyallUsX, aJ€KBaTHO OLIEHMBATh BKJAJ KaKJOTO U3 yYaCTHUKOB

TPYIIIBI B pelIEHUE paccMaTpUBaeMoOi MpoodIeMbl

HpOBepﬂeMbIe NnpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nmporpaMmbl CpeAHET0 06mer0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTH Ha MpUMEpax pojab M MecTo (U3UKU B
(bopMHpOBaHNN COBPEMEHHOW HAyYHOW KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOU TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU ACATEIBHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSI/I‘IGCKOI;'I KapTUHBI MHUpPa

VY4uThIBaTh I'PaHULIbI IPUMEHEHUS U3YyUEHHBIX (PU3NUECKUX MOJIENIEH:
TOYEYHBIN 3JIEKTPUYECKHM 3apsl, siAepHAst MOJEINb aTOMa, HyKJIOHHAs

MO/IEJIb AaTOMHOTO Siipa MPH peIIeHNH PU3NIECKUX 3314

Pacnio3naBath Qu3nueckue sBieHUs (MPOLECChl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKA W  KBAaHTOBOW  (DU3UKH:
ANIEKTpUYECKasi MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOe  JeHCcTBHA  TOKa,  B3aMMOAEWUCTBHE  MAarHUTOB,
AIIEKTPOMAarHWTHAas WHAYKLIMS, JeHCTBHE MAarHWTHOrO TOJS Ha
IIPOBOJAHMK C TOKOM M JIBWXKYIIMHCS 3apsfl, 3JE€KTPOMarHUTHbIE
KoJleOaHHUsT W BOJHBI, NPSMOJMHEHHOE pACIPOCTPAHEHHUE CBETa,
OTpakeHHe, TMpelomyieHue, HHTepdepeHuus, audpakuus u
MOJIIpU3alus CBETa, JUCIEPCUs cBeTa, (POTOIEKTpUUIecKuil 3pexT
(poroaddexr), cBETOBOE NaBICHHE, BOZHUKHOBEHHE ITHUHEHYATOTO
CIIEKTpa aTOMa BOAOPOJA, €CTECTBEHHass M HCKYyCCTBEHHAas

PaaruOaKTUBHOCTD

OnuchiBaTh M3y4YeHHbIE CBOMCTBAa BeIECTBA (DJIEKTPUYECKHUE,
MarHUTHbIE, ONTHYECKHUE, TIEKTPUYECKYIO IPOBOAUMOCTD PA3INYHbIX
Cpel) U DJIEKTPOMArHUTHbIE SIBIE€HUS (IPOLECCHI), HCIIONb3YS
¢usnueckue BEIMYUHBL: AJIEKTPUYECKUM  3apsA], cujia TOKa,
AJIEKTPUYECKOE  HANpsOIKEHHE, DJICKTPUYECKOE  COIPOTHBIICHHE,

pasHocTh noteHnuanoB, DJIC, pabora Toka, HHIYKIMS MarHUTHOTO



115

11.6

11.7

11.8

11.9

nossi, cuna Awmmepa, cuna JlopeHia, MHAYKTHBHOCTh KaTyLIKH,
DHEPrUs DJIEKTPUUECKOr0 M MAarHUTHOTO IOJEH, NMEPHOJ M 4acToTa
KosieOaHUH B K0JIeOaTeIbHOM KOHTYPE, 3apsi/i U CHJla TOKa B ITpoLecce
FapMOHMYECKUX  AJIEKTPOMAarHWTHBIX  KojeOaHu#M,  (OKycHOe
paccTOsiHUE W ONTUYECKAas CUJIA JIMH3BI, NP ONHUCAHUM IPABUIILHO
TPAaKTOBaThb (PU3UUECKUH CMBICI HCHOJb3YEMBIX BEJIWYHMH, UX
0003HaueHUsI M EAMHUIBl; YKa3blBaTh (OPMYJIbI, CBSA3BIBAIOLINE

JMAHHYI0 (PU3UYECKYIO BEIUYMHY C APYTUMH BETHYMHAMU

OnuceiBaTh H3Y4Y€HHbIE KBAHTOBBIE SIBICHHSI W  IPOILECCHI,
UCHONB3YS (DU3MUECKHUE BEIUYUHBI: CKOPOCTH 3JEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs M UMITYJIbC (OTOHA,
IIEPUOJ II0JIypaclaia, JHEprus CBsA3H aTOMHBIX S€p; IPU ONIMCAHUU
NpaBWIbHO TPaKTOBaTh (U3MYECKUH CMBICI  HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUYeHUS M EIUHHIIBI; YKa3blBaTh (HOPMYJIBL,
CBSI3BIBAIOLIME JIaHHYIO (DU3UYECKYI0 BEJIMYMHY C JIPYTHMH

BCJIMYHMHAMMH, BBIYHCIIATH 3HAYCHUC (I)I/ISI/I‘ICCKOI‘/'I BCJIIMYUHBI

AHanu3upoBaTh (PU3MYECKHE NPOLECChl M SBJICHUS, HCIHOIb3YA
¢usnyeckue 3aKOHbl M NPUHUMIBL  3akoH OMa, 3aKOHbI
MOCJIEI0BATEIBHOIO U MapajieIbHOIO COEAMHEHUS MPOBOJHUKOB,
3akoH [0y — JIeHna, 3aKOH 3J1eKTPOMarHUTHOM MHIYKLIHH, 3aKOH
IPSIMOJIMHENHOT O paCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBl IIPEJIOMJIEHUS CBETA, YpPaBHEHHE OWHINTEWHA  JUIsA
dororddekra, 3aKOH COXpaHEHHUS HHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUS >JIEKTPUYECKOIrO 3apsja, 3aKOH
COXpaHEHHUsT MaccoBOIO  4HWCIa, TMocTynarel bopa, 3akoH
PaAMOaKTUBHOTO pachajga; MpU 3TOM pa3IUyaTh CIOBECHYIO
(GbopMyITMPOBKY 3aKOHA, €T0 MATEMATUYECKOE BBIPAKECHHUE U YCIOBHS

(rpaHu1IBI, 06JACTH) TPUMEHUMOCTH

OHpCIIGJISITI: HAIpaBJICHUC BCKTOpAa HWHAYKIHWU MArHuTHOI'O II0JIA

MMPOBOJHUKA C TOKOM, CHJIBL AMnepa 1 CHJIbI HopeHua

CtpouTh M ONHUCHIBATH H300pa)K€HHE, CO37aBAEMOE IUIOCKUM

3€pKajoOM, TOHKOW JIMH301

BBINONHATE SKCIEPUMEHTBI 110 UCCIEIOBAaHNUIO0 (PU3MUECKUX SIBICHUN
U MIPOIIECCOB C MCIIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX U3MEPEHUN;
pu 3ToM GopMyJIUPOBaTh MpoliaeMy (3agady) U TUIIOTe3y Y4eOHOTo
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEII0KEHHOTO

000pyI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOIBI



11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

OCyH.[CCTBJISITL MNpAMbIC W KOCBCHHBIC H3MCPCHUSA (I)I/ISI/I‘-IGCKI/IX
BCJIMYHH; IMIPU 3TOM BBI6I/IpaTB OIITHUMAJILHEIN CIIOCO0 HU3MEPCHHUA U

HCIIOJBb30BaTh U3BECTHBIC METOABI OICHKHU HOFpeHIHOCTeﬁ I/I3MepeHI/II71

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYHH C HCIIOJIb30BaHUEM
NPSAMBIX HM3MEPEHUH; IpU OTOM KOHCTPYHpPOBATh yCTaHOBKY,
(UKCUpPOBaTh PE3yJbTATHI IMOJYUYECHHOH 3aBUCHMOCTH (DU3MYECKHX
BEJIMYMH B BUJIE TaOIMIl U rpaUKOB, IeN1aTh BBIBOABI IO pe3yJibTaTaM

HCCIICAOBAHUA

CobOnrogate mpaBuia O€30MacHOTO TpyJAa TMpU MPOBEIACHUU
HCCIICIOBAaHUNM B paMKaxX Y4YeOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCJIE0BATENbCKON U TPOEKTHOU AEATEIBHOCTHU C UCIIOIB30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U JIa0OpAaTOPHOTO 000PYI0BAHUS

Pemate pacu€THble 3a7a4u ¢ ABHO 33JJaHHON (U3NYECKOI MOJIEINbIO,
UCTONB3ysl (hPU3MYECKHE 3aKOHBI U MPUHIUIBI;, HA OCHOBE aHalU3a
yCIOBMSI 3aJayd  BbIOMpaTh (U3MYECKYI0 MOJIENb, BbIIEIAThH
¢buznyeckre BeIUUUHbI U GOPMYJIbl, HEOOXOIUMBIE [ €€ pelIeHMUs,
IIPOBOAMTH pacuy€Tbl M OLEHUBAaTh PEAJbHOCTb IOJYYEHHOI'O

3HA4YCHUA (bHBquCKOﬁ BCJIIMYHNHBI

Pemrats Ka4C€CTBCHHBIC 3aga4u: BBICTpAanBATb JJOTHYCCKH
HCIMIPOTHUBOPCUUBYIO LCIIOUYKY paccymz(eHm?I C OHOpOﬁ Ha U3YUYCHHBIC

3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IC SABJICHUA

Hcnonb3oBaTh NpHU pelIeHHMM Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJOTUU [UJIsl TOUCKAa, CTPYKTYpPUpPOBaHUS,
MHTEPIIPETAlMA U TPEJICTaBICHUS y4eOHOW M Hay4YHO-IIOMYJISIPHON
MHpOpPMalLKH, TOTYYSHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBAThH MOTy4aeMyto HH(OPMAIIHIO

OOBSICHATH TIPUHIUIIBI JefCcTBUS MallnH, HpI/I60pOB N TCXHUYCCKHUX
YCTpOﬁCTB; pas3iindaTtb yCJIOBHA HX 0€30IaCHOTO MCIIOJIb30BaHUS B

MOBCEIHEBHOM XKU3HU

ITpuBOANTE MpHMEpPH! BKJIaJa POCCUUCKUX U 3apyO€KHBIX yUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

Mcrnonp30BaTh TEOPETHUECKUE 3HAHUS MO (DU3MKE B IOBCEIHEBHOU
JKU3HU i obOecriedeHHss 0€30macHOCTH Tpu  OOpalieHuud ¢
npubopaMd U TEXHUYECKHUMH YCTPOWCTBAMH, I COXpaHEHUS
3M0pPOBbS M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B
OKpYXaroIlIeil cpeae

PaboTath B rpymnme ¢ BBIIOJHEHHEM Pa3JIMYHBIX COLMATBHBIX POJIEH,

IUIAaHUPOBaTh  pabOTy  TpPyHNbl, PaUOHAIBHO  PACHpPEAesiTh



00s13aHHOCTH U IJIAaHUPOBATL ACATCIIBHOCTL B  HCCTAaHAAPTHBIX

CUTyallUsX, AACKBATHO OHLCHHBATH BKJIAZA KaKAOTO U3 YYAaCTHHUKOB

IpYMIIBI B PELICHUE pacCMaTpUBAeMO MPOOIEMBI

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITIACC

Kon Kox npoBepsiemoro
pasnena 3JIEMEHTA

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O IIO3HAHN A

1.1
1
1.2
2
211
2.1
212
2.1.3

®uzuka — Hayka o npuponae. Hayunbie
METO/IbI IO3HAHUS OKpY Katomiero mupa. Posip
JKCIIEpUMEHTa W TEOpUH B  Ipoliecce

MO3HAHUS PUPOBI. DKCIIEPUMEHT B (pr3mke

MonenupoBanue GU3NYECKUX SIBICHUNA U
IIPOLIECCOB. Hayunsre TUIIOTE3BI.
®u3znueckue 3aKOHbl U TEOpHH. [ paHuIbI
MIPUMEHUMOCTH bu3HIeCKuX 3aKOHOB.
[Ipuamun coorsercTBus. Pones u  mecro
¢u3ukn B (POPMUPOBAHHWU COBPEMEHHOMN
Hay4YHOW KapTUHBl MHUpa, B IPAKTUYECKON

NEeITEILHOCTH JIIOIEN

MEXAHUKA

KNUHEMATHUKA
Mexanunueckoe JIBIDKECHUE.
OTHOCHUTENBHOCTH MEXaHUYECKOT O

nBuxeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, CKOpOCTh (CPEAHssE CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpEHHE
MaTepUaJIbHOW TOYKH, UX MPOEKIUH HAa OCU
CHUCTEMBI KOOpJMHAT. Cnoxenue

IIEPEMELIEHUH U CIIOKEHUE CKOPOCTEN

PaBHOoMepHOE 51 PaBHOYCKOPEHHOE

MPAMOJIMHETHOE JIBUKEHUE. I'padpuxu



214

2.15

2.16

2.1.7

221

2.2.2

2.2

2.2.3

224

3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpPEHHUS, OyTH W TepeMeleHUs

MaTepHaHBHOI;'I TOYKHU OT BPCMCHU

CBoboaHOe nazeHue. Y CKopeHue

CcBOOOIHOTO ITaEHNA

KpuBonunuelinoe nBuxkeHne. PaBHOMepHOe
JIBUKCHME  MaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTIJIOBasi CKOPOCTb, JIMHEWHAS
CKOpOCTb. Ilepuon u 4acToTa.

IlenTpOCTpEMUTENIBHOE YCKOPEHNE

TexHuueckue  yCTpPOMCTBA:  CIMAOMETD,
JIBUKCHHE CHApPSIOB, LICTIHBIE M PEMEHHbBIE
nepenayn

[IpakTueckue paboThI. H3mepenue
MIHOBEHHON  ckopoctd.  Hccienosanue
COOTHOULICHUS MEXy Ny TSMH,
IIPOMJICHHBIMU TEJIOM 3a IIOCIIE0BATEIbHBIE
paBHbIE  INPOMEXYTKHM  BPEMEHU  IIpH
PaBHOYCKOPEHHOM JABW)KEHHH C Ha4aJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
JIBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.
W3yuyenune nBwxkeHus Tena, OpOLIEHHOIO

TOPU30HTAIILHO
JANHAMUKA

[Ipuanun  otHOocuTensHOCTH  [anmnes.
IlepBeiii 3axkoH HeroTona. MHepuuanbHble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [Ipuanyn cynepno3unuu

CHUJI

Bropoii 3akon HeroToHa 1si MaTepuaibHON
TOYKM B HMHEPUMAIBHOW CUCTEME OTCUYETa
(UCO). Tpermit 3axkoH HeroToHa It

MaTepHUAIbHBIX TOYEK
3akoH  BcemupHOoro TaroreHus. Cuia

TAXKCCTH. HepBa;I KOCMHUYCCKasA CKOPOCTDb.

Bec Tena



2.3

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHJa TPEHHUS  IOKOA.
Ko duuunent tpenus. Cuna conpoTUBICHUS

IIpr ABMKCHUU TEJIa B X KUAKOCTH HJIM I'a3C

[ToctynaTenbHOe U BpaliaTeabHOE ABMXKEHUE

abCcoIIOTHO TBEPIOTO Tena

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAIICHHUS.
[liieuo cunbl. YcinoBusi paBHOBECUS TBEPAOTO
tena B 1CO

Texnuyeckue yCTpoiicTBa: MOAIIUITHHUKH,

ABHWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuueckue paboTsl. 3yueHnue ABUNKEHUS
Opycka MO HaKJIOHHOM IUIOCKOCTH IIOA
JICHCTBUEM HECKOJIbKHX CHII. McciemoBaHue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX
B JeOpMUPYEMOIl TIpy)KMHE U PE3UHOBOM
oOpasme, OT BETWYMHBI UX JedopmMaluu.
HccnenoBanue yCIIOBUH paBHOBECHS

TBép,I[OFO TCJa, UMCIOLICTI'O OCh BpalllICHUA

3AKOHBI COXPAHEHNA B MEXAHUKE

231

2.3.2

2.3.3
234

2.35

2.3.6

NMmnynec MarepranbHONM TOYKH, CHCTEMBI
MarepuaibHbeIX TOuYeK. MMmynsc cunisl U

M3MEHEHHE UMITyJIbca Teja

3akoH coxpaHeHuss wumMmnyiasca B HCO.
PeakTuBHOE 1BUXKEHME

PaGora cubl

MonHoOCTh CHIIBI

Kunetnueckass  sHepruss  MaTepHAIBHON
TOUYKH. Teopema 0 KHHETUUECKOW IHEPTUU
[TorennuanbHass sHeprus. IloreHnuanbHas
SHEprus yOpyro nedhopMUPOBAHHOM
npyxunbl. lloTeHnuanbHas >Heprusi Teja

BOJIM3U MOBEPXHOCTH 3eMIIH



3.1

2.3.7

2.3.8

2.3.9

2.3.10

IloTeHnManbHbIE U HEMOTEHIMAIBHBIE CHJIBI.
CBs3b pa®OTBl HENMOTEHLHUAIBHBIX CHJI C
HU3MEHEHUEM MEXaHUYECKOMN SHEPrUU
CHUCTEMBI TeN. 3aKoH COXPaHEHHUS
MEXaHUYECKOHN YHEPTUuun

VYupyrue u Heynpyrue CTOJIKHOBEHHUS
TexHuyeckue ycTponcTBa: JBUKEHHUE PAKET,
BOJOMET, KOIIEp, MPY>KUHHBIN MHUCTOJIET
[Ipaktuyeckne paboTel. HM3ydeHue cBA3M
CKOpPOCTEM Tel MpH HEynpyrom yzape.
HccnenoBanne cBsa3u  pabOTBl  CHUJIBI  C

H3MEHEHNEM MEXaHNYeCKOM OHEpIruu T€jia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.1.3

3.14

3.15

3.16

3.1.7

OcCHOBHbIE  TOJOXEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOpUH. bpoyHoBckoe
neuxenue. Auddysus. Xapakrep ABUKEHUS

U B3aMMOJICHCTBHS YaCTHUII BEILIECTBA

Mogenu cTpoeHus Tras3oB, KUIKOCTEH U
TBEPABIX Ted W OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MOJIEICH

Macca MOJICKYJI. KomnaectBo BCIICCTBA.

[TocTostHuast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

u3Mmepenue. [llkana remneparyp Lleascus

Monens wunmeanpHoro rasza. OcHOBHoOeE
ypaBHEHHUE MOJIEKYJIIPHO-KHUHETUYECKOU

TCOPUHU NACAIIBHOTI'O I'a3a

AOcomoTHas TeMIepaTypa Kak Mepa cpeiHen
KMHETUYECKOU SHEPrUu TEIIOBOTO
NBWKeHNs JacThl rasza. [llkana temmnepatyp

KensBuna

VYpaBuenune Kianelipona — MeHaeneesa.

3akon JlaapTOHA



3.2

3.18

3.1.9

3.1.10

3.2.1

3.2.2

3.2.3

3.24

3.25

3.2.6

3.2.7

I'azoBbIe 3aK0HBIL. M30mpoLeccs B UaeaIbHOM
rase ¢ IMOCTOSIHHBIM KOJUYECTBOM BEILECTBA!

u30TepMa, u30Xopa, nzodapa

TexHuueckue  ycTpOHCTBa:  TEPMOMETD,

Gapometp

[IpakTuueckue pabotbl. M3mepenue macchl
BO3JlyXa B KJIacCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXIY rmapaMmeTpamu

COCTOAHUSA PA3pPCIKECHHOI'O I'a3a

OCHOBbI TEPMOJAMHAMMKNA

Tepmonnnamuueckas cucreMa. BHyTpeHHss
SHEPTUsi TEPMOJUHAMHYECKOM CHUCTEMBI U

CIocoObBI €€ N3MEHEHNS

KonnuecTtBo Temnotsl u pabora. BHyTpenHsis

OHECPIrUsa OAHOATOMHOI'O UACAJIBHOIO I'a3a

Bunel Tenmonepenauu: TEIUIONPOBOLHOCTb,
KOHBEKIUA, u3llyyeHue. TennoéMKocTh Tena.
YnenbHas TEJIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTIJIOIIEpEaAUC

[IepBbrit 3aKOH TEPMOINHAMUKH.
IIpumeHenue IIEPBOIO 3aKOHa
TEPMOJIMHAMUKHA K M30IpoLeccaMm.

I'paduueckas uHTEpIIpeTalus paboTHI raza

TennoBbie MamuHbl. [IpuHIUNBI HeHCTBUS
TEIUTOBBIX MatuH. [Ipeobpa3zoBaHus sHEpTUn
B TemIoBbIX MammHaX. Koaddunuent
none3noro gaeiictBus  (manee —  KIIJ)

teruioBor MamuHkbl. [lukin Kapuo u ero KIT/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpoleccoB B MPHUPOJE.
TennoBele  gBuratenu.  DKOJIOTHYECKHE

pOOIEMBI TETIIOPHEPTETUKU
Texauueckue YCTpOWCTBA: JBUTaTEIIb
BHYTPEHHETO CTOpaHH, OBITOBOM

XOJIOAUIIbHUK, KOHAUITUOHCD



3.3

4.1

3.2.8

IIpakTueckue paboThI. N3mepenue

YIETbHON TETUIOEMKOCTH

AT'PETATHBIE COCTOSAHUA BEILIECBA. ®A30BbIE I[TEPEXO/IbI

33.1

3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

411

4.1.2

4.1.3
414

4.1.5

[TapoobpazoBanue u KOHJICHCAIIUS.
Hcnapenne u kureHue. YenbHas TEIUIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTH

TCMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

BO3ayxa. HacelleHHbI nap

Teépmoe  Teno.  Kpucrammueckue U
amopQHble Tena. AHHU3OTPOIUS CBOMCTB
KpuCTalJIoB. }KI/I[[KI/Ie KpHuCTaJlJIbI.
CoBpeMeHHbIE MaTepUalIb

[InaBnenne W Kpuctaumzauus. Y aeiabHas
Teriora miasieHus. Cyonumarus
YpaBHeHHE TEIIOBOrO OajaHca
TexHuyeckue ycCTpOHCTBA: TUIPOMETP U
IICUXPOMETpP,  KaJOpUMETP, TEXHOJIOTUU
II0JIy4Y€HHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM
Yyclie HAHOMaTepHaioB, U HAHOTEXHOJIOTUHI
[IpakTueckue paboTHI. N3mepenue

BJIAKHOCTH BO31yXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

OnexkTpu3anus TeN. OJEKTPUUYECKUN  3apsi.
J1Ba Bu/1a 3JEKTPUUECKHX 3apsiIOB
[IpoBoaHMKwY, JMRJICKTPUKU u
IIOJIYIIPOBOJHUKHU

3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akoH Kynona
Onexktpuueckoe  mnose.  Hampsx€HHOCTH
JIEKTPUUYECKOTO HOJIS. [Tpunnun
cynepno3uiuu. JluHuM  HANpsSHKEHHOCTH

QJICKTPHUYICCKOI'O I10JIA



4.2

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

PabGota cunm 3JIEKTPOCTATUYECKOTO  MOJIS.

TTorenmuain. PasHocTh IOTEHITHAIOB

HpOBOI[HPIKI/I U AUBJICKTPUKHU B ITOCTOSIHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJ'ICKTpI/ILIeCKaH

IIPOHUIACMOCTDb

DNEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHACHCATOPA.

DHeprus 3apsKEeHHOI0 KOHAEHCaTopa

Texnunueckue yCTpOWCTBa: 3IEKTPOCKOII,
AIIEKTPOMETP, IJIEKTPOCTATHYECKash 3alluTa,
3a3eMIIeHHE 3IIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHUHBIN IPUHTEP

[IpakTuueckue paboTHI. N3mepenne

JJIEKTPOEMKOCTH KOHAECHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

CPEJIAX

VcaoBus CymcCTBOBaHUA IIOCTOSHHOI'O
QJICKTPHUYCCKOI'0 TOKa. HWcTOYHHKH TOKa.

Cwua Toka. ITocTossHHBIN TOK
Hanpsxkenne. 3akon Oma 1 ygacTka Lenu

DJEeKTPUYECKOE COMPOTHBICHUE. Y IEIbHOE

COIIPOTUBJICHHUC BCUICCTBA

HOCJ’IG,I[OB&TGJ'IBHOG, nmapajujicibHOC,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHUKOB

PaGora snexrprueckoro Toka. 3akoH Jkoyis
— Jlenma

MOIIHOCTB 3JEKTPUIECKOTO TOKA
anekTpoaBkymas cuia (mamee — JJC) u
BHYTPEHHEE COMPOTUBJICHHE HCTOYHUKA
Toka. 3akoH Oma A mOJHOW (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUEC

ONeKTpoHHas  IPOBOAMMOCTb  TBEPIBIX
METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJUIOB oT TEMIIEPaTyPBI.

CBepXITpoBOIUMOCTh



OnexTpuueckuid TOK B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITyYKOB

[TomynpoBoaHUKH. CobcTBeHHas u
pUMecHast MIPOBOJIUMOCTh
MOJIyIPpOBOIHUKOB. CBOMCTBA p-n mnepexona.

[TomynpoBOAHUKOBBIE TPUOOPEI

aﬂeKTpI/IquKI/Iﬁ TOK B QJICKTPOJINTAX.

DNEeKTPOUTHYECKAs TUCCOILIHALINA.
OnexTponau3
DIIEKTPUUYECKUI TOK B raszax.

CaMOCTOSTEIIBPHBIA W HECAMOCTOATEIbHBIH
paspsa. Pa3inuyHbie TUIIBI CaMOCTOSITEILHOTO

paspsaa. Mounaus. [1nazma

TexHuueckue  yCTPOMCTBA:  aMIlepMeTp,
BOJITMETP, PpPEOCTAaT, MCTOYHHUKH TOKa,
3JIEKTPOHATPEBATEIIbHBIC puOOopHI,
JJIEKTPOOCBETUTENBHbIE IpUoOpBI,
TEPMOMETP  CONPOTUBIICHUS, BaKyyMHBIN
IMOA, TEPMUCTOPBI U (OTOPE3UCTOPSI,

HOJIprOBOI[HI/IKOBBIf/'I JUO0J, raJIbBaHHUKa

[IpakTueckue paboTHI. N3yuenue
CMELIAaHHOTO COETMHEHMS PE3UCTOPOB.

M3mepenne DJIC ucTtouHMka TOKa M €ro
BHYTpEHHero comnpoTuBieHus. Habmronenue

QJICKTPOJIMN3a

HPOBepﬂeMble IJIEMEHTBI COACPKAHUA

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAY KN A

4.2.9
4.2.10
4.2.11
4.2.12
4.2.13
4.2.14
11 KIIACC
Kona Koanposepsiemoro
pa3aena 3JIeMEHTA
4
43.1
4.3
4.3.2

IlocTtosnnrle MarauThl. B3anMmonencraue

IIOCTOAHHBIX MarHuTOB

MaruauTtHoe moie. BeKTOp MarHUTHOM

WHAYKIWH. HpI/IHL[I/IH Cyneprno3nnunu.



4.3.3

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

43.12

4.3.13

4.3.14

4.3.15

Jlunun marnutHOM uMHAyKIuu. KapTtuna
JUHUM MarHUTHOM  WHIAYKIUU  MOJIA

IIOCTOAHHBIX MarHuToOB

MarHuTHO€E 1oj€e MPOBOJHUKA C TOKOM.
KapTtuna nuHuit nosis JUIMHHOTO IPSIMOTO
IIPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIMIKH C TOKOM. OTBIT
Opcrena. B3aumoneiicTBiue NpoOBOJHUKOB

C TOKOM

Cuia Amriepa, €€ MOIyJIb ¥ HalpaBJICHHUE
Cuna  Jlopenuma, €& Momyip U
HampapyieHue. JIBikeHue 3apsiKEeHHOU

YaCTHUIIbI B OJJHOPOHOM MarHMTHOM IOJIE.
Pa6ota cunsl Jlopenna

SIBneHne AIMeKTPOMAarHUTHON MHIYKITUU
[ToTok BeKTOpa MAarHUTHOW WHTYKIIUH
/C WHIYKITUU. 3akoH
3JEKTPOMAarHuTHOM MHAyKuuu Papazaes
BuxpeBoe anexrpuueckoe mnone. I/C
WHIYKIIUA B TIPOBOJHUKE, IBUKYIIEMCS
MOCTYTATENbHO B OJIHOPOJIHOM
MAardUTHOM IT0JIe

[IpaBuiio Jlenna

NHAYKTUBHOCTD. SIBnenne
camonHaykuuu. IJIC camonHyKIIMK
DHeprusi MarHUTHOTO TIOJS KaTYIIKH C
TOKOM

DNEKTPOMAarHUTHOE T0JIe

TexHuueckue yCTpPOMCTBA: IOCTOSHHbBIE
MAarHMTHL, AJIEKTPOMATrHUTHI,
3JIEKTPOJIBUTATEITb, YCKOPHUTETH!
AJIEMEHTAPHBIX  YaCTHIl, WHIYKIIMOHHAS

1B(S5 1)

[IpakTnueckue paboThL. N3yuenue

MAaroiuTHOIO IIOJId KaTymlKu C TOKOM.



5.1

UccaenoBanue IeUCTBUI MNOCTOSHHOI'O
MarHura Ha paMKy C TOKOM.
HUccaenosanue SBJIICHUS

3JICKTPOMArHUTHOW WHIYKITUN

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

513

5.14

5.15

5.16

5.1.7

5138

Komebarenpnas cucrema. CB0oOOIHBIE
Kosiebanus. ["apMoOHWYecKHe KojeOaHus.
ITepuon, wacrora, ammumtyna u ¢asa

KoJIeOaHui

[IpyxuHHBIA MassTHUK. MaTemMaTU4eCKui

MAasiTHHK

YpaBHEHHE TapMOHUYECKUX KOJICOAHMIA.
Kunematuueckoe ¥ JIMHAMHYECKOE

OIMCaHUE KOIe0aTeIbHOr0 IBUKEHUS

[IpeBpamenue SHEPruu pu
rapMoHMYeckux  kosneOaHusix. CBs3b
aMILIATY b Kosie6aHui UCXOJTHON
BEJIMUMHBI C aMIUTUTyAaMH Kosie0aHui eé

CKOPOCTH U yCKOpPEHUS

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B
UlealbHOM  KoJeOaTeTbHOM  KOHTYpeE.
AHaorusi MeXIy MEXaHHYECKUMH |
JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

3akoH COXPAaHCHUA SHCPTHUU B NUACAIIBHOM

KoJIeOaTEILHOM KOHTYpPEC

Beinyx)aeHHBIC MEXAHUYECKNE
kosieOanmst. Pesomanc. PesonancHas
KpuBasl. BriHyX)1eHHBIC

3JIEKTPOMAarHUTHbBIE KOJIEOaHUS.

[lepemennbiii  Tok. CuUHYCOUAANBHBIN

MIEPEMEHHBIN TOK.



5.19

5.1.10

5.1.11

5.1.12

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JIEUCTBYIOIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSAKCHUA

Tpanchopmarop. [Ipoussoxactso,
nepeaaya u noTpedIeHue dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIPH
IIPOU3BOJCTBE DJIEKTPUYECKONM SHEPIHUH.
KynsTypa HCIIOIb30BaHUS

3JIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HU

TexHunueckue ycTpoicTBa: ceiicmorpad,
NIEKTPUUYECKUI 3BOHOK, JMHUN

QJICKTpoICpcaavd

ITpaktnueckue pabotsl. MccnenoBanue
3aBHCUMOCTH IIEpUOJIa MAJIbIX KOJICOAHUH
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOro Toka
B Lenu u3 [OCJIE10BATEIBHO
COEMHEHHBIX KOHAECHCATOPA, KaTyLIKU U

pe3ucropa

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

5.2.3
5.2

5.24

525

Mexanunueckue BOJTHBI, yCIIOBUS
pacopoctpanenusi. Ilepuon. Ckopocthb
pacnpocTpaHeHUsT ¥ JUIMHA  BOJIHBI.
[Tonepeynsie ¥ MPOTOTBHBIE BOJIHBI
HNuTtepdepentus " mudpakus
MEXaHUYECKUX BOJTH

3ByK. CkopocTh 3ByKa. [ pOMKOCTH 3ByKa.

Bricota Tona. TemMOp 3Byka

ONEKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS
U3Ty4YEeHUsl O3JEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuentanus Bexktopos E, Bu v

B BHCKTPOMaFHHTHOﬁ BOJIHE B BAKYyyM¢C

CBoiicTBa  3JIEKTPOMArHUTHBIX ~ BOJIH:
OTpaKeHHe, IPEeIOMIICHHUE, TOJsIpU3alus,
mudpakuus, uaTepdepeHuus. CKopocTh

OJICKTPOMArHuTHBIX BOJIH



5.3

5.2.6

5.2.7

5.2.8

5.3.1

5.3.2

533

5.34

5.35

5.3.6

5.3.7

5.3.8

[Ixamna DJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHnEe IEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

[IpuHIUIBI paANOCBA3U U TEICBUICHMUS.
Panuonoxarus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC 0pr>KaIOHl6ﬁ Cpcabl

TexHuueckue yCTporCTBa: My3bIKaJIbHbIE
WHCTPYMEHTBHI, YABTpPa3ByKOBast
JIMaTHOCTUKA B TEXHUKE W MEJUIMHE,
pamap, pagUONMPUEMHHUK,  TEIECBU30D,
anTeHHa, tenedon, CBU-neun

OIITHUKA

[IpsimonuHeitHoe pacupocTpaHEeHue
CBETa B OJIHOPOJIHOM cpexe. Jlyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. [locTpoeHre n300pakeHHH B INTOCKOM

3epKaie

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MPpCIIOMJICHHA

CBeTa. AOGCOIOTHBIH MoKa3arenb
IPETOMIIEHUS
Iomnoe BHYTpEHHEE OTpaKEHHE.

[IpenenbHBINA yron noJIHOrO BHYTPEHHETO

OTpAXKCHUSA

Hucnepcust cBera. CIOXHBIA COCTaB

Oenoro cBera. LlBer

Colupatolue ¥ paccerBaroNIUe JTHH3BI.
Tonkast nuu3za. POKYCHOE pacCTOSHUE U
ONTHYECKass CHJIa  TOHKOW  JIMH3BIL.
IToctpoeHnue H300paKeHUI B
coOMparIIUX U pacCEeUBaAIOLIUX JIMH3aX.
dopmysia TOHKOW JIMH3BL. Y BEJIUYEHUE,

JlaBaeMOE€ JIMH301
[Ipenenst [IPUMEHUMOCTH
reOMETPUYECKON ONTUKHI

WNurtepbepeniuss  cBera. KorepeHTHbIC

HCTOYHHUKHU. YcnoBus HaOIIOIECHUS



MaKCHUMYMOB u MUHUMYMOB B
UHTep(EPEHIIMOHHON KapTHHE OT ABYX

CI/IH(I)B.BHLIX KOI¢pCHTHBIX UCTOYHUKOB

Hudpakmus  ceera.  [udpaxinuonnas
peméTka. YcnoBue HaOMIOACHUS TJIaBHBIX
5.3.9 MaKCUMYyMOB npu NaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Monspuzanus ceera

TeXHUYECKUE YCTPOMCTBA: OYKH, JIyIIa,
¢doroanmapar, MPOCKIMOHHBIA anmapar,
53.11 MHUKPOCKOII,  TEJECKON,  BOJIOKOHHas
onThka, audpakmHoOHHAS  PeméTKa,

MOJIApOU I

[Ipaktuueckue  pabGoTel.  M3mepenwue

nokasaresns npenomiieHus. Mcecnenopanue
5.3.12 . .

CBOMCTB  W300pakeHMII B  JIMH3aX.

Habmonenue qucnepcun ceeta
SJIEMEHTBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

['paHuIel MPUMEHUMOCTH KIIACCUYECKOM
MEXaHUKU. [TocTynater TEOpUH
6.1 OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh
MOJYJISI CKOPOCTH CBETa B BaKyyMe,

MMPUHOUIT OTHOCHUTCIIBHOCTH OiHIITEeiHA

6 OTHOCHUTENBHOCTE ~ OJHOBPEMEHHOCTH.
6.2 3amemyieHHe BpPEMEHH M COKpAIICHHE

JUTAHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBs3p Macchl ¢ PHEPrueld U MMITYJIbCOM
6.4 CBOOOJHOM YacCTUIBl. OHEPrusi IOKOs

CBOOOIHON YaCTHIILI
7 KBAHTOBA ®U3UKA
DJIEMEHTBI KBAHTOBOU OIITUKU

71 ®otonbl. @Popmyna [lnanka cBs3u

711 9HEepruu (POTOHA C ero 4acToToi. DHEepTUs

Y UMITYJIbC (JOTOHA



7.2

7.3

7.1.2

7.1.3

714
7.15

7.1.6

7.2.1

7.2.2

7.2.3

724

7.2.5

7.2.6

7.3.1

OTtkpbITHE u HCCIIEIOBAHUE
dotorpdexra. Ombiter A.I'. Cromerosa.

3akoHb! porodddexra

YpaBHeHue OHHIITENHA TS
dotorpdexra.  «KpacHas  rpaHHIa»
doroapdexra

Hasnenue ceera. OnbiTel I1.H. JIeObeneBa
XUMHYECKOE IEUCTBUE CBETA
TexHudeckue ycTponcTBa: POTOAIEMEHT,
doTomaTuuk, COJIHEYHas Oarapes,

CBETOIUO/T

CTPOEHHME ATOMA

Mopens atoma Tomcona. OTBITE
Pesepdopna o uccnenoBaHuio CTpOSHH

aToMa. HnaHeTapHasI MOICIb aTOMa

ITocrynater  bopa.  W3nyuenne u
noryiomeHue (HOTOHOB MpH  IMEepexoje
aTomMa C OJIHOTO YpOBHSI DJHEPrMM Ha
apyroi.  Buper  cnektpoB.  Cnektp

YPOBHEW dHEPTUU aTOMa BOJAOPOAA

BoaHoBEIe cBoiicTBa yactun. BoyHBI 1e
Bbporins. KopnyckynspHo-BOJIHOBOM
nyamusM. Jludpakiuss SIEKTPOHOB Ha
KpHUCTaIax

CHOHTaHHOE U BBIHYX/ICHHOE H3JIyYeHHE.
VYcTpoiicTBO M MPUHIMIT PabOTHI J1a3epa
TexHuuyeckue yCTpoMCTBa: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), 1a3ep, KBAHTOBbIN

KOMITBIOTEP

[Ipaktuyeckne pabotel. Habmogenue

JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

Metoasl HaOMIONEHUS W PETUCTPAIUU

DJIECMCHTAPHBIX YaCTUI]



OTkpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pezepdopna mo ompenenenuro cocrtaBa
paanoakTHBHOTO wm3nydeHus. CBOHCTBa
732 anboa-, 6eTa-,  raMMa-M3TyYeHUs.
BrusiHre panmMoakTHUBHOCTH Ha JKUBBIC

OpraHUu3MbI

OTkpbiTUE  TPOTOHA U  HEUTpOHA.

Hyxnonnas moznens siapa I'eiizenOepra —
7.3.3

HBanenko. 3apsn sapa. MaccoBoe 4mciio

sapa. M3oTonsl

Anbda-pacnan. ONEKTPOHHBIN u
3 MO3UTPOHHBIA  Oera-pacman.  ['amma-
7.34

U3IydyeHue. 3aKOH  paJMOaKTUBHOIO

pacmana

OHeprus CBSI3U HYKIOHOB B  Spe.

7.3.5
Snepubie cuibl. Jledekt Macchl sapa

Snepubie peakuuu. JleneHue U CUHTE3
7.3.6

SAeEp

Snepubiit peakrop.  TepmosiaepHbIN

cuHTe3. [IpoGmeMbl ©  MEPCHEKTHBBI
71.3.7

SIIEPHOM  SHEPTEeTUKU. DKOJIOTHYECKHUE

ACIICKTHI ﬂﬂepHOﬁ SHECPIrCTUKHU

OneMeHTapHble  4dacThlbl.  OTKpeITHE
7.3.8 NO3UTPOHA. @DyHIaMeHTaJIbHbIE

B3aUMOJICUCTBHUA

TexHuueckue yCTpOMCTBa: JO3UMETD,
7.3.9 KaMmepa BuibcoHa, SIEpHBIM peakTop,

aToMHas OomOa

[Ipaktuyeckne pabotel. McciaenoBanue
7.3.10 TPEKOB YacTUIL (o TOTOBBIM
¢dororpadusm)
DJIEMEHTHI ACTPOOU3UKNU

g Bun 3BEé3qH0r0 Heba. Co3Besnus, sipKue
1
3BE3/IbI, TUIAHETHI, UX BUIMMOE JIBUKCHUE

ConHeunas cucrema. IlnaHeTsl 3eMHOU
8.2

TpyHIIbI. IImaneThI-rura’Thl n nux



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA30OBATEJIBHOI'O [TPOLIECCA

CIIYTHHUKH, KapPJIUKOBLIC IMJIAHCTHI. Mansie

Testa COTHEYHOM CUCTEMEI

Coname, d¢orochepa u  arMmocdepa.

ConHeuyHast akTUBHOCTD
WcTtounuk sneprun ConHua u 3B€37

3BE31bI, UX OCHOBHBIC XapPaKTEPUCTHUKH:
Macca, CBETHMOCTh, PaJIuyC, TEMIIepaTypa,
HX B3aHMOCBSI3b. Jlmarpamma
«CTICKTPAIILHBIA KJIACC — CBETUMOCTBY.
3Bé31pI IUIABHOM  MOCIEAOBATEIHHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTBY» IS

3BE3 ] IJIaBHOU IIOCJICA0BATCIIBHOCTHU

Buytpennee CTpOEHHE 3BE3I.
CoBpemMeHHbIe MIPEJICTABIICHUS 0
npoucxoxaeHnu u sBomtoiu ConHia u

3BE31. DTarbl )KU3HA 3BE3]

Mnineunsiii Ilyte — Hama [l'anakruka.
ChnupanbHasgs  crpykrypa  ['anmaxtukw,
pactpeznesneHue 3BE3N, Tada U IbUIN.
IMomoxxenne wu paBmwxkenue CoaHIAa B
lanaktuke. Ilmockas u chepuueckas

HOJICUCTEMBI I allakTHKH

Tuner ranaktuk. PaguorajakThka H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTHK

Bcenennas. Pacmmpenue BceneHHOM.
3akoHn XaObna. PazOeranue TrajakTUK.
Bospact u paguyc Bcenennoil, teopus
bonpmioro B3peBa. Mogens «ropsdeit
Bcenennoi». PennkroBoe nsnyueHue

MacmrabHass cTpykTypa BceneHHoii.
Mertaranaktuka. Hepeménnbie mpo0aemMbl

ACTPOHOMUH

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA1 YUEHUKA



* ®usuka, 10 knacc/ KacesnoB B.A., O011ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

*  ®usuka, 11 knacc/ Kacbsro B.A., OO11ecTBO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocemmenue»

METOJUYECKUE MATEPUAJIbI JIAA YUUTEJA
ITporpamma kypca ¢usuku st 10—11 knacco. ba3oBslii yposens (aBTop B.

A. KacbsHOB)

YMK «®uzuka. 10 kiacc. ba3oBblil ypoBeHb»

1. ®wusuxa. 10 xnacc. 5a3oBblii ypoBeHb. YUeOHHK C 2I€KTPOHHBIM IPUIIOKEHUEM (aBTOD

B. A. KacbsiHoB).
2. ®usuxa. 10 knacc. basoBblii ypoenb. MeToaudeckoe nocodue (asrop B. A. KachsHoB).

3. ®usuka. 10—11 xnaccel. ba3osblii yposens. TeTpaapb 11 1a60paTOpHBIX paboT

(aBTopb! B. A. KacesHoB, B. A. KopoBun).

4. ®wusuka. 10—11 knaccel. bazoelil yposens. Komruiekr Terpazeii ais
KOHTPOJIbHBIX padoT (aBTop B. A. KacksHOB)

5. ®wuswmka. 10 knacc. JugakTuuecKre KapTOYKK-3a1aHus (aBTOpsl M. A.

VYmaxkos, K. M. Yimakos).

YMK «®uzuka. 11 kiacc. ba3oBblil ypoBeHb»

1. ®wusuxa. 11 knacc. bazoBblii ypoBeHb. YUeOHHK C 2I€KTPOHHBIM IPUIOKEHUEM (aBTOD

B. A. KacbsiHOB).

2. ®usuka. 11 knacc. ba3oBslii ypoBens. MeToauueckoe nocobue (aBrop B.



A. KacbsiHOB).

3. ®usuka. 10—11 xnaccel. ba3osblii yposens. TeTpaps 11s 1a60paTOpHBIX paboT

(aBTopn! B. A. KacesiHos, B. A. KopoBun).

4, ®wusuka. 10—11 knaccel. Ba3oslit ypoBenb. KOMIUIEKT TeTpajiet 1711 KOHTPOJIBHBIX

pabort (aBTops! B. A. Kacesinos, 1. B. Urpsmios).

5. ®wusuxka. 11 knacc. JlunakTuueckue KapTouKku-3a1anus (aBTopsl M. A.

VYmaxkos, K. M. Ymakos).

H1DPPOBBIE ObPA30OBATEJIBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET
1 http://nsportal.ru - coumansHas ceth paGOTHUKOB 0OPa30BAHUS.
2 http://markx.narod.ru/pic/ - ¢pusuxa B mKoue.

3 http://festival.1september.ru/articles/ - ¢pecTupans neparorudeckux uaei

«OTKpBITBIN YPOKY.
4 http://lwww fizika.ru/ - caiit qns yuureneii QU3NKK U MX YYEHHKOB.

5 http://www.physics.ru/ - maTepuansl o pu3HKe.
6 www . ege .edu.ru - uapopmanmoHHslii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnexuus LIOPoB
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