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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpEIHEro oOLero odpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydéroMm
denepanpHOl pabouell MpPOrpaMMbl BOCIUTAHUS M KOHIICTIIMM TPEMOJaBaHUS y4eOHOTO
npeamera «®Puzmka» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoit  Deneparum,
peann3yoLUX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue mOporpaMMbl MO (U3MKE HANpaBlIeHO Ha (POPMUPOBAHHME €CTECTBEHHO-
Hay4YHOH KapTuHBI MUpa oOydaromuxcs 10—11 kimaccoB npu oOyueHnn ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-/EATEIbHOCTHOTO 1oxoa. [Iporpamma 1o gusmke COOTBETCTBYET
tpedoBanusiMm OI'OC COO k muaHUpyeMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpeIMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTHIBAET HEOOXOTUMOCTb pean3allud MEXKIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYyYHBIMH YYE€OHBIMH TIpeMeTamMH. B Hell ompenenstoTcs
OCHOBHBIC LIeJI M3y4YeHUs (U3UKU HAa YPOBHE CpeIHEero oOIiero oOpazoBaHMsl, MJIAHUPYEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKM: JIMYHOCTHBIE, METalpeAMETHbIE, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

* [UTAaHUPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (u3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IIPEeMETHBIEC PE3YNIbTAThI 110 T01aM 00YUYEeHHUS;

* coJiep>kaHue yuyeOHoro npeamera «Pu3nka» 1o rojam o0ydeHusl.

®du3nka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIMAs B KAUECTBE yUeOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUN 00 OKpY)KaloLleM MHUpeE.
HIkonpHBI Kypc (U3UMKH — CHCTEMOOOpPA3yIOIMN JJii €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABICHUM, H3y4yaeMbIX
XUMHeH, Ouosoruei, ¢usmdeckoi reorpadueir u actpoHoMmueil. Mcnonb3oBaHne U aKTUBHOE
IpUMEHeHHe (U3MUECKUX 3HAHMH ONpeAessieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYE€HHUS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydyenue (Gpu3nKku BHOCUT OCHOBHOH BKJIaJ B
(hopMHpOBaHNE €CTECTBEHHOHAYYHOUW KapTHHBI MUpa oOydaroummxcs, B GOpMUPOBAHUE YMEHUN
MIPUMEHSTh HayYHbIM METO/1 MO3HAHUS MPYU BBINOIHEHUH UMHU YUYEOHBIX HCCIIEI0BaHUM.

B ocHoBy kypca hpu3uku 1yisi ypOBHSI CPETHETO OOIIETro 00pa3oBaHUs MOJOXKEH PsiT UICH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SIBISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJZIEpKUT MaTepHall U3 BCEX pasiesioB (M3MKH, BKIIOYAET KaK BOMPOCH KJIACCHUYECKOH, TaK M
COBPEMEHHO! (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C Hel MaTepuan Kypca QUMK 00beTMHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kkypce sBisercs (opMHpOBaHHE TpPEACTAaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE T'YMaHUTAPHOIO
noTeHIHana (U3NYecKoi HayKH, OCMBICICHUE CBA3H Pa3BUTUSA (QU3UKHU C pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU MPOOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pU3MKH npeamnosaraeT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peamnu3yercss IMOCPEACTBOM BBEICHUSA DIEMEHTOB COJEPKAHUA,
MOCBSAIMIEHHBIX 3KOJOTHYECKHM TpOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CyX AeHUS Mpo0IeM palliOHAIBHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH Ha YpOBHE cpenHero oOlmiero odpa3oBaHUs
SBISIIOTCA  pu3MYecKkue TeopuH ((HOpMHUPOBAHHME MPEACTABICHUM O CTPYKTYpPE IOCTPOCHHS



¢usnveckoil TeopuH, ponu (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIHUIIOB B COBPEMEHHBIX
IIPEICTABICHUAX O IMPUPOJE, T'PaHULAX NMPUMEHUMOCTH TEOPUH, Ui OINHUCAHMS €CTECTBEHHO-
Hay4HbIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITeTbHOCTHBIN MOIX0 B Kypce (DPM3MKH pealn3yeTcs MPEeX/e BCEro 3a CUYET
OpraHM3aliy KCIEPUMEHTAIBHON JesTeNbHOCTH o0yyatonuxces. s 6a3oBoro ypoBHs Kypca
($U3MKH — 3TO HCHOJB30BAHUE CUCTEMBI (DPPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H
abopaTOpHBIX PabOT, KOTOphie B mporpamme 1o ¢GU3MKEe OOBEIUHEHBI B OOIIMHA CITHMCOK
YUYCHHUYECKUX MPAKTUUYECKUX padoT. BrlaeneHue B ykazaHHOM mepeuHe JabopaTOpHBIX padorT,
MPOBOAMMBIX JUIS KOHTPOJII M OLIEHKH, OCYILECTBISIETCS YYaCTHUKaMH OOpa3oBaTeNbHOTO
mporecca UCXOos U3 0COOCHHOCTEH MIIaHMPOBAaHMS U OCHameHus kabunera ¢usuku. Ilpu sTom
oOecrnieunBaeTcs OBJNaZeHHE OOYYaAIOIUMUCS YMEHHUSIMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIICIOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIWYMH M IIOCTAHOBKY ONBITOB IO IPOBEPKE
MIPEUIOKEHHBIX THITOTE3.
Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO pacuETHBIX M KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUIS pacYETHBIX 3374 MPUOPUTETOM SIBISIOTCS 33/1a4U C SIBHO 3aJaHHON (PU3UYECKOM MOJIENbIO,
MO3BOJISIONIAE MPUMEHSITh H3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasferna
Kypca, TaKk U UHTETpUpYs 3HAHUS U3 Pa3HBIX pa3aenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
ABIISIIOTCSL 3aJaHWsi Ha OOBSCHEHHWE TMPOTEKaHWS (U3MYECKHX SIBICHHH M MPOIECCOB B
OKpYyXarollel >Ku3HH, TpeOyromue BbIOOpa (pU3MUEeCKOW MOJENU AN CUTyallMd HpPaKTUKO-
OPHEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepualbHO-TEXHUYECKOMY
oOecrniedyeHr0 y4eOHOro mnpoiiecca 0a30BbI ypOBeHb Kypca (PU3MKM HA YPOBHE CpPEIHEro
o0miero oOpazoBaHMsI OJDKEH M3y4aThCs B YCIOBHSAX NMPEIMETHOTO KabwHeTa (DM3MKH WIH B
YCJIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTo LMKIa. B kabuHere
(U3HUKHN T0JKHO OBITH HE0OX0IMMOE T1abopaTopHOE 000PYIOBaHHE ISl BBITOJIHEHUS YKa3aHHBIX
B TMporpaMme 1Mo (U3MKEe YYEHHYECKHUX MPAaKTUYECKUX paboT M JAEMOHCTPALlMOHHOE
o0opynoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCSs B COOTBETCTBUM C TMPUHIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH U O0ECIeYrBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MPOTrpaMMe 0
¢u3nKe KIHOYEBbIX JEMOHCTpALUN /s MCCIEJOBAHUS H3y4aeMbIX SIBICHMH U TPOILIECCOB,
HMIMUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyAOBaHUE A YUYEHHUYECKHX INPaKTHUECKUX paboT ¢opmHpyercs: B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M 0O0ecCreumBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyyaromuxcs. TemMaTnyeckue KOMIUIEKTHI JIabOpaTOpHOro OO0OpyIOBaHMS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILUIEKCHOM HCIOJIh30BAHUU AHAJIOTOBBIX M MHU(POBBIX MPHOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUJI€ IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4YeHUs (GPU3UKU B 00I1IeM 00pa30BaHUU SBISIIOTCS:
* bopMHUpOBaHME HHTEpECa U CTPEMJICHHs OOy4aromMXCsi K HayYHOMY HU3YyUEHUIO
MPUPOJIBI, PA3BUTHE UX MUHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE TMPEACTABIEHUH O HAayyHOM MeTOJe TMO3HaHUs U  (QOpPMUPOBaHUE
HCCIIEI0BATEILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;

* (hopMUpPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa W3YYE€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (hopMUpOBaHNE YMEHUH OOBSICHATH SBJICHUS C UCIOJIb30BAaHUEM (U3UUECKUX 3HAHUU U
HAYYHBIX JJOKA3aTEeIbCTB;

* (hopMUpOBaHME TMPEICTABICHUA O PO (PU3MKH JUIsI Pa3BUTUS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHI.

JocTwkenne 3TUX Lenell oOecrieynBaeTcsi pelIeHHEM CIEAYIOUIMX 3agad B Ipolecce
n3y4deHus Kypca GU3UKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:



* mproOpeTeHre CUCTEMBbl 3HAHHMH 00 OOLMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKJIIOYAs] MEXAHHUKY, MOJCKYJISAPHYI0 (DU3UKY, AJIEKTPOAUHAMUKY, KBAHTOBYIO
(hbU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;

* hopMHupoBaHHE YMEHUN MPUMEHITh TEOPETUYECKUE 3HaHWUS [N OOBbACHEHUs
¢u3nvecKux SBICHUH B TPUPOAE W I NPUHATHS TPAKTHUYECKUX pPEIICHHH B
MMOBCEAHEBHOM JXU3HU;

* OCBOCHHE CIIOCOOO0B pEIICHHsI Pa3InYHbIX 33J]au C SIBHO 33/1aHHON (PU3NYECKON MOJETIBIO,
3a/a4y, MOJPa3yMEBAIONIMX CAMOCTOSITENIbHOE Cco3JaHue  (U3MYECKOH  MOJEINH,
a/IeKBaTHOU yCIIOBUSIM 3aJ1a4u;

* IOHMMaHue (U3NYECKUX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHMYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIIUSHUS HA OKPYKAIOLIYIO CPELY;

* OBJIQJICHUE METOJaMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS W TPOBEACHUS (U3NIECKUX
SKCIIEPUMEHTOB, aHAIN3a U UHTEpIpeTaui nHhOpMaIuu, ONpeeNieHUs: TOCTOBEPHOCTH
MOJTyYEHHOTO pe3ysIbTara;

* CO3/IaHUE YCJIOBUH Ml Pa3BUTHA YMEHUH IMPOEKTHO-HCCIIEAOBATEIBCKOM, TBOPYECKOM
JESITeTbHOCTH.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YpOBHE CpeaHEro oomero oOpa3oBaHHs
orBoguTcst 136 wacoB: B 10 kitacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJIO).

[Ipenyaraemsiii B mporpamMmme 1o Gpu3uKe nepeueHb JJaA00PaTOPHBIX U MPAKTHYECKUX PadoT
SBJIIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JIel1aeT BBIOOpP IMPOBEIEHUs JTaOOPaTOPHBIX PAOOT H
OTIBITOB C Y4ETOM UHIUBUAYATbHBIX 0OCOOCHHOCTEN 00YUaOIIUXCSL.

COAEP)XAHUE OBYUYEHUS

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOI0 MO3HAHUS

®usuka — Hayka o npupoge. Haydunele MeToasl IO3HAaHHS OKpyKarolero mupa. Posb
AKCIIEPUMEHTA U TEOPHUH B MPOLIECCEe TO3HAHUS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MopnenupoBanue Qu3nyeckux siBIeHUN U mpoueccoB. Hayunsle runorespl. Ouznyeckue
3aKOHBI ¥ TEOpUU. ['paHHIIbI NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3ukum B (GopMHpOBaHMM COBPEMEHHONW Hay4HOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOACH.

Llemoncmpayuu

Amnasiorossle U UG POBBIE U3MEPUTENIbHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATUUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexaanueckoe JaBmkeHHe. OTHOCHUTENIFHOCTh MEXaHHYECKOro ABmKeHus. (Cucrema
otcu€ra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCH CUCTEMBI KoopauHaT. ClOXEeHUEe MepeMelieHui U
CJII0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpSIMOJNMHEIHOE NBMKeHue. I'paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOpPEHHS, TMYTH H MEepEeMEIICHUs MaTEepUaTIbHOM TOUYKHU
OT BPEMEHH.

CBoOonHOe majeHune. Y CKopeHrue CBOOOHOTO TaICHUS.



KpuBosnuHeiiHoe naBukeHHE. JIBH)KEHME MaTepHalbHOM TOUYKM [0 OKPYXHOCTH C
IIOCTOSIHHOM 110 MOJIYJI0 CKOPOCTBIO. YTIIOBas CKOpPOCTb, JHMHEHHas ckopocTb. llepuox mu
yacroTta obparienus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHnueckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: CIMIOMETD, JBHIKEHUE
CHapsAJ10B, LICITHbIE U PEMEHHBIC [IEPENAYU.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KHUHEMAaTUYECKUX XapaKTEPUCTUK IBHKCHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKCHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOTro 0] YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO M ECHUs.

Hamnpagnenne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne HepaBHOMEPHOTO IBMXKEHMS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXAY — IyTSAMH,  NPOMACHHBIMH  TEJIOM 34
IIOCJICZIOBATEIbHBIE PABHBIE IIPOMEXYTKH BPEMEHM IPU PABHOYCKOPEHHOM [JBIKEHHM C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuyenue ABMKEHUS IIApUKA B BA3KOU KUIKOCTH.

N3yueHue OBMKEHUS Tena, OPOLIEHHOT0 FOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["ammites. [lepsiii 3akoH HeroToHa. MHEpanbHble CUCTEMBI
oTCY€Ta.

Macca Tena. Cwuna. [lpunnun cynepno3uruu cwi. Bropoir 3akoH Heiotona ms
MaTtepraibHON TOUKHU. TpeTuit 3akoH HploTOHA 1711 MaTepraibHbIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokos, ckoyibkeHus, kaueHus). Cuna TpeHus. Cyxoe TpeHHe.
Cuna TpeHus CKOJbKeHUs U cuiia TpeHus nokos. Koadduuent tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUU TeJla B )KUJIKOCTH WJIU Ta3e.

[TocTynaTensHOE M BpallaTesIbHOE ABM)KEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CcuIbl OTHOCUTENBHO OCH BpaimeHud. I[limeyo cuibl. YcnoBuss paBHOBeCUs
TBEPIOTO TeJA.

TexHu4yeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHME: MOMIIUIIHUKYA, JBUKECHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBenue nHepLUMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroToHA.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CHII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOro Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HHMKAIOIIUX B INPYKUHE U PE3HMHOBOM
oOpasiie, oT ux aedopmaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAICHUS.



Tema 3. 3akoHnbl COXpanHeHUun 6 MeEXaHUKe

Hmnynbc MaTepranbHON TOUKH (Tella), CUCTEMbl MaTEPHAIbHBIX TOUEK.
NMnynbe cuiibl M U3MEHEHHME UMITYJIbCA TEJIA. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Pabora cunbl. MOIHOCTB CHJIBL.

Kunerndeckass sHeprus MmaTepuaibHOW TOuku. Teopema 00 M3MEHEHUM KUHETHUYECKOM
JHEPTHUH.

[TorennmanbHas sHeprus. [loreHnpansHas sHeprust ynpyro 1e(opMHUPOBAHHOMN NMPYKHUHBI.
[TorennmansHast SHEPTrHs Tesia BOJU3U MOBEPXHOCTH 3eMJIH.

[ToreHnmanbHbple U HEMOTEHUUANbHbIE CHIIBL. CBs3b pabOThl HEMOTCHUMAIBHBIX CHJ C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHMSI MEXaHUYECKON DHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED, NMPYKUHHBIA
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexon moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3ydyeHrne aOCOMIOTHO HEYNPYyroro yjaapa C HOMOLIbIO JBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBs3u pabOThl CUJIBI C HW3MEHEHMEM MEXaHWYECKOW JHEpruM Teila Ha
MIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuast puM3uKa M1 TEePMOAUHAMHUKA
Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE 0OOCHOBAHHUE.
bpoynoBckoe naBmxkenue. Jduddysusa. Xapakrep ABUKEHUS W B3aUMOJCUCTBUS YaCTHI]
BellecTBa. Mojenu CTPOEHMs Tra30B, XHJIKOCTeH U TBEPABIX Tel U OOBSICHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojenieid. Macca U pasmepsl Mojekyna. KoiaumyecTBO BellecTBa.
[TocTostnuas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens upeanpHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-KMHETUYECKOW TeOpuu
uaeanbHOT0 raza. AOcomoTHas TeMmIeparypa Kak Mepa cpelHed KHHETHYECKOW HHEepruu
TEIUIOBOTO JBWKeHUs wactul rasa. Illkama Ttemnepatyp KenbBunHa. ['a30Bble 3aKOHBI.
VYpaBunenune MenneneeBa—Kianeitpona. 3akon [lansToHa. M3ompoueccsl B UaealbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe MpeacTaBIeHHe W30MPOILIECCOB: U30TEpMa,
n30Xx0pa, u3obapa.

TexHHUUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOUIME JTUCKPETHOE CTPOEHHME BemllecTBa, (oTorpaduu MoyeKynl
OPraHNYEeCKUX COCTUHEHUH.

OmnbITh! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogens onbita HITepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopenb, HUTFOCTpUPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLUE YPABHEHUE COCTOSHUS UAECAIBHOTO ra3a, U30MPOLECCHI.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Omnpenenenne Macchl BO3/AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0BbEma
KOMHATBHI, JABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMETPaMU COCTOSIHUS pa3peKEHHOI'0 Trasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoanHamuueckass cuctemMa. BHYTpeHHssl sHEprus TEpMOJMHAMHYECKON CHCTEMBI U
criocoObl e€ m3mMenenusi. KonmuecTBo TemnoTel U pabora. BHyTpeHHSS 3HEprusi 0JHOATOMHOTO
WJeanbHOro ra3a. Buapl Temionepeaaun: TeIIONPOBOJHOCTb, KOHBEKIIMS, U3IyUeHUe. Y AelIbHAas
TEIIOEMKOCTh BellecTBa. KoanyecTBo TEmIOThI pHU TEIUIoNnepeaaye.

[Tonsitue o0 anuabatHoM mporecce. llepBoiit 3akoH TepmoguHamuku. I[IpumeHenue
MIEPBOTro 3aKOHA TEPMOJAMHAMUKH K H3ompoieccaM. I paduueckas unTepnperanus padboThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TemoBele MamuHbl. [IpuHLMIIBL 1efcTBUS TEMIOBBIX MallnH. [IpeobpazoBaHus s3HEprUu B
TerIoBbIX MammHax. KoadduimeHnT nonesHoro nercTBus teraoBod mamuubl. [ukn KapHo u
ero K03 PUIMEHT MOJIE3HOTO ASHCTBUSI. DKOIOTUYECKHE MPOOIEMbI TEILNIOIHEPTETUKH.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: [BUTATellb BHYTPEHHETO
Cropanus, ObITOBOW XOJOJUIBHUK, KOHTUIIOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPrUU Teja IMPU COBEPUICHUU padOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ JCHCTBHEM CXKATOro BO31yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM
TpeHus (BUICO JEMOHCTpAIIs).

N3menenne BHyTpeHHEH SHEpruu (TeMIepaTyphbl) Teja Mpy TeIIonepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JABUTATEIIA.

Yuenuueckuu  osxcnepumenm, nabopamopuvie padbomer  V3mepeHue

YAEIBHON TEINTIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoovt

[TapooOpa3oBanne u KoHJeHcanus. Mcmapenune u  kumeHue. AOCOTIOTHAs U
OTHOCUTEJIbHAS BIIAXKHOCThH BO31ayXa. HacklmenHsiid map. YaenbHas TErioTa mapooOpa3oBaHMUs.
3aBHUCHUMOCTD TEMITEPATyPhl KATICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIUSI CBOMCTB KPUCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHble Marepuanbl. [lnaBneHne u KpucTtaymzauus. Y AenbHas
TeruioTta miasneHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHu4yeckne yCTpPOWCTBA M TPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICHXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepualioB, B TOM  YHUCIE
HaHOMaTEpPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CnocoOs1 U3MEpEeHUs BIAKHOCTH.

Habnronenve HarpeBaHus U IMIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuu  sxcnepumenm, nabopamopuvie padbomer  V3mepeHue

OTHOCHUTEJIBHOM BIIAXKHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka
Tema 1. Dnexmpocmamuka
ONeKTpu3anusa Tell. OJEeKTpUYeCKHi 3apsan. JIBa Buaa DSIIEKTPUUYECKUX 3apsJIOB.
[IpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO 3apsiia.



Bs3aumoneiictBue 3apspoB.  3akoH  Kynona. TouedHBI  3JIEKTPUYECKHM  3apsi.
Onexrpuueckoe nose. Hanpsok€HHocTh dnekTpuueckoro mnosd. [lpuHmun cynepno3unuu
NMEKTPUYECKUX NOJIEH. JINHNN HaNPSyKEHHOCTHU DIIEKTPUYECKOTO MOJIA.

PaGora cun osnektpocrarmyeckoro mois. IloreHuwman. Pa3HOCTE  MOTEHIMAIIOB.
IIpoBOAHMKY M TUAIEKTPUKH B 3IIEKTPOCTATUYECKOM I0J1e. JAMdIeKTprudecKas MPOHULAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DIEKTPOEMKOCTH IIIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsHKEHHOIO KOHZCHCATOPA.

TexHuueckue yCTpOHCTBA M IPAKTHUYECKOE IMPUMEHEHME: AIIEKTPOCKOI, 3JIEKTPOMETP,
IEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyWHBIHA IIPUHTED.

Llemoncmpayuu

YCeTpoUCTBO U IPUHLUIL JEHUCTBUSA 3JIEKTPOMETPA.

B3anmoaeincTBue HadIeKTPU30BaHHbBIX TEI.

DIIEKTPUUECKOE TTOJIE 3aPsHKCHHBIX TEI.

ITpoBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIeKTpOCTaTUYECKAs 3allIHTA.

JIM3IIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCATOpa OT IUIOUIAJW  IUIACTHH,
pacCcTOSHUSA MEXY HUMH U JUDJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii  sxcnepumenm, nabopamopuvie pabomwvr  V3mepenue

INEKTPOEMKOCTH KOHJEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHMS 3JIEKTPUUECKOTO TOKA.
Ucroununku Toka. Cuia Toka. [TocTOSHHBIN TOK.

Hanpsoxenue. 3akon Oma 11 ydacTka Ieru.

DneKTpudecKoe COIIPOTHBIICHUE. Y nensHOE COIIPOTHUBIICHUE BELIECTBA.
ITocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEANHEHUE TPOBOJHHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37IEKTPUIECKOTO TOKa.

DNEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONMPOTHUBIIEHNE UCTOUYHUKA TOKA. 3akoH OMa Juist
MOJIHOM (3aMKHYTOI) anekTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHas MPOBOAMMOCTH TBEPBIX METAIIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAIIJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DNeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPUMECHas MPOBOJAUMOCTh MOJIYIPOBOJIHUKOB.
CaoiicTtBa p—N-niepexona. I1onynpoBoJHUKOBbIE TPUOOPHI.

DIJIEKTPUUYECKUI TOK B pacTtBopax 3l pacmiaBax BIIEKTPOIUTOB.
DNEKTPOIUTHUECKAS AUCCOLUALUS. DIEKTPOIIN3.

DNEeKTpUUECKHUil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MonHus.
[lna3ma.

TexHuueckue YCTpoOiCTBA M NPAKTHUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, HMCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI, AIEKTPOOCBETUTEIHHBIE
puOOpPHI, TEPMOMETP COINPOTUBIEHUS, BaKyyMHBIM [HMOJ, TEPMUCTOPHI U (POTOpPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COINPOTHUBIICHUS UWIMHAPUYECKUX TMPOBOAHUKOB OT JUIMHBI, IUIOMIAAN
MIONEPEYHOI0 CEUYEHUsI U MaTepuaa.

CMenaHHoe COeTMHEHUE TPOBOJHUKOB.



ITpsimoe u3MepeHue 3aeKTpoABHKYLIEH cuibl. KopoTkoe 3amMblkaHHE IajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii  sxcnepumenm,  aabopamopuvie  pabomwr  VI3yueHue

CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepeHue  JIEKTPOJABIIKYILEH CHJIBI MCTOYHMKA TOKAa M €r0  BHYTPEHHETO
COIIPOTHBIICHUS.

HaGnronenue anexrpoinusa.

Me:xknpeameTHble CBSI3H

N3yuenune kypca ¢usuku 6azoBoro ypoBHsS B 10 Kiacce ocyliecTBIsSETCS € y4€TOM
COJIEpKaTENIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTMM, XUMHH,
reorpaduu U TEXHOJIOTHHU.

Meoicnpeomemnuvle nousimusi, CBA3aHHbIE C M3YYEHHEM METOJ0B HAYYHOI'O IO3HAHMSL:
SBJICHHE, HAy4HbIM (akT, rumoresa, (Qu3nueckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHMUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHWEe CHCTEMbl YpaBHEHUH, JuMHeHHas QyHKuus, napabona,
rurep0oiia, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M MX IPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHHE B JKHUBOM mpupone, auddysus, ocmoc, TemnoooMeH
KUBBIX OPraHU3MOB (BH/IbI TEIJIONEPEAAYH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBICHUS B
YKUBOU MIPHUPO/IE.

Xumusa: DTUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TEJ, JKUIKOCTEM M Ta3oB, JJIEKTPUYECKHE
CBOMCTBa METAJIOB, AJIEKTPOIUTHYECKAs AUCCOLUALIMS, TaIbBaHHKA.

l'eoepaghus: BnaxxHOCTh BO3TyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNE JABMKEHUN C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUSI B
TeXHUKE, MOJIIMIHUKN, HUCHOJIb30BaHME 3aKOHA COXPAHEHHs HMIYlbca B TEXHHKE (pakera,
BOJAOMET U Jpyrue), JBUraTellb BHYTPEHHErOo CropaHus, MapoBass TypOuWHa, OBITOBOU
XOJIOIWJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMATepHalloB, W  HAHOTEXHOJIOTWH,  DJJIEKTpOCTaTHYecKas  3aluTa,  3a3eMJICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NOpPUHTEp, DIEKTpOHArpeBaTelbHbIe MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE PUOOPHI, FaJIbBAaHHKA.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3auMonelcTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHoe ToJIe.
Bexrop maruuTHON MHAYKUMU. [IpyHIMI Cyleprio3uiiuy MarHUTHBIX MOJIeH. JINHUKY MarHM THON
uHaykuud. KapTrHa nTuHuN MarHUTHOM MHJTYKIIUHU TOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe Mojie mMpoBOJHMKA C TOKOM. KapThHa NMHUI MHAYKUIWMKA MarHUTHOTO TOJIA
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOIO KOJBLEBOIO MPOBOJAHHUKA, KAaTYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaelicTBue NpoOBOJHUKOB ¢ TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.



Cuna Jlopenna, €€ Moaynb M HamnpasieHue. JIBM)KEHHME 3apsDKEHHOM 4YacTHLBl B
OJTHOPOJHOM MarHuTHOM moiie. Pabota cuier JlopeHma.

SIBeHne ONEKTPOMArHUTHOM MHAYKIUHU. IIOTOK BEKkTOpa MAarHUTHOM HWHAYKIMUH.
DNEeKTPOABMKYIAs CUIa UHAYKLUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anexkTpuueckoe mose. ODIEKTPOABMKYIIAs CHJIa WHAYKIMU B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHIKYILAS CHUJIA CAMOMHTYKIIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHHuecKkne yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHWE. IIOCTOSHHBIE MAarHMTHI,
AJIEKTPOMArHUThl, AEKTPOJABUIaTEIIb, YCKOPUTEIN JIEMEHTAPHbBIX YaCTHLl, HUHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMK MAarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuita Ammepa.

JeiictBue cuibl JIopeHIIa Ha HOHBI 2JIEKTPOJIMTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIbI MHIYKIIMM OT CKOPOCTH HM3MEHEHHS MarHUTHOTO
ITOTOKA.

SIBieHNE CAMOMHIYKIIUH.

Yuenuueckuii  sxcnepumenm,  aabopamopuvie  pabomwr  VI3yueHue

MarHMTHOT'O TOJISl KaTYIIKH C TOKOM.

HccenenoBanue AeMCTBUSA IMOCTOSSHHOTO MAarHWTa Ha paMKy C TokoMm. McecnepoBanue

SBJICHUS DJIEKTPOMArHUTHONW MHAYKIIHH.

Pa3nea 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KO1e0AHUS

KonebarenbHas cucrema. CBOOOJIHBIE MeXaHUYECKHE KoyieOaHMs. [apMoHMYeckue
konebanusa. Ilepuwon, uactora, ammiauryaa u (aza koneGanuil. [IpyXKMHHBIH MasTHHK.
Matematnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKUX Kojiebanuil. IlpeBpaienue sHepruu
[IPY TAPMOHUYECKHUX KOJIEOaHUX.

KonebGarenbupiii KOHTYp. CBOOOIHBIE SJEKTPOMATHUTHBIC KOJIEOAHWS B UIACATHHOM
KoiebaTelbHOM KOHTYpe. AHAQJIOTUS MEXKIy MEXaHHUYEeCKUMH U 3IIEKTPOMarHUTHBIMU
kosnebOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B HJICATBHOM KoOJeOaTeIbHOM
KOHTYpE.

[IpencraBiaeHue o 3aTyxaromuX KoyieOaHUsAX. BeIHYX/IeHHbIE MEXaHUYEeCKHE KOoJeOaHMs.
Pe3onanc. Beinyk1eHHBIE JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

ITepemenHbIil Tok. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKECHMUSL.

Tpancdopmarop. IIpousBoacTBo, mepenaya U MOTpeOICHHE HIIEKTPUUECKOH SHEPTUH.
OKOJIOTUYECKHE PHUCKM TIpH IPOU3BOIACTBE JNEKTpodHepruu. KynbTypa ucnonap3oBaHusA
JJIEKTPO3HEPIUH B TOBCEIHEBHOM JKU3HH.

TexHuueckne YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHUE: DJIIEKTPUUYECKUN 3BOHOK,
TeHEepaTOp MEPEMEHHOTO TOKA, JINHUU JIEKTPOIIepe1ay.



Jlemoncmpayuu

HccnenoBanue napameTrpoB KojaeOaTenbHOU cuCTeMbl (IPYKUHHBIN WM MaTeMaTU4eCKUN
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CB00OOHBIE IEKTPOMArHUTHbIE KOJIEOaHMs.

OcumiutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa W HAINPSDKEHUS OT BPEMEHH) JUis
3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

Pe3onanc npu nocienoBareabHOM COCIMHEHUM PE3UCTOPA, KAaTYIIKH WHIAYKTUBHOCTH H
KOHJICHCATOPA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH [IEPHOJIa MAJIbIX KOJeOaHUM Ipy3a Ha HUTU OT JITMHBI HUTH U
Macchl Ipysa.

HccnenoBanue TMepeMEHHOIO0 TOKa B ILENM M3 IMOCIEI0BAaTEIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckre BOJHBI, yclioBus pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
1 AyMHa BoJiHBL. [lonepednblie U po10JIbHBIE BOJIHBI.

WnTepdepennys u audpaxius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. Y CIIOBHUSl M3JIyYEHHUS AJIEKTPOMAarHUTHBIX BOJH. B3ammuas
opueHTanus BektopoB E, B, V B anexkTpoMarauTHoi BosHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpaXeHHe, MpeJoMJIeHHe, moispu3auus, audpakuus, uHTepdepeHuus. CkopocThb
AJIEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJH. [IpuMeHEeHHe 3JeKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpyHUIMIIBI paguOCBs3U U TeIeBUACHUA. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3ByKOBasi AMArHOCTHKA B TEXHUKE M MEJUIMHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenue oTpaxxeHus U MPEIOMICHUSI MEXaHUYECKUX BOJIH.

Habmonienue nntrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsi3M TI'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M 4YacTOTOU
KOJIeOaHUH.

HccnenoBanne CBOWCTB  2JIEKTPOMAarHUTHBIX  BOJH:  OTPaXXEHHWE, IPEIOMIICHHE,
noJsipusanus, Tudpakuus, MHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. [IpsMonnHeitHOEe paclIpOCTpaHEHHUE CBETa B OJTHOPOJHOM Cpene.
JIyu cBera. ToueyHblli HICTOYHUK CBETA.

OtpaxeHnue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue HM300pakeHHH B IIOCKOM
3epKaje.



[Ipenomnenue cBera. 3akoHBl NPEJIOMJICEHHS cBeTa. AOCONIOTHBIM  TOKa3aTeib
npenomiieHusa. [lonHoe BHyTpeHHee oTpaxkeHnue. lIpenenbHbIl yron MOJHOrO BHYTPEHHETO

OTpaKEHUS.
Hucniepcus cera. CiioxkHBINM cocTaB Oenoro cBera. L[Ber.
Coluparonue u paccenBaronme JIUH3BIL. Tonkas JIUH3A.

@oKyCHOE pacCTOSHHE M ONTHYecKas cuia TOHKOW JHuH3BL. llocTpoeHue u300pakeHHH B
coOMpamIIUX U pacceuBaroUMX JuH3aXx. PopMyna TOHKON JMH3bI. YBEJIWYECHHE, 1aBaeMOe
JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas onrtuka. WuaTepdepenmus cBera. KorepeHTHbIE WCTOYHHKH. Y CIOBUS
Ha0JI0/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTep(EPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus ceta. JudpaknuonHas pemérka. YciaoBHe HaONMIOIEHUS TIaBHBIX
MakCHUMyMOB NpU  [aJIEHUU MOHOXPOMaTHYECKOT O cBeTa Ha  JAUQPPAKIHOHHYIO
PELIETKY.

[Tonspuszanus ceera.

TexHuuyeckue ycTpoicTBa M MPAKTHUECKOE NPHUMEHEHHUE: O4YKH, Jymna, ¢oTroamnmnapar,
IIPOEKIIMOHHBIA amnmapar, MHKPOCKON, TEJIECKON, BOJOKOHHAs OITHKA, JU(PPaKIMOHHAs
pemeTKa, OISIPOULL.

Jlemoncmpayuu

[IpsiMonnHetHOE pacpoCTpaHEHUE, OTPAKEHUE U IIPEJIOMIICHUE CBETA.

OnTuueckue MpuodOpsHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenue nntepdepeHnnn cera.

HaGmronenne nudpakuum  cBera. Habmonenue

JIUCIIEPCUU CBETA.

ITonmy4yeHue cnekTpa ¢ MOMOLIBIO PU3MBL.

[TonydyeHue criekTpa ¢ HTOMOLIbIO AU(PAKIIMOHHOMN PEIIETKH.

Habmonenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPHH OTHOCHTEIBHOCTH
I'paHuipl NPUMEHMMOCTH KJIACCMUECKOM MexaHWkH. [locTynaTsl crenuanbHON TEOpUH
OTHOCHUTEIIPHOCTH: HMHBAPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BaKyyMe, NPHHIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPAILLIEHUE JITUHBI.
OHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPTUs OKOS.

Pazgen 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmul KGAHM OGO ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTONH. DHEPTUs U UMITYIIHC
¢dorona.



OtkpeiTne u uccrnegoBanue ¢orodpdekra. Onbitel A. I. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHiuTeitHa as porospdexra. «Kpacnas rpanuna» porodddexra.

JaBnenue cBera. OnwiThl [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue YCTpONCTBA M MPAKTHUYECKOE MpPUMEHEHHUe: (POTOdJIeMEHT, (HOTOIATUHK,
COJTHEeuHas Oarapesi, CBETOIHO/I.

Llemoncmpayuu

®Doto3ddeKT Ha YCTAaHOBKE C IIMHKOBOU TUIACTUHOM.

HccnenoBanue 3akoHOB BHemHeTo Gotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
Mozenb atoma. [loctynarsl bopa. M3nydyenue u nornoimieHue (GpoTOHOB MpU MEPEXOJEe aToMa ¢
OJIHOTO YpPOBHS »HEpruu Ha aApyrod. Buawl cnektpoB. CHeKkTp ypOBHEH 3HEprum artoma
BOJOpOAA.

BouiHoBgie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIA aHaIu3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnroneHue nuHeyaThIX CEKTPOB U3ITyUESHHUS.

Jlazep.

Yuenuueckuu oxcnepumenm, nabopamopmuvie pabomwr HabnroneHue

JIMHENYaToro CreKkTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBHI, JIOKa3bIBAIOIIINE CJI0)KHOCTh CTPOCHMSI  s1pa. OtkpeiTHE
paauoaktuBHOCTH. OnbITEI Pe3epdopa nmo onpeneneHuto coctaBa palioakTUBHOTO U3ITyYEHUS.
CsoiicTBa anb(da-, 0era-, ramMmma-u3Iy4eHus.

BnusiHue pagquoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHEe TpoTOHAa M HeWTpoHa. HykmonHas mopnens sapa IeiizenOepra— lBaHeHko.
3apsn sapa. MaccoBoe uncio sigpa. M3otomnsl.

Anbda-pacnaa. DNEeKTpPOHHBIH M MO3UTPOHHBIM Oera-pacmaz. ['amMma-uznydeHue. 3akoH
PaaMOAKTUBHOIO pacnaja.

OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakunu. [lenenue u CUHTE3 SAED.

SAnepusiii peaktop. TepmosiaepHblii cunTte3. [IpoOnembl W MEPCHEKTHBHI  SIEPHON
SHEPTeTUKHU. DKOJIOTMYECKUE aCTIeKThI SAEPHOMN SHEPTreTHKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

MeTtoap! HaOIIOIEHHS U PETHCTPALIMU 3JIEMEHTAPHBIX YACTHIL.

dyHIaMEHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyecKoit KapTUHBI MUPA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHME: JT03UMETP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToOMHasi 6oMoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomsi VccnenoBaHue TPEKOB

gacTull (10 TOTOBBIM (hoTOrpadusim).



Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU
Oranbl  pa3BuUTUs  acTpoHoMmuM. llpuknangHoe M MHPOBO33PEHYECKOE 3HAYCHHE
aACTPOHOMHHU.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE31bl, IUIAHETHI, X BUAUMOE JABHKEHHUE.

ConneyHas cucrema.

Connue. ConneuHas akTUBHOCTb. Mctounuk sHeprun ConHiua M 3BE31. 3BE3NBI, UX
OCHOBHBIC XapaKTEpUCTUKH. JluarpamMma «CIEKTpalbHBI KJIACC — CBETHMMOCTBY». 3BE3JIbI
IJIABHOW TIOCJIEZOBATENIbHOCTU. 3aBHCHMOCTb «Macca — CBETHUMOCTB» JUIS 3BE3J TJIABHOM
nocjenoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHblE IPEACTaBIECHUS O
IIPOUCXOXACHUHU U 3BoJronu CoslHLa U 3BE311. DTambl AKU3HU 3BE3I.

Mnineunsiii [TyTs — Hama ["anaktuka. [lonoxenue u npmxenue Connna B ["anaktuke. Tumns
rajiakTuk. Paguoranaktuky n kBaszapel. YEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ua. Paz0eranue ranakTuk.

Teopus bonbemoro B3peiBa. PenukToBoe n3iydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl acCTpOHOMUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C HUCIIOJIB30BAHUEM KOMIIBIOTEPHBIX IPUIIOKEHUI
U1l OIIpEJeNICHHs] MTOJIOKEHHUS HEOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon Jlynsl, mnaner, Mneunoro [ytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHUM B 3KOHOMHUYECKOM, TEXHOJOTHYECKOM, COIMaIbHONH H
ATHUYECKOM cdepax JeATeNbHOCTH 4YeNOBEKa, POlb U MeCTO (U3UKH M acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHHE MHpa, pojib (QHU3UUECKOM Teopud B  (GOPMHUPOBAHUU
Ipe/icTaBlIeHUH 0 (U3MUECKO KapTUHE MUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B O0LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS C y4ETOM
COJIEpKATENIbHBIX MEXKIPEIMETHBIX CBsi3ell C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemuvie nouwsamus, CBSA3aHHbIE C M3yYEeHHMEM METOJOB HAyYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHUMN, TPUTOHOMETpUUYECKHE (DYHKIUU: CHUHYC,
KOCHHYC, TaHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HX
MPOEKIIMM Ha OCH KOOPIHMHAT, CII0)KEHHE BEKTOPOB, MPOW3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUH,
MPU3HAKH MTOJI00US TPEYTOJIbHUKOB, OTpeeIeHNE TIOAIN TNIOCKUX GUryp 1 00bEMa Tell.

buonocus: snexkTpuueckue SBICHUS B XKUBOM MNpHpone, KojebaTelbHbIe IBHKEHUS B
KUBOU IIPUPOJE, ONTHUYECKHUE SBICHUS B JKUBOW IMPUPOAE, ACUCTBUE paJvallid Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKU, CTIEKTPATbHBIN aHaIN3.

l'eoepaghus: marHUTHBIE TIONIOCA 3€MJIHM, 3aJ€KU MAarHUTHBIX pyZ, (OTOChEMKA 3€MHOM
MTOBEPXHOCTH, IIPEICKA3AHNAE 3EMIICTPSICECHUN.

Texnonozus: TAHUA DIIEKTPOIIEpEeNady, TEHEPAaTOp NEPEMEHHOIO TOKA, AJIEKTPOJBUIaTElNb,
WHAYKIIMOHHAs TMeYb, pajnap, paJuONpUEMHHK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yudeOHOro mpeamera «®Pusmka» Ha ypoBHE CpeaHero oomiero odpa3zoBaHUs
(6a30BbIl  ypOBEHb) JODKHO  O0ECIEeYUTh  JIOCTHKEHUE  CIEAYIOIIUX  JUYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yNIbTaThl OCBOCHMs yueOHOro mnpeamera «Pu3nka» JOJKHBI OTpa)kaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHEHTALMN, IO3UTHBHBIX BHYTPEHHUX
yOeXIeHUIl, COOTBETCTBYIOIIMX TPAJAWIUOHHBIM IIEHHOCTSM POCCHICKOro  0OIIecTBa,
pacIIMpEeHUE KU3HEHHOTO OIbITa M OIBITA JEATEIBHOCTH B IPOLECCE pEaIM3alliM OCHOBHBIX
HaIIPaBJICHUN BOCIIUTATENIbHOM J€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIUTAHUSA:
c(OPMHPOBAHHOCTh TPAKIAAHCKOMN MO3UIIMK 00yUarOIIErocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUHUCKOTO OOILECTBA; MPUHATHE TPAJULMOHHBIX OOLIEUEIOBEUECKUX
FYMaHUCTUYECKUX U JIEMOKPAaTHUYECKUX LIEHHOCTEH; FOTOBHOCTh BECTH COBMECTHYIO
JESTeIbHOCTh B UHTEPECAX TPaKIaHCKOTO
o0IIecTBa, ydJacTBOBaTh B CaMOYIPABJICHUH B OOpa3oBaTEeIbHON OpraHU3allH;, yMEHHE

B3aMMOJIEIICTBOBATH C COLIMATIBHBIMU HUHCTUTYTaMH B COOTBETCTBUHU C
UX (QYHKIMSMM M Ha3HauY€HUEM; TOTOBHOCTb K TYMaHUTApHOW U

BOJIOHTEPCKOH JISSITENbHOCTH; 2) MATPHOTHYECKOT0 BOCTIMTAHMSA:

c(OpPMUPOBAHHOCTh ~ POCCHUIMCKOM  TpakJaHCKOM  HJEHTUYHOCTH,  MaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHUE K TOCYAapCTBEHHBIM CUMBOJIaM, JOCTUXKEHUSIM
POCCHICKUX YYEHBIX B 00JIACTH (U3UKH M TEXHUKH; 3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
C(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMs, O3TUYECKOIO IIOBE/ICHUS; CIIOCOOHOCTb
OLICHHMBATh CUTYallMI0 U NPUHUMATh OCO3HAHHBIE DELICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPAaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIbHOCTH Y4EHOIO; OCO3HAHUE JINYHOTO
BKJIJIa B TOCTPOCHUE YCTONYUBOTO OYIyIIero; 4) 3¢TeTHYeCKOro BOCIUTAHMSI:
ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyuiero Gpusnyeckon Hayke;

5) TpyaoBoro BOCHMTAHMSI: HMHTEpEC K Ppa3IM4YHBIM cdepaMm NpodecCHOHaATbHOMI

JESATENBHOCTH, B TOM
qucie CBSA3aHHBIM ¢ (PM3UKOM M TEXHUKOHM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymiei
npodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHMIO U caMOOOPa30BaHUIO B 00JIaCTH
GU3MKK HAa TPOTSHKEHHH BCEH IKU3HH; )

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

cOpPMUPOBAHHOCTH IKOJIOTUIECKOH KYIbTYPhI, OCO3HAHHE TI00aTBHOTO

XapakTepa OJKOJOTMYECKMX TpoOJieM;  IUIAHUPOBAaHHE M OCYIIECTBICHUE JCUCTBHH B
OKpY’Karolllel cpeie Ha OCHOBE

3HAHHS LENIeH YCTOWYMBOTO pa3BUTHsI 4YEIOBEUECTBA;  PACHIMPEHHUE OIbBITAa ACATEILHOCTH
9KOJIOTUYECKOW HANPABICHHOCTH Ha

OCHOBE HMEIOIIMXCS 3HAaHWH 1O Qusuke; 7)
HEeHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY



YPOBHIO pa3BUTUA (PU3UYECKOW HAyKH; OCO3HAHHE IICHHOCTH HAy4YHOW JeATEIbHOCTH,
TOTOBHOCTh B Ipoliecce U3y4eHHUs (DU3MKU OCYIIECTBISTH MPOEKTHYIO M HUCCIIENOBATEIbCKYIO
JEATEIbHOCTb UHIANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHble  yHHMBepcajbHble YyuyeOHble jeilicTBua  ba3oBble
Joruvyeckue JeMcTBusa:

CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJlM3UPOBaTh MpoOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE; ONPEAEIATh LEIU AEATeIbHOCTH, 3a]]aBaTh apaMeTPbl U KPUTEPUH UX
JTOCTHKCHHS; BBISIBJISTH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pPacCMaTPUBAEMbIX (HU3UUECCKUX
SBJIGHUSX; pa3pabaThIBaTh IUIAH pEUICHHs MPOOJIEMbI C YUIETOM aHAN3a UMEIOLTUXCS
MaTepualbHbIX U HEMATEPUATIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBHI B JAESATEIBHOCTD, OLICHUBATh

COOTBETCTBUE PE3YJIbTATOB
neiaiaM, OICHUBATh pI/ICKI/I HOCJIC[[CTBI/Iﬁ JCATCIIBHOCTH, KOOpIII/IHI/IpOBaTI) U BBIIIOJIHATH pa60Ty B

YCHOBHUSX PEAIBHOIO,

BI/IpTyaJII)HOFO nu KOM6I/IHI/Ip0BaHHOFO B3aHMOHCﬁCTBHﬂ; paBBI/IBaTI) eraTI/IBHOG

MBIIIICHUE TTPU PEIICHNUN XKU3HCHHBIX TIPOOJIEM.

Ba3oBble ucciieqoBaTeIbCKHeE AeHCTBHUS .
BJIQJICTh HAYYHOU TEPMHUHOJIOTHUEH, KITFOYSBBIMH ITOHITUSIMHU M METOJAMHU
¢bu3nveckoil HayKw;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW JEATEIILHOCTH B 00JIACTH
(U3HUKH, CIOCOOHOCTHIO Y TOTOBHOCTBHIO K CAMOCTOATEILHOMY MOMCKY METOJIOB PEIIeHUs 3a71a4
(U3HYECKOTO COJCpXKaHUS, MPUMEHEHHUIO PA3JIMIHBIX METOJOB IO3HAHUS; BIIAJIETh BUIAAMH
NEeSITeNbHOCTH 10 TOJNYYEHUI0O HOBOTO 3HAHHWA, €ro HWHTEpIpeTalyu, MpPeoOpa3oBaHUI0 H
MPUMECHCHHUIO B PA3IUYHBIX YYEOHBIX CHUTYaIlUsX, B TOM YHCIE IPH CO3JAaHHH YICOHBIX
MPOEKTOB B 00JIaCTU (PU3UKHU; BBISBIATH MPUUMHHO-CIEACTBEHHBIE CBSI3U M aKTyalU3UPOBAThH
3a/1avy, BBIBHTATh THIOTE3y €€ PelIeHUs, HaXOJAWTh apryMEHTHI JIJIS JIOKA3aTebCTBA CBOUX
yTBEPXKACHUIA, 331aBaTh MapaMeTpbl U KPUTEPUH PEILIECHUS; aHATU3UPOBATh OMyYEeHHBIE B XO/I€
pelieHrs 3a7add Pe3yNbTaThl, KPUTHUYECKHA OIEHWBATH WX JOCTOBEPHOCTH, MPOTHO3HPOBATH
W3MEHEHHE B HOBBIX YCIOBHSX; CTaBUTb U (opMynupoBaTh COOCTBEHHBIC 3alaydl B
o0pa3oBaTenbHOM
NEeSITeNbHOCTH, B TOM YHCJIE TpPU W3YYeHUH (PU3UKHU; [1aBaTh OIICHKY HOBBIM CHUTYAIIHIM,

OIICHUBATh MPUOOPETEHHBIN OTIBIT; YMETh MIEPCHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUICCKYIO

001acTh
KHU3HEJCATCIILHOCTH, YMETh HWHTETPHPOBATh 3HAHHS W3 Pa3HBIX IPEIMETHBIX 00JIACTei;

BBIIBUTATh HOBBIC HJIEHU, MPEAJiaraTh OpUTHHAIbHBIC MMOAXOAbI U PEIICHUS;, CTaBUTh

poOJIEMBI U 3aJ1a4H, JOMYCKAIONINe aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:

BJIQ/ICTh HABBIKAMH TONyueHUs MHPOpMAIH (PU3UIECKOTO COJACPIKAHUS U3 UCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOMCK, AaHAJIW3, CHCTEMAaTH3alluio |
UHTEpIpEeTAlNi0 HHQOPMAIMK PA3IUYHBIX BHIOB M (QOpPM TPEACTABICHUS; OIEHUBAThH
JIOCTOBEPHOCTh  HH(OPMAIIWH; UCIIONIb30BAaTh  CPEIACTBA  WH(POPMAIMOHHBIX W
KOMMYHHKAITMOHHBIX ~ TEXHOJOTHMH B PEUICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3AIMOHHBIX 33/lad C COOJIFOACHUEM TPEOOBAHHMI APrOHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, PECYpPCOCOEPEkKEHUS, TMPABOBBIX W JTHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30IMMacHOCTH; CO3/IaBaTh TEKCTHI (PU3MUECKOTO COJCPKAHUS B Pa3IMIHBIX (popmarax c
yu4€TOM Ha3HaueHUss WHPOpPMAIMU W IEJCBOM ayIUTOPUHU, BBIOUpPAs ONTHUMAIBHYIO (GopMy
MIPEJICTABJICHUS U BU3yaTH3aI[iH.



KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:
OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHE-YPOUHOU JEATEIHLHOCTH;
pacrno3HaBaTth MIPEANOCHIIKA KOH(IMKTHBIX cUTyallud o CMST4aTh
KOH(JIMKTBI;, pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB; IOHMUMATh U MCIOJB30BaTh MPEUMYILECTBA KOMaHAHON U UHIUBUAYATbHON
paboThl; BEIOMPATh TEMATUKY U METObI COBMECTHBIX JEHCTBHM ¢ yuéTOM 001IMX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/JO0ro 4jieHa KOJUIEKTHBA; IPUHUMATh IeJId COBMECTHOM
NESTEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH AECUCTBUA 110 €€ JOCTUKEHUIO: COCTABIIAThH
IJIaH JIeUCTBUH, paclpelnessaTh poJid ¢ Yy4€TOM MHEHHI Y4aCTHHUKOB, 0OCYXIaTh Pe3yJbTaThl
COBMECTHO paboThl; OIEHHBATh KAU€CTBO CBOEI0 BKJIaJa U KaKJOT0 Y4aCTHUKA KOMaH/Ibl B
o0mMii pe3ynpTaT Mo pa3pabOTaHHBIM KPHUTEPHUSIM; MpeljiaraTh HOBBIE MPOEKTHI, OLIEHUBATH
UJeH C O3UIMN HOBU3HBI,
OPUTHHAIIBHOCTH, MPAKTUYECKOM 3HAYUMOCTH; OCYILECTBJISATh IMO3UTHBHOE CTPATETHYECKOE
MOBE/ICHNE B PA3IIUYHBIX
CUTYaIHSX, POSBIISATH TBOPUECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM.

Pery1siTuBHBIEe yHHBepcaabHble yueOHbIe AeiicTBUs CaMmoopranu3amusi:

CaMOCTOSATENIFHO OCYLIECTBIISATh ITO3HABATEIBHYIO JAEATEIBHOCTh B O0JIACTH (U3HKH U
aCTPOHOMHWH, BBIABIATH MPOOJIEMBI, CTaBUTh H (popMynupoBaTh COOCTBEHHBIE 3alayuM;
CaMOCTOSITENIPHO COCTaBJIATh IUIAH pEHICHHs PAacY€THBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS] TIPAKTHUYECKOW pabOThl € YYETOM MMEIOIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH M MPEANIOUTEHHIA; JaBaTh OIEHKY HOBBIM CHTYAIIUsIM;

pacmpsATh paMKH Y4eOHOTO TMpenMeTa Ha OCHOBE JIMYHBIX TIPEANIOYTSHHIA; JeraThb

OCO3HAHHBII BBIOOpP, ApryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a pEIICHHE; OIEHWBATh MPHOOPETEHHBI  OMBIT, CIIOCOOCTBOBATH

(bOopMHPOBAHHUIO U MPOSBICHUIO SPYAULIUHN B 00JaCTH

(bU3UKH, TTOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B 1€ TEIBLHOCTD,

OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJIETh HaBbIKAMU MO3HABATEIBHOMN peduexkcun KaK OCO3HaHUs
COBEpIIIACMBIX JICHCTBUI M MBICIIUTEIBHBIX IMPOIIECCOB, HX PE3Y/IHTATOB U OCHOBAHUIA;
HCIOJIb30BaTh TPUEMBI pe()ICKCUU JIJIS OLIEHKH CUTYaIllH, BEIOOpA BEPHOTO
pEIICHNUS; YMETh OIICHUBATh PUCKHU U CBOCBPEMEHHO MPUHUMATH PEIICHHUS IO UX
CHIDKCHHUIO; IPUHUMATh MOTUBBI M apTYMEHTHI JIPYTHX TP aHATHM3E Pe3yIbTaTOB
NEeSATeIbHOCTH, TPHHUMATh ce0s, MOHWMAas CBOW HEJIOCTAaTKH W JIOCTOMHCTBA; NPUHUMATh
MOTHBBI M apryMEHTBI APYTUX MPU aHAIU3E PE3yIbTaTOB JEATENLHOCTH, MpPH3HABATh CBOE
MPaBO U MIPABO APYTUX HA OIMIHUOKH.

B mporiecce nocTrkeHNs IMYHOCTHBIX PE3yAbTATOB OCBOCHHUSI IIPOTPAMMBI 1O (U3UKE TS
YPOBHS cpeHero obmiero oopa3oBaHusl y 00yJarONUIUXCs COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJUIEKT, TPEoIaralomuid c)OpMUPOBAHHOCTb:

CaMOCO3HAaHUSI, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHMMATh CBOE SMOIIMOHAIIFHOE COCTOSHUE,
BUJICTh HANIPABIICHUS PA3BUTUS COOCTBEHHON SMOIMOHANBHOMN c(hephl, OBITh YBEPEHHBIM B ceOe;
CaMOpETyJIMPOBaHUs, BKIFOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHUE, CITIOCOOHOCTh aIallTUPOBATHCSA K SMOIMOHATHHBIM H3MEHEHHSIM U MPOSIBIISITH
rHOKOCTh, OBITh OTKPBITHIM HOBOMY, BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K
JOCTUKECHHUIO TEH U YCIEeXy, ONTHMHU3M, MHUIMATUBHOCTb, YMEHHE JEHCTBOBATH UCXOMAS U3
CBOMX BO3MOKHOCTEH;, OMIIaTHH, BKJIIOYAIONICH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE



COCTOSIHUE JAPYTUX, YUUTHIBATh €r0 MPHU OCYLIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COYYBCTBHUIO
U CONEPEKUBAHMIO; COLMAIbHBIX HABBIKOB, BK/IIOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBATh
OTHOLLIEHUS

C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, TIPOSIBIIATE HHTEPEC U Pa3periaTh KOH(PIUKTHL.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 kJiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM ypPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUN:

JeMOHCTPUPOBATh Ha IpPUMEpPAX POJib U MeCTO (pu3uku B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KAapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHMKH M TEXHOJIOTUH, B IPAKTUYECKOU
NESTENIbHOCTH JIIOAEH; YUYUThIBATh TPAHULIBI NPUMEHEHHUS U3YYEHHBIX (PU3UUYECKUX MOJENEH:
MaTepHualibHas TOYKa, MHEPLHaJIbHAsg CUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEJO, UICATbHBIN
ra3, MOJIEJIM CTPOEHHUS I'a30B, )KUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN JIEKTPUUECKUN 3apsi IpU
penreHny (GU3HYECKUX 3a/1a4;

pacrnio3HaBaTh (PU3NYCCKUE SIBJICHUS (TIPOIECCH) M OOBSACHATh MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETHUUYECKOM TEOPUM CTPOCHHs BEILNECTBA U 3AJIEKTPOAMHAMMKH:
paBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUKEHHE, CBOOOJHOE TMaJeHHue Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMojaelcTBUe Ten, Iuddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJl, MU3MEHEHHE o0bEMa Ted MpPU HArpeBaHUU
(oxJ1aXXIeHUH), TEIUIOBOE paBHOBECUE, HCIIApeHHe, KOHIGH Callus, IJIaBJIeHUE, KpUCTaNIN3aLus,
KHUIIEHHE, BIAXKHOCTb BO3J/lyXa, MOBBIIIEHUE JAaBJICHMS raza IpU €ro HarpeBaHWU B 3aKPbITOM
cocyze, CBs3b MEXKIY IapamMeTpaMH COCTOSIHMsI ra3a B H30Ipoleccax, NIEKTpU3alus Tell,
B3aMMOJICIICTBUE 3apsA0B; OMNHMCHIBATh MEXAaHUYECKOE JIBUKEHUE, HCIOJb3ys (pu3mdeckue
BEJIMYMHBI: KOOPAWHATA, YTh, [IEPEMEIICHNUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHjla, UMITYJIbC
Tena, KUHETUYecKasl SHeprus, MOTeHIMallbHas 3HEPIus, MeXaHuyeckas paboTa, MexaHHYecKast
MOIITHOCTb; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BEJIHUUH,
ux o0003HAUeHUs M EIUHUIIBI, HaXOAWUTh (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTMMH BEJIUYMHAMH; OIUCHIBATh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE
SIBJIGHUS, UCHOJb3ysl (U3NYECKHWE BEIMYMHBL: JIaBJICHHE ra3a, TemIrepaTypa, CpeaHsst
KMHETUYECKasi DHEPrUsl XAOTUYECKOrO JBHKEHHS MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padora rasa, K03 UINEHT MOJIEe3HOrO
JeUCTBUS TEIUIOBOIO JIBUTATENS; MPU ONMCAHUU NPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICH
UCIOJIb3YEMBIX BEJIMYUH, MX OO03HAUEHHS W E€AMHUIIBI, HaXOIUTh (OPMYJIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMH BEIMYMHAM; OMHCHIBATh U3YUEHHBIE FIEKTPHUUECKUE
CBOMCTBA BEIIECTBA U IEKTPUUECKUE SIBJICHUS (TIPOLIECCHI), UCTIONB3YsI (PU3MUECKHE BEITMUUHBI:
NEKTPUYECKUI 3apsf], DJIEKTPUYECKOE I0JI€, HANPSHKEHHOCTh IMOJIA, IMOTEHIHMAN, Pa3HOCTb
MOTEHIIMAJIOB; MpPH OMNHMCAHUU MPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICT HCIOJIb3yEMbIX
BEIMYMH, WX OOO3HAYEHHs W EAMHUIBI; YKa3blBaTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO
(Gu3MYECKyI0 BEIUYMHY C IPYTMMH BEJIMYMHAMH; aHAJIM3UPOBATh (PU3UYECKHE MPOIECCHl U
SIBJICHUSI, UCTIOJIB3Ys (PU3UYECKHE 3aKOHBI U MIPUHIUIBL: 3aKOH BceMUpHOro tarorenus, I, 11 u 111
3aKkoHbl HbIOTOHA, 3aKOH COXPAaHEHHUs MEXAHWYECKOM SHEpruu, 3aKOH COXpPAaHEHHUS HMITYJbCa,
NPUHLMII CYNEPIO3ULIMK CHJI, HPUHLIMII PaBHONPABHMS HWHEPLUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOECHMS BELIECTBA, Ia30Bbl€ 3aKOHBI, CBA3b CpEAHEH
KUHETHYECKOW SHEPIUU TEIJIOBOTO JIBUKEHUS MOJIEKYJI ¢ aOCONIIOTHOM TeMIIepaTypoil, mepBbIii
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS DJIEKTPUYECKOIo 3apsAna, 3akoH KynoHa, nmpu sTom
pa3nuyath CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIIOBHS
(rpanunbl, 00JIACTH) TPUMEHUMOCTH; OOBSCHATH OCHOBHBIC TPUHIMIIBI JCUCTBUS MAIlHH,
npuOOPOB M TEXHUYECKHX YCTPOWCTB; Pa3iUYaTh YCIOBHsS MX O€30MacCHOTO HCIIOJIb30BaHUS B
MOBCETHEBHOM JKU3HU; BBITOIHITH SKCIIEPUMEHTHI 10 UCCIICAOBAHUIO (PU3MUECKUX SBJICHUN



MIPOIIECCOB C UCIOJIBb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH, MpHU 3TOM (POpMyTUpOBaThH
npoOneMy/3agady ¥ THUINOTE3y Y4eOHOro OSKCIEPHUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEUIOKEHHOTO 000PYAOBaHUS, MIPOBOAUTH OMBIT U (POPMYIMPOBATH BBIBOJBI; OCYLIECTBISTH
IpsSIMbIe ¥ KOCBEHHBIC M3MEpeHHs (DM3UYECKUX BEIMYHUH, MPH 3TOM BBHIOMPATh ONTUMAJIbHBIA
CIOco0 M3MEPEHHUs] W WCIOJBb30BATh M3BECTHBIE METOJbI OICHKH IOTPEIIHOCTEH H3MEpEHHIA;
HCCIICA0BAaTh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘ICCKI/IMI/I BCJIIMYHMHAMHU C
WCTIOJIb30BAHUEM TMPSIMBIX W3MEPEHUH, MPHU ATOM KOHCTPYHPOBATH YCTaHOBKY, (PMKCHPOBATH
pe3yNbTaThl MOJYYEHHONH 3aBUCHMOCTH (PU3MYECKMX BEIWYMH B BUAE TAaONUI] M TIpadHKOB,
Jie7aTh BBIBOJBI 110 pe3yJIbTaTaM HCCIIEIOBAaHU, COOIIONATh MpaBuUiIa O€30IacHOrO Tpyaa MpH
NPOBEJCHNHU HCCIEIOBAaHUN B paMKaxX y4eOHOTrO IKCIIEPUMEHTA, Y4eOHO-HCCIIe0BATENILCKON U
MPOCKTHON AESATENIHHOCTH C HMCIOJb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyIOBaHUS; PEIIaTh PACUETHBIC 3a/1a4M C SBHO 3a/JaHHOM (U3MYECKON MOJIENbIO, UCTIONB3YS
¢u3nveckre 3aKOHbI ¥ MIPUHIUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3a7addl BEIOUPATh (PH3UUECKYIO
MOJIeTIb, BBHIACHATh (PU3NYECKHE BEIMYMHBI W (QOPMYJbl, HEOOXOIUMBIE Uil €€ pelIeHus,
IIpOBOAUTD paC‘-IéTI)I " OLICHMUBATH PCAJIbHOCTDH IMOJTYYCHHOI'0 3HAYCHUSA (1)I/I3I/IT-ICCKOI7I BCJIIMNYHNHBI;
pemiate KavyeCTBEHHBIC 33/1aud: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUYMBYIO IICTIOYKY
paccyXIIeHHl C OTIOpO Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3NUECKHE SBIICHHS;
UCIIONIb30BAaTh NPU  PEUICHWH y4eOHBIX 3a/1ad4 COBPEMEHHBIC HH(OPMAIMOHHBIC
TEXHOJIOTUHU JUIsl TOUCKA, CTPYKTYpUpPOBaHUsS, MHTEPIPETALUMU U TpEACTaBICHUS Y4eOHOH U
HAYYHO-TIONYJIAPHON WH(OpMaMU, MOJYYEHHON W3 Ppa3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAIM3WPOBATh TIOTy4aeMyro HMH()OpPMAIHIO; MPHUBOIUTH NPHUMEPHI BKJIATA POCCHHCKUX H
3apyOexHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHWE MPOIECCOB OKPYXKAMOIIErO0 MHpA, B PAa3BUTHE TEXHUKH WU
TEXHOJIOTUH; HCIOJIb30BAaTh TEOPETHUYECKHE 3HAHMS MO (U3MKE B MOBCEJIHEBHOW JKU3HU JUIA
oOecnieuyeHns 0€30MacHOCTH MPHU OOpalLlEeHUH ¢ TPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JUISI
COXPaHEHHMS 3/10pPOBbS U COOJIIOJIEHHS] HOPM 3KOJIOTMYECKOT0 MOBEJICHHSI B OKpPY’KaloOIIel cpele;
paloTaTh B rpyMIie ¢ BHITOJHEHUEM PA3IMUHBIX COLIMAIBHBIX POJIEH,
IUTAaHUPOBaTh paboTy TpYNIbl, PALMOHAIBHO paclpelreNiaTh OOS3aHHOCTH M IUIAHUPOBAThH
ACATCIIBHOCTh B HCCTAHAAPTHBIX CHUTyallMAX, aJACKBATHO OLCHUBATH BKJIAJ KaXA0Iro U3
YYaCTHHKOB TPYIIIBI B PEIICHUE PACCMATPHUBAEMO MTPOOIIEMBI.

K xonny oOyuenus B 11 kjacce mpeiMeTHbIe pe3ynbTaThl HA 0a30BOM YpOBHE JOKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHHIA:

JIEMOHCTPUPOBATh HAa NPUMEpPaxX PoJib U MecTo (pru3uku B (OPMHPOBAHUN COBPEMEHHOMN
HAy4YHOH KapTHHBI MUpPA, B Pa3BUTHHM COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOM
NEeSTeTbHOCTH JIFOACH, IENIOCTHOCTh W E€AMHCTBO (DM3MUECKOW KAapTHHBI MHpPA; YYUTHIBAThH
IPaHUIIBI TPUMEHEHUS N3YUYEHHBIX (U3UUECKUX MOJIEIEH: TOUCUHBIM SJEeKTPUUECKHM 3aps, Tyd
CBETa, TOYCYHBIH HCTOYHHK CBETA, S/IEPHAsT MOJAEIh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO sapa
IIpU peleHnH (PU3NUECKUX 3a]a4; paclo3HaBaTh (PU3NUECKUE SBICHUS (TPOLIECCHI) U OOBACHATH
UX Ha OCHOBE 3aKOHOB AJICKTPOJMHAMUKA U KBAHTOBOW (DM3UKHU: JIEKTPHUUECKAs TPOBOJIUMOCTH,
TEMJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHWTHOE JEHCTBHs TOKa, B3aWMOJICHCTBHE MAarHHUTOB,
AJIEKTPOMArHUTHAS WHAYKIHS, JACHCTBHE MArHUTHOTO TIOJNS Ha TMPOBOJHUK C TOKOM H
JBIDKYIIUICS — 3apsil,  9JEKTPOMarHuTHble  KojeOaHWss W BOJHBI,  HPSMOJUHEHHOe
pacnpocTpaHEHHE CBeTa, OTpaXKeHWe, NpeJoMiieHHue, uHTepdepeHiys, AuPpakuus u
MOJIApU3alvsl CBETa, JUcTepcusi cBeTa, (ortodnextpuueckuit agdext (porodddexr), cBeToBOE
JABJIEHHE, BO3HUKHOBEHHME JIMHEHYAaTOro CIEKTpa aroMa BOAOPOAA, €CTECTBEHHas W
HCKYCCTBEHHAsI paJMOaKTUBHOCTh; OMMCHIBATH U3YUECHHBIE CBOMCTBA BEILECTBA (JIEKTPUUECKUE,
MarHuTHbIE,  ONTHUYECKHE,  DJIEKTPUYECKYI0  NPOBOAMMOCTb  DPA3JIMYHBIX  Cpel) H
AJIEKTPOMArHUTHBIE SIBICHUS (IIPOIECCHI), MCIONB3Ys (PU3MUECKUE BETMUMHBI: AIIEKTPUUYECKHIMA
3apsijl, Cuja TOKa, 3JIEKTPUYECKOE HAIPSDKEHHE, AJIEKTPUUYECKOE COINPOTUBIIEHUE, Pa3HOCTh
MOTEHINAJIOB, 3JEKTPOJBMKYINAs CuiIa, padoTa TOKa, WMHIYKIMS MarHUTHOTO TOJs, CHJa



Awmrnepa, cuna JlopeHla, MHIYKTUBHOCTb KATYILIKH, YHEPIHs 3JIEKTPUYECKOTO W MarHUTHOTO
I0JIEH, IepHUO U YacToTa KojieOaHuil B KojebaTeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IpoLiecce
rapMOHUYECKUX 3JICKTPOMAarHUTHBIX KoJeOaHMH, (HOKYyCHOE pacCTOSHHME M ONTHYECKas cuja
JIMH3BI, IPU OIMCAHUU [IPABUIBHO TPAKTOBATh (PM3NYECKUN CMBICI MCIIOJIb3YEMbIX BEJIIMYMH, UX
0003HAYCHHS U €MHUIIBI, YKA3bIBATh (DOPMYJIbI, CBI3BIBAIONINE TAHHYIO (PU3HUECKYIO BETHUNHY
C IpYTrUMH BEJINYMHAMU;

ONKCHIBATh M3YYCHHBIE KBAaHTOBBIC SBJICHUS M TPOLECCHl, HCHOIB3yd (U3NYECKHE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTAa CBETA, DHEPIUd U
uMnynbe (OTOHA, TEPUOJ TMONypachaga, SHEPrus CBA3M ATOMHBIX S1ep, NPH OMHCAHUH
IIPaBUIBHO TPAKTOBaTb (U3UYECKUN CMBICH HCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTHMH
BEIMYMHAMH, BBIUUCIATH 3HAueHHE (U3NYECKOM BEIMYMHBI;, AHAIM3UPOBATh (PU3HUECKHUE
IIPOLIECChl M SBJICHUS, HCIOJB3Ysd (PU3NYECKUE 3aKOHbl M MIPUHLUIBL: 3aKOH Oma, 3aKOHBI
IIOCJIEZI0BATEIBHOTO U NAPAJIIEIIBHOTO COEIMHEHNUS IPOBOAHUKOB, 3aK0H J[xoynia—Jlenna, 3akoH
ANIEKTPOMAarHUTHOM MHAYKIMHU, 3aKOH MNPSMOJIMHEHHOrO pPAclIpOCTPaHEHUsI CBETa, 3aKOHBI
OTPa)KEHMsI CBETa, 3aKOHbI IPEJIOMIIEHUS CBeTa, ypaBHeHue OiHmTeiHa ans ¢gortosddexra,
3aKOH COXPaHEHUs SHEPruH, 3aKOH COXPAHEHMsI UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUYECKOIO
3apsija, 3aKOH COXpaHEHHsI MacCOBOI'0 UMCIIa, IOCTYJAThl bopa, 3aK0H paJuoakTUBHOIO pacnaja,
IIPU ATOM pa3uyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTHYeCKOe BBIPAKEHHE U
yciaoBUs (rpaHullbl, 007acTH) NPUMEHUMOCTH; ONpPENEeNsATh HAlpaBlieHHUE BEKTOpa HHAYKIUH
MarHMTHOI'O IOJISl IPOBOJIHUKA
C TOKOM, CHJIbl AMIiepa U cuiibl JIopeHa; CTpoUTh U OMMChIBATh M300pakeHUe, co3aBacMoe
IJIOCKUM 3€pKaJIoM,

TOHKOM JIMH3011; BBIOJHATH SKCIIEPUMEHTBHI 110 UCCIEAOBAHNIO (PU3NUECKUX SBICHUHN U
MIPOLIECCOB C MCIOJB30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUM: MpU 3TOM (OPMYyIUPOBATH
npobnemy/3ajayy M TUIOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
MIPEJIOKEHHOTO0 000PYAOBAaHUS, MPOBOAUTH OMBIT U (POPMYIHPOBATH BBIBOJBI; OCYIIECTBIISATH
IpsIMble U KOCBEHHbIE M3MEpEHHUsl (PU3NYECKUX BEIUYMH, NPH 3TOM BHIOMPATh ONTUMAaJbHBIN
Croco0 M3MEpPEeHMs] U HCIOJIb30BATh M3BECTHBIE METOMAbl OLEHKU IOTPEIIHOCTEN H3MepeHuil;
HCCIIeI0BaTh 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH C UCIOJIb30BAaHUEM HPSIMBIX U3MEPEHUIl: MpH
9TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCUPOBATh pE3yJabTaThl IOJTYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, JAeNaTh BBIBOABI IO pe3yibTaTam
UCCleIoBaHus; coOMIoAaTh npaBuia Oe30MacHOro TpyJda MpH MPOBEACHUM HCCIENOBAaHUN B
paMKax y4eOHOro SKCHEpUMEHTa, y4eOHO-HCCIIE0BATEIbCKON U MPOEKTHOM IESTEeIbHOCTH C
UCIIOJIb30BAaHUEM M3MEPUTENIbHBIX YCTPOWCTB M J1a0OpaTOpHOTO 00OPYAOBAaHHUSA; pellaTh
pacu€THble 3aJaud C SIBHO 33JaHHOM (PU3MYECKON MOEIbIO, UCIONb3Ys (PU3NUECKue 3aKOHbI U
MIPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBHUS 33/auyd BBIOMpPATh (U3NYECKYI0 MOJENb, BBIACIATH
¢usnyeckue BEIUYMHBI M (OPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHUs, TPOBOIUTH PacuéThl U
OLIEHUBATh PEAJIbHOCTh MOTYYEHHOIO 3HAaUeHUs (PU3MUECKO BETUUMHBI; peuiaTh KayeCTBEHHbIE
3a/la4M: BBICTpauBaTh JIOTMYECKH HEMPOTHBOPEYMBYIO ILIETIOYKY PACCYKIEHUH C OMOpod Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCMOJb30BaTh MPH pPELUIeHHH Y4eOHBIX 3aJad COBpPEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOWCKA, CTPYKTYPHUPOBAHMS, WHTEPIPETAUN W TIPEACTABICHUS YYEOHOH |
HAYYHO-TIONYJISIpHOW MH(OPMALMU, MOJYYEHHON W3 pa3IMYHbIX HCTOUYHUKOB, KPUTHUYECKH
aHAIM3UPOBATh MOIyJaeMyl0 HH)OPMALNIO; OOBSCHITH NPUHINIBI ASHCTBUS MAIINH, TIPHOOPOB
U TEXHUYECKUX YCTPOMCTB, pas3inyarTh YyCJIOBUS UX 0OE30MaCHOTO HCIOJIb30BAaHUS B
MOBCETHEBHOM KM3HHU; TMPHBOAWUTH HPUMEPHI BKJIA/JAa POCCHHCKUX M 3apyOCKHBIX YYEHBIX-
(¢U3MKOB B pa3BUTHE HAayKd, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIET0 MHpAa, B Pa3BUTHE
TEXHUKH ¥ TEXHOJOTHWI; MCIIOJIB30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B IOBCEAHEBHON
KHU3HH Ui oOecrieueHus: 0e30macHOCTH Hpu OOpalleHHH ¢ NpubopaMH U TEXHUYECKUMHU



yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOTIOCHUS HOPM DKOJIOTUYECKOTO TIOBEJCHUS B
OKpyXarllel cpene; paboTaTe B TPYIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIBI, PAIMOHATBHO paCHpeNeNaTh OOS3aHHOCTH W IUIAHUPOBATH
NEATEIbHOCTh B HECTAHJAPTHBIX CHUTYallMsX, aJ€KBaTHO OLEHHUBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIBI B pEeLICHUE pacCMaTpuBaeMoil mpoOIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 1 https://m.edso0.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue a3leJioB U TeM ugposbie
Ne n/m pasi Kourpoubnbie IIpakTnuyeckue (mucpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUMHAMUKA
MarautHoe  ToJie.  DJIEKTPOMarHUTHas bubmmorexa HOK
1.1 11 1 3 https://m.eds00.ru/7f41c97
WUHIYKIHS c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
Mexannueckue U DIEKTPOMArHUTHBIE bubmorexa HOK
2.1 P 9 1 https://m.edso00.ru/7f41c97
KoneOaHus .
59 Mexanudyeckue M 3JIEKTPOMAarHUTHBIE 5 1 bubnmoreka HOK

BOJIHBI

https://m.edsoo.ru/7f41c97
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c

2.3 Onruka

Hroro no pazneny

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

10

24

bubnuoreka LHOK
https://m.edsoo.ru/7f41c97
c

OCHOBBI CrelMaIbHOM TEOpUU bubnmorexa HOK
3.1 P 4 https://m.eds00.ru/741c97
OTHOCHUTEIILHOCTH c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnuoreka HOK
4.1 DJIEeMEHTHI KBAHTOBOU OITHKHU 6 https://m.edsoo.ru/7f41c97
C
bubnmoreka HOK
4.2 Crpoenune aToma 4 https://m.edsoo.ru/7f41c97
c
bubnmoreka HOK
4.3 ATOMHOE AP0 5 https://m.edso00.ru/7f41c97
c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubnauoreka LHOK
5.1 DNEMEHTHI aCTPOHOMUU U acTPOPHU3NKH 7 https://m.edso00.ru/7f41c97
c
Hroro mo pazneny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
6.1 O06o0maroriee TOBTOPCHHE 4 bubnmoreka HOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97
c

Hroro o pazgeny 4
PezepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10A KJIACC (rpynmna 2) yunteab Cukopckas K.II.
N KoanuectBo yacon DJIeKTPOHHbIE
. Jara nupposbie
n/ Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero u3ydeHuss  oOpa3oBaTeibHbIE
Il padoThI padoThI
pecypchl
®usuka — Hayka O TPUPOJE.
Hayunnie MeT}(])K Bl H(f?.HpaHI/ISI 1 bubmorera HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Porb  wm  wmecro  ¢usuku B
dbopMUpOBaHUU COBpPEMEHHOI 1 bubnmoreka HOK
Hay4HOU KApTUHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHHOCTH IO IeH
Mexanunueckoe JIBUJKECHHE.
OTHOCHTETHLHOCTD MEXaHUYECKOTO 1 bubnmmoreka HOK
newxeHus. [lepemernenne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
ycKopeHue. Bxoomnoii koumpons
PaBnomepHoOe IPSAMOJIMHEMHOE 1 bubnmnoreka HOK
JIBIKCHHE. https://m.edsoo.ru/ff0c3620
PaBHOyCcKOpeHHOE  NpAMOJIUHENHHOE 1 bubnmnoreka HOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBobGomHoe  majmeHue. Y CKOpEeHHe bubnmnoreka HOK
1
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
Kpuonunerinoe NIBIDKEHUE.
JBrm>keHrue MaTepuaibHOM TOYKH IO 1 bubmorexa HOK
p https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
bub OK
[Ipuniun oTHOCUTENbHOCTH ['anmumes. 1 noJmoTeka 1

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c372e
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WuepuuanbHple CHUCTEMBI  OTCUETa.
ITepBbiii 3akoH HproTOHA

Macca Tema. Cwuma.  [lpuniun

bubnuoreka LHOK

9 CyNeprno3uiyu Cui. Btopoil 3akoH
yrep H pw https://m.edsoo.ru/ffOc3be8

HerotoHa 17151 MaTepuanbHOW TOYKH
Tperuiti  3akoH  Heloorona i bubmuotexa OK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsarotenus. Cuna

11 TSDKECTH [TepBas KOCMHYECKast bubmorexa HOK

’ P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduiment tpenus.

13 Cuna cl())n OTI/IBJIeH?:siI) pu I[BgceHI/H/I bubmorexa HOK

P P https://m.edsoo.ru/ffOc3f76
Tena B KUAKOCTU WJIH ra3e
[MocTynaTensHOE ®  BpamiaTeIbHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bubnmnoreka HOK
MowmenT cuibl. [1neqo cusbl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
NMmnynec  marepuanbHOM  TOYKH,

15 CHUCTEMBbl  MaTepPHABHBIX  TOYEK. bubnmnoreka HOK
NMiynsC cunbl. 3aKOH COXpaHEHUs https://m.edso0.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE
Pabora u MOII[HOCTD CHIIBL.

16 Kunernueckas SHEprus bubnuoTteka HOK
MaTepuarbHOW TOYKH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHECHUU KHHETUICCKOH SHepTUn

17 [MorenuuanpHas SHEpTHUsl. bubnuoteka HOK

[loreHuuanbHass  3HEpPrUst  YIpyro

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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18

19

20

21

nehopMupOBaHHOI MPY>KUHBI.
[ToreHuunanbpHast HEprus Tejia BOIU3U
MOBEPXHOCTU 3eMJITU

IloTeHIMaNbHBIC M HEIOTCHIIUAIBHEIC
CUJIBI. Cssi3p paboThI
HENOTEHIIMAJIBHLIX CHJ ¢ U3MEHEHHUEM
MEXaHUYECKOW SHEPTHUU CUCTEMBI TEll.
3aKOH COXpPaHEHHMS MEXaHUYECKOW
SHEPruHu

JlaboparopHas pabora
«MccnemoBanue CBsi3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHHYECKOW SHEpPruu
Tela Ha  OPUMEpPEe  PACTSHKCHHUS
PE3MHOBOTO KI'yTa

KonTtponbHas  pabora 1o  Teme
«Kunemaruka. JluHamuka. 3aKoHBI
COXPAaHEHHUs B MEXaHUKE

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. BbpoyHOBCKOE
neuxenue. Audpoysus

bubnuoreka LHOK
https://m.edsoo.ru/ff0c478c

bubnmmoreka HOK
https://m.edsoo.ru/ffOc4b74

bubnmmoreka HOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JIBUOKEHUS u
B3aUMOJICUCTBUSI YacTHUI[ BEIIECTBA.
Mogenu CTpOEHHSI Ta30B, KUIKOCTEH
Y TBEPIBIX TEN

https://resh.edu.ru/subject
/lesson/3731/main/47862
/

23

Macca MOJICKYIIL. KoauuectBo
BemecTBa. IlocTossHHas ABora,upo

https://nsportal.ru/shkola/
fizika/library/2020/01/29/
razmery-i-massa-
molekul-kolichestvo-



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

veshchestva-mol-
postoyannaya

TeroBoe paBHOBecue. Temmeparypa

https://resh.edu.ru/subject

24 ;ei:l::‘epeme' Hlxana Temneparyp /lesson/5898/conspect/15
461/

o5 WUneanpnupiit ra3 B MKT. OcHoBHOE bubnuoreka HOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak Mepa

26 CpelIHEeM  KHHETUYECKOW  DIHEpruu bubnmoreka HOK
JBWKEHHUSI  MOJIEKYJ.  YpaBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akon Jlanbrona. ["a30BbIe 3aKOHBI https://infourok.ru/
JlaGopatopHas pabota

28 «HMccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamu COCTOSIHUS
pa3pexKEeHHOro ra3a

29 N3omnponeccsl B HI€aTbHOM Ta3e U Ux Bbubnuoreka HOK
rpaduyeckoe MmpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss JHEprus
TEPMOJAMHAMUYECKOH  CHCTEMBI U

30 crrocoObl e€ m3MmeHeHns. KonmdaecTBo bubnuoreka HOK
TEIJIOTHl W paboTta. BHyTpeHH:s https://m.edso0.ru/ff0c5952
DHEPIusi OJHOATOMHOIO HJEaTbHOTO
raza
Buasr TeTIoTnepeIadu. bubnmnoreka HOK

31 .

IIpomesicymounwiii KOHMpPOIbL https://m.edsoo.ru/ff0c5c36

32 ViaenpHas TEIUIOEMKOCTh BEIECTBA. Bbubnuoreka IOK

KommaectBo TCIIJIOThI npu

https://m.edsoo.ru/ff0c5c36
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Terionepeaye. AnmabaTHBIA
mporiecc

[IepBblil 3aKOH TEPMOJUHAMUKHU U €TO

bubnuoreka LHOK

33
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocts MPOIIECCOB B

34 npu (I)) e Bro cl))ﬁu 3aKOH bubnmorexa HOK

PHPOZE. P https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHU

35 [Mpunmun aevictBusa u KIIJI Tenosoit Bubnuoreka IHOK
MallTHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKoJIorn4ecKue po0IIEMbI
TEIJIOOHEPTETUKH

38 O6o6maromuii ypok «MoJieKysspHas bubnmoreka HOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KontpoarHas abora 1O  TeMe

39 <<MOJf€K TSt Has{p ¢usnka. OCHOBBI bubmorexa HOK

yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3zoBaHue U KOHAEHCALMS. bubnmnoreka HOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AolcomorHast Hu OTHOCHUTEIbHAS

41 BIAXKHOCTh BO3AyxXa. HachIeHHbIi bubnnotexa HOK

yxa. https://m.edsoo.ru/ff0c64d8
nap
Teépmoe temo. Kpucramimueckue u
aMopdHbIe Tena. AHM30TpOIINS
42 01301711)((:213 KPHUCTAJLIOB >K1:I KHe bubmmorexa HOK
p ) A https://m.edsoo.ru/ff0c65f0
KPHUCTAJLIIBL. CoBpemeHHbIE
MaTepuabl
43 [InaBnenne W KpUCTAUIM3ALMS. bubnuorexa HOK



https://m.edsoo.ru/ff0c5efc
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VnensHas TEIUIoTa [JIABJICHHUS.
CyOnumarus

https://m.edsoo.ru/ff0c6708

44 VYpaBHEHME TEIIOBOro Oajganca Bubmiorexa HOK
P https://m.edsoo.ru/ff0c6820
DiexTpusang Tell. DIEKTPUUYECKUN
45 3a) SI,I[p I[Ea BUIA aneKTqueCKI/IX Bubmiorexa HOK
AL p https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBomHMKH, UDJICKTPUKHU u
46 H(I))JI Zl0130 HUKHU I;aKOH Tcix AHEHUS Bubmiorexa HOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
B3aumoneiictBue  3apsaoB.  3aKoH
47 Kynona. TouyeuyHbHT DIEKTPUYECKUN Bubmorexa HOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsoxénnocts JJIEKTPUYECKOTO
48 TOJIA. ITpuHIMn CYIIEpPIIO3ULINH bubnmnoreka HOK
IEKTPUYECKUX TIOJIEH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabora cuiI  DIEKTPOCTATUUECKOTO
49 OJIST TToTen I/IaJ'Ip Pa3uocts Bubmiorexa HOK
) AT https://m.edsoo.ru/ff0c6f00
[IOTEHIINAIIOB
IIpoBoguuku u WDJIEKTPUKU B
50 Z-)J'f)eKT i[)CTaTquCKOMH ’ oJje bubnnotexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
N bubnuoTteka HOK
51 .K
Jrexrpodmrocts. Konnencarop https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh IUIOCKOTO
52 KOHJEHCcaTopa. DHEPrUA 3apsKeHHOTO bubnnotexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaboparopHass pabora "H3mepenwue



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

3JIEKTPOEMKOCTH KOHeHcaTopa"

IlpuHumn nelcTBUS U NPUMEHEHUE
KOHJICHCAaTOPOB, KOIMPOBAJIBHOIO
ammapara, CTPYWHOrO  IIPUHTEpA.
DeKTpocTaTH4ecKas 3alluTa.
3a3eMiieHHe IEKTPOIPUOOPOB

ONEeKTPUYECKUH TOK, YCIOBUS €ro
cymiectBoBaHudA. I[lOCTOSIHHBIA  TOK.
Cuna TOKa. Hanpsokenue.
ComnpotuBnenue. 3akon Owma s
y4acTKa [enu

[locnenoBarenpHOE,  MapajuieibHOE,
CMEIIaHHOE COEIMHEHHE
npoBoHUKOB. JlabopaTtopHasi paborta
«M3ydyeHne CMEmaHHOTO COEAMHEHUS
PE3UCTOPOBY

PaboTa ¥ MOIIHOCTH AJNEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

https://infourok.ru/

bubnuoreka IHOK
https://m.edsoo.ru/ffOc74f0

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

58

3akon OMa A MOTHOM (3aMKHYTOM)
anekTpuueckot  memu.  Kopotkoe
3ambikanue. JlaGoparopnas pabora
«3mepenne DJIC uctouyHmKa TOKa U
€r0 BHYTPEHHETO COMTPOTUBIICHHS

bubnuoreka LHOK
https://m.edsoo.ru/ff0c7ae0

59

DNEKTPOHHAsE TPOBOJIMMOCTh TBEPIBIX
METAJLJIOB. 3aBUCUMOCTH
CONPOTHUBJICHUS METAIJIOB oT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

https://infourok.ru/

60

ONEeKTPUUECKUII TOK B  BakyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TonmynpoBOIHUKH, UX COOCTBEHHAs U
npUMecHas MpoBoAuMOcTh. CBOMCTBa

bubnmoreka LHOK

61 1
p-n-nepexoxa. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DNeKTpuYeckuil' TOK B pacTBOpax M
pacruiaBax 3JIEKTPOJIUTOB. bubnuoreka HOK
62 1
DIIEKTPOIUTHYECKAS JYCCOLMAIIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONUn3
DNEeKTpUYeCKHii  TOK B  Taszax.
CamocTosiTeNTbHBIC u bubnuoreka HOK
63 . 1
HECAMOCTOSITEIbHBIN pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DneKTpUYecKue npuOopbI u
yCTpOMCTBA M HX  IPaKTUYECKOE bubnuotexa HOK
64 1
npuMmeHenue.  IlpaBuia  TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
65 O06o06marommit YpOK 1 bubnmmoreka HOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KoutponbHass pabora 1o  Teme
«DNEeKTPOCTATHKA. ITocTossHHBIM
66 JJIEKT I/II)quKHI?I TOK Toku B 1 bubmotexa HOK
P ’ . https://m.edsoo.ru/ff0c8a8a
pasNuuHBIX  cpenmax».  Mmoeosulil
KOHMPOIb
PesepBubiii  ypok.  KoHTponbHas bubnuoreka HOK
67 1
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. OGo0maronuii ypok 1 bubnuotexa HOK
o temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB TIIO 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

HOYPOYHOE IINTAHUPOBAHHUE

10b KJIACC yunteab Cukopckas K.II.
N KoanuecTBo yacos DJIeKTPOHHbIE
. Jlara uudpoBbie
n/ Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi  olOpa3oBaTeibHbIE
I padoThI padoThI
pecypchl
1 ®usuka — Hayka o npupone. Hayunbie 1 bubnuoreka HOK
METO/IbI TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponbs u mecto ¢uzuku B popMupoBaHuU
2 COBPEMEHHOM H(lé)l HOMU Ka(bTEHI)IpMI/I a, B 1 bubmotexa HOK
p N v P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanuueckoe JBUKCHHE.
OTHOCUTENBHOCTh MEXaHHYECKOTO 1 bubnuoreka HOK
nemkeHusa. llepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCcKOpeHue. Bxoownoii konmpons
4 PaBHOMEpHOE MPAMOJIMHENTHOE ABUKEHHUE 1 bubmorexa HOK
P p A https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE MPSMOJIMHENHOE 1 bubnmnoreka HOK
NIBIDKEHHE https://m.edsoo.ru/ff0c372e
CBoboaHoe najJicHue. VYckopenue 1 bubnuorexa HOK
CBOOOHOTO Ta/IeHUs https://m.edsoo.ru/ff0c39cc
Kpuponuneiinoe paBuxkenue. JIBuxeHue 1 bubnuoreka HOK
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipuntun  otHOcuTensbHOCTH [ anmmmes.
WNueprmanpHple  CHCTEMBI  OTCYETa 1 bubamorexa LOK
pI . ’ https://m.edsoo.ru/ffOc3be8
[IepBe1it 3ak0oH HproToHA
Macca Tena. Cuna. [TpuHIMI 1 bubnuorexa HOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cynepno3unuu  cui. Btopoi  3akoH
Hprorona qyis MaTepuaabHOW TOUKH

https://m.edsoo.ru/ffOc3be8

Tperuit 3aKOH Herotona Ui bubnmnoreka HOK

10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro Tsiarorenus. Cuia bubnuoreka HOK

11
TsKecTH. IlepBasg KocMHuuecKkas CKOPOCTh https://m.edsoo.ru/ff0c3d00

bubnuoreka LHOK

12 Cuna octu. 3akoH ['yka. Bec Tena

yopyr o https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumument tpenus.
13 Cuna CI())H OTI/IBJICHI/(Il;[(b pu )IBI/DP;GHI/II/I Bubmaorexa HOK
P P https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIN ra3e
[locrynatenbHoe W BpamaTeIbHOE

14 JBIDKEHHUE aOCOIIOTHO TBEPIOTO Teja. Bubnuoreka HOK
MomeHnT cuibl. Ilnedo cuibl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEla
Nmmynbc MaTepuanbHOM TOUYKH, CHCTEMBI

15 MaTepualbHBIX TOYEK. MIMIynbCc CHIIBL bubnmnoreka HOK
3aKoH COXpaHeHUs HMILYJIbCA. https://m.edsoo.ru/ff0c43d6
PeaxkTnBHOE ABMKEHIE
Pa6ora u MOIIIHOCTb CHUJIBL.

16 Kunernueckass sHeprusi MaTepuaibHOW bubnmnoreka HOK
TOYKH. Teopema 00  w3MeHEHHH https://m.edsoo.ru/ff0c4502
KHHETUYECKOW dHEPTUHU
[TorennuanpHas SHEpPTHUsl.

[TorennuanpHas SHEPrus 0
17 nehopMUPOBaHHON ’ i YHIEZ; bubnnorexa HOK
PMHP PYMHIHL. https://m.edsoo.ru/ff0c461a
[ToTennuanpHas »Heprus Tena BOIU3M
MOBEPXHOCTU 3eMIH
18 IloTeHunanbHble W HEMOTEHIHAILHBIE bubnunoreka HOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

cribl. CBs3b pa6OTBI HEMMOTCHIMAJIBbHBIX
CHJI C U3MEHCHHUEM MEXaHUYIEeCKOM
OHEPIrun CHCTCEMBbI TECII. 3akoH
COXpaHCHHA MCX&HHHCCKOPINSHCPFHH

https://m.edsoo.ru/ff0c478c

19

20

21

22

23

24

JlaGoparopuass pabota «MccnenoBanue
CBA3M pPalOOTBHI CUJIBI C HU3MEHEHUEM
MEXaHUYECKOM SHEepruM Teja Ha puMepe
PaCTsKEHUS PE3UHOBOTO KIyTay

KontponbHas pabora o TeMe
«Kunematuka.  JluHamuka.  3aKOHBI
COXpaHEHHUS B MEXaHUKE

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-
KUHETHUYECKON TEOopuUu. bBpOoyHOBCKOE
neuxenue. Auddysus

XapakTep IBHXKEHUS M B3aUMOJICHCTBHUS
yacTUL BemecTBa. Mogaenu CTpoeHMs
ra3oB, JKHJIKOCTEW U TBEPIBIX TEN

Macca mounekyn. KonnuectBo Bemiectna.
[TocTostHHast ABoraapo

TemoBoe paBHOBecue. Temneparypa u
e¢ wu3mepenue. lllkama Temmeparyp
Lenbcus

bubnuoreka LHOK
https://m.edsoo.ru/ffOc4b74

bubnuoreka LHOK
https://m.edsoo.ru/ffOc4dc?2

https://resh.edu.ru/subject
/lesson/3731/main/47862
/

https://nsportal.ru/shkola/
fizika/library/2020/01/29/
razmery-i-massa-
molekul-kolichestvo-
veshchestva-mol-
postoyannaya

https://resh.edu.ru/subject
/lesson/5898/conspect/15
461/



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Uneanpupiii raz3 B MKT. OcHoBHOE

bubnuoreka LHOK

25
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHasT TeMmreparypa Kak Mepa
26 cpeaHen KHHETHYECKOMH SHEpPruu bubnuoreka HOK
JBUKCHUS MOJIEKY. YpaBHeHue https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3akon JlaneroHa. 'a30BbIe 3aKOHBI https://infourok.ru/
Jlaboparopnass pabora «H ccinemoBanue
28 3aBUCHMOCTH  MEXAY  IapaMeTpaMu
COCTOSIHHSI Pa3pEKEHHOTO ra3ay
29 W3ompoueccel B HUJi€albHOM raze M HX bubmmotexa NOK
rpaduyecKoe MpeacTaBiIeHUue https://m.edsoo.ru/ff0c570e
BuyTpennss SHEPrus
TEPMOAUHAMUYECKOH CUCTEMBI u
R bubnuoreka LHOK
30 crocoObl  e€ wm3MeHeHus. KomaudecTBo
https://m.edso00.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHSs SHEpTUS
0JIHOATOMHOTO HJICAJIbHOTO Ta3a
Bunwl TEIUIONIEPEIAYH. bubmanoreka HOK
31 .
IIpomescymounwiii KOHMpPOIbL https://m.edsoo.ru/ff0c5c36
VYnenbHasi  TEMJIOEMKOCTh  BEIIECTBA.
32 KonunuectBo TEIJIOTHI npu bubmorexa HOK
. P https://m.edsoo.ru/ffOc5¢c36
Teruionepenaye. AauabaTHbIi mpoiiecce
33 [lepBbIli 3aKOH TEPMOJWHAMUKH M €O bubnuotexa HOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTs TpolieccoB B MPUPOJIE. bubnuoteka HOK
Bropoii 3ak0H TepMOIMHAMUKHN https://m.edso00.ru/ff0c6230
35 [Mpunuun peiictBuss u KIIJ[ TermnoBoi bubnnoreka HOK

MalllTMHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KI1/{
37 DKOJOrH4ecKue poOIeMbI
TEIUI0HEPTETHKU
38 Oo6o6matomuii  ypok  «MoJeKyssipHas bubnuoreka HOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edso00.ru/ff0c6938
KonrponsHast  pabota mo  Teme
39 «MonekynsipHass  ¢u3MKa OcHOBBI bubmmorexa HOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI»
40 [TapooOpa3zoBanue ©u  KOHJEHCAIMS. bubnmoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHas u OTHOCHUTEJIbHAS bubnuoreka HOK
BJI&XKHOCTh BO3yXa. Hacklenusliii nap https://m.edsoo.ru/ff0c64d8
Teépmoe Tteno. Kpucrammmueckne u
amopdHble Tena. AHHU30TPONHS CBONCTB bubnmnoreka HOK
42
KPUCTAJUIOB. Kunkue KPUCTaJUIBL. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
[lnaBnenue " KPUCTAJUTU3ALIMSL.
43 YaensHas TEIIoTa ’ nnaBneEm bubmorexa 1OK
A ) https://m.edsoo.ru/ff0c6708
CyOnumariust
bubnmmoreka HOK
44
YPaBHEHHE TENI0BOrO bananca https://m.edso0.ru/ff0c6820
45 OnexTpu3amus  Tel.  DJIEKTPUUECKUN bubnmnoreka HOK
3apsi. J(Ba BUIa SIEKTPUYECKUX 3apsSI0B https://m.edsoo.ru/ff0c6bcc
[TpoBoaHMKH, WDJIEKTPUKH u
46 an HOBO HUKH I[33K0H pcox AHCHUS bubmorexa HOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUICCKOTO 3apsjia
47 B3aumopeiictBue 3apsJI0B. 3aKkoH bubnuoteka HOK

Kynona.  ToueuHblif  aneKkTpuyecKuit

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

3apsn
Hanpsx€HHOCTD  JIEKTPUYECKOTO  ITOJIA.

bubnuoreka LHOK

48 [TpuHIMIT Cymeprno3uIuK dIEKTPHUUECKUX
P f ynep u._ P https://m.edsoo.ru/ffOc6df2
nosieil. JIunum HanpsKEHHOCTH
PaGota cun 35eKTpoCTaTUYECKOro MOJS. bubnuoreka HOK
49
[Torennman. Pa3HOCTh MOTEHLIMATIOB https://m.edso0.ru/ff0c6f00
[IpoBogHMKHM W JOUDJIEKTPUKU B
50 3J1I:3KT OCTaTUYCCKOM ’ noJie bubmorexa LOK
P ' https://m.eds00.ru/ff0c7018
JlysnexkTpudeckast MPOHUIIAEMOCTh
bubnuoreka HOK
o1 OnekrpoémkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTh IJIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apsHKEHHOTO bubmorexa LOK
pa. P P https://m.edso00.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnast  pabora  "HM3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpyHnmn  nedcTBUsT M IPUMEHEHUE
KOHJICHCATOPOB, KOMTUPOBAJIHHOTO
54 anmapara, CTpYHHOIO IIPUHTEpA.
DneKTpocTaTHuecKas 3aluTa.
3a3eMiIeHHE AIIEKTPOIPUOOPOB
DNEKTPUYECKHA  TOK, YyCIOBHS  €rO
cymiectBoBanus. [loctosHubIl Tok. Cuna .
55 ym https://infourok.ru/
toka. Hanpsokenue. ComnpoTuBieHue.
3akoH OMa 1t yyacTKa Lenu
[TocnenoBarensHOE, napajuieTbHOE,
56 CMEIIaHHOE COEIMHEHNUE TPOBOHUKOB. bubnmnoreka HOK

JlaGopatopnass ~ pabGora  «M3yueHue
CMEIIAaHHOTO COeIMHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

Pabota wm MOINHOCTB JJICKTPHUYCCKOI'O

bubnuoreka LHOK

o7
ToKa. 3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3akoH Owma s TOJIHOM (3aMKHYTOM)
AJIEKTPUYECKON 11(S1178 Kopotkoe
bubnuoreka LHOK
58 3ambikanue.  JlaGopatopHas  pabota
https://m.edsoo.ru/ffOc7ae0
«3mepenune 3/IC nucToUHMKA TOKA U €T0
BHYTPEHHETO COTIPOTHUBIICHUS
DNEeKTpOHHAs MPOBOIUMOCTh TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb COIPOTHUBIICHHS .
59 P https://infourok.ru/
METaJIIOB oT TEMIEPaTypPHI.
CBepXIpOBOIUMOCTh
60 DNEeKTpUYECKUA  TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TosynpoBOTHUKY, HWX COOCTBCHHAs |
61 IpuMecHas mpoBoaumocTs. CBoiicTBa p- bubmmotexa HOK
N-repexoja. [TonynpoBOAHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpPbI
OnekTpuueckuid TOK B pPacTBOpax H
62 pacruiaBax 3JIEKTPOJIUTOB. bubnmnoreka HOK
DNEeKTpOoNIUTHYECKAs JUCCOIMAIIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DneKTpUUecKui TOK B razax.
CamocTosiTeIbHbIC u bubnmmoreka HOK
63 .
HECAMOCTOSITENbHBIA pa3psia. ModsHus. https://m.edsoo.ru/ffOc84ae
[lmazma
DneKTpuuecKkue MpuOOpsl U YCTPOMCTBA
64 u I/I)I: il aKTI/IEeCKOI; r[yHMpeHeHI/Ie bubmorexa HOK
P P ' https://m.edsoo.ru/ffOc86fc
[TpaBuia TeXHUKH 0€30MaCHOCTH
65 O06o06maromuii YPOK bubnuoreka [HOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

<<9J'ICKTpOI[I/IHaMI/IKa)>

KonrponsHast ~ pabota mo  Teme
«INEeKTPOCTATUKA. [TocTostHHBIIM

https://m.edsoo.ru/ff0c88be

bubnuoreka LHOK

66 1
BJIEKTPUYECKUM TOK. TOKM B pa3iIM4HBIX https://m.edsoo.ru/ff0c8a8a
cpenax». Mmozoswviit KOHMpPOIL
PesepBubiii ypok. KonTponbhas pabota bubnmnoreka HOK
67 " n 1
1o Teme "DIEeKTPOJMHAMHUKA https://m.edsoo.ru/ff0c8c56
68 PezepBHblil ypok. O0oOmaromuii ypok no 1 bubnuotexa HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBHIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

IHOYPOYHOE INIVTAHUPOBAHUE
11 KITIACC (rpynmna 2)

yuuresb: Cuxkopckas K.II.

KoanuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuyeckue  HM3yYeHH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI A
pecypcsbl

[TocrositnubIe MarHuThl u

1 B3auMojieiicTBue. MarautHoe nojue. Bektop 1 bubnuoreka HOK
MarHUTHOM MHIAYKUMUU. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
UHIYKIUH
MarnutHOoe TI0JIE TMPOBOJHHKA C TOKOM.

2 Or1mbIT Opcrena BzaumoneiictBue 1 buGnuorexa HOK

P ' https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 JlabGopaTopHas pabora «3yuenue 1 1 bubnmoreka [HOK
MAarHUTHOTO TTOJISI KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JelficTBHe MarHUTHOTO TOJISI HA POBOJAHUK C

4 tokoM. Cuna Awmmnepa. JlaGopaTopHas 1 1 bubnuorexa [HOK
paborta «HcciaenoBanue IEUCTBUA https://m.edsoo.ru/ffOc9ac0
MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
[evicrBue MAarHuTHOI' O OJIA

5 JBIKYLIYIOCS 3apshKeHHYI0 dactuny. Cuna 1 bubnmnoreka [HOK
Jlopenua. Pabora cunsl Jlopenna. Bxoowuoii https://m.edsoo.ru/ff0c9df4
KOHMPOJb
DNEKTpOMarHuTHAsE  WHIYKITHSL.
BEKTOpa MAarHUTHOM  WH 17078 . .

6 P AYED - 1 https://videouroki.net/
WHIYKOUUA.  3aKOH  3JIEKTPOMAarHUTHOM
unaykuuu Papasnes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

Jlaboparopuas  pabora «MccnemoBanue
SIBJICHUS DJIEKTPOMArHUTHOU MHAYKIIUK

NHayKTUBHOCTB. SIBIIEHME CaMOMHIYKLIHUH.
OJIC caMOMHIYKIIMU. DHEPrus MarHUTHOTO
MOJISI KaTYUIKHA C TOKOM. DJIEKTPOMAarHuTHOE
mnoJie

Texnuueckue YCTpOMCTBA u ux
IIPUMEHEHUE: IIOCTOSIHHBIE MarHuThl,
JJIEKTPOMAarHUThI, AJIEKTPOJIBUraTElIb,
YCKOPUTENH 3JIEMEHTapHBIX YacTHlLL,
MHAYKIIMOHHAs 11eYb

O6o6maromuii  ypok «MarHuTHoe IoJie.
DNEKTPOMArHUTHAS] WHTYKITHS
KontponbHas pabora mo teme «MarHutHoe
noJie. DJIeKTPOMarHuTHAS WHIYKITUS)

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

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

bubnuoreka [HOK
https://m.edsoo.ru/ffOcab82

bubnuoreka HOK
https://m.edsoo.ru/ffOcad58

12

CBoOonHBIE ~ MeXaHHWYecKHe  KojeOaHus.
['apmonnueckue KonebaHus. YpaBHEHHE
rapMoHuYecknx konebanuii. [IpeBpaieHue
SHEPTUU

bubmnoreka [HOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopunass  pabora «MccnemoBanue
3aBUCHUMOCTH TEepUO/ia MallbIX KoseOaHuit
rpy3a Ha HUTH OT JUIMHBI HUTH U MACCHI
rpy3a»

14

KomnebarenbHblit KOHTYD. CBo0OoHbBIE
AIEKTPOMArHUTHbIE KOJeOaHUs B UCATbHOM
KOJIe0aTeIbHOM KOHTYpe. AHANOTUS MEXITY
MEXaHMUYECKUMU U AJIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMU

bubnuoreka [HOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3aKoH COXpaHECHHS

bubmmoreka [HOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SHEPruu B UJACATBHOM  KOJIeOaTebHOM
KOHTYpEe

[IpencraBnenne o 3aTyXaOMUX KOJICOaHHUSX.
BhbiHyXeHHbIE MeXaHHYeCKHe KOoJeOaHHUs.

https://m.edsoo.ru/ffOcb9c4

bubnuoreka LHOK

16 Pe3onanc. BrinyxneHnblie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHuTHbIE KOJeOaHUs
[IepemeHHBbII TOK. CunycouaibHbII

17 IIEPEMEHHBIN TOK. MOIIHOCTH IIEPEMEHHOI0 bubnmnoreka [HOK
TOKAa. AMIUIMTYIHOE M  JIEUCTBYIOIEE https://m.edsoo.ru/ffOcbd34
3HaYeHUE CUJIbl TOKA U HAIPSKEHUS

18 Tpanchopmarop. HpOH3BOILCl;BO, rnepenaya https://videouroki.net/
U TIOTPeOJICHHUE AIIEKTPHUYECKON YHEPTUU
YCTpoHCTBO M MPaKTUYECKOE IPUMEHEHUE

19 AIIEKTPUYECKOTO 3BOHKa, reseparopa bubmmorexa LOK

. https://m.edsoo.ru/ff0cc324

NIEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay
OKOJIOrMYeCKHe PHUCKH IpPH INPOU3BOJCTBE

20 anekTpodHeprun. KynpTypa Hcnonb3oBaHUsS
JJIEKTPO’HEPIHH B ITIOBCEAHEBHOM KU3HU
Mexannueckue BOJIHBI, yCIIOBUS

21 pacnpoctpanenus.  Ilepmon.  CkopocThb bubnmnoreka [HOK
pacpocTpaHeHus W JUIMHA  BOJIHBIL https://m.edsoo.ru/ff0cca54
ITonepeunble U MPOIOJIBHBIE BOTHBI

29 3Byk. CKopocTh 3ByKa. I'poMKOCTH 3ByKa. bubnmnoreka [HOK
Bricota Tona. Tem0p 3ByKa https://m.edsoo.ru/ffOcccOc

93 ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOWCTBA U bubnuotexa I[HOK
ckopocTts. [lIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [TpyHIMIIBI  PAaTUOCBSI3U U TEJNEBHUICHUS. https://videouroki.net/

PazButue cpencts cBszu. Pagnonokarus



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

bubnuoreka LHOK

25 K 0 Koneb
oHTpoJibHas pabota «KonebaHus v BOIHBI) https://m.edsoo.ru/Ff0cc6T8
[IpsimonuHeitHOE pacnpocTpaHEeHHE CBETa B
26 olHOpoAHOM cpene. TodeuHbld HMCTOYHUK bubmmorexa LIOK
ATOPOA peAe: https://m.eds00.ru/ff0cd350
ceera. JIyu cBera
OtTpaxkeHre cBeTa. 3aKOHbI OTPAXKEHUS
27 cera. IlocTpoenue  wu300pakeHHil B bubmmorexa LIOK
‘ p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
[Ipenomnenue cBeta. [loiaHoe BHyTpeHHee
28 0Tp axxeHue. IlpenenbHBIA 01 y;EnHoro Bubmiorexa HOK
P - P yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPasKeHUs
29 JlabGopaTopHas paborta «3mepenue bubnuoreka HOK
MOKa3aTelis MPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne n3o0paxxeHUl B JIMH3E.
30 QdopMmynia TOHKOH JIMH3BL.  YBEIWYECHHUE bubmmorexa LIOK
4 . https://m.edsoo.ru/ff0cddle
TUH3BL. [Ipomedcymounsiti KOHMpo.b
31 Jlaboparopunas  pabora «MccnemoBanue
CBOICTB M300paKEHUH B IMH3AX
Hucnepcusi cBeta. CloxHBINH cocTaB 0enoro
32 ceera. llger. JlaGopaTtopnas  pabota https://videouroki.net/
«Halnroenue qucmepcuu cBeTay.
WNurepdepennus ceera. Judpakuus cpera. bubnuotexa I[HOK
33 i
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts CBETOBBIX BOJIH. bubnmnoreka [HOK
[Tonsipusanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTtudeckne mNpuOOpPHl W YCTPOHCTBA U
YCIIOBUS UX O€30TMaCHOTO TIPUMEHEHUS
. bubnuoreka LHOK
36 ['panuiibl  NPUMEHUMOCTH  KJIACCUYECKOM

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

MEXAaHUKH. [Toctynater cIelanbHON
TEOPHH OTHOCUTEIHHOCTH

37 OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. bubnuoreka HOK
3aMe/IJIeHHe BpEMEHU U COKpAIeHUE JTUHbI https://m.edsoo.ru/ffOcfa42
DHepruss ©  HMITYJIBC eJISITUBUCTCKOMN
38 qaCTpI/I bl. CBs3b L?[/aCCBI I:: JHEpruel wu bubmmorexa LIOK
HPl P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHUS TOKOS
39 Kontponpnast pabora «Ontuka. OCHOBBI bubnuotexa [IOK
CIIELIMATIbHOM TEOPUU OTHOCUTEIBbHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otoubl. @opmyna Ilnanka. OHeprus u bubnmoreka [HOK
UMIyIsC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpeiTie u uccrnegoBanue ¢Gororddekra. bubnuoreka HOK
Omnbithl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3aKoHbI otoaddexra. VYpaBHeHue
42 OWHIITeHA (bnﬂ g)oq;oa(bq)ema E:K acHas bubmmorexa LIOK
s P https://m.edsoo.ru/ff0d015e
rpanuna» Gororddexra
43 Hasnenue cera. OmbiTel [1. H. JleGenera. bubnuorexa [HOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOMCTBA M MPAKTHUECKOE
44 npuMeHeHue: (poToaneMeHT, (GOTOATUHK,
coNTHe4Has OaTapesi, CBETOUO/T
Pemenne 3amau mo Teme «DIEMEHTHI bubmmorexa HOK
45 . https://m.edsoo.ru/ff0d030
KBaHTOBOI ONITHUKM» 5
Monaens aToma TomMmcoHa. OnbIThI
46 Pesepdopna 1o ACCEIHUIO  (-YaCTHII bubnnotexa HOK
poOP p ) https://m.edsoo.ru/ff0d091a
[Inanerapuast Mozenb aToMa
47 ITocrynatel bopa bubmorexa LOK

https://m.edsoo.ru/ffOdOafa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

Uznyuenne u mornomieHue (HOTOHOB IPHU

bubnuoreka LHOK

48 IepexoJie aToMa ¢ OJHOTO YPOBHSI DHEPIUU
pexod . A P P https://m.edsoo.ru/ff0dOafa
Ha pyroii. Buasl criekTpos
BosnHoBEIE cBo¥icTBa 4acTull. BOJHBI 1€
49 Bbpoiins. KopnyckynsipHO-BOTHOBOH yanu3m bubmmorexa LIOK
P + ROPIYCRYIP Y ) https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE
OTkpbITHE aAMOaKTUBHOCTH.  ONBITHI
50 Pe3ep dopna I;10 OTPEICTICHUIO  COCTaBa bubmmorexa LIOK
peop P https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3ITYYCHHUS
CpoiicTBa anbda-, 6eTa-, raMMa-U3ITydeHHS.
51 BiusiHMe pajMOaKTHBHOCTH HA  KHBBIC https://videouroki.net/
OpPTaHU3MBI
OTkppITHE TPOTOHA U HEUTpOHA. M30TONBI.
Anbda-pacnazn DNEeKTPOHHBIN u bubmorexa HOK
52 . https://m.edsoo.ru/ff0d116
IIO3UTPOHHBIN Oera-pacna. lNamma- 2
H3Iy4eHHUE a
DHeprus CBSI3U HYKJIOHOB B sijipe. SnepHbie
peakuuu. Snepuelid peaxtop. IIpoGiemsl bubmorexa 1OK
53 ’ ' ’ https://m.edsoo.ru/ff0d135
MEPCIICKTHBBI,  DKOJIOTUYECKUE  ACTICKTHI 6
AJIEPHOMN YHEPTETUKH B
DneMeHTapHbIe YaCTHIIBI. OTkpsbITHE
no3uTpoHa. Meronbl  HaONMIOACHHUS |
perucTpanuu JJIEMEHTAPHBIX 4acTHLI. bubnmnoreka [HOK
54 .
Kpyrubrit CTOJ «DyHIaMeHTalbHbIE https://m.edsoo.ru/ff0d0e38
B3auMojieiicTBusl. EnuHCcTBO  pusnueckoi
KapTHUHBI MUPA»
Bun 3Bé3mHoro neba. Co3Be3gus, spKue https://videouroki.net/
55 3BE3/IbI, TUTAHETHI, WX BHUAMMOE JIBIKCHUE.

ConHeuHas cucrema



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

57

58

59

60

Conune. ConHeu”as akTUBHOCTh. McTOUYHUK
sueprun CoJiHIIA U 3BE3]T

3BE3/1bI, HUX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3pI  TVIABHOM  TOCJIEI0BATEIbHOCTH.
Buytpennee ctpoenue 38€311. CoBpeMeHHbIE
IPEJCTaBICHUST O  MPOUCXOXKIACHUH U
sBomonu CoJHIIa U 3BE3]

Mineunstii Ilyte — Hama ['amakTuka.
[lonoxenne wu pBuwxkeHue ConHua B
lanaktuke. [amaktuku. YEpHbIE IBIPHI B
A/ipax rajJakTUK

Bcenennas. PaszOeranue ranaxtuk. Teopus
bonpmioro B3peiBa. PenmkroBoe usimydeHue.
MeraranakTuka

Hepemennsie npo6ieMbl aCTPOHOMHH

https://videouroki.net/

https://videouroki.net/

https://videouroki.net/

https://videouroki.net/

https://videouroki.net/

61

KonTposbHas pabora «DEeMEHTHI
aCTPOHOMUU U acTpou3uku». Hmozosulii
KOHMPOb

62

Ob6o6maromuit  ypox. Ponp  ¢usuku u
aCTPOHOMUU B 9KOHOMHYECKOM,
TEXHOJIOTUYECKOM, COLTUANBLHON U ATHYECKOM
chepax neaTeNTbHOCTH YeJIOBEeKa

63

64

Ob6o6maromuit ypok. Ponbs u Mecto ¢pusuku
U acTpOHOMHU B COBPEMEHHOW Hay4YHOM
KapTUHE MHpa

Ob6o6maromuit - ypok. Ponp  dusnueckoit
TEOpUu B (HOPMHPOBAHHU MPEACTABICHUN O
(du3nyeckoil KapTuHe MHUpa




O6oOmaromuii  ypok. Mecto (Gu3HIECKOi
65 KapTUHBI MHUpa B 00ILIEM PSAY COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX IPEACTABICHUN O
npupojie
66 PesepBHblii  ypok.  MarauTtHoe — ToJI€. 1
DNEeKTpOMarHuTHAs UHIYKIHS
67 PesepBubiii  ypok.  Ontuka.  OCHOBBI 1
CIEIIMaJIbHOM TE€OpUH OTHOCUTEIBHOCTH
PeszepBublii  ypokx. KBanToBas  Qusmka. bubmorexa HOK
68 1 https://m.edsoo.ru/ff0d178
DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 4
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.

MskumeB I'.51. ®usuka 10 ki.: ydeb. qist oOmieodpazoBar. opraHmu3anuii: 0a30BbIA U
yray6n. ypoBau / ['.S.MsaxumeB, b.b. BbyxoBue, H.H. Corckumii; mong pen. H.A.
[Tapdenosoii.— M.: [Ipocsemienue, 2019.
MsikumeB I'.51. ®usuka 11 xi.: yueb. ans oOmieoOpa3oBar. opraHmu3aiuii: 6a30BbIH U
yrayon. ypoBam / I'..Mskumes, b.b. byxosues, B.M.Uapyrun; mox pen. H.A.
[Tapdenosoii.— M.: [Ipocsemienue, 2019.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.

How

10.
11.
12.

13.
14.

Boakos B.A. YHuBepcanapHble ToypouHble pazpadotku mo ¢usmke: 10 kmacc. M.: BAKO,
2007.

I'pomueBa O.U. COopuuk 3amau mno ¢usuke: 10-11 xmaccesl: k yueOnukam ['.4.
MskumeBa u np. «®dusuka. 10 kimace», «dusuka. 11 ximacec». — M.: U3narenscTBo
"Ok3amen", 2017

Kabapmauu O.®., Opnos B.A.. ®usuka. Tectsl. 10-11 xmaccer. — M.: poda, 2000.
Kupuk JI.A., T'eapenmreitn JI.O., Jluxk FO.M. ®dusuxa 10 kmacc. Meroauueckue
MaTepuaisl A yuutens. [lox penakuueii B.A. Opnosa. M.: Unekca, 2005

Kupuxk JLA., [Juxk I.M.. ®usuka. 10,11 xmaccax. COopHUK 3alaHuil U
CaMOCTOSITeNIbHBIX paboT.— M: Unekca, 2004.

Kupuk JI. A.: Ousuka. CamMocTOsTENbHBbIE U KOHTPOJIbHBIE pPabOTHl. MexaHHKa.
MonexynsipHasi (Qu3uka. DJIEKTPUYECTBO W MarHetusM. MockBa-XapbkoB, Miekca,
1999r.

Koposun B.A., Jlemumoa M.IO. Metonuueckuii CHpaBOYHUK yduuTeNnst (DU3UKH. —
Muemo3suna, 2000-2003

Koposun B.A., Crenanosa I'.H. Marepuainbl a1 MOATOTOBKH U NMPOBEAECHUS UTOTOBOM
aTTecTalliy BBIMYCKHUKOB cpeHel (monHoi) mKkosl o ¢pusuke. — poda, 2001-2002
Mapon A.E. ®usumka 10 kiacc: AWAaKTHYECKHE MaTepualibl K yueOHuMkam B.A.
KacesiHoBa /A.E.Mapon,E.A . Mapon.- M.: JIlpoga, 2014

Mapon E.A. ®usuxa 10, 11 xmaccel «OmnopHble KOHCHEKTBI U Pa3HOYPOBHEBbHIE
3ananusy. — CI16.:000 «Bukropus mitocy, 2017.

PoivkeBnu  A.Il. ®dwuszuka. 3amaunuk. 10-11 wim.: mocobue s 00meoOpa3oBar.
yupexaenuit / A.Il. PeimkeBuu— 17-e usa., crepeotun. — M.: lpoda, 2013.

®usnka. 10 kmace. ba3osslii ypoBenb. Metoaudeckoe nocodue (aBtop B. A. KachsiHoB).
®usuka. 11 xmacc. basosslit ypoBenb. MeTonudeckoe nmocodue (aBrop B. A. KacesiHOB).
Ousmka. 11 kmace. Iugaktuyueckne KapTouku-3ananus (aBTopel M. A. Ymakos, K. M.
VYiakoB).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1.
2.

bubnmoreka — Bc€ mo npeamety «duznkay. — http://www.proshkolu.ru
BupeoomnbiTel Ha ypokax. — http://fizika-class.narod.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/

3. Enmunas xomnekums uu@poBbIX —00pa3oBaTelbHBIX pecypcoB. — http://school-
collection.edu.ru

4. HHTepecHble MaTepHaibl K ypokaM (U3UKU O TeMaM; TECThl MO TEMaM; HarJIsHbIC
nocoous K ypokam. — http://class-fizika.narod.ru

5. Hudoypok - obpa3oBatenbHas oHnaiH-uiatdpopma. — https://infourok.ru

6. OOpa3zoBaresbHBII MOPTAI JJIs MOATOTOBKH K 3K3ameHaMm - https//phys-ege.sdamgia.ru

7. OGpazoBarenbHbIi HeHTp «MynbTHYpOK» - https://videouroki.net

8. Caiit s yunrtesnei Gpu3uku U uX yaeHUKoB. - http://www.fizika.ru/

9

1

CouunanpHas ceTb pabOTHUKOB oOpa3zoBanusi. — http://nsportal.ru
0. ®ectuBaip MeIaroru4ecKux 191 (% «OTKpPBITHII YPOK» -
http://festival. 1september.ru/articles/
11. [Iudporsie oOpa3oBaTeabHbIC pecypchl. — hitp://www.openclass.ru
12. DnexTpoHHbIe yueOHUKH 110 dusuke. — http://www.fizika.ru
13. l'ocynapctBennast oOpa3zoBarenbHas muiatgopma «Poccuiickasi 3JIEKTPOHHAS IIKOJNA.-
https://resh.edu.ru/



http://class-fizika.narod.ru/
http://www.fizika.ru/
http://www.openclass.ru/
http://www.fizika.ru/

IIpunoxenne 1
OueHoYHbI HHCTPYMEHTapHil

10 kiaace

KOHTpOJILHaH paﬁoTa no teme «KuHemaTtumka. I[I/IHaMI/IKa. 3aKkoHBI coxpaHeHusi B
MEXaHUKE»

1. 3a xakoe BpeMsi aBTOMOOWJIb, IBUTAACHh U3 COCTOSHUS MOKOSI C YCKOPEHHEM 2 M/CZ, npoiieT
nyTh 400Mm.

2. Tloe3n nBWXKETCSA MO OKPYKHOCTH CO CKOPOCTBIO 72 KM/4. IO 3aKpYyIJICHHUIO JIOPOTH.
Ornpenenure paanyc JIyru, €y HEHTPOCTPEMUTENBHOE YCKOpeHue paBHo 0,5 m/c?,

3. Haiitn ummynbce cuibl, ecnu Teno maccoi 100 kr u3mMeHusio cBoro ckopocts ¢ 10 m/c go 72
KM/4.?

4. C Kako#l cuUJION NpUTATHBaKOTCS ABa BaroHa maccoit 20 T u 60 T, eciiu pacCTOSHUE MEXKIY
HuMU 200 M. (rpaBUTaLlMOHHAs IOCTOSIHHAS paBHA 6,67 * 10MH MZ/KFZ.)

5. Tenmexka ¢ MECKOM KAaTUTCA CO CKOPOCThIO 1 M/C MO TOpU3OHTAIBHOMY MYTH 0€3 TpeHUS.
Hagctpeuy Tenexke setut map maccoit 2 kr. C Topu3oHTaIbHOM ckopocThio 7 M/c. lap mocne
MoTMaJlaHusl B MecOoK 3acTpeBaeT B HeM. C Kakoil MO MOIYIIO CKOPOCTBIO MOKATUTCS TENEeKKa
MOCJI€ CTOJIKHOBEHUs ¢ mapoM? Macca tenexku 10kr.

6. Teno cBoOoHO magaeT ¢ BeicoThl H. Omnpenenure, Ha KaKoW BBICOTE KMHETHYECKAs YHEPTHUs
paBHA TPETU MOTCHITUATBHOMN.

7. ABTOMOOUIHL Maccoil 2 T moJHUMAETCs Mo Iocce ¢ ykiaoHoMm 30 rpaaycoB moj AeicTBHEM
cwibl Tsru 9 kH. Koaddumment Tpenus Mex1y myaHaMU aBTOMOOHIIS U TIOBEPXHOCTBIO MIOCCE
0,2. Haiitu yckopeHne aBTOMOOUIIS.

KonTposbHas padora nmo teme «MousekyaspHuas ¢pusuka. TepmoanHaMuKa

1. Yemy paBHa BHYTpPEHHSS SHEPIHsI BCEX MOJIEKYJ OAHOATOMHOIO HEaIbHOI0 Ta3a, UMEIOIEero
00BeM 10 MS, MIpU AABJICHUH S - 10° ITa?

2. Temmneparypa xonoauibHuKka TeroBoi mamuHbl 400K. MakcumanbHo Bo3MOkHBIA KITJ]
MatuHbl 40%. Onpenenure TeMiiepaTypy HarpeBaTers.

3. B munuHape moa TKENbIM TOPIIHEM HaXOJIWUTCS YIIeKUcHblii ra3 maccoit 200r. I'a3
HarpeBaetcs Ha 88 K. Kakyro paboTy oH mipu 3TOM coBepiiaer?

4. B munuuape oobemoM 0,5 M~ HaxomuTcs ra3 npu temieparype 28°C.
Omnpenenure paboTy raza npu paciiupeHUH B pe3yJbTaTe HarpeBaHUs Ha 8§
K, ecin naBnenne nocrosiHHo u pasHo 100 klla.

5. Jua HarpeBanus 2,5 kr uupeanbHoro rasza Ha 10 °C npu moCTOSSHHOM
naBiieHUH notpedboBanock Ha 83,1 k/[x Oojbllee KOIUYECTBO TEIJIOTHI,

YeM Ha HarpeBaHWe TOro ke raza Ha 10 °C mpu MOCTOSHHOM OOBEME. P o -
Onpenennure MOJIIPHYIO Maccy rasa. S §
6. [TocTponTh TuarpamMmsl JUisl 3aMKHYTOIO IUKJIA B ocax p,V u p,T. r

KonTposbHasi paGora mo teme «JjekTpocraTtuka. IlocToOsIHHBIN 3JIeKTpHUYecKM TOK.
Toxu B pa3IM4YHBIX cpeAax»

1. Paccrostnue MCKAY ABYMS TOYCUHBIMU SJICKTPUICCKUMU 3apaaMi U OJIUH U3 3apsaa10B
YMCHBIINJIN B 2 pasa. Kax n3menurcs MOAYJIb 3THUX cu?



1) He u3MeHUTCS 3) yBenuuutcs B 2 paza
2) yMeHbIIHUTCS B 2 paza 4) ymeHsmuTCH B 4 paza

2. Ha pucyHke npecTaBiIeHO PactoiOKeHHUE IBYX HEMOABYKHBIX

TOYEUYHBIX JICKTPHUCCKUX 3apsiioB: — du +2q. Kak Hanpasien 4+ :
BEKTOP HAIMPSKEHHOCTH CYMMAPHOTO AJIEKTPUUECKOTO TOJISL TUX

3apsiioB B TOUKE A?

1) BpaBo 2) BieBO 3) HUKY/A, TaK KaK HAMPSXKEHHOCTh paBHA HYJIIO

3. UTo mpOUCXOUT TPU CIIUSTHUU JIEKTPOHOB U JABIPOK?
1) oOpasyercst HEUTPaIbHBIH aATOM.
2) oOpa3yercsi OTpULIATESIIbHBIA HOH, SHEPTHSI BBIICIISCTCS.
3) oOpasyeTcst HEUTPAIbHBIN aTOM, SHEPT U BBIIACIISIETCS.

4. Kak u3MeHuTCs cuiia TOKa, IPOXOSIIEro Yepe3 MPOBOJHUK, €CIIM YBEIUYUTH B 2 pa3a
HaINpsHKEHNUE MEXKIY €ro KOHIIAMH, a TUIOIIA/lh CEYCHHUS IPOBOJHUKA YMEHBIIUTD B 2 pa3a?
1) He u3MeHHUTrcs 3) yBenuuuTcs B 2 pasza
2) yMmeHbIIUTCA B 2 pa3a 4) ymenbmmTCs B 4 paza

5.Tpu pesuctopa conporuiaeHussMu R1=10 Om, R2=6 Om u _1I = R,
R3=3 OmM coennHeHsI B LIeNb KaK IOKa3aHO Ha pucyHke. Ha :
KaKOM PE3UCTOPE BBIACIUTCS HAMOOJbIIIEE KOJTUYECTBO ¥
TEIUIOTHI

1) Hanepsom 3) HaTpeTbeM

2) Ha BTOpOM 4) Ha BCeX OJIMHAKOBO

6. Ha yuactke nenu, n300pa’>keHHOM Ha PUCYHKE,
COIPOTHUBIIEHUE KaX10T0 pe3rctopa paBHo 3 OM. UeMy paBHO
o011ee CONpoTUBIIEHHE yyacTKa?

7. O/1C uctounuka paBHa § B, Baemrnee conporusierue 3 Owm,
BHyTpeHHee conpoTtuBieHre 1 Om. YeMy paBHa cuiia TOKa B IOJHOW Lenu?

8. Mcronb3ys yclioBHe 3a/jaui, YCTAHOBUTE COOTBETCTBHE BETMUMH C UX U3MEHEHUSIMHU.
K kaxaol mo3uuuu mepBoro crojdua moadepuTe COOTBETCTBYIOIIYIO MO3MIIMIO BTOPOTo U
3anMIIUTe B TaONMIlY BBIOpaHHbBIE IM(PHI 110 COOTBETCTBYIOIIMMH OyKBaMHU.

B nenu, n300paxeHHOI Ha pUCYHKE, [TOJI3YHOK peocTaTa MepeiIBUHYIN l ,~——||
BHU3. [Ipu oTOM. .. ‘

N

OU3SNYECKASA BEJIMYMHA N3MEHEHUE
A) Cuna Toka 1) yBenmuuuBaeTcs
b) DOnexrpoaBmxkyiias cuia 2) yMeHbIIaercs
B) Hamps:xenue Ha pe3ucrope 3) He uzMeHseTcs

I') ConporusneHue peocrara
A b B r




9. B anexTponpubdope 3a 15 MUHYT 3JEKTPUUYECKUM TOKOM COBEpIIIeHa paboTa
9 xJIx. Cwita Toka B e 2 A. OnpenenuTe COMpoTUBIIEHNE MTPUOOpa.

10. Dnexkrpuyeckas 11eMb COCTOUT U3 JIByX PE3UCTOPOB CONMPOTUBIECHUEM 1O 4 OM COETMHEHHBIX
nocieaoBarenbHo, ucrouHuka Toka ¢ OJIC 30 B u BHyTpeHHuUM conpoTuBieHueM 2 Ow.
Onpenenuts CUily TOKA LIEMH.

11. TemnepaTypa OIHOPOAHOTO MEIHOTO IWJIMHIPUYECKOTO MPOBOJHMKA JiauHOM 10 M B
teueHue 57 c¢ noselcunack Ha 10 K. Onpenenuts HanpskeHUE, KOTOPOE OBLIO IMPHIIOKEHO K
MIPOBOJIHUKY B 3TO BpeMs. MI3MEHEHHUEM CONMPOTHUBIICHUS MPOBOJHUKA U PACCETHUEM TEILIa TIPH
€ro HarpeBaHUH MpeHedpeyb.

11 kiaace

KontpoabHnas padora no reme «MarauTHoe noJjie. JJ1eKTPOMATHUTHAST MHAYKIUSD)
A, B. B.

T8

1. MarauTHOE T10JI€ CYIIECTBYET. .. I Ts’ 1 lﬁ I
A. BOKpYT JABIKYIIMXCS MEKTPHUECKUX 3aPSIOB.

B. BOKpYT MIOOBIX 2MEKTPUUYECKHX 3apSIOB. .

B. BOKPYT MarHuTHBIX 3apafoB. L. BOKpyr I060TO0 Tena.

o1

2. Ha kakoM u©3 PHCYHKOB IPaBUIILHO II0Ka3aHO HaIpaBJIcHUE
UHAYKIUM MarHUTHOTO TI0JI, CO3/IaHHOI'O HOPSMBIM IPOBOTHUKOM C TOKOM.
— B

A.puc. A b.puc.b B.puc.B
3. Onpenenure noJtoChl KaTYIIKH C TOKOM. I
A. ceBep BBepxy  b. ceBep BHU3Y

B. ceBep cipaBa  I'. ceBep ciesa —

4. Kak HanpasjieHa cuia, IeHCTBYIOIas Ha IPOBOJHUK C TOKOM B MarHUTHOM g , ,
nose. e .
A. BBepx b. BHE3 « ¢+ B*
B. k Ham I'. or Hac

5. DIeKTpOH BieTaeT B MarHUTHoe moje. Onpenennurte HaNpaBiIeHUE CUIIbI

Jlopenua, neicTByrOnEen Ha 3JIEKTPOH. ! ==

A.BBepx  b.BEm3 B.xmam T orHac «

6. Maruurt BBOAUTCA B QAJIIOMHUHHEBOC KOJBIO TaK, KaK IIOKa3aHO Ha
PUCYHKE. HaHpaBHeHI/IC TOKa B KOJIBIIC YKa3aHO CTpeHKOﬁ. Kakum moarocoM MarHuT BBOAUTCA B

KOJIBII0? L, Al

A .TI0JIOKUTETBHBIM b. orpunatensHbIM 1

B. ceBepHBIM I'. FOxHBIM 178 \
7. Ha pucyHKe TNOKa3aHO M3MEHEHHE CHJIBI TOKAa B KaTYIIKE

WHIYKTUBHOCTH OT BpeMeHu. Monyns OJIC camoumHAyKIMu

IpUHUMAaeT HauOoJIbIlee 3HaUeHHE B IPOMEKYTKE BPEMEHHU 01234567 8te
A.0-Ic b.5-6¢cB.1-5¢ TI.6-8¢

8. Yacrtuma maccoit m, Hecymias 3apsii (, JABIXKETCS B OJHOPOJHOM MAarHMTHOM IIOJE C
uHayknuen B mo okpyxHoctm paamyca R co ckopocTero v. UTO NpOM3OHIET C paanycom
OpOUTHI, TEPHOJOM OOpallleHUs] U KUHETUYECKOM SHEpruei 4YacTHIbl IPH YBEIHUYEHHUH

WHIYKIIUM MAarHUTHOTO TTOJIs1?



®dusnyeckas BeJIMUUHA Ee nsmenenue
A. paanyc opOUTHI 1. yBenuuurcs
b. nmepuon obpamieHus 2. yMCHBIIIUTCS
B. kuHeTnueckas sHeprus 3. HE U3MEHUTCS

*

9. 3a 5 ¢ MarHUTHBIA MOTOK, IPOHU3BIBAIOIINI IIPOBOJIOYHYIO pamKy, I+4
yBenuuuiics ot 3 no 8§ BO. Uemy paBHo mpu sToM 3HaueHue DC 3
WHIYKIIUK B pamKe? 2
10. IlpsmonuHeWHBIH NPOBOAHMK JauMHOH 10 cM HaxomuTcs B 11: _
OJIHOPOJHOM MAarHUTHOM ToJje ¢ uHaykuuei 4 Ta U pacnoyiokeH Moj 1oz te
yriaom 30° Kk BEKTOpY MarHUTHON MHAYKIMU. Yemy paBHa cuiia, I€HCTBYIOIIAsl HA IPOBOJHUK CO
CTOPOHBI MArHUTHOTO TOJIsA, €CJIM CUJIa TOKa B MPOBOIHUKE 3 A?

11. Ha pucynke npezcTasieH rpaduk U3MEHEHHs CHIIBI TOKA C TCYCHHEM BPEMEHH B KaTYIIKE
MHAYKTUBHOCTBIO 6 MI'H. Onpenenute 3nauenue 3/]C caMOUHIyKINH.

12. C xkaxoi CKOPOCTBIO BBUICTACT a-4aCTHULlA M3 PAAUMOAKTUBHOI'O AJpa, €CJIM OHA, IIoIlaaas B
OAHOPOJHOC MArHuMTHOC I10JIC HH[[yKIIHCfI 2 Tn NEPHNCHAUKYJISIPHO €0 CHUJIOBBIM JIMHUSAM,

JBUXKETCS TI0 JIyre OKpY>KHOCTH paguycoMm 1 m? (Macca a-uacTuIlsl 6,7'10'27 KT, €€ 3apsij paBeH
3,2:10™" Kn)

Kountpoabnas padora no treme «Kosiebanusi 1 BOJHbBI»

Al. B ypaBHeHHMH TapMOHUYECKOTro KosieOanust q = mcos(wt +@p) BEIUYMHA, CTOSIIAs IO
3HaKOM KOCHHYCa, Ha3bIBACTCS

1)dazoit; 2) ammautynou 3apsaa;  3) NMKIMYECKOH 4acToTol;  4) HavambHO# (a3oii.

A2. Ha pucyHke nokasas rpaduk 3aBUCUMOCTH CHUJIbI TOKA  ima
B METAJUNINYECKOM IIPOBOJHUKE OT BpeMeHu. Onpenennure  + +
aMIUIUTYY U YaCTOTY KOJIeOaHUH CUJIBbI TOKA.

D10 MA, 8Tm; 2)I0MA,4Tu;  3)5MA, 0,125Tm;  4)5

MA, 0,25 I'n. z ° t.c
ot
C A3. Kak  u3MeHHuTCS  mepuon
T COOCTBEHHBIX JNIEKTPOMArHUTHBIX |
] i
L 2 KosieOaHUH B KOHTYype ( CM. pHC.), €Clln

kitou K nepesectu u3 nonoxkenus 1 B nonoxenue 27
1)ymenbIutes B 4 paza; 2) yBenuuuTcs B 4 pasa;
1K 3) yMeHbIIUTCS B 2 pa3a; 4) yBenuuuTtcs B 2 pasza
A4. B kakux cpemax MpoMCXOIUT PAcPOCTPAHEHHUE BOJHBI, B KOTOPOH BO3HHUKAIOT Jehopmaruu
casura?
1)B TBepABIX TeNax; 2)B XKHUIKOCTAX; 3) B KUAKOCTSIX U Ta3ax;
4)B TBEpIBIX TEJNAX, JKUIKOCTSIX U ra3ax.

B1. I'py3, moxBemieHHbli Ha mpyxuHE, 32 2 MUH coBepuma 360 konebanuii. Yemy paBHa
4acTOTa U MepuoJ Kosiebanui rpysa?

B2. B Tabmuie mokazaHo, Kak M3MEHSJICA 3apsJl KOHJACHCATOpa B KOJIeOATEILHOM KOHTYpPE C



TCYCHUCM BPCMCHU.

t,10-6 c 0 1 2 3 4 5 6 7 8 9

g, 10-6Kn 2 1,42 |0 -1,42 | -2 -1,42 | 0 142 |2 1,42

Boruncnurte EMKOCTh KOHAEHCATOPA B KOHTYPE, €CIIM MHIYKTUBHOCTb KAaTyIIKH paBHa 32 MI'H.

B3. KonebarenpHblli KOHTYp paauorepeaTdnKka cOAepKUT KoHaeHcatop éMkocThio 0,1 HO u
KaTyIKy WHAYKTUBHOCTHIO |1 MKI'H. Ha kakoi njauHe BONHBI paboTaeT paauorepeaaTIrK?
CKOPOCTB PacpOCTPaHEHHs HIEKTPOMArHUTHBIX BOJTH ¢ =3 - 10° M/c.

KOHTpOJII)HaH paﬁoTa no teme «Onruka. OCHOBBI cnenuaJabHOM TEOPUHU
OTHOCHUTCJIBHOCTH)

1. .]Iy‘l CBC€TA MaJa€T Ha 3CPKAJIbHYIO IMOBEPXHOCTH IIOJ YTJIOM 300 K €€ IIOBCPXHOCTH. quy
pPaBEH yroJj oTpaxxeHus?
1) 90° 2) 120° 3) 60° 4) 30°

2. B kakoM citydae cobuparomias IMH3a JaeT 0COOEHHO 0OJIbIIoe yBenuyeHue?
1) xorzma mpeaMeT HaxoIUTCS MEXKTY (OKYCOM U JTHMH30M

2) coOuparorias JMH3a HUKOTa He AeT YBEIMUEHHOTO U300paskeHus IpeaMeTa
3) Korja npeaMeT HaxOUTCs 3a IBOMHBIM (POKYCOM JIMH3BI

4) kornaa nmpeaMeT B GoKyce JTHH3BI

3. PaccrosiHMe oT mpeamera A0 JIMH3BI cocTaBiseT 0,5 M, a OT JTUH3BI 10 U300paxeHus - 1,2 M.

OHpe,I[CJ'II/ITC JIMHENHOE YBCIUYCHUC JIMH3BI.
1)1,2 2) 2,4 3)06 41,7

4. 3a Hempo3pauHbIM AMCKOM, OCBEUICHHBIM SIPKMM HCTOYHUKOM CBETa HEOOJIBLIOTO pa3Mmepa, B
LEHTpe TEHW MOXKHO OOHapyX HUTh cBeTioe MATHO. Kakoe ¢usnyeckoe siBIEHHE MpPHU 3TOM
HaOmronaercs?

1) npenomiieHue cBeTa 2) nossipu3anus cBera /
3) nudpakuus ceera 4) nucnepcus cBera n /

1
5. JIyd cBera MPOXOIUT MOCICIOBATENBHO YEPE3 TPU CPeABI C | /
MOKa3aTeJsIMU TpeloMiIeHus Ny, Ny, N3. Ha pucyHke nokasan i !
xon  cBeroBoro ayda. Kak  CcOOTHOCATCS — moKasaTend | pm, / ‘
IIPEIOMJIEHUS CPEL. -
1) ni>n,>n3 2) n1<ny, N>ng
3) N1>Ny, No<n3 4) N1<ny<ng

6. Jlyu Gemoro cBera MpOXOIUT Yepe3 Y3KyH HEmpo3pauHylo mienb. Ha skpaHe oroOpaxkaercs
YepeloBaHWE pPAAYXKHBIX W TEMHBIX Tmojoc. Kakoe ¢du3mdeckoe SBICHHE TIPH ITOM
HaOmronaeTcs?

1) mpenomMieHue cBera 2) monsipu3anus cBeta 3) nudpakmus cBeta  4) quCIepcus CBeTa




7. Ha pucyHke mokazaH XOJ CBETOBOTO Jydya CKBO3b CTEKJISIHHYIO MPHU3MY, HAXOMSIIYIOCS B
Bo3nyxe. Ecinu Touka O— 1EHTp OKPYKHOCTH, TO ITOKAa3aTelb IPEIOMIIEHHS CTEKIIa N paBEH.

cD AB OB oD
1)— 2)— A— 4) —

AB cD oD OB
8. 10 KaKkol CKOPOCTH HYKHO pa3orHaTh 3JeKTpoH. UToObl ero macca Obuia B 2 pa3a Oonblie
Macchl OKOs?
9. DIIeKTPOH ABMIKETCS CO CKOPOCThIO 0,6¢. OnpenenuTe UMITYIbC MJICKTPOHA.

10. Ha pucynke mokaszaH XoJ; Jiydeid B coOuparomieil auH3e. KakoBa omrmdeckas cujia dTOM
JUH3BI?

|
i
— T '\\\
=SSununE i EESs=
Y
I

11. Ha xakoM paccTOSHUM OT JHMH3bl ¢ (POKycHbIM paccrossHMeM 40 cM Hago MOMECTUTh
IIpeIMET, YTOOBI MOIYYUTh JEHCTBUTEIbHOE U300paKEHNE HA PACCTOSTHUU 2M OT JIMH3bI?

& ~

12. Ha pucyHke u3o0paxeHa TIJlaBHas 10fem
ONTUYECKas OChb JIMH3bl, TOJOXKEHUE

ONTHUYECKOTO IeHTpa O, HCTOYHUK CBETA S S’

S u ero umzobOpaxenue S’. DokycHOe » 0 *

PACCTOSAHUEC JIMH3bI paBHO

KonTpoJsbHasi pabora mo teme «JieMEHTBI ACTPOHOMMH U ACTPOPHU3NKID)

1. 1 nx (mapcek) paBeH...
a) 150 muu.xkm;  0) 3,26 cB. met;  B) 1 cB.rox; 1) 100 MuH. KM.

2. K10 13 y4€HBIX OTKPBUT 3aKOHBI JIBFOKCHUS TUTAHET?
a) lanuneit; ©6) Konmepuuk;  B) Kemnep; r) HetoToH.

3. VKaxuTe 2JIeMeHTHI, cocTapisitoiue armochepy ConHia.
a) kopoHa 0) conmHeuHblil BeTep B) poTochepa r) xpomocdepa 1) naTHa

4. B xakyro rpynnupoBKy 3B€31 Ha auarpamme [ 'eprmmpynra-Paccena Bxonut Cosnnue?
a) B IIOCJIEI0BATEIbHOCTD CBEPXTUTAHTOB;

0) B IOCIIEI0BATEIBHOCTh CyOKAPIINKOB;

B) B IVIaBHYIO M1OCJIEI0BATELHOCTD;

T') B [IOCJIEZIOBATEILHOCTD OEJbIX KAPJIUKOB.



5. ConHile BeIpaOaThIBACT SHEPTHUIO MYTEM. ..
a) SIZICPHBIX PeaKIIui; 0) TEpMOSIZICPHBIX PEAKITU;
I') CKOPOCTH JIBUJKEHUSI aTOMHBIX SIJIED; I') U3JTy4EHUsl.

6. ConHIle TPUHAUIEKHUT K CIIEKTPATBHOMY KJIacCy...
a) F; 0) G; B) K; r) M.

7. YKaxkuTe mopsJI0K CIe0BaHus JTYHHBIX (as3.
a) [Tocnenusis yerBepts 0) HoBomynue B) [lomHonynue 1) [lepBast ueTBepTh

8. ComocraBbTe Kiacc 3BE3bI C €€ OIHCAaHUEM:

Kiace Onucanue

1O A)l'oryboBaro-6enbie 38E311b1 ¢ Temneparypoit 10-30 teic. K.

2)B b) XKénteie 3BE31b1, ¢ TEMmepaTypoii moBepxHocTu 5000-6000 K.
3)G B) YasTpaxononusie 38371561 ¢ Temmepatypoit 300-500 K.

4) K I') OpankeBebie 3BE311b1 ¢ Temnepatypoit 3500-5000 K.

5)Y 1) Ouenb ropstane roiryosie 38E31b1 ¢ Temneparypoit 30-60 teic. K.

9. ComocTaBbTe ITOHATHE C OIIPCACIICHUCM:

[Tonstue Omnpenenenne

1) Bomun A) Tena, umetromue Gopmy, OJIM3KYIO K CPEPUICCKON, ABUKYIITHECS
2) Ilnanera BOKpPYT 3Be37sl B €€ TpaBUTAIIMOHHOM TIOJI€, CBETSIIHNECS
3) 3Be3na OTPaXEHHBIM OT 3BE3/bl CBETOM M PACYUCTHBIIHE 00JIACTh CBOCH
4) Meteoput OpOUTHI OT APYTUX MEIKUX O0BEKTOB.

b) Teno xocMHUYeCKOTrO MPOUCXOKICHUS, yIaBllee Ha MOBEPXHOCTb
KpPYITHOTO HEOECHOT0 0OBEKTA.

B) MaccuBHbIi ra30BbIi 11ap, U3TYYAIOMIUN CBET U YAEPKUBAEMBIN B

COCTOSIHUM paBHOBECHUs CHJIAaMH COOCTBEHHOW TIpaBUTAllUd U

BHYTPEHHUM JIaBJIEHUEM, B HeApax KOTOPOro MPOUCXOAAT (WM

IIPOUCXOJWIN PAHEE) PEAKIIMH TEPMOSIEPHOIO CUHTE3A.

I') SApkuii orueHHblil map Ha Hebe, 0Opa3oBaBLIMIICS B pe3yibTare
BTOP’KEHUSI METEOPUTHOT'O TeJIa B aTMOochepy 3eMiTu.

1) HebGecnoe Teno, KOTOpoe B JPEBHOCTH PHCOBAIA B BHJIE

OTpYOJIEHHOM TOJIOBBI, JeTsAled mno He0y ¢ pa3BUBAIOLIMMHUCS

BOJIOCAMH.

10.  Ha xakoMm pacCTOSHUM HAXOJWTCS TaJaKTHKa, €CIM CKOPOCTh € yIaJeHHs COCTaBISET
20000 xkm/c? ITocTosiHHyt0 Xa606a npuHATh paBHOK 70 kM/cMIIK.

11.  Ompenenurte Temmeparypy 3Be3bl, €CIU B €€ CHEKTpe MaKCUMyM HHTEHCHUBHOCTH
W3JIy4EeHMS IPUXOAUTCS HA IMHY BOJIHBI paBHYIO 230 HM.



Peanmamm BOCIIUTATECJIBHOIO MNOTCHIIMAJIA HA YPOKAX

Peanuzanus BOCHIHMTATEILHOIO MOTCHIIMAA YpOKa mpeAnojaract OpUCHTALIUIO Ha
HOCJIICBBIC TMPUOPUTETHI, CBA3AHHBIC C BO3PACTHBIMU O0COOCHHOCTSIMU IIKOJBbHHKA, €TI0
BCAYIIYIO ACATCIBHOCTDL, YTO o0ecrecYnBacT:

- YCTAaHOBJICHUE JOBEPUTEIBHBIX OTHOLICHUM MEXAY YYMTEIEM H €ro
YYEHHKaMH, CHOCOOCTBYIOLIMX MO3UTUBHOMY BOCHPHUATHIO ydallUMHCS TpeOOBaHUN U
npoch0 yuuTens, NPUBJICYCHUIO MX BHUMaHHS K OOCYyXJaeMoW Ha ypoke HH(pOpMaIuw,
AKTUBM3ALIMM X IT03HABATEIbHOU JCSITEIBHOCTH;

- [IPUBJICYCHUE BHUMAHMS LIKOJIBHUKOB K LIEGHHOCTHOMY ACIEKTY U3y4aeMbIX

Ha ypOKax SBIICHUH, opraHu3anus MX paboThl C MOJy4yaeMOW Ha YpPOKE COIHAJIbHO
3HaYUMOW HH(OpMAIEH—MHUIIMUPOBAHUE €€ OOCYXIEHUS, BBICKA3bIBAHUS YYalIMMUCS
CBOEro MHEHHSI 10 €€ TTOBO/IY, BEIPA0OTKU CBOETO K HEM OTHOIICHUS;

— OpraHU3aIMI0 Ha YPOKaX AKTUBHOM JIEATEIBbHOCTH YYalllMXCS, B TOM YHCIIE
ITIOMCKOBO-UCCIIEI0BATEIbCKON, HAa PA3HBIX YPOBHSX IIO3HABATEIBHOM CAMOCTOSTEIbHOCTH
(B 9TOM U 3aKJIIOYaeTcs BaKHEHIee YyCIIOBUE peanu3allii BOCHUTATEILHOTO MOTEHIMaa
COBPEMEHHOTI'0 YPOKa — aKTUBHAs IIO3HABAaTENbHAs ACSTEIbHOCTD JETEH);

— HCIIOJIb30BAaHUE BOCIMTATENbHBIX BO3MOXKHOCTEH COJEp)KaHUs y4eOHOro

npeaMera  4epe3 JIGMOHCTPALUIO JIETSM IPHUMEPOB OTBETCTBEHHOTO, T'PAXKITAHCKOTO
MOBEJICHUS, TIPOSIBJICHHUSI YCIIOBEKONIOOMST W JIOOPOCEpACYHOCTH, depe3 MoJa00p
COOTBETCTBYIOIIMX TEKCTOB JJIsl YTCHHUS, 3a/1a4 JUI PEUICHHUs, IPOOIEMHBIX CUTYAIHH IS
00CyX/IeHus B KJlacce.

B opranmzanum npoumecca BOCHHTAHHUSI MCHOJIB3YeTCS MOTEHUHAJT YPOKa,
HCHOJIb3YIOTCS cileyIolue BUAbI U (pOPMBI JeATeJbHOCTHU:

— 3aHATUS — YPOKH, 3aHATHUA-IKCKYPCHH, KOTOpBIE, PacIIMpsOT 00pa3oBaTelbHOE
IPOCTPAHCTBO NPEAMETa, BOCIUTHIBAIOT JIO00BH K MPEKPACHOMY, K MPHUPOIE, K POTHOMY
ropoay;

— WHTEpPaKTUBHBIM (opmar 3aHATUH B My3ee, KOTOpPbIM CHOCOOCTBYET
3¢ (HEeKTUBHOMY 3aKpEIIEHUIO TEM YPOKa;

— TeMaTHYeCKHe  IPOEKThI,  CIOCOOCTBYIOIIME  PACKPBITHIO  TBOPYECKHUX
crocoOHocTel  0o0yJaroImuxcs ¢ pa3HbIMH OOpa30BaTelbHBIMU  MOTPEOHOCTSIMU U
WH/IMBUYaJIbHBIMU BO3MOKHOCTSIMU;

— IpeaMeTHble  oOpa3oBaTeibHble  COOBITHS  (IIpeMETHBlE  Hemenu)  Juis
OOyJarommxcsi C TIeNbl0  Pa3BUTHS IIO3HABATEBHOM ¥ TBOPYECKOM AaKTHBHOCTH,
WHHUIMATHBHOCTH B PA3JIMYHBIX chepax MpeAMETHON AESTEIbHOCTH;

— yueOHbIe (OIMMITHAIBI, 3aHUMATENIbHBIC YPOKH U MATUMHHYTKH, YPOK — JIEIOBast
urpa;

— YpOK — MyTelIeCTBHE, YPOK MacTep-KJIacc, ypOK-UCCIEOBaHUE U JIp.);

— ucnonp3zoBanue MWKT u  JIUCTaHIMOHHBIX 0Opa30BaTENbHBIX TEXHOJOTHM
o0ydeHusi, 0OecleunBaIOUINX COBPEMEHHBIE AKTUBHOCTH OOydarommxcs (IporpaMMsl-
TpEHaXephl, TECThI, 3a4€Thl B 3JICKTPOHHBIX MPUIIOKEHUSX, MYTbTUMEAUNHBIE TPE3CHTAIUH,
Hay4YHO-TIONYJISIpHBIE nepeaadyd, (uIbMbI, OOydarolmMe CalThl, YpPOKH OHJIANH,
BU/JICOJIEKIINH, OHJIAWH-KOH(QEPEHIIUH U JIp.);



[TpumeHeHne Ha ypoKe HHTEPAKTHUBHBIX (hOPM pabOThI yUaIIUXCA:

— HHTEIUIEKTyaJbHbIX WP, IUAAKTUYECKOro Tearpa, TIPYNIOBOM pabOThl WU
paboTHI B Iapax;

— HCHOJb30BaHUE BU3YyaJIbHBIX 00pa3oB  (IPEAMETHO-3CTETUYECKOH  Cpebl,
HasAHas

— aruTanus MKOJbHBIX CTEHJI0B, IPEMETHOM HAIIPaBIEHHOCTH);

— BKJIIOUEHHUE B YPOK UIPOBBIX IIPOLIEYP, KOTOPHIE IIOMOTAIOT MOAAEPKATh

— MOTHMBALMIO JE€TEM K [IOJIYYEHUIO 3HAaHUM, HAJIAXKUBAHUIO IIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLICHWH B KJIAcCe, MOMOTAal0T YCTAaHOBJICHUIO I100pOXKenIaTenbHON
arMocdepsl BO BpeMs ypoka (COTpYIHUYECTBO, TOOLIPEHHE, T0BEPHE, TIOPYUEHHE BaKHOTO
Jier1a, SMIATHUs, CO3/1aHue CUTYalluU ycIiexa);

— OpraHu3alys  HAacTaBHMYECTBA  MOTHMBUPOBAaHHBIX UM DPYAUPOBAHHBIX
o0y4arolMXcsl HajJ MEHee YCHEeBAIOIMMH OJHOKJIACCHUKAMH, 4YTO JaeT ILIKOJIbHUKAM
COLIMAJIbHO 3HAYMMBIH OIBIT COTPYAHUYECTBA U B3AUMHOW ITOMOILIH;

— pedIeKchn U CaMOOIICHKH, IJIAHUPOBAHUS IEATEIIbHOCTH, BUICHUS TPAaBUIIBHOTO
BEKTOpa JJIs JaJIbHEHIIET0 pa3BUTHUSI CIOCOOHOCTEH;

— MHCIOJIb30BaHUE Ia/IKETOB, OTKPBITHIX 00Pa30BaTEIbHBIX PECYPCOB, CUCTEM

— YIpaBJEHHUsA, YTO IIO3BOJSAET CO3/4aTh YCIOBHS JUIS pEalu3alvy IPUHLHUIIOB:
«o0Opa3oBaHue JUIs Bcex», «00pa3oBaHKe Yepe3 BCIO JKU3HbY», 00pa30BaHHUE «BCET/Ia, BE3/IE
U B Jr00oe BpeMs». Y oOydamomuxcs pa3BUBAIOTCS HABBIKM COTPYIHHYECTBA,
KOMMYHHKAIMM, COLMAJbHONH OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTHYECKH MBICIHTb,
OIEPATUBHO U KAYECTBEHHO PELIaTh MPOOJIeMbl; BOCIIUTHIBAETCS IECHHOCTHOE OTHOLIEHHE K
MUDPY.

HenpeppiBHBI MOMCK THpHeMOB U (GOpM  B3aUMOJCIHCTBUS IENAaroroB u
o0yyaronuxcsi Ha y4eOHOM 3aHSITHH MO3BOJISIET NMPUOOPETEHHBIM 3HAHUSIM, OTHOILIEHUSIM U
OIBITY MIEPENUTH B COLIMAIILHO 3HAYUMBbIE BUJIbI CAMOCTOSATEIILHON JI€ATEIBHOCTH.
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