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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHSI Ha YpPOBHE CPEAHEr0 OOLIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTellbHOM MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c¢ yu€toM ¢eaepaibHOH paboueld HporpaMMbl BOCHUTAHHS U
KOHLIETIIUY TIpernojiaBanus yuyeOHoro npeamera «duszmka» B 00pa3oBaTesbHBIX
OpraHu3aIUAX Poccuiickoit denepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (u3HKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-AESATEIBHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYUTHIBAET HEOOXOAMMOCTh pPeaU3alMi MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU MHpeaMeramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHMsl, TIAHUPYEMBIE PE3YyIbTaThl OCBOCHMS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3nKe BKIFOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3UKH HAa OA30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» o rogam o0yueHusl.

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHaxX MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpysxaroniemM Mupe. IIIKobHbIN Kypc (U3UKH — CHCTEMOOOPa3yOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHHH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosib3oBaHME UM AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMHU M APYTHX.
W3yuyenue ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouiuxcs, B (OpMUpPOBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUH UMH Y4€OHBIX HCCIICJIOBAaHUM.

B ocHOBy kypca ¢usMkud Ij1s ypOBHS CpeaHEro ooOiiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHHSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuail U3 BCEX pa3leioB (PU3MKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepwan Kypca (Qu3Mku
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanus TpejmnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uKkn ¢ pa3BUTHEM OONIeCTBa, a Takke C MHPOBO33PECHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoesa  npuxnaonoui uanpaenennocmu. Kypc (usuku mpeamnosiaract
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocuzayuu peanuszyercs TOCPEICTBOM BBEICHUS DSJIEMEHTOB
COJlep KaHMs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXke OOCYKICHUS
po0JieM pallMOHAIBHOTO MPUPOAONOIb30BAHUS U IKOJIOTHYECKOU 0€301MacHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE€ MOCTPOCHUS (PU3UUECKOU TeOpUuu, poju (HyHIAaAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, T'PaHMIAX
MPUMEHUMOCTH TCOPUH, Ui OIHUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHHA W
IIPOIIECCOB).

CHUCTeMHO-IeSITETPHOCTHBIN TIOIXO0/I B Kypce (DU3UKHU peann3yeTcs: Mpexe
BCETO 3a CYET OpraHU3alHUH DKCIICPUMEHTATBHOU ACATEIBPHOCTH O0YYarOIIMXCH.
Jns  GazoBoro ypoBHS Kypca (U3MKHM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOIIMHA CITMCOK YYCHHYCCKHUX
MpaKkTUYeCKux paboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS M OIICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
o0pa3oBaTeILHOTO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUJIAHUPOBAHUS U
ocHamieHus kaOmHera Qusmku. Ilpm dsToM  oOecmeunBaeTCs  OBJIAJCHUC
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC H3MEPEHHUsI, HMCCICTOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonpimoe BHUMaHWE YACNIACTCS PEIICHUIO PACUETHBIX M KaYeCTBEHHBIX
3amad. [Ipu 3TOM JUIs pacdE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJ1ayd C SIBHO
3aJlaHHOMN (HM3HUECKOU MOJIENBIO, TTO3BOJISIFOIINE TPUMEHSITh N3yUYCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, Tak M HWHTErpUpys 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TpOoTeKaHUs (U3MYECKUX SBJICHUA W TPOLIECCOB B OKPY’KaIOIIEH
XKU3HHU, TpeOyronue BbIOOpa (PU3MYECKON MOJENH JUIsl CUTyallud TMPaKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k marepuansbHO-
TEXHMUYECKOMY OO€CIeYeHHI0 Y4eOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeTHEro o01ero o0pa3oBaHusl JOHKEH U3ydaThbCsl B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (M3MKUA WIM B YCIOBUAX MHTETPUPOBAHHOTO KaOHWHETa
MIPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKiIA. B kabwHeTe (U3WKHA MODKHO OBITH
HE0OXoaMMOe J1abopaTOpHOE OOOpYAOBAaHWE ISl BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padoT U JEMOHCTPAIIHOHHOE
obopyaoBaHue.

JleMOHCTpallMOHHOE  000pyAOBaHHE (OopMHpYETCS B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTU H  OOECIEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (U3HKE KIIOYEBbIX JEMOHCTpAUil Jis
UCCIICIOBAaHMSI ~U3yYaeMbIX SIBICHMA H  TPOIECCOB, OSMIUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIabopatopHoe 0OOpynOBaHME [UIsI YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemMaTHuecKue KOMIUIEKThI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LIENISIMUA U3YYEHUS! (PU3BHKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHME HUHTEpeca M CTPEMJICHHS OOYyYaroIMXCi K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PONM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne ATHX Ieei 00ecrednBacTCsl pelIeHHeM CIEeIyIONNX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:



e TMpHOOpEeTEeHHWE  CUCTEMBl  3HaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJUHAMHKY, KBAHTOBYIO GU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OObsiCHEHUS (PU3NYECKUX SBICHUW B TPUPOAEC U Uil TMPUHITHS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOGHME CHOCOOOB pELIEHUS pa3IUYHbIX 3aJa4 C SBHO 3a/JaHHOM
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM MPHUHITUIOB JEHCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHS YMEHUN NMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CpEIHEro oOIIero
oOpazoBanus orBoautca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipeayaraempiii B mporpamMme 1Mo (U3MKE TNEpedyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JElaeT BbIOOP
MpoOBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHUIYATbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MO3HAHMS

®usuka — Hayka o npupoxae. HaydHble MeTOABl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponbp DJKCriepuMeHTa W TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢u3NYECKUX SBICHUM M mpoueccoB. HayuHble TUmoTesbl.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAay4YHOW KapTHUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe JBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHU.
Cucrema orcué€ra. Tpaekropus.

Ilepemenienue, CKOpPOCTh (CpeIHSII CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTE€pUaIbHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMbI KOOpPAHMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOIHMHEHHOe nBmwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U M[epeMEUICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboHOE majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonmuuennoe  aBuxeHue. [IBMKeHHME  MAaTEpUAIbHOW  TOYKM 10
OKPY>KHOCTH C MOCTOSSHHOW MO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBU>KCHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaOnronenue nBMKeHHUS Tena, OPOIIEHHOTO TMOJ YIjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue ckopocTH pu ABUKEHHUU 110 OKPY’KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenne HEPABHOMEPHOTO ABMIKEHHS C LIEJIbIO OMNPEICIICHUS] MTHOBEHHOMN
CKOPOCTH.

HUccnenoBanne COOTHOLICHUST MEXAY IIyTAMH, MPOWICHHBIMHA TEJIOM 32
MIOCIICIOBATENBPHBIE PABHBIE NPOMEXKYTKM BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue NBHKEeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHimn  otHOocuTenbHOCTM  ['aymumesa.  IlepBeii 3axkoH  HeroToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akon Herotona
JUI. MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA [1711 MaTEepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaArorenus. Cuna Tsxkectu. llepBag kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoabxkeHus1, kauenus). Cuna tpeHusi. Cyxoe
Tpenue. Cuna TpeHus: CKOJIbKEeHUs U cuiia TpeHus mokos. KoadduimeHnt tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTesibHOE IBIKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llneyo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHudeckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: TOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIInH.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABbEME U TTaJICHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIUX B MNPYKUHE H
PE3UHOBOM 00pasiie, OT X AehopMariui.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NmMnynbc MatepualibHOM TOYKU (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrUsl. [ToTreHunanbHas SHEPTHs YIpPYro
nepopMupoBaHHoi  TmpykuHBL.  [loTeHUManbHast  SHEprus Tela  BOJM3HU
ITOBEPXHOCTH 3€MIIH.

[loTenmuanbHple W HENOTEHIMAIbHble  cuibl.  CBsi3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAaHWYECKOW JHEPIUU CUCTEMBI TeEIl.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUHU.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

Uccnenosanue cBsizu pabOThl CHIIBI C U3BMEHEHUEM MEXaHMYECKON SHEpruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Mosiexkyasipaasi puzuka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICMCTBUSI YacCTUIl BelecTBa. MoOJEnu CTpOCHUs Ta30B, XKUIKOCTEW H
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeeil. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mopens  upeanbHoro rasa. OCHOBHOE  ypaBHEHHUE  MOJIEKYJISPHO-
KMHETHYECKOW TEOpUH HJCAIbHOrO raza. AOCONIOTHAs TeMIleparypa Kak mepa
CpEIHEN KWHETHMYECKON SHEPruy TEIUIOBOrO NBWKEHUA dacTul rasza. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akoH [lanpToHa. M30mpouecchl B H€aJbHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Llemoncmpayuu

OmnbIThI, MOKA3bIBAIOUINE JWCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUN.

OmneiThl O AP HY3UN KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Mogens onbita IITepHa.

OnsIThI, JOKa3bIBAIOLIIE CYLIECTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Monens, HuTIoCTpUpyoIias IPUPOAY AABJICHUS Ia3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS HJEANBbHOIO Trasa,
U30IPOLIECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHne mMacchl BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HM3MEPEHMI
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3lyXa B HEMl.

HccnenoBanye 3aBUCUMOCTH MEXKTY apaMeTPaMU COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucteMa. BHYTpEHHssI SHEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U cIocOo0bI €€ n3MeHeHus. KonnuecTBo TeroTel U padoTa. BHyTpeHHss
DHEprus  OAHOATOMHOTO  HWJACAJbHOrO  rasza.  Buuael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y IeNbHAS TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMI0THI IpH TEIIONEpeaaye.

[lonsitue 00 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH tepMmoamHamuku. HeoOpaTuMoCTh TpOIIECCOB B TMPHUPOJIE.

TeruioBpie  MammHbl.  [I[pyHOMOBI  JEUCTBUS  TEIJIOBBIX  MAIlMH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MamuHax. KoadduuueHT mnonae3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT mMOJIe3HOro
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKHY.



TexHudeckue YCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHIUIIUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrUM Tella MPU COBEPIICHUH pPaOOThI: BHUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHYTpEHHEH 3Hepruu (TeMIiepaTypbl) Tea Mpu TeIuionepeaaye.

OnpiIT 1O anuabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATETISI.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammnvie cocmoanusa eéeuiecmea. Dazosvie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOTIOTHAS U
OTHOCHUTEJIbHASI BJIXKHOCTh BO3Ayxa. HachlllleHHBIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHU30TPOIHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcTayuM3aius. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TEI0BOTO OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpPHUalOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIaBJIEHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3/IyXa.

Pa3znen 4. JnexkTpoanHaMuKka
Tema 1. Inekmpocmamuxa
DJIeKTpU3alMs Tel. ODJEKTpUUECKUil 3apsia. JlBa BHIAa JJIEKTPUYECKUX
3apsiioB. [IpOBOJMHMKHM, TUAJIEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 37I€KTpUUECKUN 3aps/I.
Onektpuueckoe mone. Hanpsok€HHOCTh  AnekTpuueckoro mojs. [IpuHuun



CYyHEPIO3ULHAN SJICKTPUUECKUX ToJiel. JIMHUM HanpspKEHHOCTH AIIEKTPUUYECKOTO
TOJIA.

Pabora cun  anekrtpocratmueckoro  mons.  [lorenmuman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOAHWKM © AUANEKTPUKH B SJIEKTPOCTATHYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckne yCTpOHMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHYECKasi 3allliTa, 3a3eMJICHUE DJIIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS MJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM ITOJIE.

DJIEKTPOCTATUYECKAA 3aIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUSI CYHIECTBOBAaHUS DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DJIEKTPUYECKOE COMPOTUBJICHUE. YIENBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenbHOE, NApaJIENbHOE, CMEIIIAHHOE COEAMHEHUE ITPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axoH OMma 15 MOJIHOM (3aMKHYTO#) JieKTpuueckoi 1enu. KopoTkoe 3aMbIKaHKeE.

DJIEKTPOHHAsT ~ MOPOBOJUMOCTH  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DnexkTpudecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKH. CoOcTBeHHast 151 MpUMeCHast MIPOBOAUMOCTD
noJIynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYecKuii TOK B  PacTBOpax M  paciiiaBax  DJIEKTPOJIMUTOB.
DNEKTPOIUTHYECKAs IUCCOLMAUA. DIEKTPOIIH3.



OnekTpudeckuii TOK B razax. (CaMOCTOATENbHBIM U HECAaMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME. amIepMeETp,
BOJIbTMETP, PEOCTaT, HCTOYHHKH TOKA, OJJIEKTpOHArpeBaTelIbHbIC MPHOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBIIN 1101, TaJIbBAHUKA.

Llemoncmpayuu

W3mepeHne CUiTbl TOKA U HAPSDKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UUWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeniaHHOe COeIMHEHUE TPOBOTHUKOB.

[Ipsmoe w3MepeHue SIeKTpoABMKYyIIed cwibl. KopoTkoe 3ambikaHne
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3AYXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTPOABUKYIIEN CHUIIBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmronenue snekrpomsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kiiacce OCYLIECTBISIETCS C
YY4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTEMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nousimusi, CBA3aHHbIE C MU3YYEHHUEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumoresa, (puznyueckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIMS,
napabona, runep6oiia, ux rpadukiu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe JBIKEHUE B KHBOW mpupojae, Auddysus, ocMoc,
TEII00OOMEH >KMBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH M



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
raJIbBaHUKA.

l'eoepaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUH C HCIIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIMIIHUKY, MCIOJB30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JABUIATElb BHYTPEHHEIrO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIE HAHOMATEpPUAlIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHUE 3IIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIC npuoOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

IlocTossnHble  MarHuThl.  B3auMmojelCTBHE  IMOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe mnosie. Bexktop marHuTHOW wuWHAYKUOMHU. [IpuHOun cynepno3unuu
MarHUTHBIX MoJiek. JINHMKM MarHUTHON WHAYKIUU. KapTuHa JUHUI MarHUTHOU
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHOe TMOJie TPOBOJHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHWTHOTO TIOJIA JUIMHHOTO IIPSIMOrO IMPOBOJHHMKA W 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzanmoelicTBre MpoOBOJHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyJIb U HaIlpaByieHUE. [[BUKEHUE 3apSKEHHON YACTUIIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBiieHue BNEKTpOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MarHUTHOU
MHAYKIAHW. OJEKTPOABIKYIIAS CuUla WHAYKOWU. 3aKOH BJIEKTPOMArHUTHOMN
nHaykuuu dapanes.

BuxpeBoe »snekTpuueckoe Tmosie. DJIEKTPOJBIXKYIIAs CUJa HUHAYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenna.

NupaykTuBHOCT. SIBIEHME CAaMOMHIOYKIMH. OJIEKTPOABIKYIIAS  CuUia
CaMOWHIYKIIUH.

DHEeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MNPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEIH >JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3EKTPOHHOIO ITyYKa MArHUTHBIM ITOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3aumopeiicTBie JByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SBneHue IEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh 3JIEKTPOJBIXKYIIEH CHUJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKa.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

M3y4yeHne MarHuTHOTO MOJISI KaTYLIKH C TOKOM.

HccnenoBanue IeHCTBUS TOCTOSIHHOTO MArHWTa Ha paMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nea 5. Kote6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble Konedoanus

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHHMYECKHE  KoseOaHUS.
["apmonnueckue konebanus. Ilepuoxa, wacrora, amrmumryaa u Qaza KoJeOaHUM.
[Ipy>XMHHBIN MasTHUK. MaTeMaTHYECKUM MAsTHUK. YPaBHEHHE TapMOHUYECKHX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATHOM KOJIeOATeIbHOM KOHTYpe. AHANOTus MEXIy MEXaHUYECKUMH U
ANEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akOoH coXpaHEHUs
HHEPrUM B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[Ipencrapienue o 3aryxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BbIiHyX1eHHbIE 3JIEKTPOMarHUTHbIE KOJICOaHMUs.

Ilepemennpiii  TOK. CUHYyCOMAQIbHBIM TIEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOIO TOKA. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHE CWJIBI TOKa W
HaIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedIeHUE AIEKTPUUSCKOM
DHEPrUU. DKOJIOTMYECKHE PUCKHU NPU MPOU3BOACTBE AIEKTposHepruu. Kymbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Llemoncmpayuu

HccnegoBanue mapameTpoB KoJieOaTeNbHOUW cHCTEMbl (IIPYKUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHUIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHHST OT BPEMEHM) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu mocrmenoBaTENTbHOM — COCIMHEHWHM PE3UCTOPA, KaTYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopsvie pabomol

HccnegoBanue 3aBUCMMOCTH TIEpHOJa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

UccnegoBanne TmEepeMEHHOT0 TOKa B LEMA W3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmpoMazHUMmMHbsle 60JIHbL

MexaHnueckue BOJHBI, ycloBUs pacnpocTpaneHus. llepuon. CkopocThb
pacnpocTpaHeHuss W JiuHa BOJHBL. [lomepeyHble W MPOJOJNBHBIE BOJIHBI.
HNuTepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBsI3U U TelleBUAeHUA. Paaronokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTHMKA B TEXHUKE WU MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTONIEPEYHBIX U MPOI0IHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4acTOTOM KoJeOaHUM.



HccnegoBanue  CBOWCTB — 3JEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckass ontuka. IIpsAMONIMHENHOE paclpoOCTpaHEHHE CBETa B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBeta. 3aKOHBI MPeTOMIICHHS cBeTa. AOCOJIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. l[IpenenbHbIi yroia MNOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CiioxHbI cocTaB O6enoro cseta. LIBer.

CobOuparouue u pacceuBaromve JMH3bl. Tonkass nmH3a. DokycHoe
pacCTOsIHME W ONTHYECKash Cujla TOHKOM JuH3bl. IlocTpoeHue nzoOpaxeHUil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHUKHU.

BonnoBas ontuka. Wurepdepenuuss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHWS MAaKCUMyMOB M MHUHHMYMOB B HHTEp(EpPEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YCIoBUE HaOMIOACHUS
[JIABHBIX ~MAKCUMYMOB TIpH  MaJ€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoiiCTBA W MPAKTHUECKOE MPUMEHEHHE: OYKH, JIyNa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaT, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENHOE pPACIIPOCTPAHEHHWE, OTPAXKEHHE M IPEJIOMIICHHE CBETA.
OnTuyeckre mpuOOopHI.

[TonHOE BHYTpEeHHEE OTpaxeHne. Moiesib CBETOBOIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300paKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI ClIeMAJILHO TEOPUU OTHOCUTEIbHOCTH

['pannnpl  OPUMEHHMOCTHM  KJIACCMYeCKOM  MexaHuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHM M COKpAILCHUE
JUIVHBI.

OHeprus 1 UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsI3p MacChl C JHEPrUEH U UMITYJIBCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOSI.

Pa3nen 7. KBanroBasi puszuka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®otonbl. opmyna [Inanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOM. DHEPrust
U UMIyJbC (pOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotoapdexra. YpaBuenue OiiHmTeiiHa 11 poTodPdekra. «KpacHas rpaHunar
dboTorddekra.

JHaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U TMPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUrO o -4acTHIIL.
IImanerapHas Mmognens aroma. Iloctrynarsl bopa. M3sinydyeHune u moriomeHue
(GOTOHOB MpU TMEpexojie aToMa C OAHOIO YPOBHS SHEPruU Ha Jpyrod. Bumbl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBoOVicTBa yactul. BomHel ne bpoiina. KoprnyckyisspHO-BOJIHOBOM
JTyaTnu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
OnpeneneHue IIMHBI BOJIHBI JIa3epa.
HabGmronenue nuHeRvaTbIX CIIEKTPOB U3TYUEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCIEpPUMEHTBI, JOKA3bIBAIOIIME CII0OKHOCTh CTPOEHHUS sapa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopma 1o ompespenieHHI0  cocTaBa
paauoakTuBHOro wu3nmydeHusi. CpoiicTBa anbga-, Oera-, TaMma-U3Iy4YCHUS.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE NpoTOHAa U HelTpoHa. HykionHas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnaa. ONEKTPOHHBIH M MO3UTPOHHBIA Oera-pacmnan. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3U HYKJIOHOB B sajipe. Snepubie cuibl. JledekT maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
Anepnswiii peaktop. TepmosiaepHsiii cuHTe3. [IpobOieMbl U MEPCHIEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI AIEPHOU SHEPTETHUKHU.
OnemeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.
MeTobl HAOMIOEHUS U PETUCTPALIMU DJIIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hr3nueckoil KapTUHBI MUpA.
TexHUYEeCcKHe yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
Buinbcona, simepHbIil peakTop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHM3UPYIOIIHUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi
HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTBbI ACTPOHOMUM M ACTPOPU3UKHU

Drarnbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMHHU.

Bupn 3Bé3gHoro neba. Co3Be3ausi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeyHnas cucrema.

Connne. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlMarpamMma «CIIEKTpajbHbIM KJacc —
CBETUMOCTB». 3BE3]IbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» [JI1 3BE3J TJIABHOW MOCIIEIOBATEIBHOCTH. BHyTpeHHee CcTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitounu CoJIHLA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u npwxenue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE NBIPHI B sApaX
TaJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0eranme rajiakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUYECHHE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HaGmoenust HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENCHUs MMOJ0KEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Pony Qusuku u acTpoOHOMHUM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAILHOM M 3TUYECKOU cepax AesaTebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (OpPMHUPOBAHMM TIPEACTABICHUM O (QU3NYECKON KapTHUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3€M C KypCaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOIOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pumyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKIHMH HA OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TFIOCKUX PUTYp ¥ 00BhEMA TEll.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM NpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPHUCTALIMYECKON PEMIETKH, CHEKTPaIbHBIN
aHaJn3.



l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX PV,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeusi: JNWHUU BJEKTPOIEpeay, TEHEpaTop TMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajap, paauoNpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TIpenmera «®Du3nKa» Ha YPOBHE CpPEIHETO OOIIEero
oOpa3oBanus (06a30BbI YPOBEHB) JOKHO OOECTICUNUTH JOCTHIKEHUE CIICIYIONTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOTo npenmMera «Dusnka» T0IKHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOydYarolmuxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JUYHOCTH, CUCTEMOW ILEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE pEAU3AlMA OCHOBHBIX HAaIPaBICHUI
BOCIIUTATENBHOUN ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATUE  TPAJAMIIMOHHBIX  OOIEYETIOBEYECKMX  T'YMAaHUCTHUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlNy;

YMEHUE B3aMMOJECHCTBOBATH C COIUAIIBHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITENIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN rpaXKJaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, AOCTHUXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAYyYHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3nuyHbiM cdepaMm MpodeccruoHalIbHON esATENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOM M TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYphbl, OCO3HAaHUE IJI00ATBHOIO
XapakTepa dKOJOTHYECKHUX Ipodiiem;

IUTAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUI B OKPYKaIOLIEH Cpele HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

pacIIMpPEHUE OIbITA JEATEIBHOCTH SKOJIOIMYECKOW HAINPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAY4YHOH JEATEIIbHOCTH, TOTOBHOCTH B IIPOLIECCE
u3ydeHus: (U3MKA  OCYLIECTBISATH  IPOEKTHYHD M HCCIEIOBATENbCKYIO
NeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITENIbHO  (popMylupoBaTh M aKTyalU3WpOBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeIIATh LEIU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTH M MPOTUBOPEUMs] B  PacCMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS] MPOOJIEMbl ¢ yU4ETOM aHalM3a WMEIOIIHUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B ICSTEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATH W  BBIMIOJNHATH pabOTy B  YCJIOBHSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBare/ibCKie 1eHCTBUSL:
BJIQJIETh HAYYHOW TEPMUHOJIOTHUEH, KIIFOYEBBIMU MOHSATUSIMHU U METOJAMU
bu3nuecKoil HayKH;



BJIa/IETh HABBIKAMU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHOM NeATEIbHOCTH
B 00JaCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJEp)KaHUs, MPUMEHEHHIO Pa3IUYHbIX
METOJI0B IO3HAHUS;

BJAJE€Th BHUJAMU JIEATEIBHOCTU 110 IOJIyYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh [PUYMHHO-CIICCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl I J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh IIOJIYYCHHBIE B XOJE€ PEIICHHS 3aJadyd Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHbIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTh 3HAaHHUS MO (U3UKE B MPAKTHUYECKYIO 00JIacTh
XKU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEU, TIPEIaraTh OPUTMHAIbHbBIE OAX0Abl U PELICHMUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEILICHUS.

Pa6ora c undgopmanmueii:

BJIQJICTh HABBIKAMHU MOJIyYEHHS] MHPOpMaLHUU (PUIUYECKOTO COJEPKAHUS W3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTH3alMI0 U HHTEPIPETAlNni0 MHPOPMAIMU pa3IMYHBIX BHUJIOB U (popm
IpEe/ICTaBJICHMUS;

OLICHMBATh IOCTOBEPHOCTh HH(POpMAIIIH;

UCIIOJIb30BaTh  CpEICTBAa HMH(POPMALUMOHHBIX M  KOMMYHHKalMOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHBHBIX, KOMMYHMKATUBHBIX U OpPraHU3alMOHHBIX
3a1ad ¢ CcOoOMIOJIecHHeM TpeOOBaHUN JSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPecypcocOepeKeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEp>KaHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs1 UHPOPMALIUU U LEIEBON ayIUTOPHUH, BEIOUpAas ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:
OCYIIECTBJIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
NESTEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(PIMKTHBIX CHUTyallMd M CMSr4arth
KOH()JIUKTHI,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HUCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

IOHMMAaTh M MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4éTOoM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh 1M  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTHMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTbh pold C y4€TOM MHEHHMI Y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAau€CTBO CBOEr0 BKJIAJa M KaXJOro Y4YacTHHMKAa KOMAHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeqiaraTh HOBBIE MPOEKThI, OLEHUBaTh HUIAEH C MO3UIUM HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHBHOE CTPATETMYECKOE IMIOBEJICHUE B Pa3IUUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBepcaJbHbIe y4eOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBISATh MO3HABATENbHYIO JIESITENIBHOCTh B OOJAcTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSTENIbHO COCTaBJIATh IJIaH PEIICHHS PAcuyE€THBIX M KAaueCTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS MPAKTUYECKOW padOThI ¢ YUETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKHU y4eOHOIro MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHU;

Jenatb OCO3HAHHBIA BBIOOp, ApPryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAHWIMH B 0O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTEJVICKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIa/JI€Th  HaBbIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM Kak  OCO3HAHMSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMU;



MCIIOJIH30BATh MPUEMBI pehICKCUH JIJIs1 OTICHKU CUTYAIINH, BHIOOpa BEPHOTO
pelIeHuUS;

YMETh OIICHUBATh PHUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHS 10 HX
CHIDKCHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JpYyTUX TMIPU AaHAJU3€ pe3yJIbTaToOB
JESITENIbHOCTH;

NpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHl JPYTHX TIPH aHAJM3€ pPe3yIbTaTOB
JESITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npornecce MOCTHXKEHMSI JTMUYHOCTHBIX PE3YJILTATOB OCBOCHMSI MPOrPAMMBbI
no ¢u3uMKe IsI YPOBHS CpPEAHEro oO0Iero oOpa3oBaHus Yy OOyYarolmuxcs
COBEPIICHCTBYETCS AOMOITMOHAIEHBIN HWHTEJUICKT, MIPEAOJIar afOIIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTUS COOCTBEHHOM AMOIIMOHAIILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMs, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJalTUPOBAThCS K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEMJICHHE K JOCTI)KCHHIO TIETH U
yCrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CITOCOOHOCTh TOHUMATh MOIIMOHATIFHOE COCTOSTHHUE
JIPYTUX, YYUTHIBaTh €ro TMpPH OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATBHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKHU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl TNPUMEHEHHS] HM3YyYEHHBIX (PU3MUECKUX Mojeneil:
MaTepHuaibHas TOUYKa, UHEpIUAIbHAs CUCTEMA OTCUYETA, A0COIIOTHO TBEPJIOE TENO,
WJICaJbHBIN a3, MOJIEJIM CTPOEHHUS Ta30B, JKUIAKOCTEU U TBEPIBIX TEJ, TOUEUYHBIN
AIIEKTPUYUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1aY;



pacmo3HaBaTh (pU3NUECKHE SBICHUS (TIPOIECCHI)  OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpPUU CTPOCHHUS BEIIECTBA U
AJEKTPOJAUMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJUHENHOE
JBIDKCHUE, CBOOOJHOE TMMaJICHUE TeJl, JIBM)KEHHE IO OKPY)KHOCTH, HWHEpIIUS,
B3auMojieiicTBre Ten, auddy3us, OPOYHOBCKOE ABMKCHHUE, CTPOCHUE JKHUIIKOCTEH
U TBEPIBIX TEJ, M3MEHEHUE 00hEMaA TEN MPU HarpeBaHUM (OXJIAKICHUN), TEIJIOBOE
paBHOBECHE, HCHApPEHHE, KOHJCHCAIMs, IUIABJICHUE, KPUCTAUIM3AlUs, KUICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
COCyZ€, CBSI3b MEXAY NapaMeTpaMyd COCTOSIHHSI Tra3a B  HM30IPOILECCax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OTMCBHIBATh MEXaHWYECKOE JBHIKEHHUE, HCIOJIB3YS (PU3MUECKHE BEIUUUHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tella, Cuia,
MMIYJIbC TE€JIa, KHHETUYECKAasl SHEPrus, NOTEHUHAIbHAS SHEPTUsl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTb;, IIPM ONHUCAHUHM MPABUIBLHO TPAKTOBAThH
(GU3NYECKUI CMBICT MCIOJIB3YEMbIX BEIWYWH, WX OOO3HAYCHHUS W EIUHMUIIBI,
HaxXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DPM3UYECKYIO BEIMYUHY C JPYTUMHU
BEIIMYMHAMU,

OIUCBHIBATh M3YYECHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SBJICHUS,
UCIIONB3Ysd (U3WYECKUEe BEIMYMHBI: JaBJIEHHE Ta3a, TeMmIleparypa, CpemaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JBMIKEHUS MOJICKYJ, CPEIHEKBAApATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThl, BHYTPEHHSS] SHEprus, pabora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICH HCHOJb3yeMbIX BEIMYHMH, WX
0003HaYCHUSI U CIWHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYEHHBIC AIEKTPUUYECKUE CBOMCTBA BEUIECTBA U JICKTPUUECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUYUHBI: DJICKTPUUECKUM 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
NP ONHCAHWHM TIPABWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEeMbIX
BEJIMYMH, WX OO0O3HAUCHMS W EIWHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (PU3WYECKUE TPOIIECCHl U SIBICHUSI, UCTOJIb3Ys (HU3NYECKUE
3aKOHBI W MPUHIUNBL: 3aKOH BceMupHOTo TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM OJHEPruu, 3aKOH COXPAHECHUs HWMITYJIbCa,
MPUHLUIT CYNEPIO3UIMA CWJI, NMPUHUMUII PABHONPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA, T'a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW YHEPTUU TEIUJIOBOTO JIBUKECHUS MOJICKYJ C
aOCOIOTHOM TeMIiepaTypou, MepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsAna, 3akoH KynoHa, mpu 3TOM pa3iauyarh CJIOBECHYIO



(GbOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPAaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHITh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIMH, NTPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJb30BAHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HUCCJIEJAOBAHUIO (PU3WYECKUX SIBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HU3MEPEHUU, MPU HTOM
dbopmynupoBaTh MpoOJieMy/3aady ¥ TUMOTE3Y Yy4eOHOTO OKCIIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
TOM BBIOHMpaTh ONTUMAJIBHBIA CIOCOO0 M3MEPEHUS W HWCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCIENAOBATh  3aBHCHMOCTH  MEXIy  (U3UYECKUMH  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUpOBaTh Pe3yibTaThl IMOJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B
BU/JIC TAOJINIT ¥ TPa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHNUS,

cobJroAaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUHN UCCIICIOBAHUN B
paMKax y4eOHOTro »JKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
JESATEILHOCTH C HMCIOJB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyI0BaHUS;

pemiaTh pacu€THble 3aJa4d C SBHO 3aJaHHON (PU3MYECKOM MOJIENbIO,
UCTIONB3YS (hHU3UUECKHUe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACIITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PEIIeHHs, MPOBOJIUTh PAaCU€Thl U OIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIESCKOW BEIIMUNHBI,

peraTh KaueCTBEHHBIE 33/1aUl: BBICTPAUBATh JIOTHUECKH HEMTPOTHBOPEUYHBYIO
[ENOYKY PaCCYyXJCHUH C OMOpOH Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYECKHe ABIICHUS,

UCTIOJIb30BATh npu  pemieHud  y4eOHbIX ~ 3aJad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJOTHH TSI IONCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIpeJICTaBJIeHNs y4eOHOM U HAyYHO-TIOMYJISIpHON MH(OpMaIUK, MOTy4YeHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTyIaeMyr0 HH(HOPMAIIHIO;

MIPUBOJNUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TPOIECCOB OKPYXKAIOIIET0O MHPAa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHYCCKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOMN JKHU3HU
JUTst o0ecriedeHus: 6€30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHUUYECKUMU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpelIe;

paboTaTh B TpyHIe C BBHINOJHEHHEM pAa3jMYHBIX COLHMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYyNMbl, PAIMOHAIBHO pACIPENETsATh OOS3aHHOCTH U
IJJAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCCMaTPUBAEMOM IPOOIIEMBI.

K koHny oOyuenus B 11 KJjacce mnpeaMeTHble pe3yibTarbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LETOCTHOCTh U EIUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTBIBATh TPAHULBI TMPUMEHEHUS H3YyYEHHBIX (U3UUYECKUX MOJEIEH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO siipa NMpH PELIEeHUH (PU3MUECKUX
3aj1ad4;

pacrio3HaBath (U3UYECKUE SIBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3UKHU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JACUCTBUS TOKA, B3aMMOJEHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasE HWHIAYKLUWSA, JEHCTBHE MAarHUTHOIO TIOJsA Ha
IPOBOJHUK C TOKOM M JBIKYILIMNCSA 3apsl, 3JIEKTPOMArHUTHbIE KOjeOaHus u
BOJIHBI, MPSIMOJIMHEWHOE PACHpPOCTPAHEHHE CBETa, OTPaKEHHUE, MNPEJTOMIICHUE,
uHTEeppepeHus, audpakuuss U TOJApU3ALMs  CBeTa, JUCHEPCHs CBETa,
dboTtoanekTpudeckuii 3phexT (hoTod¢heKT), cCBeTOBOE AaBieHNE, BOSHUKHOBECHHE
JMHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs
paZMOaKTUBHOCTb;

OMKCHIBATh H3YUYEHHBIE CBOMCTBA BEILIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), MCMONb3Yd (U3HUECKUE BEIUYUHBL:
IEKTPUYECKUI 3apsl, CWJIa TOKa, AIEKTPUUECKOE HANPSDKEHHE, DIEKTPHUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Ammepa, cuna JlopeHua, HWHIYKTHBHOCTD
KATYIIK{, 3HEPrusl 3JEKTPUYECKOIO0 M MArHUTHOTO MOJEH, MEePUOo] M YacToTa
KojeOaHuN B KoJeOaTeNTbHOM KOHTYpe, 3apsl M CHjia TOKa B Tpollecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuh, (OKYCHOE pacCTOSIHHE U
ONTHYECKass CHUJIAa JIMH3blI, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (HU3UUECKUUN
CMBICII HCIOJBb3YEMBIX BEJIMYMH, WX OOO3HAYEHUSI W E€IUHULbI, YKa3bIBaTb
bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;



ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YA
(dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (DOTOHA, IEPHO]T TIOJTypaciiaja, SHEPTUs CBI3U
aTOMHBIX SIJIEp, NPU OIMCAHWM TPABWIBHO TPAKTOBAaTh (DU3WUECKUN CMBICI
WCITOJIB3yeMbIX BEJMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIaHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTHMHU BEIMYWHAMU,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHaJM3UPOBaTh (PU3UYECKUE IPOILIECChl U SIBJICHUS, UCIOIB3Ys (HU3UUYECKHE
3aKOHBI M TPUHLMIIBLL: 3aKOH OMa, 3aKOHBI MOCJIEA0OBATEIBHOTO U MapasjIeIbHOIO
COCIMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH B3JIEKTPOMAarHUTHOMN
WHYKINH, 3aKOH MPSMOJMHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA Mid (oTodddexra,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHUs HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOr0 4HMCIa, OCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3andyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHUE U YCJIOBUSA (TpaHULbI, O00JACTH)
MPUMEHUMOCTH;

OTPENIEIIATh HANPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh W OMNKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCIEPUMEHTHI MO UCCIASAOBAHUIO (DU3UMYECKUX SIBJICHUN U
MPOIIECCOB C HCMOJb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHI: IPU 3TOM
dbopmyupoBaTh IpoOiieMy/3aadyy M THIOTE3Y YYEOHOTO OSKCIEPUMEHTA,
coOMparTh YCTAaHOBKY W3 MPEIJIONKEHHOIO0 OOOpY/IOBaHUS, MPOBOIAUTH OIBIT U
bopMyIUpOBaThH BBIBOHI,

OCYILIECTBIISTh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUsI U HMCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpSIMBIX W3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUJE TaOJUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

coOmro/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATEILCKOW U IMPOCKTHOU
JEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPaTOPHOIO
000pyI0BaHUS;

pemiath pacuéTHbIe 3a7a4d C SBHO 3aJJaHHOW (U3UYECKONW MOJIEIIbIO,
UCIIOJB3Ys (PU3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIu3a YCIOBUS 3aJ1auu



BbIOHpaTh (PU3UYECKYIO MOJEINb, BBIACIATh (DU3MUECKHE BETUYUHBI U (DOPMYIIHI,
HeoOXonuMble U €€ pelIeHus, TPOBOIUTH PACUYEThl M OLIEHUBATh PEaTbHOCTD
MOJYYSHHOTO 3HaYCHHsI (PU3MUECKON BETUYHMHBI;

pelaTh Ka4eCTBEHHBIE 3a7a4i: BEICTPAUBATH JIOTMYECKH HETIPOTUBOPEUNBYIO
[IETIOYKY PaCCYXJIEHHI C OIMOpOi Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SBICHNUS;

UCTOJB30BaTh  MPH  pEIIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
nH(GOPMAaLIMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAIIIH
U TIPEJICTaBJICHUS Y4eOHOW U HayYHO-TIOMYJIAPHON MH(POPMAIIUH, TOTyYSCHHOH U3

Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKU aHATM3UPOBATH MOTy4yaeMylo HHPOPMAILIUIO;

OOBSICHATh TMPHUHLUIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUUYECKUX

YCTPOMCTB, pa3nnuyaTh yCIOBHS WX OE30MaCHOTO MCIOIH30BaHUs B TIOBCEIHEBHOM

KHU3HU,

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIErO0 MHpAa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUS TO (U3MKE B TMOBCETHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacHOCTH MpHU OOpALEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 30POBbSI M COOIIOICHUS HOPM 3KOJIOTHYECKOTO
IOBEJICHUS B OKPYKaloIIeH cpene;

paboTaTh B TpyNIe C BbBIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PANMOHAIBHO paclpeneisTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CHUTYyAIlHsX, aJleKBaTHO OIICHHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUS
bubmnoreka LIOK
1.1 ®du3uKa 1 METO/IbI HAYYHOT'O TTO3HAHUS 2 httos://m.edsoo.ru/ 74 1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmnoreka LIOK
2.1 K
HHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlpnamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bF72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuoteka [IOK
' TeOpUH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubnnorexa [HOK

@da30BbIE IEPEXOABI

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



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

Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK

41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
4. [TocTosAHHBIN 351EKTpUUECKHU TOK. TOKH B 1 bubnuoreka [JOK

' Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 21

PesepBHOE Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
11 MaruauTHOe 1ose. DJIeKTpOMarHuTHast 1 1 3 bubmmoreka [IOK
' VHTYKLS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuyecKue 1 31eKTPOMarHuTHhIE 9 1 bu6mmoteka [LIOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6nmmoreka [IOK
23 Onrriia 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OcHOBBI cieIIMaILHON TEOpUN bubnnoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6mmoreka [JOK
4.1 i
DIICMEHTBI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue aroma 4 bu6muoreka [IOK



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

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

4.3

ATtoMHOe sApo

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

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPHU3IUKU 7 ﬁgi?;;ZZiiﬁ3§f4lc97c
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o061mato1iee MOBTOPEHNE 4 ﬁ;i?/?riﬁiiiﬁglffﬂwk
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka KonTpoabnbie | IIpakTudeckue
n/n Bcero U3yYeHUs oOpa3zoBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
®du3nka — HayKa 0 IpUpOJIE.
1 Hayunsie MeTgK Bl nofoHlfﬂ 1 bubmorexa LIOK
" 8 01.09.2023 | https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Posb 1 MecTo ¢uzuku B

2 (dhopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [IOK
Hay4YyHOW KapTHUHBI MUpAa, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH JIeATEIbHOCTH JIFOIei
MexaHnuyeckoe JBUKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO 1 but6mmoreka [JOK
neuxkenus. [lepemerienne, CKOpocTs, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubmmoreka [IOK
JBYOKEHUE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [LIOK
JIBIDKEHUE 15.09.2023 | https://m.edsoo.ru/ff0c372¢

5 CBoOonHOe masieHue. Y CKopeHue 1 bubnnoreka [IOK
¢BOOOIHOTO ITaIEHUSA 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHUE.

7 JBrm>keHre MmaTepruaaibHOU TOUYKHU MO 1 bubmorexa [TOK

P 22.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 Macca tena. Cuia. [punnun 1 bu6muoreka [LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

CYIEPIO3UIHK CHl. Bropoii 3akoH 29.09.2023 | https://m.edsoo.ru/ff0c3be8
HprotoHa a1t MaTepualibHOM TOUKU

9 Tperunii 3akoH HeroToHa 1151 bubmmoreka [IOK
MaTepUaIbHBIX TOYEK 04.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TsAroreHus. Cuna

10 Tsokectu. [lepBas kocMuueckas bubmmorexa [IOK

P 06.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

1 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagduiument tpenus.

12 Cuia cgn OTI/IBJIe}(IbI/Iq:I 1? )71 BI/I)Pi(eHI/II/I bubmorexa HOK

P I 13.10.2023 | https://m.edsoo.ru/ffOc3f76
TeNa B KUAKOCTU WJIH ra3e
[TocTynaTenbHOE ¥ BpamaTeabHOe

13 JBHKEHHE a0COTIOTHO TBEPAOTO Tea. bubnnorexa [JOK
MowmenT cuitbl. [1nedo cuibl. YcnoBus 18.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeJIa
HNMnynec MaTepuanbHOM TOUKH,

1 CHUCTEMBI MaTePUATTbHBIX TOUEK. bubnnoreka [IOK
Nmnynbe cuiibl. 3aK0H COXpaHEHUS 20.10.2023 | https://m.edsoo.ru/ff0c43d6
uMnynbsca. PeakTuBHOE IBHKEHHE
[TpuntMn oTHOCUTENBHOCTH [ anmuies.

15 HuepuinanbHble CUCTEMBI OTCUYETA bubmmorexa LIOK

pil . ’ 27.09.2023 | https://m.edsoo.ru/ff0c3be8
[IepBsbiit 3ak0oH HproTOHA
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunerndeckast sHeprus bubnmnoreka [IOK
MarepuanbHoil Touku. Teopema 00 25.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOWH SHEPTUHU

17 [ToreHunanbHas SHEPTHSL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c4502

[ToTeHnmanbHast SHEPTUS YIPYTO
nedopMUpOBaHHOM NMPYKUHBI.
[lorennmansHas sHEpPTUs Teaa BOIU3U
MIOBEPXHOCTHU 3eMJIU

27.10.2023

https://m.edsoo.ru/ffOc461a

18

[ToreHnManbHBIE U HETOTCHIIUATBHBIC
cuitbl. CBsA3b paboThI
HETMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJ.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUH

08.11.2023

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopuas padora Ne 1
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJia Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa

10.11.2023

20

KonTtponpsnast padora Ne 1 o teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXPAaHEHHUs B MEXaHUKE)

15.11.2023

bu6nmoteka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE [TOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOI TeoprH. bpoyHOBCKOE
nswxenue. uddysus

17.11.2023

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep ABUKCHUA U
B3aUMOJICHCTBUS YaCTHL] BELECTBA.
Mogenu cTpoeHus ra3oB, ) KUIKOCTEU
Y TBEPIBIX TEN

22.11.2023

23

Macca monekyn. Konmnuectso
BemecTBa. [locrossaras ABoraapo

24

Tennosoe paBHOBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp

24.11.2023



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

Lenbcus

Wneanpuerii raz 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBHenue MKT 29.11.2023 | https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIIepaTypa Kak Mmepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [IOK
JIBIKCHUSI MOJIEKYIT. Y paBHECHHE 01.12.2023 | https://m.edsoo.ru/ffOc511e
Menneneesa-Knaneiipona

27 3akoH [lanpToHa. ["a30BbIe 3aKOHBI 06.12.2023
Jlaboparopnas pabota Ne 2

o8 «MccnenoBanue 3aBUCUMOCTH MEXKTY
napameTpaMH COCTOSHUS 08.12.2023
pa3pesKeHHOTro ra3a»

29 H3omporeccsl B UI€aIbHOM rasze U ux bu6mmoteka LIOK
rpaduveckoe MmpeacTaBIcHIEe 13.12.2023 | https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 croco0sl €€ n3MeHeHus. Koianuectso bubnnoreka [IOK
TEIJIOTHI U paboTta. BHyTpeHHsIs 15.12.2023 | https://m.edsoo.ru/ff0c5952
DHEPTHUSI OTHOATOMHOTO UICATHHOTO
raza

31 Buas! Terionepenaun bubnmorexa [JOK

20.12.2023 | https://m.edsoo.ru/ff0c5¢c36
VY nenbHast TEII0EMKOCTD BEIIECTBA.

32 KonudecTBo TEIoTs! Ipu bubnmnoreka [IOK
Teruonepenaye. AnuadbaTHbIN 22.12.2023 | https://m.edsoo.ru/ff0c5¢c36
nporecc

33 [TepBbIil 3aKOH TEPMOTUHAMHUKH U €TO bubnuoteka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IpUMEHEHHE K H30IPOIIECCaM 27.12.2023 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumoc OLIECCO
34 pu (I)) ZH}B;TOTZ; I3)aIL<I0H o bubmorexa HOK
pUpoAs. S0P 29.12.2023 | https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHI
35 [Tpunuun aeicteus u K11 TerutoBoi bubnuorexa [JOK
MallHBI 10.01.2024 | https://m.edsoo.ru/ff0c600a
K
36 Hukn Kapnao u ero KI1/] 12.01.2024
37 DKoJ0rn4ecKue NpoodaemMbl
TETI0HEPTEeTHKN 17.01.2024
38 Ob6o6maromuit ypok «MosekysspHas bu6mmoteka [LIOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) 19.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponpsnast padora Ne 2 mo Teme
39 «Monexkynspnas ¢puznka. OCHOBBI bromiorexa LIOK
YU ’ 24.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIUTHAMUKI
40 [TapooOpazoBaHue u KOHIEHCALIHS. bubnuorexa [LIOK
HcnapeHne u KkunexHue 26.01.2024 | https://m.edsoo.ru/ff0c63b6
AOComI0THAs M OTHOCUTETbHAS
41 u . bubnuoreka [JOK
BADKHOCTD BOSAYXA. HACHIICHIRH 31.01.2024 | https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue n
A
o | e oo
P A 02.02.2024 | https://m.edsoo.ru/ffOc65f0
kpucraubl. COBpeMEHHbIE
MaTepHaIbI
II .
8 Viemsman rentora nranseis BuSmiona LIOK
A ' 07.02.2024 | https://m.edsoo.ru/ff0c6708

Cybnumanus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bub6mmoteka [IOK

44 YpasHeHHe TEII0BOro bananca 09.02.2024 | https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tejl. DIEKTPUIECKUM
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmorexa HOK
PAA. A p 14.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBogHMKH, TUANESKTPUKH U
46 H(E)JI HOBO HI/JIIKI/I 3aK(F))H COXpaHEeHUs bubmorexa LOK
YHpOBOA ' P 16.02.2024 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiia
BsaumoneiicTBue 3apsaoB. 3aKko
47 K HI/(I)ﬁaHTI;qTe?II;I{LIﬁ :I:II?K: Hqgc::nﬁ buGnnorexa LIOK
Y ' P 21.02.2024 | https://m.edsoo.ru/ff0c6ced
3apsiz
Hanps>k€HHOCTB 271EKTPUYECKOTO
48 nons. [puHuun cynepnosuumuu bubnnoreka [IOK
AJICKTPUYCCKUX ToJied. JInHum 28.02.2024 | https://m.edsoo.ru/ffOc6df2
HANPSLKEHHOCTH
Pabota cun anexkTpocTaTuueckoro
49 nond. ITorennuan. PazHocts bubmmorexa [JOK
’ ' 01.03.2024 | https://m.edsoo.ru/ffOc6f00
MMOTEHIHATIOB
ITposo ) (S
50 3J1peKli ii:::uiji;»al:f;: - bubmmorexa [TOK
P ’ 06.03.2024 | https://m.edsoo.ru/ff0c7018
Jusnektpudeckasi MpOHUIIAEMOCTD
N bubmuoreka [JOK
1 .K
> InexTpoémrocts. Kornercarop 13.03.2024 | https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIOCKOTO
52 KOHIEHCATOpa. DHEPT U 3apKEHHOTO bubmmorexa [IOK
pa. JHEP P 15.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopaTtopnast pa6ota Ne 3
"M3MepeHue IIEKTPOEMKOCTH 20.03.2024



https://m.edsoo.ru/ff0c6820
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KOHJIeHcaTopa"

54

[IpuHUMIT 1EUCTBHS U IPUMEHEHHUE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arnapara, CTpyMHOro mpuHTepa.
DJIeKTpOCTaTUUYECKAas 3alUTa.
3a3eMiieHHe JIEKTPOIPUOOPOB

22.03.2024

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. II0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akoH Oma Jist
y4yacTka Lenu

03.04.2024

56

[MocnenoBarenbHOE, MapalieibHOE,
CMEIIaHHOE COCTMHCHUE
POBOAHKKOB. JlabopaTopHas paboTta
Ne 4 «M3yueHne cMelaHHOTO
COCIMHCHUS PE3UCTOPOBY

05.04.2024

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

57

PaboTa 1 MOIITHOCTB DIIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

10.04.2024

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa a1 TOJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMbikaHue. JlabopartopHas pabora Ne
5 «3mepenne DJIC uctouHuka Toka
U €r0 BHYTPEHHETO COITPOTUBIICHUS

12.04.2024

bu6nmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAs TPOBOJAUMOCTH TBEPABIX
METaII0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
temriepaTypbl. CBEpXIPOBOIUMOCTD

17.04.2024

60

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

19.04.2024



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

[TonmynpoBOIHUKH, UX COOCTBEHHAS U

61 puMecHas poBoguMocTb. CBolcTBa 1 bu6mmotexa LIOK
p—Nn-nepexona. 24.04.2024 | https://m.edsoo.ru/ff0c84ae
[TomynpoBOAHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUH TOK B paCTBOpax 1

62 paciuiaBax 3J€KTPOJIUTOB. 1 bu6mmotexa LIOK
DIIEKTPONUTHYECKAS TUCCOLIHALIMSL. 26.04.2024 | https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DIIEKTPUYECKUI TOK B rasax.

63 CamocTosTeNbHBbIN U 1 bubnnoreka [IOK
HECaMOCTOSITEIbHBIN pa3psi. 03.05.2024 | https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bu6mmoteka [LIOK
npumeHenue. [IpaBuia TeXHUKH 08.05.2024 | https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O6o0mIarmuii ypok 1 Bbubmmorexa [JOK
«ONEeKTPOAMHAMHUKA 15.05.2024 | https://m.edsoo.ru/ffOc88be

66 PesepsHblil ypok. O60061maronuii ypok 1 bubnuoreka [IOK
o temam 10 kiacca 17.05.2024 | https://m.edsoo.ru/ffOc8f6c

bu6mmotexka I[IOK

o7 Hrorosas koHTpoIbHAs paboTa 1 22.05.2024 | https://m.edsoo.ru/ffOc8a8a

. bubmuoreka [JOK
08 Hroroserit ypor. L 24.05.2024 https://m.edso;-.lru/ffOCSCSG
OBILIEE KOJIMYECTBO HACOB I10 68

[TPOT'PAMME
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11 KIIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
n/n Tewa ypoxa Bcero Kontpobnibie | Hpakririeckue U3y4YeHU S o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
[TocTosiHHBIE MATHUTHI U UX

1 B3auMoJercTBHEe. MarHUTHOE IOJIE. 1 Bu6mmoreka [JOK
BekTop MarHuTHON MHAYKITUH. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHON UHIYKIIUU
MaruauTtHoe 1oJie IPOBOJAHUKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnuorexa [JOK
B3anMopeiicTBre IPOBOTHUKOB C 07.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas pabota Ne 1

3 «I/ISy‘I:l)eHI/II; MariHTHoro OJIS 1 1 bubmmorexa [IOK

12.09.2023 | https://m.edsoo.ru/ffoc98fe
KATYIIKH C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuia Amnepa.

4 JlabopaTtopHas pabota Ne 2 1 1 bubnunoreka [JOK
«HccnenoBanue neiicTBUA 14.09.2023 | https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHWTa Ha paMKy ¢
TOKOM)»

JlelicTBME MarHUTHOTO TTOJIS HA

5 JBHKYIIYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnnorexa HOK
Cuna Jlopennia. PaGoTa cuitbr 19.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenna
DneKTpoMarHuTHas HHIYKIUs. [ToTok

6 1
BEKTOpa MarHUTHON uHAYyKIuu. I1C 21.09.2023



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

WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaGopaTtopHnast pabora Ne 3
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOU HH TYKITUI

26.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SBIEHUE
camouHAykiuu. 9J1C caMOMHAYKIINY.
DHeprus MAarHUTHOTO TIOJIS KaTYIITKA
C TOKOM. DJIEKTPOMArHuTHOE T0JIe

28.09.2023

bub6mmoteka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JJIEKTPOJBUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKLMOHHAs II€Yb

03.10.2023

10

O6o6maromuit ypok «MarHuTHoe
noJie. DIeKTPOMAarHUTHas! MHYKIIHS»

05.10.2023

bubnnorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHnas padora Ne 1 o teme
«MarsauTtHoOe nose.
ONeKTpOMarHUTHAs UHAYKIHSD)

10.10.2023

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUYCCKUE
konebanus. [[apmoHnueckue
KoseOaHusl. YpaBHEHUE
TapMOHMYECKHUX KOJeOaHUH.
[IpeBpaienue sHEprUn

12.10.2023

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas paborta Ne 4
«Hccnenosanue 3aBUCUMOCTH
nepuoja MajblX KoJleOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MaCChI I'py3a»

17.10.2023



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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14

Koneb6arenbuplii KOHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeaIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaNIOorus MeX1y MEXaHHYECKUMU U
AJIEKTPOMATrHUTHBIMH KOJICOaHUSIMU

19.10.2023

bubnnorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHEPIUU B UACAIIBHOM
K0JIeOaTETbHOM KOHTYpE

24.10.2023

bubnuorexa [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIIeHHbIE
MeXaHHYeCKHEe KoyieOanus. Pe3onanc.
BrIHyKIeHHBIC 2JICKTPOMArHATHEIC
KoJiIeOaHus

26.10.2023

bubnnorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbIi TOK. CUHYCOUJATbHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMILTUTYTHOE U
JIEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaNPSHKEHUs

07.11.2023

bubnnorexa [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
JJIEKTPUYECKON DHEPIUU

09.11.2023

19

YCTpolCTBO U IPAaKTUYECKOE
MIPUMEHEHHUE JIIEKTPUYECKOT0 3BOHKA,
reHeparopa NepeEMEHHOro TOKa,
JIMHUH JIEKTpoIepenay

14.11.2023

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE AJIEKTPOIHEPIUH.
KynsTypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM

16.11.2023



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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KHN3HU

MexaHnyeckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuon.

bu6mmoreka [IOK

21
(CKOpOCTb pACHIPOCTPAHEHHS  JUIHHA 21.11.2023 | https://m.edsoo.ru/ffOcca54
BOJIHBL. [loniepevnbie U mpo10JIbHbIC
BOJIHBI
29 3Byk. CKkopocTh 3ByKa. [ pOMKOCTH bubmmoreka [IOK
3ByKa. Boicora ToHa. TemOp 3Byka 23.11.2023 | https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, HX
23 cBoiicTBa U ckopocTh. [llkana bubmorexa HOK
POCTE. 28.11.2023 | https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIB paInOCBSI3U U
24 .P
TeseBuIcHUs. Pa3BuTue cpenctn 30.11.2023
cBsi3u. Panmonokanus
o5 KonTponbnas pabota Ne 2 mo teme bubmmoreka [JOK
«Konebanus v BOITHBD» 05.12.2023 | https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacipOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnnoreka [IOK
Toueunslit uCTOYHUK cBeTa. JIyd 07.12.2023 | https://m.edsoo.ru/ffOcd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoeHnue brbmmorexa [IOK
p L p 12.12.2023 | https://m.edsoo.ru/ffOcd4e0
M300paKeHHH B IIJIOCKOM 3epKajie
[Ipenomnenue creta. [TonHoe
08 BHyTpeHHee oTpakeHue. [IpenenbHbiii bubmuorexa [LIOK
YTOJI TIOJTHOTO BHYTPEHHETO 14.12.2023 | https://m.edsoo.ru/ffOcd7f6
OTpaKEHUS
29 JlaboparopHas pabota «3mepenue bubmmorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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HI0Ka3aTels IPETOMICHHS CTEKIIA» 19.12.2023 | https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenne nzodpaxeHuit B
30 nunH3e. opmyna TOHKOM JTUH3bI bubmmorexa LIOK
oMY ' 21.12.2023 | https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
Jlaboparopnas pabota Ne 5
31 " i
« CCJIGJ:[OBa}fHe CBOWCTB 96.12.2023
M300paXEHUI B JIMH3AX»
Hucnepcus ceeta. CIOXHBINA COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
paborta Ne 6 «HabmroneHue 28.12.2023
JUCTIEPCUU CBETa»
33 WnTepdepenmus crera. Audpaxmums bu6mmoteka LIOK
cBeta. JludpakunoHHas peneTka 09.01.2024 | https://m.edsoo.ru/ffOced22
34 [Toniepe4HOCTH CBETOBBIX BOJIH. bubnmoreka [JOK
[Monspu3zanus ceeta 11.01.2024 | https://m.edsoo.ru/ffOcf02e
OnTuueckue NpudOpsl U yCTPOHCTBA
35 0
U YCJIOBHS UX 0€301acHOTO 16.01.2024
TIPUMEHCHHSI
['paHuUIBI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKH. [TocTynaTsl bubnnorexa [IOK
CIeNUaIbHON TEOpUHr 18.01.2024 | https://m.edsoo.ru/ffOcf862
OTHOCHTEIBHOCTH
OTHOCHTEITHHOCTH OJJHOBPEMEHHOCTH.
37 3aMeqeHre BpEMEHH U COKpAIIlEHHE bubmmorexa [JOK
P P 23.01.2024 | https://m.edsoo.ru/ffOcfad2
JUTAHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKON
38 yacTuIlbl. CBSI3b Macchl ¢ YHEPTUEH U bubnmorexa LHIOK
' 25.01.2024 | https://m.edsoo.ru/ffOcfc68

HMITYJIbCOM. 3Hepr1/1${ IIOKOs



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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Kontposbnas padora Ne 3 o Teme

bu6mmoreka [IOK

39 «Onika. (JCHOBHI CMIECUMATLHOH 30.01.2024 | https://m.edsoo.ru/ffOcf6f0
TEOPHH OTHOCUTEIHBHOCTH
40 ®otonbl. Popmyina [1nanka. Dueprus bubmmoreka [JOK
U UMITYJIbC POTOHA 01.02.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 10K
noImoTeKa
41 . A.T.
porospdexra. Onprrer 06.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3ako orod(ddexra. YpasHeHUE
42 31?1KH;I;I€§1)H:1 JE)IQ)@g:oa@E)eijaHH bromiorexa LIOK
A ' 08.02.2024 | https://m.edsoo.ru/ffod015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onwitsr [1. H.
43 JlebGeneBa. XUMHYECKOE IENCTBUE buGnnorexa [IOK
' 13.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
44 MPaKTUYECKOe TIPUMEHEHHE!
dboTorneMeHT, POTOIATUHK, 15.02.2024
CoNTHEUHas Oarapesi, CBETOINO
45 Pemenne 3amay mo Teme « JIEMEHTBI bubnuorexa [JOK
KBAHTOBOU ONTHKW) 20.02.2024 | https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbBITEI
46 Peszepdopa o paccesHUIO 0-4aCTHI bubmmorexa [IOK
) 22.02.2024 | https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
but6mmoreka [JOK
47 Hocrynarst bopa 27.02.2024 | https://m.edsoo.ru/ff0d0afa
HN3nyyenue u noriomnienue GpoTOHO
48 o ;}1:16 IZI;I(OZ[IeHaTFcJ)IM:ICI:)PII{HE)roT o bubnmorexa LHIOK
P P 29.02.2024 | https://m.edsoo.ru/ff0d0afa

YPOBHS SHEPTUHU Ha Apyrou. Buabl
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CIICKTPOB

49

BonnoBsie cBoiicTBa yacTull. BoaHEBI
ne bpoia. KopnyckynspHo-
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHYXJIEHHOE U3JIyYCHHE

05.03.2024

bubnuorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAANOAKTUBHOCTH. OMBITHI
Pesepdopna no onpeneneHuto
COCTaBa PaUOAKTUBHOTO U3ITyYCHUS

07.03.2024

bubnnorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, raMma-
n3iny4yeHus. Bousaue
pPaJMOaKTUBHOCTH Ha JKUBBIC
OpTraHU3MBI

12.03.2024

52

OTkpbITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnan. ['amma-nsinydenue

14.03.2024

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

53

DHeprusi CBA3M HYKJIOHOB B SIIpE.
SnepHble peakuuu. SnepHsii
peaktop. [IpoOnembl, MEpCIEeKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOI
SHEPreTUKHU

19.03.2024

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeToab! HaOMOIeHUS U
PErUCTPALU 3JIEMEHTAPHBIX YACTULL.
Kpyraeriii cron «PyHaameHTanbHbIe
B3auMoOJIeicTBU. ENUHCTBO
¢bu3nUecKoil KapTHHBI MU

21.03.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0r0 HeOa. Co3Be3aus,
HpKI/Ie 3Bé3JII)I, IIaHETHhI, UX BUJHUMOC

05.04.2024



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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JABUXKCHUC. ComnHeyHas cucTemMa

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CosHua u 3B€371

09.04.2024

57

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIEA0BAaTEIbHOCTH. BHYTpEeHHEE
crpoenue 3B€31. CoBpeMEHHbIE
MIPEJCTABIICHUS O MIPOUCXOKIECHUU U
sBotounu CoJiHIA U 3BE3]T

11.04.2024

58

Muneunsiii [Tyt — Hama ["amakTuka.
[Tonoxenue u aBmxenue ConHua B
lanaktuke. I'anaktuku. YEépHbie
JIBIPBI B SIAPAX TalaKTUK

16.04.2024

59

Bcenennas. PazOeranue rajakTHk.
Teopus bosbmoro B3peIBa.
PenukToBO€ n3nmyueHue.
MeraramakTka

18.04.2024

60

HepemeHHLIe HpO6J’I€MLI ACTpOHOMHHU

23.04.2024

61

KonrtponbHas pabota «neMeHTbI
ACTPOHOMHUU U aCTPOPUIUKI»

25.04.2024

62

O6o0matomuii ypox. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ITHYECKOH cepax AesaTeIbHOCTH
JeJIOBeKa

30.04.2024

63

O6o06matromuii ypox. Ponbs 1 mecTo
(U3HUKHN U aCTPOHOMHH B

02.05.2024




COBPEMEHHOM HAy4YHOU KapTUHE MUpa

O6o6maromuii ypok. Ponb
64 (u3nueckoit Teopun B
(opMHpOBaHUY TIPEICTABICHUIT O

buznyecKoil kKapTuHE MUpPa

07.05.2024

O6o06maromuii ypok. Mecto
65 ¢u3nUecKoil KapTUHBI MUpa B 00IIEM
psLLy COBPEMEHHBIX €CTECTBEHHO-

HAayYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O IMpupoac

14.05.2024

66 O0001IEeHUE U cCUCTEMATU3ALASA

3HAHUHI

16.05.2024

67 Wroroas kKoHTpOJIBHAS pabOTa

21.05.2024

68 WroroBerii ypok

23.05.2024

bubnnorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» dusuka, 10 kimace/ Mskumes I'. 4., byxosues b.b., Corckuii H.H. mox
penakiueit [lappentreBoit H.A., AknronepHoe o6mectBo «M3aaTenbcTBO
«IIpocsemenne»

» ®usuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakiueii [lapdenTtreBoii H.A., AknimonepHoe o61ecTBo «M3aaTeancTBo
«IIpocsenieHue»

PeivkeBuu A. I1. ®usuka 10-11 knaccerr 3agaunuk (dpoda)

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. ®usuka. Kontpons 3HaHmiA, yMeHni 1 HaBbIKOB ydamuxcs 10-11 kmaccos.
bazoBslii 1 npodunbHbIil ypoBHU [lo Msikuiesy.

2. ®usuka. [loypounoe mnanuposanue. 10-11 kinaccel. bazoBeiii 1 mpoQUIIbHBIHI
ypoBHHU 110 MsxkuieBy

3. ®usuka. [loypounsie pazpadborku. 10 kinacc. basossiii ypoenb. Caypos 0. A.
[To MsxuieBy.

4. ®usuka. [Toypounsie pazpabotku. 11 knacc. bazosiit yposens. Caypos 1O. A.

[To MskumeBy.p

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://lesson.edu.ru/
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