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MHNOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpPEIHEr0 OOIIero 0Opa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH U TpeOOBaHWUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTesbHON mporpamMmsbl, mpeactaBieHHbix B @OI'OC COO, a Takke ¢ yd€Tom
(dbenepanpHONl pabouell MporpaMMbl BOCIUTAHUS W KOHIEMIIMW TPETOJaBaHUs y4eOHOTO
mpenmera «@Pu3uka» B 00pa3zoBaTeNbHBIX oOpraHm3anusx Poccuiickoit  Denepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBL.

Copepxanue mnporpaMMbl Mo (U3MKE HAMpaBIeHO Ha (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyvaromuxcs 10—11 kmaccoB npu o0ydeHun ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO Noaxoa. [Iporpamma no ¢usmnke cOOTBETCTBYET
tpeboBanusiM @I'OC COO k miIaHupyeMbIM JTUYHOCTHBIM, HMPEIMETHBIM U METanpeIMETHBIM
pe3yiabTataM OOy4YeHHMs, a TaKKe YYUTHIBAET HEOOXOJMUMOCTh peaM3allii MEXKIPEIMETHBIX
cBs3el (DM3WMKM C E€CTECTBEHHO-HAYYHBIMH YyYE€OHBIMU TIpeaMeTamMu. B Hel ompenenstorcs
OCHOBHBIE LIEJIM M3Y4YeHUs (PU3UKU HAa YPOBHE CPEIHEro oO0Ilero odpa3zoBaHHUs, IUIAHUPYEMbIE
pe3yiabTaThl OCBOCHHS Kypca (HU3UKU: JHMYHOCTHBIE, METalpeIMETHbIe, INpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3uke BKIIOYAET:

® [UIaHUPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (HU3HKU HAa 0230BOM YpOBHE, B TOM UHCIIE

MpeIMETHBIC PE3YIBTATHI M0 TOJaM O0yUeHUS;

e cozepxkanue yueOHoro npeameta «dusnkay 1Mo rojgam o0ydeHusl.

®dwu3uka Kak HayKka 0 HauOoJee OOMMX 3aKOHAX MPUPOBI, BRICTYMAs B Ka4ECTBE Y4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUI 00 OKpyXaloliem MUpE.
[IkonpHBIE Kypc (GU3HKH — CHCTEMOOOPA3YIOUIMH I €CTECTBEHHO-HAYYHBIX Y4YEeOHBIX
MIPEIMETOB, IIOCKOJIBKY (pU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SIBICHUH, H3y4aeMbIX
XuUMHel, Ouonoruen, ¢usmdeckoir reorpadueir u acrpoHomueit. Mcnonp3oBanue U akTHUBHOE
MpUMeHeHHe (U3NYECKUX 3HAHUW OmpelessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHI B cdepe SHEPreTHKH, TPAHCIOpTa, OCBOCHHS KOCMOCA, MOJYYEeHUsT HOBBIX
MaTepHaioB € 3aJlaHHBIMU CBOMCTBaMHU U Ipyrux. M3ydyenue ¢Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(hopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa 00yYaroImuxcs, B GopMupoBaHUEe YMEHUI
MIPUMEHATh HAYYHBI METOJ] TO3HAHUS [P BBHIMIOJIHEHUU UMHU YUE€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca ¢u3uku ais ypoBHS cpeHero o0miero o0pa3zoBaHus MOJIOXKEH sl Uiei,
KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIUIIBI €70 OCTPOCHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SBJISIETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHall U3 BCeX pa3feNioB (PM3HMKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM ¢ HEW MaTepual Kypca QU3UKU 00beTMHEH BOKPYT
¢busnueckux Tteopwil. Bemymmm B Kypce sBhsiercs (OpPMHUPOBAHHME TMPEICTaBICHHUNA O
CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEIICCTBE U TOJIE.

Hoesa cymanumapuzayuu. E€ peanuzanus mpeanonaraeT UCHOIb30BaHUE T'YMaHUTApHOTO
MOTeHIMana (pU3NIEeCcKoi HaAyKH, OCMBICIICHUE CBSI3U Pa3BUTUSA (DU3HUKHU C pa3BUTHEM OOIIECTBA,
a TaKXe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U KOJIOTHYECKUMU IPoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypce duszuku npeamnoigaraetT 3HaKOMCTBO € IIMPOKUM
KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUM U 3aKOHOB.

Hoesn osxonocusayuu peanusyercs MOCPEACTBOM BBEACHHS SJIEMEHTOB COAEpPKaHMS,
MOCBSIIEHHBIX KOJOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKkXKe 00CYXIeHUs POOIJIEM PallMOHAIBHOIO MPUPOIONOIb30BAHUS U
9KOJIOrMYECKOH 6€30acCHOCTH.

CrepKHEBBIMH 3JIEMEHTAMHU Kypca (HU3UKHM Ha ypOBHE CpenHEro oOImiero oOpa3oBaHUS
ABIAIOTCS (u3ndeckue Teopud ((HOpMHUpPOBAHUE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢u3nyeckoi TeopuH, poyiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHLMUIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHA, JJISi ONMCAHHS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-eITEeNbHOCTHBIN MOIX0/ B Kypce (PM3UKU pealn3yeTcs MPeKae BCETro 3a CUéT
OpraHHu3aly YKCIEPUMEHTAIbHON JesSTeNIbHOCTH O0yuaromuxcs. [ 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HCHOJB30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
1a00paTOpHBIX PabOT, KOTOpBIE B Mporpamme o (usuke oOBeAWHEHBI B OOLIMIA CIUCOK
YUCHUUYECKUX MPAKTUUECKUX paboT. BelieneHue B yka3aHHOM IepeuHe J1abopaTOpHBIX padorT,
MPOBOJUMBIX JJII KOHTPOJS M OLIEHKH, OCYIIECTBISETCS YJYaCTHUKAMH OOpPa30BaTENbHOIO
rporecca UCX0/id U3 0COOCHHOCTEH MIIaHUPOBAHMS U OCHalIeHUs kaOuHera gusuku. [Ipu 3Tom
o0ecrieunBaeTCs OBJIAJCHUE OOYUYaAIOIIMMUCA YMEHHSMH HPOBOJUTH KOCBEHHBIE WH3MEPEHMS,
UCCIIEZIOBAaHUSI 3aBUCUMOCTEH (M3MYECKUX BEIUYMH U TIOCTAaHOBKY OINBITOB IO IPOBEPKE
MPEIOKEHHBIX THUITOTE3.

Bosbiioe BHMMaHuE yAenseTcsl pelleHUI0 pacuEéTHBIX U KadecTBEHHBIX 3a1ad. [Ipu aTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 3aJJlaHHOH (PM3NYECKON MOJEINbIO,
MO3BOJISIOIINE MPUMEHATh W3YUYCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaKk ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. [lJis KaueCTBEHHBIX 33jjad MPUOPUTETOM
SABIISIIOTCSL 3aJaHUsi Ha OOBSICHEHHWE TPOTEKaHWS (U3NYECKUX SIBICHHA M TPOIECCOB B
OKpy’Karollel >KU3HHU, TpeOyromue BblOOpa (Qu3MUecKOoW MOAEIM sl CUTyallUd IPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
obecrieueHHI0 y4yeOHOro mporecca 0a30BbI YpOBEHb Kypca (M3UKUM Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs TOJKEH U3y4yaThCs B YCJOBUAX IMPEIMETHOro KabuHeTa (U3MKM WK B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKJa. B kabunere
(GU3MKN TOKHO OBITh HE00X0AUMOE JabopaTopHOE 000PYJOBAHUE JIJIsl BHITIOJTHEHUS YKAa3aHHBIX
B IporpamMme 1O (QHU3UKE YYCHHMYECKUX TPAKTHUECKUX pabdOT U JIEMOHCTpAIOHHOE
obopymoBaHue.

JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUH C HPUHIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH M 00ECHEeUnBACT MOCTAHOBKY MEPEUYMCIICHHBIX B MPOrpaMMe Mo
¢u3nKe KIOYEBBIX AEMOHCTpAlMH A MCCIEIOBAHUS H3ydyaeMbIX SBICHUA U IPOLIECCOB,
SMIMPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTtopHoe 00OpynOBaHUE ISl YUEHHUECKHX MPAKTUYECKUX padoT GopMmMupyercs B
BUJIE TEMaTUYECKHUX KOMIUIEKTOB M oOecrneuuBaeTcs B pacyére OAHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarndeckue KOMIUIEKTHI JaOOpaTOPHOro OOOpYJOBAaHUS MJOJDKHBI OBITh
IIOCTPOEHBl Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPHUOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX 1aOOpaTOpHil.

OCHOBHBIMU LIETISIMH U3Y4EHUS PU3UKHU B 001IEM 00pa30BaHHUHU SBISIFOTCS:

e (opMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYAIOUIMXCS K HaydyHOMY HW3YyYEHUIO

NPUPOIBI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® Dpa3BUTHE TMPEJACTABIEHUH O HAaydyHOM MeETOe TO3HaHUus U (OpPMHUpPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPY>KAIOLITNM SIBIICHHSIM;



(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4CHHS OCHOB CTPOCHHS
MaTepud U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

dbopMHpoBaHUE YMEHHI OOBSICHSITD SBJICHUS C HCIIOJIb30BaHHEM (U3NYCCKUX 3HAHUN U
HAYYHBIX JI0KA3aTEILCTB;

(dbopMHpOBaHUE TPEACTABICHUN O POIH (PU3MKH ISl Pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJOTHH.

JlocTukeHune 3TUX Iielield obecrieynBaeTCsl pelieHHeM CIEAYIOUIMX 3aJad B Ipoliecce
M3Y4YeHUS Kypca (U3UKH HA YPOBHE CPEIHEro 001Iero oopa3oBaHus:

pUOOpeTeHNe CUCTEMBI 3HAHUNW 00 o0UMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIOUAsk MEXaHUKY, MOJIEKYISIPHYIO (PU3HKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U TIEMEHTHI aCTPOPHU3UKY;

dbopMHUpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHE 3HaHUA M OOBSICHEHUS
¢u3znyecKkux SBICHUM B NpUpPOJE U I TNPUHATHS NPAKTUYECKUX PpELIEHUN B
MIOBCETHEBHOM JKU3HU;

OCBOGHHE CIIOCOOOB PpEIIEHUs Pa3IMYHBIX 33Jad C SBHO 3aJaHHON (DU3UUECKON
MOJIENbIO, 33Jad, IOJpPa3yMEBAIOLIMX CAMOCTOSTEIbHOE CO3JaHHue (PU3NYECKOMH
MOJIENH, aIEKBATHOMN YCIIOBUSIM 3a/1auH;

IOHUMaHHE (PU3MUECKUX OCHOB W IPUHIMIIOB ACHCTBUS TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTMYECKHUX IIPOLECCOB, UX BIUSHUSA Ha OKPYKAIOLIYIO CPENLY;

OBJIQJICHUE METOJaMH CaMOCTOSTEJILHOTO IUIAHUPOBAHUS M IPOBENEHUS (PU3MUECKUX
OKCHEPUMEHTOB, aHaJIW3a M  UHTepOpeTanud  HHGOpPMaLuM,  ONpeneeHus
JIOCTOBEPHOCTH MOJYYEHHOT'O Pe3yiIbTaTa;

CO3JJaHME YCJIOBUM JUIsl pa3BUTHUSI YMEHUN IPOEKTHO-UCCIIEN0BATENBCKOM, TBOPUECKON
JeSATEbHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEeHb) Ha ypOBHE CpeaHero oOiero oopa3oBaHUs
orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2
yaca B HEJICIIO).

[peniaraemslii B mporpamme 1o GpU3UKe nepeueHb J1ab0paTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCSI PEKOMEHJJOBAaHHBIM, YUYHUTEJb JAENaeT BBHIOOP MPOBENCHHS JIA0OpaTOPHBIX paboT |

OIIBITOB C y‘IéTOM HHAWBUAYAJIBbHBIX 0coOeHHOCTEN 06y‘~IaIOH_II/IXC$I.



COIEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®usuka ¥ MeTOAbl HAYYHOI' O MO3HAHUS
®usuka — Hayka o npupone. HayuHble MeToApl mO3HaHUsA OKpyxkarouero mupa. Poib
SKCTIEPUMEHTA U TEOPUH B MPOIIECCE MTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue (HU3NIECKUX sIBJICHUN M TporieccoB. Hayunsie rumotesbl. Ousndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.
Poms m mecto ¢usmkm B (GOpMHPOBAHWU COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeSITETbHOCTH JIIOICH.
Jlemoncmpayuu

Amnanorosle ¥ IU(PPOBBIE H3IMEPUTEIBHBIE IIPUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTOo JABMXKEHMA. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOpEHHE
MaTepHaIbHOM TOYKH, UX MPOEKLMU HA OCH CUCTeMbl KoopAuHatT. ClIoKEHHE NepeMeIeHnl U
CJI0’KE€HHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpSIMOJIMHEIHOEe IBMKeHHe. ['paduku 3aBHCHUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHHS] MaTEPHAIbHON TOUKH OT BPEMEHHU.

CBoboaHoe najeHne. Y CKOpeHne CBOOOIHOIO MaAeHHS.

KpuBonuueiinoe naBuxeHHE. JIBU)KEHHME MaTepHATbHOM TOYKH IO OKPY)XHOCTH C
IIOCTOSIHHOM IO MOJYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oopamenus. LlenTpocTpeMurenbHOe yCKOPEHHE.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: CIHUJOMETp, JBUKECHUE
CHaps/0B, LICHbIE U PEMEHHBIE NTEpEIAYH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WIITIOCTPALs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHHUSI.

[Ipeobpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[lagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habutoienne aBm>xeHus Tena, OpOIIEHHOr0 MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

HanpasneHnue ckopocTH NP IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuu sxkcnepumenm, n1abopamopnuie pabomoi

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXIY  MYTAMM,  IPOWICHHBIMH  TEJIOM  3a
[IOCJIEI0OBATENIBHBIE PAaBHBIE IPOMEXKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM JIBHJKEHHH C
HAaYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBrKeHUs MapUKa B BA3KOU JKUJIKOCTH.
N3ydenue nBuxeHus teia, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocutensHOCTH [Manuies. [lepsslit 3akoH HeroToHA. MHEpHnanpHbIe CUCTEMBI
oTCu€Ta.



Macca tena. Cwuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HerooTona miist
MartepuanabHOi Touku. TpeTuil 3akoH HploTOHA 11711 MaTepralbHBIX TOYEK.

3akoH BcemupHOTo TsaroteHus. Cuna tspkectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Buabl Tpenust (1okosi, cKoybkeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHHeE.
Cuna TpeHUs CKOJBKEHUS U cuiia TpeHus nokos. Koaddumment tpenns. Cuna COnpoTUBICHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTHU WM rase.

[locTynarenbHOE U BpallaTelbHOE ABUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoMEHT CHIBl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcimoBus paBHOBECHS
TBEPJOTO TENA.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHWE: TOMAIIUIHUKY, JIBHXCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUHH.

CpaBHeHHME MacC B3aMMOICUCTBYIOIINX TEl.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

CnoxxeHue CHilL.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT JehopMaIiuu.

HeBecoMocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHHH.

CpaBHeHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIBKECHHUS.

VYcnoBust paBHOBecHs TBEPOTO Tenna. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

Nzydenne nBuxeHust Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTUA CHJI YNPYTOCTH, BO3HUKAIOUIUX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3akonvt coxpanenus 6 MexaHuke

Nmnynbc MaTepuaibHOM TOYKU (Teda), CHCTEMbl MaTEpPUANbHBIX ToueK. Mmmynbe cuibl u
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAHEeHUs UMITyJibca. PeakTHBHOE IBUKEHUE.

PaGota cuibl. MOIIHOCTE CHUITBI.

Kunetnyeckass sHeprus MaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHHH KHHETUYECKOM
SHEPTHH.

[TorenuunanbHast sHeprusd. [loreHumanbHast 3HEPrust ynpyro AeQpopMUPOBAHHON MPYKUHBI.
[NoTennuanpHas 3HEprust Teia BOITU3U MOBEPXHOCTH 3EMITH.

[ToTenmanpHble W HEMOTEHIMATbHBIE CUJIBL. CBS3b paOOThl HETMOTEHIMATBHBIX CHJI C
W3MEHEHNEM MEXaHWYECKON IHEPTrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrue yCTpoOMCTBa M NMPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBINA
MUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[epexox moTeHIIMATEHON YHEPTUU B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, n1abopamopuuvie pabomuol



N3yuenue aOCONOTHO HEYNPYroro yaapa C MOMOIIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOTHI CWIBI ¢ M3MEHEHHEM MEXaHMYECKOM HIHEpPruuM Tejia Ha
IpUMepE PaCTSIKEHHUS] PE3UHOBOTO KI'yTa.

Pa3nea 3. Mosekyasipaas (puznka 1 TepMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBumxenue. Huddys3us. Xapakrtep IBUKEHHS U B3aUMOJACHCTBUS YaCTHUIL
BellecTBa. MoOJENU CTPOEHUsl Ta30B, KXUIAKOCTEM M TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojelieid. Macca u pasmepsl Monekyn. KoimdecTBo BemiecTsa.
[locTostnHast ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenascus.

Mogene uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH TEOpPUU
ujeanbHOro ra3a. AOCONIOTHas TemrmepaTypa Kak Mepa CpeqHell KHHETUYEeCKOW »HEepruu
TEIUIOBOrO JBWXKEHMs dactul Traza. [llkama temnepatyp KensBunHa. ['a3oBble 3aKOHBI.
VpaBaenue MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3omponecchl B uaeaabHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBIeHre U30MPOLIECCOB: H30TEpMa,
M30Xx0pa, n3obapa.

TexHuyeckue ycTpoHCcTBa U MPaKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JAHCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MOJIEKyI
OpPraHUYECKHUX COCTHHEHUI.

OmnpITel 10 MU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mogens onbita ILlTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mopaenb, HIUTFOCTPUPYIOLIAs TPUPOY JIaBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WITIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAEAIBHOTO ra3a, H30IpOLECChI.

Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi

Omnpenenenrie Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpeHHH 00BEMa
KOMHATBHI, IaBJICHUS U TeMIepaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1Y ITapaMeTpaMU COCTOSIHUS Pa3pexEeHHOr o rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonuHamuueckass cucteMa. BHYTpEHHsAs >HEpPrusi TEPMOAMHAMHYECKOW CUCTEMBI H
croco6Ob! e€ n3MeHeHus. KonmndyecTBo TemnoTsl M padota. BHyTpeHHsIs SHEPTUs 0OJHOATOMHOTO
WJIeaJbHOTO Ta3a. Buasl Temonepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3NTydeHHE. Y IeabHas
TEIUIOEMKOCTH BellecTBa. KonyecTBO TEMIOTHI P TEeIIONepeayde.

[lonsitue o0 aamabatHoM mpornecce. IlepBoiii 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTrO 3aKOHA TEPMOJUHAMUKY K u3omnporeccam. [ paduueckas nntepnperanus paboTs rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTUMOCTB TIPOIIECCOB B MPUPO/IE.

TernnoBeie MamuHbL. [IpuHIUIBL ASCTBHS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUU B
TeroBbIX MamnHax. Koadduuuent nonesnoro aeictus termoBoit Mammuel. Hukn KapHo u
ero Kod(hPUIMEHT MOJIE3HOTO ACUCTBHS. DKOJOTUUECKHIE MPOOIEMBI TETUIOIHEPT €TUKH.

TexHuueckue YCTpPOWCTBA M TMPAKTUYECKOE MPUMEHEHUE: JIBUraTellb BHYTPEHHETO
cropasusi, ObITOBOW XOJIOJUIbHUK, KOHIUIIMOHED.



Jlemoncmpayuu

V3meHeHne BHYTpeHHEH HSHEprMM Tejla IMpH COBEPLUICHUH paOOTHI: BBUIET MPOOKU W3
OYTBUIKH TIOJ| JIEHCTBHEM C)KaTOTO BO3/yXa, HarpeBaHwe >(upa B JATyHHOU TpyOKe myTEM
TpeHUs (BUICOAEMOHCTPAIINSA).

W3MmeHeHne BHYyTpeHHEN 3HEpPIUHU (TeMIepaTypsl) Tela IpU TEIUIoNepeaade.

OnbIT 10 aAMabaTHOMY PaCUIMPEHUIO BO3/1yXa (OMBIT C BO3AYLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATES.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue ynenbHOU TEMITOEMKOCTH.

Tema 3. Acpezammnsvie cocmoanusa eeuwecmea. Dazosvie nepexoovl

[TapooGpazoBanue wu koHaeHcanus. Hcnmapenue u  kumneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BIaKHOCTh BO3ayxa. HachlmeHHbli map. YaenbHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhl KUTICHUS OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHU30TPONHS CBONCTB KPUCTAIIOB.

Kunkue kpuctamibl. CoBpeMeHHbIE Martepuanbl. [lnaBneHue W Kpuctauzauus. YaelbHas
TerutoTa masieHus. CyonmuManus.

YpaBHeHUE TEIIOBOTO OaaHca.
TexHuueckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP H TCHUXPOMETP,

KaJIOpuMeTp, TCXHOJIOI'NH MOJIYyYCHUA COBPCMCHHBIX MaTepualoB, B TOM qucCJIC
HaHOMAaTCprajaioB, U HAHOTECXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHW>XEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HabntoieHne HarpeBaHus U IJIABICHUS KPUCTANIMYECKOTO BEILIECTBA.
JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

N3mepenune oTHOCUTEIBHON BIaKHOCTH BO3IyXa.

Pa3znen 4. DiekTpoauHamMmnka

Tema 1. Dnekmpocmamuxa

DnekTpu3zanusi Tel. OJeKTpuYeckuid 3apsn. J[Ba BuIa 53JIEKTPUUECKUX —3apsioB.
[IpoBoAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKH. 3aKOH COXPaHEHUSI 3JIEKTPUUYECKOr0 3apsiia.

B3aumopeiictBue  3apsaoB.  3akoH  Kymona. ToueuHbll  3JIEKTpUUECKUH  3apsl.
Onextpuueckoe nose. Hanpsok€HHocTh anexTpuyeckoro nods. IlpuHuun cyneprno3unuu
3JEKTPUYECKUX NoJel. JINHUM Hanps>KEHHOCTH SJIEKTPUUECKOTO MOJIS.

PaGora cun anektpoctatmueckoro moinsA. [loTeHmman. Pa3HOCTP TOTEHIMATIOB.
[IpOBOHMKYM M IUDJIEKTPUKH B DJIEKTPOCTATUYECKOM TToJIe. JluanekTprudeckass IpOHULIAEMOCTb.

OnekTpoéMKkocTh. KoHzmeHcatop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPrHs
3apsKEHHOIO KOHJIEHCATOPA.

TexHuueckne ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOIL, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allluTa, 3a3eMIICHHE SJEKTPONpPHOOPOB, KOHAEHCATOP, KOMHPOBAIbHBIN
amnmnapar, CTpyWHBbIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3anMopeicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPsIKEHHBIX TEL.

[IpoBOIHMKH B AIEKTPOCTATUYECKOM IIOJIE.

DIEeKTpOCTaTUYECKas 3aIlUTA.

JIMBNEeKTPUKHU B 31€KTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAJd IUJIaCTHH,
pPacCTOSTHUS MEXKy HUIMU U TUAJICKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwtit Inexkmpuueckuii mok. Toxu ¢ paznuunsix cpedax

DIIEKTPUYECKUI TOK. YCIOBUSI CYIIECTBOBAHHUS JICKTPHUUECKOTO TOKA. MICTOYHMKM TOKa.
Cuiia Toka. [locTOAHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Leru.

DIIeKTpUYECKOe COTIPOTHUBJICHUE. VYnensHoe COTIPOTHUBIIEHUE BEIIECTBA.
[locnenoarenbHOE, NapaIEIBHOE, CMEIIAHHOE COCAMHEHHE IPOBOHUKOB.

Pabora snexTpuueckoro Toka. 3akoH Jxoyns—JIeHma. MOIMHOCTD 3JIEKTPUYECKOTO TOKA.

DIEeKTPOABUKYIIASL CHJIa M BHYTPEHHEE CONMPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aJis
TTOJTHOU (3aMKHYTOM) AJIEKTpHUecKoi nenu. KopoTkoe 3aMbIkaHUE.

DJIEKTPOHHAs MPOBOIUMOCTD TBEPIBIX METAJIOB. 3aBUCUMOCTb COITPOTUBIICHUSI METAJLJIOB
oT Temreparypbl. CBEpXIpOBOAUMOCTb.

DNIeKTpUYECKUl TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonympoBonauku. CoOCTBEHHass W TPUMECHasT MPOBOJUMOCTBH IOJYIPOBOIHUKOB.
CoiicTBa p—n-niepexona. [loaynpoBoJHUKOBbBIE TPHOOPHI.

DJEKTPUYECKU TOK B pacTBOpax M paciuiaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTUUYECKAS
JTUCCOIUAIUS. DIEKTPOIIN3.

DJIeKTpUYECKUil TOK B razax. CaMOCTOSATENIbHBIA U HECAMOCTOSATENIbHBIN pa3psaa. MonHus.
[Ina3ma.

TexHudeckne yCTpOWCTBA M MPAKTHUECKOE TMPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, OJJIEKTpOHArpeBaTeNbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpPhI, TEPMOMETP CONPOTHUBIICHHS, BAaKyyMHBIA JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MTOJIYITPOBOIHUKOBBINA TNOJ, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHIPUYECKUX ITPOBOJHUKOB OT JUIMHBI, IUIOHIAAN
MONEPEYHOI0 CEUEHUsI U MaTepuania.

CmenranHoe coeIMHEHNE TTPOBOTHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IpOBOJUMOCTh BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenune cMemaHHOTO COeTMHEHUST PE3UCTOPOB.

WN3mepenne  2neKTpOABMKYIIEH CHJIBI HCTOYHHMKA TOKA W €ro  BHYTPEHHETO
CONPOTUBIICHUS.



Habmronenue snexrposnnsa.

MesknpeaMeTHble CBI3U

N3yuenmne xypca ¢usukn 6azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C y4ETOM
COJEpKATEIbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHBIE C W3YYEHMEM METOJOB HAyYHOrO IO3HAHMS:
sBJICHHE, Hay4HbIM (akr, rumoresa, (uzuyeckas BeIMYMHA, 3aKOH, TeOpus, HaOJroAeHue,
9KCIIEPUMEHT, MOJIETIMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: penieHHMEe CHUCTEMbl YpaBHEHHMM, JMHeWHas ¢yHKuus, napadoia,
runepOosia, X rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (PYHKIMU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M HUX IPOEKLUHMH Ha OCHU
KOOp/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeus: Mexanudeckoe JBMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TEII000MEH
KUBBIX OPTaHU3MOB (BU[bI TEILIONEPEIAYH, TEIJIOBOE PABHOBECHE), IJIEKTPUUECKUE SBJICHUS B
JKWBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOWCTBAa METAJJIOB, HJIEKTPOJIUTUYECKAs IUCCOLUALIMS, TaJbBaHHUKA.

I'eoepaghus: BTaXXHOCTH BO3yXa, BETPBI, OApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUM C MCIIOJIIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOAMUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHHUs HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHErO0 CropaHusi, MapoBas TypOWHa, OBITOBOH
XOJIOAWIIBHUK, KOHIUIMOHEP, TEXHOJIOIUHU MOJIy4YEHHs] COBPEMEHHBIX MaTepHUajoB, B TOM YHCIIE
HAaHOMATEpUaAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTaTHYECKass  3allUuTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEP, AJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IIPUOOPBI, FaJIbBAaHHKA.

11 KJIACC

Pazjen 4. DiekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[TocrosiHHble MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
Bekrop marauTHOM UHAYKIMU. [[pyHIUMIT Cynepno3uliMi MarHUTHBIX MOJIe. JINHUM MarHUTHOM
uHAyKuy. KapTtuHa mTuHUi MarHUTHOW MHTYKLIUU TTOJIsI TOCTOSIHHBIX MArHUTOB.

MarnuTHOE 10JIe IPOBOJAHUKA C TOKOM. KapTuHa NWMHHANA WHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHUKA M 3aMKHYTOTI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmnsIT OpcTena. BzaumopeiicTBre POBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOZlyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ MOAyiab M HampaBieHHe. JIBUKEHUE 3apsyKEHHOM YacTUlbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cubl Jlopenma.

SlBeHne HNEKTpOMAarHUTHOW WHAYKIMU. [IOTOK BEKTOpa MarHUTHOM HWHIYKIIMH.
DIIEKTPOABUKYINASL CUJIA MHIYKIIUU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe anexTpuueckoe moje. DIEKTPOABHXKYIIAs CHJIA HWHAYKIUU B IPOBOJHHKE,
JBUKYILIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno JleHua.

NunykTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYINAS CHJIa CAMOWHIYKIIAH.



DHeprusi MarHuTHOTO NOJIL KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckne YCTpPOWCTBA U TPAKTUYECKOE TNPUMEHEHHUE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3IEMEHTAPHBIX YACTHLI, UHAYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE FIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIUU MAarHUTHOTO TOJIS.

B3anMopeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a HA MOHBI JIEKTPOJIUTA.

SIBrieHME PNEKTPOMAarHUTHOW MHAYKITUH.

IIpaBumno JleHna.

3aBUCUMOCTD AJIEKTPOJBIDKYIIECH CHUIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHMSI MarHUTHOTO
MOTOKa.

SIBiieHME CaMOMHIYKIIUY.

Yuenuueckuui sxcnepumenm, n1abopamopnule pabomoi

N3yueHne MarHuTHOTO MOJIsL KaTYHIIKUA ¢ TOKOM.

UccnenoBanue AeiicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS dJEKTPOMArHUTHOM UHAYKIIMH.

Pa3nen 5. Kosied0anus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazcHuUmHvle Koae0anus

KonebarenpHast cucrema. CBOOOIHBIE MexaHWUYecKWe Konebanus. [‘apMmoHmuUeckue
koneOanuda. Ilepuon, wacrota, ammuutyga U (as3a koneGanuil. I[lpyXHHHBII MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX Kojebanuid. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKHUX KOJICOAHUSIX.

KonebarenpHblii KOHTYp. CBOOOJHBIE AJICKTPOMATHUTHBIE KOJICOAHUS B HJICATLHOM
KojeOaTeTbHOM KOHType. AHAJOTUS MEXIYy MEXaHHYeCKUMH U JJIEKTPOMArHUTHBIMU
koneOanuamu. @opmyna Tomcona. 3aKOH COXpaHEHUS SHEPrUU B UACAIBHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBneHue o 3aTyxarOmux KojaeOaHUAX. BBIHYXKICHHbIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyX)aeHHBIE S7IEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennsblii Tok. CMHYCOUJAIbHBIA NIEPEMEHHBIA TOK. MOLIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U ACHCTBYIOIIEE 3HAUCHUE CUJIbl TOKA U HATIPSIKCHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPeOJCHUE DIICKTPHUUYESCKOW SHEPTrHUH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHcnoiab3oBaHus
3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HMU.

TexHuueckrne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: JJIECKTPUUYECKUM 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU 3JIeKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

Hab6mronenue 3aTyxaronmx KojieOaHmid.

HccnenoBanue cBOWCTB BHIHYKICHHBIX KOJIeOaHUH.

Ha6nronenue pezonanca.



CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUS.

OcuumnorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKa W HAaNpsDKEHHS OT BPEMEHH) Ui
3JICKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc npu mociegoBaTeNbHOM COEJUHEHHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTU U
KOHJIeHcaTopa.

Monenb TMHUY 3IEKTPOIEepeiadHm.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MATTBIX KOJIEOAaHUH Tpy3a HA HUTHU OT JUTMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEHHOTO0 TOKa B LENM M3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 60TIHbL

MexaHuyeckue BOJIHBI, ycloBuUs pacnpocTpanenus. [lepuoa. CkopocTs pacpocTpaHeHHs!
u 1iauHa BodHBL [lomepeuHble W TponaoibHBIE BOJHBL MHTepdepenmus u audpakims
MEXaHWYECKHUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNIeKTPOMArHUTHBIE BOJHBI. YCJIOBHSI M3JIYyYEHHUS DJIEKTPOMArHWTHBIX BOJIH. B3anmuas
opueHtauusi BektopoB E, B, V B anexkTpomarautHoi BoJsiHe. CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XCHHE, IMpelloMIICHHne, Noispuszanus, audpaxius, uHrepdepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTPOMAarHUTHBIX BOJH. [IprMeHeHHe 3IeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMITBI pagnoCBA3M U TeleBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHu4ecKkne yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHHE: MY3bIKaJbHBIE MHCTPYMEHTHI,
YJIbTPa3BYKOBasl JIMArHOCTHKAa B TEXHUKE W MEIULMHE, pajap, PajavuONpPUEMHHUK, TEIEBHU30p,
anTeHHa, Tenedon, CBU-neyp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHHE MOTIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Kone6umomeecs Teno Kak MICTOYHHK 3BYKA.

Habmonenne otpakeHus U IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue untepdepeHnu U AUPpaKkuud MEXaHHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOM
KOJIeOaHU.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaK€HUE, IMPEJIOMIICHHE,
nossgpu3anus, 1udpakuus, nHTepdepeHIUs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamonrHeliHOe pacipoCTpaHEHUE CBETA B OJIHOPOIHOM Cpeje.
JIyud cBeta. ToueUYHBIN UCTOUHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue n300pakeHUil B IIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKOHBI TMPENIOMIICHUS CBeTa. AOCOMIOTHBIA MOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroia MOJTHOIO BHYTPEHHETO
OTpPaKEHU.

Hucnepcus cBeta. ClioxkHbIH cocTaB 6emoro cera. LgerT.



Cobupatomue u pacceuBaronue JIuH3bL. ToHkas nuH3a. DokycHOe paccTosHuEe U
OTNITHYECKasi CHJla TOHKOM JuH3BL. [locTpoenue n3o0pakeHuil B COOMPAIOIUX U PACCEUBAIOIINX
nuH3ax. @opMyIia TOHKOH JIMH3bL. Y BEJIMYEHHE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUIECKON ONTUKH.

BonnoBas ontuka. WuTepdepenuuss cera. KorepeHTHblE HCTOUHUKH. Y CIOBUS
Ha0JII0/IEHNsI MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHLMOHHON KapTHUHE OT JBYX CHH(a3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YciaoBHe HaONIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJIEHUH MOHOXPOMAaTHUYECKOTO CBETa HAa AUPPAKIIMOHHYIO PEIIETKY.

[Nonsipu3zanus ceera.

TexHuueckue YCTpOWCTBA M TPAKTHYECKOE IPUMEHEHHE: OYKH, JIyna, (OoToarmapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
peméTKa, MoJIApouI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpakeHHe M TMpejoMieHue cBera. OnTuueckue
pUOOPBHI.

[TonHOE BHYTpeHHEee oTpaxeHue. Mojenb CBeToBo1a.

HccnenoBanue cBOWCTB N300paxKeHH B TMH3aX.

Monenn MUKpOCKOIa, TEJIECKOIA.

Ha6mronenue natepdepeHimu ceera.

HaGmronenue nudpakuuu ceera.

Hab6nronenue qucnepcun cBeTa.

[Tonmyuenue ciekTpa ¢ HOMOMIbIO MPU3MBI.

[lony4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITMNOHHON PEIIETKH.

Habntoienne nonsipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3mepenue nokasatesns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.

Habmonenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crienMaJIbHO TEOPUU OTHOCUTEILHOCTH
I'panuupl MPUMEHMMOCTH KJIACCHMYECKOW MeXaHWku. llocTymarsl crnenualbHONM TEOpPUH
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOJIYJA CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHUTEJIbHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHU U COKPALLIEHUE JITTUHBI.
DHeprusi U UMITYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ YJHEPTUEN U UMITYJIBCOM PEITUBUCTCKON YaCTULBl. DHEPI U ITOKOSL.

Paznen 7. KBanTroBasi puzuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®dotonsl. Dopmyna [lnanka cBs3u sHEprun (HOTOHA C €ro0 YACTOTOW. DHEPTHS U UMITYIIbC
¢doToHa.
Otkpeitie u wuccienoBanue (oroddpdekra. Ombitel A. I'. CronetoBa. 3akoHBI
dotorddexra. Ypasaenue DitnmreitHa st porodddexra. «KpacHas rpanuma» Ggorodddexra.
Hasnenue cera. Onbitel I1. H. JIeGenena.
XHUMUYECKOE ICHCTBHE CBETA.



TexHuyeckue ycTpoilcTBa M NIpaKTHUECKOE NpuUMEeHeHHe: (PoTodnemMeHT, (OTOAATUHK,
conHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotordPexT Ha yCTaHOBKE C ITMHKOBOM TTACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTodddekra.
Cseroauon.
Conneunas 6artapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onbitel Pesepdopna mo paccesuro o -gactuil. Ilnaneraphas
Mozens atoma. [loctynarel bopa. Usnyuenue u mornomenue (OTOHOB MpH Mepexoje aToMa ¢
OJIHOTO YpOBHSI SHepruum Ha Japyrod. Buabl cnekrtpoB. CrekTp ypoBHEH BSHEpruum aroma
BOJOpOAA.
Bonnosele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBON Ayanu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3TTyYCHHE.
TexHuueckne ycTpoilcTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJIbHBIM aHaJIN3
(cnekTpockon), 1a3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pezepdopna.
Onpenenenye JUIMHBI BOJIHBI JIa3epa.
Hab6mronenue muHERYaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuu skcnepumenm, nabopamopmnule pabomol
Hab6mronenue muHeRYaToro CrexkTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHThI,  JIOKa3bIBAIOIUE  CJIOXHOCTh  CTPOCHUA  sApa. OTtkpbiTHE
paauoaktuBHOCTH. OnbITH Pedepdopaa no onpeneneHuo cocTaBa paJuoaKTUBHOTO U3JIyUYEHUS.
CaoiictBa anb(a-, 6era-, raMmma-u3TydeHus. BiusHue painoakTUBHOCTH HA KHUBbIE OPTraHU3MBI.
OtkpbiTHE TpoTOHA M HeWTpoHa. HykionHas moxens siapa [elizenOepra—lBaneHko.
3apsna sapa. MaccoBoe uuncio siapa. M3oromnsl.
Anbda-pacnian. DIEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacmaj. ['amMmMma-u3nydeHue. 3aKoH
pPaanoaKkTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuibl. Jedekt Macchl sapa.
Snepusle peakuuu. JleneHue U CUHTES SIED.
Anepusiii  peaktop. Tepmosnmepubiii cuHTe3. [IpoOreMbl W MEpPCHEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI IAEPHON SHEPTETUKH.
OnemeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOMIOACHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.
@dyHnnaMeHTanbHbIE B3auMOoeHcTBUSA. EqMHCTBO (hn3ndecKkoil KapTUHBI MHpA.
TexHuyeckrue yCTpoOMCTBa M NMPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa,
SIIEPHBINA peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TunK NOHU3HUPYIOLIUX YACTHII.
Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU



Otanbl  pa3BUTHS  acTpoHoMuu. llpuknagHoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUHU.

Bun 3Bé3nnoro Heba. Co3Besnus, ipkue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

Conneynas cuctema.

Connne. ConneuHast akTUBHOCTh. Mctounuk sHeprum ConHioa u 3BE3A. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTHKU. JlMarpamMma «CHEKTpalbHBIA KIACC — CBETHMOCTBY». 3BE3IbI
[JIABHOM TMOCJIEAO0BATENBbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IJisi 3BE3] IJIABHOU
Mocje10BaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoonK CoJTHIIA U 3BE3T. DTaIbl )KU3HU 3BE3.

Mneunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue n neuxenue Connua B ["anaktuke. Tumbl
rajgakTuk. PagunoramakTuku u kBazapbl. YEpHbIE IbIPHI B sIApPaxX rajJaKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. Pasz0Geranume ramaktuk. Teopwust
bosbiioro B3peiBa. PenukroBoe uznydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnsie mpo6ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Ha6nronenus HEBOOPYKEHHBIM TJIa30M C MCTOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKECHUI
JUTSL OTIpEJICNICHHUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus u spKue 3BE3/bI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuynoro [lyru.

O0o0maruee NOBTOpeHne

Ponb ¢u3mkm W acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTHYCCKOW, COIUAILHOW |
3THYECKON cdepax [eATeIbHOCTH YeJoBeKa, pojb M MeCcTo (U3MKH M acTpOHOMHUU B
COBPEMEHHON Hay4YyHOW KapTHHE MHpa, POIb (U3HUECKOH Teopuu B (POPMHUPOBAHUU
MPECTaBICHUHA O (PU3MUECKON KapTHHE MHpPa, MECTO (PU3NIECKON KapTUHBI MHUpa B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJICTABICHUIA O IPUPOJE.

MesknpeaMeTHble CBI3U

Nzyuenne kypca ¢usukm 06azoBoro ypoBHA B 11 Kimacce ocCymecTBISeTCs ¢ y4ETOM
collep)KaTeIbHBIX MEXIIPEIMETHBIX CBS3€Hl € KypcamMH MaTeMaTuKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMS:
SIBJICHUE, HAy4yHbId (hakT, rumore3a, (u3WdecKas BEIUYMHA, 3aKOH, TEopus, HaOIoJeHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPBI U HMX
MPOCKIIMA Ha OCHU KOOPIWHAT, CJIOKEHHE BEKTOPOB, NMPOU3BOJIHBIC SJEMEHTAPHBIX (YHKIIUH,
MIPU3HAKU NTOJI00MSI TPEYTOJIBHUKOB, OMpEe/IeICHHE MIIOMAAN IIOCKUX GUryp u o0béma Ted.

buonocusa: >nekTpuveckue sBICHUS B XKUBOW NpUPOJE, KoleOaTenbHbIC ABIKEHUS B
JKUBOM IpUPOJIEC, ONTUYECKHE SBJICHUSA B XXUBOM IPUPOJE, NEHUCTBHE PAJHALMM HA JKUBbBIC
OpTaHU3MBI.

Xumusa: CTpOCHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKasl CTPYKTypa TBEPIBIX TeEN,
MeXaHU3Mbl 00pa30BaHuUsl KPUCTAIUITMUECKOM pEIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eocpaghus: MarHUTHBIE TIONFOCA 3€MITH, 3JIEKU MAarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MMOBEPXHOCTH, MPEJICKA3aHNUE 3EMIICTPSCECHHUIA.



Texnonocus: NTUHUM DJIEKTPONepeiay, TeHepaTop MEPEMEHHOr0 TOKA, 3JIEKTPOIBUraTelb,
WHAYKIHMOHHAsT TedYb, pajaap, paAuoONpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MPOEKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJTHEUHas Oarapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne ydebHoro mpenmera «®dusmka» Ha ypoBHE CpelHEro oO0mero oOpa3oBaHUS
(0a30BBIi  YpOBEHb) MODKHO  OOECHEUUTh  JOCTHDKEHHE — CICAYIOMIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U ITPEAMCETHBIX O6pa30BaTeJIBHI)IX PE3YyIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «DH3uKa» JODKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIINXCsl PYKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMd, TMO3UTUBHBIX BHYTPCHHHX
yOeXKICHHIA, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSIM POCCHICKOrO0  OOIIecTBa,
paciidpeHne >KU3HEHHOTO OIbITa M OMbITa JACITEILHOCTH B IMPOLIECCE Peamu3alliil OCHOBHBIX
HaTPaBJICHUHN BOCIIUTATEIBHOMN IeITETLHOCTH, B TOM YUCJIC B YaCTH:

1) rpaskaaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydYaloIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 00IIeCTBa;

MPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX T'YMaHUCTHUYECKUX U JAEMOKpPATHUYECKHX
LICHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIFHOCTh B HMHTEPECax TIPa)KITaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allNH;

YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMU WHCTUTYTAMH B COOTBETCTBHH C UX
(YHKIUSIMY ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOM U BOJOHTEPCKOM JESTENbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIINTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaKIAHCKON MACHTUYHOCTH, TAaTPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, OCTHXKEHUSM POCCUUCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATHh CUTYAI[MI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B ICSITEILHOCTH YY4EHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHUE YCTOWYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIMTAHUS:

ACTETHYECKOE OTHOILIECHHE K MUPY, BKIIOUasl 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYIIETO
¢u3nveckoi HayKe;

5) TpyA0BOr0o BOCHIUTAHMS:

WHTEpEC K pa3Iu4HbIM cdepaM MNpodecCHOHATbHOW IeATENIbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP OymyIiei
npodeccuu U peann30BbIBaTH COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO M CaMOO0pa30BaHUIO B 00JacTH (U3MKU Ha
MPOTS)KEHUH BCEH JKU3HU;

6) DKO0JIOTHY€eCKOr0o BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIBTYPBI, OCO3HAHUE TI00aIbHOrO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;



IJIJAHUPOBAaHUE M OCYIIECTBICHUE JCHCTBUN B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
Lenel yCTOMYMBOTO Pa3BUTHSI UETIOBEUYECTBA;

pacuIiupeHne OmbITa JICSITEIBHOCTH HSKOJOTHMUYECKOM HANpaBICHHOCTH Ha OCHOBE
MMEIOIINXCSI 3HAHUU 110 PU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUs (PU3HUECKON HAYKU;

OCO3HAaHHE IICHHOCTH HAYYHOU JEATETHHOCTH, TOTOBHOCTh B TPOIleCCe M3YUCeHUS (PU3UKU
OCYIIIGCTBJ'ISITB HpO@KTHYIO nu I/ICCJ'IGJIOB&TGJ'IBCKy}O OCATCIIBHOCTD I/IH)II/IBI/I}IyaJ'IBHO nB rpynne.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE TeHCTBUS
basoBble Jiornyeckue 1efMcTBUs:

CaMOCTOSITENIEHO  (hOpMYITHpOBaTh W aKTyaJWU3WPOBAaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATH 1eNIN ACATeILHOCTH, 33]]aBaTh MapaMETPhl U KPUTEPUU UX JTOCTHIKCHHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX (DU3MUECKHUX SBICHUSIX;

paspabaTbIBaTh IUIAH peUICHHs MPOOIEMBI C YUETOM aHAIN3a UMEIOLINXCA MaTepUaAIbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTb, OLEHUBATH COOTBETCTBHE PE3YyJbTATOB IIEIISAM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETFHOCTH;

KOOPJIWHUPOBATh ¥ BBIMOJHATH PAOOTy B YCIOBHSX PEATbHOTO, BHPTYaIbHOTO H
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBarebcKue 1elCTBUS:

BJIa/IeTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMU W MeEToJaMu (U3NYECKOM
HayYKH;

BJIQJICTh HaBBIKAMHU y4COHO-MCCIICOBATEILCKON M MPOCKTHOH JESITEILHOCTH B OOJACTH
(bU3HKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIIeHUs 3a7a4
(DU3HUYECKOTO COJIEPKAHUS, IPUMEHEHHUIO Pa3IMIHBIX METOJ/IOB TTO3HAHWS;

BJIQJICTh BUAAMH JI€ATEIHHOCTU MO TMOJYYEHHIO HOBOI'O 3HAHHS, €r0 WHTEpIpEeTalHH,
MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX CUTyallMsX, B TOM 4YHUCIE TMpHU
CO3/ITaHUU y4EOHBIX MTPOECKTOB B 00J1aCTH (DU3UKH,

BBISIBJISITH [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBAaTh 3a/ady, BbIIBUTATh
TUNOTE3y €€ pelIeHHs, HaxXOJUTh AapTryMEHTBhI ISl JIOKa3aTelbCTBA CBOHMX YTBEPKICHU,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHS,

aHANIM3UPOBATh TMOJYYCHHBbIE B XOJAE peEUIeHHs 3aJaud pe3yiabTaTbl, KPUTUYECKU
OIICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATh COOCTBEHHBIE 33/J]aud B 0Opa30BATEIBHOU JESITEIBHOCTH, B
TOM YHCJIC TIPH U3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OIICHHUBAThH MPUOOPETEHHBIH OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC ITOAXO/IBI M PEIICHHUS,

CTaBUTH MPOOJIEMBI U 334, TOIMYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.



Pa6ora ¢ undopmanueii:

BJIaJIeTh HaBBIKAMU MOJTydeHHs HMH(opMaruu (GU3NYECKOro COAEpKaHUs U3 HCTOYHHUKOB
pasHBIX THIIOB, CAaMOCTOSITENIbHO OCYIIECTBIISTh IIOMCK, AaHallM3, CHCTEMATH3alHI0 H
MHTEPIIPETANIO MHYOPMALINU Pa3INYHBIX BUAOB U ()OPM MPEACTaBICHHS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCIOJB30BaTh CPEACTBA HMH()OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pEUIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3allMOHHBIX 3aa4 C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PecypcocOepekeHusi, MPaBOBBIX U
3THUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€3011aCHOCTH;

CO3[aBaTh TEKCTHl (IU3UYECKOTO COJNEPXKAHUS B Pa3IMYHBIX QopMaTax c y4EToM
Ha3HA4YeHUS WHPOpPMAIMM W LEJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GOpMY
MIPEACTaBIICHHS ¥ BU3YaIH3aLlUH.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

OCYIIECTBISITH OOIIEHNE HA ypOKaX (PU3HKHU M BO BHE-YPOUHOU JESTENbHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMSATYATh KOH(QIHKTHL;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BATh MIPEUMYIIIECTBA KOMAHIHOW U UHIUBUIYAIBHON PaOOTHI;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JCHCTBUU C y4€TOM OOIIMX HHTEPECOB
BO3MOXKHOCTEH KaXXKI0I'0 WiCHA KOJJICKTHBA;

NPUHUMATh 1€JIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH W KOOPIAWHUPOBATH
JEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBJATH IUIAH JEHUCTBUM, PaCIpPElNesATb POJH € YUETOM
MHEHH y4aCTHUKOB, 00CYKAaTh Pe3y/bTaThl COBMECTHON pabOTHI;

OIICHUBATh KaYeCTBO CBOETO BKJIAJa M KAKIOTO YYaCTHHKA KOMAHJbI B OOIIUI pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraT HOBBIE MPOEKTHI, OLIEHWBATh WAEU C MO3WLMH HOBU3HBI, OPUTHMHAJIBLHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IMIOBEJACHUE B PA3IMYHBIX CUTyalHUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBEpCAJbHbIE yUeOHbIE 1eiicCTBUS
Camoopranuszauus:
CaMOCTOSITEIIGHO OCYILECTBIISTh TIO3HABATECIIBHYIO ACSATCIBHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMH, BBISIBJIATH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIBHO COCTABJISATh IUIAaH PEIICHUsS PacYETHBIX M KauyeCTBEHHBIX 3ajad, IUlaH
BBIMIOJTHCHHUST TMIPAKTUYECKOW pPabOThl ¢ y4ETOM MMEIOMIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHHII;
JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pacHmpsATh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA,
JiejaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH IPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAUIUU B 00JacTH (PHU3UKH,
MOCTOSIHHO TOBBIMIATH CBOW 00pa30BaTENBHBIN U KYIBTYPHBIA YPOBCHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTE/JIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJIETh HAaBbIKAMU [103HABATEIbHON pedeKcUr KaKk OCO3HAHUS COBEPIIAEMbIX AEHCTBUN
Y MBICJIUTEJIbHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI peIIeKCUHN ISl OLECHKH CUTYAIlH, BEIOOpA BEPHOTO PELICHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U ApT'yMEHTBI APYIUX MPU aHATIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAIHU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B mporiecce 1OCTHXKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS ITPOTPaMMBI IO (PU3UKE AJIS
YPOBHSI CpeAHEro oOIIero o0pa3oBaHus Yy 00YyYalOUIMXCS COBEPIICHCTBYETCS SMOIMOHAIbHBII
MHTEJUIEKT, MPEATOIaraonui chopMupoOBaHHOCTD:

CaMOCO3HAaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBHOM cepbl, ObITh yBEpEHHBIM B cele;

CaMOperyJINpOBaHMUS, BKJIIOYAIOILIETO CaMOKOHTpOIJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ TIOBEJEHUE, CIHOCOOHOCTh aJaNTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHEHUSAM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTIKEHHIO LEIM U YCIEXY,
ONTHUMU3M, NHULIMATUBHOCTh, YMEHUE JE€HCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE APYTHX,
YUUTBIBATh €r0 MIPHU OCYIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C APYTUMU
JIO/IbMH, 3a00TUTHCS, IPOSBIISITH MHTEPEC U pa3periaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy oOyuenust B 10 kiacce mpeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpaxX poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IPAKTUYECKOU
eITeTbHOCTH JIFONICH;

YUUTBIBaTh TPAHMULBl NPUMEHEHUs H3YyYCHHBIX (U3MUYECKHX MOJENel: MaTepualibHas
TOYKA, MHEpUUaJIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPJOE TEJIO, UACANBHBIA ra3, MOAEIU
CTPOEHHUSI Ta30B, JKUJIKOCTEW U TBEPABIX TEJ, TOYEUHBIN JICKTPUUECKUUN 3aps] NPHU pELICHUU
(u3nuecKux 3aaa4;

pacro3HaBaTh (U3MYECKUE SBIEHUS (MIPOLECCh) M OOBSACHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOpUM CTPOEHUS BEIIECTBA W AJIEKTPOAUHAMUKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJMHEHHOE [BMKEHUE, CBOOOJHOE MaJeHHUE Tell,
NBIDKEHUE TI0 OKPY)XHOCTH, WHEpUHUs, B3auMojecTBue Ttei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPIBIX Tel, U3MEHEHHE o0b&Ma Tesl MpU HarpeBaHUH
(oxJytaXkaeHuM ), TEMJIOBOE PaBHOBECUE, HCIIapEHUE, KOHEHCAlMsl, TUIaBJICHUE, KPUCTAIIIN3allns,
KHUIIEHUE, BJIAJKHOCTh BO3]1yXa, MOBBIIICHUE AABICHUS Ta3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXIy IapaMeTpaMH COCTOSHMSA ra3a B HM30IpOLEccax, JJIEKTpU3alus Tell,
B3aUMOJICICTBUE 3aps0B;



OINHCHIBATH MEXAHMYECKOE IBUKEHHE, HUCIIONB3YS (PU3MUecKhe BEJIMYUHBL: KOOpAMHATA,
MyTh, EPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cuia, UMIYJIbC Tela, KMHeTHYecKas
JHEPrus, MOTCHIMAJIbHAS JHEPrHsi, MeXaHW4eckas paboTa, MeXaHWYeCcKas MOIIHOCTDH, TPH
ONMHMCAaHWU TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCIHOJB3YEMBIX BEIWYHMH, WX
0003HAYCHHSI U €IUHUIIBI, HAXOJUTH (POPMYIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BEIHUUHY
C APYTUMH BEJIMUYNHAMU,

OMKCHIBATh HM3YyUYEHHBIE TEIUIOBBIC CBOMCTBA TENl W TEIUIOBBIC SBJICHUS, HCIOJbB3YS
(¢u3nueckre BENWYHMHBI: JaBIICHHWE Ta3a, TeMIepaTypa, CpeaHss KHHETHUYECKas DSHEPrus
Xa0TUYECKOT0 JIBWKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSASI dHeprusi, padora raza, kod()(PUIMEHT MONe3HOro JIEHCTBUS TEIJIOBOTO
JBUTATEIIS; IPH OMUCAHUY IMPABUIHLHO TPAKTOBATH (DU3UUECKHIA CMBICI HCTIOIh3YEMbBIX BEITUUHH,
uxX 0003HaueHUS M EIUHUIIBI, HAXOAUTh (OPMYIBIL, CBSA3BIBAIOIIME JAHHYIO (U3HYECKYIO
BEJIMYUHY C NPYTUMHU BEJTMIHHAM;

OINUCHIBAaTh M3YYEHHBIE AJIEKTPUUYECKHUE CBOWCTBA BEIECTBA M JJIEKTPUUECKHUE SIBJICHUS
(mporecchl), UCTONB3YSl (U3MYECKUE BEIMYUHBI: AJIEKTPUUYECKUIN 3apsf], JIEKTPUUYECKOE IOJe,
HamnpspDKEHHOCTh  MOJS, MOTEHLMAN, Pa3sHOCTh IOTEHIMAJIOB; MpPHU OMHCAHUU MPABHIBHO
TPaKkTOBaTh (PU3UUYECKUN CMBICI HCIOJIB3YEMBbIX BEJIMYUH, MX OOO3HAYCHUS U €IUHMUIIBL;
yKa3bIBaTh (JOPMYIIBL, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUUHY C IPYTMMU BETUUMHAMU;

AHATM3UPOBATh (PU3UYECKUE TMPOIECCHl M SBICHUS, UCTOJIB3Ys (PU3NYECKUEe 3aKOHBI U
NpUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW PHEPTUHU, 3aKOH COXPAaHEHUS] UMMYJIbCa, MPUHILIUI CYNEPHO3UIUU CUJI, IPUHIUIT
paBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30Bble 3aKOHBI, CBS3b CpEIHEH KUHETHUECKONW SHEPruu TEIUIOBOTO JABM)KCHUS
MOJIEKYJT C aOCONOTHON TeMIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMHKH, 3aKOH COXpPaHEHUs
AJIEKTPUUECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BhIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00J1aCTH) MPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIC IPUHIIMIIBI ASHCTBHS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pasauyaTh yCIOBHs UX O€30MIaCHOT0 UCIOIb30BAHUS B IOBCETHEBHOM KU3HU;

BBIMOTHITh SKCIIEPUMEHTHI 1O HCCIEJOBAHUIO (PU3NYECKUX SIBICHUI M MPOIECCOB C
WCTIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEpPEHWH, TMpu 3TOM  (POpMYIHPOBATH
npobneMy/3ajady W THUIOTE3y Yy4eOHOTO OJKCIIEPUMEHTa, coOupaTh YCTAaHOBKY W3
MIPEATI0KEHHOTO 000PYI0BAHMS, TPOBOAUTH OMBIT M OPMYITUPOBATH BHIBOIBI,

OCYIIECTBIISITh TMPSMbIE W KOCBEHHBIC W3MEPECHHS (DU3MUECKHX BEIWYUH, TPH ITOM
BBIOMpATh ONTUMANbHBIN CHOCOO HM3MEpEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJIbI OLEHKU
MIOIPEIIHOCTEN U3MEPEHU;

HCCJEeIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMU BEIUYMHAMU C HCIIOJIb30BAHHEM
MPSMBIX HW3MEPEHH, MPU 1ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHPOBATh pPE3YIbTAThI
MOJIYYEHHOM 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BUJIE TaOIUI] U TpadUKOB, JeNaTh BBHIBOJBI
10 pe3yJibTaTaM HCCIIeJOBaHMUS;

coOmrofaTh mMpaBuia 0€30MacHOTO TpyAa MPU MPOBEACHHM HCCIENOBAHUN B paMKax
y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JEATEIIbHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYIOBAHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHON (U3MYECKON MOJENbI0, HCIONb3Ys
¢u3nvecKkne 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4d BHIOMPATh (PU3NIECKYIO
MOJIeNb, BBIICIATh (U3UYECKHUE BEIUMYMHBI U (OpPMYIbl, HEOOXOAUMbIE A €€ pelIeHus,
MIPOBOAMTH PACUEThI U OIICHUBATH PEAIbHOCTH MOTYYCHHOTO 3HAYeHHs PU3NIECKON BEJTMUMHBI,



pelaTh KauyeCTBEHHbIE 3a/1ayM: BbICTPAMBAThH JIOTMYECKH HENPOTHBOPEUYMBYIO LIENIOUYKY
paccyXIeHU C ONOPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS;

WCIOJB30BaTh TMPH pPEHICHHHM YYeOHBIX 3aJad4 COBPEMEHHBIE HH()OpMAIMOHHBIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAUU U NPEACTaBICHUA y4eOHOU U
HAy4YHO-TIONYJISIpHOW HMH(OPMAaLMU, MOJYYEHHOM W3 pPa3IMYHBIX HMCTOYHHKOB, KPHUTUYECKH
aHAJM3UPOBAThH MOTyJaeMyI0 HH()OPMAIHIO;

IIPUBOIUTE NPUMEPBI BKJIAJla POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHUE MPOIIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

HCIIOJIb30BAaTh TEOPETHUECKUE 3HAHMUA 10 (QU3UKE B TOBCEAHEBHOW KHU3HU IS
obecrieueHHs 6€30MaCHOCTH MTPU OOPALLEHUHU C TPUOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIs
COXPaHEHHUs 3/10pPOBbs U COOIIOICHUS HOPM 3KOJIOTUYECKOT0 MOBEACHHSI B OKpPY KaloIlEel Cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh pabOTy
IPYIIBL, PALMOHAJIBHO paclpeneiiarTh OOS3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYallUsAX, a/IeKBATHO OLIEHMBATh BKJIAJ] KaXJOTO U3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpruBaeMon poOIEeMBI.

K xonmy oOyuenust B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 6a30BOM YPOBHE JIOJKHBI
oTpaxxaTh C(HOPMHUPOBAHHOCTH Y OOYyUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX pojib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHHMKU M TEXHOJIOTMH, B IPAKTHUYECKOU
NEeSTEIbHOCTH JII0/IEH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUDPA;

YYUTBIBATh TPAHMIBI TNPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJeNIel: TOUYEeUHBIN
NEKTPUYECKUN 3apsi, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJAEpHAasl MOZENb aroma,
HYKJIOHHAsi MOZI€JIb ATOMHOTO s1/Ipa IIPU peleHUH GU3NYECKUX 3a/1a4;

pacmno3HaBaTh (hu3MYecKHe SBICHUS (TPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA U KBAHTOBOM (DM3MKH: DJIEKTPUUECKas MPOBOAMMOCTD, TETNIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEHCTBUS TOKA, B3aMMOJAEHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIMS, ACHCTBME MarHUTHOTO IIOJII Ha IPOBOJHUK C TOKOM M JIBWXKYILIMICS 3apaf,
AJIEKTPOMAarHUTHBIE KOJIeOaHHsI M BOJIHBI, IPSIMOJIMHENHOE pacIpOCTPaHEHUE CBETa, OTPAKEHUE,
npejomieHue, HHTepdepeHuus, Iudpakuus W NOJsIpU3aluUs CBeTa, AMCIEpCUs CBETa,
dotoanexTpudeckuit 3pdexT (hororddekr), cBeToBOE AaBIICHNE, BOSHUKHOBEHHE JIMHEHIATOTO
CIIEKTpa aToOMa BOJIOPO/Ia, ECTECTBEHHAs! U UICKYCCTBEHHAsl PaJUOAKTUBHOCTB;

OIUCHIBATh M3YYEHHBIC CBOICTBA BEIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIC, ONTUYECKHE,
ANEKTPUYECKYIO MTPOBOAMMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMATHUTHBIE SIBICHUS (IIPOLIECCHI),
UCHONb3ysd (U3NYECKHE BEJIMYMHBL: DJIEKTPUUYECKUI 3apsja, cuja TOKa, 3JIEKTPUUYECKOe
HaIpsDKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IIOTEHIMAJIOB, 3JIEKTPOABIKYLIAs CUJa,
pabora TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, HEPrHus 3JIEKTPUUYECKOr0 M MAarHUTHOIO MOJeH, Mepuoj] U 4YacToTa KosiebaHWi B
Kosie0aTeIbHOM KOHTYpE, 3apsii M CHJla TOKa B MPOIEcCe FApMOHUYECKHUX 3JIEKTPOMAarHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSHHME M ONTHYECKas CUia JIMH3blL, NPU ONUCAHUU IIPABUIBHO
TPaKTOBaTh (PU3UYECKHH CMBICT HCIHOJIB3YEMbIX BEJIMYMH, UX O0O3HAuYeHUS M EJUHHULIBL,
yKa3bIBaTh (JOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEITUYNHAMH;

ONUCHIBATh H3YYEHHBbIC KBAaHTOBBIE SIBIEHUS M MPOLECCHl, HCHOJIb3yd (QU3NUECKUe
BEJIMYMHBI: CKOPOCTH IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
uMIynbCc (OTOHA, TEPHOJ IOJypaclaga, SHEeprus CBSI3M AaTOMHBIX SJ€p, INpU OMUCAHUU
IPaBUIbHO TPAKTOBATh (DU3MUYECKUI CMBICI MCIIOJIB3YEMbIX BEJIMYMH, UX OOO3HA4YEeHUs H



€MHUILIBI, YKa3blBaTb (OPMYIIbI, CBS3bIBAIOILME JAHHYI (PU3MUECKYIO BEIMYHMHY C JIPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUCHNE (PU3UYECKOI BETMUUHBI;

aHAM3UPOBATh (DPM3UYECKHE MPOIECCHl W SIBICHUS, UCHONB3ySd (U3NYECKHE 3aKOHBI H
OpUHIMUNBL:  3akoH OMa, 3aKOHBl IOCJIEIOBATENBHOTO M  MapajuIeIbHOTO  COEIUHEHMS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHa, 3akOH DSJIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIPOCTPAaHEHHS CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IMPEJIOMIICHHUS
CBeTa, ypaBHeHHME OHHIUTeHHa a (oTorddekrra, 3aKOH COXPAHEHUS DSHEPruH, 3aKOH
COXpaHEHHs HWMIYJbCa, 3aKOH COXPAaHEHHs JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccOBOTO 4YHCIa, MOCTyaaThl bopa, 3akOH paanoakTHBHOTO pacraia, MpU 3TOM pas3iindaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BbIPA)KEHUE U YCIOBHs (TpaHMIIbI,
00acTH) IPUMEHUMOCTH;

OIIpeNIeNATh HalpaBI€HUE BEKTOPA MHAYKIMU MArHUTHOTO IOJI MPOBOJHUKA C TOKOM,
cuiiel Amrniepa u cuiiel JIopeHua;

CTPOUTH U OMMCHIBATh N300pakeHNe, CO3/1aBaEMOE TUNIOCKUM 3€pKajioM, TOHKOM JINH30M;

BBINOJIHATh HKCHEPUMEHTHI MO HCCIEAOBAaHHIO (DU3MUYECKUX SBICHUH M MPOLECCOB C
UCIOJB30BAHUEM TMpPSIMBIX M  KOCBEHHBIX HW3MEpPEHHUH: TpUu 3TOM  (OPMYIHPOBATH
npobieMy/3ajayy ¥ TUNOTE3y Y4eOHOTO DJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPEJI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILIECTBIISATh MpPSMbIE M KOCBEHHBIC H3MEpPEHHs (U3UUECKUX BEJIWYHMH, IMPH HTOM
BbIOMPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHHsS U MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
MIOTPEIHOCTEN U3MEPEHU;

WCCIIEZIOBATh 3aBUCHMOCTH (DU3MUYECKUX BEJIIMYHH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IIPY 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJbTAThl MOJIYYEHHOW 3aBUCHUMOCTH
¢u3nYeckux BENUYMH B BHJEC TaOMUIl W TpaduKOB, JeiaTh BBIBOABI IO pe3yjibTaTaM
WCCIICIOBAHMS,

cobmogaTh IpaBuia 0€30MacHOro TpyJda MpU NPOBEJCHUM HCCIEAOBAaHMM B paMKax
y4eOHOr0o 9IKCIEPUMEHTa, Y4eOHO-HCCIEA0BAaTeIbCKOM W TMPOEKTHOW JAEATENIBHOCTH ¢
HCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYIOBaHUS;

pemaTh pacuéTHbIE 3aJayd C SBHO 3aJaHHOM (U3MUECKOM MOJEeNbl0, HCHOJIb3Ys
¢u3nvecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/la4d BHIOMPATh (PU3NIECKYIO
MOJIeNb, BBIAENATh (U3NYECKHE BEIMYUHBI M (QOPMYJbI, HEOOXOAMMBbIE Uil €€ peleHMS,
MIPOBOJUTH PACcUEThl U OLIEHUBATh PEAIbHOCTD IMOJIyY€HHOTO 3HaUeHUs (PU3NUECKOM BEIUYHHBI,

pemaTh KauyeCTBEHHBIE 3aJaud: BBICTPAMBATH JIOTUYECKH HETPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHHI C ONIOPOi Ha NU3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIOJb30BaTh IPH pPEUIeHHHM Y4YeOHBIX 3aJady COBPEMEHHBbIe HH(OpMAIOHHBIE
TEXHOJIOTUH JUIS TIOWCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHUS Y4eOHOH U
Hay4YHO-TIOMYJISIpHOW HMH(OpMaLuy, NOJYYEHHOM U3 pa3IUYHBIX MCTOYHHKOB, KPUTHYECKH
aHaAJTU3UPOBATh MOJy4aeMyr0 HH(OPMAIHIO;

OOBSICHATH IPUHLMIIBI IEHCTBUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHUS UX 6€30MaCHOT0 MCIIOJIb30BaHMs B IOBCEAHEBHOM KHU3HM;

MPUBOJIUTH TPUMEPHI BKJIAJla POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bACHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TIIOBCEJHEBHOW JKU3HU IS
oOecrieyeHus 0€30aCHOCTH MpHU OOpaIlleHUH ¢ IPUOOPAMH U TEXHUYECKUMU YCTPOUCTBAMU, IS
COXPaHEHMsI 310pOBbsl U COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKPYKAIOLIEH cpele;



paboTaTh B IPYIIE C BHIMOJIHEHUEM Pa3INYHbIX COIMABHBIX POJe, MIaHupoBaTh paboTy
TPYNNbI, PAMOHAIBHO pACHpENessiTh OOS3aHHOCTH W IJIAaHUPOBATh JACSATENLHOCTH B
HECTaHJIAPTHBIX CUTYaIMsIX, aJIEKBATHO OIICHUBATh BKJIAJl KaKIIOTO M3 YYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecrBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
b K
1.1 ®u3uKa 1 METObl HAYYHOT'O TTO3HAHUS 2 0 0 hggi?;;;iﬁiiiu 17641672
Hroro no pazaeny 2
Pasnea 2. MEXAHUKA
bubmuorexa [IOK
2.1 K 5 1 0
HHeNaTHIa https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7 0 1
Hlusavca https://m.edsoo.ru/7£41bf72
bu6nmuoreka [IOK
2.3 3aKOHbBI COXpPAHEHUS] B MEXAHHUKE 6 1 1 https-//m.edsoo.ru/74 1572
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 | bu6nmoreka [IOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBEI TEpMOHHAMHKH 0 0 https://m.edso00.ru/7f41bf72
33 ArperaTHbI€ COCTOSIHMSI BEIIECTBA. 5 | bu6nuorexa LIOK

da3oBrIe Mnepexoabl

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




Hroro no pazneny

Paznen 4. DJIEKTPOAUHAMUKA

24

bubmuorexa [IOK
1 MeKTpOCTATIIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 3N1eKTpUYECKHil TOK. TokH B 12 bubmuotexa [JOK
' Pa3IMYHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




11 KIIACC

KonuuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpoabusie | IlpakTnueckue
NPorpaMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paszpen 1. JIEKTPOANHAMUKA
MaruautHoe nose. DIeKTpoOMarHUTHas bu6mmoreka [IOK
1.1 11 1 2
UHAYKINS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUA U1 BOJTHbI
71 MexaHu4eckue U 3J1€KTPOMarHUTHBIE 9 0 | bubmmoreka [LIOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbHIE 5 0 0 bu6nuorexa [LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 O 10 1 1
i https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24
Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH
31 OcCHOBBI crielIMaIbHON TEOPUH 4 | 0 bu6nmoreka [IOK
' OTHOCHUTEJIHHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
DNIeMEHTHI KBAHTOBOW ONTHKHU 6 0 0 hitps-//m.edsoo.ru/7f41c97c




bubmuorexa [JOK

4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 A 5
TOMHOE SPO https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 bubamorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeny 7
Pasnea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0maroriee MOBTOPEHUE 4 ﬁggi?/ﬁiiiﬁi Tf41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA

» Gusuka, 10 kimace/ Maxumes ['.5., Byxosies b.b., Corckuit H.H. oz
penakmueit [TapdenteeBoit H.A., Aknmoneproe obmectBo «M31aTenbcTBO
«IIpocsemienue»

» Gusuka, 11 kmace/ Msxummes I'.5., byxosues b.b., Corckuit H.H. nox
pemakmueit [TapdentreBoit H.A., Aknmoneproe obmectBo «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®uzuka. 10-11 knacc. [Toypounsie pazpadborku k YMK I'.5. Msikuiesa,
M.A. Ilerposoii. PI'OC

ek Hatanus Cepreesna

®uzuka. 10-11 kmacc. OnoOpHbIE KOHCIIEKTHI U pa3HOYPOBHEBBIE 3aJaHUS

Mapon Esrenuit A6pamoBuy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET
https://resh.edu.ru
https://www.uchi.ru
https://www.yaklass.ru
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