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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypOBHS Ha ypOBHE CpEOHEr0o OO0IIero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHON Tmporpammbl, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenmera «®@u3uka» B 00pa3oBaTeNbHBIX — opraHm3aiusax —Poccuiickorr  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHun ux ¢Gu3NKe HA OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYUTHIBAET HEOOXOAMMOCTb pPEaH3alMUd MEXKIIPEIMETHBIX
CBsA3el (PU3MKM C €CTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTramu. B Hell ompenpensiorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEro OO0Iero odpa3oBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE, METallpelMETHbIe, MpeaMEeTHbIE (Ha
06a30BOM ypOBHE).

[Tporpamma o (pus3mKe BKIIOYAET:

® [UJIAHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHus.

®du3nka Kak HayKa 0 HauOoJiee 00IIKUX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAYE€CTBE YUeOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ] B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
HIkonbHbI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBICHUI, N3y4aeMbIX
XUMHEH, Ouosorueit, gusmueckoid reorpadueir u actpoHomuei. Mcnonp3oBaHHEe W aKTUBHOE
IpUMEeHEeHHe (PU3NYECKUX 3HAHUU ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, MOJNYYeHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBAMU U JIpyrux. M3yueHue Gu3NKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00y4aromuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METOJI TO3HAHUS MPH BHIIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢hu3uku 11 ypoBHS CpeiHero o01ero oopa3oBaHus MOJIO0XKEH Pl UIIEH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IIOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBIEHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCIoIb30BaHUE TYMaHUTapHOTO
noTeHuuanta (U3NIecKoil HayKu, OCMBICIIEHHE CBS3HM Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIHUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIAeHHsI po0JIeM palliOHAIBLHOTO MPUPOAOIIOIBL30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEero ooiero odpazoBaHus
ABIISIOTCS  (pu3MUecKkue Teopuu ((hopMHpOBaHHWE NPEICTABICHUNH O CTPYKType MOCTPOCHHUS
¢uznueckoil Teopuu, poinu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITeTbHOCTHBIN MOIX0 B Kypce (PM3MKU peau3yeTcs MPeke BCEro 3a Cuér
OpraHu3aIy IKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUYECKUX paldoT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YaCTHHKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBaHUS U OCHAIIeHUs KabuneTa ¢pusuku. [Ipu sTomM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOIIUMUCS YMEHHUSIMH IPOBOIAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIUYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yAENsAETCs PELIEHUIO Pacu€THBIX U KaueCTBEHHBIX 3az1ad. [Ipu aTom
JUTSL pacYETHBIX 3a]1a4 MPUOPUTETOM SIBIISIIOTCA 33/1a4U C SIBHO 3aJaHHON (PU3UYECKON MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HaAHUs U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE TMPOTeKaHWs (U3NYECKUX SBICHHA M MPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pu3Mdeckod MOJenu A CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpeboBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHno y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca (M3MKH Ha YpPOBHE CpPEIHETO
o0miero o0pa3oBaHUs TOJKEH M3y4aThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bu3HUKH TOKHO OBITH HEOOXO0MMOE JTadopaTOpHOE 0OOPYIOBAHKE IS BHITTOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
o0opyoBaHue.
JleMoHCTpanmoHHOEe  000pyAOBaHHe (HOPMHPYETCS B COOTBETCTBHU C IPUHITUTIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ECHEeYMBAET IMOCTAHOBKY MEPEUYHCIECHHBIX B MpOrpamMMme Mo
(¢u3MKe KIIOYEBBIX JEMOHCTpALMil AJIs HUCCIIECJOBAHMSI M3y4aeMbIX SIBJICHUM M IPOLIECCOB,
HMIIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
JlaboparopHoe 00opyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleuyuBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M ILU(PPOBBIX MPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBHIX J1A0OpaTOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4eHUs1 GU3UKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHHE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY M3yUEHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBIEHUM O HayyHOM MeTOojie TO3HaHUS U (OPMUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHUSIM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHUs] OCHOB CTPOCHMUS
MaTepuy U pyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SBICHHSI C UCIIOb30BaHNEM (DU3MUYECKIX 3HAHWHA U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUIsL pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA.

Joctuxenne 3TUX Iiesield oOecriedrBaeTCsl pelIeHHeM CIEAYIoLUX 3a7ad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKJIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH MPUMEHATh TEOPETUYECKHE 3HAHMUA [l OOBICHEHUS
(Gu3nUecKux SBIEHUM B MNpUpOAE M Ul NPHUHATUS NPAKTUYECKUX pelIeHU B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIIEHUs pa3IM4YHbIX 33Jad C SBHO 3aJaHHON (u3nyecKoi
MOJIENIBIO, 3ajJay, IMOJPa3yMEBAIOIIUX CAMOCTOSATENbHOE CO3JaHHe (PU3HUYECKON
MOJIEINN, aJIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUYECKUX OCHOB U IPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

® OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB,  aHalW3a ©  HUHTEpHpeTandd  HHQOpMAIUH,  ONpEaeIICHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O pe3ysbTara;

® CO3/1aHUE YCIIOBHUM JAJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATENBCKOM, TBOPUECKON
NEeSITETBHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelIHEro oOIIero odpazoBaHUs
orBoguTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezneno), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€laeT BbIOOp IpPOBEAEHUs J1a0OpaTOpHbIX paldoT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yUYarOImnXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka O npupone. Hayunbie MeToapl MO3HAHUS OKpyXkaromero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MoaenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunple rumnore3sl. Ousznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (QopMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosbsle 1 UG POBBIC U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpenHSAsl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHnl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBHKeHue. ['paduku 3aBUCHMOCTU
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOAHOrO MaIeHus.

KpuBonuneriHoe nBuxeHue. JIBH>KeHME MATEpUAIIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHas cKopocTh. llepuon u
yacrora oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUIOMETp, JABUKEHUE
CHaps0B, LICTIHbIE U PEMEHHBIE IIEpEIadH.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, WIUTFOCTPALMS KNHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUH C CIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue 1BuKeHus Tena, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

HamnpaBnenue cCKkOpocTH Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4yeHrne HEpaBHOMEPHOIO ABMKEHHUS C LIENBIO ONIPEIETICHHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOWIGHMSI  MEXKJIy — MYTAMHM,  INPONACHHBIMM  TEIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PAaBHOYCKOPEHHOM JBHKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmmes. [lepBoiil 3akoH HeroToHa. IHEpLManpHble CUCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cynepno3unuu cuid. Btopo#t 3akon HproTroHa st
MartepuanbHoOi Touku. Tperuii 3akoH HploTOHA [U1s1 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepast kocMuyeckas CKOpOCTb.

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



Tpenune. Buabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHHUS U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP IBUKCHUH TeJla B dKUJKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABM)KEHHE aOCONMIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cunbl. YcnoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOAIIUIHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHHME Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CioxxeHnue cuil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT AeopMaIiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaICHHUH.

CpaBHEeHHE CHII TPEHUS TTOKOS, KaUE€HUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3ydenue aBmxeHHst OpycKa Mo HaKJIOHHOM MIIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJia, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coXpaneHus 6 MexaHuke

Nmiynbsc MatepuaabHOM TOYKH (T€Ja), CUCTEMbI MaTepUaIbHBIX ToueK. IMIynbe cuibl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pa6ota cuibl. MOIIHOCTE CHJIBI.

Kunernyeckasi sHeprus mMaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanpHas sueprus. [loTeHnnanpHas sHepTUs yupyro AeGopMUpOBAHHON MPYKUHBIL.
[ToTenmanbHas YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMAIbHBIE CUJIBL. CBsI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI MEXaHUYECKON YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOINEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexo mOTeHIIMATBHON YHEPTHH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

W3ydeHne aOCONIOTHO HEYNMPYroro yaapa € TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uKa 1 TePMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOIL Meopul
OCHOBHBIE TOJIOKEHUS MOHeKYHHpHO-KI/IHeTHLIGCKOfI TEOPpHHU 1 UX OIBITHOC 000CHOBaHHE.
BpoynoBckoe gBwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUsI Ta30B, XKHAKOCTEHM W TBEPABIX Tel U OOBSICHCHHE CBOMCTB



BEIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KonndecTBo BellecTBa.
[TocrossnHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOpUHU
UaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHedl KHHETHYECKOW »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul Trasza. Illkana temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3ompolecchl B uaealbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne U30IPOLIECCOB: U30TEpMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mognens onbita llTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk TIPUPOLY JABJIEHHUS ra3a Ha CTEHKU COCyJa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHHil 00b&ma
KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoOb! e€ u3MeHeHus. KonmnyecTBo TerioTsl U padota. BHyTpeHHssI SHEprus 0JHOATOMHOIO
UJeaNbHOro raza. Buasl Terionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJbHas
TEIJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOro 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennobie MamuHbl. [IpuHIUIb! KeficTBUS TeMIOBbIX MaliuH. [IpeobpazoBanus sHEPIUn B
TeIuIoBbIX MamnHax. Koaggunuent noneznoro aeiicteus teroBoil Mamuubl. [ukn KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEW HSHEpPrUM Tejla MpPH COBEPUICHWH palOoThI: BBUIET MPOOKH U3
OyTBUIKM TOJ AECMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUACOJIEMOHCTpALNs).

W3meHeHne BHYTpEHHEH aHepruu (TeMieparypsl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHAsS |
OTHOCHTEJIbHAS BJIAXKHOCTh BO3ayXa. HachlleHHbI nap. YaenpHas TeIoTa napooopa3zoBaHus.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBJICHMUS.



Tsépnoe Teno. Kpucrannumueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHwe W Kpuctayuuzauus. Y IelbHas
TeruioTa riasieHus. CyonuMmarus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU IOJIYYEHHMS COBPEMEHHBIX  MaTepUajioB, B TOM YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3MepeHne OTHOCUTENbHOM BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTPUYeCKUid 3apsn. [[Ba Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOJTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsa.

BszaumoneiictBue 3apsimoB.  3akoH  Kynona. ToueuHblid  snekTpuyeckuidl — 3apsia.
OnekTpuueckoe mnojae. Hampsx€éHHocTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUCCKUX MoJie. JINHUKM HaNPs>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocratmdyeckoro moins. [loTeHuman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JuaiekTpuueckasi MpOHUIIAeMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. JHEPrus
3apsKEHHOT0 KOHJICHCATOPA.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJNIEKTPOCTATUYECKAs 3aIlMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO U IPUHLMIL JAEUCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpocTaTUYECKas 3alllMTa.

JUDIeKTPUKU B SJIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IJIACTHH,
pacCTOSTHUSA MEXKY HUMH U TUDJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

DNEKTPUUECKUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKA. VICTOUHMKHU TOKA.
Cuna Toka. [IocTossHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka LEIu.

DIIeKTpUUIECKOe COTIPOTHUBIICHHE. VY nensHOE COTIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaiebHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIIHOCTD 3EKTPUIECKOTO TOKA.

DNEKTPOABUKYILAs CHJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) 2JIeKTprdeckoit mernu. KopoTkoe 3aMbIkaHme.



DneKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHKOBEBIE TPHOOPHI.

OJNeKTpUYecKuii TOK B pacTBOpPax MU pacljaBax 3JIEKTPOJIUTOB. OIEKTPOJIUTHYECKAs
JUCCOIUAIUs. DIEKTPOIIU3.

DJNIeKTpUYECKH TOK B Tazax. CaMOCTOATENbHBIA U HECAMOCTOSTENBbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue ycTpoOHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIEepMeTp, BOJIBTMETP,
peocTaT, HWCTOYHUKHM TOKa, JJIEKTPOHArpeBaTeNIbHbIE IPUOOPBI, BJIEKTPOOCBETUTEIbHBIE
npuOOpsl, TEPMOMETP CONPOTUBICHUSA, BaKyyMHBIH AMOJl, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TaJlbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHUSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHO€ COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpoABMKYLIEH cuibl. KOpoTkoe 3aMpIKaHHE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHL.

[TpoBOIUMOCTB 7EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AYXa.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  JIEKTPOABMIKYIEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
ABJIEHUE, Hay4yHbId (akT, runores3a, (pu3mueckas BEIUYMHA, 3aKOH, TEOpHsl, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHMH, JMHeHHas QyHKuus, napadoia,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe IBUKEHHE B )KMBOU Mpupoae, 1ud¢ys3us, ocMocC, TEMI000MEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEMJI0BOE PaBHOBECHUE), DIIEKTPUUECKHE SBICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 3JIEKTPOJIUTHYECKAs] JUCCOLUALNS, TaIbBaHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUIHUKH, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHHUS UMIyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3€MJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYWHBIM MpPUHTEP, dJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

[TocrossHHbIE MarHUThl. B3aMMOAEHCTBUE NOCTOSHHBIX MAarHUTOB. MAarHuTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX Tojei. JIMHUM MarHUuTHOU
uHayknuy. Kaptuna aimHui MarHUTHOW MHYKIIUH TIOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMU MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBLIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzaumoelicTBrue MPOBOJHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBiieHHE. J[BHKeHHE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJHOM MarHuTHoM noie. Pabora cuinel Jlopenna.

SIBneHue snekTpoMarHuTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABMKYIIAS CUJIa UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uHaykuuu dapazes.

BuxpeBoe siekTpuueckoe IMoje. DNEKTPOJBMXKYIIAas Cuila WHAYKIUU B IPOBOJHUKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOrO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHTYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre AIeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yyenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznes S. KosieOanus 1 BOJTHbBI
Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONCOAHUA
KonebarenbHas cucrema. CBoOOJHBIE MexaHMuYeckue KojeOaHus. [‘apmoHuueckue
kosnebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



Konebarenbublii koHTyp. CBOOOIHBIE BIIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYEeCKUMH U  DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIBHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroImuX KojeOaHUsAX. BbIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyXI€eHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

ITepemenHbIil ToK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJICHUE 3IEKTPUUECKONW HHEPTHUU.
OKOJIOTMYECKUE PHUCKM TPU IPOMU3BOACTBE 3JeKTpo3Hepruu. KynbTypa wHcnosap30BaHUs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOaTeIbHON CUCTEMBI (TIPY>KHHHBIN WM MaTeMAaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl — (3aBUCHUMOCTH  CHJIBI  TOKA U HANPSDKEHUST OT BPEMEHH) IS
3IEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

WccnenoBanune 3aBUCUMOCTH MEPUOA MAJIBIX KOJIEOAHUM Tpy3a HA HUTU OT AJIMHBI HUTH U
Macchl rpysa.

HccnenoBaHnue MepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclIoBUA pacnpocTpanenus. [lepunon. CkopocTs pacnpocTpaHeHuUs
u JuHa BoOJHBL. [lomepeunbie W TpojosibHbIe BOMHBL. WHTepdepentus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3IYYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmHas
opuenranus BektopoB E, B, V B snexkrpomarautHON BojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpoCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 31€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTnoCBA3M U TeneBuaeHUs. Paanonokanusi.

DONEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOIIeH Cpeibl.

TexHu4yeckue yCTpOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habnronenue oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny U AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOM
KOJIeOaHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3alus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OJJHOPOIHOM cpere.
JIyud cBeta. ToueuHbIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUl B IJIOCKOM
3epKajie.

[Ipenmomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroia MOJMHOrO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcus cera. CrioxkHbBIN cocTaB Oenoro ceera. L[Ber.

Cobuparomue U paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas cuiia TOHKOHM JMH3bL. [locTpoeHne n3o0paxeHuii B cCOOMparouX U PaccenBaIOIIUX
nuH3ax. QopMyIIa TOHKOM JIMH3bI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBas onrtuka. Wurepdepennus cBera. KorepeHTHble HCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpONMCTBA M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyma, QoToarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIHOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHHE, OTpPakeHUWE U MperoMieHue cBeTta. Onruuyeckue
npUOOPBHI.

[TontHOE BHYTpeHHEee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBONCTB N300paKeHHI B TUH3aX.

Mopenu MEUKpOCKOIa, TEIECKOIIA.

Habmonenue nntepdepeHnnu cera.

Habmonenue nudpakiuu certa.

Habmroenue nucnepcun cBera.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepeHnue nokasaresns IpeJoMIIeHUs CTEKIIA.

HccnenoBanne CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. llocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTh MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJILHOCTH DUHINTEHHA.
OTHOCUTETHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNE JIJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MacChI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.



Pazgen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €ro YACTOTOH. DHEPTUsS U UMITYJIbC
doroHa.
OtkpeiTue u wucciaenaoBanne (oroadpdexkra. Omnbitet A. . CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue YCTpoIiCTBA M NpaKTHUECKOE NpUMEHeHHe: (oTosnemeHT, (OTOAATUHUK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®DoTodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHETo Gotorddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
mogens atoMa. Iloctymarel bopa. Usnyyenne u mornomenue GOTOHOB NPU MEpexoae aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buabl cnextpoB. CHeKTp ypOBHEHl 3SHEpruu aroma
BOZIOpOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuYEHUE.
TexHuueckue yCTpOICTBA UM NIPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajbHbI aHaInu3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mopuens onbita Pesepdopra.
OrnpezeneHne JIMHBI BOJIHBI Jla3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HaGnronenue muHeHyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTb CTPOEHHUS  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuo0akKTUBHOIO U3IIy4EHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOoHa W HeitpoHa. Hyknonnas monens siapa IeiizenGepra—lBaHeHko.
3apsn sinpa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTta-pacnaa. ['amma-uznydenue. 3aKoH
PaANOAKTUBHOIO pacnaja.
DHeprus cBS3U HYKJIOHOB B sifpe. A nepHblie cuibl. JlegekT macchl sapa.
Snepuble peakuuu. [lenenuie u cUHTE3 SAEP.
Anepusbiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MEepCHEKTHUBHI  SACPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.
OneMeHTapHbIe yacTulbl. OTKPBITHE TO3UTPOHA.
MeTto/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTHHBI MUPA.
TexHU4ecKHue yCTPOMCTBAa M MPAKTHUUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BunibcoHa,
AJIEpPHBIN peakTop, aTOMHas boMOa.
Llemoncmpayuu
CuéTuynK MOHM3UPYIOIIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (1o rOTOBeIM (poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbel pa3BuTUs acTpoHoMuu. llpukiagHoe M MHPOBO33PEHUECKOE 3HAYECHHE
ACTPOHOMHH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, sspKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, X
OCHOBHBIC XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTPaJbHBIM KJIACC — CBETHUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IOCIEeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. (CoOBpeMEHHBIE IIPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3Botolnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yts — Hamia I'anaktuka. [lonoxxenne u nukenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
bonbiioro B3psiBa. PennkroBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habumonenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJCNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THYECKOH cdepax MesATeTbHOCTH YeNOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pojb (U3UYECKOM Teopud B (HOPMUPOBAHUU
npeACTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MUPa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢u3uku 06a3oBoro ypoBHs B 11 Kkiacce OCyIIECTBIs€TCS C yYETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IOPOEKIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, NMPOU3BOAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
MPU3HAKU TI0J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
KUBOW MpUPOJE, ONTHYECKHE SBJICHHS B >KUBOM mHpupojie, ACHCTBHE pagualiil Ha KHUBBIE
OpraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSCEHUN.

Texnonocusi: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, JEKTPOBUTATED,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenune yuebHOro mpeamera «®dusuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U MPECAMCTHBIX 06pa30BaTeJIBHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlU{, TIMO3UTUBHBIX BHYTPEHHHUX
yOeXICHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3alid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xknaHcKoOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIIMU  OOY4YaIOMIETOCs KaKk aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpPECAX TI'PaKIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMECHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUH C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTaPHON M BOJIOHTEPCKOM JIESATCIILHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHUMCKHX
YUEHBIX B 007aCTH (DU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, S THYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

4) 3cTeTHYEeCKOro0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIETO
¢buznueckoil Hayke;

S) Tpy10BOr0 BOCIINTAHUS:

WHTEpPEC K pa3Iu4yHbIM cdepam NpodecCHOHATBHON JESTENHHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyriei
npoeccru 1 pean30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B 0o0nacTu (pU3MKK Ha
MPOTSKEHUH BCEU KU3HU,

6) PK0JIOrMYeCKOro BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPBhI, OCO3HAaHHE TJIOOAIBHOTO XapaKTepa
HKOJIOTMYECKUX MPOOIIeM;

IUJITAHUPOBAHUE W OCYIIECTBIEHUE JIEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eNel yCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIMpeHre OMbITa JEATEIBHOCTH OJKOJOTMYECKOW HAIpaBJICHHOCTH HA OCHOBE
UMEIOTNXCS 3HAHUM 110 (pHU3UKe;

7) HEHHOCTH HAYYHOT'0 MO3HAHMSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IPOILECCe U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATEIbHOCTh HHAUBUIYaTIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1ecTBUA:

CaMOCTOSITeNIbHO (POPMYJIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 33/1aBATh IAPAMETPBI U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C YUETOM aHalIM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJAM,
OIICHUBATh PUCKHU MOCIIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX MTPOOIIeM.

ba3oBble ucciiegoBare/bCKue AeCTBUSA:

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU U MeToAamMH (pu3mdeckoi
HayKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
(Gu3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOMCKY METOOB PEIICHHS 3a/1a4
buznuecKoro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAAMH JCSATEIHHOCTH IO TOJYYEHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIpETaluH,
npeoOpa3oBaHUI0O M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX IMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHTBhl JIS JI0KAa3aTeIhCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TIOJYYEHHbIE B XOJI€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/J]aud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIH OIBIT;

YMETh NEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTUUECKYIO 00IACTh KU3HEICITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIaraTb OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JTOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMHU TMOJydeHUs WHMOpMAIMu (GU3HUECKOTO COACPKAHUS U3 UCTOUYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IIOUCK, aHAM3, CUCTEMAaTHU3alui0 U
WHTEpIpeTauio HHHOPMAITUU PA3THIHBIX BUAOB U (POPM IIPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

WCIIOJIB30BaTh CpPENCTBAa HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHUd KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUS, TIPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(DOPMALIMOHHON OE30MMacCHOCTH;



CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXNKAHHS B paslu4HbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHWs HMHQPOPMAIMK W  IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIBHYIO (GopMy
MMpEaACTaBJICHHUA U BU3yaJIU3alluH.

KoMMyHuKkaTHBHBIC YHHBepcaibHble YueOHbIe 1eliCTBUSA:

OCYILECTBIIATh OOILEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTHI;

pa3sBEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

IOHUMAaTbh U UCII0JIb30BaTh IPEUMYILIECTBA KOMaHIHOW U MHUBHUYyaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JICHCTBUH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBHUH, PaclpenciATh pOJd € Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaKJOT0 Y4aCTHHKA KOMaH/bl B OOLIUI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE IeiicCTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITCIILHO COCTABJIATH TUIAH PEHICHHS PAcu€THBIX M KAYCCTBCHHBIX 3aJ1a4, IUJIaH
BBIMIOJTHEHUS] TMpaKTUYecKoi paboThl € Y4ETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHmue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
Ccroco0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBJICHUIO JPYAUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYallUSM, BHOCUTb KOPPEKTUBHI B JAESITENHHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YIHTATOB LEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUS COBEPIAeMbIX JeWCTBUN
U MBICJIUTEILHBIX TIPOIECCOB, MX PE3YJIbTATOB U OCHOBaHUI;
UCIIONIE30BATh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATH MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3E PE3YIbTATOB NEATEIHHOCTH;
MPUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKH M IOCTOMHCTBA,
MPUHUMATH MOTHBBI U apTYMEHTHI IPYTUX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MpU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B nporiecce nqocTrkeHHsI TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE s
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEIJIEKT, MPEANOoIaraonuii ChOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IIPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIDKEHHIO IENTU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCcxXoas U3 CBOUx BO3M0)KHOCT€I\/‘I;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COICPCIKNBAHUTIO,

COLMAJIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAaWBATh OTHOLICHHS C JPYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy obyudenus B 10 kJjacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y O0YUAIOIIUXCS YMEHHUI:

JEMOHCTPUPOBATh HA MPUMEpax poJib U MecTO (PU3UKH B (DOPMUPOBAHHH COBPEMEHHOU
Hay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TE€XHOJOIMH, B IPAKTHYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpLUUAIbHAs CHUCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCYHBIH DJIEKTPUUYECKUM 3aps] MPU PELIECHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHHUS BELIECTBA M 3JIEKTPOJMHAMHUKU:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NajeHue Tell,
JIBUKCHUE 110 OKPY)XHOCTH, WHEpIUs, B3amMmozcicTBue Tei, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00bEMa Tesl IpU HarpeBaHUU
(oxJ1aXx/1eHNHN), TEIJIOBOE PAaBHOBECHUE, UCIIAPEHUE, KOHIEHCAUs, [JIaBJICHHE, KpUCTAIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMHu COCTOSIHMSI raza B H30Ipoleccax, JJIEKTpuU3alus Ted,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MYECKHUE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Chja, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NMOTEHLMalbHAs DSHEPIUs, MeXaHHueckas padoTa, MeXaHMYecKas MOIIHOCTb; IMpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, MCIIONb3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, KO3QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOIO
JBUTATENS; IPU ONMUCAHUM NMPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYMH,
uX OOO3HAYEHMS M EIUHMIBI, HAXOTUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIECTBA M DIIEKTPUUYECKUE SIBJICHHUS
(mpotiecchl), UCTIONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUH 3apsisl, 3JIEKTPUUYECKOoe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IIPABHIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIWYHH, WX OOO3HAUEHUS W EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMH BEJTMUYNHAMM;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUYECKHE 3aKOHBI U
NPUHIMIBE: 3aKOH BceMupHoro Tsrotenus, I, II u III 3akonbsl HproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHLMII CYNEPIO3ULIUN CUJI, IPUHLIUII
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOW DHEPIUM TEIUIOBOTO JABUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbI 3aKOH TEPMOJAMHAMMKH, 3aKOH COXpaHEHHUs
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ISHCTBHS MAIIMH, TPUOOPOB U TEXHHUUYECKUX YCTPOUCTB;
pas3InyaTh yCIoBUSA UX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W IPOLIECCOB C
UCIOJb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (HOpPMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATh H3BECTHBIE METOJbl OLIEHKH
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIEI0BAHMNS;

coOuoiaTh IMpaBuia O€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENLCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOMCTB U 1aOOpaTOPHOro 000pYyAOBaHUS;

pemaTth pacuéTHBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢du3nyeckre 3aKOHbl M NPUHIMIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BbIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJy4YE€HHOI'O 3HaU€HUs (PU3MUECKON BEITUYHMHBI;

pelmaTh KadyeCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUI ¢ OOpoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCIIONIb30BaTh NP pPELIEHUMH Y4eOHBIX 3aJad COBPEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAyYHO-MIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4aeMyro HH()OpMaIHIO;

PUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MU 0OpaIeHUH C MPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOIIIO/IEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollell cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyNIbl, palUOHAJIbHO pacHpeleNsTh OOS3aHHOCTH U  IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHMBATH BKJIAJ KaXJOrO M3 yYaCTHUKOB TPYIIIBI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTO (PU3UKU B (DOPMUPOBAHHHM COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUYECKON
NeSITeIbHOCTH JII0/1€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YVUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAENe: TOoYeUHBIN
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/[pa MU pelieHnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (U3MYECKHUE SBIECHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUUYEcKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JCWUCTBUS TOKA, B3aMMOJACHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAsS
WHAYKLINS, JACWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYLIUIICS 3apsn,
AIIEKTPOMAarHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPAaHEHUE CBETa, OTPaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBeTa, JUCIEpPCUsi CBeTa,
doroannekrpudeckuii 3¢ dekt (porodddekr), CBETOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! U HCKYCCTBEHHAs PalnOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (DJICKTPUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MTPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIC SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPHUUECKOEe COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ W 4YacToTa KoyieOaHu B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B IPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMYUHY C JPYTHMMH BETUYHHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyIbC (OTOHA, TEPHOJ IOJIypacmajga, YHEPIrus CBSI3M AaTOMHBIX SA€p, NPU OINUCAHUH
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEITMUMHBI;

aHAM3UPOBaTh (PU3MYECKHE TPOIECCHl W SIBICHUS, HCIONB3Ys (DU3MUECKUe 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTENOBATEIBHOTO U  MapalljIeIbHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLMH, 3aKOH
NPSIMOJIMHEHHOTO PAaCHpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHHUs CBETA, 3aKOHBI MPETIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (oTodddeKrTa, 3aKOH COXPAaHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMclia, MOCTyJlaThl bopa, 3aKOH paJMOaKTUBHOTO pacmnajaa, MpuU ATOM pa3inyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BBIpAKEHHE W YCIOBUS (TPaHHIIbI,
o0yacTi) IPUMEHUMOCTH;

OTIpE/ICNIATh HAIpaBJIICHWE BEKTOpPAa MHIYKIIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH M OMKCHIBATh N300pa’keHNe, CO3/IaBaeMOe IIIOCKUM 3€pKaJloM, TOHKOM JIMH301;

BBITMOJHATh JKCIIEPUMEHTHI 1O HMCCIIECOBAHUIO (PU3UYECKUX SIBJICHUM M IPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu d5ToM  (GopMynHpoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTH OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (PHU3UYECKUX BEJIWYHMH, INPH ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIHOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHON 3aBHCHMOCTH
bu3nYeCKUX BENMWYMH B BHAE TaOMUI] M TpaduKOB, [elaTh BBIBOABI IO pe3yabTaTaMm
HCCJIEJIOBAHMUS,

coOmoiaTh MpaBuia 0€30MacHOro Tpyla NpH TNPOBEICHUM HCCIEIOBAaHUN B pamKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOrO 000PYAOBaHUS;



pemiath pacy€THblEe 3aJaud C SIBHO 3aJaHHOM (pu3Muyeckod MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJjaudl BHIOUPATh (PU3UYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

peliaTb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTUYECKH HEINPOTUBOPEUMUBYIO LIETIOYKY
paccyKIeHUI ¢ OIIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHONW HMH(OpMAIMM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh M10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH IPUHIHIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HH IS
obecrieyeHus 6€30MaCHOCTH TP OOpaIeHUH ¢ TPUOOPaMU U TEXHUYECKUMU YCTPOUCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM DKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLLEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYIIbI, palMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh  JCATEIBHOCTh B
HECTaHJAPTHBIX CUTYaLMUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXI0rO M3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpUBaeMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero Kognponbm,le HpﬁaKaneCKne 06PA30BATETBHBIE
padoThI padoThI pecypesI
Pa3znea 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 bubmmoreia HOK
) https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuniematitka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Auranniica ! https:/m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
) TEOpUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TEPMOMHAMHUKH 10 ! https:/m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEUIECTBA. 5 bubnuorexa [JOK
) @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 24
Pa3nea 4. JIEKTPOJINHAMUKA
bubmuorexa [JOK
41 MeKTpOCTaTIia 10 ! hitps://m.eds00.ru/7f41bf72
4.2 IToCTOSIHHBIN 2IIEKTpUYECKUN TOK. TOKHU B 12 1 1 bub6muoreka [IOK




‘ Pa3JIMIHBIX Cpeaax
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

22

68

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




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHnoBaHue pa3jiesioB U TeM u¢posBbie
Ne i/ Y —— pa3 Beero Kontpoabubie IIpakTnueckue g:-) p?::) OBAT eJ)Ibel e
padoThI padoThI pecypebi
Paszpnen 1. JIEKTPOINMHAMUKA
1.1 MarnuTtHoe nosue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
UHAYKLIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnunoreka [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnunorexa [JOK
2.3 Onruia 10 3 https://m.edscl){).ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasnen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 https://m.cdsoo.ru/7f41co7c
bu6mmoreka [JOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmorekxa [IOK
4.3 ATOMHOE #1p0 > https://m.edsoo.ru/7f41c97c
Nroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU




bubmuoreka [JOK

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKI 7 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Pasnen 6. OBOBIAIOIIEE IIOBTOPEHHUE
bubnunoreka [JOK
0.1 Otobmaromee nosTopere 4 https://m.edscI;E).ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KoJunyecTBo 4yacoB Jara JIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypchl
®usznka — H npu .
1 Ha;qHzle Me:(})];;?ioEH:Iflf; 1 Bubmaorexa LOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPA
Posb 1 MecTo ¢puzuku B
($hOopMHUPOBaHUH COBPEMEHHOM bubnunoreka [JOK

2 . 1
Hay4yHOW KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JeSTEIbHOCTH JII0JIEH
MexaHnueckoe ABUKEHUE.

3 OTHOCUTEIHPHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
neuxkenus. [lepemenmenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bu6nuorexa [IOK
NBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE 1 bubnnorexa [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 I[gnxceHHe MaTepiaHBHOﬁ TOYKH 110 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpyHIMTT OTHOCUTEIBLHOCTH
8 I fmxmue;l. HNuepuuanbHbie CUCTEMBI 1 Eubmiorexa LOK
. https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBblii 3akoH HeroToHa
Macca Tena. Cuina. HpI/IHLuEH BuGmmotexa LIOK
9 Cynepro3uiuu cui. Bropoii 3akox 1

Herorona miis MarepuanbHOU TOYKU

https://m.edsoo.ru/ffOc3be8




Tperuii 3akoH HproToHa 111

bubmuoreka [JOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro TsaroreHus. Cuna

11 TSKECTH. HCII))BaH KOCMMYECKas bubmorexa LIOK

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

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

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubnuoreka [JOK
JIBMDKCHUH TeJIa B )KUIKOCTH WJTH https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoe U BpaliaTeiabHOe

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO bubmuoreka [JOK
Tesna. MoMeHT cuiibl. [liieuo cusisl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHs TBEPIOTO Telia
HMitynbsc MaTeprabHON TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnuotexa [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE
PabGoTa 1 MOIIHOCTH CHIIBI.

16 Kunerndeckas sHeprus bub6nuorexa [IOK
MaTepuaabHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenunanvHas sHEprus.

[ToreHmanpHas SHEPrust 0
17 z[e(popfmpOBaHHoﬁ l'lpr)KI?IIEBpI}.IF bubmmorexa [IOK
https://m.edsoo.ru/ff0c461a
IToreHnmanbHas SHeprust Tea
BOJIM3U MOBEPXHOCTH 3eMITH
[ToreHuuansHbie U
HEeMOTEHIIMaTbHbIE CHITBI. CBS3b Bubmorexa LIOK
18 paboThI HEMOTEHIIUATHHBIX CHII C

U3MEHEHHEM MEXaHUUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS

https://m.edsoo.ru/ffOc478c




19

20

21

MEXaHUYECKON IHEPIUU

JlaboparopHas pabota
«HccnenoBanue cBsi3u paOOTHI CHITBI
C I3MCHEHHEM MEXaHHUYECKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KI'YTa»

KontponsHast pabora o Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHCHHS B MEXaHHKE)

OCHOBHBIE TOJIOKEHUS

MOJIEKYJISIPHO-KUHETUUECKON
Teopuu. bpoyHOBCKOE ABMKEHUE.

Tnppysns

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

Xapaxkrep IBUKCHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mopenu cTpoeHust ra3os,
JKAJIKOCTEN U TBEPJIBIX TEI

Macca monexyi. KonmnuectBo
BemectBa. [locTostHHas ABoraapo
TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[ITxana remnepatyp Llenscus
HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEPTUur
JBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

3akon [lanbToHa. ['a30BbIe 3aKOHBI

JlaGoparopHas paboTa
«MccnenoBanue 3aBUCIMOCTH
MEXy TapaMeTpaMH COCTOSIHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e




pa3peKEHHOTO ra3a»
U3omporeccsl B HeaIbHOM Ta3e U

bubmuoreka [JOK

29 ux rpaduyueckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenusis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crtoco0n! e€ m3meHenus. KoanuecTBo bu6mmoreka [JOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICATBHOTO
rasa

31 Buael renionepenaun Brbimorexa LOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTD BEILIECTBA.

32 KosnuecTBo TemioTsl npu bubmmorexa [IOK
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
po1iecc

33 I1epBblil 3aKOH TEPMOJIMHAMUKHU U bub6nuorexa [IOK
€ro NpHUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ffOcSefc
H TUMOCTb I1 B B

| Rt o B 10K

) https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH

35 ITpunnun nevicreus u KII1/] bu6mmoreka [IOK
TETIJIOBOM MallAHBI https://m.edsoo.ru/ff0c600a

36 [uks Kapno u ero KIIJ{

37 DKosoruyeckre mpooaemMbl
TETJIOOHEPTETUKH

38 Sﬁ%i?ﬁ;f;fazp (1?;1(31/11(3 OCHOBBI bubmorexa [IOK

) https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKH
59 Monekyamprin ke, Ocross Butimorexa LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapoobpazoBaHue 1 KOHICHCAITHSI. bubnmoreka [JOK




Hcnapenue u kunenue
AOCOIIIOTHAS. 1 OTHOCHUTEIbHAS

https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK

4l iggmHOCTB Bosztyxa. Hacwimennbiit https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammgeckue u
p | Mgl e Amsemons Bumorera 110K
b ) A https://m.edsoo.ru/ff0c65f0
KkpucTauibl. COBpeMEHHbIE
MaTepHuabl
| Vnessas senmers masncatn Bumorexa LIOK
I ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuoreka [JOK
44 YpaBHEHHE TEILIOBOTO OajlaHca https://m.edsoo.ru/ff0c6820
i | e, e Bumores 110K
DAL o p https://m.edsoo.ru/ffOc6bcc
3apsioB
o | oo, mreps Bumorera 110K
YHpOBOA ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS dIEKTPUUECKOTO 3apsiia
7| Kynons Tonommatt saempmocsa Buworexa LIOK
Y : p https://m.edsoo.ru/ffOc6ced
3aps
Harpsx€HHOCTB 3JIEKTPHYECKOTO
48 nosist. [IpuHnun cynepnosunuu bubmuorexa [IOK
AJIEKTPUIECKUX Tosieh. JImHanm https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
| o oo Bumorea 10K
: AL https://m.edsoo.ru/ff0c6£00
IIOTEHIINATIOB
50 [IpoBOIHUKY W TUATEKTPUKU B bu6mmoreka [{OK

SJICKTPOCTATUYCCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018




51

I[I/IE)JICKTpI/I‘-IeCKaSI IIPpOHUITACMOCTb

OnexrpoéMkocTs. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJIeHcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopaTtopHas pabora "M3mepenne
NEKTPOEMKOCTH KOHAEHCAaTopa"

[IpuHuMI nelcTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
arapara, CTpyMHOro pUHTEpa.
DneKTpocTaTUYECKas 3alluTa.
3azeMIIeHHE SIIEKTPOIPHUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma jist
y4acTKa 1enu

56

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHKKOB. JlabopaTopHas
pabora «/3yueHue cMenanHoro
COETMHEHUS PE3UCTOPOB»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaGora u momrHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
Jxoyis-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa AJ1s TOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHnka Toka U
€ro BHYTPEHHETO CONPOTUBIICHUSI»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOAUMOCTD
TBEP/BIX METAIJIOB. 3aBUCUMOCTb




CONPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DJIEKTPUYECKUH TOK B BAKyyMe.

60 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoAHUKH, HX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJUMOCTb. 1 bubmuorexka [JOK
CaoilicTBa p—n-nepexoja. https://m.edsoo.ru/ffOc84ae
[TomynpoBOTHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U

62 paciaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DIIEKTPUYECKHI TOK B ra3ax.

63 CaMoCTOsITeNIbHBIN U 1 bubmuoreka [JOK
HECaMOCTOSITENIbHBIN pa3ps. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnmnoreka [JOK
npuMmeHnenue. [IpaBuna TexHukn https://m.edsoo.ru/ff0c86fc
0e3011acHOCTH

65 O06o06maromuit ypok 1 bubnmnoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubmuorexa [IOK
AJIEKTPUIECKUN TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpeIax»

o EzgsziﬁlfénTzﬁzx. KonTponpHas | Bubmiorexa [IOK
" " https://m.edsoo.ru/ff0c8c56

DNeKTpOJUHAMHKA

63 PesepBublit ypok. O6o0maromuit 1 bubmuorexa [IOK

ypok 1o TemaM 10 kiracca https://m.edsoo.ru/ffOc8t6¢
OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pOBbIE

Ne Tema ypoka KonT 1 Aata 00
n/n Beero POJIbHbIE PaKTH4YecKHe u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl
ITocTossHHBIC MarHuTHl U UX

1 B3auMoJieicTBUE. MAarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MarauTHO€E 1oJie MPOBOIHUKA C

> TokoM. OnbIT Dpcrena. 1 bu6mmoreka [JOK
B3aumoneiicTBue NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas pabdora «M3yueHue

3 MElFHIETHO?O HOJI;I KaTYHIKI/Iy::I 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota | 1 bubnuotexa [JOK
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBEe MarHUTHOTO IIOJIS Ha

5 JBHKYIIYIOCS 3apSKEHHYIO 1 bubnnoreka [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia
DNIeKTpOMarHuTHasT WHYKITHUSI.

IToTok BekTOpa MarHUTHOM

6 uaaykiuu. JJ1C uaayknun. 3akoH 1
ANIEKTPOMATHUTHON UHAYKIIUU
®dapanes

7 JlaGopaTtopHnas pabota 1 1 bubnuorexa [JOK

«HccnenoBanue sIBJICHUS

https://m.edsoo.ru/ffOcal 50




3HeKTpOMaFHHTHOﬁ UHAYKIUH

NuaykTuBHOCTSH. SBIEHUE
camounaykuuu. IJC
CaMOMHIYKIIUHU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIIEKTPOMArHuTHOE IOJIe

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 1eYb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

10

O6o6maromuit ypok «Marauroe
nosie. DJIeKTpOMarHuTHas

UHIYKIHSD)

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota mo Teme
«Mar"uTHoe ToJI€e.
DJIEKTPOMarHUTHasE UHIYKIUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

13

14

CB00OOIHBIE MEXaHUUECKHE
konebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaiienue sHepruu

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuil rpy3a
HAa HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

KoneGaTenbHbIi KOHTYD.
CB006OAHbIE ANEKTPOMArHUTHBIE
KOJIeOaHUs B NACAIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

19

20

21

SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEeHHsSI SHEPTUU B HICATHHOM
K0JIe0aTeITbHOM KOHTYpE

[Ipencrasienue o 3aTyxarmux
KoJieOaHusX. BeIHYKICHHBIC
MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIe
AJIEKTPOMATrHUTHBIE KOJIeOaHMsI

IIepeMeHHBIH TOK.

CunycouanbHbli IEPEMEHHBIN TOK.

MoniHoCTh IEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U JEHCTBYIOLLIEE
3HAYCHHUE CHJIBI TOKA U HAPSKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPa IIEPEMEHHOIO
TOKa, JINHUH 3JIEKTpoIepeaay

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
KynbeTypa ncnonbs3oBanus
AIIEKTPOIHEPTUU B MOBCETHEBHON
KHU3HH

Mexaandaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CKOpOoCTh pacpoCTpaHEHUs U
JuTMHa BoJIHBL. [lonepeunsie u
IPO/I0JIbHBIE BOJIHBI

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccaS4

22

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKka

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




3HeKTpOMaI‘HI/ITHbIe BOJIHBI, UX

bubmuoreka [JOK

23 CBOHCTBA 1 CkopocTs. IlKasa https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguocBsI3u U
24 teneBuaeHus. Pa3BuTue cpeacTs
cBs3u. Paguosnokanys
75 KonTtponsnas padora «Konebanus u bubmuorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHKe
26 CBETa B OJJTHOPOJHOM Cpee. bubmmoreka [JOK
ToueuHblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBera. 3aKOHbI
27 OT}’f)a)KeHI/IH ceeta. [locTtpoenne bubmorexa [IOK
. https://m.edsoo.ru/ffOcd4e0
M300paXeHU B IIJIOCKOM 3€pKaje
[Tpenomnenue csera. IlonHoe
73 BHYTpPEHHEE OTpa’KEHUE. bubnnorexa [JOK
IIpenenbHbIl Yo MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHUS
JlabopaTtopHas pabota «3mepeHue bubnuotexa [JOK
29
[I0Ka3aTelIsl IPEJIOMIICHHs] CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzobpaxeHuii
30 B JINH3E. ®op§4yna TOHKoﬁanH?,H. bubmorexa [TOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlaGoparopHas paboTa
31 «Hccnenosanue cBONUCTB
U300paKeHH B JIMH3AX»
Hucnepcus cera. CoxxHbIA COCTaB
3 6enoro csera. L{Bet. JlabopaTopHas
pabota «HabmroeHue nucnepcuu
CBETa»
33 Wurepdepentus creta. Audpaxius bubnmoreka [JOK




cBeta. [ludpakinuonnas pemeéTka
[TomepeyHOCTh CBETOBBIX BOJIH.

https://m.edsoo.ru/ffOced22
bubmuoreka [JOK

34 [Tomstpusanus cBera https://m.edsoo.ru/ffOcf02e
Onrtuueckue MpuOOphI U YCTPOKUCTBA
35 U yCJIOBHS UX 0€30I1acHOTO
IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIACCUYECKOW MEXAHUKH. bubnmoreka [JOK
[TocTynatel cienuanbHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTH
37 oogggsggﬁgigiz 3aMeenue Enbmiorexa OK
' https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprus u UMIYJbC
33 pensiTuBUCTCKON yacTulibl. CBA3b bubmmorexa [IOK
MaCChI C SHEPTUEU U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KontpomnbHas T MITUKA.
39 O(C)Hoggi1 cnzulf;fbom?;?eopﬂﬂa bubmaorexa [JOK
https://m.edsoo.ru/ff0cf610
OTHOCHUTEIbHOCTH
40 ®oronsl. opmyina [1nanka. bubnnorexa [JOK
OHeprusi 1 UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIEI0BaHNE Eubmorexa LIOK
4 $orodpoeira. Omeirst A. T hups://m.edsi.ru/fmcffczt
CroneroBa
o | Sl Yo B 10K
) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpexra
Bienue ceera. OneiTel I1. H.
43 §262;eBae (;(IiMiI‘{OeCKOC JefcTBHE bubmmorexa [TOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuueckre yCTpoucTBa u




MPAKTUYECKOE TPUMEHEHUE:
dboTodneMEHT, HOTOIATUHK,
CoJTHEYHas OaTapesi, CBETOUO]T

Perenne 3aga4d mo remMe «JIeMEHTHI

bubmuoreka [JOK

45 KBAHTOBOI ONTHKN» https://m.edsoo.ru/ff0d0302
o | momem o Toucans Or Bunionsa LOK
https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas Mozens aToma
bubmuoreka [JOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u noriomienne GOTOHOB

48 IIPU [IEPEX0/Ie aTOMa C OJTHOTO bubnunoreka [JOK
YPOBHSI SHEpruu Ha Apyrou. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE CBOMCTBa yacTull. BosHbI

49 ne bpoins. KopnyckynsipHo- bu6nuorexa [IOK
BOJIHOBOH tyanu3m. CrloHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOE U3JTyYeHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omneiter Pesepdopaa mo bubnuotexa [JOK
ONIPEIEIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO H3ITyUSHHSI
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydeHus. Biusuaue
PaIMOaKTUBHOCTH Ha KUBBIE
OpPTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 N3oTomnsl. Anbga-pacna. bubnnorexa [JOK
ONEKTPOHHBIN U NO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oeta-pacrnian. ['amma-u3nydeHue
DHeprus CBA3U HYKJIOHOB B Anpe. Bubmiorexa [IOK

53 SAnepHsble peakiuu. SAnepHbiii

peaxTop. [IpoOaembl, IepCreKTUBBI,

https://m.edsoo.ru/ff0d1356




JKOJIOTUYECKUE ACIIEKTHI AIEPHOU
SHEPreTUKU

54

DJyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTOo Il HAOIOICHUS U
PErUCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrielii cron
«DyHaaMeHTaIbHbIE
B3aUMOJICCTBUS. ENMHCTBO
bu3nYECKO KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3nHoro He6a. Co3Besnus,
SApKUE 3BE3/bl, INIAHETBI, UX
BuauMoe asmkeHue. ConHeuHas
cucTremMa

Comnrne. ConHeyHas akKTUBHOCTb.
Nctounuk sHeprun CosiHiia v 3BE311

57

3BE31bI, NX OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
MocleI0BaTeIbHOCTU. BHyTpeHHee
ctpoenue 38&311. COBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sposroruu ComHIa U 3BE3]

58

Muieynsiii [1yte — Hama
I"amakTuka. [lonoxenue u
nerxenne ConHna B [anakTuke.
I"amakTukn. YE€pHbIE IBIPHI B AIpax
raJIaKTUK

59

60

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyuenue.
MerarajgakTuka

Hepemennsie mpoOaemMsl
ACTPOHOMHH

61

KoHnTponpHas padora «II1eMeHTHI




62

63

ACTPOHOMHH U acTPOPUZUKH»

Ob6o06maromuit ypok. Ponb pusuku
Y aCTPOHOMHUHM B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ATUYECKOH chepax NesaTeIbHOCTH
YEeJI0BEKa

O6o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

65

O6o6mmaromuii ypok. Ponb
¢uznyeckoil Teopun B
(bopMHpOBaHUU NMPEACTABICHUHN O
¢bu3nyecKoil KapTuHe MUpa

O06o6maromuii ypok. Mecrto
(bU3nUIeCKOil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPO/JIE

66

67

68

PesepBHBIi ypok. MarHuTHoOE 1oste.
DONeKTpOMarHuTHasE UHAYKIINS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIeUaIbHON TEOpUHr
OTHOCHUTEIILHOCTH

Pesepnsrii ypok. KBantoBas (uzuka.

DneMEHTHI aCTPOHOMUU U
acTpopU3UKHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» dusuka, 10 kmace/ Msxumes I'.41., byxosue b.b., Corckuit H.H. nox penaknueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

» ®usuka, 10 knace/ Msakumes I'.51., byxosue b.b., Yapyrua B.M. nox penakiueit
[MapdenTtreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
®dwusuka. 10 xnacc. ba3oeiit u yrnyonéunsiii ypoBau. [Toypounsie pazpadorku.pdf
®duswmka. 11 knacc. [loypounsie pazpadotku. ba3oBsriii ypoBeHs.pdf

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/11
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