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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEeATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeamMeTraMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIETM U3YUYEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU Ha 0a30BOM YypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e coziepkaHue yueoHoro npeamera «dusnka» mo rojgaMm o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaroriem mupe. [IKoabHBIN Kypc GUBHKH — CHCTEMOOOpa3yOui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne Qu3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TpPaHHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKONM MOJIEIIBbIO, TTO3BOJISIFONIME MPUMEHATh N3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HMKK Ha ypOBHE CpeHEro 00111ero o0pa3oBaHus TOJKEH U3Y4aThCs B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SBIIGHUA ¥ MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e popMHUpOBaHUE WHTEpPECa M CTPEMJICHHS OOYyYaOIIMXCSA K HAyIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TIPEJICTABICHUH O HAyYHOM METOJE IMO3HAHWS W (POopMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

o popMHUpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK pe3yjIbTaTa M3yUYCHHs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE YMEHUW OOBSICHATH SIBICHUS C  HCHOJb30BaHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TIPEACTABICHHA O POJM (PU3UKU JUISI PAa3BHTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

e popMUpOBaHHME YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
oObsiCHeHUs (PU3MYECKUX SBICHUHW B MPUPOAEC U IS NPUHATHUSA
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e IOHUMaHWE (PUBUYECKUX OCHOB W MPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIAICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBHM ISl pa3BUTHUA YMEHUN NPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu(c ncnonbsoBaHmem UMGpPoOBOro 1 aHas0roBoro
obopynoBaHuA LeHTpa «ToYKa pocTa»)

AHanorosbie u HI/I(l)pOBLIG N3MCPHUTCIBHBIC HpI/I60pBI, KOMIIBIOTCPHEIC
JaTUYHUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MarepualibHOM TOYKHA 1O
OKPY>KHOCTHU C IOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu (c ncnonbzoBaHMem LMGPOBOro 1 aHa0roBoro
obopyaoBaHuA LieHTPa «ToYKa pocTa»)

Mogenb cuctemsl OTCUETA, WUIKOCTPALUMS KHHEMATHYECKUX XAPAKTEPUCTUK
JIBUKEHUSL.
[IpeoOpa3zoBanne TBUKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.



[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.
Habmionenue ABMKEHUs Tena, OPOIIEHHOTO TOJ YIioM K TOPU30HTY U
TOPU30HTAIIBHO.
W3mepenune yckopeHus: CBOOOIHOTO MMaICHHUS.
HanpaBieHnue cKOpoCTH NMPH IBUKEHUU 110 OKPY>KHOCTH.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomsui|(c

Mcnonb3oBaHWeMm LMGpoBOro u aHasorosoro 0b6opyaoBaHMA LieHTpa « TovKa
pocTa»)

N3yuyeHne HEpaBHOMEPHOTO IBHKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIECHHS MEXAY IYyTAMH, IPOMACHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM TIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuenue aBuxKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbld  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuaabHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COIFOTHO TBEPIOrO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBecHs TBEPIOTO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE IPUMEHCHUE: MOAIIUITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu (c ncnonbsosaHnem UMdpoBOro U aHasoroBoro
obopyaoBaHuA LieHTPa «ToYKa pocTa»)

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMOJICCTBYIOIINX TE.
Bropoii 3axkoH HerotoHna.

N3mepenue cuil.

CliokeHue Cuil.



3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.
CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.
YcnoBust paBHOBecHs TBEPAOIO Tena. Bubl paBHOBecHS.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoi(c
MCNoNb3oBaHMEM LUMPPOBOro N aHanoroBoro obopyaosaHUA LeHTpa « ToUKa
pocTa»)

N3yuenue aBuxKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Teja, HMEIOLIETO OCh
BpAIlCHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnysbc cUllbl U U3MEHEHUE HMMITYJIbCa TeJla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHs YIpYro
nedhopmupoBaHHOW — mpykuHbl.  [loTeHIManpHass SHEpPrust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHIHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXAaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckre yCcTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu(c ncnosnb3osaHMem LMGPOBOro 1 aHaNoroBoro
obopyaoBaHuA LieHTPa «ToYKa pocTa»)

3aKOH COXPAHEHMS UMITYJIbCA.
PeakTuBHOE IBH)KECHHUE.
[lepexoq NOTEHIMATBLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.



Yuenuueckuit sxcnepumenm, nabopamopnsie pavomot (C
MCNONb30BaHMEM LUUPPOBOro U aHanoroBoro obopyaoBaHUA LEHTPa « TOYKa
pocTa»)

N3ydenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsI3W pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJa Ha MpUMEepe PACTIKEHUSI PE3MHOBOIO KIYTa.

Paznen 3. MoJgekyasipuast pu3nka 1 TEePMOJANHAMHUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUS YacTUL[ BELIECTBA. MOJENM CTPOECHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojelnell. Macca u
pa3mepsl MoJiekyJsl. KosmmuectBo BemecTsa. [loctossHHass ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ n3smepenue. lllkana temmeparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUU HACATbHOTO rasza. AOCOJIOTHas TemIieparypa Kak mepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEHHs vacTul raza. I[llkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BellecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu (c Vcnonb3oBaHMeM LMPPOBOro 1 aHasI0roBoro
obopynoBaHMA LeHTpa «Touka pocTay)

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnpbIThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OTBITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Monens, wiutocTpupyomias Ipupoay AaBlICHUS Ta3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUSA UACAIBHOIO rasa,
U30ITPOLIECCHI.



Yuenuueckuit sxcnepumenm, nabopamopnsie pavomot (C
MCNONb30BaHMEM LUUPPOBOro U aHanoroBoro obopyaoBaHUA LEHTPa « TOYKa
pocTa»)

OrnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TeMIIEpaTypbl BO3/IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKy MapaMeTpaMu COCTOSIHUS pa3pesKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepmoaunamMuueckass cucrema. BHyTpeHHSAsS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U croco0bl e€ n3MeHeHus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
DHEPTUs  OJHOATOMHOTO  HJEaJbHOTO  raza. Bumbl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3TydYCHUE. Y AeIbHas TEIUIOEMKOCTh BEIIECTBA.
Kosmm4ecTBO TemnoTh MpU TeIonepeaaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne TepBOro 3aKOHA TEPMOJMHAMHUKHM K H3omporeccaMm. ['paduueckas
HHTEepIpeTanus paboThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TeruoBpie  mammHbl.  [IpUHIUNBI ~ JEWCTBHUS — TEIUIOBBIX  MAIIKH.
[IpeoOpazoBanuss PHEPTHUM B TEIIOBBIX MamuHax. KoadduiueHT mnoie3Horo
nericTBus TeruioBod MmamuHbl. [{ukn KapHo um ero kospduuImMeHT MOIe3HOTO
JEeUCTBUS. DKOJIOTHYSCKUE TIPOOIEMBI TEIII0IHEPT e TUKH.

TexHudeckre yCTpOMCTBA U TMPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu (c ncnonb3osaHvem UMPPOBOro U aHa0roBoro
obopynoBaHuA LeHTpa «ToYKa pocTar)

V3MeHeHne BHYTPEHHEH HSHEPruW Teja TPH COBEPIICHUHU PaOOTHI: BBIICT
npoOkW W3 OyTBUIKM TIOJ IEWCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3(dupa B
JaTYHHOU TpyOKe MmyTEM TpeHwUsl (BUIECOIEMOHCTPALINS).

N3meHenune BHyTpEeHHEH dHEpTUH (TEMIIepaTyphl) Teja Mpu Terionepeaayde.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu nmapoBoi TypOHWHBI, ABUTATEISI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO
JIBUTATEJSI.

Yuenuueckuit yxcnepumenm, nabopamopnsvie padomoi|(c
Mcnonb3oBaHMEM LMOPOBOro u aHanorosoro 0b6opyaoBaHMA LEeHTpa «ToukKa
pocTa»)

N3mepenne yaenbHou TENI0EMKOCTH.



Tema 3. Azpecamniwie cocmoanus eewyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctamisl. CoBpemMeHHble Matepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanus.

YpaBHeHuUe TerI0Boro OagaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYSHHUS] COBPEMEHHBIX MaTe€pUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jemoncmpayuu (c ncnonbsosaHnem umdpoBoro n aHasoroBoro
obopynoBaHmA LeHTpa «Touka pocTay)

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy mOHMKEHHOM JaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habnronenune HarpeBaHus U IJIABJICHUS KPUCTAUTMYECKOTO BEIIECCTBA.

JleMOHCTpalust KpUCTAIIOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomsut (C

Mcnonb3oBaHMEM LMOPOBOro M aHanorosoro obopyaoBaHMA LEHTPa «ToYkKa
pocTa»)

I/I3Mep€HI/I€ OTHOCHUTEIBbHOM BIaXKHOCTH BO3ayXa.

Pasznen 4. JaekrpoanHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anusl Tel. ODJEKTpUUEeCKHil 3apsia. J(Ba BHIa JJIEKTPUUYECKHUX
3apsaoB. [IpOBOAHWKM, OUAJIEKTPUKU W MOJYNPOBOJHHUKUA. 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
Onektpuueckoe mojie. Hanpsok€HHOCTh — 3nekTpuueckoro mojs.  [IpunHiun
CYIEPHO3ULAN DIIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsiKEHHOCTH DIIEKTPUYECKOTO
OJISL.

Pabora cmm  amekrpocratmdeckoro  mousis.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JndiexTpruyeckas IpOHULIAEMOCTb.

DnekTpoéMkocTh. KonaeHncatop. DIeKTpOEMKOCTh ITIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.



TexHHuYecKue YyCTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3€MIICHHE DJIEKTPONPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbBINA IPUHTED.

Hemoncmpayuu (c nCcnonb3osaHnem UMGpPOBOro U aHaI0roBoro
obopyaoBaHMA LLeHTpa «ToYKa pocTa»)

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTpOCTaTUYECKAs 3alUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAJIH

TUIACTHH, PACCTOSIHUS MEXKY HUMU U JUAJICKTPUYECKON MPOHUIIAEMOCTH.
DHeprus 3apsKEHHOTO KOHAEHCATOpA.
Yuenuueckuii sxcnepumenm, navopamophuie pabomut (C

MCNONb30BaHMEM LIMPOBOro U aHaNoroBoro 06opyaoBaHunA LeHTpa «ToYKa
pocTa»)

N3mepeHne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. YJEIbHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapalieTbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTB
IIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILAsA CUJla U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIeKTpUuyeckoi 1enu. KopoTkoe 3aMmbIKaHue.

OneKTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynpoBOJHUKH. CobcTBeHHas U npuMecHas MPOBOJIUMOCTh
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DJIEKTpUUECKUIT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.



TexHUYecKrue yCTPOWCTBA M IMPAKTHYECKOE MPUMEHEHHE: aMIIepMETp,
BOJIBTMCTP, PCoCTaT, HNCTOYHHUKH TOKA, SJICKTPOHAIPCBATCIIbHLIC HpI/I60pBI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH AUO/,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, ITOTYIIPOBOIHUKOBBIN 1O/, TaIbBaHUKA.

Jlemoncmpauyuu (c ncnosb3oBaHMem UMGpPOBOro M aHaoroBoro
obopyaoBaHuA LieHTpa «ToYKa pocTa»)

W3mepeHne CUibl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpOoTKoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomoi

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABMKYILEH CHIIBI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIeCTBIsIETCS C
y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunuueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJIETMPOBAHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJMTHYECKAS TUCCOLMALMS,
raJIbBaHUKA.



I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJNIb30BAHUEM MEXAHU3MOB,
Y4ET TpEeHUS] B TEXHUKE, MOJIIUIMHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYTHUE), JIBUrATEb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
MOJYUYEHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM WYKCJIE HaHOMATEpHaloB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBIH PUHTED, AIIEKTPOHArpeBaTEeIbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMaZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe moJsie. Bektop MarHuTHOW WHAYKUUHW. [IpyHOMII Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUNA MarHUTHOM
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHUN WHIYKUWAH
MAarHWTHOTO TIOJIA JJIMHHOTO IIPSAMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HanpaBJieHUE. [[BUKEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BeKkTOpa MarHUTHOMU
MHOYKUAHW. OJIEKTPOABMXKYIAS CWiIa HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOMN
nHaykuuu apanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABMKYILAS CHJIA WHAYKUAW B
MIPOBOJAHUKE, IBMIKYIIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIUU. OJICKTPOABWKYILAS  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, JJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], MUHIYKIIMOHHAS TIE€Yb.



Jemoncmpayuu(c ncnosibaoBaHvem UMGPOBOro U aHanoroBoro
obopynosaHua LeHTpa «To4YKa pocTa»)

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKUMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHMTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoi(c
MCNONb30BaHMEM LMPPOBOro M aHaoroBoro 06opyaoBaHMA LeHTpa «ToYKa

pocTa»)

M3ydeHre MarHuTHOTO IMOJIS KaTYIIKH C TOKOM.
HccenenoBanne neMCTBAS MOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.
HccnenoBanue siBIEHUS DJIEKTPOMATHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

Konebarenbnas  cucrema.  (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KoJIeOaHUSI B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMHU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIr'uM B UJ€aTbHOM K0JiIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennbiii  TOK. CHUHYCOMIAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJAHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U MoTpedICHUE AINEKTPUUECCKOMN
SHEPIruM. JKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3EKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.



TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTPOIEpeaay.
Hemoncmpayuu(c ncnosb3oBaHnem UMPPOBOro U aHanoroBoro
obopynoBaHMA LeHTpa «TouKa pocTay)

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).
Halnronenue 3atyxaromux KojaeOaHuu.
HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.
HabGnronenue pesonanca.
CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.
OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.
Pe3oHaHc mpu MOCIENOBATEIBHOM COCJAMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.
Mogens TUHUYU AJIEKTPOIEpPEaauH.
Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi|(c
MCNONb30BaHMEM LUPPOBOro U aHanoroBoro 06opyaoBaHUA LeHTpa « ToYKa
pocTa»)

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre MNEPEeMEHHOI0 TOKa B LENH W3 MOCJEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepenius u nudppaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, TMOJsSpHu3aIs, Tudpaxius,
unTepdeperius. CKOpocTh dJIEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M TMPAKTUUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas JAUMArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.



Jemoncmpayuu(c ncnosibaoBaHvem UMGPOBOro U aHanoroBoro
obopynoBaHua LieHTpa «To4YKa pocTa»)

OOpa3zoBaHue U pacIpOCTPaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
IpeIoMJIEHUE, MOJIsApU3alus, Judpakuus, MHTepPEepeHIIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBIM HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. L{Ber.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTosTHUE W ONTUYECKas Cuiia TOHKOW JuH3bl. [locTpoenue uzoOpakeHHil B
COOMpAroIUX U paccerBaroUX JMH3axX. DopMysia TOHKOW JTUH3BI. Y BEJIMYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBass ontuka. Wurtepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MAaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHudeckre yCTpOWCTBA M MPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyIa,
doToamnmapat, NPOEKIIMOHHBIA amnmnapar, MHKPOCKOM, TEJECKOI, BOJIOKOHHAS
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu(c ncnosb3osaHMem LMOPOBOro 1 aHanoroBoro
obopypnosaHuA LeHTpa «TouKa pocTa»)



[IpssMOoNMHENHOE pPACHPOCTPAHECHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTuyeckue nprudOpBHI.

[TomHOe BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepepeHinm cBera.

Hab6mronenune nudpaxium ceeta.

HaGmronenue nucnepcuu cBera.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydeHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomeol

N3Mepenue rmokasaTess NpesIoMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaOGmronenue nucnepcuu cBera.

Pazges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynatsel
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLHI OTHOCUTEIIBHOCTH DUHILITEIHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (OTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dbororddexra. YpapHenue DiiHmTeiHa 11 porodrddexra. «KpacHas rpaHuia
dboTtoaddexra.

JlaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHudeckue yCTPONCTBA U MPAKTHUECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOAUOI.



Jemoncmpayuu(c ncnosibaoBaHvem UMGPOBOro U aHanoroBoro
obopynoBaHua LieHTpa «To4YKa pocTa»)

®doTo3ddeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTodhdEKTA.

Ceroauo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopenb aroma. [loctynatel bopa. M3nyueHne W mOTIJIONIEHUE
¢$boTOHOB TpM Tepexoie aToMa C OJHOTO YPOBHS JHEPrUUM Ha Jpyroil. Bums
crieKTpoB. CIIEKTp YpOBHEW 3HEPTUHU aTOMa BOJAOPOA.

BonnoBble cBoiicTBa yactull. Bonnsl ne bpoitns. KopmyckyasipHO-BOJTHOBOM
JTyaJu3M.

CHoOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu(c ncnonb3oBaHnem UMPGpPOBOro 1 aHasI0roBoro
obopypnoBaHuA LeHTpa «ToYKa pocTa»)

Mopens onbita Pezepdopaa.
Omnpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuit sxcnepumenm, navopamopnuie padomui(c
MCNONb30BaHMEM LUMPPOBOro n aHanoroBoro obopyaoBaHMA LEeHTpa « ToYKa
pocTa»)

Habnrogenue TMHeHyaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIHME CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompepeneHuto  cocraBa
paauoakTuBHOrOo wu3nydyeHus. CoiictBa anbda-, OeTa-, raMMa-u3IydeHHS.
Bisinue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M30Tomnsl.

Anbda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
U3JIlyyeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.



Anepusiit peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M HEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3auMoAeicTBU. EQMHCTBO (pr3HUeCKOil KapTUHBI MHpa.

TexHuyeckue yCTpOMCTBAa M IMPAKTHUYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
Bunbcona, siaepHslil peakTop, arTomMHasi 6omoa.

Jemoncmpayuu(c Ncrnonb3oBaHnem LMPGpPOBOro 1 aHaI0roBoro
obopynoBaHMA LeHTpa «TouKa pocTay)

Cu€TYrK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuit 3xcnepumenm, nabopamopusie paoomoi(c
MCNONb30BaHMEM LUUPPOBOro U aHaNoroBoro o6opyaoBaHUA LEHTPa « TOYKa
pocTa»)

HccnenoBanne TPEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M aCTPOPU3NKH

Otanel pa3BuTHA acTpoHoMuU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro neba. Co3Besnus, sipKkue 3BE37bI, IUIAHETHI, UX BHUIUMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M ctounuk sHeprum ConHIA W 3BE3I.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEee CcTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKAECHUN U dBomonnu CoJHIa U
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii IlyTe — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Paz0beranue rajgakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

Halmroenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs MOJ0XKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEepHOro MOoMyIapus U ipKUe 3BE3/IbI.



Habnronenus B teneckon JlyHsl, minanet, Mueunoro Ilytu.

O06o0maroniee NOBTOPEeHUE

Ponp ¢u3uku w acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOoBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJib PU3UUECKON TEOPHUH
B (GOpPMHPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHHE MHpa, MECTO
bU3NYeCcKOl KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce ocyuiecTBIsieTCs C
YYETOM COAECPKATEIBbHBIX MEXKIPEIMETHBIX CBA3€M C KypcamMHM MAaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyUYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
TEeOpusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxka: pemIeHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBI U HMX IMPOEKUUHU HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU MOJA00US TPEyTrOJIbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u o0bEMa Ted.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTYpa TBEPIbIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHaJIN3.

l'eocpagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToCchEMKA 36eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocus: NWHUAM DJEKTPONEpEAady, TEHEPATOpP TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHWOHHAs T€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

OcBoenne yuyeObHOro mpeamera «®Du3nka» Ha YpOBHE CpeaHero oOmiero oobpa3oBaHUs
(6a30BBII  YPOBEHB) MOJDKHO  OOECIEYUTh  JOCTIKEHHWE  CICAYIOMUX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pe3yJbTaThl OCBOCHUSI ydeOHOro mpeamera «Du3mka» MODKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYarOIINXCS PYKOBOJCTBOBATHCS CHOPMHPOBAHHON BHYTpPEHHEH
NO3UIMENH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPUEHTAlUW, TO3UTUBHBIX BHYTPEHHUX
yOeXKJeHUN, COOTBETCTBYIOUIUX TPAJAUIMOHHBIM  ILIEHHOCTSIM POCCUHCKOro  0OIIEecTBa,
paclIMpEHnEe KMU3HEHHOTO OMbITA M OMBITA JACATEIBHOCTH B MPOLIECCE PEATU3ALNN OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEILHON JIEATEIbBHOCTH, B TOM UHCJIC B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3UIMM  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPATULIHUOHHBIX OOIICYETOBEYECKUX T'YMAHUCTUYECKUX U JEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B HMHTEpPECax TIpPa’kKJaHCKOTO OOIlecTBa,
y4acTBOBaTh B CAMOYIIpaBJIECHUHU B 00pa30BaTeIbHON OpraHu3alliu;

YMEHHE B3aUMOJCICTBOBATh C COLUUAIbHBIMA HMHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUAMY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

EHHOCTHOE OTHOUIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHUKEHUSIM POCCUUCKHUX
Y4YEHBIX B 00JAaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEIHHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIIETO
(bu3MYecKoi HayKe;

5) Tpy10BOIr0 BOCIMTAHMS:

UHTEpeC K paszIuuHbiM cdepaM MpodeCCUOHATIBHOM JeATebHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKONM W TEXHUKOW, yMEHHE COBEpINAaTh OCO3HAHHBIA BBIOOp OymyIiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTU (U3MKU HA
NPOTSIKEHUU BCEU KU3HU;



6) ’K0JIOrH4eCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh 3KOJOTMYECKON KYyJIbTYypbl, OCO3HaHHME IJIOOAJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHWPOBAHWE M OCYILIECTBICHUE JCHUCTBHM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIed yCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

pacllMpeHHe OmblTa JAESITEIBHOCTH HKOJIOTMYECKON HANpaBICHHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUM 1O (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(OPMUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTHUs (PU3NUECKON HAYKH;

OCO3HaHUE LIEHHOCTH HAay4HOH JAESITEIbHOCTH, TOTOBHOCTh B IPOLECCE U3yUeHUs (PU3MKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIbHOCTh UHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbBIE YUeOHbIE 1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:

CaMOCTOSATENbHO (OPMYJIUPOBaTh U aKTyaIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENENATH TSN eATESILHOCTH, 3a/1aBaTh ApPAMETPhl K KPUTEPUHU UX TOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B pACCMATPUBAEMBIX (DHM3NUECKUX SBICHUSX;

pa3pabaThiBaTh IUIaH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHajIN3a MMEIOIIUXCA MaTepUaTbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSITCIBHOCTH, OIICHMBATH COOTBETCTBHE PE3YyJbTATOB IIEIISAM,
OIICHUBATh PUCKH TOCIICJICTBUN JAEATECILHOCTH,

KOOPIMHUPOBATh W BBHITIOJNHATH pPabOTy B YCIOBUAX pEadbHOTO, BHPTYAJIBHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCKue 1eiiCTBUS:

BJIQJICTh HAyYHOW TEPMUHOJIOTHECH, KIFOUCBBIMH TOHATHAMH M METOJAMH (DU3UUECKOM
HaYyKW;

BJIAJICTh HaBBIKAMHU Y4YEOHO-MCCIIEIOBATEIHLCKOW M MPOEKTHOM MEATeTbHOCTH B OOJACTH
(bU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJ/IOB PEIICHUS 3a]1a4
(M3UYECKOTO COZIepPIKaHMs, MPUMEHEHHIO PAa3IMYHBIX METOOB IMTO3HAHUS;

BJIQJCTh BHUAAMHU JICATCIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTCPIIPETAIUH,
MpeoOpa3oBaHUI0 W TMPUMEHEHHWIO B PA3IUYHBIX YYEOHBIX CHUTyalMsiX, B TOM 4YHUCJE MPHU
CO37IaHUH YUEOHBIX TIPOEKTOB B 001acT (PU3MKH;

BBISBIISATh TIPUYMHHO-CJICICTBCHHBIC CBS3W M aKTyaJlM3UPOBaTh 3a/iady, BBIIBUTATH
runoTre3y e€ pemeHus, HaxOAWTh apryMEHTHl JUIS JO0Ka3aTeIhCTBA CBOMX YTBEPIKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTCPUHU PEILICHHUS,

aHAJTM3UPOBATh MOJIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4u PE3yIbTaThl, KPUTUYECKH OLICHUBATh
WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;



CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIE 33]1a4 B 00pa30BaTEIbHOMN AESITEILHOCTH, B TOM
quClie IPU U3y4YEeHUU (QU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTHUECKYIO 00JaCTh KU3HEACATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 001IacTel;

BBIJIBUT'aTh HOBBIE UJEH, IIPEJIaraTb OpUrHHAIbHBIC TOAXOABI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0IyCKAIOIINE albTEPHATUBHBIEC PELLICHUS.

Pabora ¢ nunpopmanueii:

BJIa/ICTh HaBBIKAaMU MOJydyeHUs: MH(POpMaluu (PU3MUECKOTO COJEP>KaHUS U3 HCTOUYHUKOB
pPa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIATh IIOMCK, AaHaJIW3, CHUCTEMAaTU3alUI0 U
MHTEPIPETALNIO HH()OPMALIUU PA3IUYHBIX BUIOB U ()OPM IPEICTABICHUS;

OLIEHMBATh JOCTOBEPHOCTbh HH(OPMALINY;

UCIIONIb30BaTh CpeJICTBa HWH(MOPMALMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHUH B
pELIEHNN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OpPraHU3ALMOHHBIX 3aJad C COOJIIOJECHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYPCOCOEPEXKEHMS, TPABOBBIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHOW O€30MacHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTO COJEpKAHMS B pPa3IUYHbIX (QopMarax ¢ Y4ETOM
Ha3HauYeHHUs HHPOpMAUMU U [EJIEeBOM ayJUTOPUM, BbIOUpAas ONTUMAJIbHYIO (opMy
MIPEICTABICHUS U BU3yaIU3allUU.

KomMmyHuKaTHBHBIE YHUBEpPCAJbHbIC yYeOHbIE 1eHCTBUSA:

OCYILIECTBJIATH OOIICHUE HA ypOoKaxX (PU3UKU U BO BHEYPOUHOU ACSATEIHLHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYallUi U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOK TOYKY 3pPEHUS C MCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

MMOHKUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHHON U UHAUBUTyaIbHON PabOTHI;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JEHUCTBUU C YU4€TOM OOIIMX HUHTEPECOB U
BO3MOYKHOCTEHN Ka)JOT0 YJICHA KOJUIEKTUBA,

IIPUHUMATh 1L€JM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH W KOOPAUHUPOBATH
JNEUCTBUS MO €€ NOCTMXKEHHWIO: COCTAaBIIAThH IUIAH JACHMCTBUHM, PACHPENCTATh POJIU C YUETOM
MHEHHUI yYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KAa4E€CTBO CBOErO BKJIAJla U KAXXJIOTO y4aCTHHWKA KOMAaHbl B OOIIUIA pe3ysibTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IpejaraTb HOBBIE MPOEKTHI, OLICHMBATh UAEU C IMO3ULUUUA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYHIECTBJISITh TMO3UTUBHOE CTPATETUUECKOE TIOBEACHHWE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JESITEIIBHOCTh B 00JacTH (U3BHKU U
aCTPOHOMUH, BBISIBJISATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;



CaMOCTOSITENIbHO COCTABJISITh IUTAH PEIIEHUS PAaCYETHBIX M KAuyeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS TPAKTUYECKOW paboThl C Y4€TOM UMEIOIIMXCS PECYypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHNN;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmmpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHM;

JieaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBAThH MIPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUINH B 00J1aCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHBBI B JEATE€IbHOCTb, OIICHHUBAThH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BIIJICTh HAaBBIKAMHU ITO3HABATEIHPHON Pe(ICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI U
MBICJIUTENIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh PUEMBI PeIICKCUU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKCHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPH aHAJIN3€E PE3yIbTaTOB JICITCIbHOCTH;

MIPUHUMATH €05, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce nocTmKeHNs IMIHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI 110 (PU3HKE IS
YPOBHSI CpeAHEro o01ero o0pa3oBaHus y OOy4arolMXCs COBEPIICHCTBYETCS 3MOIMOHAIBHBIM
WHTEJUIEKT, MPEeJnoiaralomui chopMIUpPOBaHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOM YMOIIMOHAIBHOM c(pepbl, ObITH YBEPEHHBIM B ce0e€;

CaMOPETYyJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEICHNE, CTOCOOHOCTh aIaNTHPOBATHCS K IMOIIMOHATIBLHBIM H3MEHECHUSIM | TPOSIBIISATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHIKEHHUIO IIeJIM U YyCHexy,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICUCTBOBATh UCXOS U3 CBOMX BO3MOYXHOCTEH;

SMIATHH, BKJIIOYAIONICH CMOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE PYTHUX,
YYHUTBIBATh €T0 MPU OCYIIECTBICHUN OOIIEHHUS, CTOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOYAIOIIMX CIMOCOOHOCTH BBICTPAaUBaTh OTHOIIEHUS C JPYTUMHU
JOJIbMHU, 3a00TUTKCS, TIPOSBIIATh MHTEPEC U pa3peiiaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koHiy oOyuenus B 10 kjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUI:
J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOU
HAY4YHOW KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKHW U TE€XHOJIOTHHM, B MPAKTHUYECKOU
JICSITEIbHOCTH JIIOJICH;



YUUTBHIBaTh TPAaHMUIIBI IPUMEHEHUS HU3YYEHHBIX (PU3MUECKHX MOJEJeil: MaTepuasbHas
TOYKA, UHEpLUAIbHAsA CUCTEMa OTCYETa, abCOJIOTHO TBEPNOE TEJO, WUACANBHBIM Ta3, MOJEIH
CTPOEHMS T'a30B, KUIKOCTEH M TBEPIBIX TEJI, TOYEHYHBIM JIEKTPUUECKUM 3apsl NPU PELICHUU
(bu3UYecKuX 3a7a4;

pacrno3HaBaTh (U3NYECKUE SIBICHUS (TPOIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJSIPHO-KHHETUYECKOH TEOPUM CTPOEHHUS BEIIECTBA M AJIEKTPOIMHAMHUKHU:
PaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBH)KEHUE, CBOOOJHOE NaJeHUE Tell,
IBIDKEHUE TI0 OKPYXKHOCTH, WHEPIMsS, B3aumonaeucTsue Tten, nuddysus, OpoyHOBCKOE
IBUKEHUE, CTPOEHUE >KUJKOCTEW W TBEPABIX TeJl, U3MEHEHHE 00bEMa TeNl MpHU HarpeBaHUU
(oxJytaxaeHnn), TEIJI0BOE paBHOBECUE, UCIIAPEHNE, KOHACHC AN, TUIABJICHUE, KPUCTAIN3ALINs,
KUIICHHE, BJIAXKHOCTh BO31yXa, IOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZe, CBS3b MEXIY IIapaMeTpaMH COCTOSHUS Ta3a B H30IMpOLECCaX, JJIEKTPU3aLus Tell,
B3aMMO/JICHCTBHUE 3aPAJIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCHOJIb3Ysl (PU3MYECKHE BEJIMYMHBI: KOOpPJIMHATA,
IIyTh, NIEPEMEILECHNUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Chja, UMITYJIbC Teld, KMHETHYECKas
SHEprusi, NOTEHUUalbHAs SHEPIus, MeXaHudeckas padoTa, MEXaHMYECKas MOIIHOCTb; MpHU
ONMHMCAHUM TMPABUIBHO TPAKTOBAaTh (DU3UUYECKUH CMBICI HMCHOJIb3YEMbIX BEJIMYWH, HX
0003HAYEHUS U €IUHUILIBI, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHYUHY
C IpYTMMH BEIMYMHAMH;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBIICHUS, HCIIOJIb3YS
¢u3znueckue BEIUYMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeOHss KHHETUYecKash SHEprus
XAa0TUYECKOTO JIBMKEHHS MOJIEKYJ, CPEIHEKBAJAPATHYHASI CKOPOCTh MOJIEKYJ, KOJWYECTBO
TEIJIOTHl, BHYTPEHHSsA 3HEprus, padora raza, Ko3Q(UIMEHT MOJIE3HOTO ACHCTBUSA TEMJIOBOTO
JABUTATENs; IPU ONMUCAHUU MTPABUIIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCIOJIb3YEMbIX BEJIMUMH,
uX O0O0O3HAYeHUs M EIUHMIIBI, HAaXOAUTh (POPMYJIbI, CBSA3BIBAIOIINME JAHHYIO (U3HUYECKYIO
BEJIMYUHY C JPYTMMU BEIUYHHAM;

OMKCHIBATh M3YYECHHBIE SJEKTPUUYECKHUE CBOWCTBA BEUIECTBA U DBJEKTPUUYECKUE SIBICHUS
(TIpotiecchl), UCMONB3Ys (PU3UYECKUE BEIUYUHBI: AJICKTPUUYECKUIN 3apsjl, JIEKTPUUECKOE MOoJIe,
HaIpsSOKEHHOCTh  TOJISI, IMOTEHLMaJ, Pa3HOCTh IOTEHLUHAJIOB; NPH ONMCAHUU IPABHIBHO
TPaKTOBaThb (PU3UYECKUI CMBICT MCIONb3YEMbIX BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUHUHY C IPYTUMH BEIMYMHAMU;

aHAIM3UPOBaTh (PU3MYECKUE TPOLECCHl W SIBICHUS, UCIONb3YS (PU3UYECKHE 3aKOHBI U
IIPUHLMINBL: 3aKOH BceMUpHOro Ttsarotenus, I, II m III 3axkonel HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPrUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHIUI CYNEPIO3ULNN CUJI, TPUHLUIT
paBHONPaBUSI MHEPLMAIBHBIX CHCTEM OTCYETA, MOJEKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEAHEN KUHETUYECKON SHEPruu TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXpaHEHUSs
AIIEKTPUYECKOr0 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTeMaTUYEeCKOE BBHIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIBI IEUCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pasnuyaTh yCI0BUS UX 0€30MaCHOI0 UCIIOJIb30BAHUS B IOBCETHEBHOMN KU3HU;

BBINIOJIHATh JKCIEPUMEHTHI IO MCCIEIOBAHUIO (DU3UYECKUX SIBICHUW M TPOLECCOB C
UCIIOJIb30BaHMEM TPSAMBIX W KOCBEHHBIX H3MEpPEHUi, TMpu 3TOM  (POpMYIUpPOBATH



npobiemy/3agadyy M TUNOTE3y Yy4eOHOro JKCIEPUMEHTa, COOUpaThb yCTAHOBKY W3
NPEIJI0KEHHOT0 000PY1I0BaHUs, POBOAUTH ONBIT U (POPMYJIMPOBATH BHIBOIBI;

OCYIIECTBIISITh MpPsIMbIE W KOCBEHHBIE HM3MEPEHUA (PU3UUYECKUX BEIUYHMH, IMPH 3TOM
BBIOMpATh ONTUMANBHBIN CMOCO0 W3MEPEHUS M HCIOIb30BaTh W3BECTHBIE METOIBI OIICHKU
IIOIPEIIHOCTEN H3MEPEHNN;

UCCJIeI0BATh 3aBUCUMOCTU MEXYy (PU3NYECKUMU BEJIMYUHAMHU C UCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUN, MpPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHpOBATH pe3yibTaThl MOJYyUYEHHOU
3aBHCHUMOCTH (PU3MYECKMX BEJIMYMH B BHAE TaOMUI] U TpaduKOB, JAeNaTh BBIBOABI IO
pe3yJibTaTam UCCIEN0BaHNs;

coOmro/IaTh MpaBwiia 0€30MacHOro TpyJa MNpHU MPOBEACHUM HCCIEAOBAHMM B pamMKax
y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIENOBATEILCKOM U TMPOEKTHOM JESATENBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyAOBAHMUS;

pemath pacy€THBIE 3aJaydl C SIBHO 3aJaHHOW (U3WYECKOM MOJEBIO, HCIONb3YS
(u3nYecKue 3aKOHbI U IPHUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4d BIOUPATh (PU3HUECKYIO
MOJI€Tb, BBIICHATh (U3NYECKUE BEIUYMHBI M (OPMYJbI, HEOOXOAMMBIE i1 €€ pelIeHHUs,
IIPOBOAMTD PAcuU€Thl U OLIEHUBATH PEAILHOCTD MOJIyYEHHOTO 3HAU€HUS (PU3NUECKON BEJIMYUHBL;

pemarh KadyeCTBEHHBIC 3a/Ja4d: BBICTPAWBATh JIOTUYECKH HENPOTHUBOPEUYMBYIO LEMOYKY
paccy X AeHuN ¢ OOpOor Ha U3yUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

MCIIOJIb30BAaTh NP PEIICHNN YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKA, CTPYKTYPUPOBaHUS, HHTEPHpPETAUMU M MPEACTABICHUS Y4yeOHOM U Hay4dHO-
NOMYJSIPHOM ~ MHQOpMAIMK, TOJYYEeHHOH M3  Pa3jIMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMy0 HHPOpMaLUIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYKAIOUIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIOJb30BaTh TEOPETUUYECKHE 3HAHHUA MO (U3MKE B TOBCEAHEBHOW JKHU3HM IS
oOecrniedyeHus 6€30MacHOCTH MPHU OOpAILEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIS
COXpaHEHUS 3/I0POBbs U COOIOACHUS HOPM SKOJIOTHYECKOTO OBEACHUS B OKPY KaIOILIEH Cpee;

paboTarh B rpymnrne ¢ BHIMOJHEHUEM PA3IUYHBIX COLMANIBHBIX POJIEH, MIIaHUPOBaTh padboTy
IpyNnbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH U  IUIAaHUPOBATh JCSATENBHOCTh B
HECTAHJAPTHBIX CUTyalMsAX, aJeKBAaTHO OLICHUBATH BKJAJ KaXXIOTO W3 YYAaCTHUKOB I'PYINIBl B
pelIeHre paccMaTpuBaEMON MPOOIIEMBI.

K koHuy oOyuenus B 11 kjacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

J€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKHW U TE€XHOJIOTHH, B MPAKTHUYECKOU
NEeSATEIBHOCTH JIIOJIEH, LIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUYUTHIBATh TPAHULBI TPUMEHEHUSI M3YUYEHHBIX (U3UUECKUX MOJENEH: TOYEUHbIN
JJEKTPUYECKUN 3apsi, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETA, sACpHAs MOJENIb aToMma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SIBIEHUS (TpoIecChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN U KBAHTOBOM (PU3MKH: dJEKTPUUYECKas MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHAYECKOE, MATHUTHOE JEWCTBUS TOKA, B3aUMOIECHCTBUE MAarHUTOB, JJIEKTPOMAarHUTHAas
MHIYKIUA, JACUCTBHE MArHUTHOIO IIOJISI HA INPOBOJHHUK C TOKOM M JABWXKYIIMUCA 3apsn,



AJIIEKTPOMATHUTHBIE KOJIEOAHUS U BOJHBI, MPSIMOJIMHENHOE pACIPOCTPAHEHHUE CBETA, OTPAKEHUE,
npesioMiieHne, UHTeppepeHuus, AUPpakiuus ¢ M[oJspu3alus CBETa, AUCIEepCHUs CBETa,
dbotoanexrpudeckuii 3¢ ekt (hoTodrPdekT), cBETOBOE AaBICHNE, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJOPO/ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIHOAKTUBHOCTD;

ONKCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUYECKUE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUUECKYIO MPOBOJAUMOCTD PA3IUYHBIX CPEl) U DJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCTIONIb3Ysl (U3MUECKUE BEJIUYMHBL: DJICKTPUYECKUN 3apsll, Ccujla TOKa, DIEKTPUYECKOe
HaANpPsDKEHUE, SJIEKTPHUECKOE COTPOTUBIICHUE, PA3HOCTh MOTEHIINANIOB, JIEKTPOIBIKYIIAS CUIIA,
paboTta TOKa, MHAYKLUHS MarHUTHOro Tojs, cuia Ammnepa, cuia JlopeHla, MHIYKTUBHOCTD
KaTyIIKW, DHEPTUsl AJIEKTPUUYECKOT0 M MArHUTHOTO TOJIeH, MEpPUOJl M YacToTa KojeOaHuil B
K0J1e0aTeTbHOM KOHTYpE, 3aps]l U CUjla TOKa B MPOIECCE FAPMOHUYECKUX DJIEKTPOMArHUTHBIX
KosieOanuii, (OKyCHOE pacCCTOSIHME W ONTHYECKass CUJla JIMH3bI, MPU OMHCAHUM MPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIOIb3yEMbIX BEJIUYMH, MX OOO3HAUCHHS M €IUHUIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3MYECKYIO0 BETUUYUHY C IPYTHMH BETUIHHAMU;

ONUCHIBATh HU3YYECHHbIE KBAHTOBBIC SIBICHHUS M TPOLECCHl, HUCHOIB3YS (u3nueckue
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus
UMIynsC (OTOHA, TMEPHOJ] TOJypacmhana, SHEPTHs CBSI3U ATOMHBIX SI€p, NPU OINHUCAHUU
MPaBIJIBHO TPAaKTOBAaTh (U3WYECKUN CMBICH HCMOJIB3YEMBIX BEIHYMH, UX OOO3HAYCHUS U
€IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE MAHHYIO (DU3MUECKYI0 BEIHYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUY€HUE (PU3NUECKON BETUUHHBI;

aHAJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCIOJIb3YsSd (PU3NYECKUE 3aKOHBI U
OpUHIMIBE: 3akoH OMa, 3aKOHBI TOCIEAOBATEIFHOTO W MAapajuieIbHOTO COSAMHEHUS
IIPOBOAHUKOB, 3akoH JDkoyns—JleHnma, 3akoH OJJIEKTPOMATHWUTHOW HMHIYKIUH, 3aKOH
NPSIMOJIMHEMHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI NPETOMJICHUS
CBeTa, ypaBHeHWE DOuHmTEeWHa 118 GoTodPderra, 3aKOH COXpaHEHHUS] DHEPTUHU, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPaHEHMs DJJIEKTPUUECKOTO 3apsiia, 3aKOH COXpaHEHUs
MaccOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOTO pacmajaa, MpH STOM pa3inydaTh
CIIOBECHYIO (POPMYTHPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPXEHHE W YCJIOBHS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OTIpEe/ICIATh HANpaBJICHHE BEKTOpPA MHAYKIMM MArHUTHOTO IOJISI MPOBOJHHKA C TOKOM,
cuibl Amriepa u cuisl Jlopenua;

CTPOUTH U OMKCHIBATh H300pAKEHUE, CO3/1aBAEMOE TNTIOCKUM 3€pKaJioM, TOHKOU JIMH30M;

BBITIOJTHATh IKCIEPUMEHTHI TI0 HCCICNOBAHUIO (PU3UYECKHX SBICHWH W MPOILECCOB C
UCIIOJIb30BaHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHHMH: TMpu 3TOM  (POpMyIHpOBaTh
mpoOjemy/3agady W TUIIOTE3y Y4YeOHOro  DKCIEPUMEHTa, COoOupaTh yCTAaHOBKY W3
MPEJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTH OMBIT ¥ (POPMYITHPOBATH BHIBOJIBL

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE H3MEpPEHHs] (U3NYECKUX BEIUYUH, MPU ITOM
BbIOMpATh ONTUMANbHBIN CIOCO0 M3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE METOJBI OIICHKU
MOTPEMTHOCTEN U3MEPEHN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3UUYECKUX BEIMYUH C UCIOJIB30BAHUEM MPSMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YyJbTAThl MOTYYCHHON 3aBUCHUMOCTH
bu3nuecKnX BENMWYMH B BHAE TaOmWI] W TpaduKOB, [eJaTh BBIBOABI IO pe3yJibTaTaM
HCCIIEIOBaHMS;



coOmonaTh TpaBuia O€30MacHOTO TpyJda IpH NPOBENEHUH HCCIENIOBAaHMM B pPaMKax
yu4eOHOTO OKCIIEpUMEHTa, Y4eOHO-MCCIEeNOBATENbCKOH M MPOEKTHOW JAEATENbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JaOOpaTOPHOro 000pyAOBaHNUS;

pemath pacy€THBIE 3aJaydl C SBHO 3aJaHHOW (U3WYECKOM MOJEbIO, HCIONb3YS
¢dbusznueckre 3aKOHBI ¥ MPHUHIIMITBI, HA OCHOBE aHAJIN3a yCIIOBUS 33/1a4d BHIOMPATh (PU3NYECKYIO
MOJIeIIb, BBIACNATH (U3UYECKHE BEIUYMHBI U (HOPMYIIBI, HEOOXOAMWMBIE UIs €€ pelIeHHS,
IPOBOJUTH PACUYETHI M OIICHWBAThH PEAIbHOCTh MOJIYYEHHOTO 3HAYCHHS (PU3UYECKON BEINYHHBI;

peliaTh KayeCTBEHHBIC 3a/layM: BBICTPAaWBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXJICHUM ¢ OMOPOIl Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHHUS;

MCIIOJIb30BaTh MPHU PEIICHNU Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOIOTUH
IJIE TIOUCKA, CTPYKTYpUPOBaHUs, WHTEPHpPETAllMM U TPEACTaBICHUS Y4eOHOW U HaydHO-
HOMyJSpHOM  WMHGpOpMAIMM, TOJIYYEHHOM W3  PAa3JIMYHbIX  HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMALIHUIO;

OOBSICHATH MPUHIIMIIBI JEHCTBUS MAalINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3inyaTh
YCIJIOBUS MX O€30M1aCHOTO MCIIOIb30BaHMs B IOBCEIHEBHON KU3HU;

OPUBOJUTH HMPUMEPHI BKJIA/a POCCUHUCKHUX U 3apyOeKHBbIX yUEHBIX-(DU3MKOB B pa3BUTHE
HAyKH, B 00OBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHMA 1O (U3NKE B TOBCEAHEBHOW JKHU3HH IS
oOecrieyeHus 6€30MacCHOCTH NpU 0OpalIEeHUuH ¢ TPUOOPAMHU U TEXHUYECKUMH YCTPOUCTBAMM, TS
COXPAHEHUS 3/I0POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpeie;

paboTaTh B TPYMIIE C BBIIOJHEHUEM PA3JIMYHBIX COIMANIBHBIX POJIEH, IIJIaHUPOBATh PaboTy
TPYNNbl, palMOHATBHO PpACHpPENeNsITh OOS3aHHOCTH U IUIAHUPOBATh JCSATENBHOCTh B
HECTaH/APTHBIX CUTYaIMsIX, aJIeKBaTHO OIICHMBATH BKJAJl KaXJOTO M3 YYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpuBaeMon pOOJIEMBI.



TOUKA \’ POCTA
]

LlenTp 00pa3oBaHMsA eCTeCTBEHHO-HAYYHOI HanmpaBJjeHHOCTH «Touka pocra» co3naH
C LIeJIbIO Pa3BUTHUS Y O0YYAIOIIMXCA €CTECTBEHHO-HAyYHOU, MaTeMaTU4eCcKoi, MH(GOPMAIIMOHHON
IPaMOTHOCTH, (hOPMHUPOBAHUSI KPUTUUECKOTO M KPEATUBHOIO MBIIUJICHUS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHOHAYYHOW HAMPABICHHOCTH, a TaKXe J/Jid MPAaKTUYECKON OTpaboTKu
y4eOHOTO MaTepuaiia 1o yueoHomy npeamery «duszukay.

[Ipennaraemass mporpamMma CIocoOCTBYET Pa3BUTHIO y YYAIIMXCA CaMOCTOSTEILHOTO
MBIIIJIEHUS, (GOPMHUPYET Yy HHUX YMEHHUS CaMOCTOATEIbHO TMPUOOpeTaTh W TMPUMEHSTH
MOJIyYeHHbIE 3HAHWS Ha MpakThKe. Pa3BuTue M (QopMHUpOBaHUE BBINICYKA3aHHBIX YMEHUUN
BO3MOXXHO Oylarojaps CTUMYJIHPOBAHMIO HAy4YHO - IIO3HABAaTEIbHOTO HHTEpEeca BO BpeMs
3aHaTuid. COBpEMEHHbIE 3KCIEPUMEHTAIBHBIE HCCIEAOBAHHUS MO (PU3UKE YKE HEBO3MOXKHO
Mpe/ICTaBUTh 0€3 HUCIOJB30BAaHUS AHAIOTOBBIX U LU(MPOBBIX H3MEPHUTENBHBIX NpuOOopoB. B
®enepaibHOM TOCYIapCTBEHHOM oOpasoBaTenbHOM cTanaaptre (PI'OC) mpomucanHo, 4TO
OJTHUM W3 YHUBEPCAIbHBIX y4eOHbIX meiictBuil (YVY]l), mnpuoOperaeMbIX ydaluMUCH,
NOJDKHO CTaThb YMEHUE «IIPOBEACHUS OMBITOB, IPOCTHIX IKCIIEPUMEHTAIBHBIX HUCCIEI0BaHUMH,
NpSMBIX W KOCBEHHBIX M3MEPEHUH C HCIOJb30BAaHHUEM AaHAJIOTOBBIX M IHU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOBY.

JUig 3TOro yuuTenb (PU3UKU MOXKET BOCHOJIB30BAaThCA YUEOHBIM 000pYy1I0BAHUEM HOBOTO
nokoseHuss — 1udpoBeiMU  J1aboparopusimu. [ludpoBeie nabGopaTtopuu 10  duUMKE
MPEACTABIICHbl JaTYMKaMH [JI M3MEPEHUST M PErucTpaluyd pPa3jIMyHbIX [1apaMeTpOB,
uHTep(dericaMu cOopa JaHHBIX M NPOrpaMMHBIM  OOECIEUYEHUEM, BHU3YaJIU3UPYIOLIUM
AKCIIEPUMEHTAJIbHBIE JaHHblE Ha 3KpaHe. IIpy 3TOM B3KCHEpUMEHT OCTa€Tcsl TPAAUIIMOHHO
HaTypHBIM, HO TMOJyYEHHBIE SKCIEPUMEHTAJIbHBIE JTaHHbIE 00pabaThHIBAIOTCS M BBIBOJIATCS Ha
9KpaH B peaJbHOM MacmTade BpPEMEHM U B palMOHAIbHOW rpaduyeckoi ¢opme, B BHIE
YUCJICHHBIX 3HAYEeHWM, quarpaMm, rpadukoB v Tabnul. OCHOBHOE BHUMAHUE Y4YallUuXcs MpHU
ATOM KOHIIEHTPUPYETCS HE Ha COOpPKE M HACTPOMKE 3KCIEPUMEHTAIbHOW YCTAHOBKH, a Ha
MPOEKTUPOBAHUM PA3IMYHBIX BAPUAHTOB MPOBEJCHUS IKCIIEPUMEHTA, HAKOIJICHUH JAHHBIX, UX
aHaJIM3e W MHTepHpeTanuu, GopMyIMpPOBKE BBIBOJOB. DKCHEPUMEHT KakK HCCIIEIOBATEIbCKUN
MeToJlT OOy4eHHs YBEIMYMBAET I103HABATENbHBI HHTEPEC YYalIUXCsi K CaMOCTOSITEIbHOM,
TBOPYECKOU AesATeNbHOCTH. BaxkHo chopmupoBath y 00yqaromMXcs HaBBIKA CAMOCTOSITEIIbHON
paboThl ¢ UU(POBBHIMU JaTYMKAMHU, MPOBEACHUS HU3MEPECHUNM (PU3MUECKUX BEJIMYMH U HX
00paboTKH.

[upokuit crnekTp UUPPOBBIX JATYMKOB IMO3BOJSET YyYalMMCS 3HAKOMHUTBCS C
napamMeTpamMu  (U3MYECKOro JKCIEPUMEHTa HE TOJbKO HAa KAayeCTBEHHOM, HO M Ha
KoJu4ecTBEHHOM YypoBHe. C momompo HUPPOBOKM Ja0OpaTOpUM MOXKHO IPOBOJUTH
JUIUTEJIbHBINA 3KCIEPUMEHT Jake B OTCYTCTBUHU 3KcrepuMmeHTaTopa. llpu sTom m3mepsiembie
JaHHbIE W pe3yJbTaThl HUX O0O0pabOTKH OTOOpaKalOTCS HEMOCPEACTBEHHO Ha JKpaHe
KOMITbIOTEpA.

B coctaB nientpa «Touka poctay mo pusuke BxoasT 0a3oBas (00s3aTenbHas) 9acTh U
JIOTIOJTHUTEIBHOE 000pYI0BaHHUE.

ba3oBast yacTh cOCTOUT U3 HU(DPOBHIX JATYUKOB U KOMIUIEKTOB COITYTCTBYIOIIHUX
AJIEMEHTOB JIJISl OMBITOB IO MEXAHUKE, MOJIEKYJISIPHON (DU3HKE, JJIEKTPOJUHAMUKE U ONTHKE.
ba3oBbiii komIuiekT oOopynoBaHusi LeHTpa «Touka poctay 1O (QuU3MKE NPeICTaBlICH
CJIeIYIOIMMU JaTYNKaAMU:

-JlaTuuk abCOIIOTHOTO JABJICHHUS.
-JlaTuyuk MpoU3BOAUT U3MEPEHUS A0CONIOTHOTO JlaBiieHUs. YyBCTBUTENbHBIN 3JIEMEHT JAaTurKa
BBINIOJIHEH Ha 0a3e MOHOJMTHOIO KPEMHHEBOTO MbE30PE3UCTOpPA C  BHEAPEHHOUN



TEH30PE3UCTUBHON CTPYKTYpPOH, KOTOpasi MO3BOJSAET UCKIIOYUTh BO3MOXKHBIE IOTPEIIHOCTH U
JOCTUTHYTh HEOOXOAMMON TOYHOCTH U3MEpEeHHA. B KOMITIEKT naT4rka abCONMIOTHOTO AaBIICHUS
BXOJUT T'MOKas repMeTHyHas TpyOKa JUlsl MOJAKIIOUEHHs HITyLepa JaTuuKa K JJaOopaTOpHOMY
000py10BaHUIO.

-JlaTyuk nosioxeHus: (MarHUTHBIN). [laTunK u3MepsieT BpEMEHHbBIE OTPE3KH MEXAY MOMEHTAMHU
MIPOXOXKJICHUS OOBEKTA PsJIOM C OECKOHTAKTHBIMHM JIE€TEKTOpaMHU. BECKOHTaKTHBIE JETEKTOPHI
ABJISIFOTCS. BBIHOCHBIMM M KPEILITCA Ha METAUIMYECKOM WJIM MarHMTHOM HOBEPXHOCTH.
KosmuecTBo ocell n3mMepeHns IaTurKa IMOJIOKEHUs PaBHO 3, AMANa30H U3MEPEHUN 0 KaXKIOU
u3 oceit X, Y u Z cocrasnsier ot 0 10 360 rpag.

KoMImuiekT conmyTCTBYIOIMNX AIEMEHTOB ISl SKCIIEPUMEHTOB 10 MEXAHUKE:

-KommiiekT comyTCTBYIOIUX 3I€MEHTOB JIJIsl SKCTIEPUMEHTOB IO MOJIEKYJISIPHOHN (PH3MKe
-KOMIUTEKT COIMyTCTBYIOIIMX 3JIEMEHTOB JIJIS1 DKCIIEPUMEHTOB 110 JJIEKTPOAUHAMUKE

-KOMIIEKT COMyTCTBYIOMUX 3JIEMEHTOB JIJIsl IKCIIEPUMEHTOB T10 OITHKE

-J[aTuyuK TOKa, MAarHUTHOTO IOJIsI, TEMIIEPATYPBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMmeHnoBaHnue KoauuyecTBO Yacon DJIeKTPOHHbIE
n/n pa3aesioB U TeM Bcero IMpogopuentanuonnblii | Kourpoabubie | IlpakTuueckue | (uudposbie)
MPOrpamMmbl KOMIIOHEHT padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®du3rka 1 METOIEI 2 bubmnoreka IIOK
Hay4YHOT'O ITO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmnoreka IIOK
https://m.edsoo.ru/7{41bf72
2.2 Jnmnamuka 7 bubmuorexa [IOK
https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUS B 6 1 1 bu6muoreka [JOK
MEXaHUKE https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBBI 9 1 but6mmoreka [IOK
MOJIEKYJIIPHO- https://m.edsoo.ru/7f41bf72
KUHETHYECKON
TEOpUHU
3.2 OCHOBBI 10 1 1 bubmuoreka [{OK
TEPMOJAUHAMUKHU https://m.edsoo.ru/7f41bf72
33 ArperatHbie 5 bubnuotexa [JOK

COCTOsIHHA BCUICCTBA.

https://m.edsoo.ru/7f41bf72
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®da30BbIe IEPEXOABI

Wroro no pazaeny

24

Paznen 4. JIEKTPOANHAMUKA

4.1 DJIEKTpOCTaTHUKA 10 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 [TocrossHHBIN 12 bubnnorexa [JOK
AIIEKTPUYECKHI TOK. https://m.edsoo.ru/7f41bf72
Toxu B pa3mnyHbIX
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME



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

11 KJIACC

Ne HaumenoBanue KouunvecTBo 4yacoB DJIeKTPOHHbIE
n/m | pasiesoB H TeM Bcero IMpodopuentanmonnnlii | Kontposabnbie | IlpakTuueckue | (uudposbie)
NMPOrpamMmbl KOMIIOHEHT padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypcbi
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 MarnauTHoe 1oJie. 11 1 1 3 bubmuoreka [JOK
DneKTpOMarHuTHas https://m.edsoo.ru/7f41c97¢c
WHIYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHBI
2.1 MexaHu4ecKkue u 9 1 bu6mmoreka [IOK
JJIEKTPOMAarHUTHBIC https://m.edsoo.ru/7f41c97¢
KoseOaHus
2.2 MexaHu4deckue u 5 1 bu6nmoreka [JOK
JJEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onrtuka 10 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24 1

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

3.1 OCHOBBI CTICITHATTBHOM 4 1 bubnuoteka [JOK
Teopuu https://m.edsoo.ru/7f41¢c97¢c
OTHOCHUTEJIbHOCTH

Uroro no pazgeny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 DIEMEHTHI KBAHTOBOM

bu6mmoreka [JOK



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

ONTUKU https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE SAPO 5 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU
5.1 DJIEMEHTHI aCTPOHOMUU 7 bubnmoreka [JOK
U acTpoU3UKN https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 7

Pa3nesa 6. OBOBIIIAIOIIEE ITOBTOPEHHUE

6.1 Oo6ob61aroee 4 bu6mmoreka [IOK
MOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4 1
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68 2

YACOB IIO ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Tema ypoka KosnyecTBo yacoB Hara DJIeKTPOHHbIE
n/n Bcero Kontposbubie | IlpakTtuueckue | H3y4yeHus | uudposbie
K padoThbI padoThbI o0pa3oBaTe/bHbIE
pecypchl
1 dwusmnka — HayKa o 1 bubmuorexa [IOK
npupoae. Hayunbie meTo bl https://m.edsoo.ru/ff0c32e2
MO3HAHUSI OKPYKAIOLIErO
Mupa
2 Ponb u mecTo puzuku B 1 bubnnoreka [JOK
dbopMupoBaHUU https://m.edsoo.ru/ff0c33e6
COBPEMEHHON HAy4YHOHN
KapTHUHBI MUDA, B
MPaKTUYECKOU
NEeATeIFHOCTH JIFOAeH
3 MexaHn4ecKoe JIBHKEHHUE. 1 bu6nmoreka [IOK
OTHOCUTENBHOCTD https://m.edsoo.ru/ff0c3508
MEXaHUYECKOTO JBUKEHUS.
[lepemenienue, CKOpOCTb,
YCKOpEHHE
4 PaBHomepHOe 1 bubnnorexka [JOK
MPSAMOJIMHENHOE IBUKECHHIE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 bubnmnoreka [JOK
MPSMOJIMHENHOE JIBUKEHHUE https://m.edsoo.ru/ff0c372¢
6 CBoOogHOE IajieHue. 1 bubmuorexa [JOK

YckopeHne cBOOOTHOTO
HageHus

https://m.edsoo.ru/ff0c39cc



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

Kpusonnuelinoe
JIBU>KEeHUE. [[BrkeHune
MaTEepUAIBHON TOYKH IO

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3ada

OKPYXHOCTHU
8 [TpuHIMn bu6mmoreka [IOK
OTHOCHUTENIbHOCTH ["anunes. https://m.edsoo.ru/ff0c3be8
HuepunanbHble CUCTEMBI
orcuera. [1epBblii 3aK0H
Herorona
9 Macca tena. Cuna. bubnuorexa [JOK
[IpuHnun cynepno3unun https://m.edsoo.ru/ff0c3be8
cui. Bropou 3akoH
HreroTona nis
MaTepUaIbHOU TOUKH
10 Tperuii 3akoH HeroTona bubnnorexa [HOK
JUIA MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOIO bubnnoreka [JOK
TaroreHus. Cuna TAXKEeCTH. https://m.edsoo.ru/ff0c3d00
ITepBast kocMHuuecKas
CKOPOCTh
12 Cuna ynpyroctu. 3akoH bubnuoreka [IOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
13 Cuita TpeHusl. bubnuoteka [JOK
Koa¢pdunment tpenus. https://m.edsoo.ru/ff0c376
Cwita conpOoTHBIIEHHUS TIPU
JBUKEHUH TeJa B
KUAKOCTH WM ra3e
14 ITocrynarensHoe bubnuorexa [IOK

BpallaTeIbHOE JIBIKCHUC
a0COJIIOTHO TBEPJIOTO TEa.

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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MowmenTt cuiebl. IInedo
CHIIBL. Y CIIOBHS
paBHOBECHs TBEPIOTO Tea

15

Nmnynbec MaTepuanbHOM
TOYKHU, CUCTEMBI
MaTepHalbHbIX TOUYEK.
Nmmnynbe cumbl. 3akoH
COXpaHEHHUs UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabota u Mo1IHOCTD CHIIBI.
Kunernueckas sHeprus
MaTepUaIbHOW TOUKH.
Teopema 00 U3MEHEHUH
KHMHETUYECKOW SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

ITorennmansHas 3HEPrHUsL.
[ToreHunaneHas sHEprus
yrpyro nepopMupoBaHHOM
npyxunbl. [loTeHmanpHas
SHEPruUs Tena BOIHU3U
MIOBEPXHOCTU 3eMJIU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHunanbHbIE U
HEMOTCHIUAIbHBIE CUJIBI.
CBs13b paboTHI
HEIOTEHIMAIBHBIX CUJI C
U3MEHEHUEM
MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU
SHEPIrUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGoparopHas paboTa



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«HccnenoBanue cBs3u
pabOThI CHIIBI C
U3MEHEHHUEM
MEXaHUYECKOHN YHEPrUun
TeJa Ha IpUMepe
PaCTSIKEHUSI PE3UHOBOIO
KIyTa»

20

KonrponbHas padora mo
teme «KnHemaruka.
Junamuka. 3aKoHbI
COXpaHEHHUS B MEXaHUKE)

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

21

OCHOBHBIE ITOJIOKCHUS
MOJICKYJISIPHO-
KHUHETUYECKOH TCOPUH.
BpOYHOBCKOC JBHXXCHUC.

Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mopaenu
CTPOEHUS ra30B,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca MoJIeKy.I.
KonungecTBo BemecTsa.
ITocrosinHast ABoraapo

24

TernmoBoe paBHOBECHE.
Temneparypa u e€
u3Mmepenue. [lkana
temrepatyp Llenbcus

25

HUneanpusrii raz 8 MKT.
OcnoBHoe ypaBHeHue MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde



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

26

AOcotoTHas TeMIiepaTypa
Kak Mepa CpelIHen
KMHETUYECKOU SHEPrUu
JIBI>KEHUSI MOJICKYI.
YpaBaenue Menpeneena-
Knaneiipona

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

27

3akon [anproHa. I'a3oBbIe
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHUMOCTH MCIKIY
napaMeTpamMu COCTOSHHUS
pPa3peKeHHOTr0 raza»

29

N3omnporeccsl B U1eaaibHOM
ra3e u ux rpapuyeckoe
IIpeAcTaBIeHUE(C
HCIO0JIb30BAHNEM
uudposoro u
aHAJIOTOBOI0
000py10BaHUS LEHTPA
«Touka pocray)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpennss sneprus
TEPMOIMHAMUYECKOMN
CHCTEMBI B CTIOCOOBI €&
n3MeHeHnus. KommaecTBo
TETJIOTHI U paboTa.
BryTtpeHnHss 3HEprus
OJHOATOMHOI'O HJICaIbHOI'O
rasza

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

https://m.edsoo.ru/ff0c5¢36

32 V nenpHas TEIIOEMKOCTE bu6mmoreka [IOK
BemecTBa. KonnuecTBo https://m.edsoo.ru/ff0c5¢36
TEIJIOTHI IPU
Terlonepenaye.

AnuabaTtHBbIi mporiecc

33 [TepBriit 3akoH bubnmoreka [JOK
TEPMOJAUHAMUKHA U €TO https://m.edsoo.ru/ff0c5efc
MPUMEHEHUE K
U30MpoIeccam

34 Heob6patumocts nporeccon bubnuorexa [JOK
B IIpupojie. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH

35 ITpunnun nevicreus u KII1/] bubnuorexa [JOK
TEIUIOBOW MallluHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KI1J]

37 DKosoruyeckue npoodaemMbl
TETJIOOHEPTETUKH
IIpodopuenranmoHHbII
KOMITOHEHT

38 O06o06marmui ypok bubnmnoreka [JOK
«MonexynspHas (puznKa. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJUHAMUKI

39 KonTponbnas pabota no bubnmnoreka [JOK
TeMe «MouekyisipHas https://m.edsoo.ru/ff0c6a50
¢duzuka. OCHOBBI
TEPMOJTMHAMUKID)

40 [TapoobpazoBanue u bubnmnoreka [JOK

KOHACHCAIUA. I/ICHapeHI/IC n
KUIICHUC

https://m.edsoo.ru/ff0c63b6
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41

AOcomtoTHas 1
OTHOCHTEJIbHAS BIIAKHOCTh
BO3ayXa. HacklleHHbIi
nap

(¢ McmoJIb30BaHUEM
ungpoBoro u
aHAJIOTOBOI0
000py10BaHUS LIEHTPA
«Touka pocra»)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

42 Tépnoe Teno. bu6mmoreka [IOK
Kpucramnuyeckue n https://m.edsoo.ru/ff0c65f0
amopQHbIe Terna.

AHU30TpONUs CBOMCTB
Kpucrtauios. XKunkue
kpucrtauibl. COBpeMeHHbIE
MaTrepuabl

43 [InaBnenue u bu6nmoreka [JOK
KpHUCTaJUIM3alus. Y aenbHas https://m.edsoo.ru/ff0c6708
TEIUI0TA TUIaBJICHUS.

CyOnumarnus

44 YpaBHEHHE TEIIIOBOTO bubnuoteka [JOK
OanaHca https://m.edsoo.ru/ff0c6820

45 DneKkTpuszanus Ted. bubnmnorexa [JOK
OnexTpudeckuii 3apsa. /Isa https://m.edsoo.ru/ff0c6bcc
BH/JIA AIEKTPUIECKUX
3aps0B

46 [IpoBOIHUKY, TUIIEKTPUKHU bubnmuorexa [JOK

U TIOJTYTIPOBOTHUKHU. 3aKOH
COXpaHEHUs DJIEKTPUYECKOTO
3apsna

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c64d8
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47

BzaumoperictBue 3apsios.
3akon Kynona. Toueunsblit
ANEKTPUYECKUN 3apsif

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6ced

48

Hanpspok€anocTh
3JIEKTPUYECKOTO MOJIA.
[IpuHuun cynepno3unun
3JIEKTPUYECKUX TIOJIEH.
JInHun HanpsKEHHOCTU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pa6ora cun
AJIEKTPOCTATUUECKOTO
nons. ITorenmmain.
Pa3HOCTE MOTEHIIHATIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

50

[IpoBogHYKY 1
JIUDJICKTPUKH B
ANEKTPOCTATHYECKOM IIOJIE.
Jusnexrpudeckas
MPOHUIIAEMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

51

DIEeKTPOEMKOCTb.
Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

ONEeKTPOEMKOCTH MIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOTO
KOHJIEHCaTopa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"U3mepenne
ANEKTPOEMKOCTH
KOHJeHcaropa"

54

[IpuHiun nercTBus u
MIPUMEHEHHNE
KOHJICHCAaTOPOB,



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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KOITMPOBAJILHOTO arlapara,
CTPYHMHOIO IIPUHTEPA.
DNeKTpocTaTH4ecKas
3aluTa. 3a3eMiieHue
AIEKTPONpUOOpPOB
IIpodopueHTanuOHHBIH
KOMIIOHEHT

55

DJIEKTPUUYECKUH TOK,
YCIJIOBHS €T0
CYILIECTBOBAHHSI.
[Tocrostuusrit Tok. Cuna
Toka. Hampsoxenue.
CormnpoTuBieHue. 3aKoH
Owma 1751 yyacTka 1enu
(c UcmoIL30BaAHUEM
nu(ppoBoro u
aHAJI0TOBOT0
000py10BaHMSs LIEHTPA
«Touka pocray)

56

ITocnenmoBarensHOE,
napauIeIbHOE, CMEIIaHHOE
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3yueHue cMemaHHoro
COETMHEHUS PE3UCTOPOB)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pa6oTa 1 MOITHOCTB
IIEKTPUYECKOTO TOKA.
3akoH J[xoyina-Jlenna

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma IS MOJTHOM
(3aMKHYTOM)
AJIEKTPUYECKOMN LIETIH.
KopoTkoe 3aMbikanue.

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0



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

JlaGopaTtopHnast pabora
«M3mepenue D1C
MCTOYHMKA TOKA U €Tr0
BHYTPEHHETO
COTPOTHUBIICHUSI

(¢ McmoIbL30BaAHUEM
uudposoro u
aHAJIOTOBOI'0
000py10BaHMS LIEHTPA
«Touka pocray)

59

Pe3epBHbIit ypoK.
KoHTtposbHas padoTa mo
teme "DaekTpoarnHamMuka' /
Bceepoccutickas
poBepoYHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0marmuil ypox
«ONeKTpoAUHAMUKA /
Bceepoccuiickas
poBepoyHas paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

OneKTpoHHas
POBOJIUMOCTh TBEPBIX
METaJUIOB. 3aBUCUMOCTb
COIIPOTHBJICHUS] METAJIJIOB
OT TeMIIePATYPHI.
CBepXIpoBOANMOCTh

62

DJIEKTPUYECKUI TOK B
BakyyMe. CBoiicTBa
AJIIEKTPOHHBIX MMYYKOB

63

[TomynpoBoaHuKH, UX
coOCTBeHHas ¥ MpuMecHast

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

npoBoauMocTs. CBoiicTBa
p—n-niepexona.
[TonynnpoOBOIHUKOBBIE
puOOpbI

64

DJIEKTPUUYECKUI TOK B
pacTBopax u pacriiaBax
3JIEKTPOJIUTOB.
DIIEKTPOTUTHYECKAS
JTUCCOIUAIUSA. DIIEKTPOIIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUYECKUN TOK B
razax. CaMoCTOATENbHBIN U
HECaMOCTOSTENIbHbIN
pazpsan. Monnus. [1nazma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DneKTpruuecKue mpruodopsl U
YCTpPOMCTBA U UX
MPaKTUIECKOE
npumeHenue. [Ipasuna
TEXHUKH 0€30MMacHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

67

KonTponbnas pabota no
TeMe «DIEKTPOCTATHKA.
ITocTossHHBIN
ANEKTPUUECKUN TOK. TOKH B
Pa3IMYHBIX CPEIax»»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

68

Pe3epBHbIil ypoK.
O06o0maromuii ypok 1mo
TemaMm 10 kitacca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c&f6c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bceero KontposbH | IIpakTuy | H3y4YeHH uudposbie
K ble padoThbI ecKue b o0pa3oBaTe/ibHbIE
padoThI pecypchl

1 ITocTOsTHHBIE MATHUTHI U UX 1 bubmumoreka [IOK
B3auMocucTBHE. MarHuTHoOeE https://m.edsoo.ru/ff0c9778
nosie. BekTop MarHuTHOM
MHIyKUUU. JIMHUM MarHUTHOU
WHIYKUUU

2 MarauTHO€ 10Ji€ MPOBOJIHUKA C 1 bu6mmoreka [IOK
ToKoM. OnbIT Dpcresa. https://m.edsoo.ru/ff0c98fe
B3aumopeiicTBue npoBOJIHUKOB C
TOKOM

3 Jlaboparopuas pabora «3ydecHne 1 1 bubmmoreka [JOK
MarHuTHOTI'O I0JIS KaTYIIKH C https://m.edsoo.ru/ff0c98fe
TOKOM» (C Mcnonb3oBaHuem
unPppPoOBOro M aHaNOroBoro
ob6opypoBaHus LeHTpa «Touka
pocta»)

4 JlelicTBME€ MarHUTHOTO TTOJIS Ha 1 1 bubnuoteka [JOK

MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlaGoparopHas pabota
«HccnenoBanue nercTBUS
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM» (C MCNOJIb30BaHMEM
u1dpoBOro 1 aHaNo0roBoro
o6opypoBaHuA LeHTpa «ToYKa
pocTa»)

https://m.edsoo.ru/ff0c9ac0O
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JlelicTBME MarHUTHOTO TTOJIS Ha
JBUKYLIYIOCS 3apsKEHHYIO
yactuily. Cuna Jlopenna. Pabora
cunbl JIopeHna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHAs WHIYKITHSL.
[ToTok BekTOpa MarHUTHOM
unaykiuu. 9J1C unnyknuu. 3akoH
3JEKTPOMArHUTHON UHIYKIIUU
®dapanes

JIaboparopHast pabota
«UccinenoBaHue BiaeHUS
3JEKTPOMArHUTHOM MHIYKIUU» (C
MUcnosb3oBaHMeMm LuppoBoro u
aHanorosoro o60pya0BaHUA LEeHTpa
«TouKa pocta»)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTB. SIBIEHUE
camounaykiuu. JJ1C
CaMOMHAYKIUU. DHEPIHsl
MarHUTHOTO TOJIA KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE o€

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoincTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
9JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NeYb
IMpodopueHTalMOHHBII
KOMIIOHEHT

10

O6o06maromuii ypok «Marautoe
mosie. DJIeKTPOMarHuTHas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

WHIYKLUSD

11

KonrponsHas pabora o Teme
«MarnurtHoe noue.
DNeKTpOMarHuTHAsE MHYKIUS»

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

12

CB00O/IHBIC MEXaHUIECKUE
kosieOanust. [apMoHUYECKHUe
KoJieOaHust. YpaBHEHHUE
TapMOHHYECKHX KOJIeOaHUH.
[IpeBpamnienue 3aeprun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JIaboparopHast pabota
«HccnenoBanue 3aBUCUMOCTH
Meproja MajbIxX KoJeOaHuii rpy3a
Ha HUTH OT JUTMHBI HUTU U MacCChI
rpysa» (c ucnonbsoBaHuem
unPppoBOro M aHaNoOrosoro
o6opypoBaHua LeHTpa «Touka
pocta»)

14

KonebaTenbHbIi KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIE
Koye0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaJ'IOl"I/ISI Me>1<z[y MECXAaHUYCCKNUMHU
158 BHGKTPOMaFHI/ITHBIMI/I
KoJe0aHusIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHEHUS DHEPTUHU B UICATBHOM
KoJe0aTeTbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyXarOUINX
KoseOaHusx. BelHyXIeHHBIE
MEXaHUYECKHUE KOJIeOaHus.

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0cbb86



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Pesonanc. BeinyxaeHubie
QJICKTPOMArHMTHBIC KOJIEOAHM

17

IlepeMeHHBIN TOK.
CunycounganbHbIN IEPEMEHHBIN
TOK. MOIIHOCTh MIEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JEUCTBYIOLLEE 3HAUECHUE CUJIBI
TOKa U HAIIPSDHKEHHUS (c
ncnonb3oBaHUem LMPpPOBOro u
aHanorosoro 060pyA0BaHMA LIEHTpa
«TouKa pocra»)

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoscTso,
nepenavya u norpedieHue
3IEKTPUUYECKON SHEPTrUn

19

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHUE JIEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKQ, IMHUU JJIEKTpoIiepeaayd

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

20

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJCTBE DJIEKTPOIHEPTUH.
Kynberypa ucnons3oBanust
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU

21

MexaHnuyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuIiHa BOJIHBL. [lonepeunsie u
IIPOJOJIbHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKopocTh 3ByKa. ['poMKOCTh
3ByKa. Beicota Tona. TemOp 3Byka

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

23 DNeKTpOMarHuTHbIE BOJIHBI, UX bubnmoreka [JOK
cBoMcTBa U cKopocTs. [IIkana https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMATrHUTHBIX BOJIH (c
ucnonb3oBaHUem LMPpPOBOro
aHanoroBoro o60pyA0BaHMA LIEHTPa
«TouKa pocta»)

24 [IpuHUUIIBI PAIHOCBA3U U
TeneBueHus. Pa3Burue cpeacTs
cBA3u. Paguonokanus

25 KonTponbnas padora «Konebanus bubnnorexa [HOK
U BOJIHBD» https://m.edsoo.ru/ff0cc6f8

26 [Ipssmonunelinoe bubnmnoreka [JOK
pacnpocTpaHEeHUE CBETA B https://m.edsoo.ru/ff0cd350
oHOpoaHOM cpene. Toueunbli
HUCTOYHHUK cBeTa. JIyu cBera

27 OtpaxeHue cBera. 3aKOHbI bubnnorexa [HOK
oTpaxxeHus ceera. [loctpoeHne https://m.edsoo.ru/ff0cd4e0
n300pakeHH B IIIOCKOM 3epKalie

28 [Ipenomnenue csera. [lonHoe bubnunorexa [JOK
BHYTPEHHEE OTPAXKECHUE. https://m.edsoo.ru/ff0cd 76
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHET0 OTPaKEHUS

29 JlabopaTopHas pabota bubnuoteka [JOK
«3mepenune nokazaresns https://m.edsoo.ru/ff0cd67a
MIPEIOMIIEHUS CTEKIIa»

30 JIunssl. [HocTpoenue bubnmoreka [JOK
n3zobpaxenuii B munze. opmyna https://m.edsoo.ru/ff0cddle
TOHKOM JIMH3BI. Y BEJIMYCHUE
JIUH3bI

31 JlabopaTopHas pabota



https://m.edsoo.ru/ff0ccfe0
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

«HccnenoBanmne cBOMCTB
M300paKEHUH B IMH3AX)

32 Hucnepcus ceera. CroxxHbIN
cocraB 6enoro csera. L[Ber.
JlaGopaTopHas paboTta
«Halnronenue qucrnepcuu cBeTa»

33 HNutepdepennus cera. bubmuorexa [JOK
Hudpaxius ceera. https://m.edsoo.ru/ff0ced22
JudpaxmonHas pemeéTka

34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTuueckue mpuOOpPHI U
YCTPOMCTBA U YCIOBHS UX
0€301MacHOr0 MPUMEHEHHS

36 ['panubl TPUMEHUMOCTH bubnuorexa [JOK
KJIACCHYECKOW MEXaHUKHU. https://m.edsoo.ru/ff0cf862
[TocTynatel cienuanibHOU TEOPUHU
OTHOCUTEIIbHOCTH

37 OTHOCUTENBHOCTH bubmuorexa [JOK
OJIHOBPEMEHHOCTH. 3aMeIJICHNE https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAIICHUE JTNHBI

38 DHEprusi ¥ UMIYJIbC bubnuotexa [JOK
pensITUBUCTCKOM yacTulibl. CBS3b https://m.edsoo.ru/ff0cfc68
MAacChI C SHEPTUEH U UMITYJIbCOM.

DHeprust NoKos

39 KonTponpnas pabora «Onruka. bubnmoreka [JOK
OcCHOBBI CIELIMATIBHON TeOpUU https://m.edsoo.ru/ff0cf610
OTHOCUTEILHOCTH

40 ®otonbl. opmyna [Mnanka. bubnmuotexa [JOK

DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel6



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

41 OTKpbITHE U UCCIIEI0BAHUE bubmmoreka [IOK
dororddekra. OnwiTer A. T https://m.edsoo.ru/ff0cffc4
CroneroBa

42 3akonbl portorddekra. YpaBHeHHE bubmuorexa [JOK
DiiHmTeina g poroaddexra. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portodaddexra

43 HaBnenwne cBeta. Onbitel 11. H. bu6mmoreka [IOK
JleGeneBa. XuMuieckoe JieiicTBre https://m.edsoo.ru/ff0d04a6
cBeTa

44 TexHuueckue ycTpoucTsa u
MIPaKTUYECKOE TPUMEHEHUE:
dhoTo3eMeHT, GOTOIATUHK,

CONTHEYHas OaTapesi, CBETOUOT
[IpodopueHTaIOHHBII
KOMITOHEHT

45 Pemrenue 3amau mo reme bubnuorexa [JOK

«3neMeHThI KBAaHTOBOM ONTHUKMY https://m.edsoo.ru/ff0d030
2

46 Monens atoma Tomcona. OmBITEI bu6nmoreka [JOK
Pesepdopna no paccestHuio o- https://m.edsoo.ru/ff0d091a
yactuil. [ImanerapHast Mmojens
aToMa

47 [Toctynarter bopa bubnuotexa [JOK

https://m.edsoo.ru/ff0d0afa

48 N3nyyenue u normomieHne bubnuotexa [JOK
(hOTOHOB MpU IIEPEX0/Ie aToMa C https://m.edsoo.ru/ff0dOafa
OJTHOTO YPOBHS DHEPTUU Ha
Opyroii. Buasl criekTpoB

49 BonHoBBIE CBOMCTBA YACTHII. bubmuorexa [JOK

Bomnsl ne bponns.

https://m.edsoo.ru/ff0d0ca8



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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

KopnyckynspHo-BOITHOBOU
nyanu3Mm. CrioHTaHHOE U
BBIHY)KJICHHOE U3JTyueHHE

50

OTKpBITHE PAMOAKTUBHOCTH.
OmneiTel Pe3epdopaa o
OTIpe/IeNICHUIO COCTaBa
PaZAMOAaKTUBHOTO U3TYUYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3nydeHus. BiusHue
PaIMOAKTUBHOCTH Ha KUBbIE
OpraHUu3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacmaj. ["amma-u3nydenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d116
2

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIi
peakrtop. [Ipobiiemsr,
MEePCIEKTUBBI, IKOJIOTUUECKUE
aCHEeKTHI IAEPHOU SHEPTETUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIE YaCTULIBI.
OTkpbITHE TTO3UTPOHA. MeTobI
HaOJII0/IEHUs U perucTpaluu
a7eMeHTapHbIX YacTul. Kpyrusii
cros «DyH1aMeHTaIbHbIE
B3anmMoaercTBug. EnTMHCTBO
¢bu3nvecKoil KapTHHBI MUPa»

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

55

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE



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

acTpoHoMuu. Bun 3B€31HOTO HEbA.
Co3Be3aust, spKue 3BE31pbl,
IITaHCETBI, UX BUAUMOC NBUXKCHUC.
Conneynas cucreMa

56

Counuie. CoHeyHast akTUBHOCTD.
Uctounuk sueprun CosHia u
3BE3]T

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IBI TITaBHOU
MocJieIoBaTeIbHOCTH. BHYTpeHHEe
ctpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHS O IPOUCXOXKICHUN
u 3Bororun ColtHIa U 3BE3 ]

58

Mieunsiii [1yts — Hama
lNamakTuka. [lonoxenne n
nerkenne Connna B [amakTuke.
lNamakTukn. YE€pHbIE ABIPHI B s1pax
TITAKTUK

59

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyuenue.
MertaranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMHUU

61

KontponbHas padota «1eMEeHTHI
ACTPOHOMUU U aCTPOPUIUKIDY

62

Ob6o06maromuit ypok. Posib pusuku
Y aCTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH chepax NesaTeTbHOCTH




YCJIO0BCKa

63

O6o06maromuit ypok. Poib u
MeCTO (PM3UKHU U ACTPOHOMHH B
COBPEMEHHOMN HAy4YHOU KapTHUHE
Mupa

64

O6o0maromuii ypok. Posis
(busnveckoit Teopuu B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUpa

65

O6o006matomuii ypok. Mecto
(bu3MUECKO KapTHHBI MHpPa B
001IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
NPEACTaBICHUN O IPUPOAE

66

PesepBHblil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
WUHIYKIUS

67

PesepBHblit ypok. OnrTuka.
OcCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIILHOCTH

68

PesepsHslil ypok. KBanToBas
¢u3nka. DIeMeHThl aCTPOHOMMHU U
acTpopU3NKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

10.1

JleMOHCTpHpOBAaTh Ha MpHUMEpPax poilb M MeCTo (UMUK B
(hopMUPOBAaHUM COBPEMEHHON Hay4HOHl KapTUHBI MHUpPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJOTMU, B MPAKTUYECKOW JEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPaHUIBl MPUMEHEHHUS H3YYCHHBIX (DM3MYECKHX MOJIENECH:
MaTepualbHas TOYKa, WHEpLUaNbHas cHCTeMa OTCY€Ta, aOCOIIOTHO
TBEPAOE TENO, UACAIBHBIN Ia3; MOJAEIU CTPOCHMS ra30B, XKUAKOCTEU U
TBEPABIX TEJ, TOYEYHBIM DJIEKTPUUYECKUM 3aps] — IPU PELICHUH

¢busnveckux 3amaq

10.3

Pacnio3naBath ¢usnueckue siBneHUs (MPOLECCh) U OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOopUHu
CTPOCHMsI  BEIIEeCTBA M  3JEKTPOJUHAMHMKHU: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE IMPSAMOJIMHEHHOE JBH)KEHUE, CBOOOJHOE IaJeHue
T€l, ABWKEHHE IO OKPYKHOCTH, HWHEPLMs, B3aHUMOJEHCTBHE TEII,
muddy3usi, OpoOyHOBCKOE ABUKEHUE, CTPOCHHE KHUAKOCTEH M TBEPABIX
TeJ, U3MEHEeHne 00bEMa Tell MPU HarpeBaHUU (OXJIaKICHHUH), TEIIOBOE
paBHOBEcHE, HCIIapeHue, KOHJEHCalus, IJIaBJIeHWe, KpUCTauIM3alus,
KHUIIEHUE, BJIAKHOCTh BO3/]yXa, MOBBILIEHUE AABJICHHS Tra3a MpU €ro
HarpeBaHUM B 3aKpPBITOM COCYZE, CBA3b MEXIy IapamMeTpaMu
COCTOSIHMS Ta3a B M30IPOIeccax; AIEKTPU3aLus Tell, B3aUMOJCICTBHE

3apsioB

10.4

OnucelBaTh ~MEXaHMYECKOE JIBJKEHUE, MCIONb3ys  (HU3UUecKue
BEJIMYMHBI: KOOpJIMHATa, IYTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CHja, MMIYJIbC Tela, KUHETUYEeCKas  dJHEeprus,
MOTEHIIMAJbHAs JHEPrus, MeXaHudyeckas paboTa, MexaHWdecKas
MOIIIHOCTh; MIPH ONHCAHUHU MPABWIBHO TPAKTOBATH (PU3NYECKUI CMBICIT
UCTOJb3YEMBIX BEIWYMH, HMX OO0O3HAu€HUs W €AMHUIBI, HAXOAUTh
(GopMyJBl, CBS3BIBAIOLINE TAHHYIO (U3NYECKYIO BEIMYMHY C JPYTUMHU

BEINM4YnHaMn

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TeNl M TEMHJIOBEIE SAIBJICHHUA,

HUCIIOJIB3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYMUHBI: JAaBJICHUC Ta3ad, TEMIICparypa,




CpedHsis KUHETHYECKas SHEPrusi XaOTUUECKOTO JIBHXKEHUS MOJIEKYII,
CpelHEKBagpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSS dHEprus, paboTa raza, Ko3QQUIUEHT MOJIE3HOTO JeHCTBUS
TEIUIOBOT'O  JBUTATENs; MPU ONUCAHUM TPABUIBHO TPAKTOBATH
(U3UYECKUN CMBIC HCIOJIB3YEMbIX BEJIMYHMH, HMX OOO3HAYCHUS W
€AMHUIIBI, HAXOAUTH (DOPMYJIIbI, CBSA3BIBAIOUINE JAaHHYIO (PU3UYECKYIO

BCIIMYHUHY C JPYTHUMHU BEIINYHNHAM

10.6

OnuceiBaTh W3Y4YEHHBIE OSJEKTPUYECKUE CBOWCTBA BEIIECTBA WU
JNEKTPUYECKUE  SBICHUS  (TMPOIECCHI), HCHONB3Ys  (PUINUESCKUE
BEJIMYMHBI: INEKTPUYECKUI 3apsi, ANEKTPUUYECKOE noie,
HanpspKEHHOCTh  TMOJISI, MOTEHLHUal, pPa3HOCTh MOTEHLHUANOB; IpHU
OMHMCAHUU TPABUIBHO TPAKTOBATH (PU3WUYECKUN CMBICT HCIIOIb3YEMBbIX
BEeIIMYMH, WX OOO3HAYCHHWS W CAWHHIBI; YKa3blBaTh (HOPMYIIHI,

CBA3BbIBAOIINC JAHHYIO (1)I/I3I/I‘I€CKYIO BCJIIMYNHY C APYTUMU BCINYHUHAMU

10.7

aHaIM3UpoBaTh (U3UYECKUE MPOLECChl U SIBICHUS, MCIOJb3Ys
(bu3nvecKre 3aKOHBI U MMPUHLIUIBL: 3aKOH BCEMHPHOTO TsAroTeHus, I, I n
III 3akoHbI HhrOTOHA, 3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPTUH, 3aKOH
COXPAaHEHHs HMILyJIbCa, MPUHLMII CYNEPHO3ULUU CUJ, TNPUHIUI
paBHONpaBUs  HMHEPLUAIBHBIX  CHUCTEM  OTCYETA;  MOJEKYJAPHO-
KMHETUYECKYI) TEOPHIO CTPOEHHs BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpPEIHEW KHUHETUYECKOM DJHEPrUM TEIUIOBOIO JBHIKEHHSI MOJEKYI C
aOCOJIOTHON TeMIepaTypoi, HEepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUs DJIEKTPUUYECKOTO 3apsaa, 3akoH KyioHa;, mpu 3ToM
pa3nuyarh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC IMPUHIHUIIBI JIeNCTBUSA MalllvH, HpI/IGOpOB n
TCXHUYCCKUX yCTpOﬁCTB; pa3in4yaTb  yCIOBUA  HUX 0e30I1acHOro

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TT0 UCCIICIOBAHUIO (DM3HUSCKUX SBICHUH U
MIPOLIECCOB C HCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPEHUH; MpU
sToM QopMynupoBaTh TMpoOieMmy (3aady) H THUIOTE3y Y4eOHOTO
HKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIUIOKEHHOTO 000PYIOBaHHS,

MIPOBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOIBI

10.10

OCYI]_ICCTBJ'ISITB MMPAMBIC 1 KOCBECHHBIC N3MEPCHUA (1)PI31/I‘—ICCKI/IX BCJIIMYHH,
IIpHu 3TOM BBI6I/IpaTL ONTUMAJIBHBIN CII0CO0 HU3MCPCHUSA U UCIIOJIB30BaTh

MN3BCCTHBIC MCTOAbI OLICHKH HOI‘pCH.IHOCTCﬁ H3MCpCHHfI

10.11

UccnenoBaTh 3aBUCHMOCTH MEXIY (QU3NYECKUMH BEIMUYMHAMH C
WCIIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH; NpU ITOM KOHCTPYHUPOBATh

YCTQHOBKY, (DUKCHUPOBATh pe3yJIbTaThl TOJIYYEHHOW 3aBHCUMOCTH




(U3MYECKUX BEIWYMH B BUJIE TaONMUI] U rpaduKOB, JAETIaTh BBHIBOJBI IO

pe3yiibTaTaM UCCICA0OBAHMA

10.12

CoOmromaTh  mpaBwiIa  0€30MacHOTO  TpyJda TNpH  MPOBEACHUH
UCCIICIOBAaHU B paMKax y4eOHOro  OSKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOM M MPOEKTHOM JEATEIIBHOCTH € HMCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

Pemrate pacuérHple 3amauM C SBHO 3aJlaHHON (PU3MUYECKOW MOJIEIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TMPUHIMUIBI, HA OCHOBE aHaIHM3a
YCIIOBUS 33JIa4M BHIOMPATh (PU3UUECKYIO0 MOJCIb, BBIICIATh (U3NUECKUE
BEIMYUHBI U (OPMYJIbI, HEOOXOIUMBIE ISl €€ pEIIeHHs, MPOBOIUTH
pacu€Thl U OLEHUBATH PEATBHOCTD MOJIYYSHHOTO 3HAYCHUS (PU3UUECKOM

BCJINYHHBI

10.14

Pemars Ka4eCTBECHHBIC 3aa4H: BBICTPANBAaTh JIOTUYECKH
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKICHHUM C OMOpPOM HAa M3YYCHHbBIC

3aKOHBbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

10.15

Hcnonp3oBaTe NpU  peIIEHMH  y4yeOHBIX 3aJad  COBPEMEHHbIE
WHPOPMAIIMOHHBIE TEXHOJOTHH ISl TOWCKA, CTPYKTYpUPOBAHHSA,
UHTEpIpeTalMi M TPEACTaBICHUS Y4yeOHOW W Hay4yHO-TONYJIIPHON
uHpOpMaLUY, IOJYYEHHON W3 pa3IM4YHBbIX HCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATH I1OJTy4aCMYHO I/IH(i)OpMaI_II/IIO

10.16

[IpuBonuTe HpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUSA MO (U3MKE B IOBCEIHEBHOM
KU3HU 1)1 obecriedeHnst 0€30acHOCTH Ipy 00pallleHnu ¢ mpubopamMu 1
TEXHUYECKUMHU  YCTPONCTBaMH, JJI COXpaHEHUs 3J0pPOBbs U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOT'O ITOBECICHHUS B Oprmanmeﬁ cpeae

10.18

PabGoTaTh B rpynme C BBIMOJTHEHHEM PAa3IMYHBIX COIHMANBHBIX POJIEH,
IJIAaHUPOBAaTh ~ paboTy  TPyNIbl,  palMOHAIBLHO  paCHpeNeNsiTh
00sI3aHHOCTH ¥ TUIAHUPOBATh JCATEIBHOCTh B HECTaHIAPTHBIX
CUTyalMsX, aJCKBAaTHO OLICHMBATh BKJAJ KaXXJOTO0 M3 YYaCTHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIJIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmasl CpeaHETO oﬁmero 06pa303afmﬂ

11.1

JleMOHCTpUpOBAaTh Ha MpHUMEpPax poib M MECTO (HU3UKU B
(GbopMHUpPOBaHUN COBPEMEHHOW HAay4HOW KapTUHBI MHpa, B Pa3BUTHHU
COBPEMEHHOM TEXHMKU M TEXHOJIOTUM, B IPAKTUYECKOM NEATEIBHOCTH

.]'IIOI[GIZ, OEJIOCTHOCTh U €AUHCTBO (bHSI/I‘leCKOI;'I KapTUHBI MHUpPa

11.2

V4uuTeIBaTh T'paHUllbl IIPUMCHCHUA HU3YUYCHHBIX (1)I/IBI/I‘leCKI/IX MOI[CJ'IGI‘/'IZ
TOYCYHBIN E)JIGKTpI/ILIeCKI/Iﬁ 3apsan, AacpHad MOACIIb aToOMa, HYKJIOHHAasd

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pU3nIecKux 3a1a4

11.3

Pacnio3naBate Qusnueckue siBiaeHUs (TPOIECCH) M OOBSCHATh MX Ha
OCHOBE  3aKOHOB  JJICKTPOJMHAMHKH W  KBaHTOBOH  (PH3HKH:
AJIEKTPUUECKAs] TPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE necTBUs TOKa, B3aMMOJICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsE MHAYKIHWSA, JCUCTBUE MArHUTHOTO TIIOJIA Ha
MPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsill, AJIEKTPOMArHUTHbBIE
Kose0aHus W BOJIHBL, NPSIMOJIMHEHHOE pacupoCTpaHEHUE CBETa,
OTpaKeHHE, IpeJIoMIIeHUE, nHTephepeHus, TUPPaAKIU U TOAPU3AIUSL
CBeTa, Jucrepcus cBera, (orodnekTpuueckuil 3¢ ekt (poroaddexr),
CBETOBOE JaBJieHHE, BO3HUKHOBEHHE JIMHEWYAaTOro CIHEKTpa aroma

BOaAOpPOAa, CCTCCTBCHHAA U UCKYCCTBCHHAA PaJMOAKTUBHOCTD

11.4

OnuceiBaTh  M3y4YEHHbIE  CBOICTBa  BellecTBa  (AJIEKTPUYECKUE,
MarHMTHBIE, ONTHUYECKUE, DJIEKTPUYECKYIO IPOBOJAMMOCTb PA3IMUYHBIX
cpea) MW  DIEKTPOMAarHUTHbIE SABICHHUS  (IPOLIECCHI), HCIOJb3Ys
¢u3nueckue  BEJIWYUHBL:  JJIEKTPUYECKUM  3aps], Cuila  ToOKa,
ANEKTPUYECKOE HANPSKEHUE, dJIEKTPUUECKOE CONPOTUBIIEHHUE, Pa3HOCTh
noreHuanos, D/IC, pabora Toka, MHIYKIMS MarHUTHOTO IOJIsA, CHJIA
Awmnepa, cuna JlopeHma, MHIYKTUBHOCTb  KaTyUIKH, DHEPrUs
ANEKTPUYECKOTO U MAarHUTHOIO MOJIeH, MepHoJl U YacToTa KoueOaHuil B
KojeOaTenbHOM KOHType, 3aps] W CWila TOoKa B Ipolecce
rapMOHUYECKUX AJIEKTPOMArHUTHBIX KoseOaHui, (HOKyCHOE paccTosHUE
U ONTHYECKas CHUJIa JIMH3BI, NP ONKUCAHUU IPABWIBHO TPAaKTOBaTh
(¢u3nuecKuif CMBICT MCIONb3YyEMbIX BEIUYHMH, HX O00O03HAuYeHUs U
€MHUILIBI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO

BCJIMYHHY C APYTUMH BCIIMUNHAMUA

11.5

OnuceiBaTh HN3YYCHHBIC KBAHTOBLIC ABJICHHA U MPOLCCCHI, UCIIOJb3YyA

(1)I/I?>I/ILI€CKI/I€ BCIIMYUHEBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJH, IJIHMHA




BOJIHBI M YaCTOTa CBCTA, OSHCPIrUd W HMIIYJIbC q)OTOHa, nepuong
moaypacmnaaga, OSHEPrud CBA3HM aTOMHBIX AACp, IIpU  OIIKMCAaHHUU
IpaBUJIbHO TPAKTOBATb (l)I/ISI/I‘IeCKI/Iﬁ CMBICJI MCITIOJIb3YCMbIX BCJIIMYHH,
UX 00O3HAYCHHS U CAWHUIIBI; YKa3bIBaTb d)OpMy.]ILI, CBA3BIBAIOIMEC
JaHHYIO (1)I/ISI/I‘IGCKyIO BCIIMYUHY C APYIUMHU BCIWMYUHAMU, BBIUYUCIIATH

3HA4YCHUC (bH?)PI‘ICCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (pu3MuUecKHe NpPOLECChl U SBIEHHS, HCIONb3Ys
¢usznyeckue  3aKOHBl M NpUHOMOBL  3akoH  Owma,  3aKOHBI
IIOCJIEI0BATEILHOTO U NAPAJUIEIbHOTO COCIMHEHUS IIPOBOIHUKOB, 3aKOH
Jbxoyns — JleHna, 3aKOH 2JEKTPOMarHUTHOM HMHIYKIMM, 3aKOH
IIPSIMOJIMHEHHOIO PacIpOCTPAHEHUsSI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IIPEJIOMJICHUS CBETa, ypaBHEeHUE DitHIITeHA 1715 poTtodddexra,
3aKOH COXPAaHEHWs DHEPrUHU, 3aKOH COXPAHEHUs HMILYJIbCAa, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOTO 3apsAla, 3aKOH COXPAaHEHUs MAacCOBOIO
4HCIIa, MOCTYJIaThl bopa, 3aKOH paZiMOaKTHUBHOIO paclaja; Mpu 3TOM
pa3nauyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIPaKEHUE U YCJIOBUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTHU

OHpe,[[eJ'IHTB HaIlpaBJICHUC BCKTOpAa MWHAYKIOHU MArCHUTHOI'O I10JIA

IIPpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIIBbI HopeHua

11.8

Ctpouts 1 ONMCHIBaTh N300paXKEHUE, CO34aBAEMOE TUIOCKUM 3€pPKAJIOM,

TOHKOM JIUH30U

11.9

BBITIONHATE SKCIIEPUMEHTHI IO UCCIICIOBAHUIO (DM3MUSCKUX SBICHUH U
MIPOLIECCOB C HCIOJIb30BAHUEM TPSMBIX H KOCBEHHBIX M3MEpPEHUH; MpU
sToM (QopMynTupoBaTh TMpoOieMmy (3aady) H THUIOTE3y Y4eOHOTO
HKCIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMS,

MIPOBOJUTH ONBIT U (POPMYJIUPOBATH BHIBOIBI

11.10

OCYH.[CCTBJ'ISITL MMpsAMBbIC 1 KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCIIMYHH,
IIpru 3TOM BBI6I/IpaTL ONTHUMAJIBHBIN CII0CO0 HU3MCPCHUSA U UCIIOJIB30BaTh

M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEW U3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (U3UYECKUX BEIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX ~ U3MEPEHUM; TpU ITOM  KOHCTPYHPOBATh  YCTaHOBKY,
(uKcUpOBaTh PpPe3yIbTAaThl TOJYYEHHOW 3aBUCHUMOCTH (U3HUECKUX
BEJIMYWH B BUJE TaONHIl ¥ TpaduKOB, IeiaTh BBIBOABI IO pe3yjbTaTaM

HCCIIEIOBAHUS

11.12

CobOmrogate mpaBuia 0Oe30MacHOr0 Tpylda TMpU  NPOBEACHUU
WCCIeOBaHUNH B paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-
HCCIIE0BATENbCKOM M MPOEKTHOM AEATEIbHOCTH C HCHOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPONCTB U JaO0OpaTOPHOTOo 000pYyI0BaHUS

11.13

Pemate pacuérHple 3amauu C SIBHO 3aJaHHOM (U3MUECKOW MOJECIbIO,




UCTONB3yd (PU3MUECKUE 3aKOHBl W MPHHLUIBI;, HA OCHOBE aHaIn3a
yCIIOBUS 33]1a4M BBIOMPATh (PU3NUECKYIO0 MOJEIb, BBIIEIATh GU3NYECKUE
BEJTMYUHBI U (OPMYJbI, HEOOXOAMMBIE Uig €€ pelIeHHs], MPOBOJIUTH
pacu€Thl U OLEHUBATH PEATBHOCTD MOJIYYEHHOTO 3HAUYCHUS (PU3HUECKOM

BCJINYHHBI

11.14

Pemars KauyeCTBEHHbIC 3a/1auu: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHUH C OMOpPON Ha W3Yy4YCHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/ILI€CKI/IC SABJICHUSA

11.15

Hcnonp3oBaTh MpH  peHIEHWH  y4yeOHBIX 3aJad  COBPEMEHHBIC
nH(OpPMALIMOHHBIE TEXHOJIOTUU JJIsi TOUCKA, CTPYKTYpHUPOBAHUSA,
UHTEpIpEeTallii U TPEACTaBICHUS Y4eOHOW W HAy4YHO-TIOMYJISIPHON
uHpOpMAINY, TONYYECHHOH W3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHIO

11.16

0OBICHSITH IIPUHIUIIBI I[CflCTBI/IH MalllvH, HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB; pa3jiniaTth YCIOBUS HX 0€30I1aCHOT0 HCIIOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTe HpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJOr Ui

11.18

Hcnonp30BaTe TEOpeTHYECKHE 3HAHUA IO (U3MKE B IOBCEJHEBHOMN
KHU3HU 171 obecriedeHnst 0€30acHOCTH IpU 00pallleHnu ¢ mpubopamMu 1
TEXHUYECKUMHU  YCTPOHCTBaMH, JJI1 COXpaHEHUs 3J0pPOBbs U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUS B Oprmanmeﬁ cpeae

11.19

PaGotare B TpyImie C BBIIOJTHEHHEM pPA3IUYHBIX COIMATBHBIX POJICH,
IJTAHUPOBATH PabOTy TPYIIIBI, PAIMOHATEHO PACHIPEEISITh 00s3aHHOCTH
U TUIAHUPOBATh JIEATEIIbHOCTh B HECTAHJAPTHBIX CUTYAIUSX, aI€KBaTHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYACTHUKOB TIPYNIbl B pELICHUE

paccMaTpuBaeMoii IpoOIEMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon Kon IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasae NpoOBEPSIEMOro
Ja 3JIeMEeHTa
1 OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A
1.1 ®usuka — Hayka o npupone. Hayunsle MeTonbl IO3HAHUSA
OKpyXaromero mupa. Ponp skcnepumeHTa M TEOpuUU B
nporiecce MO3HaHUS MPUPOJIBL. DKCIEPUMEHT B (PU3UKE
1.2 MogenupoBanue (U3NYECKUX SIBICHUM W IPOLIECCOB.
Hayunsle runore3sl. ®dusznueckue 3aKOHbI U TEOPHUHU.
['paHu1Ibl NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IprHIMI
cooTBeTcTBUS. Ponb M MecTo Qu3uku B (POpMHpPOBAHUU
COBPEMEHHOM HAay4YHON KapTHUHBI MUpPA, B MPAKTUYECKOU
JIEATEIILHOCTH JIFOAECH
2 MEXAHUKA
2.1 KNMHEMATHUKA
2.1.1 Mexanundeckoe JBUKEHUE. OTHOCUTENBHOCTH
MEXAHUYECKOTO JBUKECHUS. Cucrema OTCUéTa.
Tpaexropus
2.1.2 [Tepemernienue, CKOpOCTh (CpeAHsst CKOPOCTh, MTHOBEHHAs
CKOPOCTb) M YCKOpPEHHE MAaTepUaJbHOM TOUKH, HUX
IPOEKIIMM Ha OCH CHCTeMbl KoopauHar. CiokeHue
MIEPEMEIICHUHN U CII0KEHUE CKOPOCTEN
2.1.3 PaBHOMEpHOE U  PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
nBrxkeHue. ['paduku 3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH,
YCKOpPEHUs, IIyTH U NEPEMEIEHUS MaTEPUAIBbHOU TOYKHU
OT BpeMEHU
2.1.4 CBoOonHOe majieHue. Y cKopeHrne cBOOOHOTO TaIeHus
2.1.5 KpuBonuHeliHoe nBrkeHue. PaBHOMEpHOE JBH)KEHHE
MaTepUaIbHONW TOUKH 110 OKPY>KHOCTH. YTJIOBasi CKOPOCTH,
JTUHeHas CKOPOCTb. [Tepuon u 4acToTa.
I{eHTpOoCTpEMUTENBHOE YCKOPEHHE




TexHudeckue  yCTpPOMCTBA:  CIIMAOMETP,  JBUXKCHHUE

CHapsAa0B, HEIIHBIC U PpEMCHHBIC IIEPCaAAYN

[Ipaktuyeckue  pabGorel.  M3MepeHue  MrHOBEHHOMU
ckopocTH. MccnenoBanue COOTHOIIEHUS MEXKIY IIyTSAMH,
IPOMJEHHBIMU TEJIOM 3a IIOCIEA0BATEIbHBIE PpaBHBIE
IIPOMEXYTKH BPEMEHU NP PaBHOYCKOPEHHOM JIBUKCHUU
C HA4YaJIbHOM CKOpPOCTBIO, paBHOM Hymo. HM3ydenue
JBIDKCHMS IIapUKa B BS3KOM Kuakoctu. HM3ydeHue

JABWXKXCHUA TCIIA, 6pOH_I€HHOFO TOpU30HTAJIBHO

2.2

JUHAMUKA

2.2.1

[Ipuniun otHocuTenvbHOCTH ['anmunes. IlepBwlii 3akoH

HrroTona. HepumanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3uiuuu cuil

223

Btopo#i 3akoH HplooToHa a1 MarepuaibHOM TOYKH B
unepimanbHoit cucreme otrcu€ra (MCO). Tpernit 3akoH

HreroTona nns MaTCPHUAJIbHBIX TOUYCK

224

3akoH BcemupHoro tsaroreHus. Cwiia Tsxectu. llepas

KOCMHYCCKaAsA CKOPOCTb. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuia tpenus. Cyxoe Tperue. Cuna TpeHUs! CKOJIbKEHUS U
cuna Tpenuss mokos. Kosddumment Ttpenus. Cuna
COIIPOTUBJICHUA TIpW ABHUXXCHUHK TCJIa B XUJAKOCTH HIIN

rase

2.2.7

[TocTynartensHOE M BpalllaTeIbHOE ABHKEHUE a0COIHOTHO

TBEPAOIO TENa

228

MoOMEHT cuilbl OTHOCUTENTBHO OCH BpaieHusa. I[lieuo

cuibl. Y cnoBus paBHOBecus TBEporo tena B MICO

229

TexHudeckue yCTpOWCTBA: IMOJUIMIIHUKH, JIBHOKCHHE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTueckue pabothl. M3yueHue nBuxeHus Opycka Io
HAKJIOHHOHM IJIOCKOCTH TOJ| JeHCTBUEM HECKOJIBKHUX CHIL
Uccnenosanue 3aBUCHUMOCTH CHIT YIPYTOCTH,
BO3HHUKAIOIMIKX B 1e(HOpMUPYEMOIl TPy KUHE U PE3UHOBOM
obOpasne, oT BenmuuuHBl uX Aedopmaruu. MccnenoBanue
YCIOBHI paBHOBECHs] TBEPAOro Teja, HMEIOIIEro OCh

BpallleHus




23

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1 Nmnynbc MatepualibHOM TOYKU, CUCTEMbI MaTepHUaIbHbBIX
ToueK. IMITyJibC CHIIBI M K3MEHEHHE UMITYJIbCa Teja

2.3.2 3akoH coxpaHeHusa wummnyibca B HMCO. PeakTtuBHOE
JIBIJKEHUE

233 Pabora cuibl

234 MOIIHOCTb CUJTBI

2.3.5 Kunernueckas sHeprus marepuaibHOM TOUYKU. Teopema o
KMHETUYECKOU SHEPrUu

2.3.6 [TorenunanbHass SHeprus. lloreHuuanbHas  3HEpPrus
yopyro aegopMupoBaHHOW mpykuHbl. [loTeHImanbHas
SHEPrUs Teia BOIU3U MOBEPXHOCTH 3eMIIH

2.3.7 IlorennuanbHbple W HENOTEHIHAIbHBIE CHIBL. CBS3b
paboThl  HEMOTEHIMAIBHBIX CHJI C  M3MEHEHUEM
MEXaHUYECKOM SHEPTruu CHUCTEMBbI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.39 TexHu4eckue yCTpPOMCTBA: JBUIKEHUE PAKET, BOJOMET,
KOIIep, NPYKUHHBIM MUCTOIET

2.3.10 [TpakTueckue paboThl. M3yueHue CBSA3M CKOPOCTEH Tem

npu Heynpyrom ypape. HccienoBanue cBsizu paboOThI

CHJIBI C M3MEHEHHEM MEXaHHMISCKOM OHEPIUU TCJIa

MOJIEKYJISAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU

3.1.1 OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KUHETHUECKON
teopun. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep
JBYDKEHUS M B3aMMOJICHCTBHSI YaCTHUI] BEeLl[ECTBA

3.1.2 Mogenu CTpoeHHUs ra3oB, KUAKOCTEH M TBEPABIX TET U
00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJEIIEN

3.1.3 Macca wmonekyn. KonuyectBo BemectBa. IloctosHnHas
ABoranpo

3.14 TennoBoe paBHOBecue. TemmepaTypa U €€ H3MepeHHE.
[IIxana remneparyp Llenbcus

3.1.5 Monens wuneansHoro rasa. (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHIECKOW TEOPHH UACaThHOTO ra3a

3.1.6 AOcomoTHass ~ Temreparypa  Kak =~ Mepa  CpeaHen




KUHETUYECKOM OHCPIrun TCIJIOBOTO JABWKCHHUA YaCTUIL

raza. [lIkana remnepatyp KenbBuna

3.1.7

VpaBuenue Knaneitpona — Menneneesa. 3akon JlanbToHa

3.1.8

I'a30BBIC 3aKOHBI. I/I3onpoueccm B HIACAJIPHOM Tas3c C
IIOCTOSAHHBIM KOJIMYCCTBOM B€OICCTBA: n30TCpma,

n30Xopa, n3odapa

3.1.9

TexHUYECKUE YCTPOHUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTnueckue paboTel. M3mepeHwe Macchl BO3ayxa B
KJIACCHOM KoMmHare. MccimenoBaHue 3aBUCUMOCTU MEXKIY

napamMeTpamMu COCTOSAHUA pa3spCKECHHOI'O rasa

3.2

OCHOBbI TEPMOAMHAMUKHA

3.2.1

TepmonuHamuueckass cHUCTeMa. BHyTpeHHSs SHeprus

TepMOI[HHaMquCKOﬁ CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS

322

KonuuectBo Temnorel u pabora. BHyTpeHHSs 3HEprus

OAHOAQTOMHOI'O HACAJIBHOI'O I'a3a

323

Buael Temmonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
u3nydeHue. Tenno€MKocTs Tena. Y 1eapHas TEII0EMKOCTh
BEIIECTBA. Pacuér KOJIMUECTBA TEIUIOTHI npu

TCILIonepeaaquc

324

IlepBbIil 3akOH TepMoAMHAMUKH. IIpumeHeHue mepBoro
3aKOHa TEPMOJIMHAMMKHM K u3omporeccaM. ['papuueckas

MHTEpIpeTanus paboThl ra3a

3.2.5

TermnoBeie MamuHbl. [IpUHIMTBL OEHCTBUS TEMIOBBIX
MmammH. [IpeoOpa3zoBaHus SHEPTUU B TCIUIOBBIX MAIlIMHAX.
Koaddunment mnonesnoro neiictBus (mamee — KIIJ)

temioBoi mamuHel. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii  3akoH  TepmoauHamuku.  HeoOpatumocTh
IPOLECCOB B nIpuponxe.  TemnoBble  IBHTATEIN.

OKOJIOTHYECKHUE HpO6HCMLI TCIIJIOSHCPTCTUKU

3.2.7

TexHudeckue yCTpOMCTBA: JBUTATEb BHYTPEHHETO

CropaHus, OBITOBOI XOJIOAUIIbBHUK, KOHAUIIUOHCD

3.2.8

IIpakTrnueckue paboThLI. N3mepenune YAEIBHOU

TETUIOEMKOCTH

3.3

AT'PEI'ATHb

IE COCTOSAHNA BEHIECBA. ®A30BbBIE ITEPEXO/IbI

3.3.1

[Tapoo6pazoBanue u KoHeHcauus. MicnapeHue u KuneHue.

VYnaenbHas Temota  mapooOpa3oBaHMsA.  3aBHCUMOCTb




TEMIICPATYPbI KUIICHUS OT AABJICHUA

332

AOcComoTHAsS MW OTHOCHUTEILHAS BJIAKHOCTH BO3ayXa.

Hacelensslii nap

333

Teépnoe Tteno. Kpucrammmyeckue u amopdHbie Tena.
AHUN30TpOIUsl CBOMCTB KpUCTAJLIOB. JKHJKHU€e KpUCTaILIBbL.

CoBpeMeHHbIE MaTepUalIbl

334

[InmaBienne W KpUCTaUIM3aUMA. YIElIbHAas TEIIOTa

miaBiaeHus. Cyomumanus

335

YpaBHeHUe TEIIOBOTO OanaHca

3.3.6

TexHuyeckue yCTpOMCTBa: THUTPOMETP U ICUXPOMETP,
KJIOPUMETP, TEXHOJOTUU TIOJYYCHHUS COBPEMEHHBIX
MaTepuajoB, B TOM 4HCI€ HaHOMAaTepHaloB, W

HaHOTCXHOJIOTNH

3.3.7

HpaKTI/I‘IeCKI/Ie pa6OTBI. I/I3MepeHHe BJIA’JKHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

4.1.1

DjekTpuzans TNl OJEeKTpUYecKui 3apsin. [[Ba Buma

AIIEKTPUUECKUX 3aPsIJIOB

4.1.2

HpOBOI[HI/II(I/I, AUDJICKTPHUKU U MMOJIYIIPOBOAHUKU

4.13

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

4.14

B3aunmopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

Onexrpuueckoe mnosie. Hampsyk€HHOCTH AJIEKTPUYECKOTO
nosist. [IpuHiun cynepno3unuu. JIMHUM HanpsKEHHOCTH

SJICKTPHUYICCKOTO ITOJIA

PaGora cun oanexrpocraruueckoro mossa. [loreHumar.

Pa3HOCTh mOTEHIIHATIOB

HpOBOI[HI/IKI/I n JAUDJICKTPHUKHU B IIOCTOSSHHOM

SJICKTPHUYICCKOM II0JIC. I[I/IBJIeKTpI/I‘-ICCKaH MMPOHUIACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTD
IUIOCKOTO  KOHJAEHCAaTopa.  OJHEprus  3apspKEHHOTO

KOHJICHCATopa

TexHnyeckue yCTpPONCTBA: BIIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTaTUYECKAs 3alIuTa, 3a3eMJICHHUE
AIIEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYHHBIN

IIPUHTED

4.1.10

[Tpaktuyeckue paboTel. V3mepeHue 3IEKTPOEMKOCTH




KOHACHCATOpa

4.2

TIOCTOSIHHBIN JIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX

4.2.1 VYcnoBus CyIIECTBOBAHUS ITOCTOSIHHOTO 3JIEKTPUUYECKOIO
toka. Mcrounnku Toka. Cuia Toka. ITocTosHHbIN TOK

422 Hanpspkenue. 3akon Oma i1 ydacTka Lenu

423 DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenbHoe
COIPOTUBIICHHUE BEIIECTBA

424 ITocaenmoBarenrsHOE, napasuiesibHOE, CMeEIIaHHOE
COEJIMHEHUE MPOBOIHUKOB

4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxxoyins — Jlenna

4.2.6 MOUIHOCTH JEKTPUIECKOTIO TOKA

4.2.7 anekTponBkymas cuia (namee — 3JAC) u BHyTpeHHEe
COIMPOTHBIIEHNE UCTOYHUKA TOKa. 3aKkoH OMa JIjIs MOTHON
(3aMKHYTOM) AnekTpuueckoii nernu. Koporkoe 3aMbikanmne

4238 DNeKTpOHHasT  NPOBOJUMOCTb  TBEPIABIX  METAJUIOB.
3aBUCUMOCTb CONPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.
CBepxXnpoBOIUMOCTb

429 OnekTpuueckuil Tok B Bakyyme. CBOICTBa AJIEKTPOHHBIX
My4KOB

4.2.10 [TomympoBOIHUKH. CobcTBeHHas u MpUMeCHast
IIPOBOAMMOCTh  TOJYNPOBOAHMKOB.  CBoiicTBa  p-n
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI

4.2.11 DNEeKTpUUECKU TOK B JJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOIIN3

4.2.12 OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA H
HECaMOCTOSTENIbHBIN paspsa. Paznuunsle THIIBI
caMoCTOSTeNbHOrO0 pa3zpsana. Monuus. [lnazma

4.2.13 TexHudeckue  yCTpPOMCTBA:  aMIEPMETP,  BOJIBTMETP,
peocraT, MCTOYHHKM TOKa, DJEKTPOHArpeBarebHbIE
npUOOPBI, ANEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COTNIPOTUBIICHUS, BaKyyMHBIA JHOJ, TEPMHUCTOPHI |
(bOTOPE3UCTOPHI, TOTYIPOBOIHUKOBBIN U0/, TAIbBAHUKA

4.2.14 [IpakTueckue  paboOTHI. N3yueHne  cMemIaHHOIO

COEJIMHEHUS PE3UCTOPOB.
N3zmepenne DJIC wcTOYHWMKA TOKAa W €r0 BHYTPEHHETO

cornpoTtuBienusi. Habmonenue snexrponnsa




11 KIIACC

Kon Kon IIpoBepsiemble 3J1€eMeHTHI COIePKAHNS
pasjiena NpoBepsieMoro
3J1eMeHTa
4 OJIEKTPOIMHAMUKA
4.3 MATI'HUTHOE IIOJIE. DJIEKTPOMATHUTHA A UHAYKOUA

431 ITocTtosiHHEIE Mar"uThel. B3auMoIelcTBHE MNOCTOSHHBIX
MarHuTOB

43.2 MaruutHoe Tonie. BekTop MarHUTHOM  MHIYKIIHMH.
IIpunnun cyneprno3unyy. JIMHUM MAarHUTHOM WHIYKLMH.
Kaptuna nuHuii MarHUTHOW MHTYKIIUH TOJIS TTOCTOSTHHBIX
MarHuTOB

433 MaruutHoe 1oJje npoBOJHKUKA ¢ TOKoM. KapTuHa nuHui
MoJisl JUIMHHOTO TPSMOTO TMPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumonelicTBie mpoBOAHUKOB C TOKOM

434 Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHUE

4.3.5 Cuna Jlopenua, e€ Moaylb W HampaBieHHe. [[BuxkeHue
3apSYKEHHOM 4YacTULBI B OJJHOPOJHOM MAarHUTHOM IIOJIE.
PaGota cuel Jlopenna

4.3.6 SIBiIeHUE DIEKTPOMArHUTHON UHIYKIIMU

4.3.7 IToTok BekTOpa MArHUTHOM MHIAYKIIMH

4.3.8 OJC wunHaykuuu. 3aKOH S3JEKTPOMAarHUTHON WHAYKIHMH
Dapanes

439 BuxpeBoe anexrpuueckoe mose. IJC UWHAYKIUU B
MIPOBOJIHUKE, JBUKYIIEMCS MOCTYNAaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JIe

4.3.10 [IpaBuno Jlenna

43.11 NunyktuBHOCTh.  fBnenume  camomHaykumu.  O[C
CaMOUHIYKIIUU

4.3.12 DHeprusi MarHUTHOTO NOJISI KaTYIIKH C TOKOM

4.3.13 OJEKTpOMAarHUTHOE I10JIe

4.3.14 TexHuueckne  yCTPOMCTBA:  IIOCTOSIHHBIE  MAarHWTBHI,

SJICKTPOMArHuThl, OJICKTPOABUTaTCIIb, YCKOPUTEIIN

9JICMCHTAPHBIX YaCTULl, UHAYKIIUOHHAA I1CYb




4.3.15

[Ipaktuyeckue paboTel. M3yueHHWe MarHUTHOTO TOJS
KaTyIIKH ¢ TOKOM. MccnenoBanue neicTByUs IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM. lccrnenoBaHue sBIICHUS

SHGKTPOMaFHHTHOﬁ HHAYKIOHUH

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

KoneobarenbHasgs cucrema. CBoOOIHBIE  KOJIEOAHUSA.
["apMonuUeckue KoJeOaHus. IMepuon, 4acTora,

amMIuMTyaa u ¢asa koiaebaHui

5.1.2

[IpyxuHHBIA MassTHUK. MaTeMaTU4eCKUil MaSTHUK

5.13

YpaBHeHue FapMOHUYECKUX KoJIeOaHmil.
Kunemartnueckoe u JTUHAMHUYECKOe OIHCaHUe

KOJIE0ATEIBHOTO NBUKEHUS

[IpeBpalieHre 3HEPruK MNPy rapMOHUYECKUX KOJIeOaHUSAX.
CBsi3b aMIUTUTYIBI KOJEOAHMI HUCXOTHON BETUYHHBI C

AMIUIMTy IaMU KoJIeOaHMH eé CKOPOCTH U YCKOPCHUS

Konebarenbubiit KOHTYp. CBOOOAHBIE SJEKTPOMArHUTHBIE
Koie0aHusT B HJCATbHOM  KOJe0aTeabHOM KOHTYpeE.
AHanorus MEXITY MEXaHUYECKUMU u

AIIEKTpOMarHuTHeIMU KosnebanusimMu. @opmyna Tomcona

3akoH COXpPAaHCHUA SHCPIrUn B UACAIIBHOM KoJie0aTeIbHOM

KOHTYype

BLIHY)KILCHHBIG MEXaHMYeCKHe KojcOanus. Pe3oHaHnc.
Pe3onancHas KpuBas. BI)IHY)KILCHHI)IG OJICKTPOMArHMTHBLIC

KoJIeOaHus.

5.1.8

[Tepemennsblil Tok. CHHYCOUIANBHBIN IEPEMEHHBIN TOK.

5.1.9

MonIHOCTb MEPpEMECHHOTO TOKa. AMHJ’II/ITYI[Hoe u

JleﬁCTBYIOHIee 3HAYCHUE CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpanchopmarop. [IpouzBoacTso, nepeaaya u
noTpedsieHne SJIEeKTPUUECKONM SHEPruH. DKOJOTHYECKHE
PUCKM TpU MPOU3BOACTBE JIIEKTPUUECKOW SHEPIHH.
KynbTypa WCTIOTB30BaHUS AJIEKTPOIHEPTUHU B

HOBCEIHEBHON KU3HU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicMorpad, 3JIeKTpUYECKHi

3BOHOK, JIMHUHU 3JICKTPOIICpEaAayd

5.1.12

[Ipaktuyeckue paboTsl. MccrnegoBaHue 3aBUCUMOCTH




nepuosia Maiblx KojeOaHWW Tpy3a Ha HUTH OT JJIMHBI
HUTH U Macchl rpy3a. MccaenoBanue nepeMeHHOTo TOKa B
LENU M3 IMOCIEA0BATEIbHO COCAMHEHHBIX KOHIEHCATOPa,

KaTyIIKU U PE3UCTOpa

5.2 MEXAHWYECKHUE U 3JIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1 MexaHn4ecKkue BOJHBI, YCJIOBHS  PacIpOCTpaHEHUs.
ITepuon. CkopocTh pacnpOCTpaHEHUs U JJUHA BOJIHBIL.
[Toniepeunsle U IPOAOIIBHBIE BOJIHBI

522 NuTepdepenims u qudpakius MEXaHUISCKUX BOTH

523 3Byk. CKOpoCTh 3ByKa. ' poMKOCTh 3Byka. BwicoTa TOHA.
TemOp 3ByKa

524 OJEKTPOMarHUTHHIE  BOJIHBL.  YCIIOBUSL ~ H3JIyY€HUs
AIIEKTPOMAarHUTHBIX ~ BOJH. B3auMHas  opueHTauus
BekTOpoB E, B 1 v B 351eKTpOMarHUTHOH BOJIHE B BaKyyMe

5.2.5 CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJH:  OTpa)KCHHE,
peIoMIIEHHE, HoJIsIpU3aLus, Judpakuus,
uHTepdepenusa. CKOpoCTb 3JIEKTPOMArHUTHBIX BOJIH

5.2.6 [llkanma  27J€KTpOMAarHUTHBIX  BOJH.  [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [TpuHIMIIBI paguoOCBI3U U TeneBUACHUA. Pammonokanus.
DJEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAKOIIEH CpeIbl

5.2.8 TexHuuyeckue ycTpoicTBa: My3bIKaJlbHblE MHCTPYMEHTHI,
yJIBTpa3ByKOBasl JIMarHOCTUKA B TEXHUKE M MEIULUHE,
panap, paaiMONpUEMHUK, TEIEBU30p, aHTEHHA, Tele(oH,
CBY-neus

53 OIITUKA

5.3.1 IIpssMonIMHEHOE PaCIpOCTPaHEHUE CBETA B OJHOPOIHOU
cpene. Jlyu cBera

532 Otpakenue cBera. 3aKOHbI OTpaxkeHUs cBeTa. [loctpoeHue
M300payKeHHH B IIOCKOM 3epKaie

533 Ilpenomnenne  cBera.  3aKOHBl — IPENOMIIEHMS  CBETA.
AGCOIOTHBIN MOKa3aTeab NPeIoMIICHHS

534 IlomHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl  yron
IIOJIHOTO BHYTPEHHETO OTPAXEHUS

535 Hucnepcust cBera. CnoxxHbIN cocTaB O6enoro ceera. LBet

5.3.6 Cobwuparonue u pacceuBarolIue JHUH3bL. TOHKas JIHH3A.




@OKycHOE pacCTOSSHUE M ONTHYECKas CHJIa TOHKOMU
munH3bl. [locTpoenne uzo0paxeHuit B coOuparommx u
pacceuBarolux JMH3aX. PopMylia TOHKOM JIMH3BI.

VBenuueHue, naBacMoe JIMH30H

5.3.7

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH

5.3.8

WUnrtepdepennuss  cBera. KorepeHTHbIE  HCTOYHHKH.
VYcnoBust HaOMIOACHUS MaKCUMyMOB M MHHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Da3HBIX

KOTCPCHTHBIX HCTOYHUKOB

539

Hudpakmus ceera. JudpakmuonHas pemérka. YciaoBue
HAOJNIOZICHUsI TJABHBIX MAaKCUMYMOB TIpH  I1aJICHUU
MOHOXPOMAaTHYECKOr0  CBeTa Ha  JAU(paKIHOHHYIO

peLETKY

5.3.10

HOJIHPI/BB.LII/IH CBCTa

5.3.11

TexHUYeCKHE YCTpPOWCTBA: O4YKH, JIyma, Qoroarmapar,
MPOCKLIMOHHBIM  anmapar,  MHKPOCKOI,  TEJIECKOI,
BOJIOKOHHAs ~ OMNTHUKA,  JU(pakiuoHHAs  pemeéTKa,

MOJIAPOU

5.3.12

[IpakTnueckue  pabotel.  M3Mepenuwe  mokaszateins
npenomienus. MccnenoBaHue CBONCTB M300paskeHHHM B

nuH3ax. Habmonenue aucnepcun ceera

6 BJIEMEHThI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH
6.1 I'paHuiel  NPUMEHUMOCTH  KJIACCHYECKOM  MEXaHMKHU.
[Toctynarel Te€OpUM OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTD
MOJyJII CKOPOCTM CB€Ta B  BaKyyMe, IPHHIMII
OTHOCHUTEJIbHOCTH DWHIITEHA
6.2 OTHOCHUTEIBHOCTE  OJHOBPEMEHHOCTH. 3aMeuIeHne
BPEMEHH U COKPAILEHUE JITTHHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOMN YaCTHUIIBI
6.4 CBs3p Macchl C DJHEpPrHe M MMITYJIbCOM CBOOOTHOM
YaCTHUIIBl. DHEPTUsl IOKOSI CBOOOAHOM YaCTULIBI
7 KBAHTOBAS ®U3NKA
7.1 BJIEMEHTBEI KBAHTOBOI OIITUKH
7.1.1 ®otonsl. Dopmyna [Inanka cBs3u sHepruu GoToHa ¢ ero
4acTOTOW. DHEPTUs U UMIYJIbC POTOHA
7.1.2 OtkpeiTHe U uccnenoBanue (ororpdexra. OnbiTel ATl




CronetoBa. 3akoHbl poTorddexTa

VYpaBuenue OiinmreliHa Mg (oroaddexra. «KpacHas

rpanuna» Gorosdpdexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE NE€HCTBUE CBETA

7.1.6

TexHuyeckue ycTpoicTBa: (QOTO3IEMEHT, (HOTOIATUUK,

COJTHEYHast OaTapesi, CBETO IO/

7.2

CTPOEHME ATOMA

7.2.1

Mopuenb aroma Tomcona. OmnbiTel Pezepdopna mo
UCCIIEIOBaHMIO CTpoeHUsl aToma. [1nanerapHas Mmoaens

aromMa

7.2.2

[Toctynatel bopa. Wznydenne u moriomieHue (OTOHOB
IIpU TEepexoAe aroMa € OAHOTO YPOBHS SHEPrUM Ha
apyroi. Buabl cnektpoB. Crekrp YpoBHEW sHepruu

aToMa BoOaopoaa

7.2.3

BosHoBble cBoiicTBa uactuu. Bosnbsl e bpois.
KopnyckynsipHo-BOIHOBOM Ny alli3M. Judpaxmus

9JICKTPOHOB HAa KpUCTAJLJIaX

7.2.4

CroHTaHHOE U BBIHYKIACHHOC U3JIYUCHUC. yCTpOfICTBO )51

INPUHLIKI paboTHI J1a3epa

7.2.5

TexHudyeckue  yCTpPOMCTBA:  CIIEKTPAJIBbHBIA  aHAJIU3

(cieKTpoCKoOI), Ja3ep, KBAHTOBBI KOMITBIOTED

7.2.6

[Tpaktnyeckue pabotel. HaOmromenue nuHeiuaToro

CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHUS M PETUCTPALMU AJIEMEHTapPHBIX

qacTuI

7.3.2

OtkpeiTHe paguoakTuBHOCTH. OmbiTel Pesepdopna mo
ONpENIEICHNI0  COCTaBa  PaJMOAKTHBHOTO  M3JIy4EHUS.
CpoiictBa anb(a-, Oera-, ramma-uznydeHus. BnusHue

PaanOaKTHUBHOCTH HaA ) XHWBBIC OPraHU3MbI

7.3.3

OTKpbITHE TPOTOHA U HeTpoHa. HykinoHHas Monens siapa
I'eitzenbepra — MBanenko. 3apsaa sapa. MaccoBoe uucio

anpa. M3oromnsl

7.3.4

Anbda-pacniaf. OJIEKTPOHHBIH M TO3UTPOHHBIA Oera-

pacnan. ['amMma-uznyueHue. 3akoH paJMOaKTUBHOIO




pacmana

7.3.5 OHeprusi CBSI3M HYKJIOHOB B sape. SaepHbI€ CHIIBI.
Jedext macchl siapa

7.3.6 S nepublie peakiuu. JleneHue u CUHTES sep

7.3.7 SAnepuslii peaktop. Tepmosinepusiii cunres. [IpoGiemsl 1
MEPCHEKTUBBl  SAEPHOM HSHEPreTUKU. IKOJOTUYECKHE
aCIIEKTHI SAEPHON dHEPIETUKHU

7.3.8 OnemMeHTapHble  4YacTulbl.  OTKpbITHUE  MO3UTPOHA.
@yH1aMEHTAIIbHBIE B3aUMOICHCTBHS

7.3.9 TexHuueckue ycTpouCTBa: JO3UMETpP, kamepa BuiibcoHa,
AJIEpHBIN peakTop, aTOMHass bomOa

7.3.10 [TpakTdeckne padoTel. MccnemoBaHue TPEKOB YaCTHII
(o rotoBBIM (hoTOTpadUsIiM)
OJIEMEHTBI ACTPOOU3UKUA

8.1 Bun 3B&3gnoro Heba. Co3Be3aus, SpKue 3BE3NBI,
MJIAHETHI, UX BUIUMOE JIBIIKCHHE

8.2 Conneunas cucrema. IlmaHeTrel 3eMHOM  Tpymnsbl.
[InaHeThI-TUTaHThl U UX CITYTHUKH, KAPJIUKOBBIC TJIAHETHI.
Masie Tena COHEUHON CUCTEMBI

8.3 Comunie, ¢dortochepa wu  armochepa. ConHeuHas
AKTUBHOCTh

8.4 UcTtounuk sneprun ConHua 1 3BE311

8.5 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTD,
pamuyc, TemIeparypa, HX B3auMMOCBs3b. Jluarpamma
«CTIEKTpaAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI TJIaBHOM
MOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb)
JUTS 3BE3]1 TJ1aBHOM MOCIIEA0BATENIbHOCTH

8.6 BuyTtpennee CTpOEHUE 3BE3. CoBpeMeHHbIE
MIPEJCTABICHUS O MPOUCXOXKJIEHUH U 3BoMoIKu CojHIa 1
3BE3. DTaIkl )KU3HU 3BE3]

8.7 Mneunsii  Ilyte — nHama ID'amaktuka. ChoupaibHas
cTpykTypa lamakTuku, pacnpeneneHue 3BE3N, ra3za U
nein. [lomosxkeane m gBmwkenue CoimHna B IamakThke.
[Tnockas u chepuueckas moacucTeMsl ['anakTuku

8.8 Tunel ranaktuk. Paguoramaktukm w KBasapsl. UEpHble

ABIPBI B AApaxX raJIaKTUK




8.9 Bcenennas. Pacmmpenne Bcenennoil. 3akon XaOo6ia.
Paz6eranne ramaktuk. Bospact u pagmyc BceneHHOM,
teopuss  bompmoro  B3peBa.  Mogxens  «ropsuen
Bcenennoit». PenukToBoe u3iyyeHue

8.10 MacmrabHast crpykrypa Bcenennoil. MertaranakTuka.

Hepeménnsie npo6ieMbl aCTPOHOMHH




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

VY4eOHUKH:

o Mskumes I['.5., byxoBues b.b., Corckuit H.H.; moxa penakuueit
[TapdpentreBoit H.A. ®uszuka. 10. k1. ba3oBbiii U yriayOJEHHBIM YPOBHU -
M.: ITpocsemienue, 2023.

e MskumeB ['.JI., byxoBues b.b., Yapyrun B.M. nox penakuuen
[TapdentneBoit H.A. ®usuka. 11 kiacc (6a30BbIi U yriTyOJIeHHBIA YPOBHH).
- M.: IIpocsemenne, 2022.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Paznen Meroanueckue Marepuasibl / MeToaudeckue Mocooust u

o pexomenmammu. — URL: https://edsoo.ru/mr-fizika/ https://edsoo.ru/mr-
fizika/

o [lpaktuueckue (nabopaTopHbie) pabOTBI MO Y4YEOHOMY MpPEaMETy
«®duzuka». OcHoBHOe  obmiee  oOpaszoBanme. CpemHee — oOrnee
oOpazoBanue : ydebHoe mnocobue / FO.B. Crapokypos, A.A. Sxyta, H.I.

Knanosa ; mox pen. JI.A. Ilapmytunoii. —Mocksa : ®I'BHY «UucTutyT
COJIepKaHMs U METO0B o0ydeHus», 2024. — 28 c.

e (Cucrema OLIEHKA JTOCTUKEHUW IUIAHUPYEMBIX MNPEIAMETHBIX PE3YyJbTATOB

ocBoeHust  yueOHoro  mpeamera  «Dusukan.  Cpemnee — oOiee
oOpa3zoBaHue : Metonuueckue pexkomeHmamuu / A.A. Sxyra, T JI.
KopueeBa, H.A. 3arpannunas. — 13 Mocksa : ®I'BHY «UHcTHUTyT

CoJiep>KaHMs U METOA0B o0OyueHus», 2024. — 113 c.
e Paznen MeTtoanueckue CEMUHAPBHI / dusuka. — URL:
https://edsoo.ru/metod seminar_ismo/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e bub6muoreka LIOK https://lesson.edu.ru/03/10
e POIII https://resh.edu.ru/subject/28/10/
e bubmuoteka — Bc€ no npeamery « Pusukay». —
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Pexxum nocryna: http://www.proshkolu.ru
e BuneoonsiThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru
e EnunHas xoyutekius mugpoBbIX 00pa30BaTEIIBHBIX PECYPCOB. —
Pexxum noctyna: http://school- collection.edu.ru
e HHTepecHbIc MaTepuaibl K ypoKaM (PH3UKH 110 TeMaM; TECTHI 10
TEeMaM; HarJIsTHBIC TTOCOOUS K ypokaMm. — Pexxum mocryma:
http://class-fizika.narod.ru

e Iludposric 0Opa3oBaTeIbHBIC peCypChl. — PexkuM nocrymna:
http://www.openclass.ru

e DJeKTpOHHBIC yUeOHHUKH 1O Ppu3nke. — Pexum nocryna:
http://www fizika.ru

e [azera «1 CeHTAOPS» MaTEpHAIIBI ITO (PUBHKE.
http://archive.1september.ru/fiz

e AHumanmu puszmdyeckux 00bekToB. http://physics.nad.ru/

e JKupas ¢usuka: oOyyaroias nporpamma. http:// www.int-
edu.ru/soft/fiz.html

e @wusuka.ru. http://www.fizika.ru/

ro-uu\’pocu .
' ObopynoBaHWe LEHTpPa ecTeCTBEHHOHAy4yHOU M

TEXHO/IOrMYECKOM HanpaBaeHHocTen «Touka PocTay:

o becnpoBoanoit mynerugaTuuk Releon Air «®wuszuka-5».

e becnpoBogHOW MyNBTHIATYMK BBIIOJHEH B BUAC IUIATGOPMBI  C
MHOTOKAHAJIBHBIM H3MEPUTENIEM, KOTOPBI OJHOBPEMEHHO TIOJy4YaeT
CUTHAJTBI C Pa3JUYHBIX BCTPOCHHBIX JATYMKOB, PA3MEIIEHHBIX B CIUHOM
KOpITyC€ YCTPOMCTBA.

e becrpoBonHble MyNBTHIATYUKA TOJKIIOYAIOTCS K IUIAHIIETY  WJIH
KOMIIBIOTEpY Hampsimyto. [Ipu 3ToM HeoOXxommma momiep:kKka padoThl IO
npotokoiny Bluetooth low energy (BLE) 4.1, 6e3 monmogHUTEIbHBIX

\HHBIX C TIOMOIIIBIO BXOIAIICH B KOMITICKT (DJICTIIKH .

O JEEe!
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TexHunyeckue xa PaKTEPUCTUKUN MYNIbTUOATHUKA:

¢ paspsaaHocTh BcTpoeHHoM AIIl — 12 Our

¢ MaKcUMasbHas 9acToTa orudpoBku curHana — 100 k'

+ unTepdeiic nmoakmouenus — Bluetooth low energy (BLE) 4.1
¢ BCTpOEHHas mamsaTh 00béMoM 2 Kobair

* HOMHHAJbHOE HampshkeHue 6atapen — 3,7 B

¢+ &MKOCTb BCTpoeHHOH OaTtapen — 0,7 A - 4

¢ KOJIMYECTBO BCTPOCHHBIX TATYMKOB — 6 MIT.
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