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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢usnke 6a30BOro ypoBHs Ha ypOBHE CpeHEro oouiero ooOpa3oBaHus pa3paboTaHa
Ha OCHOBE TOJOXKEHU 1 TpeOOBaHUHN K pe3ylIbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEeIbHOM MTPOrpaMMBl,
npezacrasieHHbix B PI'OC COO, a takxke ¢ yu€rom QenepanbHOil pabodelt mporpaMMbl BOCOUTAHUS U
KOHLIENIMK MpenoAaBaHust ydeOHoro mpeamera «®usnka» B 00pa3oBaTelIbHBIX OpraHU3ALUAX
Poccuiickoii @eneparum, peaau3yonx OCHOBHbIE 00pa30BaTe/IbHbIE IPOTPAMMBI.

Conepxanue mporpaMMmel 1o (u3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYWHOM
KapTUHBI MUpa odyuatommxcs 10—11 kmaccoB npu oOyueHnn ux gusnke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIIBHOCTHOTO 1ojxoja. [Iporpamma no ¢usuke coorercTByeT TpeboBanusim ®I'OC COO
K IJAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METAIpPEIMETHBIM pe3yjbTaTaM OOyueHMs, a TaKxkKe
YYUTBIBAET HEOOXOAMMOCTh pealn3allii MEXKIPEIMETHBIX CBS3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMH TIpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE e M3y4YeHHs (U3UKHU Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus, IJIAHUPYEMbIE PpEe3yJlbTaThl OCBOCHHMA Kypca (U3MKH: JIMYHOCTHBIE,
MeTalpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o (pu3nKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yNIbTaThl OCBOEHHUS Kypca (u3uku Ha 0a30BOM YPOBHE, B TOM YHWCIIE INPEIMETHHIC
pe3yibTaThl [0 rofaM o0y4YeHHUs;
coJiepkanue yueOHoro npeamera «Pusukay» 1o rogam o0ydeHus..

Ou3nKa Kak Hayka O HamOosee OOIMX 3aKOHAX MPHUPOJBI, BHICTYNas B KadecTBE Yy4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAaHUW 00 OKpYKaIOIIEM MHUpE.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOpa3yIoLIUil sl €CTECTBEHHO-HAy4YHbIX YYEOHBIX IPEIMETOB,
HOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHHUH, U3y4aeMbIX XUMUel, Onosoruei,
dusnueckoi reorpadueit u actpoHomueid. Vcrons30BaHue M aKTUBHOE MTPUMEHECHUE (DU3HUSCKUX 3HAHUI
OTIpeNeNIieT XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPaHCIOpTa,
OCBOEHHUSI KOCMOCA, IIOJIy4E€HHs HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHM U Apyrux. M3ydeHue
(GU3UKN BHOCUT OCHOBHOM BKJIaJ] B ()OPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KapTHHBI MUpa 00yJaroLInxcs,
B (OopMHUpOBaHME YMEHHI NPUMEHATHh HAy4YHbIH METOJ MO3HAHUS MpPHU BBHIMOJIHEHUH MMM Y4YEOHBIX
HACCIIENOBaHUMN.

B ocHOBY Kypca (pu3MKH Ui YPOBHS CpeIHEro 00I1ero o0pa3oBaHus MOJIOXKEH P UAeH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B CcOOTBETCTBHUM C HEHl Kypce SIBISIETCS JIOTUYECKH 3aBEpIIEHHBIM, OH
COJIEP’)KUT MaTepual U3 BCeX pa3fenoB (U3MKH, BKIIOYAET KakK BOMNPOCHl KJIACCHYECKOHM, Tak u
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MaTepuan Kypca (GU3MKH OOBEIMHEH BOKPYT
¢uznueckux Teopuil. Bexgymum B Kypce sBisercs (OpMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoess eymanumapuszayuu. EE peanuzanus MpennojaraeT HUCHOJIb30BAHUE T'yMaHUTAPHOTO
noTeHuana GU3NIEeCKoil HayKH, OCMBICIIEHHE CBSI3U pa3BUTHUS (PU3HMKU C pa3BUTHEM OOIIECTBA, a TaKXkKe
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMH ITPOOIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc Gu3uku npeanoaraetT 3HakOMCTBO € IIUPOKUM KPYyrom
TEXHUUYECKUX M TEXHOJIOTHUECKUX MPUTI0KEHUIN U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozusayuu peamu3yercsi MOCPEACTBOM BBEJCHUS AJIEMEHTOB COJAEPIKaHUS, MOCBSIIEHHBIX
9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaK)ke 00CYKAeHHs MPoOIeM palliOHaIBLHOTO MPUPOIONOIB30BaHUS U SKOJIOTHYECKON OE30IMacCHOCTH.



CrepKHEBBIMH 3JIEMEHTAMH Kypca (PU3MKH Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHMs SBISIOTCS
¢usnueckue teopun (popMupoBaHHE MPEACTABICHUH O CTPYKType MOCTPOCHUS (PU3MUECKOW TEOpHH,
ponu (yHIAMEHTAIBHBIX 3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOAE, TPaHUIAX
IPUMEHUMOCTH TEOPUH, /ISl OIIMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U IPOLIECCOB).

CucTeMHO-IeTEIbHOCTHBIN MOAXO0J B Kypce (U3MKHM peanu3yeTcs Ipexkae BCero 3a Cyeér
OpraHu3alK SKCIIEPUMEHTAILHON JesITeIbHOCTH oOydatonmxcs. st 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00PaTOPHBIX PadoT,
KOTOpbIE B IporpamMme no (pu3uke oObEAMHEHbl B OOIIMN CHUCOK YYEHMUYECKHX MPAKTHUECKUX padoT.
Beienenne B ykazaHHOM IlepedHe JIaOOpAaTOPHBIX paboOT, MPOBOJUMBIX [UIl KOHTPOJS M OLIEHKH,
OCYILECTBIISICTCS YYaCTHUKAMU 00pa30BaTEIBLHOIO MPOLIECca UCXOAS U3 0COOEHHOCTEH TUIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipu 3TOM oOOecmeuynBaeTcss OBIaJEHHE OOYYAIONIMMHUCS YMEHUSMH
IIPOBOJUTh KOCBEHHBIE M3MEpPEHHs], UCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIUYHMH U MOCTAHOBKY
OIIBITOB IO IIPOBEPKE NPEATOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHME YAENSAETCS PELICHUIO PACUETHBIX M KaueCTBEHHBIX 3anad. llpu stom s
pacu€THBIX 3a7ad TPUOPHUTETOM SIBISIFOTCA 3a7adyd C SBHO 3aJaHHON (PU3MUYECKOW MOJIENbIO,
HO3BOJISIOIINE NPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO pasjiena Kypca, Tak U
UHTETpUpPYs 3HAHUS U3 Pa3HbIX pa3zieioB. [l KauecTBEHHbIX 3a/1a4 IPHOPUTETOM SIBJISIOTCS 3a/laHus Ha
OO0BsICHEHHE TPOTeKaHWs (U3NYECKUX SBICHHHA M MPOIECCOB B OKPYKAIOMICH JKM3HHU, TpeOyromue
BbIOOpPA (hHU3MUECKON MOJIENH JUIsl CUTYalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu OPI'OC COO Kk MarepHalbHO-TEXHHYECKOMY OOECHEUYEHHUIO
y4eOHOro npotiecca 0a30BbIif ypOBEHb Kypca (GU3UKU HA YPOBHE CpeAHEro o0Iiero o0pa3oBaHus J0JKEH
U3y4aThCs B YCIOBHSAX MPEIMETHOTO KaOMHeTa ()M3MKH WM B YCIIOBHSIX MHTETPHPOBAHHOTO KaOWHETa
NPEMETOB ECTECTBEHHO-HAydyHOro uukiaa. B kaOuHere Qu3MKM MOMKHO OBITH HE0OXOAMMOE
nabopaTopHOe 00OpYyAOBaHWE ISl BBINOJHEHMS YKa3aHHBIX B IpOrpaMMe No (u3MKe YYEeHHUYECKHX
HPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/JOBAHUE.

JlemoHcTpanoHHOEe 000pyAoBaHKEe (GOPMUPYETCS B COOTBETCTBUM C NPUHIUIIOM MHUHUMAIbHON
JIOCTaTOYHOCTH M o0ecnevyrBaeT MOCTAHOBKY MEPEYUCIIEHHBIX B IporpaMMe Mo (U3MKe KIHOYEBBIX
JEMOHCTpAllMi  JUIsl  MCCIENOBAaHUS M3Y4YaeMbIX SBICHUH W  TPOLECCOB, DMIMPUYECKUX H
(byHAaMEHTabHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe o0OpynoBaHHE JUIsI YYEHMUECKHUX MPAKTHUYECKUX paboT ¢opMupyercss B BUIE
TEMaTHYECKUX KOMIUIEKTOB M OOECHeurBaeTcs B pacuéTe OAHOIO KOMIUIEKTa Ha JABYX OOYYarolUXCs.
TemaTnueckue KOMILJIEKTHI J1a00OpPaTOpPHOro 000pyIOBaHUS JODKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUH aHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B
BU/JIE IMPPOBBIX J1aOOpaTOPUil.

OCHOBHBIMU LEJIIMU U3Y4YEeHUs PU3UKU B 001IIEM 00pa30BAHUH SBISIOTCS:

(dopMHpoBaHUE MHTEPECA M CTPEMIICHUsI O0yJaroIIUXCsl K HAyYHOMY W3YYEHHUIO IPUPOAbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABIEHUH O HAYYHOM METO/€ IMO3HaHUS U (OPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHONICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMsI KaK pe3ysbTaTa H3y4eHHUs OCHOB CTPOCHHMS MaTepuu H
(byHAaMEHTABHBIX 3aKOHOB (PU3HUKH;

dbopMupoBaHHE YMEHHH OOBICHATH SBJICHHUS C HCHOJIb30BaHUEM (GU3NYECKUX 3HAHUH U HAYYHBIX
JI0Ka3aTeNbCTB;

dbopmMHpoBaHUE TPEACTABICHUN O poiaU (PU3UKHU JJIS PA3BUTUS JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTH.



Joctuxenue 3Tux 1eneil o0ecreunBaeTcs pelleHHeM CIeNyIOIMX 3a/lad B MpOoIecce U3yUYeHHs
Kypca (PU3UKK Ha YPOBHE CPETHETO OOIIero 0Opa3oBaHus:
npruoOpeTeHne CUCTeMbl 3HAaHUK 00 00MMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIIIOYAs
MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOJMHAMHUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(DU3HKY;
dbopMupoOBaHHE YMEHHM MPUMEHSATh TEOPETHUYECKHE 3HAHHS sl 0ObACHEHUS (DU3MUECKUX SIBJICHHUM B
NPUPOE U AT IPUHATHUS MPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM KHU3HH;
OCBOCHHME CIOCOOOB pEIIEHHs pa3IM4yHBbIX 3aJad C SIBHO 3aJaHHOM (puU3MyYecKoW MOJenbio, 3ajaad,
MOJIPa3yMEBAIOIINX CAaMOCTOSITeNIbHOE CO3JaHNe (PU3NUECKON MOJIEIH, aJIeKBaTHOM YCIIOBUSIM 33]1a4H;
NOHMMAaHUE (PU3UYECKUX OCHOB M IMPHUHIIMIIOB ACUCTBUA TEXHMUYECKUX YCTPONCTB M TEXHOJOTHYECKHX
IPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPELY;
OBJIQICHUE METOJaMHU CaMOCTOSITEIbHOTO IJIAHUPOBAHUS M TPOBEICHHS (PU3MUECKUX SKCIEPUMEHTOB,
aHaJIM3a U UHTEpIIpeTaluy HH(GOPMALIH, ONIpeIe]IeHHs] TOCTOBEPHOCTH MOJIYYEHHOIO Pe3ysIbTaTa;
CO3/IaHK€ YCIIOBHH JIJISl pa3BUTHs YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOH 1eATEeIbHOCTH.

Ha usyuenne ¢usuku (0a30BBI ypOBEHB) HA YPOBHE CpeaHEro oOIIero oO0pa3oBaHUS OTBOJIUTCS
136 gacos: B 10 xiacce — 68 yacoB (2 yaca B Hezenio), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraempiii B mporpamMMe Mo (QHU3UMKE MEepedyeHb JIa0OpaTOPHBIX W MPAKTUYECKUX padoT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYUTENb JIeaeT BBHIOOP MPOBEACHUS JTaOOPATOPHBIX pabOT U OMBITOB C
y4€TOM HHIMBUAYATBHBIX OCOOCHHOCTEH 00YJarOIIUXCS.

COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeToAbl HAYYHOT'0 TO3HAHUS

®u3zuka — Hayka o0 npupoxe. Hayunele MeToasl NO3HaHUSA OKpyXkaromero wmupa. Poub
9KCHEPUMEHTA U TEOPUH B IIpOIecce TO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue GpU3NUECKUX sABICHUN U mpoueccoB. Hayunsle runoressl. dusnyeckue 3aK0HbI U
Teopuu. ['paHn1Ibl NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIMIT COOTBETCTBUS.

Ponb 1 MecTo ¢u3uku B pOpMUPOBAHUN COBPEMEHHON HayYHON KapTHHBI MHpA, B MPAKTUYECKOU
JeATEIbHOCTH JIFOIEH.

Llemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCHUTEIBHOCTh MEXaHWYeCKOoro BikeHus. Cucrema oTcuéra.
Tpaexropus.

[TepemernieHune, CKOPOCTh (CpeaHssi CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOM
TOYKH, UX MMPOEKIIUN Ha OCU CUCTEMBI KOOparHaT. CII0KEHNE EPEMEIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JABWXKeHHEe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U NEPEMEIICHHS] MaTEPUAIbHON TOUKH OT BPEMEHH.

CBobosHoe nmajzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs!.

KpuBonunerinoe aBukeHue. [[BrokeHWe MaTepuadibHOW TOYKU MO OKPYKHOCTHU C MOCTOSIHHOM IO
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JHMHEHHas CcKopocTh. Ilepmom u dYactora oOparieHusl.
LlenTpocTpeMUTEIBHOE YCKOPEHHUE.



TexHu4eckne yCTpONMCTBA M NPAKTUYECKOE IPUMEHEHHE: CHUAOMETp, JBHKECHHE CHAapsJOB,
LEMHbIE U peMEHHbBIC TIEpPeIayuu.

Jlemoncmpayuu

Mopeinb cucteMbl 0TCUETA, MILTIOCTPALAS. KHHEMAaTUYECKUX XAPAKTEPUCTHUK JABUKECHUSI.

[IpeoOpa3zoBanre ABMKEHUI € UCIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABMXKeHUs Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJCHHUS.

HampaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOIICHUS! MEXAY ITyTSIMU, IPOUIEHHBIMU TEJIOM 3a IOCIE0BATEIbHbIE PABHBIE
IIPOMEKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHON CKOPOCTHIO, PABHOU HYIIIO.

N3yuyenue aBUKEHUS MIAPUKA B BA3KOU KUJKOCTH.

N3yuenune aBuxeHus teaa, OpOoIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuniun otHocuTenbHocTU [anmunes. IlepBwiii 3akoH HproToHa. MHepuuanbHbIE CHUCTEMBbI
OTCYETa.

Macca tena. Cuina. [lpunnun cynepno3unuu cuil. Bropoit 3akon HpioToHa st MaTepuanibHON
Touku. Tperunii 3akoH HploTOHA /U151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenune. Bunel Tpenus (1okosi, cKoyibxeHus1, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb>KEHUS U cuiia TpeHus nokos. Koagdunuent tpenus. Cua cOpoTUBICHUS MIPU ABHKEHUU TeJa B
YKUJKOCTHU WM rase.

[TocTynarenbHOE U BpalareibHOE ABUKEHUE A0COTIOTHO TBEPAOTO TEa.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpamieHusd. [leuo cumbl. Y clioBUsl paBHOBECUS TBEPAOTO Tea.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: MOIINITHUKH, TBUKEHNE HCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U aJCHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecHUs: TBEpAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

W3ydeHue ABMXEeHUS OpycKa MO0 HaKJIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJT YIIPYTOCTH, BO3HUKAIONIUX B MPYKUHE U PE3UHOBOM 00pasiie, OT
ux neopMarum.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKkoHbl COXpAHEHUA 8 MEXAHUKE



HNmnynbe MarepuaabHOM TOYKM (T€da), CUCTEMbl MaTEpUANbHBIX TOueK. VIMIynbc cuiabl U
M3MEHEHUE UMITYJIbca Tejla. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora cunbl. MOIHOCTB CHJIBL.

Kunernueckas sHeprusi MaTepuajibHOW TOUKU. Teopema 00 U3MEHEHUU KUHETUYECKOM SHEpIHH.

[TorennuanbHas sHeprus. lloTeHumanbHas dHeprus ynpyro Ae(GOpMHpPOBaHHOW IPYXKHHBI.
[orennmansHas SHEPTHs TeNIa BOIU3U ITOBEPXHOCTH 3EMITH.

[ToreHnuanbHbIE M HETIOTEHUUAIbHBIE CHIIBL. CBsA3b pabOTHl HEMOTEHIMAIBHBIX CHJI C H3MEHECHHEM
MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM HEPIUN.

VYiopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpoucTBa U NMPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONEP, IIPYKUHHBIN MHUCTOJIET,
JBUKECHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexon noTeHLMATbHON S3HEPTHUH B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne abCcoItOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u padOThl CUJIbI C M3MEHEHHMEM MEXaHMYECKOM SHEPIUM Tejla Ha MpuMepe
PAaCTsKEHUs PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsiekyasipaasi puM3MKa M TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpHMM M HUX OIBITHOE OOOCHOBAHUE.
BpoynoBckoe napmwxkenue. Juddysus. Xapaktep IBMKEHUS W B3aUMOACWCTBUS YacTHUI] BEIIECTBA.
Mogenu cTpoeHHs ra30B, )KUIKOCTEH W TBEPABIX TNl M OOBSICHEHNE CBOICTB BEIIECTBA Ha OCHOBE ATHX
Mmozenei. Macca u pazmepsl Mosekyil. Konmuectso Bemjectsa. [locrosiHHas ABoragpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUYECKON TEOpUN UEaIbHOTO
raza. AOcoJlOoTHas TemIepaTypa Kak Mepa CpeaHell KHHETHYECKOH SHEpPruu TEIJIOBOrO JBU)KEHUS
yactun rasza. Illkama temneparyp KenpBuHa. ['azoBble 3akoHbl. YpaBHeHHUe MeHaeneesa—Kianeipona.
3akoH JlanbroHa. M30mporecchl B HaeaqbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IPEeCTaBICHNE U30IIPOLECCOB: U30TEPMA, H30X0pa, n300apa.

TexHu4ecKre yCTpOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, TOKa3bIBAIOILINE AMCKPETHOE CTPOCHME BELIECTBA, (OTOrpaduu MOJIEKYNl OpraHUYECKUX
COCIMHEHUM.

OnpIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mojenb OpOYHOBCKOTO JBH)KEHUSI.

Mogens onbita HltepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopenb, HUTFOCTPUPYIOIIAsk TPUPOY JABJICHUS ra3a Ha CTEHKHU COCya.

OnBITHL, MJUTFOCTPUPYIOLIME YPABHEHUE COCTOSTHUSA WI€ATIBbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

Onpenenenre mMacchl BO3[yXa B KJIaCCHOW KOMHATe€ Ha OCHOBE M3MEpeHUH 00bEéMa KOMHATHI,
JTABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEHHOIO ra3a.



Tema 2. Ocnoebl mepmoounamuku

TepmoauHaMudeckas cuctreMa. BHYTpeHHss SHeprusi TEPMOJMHAMUYECKON CUCTEMBI B CITOCOOBI €
u3MeHeHus. KommuecTtBo TeminoTel M padora. BHYTpeHHsISI SHEprusi 0JHOATOMHOIO HEaJbHOrO TIasa.
Buael Temmonepeaaun: TEIIONPOBOJHOCTD, KOHBEKIMS, U3IyYCHHE. Y JENIbHAs TEIUNIOEMKOCTD BEIIECTBA.
KonuuecTBo TEInoTel py TeIionepenaye.

[Tonsitne 006 ammabatHoMm mpomecce. llepBeiii 3akoH TepMoauHaMukd. [IpuMeHEHHE TEpPBOTrO
3aKOHA TEPMOAMHAMUKH K u3omporneccaM. ['paduueckas nHTepnperanus padoThI rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh NpoLEeccoB B IPUPOJE.

TennoBble MamuHbl. [IpuHIMIBL AeWCTBUS TeoBbIX MamiuH. I[IpeoOpa3oBaHus sHepruu B
TermoBbIX MammHax. Kosdduuuent momnesnoro aevictBus TemioBoit mamuubl. Lukn Kapao u ero
KO3 PHUIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHU4YeCcKne YCTPOWCTBA W MPAKTHYECKOE NPUMEHEHHWE: JIBUTaTelh BHYTPEHHErO CTOpaHwus,
OBITOBOM XOJIOIUJILHUK, KOHJIUIIHOHED.

Llemoncmpayuu

W3MeHeHne BHYTPEHHEW 3HEPIUM Tella PU COBEPILEHUHU padOThl: BbUIET MPOOKHU U3 OYyTHUIKHU 0]
NEHCTBHEM  CXAaToro BO3AyXa, HarpeBanue oddupa B JaTyHHOM TpyOke mNyTéM  TpEeHHS
(BuaCOIEMOHCTpAITH ).

N3menenne BHyTpEeHHEH 2HEpruu (TeMIEpaTyphbl) Teja Mpy TeIIonepeaayde.

OnbIT 110 aquabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne yaenbHO TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvl

[TapooOpa3oBanne u KoHaeHcanus. Mcmapenwe u kumneHue. AOCONIOTHAsT W OTHOCUTEIbHAsS
BJIQKHOCTh BO3AyXa. HacblmeHHblii mnap. YaenpHas Temiora mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIEPATYPbl KUIIEHUS OT J1aBJICHUS.

Tépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KpucTauioB. JKuakue

kpuctaiisl. CoBpeMeHHble MaTepuanbl. [lnaBnenne u KpucTamm3anus. Y aeiabHas TeIioTa MIaBICHHUS.
Cybnumarusi.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHu4eckue ycTpoiCTBa U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP,

TEXHOJIOTUH TOJIYYEHUSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

KurieHre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITTMYECKOTO BEIIeCTBa.
JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

H3mepeHne OTHOCUTETHHON BIKHOCTH BO3IyXa.

Pasnen 4. diekTpoaMHAMHUKA
Tema 1. dnexkmpocmamuxa

OnexTpuzauus Ten. DNeKTpudeckuil 3apsazn. J(Ba Buaa snekTpuueckux 3apanoB. IIpoBoanHukw,
JURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.



B3aumoneiictBue 3apsigoB. 3akoH KynoHa. TodedHBIM 3JEKTPUYECKUN 3apsnl. DIJIEKTPUUECKOE
nosie. Hanpsk€HHOCTD 3i1eKTpUdecKoro nosid. IIpuHnmn cyneprno3unyu 3JIeKTpUdecKuXx mnojel. Jlunun
HANPsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratudeckoro mnousid. Ilorennman. Paznocts morteHrmanoB. [IpoBonHuku u
JUAJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. J(uanekrpuyeckas mpoOHUIAEMOCTb.

OnektpoéMkocTb.  Konpencarop.  DIeKTpOEMKOCTh  IUIOCKOTO  KOHJAEHcAaTopa.  JHEprus
3apsKEHHOT0 KOHEHCATOoPA.

TexHuueckue yCTpoOWCTBA M INPAKTHUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKON,  AIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMUPOBAIIbHBIN ammnapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCcTpoicTBO M MPUHITUIT AEUCTBUS SJIEKTPOMETPA.

B3auMozeiicTBue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

DJIeKTpocTaTUYECKas 3allMTa.

JW3neKTpuKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTb MIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT ILJIOLIA/IN IJIACTHH, PACCTOSHUSA MEXKIY
HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUSl CYIIECTBOBAHMS 3JIEKTpUuecKoro toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 yyacTka LIETH.

DNeKTpUYecKoe COMpPOTHBIICHHE. YJIeNbHOE CONpOTUBJIEHHE BeulecTBa. llocnenoBarenbHoe,
NapajuleIbHOE, CMEIIAHHOE COETMHEHNE IPOBOHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOmHOCTb 3EKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUjla U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHHMKA TOKa. 3akoH OMa JIsl OJTHOM
(3aMKHYTOM) 3nekTpuueckoii nemnu. Koporkoe 3aMbIkanue.

ONEKTPOHHAs TPOBOAUMOCTH TBEPIABIX METAJUIOB. 3aBUCHMOCTb CONPOTHBIICHHS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpruueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonmynpoBoHuku. CoOCTBEHHAs: U MPUMECHAs MPOBOJUMOCTD MOJIYIPOBOIHUKOB. CBoiicTBa p—N-
nepexoaa. [loxynpoBogHUKOBbIE TPUOOPBHI.

DNEKTPUYECKUH TOK B PaCTBOPAX M PACIIaBaxX NIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS AUCCOLUALIMSL.
DIIEKTPOJIH3.

DIIEKTpUYECKHI TOK B ra3ax. CaMOCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monaus. 11naszma.

TexHuueckue ycTpoicTBa M TNPAKTHUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKU TOKa, DJIEKTPOHArpeBaTelIbHbIe MPUOOPHI, IJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BAKyyMHBIH JAHMOJ, TEPMHUCTOPHl M (HOTOPE3UCTOPHI, MOIYINPOBOAHUKOBBIA JHO/,
raJibBaHHKa.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHHUS.



3aBMCUMOCTB CONPOTHBIICHUS LWINHIAPUYECKUX NMPOBOJHUKOB OT [UIMHBI, IJIOIAAH ITOIEPEYHOrO
CEYCHMS U MaTepuaa.

CMelIaHHOe COeIMHEHUE ITPOBOIHUKOB.

[Tpsimoe n3MepeHue dIeKTPOABUKYILEH cuibl. KOpOTKOE 3aMBbIKaHHME ralbBAHUYECKOTO 3JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COIMPOTUBJICHUA MCTAJIJIOB OT TEMIICPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pasps U IPOBOJAUMOCTb BO3/1yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

H3y4yeHne CMEIIaHHOTO COEAMHEHHS PE3UCTOPOB.

H3mepeHue 27IeKTPOABIKYIIEH CUIIbI HCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habnronenue anexrposnusa.

Me:xnpeameTrHblie CBA3H

N3ydyenne kypca ¢usuku OGa3zoBoro ypoBHs B 10 Kkimacce ocymiecTBiIseTcs ¢ y4EToM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTUKH, OMOJIOTMH, XUMHUH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemmuvie nousimus, CBSI3aHHBIE C U3yYEHHMEM METOJOB HAy4YHOIO IO3HAHUSA: SIBIICHUE,
HAYYHBIH (akT, rumore3a, (Qu3mueckas BEIWYHMHA, 3aKOH, TEOPHs, HAOIIOJCHHE, AKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOZEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JuHeWHas (yHKuus, napabosa, rumepoosa, UX
rpaduKy ¥ CBOMCTBA, TPUTOHOMETPpHUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMCTPHUYCCKOC TOXKACCTBO, BEKTOPHI U UX MMPOCKIIMKU HA OCH KOOPAUHAT, CJIOKCHHUEC BEKTOPOB.

buonoeusn: mexannueckoe JBWKEHHE B KMBOHM Ipupoje, auddysus, ocMoc, TEIIO0OMEH >KUBBIX
OpPraHu3MOB (BUbI TEIUIONEPEAAYH, TEINIOBOE PABHOBECHUE), SJICKTPUUYECKHE SBJICHUS B )KUBOI NPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA, MOJISIPHAS
Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TN, XUAKOCTEM M Ta30B, DJIEKTPUYECKHE CBOWCTBA METAJIIOB,
3JIEKTPOJINTUYECKAS TUCCOLMALINS, FallbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IBUKEHUH C HCIIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUSI B TEXHUKE,
MO/IIUITHUKY, UCTIOJIB30BAHUE 3aKOHA COXPAHECHHS MMITYJbhCa B TEXHHUKE (pakeTa, BOJAOMET U JIpyrue),
JIBUTATeNIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOW XOJOJWJIBHHUK, KOHJUIMOHED,
TEXHOJIOTMH IIOJy4EHUsI COBPEMEHHBIX MaTe€pUasoB, B TOM YHCIE€ HAHOMATEPHUAIIOB, U HAHOTEXHOJIOTHH,
JIEKTPOCTAaTUYECKAs ~ 3alUTa, 3a3eMJIGHHUE DJIEKTPONPHOOpPOB, KCEPOKC, CTPYHHBI IPUHTE,
3JIEKTpOHArpeBaTeIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaJbBAHUKA.

11 KJIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[locTostHHBIE MarHuThl. B3aumoaeicTBUE NOCTOSHHBIX MarHuTOB. MarHuTHoe mone. Bektop
MarHuTHOM WHAYKIUU. [IpUHIUMI Cynepno3uIuMu MAarHUTHBIX MoJjied. JIMHUM MarHUTHOM WHIYKIUU.
KapTtuna nuHuil MarHUTHOM MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1oJie MPOBOJHKUKA ¢ TOKOM. KapTuHa JMHHUI WHIYKIIMA MAarHATHOTO TOJIS JUTHHHOTO
NpsIMOTO TPOBOJAHMKA M 3aMKHYTOI'O KOJIBIEBOTO MPOBOAHMKA, KATYIIKHM ¢ TOKOM. OmbIT Dpcrena.
B3aumopeiicTBre MPOBOIHUKOB C TOKOM.



Cuna Ammepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayinb M HampasiieHUE. [[BHkeHHE 3apsyKEHHOM YacTHULbI B OJHOPOJHOM
MarHuTHOM moJje. PaGora cuibl Jlopenna.

SIBneHMe  DNEKTPOMarHUTHOM  MHAYKIMHA. I[loTOk  Bexkropa  MarHUTHOM  MHAYKLHH.
DNEeKTpOABMKYLIAs CHJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMAarHUTHOU nHAyKunu Papazes.

BuxpeBoe anexTpuueckoe mnosie. DJIEKTPOABUKYILAS CHUIa MHAYKIUU B IPOBOAHUKE, JBUKYIIEMCS
NOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM I10JI€.

IIpaBuiio Jlenua.

NuaykTHBHOCTB. SIBICHME CAMOMHYKIMHU. DJIEKTPOJABHIKYILAS CHUJIA CAMOMHTYKIIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNIEKTPOMArHuTHOE TOJIE.

TexHHYECKHE yCTPONCTBA U NIPAKTUYECKOE IPUMEHEHHE: IIOCTOSIHHBIE MAarHNUTHI, 3JIEKTPOMAarHuThI,
JJIEKTPOABUIATENb, YCKOPUTENH YIEMEHTAPHbBIX YaCTHL], UHAYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JInHUY MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuta Amriepa.

JeiictBue cuibl JIopeHIIa Ha HOHBI 2JIEKTPOJIMTA.

SIBeHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBUKYIIEH CUIIbI HHAYKIIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBieHME CAaMOMHIYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eHCTBUS OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Paznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHummusle Koa1e0anus

Konebarenbnas cucrema. CBoOOAHBIE MeXaHMUeCKHe KoJjiebaHus. ['apMoHHMuYeckue KojieOaHUsI.
[Tepuon, yactora, amrutyna u (aza xonedanuii. [IpykuHHBIN MasTHUK. MaTeMaTHUYeCKUil MasTHUK.
VYpaBHeHHe rapMOHUYeCKNX Konebanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

KonebGarenbupiit  koHTyp. CBOOOJHBIE  DIIEKTPOMArHUTHBIE  KOJE€OaHUS B HA€aIbHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHMYECKUMHU U DIJIEKTPOMArHUTHBIMH KOJCOAHHSIMHU.
®opmyna ToMcoHa. 3aK0H COXpaHEHHS YHEPTUHU B UICATHHOM K0JIe0aTETbHOM KOHTYPE.

[IpencraBinenne o0 3aTyXamMMX KoleOaHUsSX. BBIHYXKICHHbIE MEXaHUYECKHE KOJCOaHMUs.
Pe3onanc. BeiHyX/IeHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CHHyCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKa.
AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSDKEHUS.

Tpanchopmarop. I[lpousBomcTBo, mepemadya ©  TOTpeOJICHUE  DIEKTPUUYECKOW  DHEPTHUH.
DKOJIOTHYECKUE PUCKU TPU MPOU3BOJCTBE AEKTpodHEepruu. KynbTypa HCMOIb30BaHUS 3JIEKTPOIHEPTUU
B IIOBCEIHEBHOM KHU3HH.

TexHu4eckne yCTpPOWCTBA M IPAKTHYECKOE INPHUMEHEHHE: JJIEKTPUYECKUN 3BOHOK, TIE€HEPATOp
MePEMEHHOTO TOKA, JIMHUH dJIEKTpOTiepe iay.



Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyieOaTeabHOH CUCTeMbl (IPYKUHHBIA WM MaTeMaTUYeCKUN
MasITHUK).

HabGnronenue 3aryxaromnux Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGntonenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIEOaHus.

OcuuorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUSI OT BPEMEHH) JUISl DJIEKTPOMArHUTHBIX
KoJie0aHui.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUM PE3UCTOpA, KaTyHIKM MHIYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopeinb TMHUM AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIepUOJia MAJIBIX KOJIeOaHMid Tpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpysa.

HccnenoBanue nmepeMEHHOTO TOKAa B LENU W3 IOCIEAOBATEIbHO COECAWHEHHBIX KOHAEHCATOpa,
KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHuUMmMHbsle 60JIHbL

MexaHuueckre BOJIHBI, yciI0BUs pactpoctpanenus. [lepuoa. CkopocTs pacrpocTpaHeHUs U ITMHA
BouiHBL. [lonepeunsie u npoaonbHbIe BOMHBEL. HTepdepenius u nudpakius MEXaHH4eCKUX BOJH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJIHBI. YCJIOBHS M3JIy4€HMs] DJIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, V B anekrpomarnuTHoOi BosHe. CBOICTBa 31EKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IpeJoMiieHue, noyspusanus, audpakuus, uaTepdeperips. CKOpoOCTh IEKTPOMArHUTHBIX
BOJIH.

[Ikana 371eKTpOMAarHUTHBIX BOJIH. [I[puMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHueckne yCTpOHCTBA W IPAKTUYECKOE IPUMEHEHHWE: MY3BIKAJIbHBIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasi JUarHOCTHKAa B TEXHUKE W MEIUIMHE, pajap, paJIuoNpuEMHUK, TEIEBU30p, aHTCHHA,
tenedoH, CBU-neus.

Llemoncmpayuu

OO6pa3zoBaHue U paclpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenne orpaxkeHus U IpeIoMIIEHUS! MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHnu 1 AuQpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY/IOM M YaCTOTOM KoJIeOaHUH.

HccnenoBanne CBONCTB 3JIEKTPOMATHUTHBIX BOJH: OTpaK€HUE, IpENOMIICHHE, MOJspU3alius,
nudpakuus, UHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. I[IpsMonuHeiiHOe pacrpocTpaHEHHE CBETa B OJHOPOIHOW cpexae. Jlyd
cBeta. ToUeyHbIN HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHui B MJIOCKOM 3epKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMJICHHS CBeTa. AOCONIOTHBIM IMOKa3aTelb MpPEIOMIICHUS.
[Tonnoe BHyTpeHHEE oTpaxkeHue. [IpeenpHbIil yroil MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.



Hucniepcust cBera. CrioskHBIN cocTaB Oenoro cBera. L[Ber.

Cobwupatomue u paccenBaromue TUH3bL. ToHkas muH3a. DOKYCHOE pacCTOSTHUE M ONTUYECKasl CHiia
TOHKOHM JH3BL. [locTpoeHne n3o0paxkeHnii B COOMPAIOLINX U pacCeUBAONINX JMH3aX. DopMysna TOHKOMH
JIUH3bL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. MaTepdepennust cBera. KorepeHTHbIE UCTOYHHKHU. Y CIOBHS HAOIIOICHUS
MaKCUMyMOB W MHHHMYMOB B WHTEp()EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxus ceera. Judpakuuonnas pemeérka. YciaoBue HaOIOICHUS [JIABHBIX MAKCUMYMOB IIpH
NaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOHCTBA M NPAKTHUECKOE MPUMEHEHHWe: OuYKH, Jymna, (QoToamnmapar,
MPOEKIIMOHHBINA ammapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, AU(PPAKIHOHHAS peIIETKa,
HOJISIPOU.

Jlemoncmpayuu

[TpstmonuHeHOE paclipocTpaHeHne, OTpaKeHUeE U MpeoMieHne cBeta. OnrTuyeckue mprudopsl.

[lonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TomydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

M3mepenne nmokasaress IpesIoMICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Habmtonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI CcIeHAJIBLHOH TEOPHH OTHOCHTEIBHOCTH

I'paHMnBI  TPUMEHUMOCTH  KJIACCHMYECKOM MexaHuku. llocTymarel cnenuanbHOM — TeOpUH
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTb MOAYJS CKOPOCTHM CBETa B BAaKyyMe€, NPHHIMI OTHOCUTEIBHOCTH
OWHIITEWHA.

OTHOCHTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.

DOHeprus v UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOSL.

Pa3znen 7. KBanToBas pusnka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. Popmyna [InaHka cBsi3u 3HEpruu (HOTOHA € €ro YaCTOTON. DHEPrus U UMITYJIbC (POTOHA.
OtkpeiTe U uccrnenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (hoTOd(dEKTa.
VYpaBuenne DitnimTeitHa 175 hotodddekta. «KpacHas rpanuiay Gorodddexra.
JaBnerue cBera. OnwiTel [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHUYECKHE yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: (HOTOAIIEMEHT, (HOTOAATUHK, CONTHEUHAS
Oarapesi, CBETOAMO.

Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mogenb aroma Tomcona. OnbiTel Pe3epdopna nmo paccesnuro o -dactuil. [lmanerapHas monuens
atoma. Iloctynarer bopa. M3nydenue u mornomenue (GOTOHOB MPH MEPEX0/e aToOMa C OJHOTO YPOBHS
SHEpruu Ha Apyroil. Bunasl ciekTpoB. CekTp ypoBHEH 3HEPIHMH aToMa BOJOPOJIA.

BosHoBbie cBoiicTBa yactuil. Boauel ae bpoitnsa. KopnyckyasipHO-BOJTHOBOW JTyau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyueHHE.

TexHuueckue ycTpoHCTBAa U MPAKTUUECKOE NMPUMEHEHHE: CIEKTPalIbHbIM aHaJIN3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

HabGmronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HabGnronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTHI, [OKAa3bIBAIOIIUE CIIOKHOCTh CTpoeHust sapa. OTKpbITHE pPaguOAKTUBHOCTH.
OmnsiTel Pesepdopna mo omnpeneneHuro coctaBa paanoakTUBHOrO u3nydenus. CpoiicTBa anbga-, Oera-,
raMMa-usiiydeHus. BiusiHue palu0aKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI.

OtkpeiTHE IpoTOHA U HeWTpoHa. HykionHas monens siapa ['eitsenoepra—lBanenko. 3apsn sapa.
MaccoBoe uncino saapa. M3oromnsl.

Anbda-pacnaa. ONEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. [‘amma-uznydenue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT macchl siapa.
Snepusle peakuuu. [lenenue u CUHTES A1Ep.

SAnepubiii peaktop. TepmosinepHblii cuHTe3. IIpoOGneMbl W HEpCHEKTUBHI SIIEPHOM SHEPrEeTUKU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.
@dyHaMeHTaIbHbIE B3aUMOAeHCTBUSA. EAMHCTBO (hM3nYecKoil KapTHHBI MUpa.

TexHu4eckne yCcTpOHCTBA M NMPAKTUYECKOE NMPUMEHEHHE: A03UMETpP, KaMepa BuiibcoHa, snepHBbIit
peakTop, atToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pasnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BuTUs acTpoHOoMUH. [IpuKiagHoe 1 MUPOBO33pEHUYECKOE 3HAYCHHE aCTPOHOMHUH.



Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE37bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. McTounuk sHeprum CosiHua u 3BE34. 3BE31bI, UX OCHOBHBIE
XapakTepuCTUKH. JluarpamMmma  «CHEKTPaJbHBIH  KJacC —  CBETHMMOCTb».  3BE3Ibl  IJIaBHOM
II0CJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3] INIABHOW IOCIENI0BATEIbHOCTH.
Buytpennee crpoenue 3B€371. CoBpeMEHHbBIE IIPEJICTABICHUS O MIPOUCXOXKIACHUH U 3Boatouuu ConHua u
3BE3/. DTarbl )KU3HU 3BE3.

Mineunbii Ilyte — nHama [anaktuka. [lonoxenue w aBwxkenwe ConHua B ['amaktuke. Tumbl
rajakTuk. PaguoranakTiuky v kBa3apsl. UEpHBIE BIPHI B SApaXxX rajJakTHK.

Bcenennas. Pacimpenne Bcenennoil. 3akon Xa60ma. Pa3beranue ramaktuk. Teopus Boinbiioro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabGmtonenns HEBOOPYXKEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JU1s
OIIpeieNIeHUs MOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3ausi CeBEepHOTo
HOJIYIIAPHS U SIPKHUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢Qu3MKuM M aCTpPOHOMHHM B 3KOHOMHYECKOH, TE€XHOJOTMYECKOH, COLUMAIBbHON M 3THYECKOH
cdepax IesTeIbHOCTH YeJIOBEeKa, POjib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHON Hay4YHOH KapTHHE
MUpa, POJIb (PU3UIECKOH Teopruu B (POPMHUPOBAHUU MPEICTABICHUHA O (PU3MUECKON KapTHHE MHpPA, MECTO
¢u3ndeckoil KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEICTABICHHHA O
pUpoJe.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku ©6a3oBoro ypoBHS B 11 Kiacce oOCymiecTBIsieTCs € y4€TOM
COJIEpKaTEeNIbHBIX MEXIIPEAMETHBIX CBsI3eH C KypcamMH MaTeMaTHKH, OMOJIOrMM, XUMUH, reorpadpuu u
TE€XHOJIOTHH.

Medscnpeomemnusie nouwsmus, CBSI3aHHbIE C U3yUYE€HHEM METOJIOB HAYyYHOIO IO3HAHUSA: SIBIECHUE,
Hay4HbIH (akT, TUMOTe3a, (QU3MUEcKas BEJIWYWHA, 3aKOH, TEOpHs, HAONIOACHHE, HKCIIEPUMEHT,
MOJIETMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKue (QYHKIMU: CUHYC, KOCUHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M UX NPOEKUUU Ha OCHU
KOOpJMHAT, CJIO)KEHUE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTApHBIX (QYHKIMH, TpU3HAKK T0H00us
TPEYTrOJIbHUKOB, ONIPEIeTICHHE IIIOLaAN IUIOCKUX GUryp u o0béma Ted.

buonoeusn: snekrpuueckue SBICHHUS B JKMBOH MpHpoJe, KoseOaTelbHble IBMKEHUS B KUBOMH
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOW IIPUPOJE, AEUCTBUE PAIUALIUU HA KUBBIE OPraHU3MBI.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJ, KpUCTAJZIMYECKasi CTPYKTypa TBEPIBIX TeJ, MEXaHHU3MbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eoepaghus: MarHUTHBIE TONIOCA 3€MJIH, 3aJ€KH MArHUTHBIX pPyl, (OTOChEMKA 3eMHOM
IIOBEPXHOCTH, NPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonocusi: JUHUM DJIEKTpOIEpenady, TeHepaTop IMEepPEeMEHHOro TOKa, DSJIEKTPOJBUTATEb,
UHAYKIIMOHHAs TeYb, pajap, paguonpuéMHUK, TeJIeBU30p, aHTeHHa, TenepoH, CBY-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJTHEUHas OaTapest.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yueOHoro npeamera «®dus3uka» Ha ypoBHE cpeaHero oomero oOpa3zoBaHus (0a30BBIN
YPOBEHB) JOHKHO 00ECIICUUTh JOCTHKCHHE CIICAYIOMUX THYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yibTaThl OCBOCHUS yueOHOTo npeamera «Du3nkay T0KHBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTH O0YYaIOIIUXCs PYKOBOJICTBOBATHCSA CPOPMUPOBAHHON BHYTPEHHEH MO3HMLIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpPHUEHTAllM{, IIO3UTUBHBIX BHYTPEHHUX YOEXJAECHUH, COOTBETCTBYIOIIMX
TPaJMLMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO 0OIlecTBa, pacIIUpeHHe KU3HEHHOTO ONbITa M OIMbITa
JESTENIbHOCTH B MPOILIECCE pean3allii OCHOBHBIX HANpaBICHUIM BOCIUTATENbHON AEATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaromerocsi Kak akKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

IMMPUHATUEC TPAOAUIUOHHBIX 06H_I€‘~I€J'IOBG‘-I€CKI/IX FYMaHUCTHYCCKUX U ICMOKPATUUICCKUX HGHHOCTCfI;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HHTEPECcax IpakJaHCKOT0 O0IIeCTBa, Y4aCTBOBATh
B CAaMOYIPaBJIEHUHU B 00pa30BaTeIbHON OpraHu3aIiy;

YMEHHE B3aMMOJCHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSMHU H
Ha3HAYCHUEM,;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON IPa)TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

ONEHHOCTHOC OTHOIICHHUE K TOCYAAPCTBCHHBIM CHMBOJIAM, JOCTUKCHHAM pOCCI/II\/’ICKI/IX yLIéHI)IX B
obnactu GU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

CHOCOOHOCTh OLIEHUBATh CHUTYalMI0O W TNPUHUMATh OCO3HAHHbBIE PEIICHUs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTHU yLIéHOFO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYas JCTETUKY HAY4YHOTO TBOPYECTBA, MPHUCYIIETO
¢duznueckoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K pa3IM4yHbIM cdepaM MpodecCHOHATBHON JeSTeNbHOCTH, B TOM YHCIE CBA3aHHBIM C
(GU3UKOIM U TEXHUKOM, YyMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu U peann3oBbIBATH
CcOOCTBEHHEIE )KU3HEHHBIE IIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O M caMOOOpa3oBaHMIO B oOjacTu (PU3MKK Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rM4ecKOro BOCIIHTAHHUS:

c(OPMHUPOBAHHOCTh  JKOJOTHMYECKOW  KYyJbTYPHI,  OCO3HaHHWE  TJO0ATBPHOTO  XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

IUIAaHUPOBAaHUE W OCYILIECTBJICHHE NEHCTBUH B OKpYKAaIOLIeW cpele Ha OCHOBE 3HAHMS LieJel
YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA,;



pacuIpeHre OImbITa EATEILHOCTH JKOJOTHYECKOW HAIPABICHHOCTH HAa OCHOBE HWMEIOIIUXCS
3HaHW TI0 PHU3UKE;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bU3HYEeCKON HAYKH,

OCO3HAHHE IICHHOCTH HAyYHOH JEeATENILHOCTH, TOTOBHOCTh B TMPOIECCe H3ydeHUs (QU3UKH
OCYIIECTBIISTh IPOSKTHYIO M HCCIICIOBATEIIbCKYIO IS TEIbHOCTh HHIMBUYaIHbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble JJornyeckue 1eMcTBHUA:

CaMOCTOSTENIbHO (POPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OINPEACIIATD LENH JEATEIIbHOCTH, 3a1aBaTh IIapaMEeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabarbIBaTh IUIaH pEIICHUS MPOOJIEMBI C YYETOM aHaIHM3a WMEIOIIUXCS MaTepHabHBIX M
HeMaTepUallbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIENSIM, OLICHUBATh
PHUCKU IIOCIEACTBUN JEATEIBHOCTH;

KOODAWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEANBHOTO, BHUPTYaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMO/ICHCTBHUS;

pa3BUBAaTh KPEaTHMBHOE MBILIUIEHUE TP PEILICHUH )KU3HEHHBIX ITPOOIIEM.
ba3oBble nccienoBarebCcKkue 1eHCTBUSA:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHATUSMHU B METOJAaMU (PU3NIECKOI HAyKH,

BJIAJICTh HaBBIKAMHU Y4EOHO-HMCCIEIOBATENBCKON U MPOCKTHOW NEATEILHOCTH B 00JIACTH (U3UKH,
CIOCOOHOCTBIO U T'OTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METO/OB pELIeHMs 3a1ad (PU3UUYECKOro
COJIEpKaHusl, IPUMEHEHUIO PA3IMUHBIX METOJOB [TO3HAHUS;

BJIQJ€Th BHJIAMHU JESATEIBHOCTH 10 IOJIyUEHHUIO HOBOTO 3HaHHUSA, €ro HHTEepIpeTaluH,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM YHCIE NpPHU CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH IIPUUMHHO-CIIEJCTBEHHBIE CBSA3U W aKTyaJIM3MpOBaTh 3aJady, BBIIBUraThb TMIIOTE3Y €€
pelIeHrs, HAaXOJWUTh apryMEHThl IS J0KAa3aTeNbCTBA CBOMX YTBEP)KIACHWM, 3a7aBaThb HapaMeTpbl U
KPUTEPUHU PELICHMUS;

AQHAIN3UPOBATh IOJIYYEHHBIE B XOJAE PELICHUS 3aJa4d Pe3yJbTaTbl, KPUTUYECKH OLICHMBATh HX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHpPOBATh COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHOM J1€ATEIbHOCTH, B TOM YHUCIIE
IpU U3Y4eHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 007IaCTh )KU3HEACATEIHbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE UJIEU, MIPEJIaraTh OPUTHHAIbHBIE MTOAXOAbl U PEIICHHUS;

CTaBUTh POOJIEMBI U 33J]aUH, JOMYCKAIOIIUE aJbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBBIKAMH MOJIydyeHHUs MHPOpMauu (PU3NUECKOTO COJAEp>KaHUS M3 HCTOUYHHUKOB Pa3HbBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATh IOUCK, aHajW3, CUCTEMAaTH3alUI0 M HHTEPIPETALUIO
UHOPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;



OLIEHUBATh JOCTOBEPHOCTh NH(OPMALINH;

UCIIOJIb30BaTh CPEJICTBA WH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B pPELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpraHM3allMOHHBIX 3aJad C COOJIOJACHHWEM TpeOOBaHMIA
9PrOHOMMKH, TEXHHMKH O€30IIaCHOCTH, TMIMEHBI, pecypcocOepexeHUs, MPaBOBbIX M ATHYECKHX HOPM,
HOPM HH(}OpPMaIIMOHHOM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COICpPKAaHUS B pa3IMYHBIX (QopMarax ¢ y4€TOM Ha3HAYCHUS
UH(OPMALIUH | LIEJIEBOH ayTUTOPHH, BBIOMPAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaIN3alllH.

KoMMyHuKaTHBHBIC YHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYILECTBIIATh OOIEHHE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB;

IOHMMATh U UCHOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U UHIUBUYalbHON pabOTHI;

BbIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JeHCTBMH ¢ Yy4éToM OOIIMX MHTEPEecoB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATBh LI€JI1 COBMECTHOMN JI€ATEIILHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBAThH JEHUCTBHUS 11O €€
JOCTH)KEHMIO: COCTaBIIATh IUIAH JCUCTBUM, pacupeneisaTb poiad ¢ Y4YETOM MHEHUH YYacCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLIEHUBATh KAayeCTBO CBOEr0 BKJA/Ja M KaXJOT0 Y4YaCTHUKAa KOMaH/Abl B OOIIMH pe3yiapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh MJAEH C TO3UMLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEICHUE B DPA3JIMYHBIX CUTYalUsX, NPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepcaibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:

CaMOCTOSITENIFHO OCYILECTBIIATh IO3HABATENIbHYIO JIEITEIbHOCTh B 00J1aCTH (PM3UKU U aCTPOHOMUM,
BBISBIISATH MPOOJIEMBI, CTABUTH U (POPMYITUPOBATh COOCTBEHHBIE 3aJauy;

CaMOCTOSTENIBHO COCTABJIATH IIJIaH PEIICHNs pACYETHBIX U KAYECTBEHHBIX 3a/1a4, IUIAH BBIITOJIHEHUS
PAKTUYECKON pabOThI C yUETOM HMEIOLIUXCSI pECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeAMeTa Ha OCHOBE JIMUHBIX MPeIOUYTECHUH;

JienaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULUNA B 00JaCTH (DU3HKH, IMOCTOSHHO
HOBBIIIATH CBOIM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEICKT:

JlaBaTb OLEHKY HOBBIM CHTyalUssM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIAJICTh HaBBIKAMH II03HABATENBbHOW peQIIeKCMH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBHUA U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIN3E PE3YJILTATOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;



MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B mporuiecce nocTHKeHN TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MIPOrPaMMBI IO (PU3HMKE AJIST YPOBHSA
cpenHero oOmero oOpa3oBaHHs Yy OOYYarOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIA HMHTEIEKT,
npenoararoui cOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHUE, BUIETD
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHALHON Cepsl, ObITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBAHHUSI, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MOBe/IeHNE, CIOCOOHOCTh aIallTUPOBATHCS K AMOIMOHATILHBIM U3MEHEHUSM U MPOSBIIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIKOYAIOLIEH CTPEMIICHHE K JAOCTHKCHHUIO LIEIU U YCIEXY, ONTUMHU3M,
WHULUATUBHOCTh, YMEHUE ACHCTBOBATh UCXO/I U3 CBOMX BO3MOYKHOCTEH;

SMIIATHH, BKIIOYAIONIEH ClOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBATDH
€ro MPH OCYIIECTBICHUH OOIIEHHS, CHOCOOHOCTh K COUYBCTBHIO U COIIEPEKHBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BBICTPAUBaTh OTHOILEHUS C IPYTUMHU JIFOAbMH,
3a00THUTBCS, IPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K konny o6yuenus B 10 kjacce npeaMeTHbIE pe3ynbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MpUMEpax pPojb U MecTO (GU3UKU B (POPMHUPOBAHUHM COBPEMEHHOW HAy4YHOM
KapTHUHBl MHpa, B PAa3BUTUM COBPEMEHHOW TEXHUKUM W TEXHOJOTHH, B MPAaKTHUYECKON AesITeTbHOCTH
JIIOJIEH;

YYUTHIBATh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (M3MYECKHX MOJEJeH: MarepuaibHas TOYKa,
WHEepLUaJbHas cucTeMa OTCuéTa, aOCONMIOTHO TBEPAOE TEO, MACaTbHBINA Ta3, MOJIEIH CTPOSHUS Ta30B,
KUAKOCTEH U TBEPIBIX TET, TOUSUHBIN ANIEKTPUUYESCKUH 3apsii TPH pelieHud GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pu3nyeckue SBIEHUS (MPOIECChI) U OOBIACHITH UX Ha OCHOBE 3aKOHOB MEXAaHHWKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOCHHS BELIECTBA M DJIEKTPOJUHAMUKU: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHE, CBOOOJHOE MaJeHUE Tell, JIBUKEHHE 10 OKPY)KHOCTH,
UHepIys, B3aumoeicteue ten, Auddysus, OpoyHOBCKOE ABMIKEHHE, CTPOEHHE JKUIAKOCTEH U TBEPIBIX
Tel, U3MeHeHHe oO0bEMa Tell MpU HarpeBaHUU (OXJaKIEHUH), TEIJIOBOE pPaBHOBECHE, HCIIApEHUE,
KOHJIEHCAllUs, TUIaBJIEHUE, KPUCTAJUIN3AlMs, KUIIEHHEe, BIa)KHOCTh BO3/yXa, MOBBIIICHNE JaBICHUS Ta3a
IIPU €r0 Harpe€BaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXY IapaMETPaMU COCTOSIHUS Ta3a B M30IIpoLEccax,
JNEKTpU3aLHNs TEN, B3aUMOJECICTBHUE 3aps10B;

ONMCHIBaTh MEXAHUYECKOE [IB)KEHUE, HCIOJIb3YyS (PU3NYECKUE BEIUYMHBI: KOOpJAWHATA, YT,
nepeMenieHre, CKOpOCTh, YCKOpEHHEe, Macca Teja, CHJla, UMIIYJIbC Tela, KUHETHYecKas SHeprus,
MOTEHIIMaIbHAs PHEPrHsl, MeXaHudyeckas paboTa, MeXaHW4YecKasi MOIIHOCTh; MPH OMHUCAHWUU MPABUIBHO
TPaKTOBAaTh (DU3MYECKHUN CMBICT HCIOJNB3yeMbIX BEIHYMH, MX OOO3HAYEHHUS U EIUHHUIbI, HAXOAWUThH
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C JPYTUMU BETUYUHAMU;

ONKCHIBATh HM3yYEHHbIE TEIUIOBBIE CBOMICTBA TEJI M TEIUIOBBIE SIBJICHMS, UCHOJB3Ys (pU3MUecKue
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIIEPATypa, CPENHSAsl KUHETHYECKas SHEPrus XaoTUYECKOTO JBMKEHUS
MOJIEKYJI, CPEHEKBaIpaTUYHAsE CKOPOCTh MOJEKYII, KOJTUYECTBO TEIJIOThI, BHYTPEHHS SHEprus, paboTa
ra3a, Ko3(QpQUIMEHT MOJIe3HOr0 NEHCTBUS TEIJIOBOTO JBUTATENs; MPU OMUCAHUH MPABUIBHO TPAKTOBATH
¢bu3nyecKuil CMBICI HCHOJIb3YEMBIX BEIUYMH, WX OOO3HAUEHMS M €AWHHUIBI, HAXOIUTh (HOPMYIIbI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BETMUMHAM;



ONKCBHIBATh HW3YYEHHBIC DJIEKTPUYECKHE CBOWCTBA BEHIECTBA M DJIEKTPUYECKHUE SIBICHHUSA
(mporeccbl), HCHONB3Ys (U3UUYECKHUE BEIMYMHBL: AJIEKTPUUCCKUM 3apsal, DIEKTPUYECKOe ToJe,
HANpsDKEHHOCTH I10JI, IOTEHLHUAN, Pa3HOCTb IOTEHLMAJIOB; INPU ONMCAHWU IPABWIBHO TPAKTOBATh
(Gu3nuecknil CMbICI HCHOJIB3YEMBIX BEIMYMH, UX OOO3HAYEHMsS M E€JUHULBI, yKa3blBaThb (DOPMYIIBL,
CBSI3bIBAIOIME JTAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BETUUYMHAMU;

aHATM3UPOBATh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCMOIb3YsS (PU3MYECKHE 3aKOHBI U MPUHIIUTIBL:
3aKOH BceMupHOro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIHH,
3aKOH COXPAaHCHMs HMIIYJIbCA, IPUHLHUI CYNEPHO3ULMM CHJI, NPUHLUI PABHOIPABHUS HMHEPLHMAIBHBIX
CUCTEM OTCUYE€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0O TEOPHUIO CTPOEHUS BEILECTBA, Aa30BbIE 3aKOHBI, CBA3b
CpeaHel KUHETUYECKOH SHEPTHH TEIJIOBOTO JBMKEHUS MOJIEKYJ ¢ aOCONIOTHOW TeMIepaTypou, MepBhIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMsI JIEKTPUUECKOI0 3apsa, 3akoH KyioHa, npu 3ToM paznuyarhb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpaXKEHHWE M YCIOBHA (TpaHULbl, 00JacTH)
IIPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE IPUHLMNBI ACHCTBUS MAaIUUH, NPUOOPOB M TEXHUUECKUX YCTPOMHCTB;
pa3nuyath yCcIoBUs UX O€30MIACHOTO MCIIOJIb30BAHMS B TIOBCETHEBHOM JKU3HHU;

BBIMOJIHATh  JKCHEPUMEHTHl IO MCCIECJOBAHUIO (PU3UYECKUX SBICHUH H  TPOLECCOB C
UCIOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX M3MEpEHUil, mpu 3ToM (opMynupoBaTh Hpobiemy/3afauy H
THIOTE3y YI€OHOTO IKCIEPUMEHTA, COOMPATh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyI0BaHUS, TPOBOINUTH
OTIBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIAATh NPSMbIE U KOCBEHHbIE M3MEpeHMs] (PU3MUECKUX BEJIMYUH, MPH 3TOM BbIOUpAThH
ONTUMAJIBHBIA CIOCO0 M3MEpPEeHHsT W MCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPELIHOCTEH
U3MEPEHHU;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (U3MUECKUMH BETUYMHAMH C HCIIOJIB30BAaHUEM MPSIMBIX
U3MEpPEHUil, IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCUPOBAThH PE3yJIbTaThl OIYYEHHONW 3aBUCUMOCTH
(Gu3MUecKrX BEJIUMYMH B BUJE TaOIUL] U TpaMKOB, A€TIaTh BBIBOJBI 0 pe3ysIbTaTaM UCCIIEI0BaHMS;

coOrofaTh MpaBwia OE30MACHOTO TPyJa NMPU TPOBEACHHH HWCCIICIOBAHWM B paMKax ydeOHOTO
9KCIIEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKON M  TMPOEKTHOM JAESITEIbHOCTH C  MCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a0OpaTOPHOTI0 000PYA0BaAHMS;

pemiath pacuéTHbIE 3a7aydl C SIBHO 3aJaHHOM (M3NYECKOH MOJENbI0, MCHONb3ys (usnueckue
3aKOHBI U MPUHLUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJaud BBIOMpaTh (PU3UYECKYIO MOJEIb, BBIIEIATH
¢duznueckue BeIUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ peleHus, MPOBOJUTh PACUETH U OLIEHUBATh
pEaIbHOCTh MOJIYYEHHOTO 3HauUeHHs! (pU3nYecKoi BEIMUMHBI,

pelaTe KadyeCTBEHHbIE 3aJaud: BBICTpaWBaTh JIOTMYECKM HEMPOTHBOPEYMBYIO  ILIEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

MCIIOJIb30BaTh NPU PEIIEHUU y4eOHBIX 3a7a4 COBpEMEHHbIe MH(OPMALMOHHBbIE TEXHOJOTMH IS
IIOUCKA, CTPYKTYPHUPOBAHMSA, HHTEPIPETallMd W TPEACTaBICHUs Y4eOHOW M Hay4dHO-TOMYJSPHOH
UHPOpPMAlLIMY, TOJIYYEHHOW M3 PAa3IUYHbIX HCTOYHMKOB, KPUTHUYECKH aHAJIU3UPOBATh IOTY4aeMYIO
uH(pOpMaIIHIO;

PUBOJIUTH NMPUMEPHI BKJIa/la POCCUNUCKHX U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHYECKHE 3HAHMS MO (U3MKE B TOBCEAHEBHOM XM3HM /s oOecreueHHs
0€30MacHOCTH MpH OOpalieHnu ¢ NpubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, HJSi COXpPaHEHUs
3/10pOBbS U COOMIOACHUS HOPM IKOJIOTMYECKOTO MOBEJCHHS B OKPY’KaIOIIEH Cpefie;

paboTaTh B IpyMIIe C BBIMOJHEHUEM PA3IUYHBIX COLUATBHBIX POJIeH, INIAaHUPOBATh paboTy rPyIIbI,
palMOHATIBHO pacIlpeneiaTh 003aHHOCTH U IUIAHUPOBATh JESITEIbHOCTh B HECTAHAAPTHBIX CUTYAIMSIX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJI0I0 U3 YUaCTHUKOB I'PYIIIbI B PEIIEHHE pacCMaTpUBAEMOM MPOOIIEMBI.



K xonmy o0ydenus B 11 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXaTh
c(OPMHPOBAHHOCTh y O0YJAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MpUMeEpax pojb U MeCTO (UMK B (POPMUPOBAHMH COBPEMEHHOIN HAay4HOMN
KapTUHBl MHpPA, B Pa3BUTHU COBPEMEHHOW TEXHMKH W TEXHOJIOTHH, B NPAKTUYECKOH IEATEILHOCTH
JFOJIEH, TIETIOCTHOCTh M €IMHCTBO (PU3UUECKON KapTHHBI MHPA;

YYUTHIBATh T'PAHUIBI IPUMEHEHHS W3YUYEHHBIX (PU3NYECKUX MOJIENEH: TOUCUHBIM AIIEKTPUUYECKHMA
3apsij, JIyd CBEeTa, TOYEYHBIH MCTOYHHK CBETA, SJIEPHAs MOJAETb aroMma, HYKJIOHHAs MOJETIb aTOMHOTO
spa MpH pelIeHNH GU3MYECKHUX 3a/1ay;

pacno3HaBaTh (U3MUECKHE SBIEHHS (TpoLecchl) M OOBSICHATH WX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKMA ¥ KBAHTOBOM (M3UKHU: DJIEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MAarHUTHOE ICWCTBUS TOKA, B3aUMOCWCTBME MAarHUTOB, JJIEKTPOMArHWTHAas WHIYKLUS,
JIWCTBHE MAarHUTHOTO TIIOJIi HAa TPOBOJHUK C TOKOM M JBIDKYIIMKCS 3apsi, O3JIEKTPOMArHUTHBIC
KoneOaHWss ¥  BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHWE CBETa, OTPaKEHUE, IPEIOMIICHUE,
uHTephepeHys, AU(pakIus U TMOJSpU3alUs CBETA, AUCIEPCUSt CBETa, (OTODIEKTPUUECKUU FPPEeKT
(poroaddexr), cBeTOBOe MaBICHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJ0aKTHBHOCTE;

ONUCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO TPOBOIUMOCTD PA3IMUHBIX CPEJl) U DJIEKTPOMArHUTHBIE SIBICHUS (IIPOLECCHI), UCTIONb3YS
¢u3nUecKre BETMUMHBL: SJCKTPUISCKUN 3aps], CHJIa TOKA, JIEKTPUUYECKOE HAMPSDKEHHE, SJICKTPUIECKOe
CONPOTHUBIIEHHUE, PA3HOCTh MOTCHIMAJIOB, AIEKTPOIBIKYIIAs CHila, padoTa TOKa, MHIYKIUS MAarHUTHOTO
noss, cuia Amnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTyIIKH, SHEPTHS 3JICKTPHYECKOTO U MarHUTHOTO
NoJIeH, MEepUuoJ M YacToTa KojeOaHWil B KojeOaTenmbHOM KOHTYpE, 3apsl M CHjla TOKa B TIPOIECcCe
TrapMOHUYECKHX AJIEKTPOMArHUTHBIX KOJieOaHui, (POKYCHOE PacCTOSIHHE M ONTHYECKasi CUIIa JIMH3BI, TIPU
OIMCAHUM TPAaBWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCIOJIB3YEMBIX BEIMYHMH, X OOO3HAYCHUS H
SIMHMIBI, YKa3bIBaTh (HOPMYINBIL, CBS3BIBAIONIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTHMHA
BEJIMYMHAMU;

OIKCBHIBATh W3YYEHHBIE KBAHTOBHIC SBJICHUS M TIPOILECCHI, UCIONB3Ys (DU3MYECKHE BEITUYNHBI:
CKOPOCTB AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBETA, DHEPTHS U UMITYJIbC (POTOHA, IEPHO
NOJTypacraja, YHePTHsl CBSI3H aTOMHBIX sIJIEp, IPU OMUCAHUH MPABHIBHO TPAKTOBATH (PU3UUECKUIA CMBICIT
UCTIONIB3YEMBIX BEIUYMH, UX O0O3HAYCHHS W €IWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIMYHHAMU, BBIYUCIIATH 3HAYCHNE (PH3MUECKON BEITMYHMHEI;

aHAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBICHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI U TPHHIIHIIBL:
3akoH OMa, 3aKOHBI MOCJEIOBATENBHOTO U MapaluIeIbHOTO COEMHEHHs TPOBOIHUKOB, 3aKOH JIXKOyIsi—
JleHna, 3aKOH AJIEKTPOMArHUTHON MHAYKIIUH, 3aKOH TPSIMOJIUHEWHOTO PAaCIpOCTPAHEHUS CBETA, 3aKOHBI
OTpaKEHMsI CBETa, 3aKOHBI NPEJIOMJICHHUS CBETa, ypaBHeHHe OWHmTeiiHa 11t (oTodaddexra, 3aKoH
COXpPaHEHMsI SHEPIHHU, 3aKOH COXPAHEHUS] UMITYJIbCa, 3aKOH COXPAHEHMS JIEKTPHUUYECKOrO 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIA, MOCTYIaThl bopa, 3aKOoH paJMoaKTHBHOTO pacmaja, MPH 3TOM Pa3iInyarhb
CJIIOBECHYIO (hOPMYITMPOBKY 3aKOHA, €0 MaTEMaTUYECKOe BBHIPAKEHHE W YCJIOBHS (TpaHUIIbI, 00JIacTH)
PUMEHUMOCTH;

OIIPEJICTISTh HANpaBlICHHE BEKTOpa WHIYKIUM MAarHUTHOTO IIOJIsI MPOBOJAHUKA C TOKOM, CHJIBI
Awmmiepa u cuibl JlopeHna;

CTPOUTH U OIHUCHIBATh N300pakeHNe, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMTOJIHATh  OKCIEPUMEHTBI TI0  HCCICIOBAHWI0 (PU3UYECKUX SBICHUH W TPOIECCOB C
UCITIOJIb30BaHUEM NPSMBIX U KOCBEHHBIX M3MEpPEHHi: mpu 3ToM (GopMynupoBarh npobiiemy/3agady U
TUIIOTE3y Y4eOHOIro SKCIEpUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOr0 000py10BaHUs, IPOBOIUTh
OIBIT ¥ (HOPMYIIUPOBATH BBHIBO/IHI;



OCYILECTBIIATh NPSMblE U KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYUH, NPU 3TOM BHIOMpATh
ONTUMAIILHBIA CIOCO0 M3MEpPEHHs] M UCMOJIb30BaTh M3BECTHBIE METOJbl OLEHKU IOTrpeIHoCTei
U3MEPEHHU;

UCCIIEI0OBaTh 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH C HCIOJIB30BAHHMEM HNPSAMBIX HW3MEPEHUH: IpU
9TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHpOBATH pe3yJbTaTbl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUZIE TaOJIHII U TPaQHKOB, AeTaTh BEIBOIBI 10 pe3yJbTaTaM HCCIEI0BaHMS;

cobmroaTh mpaBmwiia OE30IAaCHOrO TPyAa NPH IPOBEACHUM HCCIENOBAaHUNM B paMKax y4eOHOTro
JKCHEPUMEHTa, Yy4eOHO-MCCIEeI0BATEeNbCKOM M IPOEKTHOM  JEATEIbHOCTH C  HCIHOJb30BAHHUEM
U3MEPUTEINIBHBIX YCTPOUCTB U J1JaOOpaTOPHOI0 000PYI0OBaHUS;

pemiath pacuéTHBIE 3a7aydl C SIBHO 3aJaHHON (M3NYECKOH MOJENbI0, UCHONB3Yys (Pu3nuecKue
3aKOHBI M TPUHIIMIBI, HA OCHOBE aHAIM3a YCJIOBHUSA 3a/la4d BHIOMPATh (PU3NYECKYIO MOJICNb, BBIACIATDH
(du3nyeckne BeIUUYMHBI U POPMYIIbI, HEOOXOAUMBIE AJIs €€ PEeLIeHUs, IPOBOAUTE Pacu€Thl U OLIEHUBATh
PEaTbHOCTD MOJIyYEHHOT'O 3HaueHHs (pU3MUeCKOl BEIINUHHBI,

pemiatb Ka4eCTBEHHbIE 3aJadyd: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO  LIENOYKY
paccyXIeHHid ¢ ONOpOol Ha 3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKHUE SBIICHHS,

UCIIOJIb30BaTh MPHU pEIICHUH Y4eOHBIX 3a]lad COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJIOTUU JUIS
IIOUCKA, CTPYKTYPHUPOBAHMSA, HHTEPIPETallMd W TNPEACTaBICHUs Y4eOHOW M Hay4dHO-HOMYJSPHON
UHPOpPMALIUK, TOJYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIH3UPOBATH IOIY4aeMYIO
UHPOPMALIHUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAaIIUH, NOPUOOPOB M TEXHUYECKUX YCTPOWCTB, pas3inyarhb
yCIIOBHS UX O€3011aCHOT0 MCII0JIb30BaHMsI B TIOBCEJHEBHOM JKU3HU;

NPUBOINUTH IPUMEPHI BKJIAJ]a POCCUHCKUX M 3apyOESKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOILET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHMs MO (U3MKEe B IOBCEIHEBHOW JKM3HU [yl oOecledeHus
0€30I1aCHOCTH IpU OOpallleHuH ¢ NpUOOpaMU U TEXHUUECKUMH YCTPOHCTBAMH, JUISI COXPaHEHMS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOI0 MIOBEICHUS B OKPYXKAIOILEH Cpelie;

paboTaTh B IpyIIIE C BHIMOJIHEHUEM Pa3IMYHbIX COLIMAIBHBIX POJIEH, TUIAaHUPOBATh PabOTy IPYMIIbI,
paLMOHATIBHO paclpeneiaTh 003aHHOCTH U IUIAHUPOBATh JESITEIbHOCTh B HECTAHAAPTHBIX CUTYAIMSIX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KAXKJOr0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE paccMaTpuBaeMoil poOIeMsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METOAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK

®a30BbIe IEPEXOIBI

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 pazgeny 24
Pasnen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK

41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKUil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41c97¢
MexaHn4yecKkne U dJIEKTPOMArHUTHBIE bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CTIEITUATFHON TEOPUH bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f4197c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngj;ﬁféigﬁ}; £41097c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 ng;;;fé;aogﬁﬁ £41c97¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
ara undpoBbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
®usuka — Hayka O pUpoE.
1 Hayunsie MeT(})’K bl nofHell)HI/Iﬂ 1 bubmorexa LHOK
i a https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Poaw u mecTo pusuku B
5 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH JTFOACH
MexaHuueckoe TBUKEHHE.
OTHOCHUTENIHBHOCTh MEXaHUUECKOTO bubmuorexa [JOK
3 1
nerkeHns. [lepemenienue, CkopocTs, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpsMONIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPSMOIUHENHOE 1 bubnnorexka [JOK
JIBU)KEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHre. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO ITaJCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBUKEHHE.
7 JIBr>kKeHHE MaTepUaIbHOM TOUKH 110 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Ipunuun otHOocuTeNnbHOCTH ["anuest. 1 bubnmoreka [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

NHepuuanpHble CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cyrneprno3unuu cuil. Bropoit 3akon bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HeroToHa my1st MmarepuanbHOM TOUKH

10 Tpertuii 3akon HerotoHa st bubnnoreka HOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TAroteHus. Cuna

11 TsorecTH. [lepBas kocmudeckas bubmmorexa LOK

- HeP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaduumeHT tpenus.

13 Cuna C(P;H OTI/IBJ‘IGI(-IbI/Iq:[ pu BnieHI/IH bubmorexa HOK

P e https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIH ra3e
[ToctynarenbHO€ U BpalareabHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO Tea. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cuiel. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
NMnynbsc MmaTepualbHOM TOYKH,

15 CHUCTEMBbI MaTEPUATIBHBIX TOUYEK. bubnuorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGota 1 MOILITHOCTH CHJIBL.

16 Kunernueckas 3Heprusi MarepuaaibHOW bubnnorexka [JOK
Touku. Teopema 00 M3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOU dJHEPTUU

17 [ToTenmansHas SHEPTHSL. bu6mmoreka [IOK



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

[ToTenumanbHas SHEPTUs yIPYTrO
ne(OpMUPOBAHHOM MTPYKUHBI.
[ToTenunanpHas sHeprus Tena BOIU3U
ITOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIManbHBIC U HEIOTCHIINAILHBIC
cuiibl. CBs3b paboThI
HEMOTEHIMAJIBHEIX CHUJI ¢ U3MEHEHNEM
MEXaHUYECKOU SHEPTHH CHCTEMBI TEI.
3aKOH COXpPaHECHUSI MEXaHUYECKOM
SHEPTHU

Jlaboparopras pabora Nel
«MccnemoBanue CBs3U pabOThI CHIIBI C
HU3MCHEHUEM MEXaHUYECKOW SHEPrHU
TeJa Ha MPUMEPE PACTKCHUS
PE3UHOBOTO KI'yTay»

KonTponbnas padorta Nel no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

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

https://urok.apkpro.ru/

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

21

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

XapakTtep ABUKEHUA U
B3alMOJIEUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

https://urok.apkpro.ru/

https://urok.apkpro.ru/

24

TemoBoe paBHOBecue. TeMneparypa
u e€ usmepenue. Illkana remneparyp

https://urok.apkpro.ru/



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

Henscus

Uneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcotoTHas TeMmiepaTypa Kak Mepa
26 CpelHEe KUHETUYECKON SHEPTUu bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI https://urok.apkpro.ru/
Jlaboparopuas pabora Ne2 https://urok.apkpro.ru/
28 «MccnenoBanne 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSTHUS
pa3peKEeHHOTO Ta3a
29 N3omporeccsl B ueaqbHOM raze u ux bubnuoreka [IOK
rpauvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOIUHAMUYECKON CUCTEMBI U
30 cnocoObI e€ n3meHeHus. KonmmuectBo bubmuorexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATEHOTO
rasa
bubmuorexa [JOK
31 Buget emionepean https://m.edsoo0.ru/ff0c5c36
VrenbHas TEMII0EMKOCTH BEIIECTRA.
32 KonmgecTBo TeroTs npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AaunabaTHBINA TpoIiece
33 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTh mporieccoB B bu6mmoreka [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
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOJIUHAMUKU
35 [Tpunun pevicreus u KII/ TenmoBoi bubmuorexa [JOK
MAILIHHBI https://m.edsoo.ru/ff0c600a
36 Ik Kapro u ero KITJT https://urok.apkpro.ru/
37 DKOJOTUYECKHE MPOOTIEMBI https://urok.apkpro.ru/
TEIUIOIHEPTETUKU
38 O6o6mmaromuii ypok «MoteKysipHast bubnnoreka [JOK
¢uznuka. OCHOBBI TEPMOIMTHAMUIKI https://m.edso0.ru/ff0c6938
KonTponbnas pabota No2 mo teme
39 «Monekynspnas pusuka. OCHOBBI bubmmorexa LIOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIbHAS
41 BJIAKHOCTH BO3/1yxa. HachleHHbIN bubmmorexa LIOK
Ayxa. m https://m.edsoo0.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannmnyeckue u
4 amopdHbIe Teraa. AHU3OTPOIIHUS bubnmnorexa [JOK
CBOMCTB KpuCTAIUIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTayibl. COBpeMEHHBIE MaTePHAITBI
[1naBneHre U KpUCTATUIA3AIIHSL.
43 VY nenbHas TemioTa MiaBIeHUs bubmmorexa LIOK
g ' https://m.edsoo.ru/ff0c6708
CyOmmmariust
bubmuorexa [JOK
44
YpasHeHHe TenoBoro bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aius Tel. DIEKTPUIECKU bubnmoreka [JOK

3apsan. JlBa BUJa JIEKTPUUECKUX

https://m.edsoo.ru/ff0cébcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiIoB

HpOBO,I[HI/IKI/I, AUDJICKTPHUKHU U

bu6mmoreka [IOK

46 .3
HOTYHPOBOMTHIH. SAKOH COXPAHEHHA https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kynona. ToueqHbIN AIEKTPUICCKUN bubmorexa LHOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsx€HHOCTB 31EKTPUUYECKOTO
48 nons. [puHumn cyneprno3uuuu bubnuorexa [JOK
ANEKTPUYECKUX MoseH. Jlnnuu https://m.edsoo.ru/ff0c6df2
HaANPsSKEHHOCTH
Pabora cuit aIeKTpOCTaTHYECKOTO
49 noist. [lorennman. PasHocTs bubmorexa HOK
’ tadt. https://m.edsoo.ru/ffOc6f00
MOTEHI[MAJIOB
[TpOBOIHUKH M TUIIEKTPUKH B
50 3J'Ip€KT J(l)CTaTI/I‘IeI(l:KOM nor;e bubmmorexa [JOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTD
bu6nmoreka [JOK
51 Onextpoémkocth. Kongencaro
FICKTPOCMEOCTE. ROHACHCEATOP https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs 3apsSHKCHHOTO bubmmorexa [JOK
g pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
JlaGopatopHnas pabora Ne3 https://urok.apkpro.ru/
53 "N3mepeHne 2MeKTpOEMKOCTH
KoHAeHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHNE https://urok.apkpro.ru/
o4 KOH/JIEHCAaTOPOB, KOIIMPOBAIbLHOT'O

amnmapara, CTpyMHOro IpHHTEpa.



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

DnexTpocTaTUuecKas 3aluTa.
3a3emIIeHHe AIIEKTPOIpUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
y4acTKa [enu

https://urok.apkpro.ru/

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padoTa
«M3yueHne cMemaHHOro COSTMHEHUS
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOUTHOCTB IMEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa 71 OJIHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenune DJ]C uctouynmka ToKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

DneKTpOoHHAasi IPOBOAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
CONPOTHUBJICHHS METAJIJIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTD

DJEKTPUUECKUN TOK B BAKYyME.
CBoJiCTBa 2IEKTPOHHBIX ITY4YKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

https://urok.apkpro.ru/

https://urok.apkpro.ru/

61

[TomympoBogHUKH, NX COOCTBEHHAS U
MpUMECHas NPOBOAUMOCTh. CBOICTBA
p—n-nepexona. [loaynpoBoAHUKOBBIE
npubopsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJEeKTpUUYECKUN TOK B pacTBOpax U

pacruiaBax 3JE€KTPOJIUTOB. bubnmoreka [JOK

62 1
DIIEKTPOJIUTUYECKAS TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKHI TOK B razax.

63 CamocTosTenbHBIN U 1 bubnmoreka [JOK
HECaAMOCTOATEIIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuueckue nprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06maromui ypok 1 bubnnoreka [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTtponsHast pabota Ne3 o reme

66 «Quekrpocraruka. [TocrosHHBIN 1 bubnuoreka [IOK
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpeax»

67 PesepBHblit ypok. KonTponbHas 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O6001aronuii ypok 1 bubnmuorexa [JOK
o reMaM 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m | Tema ypoka Konrpoabnbie IIpakTuyeckue Aara mupposkic
Bcero u3ydyeHusi  o0pa3oBaTeJIbHbIEC
padoThbI padoThbI pecypenI
[TocTostHHBIE MATHUTHI U X

1 B3auMoO/iecTBUE. MarHUTHOE MOJIE. 1 bubmuoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edso00.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTtHoO€e 1oJjie IPOBOJHUKA C

) ToKoM. OnbIT Dpcrena. 1 bubnuoreka [IOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota Nel «M3yueHue 1 1 bubmuorteka [IOK
MAarHUTHOTO I0JIsI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGopatopHas pabota Ne2 1 1 bubmuoreka [IOK
«HccnenoBanue AeMcTBUSA https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha
5 JBIKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cumnsl Jlopenima
DneKTpoMarHuTHas MHAyKnus. [Totok
6 BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C 1 https://urok.apkpro.ru/

MHAYKIHUU. 3aKOH JIEKTPOMArHUTHON
unaykuuu Papanest



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlaboparopnas pabota Ne3
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUNY

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. 3J1C caMOMHIYKIIUH.
DHeprus MArHUTHOTO TIOJIST KATYIITKH C
TOKOM. DIIEKTPOMAarHUTHOE T0JIe

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
VMHAYKIIMOHHAs 11eYb

https://urok.apkpro.ru/

10

11

12

13

14

O6o6maromuii ypok «MarautHoe
I1oJIC. 3HeKTpOMaFHI/ITHa${ HHIAYKOUS

KonrtponsHas padora Nel no reme
«MaraurtHoe 1oe.
ONEKTPOMAarHuTHAsE MHIYKIHS

CB0060IHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
[IpeBpamenue 3aepruu
JlaGopatopHas paborta Ned
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JJTUHBI HUTU M MAcChl IPpy3a»

KoneGarenbubiii KOHTYp. CBOOOIHEIE
BHGKTpOMaFHI/ITHBIe KOJI€63.HI/I$I B
U7eabHOM KOJIeOaTeThbHOM KOHTYPE.

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

https://urok.apkpro.ru/

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

15

16

17

18

19

20

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIe0aTeIbHOM KOHTYpE

[TpencraBieHre 0 3aTyXarOIIUX
KoJieOaHusX. BbIHYXIeHHbIE
MexaHuueckue kKojiebanus. Pesonanc.
BI)IHY)I(Z[GHHI)IG 3HeKTpOMaFHHTHBI€
KOJIEOAHUS

IlepemennsbIit TOK. CUHYCOU1aTbHBIN
NepeMEeHHBIN TOK. MOIITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JIEUCTBYIONIEE 3HAYEHNE CHIIBI TOKA U
HaIPsHKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO 3BOHKA,

reHeparopa NepeMEHHOI0 TOKaA, JIMHUN

QJICKTpoIepeaavd

OKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE AIEKTPOIHEPTUN.
Kynerypa ucnonszoBanus
ANIEKTPOIHEPTUHU B IOBCEIHEBHOM
KU3HH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

https://urok.apkpro.ru/

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

https://urok.apkpro.ru/

21

Mexanunueckue BOJIHEI, YCJIOBUA
pactpoctpanenus. [lepuon. CkopocTh

but6mmoreka [IOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBbHBIE BOJIHbI

3Byk. CkopocTb 3ByKa. ' poMKOCTh

bubnmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lIkama bubmorexa LOK
P i https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs https://urok.apkpro.ru/
cBs3u. Paguonoxanus
o5 KonTtponsHast pabora No2 «Konebanus Bbu6mmoteka [JOK
Y BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCTpaHeHKe
26 CBETa B OJJHOPOJIHOM cpejie. TodeuHbIit brbmmorexa [TOK
AHOPOX pese. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cgeta. [locTpoeHue nzobpaxeHuii B brbmmorexa [IOK
) P P https://m.edsoo.ru/ffOcd4e0
MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEeHUS
JlaGopaTtopHnas pabota Ne5
29 «3MepeHune nmokaszaresns Bubmmorexa [IOK
P https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIIa»
JIunzel. [loctpoenue nzobpaxenuii B
. bubmuoreka [{OK
30 nuH3e. Dopmysia TOHKOU JIMH3BI.

VYBennueHue JTUH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JlaboparopHas pabota Ne6

https://urok.apkpro.ru/

31 «UccnenoBanue cBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus cBera. CioxkHbIN COCTaB https://urok.apkpro.ru/

32 oenoro csera. L{Bet. JlabopaTopHas
pabora Ne7 «Habintonenue nucrepcuu
CBETa»

33 WnTepdepennus ceera. Audpakius bubnuoreka [IOK
ceeta. [ludpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22

34 [Toriepe4HOCTh CBETOBBIX BOJIH. Bbu6moteka LJOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
Orntuueckue mpubopkl U YCTPOUCTBA U

35 PHOOPHL 1 YCTIP https://urok.apkpro.ru/
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
I'paHUIIBI TIPUMEHUMOCTH

36 KJIaCCUYEeCKON MexaHuku. [locTymnaret bubnmnorexa [JOK
CIIeIMaJIbHOM TEOPUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH. Bub OK

37 3amesieHne BpEeMEHH U COKpaIlleHne nosmoteka 1
- https://m.edsoo.ru/ffOcfa42
DHeprus v UMNYIbC PENITUBUCTCKOM Eus OK

38 gacTuilbl. CBS3b MacChl C DJHEPTHEH U nommorexa L
HMITYTHCOM. DHEpIHA MOKOS https://m.edsoo.ru/ff0cfc68
KontponbHas padora Ne3 «Ontuka. Bu6 OK

39 OcHOBBI cIENMANIBHON TeOpUn nommoreka I
O THOCHTOILHOCTI https://m.edsoo.ru/ffOcf6f0

40 ®otonbl. Dopmyina I[1nanka. DHeprus bubmuoreka [IOK

Y UMITYJIbC (JOTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpBITHE U HCCIEN0BaHUE

bubnunoreka LIOK
41 .0 A.T.
Qorosdexra. Ombiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonHbl poTodpdexTa. YpaBHEHUE
42 3ﬁHMTe§I)Ha J?:Iq)(i)OTOB(bg)eKTa bubmorexa LIOK
A ' https://m.eds00.ru/ff0d015¢
«Kpachnas rpanuna» porosddexra
Hasnenue ceera. OnwiTh 11. H.
43 JleGeneBa. XuMuueckoe ACiCTBIE bubmorexa HOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 HPAITHHEBCROC HPUMEHEHHE. https://urok.apkpro.ru/
dboTo31eMEHT, GOTOIATUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3aga4 mo teme «JIE€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OITHKM https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITHI
46 Pezepdopna o paccesHuIo 0-4acTHIl bubmorexa LOK
peOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubmmoteka IIOK
47 II b
OCTYRATH Hopa https://m.edsoo.ru/ff0dOafa
Nznydyenne u noriorienne GOTOHOB
48 I H}:e €X0JIec aToMa C O Hc(};o OBHS bubmorexa [JOK
p peXon . g M https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPYyroi. Buapl criekTpoB
BonnoBsie cBolicTBa yacTuil. BomHbI
ne bpoitns. KopryckynspHo-BoIHOBOM bubmuorexa [JOK
49
nyanu3M. CIIoHTaHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITyYCHHE
50 OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI bubnmoreka [JOK



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

Pesepdopaa mo onpeneneHuio cocrasa
PaIMOaKTHBHOTO H3ITy4ESHUS

https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anb(da-, 6era-, ramma-
u3ilydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

https://urok.apkpro.ru/

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacna.
DNEKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nyyenue

DHeprus CBA3M HYKJIOHOB B sipe.
SnepHble peakiyu. SaepHbIid peakTop.
[IpobGnemsbl, MepCreKTUBEI,
9KOJIOTUYECKHUE ACTIEKTHI SIIePHON
DHEPTETHKH

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeTonbl HabMIoeHNs 1
pErucTpanuu 3IEMEHTAPHBIX YaCTHULL.
Kpymslii cton «®yHaaMeHTalIbHbBIE
B3anMOJIEHCTBHS. EqnHCTBO
¢buznyeckol KapTUHBI MUPa»

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

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

55

56

S7

Bun 3Bé3mH0r0 HebOa. Co3Be3aud,
SApKUe 3BE3/IbI, IJIAHETHI, UX BUAUMOE
nsrxenne. CojlHeUHas cucTeEMa
Connue. ConHeuHass aKTUBHOCTb.
Hcrounnk sneprun ConHua u 3B€31

3BE3BI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI INIABHOU
MOCIIEA0BATENBHOCTU. BHyTpEHHEE

https://urok.apkpro.ru/

https://urok.apkpro.ru/

https://urok.apkpro.ru/



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

cTpoenue 38E31. COBpeMEHHbIE
IPE/ICTaBICHUS O IPOUCXOXKICHUN
sBomonuy CosHIa 1 3BE3]

58

Mieunsiit [Iyre — Hama ["anakTuka.
[Tonoxxenue u neuxenne ConHua B
lNanakTuke. 'anaktuku. Y€pHbIe ABIPHI
B SIpax rajJakTHK

https://urok.apkpro.ru/

59

Bcenennas. Pazberanue raiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

https://urok.apkpro.ru/

60

61

Hepemennsie mpo0ieMbl aCTPOHOMUU

Konrponbnas padora Ne4 «neMeHTbI
ACTPOHOMMH U acTPOPUIUKI»

https://urok.apkpro.ru/

https://urok.apkpro.ru/

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLIMATLHOU U
ATUYECKOHN cdepax AesITeTbHOCTH
YelnoBeKa

https://urok.apkpro.ru/

63

O6o6matomuii ypok. Ponbs u mecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

https://urok.apkpro.ru/

64

O6o06maromuii ypok. Posb
buznueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHHUH 0 GU3UIECKOM
KapTHHE MUpa

https://urok.apkpro.ru/

65

O6o06matomuii ypok. Mecto
(bU3UIECKON KapTUHBI MUpa B 001IIEM

https://urok.apkpro.ru/




Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX MPEJCTABICHUN O IPUPOJIE

66

67

68

PesepBHBI ypok. MarHuTHOE 1oJIe.
DNeKTpOMarHuTHas MHIAYKIHS

Pe3zepBHblii ypok. Ontrka. OCHOBBI
CHelHallbHOM Teopun
OTHOCUTEIILHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.
DneMEeHTHl aCTPOHOMUU U
acTpou3uku

https://urok.apkpro.ru/

https://urok.apkpro.ru/

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






