MYHHNIUIIAJIBHOE KA3EHHOE OIIEOBPA3OBTEJIbHOE
YUYPEXIEHUE OPJIbIHCKOI'O PANOHA HOBOCUBUPCKOMU OBJIACTHU
IIETPOBCKAA CPEJHAA OBLIEOBPA3OBATEJIBHASA LIKOJIA

TIPUHSITO " VTBEPKIAIO
Ha TIeJarOrnIeCKOM COBETE B 'S 2 HpeKTop IIIKOJIBI
poTOKOI OT 26.08.2026 T. Ne 1 | ji': ‘7. = | Neding - { ' “E.B. ®enoTkuna

Hpmm ot 26 08 2026 r. Ne 113-0

L/ W N/
Y 102 T o .34‘ <O/
b ) s 1 A '\0

[, /
N { 5841 n\k\ >
CornacoBaHo ¢ 3aM. Aupekropa no YBP

0O.1. Kodanona

PABOYAS [TIPOTPAMMA
(ID 8609996)

yueOHoro npeamera «®@u3zuka. bazoBbiii ypoBeHb)

s ooygaromuxces 10-11 kmaccon

Cocrasutelns:
B.C. baiibapak, yuurennb

1. [TerpoBckuii
2026r



INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro O0OIIero
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3ybTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOW MporpamMmsl, mpeactaBieHHbix B OI'OC
COQO, a Taxxke c¢ yu€rom denepanbHoll padodeil MmporpaMMbl BOCIHTAHUS U
KOHLIETIIUMA TpernojiaBanusi ydeOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanum, peann3yoInX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copnepxanue mnporpaMMbl 1o (u3uke HampaBieHO Ha (GOPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOydaromuxcs 10-11 kimaccoB tmipu
oOy4eHHH X (PU3MKE Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-EATEIbHOCTHOTO
noaxojaa. I[IporpamMmma no ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpeIMETHBIM pPE3yJIbTaTaM
oOyuyeHus, a TAaK)K€ YUYMTHIBAET HEOOXOJUMOCTb pealu3alUl MEXIPEIMETHBIX
CBsI3e (UBMKM C €CTECTBEHHO-HAyYHbIMH Yy4e€OHBIMU TnpeameTamu. B Heit
ONPEENSIOTCS OCHOBHBIE LIETU M3YyYEHHs] (PU3UKU HA YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHusl, TIAHUPYEMbBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKHU: JTUUHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[TporpaMma 1o ¢pu3HKe BKIIOYAET:

® [UIAaHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (PU3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYeHUS;

e cojepxaHue yueOHoro npeamera « Pu3nkay 1o rogam o0y4eHHsl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAX MPHUPOAIbI, BBICTyIas B
KauecTBe y4eOHOro MpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHWM 00 okpyskaromiem mupe. [IkoapHBIN Kype PU3UKH — CUCTEMOOOPA3YIONTUI
JUIsL €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u acTpoHoMmueil. Mcmonp30BaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU  ONpeNessieT XapakTep W pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOTHM B cpepe SHEPTreTUKU, TPAHCTIOPTA, OCBOEHHUSI KOCMOCa,
MOJIYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOWCTBaMH W JApyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJI1a/1 B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOM KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHMU NPHUMEHSITh HAYyYHBIH METOA
MO3HAHUS TIPU BHITIOJTHEHUN UMW YU4E€OHBIX UCCIIETOBAHHM.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeaHero 0011ero o0pa3oBaHust OJI0XKEH
pSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COJIEPXKUT MaTepual U3 BCEX Pa3AesioB (PU3UKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM ¢ HEH MaTepuall Kypca (U3UKHU
o0ObeaMHEH BOKpYr (Qusnueckux Teopud. Beagymum B Kypce sBIgeTcS
dbopMupOBaHUE TPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmmzanusi mOpeanojaracT HCIOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(bU3HUKY C pa3BUTUEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaomnoii nanpasnennocmu. Kypc Gpusmnku mpearmnonaraet 3HaKOMCTBO
C IIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTMYECKUX MPHIIOKEHUN H3yYEHHBIX
TEOPHUN U 3aKOHOB.

Hoes osxonocusayuu peanu3yercs TMOCPEACTBOM BBEACHUS DJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUW M TEXHOJOTHW, a TaKKe OOCYXICHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue Teopur ((HhopMHUpPOBAHHME TNPEACTABICHUI O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOPUH, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U MPOLECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (DM3HKU peanu3yercs Npexkie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTALHON AESITeIbHOCTH O00YyYaroImIMXcCs.
Jly1st 6a30BOTO YpOBHSA Kypca (PU3KUKH — 3TO UCTIOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B TPOTrpamMme
no (usuke oObEIUHEHBI B OOIIMKA CHUCOK YYEHHYECKUX MPAKTHUECKUX pPaloT.
Bhigenenne B yKa3aHHOM IepeyHEe JIaDOpaTOpPHBIX padoOT, MPOBOAUMBIX JUIS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeIbHOIO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUJIAHMPOBAHUS U OCHAalleHWs kaOuHeta ¢usuku. [Ipu
TOM OO€ecleunBaeTcsl OBJaJCHHE OOYyYarOUIMMHUCA YMEHHSIMU TMPOBOAMTH
KOCBEHHbIE M3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH H
IIOCTAaHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAEISIETCS PEIIEHUIO0 PACYUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 1151 pacU€THBIX 3374 MIPUOPUTETOM SBIISIFOTCS 3a4a4 C IBHO 33JaHHOM
bu3nueckol MOJENblo, MO3BOJISIIOUIME NPUMEHSATh HW3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfesia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbIX pa3fenoB. s KaYeCTBEHHBIX 33]1a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUs Ha



OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BBIOOpa (HU3UYECKOW MOACIH IS CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k maTepuaibHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoOro mporecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX MPEIMETHOTO
kaOuHeTa (PU3WKH WIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKiIa. B xabuHeTe pu3uku AOMHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyAOBaHUE JJi BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHcTpanmoHHoe 00opyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MUHUMAJIBHOW JOCTaTOYHOCTH W O00ECIeYnBacT TIOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBBIX JEMOHCTpAIMi Jis
UCCJIENOBAHUSI  W3Y4YaeMBbIX  SIBICHUH U TPOIECCOB, OSMIHUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YYEHMUECKUX TMPAKTUUYECKUX padoT
dbopmupyeTCcss B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00OECIICUYHMBACTCS B pacdéTe
OJHOTO KOMIUIEKTa Ha JBYX OOydarommxca. TeMaThdecKue KOMILJIEKTHI
7a00paTOpHOTO O00O0PY/IOBaHUS JOJDKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBLHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUI.

OCHOBHBIMH LIETSIMUA U3YYECHUS (PUBUKHU B 0OIIIEM 00pa30BaHUM SIBIISTFOTCS:

e ¢dopMupOBaHHE HHTEpEca WU CTPEeMJICHHS OOYYaIOIUXCS K HaydHOMY
U3YYCHUIO TPUPOJbI, PA3BUTUE HX HHTEIUICKTYIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

® pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOpMUPOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa U3yueHUs OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (opmupoBaHHE YMEHUH OOBSICHATH SBICHUS C HCIOJb30BaHUEM
bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupOBaHHE MPEACTABICHUN O poJin (DU3UKH I PAa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne STUX Ienei obecreunBaeTcs pPEeIIeHneM CIEAYIOMUX 33134 B

nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

® TPUOOPETEHUE CUCTEMBI 3HAaHUH 00 001X (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHsIX, BKJIIOYAsS MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;



e (opmupoBaHHE YMEHUW TPUMEHSITH TEOPETUUYECKUE 3HAHWS IS
OOBsICHEHHUS (PU3NYECKUX SBICHUW B TPHUPOAC H ISl TPUHATUS
NPAKTHYECKHUX PEIICHHI B MOBCEAHEBHOMN JKU3HH,

® OCBOGHHE CIOCOOOB peIICHHs] pa3jMYHBIX 3a7a4 C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3alay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

® TIOHMMaHHWE (PU3NYCCKUX OCHOB M MPHUHIIMIIOB JCUCTBHUS TEXHHUUYECKUX
YCTPOMCTB M TEXHOJIOTHUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOITYFO
cpeay;

® OBJIQJICHHE METOJIaMU CaMOCTOSATEIHHOIO TUIAHUPOBAHUS M TMPOBEICHUS
bU3MYEeCKUX SKCTICPUMEHTOB, aHaJIN3a W HMHTEpIpeTanud WHGOpMaIli,
OIIpe/IeNICHUs IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

® CO3/IJaHUE YCIIOBUM JIJISl Pa3BUTHsI YMEHHM MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOH /1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BbII ypOBEHb) Ha YPOBHE CPEIHErO OOILEro
oOpazoBanus oTBoAuTCs 136 yacoB: B 10 kinacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (pu3uKe TMepedyeHb JTa0OpPAaTOPHBIX U
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BbIOOD
MPOBENCHUsT JTA0OPATOPHBIX PAbOT M OMNBITOB C YYETOM WHAUBUIYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCS.



COAEPKXAHUE OBYYEHUSA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbI HAYYHOT'O MO3HAHMS

®usnka — Hayka O npupone. HayuHbple METOIBI MO3HAHUS OKPYXKAIOIIETO
Mupa. PoJsib 3KkcriepuMenTa v TEOpUH B POLECCE TO3HAHMS IPUPOABL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (U3NYECKUX SIBICHUN U TpoleccoB. HayuHble rumortessl.
dusznveckre 3aKOHbI U TEOpHUU. |'paHMIIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb 1 MecTto pusuku B (pOpMHUpPOBAHMM COBPEMEHHOW HAyYHOU KapTHUHBI
MHpA, B IPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaznoroBele W UU(POBBIE H3MEPUTEIbHBIE NTPHUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmxkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasT CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHCTEMBI KOOPIWHAT.
CroxeHune nepeMeleH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NpsIMOJIMHEHHOE ABWKeHue. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NyTH ¢ TepeMelIeHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobojHOE majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHeitHoe nBMKEeHUE. [[BMKEHNE MaTEPUAIIBHON TOYKU 10 OKPY>KHOCTHU
C MOCTOSIHHOM IO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHWHAS] CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALIMS KUHEMATHYECKUX XApaKTEPUCTUK
JIBUKCHHSL.

[IpeobpazoBanue IBUKEHUMN C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habnronenne aBuxeHUs Tena, OPOIIEHHOTO IOJ yIioM K TOPU3OHTY U
TOPU30HTAJIBLHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTu npu JBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO IBUKEHUSA C IEbI0 ONPENCIICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY MNYTSIMH, HPOWJACHHBIMH TEJIOM 3a
MOCJIEAOBATENbHBIE PABHBIE NIPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

W3y4yenue nBKEeHHs TeIa, OpPOIIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHOocuTenbHOCTM  ['amunes.  IlepBelii  3akoH  HbroroHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuwi. Bropoit 3akon HproToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cuma Tsxectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoIkkeHus, kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus: nokos. KoadduumeHT tpenus.
Cuna conpOTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpamiaTeibHOE IBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENBHO OCU BpaiieHud. [liedo cuibl. YcnoBus
paBHOBECHUS TBEPIOIO TeJIA.

TexHH4eckrue yCTpOMCTBA M MPAKTHUYECKOE MNPUMEHEHHE: TMOAIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIMX TEN.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIIHH.

HesecomocTe. Bec Tena npu yCKOPEHHOM NTOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Y cioBus paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS .

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi



N3ydenue npmxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanue yclIOBUM paBHOBECHS TBEPAOIO TEJNA, HMEOIIET0 OCh
BpaILICHNU.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

Nmiynbc MarepuainbHOW TOUYKHM (Tela), CHUCTEMbl MaTEPHAIBHBIX TOYEK.
WMiynbC cuibl 1 U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAHEHHsI HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass 3Heprusi MaTepUalbHOM TOYKH. Teopema 00 HM3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[TorennumanbHas SHEprusl. [TorenuumanbHas SHEprus YIpyTO
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaIbHAS SHEPT U Tela BOJIU3H MOBEPXHOCTH
3emIn.

[loTeHunanbHble W HENOTeHIUalbHble  cuibl.  CBsi3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4ecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon mOTEHIIMATBEHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSHBIX MAsSTHUKOB.

HccnenoBanue cBS3u pabOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Mogiexkyasipaasi pusnka v TepMOANHAMUKA
Tema 1. Ocnoebl MOEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM U HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [Auddysus. Xapaktep IBUKEHUS W
B3aUMOJICMCTBUS YaCTUIl BemecTBa. Moaenu CTpoeHHs Ta30B, XKUAKOCTEW U
TBEPBIX TET U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjienel. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama temneparyp
Llenscus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrOo IBMKEHMS dactul] rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanernpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHHE H3OMPOIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHUE BEIIECTBa, (oTorpadpuu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnpiThl 0 AU(GY3UU KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnBbITHI, JTIOKa3bIBAIOIIUE CYILIECTBOBaHUE MEXKMOJIEKYJIIPHOTO
B3aMMO/JICUCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHUE COCTOSHHMSI HJICaJbHOTO rasa,
M30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanrie 3aBUCUMOCTH MEXIY MTapaMeTPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoOuHaAMUKU

TepmonnHamuueckass cucteMa. BHYTpEHHssSI SHEPrusk TEPMOAMHAMUYECKOU
CUCTEMBI U cTIoco0bl €€ n3mMeHeHus. KomudyecTBo TemioTsl u padota. BHyTpeHHs s
BHEpPrusi  OAHOATOMHOrO  HWJEaJbHOrO  rasa. Buasl  Temionepenavyu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y eibHas TEIJI0EMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHOoM mporiecce. [lepBbIit 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K H3omporieccaM. [ 'paduueckas
WHTEpHIpeTanus padoThI Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TemnoBple  mammHbl.  [IpuHUMNBI  JEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi »HEpruM B TEIUIOBBIX MamuHaxX. KoadduiueHt mnoie3Horo



nevctBus TerwioBoit mammHbl. [{ukn KapHo m ero kosdduiment mose3Horo
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHrnueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUWE: JBHUTaTEellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW »HEpPruM Teia NPU COBEPIIEHUU PaOOThI: BBLIET
npoOku u3 OYTBUIKH TIOJ JIEWCTBHEM C)KaTOro BO31yXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHue BHYTpEeHHEN d3HEpTuu (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pACHIUPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEIIA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezamnuie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcanus. Mcnapenue u kunenue. AOCOMIOTHAS U
OTHOCHUTEIIbHASA BJIAXHOCTh BO3ayxa. HacelmeHHbld map. YaenpHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHH4eCcKkrue YCTpOWCTBA M MPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYUYEHUS] COBPEMEHHBIX MaTe€pUalioB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHW>KEHHOM JaBJICHUH.

CriocoObI M3MepeHns BIaXKHOCTH.

HabGnronenue HarpeBaHus U IJIaBJIEHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3Mepenre OTHOCUTENBHOM BIAXXHOCTH BO3AYyXa.

Pa3nen 4. JinekTpoauHaMuKa
Tema 1. Inekmpocmamuxa



OnexTpuzaums Tel. OJEeKTpUYeCKHil 3apsn. JlBa BHIa BIEKTPUYECKUX
3apsAaoB. IIpOBOOHUKH, AUAIEKTPUKUA M TMOJYNPOBOJHHUKU. 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl 3JIEKTPUYECKUAN 3apsiI.
OnekTpuueckoe mnone. Hanpsk€HHOCTh 3nekTpuyeckoro mons. [IpuHnun
CYNEPHO3ULIANA IEKTPUYECKUX NOJeH. JIMHUM HAnpsKEHHOCTU DJIEKTPUYECKOIO
TTOJIS.

PaGota cun snekrpocraTudeckoro nois. [lorennuan. Pa3HocTh MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKUA B AJIEKTPOCTATUYECKOM Ioje. JuanekTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTh. KoHzneHcarop. DIeKTpoEMKOCTh TNIOCKOTO0 KOHJIEHCATOPA.
OHeprus 3apsLKEHHOTO KOHACHCATOPA.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IMPHUMEHEHHUE: DIEKTPOCKOI,
AIIEKTPOMETP, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS DJIEKTPOMETPA.

B3auMoaencTBrEe HANEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTudecKas 3amuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH  IUIOCKOTO KOHJAEHCAaTopa OT IUIOIIAan
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUYECKOU IPOHULIAEMOCTH.

DHeprus 3apspKEHHOIO KOHAECHCATOPA.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuueckuit mox. Toku é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBHS CYHIECTBOBAHHUS DJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [TocTosTHHBIN TOK.

Hanpsixenue. 3akon Oma i1 yyacTka LenH.

DJIEKTPUYECKOE COMPOTHUBJIICHUE. Y IEIBHOE CONPOTUBIICHUE BEILECTBA.
IlocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COSAMHEHNE ITPOBOJIHUKOB.

PabGotra oamekrtpuyeckoro Toka. 3akoH JDxkoyms—Jlenma. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYILAsl CHJIA U BHYTPEHHEE CONPOTHUBICHUE MCTOYHHMKA TOKA.
3axoH Oma Ju1st TOTHOM (3aMKHYTOM) 35iekTpudeckoit nenu. Koporkoe 3ambikaHue.

ONEKTpOHHAss  MPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DnexTpudecKkuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CobOcTBeHHass W MpUMECHass  MPOBOJAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEeKTpUYeCKUid TOK B  pacTBOpax M  pacilaBax  dJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS TUCCOLALUA. DIEKTPOIIH3.

DnekTpuyeckuii Tok B ra3ax. CaMOCTOSTENbHBIM M HECAMOCTOSTEIbHBIM
paspsa. Monunus. [1nazma.

TexHuueckue YyCTpONCTBA M MPAKTHUUECKOE MPUMEHEHHE: aMIepMETp,
BOJITMETpP, PEOCTaT, HWCTOYHMKU TOKA, OJJIEKTpOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN THOJ,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS TUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUS U MaTepHraa.

CMeniaHHOe COeIMHEHUE MPOBOTHUKOB.

[Ipsimoe wW3MEpeHHe BIEKTPOABIKYIIEH cuibl. KopoTkoe 3aMbIKkaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUSI METAJIIIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoit pa3psl ¥ IPOBOJAUMOCTB BO3AYXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD TMOAA.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3y4yeHue CMEIaHHOr0 COeIMHEHUSI PE3UCTOPOB.

W3mepeHne 37eKTPOABUKYILIEH CHUIIbI UICTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTHBJICHUSI.

HabGmronenue snexkrpomsa.

MexnpeaMeTHblie CBA3H

N3yuenne kypca ¢pusuku 0a3oBoro ypoBHs B 10 kinacce OCyIIECTBISIETCS C
y4E€TOM COZAEpKATEIbHBIX MEXIPEAMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SIBJICHHE, Hay4dHbI (akT, rumnoresa, (u3nueckas BeIWYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHe CHUCTEMbl YypaBHEHUH, JHMHEWHas (QYHKIMS,
napaboma, rurnepoosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKHUE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



buonozus: mexanndyeckoe IBIKEHUE B KMBOU mpupoze, nuddysus, ocmoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BHJIbI TEIIONEPEIAUH, TEMIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHASI MAacca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U Ta30B,
DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMALMNS,
raJbBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB,
Y4€T TpPEHHS B TEXHUKE, MOJIIUIIHUKN, HUCIIOIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JPYyrue), ABUTaTE]Ib BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBON XONOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpUAIOB, B TOM YHUCIE HAHOMATEpUaAIOB, W
HAHOTEXHOJIOTHH, 3JEKTPOCTATHUECKAasl 3allMTa, 3a3€MIIEHHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JnexkTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUS

[TocTtostHHBIE MarHUTHL. B3anmoaencTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop marautHOM MHAYKIUU. [[puHIKMN Cyneprio3suiui MarHUTHBIX MOJIEH.
JluHMM MarHuTHOW WHAYKUMW. KapThHa JWMHUNA MAarHUTHOW WHIYKIHAW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0JIe MOPOBOJHMKA C TOKOM. KapTWHa JMHHM WHAYKIUU
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTO MPOBOJHUKA W 3aMKHYTOrO KOJIBIIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcreaa. Bzanmonencrsue mpoBOAHUKOB €
TOKOM.

Cuna AMnepa, €€ MOAyJIb U HAITPaBJICHHUE.

Cuia JlopeHnua, e€ MOlyJib ¥ HallpaBlieHHe. J{BUKEHUE 3apsSKEHHON YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIUU. IlOoTOK BEKkTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIKYIIAA CHJIA WHAYKUWHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykunu Papanes.

BuxpeBoe »3ieKTpUYeCKOe TMoJie. IDJIEKTPOABIKYIIAs CHIa WHAYKIUH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHMuTHOM TIOJIE.

ITpaBuno Jlenna.



NHnykTUBHOCTh.  SIBIEHHME CaMOMHAYKUHMH. OJEKTPOABIKYIIAs  CHUJIa
CaMOMHAYKIIUH.

DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IMPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE TIEKTPOHHOIO IMyYKa MAarHUTHBIM ITOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SIBiiIeHME AIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABWKYIIEH CUJIbI MHAYKIHU OT CKOPOCTH MU3MEHEHHUS
MAarHATHOTO MOTOKa.

SIBieHye caMOMHAYKINH.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydyeHrne MarHuTHOrO MOJIsI KATYIIKU C TOKOM.

HccnenoBanne 1ecTBUSA MOCTOSHHOTO MarHUTa Ha PpaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3nen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomacHuUmHble KoJ1e0anus

KonebarenrHast  cucrema. CBOOOmHBIE  MEXaHHUUYECKHE  KOJcOaHWUA.
["apmonnyeckue kosnebanus. [lepuon, vacrora, ammumutyaa u ¢asza KoJeOaHUH.
[IpykVMHHBIN MasTHUK. MaTeMaTU4eCKHMM MasiTHUK. Y PaBHEHHUE TapMOHUYECKUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOAHBIC 3JIEKTPOMAarHUTHBIC KOJI€OaHUS B
UJCATPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHUS MEXKIYy MEXaHWYECKUMH U
AIEKTPOMArHUTHBIMU KoJeOanusiMu. @dopmyna TomcoHa. 3akoH COXpaHEHHUS
SHEPIr'uM B UJ€aTbHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXarMuXx KojeOaHUsX. BeIHY)ICHHBIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennpiii TOK. CHHYCOMIAIBHBIA IEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJIHOE€ M JIEUCTBYIOIEE 3HAUYEHHE CHJIBI TOKa H
HaIPsKEHUSI.



Tpanchopmarop. IlpousBoacTso, nepegaya u MoTpedICHUE IEKTPUUECKON
DHEPrur. DKOJOTHUYECKHE PUCKH NPU NPOU3BOJACTBE 3JEKTpo3Hepruu. Kynprypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue ycTpoWCTBa W NPAKTHUYECKOE MPUMEHEHHE: AJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Llemoncmpayuu

HccnenoBanre mapaMmeTpoB KoJieOaTeNbHOW CHUCTEMbl (IIPYKUHHBIN WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3aTyXxaronux KojieOaHu.

HccnenoBaHre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

Hab6mronenue pe3onanca.

CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANPSXKEHUST OT BPEMEHH ) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3onanc Ipu MOCIENOBAaTEIBHOM COCIMHEHUM PE3UCTOpA, KaTYILIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY 2TIEKTPONIEPEIAYH.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJIEOAHUN rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccenenoBanue NepeMEHHOT0 TOKA B LIENU U3 ITOCIIEA0BATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 0JIHbI

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpoCTpaHeHuss W JuIMHA BOJHBI. llonmepedyHble W MPOAOJBHBIE BOJIHBI.
HnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3TYyUEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anmektpomarautHoOM BosiHe. CBOKCTBA
AJIIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, MPEJOMIIEHUE, MOossipu3anus, Iudpakims,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMITBI paAOCBA3U U TENEeBUACHU. Pagnonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M NPAKTHUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu



O6pa3oBaHue U pacpOCTPAaHEHUE MONEPEUHBIX U MPOI0IBHBIX BOIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue nnrepdeperinu u Aupakiny MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnrogenue cBsI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOH U
YacCTOTOM KOJEOaHUIA.

HccenmenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsmonnHENHOE pacIpoCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxeHusi cBeta. [locTtpoenue n3oOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MTOKa3aTeNb
npenomiicHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroja MOIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB O0enoro cseta. L[Ber.

ColOuparome M pacceuBaronue JUH3bL. ToHkas JnuH3a. DokycHoe
paccTosiHME W ONTHYECKas cuia TOHKOM snH3bl. llocTpoeHue m3zoOpaxeHuil B
COOMPAIOIINX U pacCeUBAIOUINX JIMH3aX. PopMysia TOHKON JMH3BL. Y BEJIUYEHHE,
JABAEMOE JIMH30M.

[Ipenesbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHUKHU.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HabOmOEHUS MaKCUMYMOB W MHUHUMYMOB B HHTEp(EpeHIIMOHHOM
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuvonHas pemérka. YciaoBue HaOMOACHUS
IJIaBHBIX ~MAaKCMMyMOB MNpU TAJACHUUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHUYecKue YyCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: OYKH, JIyla,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsimonuHEITHOE paclpOCTpaHEHHE, OTPaXEHHWE U TNPEJOMIICHUE CBETa.
OnTuyeckue NpuOOpHI.

[TonHOe BHYTpeHHEee oTpaxeHue. Mozenb CBeTOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Monenu MUKpOCKOMa, TEJIECKOIIA.



Hab6nronenue natepdepeHInm cera.

Hab6mronenune nudpaxium ceera.

HaOGmronenue nucrnepcun cBeTa.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOmronenue noyisipuszaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomol
N3MepeHnue nokasaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBOMCTB M300paKeHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crielHAIBLHO TEOPUH OTHOCUTETbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MmexaHukd.  [loctynarsl
CIIELIMAJIBHOW TEOPUU OTHOCUTEIIBHOCTU: UHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHH U COKPAILICHHE
JUTVHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTULIBI.

CBs3b MaccChl C DHEPTUEN U UMITYJIbCOM PENSTUBUCTCKON YaCTULbI. DHEPTHS
IIOKOSI.

Pasznen /7. KBantoBasi puzuka

Tema 1. Inemenmol K6aHM 080U ONMUKU

®otonsl. opmyna [Inanka cBsi3u HEprUH POTOHA C €0 YACTOTOW. DHEPrus
U UMIyJbe (poToHA.

OtkpeiTre u uccinenoBanue Goroaddexra. Onwitel A. I'. CToneroBa. 3aK0HBI
dotorpdexra. YpaBuenue DinmteitHa A dotodddexra. «KpacHas rpaHuiia»
dboTorddekra.

Jasnenue ceta. OnwiTel I1. H. Jlebenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHudeckue ycTpoNCTBa M MPAKTHUUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1orh(HEeKT Ha yCTAHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeETHET0 (poTodddekTa.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mopens aroma. [loctynmater bopa. M3nmydenne u norsonieHue
(GOTOHOB MpU MEpexojie aToMa C OJHOTO YPOBHSI SHEPIHMM Ha Jpyrou. Buis
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BousiHOBBIE cBOMicTBa yacTtull. Bosnbl 1e bpoitis. KopryckyiisipHO-BOJTHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHME: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHeRvaTbIX CIEKTPOB U3ITYYEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HaOmnroienne nuHeiyaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIUE CJOKHOCTh CTpOeHHsS sapa. OTKpbiTHE
paanoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompepeneHuro  cocraBa
paanoakTUBHOTO U3iyueHus. CBoiicTBa anb(da-, 6eTa-, raMma-u3nydeHus. BausHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas moxens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3otormsl.

Anba-pacnag. DNEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacman. Iamma-
U3ITydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.

OHeprus cBA3M HYKJIOHOB B siape. SaepHblie cuiibl. Jledekt maccsl sapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.
SAnepusiii peaktop. TepmosinepHsiii cuHTe3. IIpobOiieMbl M NEpPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHbI€ YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOIIOACHHS U pErHCTPAIK FI€MEHTApHbBIX YacTHUL.

dyHpamMeHTalbHbIC B3auMOJeHCcTBUS. ENUHCTBO pu3nueckoit KapTHHBI MUpA.

TexHuueckue yCcTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, simepHbIil peaktop, aToMHast 6omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIIHUX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (poTorpadusm).



Pa3nes 8. Dy1ieMeHTBI ACTPOHOMMH U ACTPOPUZNKHU

Ortarbl pa3BUTHsA ACTPOHOMMH. [IpHUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMMUHU.

Bun 3Bé3gHoro Heba. Co3Besnusi, sipkue 3BE3MbI, TUIAHETHI, UX BUAMMOE
JBUYKEHUE.

ConneuyHas cucrema.

Connue. ConneuHass akTuBHOCThb. MctounHuk sHeprum CosiHOAa U 3BE3.
3BE3/bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[narpamMmma «CHEKTpaJibHbIA KJacCc —
CBETHUMOCTBY». 3BE3MBl TJIaBHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3Nl TJIABHOW MOCIIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLa U
3BE3]1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nHama ['amaktuka. [lonoxkenune u nBuxkeHue ConHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuku U kBa3zapbl. YEpHBIE BIPBI B AIpax
raJIaKTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonsmoro B3peiBa. PenmmkToBOE H3mydeHHE.

Macirabnast ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJb30BaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIpeIeTICHUsI TOJI0KEHUsI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEPHOIO MOJTYIIAPHS U IPKUAE 3BE3BI.

Hab6mronenus B reneckon JIynsl, minanet, Maeunoro [TyTu.

O06o01maroniee NOBTOpPeHUE

Ponp ¢u3uku W acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHON M ATHYECKON chepax MesTeTbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOU KapTHHE MHpPA, POJIb PU3NYECKON TEOPHUH
B (opMUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHUPA, MECTO
(bu3nYeCKoi KapTUHBI MHUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBIsieTCs C
y4ETOM COACPKATEIBHBIX MEXIPEAMETHBIX CBSI3e C KypcaMH MaTeMaTHKH,
Ouonoruu, XUMHUH, reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnule nouwsimusi, CBI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, HAy4HbIH (akT, rumores3a, ¢u3nyueckass BEIWYWHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.



Mamemamuxa: pemIEHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX IPOEKIMU HA OCHU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMM, TPU3HAKU TOA00US TPEYrOJbHHUKOB,
OTIpe/IeIICHHE TUTOMIAIN TFIOCKUX (PUTYp B 00BhEMa TelL.

buonocus: >nexTpuyeckue SIBICHUS B JKUBOU NpUpPOJE, KojeOaTeabHbIE
JIBUKEHHS B )KMBOW MPUPOJIE, ONTUYECKHUE SIBJICHUS B )KUBOW MPUPOJE, NCHCTBUE
paauanyy Ha )KUBbIE OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KpUCTALIUYECKAS CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl 00Pa30BaHUs KPUCTALTNYECKON PEIIETKY, CIEKTPAJIbHBIA aHaJN3.

l'eocpaghus: marHUTHBIE TIOMIOCA 3€MJIM, 3alie)KH MAarHUTHBIX — PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPACECHUIA.

Texnonocusa: NVMHUM DSIIEKTpPONEpenady, TEHEPATOp MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIUOHHAs II€Yb, pajap, pPaAHUONPUEMHHK, TEJICBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «Pu3nMka» Ha YpOBHE CpPEAHETrO OOIIETro
oOpa3zoBaHus (0a30BbI YPOBEHB) JOHKHO OOCCIEUUTH JOCTIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro npeamera «dusmnka» A0HKHBI

OTpakaTh TOTOBHOCTh U CIIOCOOHOCTb OOYy4YalOIIMXCA PYKOBOACTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TO3UIMEH JMYHOCTH, CHUCTEMOHN IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPaCIIMPEHUE >KU3HEHHOTO
OMbITA U OIbITA JACSITEIBHOCTU B MPOLECCE PEATU3alU OCHOBHBIX HANpaBICHUN
BOCIIMUTATENBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KaaHCcKOro BOCIIMTAHNS

c(hOpPMHUPOBAHHOCTH TPAKITAHCKOM MO3UIIMN 00yUYaOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIEYETIOBEYECKMX  T'YMAHUCTHUECKHX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B MHTEpECAX TI'PaKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3aIINY;

YMEHHE B3aUMOJICUCTBOBATH C COI[UATILHBIMU HHCTUTYTAMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITENIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIMTAHMUS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN rpaAaHCKOU UACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCHIMCKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYAllMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO Oy TyIIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAYyKE;

5) TPpy10BOT0 BOCIIMTAHMSI:



UHTEpEC K pa3Iu4HbIM cdepaM NpodecCHOHATBHON AEATEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30BaHUIO B 00J1acTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rH4eCcKOro BOCIUTAHMSA:

c(OPMUPOBAHHOCTh JKOJIOTHYECKOW KYJBTYpPhl, OCO3HAHUE TJI00aTBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKE U OCYILECTBICHHUE ICMCTBUI B OKPYIKAIOIIEH CPEAE HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIupeHUe OmbITa ACATENBHOCTH JKOJOTMYECKOM HAMNpPaBICHHOCTU Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 O3HAHUA:

Cc(OPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOW JI€ATEeIbHOCTH, TOTOBHOCTH B IIpoLEcCe
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO U UCCIEA0BATENIBCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YyUeOHbIe 1eCTBUS
ba3oBble JJornyeckue AeMCTBUA:
CaMOCTOATENIbHO  (OPMYJMpPOBaTh M aKTyaIM3UpOBaTh  IPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh 1IN JESITEIbHOCTH, 3aJ1aBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTHKCHUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTH M IIPOTUBOPEYMSI B  pacCMaTPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pazpabarbiBaTh MJIAH pelIeHUs MPOoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MAaTEpPUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JICSATEIILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSAX PEATHHOTO, BUPTYATLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe ucciienoBaTe/ILCKHUE 1eHCTBUA:
BJIAJIETh HAYYHOU TEPMUHOJIOTHUEH, KJIIOUEBBIMU MOHATUSMHU U METOAAMHU
bu3nuecKoil HayKH;



BJIAJETh HABBIKAMHU y4E€OHO-HCCIEA0BATENBCKON U MMPOEKTHOM AEATEIbHOCTH
B o0nactu (pu3MKH, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY
METOJIOB peUIeHMs 3a7ad (U3NYECKOTO COAECpPKAHUS, NMPUMEHEHUIO Pa3JInYHbIX
METOJI0B IO3HAHUS;

BJIAQJE€Th BHUAAMU JIEATEIBHOCTU [0 IIOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOpPa30BaHNUI0O M TPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3ajaady,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTBHI JUIs I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh IIOJYYEHHBIE B XOJAE PEIICHUA 3aJadd pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (OPMYJIHPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb TIEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUUECKYI0 00JIaCTh
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTMHAIBHBIE IOAXO0Abl U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ undgopmanueii:

BJIAJETh HABBIKAMHU MOJYyYEHUsS HMH(POpMaALUU (U3HUECKOTO COAEpPIKAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSTEIBHO OCYLIECTBJISATh IIOMCK, aHAJIM3,
CUCTEMAaTH3allMI0 U UHTEPIPEeTalni0 MHPOPMAlUMU pPa3IMYHBIX BHUIOB U (hopm
Mpe/ICTaBJICHMUS;

OLICHMBATh IOCTOBEPHOCTh HH(POpMAIIIH;

UCIIOJI30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUMA B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3alMOHHBIX
3aJa4 ¢ COOJII0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHUECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30MacHOCTH;

co3faBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B PA3IUUHBIX (PopMmaTax c
y4€TOM Ha3HAYeHUs] MH(POpPMALIMU U 1IeJIEBOM ayJIMTOPUH, BHIOUpask ONTUMATbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:
OCYILIECTBIISITh O0IIEHUE Ha ypoKaX (PU3UKH U BO BHEYPOUHOH EATEIbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKA  KOH(MDIUKTHBIX CUTyallMd W CMAT4aTh
KOH(JIUKTHI,

pa3BEPHYTO U JIOTMYHO HU3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHON
paboTHI;

BbIOMpaTh TEMAaTUKY W METOJbl COBMECTHBIX JCUCTBUNA C y4&€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

OpUHUMATh LEJIM COBMECTHOW  JESTENbHOCTH, OpPraHU30BbIBAaTH U
KOOPAMHUPOBATh JEHCTBUS MO €€ IOCTHKEHHUIO: COCTaBIATh IUIaH JCWCTBUM,
pacmpeneisTbh poiud ¢ y4ETOM MHEHHH YYaCTHUKOB, OOCYXJaTh pPE3yIbTaThl
COBMECTHOM padOThI;

OLIEHMBATh KaY€CTBO CBOETO BKJIAJa M KAXKJIOTO YIaCTHUKA KOMaH/IbI B OOIITHiA
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OIEHMBATh HJAEU C TO3ULUU HOBU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETHYECKOE TOBEJACHHE B PA3TMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBepCcaJbHbIe Y4eOHbIE 1eficTBUS
Camoopranusanus:

CaMOCTOATENbHO OCYUIECTBJISATh MO3HABATENBHYIO JEATEIbHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMbI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIBHO COCTABJIAITh IUIAH PEIICHHS PAaCUETHBIX W Ka4eCTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YYETOM UMEIOILUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIupsTh paMKU Y4eOHOro NpeAMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEHUH;

Jenatb OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh e€ro, Oparb Ha celsd
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh PUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO M TMPOSBICHUIO JPYAUIMU B 00JaCTH
(bu3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTE/VICKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallusIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BIAJCTh HABBIKAMH  TIO3HABATEIBHOW  pEQUIEKCMU KaK  OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUA W MBICIHUTEIBHBIX MPOIECCOB, HMX PE3yJIbTaTOB U
OCHOBAaHUM;

HCIIOJIB30BaTh NMPUEMBI peIIeKCHUU NI OLIEHKW CHUTYaIlMH, BHIOOpAa BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHUS MO0 UX
CHIKCHUIO,

NPUHUMATh MOTHBBI M apryMEHTBl APYTHX TPHU aHaAJIU3e Pe3yJbTaTOB
NeSTeIbHOCTH;

MPUHUMATh ce0sl, MTOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apTryMEHTBl APYTHMX TIPHU aHAJIU3e Pe3yJIbTaTOB
JeATEIHbHOCTH,

MIPU3HABATh CBOE TPABO U MPABO APYTHX HA OIMTHOKH.

B mporiecce 1oCTHKEHHS THIHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTPAMMBI TT0
dbu3uke I YpOBHA cpeaHero oOmero oOpa3oBaHus y  OOyYarommxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN HHTEJJICKT, IpeIoIararoui
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHMS, BKJIIOYAOIIETO CIIOCOOHOCTh MTIOHUMATh CBOE SMOIIMOHAIIEHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHOMN Chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUSI, BKJIIOYAIOIIEIO CAMOKOHTPOJb, YMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJICHHE, CIIOCOOHOCTh AaJalTHPOBATHCA K
HYMOITMOHAIEHBIM U3MEHEHHSM H TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONIEH CTPEMJICHHE K JOCTHKCHUIO 1IN U
yCrexy, ONTUMH3M, HWHHUIIMATUBHOCTh, YMEHHE JICMCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEM;

SMITATHH, BKIIOUYAIOIICH CIIOCOOHOCTh MMOHUMATh SMOLIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHWH OOIICHUSA, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEJIMETHBIE PE3YJIBTATDBI
K konity oOydenus B 10 kiacce npeMeTHbIe pe3yJibTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpaxX pojb U MecTo (Gu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;



YUUTHIBaTh TPaHUIBl TPUMEHEHUS HW3YYCHHBIX (PU3UUYECKHX MOJENEH:
MaTepuagbHas TOUKa, MHEpPIHAIbHAs CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
UJICaJbHBIN a3, MOACIM CTPOCHUSA Ia30B, KUIAKOCTEW U TBEPABIX TEI, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUN PU3NIECKUX 3a/]1aY;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IPOLECCH) U OOBSICHATH X Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIPHO-KUHETUYECKOW TEOPUU CTPOEHHUs BEILIECTBA U
ANEKTPOANHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TEJ, ABMKEHUE MO OKPY>KHOCTH, MHEPLMS, B3aUMOJICHCTBHUE
Ten, AupQy3us, OpOyHOBCKOE ABM)KEHUE, CTPOCHUE KMJKOCTEN U TBEPIBIX Tel,
U3MEHeHUe o0bEMa Te MpU HArpeBaHUM (OXJIAXKIEHUM), TEIUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHIECHCAlLMs, IUIABICHUE, KPUCTAJUIM3allMsl, KUIICHUE, BIIAXKHOCTH
BO3/yXa, MOBBILICHUE JABJICHUsA ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXIY IapaMeTpaMU COCTOSHHSA ra3a B M30IpOLECCax, dICKTpU3ALUs Tell,
B3aMMO/JICHCTBUE 3apsJI0B;

OINKCHIBATh MEXAHUYECKOE JBUKEHHME, UCIHOJB3Ys (PU3MUECKHUE BEITUYMHBI:
KOOpAWHATaA, IyTh, IMEpPEMELICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, Cuia,
VMIIYJIbC T€Jla, KHHETUYEeCKas DHEPIUs, IOTECHIMaJbHasA DHEPIUs, MEXaHU4ecKas
paboTa, MexXaHM4YecKas MOIIHOCTb; MpPU ONHCAHUM TPABWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICI HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYEHUs] U €AUHHULIBI,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JTaHHYIO (PU3UUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUSA,
UCHONB3ysl (U3MYECKHE BEJIUYMHBL: JaBIIEHUWE Tas3a, TeMIlepaTrypa, CpeaHss
KMHETUYECKash DHEPrus XaOTUYECKOI0 JBHMKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHeprus, pabora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIJIOBOIO JIBUraTelsl; MpPU OMHCAHHUH
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCHONBb3YEMBIX BEIMYHMH, UX
00O3HAUYeHUsS M E€OUHUIIBI, HaxXOAuUTh (OPMYJbI, CBS3bIBAIOUIME JaHHYIO
(Gu3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUHUHAM;

ONMCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKNE
ABJIEHHs (IIPOLIECCHI), UCIOJIb3Ysl (PU3UUYECKUE BEIUMYMHBL: SJIEKTPUUYECKHIA 3aps/,
AIEKTPUYECKOE TOJIE, HANPSLKEHHOCTD I10J1, MOTEHIMAJ, Pa3HOCTh MOTEHIIUAJIOB;
Ipy ONHMCAHWM MPABWIBHO TPAaKTOBaTh (DU3MYECKUNA CMBICT HMCHOIb3YEMBbIX
BEJIMYMH, MX OOO3HAUYEHHUS W EAMHHUILIbI; YKa3blBaTh (DOPMYIbI, CBSI3bIBAIOLIHNE
JTaHHYI0 (PU3MYECKYIO0 BETUUYUHY C IPYTUMH BEJIMYMHAMY;

aHANIM3UPOBaTh (PU3UYECKHUE IMPOILECChl U SIBJIEHUS, UCIOJIBb3Ya (pu3nyeckue
3aKOHBI U IIPUHIUIIBL 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXPAHEHHsT MEXAaHMYECKOM DHEPIMH, 3aKOH COXPAHEHUS HMIIYJIbCa,
IPUHLAIN CYNEPHO3ULUNA CWJI, NPHUHLMUII PABHOIPABUSA HMHEPLHUAIBHBIX CUCTEM



oTCcuéTa, MOJEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTUH TETJIOBOTO JBIKCHHSI MOJIEKYT C
aOCOJIIOTHOM TeMIlepaTypol, MEepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUs
AIEKTPUUECKOro 3apsifa, 3akoH KynoHa, mpu 53TOM pas3iuyaTh CJIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIpAKEHWE W YCIOBHUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHIIHIIBI ICUCTBHUS MAIITWH, PUOOPOB M TEXHUIECCKUX
YCTPOMCTB; pa3auyarh yCJIOBUs UX O€30MMACHOTO MCIOJIb30BAaHUS B TTOBCEAHEBHOM
YKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (U3UYECKUX SBICHUU U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, MpU STOM
dbopmyIHupoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYA0BaHUS, POBOJIUTH OTBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEpPEHUs (PU3UUECKUX BEIUYUH, NIPU
TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO WM3MEPEHHS] U HCIOIb30BAaTh U3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXAY  (PU3MUECKHUMH  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YNIHTATHI OJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUJIC
TabuIl U rpauKOB, AEJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOJiro1aTh MpaBuia 0€30MacHOro TpyjAa MpU MPOBEACHUU HCCIIEIOBAaHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIEeOBATENIbCKOW U TMPOEKTHOU
JESATEILHOCTH C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U J1aOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THblE 3a7a4dl C SIBHO 3aJaHHOM (PU3MUECKOW MOJIEINbIO,
UCITOJNTB3YsI (PU3MYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a yCIIOBUS 3aa4H
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (POPMYIIbI,
HE0OXoaUMbIe NJisi €€ peIleHUs, MPOBOAUTH PAcU€Thl U OLICHUBATh PEATHHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

peraTh KaueCTBEHHBIC 3a/1aU1: BBICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
IIEMOYKY PACCYXACHUI C OMOpPOM Ha HW3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue SBICHUS;

UCIIOJIB30BaTh ~ MPU  PEIICHWH  Y4eOHBIX  3a7a4  COBPEMCHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS IOVMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALINH U
MPEICTABIICHUS] Y9€OHON M HAy4YHO-TIOMYJSPHOW WH(OpMAIUu, MOTYyYEeHHOU U3
Pa3INYHBIX UICTOYHUKOB, KpUTHYCCKH aHATM3UPOBATH MOTydaeMyto HH()OPMAITHIO;



MPUBOIUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B ITOBCEIHEBHON KU3HU IS
obecricueHUs 0€30MaCHOCTH TpPH OOpalleHUud ¢ NpudopaMd M TEXHHUUYECKUMH
YCTPOMCTBAMH, JII COXPAHEHHUS 3I0POBbA U COOJIFOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJECHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNme C BBINOJHECHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYMIbI, PAMOHAIBHO PaCHpPEneiaTh OOS3aHHOCTH H
IJIAHUPOBATH ACATEIHBHOCTh B HECTAHAAPTHBIX CUTYaIMsX, aJICKBaTHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xonity o6ydyenust B 11 kjacce npeaMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (pu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B PAa3BUTUM COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIOJAECH, LUEITOCTHOCTh U E€IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIIBl TPUMEHEHUS] HW3YUYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEUHBIN 3JEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCYHBIN UCTOYHUK CBETA, siACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO sijpa MpU pPElIieHUd (U3HUECKUX
3azay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAHTOBOW (DU3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKa, B3aWMOJICUCTBUE
MAarHuTOB, 3JICKTPOMAarHUTHas WHAYKIHWS, [AEHUCTBUE MArHUTHOIO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUMHCS 3apsifi, DJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpaHEHUE CBETa, OTpPa)XKEHUe, MpeoMIICHUE,
uHTepdepeHus, audpakuus W TONSpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poroaddekT), cBeToBOE NaBieHNE, BOSHUKHOBEHHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas

PaIOaKTUBHOCTb;
OMUCHIBATh W3YYEHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MarHUTHBIC,
ONTUYECKHUE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  PA3JIUYHBIX  Cpel) W

AJIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), MCTONB3Ys (U3HUECKHE BEIUYNHBI:
DIEKTPUYECKUIN 3apsif, CHJIa TOKA, DJIEKTPUUECKOE HANPSHKEHUE, DJIEKTPHUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs cuiia, paboTa ToOKa,
WHIYKIUST MarHUTHOrO moJjsi, cuia Awmrmepa, cwia JlopeHua, WHIYKTUBHOCTh
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 M MArHUTHOIO IIOJIEH, MEPHOJ] W YacToTa
KojeOaHuii B KoJeOaTeJIbHOM KOHTYpE, 3apsjl M Cujla TOKa B MpOIecce



TaPMOHUYECKUX JJIEKTPOMATHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSIHHE W
ONTHYECKAs CWJa JIMH3BI, MPU OINMWCAHWW TPABWIBHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIIOJIb3YEMbIX BEIMYMH, HMX O0O0O3HAUYE€HHMs] M €IUHHUIIbI, YKa3bIBaTb
dbopMysbl, CBSA3BIBAIOUIME JIaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMU;

OMUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCHOJIb3YS
(bu3MYecKue BEJIMYUHBI: CKOPOCTH JJIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHUO/] MOTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SIZIEp, TPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (PUIUYECKUA CMBICI
WCIIOJIB3yeMbIX BEJIMYWH, WX OOO3HAYEHUS M CIWHUIIBI, YKa3biBaTh (POPMYIIHI,
CBS3BIBAIONTUE JIAHHYIO (U3MUYECKYI0 BEIWYMHY C JPYTMMH BEIUYHHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIBb3Ys (pu3nyeckue
3aKOHBI M MPUHLUIIBL 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIIBHOTO U MApalIeIbHOTO
COCMHEHUS TMPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
WHYKIWH, 3aKOH TMPSMOJUHEHHOIO0 paclpOCTPAHEHHs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE ODuHIITEHa Mg PororddekTa,
3aKOH COXPAHEHUSl SHEPrUU, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXPAaHEHHS
AIEKTPUYECKOrO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOIO 4HCIia, MOCTynarsl bopa,
3aKOH PaJMOAaKTUBHOIO pacmnaja, Py dTOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHHE U YCIOBHUS (TpaHMIlbl, 00JacTH)
MPUMEHUMOCTH;

ONpENIENATh HANIPABJIEHHE BEKTOPA MHAYKIIMA MAarHUTHOTO MOJIsI MPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh M OINUCHIBATh H300pa)KE€HWE, CO3/1aBaeMO€ IUIOCKHUM 3E€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh JKCIEPUMEHTHI 10 HCCICIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAaHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHMI: TpPHU 3TOM
dhopMyIMpoBaTh MPOOIEMY/3a/1ady ¥ TUIIOTE3y YICOHOTO AKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEII0KEHHOTO 000PYA0BaHUS, MPOBOIUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIN CMOCOO HM3MEPEHHS M HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEITMYUH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUN: TPU I3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DPUKCHPOBATH PE3YJIbTAThI
MOJIy4YeHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TaOIMUI] U TpaduKOB,
JIeJIaTh BBIBO/IBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;



COOJTFO/IaTh MpaBujia OE30IMACHOTO TPyJa IPH IPOBEACHUH HCCICIOBAHHIA B
pamMKax yd4eOHOro SKCIIEpUMEHTa, Y4eOHO-HMCCIICIOBATEIbCKOW U IMPOCKTHOU
JIESITEIIBHOCTH C WCIOJb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB W J1a00paTOPHOTO
000pyI0BaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DHM3MUYECKON MOIENbIo,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U TIPHUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIICIATh (DH3UYECKHE BEIUYHHBI B (HOPMYIIHI,
HEOOXOUMBIC IS €€ pEIICHUs, MPOBOANTHh PACUETHl W OIECHUBATH PEATBHOCTD
MIOJTyYEHHOTO 3HaUCHUs (PU3MUECKON BEINIMHBI;

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
IIETIOYKY PACCYKICHUH C OMOpOH Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKre SBICHIS,

UCTOJB30BaTh  TMPH  pEIICHMH  Y4eOHBIX  3aJa4  COBPEMCHHBIC
WH(GOPMAIMOHHBIC TEXHOJIOTHH JIJIS TOMCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETALINN U

NPEJCTaBICHUS Y4COHONH W HAYYHO-TIOMYJIIPHOW WHGOpPMAITUH, MOJTyYSHHON U3
Pa3IMYHBIX KCTOYHUKOB, KPUTHUECKH aHATH3UPOBATH IMOTyIaeMyI0 HHPOPMAITHIO;

OOBSICHATh TPHHIWILI JCHCTBHA MAIlIMH, MPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3inyaTh YCIOBHS UX 0€30MAaCHOrO UCIOIb30BAaHUS B TIOBCEIHEBHOMN
KU3HU,

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOMIETO MHpa, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPSTUUYCCKUE 3HAHUS 110 (PU3MKE B TIOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH TMpU OOpalieHuu ¢ TpudopamMu M TEXHUUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3JI0POBbS U COOIOCHUS HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyNIE C BBIMOJHCHUEM Pa3JIMYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYMIbI, pPAMOHAIBLHO PaCHpPENeNITh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEIHPHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIIICHUE PACCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe  pa3aeioB HW  TeM (uudposbie)
Ne n/m Kontpoabsnsie | Ilpakruueckue
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThbI
pecypchbl
Paznen 1. DUBUKA U METOJAblI HAYUHOTI'O ITIO3HAHUSA
11 ®u3uKa 1 METOIbI HAYYHOTO IMO3HAHUS 2 Bubmaorexa LHOK
' https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
Bubmanoreka 1HOK
21 Kusemariia S https://m.edsoo.ru/7f41bf72
Bubmanoreka 1HOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bubmmoreka HOK
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuoteka HOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmoreka LHOK
3.2 OcHOBEI TepMOMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS BEIIIECTBA. 5 bubnmorexa HOK
' ®a3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
4.1 OneKTpocTaThKa 10 1 1 bubmorexa [OK

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

49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmmoreka HOK
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KITIACC

KosmnuecTBo 4yacos DJIeKTPOHHBIE
HaunmenoBanue a3zeJio e ugposbie
Ne i/ HMEHOBANH PASIEIOB M TeM Kontpoiabusie | Ilpakruyeckue (ipp )
NMPOrpaMMbI Bcero p 6 o0pa3oBaTejbHbIE
padoThI padoThI pecypebi
Paznen 1. 3JIEKTPOJIUHAMUKA
11 MarautHoe  mone.  DJIEKTPOMarHUTHAs 11 1 3 bubmmoreka [HOK
' WHTYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4ecKue M 3JICKTPOMAarHUTHBIC 9 1 bubmmoteka [HOK
' KoJie0aHus https://m.edsoo.ru/7f41c97c
99 Mexanuueckue M DJIGKTPOMAarHUTHBIC 5 1 bubmmoreka [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmorexa HOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHoBBI CHEITHAIbHOM TEOpUHU 4 1 bubnmorexa [HOK
' OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

. bubmorexa [HOK

41 DneMeHThl KBAHTOBOU OINTHUKH 6 https://m.edsoo.ru/7f41c97¢

bubmorexa HOK

4.2 Ctpoerue aroma 4 https://m.edsoo.ru/7f41c97c

bubmorexa LHOK

4.3 ATOMHOE A71po 5 https://m.edsoo.ru/7f41c97c



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

Uroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DIeMEHTHI aCTPOHOMHH M aCTPO(DU3UKH 7 Egggﬁr%?:é(;)o.ru 1754 11(‘:19071;
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
No ara uudpoBbie
Tema ypoka KonTposabnbie | IIpakTuyeckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoTbI
pecypchbl
®uznka — Hayka O MPHUPOJE.
1 Hayunsbie MeT}(I)K bI H(I))3HI:1HII[/I}I 1 bubmorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIllero Mupa
Porv  wm  wMecto  ¢u3ukm B
(dbopMUpOBaHUH COBPEMEHHOM bubnnoreka HOK
2 . 1
HAay4HOM  KapTHUHBl  MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIFOIeH
MexaHnnueckoe JIBUOKEHUE.
OTHOCHUTEIBHOCTh ~ MEXaHUYECKOTO bubmmorexa [HOK
3 1 _
nBxeHus. Ilepemelenue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE IIPSIMOJINHEIHOE 1 bubnmoreka I[HOK
JIBIOKEHIE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE  IIPAMOIMHEIHOE 1 bubnuoreka [HOK
JIBIOKEHIE https://m.edsoo.ru/ff0c372e
5 CBoOoymHOe TmajeHue. YCKOpeHue 1 bubnmoreka HOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe BIKEHUE.
7 I[F];I/I)KCHI/IC Mare I/IaHBHOfIﬂTO‘{KI/I o 1 bubmiorexa HOK
P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[Tpunn OTHOCHUTEJIbHOCTH
8 r alljnn;e;{ HNuepumanbHble CUCTEMBI 1 bubmmorexa HOK
) pfl https://m.edsoo.ru/ff0c3be8
orcyera. [lepBbiii 3akoH HproToHa



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
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tema. Cuna. Ilpunnun

Bbubnuorexa HOK

. B i

9 CYNCPIIOSHILIH - CHIL - BTOP O1 SaROH https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU
Tperuii  3akoH  HproTona st bubmmoreka [HOK

10 .

MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKkOH BCEeMHpPHOro Tarotenus. Cuia

11 TSKECTH II_)Ie Bas  KOCMHYECKas bubmorexa HOK

) P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. KoaddunmeHnt tpenus.

13 Cuia cIc))H OTI/IBJIGE)I/(}:IIIII )71 I[BHE(GHI/II/I bubmiorexa HOK

P P https://m.edsoo.ru/ff0c3f76
Tesa B XKUAKOCTU WJIH raze
[TocTtymatenbHOoe W BpamaTeabHOE

14 JIBIDKEHHE  aOCOJIOTHO  TBEPIOTO bubnnoreka HOK
tena. MoMeHT cuibl. [lnmedo cuisl https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPAOTO TeJa
NMiynsc  MaTepuaJbHOM  TOYKH,

15 CHUCTEMBbl  MaTe€pUaJbHBIX  TOYEK. bubnuoreka HOK
Nmnynbe cuiibl. 3aKOH COXpaHEHHs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE
PaGota w  MOIIHOCTP  CHIJIBL

16 Kunernueckas SHEprus bubnuoreka I[HOK
MaTepuaibHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
[ToreHumanbHas JHEPIHUs.

[loreHunansHas sHeprus 0

17 edo 1\111/1 OBAaHHOMU P | YHEP}I’; bubmmorexa LOK
ACDOPMHD e i https://m.edsoo.ru/ff0c461a
[loreHmansHass  3HEpPrUst  Tena
BOJIM3U MOBEPXHOCTU 3eMIIH

18 ITorennuansHbie u bubmorexa LHOK

HCTIOTCHIIMAJIbHBIC CHUIIBI. CBs13b

https://m.edsoo.ru/ff0c478c¢c



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

pa6OTBI HCIIOTCHLIHAJIBHBIX CHJI C
H3MEHEHHEM MEXaHUIeCKOM SHEPIruu
CHCTEMBI TEII. 3aKOH COXpPAaHCHUA
MEXaHUYEeCKOH OHEPIrun

19

JlaGopatopnas pabora
«HccnenoBanue CBA3M pabOTHI CHITBI
C  HW3MCHCHHEM  MCEXaHHYECKOU
SHEprMM  Tela  Ha  TIpuUMepe
PaCTsHKCHHS PE3HHOBOTO JKI'YTa

20

KonTponpHass pabora 1o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpPaHEHHUS B MCXAHHUKE)

bubnmmoreka HOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE OJIOKEHUS
MOJICKYJIIPHO-KUHETUYCCKOM
Teopud. bBpOyHOBCKOE JIBH)KEHHE.

Huddyszus

bubmmoteka HOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxrep JIBKCHUS u
B3aUMOJICUCTBUSI YACTUI[ BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUJIKOCTEN
Y TBEPIBIX TEI

23

Macca MOIJICKYII. Kommaectro
BemecTBa. IlocTossHHAs ABOFaL[pO

24

TennoBoe paBHOBecue. Temmneparypa
u e€ usmepenue. lllkana remneparyp
Ilenncus

25

Wneanpueiii raz3 8 MKT. OcHoBHOE
ypaBuenue MKT

bubnmnoreka HOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas Temreparypa Kak Mepa
CpedHel KUHETHYECKOM DHEpPruu
JIBIDKEHUS ~ MOJIEKYJ.  YpaBHEHUE
MenneneeBa-Knaneiipona

bubnmoreka HOK
https://m.edsoo.ru/ff0c511e



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

27

3akoH JlaapToHA. ['a30BbIC 3aKOHBI

JlaGoparopHas pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpamu COCTOSIHUS
Pa3peKEHHOTO Traza»

29 W3omporuieccel B uaeanbHOM ra3e 1 ux bubnmoreka [HOK
rpaguyecKoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
Buytpennss SHeprus
TEPMOJMHAMUYECKON  CUCTEMBI U

30 criocoObI e€ n3meHenus. Komnuectso bubmorexa [HOK
TEIUIOTBI W pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O HICATILHOTO
raza

31 Buasl Teruionepenaun brbmiorexa HOK

https://m.edsoo.ru/ff0c5¢36
VYienbHas TeMmIOEMKOCTh BEIIECTBA.

39 KonuuectBo TETJIOTHI npu bubnuoreka HOK
TeIIonepeaye. AnnabaTHbIA https://m.edsoo.ru/ff0c5c36
nporecc

23 [IepBblil 3aKOH TEPMOIMHAMUKH U €TO bubnuoreka [TOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
Heob6patumoctsb MPOIIECCOB B

34 anp(I))z[e. BTOp(E)ﬁ : 3aKOH bubmotexa HOK

https://m.edsoo.ru/ff0c6230
TEPMOTMHAMHKHI

35 [Mpunnun nevicreus u K11 Terosoit bubnmoreka HOK
MAIIIMHBI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KII/

37 DKOJIOTUYECKUE pooIeMbl

TETUIO3HEPTeTUKH



https://m.edsoo.ru/ff0c570e
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

O0o001aronnit YPOK

bubnroreka HOK
38 «Mounekynsipaas ¢uszuka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
K 0 emMe
39 «IS/IIZTJE);HIZII;MHM pa(b(;jma HOOCHTO:ZLI bubmorexa HOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI
40 [TapooOpa3oBanrue M KOHJCHCAIHS. bubnmnoreka HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcomoTHAsT W OTHOCHTEJIbHAS
41 BJIAJKHOCTh BO3ayxa. HacelleHHbI bubsmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckune u
amo e ena.  AHH30TPO
42 crofll)((zi")rllim K T/ICJ”IFaJ'IJ'IOB o }IE/)I iﬁ: bubmorexa LOK
p ; A https://m.edsoo.ru/ff0c65f0
KPHUCTAJLIBL. CoBpeMeHHBIE
MaTEePHUAIIBI
IlraBnenvue W KpUCTAIM3AIUSL.
43 Y aennHast TGHJ‘IOTEIl) nnaBnegm. bubmmorexa HOK
https://m.edsoo.ru/ff0c6708
Cybnumanus
bubnuorexa LHOK
44 YpaBHeHue TeniaoBoro danxaHca https://m.eds00.ru/f0c6820
I I oo 10K
DAL A p https://m.edsoo.ru/ff0c6bcc
3apsiI0B
[TpoBoaHHKH, HDJICKTPUKH u
46 H(l)jﬂyngOBOI[HI/IKI/I ’ P 3aKkoH bubmorexa LIOK
' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS dIEKTPUIECKOTO 3apsiia
BzaumopeiictBue 3apsgoB.  3ako
IMOACHCTBH o PALOB K Ij Bubmnoreka LHOK
47 Kynona. ToueuHbIl 3iIeKTpUYECKUI

3apsiz

https://m.edsoo.ru/ffOc6ce4



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
https://m.edsoo.ru/ff0c6ce4

48

Hanpsixénnocts AIEKTPUYECKOTO
nonst.  [lpuHnun — cymepno3unuu
ANEKTPUYECKUX  nosie.  JIuHum
HaNpPsHKEHHOCTH

bubmmorexa LHOK
https://m.edsoo.ru/ffOc6df2

49

PaGota cumi 3EKTPOCTATUUYECKOTO
OJISL. IToTenmuann. Pa3Hocts
HOTEHIAATIOB

bubmmorexa LHOK
https://m.edsoo.ru/ff0c6f00

50

HpOBO,I[HI/IKI/I H  JUDJICKTPUKH B
QJICKTPOCTATHYCCKOM I1I0JIC.
I[I/IE)JICKTpI/ILIGCKaﬂ IMPOHUIIACMOCTDb

Bbubnunorexa HOK
https://m.edsoo.ru/ff0c7018

51

OnekrpoémkocTh. Konaencarop

bubnmmoreka HOK
https://m.edsoo.ru/ff0c7126

52

DEeKTPOEMKOCTD TJIOCKOTO
KOHJIEHCaTopa. OHeprus
3apsKEHHOr0 KOHJEHCAaTopa

bubnmmoreka HOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHasi pabora "M3mepeHue
ANEKTPOEMKOCTH KOHIEHCAaTOpa"

54

[IpyHIMN AEUCTBUS M NPUMEHEHHE
KOHJCHCATOPOB,  KOIUPOBAJIbHOIO
ammapara, CTPYMHOTO IIpUHTEpa.
DneKTpocTaTHYecKas 3aluTa.
3azemiieHne NEeKTPOIpruOOpPOB

55

DNEeKTPUUYECKHI TOK, YCIOBUS €ro
cymiectBoBanusA. [IOCTOAHHBIN TOK.
Cuna TOKa. Hanpsoxenue.
ConportuBnenue. 3akoH Owma s
y4acTKa LelH

56

[TocnenoBarensHOE, TapasuieIbHOE,
CMeIIaHHOe COE/IMHEHNE
poBoIHUKOB. JlabopaTopHas padota
«3yuenue CMEIIaHHOTO
COETMHEHUS PE3UCTOPOBY

0.5

bubnnorexa LHOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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57

PaboTa 1 MOIITHOCTH IIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

Bbubnnorexa HOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma a1 NoJHOM (3aMKHYTOM)
anekTpudeckod 1enu.  Kopotkoe
3ambikaHue. JlaboparopHast pabota
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO CONMPOTUBIICHUS»

0.5

Bbubnnorexa HOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbiii  ypok.  KoHTpomibHas
pabora o Teme "DneKTpoaAMHaMUKa"
| Bcepoccuiickasi ~ TpOBEpOYHAsI
pabota

bubmmoteka HOK
https://m.edsoo.ru/ff0c8c56

60

O06o0marommit YPOK
«ONeKTPOJMHAMUKAY /
Bcepoccuiickas npoBepounas padora

bubnmnoreka [HOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAas MIPOBOJIUMOCTh
TBEPIBIX METAJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS METaJIJIOB oT
temriepaTypbl. CBEpXIIPOBOJUMOCTD

62

ONeKTpU4YecKUid TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

63

[TonynpoBoAHUKH, UX COOCTBEHHAS U
IpUMeCHast IIPOBOJIUMOCTb.
CaoiicTBa p—n-niepexona.
[ToynpoBOTHUKOBBIE TPUOOPEI

bubnuorexa LHOK
https://m.edsoo.ru/ff0c84ae

64

ONEKTPUYECKUH TOK B pacTBOpax M
pacriaBax AIIEKTPOJIUTOB.
ONEeKTpOIUTHYECKAsT TUCCOLUALIMS.
ONeKTpoIn3

bubnuorexa LHOK
https://m.edsoo.ru/ff0c82ba

65

ONEeKTpUYecKuii  TOK B rasax.
CaMOCTOSITENLHBIN 5
HECaMOCTOSITENIbHBIN paspsz.
Moanus. [1na3zma

bubnmoreka LHOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

OneKkTpudeckue pudOpbI u

66 YCTpOHCTBA W HMX HPAKTHYECKOE 1 bubnnoreka HOK
npumeHenue. lIpaBuna  TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonrponpHast pabora 1o Teme

67 «OIIeKTpOCTaTHKA. [TocTosiHHBIH 1 bubnmnoteka [HOK
aneKkTpuueckuid  ToKk. Toku B https://m.edsoo.ru/ff0c8a8a
Pas3IMYHbIX CpeIax»

68 PesepBupii  ypok. OboOmaronmii 1 bubnuoreka [HOK
ypok o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBHIEE KOJIMYECTBO YACOB TIIO 68

[TPOI'PAMME
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11 KITIACC

KosmnuecTBo yacoB DJIeKTPOHHBIE
e Tema ypoka Konrtpoabnbie | IlpakTuyeckue Aara i poBLIe
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI pecypebi
[locrosiHHBIE ~ MarHUTBI U HUX

1 B3auMo/ieiicTBUe. MarHuTHoe IoJe. 1 bubmmoreka [HOK
Bextop  MarHuTHOM  MHIYKUHWH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOM MHAYKIUU
MaruutHoe T10Jie TMPOBOJHUKA C

5 TOKOM. OnbIT Opcrena. 1 bubanorexa HOK
B3anmoneiictBue NpPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast pabora «/3ydeHme 1 1 bubmmoteka [HOK
MAarHUTHOTO MOJIS KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBU€ MarHMTHOro TOJISI Ha
MPOBOJHUK ¢ ToKoM. Cuna Amrmepa.

4 JIaGopaTtopHas pabota 1 1 bubnmnoteka I[HOK
«HccnenoBanue JEUCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMmKy C
TOKOM
JlelicTBue MAarHMUTHOTO TIOJSL Ha

5 JBUOKYLTYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnmnoteka I[HOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DNeKTpOMarHuTHas WHIYKIUS.

[ToTox BEKTOpa MarHuTHON

6 nHaykuuu. OJIC uMHAyKIuU. 3aKoH 1

AIIEKTPOMAarHUTHON WHIYKITAA

®dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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JlaGoparopHas pabora
«HccnenoBanue SIBJICHUS
ANEKTPOMArHUTHOW WHTYKITHF)

bubnuoreka HOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTb. SIBneHue
CaMOUHTYKITUH. SC
CaMOWHTYKITHH. DHeprus
MAarHUTHOTO IOJISI KaTYIIKKA C TOKOM.
DNIEeKTPOMArHuTHOE T0JIe

bubmmoreka LHOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTpoOMCTBA M HX
IIPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
JIEKTPOMArHuUTHl,
JNEKTPOJABUIaTENb, YCKOPUTEIIH
2JIEMEHTAPHbIX 4acTull,
MHIYKIIMOHHAs 11€4b

10

O6oOmaromuii  ypok «MarHuTHOE
nose. DNeKTpOMarHuTHas

WHTYKLIHS

bubamnoreka [HOK
https://m.edsoo.ru/ff0cab82

11

KontponsHast pabora mo Teme
«MaranTtHoe noJie.
SHGKTpOMaFHI/ITHaSI I/IH,ZIYKIII/H[»

bubmmorexa LHOK
https://m.edsoo.ru/ffOcad58

12

CBobopHbIe MeXaHU4EeCKHe
KoJieOaHusl. I"apmonnueckue
KoJieOaHusl. VYpaBHeHue
TapMOHUYECKHUX KoJie0aHui.
[IpeBpaiieHue sHeprun

bubanoreka HOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHast pabora
«HccnenoBanue 3aBHCHUMOCTH
Mepro/1a MaJIbIX KoJIeOaHUM Tpy3a Ha
HUTH OT AJTUHBI HUTU U MAaCChI TPY3a»

14

KonebarensHblit KOHTYP.
CBoOoHBIE AJIEKTPOMArHUTHBIE
KoeOanus B HAIEATEHOM

bubnuoreka LHOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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KoJe0aTeIbHOM KOHTYpe. AHaJIOTUS
MEXIY MEXaHUYECKUMU u
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

15

®dopmyna Tomcona. 3aKoH
COXpAHEHHUS SHEPrUU B HUICATLHOM
K0J1e0aTeIbHOM KOHTYpE

bubnnoreka HOK
https://m.edsoo.ru/ffOch9c4

16

IIpencraBnenne 0  3aTyxarolmx
KOJIE0aHUSX. BoinyxnenHsle
MEXaHUYECKHE KOJICOQHMS.
Pe3onanc. BeIHyX1€HHBIE
AJIEKTPOMATrHUTHBIE KOJICOAHMSI

bubnuoreka HOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CUHYCOMAABHBIN
TepEeMEHHBII TOK. MOoI1IHOCTh
MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICACTBYIOLIEE 3HAYCHHUE CUJIBI TOKA U
HaIPsHKEHUS

bubanoreka [HOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop. [Ipoussoxctso,
nepegaya U notpedieHue
NEKTPUYECKON SHEPTUU

19

YerponicTBo Hu MPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUUYECKOTO
3BOHKa, TE€HEpaTopa IEePEMEHHOIO
TOKa, JINHUM 3JIEKTporepeaady

bubanoreka HOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTHYECKHUE PUCKHU pu
IIPOU3BOJICTBE 3JIEKTPOIHEPIUH.
Kynerypa HCTIOJIb30BAHUS
JJIEKTPOSHEPTUU B TOBCEIHEBHOMN
KU3HU

21

MexaHn4yeckue  BOJHBI,  YCJIOBHS
pacnpocTpaHeHusl. ITepuon.
CKopoCTh pacnpoCcTpaHEHUs U JUIMHA

bubmmorexa LHOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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BOJIHBI. HOHCpC‘{HHC " IIPOJOJIBHBIC
BOJIHBI

3Byk. CkopocTh 3Byka. ['poMKOCTb

bubimoreka LHOK

22 3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHuTHBIE  BOJHBI,  HX
23 CBOﬁCfBa u ckopocts. Illkama bubmmorexa HOK
p ' https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
ITpuHIUIBl panuocBa3u u
24 TeneBuyieHus. Pa3Butue  cpencTs
cBA3u. Pagnonokanys
o5 Konrponsnas pabdora «Konebanus u bubnmmorexa [TOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacupoCTpaHEHUE
26 CBeTa B  OJHOPOJHOW  cpele. bubanorexa HOK
Toueunslii ucrtounuk cBera. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue CBeTa. 3aKOHBI
27 oTpameHm ceera. [loctpoenue bubmmorexa LIOK
P . ) p https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B IIIOCKOM 3€pKaiie
[Ipenomnenue  cBerta. [Tonnoe
28 BHYTpPEHHEE OTpa)KEHHUE. bubnuorexa I[HOK
IIpenenbubii yroiu TIIOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHHUs
JlaGopatopnas pabora «3mepenue bubnunorexa I[HOK
29
MOKa3aTesisi IPEJIOMIICHHUS CTEKIJIAa https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenne n3obpaxkeHuii B
30 muH3e. Do 151 na TOHKOII;I JTUH3bI bubmorexa HOK
' pMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGoparopHas pabora
31 «Hccnenosanne CBOIICTB

M300paXeHUI B TUH3AX)
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Hucnepcus ceta. CIIOXKHBIA COCTaB
oenoro ceera. Llet. JlaboparopHas

32 pabora «HabOmonmenue nucrepcuu
CBETa»

33 WNurtepdepentus cera. dudpakius bubimoreka [HOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ff0ced22

34 [TonepeyHOCT,  CBETOBBIX  BOJIH. bubnmnoreka HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npubOpsl U yCTpoicTBa

35 M ycmoBHS ~ HMX  0€301acHOro
MIPUMECHCHHS
I'panuib MIPUMEHUMOCTH

36 KJIACCHYECKOU MEXaHUKH. bubimoreka [HOK
[locTynatel crneuuaqbHOM TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTD

37 OJTHOBPEMEHHOCTH 3ameieHue bubmmorexa HOK

P ) https://m.edsoo.ru/ffOcfa42

BPEMEHH U COKPAIEHUE ITTHBI
DHEprus ¥ UMITYJIbC PEISITUBUCTCKOMN

38 qaCTpI/IuLI CB;I313] MacchI C DHEPTUEHN U bubmorexa HOK

) p https://m.edsoo.ru/ffOcfc68

UMITYJIECOM. DHEPTHSI IIOKOS
KonTponbhas abora  «OrnTHKa.

39 OCHOII)H)I CHGHll:/)IaJIBHOﬁ TEOpUH bubmorexa HOK

p https://m.edsoo.ru/ffOcf6f0

OTHOCHTEIILHOCTH)

40 @DOTOHBL. ®opmyna [1nanka. bubnuoteka HOK
DHeprust 1 UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTtkpbiTHE u HCCJICI0BAHUE

41 dorordpdekra. Omnbiter A, T. bubmorexa HOK

CroneroBa

https://m.edsoo.ru/ffOcffc4
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3akonbl (pororddexra. YpaBHEHHE

bubnuoreka HOK

42 Difnureiina o porosdexTa. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dporoaddexra
aBpnenue cera. Omnbiter I1. H.
43 ﬁeGe eBa. XHMHUYECKOE JCHCTBUE bubmorexa HOK
AEBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue YCTpOMCTBa u
44 MIPaKTUYECKOE MIPUMEHEHHE:
(hoTOIEMEHT, dhoTomaTumK,
CONTHEYHas OaTapesi, CBETOIUO]T

45 Pemenue 3agad no reMe «J1€MEHTHI bubimoreka [HOK
KBAHTOBOU ONTHKM https://m.edso0.ru/ff0d0302
Mopens atoma Tomcona. OmbIThI

46 Pe?.]e::l dbopra 1O  pacCeSHHIO  O- bubmmorexa HOK

PALOPA P https://m.edsoo.ru/ff0d091a
yactull. [nanerapHas Mojenb aroma
bubamnoreka [HOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Nznyyenune u mornomieHue GoToHOB

48 IIpU IIepexoje aroMa C OJIHOIO bubnuoreka [HOK
YPOBHSI 3HEPrUM Ha JApyrou. Buusl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosiHOBBIE cBOMCTBa yacTull. BosHbI

49 ne bpoins. KopnyckynsipHo- bubnuoreka [HOK
BOJHOBOM Ayanu3Mm. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITy4YeHUE
OTkphITHE PaaroOaKTUBHOCTH.

50 OnbITHI Pezepdopna 1o bubnmmoreka LHOK
OIIPEAEIIEHUIO cocTaBa https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO H3ITy4EHUS

51 CroiictBa anbda-, Oera-, ramma-

HA3TyYCHUS. Brusiaue



https://m.edsoo.ru/ff0d015e
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PaaAOaKTUBHOCTHU Ha KUBBIC
OpraHru3Mbl

52

OTKpbITHE NPOTOHA M HEUTpPOHA.
Nzotorel. Anbpa-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usiyuenue

bubimoreka LHOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B sJIpe.
Snepubie peakuuu. S nepHbii
peaktop. IIpoGiembl, MepCreKTUBEI,
9KOJIOTUYECKHE AaCIEKThl SACPHOU
SHEPIreTUKHU

bubnuoreka HOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE
MO3UTPOHA. MeTo/1bl HaOMIOCHUS U
pErucTpanyy 3JI€MEHTAPHBIX YaCTULL.
Kpyrubiil cron «@yHInamMeHTaIbHbIE
B3aMMOJCHCTBHUSL. EnuncrBo
(bu3NIeCKoil KAapTHHBI MUPaY

bubnuorexa HOK
https://m.edsoo.ru/ff0d0e38

55

Oranel  Pa3BUTHUS  aCTPOHOMHH.
[IpuknanHoe U MHUPOBO33PEHUECKOE
3HAUYEHUE aACTPOHOMHUHU. Bun
3B&3nHOoro Heba. Co3Be3nusi, sSipKUe
3BE3/Ibl, ILIAHEThI, HX BHAUMOE
nBmkeHue. ConHeyHas cucTeMa

56

Conune. ConHeuHass aKTHBHOCTb.
Hcrounuk sHeprun CosHLA U 3BE3 ]

57

3BE3 MBI, 1704 OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bl TJIABHOMU
[IOCJIEI0BAaTEIbHOCTH. BHYyTpeHHee
ctpoenne  3BE€31.  CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKICHUN U
sposrrorny CoJIHIIA U 3BE3



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

58

Muneunsiit [Iyte — Hama [Manaktuka.
Tlonoxxenne u nBmxenue CoyHIIA B
lamaktuke. T'amaktuku. YépHble
JBIPBI B SIAPAX TAIAKTHK

59

Bcenennas. Paszberanuwe rajiakTuk.
Teopus Bosbiioro B3phbIBA.
PenukroBoe H3JIy4YCHHE.
MeraranakTuka

60

Hepemenneie po0IEMBI
aCTPOHOMMHU

61

KontponsHast pabora «DneMeHTHI
aCTPOHOMHU U ACTPOPUIUKI

62

O606maromuit ypok. Pons ¢usuku u
aCTPOHOMHHM B  SKOHOMHYECKOHU,
TEXHOJIOTHYECKOM, COIHAJILHON U
ITUYECKON cdepax eATeTbHOCTH
yeJ0BeKa

63

O6o0maromuii ypok. Poias u mecto
¢buzuku " aCTPOHOMUU B
COBPEMEHHOM HAay4YHOM KapTUHE
MHpa

64

O6006maromuit YPOK. Pounb
¢buznyeckoin TEOPHH B
(GbopMHpOBaHUU TPEICTABICHUA O
¢u3nuecKoil KapTuHe MHUpa

65

Oo6o06maromuit YPOK. Mecro
(bu3nyecKoil KapTUHBI MHpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX PEJCTABICHUN O IPUpPOJIe

66

PesepBHbIil ypok. MarHutHoe 1moJe.
DneKTpOMarHuTHas UHAYKLUS




PesepBubiii ypok. Ontuka. OCHOBBI

67 CHEeNUAIbHON TEOpUHU 1
OTHOCHUTEIBHOCTH
o | oo K | S —
P https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUMSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble mnpeaMeTHbIE Pe3yJbTATbI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JlemMoHCTpHpOBaT, Ha TMpUMEpax pojib U MeCcTo (U3UKH B
101 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM IEATEIIbHOCTH

Jmoaen

YYuTHIBAaTh PAHULIBI IPUMEHEHUS U3YICHHBIX (PU3HMUSCKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPOE TEJO, HAeaTbHBINA T'a3; MOAEIU CTPOCHUS T'a30B, KHUIKOCTEH
U TBEPIBIX TEJ, TOUCYHBIN AIIEKTPUUYECKHUU 3aps]l — MpU pElICHUH

Q)HSH‘ICCKI/IX 3aga4

PacnioznaBath (pusmueckue siBJICHUs (MIPOLECCHI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETHUECKON TEOpUu
CTPOCHHUsI BELIeCTBA M  3JIEKTPOJMHAMUKU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBUXKEHHE, CBOOOIHOE MaJCHHE
TE€N, JBWKEHUE I0 OKPY)KHOCTH, WHEPLMs, B3aUMOJEWUCTBUE TEI;
103 mubdy3us, OpOYHOBCKOE JIBUKEHHE, CTPOCHHME JKHUIKOCTEH U
' TBEPIBIX TeJN, H3MEHeHHe o0bEMa Tel TNpU  HarpeBaHUU
(oxJakJJeHUH), TEIUIOBOE pPAaBHOBECHE, HCIApeHHe, KOHJEHcalus,
IUIaBJIEHUE, KPUCTAJUIM3alUs, KWIIEHUWE, BJIAXHOCTh BO3/yXa,
MOBBILICHUE JIaBJIEHUS] Ta3a MpPU €ro HarpeBaHWU B 3aKPBITOM
COCyZA€, CBsI3b MEXAY IapaMeTpaMu COCTOSHHsS Traza B

M30IpoIleccax; AIEKTPU3ALMs TeJl, B3aUMOJICHCTBUE 3apsiIOB

OnucelBaTh MEXaHUYECKOE JBWKEHHME, HCIHONb3Yys (U3HUYECKHe
BEJIMYMHBI: KOOPAWHATA, IIyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWJIa, WMIYJIbC Tella, KUHETHYeCKas DHEprus,
104 MOTEHLIMAJbHAsl DSHEprus, MexaHudeckas paboTa, MexaHUYecKas
' MOIIIHOCTh;, TpPHU OINKUCAHUU TPABUIBHO TPAKTOBATh (PUINYECKUI
CMBICJI HCHOJB3YyEMBIX BEJIWYMH, UX OOO3HAUeHHs M EAMHUIIBL,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUUHY

C ApYTUMHU BECIIMUMHAMU




10.5

OnuceiBaTh M3YYCHHBIC TEIJIOBbIE CBOMCTBA TEd M TEIJIOBBIC
SIBJICHHS, HCIOJb3ysd (U3MUSCKUE BEJIUYMHBL: JABJICHUEC Ta3a,
TEeMIIepaTypa, CpeIHsAs KHHETHUYECKas DSHEPrHs XaOTHYECKOIro
JIBIDKCHUST MOJIEKYJI, CPEIHEKBaJpaTU4Has CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHss dHeprusi, pabora rasa,
KOX(Q(UIMEHT TOJE3HOTO JCWCTBUS TEIUIOBOTO JBUTATENS; MPH
OMHCAaHWHM  TPABWIBLHO  TPaKTOBaThb  (DPU3MYCCKHUH  CMBICT
UCIIOJIb3YEMbIX BEIIMYMH, UX O0O3HAUCHUS M EIUHMIIbI, HAXOIUTh
(bopMyJibl, CBSI3BIBAIOIIKE JAHHYIO (H3UYSCKYI0 BEJIMYHUHY C

JPYTUMU BEIMYUHAM

10.6

OnuceiBaTh HW3y4YEHHBIE JJIEKTPUYECKUE CBOMCTBAa BELIECTBA U
AIIEKTpUYECKUE SBICHHUS (TMPOIECCHI), HCIONb3yd (PUINUYECKUE
BEJIMYMHBI:  DJIGKTPUYECKUM  3apsia,  DJIEKTPUUECKOe  IOJIE,
HanpspKEHHOCTh IMOJIs, MOTEHIMaJl, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMHMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKHl  CMBICT
UCIONIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €AMHMUIIBI; YKA3bIBATh
(opMyITBI, CBSI3BIBAIONINE TAHHYIO (DU3MUYECKYIO BETUUUHY C IPYTUMHA

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MYECKHE TPOIECCHl W SBICHUS, HCIOIB3YS
(bu3HYecKre 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTCHHS, I,
Il u 111 3axoHBI HBI0TOHA, 3aKOH COXpaHEHUSI MEXaHHUYECKOM DHEPTHH,
3aKOH COXpaHEHUS UMITYJIbCa, TPUHIIUII CYTEPIIO3UIINN CUJI, TPUHITUT
pPaBHOIPABUS HWHEPIHAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-
KHHETUICCKYIO TCOPHIO CTPOSHUS BEIECTBA, T'a30BBIC 3aKOHBI, CBS3b
CpenHell KMHETUYECKOW SHEPTruu TETUIOBOTO JBIIKEHHUS MOJIEKYN C
a0COIOTHOW TEeMIEPaTypoil, MEepBbId 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTO 3apsiia, 3akoH Kyiona; mpu >TOM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHUECKOE

BBIpaXEHHUE U yCIOBUS (IPaHULbl, 00JaCTH ) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MMPUHIUIIBI JEHUCTBUSA MalllvH, HpI/I60p0B u
TCXHUYCCKUX YCTpOﬁCTB; pa3in4yaTb YCJIOBHA HX 0e301acHOTO

HCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

10.9

BBITONHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (DU3NIECKUX SBICHUH
U TIPOLIECCOB C UCIHOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM (HOpMYIHPOBATE MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTrO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTB BBIBOJBI




10.10

OcymecTBIsITh MpSIMBIE U KOCBEHHBIE H3MEpPEHHS (PU3NUECKUX
BEJIMYMH; MPU 3TOM BbIOMpaTh ONTUMAIbHBIN CIIOCOO M3MEPEHUS U

HCIIOJIB30BAaTh U3BCCTHBIC METOAbI OLICHKHU HOI‘pGIJ.IHOCTGfI I/I3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAy (GU3MYECKUMHU BeIMYMHAMU C
UCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHMM; IPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJYYCHHOW 3aBHCHUMOCTHU
(bu3nyecKuX BEIUYUH B BUJE TaOIUI U TpadUKOB, EJ1aTh BBIBOBI 110

pe3ysibTaTaM UCCIE0BaHUS

10.12

CoOmoaTe  mpaBwia 0OE30IAaCHOTO TpyAa IIPU  MPOBEICHUU
UCCIICIOBAaHUI B paMKax y4eOHOro 9SKCIIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM JIEATENBHOCTH C MCIOJb30BAaHUEM

M3MEPUTENIbHBIX YCTPOHUCTB U TaOOPaTOPHOTO 000PYAOBaHUS

10.13

Pemrate pacu€rHble 3a1a4u ¢ SBHO 33JaHHON (DPU3NYECKON MOJIEINbIO,
UCTIONB3YS (M3MUECKHUE 3aKOHBI UM MPUHIMUIIBI, HA OCHOBE aHAlu3a
YCIIOBUSL 3a/Jaydl  BbIOMpATh (PU3UYECKYI0 MOJIENb, BBIICISTH
(bu3nUecKue BETUYUHBI U (OPMYIIbl, HEOOXOIUMBIE I €€ pelIeHus,
IPOBOAMTH pPACYEThl W OLEHUBATh PEAJIbHOCTh IOJYYEHHOTO

3Ha4YCHUA (1)H3H‘l€CKOfI BCJIIMYHWHBI

10.14

Pemate Ka4YCCTBCHHBIC 3aJa4u: BBICTpauBaThb JJOTNYCCKHU
HCIIPOTHUBOPCUUBYHO LCIIOYUKY paCCY)K,Z[eHI/Iﬁ C OHOpOﬁ Ha U3YYUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHHH Y4eOHBIX 337ad COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl TOUCKA, CTPYKTYpPUPOBAHMS,
MHTEpIIpETallMi U NPEJICTaBICHUs y4eOHOW M HayYHO-TIOMYJISIPHOMN
uH(pOpMaINH, MTOITYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJy4aeMyr0 HH(OPMALIUIO

10.16

[TpuBOIUTE MpUMEPHI BKJIaZa POCCUICKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, O0OBSICHEHUE ITPOLIECCOB OKPYKAIOIIEro

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

10.17

Vcnonb30BaTh TeOpeTHUECKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
XKU3HU JUid  o0ecriedeHHs O€30MacHOCTH TpuU  OOpalleHuu ¢
npubopaMd M TEXHUYECKUMH YCTPOMCTBaAMH, HJs COXpaHEHUS
30pOBbsl M COOJIOAECHUS HOPM HKOJOTHMYECKOro IIOBEICHUS B

OKpYXaroIlei cpene

10.18

PaGotate B rpyrie ¢ BBIMOJIHEHUEM Pa3IMUHbIX COLUAIbHBIX POJIEH,
IUIaHUPOBaTh ~ paboOTy TPYIIbL,  palMOHAIBLHO  pacHpeaessaTh

00s3aHHOCTU H IIAaHUPOBATh JCATCIBHOCTE B HECTaHAAPTHBIX




CUTyalusaX, aACKBAaTHO OICHHMBATH BKJIaJd KaXJIO0ro M3 YYaCTHHUKOB

TPYIIIBI B PEIICHUE pacCCMaTPUBAEMON MPOOIEMbI

11 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

HpOBepﬂeMbIe NMpeaAMETHbIE PE3YyJbTAaTbl O0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmal CpeaHEro 0611161"0 06pa30BaHI/Iﬂ
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JleMoHCTpHpOBaTh Ha NpPUMEpPax poOJIb U MECTO (HU3UKU B
dbopMUPOBaHUN COBPEMEHHOI Hay4HON KapTHHBI MUpPA, B PA3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTH, B IPAKTUYECKOH EATEIbHOCTH

JIOJIEH, EIOCTHOCTh U €IUHCTBO (PU3HUECKON KapTUHBI MUpa

11.2

VYUuTHIBaTh IPaHULIbI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJEIEH:
TOYEYHBIN dJIEKTPUYECKUN 3apsill, AIepHas MOJENb aTOMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O g1pa ITPpH PCIICHUN (1)I/I3I/I‘IGCKI/IX 3aaa4

11.3

PacniosnaBath usnueckue siBIeHUS (MIPOLECCH) U OOBACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM U  KBaHTOBOW  (DU3UKU:
3JIEKTpUYECKasl MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHUTHOE  JIEUCTBUS  TOKAa,  B3aUMOJICHCTBUE  MAarHUTOB,
AIIEKTPOMAarHuTHas WHAYKLUSA, AEMCTBME MAarHUTHOrO TMOJds Ha
IPOBOAHMK C TOKOM M JIBWXKYIIUICS 3apsif, 2JIEKTPOMAarHUTHBIE
Kosle0aHUs W BOJHBI, NPSMOJIMHEHHOE pPaCHpOCTpaHEHUE CBETa,
OTpakeHHe, INpeJoMJieHue, uHTepepeHuus, audpakuus U
MOJIIpU3alusl CBETA, AUCIIEPCHs CBETa, (POTOAIEKTpUUECKHM AP deKT
(poroaddext), cBeTOBOE HaBieHHE, BO3HUKHOBEHHE JIHHEHYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHasd W HCKYCCTBEHHas

PaanoOaKTUBHOCTDb

11.4

OnuceiBaTh HU3y4YCHHbIE CBOWCTBA BellecTBAa (AJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHUE, DIEKTPUUECKYIO IIPOBOIUMOCTD PA3IUYHBIX
cpell) M DJIEKTPOMAarHUTHbIE SBJIEHMS (IIPOLIECCHI), HCHOJIb3YS
¢u3nyeckue BEIMYMHBI: AJIEKTPUUYECKUHM  3apsA], cuja TOKa,
ANIEKTPUYECKOE  HANPSIKEHHE, DJIEKTPUUECKOE  CONPOTUBIICHUE,
pasHocTh noteHnuanoB, DJIC, paboTa Toka, HHIYKIIUS MarHUTHOTO
nosisi, cuna Ammepa, cuia JlopeHiia, MHAYKTUBHOCTh KaTYIIKH,
DHEPrus 2JIEKTPUUECKOr0 M MAarHUTHOIO MOJEH, NEPUOA U 4acToTa
KoJIeOaHUH B KOJIeOATEIbHOM KOHTYpE, 3apsiJl U CHJIa TOKa B ITpoILecce
FapMOHUYECKHX  DJIGKTPOMATrHUTHBIX  KoJiebaHui,  (oKycHoe

pacCToOdIHNUEC U ONTHUYCCKAd CHUJIa JIMH3bI, IPpHU ONMCAHWUU IMPABUIILEHO




TPAaKTOBaThb (PU3UYECKUH CMBICI UCIOJNB3YEMBIX BEIWYHMH, UX
0003HaYeHHs] W EIWHUIBI, yKa3bIBaTh (POPMYJIBI, CBS3bIBAIOIINE

JTaHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BeTUYNHAMHU
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OnucelBaTh  W3y4CHHBIE KBAaHTOBBIE SIBICHUS U IIPOLECCHI,
UCTIONB3Ysl (PU3MUECKUE BEIMYHMHBI: CKOPOCTH 3JEKTPOMArHHTHBIX
BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETa, YHEPTUS U UMIYJIbC (OTOHA,
[IEPUOJ MOJIypacIaga, SHEPIHs CBS3U aTOMHBIX AJEpP; IIPU ONUCAHUU
IOPaBUIbHO  TPAKTOBaThb (U3NYECKUH CMBICT  HCIOJIb3YEeMBIX
BEIIMYMH, HMX O00O3HAueHWs W EIUHMILBI, YKa3blBaThb (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0O BEIMYUHY C JAPYTHMH

BCJIMYHUHAMM, BBIYUCIATh 3HAYCHUC (1)H3H‘{CCKOI>'I BCIIMYHHBI

11.6

AHanu3upoBath (U3NYECKUE TMPOIECCHl U SBICHHS, HCIOIB3YS
¢u3nYecKkue 3aKOHBI M TNPUHLUINBL 3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO U MapajuIeIbHOTO COEIMHEHHS MPOBOJIHUKOB,
3akoH J[xxoyns — JleHna, 3aK0H 3JI€KTPOMarHUTHON MHIYKIIUH, 3aKOH
MPSMOJIMHEHHOTO  paclpoOCTpaHEHUsT CBETa, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, ypaBHEHHWE OWHINTEWHA I
dororddekra, 3aKOH COXpaHCHHS] JHEPTUH, 3aKOH COXPAHCHUS
UMITyJIbCA, 3aKOH COXPAHEHMs JJIEKTPUYECKOro 3apsaa, 3aKOH
COXpaHEHHMs MaccoBOTO  4Hcla, TmocTynatel bopa, 3akoH
PaAMOAKTUBHOTO pacmaaa; IMpd OSTOM Pa3InyaTh CIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA, €I0 MaTEMAaTUYECKOE BHIPAKCHHUE U YCIIOBUS

(rpaHuIBl, 007aCTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'IfITI) HalpaBJICHUEC BCKTOpa HWHAYKOHWUHW MAarHuTHOI'O IIOJIA

MMPOBOAHUKA C TOKOM, CHUJIBI AMnepa N CUJIBI HopeHua

11.8

CtpouTh ¥ ONUCHIBAaTh U300paKEHHE, CO3/1aBa€MOE€ IUIOCKUM

3€pKajgoM, TOHKOW JIMH30M

11.9

BBIMONHATE SKCIEPUMEHTHI TI0 UCCIIETOBAHUIO (PM3UIECKUX SBICHUMA
U TIPOLIECCOB C MCIOIB30BAHNEM IPSIMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3ToM (HOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIIOTE3Y Y4eOHOTro
OKCIEpUMEHTa, COOMpaThb  yCTAaHOBKY W3  NPEATIOKEHHOTo

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTB BBIBOJBI

11.10

OcylecTBISATh MpsIMblE M KOCBEHHBIE H3MEpPEHHs (PU3MYECKHX
BEJIMYMH; MPU 3TOM BBIOMPATh ONTHUMAJBHBIM COCO0 M3MEpPEHUs U

HCITIOJIB30BAaTh U3BCCTHBIC METOAbI OLICHKHU HOFpeHIHOCTeﬁ H3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C UCTIOIB30BaHUEM
OpSAMBIX HM3MEPEHHMH; TIpU OTOM KOHCTPYUPOBaTb YCTaHOBKY,

¢bukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3HMUECKUX




BEJIMYMH B BU/IE TAOIHI] U TPaUKOB, IeJIaTh BBIBOIBI IO PE3y/IbTaTaM

HUCCIICAOBAaHUA

11.12

CoOmomaTe mpaBwia 0O€30macHOr0 Tpylda NpH  MPOBEACHHUH
UCCIIC/IOBAaHUI B paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKON U IMTPOEKTHOM AEATEIIBHOCTH C UCIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOpHOTrO 000pYyI0BAHUS

11.13

Penrate pacu€rHble 3a71auu ¢ SBHO 3aJJaHHON (PU3MYECKON MOJIENbIO,
UCTIONB3Ysl (PM3MYECKHE 3aKOHBI W MPUHIUIIBI; HA OCHOBE aHaIM3a
YCIIOBHS  3aJ1a4d  BBIOMpATh (U3UYECKYI0 MOJIENb, BBIICISAThH
bu3nYeCcCKre BETUYIUHBI B (OPMYJIIbI, HEOOXOIUMBIC JIJIs €€ pelIeHMS,
MPOBOANWTH PAcU€Thl W OLEHWUBATh PEATHHOCTh MOTYYCHHOTO

3HAYCHUS PU3NICCKON BEITMIMHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpauBaTb JIOTHYCCKHU
HCIIPOTHUBOPCUUBYHO LICTIOYKY paCCY)I(I[eHI/Iﬁ C 0H0p0171 Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U q)HBI/IIICCKI/IC SABJICHUA

11.15

Hcnonp30BaTe TpH pelmieHHH Y4YeOHBIX 337a4  COBPEMEHHBIC
MH(OPMALIMOHHbIE TEXHOJOTUU JUIsl IOMCKA, CTPYKTYpPUpPOBaHMS,
UHTEpIpeTallid U MPeJICTaBICHUs y4eOHOM M HaydHO-TOMYJISIpHON
uHpOpMalKY, MOJTY4YEHHON U3 Pa3IMYHbIX HCTOYHUKOB; KPUTUYECKU

AHAJIM3UPOBATD IMOJIYy4aCMYHO I/IH(i)OpMaI_II/IIO

11.16

OOBSACHATH MPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh yCJIOBHsS WX O€30IacCHOr0 MCIOJIb30BaHUS B

MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE ITPOLIECCOB OKPYXKAOIIETO

MHpa, B pa3BUTHEC TEXHUKU U TEXHOJIOT A1

11.18

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU 1A oOecriedeHus: Oe30MacHOCTH TpU  OOpalieHu# ¢
npubopaMl M TEXHUYECKHMHU YCTPOMCTBaMM, IJIsl COXpaHEHHUS
3I0pPOBbSI U COOJIIOJIGHHST HOPM DKOJIOTMYECKOTO TMOBEACHUS B

OKpYXaroIlei cpeae

11.19

PaGotats B TpyIine ¢ BHIMOJTHEHUEM Pa3IMYHbBIX COI[UAIBHBIX POJICH,
MJIaHUPOBaTh  pabOTy TPYNIBI, PAIMOHAIBHO  pacHpeaeaTh
00sI3aHHOCTH W TUTAHUPOBATH JACATEIBHOCTh B HECTaHJIAPTHBIX
CUTyalMsIX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KAXKJIOIO0 M3 YYaCTHUKOB

TPYIIIBI B pEIIEHNE pacCMaTpUBaeMOol poOIeMbl




IMPOBEPAEMBIE OJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pasnena

Kon NpoBepPsAeMoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

OU3NKA U METO/IbIl HAYYHOTI'O ITO3HAHUA

11

®usuka — Hayka o npupone. Hayunbie
METO/bI IO3HAHUS OKPYXAKOLIEro Mupa. Posb
JKCIIEPUMEHTa M TEOpUM B  Ipolecce

TIO3HAHUS IPUPOJIBI. DKCIEPUMEHT B (pr3nke

1.2

MopenupoBanue (QU3NYECKUX SBJICHUN WU
HPOLIECCOB. Hayunsbie TUIIOTE3BL.
dusnueckue 3aKOHbl U TEOpUHU. [ 'paHULIbI
NPUMEHUMOCTH  (PU3MYECKHX  3aKOHOB.
[Ipunnun coorserctBuss. Pomb u  Mecto
¢u3ukn B (OpMHpPOBAHUH COBPEMEHHOU
HAY4YHOH KapTHHBI MHpa, B NPaKTHUUYECKOM

JIeITEILHOCTH JIFOACH

MEXAHUKA

#H#HParHH#KITHEMATUKA
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MexaHndeckoe JABHIXKCHUC.
OTHOCUTEIHLHOCTD MCXaHHYCCKOI'O

neuxkeHust. Cucrema orcuéra. TpaekTopust

2.1

2.1.2

[Mepemerenue, CKOPOCTh (CPeIHSISI CKOPOCTH,
MTHOBEHHass  CKOpOCTb) M yCKOpEHHE
MaTepHaJbHONW TOYKH, UX MPOCKIUU HA OCH
CHCTEMBI KOOD/IHHAT. Croxenue

MIEPEMEILEHUN U CII0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKEHHUE. I'paduku
3aBUCUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOpEHUH, IyTH U TepeMelleHus

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU




2.14

CBo0OoaHOE [aJicHue. Yckopenne

CBOOOIHOTO MaJAEHUS

2.15

KpusosnueliHoe nBuxkeHue. PaBHOMepHOE
JABUKCHUC MaTepHaJIBHOﬁ TOYKH 10
OKPY’KHOCTH. YTJIOBas CKOPOCTb, JIMHEWHAS
CKOpOCTb. ITepuon U 4acToTa.

LlenTpOoCTpeMHUTEIBFHOE YCKOPEHHE

2.1.6

TexHu4yeckue  yCTpPOMCTBA:  CHOUAOMETP,
JBUKCHHE CHApSJIOB, LIETIHbIE U PEMEHHbIE

nepenavyn

2.1.7

[IpakTnyeckue paloThI. N3mepenune
MIHOBEHHOM  ckopoctd.  Mccaenosanue
COOTHOUIEHUS MEXAY MYTSAMH,
MIPONJICHHBIMU TEJIOM 3a IOCJI€0BaTENbHbIC
paBHBIE  IIPOMEXYTKHU BpeMeEHU npu
PaBHOYCKOPEHHOM JBHKCHUM C HadaJbHOU
CKOPOCTBIO, paBHOW  Hymo. I3ydenue
JBIDKEHUS 1IapuKa B BA3KOW KHUIKOCTH.

W3yuenne [nBWKEHHS Tela, OpPOIICHHOTO

TOPU30HTAJIEHO

2.2

#H#HPar#H# IMHAMUKA

22.1

[TpuHLIMT OTHOCUTEIILHOCTH T"anmumes.
[IepBriii 3axkoH HproroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [Ipunuun cynepno3uuuu

CUJ1

2.2.3

Bropoii 3akon HeroToHa U1 MaTepuanbHOU
TOYKM B HMHEPLMAIBHOM CHUCTEME OTCYETA
(UCO). Tpermit 3akon HeioroHa s

MaTCpHUaJIbHBIX TOUCK

2.2.4

3akoH  BceMupHOro  TsaroreHus.  Cuna
TskecTd. IlepBas kocMmHueckass CKOPOCTb.

Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenusi. Cyxoe tpeHue. Cuna TpeHUst
CKOJIBXKEHUST W  CWIa TPEHUS  IOKOS.
Koaddunuent tpenus. Cuiia conpoTUBICHUS

IIpH ABMXXCHUU TEJIA B )KUJIKOCTH WA I'a3c

2.2.7

HOCTyrIaTCJ'II)HOC H BpallaTCJIbHOC IBUKCHHNC

a0COJIIOTHO TBEPIOTO Tela

2.2.8

MOMEHT cuJibl OTHOCUTEIBHO OCH BpAILEHUSL.
[Ineqo cunbl. YcnoBus paBHOBECHS TBEPAOTO
tena B UCO

2.2.9

TexHHYeCKue yCTpPOMCTBA:  IOALIUITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue padotsl. M3yuenue npuxeHus
Opycka MO HAaKJIOHHOM IUIOCKOCTH IOJ
JeHCTBUEM HECKOJbKHMX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAKOIINX
B aepopmupyeMoll TpYyKHHE U PE3MHOBOM
oOpasiie, OT BEIWYHHBI UX AedopMarui.
HccnenoBanue yCIIOBUI paBHOBECHS

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPAIlICHUA

2.3

#i#HPar###3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI

23.1 MaTEpHAIBHBIX TOuYeK. Mmmynbc cuiibl U
M3MEHEHHE UMITYJIbca Tela
932 3akoH coxpaHeHus umnyiasca B HCO.
- PeakTuBHOE IBHKEHHE
2.3.3 Pabora cuisl
234 MoIHOCTb CHIIBI
235 Kunernueckass  sHeprusa  MaTepualbHON
- TOuKU. Teopema 0 KHHETUYECKON SHEpTUU
[lorennmaneHast sHeprus. IloTeHuumanbHas
236 JHEPIus yIpyro nedopMupoBaHHOM

npyxuHbl. [loTeHnManbHas sHeprus Tena

BOJIM3HU MMOBCPXHOCTHU 3emiau




HOTGHHI/IaJ'IBHBIe 1 HCIIOTCHIMAJIBHBIC CHIIBI.

CBs13b pa6OTI)I HCIMOTCHIHAJIBHBIX CHJI C

2.3.7 HU3MEHEHUEM MEXaHUYECKOI SHEpIrun
CHCTEMBI Tell. 3aKoH COXpaHECHHUS
MEXaHUYECKON SJHEPIUH

2.3.8 Yupyrue u Heynpyrue CToJIKHOBEHUS

239 TexHudeckue ycTpouCTBa: JBUKEHUE PAKET,

- BOJOMET, KOIIEp, NPY>KUHHBIN ITUCTOJIET

[IpakTtnyeckue pabotel. M3ydeHwe CBs3H

2310 CKOpOCTEH Tell IpU HEYNpPYroM ynaape.

HccnenoBanne cBsi3m  pabOTBl  CHJIBI  C

H3MCHCHHEM MEXaHHMICCKOU OHCPIHUHU TCJIa

MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

##Par###OCHOBBI MOJIEKY JISIPHO-KMHETUYECKOU TEOPUU

3.11

OCHOBHBIE ~ TOJNOXKEHUS  MOJEKYJSIPHO-
KUHETUYECKON TEOPHH. BpoyHnoBckoe
newkenue. nddysus. Xapakrep ABHKESHUS

n BSaHMOHCﬁCTBHH YaCTull BEIICCTBA

3.1.2

Mopenu CTpOE€HHsS Ta30B, KUIKOCTEH U
TBEPABIX Te HW OOBSICHEHHE  CBOMCTB

BEIIIECTBA Ha OCHOBE ATHUX MOJENEH

3.1.3

Macca wmonekyn. KomnuecTtBo BemiecTsa.

[TocTostnHas ABoragpo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus

3.15

Monens  unmeamsHoro  raza.  OCHOBHOE
ypaBHEHHE MOJIEK YIS PHO-KUHETUIECKON

TCOPHUU UACAIBHOIO Ir'a3a

3.1.6

AOGcomroTHas TeMIiepaTypa Kak Mepa cpeHei
KHUHETHYECKOU SHEPIUU TEIJIOBOI'O
JBW>KEHUA 4dacTull raza. [llkana temmepatyp

KennBuna

3.1.7

VYpaBuenne Kianeiipona — MeHzaeneesa.

3akoH [lanpTOoHA




3.18

I"a3oBbIe 3ak0HBI. M30mpoLiecchl B HACATBHOM
rase ¢ NOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA:

U30TEepMa, U30X0pa, u3odapa

3.1.9

TexHuyeckue  yCTpPOMCTBA:  TEPMOMETP,

OGapomeTtp

3.1.10

[Ipaktuyeckue paboTsl. M3Mepenue Mmacchbl
BO3JlyXa B KJIacCHOM KomHarte. MccnenoBanue
3aBUCUMOCTH MEXIy napameTpamu

COCTOSIHUA PA3pCIKCHHOI'O I'a3a

3.2

OCHOBbI TEPMOJIMHAMUKHA

321

TepMO,Z[I/IHaMI/I‘ICCKaH cHuCTCMaA. BHYTpeHHSIH
OQHCPIuAa TepMOﬂHHaMHHCCKOﬁ CUCTCMbI H

CITIOCOOBI €€ N3MEHEHUSI

3.2.2

KommyecTBo TEIIIOTH 1 pa60Ta. BHYTpeHHSISI

QHCPIruAaA OJHOATOMHOI'O NUACAJIbHOI'O Ir'a3a

3.2.3

Bunel tenmonepenaun: TEMIONPOBOIHOCTD,
KOHBEKLHS, U3TydeHHUE. TermnoéMKOCTh Tena.
VYienpHas TEINIOEMKOCThH BeliecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCIJIOIIECpEaAAUC

3.24

[TepBb1it 3aKOH TEPMOJIUHAMHUKH.
[Ipumenenue TIEPBOTO 3aKOHa
TEPMOIMHAMUKU K M30IIpOoLIECCaM.

I'padmueckas uaTepnperanus paboThl raza

3.2.5

Tennossle MamuHbl. [IpuHIMOBL IEHCTBUSA
TeIUI0BbIX MaluH. [IpeoOpazoBanus sHEprun
B TemoBbIXx MammHax. Koadduuuent
nonezHoro  aedctBus  (mamee —  KIIM)

terioBoi MamuHkbl. [ukin Kapao u ero KIT/]

3.2.6

Bropoiu 3aKOH TEPMOJAUHAMUKH.
HeoGpartumocts  mpoueccoB B IpUpPOZE.
TemmoBele  JIBUTATENH. DKOoI0TrnIecKre

MPOOJIEMBI TETUIOHEPTETUKU

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTaTeNb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAUJIBHUK, KOHAUTTUOHED




3.2.8

[IpakTrueckue paboThLI. Nsmepenue

yIEIbHON TEIUIOEMKOCTH

3.3

###Par#H##AI'PEIATHBIE COCTOAHNMA BEIHECBA. ®A30BbIE

I[NEPEXO/IbI

33.1

[TapoobpazoBanue u KOHJICHCAIIH.
Hcnapenue u kuneHue. YJenbHas TeIUioTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTh

TCMIICPATYpPbl KUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAS W OTHOCHUTEJIbHAs BIIAXKHOCTh

BO3Ayxa. HachlllieHHbIH map

3.3.3

Teépnoe  Teno.  Kpucrammmueckue  u
amMopdHble Terma. AHH30TPONHS CBOWCTB
KpPHUCTAJIIIOB. Kunxue KPHUCTAILIBL

CoBpeMeHHbIE MaTepUalIbl

3.34

IInaBnenne wu KpuUucCTaJuiu3anusi. Y nenbHas

TeruioTa rmasieHus. Cydonumanus

3.35

YpaBHEHHE TEIUIOBOTO OaaHca

3.3.6

TexHHuYeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJOTUH
IIOJIyYEHUSI COBPEMEHHBIX MaTepUasoB, B TOM

YUCJIIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOT N

3.3.7

IIpakTuyeckue paboThI. N3mepenue

BJIA)KHOCTH BO31yXa

OJIEKTPOJJUHAMUKA

4.1

#H#HParH# I JIEKTPOCTATUKA

411

DnekTpuzanys Tel. DNeKTpudecKuil 3apsi. [Isa

BU A SJICKTPUICCKHUX 3apsa10B

412

HpOBOJIHI/IKI/I, JAUIJICKTPUKU n

NOJIYIIPOBOAHUKHA

413

3aKOH COXpaHEHHUS IEKTPHUYECKOTO 3apsiia

414

B3aumopeiictBue 3apsnoB. 3akoH Kymona

415

Onektpuueckoe  mone.  Hampspk€HHOCTB

QJICKTPUYCCKOT'O I1OJIA. HpI/IHI_[I/Il'[




cyneprno3uiuu. JluHUM  HanmpsLKEHHOCTH

SJICKTPHUYCCKOI'O ITOJIA

416

PaGora cui 3J€KTPOCTATUYECKOTO — TOJIS.

Ilorenuuan. PazHocTh NOTEHIIMATIOB

4.1.7

HpOBOI[HI/IKI/I N JUSJICKTPHUKHU B IIOCTOSHHOM
OJICKTPUYCCKOM II0JIC. I[I/IBJ'ICKTPI/ILICCKaH

IMPOHULIACMOCTDb

418

DNEKTPOEMKOCTb. Konpnencarop.
DneKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpa.

DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

419

Texnudeckue ycTpoicTBa: 3IEKTPOCKOIL,
JIEKTPOMETP, 3JIEKTPOCTATHUECKas 3alluTa,
3a3eMJICHUE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10

[IpakTnyeckue paloThI. N3mepenue

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar##HITOCTOSHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHbLIX CPEJAX

VYcnosus CYIIE€CTBOBAHUA IIOCTOSIHHOI'O

421 JIIEKTPUYECKOTO TOKAa. VICTOYHMKM TOKA.
Cuna Toka. [locTosiHHBIN TOK
4272 Hamnpsbxenue. 3akon Oma 1715 ydacTka 1emnu
423 DIEKTPUUYECKOE CONPOTHUBJICHUE. Y IENIbHOE
o COTMPOTHUBIICHUE BEIIECTBA
424 [locnenoBarensHoOE, napajiesbHoOe,
o CMEIIaHHOE COCTMHEHNE TPOBOJHIKOB
Pabota snextpudeckoro Toka. 3akon Jlxoyms
425
— Jlenna
4.2.6 MOIHOCTD IEKTPUYECKOTO TOKA
anekTpoaBmxkymas cuia (manee — I3/C) u
427 BHYTpEHHEE CONPOTUBJICHHE HWCTOYHHKA

ToKka. 3akoH Oma Juis MOJIHOM (3aMKHYTOM)

BHCKTqueCKOﬁ IOCIIN. KOpOTKOC 3aMBIKaHUC




4.2.8

DNeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX
METAJJIOB.  3aBUCHUMOCTH  COIPOTUBIICHUS
METaJIOB oT TEMIIEPaTypBbI.

CBepXITpoBOIMMOCTh

4.2.9

OnexTpuueckuil ToKk B Bakyyme. CBolicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoaAHUKH. CoOcTBeHHast u
IpUMecHast IPOBOJIUMOCTh
0JIynpoBoIHUKOB. CBOMCTBa P-N nepexona.

[TonynpoBoiHUKOBBIE TPUOOPHI

4211

DJNEeKTpUYeCKUid  TOK B DIIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JIUCCOLIAAITHS.

DNeKTponan3

4212

DIIEKTPUUYECKU I TOK B razax.
CaMOCTOSTEIPHBIA W HECAMOCTOSTEIHLHBIN
paspsia. PaznyuuHble THIIBI CAMOCTOSITEIBHOTO

pazpsna. Monnus. [Inazma

4.2.13

TexHuueckue  ycTpoHCTBa:  aMmIepMmeTp,
BOJIBTMETP, peoCTaT, HCTOYHUKU TOKa,
JJIEKTPOHArPEBATENIbHBIE puOOpHI,
JIEKTPOOCBETUTEILHBIE npuodopHI,
TEPMOMETP  CONPOTHUBJIEHUS, BaKYYMHBII
MO, TEPMHUCTOPbl M (HOTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI A0, raJIbBaHUKa

4214

IIpakTuyeckue paboTHI. H3yyenune
CMELIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTtouHumka TOKa U €ro
BHYTPEHHEro comnpoTuBieHus. Habmonenue

ANEKTPOJIU3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEHTHI COIePKAHUS

4

OJIEKTPOJJMHAMUKA




4.3

#HPari#M AT HUTHOE I1OJIE. OQJIEKTPOMATI'HUTHA A

VHIYKLUS

431

IlocrosiHHBIE MarHuThHl. B3anMoaencrsue

IIOCTOSAHHBIX MaroHuToB

4.3.2

MaruauTtHoe mone. BekTop MarHuUTHOM
nHAyKuuy.  [IpuHmmMn — cynepnosunmy.
JIuaun marauTHOM MHAyKuuu. Kapruna
JUHUA  MAarHUTHOM  MHAYKUMH  IIOJIA

IIOCTOAHHBIX MarHuTOB

433

MarsHuTtHO€E 10JIE€ MPOBOJHUKA C TOKOM.
KapTuna nmuHUN 10oas JIMHHOTO MPSMOTO
MPOBOJIHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKM C TOKOM. OTmbIT
Opcrena. BzaumopaeiicTBiue mpoBOIHUKOB

C TOKOM

434

Cuna Ammepa, €€ MOJlyJlb U HalpaBJICHUE

4.3.5

Cuna  Jlopenma, €€ wMoayap |
HampaslIeHHEe. JIBWJKEHHE 3apspKEHHOR
YacTULbl B OAHOPOJHOM MarHUTHOM IIOJIE.

PaGora cunbl Jlopenma

4.3.6

SIBneHune 3JIeKTPOMAarHuTHON MHAYKLINU

4.3.7

IToTok BCKTOpPAa MarHuTHOM WHAYKINN

4.3.8

S1C WHIYKIIHH. 3aKoH

3JIEKTpOMAarHuTHOM MHAYKIMU Dapanes

4.3.9

BuxpeBoe anexkrpuueckoe mome. I/C
WHAYKIIMA B NPOBOJHHUKE, JIBHKYIIEMCS
MOCTYNaTEIbHO B OZTHOPOTHOM

MAarduTHOM II0JIC

4.3.10

[IpaBuio Jlenna

43.11

NHIyKTUBHOCTS. SBneHue

camouHaykuu. 9J1C camonHayKInm

4.3.12

9Heprm[ MAargiMuTHOr0O IOJIsI KaTYIIKW C

TOKOM

4.3.13

3J'IeK’I’p0MaFHI/ITHOC I10JIC




TexHuueckue yCTpONCTBA: MOCTOSIHHBIE

MAarHuTHl, ANIEKTPOMArHUTBI,
4.3.14 3JIEKTPOABUIATENb, YCKOPHTEIN
JJIEMEHTApPHBIX YaCTHIl, WHIYKIMOHHAS
eYb
[IpakTuueckue paboTHI. Nzyuenue
MarHUTHOTO TIOJSl KAaTYHIKH C TOKOM.
4315 HccnenoBanue nAeWCTBUS IOCTOSHHOTO

Mar"gura Ha paMKy c TOKOM.
HccaenoBanue SIBJIEHUS

SHeKTpOMaFHHTHOﬁ HHAYKIUA

KOJIEBAHUA U BOJIHbI

5.1

#HPari#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

.11

Konebarenpuast cucrema. CB0OOOIHEBIE
kojeOanus. ["apMOHHYECKHE KOJICOAHUS.
[Tepuon, wacrora, ammutyna u (asa

KoJIeOaHui

512

[IpyxuHHBIA MasTHUK. MaTeMaTU4ECKU

MasiTHUK

5.13

ypaBHeHI/Ie TapMOHHUYCCKHUX KOJIcOaHHIA.
Kunematuueckoe u JUHAMHUYCCKOC

OIMCAaHME KOJICOATEILHOTO JBHXXCHUSA

5.14

[IpeBpamenue SHEPTUu IpH
rapMOHMYECKUX  KosebaHusix.  CBs3b
aMILIUTY 1B KoJIeOaHMi UCXOJHOU
BEJIMYMHBI C aMIUIUTYIaMU KoJieOaHui eé

CKOPOCTH U YCKOPEHUS

5.15

Konebarensubiit  koHTYp. CBOOOIHBIE
3JIEKTPOMarHuTHbIE Kosie0aHus B
UACAUTLHOM  KOJe0aTelIbHOM  KOHTYpE.
AHasioruss MeXIy MEXaHMYECKUMH U
ANIEKTPOMarHUTHBIMU KOJIEOaHUSIMHU.

®opmyia Tomcona




5.16

3aKOH COXpaHEHUs SHEPTUU B UCaTHLHOM

KoJe0aTeIbHOM KOHTYpe

5.1.7

BbIHy)KIICHHBIC MCXAHHNYCCKUC
KoeOaHus. Pe3onanc. Pe3onancuas
KpHUBasl. BreinyxneHHbie

OJICKTPOMAardHuTHBIC KoJIeOaHHS.

5.1.8

Ilepemennsiii  Tok. CuHYycOMJaJIbHBIN

IIEPEMEHHBIN TOK.

5.19

MoIHoCTh MIEPEMEHHOTO TOKa.
AMIUTMTYIHOE U JACHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAIIPSIZKCHUSA

5.1.10

Tpancdopmarop. [TpouzBoacTso,
neperaya U MoTpedsieHue 3IEKTPUUECKOM
SHEPruu. OKOJOTMYECKHE PUCKH IpU
IIPOU3BOJICTBE AJIEKTPUUYECKOW SHEPIHH.
Kynerypa HCTOJIb30BAHUS

QJICKTPOSHEPIUHA B HOBCGI[H@BHOFI KHU3HU

5.1.11

TexHuueckue ycTpoiicTBa: celicmorpad,
ANEKTPUUECKUI 3BOHOK, JMHUU

QJICKTpoICpcaayd

5.1.12

[Ipaktuueckne pabotel. HccnenoBaHue
3aBUCHMOCTH NIEPHUO/IAa MaJIbIX KOJIeOaHui
rpy3a Ha HATU OT JUIMHBI HUTH U Macchl
rpy3a. MccnenoBanue mepeMeHHOro Toka
B Lenu u3 IIOCJIE0BATEIBHO
COCTMHEHHBIX KOHJEHCATOpa, KaTyIIKU U

pesucropa

5.2

#HPar#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

Mexannueckue BOJIHB, YCIIOBUSA
pactipoctpanenus. llepuon. Ckopocth
>21 pacrpocTpaHeHUsi M JUIMHA  BOJIHBL
[Tonepeunsle ¥ TPOAOIbHBIE BOJIHBI
£0o ###Par### Nntepdepenuus u qudpakuus

MEXaHNYECCKUX BOJIH




5.2.3

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3ByKa

524

DNEKTPOMAarHUTHBIE  BOJHBL Y CJIOBHUSA
W3JIyYE€HUSI  DJICKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTanus BektopoB E, Bu v

B 3J'I€KTpOM&FHPITHOfI BOJIHE B BaAKyyM¢€

525

CBoiicTBa  AJIGKTPOMArHUTHBIX  BOJIH:
OTpa)KEHHE, MPEIIOMIICHHE, TTOJIPU3ALIHS,
mudpakaus, uHTepdepennus. CKOpOCTh

OJICKTPOMArdMTHBIX BOJIH

5.2.6

[IIxana JJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHNEe 2EKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHBI PagruoCBiA3N U TCIICBUACHUS.
P aJIUOJIOKaI . :‘)HGKTpOMaFHI/ITHOC

3arpsAI3HEHUE OKPYKAIOLIEH Cpebl

5.2.8

TexHu4eckue ycTpoMCTBa: MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIBTPa3BYKOBast
JUAarHOCTHKAa B TEXHUKE M MEIUIIMHE,
pamap, pagHONPUEMHUK,  TEJIECBHU30D,

aHnTeHHa, Tenedon, CBY-neun

5.3

H#HParH#OIITUKA

53.1

IIpssmonuHenHoe pacIpoCcTpaHEeHHE

CBeTa B OJIHOPOAHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
ceera. [locTpoeHne n300paxeHHil B INIOCKOM

3epKaie

533

[pemomienrie cBeTa. 3aKOHBI TIPEITIOMIICHHS
CBeTa. AOCOJIFOTHBIHN moKa3areb

pCIIOMIICHUA

534

[Tonuoe BHYTpPEHHEE OTpakKeHHE.
[IpenenbHbINA Yroi MOJIHOTO BHYTPEHHETO

OTpaKCHUA




5.3.5

Hucnepcusi  cBera. CIOXHBIA  COCTaB

Oenoro ceera. Llper

5.3.6

CoOuparomue ¥ pacceuBalONINe JIMH3BI.
Tonkast nmuH3a. POKYCHOE paccTOsSHUE U
ONTHYECKass CWJIa  TOHKOM  JIMH3BI.
[Toctpoenue U300paKeHUH B
cOOMpAaIOIIUX U PACCEUBAIOIIUX JTHH3AX.
®opmysia TOHKOM JIMH3BL. Y BEJIUYECHHUE,

aBaeMoe€ JIMH30U

5.3.7

IIpenensr [IPUMEHUMOCTHU

reOMETPUYECKOMN ONTUKHU

5.3.8

Wntepdepentuss  cBera. KorepeHtHbie
UCTOYHHUKHU.  YCiIOBUS  HaOIIOEeHUsS
MaKCUMYyMOB u MHUHHMYMOB B
UHTep(EPEHIMOHHON KapTUHE OT JBYX

CI/IH(ba?;HI)IX KOTCPCHTHBLIX HCTOYHHNKOB

5.3.9

Hudpakmus  cera.  JudpaxumonHas
pemérka. YciaoBue HaOIIOICHUS TJIaBHbBIX
MaKCUMYMOB npu MaJICHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmamm CBCTa
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TexHnueckue ycTpoicTBa: OYKH, JIyIa,
¢doroanmnapar, MPOEKIUOHHBINA ammnapar,
MHUKpPOCKOI,  TEJECKON,  BOJOKOHHAs
ONTUKA,  TU(PAKIMOHHAS  peléTKa,

TIOJISIPOU T

5.3.12

[Ipaktnueckne  pabotel.  M3mepeHue
rokasaress npeiaomiieHus. Mecnenosanue
CBOMCTB  M300pakeHMH B  JIMH3aX.

Ha6J'IIO)IeHI/IC JAUCIICPCHUU CBCTA

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

['paHMIIBI TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKHU. Ilocrynarst TEOpUu

OTHOCHUTCIIBHOCTH: HHBApPUAHTHOCTH




MOJyJIi CKOPOCTH CBeTa B BakKyyMme,

MPUHIUI OTHOCUTEILHOCTH DWHILITEHHA

6.2

OTHOCUTEIHLHOCTD OOTHOBPCMCHHOCTH.
3aMCIUICHI/IC BPpEMCHU W COKpPALICHUC

JUIAHBI

6.3

DHEprusi 1 UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs13b MacCHI C 3HCpFI/IeI71 U UMITYJIbCOM

CBO6OI[HOI>1 YaCTHUIIBI. BHCpFI/IH IIOKOA

CBOOOHOI YaCTHULIbI

KBAHTOBAS ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OIITUKH

711

®otonbl. Popmyna Ilmanka  cBs3m
sHepruu (poToHa C ero YacTOTOMH. DHeprus

" UMITYJIbC CbOTOHa

7.1.2

OtkpsiTHE U YICCIICIOBAaHKE
¢doroaddexra. Ombirer A.I'. Cronerona.

3akoHb! poTodddexra

7.1.3

VYpaBHeHue DOHHIITENHA IS

dorodpderra.  «KpacHas  rpaHUIAN

¢dorordpdexra

7.14

JaBnenue ceeta. OnbiThl [1.H. JIeOGenena

7.1.5

XHUMHUYECKOE JIENCTBUE CBETA

7.1.6

TexHUYeCKHEe YCTpOHCTBA: (POTODIIEMEHT,
(dhoTomaTuuK, COJTHEYHAas Oarapes,

CBCTOOMNO]

7.2

CTPOEHUE ATOMA

721

Mogenr atoma  Tomcowna. OIIBITEI
Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

7.2.2

IToctymater  bopa.  HMsmyuenue u
MOIJIOIIEHUE (OTOHOB MPHU  IEPEXO0Je
aToMa ¢ OJHOTO YPOBHS DJHEPrUU Ha

npyroii.  Bugel  cnektpoB.  Chektp

ypOBHeﬁ 9HEPTHUU aTOMA BOAOpOAA




7.2.3

BomnHoBEIE cBOMcTBa 4yacThll. BOJIHEBI 1€
Bpoiins. KopnyckynsipHO-BOTHOBOM
nyanu3M. Jludpakimuss SIEKTPOHOB Ha

KpucTtajuiax

724

CroHTaHHOC U BBIHYXXICHHOC U3JIYYCHUC.

YcTpoiicTBO M IPUHIKIT pabOTHI Jlazepa

7.2.5

TexHuueckue ycTpoicTBa: ClieKTpaIbHbIN
aHayn3 (COEKTPOCKOIT), Ja3ep, KBaHTOBBIM

KOMITBIOTEP

7.2.6

[IpakTtuyeckue pabotel. HabGmronmenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A4/1PO

7.3.1

Meroasl HaOMIOJECHUS W PErHCTPAIUU

QJICMCHTAPHbIX YaCTUIT

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH.  OIIBITHI
Pesepdopna 1o ompeseneHUI0 cocTaBa
paaroakTUBHOTO w3nydeHus. CBoHCTBa
anbda-, Oera-, ramMma-Mu3JIy4eHHUs.
BrusiHue paguoakTUBHOCTH Ha JKUBBIC

OpPraHU3MbI

7.3.3

OTkpplTHE  TPOTOHA U HEUTpOHA.
Hyxnonnast monens sinpa ['eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe 4ucio

sapa. M3otomsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIA  Oeta-pacman. ['amma-
W3JIy4eHue. 3aKOH  PaJlOaKTUBHOTO

pacmana

7.3.5

OHeprus CBSI3M HYKIOHOB B sJIpe.

SAnepusie cuibl. JlehexT macchr simpa

7.3.6

SAnepuble peakunu. [leneHue u cuHTE3

saep

7.3.7

Snepuenii  peakrop.  TepmosinepHsli

CHUHTC3. Hp06J'ICMBI U TCPCICKTUBBI




AIEPHOM  DHEPreTUKH. IKOJIOTHYECKUE

ACIICKThI H,I[CpHOﬁ OHECPre€TUKU

7.3.8

OnemeHTapHple  4actuipl.  OTKpeITHE
IIO3UTPOHA. @yHIaMEHTAIIBHBIE

B3aNMOIEUCTBUSI

7.3.9

TexHu4yeckue yCTpPOWCTBAa:  JO3UMETP,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aroMHas bombOa

7.3.10

ITpakTnueckue paboTel. MccnenoBanue

TPEKOB YaCTHIL (o TOTOBBIM

(dhotorpadusm)

SJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3gH0r0 HeOa. Co3Be3nus, spKue

3Bé3I[LI, IIJIAHETBI, X BUIMMOC ABHMXXCHHC

8.2

Conneunas cucrema. IInaHeTsl 3eMHOM
TPYIIIIBI. IInaneThI-rUraHnThI u ux
CIIYTHUKH, KaPJIMKOBBIC IJIAHCTHI. Maingsie

testa COJTHEYHOU CUCTEMEL

8.3

Comanie, ¢orochepa wu  armocdepa.

CoHeuHas akTUBHOCTD

8.4

Hctouynuk sHeprun CosHiia 1 3B€371

8.5

3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKH:
Macca, CBETUMOCTb, Painyc, TEMIIEPATYpPa,
nx B3aUMOCBSI3b. Jnarpamma
«CTEKTPAIBHBIA KJIACC — CBETUMOCTBY.
3BE31bl TJIABHOW IOCJIEI0BATEIBHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTbY» JUIs

3BE€3]] IJIaBHOM MOCIIEI0BATEILHOCTH

8.6

###Par###BuyTpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE MpeICTaBICHUS 0
MPOUCXOXKACHUH U dBoroK CONHIIA U

3BE3. DTAaIlbl )KU3HHU 3BE3]

8.7

Mneunsnii  [lyre — nHama [amaktmka.

CnupanbHass ~ cTpykTypa [ amaktukwy,




pacmipeneneHue 3BE3N, Ta3a W IBUIM.
Ilonoxenne wu nBuxenue CoiaHIOa B
lanaktuke. Ilmockas u  cdepuueckas

IOACUCTEMBI INamakTukn

8.8

Tunel ramaktuk. PagworalakTukun o

KBa3apbl. YEpHBIE ABIPHI B sIpax ralaKTUK

8.9

Bcenennas. Pacmupenue  BceneHHOM.
3akon XaOb6na. Pa3beranue rajgakTuK.
Bo3pact u paguyc Bcenennoit, teopus
Bbonbmioro B3peiBa. Mogenb «ropsuei

Bcenennoi». PennkroBoe n3irydeHne

8.10

Macmtabnass  ctpykrypa  BceneHHoit.
Meraramnaktuka. Hepeménnanie mpooieMbr

ACTPOHOMHH




YYEBHO-METOAUYECKOE OBECIEYEHUE OBPA30OBATEJBLHOIO
MPOLIECCA
OBSA3ATEJILHBIE VYEBHBIE MATEPHAJIBI 1151 VUEHUKA

METOIUYECKHUE MATEPHAJIBI JIUVIA YYUTEJIA

HU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



