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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOr0 YpPOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUMU MpenojiaBanusi ydyeOHoro mnpeamera «Puznka» B 00pa3zoBaTeNIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTuUHbl MHupa oOyyaromuxcs 10-11 knaccoB mpu
oOydyeHHH X Qu3KKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJIMMOCTh pPeaM3allii MEXKIPEAMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTanpeIMeTHbIE, peIMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka O HamOosiee OOIIUX 3aKOHAX MPUPOJBI, BBICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHHWH, H3y4aeMbIX XUMHEH, OHOJOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTepHaloB C 3aJaHHBIMH CBOMCTBAMHU WU JPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBYy kypca (usmku s ypoOBHS CpeaHero ooOimero oOpa3oBaHUS
MOJIOXKEH pAN HUAEH, KOTOpPble MOXXHO paccMaTpuBaThb KakK IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHuall U3 BCEX pa3AesioB (PU3MKHU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTUEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJsOTCA (u3HUeckue Teopun (PopMUpPOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (DU3UKU peallu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OOIIHMA CIHCOK YYCHUYCCKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHust kaOuHeta ¢usuku. Ilpm 3ToM oOecreynBaeTcs OBIAJCHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM M1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCleUeHUI0 y4eOHOro mpoiecca 0a30BBI ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe JlabopatopHOe OO0OpYJIOBAaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH M  00ECIICUMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyetcst B BUe TEMaTHYECKHUX KOMILUIEKTOB M OOECIeYMBAETCsS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITU(POBBIX JabOpaTOpuil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE IMPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUSA U (popMuUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHne yMeHUN OOBICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce U3yueHus Kypca (GU3UKHA Ha ypPOBHE CPETHETO 00IIero 00pa3oBaHMS:



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

e (opmupoBaHue yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue puU3MUECKO MOJEIIH, aJIEKBATHON YCIOBUSM 3a/1a4u;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
(Gu3MUeCKNX HKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTaluy HUHPOpMaILUH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OpaTOPHBIX pabOT W OMNBITOB C YYETOM HHIWBUIYAIBHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOoHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenIeHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueitnoe  aBwkeHue. JIBMKEHME  MaTepUaIbHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH)KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE ITEpEeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGnronenne aBukeHusi Tena, OpOIIEHHOTO IMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHOro TtaroreHus. Cuma Tsbkectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Tela B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOJALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJIbCa Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManpHas dSHeprus Tejda  BOJIM3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMCTBA M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPJIBIX TEJI U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU HJACaIbHOrO raza. AOCOJIOTHas TemIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBlIeHHE H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKoHA TEPMOJMHAMUKH K w3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo u ero ko3g@uIMEHT Moje3HOro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamoprbsle pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzanus Tel. OIeKTpudeckuil 3apsa. JlBa Bua DIEKTPUUECKHX
3apsanoB. [IpoBOAHWKHM, TUAIEKTPUKH M TIOTYMPOBOJHHUKU. 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsija.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onekrpuueckoe rmone. Hanpsok€HHOCTh — dyekTpuueckoro mois.  lIpuHiun
CYIIEPHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cunm  anmekrpocratudeckoro  moisa.  llotenmuman.  PasHocThb
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

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

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DIIEKTpUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PpPEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHne dIEKTpOoABWKYHIEH cuibl. KOpoTkoe 3aMbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBJICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTH AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUs: SBJICHUE, HAay4HbIH (akT, rumore3a, (uU3MYEcKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU MTPUPOLE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajJbBaHUKA.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIHHUK, KOHAUIIMOHED, TEXHOJIOTHHI
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[locTositHHBIE ~ MarHuThl.  B3anMonelcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMI cynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM WHAYKUMU. IIoTOK BekTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nanekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS I1EYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonnueckue komebanus. Ilepwon, dactora, ammumtyga u ¢aza KoJieOaHMIA.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCAUTHbHOM KOJ€0aTeTbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYECKUMHU U
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TPHU MPOU3BOJCTBE 3JieKTpodHepruu. KynbTypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.
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TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTEIbHON CHUCTEMBbI (MPYXKUHHBIM WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
ANEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEpeMEHHOIO0 TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyiMHa BOJHBL. [lomepeuHble W  NOPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomaruutHo#t BojHe. CBoicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Panronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGnronenne orpakeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.

15



HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKEHUE,
npesioMJIeHUe, Moaspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpee. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBINA TTOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja TOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUEe W ONTHYECKas CUjia TOHKOW JMH3BL. [locTpoeHue u300pakeHHil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHMYMOB B HWHTEpP(EPEHIIMOHHOU
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YcClIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

HaGmonenue nudpakunuu ceera.

Habnronenue nucnepcun cBeTa.
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[lonyuyeHune cnekTpa ¢ MOMOILIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO JU(PAKLIMOHHON PEIETKH.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nesn 6. OcHOBBI ClIeNMAJILHON TEOPUU OTHOCUTEIBHOCTH

['panumel mpUMEHMMOCTH — KJIaccMueckod — mexaHuku.  [locTynatsl
CHIEIUAJIbHOW TEOPUM OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENIHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TTOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
dboTorddexra.

JlaBnenue ceera. Onbitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceeroguo.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB MpU MEpPEeXoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Buisl
criekTpoB. CIIEKTp ypOBHEW HEPTUU aTOMa BOJAOPOJA.

17



BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKAa3bIBAIOIINE CIOXKHOCTh CTpOeHMs sapa. OTKpsiTHE
paanoaktuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3Iy4deHUs.
BrustHue painioakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.
Anepnsie peakuuu. JleneHue u CUHTE3 sAlEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIe B3auMOJeHCTBUA. EAMHCTBO u3nyeckoi KapTUHBI MUpA.
TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpeKOB 4acTHIL (11O TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.
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Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonenust HeBOOPY>KEHHBIM TJIa30M C HCIOJBb30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponp Qu3ukm ©u acTpoHOMHMM B DJKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM U THUYECKOU cdepax AeSTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, POJIb (PU3NIECKOU TCOPUH
B (OpPMUPOBAaHWM TMPEJACTABICHUH O (HU3NYECKOW KapTUHE MHpa, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
Ouonoruu, XUMHH, Teorpaduu ¥ TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
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MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKU TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpOJE, KojieOaTelbHBbIC
JIBUKEHUS B )KMBOU MPUPOJE, ONTUYECKUE SABJICHUSA B )KUBOU NPUPOJIE, AECUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKONM pEHETKH, CIEKTPaJbHBIMI
aHAJIU3.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texunonoeus: JWHUAM DIIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKa,
3JIEKTPOABUTaATENIb, WHIYKUHMOHHAS II€Yb, pajap, PaJIUuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yyebHoro mnpeamera «®Du3MKa» Ha ypOBHE CpEIHEro o0Iero o0pa3oBaHMS
(6a30BBIll  ypOBEHb) JOJDKHO  OOECHEUUTh  JOCTIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS Y4eOHOTro mnpeamera «Dusnka» JOJKHBI OTpPaXKaTh
TOTOBHOCTh U CITOCOOHOCTH OOYYarolmUXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
NO3UIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTALMM, TMO3UTHUBHBIX BHYTPEHHUX
yOXKJICHUI, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM  IIEHHOCTSIM POCCHUHCKOrO  OOIIECTBa,
paclIMpeHue >XKU3HEHHOTO OMbITa W OMNbITa JAEATEIBHOCTH B MPOLIECCE peau3alMM OCHOBHBIX
HaIpaBJI€HUN BOCIIUTATEILHON JIESITEILHOCTH, B TOM YKCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh  T'PAKIAHCKOW TO3MWIIMK  OOydYalomerocss Kak aKTUBHOTO |
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE TPAJAUIMOHHBIX OOIEYEeIIOBEYECKUX TYMAaHUCTUUYECKUX U JEMOKPATUYECKHX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JE€ATEIbHOCTh B HMHTEpPECax TIpakIaHCKOro OOIlecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHUE B3aMMOJIEMCTBOBATh C COLMUAJIbHBIMA HMHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakJaHCKOW MICHTUYHOCTH, TATPHOTH3MA;

LHEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSM POCCHUHCKHUX
Y4EHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIEHMWBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEIIBHOCTH YUEHOTO;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYLIErO
dusznueckoi HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:
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UHTEPEC K PA3IUYHBIM cdepamM MNpoPecCUuOHAIbHON NEATeIbHOCTH, B TOM YHUCIHE
CBS3aHHBIM C (PU3MKON U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OynyIieit
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHUIO U camMOOOpa3oBaHUIO B 00jacTH (U3UKH HA
NPOTSKEHUU BCEU )KU3HU,

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh 3KOJIOTHYECKOM KYJIbTYpbl, OCO3HAaHUE TJIOOAIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE W OCYIIECTBIEHUE JCHCTBUN B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUS
L[eJIEW YCTOWYHUBOTO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHrue ONbITa JESITEIbHOCTH JKOJIOIMYECKOM HaNpaBIECHHOCTH Ha OCHOBE
UMEIOLIMXCS 3HAHUMU 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh  MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHME IIEHHOCTH Hay4YHOU JEeSTEIbHOCTH, TOTOBHOCTh B IMpoIliecce M3y4YeHHs (HU3UKU
OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHANBUIYAJIBHO U B TPYIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO (POPMYIUPOBATh M aKTyaJIM3UPOBATHh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAEIATD LEJIH ACATCIIBHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPUHU UX JOCTUKCHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B pacCMaTPUBAEMbBIX (DU3NUECKHUX SBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIMXCS MaTepUaIbHBIX
Y HEeMaTepHUaJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JEATEIBHOCTb, OILECHUBATH COOTBETCTBHUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU TMOCICACTBUH JICATEILHOCTH;
KOOPJAWMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUAX PEAIBHOTO0, BHUPTYaJBHOTO H
KOMOMHHPOBAHHOTO B3aWMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU KU3HEHHBIX POoOJIeM.
ba3oBbIe uccienoBaTeIbCKHe 1eMCTBUS.
BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBHIMHA TIOHATHAMH M METOJAaMH (HH3UYCCKOU
HayKHu;
BJIaJICTh HABBIKAMU y4eOHO-HCCIIEIOBATEIBCKON M MPOCKTHOW IEATECILHOCTH B 00JIACTH
(bU3MKH, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOMCKY METOJOB PEIICHUS 3a7a4
(bU3UUECKOTO COJIepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB TTO3HAHUS,
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BIAJCTh BHUJAAMH JCSITCIBHOCTH TIO TOJYYCHUIO HOBOTO 3HAHWS, €T0 HHTEPIIPETAITNH,
mpeoOpa3oBaHUI0 W TMPUMEHCHHWIO B PA3JIMYHBIX YYEOHBIX CHUTYallMsX, B TOM YHCIE TpHU
CO3/IJaHUM YYEOHBIX MTPOEKTOB B 00JACTU (PUBUKY;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBCHHBIC CBS3W W aKTyaJlM3MpPOBaTh 3ajiady, BBIABUTAThH
TUIOTe3y e€ pelIeHUs, HaxXOIWTh apryMEHTBl JUIsl J0Ka3aTelbCTBA CBOUX YTBEPXKICHUH,
3aJ1aBaTh MMapaMeTPbl U KPUTEPHH PEIICHUS;

aHATM3UPOBATH TOJYICHHBIC B XOJIC PEIICHUS 3a/1audl PE3YJIbTAaThl, KPUTUYICCKU OIEHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U GOPMYIIMPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHOM JICSITCIbHOCTH, B TOM
quCJIe IPU U3YYCHUH (PU3UKH;

J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HEACSITCIbHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TI0JIXO0IBI U PEIICHUS;

CTaBUTb NIPOOJIEMBI U 33J1a4H, JOMYCKAIONIHE aIbTCPHATUBHBIC PCIIICHHMS.

Pab6ora ¢ undgopmanmeii:

BJIQJICTh HAaBBIKAMU IOJYYCHUS WHMOpMAIUU (U3UYECKOTO COJCPIKAHUS W3 MCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIISCTBIATH TIOWCK, aHaJlu3, CHCTEMATU3alHMI0 |
MHTEPIpETAIMI0 UHPOPMALIUU PA3IUYHBIX BUIOB U (OPM MPEACTABICHHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CpencTBa MHGOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUU B
pPEIIeHNH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3AIMOHHBIX 3a/ad C COOJIOACHUEM
TpeOOBaHUN APrOHOMUKH, TEXHUKU OE€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX U
TUYECKUX HOPM, HOpM MH(OPMAIIMOHHOK 0€30MMacHOCTH;

co3laBaTh TEKCThl (U3UYECKOTO COJEpKaHUA B pa3audHbiX (opmatax ¢ yd€ToM
Ha3Ha4YeHUs WHpoOpMamuu W IEJICBOM  ayJAUTOPUM, BBIOWpas ONTUMAIBHYIO (opMy
NIPEJICTABIICHUS U BU3yaJIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEpPCAIbHbIE YUeOHbIE JeiiCTBHS:
OCYIIECTBIIATH OOIICHHE Ha YpOoKax (DM3UKU U BO BHCYPOUHOU JICITCIIBHOCTH;
pacIio3HaBaTh MPEANOCHUIKA KOH(PIMKTHBIX CUTYaIlui U CMITYaTh KOH(QIUKTHL;
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHUA C HCIIOJb30BAHUEM SI3BIKOBBIX
CPEANCTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYyaTIbHONU paOOTHI;
BBIOMpaTh TEMAaTHKy M METOJBl COBMECTHBIX IEHCTBHH C Y4€TOM OOIIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)JI0r0 Yi€HA KOJJICKTHBA;
NpUHUMATh 1€ COBMECTHOM JI€STEIbHOCTH, OPraHU30BBIBATH W KOOPAWHHUPOBATH
JNEUCTBUSL O €€ JTOCTHXCHHUIO: COCTABIATH IUIaH JICMCTBUM, pAaCHpeAeisiTh POJId C YYETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh PE3yJbTaThl COBMECTHOM PaOOTHI;
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OLICHMBATh KaY€CTBO CBOETO BKJIAJIa U KaKIOr0 yYaCTHHKA KOMaHJbl B OOLIUI pe3ysbTat
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IIpe/UIaratb HOBBIE IPOEKTHI, OLEHUBATH WJEH C IO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHUE B PA3JIUYHBIX CUTyalHUsX,
MPOSBIIATH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPcAJbHbIE y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBJISITh TTO3HABATEIBHYIO JEATEIBHOCTh B 00JAacTH (DU3UKU U
ACTPOHOMMH, BBISIBIISITh MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIbHO COCTAaBIIATh IUIAH PEUICHUS PACUYETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHCHUSI TMPAKTUYECKOM paboThl C y4ETOM UMEKOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANIOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH yu4eOHOTO NMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUIH;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (DOPMUPOBAHUIO U MPOSIBICHUIO SPYIULIUUA B 00JACTH (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

NaBaTh OLIEHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTH, OLIEHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HaBbIKAaMHU IMO3HABATEIIFHOW pe(ICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBUN U
MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI PEPIICKCUU JJI OLEHKHU CUTYaIluH, BEIOOpAa BEPHOTO PEIICHHUS,;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX MIPU aHAIU3€ PE3yJIbTaTOB JIEITEILHOCTH;

MIPUHUMATH Ce0s1, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX MPU aHAIU3€ PE3yJIbTaTOB JIEITEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B nporiecce mocTmkeHUsT TMYHOCTHBIX PE3YJIBTATOB OCBOCHHMSI TTPOTPaAMMBI IO (pr3UKe ISt
YPOBHS CpPEIHETO O0IIeTo 00pa3oBaHUsl y OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, MPEATIONAraronfi cOPMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBLHOE COCTOSIHHE,
BHJICTh HAMPABJICHUS PA3BUTHUS COOCTBEHHOM dMOITMOHATILHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHMS, BKIIFOYAIOIMIETO CAMOKOHTPOJIb, YMEHHE ITPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJIEHUE, CIIOCOOHOCTH aJaTUPOBATHCS K AMOIMOHAIbHBIM U3MEHEHUSIM U MPOSIBIIATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHMBALMH, BKJIIOYAIOUIEH CTPEMIICHHE K JOCTH)KCHUIO LIENM U yCIEXYy,
ONTUMU3M, HHULIUATUBHOCTh, YMEHNE IEUCTBOBATh UCXO U3 CBOMX BO3MOXKHOCTEN;

AMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIIBHOE COCTOSIHUE JIPYTUX,
YUHTBHIBATH €r0 MPHU OCYIIECTBICHUHN OOLIEHUS, CHOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTHh BBICTPAMBATH OTHOIICHHS C APYTHMMH
JOJbMU, 3a00TUTHCS, POSBISATH UHTEPEC U pa3periaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATbBI

K xoniy obyuenusst B 10 kjacce mnpeaMeTHbIe pe3ysibTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(OPMHUPOBAHHOCTH Y OOYYAIOUTUXCS YMEHHIM:

JEMOHCTPUPOBATh HA MpHUMEpax poiab U MecTo GU3UKH B (POPMHUPOBAHUHU COBPEMEHHOM
HAy4YHOUW KapTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHHKW W TEXHOJIOTHH, B MPAKTHUUYECKOUN
JIEATSIIHHOCTH JIOJICH;

YUUTHIBATh TPAHUIBI TPUMCHEHHUS M3YYCHHBIX (PU3HUECKUX MOJEICH: MaTepuanbHas
TOYKa, WHEpPIHaIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, UACATbHBIN ras3, MOJSTU
CTPOCHHMS Ta30B, XUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIH IJICKTPUUECKUN 3apsii MPHU PEIICHUU
dusznueckux 3auay;

pacrio3HaBaTh (hU3WYECKHUE SBJICHUS (MPOIECChl) M OOBICHATh UX Ha OCHOBE 3aKOHOB
MEXaHMKH, MOJEKYJISIPHO-KMHETUUECKOM TEOPUU CTPOCHUS BEIIECTBA U DJICKTPOJWHAMUKHU :
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBWIKEHHE, CBOOOJHOE TajcHUE Tell,
JIBIDKCHHE TI0 OKPYXXHOCTH, WHEpIHS, B3auMojieicTBue Tel, auddysus, OpOYHOBCKOE
JBIDKCHHE, CTPOCHUE KUJKOCTEH M TBEPIBIX T, M3MEHEHHE 00bEMa Tl NMpU HarpeBaHUU
(oxJnaXkJIeHNu ), TEIJIOBOEC PaBHOBECHUE, MCMAPEHUE, KOHJICHCAIIUsI, TUIaBJICHUE, KPUCTAIN3ALIus,
KUIIEHUE, BIA)KHOCTh BO3JYyXa, MOBBIIICHUE JABJICHUSA Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyJie, CBS3b MEXKJY MapaMeTpaMu COCTOSIHHSI Ta3a B M30Ipolleccax, AJIEKTpU3alus Tel,
B3aMMOJICVICTBUE 3aPAIO0B;

OMHUCBHIBATh MEXAaHHYECKOE IBMIKEHHE, MCIOJIB3YS (DU3WUYeCKHe BEIWYMHBI: KOOpIWHATA,
MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHiia, UMITYJbC Tejla, KHHETHYecKas
SHEprus, MOTCHIMaJbHAas JHEPrus, MeXaHuyeckas pabdoTa, MEXaHMYECKas MOIIHOCTb; MpHU
OMHMCAaHWW TIPAaBWJIBHO TPaKTOBaTh (U3UYCCKUA CMBICI HCIIOIB3YEMBIX BEIWYUH, HX
0003HaYCHUS U CAUHUIIBI, HAXOIUTh (DOPMYIIBI, CBSI3bIBAIOIINE JaHHYIO (DU3NUSCKYIO BETUIUHY
C IPYTUMU BEJIMUMHAMM;

OMHUCHIBATh HW3YyYCHHBIC TEIUIOBBIE CBOMCTBAa TE€I M TEIUIOBBIC SBJICHUS, HCIOJB3YS
dbu3uYecKkre BEIWYWHBI: JIaBJICHUE Ta3a, TeMIepaTrypa, CpeIHssS KHHETHYeCKas OJHEPTHs
Xa0TUYECKOTO JBWKCHHUS MOJIEKYJ, CpEeIHEKBaJpaTUYHas CKOPOCTh MOJIEKYJ, KOJMYECTBO
TEIJIOTHI, BHYTPEHHSS JHEPrus, padora raza, Kod(QQHUIMEHT IOJIE3HOTO JCHCTBUS TEIIOBOTO
JIBUTATEJS; PU OMTMCAHUH MPABUIBHO TPAKTOBATh (PM3UUYECKUM CMBICT UCTIOJIB3YEMbIX BEJIUUHH,
UX O00O03HAUYCHUS MW EIWHHUIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAM;
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ONKCHIBATh HM3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U BJIEKTPUUYECKUE SIBICHHS
(mporiecchl), UCTONB3Ysl (PUBMUECKUE BEIUYHMHBI: JICKTPUYECKUN 3apsijl, IIEKTPUUYECKOE MOJE,
HaNpsDKEHHOCTh  TMOJIA, MNOTEHIMAJl, PAa3HOCTb IMOTEHUUAJIOB; MPU ONHCAHUM TPABUIIBHO
TPAKTOBaTh (PU3NYECKUN CMBICT HCIIOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHUS M EAUHUIIBL;
yKa3blBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIUUYHMHY C APYTUMH BEIMYMHAMU;

aHANM3UPOBATH (DU3UUECKUE MPOLECCHl W SIBICHUS, MCMOIb3Ys (PU3NYECKHUE 3aKOHBI U
NPUHIUNBL: 3aKOH BcemupHoro Ttsarotenus, |, Il u |1l 3akonsl HeioTOHa, 3akoH coxpaHeHUs
MEXaHUYECKON dHEPIHH, 3aKOH COXPAHEHHUS UMITYJbCa, IPUHLMI CYNEPHO3ULUN CUJI, IPUHIUI
PaBHOMPABUS MHEPLMATIBHBIX CUCTEM OTCUETA, MOJEKYJISAPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpelHEW KHUHETHMYECKOW SHEPrud TEIJIOBOrO JIBUXKEHUS
MOJIEKYJl C a0COJIIOTHOM TeMMepaTypoi, NMEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHECHMS
AIIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3iauyarh CIOBECHYIO (OpMYyIUpOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIEC TTPUHIIUIIBI ACHCTBUSA MaIllMH, MPUOOPOB M TEXHUUYECKUX YCTPOMUCTB;
pa3nuyaTh yCIOBHS MX 0€30MacHOTO UCIOJIb30BAHMS B TOBCEAHEBHOM JKU3HMU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEIOBAaHUI0 (U3HUECKUX SBJICHUW M TIPOILECCOB C
UCIIOJIb30BAHMEM  TPSAMBIX W  KOCBEHHBIX HM3MEpEHUH, mpu d3ToM  (GOPMYIUPOBATH
npoOjeMy/3agady W THUIOTE3y Yy4eOHOro OKCIEPUMEHTa, CcoOupaTh YCTAaHOBKY U3
IPEIJI0KEHHOTO 000pYI0BaHUs, TPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh TpPSIMbIE W KOCBEHHBbIE H3MEpEHUsT (PU3NYECKUX BEIWYUH, MPU STOM
BBIOMpATh ONTHUMANbHBIA CIOCOO H3MEPEHUS W HCIMOJIb30BAaTh M3BECTHBIE METOJBI OIICHKHU
MOTPEMIHOCTEN NU3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY GU3MUECKUMU BEIMYMHAMU C UCTIOJIb30BAHUEM IMPSMBIX
U3MEpPEHUHN, MpPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJbTATHI IMOTYYECHHOM
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHAE TaOnWI W TpaduKOB, J[eJIaTh BBIBOJBLI I10
pe3yabpTaTaM HCCIEeI0BaHUS;

coOmoaTh mpaBuia O€30MaCHOTO Tpyda MpU TMPOBEJACHUU HCCIEJOBAaHUN B paMKax
y4eOHOr0 JKCIEPUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOM UM TPOEKTHOW JEATENBHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

pemiate pacu€THblEe 3aJaud C SBHO 3aJaHHOM (HU3UUYECKONH MOJENbl0, HUCHOJIb3Ys
dusznueckre 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHaW3a yCIOBHUSA 33/1add BRIOUPATh (PU3NYECKYIO
MOJIeJIb, BBIACIATh (PU3MUYECKHE BEIUYMHBI M (OPMYJbl, HEOOXOIUMBIE s €€ pelleHus,
IIPOBOJUTH PACUETHI U OLIEHNUBATH PEATbHOCTD ITOJIYyYEHHOIO 3HaUYEHUs (PU3NUECKON BEIUUHHBI;

pemarb KadyeCTBEHHbIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
paccyKIeHUH C ONOPON Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS;

MCIIOJIb30BaTh NPU PEIICHNHU yYEOHBIX 3a7a4 COBpEMEHHbIe HH(DOPMALIMOHHBIE TEXHOJIOTHU
JUIsl TIOMCKa, CTPYKTYpUPOBaHMS, WHTEPIPETAUUH M TMPEACTaBICHUS Y4YeOHOW M Hay4dHO-
nonyJsipHod  MH(GOpPMALMM, TMOJIYYEHHOM U3  Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHAJM3UPOBATH MOJyYaeMYyI0 HH(POPMAIUIO;
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OPUBOAUTH MPUMEPH BKJIaJa POCCHMCKUX H 3apyOCKHBIX YUYEHBIX-(DM3HKOB B pa3BUTHE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONB30BaTh TEOPETUYECKHE 3HAaHUS TO (U3WKE B TOBCEAHEBHOW JKM3HH IS
oOecreueHus: 6€30MaCHOCTH MPU OOpaIIEeHUH C MPUOOPAMU U TEXHUUYECKUMHU YCTPOUCTBAMM, JIJIS
COXpaHEHUS 3JOPOBBS M COOIIIOICHUST HOPM DKOJIOTHYECKOTO TTOBEICHHUS B OKPYIKAIOIICH Cpesie;

paboTaTh B TpyIIe C BHIMOJHECHHEM PAa3INYHBIX COIMAIBHBIX POJICH, MIaHUPOBATh paboTy
TPYMNIBI, pPAaMOHAIBHO paclpeieNiaTh OO0S3aHHOCTH ¥ IUTAHUPOBATh JIESTEIBHOCTh B
HECTAHJIAPTHBIX CUTYallUsAX, aJIeKBAaTHO OIICHMWBATh BKJIAJ KaXKIOTO M3 yYYACTHHKOB TPYIIIHI B
peleHne paccMaTprUBaeMoi MpoOIeMBbl.

K koniy o0yuenust B 11 kiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOITUXCS YMECHHIA:

JE€MOHCTPHUPOBATh Ha MPHUMEpax poiib U MecTo (u3MKu B (HOPMHUPOBAHHH COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTHYECKOM
JESITeLHOCTH JIFO/ICH, IIEJIOCTHOCTh M €IUHCTBO (DU3MUECKON KapTUHBI MHPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHUS W3YYCHHBIX (U3MUYECKUX MOJIENeH: TOYCUHBIN
DIIGKTPUYECKHUI 3apsll, Jyd CBETa, TOUYCYHBIH HCTOYHHK CBETa, sjAepHAs MOJEIbh aroma,
HYKJIOHHAsI MOJICJTb aTOMHOTO S/Ipa TIPU pelieHNH (PU3NIeCKuX 3a7ad;

pacmo3HaBaTh (QU3NYECKUE SBICHHS (TMPOIECCH) M OOBSACHATH MX HA OCHOBE 3aKOHOB
DIIEKTPOJIMHAMUKA W KBAHTOBOW (DM3UKH: AJIEKTPUUYECKasi MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XHUMHAYECKOEe, MAarHUTHOE JCHCTBHS TOKa, B3aMMOJICHCTBHE MAarHWTOB, AJICKTPOMAarHUTHAs
WHIYKIUS, JeWCTBUE MArHUTHOTO TIONS Ha MPOBOJAHMK C TOKOM M JBWXKYIIMICS 3aps,
DJIGKTPOMArHUTHBIE KOJICOAHUsI W BOJHBI, MPSMOJIMHEHHOE paCIIPOCTPaHEHUE CBETa, OTPaKCHHUE,
npejoMiIeHHe, WHTEepPEpeHIns, TUGPaKkIusi W TMOJMsSpHU3alUs CBeTa, JUCIIEPCHs CBETa,
doToanekTpuueckuii 3pdekt (horoaddexr), cBeToOBOE NaBIeHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIICKTpa aTOMa BOJIOPOa, €CTECTBEHHAS M HCKYCCTBEHHAS paIHOAKTHBHOCTH;

OIMCHIBAaTh M3YYCHHBIC CBOWCTBA BEIIESCTBA (JJIEKTPUYECKHE, MATrHUTHBIE, ONTHYECKUE,
AIIEKTPUIECKYI0 TIPOBOJAMMOCTh PA3IMYHBIX CPE) W 3JCKTPOMArHUTHBIC SBICHUS (IIPOIIECCHI),
UCHOJNBb3Ysl (U3NYECKUE BEIUYUHBI: JJIEKTPUYECKUN 3apsij, CuiIa TOKa, JIIEKTPUUECKOE
HanpsKEHUE, 3JICKTPUUECKOE COMTPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JCKTPOABIDKYIIAsl CUIIa,
paboTa TOKa, MHAYKUUS MAarHUTHOTO MoJjsi, cuwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIKHU, SHEPrUsl 3JEKTPUUECKOr0 M MarHUTHOTO MOJieH, MEepHoJ M 4YacToTa KojeOaHWil B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U Ccujla TOKa B MPOIECCE TAPMOHUYECKUX 3JIEKTPOMATrHUTHBIX
KosnebaHuil, (OKyCHOE pacCTOSHHME U OINTHYECKas Cuia JIMH3bI, NMPU OMUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh (OPMYIIbI, CBA3BIBAIONINE JAHHYIO (U3UYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMY;

ONHUCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBICHUS M TPOIECCHI, HCHOIB3Yd (U3NUECKUE
BEJIMUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETa, DHEPrus M
UMIYyJIbC (OTOHA, MEPHOJ TMOdypacmaaa, JHEPrus CBSI3W AaTOMHBIX SA€p, NPU OMHUCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUII CMBICI HCIONb3yEeMbIX BEIMYMH, WX OOO3HAYCHHS U
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€AMHUIIBI, yKa3bIBaTh (DOPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO0 BEIMYHMHY C APYTHUMH
BEJIMYMHAMU, BBIYUCIATH 3HaUYeHUE (PU3UUECKON BEIIMYUHBI;

aHANM3UPOBATH (DU3UUYECKUE MPOLECCHl U SBICHUS, MCIOIb3Ys (PU3NYECKHUE 3aKOHBI U
OpUHIUNBL: 3akoH OMa, 3aKOHBl MOCJIEAOBATENIBHOIO M MapajuieIbHOTO  COCAMHEHUS
IIPOBOJHUKOB, 3akoH JDxoymsa—JIeHna, 3akOH JJIEKTPOMarHUTHOM  MHIYKLMH, 3aKOH
MPSIMOJIMHEWHOTO PAaCTpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHEe DOiHIITelWHa mna (¢GoTtorddexra, 3aKOH COXpAaHEHUS DHEPruH, 3aKOH
COXpPAHEHHUS] HMIIYJIbCA, 3aKOH COXPAaHEHMS OJIIEKTPUYECKOIrO 3apsia, 3aKOH COXpPaHEHHUS
MaccoBOr0 4Mciia, MOCTynarbl bopa, 3aKOH pajMOaKTHMBHOTO pacrnaja, Mpu 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE U YCJIOBUS (TpaHULBI,
00J1aCTH) MPUMEHUMOCTH;

ONpeJeNsITh HANpaBICHUE BEKTOpa MHAYKIIMM MarHUTHOTO TOJS MPOBOJAHUKA C TOKOM,
cuibl Amnepa u cuisl JlopeHna;

CTPOUTH U ONUCHIBATH U300paKEHHUE, CO3/1aBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJHATh JKCIHEPUMEHTHI MO HCCIENOBAaHUI0 (U3MUECKUX SBJICHUW M TIPOILECCOB C
UCIIOJIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX M3MEpPEeHHil: mnpu d3ToM  (GOPMYIMPOBATH
npoOneMy/3agady W THUIOTE3y y4eOHOro OSKCIEPUMEHTa, CcoOupaTh yCTaHOBKY W3
IPEIJI0KEHHOT0 000pYI0BaHUs, TPOBOJUTH OMBIT U (POPMYITHUPOBATH BHIBOIBI;

OCYILECTBJISITh NpPsSMbIE W KOCBEHHbIE M3MEPEHHs (PU3NUYECKUX BEIUYMH, IPH HTOM
BBIOMPATh ONTHUMAJBHBIM CIIOCOO H3MEPEHHs] M MCIOJIb30BATh W3BECTHBIE METOJbl OLCHKU
MOTPEMIHOCTEN NU3MEPECHU

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C MCIIOIB30BAHUEM IMPSIMBIX U3MEPEHUI:
IOpU 3TOM KOHCTPYUPOBaThb YCTaHOBKY, (PMKCHUPOBATH PE3yNbTAaThl MOJYUYEHHOM 3aBHCHUMOCTH
¢u3nyeckux BEIUYMH B BHUAE TaOMMIl M TrpauUKOB, JeJaTb BBIBOJBI IO pe3yjibTaTaMm
UCCJIEI0BAHUS;

coOmoaTth mpaBuia O€30MacHOrO TpyJda MpH IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOro JKCIEpPUMEHTa, Y4YeOHO-UCCIENOBATEIbCKOM M TMPOEKTHOM JAESATENBHOCTH C
HCIIOJIb30BaHUEM MU3MEPUTETIBHBIX YCTPOHCTB U 1aO0OPaTOPHOTO 000PYI0BAHUS;

pemiate pacu€THblEe 3aJaud C SBHO 3aJaHHOM (PU3MYECKOH MOJENbI0, HCIONIb3Ys
¢u3nyeckne 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHaJIM3a yCJIOBHs 3a/1ayil BHIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACIATh (PU3MUYECKHE BEIUYMHBI M (OPMYJIbl, HEOOXOIUMBIE s €€ pelleHus,
IIPOBOJIUTH PACUETHI U OLIEHUBAThH PEAJIbHOCTh MOMYUYEHHOTO 3HaUEHUS (PU3NYECKOM BEIINYNHBI;

pemarb KadyeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEMPOTUBOPEUMBYIO LEMOYKY
paccyKIeHUH C ONOPON Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS;

MCII0JIB30BAaTh IIPH PELIEHUHU yUYE€OHBIX 3a/1a4 COBPEMEHHbIE HHPOPMALMOHHBIE TEXHOJIOTHH
JUIsL TIOMCKa, CTPYKTYpPHpPOBaHUS, HHTEPIpPETAlMM W NPEACTaBICHUsS Y4YeOHOH M HAy4HO-
NOMyNsApHOW  MH(OpMaLMM, TOJYYEHHOHM M3  Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSACHATHh NPHUHIIUIBI IEHCTBUS MAIlMH, TPUOOPOB U TEXHUYECKUX YCTPOWUCTB, Pa3IN4aTh
YCIJIOBHS X 0€30I1aCHOr0 MCIOJb30BAHMS B IOBCETHEBHOW KU3HH;
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OPUBOAUTH MPUMEPH BKJIaJa POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIONB30BaTh TEOPETUYECKHE 3HAaHUS TO (U3NKE B TOBCEAHEBHOW JKHU3HH IS
oOecreyeHus: 6€30MaCHOCTH MPU OOpAIIEHUH C MPUOOPaMU U TEXHUYECKUMU yCTPOICTBAMU, IS
COXpaHEHHUs 3J0POBbS U COOJIIOJICHUS HOPM SKOJIOTUYECKOT0 MOBECHUS B OKpY KaIOIIeH cpere;

paboTaTh B TpyIIe C BHIMOJHECHHEM PAa3INYHBIX COIMAIBHBIX POJICH, MIaHUPOBATh paboTy
TPYMNIBI, pPAalMOHAIBHO pacHlpeleNaTh OO0S3aHHOCTH M IUIAHUPOBATh JICATENBHOCTH B
HECTAHJIAPTHBIX CUTYallUsAX, aJIeKBAaTHO OIICHMWBATh BKJIAJ KaXKIOTO M3 yYYACTHHKOB TPYIIIHI B
pelIeHre paccMaTpuBaeMOi POOIIEMBI.

YHuBepcajabHbIH KOAU(PUKATOP
pacnpeeIéHHBIX O KJaccaM MPoBepsieMbIX TPeOOBaHH K pe3yabTaTaM
OCBOEHHUsI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl CPeIHEro oo1Iero
o0pa3oBaHus U 3j1eMeHTOB coaepxanust no PUINUKE
(0a30BbIi YPOBEHB)

KomudukaTtop coctaBieH Ha OCHOBE (heAepalbHOTO  TOCYIapPCTBEHHOTO
00pa3oBaTeILHOTO CTaHJapTa cpeaHero obdbmero obpazoBanus (ganee — OI'OC) (mpukas
MunucrepcerBa npocsenienus Poccuiickoit ®enepaunn ot 12.08.2022 Ne 732 «O BHEeceHUHN
U3MEHEHUI B (QelepaNbHbIi TOCYyNapCTBEHHBIH 0OOpa30BaTEIBHBIN CTaHAAPT CPEIHETO
oOmrero oOpa3oBaHUs, YTBEPKIEHHBIN NMpHKazoM MHUHHCTEpCTBa 0Opa30BaHUS M HAYKU
Poccuiickoit ®denepanmu ot 17.05.2012 Ne 413») u denepanbHoli 00pa3oBaTeIbHON
IporpaMMbl CpeJHEero oobimero oOpa3zoBaHus (mpuka3 MUHHCTEpPCTBA MPOCBEIECHUS
Poccuiickoit denepanmu ot 18.05.2023

Ne 371 «O06 ytBepxkaeHun ¢enaepanbHoil 00pa3oBaTEIbHON MPOrpaMMBbl CPEIHETO
ob1rero oOpazoBaHus» (C U3MEHEHUSIMH)).

Koaudukatop cocTouT U3 1ByX pa3/eioB:

— pazmen 1. «llepeuenp pacrpenenéHHBIX IO KjIaccam IPOBEPSEMbBIX
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOTPAMMBI CPEIHETO
obmero odpazoBaHus 1o ¢pusuke (0a30BbIN YPOBEHB)Y;

— pasfzen 2. «mepeyeHb pacipeaeEHHbIX M0 KJIaccaM MPOBEPSIEMbBIX IJIEMEHTOB
conepxkanus 1o gusnke (0a30BBIN YPOBEHB)».

Paspes 1. [lepeyeHb pacnpeeéHHbIX N0 KJIacCaM NpoBepseMbIX
Tpe60BAaHUM K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 06pa3oBaTeJIbHOW MPOrpaMMbl
cpenHero o61ero oopasoBanus no PU3UKE (6a30BbIi ypoBeHb)
B Tabmune  npuBenéH cocraBieHHbI Ha ocHoBe m. 8 ®DPI'OC mnepedeHb
MpPOBEpSEMBIX TPeOOBaHMI K METANPEIMETHBIM pe3yiabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOTPaMMBI CPETHETO 001Ier0 00pa3oBaHUs.

Kon IIpoBepsiemble TpeOOBaHMA K METANIPEIMETHBIM pe3yJIbTaTaM OCBOCHHS OCHOBHOM
nposeps o0pa3oBaTe/IbHON MPOrpaMMBbI CPeIHEro 001mero o0pa3oBanus
€Moro
TpedoBa
HHUSA
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Io3HaBaTebHbIE YV /]

11 ba3zoesvie nozuueckue delicmeus
111 VYcraHaBiMBaTh CyLIECTBEHHBIN IPU3HAK WA OCHOBAHUS JUIsl CPAaBHEHUS,
KJIacCU(UKAIUU U 0000IICHHUS
112 BbIsSBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHMS B PacCMaTpPHBAEMBIX SBICHUSX
1.1.3 CamocTosaTensHO (HOpMyITHpPOBaTh U aKTyadHM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;
ONPEENATh LENU AEATEIbHOCTH, 33]aBaTh MapaMeTpbl U KPUTEPUU HX JOCTHUKEHUS
114 BHOCHUTBH KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIbTATOB LEIAM,
OIICHMBATh PUCKU NOCJIEICTBUN AESITEIbHOCTU
1.15 Pa3BuBaTh KpeaTHBHOE MBIILJIEHUE NIPU PELICHUH )KU3HEHHBIX TPOOIIEM
1.2 bazoevie uccnedosamenvckue oeiicmeus
121 Brnanerps HaBbIKaMU y4eOHO-HCCIIEIOBATENBCKONW U MPOEKTHOM JesITeNbHOCTH,
HaBbIKaMU pa3penieHus npooiem
Kon IIpoBepsiemble TpeOOBaHMA K MeTANPeAMETHBIM pe3yJIbTaTaM 0CBOCHHMS OCHOBHOM
nposepst o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero ooero oopazoBaHusi
eMOoro
TpedoBa
HUSA
1.2.2 OBnajeHue BUAMU JEATEIHHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpEeTaINH, TPeoOpa30BaHUIO U IPUMEHEHHIO B PA3INYHBIX YU€OHBIX
CUTYaIUsIX, B TOM YHCJIE MIPU CO3AAHUU YUEOHBIX M COITUAIBHBIX IPOEKTOB
123 dopMupoBaHWE HAYYHOTO THIIA MBIIIJICHUS, BJIaJICHUE HAYYHOW TEPMHUHOJIOTHEH,
KIIFOYEBBIMH MOHSATUSIMHU M METOIaMU
124 BbIsSBIATE MPUYMHHO-CIEACTBEHHbIE CBSI3M U aKTYaJIM3UpPOBATh 3a/ady, BbIABUTaTh
TUNOTE3Y €€ peleHus, HaXOIUTh apryMEHTHI JJIS 10Ka3aTelbCTBA CBOMX YTBEPKICHHIM,
3aJ1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS
1.25 AHanu3MpoBaTh TMOJYYEHHBIE B XOJAE PpELICHHS 3aJaud pPe3yJlbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUAX
1.2.6 YMeTh MepeHOCUTh 3HAHKS B TIO3HABATEIBHYIO M IPAKTUYECKYIO 00JIacTH
KHU3HEAEATEIILHOCTH;
yYMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTei;
OCYILIECTBIISTH IIeJIEHANIPABJICHHBIN MOUCK MIEPEeHOCca CPEJICTB U CIOCOOOB JEHCTBYS B
poQecCHOHAIBHYIO CPey
1.2.7 CriocoOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIlIeHUs
MPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOJOB MO3HAHMS; CTABUTh U
(dbopMmynupoBaTh COOCTBEHHBIE 3a/ladll B 00pa30BaTENIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYAIHIX;
CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS; BBIIBUTATh
HOBBIE UJCH, PEASIaraTh OPUTUHAIBHBIE TIOIXO/IbI U PEIICHUS;
pa3pabaThIBaTh IJIaH PEUIeHHs MPOOIeMbl C YIETOM aHAIM3a UMEIOIIUXCS MaTepUaIbHBIX
U HEMaTepUaJIbHBIX PECYPCOB
1.3 Paboma c unghopmayueii
131 Brnagerr HaBeikamMu TONy4YeHHS HWH(OpPMAMM W3 HCTOYHUKOB pA3HBIX THUIIOB,

CaMOCTOSITEJIBHO OCYLIECTBIISITh NOUCK, aHAIW3, CUCTEMATU3alMI0 U HHTEPHPETALUI0
nH(pOpMAIIUU Pa3IUYHBIX BUJOB U ()OPM MPEICTABICHUS
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1.3.2

Co3maBaTh TEKCTHl B Pas3IMuYHBIX (opMmMaTax ¢ y4éTOM Ha3HAuYeHUS WHPOpMALUU U
LIEJIEBOH ayTUTOPHH, BBIOMpAsi ONTUMAIIbHYIO (OPMY IPEACTABICHUS U BU3yAIN3aluU

133 OneHuBaTth JJ0CTOBEPHOCTD, JIETUTUMHOCTD HH(OpMALINH, €€ COOTBETCTBHE MTPABOBBIM U
MOPAJILHO-3TUYECKUM HOPMaM
134 Hcnons3oBath cpenctBa HMHOOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M  OPraHU3allMOHHBIX 337a4 C
coOnrofeHreM  TpeOOBaHMI  JIPrOHOMWKH, TEXHHUKH O€30MACHOCTH, THUTHCHBI,
pecypcocOepexeHns, MpaBOBBIX UM JOTHYECKHX HOPM, HOPM HH(OPMAIIMOHHOK
0€30MaCHOCTH
135 Bnanerps HaBplKaMH pacrio3HaBaHUS U 3alUThl UH(OpMaMU, HHOOPMALIMOHHON
0€30MaCHOCTH JJUYHOCTH
2 KommyHukatuBHubie YY/I
2.1 Obwenue
211 OcymiecTBiATh KOMMYHHMKAIIMHM BO BCEX cepax KU3HU; BIAJIETh pa3IUYHbBIMU
criocob6amu OOIIEHMS U B3aUMOIEHCTBUS
2.1.2 Pa3BépHyTO M TOrMYHO M3NIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB
2.1.3 ApPryMeHTHpPOBAaHHO BECTHU TUAJIOT
Kon IIpoBepsiemble TPeOOBAHKS K METANPEAMETHBIM pPe3yJIbTATAM OCBOCHHUSI OCHOBHOM
nposepst o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero ooero oopazoBaHusi
eMOoro
TpedoBa
HUA
3 PeryasituBabie YV /I
3.1 Camoopzanuzayus
3.1.1 CaMOCTOSATETFHO OCYIIECTBIIATh MO3HABATENBHYIO NIEATEILHOCTD, BBISIBIISATH MPOOJIEMBI,
CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIC 33a/la4yl B 00pa30BaTEIHHON JEATEIHHOCTH U
KU3HEHHBIX CUTYalHsIX;
JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM
3.1.2 CaMOCTOATENBHO COCTABIIATH IUIAH PELICHUS MPOOIEMBbI ¢ Y4ETOM UMEIOLTUXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHH; J1e1aTh OCO3HAHHBIN BHIOOD,
apryMeHTHpOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE; OLIEHUBATh IPUOOPETEHHBII
OTIBIT; CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO LIUPOKON 3PYIAUIIMHM B Pa3HBIX
o0racTsax 3HaHuN
3.2 Camoxonmpoivp
3.21 JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTH KOPPEKTUBHI B I€ATEIHHOCTD, OLIEHUBATH
COOTBETCTBHUE PE3YJIHTATOB IEJISIM
3.2.2 Bnagerp HaBbIkaMu TIO3HABaTENbHOW peduiekcuM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUN; HMCIOJIb30BATh
npuémel pediaekcuu s OLEHKH CHUTyallud, BBIOOpa BEPHOIO pELICHMS; YMETb
OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATD PELICHHUs M0 UX CHIDKEHUIO
3.3 Imoyuonanvnulii UHmen1eKm, IIPEOoJIarao c(OpPMUPOBAHHOCTb:
CaMOpETyJIHPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMeHHe PUHUMATD

OTBETCTBEHHOCTH 3a CBOE INOBCACHUC, CIIOCOOHOCTh AAITUPOBATHECA K SMOIIUOHAJIbHBIM
HU3MCHCHUSAM U HPOABIIATH FI/I6KOCTL, OBITh OTKPBITBIM HOBOMY;, BHYTpeHHeﬁ MOTHBAIIUH,
BKJIIOYAIOIIEH CTPEMIJICHUC K JOCTUKCHHUIO IICJIU U YCIICXY, ONITUMU3M, HHUIIUATUBHOCTD,
YMCHHC HeﬁCTBOBaTB, HUCXOMs M3 CBOMX BO3MOXKHOCTEH

B Ta6m/1uax IMPUBCACHLI COCTABJICHHBIC Ha OCHOBC (benepanbﬂoﬁ O6pa3OBaTCHbHOﬁ
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IIpOrpamMMbl cpeiHero obmiero oOpazoBanus 1Mo (GU3MKE MEPEYHH pacHpeAeTIEHHBIX M0 Kilaccam
IIPOBEPSAEMBIX IPEIMETHBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM 00pa30oBaTENbHON MNpPOTpamMMbl
cpemHero o0Iiero 0Opa3oBaHus.

Pacnipenenénnpie 1Mo KiaccaM IMpOBEpsieMble MPEAMETHBIE PE3YJIbTaThl COOTHECEHBI

C TpeOOBaHUAMH K METANpeIMETHBIM pe3yibTaTaM (Tabmuma 1) U mpeaMeTHBIM pe3yinbTaTaM 1o
¢uzuke u3 1. 9.12 ®I'OC COO.

10 xitace

Kon
NPoBepPsieMor
0 pe3yJbTarTa

IIpoBepsieMble NpeIMeTHBIE Pe3yJIbLTATHI 0CBOEHH S
OCHOBHOIi 00pa3oBaTe/IbHOI
NporpamMmbl cpeiHero 001ero oopa3oBanus

Meranpen-
MeTHBII
pesyabtar!

Koa npen-
MEeTHOI' 0
TpeOOBaHUSA
1o xkoaugu-
karopy 'MA

10.1

JleMOHCTpHpOBAaTh Ha MpUMEpax poJib U MECTO (PU3MKU B
(hopMHpOBaHUHM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
pPa3BUTHUM COBPEMEHHOM TEXHHUKA M TEXHOJIOTUH, B
MPAKTUYECKON AEATEeIbHOCTH JIIOIEeH

MIT
1.1.1-115

'MA-2

10.2

V4auTEIBaTH TPAHUIIBI MIPUMEHEHUS W3YYCHHBIX
(bu3UIeCKuX MOJeNeN: MarepuagbHas TOYKA,
WHEepIMaabHas CUCTeMa O0TCUYETa, aDCOTIOTHO TBEPIOE TEIO,
WJICaNIbHBIA Ta3; MOJEIH CTPOEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEJ, TOYECUHBIA DJIECKTPUUYECKUU 3apsil — IpHU
penieHun (HU3MIECKUX 3a71a4

MIT
1.1.1-115

'MA-4

10.3

Pacrio3naBate  ¢usmueckue sBiaeHHS  (MIPOIECCH) W
OOBSICHATH WX Ha OCHOBE 3aKOHOB  MEXaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH CTPOCHHUS BEIIECTBA U
ANIEKTPOJMHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBU)KCHUE, CBOOOJTHOE TMaJeHHe Ted,
JBYDKEHUE IO OKPYKHOCTH, WHEpPLHS, B3aHMMOJCHCTBHE
ten; auddysus, OpOYHOBCKOE JIBWKEHHE, CTPOCHHE
KHUJIKOCTeH W TBEPIBIX TEJ, U3MEHEHUE 00bEMa TeNl IpH
HarpeBaHuM  (OXJIXKJICHUHM), TEIUIOBOC  pPaBHOBECHE,
WCIapeHune, KOHJCHCAIUs, IUIABJICHUE, KPUCTALTU3aIus,
KHTICHHUE, BJIAKHOCTh BO3/lyXa, IMOBBILIICHUE JAaBIICHHS ra3a
NPH €ro HarpeBaHUHM B 3aKPBITOM COCYIE, CBS3b MEXKIY
napameTpamMu COCTOSIHUS rasa B M30IpOIECccax;
AIIEKTPHU3AIMS TEJl, B3AUMOJICHCTBUE 3apsi/I0B

MII 1.1.2;
1.13

I'MA-1

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JBM)KEHHE,  HCIOJb3Ys
¢u3nyeckrue BEJIMYUHBI: KOOPAUHATA, MTyTh, IEPEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, Macca Te- Jia, CHJIa, UMITyJbC Tena,
KMHETUYECKass  DHEpPrus,  IMOTEHIHWaIbHAs  DHEPIHUs,
MexaHuueckass paboTa, MeXaHW4yecKas MOIIHOCTb; IpH
ONMMCAaHUM NPABWIBHO TPAKTOBaTh (DU3MYECKHHA CMBICIH
UCTOJb3yEeMbIX BEJIWYMH, WX O003HAUYEHUS M EIUHULIB,
HaxXoJuTh (OPMYIIbI,  CBSI3bIBAIOLIHE

JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMU

MII
1.1.1-1.15

I'NA-2
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10.5

OnwuceiBaTh HM3y4YEHHBIC TEIUIOBBIE CBOICTBA Tel H
TETUIOBBIC SIBJICHUS, HWCHOJB3YyS (DU3NYECKHE BEITUYMHBI:
JaBlieHHE Tras3a, TeMIepaTypa, CpenHsAs KUHEeTHYecKas
SHEPrus Xa0THYECKOTO JBIDKEHUS MOJIEKY,
CpEIHEKBaJpaTUYHas CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TETUIOTHI, BHYTPEHHSS SHEprus, padora rasza, koddduimeHt
MIOJIE3HOTO JICHCTBHSI TEIUIOBOTO JIBUTATENIS; TIPU OTIMCAHUH
MPAaBUIILHO TPAKTOBATh (PU3MUECKHUI CMBICIT UCIIOJIb3YEMbIX
BEJIMYUH, WX O0O003HAUYCHUS ¥ COUHULBL, HAXOIUTh
(hopMyIbI, CBSI3BIBAIONINE JAHHYIO (DU3NYECKYIO BEINYHUHY
C IPYTMMH BEITHYHHAM

MII
1.1.1-1.15

'NA-2

10.6

OnuchIBaTh N3yYEHHBIE AIEKTPUUYECKHE CBOWCTBA BEILECTBA
U DJIEKTpUYECKHE  sBJIEHHS  (IPOILECChI),  HMCIIOJIb3YS
¢buznueckue BEJIMYUHBIL: JNEKTPUYECKUI 3aps,
ANIEKTPUYECKOE M0JIe, HANPSKEHHOCTh MOJIA, MOTEHLHa,
pPa3HOCTh MOTEHIMAJIOB;, IMPH OMUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3NYECKHI CMBICT HCIOIb3yEMbIX BEIWYHH,
nx oO0O3Ha4YeHHs] M €AWHHULBI; YyKa3blBaThb (OPMYIIBI,
CBSI3BIBAIOIIME JTAaHHYIO (PU3MUECKYIO BEIMYMUHY C APYTHUMHU
BEJTMYMHAMHU

MIT
1.1.1-115

'MA-2

10.7

AQHAIM3UPOBATh  (U3WYCCKUE TIPOIECCHl W SBJICHWS,
WCIOJIb3YS  (PU3UYECKHE 3aKOHBI W TPHUHIMIBL  3aKOH
BcemupHoro Tsarorerus, |, Il u Ill 3akonsr HeroToHa,
3aKOH COXPaHCHHUS MEXaHHUYEeCKOW DSHEPIrHH, 3aKOH
COXPAaHEHUS WMIYIbCa, TPHUHIUII CYIMEPIO3UIMH CHJI,
MPUHIIMIT PABHOINPABUS HHEPIHAIBHBIX CHCTEM OTCYETa;
MOJICKYJISIPHO-KHHETHIECKYIO TCOPHUIO CTPOCHUS BEIICCTBA,
ra3oBbIC 3aKOHBI, CBS3b CPEAHECH KHHETHYCCKOM IHEPIHUH
TEIUIOBOTO  JIBMOKCHHS  MOJIGKYJI ¢ aOCOJIIOTHOM
TEMIIEPATypOH, IEpPBBIH 3aKOH TEPMOIMHAMHKH; 3aKOH
COXPAaHEHHUs JJICKTPUYCCKOTO 3apsna, 3akoH KymoHa; npu
3TOM pa3iinyaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKCHUE U YCJIOBHs  (TPAHHMIIBI,
00J1aCTH) TPUMEHUMOCTH

MIIT
1.1.1-1.15;
1.2.3

'MA-3

10.8

OOBICHATH OCHOBHBIE IIPHUHIUIIbLI HeﬁCTBHH MalluH,
HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB; pas3jinviaTtb yCIIOBUA
X 0€30MacHOro HUCIIOJIb30BaHUS B HOBCCHHCBHOﬁ KHU3HHU

MII
1.1.1-1.15,
13

I'NA-6

10.9

BBINOJIHATE SKCIIEPUMEHTBI 110 UCCIIEJOBAHUIO (U3UUECKUX
SBJICHUH M IPOLECCOB C MHCIOJb30BAaHUEM MPSMBIX U
KOCBEHHBIX H3MEpEeHuH; npu 3ToM  (OpPMYJINPOBAThH
npobnemMy/3agayy M TUIOTe3y Y4eOHOTO SKCIEpUMEHTa,
cobuparh yCTaHOBKY W3 MPEIIOKEHHOTO0 000pya0BaHMUS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBObBI

MII
1.2.1-1.2.7

I'NA-7

10.10

OCYH.[CCTBJBITL TPpsAMBIC 1 KOCBCHHBIC U3MCPCHUA
(1)I/I3I/I‘-ICCKI/IX BCJIMYUH, ITPU 5TOM BBI6I/IpaTB

MII
1.2.1-1.2.7

I'NA-7
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ONTUMAIIBHBIA ~ CIOCO0 M3MEpeHHs W HCIOJB30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN

10.11 HccnenoBate  3aBHCUMOCTH  MEXKIY  (U3HMUYECKHMHU MII I'MA-7
BEJIMYMHAMH C HMCIIOJIB30BAaHUEM MPSAMBIX U3MepeHuit; npu | 1.2.1-1.2.7
3TOM  KOHCTPYHPOBaTh  YCTaHOBKY, (buKcupoBaTh
pe3yabTaThl  MOJIyYEHHOH  3aBUCHMOCTH  (PU3MYECKHUX
BEJIMYUH B BHJE TaOIUIl M T'padUKOB, JIENaTh BBIBOIBI IO
pe3yibTaTaM UCCIIeIOBaHUS

10.12 Cobmronath npaBmiia 6€30MaCHOTO TPyla MPHU MPOBEICHUH MII 'NA-7
UCCIEIOBAaHUN B paMKax y4yeOHOro JKCIEpUMEHTa, 3.1,32
y4eOHO-MCCIIeIOBATEeIbCKONW U MPOEKTHOM JEATEIBHOCTH C
WCTIOJIb30BAHUEM U3MEPUTEIHEHBIX YCTPOMCTB u
nabopaTopHOro 00OpyIOBaHHUS

10.13 Pemats pacuéTHble 3a7aun C SBHO 3a/laHHOM (hu3nueckoit MIT I'MA-5
MO/IENBI0, UCTIOJIB3YA (pr3nyecKkne 3aKOHbI U npuHIunel; Ha | 1.1.1-1.1.5
OCHOBE aHaJiM3a YyCJOBHUA 3aJla4ll BBHIOMpATh (PU3NYECKYIO
MOJIeNb, BBIACTATh (DU3NYECKHE BEIUYUHBI M (HOPMYIHI,
HeoOXouMble Juid €€ pelIeHHs, NPOBOJUTH PACUEThl U
OIICHUBATh peaTbHOCTh MIOJTY9E€HHOTO 3HAYCHUS
(bM3UYIECKON BETUIHHBI

10.14 Pemrate kauecTBEHHBIC 3aJlay: BBICTPAWBATh JIOTUUECKH MII T'"A-6
HETIPOTHUBOPEUMBYIO IIETIOYKY pac- CykaeHui ¢ omopoit Ha | 1.1.1-1.1.5
M3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (uznueckue
SIBIICHUS

10.15 Hcnons30Bath npu pelieHNH yIeOHBIX 3a/1a4 COBPEMECHHBIC MIT I'MA-9
MH(pOpPMAITMOHHBIE TEXHOJIOTUH TUTS mowucka, | 1.3.1-1.3.5,
CTPYKTYPUPOBAHUS, HHTEpHpPETAlMd U MPEICTaBICHUS 2.1
yuyeOHOM W HayyHO-  TOMmyIsApHOM  umH(bopManuwy,
MOJIyYUEHHON M3 pa3- JUYHBIX HCTOYHHUKOB; KPUTHYECKH
aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIUIO

10.16 [IpuBOIUTH TIPUMEPHI BKJIaJIla POCCUUCKUX U 3apyOCIKHBIX MIT I'MA-9
yu€HbIX-QU3UKOB B  pa3BuTHe Hayk, oObsicHenue | 1.3.1-1.3.5,
MIPOLIECCOB OKPY)KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U 2.1
TEXHOJIOT UM

10.17 Hcnons3oBath TeopeTHYECKHE 3HAHMSA 10 (u3uke B MIT I'MA-8
[OBCEOHEBHON XW3HU g oOecmedeHus OesonacHoctu | 1.2.1-1.2.7
npu obpameHun ¢ nOpuOoOpaMd M TEXHUYECKUMHU
yCTpOMCTBaAMM,  JJIi  COXpaHEHHUs 3/10pOBbSI U
COONIIOJICHUST ~ HOPM  DKOJIOTHUECKOTO  TIOBEAEHUS B
OKpYy’Karollen cpejie

10.18 PaGotatb B Tpynme C  BBINOJHEHUEM  Pa3IUYHBIX MII —
COLIMANBHBIX poJiel, MiIaHupoBath paboty rpymmsl, | 2.1.1-2.1.3,
palMoHABHO pacIpenesaTh 00s3aHHOCTH U IJIAHWPOBATh 2.2

ACATCIIBHOCTD B HCECTAHAAPTHBIX CUTyAlUAX, aAIACKBATHO
OLCHUBATL BKJIAJ KAXKAOTO M3 YYACTHUKOB I'pylIlbl B pC-
MICHHUC paCCManHBaCMOﬁ Hp06J'ICMBI
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10 KJ1acc

Kon
NPoBePsSIeMOr|
0 pe3yJbTaTa

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbLTATHI 0CBOECHHUS
OCHOBHOI1 00pa3oBaTe/IbHOI
NMPorpamMmbl CpeiHero 001ero oopa3oBanus

Meranpen-
MeTHBII
pe3yJabTart

Koa npen-
METHOI'0
TpeOOBaAHUSA
no xkoaugu-
katopy 'MA

111

JleMOHCTpHpOBaTh Ha MPHUMEpPax pPoOJb U MECTO (U3UKH B
(GhOopMUpPOBAaHMM COBPEMEHHON HAaydYHOW KapTUHBI MHUpa, B
pa3BUTHUM  COBPEMEHHOM TEXHUKHM W  TEXHOJOTHH, B
MPAKTUYECKON  JESATEIbHOCTH  JIIOAEH, IEJIOCTHOCTh U
€AMHCTBO (PU3UYECKOM KapTUHBI MUpPa

MII
1.1.1-115

'NA-2

11.2

Y4uThIBaTh TpaHUIIBl IPUMEHEHHS] W3YYEHHBIX (U3NUYECKUX
MOJIEJIEN: TOYEUHBIM WIEKTPUYECKUN 3aps, sSAepHas MOJEIb
aToMa, HYKIIOHHas MOJENIb AaTOMHOTO sJpa NpU PELICHUH
(bu3nyuecKux 3a1a4y

MIT
1.1.1-115

'MA-4

11.3

PacrioznaBate  (Qusmueckue  sBieHus  (IpoLecchl) U
OOBSICHATh WX Ha OCHOBE 3aKOHOB OJIEKTPOJUHAMHKH H
KBaHTOBOW  (M3WKW:  DIIEKTpUYECKas  MPOBOJAUMOCTH,
TETIOBOE, CBETOBOE, XHMMUYECKOE, MarHUTHOE JCUCTBUS TOKA,
B3aMMO/ICHCTBIE MAarHUTOB, JJICKTPOMArHUTHAs WHIYKIHS,
JCCTBME MAarHUTHOTO TIOJISi HAa TPOBOJHHK C TOKOM |
NBUOKYIIMICS — 3apsii, OJEKTPOMAarHWTHblEe KoJieOaHUs U
BOJIHBI, IPSAMOJIMHEHHOE PacpOCTpaHEHUE CBETA, OTPAKEHHUE,
npeioMiieHrne, uHTepepeHus, AMPpakuus U MOJIIpU3anus
CBeTa, Jucrepcus cBera, (orodnmekrpuueckuii  dPdexT
(boToapdexr), cBeToBOEe  AaBICHUE,  BO3HUKHOBEHHE
JUHENYaToro cmekTpa aroMa BOJOPOJAA,  E€CTECTBEHHas
Y UCKYCCTBEHHAsl paJIMOAKTUBHOCTb

MII
1.1.2;113

'MA-1

11.4

OnwuchIBaTh M3YYCHHBIE CBOMCTBA BEHIECTBA (JICKTPUYCCKUE,
MarHUTHbBIC, ONTUYECKUE, DIEKTPUYCCKYID  MPOBOJAUMOCTH
pa3IMYHBIX cCpea) ¥ DJIGKTPOMArHUTHBIC  SIBJICHUS
(Iporuecchr), UCHIOJIB3YS buznveckue BEJINYUHBI:
DNIEKTPUYECKUIA  3apsii, CcWjla  TOKa,  DICKTPUYECKOE
HANpSDKCHHUE, JJICKTPUYECKOE COTPOTUBJICHUE, Pa3HOCTh
noteHuuanos, JJIC, pabora Toka, MHAYKIUS MarHUTHOTO
nmoJyis, cwia Awmmepa, cwia JlopeHla, HHIYKTHBHOCTh
KaTyIIKH, SHEPTHs 3JCKTPUYECKOTO M MAarHUTHOTO TOJICH,
MepHoJl U YacToTa KoyieOaHHWH B KoJeOaTenbHOM KOHTYpE,
3aps; W CWlIa TOKa B TIpOLleCCE€ TapMOHHYECKHUX
ANIEKTPOMArHUTHBIX KoJeOaHuii, (QOKYCHOE pacCTOsHHE U
ONTHUYECKash CHUJa JIMH3BI, TPH OMHCAHUM MPABUIBHO
TPAaKTOBaTh (PUBUYECKHI CMBICT HCIOIb3yEMbIX BEIUYHH, HX
o003HaYeHWs] W EOUHUIBI,  YKa3biBaThb  (DOPMYIIBI,
CBSI3BIBAIOIINE JaHHYIO (DU3MUECKYIO BEIHYMHY C JAPYTUMHU
BEITMYUHAMHU

MII
1.1.1-1.15

I'NA-2
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115

OnwuchIBaTh U3yYCHHBIC KBaHTOBbBIC SBJICHUS W
MPOIECChI, HCHOJB3Ysd (U3NYCCKUE BEIMYUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa,
SHEPrus ¥ UMIYIbC (OTOHA, TIEPUO]] MOIypachaaa, SHEPrus
CBSI3M ATOMHBIX SIJICp; PU OTMCAHHK MPABHIBLHO TPAKTOBATh
Gu3MYeCKUii  CMBICT  KCIIOJB3YEMBIX  BEJIHYWH,  HX
0o0O3HaueHWss W  COUHMIBI,  YKa3blBaThb  (hOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIHYHHY C IPYrHMH
BEJIMYMHAMHM, BBIYUCIATH 3HAYCHHE

(u3HUECKON BETMYMHBI

MII
1.1.1-1.15

'NA-2

11.6

AHanu3upoBaTh (HU3NIECKUE MPOIECCHI U SIBJICHHUS, UCTIONB3YS
(dbu3uYecKkne 3aKOHBI WM TPHUHIMUIBL: 3aKkoH OMa, 3aKOHBI
MOCJEAOBATEIbHOTO W TapaJyIeIbHOTO  COEIWHEHUS
MpPOBOJHUKOB, 3akoH  JDkoyms —  JleHma,  3akoH
JIEKTPOMArHUTHOW ~ WHIYKIIUU, 3aKOH TPSIMOJIMHEHHOTO
pacrpoCTpaHEeHHs] CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI
NPEJIOMIIEHHAsS. ~ CBETAa,  ypaBHEHWE  OWHIITEMHa A
dboTodddexra, 3aKOH  COXpaHEHUsS  DHEPTHH,  3aKOH
COXpaHEHHUs WMITYJIbCA, 3aKOH COXpaHEHUsS AJIEKTPHYECKOTO
3apsna, 3aKOH COXpPaHEHWsS MacCOBOTO YHCIA, TOCTYJIAThI
bopa, 3akoH pagroakTUBHOTO paciajna; MpHU 3TOM pa3InyaTh
CIIOBECHYIO (bopMyIHUpPOBKY 3aKOHa, ero
MaTeMaTH4YeCKOe BBIPAKEHUE W YCIOBHsI (TpaHUIIBI, 00IACTH)
MIPUMEHUMOCTHU

MIT
1.1.1-115;
1.2.3

'MA-3

11.7

Onpenenars HampaBieHUE BEKTOpa WHIYKIUHU MarHUTHOTO
MOJI MPOBOJIHUKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHna

MII
1.1.1-1.15

I'NA-3

11.8

Crpouts U ONMCHIBATh H300pakeHNE, CO3IaBAEMOE TII0CKUM
3€pKajJoM, TOHKOM JIMH301

MII
1.1.1-1.15

I'NA-3

11.9

BEINONHATE AKCIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UIECCKUX
SBIICHMA H TPOIECCOB C KCIOJL30BAHHEM TMPSIMBIX U
KOCBEHHBIX  W3MEPEHHH; TpU ITOM  (POPMYIMPOBATH
npobseMy/3aadyy M THUIOTE3y YYEOHOTO DKCIIEPUMEHTA,
cOOMpaTh YCTaHOBKY W3 IMPEIUIOKEHHOTO O00pYJI0BaHMUS,
MIPOBOJIUTH OTBIT U (POPMYITUPOBATH BHIBOIBI

MII
1.2.1-1.2.7

I'NA-7

11.10

OcymiecTBiaTh  OpsMbIE U KOCBEHHBIE  U3MEPEHHS
(bu3MyYecKUX BEJIMYMH; MPU 3TOM BBIOMPATh ONTHUMAJIbHBIN
Croco0 W3MEpeHUss M HCI0JIb30BATh W3BECTHBIE METO/IbI
OIICHKH MOTPEITHOCTEN U3MEPEHHI

MII
1.2.1-1.2.7

I'NA-7

11.11

HccnenoBaTh  3aBUCHMOCTH BEJIMYMH  C
WCIOJIb30BAHUEM  MPSMBIX ~ M3MEPEHHH; P ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DUKCHUPOBaTb pe3yiIbTaThl
MOJIy4EeHHON 3aBUCHUMOCTH (DU3MYECKMX BEJIWYMH B BHJIE
Tabaul, M rpaduKoB, JenaTh BBIBOJABI 1O pe3ylbTaTam

HUCCICIOBaHUA

buznueckux

MII
1.2.1-1.27

I'NA-7

11.12

Cobnronate mpaBmiia 0e30MacHOrO TpyAa NP MPOBEIECHUH
UCCIIeIOBaHUI B pamKax y4eOHOro

MII
3.1,32

I'NA-7
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IKCIIEPUMEHTa, YUeOHO-MCCIEIOBATEILCKOW ¥ MPOEKTHOM
JEATETBHOCTH C UCIOJIB30BAHUEM M3MEPUTEIBHBIX YCTPOMCTB
1 J1ab0paTopHOTo 000PYIOBAHHUS

11.13 Pemate pacu€rHble 3a7auM C SBHO 3aJaHHON (U3NYECKOM MII I'MA-5
MO/IENIbIO, UCIOJIB3Ys (pu3nyeckue 3akoHbl M mpuHnunsl; Ha | 1.1.1-1.1.5
OCHOBE aHalM3a YCJOBHS 3a7aydl BbIOMpATh (DU3HUYECKYIO
MO, BBICTATh (U3HUYSCKUE BEIMYUHBI U (OPMYIIHI,
HEOOXOaUMBIE Ui €€ pEeHICHHUs, IMPOBOJUTH PACUYETHI U
OLIEHMBATh PEAILHOCTh TOJYYEHHOTO 3HAYCHUS (PU3UUECKOU
BEJTMYUHBI

11.14 Pemrate kauecTBEHHBIE 3aJauM: BBICTPAUBATH JIOTMYECKU MII 'MA-6
HETIPOTHUBOPEUMBYIO IIEMOYKY paccyXkjeHud c¢ omopoir Ha | 1.1.1-1.1.5
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE STBIICHUS

11.15 Hcnonb3oBath mpu pemieHuu y4eOHBIX 3a7ad COBPEMEHHbBIE MII 'MA-9
WH(POPMAITMOHHBIE TEXHOJIOTUH IUTS mowncka, | 1.3.1-1.3.5,
CTPYKTYPUPOBAaHHS,  HHTECPIPETAIMA W  IPEACTABICHUS 2.1
y4eOHOM M Hay4YHO-TIOMYJSIpHON MHGOpMaIUK, MOJYyYeHHOU
W3 Pa3IMIHBIX HMCTOYHHUKOB, KPHUTHYCCKH aHAIM3HPOBATH
MOJIy4aeMyro HHPOPMAIIHIO

11.16 O0OBSCHATH IPUHITUIIBI JCHCTBUS MAIIIWH, IPUOOPOB 1 MIT I'MA-6
TEXHUYECKUX YCTPOUCTB; pa3audarh ycloBus ux 6e3zomacnoro | 1.1.1-1.1.5,
HCIIOJIBL30BAHNS B [IOBCEIHEBHON KU3HU 1.3

11.17 [IpuBoauTH TIpUMEpPHI BKJIaZa POCCHUUCKUX M 3apyOeKHBIX MIT I'MA-9
y4€HBIX-QU3UKOB B pa3BUTHE Hayku, B oObsicHenue | 1.3.1-1.3.5,
MPOIIECCOB  OKPYXKAIOMIETO MHpa, B Pa3BUTHE TEXHUKU M 2.1
TEXHOJIOT Ul

11.18 Hcnonp3oBath TEOpeTHYECKHME 3HAHMS 1O (U3UKE B MIT I'MA-8
MOBCETHEBHOW JKM3HU Il oOecmedeHus OesomacHoctd npu | 1.2.1-1.2.7
oOpaiieHun ¢ mpuOopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
JUIA ~ COXpaHEHMsSI  3/I0pOBbS W COONIIONEHUS  HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKalollel cpee

11.19 PaGotatp B rpyIie ¢ BBHIIOJIHEHUEM PA3TUYHBIX COIHATBHBIX MIT —
poyiel, mIaHUpOBaTh pabOTy Tpymmbl, panuoHansHo | 2.1.1-2.1.3,
pacnpenensats 00s13aHHOCTU U IUIAHUPOBATH AEATEIbHOCTH B 2.2
HECTaHJAPTHBIX CHUTYaIUsAX, aJEeKBaTHO OIEHUBATh BKIIAJ
KOKJIOr0 M3  YYacTHMKOB  TpYyHNIbl B pEIICHUE
paccMmatpuBaeMoil mpoOIeMsl

Paspes 2. [lepedyeHs pacnpeae/IéHHBIX 0 KJIacCaM NpoBepsAeMbIX
3jieMeHTOB cogep:kaHus no PU3UKE (6a30BbIi ypOBEHD)

B tabnunax npuBeneHbl COCTaBICHHbIE Ha OCHOBE (perepalibHOM 00pa3oBaTeNbHON MPOTpaMMBbI
cpeanero oOmiero o0pazoBaHus Mo (usnke (6a30BbI ypOBEHBb) MEPEYHH paclpeseN€HHBIX M0 KiaccaM
IIPOBEPSAEMBIX DJIEMEHTOB COIECPKAHUSL.
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10 KJ1acc

Kon pas- Kon IIpoBepsiemble 3JIeMEHTBI COACPKAHUS
aeJjia npoBeps-
eMoro
3JIeMEHTa
1 OU3HKA U METO/Ibl HAYYHOI'O IIO3HAHUA
11 ®usuka — Hayka o mnpuponae. Haydneple MeTOABI NO3HAHMS OKPYXKAIOLIETO
mupa. Ponp skcnepumeHTa M TEOpUM B IPOLECCE MO3HAHMSI IPUPOJIBI
DKCIIEpUMEHT B (PU3UKE
1.2 MonenupoBanue (U3NYECKUX SBJIECHUH U MpoueccoB. HayuHble TUmoTessl.
®usnyeckue 3aKOHbl W TEOpPUM. ['paHUIBI NPUMEHUMOCTH (PU3NUYECKUX
3akoHOB. [Ipunnun cootBercTBus. Poib u Mecto ¢usnku B GopMUPOBaHUY
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B IPAKTUYECKOH ACSITEIBHOCTH JIFOIEH
2 MEXAHHUKA
2.1 KMHEMATUKA
211 Mexannyeckoe ABMXeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHHUS.
Cucrema orcuéra. Tpaekropus
2.1.2 [lepemerienue, ckopocTh (CpeiHssl CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) M
YCKOpEHHE MaTepHaIbHOM TOYKHM, UX NPOEKIUU HAa OCHU CHCTEMBI KOOp-
nuHat. Clo)KeHUe NMepeMelieHu U CJI0)KEHUEe CKOPOCTEn
2.1.3 PaBHOMEpHOE W paBHOYCKOpEHHOE NPSIMOJWHEWHOE ABWXKeHHUE. | 'paduku
3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUs, IYTH M IEPEMEIICHUs
MaTEpPHAIBLHON TOUYKH OT BPEMEHHU
214 CBoboaHOE maieHne. Y CKOpeHrue CBOOOTHOTO TaICHUS
2.1.5 Kpuposmmueiinoe naBwxkeHue. PaBHOMEpHOE JBW)KEHHE MaTepUaIbHOW TOYKH
II0 OKPYXXHOCTH. VYTJOBasg CKOpPOCTb, JIMHEHHass CKopocTb. Ilepuon u
yactoTa. [leHTpoCTpeMUTENIPHOE YCKOPEHUE
2.16 Texunuueckue ycmpoucmea: CHUIOMETDP, IBH)KECHUE CHAPANOB, LICIHbBIE U
pEMEHHBIE IIepelaun
2.1.7 Ilpakmuueckue pabomwi. VI3mMepeHune MrHoBeHHOM ckopoctu. Hccneno-
BaHUE COOTHOILUEHMS MEXIY IyTSMH, IPOUIECHHBIMU TEJIOM 3a IOCIEI0Ba-
TEJIbHBIC PABHBIE IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JABHMIKEHUU C
HA4aJbHOM CKOPOCTBIO, PABHOW HYy/I0. l3yueHue IBUKEHUS IIapuKa B
Bs3KOM JxuaKocT. M3ydeHne nBrxeHus Tena, OpoleHHOr0 FrOPU30HTAIbHO
2.2 JUHAMUKA
2.2.1 [Tpunmun otHocutenbHocTH ['anmunes. Ilepswiii 3akoH Herotona. Muep-
LIMAJIbHBIE CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuia. [IpuHuun cyneprno3uimu Cui
2.2.3 Bropoii 3akon Herotona muist marepuanbroil Touku B MCO. Tpetunii 3akoH
HproToHa A1 MaTepuaIbHBIX TOUEK
224 3aKkoH BceMHupHOro TaroreHus. Cuna tshxectu. IlepBas kocMHuueckas CKo-
pocth. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH I'yka
2.2.6 Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHUS CKOJIBKEHUS M CHJIA TPEHUs
nokos. Koaddumument tpenus. Cuna conpoTUBICHUS NPU ABMKEHUM Tella B
KUAKOCTH WM ra3e
2.2.7 [ToctynaTensHOE 1 BpaliaTenbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO Tena
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2.2.8

MOMEHT CHJIBI OTHOCHUTENBHO OcCH BpamieHus. Ilimedo cuibl. YcioBus
paBHoBecus TBEporo tena B MICO

2.2.9 Texnuueckue ycmpoticmeéa: TOIIUIHUKY, JBUKECHHE HCKYCCTBEHHBIX
CIIYTHHUKOB

2.2.10 Ilpakmuueckue pabomwvl. W3ydeHue IBIKEHUsS Opycka MO HAKIOHHOU
TUTOCKOCTH TIOJ JEMCTBUEM HECKOJBKHX cui. VccrmemoBaHue 3aBHCHMOCTH
CHJI YIIPYrOCTH, BO3HUKAIOMINX B JAeHOPMUPYEMOil MPYKHUHE U PE3NHOBOM
oOpasnie, OT BenuuMHbl uX Jgedopmanuu. VccimenoBanue —ycCIOBHA
paBHOBeCHS TBEPAOTO TeJa, UMEIONIETO OCh BPAIlCHUS

2.3 3AKOHbI COXPAHEHUN A B MEXAHUKE

23.1 NMnynsc MmaTepralbHOM TOYKH, CUCTEMBI MAaTEPHUAIbHBIX TOYEK. MMITyibe
CHJIBI ¥ I3MEHEHHUE UMITYJIbCa Tella

2.3.2 3akoH coxpaHeHus umnyiabca B MCO. PeakTuBHOE BHMKEHUE

2.3.3 Pabora cuibl

234 MOIIIHOCTb CHJIBI

2.3.5 Kunernueckast 3Hepruss MaTepuaJbHONW TOUYKHM. TeopemMa 0 KMHETHYECKOU
SHEPrUH

2.3.6 [lorenmmaneHas sHeprus. [loTeHuuanpHas sHeprus ynpyro naedopmu-
poBaHHOW TpyXHHBI. [loTeHIManbHass >HEPrusi Tesia BOIHM3M MOBEPXHOCTH
3emsm

2.3.7 [loreHtmanpHple ¥ HEMOTCHIMaTbHBIE  cuibl.  CBsi3b  paboOTHI
HETIOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEPTHUH CHCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHMYECKOW DHEPTUHU

2.3.8 Yrpyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9 Texuuueckue ycmpotiicmsa: IBUKEHUE PAKeT, BOJOMET, KOIIEp, MPYKUHHBIH
MUCTOJIET

2.3.10 Ilpakmuueckue pabomul. VI3ydeHne CBS3M CKOPOCTEH TEJ MPU HEYIPYrom
ynape. HccrnenoBanue cBs3u pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHWYEeCKOM
SHEpPruu Teina

MOJIEKYJIAPHAA ®U3UHKA H TEPMO/IHHAMHUKA
3.1 OCHOBBI MKT

311 OcHOBHBIE TOJIO)KEHUS MOJIEKYISIPHO-KHHETUYECKONH Teopuu. bpoyHoBckoe
neuxenune. Juddysus. Xapakrep ABUKEHHUS U B3aUMOJICHCTBUS YaCTHUIL
BEIIECTBA

3.1.2 Mopenu cTpoeHus ra30B, JKHIKOCTEH U TBEPABIX TE U 0OBSICHEHUE CBOKCTB
BEIIECTBA HA OCHOBE ATHX MOJIeJe

3.1.3 Macca monekyn. KonngectBo BemiectBa. [loctossnnas ABoraapo

3.14 TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Ilenbcus

3.15 Mopens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISPHO-KHHETHU-
YeCKOM TeOpUHU UAEaIbHOTO rasa

3.1.6 AbGcomoTHas TeMIepaTypa Kak Mepa cpeiHell KMHETHYeCKON sHepruu
TEIJIOBOTO JABMKeHMs yacTull ra3a. [llkana remneparyp Kenbuna

3.1.7 Ypasuenne Knaneiipona — MenneneeBa. 3akon /lanpToHa

3.1.8 I"a3oBble 3akoHBI. M30mporiecchl B UAEaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIH-
4eCTBOM BelIECTBA: H30TE€pPMa, H30X0pa, n3o0apa

3.1.9 Texnuueckue ycmpoticmea. TEpPMOMETp, OapoMeTp
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3.1.10

Ilpaxmuuecxue pabomwi. VI3MepeHHe Macchl BO3AyXa B KJIACCHOW KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXIY IapaMeTpaMM COCTOSIHUSL pa3peKeH-
HOTO rasa

3.2 OCHOBbI TEPMO/IMHAMUKN
321 TepmoanHamMuyeckas cucteMa. BHyTpEHHss SQHEPIUsl TEPMOIUHAMHAYECKON
CUCTEMBI U CTIOCOOBI €€ N3MCHCHUS
3.2.2 KonuuectBo Temnotel u pabora. BHyTpeHHsss »HEprusi OJHOATOMHOIO
UJICATLHOTO Ta3a
3.2.3 Buapl  Temnomnepenaun:  TEIUIONPOBOJHOCTH, KOHBEKLMS, H3JIy4CHHE.
Tenno€MkocTe Tena. YaenbHas TEIUIOEMKOCTh BemecTsa. Pacuér komu-
YecTBa TEIUIOTHI IPH TEIUIoNepeaayue
3.24 [lepBrIii 3aKk0H TepMoAuHAMUKH. [IprMeHeHHe NepBOro 3akoHa TEPMO-
JTMHAMHKH K n3onporeccam. [ paduyeckas nHTepniperanus paboThl ra3a
3.25 Tennoseie MamuHbl. [lpuHIMNIBL JEHCTBUS TEIIOBBIX MamuH. [IpeoOpa-
30BaHMs 3Hepruu B TerioBbix MammHax. KIIJI TermmoBoi mamumsbl. [{uki
Kapno u ero KIIJI
3.2.6 Bropoii 3akon TepmoanHamukd. HeoOpaTUMOCTh MpOIECCOB B MPHUPOJIE.
TerutoBbie qBUTATENTN. DKOJOTHYCCKUE TPOOIEMBI TETUIOIHEPTETHKN
3.2.7 Texnuueckue ycmpoticmea: NBUTATENh BHYTPEHHETO CrOpaHUs, OBITOBOM
XOJIOTWIBHUK, KOHJIUITHOHEP
3.2.8 Ipaxmuuecxue pabomoi. VI3aMepenue yaeabpHON TEIIOEMKOCTH
3.3 ATPETATHBIE COCTOSAHUS BEILIECBA. ®A30BbBIE ITEPEXO/IbI
3.3.1 [TapooOpazoBanne u KoHACHCaNMs. VcnapeHue u KureHune. Y ienpHas Te-
IJ10Ta Napooobpa3zoBaHusl. 3aBUCUMOCTh TEMIEPATYPhl KUIIEHUS OT IaBJICHUS
3.3.2 AOCOJTFOTHAsI ¥ OTHOCUTEIbHAS BIAKHOCTH BO3ayXxa. HachIeHHbIi map
3.3.3 Tépnoe Teno. Kpucrammueckue u aMopdHbIe Tena. AHH30TPOIIHS CBOMCTB
kpuctayioB. XKugkue kpuctajuibl. CoBpeMEeHHbIE MaTepHAaIb
3.34 [InaBnenne ®  KpuUcCTAUIM3AIMs.  Y7CNbHas  TEIUIOTAa  TUIABJICHUS.
Cyb6numanus
3.3.5 YpaBHeHHE TEIUIOBOTO OajlaHCca
3.3.6 Texunuueckue ycmpoticmea: TUTPOMETP M TMCUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUU TIOJYyYeHHs COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 Ilpakxmuueckue pabomoi. I3MepeHne BIAXKHOCTH BO3TyXa
JIEKTPO/TUHAMHUKA
4.1 DJIEKTPOCTATUKA
411 DnekTpu3aiys Te. JNeKTpudeckuil 3apa. Jlpa Buia dIeKTPHUECKUX 3apsiioB
41.2 [TpoBOTHUKH, TUANEKTPUKH U TIOTYIPOBOJIHUKI
4.1.3 3aKOH COXpAaHEHMs IEKTPUUECKOTO 3apsiia
414 B3anmonerlictBue 3apsnoB. 3akoH Kynona
415 Dnektpuueckoe mojue. Hanmpsok€HHOCTh anekTpudeckoro mostst. [TpuHiumm
cyneprno3uiuu. JInHuM HanpsKEHHOCTH AJIEKTPUIECKOTO TOJIS
4.1.6 PaGora cun  anektpocrarndyeckoro  mond.  Ilorenuman.  PasHocTb
MOTEHINAJIOB
4.1.7 [IpoBOHUKN M TUANEKTPUKU B TOCTOSTHHOM JIIEKTPHUECKOM TOJIE.
JlmsnexTpuueckas MPOHUIIAEMOCTh
41.8 OnektpoéMkocTb. KoHaeHcaTtop. DneKTpoEMKOCTh IMIIOCKOTO

KOHACHCATOPA. 3HCpFI/I}I 3apSAKCHHOTO KOHACHCATOPAa

40




4.1.9 Texnuueckue ycmpoucmea: 3INEKTPOCKOI, SEKTPOMETP, dIEKTPOCTaTHUECKas
3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHbIN
IIPUHTED
4.1.10 Ipaxmuuecxue pabomoei. I3sMepenue 3MeKTpoEMKOCTH KOHCHCATOPA
4.2 TIOCTOSIHHBIN DJIEKTPUYECKWI TOK. TOKM B PA3JIMYHbBIX CPEJIAX
421 VYcnoBust cylecTBOBaHUS MOCTOSIHHOTO AJIEKTPUYECKOr0 TOKa. MIcTouHUKH
toka. Cmiia Toka. [locTostHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma Juist yyacTka 1nenu
4.2.3 DNEKTPUUECKOE CONIPOTUBIICHHUE. Y I€TIbHOE CONPOTUBIICHNE BEILIECTBA
4.2.4 [locnenoBarenpHOE, NapajUIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOTHUKOB
4.2.5 PaboTa snexrpudeckoro Toka. 3akoH Jxoynsa — Jlenna
4.2.6 MOUTHOCTBH IJEKTPUIECKOTO TOKA
4.2.7 O/1C u BHYTpEHHEe CONpOTHUBIIEHWE MCTOYHMKA TOKa. 3akoH Oma Juis
TIOJTHOM (3aMKHYTOM) sekTpudeckoit nenu. KopoTkoe 3ampikanmne
4.2.8 DNeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCThH COIPO-
TUBJICHUS] METAJUIOB OT TeMneparypbl. CBEpXIpPOBOAUMOCTh
4.2.9 DJIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA ANEKTPOHHBIX ITYYKOB
4.2.10 [TonympoBoaauku. CoOCTBEHHAss W MIPUMECHAs MTPOBOJAUMOCTE TOJIYTIPO-
BoHUKOB. CBoiicTBa P-N nepexoja. [loxynpoBogHHKOBBIE TPUOOPHI
4211 ODIEKTPUYECKHN TOK B JIEKTPOIUTAX. DIEKTPOJUTUUECKAS JTUCCOLUALIMSL.
DIIEKTPOIN3
4.2.12 OnekTpuyecknii TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTEIbHBIN
pa3zpsa. Pa3nuuHbie THUIBI CAMOCTOSTENBHOTO pa3psiaa. Mosnus. [1nazma
4.2.13 Texnuueckue ycmpotiicmea: aMIepMeTp, BOJIBTMETP, PEOCTAT, UCTOYHUKHU
TOKa, JJIEKTpOHArpeBaTelIbHbIE MPHUOOPHI, AJIEKTPOOCBETUTENIBHBIE IPH-
O0pBI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (O-
TOPE3NUCTOPHI, NOJYIPOBOJHUKOBBIN AMOJ, FaJbBAHUKA
4214 Ilpakmuueckue pabomol. VI3ydeHue CMENIaHHOTO COEAMHEHUS PE3UCTOPOB.
MNamepenne DJIC ucToyHMKA TOKA M €r0 BHYTPEHHEIO COIPOTHUBIICHUS.
Habmonenue snexrponaunza
11 Ky1acc
Kon pas- Kon IIpoBepsieMble 3JIeMEHTHI COEPKAHUS
aesa npose-
psieMoro
3JIeMEHTAa
4 JIEKTPO/ITHHAMHKA
4.3 MATI'HUTHOE ITIOJIE. DJIEKTPOMAT'HUTHA S MHIYKIA
4.3.1 | IloctosiHHbIe MarHUTHL. B3anMoeiicTBHE MOCTOSSHHBIX MarHUTOB
4.3.2 | MarautHoe nonie. Bektop MarHUTHON WHAYKIUU. [IpuHIMI Cynepro3uIum.
JIunun mMarHuTHOM MHAYKIUU. KapThHa NMWHMI MarHUTHOW MHIYKUUU TOJS
IIOCTOSIHHBIX MarHUTOB
4.3.3 | MarauTtHoe moJsie MPOBOJAHMKA ¢ TOKOM. KapTuHa nuHUI Mojs JUIMHHOTO
IPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO INPOBOJHHMKA, KATYIIKH C
TokoM. OnbIT Opcrena. B3anmoaeiicTBie NpoBOJHUKOB C TOKOM
4.3.4 | Cuna Amnepa, e€ MOy/lb U HalpaBJieHUuE
4.3.5 | Cuna Jlopenua, e€ Moaysdb M HampaBieHHue. [[BukeHue 3apspKeHHOM dac-

TUIBI B OJHOPOAHOM MArHMTHOM IIOJIC. PaGora cuibl JIopeHua
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4.3.6

SIBIIEHME 3IIEKTPOMArHUTHOM MHAYKIUU

4.3.7 | IloToK BEeKTOpa MarHUTHOW WHAYKITUU

4.3.8 OJ1C nnnykuuu. 3aKoH 3JIEKTPOMArHUTHOM uHayKiuu Dapajes

4.3.9 BuxpeBoe anexrpuyeckoe none. DJIC MHAYKIUU B MPOBOJHHKE, JABHKY-
IIEMCs TIOCTYNATEIbHO B OJJHOPOHOM MAarHUTHOM I10JIE

4.3.10 [IpaBuno Jlenna

4.3.11 WnnyktuBHOCTh. SIBieHne camounaykiuuu. 3/1C caMoOnHIyKIIMK

4.3.12 DHeprusi MarHUTHOTO NOJISl KATYHIKU C TOKOM

4.3.13 DJIEKTPOMArHUTHOE TI0JIE

4.3.14 Texnuueckue ycmpoticmea: OCTOSTHHbIE MarHUTBI, SJIEKTPOMArHUThl, 3J1e-
KTPOJIBUTATEIb, YCKOPUTEIH AIEMEHTApHBIX YaCTUII, MHIYKIIMOHHAS TI€Yh

4.3.15 Ilpakmuueckue pabomsei. V3yueHre MarHUTHOTO TOJISi KaTYIIKH C TOKOM.

HccnenoBanue neicTBHs MOCTOSHHOTO MarHUTa Ha pamKy ¢ TokoM. Kccre-
JOBAHUC ABJICHUA BJICKTPOMaFHHTHOfI HWHAYKIIUN

KOJIEBAHHA H BOJIHbI

51 MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A

511 KonebarenpHas cucrema. CBoOoaHBIE KONeOanus. ["apMoHnUeckne KoJe-
Oanwus. [lepuon, gactora, ammmTya u dasa KoyedaHui

512 [IpyxnHHBIA MasTHUK. MaTeMaTH4eCKUI MasTHUK

513 YpaBHeHHe TrapMOHUYECKUX Kosiebanuil. KunemaTtuueckoe u JUHAMHUYECKOe
OIMCaHNEe KOJIE0ATEIHLHOTO ABUKEHUS

5.14 [IpeBpaiienue sHEPruM NpU TapMOHUYECKUX KosiebaHusX. CBsA3b aMIUIU-
TyIbl KOJEOAHWH WMCXOJHOW BEJIMYMHBI C aMIUIMTYAaMH KojeOaHuil e
CKOPOCTH M YCKOpPEHUSs

5.1.5 KonebarenpHblii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJICOaHUS B
UJeanbHOM K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMU U
AJICKTPOMArHUTHBIMU KoJjieOanusiMu. @opmyna Tomcona

5.1.6 3aK0H COXpAaHEHHS PHEPTUHU B UACATHLHOM KOJIeOATeIIbHOM KOHTYpe

5.1.7 BrinyxneHHbIC MeXaHHUeCKHe KojieOanus. Pesonanc. PesonancHas kpuBas.
BoinyKIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

5.1.8 [TepemennbIii TOK. CHHYCOUTAIBHBIN IEPEMEHHBIN TOK.

5.1.9 MOIIHOCTh IEPEMEHHOT0 TOKa. AMILTUTYAHOE U ICHCTBYIOIIEE 3HaYCHHE
CWJIBI TOKA U HAIPSDKEHUS

5.1.10 Tpancdopmatop. [IponsBoacTBo, nepenada u MoTpedICHUE AICKTPUUESCKOM
SHEPruu. OKOJOTMYECKHEe PUCKH TIpU TPOU3BOJACTBE DIEKTPHUUECKOMH
sHepruu. KynpTypa ucnoabp30BaHus 3JEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11 Texuuueckue ycmpoticmea: cericmorpad, dJIEKTpUUECKUN 3BOHOK, JIMHUU
JNIeKTporepeaay

5.1.12 Ilpakmuueckue pabomoi. ViccienoBaHue 3aBUCHMOCTH TIEPHOJIA MajbIX
KoJe0aHuil rpy3a Ha HUTH OT JJIMHBI HUTH U Macchl rpy3a. MccnenoBanue
IIEPEMEHHOTO TOKa B IEMM M3 MOCJIEAO0BATENFHO COEAMHEHHBIX KOHJIEH-
caTtopa, KaTyIIKH ¥ pe3ucTopa

5.2 MEXAHUWUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.21 MexaHn4yeckue BOJHBI, yciaoBHs pacnpoctpanenus. [lepuon. Ckopocthb
pacnpocTpaHeHus U JUTHHA BOJHEL. [lonepeyHble U MpoI0IbHbBIE BOJTHBI

5.2.2 WnTepdepentys u audpaxiyst MEXaHHYECKUX BOJIH

5.2.3 3ByK. CkopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa

42




5.24

ONEKTPOMarHUTHBIE BOJIHBI. Y CJIOBUS M3JIy4EHMsI IEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTtanus BekTopoB E, B M v B 31ekTpomMarHuTHOH BOJIHE B

BAaKyyMe

5.2.5 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHE, MPEIOMIICHHUE, HOJSPU-
3anus, mudpakuus, narepdepennns. CKopocTh AEKTPOMArHUTHBIX BOJIH
5.2.6 [Ikana >IeKTpOMarHUTHHIX BOJIH. [[puMeHeHrE IIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
5.2.7 [IpuHMnIb paguocBs3u U TeneBuaeHus. Paguonokanys. DIeKTpOMarHuT- HOe
3arps3HEHUE OKPYKAIOIIEH CpeIbl
528 Texnuueckue ycmpoticmea: My3bIKaJbHbIE HHCTPYMEHTBHI, YIbTPa3ByKOBAasI
JIMarHOCTHKA B TEXHUKE ¥ MEIUIIMHE, pajiap, pPaIuonpuéMHIK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neup
5.3 OIITUKA
531 [IpsimonurHENHOE pacpoCTpaHEHHE CBETA B OJJHOPOIHOM cpeae. JIyu cBeTa
5.3.2 OTtpaxenue cBera. 3aKOHBI OTpaykeHHs cBeTa. [locTpoeHne n300pakeHmii B
TUTOCKOM 3epKaJie
5.3.3 [Ipenominenne cBeTa. 3aKOHBI PEIOMIICHHUS CBeTa. AOCOTIOTHBIN MOKa3aTellb
TIPETOMIICHHS
5.34 [TosHoe BHYTpeHHee oTpaxeHue. [IpeaenbHblil yron MmojJHOro BHYTPEHHETO
OTpaXKCHUS
5.3.5 Jucnepcus ceeta. CroxxHblil cocTaB Oesoro cBera. Lper
5.3.6 CoOuparomue u paccemBaromue JUH3BL ToHKas nuH3a. POKycHOE pac-
CTOSTHUE W ONTHYECKas Cujia TOHKOW JimH3BL [locTpoeHne m3obOpaxeHui B
coOMpaIMUX ¢ paccewBalomux JuH3aX. Dopmyna TOHKOW JIMH3BI.
VBenuuenue, JaBacMoe JIMH30H
5.3.7 [Ipenensr npUMEHUMOCTH T€OMETPHYECKON OIITHKH
5.3.8 Hurepdepentius cBera. KorepeHTHbIE WCTOYHHWKHU. Y CIOBUS HAOIIOIECHUS
MaKCUMYMOB M MHHHMYMOB B HHTEP(EpPEHLMOHHOW KapTHHE OT JABYX
cuH(a3HbIX KOT€PEHTHBIX HCTOYHHUKOB
5.3.9 Hudpakums cBera. [(udpaknmonnas pemérka. YciioBue HaOIIOIECHUS
[JIaBHBIX MAaKCUMYMOB NIpU MaJeHUM MOHOXPOMAaTHYECKOrO CBETa Ha Ju-
(paKIMOHHYIO PEHIETKY
5.3.10 [Tonsipu3zanus cBera
5.3.11 Texnuueckue ycmpoticmea: OYKH, Jymna, (oroarnmapar, MPOSKIIMOHHBIN aIl-
napar, MHUKPOCKOII, TEJIeCKON, BOJOKOHHAs OMNTHKA, AU(PpPaKIHOHHAS pe-
MIETKA, HOJISTPOU]]
5.3.12 Ilpakmuueckue pabomowi. VI3mepeHue Tmokazatens mnpeiaomiieHus. M-
clieJoBaHNE CBOMCTB M300pakeHuii B uH3ax. Habmrogenue nucnepcuu cBera
SJIEMEHTBI CTO
6.1 I'panuubl MPUMEHUMOCTH KJaccuyeckoi MexaHuku. IlocTynmaTsl Teopuu
OTHOCHUTEJIbHOCTU: HMHBAapUAaHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DHHIITeHHA
6.2 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe JIeHue BPEMEHH U COKpallleHHE
JUTAHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHON YaCTHUIIbI
6.4 CBs3b Macchl C PHEprueil U UMITYJbCOM CBOOOJHOW YacCTHIIBI. DHEPrHs
MOKOsI CBOOOTHOM YaCTHIIBI
KBAHTOBAA ®U3HKA
7.1 DJIEMEHThI KBAHTOBOM OIITHUKU
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711 @®otonbl. @opmyna Ilmanka cBs3u sHeprud (GOTOHA C €ro0 YACTOTOM.
DHeprusi 1 UMIyIsC GoToHA

7.1.2 OtkpeiTue u uccnenoanue Gotordpdexra. Onbitel A.I'. Ctoneroa. 3aKOHBI
doTorddekra

7.1.3 VYpapaenne DitamreitHa st Gotoadderra. «KpacHas rpanuna» (Hoto-
addexra

7.1.4 Jasnenue ceera. OnbiThl [1.H. Jlebenena

7.1.5 XUMHUYECKOE ICHCTBUE CBETA

7.1.6 Texnuueckue ycmpoiicmsea: $HOTOIIEMEHT, (POTOJATINK, CONTHEUHAs Oara-
pesi, CBETOHO

7.2 CTPOEHUE ATOMA

7.2.1 Mogens aroma Tomcona. OnbiTel Pezepdopaa mo uccneoBaHnI0 CTPOCHUS
aroMma. [ImanerapHas MOJeTTb aTOMa

7.2.2 [Toctynatel bopa. U3nyuenue u norsiomnienre (OTOHOB MPH NEPEXOIE aTOMA C
OJIHOTO YpPOBHSI APHEpPruM Ha Japyrod. Buapl crnekrtpoB. CrHekTp ypoBHEH
SHEPTHH aTOMa BOJI0POa

7.2.3 BonnoBeie cBoiicTBa wactui. Bomuel ne bpoitnsa. KopmyckynsapHo-Bo-
HOBOM Jtyanu3M. Jlndpakiiys 31eKTpOHOB Ha KPUCTAJLIAX

7.2.4 CrioHTaHHOE U BBIHYKJCHHOE U3ITydeHHE. Y CTPONUCTBO U MPUHIIUI PaOOThHI
nazepa

7.2.5 Texnuueckue ycmpoticmea: CUEKTPaTbHBIM aHAIN3 (CIIEKTPOCKOII), Ja3ep,
KBAHTOBBIN KOMITBIOTEP

7.2.6 Ilpakmuueckue pabomoei. Habmronenrne TMHERYIATOTO CIIEKTpa

7.3 ATOMHOE AJ[PO

7.3.1 MeTo1p1 HaOMIOACHHS U PETUCTPAITUH DJIEMEHTAPHBIX YaCTHII

7.3.2 OtkpeiTHe pamumoaktuBHOCTH. OmbITEl Peszepdopnma mo ompeneneHuto co-
CTaBa paJAWOaKTUBHOTO wu3mydeHus. CpoiictBa anbda-, Oera-, Tamma-
u3nydyeHus. BausHue paguoakTHBHOCTH Ha )KHUBbIE OPraHU3MBI

7.3.3 OTtkpeITHE TTPOTOHA M HeWTpoHa. HykimonHas monens sapa ['eitzenbepra —
HBanenko. 3apsia sapa. MaccoBoe yucio sapa. M30Tonsl

7.3.4 Anbba-pacnaz. IIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma. ["amma-
u3y4yeHue. 3aKoH paAlOaKTUBHOTO pacrnaja

7.3.5 DHeprus CBs31 HYKJIOHOB B sizipe. SnepHeie cuibl. JledekT maccer sapa

7.3.6 SnepHbie peakiuu. [lenenre u CUHTE3 saep

71.3.7 Snepubiii peaktop. TepmosiaepHbiii cuaTe3. [IpoOieMbl U NEPCIEKTHUBBI
SIIEPHON SHEPTETUKHU. DKOJOTUYECKUE ACTIEKThI SIEPHON SHEPTreTHKU

7.3.8 DOnemeHTapHble 4acTuibl. OTKpbITHE NO3UTpoHA. DyHIaMEHTaNbHbIE
B3aUMOJICHCTBUS

7.3.9 Texnuueckue ycmpoticmea.: IO3UMETp, kKamepa BunbcoHa, siiepHbIil peakTop,
aTomHas 6om0a

7.3.10 Ilpakmuyeckue pabomei. VccnenoBanue TPEKOB YacTUIl (1O FOTOBBIM
¢dortorpadusim)

JIEMEHTbBI ACTPO®U3HKH
8.1 Bun 3Bé3mnHoro Heba. Co3Be3nus, sipkue 3BE3MBI, TIAHETHI, UX BUIMMOE
JIBODKEHUE
8.2 Conneunas cucrema. [Imanetsl 3emHOl rpynmbl. [ImaHeTHI-THTAaHTBHI U UX
CIYTHUKH, KapJIMKOBBIE TuIaHeThl. Maubie Tena COTHEYHON CHCTEMBI
8.3 Counne, potocdepa u armocepa. CostHeuHasi aKTUBHOCTb
8.4 Wcrounnk sneprun CostHia 1 3BE371

44




8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, PAIUYC, TEM-
neparypa, MX B3aMMOCBsI3b. JluarpaMma «CHEKTpaIbHBIN KJIACC — CBETUMOCTBY.
3BE3/1bI TIIABHOM MOCIICIOBATCIFHOCTH. 3aBUCUMOCTD «Macca — CBETHUMOCTbY IS
3BE3]T TJIaBHOM MOCIIE0BATSIIFHOCTH

8.6 Buytpennee crpoenue 38€31. CoBpeMEHHBIC MTPEICTABICHUS O MPOUCXOKICHUH
v 3BosroiK CosHIa U 3BE3/1. DTanbl )KU3HU 3BE3]T

8.7 Mneunsiit Ilyte — nHama [anaktuka. CnupanbHas cTpykTypa [anaktukw,
pacrnipenenenue 3BE3n, raza u nbuUid. llomokenne u naBmwxenue ConHIa B
I'anaxTuke. [Tnockas u chepuyeckas nmoacucremsl ['anakTuku

8.8 Tunel ranakTuk. PaguoranakTuky u kBazapbl. YEPHBIE IBIPHI B SIpaxX TaJIAKTUK

8.9 Bcenennas. Pacimmpenue Beenennoii. 3akon Xa00ma. Paz0beranue rajiakTuk.
Bospact u paguyc Bcenennoit, Teopust bonbpiioro B3peiBa. Mojens «ropsiaeit
Bcenennoi». PenukroBoe usnydeHue

8.10 MacmrabHas ctpykrypa BeenmenHoil. Meraranakrruka. Hepeménapie mpooieMbr

aACTPOHOMHH
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
N HaumenoBanu | KoauvecTBo 4yacoB DJIeKTPOHHBbIE
" | e pa3ieyoB H (undpoBbIe)
n/ Bceer Kontpoububl | IIpakTHuyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI e padoThl
NMPOrpaMmblI pecypcsl
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMU S
duzuka u
METOJEL bu6mmoreka [{OK
1.1 g 2 https://m.edsoo.ru/7f41bf7
Hay4HOTO 5
MTO3HAHUS =
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6mmoreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKe 2
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
MOJEKYIIADHO- bu6mmoreka [IOK

3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM )
TEOPHUH
OcHOBEHI bu6mmoreka [JOK

3.2 TEPMOIUHAMHK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHblie
COCTOSIHHS bu6mmoreka [JOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
dasoBble 2
TIePEXOIbI

Hroro no paszneny 24

Paznea 4. QJIEKTPOJAUHAMUKA
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https://m.edsoo.ru/7f41bf72
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DIEeKTPOCTATUK

bubmuoreka [IOK

4.1 . 10 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIN
ANEKTPUUECKUIN bubnuorexa [JOK
4.2 TOK. TOKHU B 12 https://m.edsoo.ru/7f41bf7
pa3nIuYHBIX 2
cpenax
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBILIEE
KOJIMYECTBO 68
YACOBIIO
I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudposbie)
n/ pa3aeyioB M TeM Bcer | Konrpouabnsl | IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMmbl 0 e pabdoThbl ue padoTsl
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
MaruauTHOE TI0JTE. bubmmorexa [{OK
1.1 DJeKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MTHIYKIs fc
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHudeckue u bu6moreka [IOK
2.1 AJIEKTPOMAarHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIcOaHus ic
MexaHudeckue u bu6moreka [IOK
2.2 AJIEKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c9
bIC BOJIHBI 7c
bu6moreka [IOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI
CIeUATBHOM bu6mmoreka [JOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOPHUH e
OTHOCHUTEJIBHOCTHU L
Utoro no pazneny 4

Pa3nen 4. KBAHTOBASA ®U3UKA

ONEeMEHThI bu6mmoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bu6mmoreka [JOK
4.2 Crpoenune atoMa 4 https://m.edsoo.ru/7f41c9
7c
bu6mmoreka [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c9

7c
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Hroro no pazneny

15

Pazgen 5. DJIEMEHTDI

ACTPOHOMMUHU U ACTPOPU3UNKU

DJIeMEHTHI bu6mmoreka [IOK
5.1 aCTPOHOMMUHU U 7 1 https://m.edsoo.ru/7f41c9
acTpopH3UKI 7c
Hroro no pazgeny 7

Paznean 6. OGOBIIAIOIIEE IOBTOPEHUE

bubmmoreka [{OK
O6o0maroiee
6.1 HHATOt 4 https://m.edsoo.ru/7f41c9
MMOBTOpPEHUE
ic
Hroro mo pazgeny 4
PesepBHOE Bpems 3
OBILEE
KOJIMYECTBO
YACOBIIO 68 4 !
I[MPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoimuecTBo yacos JlaTa JaexTponnie
" | Tema ypoka ungpposrie
n/n Bcero | K/p M3YyUYEHHs] | obpasopatenbibie
Hp/ P pecypebl
®du3nkKa — HayKa O IPUPOJE. Bubmiorexa LIOK
1 Hayunbie METO/ b1 TTO3HAHUS 1 https://m.edsoo.ru/ff
" 03.09.2024 | gcgoer
OKPYKAOIIEr0o MHUpa B
Ponb u mecto pusuku B
(hopMUPOBAHUHN COBPEMEHHOM EuGmorexa LIOK
2 HayYHOM KapTHHBI MUpPA, B 1 https://m.edsoo.ru/ff
YO KapT ba 05.09.2024 | gc3es
MPAKTUIECKON JCSITeTLHOCTH =
JIroJIen
MexaHn4deckoe ABHKEHUE.
OTHOCHUTEIIHPHOCTh MEXaHUUECKOTO Bubmorexa LIOK
3 1 https://m.edsoo.ru/ff
nemxkenus. [lepemenienue, 10.09.2024 | 3508
CKOPOCTh, YCKOPEHHUE
PaBHOYCKOpEHHOE TIPSIMOJTMHEWHOE bubmorexa HOK
4 1 https://m.edsoo.ru/ff
JIBYOKCHUE 12.09.2024 | oc372¢
CBoOotHOE MTajicHue. Y CKOpEeHHE buGmiorexa LIOK
5 1 https://m.edsoo.ru/ff
CBOOOIHOTO aICHHUS 17.09.2024 |  oc3occ
KpuBosmHeiitHOe BHKEHHUE. EGmioroxs LIOK
6 JIBr>keHHE MaTepHaATbHON TOYKH TT0 1 https://m.edsoo.ru/ff
P 19.09.2024 | gcsucs
OKPYXHOCTH E—
[IpuHIHAIT OTHOCUTEIBHOCTH Enmiorexs LIOK
7 lanmnes. UHepimanbHbIe CUCTEMBI 1 https://m.eds00.ru/ff
N 24.09.2024 | oc3nes
otcyerta. [lepBblii 3akoH HeroTOHA B
Macca tena. Cuna. [Ipuniun Bubmorexa LOK
8 CYIIEPIIO3HINH CHI. BTOpou 3akoH 1 https://m.eds00.ru/ff
. 26.09.2024 | oc3nes
HproToHa a1 MaTepuaibHOW TOYKH B
Tperun 3akon HeroToHa 11t Bubamorexa LIOK
9 1 https://m.edsoo.ru/ff
MaTepHaIbHBIX TOYEK 01.10.2024 |  oc3nes
3aK0H BCEMHUPHOTO TATOTCHHUS. Eumiovoxs LIOK
10 Cuna tsoxectu. [lepBas 1 https://m.edsoo.ru/ff
P 03.10.2024 | geaen0
KOCMUYecKasi CKOPOCTh =
Cuna ynpyroctu. 3akoH ['yka. Bec EnGmorexa [OK
11 1 https://m.edsoo.ru/ff
TCJ1a 08.10.2024 0c3el18
Cuna tpenus. KosppuuneHnt EaGimoroxa LIOK
12 Tpenusi. Cuia CONpOTUBIICHUS TIPU 1 https://m.edsoo.ru/ff
P P P 10.10.2024

JABHOKCHHUU TCJIA B XXUJAKOCTH UIIN

0c3f76
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rasc

[MocTymarensHOE ¥ BpalaTeIbHOE
JIBUKEHHE a0COIIOTHO TBEPIOTO

Bubimoreka [JOK

13 tena. MoMeHT cuibl. [liiedo cuiibl. https://m.eds00.ru/ff
. 15.10.2024 | ca106
Ycnosus paBHOBeCHs TBEPIOTO E—
Tena
NMnynsc maTeprabHOM TOYKH,
CHCTEMbI MaTePHAJIbHBIX TOYCK. bubmiorexa LIOK
14 https://m.edsoo.ru/ff
Nmmynbe cuitbl. 3aK0OH COXpaHEHUS 17.10.2024 | ocu3d6
HUMITyJIbCa. PeakTHBHOE JIBIKEHUE
PaboTa u MOIITHOCTH CHITBL.
Kunernueckast sHeprust bubmiorexa HOK
15 — https://m.edsoo.ru/ff
MarepuaibHOil Touku. Teopema 06 22.10.2024 |  ocas02
W3MCHCHUH KHHETUICCKOW dHEPTUU
[TorenumansHas 3HEPTHUSL.
[ToTeHIMamBHAS SHEPTHS YIIPYTO Bubmiorexa LIOK
16 ne(pOPMUPOBAHHOU TIPYIKUHBI. https://m.edsoo.ru/ff
24.10.2024 0c461a
[TorenumansHas 3HEPTUS TENa 0
BOJIM3U TIOBEPXHOCTH 3eMITH
PaBHOMEpHOE MPSIMOIMHENHOE bubmorexa [IOK
17 https://m.edsoo.ru/ff
IBIKEHHUE 05.11.2024 | (3620
IloTennmannpHEIE U
HenoTeHLHaIbHbIe CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHJI C Bubmtorexa LIOK
18 M3MEHEHUEM MEXaHUYeCKOW https://m.edsoo.ru/ff
07.11.2024 | ocazsc
SHEPrUH CHUCTEMBI TeJl. 3aKOH —
COXPaHEHUSI MEXaHUYECKOI
SHEpPruu
JlaGopaTopHas pabota
«UccnenoBanue cBsi3u paboOThI
19 CHJIBI C U3MEHEHUEM MEXaHUYEeCKOU
12.11.2024
SHEpPruu Tella Ha IpuMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)
KonTposbHas paboTa no Teme Bubmtorexa LIOK
20 «Kunemaruka. J[unHamuka. 3akOHbI https://m.eds0o.ru/ff
14.11.2024 | gcan74
COXPAaHEHHUS B MEXaHHUKE) —
OcHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KHUHETHYECKOM Bubmorexa IOK
21 https://m.edsoo.ru/ff
Teopuu. BpoyHOBCKOE JTBUKEHUE. 19.11.2024 | cader
Huddysns
22 XapakTep JBUKEHUS U
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B3aUMO/JEICTBHUSA YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

21.11.2024

Macca monekyn. KonuuectBo

23
BemiectBa. [locrosinnas ABoraapo 26.11.2024
TermoBoe paBHOBECHE.
24 TemmepaTypa u e€ uaMepeHue. 98.11.2024
[Ikana temmeparyp Llenscust o
o5 Wneanseiii ra3 8 MKT. OcHoBHOE ‘;”6“7/0“23 HOK/ff
ttps://m.edsoo.ru
ypaBHenue MKT 03.12.2024 | ocstde
AOcomoTHas TemnepaTypa Kak
Mepa cpeTHel KHHeTHIEeCKOM T————
26 SHEPruM JBHKEHUS MOJIEKYJI. https://m.edsoo.ru/ff
05.12.2024 | o511
YpaBHenue Menpeneena- —
Kitaneiipona
27 3axoH JlanpToHa. ['a30BEIe 3aKOHEI
A 10.12.2024
JlabopaTtopHnast pabota
«HccnenoBanne 3aBUCHMOCTH
28
MEXTy ITapaMeTpaMu COCTOSTHHS 12.12.2024
Pa3peKEHHOTO Ta3ay
W3omnporieccs! B HaCaIbHOM Tras3e u Bubmiorexa [IOK
29 https://m.edsoo.ru/ff
ux rpaduyueckoe npeacTaBICHUE 17.12.2024 | 5706
Buyrpennsisa sneprust
TEPMOJIMHAMUYECKOU CUCTEMBI U
CIocoObI €€ U3MEHEHHUS. Bu6miorexa LIOK
30 https://m.edsoo.ru/ff
KonnuecTBo TeuioTe 1 padora. 19.12.2024 | (5952
BHyTpeHHss sHEprus
0JJHOAQTOMHOTI'O MJICAJILHOIO ra3a
Bubmmoreka [JOK
31 Bunel Teronepenaun https://m.edsoo.ru/ff
P 24.12.2024 | ges
Y nenbHasa TEIIOEMKOCTh BEIIeCTBA.
KonnuecTBo TEIIoTs mpu buGmorexa [IOK
32 . https://m.edsoo.ru/ff
Tertonepenaye. AnuadbaTHbIi 26.12.2024 | e5c36
IIPOILIeCcC
[TepBBIii 3aKOH TEPMOIUHAMUKH U Bubmiorera OK
33 https://m.edsoo.ru/ff
€ro MpUMEHEHUE K U30TpoLeccamM 13.01.2025 |  (csefc
HeobpaTtumocTs mporieccoB B Bubmorexa LIOK
34 npupoae. Bropoii 3akon https://m.edsoo.ru/ff
Prp P 16.01.2025 om0
TEPMOMHAMUKHU e
. Bu6 OK
35 [Mpunuun aeiictBus u KITJ] nomroTexa 11

https://m.edsoo.ru/ff
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TEIUIOBOM MaIlIUHEI

21.01.2025

0c600a

36 uxn Kapnao u ero KI1/|
23.01.2025
37 DKosoruyeckue mpooIeMbl
TETUIOPHEPTETUKH 28.01.2025
O6O6HlaIOHH/H/I YPOK Bubimorexa [JOK
38 «MonexynspHas ¢pusuka. OCHOBBI https://m.edsoo.ru/ff
30.01.2025 0c6938
TEPMOIMHAMHUKI —
KonTtponsHast pabota o Teme Bubmorexa LIOK
39 «MounekynspHas puzuka. OCHOBBI https://m.edsoo.ru/ff
04.02.2025 | csaso
TEPMOIMHAMHUKI B
[Tapoo6pasoBaHue ¥ KOHJICHCALIHS. Bubmmorexa LIOK
40 https://m.edsoo.ru/ff
HcnapeHue u KUIICHUE 06.02.2025 | ocs306
AOCOII0THAs M OTHOCUTEIbHAS Bumorexa LIOK
41 BJIAYKHOCTh BO3/lyXa. HaceleHHbIN https://m.edsoo.ru/ff
11.02.2025 | (cpads
nap T
Trepnoe teno. Kpucranmnmueckue u
amop(HbIe Teraa. AHU30TPOIHS BuGmiorexa LIOK
42 CBOWCTB KpHCTAIIOB. JKuakue https://m.edsoo.ru/ff
13.02.2025 | gee510
kpuctamuisl. COBpeMEHHbIE .
MaTepHabl
[InaBneHue n KpucCTaAIIM3ALUA. Bumorexa [IOK
43 VY nenbHas TemIoTa MIaBJICHUS. https://m.edsoo.ru/ff
18.02.2025 | 6708
CyOnumariust -
Bubmmoreka [JOK
44 VYpaBHeHHE TEIIOBOTO OamaHca https://m.edso0.ru/ff
20.02.2025 | qce820
DIIeKTpU3aIus Tell. DINEKTPUUCCKUN Buanorexa LOK
45 3aps. JIBa BUIA DIIEKTPUUECKHUX https://m.edsoo.ru/ff
25.02.2025 | ocebec
3apsi0B B
IIpoBoAHUKH, TUAIIEKTPUKU U
MOJIYIIPOBOIHUKH. 3aKOH bubmorexa [OK
46 yip https://m.edsoo.ru/ff
COXpaHEHHsI DIEKTPUIECKOTO 27.02.2025 |  oesbee
3apsiza
B3aumopencTBue 3apsa0B. 3aKOH Bu6morexa LIOK
47 Kynona. ToueuHbIM 27EKTPUUECKUN https://m.edsoo.ru/ff
04.03.2025 | qcpees
3apsin
Harnpsk€HHOCTB 2JIEKTPUYECKOTrO
noJist. [IpUHIUIT CYTIepIIOo3HIMK BuGmorexa LIOK
48 p yi pv https://m.edsoo.ru/ff
AMEKTPUYECKUX moJed. JInHun 06.03.2025 | gesar
HaIpsHKEHHOCTH
49 PaboTa cui aneKTpoCcTaTHYeCKOro Bubmorexa LIOK
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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noust. Iorennuman. PasHocThb 11.03.2025 g“G;’ém-EdSOO-f“’ff
0c6f00
IMOTEHIINAIOB
[TpoBOTHUKY U TUAJICKTPUKH B Eubmoroxa LIOK
50 SJICKTPOCTATUYCCKOM IIOJIC. https://m.edsoo.ru/ff
P 13.03.2025 | oorors
JlmsnexTpuueckas MpOHUIIAeMOCTh —
bubmrorexa [IOK
51 OnekrpoemMrkocTh. Kongencaro https://m.edsoo.ru/ff
P P 18.03.2025 | gornos
DNEeKTPOEMKOCTD IIIOCKOTO Eubmorexa LIOK
52 KOHIIEHCATOpa. DHEPrHUsl https://m.edsoo.ru/ff
pa. JHep 20.03.2025  gereo
3apsHKEHHOTO KOHJIEHCATopa =
JlabopaTtopHnas pabora "M3mepenne
53 . "
AIEKTPOEMKOCTH KOHACHCATOpa 01.04.2025
[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBATBHOTO
54 arnrmapara, CTpyHHOTO IIpUHTEDPA.
bata, CIpyn PHHTEP 03.04.2025
DJIEKTpOCTAaTUUYECKAs 3alUTA.
3a3eMIIeHHe IEeKTPOIpUOOpPOB
DIEKTPUYECKHUN TOK, YCIIOBHS €70
cymectBoBaHus. [IoCTOSTHHBIN TOK.
55 Cuna toka. Hanpsbxenue.
08.04.2025
Conpotusnenue. 3akon Oma jyist
y4acTKa Ienu
[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COeqUHEHHUE Bubmoroxa LIOK
56 MPOBOAHUKOB. JIabopaTtopHas https://m.edsoo.ru/ff
10.04.2025 |  oc7af0
pabota «/3ydeHue cMenanHoro B
COCTMHECHHS PE3UCTOPOBY»
Paborta 1 MOIIIHOCTH Bubmorexa LOK
57 DIIEKTPUUYECKOT0 TOKA. 3aKOH https://m.edsoo.ru/ff
P 15.04.2025 | ocress
Hxoynsa-Jlenna D
3akon Oma 1 oJIHOU
(3aMKHYTOM) 2JIEKTPUUECKOH IICTIH.
KopoTkoe 3aMbIKaHue. buGmorexa [IOK
58 https://m.edsoo.ru/ff
JlaGopaTopHas pabora «3mepenue 17.04.2025 |  oc7ae0
OJIC ucTouHMKa TOKa U €ro
BHYTPEHHETO COMPOTUBIICHUS
DneKTpOHHAs TIPOBOAUMOCTD
TBEPJIBIX METAJUIOB. 3aBUCUMOCTD
59 COIIPOTHUBJIEHUSA METAJLIOB OT
P 22.04.2025

TEMIIEpaTyphl.
CBepXxnpoBOIMMOCTb
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

DNEeKTpUUYECKUI TOK B BaKyyMe.

60 1

CBoUCTBA AIIEKTPOHHBIX ITYYKOB 24.04.2025

[ToympoBOAHUKH, UX COOCTBEHHAS

U TIPUMECHasi IPOBOIUMOCTb. buGmmorexa [I0K
61 . 1 https://m.edsoo.ru/ff

CoucTBa p—N-nepexoja. 29.04.2025 |  ocgaae

[TonynpoBoAHUKOBBIE TPUOOPHI

DNEKTPUUYECKUN TOK B PACTBOPAX U

pacmiaBax 3JeKTPOJIUTOB. buGmiorexa LHOK
62 1 https://m.edsoo.ru/ff

DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. 29.04.2025 | cg2pa

DNeKTpoIn3

DNEKTPUUYECKUN TOK B Ta3ax.

CaMocTOATENEHBIN 1 Bubmiorexa LIOK
63 . 1 https://m.edsoo.ru/ff

HECaMOCTOSITSIIBHBIN pa3psijl. 06.05.2025 | ocgaze

Mounnus. [lnazma

DnexTpuyeckue npuOopsl U

YCTPOUCTBA M MIX TTPAKTUYECKOE bubmorexa HOK
64 1 https://m.edsoo.ru/ff

npuMeHenue. [IpaBuiia TeXHUKH 13.05.2025 | (cgstc

0€30MacHOCTH

0606ma10m1/11\;1 ypOK bubnmmoteka U,OK
65 1 https://m.edsoo.ru/ff

«DNEKTPOTMHAMHKAY 15.05.2025 | ocaspe

KonTtponbHas padoTa o Teme

«Qnekrpoctatuka. [ToCTOSHHBIH BuGmiorexa LIOK
66 o 1 https://m.edsoo.ru/ff

3NIEKTpUIECKuil TOK. TOKH B 20.05.2025 | gcgaga

Pa3IUYHBIX Cpelax»

PesepBnbiit ypok. KonTposibHas Bubmoroxa LIOK
67 pa60Ta 10 TEMEC 1 https://m.edsoo.ru/ff

" " 22.05.2025 | caes6

DNeKTpOoJMHAMUKA E—

PesepBHEbIi ypok. O00OIIarOIIHi Bubanorexa LIOK
68 1 https://m.edsoo.ru/ff

ypok 1o Temam 10 kiacca 22.05.2025 | gearsc

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

Kanenpapuoe minanuposanue 11 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero | K/p Ip/p

Jara
H3Y4YeHH S

DJIeKTPOHHBbIEC HH(PPOBBIE
o0pa3oBaTe/IbHbIE

pecypebl

ITocTosiHHBIE MAarHUTHI U X
B3auMOJieiicTBHE. MarHuTHOE 10JIE.
Bexrop marHuTHON MHAYKIMH. JIMHUK
MAarHUTHOM UHAYKIIHH

03.09.2024

bubmorexa [IOK
https://m.edsoo.ru/ff0c9778

MarauTHOe moJe MMPOBOAHUKA C TOKOM.

OmnsiT Dpcrena. Bzaumopeiictaue
IMPOBOAHHUKOB C TOKOM

05.09.2024

bubmorexa [IOK
https://m.edsoo.ru/ff0c98fe

MarauTHOe moJe MMPpOBOAHUKA C TOKOM.

OmneiT Dpcrena. Baumopeiictsue
IMPOBOAHHUKOB C TOKOM

10.09.2024

bubmrorexa [JOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopHas pabota «3yduenne
MardvTHOI'O ITOJIA KaTylIKKW C TOKOM»

12.09.2024

bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHUTHOTO TOJIST HA
MPOBOJHUK ¢ TokoM. Cuita Amnepa.
JlabopaTtopHas pabota «lccnenoBanmne
NeMCTBUS MOCTOSIHHOTO MarHuTa Ha
pamMKy ¢ TOKOM»

17.09.2024

bubmmorexa LIOK
https://m.edsoo.ru/ff0c9ac0

JleiicTBue MarHUTHOTO TOJIS Ha
JBIDKYIYIOCS 3apsDKCHHYIO YaCTHUITY.
Cuna Jlopenna. PaGoTa cuiel Jloperia

19.09.2024

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

DJneKTpoMarHuTHas HHayKuus. [loTok
BEKTOpa MarHUTHOW uHAyKIuu. IJ1C
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu dapanes

24.09.2024

JlaboparopHas padota «MccnenoBanue
SIBJIICHUS JIEKTPOMAarHUTHOM
WUHIYKIIHI»

26.09.2024

Bubmmorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTH. SIBIEHUE
camouHaykuuu. 3/1C camonHIyKIuu.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKHU C
TOKOM. DJIEKTPOMArHuTHOE T0Jie

01.10.2024

Bubmmorexa [JOK
https://m.edsoo.ru/ff0ca600

10

TexHuueckue ycTpoucTsa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOIBUraTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHIL,
MHYKIMOHHAs I1eYb

03.10.2024

11

O6o6maromuit ypok «MaruutHoe

Bubimorexa [JOK
https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0c9778
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I10JI€. BHCKTpOMaI‘HI/ITHaSI HWHIOYKIUSA»

08.10.2024

12

KonTtponsHast pabota o Teme
«MarnurtHoe 1nosie. DIeKTPOMarHuTHas
WHIYKIUSD)

10.10.2024

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

13

CBOOOTHBIC MEXaHUYCCKUE KOJICOAHMSI.
lMapmonnueckue koseOaHus.
YpaBHEHHE rapMOHUYECKUX
kosnebanuii. [IpeBpainienue sHeprun

15.10.2024

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

14

JlaboparopHas padota «lccrnenoanme
3aBHCHMOCTH TEPHOa MAJIbIX
KoJieOaHu¥ Tpy3a HA HUTHU OT JTUHBI
HUTHU U MAacChl Ipy3a»

17.10.2024

15

Konebarenbubin koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHus B
U7eaIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHaoOrus MexX1y MEXaHUYeCKUMU U
AJIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

22.10.2024

bubmrorexa [JOK
https://m.edsoo.ru/ff0ch820

16

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHUH B UICATLHOM KOJIe0aTeTbHOM
KOHTYype

24.10.2024

bubmmorexa LIOK
https://m.edsoo.ru/ff0ch9c4

17

[IpencraBnenue o 3aTyxXarMMX
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUUecKHe Kojiebanus. Pe3onanc.
BriHYX1IeHHBIE AIEKTPOMArHUTHBIE
KoJeOaHus

05.11.2024

Bubmmorexa [JOK
https://m.edsoo.ru/ffochb86

18

[Tepemennbid Tok. CUHYCOUIATbHBIA
MepeMEeHHbIA TOK. MOIIHOCTh
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHE CUIIBI TOKA U
HaIpPsHKEHUS

07.11.2024

Bubmmoreka [JOK
https://m.edsoo.ru/ffochd34

19

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUUECKOM SHEPrUun

12.11.2024

20

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE AJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa, JTIMHUN
3NeKTpoIepeaad

14.11.2024

Bubmmorexa [JOK
https://m.edsoo.ru/ff0cc324

21

OKOJIOTUYECKHE PUCKU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib3oBaHus
JIEKTPOIHEPTUH B TOBCEAHEBHOU

19.11.2024
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KHU3HHU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpocrtpanenus. [lepuon. Ckopocth

Bubimoreka [JOK

22 :
PacpoCTPaHEHUS U JJIMHA BOJIHBL. 21.11.2024 | htps//m.edsoo.ru/ffOccass
[Tonepeunsbie U MPOIOTBHBIE BOJTHBI

93 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh Bubmiotexa LIOK
3ByKa. Bricota ToHa. TeMOp 3ByKa 26.11.2024 | htps://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX

- Bu6 OK
24 CBOHMCTBA U cKopocTh. [1Ikana nomotera It
28.11.2024 https://m.edsoo.ru/ff0ccfe0

AJIEKTPOMArHUTHBIX BOJIH

[TpyHIMIIBI PaTUOCBSI3U U TEICBUICHHMSL.
25 PazButue cpencts cBszu.

P 03.12.2024

Pagnonokanus

26 Kontponbhas padota «Konebanus u Bubmorexa LIOK
BOJTHBDY 05.12.2024 https://m.edsoo.ru/ff0cc6f8
[IpssmonuHeNHOE pacpoCTpaHEeHHE

o o bubmmorexa LIOK

27 CBETa B OJTHOPOJIHOM cpene. ToueuHbIit 10.12.2024 | hitpsiim.edsooru/ffocd3s0
HUCTOYHHK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHHUS

- Bu6 OK
28 ceera. IlocTpoeHne H300paKeHNH B nomorera Il
12.12.2024 https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cera. [loaHoe
- Bubmnorexa LIOK

29 BHYTpEeHHee oTpaxkeHue. [IpenensHbIn 17.12.2024 | hipsiim edsooru/tocdfe
YTOJ1 MOJHOTO BHYTPEHHETO OTPAa’KEHUs

30 JlabGopaTtopHnas pabora «3mepenue Bubmorexa [IOK
[OKa3aTels MPEIOMIEHUS CTEKIIA 19.12.2024 | https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune nzoopakeHuii B

o bubmnorexa LIOK

31 nuH3e. opmysia TOHKOM JIMH3BI. 94.12.2024 | hpsiimedsoorulffocddie
VYBenuueHue JuH3bI
JlaboparopHas padota «MccnenoBanue

32 . .

CBOMCTB M300pa)kKCHUH B JIMH3AX) 26.12.2024
Hucnepcus cera. CiioXHBIA COCTaB

33 oenoro cBera. LIpet. JJaboparopHas
paborta «Habmoaenue nucrepcuu 13.01.2025
CBETa»

34 Wnrtepdepenmus crera. Judpaxius Bubmorexa [IOK
cBeta. JludpakioHHas peréTka 16.01.2025 | httpsJ//m.edsoo.ru/ff0ced22

35 [TonepeyHOCTH CBETOBBIX BOJH. Butmorexa [IOK
[Monspuzanus cBeTa 21.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTryeckue MpuUOOPHI U YCTPOICTBA U

36
yCIOBUS UX O€30MaCHOTO TPUMEHEHUS 23.01.2025
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I'panu1ipl MpUMEHUMOCTH

37 KJIaCCHUECKOW MeXaHUKH. [1oCcTymaThl Bubmiotexa LIOK
: Y. 28.01.2025 https://m.edsoo.ru/ff0cf862
CHenuaIbHOU TEOPUU OTHOCUTEITBHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
38 3aMmeIeHIe BPEMEHH U COKpAICHHE FaGmorexa [IOK
2 p pail 30.01.2025 https://m.edsoo.ru/ff0cfa4d2
JUIMHBI
DHEprusi ¥ UMIYJIbC PEIATUBUCTCKON
39 gacTuisl. CBS3b MacChl ¢ DHEPTUEH U Buomiorexa LIOK
HbL. p 04.02.2025 https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsI TIOKOS
KontponsHas padora «OnTuka.
40 OCHOBHI CITEIHATHLHOH TEOPUH Bumiorexa LIOK
0 Y 06.02.2025 https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIBLHOCTH
41 ®otonbl. opmyna [Mnanka. DHeprus u BuGmorexa [IOK
UMITYJIbC (1)0TOHa 11.02.2025 https://m.edsoo.ru/ff0cfel6
42 OTKpBITHE U UCCIIEIOBAHNE Bu6morexa LIOK
dorosdpderra. Omsiter A. I'. CTonerosa 13.02.2025 |  https://m.edsoo.ru/ff0ctfes
3akonsl poTorpdexra. YpaBHeHue
o - bubmmorexa LIOK
43 OWHIITEeHHA AT @OTOS(b(beKTa. 18.02.2025 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
HaBnenne ceera. OnbiTol I1. H.
- Bbubmmorexa LIOK
44 JlebeneBa. XUMHUYECKOE IEWCTBUE 90.02.2025 | hosiimedsooulffododzs
CBETa
TexHuyeckue ycTpoicTBa u
45 MPAKTUYECKOE MPUMEHEHHE:
(dhoTodeMeHT, (HOTOIATINK, COTHEUHAS 25.02.2025
Oarapesi, CBETOINOT
46 Pemenne 3aga4y no teMe «JI€MEHTEI BuGmorexa [IOK
KBaHTOBOM OITHUKH» 27.02.2025 | https://m.edsoo.ru/fi0d0302
Mogens atoma TomcoHa. ONBITE
47 Pesepdopa o paccesHUIO 0-4acTh buomaorera HOK
P pA p II. 04.03.2025 https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
Bubmmorexa [JOK
48 HOCTyHaTH Eopa 06.03.2025 https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomienre GoToOHOB
49 IIPU TIEPEXO0ie aTOMa C OJTHOTO YPOBHS Bubmiotexa [IOK
1Y P A A MY 11.03.2025 https://m.edsoo.ru/ff0d0afa
SHEPIruM Ha IpYyrou. Buael criekTpos
BoaHoBbIe cBOMCTBA yacTull. BoHEI Ae
50 Bbpouns. KopnyckynsipHO-BOJIHOBOU BuGmotexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE 13.03.2025 |  https://m.edsoo.ru/ff0d0ca8
W3IIy4eHHE
51 OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI Bubmiotexa LIOK
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Pesepdopmaa no onpenenenuto cocraBa
PaaOaKTUBHOI'O U3JTYUCHUS

18.03.2025

https://m.edsoo.ru/ff0d0fd2

52

CporictBa anbda-, 6era-, ramma-
HSqueHHSI. BJII/ISIHI/IG paI[I/IOaKTI/IBHOCTI/I
Ha XHUBBIC OpFaHI/I3MbI

20.03.2025

53

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacma.
DNEKTPOHHBIM U MMO3UTPOHHBIW OeTa-
pacnaz. I'aMma-usnydeHue

01.04.2025

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

54

DHeprus CBA3M HyKJIOHOB B Si/pe.
SAnepHble peakuuu. SnepHBIM peakTop.
[Tpo6eMbl, TEPCTIEKTUBHI,
9KOJIOTHUYECKHE ACTIEKTHI SIICPHON
JSHEPTreTUKHU

03.04.2025

bubmrorexa [JOK
https://m.edsoo.ru/ff0d1356

55

OnemeHTapHble YacTUIIbl. OTKpPBITHE
MO3UTpOHA. MeTO 1l HAOTIOICHUS 1
PErucTpanyy 3JEMEHTAPHBIX YACTHII.
Kpyraeiit ctonn «@yHnameHTanbHbIe
B3auMOJaeuCTBUI. EquHCTBO
¢buznyecKkoil KapTUHBI MUpa»

08.04.2025

bubmmorexa LIOK
https://m.edsoo.ru/ff0d0e38

56

Bun 3Be€3aH0T0 HeOa. Co3Be3nus, spKue
3B€3/Ibl, INIAHETHI, UX BUAUMOEC
nBrxenne. CoaHeyHas cUCcTeEMa

10.04.2025

57

Counite. CotHeUHAasT aKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

15.04.2025

58

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3/1bI INIABHOM MIOCJIEI0BATEIBHOCTH.
Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE ITPEACTABICHUS O
MIPOUCXOXKACHUH U 3BoJronnu CoiHIa
" 3BE3]

17.04.2025

59

Mineunbin [Iyre — nama [Manakruxa.
[Tonoxenue u nuxenue ConHua B
l'anaktuke. ['amaktuku. YepHbie ABIPHI
B sI/Ipax rajJjakTUK

22.04.2025

60

Bcenennas. Pa30Oeranue rajakTuk.
Teopus boussmoro B3peiBa. Penukrosoe
n3iydeHue. MeraranakTuka

24.04.2025

61

HepemeHHLIe Hp06JIeMBI ACTPOHOMUU

29.04.2025

62

KonTtposnpHas paboTa «1neMeHTHI

60



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

aCTPOHOMHH U acTPO(PUIUKI

29.04.2025

63

O6o6maromuii ypok. Ponb pusuku u
ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTHYCCKOM, COIMATIbHON 1
ITHYECKOH cdepax NesTeIbHOCTH
YyelnoBeKa

06.05.2025

64

O6o06maromuii ypok. Poibs 1 Mecto
(U3UKK ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

13.05.2025

65

Oo6o06maromuii ypok. Ponb pusnueckoit
TeOpUu B (HOPMHUPOBAHUU
MPEACTABJICHUHN O PU3NYECKON KapTHUHE
Mupa

15.05.2025

66

O6o06maronuii ypok. Mecto
¢u3nyeckoil KapTUHBI MHUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

20.05.2025

67

PesepBHBIil ypok. MarautHoe noie.
DIeKTpOMarHuTHask UHIYKIUS

22.05.2025

68

PezepBHbiil ypok. Ontuka. OCHOBBI
CHEeLUaJIbHON TEOPUN OTHOCUTEIBHOCTH

22.05.2025

69

Pesepnsrii ypok. KBantoBas ¢usuka.
DJeMeHTBI aCTPOHOMHH U aCTPOPUIUKU

Bubmmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

69

61



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

62
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	Раздел 1. Перечень распределённых по классам проверяемых требований к результатам освоения основной образовательной программы среднего общего образования по ФИЗИКЕ (базовый уровень)
	10 класс
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