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IHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o ¢u3rke 6a30BOro YpOBHS Ha YPOBHE CPEAHETO 00IIero oopazoBanus pa3paboTana
Ha OCHOBE TIOJIO)KEHMH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 0Opa3oBaTenbHOU
nporpammsl, npeactaBieHHbIx B ®T'OC COO, a takxke ¢ yu€toM (enepanbHoil paboueil mporpaMMel
BOCIIMTAaHUS W KOHIICTIIMM NpernojaBaHus ydeOHoro mpeamera «®Pusmkay B 00pa30BaTeNIbHBIX
opranuzanusax Poccuiickoit deneparuu, peanusyomnx 0CHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copnepxanue mporpaMMbl 10 (PU3HMKE HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTuHBI Mupa oOyuatommxcst 10—11 kmaccoB nmpu oOyueHnn ux gusnke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/EATENbHOCTHOTO moaxoda. [Iporpamma mo ¢usuke coorBercTByeT TpeboBaHusmM DPI'OC
COO Kk muaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM K METAlpeIMETHBIM pe3yiabTaTaM oOydeHus, a
TaKXKe YYUTHIBAET HEOOXOAMMOCTH DPEATHM3AlMU MEXIPEIMETHBIX CBs3eH (U3UKM C E€CTECTBEHHO-
HAyYHBIMH Y4YeOHBIMU TpeAMeTaMH. B Hell omnpenessitoTcs OCHOBHBIE €M HM3y4eHUs (U3UKHA Ha
YpOBHE cpenHero oOmiero o0pa3oBaHusi, IUIAHUPYEMbIE pE3YylbTaTbl OCBOEHHUS Kypca (PU3HKU:
JTUYHOCTHBIC, METaINpeAMETHBIC, TPeIMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no ¢u3suke BKIHOYAET:

® [IJJaHUpPyEMbIE PE3ylbTAaTbl OCBOEHUS Kypca (u3uMkM Ha 0a30BOM YpPOBHE, B TOM YHCIE

IIpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHHUS;

e cojepxaHue yueOHOro npeamera «Pu3nkay o rogam o00ydeHusl.

dusnka Kak Hayka O HauOoJiee OOMMX 3aKOHAX MPHUPOJBI, BBICTYNAas B KAaueCTBE Y4EOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJAJ B CUCTEMY 3HAHMH OO0 OKpYKalOIIeM MHpeE.
HIkonmbHBI Kype PU3HKH — cHCTEMOOOPA3yIOMMKA IS €CTECTBEHHO-HAYYHBIX YYeOHBIX TPEIMETOB,
MIOCKOJIBKY (HM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOLIECCOB M SBJICHUH, H3y4aeMbIX XHUMHEH,
ounosoruent, ¢uznueckor reorpadueir m actpoHomuei. Mcmonp3oBaHWEe W aKTUBHOE TPUMEHEHHE
(bUBUYECKUX 3HAHUN OMNpenessieT XapakTep W Pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOGHHUS KOCMOCA, IIOJy4YEHUS HOBBIX MAaTEpUANOB C 3aJaHHBIMHU
cBoiicTBaMHu U Apyrux. M3ydenue (pu3MKd BHOCHUT OCHOBHOW BKJIAJ B (POPMUPOBAHUE E€CTECTBEHHO-
HAay4yHOM KapTHHBI Mupa oOy4aromuxcsi, B (OPMUPOBAHHWE YMEHUU NPUMEHSATh HAy4YHBIH METOA
MO3HAHUS MPY BHIMOJIHEHUH UMU y4eOHBIX UCCIIETIOBAaHUI.

B ocHOBy kypca ¢usukuM msia ypoBHS CpeaHero ooOmiero oOpa3oBaHUs TOJIOKEH PsI HICH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmunocmu. B COOTBETCTBUM C HEM Kypc SBJISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’)KUT MaTepuad U3 BCEX pa3ieioB (U3MKH, BKIOYAET KaK BOIPOCHl KIACCHYECKOW, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuzayuu. B coOTBETCTBUM ¢ HeW Marepuall Kypca (pU3MKH OObEIMHEH BOKPYT
¢usnueckux teopuil. Bemymum B Kypce sBisieTcs (GopMHupoBaHHE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzanus mpearnojiaraeT HCHOJIb30BaHUE TyMaHUTApHOTO
noTeHIMana GU3NYECKo HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3HUKH C pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U SKOJIOTUYECKUMH MTPOOIEMaMHU.

Hoes npuxnaonou wmanpasnennocmu. Kypc Gu3Mku mpeamnosiaraeT 3HaKOMCTBO C IIMPOKUM
KPYroM TEeXHUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs IOCPEICTBOM  BBEACHHUS  JJEMEHTOB  COJICpIKAHHUS,
MOCBSIIEHHBIX HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C Pa3BUTHEM TEXHUKHU U
TEXHOJIOTUH, a Takke 0OCYKIeHHs MpOoOJieM PALMOHAIBHOTO MPUPOAOTIOIb30BaHUS U 3KOJIOTMUECKON
0€30MacHOCTH.

CrepxHEBBIMH AJIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpeAHEro olIiero oopa3oBaHus sBISIOTCS
¢u3nyeckue Teopuu (GopMHpPOBAHUE MPEACTABICHUN O CTPYKTYpE MOCTPOEHUs (PU3MUECKOW TEeOopuH,
ponu (yHIAMEHTaNbHBIX 3aKOHOB M TPHHLMUIIOB B COBPEMEHHBIX MPEJICTABIECHUSX O MPUPOJE,
IpaHUIAX IPUMEHUMOCTH TEOPHUH, /Ul ONMCaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUIN U MTPOLIECCOB).

CuCTeMHO-JIEITETbHOCTHBIN TMOAX0J B Kypce (HU3MKH pealn3yeTcs MNpexae BCero 3a CHér
OpraHu3aluK SKCIIEPUMEHTAIBHON JIesTeNbHOCTH oOyyaromuxcs. [ 6a30Boro ypoBHs Kypca puszuku
— 3TO HCHOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIHEPUMEHTOB M JIAOOPATOPHBIX
paboT, KOTOpble B IporpaMMe 1o (pusnke 0ObeINHEHbI B OOIIMNA CIIUCOK YUEHUYECKUX MPAKTUYECKHX



pabot. Beiienenue B ykazaHHOM IepeyHe J1ab0opaTOpHBIX padoT, MPOBOJUMBIX Ul KOHTPOJIS U OLEHKH,
OCYIIECTBISIETCS YIaCTHUKAMH 00pa30BaTEIbHOTO MPOLIECCa UCXO0Is U3 0COOEHHOCTEH TUIAaHNPOBAHUSA U
ocHamieHus kabunera ¢usuku. Ilpum 3ToM obOecrieumBaeTcs OBJIAACHHE OOYJAIOIIUMUCS YMEHHSIMH
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUs], UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BETUYMH M TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIOKEHHBIX THIIOTE3.
Bonbmioe BHUMaHME yIENseTCsl PEHICHUI0 Pacu€THBIX M KadeCTBEHHBIX 3aaad. [Ipu stom s
pacu€THBIX 3aJad MPHOPUTETOM SBIAIOTCSA 337a4d C SIBHO 3aJaHHOW (PU3MUYECKOH MOJIEINbIO,
MO3BOJISIOIINE MTPUMEHSATh U3yYeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeiia Kypca, Tak U
MHTETPHUPYS 3HAHHS U3 PasHBIX pa3/ienoB. JIsi KayeCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBJISIOTCS 3a/1aHUS
Ha OOBSICHEHHE NPOTEKAaHUs (PU3NYECKUX SIBICHUH U MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue
BbIOOpA (PU3UUECKOI MOJIEIH JJISl CUTYaIluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboBanusiMu @I'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIECYCHHIO
ydueOHOro mporiecca 0a30BBIM ypoBeHb Kypca (U3MKKM Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUsA
JIOJDKEH M3YydYaThCsl B YCIIOBHUSIX TPEAMETHOTO KaOWHeTa (M3WKU WIH B YCJIOBHSIX WHTETPUPOBAHHOTO
KaOuHeTa NMpeMETOB €CTECTBEHHO-HAYYHOTO 1MKIa. B xabuHere (pU3MKU TOIKHO OBITH HEOOXOAUMOE
nabopaTopHOoe 00OpYyIOBaHWE JUIS BBITIOJHEHUS YKa3aHHBIX B MpOrpaMMe 1O (PHU3HKE yYCHHYECKHX
MPAaKTUYECKUX paboT U JeMOHCTPAIIMOHHOE 000y IOBaHHE.
JleMoHCTpamoHHOEe 000pyI0BaHe (HOPMHUPYETCS] B COOTBETCTBHU C MPHHIIUIIOM MHUHUMAIBHOM
JOCTAaTOYHOCTH M OOECIeYMBAET IMOCTAHOBKY IEPEUUCIICHHBIX B MpOrpaMMme 1Mo (U3UKE KITFOYEBBIX
JIEMOHCTpAIMid Ui WCCIENOBAaHHUS W3y4aeMbIX SIBICHHA W TPOIECCOB, OHMIUPHYECKUX U
(byHIaMEHTAIEHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMEHEHUH.
JlaGopartopHoe oOopyaoBaHHE sl YYEHHMUECKHUX MPAKTHUECKUX paboT (Qopmupyercs B BHE
TEMaTHYECKHX KOMIUIEKTOB M O0ECIEeUYnBaeTCsl B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX OOyJaroIIuXCs.
Temarudeckne KOMIUIEKTHI TaOOPAaTOPHOTO 00OPYIOBAHUS JODKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM
WCTIOJIb30BAHNH aHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM
B BHJI€ IU(PPOBBIX JTA0OPATOPHIA.
OCHOBHBIMH TIEJISIMU U3y4eHUs PU3UKHU B 0011eM 00pa30BaHHUU SBIISTIOTCS:
e (opmupoBaHuEe MHTEpeca U CTPEeMJICHHs] OOYyYaloIIUXCs K HAYYHOMY H3YYEHUIO MPHUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTaBIEHWM O HAYYHOM  METOAE€ TMO3HaHUuS U (QOpPMHpPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIIEHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmMupoBaHHME HAay4YHOTO MHPOBO33PEHMSI KaK pe3yjabTaTa H3Y4YEHHsS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (QopmupoBaHue ymMeHHH OOBACHATH SIBJCHHS C HCIOJIb30BAaHHEM (U3UUECKUX 3HAHUM U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue NpeACTaBICHUN O PO (UUKH UL Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI.
JlocTrxkeHue 3TUX Leei o0ecrednBaeTcs pelIeHUeM CIEIYIONIUX 3a/1a4 B IPOLECCe U3YyUCHUS
Kypca (pu3MKu Ha YpOBHE CpeiHero ooIiero o0pa3oBaHus:
e MpuoOpeTeHHe CHUCTeMbl 3HAaHUKW 00 OOmMX (UINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKIIOYAS MEXAaHUKY, MOJEKYISIPHYIO (U3HKY, 3JICKTPOJMHAMHKY, KBaHTOBYIO
(U3HKY U 3IEMEHTHI acTPO(DU3HKHY;

e (opmupoBaHuE YMEHHI NMPUMEHATH TEOPETUUYECKHE 3HAHHS Ui OOBACHEHUS (UINYECKUX
SIBIICHUH B IPUPOJIE U JUTSI IPUHSTHUS MPAKTHUECKUX PELIEHUH B OBCEAHEBHON )KU3HH;

® OCBOEHHME CIIOCOOOB pelIeHMs Pa3IUYHBIX 3a7ay C SBHO 33aJaHHON (U3NYECKON MOJENbIo,
3aja4, MOJPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/laHhe (U3UUECKOW MOJENH, aJeKBaTHOMN
YCJIOBHSM 33J1auH;

® [OHMMaHME (PU3MUECKUX OCHOB U TPHUHIMIIOB JAEHCTBUS TEXHUYECKHX YCTPONCTB H
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS HA OKPYKAIOLIYIO CPENY;

® OBJIAJICHHE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M MPOBEACHUS (U3NUECKUX
HKCIIEPUMEHTOB, aHajM3a M HHTEepIpeTanuuu HHGOpPMAIMHU, OIpeaeseHHs] JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;



® CO3JaHUE YCIOBUM JUI1 pa3BUTUA YMEHUH IIPOEKTHO-HCCIEAOBATEIbCKOM, TBOPYECKON
JESITEIbHOCTH.
Ha m3yuenue ¢pusuku (0a30BbI ypOBEHB) HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs OTBOAUTCS
136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIO).
[Ipenyaraemerii B mporpamme mo (HU3UKE IMEpPEeYeHb JIA0OPATOPHBIX M MPAKTHYECKUX pPadboT
ABIISICTCSI PEKOMEHIOBAHHBIM, YYHUTENb JEJaeT BHIOOP MPOBEIEHHs JIAOOPATOPHBIX pabOT U OTBITOB C
y4€TOM MHAUBUyaTbHBIX OCOOCHHOCTEN 00YyJarOInXCsl.



COJEPKAHUE OBYUEHMUA

10 KJIACC

Pa3nen 1. du3uka u MeTOAbl HAYYHOI'0 IO3HAHUS
®usuka — Hayka o mnpupozae. Haydnele MeTonpl NO3HaHUSA OKpyxkaromero mupa. Pomb
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue pu3ndecKux sABJIeHUH U rpoueccoB. Hayunsle runoressl. @usnueckre 3aKOHbI
U Teopuu. ['paHUIIBI TIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIHMIT COOTBETCTBUS.

Ponb u MecTo pusnku B GpopMUPOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUPa, B IPAKTUUYECKON
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu
AmnHasnorosble U IU(PPOBBIE U3MEPUTETHHBIE PUOOPHI, KOMITBIOTEPHBIC TATUHUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexanudeckoe nBmKeHHE. OTHOCHUTENIBHOCTh MEXaHUYECKOro HBIKeHHs. Cucrema OTCUéTa.
Tpaexropus.

[Tepemenienne, CKOpOCTh (CpemHsiE CKOpPOCTh, MTHOBEHHAss CKOPOCTb) M  YCKOpPEHHE
MaTepUaJIbHON TOYKH, MX MPOEKIMM HAa OCHU CHCTEMbl KoopAuHAT. ClokKEHHE MEepeMENICHUuNd |
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE TMPSMOJIMHEWHOE JBIKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEIICHUS MATEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoe nageHue. Y CKOpeHre CBOOOTHOTO TaACHHS.

KpuBonunueitHoe nBmkeHue. [[BHkeHMEe MAaTepUAIbHOW TOYKH MO OKPY>KHOCTH € TIOCTOSTHHOM TIO
MOJYJTI0O CKOPOCTBIO. YTJOBas CKOPOCTb, JMHEHHas CKopocTh. llepwom W wactoTra oOpamieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckne ycTpoOHCTBA M NPAKTUYECKOE IMPUMEHEHHUE: CHHIOMETpP, ABUKEHUE CHapSOB,
LIETTHBIE U PEMEHHBIE NTEpEayH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPALUsl KHHEMATUYECKUX XapAaKTEPUCTUK JIBHXKEHUS.

[IpeoOpazoBanue IBUKEHHNA C UCIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue npuxenus tena, OpoLIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenne ckopocTH pu ABMKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHnne HepaBHOMEPHOIO JIBUKEHHUS C LEIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY NYTSIMH, MPOMJACHHBIMM TEJIOM 3a IOCIEI0BaTEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JBUKEHUU C HAYaJIbHOU CKOPOCTHIO, PaBHOU
HYJIIO.

N3yuenue nBUKEHUs APUKaA B BA3KOM KUJIKOCTH.

W3yueHue nBMKEHUs Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JTunamuxa

[Ipuaiun otHocutensHOcTH ['amunes. Ilepselid 3akoH HproroHa. HMHeprumanbHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpuanun cynepnosunuu cuil. Bropoit 3akon HeroToHa ans MaTepuanbHOU
Toukd. TpeTnil 3akoH HproTOHA /17151 MaTepUaJIbHBIX TOYEK.

3akoH BceMHUpHOTO Tsrotenus. Cuna tspkectd. [lepBas kocMHuueckast CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHsI CKOJIbKEHUss U cuiaa TpeHus mnokos. Koadpdumment tpenus. Cuna CONpOTHUBICHHUS TPH
JBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

HOCTyHaTCJ]LHOC " BpalllaTCJIbHOC JIBUKCHUC a0COJIFOTHO TBéleOF O TCJ1a.



MOMEHT CUJIbI OTHOCUTENIBHO OCH BpalleHus. 11nedo cuitbl. Y cnoBus paBHOBECUS TBEPAOIO Tela.

Texnuueckue  ycTpoHCTBA W IPAKTUYECKOE  IPUMEHEHHWE:  MOJUMIHHUKYH, JBUXKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHnE uHEpLIMU.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOLIUX TEJI.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(hOpMAITUH.

HeBecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U T1aJICHHH.

CpaBHeHHE CUJI TPEHUS TIOKOSl, KAUEHUS U CKOJIb)KEHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOHUKAIOIIUX B IPY’KUHE U PE3UHOBOM 00pasIie,
OT uXx Aedopmariiu.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPJIOTO Te€a, UMEIOIIETO OCh BPAIlICHUSI.

Tema 3. 3axonwl coxpanenus e Mexanuke

Nmnynec MaTepualbHONW TOYKHM (Tela), CUCTEMbl MaTepualbHBIX ToueK. Mmmynbc cuibl u
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHeHHUs UMIyibca. PeakTuBHOE JBMXKEHHUE.

Pa6ora cunbl. MOIIHOCTH CUJIBL.

Kunernueckas sHeprusi MarepuaibHO Touku. TeopeMa 00 M3MEHEHUN KHHETHYECKON SHEPTUH.

[ToTenumaneHas sHeprus. lloreHnumanbHas 3HeEprust ynpyro aeGOpMHUPOBAHHON MPYKUHBI.
[ToTenumanpHas Heprus Tena BOJIN3U HOBEPXHOCTH 3EMIIH.

[loTeHumaneHple W HEMOTEHUUANbHbIE CHUIbl. CBS3p pabOTHl HEMOTEHIMAJIbHBIX CHIT  C
M3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUU.

VYrpyrue u Heynpyrue CTOJKHOBEHUSI.

TexHu4yeckue yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE nBMKEHUE.

[lepexo NOTeHLIMANBHON YHEPTUH B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue abCcoMOTHO HEYIPYTOro yapa ¢ HOMOUIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW SHEpruu Tella Ha Mmpumepe
pacTsKEHHUs PE3UHOBOIO JKI'yTa.

Pa3nen 3. Mosekyasipaasi pu3nka U TepMOJIUHAMHKA

Tema 1. Ocnosbl MoNeKynaApHO-KUHEMUYECKOI meopuu

OCHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPHH U HMX OIMBITHOE OOOCHOBaHUE.
BbpoynoBckoe nBwxkenue. quddy3us. Xapakrep IBMKEHHS M B3aUMOJCHCTBHUS YACTHI[ BELIECTBA.
Monenu cTpoeHHs Ta30B, KUIAKOCTEH U TBEPIBIX TeNl U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mojeneil. Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctostHaas ABoraapo.

TermoBoe paBHOBecue. Temrieparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens wupneanbHoro ra3za. (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETUYECKOH TEOPUH
UJeanpHOTO Ta3a. AOCONOTHAs TeMIlepaTypa Kak Mepa CpelHed KWHETHUYeCKOW SHEpruu TErIOBOTO
nBUKeHus yactull raza. Illkana temnepatyp KenbBunHa. ['a30Bble 3akOHBI. YpaBHeHHE MeHneneeBa—
Knaneiipona. 3akon J[lanpTona. HM3ompomecchl B HACATBHOM Tra3e C MOCTOSHHBIM KOJHMYECTBOM
BemecTBa. [ paduueckoe mpeacTaBieHne H30MPOIIECCOB: U30TEpMa, H30X0pa, H3obapa.

Texuuueckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OmnbITH, T0Ka3bIBAIONINE JUCKPETHOE CTPOSHHE BEIIECTBA, POTOrpadui MOJIEKYS OPTaHUIEeCKUX
COCIMHEHUN.

OmnbIThl IO TG PY3UN KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSL.

Mopens onbiTa lTepHa.

OnbIThI, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOIEHCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUSI UAECATIBLHOTO ra3a, U30IPOLECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomol

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpEHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy TapaMeTpaMU COCTOSIHUS pa3peKEHHOTO Tra3a.

Tema 2. Ocrosbl mepmooOuHaAMUKU

Tepmoannamuueckasi cucremMa. BHyTpeHHssl S3HEPTUsl TEPMOIMHAMUYECKOW CUCTEMBI M CIIOCOOBI
e€ n3MmeHenus. KonmuectBo TemnoTsl U pabota. BHyTpeHHss 3Heprus 0JHOATOMHOIO MI€aIbHOIO rasa.
Bunel Temonepenaun: TEIUIONPOBOJHOCTb, KOHBEKLHS, W3JIyd€HUE. YJIeNbHas TEIIOEMKOCTh
BelecTBa. KommuecTBo TEMIOTH Npu Temionepeaaye.

[Tonarue 06 agmabatHoM mporecce. [lepBeiii 3akoH TepMoauHamMuku. [IpuMeHeHHE TEepBOTO
3aKOHA TEPMOJMHAMMKH K H3ompolieccaM. [’ paduueckas uHTepnpeTanus padoThl rasa.

Brtopoii 3akon TepmoauHamuku. HeoOpaTtuMocTh po1ieccoB B IPUPO/IE.

TermoBbie Mamuubl. [lpuHUMOB OeiicTBUS TemaoBbIX MamuH. IIpeoOpa3zoBanust sHepruu B
TerioBblXx MamuHax. Koadduuuent noneznoro neiictBust temnoBod mamubbl. [{ukn Kapao u ero
K03 (UIIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTHUECKHEe MTPOOIEMbI TEIJIOOHEPTEeTUKH.

Texnuueckue ycTpoicTBa M NMPAKTUYECKOE NPUMEHEHHE: JBUraTellb BHYTPEHHEro CropaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH 3HEPTUU Teja MPH COBEPILIEHUU paboThl: BUIET MIPOOKH M3 OYTHUIKH MO
NeMCTBHEM CXKaToro BO3Jyxa, HarpeBaHue »ddupa B JaTyHHOM TpyOke myTéM TpeHus
(BUICOIGMOHCTpALIHS).

N3menenue BHyTpeHHEH sHepruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OmnbIT Mo aarabaTHOMY PaCIIMPEHHUIO BO3TyXa (OTBIT C BO3AYITHBIM OTHHBOM).

Monenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHET'O CrOpPaHUsl, PEaKTUBHOTO JBUTaTelIs.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3Mepenne yaeabHOM TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmosanusa eewjecmea. DPazosvie nepexoovl

[Tapoobpa3zoBanue u kouaeHcauus. Vcmapenue u kumnenHue. AOCONIOTHAsSE U OTHOCHUTEIbHAs
BIQXXHOCTh BO3Ayxa. HaceblleHHbld map. VYaenbHas TeIuioTa MapooOpa3oBaHUs. 3aBUCUMOCTH
TeMIEepaTypbl KUIIEHUS OT TABJICHUS.

TBépnoe Teno. Kpucrammuyeckne u amopdHble Tena. AHU3OTPONUS CBONCTB KpPHUCTAJIOB.
Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBneHune m Kpucrammzauus. YJenbHas TEIioTa
iaBnenus. Cyoaumarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckre ycTpoiCTBa U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP,
TEXHOJIOTUU MOJYyYEHUsI COBPEMEHHBIX MAaTepUajIoB, B TOM YHCIIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habntonenue HarpeBaHus U MIIABJICHHS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMoHCTpalys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomul

N3mepenune 0THOCUTENBHOM BIaKHOCTU BO3/1yXa.

Pa3nen 4. DiekTpoagnHaAMHKA



Tema 1. dnekmpocmamuxa

DnekTpu3aius Tell. JNeKTpudeckuil 3apsi. JlBa Buaa siexkTpudeckux 3apsanoB. [IpoBoaHukw,
JURJIEKTPUKHU U TIOJIYIIPOBOJHUKH. 3aKOH COXpPaHEHUS JIEKTPUUYECKOTO 3apsija.

B3aumoneiictBue 3apsanoB. 3akoH Kymnona. TodeuHbIN 3JEKTPUUYECKUN 3apsll. DJIEKTPUUECKOE
nose. Hanmpsok€HHOCTh 2IeKTpUYecKoro noss. [IpuHuuI cynepnosuuuu 3IeKTpUuYecKux nosieu. Jiunuu
HaIpPsHKEHHOCTH SJIEKTPUUYECKOTO OIS,

Pabora cun anekrpocrarnyeckoro mois. [lotennuman. Paznocts moreHnuanoB. [IpoBogHHKN U
JURJIEKTPUKH B AJIEKTPOCTATHYECKOM MoJe. JuanekTpudeckast MpoOHUIIaEMOCTb.

OnexkrpoéMmkoctb. KoHmeHncatop. DNeKTpoEMKOCTh IJIOCKOTO  KOHACHCATOpa.  DHEPrus
3apsKEHHOTO KOHEHCATOPA.

TexHuueckre yCTpOWCTBA H TMPAKTUYECKOE MPUMEHEHHE: DIIEKTPOCKOI, 3BJICKTPOMETP,
ANIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN armmapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIMI JAEHCTBHS DJIIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEI.

DNEKTPUYECKOE TI0JI€ 3aPSHKEHHBIX TEl.

[TpoBOAHMKY B AIEKTPOCTATUUECKOM TIOJIE.

DJIEKTpOCTAaTUYECKAs 3alUTA.

JIMDIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD AJEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa OT IUIOMIAIX TUTACTHH, PACCTOSHUS
MEXTy HUIMH B TADJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 3eKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmosannstii an1ekmpuueckuit mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKHUI TOK. YCIOBUS CYIIECTBOBAHMS AJIEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [IocTOSTHHBII TOK.

Hanpsioxenue. 3akon Oma 115 ygacTka 1Enu.

DJIEKTPUYECKOE COMPOTHUBIICHUE. Y ACIbHOE CONPOTHBIEHUE BemiecTBa. [locnenoBarenbHoeE,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.

PaboTa anekrpuueckoro Toka. 3akoH J[xoyns—JIenma. MOIIHOCTh 3JEKTPUIECKOTO TOKA.

DNEeKTpOABMKYILAs CUJla M BHYTPEHHEE CONPOTHBJICHUE HMCTOYHMKA TOKa. 3akoH Owma s
MOJTHOM (3aMKHYTOM) 3JIeKTpruIecKoi nenu. KopoTkoe 3aMpIkaHHeE.

DNEeKTpOHHAsA MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTh CONPOTHUBIICHHS] METAJJIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DIJIEKTPUYECKHUI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoanuku. COOCTBEHHASI U TPUMECHAS TPOBOJUMOCTh OTYIPOBOTHIKOB. CBOMCTBa P—
n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKHid TOK B pPacTBOpax W  paciuiaBax  d3JEKTPOJIUTOB.  DJEKTPOJIUTUYECKAs
JUCCOIanus. DIEKTPOJIN3.

DOnekTpuyeckuidi TOK B razax. CaMOCTOSITENIbHBIA M HECaMOCTOSTENbHbIM pa3pan. MouHus.
[Ina3ma.

TexHuueckre yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETpP, BOJIBTMETP, PpEOCTar,
WMCTOYHUKUA TOKa, SJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, IMEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAKYyMHBIA JAHUOMA, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA JUOJ,
rajibBaHUKa.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTb CONTPOTUBIICHUS IMJIMHAPUUECKUX TPOBOJHUKOB OT JJIMHBI, IJIOIIA/IA TOTIEPEUHOTO
CEYEHMs U MaTepHaa.

CMmelaHHOe COeIMHEHHE TPOBOTHUKOB.

[IpsiMoe n3mepenue AeKTpoABMXKYIIEeH cuiibl. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO DJIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSL.



3aBUCUMOCTb COITPOTUBIIEHHS METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE DJIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IpOBOAMMOCTB BO31yXa.

OAHOCTOPOHHSIS POBOUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, 1abopamophvie padomoi

N3ydeHne CMEIIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue 31neKTpoABUKYIIEH CUIIbl ICTOYHHKA TOKA U €70 BHYTPEHHETO0 COIPOTUBIICHHUS.

Habmonenue anextponaunsa.

MexnpeameTHble CBA3H

N3yuenune kypca ¢usuku 06a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C  YYETOM
COJIepKATEIbHBIX MEXIPEAMETHBIX CBS3€il C KypcaMH MaTeMaTWUKH, OMOJIOTHH, XHUMUH, Teorpapuu u
TEXHOJIOTUH.

Meosicnpeomemnule nouamusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4yHOTO IMO3HAHUS: SIBJICHUE,
HaydHbId (akT, THUMNOoTe3a, (u3nMdeckas BETUYMHA, 3aKOH, TEOpHUs, HAOJIOJCHHUE, HKCIICPUMEHT,
MOJEIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, JHUHeWHas (yHKIus, nmapaboia, runepoosa, Ux
rpaduKu U CBOICTBA, TPUTOHOMETPUYECKHE (QYHKIIMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocusn: Mmexannueckoe NBUKEHHE B KUBOH mpupoze, 1udpdy3us, ocMoc, TEII000MEH KHUBBIX
OpraHu3MoB (BUJABI TEIUIONEpEaul, TEIUIOBOE pPABHOBECHE), DJIEKTPUYECKHUE SIBICHHUS B HKUBOU
MIPUPO/IE.

Xumusa: NUCKPETHOE CTPOCHME BEIIECTBA, CTPOECHHWE AaTOMOB W MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TEJN, JKUJIKOCTEH M Ta30B, JIEKTPUUYECKHE CBOICTBa
METaJJIOB, SJEKTPOIUTHYECKAS AUCCOLUAIINS, TAIbBAHUKA.

T'eoepaghus: BnaxXHOCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonoeusa: mnpeoOpa3oBaHUE [BWKEHUI C HCIOJIb30BAaHUEM MEXAHU3MOB, Y4YET TpPEHUS B
TEXHUKE, MOAMNITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHHs] UMITY/bca B TEXHUKE (pakeTa, BOJAOMET U
ApyrHe), IBUraTelb BHYTPEHHETO CrOpaHus, MapoBas TypOMHA, ObITOBON XOJOJMIBHUK, KOHAULMOHED,
TEXHOJIOTUH MOJIy4YEHHsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH,
NIEKTPOCTaTUYECKas 3allUTa, 3a3€MJIEHHE DJIEKTPONpHOOpOB, KCEPOKC, CTPYHMHBIM INpHHTE,
3JIEKTPOHArpeBaTesbHbIe IPUOOPHI, JTEKTPOOCBETUTENbHbBIE TPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pa3nen 4. DjaekTpoauHAMHKA

Tema 3. Maznummnoe nojne. I1eKMpPoOMaAZHUMHAA UHOYKYUSA

[TocTosiHHbIE MarHuThHL. B3anMojelcTBHE MOCTOSHHBIX MarHuToB. MarnuTHoe mose. Bekrtop
MarHuTHON WHAYKUWU. [IpUHIMNO CyNeprno3uiu MAarHUTHBIX NoJjied. JIMHUKM MarHUTHOW WHIYKIIMH.
KapTtuna nunuii MarHuTHOW MHAYKIMHU TOJISL TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MpoBOJHUKA ¢ TOKOM. KapThHa MTUHUN WHIYKIIMM MAarHUTHOTO TOJIS JUTHHHOTO
MPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOI'O IPOBOJHHMKA, KAaTyIMIKW ¢ TOKOM. OmeIT ODpcrena.
B3aumoeiicTBue MpoOBOTHUKOB C TOKOM.

Cuna Ammepa, e€ MOIyNb U HalpaBJICHUE.

Cuna Jlopenna, e€ Moayinbp W HampaBieHue. J[BUkeHUEe 3apspKeHHOW 4YacTULbl B OJHOPOIHOM
MarHuTHOM noje. PaGota cunbl JlopeHia.

SBneHue  ANEKTPOMAarHUTHOM  MHAYKIUU. IloTOK  BeKTOpa  MAarHUTHOM  MHAYKLUU.
DNEeKTPOABMKYILAS CUJIa MHAYKIUU. 3aKOH 3JIEKTPOMAarHuTHOW nHAykuu dapanest.

BuxpeBoe asnekTpuueckoe 1mosie. ODIEKTPOABMKYIIAs CWlIa WHAYKUMA B TPOBOJHHKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio JleHna.

NHayKkTUBHOCTD. SIBIEHNE CAMOMHAYKIMH. DJIEKTPOABIKYILAS CUIa CAMOMHIYKIUU.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.



Texnuueckue  yCTpoiCTBa M INPAKTMUYECKOE  IIPUMEHEHHE:  IIOCTOSHHBIE  MAarHuThl,
AJIEKTPOMArHUTBI, JEKTPOABUTaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE IEKTPOHHOTO ITy4Ka MAarHUTHBIM TI0JIEM.

JIMHUM MHIYKIMA MarHUTHOTO HOJIS.

B3anmoeiictBre AByX MPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

HerictBue cunel JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

IIpaBuiio Jlenna.

3aBUCUMOCTD IEKTPOIBUKYIIEH CUIIbI MHAYKLIHN OT CKOPOCTH U3MEHEHHS MarHUTHOTO MTOTOKA.

SIBrieHNE CAaMOVHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue neCTBUS NOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sABIEHUS 3J€KTPOMArHATHOM MHIYKIIMH.

Paznen 5. KoJsiebanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHble KoJ1eOAHUA

KonebarenpHas cucrema. CBOOOMHBIE MeXaHWYECKHE KoyieOaHus. ['apMOHMYECKHEe KoJieOaHusI.
[Tepuon, gyacroTa, ammuutyaa u (aza konedbanuit. [IpyxkuHHBIN MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHHe rapMOHHUYECKUX KoJiebaHui. [IpeBpaiienre sHepTur Mpy TapMOHUYECKUX KOJICOAHMSIX.

Konebarenpubiii  koHTYp. CBOOOIHBIE DJIEKTPOMAarHUTHBIE KOJIEOAHWUS B HJI€AJTLHOM
KOJICOATEIIPHOM KOHTYpE. AHAJOTHS MEXIYy MEXaHHYECKUMHU M DJIEKTPOMAarHUTHBIMH KOJICOaHUSMHU.
®opmyna ToMcoHa. 3aKOH COXpaHECHHsI SHEPTUHU B UICATBHOM KOJIEOATEIIHHOM KOHTYDE.

[IpencraBinenne o 3aryxaromux KojeOaHUsX. BbIHYXJeHHbIE MexaHHYecKue KojieOaHusl.
Pe3onanc. BeiHyKeHHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii TOK. CUHYCOMAAQIBbHBI NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTMTYHOE U IeHCTBYIOIIEE 3HAUCHHUE CUIIbI TOKA U HANPSHKEHUSI.

Tpanchopmarop. IIpowsBoacTBo, Tmepegadya ©  MOTpeOJICHUE DIEKTPUUYECKOW DHEPTHUH.
DKOJIOTUYECKHE  PHUCKM IPU  TNPOU3BOJACTBE  dJeKTposHepruu. KymbTypa  ucnolsib30BaHus
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE NPUMEHEHHUE: IJEKTPUUYECKHIl 3BOHOK, T'€HEepaTop
MIEPEeMEHHOT0 TOKa, JIMHUH 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue mnapameTpoB KojeOaTelnbHOW CHCTEMbl (NMPYKMHHBIH WM MaTeMaTHYECKHM
MAasITHHUK).

Habmronenue 3aTyxarommx Koiebanuii.

HccnenoBanue cBOMCTB BEIHYKIEHHBIX KOJICOAHHIH.

Habmonenue pesonanca.

CBOOOIHBIE ANIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcmorpaMmbl (3aBUCUMOCTH CHIIBI TOKA U HAMPSIKEHUS OT BPEMEHHU) 7S 2JIEKTPOMArHUTHBIX
KOJIEOaHMIA.

Pesonanc mnpu mocneAoBaTeNbHOM COEIMHEHWH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH H
KOHJEHcaTopa.

Mogenb TuHUM 3NIEKTpOoIIepeaayn.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPUOIa MAJIbIX KOJIeOaHU Tpy3a HA HUTU OT JJIMHBI HUTH M MacChl
rpysa.

HccnegoBanue mepeMEHHOr0 TOKa B LEMM U3 MOCIEAOBATENbHO COEIUHEHHBIX KOHJIEHCATOpa,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUnHble 80IHbL



MexaHnyeckue BOJIHBI, YClIOBUsA pacnpoctpaHeHus. llepuoa. CkopocTe pacnpoCTpaHEHUs U
nnuHa BosHBL llomepeunble W mpojosbHbIe BONHBL MHTepdepeHuus M Judpakius MEXaHUYeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEKTPOMarHUTHbIE BOJIHBL. YCJIOBUSA HW3JIy4EHUS OJIEKTPOMAarHUTHBIX BOJH. B3aumHuas
opuenTtauus BektopoB E, B, V B anexkrpomarHuTHOi BosHE. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, TPEIOMIICHHE, osIpu3anys, audpakaus, narepdepennns. CKOpOCTh 3IEKTPOMAaTrHUTHBIX
BOJIH.

[Ikamna 3eKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 371eKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHIHAIIBEI paUOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl.

Texnuueckue yCTpOHCTBAa U NPAKTUYECKOE IPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi IMarHOCTUKA B TEXHHMKE W MEIULMHE, pajap, paJIuoNpuEéMHHUK, TEIEBU30p, aHTEHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHUE TTOTIEPEUHBIX U MPOJAOTBHBIX BOJIH.

Konebmtomeecs Teno kak HICTOYHUK 3BYKa.

Habmronenue oTpakeHus ¥ NpeoMIICHNS MEXaHUYECKUX BOJIH.

Habmonenue nureppepeHinn u Juppakiiii MeXxaHn4ecKuX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMITUTYION M 4aCTOTOM KOJICOaHUH.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOJSpU3alINs,
TU(pakiuus, UHTepPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonmHEtHOE pacpoCcTpaHEHUE CBETa B OTHOPOAHOUN cpene. Jlyd
cBera. TOYEUHBI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHM B TUIOCKOM 3epKaie.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHHUSI CBETa. AOCOJIIOTHBIM IMOKA3aTelbh MPETOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHblil yroi MOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CrnoxxHbIN cocTaB 6emoro ceera. [[ser.

Colwuparorue U pacceuBaroniue JUH3b. ToHKas yJmH3a. DOKYCHOE PACCTOSHHE W OMTHYECKas
cwiia ToHKo# yuH3bL. [locTpoenne nzobpaxkeHuit B COOMpAONIUX U paccerBaronux JuH3ax. Gopmyna
TOHKOMW JIMH3BI. Y BEJIMYECHHE, TaBAEMOE JIMH30M.

[Ipenenbr npUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Mutepdepenuus cera. KorepeHTHbIE HCTOUHUKH. YCIOBUS HAOIIOJICHUS
MakCUMYMOB M MHUHHMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. Judpakunonnas pemeérka. Y cnoBue HaOMOACHHS TIABHBIX MAKCUMYMOB TIPH
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[lonspuzauus ceera.

Texnuueckue ycTpoilcTBa M NpPaKTUYECKOE MPUMEHEHHME: OYKW, Jiyna, (oToammapar,
MPOEKIIMOHHBIM ammapar, MHKPOCKOIN, TENeCKON, BOJOKOHHAs OINTHKA, MU(PAKIHOHHAS peléTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsiMmonuHeitHOe pacpocTpaHeHHe, OTpaXXeHHe U IpenomMiieHue ceera. OnTuyeckue Npudopsl.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBeTOBOA.

HccnenoBanue CBOWCTB U300pakeHUil B TMH3aX.

Monenu MUKpOCKOTIa, TEIECKOTIA.

Habmronenue nnrepdepeHiuu cera.

Habnronenue nudpakuuu ceera.

HaGnronenue nucnepcuu ceeta.

[lonyueHue criekTpa ¢ HIOMOIIBIO IPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOILBIO AU(DPAKIIMOHHON PEIIETKH.

HabGnronenue nossipu3aiiy cBeTa.



Yuenuueckuii sxcnepumenm, 1abopamophvie padomoi
N3mepenue nokaszaTesis NpeJoOMIICHUS CTEKIIA.
HccnenoBanue CBOWCTB M300pakeHUIl B TMH3AX.
Habmonenue nucniepcun cBera.

Pa3gen 6. OcHOBBI cIelIHATBLHOI TEOPUH OTHOCUTEIHHOCTH
I'panubl  OPUMEHUMOCTH KJIIACCHYECKOW MexaHuKd. llocTymaTtsl crienHanbHOM  TEOpUH
OTHOCHUTEIILHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETAa B BaKyyMe, IPUHLUII OTHOCUTEIBHOCTH
OHHIITENHA.
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeIJIEHHE BPEMEHU U COKpAIllEHNE JUINHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl C 3HEPrUe U UMITYIbCOM PENIATUBUCTCKON YaCTULbl. DHEPrus MOKOSI.

Pa3nen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmul Keanmoeoi onMuKU

®ortonsl. opmyna [1nanka cBsA3u 3HEPruu GOTOHA C €r0 YaCTOTON. DHEPrUs U UMITYJIbC (POTOHA.

OtkpbiTue u uccnenaoanne gorodddexra. Onbitel A. I'. CroseroBa. 3akoHbl (poTorpdeKTa.
VYpasaenue DitHuteitHa 1 porordpdexra. «Kpacnas rpanuna» gotosddexra.

JlaBneaune ceera. OnbiTol I1. H. JIeGenena.

XuMHnyeckoe JeHCTBUE CBETA.

Texnuueckue ycTpoicTBa M MPAaKTUYECKOE TPUMEHEHUe: (POTOIEMEHT, GOTOAATYUK, COTTHEUHAs
Oarapesi, CBETOIMOI.

Jlemoncmpayuu

®doTor(hPexT Ha yCTaHOBKE C IIMHKOBOH IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEHTHETO poTOdPPeKTa.

CBeToIMOI.

Comnneynas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa mo paccesnuro o -gactuil. [lnanerapnas momens
atoma. [locrynarer bopa. M3nyuenue u mornomierre GOTOHOB MPHU MEPEXOAE aTOMa ¢ OJHOTO YPOBHS
SHEpruu Ha pyroi. Buael cniektpoB. CHEKTp YpOBHEHN SHEPIUU aTOMa BOJIOPOA.

BosnoBsie cBolictBa yactull. Boinsl ne bpoitnsa. KopnyckynsipHO-BOJTHOBOM Jyalii3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYCHUE.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAIBHBINA aHaIHU3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmronenue nuHeuaThIX CIIEKTPOB U3TyUCHHS.

Jlazep.

Yuenuueckuii s3xcnepumenm, n1abopamopmsie pabomol

Hab6nronenue nuHEH4aToro cnekrpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI, JI0Ka3bIBAIOIUE CIIOKHOCTb CTpoeHus sapa. OTKpBITHE pPaJUOaKTHUBHOCTH.
OmnbiThl Pezepdopaa mo onpeneneHno cocraBa pajnoakTUBHOToO u3inydenus. CpoiicTa anbda-, Oera-,
raMMma-u3iydeHus. BiausiHue painoakTUBHOCTH Ha KHUBbIE OPraHU3MBbI.

OTkpeITHE TPOTOHA U HeWTpoHa. HyknonHnas Mozens sapa ['eitzenbepra—Banenko. 3apsz spa.
MaccoBoe uncio saapa. M3oronst.

Anba-pacnan. ONeKTpOHHBIH U MO3UTPOHHBIM OeTa-pacmajn. ['amma-u3mydenue. 3akoH
PaaOaKTUBHOIO pacraja.

DHeprus cBSI3M HYKJIOHOB B siape. SnepHble cuibl. Jleekt maccol spa.

SnepHble peakuuu. JleneHue U CUHTE3 SAEP.

Snepusiii peakrop. TepmosinepHblit cuHTe3. [IpoGiieMbl U TEPCHEKTUBHI SIEPHOM SHEPreTUKU.
DKOJIOTUYECKHE aCIIEKTHI SIEPHON SHEPTETUKH.



OnemeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

Metoapl HaOMIOJCHUS M PETUCTPAIMU SJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTaIbHBIE B3aUMOACHCTBUS. ENMHCTBO pu3nuecKkoil KapTHHBI MHpA.

TexHuueckue ycTpouCTBa U IIPAKTUYECKOE IPUMEHEHHE: JO3UMETD, Kamepa BuibCcoHa, sanepHbli
peakTop, aToMHast boMOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLINX YaCTHULL.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomol

HccnenoBanue TpekoB 4yacTHIL (110 TOTOBBIM (hOoTOrpadusiM).

Pa3nen 8. DjieMeHTBI aCTPOHOMUHM M aCTPOPUIUKH

Dranbl pa3BUTHs acTpoHOMUU. [IpuKiIaaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBUKEHUE.

CoHeYyHas cucreMa.

Connue. ConneuyHast akTUBHOCTh. McTounuk sHeprun ComnHua U 3BE3A. 3BE3bI, UX OCHOBHBIE
XapakTepUCTHKU. JlmarpamMma  «CHEKTpajdbHBI  KJIacC —  CBETUMOCTBY». 3BE3NBI  TJIABHOM
IMOCJICAOBATEILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY JIJIS 3BE3] IJIABHOM ITOCJIEIOBATCIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMeHHbIE TPEICTABICHUSI O MPOUCXOKICHUH U dBOtoNMK CoJHIIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mrneunsiii Ilyte — nama [amaktuka. I[lonoxxkenwe m nBwkenue CoisiHna B ['amaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapel. UEpHBIE ABIPHI B S/IpaxX TajlaKTHK.

Bcenennas. Pacminpenne Beenennoii. 3akon Xa606mna. Paz6eranue ramaktuk. Teopust Bonbiioro
B3pbIBa. PeMKTOBOE H3ITydeHMeE.

Macmrabnas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnwooenus

HaGnronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKCHHUHN IS
OTIpeIeTICHUS TIOJIOKEHHST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ust CeBEepHOTO
TTOJTYIIapHsl ¥ SIPKUE 3BE3/TBI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilyru.

O6o0maroniee NoBTOpeHue

Ponp pu3ukm M acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJIOTMYECKOM, COIMAILHON M ATUYECKON
chepax AEATEIBHOCTH YEJIOBEKa, POJIb M MECTO (U3MKH W aCTPOHOMHH B COBPEMEHHOW HaydyHOU
KapTUHE MHpPA, POJb (GU3MUECKOW TEOpHH B (POPMUPOBAHUHU TPEICTABICHUNH O (PU3NYECKOW KapTUHE
MHpa, MECTO (HU3NYECKOW KapTHUHBI MHUpa B OOIIEM pSAy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEACTABICHUH O MPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce oOCyIIecTBIsSETCS € Y4€TOM
COJIepKaTeIbHBIX MEXKIPEIMETHBIX CBS3€HM C KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMUH, reorpaduu u
TEXHOJIOTHHU.

Medsicnpeomemnule nouamusi, CBSI3aHHBbIE C M3YUYCHHEM METOJOB HAy4yHOTO IMMO3HAHUS: SBJICHUE,
Hay4yHbl (akT, runore3a, Quanudeckas BENUYMHA, 3aKOH, TeOopus, HaOIIOAEHHUE, OSKCIEPUMEHT,
MO/ISTMPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHrne CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKUE QYHKIIMHU: CHHYC, KOCHHYC,
TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbI M WX IMPOEKUHUHU HA OCHU
KOOpJIMHAT, CIIO)KEHHE BEKTOPOB, TMPOMU3BOJHBIC JIIEMEHTApHBIX (YHKIMN, TPU3HAKH TOI00uUs
TPEYroJbHUKOB, ONPeIeJIeHHE MIOMAAN IIOCKUX GUTyp U 00BbEMa Ted.

buonocus: »nextpuueckue SBIEHUS B KUBOW MpHUpPOJE, KojeOaTelnbHbIE IBMWKEHHUS B >KUBOUN
MPUPO/JIE, ONITUYECKUE SIBJICHUS B KUBOU NMPHUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpO€HHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTypa TBEPABIX TeJNl, MEXaHU3MbI
00pa30BaHUs KPUCTATUIMYECKON PEMIETKH, CIEKTPATbHBIA aHAIH3.

Teocpaghus: MarHWTHBIE TONIOCA 3€MIIM, 3aJ€KH MArHUTHBIX pPyI, (POTOChEMKA 3eMHOU
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonoecus: JMHUW DJICEKTPOIIEpPeNad, I'EHEPAaTOp IEPEMEHHOIO TOKA, JJIEKTPOABUIATElNb,
WHAYKIMOHHAS TeYb, pajap, paaudonpHEMHUK, TeNeBU30p, aHreHHa, Tenedon, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAasi OaTapest.



IINTIAHUPYEMBIE PE3VYJIIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 PU3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenue yuebHoro nmpeamera «Pu3nka» Ha ypoBHE cpenHero ooumiero oopazoBanus (6a30BbIN
ypOBeHB) JOJIKHO 00ecIieYnuTh AOCTHXKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIIPpCAMCTHBIX H
NpPEJMETHBIX 00pa30BaTEIbHBIX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE pEe3yJIbTaThl OCBOCHHS ydeOHOro mpenmera «DU3MKa» JIOJDKHBI OTPaXKaTh
TOTOBHOCTh W CIIOCOOHOCTh OOyYarONmUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3ULMEN JINYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHICKOTO OOIIECTBa, PACIIUPCHHE KHU3HEHHOTO
OTIBITAa M OIBITA JICATEIHPHOCTH B IPOIIECCE pean3allid OCHOBHBIX HAIPABJICHUN BOCIHUTATEIHHON
NEeSITEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUU OOYJAFOIIET0Cs KaK aKTHBHOTO W OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIECTBa,

MPUHATAE  TPAJAUIIUOHHBIX  OOIICYETIOBEUSCKMX T'yMAaHUCTHUSCKUX H  JIEMOKPATHUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B HHTEpecax TIPaKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUHN B 00pa30BaTEIILHOM OpraHU3aIlim;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIEHBIMA HHCTUTYTAaMHU B COOTBETCTBUH C UX (DYHKIIUAMU U
Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOH JISATEIILHOCTH;

2) MaTPHOTHYECKOT0 BOCIIMTAHHUSI:

c(hOpMUPOBAHHOCTh POCCHUMCKOM IpakIaHCKOW WICHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHHSIM POCCHICKUX YUYEHBIX B
ob6sacTu GU3UKHA U TEXHHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSI:

chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTHUPYSICh Ha
MOPAaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B IEATEIILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJ[a B IOCTPOCHHE YCTOMYUBOIO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas AICTETUKY HAYYHOT'O TBOPYECTBA, IMPHUCYILIETO
(bu3UYecKoi HayKe;

5) Tpy/10BOT0 BOCIIMTAHHUSI:

UHTEpEC K pa3iuyuHbiM cepam mpodeccruoHaNbHON EATEIbHOCTH, B TOM YHUCIE CBA3aHHBIM C
(bU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayieit npodeccuu U pealn30BhIBATH
cOOCTBEHHBIE KU3HEHHBIE I1JIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa3OBaHHIO B OO0JacTu (UMUK Ha
MPOTSHKEHUH BCEH KU3HU;

6) IKOJI0rHYeCKOr0 BOCIIMTAHHUS:

cOPMHPOBAHHOCTh ~ JKOJIOTUYECKOM  KYIbTyphl, = OCO3HAaHHUE  TJOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYILECTBJICHHE JEHCTBHI B OKpYXAlOIIeH cpele Ha OCHOBE 3HAHHS IieJei
YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciupeHre OmbITa ACITeIbHOCTH KOJOTHYECKOW HANpPaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS
3HAHUM 10 PHU3HKE;

7) HEHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢u3nveckoil HayKH;



OCO3HAHHME IIEHHOCTH HAy4YHOW [EATENbHOCTH, TOTOBHOCTh B TPOLIECCE H3YyYCHHS (UBUKU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO JESITENbHOCTh MHIMBUYAIIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHBIE YUeOHbIE IeiicCTBUSA
Ba3oBble 1oruyeckue neiicTBus:

CaMOCTOSITEIFHO ~ (OPMYITUPOBaTh M aKTyaIM3WpOBaTh IpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTIPEJICIIATH IISNIN ACITeILHOCTH, 33/1aBaTh MapaMeTPhl U KPUTCPUU HX JIOCTHIKCHUS;

BBIABJIATb 3aKOHOMCPHOCTH U ITPOTHUBOPECUUA B paCCMATPUBACMbBIX (1)I/I3I/I‘~I€CKI/IX SIBJICHUSX,

pa3pabaTeiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ y4ETOM aHAIHM3a MMCIOIIUXCS MaTEePHAIBHBIX H
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTDb, OICHUBATHL COOTBETCTBUC PEIYJILTATOB LCIIAM, OLICHNBATDH
PUCKHU HOCJIG)ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHUPOBAaTh M  BBINOJMHATH pabOTy B  YCIOBHUSX pEAIBHOTO, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3sBUBaTh KPCATHUBHOC MBIINIJICHUE ITPHU PCIICHUHN JKU3HCHHBIX HpO6J'I€M.

Ba3oBble nccienoBarebcKue aeiicTBUS:

BJIaICTH HElyLIHOI\/’I TepMI/IHOHOFHeﬁ, KIIFOYECBBIMU ITOHATUAMHU U METOdaMU (1)I/I3I/I‘IGCKOI>'I HAYyKH,

BJIIETh HABBIKAMU y4e€OHO-HMCCIIEI0BATENbCKON U MPOEKTHON AEATEIbHOCTH B 00JaCTH (PU3MKH,
CTMIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOWCKY METOJIOB PEHICHUS 3a1ad (U3UIECKOTO
COJACpIKaHUA, NPUMECHCHUIO PA3JIMYHBIX METOJOB ITO3HAHMA,

BJIAJICTE BHJAMH ACATCIBHOCTU 110 IIOJYYCHHWIO HOBOI'O 3HAaHHA, €TI0 HHTCPIPCTALUU,
Hpeo6pazoBaHmo U IMPUMCHCHHUIO B Pa3JIMYHBIX y‘-Ie6HI)IX CUTyalusx, B TOM YHUCJIEC IIPU CO3JaHHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBJISITH TPUUMHHO-CJIICTBEHHBIE CBS3U M aKTyaJIM3UPOBATH 337ayy, BBIIBUTATh TUIOTE3Y €€
pelleHrs, HaXOJUTh apryMEHThl Ui J0Ka3aTesbCTBa CBOMX YTBEP)KICHHI, 3a/laBaTh MapaMeTpbl U
KPUTEPUHU PEILIECHUS;

aHAJIM3UPOBATH IMOJYUYECHHBIE B XOJI€ PEHICHMs 33Jaud Pe3yibTaTbl, KPUTUYECKU OLEHUBATH HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTEIbHON ESTEIILHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTD 3HaHUS N0 (U3UKE B IPAKTHUUECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJICH, NIPEAIAaraTh OpUTHHAIbHBIE TIOIXO bl M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PabGora ¢ nnpopmanmeit:

BIIJIETh HABBIKAMU MOJy4eHUs WHpopManuu (HU3NYECKOTO COJCpkKAHUS U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIIATh TIOWUCK, AaHalu3, CHCTEMAaTH3alUi0 M HWHTEPIPETALHUIO
nH(OPMALIUU PA3ITUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIINY;

WCIOJIb30BaTh CpPEACTBAa MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEHICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aIlMOHHBIX 3aJady C coOmoeHneM TpeboBaHUMH
SPrOHOMUKH, TEXHUKH 0€30TaCHOCTH, THMTHUEHBI, PeCypcocOepeKeH s, MPABOBBIX U ITUYECKUX HOPM,
HOPM HMH(GOPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (DU3MUECKOTO COJEpk aHWs B Pa3NU4YHBIX (popmarax ¢ yd4éToM Ha3zHAUYECHHUS
nH(MOpPMAIIUY U 1IeTIEBOH ayIUTOpUU, BEIOUPas ONTUMAIBHYIO (OPMY MPEACTABICHUS U BHU3yaTH3aI[1H.

KoMMyHuKaTHBHBIC YHHBePCAJIbHbIC y4eOHbIe JeHCTBHS:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKH KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(IINKTHI,
pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C MCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;



MMOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOM U MHAUBHIYyaIbHOHM paboTHI;

BBIOMpAaTh TEMAaTHKYy W METOJbl COBMECTHBIX JEHCTBHHA ¢ Y4€TOM OOIIUX HMHTEPECOB U
BO3MOYHOCTEHN Ka)/10T0 4j€Ha KOJUIEKTHBA;

IIPUHUMATD L€ COBMECTHOU JIEATEIHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH JIEHCTBUS IO
€€ JOCTHIKEHHUIO: COCTaBJIATH IUIAH JCHCTBUMN, PACIpPENCNATh POJIM C Y4ETOM MHEHHMM YYaCTHHKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJAa M KaXKJIOTN0 yJacTHHKA KOMaHJbl B OOLIMH pe3ynbTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

npepiaraTb HOBBIE IPOEKTHI, OLEHHBAThb WUJEH C MO3ULUM HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh MO3UTHUBHOE CTPATETMUYECKOE IMOBEICHUE B PA3JIMYHBIX CUTYyalMsIX, HPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, ObITh MHUIIHATUBHBIM.

PeryasiTuBHbIe yHUBepPcaIbHbIE YueOHbIE JeHCTBUS
Camoopranu3zanms:

CaMOCTOSITEIBHO OCYHIECTBJIATh IO3HABATEIbHYIO JIEATENbHOCTh B 00nactu GU3UKU U
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEUICHHS pacu€THBIX W KAayeCTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHUS MPAKTUYECKON paboThl ¢ yYETOM MMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3ZMOXKHOCTEH U
MPENOYTECHHUI;

JaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

paciupsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX TPEANOUTEHHIH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILIEHHUE;

OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHMIO U TPOSIBICHUIO JIPYAULIMU B 00nacTh (U3HMKH, MOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJILHbBIN HHTE/ICKT:

JaBaThb OLEHKY HOBBIM CHUTYyallusiM, BHOCHTb KOPPEKTUBBI B JESTEIBbHOCTb, OICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIQJIETh HaBBIKAMH MO3HABATENBbHON peduieKCMM KaK OCO3HAHHS COBEpIIAEMbIX NEHCTBUU H
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCI0JIb30BaTh MPUEMBI peIeKCHH [Tl OLICHKH CUTYallld, BEIOOpa BEPHOTO PEIICHMUS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apTYMEHTHI IPYrUX MpU aHAINU3€E PE3YIbTAaTOB JIESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B mpouecce nocTHKEHUS JTUYHOCTHBIX PE3yIbTAaTOB OCBOCHHS HPOTpaMMbl MO (U3HUKE IS
YpOBHSI cpelHero ooOmero o0pa3oBaHusi y OOYyYarOMIMXCS COBEPILIEHCTBYETCS SMOIMOHATIbHBIN
MHTEJUIEKT, Ipeanoararomui copMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOUYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAILHOE COCTOSIHUE, BUACTD
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON IMOLIMOHAIILHOU chepbl, ObITh YBEPEHHBIM B cebe;

CaMOpEryJIMpOBaHMs, BKIIOUYAIOUIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEACHUE, CIIOCOOHOCTh aNanTUPOBATHCA K HSMOIMOHATBHBIM HM3MEHEHHSIM U TPOSIBISATH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIOUAIOIIEH CTPEMIIEHHE K JOCTUKEHHUIO €U U YCIEXY, ONTUMU3M,
MHUILIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/I1 U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOIIEH ClIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YIUTHIBATh
€ro MpH OCYILECTBIEHUH OOIIEHHs], CHOCOOHOCTh K COUYBCTBHIO U COMEPEKHUBAHUIO;

COIMANILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTUMU
JOJIbMU, 3200 TUTHCS, TIPOSIBIISITh UHTEPEC U Pa3peraTh KOH(PIUKTHIL.

HNPEAMETHBIE PE3YJIbTATBI



K xoniy o0y4enus B 10 Kkjacce npeMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAKATh
c(hOPMUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHUIA:

JEMOHCTPUPOBAThH HA MPUMEPAX POJb U MECTO (GM3UKH B POPMUPOBAHUU COBPEMEHHOUN HAyYHOU
KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHMKH M TEXHOJIOTHM, B MPAKTUYECKON NEATEIbHOCTH
JTIIOACH;

YUUTBIBATh TPAHUIIEI MPUMEHEHHS] HM3YYCHHBIX (DU3MUECKUX MOJIENIel: MaTepuaabHas TOYKa,
WHEpIMaIbHas CUCTeMa OTCUYETa, aOCOIOTHO TBEPIIOE TEJO, UACAIBHBINA ra3, MOJACINA CTPOCHUS Ta30B,
KUJKOCTEH U TBEPABIX TEJ, TOUCUHBIN JEKTPUUCCKUN 3apsil IIPU pellieHnr (PU3nYecKux 3a1ad;

pacmno3HaBaTh (pu3MUecKue sBICHUS (IIPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKON TEOPUU CTPOCHHS BEIIECTBA M JJIEKTPOJUHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE TBUKEHHE, CBOOOIHOE TMAJCHUE TEJl, JBIKCHUE 10 OKPYKHOCTH,
WHEepIHs, B3auMoieiicTBrue Tei, nuddy3us, OpOyHOBCKOE IBMKCHHE, CTPOCHHUE KHUIKOCTCH U TBEPIBIX
TeN, U3MEHEHHEe 00bEéMa Tel Mpu HarpeBaHuM (OXJaXKICHWH), TEIJIOBOE pPaBHOBECHE, HCIApEHUe,
KOH/JICHCAIIUsI, TUTABJICHUE, KPUCTAILTU3AIINS, KUTICHHE, BIAKHOCTh BO3/yXa, MOBBIIICHUE IaBJICHUS Ta3a
MIPU €T0 HArPEBaHHUH B 3aKPHITOM COCYJIE, CBS3h MEXKy MapaMeTpaMu COCTOSIHUS ra3a B M30IpoIeccax,
AJIEKTPHU3aLUS TEJI, B3aUMOICHCTBHUE 3aPsIOB;

OTIMCHIBATh MEXaHWYECKOE IBWIKECHHE, MCIOJIb3Yys (PU3WyYecKue BEIWYUHBI: KOOpAWHATA, MYTh,
nepeMeInieHne, CKOpoCcTh, YCKOpPEHHE, Macca Teja, Cuila, HMIYJIbC Tela, KUHETHYeCcKas HSHEprus,
MOTEHITMAIbHAS YHEPTUs, MEXaHHUeCcKas padoTa, MEXaHHUYeCKasi MOIIHOCTD; TIPH OMTMCAHUU TIPABHIIHHO
TPaKTOBaTh (U3MYECKUN CMBICI HCIOJIb3YEeMBIX BEIHYMH, MUX OOO3HAUCHUS W €IUHHIIBI, HAXOIUTh
(hopMyIIBI, CBS3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU BEIIMUNHAMU,

OTIMCHIBATh M3yYEHHBIE TETUIOBBIC CBOWCTBA TEJ U TEIJIOBBIC SIBJICHHS, UCITIOJB3Ys (PU3NUECKHE
BEJIMYMHBI: JIABJICHUWE Ta3za, TEeMIEpaTypa, CPEIHss KHHETHYECKas SHEPTrHs XaOTHUYECKOTO IBUKEHUS
MOJIEKYJI, CPEIHEKBaIpaTHYHAs CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS DSHEPTHS,
paborta raza, KOd(PPUIMEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO JBUTATENS; MPU OMHCAHWH TMPABUIBHO
TPaKkTOBaTh (U3MYECKUN CMBICI HCIOJIB3YEMBIX BEIHYHMH, MX OOO3HAUYCHUS] M CIUHHIIBI, HAaXOJIUTh
(hopMyJIBI, CBSA3BIBAIONINE TaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTUMH BEIMUUHAM;

OTMCBHIBATh HW3YYCHHBIC OJJICKTPUUECKHE CBOWCTBA BEIIECTBA U JJICKTPUYECCKUE SIBICHUS
(mpomtecchbl), WCMONB3ysd (PU3WYECKUE BEIWYUHBI: DJIEKTPUUYECKUM 3apsiji, DSJIEKTPUUYECKOe TIoJIe,
HaIpsDKEHHOCTH TI0JISI, MOTEHIIMAJ, PAa3HOCTh MOTCHIMAJIOB;, MPU OIMHWCAHWU TMPABWIBHO TPAKTOBATh
(DMBUYECKUN CMBICT HWCHOJIb3yeMbIX BEIMYHMH, MX OOO3HAUEHUS W CIWHHUIIBI; YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3HYECKYIO BETMYHUHY C APYTUMH BEIUYHMHAMM;

aHATM3UPOBAThH (PU3UUYECKUE MPOIIECCHI M SBJICHUS, UCIIOIb3Ys (PU3MYECKUE 3aKOHBI U IPUHITUTIB:
3akOH BceMupHoro tarotenus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKOU YHEPTHH,
3aKOH COXpaHEHHUS MMIYJIbCa, MPUHIIUI CYIEPIO3UIUN CUJI, TPUHIIMI PABHOMPABUS HWHEPIIUATBHBIX
CHUCTEM OTCYETa, MOJIEKYJIIPHO-KMHETHYECKYIO TCOPUIO CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3h
CpelHel KHHETHYECKON SHEPTUU TETNIOBOTO JABMKCHHS MOJICKYJI C aOCOTIOTHON TeMITepaTypoi, IEPBBIM
3aKOH TEPMOJIUHAMHKHU, 3aKOH COXpPAaHEHHUS OJIIEKTPUUECKOTro 3apsiaa, 3akoH Kymona, mpu sToM
pa3nuyath CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BHIPAKEHUE U YCIIOBUS (TPAHHUIIBI,
00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH, OCHOBHBIC MPUHIUIBI JEHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKUX YCTPOMWCTB;
pa3nuyaTth yCIOBHS MX O€30MaCHOTO UCIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJTHATh  AKCIIEPUMEHTHI TI0 HCCIEAOBAaHUIO (DU3WYECKUX SABJIEHUW W MPOIECCOB C
WCIOJIb30BAaHMEM TPSIMBIX U KOCBEHHBIX M3MEpPEHUH, Mpu 3ToM (GopMynupoBaTh mpodieMy/3agady u
TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO 000pYI0BaHUS,
MIPOBOJMTH OMBIT U (OPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSMbIE M KOCBEHHBbIE M3MEpeHHs (M3MUECKUX BEITHYMH, NMPU ITOM BBIOMPATH
ONTUMANBHBIA CIMOCOO WU3MEPEeHHs] M UCIOIb30BAaTh W3BECTHBIE METOJBl OIEHKU MOTPEIIHOCTeN
U3MEpPEHUN;

HCCIIEIOBATh 3aBHUCHMOCTH MeEXAy (U3NYECKUMHU BEIMYMHAMH C HCIOJIb30BAHUEM MPSIMBIX
W3MEpeHul, MpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (HKCHUPOBATh pe3yiabTaThl MOJYy4EHHOU
3aBUCHUMOCTH (PU3UYECKHX BEIMYUH B BHJE TaOMHIl U TpaduKOB, JENaTh BHIBOJBLI MO PE3ylIbTaTaM
HCCIIE/IOBAHUS;



coOmoaTh npaBuia 0€30MacHOro TpyAa NpU MPOBEIECHUH MCCIEAOBAHUMA B paMKax y4eOHOIO
OKCIIEPUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOH M  TPOEKTHOM JAEATENIBHOCTH C  HCIOJIb30BAaHHEM
M3MEPHUTENBHBIX YCTPOICTB U J1ab0PaTOPHOTO 00OPYIOBAHUS;

pemaTh pacy€THBIC 3a/a4d C SBHO 33JaHHOW (PU3MUYECKOW MOMEIBI0, MCIOJb3Ys (hU3NYecKue
3aKOHBI ¥ TMPUHIIMITBI, HA OCHOBE aHAIM3a YCIOBUSA 33Jaud BBIOMPATh (PU3HUECKYIO MOJIENb, BBIICIATH
¢u3nveckre BeTMUUHBI U (HOPMYITbI, HEOOXOIUMBIE IS €€ PelIeHH s, TPOBOIUTH PACUETh U OLICHUBATD
peaTbHOCTh MOYYeHHOTO 3HAYCHUST (PU3MUECKON BEIIUIHHEI;

pemaTh KavyeCTBEHHBIC 3aJa4yd: BBICTPAWBATh JIOTHYECKHM HEMPOTUBOPEUYHMBYIO IICTIOUKY
pacCy>XKJIeHUM ¢ OMOPO HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCIOJIB30BATh MPU PEIICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTUN IS
MOWCKA, CTPYKTYPHUPOBAHUS, WHTEPHPETAIMA M TMPEICTABICHHUS Y4eOHOW M HAyYHO-TIOMYJISPHOMN
nHpOpMAINY, TOJYYEHHOW M3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH MOJTYyYaeMYIO
nH(popMaImio;

MIPUBOJIUTH MMPUMEPHI BKJIaJa POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIO0JIb30BAaTh TEOPETHUYECKHWE 3HaHUSA MO (PU3MKE B TOBCEIHEBHOM M3HU A oOecredeHus
0e30MmacHOCTH Mpu oOpallleHnu ¢ OpubopaMu M TEXHUYECKHMMM YCTPONCTBaMH, ISl COXpaHEHUs
3/10pOBbsI U COOIOACHNS HOPM IKOJIOTMUECKOTO MOBECHUS B OKpYXKaIoIei cpene;

paboTaTh B TpyINIe C BBHIMOJIHEHHEM pA3JIMYHBIX COIMAJBHBIX PpOJIEH, IJIAHUPOBATH pPadoTy
TPYIIBL, PAMOHATIBHO PACIPEeNsiTh 00S3aHHOCTH ¥ IUIAHWPOBATH JIEATEIILHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, aJEKBATHO OIICHWBATh BKJIAJ KAKIOTO W3 YYAaCTHHKOB TPYIIBI B pEHICHUE
paccMaTpuBaeMoin MpooOJIEeMBI.

K xonity o6ydenust B 11 kiiacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(OpMUPOBAHHOCTH y O0yUaIOLIUXCS YMEHHI:

JEeMOHCTPUPOBATh HA MPUMEPaxX Pojb U MeCTO (PM3UKU B (POPMHUPOBAHUU COBPEMEHHOM HAydIHOM
KapTUHBI MHUpaA, B Pa3BUTHUU COBPEMEHHON TEXHUKH W TEXHOJOTHH, B MPAKTUYECKOW IEsITeNTbHOCTU
JOJIeH, IeJIOCTHOCTh U €AMHCTBO (PU3NYECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPAHUIIBI MPUMEHEHUS U3YUEHHBIX (DU3MUECKUX MOJIENIeN: TOUCUHBIN IeKTPUUECKUIN
3apsij, JIyd CBeTa, TOYEUHBIM MCTOYHUK CBETa, SAepHas MOJEIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOTO
sipa MpH pelieHnH GU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3MUYECKHE SBJICHHS (MPOIECChl) W OOBACHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH M KBAaHTOBOW (DM3HMKHU: dIIEKTpUUECKas IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBHE MAarHWTOB, 3JEKTPOMAarHUTHAs WHIYKIIHS,
NeCTBHE MAarHUTHOTO II0JIA HA NPOBOJHUK C TOKOM U MABIDKYILIMHCSA 3apsil, 3JIEKTPOMarHUTHbHIE
KojeOaHuss M BOJHBIL, MPSIMOJUHEHHOE pacnpoCTpaHEHHE CBETa, OTpPaKEHUe, MpeJoMIICHHE,
uHTepdepeHus, AMPpakuusg U MOJIsSpU3alMsl CBETa, TUCIepcus cBera, (HoTodaeKTpuyeckuit ¢ ekt
(boToapdexT), cBeTOBOE aBlieHHWE, BO3HUKHOBEHHE JIMHEHMYATOTO CIEKTpa aToMa BOJIOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OTHCHIBAaTh M3yYEHHBIE CBONCTBA BeIIECTBA (DJIEKTPUYECKHE, MArHUTHBIE, OINTUYECKHE,
ANIEKTPUYECKYI0 TPOBOAMMOCTh PA3IMYHBIX Cped) M DIEKTPOMArHUTHBIC SABIEHUS (TPOIIECCHI),
UCIOJIB3YS (PU3MYECKHE BEIUYUHBI: IEKTPUUECKHUM 3apsijl, cuja TOKa, SJIEKTPUUYECKOE HAIpsKEHHE,
AIIEKTPUYECKOE COMPOTHUBJICHUE, PAa3HOCTh MOTEHIMAJIOB, XJEKTPOJBUXKYIIas cuia, padoTa TOKa,
WHIYKIHUS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHAYKTUBHOCTH KaTYIIKH, JHEpPTUs
AIIEKTPUYECKOTO M MAarHUTHOTO TIOJIEH, MePHO/] U YacTOTa KoJebaHul B KoJebaTeIbHOM KOHTYpE, 3apsij
U cHjla TOKa B MpoIlecce TapMOHUYECKHX AJIEKTPOMAarHUTHBIX KolieOaHui, (POKycHOe paccTosHuE U
OTTUYECKAsl CHUJIA JIMH3BI, P OMHCAHUM MPABHILHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCIIOJIBb3YEMBIX
BENTUYMH, UX O00O03HAYEHHS U €IUHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONIME AAHHYIO (DU3HUECKYIO
BEITUYMHY C JPYTUMHU BETUYMHAMU;

OTHCHIBATh M3YYECHHBIC KBAHTOBHIE SIBICHUS U TMPOIIECCHI, UCHOIb3Ys (DHU3HUECKHUE BEITMYUHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI W YacTOTAa CBETA, SHEPrus W HMMYIbC (DOTOHA,
MEepHoJ| TMOoJdypacmaja, SHEPrusi CBS3M AaTOMHBIX sifep, NpHU OMHUCAHWU TPABUIBHO TPAKTOBATH
(bu3MYecKUil CMBICT HCIOJB3YEMBIX BEIWYUH, MX OOO3HAYCHHS] M EIUHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (DU3UYECKYI0 BETUYHMHY C JAPYTUMHU BEIMYMHAMHU, BBIYHUCISATH 3HAYCHUE
(bu3MueCcKOi BEIUYNHBL;



aHATM3UPOBATH (PU3MUECKUE MPOLIECCHI U SBJICHUS, UCTIONb3YS (PU3HMUECKUE 3aKOHBI U IPUHIIHIIBL:
3akoH OMa, 3aKOHBI TIOCJIEIOBATEIBHOTO M MAPAJUIETIbHOTO COSTUHEHHUS TPOBOIHUKOB, 3aKOH J[KOys—
JleHna, 3aKOH 3JIEKTPOMArHUTHON MHAYKIIMH, 3aKOH IPSIMOJIMHEHHOTO pacpoCTpaHEHHsI CBETa, 3aKOHBI
OTpPaKEHHsI CBETA, 3aKOHBI IMPEJOMJICHUS CBeTa, ypaBHeHHe ODiHmTelHa a1 (poTorddexra, 3akoH
COXpaHEHHUS SHEPTHH, 3aKOH COXPAaHEHHS MUMITYJIbCa, 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO 3apsaa, 3aKOH
COXpaHEHMs MaCCOBOTO YMCIIA, MOCTYNaThl bopa, 3aKOH paJinOaKTUBHOTO paclaja, MpH 3TOM pa3inyarh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHUE M YCIOBHs (TpaHHIIBI, 007IacTH)
IPUMEHUMOCTH;

OTIpENIeNATh HAIPABICHHE BEKTOPAa MHIYKIUH MAarHUTHOTO TOJIS TMPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTH U ONHCHIBATh U300paKEHUE, CO3/IaBAEMOE IIJIOCKUM 3€pKajoM, TOHKOM JIMH30;

BBITIOJIHATE ~ OKCIIEPUMEHTHI 110 HWCCIICAOBAaHUIO (U3WYECKHX SBICHHA M IPOIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX M3MEpEHHii: mpHu 3ToM (hopMyiaupoBarh mpolieMy/3aiaqy u
TUTIOTE3y Yy4EeOHOTO OKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY W3 TMPEIJI0KEHHOTO 000pYyAOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MpPSIMbIE M KOCBEHHBIE M3MEpEHHs (PM3MUECKUX BEIUYMH, IPU STOM BBIOMPAThH
ONTUMAIIBHBIA CMOCO0 M3MEPEeHUsT M HCIOJB30BaTh M3BECTHBIE METOJIBI OLEHKH ITOTPEITHOCTEH
U3MEPEHUN;

WCCIIEIOBATh 3aBHCUMOCTH (DM3WYECKUX BEJMYUH C WCIOJIB30BAHUEM MPSIMBIX M3MEPEHUU: MPH
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBATH PE3YJIbTATHI MOJYYCHHON 3aBHCUMOCTH (DU3UIECKHX
BEJIMYUH B BHJIE TAOIUI] U TPAPHUKOB, AETaTh BEIBOBI 10 PE3YJIbTaTaM HCCIICAOBaHUS;

coOmoaTh mpaBmia 0e30MacHOTO TpyAa NpU MPOBEACHUHU HMCCIETOBAHWN B pamMKax y4eOHOTO
OKCTIEPUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOH W TMPOEKTHOW JEATEIIBHOCTH C  HCIIOJIb30BAaHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacy€THBIC 3a/la4d C SBHO 3aJaHHOW (PM3UYECKOW MOJEINbI0, MCTONB3Ys (pu3mueckue
3aKOHBI ¥ MPUHIMIIBL, HA OCHOBE aHAIM3a yCIOBUA 33Jaud BbIOMpaTh (PU3MUECKYIO MOJIENb, BBIICIATH
¢bu3nyeckne BeIMUUHBI U (GOPMYIIbI, HEOOXOIUMBIE A7 €€ PEIIEeHUs, IPOBOAUTE PAcUEThl U OLIEHUBAThH
PEaATbHOCTh MOIYYEHHOIO 3HAaYE€HUs! (PU3NUECKOMN BEITUYMHBI;

pemaTb KauyeCTBEHHbIC 3a/Ja4yM: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUMBYIO IIETIOYKY
paccyKJeHHU ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBIICHMS;

UCIOJb30BATh MIPU PELICHUH y4eOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIIUOHHBIE TEXHOJIOTUH IS
IIOMCKA, CTPYKTYpUPOBAHMs, WHTEPHpPETAlMU M IPEJICTaBICHHs y4yeOHOM M HaydyHO-HOMYJISPHOMN
nHGOpMaLUY, MOJYYEHHOM M3 pa3lMYHbIX HMCTOYHUKOB, KPUTHUYECKU aHAIW3UPOBATh IOJY4aEMYIO
nHpopMaIuIo;

OOBSICHATh NPUHIMIBI JEHCTBUA MallUH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3IvyaTh
yCIIOBHSI UX 0€3011aCHOI0 UCIIOJIb30BAaHUs B IOBCEJHEBHOM KU3HU;

IPUBOAUTE NMPUMEPHI BKJIAZA POCCUMCKUX U 3apyOEXHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUSA MO (U3UKE B IMOBCEIHEBHOM JKU3HU Ul OOecreueHHs
0€30IacCHOCTH IpU OOpalIeHUH ¢ NpUOOpaMU U TEXHUYECKUMHU YCTPOMCTBaMH, Uil COXPaHEHMS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKaIOLIEH Cpe/ie;

paboTaTek B IpyIIe C BBIIOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBaTh paldoTy
IPYIIBI, PALMOHAIBHO pACHpeleaTh 00S3aHHOCTH M IJIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJEKBATHO OLICHMBAaTh BKJIAJ KaXIOrO0 M3 YYAaCTHMKOB TIpYIIbl B pELIEHUE
paccMaTpuBaeMoil MpooOIEMBbI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uu¢posbie)
Ne n/m Konrpoabubie | Ilpakruyeckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcnbl
Pazgen 1. DPU3UKA U METOJbI HAYYHOI'O ITO3HAHUA
bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
11 ®u3KKa ¥ METOJIbl HAYYHOT'O MIO3HAHUS 2
https://www.yaklass.ru
https://resh.edu.ru
Hroro mo pazaeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 KuHeMATHKA 5 https://m.edsoo.ru/
https://www.yaklass.ru
https://resh.edu.ru
bu6mmoreka [JOK
29 Tunamuka 7 https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru
https://resh.edu.ru
bubnuoreka [JOK
2.3 3aKOHBI COXpAaHEHHS B MEXaHHKE 6 1 1 https:/jm.edso0. /71416172
https://www.yaklass.ru
https://resh.edu.ru
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUNKA



https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://resh.edu.ru/

bubmuoreka [JOK
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOU 9 https://m.edsoo.ru/7f41bf72
' TCOPUH https://www.yaklass.ru
https://resh.edu.ru
bubmmoreka [{OK
32 OCHOBH TepMOHHAMHAKH 10 https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru
https://resh.edu.ru
bubmmoreka [{OK
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 https://m.edsoo.ru/7f41bf72
' @dazoBbIE TEPEXOBI https://www.yaklass.ru
https://resh.edu.ru
Hroro mo pazneny 24
Paznen 4. 9JIEKTPOJIMHAMMUKA
bu6mmoreka [IOK
a1 DreKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru
https://resh.edu.ru
bu6mmoreka [JOK
4.2 [TocTostHHBIN 2neKTprYecKUid TOK. Toku B 12 https://m.edsoo.ru/7f41bf72
' pa3IMYHBIX cpesax https://www.yaklass.ru
https://resh.edu.ru
4.3 O6o0matoiiee MOBTOPESHUE 1
Hroro no pazneny 23
PeszepBHOe Bpemst 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.yaklass.ru/
https://resh.edu.ru/

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudpoBbie
Ne i/ P Kontpoasubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. DJIEKTPOANHAMMUKA
bubmmoreka [{OK
11 MarunuTHoOE€ 110J1€. DIEKTPOMarHUTHAS 11 1 3 https://m.edsoo.ru/7f41c97c
' WHTYKITUST https://www.yaklass.ru
https://resh.edu.ru
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
MexaHn4ecKre U 3JIEKTPOMarHuTHbIE https://m.edsoo.ru/7f41c97¢c
2.1 9 1
KoJIeOaHus https://www.yaklass.ru
https://resh.edu.ru
bu6mmoreka [JOK
29 MexaHW4eCcKre U 3JIEKTPOMarHuTHbIE 5 1 https://m.edsoo.ru/7f41c97¢
' BOJIHBI https://www.yaklass.ru
https://resh.edu.ru
bubmuoreka [JOK
23 OnTnka 10 3 https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru
https://resh.edu.ru
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIBHON TEOPUU OTHOCUTEJIBHOCTH

3.1

OcHOBBI CIelMaIbHOM TCOPUH

4

1

bu6nmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://resh.edu.ru/

OTHOCHUTCJIBHOCTH

https://m.edsoo.ru/7f41c97¢c
https://www.yaklass.ru
https://resh.edu.ru

Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubmmoreka [{OK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKHU 6 https: //m.edso0.ru/
https://www.yaklass.ru
https://resh.edu.ru
bu6moreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
https://www.yaklass.ru
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c
4.3 A 5
TOMHOS 3pO https://www.yaklass.ru
https://resh.edu.ru
Hroro mo pazaeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3INKI 7 httos://www.vaklass.iu
https://resh.edu.ru
Hroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE
bu6nmoreka [JOK
6.1 O6o06mmaromniee TOBTOPEHHE 4 https://m.edsoo.ru/7f41c97c

https://www.yaklass.ru



https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://www.yaklass.ru/

https://resh.edu.ru

Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://resh.edu.ru/

IHOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

Yueonuk: I'.S.Msxkumes, b.b.byxosues, H.H.Corckuii «®uszuka» - 10 xnace, 6a3oBbiii ypoBeHbs M., [Ipocsemenue, 2020r

KommuectBo IIpumeuanue
Ne JlaTa usy4deHus
Tema ypoka 4acoB
n/m
Bcero ITo nnany ITo ®akry

1 ®u3nka — Hayka o npupoje. Hayunbsie MeTO bl TO3HAHMS 1 04.09.
OKpPY’KaIoILlero Mupa

9 Ponb 1 Mmecto Gusuku B popMHUpPOBAHIHN COBPEMEHHOMN HayYHOM 1 07.09
KapTUHBI MUPA, B IPAKTHYECKOHN JEATEIbHOCTH JIIOJIEi

3 Mexannueckoe ABrxeHne. OTHOCUTEIbHOCTh MEXaHUUECKOTO 1 11.09
nBwkeHus. [lepemMenenue, CKOPOCTh, YCKOPEHHUE A
PaBHOMEpHOE TPSAMOJIMHEWHOE JBIKCHHE 14.09.

5 PaBHOYCKOpEHHOE PSIMOJTMHEWHOE JIBIYKEHUE 18.09.

6 CBoboaHoe nageHue. Y CKOpeHne CBOOOTHOTO TaACHUS 21.09.

- KpuBonuneiiHoe nmxeHue. JBuxeHne MaTepruaibHON TOUKH 110 1 95,00,
OKPY>KHOCTHU

3 [punnun otHocurensHocTU [anunes. UnepuuanbHble CHCTEMBI 1 98.00
otcyerta. [lepBblii 3akoH HeroToHa '

9 Macca tena. Cuina. [Ipuniun cynepno3uuuu cui. Bropou 3akoH 1 02.10
HerotoHa [y1s MaTepraabHOM TOYKH "

10 Tperun 3akoH HproTOHA 17151 MaTepHalIbHBIX TOYEK 1 05.10.
3aKoH BceMupHOTo Tarotenus. Cuna tsokectu. [lepBas kocmuueckas

11 1 09.10.
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 12.10.

13 Cuna tpenus. Koagoumuent tpenus. Cuiia ConpoTUBICHUS IPU 1 16.10.

JABHMOKCHHU TCJIA B XXUAKOCTH UJIN Ira3c




[ToctynarensHOE U BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPIOTO

14 tena. MomeHT cuibl. [lneuo custel. Y ciaoBust paBHOBECHS TBEPIOTO 19.10.
Tena
Hmnynbe MatepuanbHON TOUYKH, CUCTEMBI MAaTEPHATIBHBIX TOUYCK.

15 Nmmnynbe cuitbl. 3aK0H COXpaHEHHS UMITyJibca. PeakTuBHOE 23.10.
JIBYOKCHUE

16 Pa6ota u MomHOCTb cuiibl. KuneTnueckas sHeprusi MaTepuaaIbHOW 96.10
Touku. Teopema 06 H3MEHEHHH KHHETHYECKON DHEPTUH o
[ToreHunaneHas 3Heprus. lloTeHnManbHas SHEprus ynpyro

17 nepopMUpOBaHHOU MPYXHUHBL. [loTeHIIMaIbHas SHEPT U Tesa BOIU3H 09.11
MOBEPXHOCTH 3EMJIN
[loTeHnmanpHbIe U HEMTOTEHIMANBbHBIE CUITbI. CBSI3b PaOOTHI

18 HETIOTEHIIUATLHBIX CHUJI C ©3BMEHEHHEM MEXaHUYECKOW DHEPTUN 13.11.
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTUH
JlabopaTtopHas paborta «lccnenoBanue CBs3u pabOTHI CHIIBI C

19 M3MEHEHNEM MEXAaHUYECKOM 3HEPIUM Tejla Ha IPUMEPE PACTAKEHUS 16.11.
PE3UHOBOTO KI'yTa»

20 KontponbHas padora mo reme «Kunemaruka. /[nnamuka. 3akoHbI 20.11
COXPAHEHHUS B MEXaHUKE)

1 OcHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOH TEOPHUH. 9311
BbpoynoBckoe nmkenue. Auddysus o

29 XapakTep ABMKEHUS U B3aUMO/ICHCTBHS YacTHIl BenlecTBa. Moaenu 9711,
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tell

23 Macca monekyn. KonnuectBo BemectBa. [loctosiHHas ABoraipo 30.11.

o Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana 04.12.
temneparyp Llenscus

25 Uneansusiii raz B MKT. OcnoBaoe ypaBuenne MKT 07.12.

26 AbcomoTHas TeMIiepaTypa Kak Mepa CpeiHel KHHETHYECKON 11.12.




SHEPIUM JBKEHUS MOJIEKYJ. YpaBHeHue Menaeneesa-Kianelipona

27 3akoH JlanbroHa. ["a30BbIe 3aKOHBI 14.12

28 JlaboparopHas pabora «VcciienoBaHue 3aBHCUMOCTH MEXKTY 18.12.
napaMeTpaMH COCTOSTHHSI Pa3peKeHHOTO ra3ay

29 M3omporieccsl B ueaabHOM ra3e v UX rpaguaeckoe MmpecTaBICHUue 21.12.
BHyTpeHHss SHEprusl TEpMOIMHAMUYECKOW CUCTEMBI U CTIOCOOBI €€’

30 n3MeHenus. KonnyectBo TemnoTs! v pabota. BHyTpeHHss sHEeprus 25.12.
OJTHOATOMHOTO HJIEaJTHHOTO rasa

31 Buasr Terutonepenaun 28.12.

30 VY nenpHast TEMIOEMKOCTD BellecTBa. KoJM4ecTBO TEMIOTHI PU 11,01
Teruionepenade. AnnadaTHbIN MpoLecc

33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €T0 MIPUMEHEHHUE K M30IpolieccaM 15.01.

34 Heob6patumocTs niporiecco B mpupoe. Bropoii 3akoH 18.01
TEPMOANHAMHUKHI

35 [Mpunnun nevicteus u KI1J[ TeninoBoi ManiuHb 22.01.

36 Huxn Kapno u ero KITJ] 25.01.

37 DKOJIOTHYECKHUE TIPOOJIEMBI TETUIOIHEPT €TUKH 29.01.

38 O6o06matomuii ypok «MonekyinspHas ¢puzuka. OCHOBBI 01.02.
TEPMOAUHAMHUKI

39 Kontponsnas pabota o teme «Monekynsipaas ¢puszuka. OCHOBBI 05.02.
TEPMOAUHAMHUKI

40 [TapooOpazoBanue 1 KoHAeHCaIMs. McnapeHue u KUIeHne 08.02.
AOGCOmIOTHAS U OTHOCUTENbHAS BIAXKHOCTh BO3ayXa. HachImeHHbIi

41 12.02.
nap
Tsepnoe teno. Kpucrannuyeckue u amopHsie Tena. AHU30TPOIUS

42 CBOMCTB Kpuctayuos. JKunkue kpucramibl. CoBpeMEHHbIE 15.02.

MaTrcepualbl




IInaBneHue u KpucTalliu3alus. VaenpHas TEIIOTA MJIaBICHUS.

43 19.02.
Cybnumanus

44 VYpaBHeHue TeroBoro d6ananca 22.02.

45 DnekTpu3alus Tel. DIEKTPUISCKUU 3aps. JBa BUIa 3JIEKTPUUECKUX 96.02
3apsizIoB

46 [TpoBOAHWKH, TUIINEKTPUKH U TTOTYIIPOBOAHUKH. 3aKOH COXPaHEHUS 99.02.
AIIEKTPUYECKOTO 3apsizia

47 B3aunmonencreue 3apsanoB. 3akoH Kynona. TouedHbIW 2IEKTPUUECKUH 04.03.
3apsi

48 Hanpsox€HarOCTB 3nexTprudeckoro moist. [TpuHImn cymnepno3unnn 07.03
ANEKTPUYECKUX MoJier. JINHNN Hanps>KEHHOCTH T

49 PaboTa cui anekrpocratudeckoro nojst. [lorennnan. PazHocts 11.03
MMOTEHINAJIOB T

50 [TpoBOAHWKY U TUAIIEKTPUKH B AIEKTPOCTATHIECKOM ITOJIE. 14.03
JluonekTpryeckas IPOHULIAEMOCTD o

51 DnekrpoemkocTb. KonaeHncarop 18.03.

59 DIEKTPOEMKOCTb TUIOCKOTO KOHACHCATOPA. DHEPTHsl 3apsSHKECHHOTO 91.03
KOHJIEHCAaTOpa o

53 JlaGopaTtopHnas pabota "M3MepeHne eKTPOEMKOCTH KOHIeHcaTopa" 01.04
[TpuHIIMT nEeiicTBUS U IPUMEHEHHE KOHIEHCATOPOB, KOMTMPOBAIBHOTO

54 anmnapara, CTpyMHOro NpUHTepa. DJIEKTPOoCTaTHIeCcKas 3alluTa. 04.04.
3azeMJICHHE TEKTPOIPHOOPOB
DNEeKTpUUECKUH TOK, YCIOBHUS €ro cymiecTBoBaHUs. [10CTOSHHBIHN TOK.

55 Cuna toka. Hanpspxenue. Conporusinenue. 3akoH OMa 11 ydacTKa 08.04.
LeTH
[TocnenoBarenbHOE, MapauieNbHOE, CMEIIAHHOE COSIMHEHHE

56 poBoIHUKOB. JIaGopaTopHas paboTa «3ydyeHue cMemanHOro 11.04.

COEJIMHEHUS PE3UCTOPOBY




o7 PaboTa 1 MOIIHOCTB ANIEKTPUYECKOTO TOKa. 3akoH J[xoynsa-Jlenna 1 15.04.
3akon OMa 115 TOJTHOM (3aMKHYTO) SJIEKTPUUYECKON TEITH.

58 KopoTtkoe 3ambikanue. JJaboparopnas padora «M3mepenue 3C 1 18.04.
HMCTOYHUKA TOKA M €0 BHYTPEHHETO COMPOTHUBIICHUS

59 DNeKTpOHHAs IPOBOJMMOCTD TBEP/IBIX METAIIOB. 3aBUCHMOCTb 1 99 04,
COTIPOTHUBJICHUS] METAJUIOB OT TeMITepaTypsl. CBEpXIIPOBOANMOCTD

60 DNEeKTpUYECKUH TOK B BakyyMe. CBOHWCTBA 3JIEKTPOHHBIX ITyYKOB 1 25.04.

61 [ToympoBOTHUKH, X COOCTBEHHAS U MPUMECHAS ITPOBOTUMOCTb. 1 99.04.
CpouctBa p—n-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI

62 DIIEKTPUYECKUH TOK B paCTBOPaX U pacrjiaBax JIeKTPOIUTOB. 1 02.05.
DIEeKTPONUTHYECKAs JUCCOUMALUSA. DIEKTPOIIN3

63 DIEeKTpUYECKUH TOK B razax. CaMoCTOSTENbHBIN U 1 06.05.
HECaMOCTOSITENbHBIN pa3psa. Monnus. [1nazma

64 KonTtponbHas pabota o teme «Anekrpocratuka. [TocTostHHBIHI 1 13.05.
AIIEKTPUUECKUN TOK. TOKM B pa3IMYHBIX Cpeaax»

65 DneKTpuyecKue npudopsl U YCTPOICTBA U UX MPAKTUYECKOE 1 16.05.
npuMmeHenue. [IpaBuiia TexHuku 6€30MacHOCTH

66 Hrorosas xoHTpoasHas pabora 3a kypc ¢usuku 10 kimacca. 20.05.

67 O6o0maromuii ypok « JEKTPOIMHAMHUKAY 23.05.

68 PesepBHbiit ypok. O6o0miaromuii ypok o temam 10 kiacca 1 23.05.

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINIAHUPOBAHHUE 11 KJIACC

Kosnyecr IIpumeyanue
JlaTa usy4deHus
Ne BO 4aCOB
/ Tema ypoka
n Beero ITo maany | Ilo
dDakTy

1 [TocTostHHBIE MArHUTHI M X B3aUMOJEHCTBUE. MarHuTHOE MOJIE. 1 04.09
BexTtop MarHUTHON MHAYKUWH. JINHUM MarHUTHOW MHAYKIUU R

) MaruuTHoe 1oJie IpoBOIHUKA ¢ TOKOM. OnbIT DpcTreaa. 1 07.09
B3anMopelicTBIEe TPOBOTHUKOB C TOKOM T

3 JlabopaTtopHnast paboTta «3ydeHre MarHuTHOTO TIOJISl KaTYIIIKH C 1 11.09
TOKOM)» o
JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOJHUK ¢ TOKOM. Cuia Amrepa.

4 JlaboparopHas padota «lccnenoBanue ISHCTBUS TOCTOSTHHOTO 1 14.09.
MarHuTa Ha paMKy ¢ TOKOM»

5 JleiicTBHe MarHUTHOTO TIOJISI HA IBIKYIIYIOCS 3apsHKEHHYIO YacTHUILY. 1 18.09
Cuna Jlopenna. Pa6ora cuibl JIopeHia o

6 DnexkTpoMarHuTHast UHAYKIUs. [IoTOK BeKTOpa MarHUTHON UHIYKIIUU. 1 91.09
OJIC nHaykuuu. 3aK0OH 3JeKTpoMarHuTHOW uHaykiuu dapanes R

7 JlaboparopHas pabota «VccrnenoBanue sBICHHUS AIEKTPOMArHUTHOM 1 25 09
WHTYKITUID T
WNnnykrusHoCTh. SIBneHne camonuaykiuu. 31C caMOUHAYKIUU.

8 DHeprusi MarHUTHOTO MOJISI KATYHIIKUA ¢ TOKOM. DJIEKTPOMAarHUTHOE 1 28.09
oJie
Texnudeckue ycTpoiicTBa U MX MPUMEHEHHUE: TOCTOSHHBIE MAaTHUTHI,

9 JIEKTPOMArHUTBI, MEKTPOABUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX 1 02.10.
YacTHUIl, UHAYKIIMOHHAS TIeUb

10 Oo6o6maromuit ypok « MarHuTHOE 10J1e. DJIeKTpOMarHUTHasI 1 05.10.




WHTyKLUS»

KontponbHas padota o reme «MarHuTHoe 1moJie. JIeKTpOMarHuTHast

11 09.10.
WHTYKITHSD)

12 CBoOoTHBIC MEXaHUYECKHE KoleOanus. ['apMOHIYECKHEe KOJICOaHMSI. 12.10
VYpaBHeHHNe rapMOHUYECKUX KojeOanmii. [IpeBpamienne snepruu o

13 JlabopaTtopHnas pabota «MccnenoBanue 3aBUCUMOCTH TIEPHOIA MAJIBIX 16.10.
KoJie0aHMi Tpy3a Ha HUTH OT JUTMHBI HUTH U MacChl TPy3a»
Konebarenbubid KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI

14 B HUJICATBHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXTY 19.10.
MEXaHMYECKUMH H AJIEKTPOMArHUTHBIMH KOJICOaHUSMU

15 ®opmyna TomcoHa. 3aKOH COXpPAHEHUS SHEPTUU B UICAITBHOM 93.10.
KoJie0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaromux kojiedanusx. BolHyX1eHHbIE

16 MexaHudecKkre Kojiebanus. Pesonanc. BeiHyX1eHHBIE 26.10.
AJIEKTPOMAarHUTHBIE KOJIeOaHus
[Tepemennbid Tok. CUHYCOUIAIbHBIA IEPEMEHHBIA TOK. MOIIIHOCTH

17 MEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE CHJIIbI 09.11
TOKa U HANPSHKCHUS

18 Tpanchopmarop. [IponsBoacTBo, nepenaya u noTpedIeHUE 1311
ANEKTPUYECKON SHEPTUU

19 YCTpoHCTBO U MPAKTUUYECKOE TPUMEHEHUE AIEKTPUIECKOTO 3BOHKA, 16.11
reHepaTopa NepeMeHHOro TOKa, JIMHUHU AIIeKTporepeiad o

20 DKOJIOTHYECKHUE PUCKH ITPU MPOU3BOCTBE 31eKTposHeprun. Kynerypa 20.11
UCTOJIb30BAHUS SJIEKTPOIHEPTUH B MOBCETHEBHOU KU3HU
MexaHnuecKke BOJIHBI, YCIIOBUS pacnpocTpanenus. [lepuo.

21 CkopocTb pacnipocTpaHeHUs U AnuHa BOIHbI. [lonepeunsie u 23.11.
MPOJIOJIbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3Byka 27.11.




DneKTpOMarHUTHbIE BOJIHBI, UX CBOUWCTBA U cKOpoCTh. [lIkana

23 30.11.
ANIEKTPOMArHUTHBIX BOJIH

24 [TpuHIMIBI paAMOCBSI3Y U TeNEBUACHUS. Pa3BuTHE CPE/ICTB CBS3H. 04.12.
Pannonokanus

25 Kontponbnas padota «Konebanusi 1 BOJIHbBI» 07.12.

26 [IpsmonurHeHOE pacIpOCTPAHEHUE CBETA B OJHOPOTHOM CpeJie. 11.12.
Toueunslilt uctounuk csera. JIyuy ceera

7 OTtpaxeHue cBeTa. 3aKOHBI OTpaXkeHus cBeta. [loctpoenue 14.12
M300paK€HUH B IJIOCKOM 3epKajie

o8 [Ipenomiienne ceta. [lotHOE BHYTpeHHEee oTpaxkenue. [IpenenbHbIn 18.12
YTOJI TIOJTHOTO BHYTPEHHETO OTPAYKEHUS

29 JlabopaTtopHnas paboTa «/3mepeHne mokazaTess mpeIoMIICHUS 9112
CTEKJIa»

30 JIunzsl. [loctpoenune n3obpaxenuit B muH3e. @opmyiia TOHKOU JTMH3HI. 95,12,
VYBenuueHue JIUH3bI

31 JlabopaTtopHnas pabota «ccneqoBanne CBOMCTB H300paKeHUH B 98.12
JIUH3AX»

32 Hucnepcus ceera. CloxHBIN cocTaB 6emoro cBeta. LIBer. 11.01
JlabopaTtopHas pabora «HabmoaeHne Tucrepcun CBeTay o

33 Hutepdepennus cBera. dudpakuus ceeta. udpakinonHas pemérka 15.01.

34 [TortepeyHocTh cBeTOBBIX BOJIH. [lonsipusanus cBera 18.01.

35 OnTrueckue TpuOOPHI U YCTPOICTBA U YCIOBHS UX 0€30MACHOTO 99 0L,
MIPUMEHEHHS

36 ['panuIel NpUMEHUMOCTH KIaccudeckor Mexanuku. [loctynaTsl 25.01.
CHeHalbHOU T€OPUU OTHOCUTEIILHOCTH

37 OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHNE BPEMEHH U 90.01.

COKpAalICHUC TJINHbI




DHeprus U UMITYJIbC PEISTUBUCTCKOU YyacTHUIIbI. CBSI3b Macchl €

38 01.02.
SHEPrUeH ¥ UMITYTCOM. DHEPTHs MOKOS

39 KonTponsnas padota «Ontuka. OCHOBBI CIELIUATIBLHON TEOPUN 05.02.
OTHOCHUTEJIBHOCTHY

40 ®oronsl. opmyna [ranka. DHEPrus U UMITYIHC POTOHA 08.02.

41 OtkpsiTue u uccienoBanue Gorosddexra. OnpiTol A. I'. CrosneroBa 12.02.

42 3akonsl pororddexra. YpaBHeHue JunitenHa s Gotosrddexra. 15.02
«Kpacnas rpanuna» potodpdexra o
JaBnerune cera. OnbiThl 1. H. JIeGeneBa. XumMudeckoe nercTBHE

43 19.02.
cBeTa

m TexHnueckre ycTpoicTBa U MPaKTUYECKOE IPUMEHECHHUE: 99 02
(boToseMeHT, (OTOIATIHK, COTHEUHAsE GaTapesi, CBETO IO o

45 Pemrenue 3amay 1o teme «DJIEMEHTHI KBAHTOBOI OIITUKNA» 26.02.

46 Mogenb aroma Tomcona. OnbiThl Pezepdopaa mmo paccessHumO o- 99.02
yacTuil. [lmaHeTapHas MOJENb aToMa o

47 [Tocrynater bopa 04.03.

48 Nznyuenue u nornouieHre GOTOHOB MPH MEPEXoe aToMa C OJHOTO 07.03
YpPOBHS SHEPrHH Ha Apyroil. Buasl ciektpos A

49 BosHoBble cBorcTBa yactull. Bosnsl e bpouiia. KopnyckynspHo- 11.03
BOJIHOBOU ayanu3M. CIIOHTAaHHOE U BBIHY)KJICHHOE U3ITy4CHHE R

50 OtkpsiTue paguoakTuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenuo 14.03
COCTaBa PaIMOAKTUBHOTO M3ITyUYEHUS

51 CporictBa anb(a-, 6era-, ramma-u3nyueHus. BnusHue 18.03.
PaAMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI

59 OTtkpsiTHE IPOTOHA U HeWTpoHa. M3oTombl. Anbda-pacna. 91,03
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacmaj. ['amma-u3nydeHue A

53 OHeprus cBs3U HyKJIOHOB B siApe. SnepHble peakuuu. S aepHeid 01.04




peaktop. [IpoOraembl, TEpCIEKTUBEI, SKOJIOTHYECKUE aCTICKTHI SACPHOH
SHEPreTUKU

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA. METO 1Bl
HaAOJIOICHUS U PErHCTPALIMU AIEMEHTapHBIX YacTull. Kpyrisiii cron

54 5 . 04.04.
«DyHTaMeHTaIbHBIC B3auMOIeuCcTBUs. EqMHCTBO pr3mdeckon
KapTUHBI MUPA»

55 Bun 3Bé3nH0T0 Heba. Co3Be3aus, s(pKue 3BE3/1bl, INTAHETHI, UX 08.04
BuaMMOe aBiKkenue. CoHeuHas cucTemMa o

56 Connue. Conneuynast akTUBHOCTh. Mlcrounuk sHeprun CosHIA U 3BE3]T 11.04.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI ITIABHOW

57 rocyenoBaTeNbHOCTH. BHyTpeHHee ctpoenne 38€31. CoBpeMeHHbIS 15.04.
MIPEJCTAaBIICHHS O MIPOUCXOKICHNH | dBoJFoInK COJTHIIA 1 3BE3]

58 Muneunbin [Iyte — nama [Nanaktuka. [lonoxxeHnue u 1BrxeHue 18.04,
Counnna B ['anaktuke. ['anaktuku. YEpHbIE IBIPHI B AIpax rajlaKTUK

59 Bcenennas. Pa3zoeranue ramaktuk. Teopust bonpioro B3peiBa. 99 04
PenukroBoe n3aydeHne. MerarajgakTuka T

60 Hepemennsie mpobieMbl aCTPOHOMUHN 25.04.

61 KonTtponbHas padota «9J1€MEHTBI aCTPOHOMHUH M aCTPODU3HKI 29.04.
O6o06matomuii ypok. Poib Gu3MKK 1 aCTPOHOMHUN B SKOHOMHYECKOM,

62 TEXHOJIOTHYECKOM, COIMAIbHOM M THYECKOH chepax AesATEIHbHOCTH 02.05.
YenoBeka

63 O6o06maromuii ypok. Posib u MecTo pu3nKu 1 acTpOHOMUU B 06.05
COBPEMEHHOU HayuyHOU KapTUHE MUpPa

64 O6o6maromuit ypok. Posb ¢pusudeckoii Teopun B GopMUpOBaHUN 13.05
TIpe/ICTaBJICHHUH 0 (PU3NYECKON KapTUHE MHpa R
O6o06maromuit ypok. Mecto ¢pu3nueckoil KapTHHbBI MUpa B 00IIeM

65 Py COBPEMEHHBIX ECTECTBEHHO-HAY4YHbIX ITPEICTABICHHH O 16.05.

npupose. "MarautHoe nose. DIeKTpOMarHuTHas MHAYKIMs "




66 Nrorosas koHTpoJibHAs paboTa 3a kype ¢usuku 11 xnacca. 1 20.05.
P i . . i
67 e3epBHBIN ypok. Ontuka. OCHOBBI ClIEIMAIbHOM TEOPUU 1 93.05.
OTHOCUTEJIBHOCTHU
68 Pesepnsiit ypok. KBantoBast puznka. DneMeHThI aCTPOHOMHU H 1 93.05.
acTpOHU3UKH
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Cotckuit H.H. non
penakuueit [lapdentreBoit H.A., AkuinonepHoe obiiectBo «M31aTenbcTBO
«IIpocsemenne»

» Gusuka, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkuinonepHoe obiiectBo «M31atenbcTBO

«HpOCBGIIICHI/IG»

METOJINYECKHUE MATEPHUAJIBI 1JISA YUYUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChBI CETH
HMHTEPHET

https://m.edsoo.ru

https://www.yaklass.ru

https://resh.edu.ru



http://www.yaklass.ru/
https://resh.edu.ru/







	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Раздел 1. Физика и методы научного познания
	Раздел 2. Механика
	Тема 1. Кинематика
	Тема 3. Законы сохранения в механике

	Раздел 3. Молекулярная физика и термодинамика
	Тема 1. Основы молекулярно-кинетической теории
	Тема 2. Основы термодинамики
	Тема 3. Агрегатные состояния вещества. Фазовые переходы

	Раздел 4. Электродинамика
	Тема 1. Электростатика
	Тема 2. Постоянный электрический ток. Токи в различных средах

	Межпредметные связи

	11 КЛАСС
	Раздел 4. Электродинамика
	Тема 3. Магнитное поле. Электромагнитная индукция

	Раздел 5. Колебания и волны
	Тема 1. Механические и электромагнитные колебания
	Тема 2. Механические и электромагнитные волны
	Тема 3. Оптика

	Раздел 6. Основы специальной теории относительности
	Раздел 7. Квантовая физика
	Тема 1. Элементы квантовой оптики
	Тема 2. Строение атома
	Тема 3. Атомное ядро

	Раздел 8. Элементы астрономии и астрофизики
	Обобщающее повторение
	Межпредметные связи

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ

