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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOUW MporpaMmsbl, mnpenctaBieHHbIX B OI'OC
COO, a Takxke c yu€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUMA TIpernojiaBanusi yueOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuwatommxcs 10-11 kimaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJIMETHBIM pe3yJbTaTam
OOy4eHHMsI, a TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeameramMu. B Hel
OIIPENIENSAIOTCS OCHOBHBIE LIEIM HM3Y4YEHHUs] (PU3MKU HA YPOBHE CPEIHEro OOLIEero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roJIaM O0yUYEHUS;

e cojepkaHue yueOHoro npenamera « Ou3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaroriem mupe. [IIKoapHBIN Kypc GUBHKN — CHCTEMOOOPa3yIOni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IIPU BBIITOJIHEHUU UMM YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HeW MmaTepuanl Kypca (QU3HKU
oObeMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIsgeTcs
dbopMupOoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHHE CBS3U PAa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaAMH.

Hoess npuxnaownoii  nanpasiennocmu. Kypce usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe O00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€30IMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (pu3nueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTAaBICHUSAX O NOPUPOJE, TIpaHUIAX
MPUMEHUMOCTH TEOPHH, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOIX0/I B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhlfeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JIJII KOHTPOJII W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaMU
o0pa30BaTeNBLHOTO TIPOIECCa HMCXOJs U3 OCOOCHHOCTEW TIJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcsi  OBIAJICHHUE
OoOy4YaromMuMHUCI YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIIEIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJa4d C SIBHO
3aIaHHOM (hU3UYECKOU MOJIEIIBbIO, TTO3BOJISIFONINE MPUMEHSTh U3YYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbpIOOpa (QU3MYECKOM MOJEAM A CHUTyallMd IpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY olecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKN HAa YPOBHE CpEeIHEro oOLIEro 00pa30BaHUs TOJKEH U3y4aThCsl B YCIOBUSX
IpeIMETHOr0 KabuHeTa (M3MKM WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMOe J1TabopaTopHOE OOOpYNOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpamme o (pU3HKe YYEHHUYECKHX MPAKTHUYECKUX padO0T U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIATIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~U3y4aeMbIX SIBICHHA U  TPOIECCOB, OMIUPUYECKHX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPaldoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTuyecKue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITh IMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMU LEJIIMHU U3y4Y€HUsI PU3UKHU B 00LIEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAy4HOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX MHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (POpMUPOBaHUE
UCCJIEI0BATENBLCKOTO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHSI KAK PE3yJIbTaTa HN3YYECHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (opMupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMmupoBaHHE TPEACTABICHUN O poin (U3HKU OJIST Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lenei oOecreunBaeTCsl pelieHneM CIEeIyIoMMX 3ajad B

nporuecce u3ydeHus Kypca GU3NKU Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3MYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DPM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/ad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUecKo MOJEINH, aJIeKBAaTHON yCIIOBUSM 3a]a4uH;

e TOHWMaHWE (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEPHpeTanuu uHpopmammu,
OTIpEIENICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH JJI Pa3BUTHS YMEHHH MPOECKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOH /1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIa0OPATOPHBIX M
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o0 mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIepUMEHT B (hH3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M MporieccoB. HayuHble TUIIOTE3HI.
du3nyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOEKIMM Ha OCH CUCTEMbl KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBobosHOe nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKEeHUE. [IBHKEHHME  MaTepUAIBHOM  TOYKH IO
OKPY’KHOCTH C MOCTOSSHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUI0METD,
JBH>)KEHUE CHAPSJIOB, LICTIHBIE U PEMEHHBIE TTepeIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaACHMUS.

Hanpagiienue cKopoCcTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIL MaTepUalibHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoOro Ttarorenus. Cumia Tspkectn. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. Koagduiment tpenusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkon HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTHU OT niehopmaruu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTObEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBmxeHus Opycka o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbee MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAIIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIhbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorenuumanbHas DHEPTHUA. [TorennmanbHas DHEPTUA YIIPYro
nedhopmupoBaHHor  npykuHbl.  [loTeHlManpHas  SHeprust Tejda  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonvl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyi. KonunyectBo Bemectna. [loctosinHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  uneanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEel KHWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHHs dactul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UU )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUWE COCTOSHHUS UCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAST 3HEpPrus TEPMOJIMHAMHUYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KomnuecTBo TermnoTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  rasa.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TeMIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKH K H3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  JEUCTBUST  TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. KodpuimeHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo u ero xo3dduuMeHT moJIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

M3MeHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnepiT MO anuabaTHOMY pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u kKoHjeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMI0BOTO OajiaHca.

TexHuyecknue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJYYEHUSI COBPEMEHHBIX MaTEpUajoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBA HACBIIIEHHBIX apOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUSI KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anusi Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOJHUKH, TUAJIEKTPUKM W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. HampskéHHocTh 3nekTpuyeckoro mnois. IIpunHiun



CYNEPHO3ULIUNA DHNEKTPUUYECKUX Toyeil. JInHuM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocThb
MOTEHUUAIOB. [IpOBOOHUMKM UM AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi IPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIeHCATOopA.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaIH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
HNctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. Y IECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TAapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

Pabora nanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIeKTPOJIBUKYIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M pacijiaBax  AJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUSA. DIIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTpPOHArpeBaTelbHblE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUIUHAPUYECKUX IIPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TIOTIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenue amexTpoiusa.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Quauueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUAbI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS] JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOJIIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHUHa, OBITOBOM XOJOJIMUJIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YKCJIE HAHOMAaTEpPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHUTHL.  B3auMoAeiCTBHME  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuun
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJI JUIMHHOTO MPSMOrO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl JIopeHna.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOMN
WHIYKIUHU. OJIEKTPOJABMXKYINAsA CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »sieKkTpuyeckoe Tosie. ODJEKTPOABIKYIIAsA Cujla WHIYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHuTHOM ITOJIE.

[Tpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKYLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBue JBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIIUU.

Pa3zgea 5. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHHYECKHE  KOJIEOaHMS.
["apmonnyeckue konebanus. [lepmona, yacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu NPy rApMOHUYECKUX KOICOAHUSIX.

Konebarenbubiit kKOHTYp. CBOOOAHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
IEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMAAQIBHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPIruu. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOO/IHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHU.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPHOJIa MAIbIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazcHUMHblE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. [lepuon. CxkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1€KTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIUILIMHE, pajaap,
paguonpUEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuuu MEXaHUYeCKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, MOJSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacpoCTpaHEHUE CBETAa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

JHucnepcus cBeta. ClioxkHbI cocTaB Oenoro cBera. LIBer.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosiHue W ONTUYECKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOCHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
OnTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKomna.

Habmronenne natepdepeHIny cBeTa.

HaOmronenue nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUIBIO TPU3MBL.

[Toydyenue ciekTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl



N3mepeHune nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paK€HUI B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKPAILICHHE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I U UMITYJIbCOM pGHﬂTHBHCTCKOﬁ qaCTHUIBbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTON. DHEPTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBUE CBETA.

TexHUYecKue YCTpOICTBA U MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(d(HeKT Ha YCTAHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmogmenbs aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousiHoBBIE cBOlicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHNoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudecknue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGmronenue iMHeHyaThIX CIIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HabGnronenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydCHHS.
Bimsinue paauoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoOiemMbl U TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS U pErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJieicTBUA. EQMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpEKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUY U ACTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUM.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIIA@ W 3BE3.
3BE31bI, UX OCHOBHBIE XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — nama [Mamaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIs1 OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo0o01maromiee MOBTOPEHUE

Ponpr ¢usuku u acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHUHE MHPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
(dbu3nYecKoil KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMM MaTEMAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HBIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUpPOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paaualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJINn3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTellb, WHIAYKIMOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeUHas Oatapesi.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «@Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JTOCTHIKEHHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenMera «Pu3nkay JOJKHbBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaau3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEJILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

NPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3alINY;

YMEHHUE B3aUMOJEHCTBOBATH C COLUMATIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPUOTHYECKOTO BOCITIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJIECHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTEeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHoHATbHON IeATEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOHN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1iei npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(U3HUKM HA TPOTSKEHNUN BCEH KU3HH;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIlIMpeHne ONbITa AEATEIBHOCTH HKOJOTHYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
ba3oBble jornueckue geicTBUs:
CaMOCTOATENLHO  (OpMYJIMpPOBAaTH W aKTyallu3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M TMPOTUBOPEUUS B  PACCMATPUBAEMBIX
bU3HYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHATHSIMU M METOJIAMH
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHON AESITeNbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B IMO3HAHMUS;

BJIAJCTh BHUJAMHM JESATEIBHOCTH IO IMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALUY, MPeoO0pa30oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYallUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTel;

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

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHGPOpMAIUU (PU3NYECKOTO COACPKAHMS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATh IOWCK, aHaJu3,
CHCTEMAaTH3alMI0 ¥ WHTEPIpETani0 WHPOPMAIMU PA3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTrO COJEpXKaHUS B pas3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS ¥ BU3yaTu3alliy.

KoMMmyHHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHSA:
OCYUIECTBJISTh OOIIEHHWE Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NesTEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiau € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJAa MU KaXJOr0 yYaCTHUKA KOMAaHJIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHUE, ObITh HHUIIMATUBHBIM.

Pery/isiTUBHbIE YHUBepcaJbHbIe y4eOHbIe JeiicTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIBHYIO JEATEIBbHOCTh B 00JIacTU
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUJIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTECHUMH;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(bU3HKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHUBHI B NIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB 1IEJISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peueKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI;



WCITIOJIB30BATh MPUEMBI PeIICKCUU ISl OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKECHMUIO;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrHUX IMPU aHalU3€ pe3yJIbTaToB
JeSITEIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMIPU aHalU3€ pe3yJIbTaToB
NesTeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mporecce AOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no (u3MKe JIsI YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydarOnIuXxcs
COBEpUIEHCTBYETCS HYMOIIMOHABHBIH UHTEJIEKT, MpeAnoararonmii
Cc(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOMN JESATEIIBHOCTH JIFOJIEH;

VUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, HHEePIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKU 3apsijl MPU pelieHnn (PU3NIeCcKux 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHUE, CBOOOJHOE TaJieHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3aumojencTeue Ten, 1uddys3us, OpOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIApEHUE, KOHACHCAIIWs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cCoCcylle, CBSI3b MEXKIY I[apaMeTpamMu COCTOSIHMS Ta3a B HM30MpOolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

OMHCHIBATh MEXAHWUYECKOE JBIDKCHUE, WCIONB3YS (DU3NYECKUE BEITMYWHBI:
KOOpJAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHAIbHAS SHEPIrusi, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU TPABUIBHO TPaKTOBAThH
(GU3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIWYUH, UX OOO3HAUYECHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEJIMYMHAMU;

OMMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrysi XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENsl; TPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX
0o0O3HAaueHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(hU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] U EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMM;

aHAIM3UPOBATh (PU3MUYECKHUE TPOIECCHI U SIBJICHUS, UCIIONb3Yys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIhCa,
MPUHIUAN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HMHEPLUHATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANIEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasinyarh CJIOBECHYIO



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

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJIb30BaTh H3BECTHHIC
METO/Ibl OIICHKHU MOTPEITHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(pUKOB, J€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIIECI0OBAHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIIECIOBAaHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHIEM H3MEPHUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
o0opy10BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DM3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBIC NJIs €€ PEIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECCKON BEIIMYNHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBAThH JIOTHUYECKU HEMTPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS;

UCIIOJIB30BaTh ~ TPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS IOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS Y4EeOHOW U HAyYHO-TIOMYJISIPHON MH(POPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyJaeMyr0 HH()OPMAITHIO;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, NIJIi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpYNNE C BBIIOJHEHUEM PA3JIMUYHBIX COIUAIBHBIX PpOJIEH,
IJIAaHUPOBaTh paldOTy TPYIIIBI, pPAIMOHAIBLHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE pACCMAaTPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUM
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PAa3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(u3MYECKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, sSJE€pHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO sifjpa MpU PEIICHUH (PU3UIECKUX
3ajay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MarHUTHOE JEWCTBUSL TOKA, B3aUMOJIECHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasE WHAYKIWS, JCHCTBUE MArHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TOONSpU3alus CBeTa, JUCIEPCHUs] CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCMOJB3Yysl (PU3MUYECKHUE BEJIUYUHBIL:
AIEKTPUUYECKUN 3apsijl, CUJIa TOKA, DJICKTPUUYECKOE HAIPSKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MoJisA, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrUs HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpe, 3apsii W Ccujla TOKa B Ipolecce
rapMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHHui, (OKYCHOE pacCTOsIHUE W
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3NUYECKHMA
CMBICII HCIIOJI3YeMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BENUYUHY C JPYTUMH
BEJINYMHAMU;



OMHUCHIBATh HW3YyUYECHHbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, IEPHOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BEITUINHBL,

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaijIeIbHOrO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUsSI UMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOIO 4uUCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXKEHHE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAIIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh M OIHUCHIBATH H300pa)KEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUW: MpPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT U
dbopMyIUpOBaThH BHIBO/IBI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUSI M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pE3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBAHNUS,

coOJiro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro JIKCIEPUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOM U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3a7a4¥ C SBHO 3aJlaHHOM (DU3MYECKONM MOJICIBIO,
UCIIOJIB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3aJ1aun



BBIOMpaTh (PU3UUECCKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEIUYHHBI U (DOPMYIIH,
HEOOXOUMBIC IS e€ pEIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTH
MOJTy4EHHOTO 3HaUYCHUS (PU3HUSCKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[aui: BEICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PacCyXKJICHHH C ONMOpOM HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHWW  y4eOHBIX  3aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTUU JUIs MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TIPEJICTABJICHUS YY4COHOW M HAYYHO-TIONMYJISIPHOW MH(GOpMAIMH, TIOJIYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JSHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MaCHOTO MCIOJIb30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IIPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IIPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHEBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIleHUH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANMOHAIBHO pACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMsX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Kourposbuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmorexa [IOK
1.1 ®u3MKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunevariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Husamiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOTHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30Bble IEPEXOBI

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
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpuYecKnid TOK. Toku B bubmmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undpoBbIie
Ne n/m P Konrpoabnbie IIpakruueckue (uipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKIHST https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHHWSA U BOJIHbBI
51 MexaHndeckue U 3JIeKTPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
99 MexaHn4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Omriia 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATIBHON TEOpUH bubmuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHl KBAHTOBOM ONTUKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bu6mmoreka [IOK



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

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

4.3 AToMHOE PO

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

Uroro no pazgeny

15

Pa3nen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 7 EII;ISSH/I;I;T:;E)(L)EOU% £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee TOBTOPEHHE 4 EII;ISSH/I;I;T:;E)(L)EOU% £41007¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa [JOK
o . https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIET0 MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTETLHOCTH JII0IeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmorexa [IOK
nBuxenus. [lepemenienre, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHEHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoHOe majieHne. Y cKopeHue 1 bubnmoreka [JOK
CBOOOAHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonunerHoe 1BHXEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHIIMTT OTHOCUTENLHOCTH [ amuies. 1 bu6mmorekxa [IOK



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

HMuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
YHep " ’ P . https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 TshxecTH. [lepBas kocMuueckas bubamorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.

13 Cuia cin OTI/IBJ'IGI-(IbI/IqS)I pu BI/IZ(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubmuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE TBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPrUuun

17 [ToTeHmanpHas YHEPTHUS. bu6mmorekxa [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

[TorenuuanpHas sHEPTUs YIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
[ToreHuuanbHas SHEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IToTenumanbHble M HEMOTEHIIMAJILHBIE
cuiibl. CBsA3b paboTHI
HENMOTEHIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHMSI MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKO Teopru. bpoyHOBCKOE
neuxenue. Audpdysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEI

23

Macca monekyin. KonuuectBo
BemlecTBa. [locrosnnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. Illkana remneparyp



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

Ienbcus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON IHEPTUun bubmmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «MccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3a
29 M3omporieccrl B H1€aIbHOM Ta3e U UX bu6mmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa
bubmuorexa [JOK
31 Brag! Tentoneperasin https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonunuecTBo TennoTel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenaye. AnuadbaTHBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnoreka [JOK
[IPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs mporieccoB B bub6mmorekxa [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

npupone. Bropoii 3akoH
TEPMOJUHAMUKU

https://m.edsoo.ru/ff0c6230

ITpunnun pevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

3 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1J]
37 DKoJIorn4YecKure mpoodIeMbl
TETUIOIHEPTETHKH
38 Ob6o6maromuit ypok «MosnexynspHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubamorexa LOK
VP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
AR t https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[InaBneHue U KpUCTATUTH3AITHS.
43 VnenbHas TENioTa MIaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edsoo0.ru/ff0c6820
45 DneKkTpu3anus Tei. INeKTPUIeCKUu bubnnoreka [JOK

3apsa. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



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

3apsiI0B

HpOBOI[HI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS bubmmorexa [TOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kymnona. ToueuHbIN 2IEKTPUIECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsxk€HHOCTB 37EKTPUYECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
: AL https://m.eds00.ru/ff0c6£00
[IOTEHINAIIOB
TTpoBOMHNKH ¥ TUDIEKTPUKH B
50 anI::KT OCTaTI/I‘IGI([JKOM noljw bubmorexa LHOK
P ' https://m.eds00.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMrocTh. Konaencaro
P ACHEATOP https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH TIIOCKOTO
52 KOHJIIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOMTMPOBAILHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHUecKast 3allnTa.



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

3azemyieHHE SIEKTPOIPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenna

3akon OMa 71 TOJTHOM (3aMKHYTO)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne D/IC nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

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

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

60

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[ToympoBOTHUKH, X COOCTBEHHAS U
pUMecHas MpoBoAUMOcTh. CBOMCTBA
p—n-nepexona. [lomynpoBogHuKOBBIE
npudOopbI

bu6mmorexa [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

DNEKTPUYECKUM TOK B pPaCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DJIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTebHbIN 1 1 bubmmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKTpuuecKue Mpuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«OIEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonrponbHas pabora no reme

66 «Qnektpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubmuotexa [JOK
o teMam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'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 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:[;-n Tewa ypoxa Bcero Kontpoaensie  Ipakrueckue II/I[:;:CHHH :)l;l[()l;l;z]:sl;fenbﬂme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U KX

1 B3auMocicTBrE. MarHuTHOE I10JIE. 1 bu6nunoreka [IOK
Bexrop MarHuTHON MHAYKUMU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokOM. OnbIT Dpcreaa. 1 bubnmnorexa [JOK
B3aumoaeiicTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIaGoparopHas pabota «/3yuenue 1 1 bubnmnoreka HOK
MAarHUTHOTO IOJI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHUK ¢ TokoM. Cuiia Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue neMCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBHOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopenmna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHaykuus. [loTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHJYKIHU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOW WHTYKITHFD)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

10

NuaykTUBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MATHUTBHI,
3IIEKTPOMATHUTBHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTaPHBIX YaCTHILI,
WHAYKIIMOHHAs ME€Yb

O6o06maromuit ypok «MarautHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmnoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenpubiit koHTYp. CBOOOIHBIE

Bbubnunoreka LIOK
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

OJICKTPOMArHMuTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpPC.
Amnanorus MCKIAY MCXaHUYCCKUMU U
SJICKTPOMAariMTHbIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUH B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHJecKue koyuebanus. Pe3onanc.
BeIHYKICHHBIE 2JIEKTPOMAarHUTHBIC
KosebaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennblii Tok. CUHYCOUJAJIbHBIN
MepEeMEHHbIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEMCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

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

18

Tpauchopmarop. [Ipoussozacrso,
nepenaya u norpedieHue
JIEKTPUYECKON YHEPTUU

19

YCTpoUCTBO U MPAKTUYECKOE
MIPUMEHEHHE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

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

20

DKOJIOTMYECKHE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AEKTPOIHEPTHH B MTOBCEAHEBHON
KU3HU



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

MexaHnnuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe
ANEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBsi3u. Pagmonoxarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonnHeHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Todeunblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P L P https://m.edsoo.ru/ffOcd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiin bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [JOK
IOKA3aTelIs MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoeHune n300pakeHuii B bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
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

nH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 WNnrtepdepennus creta. Audpakims bubmmoreka [JOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6moteka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
I'paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnmnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpAIlEHUE bubmorexa [IOK
P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprusi ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTuilbl. CBSI3b MAaCCHI C DHEPTHUEH U Bubmmorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TOKOS
Kontponbras padota «OnrTuka.
. bubmuoreka [{OK
39 OCHOBBI CTICTIHATBHOM TEOPUH

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMOoTEKA
41 . A T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs! poTorddekra. YpaBHeHne
42 BﬁHmTeI(?ll)Ha J'Iq})Iq)Q)OTOBQ)(;@)eKTa bubmorexa HOK
: i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» portospdexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XMMUUYECKOE IEHCTBUE bubmorexa [IOK
AeBa: . https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPAKTHYECKOE MPUMEHCHHUE:
44
(boTorIeMEeHT, POTOAATUHK,
CONTHe4YHas OaTapesi, CBETOIUOT
45 Pemenue 3amad mo reme «1E€MEHTHI bubmmoreka [IOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbITHI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [TOK
PDLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
W3znyyenne u noriomieHue (oToOHOB
48 II I/Iyl';{e exo/ie aTOMEIlH co H(;I;o OBHSI bubmorexa [JOK
p pexol . A P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
BomaHoBble cBOiicTBa yacTull. BoIHbI
. but6mmoreka [IOK
49 ne bpoiins. KopryckynspHo-

BOJIHOBOM nyanu3M. CrloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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

BBIHYKACHHOC U3JTYUCHUC

50

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. O1BITEI

Pesepdopaa no onpexnenenuio cocrasa

PaAOAKTUBHOI'O U3JTYYCHUSA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3nydenue

OHeprus CBA3M HYKJIOHOB B S7pe.
Snepusle peakuuu. A nepHblit
peaktop. [Ipobaembl, mepcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1epHOMN
SHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pErucTpalyu JIEMEHTAPHBIX YACTULL.
Kpyrisiit cton «®yHnameHTanbHble
B3anmMoaercTBug. EMMHCTBO
(hbU3UIECKOI KapTUHBI MUPaY

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

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

55

Bun 38é31n0r0 HeOa. Co3Be3aus,
SIpKUE 3BE3/IBI, IUIAHETHI, UX BUIAUMOC
nexenue. CollHEYHAs! CUCTEMA

56

Coununue. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosHua U 3BE3]T



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocie0BaTeabHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtonuu CoJiHIa U 3BE3]T

58

59

Mnuneunsiii [1yTe — Hama 'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B IPAX TaJaKTUK

Bcenennas. Paz0oeranue rajakTuK.
Teopwust bosnb1ioro B3pbiBa.
PenukToBOe n3nyyenue.
MeraranakTuka

60

61

62

Hepemennsie npobieMbl acCTpOHOMUHT

KontpomnbHas pabota «21eMeHTHI
aCTPOHOMMUHU U aCTPOPUIUKI

Oo6o0maromuit ypok. Ponb puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeTbHOCTH
YJeJIOBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O600maromuii ypok. Pois
(dbuzuvecKoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa




O6o06maromuii ypox. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHast MHIYKIUS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CHEIMAILHON TeOpUuun 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




DJIeKTPOHHBIEe 00pa30BaTe/IbHbIE Pecypchl 0 PU3UKeE

HasBanue catita

Anpec caiita

Annoranus

Poccuiickuit
obmeobpazoBar
€JIbHBIN MOpTa

http://experiment.edu.
ru

WNudopmanus 000 Bcex BUIax 00pazoBaTeIbHON
NPOAYKIIMH U YCIIYT, HOPMAaTUBHBIX IOKYMEHTAX
(BKITHOYas o(UIIMATBHBIC TEKCTHI), COOBITHSIX
00pa3oBaTeLHON YKHU3HH.

Enunas http://school- B Komtekmuu npeacraBieHbl HAOOPHI TU(POBBIX

KOJIJIEKIIHS collection.edu.ru pecypcoB K 0OJIbIIOMY KOJIMYECTBY YUEOHUKOB,

U(PPOBBIX pexoMeH10BaHHbIX MuHOOpHayku PO k

o0Opa3oBaTesbH UCIOJIb30BAaHUIO B IIKosax Poccun, MHHOBAallMOHHBIE

BIX PECYPCOB yueOHO-MEeToIMYecKre pa3paboTKu, pa3HOOOpa3HbIE
TEMaTUYEeCKHE U NPEIMETHbIE KOJUIEKIINH, a TAKXKe
Ipyrue yaeOHble, KyIbTYPHO-TIPOCBETHTEIHCKIE U
II03HABATEJIbHbIC MaTEPHAJIBL.

DenepanbHbIA http://fcior.edu.ru Caiit ®LIMOP obecnieunBaeT KaTajaoru3amuio

LEHTP AJIEKTPOHHBIX 00Pa30BATENIBHBIX PECYPCOB PA3IMUHOTO

UH(POPMALMOHH THUIIA 32 CYET UCIIOIb30BAHUS CIUHOMN

o- MH(GOPMALIMOHHON MOJIeNI METaJaHHbIX, OCHOBAaHHON

o0Opa3oBaTesibH Ha crannapre LOM.

BIX PECYPCOB

(OLIMOP)

Caiit mis http://www.fizika.ru Ceromus caiit — 310 60see 2000 daiinoB: yueOHUKH,

npenojaaBaresnei 71a00paTOpHbIE U KOHTPOJIbHBIE PA0OTHI, TECTHI,

bu3uky, (akynbTaTUB U MHOI'O€-MHOT'0€ JPYTOE.

yUYaIIUXCsl U UX

poauTenen

College.ru: http://college.ru/fizika | Bbl MokeTe TOCMOTPETH B OTKPBITOM JIOCTYIIC

dusnka / y4eOHUK, BKIIOUEeHHBIN B Kypc "OTkpeiTas Ousnka”
(YUEBHUK), nopaboTath ¢ UHTEpaKTUBHBIMU Java-
anruieramu o pusuke (MOJIEJIN), oTBeTUTH Ha
Borpockl (TECTBI). Pazgen ®U3NKA 8 MHTEPHETE
COJIEPKUT 0030p UHTEPHET-PECYPCOB MO (UBHKE.
Dxcmpecc-tectol EI'D, cratbu 1 HOBocTH 0 EI'D .

I"azera http://fiz.1september.r | Tasera «®usuka» uzgarensckoro goma Ilepsoe

«DuszukKay u CEHTSOPSI.

denepanbHas http://www.school.mi | ®3®DTIII paboTaeT B TECHOM TBOPYECKOM

3a04Hast pt.ru corpyaandectse ¢ MOTHU u npyrumn

duzuKo- o0pa3oBaTeNbHBIMU YUpeXIeHUAMU PO, peanusys

TEXHUYECKast MporpamMMy HETIPEpPBIBHOTO 00pa30BaHuUs B IIETIH

LIKOJIA [IpU "IKOIa — YUpexkIeHHE IOBY30BCKOTO

MocCKOBCKOM JOTIOJTHUTEILHOTO 00pa3oBaHusi — BY3'.

duzuKo-

TEXHUIECKOM

UHCTUTYTE

Hay4no- http://kvant.mccme.ru/ | TlepBblif B MUpe HAYYHBIN KypHAJ IS IIKOJHHUKOB,

OIS PHBIN paccYMTaHHBIA HA MACCOBOT'O YMTATEIIS.

¢buznKo-
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MaTEMaTHYCCKHU

1 KypHaI

"KBant" (ApxuB

HOMEPOB)

[TopTan http://www.e- I'naBHast 3amaua paszaena @U3UKA - 00beIHHUTH

ecTecTBeHHBIX | Science.ru/physics JIOJICH MHTEPECYIOMUXCS (PU3UKON U IPETOCTABUTh

Hayk: Pusnka YHUTATEISIM MaTEPUAIIBI TI0 TEOPETUIECKON (PH3HKE.

Beenenue B http://nano-edu.ulsu.ru | Cdepa HaHOTEXHOJIOTHI CUUTACTCS BO BCEM MUPE

HAHOTEXHOJIOTH KJTF0UeBOM TeMoit [yt TexHonoruii XX| Beka.

u

U3z narenbcTBO http://metodist.lbz.ru/ | Caiit MmeToAMYECKOMN CITY;KOBI H31aTEIbCTBA

BMHOM. OCYIIECTBJISIET OOPATHYIO CBSI3b C YUUTEISIMU, CETEBYIO

JlabGopatopus KOHCYJIBTAIIHOHHYIO MOJICPXKKY MEJaroroB Kak

3HAHUM. cunamu aBTopoB Becex YMK, tak u metonucramu
u3narenscTBa. Ha caiite GyHKIIMOHUPYIOT aBTOPCKHE
MmacTepckue pazpadorunkoB YMK, B pamkax KOTOpPBIX
IpeIIaraloTCcsi METOANYECKHUE MaTepHalIbl aBTOPOB,
(OPYMBI C YUUTEISIMH, TOTIOTHUTEIBHBIC JIEKTPOHHBIE
IPUIOKEHUS. B CBOOOTHOM JOCTYIIE JJIS BCEX
YUUTEIIeH, a TAK)Ke JIEKTOPUH 10 PA3THIHBIM
HAaIpaBJICHUSIM HHPOpPMaTH3aLUK 00pa30BaHuUs U
OpraHu3anyu 00y4eHUs B OKPBITON HHPOPMAIIIOHHOM
cpere.

3AHUMATEIJIb | http://elkin52.narod.ru | CtpaHuIiibl caiiTa yauTels-METOANUCTA, 3aCITY)KEHHOTO

HAS ®U3UKA |/ yuutenst PO Bukxmopa Heanosuua Envkuna OyKBaibHO

B BOITPOCAX IIPOHM3AHBI SKCIIEPUMEHTOM — JEMOHCTPALlMOHHBIM U

N OTBETAX (bpOHTAIBHBIM, IS JTF0003HATEIbHBIX, — ONBITAMU-
dhokycamu. O0Cy)1at0TCsl TPOOIEMBI SKCTIEPUMEHTA U
teopuu. O4eHb MHOTO MaTepHaja K ypoKkaM B BUJIE
T10JIE3HBIX HAOIOIEHNUHN U PaCCyKACHUM.

KIIACCHAA http://class- Caiit Enenvt Anexcanopognvl banounoii, THTEPECHBIH 1

OU3UKA fizika.narod.ru/index.h | myist yuurenei, u Juist y4CHUKOB (4TO TOCMOTPETh, YeM

tm YBIIEUBCSI, UTO IOYNTATh). HeoObIuHbIE MaTepHabl K

ypoKaM, B OCHOBHOM JUIsl 7-TO U 9-TO KJIaccoB
(HanpuMep, ONTHYECKHE MILTIO3HH ), MHOTO JIOMAITHUAX
IKCIIEPUMEHTAIBHBIX 33J[aHUH.

OU3UKA B http://physics.nad.ru/p | IecsaTh OueHb KPACHBBIX aHMMAIIMA TT0 OCHOBHBIM

AHUMAIIUAX | hysics.htm. pazzaenam (PU3UKH — MEXaHUKE, TEPMOIHMHAMUKE,
OIITHKE, JIEKTPOMAarHeTu3my.

VYuebHO- http://nau-ra.ru/ Hudposas madopartopus o pusrke. Pekomenganuu mo

pa3BIEKaTEIbHbI pabote ¢ uudpoBoit madbopaTopueii (BUICOPOIUKH).

1 mopran s
JeTei,
YUHTENEH, U
pOAUTENEN.



http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://metodist.lbz.ru/
http://metodist.lbz.ru/authors/
http://metodist.lbz.ru/authors/
http://metodist.lbz.ru/lections/
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://nau-ra.ru/




