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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o @u3uke 0a30BOr0 YpPOBHS Ha YpPOBHE CpEAHEr0 OOIIEro
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUI K pe3yIbTaTaM OCBOCHMS
OCHOBHOM 00pa3zoBaTesibHOW Mporpammsbl, npeactaBieHHbix B @I'OC COO, a takxke ¢
yuétoM (penepasibHOM paboyeil mporpamMMbl BOCIHMTAHHUS W KOHUEHIMM IPENOJaBaHUS
yueOHoro mpenmera «®Puszuka» B 00pazoBaTeNbHBIX OpraHu3auusax Poccuiickoil
®denepann, peali3yoIMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOTrPAMMBI.

Coneprkanue mporpamMmsl Mo (pU3MKe HampaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-
HAy4yHOW KapTwHbI Mupa oOydarommuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACITEIbHOCTHOTO Noaxoa. [Iporpamma no ¢usnke
cootBercTBYyeT TpeboBaHusiM OI'OC COO k mIaHupyeMbIM JTHYHOCTHBIM, IPEIMETHBIM U
METalpeAMETHBIM pe3yibTaTaM OOyYeHHs, a TaKXE YYUTHIBAET HEOOXOAUMOCTb
pealiu3alluid MEXIPEAMETHBIX CBA3€H (U3MKU C €CTECTBEHHO-HAyYHBIMH Y4e€OHBIMU
npenMeramMu. B Hell onpenensitoTcsi OCHOBHBIE €M W3Y4eHMs] (U3MKM Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHMs, MJIAHUPYEMbIE PE3YJbTaTbl OCBOCHUS Kypca (U3MKHU:
JMYHOCTHBIE, METAIIPEIMETHBIE, ITpeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

eIIAHUPYEMBIE PE3YJIbTAaThl OCBOCHHUS Kypca (pu3MKuM Ha 0a30BOM YpPOBHE, B TOM
YuCIIe PEAMETHBIE PE3YNIbTATHI IO FO1aM 00yUYEHUS;

e coJiepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM o0y4eHusl.

dusuka Kak Hayka o HamOoJjee OOIMX 3aKOHAX MPUPOJIbI, BHICTyHass B KaueCTBE
y4yeOHOro mpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUU 00
okpyxatoiieM mupe. [IIkoapHbI Kypc GU3HKK — CHCTEMOOOPAa3YIOIINiA 1J11 €CTECTBEHHO-
Hay4YHbIX Y4E€OHBIX MPEAMETOB, IOCKOJbKY (PU3NYECKHE 3aKOHBI JEXAaT B OCHOBE
MPOLIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHEH, Ouojorueu, ¢uznueckoud reorpadueil u
actpoHomuei. Mcronb3oBaHue U aKTUBHOE IPUMEHEHUE (PU3UUECKUX 3HAHUW ONpeensieT
XapaKkTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B c(epe SHEPreTUKH, TPAHCIIOPTA,
OCBOEHHMSI KOCMOCA, MOJIyYEHHs] HOBBIX MATEpUAJIOB C 3aIaHHBIMUA CBOMCTBAMH U APYTHX.
N3yuyenne (u3MKu BHOCUT OCHOBHOM BKJAJ B (OPMHUPOBAHUE €CTECTBEHHOHAYYHOU
KapTUHBl MHpa 0O0ydYaromuxcsi, B (OPMUPOBAHUE YMEHUH MPUMEHSTh HAyYHBIH METOJ
MO3HAHUS MPU BHIMOJIHEHUN UMHU YUEOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca Gu3uKu 71 YPOBHS CpeAHEro o0IIero 00pa3oBaHMs MOJ0KEH PsiT
UJEN, KOTOPbIE MOXKHO paCCMaTPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypCc SBISETCA JIOTUYECKU
3aBepUIEHHBIM, OH COJEPKUT MaTepHall W3 BCEX pas3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes eenepanuzayuu. B coOoTBETCTBHM C HEl maTepuall Kypca GU3NKUA 00bETUHEH
BOKpYT pu3nueckux teopuil. Begymum B Kypce siisieTcss popMupoBaHue IpeiCTaBIeHUN
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE peanuzauuss TpeArnosiaraeT  HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHANAa (PU3HUYECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKH C
pazBuTMEeM O0IIecTBa, a TaKkKe C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMHU MPOOTIEMaAMHU.



Hoesa npuxnaonoii nanpasnrennocmu. Kypc pusuku mpeamosnaraeT 3HAaKOMCTBO C
IIUPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTHUYECKUX TPUIIOKEHUH M3yUYEeHHBIX TCOPHH U
3aKOHOB.

Hoes sxonoeuzayuu peannusyercs IOCPEACTBOM BBEICHUS JIEMEHTOB COJICPIKAHUSA,
MOCBSIIIEHHBIX AKOJIOTHYECKAM TMPOOJIEeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKA M TEXHOJOTHH, a Takke OOCYXICHHS TpoOJieM paldOHAIBLHOTO
IPUPOJIOTIONH30BAHUS U IKOJIOTHUECKON Oe30macHOCTH. CTEp)KHEBBIMH JJIEMEHTAMHU
Kypca (U3UKH Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs SABISIOTCS (PU3NUECKHUE TCOPHUH
(popmupoBanue MpEACTaBICHUNH O CTPYKType MOCTPOCHUS (DU3MUECKON TEOPHH, POJIH
(GbyHIaMEHTAIBHBIX 3aKOHOB M TIPUHITUIIOB B COBPEMEHHBIX MPECTABICHUSAX O MPHUPOJIE,
TPAaHMIIAX TPUMEHUMOCTH TEOPUM, JJII OMHCAHUS €CTECTBCHHO-HAYYHBIX SIBIICHUUA W
MIPOIIECCOB).

CucTeMHO-AeSTEILHOCTHBIN MOAX0/] B Kypce GU3UKH peaIu3yeTCs MPEXkKIE BCETO 3a
CU€T OpraHu3aluu SKCIEPUMEHTAIBHON JesATeIbHOCTH oOyuarommuxcs. s 6a3zoBoro
YPOBHS Kypca (PU3UKH — 3TO UCIOIB30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPHIE B pOrpaMme 1o Gpu3nke o0beANHEHBI
B OONIMI CMIMCOK YYEHUYECKUX MPAKTUYECKUX PaOOT. BriieneHne B ykazaHHOM TEpeydHe
nabopaToOpHbIX PabOT, MPOBOJUMBIX JJI KOHTPOJS M OIICHKH, OCYIIECTBISAETCS
y4aCTHUKaMU 00pa30BaTEIBLHOTO Tpoliecca MCXOs U3 OCOOCHHOCTEH IJIAHUPOBAHUSA U
ocHamieHusi kabunera usuku. [lpu >TOM OOecneunBaeTcss OBIaJeHUE OOYyYArOITUMUCS
YMEHUSMH TTPOBOJIUTH KOCBEHHBIC N3MEPEHHUS, UCCIICOBAHUS 3aBUCHMOCTEH (hHU3HMICCKUX
BEJIMYMH M MIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIIOKCHHBIX THITOTE3.

Bosbiioe BHUMaHWE yAEISIETCS PEIICHUIO PACUETHBIX U KaUYeCTBEHHBIX 3aaad. [Ipu
ATOM IS Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISTFOTCS 3aa4M C sIBHO 3aJlaHHON (pr3mdecKkoi
MOJIETIbIO, TO3BOJISIFOIIME TPUMEHSATHh HM3y4YeHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OTHOTO pa3iena Kypca, TaK W WHTETPUPYS 3HAHHWS U3 pas3HbIX pasnenos. Jlius
KAueCTBEHHBIX 3a/1ad TMPUOPUTETOM SBISIOTCS 3aJaHus Ha OOBSICHEHHE MPOTEKAHUs
(GU3MYeCKuX SBICHUW U TMPOIECCOB B OKPYXKAIOMICH KHU3HU, TpeOyroIlmre BbIOOpa
(bU3UYECKON MOJEH JIJISl CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k marepuasbHOTEXHHUUECKOMY
obecrieueHnt0 yueOHOTo Tpoliecca 6a30BbIi YpOBEHb Kypca (M3UKK Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus TODKEH U3y4aThCs B YCIOBHUSIX MPEIMETHOTO KaOnHeTa GU3UKU UITU
B YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO Iukia. B
kaOuHere (U3MKU JOJDKHO OBITh HeoOxoaumoe gabopaTopHoe 00O0pydOBaHUE MJis
BBITIOJTHCHHSI YKA3aHHBIX B MPOTpaMMe MO (PU3HKE YICHHYECCKUX MPAKTHYCCKUX PadoT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHcTpanimoHHOe 000pya0BaHHe (HOPMUPYETCS B COOTBETCTBUHU C MPUHITUIIOM
MUHHAMAQJIbHOH JIOCTATOYHOCTH M OOCCICYHMBACT IIOCTAHOBKY TIEPCUMCIICHHBIX B
mporpamMme 1o (pu3nKe KIFOYEBBIX JEMOHCTPAIIAN TSI HCCIICOBAHUS N3YIaeMbIX SBIICHUN
U TPOIECCOB, OMIMPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, HMX TEXHUYECKHUX
MIPUMEHECHUM.

JlabopaTopHoe  00OpymOBaHHWE I  YYEHWYECKHX  TMPAKTHYECKUX  paboT
dbopmupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére OJTHOTO
KOMIIEKTa Ha JABYX oOOydwaromuxcsi. TemMaTHdecKhe KOMIUIEKTHI JIabOpaTOPHOTO
000opyI0BaHUs JOJKHBI OBITh MIOCTPOCHBI HA KOMITJIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX



U uudpoBbIX MPHOOPOB, a TAKXKE KOMIIBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHIE
1M (ppoBBIX TabOpaTOPHiA.

OCHOBHBIMHU HEJIIMHU U3yUEHUs] PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

ehopMHpOBAHUE HHTEpPECA U CTPEMJICHUS OOYYaIOIIUXCA K HAYyYHOMY H3YUYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE IMPEACTABICHUM O HAYYHOM METOJE TMO3HaHUA U (OPMUPOBAHUE
UCCIIeI0BATEILCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

ehOpMHpPOBAHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa HU3Y4YEHHUSI OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

eopMUPOBAHNE YMEHHUI OOBSCHATH SIBICHUS C HCIOJIb30BAaHUEM (PHU3UUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

ehOpMHpPOBAHUE TPEJACTABICHUNA O POJU (PUINKK I Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne 3TUX Leledl 00ecleunBaeTCs pEelIeHUEM CIEAYIOIMX 337ad B
npouecce U3yyeHus Kypca GU3NKU Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHus:

eIIpHOOpPETEHNE CHUCTEMBl 3HaHMM 00 0O0muX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSAX, BKIIOYAs MEXAHUKY, MOJEKYJSIpHYIO (U3UKY, 3IEKTPOJIUHAMHUKY,
KBAaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

¢)OpMHpPOBAHNE YMEHHI TMPUMEHATh TEOPETUYECKHE 3HAHMS [JIsi OOBSCHEHUS
bu3nUecKuX SIBJICHUM B TNPUPOAEC U JUIsl TPUHATHS TNPAKTHUYECKUX pEHIeHUH B
ITOBCEJHEBHOM KU3HU;

®OCBOEHHUE CIOCOOOB pEIICHUs Pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOM (pU3MUecKOon
MOJEJIbIO, 3a7a4, MOJAPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3JaHue (PU3UUECKON MOJENH,
aJICKBATHOM yCJIIOBUAM 33/1a4H;

eTIOHMMaHUE (PU3NMUECKUX OCHOB U MPHUHIIUIIOB ICUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOILYIO CPELLY;

®OBJIAJICHAE METOJAaMH  CaMOCTOSITEJIBHOIO  IUIAHWPOBAaHUS M MPOBEICHUS
(U3MYECKUX SKCIIEPUMEHTOB, aHAJIW3a W MHTEpHpeTraudu WHGOpMALUH, ONpeIerIeHUs
JOCTOBEPHOCTH MOJTYYEHHOTO PE3YJIbTaTa;

® CO3/aHUE YCIOBHM JUIi DPAa3BUTUS YMEHUH IPOEKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpeaHEro oOIero
oOpazoBanusi oTBoauTcs 136 ywacos: B 10 kiacce — 68 yvacoB (2 yaca B Hexaenwo), B 11
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (pu3uke nepeyeHs JadopaTOPHbIX U MPAKTHUYECKUX
paboT ABISIETCS PEKOMEHJIOBAHHBIM, YUUTENb JI€laeT BbIOOP MPOBEIEHUS JTa0OPATOPHBIX
paboT 1 OMBITOB C YUETOM MHIMBUIYATBHBIX OCOOCHHOCTEH 00y4aroImuXxcsl.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

dusnrka — Hayka o npupone. HaydHele METOIBI IMO3HAHMS OKPYXKAOIIETO MUpA.
Poub skcriepuMenTa u TEOPUM B MPOLIECCE O3HAHMSI TPUPOABL. DKCIIEPUMEHT B (pU3HKeE.

MopnenupoBanue (U3MYECKUX SBJICHHA M 1poueccoB. HayuHble THIOTE3BI.
dusuyeckrue 3aKOHbBI U TEOpUU. ['paHUIBl NPUMEHUMOCTH (PUIUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb 1 MecTo (u3HKM B OPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MUpa, B
[IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHUE. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JIBMKEeHUA. Cuctema
orcuéta. TpaekTopus.

[Tepemenienne, CKOPOCTh (CpeiHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOM TOYKM, HX TMPOCKIMH HA OCH CHUCTEeMbl KoopauHaT. CroxxeHue
IIEPEMEILIEHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSAMOJIMHEWHOE JABWXeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsI, MyTH U MEPEeMEIICHUsS MaTepuaibHOU
TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUSI.

KpuBonuHeitHoe nsuxeHue. [[BH>KEHHE MaTEepUaIbHOM TOUKM IO OKPYXHOCTHU C
IIOCTOSIHHOM T10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsI CKOpOCTh. [lepuon u
yacToTa obparieHus. LlenTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE MPUMEHEHUE: CHUIAOMETP, JIBHKECHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE MEpE/Iavu.

Jlemoncmpayuu

Mopens cucrtembl OTCYETA, WIUIIOCTpPAUUs KUHEMATHYECKUX XapaKTEPUCTHK
JBUKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGniogenue nBMXKEHHMS Tella, OpOIIEHHOrO IMOJ YIVIOM K TOpPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hamnpapienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHne HEpPaBHOMEPHOTO JBWKEHHSI C 1IEJIbI0 OMNPENENICHHs] MIHOBEHHOM
ckopocTu. McciaegoBaHue COOTHOILICHHS MEXAY MyTSAMH, MNPONUIAECHHBIMUA TEIOM 3a
MOCJIEA0OBATEIbHbBIE PABHBIE MPOMEXKYTKH BPEMEHHU MPH PABHOYCKOPEHHOM JBUKEHUH C
HAYAJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.



N3ydeHne nBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yyenue ABUKEHUS Tesa, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutTenbHOCTH ['anmunes. IlepBeiii 3akoH HbroTrona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuil. Bropoi 3axkoH Herotona st
MarepuaibHOU TOUKH. TpeTuii 3akoH HbroTOHA U1l MaTepUAIbHBIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenue. Buasl TpeHusi (mokosi, CKoibxeHus, kaueHnus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJBKEHHUS U cwia TpeHus mokos. Koaddumuent tpenus. Cua
COITPOTHUBIICHUS MPH IBMKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynaTenpHOE U BpalllaTelIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauleHus. [lnedo cuibl. YcnoBus paBHOBECUS
TBEPJOIO TeIA.

TexHnueckue yCTpOMCTBA U MPAKTUUYECKOE IPUMEHEHHUE: TTOAIIUITHUKY, JBUKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBenue nHepuuUU.

CpaBHeHuEe Macc, B3aMMOJICUCTBYIOIINUX TET.

Bropoit 3axkon HeroToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI  YHPYTOCTH, BO3HHMKAKOIIUX B IMPYXKUHE U
pPE3MHOBOM 00pasiie, OT ux JAehOopMaIIH.

HccnenoBanue yCcinoBUlA paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

NMnynbe MatepuaibHOM TOYKU (Te€ja), CUCTEMbl MAaTepHAIbHBIX TOYeK. MMImymbe
CHJIBI M W3MEHCHHE WMITYJbCa TeJa. 3aKOH COXPAHEHUs WMITyJbca. PeakTuBHOE
JIBUKEHHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass »Heprusi MarepuaibHOW TOuku. Teopema 00 W3MEHEHHUH
KUHETUYECKOU dHepruM. [loTeHunanbHas sHeprus.

[ToTenmuanpHas >HEPrUsi ynpyro aeGpopMUpPOBAHHOW MpykuHBL. [loTeHIManbHas
SHEPTUs TeJa BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHmanpHbIC ¥ HEMOTCHITMATBHBIC CHIIBI. CBSI3b PAOOTHI HEMOTEHITUATBHBIX CHJT
C MU3MEHEHHEM MEXaHUUYECKON ASHEPTHHU CUCTEMbI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
IPYXUHHBIN IUCTOJIET, IBUKEHNE PAKET.

JlemoHCcTpannmn

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[Tepexon noTeHLMANbHON SHEPTUH B KUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyeHnue abCOMOTHO HEYNIPYroro yjaapa ¢ NOMOILIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3U padOTHI CUJIbI C U3BMEHEHUEM MEXAHUYECKON SHEPIUH Tesla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmwxkenue. Juddysus. Xapaktep ABWKEHHS U
B3aMMO/JICHCTBUS YacTHUIl BellecTBa. MoJIeu CTPOEHHS ra30B, JKUIKOCTEN U TBEPABIX TEll
1 00OBSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ITHX Mojelieid. Macca u pa3Mepbl MOJIEKYII.
KonunuectBo Bemectsa. [Tocrosnnas ABoraapo.

TenmoBoe paBHOBecue. Temmepatypa u €€ wusmepenue. lllkanma Temmneparyp
Llenbcus.

Mopens uneanpHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYISAPHO-KMHETHYECKOU
TEOPHH HJEATBHOrO rasa. AOCONIOTHAs TeMIepaTypa Kak Mepa CpelIHEed KUHETHYECKOU
SHEPruM TEIJIOBOrO JBMKEeHMs 4dactul raza. lllkana temneparyp KenbBuHa. I'a3oBbie
3aKOHbl. YpaBHeHUe MeHnneneeBa—Knaneiipona. 3akon [lanbToHa. HM3ompoueccsl B
UJaNbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBlieHUE
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4ecKkue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BelecTBa, (pororpaduu MOJIEKYI
OPraHUYECKUX COCAUHECHUMU.

OnbeiThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOECHCTBUS.

Monenb, wiutocTpupyomas Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI MI€aJIbHOTO T'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEPEHHI 00bEéMa
KOMHATBI, TAaBJICHUS] U TEMIIEPATYPhI BO3yXa B HEMl.

HccnenoBanrie 3aBUCUMOCTH MEK]ly TTapaMeTpaMU COCTOSIHUSI pa3peKEeHHOTO ra3a.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHSE DSHeprus TEPMOJIUHAMHUYECKOU
CUCTEMBI 1 c11oco0bI €€ n3Menenusi. KonmndaecTBo TemioTsl U pabota. BHyTpeHHsIs 23HEpTUs
OJIHOATOMHOTO MJICAJIbHOTO ra3a. Buapl Temionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIUS,



U3JIy4YeHue. YJenbHas  TeIUIOEMKOCTh  BemiecTBa. KolMuecTBO — TEIJIOTHI  MpHU
TeIIonepeaaye.

[Tonsitue 06 anuabaTHOM mporiecce. [lepBrlil 3akoH TepMmoanHamMuKku. [Ipumenenue
NEPBOro 3aKOHA TEPMOJMHAMUKH K U30mpoleccaM. ['paduyeckas uHTepnperanus padboThl
rasa.

Bropoii 3akoH TepMoguHaMuku. HeoGpaTtuMocThb MpoiieccoB B MPUPO/IE.

TernnoBble MamuHbl. [TpuHIUMOB AecTBUS TeIIoBBIX MaiuH. [IpeoOpazoBanus
DHEPTUU B TEIUIOBBIX MammHax. KodpuIMeHT moie3Horo AeHCTBUS TEIJIOBOM MAaIUHBI.
[Mukn Kapao m ero xo3¢p@UIMEHT TMOJIE3HOTO MEUCTBHUS. DKOJIOTHYSCKHE MPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHuyeckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHUE: JBUraTelib BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHue BHYTPEHHEH SHEPTUu Teja MPU COBEPIICHUU PabOThI: BHUIET MPOOKHU U3
OYTBUIKHU TIOJT IEHCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TPyOKe MyTEM
TpeHus (BUICOIEMOHCTpPAITHS).

M3MeHeHne BHYTpPEHHEW 3HEpruu (TEMIIEpATyphl) Tella Mpu Temionepenadye. OnpIT
no aanabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT C BO3MYIIHBIM OTHHMBOM). Mojenu
MapoBO TypOWHBI, IBUTATENIsl BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u kKoHaeHcauus. lcmapeHue u kuneHue. AOCONIOTHASsT U
OTHOCUTEJbHAS  BJIAXHOCTh BO3ayxa. HaceimeHHslidi mnap. YaenpHas — Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT AaBICHUS.

TBépnoe teno. Kpucramnmueckue u amop@Hbie Tena. AHU3O0TPOINHUS CBOWMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHble MaTtepuanbl. [liaBieHue wu
KpucTayui3anus. Y aenbHas TemioTa miasienus. Cyomumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KQIOPDUMETP, TEXHOJOTMH TMOJY4YEHUSI COBPEMEHHBIX MAaTE€pUajIoB, B TOM YHUCJE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGntonenue HarpeBanus U MjaBJieHUs] KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTauioB.

YyeHndeckuil SKCIIepUMEHT, J1a0OpaTOpHbIE PAOOTHI

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuxa



DnekTpu3anus Tell. JJIEKTpUuueckui 3apsan. J(Ba BuAa SIEKTPUUECKUX 3apsIO0B.
[IpoBOOHUKH, NHUAJIEKTPUKA W TMOJYNPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsaa.

B3aumopeiictBue 3apsanoB. 3akoH Kymona. ToueuHblil snekTpuueckuid 3apsl.
DnekTpudeckoe noiie. Hanmpssk€HHOCTh anekTprudeckoro nodis. IlpuHuun cynepno3unuu
ANEKTPUUYECKUX NoJieh. JIMHNK HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGorta cun snekrpoctatnueckoro mnois. I[loreHuuan. Pa3HOCTh MOTEHIMAIOB.
[IpoBOIHMKM W JAUINEKTPUKH B  JJIEKTPOCTATHYECKOM mone. Jludnexkrpuueckas
MPOHULIAEMOCTb.

Onexktpoémkocts. KonpmeHcatop. DIJIEKTPOEMKOCTHh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOro0 KOHJIEHCATopa.

TexHuyeckue yCTpoOWCTBA M NPAKTHYECKOE NPUMEHEHME:  AJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUUECKAs 3aIlUTa, 3a3EMJIIEHUE 3JIEKTPONPHOOPOB, KOHIEHCATOD,
KOIMPOBAJIBHBIN aIllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEJ.

DIEKTPUUECKOE TOJIE 3aPSAKEHHBIX TEL.

IIpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUIECKOM TTOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAW IUIACTHH,
PaCCTOSTHUSI MEXK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

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

DNEeKTPUYECKUA TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. VICTOUHUKM
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 151 ydacTKa LETH.

DONEeKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTHBJICHUE  BEIECTBA.
ITocnenoBarenbHOE, MapalIEIbHOE, CMEIIAHHOE COCIMHEHNUE IPOBOJHUKOB.

Pabota snextpudeckoro Toka. 3akoH J[xoyns—Jlenia. MoOHOCTh 31EKTPUIECKOTO
TOKa.

DJIEKTPOJABUKYIAsl CUJa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa J1i71s1 TOJTHOM (3aMKHYTOM ) AiekTpuueckoit rienu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs MPOBOJUMOCTH TBEPABIX METAUIOB. 3aBUCHUMOCTH CONPOTHBIICHUS
METaJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBoguuku. CoOCTBEHHAs M MPUMECHAs TTPOBOJUMOCTH TMOJYITPOBOTHUKOB.
CgoiictBa p—N-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOPaxX M paciuiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTUUYECKAS
JACCOLMALINS. DIICKTPOIIH3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOATENbHBIA U HECAMOCTOSITENbHBIA pa3psIl.
Monuus. [1na3ma.



TexHuyeckue ycTpoucTBa M NMPAKTHUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocTar, UCTOYHUKU TOKAa, 3JIEKTpOHArpeBareibHble MPUOOPHI, AIEKTPOOCBETUTEIHHBIC
npuOOpPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN AHO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTH CONPOTUBIICHUS IIMJIMHIPUYECKUX MTPOBOJHUKOB OT JJIMHBI, TUIOIIAAH
MONEPEYHOr0 CEYEHHs U MaTepuraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe  wW3MepeHHMe  DIEKTPOABMXKYIIEW  cwibl. KopoTkoe — 3aMbIkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psa U IpOBOJIUMOCTh BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHne cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepeHne BAEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaOGmronenue amexTpoiusa.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce oCylIECTBISETCSA C YUYETOM
COJICPKATENIbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meorxcnpeomemnvie nowsimusi, CBSI3AHHBIE C H3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBIICHWE, HAay4YHbINH (akT, Tumore3a, Qpu3nuecKkas BEJIWYHWHA, 3aKOH, TEOPUS,
HaOII0ICHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHUH, JIMHEWHas (QyHKIus, mapaboda,
runepOoa, ux rpadukd U CBOWMCTBA, TPUTOHOMETpPUUECKUE (YHKIIUU: CUHYC, KOCHUHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl U UX
MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: wmexaHuueckoe JBUKEHHE B JKMBOW mpupone, auddysus, ocMmoc,
TEMJI0OO0OMEH KUBBIX OPTraHU3MOB (BUIBI TEIUIONEpPEayl, TEIJIOBOE pPaBHOBECHUE),
ANIEKTPUUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BELIECTBA, MOJIIPHAS MAaccCa, TEIUIOBBIE CBOWMCTBA TBEPIBIX TEJ, XKUIAKOCTEM U Ta30B,
AIEKTPUUECKUE CBOMCTBA METAJNIOB, AJIEKTPOIUTHYECKAs JUCCOLMALINS, TaJbBaHUKA.

l'eoepaghus: BNaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE IBUKEHUU C HCIOJIb30BAHMEM MEXAHM3MOB, YUYET
TPEHUSI B TEXHUKE, MOAIIUIHUKHU, HCIOJb30BAHUE 3aKOHA COXPAHEHUSI HMIIYJbCa B
TeXHUKE (pakeTa, BOJAOMET W JAPYrue), JBUTAaTeb BHYTPEHHErO CrOpaHus, MapoBas
TypOrHa, OBITOBOM XOJOIWUIBLHUK, KOHAUITUOHED, TEXHOJOTHH MOJIYYSHHUS COBPEMEHHBIX
MaTepualioB, B TOM YHUCIE€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHHU, 3JIEKTPOCTATUYECKAas
3aIlnTa, 3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYUHBIH MIPUHTED,
AJIEKTPOHATPEBATEIBHBIC TPUOOPHI, AITEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.



11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3anmoneicTBHE NOCTOSIHHBIX MAarHuToB. MarHuTHoe
nojie. BekTop MarHuTHOM MHAYKIUU. [[pUHIAN CYTIEPIIO3UIIMN MATHUTHBIX TTOJIEH. JIMHUM
MAarHuTHOW WHAyKIMM. KapTWHa J1WMHAM MarHUTHOM WHAYKUWWA TOJS IMOCTOSTHHBIX
MAarHUTOB.

MarnutHoe moJjie MPOBOJHUKA ¢ TOKOM. KapThHa JMHUNA WHAYKIIMA MarHUTHOTO
OJIS JUTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. BzaumonercTBre NPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna JlopeHna, €€ Moayiab W HampaBieHUE. J|BH>KEHHE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJTHOM MarHuTHOM ToJie. Pabota cumet JlopeHia.

SIBneHHE 3IIEKTPOMArHUTHONM MHAYKUWUU. [IOTOK BEKTOpa MarHUTHOM WHIYKIIHH.
DIIEKTPOJIBIXKYILAsA CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe nanekTpuyeckoe Tosie.  DJEKTPOJABMKYIAs ChJla HWHAYKIUA B
MIPOBOAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHuTHOM TIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTb. SIBnenue CaMOUHIYKIIVH. DIIEKTPOBHXKYILAS cuia
CaMOUWHTYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUIl, MHIYKIIUOHHAS
neyb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh 3JIEKTPOJABMKYIIEH CHJIbI HMHAYKIIMA OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonul

N3yueHre MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanne neMCTBUS MTOCTOSHHOTO MArHUTa Ha paMKy ¢ TOKOM. MccienoBanue
SIBJICHUS 3JIEKTPOMAarHUTHON MHYKIINH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbIE KOJ1€OAHUA



KonebartenbHas cucrema. CBoOOAHBIE MeXxaHUUYeCKUEe Kojiebanusa. ['apMoHuUeckue
konebanus. Ilepuon, vactora, ammautyna u (asa konedanuid. IlpyXKMHHBII MasTHHK.
MareMatuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHUX KosieOaHui. IIpeBpaienue
SHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

KonebatenbHblil KOHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJIEOaHUs B UACATIBHOM
KOJIEOATEIIbBHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKUMHU M 3JIEKTPOMArHUTHBIMU
konebanusmu. @Dopmyna TomcoHa. 3akOH COXpaHEHMsI DSHEPIMM B HUACAIBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromMX KoleOaHUSX. BBIHYXICHHbIE MeEXaHUYECKHE
KoJjebanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

[lepemenHsblil Tok. CHHYCOMIAIBHBIA MEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUEHHE CHIIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. Ilpou3BoAacTBO, mepegaya W NOTPEOJIICHHE BJIEKTPUUECKOM
DHEPIrUU. OKOJOTMYECKHE PHUCKM TIpH IPOU3BOACTBE 3JeKTpo3Hepruu. KynpTypa
WCITOJIB30BAHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHU4ecKue ycTpoucCTBa M MPAKTUYECKOE NMPUMEHEHHE: JIEKTPUUYECKUN 3BOHOK,
TeHEPATOP IIEPEMEHHOI0 TOKA, JIMHUM JJIEKTPOIepeay.

Jlemoncmpayuu

HccnenoBaHue mnapamMeTpoB  KoJeOAaTeabHOW  CUCTEMBbl  (NPYKUHHBIA WM
MaTEeMaTHYECKUNA MasITHUK).

HaOmronenue 3atyxaromux Kojie0aHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CUJIBI TOKa W HANPSOKEHUS OT BPEMEHH) I
ANIEKTPOMATHUTHBIX KOJIEOAHUIA.

Pe3oHanc mpu  1OCNENOBAaTENbHOM  COECIMHEHUU  PE3UCTOpa,  KaTYIIKH
WHIYKTUBHOCTH U KOHAEHCATOPA.

Mopnens TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

HccnenoBaHue 3aBUCUMOCTH MEPHOJA MAJIBIX KOJICOAHUN Tpy3a Ha HUTH OT JJIMHBI
HUTHU ¥ MaccChl rpysa.

HccnenoBanue IMEPEMEHHOIO TOKAa B LEMU M3 IOCJIEN0BATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHbL

Mexanudeckue  BOJHBI, yclioBus  pacrnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHust U JyIMHa BoJiHBL. [lonepeunbie u mpoosibHbIe BOJIHBI. MHTEepdepeHus
U AU pakiysg MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBL. YCIOBUS M3IYYEHUS DSJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B asnektpomarnutHoil BosiHe. CBONCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, TpeJoOMIICHHe, TMojspu3anus, audpaxius,
uHTepdepenimsa. CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana »JIEKTPOMAarHUTHBIX BOJIH. I[IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.



[IpuHLMTBI paUOCBSI3U U TeNeBUACHUS. Paninonokanusi.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE:  MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJbTPa3ByKOBas JHAarHoCTMKa B TEXHHMKE W MEIULMHE, pajap,
paanoNpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpOCTPaHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiinid MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOW M 4acTOTOMN
KOJIeOaHU.

HccnenoBanre CBOWMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHUE,
noJisipu3anys, udpakius, tHTepPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas onrtuka. [IpsMonnHelHOe pacpOCTpaHEHUE CBETA B OJHOPOIHOMN
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbl OTpakeHHs cBeTa. [locTpoeHue u300pakeHU B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI TPEJOMIICHHS cBeTa. AOCOJIOTHBIM TOKa3aTelhb
npenomiieHus. [lonHoe BHyTpeHHEEe oTpakeHUE. 1IpenenbHbli yroil MoJIHOro BHyTPEHHETO
OTpaXKEHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

CobOuparonyie 1 pacceuBarolme JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHUE U
onTHuYecKas cuja TOHKOW JnMH3bL. IlocTpoeHune wu300pakeHHidi B coOuparoumx u
pacceuBarommx JIMH3aX. DOpMysia TOHKOM JMH3bIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. MuTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOMIOACHUS MaKCUMYMOB M MHHUMYMOB B HWHTEpPGEPEHIIMOHHOW KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HMudpakuust ceta. [udpaknuonnas pemérka. YcinoBue HaOIIOIEHUS TJIABHBIX
MaKCUMYMOB TIpY MaJIEHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpouCTBa U MPaKTUYECKOe MPUMEHEHUE: 0UKHU, Jyna, hoToanmnapar,
MIPOCKIIMOHHBIA armapar, MUKPOCKOM, TEJIECKOI, BOJOKOHHAs ONTHKA, AUGPaKIIMOHHAs
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMONMHEHOE  pacHpoOCTpaHEHHE, OTPAKEHUE W NPEIOMIICHHE  CBETA.
OnTtuyeckue MpUOOPHI.

[TomHOE BHYyTpeHHEE OTpaxkeHrue. Mojienb CBETOBOAA.

HccnenoBanre cBOMCTB M300pakeHUM B JTMH3AX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronenne natepdepeHInm CBeTa.

Hab6mronenune nudpaxium crera.



Habnronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOmronenue noyisipuszaliuu cBeTa.

Yuenuuecxuii sxcnepumenm, irabopamoptvle pabomol
N3MepeHue nokaszaTess NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHvipl TPUMEHHMOCTH KJIACCMYECKOM MeXaHukH. [locTymarsl cnenuanbHOU
TEOPUU OTHOCUTEIBLHOCTU: HHBAPUAHTHOCTH MOJYJIsI CKOPOCTH CBETA B BAKyyM€, IPUHIMII
OTHOCHUTENBHOCTH DWHILITEWHA.

OTHOCHUTENIIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKPAILICHUE JIJIUHBI.
OHeprus ¥ UMILYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SJHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTHUS ITOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmot keanmoeou onmuxu Pomonbwl.

®opmyna [lnanka cBsi3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
¢dboToHa.

OtkpeiTie u ucciuenoanue ¢orodddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoapdexra. VYpaBHeHue OiHmTerHa I8 (doTodpdexra. «KpacHas rpaHHIIA»
dhororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE:  (HOTODIIEMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHUIO o -YacTHIL.
[1nanerapunas monenb aroma. Iloctynarel bopa. M3nydenue u nornouieHue GOTOHOB NpU
Iepexo/ie aToMa C OJTHOTO YPOBHS SHEPruu Ha Apyroil. Bunsl cnektpoB. CIIEKTp ypOBHEN
SHEPTrUU aTomMa BOAOPOJIa.

BomHoBble cBoiicTBa uyactull. Bomubel ne bpoiua. KopmyckynisspHO-BOJIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHnueckre yCTpOMCTBA U MPAKTUYECKOE INMPUMEHEHHE: CIEKTPAIbHBIA aHAIU3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaOmronenne  nuHeHYaThIX  CHEKTpOB  W3mydeHus. Jlazep.  YdeHuueckuit
AKCIIEPUMEHT, J1a00paTopHbIe padOThHI

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIUE  CJOKHOCTh  CTPOeHUS  sAnpa. OTKphITHE
paanoaktuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuio cocTaBa paguO0aKTUBHOIO
u3nyuyenusi. CBoiicTBa anb(a-, Oera-, raMMa-uznyueHusi. BiusHue pagroakTUBHOCTH Ha
KUBBIEC OPraHU3MBI.

OTkpbiTHE TpoTOHA U HeWTpoHa. Hyknonnas w™oxens sapa [eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio siapa. M30Torbl.

Anbda-pacniag. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['ammaunszmydeHwue.
3aKOH paJuOaKTUBHOTO pacraja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepubiit peaktop. TepmosiaepHbiii cunTe3. [IpobieMbl U MEPCHIEKTUBBI SEPHON
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHONU SHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS! M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHHYecKue YyCTpPOHUCTBAa M MPAKTHYECKOE TNPUMEHEHHE: J03UMETpP, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast 0oMoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTUs acTpoHOMUM. IIpuUKIaTHOE M MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMUM.

Bun 383110010 HeOa. Co3Be3aus, ipKue 3BE3/bI, INIAHETHI, UX BUIMMOE JBIKCHHE.

CosiHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTh. McTounuk sHepruu ConHIa U 3BE31. 3BE3MbBI, UX
OCHOBHBIE XapAaKTEPUCTUKU. J(Marpamma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBY. 3BE3IbI
IJIaBHOM TOCIIEIOBATENLHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY» ISl 3BE3] TJIABHOM
MOCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIC MPEACTABICHUS O
MPOUCXOXKICHUM U 3BOOIMKA COTHIIA U 3BE3/1. DTaIlbl )KU3HU 3BE3]I.

Muneunsiii [TyTs — Hamia ["anaktuka. [lonoxenue n neuxxenue Connua B ['anakTuke.
Turnsl ranakTuk. PagroranakTuky U KBazapsl. YEpHBIE ABIPHI B siApax TAIAKTHUK.

Bcenennas. Pacmmpenne Bceenmennoii. 3akon Xa06ia. PasOeranme rajgakTHK.
Teopus bonbsmioro B3pbeiBa. PekToBOE M3MydYeHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpobieMpl aCTPOHOMHUM.

Yyenuueckue nabnooenus



Habnronenuss HEBOOPYKEHHBIM IJ1a30M C  HMCIHOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH NIl ONpEAesICHHs] MOJI0KEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3us1 CEBEpHOro MOJyIIApUs U SIPKUE 3BE3BI.

HaoGmronenus B Teneckon JIlyHsl, muitaneT, Miteanoro Ilytu.

O6o01maromee MOBTOPEHUE

Ponb ¢u3KMKK U aCTPOHOMUM B HKOHOMHYECKOM, TEXHOJIOTMYECKOM, COIMATILHON U
ATUYECKON cdepax NesTeTbHOCTH YeJOBEKa, PoJib U MeCTO (M3UKH U aCTPOHOMHUHU B
COBPEMEHHOM HAy4dyHOW KapTWHE MHpa, poyib (u3Hueckoi Teopun B (HOpMHPOBAHHUH
Npe/CTaBiICHU O (U3NYECKOM KapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B
o01IEM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbie CBSA3H

N3ydenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBIsieTcsl ¢ yu€ToM
coJlep KaTeNIbHbIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHUKW, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTUU.

Meosicnpeomemnvle  nousimus, CBA3aHHBIE C M3YYEHUEM METOAOB HAyYHOIO
NO3HAHUS: SIBJICHUE, HAY4YHBIH (akT, TUnotes3a, (u3nueckas BEIWYUHA, 3aKOH, TEOpuS,
HaOJII0JIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CHUCTEMbl ypaBHEHUM, TPUTOHOMETPUYECKUE (DPYHKIUU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHO€ TPUI'OHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl U MX INPOCKLUHUH HA OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, IIPOU3BOJHBIC
AJIEMEHTApHbIX (PYHKUUH, NPHU3HAKU MOAOOUS TPEYrOJIbHUKOB, ONPEIEICHUE IUIOUIaaH
IJIOCKUX QUryp u o0b€ma Ted.

buonoeus: snexTpuyeckue sIBJICHUA B )KMBOU MPUPOJIE, KOJEOATEIbHbIE ABUKEHUS B
KUBOU IIPUPOJIE, ONITUYECKUE SIBJICHUS B JKUBOU MPUPOJE, AEUCTBUE PAIUALINN HA KUBBIE
OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJl, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX TEIL,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpagpua: MarHuTHbIE TOJIOCAa 3€MJIM, 3aJ€KM MarHUTHBIX Py, (OTOCHEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUH.

Texnonocua:  JHWHUM  DJEKTpoIlepenady, TEHEpATop  IEPEMEHHOI0  TOKa,
JJIIEKTPOABUTATENIb, UHAYKIIMOHHAA I1€4b, pagap, paguoONpUEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN armapaT, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTtapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro nmnpeamera «@u3nMkay Ha YpPOBHE CpEAHEro OOIIero
obpazoBaHus (0a30BBI ypOBEHb) JOJDKHO OOECHEUUTh JIOCTHIKEHHE CIIETYIOITUX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIndHOCTHBIE pe3yibTaThl OCBOCHHs ydeOHOro mpenmera «Du3uKa» TOKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalOMMXCA  PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UITUEH TUIHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKJACHUN, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIIEeCTBA, PACIHIMPEHUE >KU3HEHHOTO OMbITA U OIbITA JACATEILHOCTH B
MPOIIECCE PEANN3ALUA OCHOBHBIX HAIPABICHUI BOCHUTATEIBHON NESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaIaHCKOro BOCIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMKA O0O0YyYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

MPUHATHE TPaAUIIUMOHHBIX 00IIeYeI0BEYECKHUX T'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO [IESATEIIbHOCTh B HHTEpPEcaxX TIPa’kJaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3alINY;

YMEHHE B3aMMOJICHCTBOBATH C COLIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C UX
(YHKIIUSAMHY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMUCKON IPAKIAHCKOM UIEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKEHHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS S

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMi0 M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYACh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMbI W IIEHHOCTH, B TOM YHUCJIE B
NEATEeIbHOCTU Y4Y€HOr0; OCO3HAHWE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOWYMBOTO
Oymymiero;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIOYas ACTETHKY HAYyYHOT'O TBOPYECTBA,
MpUCYIIEro (PU3NYecKoil HayKe;

S) Tpy10BOI0 BOCIIMTAHMSI:

WHTEpPEC K Pa3INYHbIM cdepaMm Tpo]ecCHOHATBLHON JEATEIPHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PUBMKOW M TEXHUKOW, YMEHHE COBEpIATh OCO3HAHHBIN BHIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa3oBaHUIO B 00JacTu
(Y3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS



c(OPMUPOBAHHOCTH IKOJIOTUYECKOM KYJIbTYphl, OCO3HAHUE TTI00aTBLHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYILIECTBICHHUE ACUCTBUN B OKpYKAIOLIEH Cpele Ha OCHOBE
3HaHUSA LeJIed yCTONYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHHe OMbITa JESATEIBHOCTH HKOJIOTMYECKOM HAIpaBIEHHOCTH HAa OCHOBE
MUMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3NUECKOIN HAYKU;

OCO3HAHWE LEHHOCTH HAYyYHOH AESTENbHOCTH, TOTOBHOCTh B IPOLECCE H3YyYEHUS
(U3HUKHN OCYIIECTBISATH MPOECKTHYIO U HCCIEAOBATEIBCKYIO ACATEIbHOCTh HHANBHUYAbHO
U B IpynIe.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUSA

ba3oBble 1oruyecKue 1eMcTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBAaTh M aKTyallM3UpOBaTh IpoOJieMy, paccMaTpHUBaTh
€€ BCECTOPOHHE;

OIPENENATH 1IeNIN ACSITEIbHOCTH, 3aJaBaTh IapaMeTPbl U KPUTEPUN UX JOCTUKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PacCMATPUBAEMBIX (U3NIECKUX
SIBJICHUSIX

pa3pabaTeiBaTh IUTAH PEIICHUS MPOOJeMbl ¢ YYETOM aHalu3a HMEIOIMIMXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JEATEIHHOCTb, OILIEHWBATh COOTBETCTBHE pPE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITENbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUAX PEaJbHOTO, BUPTYAJILHOTO H
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUN KU3HEHHBIX MPOOIIeM.

ba3oBble uccienoBareJbcKue JeHCTBUA:

BIAJCTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TOHATHUSMH ¢ METOJAMH
(U3UYECKON HAYKH;

BJa/IeTh HAaBBIKAMU Y4e€OHO-HCCIIEIOBAaTENIbCKOW U IMPOEKTHOM JEsTebHOCTH B
o0nacTu (PU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHMCKY METOJI0B
pelieHus 3a1a4 (pU3nIecKoro coep:kanus, MPUMEHEHHUIO PA3IMYHBIX METOAOB MTO3HAHUS;

BJIQIETh BUAAMH  JCSATCIBHOCTH IO  TOJYYCHHWIO HOBOTO 3HAHUA, €Tr0
WHTEPIIPETAINH, TPEOOPa30BAHNI0 W MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYaIlUsX, B
TOM YHCJIE€ TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTAThH
TUNoTe3y €€ pelnieHus, HaXOAUTh apryMEHThI JJi J0Ka3aTelbCTBA CBOMX YTBEPXKIACHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHaAJIM3UPOBATh TMOJYYEHHbIE B XOJE PEIICHUs 3aJa4l Pe3yJIbTaThl, KPUTHUYECKH
OLIEHUBATbh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh ®  (OpPMYIUPOBaTh COOCTBEHHBIC 3a7aui B  00pa3oBaTEIHHOM
JesITeIbHOCTH, B TOM YHCJI€ IPU U3YUEHUU (DU3BHKY;



JaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh  TEPEHOCUTh 3HaHUs 10  (u3MKe B  MPAKTHYECKYI0  OOJacTh
KU3HEAECATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE OJXO0/IbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 33a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BIAJCTh HABBIKAMU TIONydeHHMs] WHpopManuu (U3UIECKOTO COACPKAHUS W3
WCTOYHUKOB Pa3HbBIX THUIIOB, CAaMOCTOATEIBHO OCYUIECTBJISATH TMOWUCK, AaHalu3,
CUCTEMATH3AIMI0 W HMHTEPIPETAIMI0O HWHPOPMAIMA PA3TUYHBIX BUAOB U (opm
MPEJICTABIICHHUS;

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

MCIIOJIB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHM B
PEIICHNN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX 3a71a4 ¢ COOJI0/IEHUEM
TpeOOBaHUI JPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, THUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U AITUUYECKUX HOPM, HOPM MH(GOPMAITMOHHON O€30ITaCHOCTH;

co3/71aBaTh TEKCThI (PM3UYECKOTO COJACPKAHUS B PA3IMYHBIX (QopMarax ¢ y4ETOM
Ha3HaueHUs WH(OpMAIMKM U 1ENEeBOM ayJuTOpUH, BBIOMpass ONTUMAIbHYIO (OpMy
IIPEJICTABIICHUS U BU3YaJIU3aLIUU.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYILECTBJISIT, OOIIEHHE Ha ypoKaX (PU3UKK U BO BHEYPOUHOU NESITEIHHOCTH;
pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIJIUKTHI;

Pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCMOJb30BAHUEM A3bIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHHON U MHIUBUAYaTbHON PabOTHI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUHN C yUETOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEHN Ka)JOT0 YJICHA KOJUIEKTUBA,

IIPUHUMATH LIEJIN COBMECTHOMU JIESTEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH
JNEUCTBHUS MO €€ NOCTUKEHUIO: COCTABIIATh IJIaH JEUCTBUM, pACIpPEAEATh POJIM C YUYETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KAXKJIOTO y4YaCTHHKA KOMAaH/Ibl B OOIIHIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajaratb  HOBBIE MPOEKTHI, OLEHWUBATh WJAEUM C [O3ULUUM  HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CHUTYyaIUsX,
MPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHUBHBIM.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE J€iiCTBHUSA

Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBIIATH TO3HABATEILHYIO JIEATEILHOCTh B 00J1aCTH (PU3UKH
1 aCTPOHOMUHU, BBISBIISATH IPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a]1ad,
TJIaH BBITIOJIHEHUS TPAKTHYECKON pabOThI C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOUYTCHUM;

JIlaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;



pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIUYHBIX MPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTb
3a pellieHuEe; OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

coco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULMH B 00JIACTH (PU3UKH,
IIOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

JaBaTh OLICHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPEKTHBBI B JI€SATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/IETh HaBBIKAMH I103HABATEIHHON pedieKkcur Kak OCO3HAHMS COBEPIIAEMBIX
JEMCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIONb30BaTh MPUEMBI pe(IeKCUU Uil OLEHKH CHTyalldd, BBIOOpa BEPHOTO
pELIeHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPHU aHAIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKH.

B mponecce AOCTMXEHUS JIUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS MPOrPaMMBbI 110
(bu3uKe UIsl ypOBHS CPEIHET0 001Iero oOpa3oBaHus y 00y4aroIMXCsl COBEPIICHCTBYETCS
HSMOLIMOHAJIBHBIN UHTEIEKT, IPEANO0Jaralomui c¢OpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTH ITOHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHS COOCTBEHHON SMOLMOHAIBHOW C(epbl, ObITh
YBEpPEHHBIM B ceO¢;

CaMOpETYJIMPOBaHUS,  BKJIIOYAIOUIETO  CAMOKOHTPOJIb, YMEHHUE MPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEIECHHE, CIOCOOHOCTh aJaNTUPOBATHCS K AMOIMOHAIBHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIKOYAIOIIEH CTPEMIICHHE K JOCTHIKEHHUIO LEId H
ycnexy, ONTHUMH3M, WHULHAATHBHOCTb, YMEHHE JIEHCTBOBaTh HCXOAsl M3 CBOMX
BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEW CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHHUE
APYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOYAIOIIUX CIHOCOOHOCTh BBICTPAaWBaTh OTHOILIEHUS C
JIPYTUMU JIIOABMU, 3200TUTHCSI, MPOSIBIISATH UHTEPEC U pa3periaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kiacce mpeameTHBbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (u3uku B (popMHpoBaHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTHH,
B PAKTUYECKOU IESATEIBHOCTH JIHOJIEH;

YYUTHIBATh  TPAHUIIBI ~ NPUMEHEHUS  WU3YyYEHHBIX  (U3MUECKUX  MOJEJICH:
MaTepuaibHas TO4YKAa, WHEpIMalIbHAs CHUCTeMa OTcuéra, aOCOJNIOTHO TBEPIOE TeEJoO,
WJICAUIbHBIA a3, MOJEIM CTPOCHHS Ta30B, XUIAKOCTEM M TBEPABIX TeEJN, TOYEUHBIN
AIEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 33]1a4;



pacrno3HaBaTh (uU3MUYECKUE SBICHUS (TPOIECCh) M OOBSICHATH HUX Ha OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BENIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHUE,
CBOOOJIHOE MaJIeHUE TeJ, NBMXKEHHE IO OKPY>KHOCTH, MHEpLHUs, B3aUMOJCHCTBUE Tel,
b dy3usi, OpOyHOBCKOE NBH)KEHHE, CTPOCHHE JKMJIKOCTEH U TBEPIBIX T, U3MEHEHHUE
o0bEéMa TeN TpH HarpeBaHUU (OXJIAKIEHUH), TEIJIOBOE paBHOBECHE, HCIApeHUe,
KOHJICHCAIUS, [UIABJICHUE, KPUCTAJUIN3ALNS, KUIICHUE, BJIAXKHOCTh BO3/1yXa, IMOBBILICHHUE
JABJEHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKIY NapameTpaMmu
COCTOSIHHS ra3a B H30MPOLECCAX, AJIEKTPU3ALIUS TeJl, B3AUMOJEHCTBUE 3apsJI0B;

OMHKCHIBATh MEXAaHUYECKOE JABI)KCHHE, HCHOJIb3ys (PU3NYECKUE BEIUYUHBL:
KOOpJIMHATA, MyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjia, HUMITYJIbC
Tena, KWHETHUYECKas OJHEprusi, MOTCHLIMAIbHAs »JSHEPrus, MexaHuueckas padoTa,
MEXaHWYecKass MOIIHOCTb; MPHU OINKUCAHWU MPaBUIBHO TPAKTOBATH (DU3UUYECKUN CMBICI
UCIOJIB3YEMBIX BEJIMYMH, HMX OOO3HAUEHHS U EAUHMIBI, HAXOAUTh (OPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMHU BETMUUHAMU;

OIMCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCIOJB3Ys
¢u3nueckrue BETUYMHBL: JABJICHUE Ta3a, TeMIlepaTypa, CpedHssl KUHETUYecKas YHEeprus
Xa0THYECKOIO JIBMXKCHUS MOJIEKYJI, CPEAHEKBAIPATUYHASL CKOPOCTh MOJIEKYJ, KOJMYECTBO
TEIUIOThl, BHYTPEHHSs OHHEprusi, padora Tra3a, KO3((UUUEHT TMOJE3HOro JEHCTBUS
TEIUIOBOTO JIBUTATENs; IpPH ONHUCAHUU IMPaBWIBHO TPAKTOBATH (PU3NYECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIIMYMH, HUX OO0O3HAYEHUS W E€IUHULBI, HaXOAUTh (OPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUKHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATh HM3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBAa BEIIECTBA M JJIEKTPUYECKHE
ABJICHUS (TIPOLECChI), HCMHOJB3YS (PU3NYECKHE BEIUYMHBL: DJIEKTPUYECKUM 3apsf,
ANEKTPUUECKOE M0JIe, HANPSHKEHHOCTh MOJS, MOTEHLHAN, PAa3HOCTh MOTEHUUAJIOB; MpPHU
ONMKMCAHUM TMPABUJIBHO TPAKTOBAaTh (PU3MYECKHI CMBICH HCIOJNb3YEMbIX BEJIMYMH, HX
0003HAaUYEHUSA W E€AMHHULbI; YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (DPU3MUECKYIO
BEJIMYMHY C APYTUMH BEJIMUHMHAMU;

aHaAJIM3UPOBaTh (PHU3HUECKUE MPOIECCHI U SIBICHUS, UCTIOIb3Ysl (PU3MUECKUE 3aKOHBI
YW TIPUHLMIIBL 3aKOH BceMupHoro tsaroreHus, I, II m III 3akonbl HproToHa, 3aKoH
COXpPAaHEHUS MEXAHMYECKOW DHHEPruu, 3aKOH COXPAHEHMS HMITyJbCa, IPUHLUI
CYNEpIO3UIIMA  CWJI, TPUHLWII PAaBHONpPABHA HWHEPUHUAIBHBIX CHUCTEM  OTCUETA,
MOJIEKYJIIPHO-KMUHETUYECKYI0 TEOPUI0 CTPOEHHUS BEIIECTBA, TAa30BBIE 3aKOHBI, CBS3b
CpelHEeW KHHETHYECKOM DSHEPruu TEIUIOBOIO JBUXKEHUS MOJEKYJ C a0COJIIOTHOU
TEMIIEpaTypol, MEPBbI 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS SJIEKTPUYECKOIO
3apsana, 3akoH KynoHa, mpu 3TOM pasiuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOEe BBIPAKEHHUE U YCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPUHUUIIBI JEUCTBUS MAIWH, TPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MMACHOI0 UCTIOIb30BAHUS B IOBCEIHEBHON KU3HH;

BBITIOJIHATH AKCIEPUMEHTHI 10 UCCIIEI0BAaHUIO (PU3NUECKUX SBJICHUHN U MPOLIECCOB C
UCIIOJIb30BaHUEM TMPSMBIX M KOCBEHHBIX M3MEpPEHUH, MpU 3TOM (POPMYIUPOBATH
mpoOjemy/3agadyy M THUIOTE3y Yy4eOHOTO OKCIEepUMEHTa, COOMpaTh YCTAaHOBKY U3
NPeIOAKEHHOT0 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;



OCYILIECTBIISTh NPSIMbIE U KOCBEHHBIE U3MEpPEHUsl (PU3HMUECKUX BEJIHYWH, IPU STOM
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUs U UCIIOJIb30BATh U3BECTHBIE METObI OLICHKU
ITOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3HMUYECKUMHU BEIMYMHAMH C UCIOJIH30BAHUEM
NPSIMBIX U3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH PE3yJIbTAThHI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUJE TAOMUI[ M rpaduKOB, AeNaTh
BBIBO/JIbI 10 PE3YJIbTaTaM UCCIEAOBAHNUS;

co0I0/1aTh MpaBuia 6€30MacHOTo Tpy/Ja MpH MPOBEACHUH HCCIEAOBAHUN B paMKax
y4eOHOr0 HSKCIEepUMEHTa, Y4YeOHO-UCCIIEOBATEIbCKOM M MPOEKTHOM AEATEeIbHOCTH C
HCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1a00PaTOPHOT0 000pyAOBaHUS;

pemats pacuy€THbIC 3aJa4d C SBHO 33JaHHON (DU3MUECKON MOJENbIO, HCIONb3YS
¢dbusznyueckue 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHajM3a YCIOBUS 3aJaydl BbIOUpATh
(U3UYECKYI0 MOJIENb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE IS
e€ peleHus, NPOBOAUTH PACUETHI M OLEHUBATH PEAIBHOCTH IOJYYEHHOIO 3HAYECHUS
(bu3NYECKOIl BETNYHHBI;

peniaTh KAaueCTBEHHBIC 3a/aud: BBICTPAUBATH JIOTMYECKH HEIPOTHBOPEUUBYIO
LENOYKY PacCyXJI€HUU C OMOPOI Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUE
SIBJICHHSI,;

UCIIOJIb30BaTh NpPHU pEHICHUHM Y4YEeOHBIX 3aJad COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH JJI IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMU U TIPEJICTABICHUS yUeOHON
M HAy4YHO-TIONYJSAPHON uH(OpMAnuu, TMOJIYYEeHHOW U3 pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyI0 HH(OPMAIIHUIO;

NPUBOJUTH IPHUMEPHI BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE IMPOIECCOB OKPYKAIOLIETO MHpA, B PAa3BUTUE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B IMOBCEIHEBHOM >KU3HHU IS
oOecrieueHnss 0€30MaCHOCTH TMpU OOpalieHuH C [pudopaMu W TEXHHUYECKUMU
yCTpOMCTBaMM, JUIsl COXpPAHEHHUS 370pOBbS U COOJIOAEHHUS HOPM 3KOJIOTMYECKOIo
MIOBEACHUS B OKPYXKAKOLIEH CpEIE;

paboTaTh B IpyIIE C BHINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATh
paboTy TPYMIIbI, PALIMOHAIBHO PaCHpPEeNsITh 00A3aHHOCTH U IIAHUPOBATH JIE€ATEIBHOCTh
B HECTaHAAPTHBIX CHUTYyalMsX, AJE€KBATHO OLEHMBATh BKJIAJ KaXXIOI'0 M3 YYaCTHUKOB
IpynIbl B pelIeHUEe paccMaTprUBaeMoil MpoOJIeMBbl.

K koniy obyuenuss B 11 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOIUH,
B NPAKTUYECKON NEATETbHOCTH JIOJEH, LETOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
MUpa;

YUUTHIBaTh T'PAHULIBI MPUMEHEHHS] W3YYEHHBIX (PU3MUECKUX MOJENEH: TOUYCUHBIN
ANEKTPUYECKUI 3apsf, JIyd CBETa, TOYEHHbI MCTOYHHMK CBETA, SAEPHAsl MOJEIb aTOMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH pelIeHnr (U3NYECKUX 3a/1a4;

pacnio3HaBaTh (U3MYECKUE SBIEHUS (TPOIECChI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKM M KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECKash MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBHS TOKa, B3aHMMOJECHCTBHE



MarHuTOB, 3JIEKTPOMArHUTHAsI WHIYKIHS, NEHCTBHE MArHUTHOTO TOJIS Ha MPOBOJTHUK C
TOKOM U JBHKYIIMUCS 3apsijl, 2JIEKTPOMarHUTHbIE KOJIeOaHUsSI U BOJIHBI, MPSMOJIMHEIHOE
pacnpocTpaHEeHUE CBETa, OTpaXeHHe, MpesoMiieHue, HHTepdepeHuus, audpakuus u
noJsipu3anusl CBeTa, Jucrepcus cBera, dorodnexktpudeckuii 3¢ dext (dhororddexr),
CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEMYAaTOTO CIEKTpa aroMa BOJOpOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

ONKCHIBATh HW3YYCHHBIE CBONCTBAa BellecTBa (DJIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, DJICKTPUUYCCKYIO TPOBOJUMOCTH PA3IMUYHBIX CPEA) U DIIEKTPOMArHUTHBIC
ABJICHUS (TIPOLIECCHI), MCMONB3Ys (PU3MUECKHE BETUYMHBI: SJICKTPUUYECKUN 3apsii, cuiia
TOKa, OJJIEKTPUYECKOE HANpsDKEHUE, DIEKTPUYECKOE  COMPOTHUBIIEHUE, Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOABIDKYILAsA Cuila, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJISA, CHIIa
Awmmepa, cuna JlopeHIla, HWHIYKTUBHOCTh KaTYyIIKH, OJHEPTUS DJIEKTPUUYECKOTO W
MarHMTHOTO TOJIEH, TIEPUOJ M 4YacToTa KoJieOaHWil B KOJIeOATEIbHOM KOHTYypeE, 3apsl |
CWja TOKa B TMPOIECCE TapMOHUYECKHUX JJIECKTPOMArHUTHBIX KosieOaHuM, (POoKycHOe
paccTosIHUE M ONTHYECKas Cuia JIMH3bI, MPU ONHCAHUM TPABWIBHO TPAKTOBAThH
(bU3UMYECKUN CMBICIT UCTIOIb3YEMBIX BEJIIMYWH, UX O0O3HAYEHUS W €IUHUIILI, YKAa3bIBaTh
(GhopMyJIbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMHU BEIMYMHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS U MPOIECCHI, UCIOJIBb3Ys (DU3MUECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTa CBETA, YHEPTHUS U
UMITYJIbC (POTOHA, MEPUOJ TMOTypacmnaja, SHEPTrHsl CBS3M aTOMHBIX SJEp, MPH ONMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UUECKHA CMBICT MCIOJIB3YeMbBIX BEIMYHMH, UX 0003HAYCHUS U
CAVHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIONINE MTAHHYI (DH3WYECKYI0 BEIMYMHY C
JIPYTUMU BEJTMYMHAMH, BBIYUCIISTE 3HaYCHUE (DU3HMICCKON BEIMINHBI,

aHAIIM3UPOBaTh (PU3MUECKHE TPOIIECCHI U SIBICHUS, UCTIOIB3Ys (PU3UUECKHUE 3aKOHBI
U TPUHIMNBL 3aK0H OMa, 3aKOHBI TMOCJEIOBATEIBHOTO U MapajuieIbHOTO COEIUHEHUS
MMPOBOAHUKOB, 3aKkoH JIxoyns—J/IleHna, 3aKOH DJIEKTPOMAarHUTHOM MHAYKLIHH, 3aKOH
MPSMOJIMHEMHOTO  paclpOCTPAHEHUS CBETa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHEHUE OWHIITEeHHa Mg ¢doTodddexra, 3aKOH COXpaHEHUS
DHEPTUU, 3aKOH COXPAHECHHS UMITYJIbCA, 3aKOH COXPAHECHHUSI DJIEKTPUUYECKOTO 3apsJia, 3aKOH
COXpaHEHUs] MacCOBOTO 4YHCIIA, TOCTyJaThl bopa, 3aKoH paguoakTUBHOTO pacmajaa, Mpu
ATOM pa3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BhIpAKEHUE U
ycioBUsl (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH;

OTIPEJICNISITh HAIpaBJICHUE BEKTOpAa MHAYKIIMM MArHUTHOTO TIOJIS MPOBOJHHKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh M OMHUCHIBATH HM300paKEHHUE, CO3/IaBaeMO€ TUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJTHATH KCIIEPUMEHTBI TI0 HCCIICIOBAHUIO (PU3MUECKUX SIBJICHUI U MPOIIECCOB C
WCITOJIb30BAaHWEM TIPSAMBIX W KOCBEHHBIX M3MEPEHHUH: TIpH 3TOM (OPMYIHPOBATH
npobsieMy/3aadyy W THUIOTE3y Y4YE€OHOTrO OKCIEpPUMEHTa, CcOoOMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYyI0BaHMUSI, POBOUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSMbIE M KOCBEHHbBIE M3MEPECHUS (PU3MUECKUX BEIUYHH, P ITOM
BBIOMPATHh OMTHUMAJIBHBIN CTIOCOO M3MEPEHUS U UCTIOIh30BaTh N3BECTHBIC METOJIbI OTICHKU
MOTPEMTHOCTEN U3MEPEHN;

WCCJIEIOBATh 3aBUCUMOCTH (DU3MUYECKUX BEJIWYMH C HCIOJIH30BAHUEM MPSMBIX
U3MEPEeHU: TIPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH pE3yJIbTaThl



MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIWYUH B BUAEC TaOIUIl M TrpaduKoOB, AenaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEJOBaHMS;

co0II01aTh MpaBuia OE30MaCHOTO TpyJa MPHU IMPOBEACHUH HCCIEA0BAHUN B paMKax
y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIEAOBATEIbCKON M IPOEKTHOM AEATEIbHOCTH C
UCIIOJIb30BAaHUEM HM3MEPUTEIIBHBIX YCTPONCTB M Ja0OPATOPHOrO OOOpYIOBaHUS; pelIaTh
pacuéTHble 3a7aud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINBI0, MCIONb3ysd (U3NYECKUE
3aKOHbl M TPUHIMIBI, HAa OCHOBE aHajIW3a YCJOBHS 3a7aud BbIOMpaTh (PU3NYECKYIO
MOJIEJIb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE i €€ pelieHus,
NPOBOANTH PAcUYEThl W OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HA4YeHHs (DU3MUYECKOM
BEJIMYMHBI;

pemiaTth KauyeCTBEHHBbIC 3a/ayd: BBICTpAMBaTh JIOTUYECKH HEMPOTUBOPECUHBYIO
LEMOYKY PacCyXJICHUU C OMOPOM Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE
SIBIICHUS;

UCIIOJIb30BaTh NpPHU pEHICHUHM Y4YEeOHBIX 3aJa4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH JJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPEJICTABICHUS yUeOHON
U HAy4yHO-TIONYJSPHOM HHGOpMALMK, MOJYYEHHOM U3 pPa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAIU3UPOBATH NOJIYyYaeMyr0 HHPOPMAIHIO;

OOBSCHATh MPUHIUIBI JEHCTBUS MalllMH, NPUOOPOB M TEXHUYECKHUX YCTPOWCTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU;

IPUBOJUTH IPUMEPHl BKJIAJa POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWSA MO (PU3MKE B MOBCEIHEBHON XHU3HU IS
oOecrieyeHuss 0€30MaCHOCTH MpU  OOpalleHMH C M[pudopaMU W TEXHHUYECKUMU
YCTPOMCTBAMH, JUIsI COXpPAHEHHUS 370POBbS W COONIOACHHS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

paboTaTh B IpyIIE C BBHITOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJIEeH, MIIaHUPOBATh
paboTy TPYMIIbI, PALIMOHAIBHO PaCHpPEeNsITh 00A3aHHOCTH U IIAHUPOBATH JIEATEIBHOCTh
B HECTAHJApTHBIX CUTYyallUsX, aJ€KBAaTHO OLIEHWBATh BKJAJ KaXXJIOTO W3 YYaCTHHUKOB
IpynIbl B pellIeHUE paccMaTprUBaeMOoil MpoOIeMBl.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne
n/n

HaumeHoBaHue pa3fesioB U TeM
NMPOrpaMmbl

KoaunuecTBo yacoB

Bcero

KoHnTpoabHbI
e padoThbI

IpakTnuec
KHe
padoThI

DuleKTpoHHbIE (LM (POBDLIE)
o0pa3oBaTejibHbIE pecypChl

Paszpen 1. PU3UKA U METObI HAYYHOI'O ITO3HAHMUSA

du3uka 1 METOIBI

bu6moreka [JOK

1.1 HAVIHORO HOSHAMIS 2 https://m.edsoo.ru/7f
o 41bf72
Htoro mo pazneny 2
Paznen 2. MEXAHUKA
KiHeMaTHKa bubmoteka [IOK
2.1 5 https://m.edsoo.ru/7f
41bf72
bu6mmoreka [JOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f
41bf72
3aKOHBI COXPAaHEHUS B bubmorea [TOK
2.3 MEXAHMKE 6 1 1 https://m.edsoo.ru/7f
41bf72
Nroro no pazneny 18

Paszpen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOANHAMUKA

OCHOBBI  MOJIEKYJIAPHO- bubmorea [TOK
3.1 KHHETIIECKO TOOpHI 9 1 https://m.edsoo.ru/7f
41bf72
OCHOBLL bu6moreka [JOK
3.2 TepMOHHAMMUKI 10 1 https://m.edsoo.ru/7f
41bf72
ArperaTHbl€ COCTOSIHUS bubmuorexa [JOK
3.3 BemecrBa. Pa3oBble 5 https://m.edsoo.ru/7f
ePEXObI 41bf72
Uroro no pazneny 24
Pa3gen 4. 9JIEKTPOJIMHAMUKA
DJIEKTpOCTaTUKA bubmorexa LOK
4.1 10 1 https://m.edsoo.ru/7f
41bf72
Hocrosuubiii . bubmoteka [IOK
4.2 %JZGKI;F};H%CKHH TOK. 12 1 https://m.edsoo.ru/7f
pa3IUYHBIX 41bf72
cpenax aLblle
Nroro no pazneny 22



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
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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO

YACOB I10O ITPOT'PAMME 68 3 3
11 KJIACC
Ne HaumenoBanue pa3ieJioB U TEM Koecrso qaCOBH D IeKTDOHHLIE ( l’l(l) OB])Ie)
n/n MPOrpaMmbIl Bcero KonTpoabnsl pa:;:qec oﬁpasol:saTem,Hlﬂe pgcypcu
¢ padoThl pafiorst
Paznen 1. QJIEKTPOJIVMHAMMUKA
MarauTHoe IoJIe. bu6moreka [JOK
1.1 DnekrpomarHuTHas 11 1 3 https://m.edsoo.ru/7f
WHTYKIIHS 41c97c
Wroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHu4deckue u bubmoteka [IOK
2.1 | aeKTpOMarHUTHBIC 9 1 https://m.edsoo.ru/7f
KoJIeOaHUs 41c97c
MexaHu4deckue u bubmoteka [IOK
2.2 | SIEKTPOMAarHWTHEIC 5 1 https://m.edsoo.ru/7f
BOJIHBI 41c97c
bu6mmoreka [JOK
https://m.edsoo.ru/7f
2.3 | Ommmkca 10 3 415970 HTtoro 1o
pazaeny 24
Nroro no pazneny 24

Pa3nen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

OcCHOBBI CrIelIUAIBHOM bub6mnoreka [JOK
3.1 Tteopun 4 1 https://m.edsoo.ru/7f
OTHOCHUTEJIbHOCTH 41c97c
Wroro no pazneny 4

Paznen 4. KBAHTOBA ®U3NKA

DeMeHThl KBAHTOBOU

bubmoteka [IOK

4.1 N 6 https://m.edsoo.ru/7f
41c97c
bubmoteka [IOK
4.2 | CtpoeHue aToma 4 https://m.edsoo.ru/7f
41c97c
bu6mmoreka [JOK
4.3 | AToMHOE sS1Ipo 5 https://m.edsoo.ru/7f
41c97c
Wroro no pazueny 15



https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2011
https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2011
https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2024
https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2024
https://m.edsoo.ru/7f41c97c%20Итого%20по%20разделу%2024
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pazpen 5. OJIEMEHTBI ACTPOHOMUNHU N ACTPO®U3UKN

BHGMGHTLI aCTpOHOMI/IH BH6HHOTeKa HOK
51 1 acTpodusMKI 7 1 https://m.edsoo.ru/7f
41c97c
Nroro no pazneny 7

Paznen 6. OBOBIAIOIIEE IIOBTOPEHUE

O6o61maroriee bubnuortexka [JOK
6.1 TIOBTOPCHHUE 4 https://m.edsoo.ru/7f
41c97c
Hroro o pasaeny 4
PCBGPBHOC BpCM:A 3
OBLIEE KOJIMYECTBO 68 4

YACOB I1O ITPOTPAMME
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KoauyecTBo yacoB

DJIeKTPOHHbIE

Ne T (uudposbie)
wn eéMa ypoka Bcero | KonTpoubnsl Ilpakruyeckue 0GpazoBaTeNbHbIe
e padoTbl padoTsI pecypeni
bubmmoreka
@du3uKa — HayKa O MPUPOJIE. TTOK
1 Hayunpie meToasl mo3HaHUs 1 https://m.edsoo
OKPY’KaIoIIEro Mupa U /ffchéeZ
Ponb u Mecto pusuku B
. bubamoreka
bopMUPOBAHUU COBPEMEHHOM ITOK
2 | Hay4YHOM KapTHHBI MHUpa, B 1
. ’ https://m.edsoo
MPAKTUYECKOHN JeATeTbHOCTU ru/pff0033e6
TIOACH '
MexaHn4ecKoe IBHKECHUE.
bubanoreka
OTHOCUTEIBLHOCTh ITOK
3 MEXAHUYECKOTO JBIKEHMUS. 1 httos://m.edsoo
[Tepemertienue, CKOPOCTb, ru?ffl()c?;.508
YCKOpPEHHUE '
bubmmoTteka
4 PaBHOMEpHOE IPSIMONMHENHOE 1 HOK
IBYDKEHUE https://m.edsoo
.ru/ff0c3620
bubmmoTteka
5 PaBHOyCcKOpEHHOE 1 HOK
NPSIMOJIMHEHOE JIBFDKEHUE https://m.edsoo
.ru/ff0c372e
bubanoreka
CBoOoaHOE majieHue. ITOK
6 Yckopenue cBOOOIHOTO 1 https://m.edsoo
MaCHUS e
A .ru/ff0c39cc
. bubanoreka
KpuBonvHeitHOe TBUXEHHUE. TTOK
7 JIBmxkeHne MatepruaibHON 1 httos://m.edsoo
TOYKHU 1O OKPYKHOCTH ru/pﬁbc3z;1 da
[IpyHIMIT OTHOCUTEIILHOCTH bubanoreka
8 lNanunes. MnepunanbHbie 1 HOK
cucTeMbl oTcyerta. [lepBbiii https://m.edsoo
3akoH Hprorona .ru/ff0c3be8
Macca tena. Cuna. [Ipuniumn bubimoreka
9 CynepIio3uuuu cui. Bropoun 1 HOK
3akoH HeroroHa st https://m.edsoo
MaTepUATbHON TOYKH .ru/ff0c3be8
10 | TperuiizakoHn HetoToHa 115 1 bubnuoTeka




MAaTCPUAJIbHBIX TOYCK

[IOK

https://m.edsoo
ru/ff0c3be8
bubnmuoreka
3aKOH BCEMUPHOTO TATOTEHUS. ITOK
11 | Cuna Tsxectu. [lepBas ,
KOCMHYECKasi CKOPOCTh https://m.edsoo
p ru/ff0c3d00
bubnuoreka
12 Cuna ynpyroctu. 3akoH ['yka. [HOK
Bec tena https://m.edsoo
.ru/ff0c3e18
Cuna tpenuns. Koaddurment bubmuoreka
TpeHus. Cuia COnpOTUBIICHUS HOK
13 .
IIPU JBUKCHHUH TEJa B https://m.edsoo
JKUIIKOCTH WJIH ra3e .ru/ff0c3f76
[TocTynarensHoe U
BpaniaTebHOE JBUKCHUE bubnuoreka
14 abCOJIIOTHO TBEPIOTO Tea. HOK
MowmeHT cubl. [Ineqo cubl. https://m.edsoo
YcaoBust paBHOBECHS TBEPIOTO .ru/ff0c41a6
Tena
Nmnynbsc MarepuaabHOU
TOYKH, CUCTEMBI bubmmoTteka
15  MAaTEpHAIBHBIX TOUCK. HOK
Wmmnynbe cuitbl. 3aKoH https://m.edsoo
COXpaHCHHS UMITYJIbCA. .ru/ff0c43d6
PeaktuBHOE nBHMKEHIE
PaboTa 1 MOIITHOCTh CHUJIBI. EuGIHoTeKa
Kunernueckas sneprus ITOK
16 = marepuanbHOif Touku. Teopema https://m.edsoo
00 U3MCHEHUHN KHHETUYECKON U/ffOcA502
DHEPTUU
[TorennumanbHas SHEpPrusl.
[ToreHnmanbHas 3HEpPrus bubimoreka
17 =~ Yympyro nehopMUPOBAHHONW HOK
npyxuHbl. [loTeHnMansHast https://m.edsoo
SHEPIus Tesia BOJU3U .ru/ff0c461a
MTOBEPXHOCTH 3eMJIH
IToTrennmanbpHbIE U Bubimorexa
HETMOTCHITMAIBHBIC CUITBI. 10K
18 | Css3b pabOTHI _
HENOTEHIINAJIBbHBIX CHJI C https://m.edsoo
.ru/ff0c478c

U3MEHEHHNEM MEXAaHUYECKOU




DHEPIUU CUCTEMBI TeIl. 3aKOH
COXPAHEHHUSI MEXaHUYECKON
SHEPrun

JlabopaTtopHas pabota
«HccnenoBanue cBsizu pabOTHI
CHJTBI C I3MCHEHUEM

19 MEXaHUYECKOM YHEPTUH Tela
Ha IPUMEPE PACTSKEHUS
PE3UHOBOIO KI'yTa»
KoHTposnbHas padoTta 1o teme bubnnoreka
20 «Kunemaruka. Jlunamuka. [HOK
3aKOHBI COXpaHEHUS B https://m.edsoo
MEXaHHUKE» ru/ff0c4b74
OCHOBHBIE MOJOKEHUS bubnuoreka
91 =~ MOJCKYISPHO - KUHETUYECKOU HOK
TeopuH. BpoyHOBCKOE https://m.edsoo
neuxeHue. Auddys3us .ru/ff0c4dc2
XapakTtep JBUKEHUS U
B3aMMOJICUCTBUS YaCTHII
22 | BemecTBa. Mojienu cTpoeHUs
ra3oB, JKMJIKOCTEN U TBEPIBIX
TeN
Macca monekyn. KonnuectBo
23 | BemectBa. [locTossHHas
ABorazpo
TermnoBoe paBHOBECHE.
24 | Temmnepatypa u e€ u3mMepeHue.
[Ixana Temneparyp Llenscus
bubmmoreka
o5 WNneanpueiii raz 8 MKT. [HOK
OcHoBHoe ypaBHeHne MKT https://m.edsoo
ru/ffOc4fde
A6COHIOTH&51UT€MH€paTypa KaK EuGmoTeKa
Mepa cpeHell KHHETHYeCKOU ITOK
26 | DSHepruu JBWXXEHUS MOJIEKYII. i
YpaBHenne Menjerneena- https://m.edsoo
N .ru/ff0c511e
Knaneripona
97 3akoH [lanpToHa. ['a30BBIC
3aKOHBI
JlaGoparopHas paboTa
28 | «ccnenoBanue 3aBUCUMOCTH

MEXIy TapaMeTpamu
COCTOSIHUSI Pa3pEKEHHOTO




ra3a»

bubmmoreka
M3ormporeccsl B HaeatbHOM
29 | rase u ux rpaduueckoe HOK
DEICTAR é)}me https://m.edsoo
e ru/ff0c570e
BuyTpeHHss sHEpTUs
TEPMOIUHAMHYECKOU CHCTEMBI
N bubmmoreka
1 CITOCOOBI €€ N3MCHCHHSI.
[HOK
30 | KoamdecTBo TEIIOTH U _
aborta. BHyTpeHHsIs 3HEeprus https://m.edsoo
pabota. Tu/ff0c5952
0JTHOATOMHOTO HJICaIbHOTO

rasa
bubmmoreka
[HOK

31 | Bwuasl Terutonepenaun https://m.edsoo
.ru/ff0c5c36
VY nenbHast TEMIOEMKOCTD bubmmoreka
BemlecTBa. KomnuectBo HOK
32 _
TEILIOTHI IIPH TEILIoNepeaaye. https://m.edsoo
AabaTHBIN MPOIIECC .ru/ff0c5¢c36
. bubmmoreka
[TepBeIit 3aKOH
33 | TepMOJMHAMHKH U €TO HOK
MIPUMEHEHHUE K U30IPOIeccam https://m.edsoo
P pott .ru/ffOc5efc
HeoGpaTumMocTh mporieccoB B bubmorexa
34 anp(I))z[e Bropoii I;aIL(IOH HOK https//
TEDMO I/I.HaMHKI/I m.edsoo.ru/ff0
e c6230
bubanoreka
[Tpunnun nevicteus u KII1/] HOK
35 . .

TEIJIOBOM MaIlIMHBI https://m.edsoo

.ru/ff0c600a
36 = Iluxxa Kapuo u ero KIT/]
37 DKOJIOrHnYecKre mpoOaeMbl

TEIJIO3HEPTCTHKN

Oo6o0maronuit ypox bubmorexa
LHOK

38 | «MomnekynsipHas ¢puzmMKa. ,

OCHOBBI TEPMOAUHAMUKI https://m.edsoo
.ru/ff0c6938
bubanoreka

KouTtponbsHas paboTta o Teme IIOK

39 | «MonekynsipHas ¢puzMKa.

OCHOBBI TEPMOANHAMUKN

https://m.edsoo
.ru/ff0c6a50




ITapoobpazoBanue u

bubmmoreka
HOK

40 | xonpeHcanus. Mcnapenue u https://m.edsoo
KHUIICHHUE .ru/ff0c63b6
bubamoreka
AOCOII0THAsT 1 OTHOCUTEILHAS 1HOK
41 | BIAXHOCTH BO3AYyXaA. https://m.edsoo
Hacepiennslii nap ru?ﬁl()c64d8
TBEpmoe teno.
Kpucrammueckue u bubimoreka
42 amopdHbIe Tena. AHU30TPOIHUS [OK
CBOWCTB KpUCTAILTOB. JKuaKie https://m.edsoo
KpucTaibl. COBpeMEHHbIE .Fu/ff0c65f0
MaTeprabl
bubmmoreka
[InaBneHne U KpUCTAIUIN3ALIUSL.
HOK
43 | VYienbHas TCIIOTA IJIABJICHUS. https://m.edsoo
Cy6mmarus TU/ffOC6708
bubmmoreka
44 | VYpaBHEHHE TEIUIOBOro OanaHca I#[%I; //m.edsoo
.ru/ff0c6820
bubmmoTteka
DnexTpuzanus Tell.
45 | Diekr i i,
prueckuii 3aps. Jlsa https://m.edsoo
BHJIa DJICKTPUYECKUX 3aps10B .ru/ffOcébcc
[TpOBOAHYUKHM, JUDIIEKTPUKHU U bubmioreka
46 MOJYIPOBOJHUKHU. 3aKOH [OK
COXPaHEHUs AIEKTPUYECKOTO https://m.edsoo
sapsa .ru/ff0c6bcc
. bubmnoreka
BsaumoneiicTBue 3apsaoB. [IOK
47 | 3axon Kynona. Toueunslit https://m.edsoo
DJICKTPUYCCKUU 3apsi] ru/ffOcéee 4
Hanpsx€HHOCTD Bubnmoreka
AIEKTPUYECKOTO TTOJIS.
48 | 11 -

PUHLIATL CYIICPTIO3ULINN https://m.edsoo
SIEKTPHICCKUX TOICH. JInnnn ru/ffocedf2
HanpsHKEHHOCTH
Pabota cun bubmnoreka

49 |~ OTIEKTPOCTATHYECKOrO MO, [OK
[Torenuuan. PasHocTh https://m.edsoo
[IOTEHI[HAJIOB .ru/ff0c6f00




HpOBOI{HI/IKI/I H JTUBJICKTPUKH B

bubnuoreka

5o = MIEKTPOCTATHYECKOM MOJIE. [HOK
JuanexkTpudeckast https://m.edsoo
IIPOHUIIAEMOCTh .ru/ff0c7018

bubmmoreka
DNEeKTPOEMKOCTb. [HOK
51 _
Konnencarop https://m.edsoo
.ru/ff0c7126
. bubimoreka
DIIEKTPOEMKOCTD IJIOCKOTO

52 | KkoHmeHcaTopa. DHEPrus HOK

3apSIKEHHOTO I;OHI[eHcaTO a https://m.edsoo
P P ru/ff0c72c0
JlabopaTopHas pabora
53 | "U3mepeHue 31eKTPOEMKOCTH
KoHjieHcaTopa"
[IpuHIMII 1EUCTBUS U
IIPUMEHEHHUE KOHJICHCATOPOB,
54  KOMMPOBAILHOTO ammapara,
CTPYHHOTO MPHUHTEPA.
DeKTpocTaTuuecKas 3aIuTa.
3azemiIeHUE JIEKTPOnprOOpPOB
DIEeKTPUIECKUN TOK, YCIOBUS
€ro CyIIECTBOBAHMUSI.
55 | IloctosHubIM TOK. Cuna ToKa.
Hanpsxenue. ConpoTuBieHue.
3akoH OMa U1l y4acTKa 1enu
ITocnenoBarennHOE,
napasuiesibHOe, CMEIIaHHOE bubanoreka
COEIMHEHUE MTPOBOJHUKOB. [HOK

56 _
JlaboparopHast paboTa https://m.edsoo
«3yyeHne cMemaHHOTo u/ffOc74£0
COEJIMHEHUS PE3UCTOPOBY

bubanoreka
PaGora u MOIITHOCTH 10K
57 | DJIEKTPUYECKOrO TOKa. 3aKOH _
Jixoyns-Jlena https://m.edsoo
Y ru/ff0c7838
3akon OMa 11 TIOJTHOM
3aMKHYTOM) 3JIEKTPUUYECKOM
( YTO#H) p bubanoreka
nenu. KopoTkoe 3amMbIKaHue.
IHOK

58 | JlabopatopHas pabota _

«3mepenne DJIC ucrounumka https://m.edsoo
P .ru/ffOc7ae0

TOKA U €T0 BHYTPEHHETO
COIIPOTUBJICHUS»




DnexkTpoHHAas NPOBOAUMOCTD
TBEPABIX METAJUIOB.

59 = 3aBHCHMOCTH CONPOTUBIICHHUS
METaJIOB OT TEMIIEPATYyPHI.
CBepXnpoBOJIUMOCTb
DNEKTPUIECKUNUTOK B BAKyyMe.
60 @ CgoiicTBa JIEKTPOHHBIX
y4YKOB
[TonynpOBOIHUKH, UX
COOCTBEHHAsI ¥ IPUMECHAS bubnuoreka
61  [POBOAUMOCTD. CaoiicTBa p— HOK
n-nepexoja. https://m.edsoo
[ToryrpoBOTHUKOBBIC .ru/ff0c84ae
puoOOPHI
DNEeKTpUYECKU TOK B
bubmmoreka
pacTBOpax M pacriaBax ITOK
62 | BIEKTPOJIHUTOB. https://m.edsoo
DIEKTpOIUTHYECKAs ru/ ﬂ‘bc8 éba
JCCOUaIMsl. DIEKTPOIIU3 '
DNeKTpUYECKU TOK B ra3ax. bubnuoreka
63 CaMOCTOATENBHBIN U [HOK
HECAMOCTOSITEIILHBIC Pa3psil. https://m.edsoo
Mounaus. [1nazma .u/ff c84ae
3J1€KTPI/IquKI/Ie npuodoOpsI U EuGIHoTeKa
YCTPOMCTBA, U UX [IOK
64 | mpakTUYecKOe MPUMEHEHHE. httos://m.edsoo
[IpaBuna TeXHUKH ru?ff.ocS 6 fo
0e30MacHOCTH '
bubmmorteka
65 O6o0mmaronmit ypok [HOK
«DNEKTPOTMHAMUKAY https://m.edsoo
.ru/ff0c88be
KontponwsHas paboTa no teme EuGIHoTeKa
«IIEKTPOCTATHKA.
66 = IlocTostHHBIN AMIEK i HOK
TPIHCCiiH https://m.edsoo
TOK. TOKH B pa3muyHbIX o
epeax» .ru/ff0c8a8a
. bubnuoreka
PesepBHbIN ypoOK.
[HOK
67 | KoutposbHas pabota 1o Teme httos://m.edso0
«ONEKTPOAUHAMUKA» ru?ff.()08cl:56
68 Pe3epBHbI ypOK. bubnuoreka
OO6o0maronuii ypok 1mo rTemam IHOK




10 ximacca

https://m.edsoo
.ru/ff0c8f6c

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68




MyHununajibHoe aBTOHOMHOe 001eo0pa3oBaTe/ibHOe yUpe:kaeHue jguueit Ne27

PaccmoTtpeno: CornacoBaHHO: YT1Bepxaaio:

PykxoBogutensMO 3amaupexropa mo YBP Hupexkrop nuues Ne27
H.A Ilanpmuna W.JI.Jo6poneeBa JILA.AcanoBa

IIpoTokon Ne 1 IIpuxaz Ne

oT « » aBrycra 2024r oT «  » aprycra 2024r oT «  » aprycra 2024r

KasengapHo-teMaTnyeckoe IJIaHMPOBAHHE
K pa0doueii mporpamme

yueOHoro npeamera «@U3nKa

11 xmacc 2024-2025 y4eOHblit roa

VYuurens: llIumoxuna T.H

KaTeropusl : BbICIIas
PaccmoTpeno Ha 3acenanuu
IIeJaroruaeckoro coBeTa

IIpotokonm Nel ot « » aBrycra 2024r



KoauyecTBo yacoB

DJIeKTPOHHbIE

n/n Tema ypoka Bcero | Kourpoanner Ipakruyeckne o ;:;q;g:::;z)lu e
e padoTbl padoTsI pecype
[TocTosiHHBIE MAarHUTHI U UX
N bubnuoreka
B3aMMO/IelicTBHE. MarHuTHOe ITOK
1 | moise. BekTop MarHuTHOM 1 ,
WHIYKIUH. JINHUYA MarHUTHOU https://m.edsoo
' .ru/ff0c9778
WHIYKIIMH
MarsuTHoe 10J1€ TPOBOIHUKA C bubmmoreka
2 ToKOM. OnbIT pcTena. 1 HOK
B3anmMoieiicTBre TPOBOTHUKOB https://m.edsoo
C TOKOM .ru/ff0c98fe
bubanoreka
JlaGoparopHas paboTa ITOK
3 «M3y4eHrne MarHuTHOTO MOJIA 1 1 ,
KATVILKH © TOKOMY https://m.edsoo
Y ru/ffoc9sfe
JleficTBME MarHMTHOTO TOJIS Ha
IPOBOJHUK ¢ ToKOM. Cuna bubmuoTteka
4 Awmmnepa. JlabopaTopHas 1 1 [HOK
pabota «MccnenoBanue https://m.edsoo
JEHCTBHUS ITOCTOSTHHOTO .ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOMY
JleficTBME MarHMTHOTO TOJISI Ha bubanoreka
5 JBIDKYIYIOCS 3apSKEHHYIO 1 HOK
yactuily. Cua JlopeHna. https://m.edsoo
Pa6oTa critbl JIopeHiia .ru/ff0c9df4
DeKTpOMarHUTHAST UHTYKIIHS.
IToTOK BEKTOpa MAarHUTHOM
6 uHaykiuu. 31C uHIyKIuu. 1
3aKOH 3JIEKTPOMarHuTHOM
nHAyKiun dapajes
bubmmoreka
JlaGoparopnas paboTa ITOK
7 «HccmenoBanue IBIeHUSA 1 1 _
BJIEKTPOMArHUTHOM HHIYKITAM https://m.edsoo
P AV Tu/ff0cal150
NHnyKTUBHOCTG. SIBIIEHUE
camouHaykiuu. JJ(C bubnuoreka
8 CaMOMHIYKIINHU. DHEPIruUs 1 HOK
MarHUTHOTO TIOJISI KATYIIKH C https://m.edsoo
TOKOM. DJIEKTPOMArHUTHOE .ru/ff0ca600
roJje
9 TexHUYeCKne YCTPOMCTBA M MX 1




PUMEHEHUE: TOCTOSHHBIE
MarHUThbl, FJIEKTPOMArHUTHI,
AJIEKTPOJBUTATENb,
YCKOPUTEIIN JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAA [1€4Yb

O6o01maronmit ypok bubnmuoreka
10 «MaruuTHOE€ TI0JIE. HOK
DneKTpOMarHuTHAS https://m.edsoo
WHTYKIIHASD .ru/ffOcab82
KoHTposnbHas padoTta 1o teme bubnnoreka
11 «MarauTHoe 1oJe. [HOK
DneKTpOMarHUTHAS https://m.edsoo
WHITYKIIHSD .ru/ffOcad58
CB00OOIHBIE MEXaHUYECKHUE
bubmoreka
KoJiebanus. ["'apmMoHnyeckue
[HOK
12 | konebanus. YpaBHEHUE _
. https://m.edsoo
rapMOHHYECKUX KOJICOAHUM.
.ru/ffOcaf06
[IpeBpaliieHre YHEPTUn
JlabopaTtopHas pabora
«MccnenoBanue 3aBUCHMOCTH
13 | mepwoma MaibIx KoeOaHUH
rpy3a Ha HATH OT IJTHHBI HUTH
U MaccChl Tpy3a»
KonebarenbHblil KOHTYD.
CBoOoHbBIE
AJIIEKTPOMArHUTHHIE KOJICOaHUsI bubmmorteka
14 =~ BUACATHHOM KoJ1e0aTeIIbHOM HOK
KOHTYpe. AHAJIOTHSI MEXTY https://m.edsoo
MEXaHHYECKUMU U .ru/ff0ch820
AIIEKTPOMArHUTHHIMH
KOJIeOaHUSIMHU
®opmyna TomcoHa. 3aKoH bubmmoreka
15 ~ COXPAaHEHUs SHEPIUH B HOK
WJIEaIbHOM KOJIEOATEIbHOM https://m.edsoo
KOHTYpE .ru/ff0ch9c4
[IpencraBieHue 0 3aTyXarOMMNX
beal YXAOI bubmmoreka
KoJjeOanusax. BeiHyX1eHHBIC IIOK
16 = mexaHMYECKHE KOJICOAHUS. ,
Pe3onanc. Beinyx1eHHBIE https://m.edsoo
- DRI Tu/ffOcbb8é
AJIICKTPOMArHUTHBIE KOJIeOaHUs
ITepeMEeHHBIMTOK. bubimoreka
17 | CuHycouganbHbII HOK

IIEPEMEHHBIUTOK. MOIITHOCTH

https://m.edsoo




IIEPEMEHHOTI'0 TOKA.
AMIUTUTYTHOE U ACHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U
HaIPSHKEHUS

.ru/ffOcbhd34

Tpanrcdopmarop.
[IpownsBoacTBO, IEpegaya u

18 NOTPEOICHUE SIEKTPUUECKON
HEPTUH
Y CTpOUCTBO M IPAKTHYECKOE

bubnuoreka
MIPUMEHEHUE IICKTPUUIECKOTO ITOK

19 = 3BoHKa, reHeparopa https://m.edsoo
MIEPEeMEHHOTO TOKa, JTMHUN u/ff0cc324
AJIEKTpoIiepeaay
DKOJIOTUYECKHUE PUCKH TTPU
MIPOU3BOJICTBE

o | OVICKTPOSHEPTHH. KynbTypa
UCITIOJIb30BaHUS
AJIEKTPOIHEPTUH B
IMOBCETHEBHOM KU3HUA
MexaHu4eckue BOJIHBI,

YCIIOBHSI paCIIpOCTPaHEHHUS. bubmuoTeka

21 [Tepuon. CkopocThb [HOK
pacipoCTpaHeHUs U JUTHHA https://m.edsoo
BOJIHBL [lonepeunsie u .ru/ffOcca54
IIPOJIOJTBHBIC BOJTHBI

bubmmorteka
3ByK. CKOpPOCTbH 3BYKa.

22 | I'pomkoctb 3ByKa. Beicora ﬁ?K /im.ed
toHa. TemOp 3ByKa ruf):f.()cr::](.:((a)csoo
DNeKTpOMarHUTHBIE BOJIHBI, UX BH6HHOTeK.a

23 | cBoiicTBa U ckopocTh. [llkana HOI; http S'//1{f0
AIIEKTPOMArHUTHBIX BOJTH glfeosoo'ru
[TpuHIUTIBI paANOCBS3U U

24 | TeneBuaeHus. Pazputne
CpEJICTB CBsI3U. Pagnonokanus

bubnuoreka
o5 KonTtponbHas pabota HOK
«Konebanus 1 BOJHBI) https://m.edsoo
.ru/ffOcc6f8
[IpsimonuHeliHOe bubnuoreka
26 | pacmpocTpaHEHHE CBETa B HOK

OQHOPOJHOMU cpeae. TodyeuHbIn

https://m.edsoo




HMCTOYHHK CBeTa. JIyd cBeTa

.ru/ff0cd350

OtpakeHue cBeta. 3aKOHBI bubnnoreka
orpaxkenus ceerta. [loctpoenue LHOK
27 . .
M300paXKCHHIA B IJIOCKOM https://m.edsoo
3epKaie .ru/ffOcd4e0
[Ipenomnenue ceera. [lomHoe bubnnoreka
BHYTPEHHEE OTPaKECHHE. LHOK
28 . .
[IpenenbHBIi Yroi MOJIHOTO https://m.edsoo
BHYTPEHHETO OTPAKEHHSI .ru/ffOcd7f6
JlaGoparopHas paboTa E&?ﬁnmem
29 | «M3MmepeHue nmokasarens ,
MPEJIOMIICHUS CTEKIJIa» https://m.edsoo
.ru/ffOcd67a
JIunzel. [loctpoenue bubmuoTteka
M300paKEHUI B JIMH3E. HOK
30 . .
dopmyra TOHKOH JTUH3HI. https://m.edsoo
YBenudeHue JIMH3bI .ru/ffOcddle
JlabopaTtopHas pabota
31 | «HccnenoBanue CBOWMCTB
M300PKEHUIN B JIMH3AX»
Hucnepcus cBera. CoxKHbIN
cocraB Oenoro cseta. L[Ber.
32 | JlabopaTtopHas pabora
«Habmronenue nucriepcun
CBETa»
bubnuoreka
WuTepdepenius ceera.
33 | Hudpakuus cBeTta. LOK
Judpakunonnas pemérka https://m.edsoo
.ru/ffOced22
bubmuoTteka
[TorepeyHOCTh CBETOBBIX BOJIH. HOK
34 .
[Monspuzanus cBeTa https://m.edsoo
.ru/ff0cf02e
OnTuyeckue MpudOpsI U
35 | ycTpo#cTBa, M YCIOBUS UX
0e30MacHOro MPUMEHEHHUS
I'panuLibl MPUMEHUMOCTH bubnuoTteka
36 KJIaCCUYECKON MEXaHUKH. [HOK
[MocTynatsl crienuaibHON https://m.edsoo
TEOPUH OTHOCHTEIIBHOCTH .ru/ff0cf862
OTHOCUTENBHOCTh bubmmoreka
37 | OOHOBPEMEHHOCTH. LHOK

3ame/IeHue BpeMEHU U

https://m.edsoo




COKpPaICHUC NJIMHBbI

.ru/ffOcfad2

DHeprus ¥ UMITYJIbC bubmmoreka
38 PETATUBUCTCKON YaCTHULIBI. HOK
CBsI3b MacChI C SHEPTHEH U https://m.edsoo
UMITYJIbCOM. DHEPTHs TIOKOSI .ru/ffOcfc68
KontponsHas pabota «OnTuka. E&?ﬁnmem
39 | OcHOBHI ClleIMAIBHOM TEOPUHU ,
OTHOCHUTEIIBHOCTH https://m.edsoo
.ru/ffOcf6f0
bubimoreka
40 ®otonsl. Popmyna Ilnanka. LHOK
DHeprusi U UMITYJIbC (OTOHA https://m.edsoo
.ru/ffOcfel6
bubanoreka
OTKpBITHE U UCCIEN0BAHUE ITOK
41 %(T);(;Z@Tq)g;eama. Onsbiter A. T https://m.edsoo
.ru/ffOcffc4
3akoHnbl (hoTorddexTa. bubmmoreka
42 YpaBHeHue DWHIITEHHA 115 [HOK
doTtorpdekra. «KpacHas https://m.edsoo
rpaHuna» ¢hotodddekra .ru/ff0d015e
JlaBnenue ceera. OnwiTel I1. H. EP(I)QEHOTeKa
43 | JlebeneBa. XUMHUYECKOE _
eHorBIE CBETa https://m.edsoo
8 Tu/ff0d04a6
TexHuueckue ycTpoucTsa u
44 = TIPAKTHUECKOE MPHMEHEHNE:
boTO3MEMEHT, POTONATUHK,
COJIHEUHas OaTapesi, CBeTOIUO]
bubanoreka
Pemenue 3amau mo teme
. [HOK
45 | «DneMeHThl KBAHTOBOM _
OLITHKIDY https://m.edsoo
.ru/ff0d0302
Moxaens atoma TomcoHa. bubanoreka
OmnbiTel Pezepdopaa no [HOK
46 -
PacCCesTHUIO 0 ~YaCTHII. https://m.edsoo
[TnaneTapHas MOJIeTTb aTOMA .ru/ff0d091a
bubanoreka
[HOK
47 | Tlocrymnartel bopa https://m.edsoo
.ru/ff0dOafa
N3nydeHue 1 noriaoneHue bubnuoTteka
48
(hOTOHOB IIPH TIEPEXOJIC aTOMA ITOK




C OJIHOTO YPOBHS SHEPTUU Ha

https://m.edsoo

npyroii. Buspl ciekTpos .ru/ff0dOafa
BoJiHOBBIE CBOMCTBA YACTHIL.
Bonnsl ne bpoitns. bubnnoreka
49 KopnyckyisapHo - LHOK
BOJTHOBOMTyaJTU3M. https://m.edsoo
CrioHTaHHOE ¥ BBIHYKJICHHOE .ru/ff0dOca8
U3ITy4YEeHHE
OTKpBITHE PAJUOAKTUBHOCTH. bubnnoreka
50 Omnsitel Pezepdopaa mo [HOK
OIPEICICHHIO COCTaBa https://m.edsoo
PaJIMOAKTUBHOI'O U3 TyUCHHS .ru/ff0d0fd2
CgoiicTBa anbpa -, 6era -,
5q  TaMMa - I3JydeHHS. Bnusuue
PaINOAKTUBHOCTH Ha JKUBBIC
OpraHU3Mbl
OTE(pBITHG MPOTOHA U Eubmoreka
HelTpona. M3oromnsl. Anbda - ITOK
52 acriajJl. DIEKTPOHHBIN U
§O3HTEOHHBIﬁ I(;eTa - pacmnaj. https://m.edsoo
u/ff0d1162
['amMmma -uznyuenune
DHeprus CBs3M HYKJIOHOB B Eubmoreka
anpe. SlnepHble peakiuu. ITOK
53 | Snepwnsrit peaktop. [IpoGiemsl
Hé[p(I))HeKTIfBBI BKI(;J'IOFI:I)/I‘IGCKI/IG ’ https://m.edsoo
T .ru/ff0d1356
aCTIEKTHI SACPHON YHEPTETUKH
DJIeMEHTapHbIE YACTHULIBI.
OTKpbITHE MO3UTPOHA.
Mertoab! HaOIIOAEHUS U bub6mnoreka
54 ~ PCTMCTPALUH SIEMEHTAPHBIX HOK
gactun. Kpyribrit cron https://m.edsoo
«DyHIaMEHTAIbHBIC .ru/ff0d0e38
B3auMoAeucTBUA. ENUHCTBO
(bU3MYEeCKOMKAPTHHBI MUPay
Bun 3Bé3mHOTO HebAa.
Co3zBe3aus, sipkue 3BE3/1bl,
55 | mmaHETHI, UX BUIUMOEC
nemwxkenne. ComHeyHas
cucTemMa
Connue. ConmHeuHas
56 | akTuUBHOCTH. MIcTOUHUK
sHepruu CoJHIIa U 3BE3]T
57 | 3BE31bl, NX OCHOBHBIC




XapaKTePUCTHUKHU.
3BE3BITTIABHON
MOCIIEI0BATEIBHOCTH.
BnyTtpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE NpeCTaBICHUS
O IPOUCXOXKICHUU U
sBosironnu ConHua u 3BE311

58

Mueunsi [1yTte — Hama
I'anakTuka. Ilonoxenue u
nBxeHue CotHIa B
I"'anakTuke. I'amakTukm.
YEpHbie ObIPHI B s Apax
raJJakTHuK

59

Bcenennas. Pasoeranue
rajakTuk. Teopus bompioro
B3pbIBa. PenukroBoe
n3nydyeHue. MerarajgakTuka

60

Hepemennsie mpoOaemsl
aCTPOHOMHU

61

KonTponbhas pabota
«OJEMEHTBI aCTPOHOMUU U
acTpo(U3UKI

62

O600maromuit ypok. Ponb
(U3HUKY U aCTPOHOMUU B
AKOHOMMYECKOM,
TEXHOJIOTMYECKOM, COI[aIbHOMN
U ATUYECKOU cepax
JEATEIIbHOCTH YeJIOBEeKa

63

Oo6o6uarouwmii ypox. Poib u
MeCTO (PU3UKHU U ACTPOHOMHH B
COBPEMEHHOW HAYYHOUN
KapTHHE MUpa

64

O6006marouit ypok. Ponb
(bu3MYeCcKOi TeOpHH B
dbopmupoBaHUU
MIPEICTABICHUM O (PU3UIECKOM
KapTHHE MUpa

65

Oo6o6matromuit ypok. Mecro
bu3HYeCcKoi KapTHHBI MUpPa B
00IIIeM PsITy COBPEMEHHBIX
€CTECTBCHHO - HayYHBIX
MPEICTABJIIEHUH O TIPUPOJIE

66

Pe3epBHbI ypok. MarauTHOE




noJie. DJIEKTPOMarHuTHas
VHTYKITHS

PesepBHblii ypok. OnrTuka.

67 | OcHOBBHI crieMaIbLHON TEOPHH 1
OTHOCUTEIBHOCTH
. bubnuoreka
Pesepublit ypok. KBanToBas
LHOK
68 @ ¢duszuka. DneMeHThl 1 ,
aCTPOHOMHH M aCTPOPUZHKHU https://m.edsoo
Tu/ff0d1784
OBIIEE KOJIMYECTBO YACOB 68

I10 [TIPOI'PAMME




YYEBHO-METO/JNMYECKOE OBECIHEYEHHUE OBPA3OBATEJBHOI'O
INPOLIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

« ®uzuka, 10 «macc/ KacesnoB B.A., OOmectBo ¢  OrpaHHYEHHOM
OTBETCTBEHHOCTBIO «IPODAY; AKIMOHEPHOE 00IIIeCTBO «M31aTenbCTBO
«IIpocBernienue»

« Owmsuka, 11 «macc/ KacesaoB B.A., OO0mectBo ¢ oOrpaHu4eHHOU
OTBETCTBEHHOCTBIO «JIPODAY; AKIHMOHEPHOE 00IIIeCTBO «3naTensCTBO
«IIpocsenienne»

METOAMYECKNWE MATEPUAJIBI JUUIA YUUTEJLA

[Iporpamma kypca ¢usuku g 10—11 xnaccos. ba3oBeiii yposens (aBTop B. A.
KacbsinoB) YMK «®usuka. 10 kinacc. ba3zoBsiil ypoBeHb»

1. ®usuka. 10 xiacc. ba3oBblil ypoBeHb. YUEOHUK C AJIEKTPOHHBIM MPUIIOKEHUEM
(aBTop B. A. KacbsiHOB).

2. ®uszuka. 10 xnacc. bazoBeiii ypoBeHb. Meroaunueckoe mocobue (aBrop B. A.
KacpbsH0B).

3. ®uzuka. 10—11 kmaccel. ba3zoBelil ypoBenb. Terpans mis nabopaTopHbIX padOT
(aBTopsI B. A. KaceaHos, B. A. KopoBuH).

4. ®wusuka. 10—11 xmaccel. ba3oBblid ypoBeHb. KowmrmekT Tterpamein mis
KOHTPOJIbHBIX paboT (aBTop B. A. KachsiHoB)

5. ®uzuka. 10 knacc. JAunakruueckue KapTouku-3aaanus (aBTopel M. A. Vimakos,
K. M. Yuiakos).

YMK «®Puzuka. 11 knacc. ba3oBblil ypoBEHb

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM MPUIIOKEHUEM
(aBTop B. A. KacbsiHOB).

2. ®uzuka. 11 knacc. ba3oBeiii ypoBeHb. Meroauueckoe nocobue (aBrop B. A.
KacesHOB).

3. ®uzuka. 10—11 kmaccel. ba3zoBerit ypoBeHs. Terpaap s 1abopaTopHBIX padoT
(aBTOpsl B. A. KacesiHos, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccel. ba3obelii ypoBeHb. KoMiuiekT TeTpameil s
KOHTPOJIbHBIX padoT (aBTopbl B. A. KacesHos, . B. Urpsmmios).



5. @uzuka. 11 knacc. Jlupakruueckue KapTouku-3aaanus (aBTopel M. A. Yiakos,
K. M. Ymakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETH
HNHTEPHET

1 http://nsportal.ru - cornuanbHas ceTh pabOTHUKOB 00Opa30BaHMS.
2 http://markx.narod.ru/pic/ - ¢u3uka B mKoe.

3 http://festival.1september.ru/articles/ - ¢ecTuBaNb TeHaArOrMYECKUX — HIACH
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit s yunrenei GU3NKKA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuansl o gpusmke.

6 www.ege.edu.ru - wuHbopMammoHHbIi moptan EID. 7  http://school-
collection.edu.ru/ - ennnaas xomnexuus IIOPo



