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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢uszuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXXEHHM W TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMsl, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyelt HporpaMMmbl BOCIUTAHUSA U
KOHIIETIIIUUA TIpernojiaBaHusl yuyeOHoro npeamera «Dusmka» B 00Opa3oBaTeIbHBIX
OpraHu3anuax Poccuiickon ®enepanuu, peanu3yommx OCHOBHBIE
o0Opa3oBarenbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 1o (PU3MKE HAIMpaBICHO Ha (QOpPMUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHuu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-CSTEIbHOCTHOTO
nonaxona. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0Oy4eHMs, a TaKXe€ YUYUTBHIBAET HEOOXOAMMOCTb pean3allii MEKIPEAMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMU YYE€OHbIMU MHpenMeramu. B Hel
ONPENENSIOTCA OCHOBHBIE 1I€NIM M3Yy4YeHUs! (PU3MKU HAa YPOBHE CPEAHEro OOUIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTarnpeaMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYALT:

. IUTAaHUPYEMBIE PE3yJbTaThl OCBOCHMSI Kypca (PU3UKH Ha 0a30BOM
YpOBHE, B TOM YHCJIE IPEMETHBIC PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;
. conepxanue yueoHoro npeamera «dusukay mo rogam o0ydeHus.

dusuka Kak Hayka o HauOojee OOUIMX 3aKOHAX MPHUPOJIbI, BBHICTYNAs B
KayecTBe y4eOHOI0 IMpeaIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xatonieM Mupe. IIIKoapHbII Kypc QU3HKH — CUCTEMOOOpa3yOINi
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, IOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuszmyeckoir reorpadueir u actpoHomued. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejesseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B c(epe DSHEPreTUKH, TPaHCIOPTa, OCBOECHMS
KOCMOCAQ, ITOJIy4eHHUs] HOBBIX MAaTe€pHaJOB C 3aJaHHBIMHA CBOMCTBAMU WM APYIHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAayYHOM KapTHUHBI MHpa oOydaroumuxcs, B (GOpPMUPOBAHHE YMEHUU NPUMEHATH
HAYYHBIA METO]I TO3HAHMSI IPU BBINOJIHEHUN UMHU YYEOHBIX UCCIIEIOBaHUI.

B ocHOBy Kkypca Gu3MKH Ui YPOBHS CpPEIHEro oOIIero oOpa3oBaHUs
IIOJIOKEH pAX HIEH, KOTOpbIE MOXKHO paccMaTpuBaTh KakK HPUHLMUIIBI €ro
IIOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (PU3NKU
o0beqMHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
(opMupOBaHUE MPEJICTABICHUH O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U



noJe.

Hoes eymanumapuzayuu. EE peanuzanusi mpeanosaraet HMCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUS
bu3ukn ¢ pa3BUTHEM OOIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMaMu.

Hoess npuxnaownoii  uanpasiennocmu. Kypc @usmku mnpesarnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTUYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peamusyeTcs IMOCPEJACTBOM BBEIEHUS DJIEMEHTOB
colepKaHMUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOPHIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXke OOCYKICHUS
po6JieM palOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMHU dJI€MEHTaMU Kypca (U3WKH Ha ypOBHE CpPEIHETO OOIIeTo
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HOpMHUPOBAHHUE MPECTABIECHUN O
CTPYKType TOCTpOoeHusl (PU3NUECKO Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMCHHBIX  MPEJACTABICHUSAX O TMPHUPOJE, T'PaHMIAX
OPUMEHUMOCTH TEOpUHM, MJI OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUUH U
IIPOIIECCOB).

CucTeMHO-esITENBHOCTHBIN MOAXO0A B Kypce (DU3UKHU peau3yeTcs Mpexse
BCEro 3a CUET OpraHu3alliyd IKCIEPUMEHTATBHOU ACSITEIBHOCTA OOYYarOIIMXCA.
st 6a3oBoro ypoBHS Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIa0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (u3uke OObEIWHEHBI B OONIUN CHUCOK YUYEHUYECKHUX
MpaKkTUYECKUX padoT. BhijeneHue B yka3aHHOM IEpeyHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX JJII KOHTPOJS ©  OICHKH, OCYIIECTBISICTCS  YYaCTHHKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXONs U3 OCOOCHHOCTEW IUIAHMPOBAHUS U
ocHalleHHuss kaOuHeta @u3uku. Ilpu »>TOM obOecrieunBaeTCs OBJAJIEHUE
00yJaronMMUCs yMEHUSMH TPOBOJUTH KOCBCHHBIC W3MEPCHHS, HCCIICOBAHUS
3aBUCUMOCTECH (M3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO IPOBEPKE
PEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE YIENSETCS PEHICHUI0 PACYETHBIX M KauyeCTBEHHBIX
3anay. [lpu »aToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/ladyd C SBHO
3alaHHON (PU3NYECKON MOJIEIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. J[s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
00BsSCHEHHE TPOTEKaHUs (U3MYECKUX SBJICHHA W TIPOIECCOB B OKPYXKAIOIMIEH
KHU3HU, TpeOyromue BbIOOpa (U3NYECKON MOIENH il CHUTyallud MpPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpedoBanusimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIEUCHUI0 Y4YeOHOTro Ipolecca 0a30BbI ypOBEHb Kypca
(bU3UKN HA YPOBHE CpeAHEro o0Iero oopa3oBaHus JOJDKEH U3y4aThCsl B YCIOBUSAX
peaIMEeTHOro0 KaOmHeTa (M3UKH WM B YCJIOBHSX HHTETPHUPOBAHHOTO KaOWHeTa
PEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (QU3MKU JOJIKHO OBITH



HeoOXxouMoe J1abopaTopHOoe O0OOpyJOBaHUE [Jig BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme mo Qu3uKe YYCeHUYECKUX MPAKTUYECKUX padOT M JEMOHCTPAIIMOHHOE
0o0opyioBaHUeE.

JlemoHCTpalinoHHOE 000pyJI0BaHUE (QOPMHUPYETCSI B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECNEYMBAET IOCTAaHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUiA s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIGHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe o00OpymOBaHME Ui YYCHHYECKUX MPAKTUYECKUX paldoT
dbopmupyeTCcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M 00ECTeunBacTCs B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcsi. TeMaTH4ecKHe KOMIUICKTHI
7a060paTOPHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE [IU(POBBIX J1aOOpPaATOPUIA.

OCHOBHBIMU LEJISIMU U3y4€HUSI PU3UKHU B 001IEM 00pa30BaAHUU SBIISIFOTCS:

. dbopMHpoOBaHKE MHTEpECa M CTPEMIICHHSI 00ydarouuxcsi K HAy4HOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTyalbHBIX U  TBOPYECKHX
CIIOCOOHOCTEN;

. pa3sBUTHE TMIPEACTABICHUM O HAyYHOM METOAE IIO3HAaHUS U
dbopMHpOBaHKE UCCIIEAOBATENHCKOTO OTHOIICHHS K OKPYIKAIOIIUM SBJICHUSIM;

. dbopMHUpoBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

. dbopMupoBaHUEe YMEHUH OOBSICHATH SBICHUS C WCIOJIb30BaHUEM
(bu3HYecKUX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

. dbopMupoBaHUe NPeICTABICHUN O oSk GU3UKH JJIS Pa3BUTHUS JIPYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTrxkeHne 3TUX 1eell 00ecreurnBaeTCsl pelleHHeM CIEayIoMUX 3a1ad B
npoiiecce u3yueHus Kypca (UMK Ha YPOBHE CpeIHEro o0I1ero oOpa3oBaHus:

. NpUOOpEeTeHUE  CUCTeMbl 3HAHUM 00  00mMX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSX, BKIOYAs MEXAHUKY, MOJEKYISPHYIO
(buU3HKY, SJEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

. dbopMHpoBaHHEe YMEHUN NPUMEHSITh TEOPETUUYECKUE 3HAHUS IS
00BsACHEHHS] (PU3NYECKHUX SIBICHUW B MPUPOJE U I MPUHATUS MPAKTUYECKUX
pEILIEHNI B TOBCEHEBHOM KU3HU;

. OCBOCHHE CIOCOOOB pEIICHUs Pa3IUYHBIX 3aJlad C SBHO 3aJIaHHOMN
dbu3rdeckoil MOJAENbBI0, 3a/1ad, MOAPa3yMEBAIONINX CAMOCTOSITEIHLHOE CO3JaHUE
bu3rIecKoil MOJIeNH, aJIeKBAaTHOM YCIIOBHSIM 3a]1a4H;

. MOHUMaHHUE (PU3NUECKUX OCHOB U MPUHIIUIIOB IEUCTBUS TEXHUUECKHUX
YCTPOMUCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPELY;
. OBJQJCHUE  METOJJaMH  CaMOCTOATEIIBHOTO  IUJIAHUPOBAHUS U

npoBefieHUss  (U3MYECKUX  OKCIEPUMEHTOB, aHalu3a W  HMHTEpHpeTaluu
uH(pOopMaIK, ONPEeACIICHUs TOCTOBEPHOCTHU MOJYYEHHOIO PE3yIbTaTa;
. CO3JaHUE  YCIOBUH Uil  pa3BUTUS  yMEHUH  TPOEKTHO-



MCCIIEIOBATENIbCKOM, TBOPUECKOW JIESITETHHOCTH.

[Ha u3yuenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIEro
obpazoBanust otBoauTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIHO).|

[Ipeanaraempiii B mporpamme Mo (U3UKe MepeyeHb JTa00paTOPHBIX H
MPAKTUYECKUX palbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
poBeleHUsT J1a0OPaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJIbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COAEPKAHUE OBYUEHUA
10 KUIACC
Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUA

®usnka — Hayka o npupone. HayuHble METONBI MO3HAHUS OKPYXKAKOIIETO
Mupa. Ponb 3KCrepuMeHTa M TEOPUM B TPOLECCE TMO3HAHUS TPUPOBIL.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (QpU3NYECKUX SIBJICHUN M TpolieccoB. HayuHbie rUmOTE3HI.
duznyeckue 3aKOHBI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UUECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Ponp u mecto pusuku B hopMUpOBaHHH COBPEMEHHOW HAyYHOW KApTUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHasioroBeie ¥ I1U(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIC
JATYUKHU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeaHsis CKOPOCTb, MTHOBEHHAs CKOpPOCTh) H
YCKOpPEHUE MAaTEepUaIbHOW TOYKH, MX NIPOEKIUM HA OCU CUCTEMbl KOOpJHHAT.
CroxeHue nepeMenieHui 1 CiI0KeHUe CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE ABMXEeHHE. ['paduku
3aBUCUMOCTH  KOOpDJIMHAT, CKOPOCTH, YCKOPEHUs, NyTH H IEPEMELICHUS
MaTepUaIbHOW TOYKU OT BPEMEHMU.

CBobOoHOE TIasieHue. Y CKOpeHUue CBOOOHOTO MaeHUS.

KpuBonunennoe nBwxkeHne. JIBKeHME MaTEpUAIbHOM TOYKH IO
OKPY>KHOCTH C ITOCTOSTHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAS
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP,
JNBWKEHUE CHAPSAIOB, LIEIHBIE U PEMEHHBIE MTEPEIaYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUYETA, WILTFOCTPALMd KHHEMAaTUYECKUX XapaKTEPHUCTHK
JBHKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwxkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPHU30HTANIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO NaJeHUS.

Hanpagnenue ckopocTul pu ABUXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

N3yyeHne HEpaBHOMEPHOIO JABMKEHUS C LEIBIO OMPEACICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHUS MEXAY MYTSIMHU, MNPONUIAECHHBIMU TEJIOM 32



NIOCJIEIOBATENBHBIE PABHBIE IPOMEXKYTKA BPEMEHM IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTHU.

N3yuenue aBuxKeHUs Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amumest.  IlepBeid  3akoH  HproToHA.
HNuepuunanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon HbroToHa
JUIs. MaTepUaabHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsxkectd. llepBasg kocMuueckas
CKOpOCTBb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenust (MOKOs, CKOJbKEHHS, kadeHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuna TpeHUs: CKOJbXKEHHS U cuiia TpeHus nokos. Koadduuuent
TpeHusd. Cuia CONpOTHUBIICHUS ITPU ABUKEHHUU TEJIA B )KUAKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tela.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. llnedo cumbl. YcnoBus
paBHOBECHS TBEPAOIO TEINA.

TexHuyeckre yCTpOMCTBa M TNPAKTUYECKOE NPUMEHEHHWE: MOAIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHEpUIUM.

CpaBHeHHE MacC B3aUMOAECHCTBYIOMIUX TEJL.

Bropoi 3axkon HeroToHa.

N3mepenne cui.

CroxeHne CHiL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedhopMaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buaesl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomaol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOLIMX B IPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX JeopMaruu.

HUccnenoBanue yciioBUM paBHOBECUS TBEPAOrO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl cCOXpaHeHUsA 6 MeXaHUKe

Nmnynbc maTepuanbHOM TOUKHM (Tea), CUCTEMbl MaTEpUATbHBIX TOYEK.
NmMnynbc cuiibl M1 M3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAaHEHWs HMITYJIbCA.
PeakTuBHOE NBHKEHHUE.

Pabota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprus maTepuanbHOM TOuku. TeopemMa 00 H3MEHEHHH
KMHETUYECKOU SHEPTHUH.



[ToTennmanbHas SHEPTHUSL. [ToTennmanbHas SHEPrHUs yIpyro
nedpopMupoBaHHOM — npyxkuHbl.  [loTeHuumanbHass  SHepruss Tena  BOIM3U
MOBEPXHOCTH 3E€MIIH.

[loTeHnmanbHple ¥ HEMOTEHIMaNbHble  cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKOM JHEPrUHM CHCTEMBI TElL
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONED,
IPYKUHHBII MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexoa NOTEeHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

N3yueHnue abCONIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI C U3BMEHEHHUEM MEXAHUYECKOW SHEPIUH
TE€Jla Ha IIPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. MoJgiekyasipHast Gu3uKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIKEHHS U
B3aHMOJICMCTBUSL 4YacTUL] BeElIeCTBA. MoJaenu CTPOEHUs Ta30B, XUJIKOCTEU H
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pasmepsbl Mosekyil. KonnuectBo Bemectsa. [locTtositHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ nsmepenue. lllkama temneparyp
Llenscus.

Mopens  upeanmbHoro raza. OCHOBHOE ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpUM HACaIbHOro raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM BSHEPruy TEIUIOBOTO JBWXEHWA dvacTull rasza. Illkama
temneparyp KensBuna. ['a30Bbie 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH /lanbroHa. M3omponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BeniecTBa. ['paduueckoe mnpencTaBieHHE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHHUecKre yCTpPOMCTBA M IPAKTHYECKOE NPHUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BeLECTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COECTUMHEHUN.

OnbiThl 10 U PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO ABUYKEHHUS.

Mopnens onbita [lTepha.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHHE MEKMOJIEKYJIISIPHOTO



B3aMOJIEVCTBHA.

Mogens, WUTIOCTPUPYIOIIas PUPOIy JaBJICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITE, WUIIOCTPUPYIOIIUE YpPaBHEHHE COCTOSIHUS WJICAIBHOTO Ta3a,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopHuvie pabomuol

Onpenenenue Macchl BO3JyXa B KJIAaCCHOW KOMHAT€ Ha OCHOBE M3MEpPEHUM
00BbEMa KOMHATBHI, IaBJICHUSI U TEMIIEPATypPhl BO3/IyXa B HEH.

UccnenoBanre  3aBUCUMOCTM  MEXKIYy  [apaMeTpamMud  COCTOSIHUS
Pa3peKEHHOr 0 Ta3a.

Tema 2. Ocnosbl mepmooOuHaAMuKuU

Tepmonnnamuueckass cucreMa. BHYTpeHHSS 3HEPTHsl TEPMOANHAMUYECKOU
CUCTEeMBI U ciocoObI €€ u3MeHenusi. KonudecTBo TemioTel u pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a.  Buael  Temionepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH MpU TEIIONEepeaye.

[Tonarue 006 ammabarHoMm mporecce. IlepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoleccam. ['paduueckas
UHTEpIpeTalus padboThl rasa.

BTtopoii 3akon TepmoauHaMuki. HeoOpaTUMOCTB TTPOIIECCOB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHIUNBI ~ AEHCTBHS  TEIUJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBIX MamuHaX. KoadduimeHt mnoiae3Horo
nericTBusl TerutoBord MammHbl. [lukin KapHo um ero ko3pduumeHT moIe3HOro
JENUCTBUA. DKOJIOTHYECKUE TPOOIEMbI TETUIOIHEPTETUKH.

TexHuyeckne yCTpoHWCTBa M NPAKTHUUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH 2HEPrUM Tejla TMPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTHUIKM TOJ JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH SHEPruu (TeMIlepaTyphl) Tea IpH TeIionepeaaye.

OnpiIT 1o anuabaTHOMY pacHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenn mapoBod  TypOWHBI, JBUTATENlss BHYTPEHHETO  CrOpaHWs,
PEaKTUBHOTO IBUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeuyecmea. Dazoevie nepexoovt

[TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kunenue. AOCOIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh Bo3Ayxa. HackimeHHbld mnap. YjaenbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT TaBJICHUS.

TBépnoe teno. Kpucramnmueckue u amopdHbie Tesna. AHU30TPONUSI CBONCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMmeHHbIE Marepuaibl. [lnaBienue u
KpUCTaJIIU3aIus. Y ieiabHas TerioTa miasienus. Cyonumanus.



VYpaBHeHuE TEII0BOTO OanaHca.

TexHuueckne yCTpPOMCTBA M NPAKTUUYECKOE IPUMEHECHHUE: TUTPOMETP U
MICUXPOMETP, KAUTOPUMETP, TEXHOJIOTUHU MOJYUYECHHUSI COBPEMEHHBIX MaTepHUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX MTAPOB.

Kurnienune npu noHMKEHHOM JaBIICHUU.

Crioco0Obl U3MepeHUs BIaKHOCTH.

Ha6nronenue HarpeBanus ¥ MaBJIeHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHne 0OTHOCUTENBHON BIIAXKHOCTH BO3AYXa.

Paznen 4. JiaekTrpoauHamMuKa

Tema 1. Inekmpocmamuxa

OneKTpu3anms Tell. OJEKTpUYECKMU 3apsan. J(Ba Buaa SIEKTPUYECKHX
3apsagaoB. [IpoBOAHWKHM, OUAJIEKTPUKUM WU TMOJYNPOBOJAHUKH. 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsa.

BzaumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHbIl 3JIEKTpUYECKUN
3apsia. DnekTpudeckoe noje. Hanpspk€HHOCTh aiekTpudeckoro mnoiist. IlpuHnun
CYIIEPIIO3ULINMU DJICKTPUUECKUX TOJIEH. JIMHUKM HanpsKEHHOCTH JJIEKTPUYECKOIO
TOJIA.

Pabora cun anekrpocratmyeckoro  moisA.  [lorenmuman.  PasHocTh
MOTCHIMANIOB. [IpOBOAHMKM H JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JlnsnexTpruyeckas MpOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHeHCAaTOp. DAEKTPOEMKOCTD IIOCKOTO0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

TexHuueckne YyCTpPOMCTBA W MPAKTUYECKOEC NPUMEHEHHUE: JJIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allliTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOpP, KOMMPOBAJIbHBIN alIapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIIUIT ICUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIeKTpOoCTaTHUECKas 3alIuTa.

JIM3IEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIaJH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMUS JJIEKTPUUYECKOrO TOKA.



HcTtounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 15 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NApaIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOAHUKOB.

PaGora nanextpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomrHOCTh
AIEKTPUYECKOTO TOKA.

DJNIEKTPOJBHXKYIIAasi CUJIa U BHYTPEHHEE COINPOTUBIICHHE MCTOYHUKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTO#) 35ieKTpruueckoi nenu. KopoTkoe 3aMbIkaHue.

DOneKkTpoHHass  NPOBOAUMOCTh  TBEPABIX  METALNIOB.  3aBHUCUMOCTH
CONPOTHUBJIEHUS METAIOB OT TeMmneparypsl. CBEpXIIPOBOIUMOCTD.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[lomynpoBonuuku.  CoOCTBeHHass W TMpPUMECHAas  MPOBOJUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1oiynpoBoHUKOBBIE TPUOOPBHI.

DIIEKTpUYECKHI TOK B  pacTBOpax W  pacIulaBax  AICKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUYECKU TOK B Tra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOATEbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpOCTBA W NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HCTOYHHKU TOKa, OJJIEKTPOHArpeBaTesibHbie MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN U0,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN 110/, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa M HAPSIKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHUS] LHJIUHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOIIA/IN TTONIEPEYHOTO CEYEHHS M MaTepuaa.

CmemanHOe COeTMHEHNE TPOBOJHUKOB.

[Ipsmoe wu3MepeHHe JIIEKTPOABMXKYIIEeW cuibl. KopoTkoe 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIICHUSI METAJIJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa M IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 31eKTpOABMKYIIEN CUIIbI UCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HaGnronenue snektponmsa.

MexnpeamMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJI0TUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nouwsimusi, CBA3aHHBIE C M3yUYEHHEM METOJOB HAyYHOT'O
NO3HAHUSA: SIBJIEHWE, HAay4HbIA (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,



Teopus, HAOIIOACHHUE, IKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl YpaBHEHUW, JHUHEHHas QyHKUUS,
napabona, runep6osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU HA OCH KOOPJINUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexaHnueckoe JBUKEHHUE B KUBOH mpupoje, nudpdysus, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BU[bI TEIJIONEPEIAayH, TEMIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJIEHUS B )KUBOM MPUPOJIE.

Xumus: ITHACKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIPHAs MacCa, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, )KUIKOCTEN U
ra3oB, JJICKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJMTHYECKAs JIHCCOLMALINS,
raJibBaHUKA.

I'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETDP.

Texnonozus: npeoOpa3oBaHUE IBUKEHHUH C MCIOIb30BAaHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, MOJIIMIHUKYA, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYyIHe), JBUraTeilb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOI XOJIOAUIbHUK, KOHAULIMOHEP, TEXHOJIOTUN
IOJlyuYEHUS COBPEMEHHBIX MaTepuaioB, B TOM YMCIE HAHOMATEpUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpPHOOpOB,

KCEPOKC, CTPYMHBI MPUHTED, AIEKTPOHArPEBATEIbHbBIC puoOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TATbBAHUKA.
11 KJIIACC

Paznen 4. DjaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. In1eKmpomMacHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3auMoneilcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHONM WHAYKUMH. [IpuHIMD Ccynepnosunnu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUuU. KapThHa JWHWKA MAarHUTHOU
WHIYKIMH TOJI OCTOSHHBIX MAarHUTOB.

MarnutHOe T1OJ€ MPOBOAHMKA C TOKOM. KapTuHa mnuHUNA HMHAYKIUU
MAarHuTHOrO TOJIS JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJIHUKA, KaTyHIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenma, e€ MoIayiab W HampaBieHue. JIBUKEHHE 3apsKEHHOU
YaCcTULIBI B OJJHOPOJJHOM MarHUTHOM noJie. PaGoTa cumbl Jlopenua.

SIBneHne DNEKTpOMAarHuTHOM MHAYKUMU. [IOTOK BekTOpa MAarHUTHOU
UHAYKOUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu @apanest.

BuxpeBoe snekrpuueckoe moje. ONEKTPOABWKYLIAs CUJIa WHAYKUHUHA B
IIPOBOJIHUKE, JIBMXKYILEMCS IIOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpasuno Jlenua.

NuaykTUBHOCTH. SIBIE€HHME CAMOMHIYKIUMW. OJEKTPOABMKYILIAS CHJIA
CaMOUHIYKIINH.



DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckue yCTpoiicTBa M MPAKTUUYECKOE TPUMEHEHHE: TOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUL, NHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MATHUTHBIM TOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO ITOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBaeHue 37IeKTPOMAarHUTHOM UHTYKLIUH.

IIpasuno Jlenua.

3aBUCUMOCTH JIEKTPOABUKYIIEH CUIIbI MHAYKIMH OT CKOPOCTH U3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccenenoBanue 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTyKLIHH.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u I1eKmMpoOMAZHUMHbLE KOJ1e0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHUA.
I'apmonnueckue konedanus. Ilepuox, wactora, ammmryga v (aza KoseOaHUM.
[IpyXuHHBIA MasTHUK. MaTeMaTUYECKUM MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
koneOanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUU B UJICATLHOM K0JI€0ATEILHOM KOHTYPE.

[Ipeacrasienue o 3aTyxarmux Kojaebanusx. BeiHy)IeHHbIE MEXaHUUECKHE
kosiebanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

Ilepemennsiii TOK. CHHyCOMIANbHBIN MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaAIPSDKEHUS.

Tpauchopmarop. IlpousBoacTBo, nepenava u NOTpedICHUE IIECKTPUUECKON
SHEPruu. DKOJIOTHYECKUE PUCKU NPH MPOU3BOJACTBE AMEeKTposHepruu. KynbpTypa
UCII0JIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuueckre ycTpoilcTBa M MPAKTHUYECKOE NMPUMEHEHHE: SJIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JMHUHU DJIEKTPOIepeay.

Jlemoncmpayuu

UccnenoBanne mnapameTpoB KoJjieOaTeNbHOW cHUCTeMbl (IIPYKUHHBIN WM



MaTeMaTUYECKUI MasSTHHK).

Habnronenue 3aryxarommx KojieOaHuii.

UccnenoBanne CBONCTB BHIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

CB0OOOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu TOCIENOBATENBHOM COEOUHEHHHM PE3UCTOPA, KaTYyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPOIEPEaayuH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIAa MAJIBIX KOJIeOAHUH Tpy3a HA HATH OT
JUTMHBI HUTU U MaccChl Ipy3a.

UccnegoBanne mnepeMEHHOTO TOKa B ILENM U3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 6OJIHbL

MexaHnueckue BOJHBI, yciaoBus pacrnpocTtpaHeHusa. Ilepuon. CkopocThb
pacrnpocTpaHeHussT W JJMHAa BOJIHBL [lomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurepdepenius u audpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
DJIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MOJSpHU3aIus, TUPpaKIus,
uaTepdeperus. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHLIX BOJH. [IpuMeHeHne 371eKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIOCBA3U U TENEBUACHUA. Pagqnookamus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAIOIIECH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MNPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Konebmromeecs Te0 Kak UCTOYHHUK 3BYKa.

HabGnronenue orpakeHus: 1 MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepennmnn u qnudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM pe30HaHC.

HaOntonenue cBsI3W TPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJeOaHH.

UccnegoBanne  CBOMCTB ~ JJIGKTPOMArHUTHBIX  BOJH:  OTPAXKECHUE,
npesioMiIeHue, nojaspu3auus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsAMOIMHENWHOE pacnpoOCTpaHEHHE CBETa B



oaHopoaHo cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBetra. 3aKOHbI TpeJIOMJIEHUS CcBeTa. AOCOIIOTHBIM
nokaszarenp npesnoMiieHus. [lonHoe BHyTpeHHee oTpaxeHue. IlpenenbHblil yroi
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CioxHbII cocTaB Oeoro cBeta. LIBer.

ColOuparomuie ¥ paccewBamoniue JUH3BL. ToHKas JsmH3a. DOKyCcHOe
paccTosiTHUE W ONTHYECKas cuia TOHKOW nuH3bL. [locTpoeHue u3obOpaxeHuil B
coOuparomux U paccemBaromux JuH3ax. Dopmyiia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JABAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. Wutepdepenius cBera. KorepeHTHbIE HUCTOYHUKH.
VYcnoBust HaOMOACHUS MAKCUMYMOB M MHUHHUMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakiumoHHas peméTka. YcCiloBuUe HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE TPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMmonuHEHOE pPaCcCIpPOCTPAHEHUE, OTPAKECHUE U MPEIIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnepoBanue cBOMCTB M300payKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

Habmronenue nudpakiuu cBera.

Hab6nronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyyenue cekTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamopnuie pabomoi

N3MmepeHue nokazaresis npeaoMIeHUs CTEKIIa.

HccnenoBanue cBOMCTB N300pakKeHUI B JTHMH3AX.

HaOnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cielIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

I'panuiel OpUMEHMMOCTH — KJIacCMYecKoW — mexaHuku.  IlocTynartsl
CIEIMAIbHON TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHITUIT OTHOCUTEIHLHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKpAIEHUE



JUTAHBL.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YACTUIBl. DHEPIrUs
IIOKOS.

Paznen 7. KBantoBasi puszuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®otonsl. dopmyna I[lnanka cBs3u sHeprud (POoTOHA C €ro 4YacTOTOM.
DHeprus ¥ UMIyJbc HoToHa.

OtkpeiTiie u wucciuenoBanue ¢oroddpdexkra. Ombitel A. I'. Croznetosa.
3akonbl (hoTodddexra. YpaBHenue OiiHmTerHa mia porodddekra. «KpacHas
rpanunay poroaddexra.

JlaBnenue cBeta. OnbiTel 11. H. JIeOenera.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre ycCTpoMCTBa M MPaKTUYECKOE NpUMEHEHHE: (POTO3IEeMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®doTo3(PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeMIHETo GhoTodddeKTa.

CBeToauon.

Conneunas Oatapesi.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTHIl.
[Lmanerapnas mognens aroma. Ilocrynmarel bopa. M3nmydyenne w morsomeHue
(GOTOHOB TpU Tepexoie aroMa C OJHOTO YPOBHS SHEPrHMM Ha JApyroi. Buabl
criekTpoB. CIIEKTp yPOBHEW S3HEPTUU aTOMa BOAOPO/IA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiinsa. KopnyckyisipHo-BOITHOBOM
JyaJIu3M.

CrnoHTaHHOE M BBIHYK/ICHHOE U3JIyUYCHHUE.

TexHuueckre yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeyaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuu sxkcnepumenm, 1abopamopnuie pabomoi

Hab6nronenue muHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTHI, JOKA3BIBAIOIINE CIOXKHOCTh CTpOeHHs sapa. OTKpeITHE
panuoaktuBHOCTU.  OmbiTel  Pesepdopna  mo  ompeneneHurd  cocTaBa
panuoakTuBHOrO u3nydeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3IydYeHHUS.
Brnusinue pagnoakTUBHOCTH Ha KUBbIC OPTaHU3MBI.

OtkpblTHe mnpoTOHA W HeWTpoHa. HykinoHHas  Mozens  sAnpa



I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe unciio sijapa. M3oromsl.

Anb(a-pacnaa. OJIEKTpOHHBII M TO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIy4YeHue. 3aKOH paJM0aKTUBHOIO pacmaja.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 A1€p.

Anepnwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M MEPCIEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeToapl HAOIIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAbHBIE B3aUMOJCUCTBUS. EAMHCTBO (M3MYECKOW KapTUHBI
MHpA.

TexHuyeckne yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHHE: T03UMETP, Kamepa
BuiibcoHa, siaepHblii peakTop, aToMHas boMoa.

Jlemoncmpayuu

CY€TYMK MOHU3ZUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Otanbl  pa3BuUTUA acTpoHoMuU. [IpukiiaiHOE W MHUPOBO33PEHYECKOE
3HAYECHHUE aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Besnus, sSpkue 3BE3BI, IIAHETH, UX BUIUMOC
JBHKECHUE.

ConuHeuHas cucTema.

Connue. ConHeuHass akTUBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3N.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. JlMarpaMma «CHEKTpaJbHBIM KiIacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IOCIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW NOCJIEAOBATEIBLHOCTA. BHYTpeHHEE CTpoeHue
3B€371. COBpEMEHHBIE TMPEJICTABICHUS O MPOUCXOKIACHUN U 3BoMonnKn CoyHIA U
3BE31. DTambl >KU3HU 3BE3I.

Muineunsiii [yt — Hama I'amaktuka. Ilonoxxkenue u nBuxenue CoiHLA B
lNamaktruke. Tunbl ramakTuk. PaguoranakTuku ¥ kBa3apbl. YEpHBIE ABIPHI B ApaAX
rajakTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pazberanne rajakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaOnronenus: HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUI JJIsI OTIPE/ICNICHUs] TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c0O3Be31sd CeBEPHOI0 MOJIYIIAPUS U SIPKUE 3BE3/bI.

Habnronenus B reneckon JlyHsl, mianet, Mieunoro IlyTu.

O0o0maromniee NOBTOPEHUE

Ponb ¢u3uku uU acTpOHOMHM B HSKOHOMHUYECKOH, TEXHOJIOTHYECKOMH,



COLIMAJIBHOM M 3TUYECKOM cepax IedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTUHE MUPA, poib (PU3UUECKON Teopuu
B (GOpPMHpPOBAHUU TPEACTABICHUA O (PU3MYECKON KapTHHE MHpa, MECTO
(bu3ryuecKkoil KapTUHBI MHpPaA B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHU O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSA3€H C KypcaMM MaTeMaTUKH,
OHMOJI0THH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nousmusi, CBI3aHHbIE C U3yYEHHEM METOJOB HAyYHOI'O
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3mueckas BeIMUMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pelmIeHHE CUCTEMBl YPAaBHEHHM, TPUTOHOMETPUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJIHBIE BJEMEHTApHBIX (DYHKIMI, TPU3HAKK MOA00US TPEYroJbHUKOB,
ornpe/eeHne MIONIaIU MIIOCKUX PUryp u oobEma Tell.

buonocusa: »nexTpuueckue SBICHUS B JKUBOW MpUPOJIE, KoJjebaTelbHbIe
JNBWKEHUS B )KUBOM MPUPOJIE, ONITUUECKUE SBICHUS B KUBOW MPUPOAE, ACHCTBUE
paaranyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX  TeJl, MEXaHU3Mbl O00pa3OBaHUs  KPUCTAJUIMYECKON  PEIIETKH,
CIIEKTPaJIbHBIN aHAJIN3.

l'eocpagpua: MarHUTHBIE TIONIOCAa 3€MIIM, 3aJ€KU MArHUTHBIX DY,
dboTochEMKA 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSICCHUM.

Texnonoeua: NWHUM DJIEKTpOIEpeNad, TEHEPATOpP IEPEMEHHOTO TOKa,
AJEKTPOABUTATENb, WHAYKLIHWOHHAS II€4b, pajap, PaguONpPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
coJiHeyHas OaTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IPOI'PAMMBI
IO ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenune ydebHoro mpenvera «®Dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHusi (0a30BBIM YpOBEHb) JOJKHO O0ECHEUYUTh JOCTHKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE peE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «Duzukay
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
ONbITA U OMBITA AEATEIBHOCTH B IMPOIECCE pEAIN3alUH OCHOBHBIX HANpPABICHUN
BOCIIUTATEJIBHOM JI€SITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUaIOMIEToCs] KaK aKTUBHOTO
Y OTBETCTBEHHOTI'O YJIE€HA POCCUICKOrO OOIIECTBA;

MNPUHATHE TPAJULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTPABJICHUU B 00pa30BaTEIbHOM OpraHu3alluy;

yMEHUE B3aMMOJICHCTBOBATh C COIUAIBHBIMU UHCTUTYTaAMHU B COOTBETCTBUU
¢ uX QyHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TyMAaHUTAPHOM U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NATPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTh pOCCUICKON IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPpUOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYyAapCTBEHHBIM CHUMBOJIAM, IOCTHKECHHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH, B TOM YHUCJIC B
NESITEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAas OCTETHUKY HAYYHOI'O
TBOPUYECTBA, MPUCYIIETO PU3NYECKON HAYKE;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEPEC K paziuyHbiM cdepam MpodecCHOHANBHON IesSTENHbHOCTH, B TOM
YHCJIC CBS3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyier mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00IaCTH



(GU3HKY HA TIPOTSHKEHUN BCEH KU3HM,

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JIKOJOTMYECKON KYJIBTYpPbl, OCO3HaHUE TJI00ATHHOTO
XapakTepa SKOJOTUYECKUX MPOoOIeMm;

IUTAHUPOBAHUE M OCYILECTBICHUE JIEUCTBUI B OKpYyXarolleld cpenae Ha
OCHOBE 3HAHUS 1eJIel YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacHIMpEHUE OMbITa JESITEIBHOCTH SKOJOTMYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKE;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTh B IpoOIEcCce
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NeATENHPHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METANIPEIJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

ba3zoBble 1ornyeckue AefcTBUA:

CaMOCTOATENbHO  (QOpPMYJNHMpPOBAaTh M aAKTyallM3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpPENEeNATh 1ENN JACSITENIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH UX
JOCTH)KEHUS,

BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTUBOPEYHS B  PaCCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;

pa3pabaThiBaTh IUIAH PEMICHUS MPOOJIEMBbI ¢ yUYETOM aHAIH3a MMEIONUXCS
MaTePHUATBHBIX M HEMAaTepHUATIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B  JI€ATEIHHOCTh, OIICHUBAaTh COOTBETCTBHE
pPEe3yJIbTAaTOB IIEJISIM, OLICHUBATh PUCKHU MOCIEACTBUM 1€ TEIHHOCTH;

KOOPJAWMHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBHUSX  PeEajJbHOTrO,
BHUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TTPU PEUICHUH )KM3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejbcKkye 1eMCTBUSA:

BJIaJIETh HAYYHOM TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSIMH U METOJAMHU
bu3nUecKoil HayKu;

BJIA/ICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON U TPOCKTHON JeATEIbHOCTH
B o0nactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pemieHusl 3a1ad (U3NIECKOTO COJEpKaHUS, MPUMEHEHHUIO Pa3TNIHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJAMU JIECSITEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpeTalui, NpPeoOpa3oBaHUI0 M MPUMEHEHUIO B PaA3JIMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YKCJIE ITPU CO3aHUH YUEOHBIX MPOEKTOB B 001aCTH (PU3UKY;

BBISIBJISITh [IPUYHMHHO-CJICACTBEHHBIC CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIOTE3Y €€ PEIICHHS, HaXOJIWUTh apryMEHThI [JIsi JOKa3aTeJIhCTBa
CBOUX YTBEPKICHHM, 3a1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHHUS;



aHaJTM3UPOBaTh TMOJYYEHHbIE B XOJE pEIICHHS 3aJadd Ppe3yJbTaThl,
KPUTHYCCKU OIICHUBATh UX JIOCTOBEPHOCTH, MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3alayud B 0O0pa30oBaTEIbHOU
NEeSTEIBHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYI0 O00JIacTh
KU3ZHENICATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJjIaraTh OPUTHHAILHBIC TIOX0/IbI U PEIICHIS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHM IMMOJTy4YeHUs WHPOpManuu (PU3NIECKOTO COACPKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITh TOUCK, aHAJIU3,
CUCTEMATH3AIMI0 W WHTEPNPETAUi0 WH(OpMAIMU pa3InYHBIX BUIAOB U (GopM
peCTaBIICHHUS;

OLICHUBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CpPeACTBa MH(MOPMAIIMOHHBIX ©  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a71a4 ¢ COOJIOJICHHMEM TpeOOBaHWNM SPrOHOMHMKHM, TEXHHUKH O€30MMacHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M OTUYECKHUX HOPM, HOpPM
uH(OPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3WYECKOTO COJEPKAaHUS B PA3IUYHBIX (opmaTtax ¢
y49€TOM Ha3HAYCHUS] HHPOPMAIIUU U TIEICBON ayIUTOPHUH, BEIOMpAs ONTUMAIIbHYIO
dbopmy NpeCTaBICHUs U BU3yaTU3aliu.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIe TelCTBUS:

OCYILIECTBJISATh OOIIEHWE Ha Ypokax (GU3UKKM U BO BHE-YPOUHOU
NEeATEeIIbHOCTH;

pacmo3HaBaTh IPEANOCHUIKM KOH(IMKTHBIX CHTyallud MW CMAT4aTh
KOH()JIMKTHI;

pa3BEPHYTO M JOTMYHO M3Jaratb CBOI TOYKY 3pPEHHUSI C MCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHJIUBUAYaTbHOM
paboTHI;

BBHIOMPATh TEMAaTUKY M METOJbI COBMECTHBIX JCHCTBUU C Y4ETOM OOIUX
WHTEPECOB M BO3MOKHOCTEH KaXKJOTO WieHA KOJUICKTUBA;

MpUHUMATh IIEIM  COBMECTHOW  JICATEIILHOCTH, OPTaHU30BBIBATH W
KOOPJAWHUPOBATh JACHUCTBUA MO €€ NOCTH)KEHHUIO: COCTABIISITh IUIAH JEUCTBHUM,
pacrpenensiTh pojid ¢ Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIICHUBATh KA4ECTBO CBOEro BKJIaJa W KaXKJIOTO Y4YaCTHHMKAa KOMAaHJbl B
001IMii pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjgaratb HOBBIE MIPOEKTHI, OLIEHWBATh HAEH C TMO3UIMH HOBU3HBI,



OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATErMYECKOE TIOBEJECHHE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUA

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATENbHYIO JIEATEIbHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOATEJIbHO COCTAaBJIATh IUIAH PELICHHs PAcCUYETHBIX M KAYECTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI ¢ YUIETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

JeNaTh OCO3HAaHHBIM BBIOOP, apryMEHTHUpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO JPYyAMLMU B 00J1acTH
(U3MKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH MHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/JIeTh HaBBIKAMHU  II03HABATEIbHOW  pe(deKCuu KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHHUI;

MCIIOJIb30BaTh NPUEMBI pe(IIEKCUU ISl OLEHKH CUTyalluu, BBIOOpa BEPHOIO
peLIeHus;

YMETh OLICHMBAaTh PUCKM M CBOEBPEMEHHO NPUHMMATh PEUIEHUS MO HUX
CHUKEHUIO;

OpUHUMAaTh MOTHBBI M apryMEHThl JPYTrUX NpU aHaIM3€ pe3yJbTaToB
JESITEIbHOCTH;

NPUHUMATh ceOsl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYTUX IpU aHalu3€ pe3yJIbTaToB
NEATENbHOCTH;

INpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKHU.

B npouecce HOCTHXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOECHHMS MPOTrPaMMBI
no ¢us3MKe A8 YPOBHS CpeAHEro ooOmero oOpa3oBaHMs y OO0y4arouuxcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, TIPEATOIar afo I
c(hOpMUPOBAHHOCTH:
CaMOCO3HaHUS, BKJTIOYAIOIIETO CHIOCOOHOCTH MOHNMATh cBOE

SMOIIMOHAJILHOE COCTOSIHME, BUAETh HANpaBiCHUs pPa3BUTHS COOCTBEHHOMU
AMOIIMOHANILHOM c(ephl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K



AMOIIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAILMH, BKIIOYAOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOIS W3 CBOMX
BO3MOKHOCTEH;

SMIIATUHU,  BKJIIOYAIONIEH  CHOCOOHOCTh  MOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE JIPYTUX, YUYUTHIBAThH €r0 MPHU OCYIIECTBICHUU OOIIEHHS], CHOCOOHOCTD K
COYYBCTBHIO U CONIEPEKUBAHMUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTh  BBICTpauBaTh
OTHOIIEHHUS C JAPYTMMHU JIIOJbMHU, 3a00TUTHCS, MPOSBIATH UHTEPEC M pa3peliarh
KOH()ITUKTEHI.

HPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 10 kijiacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHI:

JEMOHCTPUPOBATh HA MpUMEpPaX poJib U MECTO (PU3MKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOM JAEITEIbHOCTH JIFOJIEH;

YUUTBIBATh TPAHUIBI MPUMEHEHUSI H3YYEHHbIX (DU3UYECKUX MOJEIICH:
MaTepHalibHasi TOUKa, MHEpIUaIbHasl cUcTeMa OTcuéTa, abCOMIOTHO TBEPOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
3IIEKTPUYECKUI 3aps]l IpU pelieHnH GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3NYECKUE SABJICHUS (IIPOLECCHl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
NIEKTPOAVHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JBWKEHUE, CBOOOJHOE TMaJIeHWE TeJ, JBWKEHUE [0 OKPYXKHOCTH, HHEpLHS,
B3auMojieiicTBue Tel, nuddy3us, OPOYHOBCKOE JBHXKEHUE, CTPOCHUE >KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMa Tell MPU HArpeBaHUM (OXJIaXKIEHUH), TEMIOBOE
pPaBHOBECHE, WCIIAPEHHUE, KOHIAEHCAlLMs, IUIAaBJIEHUE, KPUCTAJUIM3ALUs, KUIICHUE,
BJI&YKHOCTbh BO3/lyXd, OBBIIICHUE JTABJIICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy NapamMeTpaMyd COCTOSIHHMS Tras3a B  H30Mpoleccax,
3JIEKTpU3aLus TeJl, B3AUMOJCUCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBM)XEHHE, MCIOJb3Yys (U3HUECKUE BEITUYMHBI:
KOOpAMHATA, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIa,
UMITYJIbC T€Jla, KUHETUYEeCKask JHEprus, IOTCHUUAIbHAS JHEPIUs, MEXaHW4YeCKas
paboTa, MexaHMUYecKas MOILIHOCTb, IpPH ONHCAHMM NPABWIBHO TPaKTOBATh
(Gu3NYECKUi CMBICT HCIOJb3YEMbIX BEIMYMH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYNHAMU;

ONMUCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ WM TEIUIOBBIE SIBJICHUA,
UCHOJIb3Yysl (DU3MYECKUE BEJIIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOIO JBHIKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHsA JHEprus, paboTa rasa,
KO3 (PUIIMEHT TMOJEe3HOT0 JAEUCTBUS TEIJIOBOTO JBHUTATENs; MpPH ONUCAHUU
IPaBUWJIBHO TPaKTOBaTh (U3MUECKUN CMBICT HCIHOJIb3YEeMbIX BEJIMYUH, HX



000O3HAaUeHUd W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMYUHY C IPYTUMH BEIMYMHAM;

ONMKCHIBATH  M3YyUYEHHBIE  DJIEKTPUYECKHE  CBOWCTBA  BElIeCTBA WU
ANIEKTpUYECKUE SBIEHUS (IpOLECCHl), MCHOIb3Ys (PU3MUECKUE BEJINYUHBIL:
AJIEKTPUYECKUI 3apsifl, JIEKTPUUECKOE TOJ€, HANPSKEHHOCTh MOJIs, NOTEHLUA,
pPa3HOCTh IOTEHLMAJIOB; MPU ONHUCAHUU TNPABUIBHO TPAKTOBAaTh (PUIUUECKUIL
CMBICT MCIOJNB3YyEMbIX BEJIMYMH, WX OOO3HAUEHUS U E€IMHUIBI, YKa3bIBaTh
(GopMyIibl, CBS3bIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBICHUS, UCTONb3Ys (PU3NUECKUE
3aKOHBI U NPUHIMUIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUs MEXAHMYECKOW OJHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
OPUHIMI CYNEPIO3ULMHA CHJI, NMPUHUUIT PaBHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETHYECKYI0 TEOpPUI0 CTPOCHHS BEIIECTBA, TIa30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOIO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsiia, 3akoH KysjoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUSA (TpaHULIbL,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPHUHIMUMBI JCHCTBUS MalllMH, HOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUS X O€30MACHOTO MCIOJIb30BAHUS B
MMOBCEIHEBHOM KM3HHU;

BBITIOJHATh SKCIEPUMEHTHI 10 MCCIEA0BAaHUIO (U3NYECKUX SIBICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOHpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 00O0pYyIOBaHMS, MPOBOAUTH OMNBIT U
bopMyIHpPOBATH BHIBOJIHI;

OCYUIECTBJISATH MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOIPEUIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBUCUMOCTH  MEXJAy (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM IMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHUpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MUYECKUX BEJIUYUH B
BUie Tabnuil U TpaduKoB, AeJaTh BBIBOBI IO Pe3yJibTaTaM HCCIIEA0BaHNUS;

co0roaTh MpaBuiia 6€30MacHOro Tpyia Mpy MPOBEACHUH UCCIEI0BAaHUN B
pamMKax y4eOHOTO SKCIEepHMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESITeIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1abOpaTOPHOTO
000pya0BaHuU4,

pemiatb pacy€THbE 3aJauyd C SBHO 3aJaHHON (PU3MYECKOH MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a1a4u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HeoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
IIOJIy4YE€HHOT'0 3Hau€HUs (PU3MUECKON BEIIUYUHBL;



peuiath Ka4ueCTBECHHbIC 3a/1a4u: BBICTPauBAaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IIEMIOYKY PACCYX ICHUU C OMOpOM Ha H3YUYCHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ NpU  PEIIEHHMH  y4eOHbIX  3a7ad  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIUU
U TIPEJICTaBIICHUsS YYEOHOW U HAy4YHO-MOMYJSIPHON MH(POPMAIIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTyYaeMyIo HH(popMaIuio;

NPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBICHEHHE IPOIIECCOB OKPYXKAIOIIET0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

WCITOJI30BaTh TECOPETUUYECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOW KU3HU
i obecriedyeHus: 6€30MacCHOCTH MPH OOpaleHUH ¢ MPUOOPAMH U TEXHHYECKUMU
YCTPOUCTBAMHU, JJISI COXPAHEHUS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTMYECKOTO
MOBE/ICHUS B OKPYKAIOLIEH CpeJie;

paboTaTh B TpYIIE C BBIMNOJHEHHUEM pPA3JIMUHBIX COLUAJIBHBIX POJICH,
IJIaHUPOBaTh palbOTy TPYIIIbI, palMOHATIBLHO pacHpeicssTh O00sS3aHHOCTH U
IJIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAeMOM TPOOIEMBI.

K xoniy oOyuenus B 11 kJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MEeCTO (PU3MKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
$u3nYecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIBI TMPUMEHEHUSI M3YUYEHHBIX (PU3MUECKUX MOJIENEH:
TOYECUHBIN AJECKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sJIepHast
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sipa MpU pelieHUuU (U3UIECKUX
3aj1ad;

pacrio3HaBath (pu3nuecKue siBJaeHUs (IIPOIECChl) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAHTOBOM (DU3UKHU: AJEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aUMOJCHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUWS, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JICKTPOMArHUTHBIE KOJEOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE PAacCIpOCTPAHEHUE CBETa, OTPAKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMApU3alus CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuii 3P hexT (poTodaddheKT), CBETOBOES AaBICHNEC, BOSHUKHOBCHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHass U HMCKYCCTBEHHas

PaguOaKTUBHOCTE;
ONKCHIBATh M3YYEHHBbIE CBOWCTBA BEIECTBA (JIIEKTPUUECKHE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTh  Pa3jIMYHBIX  Cpel) U

OJICKTPOMAIrduTHBIC ABJICHHA (npoueccm), HCITOJIB3YA (1)I/I3I/IIICCKI/IG BCIINYUHBIL:
BHCKTpI/I‘ICCKI/Iﬁ 3apsa, CHUJIa TOKa, JJICKTPHYCCKOC HAIIPSIKCHUC, DJICKTPHYCCKOC
COIMPOTUBJICHUC, PA3HOCTHL IMOTCHUHAJIOB, 3JICKTPOABMIKXYIIASA CHIIA, pa60Ta TOKa,



UHAYKIUST MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, HWHIYKTUBHOCTH
KaTylIK{, SHEPIrus SJEKTPUUYECKOTO0 M MArHUTHOTO IMOJIEH, MEpHOJ U 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsiji M CHJIa TOoKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsiHuE U
ONTHYECKasi CWJia JIMH3bI, TIPU OMHCAHUU TMPABWIBHO TPAKTOBATh (DU3NUYECKUU
CMBIC]I HCIIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHUIIbI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJINYMHAMU;

ONKCHIBATh H3YyYECHHBIC KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIOJbB3YS
¢u3nyecKkue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUsS U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTus CBSI3U
aTOMHBIX fJep, MPU ONHUCAHWU MPABHIBHO TPAKTOBAaTh (DHU3HUECKHUI CMBICI
UCIOJIb3YEMbIX BEJIMYMH, X OOO3HAYEHUS W €IWHHUIIBI, YKa3bIBaThb (POPMYIIbI,
CBA3BIBAIOLIME JIaHHYI0 (U3MYECKYIO0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMU,
BBIYMCIIATH 3HAUEHHE (PU3NYECKON BETUUNHBL;

aHANIM3UPOBaTh (PU3UUYECKUE MPOLIECCH U ABJICHMS, UCTIOIb3Ys (PU3NUYECKHE
3aKOHbI W MPUHLMINBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJIEIbHOIO
COEAMHEHUs TPOBOJHUKOB, 3aKoH Joyis—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHMH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHEHHE OWHINTeHHaA st doTodrddexra,
3aKOH COXPAaHEHWs DHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
IIEKTPUYECKOTr0 3apsA]a, 3aKOH COXPAHEHMs] MAaCCOBOI'O 4YMCIIA, MOCTYyJaThl bopa,
3aKOH paJMOaKTUBHOIO paclaja, Mpu 3TOM pa3iIudaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YECKO€ BBIPAKEHHE M YCJIOBUS (TpaHULBbI, OO0JacTH)
IPUMEHUMOCTH;

ONpENENsATh  HAlpaBJICHUE BEKTOpPa HMHAYKIMM MArHUTHOTO  IOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHia;

CTPOUTh U ONHUCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3E€PKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATD HKCIIEPUMEHTHI IO MCCIEIOBAHUIO (PU3NYECKUX SBJICHUU H
IPOLIECCOB C HCIIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: IMPU STOM
dbopMmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEUIOKEHHOIO O0OpYAOBaHHUSA, MPOBOAUTH OMNBIT U
(opMyIUpOBATH BHIBOJIBI;

OCYIIECTBIISATH NPSIMblE U KOCBEHHBIE U3MEPEHUS GU3NUECKUX BEIUYUH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS W HCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJEI0BATh 3aBUCHUMOCTU (DU3UYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH: MpPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUAE TAOJHULl U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHUS;

coOro1aTh IpaBuia 0€30MacHOTO TPpyJa P MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM U MPOECKTHOU



NEeATENBHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000py0BaHU4,

pemaTh pacuy€THBIE 3aJaud C SBHO 3aJJaHHOW (U3MUECKON MOJIETbIo,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HeoOXoauMble NJisi €€ pelIeHHs, TPOBOJUTh PAaCUEThl U OILEHUWBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYCHHS (PU3MUECKON BEIMYUHBI,

perarh Ka4eCTBEHHBIE 3a7a4u: BBICTPANBATH JIOTUYECKHU
HENPOTUBOPEYMBYIO LIEMOYKY PACCYXKIACHHM C OMOPOW Ha M3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUYECKUEC SIBJICHUS;

WCIONB30BaTh  MPU  pEHIEHMH  Y4eOHBIX  3aJa4  COBPEMECHHBIC
MH()OPMALIMOHHBIE TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TPEICTaBIICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATH MOJTy4aeMyt0 HHPOpMAITHIO;

OOBSICHSITh TMPUHIMIBI JCUCTBUS MAaIIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO UCIOIb30BaHUS B IMOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (DU3UKE B MOBCEIHEBHOW YKU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOWCTBAMH, JIJISi COXPAHECHUS 37I0POBbSI M COOJIIOICHUS HOPM JKOJIOTUUECKOTO
MIOBEJICHUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B TpYIINE C BBIMNOJHEHHUEM PA3JIMUHBIX COLUAIBHBIX POJICH,
IUIAHUPOBATh padOTy TPYyNIbl, PaLUOHAIBHO pACHpEAesATh OO0S3aHHOCTU U
IJIAHUPOBATh AECATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosimuecTBO 4acon DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/m Kourpoasnsie | IIpakTuyeckne (uudposbie)
MPOrpaMMsbl Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypchbl
Pa3znen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 Pu3ukKa 1 METOAbI HAYYHOr'O O3HAHUS 2 1 Enbmrorexa TOK
' https://m.edsoo.ru/7f41bf72 |
Hroro no pasueny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK
2.1 Kunemaruxa > https://m.edsoo.ru/7f41bf72 |
bubmuoreka [{OK
22 Hunamuka 7 https://m.edsoo.ru/7f41bf72 |
bub6anoreka 1IOK
2.3 3aKOHBI COXpPaHEHHUsI B MEXaHUKE 6 1 1 https://m.cdsoo rw/7f41bf72_|
HTroro no pasageny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOU 9 | bubmuorexa [IOK
' TEOPUH https://m.edsoo.ru/7{41bf72
bu6mmorexa [JOK
3.2 OCHOBBI TEpPMOJIMHAMUKHU 10 1 hitps://m.edsoo.ru/7f41bf72 |
33 ArperatHble COCTOSIHUS BenlecTBa. Pa3oBbie 5 bu6mmorexa [JOK
) IIEPEXO0JIBI https://m.edsoo.ru/7f41bf72
Wroro mo pazageny 24
Paznen 4. DJJEKTPOJIUMHAMUKA
bub6mmorexa [JOK
41 I7IEKTpOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72 |
49 [TocTostHHBIN 2neKTpUYecKuid TOK. TOKHU B 12 1 bubnmoreka [[OK

pa3IUIHBIX cpeaax

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




Wroro mo pazageny

22

Pe3epBHOE Bpemst

OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

68




11 KJTACC

KoanyecTBo yacoB DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/m Kontpoisbnsie | IIpakTnyeckue (un¢posbie)
MPOrpaMMsbl Bcero
padoThI padoTbI o0pa3oBaTe/bHbIC
pecypcesbl
Pa3nes 1. QJIEKTPOJINHAMUKA
11 MarnuTHO€ nojue. 1eKTPOMarHuTHast 11 ) 3 bubnmnoreka [JOK
) WHIYKIHS https://m.edsoo.ru/7f41¢97¢
HTtoro no pazgeny 11
Paznen 2. KOJIEBAHUA U BOJIHBI
71 MexaHu4yeckue 1 3JeKTPOMarHUTHBIE 9 1 bubmmoreka [JOK
' KOJICOaHMs https://m.edsoo.ru/7f41¢97¢c
bubmuorexa [JOK
2.2 MexaHU4eCKHe U 3JIEKTPOMArHUTHBIE BOJIHBI 5 1 hitps://m.edsoo.rw/7f41c97¢
bubmmorexa [JOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Wroro mo pasgeny 24

Pa3nen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA OTHOCHUTEJIBLHOCTH

31 OCHOBBI CTIEITUATIBHOM TEOPUH 4 1 bubnmnorexka HOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Wroro no pa3zueny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
. but6mmoreka [IOK
4.1 DNeMeHThl KBAHTOBOM ONTHUKHU 6 hitps://m.edsoo.rw/7f41c97¢
Bbu6nuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bubnmoreka [IOK
4.3 ATOMHOE A7IpO > https://m.edsoo.ru/7f41c97¢c
Hroro no pasugeiy 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKH

5.1

DJIEMEHThI ACTPOHOMHU U aCTPOhU3UKH

7

| bubnunorexa [IOK




| https://m.edsoo.ru/7f41c97¢c

Wroro no pasgeny 7

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 Oo6o0maronee NoBTOpeHNE 4 Eggﬁifisaogg}g 41697
Htoro no pazgeny 4

Pe3epBHOE BpeMst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJumnuecTBo yacos DJIEKTPOHHBIE
N Tema ypoka K i | Jara ungposbie
w/m Yp Beero oHTpoabHble | [IpakTHYecKue wayuenus p
padoThI padoTsbI o0pa3oBaTejibHbIE
pecypchl
1 ®usuka — Hayka o npupone. Hayunsie | Bu6mmoreka [JOK
METOAbI NO3HAHUSA OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32¢2
Poine 1 MecToO ¢pu3uKu B OpMHUPOBAHUHT
5 COBPEMEHHOM HAYYHOU KapTHUHBI MUpPA, B 1 1 bubmmnoreka [JOK
MPAKTUYECKOM ESITENbHOCTHU JIFOICH. https://m.edsoo.ru/ff0c33e6
BBojaHas koHTpoJbHas padborta
Mexanndeckoe nBrkeHne. OTHOCUTEILHOCTh
3 MEXaHUYECKOro aABuxkeHus. [lepemernienne 1 bubmiorexa LIOK
) ’ https://m.edsoo.ru/ff0c3508
CKOPOCTD, YCKOPEHHE
4 PaBHOMEpHOE NIPSIMOJIMHEWHOE JBHKEHNE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c3620 |
5 PaBHOYCKOpEHHOE TIPSIMOINHEHHOE IBHKEHHE 1 Bubmiorexa LIOK
yeKop P a https://m.edsoo.ru/ff0c372¢ |
6 CBoOoaHoe majienre. Y CKopeHue CBOOOTHOTO 1 bubnunorexa LIOK
HaaCHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneirinoe npuxenue. [[prmxenue 1 bubnuorexa [JOK
MaTepHAJIbHOM TOYKHU 0 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
ITpusIMn oTHOCUTEIRHOCTH I amnites.
8 I/Iﬁe HI/IaJIBHLIe cuctemsbl orcueta. IlepBoIi 1 Brbmzorexa LIOK
ph - ep https://m.edsoo.ru/ff0c3be8
3aKoH HproToHa
Macca tena. Cuna. IlpuHIuN cynepno3unuu
9 cui1. Bropou 3akoH HII):IOTI(I)Ha zgm P ’ 1 Eubmioreka LOK
’ P . https://m.edsoo.ru/ff0c3be8
MaTEepHATHLHONW TOUKH
10 Tperun 3akoH HproTOHA 1719 MaTepUaIbHbBIX 1 bu6mmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3bed
11 3aKOH BCEMUPHOTO TATOTeHHs. CHila TSHKECTH. 1 bubmnoreka [JOK




IlepBast KocMHYECKast CKOPOCTh

https://m.edsoo.ru/ff0c3d00

Bbubnunoreka [IOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yupy Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpennst. Cuia
13 COoII OTI;IBJIGHI/HI I (Ililqu[BI/I)KeHI/Hi) Tella B Bubmnorexa HOK
P P https://m.edsoo.ru/ff0c3£76
KUJIKOCTH WJIM ra3e
[TocTynarenbHOe U BpalaTeslbHOE JBUKEHUE
14 a0COTFOTHO TBEPIOTO Tella. MOMEHT CHIIBI. bu6muoreka [JOK
[1nneyuo cumbl. YciioBusi paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMiynec MaTepuabHON TOYKHU, CUCTEMBI
15 MaTepuaibHbIX ToueK. IMIyibce cuibl. 3aKOH bubnmnoreka [JOK
COXpaHEeHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUYKEHUE
Pabota u momHoCTh cuitbl. Kunetnueckas
16 9HEeprus MmarepuanbHoi Touku. Teopema 00 bubmorexa TIOK
p P - p https://m.edsoo.ru/ff0c4502
M3MEHEHNN KHHETHYECKOW SHEPT U
[TorenumanpHas sHeprus. [loreHnnanpHas
17 SHEprus ynpyro aeopMupoBaHHOU bu6mmoreka [IOK
npykuHbl. [loTeHManbHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MIOBEPXHOCTH 3eMIIH
[loTeHumanbHble U HETOTEHUUAIbHbIE CHUJIBI.
CBsi3b pabOTHI HEMOTEHITUAIBHBIX CHII C
18 I/I3M€H§HI/I6M MEXaHUYECKOU IHEPTrUuun bubmmorexa TIOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKOU IHEPTrUu
Jlaboparopuas padota «VccnenoBanue cBsi3u
19 paboThI CHITBI C UI3MEHEHHEM MEXaHHYECKON
SHEPTUHU TeJla Ha IPUMEPE PACTIKEHUS
PE3UHOBOIO JKI'YTa»
20 Konrponsnas padora no teme «KunemaTuka. bubnuoreka [JOK
JmHamuka. 3aKOHBI COXPAaHEHHS B MEXAHHKE https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIC TTOJIOKCHHST MOJICKYJISIPHO- bu6mmoreka [IOK




KUHETHUYECKON Teopuu. bpoyHOBCKOE
nBrkeHue. Anddysus

https://m.edsoo.ru/ff0c4dc2

XapaKTep JABMOKCHUSA U BSaHMOﬂeﬁCTBHH

22 4yacTHUll BeuecTsa. Moiesu CTpoeHus ra3os,
KUJIKOCTEH U TBEPABIX TEIl
23 Macca monekyn. KonuyecTBo BemiecTsa.
IlocTtostHHAass ABorajipo
24 TemnoBoe paBHOBecue. Temneparypa u e€
u3Mmepenue. [1Ikana remneparyp Llenbcus
25 Wneanpusiii ra3 B MKT. OcHoBHOE ypaBHEHHE bubnmnorexka HOK
MKT https://m.edsoo.ru/ff0c4fde
.y AbcomoTHas TEMIIepaTypa Kaxk Mepa cpeieti Bubmiorexa [IOK
KUHETHUYECKON YHEPTUU JABUKECHUS MOJIEKYL. .
N https://m.edsoo.ru/ff0cS11e
YpaBuenue MeHeneeBa-Knanerpona
27 3akoH JlampToHA. I'a30BBIe 3aKOHEI
Jlaboparopnast pabota «MccnenoBanue
28 3aBUCHUMOCTH MEKIY ITapaMeTpaMu COCTOSIHUS
Pa3pEKEHHOTO Ta3ay
29 W3omporeccsl B nealbHOM raze u ux bubnuoreka [IOK
rpaduyeckoe NpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprus TepMOIMHAMUYECKOU
30 CHCTEMBI B CTIOCOOBI €€ N3MCHECHHUSI. bubmuorexa [JOK
KonngectBo Temnors! u pabora. BuyTpenHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO MJI€aJILHOTO Ta3a
31 Buel Terionepenauu Brbmnorexa HOK
https://m.edsoo.ru/ff0c5¢c36 |
VY enpHas TEMIOEMKOCTh BEILIECTBA.
32 K(I)lnnquTBo TETUIOTHI TPU Tgfmonepenaqe. buGmnorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
AnnabaTHBIN IPOLIECC
33 IIepBblii 3aKOH TEPMOAVMHAMUKH U €T0 bu6mmoreka [IOK
OPUMEHECHHUE K U30IIPOIIeCcaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTMOCTh IPOLIECCOB B IIPUPOJIE. Bubmnoreka [TOK




BTopoii 3aKk0H TepMOIHHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunun gevicteus u KII/ TernmoBoi

but6mmoreka [IOK

35 MAallIWHbI https://m.edsoo.ru/ff0c600a
36 Iuxn Kaprao u ero KI1J]
37 DKOJIOTHYECKHE MPOOIIEMBI TETUIOYHEPTeTHKH
33 O6o0maromuii ypok «MonekyspHas Qusuka. bubnmnoreka HOK
(OCHOBBI TEPMOJIMHAMHUKHY https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MOJEaK s HE?I ¢uznka. OCHOBBI bubmaorexa LLOK
yIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJANMHAMUKI
40 [TapooOpa3zoBanue 1 KOHJIEHCAIIHSL. bubmmoreka [JOK
VcnapeHue u KUIeHue https://m.edso0.1ru/ff0c63b6
41 AOconroTHas 1 OTHOCHTEIIbHAS BIIAXKHOCTD but6mmoreka [IOK
Bo3ayxa. HacelmeHHbIN ap https://m.edsoo.ru/ff0c64d8
Trépnoe Teno. Kpucramimyeckue u
42 amopdHbIe Tena. AHU30TPONHS CBOUCTB bubnuoreka [JOK
KpucTauioB. JKuIKue KpuCTaIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMEHHbBIC MATEPUAJIbI
43 [InaBnenue u KkpucramuMsanus. Y AejIbHast bubmuoreka LIOK
TeI0Ta IaBiacHus. CyonuManys https://m.edsoo.ru/ff0c6708
bubmunoreka [JOK
44 VYpaBHeHHe TemI0BOro OangaHca hitps://m.edsoo.ru/fR0c6820
DnekTpuzaius Tea. DIEKTPUUECKUU 3apsil. bu6mmoreka [JOK
45
JIBa BUIA ICKTPUUICCKHX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUDTIEKTPUKH U
46 H(I))J'I HHOBO HI/JIIKI/I 3aK(I:H COXpaHEHUs bubmorexa TIOK
YHPOBOZA ) p https://m.edsoo.ru/ff0c6bec
AIEKTPUYECKOTO 3apsiaa
B3aumopeucTue 3apsanoB. 3akoH KyoHa. bu6nuoreka [JOK
47 . -
To4YeUHBIW YAECKTPUUCCKUU 3apsij https://m.edsoo.ru/ff0c6ced
H €i e e .
anpsHKEHHOCTD 3JIEKTPUYECKOTO OIS Bubmiorexa LIOK
48 [IpuHIIMIT Cynepro3UIIMY ANEKTPUUECKUX

noJier. JIMHUM HanpsHKEHHOCTH

https://m.edsoo.ru/ff0c6df2




49

Pabota cwit 3IeKTpOCTaTHYECKOTO OIS,
Ilorennuain. Pa3HoCTh MOTEHIINAIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

[TpoBOTHUKY ¥ JUAICKTPUKHU B
ANIEKTPOCTATUYCCKOM Toie. JIuanekrpuyeckas
IPOHHIIAEMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoemkocTs. Konaencarop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126 |

52

DNEeKTPOEMKOCTD MJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKeHHOr0 KOHAEHCaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas pabora "M3mepenue
DJICKTPOEMKOCTH KOHAeHcaTopa'

54

[IpuHIIMIT AENCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMMPOBAJIBLHOTO amnmapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3alIUTa. 3a3eMJICHHE DICKTPOIPUOOPOB

55

DNeKTpUYECKU TOK, YCIOBUS €ro
cyuiectBoBanus. [locrosaunsiii Tok. Cuina
toka. Hanpsixenue. ConporuBieHue. 3aKoH
Oma 1151 yyacTKa 1enH

56

[TocnenoBareapHOE, APaICIBHOE,
CMEIIaHHOE COeTMHEHNE TIPOBOIHUKOB.
Jlaboparopnas pabota «3yuyenue
CMEIIIAHHOTO COSAMHCHHS PE3UCTOPOBY

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.
3akoH Jxxoyis-JleHa

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa J1st TOJTHOM (3aMKHYTOM )
aneKTpudeckoii enu. KopoTkoe 3amMbIkaHue.
JlabopaTtopHas pabora «M3mepenune I1C
HUCTOYHHKA TOKA U €0 BHYTPCHHETO
COIIPOTHBIICHHSDY

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

59

DNeKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBIICHUS
METAJJIOB OT TEMIIEPATYPHI.




CBepXIIPOBOIANMOCTD

DneKTpuYecKur TOK B BakyyMme. CBOMCTBa

60 1
AJIEKTPOHHBIX ITYYKOB
I1 0
61 | npivecran npososunocrs, Caowiersa p—n- | 1 Bubmrorexs LIOK
p POBOZ ' P https://m.edsoo.ru/ff0c84ae
nepexo/a. IloaynpoBoJHUKOBBIE TPHOOPHI
DNEeKTPUYECKUH TOK B paCTBOpaxX M paciuiaBax
62 BHCKTE)OJII/ITOB 3J‘IeKTplZ)J'II/ITI/I£eCKaHp 1 bubmorexa TIOK
) https://m.edsoo.ru/ff0c82ba
JIACCOIHANMs. DJIEKTPOIN3
C) [ .
NIEKTPUECKUH TOK B Tasax ] Butmiorexa [[OK
63 CaMocTOsATENbHBIM U HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Momawms. [1na3sma
DneKTpuYecKrue NpUOOPHI U yCTPOMCTBA U UX
64 npaKTTI/IzquKoe HpI/II)MeHSHI/Ie }i_IpI;.BI/IJ'Ia 1 bubmorexa [TOK
' https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011aCHOCTH
. bubnunoreka LIOK
65 O6o00maromui ypok «JIeKTPpOINHAMUKA 1 hitps://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo teme
66 «Onekrpocraruka. [TocTrosHHBIN 1 bu6nuorexa IIOK
AJIEKTpUUECKUM TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepHslii ypok. KonTponbhas paboTa mo 1 bu6nuorexa IIOK
TeMe "'DNEKTpOoArHAMUKA" https://m.edsoo.ru/ff0c8c56
63 PesepBHbIit ypok. O600mmammui ypox mno 1 bubnmnoreka [JOK
temaM 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




11 KJTACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne ara u¢posbie
n/n Tewa ypoka Bcero Kontpoabnbie | IpakTuaeckue nsgqeﬂnﬂ Oﬁpillliioql;ETeJIbHLIe
padoTsbI padoThI pecypes
[TocTossHHBIE MATrHUTHI U UX B3aUMOJICHCTBUE.
1 MarnuTtHOe nojue. BeKTop MarHuTHOM 1 bubmorexa LLOK
N https://m.eds00.ru/ff0c9778
WHAYKIMU. JIMHUY MarHUTHOM MHTYKITUU
MarauTHo€ 1oJie MPOBOJHUKA ¢ TOKOM. OTIBIT
2 Opcrena. BSaI/IMOI[SfICT];HHe MIPOBOJIHUKOB C 1 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c98fe
TokoM. BBo1Hast KOHTposIbHAsl paboTa
3 Jlaboparopuas pabota «3ydyenue 1 1 bubnmnoreka [JOK
MATHUTHOTO IOJIsI KATYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TOJIS HA MPOBOJHUK C
4 tokoM. Cuita Ammepa. JlabopatopHas pabora 1 1 bubnnoreka [JOK
«HccnenoBanue neMCTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
€MCTBUE MarHUTHOTO TOJISI HA JIBHK 10Cst
5 ip;mceHHy}o gactuny. Cuiia ﬂoﬂpeHuimy 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pabora cwisl Jlopenia
DOnexkTpomMarHuTHas HHAYKIus. [loTok
6 BEKTOpa MarHuTHOM uHAYKIuu. IJC 1
WHIYKIHAU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykimu dapajes
7 Jlaboparopunas padota «/ccnenoBanue 1 1 bubmmoreka [JOK
SIBJICHUS DJICKTPOMATHUTHON WHAYKIIHI)) https://m.edsoo.ru/ff0cal 50
NHnyKTUBHOCTB. SIBIE€HME CAMOUHAYKLHH.
] O/1C camonHyKIMH. DHEPrUs MarHUTHOTO 1 bubnnoreka [JOK
I10JIs1 KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
1oJje
9 TexHUYEeCKHE YCTPONCTBA M MX MPUMECHEHHE! 1




MOCTOAHHBIC MAIrHUTLI, SJICKTPOMAarHuThlI,
QJICKTPOABUTATCIIb, YCKOPHUTECIIN
QJICMCHTAPHBIX YaCTHUI, MHAYKIIMOHHAA I1I€Yb

10 O6o06maromuii ypok « MarHuTHOE TOJIE. bubnnorexa [JOK
DIEKTPOMarHuTHAs WHITYKIHS https://m.edsoo.ru/ff0cab82

1 KonTponbhas pabota no teme «MarautHoe bubnmnoreka [JOK
1oJie. DIESKTPOMAarHuTHas MHTYKIUS https://m.edsoo.ru/ff0cad58
CB0OOHBIE MEXaHHUYECKHE KOJIeOaHUsI.

12 I"apmonnueckue konebanus. Y paBHeHHE bubnuorexa [IOK
rapMoHu4eckux kosiebanuii. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTUH
Jlabopartopnas pabota «ccnenoBanue

13 3aBHCHMOCTH TEepHO/ia MAIbIX KoJeOaHun
rpy3a Ha HUTH OT JUTMHBI HUTH U MacCChI
rpy3a»

Konebarenbubid KOHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIeOaHUs B UICATLHOM
14 KOJ'I66I;T6J'II>HOM KOHTYp€. AHAJIOTHUS MEXY bubmorexa LIOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U SJICKTPOMArHUTHBIMU
KoJIe0aHUsIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 BHGII))I‘ZI/I B UJ€AIBHOM KOJIG621TEJIBHOM bubmorexa [IOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBieHue o 3aTyXalOUIMX KOIeOaHUSIX.

16 BrIHyX/IeHHBIE MEXaHUYECKHE KOJIeOaHuU . bubnnorexa [JOK
Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ff0cbb86
AIEKTPOMArHUTHBIC KOJeOaHus
IlepemennbId ToK. CHHYCOUAIBHBIN

17 IIEPEMEHHBIN TOK. MOITHOCTh NIEPEMEHHOTO bubnuoreka [IOK
TOKA. AMIUTUTYAHOE U JEUCTBYIOILIEE https://m.edsoo.ru/ff0cbd34
3HAYCHHUE CUJIbI TOKA M HANIPSDKECHUS

18 Tpancdopmarop. [IpousBoactso, nepenayda u

MOTPEOICHUE PICKTPHIECKON SHEPTUU




YCTpOUCTBO U IPAKTUYECKOE IPUMEHEHHE

19 3JICKTPUUYECKOr0 3BOHKA, F'eHepaTopa bubmmorexa [JOK
p > TeHepaTop https://m.edsoo.ru/ff0cc324
MIePEeMEHHOTO TOKA, JIMHUI JJIEKTponepeaad
DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ncnoiab30BaHus
3JICKTPOIHEPTUHY B MOBCEIHEBHOMW YKU3HHU
MexaHnudeckue BOJIHBI, YCIOBHS
71 pactpoctpanenus. [lepuoa. Cxkopocts bubnmnoreka [JOK
pacpocTpaHeHus U JJINHA BOJIHEL https://m.edsoo.ru/ff0cca54
Ilonepeyunsle ¥ TPOAOJIHLHBIC BOJIHBI
3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnmnoreka [JOK
22
Bricora Tona. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
23 DNEKTPOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnnorexa [JOK
ckopocTk. IlIkana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUIIBI paIuOCBA3U U TEICBUICHHUS.
PasButue cpencts cBsa3u. Paguonokanys
bu6mmoreka [JOK
25 KontponbsHas padora «KonedaHus 1 BOJIHBD»
P P https://m.edsoo.ru/ff0cc618
[IpssMonuHEHOE pacpOCTpaHEHUE CBETA B
26 oIIL)Ho OJTHOI C eﬂ% T(I))qeqﬁblﬁ UCTOYHUK Bubmnorexa [IOK
p pele. https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
OtpaxkeHne cBeTa. 3aKOHBI OTPAKEHUSI CBETA.
27 HOI():T OCHHUE N300paKCHUH B rII)JIOCKOM bubmorexa [JOK
p p https://m.edsoo.ru/ff0cd4e0
3epKaje
IIpenomnenue cBeta. [ToiHOE BHYTpEeHHEE
28 0Tp axxenue. [IpenenbHBIN yro n}(])nI:{oro Bubmmorexa [IOK
p P y https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKESHUS
29 JlaGopatopnas pabora «M3mepeHune bubnnorexa [IOK
MOKa3aTelIsl NPEJIOMIICHHS CTEKIIa) https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o00pakeHu B IMH3E. bubnuoreka [IOK
30 N
dopMyna TOHKOM JUH3EL. Y BEJIMYCHUE JIMH3bI https://m.edsoo.ru/ff0cddle
31 JlabopaTopnas pabora «MccienoBanue




CBOMCTB M300paKEHN B TMH3AX)

Hucnepcus ceera. CI0XKHBINA COCTaB 06€10T0

32 cera. [[Ber. JlabopaTopHas pabota
«HabnroneHne Tucepcuu CBETay
33 Wutepdepennus cBera. Audpakius cera. bubnnorexa [JOK
Jndpaknponnas pemérka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U YCTPOICTBA U
YCJIOBHS X 0€3011aCHOTO MPUMEHEHUS
['panu1bl TPUMEHUMOCTH KJIACCUYECKOU
36 ngaHEKH %OCT JIAThI CIICIIMAIBHOW TEOPUH bubmorexa LIOK
) y p https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
37 OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. bubnnorexa [JOK
3aMeIeHre BDEMEHH 1 COKpaIISHUE JUIMHBI https://m.edsoo.ru/ff0cfa42
DHEpPrusi 1 UMITYJIbC PEISITUBUCTCKON
38 ‘IaCTI;I bl CB;I3Ly MaC(I:)bI C DHEpPTrUeH U Bubmorexa TOK
HBL p https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPTHUSI TIOKOS
39 KonTponbhas padora «Ontuka. OCHOBBI bubnuoreka [IOK
CIICMAJIbHOM TEOPUH OTHOCUTEILHOCTHY) https://m.edsoo.ru/ff0cf6f0
®oronsl. Dopmyina [Inanka. DHeprus u bubnnorexa [JOK
40
HMIYJIbC GOTOHA https://m.edsoo.ru/ff0cfel 6
41 OTtkpsiTHE U HecaenoBanue GoTodddekra. bubnnorexa [JOK
OnbiThl A. I'. CToneToBa https://m.edsoo.ru/ff0cffc4
3akonbl portorpdexra. YpaBHeHUE
42 3I/IVHHJTGI(£H3, I[H(ls)l(b(bOToa(b(geKTa «Kpacnas bubmiorexa LIOK
- BP https://m.edsoo.ru/ff0d015e
rpaHuna» Gorosbdexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubmuoreka [JOK
XUMHYECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTpoONCTBA U IIPAKTUYECKOE
44 npuMeHeHue: porolrieMeHT, poToaaTuuK,

coJHeYHas Oarapess, CBETOIHO




Pemrennie 3amgad mo remMe «DJI€eMEHTHI

bu6mmoreka [IOK

4 .

> KBAaHTOBOU OITUKW https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesg ¢dopaa Mo paccessHUIO 0-9acTH bubmorexa [JOK

phopa p e https://m.edsoo.ru/ff0d091a
[1naHeTapHas MOJI€NIb aTOMA
bu6mmoreka [IOK
4 [Toctynater bopa
/ oty op https://m.edsoo.ru/ff0d0afa
N3nydenue u noryiiomeHue GOTOHOB IPHU
48 ne gxo € aToma C omHoro q)OBH}I 3Heprnn Ha bubmorexka [JOK
p UH A yp p https://m.edsoo.ru/ff0d0afa
npyroi. Bupl ciekTpoB
BousiHoBBIE cBOMCTBA yacTull. BonHbl 1e
49 bpouiia. KopnyckyasipHO-BOITHOBOU Ay aJIM3M bubmorexa LOK
' YOy Y ' https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE U BBIHYKJIEHHOE M3JTYUYCHHE
OTKpbITHE pan0aKTUBHOCTU. OMBITHI
50 Pe3ep do I;I')IIO ONPEIEIEHUIO COCTaBa buGmuorexa [JOK
PDOPA el https://m edsoo.ru/fR0d0fd?
PAIMOAKTUBHOIO U3JIYYEHUS
CaowucTBa anb(da-, 6era-, raMma-u3IydeHHUS.

51 BiisiHMe pagnoakTHBHOCTH Ha KUBBIE
OpraHU3Mbl
OTkpbITHE NPOTOHA U HEUTPOHA. M30TOMBI.

59 Anbda-pacniaa. DIEKTPOHHBIH U bubnuoreka [IOK
MMO3UTPOHHBIW OeTa-pacma. ["amma- https://m.edsoo.ru/ff0d1162
W3JIyYCHUE
DHeprus CBA3U HYKJIOHOB B sipe. SInepHbie
peakuuu. Snepusid peaktop. [Ipodraemsl, bubnmoreka [JOK

53
IEPCIIEKTUBEL, DKOJIOTMYECKUE aCIICKThI https://m.edsoo.ru/ff0d1356
SIIEPHOU SHEPTEeTUKH
DJyieMeHTapHbIe YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeToIbl HAOMIOACHUS U

54 PErucTpanyy 3JEMEHTAPHBIX YaCTHUL. bubmmnoreka [JOK

Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3aUMOJCUCTBUA. EAMHCTBO uznueckon
KapTHHBI MAPa

https://m.edsoo.ru/ff0d0e38




55

Bun 3Bé3nn0r0 HeOa. Co3Besnus, sipKue
3BE3/1bI, TUTAHETHI, UX BHIUMOE JIBIKCHHE.
Conneunas cuctema

56

Comnaue. ConHeuHast akTUBHOCTE. MICTOUYHUK
sHeprun CoyTHIa 1 3BE3]

57

3BE3/1bl, KX OCHOBHBIE XapaKTEPUCTUKHU.
3B€3/1b1 TJIABHOM MOCIIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spostronny CoJIHIA U 3BE3]

58

Mneunsin [1yTe — Hama ["anakTuka.
ITonoxxenne u npuxenue CosHLa B
lNamakTuke. 'anaktukn. YepHble 1bIPHI B
sJIpax TaJlaKTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe u3inydeHue.
MerarajiakTuka

60

Hepemennbie npo0aeMbl aCTPOHOMUH

61

KontponbHas padoTa «1eMEeHTHI
ACTPOHOMUU U ACTPODHUIUKI)

62

O6o06matomuit ypok. Poib ¢usuku u
ACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIMAJIbHOM M STHYSCKOM
cdepax JedaTeIbHOCTH YeJI0BeKa

63

Oo6o0maromuii ypok. Ponbs u mecto ¢puszuku u
aACTPOHOMHUU B COBPEMEHHOW Hay4YHOI
KapTUHE MUPaA

64

O6o0matomuii ypok. Pons ¢puzndeckoit
Teopuu B (HOPMUPOBAHUHU TIPEICTABICHUH O
(hu3nIecKoi KapTHHE MUpa

65

O6o06maromuii ypok. Mecro pusuaeckoit
KapTHHBI MUPa B OOIIIEM Py COBPEMEHHbBIX




€CTECTBEHHO-HAYUYHBIX MPEJCTAaBICHUHN O
MIPUPOC

PesepBHbIil ypok. MarHuTHOE 10JI€.

66 DJEeKTpOMarHuTHas UHAYKIHS !
67 PesepBHblii YPOK. OnTuka. OCHOBBI 1
CHELMAILHON TEOPUU OTHOCUTEIBLHOCTH
63 Pesepnbiii ypok. KBanroBas ¢pusuka. 1 bubnuoreka [IOK
DJIEMEHThI ACTPOHOMHH U aCTPOhU3UKHI https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nox
penakmueii [TapdpenTreBoit H.A., AknnmonepHoe o61mecTBo «31aTeabcTBO
«IIpocBemenue»

» ®usuka, 11 kinacc/ Maxumes I'.J1., ByxoBues b.b., Hapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o6iiecTBo «M31aTenbcTBO

«ITpocBernienue»|
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