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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEAHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUK TIpernojiaBanusi yueOoHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHuH Ux (Pu3nKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeraMu. B Hel
OTIPENIEISAIOTCA OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO F0JIaM O0yUYEHUS;

e coJepkaHue yueOHoro npeamera «Pusnka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XHUMHEH, OHOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBAMU WM APYTHX.
N3yuenne (u3nKd BHOCUT OCHOBHOM BKJIaJd B (DOPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3MKKA IS YPOBHS CpEIHEro oOIIero oOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3esioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢dusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKkxke O00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUIHUECKON TEOpUH, posiu (PyHAaMEHTAJIbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS €CTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AeSTENbHOCTHBIN TOJIX0/ B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU ESITEIbHOCTH 00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOphIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYEHHYECKHUX
paKkTUYECKUX padoT. BhifeneHre B yKa3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecca HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrieunBaeTcs OBJIAQJICHUC
OoOy4JaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCSL 33/l1a4d C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOILIECCOB B OKPYXKAIOUICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHHYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYAOBAaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpaMMe Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HMKE KIIOYEBBIX JEMOHCTpAIUil s
UCCIICIOBAaHMSI M3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTHUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOrOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMHU LEJIIMU U3y4Y€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmMupoBanue HHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHUE HX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS U (POpMHUpPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHHUs
OCHOB CTPOEHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3nYeCKrX 3HAHUA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OJIST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lenei oOecreurBaeTCsl pelIeHneM CIEeIyIOMMX 3a7ad B

nporuecce U3ydeHus Kypca GuU3NKU Ha ypPOBHE CpEHEro o01ero oopa3oBaHusi:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHeHHUS (PU3WYECKMX SBICHUHW B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKorl MOJIEIIH, aJIcKBATHON yCIIOBUSAM 3a/1a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U TMPOBEACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a M HWHTEpHpeTanuu WH(OpMAINH,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBENCHUsT J1a0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroInXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hHU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeHsISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepUaJbHOW TOUYKH, HMX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TIyTH U MepeMelieHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBHKEHHE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne cKopocT Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, ITPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckosibxxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoadgduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coXpaneHus 6 MmexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIPYro
nedbopmupoBaHHoi — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUaNbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHHUEM MEXAHWYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4ecKkrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJnekyi. KonnyectBo BemectBa. [locTtosinHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KHHETHYECKOW TEOPUH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3ak0HBI. YpaBHeHHe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE W3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh POI1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamnHax. Kodap@uiueHT moie3Horo
nericTBus TeruioBod MmammuHbl. I{ukn KapHo m ero ko3pduimMeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvle nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIus. Y IeJbHasl TeroTa miaBjieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX TapOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzauus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHMKH, IOUAIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH  3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnextpruyeckas NPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla M BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALIUA. DIIEKTPOIIN3.



OnekTpudeckuii TOK B ra3ax. CamMOCTOSITENbHBIA U HECAMOCTOSATENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaJbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHE DIEKTPOIABWXKYIIEH CHiIbl. KOpoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienue amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nmyeckas BEIMUYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, UX rpaMKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIUA
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHnua, €€ MOlyJib U HarpasiieHUE. JIBUKEHHE 3apSyKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMEe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »leKTpUYECKOe Toyie. ODJIEKTPOJBIXKYIAs CUJIa HHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYTIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKUMU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMY MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUuTHOTO MOTOKA.

SIBeHME CAaMOMHIYKIIWH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumHble KO1€0AHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonunyeckue konebanus. [lepumona, wacrora, amrumryga u $aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKHUUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojiaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOmronenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepeHus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPONCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u auppakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pe30HAHC.

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



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
npesoMIIEHUE, MONsIpU3anus, AMPpakiuus, uHTephepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie W pacceuBaroue JUH3BL. ToHKas JsmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuaTepdepenunss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHUE M TNPEIIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronenune natepdepeHInm cBera.

HaOmronenue audpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHue ciexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



M3mepenne nokasaresns IpesoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

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

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHYecKue YCTpOICTBA U MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHSI JSHEPIHHM Ha Jpyroil. Buisl
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO u3iydeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3Iy4deHHUs.
BiusiHMe pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Maccel siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

®dynaameHTanbHbIe B3auMoecTBYs. EAMHCTBO (M3HYECKO KapTUHBI MUpAa.

TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsA B 11 kiacce oCylIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (PUryp v 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJjieOaTelbHbIC
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJd, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKON PEMmETKH, CHEKTPaTbHBIN
aHau3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIIECTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJuONpPUEMHMK, TEIEBHU3O0D,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3WKa» HA YPOBHE CpPEIHETO OOIIeTro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npenMera «Pu3nKay JOJKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIUOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PEeaIu3ali OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEJILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh IPAKIAHCKON MO3ULKUN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOT0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPAXKTAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJEHCTBOBATH C COUMAIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

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

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

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

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOrO OyAyILIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOT'O TBOPUYECTBA,
MpUCYIIEro (PU3NYecKoi HayKe;



S)TpyaoBOro BoCnuTAHUSA:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IESTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6)3K0JI0TrNYeCKOr0 BOCIIUTAHMS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYXKAIOLIEH Cpesie Ha OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa AEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH 10 (UBHKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATEIBHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOATENFHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh 1NN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M IMPOTUBOPEYUST B  paccMaTpUBAEMbIX
bu3MYeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHSATUSAMU M METOJAMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHl IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IETh HaBbIKAMH MMOJIy4€HUs MHPOpMAIUU (PU3UUYECKOIO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMIHBIX BHIOB U (popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lady ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MHPOPMAITUH U 11EJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

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



pacrno3HaBaTh MPEANOCHUIKM KOH(QIMUKTHBIX CHUTyallMii M  CMAr4arth
KOH(JIUKTBL;

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

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMPATh TEMAaTHUKy M METOAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa U KaXJOr0 y4YaCTHHKAa KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHWBAaTh HUIEHU C TO3ULUWA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbBIE YHHBepcaJbHbIe YyueOHbIe NeiicTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUJIAH PEIICHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4EOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAHMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduIeKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TMPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHUIM;



UCIIOJIb30BaTh MPHUEMBI peIIeKCUH ISl OLEHKU CUTYyallld, BEIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTMX IpU aHaJIU3€ pe3yJIbTaToB
NeSITEIbHOCTH;

IPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAIU3€ pe3yIbTaToOB
NESITEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKH.

B mpouecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no (Qu3uKe AN YPOBHS CpeAHEro ooOmero oOpa3oBaHHs y OO0yYaromIuXxcs
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH UHTEIICKT, npearoiararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIiexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTpAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKU 3apsijl PU pelieHnn (PU3NIeCKux 3ajad;



pacno3HaBaTh (PU3MUECKUE SIBJICHUS (TPOIECCHI) U OOBSICHITh MX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
ANEKTPOJAVMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWE TeJ, IBWIXKEHUWE 10 OKPY>KHOCTH, WHEpIIHS,
B3aumMojencTeue Ten, Auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
pPaBHOBECHE, MCHApPEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAJUIM3ALHUs, KUIICHHE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JaBJICHUS ra3a Mpu €ro HarpeBaHuM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cua,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTCHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
pabota, MexaHMYecKass MOIIHOCTh; TpPH OIMUCAHWK NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IAUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJIIMYMHAMU;

ONMCBHIBaTh H3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT SHEPrUsl XaOTUUECKOTO JBHKEHHSI MOJIEKYJ, CPEIHECKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padorta rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o00O3HAaUEHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh N3YYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD M0JIS, IIOTEHIHUAN, Pa3HOCTh NTOTEHIINAJIOB;
NPy OMNMHCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIOJIBb3YS (PU3NUECKHE
3aKOHBI ¥ MPUHIHUINBL: 3aKOH BceMupHOTO TsaroTtenus, I, II u 11l 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DHHEPruu, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOECHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW SHEPTUM TEIUIOBOTO JBHKEHHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO



(GbOpMYIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BHIPAKECHHE U yCJIOBUS (TPaHMUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIICCTBIIATh MPSIMbIC M KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINIT ¥ TPpapUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATEILCKOW W IMPOECKTHOU
NEATETLHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO
000Opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECCKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIMICHWH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS IOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYCOHOW M HAyYHO-TOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAIIHIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B TMOBCEIHEBHOW >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHHUSI 370POBbS U COOIOACHUS HOPM JKOJIOTHUECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyNNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPalMOHATIBLHO pacHpeiesaTh O00S3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSAX, aJeKBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3NKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHHKU M
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUYECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHuToOB, JJICKTPOMAarHuTHasE WHAYKIWS, JACHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PAacCHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3ddheKT), CBeTOBOES AaBleHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIuO0aKTUBHOCTB;

OMKUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBJIGHUS (MPOIECCHI), UCMOJB3Yysl (PU3MYECKUE BEIMYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKLIHUST MarHUTHOTO TMojs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTB
KaTYILKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHOJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3bI, MPU OMHCAHWHM TPABUIBLHO TPAKTOBATH (DUIUUCCKUN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BETUYMHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBAaTh H3YYCHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCH, HCIOIb3Ys
bu3nYecKue BEIMYHMHBI: CKOPOCTh DJJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTod(dekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAaHEHUsI MacCOBOr0 4ucia, mocryiaTtel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIIATH HAMIPaBJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO TOJISl IPOBOHUKA
C TOKOM, cuJibl Amrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO374aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TAONMUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIIECI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpya MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax yd4eOHOro JIKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JEATEITLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3a7a4¥ C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3aJ1auu



BBIOMpATh (PU3NICCKYIO0 MOJICINb, BBIICIATh (DPU3UUYCCKUE BEIUYHHBI ¥ (DOPMYIIHI,
HEOOXOUMBIC I €€ pEIIeHUs, MPOBOJUTH PacuéThl M OICHWBATH PEaTbHOCTH
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTIOYKY PacCyKICHUI C OMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJb30BaTh  NMPH  PEIICHWH  yd4eOHBIX  33aJad  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TPEJICTABJICHUS Y4COHOW W HAYYHO-TIONMYJISIPHOW MH(GOpMAIMH, TIOJIYYCHHOW U3
Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIIMITBI JICHCTBUSA MAITUH, NPHOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIH30BAaHUS B ITOBCEIHCBHOM
XKU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyHIe C BBHIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, PANMOHAIBHO pACHpENeisaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBACMON TIPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Konrtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.OU3UKA U METO/JAbI HAYYHOI'O IO3HAHU S
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2.MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazneny 18
Pasznen 3.MOJIEKYJIAPHAA ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Uroro no pazaeny

24

Pa3znen 4.9JIEKTPOJIUHAMUKA

bu6mmoreka [IOK
4.1 1
eKTpOCTaTHKA 0 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1.9JIEKTPOJIUHAMUKA
11 MarnuTtHoe noje. DIeKTpoOMarHuTHas 1 1 3 bubnunoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paszpnen 2.KOJIEBAHUSA U BOJIHbI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexka [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paznea 3.0CHOBBI CIIETIUAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6.OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngj;;f;igﬁ%fmcwc
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
| ®dusnka — Hayka o npupoje. Hayunsie | bubmmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo duszuku B HopMUpOBaHUHT
2 COBpPEMEHHOM i)a HOU K(g I’;I/IHIi MHpa, B 1 bubmorexa HOK
P . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
Mexanuyeckoe BrxeHrne. OTHOCUTEIBHOCTD
3 MEXaHM4eCcKoro aBuxeHus. [lepemenienne 1 bubmorexa HOK
a - iepemetlt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 PaBHOMEpHOE NpSIMOIMHENHOE JBUKEHUE 1 bubmorexa HOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE TPSIMOIMHENHOE 1 bubmuoreka [IOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e
CBobomHoe majienne. Y CKopeHue bubnuotexa [JOK
6 1
CBOOOJTHOTO TAJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nuxenue. J[BrmxeHue 1 bubmuoreka [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
8 HMuepumnanbabie cucteMbl oTcueTta. [lepBhiit 1 bubmorexa HOK
pit - eP https://m.edsoo.ru/ffO0c3be8
3akoH HrroToHa
9 Macca tena. Cuna. [lpunuun cynepno3uuuu | bu6muoreka [IOK

cuit. Bropoit 3akon HeroroHa st

https://m.edsoo.ru/ff0c3be8




MaTCpHaHBHOﬁ TOYKHN

10 Tperuii 3akoH HproToHa /U151 MaTepUaIbHBIX Bu6muotexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCeMUpPHOTO TsiroteHus. Cua bubnmnoreka HOK
TspKeCTH. [lepBast kocMHUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdunuent tpenus. Cuna
13 COTPOTHUBIICHUS MIPU ABMKCHUH TeJIa B bubmmorexa [IOK
P p https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU WJIH Ta3e
[locTynarenbHOE U BpalllaTebHOE ABUKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI. bubnnorexa [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMinynbc MaTepralibHONW TOUYKHU, CUCTEMBI
15 MaTepUaibHbIX TOYEK. MIMITysbe cuibl. 3aK0H bubmmnoreka HOK
COXpaHEeHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHOCTh cuibl. Kunetunaeckas
16 9Heprus MarepuanbHoi Touku. Teopema 00 brbmmorexa [TOK
P p OHicH. 1 eop https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOU SHEPTUH
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPTHs YIPyro AeGpopMUPOBAHHON bubnuoteka [JOK
npykuHbl. [loTeHnManbpHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHManbHBIC U HETIOTEHITUATBHBIC CHUJITBI.
bubnunorexa LIOK
18 CBs13b pabOTHI HETTOTEHITUATBHBIX CHJI C

H3MEHEHHEM MEXaHHISCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c




19

20

CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON YHEPTUU

JlaboparopHnas pabota «VccienoBanue cBSI3u
paboThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

KonTtponpHast padora no teme «Kunematuka.

I[I/IHaMI/IKa. 3aK0HBI COXpaHCHUA B
MCXAaHUKE»

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

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
4acTHIl BemecTBa. Monenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. lllkana remneparyp Llenbcus

25

26

27

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenue MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeiHei
KMHETHUYECKON SHEPTUU IBHKEHUS MOJIEKYII.
VYpasuenue Menaeneesa-Knanelipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

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

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnas pabora «HcciaenoBanue
3aBUCUMOCTH MEX]y TTapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3ay




HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bu6nmoreka [IOK

29
rpaduyueckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprusi TepMOIMHAMUYECKOM
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [{OK
KonuyecTBo TemnoTsl u paborta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTruUsl OJTHOATOMHOTO UJCAIIBHOTO Ta3a
31 Buasl Tennonepenaun bubmorexa LIOK
A pea https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
bubnunoreka LIOK
32 KonuyecTBo TEIIOTHI IpH TEIUIONEpEaAAUe.
. https://m.edsoo.ru/ff0c5c36
AnuabatHbIii poriecc
3 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6moteka [JOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc
34 HeoOpaTtumocTs ponieccoB B MpUPOJIE. bubmuoreka [IOK
BTopoii 3aK0OH TepMOIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpunuun neiictud u KIIJ[ remnoBoit bubmmoteka IIOK
MaIlIMHbBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J|
37 DKoJoruyeckre npoodaeMbl TEII0HEPTeTHKI
18 O6o06matomuii ypok «MonexyspHas bubnuotexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonekymnsipHas ¢puzuka. OCHOBBI bubmmorexa [TOK
YA ) https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubnuoreka [JOK

Bo3ayxa. HacelienHslii map

https://m.edsoo.ru/ff0c64d8




Teépnoe Teno. Kpucramnuueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB

bu6nmoreka [IOK

42
KpUCTaLIOB. JKHIKHE KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauM3auus. Y genbHas bubnmnoreka HOK
tertoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [JOK
44 YpaBHeHHe TEII0BOTrO OanaHca nosmorexa [
https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Tel. JIEKTPUUECKUH 3aps. bubmmoreka [JOK
JIBa BUa BIEKTPUUECKHUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[IpoBOoAHMKY, AUIIEKTPUKHU U
46 H(I))JI OBOJIHUKHU 3a1f(r))H COXpaHEHUs bubmorexa OK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOTO 3apsiaa
47 B3aumopeiictBue 3apsnoB. 3akoH Kynona. bu6nmorexa LIOK
To4YeuHBIi 2JEKTPUYECKHUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 [IprHIMI CyNEPIO3ULINH JIIEKTPUUECKUX bubmorexa HOK
p VH yrep H . p https://m.edsoo.ru/ff0c6df2
nosieit. Jlunum HanpsKEHHOCTH
49 Pabota cuit snekTpocTaTHuecKoro modis. bubmuorexa [IOK
[Torennuman. PazHoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U AWDIIEKTPUKH B
50 3J'IpeKT OCTaTI/I'—IeiKOM noljie bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
Jusnextpudeckas MpOHUIIAEMOCTh
bu6nunorexa LIOK
51 Onektpoémkoctb. Konnmencaro
P s p https://m.edsoo.ru/ff0c7126
5 DNeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHpKeHHOT0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepenue




54

3JIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHMI nEelCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KONMMPOBAJIBLHOIO arapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIIAaHHOTO COCTUHEHHSI PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa A1 OTHOM (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopaTtopnas pabora «M3mepenne I1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COITPOTHBIICHUS

ONEeKTpOHHask MPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh

OnekTpudeckuil Tok B BakyyMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

61

[TorynpoBoIHUKH, UX COOCTBEHHAs U
MpUMecHask MPOBOAUMOCTh. CBOMCTBA p—n-

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae




nepexoja. [lomynpoBoaHuKkoBbIe TPUOOPHI

DNEKTPUYECKUM TOK B PaCTBOPAxX U

& paciuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

. . bubnuorexa [JOK
63 CamocCTOsTEIbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
DeKTpuuecKue mpuOOpbl U yCTPOMCTBA U UX
P PHDOPEL 1 YEIp bubnuoreka [{OK
64 IIpaKTH4YecKoe nmpumeHenue. [Ipasuna 1
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011aCHOCTH
bubnuoreka [{OK
65 O6o06maromuii ypok «7IeKTpo 1
HHAIOTIIH YPOR (ICKTPOMAHAMUIA? https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «9nexkrpocratuka. [locTosHHBIN | bubnmnorexa [JOK
ANEKTPUYECKUN TOK. TOKM B pa3IMUHBIX https://m.edsoo.ru/ffOc8a8a
cpemax»

67 PesepBHblit ypok. KonTposbHas paboTa 1o | bubmuoreka [IOK
TeMe "DnekTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronuii ypok mno 1 bub6muoreka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
[
Jl:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIC MATHUTHI U UX

| B3auMoJielcTBHE. MarHuTHOE 10JI¢. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




uHaykiuu Papanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

14

Konebartenbuplit KoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHMTHBIC KoJIeOaHUs B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHu4ecKue Konebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMAABHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUH 3JIEKTpolepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
ANEKTPOIHEPTHH B IOBCEAHEBHOM
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
2 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxkeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
1300pakeHM B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHbli bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
MoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Dopmysia TOHKOHN JTMH3BI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKu. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOMN
. bubmuoreka [JOK
38 yacTULbl. CBA3b MAcChl C SHEPTUEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIELIMATIBHON Teopun

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otodddexra. OnuiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroeToBa
3akoHsl poTorddekra. YpaBHeHue
42 aﬁHMTeIgI)Ha nqs)lq)@oma@@l@)ema bubmmorexa LIOK
o ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUECKOE IEHCTBHE bubmmorexa LOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE IPUMEHEHHUE:
44
(dhoTosneMeHT, GOTOIATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
POpAa o p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 I1 b
OCTYJaTHL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBble cBoiicTBa YacTHIl. BoTHEBI
. bubmuorexa [IOK
49 ne bpoitna. KopnyckynspHo-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXJICHHOC U3TTYyUYCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZAMOAKTUBHOTO U3TyUYCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprus cBA3M HYKJIOHOB B S7pE.
SAnepHsle peakunu. A nepHbliit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCEKThI SECPHON
SHEPreTHKU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3aUMOJIeUCTBUS. EAMHCTBO
(bu3MUECKOI KapTUHBI MUPAY

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0ro HeOa. Co3Be3nus,
SlpKI/Ie 3Bé3}II)I, IIJIAaHETHI, UX BUIUMOC
nBmxenne. ConHeyHas cucTeMa

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CoiHIa U 3BE3]1




57

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxxenue u nBuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SAPAX TATAKTHK

59

60

Bcenennas. Pa3z0beranue rajgakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «21€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax eaTeTbHOCTH
YyeloBeKa

63

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O6o6maromuit ypok. Poib
¢busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3nUIECKOi
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢u3nveckoil KapTHHBI MUpa B 001IEM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIEC

66 PesepBHbIil ypok. MarHuTHOE moJI€. |
DneKTpOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 SHGAEeHTH};I::TpOHOMHH u ! 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdpentreBoit H.A., AkunonepHoe obiiectBo «M31aTE€IbCTBO
«IIpocsemenue»

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Hapyrun B.M. nion
penakimueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M3marenbeTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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