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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypoOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3aIusaXx Pocculickon Oenepanun, pean3yOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydeHHH X Qu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAYYHBIMU Yy4E€OHBIMM TMpeaMeramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (hpu3nku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPUPOJIBI, BBICTyMas B
Ka4yecTBE yueOHOro MpeJMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri um actpoHommuei. Mcmonp3oBaHWE W aKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
WN3yuyenne QU3MKM BHOCHT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBy kypca Gusuku sl YpOBHS CpeIHEro oOIero oopa3oBaHUA
MOJIOXKEH psAX WACH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beUHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIseTcs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIMANa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npeamnojaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX U TEXHOJOTMYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM palliOHAIBHOTO MPUPOIOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (U3MKA Ha ypOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TeOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, U1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpraHM3allui SKCIECPUMEHTAIBHON JESITEIIbHOCTH O00YyYaroluXcsl.
Jlns  Ga3oBoro ypoBHS Kypca (U3HMKM — 3TO HCIOJIB30BAaHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
paKTHYECKUX paboT. BolaeneHue B ykazaHHOM MepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIpHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aIoUIMMHCST YMEHHUSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIEIOBAHMUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YIENSETCS PELICHUI0 PacdyE€THBIX M KayeCTBEHHBIX
3anad. Ilpu 3TOM A pacu€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON (PU3NYECKON MOJEIIBIO, TTO3BOJISIOIINE IPUMEHATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK M WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISTFOTCS 3a/IaHUS Ha
0oOBsSICHEHHE TPOTEKaHUS (PU3MUECKUX SBICHUN W TIPOIIECCOB B OKpPYXKAIOMIEH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyallud TPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCleUeHHI0 y4eOHOro rmpoiecca 0a30BBIM ypOBEHBb Kypca
(bU3UKHM HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs JOJDKEH U3Y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kaOuHere (QU3MKM JOKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OO0OpYJOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (U3MKE YUYEHUUYECKUX MPAKTUYECKUX PabOT U JEeMOHCTPAIIMOHHOEC
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  OOCCIICUYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYEHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTUYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYarommxca. TeMaTH4ecKue KOMIUIEKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJISIMU U3yUeHHsI GU3UKH B 00111eM 00pa30BaHUU SBIISIIOTCS :

e (QopMHpOBaHHE HMHTEpPECA W CTPEMJICHHS OOYYAIOMUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTUE HX HHTEIUIEKTYyaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BHUTHE IMPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUS U (POPMHUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY/KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa HN3yYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne ymMeHUN OOBSCHATH SBICHUA C HUCIHOJH30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

o (opmupoBaHue mpencTaBICHUN O poind (PUWMKH IS PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX 1eNield 00ecTeunBaeTcs peleHneM CIeAyIoNuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHEe yMEHUH NPUMEHITH TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUU B TPUPOAEC U Uil TNPUHATHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckol Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKHX OCHOB W MPHUHIIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3yJbTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kimacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBaHHBIM, YUUTENIb JIEJaeT BBIOOD
NPOBEJCHUs JIa0OPAaTOPHBIX PabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble METOIBI ITO3HAHUS OKPYKAIOILIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (pU3MYECKUX SIBICHUNU M MpolieccoB. HayuyHble THMOTE3bI.
duznyeckrue 3aKOHbI U TeOpUH. ['paHHIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKECHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOEKIHUH HA OCHU CHUCTEMBI KOOPJMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJMHEHHOE IBIKeHHUE. I paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBvkeHue. [IBHKEHME  MaTrepualbHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIO0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOMCTBA UM IPAKTUUYECKOE IIPUMEHEHHE: CIUIOMETP,
JNBU>)KEHUE CHAPSAIOB, LIENIHBIC U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHUS C LIEJBbIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS MEXKAY NyTSAMH, MPONUICHHBIMU TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocurenbHOCcTH  ['amunes. Ilepebii  3akoH  HbrotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttsirorenus. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B AKUIKOCTH WIIH rase.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYE€HUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOW TOUKHM (Tejia), CHUCTEMBbl MaTepHAIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIYJibca Tella. 3aKOH COXpPAaHEHHS HMMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMUpoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIH.

[ToTeHnnanbHple W HEMOTCHIUAJIBHBIC  CHJIBL. CBs3b  paboThI
HEMOTEHIIUAbHBIX CHJI C M3MCHCHHUEM MEXaHWUYECKOW DSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepnl MoJieky. KonmdectBo BemecTBa. [loctossHHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HACaNIbHOrO rasza. AOCOJOTHash TeMmmepaTypa Kak mepa
CpeHEW KHUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUs dYacTull rasza. l[llkana
temrieparyp KenbBuHa. ['a30oBbeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3OMPOLECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABJICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJECAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii axkcnepumenm, 1abopamopHsie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE MU3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmoauHamuueckass cucremMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIoco0BI €€ n3mMeHeHus. KomnuecTBo TermioTel u pabora. BHyTpenHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YCHUE. Y JeIbHAs TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLeccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOUMIIBL ~ OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOWCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH pabOThl: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTMH IMOJYyUYECHHsS] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Tela. OJEeKTpUdeckuil 3apsa. J[Ba BuAa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJMHMKHM, OUANEKTPUKU W MOJTYNPOBOJHUKH. 3aKOH COXpPAaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUYECKUI 3apsl.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULMU DIIEKTPUYECKUX T0JIEU. JIMHUM HANpPsKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

Pabora cun  snektpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUANoB. [IpOBONHMKM W [OUINIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHUE AIIEKTPOIpPHUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUTACTHUH, PACCTOSIHUS MEXKAY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COEIUHEHUE TPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasi CHJIa U BHYTPEHHEE CONPOTHBIEHUE HMCTOYHUKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIABIX  METALUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJIECKTPOJIMUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckre yCTpOMCTBA M TMPAKTHYECKOE MPUMEHEHUE: aMIepMETD,
BOJBTMETP, PEOCTAaT, HCTOYHUKHU TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

CMmeniaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3MeKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YypaBHEHWH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe NBUKEHUE B KMBOU mpupone, nuddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TN, XUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE ABMKEHUH C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIUIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), ABUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuoOopHI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHUMHAA UHOYKUUA

[ToctossHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrop MarHuTHOW uHAYKUMU. [IpuHuun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJI€ TPOBOAHMKA C TOKOM. KapTuHa JWHUNA WHIYKUHU
MAarHUTHOTO TOJsl JJIMHHOTO MPSIMOTO IMPOBOJHUKA M 3aMKHYTOrO KOJBLEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. [[BH)KEHHUE 3apsSyKEHHON YaCTUIIBI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOWMHU. [loTOK BEkTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ODIEKTPOIABIKYIIAs Cuila HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTE.  SIBIEHHME CAaMOMHAYKIMH. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABWKYIIEN CUJIbI MHAYKLIUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmMpoOMaAZHUMHbIE KO1€DAHUA

Konebarenbnas  cucrtema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, vacrora, amruiutyaa u (aza xosieOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. @dopmyna Tomcona. 3akoH coxXpaHEHHs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CWJIbI TOKa M
HaIpsHKEHUS.

Tpaucdopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MabIX KOJeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMaAzZHUNHbBLE 60IHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3IyUYECHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HabGmronenne oTpakeHus ¥ MPEJIOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaXCHUE,
IpesioMJIeHUEe, NOaspu3anus, Judpakums, UHTEpPEpeHIIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHHUs cBeTa. [locTtpoeHue nzolOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DdokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIHUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WnaTtepdepenuuss cBera. KorepeHTHbIE HUCTOYHUKH.
YcnoBuss HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJA€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHHE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TU(PPAKITHOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MeXaHuUkKd.  llocTymaTsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpalIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. 3Heprm[
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBsa3u sHEpruu PoTOHA C €r0 YACTOTOW. DHEPrus
¥ UMIyJIbC (HOTOHA.
OTtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa s Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne ycTpoicTBA M MPAKTHUUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIIL.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJIOPO/IaA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, J10KA3bIBAIOIIME CJIOKHOCTh CTpOEHHs snapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeuTpoHa. Hykionnas mopens sapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA M TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 s1€Ep.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hr3ndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM TMOCJIEA0BATEIbHOCTH. BHYTpeHHEe CTpOeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPBI B AIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponpr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON chepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHpPOBAaHUM TIPEJCTAaBICHUNA O (UUYECKOM KapTUHE MHUpa, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kilacce ocymiecTBIsIETCS ¢
y4ETOM COJAEPXKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHHE, HAy4dHbI (akT, rumnore3a, (U3MYecKass BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHCTEMBI YPaBHEHHM, TPUTOHOMETPHUUECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIMI, TPU3HAKA TOM00US TPEYroJbHUKOB,
onpeiesieHne TIOMAAU IIOCKUX (GUryp u o0bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTHYECKUE SIBJICHUS B )KUBOW NPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JWHUM DIEKTpONEpenad, TIE€HEpaToOp IMEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30DP,
anteHHa, TtenedoH, CBYU-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIEC PE3yJabTAThl OCBOCHUSI yueOHOro npeaMera «Ou3nKay JT0KHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTb OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPECHHE KU3ZHECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMHM 00YJaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakKITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIEC B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl ICTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HaHHE TI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IUIAHUPOBAHUE U OCYILIECTBIICHHUE JIEUCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OIbITa JEATEIbHOCTH HKOJOTMYECKOM HalpaBIECHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO  (DOPMYJIMPOBaTh M aKTyaJM3UpPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCTIEACTBUMN ACATEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJHATH paboOTy B  YCIOBHSIX pEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBHIMA TOHSITHSIMU W METOJAMH
bu3nYecKol HAyKH;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHHs 3a7ad (PU3HUECKOTO COACp)KaHUS, MPUMEHEHHIO Pa3UYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpEeTaluy, MPeoO0pa3OoBaHUI0 W TPHUMEHEHHI0O B Pa3IMYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajauvy,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYyJIHUPOBATH COOCTBCHHBIC 3a/Jadyll B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTUYECKYIO 00JIacTh
KHU3HEICITEITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMM IOJIy4E€HUS MHPOpMAIUHU (PU3UUECKOTO COJEp)KaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpeACTBa  HMHMOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOepekeHUs, MpPaBOBBIX U ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayAUTOPUH, BHIOMPAs ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX PU3UKU U BO BHEYPOUHOU €S TEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiv ¢ YYETOM MHEHHMH Y4YaCTHHUKOB, OOCYXAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATbh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENbHYIO ACSTENBHOCTh B OOJACTH
(GU3MKH W aCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOTHEHHS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEMOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO J3PYAUIMA B O0JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3YyJbTaTOB U
OCHOBaAHUI;

WCIIOJIB30BaTh NMPUEMBI pedieKCUU AJIsi OIIEHKU CUTYyalluu, BIOOpa BEPHOIO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO NPUHUMATh PEIICHUS MO UX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpH aHAIU3€ Pe3yJIbTaTOB
JeSTEIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

NpPUHUMATh MOTHBBI M apTryMEHTHl JAPYTUX TMpPHU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIONICTO CIIOCOOHOCTh IIOHMMATh CBOE YMOLIMOHAIEHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMU, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMH3M, HHUIIMATUBHOCTb, YMEHHME JEHCTBOBAaTb HCXOJS W3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATLHBIX HABBIKOB, BKIIOUAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMmeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJib U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEpI[MajJbHasl CHCTeMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHHMS Ta30B, )KUIAKOCTENM U TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (puU3NUECKUe SIBJICHUS (IIPOLECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



AJEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCALUs, IUIABIICHUE, KPUCTAJUIM3alvs, KHUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpEBaHUU B 3aKPBITOM
COCyZle, CBS3b MEXAY IapaMeTpaMu COCTOSHUSA Tra3a B  M30Ipolieccax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBIXKCHUE, UCMOIb3Yysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIC TEJa, KHHETHUYECKasi PHEPrus, MOTCHIMAIbHAS SHEPrusi, MeXaHW4YecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NPU ONHCAaHUW TMPABWIBHO TPAKTOBAThH
(GU3UYECKU CMBICI HCMOJB3yEMbIX BEJIMYMH, MX OOO3HAYEHUS U CIAUHUIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

ONUCHIBATh H3YYEHHbIC TEIJIOBBICE CBOMCTBA TE€JI UM TEIUJIOBBIE SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJICKYJ, CPEAHEKBaJIpaTUUHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENsI; TMPU OMHCAHUH
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMHU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBAaTh (DUIUUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYHMH, WX OOO3HAYEHWS U €IUHHUIIBI; YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3myeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u I 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHUYECKOM HSHEPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIHUII CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHS HHEPUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPIUU TEIUIOBOTO JBHKEHHUS MOJIEKYII C
a0COIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMaTH4YEeCKOE BbIpAXKEHUE U YCIOBUS (FpaHUIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIBI  ACHUCTBUS  MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUSI UX 0€30MacCHOTO HUCIIOJIL30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBaTh npoOieMy/3agady M TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 TMPEJIOKEHHOTO OO0OpYAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJBHBIA CIOCOO M3MEPEHHS M HCIOJIb30BaTh W3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXAy  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
dbuKCUpOBaTh PE3yJbTATHl TOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TaOIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEIOBAHNS,

co0Jiro1aTh MpaBmwiIa 0€30MacHOro TpyAa MpU MPOBEJACHUU UCCICAOBAaHUN B
paMKax y4deOHOTO DJKCIIEpPUMEHTa, Y4eOHO-HCCIENOBATEIbCKON W TMPOEKTHOU
JIEATeIbHOCTH C HCIOJIb30BAHHEM H3MEPHUTEIbHBIX YCTPONCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbhIE 3a7ayd C SIBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpaATh (PU3UUYECKYI0 MOJIEIb, BBIACHATh (PU3UYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBIE ISl €€ pelleHusi, MPOBOAUTh Pacu€Thl U OLIEHUBATh PEaJbHOCTh
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEeHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JU1sl obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyHONbl, pPAMOHAIBHO PpACHpEneisTh OOSI3aHHOCTH U
IUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJCKBATHO OICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HA MPUMEPAX POiIb U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHUECKON NEATEITHHOCTH IOJEH, IEeNOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (PU3MYCCKUX MOJIEIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAas MOJENbh aTOMHOTO sApa NpHU peUIeHUH (HU3HUECKUX
3ajay;

pacmo3HaBaTh (pu3nUeckue sBICHUS (MPOIECCh) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKHN W KBAaHTOBOW (DM3UKH: AJIEKTPUUECKAs MMPOBOIUMOCTb,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCUCTBUS TOKAa, B3aUMOJICHCTBHUE
MarHWTOB, OJEKTPOMAarHWTHAas WHAYKIMS, JCWCTBUE MArHUTHOTO TIOJS Ha
POBOAHUK C TOKOM W JBIKYIIUWCS 3apsll, AJIEKTPOMarHUTHBIE KoyeOaHUS U
BOJIHBI, MPSAMOJUHEHHOE paCIpOCTPAHEHUE CBETa, OTPaKEHUE, MPETIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, €eCTECTBEHHas M HCKYCCTBEHHas

PaIHOAKTUBHOCTb;
ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUUECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  Pa3IUYHBIX  Cpel) H

AIEKTPOMArHUTHBIC SIBIEHUS (TPOIECChI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps]l, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, BJIEKTPUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTCHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO IMoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO W MArHUTHOIO IIOJIEW, MEPHOJ] MU YacToTa
KojeOaHuii B KoieOaTeIbHOM KOHTYpe, 3apsi] U CWiIa ToKa B IIpolecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (POKYyCHOE paCCTOSHHE W
ONTUYECKasl CHUJIa JMH3bl, IPU OMNUCAHUM MPABWIBHO TPAKTOBATh (U3UUYECKUIA
CMBICIT HCIIOJNB3YEMBIX BEITUYMH, HX OO0O3HAYCHHWs] W CAMHUIIBI, YKa3bIBATh
dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIHYMHY C JIPYyTUMHA
BEJIMYMHAMM;

ONMUCHIBATh H3YYECHHBIC KBAHTOBBIC SBIEHUS M IPOLECCHI, HCIOJb3YS
du3nYecKue BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUO] MOJdypacnana, SHEPrus CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3NYECKHUE MPOIIECCHl U SIBJICHUS, UCHOJB3Yyd (pu3nueckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI MTOCIEA0BATENBHOIO U MAPAIIIETBHOTO
COCOMHEHUs IPOBOIHUKOB, 3aKOoH Jxoynsa—JleHma, 3aKOH 3IEKTPOMarHUTHOU
WHJIYKI[UU, 3aKOH MPSIMOJIMHEWMHOTO pACIPOCTPAHECHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODWHIITEHHA ans Pororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MpU 3TOM pa3jinyaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsi TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (U3HUECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady U TUNOTE3y YYEOHOro SKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O00O0pYIOBaHUS, MPOBOIUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBbIE U3MEPECHUS (PU3NYECKUX BEJIHYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CIIOCOO HW3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHBIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MUYECKUX BEIWYMH C HCIOJIH30BAHUEM
NPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBAThH
PE3yNIBTATHl MOJYYECHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmroaTh mpaBuiia 0€30MacHOTO TPyJa MPHU MPOBEACHUU HMCCIEIOBAaHUIN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIICOBATEIBCKON W MPOCKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THblE 3aJa4d C SBHO 3aJlaHHOW (PU3MYECKOM MOJETbIO,
UCIIONIB3YS (PM3MYECKUE 3aKOHBI W TIPUHIIUATIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a]1a4u
BBIOMpaTh (PU3NUYECKYI0 MOJENb, BBLACIATh (DU3NUYECKUE BEIUYUHBI U (DOPMYIIHI,



HeoOXonuMbIe ISl €€ pEelIeHUs, NPOBOAUTH PAcU€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelIaTh KaYeCTBEHHBIC 3a1a4l: BBICTPAUBATh JIOTUYECKU HENIPOTUBOPEUYUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM HAa HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIIMOHHbIE TEXHOJOTUM JJIA MOUCKA, CTPYKTYPUPOBAaHHUS, UHTEPIPETALUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3innyaTh yCcJIOBUsA WX 0€30MaCHOr0 MCMHOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TpUOOpaMH M TEXHUYECKUMHU
yCTPOIMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPyNNbl, PALUOHAIBHO PpACHpPEleNsITh OOS3aHHOCTU U
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METORT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI 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

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97c
MexaHWYeCcKHEe U 3JIEKTPOMArHUTHbBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEIMATIBHOW TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
N bubmuoreka [JOK
4.1 6
IICMEHTEL KBAHTOBOH ONTHKH https://m.edso0.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 EtTrSsJ:I/I;Ir?].T:;?)(])_.I S/I;f41097c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l rzf:c;;ig r(S/I;f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

10 KJIACC
N KoiaunuecTBO 4yacos DJIeKTPOHHBbIE
o
n/ | Tema ypoka KoHTpoJbHBI lpakruye | Jara tupposLIe
Bcero CKHE H3yYeHUst o0pa3oBaTejibHbIE
I e padoThI
paﬁon PE€CYpPChI
dusuka — Hayka o0 Ipupoe.
Hayuneie MCT(})/K bl HO?I,)H:)HI/JIISI 1 04.09.2023 bubmmorexa TTOK
¥ o o https://m.edsoo.ru/ff0c32e2
OKPYKAFOIIIET0 MHUpa
Ponb u mecto pusuku B
OPMHUPOBAHUHU COBPEMEHHON
;ll)ap HOI;I KapTUHBI 1\/?14 a, B 1 07.09.2023 bubmorexa LOK
v P . pa, T https://m.edsoo.ru/ffoc33e6
MPAKTUYECKOU JIeATeTLHOCTH
monei
MexaHnueckoe OBUKECHUE.
OTHOCUTENBLHOCTD EuG 1OK
HOIHnOTEKA
. 1 11.09.2023
MEXAHHHECCKOTO JIBHACHIA https://m.edsoo.ru/ff0c3508
[Tepemernenue, CKOPOCTh,
YCKOpEHHUE
P -
ABHOMEPHOE MPSMOJIUHEHHOE 1 14.09.2023 bu6mmoreka [JOK
IBUKECHUE https://m.edsoo.ru/ff0c3620
P
aBHoyCKOp?HHOG 1 18.09.2023 bubnuorexa [IOK
MPSAMOJIMHEWHOE JBU)KCHUE https://m.edsoo.ru/ff0c372e
CBo0OOHOE TTaIEHNE.
VYcko SHI/IC CBOI[60 HOT'O 1 21.09.2023 bubmorexa LIOK
p a T https://m.edsoo.ru/ff0c39cc
MmageHust
KpuBosmHeliHOe nBUXEHUE. 1 25.09.2023 bu6mmoreka [JOK



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

JIBr>KeHrEe MaTepuanbHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyuHIHAII OTHOCUTENBHOCTH
lNasmnes. MHepuumanbHbie

bu6mmoreka [IOK

8 28.09.2023
cucrteMsbl orcuera. [lepBslii https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina. [Tpunuun
cynepno3umnuu cui. Bropouw bubnuorexa [JOK

9 02.10.2023
3aKkoH HproToHa 111 https://m.edsoo.ru/ff0c3be8
MaTepuaTbHOW TOUKU

10 Tperun 3akoH HeroTOoHA 1151 05.10.2023 bu6moreka [IOK
MaTepHalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO TATOTCHHUSI. BuG 110K

nonmmoTexa

11 Cuna Tsoxectu. [lepBas 09.10.2023 httos://m.edsoo.ru/Ff0c3d00
KOCMUYecKasi CKOPOCTb
Cuina ynpyroctu. 3akoH ['yka. bubnuoreka [IOK

12 12.10.2023
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment

13 Tpenusi. Cuiia COpOTUBIICHUS 16.10.2023 bubnuoreka [JOK
MpY IBMOKEHUHU TEJ1a B https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WU ra3e
[ToctynarensHoe u
BpallaTeIbHOe JBIKEHUE

14 abCOIIOTHO TBEPOTO Tena. 19.10.2023 bubnuorexa [JOK
MowmenT cuisl. [lnedo cuiesl. https://m.edsoo.ru/ff0c41a6
Ycnosus paBHOBeCHs TBEPIOTO
Tena

15 Nmnynsc MmaTepuanbHOU TOUKH, 23.10.2023 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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CHUCTEMBbI MaTEPHAIbHBIX TOYCK.
Nmnynsc cuiibl. 3aKkoH
COXpaHEHUs UMITYJIbCA.
PeaxkTnBHOE JBIDKCHUE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepuaibHON TOUkH. Teopema
00 N3MEHEHNU KHHETUYECKOW
SHEpruu

26.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[ToreHnmanpHas sHEpPIUst
yrapyro ae(popMupoBaHHOW
npyxuHsl. [loreHnnanbHas
SHEPTHUs Teja BOIU3U
MOBEPXHOCTH 3€MJIU

06.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTeHnmanepHEIE U
HEMOTEHIUAJIbHEIE CHIIBL. CBSI3b
paboTHl HEMOTEHITUATBHBIX CHIT
¢ U3MEHEHHEM MEXaHHUYECKOU
SHEPTUH CHUCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTHUH

09.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MCHEHUEM
MEXaHUYECKOM HEePTUH TeNa Ha
MIpUMepe PACTKEHUS
PE3UHOBOTO KI'YTa»

13.11.2023

20

KonTtponpHast paboTa o Teme

16.11.2023

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE

https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO U
Teopuu. bpoyHoBckoe

nsuxenue. JAuddysus

20.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJECUCTBHSA YaCTHI]
BemiecTBa. Moienu cTpoeHust
ra3oB, )KHUJAKOCTEWU U TBEPABIX
T

23.11.2023

23

Macca monekyn. KonnuectBo
BemecTBa. IlocTossHHAs
ABoraapo

27.11.2023

24

TemmoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[Ixana Temneparyp Llenbcus

30.11.2023

25

Wneansueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

04.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpellHe KUHETUYECKOU
SHEPTrUM JIBUKEHUS MOJIEKYIL.
YpaBHenue MeHieneena-
Kinaneiipona

07.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIE
3aKOHBI

11.12.2023

28

JlaGopaTopHas pabora

14.12.2023



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«HccnenoBanue 3aBUCUMOCTH
MEXIY MapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

N3onponeccel B ACAIIBHOM ra3e

bu6mmoreka [IOK

2 18.12.202
o n ux rpaguieckoe 8 023 https://m.edsoo.ru/ff0c570e
MIpeACTaBICHUE
Buyrpennssa sHeprus
TEPMOJUHAMUYECKON CUCTEMBI
30 U CTIOCOOBI €€ N3MCHECHUSL. 91.12.2023 bubmmoreka [{OK
KonmnuectBo Temnots! u paboTa. https://m.edsoo.ru/ff0c5952
Buyrpennssa sHeprus
0JITHOATOMHOTO HICAJIbHOTO Ta3a
bu6mmoreka [IOK
31 B 25.12.2023
PRl TeILIoHEpeaatH https://m.edsoo.ru/ff0c5¢c36
VenbHasg TEIIOEMKOCTD
32 BeniecTBa. KoanuecTBO TEMIOTHI 28.12.2023 bubnuorexa [JOK
MpHU TeIIonepeaaye. https://m.edsoo.ru/ff0c5¢c36
AmabaTHBIN MPOIECC
[TepBrlil 3aKOH TEPMOAMHAMUKHI EuG 1OK
nonmoTexa
33 1 €10 NPHUMEHERHE X 11.01.2024 https://m.edsoo.ru/ff0c5efc
u3oIpoleccam
HeobpaTtumocTs porieccoB B Eu 10K
. noImoTexa
34 mpupozie. BTOpoi sakor 15.01.2024 https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU
35 HpI/IHuI/nj neiicreus u KITJI 18.01.2024 bubnuoreka [IOK
TEIJIOBOW MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KITJ 22.01.2024
37 DKOJOTHYECKHE MPOOIEMbI 25.01.2024



https://m.edsoo.ru/ff0c570e
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TCILJIOOHCPICTUKHU

O6o06marmuii ypok Eub 10K
noOIMoTeKa
M . 29.01.2024
38 «Monexynspnas dusixa 9.01.20 https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAUHAMHUKI
KonTtponsHas pabota o Teme Bu6 110K
noOIMoTeKa
M . 1.02.2024
39 «Monexynspnas dusixa 01.02.20 https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTMHAMHUKID)
[TapooOpazoBanue u
bubmmoreka [{OK
40 KoHJeHcanus. Vicnapenue u 05.02.2024 httos://m.eds00.ru/Ff0C63b6
KHUIIEHUE
AOcoiroTHast 1 OTHOCHUTEIbHAS Bt LOK
HOIMoTEKa
41 . .02.2024
BIAAHOCTD ngﬂyxa 08.02.20 https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
TBepnoe Teno.
Kpucrannmmaeckue u amopdabie
42 Tesla. AHM30TPOTIUS CBOUCTB 12.02.2024 bubnuoreka [IOK
KpucTauioB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl
[InaBneHne U KpUCTAIUTU3AIHUA. BuG OK
43 V nenpHasg TEIUIOTA IJIABJICHUS. 15.02.2024 nosmorexa I
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubmuoreka [JOK
44 0 19.02.2024
YpaBHEHHE TEILIOBOTO Oanarca https://m.edsoo.ru/ff0c6820
DnexTpusalus Te. Euf 10K
HOIHOTEKA
45 [ ) 22.02.2024
DICKTpHICCKHH 3aps. Jlpa https://m.edsoo.ru/ff0c6bcc
BH/JIA DNIEKTPUUECKUX 3aPsI0B
46 [IpoBOAHMKHU, AUITEKTPUKH U 26.02.2024 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJIYITPOBOJIHUKHU. 3aKOH
COXPAHEHHUS AEKTPUYECKOTO
3apsaa

https://m.edsoo.ru/ffOc6bcc

B3anmoneuncrBue 3apsios.

bu6mmoreka [IOK

47 K .T [ 29.02.2024
3axon Kynowa . OHCTHbIH 9.02.20 https://m.edsoo.ru/ffOc6ces
ANEKTPUUECKUU 3apsi]T
Hanpsxeénnocts
ANMEKTPUYECKOTO ITOJISL. Bu6 110K
nonoreka
4 IT 4.03.2024
8 PHHIIATT cynepnosnuvnn 04.03.20 https://m.edsoo.ru/ff0c6df2
ANEKTpUUYECKUX noseu. JInnun
HANPSKEHHOCTH
Pa6ora cun
ANEKTPOCTATHYECKOTO MOJIS. bubnuoreka [JOK
49 07.03.2024
ITorenmnman. PasHocTh https://m.edsoo.ru/ff0c6f00
MMOTEHNAJIOB
[IpoBOAHMKH M AUDIIEKTPUKH B
50 AIEKTPOCTATHYECKOM IOJIE. 11.03.2024 bubnuoreka [IOK
Jusnexkrpuueckas https://m.edsoo.ru/ff0c7018
MIPOHUI[AEMOCTh
. bu6mmoreka [JOK
51 C) . K 14.03.2024
TICKTPOEMKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO Eu6 110K
nonuoreka
52 . 18.03.2024
KOHACHCATOPA. JHEPIHA https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
JlaGopaTopHas pabora
53 "N3MepeHune 3IeKTpOEMKOCTH 21.03.2024
KOHJeHcaropa"
54 [IpuHIMIT NEACTBUSA U 01.04.2024

IMPUMCHCHUC KOHJACHCATOPOB,



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

KOIUPOBAJILHOTO amrapara,
CTPYMHOTIO IIPUHTEpA.
DNeKTpoCcTaTUYECKas 3alluTa.
3a3eMIiIeHHE IEKTPOIpuOOpOB

55

DneKTpUYeCKuil TOK, yCI0BUS
€ro CyIIECTBOBAHUSI.
[TocTosiuubIM TOK. Crna Toka.
Hanpsokenne. ConpoTuBiieHue.
3axon Oma i yyacTKa Henu

04.04.2024

56

ITocnenosarensHOE,
napajuieIbHOE, CMEIIaHHOE
COCTMHEHHE MPOBOJHUKOB.
JlabopaTtopHnast pabota
«M3yueHue cMenaHHoro
COEJIMHEHUS PE3UCTOPOB»

0.5

08.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

11.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axod OMa U1t OJIHOM
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIkaHue.
JlaGoparopnas pabora
«M3mepenue D/IC ncrounuka
TOKa U €ro BHYTPEHHET 0
COTIPOTHUBIICHUS

0.5

15.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOJIUMOCTh
TBEPABIX METAJLJIOB.
3aBUCUMOCTb CONIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.

18.04.2024



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

CBepxmpoBOIMMOCTh

DNEKTpUUYECKUU TOK B BaKyyMe.

60 . 22.04.2024
CBoOUCTBA AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHMKH, UX
coOCTBeHHAs ¥ TIpUMECHAs Eub 10K

nonmorexa
1 . I« —N- 25.04.2024

6 HPOBOAMMOCTS. CBOHCTBA P 5.04.20 https://m.edsoo.ru/ff0c84ae
nepexona. [lonynmpoBoIHUKOBEIE
PUOOPHI
DNEeKTPUUYECKUH TOK B
pacTBopax U paciuiaBax Eu 110K

nonmoTexa
2 . 29.04.2024

6 CKIPOIHTOR 9.04.20 https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIUTHYECKAS
JUcconranus. JNeKTPOIU3
DJIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOﬂTenLHLH/fI/{ 06.05.2024 bubnuorexa [JOK
HECAMOCTOSITENIbHBIUA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 09.05.2024 bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

606 i

65 O6o0maromuii ypok 13.05.2024 bubnuoreka [JOK
«IIEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KounTposbHas pabota no Teme

66 «3J‘IeKTpOCTaTI:IKa. ITocTossHHBIM 16.05.2024 bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHbiil ypok. KoHTposbHast 20.05.2024 bubmmorexa [JOK

https://m.edsoo.ru/ff0c8c56



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

paboTta o Teme
"DnexkTpoauHaMuka"

PesepBHBIl ypOK.

68 O06o0marmmuil ypox o TeMam
10 kiacca

23.05.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

N KoaunuecTBO 4acos 3J‘[eKTp0]—[]—[LIe
o
aTa ndposbIe
n/ | Tema ypoka KoHTpoJILHBI Tpaxruse |/ i pp
Bcero CKHe HU3yUYeHHs oOpa3oBaTtejibHbIE
I e padoThI
padoThI pecypcel
ITocTostHHBIE MATHUTEI K UX
B3auMoOaelicTBHE. MarHuTHoe Bu6 110K
HOIHOTEKA
1 .B I 1 04.09.2023
froJie. BEKTOp MATHITHOH . https://m.edsoo.ru/ff0c9778
WHIYKIUW. JIMHUY MarHUTHOU
WHIYKITUU
MarauTHO€ 10Jie MPOBOHUKA
5 C TOKOM. Ovl'II)IT Opcrena. 1 07.09.2023 bubnuorexa [JOK
B3anmopeiicTBre mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTtopHnast pabota Eu 10K
HOIHOTEKA
3 4l 1 1 11.09.2023
((VSYHICHHE MATHHTHOTO [0 https://m.edsoo.ru/ff0c98fe
KaTyIIKU C TOKOMY
JleiicTBMe MarHuTHOTO IIOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuia
A . JIab o
4 mrepa. Jla OpaTOPHa}I pabota 1 1 14.09 2023 bubnuoreka [JOK
«Uccaenosanne nercTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
JleficTBEe MarHUTHOTO MOJIS Ha
5 JBUKYILYIOCS 3apSKEHHYIO 1 18.09.2023 bubnuoreka [IOK
yactuny. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
Pa6ora cunel Jlopenia



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

ONEeKTpOMarHUTHAsE UHIYKIIHSL.
IToToK BEKTOpa MarHUTHOM
uHaykuu. DJ1C uHAyKIUH.
3aKOH 3JEKTPOMarHUTHON
nHaykuun Papanes

21.09.2023

JlaGoparopnas pabota
«HccnenoBanue SBICHUS
3J'I€KTpOMal"HI/ITHOI‘/JI HUHAYKIOUN

25.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camonnaykiuu. J1C
CaMOMHAYKIIMU. DHEPTUS
MarHUTHOTO TIOJIST KaTYIIKHU €
TOKOM. DJIEKTPOMarHuTHOE
moJie

28.09.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTBa U X
MIPUMEHEHHE: TOCTOSTHHBIE
MarHHThl, 3JIEKTPOMAarHuThI,
AJIEKTPOABUTaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

02.10.2023

10

O6o0maromuii ypok
«MarHuTHOE ToJIe.
DNEeKTPOMAarHUTHAS UHIYKIIHSD)

05.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KounTposbHas pabora no Teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAS WHIYKIIHS

09.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00601HBIE MEXaHHUECKHUE
kosebanus. 'apMoHHueckue
KosiebaHus. YpaBHEHUE

12.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

TapMOHUYECKHUX KOJICOaHUH.
[IpeBpatienue s3uepruu

13

Jlaboparopras pabota
«MccnenoBanue 3aBUCUMOCTH
Mepuoaa MaJIbIX KoJieOaHu i
rpy3a Ha HUTH OT JUTMHBI HATH
¥ MaccChl Tpy3a»

16.10.2023

14

KonebaTenbHbIN KOHTYP.
CBo0o1HBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS
B UJICAJIbHOM K0JieOaTeIbHOM
KOHTYp€. AHAJIOTHUS MEXIY
MEXaHHUYECKUMH U
ANIEKTPOMArHUTHBIMU
KOJeOaHUIMHU

19.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXpPaHEHHUS SHEPTUU B
UJeabHOM KoJiebaTeIbHOM
KOHTYpe

23.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBieHue o 3aTyxarmmux
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYEeCKHE KOoJieOaHus.
Pe3onanc. Beinyk1eHHbIE
ANIEKTPOMArHUTHBIC KOJICOaHMS

26.10.2023

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

17

IlepeMeHHBIH TOK.
CunyconaanbHbIA
IEpEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEUCTBYIOLIEE

06.11.2023

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3Ha4YECHHUE CHJIbI TOKA U
HaIpsKEHUs

18

Tpanchopmarop.
[IpowusBoacTBO, nepenaya u
noTpeOIeHNE IECKTPUIECKON
SHEPruu

09.11.2023

19

Y CTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKa, JIMHUHI
JNEKTpoIepesayd

13.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOICTBE
anektposHepruu. KymnsTypa
MCI0JIb30BAHUSA
AIIEKTPOIHEPIUH B
MOBCEIHEBHON KU3HU

16.11.2023

21

MexaHn4yecKue BOJIHBI,
YCIIOBUS PaclpOCTPaHEHHUSL.
[Tepuoa. CxkopocThb
pacnpocTpaHeHus U AJIUHA
BoJHbL. [lonepeunsie u
MIPOJIOJILHBIE BOJTHBI

20.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTs 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

23.11.2023

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

23

DNEKTPOMAarHuTHBIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

27.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

24

[IpuHuunb pagnocBa3u u
TeneBuaeHus. Pazsurue
CpeACTB CBsA3U. Pagmonokanus

30.11.2023

25

KonTtponsnas pabora
«Kosebanus 1 BOJIHBI»

04.12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc6f8

26

[IpssMmonHEHOE
pacnpocTpaHEeHHUE CBETA B
OJHOPOHOM cpene. ToueuHslii
HWCTOYHHK cBeTa. JIyd cBera

07.12.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd350

27

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceeta. [loctpoeHue
M300pakKeHUH B TUIOCKOM
3epkaie

11.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue cera. [loaHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbIW yroJ1 MOJHOTO
BHYTPEHHETO OTpPaKeHHUS

14.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlaGopaTopHas pabota
«M3MepeHune nokazaresst
MPEJIOMIICHHUS CTEKIIa»

18.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd67a

30

JIun3zel. [loctpoenue
M300paxeHHil B TMH3E.
dopmyna TOHKOH JIUH3HIL.
VYBenuueHue JIMH3bI

21.12.2023

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

31

JlaGopaTopHas pabora
«HccaenoBaHue cBOMCTB
M300paXeHUH B IMH3AX)

25.12.2023

32

Hucnepcus cera. CoxxXHbIN

28.12.2023



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

cocrtaB Oenoro ceta. L[Ber.
Jlaboparopnast pabota
«Habnronenue qucrnepcuun
CBETa»

WuTepdepenms ceera.

bu6mmoreka [{OK
. 11.01.2024
33 Huparcus caeta . 0120 https://m.edsoo.ru/ff0ced22
Hudpakunonnas pemeTka
[Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
34 15.01.2024
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTHyeckue mpudOpsI U
35 YCTPOICTBA M YCIIOBUS UX 18.01.2024
0€30MacHOTO MPUMEHEHUS
['panuIIBl MPUMEHUMOCTH
36 KJIaCCHYECKON MGXEIHI/IKI/I.V 99 01.2024 bubnuorexa [JOK
[Toctynatel cnenuanabHOU https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTH
OJHOBPEMEHHOCTH. bu6mmoreka [JOK
37 25.01.2024
3aMesieHe BPEMEHU U https://m.edsoo.ru/ff0cfa4?2
COKpAIllCHUE IJIUHBI
DHeprusi ¥ UMITYJIbC
38 PEISITUBUCTCKOH qaCTI/IquI. 29 01.2024 bubnunoreka [JOK
CBsi3b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponsHas padora «OnTHka. Bu6 110K
nonuoreka
39 i 01.02.2024
OCHOBBI ClICHATBHOM TeOpHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®ortonsl. opmyina [1nanka. 05.02.2024 bubmmorexa [JOK

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

DHeprus 1 UMIyIbsc GoToHA

OTKpBbITHE U HCCIIEA0BAHNE

bu6mmoreka [{OK

41 . A.T. .02.2024
Qorospdexra. OmerTer 08.02.20 https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonb! hoTodhdeKTa.

42 VYpaBHeHue DUHIITEHUHA 1S 12 02.2024 bubnuorexa [JOK
¢doTorddexra. «Kpachas https://m.edsoo.ru/ff0d015e
rpaauiay Gororddexra
JaBnenue cBera. OnbiTe 11. H. Bu6 110K

nonmorexa

4 . X 15.02.2024

3 He(?eneBa VIMITECKOE 5.02.20 https://m.edsoo.ru/ff0d04a6
JICUCTBUE CBETA
TexHnueckne ycTpoicTsa u

44 MPAKTUIECKOE TPUMEHEHHE: 10.02.2024

dhoToreMeHT, (OTOIATIHK,

COJIHEUHas OaTapesi, CBETOIUO

Pemenne 3agay mo teme i 1OK
nbnmoTexa

45 C) i 22.02.2024
((ICMEHTbL KBATTOROH https://m.edsoo.ru/ff0d0302
OTITUKI
Mogens atoma ToMcoHa.

46 OmneiTel Pe3epdopaa mo 96.02.2024 bubnuoreka [JOK
paCCesTHUIO Oi-4aCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHast MOJeNIb aTOMa

bubnuoreka [JOK
47 I1 b 29.02.2024
OCTyIatht 5opa https://m.edsoo.ru/ff0dOafa
N3nyuenue u mornoiieHue
48 (hOTOHOB pHU TIEpPEX0JIe aTOMa 04.03.2024 bubnunoreka [JOK

C OZJHOT'O YPOBHS dHEPTUU HA
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BosiHOBBIE CBOMCTBA YaCTHLI.
Bounsl e bpowis.
KopnyckyisipHO-BOTHOBOW
nyanu3Mm. CrioHTaHHOE U
BBIHY)KJICHHOE H3JIy4CHHE

07.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OTIPEIETICHNIO COCTaBa
PAaAOAKTUBHOI'O U3JTYUCHUSA

11.03.2024

bu6morteka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-,
raMmma-unu3JIydCcHUs. Bnusaune
PaaOaKTUBHOCTH HA KHUBBIC
Opra’Hu3Mbl

14.03.2024

52

OTKpbITHE TPOTOHA U
HenWTpoHa. M3oTombl. Anbda-
pacnana. DNeKTPOHHBIA U
MMO3UTPOHHBIM OeTa-pacrmaj.
lNamma-uznydyenue

18.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HyKJIOHOB B
anpe. SlnepHble peakiuu.
Anepubin peaktop. [Ipodaemsr,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE
ACTEKThI AIEPHOU IHEPTETUKHI

21.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

BHeMeHTapHHC YaCTHUIbI.

OTkpbiTHE TTO3UTPOHA. METOIBI

HaOJI0IEHUS U PETUCTpaIiU
JJIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton
«DyH/1aMEHTaJIbHbIE

01.04.2024

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



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

B3auMoOJeuCcTBUI. EQUHCTBO
(bU3NIeCKOU KapTUHBI MUpa»

55

Bup 3B€31H0r0 Heba.
Co3Be3aus, spKue 3BE3/bI,
IIIAHETHhI, UX BUANUMOC
nerokenne. ConHeyHas cucreMa

04.04.2024

56

Counne. CosHeuyHas
aKTUBHOCTE. VICTOUHUK
sHepruu CoJiHIIA U 3BE3]

08.04.2024

57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/bI
TJIaBHOM MOCJIETIOBATEIIBHOCTH.
Bnyrpennee ctpoenue 3B€3.
CoBpeMeHHbIE TPEICTABICHUS
O MPOUCXOKJICHUU U 3BOJIIOLINU
CoJHIIa U 3BE311

11.04.2024

58

Mineunbin [Iyte — Hama
I'amaktuka. ITomoxkenne u
nemwxenne CoiHIa B
I'amaktuke. ["'anakTuku.
Uepnbie apIphl B sapax
raJlakTUK

15.04.2024

59

Bcenennas. Pas0Oeranue
ranmakTuk. Teopust bonbioro
B3phIBa. PesmkToBOE
n3nydyeHue. MeraranakTuka

18.04.2024

60

Heperennsie mpo6iaembl
aCTPOHOMHUH

22.04.2024

61

KonTtponsHas pabora

25.04.2024




«DJIeMEHTBl aCTPOHOMMHU U
acTpO(UBHKI»

62

O6o06maromuit ypok. Posb
(GU3UKK ¥ ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMaIbHOM
Y 3TUYECKOH chepax
JESITETFHOCTH YeJIOBEKa

29.04.2024

63

O6o06maronuii ypok. Ponb u
MecTO (PU3MKU U aCTPOHOMUH B
COBPEMEHHOMN HAyYHOU
KapTHUHE MHUpa

06.05.2024

64

O6o06maromuii ypok. Ponb
(bu3uIecKoit TeOpuH B
hopmupoBaHUHT
MpEeACTABICHUHN 0 PU3nUECKOn
KapTHHE MHpa

13.05.2024

65

O6o06maromuii ypok. Mecto
(bu3HYECKON KapTHHBI MHpa B
00IIIeM psITy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MIPEJICTABJICHHUI O MPUPOJIC

16.05.2024

66

PesepBHbIil ypok. Marauutnoe
noJje. DNeKTPOMAarHuTHas
WHIYKI U

20.05.2024

67

PesepBHbIi ypok. OnTuka.
OcHOBBI cIENMaIBHOM Teopun
OTHOCHUTEIILHOCTH

23.05.2024

68

Pesepnblii ypok. KBantoBas

27.05.2024

bu6mmoreka [JOK




¢duznka. DIeMeHTHI

aCTPOHOMHH U acTpO(U3NKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [lapbentreBoit H.A., AkuinonepHoe obmectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOJNYECKHUE MATEPHAJIBI IJIA YUYUTEJISA

Poccuiickuii 001eo0pa3oBaTenbHbIii moprali - http://experiment.edu.ru

Enunas komneknus udpoBeIX 00pa3oBaTeIbHBIX pecypcoB - http://school-
collection.edu.ru

®denepanbHbIil IEHTP UHGOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcoB (DLIMOP) -
http://fcior.edu.ru

Caiit nu1s mpenogaBaTene PU3NKK, YIaIIUXCsl U UX POJAUTENEH -
http://www.fizika.ru

College.ru: ®usuka - http://college.ru/fizika/

["azera «dwusukay - http://fiz.1september.ru



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
UHTEPHET

denepanbHas 3a04Has GU3MKO-TEXHUYECKas 1IKoJa Tpu MOCKOBCKOM (PU3UKO-
TEeXHUUECKOM MHCTHTYTE - http://www.school.mipt.ru

Hayuno-nonynsipusiii puzuko-mMarematudeckuii xxypHan "Ksant" (Apxus
HOoMepoB) - http://kvant.mccme.ru/

[Topran ectecTBeHHbIX Hayk: Dusuka - http://www.e-science.ru/physics
3AHUMATEJIbHA S ®U3MKA B BOITPOCAX 1 OTBETAX -
http://elkin52.narod.ru/

UznatensctBo BUHOM. JlaGoparopus 3uanwmii. - http://metodist.lbz.ru/
KJIACCHA ®U3UKA - http://class-fizika.narod.ru/index.htm

OU3UKA B AHUMALMAX - http://physics.nad.ru/physics.htm.
YueOHo-pa3BiaeKaTeIbHBIN MOPTAJ ISl ACTeH, YIUuTeIeH, U poauTenei -
http://nau-ra.ru/

BBenenue B HanoTexuosoruu - http://nano-edu.ulsu.ru



