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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 06a30BOrO0 ypOBHS Ha YPOBHE CpEAHEro OO0IIero
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IOJIOXKEHUH W TpeOOBaHUM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesbHON mporpamMmsl, npeAcTtaBieHHbix B ®I'OC COO, a
Takke C yd€toM denaepaibHoil paboueil mporpaMMbl BOCIHUTAHUS U KOHIEMIIHU
npenojaBanus ydeOHoro mnpeamera «@Pusnka» B 00pa30BaTEIbHBIX OPraHU3aALUIX
Poccuiickoit @enepanuu, peain3yomnX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Copepxanue mnporpaMMbl 1o  (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOydatomuxcs 10—11 kmaccoB npu o0ydeHUH UX
¢uzuke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JIESITEIbHOCTHOTO IOJX0/a.
[Iporpamma mo ¢usuke coorBercTByeT TpeboBaHusiM OI'OC COO kx miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTaM OOy4YeHUs, a TaKKe
YUUTHIBAET HEOOXOJMMOCTh pealM3allid MEXIPEAMETHBIX CBsI3e (U3UKU C
€CTECTBEHHO-HAYYHBIMH Y4YEOHBIMU MpeaMeTaMu. B Hell ompenensitorcss OCHOBHBIE
e u3yueHus (U3MKM Ha YpOBHE CpEJHEro o0Iero oOpa3oBaHUs, IJIaHUPYEMBbIE
PE3yNIbTaThl OCBOCHHS Kypca (PU3HUKH: JIMYHOCTHBIC, METANpPEAMETHBIC, PEMETHBIC (Ha
0a30BOM ypOBHE).

[Iporpamma no usuKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YNbTAThl OCBOCHUS Kypca (U3KUKHK HAa 0a30BOM YpOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO F0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeameTa «Pu3nKay 1Mo rogam 00ydeHwus..

®du3rka Kak HayKa O HauOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHCTEMY 3HAaHUU 00
okpyxkarormeM wmupe. IIkombHBIH Kypc (HU3UKHM — CHCTEMOOOPa3YIOIMMA IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI JEXKAT B
OCHOBE TIPOIICCCOB W SBJICHUN, H3yYaeMbIX XHUMHEH, Owojorueil, GU3NIECKOM
reorpadueit u actpoHoMuenl. Mcronp3oBaHue M aKTUBHOE MpUMEHEHHE (U3UYCCKUX
3HaHUN OIpelesieT XapakTep W pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IIOJYyYEHHMs HOBBIX MAaTe€pHalOB C
3aJlaHHBIMU CBOWCTBAMHM W Jpyrux. M3ydeHue (PU3MKM BHOCUT OCHOBHOHM BKJIaa B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpPA 00ydaromuxcs, B popMupoBaHue
YMEHUN TPUMEHSITh HAYYHBIA METOJ TO3HAHUSA TPH BBIMOJIHCHHH HMH Y4eOHBIX
HCCIIEOBAHUM.

B ocHoBy kypca Qu3uku Asis ypOBHS CpEAHEro 00IIero oOpa3oBaHMS IMOJIOKEH
pAI Uael, KOTOpbIe MOYKHO PAaCCMATPUBAThH KaK MPUHIUIIBI €r0 MOCTPOESHUSI.

Hoesa wyenocmuocmu. B COOTBETCTBHM € HEW KypC SIBISIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COIEPXKHUT MaTepual U3 BCEX pa3lieNloB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEMl MaTepuall Kypca PU3UKU 00bEeIUHEH
BOKpYr (Qu3nueckux Teopuil. Begymum B Kkypce sBusercs (OpMHpOBaHUE
MPENCTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puu, BEUIECTBE U MOJIE.

Hoes ecymanumapuzayuu. EE peanuzauus mnpeanonaraeT HCHOJb30BaHUE
TYMaHUTapHOTO MOTeHIMaNa (U3MUYECKON HAyKU, OCMBICIIEHUE CBSI3U Pa3BUTUSA DUZHKU
C pa3BUTHEM OOIIECTBA, & TaKXKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢busuku npesmnonaraeT 3HaKOMCTBO €
IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUECKUX MPHIOKEHUM U3YYECHHBIX TEOPUU
U 3aKOHOB.

Hoesa  skonoeuzayuu  peanusyeTcss  IMOCPEACTBOM  BBEIEHHSI  DIIEMEHTOB
coJlep KaHMsl, TOCBSIIEHHBIX HKOJOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPBIE
CBS3aHbl C pPa3BUTHEM TEXHUKM U TEXHOJOTUH, a Takxke OOCYXIeHHs NpodiieM
PaIMOHAILHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CTepXKHEBBIMM dJIEMEHTaMU Kypca (U3UKM Ha YpPOBHE CpeaHEro oOIIero
oOpa3oBaHus SBJISIOTCA (u3nueckue Teopuu ((HOopMUpOBaHME TPEJICTABICHUN O
CTPYKTYpe TOCTpOeHHs (U3MYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MIPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOAE, TPAHUIAX MPUMEHUMOCTH
TEOPHIL, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN MOIX0/] B Kypce (PU3UKHU peaqu3yeTcsi MPekIe BCEro
3a cuéT OpraHu3aliy SKCIIEPUMEHTAIBLHON JesTeNbHOCTH 00yyatouxcs. Jis 6a3oBoro
ypOBHA Kypca GU3MKH — O3TO  HCIOJB30BAaHHWE CHCTEMBI  (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPhIE B MPOrpaMMe IO
¢bu3uke 00beTMHEHBI B OOIIUI CIIMCOK YYCHUYECKUX MPAKTUUECKUX padoT. Beiaenenue
B YKa3aHHOM IepeYyHe JIa0OpaTOPHBIX pabOT, MPOBOJUMBIX IS KOHTPOJS U OIICHKH,
OCYIIECTBIISIETCS] yYaCTHUKaMHU 00pa30BaTENbHOTO IMpoIlecca UCXOAS U3 0COOCHHOCTEN
IUTAHUPOBAHUS M OCHaleHus kabuHeTa pusuku. [Ipu aToM obecrieunBaeTcst OBIaJACHNE
OOy4YaroIMMMHUCS YMEHUSMH TPOBOJUTH KOCBEHHBIE M3MEPEHHS, HCCIEIOBaHMUS
3aBUCUMOCTEH (U3MYECKUX BEIUYMH W TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX THUIIOTE3.

Bonbiioe BHMMaHuE yaeisieTcs pelIeHUI0 pacu€THBIX U KAYeCTBEHHBIX 3aaa4. [Ipu
ATOM [JIsl PAacu€THBIX 3a/lad NPHOPUTETOM SBIAIOTCSA 3aJayd C SBHO 3aJlaHHOU
duznueckod  MOJAENBIO, TO3BOJSAIOMINE TMPUMEHATh W3yYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjiesia Kypca, TaKk U UHTErpUPYS 3HAHUS U3 Pa3HBIX
paznenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPHUTETOM SIBIISIOTCS 3a/laHUs HA OOBSICHEHUE
MpOTEeKaHUsT (PU3MUECKUX SIBICHUN M MPOUECCOB B OKPYKAIOLIEH *KU3HU, TpeOyrolne
BbIOOpa (M3HUECKONW MOJCIH VISl CUTYaIlUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusimu GI'OC COO k maTepuaibHO-TEXHUUYECKOMY
oOecrnieueHnt0 ydeOHOro mpouecca 0a30BbI ypOBEHb Kypca (U3UMKH Ha YpOBHE



cpeaHero o0miero o0pa3oBaHMs JAOJDKEH M3Yy4aThCsl B YCIOBHSX MPEIMETHOTO KaOuHeTa
¢u3MKN WM B YCIOBHSIX HWHTETPHUPOBAHHOTO KaOWHETa NPEAMETOB ECTECTBEHHO-
HAay4yHOro Hukia. B kxabuHere (U3MKM AOHKHO OBITH HEOOXOAMMOE J1A0OpaTOPHOE
o0opyIoBaHUE JI BBINOJIHEHUS YKa3aHHBIX B MpOrpaMMe Mo (pU3UKe YUEHHUYECKUX
MPAaKTHYECKUX padOT U IEMOHCTPAIMOHHOE 000pYyIOBAHHE.

JlemoHcTpanmonHoe o0opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIBHON TOCTATOYHOCTH U O0ECIeurnBaeT TOCTAaHOBKY TMEPEYHCICHHBIX B
nporpaMmme Mo (U3MKE KIIOYEBBIX JEMOHCTpPAIlMi A HMCCICIOBAHUS H3y4aeMbIX
SIBJICHUI W MPOIIECCOB, SMIUPUUYECKUX U (DYHIAMEHTATBHBIX 3aKOHOB, X TEXHUYECKHUX
IIPUMEHEHUH.

JlabopaTtopHOoe  00OpyJdOBaHHME JUIS  YYCHHYECKUX  TMPAKTUYECKHUX  paboT
GopmupyeTcst B BUJie TEMaTHUYECKUX KOMITJICKTOB U 00ECIIEUNBACTCSl B pacuéTe OJHOTO
KOMIUIEKTa Ha JIByX oOOyd4arommxcs. TemaTHueckue KOMIUIEKTHI J1IabopaTOpHOTO
0o0OpyIOBaHUS JOJDKHBI  OBITh TOCTPOSHBI HA KOMIUIGKCHOM  HCIIOJIh30BaHUH
aHAJIOTOBBIX U MU(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM
B BUIe IU(DPOBBIX TaOOPATOPHIA.

OCHOBHBIMH LIEJISIMU U3Y4YeHHST (PU3UKHU B 00111eM 00pa30BaHUU SBIISFOTCS

e (opMupoBaHHE HHTEPECA U CTPEMIICHHUS O0YJAIOIIUXCS K HAYYHOMY H3yUCHUIO
IPUPO/IbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTABICHUH O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIeI0BATEIHCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOI'O MUPOBO33PEHHUSI KaK pe3yibTaTa M3Y4YEHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIBLHBIX 3aKOHOB (PU3UKHU;

e (¢opmupoBaHuEe YMEHUN OOBSCHATH SIBICHHS C HCIIOJIb30BaHUEM (DH3NUSCKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

e (QopmupoBaHue TpPENCTaBICHUM O poMu (QU3UKA I Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

Jloctmxenne HSTUX 1ened oOecreynBaeTCsl pPEIIeHWEM CIEAYIOMMX 3a7ad B

npolecce U3yyeHus Kypca GU3MKU Ha ypPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e MpuOOpETEHUE CUCTEMBbI 3HAHUNU 00 OOmMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKJIIOYas  MEXaHWKY, MOJIEKYIAPHYIO  (UBHKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acCTPO(PHU3NKH;

e (QopmupoBaHre yMEHHI NPUMEHSITh TEOPETHUECKHE 3HAHUS I OOBSICHEHUS
buznueckux SBICHUN B MPUPOJE W JJIA MPHUHITHS MPAKTUUECKUX PEUICHUN B
TOBCEIHEBHOM JKHU3HU,

e OCBOECHHE CIOCOOOB PEIICHUs Pa3TUYHBIX 3a7a49 C SBHO 3aJlaHHOMN (pr3mdeckoi
MOJIENbIO, 3a/1a4, MOIPa3yMEeBaIOIINX CAMOCTOATEIBHOE CO3/1aHne (PU3NIECKON
MOJICIH, aJICKBATHON yCIIOBUSAM 33/1a4H;



e TOHMMaHWE (U3NYECKUX OCHOB U TMPUHIMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX TMPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny,

e OBJIAJICHHE METOJaMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TMPOBEICHUS
bU3MYEeCKUX OSKCIEPUMEHTOB, aHalv3a W HWHTepHpeTanuu uHOOpMaIuH,
OIpeJIeNIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO37aHUE YCJIOBUHI IS pa3BUTUS YMEHHH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOMN JAEATEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpeIHEro OOIIero
oOpazoBanus orBojautcs 136 yacoB: B 10 kitacce — 68 vacoB (2 yaca B Hezeno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[Ipeqmaraemeiii B mporpamme 1o (u3uke TmepedeHb J1abopaTOpPHBIX U
MPaKTUYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YUYWUTENb JeJaeT BBIOOP
npoBeACHUsT Ja0OpaTOpHBIX pPabOT W  ONBITOB € YYETOM  HMHIMBUIYAIbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT 0 MO3HAHUSA

®usuka — Hayka o npupozae. Haydnble METOIBI ITO3HAHHUS OKPYKAIOILIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUECKUX SBIEHUU M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPHUTEIbHBIE MNPHUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHMS.
Cucrema orcuéra. TpaekTopus.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, MX MPOEKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)keHue nepeMenieHui U CJI0)KEHNE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHue. Y CKOpeHHue CBOOOIHOTO MaIeHH.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTFOCTPALIMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanne ABMKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

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

HaGnronenue nBukeHHsi Tena, OpOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHHst CBOOOIHOTO MaJIEHUS.

Hanpagnenne ckopocTu npu JBMKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHUS C LEIBIO ONPEAEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY MYTSIMH, HPOUACHHBIMH TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKHM BPEMEHM TIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBr>KEHUS IIapuKa B BA3KOU KUJIKOCTH.

N3yuenue nBrxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpyHuun  otHocutensHocTH  ['amumes.  IlepBbii  3akoH  Hprorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepno3unuu cwi. Bropoit 3akon HeroToHa
JUIsl MaTepuanbHOU TOuku. Tpetuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHHUE aOCOTIOTHO TBEPAOTO Tea.

MOMEHT cuibl OTHOCUTEIBbHO OCH BpamieHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPAOTO TETA.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLIUu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTrO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOW TJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yclioBUM pPaBHOBECHS TBEPAOrO Tela, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn ¢ MexanuKe

NMnynbe MatepuanbHOM TOUYKH (Tesia), CHUCTEMbl MaTepUaIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIyJibca Tejla. 3aKOH COXpaHEHUs HMIYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cuibl. MOITHOCTH CUJTBI.

Kunetnueckast sHeprusi marepuaibHOW TO4YkH. TeopeMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPrusl. [TorenunanpHas SHEPTUs yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManmbHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HETMOTEHIIUAbHBIX CHJI C M3MCHCHHUEM MEXaHWUYECKOW DJHEPruud CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOM IHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTEeHIIMATBHOM YHEPT U B KHHETHUECKYIO M 00PaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBS3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYECKOW SHepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA
Tema 1. Ocnosbl MoNeKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUS YacCTHI] BeniecTBa. MoJenu CTPOCHUs Ta30B, KUJIKOCTEH U
TBEPJIBIX TEJI U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeieid. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  YpaBHEHUE  MOJIEKYISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO JBMXKEHUA wyacTtull rasza. lllkama
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [lanproHa. M3o0mponeccsl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBICHUE U3OIMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHMCTBA W TMPAKTUUECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BeliecTBa, Qotorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita IITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSL.

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

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUSA HACAIBHOIO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK1y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamuKu

TepMmonuHamuueckass cucteMa. BHYTpEHHSIE SHEPTUsS TEPMOJUHAMHUYECKOU
CUCTEMBI U crioco0bI €€ u3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeIbHAsI TEIJIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKOHA TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TermoBele  Mamuebl.  [IpyHOUMIBL  IEMCTBUA ~ TEIJIOBBIX  MAIIIUWH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBHIX MamuHax. KoddduimeHT mnose3Horo
nenrcTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpOWCTBA UM MPAKTUYECKOE NPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPrUM Tejia MPU COBEPIICHUHM PAOOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3menenne BHyTpeHHEH SHEpruu (TeMIepaTypsl) Tella pu Terionepeaaye.

OnpiIT 1Mo ananabaTHOMY pAacIIMPEHHI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeuwjecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAs BIAXXHOCTh BO31yxa. HacklmieHHbIM Tap. YjaenbHas TeEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUCTaITU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEMI0BOro OagaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTe€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenue npyu nOHUKEHHOM J1aBIECHUU.

CriocoObl u3MepeHus BIAKHOCTH.

HaGmronenne HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

HN3mepeHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DiiekTpoaAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Tena. OJEeKTpudeckuil 3apsia. JlBa BuAa BJIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsl.
Onektpuueckoe moJsie. Hanpspk€HHOCTh  3iekTpuyeckoro mnodisa.  [Ipuniun



CYIIEpHO3UIMU DIIEKTPUYECKUX TTOJeU. JIMHUKM HaANpPs:KEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabora cun  snekrpocratuueckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUANoB. [IpOBONHMKM W JOUIJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JvanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. D1IeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOpA.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJIEKTpOCTaTHUeCKass 3aliuTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBINA anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U PUHIMIT JEUCTBHUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B AIEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPTIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOIIAu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 351eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 2.1exkmpuyeckuit mok. Toku é paznuunsix cpeoax

DNEeKTpUYECKH TOK. YCIOBUS CYUIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuna toka. I[locTOAHHBINA TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LETu.

DNEKTPUYECKOE COIMPOTHUBIICHHE. YEIbHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaJIEIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOIHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akon Oma aJist OJHOM (3aMKHYTOM ) 35IeKTprudeckoi nenu. KopoTkoe 3aMbikaHue.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPIBIX  METAJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKHI TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALNS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKSHMSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeliaHHOE COeTMHEHNE POBOIHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABUKYyIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTb BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue anekTponusa.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MUECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEIUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B KUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJIb
BEIlIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX T, XKUIKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJWUTHYECKAs IHUCCOLHALNS,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTB BO3/yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE JBUKEHUH C HMCHOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrue), IBUTaTEb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU
[IOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHUCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKasi 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. InekKmpomazHumnas uHOYKUus

[ToctosiHHBIE ~ MarHuThl.  B3auMoOJEeNCTBHME  TOCTOSIHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOW uHAYKUMU. [IpuHUOMN cynepno3uinuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOM WMHAYKUMW. KapThHa JMHUA MarHUTHOU
WUHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHOe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JWHUNA HWHIYKUHH
MAarHuTHOTO MOJIs JUIMHHOTO MPSIMOIO NPOBOJHUKA M 3aMKHYTOrO KOJIBLIEBOTO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoneiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOJly/ib U HallpaBlIeHUE. [[BHKEHUE 3apsKEHHOW YaCTUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne BIEKTPOMAarHUTHOM MHAYKIUHW. [IOTOK BEKTOpa MAarHUTHOMU
UHIYKIUA. OJIEKTPOABMXKYIIAsA CHIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. ODJIEKTPOABMKYIIAsS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NHaykTUBHOCTh.  SIBJIEHME CAMOUMHIYKIMH. ODJIEKTPOABHXKYIIAs  Ccuja
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIE
MArHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydeHrie MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KOJ1€OAHUSA

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. Ilepuon, wactora, amrumryaa u (aza KoseOaHUU.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUsS B
UJCATbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsX. BrIHY)IeHHbIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeiHy)IeHHBIC 3JI€KTPOMATHUTHBIC KOJICOAHMS.

Ilepemennbiii  TOK. CUHYCOMJAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKAa U
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE AICKTPHUUESCKOU
SHEPIruM. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJACTBE 3neKkTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoJieOATeNbHOW CHCTEMBbl (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxammux KojaeoaHuu.

HccnenoBanne CBONCTB BBIHYKAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE PJIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HAIIPSDKEHHSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocCieOBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpONepeaayu.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomul

HccnenoBanue 3aBUCUMOCTU MepUoAa MajbiX KOJeOaHUH rpy3a HA HUTU OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanne mMepeMEHHOTO0 TOKa B LENM W3 TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNIHbBLE BOTTHbI

MexaHudeckue BOJHBI, yciioBuUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CxopocTb 3ByKka. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3Iy4YECHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTtpomaruutHoil BosiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paUOCBS3U U TeNEBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJbTPa3BYKOBasl AMArHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue U paclpoCTpaHEHNE MOTIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenne natepdepeHimm u Audpakiinu MEXaHMIeCKIX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaXCHUE,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMoinnHElWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOJIIOTHBIN MOKA3aTeNb
npeinomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbli yroia MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus ceeta. CinoxHbIN cocTaB O6eoro cpeta. Lger.

ColOuparome W pacceuBaronue JHH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparoIIMX U pacceuBaronux JuH3ax. opMyrna TOHKOUW JIMH3BIL. YBEJIMYCHHE,
JlaBa€MOoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUIECKOMN ONTHKHU.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKH.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HWHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuusa cseta. JudpakinuoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHUE: OYKH, JIyma,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMOnMHENHOE pacCHpOCTPAHEHUE, OTPAKEHHWE M TPEJIOMJICHUE CBETA.
OnTudeckue mpudOopHI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moaenp CBETOBO/IA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne qucriepcuu cBera.

[TonyueHue criekTpa ¢ MOMOUIBIO TPU3MBIL

[Tomy4yenwue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PETIETKH.

HaGntonenue nomnsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomul



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBONCTB M300paXKe€HUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcCHOBBI cCllelIAIbLHOM TEOPUH OTHOCUTEJIBHOCTH
['paHuubl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  lloctynarel
CIIEUAIBHOW TEOPUM OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi U UMITYJIbC PEISITUBUCTCKON YACTHULIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI“I/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6éanmoBol onMuUKU
®otonsl. ®opmyna [lnanka cBsi3u sHeprumn (HOTOHA C €r0 YACTOTOM. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue horodddexra. OnwiTel A. I'. CTosneroBa. 3aKOHBI

doToadpdexra. YpaBHenue DiHmTeriHa mis Gororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue yCTpoCcTBA U MPAKTUYECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor( ekt Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

Ceeroauon.

Conneunas O6atapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
[Inanetapnas mogmenp aroma. lloctymatel bopa. M3nyuenume u mornomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Bomubsl ne bpoitis. KopnyckynsipHO-BOTHOBOM
TyaJli3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JIyYEHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmonenue nMHe4aTbIX COEKTPOB U3IIYYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, OerTa-, TraMMma-H3ITyYCHUS.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa W HeilTpoHa. HykinonHas mopens snpa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio saapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIM Oera-pacmaa. ["amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Saepubie cuibl. Jlepekt Maccol siapa.

SnepHble peakuuu. Jlenenue u cuHTE3 A€P.

Anepnwiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOTIOIEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3aUMOACHCTBUS. ENMHCTBO u3nuecKoil KapTUHBI MUpA.

TexHu4eckne yCTpOCTBAa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, ssnepHbIi peakTop, aToMHas 6omba.

Ilemoncmpayuu

CU€TYnK HOHU3UPYIOUIUX YACTHUL.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne TpekoB 4acTUIl (10 TOTOBBIM (oTOoTrpadusim).

Pa3nen 8. DyieMeHTBHI aCTPOHOMHMH U ACTPOPUZMKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKu€ 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucrema.

Connne. ComHeuHass akTHMBHOCTh. McTounuk sHeprum ConHila U 3BE3.
3BE31bI, NX OCHOBHBIE XapAaKTEPUCTUKHU. JlmarpaMma «CHEKTpaJIbHBIA KIIACC —
CBETHUMOCTB». 3BE3AbI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» IS 3BE3] TJIABHOM TMOCJIEA0BATEIbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonokenne u nBuxenue CoaHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmronenust HeBOOpPYKEHHBIM TIJ1a30M € HMCHOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH I ONpe/ieNieHus MOJIOXKEHUSI HeOeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NoBTOPEHNE

Poner ¢usuku W acTpOHOMHUHM B OSKOHOMHUYECKOHW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cepax NeaTenTbHOCTH YeI0BeKa, poJib U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTHHE MHPA, POJjb PU3HNUYECKON TEOpUHU
B (GOpMHUpPOBAHWUU TIPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢usznueckoi KapTHUHBI MHpa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBIISIETCS C
y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMAaTUKH,
OMOJIOTMH, XUMHH, Teorpad)u U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbI (akT, rumnore3a, (pU3MUEcKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YpPAaBHEHHH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, TMPU3HAKK TOAOOUS TPEYrOJIbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIIOCKUX (PUTYp ¥ 00BEMA Tell.

buonocus: »nexkTpuyeckue SBICHUS B JKMBOM TpHUpOJE, KojeOaTelbHbIe
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CHEKTpaJbHbIN
aHaJu3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JMHUM DIEKTPONEPENAY, TEHEPATOP IEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBanus (6a30BbIi YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3yJbTAaThl OCBOCHUSI y4eOHOro mpeameTa «Ou3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YalONMIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXICHUH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIHIMPEHHUE KU3ZHEHHOTO
OTBITa W OTBITA JEATECIBHOCTU B IMPOIECCE PeaM3allui OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTb IPaKTAHCKON MO3HUITUU 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYETIOBEYECKMX  T'YMAHUCTHUYECKHX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHu3alluy;

yYMEHUE B3aUMOJICHCTBOBATH C COL[MATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAQHUTApHOHN U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHUKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIUYHOTO BKJIAJ]a B IOCTPOECHUE YCTOMYMBOIO OYIyIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HaAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa3oBaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JIOrH4eCcKOro BOCIUTAHMS

c(OpMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpbl, OCO3HAHHUE TJI00AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE AECUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHue OMbITa JEeATEIbHOCTH JKOJOIMYECKOM HaIpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHus  (UBMKKM  OCYHIECTBIISITH  MPOEKTHYI0O W HUCCIEIO0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCATbHbIE YUeOHbIE TeiCTBUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEIBHO  (DOPMyIUpOBaTh W aKTyaIM3WpOBaTh  MpoOJeMy,
paccMmaTrpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh TSI JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPHH HX
JTOCTIKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B  paccMaTpUBaEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B IEITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
[IEJISIM, OTICHUBATh PUCKH TIOCTIEACTBUMN AEATEIBHOCTH;
KOOPAMHUPOBATH W  BBHIMONHATH paboOTy B YCIOBUAX  PEATHHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
Bba3oBble ucciienoBaTeabCcKue JeiCTBUS:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIAJIETh HaBBIKAMH Y4€OHO-HCCIIEI0BATENIbCKON M MPOCKTHOU AESATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHHs 3a7ad (PU3UUECKOTO COACpKAHUSA, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETallii, MpPeoO0pa3oBaHUI0O M NPHUMEHECHHUI0O B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATH PUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJlM3UPOBATh 3ajaauy,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAXOAWTh apryMEHTHI AJisl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJI€ pEIICHUS 3aJayd Pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYyIHMPOBAaTH COOCTBEHHBIC 3a/Jadydl B 00pa30OBATEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTh 3HaHUS 1O (QU3UKEe B MPAKTHYECKYI0 001acTh
KHU3HENIEATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIpEAJIaraTb OpUTrMHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undopmanmeii:

BJIAJIETh HABBIKAMM IOJIy4€HHUs MHPOPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IIOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIPETAlNI0 MH(OPMALMU Pa3IUYHbIX BUAOB U (opM
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALIH;

UCMOJb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX
31a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXkaHHUS B Pa3IMYHBIX (QopmaTax C
yu€TOM Ha3zHA4YeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBHS:
OCYLIECTBJISITh  OOILIIEHHE HAa ypokax (U3UMKM U BO BHE-YpPOUHOU
NEATEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH()JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHUS C HMCIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUU C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L€JIM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEHUCTBUSA MO €€ JIOCTHKEHHUIO: COCTaBJIATh IUIAH JEWCTBUM,
pacnpenensiTh poiiM ¢ YYETOM MHEHHUHM Y4YaCTHHUKOB, OOCYX JaThb pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHWBAaTh WJAEU C MO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalLUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YueOHbIe 1eliCTBUSA
Camoopranu3anus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJIHEHUS MPAKTUYECKON paboThl C yUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

J1aBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacHIMpATh PaMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA,

JienaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIUH B OOJACTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHATbHBI MHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIllWsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBaHM;



WCIIOIB30BaTh MPUEMBI peICKCUH JIJIs1 OLIEHKU CUTYallUH, BBIOOpa BEPHOTO
pELICHUS;

YMETh OLICHHBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PEHICHUS MO MX
CHUIKCHHUIO;

OpUHUMATh MOTHUBBI M apryMEHThl JAPYIMX TpU aHAIU3e Pe3ybTaToOB
JIeSITeIIbHOCTH;

NpUHUMAThH ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHThl JAPYIHMX TpU aHaAIU3e pPe3ybTaToB
JIeSITeIIbHOCTH;

PU3HABATh CBOE MPaBO U MPABO JIPYTUX HA OIIUOKHU.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOECHUS MPOrPaMMBbI
no ¢u3MKe 71 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAJILHBIN WHTEJIJICKT, MpeaIoIarami
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE YMOIMOHATIBHOE
COCTOSIHUE, BUJIETh HAINIPaBJICHUs PA3BUTUS COOCTBEHHOUW SMOIMOHAIIBHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIIMU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIUATUBHOCTh, YMEHHE JEHUCTBOBATH MCXOHSl M3 CBOMX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAJIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €ro TMpPHU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C APYTUMU JIOJIBMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPHUMEpPAX POIb U MECTO (PU3UKH B (HOPMUPOBAHHUU
COBPEMEHHOM HAay4YyHOM KApPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJICICH:
MartepualibHasi TOYKa, HHEpIUaIbHAsl CUCTEMa OTCUETa, abCOMIOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojielcTBUe Tel, nuddy3usi, OPOYHOBCKOE NIBIXKEHHUE, CTPOCHUE >KUIAKOCTEN
1 TBEPJIBIX TeJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKECHUH ), TETJIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAIMs, IUIaBJICHUE, KPUCTALIU3AIUS, KUIICHHE,
BJI&YKHOCTbh BO3/IyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXKAY MapaMeTpaMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JBWKEHUE, HUCTOJB3Yys (DU3NYECKUE BEIMYUHBI:
KOOpAWHATA, MyTh, MEPEMENICHHE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETUYECKasl YHEPTHsl, MOTEHIIMAIbHAs YHEPTHs, MEeXaHUUYeCcKas
paboTa, MexXaHMYECKas MOIINHOCTh, NPH OMHCAaHWW TMPABWIBHO TPAKTOBAThH
(GU3UYECKU CMBICI HCIOJBb3yEMbIX BEJIMYMH, MX OO0O3HAYEHWs] U E€IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEJIUUMHY C JAPYTHMU
BEJTMYMHAMU;

OTHUCHIBATh H3YYCHHBIC TEIUJIOBBIC CBOMCTBA TEJI U TEIJIOBBIC SIBJICHUS,
UCTIONBb3Ys (U3MYECKHe BEIUYMHBI: JIaBICHHE Tas3a, TeMIeparypa, CpemHss
KMHETHYECKasi SHEPrUsi XaOTHUECKOTO JBUKEHHUSI MOJIEKYJ, CpPEIHEKBAaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT T0JIE3HOTO JIEUCTBUS TEIJIOBOTO JIBUTATENsl; TPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUECKHM CMBICT HCIOIB3YEMBIX BEIUYHMH, HUX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIONIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUHMHBI: DJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HANMPSKEHHOCTh MOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIb3yEeMbIX
BENUYMH, WX OOO3HAYEHHUS W E€IIMHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON DSHEPTrHM, 3aKOH COXpPAaHEHHsS HMIYJIbCa,
MPUHIHUI CYNEPNO3ULIUHA CUJ, NPUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHHSI BEILECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHS
ANEKTPUYECKOr0 3apsAna, 3akoH KyloHa, mpu 3TOM pa3inyarh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX O€30MMAaCHOTO WCIOJB30BAHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (U3HUECKUX SIBJICHUN U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHM, MPU ATOM
dbopmynupoBath mpoOJeMy/3ajmady U TUNOTE3y Yy4eOHOro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT |
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (DU3UUCCKUX BEIUYUH, MPU
3TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHUS M HUCIOJIB30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUYCCKHX BEIWYUH B
BUJIE TAOJIUIL U TpaHKOB, JIeJIaTh BHIBOJBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOTO TpyJa MPH MPOBEIACHUH HCCIEIOBAHUN B
pamMKax ydeOHOrO »JKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M JaO0OPATOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3HYECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJU3a YCJIOBHS 3a/1auu
BBIOMpPATh (HYU3UYECKYIO MOJCINb, BBIICIATh (YU3NUCCKHE BEIUYUHBI U (DOPMYIIHI,
HEOOXOUMBIE NIl €€ pelIeHHs], TPOBOIUTh PACUEThl M OIEHUWBATH PEATbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATD JIOTUUECKH HEMPOTUBOPEUUBYIO
[ENOYKY PACCYXACHHM C OMOpOod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMCHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIUU
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX HICTOYHUKOB, KPUTHIECKN aHATTU3UPOBATH MOJTydaeMy0 HHPOPMAIIUIO;

IPUBOUTH MIPUMEPHI BKJIaJIa POCCUMCKUX H 3apPYOCKHBIX YUEHBIX-(DU3NKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWUS TO (PU3MKE B TOBCETHEBHOW KU3HU
Ut o0ecriedeHus: 6€30MacHOCTH TIPH O0paIeHUH ¢ TPUOOPaMH U TEXHHYECKUMHU



YCTPOMCTBAMHU, JJISI COXPAHEHUSI 3I0POBbSI U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyMNIe C BBHIIOJIHEHUEM pPaA3JIMUHBIX COIMAIBHBIX PpOJICH,
IJIAHUPOBATh paloTy TPYIIbI, palMOHAIBLHO pachnpeAcsisiTh OO0S3aHHOCTU W
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aJ€KBATHO OLCHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh y OOYYAIOIIUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha MpHUMEpax poJib U MecTo (hU3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU AEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS] U3YYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIN ANEKTPUUECKUM 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO SApa MPpU PEIIeHUH (PU3UIECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHA U KBAHTOBOW (DM3UKH: DJICKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJIECHCTBHE
MAarHuTOB, JJEKTPOMArHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsfll, JIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, TPSAMOJIMHEITHOE pPACHPOCTPAHEHUE CBETA, OTpa)X€HUE, MPEIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlUsi  CBETa, JIUCIIEPCUSl  CBETA,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE aBlieHHE, BOZHUKHOBEHHE
JUHEWYaTOro CIHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass M HCKYCCTBEHHas
PaANOAKTUBHOCTD;

ONKUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI), UCMONB3YySd (U3UUYECKUE BEIHUUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, SJEKTPOJBIDKYINAs CHia, padoTa TOKa,
MHAYKUWS MarHuTHOIO IMoJisA, cwia Ammnepa, cuna JlopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOI0O M MAarHUTHOrO MOJIEW, NMEpUOJ M 4YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHType, 3apsiji W CHia TOoKa B TIpOIecce
TAPMOHUYECKUX DJIIEKTPOMArHUTHBIX KoJeOaHuii, (OKYyCHOE paCCTOSTHHUE U
ONTHYECKAasl CHUJIa JMH3bl, NMPU OINUCAHUM MPABUIBHO TPAKTOBATh (DU3UUYECKUI
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OO0O3HAYCHWS W €IWHUIIBI, YyKa3bIBaTh
GopMyIbl, CBS3BIBAIOIIME JAaHHYK (U3UYECKYI0 BEIUYHUHY C JpPYTUMH
BEJIMYMHAMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCIOIb3Y
du3MYecKre BEIUMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acToTa CBETa, SHEPTUsl U UMITYJIbC (POTOHA, IEPUOJ MOTypacmaja, YHEPrus CBsI3U
aTOMHBIX SIJIEp, MPU ONHUCAHUU TMPABWIBHO TPAKTOBATh (DUINYECKUN CMBICI
HCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAUEHWS] M EIWHUIIBI, YKa3blBaTb (DOPMYIIbI,
CBS3BIBAIONINE JAaHHYIO (U3UYECKYIO BEJIMYMHY C JPYrMMHU BEJIIMUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUECKOM BEIMYHNHBI,

aHAJTU3UPOBaTh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCIOIb3Yys (puznueckue
3aKOHbI M TMPUHLMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapauieIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3akOoH Jlxoyns—JIeHla, 3aKkoH BIEKTPOMArHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHENMHOTO PaclpOCTPAaHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, yYpaBHeHHE ODiHmTeHa misa dhoTodddexTa,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS MMITYJIbCa, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHWsI MacCOBOr0O 4HcCia, MocTyhatsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IMPU dTOM pa3IndaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAXKEHHUE M YCJIOBHUS (TpaHUIIBI, OOJACTH)
IPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl AMmnepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEIOBAHUIO (PU3HUECKUX SBICHUU U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHIl: IpPH 3TOM
dbopmynupoBaTh mpoOJeMy/3amady U TUMOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO O0OPYJOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUsS] (PU3NYECKUX BEIMUYUH, TIPH
TOM BBIOMpATh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS W HCIIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIh30BAHUEM
OPSAMBIX M3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNBTATHl MOJYYEHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOJIHUI] U
rpaduKoB, 1eIaTh BEIBOIBI IO pE3yIbTaTaM HUCCIICI0OBAHMUS;

coOmoaTh npaBmia 0€30MacHOTO TpyAa MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEIBCKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aDOPATOPHOTO
000opyI0BaHNS;

pemiaTth pacy€THblE 3aJayd C SIBHO 3aJlaHHOW (DU3MYECKOM MOJIETbIO,
UCIIOb3Ys (PU3NYECKHE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aa4u



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (POPMYIIBI,
HEoOXonuUMbIe NJisi €€ pelIeHHs, MPOBOJUTh PacyE€Tbl M OLEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJTUYUHBI,

pemaTh Ka4eCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTHYECKU HETIPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUI C OMOpoMl Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndecKue sIBICHUS;

UCIIONB30BAaTh  MPU  pPEIIEHMHM  y4yeOHBIX  337a4  COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAL[UU
U TIpEJICTAaBICHUS yUeOHOM 1 HAYYHO-TIONYJISIPHON UH(GOPMAIINH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJydaeMyto HHPOpMaLHIO;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX 0€30MaCHOIO MCIIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHON >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOWCTBAaMH, Il COXPAHEHUS 3JI0POBbSI U COOJIIOJECHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTh B TpyHIe C BBHIIOJHEHUEM pa3jIMYHBIX COLUAIBHBIX pPOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAlUsAX, aJI€KBAaTHO OLCHUBATb
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE paccCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | IlpakTuyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
11 ) 2
W3WKa ¥ METOJIbl HAYyYHOTO TTO3HAHUS 0 0 httos://m.eds0o.ru/7fA1bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kuiematitia > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunamiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 httos://m.eds0o.ru/7FALbF72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bub6nuoreka LIOK
3.1 9 0 1
TEOPHH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
3.2 10 1 0
OCHOBEI TepMO HAMIKH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELECTBA. 5 0 0 bubnuoreka LIOK
' @Da30BbIE NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny

24

Paznea 4. QJIEKTPOAUHAMUKA

bu6mmoreka [JOK
4.1 3 10
fletpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYEeCcKUi TOK. TOKM B 12 bubnuorexka [IOK
' Pa3IMYHBIX CPENax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ugposbie
Ne n/m pasi Konrpoasubie | IIpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paznen 1. QJIEKTPOAUHAMHUKA
11 MaruuTtHoe noJie. DIeKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4ecKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.1 9 0 1
KoJIe0aHUs https://m.edsoo.ru/7f41c97c
MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.2 5) 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrika 10 0 3 bubamotexa LOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24
Paznea 3. OCHOBBI CHHIEIIUAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH
31 OCHOBBI clieMaIbHOM TEOPUU 4 1 0 bubnunoreka [IOK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHThI KBaHTOBOM ONTUKU 6 0 0 htts://m.edsoo.ru/7f41c97¢
4.2 Crpoenue atoma 4 0 0 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE AP0

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

Hroro no pazaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U acTpoU3NKU 7 Et?ri?/l;lr?;izﬁ?/ff4lc970
Hroro no pazaeny 7
Pazgen 6. OBOBIAIOLIEE IOBTOPEHUE

61 | O%oGuaromes novopeie ‘ om0 THHLsS
Hroro mo pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kourpoubnubie | IIpakrnueckue
n/m Bcero H3y4YeHHus o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
®u3rKa — HayKa 0 MPUPO/IE.

1 Hayunsie MGTZKBI HOI;HEHESI 1 0 0 bubmorexa [IOK

v g 01.09.2023 |  https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MHUpa
Ponb 1 mecto dusuku B
(hopMUpPOBaHUHU COBPEMEHHOM bubnuoteka [IOK

2 . 1 0 0
HAayYHOU KapTHUHBI MUpPa, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEILHOCTH JIOACH
Mexannueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 0 0 bubnuoreka [IOK
nBrkeHus. [lepeMerieHre, CKOpoCTb, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSAMOIMHEWHOE 1 0 0 bubnuoreka [IOK
JIBIKEHHE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEUHOE 1 0 0 bubnuoreka [IOK
JIBIDKCHHE 15.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE MasieHue. Y CKOpeHue 1 0 0 bubnunoreka [IOK
¢cBOOOIHOTO MaIcHUS 20.09.2023 | https://m.edsoo.ru/ff0c39cc
K i .

7 I[EE?KOJII{PII/IH:;:TO: izi:::; :O‘IKI/I o 1 0 0 bubmiorexa [OK

© p 22.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
8 [IpuHuun oTHOCUTENBHOCTH [ anues. 1 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WHepuuanbHbie CHCTEMBI OTCUCTA. 27.09.2023 | https://m.edsoo.ru/ff0c3be8
Ilepssbiit 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 cynepno3uuu cui. Bropon 3akon bubmmorexa [IOK
B 29.09.2023 |  https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTeprabHOW TOUKU

10 Tperun 3axoH HeroToHa 11t bu6mmoreka [JOK
MaTepHATbHBIX TOYEK 04.10.2023 |  https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TAroteHus. Cuna

11 TsoKecTu. [lepBas kocMudeckas brbamorexa [TOK

06.10.2023 |  https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduumeHnt tpeHus.

13 Cuna cﬁnpomsnel?nq:{ nupn ,Z[BI/I)];)(GHI/II/I bubmmorexa [OK

13.10.2023 |  https://m.edsoo.ru/ffOc3f76
TeNa B KUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

1 JBIKEHHUE a0COJIFOTHO TBEPOTO Tea. bu6mmoreka [JOK
MowmenT cuibl. [Tnedo cuitel. YcinoBust 18.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHOM TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOUYEK. bubnuoreka [IOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs 20.10.2023 |  https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTuBHOE ABIDKEHHE
PaGoTta 1 MOIITHOCTD CHUITBIL.

16 Kunernueckas sHeprus bu6nuoreka LIOK
MaTepHualbHOW Touku. Teopema 06 25.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW dHEPTUun

17 [loTeHunanbHas SHEPrusl. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoTeHumansHas SHEPTUs yIpyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[MoreHumanpHas SHEPTUsl TeNia BOIM3U
MIOBEPXHOCTU 3eMJIU

27.10.2023

https://m.edsoo.ru/ff0c461a

18

[ToTeHnmansHbIe ¥ HEMOTEHIMATHHBIE
cuiibl. CBsA3b pabOTHI
HETIOTEHIIHAJBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUHU CUCTEMBI Tell.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTrUH

08.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«MccnemoBanue CBsI3U pabOTHI CHIIBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKI'yTa

10.11.2023

20

KonTtponbHas padoTa mo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

15.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

17.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aHMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu CTpoeHus ra3oB, )KUJIKOCTEN
U TBEPABIX TEI

22.11.2023

23

Macca MOJICKYIIL. KoaunuectBo
BemiectBa. IlocTtosHHas ABoraz[po

24.11.2023

24

Tennosoe pasHoBecue. Temneparypa
u e€ usmepenue. Illkana remmeparyp

29.11.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHenue MKT 01.12.2023 |  https://m.edsoo.ru/ffOc4fde
AOcoJTIOTHAsl TEMIIEpATypa Kak Mepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuoteka [IOK
JIBUKCHUS MOJICKYJI. Y paBHEHUE 06.12.2023 |  https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH [lansroHa. ['a30BbIe 3aKOHBI 08.12.2023
JlabopaTopHas pabota

08 «MccnenoBanme 3aBUCUMOCTH MEXITY
rapamMeTpamMu COCTOSTHHSI 13.12.2023
Pa3peKEeHHOTO ra3a»

29 H3omporiecchl B uAcaIbHOM ra3e v ux bubmmoreka [JOK
rpaduyeckoe mpeacTaBicHUue 15.12.2023 | https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprus
TEPMOIUHAMHYECKOU CUCTEMBI U

30 crrocoOnI e¢ m3MeHeHus. KoandyecTBo bubmuoreka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsIst 20.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOTO UEALHOTO
rasa

31 Bupl Terutonepenaun Bubmorexa HOK

22.12.2023 | https://m.edsoo.ru/ff0c5¢c36
VY enpHast TEIIOEMKOCTD BELIECTBA.

32 KonunuecTBo TennoTel npu bu6nuoreka LIOK
Teruionepenade. AnuadaTHbINA 27.12.2023 | https://m.edsoo.ru/ff0c5c36
rpoiiecc

33 IlepBrlii 3aKOH TEPMOAMHAMUKH U €TO bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

MPUMEHEHHE K U30TIPOIIeccaM 29.12.2023 | https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mpo1ieccoB B
34 npupoze. Bropoii 3akoH bubmmorexa LHOK
PHPOAE. P 10.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHI
35 [Tpunnun aeicteus u K111 remnoBoit bu6mmoreka [JOK
MaIITHHbI 12.01.2024 | https://m.edsoo.ru/ff0c600a
36 ukn Kapro u ero KI1/] 17.01.2024
37 DKoJoTH4YecKre MpooOIeMBbl
TETI0YHEPTETHKU 19.01.2024
38 O6o06matomuii ypok «MomnekynspHas bubnuoteka [IOK
¢u3nka. OCHOBBI TEPMOTUHAMUKID 24.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponbHas padoTa mo teme
39 «MounekynsipHas ¢usnka. OCHOBBI Bubnmorexa LIOK
YIp ) 26.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITHS. bubnuoreka [IOK
Hcnapenue u kumneHue 31.01.2024 | https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS U OTHOCUTEIbHAS
41 BJI&YKHOCTH BO31yXa. HachleHHbIH bubmorexa [TOK
ap AYXa. - 02.02.2024 |  https://m.edsoo.ru/ffOc64d8
Trepnoe teno. Kpucramnuueckue u
amop(dHbIe Teraa. AHU30TPOIHS
42 CBOWCTB KpHCTAILIOB. JKuaKkue bubmorexa [OK
P e 07.02.2024 |  https://m.edsoo.ru/ff0c65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepHuabl
IT .
PR S — Bumacnera 10K
a ' 09.02.2024 | https://m.edsoo.ru/ff0c6708

CyOnumanus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuoreka [IOK

44
YpaBHeHHE TeII0BOro Oajanca 14.02.2024 | https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. DIeKTPUICCKIH
45 3apsa. JIBa Buaa 3JIeKTPUICCKUX bubmmorexa LHOK
PAL. p 16.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
ITposo , IUDJIE
46 HCI))J'I . H:;KHH;;H HB:;I;;I I:ixn aHEHUS bubmmorexa HOK
YHpOBOZ ’ P 21.02.2024 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsjia
B3aumonencTBue 3apsioB. 3akoH
47 Kynona. TodeuHEBIN 21€KTPUUECKUA bubmorexa [IOK
Y ) p 23.02.2024 | https://m.edsoo.ru/ffOc6ces
3apsiz
Hanpsisk€HHOCTB 27E€KTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
ANEKTPUIECKUX MmoJier. JImHum 28.02.2024 | https://m.edsoo.ru/ffOc6df2
HaPsHKEHHOCTH
PaboTa cuit aekTpocTaTuuecKoro
49 noJs. [lorenmuan. Pasaocts Bu6morexa HOK
' HHa. 01.03.2024 | https://m.edsoo.ru/ffoc6f00
HOTEHIINAJIOB
ITpoBOAHUKY M TUDIIEKTPUKHU B
50 9J'IpeKT iCTaanSCKOM H(I))ne Brbmoreka TJOK
P ' 06.03.2024 | https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
. bubnuoreka [IOK
51 . K
EKTPOEMKOCTS. Konzencatop 08.03.2024 | https://m.edsoo.ru/ff0c7126
5 -
52 KSSKZEZ:iKO:T;HHeHZ;I;O;) SKEHHOTO bubmorexa [IOK
g pa. p p 13.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
JlaGopatopHas pabota "M3mepenue
53 N
NEKTPOEMKOCTH KOHJEHcaTopa" 15.03.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT 1EWCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyMHOTro IIpHHTEpa.
DnexTpocTaTHuecKas 3alura.
3azemiieHHE AEKTPOIIPHOOPOB

20.03.2024

55

DNeKTpUYECKUi TOK, YCIOBUS €ro
cyuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma Jyist
ydacTka [enu

22.03.2024

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTNHEHHE
MPOBOTHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMeanHoro COSANHEHNUS
PE3UCTOPOB

03.04.2024

bubmmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AMEKTPHUIECKOTO
Toka. 3akoH J[xoynsa-Jlenna

05.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma Jy1sl TOJTHOM (3aMKHYTOM )
anekTpuueckon uenu. Koporkoe
3ambikanue. JlabopatopHas padora
«M13mepenue J/]C nucrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

10.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHAs MPOBOIUMOCTD TBEPABIX
METAJUIOB. 3aBUCUMOCTb
CONIPOTHUBIICHUS METAJUIOB OT
TeMriepaTypbl. CBepXIpOBOAUMOCTb

12.04.2024

60

ONEKTPUUECKUN TOK B BAKYYyME.
CBouCTBa IEKTPOHHBIX ITYYKOB

17.04.2024

61

HOJ’IyrIpOBO,Z[HI/IKI/I, X COOCTBEHHAS U

bu6mmoreka [JOK



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

IIpUMECHAs IPOBOAUMOCTb. CBOMCTBA 19.04.2024 | https://m.edsoo.ru/ff0c84ae
p—n-mepexoa.
[MosryrpoBoAHUKOBBIE TPHOOPHI
DNEKTPUUECKUU TOK B pACTBOPAX H

62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuoreka [IOK
DNEKTPOTUTHICCKAS TUCCOIHAIIHS. 24.04.2024 | https://m.edsoo.ru/ffOc82ba
DNEeKTPOIIN3
DNEeKTPUYECKUH TOK B rasax.

63 CaMocTOATENbHBIN 1 1 bubnuoteka [IOK
HECaMOCTOSTEIbHBIN P3PS 26.04.2024 | https://m.edsoo.ru/ff0c84ae
Mounnus. [Tnazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHenue. [IpaBuia TeXHUKH 01.05.2024 | https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O6o0maromuii ypox 1 bubnuoreka [IOK
«DNEKTPOIMHAMHKAY 03.05.2024 | https://m.edsoo.ru/ff0c88be
KounTponbHas paboTa no teme

66 «Qnekrpocratuka. [loctosHHbIN 1 bubnuoreka [IOK
ANeKTpUIeCcKuil ToK. TOKH B 08.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaxy»

67 PesepBubliil ypok. KontposnpHas 1 bubnuoreka [IOK
pabota no Teme "DIeKTpoArHAMHKA" 10.05.2024 |  https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. OG00maronuii ypok 1 bu6nuoreka LIOK
o TemaM 10 kiacca 15.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KJIACC

Ne

n/
n

Tema ypoka

KoauuecTBO 9acoB

Bcee
ro

KoHnrtpoas
HbIE
padoThI

IIpakTHue
CKHe
padoThI

Jara
H3Yy4YeH
us

DJIeKTPOHHBbIE
nudpossbie
o0pa3oBaTe/ibHbI
e pecypchbl

ITocTrosHHEEIE
MAarHuThl U UX
B3aHMMOJICHCTBU
e. MarauTtHoe
noJie. Bexkrop
MAarHUTHOH
WHTyKITUH.
JInann
MarHUTHOH

WHAYKIMHA

bubmmoreka [IOK
https://m.edsoo.ru/ff
0c9778

MarauTtHoe
roJjie
MIPOBOJTHUKA C
TOoKOM. OTIBIT
Opcrena.
Bzaumoneiicteu
€ IMIPOBOJHUKOB
C TOKOM

bu6morexka 1IOK
https://m.edsoo.ru/ff
0c98fe

JlaGopatopHas
pabora
«3yuenue
MarHuTHOTO
TIOJISI KaTYIIKH C
TOKOM)

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c98fe

JeiicTBue
MarHUTHOTO
OJIs Ha
MIPOBOJTHHK C
TokoM. Cuita
Awmriepa.
JlaGoparopHas
pabora
«HccnenoBanue
JEHUCTBHS
MOCTOSIHHOTO
MarHuTa Ha
paMKy ¢ TOKOM)»

bubmmoreka [IOK
https://m.edsoo.ru/ff
0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

[ericrBue
MarHuTHOTO
oJIsI Ha
JBYDKYIITYEOCS
3apsSHKEHHYIO
yactuny. Cuna
JlopeHia.
PaGora cuiter
Jlopenua

bubmuoreka 1JOK
https://m.edsoo.ru/ff
0c9df4

DNEeKTPOMarHUT
Hasi UHIYKITUS.
[Totok BekTOpa
MAarHUTHOH
unaykuuu. 31C
WHTyKITUH.
3aKkoH
3JIEKTPOMArHuT
HOW MHAYKIINU
®dapanes

JlaGopatopHas
pabora
«HUccaenoBanue
SIBJICHHS
AIIEKTPOMArHuT
HOW MHIYKLIIHI

bu6mmorexka 1IOK
https://m.edsoo.ru/ff
0cal50

NHAyKTUBHOCTH
. SIBnenue
CaMOUHAYKIIUH.
SJIC
CaMOUHAYKIIUH.
DHeprus
MarHuTHOTO
TIOJISI KATYIIIKH C
TOKOM.
DIIEKTPOMArHUT
HOE T0JIe

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
0ca600

Texunueckue
YCTPOMCTBA U
1704
IIPUMEHEHHUE:
MOCTOSIHHBIE
MAarHHMThl,
3JIEKTPOMArHUT



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

Bl,
JIEKTPOJIBUTaTe
JIb, YCKOPUTEIHN
3JIEMEHTapHBIX
yacTull,
MHIYKLIHUOHHAs
reyb

10

O06o0arommit
YPOK
«MarnuTtHoe
ToJI€.
DNEeKTPOMarHUT
Hasi I/IHI[YKIII/I?[»

bubmmoreka [IOK
https://m.edsoo.ru/ff
Ocab82

11

KoHntponbsHas
pabora 1o Teme
«MarauTHoe
ToJe.
DJIEKTPOMArHUT
Hasl MHTyKITHS

bu6morexka 1IOK
https://m.edsoo.ru/ff
Ocad58

12

CB0OOIHBIE
MeXaHU4YeCKHe
KOJIEOaHH .
l"apmonnueckue
KOJIEOaHH .
YpaBHeHue
TapMOHUYECKHX
KOJIEOAHHH.
[IpeBpaienue
SHEPruu

bu6morexka 1IOK
https://m.edsoo.ru/ff
Ocaf06

13

JlaGoparopHas
pabora
«HUccnenoBanne
3aBUCHMOCTH
MIePUO0/1a MAJIBIX
KoJ1e0aHmi
rpy3a Ha HUTH
OT JUTMHBI HUTU
Y Macchl Tpy3a»

14

KonebarensHbin
KOHTYP.
CB0o0OOIHBIC
AIIEKTPOMArHuT
HBIE KOJeOaHus

bubmmoreka [OK
https://m.edsoo.ru/ff
0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

B HIE€AILHOM
KoJIe0aTeIbHOM
KOHTYpE.
Amnasorus
MEXTY
MEXaHUYECKUMU
u
AIIEKTPOMArHUT
HBIMU
KOIeOaHUAMHU

15

®opmyna
Tomcona. 3akoH
COXpaHEHHS
SHEPrUM B
HJI€aTLHOM
KoJIe0aTeILHOM
KOHTYpE

bubmoreka [IOK
https://m.edsoo.ru/ff
0ch9c4

16

[IpencraBnenue
0 3aTyXaroIINuX
KOJIEOQHHAX.
BrinyxneHHbIe
MeXaHU4YeCKHe
KOJIEOaHH .
Pe3onanc.
BrinyxneHHbIe
AJIEKTPOMAarHuT
HBIE KOJ€0aHus

bu6mmorexka 1IOK
https://m.edsoo.ru/ff
Ocbh86

17

[TepemeHHBIH
TOK.
CunycouiainbH
BIM
TIEPEMEHHBIA
TOK. MOIITHOCTH
MEPEMEHHOTO
TOKA.
AMIUTUTYIHOE U
JICUCTBYIOILIEE
3HAUYCHHUE CHIIBI
TOKa B
HaIpsHKEHU S

bubmunorexka [{OK
https://m.edsoo.ru/ff
Ocbd34

18

Tpancdopmarop

IIpoussoxctso,



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

nepeaayda u
norpedieHue
BIEKTPUUYECKON
SHEpPrun

19

YerpoiicTBo u
MPaKTHYECKOE
MIPUMEHEHHUE
3IEKTPUYECKOTO
3BOHKA,
reLeparopa
MIEPEMEHHOTO
TOKA, TUHHAMN
3NeKTponepenay

bu6mmoreka IOK
https://m.edsoo.ru/ff
0cc324

20

OKOJIOTUYECKHE
PpUCKH IIpA
TIPOU3BOJICTBE
AIEKTPOIHEPTHUHI
. KynbpTypa
HCIOJIH30BaHHUS
AIEKTPOIHEPTHUH
B ITIOBCEIHEBHOU
JKU3HA

21

Mexanunueckue
BOJIHBI, YCIIOBUS
pacnpocTpaHeH
us. [lepuon.
Ckopoctb
pacnpocTpaHeH
v U JUIMHA
BOJIHBIL.
ITonepeunsie u
MIPOJIOJIbHBIE
BOJIHBI

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
Occab4

22

3Byk. CkopocTh
3BYKa.
I'poMxocTh
3ByKa. BeicoTa
ToHa. TemOp

3BYyKa

bubmuorexka [{OK
https://m.edsoo.ru/ff
OcccOc

23

ONEKTPOMAarHUT
HbI€ BOJIHBI, UX
CBOHCTBA U
CKOPOCTb.

bubmmoreka [OK
https://m.edsoo.ru/ff
Occfed



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

[IIxana
DJIEKTPOMArHuT
HBIX BOJIH

24

[TpuHLIMTIBI
paaroCBs3U U
TEJICBUICHMS.
PazButne
CPEICTB CBSI3H.
Pagnomokarms

25

KoHntponbsHas
pabora
«Konebanus n
BOJIHBI»

bubmmoreka [IOK
https://m.edsoo.ru/ff
0cc6f8

26

[IpssmonnHENHO
e
pacrpocTpaHeH
He CBETa B
OJHOPOJHOM
cpene.
Toueunsrit
HCTOYHHK
ceeta. Jlyu
cBeTa

bu6morexka 1IOK
https://m.edsoo.ru/ff
0cd350

27

OtpaxeHnue
CBETa. 3aKOHBI
OTpayKeHUS
CBeTa.
[TocTpoenue
M300pakKeHUH B
MIJIOCKOM
3epkaie

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
0cd4e0

28

IIpenomienue
ceera. [lonHoe
BHYTPEHHEE
OTpaXKEHHE.
[Ipenenbupn
YTOJI IIOJIHOTO
BHYTPEHHETO
OTPAKEHHUS

bubmuorexka [{OK
https://m.edsoo.ru/ff
Ocd716

29

JlaGoparopHas
pabora
«3mepenne
nokasaresns

bubmmoreka [IOK
https://m.edsoo.ru/ff
Ocd67a



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

IIPETIOMIIEHUS
CTEKJIa»

30

JIMH3EL
ITocTpoenue
M300paKeHUH B
JIMH3E.
®opmyna
TOHKO JIMH3BI.
VBennucHue
JIMH3BI

bu6mmoreka [LIOK
https://m.edsoo.ru/ff
Ocddle

31

JlaboparopHas
pabora
«HccnenoBanue
CBOWCTB
n300pakeHu# B
JTUH3aX)

32

Hucnepcus
CBeTA.
CH0XHBIN
cocraB 0eoro
ceeta. LIBerT.
JlaGopatopHas
pabora
«HaoOmronenne
TUCTIEPCUH
CBETa»

33

Hurepdepenim
s CBeTa.
Hudpaxims
CBeTa.
Judpakimonna
sl peméerka

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
Oced22

34

IlonepeunocTs
CBETOBBIX BOJIH.
Ionspuzanms
cBeTa

bubnuorexka [{OK
https://m.edsoo.ru/ff
0cf02e

35

OnTuyeckue
npubopsl U
YCTPOMCTBA U
YCIIOBHS UX
0e301acHoro
MIPUMEHEHUS

36

['panuips

bu6nmoreka [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

HpI/IMeHI/IMO CTH
KJ1aCCHUYECKOU
MCXaHUKU.
[Tocrynatsl
CIICIHATbHOM
TEOPUU
OTHOCHUTEIIEHOC
TH

https://m.edsoo.ru/ff
0cf862

37

OTHOCHTENLHOC
Tb
OJIHOBPEMEHHOC
TH. 3aMeIeHne
BPEMEHU U
COKpaIlleHHe
JJINHBI

bu6moreka [IOK
https://m.edsoo.ru/ff
Ocfa42

38

DOHeprus u
HMITYJIbC
PESITUBUCTCKO
W YaCTHUIILL.
CBs3b Macchl ¢
SHEPrUeH 1
HMITYJIBCOM.
DHeprus NoKost

bu6morexka 1IOK
https://m.edsoo.ru/ff
Ocfc68

39

KonrtponbHas
pabora
«OnTuka.
OCHOBBI
CIenHaJIbHOI
TEOpUHr
OTHOCHUTEJIBHOC
T

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cf6f0

40

@DOTOHBI.
dopmyna
[Lnanka.
DOHeprus u
VMITYJIbC
¢dorona

bubnuorexka [{OK
https://m.edsoo.ru/ff
Ocfel6

41

OTtkpsITHE U
WCCIIeIOBAaHUE
dororddexra.
Omnbiter A. T'.
CroneroBa

bu6mmoreka IIOK
https://m.edsoo.ru/ff
Ocffc4

42

3aKoHBI

bu6nmoreka [JOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

dororddexra.
YpaBHeHne
DUWHIIITeWHA TS
dororddexra.
«Kpacnas
IpaHMIA»

dororddexra

https://m.edsoo.ru/ff
0d015e

43

aBnenue
cBeta. OIBITH
I1. H. JIeGenena.
XuMmrdeckoe
JIEUCTBHUE CBETa

bu6mmoreka [LIOK
https://m.edsoo.ru/ff
0d04a6

44

TexHuueckue
YCTpOMCTBA U
MIPAKTHYECKOE
MIPUMEHEHHE:
(hoTodMEMEHT,
(dhoTomaTIHK,
COJTHEYHAS
Oarapes,
CBETOIMOT

45

Pemrenue 3agau
10 TEME
«DNEeMEHTHI
KBaHTOBOH
OIITHUKI»

bu6mmorexka 1IOK
https://m.edsoo.ru/ff
0d0302

46

Mogaens atoma
TomcoHna.
OnBITHI
Pezepdopna mo
paccestHuo o-
YaCTHII.
IInanerapuas
MOJIEJIb aTOMa

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
0d091a

47

[Tocrynatsl
bopa

bubnuoreka [IOK
https://m.edsoo.ru/ff
0dOafa

48

N3nydyenue u
MIOTJIOIIEHUE
¢$boTOoHOB TIpU
IIepexo/ie aroma
C OJJHOTO
YPOBHS SHEPTUU

bu6mmoreka IIOK
https://m.edsoo.ru/ff
OdOafa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0afa

Ha JIPYrOu.
Buppl criektpoB

49

BomHoBBIC
CBOKCTBA
gacTul. BomHbl
ne bpowis.
Kopnyckymsipao
-BOJIHOBOH
JyaJIU3M.
CrionTaHHoe u
BBIHYKJIEHHOE
W3IIy4CHUE

bubmmoreka [IOK
https://m.edsoo.ru/ff
0dOca8

50

OTkpbITHE
PaIMOaKTUBHOC
TH. OTBITHI
Pezepdopna o
OTIpEIETICHUIO
cocraBa
PaIMOaKTUBHOT
0 U3ITYYCHUS

bu6morexka 1IOK
https://m.edsoo.ru/ff
0dofd2

51

CsomcTBa
anbda-, 6eTa-,
raMmma-
M3ITy4eHUSI.
Bansane
PaIOaKTUBHOC
TH Ha JKUBBIE
OpTraHU3MBbI

52

OTKpbITHE
MIPOTOHA U
HEUTPOHA.
H3otoms!.
Anbpa-pacma.
DIIEKTPOHHBIU U
MO3UTPOHHBIN
Oera-pacna.
l'amma-
U3ITy4yeHue

bubnuorexka [{OK
https://m.edsoo.ru/ff
0d1162

53

OHeprus cBs3u
HYKJIOHOB B
sape. JnepHble
pEeaKLuH.
SAnepHbd

bubmmoreka [OK
https://m.edsoo.ru/ff
0d1356
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peaxTop.
[TpoGnemsi,
MIEPCIIEKTUBBL,
9KOJIOTUYECKHE
aCIEKThI
SIIEPHON
SHEPIreTUKU

54

DneMeHTapHble
YaCTHIEL.
OTkpbITHE
MO3UTPOHA.
Metonant
HaOJIIOJICHUS U
perucrpanumn
AJIEMEHTAPHBIX
YacTHII.
Kpyrusiit cron
«DyHaMeHTan
BHBIE
B3aNMOJICICTBH
. EnuacTBO
(buzngeckon’
KapTHUHBI MUPa

bu6moreka [IOK
https://m.edsoo.ru/ff
0d0e38

55

Bun 3Be€3qnoro
HeoOa.
CosBe3us,
SIPKHE 3BE3/IBL,
IUIAHETHI, HX
BUJIMOE
JIBIDKECHUE.
ConneuHas
cHCcTEMa

56

Comnnue.
ConneuHas
AKTUBHOCTb.
Hctounuk
SHEpruu
Connua u 386311

57

3BE3IBI, HX
OCHOBHBIC
XapaKTEPUCTHK
H. 3BE3/bI
TJIaBHOW



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

II0CIIEI0BATEND
HOCTH.
Bnyrpennee
CTPOCHHME 3BE3 L.
CoBpemeHHbIe
MPEICTABICHUS
0
IMPOUCXOKIACHN
1 1 3BOJIOIINHN
CoJHIa 1 3B€3]1

58

Mneunsin [1yte
— Haria
T'amaktHka.
Ilonoxenue u
JIBIDKCHIIE
CoJHna B
T'amakTHke.
T"anakTnkm.
UYepuble ObIphl B
A/Ipax raJlakKTHK

59

Bcenennas.
Pa30eranue
rajJaKkTHK.
Teopust
Bbonsmoro
B3pbIBa.
PemuxroBoe
M3ITyYCHHUE.
MeraramakTuka

60

Hepemennbie
poOIeMbl
ACTPOHOMUH

61

KontponbHas
pabora
«DIEeMEeHTbI
ACTPOHOMHUU U
acTpOU3UKID)

62

O06o0marommit
ypok. Ponp
¢bu3uKku u
aCTPOHOMUH B
SKOHOMHUYECKOM




TEXHOJIOTMYECK
O, COIMAJILHOM
M OTUYECKOM
chepax
JIEATEILHOCTU
YyeJI0BEKa

63

Oo6o0maromumit
ypok. Posnb n
MecTO (HM3HKH U
aCTPOHOMHUH B
COBPEMEHHOU
HAY4YHOU
KapTUHE MUpa

64

O6o06marommii
ypok. Poiib
¢buznyeckoin
TEOPHH B
(hopMupoBaHUU
MpEeICTaBICHUI
0 ¢u3nUecKou
KapTUHE MUpPa

65

O6o06mmarommii
ypok. Mecto
(dbuszngeckoin
KapTUHBI MHpA B
olmmeM psgy
COBpPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MpeJCTaBICHUN
0 TpHUpoIe

66

PezepBHbIit
YPOK.
MaruutHOoe
ToJe.
ONEKTPOMAarHUT
Hasl UHAYKIIUS

67

PesepBHbII
ypok. Onruka.
OcHOBBI
CIeHaIbHON
TEOpUHn
OTHOCHUTEIIEHOC




™M

KBanrToBas
¢buszmka.
68

DJIEMEHTHI
ACTPOHOMHH U

acTpOH3UKH

Pesepnblii ypok.

bubmuoreka IJOK
https://m.edsoo.ru/ff
0d1784

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68
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