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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa mo ¢u3uke ©6a30BOr0 YpPOBHS Ha YpOBHE CpEIHEro OOIIEero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TIOJIOKEHHH W TpeOoBaHUII K pe3ysibTaram
OCBOCHHS OCHOBHOM oOpasoBaTebHOM mporpaMmsbl, npeacraBieHHsix B ®I'OC COO, a
Takke C yuéroM ¢denepanbHO paboueil MNpPoOrpamMmbl BOCHUTAHUS M KOHIEIMIIHUU
npenogaBaHus ydeOHOro mnpeamera «dPu3nka» B 00pa30BaTEIbHBIX OpPTaHHU3AIUSIX
Poccuiickoit @enepannu, pean3yronmx OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copeprkanue porpaMmbl o (GU3MKE HApaBlIeHO Ha (JOPMUPOBAHKUE €CTECTBEHHO-
Hay4YHOW KapTuHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu oOyueHuH uX (PuU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnoaxona. I[Iporpamma mo
busuke coorBercTByeT TpeboBaHusiM DPI'OC COO K MIAaHUPYEMBIM JTHUYHOCTHBIM,
MPEIMETHBIM U METAalpeIMETHBIM pe3yJbTaTaM OOy4YeHMs, a TaKXKe YYUTHIBACT
HEOOXOJMMOCTh pealu3allid MEXKIPEAMETHBIX CBA3eH (U3UKH C €CTEeCTBEHHO-
HAay4YHBIMU Y4YEOHBIMHU TpenMeTamMu. B Hell ompenenstoTcss OCHOBHBIE €U W3Y4YEHUS
¢bu3MKH Ha ypOBHE CpEAHETo 001ero o0pa3oBaHus, INIAHUPYEMBIEC PE3yIbTaThl OCBOCHUS
Kypca (PM3HKU: JIMYHOCTHBIC, METaNpeIMETHBIC, IIPEAMETHBIC (Ha 6a30BOM yPOBHE).

[Iporpammanopu3nKeBKIIOYACT:

e INIAHUPYEMBIEC PE3YJIbTAThl OCBOCHHS Kypca (pu3umku Ha 6a30BOM ypOBHE, B TOM
quClie IPEAMETHBIE PE3YIbTATHI IO roAaM O0y4eHHUs;

e cOZIEpKaHKe yueOHoro npeamera «Pu3nka» no rojgaM 00y4yeHusl.

du3rka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KadyeCTBE
y4eOHOro MpeaMeTa B IIIKOJIe, BHOCUT CYIIIECTBEHHBIA BKJIaJ B CHCTEMY 3HaHUI 00
okpyxkaromem Mupe. [IkonapHBIE Kypc GU3HKM — CHUCTEMOOOpa3yIOIUid IS
€CTEeCTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3MYECKHUE 3aKOHBI JIEKAT B
OCHOBE TMIPOILIECCOB M SIBIICHUI, HU3y4aeMbIX XHUMHEH, Ouonoruedt, Qusnueckon
reorpadueit u acrpoHomueit. Mcmonp3oBaHue W aKTHBHOE NpPUMEHEHHE (HU3UUYECKHUX
3HAHUIM OmpenesieT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IIOJYYEHHUSI HOBBIX MAaTEpPHANOB C
3aJIaHHBIMA CBOWCTBaMHM W Jpyrux. M3ydeHue GU3WKKA BHOCHUT OCHOBHOW BKJIA] B
(dhopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa 00ydarmuxcs, B (popmMupoBaHue
YMEHUW TPUMEHATh HAyYHBIH METOJ TO3HAHUSA TPU BBHIMOJHEHUW HMH Y4eOHBIX
HUCCIIeI0OBAHUM.

B ocHOBY Kypca Gu3MKHU 171 YPOBHS CPEAHETO OOIIEro 00pa30BaHMs MOJOKEH PSI
uJel, KOTOpPbhIE MOKHO PACCMAaTPUBATh KaK MPUHIIMIIBI €70 TTOCTPOCHHUS.

Hoesa wyenocmnocmu. B COOTBETCTBUM € HEH KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuall W3 BCEX paslieloB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK K COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW mMaTepuan Kypca GU3NKU 00bEIMHEH
BOKpYT (usmueckux Teopuil. Bemymmum B Kypce sBusercs  (QopMuUpoBaHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U MOJIE.



Hoesa  eymanumapuzayuu. EE peanuzanus Mpeanojaraet HUCMIOIb30BaHUE
TYMaHUTapHOTO TIOTEHITaNa (pU3NdIecKoi HayKH, OCMBICTICHUE CBSI3U Pa3BUTHUS (DUZHUKH C
pa3BuTHEM OOIIecTBa, a TakXKe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU W
HKOJIOTUYECKUMU TPOOIEeMaMHu.

Hoes npuknaonou nanpasenennocmu. Kypc pusuku mpeamnonaraet 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUM U
3aKOHOB.

Hoes sxonoeuzayuu peannusyercsi TOCPEACTBOM BBEICHUS DJIEMEHTOB COACPIKAHMS,
MNOCBSIIEHHBIX 3KOJIOTMYECKUM TMpo0jeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C
pa3BUTHEM TEXHHKM W TEXHOJIOTHM, a Takxke OOCYXIACHHS MpoOJIeM pParlOHAIbHOTO
MPUPOOTIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.

CrepXHEBBIMH JJIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEAHETO OOIIEeTo
oOpa3zoBaHMs SBISIOTCS  (Qu3ndeckue Tteopun (popMupoBaHWE MPENCTaBICHUN O
CTPYKType TOCTpoeHusi (U3NYECKON Teopuu, poiu (yHAAMEHTAJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOAE, TPaHUIAX MPUMEHUMOCTHU
TEOPHIA, ISl ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MTPOIECCOB).

CucTeMHO-esITeIbHOCTHBIN TIOJIX0/] B Kypce (PU3UKHK peamu3yeTcs Mpexk/ie BCero 3a
CU€T OpraHM3allM SKCIEPUMEHTAIBLHON NeATENbHOCTH oOywarommxcs. Jns 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO MUCIOJIb30BaHUE CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1JA0OPATOPHBIX padOT, KOTOPBIE B ITporpamme no Gpusnke 00beIMHEHbI
B OOIIMI CMIMCOK YYCHHMUYECKUX MPAKTHUECKUX paboT. BeiieneHne B ykasaHHOM MEepevHe
71a00paTOpHBIX paboT, MPOBOAUMBIX [UIsI KOHTPOJS W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoLEecca UCXOJS U3 OCOOEHHOCTEH IJIaHUPOBAHUS U
ocHaienusi kabunera ¢usuku. [Ipu 3TOM oOecrednBaeTcs OBIaJileHUE O0YYarOIIMMUCS
YMEHHSIMH ~ TIPOBOJUTH  KOCBEHHBIE HM3MEPEHHUs, HCCICIOBAaHUS  3aBHCHUMOCTEH
(U3NYECKUX BETMYNH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yJeseTcs PeIICHUI0 Pacu€THBIX U KaueCTBEHHBIX 3aaa4. [Ipu
OTOM [UJISi PACUETHBIX 3aJad MTPUOPUTETOM SIBISIOTCS 3aJaud C SBHO 3aJIaHHOMN
bu3nueckol  MOJENbIO,  TMO3BOJIAIONIME  TMPUMEHATh  WM3YyYEHHbIE  3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOTO0 paszeia Kypca, TaKk U WHTETPUPYS 3HAHHS U3 Pa3HbBIX
pa3aenoB. [[ns kaueCcTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCSA 3aJaHUS Ha OOBSICHEHHE
NpOTeKaHusl (PU3UYECKUX SBICHUN W TMPOLIECCOB B OKPYKAIOLIEH XU3HU, TpeOyroliue
BbIOOpa (DM3HUECKOM MOJIENH VISl CUTYaIlMH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusmMu OPI'OC COO k maTepuaabHO-TEXHUYECKOMY
o0ecrieueHunto yueOHoro npouecca 6a30Bblil ypOBEeHb Kypca (PU3UMKHU Ha YPOBHE CPEHETO
o0miero oO6pa3oBaHus JOKEH M3ydaThbCs B YCIOBHSIX MPEIMETHOro KaOuHeTa (QU3UKU
WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHere GU3MKH JOMKHO OBITH HEOOXOIUMOE JIabopaTOpHOE 00OpY0BaHKE
JUISL BBITIOJIHEHUS YKa3aHHBIX B IporpamMme Mo (pu3uMke YYEHHYECKUX MPaKTUYECKHUX
paboT U IEMOHCTPALIMOHHOE 000pYI0BAHHUE.



JleMoHcTpanimoHHOE 000pyI0BaHHEe (HOPMHUPYETCS B COOTBETCTBUHU C MPHHITUTIOM
MUHHAMAJILHON JIOCTATOYHOCTH M OOECIEYMBAET TIOCTAHOBKY IIEPEUYHMCICHHBIX B
nporpaMme 10 (U3HKE KIIOUYEBBIX JACMOHCTpAIMK IS HWCCICIOBAHUS HM3y9aeMbIX
SIBJICHUM ¥ TIPOIIECCOB, SMIUPUICCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, X TEXHUYECKHUX
IIPUMEHECHUM.

JlaGoparopHoe  oOopynOBaHME i1  YYCHHYECKMX  MPaKTHYECKUX  padoT
dbopMHpyeTCs B BUAC TEMAaTHYCCKUX KOMILICKTOB M OOCCIICYMBACTCS B pacu€Te OJHOTO
KOMITJIEKTa Ha JBYX OOydJalomuxcs. TeMaThdeckue KOMIUICKTHI J1abopaTopHOTro
000pyI0BaHUs TOJDKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM HCTIOJIB30BAHUH aHAJIOTOBBIX
U 1UGPOBBIX TPUOOPOB, a TaKXKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUIE
M (PpoBHIX TabOpaATOPHIA.

OCHOBHBIMHU LEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BaHUU SABIISIFOTCS:

e popMUpOBAHNE WHTEpPECAa W CTPEMIICHHS OOYYaroONuXcs K HAYYHOMY H3yYCHHUIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

epa3BUTHE TIPEACTABICHUM O HAy4YHOM MeETOJe IO3HaHUs U (popMHpOBaHHUE
HCCJICI0OBATEIILCKOTO OTHOIICHHSI K OKPY KAIOIIUM SIBJIICHHSIM,

e pOpMHUpOBAaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yJbTaTa H3y4YCHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e hopMUpOBaHNE YMEHUN OOBSCHATH SIBJICHHUS C HCIOJb30BaHHEM (PU3MUESCKUX
3HAHUU U HayYHBIX JI0KA3aTEIbCTB,

e popMUpOBaHUE TIPEACTABICHUNA O POAM (OHU3UKH I Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne dSTUX ILieliel oOecreunBaeTCsl pEIICHHEeM CIEIyIONuX 3a1ad B
Iporiecce U3yueHus Kypca GU3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

e IPUOOPETEHUE CUCTEMBbI 3HAHUW 00 OOmMX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (H3UKY, 3JIEKTPOAMHAMUKY,
KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPU3UKH;

e pOpMUpPOBAaHUE YMEHUI TPUMEHSITh TEOPETUUYECCKHUE 3HAHUSA I OOBSICHCHHUS
bu3MYeCKUX SBICHHH B TIpUPOJEC MW I TNPUHATHS NPAKTHUYECKUX pEHIeHUd B
MOBCETHECBHOMU KU3HU,

e OCBOCHHE CTOCOOOB DPEIICHUS PA3TMYHBIX 3a7ad C SBHO 3aJaHHOW (HU3UYECKOM
MOJIEIIBIO, 3a/a4, MOAPa3yMEBAIOIINX CAMOCTOSTENHHOE CO3/laHne (HPU3UIECKON MOJIeTH,
aJICKBaTHOM yCIIOBUSAM 3a/1a4U;

e TOHUMaHUE (PUBHUYECKUX OCHOB U MIPUHIIUIIOB JCHUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX IMPOIIECCOB, UX BIIMSHUSA HA OKPYIKAIOIIYIO CPEY;

e OBJIAJICHUE METOJAMH CaMOCTOATEIHLHOTO IUIAHUPOBAHHWS W TPOBEICHHUS
(bU3HYEeCKUX IKCIIEPUMEHTOB, aHAJIM3a W WHTEPHpeTanuu WH()OpMAIU, ONpeAcICHUs
JIOCTOBEPHOCTH TOJIYYEHHOTO PE3YJIbTaTa;

eCO3/IaHME YCJIOBUH I Pa3BUTHUA YMEHHUM MPOEKTHO-UCCIIECIOBATEIIbCKOMH,
TBOPUYECKOU JIESITETbHOCTH.



Ha wusyuenwe ¢usuku (0a30BbIii ypOBEHb) HAa YPOBHE CPEIHEr0 OOIIEro
obpazoBanust orBoauTcs 136 vacoB: B 10 kimacce — 68 ywacos (2 yaca B Hemeno), B 11
Kjacce — 68 yacoB (2 yaca B HEJIEIIO).

[IpemiaraemMslii B mporpaMme mo (pu3MKe mepedeHs 1ab0paTOPHBIX U MPAKTHYCCKUX
padoT SIBJILETCS PEKOMEHIOBAaHHBIM, YYHUTEb JIeTaeT BEIOOP MPOBEACHHUS 1a00paTOPHBIX
paboT ¥ OMBITOB ¢ YYETOM HHANBUIYATbHBIX OCOOCHHOCTEH 00yUYarOIIUXC.

COILEPKAHUE OBYUEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeToAbI HAYYHOT' O IO3HAHUA

®usuka — Hayka o npupoae. HayuHbsle METOABI MO3HAHUS OKPYkKAKOIIEr0 MHpPA.
Ponb sxcnieprMeHTa ¥ TEOPUH B MPOIECCe TO3HAHUS MIPUPOJIBI. DKCIIEPUMEHT B (hU3HKE.

MonenupoBanue (U3MYECKUX SBICHUM U TpoleccoB. HayuyHble THUIOTE3BI.
dusnyeckue 3aKOHbI W TEOpUH. ['paHUIBl MPUMEHHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 MecTo (u3uku B GOpMUPOBAHUN COBPEMEHHOM HAay4YHON KapTHHBI MHpa, B
MPAKTUYECKOU JICATECIBHOCTH JIOIEH.

Jlemoncmpayuu

AHaJIOroBbIe U IIU(POBHIE U3MEPUTEILHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBHkeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO NIBMKEeHUsA. Cucrema
oTcuéra. Tpaekropus.

[lepemernienue, ckOpocTh (CpemHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPCHUE
MaTepUaibHOM TOYKHM, UX TMPOEKIMM HA OCH CHCTEeMbl KoopauHaT. CloxeHue
IIEPEMELICHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TMpsSIMOJIMHEWHOe JBwKeHue. ['paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U MEPEMENICHHUS] MaTepUalbHOU
TOYKHU OT BPEMEHHU.

CBoOoHOE nazieHre. Y CKOpeHrue CBOOOHOTO MaeHUS.

KpuBonuHenHoe nsuxeHue. [[BHKEHHE MATEpUAIBHOM TOYKU IO OKPYKHOCTH C
MIOCTOSTHHOM 110 MOJIYJII0 CKOPOCTBIO. YTJI0Bast CKOPOCTh, TUHEWHAs! CKOPOCTh. [lepron u
yacToTa oOpateHus. LleHTpocTpeMuTenbHOEe YCKOPEHHE.

TexHuueckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE. CIUAOMETP, ABHKEHUE
CHapsJI0B, LIEITHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mopens cucteMbl OTCYETA, WIUIFOCTpPAUUs KUHEMATHYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIH30BAHUEM TTPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3pEeKEHHOM IPOCTPAHCTBE.



HaGmrogenne nBmkeHus Tena, OpOIIEHHOrO IOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenure yckopeHusi CBOOOTHOTO MaieHUs.

Hanpagnenue ckopocTu Ipu ABHXKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydeHne HEPABHOMEPHOIO MJBWKEHUS C LEJNbI0 ONPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBaHnne COOTHOLICHUST MEXIY IYTSIMH, HOPOUIAECHHBIMU TEIOM  3a
IIOCJIEIOBATEBHBIC PABHBIEC NMPOMEXKYTKH BPEMEHU IPHU PABHOYCKOPEHHOM JIBUYKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUS 1IapUKa B BI3KOM )KUIKOCTH.

N3ydenue nBuxkeHus Tejia, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuanun otHocutensHOcTH ['anmunes. IlepBeiii 3akoH HproTona. MHeprumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Btopoi 3akon Hprotona g
MaTepuagbHOU TOUKHU. Tpernil 3akoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenue. Buapl Tpenust (mokos, CKoJbXeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJbXEHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuna
CONIPOTUBIICHUS MPH IBUKCHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTymarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpalleHus. [lnedo cuibl. YcinoBus paBHOBECHUS
TBEPJIOTO TEJIA.

TexHuueckne yCTpoMCTBa U MPAKTHUYECKOE MPUMEHEHHUE. TTOAIINITHUKY, JBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne HEPIUH.

CpaBHEHHE MACCHI B3aUMOJICCTBYIOIINX TEI.

Bropoi 3axkon HeroToHa.

N3mepenue cuil.

CnoxeHue CHi.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeopMaliu.

HesecomocTts. Bec Terna npu yCKOpeHHOM noAbEME U TAJEHUM.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yuenue aBuxeHUs: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HUccnenoBanne 3aBUCHUMOCTHM CHJI YOPYTOCTH, BO3HHUKAIOIIUX B TMPYXKUHE U
pe3uHOBOM 00pa3slie, OT UX AePopMalliH.



HccnenoBanue ycinoBUid paBHOBECUS TBEPIOTO TEJIa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axkouvt coxpanenusn é mMmexanuke

ViMnyibCe MaTepHalbHOM TOYKH (Telia), CUCTEMBbI MaTepUAIbHBIX ToueK. MMmysibe
CUIbl U HW3MEHEHHE WMITyJbCa Tela. 3aKOH COXpaHEHUs HMIyJbca. PeakTUBHOE
JIBUKCHHE.

PabGora cuibl. MOIIIHOCTE CHITBL.

Kunernueckass »dHeprusi MartepualibHOM Touku. Teopema 00 U3MEHEHUU
KMHETUYECKOW DJHEPTUU.

[TotenmmanpHas sHeprus. [loTeHnmanbHas 3HEprus yrpyro aehOopMHpPOBAHHOMN
npyxuHbl. [loTeHIIManbHasE SHEPTrUs Tela BOJIU3U TTOBEPXHOCTH 3EMIIH.

[ToTeHnMaIbHBIE U HEMOTEHITMABbHBIE CHIIBl. CBSI3b Pa0OTHl HEMOTEHIIMATBLHBIX CHJI
C U3MEHECHUEM MEXaHUYECKON SHEPIrUM CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOU
DHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE OBUKCHUE.

[Tepexoa MOTEHIMATBHON YHEPTUN B KUHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomol

N3ydenne abCOMOTHO HEYNPYTOro yJapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanre cBsi3u pabOTHI CHIIBI ¢ K3MEHEHHEM MEXaHMYECKON SHEpPruy Telia Ha
MIPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MousiekyJasipHasi pu3nka U TEPMOJAMHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. Judpdysus. Xapakrtep ABUKEHUS H
B3aUMOJICUCTBUS YACTHI] BEIIeCTBA. MOJEIN CTPOEHUS ra30B, KUAKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BeIlleCTBa HA OCHOBE ATHX MoJieeil. Macca u pa3Mepsl MOJIEKYI.
KonunuectBo Bewmectsa. [locTtostHHas ABoranpo.

TemmmoBoe pasHOBecue. Temmeparypa u e€ wusmepenue. lllkama Ttemmneparyp
Llenbcus.

Mopnens wuaeansHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU UACATBHOrO raza. AOGCOIOTHAs TEMIEpaTypa Kak Mepa CpeHEed KMHETHUYECKOM
DHEPIUU TEILIOBOTO JBMKeHUs dactul rasa. Ilkama temneparyp KensBuHa. ['azoBble
3aKoHbl. YpaBHeHne Menneneesa—Knanenpona. 3akon /lansTona. M3omponeccel B
UJICAIbHOM Ta3e C MOCTOSIHHBIM KOJMUYECTBOM BemiecTBa. ['paduueckoe mpeacraBieHue
U30MPOLIECCOB: U30TEPMA, U30X0Pa, U300apa.



TexHuueckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBAa, (pororpaduu MOJIEKynl
OPTraHUYECKUX COCTUHEHUN.

OnbiTel 10 MU PY3UN )KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlTepHa.

OnbITHI, JOKA3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogens, HILTIOCTpUpYIOIIas IPUPOy AaBICHUS ra3a Ha CTEHKHU COCY/ia.

OMnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS HICATBHOTO T'a3a, U30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopnsle pabomul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHHI 00bEMa
KOMHAThI, IJABJICHUS U TEMIIEPATyphl BO3yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEKTy TapaMeTpaMH COCTOSIHUSI Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMmoauHamuueckass cucremMa. DBHyTpeHHsss JHeprus TEepMOIMHAMHUYECKOU
CUCTeMbl U crocoObl €€ u3meHeHus. KonudecTBO TerioTel U padora. BHyTpeHHss
JHEPrus OJHOATOMHOI'O HJAEAJIBHOIO rasa. Buael Temonepeaadu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JIy4eHHe. Y IeJIbHas TEIIOEMKOCTh BelecTBa. KoaM4ecTBO TEIIOThl NpH
TeIIonepeaaye.

[Tonsitue 06 anuabatHoM mnporiecce. [lepBblil 3akoH TepMoanHamMuku. [Ipumenenue
NEPBOTr0 3aKOHAa TEPMOJMHAMUKHM K H3o0mpoueccaM. ['paduueckas HHTEpHpeTarus
paboTHI rasa.

Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBbie MamuHbl. [IpuHIMOBL IeWcTBUS TEIIoBbIX MaimuH. [IpeoOpa3zoBanus
SHEPIruu B TEIUIOBBIX MaimnHaX. KoapUimeHT noiae3Horo AeMcTBUs TEIIOBOM MaITUHBI.
Huxn KapHo m ero xonhduIHMEHT MOJE3HOTO MEUCTBHS. IKOJOTUYECKHE MPOOIESMBI
TEITIOPHEPTETUKH.

TexHu4yeckre yCcTpONCTBA U MPAKTUYECKOE MPUMEHEHUE. JBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTPEHHEH YHEPTUU Tejla IPHU COBEPIEHUU PaOOThI: BEUIET MPOOKHU U3
OyTBUIKM TIOJl JCHCTBHMEM CXATOrO BO3/yXa, HarpeBanue >(upa B JTaTyHHOU TpyOKe
nyTéM TpeHHs (BUIC0IEMOHCTPALINA).

V3MeHeHne BHYTpeHHEH aHepruu (TeMiepaTypsl) Tella Ipy TeIuionepeaaye.

OmnpIT 110 aKadaTHOMY PACITUPEHUIO BO3TyXa (OIBIT ¢ BO3YITHBIM OTHUBOM).

Mopgenu napoBoil TypOWHBI, JBUrarelisi BHYTPEHHErO CrOpaHHs, PEaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopnsle pabomul

N3mepenue yaenpHOo TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeujecmea. Dazosvie nepexoovl



[TapooOpazoBanue u KoHaeHcanus. Mcmapenwe u kuneHue. AOCOIIOTHasS U
OTHOCUTEJIbHAs  BJIAXHOCTb BO3Ayxa. HacelleHHbIM mnap. YJelbHas TemjoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Teépmoe teno. Kpucramnmueckue u amopdHble Tena. AHHU30TPOIHUS CBOMCTB
kpuctamioB. JKuakue kpuctauibl. CoBpemMeHHble Matepuanbl. [limaBiaeHue wu
KpUCTAJTU3aIs. Y IeJbHasl TerioTa miasieHus. CyOoaumanus.

VYpaBHeHUE TEIJIOBOTO OajaHca.

TexHuueckne yCTpocTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJOPUMETP, TEXHOJOTHUM MOJYYEHHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCIIC
HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOJCTBa HACBIIIEHHBIX MAPOB.

Kurnienune npu noHMKEHHOM JIaBIICHUMU.

CriocoObl M3MepeHns BIaKHOCTH.

HaOmronenre HarpeBaHus U IJIaBJICHUS KPUCTANTMYECKOTO BEIeCTBA.

JlemoHCcTpauus KpucTasioB.

Paznen 4. JnekrpoanHamuka

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tell. DJEKTpUYECKUd 3apsal. J(Ba BuAa SIEKTPUUECKUX 3apsI0B.
[IpOoBOIHUKH, AWAIEKTPUKH U TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS DJICKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbIl 31I€KTpUUECKUN 3apsl.
DnekTpuueckoe noJie. Hanpssk€HHOCTh 3nekTpuueckoro noiist. [IpuHnun cyneprno3unuu
ANEKTPUUYECKUX NoJiel. JInHNKM HanpsHKEHHOCTH AJIEKTPUYECKOTO TOJIA.

Pabora cun asnektpoctatudyeckoro mojisi. I[loTeHuuan. Pa3HOCTh MOTEHIMANIOB.
[IpOBOIHMKM ¥ JAUINEKTPUKH B JJIEKTPOCTATHYECKOM Tojne. Jludnekrpudeckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHzaeHcaTop. OIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOTO KOHAEH caTopa.

TexHuueckne yCTpOMCTBA W MNPAKTUYECKOE IMPUMEHEHHE.  DIEKTPOCKOI,
JIIEKTPOMETP,  DJJCKTPOCTaTHUECKas  3alluTa,  3a3€MJICHHE  DIIEKTPONpPUOOpPOB,
KOHJIEHCATOpP, KOMMPOBAJIbHBIN aIllapaT, CTPYUHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLIMII IEUCTBUSA IJIEKTPOMETPA.

B3aumopericTBre HANEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTUIeCKas 3aluTa.

JIA3IIEKTPUKY B SJIEKTPOCTATHYECKOM TIOJIE.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOWAAU IJIACTHH,
pPACCTOSTHUSI MEK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJAEHCaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomul

N3mepenue 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannsiit 31ekmpuyeckuii mok. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUS AJEKTPUUECKOTO TOKA. MICTOUHMKH
toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa L.

DNEKTPUYECKOE  CONPOTHUBJIEHUE.  YJEIbHOE  CONPOTHBJIEHUE  BEIECTBA.
ITocienoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COEIUHEHNE IPOBOJHUKOB.

Pabota anexrpuyeckoro Toka. 3akoH Jxoyns—JIena. MoIHOCTh 3JEKTPUUECKOTO
TOKA.

DNEKTPOJBIKYILAs CUJIa U BHYTPEHHEE CONPOTHUBJIECHHWE MCTOYHMKA TOKA. 3aKOH
Owma 1 IOJTHOM (3aMKHYTOM) 3JIeKTpru4ecKoi menu. KopoTkoe 3aMbIkaHHe.

DJIEKTPOHHAS TPOBOAUMOCTH TBEPJIBIX METAIIOB. 3aBUCHUMOCTH COIPOTHUBIICHUSA
METAJIOB OT TEMIIEPATypbl. CBEPXIPOBOINUMOCTb.

DNEeKTpUUECKU TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. COOCTBEHHAss U MPUMECHAS] TTPOBOJIUMOCTD TOTYTIPOBOIHUKOB.
CaoiictBa p—N-niepexoja. [lonynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUUYECKUM TOK B paCcTBOpAX M pacijiaBax 3JCKTPOJHUTOB. DICKTPOIUTHUECKAS
JIACCOLMALINS. DIIEKTPOIIHU3.

OnekTpudeckuili TOK B ra3zax. CaMOCTOATENIbHBIM U HECAMOCTOSATEIbHBIA pa3ps/l.
Monnus. [1na3zma.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE NMPUMEHEHHUE. aMIIEpMETP, BOJIBTMETD,
peocTaT, UCTOYHUKH TOKA, 3JIEKTpOHArpeBaTelbHbIC MPUOOPHI, SIEKTPOOCBETUTEIIHHBIC
npuOOpsl, TEPMOMETP  CONPOTHBICHHS, BaKyyMHBI  JHOM, TEPMHUCTOPHI U
(bOTOpPE3UCTOPHI, OIYITPOBOTHUKOBBIN U0/, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAPSIAKEHHUS.

3aBUCUMOCTb CONPOTHUBJICHHS [IWIMHIPUYECKAX TPOBOAHUKOB OT JUIMHBI, IUIOIAIH
MOIIEPEYHOr0 CEUYCHUS U MaTepurala.

CmeniaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipsmoe  wW3MepeHHe  JIIEKTpOABMXKylIer  cuibl.  KopoTkoe — 3aMblKaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMTPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomul

N3ydyeHne cMemanHoro COeIMHEHUS] PE3UCTOPOB.



W3mepeHne HIEKTPOABMKYIIEH CHJIbI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
COTIPOTHUBJICHHUS.

HaGmronenue smexkTpoiusa.

MexnpeamMeTHble CBA3HM

N3yuenue xypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce ocymecTBiseTcst ¢ yuéTom
CoJIep KaTeNIbHbIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTUKH, OUOJIOTUU, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowxcnpeomemnvie nowsimusi, CBSI3AHHBIE C H3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA. SBJICHHE, HAYYHBIN (akKT, TWMOTEe3a, (pu3udeckas BeTWUYMHA, 3aKOH, TEOPHS,
HaOJI0/IEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHUCTEMbl ypaBHEHWH, JIMHEWHas (QyHKIus, napadosa,
runepOoiia, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIUU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOPbI M HX
IIPOEKIMHU Ha OCHU KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonoeua: wmexanmdeckoe JBIKEHHE B KUBOM mpuponae, auddysus, ocmoc,
TEINIOOOMEH JKHMBBIX OpPraHM3MOB (BHIBI TEIUIONEPENayH, TEIJIOBOE paBHOBECHUE),
AIIEKTPUUECKHUE SIBJICHUS B dKUBOM IPUPOJIE.

Xumus. JUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJIIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH U TIa3oB,
AIIEKTPUUECKUE CBOMCTBA METAIIOB, SJIEKTPOIMTHYECKAs TUCCOLMALINS, TaIbBAaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUU C HCIOJIb30BAHHEM MEXAHU3MOB, YUET
TpeHUSI B TEXHUKE, MOAIIMITHUKH, WCTIOJIB30BAHHE 3aKOHA COXPAHEHHUS HMITYJbCa B
TeXHUKe (pakeTa, BOJOMET W JPYrHeE), ABUTATEb BHYTPEHHErO CrOpaHHs, MapoBas
TypOurHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUH MOTYYEHUsI COBPEMEHHBIX
MaTepUaioB, B TOM YHUCJIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTMH, 3JEKTPOCTATHYECKAs
3aILHUTA, 3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTPYHUHBIN IIPUHTED,
AIIEKTPOHATPEBATEIbHBIE TPUOOPHI, AIEKTPOOCBETUTEIHHBIE TPUOOPHI, TATHbBAHUKA.

11 KIIACC

Pasznen 4. daekTpoanHaMuKka

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKUUSA

ITocTtostHHBIE MaruuThl. B3amMopaeiicTBHE IIOCTOSHHBIX MAarHuToB. MarumTHoe
none. Bekrtop MarHuTHOM HMHAYKUMHU. [IpHHOWI Cyneprio3suuuy MAarHUTHBIX IIOJIEH.
JIvauu MarHuTHOM MHAYKIMU. KapTHHA TMHUA MarHUTHOW MHIYKIIUU TOJISI TOCTOSHHBIX
MarHuToOB.

MarauTtHoe moJie MPOBOJHHUKA C TOKOM. KapThHa JWHHMI MHAYKIMM MArHUTHOIO
MOJISL JNIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBLIEBOI'O IMTPOBOJHUKA, KATYIIKA
¢ TokoM. OnbIT Dpcrena. BzanmoeiicTBue NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.



Cuna JlopeHna, €€ MoAyJb M HampaBieHUE. J[BUKEHHE 3apsyKEeHHOM 4YacTUlbl B
OJIHOPOJHOM MarHuTHOM Iose. PaGota cuibl JlopeHia.

SIBieHnE 3JIEKTPOMArHUTHONM HMHAYKUIHMHU. [IOTOK BEKTOpa MArHUTHOW HWHIYKIIWH.
DNEKTPOJBIKYIIAA CUJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHUTHOM HHIYyKIMK Dapajes.

BuxpeBoe nanekTpuueckoe Tosie.  DJEKTPOJBIKYIAs Cujla HMHAYKIUA B
MIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM ITOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTB. SIBnenne CaMOUHIYKIIUU. DIEKTPOABHKYILAS cuia
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHE. MOCTOSHHBIE MArHUTHI,
AJEKTPOMArHUTHl,  BJEKTPOJBUTATENIb,  YCKOPUTEIH  JJIEMEHTAPHBIX  YACTHII,
VHIYKIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUA MAarHATHOTO TOJIS.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cumnel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

SIBneHrEe AIIEKTPOMAarHUTHON MHIYKIWH.

ITpaBuno Jlenua.

3aBUCHUMOCTb JJIEKTPOABUKYIIECH CHJIbl HHIYKIMU OT CKOPOCTH H3MEHEHUs
MAarHuTHOTO MOTOKa.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYLIKH ¢ TOKOM.

HccnenoBanue neicTBUSI MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUA 3JIEKTPOMArHUTHON MHIYKIIUH.

Paszgen 5. KoJsieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumusle Kojaedanus

KonebarenbHast cucrema. CBOOOAHBIE MEXaHUUECKHE KojebaHus. ["apMoHnueckue
konebanus. Ilepuon, wacrora, ammutyna u ¢gasa kosebaHui. [IpyKUHHBIA MasTHHK.
MaremaTnyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKUX KoJebanuit. [IpeBparenue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbnbiit kKOHTYp. CBOOOHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI B UI€aJIbHOM
KoJie0aTeTbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIMU
koneOanmsimu. Dopmyna TomcoHa. 3akoH COXpaHEHUS DJHEPrUU B HICATHLHOM
K0JIe06aTeTbHOM KOHTYpE.



[IpencraBienre o 3aTyxaroUMX KosieOaHUsSX. BbIHYXIEHHBIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeiHyXIeHHbIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

[lepemenHsblil TOK. CHHYCOMAANBHBIN MEPEMEHHBINM TOK. MOIIHOCTh NMEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CHIIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoacTBO, Tmepeaadya U TOTPEOJICHHE DICKTPUUECKOM
DHEPIUU. OKOJOTMYECKHE PHUCKH IIPU IPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHudyeckre yCTpoMCTBa M NPAKTHYECKOE NPUMEHEHME. DIIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JUHUHU dJIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB — KoieOaTenbHON  cucTeMbl  (IPYKHUHHBIA WM
MaTeMaTUYECKUN MasTHUK).

Hab6nronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanue cBONCTB BIHYXKICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CB0OOIHBIE JIEKTPOMArHUTHBIE KOJICOaHNs.

OcuuyutorpaMMbl  (3aBUCUMOCTH CWJIBI TOKa W HANPSOKCHHS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpu  1mOCIENOBATENIBHOM  COCQUHEHMM  PE3UCTOpA,  KaTYIIKH
MHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopens JIMHUY 3JIEKTPONEPENAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopnsle padonul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIbIX KOJIEOaHHM Ipy3a Ha HUTH OT JTMHBI
HUTHU U MaccChl rpysa.

HccnenoBanve MEPEMEHHOIO TOKAa B LIENMM M3 IOCIEAOBATENIBHO COCAMHEHHBIX
KOHJICHCATOpPAa, KATYILIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE G0JIHbL

Mexanudeckue  BOJIHBI, ycioBHs — pacnpoctpaHeHus. Ilepmox. CkopocThb
pacnpocTpaHeHus U JjauHa BoJHbL. [lonepeunslie u npoaosabHble BOaHbL. MHTEphepenums
U AU paKiysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DONEeKTpOMarHUTHbIE BOJHBI. YCIOBUS M3JIYyYEHUS DSJIEKTPOMAarHUTHBIX BOJIH.
B3aumnass opueHtauust BektopoB E, B, V B snektpomarautHOi BosiHEe. (CBOiiCTBa
JJIGKTPOMATrHUTHBIX BOJIH: OTpPa)XXEHHE, MPEJIOMIICHHE, NoJspu3anus, Audpakuus,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >JIEKTPOMArHUTHBIX BOJH. [IpHMeHEHHe »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3H U TeNeBUAeHU. Paguonokanus.

DNEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLICH Cpebl.



TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE MPHUMEHEHHUE.  MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAas JUWArHOCTMKA B TEXHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Llemoncmpayuu

OO0pa3zoBaHue M pacpOCTPAHEHUE MTONIEPEUHBIX U MPOI0THHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHHUK 3BYKa.

HaOmronenue otpakeHus U IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepeHunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJAOW M YacTOTOMN
KOJIeOaHU.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, NPEIOMIICHHUE,
noJsipu3anus, 1udpakuus, HTephepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckas onrtuka. [IpsMonnHeliHOEe pacIpOCTpAaHEHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBera. TOUECUHBINM UCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3akoHBI OTpakeHUs cBeTa. l[locTpoeHune wu300pakeHU B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI TMpEIOMIICHUS CBeTa. AOCONIOTHBIM MOKa3aTeb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId  yroa  MOJHOIO
BHYTPEHHETO OTPaYKCHHUS.

Hucnepcust cBera. CiioxHbIN cocTaB 0enoro ceera. LIBer.

Cobwuparomue u pacceuBaromire JuH3bl. ToHkas nauH3a. DOKYCHOE PACCTOSIHUE H
omnTHYecKass cwia TOHKOW JmH3bL. [locTpoeHue wu300pakeHHd B COOMpAIOMIMX U
paccenBarommx auH3ax. @opMyna TOHKOHN JIMH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON OTITUKH.

BonnoBas onrtuka. MHTeppepeHuus cBera. KorepeHTHblE MCTOYHUKH. Y CIOBHS
HAOJIIOICHUS MAaKCUMyMOB W MHHHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cera. udpakiumonHas pemérka. YCIoBUE HAOMIOJCHUS TJABHBIX
MaKCMMYMOB TPHU MaJICHU MOHOXPOMATUYECKOT0 CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE. OUKH, JIyna, ¢oToarrapar,
MPOEKIIMOHHBINA anmnapar, MUKPOCKOII, TEIECKON, BOJOKOHHAS ONTHKA, NU(PpaKIMOHHASL
pPEIETKA, MOJISIPOULL.

Jlemoncmpayuu

IIpsmonuHeiHOE  pacHpOCTpaHEHUE, OTPAXKEHUE U NOPEJIOMIIEHHE  CBETA.
OnTuyeckue mpuoOpHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. MoIesIb CBETOBOAA.

UccnenoBanne CBONCTB M300paKEHUN B JTMH3aX.

Moenn MUKPOCKOITA, TEJIECKOTIA.



HabGmronenne natepdepeHnm crera.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Toydyenune ciekTpa ¢ MOMOIIBIO TPU3MEL.

[Toy4yenue ciekTpa ¢ MOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.
HabGmnronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomul
W3mepenne moka3aTens MpeJIOMIICHHSI CTEKIIA.
HccnenoBanne CBOMCTB N300paKeHU B JTMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cHIEIUAIBLHOI TEOPUH OTHOCHTEIbHOCTH

I'panuubpl TPUMEHMMOCTH KJIACCHUECKOW MexXaHuku. [locTynarsl crienuanbHOU
TEOPUH OTHOCUTEIBHOCTU. WHBAPUAHTHOCTH MOIYJSl CKOPOCTH CBETAa B BaKyyMe,
MIPUHIUIT OTHOCUTEIBLHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aAME/IJIEHUE BPEMEHU U COKPAILICHUE JJINHBI.

DOHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C JHEPTUEN U UMITYJILCOM PEJISITABUCTCKON YaCTHUIIbI. DHEPIUs TOKOS.

Pasznen 7. KBantoBasi pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®oronbl. ®opmyna Ilnanka cBsizu sHepruu (OTOHA C €ro 4acTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTie u uccnegoanue ¢orodpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
dorordpdexra. VYpaBHenue OiHmTerHa I Qorodddexra. «Kpachas rpaHuia»
dbotorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JICCTBHE CBETA.

TexHuueckne ycTpoilcTBA W NPAKTHYECKOE IPUMEHEHHE:  (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (oTodPdeKra.

Ceeroauon.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHHio o -YacTHL.
[Tnanerapnas monens atoma. [loctynarsl bopa. M3nyuenue u nornomienre GOTOHOB MPU
nepexoJe aroMa € OAHOTO YPOBHS SHEpPruM Ha Jpyroil. Buasl crnekTpoB. Croektp
YPOBHEW 3HEPTHH aTOMa BOAOPO/IA.



BonHoBbie cBoiicTBa uactuill. Bomubel ae bpoins. KopryckynspHO-BOJIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE M3Ty4YCHHUE.
TexHudyeckre yCTpOHCTBA M INMPAKTUYECKOE INPUMEHEHUE. CIEKTPAJIbHBIA AHAIN3
(cnekTpockorr), 1a3ep, KBAHTOBBIH KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue nuHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopnsle pabomul
HaOmronenue nuHe4aToro CnekTpa.
Tema 3. AmomHnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIUE  CIOKHOCTh  CTpOoeHHs  sapa. OTkpeiTHE
paanoakTuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuro cocTaBa pagrloaKTUBHOTO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMma-usnydeHus. BiusHue pagnoakTUBHOCTH Ha
YKUBBIE OPTAHU3MBI.
OTtkpeiTHE POTOHA U HEWTpoHA. HyknoHHas mozens sapa ['eiizenOepra—tBaneHko.
3apsin saapa. MaccoBoe unciio sapa. M30Torsbl.
Anbda-pacnag. DIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacman. ['amma-uznyueHue.
3aKOH paJuoaKTUBHOIO pacraja.
OHeprus CBs3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext macchl sapa.
S nepHble peakunu. JleneHne u CUHTES sIEp.
Anepubiit peaktop. TepmosiaepHbiii cunTe3. [IpobreMbl U EPCIEKTUBHI SAECPHOU
DHEPIreTUKH. DKOJOTHUYECKUE aCTIEKThI IAEPHON SHEPTrETHUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTonbl HAOFOIEHHS U PETUCTPALUN 3IEMEHTAPHBIX YaCTHULI.
dyHIaMeHTaIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.
TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE. JO3UMETp, Kamepa
Busnbcona, siaepHblil peakTop, aToMHasi 6oMoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol
HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadusim).

Pa3nen 8. DjieMeHTbI aCTPOHOMUH M ACTPOPU3UKHU

OTansl pa3BUTHUA aCTPOHOMMUU. HpI/IKJ'IaIIHOG H MHPOBO33PCHUCCKOC 3HAYCHUC
ACTPOHOMMUU.

Bun 3Bé3mHoro HeOa. Co3Be3ausi, spKue 3BE3/1bl, TUTAHETHI, NX BUIUMOE JBHKCHUE.
CosHeuHas cucreMa.



Connue. ConHeuHas akTuBHOCTh. Mlctounuk sHeprun CosiHIa U 3BE31. 3BE3/bI, UX
OCHOBHBIE XapAaKTEPUCTUKH. J(MarpaMma «CIEKTpadbHbIN KJIACC — CBETUMOCTB». 3BE3/bI
TJIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTB> ISl 3BE3/] TJIABHOM
nocJie0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHbIE MNPEICTABICHUS O
IIPOUCXO0XKICHNHU 1 3Bosrouu CoHIa v 3BE3/1. DTanbl )KU3HU 3BE3L.

Muieunsiii [TyTe — Hama [Nanaktuka. [lonoxenue n asuxxenue Connua B ['anakTuke.
Tunel ramaktuk. PagroranakTuky U kBaszapsl. YEpHBIE AbIPHI B Apax TAIAKTUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO06na. PaszOeranuwe ranakTHK.
Teopus bonpmoro B3psiBa. PenkToBOE U3ITyYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM IJ1a30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUHN JJIs1 OTIpeieNIeHUs TTOJIOKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1ust CEeBEPHOro MOJIyIapus U IPKUE 3BE3/IBI.

Hab6mtonenus B Teneckon JlyHsl, minanet, Mieunoro Ilytu.

O0o01mamomiee NOBTOPEHUE

Ponp ¢usuky u acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHIECKOM, COUATLHON U
TUUYECKON cepax NeATeNbHOCTH YEJIOBEKa, poJib U MECTO (PU3MKU U aCTPOHOMHUU B
COBPEMEHHOM Hay4yHOH KapTUHE MHpa, POoib (PuU3nyeckod Teopuu B (POPMUPOBAHUU
IpeAcTaBlIeHU 0 (U3MYECKON KapTHHE MHpa, MECTO (PU3MYECKOW KapTUHBI MUpa B
o01IEeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MesxknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢pusuku 6azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4éTom
coJiep KaTelIbHbIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTUKH, OUOJIOTUU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nowsmusi, CBSI3AHHBIE C H3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA. SBJICHUE, HAYYHBIN (akT, TWMOTEe3a, (pu3udeckas BeTWUYMHA, 3aKOH, TEOPHS,
HaO0JII0ICHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peumieHue CHUCTEMbl YPaBHEHUW, TPUTOHOMETpUYECKHE (PYHKIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M MX NPOECKIHM HAa OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB, IPOWU3BOAHBIC
3JIEMEHTApHbIX (PYHKUIMN, IpU3HAKU TOJ00US TPEYyroJIbHUKOB, ONpPENEICHHUE IIOU[aan
MI0CKUX Uryp u o0béma Tell.

buonoeusa: snexrtpuueckue BIEHUA B )KMBOU NMPUPOJIE, KOJIeOAaTeNbHbIE ABUKEHUS B
YKUBOW NMPUPOJE, ONITUYECKUE SIBICHUS B )KMBOM IIPUPOJIE, AEUCTBUE Paallii HA )KUBBIE
OpraHu3MBl.

Xumusa. CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsT CTPYKTypa TBEPIBIX TEI,
MeXaHU3Mbl 00pa30BaHUsI KPUCTAITMYECKON peETKY, CIEKTPaIbHbIN aHaun3.

l'eocpaghusa: MarHuTHBIE TONIOCA 3€MJIM, 3aJIEKUM MAarHUTHBIX pyh, (QoTochEMKa
36MHOM IOBEPXHOCTH, NPEICKA3AHUE 3EMIIETPSICEHUM.



Texnonoeus. JIUHUMA  DJIEKTPOIIEpesad, TEHEpaTop  IEPEMEHHOr0  TOKa,
AJIEKTPOJABUTaTENb, UHAYKIUOHHAS T€Yb, pajap, paIuONpUEMHUK, TEIEBU30D, AHTCHHA,
tenedon, CBU-nieus, mpOEKIIMOHHBIN almapar, BOJOKOHHAs ONITHKA, COTHEYHAasi OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIEI'O OBPA3OBAHUA

OcBoeHne ydeOHOro mnpenMera «@Du3MKa» Ha yPOBHE CpPEIHEr0 OOIIEero
oOpa3oBanusi (0a30BBI ypOBEHb) JODKHO OOECHEYHTh JOCTHIKEHHE CJICAYIONIUX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS y4yeOHoro mnpeamera «Du3uKa» TOJKHBI
OoTpaxaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOyYalOmUXCSi ~ PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW  IMO3WIMEH  JMYHOCTH, CHCTEMOH IICHHOCTHBIX
OpUEHTAlM/, TO3UTUBHBIX BHYTPEHHUX YOEXKIIEHUW, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIIEeCTBA, PACIHIMPEHUE >KU3HEHHOTO OIbITa U OIbITA
JIEATEIbHOCTH B TIPOILIECCE pealM3allMl OCHOBHBIX HAINpaBJICHUN BOCIUTATEIbHOM
NEATEIbHOCTH, B TOM YHKCJIE B YACTHU:

1) rpa:KaaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON TO3UIIMU OOYYarIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

MIPUHATHE TPaJUIIMOHHBIX 00IIEeYeTIOBEYECKHUX I'YMaHUCTUYECKUX u
JIEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATE€IbHOCTh B HMHTEpEcaX TpakJIaHCKOro
00111eCTBa, y4aCTBOBATh B CAMOYTPABJICHUN B 00pa30BaTeIbHON OpraHu3alluy,

YMEHHE B3aMMOJICHICTBOBATH C COLIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIUSAMY ¥ Ha3HAYCHHEM,

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPAXKIAHCKON UAEHTUYHOCTH, TAaTPUOTU3MA,

[IECHHOCTHOE€ OTHOLIEHHE K TOCYJapCTBEHHBbIM CHUMBOJIaM, JIOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU,;

3)1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

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

CIIOCOOHOCTh ~ OIIEHHUBATh CHUTYyallMl0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHbIE HOPMBI W LIEHHOCTH, B TOM YHCJIE B
JIEATENbHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4)3cTeTHYECKOT0 BOCTIMTAHUSA '

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIOYasl SCTETUKY HAYYHOIO TBOPYECTBA,
npucyiero GuU3n4ecKoil Hayke,;



5)Tpya0BOro BOCIIMTAHUS

WHTEpPEC K Pa3IUYHBIM cepaM NMpoPecCHOHATBHON EATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP Oymylien
npodeccun u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M camM0oOpa3oBaHHUIO B 00JacTH
(bU3UKM Ha IPOTSHKEHUHU BCEH JKU3HU;

6)3K0J10rM4eCcKOr0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH YKOJOTUUECKON KYJIBTYPhI, OCO3HAHUE TI100aTHLHOTO XapakTepa
AKOJIOTHUECKHUX TIPOOIeM;

IUIAHUPOBAHUE W OCYIIECTBJICHUE JECUCTBUUA B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUS 1IeJIe YCTOWYMBOIO pa3BUTHS YEJIOBEUECTRA,

pacIIMpEeHUE OMbITAa JACSITCIBHOCTH 3KOJIOTHYECCKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3UKE;

7)IeHHOCTH HAYYHOTO MO3HAHHUS

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3MIECKON HAYKH;

OCO3HAHHE IICHHOCTH HAyYHOH JEATEIHHOCTH, TOTOBHOCTh B IPOIECCE H3yUCHHSI
GU3NKKA ~ OCYIIECTBJIATH  MPOEKTHYIO W HMCCIENOBATEIbCKYI0  JEATEIHHOCTD
WHJIMBUAYAJIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Bba3oBble Joruyeckue aeiicTBUA:

CaMOCTOATENLHO (DOPMYIHUPOBATh U AKTyaIM3UPOBATHh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

OMPENEIATh M ACSITEIbHOCTH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUMS] B PacCMaTpPUBAEMBIX (PU3HMUECKUX
SBJICHUSIX,

pa3pabaThiBaTh IIJIaH pEIIEHUsS TPOOJIeMbl C Y4YETOM aHamu3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEIBLHOCTh, OIIEHUBATh COOTBETCTBHE PE3yIhTATOB
1EJISIM, OLIEHUBATh PUCKH MOCIJIEICTBUMN JEATEbHOCTH;

KOOPJIMHUPOBATh U BBITIONHATH pabOTy B YCIOBHSIX PEaTbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/IEHCTBUS;

Pa3BUBATh KPEaTUBHOE MBIILJICHHUE MPU PEIISHUH )KU3HEHHBIX TTPOOJIeM.

Ba3oBble uccienoBareabckue 1eHCTBUS:

BJIQJIETh HAY4YHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHSITHUSIMHU W METOJaMU
bu3nYecKoil HayKH;

BIIAJICTh HABBIKAMH Yy4e€OHO-MCCIIEOBATEIILCKOM U TMPOEKTHOM ACSATEIHHOCTH B
obsactu (U3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIILHOMY TTOMCKY METOJIOB



pemieHus 3agad4  (U3MUECKOrO COJCp)KaHUsS, MPUMEHEHMIO pa3IUYHbIX METOJOB
TIO3HAHWS,;

BJIQJIeTh BUIAMH  JESATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0
UHTEPIIPEeTALNU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3NIMYHBIX YUEOHBIX CUTYyalHsX, B
TOM YHCIIE TIPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKHY;

BBISIBJISITh IIPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBATh 33]ady, BbIIBUIaTh
TUNOTE3y €€ pelIeHus, HaXOIUTh apTYMEHTHI ISl TOKA3aTeIbCTBA CBOMX YTBEPKICHHM,
3aJ1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJE PEIICHUs 3aJa4l pe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTb M  (OPMYyJIMPOBATh COOCTBEHHbIE 3aJaud B  00pa3oBaTENIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPH U3YUYCHUH (PU3UKY,

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OTIBIT,

yMeTb  MEPeHOCUTh 3HaHMs 1O  (Pu3MKe B  MPAKTUYECKYI0  00JIacTh
KU3HEACSITEIbHOCTH,;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX PEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, TIpeJyIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora c nndopmanueii:

BJIA/JIETh HaBBIKAMM IOJy4E€HUs HMHPOpMAUU (PU3MUECKOTO COJAECpKAHUS U3
UCTOYHUKOB pa3HbIX THIIOB, CAaMOCTOSITENILHO OCYIIECTBIATH TIOWMCK, aHalu3,
CHUCTEeMATHU3alMI0 W HWHTEPIpeTanuio WHOOPMALMKA Ppa3TUYHBIX BUAOB H  (HopM
IpeICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCIOJIb30BaTh CPEeACTBa MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIMOHHBIX 33/1a4 ¢ COOII0ICHIEM
TpeOOBaHUI SPrOHOMUKH, TEXHHUKH OE30MacHOCTH, THUTHUEHBI, pecypcocOepexeHus,
MIPABOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON O€30TaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UUECKOrO COAEpPKAHUS B pa3lIMyHbIX (opMarax C yu€Tom
Ha3HaueHUd UH(OpMALMKU W IEJNEeBOM ayAUTOPUH, BBIOMpass ONTUMANIbHYIO (Qopmy
MIPE/ICTABICHUS U BU3YyaJIU3aIUH.

KoMMyHHKAaTHBHBIC YHMBEPCAJIbHbIE y4eOHbIE 1eHCTBUS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3HKHU U BO BHE-YPOUHOM AESITEIbHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOH(DIMKTHBIX CUTYalU U CMAT4aTh KOH(QIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHHOW 1 UHIMBUIYaTIbHOU pabOTHI,

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JACUCTBUI C YUETOM OOILMX MHTEPECOB
Y BO3MOXXHOCTEH Ka)KJ10r0 WICHA KOJUJIEKTUBA;



IIPUHUMATh LIEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUS 110 €€ NJOCTHXKEHUIO: COCTABIISATh IUIAH IEMCTBUM, PACIPENCIIATH POJIU C YUYETOM
MHEHHUI YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJIaJla W KAXKIOTO yYaCTHHKA KOMAaHIBI B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

npeajaratb  HOBBIE IMPOEKTHI, OLEHUBATh HJAEUM C [O3ULUM  HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaLUAX,
MIPOSIBJISITH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

PerynisiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATH MO3HABATENbHYIO JAEATEIbHOCTh B 00JaCTH (PU3UKH
Y aCTPOHOMUH, BBISBIISATH IPOOJIEMBI, CTAaBUTh U OPMYJIUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PELICHUS PACUETHBIX M KAaYECTBEHHBIX 3aj1ad,
IUIaH  BBINOJIHEHUS MPAKTUYECKOM pabdoThl € y4ETOM HUMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTo IIpeIMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUH;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT,;

croco0cTBOBaTh (POPMUPOBAHUIO UM TPOSIBICHUIO dPYIUIUU B 00nacTu (PU3MKH,
MOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHTb KOPPEKTHBBI B JIESITEIBHOCTB,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM,

BJIa/IETh HaBbIKAMHU I103HABATEIbHOW pe(IEKCHH KaK OCO3HAHMSI COBEPIIAEMBIX
JEUCTBUM U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUU;

UCIIOJIb30BaTh MPUEMBI pedIaeKcHuH i1 OLIEHKM CHUTyalud, BBIOOpA BEPHOIrO
penieHus;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apPIYMEHTHI IPYTUX IIPHU aHAIIU3€E PE3yJIbTaTOB AEATEIBHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA,;

PUHUMATh MOTHBBI U aPIYMEHTHI IPYTUX IPH aHAIIM3€ PE3YJIbTaTOB IEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mnponecce AOCTHXKEHUS JUYHOCTHBIX pE3YyJbTAaTOB OCBOCHMS MPOrPaMMBbl 110
(u3nKe U1 YPOBHSI CPEAHETO 00IIEro 00pa3oBaHus y 00yUaroIMXcsl COBEPIIEHCTBYETCS
AMOLIMOHAIILHBIN UHTEIJIEKT, MPEANOIaratoi copMUpOBaHHOCTD:



CaMOCO3HAHHs, BK/IIOYAIOIIEr0 CIIOCOOHOCTh IOHHMMATh CBOE HSMOIMOHAILHOE
COCTOSIHUE, BUJIETh HAMPABJICHUS PA3BUTUS COOCTBEHHOUN 3MOIIMOHATBHOMN chephl, ObITh
YBEPEHHBIM B ceOe;

CaMOPETYJIUPOBAHUS, BKJIIOYAIOIIETO  CAaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IOBEJICHUE, CIIOCOOHOCTh aallTUPOBATHCSA K AMOIMOHAIBLHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEM MOTHBAIIMK, BKJIIOYAIOUIEH CTpPEMJICHHE K JIOCTHIKCHHIO IEeIH |
yCIexy, ONTUMH3M, HWHHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH MCXOJ H3 CBOUX
BO3MOKHOCTEH,

SOMIIaTHUH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHHMAaTh SMOLMOHAIBLHOE COCTOSHHUE
JIPYTUX, YIUTHIBATH €r0 MPH OCYIIECTBICHUU OOIIECHUsI, CIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHMUIO;

COIIMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHUS C
JIPYTUMU JIFOABMU, 3200 TUTHCS, MPOSIBIISITH HHTEPEC U pa3peniaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K konmy o6yuenuns B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIIUXCSl YMEHUN:

JEMOHCTPUPOBATh HAa TPUMEpPax poib W MecTo (u3ukun B GHOpPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbBl MHpaA, B Pa3BUTUUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JEITEIbHOCTH JIFOIEH;

VUYUTHIBATh  TPAHMIBI  TPUMEHEHHUS  M3YYEHHBIX  (PU3MUECKUX  MOJeTe:
MaTepualibHas TOYKa, HUHEpLHalbHAas CUCTeMa OTCuY€Ta, aOCOJIIOTHO TBEPAOE TENO,
WJICAIbHBIN Ta3, MOJEIN CTPOCHHS Ta30B, JKUAKOCTEM W TBEPIBIX TeEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsij] MpU pelIeHUH PU3NYECKUX 3a]1ay,

pacrio3HaBaTh (U3NYECKHE SBICHUS (NPOIeCChl) M OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOCHHS BEIIECTBA U
ANEKTPOJAVMHAMHUKH. PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJUHENHOE JIBHXKEHUE,
CBOOOJHOE TaJICHUE TEJ, JBIKCHHE MO OKPYKHOCTU, WHEPIWs, B3aUMOJCHCTBUE TeT,
muddy3usi, OpOyHOBCKOE TBUXKEHHE, CTPOCHHUE KUAKOCTEH M TBEPIBIX TEJ, U3MEHEHUE
0o0béMa Ten mpH HarpeBaHuu (OXJIKIACHUHU), TEIUIOBOE pPaBHOBECHE, HCIApPCHHE,
KOHJICHCAIIMS, TJIABJICHUE, KPUCTAJUIN3alMs, KUIIEHUE, BIa)KHOCTh BO3/1yXa, ITOBBIIICHUE
JIaBJICHUs Ta3a NPU €r0 HArpEeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXAY IapaMeTpaMu
COCTOSIHUS ra3a B U30IPOLECCAX, IEKTPU3ALUS TE, B3AUMOACHCTBHE 3apsAI0B,;

OMKCHIBATh MEXAHMYECKOE [IBIJKCHUE, HCIONb3ys (U3UYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjad, UMITYJIbC
Tena, KUHETUYECKas HHEPrusi, MOTCHIMaldbHAs »SHEPrus, MeXaHuueckas padoTa,
MEXaHUYeCKass MOIIHOCTh; MPU OMUCAHWUU MPABUIBLHO TPAKTOBATH (PU3UUYECKHI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAUYCHUS W EIUHUIBI, HaXOAuTh (opMyIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C JPYTUMH BETUIMHAMH;



ONKCHIBATh M3YUYEHHBIC TEIJIOBBIE CBOMCTBA TENl M TEIJIOBBIC SIBJICHUS, UCIOJIb3YS
dbu3nYecKue BEMYUHBI. JaBJICHUE Tra3a, TEMIepaTypa, CPEIHsIs KHHETHUECKas dHEPTHS
XaO0THYECKOTO  JBIDKEHUS MOJICKYJ, CpeIHEKBaJpaTUYHAs CKOPOCTh  MOJICKYI,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI JHEpPrus, paboTa ra3a, KO3 UIMEHT MOJIE3HOTO
JIEUCTBUSA TEIJIOBOTO JIBUTATENs; NMPHU OMUCAHWUU TPABWIBHO TPAKTOBATh (HHM3UUECKUI
CMBICIT HCIIOJIb3YEMbIX BEIIMYWH, WX OOO3HAYCHUS W CIUHUIIBI, HAaXOIUTh (HOPMYIJIBI,
CBSI3BIBAIONTUE JAHHYIO (U3HUYECKYIO BEIMUMHY C IPYTHMH BEJIMYUHAM;

ONKMCHIBATh WM3YyYCHHBIC JJICKTPUYCCKHUE CBOWCTBA BEIIECTBA M JIICKTPUUECKHEC
sBiaCHHUS (IPOIECChI), HUCMONB3ysd (HU3MUYSCKUE BEIMYHMHBI: SJICKTPUYCCKHIA 3apsif,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH TOJIsI, MOTEHIIUAN, Pa3HOCTh MOTEHIMAJIOB; MPHU
ONMMCAHUM TPABUIBHO TPAKTOBATh (PUIMYECKUI CMBICI HCIHOJb3YEMBIX BEIUYHMH, HX
0003HAaYEHUs W EIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEIIMYNHY C IPYTUMHU BETUIHNHAMU,

aHAM3UPOBATh (PU3NYECKUE TIPOIIECCHI U SIBJICHUS, UCTIONB3Ys (U3UUECKUE 3aKOHBI
W TIPUHLMINBL. 3aKOH BceMmupHoro Ttsarorenus, |, Il u Il 3akonsr HeroToHa, 3akoH
COXpaHEHUS MEXAaHWUYECKOW DHEPrHH, 3aKOH COXpPAaHEHUS UMITYJIbCa, IPUHITUI
CYMEpIIO3UIIMA  CHWJI, TPUHIWAI pPABHOMPABHs HWHEPIUAIBHBIX CHCTEM OTCYETa,
MOJICKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Ta30BhIE 3aKOHBI, CBS3b
CpelHEel KWHETHYECKON OHHEPruy TEIJIOBOTO JBUKEHUS MOJIEKYJ C aOCONIOTHOM
TEMITepaTypoi, TMEpBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHCHHUS SJICKTPUUICCKOTO
3apsiga, 3akoH KysoHa, mpu 3TOM pa3iaudvarh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKCHHUE U YCIOBHS (IpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIUIBI JEUCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pasznuyaTh YCJIOBUS HX OE€30MAaCHOTO UCIOJIb30BaHUS B TOBCEIHEBHOMN
KU3HH;

BBITIOJTHATH DKCIIEPUMEHTHI TI0 MCCIICIOBAHNIO (PU3MYECKUX SBJICHUN U MPOIIECCOB C
WCIIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX W3MEpPEHUH, Tpu 3TOM (HOpMYIUpPOBAThH
npoOiieMy/3anaqy HW THIIOTE3y YyYeOHOro OKCIIEPHMEHTa, COOMpaTh YCTaHOBKY U3
MPEAIOKEHHOTO0 000PYI0BaHMUS, MPOBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIHI,

OCYIIECTBJIATH MPSAMbIC M KOCBEHHBIC M3MEPECHHs (PM3MUCCKUX BEIMYHH, IPU ITOM
BEIOMPATh ONTHUMAJIBHBIM CHOCOO0 W3MEPEHWS W HWCIOJIh30BaTh WM3BECTHBIE METOJIBI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIY (HU3MYECKUMU BEIMYMHAMH C MCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3UYCCKUX BEJIUYHMH B BUJE TaONHIl W rpaduKoOB, JeIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

coOr01aTh MpaBmiia 0€30MacHOT0 Tpya MPHU MPOBEACHUHN UCCIEAOBAHUI B paMKax
y4eOHOro 3KCHEPUMEHTa, y4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOW NEATENbHOCTH C
UCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOUCTB U Ja00paTOPHOTO 000PYI0BAHUS;

pemarh pacuy€éTHBIC 3a7a4yM C SBHO 3aJaHHOW (DU3UYECKON MOJENBIO, MCIIOIb3YS
dbu3ndeckue 3aKOHBI W TPUHITMITEI, HA OCHOBE aHalM3a YCJIOBHS 3a7a4d BBHIOMPATH



(bu3HUECcKyI0 MOIEIb, BBIIETATh PU3NUECKUE BETUYUHBI U (DOPMYJIIbI, HEOOXOIUMBIE IS
e€ pemieHus, MPOBOJAUTH Pacu€Thl U OIICHUBATH PEATBHOCThH IMOJIYUYEHHOTO 3HAYCHUS
(bU3UYECKON BETMYHHBI;

pemaTh KauyeCTBEHHBIE 3aJaud. BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyX IEHU C ONOpPOM HAa M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU H
busnyueckue sBICHUS;

WCIIOJIB30BaTh MPU PEIICHUH Y4eOHBIX 3a7a4 COBpPEMEHHbIC HH(OpPMAIMOHHbBIC
TEXHOJIOTUU JUIsi TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPNPETAIMU U MPEACTaBICHUS
y4eOHON M HAyYHO-TIOMYJIAPHON WH(MOpPMAIUH, TTOJIYYCHHOW U3 Pa3INYHBIX UCTOYHHUKOB,
KPUTHUYECKU aHATU3UPOBATH MOJIydaeMyr0 HHGOPMAIIHIO;

NPUBOAUTH TPHUMEPHI BKJIaJa POCCUMCKUX W 3apyOekKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH,

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3HKE B TOBCETHEBHOW >KU3HU IS
oOecrieueHusi 0€30MAaCHOCTH TpH OOpallleHuH C NpudopaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, JUIsl COXPAHEHHUS 3JI0POBbS U COOIIOJICHHS HOPM 3KOJIOTHYECKOTO
MOBE/ICHUS B OKPYKAIOLIEH CpEJIE;

paboTaTh B IrpyMnIe C BHIOJIHEHUEM Pa3JIMYHBIX COIMATIBHBIX POJEH, IIIaHUPOBAThH
paboTy Tpymmbl, pPAIMOHAIBHO paclpeieNsTh OO0S3aHHOCTH U IUIAHUPOBATH
JEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJ€KBATHO OLIECHMBATHh BKJIAJ KaKIOTO W3
YYaCTHUKOB TPYIIIILI B PEIIEHUE paccCMaTprUBaeMoi IpoOIEeMBbl.

K koniy oOyuenuss B 11 kjacce mpeaMeTHble pe3yiabTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHHUIA:

JEMOHCTPUPOBATh HAa TIPUMEpPAaxX poyib U MecTo (u3uku B GHOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbI MHUpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKOW JACATEIbHOCTH JIIOAEH, LEIOCTHOCTh M E€IMHCTBO
bu3HYeCcKo KapTUHBI MUPA,

YUYHUTHIBATh TPAHUIIBI MPUMEHEHUS W3YUYEHHBIX (DU3UYECKUX MOJIEIei: TOYCUHBIN
ANEKTPUUYECKUH 3apsif, Jyd CBETA, TOUECUHbI MCTOYHUK CBETA, AEPHAs] MOJEIb aToOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO sIipa MPU pelieHn: PU3NUECKUX 3a]1ay;

pacrno3HaBath (u3mdueckue sBICHHS (IPOIECcChl) W OOBACHATH WX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKM W KBAHTOBOM (PU3HMKHU: HJIEKTpUYECKas TMPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEUCTBUS TOKa, B3aUMOJCHCTBHE
MAarHyuTOB, JICKTPOMAarHUTHas UHAYKUUSA, IEMCTBUE MAarHUTHOTO IMOJs Ha MPOBOJHUK C
TOKOM U JIBHKYIIMICS 3apsifl, dJEKTPOMarHUTHBIC KOJIeOaHusl M BOJIHBI, IPSIMOJIUHEHHOE
pacupoCTpaHEHUE CBETa, OTPAKEHHUE, MPEJOMIICHHE, WMHTeppepeHius, Aupakuus u
HOJISIPU3allisd CBETa, JUCIepcHst cBeTa, (oTodnekTpudeckuit 3¢dext (horoaddexr),
CBETOBOE JIABJIEHUE, BO3HUKHOBEHHE JIMHEWYAaTOro CIEKTpa aromMa BOJAOPOJA,
€CTECTBEHHAsl U NCKYCCTBEHHAs! PaJIMOAKTUBHOCTD;

ONKCHIBATh HW3YYCHHBIC CBOMCTBa BemiecTBa  (DJCKTPHUSCKHE, MAarHUTHBIC,
ONTUYCCKUE, DJICKTPUUYSCKYIO TPOBOJUMOCTDh PAa3IHYHBIX CPEI) M JICKTPOMArHUTHBIC



sBlieHUs (MPOIIECCHI), UCIONB3Ys (U3HYCCKUE BEIMUYMHBI, DJICKTPHUYCCKUN 3apsij, Cuia
TOKa, DJICKTPUYECKOE HAMNpSHKEHUE, JJIEKTPUYECKOE  COMPOTHUBJIIECHHE, Pa3HOCTH
MOTEHIIUAJIOB, JIEKTPOJIBIKYIAsl Cuja, paboTa ToKa, MHAYKIMS MarHUTHOTO MOJIs, CHIa
Awmrmepa, cwia JlopeHla, HWHAYKTHBHOCTh KATYIIKW, JHEPrus SICKTPUUECKOTO H
MarHMTHOTO TIOJICH, IEPHOa M YacTOTa KojeOaHWi B KoJieOaTeIbHOM KOHTYpE, 3apsjl H
cuja TOKa B TMPOIECCEe TapMOHMYECKUX DJICKTPOMArHUTHBIX KojeOaHul, (OKyCHOe
pacCcTOsSIHUE W ONTUYECKas Cuia JIMH3bl, NPU ONUCAHWUU MPABUIBHO TPAKTOBATH
(bU3HYEeCKUIT CMBICT UCIIOJIb3YEMbIX BEJIMYWH, WX 0003HAYCHUS W CIUHUIIBI, YKA3hIBAThH
(GhopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEJIMUUHY C IPYTUMH BEIUIMHAMU;

OMHUCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBIICHHUS M IPOIECCHI, UCIONB3Ys (HU3NUSCKUE
BEJIMYMHBI. CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTUSA
1 uMnyJsibc GOTOHA, IEPUOJ TOJIypaciajia, SHEPrus CBS3M aTOMHBIX SiJIEep, TPU OMTUCAHUU
MIPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICI UCIIOJIB3YEMBIX BEIIMUWH, UX 0003HAUYCHUS U
CAVHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYI (U3HUYCCKYIO BCIMYHMHY C
JPYTUMH BEIUYMHAMHU, BBIUYHUCIIATH 3HaUYCHUE (PU3HMYECKON BEIIUYHHBI,

aHAJTM3UPOBATh (PUBMYECKUE MPOIIECCHI U SBJICHUS, UCTIOJIBb3YS (PU3UUECKUE 3aKOHBI
Y NPUHIUIBL 3aKk0OH OMma, 3aKOHBI MOCJIEAOBATEIBHOTO U MapajuieIbHOIO COCAUHECHUS
MIPOBOJHUKOB, 3aKOoH Jlxoyis—JIeHna, 3aKOH 3JIEKTPOMATHUTHOW WHAYKLIHWH, 3aKOH
MPSIMOJIMHEUHOTO  PACIHPOCTPAHECHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI
MpEJIOMIICHUSI CBETa, ypaBHeHUe OWHIITEeHHa aia (orodddekrra, 3aK0oH COXpaHEHUS
SHEPrYH, 3aKOH COXPAHEHMS HMMIIYJbCa, 3aKOH COXPaHCHMS JJIEKTPUUECKOrO 3apsja,
3aKOH COXPAHEHHsI MACCOBOI0 YMCIA, MOCTYJIAThl bopa, 3aKOH paguOaKTUBHOTO pacmaja,
IpH OTOM pa3auyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKoe
BBIpaXCHHE U yCITIOBUS (TPaHMIIBI, 00JIaCTH) IPUMEHHUMOCTH;

ONPENICIIATh HAIPABJICHUE BEKTOPA HMHAYKIMH MArHUTHOrO MOJISI IPOBOJHUKA C
TOKOM, CHJIbI AMniepa v cuiibl JIopeHa,;

CTPOUTH W OIHUCHIBATh HM300pa)K€HHE, CO3JaBAEMOE IUIOCKUM 3€pKajioM, TOHKOM
JINH30,

BBITIOJTHATH SKCIIEPUMEHTHI TI0 MCCIICAOBAaHUIO (DU3NYECKUX SBJICHUM, TIPOILIECCOB C
WCIIOJB30BaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHHUH. Mpu 3TOM (HOpMYJIHUPOBATH
npoOiieMy/3aqady M THIIOTe3y Yy4eOHOro OKCIEPHMEHTa, COOMpaTh YCTaHOBKY U3
MPEI0KEHHOTO 000PY/I0BAHUS, TPOBOJAUTH OMBIT U (DOPMYITUPOBATH BHIBO/IHI,

OCYIIECTBIIATH MPSMbIC M KOCBEHHBIC M3MEPEHUS (PU3UYCCKUX BEIUYHMH, IIPH ATOM
BBIOMpATh ONTUMAJIBHBIM CIOCOO HM3MEPEHHS W HCMOJb30BAaTh HM3BECTHBIE METOJIbI
OLICHKU ITOIPEIIHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYMH C UCIOJIb30BAHUEM MPSMbBIX
U3MEPEHUI: TIPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3yJIbTaThl
MOJTYYeHHOW 3aBHCUMOCTH (PM3MUECKUX BEJIWYMH B BHUJIE TaOMUIl M TpaduKOB, JIeIaTh
BBIBO/IBI T10 PE3yJbTaTaM UCCIICIOBAHNS,



coOJII0/1aTh MpaBuiia 0€30MaCHOT0 Tpya MPHU MPOBEACHUHN UCCIEAOBAHUI B paMKax
y4e0HOTO JKCIEepUMEHTa, y4eOHO-UCCIIeIOBATEIbCKONM U TMPOEKTHON ACSITENTbHOCTH C
UCTIOJb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U 1TAO0OPaTOPHOTO 000pyA0BaHNS;

pemaTs pacuy€THbIC 33aJa4yd C SBHO 3aJaHHON (PU3UUECKOW MOJENbI0, UCIOIb3YS
¢u3nyeckue 3aKOHbl U TNPUHIMIBI, HA OCHOBE aHalu3a YCIOBHUS 3a/Jayd BBIOUpPATH
(bu3HYeCcKyI0 MOJEIb, BBIIETATh PU3NUECKHE BETUYUHBI U (POPMYJIbI, HEOOXOIUMBIE IS
e pemieHus, MPOBOJUTH PAacUYEThl U OIEHWBATH PEATBHOCTH TOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BETNYUHBI,

peliaTh KauyeCTBEHHBbIC 3a/ladyd. BBICTpAUBaTh JIOTMUECKH HENPOTUBOPEUUBYIO
LENOYKY pacCyKJIEHUH C Omopol Ha U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyeckue sBICHUS,

UCTIONb30BaTh MPH PEHICHHH YYEeOHBIX 3a7]a4 COBpPEMEHHBbIE WH(OPMAaIMOHHBIE
TEXHOJIOTHH I TIOMCKA, CTPYKTypUPOBAaHMSA, HMHTEPIPETALUUd M MPEICTaBICHHUS
y4eOHOI U HAYyYHO-TIOMYJISIPHOM HHPOPMAINH, OTYYECHHON U3 Pa3InYHbIX UCTOYHHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIydaeMyro HHGOPMAIIHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAIIMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh yCIOBHS X O€30MaCHOTO MCIIOIh30BaHMS B IIOBCEHEBHOW KU3HHU,

OPUBOJUTH TPHUMEPHl BKJIAJAa POCCHUCKUX M 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHUE MPOLIECCOB OKPYKAIOLIET0 MUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH,

WCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA TO (PU3WKE B TMOBCEAHEBHOW >KWU3HU IS
oOecrieyeHusi 0€30MAaCHOCTM TpH OOpallleHMH C [OpubopaMH M TEXHUYECKHUMHU
yCTpOMCTBaMHM, JUIsl COXPAHEHHUS 3J0pPOBbS M COONIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXAIOUIEH CPEJIE;

paboTaTh B IPYIIE C BBHITOJIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJieH, TUIAHUPOBATH
paGoTy TpyNmbl, palHOHATBHO paclpeneisTh O00S3aHHOCTH H  IUIAHUPOBATH
NeSITENIbHOCTh B HECTAHJIAPTHBIX CUTYalUsAX, aJ€KBATHO OICHMBATh BKJIAJ KaXXJIOTO U3
YYaCTHUKOB TPYIIIHI B PELIEHUE pacCCMATPUBAEMOM MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Koan4yecTBouacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHMepasaejoB U
(undpoBbie)
n/n TEeMIPOrpaMMbl Bcero Kontpoasnbiepaborsl  IIpakTnyecknepadoTsl

o0pa3oBaTebHbIEPeCYPChI

Pazgen 1. OPU3UKA U METOAbI HAYYHOTI' O ITIO3HAHUS

11 ®u3uKa U METObI HAYYHOTO 5 bubnuorexa [IOK
' HO3HAHUS https://m.edsoo.ru/7f41bf 72
Hroromnopaszaeny 2
Paznen 2MEXAHUKA
bubmuoreka [{OK
21 Kunemarika ° https://m.edsoo.ru/7f41bf 72
bu6mmoreka [JOK
2.2 7 1
Auramika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBICOXPAHEHUS B MEXaHHUKE 6 httos://m.edsoo.ru/7F41bf 72
Hroromopaszaemy 18

Pazgen SMOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA

31 OCHOBBIMOJIEKYJIIPHO- 9 1 bubnmoreka [JOK
' KHHETHYECKOUTEOPHH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBITEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf 72
33 ArperaTHbl€ COCTOSTHUS 5 bub6nuorexa [IOK
' BemiecTBa. Ma3oBbic MEPEXO/IbI https://m.edsoo.ru/7f41bf 72
Hroromopazaeny 24

Paznea 4.9JIEKTPOANHAMUKA



4.1 DNeKTpoCcTaTUKa

42 [ToCTOsTHHBIN 2IEKTPUYECKHN
' TOK. TOKHM B pa3iIM4HBIX Cpenax

Hroromnopaszaeiy

PesepBHOEBpEeMs

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KVIACC
Ne
o HaumenoBaHnuepasaeioB u

TEMIIPOrpaMMbIl

Paznea 1.9JIEKTPOAUHAMUKA

11 MarautHoenosie.
' DneKTpOMarHUTHassMHAY KIS
Uroronopaszneny

Pazgen 2 KOJIEBAHUS U1 BOJIHbBI

MexaHnyeckue 1

2.1
AJIEKTPOMArHUTHBIEKOJICOAHMS
29 MexaHnuyeckue 1
' AIEKTPOMATHUTHBIEBOJIHBI
2.3 OnTuka

Hroronopaszaeny

10

12

22

68

1
4
KoanuectBouacon
Bcer  KontpoJibHblepatoT
0 bl
11 1
11
9
S 1
10
24

IIpakTnyeckuepador

bl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6morexa [JOK
https://m.edsoo.ru/7f41bf72

DJIEKTPOHHBIE
(mudposbie)
oOpa3oBaTe/IbHBIEpeCyp
ChI

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https.//m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https.//m.edsoo.ru/7f41c97c




Pasnea 3.0CHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBICIIEUAIIBHONTEOPUMOTHOCUTEIBHO 4 1 bubnuoreka [IOK
' cTH https://m.edsoo.ru/7f41c97c
Uroronopazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DEeMEHTHIKBAHTOBOWONI TUKH 6 https://m.edsoo.ru/ 7 41c97¢
bubmmorexa [IOK
4.2 Crpoeniearoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOSAPO S 1 https://m.edsoo.ru/7f41c97c
Hroromnopazaeny 15

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

bubmuoreka [JOK

51 Dieme aCTPOHO acTpodu3nK 7
JICMEHTHIACTPOHOMHHU 1 ACTPODU3HKH https://m.edsoo.ru/7f41c97¢c

Wroromnopazaeny 7

Pa3gen 6.0BOBILIAIOIIEE IIOBTOPEHUE

bu6nunoreka [JOK
A 4
6 Obobmaroueenostopenne https://m.edsoo.ru/7f41c97c
Hroronopaszaeny 4
PesepBHOEBpeMs 3

OBILEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 68 4 !



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kimacc/ Mskures I'.51., Byxosues b.b., Corckuit H.H. oz
penakiueit [lapdentoeBoit H.A., AknronepHoe o6mectBo «M3narenscTBo
«IIpocsemienue»

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., Hapyrun B.M. o
penakuueit [lapdentoeBoit H.A., AkuronepHoe o6mectBo «M31arenbcTBo
«IIpocserenune»
®dwusuka. 3agaunuk. 10-11 k1. [Tocodue a1 oOmeoOpa3oBar. yupexacHuit /
PeivkeBuu A.Il. — 7-e u3zn., crepeotun. — M.: JIpoda

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

®wuszuka: 10—11 k1. :moypod. mIaHupoBaHUE: TOCOOUE I YUUTENen
obmeoOpasosar. opranm3anuii/ B. @. [1lwios. — M: [IpocBemenue,

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

https://lesson.edu.ru

Enunas xomnekius Lundporeix o6pa3zoBarenbHbIX pecypcoB URL:
http://school-collection.edu.ru/

Harnsasaeie MynsTMeuitHBIC TOocoOus kK ypoky ¢usuku URL: http://class-
fizika.ru/mm10-11.html

Oo6pazoBarenpras miatpopma "VAVILOV" URL: https://edu.vavilovsar.ru/
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