MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJEPAIIIN
Komuret no oopazoBannio Cankr-IlerepOypra

Anvunuctpanus Kpacnocenbckoro paiiona Cankr-IlerepOypr

I'bOY COIH Ne262
PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
Ha 3aceganun MO IIpencenarens N.o nupekropa
YUUTCICU CCTCCTBCHHOI'O IIeJarOrHYECKOr0 COBETA
HUKIa 10.A .bonbiiakoBa
[Tpuka3z Ne580 ot «29»
10.A bonbiiakoBa aBrycra 2025 T.

H.A.I'ypeepa [Ipotokomn Nel ot «29»
ITporoxon Nel0 ot «29» asrycra 2025T.
aBrycrta 2025T.

PABOYAS ITPOI'PAMMA

(ID 7479657)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

mu1st ooyuaromuxes 10-11 kiaccos

JOKYyMeHT nognucaH

3/1EKTPOHHOUW NOANUCHIO
Ceptudpmkatr 13 f9 a7 1b 5¢ 3d 8e 31 7a d4 fe 62 c8 4b 91 67

Bnageneu: KOnua AnekcaHgpoBHa bonbluakosa

[encteuteneH: ¢ 01.02.2025 no 05.11.2025

Cankr-IletepOypr 2025-2026 yueOHbIH 1o/



IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEHEro OOIlero
oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yué€roM (enepanbHO paboyell HporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojiaBanus yuyeOHoro npeamera «Pusmka» B 00Opa3oBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBarenIbHbIE MPOTPAMMBI.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu 00yyeHun
X (u3KKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IIEATEIbHOCTHOIO MOJAXO0/A.
[Tporpamma no ¢usmuke coorBercTByeT TpedoBanusmM OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3yjIbTaTaM OOyYEHHMs], a TAKKe
YUYHUTHIBAET HEOOXOJUMOCTh pead3alliil MEXIPEIMETHbIX CBsA3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
Heny u3ydeHus GU3MKM Ha YPOBHE CPEAHET0 O0IIero 00pa30BaHus, IIIaHUPYEMbIe
pe3ysnbTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

* IUIAHMPYEMBIE Pe3yJIbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cozaepxaHue yueOHoro npeamera «dusmkay mno rogam oO0y4eHuUs.

®duznka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKU — CUCTEMOOOPa3yOIUI
JUI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAesssieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
IOJIyYEHHS] HOBBIX MATEPHAJIOB C 33JlaHHBIMU CBOMCTBaMH U Apyrux. M3yueHue
(bU3HKK BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHKE €CTECTBEHHO-HAYYHOUM KapTUHBI
Mupa oOydarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
NO3HAHUS MIPHU BBINIOJHEHUN UMHU YUYE€OHBIX UCCIIEA0OBAHMM.

B ocHoBY Kypca pusuku 1151 ypoBHS CpeIHEro o011ero oopa3oBaHus MONI0KEeH
PN UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €70 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUH € HEM KypcC SBJISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.



Hoesa cenepanuszayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (pusuku
o0bequHEH BOKpPYr ¢u3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE TPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzauus OpeanojiaraeT HCHOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(GU3MKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PECHUYCCKIMHE, HPABCTBCHHBIMU
Y DKOJIOTMYECKUMU ITPoOIeMaMu.

Hoes npuknaomnoii nanpaenennocmu. Kype pu3nku npeanongaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX MPHIOKEHUH U3y4YEHHBIX
TEOpUI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DJIEMEHTOB
CONIep’KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM MpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a TakXke 0O0CYXKIEHUs
npo6JieM palvOHAIILHOTO MPUPOIOTIONIb30BAHMS U SKOJIOTMYECKO 0€30IacHOCTH.

CrepKHEBBIMU 3JIEeMEHTaMU Kypca (DU3UMKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HOpMHUPOBAHHUE MPEICTABICHUN O
CTPYKType NOCTpoeHus: (U3NIecKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPO/IE, TPAaHUIIAX TPUMEHUMOCTH
TEOPUA, JUIs OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUIN U MPOIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJAX0A B Kypce (U3WKH pean3yeTcsl Mpex/e
BCEro 3a CYET OpPraHM3alUd SKCIEPUMEHTAIBHON AEeSITeNTbHOCTH O0YyYarOUTUXCA.
Jl11s 6a30BOT0 YpOBHS Kypca (PU3UKH — 3TO HCTIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIMHEHBI B OOIIMI CIMUCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Brigenenue B yka3aHHOM TepedyHe J1abOopaTOpHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJIS Y OILIEHKH, OCYIIECTBIIACTCS yUYaCTHUKAMU 00pa30BaTEeIBHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEH IUIAHWPOBAHUS W OCHameHus kabunera (usuku. [Ipum
3TOM O0ECIEeYMBAETCS OBJaJECHUE OOyYarolIMMHUCS YMEHUSIMU TMPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBaHUSl 3aBUCUMOCTEH (U3MUECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbuioe BHIMaHME yAETSETCS PEHICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]1a4 MPUOPUTETOM SBIIIOTCS 3aJa4u C SBHO 3aJJaHHOU
¢bu3nueckoil MOJENbl0, MO3BOJSIONIME MPUMEHSATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjieia Kypca, TaK U WHTETpUPYs 3HAHUS U3
pasHbIX paszaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA
0oOBsICHEHHE MpPOTEeKaHUs (U3UYECKUX SBICHUH M TPOILECCOB B OKpYyKAIOIIEH
KU3HU, TpeOytonue BBIOOpa (U3UYECKON MOJIENH ISl CUTyallud MPaKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ tpedoanusimu I'OC COO k maTepralibHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro mpoiiecca 0a30BbIid YpOBEHb Kypca (DU3UMKH Ha ypOBHE
cpeaHero o0Omero o0pa3oBaHUsl JOJKEH H3Y4yaTbCsl B YCIOBUSX MPEAMETHOIO
KaOuHeTra (PU3MKU WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITMKiIa. B kaOuHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYyJIOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMme II0
(bU3HKe YUCHUYECKHUX MTPAKTUICCKUX PabOT M IEMOHCTPAIIMOHHOE 000pY/I0BaHHE.

JleMoHcTpalluoHHOE  00O0py/0oBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHITMTIOM MUHUMAJIBHOM JOCTAaTOYHOCTH H  OOECMEYMBAET IMOCTAaHOBKY
MEPEUUCIEHHBIX B TMporpaMMe 10 (U3MKE KITIOYEBBIX JAEMOHCTpAlUWA s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HAMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe 0O0OpyJIOBaHHE [JIi YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopmupyeTCcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M 0O0OECTeunBacTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydJaromuxcs. TeMaThudeckue KOMILUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMHU TIEJISIMU U3y4CeHHS (PU3UKHU B 00111eM 00pa30BaAHUH SIBIISIIOTCS:

e (dopMHpOBaHHE HWHTEpPeca U CTPEMIICHHsS] OOYYaIOIIUXCS K HAy4YHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC WX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pPa3BUTHEC MPEJICTABICHUN O HAYYHOM METOJIC TIO3HAHUS B (DOPMUPOBAHHE
UCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (dopMHpPOBaHHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yYeHHs] OCHOB
CTpPOCHHUS MaTepuu U QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;

e (GopMHpOBaHHEC YMCEHUH OOBICHATH SBICHUS C HCIOJIH30BAHUEM
bu3rYecKX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHUE TPEACTABICHUN O poiu (DU3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrmkeHne STUX Ieei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha ypOBHE CPEAHETo 001mero oopa3oBaHus:

e TPHOOPETEHHE CUCTEMBI 3HAHUM 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHsX, BKJIIOYAs MEXaHUKY, MOJIEKYJIApHYIO (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTBI aCTPOPU3HKHY;

e (GOpMHpPOBAaHHEC YMEHUH TPUMEHITh TEOPETHYCCKUE 3HAHUSA IS
0OBsCHEHHSI (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPHHITHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;



e OCBOCHHME CIOCOOOB pEIICHHS pa3IMYHBIX 3a/Jad C SIBHO 3aJaHHOU
dbu3nyeckoil MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJIENH, aJIEKBAaTHOW YCIOBUSIM 3a/auH;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHHE METOJaMH CaMOCTOSITEIBPHOTO TUIAHUPOBAHUS M TMPOBEICHUS
(bU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEPIpETaruu WHGOpMAIIIH,
OTpeieNiCHUs TOCTOBEPHOCTHU MOIyUYEHHOTO PE3yJIbTaTa;

e CO3JAHHE YCJIOBUU JJISI PA3BUTHUS YMEHUN MPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEr0 OOLIETro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
PAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHIAWBHUAYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

@dusnka — Hayka o mpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
Mmupa. PoJib 3KcriepuMeHTa U TEOPUH B POLECCE TO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (pu3nyecKux SBJICHUM M TpolieccoB. HayuHble THNOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABuxeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHaJIbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMBbI KOOpPJIHHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTH M NEpPEeMEUICHUS
MaTepUaIbHOW TOUYKH OT BPEMEHHU.

CBoOoiHOE TIafieHHe. Y CKOpeHUEe CBOOOHOTO MaeHUS.

Kpusonunennoe npmxenue. /J[BmkeHne MmaTepuanbHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJYJI0 CKOPOCTBIO. YTJIOBas CKOpPOCTb, JUHEHHAsI CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBa M MPaKTUYECKOE TPUMEHEHHE: CHUIOMETP,
JBUYKEHUE CHAPSI0B, LIEMTHbIE M PEMEHHBIE TIEpPEIayuu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTIOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGntonenne ABMXeHUs Teda, OPOIIEHHOrO MOJA YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenue nBUKEHUS IAPHUKA B BI3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOUIeHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOocTH  'anmumnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUIsl MaTeEpUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuma Tsbkectn. IlepBas kocMmuueckas
CKOpOCTB.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (mokosi, CKoinbxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOIBKEHHUS U cuiia Tpenus nokos. KoadduimeHT tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU Te€JIa B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamleHus. [lmedo cumbl. YcnoBus
paBHOBeCUS TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pEe3MHOBOM 00pasiie, OT X JAehopMaIiii.

HccnemoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaAHEHUA 6 MEXAHUKE

Nmnynsc MarepuansbHOM TOYKH (Tena), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBUXKEHHUE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTHUU.

[TorennuanbHas SHEprusl. [TorennuanbHas SHEprus YIPYyTO
nedopMupoBaHHOM Npy>kuHBL. [loTeHIManbHas YHEPT U Tesia BOJIMU3U MOBEPXHOCTH
3eMIIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW IHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMN.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHUECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yueHne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI C U3MEHEHUEM MEXAHHYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pasznes 3. MosekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKECHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAEnu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ uamepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETHUYECKOW TEOpUHM HACaIbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeaHENd KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COCTNHEHUI.

OmnbIThl 10 TP PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnebIThI, JOKa3bIBAIOIIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopnens, muTrocTpupyronias Ipupoay JaBICHHsS ra3a Ha CTEHKH COCYya.

OneITl, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS HJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHaMuueckass cucreMa. BHYTpeHHSS JHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonuuecTBo TemnoTsl U paboTta. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenayu:
TEIIONPOBOJHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIoTh NpH TEIIIONEepeaye.

[lonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuki. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBL  AE€WCTBUS — TEIUJIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaxX. KoadpduiueHT mone3Horo
nericTBusl TeruioBord MammHbl. [lukin KapHo u ero kodpduumMeHT moJIe3HOro
NENUCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBanue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH SHEpruu (TeMIlepaTyphl) Tela Ipu Terionepeaaye.

OnbIT 0 a1MabaTHOMY PaCIIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, TBUTaTEll BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JBUTATEIIS.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Aepecammusvie cocmoanusa eeuwyecmea. Dazosvie nepexoovl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmieHHbIM map. YaenpHas Temora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopduble Tena. AHU30TPONHMS CBOMCTB
kpuctamioB. Kuakue kpuctamibl. CoBpemMeHHble MaTepuanbl. [lnaBnenuwe wu
KpUCTayu3aIus. Y aeibHas TerioTa miasienus. Cyomumarus.

VYpaBHeHue TerioBoro dajgaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETp H
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTHUHU MOJYyUYEHUS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHILLICHHBIX NTAPOB.

Kunenue rnpu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl u3MEepEeHUs BIaKHOCTH.

HaGnronenue HarpeBanust v MIaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Paznen 4. DjaeKkTpoaMHAMMKA
Tema 1. Inekmpocmamuxa
DJIEeKTpU3aLUS TEIL. DIEKTPUUECKUN 3apsi. J[Ba BUIa 3JIIEKTPUUECKHUX 3aPs/I0B.
[IpoBOgHUKHN,  JOUAJAEKTPUKA U MOJYHOPOBOJHHUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsi/ia.
BzaumopeiictBue 3apsaaoB. 3akoH KysoHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnone. Hanpspk€HHOCTe  dnekTpuueckoro mnods.  [IpuHnun



CYIIEPIIO3ULINMU DJIEKTPUUECKUX TOJEH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Paborta cun anextpocratudeckoro nosjst. [lotennuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOIHMKM W JUBIEKTPUKU B BJIECKTPOCTATHUUECKOM mMoiie. Juanexktpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, BJEKTPOCTAaTHUECKasl 3allluTa, 3a3€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopeiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  JJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOU NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Hctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixkenune. 3akon OMa 114 ydacTKa LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHUE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUWE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuuyecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEeKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MpUMECHAas MPOBOJIMMOCTH
noJIynpoBOgHUKOB. CBOMCTBa p—n-niepexoa. [1omynmpoBoHUKOBBIE TPHOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKUM TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEYEHHUS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssmMoe wW3MepeHHne dIEKTPOABWXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBhI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOMA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PE3ZUCTOPOB.

N3MepeHne 35IeKTpOABUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHM, JMHEWHas (QyHKIUA,
napabona, runepbosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEIJI000MEH JKUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: DUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U Ta30B,



AIEKTPUYECKUE  CBOMCTBA  METAJIOB,  AJEKTPOJUTHUYECKAS  JAHCCOLIMAINA,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBI IPUHTED, AIEKTPOHArPEBATEIbHbBIC puOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

ITocTostnHBIE MarHuThl. B3anMoaeiicTBe NOCTOSHHBIX MArHUTOB. MaranuTHoe
nojie. Bektop MarHuTHOM MHAYKUMU. [[pUHIUIT CynIeprIO3UIIMA MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAyKUMU. KapThHa JHMHUNA MAarHUTHOW WHAYKUIHUM TIOJIS
MMOCTOSIHHBIX MarHUTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHU
MAarHUTHOTO TIOJIA JUIMHHOTO IPSAMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBre MpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJib U HaIlpaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsKEeHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM MoJje. Pa6oTa cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKUHMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CWJIA HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Qapanes.

BuxpeBoe nanekTpuueckoe Tmosie. DIEKTPOJBIXKYILIAs Cula HHIYKIUU B
MIPOBOJHUKE, IBMKYIIEMCS MTOCTYNIATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTUIl, THIYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuia Amnepa.

Henctue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBMKYIIEH CHIIBI MHIAYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBlIeHUE CAMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nercTBrs IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pasnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAHUMHbBIE KO1E€DAHUS

KonebarensHass  cucrtema. CB0oOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
INapmonnyeckue konedanus. Ilepuoa, wacrtora, ammmryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBparieHue sHepruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbupiit koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCAIBHOM KOJI€OATeIbHOM KOHTYype. AHAJIOTHs MEXAYy MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPIHH B UJCAITBHOM KO0JIe0aTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOanusx. BolHyX/IeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CHUHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIbI TOKA U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOIeHUE IEKTPUUECKON
SHEPruu. DKOJIOTHUECKUE PUCKU TPHU MPOU3BOJCTBE AnekTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTeIbHOW CHUCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUHM PE3UCTOpa, KaTyUIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAYH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne nepeMeHHOI0 TOKA B LIETIH U3 MTOCIEIOBATEIBRHO COEIUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE GOJIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Cxopoctb
pacnpocTpaHeHHsi W JJMHA BOJHBL [lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKAX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MpeIOMIICHHUE, ToJsIpu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkasa 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Pagnookarus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHUYECKOE IPUMEHCHHUE: MY3bIKAJbHbBIC
MHCTPYMEHTHI, YJIbTPAa3ByKOBas JMAarHOCTMKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesiedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MONIEPEUHBIX U MPOAOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NpeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 Audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
4aCTOTOM KOJIeOaHMIA.



HccnenoBanue CBOKMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, ITPEIIOMIICHUE,
noJispu3anus, 1udpakius, HHTepPepeHus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpAsMonMHENWHOE pPACHpPOCTpPAaHEHUE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYEUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3oOpaxkeHUi B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTAa. AOCOIIOTHBIN MOKa3aTeNb
npenowiieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LIser.

Cobupatomniye u paccerBaroye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiia TOHKOW JuH3bI. [locTpoenne n3o0pakeHuil B COOMPAIOIINX U
pacceuBaromuX JUH3ax. @opmysia TOHKOM JUH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(EpPEHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hubpakuus cBera. [udpakunonHas pemeéTka. YcCIoBUE HAOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB TIIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(DPaKIIMOHHYIO PEIIETKY.

[Tonapuszanus caera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonrHEiHOE pacIpOCTpaHEHNUE, OTPAKEHUE M TPEJIIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozens CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenue natepdepeHnnn ceera.

HaGnronenue nudpaxium ceera.

HabGnronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOILBIO MPU3MBI.

[Tonyuyenue cnekTpa ¢ HOMOUIbIO TU(PAKIIMOHHON PEIIETKH.

HaOnronenue nonsipuzannu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3Mepenune nokazaresis nNpesoMIIEHUs CTEKIIA.



UccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
HaGnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHUTEJIbHOCTH
['paHnIbl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [[ocTyaThl cienuanbHON
TEOPUU OTHOCUTEJILHOCTH: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpAIlCHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MacChl C SHEPrUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
ITOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmovl K6AHMOBOU ONMUKU

®otonbl. Dopmyia [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccienoanue gporodrpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dbotorddexra. YpapHenue DiiHmTeHa 111 Gotorddexra. «KpacHas rpanuiia»
dboTorddexra.

JlaBnenne cBera. OnpiTel I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
doTogaTUMK, CoTHEUHas 6arapes, CBETOANO/I.

Llemoncmpayuu

®oto3(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO GhoTodddexra.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuIO o -4acTHIL.
[Inanerapnas mopens aroma. Iloctynatel bopa. M3nydeHwe W mMOIIOLIEHHE
(GOTOHOB MpU Mepexo/ie aToMa C OJHOIO YPOBHS SHEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
Ty aJiu3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3Ty4YECHHUE.

TexHuueckrue YCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPajbHbIN
aHanu3 (CIEKTPOCKOIT), 1a3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopna.

Ornpenenenue QJIMHBI BOJIHBI Ja3epa.

Halnronenue TMHeyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habmronenue nuHEHYaTOrO CrieKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOECHMUS sAnpa. OTKpsITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa o onpeaeneHuio coctaBa paJuoakTUBHOTO
wsnyuenus.  CBoiictBa  anbda-, Oera-, ramMma-usnydeHus.  BrusiHue
PaaMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OtkpblTHE  TpoTOHA W HeWrpoHa.  HykioHHas  mMozens  sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbsda-pacnaa. ONEKTPOHHBIA W TO3UTPOHHBIM Oera-pacman. [amma-
u3lly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jleext macchl siapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAIEp.

Anepnsiit peaktop. Tepmosinepusiii cunTe3. IIpoOGraemMbl U TMEPCHEKTUBBI
SIIEPHOM SHEPTETUKU. DKOJIOTHUECKUE ACTIEKTHI SIIEPHON IHEPTETHKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metob1 HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHmpamMeHTaabHbIe B3auMOJIeHCcTBUS. EqUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoWCTBa M NMPAKTHYECKOE ITPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, simepHbiii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

UccnenoBanue TpekoB yacTuil (110 ToTOBBIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3Buths actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUAUMOE
JBIDKCHHUE.

CoiiHeuHas cucrema.

Connne. ConHeuyHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3BE311. COBpEMEHHBIE NMPEJACTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [lyTte — nama T'anaktuka. [lonoxenune u aBwkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. YEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabutoieHus: HEBOOPYKEHHBIM IJ1a30M € MCIOJbB30BAaHUEM KOMIIBIOTEPHBIX
IPWIOKEHUHN JJI1 ONpeeNeHUs MOJOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usA CEeBEpPHOro MOJIyIIapus U IpKHUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

Oo6o0maromiee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax IeaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3UIECKON TeOpUun
B (opMUpOBaHUY TIPEACTABICHHM O PU3NUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBl MHUpPa B OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAyYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pU3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTpe/ieNeHUe TIOMIAIN IIIOCKUX GUTyp B 00bhEMa Tell.

Buonocus: »nekTpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTATUINYECKOMN peIETKH, CIIEKTPaIbHbIA aHATIH3.



leoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: JHWHUKA DIIEKTPOIIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHMOHHAA I€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, teinedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHusi (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUKEHHE CIIECIYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera « Ou3nka» AOJKHbI
OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONbITA U ONbITA JIECITEIBHOCTH B MPOIECCE pPEa3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh TPAKTAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIICYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHON OpraHU3alliy;

YMEHHE B3aMMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKOM I'Ppa’KJaHCKON UIEHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIC B
JETETbHOCTU YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] SCTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpusnueckon Hayke;

5) TpyA0BOIr0 BOCIIUTAHUSA:



MHTEPEC K pa3IuyHbIM cdepaMm npodhecCHOHANTBHOU JeATEILHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HM,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh ODKOJIOTHYECKOW KYJIbTYphl, OCO3HaHHE TJI00aJIBHOTO
XapakTepa SKOJIOTMYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUIM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHSI YEJIIOBEYECTBA;

pacUIMPEHHUE OMbITa JIEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (QU3HUKE;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKOIN HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3yUYeHUs PUBHKU OCYIIECTBISATh TPOCKTHYIO U UCCIE0BATENbCKYIO AEATEIbHOCTD
WHNBUyaJIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruueckue AeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh WEIH ACATEIBHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUHU HX
JIOCTH KECHHS,
BBISBISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHajdu3a MMEIOUIUXCS
MaTEpPUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOYEBBIMU MOHATHUSMU U METOAAMHU
duznyecKoil HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOSKTHOM NEATeIbHOCTH
B oOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUS, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllN, MPEOOPa30OBaHUIO W TPHUMECHCHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/JIaHHH YUCOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI JJIs T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHAIM3MPOBATh TIOJYYEHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaThH COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUYECKYIO 00JaCTh
KU3HEICATCITHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WH(POpMAIUu (HU3UIECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATENIHLHO OCYIIECTBIATh TMOWCK, aHAJIM3,
CUCTEeMATHU3AIMI0 W WHTEPIpETAIi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB U (OpM
IIPE/ICTaBIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPeJCTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOTI0CHIEM TPEOOBaHUN SPTOHOMHKH, TEXHUKH 0€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATUYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX ¢dopMarax c
y4€TOM HazHAYCHHS MHPOPMAITUHU U [IEJICBOU ayJUTOPHH, BBIOUPAs ONITUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliy.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4arth
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMAaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHAMATh 1€ COBMECTHOM  JIEATEIBHOCTH, OPTaHU30BBIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ JOCTHIKCHHMIO: COCTAaBJIATh IUIAH JCWCTBUH,
pachpenenarTb poid C y4€TOM MHEHH y4YaCTHHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXIOT0 YYaCTHHKA KOMaHIbI B OOIIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OIEHUBATh HUACH C TMO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh NMHUITUATHBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIE NeHCTBHA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W (HOPMYJIUPOBATH
coOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IIAH PELICHHUS PAcdyE€THBIX M KadeCTBEHHBIX
3aj1a4, MJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ y4ETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULMUA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh  HABbIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATH PEIICHUS IO HX
CHUKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAIMW3E pPe3yJIbTaToOB
NEeSTENHHOCTH;

IPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYruX TMpU aHallu3e pe3yJbTaToB
NESATEHHOCTH;

PU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHus TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI 110
busrke g YpOBHS cpeaHero oOmero o0pa3oBaHHS Yy  00y4aromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIIbHBIN WUHTEIUIEKT, Ipeanoiaraomi
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHME, BUJICTh HAMPABICHUS PA3BUTHSI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aJIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTPEMJICHUE K JIOCTIKCHUIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €Tr0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peInaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K koHny 00yuenus B 10 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM ypPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaAIOIIUXCS YMEHHI:

JEMOHCTPUPOBAaTh Ha MpPUMEpAX poJib U MecTO (U3UKU B (HOPMHpPOBaAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TpaHULBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEINIECH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJO,
UJCaIbHBIN a3, MOJCIU CTPOCHUS Ta30B, JXUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 33]1aY;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIECTBA U



IEKTPOAVHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/IHOE MMAaJICHUE TEJl, IBUKEHUE MO OKPYKHOCTH, MHEPLHS, B3aUMOJECHCTBUE
Ten, nud@y3usi, OPOYHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TEl,
U3MEHEHHE O0BbEMa TeN MpU HarpeBaHUM (OXJaXKJIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJICHCALMs, IUIABJICHUE, KPUCTAIIM3Aalus, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, IOBBIIICHUE NABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXIYy IapaMeTpaMM COCTOSIHWA Ta3a B M30IPOLIECCaX, IEKTpU3ALUs Tell,
B3aUMOJICHCTBUE 3aPs/IOB;

OMHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3YysS (PU3NUECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, CWIIa,
UMITYJIBC T€JIa, KUHETHUYECKasl DHEPrus, NOTCHIUAIbHAS DHEPrus, MEeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJIb3YEMbIX BEJIMYMH, WX O0OO3HAUEHUS M €IMHHIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU;

ONNCBIBATh WM3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIE SBICHUSA,
UCTIONIb3Yysl (DU3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOIO JBHMKEHHUS MOJIEKYJ, CPEAHEKBaApaTUIHAsS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOO(Q(GUIUEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOIO JBHUraTels; MpH OMNMCAHUU
IPaBWJIBHO TPaKTOBaTh (U3MUECKUH CMBICT HCHOJb3YEMbIX BEJIIMYUH, HX
0003HAUEHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIUYUHY C APYTUMU BEIHMUYNHAM;

OIMCBIBATh U3YYECHHBIE JIIEKTPUYECKUE CBOWCTBA BEILIECTBA U DJIEKTPUYECKUE
SIBJIEHUS (IIPOLIECCHI), UCIONIBb3Ysl (PU3NUYECKUE BEJIIMYMHBI: DJIEKTPUUECKUN 3apsi,
AIEKTPUYECKOE TO0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, Pa3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHWM TPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAYCHMs] WU EIUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3NUYECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHCHMS MEXAHUYECKOW DJHEPIHM, 3aKOH COXPAHEHMs HMILYJIbCa,
OPUHIMUI CYNEPIO3ULIUHA CHWJI, NPUHUUII PaBHONPABUS WHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON HEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasinydarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMIIBI JEHCTBUS MALIMH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS MX 0€30MacCHOT0 MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh JKCHEPUMEHTHI MO HCCICNAOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
dbopmyMpoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (POPMYIIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PM3MUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HCHOJIb30BaTh H3BECTHBIC
METO/IbI OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYMHAMH  C
UCTIOJb30BAaHUEM TMPSAMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHPOBATH PE3yJIbTAThl MOMYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE
TaOIUI ¥ TPaQUKOB, 11aTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIIEI0BaHUS;

coOmro/1aTh MpaBuiia 0€30MacHOro TPyJa MpU MPOBEICHUU HMCCIIECIOBAaHUMN B
pamMKax y4eOHOTO JSKCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JEeSITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTIONB3Ys (hU3MUECKHEe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAMMBbIE ISl €€ pelleHus, MPOBOJUTH PAacu€Thl M OLIEHUBATH PEaIbHOCTh
MOJy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

penaTh KaueCTBEHHbIE 33/1a4d: BHICTPAUBATH JIOTUYECKH HETIPOTHUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUU C OMOpON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIOJIb30BaTh IPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMM JUIsl TIOUCKA, CTPYKTYpUPOBAaHUS, UHTEPIPETALUN U MPEJCTABICHUS
y4eOHOH ¥ HAy4YHO-NOMYJSAPHON HHPOPMALMK, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATH MOJIydaeMyto HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIEro MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 110 (PU3MKE B TIOBCETHEBHOM KU3HU AJIS
oOecrieueHuss 0€30MAaCHOCTH NpH OOpalllEHHH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTatb B TpYIIE C BHINOJHEHUEM PA3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIbl, PalMOHAIBHO paACHpEAesiaTh OO0S3aHHOCTU U
MJIAaHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIeKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koniry o0yuenus B 11 kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYCUHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJh aTOMHOTO Sifpa MpU PEIIeHUU (PU3UIECKUX
3ajad;

pacno3HaBath (pU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKIUS, JACHCTBHME MArHUTHOrO TIOJSI Ha
MIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHEMHOE PacIpOCTPAHEHUE CBETAa, OTPAKEHHE, MPEIOMIICHHUE,
untepdepennus, audpakuus W MOOJApU3alMS  CBETa, JUCIEPCHUS CBETa,
dbotornekTpuueckuit 3gdext (potoaddexT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToma BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMHCHIBATh W3YUYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Ys (PU3MYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JCKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKIHMS MAarHUTHOTO TMojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEpPHoJl U YacToTa
KoneOaHuil B KojeOaTenbHOM KOHTYpE, 3apsl M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pacCTOsHuE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUUN
CMBICIT HCIIOJB3YEMbIX BEJIMYMH, MX OOO3HA4YeHUS M €IAUHUIIBI, YyKa3bIBaTh
(GbopMyIIbl, CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMUUHY C APYTUMU BETUIMHAMU,

ONUCHIBATh M3YUYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3nUecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI U
4acTOTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, IEPHO/I MOTypaciaa, SHEPTUsl CBSI3U



aTOMHBIX SIJIep, TPU OINKUCAHUM TPABUIBHO TPAKTOBATh (PU3MUYECKHN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHUsS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHI U SBIICHUS, WUCIONB3Ys (HU3HUUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TTOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO
COCIMHCHMS TPOBOJHHMKOB, 3akoH JDkoyns—JIeHIa, 3aKOH 3JEKTPOMArHHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXPaHEHHUS] HHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUUECKOT0 3apsijia, 3aKOH COXpaHEHUs MacCOBOT'0 YHCIA, MocTynaTsl bopa,
3aKOH paJ0aKTUBHOTO pacmajia, Mpu dTOM pa3InudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeJIeNATh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISl IPOBOIHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIHCHIBATH HM300paKEHUE, CO3[aBa€MO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 HCCIENOBAHUIO (DU3UYECKUX SBJICHUA U
IPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMH: TMPHU 3TOM
dbopmynupoBath NpodIeMy/3a1ady U TUIOTE3y Y4eOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUS, IIPOBOJAUTH OIBIT U (POPMYITHUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEITUYHH, IIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNU;

WCCIICIOBATh 3aBUCUMOCTH (PU3HUECKUX BEIMYUH C CTIOIB30BAHUEM TIPSIMBIX
U3MEPCHUI: TPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BUAC TaOMUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON W TPOSKTHOU
JESTETPHOCTH C HMCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS,

pemiaTh pacuéTHpIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJN3a YCIOBUS 3a/1a9n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (DOPMYJIHL,
HEeoOXoMuMbIe NJisi €€ PEelIeHUs], TPOBOJUTh PACUEThl M OIEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAYCHHS (PU3MUECKON BEJIMYUHBI,



pelIaTh KaueCTBEHHBIC 3aaU: BRICTPAUBATh JIOTHYCCKU HEMTPOTUBOPEUNBYIO
IETIOYKY PAaCCYXJACHUW C OMOpOH Ha H3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh IIPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIC HH()OPMAIIHOHHBIC
TEXHOJIOTHH JUTSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETANN U TIPEICTABICHUS
y4eOHOW W HAyYHO-TIONMYJIAPHOW WHGOpPMAIUHU, TIOJYYCHHON W3 pa3IMIHbIX
HUCTOYHUKOB, KPUTUYCCKH aHAJIU3UPOBATH MMOJTydaeMyI0 HH(POPMAIIUIO;

OOBSCHATH TPHUHIMIIBI JCHCTBUS MAaIIUH, NPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OE30MACHOTO MCIOIh30BAaHUS B IIOBCEAHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOICCCOB OKPY)KAMOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH M TEXHOJIOTHIA;

UCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOM KU3HU IS
oOecrieueHrss 0€30MACHOCTH TPH OOpalleHUH € MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 3I0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTath B TpyHIe C BBHIMOJIHCHHEM pPAa3IMUHBIX CONUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TpPYNIbL, PAMHOHAIBHO pacCHpeneisaTh OO0S3aHHOCTH U
TUTAHUPOBATH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIMsX, aJcKBATHO OIICHUBATH
BKJIAJ[ KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHHE PACCMAaTPUBACMON ITPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos Di1eKTPOHHBIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbIl padoThI padoThI
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuoreka [JOK
' HAyYHOTO MO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huramuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHHUS B 6 1 1 bubnuoreka [IOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJUNHAMUKA

OcHOBBI Eu6 10K
nonroTexa
3.1 MOHeKyHﬂpHO: ? ! https://m.edsoo.ru/7f41bf72
KMHETHUYECKOUN TEOpUHU
310 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
33 ArperatHble 5 bubnuoreka [IOK



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

COCTOSIHUS BEIIECTBA.
®a3oBbIe IEPEXOIbI

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

Hroro no pasneny 24
Paznen 4. JIEKTPOINHAMUKA
bu6mmoreka [JOK
4.1 6) 10
flerTpocTatiia https://m.edsoo.ru/7f41bf72
[TocTosaHHBII
47 SIEKTPUUYECKUIN TOK. 12 bubnmoreka [JOK
' Toku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME



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

11 KITACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB Koutponsusre | TIpaKTaeckme (undposbie)
n/m | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
MarunuTtHoe moe. BuG 110K
nOIMOTEKA
i1 DICKTpOMArHHTHAS 1 ! 3 https://m.edsoo.ru/7f41c97¢c
WHIYKUHUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
Mexanudeckue u
bubmuoreka [JOK
2.1 3JIEKTPOMATrHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢c
KoJIeOaHus
27 MexaHHYecKue U 5 | bubnunoreka LIOK
' 3IIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24

Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeITUATILHON 4 ) bubnuorexa [JOK
' TEOPHH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97¢
Nroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 OneMeHThl KBAaHTOBOMU 6 but6mmoreka [IOK



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

OIITUKHU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 C 4
TpocHHe aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pa3pea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DNIeMEHTHI aCTPOHOMUU U 7 | bubmmoreka [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubnuoreka [JOK
6.1 Obobuaromee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacos Di1eKTPOHHBIE
Ne T U BbI
Tema ypoka KonTpoabubie | IlpakTHueckue Aara uugposkpie
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoThl padoThI
pecypchl
®u3uka — HayKa O PUPOJIE.
Y PP bu6morexa [JOK
1 HayuHnble MeTO1bI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaroIllero Mupa
Poine 1 MecTo Gpusuku B
OPMUPOBAHUHU COBPEMEHHOM
2 i)a quol;I KapTUHBI 1\/11)1/1 a, B 1 bubmorexa HOK
Y pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH
Tronei
MexaHnueckoe JBHKEHUE.
OTHOCUTENBHOCTD
bu6mmorexa [JOK
3 MEXaHUYECKOTO ABUKEHUSL. 1
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE MPSIMOTMHEUHOE 1 bubnuorexa [IOK
JBHUKCHHUEC https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE | bubnunoreka [JOK
MPSIMOJIMHENHOE JIBUKCHUE https://m.edsoo.ru/ff0c372e
CBoOoHOE TIaZICHHE.
6 YckopeHnue cBOOOIHOTO 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c39cc
TaJICHUS
7 KpuBonuHeiiHoe ABUXKEHUE. | bubnunoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBrm>keHne MaTepuanbHON
TOYKH I10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIMI OTHOCUTEIBHOCTH
lNanunes. MaepuuansHble

bu6mmoreka [JOK

8 cuctemsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuna. [Ipunuun

9 Cymnepro3uiuu cuil. Bropou bubnuoreka [JOK
3akoH HeroToHa s https://m.edsoo.ru/ff0c3be8
MaTepHaJTbHOU TOYKH

10 Tpetuu 3akoH HeroToHa st bubnuorexa [IOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tsxectu. Ilepas bubmmorexa [JOK

https://m.edsoo.ru/ff0c3d00

KOCMUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubmuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduuuent

13 Tpenus. Cuia COnpoTUBICHUS bubnuorexa [HIOK
MPU JBUKEHUU TEJIA B https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM raze
[ToctynarensHoe 1
BpaIiaTeIbHOE JBUKEHNE

14 a0COJIFOTHO TBEPOTO TEa. bubnmoreka [JOK
MowmeHnT cuisbl. [lnedo cuel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 HNMnynsc MaTepuanbHOU TOYKH, bubnuorexa LIOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmnynbe cumbl. 3aKoH
COXpaHEHHUS UMITYJIbCA.
PeakTtuBHOE ABMKEHUE

https://m.edsoo.ru/ff0c43d6

16

Pabota u MOILITHOCTD CHUIIBI.
Kunernueckas sneprus
MarepualibHON Touku. Teopema
00 M3MEHEHUH KUHETUYECKOU
SHEPTUU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[loTeHunanpHas 3HEprus.
IToreHumanpHas sHEpIrust
ynpyro n1eopMupoBaHHOU
npyxuHsl. [loreHnmanbHas
SHEprus Tena BOIU3U
TMOBEPXHOCTH 3eMITH

bubmnoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[MorenumansHeIe 1
HETOTeHIHaIbHbIe CHIIbI. CBSI3b
paboThl HEMTOTEHIIUAIBHBIX CHIT
C U3MEHEHUEM MEXaHHYECKOH
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM DHEPIUHU Tesa Ha
npUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa»

20

KonrtponbHas pabora o Teme

bu6mmoreka [JOK



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

«Kunemaruka. Jlunamuka.
3aKOHbI COXpAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHoBCcKOE
newkenue. duddysus

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Moaenn CTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX
T

23

Macca monekyn. Konuuectso
BemecTBa. [locrosHHas
ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[ITxana remnepatyp Llenscus

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemMnepaTypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambroHa. ['a30BbIC
3aKOHBI

28

I/ISOHpOHCCCH B MACAJIbHOM I'a3€

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

U ux rpaduyeckoe
IIPEJCTABICHHUE

JlaGoparopHas paboTa

29 «IKcTepUMEeHTaAIbHAS TIPOBEPKA
3akoHa ['eii-JIroccakay
BnyTtpenHss sneprus
TEPMOIMHAMHYCCKON CHCTEMBI
30 U CIIOCOOKI €€ U3MEHEHMSL. bubnuoreka [JOK
KomnnuectBo Temnotel u padoTa. https://m.edsoo.ru/ff0c5952
BuyTtpennss sneprus
O0JTHOATOMHOTO HJICaJIbHOTO Ta3a
31 Bunbl Tenonepenaun bubmmorexa [IOK
s ped https://m.edsoo.ru/ff0c5¢c36
V nenpHas TEINIOEMKOCTE
1 BellecTBa. KoinuecTBo TemioThl bubmuoreka [JOK
TIpU TETJIONEepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTHsIif Iporiecc
[IepBblit 3aKOH TEPMOAMHAMUKHI
33 U €r0 MPUMEHEHHUE K bubmmorera [JOK
P https://m.edsoo.ru/ff0cSefc
u3omnpoleccam
HeoOpaTtumocTs nporieccos B
34 npupoze. Bropoit 3akoH bubmorexa HOK
PHpOAE. p https://m.edso0.ru/ff0c6230
TEPMOJIMHAMUKHU
35 punuun neiicreus u KIT bubnuoreka [IOK
TETJIOBOW MalllMHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ
37 DKonorundeckue mpoodIemMbl

TEIUIOAHEPTETUKHI



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o0maromuii ypok

bubnunoreka [IOK

38 Morne a 3UKa.
«Monexypras pu3mx https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOUHAMUKI
KonTponbHas padota no teme
39 «MonekynspHas pusuka Bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOUHAMUKI
[TapooGpa3oBanue u
40 koHJeHcanus. cnapenue u bubmorexa HOK
A HH P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOCOII0THAs U OTHOCHUTEIIbHAS
41 BJIQXKHOCTh BO3JyXa bubmorexa OK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacpiennsiii map
Tsepnoe Teno.
Kpucranmmaeckue u amopdabie
47 Tena. AHM30TPOITUSI CBOUCTB bubnuorexa [IOK
Kpuctajuos. JKnakue https://m.edsoo.ru/ff0c650
kpuctauibl. CoBpeMeHHbIE
MaTepHaIbl
[laBnenue u KpUCTATUIU3ALIMS.
43 VY nenbHas TEII0Ta TIABICHUS bubmorexa HOK
A ’ https://m.edsoo.ru/ff0c6708
CyO6numarust
bu6mmorexa [JOK
44 VYpaBHeHHEe TETUIOBOTO OanaHca
PABHEHHE TEILIOBOT i https://m.edsoo.ru/ff0c6820
DneKTpu3aius Tel.
45 Dnexrpuueckuu 3apsi. JIsa bubmorexa HOK
p AL https://m.edsoo.ru/ff0c6bce
BU/JIA JIEKTPUUECKUX 3apsiIOB
46 [IpoBOIHUKY, TUITIECKTPUKHU U bu6nuoreka [IOK

MOJIYIIPOBOIHUKU. 3aKOH

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

COXPaHCHHS DIIEKTPHUCCKOTO
3apsaa

B3aumoencTBue 3apsiioB.

bu6mmorexa [JOK

47 Sakon KyHOHa'VTOqeqHHH https://m.edsoo.ru/ff0c6ced
3IEKTPUYECKUU 3P
HanpspkeHHOCTD
3IEKTPUUYECKOTO TOJIS.
48 [IpuHnun cynepno3unun Bubnmorexa [IOK
. https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX MoJeu. JInnnu
HaIpsHKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO MOJIA. bubnuoreka [IOK
Ilorennuan. PasHocTh https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
[IpoBOAHMKY U AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnuoreka [IOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bu6mmoreka [IOK
51 DnekrpoeMkocTb. Konngencarop httos://m.edsoo. ru/fR0CT126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCAaTOpa. DHEPTUs Bubmmorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
JlabopaTtopHas pabota
53 "M3MepeHune 31IeKTPOEMKOCTH
KOHJIeHcaTopa"
54 [IpuHIMn nenicTBus u

NPUMCHCHUC KOHACHCATOPOB,



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOMMMPOBAJIBLHOTO ammapara,
CTPYHHOTO MPUHTEPA.
DneKTpocTaTHuecKast 3alluTa.
3a3emiieHue AEeKTPONpruOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHUSI.
IlocTosinnbIi ToK. CHuna Toka.
Hanpsioxenue. ConpoTUBieHUE.
3akoH Oma aJid yyacTka Henu

56

ITocnenosarensHOE,
napajuielIbHOE, CMEIIIAHHOE
COCIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabota
«M3y4yeHne cMenaHHoro
COETMHEHUS PE3UCTOPOB

0.5

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

57

Paborta 1 MOIIIHOCTH
3JIEKTPUYECKOT0 TOKA. 3aKOH
Hxoyns-Jlenna

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa aJ1s1 OJTHOM
(3aMKHYTOM) 3JIEKTpUYECKON
nenu. KopoTtkoe 3aMbIkaHue.
JlaGopaTopHnas pabota
«3mepenune DJ1C nucrounuka
TOKa ¥ €T0 BHYTPEHHETO
COIIPOTHUBIICHHSD)

0.5

bub6anoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblii ypok. KonTpoiasHas

pabora 1o Teme

H9 n
JEKTpoIMHAMHUKa" /

Bcepoccuiickas npoBepoyHas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

paborta

60

Ob6o06maromuit ypok
«DNeKTpoANHAMHKAY /
Bcepoccuiickas npoBepodHas
paborta

bubmuoreka [{OK
https://m.edsoo.ru/ff0c88be

61

DneKTpOoHHAs TPOBOIUMOCTD
TBEPJIBIX METAJLIOB.
3aBUCHUMOCTh CONIPOTHUBICHUS
METAJIOB OT TEMIIEPATyPHI.
CBepXIIpoBOIUMOCTh

62

DJEeKTPUYECKUH TOK B BAaKyyMe.
CBOWMCTBA AIICKTPOHHBIX MTYyYKOB

63

[onmynpoBoAHUKH, UX
COOCTBEHHAs M ITpUMECHasI
npoBoauMocTh. CBOHCTBA p—n-
nepexoza.
[TosnynpoBoiHUKOBBIE TPUOOPHI

bub6anoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUYECKHUN TOK B
pacTBOpax M paciuiaBax
JIEKTPOJIUTOB.
DIEeKTpOTUTHYECKAS
aucconuanys. JIeKTPOoIIn3

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUU TOK B Ta3ax.
CaMOCTOSITEbHBIA U
HECaMOCTOSITEIIbHBIN Pa3psill.
Momauns. I1na3zma

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

66

DnexTpudeckre npudopsl U
YCTPOMCTBA U UX NIPAKTUYECKOE
npuMmeHenue. [IpaBuna TexHuKu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc



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

0€e30I1aCHOCTH

KonTponbHas pabota mo Teme
«nexkrpocraruka. [locTossHHbBIN

bubmuoreka [{OK

67 1
3NeKTpuuecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax»
PesepBHBIil YpOK.

68 O6o0uaromuit ypok o Temam 1 bubnmorexa [IOK

10 xmacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoumnuecTBo yacos D1eKTPOHHbIE
Ne aTa udpoBbie
Tema ypoka Kontpoasubie | IlpakTuuyeckue A up
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypcbl
IlocTossHHBIC MATHUTEI U BX
B3aUMOACHCTBHE. MarauTHOE
. bubmuoreka [JOK
1 nosie. Bextop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
UHAYKIUU. JIMHUM MarHUTHOM
WHIYKIIUU
MarauTHO€E 1oJie MPOBOIHUKA
) ¢ TokoMm. OmbIT Dpcrena. | bubnmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHast paboTa
bu6mmoreka [JOK
3 «M3y4eHne MaratuTHOTO MOJIs 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
JlelicTBEe MarHUTHOT'O MOJIS Ha
MPOBOJHUK C TOKOM. Cuita
4 Awmmnepa. JlabopaTtopnas padora i ) bubnuorexa LIOK
«Hccnenosannue neucTBUS https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM)
JleficTBME MarHUTHOT'O MOJIS Ha
5 JBUKYLIYIOCS 3apsKEHHYIO | bubnuorexa LIOK

yactuiy. Cuna Jlopenna.
Pa6ota cunsl Jlopeniia

https://m.edsoo.ru/ff0c9df4



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

DneKTpoMarHuTHast HHIYKITUS.
IToTok BekTOpa MarHUTHOM
uHaykiuu. JJC uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanest

JlabopaTtopHnas pabota
«HccnenoBanue siBICHHUS
AJIEKTPOMArHUTHOW WH Ty KIIHI)

bu6moreka [JOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTS. SIBIeHUE
camounaykiuu. JJ1C
CaMOWHAYKITUU. DHEPTH
MAarHUTHOTO TIOJIST KATYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJje

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

TexHu4eckue yCcTporucTBa U UX
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHMThl, 2JICKTPOMAarHuThI,
JJIEKTPOJBUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
4acTUll, UHAYKIMOHHAS TI€Yb

10

O6o0maromuii ypok
«MarguTtHoe 1oJe.
DneKTpoMarHuTHasT WHIYKITUSD)

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

11

KonTponbHas padota no teme
«MarsauTtHoe 1oue.
9HGKTp0MaFHI/ITHa${ HUHIOYKOUA

bubnunorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB000/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHnUecKue
Kosie0aHus. YpaBHEHUE

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHMYECKHUX KOJICOaHUH.
[IpeBpanienue suepruu

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCHMOCTH
Tepuo/ia MaJibIX KoJeOaHuit
rpy3a Ha HATH OT JTHHBI HUTH
1 Macchbl Tpy3a»

14

KonebateabHBIH KOHTYD.
CB0OOHbBIE
JIEKTPOMArHUTHBIC KOJICOaHHMSI
B McaJIbHOM KOJIEOATEILHOM
KOHTYpPE. AHAJIOTHSI MEXLY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIEOAHUSIMHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI BHCpl"I/II/I B
HJIeaJbHOM K0JIe0aTeIbHOM
KOHTYpE

bub6mmorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarIux
Kosie0aHusX. BolHyK1€HHBIE
MEXaHHYECKHE KOJICOaHHS.
Pe3onanc. BeinyxaeHHbie
3JICKTPOMAarHUTHBIE KOJICOAHMS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CuHyCcOHMIAIbHBIA
NIEPEMEHHBIM TOK. MOIITHOCTh
MIEPEMEHHOT0 TOKa.
AMIUTUTYTHOE ¥ ICHCTBYIOIIIEE

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



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

3HA4YCHUEC CUJIBI TOKA U
HAIpsA>XKCHUA

18

Tpauncdopmarop.
[IpousBoxacTBo, nepenaya u
noTpeOIIeHUE FIEKTPUIECKOM
SHEPTUU

19

YCTpOUCTBO U NMIPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOI0 TOKA, JINHUHI
3JeKTpoInepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKH TIPU
MIPOU3BOJICTBE
anekTposHeprun. Kynsrypa
HCITOIB30BaHMS
3JIEKTPOIHEPTHUHU B
ITOBCEIHEBHOM KU3HU

21

MexaHuuyecKkre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMUSI.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUIMHA
BOJIHBL. [lonepeunsie n
IIPOJOJIbHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

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

23

DIEeKTpOMarHUTHBIE BOJIHBI, UX
CBOMCTBA U cCKOpocTh. [1Ikana
3JEKTPOMAarHUTHBIX BOJIH

bubmunoreka LIOK
https://m.edsoo.ru/ff0ccfe0



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

[IpuHIHMIIBI pagnoCBA3U U

24 TeneBuaeHusa. PasButue
cpencTB cBsizu. Paguonokanus

75 KonTponbHas padora bubnuorexa LIOK
«Konebanus v BOJHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmMonuneitHOE

%6 pacIpoCTpaHEeHUE CBETA B bubnuorexa [IOK
OHOpPOAHOM cpene. ToueuHsli https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyd cBera
OTtpaxxenue cBeTa. 3aKOHbI

7 oTpaxkeHus ceera. [loctpoenue bubmmnorexa [JOK
N300pKEHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenne ceera. [ToaHoe

73 BHYTPEHHEE OTPAKECHUE. bu6muoreka [JOK
[IpenenbHbIA IO MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEeHUs
JlaGoparophas paboTa

29 <<I/13MIZ:peHI;1€ ncica3aTeJm bubmorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPEIOMIICHUS CTEKIIa»
JIunsel. [loctpoenue

30 n300pakeHHi B JIMH3E. bu6nuorexa LIOK
®opmyia TOHKOHN JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenn4eHue JUH3bI
JlaboparopHas paboTa

31 «HccnenoBanue CBOMCTB
M300paXCHUH B TUH3AX)

32 Hucnepcus cBeta. CoxXHBIN



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

cocTtaB Oenoro ceera. L[Ber.
JlaGopaTtopHas pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmms ceera.

bub6mmorexa [JOK

33 Mudpaius cera. . https://m.edsoo.ru/ff0ced22
JudpaknuonHas pemeéTka

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue Mpudops 1

35 YCTPOMCTBA U YCIIOBUS UX
6€301acHOTO MPUMEHEHUS
['panuiBl MPUMEHUMOCTH

16 KJIACCHYECKOW MEXAHHKHU. bu6moreka [JOK
[MoctynaTel crienuaibHOU https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEITHHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnmoreka [JOK
3ameJieHre BpPEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAIIICHHE JITTUHBI
DHeprusi ¥ UMIYJIbC

13 PEIIATHBUCTCKON YaCTHUIIBI. bu6muoreka [JOK
CBsi3b MacChI C SJHEPTHEH U https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPrHUs MOKOs
Kontponbnas padota «Onruka.

39 OCHOBBI CIEUATIBHON TEOpUHU bubmmorexa LIOK

https://m.edsoo.ru/ff0cf610

OTHOCHUTEIILHOCTU

40 ®oronsl. opmyna [Inanka. bu6mmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel 6

OTKpBITI/Ie N UCCIICAOBAHUC

bu6mmoreka [IOK

41 .0 A.T.

(porospexra. Ompirer https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akonHbl PoTorddexra.

4 VYpaBHeHUe DHUHIITEHHA TS bubnmnoreka [JOK
dhoroaddekra. «kKpacHas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorosdgexra
Hasnenune cBera. OnwiTer [1. H.

43 Jlebenena. Xumuueckoe Bubmmorexa [IOK

. slena. https://m.edsoo.ru/ff0d04a6
JICUCTBUE CBETA
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:

44
¢dorodnemMeHT, poToaaTUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
Pewienue 3agau no reme

45 «neMeHThl KBAaHTOBOM Bubmmorera [IOK

https://m.edsoo.ru/ff0d0302
OTITUKI
Monens atoma TomcoHa.

46 OmnsiTel Pesepdopaa mo bu6muoreka [JOK
pacCEeIHHUIO O-4aCTHLI. https://m.edsoo.ru/ff0d091a
[LmanerapHas MOJeab aTOMa

but6mmoreka [JOK
47 [Toctynater bopa
Y p https://m.edsoo.ru/ff0d0afa
N3nydenue u nornouieHue
43 (OTOHOB TIpU Tepexo/ie aToMa bu6nuorexa [IOK

C OZIHOTO YPOBHS SHEPrUHU HA
Ipyroi. Buael ciekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

BosHOBBIE CBOWCTBA YaCTHILI.
Bounbl e bpouis.

but6mmoreka [IOK

49 KopnyckyasipHO-BOJTHOBOX
pHyCKyJIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CrIoHTaHHOE U
BBIHYKJICHHOE M3JTyICHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnsite Pe3epdopaa mo bu6mmoreka [JOK
OIIPEAEIIEHNI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TYUYCHUS
CaowuctBa anbda-, 6era-,

51 ramMmma-usnydeHus. Biausaue
pPaZOaKTUBHOCTH Ha )KHUBBIC
OpTaHHU3MBI
OTkpbITHE IPOTOHA U
HeuTpoHa. M3otomnbl. Anbda-

52 acnaj. DJICKTPOHHBIM U bubnmorexa LHOK
p o vp https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznydenue
DHeprus CBSA3M HYKJIOHOB B
sape. SAnepHble peakiuu.

53 HL[I; HLH/I"p eaKT(Ij IIpoOaembl bubmmorexa HOK

p p p- 1P ’ https://m.edsoo.ru/ff0d1356
MEPCIIEKTUBBI, IKOJIOTUIECKUE
ACTICKTBHI SIEPHOU SHEPTCTUKU
DeMeHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. METOIbI
54 HAOJIOZICHUS ¥ PETUCTpaIlun bubnuorexa [JOK

2JIEMEHTApHBIX YaCTHII.
Kpyrasiii cton
«DyHIaMEHTAIbHBIE

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aUMOIeUCTBUs. ENMHCTBO
(U3NUECKOU KApTHHBI MHPay

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[Ipuxnagnoe u
MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHU. Bu 3B€3/1HOTO
HeOa. Co3Be3us, spKue
3BE3/IBI, INIAHETHI, UX BUIUMOE
nemxenne. ConHeunas
cucrema

56

Counuie. Conneunas
aKTUBHOCTH. ICTOUHHK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/bI, UX OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI
TJIAaBHOM MOCIIEZI0BATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS
0 MIPOUCXOKACHUHU U HBOJIOIIIH
ConHua u 3B€31

58

Mueunsi [1yTh — Hama
I'amaktuka. [lonoxxenue u
nekenre CojiHIa B
I'anaktuke. I'amakTukm.
UepHble IbIpHI B SApax
raJlakTHK

59

Bcenennas. Paz6eranue
ranakTuk. Teopust bonbioro
B3pbIBa. PenukTOBOE




u3nydyeHue. MeraranakTuka

60

Hepemiennsie npo0iaeMbl
aCTPOHOMHUU

61

KontponpHas pabora
«DNeMeHTbI aCTPOHOMUH U
acTpou3uKu»

62

O6o06maromuit ypok. Poib
(hU3HUKY 1 aCTPOHOMUH B
SKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COLMaNIbHOM
U 3THYECKOM chepax
NesITeIbHOCTH YeJIOBEKa

63

O6o06matomuii ypok. Ponbs u
MecTO (PU3UKHU U aCTPOHOMMH B
COBPEMEHHOI HayYHOI
KapTHHE MHUpa

64

O6o06maromuit ypok. Poib
(bu3mvecKoit Teopuu B
(hopmupoBaHUHN
npeCTaBICHUN 0 (PU3NICCKOM
KapTUHE MHpa

65

O6o0maromuii ypok. Mecto
(u3NYeCKO KapTUHBI MHpPa B
o0IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeICTaBICHHUI O IPUPOIE

66

PesepBHeIil ypok. MarautHoe
noJje. DJIeKTpOMarHuTHast
WHIYKIUS




PesepBHblIit ypok. OnTuka.

67 OCHOBBI CIENUATIBHON TEOpUHU 1
OTHOCHTEIbHOCTH
Pesepnslii ypok. KBanrosas
bub6mmorexa [JOK
68 ¢usnKa. DIeMEHTHI 1

aCTPOHOMHUU U acTPOPU3UKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68



https://m.edsoo.ru/ff0d1784




INMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NMPoOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMbl CPeTHET0 001IIero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax poidb W MecTo (U3UKU B
(GhOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B PA3BUTHH
COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

moaei

10.2

Y4YUTBIBaTh IPAHUIIBI IPUMEHEHUS N3yUYECHHBIX (PH3MUECKUX MOJICIICH:
MaTepHualibHas TOYKa, WHEpLHUAIbHAs CUCTeMa OTcuéra, abCOJIOTHO
TBEPAOE TEJO, UACATBHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, KUIAKOCTEN
U TBEPABIX TEJ, TOUYECUHBIM IEKTPUUECKUHN 3apsA] — NPU PEIICHUU

¢duznyeckux 3a1a4y

10.3

Pacnio3naBath ¢usnueckue siBaeHus (IpoLecchl) U OObICHATh UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISIPHO-KUHETUYECKON TEOpUu
CTPOCHMsSI BEIleCTBA M 3JCKTPOAMHAMHUKH: PpAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE JBH)KEHUE, CBOOOAHOE NaJicHHue
T€J, JBWKEHHE IO OKPYKHOCTH, MHEpLHs, B3aUMOJICHCTBHE TEI;
muddys3usi, OpOYHOBCKOE JBMIKEHHME, CTPOCHUE IKUAKOCTEH U
TBEPABIX TeJN, U3MEHEHHe o00bEMa Tel TMpH HarpeBaHUU
(OXJIaXk/I€eHNH), TEIUIOBOE PAaBHOBECHE, HCIApPEHHE, KOHJEHCAIus,
IUIaBJI€HUE, KPUCTAUIM3alUs, KHUIIEHHE, BJIaXXHOCTh BO3/AYyXa,
MOBBIIIICHUE JIaBJICHUS Tra3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBf3b MEXJIy IapamMeTpaMd COCTOSHUS Ta3a B

M30IpoIleccax; AJACKTPU3AIHS TeJl, B3aUMOJICHCTBHUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JBW)KEHUE, HUCHOIb3yd (U3NYecKHe
BEJIMYMHBI: KOOPJIMHATA, ITyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CHWIA, WMIYJIbC TeNa, KUHETHYECKass JHEprus,
NOTEHIMAJbHAs DHEPrus, MeXaHWdeckas paboTa, MeXaHHdecKas
MOIIHOCTb; TMPH OMNMCAHUM IPABWIBHO TPAKTOBAaTh (PU3NUECKUNA
CMBICTT HUCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS W EIUHHIIbI,
HAXOJIUTh (POPMYIIBI, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BETHUUHY

C ApyI'uMH BCINYNHAMU

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA T€l U TEIIOBBIS




SBJICHHSI, WCIIOJIB3yS (HU3WYeCKHe BEIWYHMHBI JaBJICHHE Tasa,
TEeMIIepaTypa, CpeOHsS KHHETHYECKash JSHEPrusi XaoTHYECKOTO
IBIDKEHUS MOJEKYJ, CpeIHEKBaApaTUyHas CKOPOCTh MOJIEKYIL,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss OJHEprus, pabora rasa,
KOd(pULIMEHT TMOJE3HOTO MEWUCTBUS TEIJIOBOTO JBUTATENS; TMPH
OMHMCAaHWUU  MPABWIBHO  TPAKTOBaTh  (DU3UYECKUHA  CMBICT
UCIIOJIb3yeMbIX BEIUYUH, UX O0O3HAYEHUS U €IUHUIIbI, HAXOIUTh
(GopMyIIbl, CBSA3BIBAOIIME JAHHYI (U3NYECKYI0 BEIUYUHY C

APYTUMU BCIIMYNHAM

10.6

OmnuceiBaTh M3Y4YEHHbIE DJIEKTPUYECKHE CBOMCTBAa BellecTBA U
DIIEKTPUYECKUE SBICHHS (IIPOIECCHI), HCIONB3Yys (U3NYECKHE
BEJIMYMHBI:  DJIEKTPUYECKUI  3apsj,  DJIEKTPUUYECKOE  IIOJIE,
HaNnpsOKEHHOCTh  1OJI, TMOTEHLUAN, Pa3HOCTh IOTEHLHUANIOB; MpPU
ONMCAHWU  MPaBWIBHO  TpPaKTOBaTh  (U3MUECKH  CMBICHT
UCIIOJIb3YEMBIX BEJIMYMH, UX O0OO3HAUEHUS U €IUHMIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3NUECKYIO BETMUUHY C IPYTUMHU

BCINYHNHaAMH

10.7

aHaM3UpPOBaTh (PU3MUECKUE TIPOLECCHl U SBJICHUS, HCIONIb3YS
(u3nueckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUPHOTI'O TATOTEHUs, I,
IT n III 3axonbI HpIOTOHA, 3aKOH COXpPAHEHUS MEXaHUYECKOW SJHEPT UM,
3aKOH COXPaHEHHUsI UMITYJIbCA, IPUHIIUII CYIIEPIIO3ULIUHU CUJI, TPUHIUI
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJCKYJISPHO-
KHHETUYECKYIO TEOPUIO CTPOCHUS BEILECTBA, Fa30BbIEC 3aKOHBI, CBA3b
CpeIHEW KMHETHYECKOW SHEPrHMH TEIUIOBOIO JBMXKEHHUS MOJIEKYJ C
a0COIIIOTHOW TeMIIepaTypoid, IEpBbI 3aKOH TEPMOJANHAMHKH; 3aKOH
COXpAaHEHHs DJIEKTPUYECKOro 3apsijaa, 3akoH Kysona; mpu stom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BBIp@KEHHUE U yCIIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHIATh OCHOBHBIE MPHUHIMIIBI ACHCTBHUS MallldH, TpUOOpPOB U
TEXHUYECKUX YCTPOWCTB; pa3ln4aTh YCIOBHUS HUX O€30MacHOro

HCIIOJIb30BaHUS B HOBCEAHEBHOM KU3HU

10.9

Brinonaare SKCHCPUMCHTHI 110 UCCIICJOBAHUTIO (I)I/I3I/I‘-ICCKI/IX SIBJICHUU
U TIPOIIECCOB C HCIOIH30BAaHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHHUIA;
pu 3ToM GOPMYITUPOBATH MPOOIEMY (3a/1a4y) U THIIOTE3Y YIEOHOTO
IKCIIEpUMEHTa,  CcOOMpaTh  YCTAHOBKY M3  MPEIOKEHHOTO

000py10BaHUs, IPOBOAUTE OIBIT U (POPMYJIMPOBATH BHIBOJIBI

10.10

OC}’HIGCTBJIHTI) NpAMbIC W KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘-IGCKI/IX

BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHUMAJIbHBIM CIOCOO M3MEPEHUs U




HCIIOJB30BAaTh H3BCCTHHIC METOJbI OLICHKHN HOl"pCHIHOCTGI\/'I I/ISMCpeHI/II\/’I

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (QU3NYECKUMHU BEIMYMHAMH C
WCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHMM; NMPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHPOBATh pE3yJNbTaThl IMOJYYCHHOH 3aBUCHMOCTH
(bu3nUecKrx BEIUYUH B BUJIE TaOIUI] U IpadUKOB, eN1aTh BHIBOBI 110

peE3yabTaTaM HCCICOOBaHNA

10.12

CoOmromaTh mpaBmiia 0O€30mMacHOrO Tpylda TpH  IPOBEIACHHUH
UCCIIEIOBAaHUM B paMKaXx Y4eOHOro OSKCIepuMeHTa, Yy4deOHO-
WCCIIEIOBATENBCKOW U MPOEKTHOM JEATEIIbBHOCTH C UCIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOPHOr0 000PYI0BAHUS

10.13

Pemrate pacuérHble 3aauu ¢ SIBHO 3aJlaHHON (hPU3MYECKON MOJIENbIO,
UCTONB3Ysl (PU3NYECKHe 3aKOHBl U MPUHLUIBI; HA OCHOBE aHAJIM3a
yCIOBMS 3aJadd  BBIOMpaThb (U3UYECKYH0 MOJIENb, BBIIEIATH
¢du3ndeckre BeUINHBI 1 POPMYIIBI, HEOOXOAUMBIE IS €€ pelIeHus,
IIPOBOJUTH pacy€Tel U OLICHMBAThb pPEAJIbHOCTb IIOJyYEHHOIO

3HAa4YCHUA (1)14314‘1601(012 BCINYHHBI

10.14

Pemate  kadecTBeHHbIE  3aJa4yd:  BBICTPAMBATh  JIOTUYECKHU
HENPOTUBOPEUYHBYIO IETIOUYKY PACCY>KICHHM ¢ OOPO Ha N3y4YEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (bHSI/ILIeCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe MpU pelIeHMM Y4eOHBIX 3aJad COBPEMEHHBIE
MH(GOPMAILIMOHHbIE TEXHOJOTUU JUISl TOUCKA, CTPYKTYPUpPOBaHUS,
UHTEPIpETally U MPEICTaBICHUS y4eOHON M HayYHO-TIOMYJISIPHON
UH(POPMALIUK, TOTYYEHHOM U3 Pa3InYHbIX UCTOUYHUKOB; KPUTUYECKU

aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMaIIHIO

10.16

[TpuBOIUTH MpPUMEPHI BKJIAJa POCCUMCKHUX M 3apyOekKHBIX yUEHBIX-
(GU3KMKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU i1 obOecriedeHHss O€30MacHOCTH Tpu  OOpalieHud ¢
npubopaMM U TEXHUYECKUMH YCTPOIHCTBaMHu, s COXpaHEHHUs
300pOBbS M COOJIONEHUS HOPM 3KOJIOTMYECKOTO IIOBEJIEHHS B

OKpY’KaroIleu cpene

10.18

PaGoTats B rpyIime ¢ BHIIIOJIHEHHEM PA3IMYHBIX COLUATBHBIX POJIEH,
IUIAaHUPOBATh  pabOTy TPYIIbl, PALMOHAJIBHO PACIPENENITh
00s13aHHOCTH ¥ IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTyalHUsIX, aleKBaTHO OLICHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB

IPYIIIbI B pelIEHHEe paccMaTpUBaeMOl poOIeMbl




11 KIIACC

Kon
NMpoBepPsAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaAMMBbI CpeHero o01ero odopa3oBanus

JleMOHCTpHpOBaTh Ha TMpHUMEpax poidb W MecTo (UMK B
(GbopMUPOBaHUN COBPEMEHHON HayYHOW KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B MPAKTUYECKOMN JEATEIIbHOCTH

JOJIeH, LEeT0CTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4UTHIBaTh I'PAaHULBI IPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOIEIICH:
TOYCUHBIN JIEKTPUUECKUM 3apsl, siiepHas MOJICNIb aToOMa, HyKJIOHHAs

MO/IeJIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIECKHX 33124

11.3

PacniozHaBath (puznyeckue siBiaeHUs (Iporecchl) U OOBSICHATh X Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKA M  KBaHTOBOW  (DU3UKU:
AIIeKTpUYecKasi MPOBOAMMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JEHCTBHS  TOKa,  B3aMMOJACWUCTBHE  MAarHUTOB,
DIIEKTPOMArHUTHAs WHAYKLUS, JEHCTBHE MAarHUTHOTO TIOJNS Ha
IOPOBOJHUK C TOKOM M JBMXKYIIMHCS 3apsfl, 3JICKTPOMAarHUTHBIE
Koje0aHusi W BOJIHBI, NPSMOJMHEHHOE paclpoCTpPaHEHUE CBETa,
OTpakeHHe, INpejomiieHue, uHTepdepeHuus, audpakuus U
MOJISIPU3AIUsl CBETA, AUCIIEPCUS CBETa, (OTOAIEKTpUIecKuil 3hPexT
(poroaddexT), cBEeTOBOE HaBieHHE, BO3ZHUKHOBEHHE JHMHEHYATOrO
CIEKTpa aToMa BOAOPOJAa, €eCTECTBEHHass M HCKYyCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BeIleCTBa (AJIEKTPUUYECKUE,
MAarauTHBIC, OIITUYCCKUEC, SJICKTPUUICCKYIO ITPOBOAMMOCTD PA3JIMYHBIX
Cpel) ¥ DICKTPOMArHWTHBIE SBICHHUS (MIPOLECCHI), HCIONB3Ys
dbusznyeckue BENUYHMHBI: OJEKTPUYECKUW 3apsi, cuila TOKa,
AIIEKTPUYECKOE  HAMpsOKEHHE, DSJIEKTPUUECKOe COMPOTHUBIICHUE,
pazHocTh noreHuuanos, IJIC, paboTa Toka, MHIYKIHS MarHUTHOTO
nosist, cuna Awmmnepa, cuna JlopeHua, WHAYKTUBHOCTh KaTYIIKH,
SHEPrus JIEKTPUUECKOT0 M MAarHUTHOTO TOJEH, Mepro] U 4acToTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CHJla TOKa B ITpoLiecce
rapMOHUYECKHUX  OJJEKTPOMAarHUTHBIX  KojeOaHW,  (oKycHoOe
paccTOsITHUE M ONTUYECKas CUJjia JIMH3BL, NIPU OMHUCAHUM MPABUIBLHO
TPakTOBaTh (UINYECKUH CMBICT HCIIOJIB3YEeMbIX BEIWYHH, WX
0003HAaYeHHs] M EIUHUIBL, YKa3blBaTh (OPMYIbI, CBS3BIBAIOLINE

JAHHYIO (PU3UYECKYIO BETUUNHY C IPYTHMHU BEIUIHHAMU




11.5

OnuceiBaTh M3yYEHHbIE KBAaHTOBBIE SIBJIEHHUS M  IPOLECCHI,
UCTIONB3YS (DU3MUECKHE BEIWYHHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJHBI M 4acTOTa CBETAa, SHEPIHs U UMIYJbC (POTOHA,
NIEPUOJ II0JIypaclaia, JHEPTUs CBA3U aTOMHBIX sAJIe€p; [IPU OIIMCAaHUU
NpaBUIbHO TPakTOBaTh (PU3MUYECKUH CMBICI  HMCIOJb3YEMbIX
BEJIMYMH, MX OOO3HAYEHUS MU EIWHUIBI, YKa3bIBaTh (OPMYJIBL,
CBSA3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIWYMHY C JPYTHMMHU

BCIIMYMHAMU, BbIYUCJIIATh 3HAUYCHHUC (1)I/I3I/ILI€CKOI7I BCJIIMYUHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOLECCHl U SBJICHUS, HUCIOIb3YS
dusznyeckue 3aKOHbl M OpUHLUIBL: 3akoH Oma, 3aKOHBI
MOCJICIOBATEILHOTO U TapaJyIeIbHOTO COCAMHEHHS IMPOBOJIHUKOB,
3aKkoH J[>koyns — JIeHna, 3aK0H 3JEKTPOMArHUTHOM MHIAYKLIUH, 3aKOH
MPSIMOJIMHEMHOTO  paclpOCTPAHEHUs CBETA, 3aKOHbl OTPAKEHHUS
CBETA, 3aKOHBI NPEJIOMJIEHUS CBETA, YpPaBHEHHWE OWHINTEHWHA IS
dorordderra, 3aKOH COXpAaHCHUS HSHEPTHH, 3aKOH COXPAHCHHUS
MMITYJIbCa, 3aKOH COXPAHEHMs JIJIEKTPUUYECKOrO 3apsjia, 3aKOH
COXpAaHEHUsT MacCOBOTO 4HCla, TMOCTyJdaTel bopa, 3akoH
PaaMOaKTUBHOTO paclajaa; MpH OTOM pa3idyaTh CIOBECHYIO
(GOpMyITMPOBKY 3aKOHA, €T0 MATEMATHIECKOE BEIPAKEHUE U yCIIOBHUS

(rpaHu1IbI, 06JIACTH) TPUMEHHUMOCTH

11.7

OHpeIIeJISITB HampaBJICHUC BCKTOpAa HWHAYKIIMKM MArHuTHOI'O IIOJIA

MMPOBOJHUKA C TOKOM, CHJIbI AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITB n OIIMCBhbIBATh I/1306pa)KeHI/I€, co3aaBacMo€ IINIOCKUM

3epKajoM, TOHKOW JTMH30M

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HMUECKUX SABICHUN
U MIPOIIECCOB C UCIIOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX U3MEPECHHUN;
npu 3ToM GopMyJIHpOBaTh MpoliaeMy (3agady) U TUIIOTE3y Y4eOHOTo
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEII0KEHHOTO

060py,Z[OBaHI/IH, MMPOBOAUTDH OIIBIT U (I)OpMy.TII/IpOBaTB BBIBOBI

11.10

OCyH_IeCTBJISITB npsAMbIC W KOCBCHHBIC H3MCPCHUS (1)I/I3I/I‘-IGCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OIITUMAJILHEIN CIIOCO0 HU3MCPCHUA U

HCIIOJBb30BAaTh U3BCCTHHIC ME€TOAbI OLICHKHU HOFpGH.IHOCTGfI I/I3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMUYHMH C UCIIOJIb30BaHHEM
NPSAMBIX HM3MEPEHUM; IpU HTOM KOHCTPYHPOBATh yCTaHOBKY,
(UKCUpPOBaTh PE3yJbTATHI MOJYYEHHOH 3aBUCHMOCTH (DU3MYECKHX
BEJIMYMH B BUJIe TAOIUI U TpaUKOB, JeNaTh BBIBOABI IO pe3yJibTaTaM

HCCIICIOBAHUA

11.12

Cobmroate mpaBwiia 0e30macHOro TpyJla HpH  IMPOBEAECHUHU




UCCIEOBaHUNH B paMKax y4eOHOro »HKclepuMeHTa, yueOHo-
HCCIEN0BATENBbCKON U MTPOEKTHOM IEATEIIBHOCTH C UCHOJIb30BAHUEM

U3MEPUTENbHBIX YCTPONUCTB U 1a00PaTOPHOro 000py10BaHUS

11.13

Pemate pacu€THble 3a7a4ul ¢ ABHO 33JJaHHON (U3NYECKON MOJIEINbIO,
UCTONB3ysl (hPU3MYECKHE 3aKOHBl U MPUHLUIBI; HA OCHOBE aHAJIM3a
yCIOBMS 3aJadd  BbIOMpaThb (U3UYECKYH0 MOJIENb, BBIIEIATH
¢du3ndeckre BeUINHBI 1 (POPMYJIIBI, HEOOXOAUMBIE IS €€ pelIeHus,
IIPOBOJUTH pacyéTbl U OLICHUBAThb pPEAJIbHOCTb IIOJy4YEHHOIO

3HA4YCHUA (1)14314%(:1(0?1 BCINYHHBI

11.14

Pemarh  KkadyecTBeHHbIE  3aJaud:  BBICTPAWBAaTh  JIOTUYECKHU
HEMPOTUBOPEUHBYIO IETIOYKY PACCY>KICHHM ¢ OOPOM Ha N3yUYEHHbIE

3aKOHbI, 3aKOHOMCPHOCTH U (i)I/ISI/I'—IeCKI/Ie SABJICHUA

11.15

Hcnonb3oBaTe MpHU pelIeHMH Y4eOHBIX 3aJad COBPEMEHHBIE
MHPOPMALMOHHBIE TEXHOJOTHH JJISI TOWCKA, CTPYKTypHUPOBAHHS,
UHTEpIpEeTalliy U MPEICTaBICHHUS y4eOHOH M Hay4YHO-TIOMYJISIPHON
UH(pOpPMAaLIUK, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMaIIHIO

11.16

OOBSCHATH MPHUHIIMIIBI ACHCTBUS MAIllWH, TPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3nnyarh YCJIOBUS UX O€30MaCHOTO HCIOIb30BaHUS B

HOBCEIHEBHON XKU3HHU

11.17

[TpuBOaUTH MpUMEPHI BKJIAJa POCCUUCKUX M 3apyOexkHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUEC TCXHUKU U TEXHOJIOTUI

11.18

Mcnonb30BaTh TEOPETHUYECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHON
KHU3HM Uil o0ecredeHuss O€30MaCHOCTH NpU  OOpalleHuu ¢
npubopaMd U TEXHUYECKHMMM YCTPOWCTBAMH, MJI COXpPaHEHUS
3I0pOBbsl U COOJIONEHUS HOPM DKOJIOTUYECKOIO IOBEJIEHHUS B

OKpY’Karolleu cpene

11.19

PaGotaTth B rpymnie ¢ BHIIIOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpYIIbl, PAlMOHAIBHO  paclpenessaTh
0053aHHOCTM M IUIAHUPOBATH JEATEIBHOCTh B HECTaHJAPTHBIX
CUTyallUsIX, a/IeKBaTHO OLEHMBATh BKJIAJ KaKJIOTO0 M3 YYaCTHUKOB

IpyMNIIbI B pELLIEHUE paccMaTpuBaeMoi po0IeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMeHTAa

IIpoBepsiemble 31eMEHTHI COAePKAHUA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o npupone. Hayunbie
METOAbl TO3HAHUS OKPY’KAIOIIEro MHpa.
Ponp skcrepumeHTa M TEOpUM B IPOLECCE

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanne (QU3MYECKUX SBICHUH U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®dusnyeckue 3aKOHBI U TEOPUH. [ paHUIIBI
OPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Mpuanun coorBerctBus. Poms u  MecTo
¢u3ukn B (POPMHUPOBAHUM COBPEMEHHOMN
HAy4YHOW KapTHHBI MHpPA, B MPAKTHYECKOH

NEATEILHOCTH JII0ACH

MEXAHUKA

#iHPari#KITHEMATUKA

2.1.1

MexaHu4deckoe JABHOKCHUC.
OTHOCHUTEILHOCTh MEXaHHUYCCKOTO

nerxeHust. Cucrema orcuéra. TpaekTopus

2.1

[Tepemenienue, CKOPOCTh (CPEAHsIsi CKOPOCTh,
MTHOBEHHAsi  CKOPOCTb) U  YCKOpPEHHUE
MaTepUaIbHOW TOYKU, MX MPOEKIUU Ha OCU
CHUCTEMBI KOOpPJIMHAT. CnoxeHnue

HepeMeH_IeHI/Iﬁ X CJI0XKCHHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduku
3aBHCHUMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpEHUs, nyT¥ " nepeMenieHUs

MaTepHaHBHOﬁ TOYKH OT BPEMCHU




CBobOoniHOE MajieHne. Y cCKopeHue

C¢BOOOIHOTO MMaIECHUSA

KpuBonuneiitnoe aswkeHue. PaBHOMepHOe
JBHUXCHUEC MaTepHaHBHOﬁ TOYKHU 110
OKPYXHOCTHU. YTJIOBas CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Iepuon u 4acToTaA.

HeHTpOCTpeMI/ITeHLHOC YCKOPECHUC

TexHuyeckue  yCTPOWCTBA:  CHUAOMETD,
JIBIDKEHHUE CHAPSAJZIOB, IIEMHbIE M PEMEHHbIC

nepcaadun

[IpakTnueckue paboTHI. N3mepenne
MIHOBEHHOM  ckopoctd.  HMccnenoBanue
COOTHOUIIEHUS MEKY Iy TSIMH, IPOHIEHHBIMU
TEJIOM 32  IIOCJIEOBATEIbHBIE  paBHBIC
MIPOMEXKYTKH BPEMEHHU pu
PaBHOYCKOPEHHOM JBM)KEHHUU C HaydajJbHOU
CKOpOCThbIO, paBHOW Hymw0. HM3ydeHue
JBIKEHMSI ILIApUKAa B BA3KOH JKUIKOCTH.
W3ydyenue nBwKeHUs Tena, OpOLICHHOIO

TOPU30HTAJIBHO

2.2

#iHPari## IUHAMUKA

2.2.1

IIpunuun  otHocurensHOCTH  [anumies.
IlepBeii 3axkoH HprooToHa. MHepumanbHbIE

CUCTEMBI OTCUETa

222

Macca tena. Cuna. [lpuHuun cynepno3unuu

CHIJI

223

Bropoii 3akon HeloTOHA 11 MaTepHalbHON
TOYKM B HWHEPLUAIBHOW CHCTEME OTCYETA
(UCO). Tpernit 3axkon HerooTtoHa s

MaTCpHAJIbHBIX TOUYCK

224

3akoH  BcemupHoro tarorenus. Cuna
Tsokectd. llepBas kocMuueckass CKOPOCTb.

Bec Tena

2.2.5

Cwuta ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus




CKOJBXKEHUSI W CWJIa TPEHHUS  IIOKOS.
Koaddutment tpenns. Cuna conpoTUBIECHUS

IIpu ABUXKCHUU TECJIA B ) KUAKOCTU HUJIU ra3ec

2.2.7

[TocTynarenbHOE U BpaliaTeabHOE ABUKECHUE

a0COJIFOTHO TBép,I[OFO TCl1a

2.2.8

MOMEHT CHJIbI OTHOCUTEIHHO OCH BpAIllCHHS.
[1meuo cumbl. Y ciioBUS paBHOBECUS TBEPAOTO
tena B UCO

229

TexHuueckue yCTpONCTBA: TMOIIIUITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTuyeckue paboThl. M3yueHue ABHKEHUS
Opycka MO HaKJIOHHOM IJIOCKOCTH TOJ
JIEUCTBUEM HECKOJbKUX cuil. MccienoBanue
3aBUCHUMOCTH CWJI YIPYTOCTH, BOSHUKAKOIIUX
B JehOopMUPYEMOIl TPYKUHE U PE3UHOBOM
obpasmie, OT BeIWYWHBI WX 1edopmaruu.
Uccnenosanue YCIIOBUM paBHOBECHS

TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIEHUS

2.3

##Par#H###3AKOHBI COXPAHEHUMA B MEXAHUKE

NMnynsCc MarepuasbHOM TOYKH, CHUCTEMBI

2.3.1 MarepuaibHbIX TOuYeK. HVMmynsc cuibl U
M3MEHEHUE UMITyJIbca Teja
35 3akoH coxpaHeHuss ummnyiasca B HCO.
o PeakTuBHOE BHXKEHHE
233 Pabota cubl
234 MOIHOCTB CHIIBI
35 Kunetnueckass  sHepruss  MaTepHUAIBHON
o TOYKH. TeopeMa 0 KHHETUYECKOU SHEPTUU
[TorennuanbHast sHeprus. IloreHnuanbHas
)36 SHEprus yapyro nepOopMHUPOBAHHON
o npyxuHsl. lloTeHuuanbHas SHeprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIU
39 [ToreHunanbHbIE U HEMOTEHIMAIBHBIE CUJIBI.

CBs13b pa6OTBI HCIIOTCHIHAJIBHBIX CHJI C




HU3MECHCHHEM MEXaHUYEeCKOM OHCPIrUun
CHUCTEMBI TCII. 3aKkoH COXpPAaHCHUA

MEXaHUYECKON YHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS
3.9 TexHu4eckue yCcTpOHWCTBA: ABUKEHUE PAKET,
o BOJOMET, KOTIEP, IPYKUHHBIA ITUCTOJIET
[Ipaktnueckue paboThl. M3yueHue cCBs3M
5310 CKOPOCTEl Tel TMpH HEyHpyroM yaape.

UccnenoBanme cBsi3u  pabOTBHl  CHIIBI  C

W3MEHEHHEM MEXaHHMISCKOM OHCPIUU TCJIa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU

3.1.1

OCHOBHBIE  TIOJIOXKEHUS  MOJEKYJSIPHO-
KUHETUYECKON TEOPHH. BpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

u B3aI/IMOI[eI\/'ICTBI/I$I qacCTull BEIICCTBa

Mogenu CcTpoeHHs Ta30B, JKHUJIKOCTEH U
TBEPABIX Tel U OOBACHEHHUE CBOWCTB

BEILIECTBA HA OCHOBE ATHUX MOJIENICH

Macca wmonekyn. KomnuecTBo BeliecTsa.

[TocTrosnHass ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Llenbcus

Mognens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKOU

TCOpHUU UACATLHOI'O Ira3a

AOGcomoTHas Temreparypa Kak Mepa cpeHeit
KMHETUYECKON JHEpruu TEIUIOBOI'O
JIBIKEeHMs dactul rasa. [llkama temneparyp

KennBuna

Vpasuenne Kianeiipona — Mengeneesa.

3akon [anpToHa

I"az0BbIe 3aK0HBI. M30mpo1IeCcChl B HICATBHOM

ra3c C NMMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA!




u30TepMa, U30X0pa, H300apa

TexHudeckne  yCTPOWCTBA:  TEPMOMETP,

b6apometp

3.1.10

[TpakTuueckue pabotel. M3mepeHue macchl
BO3/yXa B KJIaCCHOU komMHare. MccnenoBanue
3aBHCHUMOCTH MEXIy napaMmeTpamu

COCTOSAHUSA pa3pCKEHHOT'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonuHamuueckass cucreMa. BHyTpeHHsS
DHEPrusi TEPMOAMHAMMYECKOM CHUCTEMBI HU

CII0CO0BI €€ N3MEHEHUS

322

KonnuectBo TemnoTs! 1 paboTta. BHyTpeHHAs

SHEPTIHd OAHOATOMHOI'O NACAJIIBHOT'O ra3a

323

Bunapl Termonepenayn: TEMIONPOBOJAHOCTb,
KOHBEKIIHS, U3Iy4eHHue. TeroéMKOCTh Tena.
VYenpHas TEIIOEMKOCTH BeElIeCTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpCaAaqC

3.24

ITepBorit 3aKOH TEPMOJIUHAMUKH.
IIpumeHeHne [IepBOro 3aKOHA
TEPMOJIUHAMUKHU K M30MPOIECCAM.

['paduueckas nHTEpIIpETAIs pabOTHI ra3a

3.25

TermoBble MamuHbl. [IpuHLMOBL AEHCTBUS
TeIJIOBBIX MamuH. [IpeobpazoBanus sHEPTUN
B TEIOBbIX MammHax. Koaddumuent
nosiesHoro  aewictBus  (mamee —  KIIJI)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs mpoueccoB B MPHUPOJE.
TeruoBple  ABUraTenu.  OJKOJOTMUYECKHE

po0OJIEMBI TEIJIOIHEPTeTUKN

3.2.7

Texnuueckune YCTpOWCTBA: JBUTaTElIb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAWJIbHUK, KOHAUITUOHEP

3.2.8

IIpakTHueckue paboThI. N3mepenune




YIEIbHON TEIITIOEMKOCTH

3.3

#i#HPari## AT PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KOH/ICHCAIMsL.
Hcnapenne u KuneHue. YaenpHas TeEIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTD

TEMIICPATYPbI KUIICHUA OT JABJICHHUA

332

AOcomoTHAsE U OTHOCUTEIbHAS BJIAXKHOCTH

BO3Ayxa. HacklenHslil map

333

Teépmoe  teno.  Kpucrammueckune u
amop(dHble Tena. AHHU3OTPONHUS CBOWCTB
KpHUCTAJIJIOB. H(I/I}IKI/IG KpHCTaJlJIbI.

CoBpemeHHbIE MaTepUabl

334

IInaBneHue u KpucTtaJuii3alus. Y aenpHas

TeruioTa miasiaeHus. Cyonumanus

335

YpaBHeHHE TEIJIOBOTO OaaHca

3.3.6

TexHudeckue yCTpPOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YUCJIC HAHOMATCPpUAJIIOB, 1 HAHOTCXHOJIOI'MHU

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIAJKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

###HPar#i##IJIEKTPOCTATUKA

4.1.1

OnexTpu3alyst TeNl. ONEKTPUUYECKUH  3apsi.

JIBa B SNIEKTPUUECKHX 3aPsIIOB

[IpoBOoHUKH, JUBJIEKTPUKA u

MMOJYIIPOBOJHUKHU

4.1.3

3aKkoH COXpPAaHCHUA DJICKTPUUICCKOr'O 3apsja

4.1.4

B3aunmoneiictBue 3apsanoB. 3akoH Kynona

Onektpuueckoe  mone.  HanpsxkéHHocTh
AIIEKTPUYECKOTO HOJISL. [Tpunnun
cyneprno3uiuu. JIluHMM ~ HanpsyKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA




PaGota cHi 3JIEKTPOCTATUYECKOTO OIS

ITorenuuan. Pa3HOCTh MOTEHIIMAIOB

[TpoBOAHUKYN W TUANIEKTPUKU B TIOCTOSTHHOM
ANIeKTpUYecKkoM moje. JluanekTpuyeckas

MMPOHUIACMOCTDb

DNIEKTPOEMKOCTb. Konnencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.

3Hepm;1 3apPsSPKCHHOI'O KOHZCHCATOpa

TexHUuecKkrne YCTPOWCTBA:  BJIEKTPOCKOIL,
AIEKTPOMETP, AJIEKTPOCTATUUECKAs 3alllUTa,
3a3eMIIeHHE ANEKTPONPUOOpPOB,

KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

IIpakTuueckue paboThI. N3mepenune

NEKTPOEMKOCTH KOHIEHCATOPA

4.2

HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VYcnosus CYHICCTBOBAHUSA IIOCTOAHHOI'O

4.2.1 ANEKTPUYECKOTO0 TOKAa. VCTOYHHMKM TOKa.
Cuna Ttoka. [locTosHHBIN TOK
422 Hanpsixenune. 3akon Oma 115t ygacTka enu
423 DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE
o CONPOTHUBIICHUE BEILIECTBA
424 [locnenoBarensHoe, napasieNbHoe,
o CMEIIaHHOE COeAMHEHNE TPOBOHUKOB
PaboTa snextpudeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenua
4.2.6 MOIHOCTB 3NEKTPUUECKOTO TOKA
anekTpoaBmwkymias cuna (manee — DJIC) u
427 BHYTPEHHEE  COMPOTUBIECHUE HCTOYHHKA
o Toka. 3akoH OMa JjIsl TIOJTHOW (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe 3ambikanne
OJNIeKTpOHHAsE  MPOBOAUMOCTH  TBEPIBIX
4.2.8 METAJUIOB.  3aBUCHUMOCTh  COINPOTHUBIICHUS

METAJIOB oT TeMIIEPaTypPhl.




CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil ToK B Bakyyme. CBolicTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CoOcTBeHHast u
npuMecHas MIPOBOJIUMOCTH
NoJTynpoBoIHUKOB. CBOMCTBA p-n mepexoa.

[TosrynpoBOIHUKOBBIE TPUOOPHI

4.2.11

OJIeKTPUYECKUI TOK B DJIEKTPOJIMTAX.
DIIEeKTPOTUTHIECKAs JIUCCOIHALINSL.

DneKTpoaun3

4.2.12

DJNIeKTPUUYECKUI TOK B rasax.
CaMOCTOSTEIILHEIN W HECAMOCTOSTEIbHBIN
paspsa. Pa3nuuHble TUIIBI CAMOCTOATENBHOTO

paszpsaa. Moinnus. [1nazma

4.2.13

TexHudeckne  yCTpOMCTBA:  aMIEPMETP,
BOJITMETP, PpEOCTaT, HCTOYHUKH TOKa,
AJIEKTPOHArpeBaTEIbHBIC puOopHI,
AIIEKTPOOCBETUTENBHBIE npudopBHl,
TEPMOMETP  CONPOTHUBJICHHS, BaKyyMHbIU
JMOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,

HOHynpOBOI{HHKOBBII;'I AU0oa, raJlbBaHHUKa

4.2.14

IIpakTrueckue paboTHL. N3yuenne
CMEILIaHHOT'O COEIMHEHHSI PE3UCTOPOB.

U3mepenne DJIC uCTOUYHHMKA TOKAa M €ro
BHYTpPEHHEro comnportusienus. HaOmronenue

ANEKTPOITH3a

11 KJIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMeHTAa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

4.3

##HHPartH#M AT HUTHOE I10JIE. D JIEKTPOMAT'HUTHAA

WHAYKLAS




43.1

TlocTostHHBIE MarHUTHL. B3aumoaencTBue

IIOCTOAHHBIX MaroHnuTOB

432

MaruutHoe 1oe. BekTop MarHUTHON
nHayKnud.  lIpuHnun — cynepnosuuun.
Jluaun marnuTHOM mMHAykuuu. Kapruna
JIMHUM  MAarHUTHOM  HWHIOYKIUMU  TIOJIS

IIOCTOAHHBIX MAarHuTOB

433

MaruutHo€e moJjie MPOBOAHUKA C TOKOM.
KapTtuna nuHuii nosist JIMHHOTO MPSMOTO
MPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanumoeiicTBre NpOBOHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HAIIPaBJIEHUE

4.3.5

Cuna  JlopeHuma, €€ Moaynb H
HarpasjeHue. JIBuKeHue 3apsyKeHHON
YaCTHUIbI B OJHOPOAHOM MarHMTHOM IIOJIE.

Pa6ota cuel Jlopentia

4.3.6

SIBiIeHHME DIIEKTPOMArHUTHOW UHAYKIUH

4.3.7

[ToTok BeKTOpa MAarHUTHON UHIYKIIMH

4.3.8

S/C WHIYKIWH. 3aKkoH

AJICKTPOMArHUTHON MHAYKIIMK Dapajaest

4.3.9

Buxpeoe snextpuueckoe mnome. IC
HHAYKIOWUHU B MNPOBOJHHUKE, ABMIKYIICMCH
MOCTYIAaTEIbHO B OJIHOPOJHOM

Mar"guTHOM II0JIC

4.3.10

IIpaBuio Jlenna

4.3.11

NHIyKTUBHOCTS. SIBneHue

camounaykiuu. DJ1C camonHayKuuu

4.3.12

3Hepr1/191 MAardiuMTHOIO IIOJIA KaTylIKu C

TOKOM

4.3.13

BHGKTpOMaFHI/ITHOG I10J1I€

4.3.14

TexHuueckre yCTpONCTBA: IMOCTOSIHHBIE

MAarHurTHhl, QJICKTPOMArHUuTHhI,




QJICKTPOABHUI'ATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX  YacCTull, HWHAYKIOHWOHHAA

I1I€4Yb

4.3.15

[IpakTrueckue paboTBhL. N3yuenne
MarHUTHOTO TOJS KAaTYIIKd C TOKOM.
HccnenoBanne ACUCTBHS MOCTOSHHOTO
MarHbura Ha  paMmKy c TOKOM.
HccnenoBanme SIBIICHUS

QJICKTpoMar HUTHOM WHAYKIOHUHN

KOJIEBAHMA 1 BOJIHBI

5.1

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

KonebarenpHast cucrema. CB0oOOIHBIE
KoneOanus. ['apMoHWYECKHe KoJieOaHUsI.
[leprion, wacroTa, ammumutyna u ¢asa

KoneOanuii

[IpyxuHHBIA MasTHUK. MaremMaTu4ecKui

MasiTHHUK

5.1.3

YpaBHEHHE TapMOHUYECKHUX KOJICOAHUH.
Kunemaruueckoe u IUHAMHWYECKOE

OIIMCaHHE K0jeOaTeILHOro JBHXKXCHUA

IIpeBpaiuenue SHEpPruu npu
rapMOHMYECKUX  KoneOaHusx.  CBs3b
aAMILUTUATY b KOJIeOaHUt UCXOIHOU
BEJIMYMHBI C aMIUTUTYyIaMH KoJleOaHuit eé

CKOPOCTH U YCKOPEHUs

KonebGartenpupiii  koHTYp. CBOOOIHBIE
QJICKTPOMArHuTHBLIC KOHe6aHI/I$I B
uAeaIbHOM  KOJEOAaTeIIbHOM  KOHTYDE.
Amnanorus MCXKAY MCXAaHUYCCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyia Tomcona

5.1.6

3aKkoH COXPAHCHUSA SHEPTHUU B UACAIIBHOM

KOJIeOaTeIbHOM KOHTYPE

BI)IHY)KIICHHI)IC MEXaHHUYCCKUC




konebanusa. Pesonanc. Pe3onancHas
KpuBasl. BoinyX/1eHHbIE

OJICKTPOMArHuTHBLIC KOJICOaHHS.

Ilepemennbiii  Tok. CUHYCOUAAIBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MomHoCTb IIEPEMEHHOTO TOKA.
AMIIIUTYTHOE U JIEHCTBYIOIIEE 3HAUCHHUE

CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancdopmarop. [TpousBoacTBO,
nepenavya u moTpebIeHre AIeKTPUIECKOM
SHEPTUU. OKOJOTUYECKHE PHUCKH TIpU
MIPOU3BOJICTBE DJIEKTPUUYECKON DHEPTHH.
Kynberypa WCTIOJIh30BAHUS

3JIEKTPOIHEPTUU B OBCEHEBHOM )KU3HU

5.1.11

Texuuueckue yctpoiicTBa: celicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUHA

QJICKTpoIIepc a1

5.1.12

[Ipaktuyeckue pabotel. MccaenoBanue
3aBHCHMOCTH NEpHOJa MaJbIX KOJIeOaHH
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B e u3 MIOCJIE0BATEIBHO
COETMHEHHBIX KOHJIEHCATOpa, KaTyIIKU U

pe3ucropa

5.2

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexannueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. llepuon. CkopocTb
521 pacnpoCTpaHEHUsT M JUIMHA  BOJIHBIL.
ITonepeunsle ¥ MPOIOJILHBIE BOJIHBI
#H#HPar#t# Nntepdepennys u qudpakuus
522 MEXAHUYECKUX BOJIH
3Byk. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa.
223 Bricora Tona. TemOp 3Byka
594 ONEKTPOMarHuTHBIE BOJIHBL. Y CIIOBHUSA

HU3ITY4YCHUSA  OJICKTPOMArHUTHBIX  BOJIH.




B3anmHuas opuentanus BekropoB E, B u

U B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  AJNEKTPOMArHUTHBIX  BOJIH:
OTpa)keHUE, PEJIOMJIICHUE, TOJISIPU3ALINS,
mudpakius, uHTepdepenuus. CKOpoCTbh

OJICKTPOMArdMTHBIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IE€KTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHLI pazmocmm U TCICBUOCHUA.
Pagnomokaryst. DJIEKTPOMArHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN cpebl

5.2.8

TexHuyeckue yCTpoMCTBa: MY3bIKAJIbHBIC
HHCTPYMEHTEL, YJIBTPa3ByKOBast
JIMarTHOCTHKAa B TEXHUKE W MEIULMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neup

53

##HParfH#OIITUKA

5.3.1

[Ipsimonuneitnoe pacmpocTpaHeHUe

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBl OTPaKEHHUS
cBeta. [locTpoeHne n300paxeHuii B IIIOCKOM

3epKae

533

[penomiienre cBeTa. 3aKOHBI TMPEIOMIICHHS
CBeTa. AOCOIIOTHBIA [10Ka3aTeib

MMPCIOMJIICHUA

534

IomHoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIN Yroy NOJHOIO BHYTPEHHETO

OTpaXCHUA

53.5

Hucnepcust cBera. ClOXHBIM COCTaB

oenoro ceera. L{Bet

5.3.6

Cobuparomiyue M paccerBarONIUe JTUH3BI.
Tonkas nmH3a. DOKyCHOE paccTOsIHUE U

OIITHYCCKaA cHhlia TOHKOM JIMH3BI.




[TocTpoenne M300paxeHui B
COOMpAIOIIUX U PAcCEMBAIONIMX JIMH3AX.
®opmysia TOHKOM JIMH3BI. Y BEJIWYECHHUE,

JTaBaeMoe€ JUH30H1

5.3.7

Hp CACJIbI IMPUMCHUMOCTHU

r€OMETPUYECKON ONTUKH

53.8

Wntepdepennust  cBera. KorepeHTHBIE
UCTOYHUKHU.  YCJIOBUS  HaOIIOAEHUS
MaKCUMyMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)213HBIX KOTCPCHTHBIX HCTOYHUKOB
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Hudpakmuss  cBeta.  JIudpakunonnas
pemérka. YcioBue HaOIIOIEHHS TTIaBHBIX
MaKCUMYMOB npu naIeHuM
MOHOXPOMAaTHYECKOTO cBeTa Ha

T(QPAKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmaum{ CB€Ta

5.3.11

TexHudyeckue ycTpoiCTBa: OYKH, IyMa,
dboToanmapar, TPOCKIIMOHHBINA armapar,
MHUKpPOCKOII,  TEJECKOM,  BOJOKOHHAS
OIITHKA, nudpakIMoHHasT  peméTka,

oJIsIpon g

5.3.12

[Ipaktnueckue  pabotel.  M3mepeHue
rokasaresis npeinomiieHus. MecnenoBanue
CBOHCTB  W300pa)XCHM B  JIMH3aX.

HabGmronenue aqucnepcun ceeta

BJIEMEHTAI CITIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHuIbl NPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynater TEOPUH
OTHOCHUTEJIbHOCTH: WHBApUAHTHOCTh
MOAYJsI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENIbHOCTH DUHILITEHHA

6.2

OTHOCUTENHHOCTh OITHOBPEMCHHOCTH.
3aM€HH€HI/IG BPpEMCHHM MW COKpallCHUC

JUIHEL




6.3

DHEprusi ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

6.4

CBsi3b MacChl C SHEPTUEH U HUMITYIHCOM
CBOOOJHON YaCTHUIBl. ODHEPrUsi TMOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

@®ortonbl.  dopmyna Ilmanka  cBsA3M
sHepruu (POTOHA C €T0 YaCTOTOW. DHEPTrHUs

Y UMITyJIbC ()OTOHA

OTkpeiTHE u UCCIIeIOBaHHE
¢dotordpdekra. Onpitel A.I'. Cronerosa.

3akoHsl poTtodddexra

YpaBHeHue OHHIITENHA TS

dorordpdekra.  «KpacHas  rpaHUIa»

dbotorddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHUYECKOE IEUCTBUE CBETA

7.1.6

Texaudeckue ycTponcTBa: (GOTOIIEMEHT,
doTomaTyuk, COJHCYHAS Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITE
Pesepdopna no uccnenoBaHuio CTpOCHUS

aToMa. HnaHeTapHasl MOACIb aToMa

7.2.2

[Tocrynater  bopa.  M3nyuenue u
norjoueHue (GOTOHOB TIPU  MEpPeXoe
aToMa C OJIHOTO YpOBHS DJHEPruud Ha
npyroi. Bunger  cnektpoB.  CHektp

YPOBHEW 3HEPTrUH aToMa BOAOPOJa

7.2.3

BousiHoBBIE cBOICTBAa yactull. BoisHbl ge
bpoiisns. KopmyckyisipHO-BOJIHOBOM
nyanu3M. Jludpaxius SIEeKTpOHOB Ha

Kpucrajjiiax

7.2.4

CrioHTaHHOE U BBIHYXXACHHOC U3JTY4YCHHC.




YcTpoiicTBO U pUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuueckue yCTpouCcTBa: CIEKTPATbHBIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBII

KOMIIBIOTEP

7.2.6

ITpaxtiueckue pabotel. HaGmonenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl HaOMIOJIEHUS € PETUCTpAIUU

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpbITHE PATUOAKTUBHOCTU. OTMBITHI
Pesepdopna mo ompeneneHuro cocrtaba
pannoakTuBHOTO wu3nmydeHus. CBoiicTBa
anbda-, oera-, raMma-u3JIy4eHHs.
BnusHre pannoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

OTkpblTHE  TPOTOHa U HEUTpPOHA.
Hyxnonnas mozens siapa ['eitzenbepra —
WBanenko. 3apsa snpa. MaccoBoe 4uciio

siapa. 3oTomnbl

7.3.4

Anbda-pacna. DIIEKTPOHHBIHN u
MO3UTPOHHBIH  Oera-pacman.  ['amma-
u3NyuyeHue. 3aKOH  PaJMOAKTUBHOTO

pacmaga

7.3.5

OHepruss CBSI3M HYKJIOHOB B  sJIpe.

Anepubie cunbl. Jledekt Macchl sapa

7.3.6

AnepHble peakuuu. JlenmeHune W CUHTE3

saaep

7.3.7

Anepubii  peaxkrop.  TepMosnepHsii
cunre3. [IpoOnembl U NEPCHEKTUBBHI
SJIEPHOM  DHEPreTHKU. OKOJOTMYECKHE

ACIICKTBI HI[GpHOI\/'I OHCPICTUKHU

7.3.8

OnemeHTapHble  4acTulbl.  OTKphITHE
[IO3UTPOHA. @dyH1aMeHTAIIbHbBIE

B3aUMOJIEVCTBUS




7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETP,
kaMmepa BunbcoHa, sAIepHBI peakTop,

aTomMHas bomOa

7.3.10

[Tpaktiueckue paboTsl. MccnenoBanue
TPEKOB Y4aCTHI] (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Besnus, sipkue

3BE3/IBI, IJIAHETHI, UX BUAUMOE IBIKEHUE

8.2

Conueunass cucrtema. IlmaHeTsl 3eMHOU
prngI. HHaHeTLI-F HUT'aHTbI nu ux
CHYTHI/IKI/I, KapJ'H/IKOBI)Ie IIJIAHCTEI. Mamﬂe

Tena CoIHEeYHOH CUCTEMBL

8.3

Connue, d¢ortochepa u armocdepa.

ConHeuHast akTHBHOCTD

8.4

NcTouynuk sneprun ConHua u 3B€371

8.5

3BE3/bl, MX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETUMOCTbh, PajJlycC, TeMIepaTypa,
nx B3aUMOCBSI3b. uarpamma
«CTIEKTPAJIbHBIA  KJIacC — CBETUMOCTbY.
3BE3ApI IVIABHOH  ITOCIIEIOBATCILHOCTH.
3aBHCHUMOCTh «Macca — CBETHUMOCTB» IS

3BE3]1 IVIAaBHOM MOCJIEI0BATEILHOCTA

8.6

H###Par###BuyTpeHHee CcTpoeHuEe 3BE3.
CoBpeMeHHBIE TPE/ICTaBICHHS 0
MMPOUCXOXKIACHUN W 3BOJIFOLUN COJIHI_Ia u

3BE3. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama ["amakTuka.
CnupanbHass  cTpykTypa  I'anmaktuku,
pacnpeneneHue 3BE3/, Ta3a U IBUIM.
Ilonoxxenne wu paBwkeHne CoiHLA B
lamaktuke. Ilmockas wu  cdepuueckas

noacucTemsl ['amakTuku

8.8

Tuner ramaktuk. PagumoramakThnkyn U

KBa3apbl. YEpHBIE IBIPHI B AAPAX FATAKTUK




Bcenennas. Pacmupenue BceneHHOM.

3akon Xa06ma. PasOeranue rajlakTuk.

8.9 Bospact u pammyc Bcenennoit, teopus
bosbmioro B3peiBa. Mogenp «ropsueu
Bcenennoi». PennkroBoe usinyuenne
MacmrabHast  cTpykTypa  BceneHHoil.

8.10 Mertaranaktuka. Hepeménasie mpo6ieMsl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» ®uzuka. 10 knacc. Maxues 4., byxosues b.b., Corckuit H.-H.; nox
penakiueit [TapdpentreBoit H.A. AxkuronepHnoe o6miectBo «M3narenbcTBo
«IIpocBenienue»

» ®usuka. 11 knacc. Mskumes I'.5., byxoBues b.b., Yapyrua B.M.; oz
penakmueii [TapdpentreBoit H.A. AxuronepHoe o6mecTBo «M3marenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

1. ®usnueckuii 3KkcriepuMeHT B cpeanen mkone. H. M. [llaxmaes, B. @. [1Iunos..
(Ontuka, kBaHTOBas pU3MKa, siaepHas Gpusuka).

2. ®uznueckuil skcepuMeHT B cpeaneit mkose. H. M. [llaxmaes, H. U. [1aBnos.
(Monekynsipaast pusnka).

3. A. H. Mancypos, H. A. MancypoB. ®usuka 10-11 (kHura ans yuurens).

4. ®u3nyecKui SKCIepUMEHT B cpeaHeit mkoie. C. A. XopoiaBuH.

5. Nunaktuaeckue matepuansl. Pusuka 10 kmace. A. E. Mapos. «J[poday,
Mocksa 2004r.

6. Koutponbnbie padotsl o ¢usuke 10 — 11 kmacest: Ku. [ns yunrens/ A.E.
Mapon, E.A. Mapos. — 2-e u3a. M.: [Ipocsemenne, 2004 r.

7. lloypouHoe mianupoBanue mo gusuke k Equnomy ['ocygapcTBeHHOMY



Ox3ameny/ H.U. Ogunnona, JI.A. [IposaenkoBa. — M.: U3narenbcTBO
«9K3amen», 2009 r.

8. 3Bo3unkoB B.A., Ciynkuii A.M. Pemenue 3ana4 no ¢pusuke Ha
komnbrotepe: KH. s yunrens. - M.: [Ipocsemenne, 1999 r.

9. JIeMOHCTpPAaLIMOHHBIN 3KCIEPUMEHT MO (PU3UKE B CPEHEN 1IKOJIE: TocoOue
s yaureneit / B. A. Bypos, b. C. 3popbikus, A. I1. Ky3pmun u ap.; nox pea. A.
A. TTokpoBckoro. — 3-e uza., nepepad. — M.: IIpocsemienue, 1979 r.

10. HlaxmaeB H. M. ®usnyeckuii SKCIEPUMEHT B CpETHEN IIKOJIE: KOJIeOaHUsS U
BostHBL. KBanToBas ¢usuka / H. M. [llaxmaes, H. U. [1aBnos, B. U. Teimyk. —
M.: IIpocsemenue, 1991 r.

11. [lTaxmaes H. M. ®u3nyeckuil 5KCIIEPUMEHT B CPEAHEN IKOJIE: MEXAHHKA.
Monekynsipuas pusuka. dnekrpoaunamuka / H. M. [llaxmaes, B. @. [lIunos. —
M.: ITpocsemienue, 1989 r.

12. laxmaeB H. M. ®usnyeckuii SKCIEPUMEHT B CpETHEN IIKOJIE: KoJieOaHUs U
BostHbl. KBanToBas ¢usuka / H. M. [llaxmaes, H. U. [1aBnos, B. U. Teimyk. —
M.: IIpocBemienue, 1991 r.

13. [lTaxmaes H. M. ®usnyeckuil 3KCIIEPUMEHT B CPEAHEN IIKOJIE: MEXAHHKA.
Monnekynsipuas pusuka. dnekrpoaunamuka / H. M. [llaxmaes, B. @. [1Iunos. —
M.: ITpocsemienue, 1989 r.

14. Caypos 1O. A. Monekymnspnas ¢usuka. Inexkrpoaunamuka / FO. A. Caypos,
I'. A. Byteipckuii. — M.: IIpocBenienue, 1989 r.

15. Caypos 1O. A. ®usuka B 10 ximacce: Momenu ypokoB: kKH. yist yuutens / 1O.



A. CaypoB. — M.: ITpocsemienue, 2005 r.

IHHU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1. bubmmoreka [{OK https://m.edsoo.ru/7f41bf72

2. MaTepuanbl. MeTouKa pero1aBaHumsl.

3. http://www.edu.delfa.net/ - Yuuremto ¢pusuku. [Iporpammsl 1 yueOHUKH,
JOKYMEHTBI, CTaHIapPThI, TPSOOBAHHS K BBITYCKHUKY IIIKOJIBI, MATEPHAIBI K
dK3aMeHaM, OMJIETHI BBIITYCKHOTO 3K3aMeHa, PEKOMEH AU TI0 TIPOBEICHUTO
AK3aMEHOB, MaTEPHAIIBI K YPOKY.

4. http://physics.nad.ru/ - Auumanuu pusznyeckux nporeccoB. TpexMepHbie
aHUMAIINH U BU3YaJIH3aIiH M0 GU3HUKE, COMPOBOXKIAIOTCS TEOPETHUECKUMU
00BSICHEHUSIMHU.

5. http://kiv.sovtest.ru/ - DekTpoHHBIN yueOHUK 110 puszuke 7 9 k. Ilo
HEKOTOPBIM pazjenam uMmerotcs auddepentmpoBanubihttp://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics - @enepanbHbie TECTHI IO MEXaHUKE. TeCThI 1O
KMHEMAaTUKe, IMHAMUKE U ctatuke. Kaxpiid TecT cocTouT u3 40 BOpocoB.
[IpeaycMoTpeHBI TpH pekuMa paboThl ¢ HUMH: O3HAKOMJICHUE, CAMOKOHTPOJIb U
obyueHue.

6. http://www.cacedu.unibel.by/partner/bspu/ - AkTuBHas pu3nKa: MporpaMmMHOe
obecrieueHure IS MOICPKKHA U3yUCHUS MKOJIBLHOTO Kypca pusuku. CBeneHus o

pa3palboTKax M UX MpeaHa3HauYeHUH: (OPMUPOBAHNE OCHOBHBIX OHATHUH,



YMEHMH 1 HaBBIKOB PEIICHUs MPOCTEHIINX 3a/a4 M0 (PU3UKE U aKTUBHOTO
UCIIOJIb30BaHUS UX B pa3IMuHbIX cutyarusx. [Ipeacrasieno 6omnee 6000
BapHAHTOB 3aJJaHUI-CUTYaIINii, KOTOPbIE MOKHO HCIIOb30BAaTh HAa YPOKE B BUC
HEOOJBIINX KOMIBIOTEPHBIX ()PArMEHTOB.

7. http://archive.lseptember.ru/fiz/ - 'azeta “1 ceHTAOps™: MaTEpHUAIIbI IO
dbuzuke. [londopka myOIMKaIH MO MPEnojaBaHUuI0 (PU3HKHU B IIKOJIE. APXUB C
1997 1.

8. http://www.gomulina.orc.ru/ - ®u3uka u aCTPOHOMHUSI: BUPTYaJIbHBIH
METOIUYECKHI kKabuHeT. BupTyanbHblil MeTOAMYECKUN KAOMHET yUUTENs PU3UKH
U acTpoHOMUH. MIHpOpMaLIMOHHBIE € 3a7a4l, 1a0opaTOpHbIe padOTHI.

9. http://fcior.edu.ru/ - ®enepanbHbIi HEHTP HHPOPMALMOHHO-00PA30BATENBHBIX

PECYPCOB. Karanor OJICKTPOHHBIX O6pa3OBaTCJ'IBHBIX PECYPCOB.






