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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON pabouell mporpamMmbl BOCIHTAHUS U
KOHLIETIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (DU3HMKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYINAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoabHBIN Kype GU3NKN — cUCTeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMU M APYTHX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUH UMH YU€OHBIX UCCIICJOBAHUIA.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lenoB (DU3UKH, BKIFOYAET 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 MaTEPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUecKkue Teopuu (pOopMHUpPOBAHUE MPEACTABICHHUI O
CTPYKTYp€ MOCTpoeHUs puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
MpaKkTUYECKUX padoT. BhlfeneHre B yKa3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa30oBaTeNBLHOTO TIPOIlecCa HUCXOMd W3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIENAETCS PEUICHUIO PACYETHBIX M KAue€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOUN MOJICIIBIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenos. g KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPAaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wMarepHalibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LMKiIa. B kabunere (u3uku JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE U BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
IOPUHIIATIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHWYECKUX HPAKTHUUECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOrOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3yUY€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HHTEUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSM;

e (opMupoBaHME HAY4YHOIO MHPOBO33PEHMSI KaK peE3yibTaTa HW3YYCHHS
OCHOB CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAaHHEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poin (U3UKU OJS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHreM CIIeIyIoMMnX 3a/1ad B

nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M MPOBEICHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE CpEIHEro OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpOBENCHUsT JTa0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUaroIUXCl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUM B TMPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢uzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBble M IU(POBBIE HU3MEPUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEWHOE aBwkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHuUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBMKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBHIO. YTJIOBAsi CKOPOCTh, JIUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hamnpagiienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSIMH, IMPOUJICHHBIMU TEJIOM 34
MOCIICIOBATEILHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIL MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBus paBHOBeCHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnepoBanne yciaoBHM PABHOBECHS TBEPAOTO TEJA, HMEIOLWIETO OCh
BpAICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUKU. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenmanbHas SHEPIUs YIIpYro
nedbopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW IHEPrUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6vl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep IBUKEHUS U
B3aHMMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoieccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEpPruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIoco0bl e€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHOoM tiporiecce. IlepBbii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtumMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  I€UCTBHUS  TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kod(p@UIMEeHT Moie3HOro
nericTBus TemioBod mammmHbl. I{ukn KapHo m ero ko3pduimMeHT I0Ie3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOIICTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaIoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anusi Teld. ODJEKTpUYecKUil 3apsan. JBa Buaa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yeKTpuueckoro mnoisd. I[IpuHoun



CYyNEPHO3ULIUHA AIEKTPUUECKUX MoJjed. JIMHUM HanpsKEHHOCTH 3JIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHgeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3ALUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

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

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapajlieIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

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

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpOBOTHUKHY. CobOcTBenHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

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



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMeTp,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep0oiia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIUU
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTsre NpoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyJib U HarpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1osne. Pabota cuibl Jlopenia.

SIBeHMe DNEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJBIXKYIIAsA CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILLEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUMmMHble KOJ1€0aHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konedanus. [lepuona, yacrora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparienne sHepruu Mpy TAPMOHUYECKUX KOJICOaAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IICKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHECHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOATeNbHON CUCTEMBbI (MIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocienoBaTENIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJa MalbIX KOJeOaHU Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccemenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmnrogenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJICOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
pesoMIIEHUE, MOJSIpU3alus, AMPPaKius, UHTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa IMOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormyie ¥ pacceuBaroniue JUH3BL. ToHKas nwmH3a. DOKycHOE
paccTosTHuE W ONTUYEeCKas cuia TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanrie CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MUKpocKona, TeJIeCKona.

Habmronerune natepdepeHIIny CBETA.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cexTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIBI. SHGPFI/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3HEpruu HOTOHA C €r0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

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

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

Uccnenosanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOVicTBa yacTull. Bosnbl ne bpoiis. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopaa  1mo  ompeneneHuI0o  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBaneHnko. 3apsan sapa. MaccoBoe uncio saapa. M30Torsbl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl W TEpPCIIEKTHBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBA U IIPAKTUUECKOE ITPUMEHEHHUE: T03UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JjieMeHTBI ACTPOHOMMH M ACTPOPUZNKHU

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

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

ComnHeyHnas cucteMma.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€3/1. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3ITydeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeNICHUs TTOJ0XKEHUS HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo6o01marouiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM c(pepax NesTeTbHOCTH YEI0BEKa, POJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHPA, POJIb (GPU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsmusi, CBS3aHHbIC C MU3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUPOJE, KoJieOaTeIbHBIC
JIBVKEHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIAHAMA DJCKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaU3alMd OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHOUN ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOINEUETOBEUYECKUX  T'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
MpUCYIIEro (Pu3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pPa3lu4HbIM cdepaM NpodhecCHOHATBHON NeATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOT'O MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTh B IIPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJNIHpOBAaTH W aKTyaM3upoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh MU JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHaIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOI'O B3aMMOICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHOW AESTEIbHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOpPa30BaHUI0 W MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTe;

BBIIBUTATh HOBBIE HJIEH, TIPEIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nnopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATH IOHUCK, aHAJIU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3alady ¢ CcoOMtoJieHHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IUuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI HHPOPMAITUHU U [IEJICBON ayJUTOPUH, BEIOMPAsi ONTUMAIHHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaX (PU3HKH U BO BHEYPOUHOH JCATEIHHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSAT4YaTh
KOH(DJIUKTHI;



pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATH IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KAXKIOIO yYaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh HJEH C IMO3ULIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEILHOCTh B 00JAaCTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh PpaMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJieKCHud KaK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENbHBIX NPOLECCOB, WX PE3YJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH ceOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEJHEro oOIero ooOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, npenoJararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIOUYAIOIIEH CTpPEMJICHUE K JIOCTHKEHUIO LIETU U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTNIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOpMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU JAEATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEIICH:
MaTepuabHas TOYKa, MHEepIHUaIbHasl cUCTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIO,
WJICaNbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil IPU PEIIeHUH (PU3NUECKUX 3a/1ay;

pacno3HaBath (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHWe TeJ, IBWKEHUE TO OKPY)KHOCTH, HWHEPIIUS,
B3auMojieicTBre Ten, Qg dy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJEHCALUs, IUJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJIICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (DU3MUYECKUE BEIUUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuia,
MMIIYJIbC TE€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsh DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHECKBAApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (GOPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBAaTh U3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTH TOJIs, MOTEHIHUAN, Pa3HOCTh NOTEHIMAJIOB;
Py ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] W €IUHHUIIBI; YKA3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnnuyarh CIIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSAMbIE U KOCBEHHbIE U3MEPEHUST (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHUH, NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOJABI IO pE3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemiarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEITUYHMHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXICHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH M
dbu3nYecKue ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMyt0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINOJHEHUEM PAa3JIMYHBIX COLMAIbHBIX POJEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBbIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siipa MpH PEHICHUH (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUUECKAsl MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWs, AEHCTBUE MArHUTHOTO TIOJS HA
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPa)KEHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3gphexT (poTodrddexT), cBeToBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPA3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YAd (U3UYECKUE BEITMYUHBIL:
ANEKTPUYECKUN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, DIEKTPUUYECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuna JlopeHia, MHIYKTUBHOCTH
KaTYIIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ, M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OINMUCAHUM TPABUIBHO TPAKTOBATH (PU3MUECKUN
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (HU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BEIWYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYI0 BEJIUYMHY C JPYTUMH BeJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUs MACCOBOTO 4HCIa, MOCTYJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAIIPABIICHHE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUN: MPU ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEJIMYUH C HCIOJIb30BAHHEM
OpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPaTOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIe NIl €€ pEeIlleHus, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU HU
¢u3nueckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHbBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBICHUsl y4eOHOM W Hay4YHO-TIOMYJISIpHONM MH(OpPMAINH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyIo HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUS MAIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCTIONB30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 6€30MacHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpelie;

paboTaTh B TpyHIe C BBHIMOJHCHHEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNMBl, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMoOn POOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmorexa [TOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
22 Auraniica ! https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7f41b{T2
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubmuoreka [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
. OCHORBT TEPMOTUTHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bu6muoreka [JOK

@da30BbIE IEPEXOABI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6nmmoreka [IOK
+ nekTpocTatitia 10 https://m.edsoo.ru/7f41bf72
49 [TocToAHHBIN JIEKTPUYECKUI TOK. TOKH 12 bubnnoreka HOK
’ B pa3iIMYHBIX Cperax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 1 1 3 bubnunoreka [JOK
’ AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKue U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
®dusuka — HayKa O PUPOJE.
1 Hayunebie MeT(})]K bl HO?I»)HapHI/ISI 1 1 Hepens bubmorexa LHOK
yd A a https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B
OPMHUPOBAHUHU COBPEMEHHOMN bu6mmoreka [IOK
2 Gop pu P 1 1 Henens 1
HAy4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JTHOJICH
MexaHudeckoe JBUKEHHUE.
OTHOCHTEIFHOCTHh MEXaHHYECKOTO bubmuorexa [JOK
3 1 2 Henens
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NpsMOIMHEIHOE bubmuorexa [JOK
4 p P 1 2 Henens 1
JBHKCHHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJTUHENHOE bu6mmoreka [IOK
5 yerop P 1 3 "Heaens 1
JBUKECHUE https://m.edsoo.ru/ff0c372¢
CBoOogHoe majieHue. Y CKopeHue bubnuoteka [JOK
6 1 3 Henens
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.
7 JBrm>keHre MaTepraibHOM TOYKH T10 1 4 nenens bubmmorexa [JOK
P 8 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anues. 1 4 nenens bubnmnoreka [JOK




HuepunanpHble CUCTEMBI OTCUETA.
IIepssbiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 cynepro3unuu cuii. Bropoii 3akon 5 Henens buGnnorexa LIOK
YHep - PTOpOR: https://m.edsoo.ru/ff0c3be8
HprotoHa i1 MaTepuanbHON TOUKH
Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
10 5 Hepnens
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoro tsaroreHus. Cuna
11 TsoKecTH. IlepBasg xocMuueckas 6 Hepnens bubmorexa LIOK
- eP 8 https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna octHh. 3akoH I'yka. Bec bubnuoreka IIOK
12 yupyr K 6 "Henena 1
Teja https://m.edsoo.ru/ffOc3el8
Cuina tpenus. Koaddbunment tpenus.
13 Cuna Zgn OTI/IBJ'ICI({bI/I(lS)I apu I[BI/I)I:(eHI/II/I 7 Henens bubnmorexa LHOK
p p https://m.edsoo.ru/ff0c3f76
Teja B )KUIKOCTH WU rase
[TocTymarenbHOE U BpamiaTeibHOE
14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. 7 Hene bubnuoteka [JOK
Heaelst
MowmenT cmibl. ITnedo cuiel. YcinoBus a https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO Tea
HNMnynbec MaTepuanbHOU TOUKH,
CUCTEMbI MaTepUAIbHBIX TOUEK. bubnuoreka [IOK
15 8 Henmens
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHME
PabGora 1 MOIITHOCTE CHIIEL.
16 Kunernaeckast sHEpTUsS MaTepruaIbHONR R Here bubnmnoreka [JOK
Heaelst
Touku. Teopema 00 n3MeHEHUHN A https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu
17 [TorennmanesHas 3HEPrUsL. 9 Henens bu6mmoreka [JOK




[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[orennmansHas SHEPTHs Tea BOIU3U
MOBEPXHOCTU 3eMIIH

[ToreHunanbHbIe U HEMOTEHIMAIbHBIE
cuibl. CBs3b pabOTHI
HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK

18 . 9 Henens
MEXaHUYECKON DHEPIrUU CUCTEMBI TEI. https://m.edsoo.ru/ff0c478c
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTrUu
JlaGopaTtopHas pabota
«HccnenoBanue CBs3H PabOTHI CUITHI C
19 U3MEHEHHEM MEXaHUIECKOU SHEPTUH 10 Henens bubnmnorexa LIOK
P https://m.edsoo.ru/ffOc478c
TeJa Ha MPUMEPE PacTsHKEHUS
PE3UHOBOTO JKT'yTa)
KoHTpoinbHas pabota 1o Teme
20 «Kunemaruka. JluHamuka. 3aK0HbI 10 nenens bubmmorexa [TOK
) ) 4 https://m.edsoo.ru/ff0c4b74
COXpaHEHUS B MEXAHUKE)
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
21 KHHETHYecKor Teopun. bpoyHoBcKkoe 11 nenens bubmnorexa [IOK
pHH. bpoyH https://m.edsoo.ru/ff0c4dc?2
nswxkenue. Auddysus
Xapaktep JBUKEHUS U
B3aMMO/ICVCTBUS YaCTHUI] BENIECTBA. bu6mmoreka [IOK
22 . 11 nenens
Mojenu cTpoeHus ra3oB, KUIKOCTEN https://m.edsoo.ru/ff0c478c
Y TBEPIBIX TEN
Macca monekyn. KonuuectBo bubnuorexa [JOK
23 12 wenensa
BeniecTsa. [locrosHHas ABoraapo https://m.edsoo.ru/ff0c478¢c
TennoBoe paBHOBecue. TemmepaTypa bubnmnorexa [JOK
24 P patyp 12 nenens 1

u e€ n3Mmepenue. lllkana remneparyp

https://m.edsoo.ru/ff0c478c




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa
cpenHeld KHHETUYECKON SHEPIrun bub6anorexa [IOK
26 peAl p 13 Henens &
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
bubmuoreka [JOK
27 3akou JlaapToHa. ['a30BBIE 3aKOHEI 13 Henens
A 4 https://m.edsoo.ru/ff0c478c
JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH MEXKITY bubnuorexa [JOK
28 14 nenens
rapamMeTpamMu COCTOSTHUSA https://m.edsoo.ru/ff0c478c
pa3peKEHHOTO Ta3a»
H3onponecchl B ACATBHOM ra3e U X bubnuoreka [IOK
29 14 nenens
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMHYECKON CUCTEMBI U
croco0On! e€ n3meHenus. KoanuecTBo bu6mmoreka [JOK
30 15 nenens
TEIUI0THI U paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6mmoreka [JOK
31 Bune! Termonepenauun 15 wenens
A pea 4 https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEINIOEMKOCTE BEIIECTBA.
32 KonnuecTBO TEIUIOTHI IIPU 16 Henens bubnmorexa LIOK
p . 8 https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuabaTHbBIN TIpolece
IIepBrIil 3aKOH TEPMOIAUHAMUKU U €TO Bubnmoreka IIOK
33 p pMOA 16 nenens H

MMPUMCHCHHUC K U30IIpoLIecccaM

https://m.edsoo.ru/ffOcSefc




HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akoH 17 nenens bubmmorexa LOK
PHPOAE. BTOp A https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
[Tpuniun nevicreust u KII/ TenmoBoit bubmuoreka [JOK
35 17
MaIIHHEL HEASPL ttpsi//m.edsoo.ru/ff0c600a
bubmuoreka [JOK
36 K KII 18
Huicn Kapio w ero A HeAcIs https://m.edsoo.ru/ff0c600a
DKOJOTUYECKHE MPOOIEMBI bubnmoreka [JOK
37 18 nemensa
TEIUIO3HEPTreTUKHU https://m.edsoo.ru/ff0c600a
O06o6maromuii ypok «Moute a
18 HIAIOLUN YPOK JIEKYJIsIpHAst 19 Henes bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI 19 venens bubmmorexa [IOK
yp ) A https://m.edsoo.ru/ffO0c6a50
TEPMOJIUHAMUKI
[TapooOpa3oBaHre U KOHIEHCAITUS. b K
40 pooop i 1 20 Henens nommoreka 11O
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS
41 BIIQYKHOCTH BO3/yxa. HackimeHHbIi 20 venens bubmorexa HOK
AyXa. Lachil A https://m.edsoo.n/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
4 aMoP(bHI)Ie Tena. AHU30TpOnus 21 Hexens bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE MaTepHUaITbI
[InaBnenue u KpucTaIM3aLuUs.
43 VY nenpHas TEMI0TA MJIaBICHUS 21 "enens bubmmorexa [IOK
a ) 8 https://m.edsoo.ru/ff0c6708
CyO6numarus
44 VYpaBHeHUe TeIIoBoro 6ajganca 22 Henens bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820




DJIeKTpU3alus TeJl. DIEKTPUUECKUN

bu6mmoreka [IOK

45 3apsan. JIBa a dJIEK €CK 22 Hene
paa. /1B BHIA SICKTPUIECKHX HeACH https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOIHUKH, TUDIIEKTPHUKU U
46 H(I))J'I OBOJHUKU 33121;)H COXpaHEHUA 23 wenens Bubmaorexa ITOK
YHpOBOA ’ p a https://m.edsoo.ru/ffOc6bec
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHbIH 3JIeKTPUUECKUI 23 wenens buGnnorexa LIOK
y ' P a https://m.edsoo.ru/ffOc6cesd
3apsj
Hanpssk€HHOCTB 2IEKTPUIECKOTO
noJia. [TpuHnun cyrnepro3nmum b K
48 puHII yHIS i 24 Henens n6amoreka 11O
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh 24 nwenens bubmmnorexa LIOK
: fHai. s https://m.eds00.ru/ffOc6f00
[IOTEHINAIIOB
I[TpoBOIHUKHN U TUDIEKTPUKHU B
50 BJIIz:KT OCTaTUYECKOM noI;e 25 "Henens bubnnorexa LIOK
P ’ 4 https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexkTpoéMKocTh. KoHIencaTo 25 Henend
p A p 4 https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MIIOCKOT0
52 KOHIIEHCATOpa. DHEPIU 3apsIKEHHOTO 26 Henensd Bubmorexa ITOK
A pa. p p 4 https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
Jlaboparopuas pabora "U3sMepeHue bub6anorexa LIOK
53 P "p P P \ 26 Henens 1
DJIEKTPOEMKOCTH KOHAEHCATOpa https://m.edsoo.ru/ff0c72c0
[puHimno neiicTBUS U NTpUMEHEHUE b K
54 PUHIAIL [T p 27 Henens nomoreka [{O

KOHACHCATOPOB, KOIIMPOBAJIIBHOT'O

https://m.edsoo.ru/ff0c72c0




armapara, CTpPyHHOTO IpUHTEpA.
DNeKTpOCTaTHYECKast 3aIIUTa.
3azeMyieHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBUS €0
cymiectBoBaHus. [10CTOSAHHBIN TOK.

bubmuorexa [JOK
55 Cuna Toka. Hanpspkenue. 27 uenens 1
https://m.edsoo.ru/ff0c72c0
Conpotusnenue. 3akon Oma jyist
ydacTka 1enu
[locnenoBarenpHOE, MapayuiesibHOE,
CMEUIaHHOE COEIUHEHUE BuG 1OK
nonnoTexa
56 MIPOBOJTHUKOB. JIaboparopHas paboTa 0.5 28 Hexaenst
p A patop p A https://m.edsoo.ru/ff0c7410
«3y4yeHne CMEIIaHHOTO COSUHEHUS
pE3UCTOPOBY»
PaboTta 1 MOIITHOCTB ANEKTPUYECKOTO bubnuorexa [JOK
57 28 Hemens
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3axon OMa 715 OJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
bu6mmoreka [IOK
58 3ambikaHue. JlabopaTopHas pabora 0.5 29 nenens
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/IC ncrtouHnka Toka u
€ro BHYTPEHHET0 COMPOTUBIICHUS»
DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh bu6mmoreka [IOK
59 29 nenens
COIPOTUBIIEHUS] METAJUIOB OT https://m.edsoo.ru/ff0c7ae0
teMriepaTypbl. CBEpXIIPOBOIUMOCTh
DJIEKTPUYECKUH TOK B BAKyyMe. bubnuorexa [JOK
60 . p 30 genens &
CBoMcCTBa 3JIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/ff0c7ae0
[MonynpoBoAHUKH, UX COOCTBEHHAS U
. bubmuorexa [JOK
61 npUMecHas mpoBoAUMOcTh. CBoiicTBa 30 Henens

p—n-nepexoaa. [loaynpoBoaAHNKOBEIE

https://m.edsoo.ru/ff0c84ae




IPUOOPHI

DNEKTPUUECKUN TOK B pacTBOPax U

paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK

62 1 31 "wenens
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.
CaMOoCTOSITeTbHBIN U bubmuoreka [JOK

63 . 1 31 "wenens
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Lmazma
DneKTpuuecKue Mpudopsl U

CTPOMCTBA U X MPAKTUYECKOE

64 yCcTp p 1 32 Henens bu6mmoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O06o0marmuii ypok

65 HIAIOUN yp | 32 Henens bubnnoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme
«nekTpocratuka. [locTostHHBIN

66 Y § 1 33 Henens bubmuorexa [JOK
ANEKTpUYECKUil TOK. TOkH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpEax»
PesepBnblit ypok. KonTposbHas b

67 p yp ; p ) 1 33 Henens noamoreka [JOK
pabota no Teme "DIeKTpOANHAMUKA https://m.edsoo.ru/ff0c8c56
PesepBubIil ypok. O600maromumi ypok

68 P yp mAromun yp 1 34 Henens bubnuotexa [JOK
o TemMam 10 kiracca https://m.edsoo.ru/ffOc8f6¢

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcnl
[TocTostHHBIE MATHUTHI U X
| B3auMO/IciicTBUE. MarHUTHOE MOJIC. 1 1 bubnunoreka LIOK
. Heelst
Bekrop MaruuTHOM MHAYKUMU. JIMHUM https://m.edsoo.ru/ff0c32e2
MarHUTHOM MHIYKLIHUH
MarauTHo€e 1oJie MPOBOIHUKA C
TokOM. OnBIT DpcTeaa. bubmmoreka [JOK
2 . 1 1 Henmens
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c33e6
TOKOM
JlaGopaTtopHast pabora «3yuenue bubnnoreka [JOK
3 1 1 2 "Henens
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c3508
JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.
JlaboparopHas paboTa bubnmnoreka [JOK
4 patop p . 1 1 2 Henensd s
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c3620
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
bu6nmorexa LIOK
5 JBUKYIIYIOCS 3apsDKEHHYIO YaCTULLY. 1 3 Henens
https://m.edsoo.ru/ff0c372e
Cwua Jlopenna. Pa6ota cuitel Jlopenia
DnekTpoMarHuTHas UHAYKIus. [lotok
6 BEKTOpa MarHUTHOM MHAYKIuu. IC | 3 bubmuoteka [IOK
. Henens
MHAYKIHMU. 3aKOH JIEKTPOMArHUTHON A https://m.edsoo.ru/ff0c39cc
nHaykuu Papanes




JlaGopaTtopHnas pabota

nacaJIbHOM KoJIe0aTeIbHOM KOHTYPC.

7 «HccnenoBanme SIBICHUS 4 nenens bubmmorexa LOK
. https://m.edsoo.ru/ff0c3ada
AJIIEKTPOMATHUTHON UHAYKITUN
NHnykTMBHOCTD. SIBIICHUE
8 camouHaykiuu. IIC caMOMHIyKIIUH. 4 Hexens bubnuorexa [JOK
DHeprusi MarHUTHOTO TOJISI KATYIIKH C https://m.edsoo.ru/ffO0c3be8
TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHuueckre ycTpoucTBa U UX
MPUMEHEHHUE: IOCTOSIHHBIC MarHUTHI,
bubmuoreka [{OK
9 3JICKTPOMArHMTHI, JICKTPOABUTATEIb, 5 Hexens
https://m.edsoo.ru/ffOc3be8
YCKOPHUTENH IEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
10 O6o6maromuit ypok «Marauroe 5 bubnunoreka LIOK
HEJEIs
nosie. DJIEKTPOMAarHuTHasE MHIYKLUSD) https://m.edsoo.ru/ff0c3be8
KonTtponpsHast pabora o Teme
11 «MaruuTHoOE 110J1€ 6 Hegens bubmorexa HOK
’ https://m.edsoo.ru/ff0c3d00
DNeKTpOMarHuTHasT WHIYKITUS
CB00OOIHBIE MEXAHUYECKHE
kosneOaHus. 'apmoHnyeckue
12 KoneOanus. YpaBHEHHE 6 Hegens bubmorexa LHOK
7P . https://m.edsoo.ru/ff0c3el8
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpamienue snepruu
JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCHMOCTH bubnunorexa LIOK
13 . 7 Henensa
Mepro/ia MajbIX KoJieOaHuH Tpy3a Ha https://m.edsoo.ru/ff0c3f76
HUTH OT JIJTAHBI HUTH U MacChI TPy3a»
Koneb6arensublit kouTyp. CBOOOAHBIE
bubnunorexa LIOK
14 AJIEKTPOMAarHUTHBIE KOJIeOaHMs B 7 Henensa

https://m.edsoo.ru/ff0c41a6




AmnHanorus MECXKAY MCXaHUYCCKUMHU U
9JICKTPOMAariuTHBIMHA KoJIeOaHHMSIMU

®opmyna Tomcona. 3akoH

bubnunoreka LIOK

15 COXpaHEHUS DHEPIUU B UACATHLHOM 8 Henens
P P https://m.edsoo.ru/ff0c43d6
K0J1e0aTeIbHOM KOHTYpE
[Ipencrasienue o 3aTyxarmux
KoseOaHusX. BeIHYKIeHHBIC
16 MexaHuueckue kosjebanus. Pesonanc 8 Henens buGnnorexa [IOK
’ ’ https://m.edsoo.ru/ff0c4502
BoinykeHHBIC 2TIEKTPOMAarHUTHBIC
KoaeOaHus
[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
17 IIEPEMEHHOI0 TOKa. AMIUIMTYIHOE U 9 Henmensa bubmorexa HOK
Ij ' Y https://m.edsoo.ru/ffO0c461a
JEeHCTBYIOIIEE 3HAYCHHE CUJIBI TOKA U
HaIPsHKEHUS
Tpanchopmarop. [IpousBoacTso
18 repegada 1 norpedieHue ’ 9 Henena bubmotexa HOK
p . P https://m.edsoo.ru/ff0c478c
3JIEKTPUYECKON IHEPTUU
VYCTpoCTBO U MPAKTHYECKOE
MIPUMEHEHHE DIIEKTPHUECKOT0 3BOHKA bubnuoreka IIOK
19 p p > 10 Henenst &
re’Heparopa epeMeHHOro ToKa, JIMHUN https://m.edsoo.ru/ff0c478c
3JeKTponepeay
OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUH.
20 Kp TBTYypa I/ICHOJ‘IB30]faHI/I${p 10 menens bubmorexa LHOK
YIARTYP 5 https:/m.edsoo.ru/ff0c4b74
AJIEKTPOIHEPTUH B TTOBCEIHEBHOMN
JKU3HH
MexaHn4yeckue BOJHBI, YCIOBHS bubnmnoreka [JOK
21 11 menens

pacrtpoctpanenus. [lepuoa. CkopocTh

https://m.edsoo.ru/ff0c4dc2




pacripoCTpaHCHUA U JJIMHA BOJIHBI.
HOHepGLIHBIG " IPOAOJIbHBIC BOJIHBI

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh

bubnunoreka LIOK

22 11 menens
3ByKa. Beicora Tona. TemOp 3Byka A https://m.edsoo.ru/ffO0c4dc2
DIeKTPOMArHUTHBIE BOJIHBI, UX
23 cBoOMcTBa U cKkopocTh. 1lkana 12 Henensa buGnuorexa [IOK
p ’ A https://m.edsoo.ru/ffO0c4dc2
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBEL PAAHOCBI3H U
24 TeI?IeBH eHI/II; PasButue cpencrs 12 Henensa bubnnorexa [IOK
. ' pel 8 https://m.edsoo.ru/ff0c4dc2
cBs3u. Pagnoriokanus
’s KoHnTtponbhas padora «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOc4fde
IIpsmonunelinoe pacopocTpaHeHne
26 CBiTa B OTHOPO Hiﬁ cpe ZPTO‘IC‘{HHﬁ 13 nenens buGnuorexa [IOK
FHOPOA pede. 8 https://m.edsoo.ru/ffOc511e
UCTOYHUK cBeTa. JIyu cBeTa
OTtpakeHue cBeta. 3aKOHbI OTPAKEHUS
27 cBeTta. IlocTpoenue n300paxeHuil B 13 Henensa bubmotexa LOK
) P p A https://m.edsoo.ru/ffOc4dc2
MIJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
BHYTPEHHEe oTpaxkenue. IIpenennHblit b K
28 yTp P pen 14 Henens nommoreka 11O
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOc4dc2
OTpaXKEHUS
JlaGoparopHas pabora «3Mmepenue b K
29 paTopHasd p P 14 Hexens noaunoreka 11O
[OKa3aTesist MPEeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ff0c570e
JIunssl. [TocTpoenue n3obpaxeHuil B
30 muH3e. DopMyiia TOHKOM JIUH3BI 15 Henensa bubmmorexa TOK
- POPMy ' a https://m.edsoo.ru/ff0c5952
VBenuueHue JIUH3bI
31 JlaGopaTtopHnast pabota 15 menenss = bubnmoreka [JOK




«Hccnenosanue cBONUCTB
MU300paXKEHUH B TUH3AX)

Hucnepcus cBeta. CoXHBIN COCTaB
6enoro cBera. L[Bert. JJaboparopnas

https://m.edsoo.ru/ff0c5¢36

bubnunoreka LIOK

32 16 nepens
pabora «Habmoaenne nucrnepcuu a https://m.edsoo.ru/ff0c5¢36
CBETa»
WnTepdepennus ceera. Judpakuus Bu6mmoteka [JOK
33 N 16 venens
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ffOcSefc
[Tonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34 17 nenens
[Tonspuzanus ceera https://m.edsoo.ru/ff0c6230
OnTuueckue NpudbOpPsI U yCTPOICTBA U bubnnoreka [JOK
35 17 uenens
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs https://m.edsoo.ru/ff0c600a
['panu1el mpuMEeHUMOCTH
KJIaCCM4eCKOM MexaHuku. IlocTymnarsl Bbu6mmotreka [JOK
36 N 18 nuenens
CHEUUAIIBHOW TEOPUU https://m.edsoo.ru/ff0c600a
OTHOCHUTEIIbHOCTH
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH.
37 3aMme/yIeHre BpEMEHH U COKpallleHue 18 nenens bubmorexa HOK
P P https://m.edsoo.ru/ff0c600a
JUTUHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN
. bubnuoreka [{OK
38 yacTuIlbl. CBA3b MacChl C SHEPTUEH 1 19 nenens
https://m.edsoo.ru/ff0c6938
HUMITYJIbCOM. DHEPTHUS MOKOS
Konrtponbnas padora «OnTuka.
39 OCHOBBI CIENUATTBHON TEOPUH 19 nenens bubmmorexa [IOK
" P A https://m.edsoo.ru/ff0c6aS0
OTHOCHUTEIIEHOCTH»
®otonbl. Dopmyna [1nanka. DHeprus b K
40 pMy. p 20 Henens noaroreka 1O
U UMITYJIBC (pOTOHA https://m.edsoo.ru/ff0c63b6
41 OTKpBITHE U UCCIIEIOBAHNE 20 menens | bubmmoreka [JOK




dotoaddekra. OnbiTer A. I

https://m.edsoo.ru/ff0c64d8

Cronerosa
3akoHbl hoTodhdexTa. YpasHeHue
42 BﬁHmTegHa nq;b(bomaq);ema 21 Henens bubmmorexa [IOK
. ' s hitps://m.edso0o.ru/ff0c65f0
«Kpacnas rpanuma» ¢portodddexra
Hasnenue ceera. OnwiTe I1. H.
43 JleGeneBa. XMMHYECKOE NEHCTBUE 21 "Henens buGnuorexa [IOK
' https://m.edsoo.ru/ff0c6708
cBeTa
TexHuueckue yCcTpoucTBa U
IIPAKTHYECKOE IIPUMEHEHNE: bu6 K
44 p P 22 nenens uosmorexa O
¢doTorsteMeHT, POTONaATIHK, https://m.edsoo.ru/ff0c6820
COJTHEYHast OaTapesi, CBETOIUO]T
Pemenue 3aga4 mo reme «JIEMEHTBI bubnuoreka [{OK
45 . 22 "Henensa
KBAHTOBOM ONTHKH) https://m.edsoo.ru/ff0c6bcc
Monens atoma TomMcona. OTBITE
46 Pesepdopna no paccesHuro o-yactu 23 nepens buomiorexa LIOK
POOPA p . & https://m.edsoo.ru/ff0c6bcc
[Inanerapnas Mmozienb aToma
bubmmoteka IIOK
47 IToctynartel bopa 23 Henensa
y p A https://m.edsoo.ru/ffOc6ce4
H3nyueHue u moriomeHue GoToHOB
48 I I/I}ll'lqe exoJie aToMa C O H(()I;0 OBHS 24 nenensa bubnmorera OK
p pexXon . a yp A https://m.edsoo.ru/ff0c6df2
SHEpPIruM Ha Apyroil. Buasl criekTpos
BoaHoBEIEe cBOMicTBa yacTUIl. BoIHEBI
e bpoia. KopnyckynapHo- buo OK
49 A€ 5P . PTyCKyIAp 24 nenmens nosmotera Il
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ffOc6f00
BBIHYKJICHHOE U3ITy4YEeHUE
OTKpBITHE PATUOAKTUBHOCTH. OTIBITHI b K
50 p pan 25 Henens noaroreka 1O

Pesepdopmaa mo onpezeneHuo cocraBa

https://m.edsoo.ru/ff0c7018




PaarOaAKTHUBHOI'O U3TYUCHUSA

CsaoticTBa anbda-, 6era-, ramma-
u3aydenus. Bnusaue

bubnunoreka LIOK

51 25 nenens
PaANOAaKTUBHOCTHU HA KUBBIE https://m.edsoo.ru/ff0c7126
OpraHU3MBbl
OTKppITHE IPOTOHA U HEUTPOHA.
M3oTonel. Anbda-pacna. Bubmunorexa IIOK
52 . a-p . 26 "Henensa s
DJIIEKTPOHHBIN M MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0c72c0
pacnaz. ['amma-uznyduenue
DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SnepHEBIe peaknuu. SIMepHBIA PEaKTopP.
53 II OI%JIGMIfI) e CHGKTI/IBI:)I ’ ’ 26 Henena buGnuorexa [IOK
p - 11ep ’ . https://m.edsoo.ru/ff0c72c0
9KOJIOTUYECKHUE aCIIEKThI SAECPHOM
SHEPreTUKU
DneMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo el HaOIIOIEHUS U
e€TUCTPAIlNU JIEMEHTAPHEIX YAaCTHII. bubmnorexa [IOK
54 P pv p 27 "Henenst 1
Kpyrnsiii cron «@yHaaMeHTalIbHbIE https://m.edsoo.ru/ff0c72c0
B3auMojeucTBus. EMUHCTBO
bu3NUYECKOIl KApTUHBI MUPAY
Bup 3sé3nnoro neda. Co3se3nus,
55 SIpDKHE 3BE3JIbI, IJIAHETHI, NX BUIUMOE 27 Henensa bubmmorexa OK
p ’ ’ https://m.edsoo.ru/ff0c72c0
nemkenne. ConHeyHas CHCTEMa
Comnne. ConHeyHass aKTHBHOCT. bubmuoreka [{OK
56 . 28 Henensa
Nctounuk sHeprum CoJiHIa U 3BE31T https://m.edsoo.ru/ff0c74f0
3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKH. 3BE3IBI TJIaBHOI Bubnuoreka IIOK
57 P p 28 Henensa s

MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMEHHBIE

https://m.edsoo.ru/ff0c7838




MPEJICTABJICHHS O TIPOUCXO0XKJICHUHU H
sposroru CoTHIa U 3BE3]

Muineunsbiit [1yte — Hama ["ayakTuka.

[Tonoxxenue u npmxenue CoJiHIA B bubnnorexa [JOK
58 . 29 Henensa
lNanaktuxe. ['anaktuku. YEpHBIEC IBIPHI https://m.edsoo.ru/ffOc7ae0
B sJIpax rajJakTUK
Bceenennas. PasOeranue rajakThk.
Teopus bonbiioro B3pniBa. Bubmunorexa IIOK
59 p p 29 Henensa s
PenukroBoe uznyuenue. https://m.edsoo.ru/ff0c7ae0
MeraranakTtuka
bubnunoreka LIOK
60 Hepemennsie npo0i1eMbl aCTPOHOMUHA 30 Henensa
p p R a https://m.edsoo.ru/ff0c7aec0
KoutponsHas pabora «IJ1eMEHTEI Bubmunorexa IHOK
61 p p 30 Hemensa a
ACTPOHOMHUH U aCTPOPHUUKIY https://m.edsoo.ru/ffOc84ae
Ob6o6maromuii ypok. Pons pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
62 TEXHOJIOTHYECKOI, COUAIILHON U 31 Henensa bubmotexa LOK
. ’ https://m.edsoo.ru/ff0c82ba
ATUYECKOHU cdepax AesITeTbHOCTH
yeJoBeKa
O0o00maromuii ypok. Pois 1 Mecto
63 bu3uKY U ac O}I]-IpOMI/II/I B 31 nenenst bubmmorexa [TOK
\T,p o https://m.edsoo.ru/ff0c84ae
COBPEMEHHOM HAyYHOU KapTHHE MUPa
Ob6o6maromuit ypok. Poib
N3UYECKON TEOPHH B (pOPMUPOBAHUHI Bubnuoreka IIOK
64 ¢ 8 p Gop P 32 "Henensa s
MIPEICTABICHHUHN O (HU3UIECKOM https://m.edsoo.ru/ffOc86fc
KapTUHE MHUpa
Oo0oO6maromuit ypok. Mecto
N P bubmuoreka [{OK
65 bu3nYeCKOi KapTUHBI MUpa B 00IIIEM 32 nenens

Py COBPEMEHHBIX €CTECTBEHHO-

https://m.edsoo.ru/ff0c88be




Hay4YHBIX MPEICTABICHUN O MPUPOAE
66 PesepBHblil ypok. MaruutHoe nose. | 33 Heens Bu6mmotexa [JOK
DJIEKTpOMAarHuTHAs MHYKIIHS https://m.edsoo.ru/ff0c8a8a
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHELHUAIbHOW TEOPHUH 1 33 nenens bubmmorexa HOK
H P A https://m.edsoo.ru/ff0c8c56
OTHOCHUTEJIBHOCTH
Pesepnbiii ypok. KBanToBas ¢usuka.
68 DeMEeHTHI aCTPOHOMHUHU U 1 34 nenens bubmorexa HOK
p A https://m.edsoo.ru/ffOc8f6c
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 63 4 7
ITPOTPAMME
Ouenka Kpurepun onenku

«5»

CraButcd 3a pab0Ty, BBIIOJIHEHHYIO IOJHOCTHIO 0€3 OIMOOK U HEJOUETOB.

«“4»

CraButcs 3a paboTy, BBIIIOJIHEHHYIO TIOJTHOCTHIO, HO MPU HATMYHMU B HEl He OoJiee 0HOM Herpy0oil oImuOKN U OTHOTO HelouETa,
He OoJiee TpEX HEeJ0UETOB.

«3»

CraBurcs, eclii yY€HUK PABUIIBHO BBINOJIHUI HE MeHee 2/3 Bcell paboThl Wil TOMYCTHII He OoJiee 01HOM rpyOoit olnOKy 1
JIBYX HEZ04YETOB, HE OoJiee 0AHOM rpy0oil u oHON HerpyOoii ommoOKy, He OoJiee TPEX HErpyOBIX OMIMOOK, OHON HETrpyOoit
OIIMOKHU U TPEX HEJJOUETOB, NPU HAJTUYUHU YETHIPEX-TISITU HEAOUYETOB.

«2»

CraButcs, €Clii YUCIO OMHUOOK ¥ HETOUETOB MPEBLICUIIO HOPMY JIJISl OLIEHKH «3» WM MPaBUIBHO BBITIOTHEHO MeHee 2/3 Bceit
paboTHI.

«1»

CTaBI/ITC}I, C€CJIM YYCHHUK COBCEM HC BBIITOJIHWUII HU OJJHOTO 3alaHUs.




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Msxkumes I'. 4., Byxosues b.b., Corckuit H.H. ®u3uka 10 k1.

2. A.Il. PermkeBuy. 3agaunuk 1o ¢usuke. 10 -11 ki

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
1. Maxumes I'. 4., ByxoBues b.b., Corckuit H.H. ®usuka 10 k1.
2. A.I1. PeimkeBuy. 3agaunuk mo gusuke. 10 -11 k1.

3. A.E. Mapon, E.A. Mapos. /luakTudeckue MaTepuasl 1Mo (pu3uke.

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Matepwuanbl no ¢pusmnke B EgnHoi Konnekumm LLOP

http://school-collection.edu.ru/collection/fizika

MopTan

https://fizika.ru , http://www.fizika.ru

NHTepHeT-6MbAnoTEKA NO MeToaMKe NpenoaaBaHusa GUsnNKu

http://class-fizik.ru/367-07class.html




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 135955613336665976574499022560335136778487308085
Bnagenew, CypHuH Pycnax Banepoesuy
OeicTevTened C 19.06.2023 no 18.06.2024
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