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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW MporpaMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke c ydérom denepaqbHOM padoyeil mporpaMMbl BOCHUTAHUS U
KOHLEMUUU MpernojiaBanusi ydyeoHoro mnpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccurickon Denepanun, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE POTPAMMBI.

Copepxanue mnporpamMMmbl 1O (U3MKE HampaBieHO Ha (OpPMHPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHUpa oOyyatomuxcs 10 kmacca npu oOydeHUH UX
¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESTENIbHOCTHOTO MOJIX0/a.
[Iporpamma mno ¢usuke coorBercTByeT TpeboBanusim @PI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W MeETalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TakXKe YUYUTHIBAET HEOOXOAMMOCTb pealn3aluy MEXMPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAyYHBIMM YYE€OHBIMU TpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH U3y4YeHHs (DU3MKU Ha YpPOBHE CPEAHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKHU: TUYHOCTHEHIE,
MeTanpeIMeTHbIE, IpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o ¢u3uKe BKIIOYAET:

e [UJAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO TOJaM O0yUYeHMUS;

e coziepkaHue yueOHoro npeamera «dusmnkay 1mo rogaMm o0yyeHHUs..

dusuka Kak Hayka o HauOosiee OOIIMX 3aKOHaX HPHUPOJbI, BHICTyIAs B
Ka4yecTBe y4eOHOro MpejaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHUH 00 okpyxaromeM Mupe. [IIkonpHbIN Kype GU3UKH — CHCTEMOOOPa3YIOIIHit
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUN, H3yYyaeMbIX XHMHUEH, OHOJIOTHEH,
buzmveckorr reorpadueit u actpoHomuen. Vcmosib3oBaHME W aKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUM  OmpenesisieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTHKH, TPAaHCIOpPTa, OCBOEHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MAaTepHaOB C 3aJaHHbIMH CBOMCTBAMU M JPYIHX.
W3yuyeHne (QU3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHHE ECTECTBEHHO-
HAyYyHOW KapTHHBI MHUpa oOydaromuxcs, B (OpMHUpOBaHHE YMEHHH MNPUMEHSIThH
HAy4YHbII METO]I TO3HAHUS NPU BBIIIOJHEHUH UMH yYE€OHBIX UCCIIEI0BaHUN.

B ocHOBYy Kkypca ¢usmku s ypOBHS CpeaHEro oO0mmero oOpa3oBaHHS
MOJIOXKEH pAJX HUAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPHHLMIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpHIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3lesoB (U3HUKH, BKIIOYAET KaK
BOIIPOCHI KIACCUYECKOM, TaK U1 COBPEMEHHON (DU3UKH.

Hoesn cenmepanuzayuu. B COOTBETCTBUM C HEH MaTepuan Kypca (GU3HKH
o0ObeMHEH BOKpYr (u3nmueckux Teopuid. Begymum B Kypce sBIsSeTcs
(dbopMHUpOBaHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEHIESCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuszanus mpeArnosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TMOTEeHIMaNa (HU3MUECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pasBUTHEM OOImIecTBa, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH M YKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosaraer
3HAKOMCTBO C ITUPOKHM KPYTOM TEXHUYCCKHUX W TEXHOJIOTHUECKHUX TPUIIOKCHHM
M3yYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs TMOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKH M TEXHOJIOTHH, a TaKkKe OOCYKICHHS
npo0JIeM pallioHaTBFHOTO TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30ITacCHOCTH.

Crep:KHEBBIMH 3JI€MEHTaMU Kypca (U3MKM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISIOTCS (pusmdeckue teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIN (PYyHIaMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPUH, JJIS OINHUCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3MKU peann3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid SKCIEPUMEHTAIBHOU AESITEIIBHOCTH O00Yy4YaloIIuXCsl.
Jlns  Ga3zoBoro ypoBHS Kypca (PU3MKHM — 23TO HCHOJBb30BAHUE  CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M J1abOpaTOpHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OONIWK CIHCOK YYCHHUYECKUX
MpakTU4YecKux padoT. BriaeneHne B yka3zaHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJII KOHTPOJS H  OICHKH, OCYIIECTBISCTCS YYaCTHHKAMU
00pa30BaTeIbHOrO Ipoliecca HUCXOAs M3 OCOOCHHOCTEW IUIAaHMPOBAHUS H
ocHamieHus kabwHera (Qusuku. Ilpm dToM oOecmedymBaeTCs  OBIAJICHUE
OOy4JaromMMHCS yYMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYWH M TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIIIOKEHHBIX TUTIOTES.

bonpimoe BHUMaHWE yAENAETCS PEIICHUIO PACYETHBIX M KA4YeCTBEHHBIX
3amau. [Ipu 3TOM M pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a/add C SIBHO
3aJIaHHON (YU3UIECKOU MOJIEITBIO, TTO3BOJISIOIINE PUMEHSTh N3yYCHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk M HMHTETPUPYS 3HAHHS U3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEeKaHUS (U3MUECKUX SIBJICHHA W TIPOIECCOB B OKPYKAOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu  DPI'OC COO k wmartepuanbHO-
TEXHUYECKOMY OOecnedeHut0 y4eOHoro mpoiiecca 0a30BbIi YpOBEHb Kypca
bU3UKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HMHTEIPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IWMKia. B kaOuHeTe (QU3MKK TOKHO OBITH
HeoOxoauMoe J1abopaTopHOe OOOpYy/IOBaHUE JJisi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT M JAEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOe 00opyaoBaHue (GOpMHUpPYETCST B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIbHOW JOCTATOYHOCTH H  00ECIEYUBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIIOYEBBIX JACMOHCTpAIUN IS
UCCIICIOBAHUS  M3Y4YaeMbIX  SBJICHUH W  TIPOIECCOB, OMIMPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHYCCKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE HJisi YYEHUYECKHUX TMPAKTHUYECKUX pPabdoT
dopMupyercst B BUe TeMaTHYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TeMaTHYeCKue KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBAaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE IU(DPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LIETIAMHU U3y4YeHUs PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS :

e popMupoOBaHME WHTEpeca M CTPEeMJICHUS OOYy4YaIOIUXCSd K HAy4YHOMY
U3YYCHHUIO TPHUPOJbI, PAa3BUTHE HMX HWHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (HOPMHUpPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

e hopMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yJbTaTa U3yYCHHs] OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAJIBHBIX 3aKOHOB (DPU3HKHU;

e popMupoBaHHEe yMEHHI OOBSICHATH SBICHUS C  HCIOJH30BAaHUEM
bu3HUeCKUX 3HAHUIN ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupoBaHHE TpPENCTABICHUNW O pPOMU (PUIUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJOTHH.

JlocTikeHnne ITUX Tielel o0ecreuynBaeTCs perieHUEM CIEIYIONNX 3a7ad B

MpoIecce u3yueHus Kypca (U3MKU Ha YpPOBHE CPETHETO 00IIIero 00pa3oBaHMS:



o IPUOOPETEHNE CUCTEMBI 3HAHUIM 00 OOIIMX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAsl MEXAHHUKY, MOJEKYISIpHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPO(U3UKY;

e popMuUpPOBaHME YMEHHMA TNPUMEHATh TEOPETHYECKUE 3HAHUA IS
OOBsCHEHHUS (PU3NYECKUX SBJIECHUM B TMPUPOAEC M IS HPUHITHS
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOMN KU3HU,

¢ OCBOGHHE CIOCOOOB PEIIEHHS PA3IMYHBIX 3a7ad4 C SBHO 3aJaHHOMU
¢u3znueckol MoJenbplo, 3ajay, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3gaHue PU3NYECKON MOJIeNH, aJIeKBATHON YCIOBUSIM 3a/1a4H;

e IOHUMAHUE (PUINYECKUX OCHOB M NPHUHIMIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJAMH CaMOCTOATEIbHOTO IUIAHUPOBAHUS M TPOBEICHUS
(Gu3MUECKUX HKCIIEPUMEHTOB, aHAIM3a M HMHTEPIpEeTaly HHPOpPMAIUH,
OTIpEeJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO pe3ysIbTaTa;

e CO3/IaHME YCIIOBUU JUIsl Pa3BUTUS YMEHUH NPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHLHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero

obpazoBanus B 10 kiacce orBoautcs — 68 yacoB (2 yaca B HEJIEIIO),

[Ipennaraemelii B mnporpamme Mo (U3MKE MEepeueHb JIabopaTOpHBIX H

INPaKTUYECKUX pabOT SABIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOP
IOpOBEACHUS JIADOpPAaTOPHBIX pabOT M ONBITOB C YYETOM MHIUBUIYaJbHBIX
0COOCHHOCTEH 00yJarOITHUXCHI.



COAEPXAHUE OBYUYEHUA

Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOI' 0 O3HAHUA

®uszuka — Hayka o mpupoxae. HayuHble MeTOABI NO3HAHUS OKPYXKAKOLIErO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IMO3HAHUA IPUPOJBIL.
DKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3HUECKUX SIBJICHUN W mpoieccoB. HayuHble rumoressl.
duznyeckre 3aKOHbI U TEOPUU. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOPMHPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(PPOBbIE H3MEPUTETbHbIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexannka

Tema 1. Kunemamuxka

Mexanunyeckoe aBvxeHHe. OTHOCUTEIBHOCTh MEXaHWUYECKOTO JIBUKEHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemenienne, CkOpocTh (CpedHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTb) WU
YCKOPEHUE MaTepUaIbHON TOYKH, MX MPOEKIMH HA OCU CHCTEMBbI KOOPAMHAT.
CrnoxeHue nepeMenieHnui U CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHEWHOE ABMkKeHHe. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EPEMEIICHUS
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe majzeHne. Y CKopeHre CBOOOHOTO MaACHUS.

KpuBoimHeitHoe  aBmkeHue. [IBMKEHHE  MATEpUAIBHOM  TOYKH  IIO
OKPY>KHOCTH C IOCTOSHHOW MO MOJAYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIUHEHHAS
ckopocTtsk. [lepron u wacrora o6pamenus. LleHTpocTpeMuTensHOE yCKOPEHUE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUAOMETP,
JIBUKEHHE CHApsA0B, LECMHbIE U PEMEHHBIC MTEpEayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIIUS KHHEMATHUECKUX XapaKTEPUCTUK
JIBUYKEHUSI.

[IpeoGpa3oBanre ABUKEHUI C UCITOJIH30BAHUEM MTPOCTHIX MEXAaHNU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HaGmronenne aBukeHUs Teia, OPOMIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.



N3mepeHue yckopeHusi CBOOOJHOrO Ma eHHUs.

HanpaneHnne ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABWKEHUS C LEJIbI0 ONPEAECIEHUS] MITHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS! MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. Junamuxa

IIpuaiun  otHocutenbHOCTH  ['aynmmnes.  Ilepsbii  3akoH  HprotoHa.
NHepimanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunimun cynepno3uuuu cwi. Bropoii 3akon HeroToHa
JUIsl MaTepuaabHOU TOUkH. Tpetuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHus, kadeHus ). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. KoadduuueHt tpenus.
Cuita conpoTUBIEHUS NPU IBHX)KECHUU TEJa B KUIAKOCTU WUIIU Ta3e.

[TocTynarensHOE U BpamaTelbHOE ABMKEHUE aOCOIIOTHO TBEPAOTO TEa.

MoOMEHT cuibl OTHOCUTEIBHO OcH BpameHus. [lnedo cumnbl. YcmoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TIOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepIUU.

CpaBHeHUE Macc B3aUMOJEHCTBYIOMINX TEI.

Bropoii 3akoH HeroTOHA.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e(OpMaIvu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



NccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUK pPAaBHOBECHS TBEPAOrO TeENA, HUMEIOLIETO OCh
BpaleHUS.

Tema 3. 3akonwl coxpanenusn 6 mexanuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEPHUAIbHBIX TOUEK.
NMnynbe cunbl ¥ U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAaHEHUsS HMIYJbCa.
PeakTuBHOE nBUXKEHHE.

Pabora cuabl. MOIIHOCTE CHJTBI.

Kunetnueckass sHeprusi MarepuaibHOW TOYKH. TeopemMa 00 H3MEHECHHUH
KMHETUYECKON SHEPTHUHU.

[ToTenuuanbHas SHEPrusl. [loTenuuanbHas SHEPTUS YIpyro
neopMUpoBaHHONW  mpyxkuHbl.  [loTeHUManbHass JHEpPrus Tena  BOJM3U
NOBEPXHOCTH 3E€MJIH.

[ToTeHnnanbHple W HENMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboOTHI
HEMOTEHIIUAIbHBIX CHUJI C HM3MEHCHHEM MEXaHWYeCKOW HSHEPruU CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUUECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaktuBHOE BUKEHUE.

[Tepexon MoTEeHIMAIPHOM SHEPTUU B KHHETHUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa € MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanne cBsA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKON SHEPTHH
TE€Ja Ha MIPUMEPE PACTSKEHUSI PE3UHOBOIO KIYyTa.

Pa3nen 3. MoJiekyasipHasi pu3uka U TepMOIMHAMHUKA
Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BElIEeCTBAa. MoOJeNIM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BACHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsbl MoJiekys. KonumdectBo BemectBa. [loctosinaas ABoraspo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temmneparyp
Llenbcus.



Mopens  upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIOTHas TeMmIlepaTypa Kak Mepa
CpEeHEM KUHETUYECKOW DJHEPrMU TEIUIOBOTO JBWKEHUA dacTtul rasa. [llkama
temrieparyp KenbBuHa. ['a30Bbeie 3aKkoHbI. YpaBHeHue MeHneneeBa—KiraneipoHna.
3akoH [lanbToHa. M30mponeccsl B UI€AIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['papuyeckoe MpeacTaBI€HUE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHuueckue YCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME JTUCKPETHOE CTPOEHME BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COECITMHEHMUI.

OnpiTbl 10 AP GY3UN KUAKOCTEN U ra3oB.

Mopens 6pOyHOBCKOTO JIBUKEHUS.

Mopnens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogenb, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITEl, WUIIOCTPUPYIOIIUE YpPAaBHEHHUE COCTOSIHUA UCAJIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuol

Onpenenenue Maccbl BO3/lyxXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHUI
00BEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY TapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTrO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U c1ioco0bl €€ n3mMeHeHus. KomuuecTBo TeminoTel u pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  HJEAJIBbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyYCHHUE. Y AEIbHAS TEIJIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIUIOTHI ITpU Temionepeaaye.

[lonsitue 006 aamabatHom mporecce. I[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHne mepBOro 3akOHAa TEPMOJWHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoaunHamuku. HeoOpaTMMOCTh MpOLIECCOB B MPUPOJE.

TernnoBsle MamvHbL. [[pUHIKUIBI AEHCTBUS TENIOBBIX MAILIVH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBHIX MammuHaxX. KoaddumumeHnT monae3noro
neicTBus TerioBor MamuHbl. [lukn KapHo m ero koaUIMEHT MOJIE3HOTO
JNEeUCTBUSI. DKOJIOTHYECKHUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuueckue yYCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrHM Tela MNpPU COBEPIICHUU PaOOThHI: BBLIET
npoOKKU U3 OYTBUIKM TOJ JEHCTBHEM CXKATOrO0 BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

N3meneHne BHYTpEeHHEH HEpruu (TeMIIepaTyphl) Teja MpU TeIionepeaaye.

OnpiT 1O anuabaTHOMY pAacCIIMPEHHI0 BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs BHYyTPEHHETO CTOPaHMsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eewyecmea. Pazosvie nepexoovt

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3ayxa. HacklmeHHbld mnap. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBieHune u
KpUCTaITU3aus. Y aefbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiicTBa HaChIIEHHBIX MTAPOB.

Kunenuve npu noHMKEHHOM JaBJICHUU.

Crioco0bl u3MepeHus BIaKHOCTH.

HaGmronenre HarpeBaHus U MIIABJIEHUS KPUCTAUNIMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. Inekmpocmamuka
OnekTpuzauusi Ted. OJIEKTpudeckuid 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJHUKHM, AUANEKTPUKH U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KynoHa. TodueuHbIN SIEKTPUUECKUN 3apsia.
Onektpuueckoe nozie. Hanpsk€HHOCTH anekTpudeckoro nosist. [IpuHnun



CYIIEpHO3ULMU DIIEKTPUYECKUX TOJEHU. JIMHMKM HANPSKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabora cun  amektpoctratnueckoro  mojs. Ilorennuan.  Pa3HOCTh
MOTECHIUANOB. [IpOBOAHUKM H AUAPAEKTPUKH B DIECKTPOCTATHYECKOM IIOJE.
JnsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh MIIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHCATOPA.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHUECKash 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN almapar, CTPYHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLIUIL IEUCTBUS JIEKTPOMETPA.

B3anmopelicTBrue HA3JIEKTPU30OBAHHBIX TEII.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOIHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JINPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAIN
IUTACTUH, PACCTOSIHUS MEXKIY HUMH U JUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsH>KeHHOr0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

N3Mmepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxu ¢ paznuunslx cpeoax

DNEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1t ydacTka IETH.

DNEKTPUYECKOE CONMPOTHUBJIEHUE. Y IEJIbHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, apaIEIbHOE, CMELIAHHOE COEAUMHEHUE ITPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JIxoyms—Jlennma. MomrHOCTB
AJIEKTPUYECKOr 0 TOKA.

DNEKTPOJABMKYIAsl CHUJIa U BHYTPEHHEE CONMPOTUBICHUE HCTOUYHHUKA TOKA.
3akon OMa 1151 TOJIHOM (3aMKHYTO#) 3nekTpuueckoi nenu. KopoTkoe 3ambikanue.

DONEeKTpOHHAs ~ MPOBOJAMMOCTb  TBEPIBIX  METAJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAIJIOB OT TeMInepaTypbl. CBEpXIpPOBOJUMOCTb.

DneKTpUUecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax H©  pacIiujiaBax  dJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALINS. DIEKTPOIIU3.



DIIEKTpUUYECKUi TOK B Tra3zaxXx. CamMOCTOSTENbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJBTMETP, PEOCTAT, HMCTOYHUKU TOKA, OJJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINA JTUO,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPsHKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS [WIMHAPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
TUTOIA/IM TMONIEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmernianHoOe COeTMHEHUE MPOBOHUKOB.

[IpsMmoe wu3MepeHue SIEKTPOABIKYIEH cuiabl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHET0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH IJIEKTPOIUTOB.

HckpoBoii pa3psia ¥ IPOBOAUMOCTS BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3ydeHne cMemaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexTpomnusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4ETOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBICHUE, HAay4YHBIH (PakT, TUMoTe3a, (u3nyeckas BETUYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHWe CHCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabona, runepbosna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe MBMKEHUE B KUBOW mpupone, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEAAUYH, TEIJIOBOE PABHOBECHUE),
ANEKTPUUYECKUE SIBJIICHUSI B 5KUBOU MPUPOJE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJN, KUIKOCTEH U



ra3oB, JJEKTPUYECKHUE CBOWCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IHCCOLMALIMS,
rajbBaHUKa.

l'eoepacghusi: BTaxxHOCTB BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJMIIUITHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrHe), ABUrareilb BHYTPEHHETO
cropanusi, napoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIUOHEDP, TEXHOJIOTUU
MIOJIyYEHNsI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopBHl,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TaIbBAHUKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpenmera «®Pusmka» Ha YpPOBHE CpPEAHETO OOIIETro
oOpazoBanus (6a30BbI YPOBEHB) JIOHKHO OOECHEUUTH JOCTHKEHHUE CJICIYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIC PE3ybTaThl OCBOCHHS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYyYaroUIMXxcsi PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEM TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMK, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBITa U OTbITA JCSATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHON JIESITEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTb IPAXKTAHCKON MO3UIIMU 00yUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO OOIIECTBA;

NPUHATHAE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX TYMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX I'PAKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHUE B3aUMOJEHCTBOBATh C COLMATIbHBIMUA NHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUSI:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPa)XIaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH HU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHKCIIE B
NESATENbHOCTA YUYEHOTO;

OCO3HAHHUE JTUYHOr0 BKJIaJla B IOCTPOCHUE YCTOMUUBOTO OYYIIETO;

4) 3cTeTHYEeCKOro BOCITUTAHUSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpya0BOro BOCTIMTAHMS:

MHTEPEC K Pa3IM4YHbIM cdepam Npo]ecCHOHATbHON NESITeNTbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3HKOM M TEXHUKON, YMEHHE COBEPILIATH OCO3HAHHBIN BHIOOP
Oynymuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caMOOOpPa30BaHUIO B 00J1acTU
(bU3UKHU HAa TPOTSHKEHUU BCEU JKU3HU;

6) IKOJIOrH4ecKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh 3KOJIOTMUECKOW KyJIbTYPhl, OCO3HAHHUE TIJI00AIBHOIO
XapakTepa SKOJOTHYECKUX MPooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUM B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JeATEIbHOCTH HKOJOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAaHUH 10 (PU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHHUSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IIpoliecce
u3ydeHus: (U3MKA ~ OCYIIECTBIATH TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATEIbHOCTh UHINBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YUeOHbIE elCTBUS
ba3oBble 1oruyeckune AeMcTBUA:
CaMOCTOSITETFHO ~ ()OPMYJIHUPOBATh W aKTyaJlW3UpoOBaTh  MpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh NN JEATEIHbHOCTH, 3a7aBaTh MMapaMeTphl U KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  pacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUIAH PEIIEHUS MPOOJIEMBI ¢ YYETOM aHAlM3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OTICHUBATh PUCKH TIOCITIEJCTBUN e TeIbHOCTH;
KOOPJMHUPOBATh W  BBINIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHNUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBaresibCKue AeiicTBUA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBHIMUA TTOHITHSIMHU U METOJIAMU
bu3nUecKol HayKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY TOUCKY
METOJIOB peIIeHHs 3a4ad (U3MYECKOTO COACP)KaHUS, NPUMEHEHUIO Pa3IMYHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHHUsS, €ro
MHTEpIpETalii, MPeoOpPa3OBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX y4EOHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1acTU (DU3UKU;

BBISIBIIATH MIPUUMHHO-CJICACTBEHHBIE CBSI3W W aKTyaJU3upOBaTh 3ajadvy,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HaXOAWUTh apryMEHTHl IJIs JI0Ka3aTeIbCTBA
CBOMX yTBEPKICHUH, 3a]1aBaTh MMapaMeTPhbl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJAE pEHICHWS 3aJadd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHNUE B HOBBIX
YCIIOBHSIX;

CTaBUTh ¥ (OPMYIHMPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOMN
JESITELHOCTH, B TOM YHCIIE TIPU U3YYCHUN (PH3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTh 3HAHUS 1O (HU3MKE B TPAKTHYECKYIO O00JIACTh
KHU3HEACSTETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJI€H, IPEIaraTh OPUTHHAIBHBIE TOIXO0/Ibl U PELICHMS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, TOMYCKAIOLME aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ nnpopmanmeii:

BJIQJIETh HABBIKAMM MOJIy4YEHUS MHPOpMALUU (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTU3alMI0 ¥ UHTEpPIpeTaluio MH(OpPMAalMU pa3INYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMaLUY;

UCTOJb30BaTh  CpPEACTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMN HPrOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEepeKeHMs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COAEpKaHUs B PasNUYHbIX (opmarax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
(dopMy npeacTaBleHUs U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBbIC YHUBEPCAJbHbIC YYeOHbIE 1eHCTBUSA:
OCYLIECTBJISITh  OOllleHHEe Ha Yypokax (U3MKM UM BO BHE-YPOUHOU
NEATENBbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyalud M  CMSATr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh Y HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON Y WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX NEWUCTBUNA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YjeHA KOJIJIEKTUBA,

IPUHUMATh LEIM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ IOCTWKEHUIO: COCTABIATH IUIAH JCHUCTBUHU,
pacnpenensiTh poiv ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXKAAaTh PE3YJIbTAaThl
COBMECTHOU pabOThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
oOuuit pe3ysbTar no pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHUBAaTh MWJIEU C MO3HUIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAUYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYalUsX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEITEIIBHOCTh B 00JIaCTH
bU3MKM W aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IJIAH PEIICHUS] PACUETHBIX M KauyE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON PabOTHI ¢ YIETOM HUMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATOYTCHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUsIM;

pacmMpsITh paMKH y4€OHOTO MpeJMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

nenaaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a pelIeHue;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHHMIO M IIPOSIBICHHIO JSPYAUIIMA B 00JaCTH
(M3UKH, TTOCTOSHHO MOBHIIIATh CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOIIUOHAJILHBII HHTEJIJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENIbHOM  pedJeKCHMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IMPOIECCOB, WX pe3yJbTaTOB U
OCHOBaAHUI;



MCITOJIB30BaTh MPUEMBI peIICKCHH NJIsi OIEHKH CHUTYaIlMH, BRIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBATh PUCKU W CBOCBPEMEHHO NMPHHUMATHh PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI W apPTyMEHTBHI JPYTrUX TIPH aHAIW3E pPe3yIbTaToB
TESATEITHHOCTH;

NPUHUMATH ce0s, MOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTBHI JPYTUX TIPH aHaJu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIIHOKH.

B mporiecce n0OCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
no ¢u3MKe IS YPOBHA CpPEIHEro oOImero ooOpa3oBaHus y oOO0ydarouuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WUHTEIIEKT, MIPEIMOIar afoIuiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIET0 CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIBEHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOH 3MOIIMOHAIBHOU Cephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETyJIUPOBaHMS, BKIIOUYAIOMIEIO CaMOKOHTPOJIb, YMCHHUE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUPOBATHCS K
HMOIIMOHATLHBIM U3MEHEHUSIM U TPOSIBISATE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO 1IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATBLHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPH OCYIIECTBIECHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAMBATH OTHOIICHUS
C IPYTUMU JIIOJbMU, 3800 TUTHCS, MPOSIBISATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenus B 10 kiacce mpeaMmeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD y OOYHAFOIIMXCS YMEHHM:

JEMOHCTPUPOBATh HA TMPUMEPAX POidb U MECTO (U3NKU B (POpMUPOBAHUU
COBPEMEHHOM HAy4YHOW KApPTHUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIOJIEM;

YUUTHIBaTh TPAHULIBl TMPUMEHEHUS W3YYCHHBIX (PU3UUECKUX MOJEIICH:
MarepualibHasi TOYKa, HHEpIUaibHas CUCTeMa OTCUETa, aDCOMIOTHO TBEPIOE TEIO,
WJICATBHBIN ra3, MOJICJIM CTPOEHUS T'a30B, KUAKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3apsl PU pelIeHUH PU3NUECKUX 3a]1ay;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHWKHU, MOJICKYJISIPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIECTBA U
ANEKTPOJVMHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJUHEIHOE
JBIDKEHHE, CBOOOJHOE TaJIeHHE TeJ, JBM)XXEHUE MO0 OKPYKHOCTH, HHEpIIHUs,
B3auMojiericTBue Tel, AudPy3usi, OpPOyHOBCKOE ABUKEHUE, CTPOCHHE KUIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMa TeJl MPU HarpeBaHUU (OXJIAXKIEHUH ), TETNIOBOE
paBHOBECHE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJIEHUE, KPUCTAUIM3allMs, KHUICHUE,
BJI&YKHOCTbh BO3/IyXa, MOBBIIICHUE JIaBJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXJAY NapaMeTpaMyd COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALUS TEJl, B3AUMOJCHCTBUE 3aPS/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCTOJB3Yys (DU3UUYECKUE BEIMUHMHBI:
KOOpAWHATA, NyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYyJIbC Te€Jla, KMHETHUYECKasl YHEPTUsi, MOTCHIIMATIbHAS YHEPTrus, MEXaHUYeCKas
paboTa, MeXaHWYecKass MOIINHOCTh, NPU ONHCAaHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICT HCMOJB3yeMbIX BEJIMYMH, WX OOO3HAUEHUS W CIWHUIIHI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIUE AAHHYIO (DU3NUYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TEI M TEIJIOBBIC SIBJIICHHS,
UCTIONB3yd (U3MYECKUE BEIMYWHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasi SHEPrUsi XaOTHUECKOTO JABUKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMWYECTBO TEIJIOTHl, BHYTPEHHSs H»HEprus, paboTa rasa,
KO3} (OUIIMEHT TOJIE3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATENs; IpPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIB3YEMBIX BEJIUYUH, WX
o0O3HAaueHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIIME JITAHHYIO
(Gu3MUECKYI0 BEIIMUUHY C JPYTUMH BEJIMYHHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOKMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHE BEIMYUHBI: DJIEKTPUUECKHUI 3apsi,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, TOTEHIMA, PA3HOCTh MMOTEHIINAJIOB;
Py ONHCAHUM TPABUIBHO TPAKTOBAaTh (PUIMUYECKUA CMBICT HCIOJIB3YyEMBbIX
BEUYMH, WX OOO3HAUCHHUS W EIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
TaHHYI0 (U3UYECKYIO BEJIMYHHY C IPYTUMH BEIIMYUHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHHEPruM, 3aKOH COXpPaHEHUsS HWMIYJIbCa,
MPUHIHUI CYNEPNO3ULUNA CWJI, NPUHIUII PABHONPABUS HWHEPIUMATIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHUS BEIECTBA, Ia30Bble
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbl 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUUYECKOr0 3apsna, 3akoH KyloHa, mpu 3TOM pa3iinyaTh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MATEeMATHYECKOE BBHIPAKCHHE W YCIOBHS (TPAHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAallluH, TPHOOPOB W
TEXHUYECKUX YCTPONCTB; pa3iudaTh YCJIOBHS MX O€30MaCHOTO WCIIOJIB30BAHUS B
MMOBCEITHEBHOM KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCJICJIOBAaHUIO (DPU3WYCCKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUH, IMPU ITOM
dbopmynupoBaTh TmpodlieMy/3aqadyy U TUNOTE3y Yy4yeOHOTrO  DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEJIOKEHHOTO OOOpYIOBaHUS, MPOBOJHWTH OIBIT MU
(GbOpMyITHPOBATH BHIBO/IBI,

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYUH, TIPU
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEN N3MEPCHHUI;

UCCIICIOBATh  3aBUCHMOCTH  MEXIYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPCHHH, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3NYSCKUX BEIMYHMH B
BUIe TaOIUI] ¥ TpadUKOB, JIeJaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICOBAHUS;

coOro/IaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEJICHUH WCCIICIOBAHUN B
pamMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOMN
JESTENHHOCTU C HCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOpHOTrO
000py10BaHMS;

pemiatb pacy€THbIE 3a7ayd C SBHO 3aJlaHHOM (HU3MYECKOM MOIENbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUA 3aa4H
BBIOMpPATh (U3UYCCKYIO MOJICIb, BBIJICIATh (PU3MUECCKHUE BEIMUYUHBI U (DOPMYIIBI,
HEoOXOMUMBIe ISl €€ pelleHus, MPOBOJUTh PACUETHl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOT'0 3HaUYCeHUS (PU3UYECKON BETUYUHBI,

peniaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JOTUYECKU HEIIPOTHBOPEUUBYIO
IIEMOYKY PACCYXIACHUI C ONMOpOoW Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIIN
U TIPEJICTAaBICHUSI Y4eOHON M HAYYHO-TIOMYJISIPHON MH(POpMAINU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKJIaa POCCUUCKHUX U 3aPYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYXKAIOMIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3UKE B TOBCETHEBHOW >KU3HU
TuTst o0ecredeHus: 6e30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYECKUMU



YCTPOUCTBAMH, JIJIS COXPAHEHUS 3I0POBbS U COOJIIOJICHHSI HOPM 3KOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOIIEN CPELE;
paboTaTh B IPYIINE C BBIMOJIHEHUEM PA3IMUHBIX COIIUATBHBIX POJICH,IIIaHUPOBATh
paboTy IrpyMIibl, pallMOHATBLHO PACIPEACISITh 00sI3aHHOCTH U TUIAHUPOBATH JAEATEIbHOCTD
B HECTAH/IAPTHBIX CUTyallMAX, aICKBATHO OLICHUBATH BKJIA] KaXJOTO U3 YYaCTHUKOB
TPYIIIBI B PEIIEHUE pacCMaTPUBAEMOM MPOOIEMBI.
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Kosu4yecTBO 4acoB JIeKTPOHHBbIE
Ne Jara nudpoBbie
Tema ypoka KounTtposbHbie IIpakTH4eckue op
n/n Bcero U3y4eHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcbl
o - . 05.09.2024
. Hamm‘a . Haeylz)a © Hpoip Zﬂe . Bu6muorexa LIOK
YHBIE METOJIbI TTO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIIero Mupa
Ponb u MecTo Gpusuku B 09.09.2024
5 (hopMUpPOBaHUU COBPEMEHHOM 1 bu6mmorexa [JOK
Hay4yHOH KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN NEATEIBHOCTH JIIO e
MexaHH4ECKOE ABUKECHHUE. 12.09.2024
3 OTHOCHUTEIILHOCTh MEXAaHUYECKOTO 1 bub6mmorexa [JOK
nBrkeHus. [lepemenienue, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEPHOE ITPAMOJIMHEHHOE 1 16.09.2024 bubnuorexa [{OK
IBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE MPAMOIMHEMHOE 1 19.09.2024 bub6mmorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoOe najeHue. Y CKOpeHue 1 23.09.2024 bu6nnorexa [JOK
CBOOOIHOTIO MaIeHU https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHHUE. 26.09.2024
. bubnuorexa [JOK
7 JIBr>keHHe MaTepuanbHOM TOUYKH T10 1
https://m.edsoo.ru/ff0c3ada
OKPY>XKHOCTH
8 IIpunun otHOCUTENBHOCTH [ anuies. 1 30.09.2024| Bu6amoreka LHOK
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WNuepuunanbHble CUCTEMBI OTCUETA.
[Tepselit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun 03.10.2024
9 CYNEpHO3UIHMHK CHI. BTOpOHU 3aK0H bubanorexa LLOK
ynep B - oropon - https://m.edsoo.ru/ffOc3be8
Hprotona anst MarepuaibHOU TOUKH
10 Tpernu 3akon HeroTona st 07.10.2024 | BuGnnorexa [HOK
MaTepHAITbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHMPHOro TaroreHus. Cuia 10.10.2024
11 Tsokectu. [lepBas kocMuyeckas bubanorexa OK
- HeP https://m.edsoo.ru/ff0c3d00
CKOpOCTh
12 Cuua ynpyroctu. 3akoH ['yka. Bec 14.10.2024 |  BuGnuorexa [HOK
Tena https://m.edsoo.ru/ff0c3e18
. gnna tperus. Koaddumment tpenus. 17.10.2024 BuGmorexa LLOK
118 CONPOTHBICHITL TIPH ABIDKCHHH https://m.edsoo.ru/ff0c3f76
Teja B )KUJIKOCTH WIJIU Ta3e
ITocTynaTe bHOE M BPAIATENbHOE 21.10.2024
14 JBMDKEHHE aOCOIOTHO TBEPIOTO TEJA. Bu6morexa ITOK
MowmenT cuibl. [1nedo cunel. Ycenosus https://m.edsoo.ru/ff0c41a6
pPaBHOBECHS TBEPIOTO TEa
NMnynsc MaTepraabHOW TOYKH, 24.10.2024
15 CHCTE€MBI MAaTEPUATBHBIX TOYEK. bubnuorexa [IOK
Nmnynec cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysnbca. PeakTuBHOE IBUKEHUE
Pabora 1 MOIIHOCTH CHJIBL. 07.11.2024
16 KuHeTnueckas SHEprus MaTepHaabHOR bu6nnorexa [JOK
Touku. Teopema 06 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KHUHETUYECKOU SHEPTUH
17 IToTenuuanbHas SHEPTHUS. 11.11.2024 bubnuorexa [JOK
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IToreHmansHast HEPTUS YIIPYTO
ne(OPMUPOBAHHOM TIPYKUHBIL.
[ToTrenumansHas sHEpTUs Tesia BOIU3U
IIOBEPXHOCTH 3€MIIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHIHANBHBIE ¥ HETIOTEHIHAIBHBIE
cuibl. CBsi3b pabOTHI
HETOTEHI[MATIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTMU CUCTEMBI TEJL.
3aKOH COXPAHEHHSI MEXaHUIECKOU

SHEPTHH

14.11.2024

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

19

JlabopatopHas paboTa
«HccnenoBanne cBA3U pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUUYECKOH IHEPruu
TeJla Ha IPUMEpPE PaCTSIKEHUS
PE3UHOBOTO KI'yTay

18.11.2024

20

KonTponpnas pabora mo Teme
«Kunemaruka. JlmnaMuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE)»

21.11.2024

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

21

OCHOBHBIE TOJOKEHHS MOJICKYIISPHO-
KHHETUYeCKOH Teopun. bpoyHoBCcKOe
nemwkenue. Iudpysus

25.11.2024

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

22

XapaxkTep ABUKEHUS U
B3aMMOJIEMCTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHus ra30B, KU JAKOCTEN
U TBEPABIX TEN

28.11.2024

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTossHHas ABoraapo

02.12.2024

24

TennoBoe paBHOBecue. Temmeparypa

05.12.2024
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u eé usmepenue. lllkana Temmneparyp

Lennscus
25 Uneansueiii raz3 B8 MKT. OcroBHOE 09.12.2024 bubaunorexa IJOK
ypaBueane MKT https://m.edsoo.ru/ffOc4fde
AOcommoTHas TeMrepaTypa Kak mepa 12.12.2024
26 cpeaHell KHHETUYECKON 3HEepPTruu bu6mmorexa [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlansToHa. 'a30BEIE 3aKOHBI 16.12.2024
JlabGopaTopHas padbora 19.12.2024
28 «HMccmenoBanne 3aBUCUMOCTH MEXKIY
rmapamMeTpaMn COCTOSTHHSI
pa3peskeHHOTO raza
99 W3ompomeccs B uaeanbHOM ra3e u ux 23.12.2024 | bubauoreka [[OK
rpaduuecKoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss HEeprus 26.12.2024
TEPMOJMHAMHYECKOH CHCTEMBI U
30 Croco0bl e€ n3MeHenus. KomuuecTBo bubnuorexa IIOK
TeIUIOTHI ¥ paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
9HEPrusi OHOATOMHOI'O UACATBEHOI0
rasa
31 Bi1b! Temonepeaun 09.01.2025| bubauorexa [IOK
https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEMI0EMKOCTh BEI[ECTBA. 13.01.2025
32 K§HHH60TBO TEIJIOTHI IPU : bubmioreta [JOK
. https://m.edsoo.ru/ff0c5c36
Terionepeaaye. AauabaTHbIA MPOIeCce
33 [TepBblil 3aKOH TEPMOJIUHAMHUKHU U €TO 16.01.2025 | bubamoreka [JOK

OPpUMCHCHUC K U30IIpoHccCcaM

https://m.edsoo.ru/ff0c5efc
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HeobpatuMocTts mporieccoB B 20.01.2025
34 B s nax bu6nuorexa [JOK
HIPHPOJIE. BTOPOH 3aKOR https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH
35 punnun nevicreus u K11/ TennoBoit 23.01.2025 bubaunorexa IJOK
MaIlIuHBbI https://m.edsoo.ru/ff0c600a
36 [ukn Kapuo u ero KIT/I 27.01.2025
37 DKOoJIOruIecKue mpodIIeMbl 30.01.2025
TEIUIOdHEPT e THKHU
38 Oo6o0mmatonumii ypok «MosnekyaspHas 03.02.2025 | bubauorexa [[OK
¢uszuka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponeuas pabora mo reme 06.02.2025
39 «MOJII::K TIST HaI;I ¢usuka. OCHOBBI bubanorexa OK
Y2Up ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHIKH
40 [Tapoobpa3oBanue 1 KOH/ICHCAITUS. 10.02.2025 | bubauoreka [IOK
Wcnmapenune u Kutenne https://m.edsoo.ru/ff0c63b6
AOCONIOTHAs U OTHOCUTEJbHASL 13.02.2025
41 BJIQKHOCTH BO3/1yXa. HachleHHbIi brbamorexa [OK
Ay H https://m.edsoo.ru/ffoc64d8
nap
Teepmoe Teno. Kpucramnuueckue u 17.02.2025
42 aMmop¢HbIe Tesla. AHU30TPOIHUS bubnuorexa [IOK
CBOMCTB KpHCTaIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTephabl
II . .02.
o | S e— 992205 | iyt
8 ' https://m.edsoo.ru/ff0c6708
CyOnumanus
44 VYpaBHeHuUE TEmI0BOro 6agaHca 27.02.2025 Bubanorexa [OK

https://m.edsoo.ru/ff0c6820
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. DneKTpu3ays Tel. DIEKTPHIECKUT 03.03.2025 BuGmiorexa LOK
3. Jlpa BUAA DMCKTPHICCKIX https://m.edsoo.ru/ffOc6bcc
3apsa0B
[TpOBOAHKKY, TUITEKTPUKH H 06.03.2025

46 MOJTYIIPOBOJHUKHU. 3aKOH COXpPaHEHHS bubmorera LHOK

YHpoBoA ’ P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUECKOTO 3apsijia
B I 3 13.03.2025
“ K3aHMoniI:ICTBHe 32\1’p;111013 aKoH ) Bumorexa LIOK
yioHa. TOUYEUHBIM DIIEKTPUIECKUN httos://m.edsoo.ru/ff0c6ced
3apsij
Hanpsuk€HHOCTD 2JIEKTPHIECKOTO 17.03.2025

48 nond. IIpuHnun cyneprnosunun bubnuorexa [{OK
SNIEKTPUYECKUX MoJed. JInHun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa CHIl SJIEKTPOCTATHYECKOTO 20.03.2025

49 noind. [Torennnan. Pasnocts bubmmnorexa I{OK

’ At https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[TpOBOIHHMKY U TUIICKTPUKH B 24.03.2025
Bubauoreka [JOK
50 AJIEKTPOCTATHIECKOM ITOJIE.
https://m.edsoo.ru/ff0c7018
JlusneKkTpudeckasi MPOHUIIAEMOCTh
51 ) 3 K 27.03.2025 | bubmuorexa [IOK
HICKTPOCMICOCTE. ROMACHCATOP https://m.edso0.ru/ff0c7126

- 9J‘I€KTp0éMKOCT; IJIOCKOTO 31.03.2025 BuGanorexa LLOK
KOHJIeHCATopa. DHEPIrHs 3apsHKCHHOTO hitps://m.edsoo.ru/f0CT2C0
KOHJIEHCAaTopa

53 Jla6opatopHas paGora "M3zmepenue 03.04.2025
3JICKTPOEMKOCTH KOHeHCcaTOpa"

E4 [MpuHUMD JEHCTBUS U IPUMEHEHHE 14.04.2025

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O
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ammaparta, CTpyHHOro pHHTepa.
DneKkTpocTaTHYecKas 3aluTa.
3a3eMiIeHHE 3JIEKTPONpPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €TO
cyiectBoBanus. [10CTOSIHHBIN TOK.
Cuia Toka. Hanpsixkenue.
Conpotusnenue. 3akon Oma st
ydacTKa enu

17.04.2025

56

[TocnenoBarenbHOE, TapaIeIEHOE,
CMEIIaHHOE COCAHMHCHHE
NMpoBOTHUKOB. JlabopaTopHas pabora
«/3y4eHne cMemanHOr0 COeIMHEHHS

PE3UCTOPOB»

21.04.2025

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

57

PaGoTa u MOIITHOCTB 3JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

24.04.2025

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

58

3akon OMa Jutst TOJTHOM (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenune DJIC uCTOUHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHHS)

29.04.2025

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

59

DJeKTPOHHAs MPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBJICHUS] METAJIJIOB OT
temnepatypbl. CBepXNpOBOAMMOCTh

05.05.2025

60

DIEKTPUYECKUH TOK B BAKYYME.
CBOMCTBA 3JIEKTPOHHBIX MY4KOB

08.05.2025

61

[TonynpoBogHuku, ux coOCTBEHHAs U
IpHMecHas NpoBOAUMOCTh. CBOUCTBA
p—n-nepexona. IloxynpoBOAHUKOBBIE

12.05.2025

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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npuOoOpHI

DIIEKTPUYECKUHU TOK B PaCTBOPaX 15.05.2025

62 pacruiaBax 3JEKTPOJIHUTOB. 1 bu6muorexa [JOK
DNEKTPONUTHYECKAs JAUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIN3
DIIEKTPUYIECKUH TOK B ra3ax.

63 CaMOCTOHTeHLHBII/IUF 1 15.05.2025 Bu6nuorexa [JOK
HECAMOCTOSITENbHBIN pa3paa. MoaHusL. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexTpudyeckue npudopsl U 19.05.2025

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bub6mmorexa [JOK
npumMeHenue. IlpaBuna TexHukn https://m.edsoo.ru/ff0c86fc
06€30MacHOCTH

65 O6o06maromuii ypox 1 22.05.2025 | Bu6nuorexa LIOK
«DIEKTpOINHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbpnas pabora mo Teme 26.05.2025

66 «9nekrpocratuka. [locTosHHBIN 1 bubnuorexa [{OK
ANIEKTPUYCCKUH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX cpeaax»

67 PezepBHbiil ypok. KonTponbHas 1 26.05.2025 bub6mmorexa [JOK
pabota 1o TeMe "DIeKTpoJruHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHEbIil ypok. O0o0maronuii ypok 1 98.05.2025 bub6mmorexa [JOK
no temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* ®dusuka, 10 knace/ Mskumies I'.5.,byxosneB b.b.,Cotckuit H.H mox penakuueit

[TapdenTreBoii H.A., Akunonepnoe odmectBo «M3natensctBo «IIpocBemnienney

METOANYECKHUE MATEPHAJIbBI JJIAA YUUTEJIA

1. ®epepanbHblil TOCYJapCTBEHHBIN 00pa30BaTEIbHbIA CTAHAAPT CPEAHETO
(monHoro) obmero oopazoBanus. Crapmias mkosa. 10-11 knaccsl. - YTBepxkieH
npuka3zom Ne 413 Muno6puayku Poccun.

2. Mskumes I'.5. u np. ®usmuka. 10 kmace. Yaebnuk. - M.: [IpocBemenune, 2022.

3. Peanusanus o6pa3oBaTe/IbHBIX IPOrPaMM eCTECTBEHHOHAYYHOMH U
TEXHOJIOTMYEeCKOi HalpaBJIeHHOCTel 10 (pu3uKe ¢ NCIMOJIb30BaAHUEM
ooopynoBanus neHTpa «TOUKA POCTA»7-11 knaccel/MUHHCTEPCTBO
npocBeenus Poceniickoii @enepauun/,2024r.

4. TlapdentreBa H.A. CoopHuK 3a1au 1o gusuke. 10-11 xnaccel. — M.:
[Ipoceemenue, — 2022.

5. IunoB B.®. Iloypounoe mnanuposanue no ¢usuke. 10-11 knaccel. [Tocobue ms
yautenen o0meoopa3oBart. opranuzanuid. - M.: [IpocBemenue, 2022.

6. Mapon A.E., Mapon E.A. ®usuka 10 k1. Jlugakruaeckue matepuaibl.- M.: JIpoda,
2023

7. Mapon E.A. ®usuka. 10 k1. OnopHbIe KOHCTIEKTHI U Pa3HOYPOBHEBBIC 3aJaHMUS. -
CII6.: OO0 «Buxropwus mtrocy, 2022.

8. Crangaptel BTOpOro rmnokoJjieHusi. IlpumepHble mnporpaMmbl 1O  y4eOHBIM
npeameram. @usuka 10 — 11 kimacesl. — M.: «IIpocBemenuey, 2022.

9. CranpmapTtel BTOpOro mnokoJsieHus. IlpumepHas  ocHOBHas oOpa3oBaTelbHAs
nporpamma oopasoBaTesibHOTO yupexaeHus. OcHoBHas mkoja.— M.: [Ipocsemnienue, 2022.

10. PermkeBuy A.I1. CoopHuk 3amau o ¢usuke. 10 — 11 xmacc. — M.: Ipoda, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 www.uchportal.ru -yaurensckuit mopran
2 http://markx.narod.ru/pic/ - ¢pusuka B mikoJe.

3 http://festival.1september.ru/articles/ - hecrupans negaroruyeckux uaeit
«OTKPBITBIN YPOK».

4 http:/www.fizika.ru/ - caift amst yantesneit QU3UKH U UX YICHHKOB.

5 http :// school - collection . edu . ru / - exunas xomrekuus IIOPoB.

6 http://www.physics.ru/ - marepuais o usuke.
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