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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢usuke 6a30BOr0 ypoBHS Ha YPOBHE CpefHero oOmiero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUW M TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOMN
obpazoBarenpHOM TporpamMmbl, mpeacTaBieHHbIx B DPI'OC COO, a Takxke c yuyéroMm
denepanbHOil paboveil mporpaMMbl BOCHUTAHUS M KOHLEMIHMH TPENOAABaHUS y4eOHOTO
npenmera «@u3znka» B 00pa3oBaTeNbHBIX oOpraHum3anusax Poccuiickoit ®Denepammm,
peanu3yonmx OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copepkanue mporpaMmbl Mo (U3MKE HANpaBiIeHO Ha (QOpPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHupa oOydatouiuxcs 10 kinaccoB npu o0yyeHUH uX (pusuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOrO monxona. IIporpamma mo ¢Qusmke
cootBercTBYeT TpeboBanusaM PI'OC COO k miaaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM H
MeTanpeJMETHBIM pe3yjibTaTaM 00y4YeHHs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh peau3aliu
MEXKIIPEIMETHBIX CBSI3eH (PU3UKU C €CTeCTBEHHO-HAYYHBIMH YUEOHBIMU NpeaMeTamu. B Heit
OTPEAEISAIOTCS OCHOBHBIC LEJAM U3y4YeHHUs (U3UKH HAa YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl, IUTAaHUPYEMbIE pE3yJbTaThl OCBOGHUS Kypca (UBUKUA: JUYHOCTHEIE,
MeTarnpeJMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma no pu3uke BKIIOYAET:

e IUIAHMPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (Pu3uMKd Ha 0a30BOM YypOBHE, B TOM

YHClie IPEAMETHBIC PE3YIbTATHI IO TO/IaM 00YUYEHUS;

e cojepkaHue ydueOHoro nmpeamera « Pu3nkay 1mo rogaMm oOydeHwusl.

®du3nka Kak Hayka O HauOosnee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYNAas B KayecTBE
y4eOHOro mnpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HAHHM 00
okpyxkatomeM mupe. llkonbHbIN Kype GU3UKHA — CUCTEMOOOPA3YIOMUN Jisi €CTECTBEHHO-
HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHUH, M3y4aeMbIX XUMUEH, Ouosioruei, usnueckoil reorpadueid U acTpOHOMHUEH.
Hcnonp3oBaHne W akTUBHOE TpPUMEHEHHE (U3MYECKUX 3HAHWUN OMpPENeNsieT XapakTep H
pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cdepe HSHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, IMOJIYYEHHS] HOBBIX MAaTepuajoB C 3aJaHHBIMH CBOWCTBaMHM MU Apyrux. M3yuenue
(GU3UKY BHOCUT OCHOBHOM BKJIaJ B (hOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4Jaroruxcsi, B (OpPMHPOBAaHWE YMEHUW NPUMEHATh HAYYHBI METOJNl TO3HAHWS TIPH
BBITIOJIHEHUU UMHU YY€OHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca pu3uku U1 YpOBHSI CpeAHEro oOuiero oOpa3oBaHUs MOJIOXKEH P
ujel, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 OCTPOSHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEM KypC SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJECPKUT MaTepHall U3 BCEX Pa3fesioB (DU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOM,
TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl Marepuan Kypca (U3HKKM OOBEAMHEH
BOKPYT (pu3nUeCKuX Teopuil. Bemymmm B Kypce sBisieTcs: GOpMUPOBAHHE TIPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE€  peanusamusi  mpeanosiaraeT  MCIHOJIb30BaHHE
TYMAHUTAPHOTO MOTEHIMaNna (PU3NYECKONM HAyKH, OCMBICIECHUE CBA3U PA3BUTHUS (PU3UKHU C



pa3BuUTHEM  0O0IlecTBa, a Takke C MHPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH U
AKOJOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonou nanpasnrennocmu. Kypc ¢GuU3MKM TOpennonaraer 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKUX IMPUIOKEHUN HM3YyUYEHHBIX TEOpUU H
3aKOHOB.

Hoes skonoeuzayuu peanuzyercs MOCPEACTBOM BBEACHHS AJIEMEHTOB COJEpkKaHUS,
NOCBSIIIEHHBIX 3KOJOTMYECKUM MPOOJIEMAM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C PA3BUTHEM
TEXHUKHM M  TEXHOJOTMH, a Takke OOCyXAeHHs mnpoOjJeM  palrOHAIBHOTO
IPUPOAOIIONH30BAHUS U IKOJIOTUYECKON O€30MacHOCTH.

CrepxHEBbIMU 3JIEMEHTaMU Kypca (PU3UMKH HA YPOBHE CPEJHEro oO0uiero oopa3zoBaHus
ABISIIOTCS (pu3nueckue Teopuu (PopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPE MOCTPOCHUS
¢uznyeckoil TeopuH, poiu (yHIAMEHTAIbHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
MPEICTAaBICHUSX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPH, JIJIsl OMIMCAHUS €CTECTBEHHO-
HAYYHBIX SBJIEHUU U MPOLIECCOB).

CucTeMHO-AESTETLHOCTHBIN MOAX0J] B Kypce (PU3MKU peaau3yeTcsl Mpexe BCEro 3a
CU€T OpraHu3alliyd 3KCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatomuxcs. s 6a3oBoro
YpOBHS Kypca (DU3UKU — 3TO MCIOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
SKCIIEPUMEHTOB U J1a00paTOpHBIX pabOT, KOTOPhIE B MporpaMmMe no ¢pusznke oObeIUHEHBI B
oO0lIMI CNHCOK YYEHMUYECKHMX NPAKTUYECKHUX padoT. BeineneHue B yKa3aHHOM IE€pEUHE
1a00paTOpHBIX pabOT, NPOBOAUMBIX JJiI KOHTPOJS U OLEHKH, OCYIIECTBIISETCS
y4acTHHKaMU 00pa30oBaTeNbHOTO Mpollecca MCXONsd U3 OCOOCHHOCTEW IJIaHUPOBAHUS U
ocHaileHuss kabunera ¢usuku. [Ipm 3TOM oOecneunBaercs OBJIaJACHHE OO0YYaAIOIIUMUCS
YMEHUSIMUA MPOBOJAUTH KOCBEHHBIE U3MEPEHHUS, HCCICIOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH U IIOCTAHOBKY ONBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHuE YNENSETCS PELICHUI0 Pacu€THBIX M KayecTBEHHBbIX 3anay. [Ipum
3TOM JJIsl PACUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 33Ja4d C SIBHO 3aJlaHHOM (hU3HMUECKOM
MOJIEJIBIO, TIO3BOJISIFOIIME TPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pazziena Kypca, TaK U MHTETPHUPYS 3HAHUS U3 pa3HbIX pa3fenoB. /[ kauyecTBEHHBIX 3a1ad
MPUOPUTETOM SBJISIOTCSl 3aJjaHUsi HAa OOBSICHEHUE MNPOTEKaHUs (DUINYECKUX SIBICHHUN U
IIPOLIECCOB B OKPYXKAIOILIEH ®KU3HU, TPEOyIoIne BbIOOpa PU3NUECKON MOACIHU ISl CUTYaLUH
IPAKTUKO-OPUEHTUPOBAHHOI'O XapakKTepa.

B cootrBerctBum c tpeboBanusimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mpoiiecca 0a30Bbl ypOBEHb Kypca (M3HKKM HAa YPOBHE CPEIHETO
o01ero o0pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSAX MPEIMETHOTO KaOHeTa (U3UKU WU B
YCIIOBUSIX HMHTETPUPOBAHHOTO KaOMHETa NPEIMETOB E€CTECTBEHHO-HAYYyHOTo IHKiIa. B
kaOuHere (U3MKK MOMDKHO OBITh HeoOXoauMoe mabopaTopHoe OOOpyAOBaHHE IS
BBITIOJIHEHUS YKa3aHHBIX B NpOrpaMme Mo (PU3MKE YUYEHWYECKHX MPAKTHUYECKUX paboT U
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpaninoHHOe 000pyaoBaHuE (OPMUPYETCS B COOTBETCTBUM C TMPUHIIUIIOM
MUHUMAJIBHON AOCTaTOYHOCTU U OOECHEYMBAET NMOCTAHOBKY IEPEUMCIEHHBIX B IPOrpaMMe
10 (U3UKE KIFOYEBBIX IEMOHCTPAIUI IJIs1 UCCIEAOBAHUS U3yYaeMbIX SIBIICHUN U MTPOIIECCOB,
SMIIMPUYECKUX U PYHIAMEHTAJIbHBIX 3aKOHOB, X TEXHUUYECKUX MPUMEHEHUH.



JIaGopaTopHoe 000pyaOBaHUE Ul YUEHUUECKUX MPAKTUYECKUX paboT popmupyercs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M O0ECIEYMBAETCS B pacu€re OJHOI0 KOMIUIEKTa Ha JBYX
oOyuaronuxcs. TemaTHyeckue KOMIUIEKTBI JJAOOPATOPHOIO OOOpPYAOBAaHUS TOJIKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUI€ LHU(POBBIX JAOOPATOPUIA.

OCHOBHBIMU 1EJISIMU U3y4€HHS] PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE HWHTEpPECAa W CTPEMJICHUS OOYYaIOIMUXCS K HAYYHOMY H3YYCHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUH O HAYYHOM MeETOJIe TIO3HaHWS u (HOPMUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

dbopMHupOBaHWEe HAYYHOTO MHPOBO33PEHUS KakK pe3yjibTaTa W3yYCeHHUS OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;

dbopMupoBaHHE YMEHUH OOBSCHATH SIBJICHUS C WCIOJIB30BAaHUEM (DHU3HMUECKHUX
3HAHHWH M HaYYHBIX JIOKA3aTEIbCTB;

dbopMHupOBaHWE TPEACTABICHUNH O poidu (PU3WKM IS pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHHE 3THUX Iele 00eCreunBaeTCs PelICHHEeM CICAYIOINX 3a/ad B MpoIiecce
n3yudeHus Kypca GU3UKH Ha YPOBHE CpeIHEero o0Iero oopa3oBaHus:

NpUOOpPETEHNE CHCTEMbl 3HAaHUW 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMHUKY,
KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHWE YMEHUN MNPUMEHSTh TEOPETHUECKUE 3HAHUSA ISl OOBSICHEHUS
(U3NYECKUX SABJICHUM B MNPUPOJAE W IS TNPUHATHA TNPAKTHUYECKUX PEIICHU B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHUE CIOCOOOB pEIICHUs pa3iIMyYHbIX 3a7ad C SIBHO 3aJaHHOM (hH3MUEecKOin
MOJIEbIO, 3aJad, MOJPAa3yMEBAIOIINX CAMOCTOATEIbHOE CO3JaHHe (PU3NUECKON
MOJIEJIY, aJICKBATHOM YCIIOBUSAM 331a4H;

NOHUMaHHEe (PU3NYECKUX OCHOB U MPUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPELY;

OBJIAJICHUE METOJJaMHU  CaMOCTOATENbHOTO  IUIAHUPOBAaHUS M MPOBEACHUS
(U3NYECKMX OKCIIEPUMEHTOB, aHalIM3a M  HHTEpPOpETaluH  HUH(pOpMaLuH,
OIPEENICHHS] TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

CO3JaHME YCIOBUM I Pa3BUTUS YMEHUH IPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha uzyuenue ¢usuku (0a30BbIil ypOBEHL) Ha YPOBHE CPEIHETO OOIEro 00pa3zoBaHUs
otBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Hegento), B 11 kinacce — 68 yacos (2
gaca B HEJIETIIO).

[Ipennmaraemerii B IporpamMme 1o (pu3MKe mepedeHb Ja0OpaTOPHBIX M MPAKTHYCCKUX
paboT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JAeJIaeT BHIOOP IMPOBEACHHS JTaOOpPaTOPHBIX
paboT 1 OMBITOB C YUETOM MHAUBUAYATHHBIX OCOOCHHOCTEN 00yJarOIIMXCA.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka O mpupone. HaydHple METOIBI MO3HAHMS OKPYXKAOIIETO
Mupa. Posb DOKCriepuMeHTa M TEOpUM B IpOLECCE IO3HAHUA IPUPOJBL.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MUYECKUX SIBICHUNA M mpoueccoB. HayuHble TUMOTE3bI.
®duszuveckre 3aKOHbI U TEOpPHH. | paHHIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb n MecTto Qu3uku B GOpMUPOBAHMU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u IUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTe€pUalibHOW TOYKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJUHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYTH H NEPEMEIICHUSA
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUs.

KpuBommnHennoe  nBukeHue. J[BUKEHHE  MaTepUallbHOW TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepron u wactora obparnienus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC NEpEaadu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3Mepenune yckopeHust CBOOOHOTO MaAeHuUs.

Hanpapnenue cKOpocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyeHne HEpaBHOMEPHOTO JABHMXKEHHUS C LIEJBbIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, HPOWIEHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
IUI MaTepUaabHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (moxosi, ckoyibkeHus1, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus: nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKECHUU TEJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEJIBHO OcH BpaumieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOAIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHHUH.

CpaBHeHUME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBeCHs TBEPAOro Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMaliyi.

HccnenoBanue ycloBHM pPaBHOBECHS TBEPAOrO TEJNA, HUMEIOLUIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

Nmnynbe MarepuaqbHOM TOYKH (Teia), CUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbc cuiibl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeakTtuBHOE ABMKEHUE.

Pa6ora cuiabl. MOITHOCTD CHITHL.

Kunernueckass sHepruss MarepualbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[ToTenumnanbHas SHEprusl. [ToTenuuanbHast SHEprus YIpyro
neOopMUpPOBAaHHOM  TIPYXKHWHBI.  I[loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKONW HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOU SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoWCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMIKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KUHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MouiekyisipHasi (pU3NKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTUIl BewlecTtsa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJekyll. KonunyecTBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenscus.



Mopens  upeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpHM HJIEabHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mmepa
CpEIHEM KWUHETUYECKOW DSHEPrMHU TEIJIOBOrO JABMKEHHMsA vactul rasza. [llkana
temneparyp KensBuna. I'a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Knanenpona.
3akoH JlanbroHa. M30mponeccsl B UAECATBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BemnecTBa. ['paduueckoe mnpeacTaBIeHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]Ty TapaMETPAMU COCTOSIHUSL Pa3peKEHHOT0
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KommyecTBo Temnotsl U padbota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAJIBHOro  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonudecTBo TemIoThl IpH TEIionepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. I['padudeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPO1IECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEUCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIIOBBIX MamuHax. KoadduimeHt mnose3Horo
neiictBus TteroBo mammubl. [{ukn KapHo m ero ko3dduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW J3HEpPruM Teja IMPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OyTBUTKM TIOJ JIEWCTBHEM CKAaTOro BO31yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEpPruu (TeMIiepaTyphbl) Tea Ipu Terlonepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEII BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcalus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3Ayxa. HacwlllleHHBbIH map. YaelbHas TeImioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE Marepuanbl. [lnaBieHue u
KpUcTaJTM3anus. Y ieabHasl TerioTa miaBienus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckne yCTpONCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJIYyUYCHHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEepPUalOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBanus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIIIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

N3mepeHre 0THOCUTENBLHON BIIaXKHOCTU BO3yXa.

Paznen 4. DjekTpoauHAMHMKA
Tema 1. Inekmpocmamuka
OnexTpuzaumst Tell. OJEeKTpUYecKHil 3apsan. J(Ba Buaa 3IEKTpHUYECKUX
3apsA0B. IIpOBOOHUKH, IOURJIEKTPUKU M TOJYNPOBOJAHHMKU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUECKHAN 3apsI.
Onextpuueckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. [lpuHinmn



CYHEPHO3ULIUNA DIEKTPUYECKUX Iosien. JIMHMKM HAnpsyKEHHOCTH JIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatmdyeckoro  mosis.  I[lorenuman.  PasHocTh
MOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JludnexkTpuyeckas MpOHULAEMOCTb.

OnekTpoéMKoCcTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETp, DJJEKTPOCTaTHYECKas 3allUuTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLNI IEUCTBUSA dJIEKTPOMETPA.

B3aumopericTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIU
IJTACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAM TOK. YCIIOBUS CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTostHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y ICIBHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTB
ANEKTPUUYECKOTO TOKA.

DNEKTPOJABWXKYILASA CHJIA U BHYTPEHHEE CONPOTHBIIEHUE HCTOYHUKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpuyecKoi nenu. KopoTkoe 3aMbIKaHueE.

DOnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CobOcTBeHHas 151 IPUMECHAS IIPOBOJAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—n-niepexosa. [1oxynpoBogHUKOBBIE TPUOOPBHI.

DONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JIJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs JUCCOUMALNS. DIEKTPOIIH3.



DJNeKTpuuecKuii TOK B Tra3zax. CamMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monnus. [Lnazma.

TexHudyeckre yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, HWCTOYHHKUA TOKa, OAJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUTOLIAAM MTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CmMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

IIpsmoe w3MepeHHe JSIEKTPOABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoii pa3psa M IpOBOJAUMOCTb BO3yXA.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEmaHHOro COEIMHEHUS PEUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snextpomnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiacce ocymiecTBISIETCS €
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypCaMHM MaTE€MAaTHUKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYyYHOI'O
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (uU3MUecKas BEIUYMHA, 3aKOH,
TEOpusi, HAOII0ICHNE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MO/IENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHMM, JMHEWHas (yHKIHA,
napabona, runep6osia, Ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocus: mMexaHudeckoe IBUKEHUE B KMBOW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS TUCCOIUAINS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHUE ABIKEHUH C HCTIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUS B TEXHUKE, TOJIIMITHUKN, WCIOIb30BaHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOMHA, OBITOBON XOJIOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM YHCJIE HAHOMATEpPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DIIEKTPOHATPEBATEIHLHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEIO
OBILIEI'O OBPA3OBAHUA

OcBoenne yuebHoro npeamera «dusnkay Ha ypoBHE CpeHET0 00IIero oopazoBanusi (0a30BbIM YpPOBEHB) JOJKHO
00ecCIeunTh JOCTKEHUE CIeAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOro npeaMera « Du3nkay JIOHKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAIlN/, TO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
OOIIIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITAa M OMBITA JEATEILHOCTH B IMPOIECCE peau3alliid OCHOBHBIX HAIPABJICHHIMA
BOCIIUTATEJILHOM JI€STEIbHOCTH, B TOM YKCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOW MO3ZUIIMKA OOYYAFOIIETOCsI KaK aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCHUUCKOTO
00I11eCTBA;

MPUHSATHE TPATUIIMOHHBIX O0IIEUETOBEYECKUX T'YMAHUCTHUECKUX U JEMOKPATUUECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpPEcax TIpakJaHCKOro oOIlecTBa, y4acTBOBAaTh B
caMOYTIpaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJIEHCTBOBATH C COIMATILHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (DYHKITUSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETLHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUSA

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPAKIAHCKONW UCHTUIHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCHUUCKUX YyUEHBIX B 00JaCTH (HUBUKU U
TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh Ha MOPAIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAst SCTETUKY HAYYHOT'O TBOPUECTBA, MPUCYIIIETO (PU3NUECKON HAYKE;

5) Tpy10BOr0 BOCIMTAHMS:

HMHTEpeC K pazinuHbIM chepaM npodeccuoHaabHOM JeITeIbHOCTH, B TOM YHCIIE CBS3aHHBIM ¢ (PM3UKOU M TEXHUKOM,
YMEHHE COBEPILIATh OCO3HAHHBIN BBIOOp Oyayliel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBL;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO0 U caMO0Opa30BaHMIO B 007aCTH (M3HKU HA TIPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rN49eCKOro BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPhI, 0CO3HAHHUE TJI00ATBLHOTO XapaKTepa SKOJIOTHUYECKUX MTPoOIieM;

IJITAHUPOBAHUE U OCYIIECTBIICHHE JEUCTBUI B OKPYKAIOIIEH Cpeiec Ha OCHOBE 3HAHUS 1IeJiel YCTOMUYMBOTO Pa3BUTHUS
YeJI0BEYECTBA;

pacHIMpeHUe ONbITA JEATEILHOCTH SKOJOTUYECKON HAMTPABICHHOCTH Ha OCHOBE UMEIOLTUXCS 3HAHUMU 0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMUSA:

c(hopMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAYyYHOU JesATEIHHOCTH, TOTOBHOCTD B MPOIIECCE U3YUCHHS (DU3UKU OCYIIECTBISTh TPOSKTHYIO
U UCCIIEIOBATEIBCKYIO NEATEIbHOCTh MHIMBUIYATIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS

ba3zoBbie Jiornyeckue aeicTBUA:
CaMOCTOSITeNILHO (hOPMYJIMPOBATh M aKTyaJU3UPOBaTh IPoOJIeMy, paccCMaTpruBaTh €€ BCECTOPOHHE;
ONPEAEHATH eI AEATCIbHOCTH, 3aJaBaTh MAPAMETPHI U KPUTEPUU UX JOCTHUKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH ¥ TPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBJICHUSIX;



pa3pabaThiBaTh IUTAH DPEMICHUS TPOOJIEeMbl ¢ YUETOM aHajin3a HMMEIONIUXCS MaTepHANbHBIX W HEeMaTepUabHBIX
pPECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBHE pPE3YyJIbTATOB IIEISM, OIIEHUBATh PHUCKU
MOCJEICTBUM AEITEIbHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pPabOTy B YCIOBUSX PEATbHOTO, BHUPTYaIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJEHCTBUS;

pPa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

BIIAJICTh HAYYHON TEPMUHOJIOTUEHN, KITFOYEBBIMU MOHITHAMU U METOJIaMU (DU3UIECKON HAYKH;

BJIa/IETh HABBIKAMH y4€OHO-MCCIE0BATEIbCKON U MPOEKTHOM JEATENHHOCTU B 00JIaCTU (PU3UKHU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEJILHOMY TIOMCKY METOJOB pElIeHus 3adady (PU3NYECKOTO COJACpKaHUs, MPUMEHEHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMUS;

BIAJCTh BHUJAMH JEATEIHLHOCTH II0 TOJYyYEHHWIO HOBOTO 3HAaHUS, €ro WHTEPHIpEeTalid, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3TUYHBIX YUYEOHBIX CUTYAIMIX, B TOM YHCIIE TIPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISBJISITH IPUUUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UPOBaTh 3aJa4y, BBIABUTATh THUIOTE3Y €€ peIleHus, HaXOIUTh
apryMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPIKJCHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJM3UPOBATh TOJYUYEHHBIE B XOJE PEIICHHS 3a/Jauyd pe3yJbTaTbl, KPUTHUECKU OLEHHUBATh UX JOCTOBEPHOCTb,
IPOTHO3UPOBATh U3BMEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYJUPOBATH COOCTBEHHBIC 3aJa4l B 0Opa30BaTEIbHOMN JESITEIBLHOCTH, B TOM YHCIIE MPU U3YUYECHUU
busuky;

J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHBATh IPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh JKU3HEACATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAJIBHBIC MMOJIXO0/Ibl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMTYyCKAIOIINE aJTbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:



BIIAJICTh HABBIKAMHU TIONy4YeHHs] HHPOpManuud (U3UIECKOTO COJEPKAHWsI W3 WMCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBIISTh MOUCK, aHAJIN3, CUCTEMATH3AIMI0 U MHTEPIPETAINI0 WH(OPMAIIUK Pa3IMYHbIX BHIIOB U
dhopmM npeacTaBIeHNUS,

OIICHWBATh JJOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPE/ICTBA WH()OPMAIMOHHBIX W KOMMYHHMKAIMOHHBIX TEXHOJOTHH B PEIIEHUM KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OpPTaHU3aIMOHHBIX 3a7ad C COONIOJCHHEM TpeOOBaHWW SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, peCypCcOCcOepPEeKeHHSI, PABOBBIX M ATHYECKUX HOPM, HOpM MH(POPMAITMOHHOM 0€301TaCHOCTH;

co37aBaTh TEKCTHI (DU3UYECKOTO COJCPKAHWS B Pa3IUYHBIX (opmaTax ¢ yd4€ToM Ha3HadyeHHWs WH(pOpMAIUU |
IEJIEBOM ayTUTOPUH, BEIOWpAs ONTUMATIBHYIO (hOpMY TIPEICTABICHUS i BU3yaTH3aIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHSA:

OCYULIECTBJIATh OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU AESATENBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTyallMi U CMATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUSI C UCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUyJIbHON PabOThI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUI C YUETOM OOLIMX HHTEPECOB U BOZMOXKHOCTEH Ka)JA0ro YieHa
KOJUJICKTHBA,;

[IPUHUMAThH LIEJIA COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBATE U KOOPIAMHUPOBATH NEUCTBUA IO €€ JTOCTHKECHUIO:
COCTaBJIATh IUIaH JIEWCTBHUM, paclpenessiTb poJid ¢ YYETOM MHEHMH YYaCTHUKOB, OOCYKIaThb PE3yJibTaTbl COBMECTHOM
paboThI;

OLICHMBAaTh KAayeCTBO CBOEro BKJAJa M KaXXJOr0 y4acTHHKa KOMaHIbl B OOIIMH pe3yJbTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

IIpEeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MTO3UIMN HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYILECTBIJISITh ITO3UTUBHOE CTPATETMYECKOE IOBEIACHUE B PA3JIUYHBIX CHUTYALUAX, HPOSBIATH TBOPYECTBO H
BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA



Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYULIECTBIIATh IO3HABATEJIBHYIO JEATEIBHOCTh B 00JACTH (DU3MKM U aCTPOHOMHUH, BBIABIATH
po0JIeMbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTAaBJIATH IJIAH PEIICHHs] PACUETHBIX M KAYECTBEHHBIX 3a]1a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThI C YYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYyaLUsIM;

pacHIMpATh paMKH YY4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JIeJ1aTh OCO3HAHHBII BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha c€0s1 OTBETCTBEHHOCTh 32 PEILICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHUIO SPYAMLMHU B 00JacTU (DU3MKH, TMOCTOSIHHO IOBBIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIH HHTEJJICKT:

J1aBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJSIM;

BJIAJETh HABBIKAMU TIO3HABATEIbHON pediekcuy Kak OCO3HaHHUS COBEpPIIAEMbIX JCHCTBUH M MBICTUTEIbHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHHU;

MCIIOJIb30BaTh MPUEMBI pe(IeKCUU 171 OLIEHKU CUTYallid, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKECHHUIO;

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTHUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apPIYMEHTHI IPYTUX [P aHATIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYIMX HA OLIMOKH.

B nponecce qocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MTPOrpaMMBbl M0 (PU3KKE AJIs YPOBHS CPEIHETO OOIIETro
o0Opa3oBaHus y 00y4arOIINXCsS COBEPIIEHCTBYETCS 3MOLMOHAIBHBIA HHTEIUIEKT, MPEANoJiaralouii c)OpMHUpPOBaHHOCTB:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSIHME, BHJIETh HaIlpaBIICHUS
pa3BUTHUS COOCTBEHHOM SMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPHUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEICHHE,
CITOCOOHOCTH QIANITUPOBATHCS K IMOITMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHUBALIUM, BKJIIOYAIOIIECH CTPEMIICHUE K JIOCTHXKEHUIO LIEJIM U YCNEXY, ONTUMHU3M, HUHUIIMATUBHOCTD,
YMEHUE JIEUCTBOBATh UCXO/IA U3 CBOMX BO3MOMXKHOCTEM;

OMITATHH, BKIIOYAIONIEH CIIOCOOHOCTh IIOHUMATh SMOIMOHAIBHOE COCTOSHHE JAPYTHX, YYUTHIBATh €ro IIpH
OCYILIECTBJIICHUHU OOIIIEHHS, CHIOCOOHOCTh K COUYBCTBHIO M CONEPEIKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JPYTMMHU JIIOJbMH, 3a00THUTHCA,
MPOSIBIISATh UHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 Kkjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpPaXKaTh
c(hOpMUPOBAHHOCTH Y 00YUaAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PUBUKU B (POPMUPOBAHUU COBPEMEHHOM HAyUHOW KapTHUHBI MUpA, B
Pa3BUTUU COBPEMEHHOUW TEXHUKHU Y TEXHOJOTUH, B IPAKTUYECKOU JAEATEIbHOCTH JIOJICH;

YUYHUTHIBATh TPAHUIIBI IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJIETICH: MaTepuaibHas TOUKa, HHEPIHAIbHASI CHUCTEMa
oTcuéta, aOCOJMIOTHO TBEPJOE TEIO0, WACAIbHBIM Ta3, MOJEIU CTPOCHUS Ta30B, XKUIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnr PU3nUecKux 3aj1ay;

pacno3HaBaTh (U3UYECKUE SBICHUS (TPOIECCHI) M OOBACHITh WX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISPHO-
KMHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U AJIEKTPOJAUHAMHMKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIHUHEHHOE
JIBIDKEHHE, CBOOOIHOE TIaJICHHUE TEJl, IBUKEHHE TI0 OKPY>KHOCTH, MHEPLIUS, B3auMoiercTBue e, 1udy3us, OpoyHOBCKOE
JIBIDKCHHUE, CTPOCHUE KUJKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BbEMA TeJl MpU HarpeBaHUM (OXJIAXKIEHWU), TEIIOBOE
PaBHOBECHUE, HCHAPEHHUE, KOHJCHCALMS, IUIABJIEHUE, KPUCTAJUIM3ALMUS, KUIEHUE, BJIAXHOCTh BO31yXa, NOBBIIICHUE
JABJICHUS Ta3a IPU €r0 HarpeBaHWU B 3aKPBITOM COCYJE, CBS3b MEXKAY MapamMeTpaMHu COCTOSIHUA Ta3a B M30IPOLECCAX,
ANEKTpU3anus TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMUCBHIBATh MEXAHUYECKOE JBWKEHUE, UCIONb3ysd (U3NUECKUE BEIUYUHBI: KOOpJMHATa, IMyTb, IMEpPEMEILCHHUE,
CKOpPOCTb, YCKOPEHUE, Macca TeJla, CUJIa, UMITYJIbC TEJId, KWHETUYECKAs SHEPTUS, MOTEHIHAIbHAS SHEPTUsl, MEXaHUYECKas



paboTa, MexaHM4eCKass MOIIHOCTh; MPU OMUCAHUU TPABWIHHO TPAKTOBATh (DH3UYECKUN CMBICT MCTOIb3YEMbIX BEJIMYMH,
uX O0O3HAYEHUS W EIUHUIBI, HAXOAUTH (OPMYJbI, CBS3bIBAIOIIME JAaHHYI (U3UYECKYI0 BEIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

OMUCHIBATh U3YUYEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCTIOIB3Ys (DU3NUECKUE BEJIMYUHBI: JaBICHUE
raza, TeMIeparypa, CpeIHssl KUHETUYECKAsl SHEPTUsl XaOTUYECKOTO ABWKEHUS MOJEKYJ, CPEAHEKBAAPATUYHAS CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHsS 3HEprus, padbora rasza, KO3(pOUIMEHT MOJE3HOTO AEUCTBHUS TEIJIOBOTO
JIBUTATENISL, MPU ONMUCAHUM MPABUIBLHO TPAKTOBATh (DU3UYECKUM CMBICI UCMOJIb3YyEMbIX BEJIMYMH, UX OOO3HAYEHUS U
€MHULIbI, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEIMYUHY C APYTUMU BEJIMUUHAM;

OMUCBHIBATh HM3YUYEHHBIE 3JIEKTPUUECKUE CBOMCTBAa BEUIECTBA U AJIEKTPUUYECKHUE SIBIEHUS (IPOLECCHI), MCIOIB3YS
(¢u3MYecKrue BETUYMHBL DJICKTPUUYECKUN 3apsll, AJIEKTPUUECKOE I0Jie, HANPsHKEHHOCTh TMOJIA, MOTEHIMAN, Pa3HOCTh
MOTEHIIUAJIOB; TIPU OMKHCAHWU MPABUJIBHO TPAKTOBATh (DU3NUYECKUN CMBICI HCIOJIL3YEMbIX BEIWYWH, UX 0003HAUYECHUS U
€MHULIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE IAHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAMU;

aHAMM3UPOBATh (PM3HUECKHUE TIPOIIECCHI U SIBIICHUS, UCIIONB3Ys (PM3MUECKUE 3aKOHBI U MIPUHITUIIBI: 3aKOH BCEMUPHOTO
Tssrotenust, [, II m III 3akonbl HbroTOHA, 3aKOH COXpAaHEHMS MEXAHWYECKOW SHEPrUH, 3aKOH COXPAaHCHUS HMITYJIbCA,
MPUHIUIT CYNEPNO3UIMUA CUJI, MPUHIUIT PABHOIPABUS MHEPUUAIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYIO
TEOPUIO CTPOCHUS BEIIECTBA, FA30BBIE 3aKOHBI, CBS3b CPEIHEN KMHETHYECKOW SHEPTUU TEIUIOBOTO JBUKEHHS MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoH, EPBhIM 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAaHEHUS IIEKTPUUYECKOTO 3apsiaa, 3akoH KyoHa,
OpU 5TOM pa3inyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHMYeCKOe BBIPAKEHHE U YCIOBUS (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MPUHIIUIBI JEHCTBUS MAaIIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB; pazjiMyaTh yCJIOBUSI UX
0€30macHOr0 MCIOIL30BaHMS B TIOBCETHEBHOM KU3HH;

BBITIOJIHATh SKCIEPUMEHTHI MO HCCIIEOBAHUI0 (PU3NYECKUX SIBIICHUW U TMPOILIECCOB C MCIOJIb30BAHUEM MPAMBIX U
KOCBEHHBIX M3MEpPEHUMU, MpU 3TOM (POpMYyIHpOBaTh MpoOJeMy/3aJady U TUIIOTE3y Yy4eOHOro 3KCIEpUMEHTa, cOOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISTh MPSAMbIE M KOCBEHHBbIE U3MEPEHUS (DU3UYECKUX BEIIUYWH, MPU 3TOM BHIOMPATh ONTHMAJIBHBINA CTIOCO0
U3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKH MMOTPEIIHOCTEN N3MEPEHHIA;



UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMH BEITUYMHAMU C HCIOJB30BAHUEM MPSMBIX U3MEPEHUM, MPU 3TOM
KOHCTPYHMPOBaTh YCTAaHOBKY, (PUKCHUPOBATh pe3ybTaThl IOJYUYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJE TAOJIUL U
rpauKoB, AeaTh BEIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHNUS;

coOnroaTh npaBuiia O€30MACHOrO TpyAa MpU MPOBEACHUM HCCIEAOBAHMI B paMKax y4eOHOIrO 3KCHEpPHMEHTA,
y4e0HO-UCCIEIOBATENIbCKOM M MPOEKTHOW JAESITENbHOCTH C  HCHOJb30BAaHUEM HM3MEPUTEIBbHBIX  YCTPONCTB H
71a00paTOPHOTO 00OPYAOBAHNS,

pemarb pacy€THbIC 3a/1a4d C SIBHO 33JJaHHON (PU3MYECKOW MOJEIbIO, UCTIOb3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI,
Ha OCHOBE aHaju3a YCJOBHUS 3a/Jaud BbIOMpaTh (DU3UUECKYI0 MOJENb, BBIICIATH (PU3NYECKHE BEIMYHUHBI U (POPMYIIbI,
HEOoOXOJUMbIe IJIsi €€ pelIeHHs,, TPOBOAUTh PACUEThl M OLIEHUBATH PEAJbHOCTh MOJYYEHHOrO 3HAa4eHMs (DU3HUECKOMH
BEJIMYUHBL;

pelarh KaueCTBEHHbIE 33/1aUl: BBICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO IIEMOYKY PACCYKICHHUI C OMOpOMl Ha
M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHE SIBICHMUS;

UCIOJIb30BaTh IPH pELIEHUH Y4eOHBIX 3aJad COBPEMEHHBIE HH(POPMAIMOHHBIE TEXHOJIOTUU JUIs IMOMCKa,
CTPYKTYpUPOBaHHUS, UHTEPIPETALNN U IPEICTaBICHUA y4eOHOW M HAy4YHO-NOMYJSIPHOH MH(POpMAIUH, MOJIYYEHHON W3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OpMAIIHIO;

MPUBOJANTh NPHUMEPHI BKJIAaJa POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UMKOB B pPa3BUTHE HAYKH, OOBSICHEHHE
IIPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (U3MKE B MOBCEAHEBHOW JKM3HU JUIs oOecredeHHsi Oe30MacHOCTU IMpHU
oOpamieHu ¢ npubopaMM M TEXHUYECKUMU YCTPOMCTBAMM, [JIi COXPAHEHUS 3/I0pPOBbsi M COOJIOJEHUS HOPM
AKOJIOTHYECKOT0 TIOBEICHMS B OKPYXAIOLLIEN Cpee;

paboTaTh B IpyIIE C BBINOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, MJIaHUPOBaTh PabOTy TPYIIbI, palllOHAIBHO
pacnpenensiath 00f3aHHOCTH U IJIAaHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJIEKBATHO OLIEHMBATh BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uugpoBbIe
Ne i/m P Konrpoabueie | TlpakTuyecku (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypcbl
Paznea 1. DU3UKA U METOJbl HAYUYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 bubmmorexa [IOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
2.2 Jlunanika / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 hits://m.edsoo. ru/7E4 1bfT2
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnmoreka [IOK

®da3oBBIE Nepexoabl

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




Hroro no pazneny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bubmnoreka [IOK
4.1 C)
fleKTpoctaTia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2NEKTpUYECKUNA TOK. TOKHM B 12 bubnnorexa [JOK
' pas3uyHbIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KITACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmMeHoBaHUe pa3/iesioB U TeM undpoBbie
Ne i/t P Konrtposbnsie | IIpakTnyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. JIEKTPOJINHAMUKA
bub6nuoreka [JOK
MarnuTHo€ moje. IJIeKTPOMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHTYKIIHS .
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
M but6mmoreka [{OK
€XaHUYECKHE U DJICKTPOMarHUTHBIC
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJIeOaHus .
bu6nuoreka [JOK
MexaHu4ecKkue 1 31eKTPOMArHUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJTHBI
c
but6mmoreka [{OK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no paszgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUHU OTHOCUTEJIbBHOCTH

3.1

OcHOBBI ciElMANIBHOM Teopun
OTHOCHUTEIIEHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢97
c




Hroro no pazneny

Pasznen 4. KBAHTOBAS ®U3UKA

bubmmoreka [{OK

4.1 DJIEeMEHThI KBAHTOBON ONTUKHU 6 https://m.edsoo.ru/7f41¢97
c
bubnuoreka [JOK
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ITOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KoJsm4yecTBO 4acoB JIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka KouTpoabhbI IIpakTnyeckue op
Bcero oOpa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
®usuka — Hayka o npupojae. Hayuneie bu6mmoteka [IOK

MCTO/bI ITO3HAHUWA OKPYKAroIICro MrUpa

https://m.edsoo.ru/ff0c32e2

Posb 1 MecTO Gpu3uKu B OpMHUPOBAHUHU

but6mmoreka [JOK

2 COBPEMEHHOU HAYyYHOU KapTHUHBI MUpPA, B 1
p . Y p Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAESATEIbHOCTHU JOeH
MexaHnuyeckoe ABUKEHHE.
3 OTHOCUTENBHOCTh MEXaHUYECKOTO | bubnuoteka [JOK
newxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
. bubnuorexa [JOK
4 PaBHOMEpHOE TPAMOIMHEMHOE JBUKEHNE 1

https://m.edsoo0.1u/ff0c3620




PaBHOYyCKOpEeHHOE MTPSIMONUHEITHOE

bu6mmoreka [IOK

5
JIBWKCHHUC https://m.edsoo.ru/ff0c372e¢
6 CBo0OoiHOE TTafieHue. Y CKOpeHHe bubmmoreka [IOK
CcBOOOIHOTO ITaJIEHUSA https://m.edsoo.ru/ff0c39cc
. KpuBonuneiinoe npmxenue. [[pmxenue bubmmoreka [JOK
MaTepUaAJIbHONU TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOCcUTeNnbHOCTH ["anuest.
8 HMNueprmanbabie cucteMbl orcueTa. IlepBrii bubmmorexa IIOK
pH - Hep https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca Tena. Cuna. [IpuHIun cynepno3uiuu
9 cui1. Bropoii 3akoH HeroToHa miis bubmmorexa ITOK
' p B a https://m.edsoo.ru/ff0c3be8
MaTepualbHOU TOUKH
10 Tpertwnii 3akoH HproTOHA 17151 MaTEpUAIBHBIX bubnuoteka [JOK
TO4YEeK https://m.edsoo.ru/ff0c3bed
1 3aKOH BCEMHUpPHOTO TAroteHus. Cuna bubnmoreka [JOK
TsKecTu. [lepBas kocMuueckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cunna ynpyroctu. 3akoH 'yka. Bec Tena
yipy y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuenr tperust. Cuna
13 com OTII/)IBJ'IGHI/IH i (11)/1(1) BI/I)I(@HI/II/I: Tejla B bubmorexa LOK
p prA https://m.edsoo.ru/ff0c3f76
SKUIKOCTH WJIM ra3e
[TocTynarenbHOE U BpamaTesbHOE
14 JBIDKEHUE a0COJIFOTHO TBEPIOTO Tea. bubnmnoreka [JOK
MowmenT cunsbl. ITneuo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
15 NMnynec MaTepuabHONM TOYKH, CUCTEMBI bubnmnorexa [JOK

MaTepHaIbHBIX TOYEK. VIMITyIbC CHIIBL.
3aKOH coXpaHEeHMsI UMITyJbca. PeakTuBHOE

https://m.edsoo.ru/ff0c43d6




JBHXXCHUC

16

Pa6ora u mourHoCTh cuitbl. Kunernueckas
sHeprus MarepuanbHoi Touku. Teopema 00
U3MEHEHUU KUHETUYECKON SHEPruu

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEPTUs YIPYro aAehOpMUPOBAHHOMN
npyxuHbl. [loTeHmanpHas sHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMJIN

bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IloTennnanbHEIC M HEIOTCHIIMAIBHEIC CUJIHI.

CBsi3b pabOTHI HEMOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON SHEPrUun

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaboparopHas pabota «lccrnenoBanue
CBsI3H paOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM YHEPruu Teja Ha IpUMepe
paCTsDKEHHUS PE3UHOBOTO JKIyTay

20

KonTponbHas pabota mo Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKEY

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

21

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-
KMHETHYECKOl Teopun. bpoyHoBCcKoe
nswkenue. uddyszus

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABMKEHUS U B3aUMOJICHUCTBUS
YJacTHI] BeliecTBa. MoIenu CTpOCHHUsI Ta30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonuyecTBo BemiecTsa.
[TocTostnuast ABoraapo




TennoBoe paBHOBecue. Temmeparypa u e€

24
m3mepenue. lllkana remnepatyp Llenscus
25 Wneanpuerii raz 8 MKT. OcHOBHOE bubmmoreka [IOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcooTHas TeMIiepaTypa Kak Mmepa
2% CpeIHe KHHETUYECKON IHEPTUN JBUKEHUS bubnmoreka [JOK
MOJIEKYJ. YpaBHeHUE MeHieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI
JlaboparopHas pabdota «lccrnenoBanue
28 3aBUCUMOCTH MEXAY MapaMeTpamu
COCTOSIHMSI pa3peKEHHOI0 ra3ay
79 M3omporieccsl B HI€aIbHOM Ta3€ U UX bubnuoteka [JOK
rpaduyueckoe nmpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHEprusi TEPMOAMHAMHUYECKON
CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI.
30 KonudectBo TermoTsl U paboTa bubmorexa HOK
p ' https://m.edsoo.ru/ff0c5952
BuyTpeHHss sHEeprus 0JHOATOMHOTO
UJeaNbHOTO raza
31 Bunae! Terionepenaun bubmorexa [TOK
A pest https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTh BELIECTBA.
32 KonnyecTBO TEINIOTHI IIPHU TEIIONEPEaaUE bubnmorexa LIOK
. P p ’ https://m.edsoo.ru/ff0c5¢36
AnmabaTHbIif porecc
1 [TepBblit 3aKOH TEPMOJAUHAMUKH U €TI0 bubmumoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
34 HeoGpaTtumocTs nporeccoB B IpUpoe. bubmuoreka [IOK

BTopoii 3ak0H TepMOIMHAMUKHN

https://m.edsoo.ru/ff0c6230




[Tpunnun aevicteus u K11/ TenmoBoi

bu6mmoreka [IOK

35
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ{
37 DKosoruyeckue mpoodIemMbl
TEIIOPHEPTeTUKU
13 O6o6maromuii ypok « MonekysipHast bu6muoteka [{OK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbhas pabota no teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa TIOK
YIIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI»
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnuoteka [IOK
Ucnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcCooTHAS 1 OTHOCHUTEIIbHAS BIIAKHOCTH bubmoreka [JOK
BO3yxa. HacelenHslii map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
4 amop(HbIC TeTa. AHU30TPOIHUS CBOWCTB bubnmnoreka [JOK
KpUCTaUIOB. JKuKue KpuCcTalIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalbl
43 [InaBnenue n Kpuctamum3anus. Y AeiabHas bu6muoreka [IOK
TeruioTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
but6mmoreka [JOK
44 v 0
PABHEHHAE TEIIIOBOTO hajatica https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIEKTPUIECKUi 3aps. bubnmnoreka [JOK
JIBa BUJ1a 2IEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ff0c6bcc
[IpoBogHVKY, TUANEKTPUKH U
P P but6mmoreka [JOK
46 MOJTYNPOBOIHUKU. 3aKOH COXPaHEHUS

QJICKTPHUYCCKOI'O 3apsaa

https://m.edsoo.ru/ff0c6bcc




Bzaumopeiictue 3apsanoB. 3akod Kyrona.

bu6mmoreka [IOK

47 TodeuHbIil JIEKTPUUECKHI 3aps]T https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.
48 [TpyHIMTI CyNEePHIO3UILINH IEKTPUUECKUX bubmmorexa [IOK
. https://m.edsoo.ru/ff0c6df2
noJsiel. JInaum HanpsHKEHHOCTH
49 PaboTta cuit 3eKTpOCTaTUYeCKOro MOJIS. bubmmoreka [IOK
[Torenmman. Pa3HOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6£00
[IpoBOJHUKY U THUANEKTPUKH B
50 3JII::KTpOCTaaneCK0M noie. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexkTpuyeckasi IPOHUIIAEMOCTb
51 OnexrpoémkocTs. Konnencarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
5) DNEeKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOpa. bu6muoreka [IOK
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa https://m.edsoo.ru/ff0c72¢c0
53 JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"
[TpuHUMD AEMCTBUS U TPUMEHEHUE
54 KOHJIEHCAaTOPOB, KOIMPOBAIBHOTO aNlmnapara,
CTPYHWHOIO MIPUHTEPA. DIEKTPOCTATUUYECKAS
3amuTa. 3a3eMJIeHHE IeKTPOIpuOopoB
DNeKTpUYECKU TOK, YCIOBUS €r0
55 cymectBoBanus. [loctosunslii Tok. Cuna
toka. Hanpsbxenne. ConporuBienne. 3akoH
OmMa 1151 yyacTka Lenu
[TocnenoBarenbHOE, MapaienbHOE,
56 CMEIIIAHHOE COEMHEHNUE MPOBOIHUKOB. bubmuoteka [JOK

JlaGopaTtopHnas pabora «3yuenue
CMEIIaHHOTO COCTMHEHHS PE3UCTOPOBY

https://m.edsoo.ru/ff0c7410




Pabota n MOIIHOCTD JJICKTPHUYCCKOI'O0 TOKA.

bu6mmoreka [IOK

57
3akoH [[xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3axoH OMa a1 TOJTHOU (3aMKHYTOM)
anekTpudeckon uenu. Koporkoe
58 3aMmbIkanue. JlabopaTopHasa pabora bubmmorexa OK
' paTop p https://m.edsoo.ru/ff0c7ae0
«3mepenue DJ1C UCTOUHMKA TOKA U €TI0
BHYTPEHHETO COTIPOTUBIICHUS
DIIEeKTPOHHAsI TPOBOJIUMOCTD TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTh COTIPOTUBIICHUS
METaJIOB OT TEMIIEPATYPHI.
CBepX1IpoBOAMMOCTh
60 DnexTpuueckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX MTYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
61 IIpUMeCHas IpoBoaUMOCTEL. CBolicTBa n bubmmorexa IIOK
p POBOAL ' P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoJHUKOBBIE TPHOOPHI
DNIEKTPUYECKUHN TOK B pacTBOpax U
2 pacIiaBax 3JIEKTPOIUTOB. bu6muoteka [{IOK
DIEKTPONUTHYECKAs AUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DIEeKTpUYECKHUI TOK B raszax.
. . but6mmoreka [JOK
63 CaMOCTOSITETbHBIN U HECAMOCTOSTELHBIN
https://m.edsoo.ru/ff0c84ae
paspsa. Moanus. [lnazma
DIEeKTpUYECKHE MPUOOPHI U YCTPOMCTBA U
64 HUX IpakTHuYeckoe npuMeHenue. IIpasuia bubmorexa ITOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30IIaCHOCTH
. bubnmnoreka IJOK
65 O600maromuii ypok «IeKTPOINHAMUKA 1

https://m.edsoo.ru/ff0c88be




Kontponbhas pabota no teme
«2nekTpocratuka. [locTostHHBIN

but6mmoreka [{OK

66 1
AJIEKTPUYECKUM TOK. TOKH B pa3iuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsubliit ypok. KonTponbHas pabora no | bubnuoreka [{IOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbliil ypok. O600maromuii ypox o | bubnuoreka [IOK
temam 10 xnacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KosanuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Konrpomiibie | - [paktireckis f:%yqeﬂnﬂ :)Iﬁ;)bal;OBaTe.]IbeIe
padoThI e padoThbI pecypesI
[TocTostTHHBIE MATHUTHI U UX

) B3auMoJieiicTBUE. MarHUTHOE MoJIE. | bubmuoreka [{OK
BekTop MarHuTHON MHAYKUUU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKIIUH
MarsautHo€ 1noJie MpOBOJHUKA C

) ToKoM. OnbIT Opcreaa. | bubnuorexa LIOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue 1 1 bubnuorexa LIOK
MarHUTHOIO IIOJIS KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ ToOKOM. Cuita Amrepa.

4 JlaGopatopHas pabota 1 1 bubnuoreka [JOK
«HccnenoBanne nercTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM»

JleficTBMEe MarHuTHOTO MOJISI Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHULLY. 1 bubnnorexa [IOK
Cuna Jlopenna. PaGora cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarouTHas MHAYKuus. [loTok 1

BEKTOpa MarHUTHOM nHaykuuu. 9J1C




WHIYKIIAW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaGopartophnast pabota

7 T PO, . Bbu6mmorexa [JOK
« JIEIOBAHUE SIBJICHUS
. https://m.edsoo.ru/ff0cal 50
AJIIEKTPOMATHUTHON MHIYKITIN
NHunykTuBHOCTD. SIBIICHUE
camouHaykiuu. 3J1C caMOMHIYKITUY. bubnmnorexa [JOK
8
DHeprusi MarHuTHOTO TOJIsI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T0JIE
TexHudeckue ycTpomucTBa U UX
MIPUMEHEHHUE: MOCTOSIHHBIE MATHUTHI,
9 AJNIEKTPOMATHUTHI, JIEKTPOABUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh
10 O6o6mmarmuil ypok «MarHuTHoe bubnuoreka [IOK
noJie. DIEKTPOMarHuTHasi UHIYKIUS https://m.edsoo.ru/ff0cab82
KoHTponbHas pabora 1o Teme
11 «MarauTHoe 11071e bubmmorexa TIOK
' https://m.edsoo.ru/ff0cad58
DneKTpOMarHuTHasE MHAYKLIUS
CB0OOIHBIE MEXaHUYECKHE
Kosnebanus. ['apMoHndeckue
12 KoJieOaHus. YpaBHEHNE Bubmorexa IIOK
7P . https://m.edsoo.ru/ff0caf06
TapMOHHYECKUX KOJICOaHHIA.
[IpeBpatienue sHepruu
JlaGopartopHnast pabota
13 «Hccnenosanue 3aBUCUMOCTH

nepuoja Majblx KojieOaHuii rpy3a Ha
HUTH OT JJUHBI HUTH U MAcChl Tpy3a»




14

Koneb6arenbupiii kKOHTYp. CBOOOTHBIC
AIIEKTPOMArHUTHBIE KOJICOaHHS B
UIeaIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHAJIOTHS MEXKIY MEXaHHUECKUMH U
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTUH B UICATHBHOM
KOJIe0aTEILHOM KOHTYPE

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

16

IIpencraBnenue o 3aTyxarux
KosieOaHusX. BeHy K 1eHHbIE
MexaHu4deckue koaeOanus. PezonaHc.
BbIHyKIeHHbBIE 3JIEKTPOMarHUTHbHIE
Kosie0aHus

Bbu6morexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennblil Tok. CHHYCOUJAIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE 1
JICUCTBYIOILIEE 3HAYCHHUE CUIIbI TOKA U
HaIPSKEHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

YCTpOoUCTBO U IPAKTHYECKOE
[IPUMEHEHUE IEKTPUYECKOT0 3BOHKA,
reHepaTopa IepeMEeHHOr0 TOKa,
JIMHUU DJIEKTpoliepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMUECKHUE PUCKHU TIPU
MIPOU3BOJICTBE BJIEKTPOIHEPIUU.
KynpTypa ncnonbs3zoBanus
AJIEKTPOIHEPIUU B MIOBCEAHEBHOMN




KHN3HU

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bub6muoreka IIOK

21
pacrpoCTpaHEHUs U JJIMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[ToriepeyHble ¥ IPOIOIEHBIC BOTHBI
” 3ByK. CKOpOCTH 3BYKa. [ pOMKOCTh bubnmoreka [[OK
3ByKa. Boicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIC BOJIHBI, HX
23 cBoMcTBa U ckopocTh. [Ikana bubmoreia LHOK
p ' https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpUHIUITBI paTHOCBSI3U U
24 TeneBuieHus. Pazsurue cpeacTs
cBs13U. Pagnosiokanus
)5 Konrponsnas padora «Konebanus u bubnuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsamoninHENHOE pacIpOCTPaHEHUE
26 CBETa B OJJHOPOJHOU cpee. bubnmoreka [[OK
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBera. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoeHue bubmorexa HOK
p o P https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbublil bubnuoreka [IOK
YTOJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKeHUS
29 JlaGopatopHnas pabora «M3mepenue bubnuorexa LIOK

MOKa3aTeyid MpCJIOMJICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a




JIunzel. [TocTpoenne n300pakeHHid B

30 mH3e. DopMyita TOHKOM JIMH3EI bubmmorexa TIOK
- POPMY ) https://m.edsoo.ru/ff0cddle
VBennueHue JIMH3bI
JlaGopartopHnast pabota
31 «HccaenoBanue CBOMCTB
M300paKCHHUH B JIMH3AX)
Hucniepcust cBera. Clo>XHBIA COCTaB
37 6enoro ceera. L{er. JJabopaTopHast
paborta «Habmronenue nucrnepcuu
CBETa»
Wntepdepentus cera. Audpaxims bubnuorexa LIOK
33 ..
ceerta. [ludpakumnonHas peneTka https://m.edsoo.ru/ff0ced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanusa ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre mpuOOpHl M YCTPOUCTBA U
YCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['panutbl npuMEeHUMOCTH
36 KJIaCCU4YeCKOU MexaHuKH. [locTynarsl bubnuorexa [JOK
CIielMaIbHON TEOPUH https://m.edsoo0.1u/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENHHOCTh OJJTHOBPEMEHHOCTH.
37 3ameyIeHne BpEMEHH U COKpaIlcHHE bubmorexa LOK
& p pait https://m.edsoo.ru/ff0cfa42
JUIMHBI
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBSI3b MacChl ¢ DHEPruen u bubmmorexa [IOK
) p https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUs MOKOS
39 KonTponbhas pabota «OnTuka. bubnmoreka [JOK

OCHOBBI CHIENMAJIBHOM Teopun

https://m.edsoo.ru/ff0cf610




OTHOCHUTCIBHOCTH»

®otonsl. ®opmyna [Tnanka. Dueprus bubnmoreka [JOK
40
U UMITYJIBC OTOHA https://m.edsoo.ru/ff0cfel6
OTkpbITHE U HCCIEN0BaHUE Eu6 1OK
noNMMoTeKa
41 .0 A.T.
porospdexra. Ombire: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl potorpdekra. YpaBHEeHHE
42 3ﬁHH.IT€§H3 H(I;(b(bOTOSCI)(gCKTa bubmmorexa LOK
. ’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» goroapdexra
Jasnenue ceera. OnbrTel I1. H.
43 JleGeneBa. XuMUYECKOE ICHCTBUE bubmorexa [OK
AIeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
MPaKTHYECKOe MPUMEHEHHE!
44
dboTosneMeHT, HOTOIATUHK,
coNHEYHast OaTapes, CBETOIUO]T
bu6mmoreka [IOK
Pemenue 3amay mo remMe « DJI€MEHTHI
45 . https://m.edsoo.ru/ff0d030
KBAaHTOBOM OITHKHY )
Mopens atoma Tomcona. OnbIThI
46 Pesepdopaa no paccessHUIO 0-4acTh bubmmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHast MogeIb aToMa
Bbu6morexa [JOK
47 IT b
OCTyJaTpl bopa https://m.edsoo.ru/ff0d0afa
N3nydenue u noryiomeHne GOTOHOB
48 ul I/I}ll'le €X0JI€ aToMa C O, H(()bro OBHS bubmoreia HOK
p pexol . A yp https://m.edsoo.ru/ff0dOafa
SHEPrUH HA JAPyTroi. Buabl ciekTpoB
49 BonHoBbie cBOMCTBA YacTuil. BoJHBI bubmuoreka [JOK




ne bpoitnsa. KopnyckymnsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3Ty4YeHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTH. OTBITHI

Pesepdopna o onpenenennio cocraBa

PaaAruOaKTUBHOI'O U3JIYYCHUA

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

51

CaoiictBa asb(da-, 6eTa-, raMma-
n3iy4yeHus. Bnusaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBbI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. ['aMma-n3inyyenue

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

53

OHeprus CBs3U HyKJIOHOB B sJIpE.
Snepuble peakuuu. S nepHelit
peakrtop. [Ipo6iieMbl, IEPCTIEKTUBHI,
HKOJIOTUYECKUE aCTIEKTHI SAEPHOM
SHEPreTHKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

OnemeHTapHble yacTHLbl. OTKpBITHE
no3UTpoHa. MeToabl HaOIOIeHUS U
PETUCTPALIMU HIEMEHTAPHBIX YACTHII.
Kpyrastii cton «@yHIaMeHTalIbHbIE
B3auMoeucTeusa. ENMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

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

55

Bun 3sé3anoro neba. Co3se3nus,
SIpKUE 3BE3/bL, INIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas CUCTEMA




56

Comune. CoitHeyHast akTUBHOCTb.
Uctounuk sneprun ConHua u 3BE311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI IIaBHOU
MOCJIeIOBAaTEILHOCTH. BHYTpeHHEE
ctpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABIICHUS O IPOUCXOKIACHUHN 1
sBostonnu ConHIIA U 3BE3]

58

Muneunslii [1yTe — Hama ['anakTuka.
[Tonoxxenne u npuxkenue ConHua B
lNanakruxe. ['anaktuku. Y€pHbie
JIBIPBI B AIpax TajJaKTUK

59

Bcenennas. Pa3zberanue raimakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl aCTpOHOMUHT

61

KonrponbHas pabora «D1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pons ¢pusuku u
aACTPOHOMHUU B IKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON 1
ATHUYECKOH cepax NesTeTbHOCTH
yeJI0BeKa

63

O6o6matomuii ypok. Poms 1 mecTo
(bU3KUKY U ACTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O606maromuii ypok. Ponb




¢du3ndeckoit Teopun B HOpMUPOBAHUU
MPEACTABICHHUH O (HU3UIECKOM
KapTUHE MUpa

O6o0maromuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM

65 psiy COBPEMEHHBIX €CTECTBEHHO- !
HAYYHBIX IPEJICTaBICHUN O IPUPOE
66 PesepBHbIil ypok. MarautHoe noie. 1
DONeKTpOMarHuTHas UHAYKIHS
PesepHblif ypok. OnTuka. OCHOBBI
67 CHeUalIbHOM Teopun 1
OTHOCUTEJIbHOCTH
Pezepusiit ypok. KBanroBast ¢usuka. bubnuoreka [JOK
68 DJIEMEHTHI ACTPOHOMUU U 1 https://m.edsoo.ru/ff0d178
acTpoU3UKH 4
OBIIEE KOJIMYECTBO YACOB ITO 68

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka, 10 kiace/ Msikumies I'.41., byxosues b.b., Corckuiit H.H. nox
penakmueit [lapdpentreBoit H.A., AkuinonepHoe obiiectBo «M3maTenscTBo
«ITpocsemienue»

» ®dusuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., YUapyrua B.M. oz
penakmueii [TapdentoeBoii H.A., AknimonepHoe oomecTBo «M3maTeascTBo

«IIpocBemienne»

METO/IUYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

1. ®usuka. 10 knacc. YueOHuUK 115 o01ieo0Opa3oBat. opraHu3alnii ¢ MpuI.Ha
AJIEKTPOH. HOcHTeNe: 6a30BbIi U poduibHbIi ypoBHU/ ['.51. Mskumes, b.b.
byxoBues, Corckuit H.H./ M.: Ilpocsemenne, 2020.

2. Kynepurreitn 10.C. @usuka. JuddpepeHuupoBaHHble KOHTPOJIbHbBIE pa0OTHI.7-
I 1xnacc.CII6.: U3a. [lom «CenTsaOpby», 2015.

3. ®usuka. «KkKOHCTPYKTOP» CaMOCTOSATEIbHBIX U KOHTPOJIbHBIX padoT. 10 — 11
KJIACChI: MOocobue JyIsl yuuTeneit oomeoopazoBart. yupexaenuil/ C.M.
Anpnpromeukut, A.C. Cnyxaesckuil.- M.: IIpocBemenue, 2018.

4. Coopuuk 3amad mo ¢usuke. 10-11 xmaccwr (k yaeOnukam I'.51. Msxurena
u.ap.) — M.: Dx3amen, 2019.

5. CoopHuxk 3a1a4 no ¢pusuke aiag 10—11 kmaccbl: mocodbue AJist yyanuxcs



obmreoOpa3oBar. opranuzanuii: 6a30Bbiid U podui. yposuu / H.A.
[Tapdentnena.- 5-e uza. M .: Ilpocsemenue, 2017 1.

6. ®uzuka. 3agaynuk. 10-11 ki.: [Tocobue aig 061meoOpazoBat. yupexxaeHuu /
PeivkeBuu A. I1. - M.: [Ipoda, 2019.

7. TemaTu4yecKkue caMOCTOSITeNIbHbIE U KOHTPOJIbHBIE paboThI Mo (pusuke.10
kiacc. / O.W. I'pomuesa.- M.: Dk3amen, 2017.

8. A.Il. PeimkeBuu. COopHuk 3a1a4 o ¢puszmke. Mocksa, [poda, 2017 r

9. ®poHTanpHBIC TabopaTopHBIE PabOTHI 1O Gu3uke B 7-11 kmaccax
oOuieoOpa3oBarenbHbIX yupexaeHusx: Ku. aa yuurens / B.A. bypos, FO.1.
Huxk, b.C. 3BopeikuH u ap.; nox pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[Ipocsemenue: Yueb, nut., 2015

10. Kogudukarop 31eMEeHTOB coiepKaHusl U TpeOOBaHUN K YPOBHIO TOJITOTOBKHU
BBITTYCKHUKOB 00II€00pa30BaTENbHBIX YUPEXKACHUM 715 ipoBeaeHus B 2024 roay
eauHOTOo rocynapcTBeHHoro sk3amena no ®MU3NKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CAMOCTOSITETLHBIX U KOHTPOJIbHBIX
pabot. MockBa «MUnekca» 2019 r.

12. ®usuka. 10 kmacc: TEXHOJIOTHYECKUE KapThl YPOKOB 10 yueOHuKky [".51.
Msxkumesa, b.b. Byxosuera, H.H. Corckoro/ aBt.-coct. H.JI. Ilenareituenko.-
Bonrorpan: Yuutens. 2019.

13. IT'.B. Mapkuna ®usuka 10 knacc. [loypounsie miansl o yueoHuky I'.51.

Msxkumesa, b.b. byxosuesa. B.: Yunrens, 2020.



14. COOpHUK TECTOBBIX 3aJaHUM JII TEMATUIECKOTO U UTOTOBOTO KOHTPOJIS.

®usuka 10 knace. M.: «Muremexr-Lentp», 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET

1. bubnunorexa [{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru






