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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO HAa (QOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM PpPe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenaMera « PDu3nKay 1mo rojgaM oOoydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHUSI IPU BBIMOJIHEHUH UMH YY€OHBIX UCCIICOBAHUMA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuas U3 BCEX pa3aeioB (DM3UKH, BKIIOYAECT KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MNPUMEHUMOCTH TEOpHUH, [Jisl ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUW H
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30oBaTeNBLHOTO TIPOIlecca HUCXOMd U3 OCOOEHHOCTEM IUIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pazlena Kypca, TaK M HUHTErpUpYys 3HaHUS M3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DOI'OC COO k MarepuaabHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OpMHpYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTHUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTixeHne 3TUX lene o0ecreynBaeTCsl pelieHreM CIeAyIONX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3ajJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO MIO3HAHUSA

®usuka — Hayka O mnpupone. Hayunbie mMeTonbl NMO3HAHMSA OKPYIKAIOILIETO
Mupa. Ponb DOSKCrepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HN3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, HUX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHnui U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOonHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHHEe  MaTepualbHOM TOYKH 1O
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOrO0 TOJ YIioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.



HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonivl

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnne nBUAKEHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amumnes.  IlepBeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3uinuu cui. Bropoit 3akon HeroToHa
JUUIL MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpamieHus. llnewo cumibl. YcnoBud
paBHOBECHUS TBEPAOIO TeJIA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.

HccenenoBanue yciiOBUM pPaBHOBECUS TBEPAOTO TeENA, HMEIOLIEro OCh
BpAILICHUA.



Tema 3. 3axonvl coxpanenus 6 Mexanuke

Nmnynbc MarepuaibHOM TOUKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITyJIbCa Telld. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa crtbl. MOIITHOCTH CHITBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUU.

[TorennuanbHas DHEPTHUS. [TorennmanbHas SHEPIUs YIIPYro
nedhopMupoBaHHOW  NpykuHBL.  [loTeHIManpHas SHEpPrus Tela  BOIU3H
MOBEPXHOCTU 3EMIIU.

[loTeHnuanbHple U HEMOTEHUMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTECHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIruM CHCTEMBI TEIL
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoilCTBA M NMPAKTHUUYECKOE NMPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexo NOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue CBsI3M pabOThI CUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW IHEPTUU
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUS 4YacTUI BellecTBa. MoAenum CTpOEHHUsI Tra3oB, XKUJIKOCTEU H
TBEPIBIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3zMepsbl MoJiekyil. KonuyectBo BemiecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE YpaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs dvactuil rasza. l[llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akoH [lanbroHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJWYE€CTBOM



BelecTBa. ['paduueckoe mpencTaBlieHUEe M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJl OpTaHUYECKUX COECTMHEHUN.

OmnbITel 110 MU Py3Un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMOJICUCTBHUS.

Monenb, HUTIoCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS HJICAJBHOTO Tasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKy TTapaMETPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounHamuxu

TepMoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH MpH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3akOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. I'paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh po1ieccoB B MPUPO/IE.

TeruoBpie  mamuHbl.  [IpuHOUWNBI  OEWCTBHUSL  TEIUIOBBIX — MAIIKH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpuuMeHT MOJe3HOTro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja TMPHU COBEPIICHHH PaOOTHI: BBUICT
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Tejla Npy Terlonepeaaye.



OnpIT 1O anuabaTHOMY paCHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoiil TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammniwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumeHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHbIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiiel. CoBpeMmMeHHblE Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeIbHasl TeroTa miaBieHus. Cyoaumanusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpPHUaloOB, B
TOM YHUCJIE HAHOMATE€PUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIIECTBRA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsaa0B. [IpOBOOHUKH, IAUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJIEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH  3yieKTpuueckoro mnois. IIpuHoun
CYINEpPIIO3ULIMHA DJIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH 3IEKTPUYECKOTO
MOJISL.

Pabora cun  anektpocratudeckoro  mosiss.  Ilorennuman.  Pa3HocThb
NOTEHIUAIOB. [IpOBOJHUMKM M JUAJNEKTPUKHM B DIIEKTPOCTATUYECKOM IOJIE.
JupnekTpuyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsKEeHHOT0 KOHAEeHcaTopa.



TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AJIEKTPOMETpP, DJEKTpOCTaTHUUECKas 3alluTa, 3a3eMJICHHE BJIEKTPONpHOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuecKas 3anura.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEu.

DNEKTPUYECKOE CONPOTUBIICHUE. YIENbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHUKA TOKA.
3akon Oma a1 MOTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpOBOIHUKHU. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOATEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAaT, HWCTOYHUKH TOKa, DJIEKTPOHArpeBaTelibHbICe MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUITbl TOKA U HaIPSKEHMUS.



3aBUCUMOCTb COIIPOTHUBJICHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAJLUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB DJIEKTPOIUTOB.

W ckpoBoii paspsia ¥ NPOBOJAUMOCTD BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3yyeHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

M3MepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snexTposusa.

MexnpeaMeTHble CBA3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIEeCTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvle nousimusi, CBI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runores3a, Quanyeckas BEIMYHMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep0oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABM)KEHUE B KUBOW Hpupojae, auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOW NPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
raJibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIIHUKMA, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JIBUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIYyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
KCEpOKC, CTPYMHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npubopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.



11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHuTHBIX MOJieW. JINHMM MarHUTHOM WHAYKUMU. KapTWHA JWHWKA MarHUTHOU
WHIYKIWH TO0JIA IOCTOSHHBIX MarHUTOB.

MarnutHoe T1OJI€ TMPOBOJHMKA C TOKOM. KapTuHa JIHMHUN WHIYKUIHAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKHA ¢ TOKOM. OnbIT IpcTena. BzaumoieiicTBre NpOBOTHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJBHXKYIAs CUjla WHIAYKIUU. 3aKOH BJIEKTPOMAarHUTHOW
uHaykuuu @apanest.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJTHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIHMH. OJIEKTPOJABWXKYIAs Ccujia
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Ipcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBieHrEe CaMOMHIYKIIMH.



Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3y4yeHrne MarHuTHOIO M0JIs1 KaTyLIKH C TOKOM.

HccnenoBanue AeUCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.
HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apMmonnyeckue konedanus. [lepumon, wacrtora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC KOJCOAHWS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KojeOanus. Pezonanc. BeIiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennplii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpeOICHUE IIEKTPUUECKOM
HHEPrur. DKOJIOTHUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu mocienoBaTeNbHOM COEIMHEHMHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEaaUH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.



HccnenoBanne NEPEMEHHOrO TOKa B LENM W3 IOCJIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 80JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeuHble W NPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u uppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTtanus BektopoB E, B, V B anekrpomarautHol BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE, MPEIIOMIICHUE, MOJApu3anus, Tudpaxkius,
unTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJI0M U
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KEHHE,
IpesioMJIEHUE, MOoJspu3alus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu ceera. ToueyHblii HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpeIOMIIEHHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CnoxxHbli coctaB Oenoro cseta. Lser.

ColOuparomue U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTosIHME W ONTHYECKash cujla TOHKOW JuH3bl. [locTpoeHme wm300pakeHuil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JINH30M.



[Ipenenbl NpUMEHUMOCTH FTEOMETPUYECKON ONTHUKHU.

BonnoBass ontuka. Wutepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOAEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuust cBera. JludpakumoHHas peméTka. YCIOBHE HAOTIOICHUS
IJIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrOo CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBA W TMPAKTHUECKOE MPHUMEHEHHE: OYKH, JyIIa,
doToanmapar, NPOCKIIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMJIEHUE CBETA.
OnTuyeckre mpudOpBHI.

[TostHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

Mopenu MUKpOCKOTa, TEIECKOTIa.

HaOmronenune natepdepeHinu cBera.

HaOmnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TosmyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIIETKH.

HabGnronenue noasipuszaluu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

N3mepenue nokaszaresns NpeJoMIICHHUs CTEKIa.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHILTEWHA.

OTHOCHUTENIBHOCT OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTUIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmol K6anHmoeoU ONMUKU



®dotonbl. ®opmyna [lnanka cBs3u s3Hepruu PoTOHA ¢ €r0 YaCTOTOM. DHEprus
U UMIyJbC PoTOHA.

OTtkpeiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dororddekra. YpasHenue DiHITeNHA g Poroaddekrta. «KpacHas rpanuiay
doTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (OTOIICMEHT,
dboTomaTYNK, COJTHEUHAs1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

Ceroauog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myueHue W mOTIIOUIECHUE
(OTOHOB MpU MEpPEexXo/e aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
crieKTpoB. CIIEKTp YpOBHEW 3HEPTUHU aTOMa BOJOPOA.

BousiHoBBIE cBOMcTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBO#M
JTyaJiu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOGmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habironenue nmuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paanoakTUBHOTO w3nydeHus. CoiictBa anbda-, Oera-, TramMMa-u3ITydCHHUs.
Biusitnue paanoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacmaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuinbl. Jlegekt Macchl siapa.



SnepHplie peakuuu. [leneHne u CUHTE3 AIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YacTUIbL. OTKpPBITHE MO3UTPOHA.

Metobl HaOIIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO Pu3nyuecKkoi KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U MPAKTHUUECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Orarbl pa3BUTHs aCTPOHOMMH. [IpUKiIagHOEe U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTWBHOCTb. McrouHuk sHepruum CosHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATEIILHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJlHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

MacirabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAaHUEM KOMIBIOTEPHBIX
NPUWIOKEHUHN I ONpeeNICHUs MOJIOXKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CEeBEPHOTO MOJIyIIapus U IPKHUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maronee MOBTOPEHHUE

Ponp ¢u3ukm uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(epax nesTeabHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHM B COBPEMEHHOI HAy4YHOM KapTUHE MHUPA, pOJib (U3HUUECKOU TEOPUU



B (OpMHUPOBAHMU MPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
(¢u3nyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
IPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTCs C
y4€TOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMM MAaTeMaTuKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHU: SIBIICHUE, HAy4YHbIH (akT, rumore3a, (uU3MYEcKash BETUYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelmieHWE CHUCTEMbl YpaBHEHWH, TPUTOHOMETPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX MNPOEKIIMU HAa OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB,
IIPOU3BOJIHBIE 3JIEMEHTApHBIX (DPYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
oIpeiesieHUe IIIOMAAN MIOCKUX (GUryp U 00bEMa Tell.

Buonocus: snekrpuyeckue SBIECHUS B JKUBOM MpUpPOAE, KoseOaTeIbHbIE
JBWKEHUS B )KMBOW IPUPOJIE, ONTUYECKUE SIBJIICHUS B )KMBOM MPUPOJE, NEHUCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIN3.

l'eocpagusa: MarHuTHBIE TONIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Py,
($oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUM.

Texnonocusi: JMHUAW BJEKTPOINEpeNady, TeHepaTop MEPEeMEHHOro TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaauONpPUEMHHK, TEJIEBU30P,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECICUHTh JOCTIKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE Peajv3allui OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHCTHUECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K Pa3lu4HbIM cdepaM MpodhecCHOHATbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSYKEHUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENBHOCTH, T'OTOBHOCTh B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHaIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHON AESTEIbHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IE€Th HaBBIKAMH IMOJIy4€HUS MH(GOPMalUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJIEpX aHUs B pas3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOH
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BbIOMpATh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaThb pEe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JEATEIBbHOCTh B 00JacTu
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th  HAaBbIKAMHM  MO3HABATENbHOM  pedJeKcud KaK  OCO3HaHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pELICHUS;

yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pPEUICHUS MO HX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mpouecce nOCTHKEHUSA JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOrPaAMMBbI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, MpEANOJIararo il
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh HMCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKON TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIWs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (PU3NYECKUE BEITMYWHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3yEMbIX BEIWYUH, UX OOO3HAYECHHUS U EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTHYECKOrO JBIKCHUS MOJICKYJI, CpeIHEKBapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3MUYECKHUE TPOIECChl U SBJICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHIUN CYNEPNO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HMHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANIEKTpUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasidyarh CIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOAKEHHOTO O0OPYJIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIIEIOBAaHUMN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHANIM3a YCJIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTHYECKH HETIPOTHBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS Y4E€OHOW U HAyYHO-TIOMYJISIPHON MHGOpPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIbI B PEHICHUE paCCMaTPUBAEMOU MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B Pa3BUTUHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU PEHICHUH (PU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJIECHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTephepeHus, audpakuus W TOONsApU3alus CBEeTa, JUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE W
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3NYecKrue BEIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaijIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pE3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BBIOMpaTh (PU3UUIECCKYIO MOJECIb, BBIICIATh (DU3UUCCKHE BEIUYHHBI M (POPMYIIHL,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHHH C ONMOpOW HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYSHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOTy4aeMy0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAMOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24



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

Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 UeKTpoCTATHKA 10 https://m.eds00.ru/7f41bf72
42 ITocTostHHBIM 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 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. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
UICMEHTHI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubmorexa [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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Wroro no pazueny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maroiiee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnmnoreka HOK
METO/bI ITIO3HAHUS OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHuu
2 COBpPEMEHHOM i)a HOH K(z sl/IHII; MHpa, B 1 bubmmorexa [JOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHUE
4 PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE 1 bubmorexa LOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubmmnoreka [HOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe neuxenue. J(BkeHne 1 bubmmnoreka HOK
MaTEPUaIbHOU TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIIMTT OTHOCUTENBEHOCTH [ amuies.
8 HNuepnmansable cucTeMsl oTcuera. [lepBrrit 1 bubmmorexa TIOK
P P eP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunnun cynepno3unun
. PHIH YHep B bubmuoreka [{OK
9 cwit. Bropoit 3akon Hetorona jyis 1

MaTepuagIbHOU TOYKU

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tpetuii 3akoH HproTOHA 1711 MarepralIbHbIX Bu6mumoteka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMUpHOTO TsiroreHus. Cua bubnmnoreka HOK
TsKecTu. [lepBasg kocMuYecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub6nmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenusa. Kocxddument tpenus. Cuna
13 com OEBJ'ICHI/I}I i ql)/l(bz[BHn(eHHI/II) Tena B bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[TocTynarenpHOE U BpalllaTelIbHOE IBHXKEHUE
14 a0COJIIOTHO TBEPAOTO Tena. MOMEHT CHJIBI. bubnnorexa [JOK
I1ieqo cuiibl. YcnoBust paBHOBECHS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTepuaibHbIX TOYEK. MIMIysbe cuibl. 3aKoH Bbu6moteka [JOK
COXpaHEeHHUs UMITybca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TBUKCHHE
Pabora u mouHOCTH cuibl. Kunernueckas
16 SHEpPrusi MarepuanbHoil Touku. Teopema 00 bubmorexa LOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUUYECKON YHEPTrun
ITorenmanesHas sueprus. [loreHunanbHas
17 SHEPTUs ynpyro aehopMUpOBaHHON bubmuoreka [IOK
npykuHbl. [loTeHnManbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMITU
[ToTeHIManpHBIC U HEMTOTCHITUATBHBIC CUJITBI.
CBs13b paOOThI HETIOTEHIIMATBHBIX CHII C
. bubnuotexa [JOK
18 M3MEHEHUEM MEXaHUUECKON dHEPTUHU

CHCTEMBI TeJl. 3aKOH COXpaHCHUA
MEXaHMYeCKON OHCPIrun

https://m.edsoo.ru/ff0c478c



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
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https://m.edsoo.ru/ff0c461a
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19

JlaboparopHuas pabota «VccienoBanue CBSI3U
pabOTHI CUJIBI C K3MEHEHHEM MEXaHHUECKOM
SHEPrUH Tella Ha MPUMEPE PaCTKECHUSI
PE3MHOBOT'O KIyTa

20

KonTtponsHast padora no Teme «Kunemaruka.
Jlunamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKCHHS U B3aUMOJICHCTBUS
yacTull BeuecTBa. Mojienu CTpOeHHUsI ra30B,
KUAKOCTEN U TBEPIBIX TEI

Macca monexyin. KonnyectBo BemiecTsa.
[TocTostHHAas ABoraapo

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

25

26

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomoTHas TeMIepaTypa Kak Mepa cpeHei
KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI.
VYpaBaenue Mengeneesa-Knaneipona

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4fde

bubmmoteka IIOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lambToHa. ["a30BBIC 3aKOHBI

28

29

JlaGopatopHas pabota «MccnenoBanue
3aBHCUMOCTH MEXKy apaMeTpamu
COCTOSTHUS pPa3peKEHHOTO Ta3a

I/I3OHpOI_ICCCBI B UACAJIBHOM Ia3€ M ux
rpa(pnqecxoe MNpEeaAcCTaBJICHUC

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BnyTpeHHss 3Heprus TepMOAMHAMUYECKOU
CHCTEMBI U CIIOCOOBI €€ N3MEHEHMS.

bubnunorexa LIOK

30 KonuyecTBo TemnoTs! u padbota. BHyTpeHHSs s https://m.edso0.ru/ff0c5952
SHEPrusi OJTHOATOMHOTO UJCAIIBHOTO Ta3a
bubnunorexa LIOK
31 Buge Terionepefasin https://m.edsoo.ru/ff0c5¢c36
VYnenbHast TEINIOEMKOCTD BEIIECTBA.
32 KonuruecTBo TEIIOTHI MpH TeIIonepeaaye. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIii mporiiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocThb MpoIeccoB B IPUPOJIE. bubnuoreka [{OK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun gevicteus u KII/ TenmoBoi bubnunoreka LIOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII1/]
37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU
38 O6o06matomuii ypok «MonexynspHas bubmuoreka [IOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «Momnekynsipraas pusuka. OCHOBBI brbmmorexa [TOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcooTHAS 1 OTHOCHUTEIIbHAS BIIAYKHOCTH but6mmorexa [IOK
BO3Ayxa. HachlleHHBbIH map https://m.edsoo.ru/ff0c64d8
4 Teépnoe Teno. Kpucrannuueckue u bubmuoteka [IOK

aMmopdHbIe Tela. AHU30TPOIHS CBOMCTB

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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KpUCTAILIOB. JKHIKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTepUalIbl

43 [LnaBnenue u kpucTauM3anus. Y 1eabHast bubnmnoreka HOK
terutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bub6nmoreka [IOK
44 v 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo.ru/ff0c6820
45 DNeKTpu3aius Tei. DICKTPUICCKUHN 3apsi. bubnmnoreka HOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I)DJ'I ﬂOBO HIfKI/I 38.K(I))H COXpaHEHUS bubmmorexa [JOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
47 B3aumopneiictBue 3apsiaoB. 3akon Kynona. bubmmoreka [JOK
ToueuHbIl AIEKTPUYECKUI 3aps]T https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTD MEKTPUYECKOTo MOJIs.
48 [IpuHIUI CyNepIO3UITNH STEKTPUUECKUX bubmmorexa [JOK
p UH yrep H . p https://m.edsoo.ru/ffOc6df2
noJiel. JInHuu HanpsKEHHOCTH
49 Pabora cnit anekTpocTaTuYecKoro mods. bubmmnoreka HOK
ITorennuan. PasHOCTh IOTEHIINAJIOB https://m.edsoo.ru/ffOc6f00
[TpOBOTHUKY U TUIJICKTPUKH B
50 3J'IpeKT OCTaTI/I‘leI:ZKOM noljle brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
N bubmuoreka [IOK
ol OnekTpoémkoctb. Konnencaro
TICKTPOCMEOCTE. RORICHCEATOP https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD IIOCKOTO KOHJIEHCATOPa. bubnuotexa [JOK
DHeprus 3apsHKEHHOT0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
54 [IpuHIMn 1eicTBUSA U IPUMEHEHHE


https://m.edsoo.ru/ff0c6708
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

KOH/IEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara,
CTpYIHOTO MpUHTEpa. DIIEKTpOoCcTaTUYeCcKast
3amuTa. 3a3eMIICHHE IEKTPOIpruOopoB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosunslii Tok. Cuia
toka. Hanpsxenue. ConpoTusienue. 3aKoH
Oma s yyacTka 1enu

56

[MocnenoBarenpHOE, apauIeIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtophast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa A1 OJTHOM (3aMKHYTO)

BHGKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC.

JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
CONPOTHUBIICHUS»

OJEeKTpOHHAs MPOBOUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAaJUIOB OT TeMIepaTyphl.
CBepxnpoBOUMOCTb

ONeKTpUUECKU TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

0.5

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

bubnuoreka [IOK
https://m.edsoo.ru/ffOc7ae0

61

[TomynpoBogHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTh. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

but6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

ONEKTPUUYECKUH TOK B pacTBOpax U
paciiaBax 3JIEKTPOJIUTOB.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTHYECKAs JUCCOLIUALIM.
DIIEKTPOIIN3

DNEeKTpUYECKUH TOK B Ta3ax.

bub6nmoreka [IOK

63 CaMOCTOSATEIBHBINA M HECAMOCTOSTEIBHBIH 1 https://m.edsoo.ru/ff0c84ae
paspsa. Monnus. [1nasma
DIeKTpuYecKre MpuOOPHl U YCTPOMCTBA U MX
64 HpaKTIEqCCKoe HpI/II)MeH:HI/Ie.};_IpIZBI/IHa 1 bubmorexa LOK
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011acCHOCTH
. bubnuoreka [{OK
65 O0606manmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «Qnekrpocraruka. [locTtosHHbIN 1 bubnnorexa [JOK
ANEKTPUYECKUI TOK. TOKH B pa3iIu4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Pesepeuriit ypok. KontpoibpHas pabora mo 1 bubmmoreka [JOK
TeMe "DnekTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001maomui ypok no 1 bubmmnoreka [HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68


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 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabusie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTosiHHBIE MATHUTBHI U KX
1 B3aumoieiictBue. MarautHoe nose. Bektop 1 bubmuorexa [JOK
MAarHuTHON MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIHH
MarnuTHO€E 1oJjie TPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmmorexa LOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 Jlaboparopuas padota «3yueHue 1 1 bubnnoreka [JOK
MAarHUTHOTO IOJII KaTYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO TI0JIS HAa MPOBOIHUK C
4 tokoM. Cuna Amnepa. JlabopaTopHas paborta 1 1 bubnnoreka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JleicTBME MarHUTHOTO TMOJISI Ha
5 TIBIK cs 3apshKeHHYIo yactuny. Cria 1 bubmorexa HOK
YHIYIo P y Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunsl Jlopeniia
DOnekTpoMarHuTHast HHAYKIus. [loTok
6 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHJYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
unnayknnn Dapanes
7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnmuotexa [JOK
SIBJIEHUSI DJICKTPOMArHUTHOW UHIYKIUW) https://m.edsoo.ru/ff0cal50
3 WNHayKTUBHOCTE. SIBIE€HME CAaMOMHYKLIUN. 1 bubnuorexa [IOK

OJ1C camouHIyKIIMH. DHEPTUS MarHUTHOTO

https://m.edsoo.ru/ff0ca600



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
https://m.edsoo.ru/ff0ca150
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ITOJIA KaTyIIKU C TOKOM. QHGKTpOMaFHI/ITHOG
I10JIC

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI,

o ANEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUI], MHAYKIIHOHHAS 11€Yb
10 O6o0maromuii ypok «MarauTHoe 1oJie. bubnmoreka [JOK
DJIEKTPOMArHuTHAsT MHTYKIIHS» https://m.edsoo.ru/ffOcab82
11 Kontponbnas pabota no teme «MaruutHoe bubnuorexa [JOK
nosie. DJIEKTPOMarHuTHasI MHTYKITHS https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.
12 I"apmonnueckue konebanus. YpaBHeHUE bubnuorexa [IOK
rapMoOHHuYecKUX Kosiebanuil. [IpeBpaiienue https://m.edsoo.ru/ffOcaf06
SHEpPTUU
JlaboparopHas padora «/ccnenoBanue
13 3aBHCHMOCTH MEepH0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChI
rpy3a»
KoneGarenbHblil koHTYp. CBOOOTHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aTbHOM
14 Kosie0aTeabHOM KOHTYpe. AHAJIOTUS MEXKIY Bubmmorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJe0aHusIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEPTUH B UJICaTHHOM KOJIeOaTeIbHOM bubmmorexa LIOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[IpencraBnenne o 3aTyxaromuX KOJeOaHHSIX.
16 BbIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuUsI. bubnnorexka [JOK

Pe3onanc. BBIHy)KI[CHHBIC
QJICKTPOMArHuTHBIC KOJIeOaHHS

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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Ilepemennsbiit Tok. CHHYCOUAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO

bu6mmorexa [IOK

17 TOKa. AMIUTUTYIHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEeHUE CUJIbl TOKA U HAIIPSDKCHUS
18 Tpancdopmarop. [Ipoussoactso, nepenayua u
noTpelIeHne IEKTPUIECKON SHEPTHU
VY CTpoicTBO U PAaKTUYECKOE TPUMEHEHHE
19 JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmiorexa LIOK
B https://m.edsoo.ru/ff0cc324
NIEPEMEHHOI'0 TOKA, IMHUN 3JIeKTpornepeaay
DKOJIOTUYECKNE PUCKH TIPU MPOU3BOJICTBE
20 aNeKTpodHepruu. Kynbrypa ucrnonb3oBaHus
3NIEKTPOIHEPTUHU B IOBCEIHEBHON )KU3HU
MexaHuuyecKue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexa [HOK
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsle U MPOAOJIBHBIE BOJHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH 3ByKa. bubnmnorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 OJEKTpOMAarHUTHBIE BOJIHBL, UX CBOMCTBA U bubnnoreka [JOK
ckopocTs. IlIkana 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUTIB PAAHOCBSI3U U TEICBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokanms
bu6mmoreka [IOK
25 Kontponbnas padota «KonebaHust U BOJTHBD» https://m.edsoo.ru/Ff0cc6T8
[IpssMonrHENHOE pacIIpOCTPAHEHNE CBETA B
26 OJTHOPOJHOM cpene. ToueqHbIi NCTOYHUK bubmmorexa LIOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxkeHue cBeTa. 3aKOHBI OTPAKECHHUS CBETA.
27 [TocTpoenue n3zo0pakeHui B MIOCKOM bubmmorexa LIOK

3epKaie

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cbd34
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[Ipenomnenue cBera. [lonHoe BHyTpEHHEE

28 otpakeHue. [IpeaenpHbIil yro mojJHOoro bubmmorexa [TOK
P - PeA 4 https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlabGopaTtopHas paborta «3mepenue bubmuorexa [JOK
MOKa3aTesisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n300pakxeHuit B TUH3E.
30 dopMyia TOHKOW JTUH3BI. Y BEITMYCHHE bubmiorexa LIOK
pMY ’ https://m.edsoo.ru/ffOcdd1e
JIUH3bI
31 Jlaboparopuas padota «VccienoBanue
CBOMCTB M300paXKCHUH B JIMH3AX»
Hucnepcus ceeta. CnoxxHbI cocTaB 0e10ro
32 ceeta. L[Ber. JlabopaTopHas pabora
«HalnroieHre qUCTIepCUU CBETaY
33 Wntepdepennus creta. Judpaxius ceeta. bubnuorexa [JOK
JudpakunronHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [HOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOMCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuUIIBI TPUMEHUMOCTH KIIACCHUECKOM
36 MlzxaHI/IKI/I I1)'IOCT 7aThl CTIEIUATBHON TEOPUU bubnuorexa LIOK
) Y H P https://m.edsoo.ru/ffOcf862
OTHOCUTENbHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bubnuoteka [JOK
3ameJIeHHE BPEMEHHU U COKPAILEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMIYJIbC PEIISITUBUCTCKON
38 '-IaCTI:/IHI)I CBSI?,I)le-\I/[aC(lJ)BI C DHEprHeH n bubmmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonrtponsHas padora «OnTrka. OCHOBBI bubnuorexa [IOK

CIIeLMaJIbHOM TCOpHUU OTHOCUTCIILHOCTU»

https://m.edsoo.ru/ffOcf6f0
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®oronsl. opmyna [Inanka. DHeprus u bubnuoreka [IOK
40
UMIYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue porodddekra. bubnmoreka [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl hoTodrpdekra. YpaBHeHue
42 BﬁHmTegl)Ha Ji)l(b(i)OTOB(bg)eKTa «KpachHas bubmmorexa LIOK
8 EP https://m.edsoo.ru/ff0d015e
rpanutay Gorodddexra
43 Hasnenue ceeta. Onbitel 1. H. JIeGenena. bubnnoreka [HOK
XUMH4YeCKoe NeiICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoicTBa U MPaKTUYECKOE
44 npuMeHeHue: PoTorieMeHT, PoToaaTIHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pewenue 3anau no reme «11€MEHTHI bubnuorexa [JOK
KBAHTOBOU ONTHUKH https://m.edso0.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopa o paccessHUIO 0-4acTHIT bubmorexa LHOK
pooPp P ' https://m.edsoo.ru/ffod091a
[Inanerapnas mozens aroma
bu6nmoreka [JOK
47 IT b
OCTyRaTR! Bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryiiomeHne GOTOHOB IPHU
48 ne eyfo e aTomMa C OHLoro (bOBHSI BHGPFI/II/I bubmmorexa [JOK
pexon N ! P P https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl ciektpos
BomHOBBIE cBOliCTBa yacTull. BonHel e
49 Bpoiins. KopnyckynsipHo-BoTHOBON bubmuorexa [IOK
nyanu3M. CIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
M3ITyYCHUE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
bu6mmoreka [JOK
50 Pesepdopna o onpenenenuto cocraBa

PaaOAKTUBHOI'O U3TTYUYCHUSA

https://m.edsoo.ru/ff0d0fd2
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52

53

54

55

56

CaoiicTBa anb(da-, 6eTa-, raMMa-U3IydeHUS.
Brnusinue paguoakTHBHOCTH HA KUBBIC
OpTraHHU3MBI

OTKpBITHE TPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnazg. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHsiit peaktop. [Ipobaemsl,
MIEPCIIEKTUBBI, IKOJIOTHUECKHUE ACIIEKTHI
SIIEPHOM YHEPTETUKH

DOneMeHTapHble yacTulbl. OTKpbITHE
o3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpalmy 3JIEMEHTAPHBIX YaCTHL.
Kpyrbiii cton «®@yHaameHTaabHbIe
B3auMoeiicTBus. EAMHCTBO pu3nyeckon
KapTHUHBI MUPa

Bun 3Bé3nHoro HeGa. Co3Be3nus, sipKue
3BE3/IbI, MJIAHETHI, UX BUJUMOE JIBUKEHUE.
Conneynas cucrema

Comnane. ConHeyHas akTUBHOCTE. ICTOUHUK
sHeprun CoJiHIA U 3BE3]

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/bI, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE3/1bI [VIABHOH 11OCIIEA0BATENBHOCTH.
Bnyrtpennee ctpoenue 38€31. COBpeMEHHBIE
MIPENICTABICHUSI O TIPOMCXOXKIECHUU U
sBosronnu ConHIa U 3BE3]1

58

Muneunsiii [Iyte — Hama ["anaktuka.
[Tonoxxenue u amxenne CoyHua B
lNamaktuke. 'amaktuku. YEpHbIE OBIPHI B
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59

SJIpax TallaKTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbuioro B3psiBa. PenrkToBoe u3nydeHue.
MeraranakTuka

60

61

62

63

Hepemennbie mpo0iieMbl aCTPOHOMUHT

KontponbHas padoTa «2JIeMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

O6o0maromuii ypok. Poib ¢pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIBEHOM M STHYSCKOU
chepax IeATeIbHOCTH YelIOBEKa

O6o06matomuii ypok. Poib u Mecto pusmku
1 aCTPOHOMHUH B COBPEMEHHOM HAy4IHOM
KapTHHE MHpa

64

O6o06maromuii ypok. Ponp pusnueckoit
TeopuH B (GOPMUPOBAHHUH MTPEICTABICHHIA O
¢bu3nueckoil KapTuHe MUpa

65

66

67

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 001LIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEICTABICHUI O
IpUpoJie

PesepBHbIil ypok. MarautHoe mnoie.
DNeKTpOMarHuTHAsE UHIYKIIHS

PesepBHbIitl ypok. OnTuka. OCHOBBI
CHelUaIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.
DNeMEeHTHI aCTPOHOMHU U aCTPODU3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiecTBo «M31aTenbCcTBO
«IIpocemenue»

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTenscTBo
«ITpocsemnieHue»

®dusuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. ox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbcTBO
«IIpocsemenue»

» ®uzuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenscTBoO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

A.II. PeimkeBuy. COopHUK 3aaa4 1o ¢usuke. Mocksa, Jlpoda, 2005 - 2019 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Ypoxku ¢usuku ¢ ucnoiabzoBanueM Muteprera. http://www.phizinter.chat.ru/






