


IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXEHHH M TpeOOBaHUU K pe3yJbTaTam
OCBOEHMSI OCHOBHOM 0O0Opa3oBaTelbHOM IMporpammsl, npeactaBieHHbIXx B OI'OC
COO, a Taxke c yu€rom QeaepanbHOl padodeil MporpaMMbl BOCIIMTAHHS H
KOHIIETIIMK TpernojiaBanusi ydeOHoro mnpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3aIusax Poccuiickon Oenepanuu, peAN3YIOIIUX OCHOBHEIE
00pa3oBaTebHbIE NPOrPaMMBbI.

ConepxaHue mnporpaMMbl 10 (U3MKE HamNpaBiIeHO Ha (QopMHpOBaHUE
€CTECTBEHHO-HAYUYHOUW KapTUHBI MHpa oOyuaromuxcs 10-11 kiaccoB tmipu
oOydeHun ux ¢usrke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESITEIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusim PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpeIMETHBIM pe3yibTaTam
oOydeHHus, a TaKKe YUYUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEIMETHBIX
CBA3€H (UBMKM C €CTeCTBEHHO-HAy4YHBIMU Y4Ye€OHBIMH mpeaMeramMu. B Hel
ONPEJENSIOTCS OCHOBHBIE LIETU M3Y4YeHHUS (PUM3MKM HA YPOBHE CPEIHEro OOIEro
o0Opa3oBaHMsl, TNIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3HKHU: JTUYHOCTHBIC,
MeTanpeaMeTHbIE, MPeAMETHbIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (u3nKe BKIIOYAET:

eIIJIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKU Ha 0a30BOM ypOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

ecojiepkanue yueoHoro npeamera «duzukay mo rogam o0yudeHuUs.

®du3nka Kak Hayka O HamOoJjee OOIIMX 3aKOHAX NPUPOAbI, BBICTyIAas B
KayecTBE y4eOHOI0 IMpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHui 00 okpyskarorem mupe. [IKoapHBIN Kypc GUBHKH — CHCTEMOOOpa3yIOMniA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB M SBJICHUM, H3yYaeMbIX XUMHUEH, OHOJIOTHEH,
¢duszmyeckorr reorpadueid u actpoHomueil. Mcnonp3oBaHME U AKTUBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHWWA  OMpeJeNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOIMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYeHHUs] HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMHM U JIPYTHUX.
N3yyenue QuU3MKM BHOCUT OCHOBHOW BKJAJ B (POpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa O0ydarluxcs, B (OPMHPOBAHWE YMEHHI NPUMEHSATH
HAYYHBIA METO/]I IO3HAHUS TP BBIITOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUMA.

B ocnoBy kypca ¢usuku i ypoBHsS cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH psAll WACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIIBI €ro
OCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBepUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3JieoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Mmarepuan Kypca (U3UKU
0o0beMHEH BOKpPYr (Qu3nueckux Teopui. Begymum B Kypce sBiseTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzainus mnpeanosaracT HCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIHaIa (PU3NYECKOH HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uku Cc pa3BuTMEM OOLIECTBAa, a TaKXKEe C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes  npuxnaonoii  nanpasnennocmu. Kypc ¢usukum npeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHMX M TEXHOJIOTMYECKUX IPHIOKEHUN
V3Y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes »skonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIep)KaHus, IMOCBSIIEHHBIX JKOJOTHYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a TaKKe OOCYKICHUs
po0JIeM pallOHAIBHOTO NPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€30MacHOCTH.

Crep>XKHEBBIMHM DJIEMEHTaMH Kypca (U3MKH HAa YpPOBHE CpPEAHEro OoOIlero
oOpa3oBanus ABIAIOTCA (pusmueckue teopun (popmupoBaHHe MPEACTABICHUN O
CTPYKType HOCTpOeHUs: GU3NYECKON Teopuu, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O IPUPOAE, TPaHULAX
OPUMEHUMOCTH TEOpPUHM, JJI1 ONUCAaHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U
MPOLIECCOB).

CucTeMHO-IesTebHOCTHBIN MOAX0A B Kypce (DU3MKU peanu3yercs Mpeke
BCEro 3a CY€T OpraHu3aldy SKCIEPUMEHTAIBHON AEATEeIbHOCTH O00YyYaroIIuXcCs.
Jia  0Ga3oBOoro ypoBHA Kypca (HU3MKH — 3TO HCIOJIB30BAHUE CUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHbIX padoT,
KOTOpBIE B Iporpamme mno ¢usznke 0ObEeIUHEHBI B OOIIMI CHUCOK YYCHHUYECKUX
MpaKTUYeCKux paboT. BhiaeneHne B yKa3aHHOM IepedyHe J1abopaTopHBIX padoT,
IPOBOJMMBIX I KOHTPOJS M OLIEHKH, OCYIIECTBIAECTCA y4YaCTHUKaMH
00pa3oBaTEIBLHOIO Mpollecca MCXOJd U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHallleHus: kabuHera ¢Qusuku. Ilpm 3TOM oOecreunBaeTrcss OBIAJACHHUE
00yYaronMMuUCss yMEHUSIMU IPOBOJAUTH KOCBEHHBIE H3MEPEHUs, HCCIEIO0BAHUS
3aBHUCHUMOCTEH (PU3WYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHWE YJENSETCS PEHICHUI0 PacdyE€THBIX M KayeCTBEHHBIX
3agad. [Ipm 3TOM A1 pacy€THBIX 3a1ad NPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHON (PU3UYECKON MOJIEIBIO, TO3BOJIAIOIINE IPUMEHSITh H3yUEeHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfesia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. J[7s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33JIaHUS Ha
00BbsICHEHHE TPOTEeKaHUs (U3MUECKUX SIBICHUW M TPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKO MoJenu JJisi CUTyallMd TPaKTUKO-
OpPUEHTHPOBAHHOTO XapakKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOOecreyeHno y4eOHOro mpoiecca 0a30BbIH ypOBEHb Kypca
(bu3HKK HA YPOBHE CpEHEro 00111ero 00pa3oBaHus JOJKEH N3Y4YaThCsl B YCIOBUSIX
IpEeIMETHOr0 KaOWHeTa (U3MKM WM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAYYHOTO LUKIa. B kabunere (M3HKU AOKHO OBITH
HeoOxomuMoe J1labopaTopHOe OO0OpYyIOBaHME [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpaMme 1o PU3MKe YYEHWYECKUX MPAKTUYECKUX PaboT U JEMOHCTPALIMOHHOE
000pyT0BaHUE.
JleMoHcTpaniuoHHOe  00OpyoBaHue (HOpMUpPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHUMAJIbHOM JTOCTAaTOYHOCTH M OOECHeYnBaeT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTPAIMi IS
UCCJIEIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOILIECCOB, OMIMUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.
JlaGopatopHoe o00OpyI0OBaHHE [JIsi YUYEHHYECKUX NPAKTUUYECKUX padoT
dbopMupyeTcss B BHIIE TEMAaTHYECKHX KOMILJIEKTOB M 00OecredynBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmxcsa. TeMaTHYecKue KOMIUICKTHI
7a060paTOpHOTO 000PYNOBaHUS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX JT1a00paTOPHUii.
OCHOBHBIMHY HENIAMH U3y4eHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:
epopmupoBaHHEe HWHTEpPECAa M CTPEeMJICHHS OOYydYaloImUXCi K HAy4YHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHE HMX MHTEIUICKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

epa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TMO3HAHUA U (POPMUPOBAHUE
MCCIIEJIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

¢ (hopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTra U3y4eHUsI OCHOB
CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

ehopmupoBaHre yMEHUN OOBSICHATH SBJICHHUS C  HCIOJIb30BAHUEM
(bu3HYecKrX 3HAaHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e(popmMupoBaHHEe NPEACTABICHUNA O PO (PUIMKH A Pa3BUTUS JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne ATHX Ienei obecreynBaeTcsl pelIeHneM CIEAYIOIMUX 3a71ad B
nporecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPEAHETO 001ero o0pa3oBaHus:



®IIPHOOPETEHUE CUCTEMBI 3HAHUN 00 OO0MMX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAS MEXaHHKY, MOJICKYJSIPHYIO (DU3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(YU3UKY;

e(popMupoBaHrEe yMEHUW MPUMEHSTh TEOPETUYECKHE 3HAHMUS IS
oObsicHeHUs (U3MYECKUX SBICHUHM B MpUPOAEC W IS NPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU XU3HU;

®0OCBOCHUE CIOCOOOB PEIICHHs] Ppa3IMYHBIX 337ad C SBHO 33JaHHOU
(¢u3nYecKol MOAENbI0, 3a/1ad, MOAPA3yMEBAIOIIUX CAaMOCTOSATEIbHOE
co3faHue PU3NIECKON MOJIEIH, aJICKBATHON yCIOBUSAM 33/1a4U;

®[IOHMMAaHUE (PU3MUECKUX OCHOB U NPUHLUIIOB JAEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMSAHUS HA OKPYKAIOLILYIO
cpeay,

®OBJIAJICHUE METOJAMHU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W IPOBEIECHUS
(GU3MYECKUX SKCIEPUMEHTOB, aHalIM3a M HMHTEpIpEeTalud HUHPOPMALINH,
ONPEENICHNs] TOCTOBEPHOCTH MOJTYYEHHOTO PE3yIbTaTa;

®CO3JaHHE YCIIOBUU Ui Pa3BUTUS YMEHUU INPOECKTHO-HCCIEN0BATEIbCKOM,
TBOPUYECKOU JIESITETLHOCTH.

Ha wusyuenme ¢usuku (6a30BbI ypOBEHBb) HAa yPOBHE CPEIHETO OOIIEero

obpazoBanust oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennaraemspiii B mporpamMme 1o (pu3uMKe TMepedeHb J1abOpaTOPHBIX H

NPaKTUYECKUX paldoT SBIAETCS PEKOMEHJOBAaHHBIM, YYUTENb [ENaeT BHIOOD
NpOBENCHUS JIAOOPATOPHBIX pabOT M ONBITOB C YYETOM WHAWBUIYaIbHBIX
ocoOeHHoCTe| 00y4JaronInuxcsl.



COJEP XAHME OBYUYEHUA
10 KIIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT O MO3HAHUSA

®usuka — Hayka o npupone. Hayuyneie MeTOIbl NO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B NPOLECCE MO3HAHUS IPUPOABIL.
OKCHEPUMEHT B (PUBHKE.

MopenupoBanue (HU3NYECKUX SBICHUNW W TpolieccoB. HaydHbie THUMOTE3HI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u mMecTto Qu3znku B GOpMUPOBAHUU COBPEMEHHON HAYYHON KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBele W UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3gena 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBvxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUIKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernienre, CKOpPOCTb (CpelHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHHUE MaTepUajJbHOM TOYKHM, MX MPOEKIMM Ha OCU CHUCTEMBI KOOPIWHAT.
Cii0’)keHHe epeMENIEHUN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMONHMHEHHOe nBmwkeHue. ['padukn
3aBUCUMOCTH KOOPDAWHAT, CKOPOCTH, YCKOPEHHS, IYyTH U [EPEMECIICHUS
MaTepuaIbHONW TOYKH OT BPEMEHU.

CBoOonHoe nazieHne. Y ckopeHrue cBOOOIHOTO MaJeHUsI.

KpuBosmHeitHOe  JBMKEHHE. J[BHKEHHME  MaTepuaJbHOM  TOYKM IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHENHAS
ckopoctb. [lepuon n wactora obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBW)KEHUE CHAPSAJOB, LEIHBIE U PEMEHHBIE MTEPEIaYH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanre ABUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Te B BO3AYXE U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOAHOTO MaACHHUS.

Harmnpasiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHrne HEpaBHOMEPHOTO JBWKEHHUS C LEIBIO ONPENEIEHUS MITHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY IyTSAMH, NPOWICHHBIMM TEJIOM 3a
IIOCJIEIOBATENBHBIE PABHBIE IPOMEXYTKM BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBHKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3y4yeHne NBUKEHUS LIapUKa B BA3KOU KUIAKOCTH.

N3yuyeHue nBUKEHUS Tella, OpOIIEHHOTO FOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocutenbHOCTM  ['aymmmies.  IlepBeid  3akoH  HproToHa.
NHeprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoi 3akon HeroroHa
JUISl MaT€pUaIbHOM TOUKHU. TpeTuit 3aKkoH HproTOHA [U1s1 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, CKoybxeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita cOonpoOTUBIIEHUS MPU IBUXKEHUU TEJa B KUJIKOCTH WIIU ra3e.

[TocTynarensHOE U BpalllaTeIbHOE JBUKEHHE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cubl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCUsA TBEPAOIO TEA.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHUE: IOALIMITHUKY,
JNBUKCHUE UCKYCCTBEHHBIX CIIlyTHUKOB.

Llemoncmpayuu

SIBnenne uHeEpUUM.

CpaBHeHME Macc B3aMMOJIECUCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

Crnoxxenue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(OpMAaLIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NMAJCHUH.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tenna. Buapsl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenue nBuKeHUs: OpycKa 10 HAKJIOHHOW MJIOCKOCTH.



HcenenoBanne 3aBUCMMOCTH CWI YIIPYTOCTH, BO3HHMKAIOIIMX B IPYKUHE U
pe3MHOBOM 00pa3iie, OT uX JaedopManmu.

HccnenoBanue ycloOBHM paBHOBECHsI TBEPIOIO TeNa, MMEKOUIETO OCh
BpALLCHHUS.

Tema 3. 3axonbl cOXpaneHusn 6 MexaHuKe

NMmiynbc MarepuanbHOM TOUYKHM (Tena), CUCTEMbl MaTEPHAIBHBIX TOYEK.
WMiynbC cuibl 1 U3MEHEHHE HUMITyJIbCa Tela. 3aKOH COXPAHEHMsI HWMITYJIbCa.
PeakTuBHOE IBMKEHHUE.

PaGota cunbl. MOITHOCTD CHJIBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPTUH.

[lorenunanbHas DHEPIHUsl. IToreHunanbHas DHEPIUs yIpyro
nepopMuUpOBaHHON  mpykuHbl. [loTeHnuManpHass  SHEprusi Tena  BOJIM3M
MIOBEPXHOCTHU 3E€MIIH.

[ToTeHnManbHble W HENOTEHUMaNbHble  cuwibl.  CBsA3b  pabOTHI
HEIOTCHIMAIBHBIX CUJ C W3MEHEHHEM MEXaHMYECKOM JHEPrUM CHCTEMBI TeEll.
3aKOH COXPAHEHMSI MEXAaHUYECKOW YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4yeckre yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHUE: BOLOMET, KONED,
IPYKUHHBIM TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTBHOE JBMIKCHHUE.

[Tepexon NOTeHUMATBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenrne abCONIOTHO HEYNPYroro yiapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3u pabOThl CHIIbI ¢ U3BMEHEHHMEM MEXaHWYECKOH SHEpPIruu
TEeJa Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paszpnes 3. MouiekyisipHas pu3NKa ¥ TEPMOJAMHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KHHETUYECKOM TEOPUHM U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapaktep IBWKEHUS U
B3aMMOJICHCTBHS YacTUL[ BeuiecTBa. MOJENM CTPOCHHsI Ta30B, JKHIKOCTEH U
TBEPABIX TeN U 00OBICHEHHUE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojeneil. Macca u
pasmepsl MonekyJl. KonnuectBo Bemectna. [loctossHaas ABorajpo.

TennoBoe paBHoBecue. Temmeparypa u e€ msmepenue. lllkana remneparyp
Llenbcus.



Mopens  upeambHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISAPHO-
KUHETUYECKOW TEOpUH HUACATbHOro rasza. AOCOJIOTHas TemrepaTypa Kak mepa
CpeaHEN KHWHETHMYECKON DSHEpPruy TEIUIOBOrO JBMXKEHMs dactul rasza. Illkana
temneparyp KensBuna. I'azoBbie 3akoHbBl. YpaBHeHue MenaeneeBa—KianeipoHa.
3akon [lanbroHa. M3ompouecchl B UACAIBHOM T'a3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHWE HW30MPOILECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BEILIECTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COEUHEHUN.

OnpiThl 10 MU PYy3UN )KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITsI, JOKa3bIBAOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, WILTIOCTpUpPYIOLIAs MPUPOLY AABJICHUS ra3a Ha CTEHKH COCYyAa.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAIbHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

OnpeneneHue Maccbl BO3AyXa B KJIAaCCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamMuKku

TepmonnHamuueckasi cucreMa. BHYTpeHHSsT SHEpPIrUs TEPMOJIUHAMUYECKOU
CUCTEMBI U ciocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BuyTpenHnss
JHEpruss  OJHOATOMHOIO  MJAEANBHOrO  Tra3a.  Buael  Temonepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMSI, U3JIyYEeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 00 anmabatHOM tpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJUMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTs Ipo1ieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpuHUOMNBL  AEUCTBHUS — TEIJIOBBIX  MAILIHH.
[IpeobpazoBanusi 3HEpruv B TEIJIOBbIX MamuHax. Koadduuuent nose3Horo
neiictBusa TermoBor mammebl [{ukn Kapro m ero ko3 @GUIMEHT MOIE3HOTO
JeNCTBUSL. DKOJIOTHYECKUE MPOOIEMBbI TEIUIOIHEPTE€TUKH.



TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOPaHUsl, ObITOBOM XOJIOAWIBHUK, KOHJAUIIHOHED.

Llemoncmpayuu

N3meHeHre BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPIICHUH pPabOThI: BBUIET
npoOku u3 OYTBUIKM MOJ JEUCTBHEM CXATOTO BO3[yXa, HarpeBaHue 3¢upa B
JaTYHHOHU TpyOKe IMyTEM TpeHus (BUI€OAEMOHCTpALM).

M3meHeHre BHyTpEeHHEN SHEPIruu (TeMIiepaTyphbl) TeIa IpH TeIUlonepeiaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoil TypOUHBI, BUTaTelsl BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnsie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTEIIbHAsA BJIAXHOCTh BO31yxa. HacelmeHHsld nap. YnaenbHas TeIoTa
napooOpaszoBaHus. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUSI OT JIABJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tesia. AHU30TPOINHUS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcCTaJIu3anus. Y ieiabHas Teriora miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHudeckre yCTpOWCTBA W IPAKTUUECKOE NPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTHH MOJTYUYEHUS] COBPEMEHHBIX MaTE€pUaJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIIEHHBIX MapOB.

Kunenue npy noHM>KEHHOM J1aBJICHUMU.

CrocoObl U3MEpEeHUsI BIaKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3mepenne 0THOCUTEIHLHON BIAXXHOCTH BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OneKTpu3aums Tejl. OJEKTpUYECKH 3apsa. JlBa Buaa dIEKTPUYECKUX
3apsiaoB. [IpOBONHUKM, AMAIEKTPUKU W MOJYINPOBOJHHUKHA. 3aKOH COXPaHEHUSA
AIIEKTPUYECKOT0 3aps/a.
BzaumopeiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 2JIeKTpUUECKUNA 3apsil.
Onektpuueckoe mnone. Hanpspk€HHOCTh  3nekrtpuueckoro mnois.  [IpuHiun



CyNEPHO3ULINM IIEKTPUUECKUX MOJEH. JIMHMM HanpssKEHHOCTH AJIEKTPUYECKOTO
IOJIAL.

Pabora cun  anekrpocrarnueckoro  mnois.  [lorenuman.  Pasnocth
NOTEHUHANOB. [IpOBOOHMKM M AMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JudnekTpuyeckas IpOHULAEMOCTb.

OnekTpo€MKOCcTh. Konnencarop. DiIeKTpOEMKOCTh TUNIOCKOTO KOHIEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHUUecKre yCTpPOWCTBA M IPAKTUYECKOE INPHUMEHEHME: DJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUYECKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KONUPOBAJIBHBIN aIapar, CTPyMHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMopeiicTBuEe HAJIEKTPU30BAaHHBIX TE.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM II0JIE.

DneKTpocTaTuyecKast 3aluTa.

JIMDIIEKTPHUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO KOHJEHCAaTopa OT IUIOIIAAH
IIJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. [1oCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

OIEKTPUYECKOE CONPOTUBIICHUE. YJENBHOE COIPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora osnekrpuueckoro Toka. 3akoH Jlxoyns—Jlennma. MoiHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIAs CUila U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKa.
3axon Oma 15 OJIHOM (3aMKHYTOM) 35ieKTpruyeckol nenu. KopoTkoe 3aMblkaHue.

OJIEKTpOHHAas ~ MPOBOAMUMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHBIIEHUS METAIIIOB OT TeEMITEpaTypsl. CBEPXIPOBOAUMOCT.

DneKTpuuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TosrynipOBOIHUKH. CoOcTBeHHas " pUMecHas IIPOBOJMMOCTh
oJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBbIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pacIulaBax  JJIEKTPOJIUTOB.
DNEeKTPOJUTHYECKAs JUCCOLUALUs. DIEKTPOIIN3.



DJIeKTpUUYECKnd TOK B Tra3zax. (CaMOCTOATENbHBIA U HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIBTMETP, PpEOCTAaT, HCTOYHUKH TOKa, DJEKTPOHArpeBaTelibHbIe MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JAUO/I,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIA TNO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKA U HaIIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IJIOIIAV TTONIEPEYHOr0 CEYCHUS U MaTepuaa.

CMenianHoe COeIMHEHUE TPOBOJHUKOB.

[Ipsamoe w3MepeHue dIeKTPOABMXKYILIEH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTbH COITPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH 3JIEKTPOIUTOB.

HckpoBou pa3psia M MPOBOJAUMOCTD BO3AyXa.

OOHOCTOPOHHSISI TPOBOJAUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne cMEemanHoro COeIMHEHUS PE3UCTOPOB.

N3MepeHune 3JIeKTPOABHXKYIIEH CHIIBI MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

Hab6nronenue snekrposnusa.

MexknpeaMeTHblIe CBS3H

Nzyuenune kypca ¢usuku 6a30Boro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COAEPXKATEIBHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbId (HakT, TuUnoresa, (uuyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEb, U3MEPECHHUE.

Mamemamuxka: pemieHue CUCTEMBbl ypaBHEHWH, JuHEWHas (QyHKIHS,
napabosna, runepbosia, ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIUU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexannueckoe NBIKCHHE B KHBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH YKUBBIX OPraHU3MOB (BUBI TEIIOTIEPEayH, TETUIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE SIBJICHHS B KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJMTUYECKAs IHCCOLMALNSA,
rajibBaHHKA.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4E€T TpEHHMS B TEXHUKE, MOJAIIWITHUKH, HWCIOJIb30BaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JPYyrue), IABUTATENIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHUSI COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHbIE puOOPBHI,
3JIEKTPOOCBETUTEIIbHBIE TPUOOPHI, rabBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

[loctossHHBIE ~ MarHUThl.  B3auMOIENCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uHHAYKUMH. [IpuHmMn cyneprno3uuuu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MAarHUTHOMN
WHIYKIHMH TOJIA IOCTOSHHBIX MAarHUTOB.

MarauTHoe TION€ TPOBOJHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSMOTO HPOBOJHUKA U 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHMUKA, KaTyIIKH ¢ TokoM. OnbIT Jpcrena. BzanmoneiicTBrue npoBOIHUKOB €
TOKOM.

Cua AMniepa, €€ MOyJib U HalpaBJICHHUE.

Cuina Jlopenua, €€ MoayJib U HanpaBiieHUE. [[BUKEHHE 3apsKEHHOW YacTHULIbI
B OJTHOPOJTHOM MarHuTHOM mosie. Pabota cuiter Jloperria.

SIBiieHne 3JIEKTPOMArHUTHOM MHAYKIUU. [lOoTOK BEkTOpa MarHUTHOU
MHIYKIUU. OJEKTPOJABIKYIIAS CHJIA MHAYKUWHU. 3aKOH 3JIEKTPOMArHUTHOMN
nnaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe 1moje. OIEKTPOABIKYILAS CHJIA HWHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS IOCTYIIATEIIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOJBIXKYILIAs CHIA
CaMOMHIYKIIUH.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThbl, JJEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKUWUKA MAarHUTHOTO TOJIS.

B3aumopencTere 1ByX NPOBOAHUKOB C TOKOM.

Cuia Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHME 3IEKTPOMArHUTHOU UHIAYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOTO MOJISl KaTyIIKH C TOKOM.

HccnenoBanne AeiCTBUSA OCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBICHUS dJIEKTPOMAarHUTHON MHIYKIUU.

Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbLE KO1eOAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJEOaHMS.
["apmonunueckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUM.
[IpyXMHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. YpPaBHEHHE TapMOHHUYECKUX
kosne0anuii. [IpeBpanienre 3Hepruu Npyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIBHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMarHuTHeIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPIUU B UJI€ATBHOM KO0JIe0ATEIbHOM KOHTYE.

[IpencraBiieHne O 3aTyxaroUMX KoJieOaHUsX. BBIHYKIE€HHbIE MEXaHUYECKHE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 3J1€KTPOMarHUTHbIE KOJeOaHus.

[lepemennbli  TOK. CHUHYCOMJANbHBIM TEPEMEHHbIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIIpSKECHMUS.

Tpanchopmarop. IlpousBoacTso, nmepegada u MOTpeOICHUE IIEKTPUIECKON
DHEPrUr. DKOJOTHYECKHE PUCKH NPU IPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOT0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTenbHON CUCTEMBbl (MPYKUHHBIA WIIH
MaTeMaTUYECKUI MasTHHK).



HaOnronenue 3aryxarommx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJICOAHUI.

Ha6nronenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuusorpaMMbl (3aBUCMMOCTH CUJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COEAUMHEHUH PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojens TUHUM 3JEKTpONepeIadH.

Yyenuueckuii sxkcnepumenm, 1abopamopmsie pabomeol

HccnenoBanne 3aBUCHMOCTU TEpUOAA MabIX KOJIeOaHW Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHne MEPEMEHHOIO TOKA B LENW W3 MOCIEIOBATEIIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbIE 6OJIHbL

MexaHnnueckue BOJIHBIL, ycioBUsl pacupoctpanenus. llepumoa. CkopocTb
pacrpocTpaHeHus MW JJiuHA BOJIHBL. [lomepeuHble W TPOJIOJIBHBIE BOJIHBI.
HUuTtepdpepenius u nuPpakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI M3IyUYEHHS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOsSpu3anus, 1udpakius,
unrepdepenius. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUEe 3JEeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMTBI pagUOCBA3U U TENEBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U pacpoOCTPaHEHUE NONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobmroieecs Te€10 Kak MCTOUYHUK 3BYKA.

Habnronenue otpaskeHust U IPEJIOMIICHHSI MEXaHUYECKUX BOJIH.

Hab6monenne narepdepenninu u audpakinu MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

Halnronenre cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOM KoJeOaHHUi.



HccnenoBanne  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpa’KEeHHUE,
pesioMIICHHUE, MOspu3anus, AU paxiys, nHTephepeHITHs.

Tema 3. Onmuka

'eomeTpuueckas ontuka. IIpsaMOIMHEWHOE pacIpoOCTpaHEHUE CBETA B
OoHOpoaHOU cpexae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHBI OoTpakeHusi cBeta. [locTpoeHune m3oOpaxeHuii B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHbBI MIPEIOMIICHUS CBETA. AOCOJIIOTHBIN MMOKA3aTENb
npenomieHus. llonHoe BHyTpeHHee oTpakeHue. IIpenenbHbll yroja mOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. CioxHbIM coctaB 6enoro ceta. L[Ber.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JauH3a. DOKyCHOE
paccTosiHME W ONTHYecKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpaxeHUil B
coOuparolux U paccerBarolux JuH3ax. Dopmyna TOHKOW JMH3BI. YBelWYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHUMYMOB B HHTephEpEeHIIMOHHON
KapTHUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakauss cBeta. [Judpakumonnas pemeérka. YciaoBue HaOMOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpU NAJE€HUU MOHOXPOMAaTHYECKOIO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonspusanus caera.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Llemoncmpayuu

[IpsAMONMHEWHOE PACIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
Ontuueckue TpuOOpHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB U300pakKeHUH B JIMH3AX.

Monenu MUKpPOCKOIIA, TEIECKOIIA.

HaGmronenue natepdepeHunu crera.

Ha6nronenune nudpaxiuu crera.

HabGmronenre nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tonydyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HaOnronenue nonsipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol



N3Mepenune nokasarens NpesioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.
Hab6nronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['panuupl  IPUMEHMMOCTHM  Kilaccuyecko — mexaHuku.  [loctynarsl
CIIEHIMAIBHOM TEOPUM OTHOCUTEIbHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEIbHOCTHA DUHILTEIHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILCHUE
JUTVHBL.

DHEprus 1 UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPruUs
MOKOSI.

Pasznen 7. KBanToBasi ¢pusuka

Tema 1. dnemenmovt K6aHMOBOU ONMUKU

®oronsl. ®opmyna [1nanka cBsi3u 3HEPTUH (POTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OTtkpseiTre u uccienoBanue Gororddexra. Onbitel A. I'. CroneroBa. 3akOHBI
dbotodddekra. YpapHenue IDiinmTeHa 11 porodrddekra. «KpacHas rpaHuia
dboTorddexra.

Jasnenue ceera. OnwiTel 1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpONCTBA W MPAKTHUECKOE TpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEYHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o1o3d(DHeKT Ha YCTaHOBKE ¢ IMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodPdekTa.

CBeTouon.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIl.
[ImanerapHas Mogzens aroma. lloctynatel bopa. M3nydenume u mnorniouieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHS SHEPrHUM Ha Jpyroil. Bumiel
criekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJOPOJIA.

BonnoBelie cBoiicTBa yactuu. Bomnnsl e bpoiunsa. KopyckynsipHO-BOJIHOBOM
JTyaJiu3M.

CrioHTaHHOE U BBIHYXJICHHOE U3IIyYCHHE.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPajIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habntoaenue TnHelyaThIX CIEKTPOB U3TyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HabGmronenune nuHedyaToro CueKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJIOKHOCTh CTpPOCHMS sfapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompegeneHuro  cocTaBa
paanoakTuBHOro wu3inydeHus. CBoiictBa anbga-, Oera-, ramma-u3IydeHHs.
Bimsinue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas mojens siapa [erizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3oTormnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIN Oeta-pacman. [‘amma-
U3JTy4YEeHHE. 3aKOH PaJMOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuiibl. [ledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sIep.

Anepnwiii peaktop. Tepmosimepubiii cunTe3. [IpoGiemMbl U TEPCHEKTUBHI
SIEPHON DHEPIETUKH. DKOJOTHYECKUE ACTIEKThI SIACPHOU SJHEPTETUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITUE MO3UTPOHA.

Mertoabl HAOJIIOACHUS ¥ PETUCTPALIMU SJIEMEHTAPHBIX YaCTHII.

®dyH1aMeHTaabHble B3auMOAEHCTBUSA. EAMHCTBO PU3nUYecKoi KapTUHBI MUpA.

TexHu4yeckre yCTpOHWCTBAa U MPAKTUYECKOE NIPUMEHEHHE: NO3UMETP, KaMepa
Buinbcona, simepHblit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYMK MOHU3HUPYIOIINUX YACTHL.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpekoB 4acTHI] (II0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGUIUKH

Oransl pa3BUTHS acTpoHOMUM. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3aus, spKue 3BE3BI, IUIAHETHI, UX BHJIUMOE
JBUKCHUE.

Conneynas cucrema.

Comune. ConHeuyHass akTUBHOCTb. Mctounuk sHeprum ConHUa M 3BE3.
3BE31bI, UX OCHOBHBIE XAPAaKTEPUCTHUKHU. JlnarpaMma «CHEKTpaJbHBIA Kjacc —
CBETHUMOCTB». 3BE3/bl TIJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3] TJIABHOW IOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKICHUU U 3Bomtonuu CoiHIa u
3BE3/1. DTaInbl )KU3HU 3BE3].

Muieunsiii I[TyTte — Hama T'amaktuka. Ilonmoxenune m aBuxkeHue CosHIA B
INanaxtuke. Tunel raakTuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa006ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PeMKkTOBOE M3ITyYeHHUE.

Macmradnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUH.

Vuenuuecxkue nabooenus

HaGmronenus: HeBOOpY>XKEHHBIM TJ1a30M C MCIOJIB30BAaHHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maroiiee NOBTOPEeHNE

Ponp Qusukn © acTpOoHOMHHM B DKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIbHON M 3TUYECKOH cepax NesTeTbHOCTH YeIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOUH KapTUHE MHpPA, POJIb PU3NYECKON TEOPHUH
B (OopMUpOBaHMM TMPEJICTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
(bu3MYECKON KapTUHBI MUpa B OOILEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJIEHUH O TIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 11 Kiacce ocylecTBIsieTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBSI3€d C KypcaMH MATEMAaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvle nowsmusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYYHOTO
NO3HAHUA: SIBJICHUE, HAay4HbIA (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIETh, U3MEPECHHUE.

Mamemamuka: peumieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
GbyHKINUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPhl U MX MPOEKUHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTapHBIX (YHKIMHM, MpPU3HAKK TOA00USI TPEYTrOJIbHUKOB,
OTpeiesICHHE TUIONIAIU TIOCKUX GUryp u oobemMa Tel.

buonoeus: »>nekTpuueckuwe SBICHHUS B JKUBOW MPUPOJE, KoJieOATEIbHBIC
JBUXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTypa TBEPABIX
TEI, MEXaHW3Mbl O0Opa30BaHMS KPUCTAUIMUECKOW PpEMETKHA, CIEKTPATbHBIN
aHasus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MATrHUTHBIX Y/,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, IIPEACKAa3aHUE 3EMJICTPSACESHUM.

Texnonocus: JNWUHUM DIEKTPONEpPENAdy, TEHEPATOp MEPEMEHHOIO TOKa,
JJIEKTPOJBUTATENb, WHAYKIIMOHHASA I[I€4b, pajap, pPaJIUuONPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
COJIHEYHAas Oarapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEIHET'O OBILIEI'O OBPA3OBAHMUSA

OcBoenue yuebHOro mnpenMera «®Du3nMka» Ha yPOBHE CpPEIHETrO O0OIIero
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO O0ECTICUYHUTH JOCTHXKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBLIE PE3YJIbTATHI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO npeameTa « DU3nKay JOJKHBI
OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOY4YalolUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAaHHONW BHYTPCHHEW TMO3WUIUCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUN, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IPOILECCE pEAU3ALNA OCHOBHBIX HalpaBJICHUN
BOCIUTATEJIBHOMN AEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOTO BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxTAHCKOIO
00111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIliy;

YMEHHE B3aMMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPaXKIaHCKOM UJICHTUYHOCTH,
NaTPpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHUXEHUIM
POCCHIICKUX YUEHBIX B 00J1aCTH (DM3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIIMI0O U MPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS :

3CTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npUCyLIEero (pU3nYecKoil HayKe;



5) TpyA0BOIr0 BOCIIUTAHMS

WHTEPEC K Pa3UYHBIM cdepaMm NpopecCHOHANBHONU IEATEIHHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOHN, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(bU3UKHN Ha TPOTSIKEHUU BCEU KU3HU;

6) 3K0J10rM49eCKOro BOCIIUTAHMSI:

c(hOpPMHUPOBAHHOCTh DKOJIOTMUECKOW KYJIbTYPhI, OCO3HaHHE TIJI100aIbHOTO
XapakTepa IKOJOTHUECKUX TTPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUM B OKPYKAIOIIEH CPENE HA OCHOBE
3HaHMUS LEJIed YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

paclMpeHre OmbITa JEATEbHOCTH SKOJOTMYECKONM HaNmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) UEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKHU;

OCO3HaHWE LEHHOCTH HAay4YHOW JESTEIbHOCTH, TOTOBHOCTh B IpoIlecce
u3yueHus: (QU3UKH  OCYILIECTBJISITh  MPOCKTHYHO M HUCCIEAOBATEILCKYIO
NeATEeIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBbIe JJornyeckue aeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIM3UpoOBaTh  MOpoOsIeEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEIU JCATEIBbHOCTH, 33JaBaTh IApaMETPbl U KPUTEPUHU HX
JIOCTYDKCHMUS
BBISIBJISAITH ~ 3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
(bUBUYECKUX SABJICHUSX;
pa3pabatrhiBaTh IJIAH PEIICHUS MPOOJIEMbl C YYETOM aHaIM3a MUMEIOIINXCS
MaTEPHUAIBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[eJIAM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJAWUHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEabHOIO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIILICHHUE MIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIFOYEBBIMU MOHATUSIMH U METOJaMU
(u3HYECKON HAyKU;



BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKON U MPOCKTHOU AESITEIbHOCTH
B obOnactu (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY
METOJIOB pelieHus 3ajad (U3MYECKOTO COJEpKaHUs, MPUMEHEHHUIO Pa3IudHbIX
METOJIOB TMO3HAHUS;

BJAJIETh BHUAAMU JIEATEIBHOCTH II0 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAlUNA, MPEeOOpPa30OBaHUI0 W MPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX
CUTyaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI IS JTOKa3aTeIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MApaMETPhl U KPUTCPUHU PEIIICHNUS,

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMynupoBaThb COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NESTETHLHOCTH, B TOM YHCIIC TIPU U3y4YCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUsA 10 (U3MKE B TNPAKTHUYECKYIO 001acTh
KHU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BEIJIBUTATh HOBBIC UJICH, PEIaraTh OPUTHHAIBHBIC TOIXObI U PEIICHHUSI,;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJy4YeHHUs MHPOpPMAIUU (PU3UIECKOTO COMEPKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBISATH IIOWUCK, AaHAJM3,
CUCTEMATHU3AIMI0 U WHTEpPIpeTannio WHOOpPMAIMN Pa3TUYHBIX BHAOB U (hopm
MIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTh HH(POPMAIINK;

UCIIOJIB30BaTh  CPEJACTBa WH(MOPMAIIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUNA B PEUICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
31a9 ¢ COOMIOJICHHEM TpeOOBaHUN JSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, pPECypcoCcOepekeHMs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COAEpKaHWSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYCHUS WH(POPMAIIUU U TIEIEBOU ayIUTOPHH, BEIOMpAst ONITUMAIIEHYIO
dbopMy TIpecTaBICHUS U BU3yaIU3aIUH.

KoMMmyHMKaTHBHBIE YHUBepPcaibHbIe YUueOHbIe 1elicTBUS:
OCYIIECTBJISTH OOIIEHNE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JCSATEIBHOCTH;
pacrlo3HaBaTh MPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallMid H  CMSATYarTh
KOH(JIMKTHI;



pPa3sBEPHYTO U JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHUMATh U KCIIOJB30BATh NPEUMYIIECTBA KOMAHIHON UM WUHIMBUAYAIBHOU
paboThI;

BbIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX JEHCTBUWA C YYETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJI€HA KOJIJIEKTUBA;

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA IO €€ IOCTHIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensiath poiad € YYETOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIaJa M KaXKIOIN0 Y4YaCTHHUKA KOMAaHIBl B
oOLIMi1 pe3yNIbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

Ipe/ylaraTb HOBBIE IIPOCKTHI, OLEHMBATbh HIAEU C IIO3ULUUA HOBU3HBI,
OPUTI'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATL IIO3UTUBHOEC CTPATErMYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSABIISATH TBOPUECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIe YHUBepcaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO AESITEIBHOCTh B 00JIaCTH
(GU3MKM MU aCTPOHOMMH, BBISABIATH MpPOOJEMBI, CTaBUTh U (HOPMYIMPOBAThH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBJATh IUIAH PEIICHHUS PACUYETHBIX M KadeCTBEHHBIX
3aj1a4, IJIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacimupsTh paMKi y4eOHOTo MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Opatb Ha cels
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMU B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJ/Ib, IMOIIUOHAbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJaJeTh  HABbIKAMU  TO3HABATENbBHONM  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBAHMUII;

UCIIOJIb30BaTh NPUEMBI pediiekcun JUisl OLEHKHU CUTYyalluH, BBIOOpa BEPHOIO
pelIeHus;



yMETh OIICHUBAaTh PHCKH W CBOCBPEMEHHO NPHHHAMATH PEIICHUS IO HX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TIPU aHaJu3e pe3yiIbTaToB
JeSITeIIbHOCTH;

NPUHUMATH CeOsl, MOHMMast CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI WM apryMEHThl JPYTHX IPU aHAJIU3e pe3yJIbTaTOB
JeSATCIILHOCTH;

pHU3HABATh CBOE MPABO U MPABO IPYTUX HA OLITHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMMEI
no (Qu3UKe s ypOBHS CpeaHEro oOmero oOpa3oBaHUS y OOYy4aroOmUXCs
COBEPILIECHCTBYETCS OMOIMOHATLHBIH WHTEIUICKT, IIPEIOJIAr AFOTIHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIFOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAILHOW CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEJCHHWE, CIIOCOOHOCTh aJanTUPOBAaThCA K
HMOILIMOHAIBHBIM H3MEHEHHSIM M MTPOSIBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JIOCTHKCHHUIO 1SN U
yCIeXy, ONTUMHU3M, HHHIIMATUBHOCTH, YMCHHUE JICHCTBOBATh HCXOJAS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHMMATh AYMOIIMOHAIIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBATH €ro MpPH OCYIIECTBJACHUM OOIICHHS, CIIOCOOHOCTh K
COYYBCTBUIO U COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIONIUX CITIOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTKCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(DIUKTHI.

HPEJMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MecTo (PU3MKu B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIbHOCTH JIFOACH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepHaIbHAsl TOYKA, MHEePIUAIbHAs CHCTeMa OTCUéTa, a0COMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEHM U TBEPABIX TEJ, TOYECUYHBIN
AIIEKTPUUYECKUM 3apsij PU pelieHud (PU3nYecKux 3ajady;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUM CTPOCHUS BELIECCTBA U



NEKTPOJUHAMUKNA:  PABHOMEPHOE M PABHOYCKOPEHHOE  NPSIMOJHUHENHOE
JIBIDKCHHE, CBOOOJHOC IIaJICHWE TeJ, JBM)KCHHE I10 OKPYKHOCTH, HWHEPIHUS,
B3auMojielicTBue Tel, nuddy3us, OpOYHOBCKOE JIBH)XKEHHUE, CTPOSHUE >KUIAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKIECHUH ), TEIJIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALHMs, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIAJKHOCTh BO3]1yXa, MOBBIIIEHNE JABJICHUS ra3a NPHU €ro HArpeBaHUU B 3aKPHITOM
CcoCylle, CBSI3b MEXKJYy IlapamMeTpaMHd COCTOSIHASL Tra3a B HM30Mpoleccax,
AIIEKTPU3ALUSA TEJI, B3AUMOACHCTBUE 3aPs/IOB;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHHUE, UCMOJB3Yysl (DU3NYECKUE BEIUYUHBIL:
KOOpJMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC TE€JIa, KHHETUYECKAsl SHEPTHsA, MOTCHIUAIbHAS SHEPTHUsA, MEXaHUYECKas
paboTa, MeXaHWYECKas MOIIMHOCTh;, IIPH OMNHCAaHWU TMPABWIHHO TPAKTOBAThH
(UBUYECKUIT CMBICT HCHOJIb3yEMbIX BEIMYMH, MX OOO3HAUYCHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIUYUHY C JPYyTHUMHU
BEJIMUYNHAMM;

OIUCBHIBATh M3YYECHHBIC TEIUIOBBIC CBOWMCTBA TEJ W TEIUIOBBIE SBIICHUA,
UCTIONB3ysd (DU3WYECKUE BEJIMYMHBI: JaBJIEHHWE Tas3a, TeMmIepaTypa, CpeIHss
KUHETHYECKAsT SHEPTUsSI XAOTUUYECKOTO JBHXKEHUSI MOJIEKYJ, CPEAHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSSI JHEprus, padora rasa,
KOA(h(DHUIMEHT TONEe3HOTO JIEWCTBHS TEIJIOBOTO JIBUTATENS; TPHU  OMHCAHUHU
MPaBWJIBHO TPaKTOBaTh (DU3UYCSCKHH CMBICI HCHOJb3yEeMbIX BEJIMYHMH, WX
0003HAYEHUsT U CIWHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKCHIBATh U3YUYEHHBIEC DIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SIBJICHUS (TIPOLIECCHI), UCIOJIB3Ysl (DU3UUYCCKHUE BEITMYHMHBI: JICKTPUUCCKUN 3apsiI,
AJIEKTPUYECKOE T10JI€, HAMPSKEHHOCTD IMOJISI, IIOTEHIMAJ, PA3HOCTh IMOTEHIIMAJIOB;
NpU ONHCAaHWM TIPABUJIBHO TPAKTOBATh (U3UYECKUM CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIIUE
JAHHYIO0 (PU3UYECKYIO BEJIMUUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3UYCCKHUE MPOIIECCHl U SBJICHUS, UCIONB3Ys (Pu3nUecKue
3aKOHBI ¥ MIPUHLUIBL: 3aKOH BceMupHOTO TsaroteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUSI MEXaHUYECKOM DSHEPIUM, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHLUIT CYNEPHO3UIMNA CHUJI, MPUHIUIT PABHOIPABUS WHEPUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYI0 TEOPUIO CTPOECHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPTrHU TEIJIOBOTO JIBUKEHUS MOJICKYJ C
aOCOJIIOTHOM TeMIepaTypoH, MEepBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUSI
BJIEKTPUYECKOTO 3apsifaa, 3akoH Kyiona, mpu >TOM pa3nuyarh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE NPUHIMIIBI  JEUCTBUSL MAIlMH, NOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuvarh yCJIOBHsS UX O€30MAaCHOTO UCIOJIb30BAHUS B
MOBCEIHEBHOM )KU3HU;

BBINIOJIHATD JKCIEPUMEHTHl 1O MCCIEIOBAHUIO (DU3UYECKUX SIBJICHUUH H
IIPOLIECCOB C HCIIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU STOM
dbopMmynrpoBaTh MpobiIeMy/3amady H TUIOTE3y Y4eOHOTO OJKCIEPHUMEHTA,
coOuparh YCTaHOBKY H3 MPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpPAaTh ONTHUMAJBHBIIA CIOCOO HM3MEPEHHS M MCHOJb30BaTh H3BECTHBIE
METO/Ibl OLICHKHU IOTPEIHOCTEN U3MEPEHHU;

UCCIIeIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcHpOBaTh PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU (DU3UUYECKUX BEIUYHUH B
BUIe Tabnuil U TpaduKoB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM HCCIEIOBAHNUS;

co0nroaTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEJCHUH HCCIIEJOBAaHUNA B
paMKax y4eOHOTro OJKCIIEpUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKON U MPOEKTHOMU
NESATENbHOCTH C MCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOMUCTB U J1AOOPATOPHOIO
000py0BaHUS,

pemiaTte pacy€THBIE 3a7adyd C SBHO 33JaHHON (U3WYECKON MOJEIbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIHM3a YCIOBUS 3aJa4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (OPMYIIbI,
HEoOXoauMbIe NIl €€ pEeIleHUs, NPOBOAUTH Pacdy€Thl U OLICHUBATh PEaIbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BETMINHBI,

pelIaTh KAYeCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKN HEITPOTUBOPEUUBYIO
LIENIOYKY PACCYKICHHUM C OINOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU H
busnyueckue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4yeOHbIX  3aJad  COBPEMEHHbBIE
WH(OPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETAINH
¥ TIPEJICTaBIICHUS YYEOHOW M HAyYHO-MOMYJISIPHOU MH(POPMAIIUU, TTOJTYYCHHONU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIyYaeMyI0 HH(OPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOLECCOB OKPYKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN XU3HU
JUIst o0ecriedeHus: 6e30MacHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370pPOBbS U COOIIOJECHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;



paboTaTh B TpYIIE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYNIBL, PAMOHAIBHO paCHpeNesiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESITEIBbHOCTh B HECTAHAAPTHBIX CUTYyalHsIX, aJ€KBaTHO OLICHUBATh
BKJIaJ] KQXJI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTprUBaeMoOi IpoOIeMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMEHUN:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MecTo (PU3MKu B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUM, B IPAKTUYECKOW NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKOI KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYEYHBIN AJIIEKTPUYECKUH 3apsijl, Jy4 CBETA, TOYECYHbIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNIb aTOMHOIO Sipa MpPH PEIIeHUH (DU3NYECKUX
3aj]1a4;

pacrno3HaBaTh (pu3MUYecKue SBJICHHS (MPOIECCHI) U OOBACHIATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HKH: DIIEKTPUUYECKASI TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMArHUTHasE WHAYKIUSA, JEHUCTBME MAarHUTHOTO TMOJsA Ha
MPOBOJHUK C TOKOM M JBIKYLIMHCS 3apsii, JIEKTPOMArHUTHbBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PACHpPOCTPAHEHHE CBETa, OTpPaXEHUE, MPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TOONSpU3alus CBETa, JHUCIEPCUs CBETa,
dbotoanekTpudeckuit dpdext (pororddekT), cBeToBOE NaBiieHNE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHAas

PaarOaKTUBHOCTb;
ONUCHIBAaTh M3YUYEHHBIE CBOWCTBA BEUIECTBA (AJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  Pa3M4yHbIX  Cped) U

AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), HCHONB3Yyd (U3MUYECKUE BEIMYUHBI:
ANEKTPUUECKUI 3apsiji, CUjla TOKa, JJIEKTPUUECKOE HANpSHKEHHE, JIEKTPUYECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOABIIKYIIAs cuia, paboTa TOKa,
WHIYKIHWST MAarHUTHOrO moJjsi, cuwia Awmmepa, cwia JlopeHua, MHIYKTUBHOCTh
KATYILLIKH, DHEPrusl JJIEKTPUYECKOrO W MArHUTHOrO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CHia TOKa B MpoLecce
FapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHUl, (OKYCHOE pacCTOSTHUE U
ONTHYECKass CHUJIA JIMH3bL, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3HUYECKHIA
CMBICII HCIIOJNB3YEMBIX BEIWYUH, WX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOUIME JAHHYIO (PU3MYECKYI0 BEIUYUHY C JAPYTHMH
BEJINYMHAMU;

ONKCHIBATh H3YUYEHHBIE KBAaHTOBBIE SIBJICHUS M IPOLECCHl, HCHOJbB3YS
¢dbu3nuecKkre BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H



4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJ NOJIypaclaia, SHEPIHs CBI3U
aTOMHBIX Si7Iep, TMPU ONMUCAHWUU TMPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICIH
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W EJIMHHUIIBI, YKa3bIBaThb (POPMYIIbI,
CBA3BIBAIOLIME JIAHHYIO (U3MYECKYIO0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMU,
BBIYMCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBL;

aHAM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (PU3NUECKUE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapajlIeIbHOrO
COEAMHEHHUs] TMPOBOJHUKOB, 3akoH Joyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHAYKIUH, 3aKOH NPSIMOJUHEHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIIOMJICHUSI CBETA, ypaBHEHHE DWHIITEeHHA sl GoTodddexTa,
3aKOH COXPAaHEHWS DHEPIUH, 3aKOH COXPAHEHMS HMMITYJIbCA, 3aKOH COXPaHEHUS
JIEKTPUUYECKOTr0 3apsAJia, 3aKOH COXPAHEHMsI MAacCOBOI'O 4YMCIA, MOCTyJsathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYe€CKOE BbIpAXKEHHWE U YCIOBUS (TpaHMIlbl, OO0JacTH)
PUMEHUMOCTH;

ONpPENEIIATh HAIIPABICHUE BEKTOPA MHIYKIIMM MarHUTHOT'O MOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JlopeHua;

CTPOUTh W ONMCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
IIPOLIECCOB C MCIOJIb30BAaHUEM INPSIMBIX M KOCBEHHBIX W3MEPEHMI: NPHU 3TOM
dbopMmynupoBath MpobieMy/3aady M TUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY U3 MPEUIOKEHHOTO OOOPYIOBaHHUS, MPOBOJIUTH OMNBIT U
bopMyIIHpPOBATH BHIBOJIHI,

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEpPEHUs M HCIOJIb30BATH W3BECTHBIC
METObl OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUI;

UCCIIeIOBAaTh 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHUN: TPU ATOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAThH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJE TAOIUI U
rpauKoB, 1enaTh BHIBOBI IO pe3yibTaTaM HCCIICIOBAHNUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCICAOBAHUN B
paMKax y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-UCCIIEeI0BATEIbCKOM W MPOEKTHOU
NEATENBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyI0BaHUS,

pemiath pacu€THblE 3a7aud C SIBHO 3aJaHHOM (DU3MYECKON MOJIENbIO,
UCHOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAJIKM3a YCIOBUS 3aa4u
BEIOWPATh (DU3UYECKYIO MOJCIb, BBIACIATh (PU3NUECKUE BEIUMYUHBI U (POPMYIIHI,



HEoOXomuMbIe NIl €€ PEIIeHUs, MPOBOAUTH PACUYEThl M OIICHWBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKOU BEIIMYUHBI,

pelIaTh KaueCTBEHHBIC 3a/1aUU: BHICTPAaNBaTh JJIOTUYECKH HETIPOTHBOPEUYHUBYIO
IIEMIOYKY PACCYXIACHUI C OMOpPONW Ha WM3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SIBJICHUS,

WCIIOJI30BaTh ~ MPU  PEIMIGHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPEJICTAaBJICHUSI YU4eOHOW M HAYYHO-TIOMYJISIPHON HHQPOPMAIIUH, MOJTyICHHON W3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYCCKH aHAJIM3UPOBATH MOTy4aeMyto HH()OPMAITHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBHUS UX O€30MaCHOTO MCIOIb30BaHUS B IMOBCEIHEBHON
KU3HH,

IPUBOIUTH TPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKHh, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN KU3HU
i obecriedeHusi 0€30MacHOCTH TP OOpalleHHH ¢ MPUOOpaMU U TEXHUICCKUMU
YCTPONCTBAMH, JIJISI COXPAHEHUS 370POBbS M COOJIOJCHUS HOPM DKOJIOTHYCCKOTO
TOBEJICHUS B OKPYKAIOIIEU CPELE;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3JIHYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO paclpenensTh OOS3aHHOCTH W
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIMsX, aJICKBAaTHO OIICHUBATH
BKJIJT KQXJIO0T0 U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTPpUBaeMO MPOOJICMEI.
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KVIACC

Tema ypoka

®usuka — Hayka o npupoje. Hayunsie
METO/IbI TO3HAHUS OKPY>KAIOILEr0o MUPa
Pone 1 MecTO Gu3uKU B POpMUPOBAHUH
COBPEMEHHOM HAYYHON KapTUHBI MHUpPA, B
MIPAKTUYECKON AESITETbHOCTH JII0AEH
MexaHn4yeckoe JBUKECHHE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBwxenusd. [lepemenienre, CKOpOCTb,
YCKOpEeHHue

PaBHOMEpHOE IPSIMOIIMHEWMHOE JBUKEHUE

PaBHOYCKOpEHHOE MPAMOJIMHEITHOE
JBUKCHHE

CBobOoHOE nazieHue. Y CKopeHue
CBOOOJIHOTO TIAJICHUS

KpuBonuneitnoe neuxenue. J[BikeHue
MaTepuaibHOU TOUYKHU MO OKPYKHOCTH
[Tpunin otHOCUTENbHOCTH [ amuies.
Nuepumanbsueie cuctemsl otcuerta. [lepBroiit
3akoH HproToHa

Macca tena. Cuna. [Ipunnun cynepno3uuuu
cuit. Bropoii 3akon HerotoHa st
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MAaTEepHAIBHON TOUKHU
Tpetuii 3akoH HproTOHA 119 MaTepraIbHbBIX
TOYEK

3aKkoH BCEMUPHOT'O TATOTCHUA. Cuia
TAXKCCTHU. HepBaﬂ KOCMHYCCKas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapduuuent tpenns. Cuna
COTIPOTHUBIICHUS NP JABUKCHUU TeJIa B
JKUIKOCTH UJIN ra3e

[TocTynarenbHOE U BpallaTebHOE ABUKEHUE
a0COTIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI.
IIneqo cumel. YcaoBus paBHOBECUs TBEPAOTO
Tena

NMnynbc MaTepralIbHON TOUYKH, CUCTEMBI
MarepuanbHbIX ToueK. IMIynbe cuibl. 3aKOH
COXpaHEHHUs UMITyJIbca. PeakTuBHOE
JIBIDKCHUC

Pabora u momHocTh crutsl. Knunernyeckas
sHeprus MmarepuanbHoif Touku. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenumnansHas sueprusd. [loreHmanbHas
SHEPTHUS YIIPYTo AePOopMUPOBAHHOMN
npykuHbl. [loTeHManbHas SHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU
[ToTeHnpanbHBIC M HEMOTCHIIMAILHBIC CUJIEI.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOW SHEPrUuun
CHUCTEMBI TeJI. 3aKOH COXPAaHECHUS
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MEXaHUYECKOHN YHEPrun

JlabopaTtophnas pabota «McciaenoBanue cBs3H

pa6OTBI CHUJIBI C M3MESHEHHEM MEXaHHMISCKOM
9HEPTIHHU TCJIa HA TPUMEPC PACTAKCHUA
PE3UHOBOI'O KTyTa»

Kontponbhas pabota no teme «Knnematuka.

JlnHamuka. 3aKOHbI COXpaHEHUS B
MEXaHUKE»

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. Auddysus

Xapakrep ABUKECHUS U B3aUMOJICHCTBHUS
4yacTHI] BeuiecTBa. Moenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TEIl

Macca monekyin. KonuuecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermnoBoe paBHOBecue. TemnepaTypa u €€
m3mepenue. [lkana remnepatyp Llenbcus
WUneanpusnii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEl KHHETUYECKON IHEPTUU JBUKEHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

3axon JlanpToHa. I'a30BbIe 3aKOHBI
JlaboparopHas pabota «lccrnenopanue
3aBUCUMOCTH MEXIy TTapamMeTpaMmu
COCTOSIHUS Pa3peKEHHOI0 Ta3ay
N3omnporieccel B U1€aqbHOM Ta3e U UX
rpaduyeckoe npeacTaBIeHUue
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BHyTpeHHss dHEpryst TEpMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS.
KonuuecTBo Teminotel u padbota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UACAIBHOIO rasa

Bupel remionepenaun

VY aenpHas TEINIOEMKOCTE BEIISCTBA.
KonuyecTBO TEMIOTHI MpU TEIUIONEpeaaye.
AmabaTHBIN mporecc

[lepBblil 3aKOH TEPMOJAMHAMUKH U €TO
MIPUMEHEHUE K U30Mponeccam

HeoOpaTtumocTs IpoLeccoB B IpUpPOJIE.
Bropoii 3aKk0H TepMOIUHAMUKHU

[Tpunuun gevicteus u KII/ TernmoBoi
MAaIlIHHBI

Hukn Kapuo u ero KITJ{

DKoorndeckre mpooOIeMbl TEIUIOOHEPTETHKH

O6o06matomuii ypok « MonexysipHast
¢u3nka. OCHOBBI TEPMOIMHAMUKID

Konrtponbnas padora no teme
«MonexynspHas ¢puznka. OCHOBBI
TEPMOJUHAMUKI

[TapooOpazoBaHue ¥ KOHACHCAIHSL.
Hcnapenue u kunexnue
AOCOMIOTHAs U OTHOCHUTENbHAS BIAXKHOCTb

Bo3ayxa. HacelenHslii map

TBépnoe teno. Kpucramnmueckue u
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amopdHble Tena. AHU30TPONHS CBOWCTB
KpucTaioB. JKuikue KpucTaibl.
CoBpeMeHHbIE MaTepHaIbl

[InaBnenue u kpuctaM3auus. Y AeiabHas
teruioTa miasiaeHus. Cyonumanus

YpaBHeHHEe TEIIOBOTO OamaHca

OnexTpuzanus Tea. DIEeKTPUIECKUl 3apsil.

JIBa BH1a 2IIEKTPUYECKUX 3aPsI0B
[IpoBOIHUKY, TUATEKTPUKH U
MOJIyIPOBOIHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija
B3aumopeiictBue 3apsanoB. 3akoH Kyiona.
To4euHbIi JIEKTPUIECKUM 3apsi]L
Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJI.
[IpuHIUIT Cynepno3UIUH JIEKTPUIECKUX
nonei. JInHun HanpsHKEHHOCTH

PaboTa cuit 351eKTpOCTaTHYeCKOTro MOJIs.
ITorernnuan. Pa3HoCTE TOTEHIINAIIOB
[IpoBOIHUKY U IUDIIEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckast IPOHULIAEMOCTD

OnexrpoéMkocTs. Konnencatop

DeKTPOEMKOCTD TIIOCKOTO KOHICHCATOPA.

OHeprus 3apsHKEHHOTO KOH/IEHCATOpa
JlaGopatopHas pabota "M3mepenue
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ANIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIMT AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO arniapara,
CTpYHHOTO MPHUHTEPA. DIEKTPOCTaTUIECKAs
3ammTa. 3a3eMICHHE ANEKTPOIPHUOOPOB
DIIEKTPUUYECKHI TOK, YCIOBHS €T0
cymectBoBanus. [Toctosauusiil Tok. Crita
toka. Hanpsbxenune. ConpoTuBiieHHe. 3aKOH
Oma a5 yyacTka IenH

[TocnenoBarenbHOE, NapalIeabHOE,
CMEIIIaHHOE COETMHEHNE MTPOBOIHUKOB.
Jlabopartopnas pabora «3yuenue
CMEIIAHHOTO COETUHEHHS PE3UCTOPOBY

PaboTta 1 MOITHOCTH ANIEKTPUIECKOTO TOKA.
3akoH J[xxoynsa-Jlenua

3akon Oma 1151 MOJTHOM (3aMKHYTOM)

Z-)HeKTpI/I‘-IeCKOﬁ CIIN. KOpOTKOG 3aMbIKaHHUC.

Jlaboparopuas padota «M3mepenue DJ1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COTIPOTUBIICHUS

PezepaHblil ypok. KonTponbHas pabota 1o
teme "OnekrpoauHamuka” / Beepoccuiickas
npoBepouHas padboTa

O6o6marnmuil ypok «IeKTpoIuHaAMUKay /
Bcepoccuiickas mpoBepouHas paboTa
DJEeKTpOHHAS TIPOBOJUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb COTPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPhl.
CBepXmpoBOIUMOCTD

0.5
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OnexkTpuueckuil Tok B Bakyyme. CBolcTBa
AIIEKTPOHHBIX ITy4YKOB

[TomynpoBoHUKH, UX COOCTBEHHAs U
IIpUMecHas posoauMocTs. CBoiicTBa p—n-
nepexoza. [loxynpoBogHUKOBbIE TPUOOPHI
DNEKTPUUECKUN TOK B pacTBOPax U
pacIuIaBax J€KTPOIUTOB.
DIEKTPOIUTHYECKAs JUCCOLUALM.
DneKTponu3

DIIeKTPUUYECKHM TOK B raszax.
CaMoCTOSATENbHBIN U HECAMOCTOSATENBbHBIIN
paspsa. Mosnnus. [1nazma

DnexTpudeckre Mpudopbl U yCTPOICTBa U X
IpaKkTH4YecKoe mpumeHenue. [Ipasuna
TEXHHUKHU 0€3011acCHOCTU

Konrtponbnas padora no teme
«Onekrpocraruka. [locTosHHbBIN
ANEKTPUYECKUM TOK. TOKM B pa3ivuHbIX
cpenax»

PezepaHblil ypok. O6o01maroniuii ypok mno
temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB I1O
ITPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubmnoreka LIOK
https://m.edsoo.ru/ff0c82ba

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c861fc

bubmuoreka [{OK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢




11 KITACC

Ne
n/n

Tema ypoka

[TocTostTHHBIE MATHUTHI M X
B3auMoOJieicTBHE. MarHUTHOE II0JIE.
Bektop MaruutHOM MHAYKUWH. JIMHUK
MarHUTHOM UHAYKIIMH

MarautHO€ noJie MPOBOIHHUKA C
TokoM. OmBIT DpcTena.
B3anmoneiicTBre NpOBOIHUKOB C
TOKOM

JlaGopatopHnas pabora «3yuenue
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM)
JleficTBME MarHUTHOTO TOJISI Ha
IIPOBOAHHMK ¢ ToKoM. Cuita Amnepa.
JlaGopatopHas pabota
«HccnenoBanue nericTBUSA
MMOCTOSTHHOTO MarHuTa Ha PamMKy C
TOKOM»

JlelicTBMEe MAarHUTHOTO IOJISI Ha
JBIDKYIIYIOCS 3apPSKEHHYI0 YaCTHILY.
Cuna Jlopenna. PaboTta cubl
Jlopenua

OnexktpomarauTHas MHAyKIus. [loTok
BEKTOpa MarHUTHOM uHAyKuuu. I1C
MHIYKUIUW. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbI
e padoThbI

IIpakTHyeckn
e padoThl

Jlara
H3y4eHU
s

DJIeKTPOHHbIE
uugpoBbie
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4




10

11

12

13

14

JlaGopatopHas pabota
«HccnenoBanue sIBJICHUS
AJIEKTPOMATHUTHOW WHIYKITHIDY
NHnykTuBHOCTS. SIBIICHUE
camouHaykuu. 3/]C caMOUHTyKLIHUH.
DHeprus MarHUTHOTO TIOJISl KaTYyIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€
TexHuueckne ycTpoicTBa u UX
MPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, JJIEKTPOIBUTATEb,
YCKOPUTEH JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TIeYb

O6o06maromuii ypok «MarautHoe
nose. DNeKTPOMarHuTHasI UHAYKIHSD»
KonTponbHas pabota no teme
«MarnutHoe nosie.
OneKTpOMarHuTHas UHIYKIHSD
CB00OOHBIC MEXAaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TrapMOHUYECKHUX KOJIECOaHM.
[IpeBpatienue sHepruu
JlaGopatopHas pabota
«UccnenoBanue 3aBUCUMOCTU
Mepro/ia MajbIX KoJaeOaHuil rpysa Ha
HUTH OT JJUHBI HUTH U MAcChl rpy3a»
Koneb6arenbublit koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIC KOJICOAHUS B
UJeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTUs MEXy MEXaHUYCCKHUMH U

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bubnmmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cab82

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

19

20

21

AIIEKTPOMArHUTHBIMH KOJIEOaHUSIMU
®opmyina ToMcoHa. 3akoH
COXPAHEHHUs SHEPTUH B UACAITBHOM
K0J1e0aTEIbHOM KOHTYPE
IIpeacraBnenue o 3aTyxaromux
KosieOaHusX. BolHyX1eHHBIE
MexaHu4yeckue kosnebanus. Pesonanc.
BbIHYX1€HHBIE 2IEKTPOMATHUTHBIE
KosneOaHus

ITepemennsblil Tok. CHHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JIEHCTBYIOILIEE 3HAYEHHE CHUJIbI TOKA U
HaIpsKEHUs

Tpanchopmarop. [Ipoussoactso,
nepeaayda u moTpedaecHue
AIEKTPUYECKON IHEPTUHN

YCTpoUCTBO U IPAKTUUECKOE
MPUMEHEHHUE AJIEKTPUUECKOrO 3BOHKA,
re’HepaTopa epeMeHHOro TOKa,
JIMHHM JIeKTponepeaady
OKOJIOTUYECKUE PUCKHU IIPU
IIPOU3BOJCTBE 3JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPIUU B MIOBCEIHEBHOMN
KU3HU

MexaHnueckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTth
pacnpocTpaHEeHUs U JIIMHA BOJIHBI.
[Tonepeunblie ¥ MPOJIOJIbHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54




22

23

24

25

26

27

28

29

30

31

32

3Byk. CKOpoCTb 3ByKa. I poMKOCTB
3ByKa. Bricora ToHa. TemOp 3Byka
DJIEKTPOMAarHUTHBIE BOJIHBI, UX
CBoOMCTBa U cKOpocTh. [Ikana
AIIEKTPOMArHUTHBIX BOJH
[IpuHIUTIBEI paTUOCBS3H U
TeneBueHus. Pa3Butue cpencrts
cBs13U. Pagnosokamnus

Kontponbnas padota «Konebanus u
BOJTHBD»

[IpsiMonuHetHOE pacpocTpaHeHue
CBETa B OJHOPOJHOM Cpele.
ToudeuHbI UICTOYHUK cBETa. JIyd
cBeTa

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus cserta. [loctpoenue
M300paXeHHH B IJIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
BHYTpeHHee oTpakeHue. [Ipenenpubiii
YIOJl IOJIHOTO BHYTPEHHETO
OTpaKE€HUs

Jlaboparopuas padota «3mepenue
MTOKa3aTelisl MPEJIOMIICHHSI CTEKIIa»
JIunssl. [Toctpoenue n3odpaxeHuit B
nuH3e. PopMyJia TOHKOM JIMH3BI.
YBenuueHne TuH3bI

Jlaboparopnas pabota
«HccnenoBanue CBOKMCTB
M300paXeHUI B TUH3AX)
Hucnepcus ceeta. CiiokKHBIN COCTaB

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ccfel

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc618

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7{6

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

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




33

34

35

36

37

38

39

40

41

42

6enoro csera. Ler. JlaboparopHas
pabota «HabmoneHue anucnepcun
CBETa»

Wutepdepenmus creta. dudpaxims
cBeta. [udpakiuonnas pemeérka
[Tonnepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

OnTuyeckue mpuOOPsI U yCTPOKCTBA
U YCJIOBUS HX 0€3011acHOTO
IIPUMEHEHUS

I'panu1pl IPUMEHUMOCTH
KJIacCH4YeCKor MexaHukH. [locTyarsl
CIIELIUAIIBHON TEOpUHU
OTHOCUTEJIbHOCTH

OTHOCHUTENHLHOCTD OTHOBPEMCHHOCTH.

3amesieHre BpEMEHHU U COKpaIlleHUe
JUTHHBI

DOHEPrus U UMITYJIbC PEISATUBUCTCKOMN
yacTuilbl. CBSI3b MacChl C YHEPTUEN U
UMITYJIbCOM. DHEPTHsl TOKOSI
Kontpomnbnas padora «OnTHka.
OcHOBBI cieIMaJIbHON TeopUn
OTHOCUTENIbHOCTH»

®oronsl. ®opmyina [Inanka. Sneprus
¥ UMITYJIbC ()OTOHA

OTKpbITHE U HCCIIEI0BAHUE
doroaddekra. OnpiTe A. T
CroneroBa

3akonsl pororddexra. YpaBHeHHE
DitHmTeHa 1151 hoTodddekra.

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ced22
Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cf610

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfel6

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢




43

44

45

46

47

48

49

50

51

«Kpacnas rpanunia» porosrpdexra
Jasnenue ceera. OnbiThl I1. H.
JleOeneBa. XuMHUYECKOE IEHICTBHE
cBeTa

TexHu4uecKkre yCcTponucTa u
MIPAKTUYECKOE IPUMCHEHHE!
dboTorneMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIHO]]

Pemenue 3amau mo reme «IIeMEeHTHI
KBAHTOBOM OIITHUKM

Mogaens atoma Tomcona. OnbITEI
Pesepdopaa o paccessHUIO 0-94aCTHII.
IInanerapnas mozens aroma

IToctynater bopa

Wznyuenue u nornouieHue GoTOHOB
IIPY [IEPEXO/I€ aATOMA C OJTHOTO YPOBHS
SHEPTUH Ha Apyroul. Buasl criekTpos
BonHoBrlIe cBoiicTBa yacTull. BOTHEI
ne bpoitns. Kopryckynsipao-
BOJIHOBOM Tyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHHE

OTKpBITHE pATMOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpeneneHuto cocraa
PaANOAKTUBHOIO U3ITyYECHUS
CaoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. Bnusaue
PaaNOAKTUBHOCTH Ha KUBBIC
OpraHU3MBbI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d04a6

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d030
2

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

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

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0dOafa

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2




52

53

54

55

56

57

58

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-n3inydeHue

DOHeprus CBsA3M HYKJIOHOB B sIJIpeE.
Snepusle peakuuu. fnepHblit
peaktop. [Ipobrnemsbl, IEpCIIEKTUBHI,
HKOJIOTMYECKUE aCIIEKTHI IAEPHOMN
SHEPreTUKU

OnemeHTapHble 4acTULbl. OTKpBITHE
no3UTpoHa. MeToab! HaOMIOICHHS U

pPErucTpanyy dJIEMEHTAPHBIX YaCTHLI.

Kpyrusiit cron «@yHaaMeHTanbHble
B3auMoJieucTBU. ENUHCTBO
(bu3n4ecKoil KapTHUHBI MUPA»

Ortansl pa3BUTHSL ACTPOHOMHUHU.
IIpukiagHoe 1 MUPOBO33PEHUECKOE
3HAYEHNE aCTPOHOMHUH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, spKue
3BE37bI, IUNITAHETHI, UX BUIUMOE
nerkeHue. ColnHeuHas: CUCTEMa
Counnue. ConHe4yHast aKTUBHOCTb.
HcTtounuk sHeprun ConHIa U 3BE3]
3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI INIABHON
I0CJI€I0BATENbHOCTH. BHYTpeHHEE
ctpoeHue 3B€311. COBpeMEHHbIE
IIPEJICTaBICHUS O POUCXOKICHUH U
sBostony CostHIa U 3BE3]1
Muneunsiii [1yTe — Hama ['anakTuka.

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d116
2

bubnmmoreka [IOK
https://m.edsoo.ru/ff0d135
6

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




59

60
61

62

63

64

65

66

67

ITonoxxenne u neukenue ConHua B
lNanakTtuke. ['anmaktuku. YEpHble
JBIPBI B SIIPAaX TajJaKkTUK

Bcenennas. Pa3beranue ranakTuk.
Teopus bosbiioro B3peiBa.
PennkroBoe nsnyudeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUH
KonTtponbhas pabota «51eMEeHTHI
ACTPOHOMHUU H aCTPOPHUIUKI»
Ob6o6maromuit ypok. Ponb pusuxu u
aCTPOHOMUU B IKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COIMATIbHON 1
ITHYECKOH cepax NesTeTbHOCTH
YeJI0BeKa

O6o6maromuit ypok. Pois u Mecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE MUpa
O6o06maromuii ypok. Posb
buznueckoil Teopur B GOpMUPOBAHUH
IpeJICTaBICHU 0 PU3nIecKon
KapTHUHE MHUpa

O6o06matomuii ypok. Mecto
(hU3UYECKON KapTHUHBI MUpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUNA O IPUPOJIE
PesepBHbIil ypok. MarautHoe nose.
DJIEKTpOMarHuTHasi UHIYKIUsS
PesepBubiif ypok. OnTuka. OCHOBBI
CIIEHUAIIBHON TEOpUHU



OTHOCUTEJIBHOCTH

Pesepnniii ypok. KBanToBas usuka.

68 DJIEeMEHTHI aCTPOHOMUU U 1
acTpodU3UKH

OBIIEE KOJIMYECTBO YACOB I1O

[NPOI'PAMME 68

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d178
4







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOI'PAMMBI

10 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHO
o0pa3oBaTeILHOW MPOrPaMMbl CPeTHEr0 001Iero 06pa3oBaHMsd

JleMoHCTpHpOBaT, Ha TpUMEpax poidb U MecTo (u3uku B
(GbOopMUPOBaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTHHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH
JroIei

Y4YuThIBaTh TPAHUIIBI TPUMEHEHUS U3YUYCHHBIX (PU3MUECKUX MOJIEICH:
MarepuaigbHas TOYKa, WMHEPIHAIbHAs cHUCTeMa OTcu€ra, abCOIIOTHO
TBEPAOE TEJO, UICAIBHBIN Ia3; MOAEIU CTPOCHHS T'a30B, KUIKOCTEU U
TBEPABIX TEJ, TOUEYHBIM HSJIEKTPUUYECKHM 3aps] — NpHU pPELIECHUU
bu3HYecKuX 3a1a4

PacnosnaBath (husmueckue sBIeHUS (MPOIECCHI) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJSIPHO-KUHETHYECKON TEOopuu
CTPOCHHUSI BEIIECTBA H  DJIGKTPOJMHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIUHEHHOE IBIKEHHE, CBOOOIHOE MaJieHHe
TeJ, ABW)KEHUE 110 OKPY>XHOCTH, WHEPIUSA, B3aUMOJCHCTBUE TEN;
mud¢y3usi, OpOYHOBCKOE JBIDKEHHE, CTPOCHHE  JKUAKOCTEH U
TBEPABIX  TeN, U3MEHeHWe oObéMa Ten TpU  HarpeBaHUU
(oxmaxkaeHuun), TEIUIOBOE paBHOBECHE, HCMAapeHue, KOHIEHCAIUs,
IJIaBJICHUE, KPUCTAUIM3alus, KHUIMEHWE, BIAXKHOCTh BO31yXa,
MOBBIIIICHUE aBJICHUA Ta3a NP €ro HarpeBaHUH B 3aKPHITOM COCY/IE,
CBSI3b MEXAY I[apaMeTpaMu COCTOSIHMS Tra3a B H30IpOIEccax;
3JEKTpU3aLUs Tell, B3aUMOJIEHCTBUE 3apsS 0B

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HWCIONB3ysl (U3NIECKUE
BEJIMYUHBI: KOOPJIMHATA, MyTh, MEPEMEUIEHUE, CKOPOCTh, YCKOpPEHUE,
Macca Tella, CHUJIa, UMIYJIbC Tejla, KUHETUYECKas JHeprus,
MOTCHIMATbHAS JHEPIHs, MeXaHWYeckas padora, MeXaHW4ecKas
MOIIHOCTb; TIPU ONMUCAHHUH MPABUIHLHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIONB3YEMBIX BENUYHMH, MX OOO3HAYEHUS M EIWHUIBI, HAXOJUTh
(GhOpMyJIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3WYECKYIO BEJIMUMHY C JAPYTHMH
BCIIMYMHAMH

OnuceiBaTh M3y4YCHHBIC TEIJIOBBIE CBOWMCTBA TEJM U TEIUIOBBIC

SABJICHUA, HCIIOJIb3Ys (bI/I3I/I‘-IeCKI/Ie BCIIMYMHBI: AAaBJICHUC TIasa,



10.6

10.7

10.8

10.9

10.10

10.11

TEeMIIepaTypa, CpEIHssl KHUHETHYEeCKas DSHEpPIrus XaoTHYECKOIo
JIBIKEHUS MOJIEKYJ, CpEIHEKBaIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJMYECTBO  TEIUIOThI, BHYTPEHHss d3Heprus, pabora rasa,
KOA(P(UIIUEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOTO JBHUIaTeNs; IPH
OIMCaHUU IIPaBUJIBHO TPaKTOBAaTh buznyeckuit CMBICIT
UCIOJIb3yEMBIX BEIUYMH, MX OOO3HAUEHUS U €IMHMLbI, HaXOAWUTH
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUUHY C IPYTHMH
BEJIMYMHAM

OnucelBaTh M3y4YEHHBIE JJIEKTPUUECKHE CBOMCTBA BEILIECTBA U
AJIEKTPUYECKUE  SIBIEHUS  (TPOLIECCHI), HCIMONB3YS  (PU3HYECKHE
BEJIMYHHBIL: JNEKTPUYECKUN  3apAl,  JJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  TOJIS, MOTEHLMAJ, pPa3HOCTh IOTEHUUANOB; IpU
ONKCAaHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIIOIb3YEMbIX
BEIMYMH, HUX 0003HAUE€HUS M EIUHMLBI, YKa3bIBaTb (POPMYJIBI,
CBA3BIBAIOIME  JIAaHHYIO  (U3UYECKYH0 BEJIUYHMHY C  JIPyTMMHU
BEJIMYUHAMU

aHAM3UPOBaTh (PU3MYECKHE TMPOLECCHl M SABICHMSA, HCIONb3Ys
¢u3nyecKre 3aKOHbI U IPUHLIMIIBI: 3aKOH BCEMHUPHOTO TAroreHus, I, 11
u III 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs MEXAHUYECKOW >HEPIuM,
3aKOH COXPAHEHMs HUMITYJIbCA, IPUHIUI CYNEPIO3ULIANA CUJI, IPUHLIAII
paBHONpABUS HMHEPLUUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, ra30BbIE 3aKOHBI, CBSI3b
CpelHEH KWHETMYECKOM DJHEPIruu TEIUIOBOIO ABM)KEHHS MOJIEKYJ C
aOCOJIIOTHOM TeMIepaTypoil, MepBbI 3aKOH TEPMOJMHAMHKHU; 3aKOH
COXpaHEHMs DJJIEKTPUUYECKOro 3apsiaa, 3akoH Kynona; mnpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BbIpQ)XEHUE U yCII0BUS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPUHLUIBI JEHCTBUS MAaIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuuyaTh YCJIOBUS HX 0€30MacHOro
WCIIOJIb30BaHUs B IIOBCETHEBHOM JKU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEI0BAHUIO (PU3HMUECKUX SABJICHUN U
IIPOLIECCOB C MCIIOJIB30BAHUEM IPAMBIX M KOCBEHHBIX U3MEPEHUN; NIPU
3ToM (GOpMyIUpoBaTh MpodiemMy (3aady) W THIOTE3y Y4eOHOTO
OKCHEpUMEHTa,  coOMpaTb  yCTaHOBKY W3  MPEJI0KEHHOTO
000py10BaHuUs, POBOAUTE OIBIT U (POPMYJINPOBATH BBIBOJIBI
OcyuiecTBiasATh TpsMbIE M KOCBEHHbIE U3MEpEHUs (Pu3nyecKux
BEJIMYMH; IIPU 3TOM BBIOMpPATh ONTHMAJbHBIN CIOCOO M3MEpEeHUs U
MCIIOJIb30BaTh N3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUIT

HccnenoBaTh 3aBHCHMOCTH MEXIy (U3WYECKUMH BEIWYHHAMHU C



10.12

10.13

10.14

10.15

10.16

10.17

10.18

11 KIIACC

Kon

UCIIONIb30BAaHUEM TMPSMBIX M3MEPEHUN; MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBATh pe3yjbTaThl IOJYYEHHONH 3aBUCHUMOCTHU
(U3UYECKUX BEIIMYMH B BUJE TAOJIUI U TPapUKOB, JAeNIaTh BHIBOABI 1O
pe3yJibTaTaM HCCleI0BaHuUs

CoOmromate mpaBwia 0€30macHOTO  TpyJda TMpH  MPOBEICHUU
UCCIIEIOBAaHUM B  pamMKax ydeOHOro OJKCHEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKOM UM TMPOEKTHON NEATEIbHOCTH C HCIOJIB30BaHUEM
HU3MEPUTEIIBHBIX YCTPOWCTB U J1a00paTOPHOTO 000PYTOBAHUS

Pemate pacuétHple 3amauu C SIBHO 3aJaHHON (PU3MUECKOW MOJIEIbIO,
UCIIONB3Ysl (PpU3MUYECKHE 3aKOHBI W TPUHIMIIBI, HAa OCHOBE aHalM3a
YCIIOBUSL  3a/Jlauydl  BBIOMpaTh  (U3MYECKYI0 MOJENb, BBIICIATH
¢buznyeckrue BeNTUYUHBI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ pelIeHus,
MIPOBOAMUTH PACUETH U OIICHUBATh PEAIbHOCTh MOJYUYEHHOTO 3HAYEHUS
(U3UYECKON BETMYUHBI

Pemarp  kauyecTBEHHBIC  3a/auu: BBICTPAWBATh  JIOTHYCCKHU
HEMPOTUBOPEUYHUBYIO LEMOYKY PACCYKIACHHI C OMOPO Ha M3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SBICHUS

Hcnonp30BaTh MpU  pEIICHUU yYEOHBIX 3a7a4  COBPEMEHHBIC
WH(GOPMALIMOHHBIE TEXHOJIIOTUM Ui TOHCKA, CTPYKTYpPUPOBAHUSA,
UHTEpIpEeTallud U TPEACTaBICHUS Y4YeOHOH M Hay4YHO-TIOMYJISPHON
uH(pOpMAINHU, TOJYYCHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPHUTHYCCKU
aHAJIM3UPOBAThH MOTyIaeMyt0 HH(OPMAIIHIO

[TpuBOANTE TpUMEPHI BKJIAZa POCCHUICKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IMPOILIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS MO (U3UKE B TMOBCEAHEBHOU
KU3HHM JIJT o0ecriedeHus: 0€30MacHOCTH MPU 00pallleHnu ¢ pudopamu
U TEXHUYCCKUMHU YCTPOWCTBAMH, JIJIi COXPAHCHHUS 3]I0POBbI U
COOIOZICHHSI HOPM KOJIOTHYECKOT0 TIOBEJICHHUS B OKPYXKAIOIICH cpeie
PaGoTaTh B Tpymnme ¢ BBITOJTHCHUEM Pa3IMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh  pabOTy  TPYyNNbl, PaAlMOHAIBHO  paclpeaeiaTh
00SI3aHHOCTH U IUJIAaHUPOBATh JESITENBHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, aJleKBaTHO OLIEHMBATh BKJIaJ KaXJOro M3 yYaCTHUKOB

IPYIIBI B pellIEHUE paccMaTpUBaeMoM MpoodIeMbl

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM



NPOBEPSIEMOT0
pe3yjabTarta

11.1

11.2

11.3

11.4

11.5

00pa30BaTeJIbHOW MPOrPaAMMBbI CpeIHero 001ero oopa3oBaHusi

JleMoHCTpHpOBaTh Ha TMpUMEpax poiib W MecTo (u3uKu B
(bopMHpPOBaHUN COBPEMEHHON HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHHKHU M TEXHOJOTHi, B MPAKTUUYECKON AEITeIbHOCTH
JIOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa
Y4UTHIBaTh TPAHUIIBl TPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX MOJEIEH:
TOYEYHBIN ANEKTPUUYECKUI 3apsij, saepHas MOJAEIb aTOMa, HyKJIOHHAs
MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHHH (HU3NIECKHX 33124
Pacnio3naBath ¢usnueckue sBIEHUS (IIPOLIECCHI) U OOBSACHATH MX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJAMHAMHKHA W  KBAaHTOBOW  (DU3MKU:
AIIEKTpUYEcKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHMuTHOE NEeHCTBUS  TOKa, B3alMOJIeiicTBHE MarHuToB,
DIIEKTPOMArHUTHAs WHAYKIUS, JCWCTBUE MArHUTHOTO TIONS Ha
NPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsij, 3JIEKTPOMAarHUTHBIC
KoieOaHusT W BOJHBI, MPSIMOJIUHEHHOE pAacIpOCTpaHEHHE CBETa,
OTpaXE€HUE, TMpeIoMJIeHHe, HuHTepdepeHnus, Audpakuus U
MOJISIpU3alUsl CBETa, JMCIEPCUsi CBeTa, (OTOdNEKTpUUeckuid dhdext
(poroaddexr), cBeTOoBOE MaBIEHUE, BO3HUKHOBEHHE JHHEHYATOTO
CIEeKTpa aToMa BOJAOPOJA, €CTeCTBEHHAas W  HMCKYCCTBEHHas
PaZl0aKTUBHOCTD

OnuceiBaTh  W3y4YCHHBIE CBOMCTBA  BEIIECTBA  (DIEKTPHUECKUE,
MarHuTHbIE, ONTUYECKUE, DJIEKTPUUECKYIO MPOBOJAUMOCTh Pa3IHMYHBIX
Cpel) M DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOLIECCHI), HUCIOJIB3YS
¢u3nyeckue  BENWYMHBL:  DJICKTPUYECKMHA  3apsiji, Ccuia  TOKa,
AIIEKTPUYECKOE  HAMpsOHKEHHE,  DIEKTPUYECKOE  COMPOTHBIICHHE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, WHIYKIHMS MarHUTHOTO
nons, cuia Awmmepa, cwia JlopeHIa, WHIYKTHBHOCTh KATYIIKH,
SHEPIUsl AJIEKTPUYECKOTO0 W MAarHUTHOTO IIOJIEH, MEpPHOJ M YacToTa
KosiebaHuil B K0oe0aTeIbHOM KOHTYpE, 3aps/ U CHia TOKa B MPOLIEecce
TapMOHHYECKUX ANEKTPOMArHUTHBIX Kosie0aHuH, (dhoxycHoe
paccTosiHAE W ONTHYECKas CWJIa JIMH3BI, NMPH ONHCAHWUHU TPABHIBHO
TPAaKTOBaTh (PU3MUYECKUII CMBICT HCIOJIB3YeMbIX BEIMYUH, UX
0o003HaYeHHUs] W EAWHMIBI; YKa3blBaThb (POPMYJIBI, CBS3BIBAIOIIUE
JAHHYI0 (PU3UYECKYIO BETUYMHY C IPYTHMH BETHIMHAMUA

OrnuceIBaTh U3yYeHHbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIOIb3YS
¢du3nYecKue BEIMYUHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJH, JTHHA
BOJIHBI M YacTOTa CBETa, JHEPrusi M HMIYJIbC (OTOHA, MEPHOJ

nojypacmaaa, OSHEPTUA CBA3UM ATOMHBIX AACp; IMIPpU  OIIMCAHHUU



11.6

11.7

11.8

11.9

11.10

11.11

11.12

11.13

NPaBUJIBHO TPAKTOBATh (PU3NUYECKHUI CMBICT UCIOIb3YyEMBIX BEJIHUHUH,
ux 00O3HAYEHUs M EAMHHULBIL, yKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (U3NYECKYIO BEJIHMUMHY C APYTHMHU BEIIMYMHAMH, BHIYHCISTH
3HaYeHHe (PU3NUECKON BEITUYNHBI

AHanu3upoBaTh (U3MYECKHE TMPOLECCHl W  SBICHUSA, HCHOIb3YS
¢usnyeckue 3aKOHBI M OpUHIUNBL  3akoH OMa,  3aKOHBI
MOCJIEIOBATENBHOTO U MAapaIeIbHOTO COEAMHEHHUs IPOBOJHHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKLHH, 3aKOH
NPSIMOJIMHEHMHOTO PaclpOCTPAHEHUs CBETa, 3aKOHBI OTPAXKCHHUSI CBETA,
3aKOHBl ~ NIPEJIOMJIEHUS  CBeTa, YypaBHEHHWE OHHIUTEeHHA  1uis
dboTordekrra, 3aKOH COXpaHEHHs] DHEPTHH, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHMsI JJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHHS  MaccoBOrO  4Yucia, TmocTynatel  bopa,  3akoH
paZMOaKTUBHOIO pachaga; MpU 3TOM pas3iIuyaTh CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKECHUE U yCIOBHS
(rpaHHLIBI, 00JIACTH) TPUMEHUMOCTH

OmnpenensaTb HaNpaBiICHWE BEKTOPA HHIYKIMM MAarHUTHOTO IOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CtpouTh ¥ ONKHCHIBATH HW300paKEHHE, CO3J]aBa€MOE TUIOCKHM
3€pKajoM, TOHKOW JIMH30M1

BEIONHATE AKCIIEPUMEHTHI 110 UCCIIEIOBAHHUIO (PH3MUECKUX SBICHUN U
MPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; pu
3ToM (opmynupoBaTh mpobieMy (3alady) W THUIOTE3y Y4eOHOTO
JKCIEpUMEHTa,  coOMpaTh  yCTaHOBKY W3  IPEJI0KEHHOTO
000pyTOBaHUs, IIPOBOAUTH OIBIT ¥ (POPMYJIMPOBATH BHIBOJIBI
OcymuiecTBIsATh TpPsSMBIE W KOCBEHHBIE HW3MEpEHUs (PU3MUecKux
BEJIMYMH; MPU 3TOM BHIOMPATh ONTHUMAJBHBIN CIOCOO M3MEpeHUs U
UCIOJIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH n3MepeHnit
HccnenoBaTh 3aBUCUMOCTH (PU3UYECKHX BEIMYMH C HMCIIOJIB30BaHHEM
OpSAMBIX HU3MEPEHMH; TpPH ITOM KOHCTPYMpPOBATH  YCTaHOBKY,
(buKCUpoBaTh pe3yJbTaThl MOJTYYEHHOW 3aBHUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJE TaOIHIl U rpaduKoB, AeaTh BBIBOABI MO pe3yJIbTaTaM
UCCIIEI0BaHUSA

CobOmronate mnpaBuia Oe3omacHOro TpyJda HpH  MPOBEICHUHU
UCCIIEIOBAaHUH B paMKax ydeOHOro SKCIEepUMEHTa, Y4YeOHO-
UCCIIEI0BATEIbCKOW U NMPOEKTHOW J1€ATEIbHOCTU C UCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOHUCTB U JIA0OPATOPHOTO 000PYTOBaAHUS

Pemate pacuérHple 3amauu C SIBHO 3aJaHHOW (PU3MUECKOW MOJIEIbIO,

HCIIOJIb3YyA (1)I/I3I/I‘I€CKI/IG 3aKOHbl W NPHUHOUIIBI; Ha OCHOBC aHalMW3a



11.14

11.15

11.16

11.17

11.18

11.19

YCIOBUSL 3a/Jlauyu  BbIOMpaTh (U3MUECKYI0 MOJENb, BBIICIATD
bu3HYecKre BEMMYUHBI U (HOPMYJIBI, HEOOXOAMMBIC I €€ peIIeHus,
MIPOBOJUTH PACYETHI U OIICHUBATH PEATLHOCTH MOIYYECHHOTO 3HAYCHHUS
(bu3HYECKOi BETUINHBI

Pemate  kadyecTBEHHBIC  33Jayd:  BBICTpPAaWBaThb  JIOTUYECKU
HEMPOTUBOPEUYHUBYIO LEMOUYKY PACCYXKACHHI C OMOPOi Ha WM3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SBICHUS

Hcnonp30BaTh MpU  pEIICHUU y4eOHBIX 3a7ad  COBpPEMEHHbBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUU Ui TMOHMCKa, CTPYKTYpPUpPOBaHUS,
MHTEPNpPETAlMd W TPEACTABICHUS Y4YeOHOW M HAYYHO-TIOMYJISIPHOM
UHPOPMALIUK, TOIYYEHHOW W3 pa3iIMYHBIX MCTOYHHKOB; KPUTHUECKU
aHAJIM3UPOBATh MOTyYaeMyto HH(OPMALIHIO

OOBSACHATh TMPUHIUIBI ACHCTBHS MaIlWH, MPHUOOPOB M TEXHHUECKHUX
YCTPOICTB; pa3iuyaTh YCJIOBHUS UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MOBCEIHEBHON XU3HU

[TpuBoauTH TpHUMEPHI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HayKH, B OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO
MUpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS TO (DM3WKE B ITOBCEIHEBHOU
YKU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00paleHu ¢ pubdopamu
U TEXHUYECKUMHU YCTPOWCTBAMH, HJSi COXPAaHEHHUS 3JI0pPOBbI U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpejie
PaGotaths B rpymnie ¢ BBIIOJIHEHHUEM DPA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbI,  pAalMOHANBHO  PaCIpeleisTh
0053aHHOCTM M IUIAHMPOBATh  JESATENBHOCTh B  HECTAHIAPTHBIX
CUTyaIlMsIX, aJeKBATHO OLEHHBATh BKJIAQJ KaXIOT0 W3 YYAaCTHHUKOB

IpYMIIBI B PELICHUE paccCMaTpUBaeMOi PoOIeMbl



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

IIpoBepsiemble 31eMEHTHI COAePKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

10 KVIACC
Kon
Kox npoBepsiemoro
pasneJ
3J1eMeHTa
a
1.1
1
1.2
2
2.1.1
2.1.2
2.1
2.13

®usuka — Hayka o npuponxe. HayuHnble
METO/BI ITO3HAHUS OKpy:Karouiero mupa. Pois
JKCIIEPUMEHTa M TEOpUM B  IIpolecce
MO3HAHUS MPUPOJbI. DKCIIEPUMEHT B (PU3UKE
MonenupoBanue (pU3MYECKUX SBICHUH H
nporneccoB. Hayunsie runorespl. dusnyeckue
3aKOHBI U TEOPHH. I'paHMIBI MPUMEHUMOCTU
bu3nueckux 3aKOHOB. [TpyHIMI
coorBercTBUs. Pomp u Mecto ¢Qusuku B
GOpMHpPOBaHUM  COBPEMEHHOM  HAY4YHOM
KapTUHBI MHpa, B [IPaKTUYECKON
NEITEILHOCTH JIIOIEN

MEXAHHWKA

##HtPartH#KITHEMATUKA

Mexannueckoe JIBUxkeHHE. OTHOCUTEIHHOCTh
MEXaHUYECKOro ABMkeHMs. Cucrema oTcuéra.
Tpaexropus

Ilepemerienue, ckopocTh (CpenHssl CKOPOCTS,
MITHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKLUHMH Ha OCHU
CHUCTEMBI KOOpJUHAT. Cnoxenue

NIEPEMELICHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MPSMOJIMHETHOE JIBUKEHUE. I'padpuxnu
3aBUCUMOCTHU KOOpJIMHAT, CKOPOCTH,
YCKOpEHUS, Iy TH u repeMenIeHus

MaTepHaHBHOf/'I TOYKH OT BPCMCHU



CBobosHoe nmaseHue. Y ckopeHue cBoOOOIHOTO

najeHus

KpuBonuneiinoe nBuxkenue. PaBHOMepHOE

JIBWOKCHME  MaTepUalbHOM  TOYKM  IIO
2.1.5 OKPY’)KHOCTU. YTJIOBasi CKOpPOCTb, JIMHEHHas

CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTEIILHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUIOMETD,
2.1.6 JIBUDKEHUE CHApAJIOB, IIETIHBIE W PEMEHHbBIC

nepesadyu

IIpakTnueckue paboThL. N3smepenue

MI'HOBEHHOM CKOpPOCTH. HccnenoBanue

COOTHOIUEHUS MEXIy IMYTAMH, NPOHJCHHBIMU

TEJIOM  3a  [OCJIEJIOBATEIbHBIE  paBHbIC
2.1.7 IIPOMEXYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM

JBUKEHUM C HA4YaJIbHOM CKOpPOCTbIO, PaBHOMU

HyJ10. M3yuenue NBUKEHMS LIapuKa B BSI3KOU

xuakoctu.  M3ydyeHwe — BHXKEHUS — Telna,

OpOIIEHHOTO TOPU30OHTAIBHO

#i#HPariH# IMHAMUKA

[TpuHIMI OTHOCHUTEILHOCTHU Iaannes.
2.2.1 Ilepbiii 3akoH Herorona. HMuepuuanbhbie

CUCTEMBI OTCUYETA

Macca Tena. Cuna. [lpuHumn cynepno3uiuu
222

cui

Bropoi1 3akoH HbroTOHa U1 MaTepUalbHOU
)23 TOYKM B MHEPLUUAIBHOM CHUCTEME OTCYETa
o (UCO). Tperuit 3axkon HbroroHa s

MaTEpHAIbHBIX TOYEK
594 3aKOH BCEMHUPHOTO TAroTeHus. Cuia TSKECTH.
o ITepBas kocMHuueckas ckopocTs. Bec tena
2.2.5 Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
026 CKOJIBKEHUS M CHJa  TpPEHUs  IOKOS.

Koaddumuent tpenus. Cuna conpoTUBICHUS

IMpu ABUXKCHUU TCJIA B JKUAKOCTU UJIU Ira3¢c



23

227

2.2.8

229

2.2.10

[locTynarenbHOE M BpallaTelbHOE ABUKEHUE
a0COJIIOTHO TBEPOTO TEJa

MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpAalllCHUS.
[Ineyo cuibl. YCIOBUSI paBHOBECHUSI TBEPIAOTO
tena B UCO

TexHuueckue  yCTPOMCTBA:  MOALIMITHUKY,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB
[Ipaktrueckue paboThl. M3yueHnue ABMXKEHUS
Opycka 10 HaKJIOHHOM TIUIOCKOCTH TIOJ
NEeICTBUEM HeCKOIbKuX cuil. MccnenoBaHue
3aBUCHMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIHMX
B JeOpMHPYEMOl TIPY>KUHE M PE3HMHOBOM
oOpa3iie, OT BEIMYMHBI UX JedopMaluu.
HccenenoBanue yciioBuil paBHOBECHSI TBEPIOTO

T€JIa, UMCIOLIETO OCh BpalllCHUS

###HPari##3AKOHDBI COXPAHEHN B MEXAHUKE

23.1

232

233
234

235

2.3.6

2.3.7

2.3.8
239

NMnynsc MarepuasbHOM TOYKH, CHUCTEMBbI
MaTepualbHBIX TOYeK. Wmmynsc cuibl u
M3MEHEHUE UMITyJIbCca Tella

3akoH coxpaHenuss wumnyisca B HCO.
PeakTuBHOE JBIKCHUE

Pa6ota criel

MomtHocTh cribl

Kunernueckasi s3Heprusi MaTepUaIbHON TOUKHU.
Teopema 0 KHHETHYECKOW SHEPTUH
IlorennmaneHass sHeprud. IloTeHumnanbHas
SHEPrus yIpyro ne(hOpMUPOBAHHOMN
npykunbl. [loTeHnmanbHas 3Heprus Tena
BOJIM3H MMOBEPXHOCTH 3eMIIU

IToTeHManbHBIE W HEMOTCHIIMAIBHBIC CHIIEL.
Csi3b  pabOThl HEMOTCHIHUATBHBIX CHJI C
W3MCHECHHEM MEXaHHYECKOM SHEpPruu
CHCTEMBI TelN. 3aKkoH COXpaHEHUs
MEXaHUYECKON SHEPTUr

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4ecKkue yCTpOMCTBA: JIBH)KCHHUE DAKET,



3.1

3.2

2.3.10

BOJIOMET, KOTIep, MPY>KUHHBIA MTUCTOJET

[IpakTuueckue paboThl. M3yueHue CBs3M
CKOpPOCTEM Tel IIpU HEynpyroMm yjaape.
HccnenoBanue cBA3M  pabOTBl  CHIBI  C

W3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
#i#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

3.1.10

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BbpoyHoBckoe
neuxkenue. Jluddysusa. Xapakrep ABHKEHUS U
B3aUMOJICVCTBUS YaCTHI] BEIIECTBA

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB
BEILECTBA HA OCHOBE 3THX MOJECIIEH

Macca monekyn. KomudecTBo BemiecTsa.
ITocrosinHast ABorazapo

TemmmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. lllkana remneparyp Llenbcus
Mogens  upeanbHoro  raza.  (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON
TEOPHUH HJICATILHOTO ra3a

AOGcomoTHas TemrepaTypa Kak Mepa cpenHein
KMHETUYECKOW SHEPruu TEIIOBOTO JBHKEHUS
yactul rasza. lllkana remnepatyp KenbBuna
VYpaBuenue Kianelipona — MeHaeneesa.
3akoH /lambToHa

I'azoBble 3aKkOHBL. M30mponeccs! B UaealbHOM
ra3e Cc MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA!
U30TepMa, U30X0pa, n3odapa

Texnuueckue YCTPOMCTBA: TEPMOMETP,
GapomeTp

[IpakTuueckue paboTel. M3mepeHwe Macchl
BO3JyXa B KJIacCHOM kKoMHate. MccienoBanue
3aBUCUMOCTH MEXIY IMapaMeTpaMu COCTOSIHUS

Pa3peKEHHOTO Ira3a

OCHOBbI TEPMOJAMHAMUKHU



33

3.2.1

3.2.2

3.23

324

3.25

3.2.6

3.2.7

3.2.8

TepmonuHamuueckass cucrema. BHyTpeHHss
DHEPIUss TEPMOJMHAMMYECKOM CHUCTEMBI U
CrocoObl €€ U3MEHEHUS

KonudecTBo Temnotel u padbota. BHyTpeHH: s
SHEPrUst OJHOATOMHOI'O UJEaIbHOIO ra3a
Buasl Temnonepenayu: TEIIONPOBOAHOCTS,
KOHBEKLHUA, U3IydeHHe. TermmoéMKOoCTh Tena.
VaenpHas TeIIOEMKOCTh BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MIPU TEIJIONepeaye
[IepBblit 3aK0H TepMOaMHaMUKU. [Ipumenenne
MIEPBOTO 3aKOHa TEPMOJANHAMUKH K
u3omnpoueccam. ['padudeckass uHTEpIpETANS
paboThl raza

TeruoBble MamuHbl. [IpuHIMIBL  AEHCTBUA
TEIUIOBbIX MamuH. [IpeoOpa3zoBaHus 3Hepruu
B TemioBeix  MammHax. Koaddunuent
nosiesHoro  nedctBus  (manee —  KILJ)
teroBoi MmamuHbl. [{ukn Kapuo u ero KI1/]
Bropoii 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs  mporuieccoB B MPHUPOJAE.
TerutoBeie JBUTATEIIN. DKOJIOrH4eCKHe
po0JIeMBbI TEIUIOIHEPTETHKU

Texnuueckue YCTPOWCTBA: JBUTaTeIb
BHYTPEHHETO CropaHus, ObITOBOM
XOJIOINIBHUK, KOHIULITUOHED

[Ipaktuyeckue padbotsl. Mi3MepeHue ynenbHoM

TEIUIOEMKOCTH

###Par####AI'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

3.3.1

332

333

I[NEPEXO/IbI

[TapooOpazoBanue u koHaeHcauus. Mcnapenue
u KUIICHUE. V nenpHas TEIIoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIEPaTyphl
KHUIICHUS OT JaBJICHUS

A6COHIOTHaSI U OTHOCUTCIIbHAA BJIAXXKHOCTH
BO3ayxa. HacklleHHslit map

Trépnoe TeJIO. Kpucrannmueckue u



4.1

334

335

3.3.6

3.3.7

4.1.1

4.13
4.14

amopdHble Tema. AHU3OTPONHS  CBOKMCTB
KpPUCTAJIJIOB. Kunxue KpUCTAJLJIBL.
CoBpeMeHHbIE MaTepUabl

[InaBnenne w Kpucraumzauus. YJaeiabHas
TerutoTa miasieHus. Cyomumarnus

YpaBHEeHHE TEIUIOBOTO OamaHca

TexHuueckue yCTpOMCTBA: TUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUU
MOJIyYEHUSI COBPEMEHHBIX MAaTEepUajoB, B TOM
YHCJie HAHOMAaTEPHaJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboThLI. N3mepenune

BJIA’KHOCTH BO3yXa

OJIEKTPOAMMHAMUKA
###HPar#OJIEKTPOCTATHUKA

DJnekTpu3anys Tell. DJIeKTpuIecKkui 3apsa. /[sa
BUJIA AJIEKTPUUECKUX 3apsiIOB

[IpoBoaHuKH, IHABIIEKTPUKUA "
MOJIYITPOBOTHUKH

3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

B3aumopeiictue 3apsinoB. 3akon Kynona

Onektpuueckoe  mnose.  HampsxEHHOCTH
3JIEKTPUUYECKOTO OJISL. [IpuHIMn
cyneprno3uuuu.  JIuHMM ~ HanpsHKEHHOCTH

INEKTPUYECKOTO TTOJIS
PaGota cua 31I€KTpPOCTaTUYECKOTO  MOJISL.
ITorenuuman. Pa3HOCTE OTEHIMAIOB
[IpoBOOHUKN M OUAJIEKTPUKU B MOCTOSIHHOM
JNEKTpUYECKOM  mone.  JuanexTpuyeckas
IIPOHUIIAEMOCTh

ONEKTPOEMKOCTD. Konpnencarop.
OneKTpOEMKOCTh IUIOCKOTO  KOHJAEHCATOopa.
OHeprus 3apsHKEHHOI0 KOHACHCATopa
TexHu4yeckne  yCTpPOMCTBA:  BIIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTAaTHUECKasl 3allluTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP,

KCEPOKC, CTPYUHBIN IPUHTEP



4.2

4.1.10

IIpakTnueckue paboThL. N3smepenne

NMEKTPOEMKOCTH KOHICHCATOPA

HHHPar###ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

4.2.1

422

423

424

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

PA3JIMYHBIX CPEJAX

VYcnoBus  CymIecTBOBAaHUS  IOCTOSTHHOTO
ayeKTpudeckoro Toka. Microunuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK

Hampsokenue. 3akon Oma 1715 yyacTka Lenu
DNEKTpUUECKOe CONPOTUBICHHUE. Y IEIbHOE
COTMPOTUBIICHUE BEIIECTBA
[TocnenoBarensHOE, napasuienbHoe,
CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB
Pabora snexTpuueckoro Toka. 3akoH JKoyis
— Jlenna

MOUIHOCTH 3JAEKTPUUECKOTO TOKA
anekTpoaBwkymas cuna (manee — DJIC) u
BHYTPEHHEE COIPOTUBIEHUE MCTOYHMKA TOKA.
3akon Owma aua  ToNHOW  (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3ambikanue
DNEeKTpOHHAas MPOBOJAUMOCTh TBEPABIX
METaJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJIJIOB oT TEMIIEPATYPHI.
CBepXIIpOBOIUMOCTD

OnekTpuueckuid TOk B Bakyyme. CBoiicTBa
AIEKTPOHHBIX ITyYKOB

[TonynpoBOAHUKH. CobOcTBeHHas u
pUMECHas IIPOBOAUMOCTD
MoTynpoBOAHUKOB. CBOWMCTBa p-n mepexoja.
[omynpoBoAHUKOBBIE TPUOOPHI

ONEeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.

DNEKTPOIUTHYECKAS JUCCOLIAAITHSI.
DnexTponaun3
DIIEKTPUUYECKUI TOK B rasax.

CaMOCTOSTENILHEIN M HECAMOCTOSATEILHBIHN
pa3psia. PasnuyHble TUIBI CaMOCTOSATEIHHOTO

pazpsaa. Monnus. [1nasma



TexHuyeckue  yCTpoOICTBa: ammepMerp,
BOJIBTMETP,  PEOCTaT, MCTOYHUKH  TOKa,
AJIEKTpOHArpeBaTENbHbBIE npuOopHI,
AJIEKTPOOCBETUTEILHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIN IO,
TEPMUCTOPHI u (hOTOPE3UCTOPHI,
MOYTIPOBOIHUKOBBIN O/, TaJIbBAHUKA

[IpakTnyeckue paboTHI. Nzyuenue
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uCTOYHHMKA TOKa W €ro
BHYTpPEHHEro comnpoTusieHus. Habmonenue

AJEKTPOIH3a

IIpoBepsiemble Y1eMEHTHI COAePKAHUA

OJIEKTPOAMMTHAMUKA

##HPartH#M AT HUTHOE I10OJIE. OJIEKTPOMATHUTHAA MHAYKIUA

4.2.13
4.2.14
11 KJIACC
Kon
Koanposepsiemoro
pazae
3JIeMEHTa
a
4
43.1
43.2
4.3
433
434
43.5

ITocTossHABIe MarHuTHE. B3amMopewncTBHE
IMOCTOSTHHBIX MarHUTOB

MaruutHoe mone. BekTtop MarHMTHOM
uHAyKuud.  [lpuHmun — cynepno3uuuu.
Jluanu MarautHOM wuHAyKIuu. KapTtuna
JUHUM  MarHuTHOM  MHAYKUUMU  TIOJS
MMOCTOSTHHBIX MarHUTOB

MaruutHoe TmoJie TPOBOAHUKA C TOKOM.
Kaptuna nuHuil monst AJIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOrO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoieiicTBre NpOBOIHUKOB C
TOKOM

Cunia AMniepa, €€ MoyJib U HallpaBJICHUE
Cuna JlopeHua, €€ MOAyJb U HallpaBJICHUE.

JIBrokeHue  3apsDKEHHOM — 4acTUUbl B



5.1

4.3.6
4.3.7

43.8

439

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

4.3.15

OJIHOPOJHOM MarHuTHoM tone. PaGora
cuibl JIopeHna

SIBIIEHUE DIEKTPOMArHUTHOW HHAYKIUH
IToTok BeKTOpa MarHUTHOM MHIYKIUU
2/C WHIYKUHUU. 3akoH
3JIEKTPOMArHUTHON MHAYKIMK Papanes
BuxpeBoe »snextpuueckoe mose. IJIC
WHIAYKUWA B TMPOBOAHUKE, JBHKYLIEMCS
MOCTYNATEIbHO B OJJHOPOJHOM MAarHUTHOM
rnoje

IIpaBuino Jlenua

NHayKTUBHOCTB. SIBJIEHHE CAaMOWHIYKIIUH.
O/1C camouHayKIMHU

DHeprusi MarHUTHOTO TMOJs KaTYLIKH C
TOKOM

DJIEKTPOMArHUTHOE TIOJIE

TexHudeckne  yCTPOMCTBA:  IOCTOSHHBIE
MAarHHUTEI, 3JIEKTPOMArHUTHI,
AJIEKTPOIBUTATENb, YCKOPHTEIHN
3JIEMEHTAPHBIX YaCTHLl, UHIYKIIMOHHAS NI€Yb
IIpakTnueckue paboTHL. N3yuenue
MarHUTHOTO TIOJS KATYIIKH C TOKOM.
HUccnenoBanue JEWCTBHS  IOCTOSHHOIO
MarHuTa Ha pamKy ¢ Tokom. MccnenoBanue

SABJICHUS SJICKTpoOMar HUTHOM HHAYKOHUHN

KOJIEBAHM 11 BOJIHBI

#HHPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHUW A

5.1.1

Kosnebarensaass cucrema. CBoOOIHEBIE
Kosiebanus. ['apMoHuYeckue KoyeOaHusl.
Ilepuon, wacrota, ammuuTyga u ¢asza
KoJIeOaHu

IIpykuHHBIA MasATHUK. MaTeMaTudyeckuit
MasiTHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOAHUHU.
Kunemarngeckoe " JUHAMHYECKOE

ONIMCAaHME KOJIEOATEIBHOTO IBUKCHUS



5.1.10

5.1.11

5.1.12

[IpeBpamenue SHEPTrUu npu
FapMOHMYECKUX  KOJIeOaHUsX. Casi3p
AMIUIUTY 1Bl KOJIeOaHUt HCXOOHOU
BEIIMYUHBI C aMIUTUTYyJaMu KoJjieOaHui eé
CKOPOCTH U YCKOPEHUS

KonebGartenbupiii  koHTYp.  CBOOOMHBIC
AJIIEKTPOMATrHUTHBIE KoneOaHus B
UJCabHOM  KOJIeOaTebHOM  KOHTYDE.
AHanorust MexJay MEXaHUYEeCKUMU U
3JIEKTPOMAarHUTHBIMU KOJIe0aHUSMU.
®opmyna Tomcona

3aKOH COXpaHEHUs SHEPTUM B HJICATLHOM
K0JIe0aTeIbHOM KOHTYPE

Boinyx1eHHBIE MEXaHUYECKUE KOJIEOaHUsI.

Pesonanc. Pesonancuas KpUBas.
Brinyxnennbie 3JIEKTPOMATrHUTHBIE
KOJIeOaHusl.

[Tlepemennbii  Tok.  CuHYCOMAANBHBIN
IIEPEMEHHBIN TOK.

MomHocTh IIEPEMEHHOTO TOKa.
AMIUIUTYAHOE W JCHCTBYIOIIEE 3HAUYCHUE
CHUJIBI TOKA U HaNPSKEHUS
Tpauncdopmarop. IIpoussoxactso,
nepefaya M MOTPEOJICHHUE SIEKTPUYECKON
OHEPruM. OKOJOTMYECKHE PHUCKH IIpH
IIPOU3BOJCTBE JJIEKTPUYECKOM DHEPIHH.
KynsTypa UCIIOJIb30BaHUs
JJEKTPO3HEPIHH B TOBCEAHEBHOMN )KU3HU
TexHudeckue yCTpoHCTBa: ceiicmorpad,
ANEKTPUYECKUN 3BOHOK, JINHUHA
JNEeKTponepesad

[Ipaktuueckne pabotsl. MccnenoBanue
3aBHCUMOCTH NEpUOJIa MAJIbIX KoieOaHuH
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAacchl
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B

LCU W3 IOCIEeHOBATEIBHO COCAMHEHHBIX



5.2

53

KOHACHCATOpPA, KaTYUIKHU U PE3UCTOpa

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

523

524

525

5.2.6

5.2.7

528

5.3.1

532

533

Mexannyeckue BOJIHBI, yCIIOBUSA
pacnpoctpanenus. Ilepuoa. CkopocThb
pacnpoCcTpaHeHusT MW JUIMHA  BOJIHBIL.
[lonepeunsie 1 NPOIOIBbHBIE BOJIHBI
#iH#HPar#t## Vutepdepeniyst U qudpakuus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKka
ONEKTPOMarHUTHHIE  BOJHBL. Y CIIOBHSA
U3IYyYEHUS  DJIEKTPOMAarHUTHBIX  BOJIH.
Bzaumuas opuenranusa Bektopos E, B u v
B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe
CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakKCHHE, IPEIOMIICHUE, TNOJSApHU3ALMS,
mudpakuus, uHtepdepenuus. CKOpocTh
JNEKTPOMAarHUTHBIX BOJIH

[Ikana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHre 37I€KTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

[IpuHUMOBI pagvoCBA3UM U TEJNEBUICHMUS.
Paguonoxanus. ONEeKTPOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl
TexHu4eckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTpa3ByKOBas
JUarHOCTHKAa B TEXHUKE W MEIULUHE,
pamap,  pagUONpPUEMHMK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neus

#HH#HParHH#HOII TUKA

[IpAMonHETHOE pPacIpOCTpPAaHEHUE CBETA
B OJIHOpOJHOM cpene. JIyd cBeTa
OtpaxkeHre cBeTa. 3aKOHBbI OTPaXKEHHUS
cBeta. [loctpoeHne M300paKeHHit B TIIOCKOM
3epKane

IIpenomnenne cBera. 3akOHBI IPETOMIICHUS



534

535

53.6

5.3.7

5.3.8

539

5.3.10

5.3.11

5.3.12

CcBeTa. AOGCOIOTHBIH MOKa3aTesb
IPETOMIICHUS

ITomnoe BHYTpECHHEE OTpayKECHHUE.
[IpenenbHblid yrojl MOJHOTO BHYTPEHHETO
OTpaXKeHUs

Hucnepcust  cBera. ClOXHBI  cocTaB
Oenoro cBera. LlBer

Colwuparoniue U pacceuBarolIue JUH3BL.
Tonkass nuH3a. DOKYCHOE paACCTOSHUE H
onTHYeCKas  cuja  TOHKOM  JIMH3BI.
[Toctpoenue nu300pa>keHu B COOMPAIOITUX
U pacceuBaromMx JinH3ax. Popmyia
TOHKOW JIMH3BL. YBEIMUYEHHUE, aBaeMOe
JIMH301

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON
OTITHUKH

Untepdepenuss  cBeta.  KorepeHTHbIE
WMCTOYHHKHU. YcnoBust HaOMIOACHUS
MaKCHMYyMOB u MUHUMYMOB B
UHTEp()EPEHIIMOHHON KapTHHE OT JBYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHHUKOB
Hudpakuuss  ceera.  JudpaknmonHas
pemérka. YciaoBue HAOMIOACHUS TIaBHBIX
MaKCHMYyMOB npu naJeHUH
MOHOXPOMaTHYECKOT O CBeTa Ha
TU(HPaKIIMOHHYIO PEHIETKY

[Tonsipuzanusa cBera

TexHudeckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, MNPOEKIHOHHBIA ammapar,

MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TU(ppaKkuOHHAS peméTka,
HOJIIPOU ]

[IpakTnueckne  pabOTHI. Nsmepenune

nokasatens npenomiieHus. lccrnenoBanue
CBOMCTB  HM300pakeHH B  JIMH3AX.

Hab6mronenue aucnepcun cBera



7.1

7.2

RJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

I'panuupl NPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTynarsl TEOpUH
OTHOCUTENIbHOCTHU: MHBAapHUAHTHOCTh
MOAYJSL CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIMI OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
3amemyieHMe BpPEMEHHM M COKpalleHue
JUTUHBI

DHeprus ¥ UMIYJILC CBOOOTHOMN YaCTHITBI
CBsi3p Macchl C 3HEpPrued M HUMILYJIbCOM
CBOOOIAHOM YaCTUIBL. DHEPrus IMOKOS

CBOOOTHOM YaCTHIIBI

KBAHTOBAA ®U3MKA

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

7.1.4
7.1.5

7.2.1

7.2.2

®otonbl. PopMmyina Ilnanka cBs3u 3HEprun
dboTOHa C €ro 4YacTtoTol. DHEprus u
UMITYJIbC (POTOHA

OTkpeiTHE U HccaenoBanue Gorodddexra.

OIEBITEI AT. CromeToBa. 3aKOHEI

dororddekra
YpaBHeHue OHHIITENHA I
dorosddekra. «Kpacnas rpaHuLa
dororddekra

Hasnenue cBera. OnbiTel [1.H. JIeOenena
XUMHYECKOE IEUCTBUE CBETA
Texaudeckue ycTponcTBa: (OTOIIEMEHT,
doTonaTuuK, COJIHEYHas Oarapes,

CBETOINO]I

CTPOEHHE ATOMA

Mogenb atoma Tomcona. ONBITHI
Pesepdopna o uccnenoBaHuO CTPOCHHUS
aroma. [Imanerapnas Mozenb atoma
IToctynater Bbopa. H3znyuenue "
norjiouieHue (GOTOHOB TPU  TMEPEXoie

aToMa C OJHOIO YpPOBHSI SHEpruM Ha



7.3

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

npyroi. Bunsl criektpoB. CrieKTp ypoBHEH
SHEPTHUH aToMa BOAOPOA

BosHoBBIE cBOMCTBa wactul. BomHbl 1€
Bbporins. KopmyckynsipHO-BOJIHOBO#
nyanu3Mm. Jludpakuus SJIEKTpOHOB Ha
KpUCTAJLIaxX

CrioHTaHHOE W BBIHYXJCHHOE H3JIy4YCHHE.
VY cTpoiicTBO U MPUHIIMI PabOTHI J1a3epa
TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHaIN3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTED

[Tpaktueckne  paboTtel.  Habmrogenwue

JIMHENYATOr0 CIEKTpa

ATOMHOE A1PO

Metoapl HaOMIONEHUST U PErHCTpaluu
JJIEMEHTapHBIX YaCTHI]

OTKpBITHE  PAaJIUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuro cocrasa
paauoakTUBHOrO  M3iydeHus. (CBOMCTBa
anbga-, 6eTa-, ramMmma-u3nyyeHus. Brnusiaue
PaZMOAKTUBHOCTH Ha KUBBIE OPTaHU3MBI
OTkpplTUE  TPOTOHa U HEUTpOHAa.
Hyxnonnas moxens siapa ['eiizenOepra —
WBanenko. 3apsg sapa. MaccoBoe 4ucio

anpa. N3otomnsl

Anbda-pacnan. ONEeKTPOHHBIN u
NO3UTPOHHBIA  OeTa-pacnan. INamma-
U3JIyYEHHUE. 3aKOH  paJAMOaKTUBHOIO
pacmnaja

DHeprusi CBsI3W  HYKJIOHOB B sipe.
SAnepusie cunbl. Jledekt Macchol spa
Snepubie peakuuu. JleneHue W CHUHTE3
saep

Snepusiii peakTop. TepmosinepHbIit
cunte3. [IpobmemMbl W  TEPCHEKTHUBHI

SIIEPHOM  DHEPreTUKU.  DKOJOTHYECKUE



7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

ACIIEKTHI IICPHOM SHEPIETUKU
OnemMeHTapHble  4YacTulbl.  OTKpBITHE
MO3UTPOHA. dyHIaMEHTAIbHbBIE
B3aUMOJICUCTBU

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
KaMmepa BuibcoHa, sOEpHBIM peaxTop,
aToMHas 6om0a

[Ipaktuueckue pabotsl. HccnenoBanue

TPEKOB HacCTuIll (HO T'OTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bénnoro neba. Cos3Be3musi, sipkue
3BE3/IBI, INIAHETHI, UX BUAUMOE JIBIKEHUE
Conneunast cumcreMa. IlmaneTrsl 3eMHOMI
TPYIIIIBI. I[ImapeTsl-TMTaHTEl W KX
CITyTHUKH, KapJIMKOBBIC TIIaHETHI. Maibie
Tena COJIHEYHOM CHCTEMBI

Comane, d¢orochepa u  armocdepa.
ConHeuHast aKTUBHOCTh

Ncrounuk sHeprun CosiHIA U 3BE3NT
3BE3/1bI, WX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
170:¢ B3aUMOCBSI3b. Jwnarpamma
«CTIEKTPANIbHBI  KJIACC — CBETUMOCTDHY.
3BE31pI  IJIABHOH  ITOCJIEIOBATEIIEHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS
3BE3]1 IVIABHOM MOCIIC0BATCIILHOCTH
###Par###BHyTpeHHee cTpoeHHE  3BE3.
CoBpemeHHbIE MpeACTaBICHUS o
NpOUCXOXKAeHUH MW dBomonun ConHIla U
3BE3]1. DTambl )KU3HU 3BE3]

Mineunsii  Ilyte — Hama ['amakTuka.
CnupanbHas CTPYKTypa IamaxTuky,
pacripefieieHne 3BE31, Tra3a W IIBUIH.
Ilonoxxenne wu jgBwxkenue CoiaHoa B

[Namaktuke. Ilmockas wu  cdepuueckas



8.8

8.9

8.10

nojcucTemsl I'anakTuku

Tuner ramaxtuk. PaguoranakTuku H
KBa3apbl. UEpHBIE ABIPBI B sIpax rajJakTHK
Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaOOma. Pasz0eranue ragakTuk.
Bozpact u paguyc BceneHHoi, Teopus
Bonbmioro B3peiBa. Mogens  «ropsiueit
Bcenennoi». PenukroBoe usiydeHue
MacmirabHass  cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménusie mpobieMsl

ACTPOHOMHHU



YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®uzuka. 10 knacc. Msxuiues I'.4., Byxosues b.b., Corckuit H.H.; nox
penakmueit [TapdentreBoii H.A. AxkuinonepHoe obmectBo «M3naTeancTBo
«IIpocsemienue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakiueit [TapdentreBoit H.A. AxnmonepHoe o6mectBo «3maTtenscTBO

«IIpocsewenue»

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

IHHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

https://lesson.edu.ru/

https://resh.edu.ru/subject/

https://www.yaklass.ru/p/fizika/

https://ya.ru/video/preview/

https://infourok.ru/

https://nsportal.ru/shkola/fizika/library/
https://kopilkaurokov.ru/fizika/presentacii/

https://vk.com/



https://lc.rt.ru/classbook/
https://ypok.pd/library/
https://www.euroki.org/konspekti/fizika/
https://multiurok.ru/index.php/files/
https://videouroki.net/video/
https://education.yandex.ru/uchebnik/

https://multibook.lecta.ru/






