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IIporpamMma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CPEAHEr0 OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHUM M TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHONM Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke ¢ yué€roMm denepaibHOi padoyeil mporpaMMbl BOCHUTAHUSA U

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO
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KOHIIEIIIMK TIpernojiaBanust y4eOHoro mpeamera «Dusnka» B 00pa30BaTEIbHBIX
OpraHu3anUsIX Poccuiickon Oenepanuu, peATU3YIOIINX OCHOBHBIE
o0Opa3oBaresbHbIE MPOTPAMMBI.

Copnepkanue mnporpaMMmbl IO (U3MKE HaIpaBieHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaroniuxcss 10-11 kmaccoB rmpu
oOydeHnn ux (u3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAIPEAMETHBIM pe3yJibTaTam
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peau3alui MEXKIPEAMETHBIX
CBsA3€H (PU3MKM C €CTECTBEHHO-HAYYHBIMU Y4e€OHBIMH TMpeameTamu. B Heil
OTPEJIENSIIOTCS OCHOBHBIC 1€MW M3Y4YeHHUs (U3HKU HAa YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (PU3UKH: JTUYHOCTHBIE,
MeTarpeMeTHbIe, MpeIMeTHbIE (Ha 6a30BOM YpPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (PU3UKHU Ha Oa30BOM YPOBHE, B

TOM YHCJI€ NPEeIMETHBIE Pe3yJIbTaThl [0 TOJaM O0y4EHHS;

e cojepkaHue yueOHOro npeamera «Ou3nka» 1no rogam oOydeHus.

®du3uka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYyNas B
KayecTBe y4eOHOro IpeJMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKIJIAJl B CUCTEMY
3HaHUI 00 okpyxaroniemM mupe. IIKoapHBIN Kypc GU3HKU — CHCTEMOOOpa3yIOIUi
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IIOCKOJIbKY (PU3NUECKUE 3aKOHBI
JexXaT B OCHOBE TIPOILIECCOB U SIBIICHUM, H3y4yaeMbIX XHUMHUEH, OHOJIOrHEH,
dbusznyeckoir reorpadgueit u actpoHomueil. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUM  ONpeAesisieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DHHEPreTHKU, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TOJIy4YEHHUsI HOBBIX MATE€pUAJIOB C 3aJaHHBIMA CBOMCTBAMHU W JPYTHUX.
N3yuenne QUMK BHOCHT OCHOBHOW BKJad B (OPMUPOBAHHE E€CTECTBEHHO-
HAYYHOU KapTHHBI MUpa OO0ydaromwuxcs, B (GOpPMHpPOBAHWE yYMEHUH MPUMEHSTH
HAy4YHbIA METO]I TO3HAHUS MPU BBITIOIHEHUHN UMH YU4E€OHBIX HCCIIEI0BAHUN.

B ocHoBy kypca ¢usmku ais ypoBHS cpemHero oOmiero oOpa3oBaHUS
MOJIOKEH P HJIed, KOTOpbIE MOXHO paccMaTpuBaTh KakK MPUHIUIBI €ro
OCTPOEHHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTEepHall U3 BCEX Pa3esioB (PU3WKH, BKIIOYACT KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (hU3HKH.

Hoesn cenmepanuzayuu. B cOOTBETCTBUM C HEH MaTepuan Kypca (U3HUKH
o0beMHEH BOKPYr (Qu3nMyueckux Teopui. Bemymmum B Kypce sBIsSETCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pWH, BEIIECTBE U
noJIe.

Hoea eymanumapuzayuu. EE peanuzanusi mpeanosiaracT HCIOIb30BaAHHE
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dusnku ¢ pa3BuTHEeM OOIIECTBa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJOTUUECKUMH MPOOIEMaMH.

Hoesa  npuknaonou  mnanpasnennocmu. Kypc ¢Gu3uku — mpeanosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN
V3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoesa »skonocuszayuu peaqusyeTcsi TOCPEICTBOM BBEJCHHUS DIIEMEHTOB
coliepKaHUs, TOCBAIIEHHBIX OKOJOTMYECKMM TpoliieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PAa3BUTUEM TEXHUKH M TEXHOJOTUM, a Takke OOCYXKICHHS
npo0JieM paloHAIBHOTO NPUPOIONOJIB30BAHUS U HKOJIOTMYECKOM 0€30MMacHOCTH.

Crep:KHEBBIMH DJIEMEHTaMH Kypca (M3MKKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJISOTCS (U3HUeckue Teopuu ((popMHpOBAHUE TMPEIACTABICHUN O
CTPYKTYpE IMOCTPOCHUS (PU3NYECKON TCOPUH, POJIU (YHIAMECHTAIBHBIX 3aKOHOB M
NPUHIIMIIOB B COBPEMCHHBIX TMPEJACTABICHHSIX O TPUPOJE, TpaHHUIAX
OPUMEHUMOCTH TEOPHH, M ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOR).

CHCTEeMHO-ACSITSIIBHOCTHBIN TOX0MI B Kypce (DM3MKH pPealu3yeTcs MPEexe
BCEro 3a CUET OpraHu3alUM SKCIEPUMEHTAIBLHOU JACSATEIbHOCTH OOYYarOUIUXCH.
Jlns  GazoBoro ypoBHS Kypca (U3UMKA — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX OKCIICPUMEHTOB W JIaOOPATOPHBIX paboT,
KOTOpbI€ B mporpamme no (usvke oObeIWHEHBI B OOIIWN CIHCOK YUEHHUYECKUX
NpaKkTUUEeCKUX paboT. BeigesneHne B yka3aHHOM MEpeyHe JTa0opaTOpHBIX padoT,
IMPOBOAUMBIX JIJII  KOHTPOJSI W OIICHKH, OCYIIECTBISETCS YYaCTHUKAMH
00pa3oBaTeIBLHOIO TMpollecca MCXOAd U3 OCOOEHHOCTEH IJIAHUPOBAHUS U
ocHamleHuss kabOunera Qusuku. I[lpu »sTOoM obOecrieunuBaeTcsi OBIAJCHUE
O0OyJarOIMMUCS YMEHHUSMH TIPOBOJIUThL KOCBEHHBIC W3MEPCHHSI, HMCCICIOBAHUS
3aBUCUMOCTEH (U3MUYECKNX BEJIMYMH W TOCTAHOBKY ONBITOB II0 IPOBEPKE
IPEITI0KCHHBIX TUITOTES.

Bonbimoe BHUMaHWE yAENSETCS pPENICHUI0 PAcYETHBIX W KAadeCTBEHHBIX
3amad. [Ipu 3TOM A1 pacU€THBIX 3a/7a4 MPHOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3alaHHOM (PU3UIECKON MOJIEITBIO, TIO3BOJISIONINE TPUMEHSTh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK M WHTETpUPYS 3HAHUS W3
pa3HBIX pa3aenoB. J[7s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/JaHMs HA
00BsICHEHHE TPOTEeKaHUsl (U3MYECKUX SIBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromnue BbIOOpa (U3MYECKOW MOAETW MJIi CUTyallMd MPaKTHUKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PIOC COO k marepuanabHO-
TEXHUYECKOMY OOecTeueHnI0 ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
¢bu3MKM HA YPOBHE CPEHETO 00IIEero 00pa3oBaHusl TOKEH N3Y4aThCsl B YCIOBHSIX
PEeIMETHOTO KaOuHeTa (PU3UKU WU B YCJOBHUSX WHTEIPUPOBAHHOTO KaOMHETa
PEAMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B kaOuHere (U3UKH JOJDKHO OBITh

[OKYMEHT H%Q&%%M%M r%mg%aTopHoe O()Opy,Z[OBaHPle IJIA  BBIIIOJIHCHHUS YKA3daHHBIX B
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nporpaMMe 1o (U3NKe YUYSHHUECKUX MPAKTHUYCCKHUX PadOT M JIEMOHCTPAITHOHHOE
o6opyT0BaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
NPUHIIUIIOM MHHHUMAJIBHOM JIOCTATOYHOCTHM W  oOecrnedyrBaeT IOCTaHOBKY
NEePEYUCIICHHBIX B TMporpaMme Mo (HU3MKE KIFOYEBBIX JIEMOHCTpALMKA ISt
UCCIICIOBAHUS ~ M3yYaeMbIX SBJICHMH W  TPOIECCOB, OJMIUPUYCCKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUUECKUX TPUMEHECHUI.

JlaGopaTtopHoe 00OpyJIOBaHME [UISi YYEHHYECKUX MPAKTUUYECKUX pabdoT
dbopmupyeTcsi B BUJIe TEMAaTHUYECKUX KOMIUIEKTOB M 00€CTIEYMBAETCS B pacuéTe
OJIHOTO KOMIUJIEKTa Ha JABYX OOydJamomuxcsa. TeMaTH4ecKue KOMILJICKTHI
7a60paTOpHOTO OO0OPYIOBAHMS JIODKHBI OBITh IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(POBBIX JTabOpaTOpHii.

OCHOBHBIMHM HEJISIMU U3yYeHUs HU3UKH B 0011IeM 00pa30BaHUU SBIISIOTCS

e (QopmMupoBaHue HHTEpeca M CTPEMJICHUS OOYYAIOMIMXCSA K HAyIHOMY
U3YYCHHUIO TPUPOJIBI, Pa3BUTHUE WX HWHTEIICKTYaJIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TTO3HAHUSA U (POpMUPOBAHHE
UCCIICIOBATEIHCKOTO OTHOIIEHHUS K OKPY KAIOIITUM SBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanme yMeHUH OOBSCHATH SBJICHHUS C HCIOJIb30BAaHUEM
du3HUeCcKrX 3HAHUI ¥ HAYIHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue NpeACTaBICHUN O poJid (PUBMKHU JJIsT PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne STUX Ienell o0ecreunBaeTcs pelieHueM CIeAyIoNuX 3a1ad B

npolecce U3ydeHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIEeTro 00pa30BaHUs:

e TIpHOOpETEHUE CHCTEMBI 3HAHUM 00 001IMX (bU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (PH3UKY, ODJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIEMEHTHI acTPO(PHU3UKH;

e (QopmMupoBaHHe yMEHUN TPUMEHATH TEOPETUYECKUE 3HAHUS IS
00BbICHEHUS (PU3MYECCKUX SBICHHM B TPUPOJC W JUIS IPUHSATHS
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHHUS pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
bu3mdYeckor MOJCNBIO, 3aJad, TO0JAPa3yMEBAIOIIUX CAMOCTOSTEIHHOEC
co3zlaHue (PU3MIECKON MOJIEINIH, aJICKBaTHON YCIIOBHUSM 3aa4H;

e TIOHMMaHHWE (PU3MYECKUX OCHOB M TPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO

cpeay,

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO
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e OBJAJCHHE METOJAAMH CAMOCTOSITEIHHOTO IJIAHUPOBAHUS W TMPOBEACHUS
du3MUecKnX HKCICPUMEHTOB, aHAIU3a W WHTEPHpeTaluu UHPOopMaIuu,
OTIPEJICIICHHS] JIOCTOBEPHOCTH TIOJIYYEHHOTO Pe3yibTaTa;

e CO3JIaHUE YCIIOBUM ISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JICSITEIIbHOCTH.

Ha usyuenue ¢usuku (06a30BbIii YypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
obpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipeanaraempiii B mporpamMme 1o (u3uke MepedyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUMUTENb JeliaeT BbIOOD
npoBelieHUsd J1a0OpaTOpPHBIX pPabOT U OMNBITOB C YYETOM MHJMBUIYAIbHBIX
0COOEHHOCTEH 00yYaroIuXCsl.
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COJEPKAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HayuyHble METOABI MO3HAHUS OKPY>KAKOLIETO
mupa. Ponb »dkcriepuMeHTa W TEOpUM B TPOLECCE TO3HAHMS MPUPOIBI.
DKCIEpPUMEHT B (PU3HUKE.

MopenupoBanue (uU3M4eCKuX SIBIEHUNH U mpoueccoB. HaydHbie rUmoresbl.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B (GOpMHUPOBAHUK COBPEMEHHOW HAay4YHOW KapTHHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W MUGPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOPEHUE MaTepUajJbHONW TOYKH, HUX IMPOEKIUU HAa OCU CHUCTEMBbI KOOpJWHAT.
CrnoxeHue nepeMenieHui U CJI0KeHUe CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U IEepEeMEIICHUs
MaTepUaJbHOW TOYKH OT BPEMEHH.

CBo0OoiHOE TIazieHue. Y CKOpeHre CBOOOIHOTO MaJICHUS.

KpuBonnneitHoe  nBHkKeHWE. J[BMKEHHE  MaTepuasbHOW TOYKM MO
OKPYKHOCTH C ITOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAS
ckopoctb. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIAOMETD,
JBIKEHHE CHAPSIOB, IIEMTHbIE U PEMEHHBIC MTepeIaun.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILTIOCTpAIMs KMHEMAaTHUUECKUX XapaKTePUCTUK
JIBKCHUSL.

[IpeobpazoBaHue IBMXKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pekeHHOM MTPOCTPAHCTBE.

HaOnronenue ABWKeHHs Tena, OPOIICHHOTO TMOJ YIioM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaiCHUSL.

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO
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Hanpapnenue ckopocTu npu ABUAKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydeHne HEPAaBHOMEPHOTO ABUKEHHUS C LIEJIbIO OMPEIEICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, NPOWIECHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKA BPEMEHM IMPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS 1IapUKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIeHHOTr0 rOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutenbHOCTH  ['amunes. Ilepewit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepUaibHOM TOUKU. TpeTuit 3aKkoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro tarorenus. Cuma Tsbkectn. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, CKojabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokosd. KoadduuuenT tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJa B )KUJKOCTH UJIU Tas3e.

[locTynarenpHOE U BpalaTelbHOE IBUKEHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCHUTEIBHO OCH BpameHus. llnedo cumnel. VYcmoBus
paBHOBECUSA TBEPAOIO TEa.

TexHHU4eCckrue yCTpOWCTBA M MNPAKTHYECKOE MPUMEHECHUE: MOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrienune nHepIUU.

CpaBHeHHE MacC B3aUMOJCHCTBYIOIIUX TEJ.

Bropoi 3axkon HeroToHa.

Nsmepenue cui.

CrnoxxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJACHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHUs TBEPAOTrO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuenue aBmxeHus: Opycka 1o HaKJIOHHOW IITOCKOCTH.

UccnenoBanre 3aBUCMMOCTH CWJI YNPYTOCTH, BO3HHKAIOMIMX B MPYXUHE U
pe3uHOBOM 00pasIie, OT ux JAehopMaIiu.

HUccnenoBanne ycinoBuii paBHOBECHs TBEPAOrO TeJld, HMMEIOLIETO OCh

JOKYMEHT ﬂgmw%HHoﬂ noAnncbo
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Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NmMmnynbe MarepualbHOM TOYKH (Teia), CHCTEMBbl MaTepHUAIbHBIX TOYEK.
Nmnynbe cuiibl U M3MEHEHHUE MMITYJIbCa Tejla. 3aKOH COXPaHEHMS HMITYJIbCa.
PeakTuBHOE IBUKEHUE.

PabGota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepualbHOM TOukH. Teopema 00 H3MEHECHHUH
KUHETUYECKOW YHEPIUH.

ITorenuuanbpHas SHEPTUA. ITorenuuanpHas SHEPTUSA YIIPYTO
neopMupoBaHHOM  TpYKHUHBL.  [loTeHnManbHass  2HEprus Tejda  BOJIM3HU
MMOBEPXHOCTHU 3EMJIU.

IToreHuumanbHbIC u HEMOTECHIIMAIbHbBIC CUJIBI. CBs3b paboThI
HETIOTCHIUAJIBHBIX CUJI C W3MEHEHUEM MEXAaHWYECKOW SHEPTrUM CHUCTEMbI TEIl.
3aKOH COXpAHEHUSI MEXaHUYECKON IHEPTUU.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHHU4YeCcKrue yCTpOWCTBA M NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

[Tepexoa moTeHIMATBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3ydenne abCOMIOTHO HEYNPYroro yaapa C MOMOIIBI JBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3BMEHEHHEM MEXaHUYECKOW >HEPruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTYTa.

Paznen 3. Mogexkyasipuas pu3suka ¥ TepMOAMHAMUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPHH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Huddysua. Xapaktep IBUKEHUS U
B3aUMOJECICTBHS YACTHUIL] BeUIeCcTBA. MoOJEnu CTPOEHUS Ta30B, XKUIAKOCTEH H
TBEPJIBIX TEJI U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJielieil. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemectBa. [loctostnaass ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.

Mopens  upeanbHOro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYISPHO-
KMHETUYECKOW TEOpHM HJEabHOIrO rasza. AOCONIIOTHas TemiepaTypa Kak mepa
CpEHEM KUHETHYECKOW DSHEPIUU TEIUIOBOTO ABMKEHMsA vacTtul rasa. [llkana
temrieparyp KenbBrHa. 1'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH JlampToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO
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BemecTBa. ['paduueckoe mpencTaBieHre H3OMPOIECCOB: H30TEPMA, H30X0pa,
n3obapa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJI OPTAHUYECKUX COETUHEHHUIA.

OnpiThl 110 U PY3UU )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKCHHUS.

Mopaens onbita llITepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Monens, WUTIOCTPUPYIOIIas TPUPOTY AABJICHHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIFOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAIbHOTO Tas3a,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

OrnpenenieHne Macchl BO3/JyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXTY IMapaMeTpaMu COCTOSTHUS Pa3perKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamurku

TepMoauHaMuueckass cucremMa. BHYTpeHHss dHEprusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KonnuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJeajbHOro  raza. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIHUS, U3TydYeHHUE. Y IeTbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTH Npu TeMIonepeaye.

[lonsiTue 06 amumabatHom mnporecce. IlepBblil 3aKOH TEPMOJWHAMUKH.
[Ipumenenne mepBOro 3aKOHAa TEPMOJIMHAMHUKHU K H3omporeccam. [padudeckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepMoauHaMuku. HeoOpaTUMOCTh TTPOIIECCOB B MPUPO/IE.

TennoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS — TEIUIOBBIX  MAIIIHWH.
[IpeoOpa3zoBanus SHEpPruM B TEIUIOBBIX MammHax. KoaddUIMEeHT Mmonae3H0Tro
nercTBus TermoBol MammHbl. [lukn KapHo m ero kodpduIMEHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CTOPaHMsl, OBITOBON XOJOAUIBLHUK, KOHJIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEH HSHEPruu Tella MPU COBEPIICHHH DPAOOTHI: BBUIET
npoOku u3 OyTBHUIKM TOJ JIEWCTBUEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEM TpeHus (BUICOAEMOHCTpAIu).

oomeT nonred M SIS RELYS PCHHCH SHEpruu (TEMIIEpaTypbl) Tea PH TeIUIoNepeaate.
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OnpiT 1o aanabaTHOMYy pacIIMPEeHUI0 BoO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JBUTATEIIS.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuyecmea. @azosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcauus. VMcnapenue u kuneHue. AOCONIOTHas U
OTHOCHUTENIbHASL BIAXXHOCTh BO3Ayxa. HachllleHHBIM nap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctannuueckue u amopdHbie Tesna. AHU30TPONHS CBOMCTB
kpuctayioB. JKuakue kpucramibl. CoBpeMeHHble Matepuayibl. [lnaBieHue u
KpUCTaJIIu3aIus. Y ieiabHasl TeruioTa miaBienus. Cyonumanus.

VYpaBHeHue TeroBoro dananca.

TexHuuyeckue YCTpPOMCTBA W TMPAKTUYECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KaJTOPUMETP, TEXHOJOTHHU TOJTYyUYECHHUs] COBPEMEHHBIX MAaTepHUAJIOB, B
TOM YHCJIE HAaHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CnocoObl U3MEpPEHUS BIAXKHOCTH.

HaOnronenvie HarpeBaHus U IUIABJICHUS! KPUCTAITMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpuCcTalioB.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3mepenre 0THOCUTEILHON BIIa)KHOCTH BO3yXa.

Paznen 4. daekTpoauHaMuKa
Tema 1. Inekmpocmamuxa

OneKTpu3anms Tel. OJEKTpUYeCKHi 3apsia. JBa BuAAa JIIEKTPUUYECKUX
3apsiaoB. [IpOBOMHUKM, IOUANEKTPUKU W IOIYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3aps/ia.

B3aunmonerictBue 3apsaaoB. 3akoH Kynona. ToyedHbI 2IEKTPUYECKUN 3apsia.
Onektpuueckoe mone. Hanpspk€HHOCTh  dnekTpudeckoro mods.  [IpuHnun
CYyHEPHO3ULHUN IIEKTPUUYECKUX MOJNEH. JIMHUM HanpsHKEHHOCTU DIIEKTPHUYECKOTO
HOJISL.

Pabora cun  anekrpocratmdyeckoro  moss.  [loreHuman.  PasHocTh
NOTEHUMANOB. [IpOBOAHMKM M JUIJIEKTPUKU B 3BJIEKTPOCTATUYECKOM  IOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHaeHcaTop. DAEKTPOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO
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TexHu4eckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIEKTPOCKOIL,
ANIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE DJIEKTPOIpHUOOpOB,
KOHJICHCATOP, KOIMMPOBAJIBHBIN alliapar, CTPYWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MIPUHIUII IEUCTBHS DIEKTPOMETPA.

B3anmoselicTBue Ha’IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAs 3alUTa.

JIMBAEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJICKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mox. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUSA DJIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsikenune. 3akon OMa 171 yyacTka LEeTu.

DJIEKTPUYECKOE COMPOTUBIICHUE. YJEIbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapajlIeIbHOE, CMENIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabora oanextpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABUIKYIIASI CHAJIAa U BHYTPEHHEE CONPOTUBJICHHE HCTOYHHUKA TOKA.
3akon Oma Jij1st TOTHOM (3aMKHYTOM) a5ekTpudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DJIEKTPOHHAs ~ MPOBOJAMMOCTH  TBEPJBIX  METAIJIOB.  3aBUCHMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TeMepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEeKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX IMYYKOB.

[TomynpoBogHUKWY. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJUMOCTh
noynpoBoAHUKOB. CBolicTBa P—N-niepexoaa. [loaynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHUYECKAS JUCCOLUALINS. DIEKTPOIIU3.

DJIEKTpUYECKUM TOK B Tra3zax. CaMOCTOATEIbHBIM M HECAMOCTOSTEIbHBIN
pa3psaa. Monuus. [Lnazma.

TexHU4Yeckue YCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: aMIIEpPMETD,
BOJITMETP, pPEOCTaT, HWCTOYHMKH TOKa, OJJIEKTPOHArpeBaTelIbHbIC MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP CONMPOTUBIICHUSI, BAKYYMHBIN JHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIA TUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaPSIKEHMUS.

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO
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3aBUCHUMOCTb CONPOTHUBIICHUS LUJIUHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOLIAM TTONIEPEYHOr0 CEYEHUS U MaTepHaIa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsimoe wu3MepeHue ayeKTpoABWXKYIIEeH cuibl. KopoTkoe 3amblkaHMe
raJlbBAHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBHCUMOCTb COITPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psi 1 MPOBOJIMMOCTb BO3IyXa.

OAHOCTOPOHHSS TPOBOUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul

N3ydyeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

N3mepenne >71eKTpOABUKYILIEH CHUIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

Habmroienue anexrpoiusa.

MexnpeaMeTHbie CBA3H

N3yyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyHIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d € KypcamMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3yYEHUEM METOJOB HAYYHOIO
NO3HAHUA: SBJICHUE, HAy4dyHbId (akT, rumnores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHEe CUCTEMbl YpaBHEHWH, JuHEWHas (QyHKUHS,
napabouna, runep0osa, ux rpa@uKkd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanudeckoe ABUKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TETUIOOOMEH KHBBIX OPTaHU3MOB (BHABI TEIUIONEPENadH, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKHE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUJIKOCTEH H
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHUYECKAs IUCCOLMALMS,
raJibBaHHUKA.

T'eoepagus: BnaxHOCTh BO3AyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBMKEHUH C UCIHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEHHsI B TEXHUKE, MOALINIHUKK, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMIyJbca B TEXHHMKE (pakera, BOAOMET W Jpyrue), ABUraTelb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJWIbHUK, KOHIUIIMOHEP, TEXHOJIOTHU
IOJIyYEHHSI COBPEMEHHBIX MaTEpHAIOB, B TOM YHCJIE HAHOMAaTEepUaJIOB, MU
HAaHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKas 3allUTa, 3a3€MJICHHE 3JIEKTPOnpHOOpOB,

KCEpOKC, CTPYWHBIN IPUHTED, AJIEKTPOHArpEBATEIbHbIC puOoPHI,
nowvmert nOAEHBRREBSEH TGkl HPHOODEI, rajlbBaHNKA.
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11 KJIACC

Paznen 4. daekTpoauHamMuKka

Tema 3. Maznummnoe noJie. IneKmpoMazHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThl.  B3aumonaeilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrop marHuTHOM wWHAYKUuMH. [IpuHOMND cyneprno3uuuu
MAarHMTHBIX MoJied. JIMHMM MarHuTHOM MHAYKUMHU. KapThHa JMHUNA MarHUTHOM
WHIYKIHH MOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe T10JI€ TMPOBOAHMKA C TOKOM. KapTuHa IJHMHMN WHIYKUHAH
MAarHuTHOIO MOJIA JUJIMHHOTO NPSIMOIO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBue npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenua, €€ MOJyJib U HalpaBlieHUE. [[BKEHHE 3apsiKEHHON YaCTULIBI
B OJHOPOJHOM MarHuTHOM Tmose. PaGota cubl Jlopena.

SIBiieHne BJIEKTPOMAarHUTHOM MHAYKUMU. IlOTOK BekTOpa MarHUTHOU
WHIYKIUMA. OJIEKTPOABMKYILAS CWJIA HWHAYKIUMHA. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu dapages.

BuxpeBoe nsnektpuueckoe mojie. OJISKTPOABMXKYINAS CHia HHAYKUAH B
MPOBOJHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHnykTuBHOCTE. fIBIEHHME CaMOMHIAYKLIHMHM. OJIEKTPOABIKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHMThbl, AJIEKTPOMATHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIU 3SJIEMEHTAPHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIuHUM UHAYKIIMY MAarHUTHOTO MOJIS.

B3anmonernicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHnE 3IEKTPOMATHUTHON UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJIBHXKYILEH CHUIIBI UHAYKIUUA OT CKOPOCTHU MU3MEHEHUS
MAarHMTHOTO IOTOKA.

QD TeHUue caMOoOUyHIVKIIIA A
A ~4 % 2

ZIDIITTITYY VIO Y I s
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Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

M3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne necTBUS MOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.
HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOW MHIYKITUH.

Paznen S. KoJsieOanust u BOJIHbBI
Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0aHUA

KoneGarenbnast  cucrema.  CBOOOJHBIE  MEXaHMUYECKHE  KOJCOAHMS.
I"apmonmyeckue konebanus. [lepmon, wacrtora, ammintyaa u ¢daza KojeOaHUM.
[IpyxvHHBIN MasTHUK. MareMaTtndyecKnii MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosnebanuid. [IpeBpallieHre 3Hepruu Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCATHPHOM KOJEOAaTeTbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWUYECKHUMH W
ANEKTpOMarHuTHeIMU Konebanusimu. @dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUHU B UJICATHHOM KOJIe0aTEIIbHOM KOHTYE.

[IpencraBieHne o 3aTyxaronmx KoJieOaHUSX. BBIHYKIECHHBIE MEXaHHUECKHE
kosnebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHuUs.

Ilepemennspiii  TOok. CHHYyCOMAAQIbHBII TEPEMEHHBIM TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ UM JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE DIECKTPUIECKOM
SHEPruu. DKOJIOTUYECKHE PUCKU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JINHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoieOaTeIbHONM CUCTEMbI (MPYKUHHBIA WK
MaTeMaTUYECKUN MATHHUK).

HabGmronenue 3aryxaromux KojaeOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6monenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHbIE KOJICOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HaNPsKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocienoBaTEIbHOM COCIMHEHUHM PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTH M KOHJIEHCATOPA.

Mojienb IMHUU SIIEKTPONIEPETAYN.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTU MEPUOAA MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO

MYHULUMUNAJIbHOE BOAXETHOE OBLLUEOBPA30BATEJ/IbHOE 22.09.23 13:43 (MSK) Ceptudukat 91B1DD72239F327A8353DD53DFFF178B
YUYPEXXOQEHMUE "LLIEHTP OBPA3SOBAHUSA N2 2 UMEHU FrEPOSA COBETCKOIo

COHO3A OJIETA METPOBUYA MATBEEBA", lNonbaap6 Onbra JIeoOHMA0BHa,

[AMpeKTop




HUccnepoBanne 1epeMEHHOr0 TOKAa B LENH M3  IOCJIEAOBATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMaAZHUNHbBLE 60IHbL

MexaHnueckue BOJHBI, yCIOBHS pacnpoctpaneHus. llepumoa. CxopocTtb
pacrnpocTpaHeHuss W JJIMHA BoJIHBL. [lomepeyHble W TPOJIOJIBHBIE  BOJIHBI.
WNuTtepdepenius u nudpakims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUSl M3Jy4YEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtauus Bekropos E, B, V B anekrpomaruutHoit BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MpeIoMIICHUE, MOJIsSpu3anus, Juppakius,
unTepPepenius. CKOpocTb 3JIEKTPOMATHUTHBIX BOJIH.

[IIxana 37€KTpOMarHUTHBIX BOJIH. [[pMMeHEHHE AJEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI pagnoCBs3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEIbI.

TexHUYeCcKrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JIMATHOCTMKA B TEXHUKE W MEAULMHE, paaap,
pamuonpuEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPAHECHHUE TTOTIEPEUHBIX U MPOIOTBHBIX BOJIH.

Koneobmroiieecs Teno Kak HCTOYHUK 3BYKa.

HaOnronenue otpaxxeHust U IPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune nnrepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronenue cBsi3u TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJION H
4acTOTOU KoJIeOaHU.

UccnenoBanune CBOWCTB  JJICKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
peIOMJICHHE, OIS pU3anus, Tudpakius, THTephepeHITU.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. [IpsMosHENHOE pacnpoCTpaHEHHE CBETa B
OAHOpOJIHOU cpene. JIyd cBeTa. ToOUeUHBI HCTOYHHK CBETA.

Otpaxxenne cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne m300pakeHul B
IJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOFOTHBIN MOKA3aTENb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yros MOJHOTO
BHYTPEHHET0 OTPAXKEHUS.

Jucniepcust cera. ClioxHBIN cocTaB 6esoro cBera. LIBer.

ColOuparomue # pacceWBaromue JUH3BL. ToHKas JsmH3a. @OOKycHOE
pacCTOsITHUE W ONTHUYeCKas cuia TOHKOW NuH3bL. [locTpoeHue u3oOpaxeHUd B
coOMparolX U pacceuBaIOIMUX JIMH3aX. PopMynia TOHKON JMH3BL. Y BEIHMYCHHUE,

JIOKYMEHT n%ﬁ&%%ﬁ%%ﬂ&nmcm
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[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBuss HabmoeHWs MaKCUMYMOB W MHUHHUMYMOB B HMHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemérka. YcloBue HaOI0IEHUS
[JIABHBIX ~MaKCUMyMOB TIpM TAaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoWcTBa M TNPAKTHUYECKOE IPHUMEHEHUE: OYKH, JyIa,
doTtoamnmnapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUL.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpocTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTuueckue nprudopsHI.

[TonHoE BHYTpeHHEE OTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue CBOMCTB U300paKEHUM B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.

Habnronenune natepdepeHunu crera.

HabGmronenue nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIILIO TPU3MBI.

[lomyyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HaOnronenue nonspuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomel

N3mepenue nokazaresns nNpeaomMiIeHus CTeKIa.

HccnenoBanre cBOMCTB M300paKEHUM B JIMH3AX.

HabGmronenune nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIEIIHAJIBHON TEOPUH OTHOCUTEIHLHOCTH

I'panuiel  NpUMEHUMMOCTH — Kiaccuyecko — MexaHuku.  [loctynaTs
CIICIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIILHOCTH DUHINITEHHA.

OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHU M COKpAILCHHE
JUINHBI.

DHEpPrust ¥ UMIYJIbC PEIITUBUCTCKOU YaCTUIIBI.

CBs13b MacChl C HEPrUeH U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTHUSI

[MOKOS.
Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Inemenmol K6anmoeou onmMuKu
JOOKYMEHT MOANMNCAH SNEKTPOHHOM noanncbto
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®ortonsl. ®opmymna [lnanka cBsi3u sHEeprun GOTOHA C €r0 YaCTOTOW. DHEPTHUs
U UMIYJbC (DOTOHA.

OtkpseiTre u uccnenoBanue oroadpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dororddexra. YpaBuenue DiHmteriHa ana dotodddexra. «KpacHas rpanunar
dorordpdexra.

JaBnenue ceera. OnbiTel I1. H. JIleGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoiCTBA W MPAKTHUUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTonaTumk, coaHeyHas 6arapesi, CBETOAUO/I.

Jlemoncmpayuu

®otor(hPeKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

UccnenoBanue 3akoHOB BHeEITHETo (poTodaddexTa.

CBeToIMoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHHio o -4acTHII.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nydenune wu mnorjouieHue
(OTOHOB MpHU MEpexojie aToMa C OJHOTO YPOBHS SHEPrHMM Ha Jpyrou. Bumsl
crekTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOJIOPOJIA.

BosHoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopmyckynsipHO-BOJIHOBOM
IyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYEHHE.

TexHnyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mognens onbita Pezepdopra.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeRvaThIX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Habmotenne MMHEHIaTOr0 CeKTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JTOKa3bIBAIOIINE CJIOKHOCTh CTpoeHHs sijapa. OTKpbITHE
paauoaktuBHOocTH.  OmbiTel  Pesepdopma  mo  ompepenenuto  cocraBa
paauoakTUBHOTO u3nydeHus. CpolictBa anbda-, OeTa-, raMMa-u3Iy4CHHUS.
Binsinue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBbI.

OtkpeiTHEe TIpoTOHA W HeWTpoHa. HykmonHas moxens sigpa ['eizenOGepra—
NBanenko. 3apsapg sapa. MaccoBoe unciio sijipa. M30Tomsl.

Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacman. [amma-
u3NydyeHre. 3aK0H paJuoaKTUBHOIO pacnaja.

vzt nonrcar SRS G 31, HYKIIOHOB B sIpe. SIACpHBIC CHITBI. JIe(hEKT MacChl sijpa.
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S nepHble peakuuu. Jlenenrue u CUHTES s1I€Ep.

Anepusiii peaktop. Tepmosaepubiii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI
SIEPHON SHEPreTUKH. DKOJOTUUECKUE ACTIEKThI IAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacThIlbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOMIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTanbHbIE B3aUMOACUCTBUS. ENMHCTBO (hU3nvecKoil KapTUHBI MUPA.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: JTO3UMETP, KaMepa
Buinbcona, sinmepHblil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIIHNX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanrie TpekoB YacTUll (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI aCTPOHOMMU U ACTPOPU3UKH

DTanbl pa3BUTHS acTpoHOMUU. [IpuKiIaHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3aus, spKue 3BE3JBI, IUIAHETHI, MX BHJUMOC
JIBUKCHHUE.

ConHeuHas cucrtema.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoyiHIIA W 3BE3I.
3BE3/7bI, UX OCHOBHBIE XapaKTEpUCTUKHU. JlmarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3/bI TJIABHON IIOCIIEIOBATEILHOCTH. 3aBHUCHMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCJIEAOBATEIbHOCTU. BHYyTpeHHEe CTpoeHHuE
3BE371. COBpEMEHHBIC MPEJICTABICHUS O MPOUCXOXKACHUM U 3BoJonu CoyHIA U
3BE3]1. DTAaIbl )KU3HU 3BE3.

Muieunsiii I[lyte — Hama [Manaktuka. Ilonmoxenue u aBuxkeHue CoyiHIA B
lNanaktuke. Tunsl ramaktuk. Pagroranaktukyu U kBazapbl. YHEpHBIE IBIPHI B sApax
rajlaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ma. Pazoeranue rajakTuk.
Teopus bonbiioro B3peiBa. PETMKTOBOE U3IIyUEeHUE.

MacmrabHas cTtpykTrypa Beenennoit. MeraranakTuka.

Hepeménnnie npo6iieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITHIOTEPHBIX
MPUIOKEHUHN JJIS ONpeeiIeHUs MOJ0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MOyILIApUsl U IPKUE 3BE3/IbI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maoiee NOBTOpPeHNE

Ponb Qusuku u acTpoHOMHH B DIKOHOMHUYECKOM, TEXHOJOTHUECKOMH,

COLIMAJIBHOM M ATUYECKOU cepax AesTeNbHOCTH YeJIOBEKa, pOib U MECTO (PU3UKH

~ ~ ’1\ ~
n aCIpPpUOHOMWNW b LUB%UMCHHUM HdyHHOWM RdpP1THWUHC MWPd, POUJIb (PHSHMHACUCROM 1CTOPKMA
JOKYMEHT MOANNCAH 3JTEKTPOHHOW MOAMUChH!
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B (OpMHUpPOBAHWUW TPEJACTABICHUNA O (UIUYECKON KapTUHE MHpa, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOILIEM sy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuenue xypca ¢gusuku 0a3oBoro ypoBHsa B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
OMOJIOTHH, XUMHUH, TeoTpadun U TEXHOJIOTUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBbIE C M3YyYEHHWEM METOJOB HAYYHOI'O
MO3HAHUSA: SIBJICHUE, HAy4dHbId (akT, rumnores3a, (u3nyUecKkas BEIUYMHA, 3aKOH,
Teopus, HaOIIOCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIEHHWE CUCTEMBbl YPAaBHEHWI, TPUTOHOMETPUYECKHUE
(GYHKIUMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl U MX IPOEKLIHMH HA OCH KOOPAWHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE 3JIEMEHTApHbIX (YHKIMMA, MPU3HAKK MOJAO0O0MS TPEYroJbHUKOB,
ompeiesieHHEe TUIOMIAIU TII0CKUX (Uryp u o0béma Tel.

buonocus: »>nekTpuyeckue SBICHUS B JKUBOW NpPHUpPOAE, KoJjieOaTellbHbIE
JIBUKECHUS B )KUBOM MPUPOJAE, ONITUYECKUE SBJICHUS B )KUBOW IPUPOJIE, NEUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ], KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
T€1, MEXaHM3Mbl OOpa30BaHMS KPUCTAJUIMUECKOW PpEIIETKHU, CIEKTPAIbHBIN
aHau3.

l'eocpagus: MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(oTOCHEMKA 36MHOM MMOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHU M.

Texnonozua: JHMHUM DIEKTPONEPEAAY, TEHEPATOP NEPEMEHHOrO TOKa,
JNEKTPOABUTATENb, WUHAYKUMOHHAA II€4b, Pajap, pPaAHONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA,
CoJIHEYHas OaTapes.

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO
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IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenMera «@Du3nMka» HAa YPOBHE CpPETHETO OOIIEro
oOpa3oBaHus (0a30BbIM YPOBEHb) JOJKHO OOECHEUUTh JOCTUXKEHHUE CIIEIYIOITUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTro mnpeaMera « Du3uKa» AOJKHbI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOIUXCA PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WLMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JICATEILHOCTH B MPOILIECCE PEaTn3alui OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIbHOMN AESATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YYaIONMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTRA;

OPUHATHE  TPAJAWIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JNEMOKPATUYECKUX IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEPECAX TPAXKIAHCKOTO
o0I1ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHE B3aUMOJCHCTBOBATh C COUAIIbHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTHh K T'YMaHUTAaPHOW U BOJIOHTEPCKOU JAESATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

LICHHOCTHOE OTHOILICHUWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEATETbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO Oy IyILIETO;

4) 3CTeTHYECKOT0 BOCIIHTAHUSI:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYasi 3CTETUKY HaAyYHOTO TBOPYECTBA,
npucyuiero (u3n4ecko HayKe;

5) Tpya10BOro BOCIIMTAHMSA:
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MHTEPEC K pa3uuHbIM cdepam mpodhecCHOHATBHOW NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOU, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO U CaMOOOpa30BaHMIO B 00JIaCTH
(bu3KMKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JOrM4ecKOro BOCIIUTAHUS:

c(hOPMHPOBAHHOCTh 3JKOJIOTUYECKOW KYJIbTYpPhl, OCO3HaHUE TIJI00aTBHOTO
XapakTepa SKOJOTUYECKUX TTPOoOIIieM;

IJJAHUPOBAHUE U OCYILIECTBIICHUE ACHCTBUN B OKPYKAOLIEH CPElIe HA OCHOBE
3HAHUA LIEJIEN YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKONM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (QU3HUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHME LIEHHOCTHM HAYYHOM [€ATEIIbHOCTH, T'OTOBHOCTH B IMPOLECCE
u3ydeHus  (U3UKH  OCYHIECTBIATh  MPOEKTHYHO UM  HUCCJIEIOBATEIbCKYIO
NEeSATebHOCTh UHANBUIYAIHHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue JeiicTBUA:
CaMOCTOSITeILHO  (hopMynHpoBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh ILEIU JEATCIBHOCTH, 3aJaBaTh IAapaMeTpPbl U KPUTEPUU HUX
JIOCTHOKCHUS,
BBIABJISAITH 3aKOHOMEPHOCTM W IPOTUBOPEYMSI B  PaCcCMATPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH PELICHUS] MPOOJIEMBbI C YUETOM aHAIM3a MMEIOIINXCS
MaTepHalbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN ACATEIBHOCTH;
KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX  peaJbHOTO,
BUPTYaJIbHOTO 1 KOMOUHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarejbCcKHe 1eliCTBUA .
BJIQJICTh HAYYHOW TEPMUHOJOTUEN, KIIFOYEBBIMU MOHATHSIMH U METOJIAMU
(u3HYECKON HayKU;
BJIQ/ICTh HaBBIKAMU YUEOHO-HUCCIEAOBATEIILCKON W MPOSKTHOM NEATeTbHOCTH
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METOJIOB PEIICHHsS 3a/iad (U3UUECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHNS,

BJQJICTh BUJIAMU JCSATEIBHOCTH TIO TIOJYYCHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETallii, MpPeoO0pa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYIeOHBIX
CUTYallUsX, B TOM YHCJIE TIPU CO3/IaHUU Y4E€OHBIX MPOEKTOB B 0071aCTH (HUBHKHY;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJlU3WpOBaTh 3ajlady,
BBIJIBUTaTh THIIOTE3y €€ pElIeHHs, HaXOAWTh apTryMEHThI JUIS JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAIM3WPOBATh TMOJYYCHHBIE B XOJC pEIIEHUS 3aJaud  pe3yJbTaThl,
KPUTHYECKU OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBCHHBIC 3a7a4d B 0Opa30BaTEIbHOM
NEATEIBHOCTH, B TOM YHCJIE TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTh 3HAHUA TI0 (U3UKE B TIPAKTHYCCKYIO 00IacTh
KU3HEICATCITLHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS W3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXOIbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JTOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.
Pabora ¢ undpopmanmeii:

BJIQ/ICTh HaBBIKAMH TOJTydeHUs WHOOpMAIUU (HU3UUECKOTO COACPKAHUS U3
WUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IIOWCK, aHaJu3,
CUCTEMATH3AIMI0 W WHTEPIPETANi0O WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTABIICHUS;

OIICHUBATh JOCTOBEPHOCTh MH(OpPMAITUH;

UCIIOJIB30BaTh  CpeICTBA  WH(MOPMAIIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amad ¢ coOmrofieHMeM TpeOOBaHWUN JPrOHOMHKH, TEXHHUKH O€30MMacHOCTH,
TUTHCHBI, pECypcocOepeKeHUsi, TMPaBOBBIX H OJTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHON 0€30IMaCHOCTH;

co37aBaTh TEKCThl (PU3NUYECKOTO COJACPX,AHUS B PA3IUYHBIX (dopmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(OOPMAIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TipeICTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:

OCYUIECTBJISATh OOIIEHHE Ha Yypokax (U3UKM U BO BHE-YPOUHOMU
NS TENbHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(JIUKTHBIX CHUTyallud M CMSr4ath
KOH(DJIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOIO TOYKY 3pPEHHUS C HCIOIb30BaHHUEM
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MOHMMATh W WCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHIHOW M HHIUBUIYaTbHOU
padoTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOYKHOCTEH KaKJI0T0 WieHa KOJUICKTHRA,

NPUHUMATh IIeTM  COBMECTHOH  JICATCIIBHOCTH, OPraHHW30BBIBATH U
KOOPJIUHHPOBATh JCUCTBUS TO €€ JIOCTH)KEHHUIO: COCTABIIATH IUIAH JICHCTBHH,
pacnpenensaTh pojaud ¢ yd4ETOM MHEHHMH YYaCTHUKOB, OOCYXJaTh pPE3yJIbTAThI
COBMECTHOM paboThI;

OLICHUBATh Ka4YeCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKAa KOMaHJbI B
oO0IIMi pe3ysbTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIC MPOCKTHI, OIICHWBATh WJAECH C TMO3WIMA HOBHU3HBI,
OPUTMHAJIBLHOCTH, IPAKTHYCCKON 3HAUUMOCTH;

OCYIIECTBIISATh IMO3UTHUBHOE CTPATErHYeCKOe IIOBEICHUE B Pa3IMYHbIX
CUTYaIUsX, IPOSBIISITh TBOPUYECTBO U BOOOPaKCHUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIE YHUBeEPcAJIbHbIE YUeOHbIE 1€l CTBUSA
Camoopranuszanus:

CaMOCTOATENIFHO OCYIIECTBIISATh MO3HABATEIBHYIO JNEATEIHHOCTh B O0JACTH
Gu3MKM W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh W (OPMYTUPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOATENIFHO COCTABJIATH IJIAH PEIICHHS PAcUYETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITOJTHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacimpsTh paMKH y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MTPEAIOYTSHUH;

JeaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTH 32 PEIIICHNUE;

OIICHUBAThH MTPHOOPETEHHBIN OTIBIT;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYIUIMH B 00JIaCTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIaJICTh  HABBIKAMH  ITI03HABAaTEJIBHON  pedIeKCHMM  KaK  OCO3HAHUSA
COBEpIIACMBbIX JIEHCTBUA WM MBICIUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB M

OCHOBAHMUI;
UCIIOIb30BaTh NMPUEMBI peICKCUM AJIS OIIECHKU CUTYyalluu, BIOOpa BEPHOIO
pElIEHHUS;
YMETh OLIEHUMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 HUX
CHIDKCHHIO;
JOKYMEHT MOAMUCAH S/TEKTPOHHOW NMOAMUCHIO
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NpUHUMATh MOTHUBBI W apTyMEHTBhl JPYTUX TMPU aHAIMU3E pe3yIbTaTOB
JeSITEeNIbHOCTH;

IpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

OpUHUMATh MOTHUBBI U apryMEHTBl JPYTHUX TMpPU aHalu3e pe3ysbTaToB
NeSITENIbHOCTH;

MpU3HABATH CBOE MPAaBO U MPABO APYTUX HA OIIMOKH.

B nponecce noctukeHus JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBbI
no ¢u3MKe i1 YPOBHSA CcpenHero oOmiero oO0pa3oBaHUA Yy OOYUYarOIIUXCS
COBEPILIEHCTBYETCS AMOLIMOHATLHBIN UHTEJUIEKT, Ipeanoiararonmii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUsl, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHME, BUJICTh HAIIPABIICHUS Pa3BUTHs COOCTBEHHOW IMOIMOHAIBLHOUN chepsl,
ObITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHWE, CIIOCOOHOCTh AaJanTHPOBAThCS K
HMOILIMOHAIBHBIM H3MEHEHHSIM U MTPOSBIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHU, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTHIKEHUIO LIENU U
yCIliexy, ONTUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MO>XXHOCTEH;

AMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
ApyTuX, YYUTBIBAaTh €ro TpPH OCYIIECTBICHUH OOIICHHs, CHOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOUYAIOIINX CIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IPYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3peniarb KOH(OINUKTHL.

NPEAMETHBIE PE3YJIbTATBI

K konmy ob6yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKATh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON I TETbHOCTH JIIOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YYEHHBIX (DU3NYECKUX MOJCINECH:
MaTepHalibHasl TOUKa, MHEpIMAIbHAs CUCTEMa OTCU€Ta, adCOJIFOTHO TBEPAOE TENO,
UJCANIbHBIN Ta3, MOJICIA CTPOEHUS Ta30B, JKUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUN 3aps/l IPU PEIICHUN (PU3NUECKUX 3a/1ay;

pacno3HaBath (GU3MYECKUE SIBIICHUS (MPOLIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U
JNEKTPOAVMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  NIPSMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE MAaJEHUE Tel, ABUKEHHUE IO Opr)KHOCTI/I WHEPLUS,
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U TBEPABIX TeJl, U3MEHEHUE 00BEMa TeJl TIPU HATPEBAHUH (OXJIAK]ICHUH ), TETUIOBOE
paBHOBECHE, UCIIAPECHHE, KOHICHCALMs, IUIABICHUE, KPUCTAILIM3alUs, KUIICHHE,
BJIQYKHOCTb BO3/1yXa, NOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocylie, CBSI3b MEXAYy IapaMeTpaMH COCTOSIHUSI Tra3a B  HM3O0IpOIECCax,
AJEKTpU3anus Tell, B3aUMOJECHCTBHE 3aps/IOB;

OMHCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCIONb3Ys (DU3MUECKUE BEITUYMHBI:
KOOpAMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHJa,
UMITYJIbC T€Ja, KUHETUYECKasi SHEprus, MOTEHUHUAJIbHAS SHEPIrusi, MEXaHU4YecKas
pabora, MexaHMuYecKash MOIIHOCTh; NPU ONUCAHWU NPABWIBHO TPAKTOBATh
(bu3MUecKnil CMBICT HUCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYCHUS U EIMHMIIB,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JNAHHYIO (DU3UYECKYIO BEJIUYUHY C APYTHUMH
BEJIMYMHAMU;

ONMKCHIBATh M3YyYEHHBIC TEIJIOBbIE CBOMCTBA TeJl W TEIUIOBBIC SBIICHMUS,
UCTIONIb3Ysl (DUM3MYECKUE BEIWYMHBI: JaBJICHHE Tas3a, TeMIepaTrypa, CpeIHss
KUHETUYECKAs] SHEPIUsl XaOTHUYECKOrO JIBUXKEHUS MOJIEKYJ, CpEJHEKBaJApaTUuYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHssl 3HEprusi, pabora rasa,
KO3((UIIMEHT TOJIE3HOr0 JEWCTBUSI TEIJIOBOTO JIBUratess; NpH ONUCAHUU
OPaBWIBHO TPAaKTOBaTh (PU3MYECKHM CMBICT HCHOJB3YEMBIX BEJIUYHMH, HUX
0003HaYeHUsT W €AMHMIIbI, HaXoauTh (HOPMYJbl, CBA3BIBAIOIIKME JaHHYIO
(pU3HYECKYIO BEIMUMHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U JJIEKTPHUUECKHUE
ABJICHHSI (IIPOLIECCHI), UCIIONB3Ysl (PU3NUECKUE BEITUUYMHBI: AJIEKTPUUECKHUI 3apsi,
ANEKTPUUECKOE MOJIe, HANPSHKEHHOCTD MOJIs, HOTEHLIHAN, PA3HOCTh MOTEHIMAJIOB;
Opy ONHCAHWM TPABWIBHO TPAKTOBaTh (PU3WYECKUA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, UX OOO3HAYEHUS U E€IUHULBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIIME
JaHHYI0 (PU3UYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3UUECKHE
3aKOHBI Y MPUHIUIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u 11l 3akonst HetoToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW BSHEpPruH, 3aKOH COXPaHEHUS HMITYJIbCa,
OPUHIUI CYNEPNO3UIMUA CHJI, MPUHIUI PABHOINPABUS HHEPLHHAIBHBIX CUCTEM
OTCUYE€Ta, MOJIEKYISIPHO-KMHETHYECKYIO TEOPUI0 CTPOCHHUS BEUIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEJIHEN KMHETUYECKOW SHEPIUU TEIUIOBOTO ABUKEHUS MOJIEKYJI C
aOCOIOTHON TeMIlepaTypoi, MEepPBbIi 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHUS
ANEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pasinyaTh CIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TIPHUHIMIBI JEHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS MX OE30MaCHOTO HCIIOJIb30BAaHUS B
MMOBCEIHEBHOM JKU3HU;

BBITIOJIHATD JKCIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU H

[OKYMEHT H%QM%WOHgoMW%SOBaHHGM IIpAMBIX W KOCBCHHBIX HU3MCPCHHUH, IIPU ISTOM
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dbopmynupoBaTth mpoOieMy/3agady W THUNOTE3y Yy4eOHOTO OSKCIIEpHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIONKEHHOTO O0O0pYIOBaHUS, MPOBOJIUTH OIBIT U
(dbopMynHpOBaTH BEIBOJIBL;

OCYUIIECTBIISATh MPSAMbIE U KOCBEHHBbIE U3MEPEHUST (PU3NUECKUX BEIUYMH, TIPU
ATOM BBIOMPATH ONTUMAJIBHBIA CIOCOO M3MEPEHUs W HMCIOJIb30BaTh W3BECTHBIC
METO/]IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKkcUpoBaTh PE3YJbTATHl MOJYYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B
BUJIE TAONUIL U TpadUKOB, IeTaTh BBIBOJIBI MO PE3yiibTaTaM HCCIIEIOBAHUS;

coOmroiaTh mpaBuiia 0e30MacHOr0 TpyAa MpHU MPOBEACHUU HUCCIEIOBAHUMN B
pamMKax y4eOHOro OKCIIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW M TMPOCKTHOU
JESITENHHOCTH C WCIOJIb30BAHUEM HW3MEPHUTENbHBIX YCTPOWCTB U JabOOpaTOpPHOTO
000py1I0BaHUS;

pemiaTth pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIENbIO,
UCTIONB3Ys (PM3MUYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBUS 3a/1a4H
BbIOMpATh (DU3UUECKYIO MOJEIb, BBIACIATh (PU3NUYECKHUE BEIUYUHBI U (POPMYIIbI,
HEOOXOAMMBIE I €€ pelleHus, MPOBOJAUTHh PAcu€Thl M OIIEHWBATH PEaJbHOCTh
TIOJTYYCHHOT'O 3HAYCHHS (PU3HUECKON BEITUINHBI,

peraTh KaueCTBEHHBIE 33/1a4M: BHICTPANBATh JIOTHUECKH HEMPOTHBOPEUHUBYIO
LEMOYKY PaCCYXKJICHUW C OMOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznvecKue sIBJICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJa4y  COBpPEMEHHbBIC
WH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIS TIOWUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U IIPEACTaBICHUs Y4eOHOM M HAay4YHO-TIOMYJISAPHON MH(GOPMALMH, MOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyI0 HH()OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IIPOIECCOB OKPYKAIOIIET0 MHUpPA, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KHU3HU
JUIsE o0ecriedeHus: 0€30MacHOCTH TPU OOpaIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMU, JJISI COXPAHEHUS 37I0OPOBBS M COOJIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEU CPEJIE;

paboTaTh B TpYIIE C BBHINOJHEHUEM PA3IUYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYMIMbI, PAMOHAIBHO pACHPEACNATh OO0S3aHHOCTH U
IUTAHUPOBAThH JICATEILHOCTh B HECTAHJAAPTHBIX CUTYaIMAX, aJICKBATHO OICHUBATH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINHI B PEIICHHE PACCMAaTPUBAEMOM MPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3UKU B (POPMUPOBAHUU

AOWM&Wn&%%BﬁM%HHQ%MHﬁ%ﬂHQH KapTHHBI MHpPA, B PA3BUTHHN COBPCMCHHOHN TCXHHKH H
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TEXHOJIOTUM, B NPAKTUYECKOW AEATEIIBHOCTH JIFOJCH, LIEJIOCTHOCTh U E€JUHCTBO
¢dbu3nuecKkoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3HUECKUX MOJIENeH:
TOYEUHBIA AIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUEUHbI UCTOUYHHK CBETA, S/ICpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO Si/jpa TpPH PEIIeHUH (HU3MIECKHUX
3a/1a4;

pacrno3HaBath (uU3MUECKHe SBJICHUS (IIPOLECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOU (DM3HUKHU: DJIEKTPpUUYECKAs] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEWCTBUS TOKA, B3aWMOJECHCTBUE
MAarHuTOB, DJJEKTPOMAarHUTHAas WHAYKUUSA, JACHCTBUE MArHUTHOIO TIOJSI Ha
IPOBOJHUK C TOKOM UM JBWXKYIIUWUCS 3apsifll, DJIEKTPOMAarHUTHbIE KojeOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE pPaCIpOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIICHUE,
uHTtepdepeHnus, audpakuus ¢ MOJsSpU3aIUs CBETa, JUCIEPCHUs CBETa,
dboToanexkTpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBlieHHe, BOZHUKHOBEHUE
JMHENYaTOrO CIIEKTpa aromMa BOJOPOJd, €CTECTBEHHAas W HMCKYCCTBEHHAas
PaluOAKTUBHOCTb;

OMUCHIBATh W3Y4YEHHbIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJMMOCTb  Pa3lIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJIEHUS (MPOIECCHI), UCMOJB3Yysl (PU3NUECKHUE BEITUYUHBI:
BJIEKTPUYECKUN 3apsi, CHJIA TOKA, DJICKTPUUECKOE HAIPSXKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAsA CHJIa, paboTa TOKa,
WHJYKIMd MAarHUTHOIO TMojsA, cuia Ammnepa, cuna JlopeHua, WHIYKTUBHOCTB
KATYIIKA, JHEPrus SJICKTPUUYECKOTO W MATHUTHOIO IOJIEW, MEPUOJ U YacTOoTa
KojeOaHuii B KOJ€OATEIbHOM KOHTYpe, 3aps]l M CHJa TOKa B TIpoliecce
FapMOHUYECKUX DJIEKTPOMATrHUTHBIX KoJieOaHui, (HOKyCHOE pacCTOsHHE U
ONTUYECKAsl CHUJIa JUH3bI, IIPU OINUCAHUU NPaBUIBHO TPAKTOBATh (PU3MUECKUUN
CMBICIT HCTIOJB3YEMBIX BEIIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONINE JAaHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTHUMH
BEIIMYMHAMU;

ONMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCHOJb3YS
¢du3nyuecKkre BENIMYMHBI: CKOPOCTh DJEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPTUS U UMITYJIhC (POTOHA, MEPUOJ TIOTypaCIiaia, SHEPTHsI CBSI3U
ATOMHBIX SIZIep, TPU ONMUCAHWU MPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W CJAWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBSA3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJTUIHHBL;

aHAIM3UPOBAaTh (PU3MUECKHUE MPOIECCHl W SBJICHUSA, WUCIONB3Ys (U3HUECKHE
3aKOHbI W MPUHIMIBE: 3aK0H OMa, 3aKOHBI MTOCJIEA0BATENBHOTO U MapaJlIEIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOoH Jxoyns—J/leHna, 3aKOH >JIE€KTPOMAarHUTHOU
VHJYKIMH, 3aKOH MPSIMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS

vzt SRR R AR QHE (HPFIQMICHIS CBETa, ypaBHEHWC JWHINTCHHA i1 (POoTOdd(eKTa,
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3aKOH COXPAaHEHUs JHEPTruH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHUs MacCOBOr0 4ucia, nmocryinatel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpy TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE U YCJIOBHS (TpaHUIbI, OO0JACTH)
IPUMEHUMOCTH;

OTIpEeJIeNIATh HAIIPABJICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO TOJIS MPOBOAHHUKA
C TOKOM, cuJjIbl Amriepa u cuiibl JlopeHnna;

CTPOUTh W ONHCHIBaTh H300paXKEHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIEPUMEHTHI MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX UM KOCBEHHBIX HM3MEPEHUMU: MPU ITOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO OKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIOKEHHOT0 O000pYIOBaHUS, MPOBOJIUTH OIBIT U
(bopMynHpOBaTH BHIBOIbL;

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIM CHOCOO M3MEPEHHUS U MCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLIEHKH ITOIPELIHOCTEN U3MEPEHHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH C MCIHOJb30BAaHUEM
OpSIMBIX W3MEPEHUN: TpPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU (DU3WYECKUX BEJIUYUH B BUJEC TAOJIUIl U
rpaduKoB, I€IaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BaHNUS;

coOoAaTh mpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIETOBAHUM B
paMKax yd4eOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM M MIPOEKTHOU
NESATENbHOCTH C HMCHOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaOOPATOPHOIO
000pyIOBaHUS;

pemarb pacy€éTHble 3aJa4d C SBHO 33J@aHHOM (PUM3MYECKOW MOJEINbIO,
UCIIONb3Yys (PU3UYECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUA 3a/1auu
BBIOMpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3MdYecKue BETUYUHBI U (DOPMYIIBI,
HEOOXOaUMBIE Jis €€ pEelIeHUs], TPOBOJUTh PACUEThl U OIEHUBATh PEATLHOCTD
MIOJIY9€HHOTO 3HAYCHHS (PU3NUECKON BETUINHBI,

pelaTh Ka4eCTBEHHBIE 3a/1aUl: BHICTPAUBATh JOTMUYECKU HEPOTUBOPEUUBYIO
LEMOYKY pacCyXKJIEHUU C OMOpON Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SIBICHUS,

UCTIOJIb30BaTh ~ MPU  PEIIeHHH  y4eOHbIX  3a7ad  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUH /ISl TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPE/ICTaBIICHUs Y4eOHOW M HAay4dHO-TIOMYJSIpHON MHOOpMAINK, TTOTyYeHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuaTh yCIOBUS WX OE30MMaCHOTO HUCIOIb30BaHUS B MOBCETHEBHOMN
KU3HH,

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO
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MPUBOJIUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIET0O MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMU, ISl COXPAHEHHUS 3[0POBbS M COOJIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIlEH Cpee;

paboTaTh B TpYIIE C BBHIIOJHEHUEM pPA3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAlUMOHAIBHO paACHPEACNATh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalMAX, aJIEKBATHO OLIEHUBATh
BKJIAJ] KaXXJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI.

[IOKYMEHT MOAMWCAH 3MEKTPOHHON MNOANUCHIO
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTtHOe nojie. DIeKTPOMAarHUTHAS bubnuoreka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbHIE 9 0 1 bubnuoreka [IOK
' KoneGanus https://m.edso00.ru/7f41c97¢
99 MexaHnuyecKkue 1 3J1eKTPOMarHUTHbIE 5 1 0 bubnmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubnuoreka [JOK
2. 1
3 Onrritia 0 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pasznen 3. OCHOBBI CIHHEITUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH
31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubmuorexa [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 i 6
UICMEHTBL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 CTpOGHI/Ie aroma AOKYMEHT NOAAUCAH ank’anHHﬂ'ﬁl AOAAUCHED brbmoreka LLUK
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4.3

ATOMHOE AP0

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHN

5.1 DIEeMEHTHI aCTPOHOMUU U aCTPOYU3UKU 7 Et?r?snll/{gT:(;:)(I)lroulf £41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBILIAIOLIIEE IOBTOPEHHUE

6.1 O6o61mato1ee MOBTOpPEHUE 4 l:;?:;:ﬁfg;ggﬁ 41c97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosanyectBo yacos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTtuueckue
n/n Bcero U3yYyeHHusi | 00pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
®usuka — Hayka o npupoae. Hayunsie
METO/Ibl TO3HAHUS OKPY>KAIOILIEr0 MUPA.
1 POHBHH MECTO ¢)H3MK1f fzm(;o 11\]/111/1 OBaHIIjII/I 1 0 0 Bubmmorexa [IOK
. N PMHUP https://m.edsoo.ru/ff0c32e2
COBPEMEHHOW Hay4HOU KapTUHbBI MUPA, B
MPAKTUYECKON JIEITEIHbHOCTH JTHOIEH
5 KonTtponbhas padora Nel (mo marepuanam 1 1 0 bubnuoreka [IOK
9 kiacca) https://m.edsoo.ru/ff0c33e6
Mexanudueckoe IBUKECHHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO bubmuoreka [JOK
3 1 0 0
neukeHus. [lepemenienue, CkopocTs, https://m.edsoo.ru/ff0c3508
yCKOpeHue
. bu6mmoreka [JOK
4 PaBHOMEpHOE MpSIMOTUHEHHOE ABUKEHUE 1 0 0 htts://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE PAMOIMHENHOE 1 0 0 bubmmorexa [TOK
TIBUKECHUE. https://m.edsoo.ru/ff0c372e
6 CBoOoaHOE TIaficHuE. Y CKOpECHHE 1 0 0 bu6nuoreka [JOK
CBOOOIHOrO NaacHUs https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nsmxenue. J[Brmxenue 1 0 0 bubmuoreka [JOK
MaTepUAIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHIMn oTHOCKUTENBLHOCTH [ anuies. bubnuoreka ITOK
8 1 0 0
HNueprumanbHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
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[Tepsriit 3axk0oH HproTOHA

Macca Tena. Cuna. [Ipunuun

bu6mmorekxa [JOK

9 CylepHo3unu cuil. Bropoi 3akoH
yrep H p . https://m.edsoo.ru/ff0c3be8
HproTona st MaTepraibHON TOUKH
10 Tperuit 3akon Herotona mist bu6mmoreka [JOK
MAaTEPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro TsaroreHus. Cuna bubnuoreka [IOK
TspKeCTH. 1lepBast kocMHuUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [JOK
12 Cuna octd. 3akoH I'yka. Bec tena
yHpyr y https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoodbdbunueHt tpeHus.
13 Cuna cgn OTI/IBJIGI?I/I(l:I pu BI/ISCGHI/II/I TEIa buGmnorexa OK
b pu i https://m.edsoo.ru/ff0c3f76
B J)KHJIKOCTH HJIU ra3e
[TocTynarenpHOE M BpaliaTeabHOe
14 JBIDKEHHE a0COIOTHO TBEPIOTO TENa. bu6nuoreka [JOK
Mowment cuinl. Ilnedo cuibl. YciioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO TENA
HNMynsc MaTepUabHON TOYKH, CUCTEMBI
15 MaTepuaibHBIX TOUYEK. VIMITyIIbC CHITBI. bubnuoreka [TOK
3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
NBIKEHHE
Pabora u MormHocTs cuibl. Kunernueckas
16 JHEPrus MaTepuaabHON TOUKH. TeopeMa bubmnorexa HOK
p p o p https://m.edsoo.ru/ff0c4502
00 M3MEHEHUN KHHETHYECKOW SHEPTUHU
[TorenmmansHas sHeprus. [loTeHnnampHas
17 SHEPTHUS yIpyro 1eGopMUPOBAHHOM bubnuorexa [JOK

IPpYXUHBI. IloTennnanpHas OHCPIuA TCiia
BOJIM3H ITOBCPXHOCTH 3emnn

https://m.edsoo.ru/ff0c461a
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18

[lorenumanbHBIE M HEMIOTCHIINAILHBIC
cuibl. CBsI3b pabOTHl HEMOTCHITUATBHBIX
CHJI C U3MCHEHHEM MEXaHHICCKOM
SHEPIUH CUCTEMBI TeN. 3aKOH COXpPaHEHUs
MEXaHUYECKON SHEPrUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas padora Nel
«HccnenoBanue cBsi3u pabOThI CUIIBI €
M3MEHEHHEM MEXaHWYEeCKOW PHEPTruu Teja
Ha MPUMEpPE PACTIKECHUST PE3UHOBOT'O
KTYTa»

20

KonTtponbnas padora Ne2 mo teme
«Kunemaruka. JIlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXAHUKE)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKO Teopuu. bpoyHOBCKOE
nekenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHHS U B3aUMOJICHCTBUSA
YyacTull BeuiecTsa. Mozenu cTpoeHus
ra3oB, )KMJIKOCTEH U TBEPJBIX TEIN

23

Macca monekyi. KonuuectBo BeliecTsa.
[TocrosinHas ABorazipo

24

TennoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [lkana remneparyp Llenscus

25

Wneansueiii ra3 B MKT. OcnoBHoe
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOconroTHas TemrepaTrypa Kak Mepa
CcpeaHel KUHETUYECKOW YSHEPTUH
JBH>KEHUS MOJIEKYJI. Y paBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e
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MenpeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI 1 0 0
JlaboparopHnas pabora Ne2

08 «HccnenoBanue 3aBUCUMOCTH MEXTY 1 0 1
rapaMeTpaMK COCTOSHUS Pa3PEKESHHOTO
raza»

29 N3omponeccs! B HI€aIbHOM ra3e u ux 1 0 0 bubnuoreka [IOK
rpaduuecKkoe npeCTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHeprus
TEPMOJAMHAMHYECKON CUCTEMBI U CITOCOOBI

i bubnmoreka [JOK
30 e€ m3mMeHeHus1. KolmmuecTBo TerIoTh 1 1 0 0
https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHsIst sHeprus
OJTHOATOMHOT'O HJICAJILHOTO Ta3a
bubmuoreka [JOK
31 Bunawl remonepenaun 1 0 0
A peA https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonuuectBo Temiorsl mpu 1 0 0 bubmorexa [JOK
P . https://m.edsoo.ru/ff0c5c36
Tertonepenadye. AnuabaTHbIN Tporece

33 [TepBbIii 3aKOH TEPMOJIMHAMHKH U €TI0 1 0 0 bubnuoreka [IOK
MPUMEHEHNE K U30IPOIECcCaM https://m.edsoo.ru/ffOc5efc
HeobparumocTs porieccoB B mpUpoe. bubmuoreka [JOK

34 . 1 0 0
BTopoii 3aKk0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunuun nevicrBus u KIT/] TerutoBoi 1 0 0 bu6mmoreka [JOK
MAIlIUHBI https://m.edsoo.ru/ff0c600a

36 Muxn Kapno u ero KITJ] 1 0 0
DKOJIOTHYECKHE ITPOOIEMBI

37 P 1 0 0
TETUIOHEPTeTUKHI

38 O606H.I&I-OIJ.II/II>1 YPOK «Moiek JIpHat 1 N 0 0 BmGJu/uucna HOK

HORYMEAT TIOANVICAR SJTER TPORRUVT TTOATNVILBR)
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¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas padora Ne3 o teme
39 «MomnexynsipHas puznka. OCHOBBI 1 bubmmorexa [JOK
YIp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpa3zoBanre U KOHACHCAITHS. 1 bu6mmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
a1 AOCONIOTHAS ¥ OTHOCUTEIbHAS BJIAXKHOCTh 1 bubmmoreka [JOK
BO3ayxa. HacellieHHbIi nap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucrammueckue u
42 amop(dHbIe Tena. AHM30TPOIHS CBOWCTB 1 bubnuoreka [IOK
KpuCTaUIOB. KUIKHE KPUCTAIUIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBneHue u Kpucrauu3anus. Y jejapHas 1 bubmmorexa [TOK
teruioTa muasienus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YpaBHEHHE TEIUIOBOrO OanaHca 1
PABHEHHE TEHIAOBOT " https://m.edsoo.ru/ff0c6820
45 DNeKTpU3aIus Tel. DIEKTPUICCKHI 1 bubnuoreka [IOK
3apsan. J[Ba BUJA 3JIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0cbcc
ITpoBOAHUKH, TURIIEKTPUKH U
46 H(E)J'I OBOJIHUKH 3aI<(I:H COXpaHEHUsI 1 bubamorexa LIOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bcc
AJICKTPUYECKOT O 3apsia
47 BzaumoneiictBue 3apsaoB. 3akoH KyioHa. 1 bubmuoreka [JOK
ToueuHbIi IIEKTPUUECKUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpsok€HHOCTH 2JIEKTPUYECKOTO MO,
48 [TpuHIMI Cyneprno3uIuy 3JIEKTPUIECKUX 1 bubmorexa [JOK
P uu yHep B " P https://m.edsoo.ru/ffOc6df2
nosield. JInHuK HanpsHKEHHOCTH
49 PaGora cuit a1eKTpoCcTaTHYeCcKOro mosl. 1 bubnuoreka [IOK
ITorenmuan. Pa3HOCTHh MOTEHIIMANIOB https://m.edsoo.ru/ff0c6f00

JOKYMEHT MNOANWCAH 3IEKTPOHHOM NOANNCLIO
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50

HpOBOJIHI/IKI/I " JUDJICKTPHUKHU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/I3J'IGKTpI/I‘-IeCKa$I IIPOHUITACMOCThb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

o1

DnekTpoémkocTb. Konaencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCAaTOpa. DHEPTHUsl 3apsHKSHHOTO
KOHJICHCATopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHast pabora Ne3 "M3mepenue
AJEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHIMIT NERCTBUSA U IPUMEHEHUE
KOH/ICHCAaTOpPOB, KOIUPOBATILHOTO
anmapara, CTpyMHOro puHTepa.
DneKTpocTaTHuecKas 3aluTa. 3a3eMIeHIe
3JIEKTPONPUOOPOB

55

DIEKTPUYECKUN TOK, YCIIOBUS €T0
cymectBoBaHus. [ToctossHubI TOK. CHita
toka. Hampsbxenue. ConpoTuBIieHHeE.
3akoH OMa aJis yyacTka uenu

56

[TocnenoBarenbHOE, MapAIIIENBHOE,
CMEIIAaHHOE COECIMHEHUE MPOBOJHUKOB.
PaboTa 1 MOIITHOCTE 3JIEKTPHUIECKOTO
Toka.3akoH Jlxxoyns-Jlenna

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

JlaboparopHas pabora Ned "M3yuenue
CMEIIAaHHOTO COSAUHEHHUS PE3UCTOPOB"

bubmuoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa a7st TOTHOMU (3aMKHYTOI)
anektpuueckoit nenu. Koporkoe
3aMbIKaHue. DJIEKTPOHHAS TPOBOUMOCTh

bub6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

TBEPIBIX METAILIOB. 3aBUCUMOCHEyMEHT NoAMH

CAH 3JIEKTPOHHQ

1 NOAMNNCHIO
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COIIPOTUBIICHUS METAJJIOB OT
temneparypbl. CBEpXIpOBOAUMOCTb
Jlaboparopnas padora Ne5 "N3mepenue
59 3/1C ncToyHnKa TOKa U €ro BHYTPEHHETO 1
CONpOTUBIEHUA"
60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa 1
AIIEKTPOHHBIX MTYYKOB
[TonynpoBogHUKH, UX COOCTBEHHAs U
61 MpUMeECHasi MPOBOAUMOCTh. CBOWCTBA P— 1 bubnuoreka [IOK
n-nepexoxna. [lonynpoBoaHUKOBEIE https://m.edsoo.ru/ff0c84ae
pubOpbI
DNEeKTPUUYECKUI TOK B pacCTBOpax 1
62 pacrmiaBax 3JeKTPOIUTOB. 1 bubnuoreka [IOK
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. https://m.edsoo.ru/ff0c82ba
DnexTponns
DNEeKTpUUYECKUH TOK B rasax.
63 CaMOCTOATENbHBIA U HECAMOCTOSATENbHBIN 1 bubamorera LIOK
https://m.edsoo.ru/ff0c84ae
paspsia. Monuus. [nazma
DNIeKTpUYECKUEe TPUOOPHI U YCTPOUCTBA U
64 UX IPAaKTU4ecKoe npuMeHenue. [Ipasuia 1 bubnuoreka LIOK
TeXHUKHU O6e3onacHocTr. O6o0maronmit https://m.edsoo.ru/ff0c86fc
ypok "DnekTpoauHamuka'
65 KonTtponbnas padora No4 1 bubnuoreka [IOK
"DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c88be
bu6mmoreka [JOK
66 Ntorosas koHTposbHas pabota Ne5 1 htts://m.edsoo.ru/ff0c8aga
. bubmuoreka [JOK
67 Pesepitbiit ypo. 1 https://m.edsoo.ru/ff0c8c56
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68 PezepBHblil ypok. O600ma0nMi ypok mo 1 0 bubmuoreka [TOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPO'PAMME
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTuuyeckue op
n/n Bcero u3ydeHnusi | oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl

[TocTossTHHBIE MATrHUTHI M X
B3auMOieiCTBHE. MarHUTHOE ToJIe. bubmuoreka [JOK

1 N 1 0 0
Bekrop MarHuTHOM HHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIIUU
MarnuTtHoe 1nosie nNpoBOAHUKA C
TokoM. OnbIT Dpcrena. bubnuoreka [IOK

2 . 1 0 0
B3anmoneiicTBrE MPOBOJIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabota Nel «M3ydenue 1 0 1 bu6muoreka ITOK
MarHUTHOTO MOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOT'O TI0JI Ha bubmuoreka [JOK

4 1 0 0
MPOBOJIHUK ¢ TOKOM. Crita Amriepa. https://m.edsoo.ru/ff0c9acO
JlabopaTopHnas pabora Ne2

5 "UccnenoBanue AecTBUS 1 0 1
MIOCTOSIHHOI'O MAarHUTa Ha PamMKy C
TOKOM"
JleiicTBrEe MarHuTHOTO T10JIS Ha

6 JBIKYIIYIOCS 3apSIKEHHYIO YACTHILY. 1 0 0 bubnuoreka [IOK
Cumna Jlopenma. PaGora cumbl https://m.edsoo.ru/ff0c9df4
Jlopenna

7 DnexTpomMarHuTHas uHAyKUuA. [lotok 1 0 0
BEKTOpa MarHUTHON uHAyKuuu. I1C
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MHIYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu Papazaes

JlabopaTtopHas pabora Ne3
«MccnenoBanue IBIEHUS 1 0
AIEKTPOMATHUTHOU WHIYKITHH»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NupyktuBHOCTD. SIBNIEHHE
camonHaykiuu. 3J1C caMOMHAYKINH.
DOHeprusi MarHUTHOTO TOJIsI KaTYIIKU €
TOKOM. DJIEKTPOMArHuTHOE TMoJie

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

TexHudeckue ycTpoucTBa U ux
MIPUMEHEHHUE: TOCTOSHHbIE MarHUTHI,
DNEeKTPOMAarHuThl, 3JIEKTPOABUTATENb
YckopuTenu 3JIeMEHTapHBIX YacTHII, 1 0
WHAYKIUOHHAS 1eub O6o0maronmit
ypOoK «MarHuTHoe mosie.
DJIEKTPOMArHUTHAsT UHTYKITUS»

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbnas pabora Nel o teme
«MarHuTtHoe mnoJe. 1 1
DNeKTpOMarHuTHask UHIYKLUS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
konebanus. ['apmonnueckue
KosieOanus. YpaBHEHUE 1 0
TapMOHUYECKUX KONECOaHUIA.
[IpeBpatienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Koneb6arensubrit kouTYp. CBOOOAHBIE
AJICKTPOMArHUTHBIC KOJICOAHUS B

UJeaTbHOM KOJeOaTeIbHOM KOHTYpE. 1 0
AHAIOTUs MEXKIY MEXaHHYECKUMU U

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ch820

3JICKTPOMAarHuTHbIMHM KOJJICOaHUAMU

LAOKYMEHT-HOARMUCAH-3AEKTPOHHOI-NOARCHIO
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14

®opmyna Tomcona. 3akoH
COXPaHEHUs SHEPTUH B UACATILHOM 1 0
K0JIe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

15

IIpencraBnenue o 3aTyxaronmx
KosieOaHusIX. BeIHYKIeHHBIS
MexaHn4uecKue Kojiebanus. Pe3onaHc. 1 0
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJie0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chb86

16

ITepemenHbIil Tok. CHHYCOUAAIBHBII
[IEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOr 0 TOKA. AMIUITUTYIHOE U 1 0
JICHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKEHUs

bubmuoreka IJOK
https://m.edsoo.ru/ffOcbd34

17

Tpancdopmarop. [IpousBoactso,
nepeaayva u moTpedneHue 1 0
JIEKTPUYECKOU JHEPIUU

18

YeTpoicTBO M IPaKTUYECKOE
[IPUMEHEHHUE IEKTPUUECKOr0 3BOHKA,
reHepaTopa epeMeHHOr 0 TOKa,
JIMHUHN dJeKTporepesayd

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

19

DKOJIOTMYECKUE PUCKHU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUU.
Kynbrypa ucnonszoBanus 1 0
JIEKTPO3HEPTUU B MIOBCEIHEBHON
KU3ZHU

20

MexaHudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CxkopocTth
pacripoCcTpaHEHHs U UTMHA BOJIHBI.

bubnuoreka [JOK
https://m.edsoo.ru/ff0cca54

HonepeqHHe " IPOAOJIbHBIC BOJIHBI

LOKYMEHT-HOARMUCAH-3AEKTPOHHOI-AOARMCHIO
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3Byk. CkopocTb 3ByKa. ' poMKOCTh

bubnuoreka [JOK

21
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
JlabopaTopHas pabora Ned
29 «HccaenoBanne 3aBUCUMOCTH
neprojia MaibIX KolebaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MACChI TPy3a»
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [1Ikana bubmmorexa LIOK
P ’ https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIHMITBI PaTHOCBS3H U
24 TeneBusieHus. Pa3Butue cpeacTs
cBsI3U. Pagmonokaiys
o5 Kontponbnas padora Ne2 bubnuoreka [IOK
«Konebanus u BOIHBI» https://m.edsoo.ru/ffocc6f8
[IpsmonuHeitHOe pacnpoCTpaHeHUE
26 CBETa B OJHOPOJHOM CpeJie. bubnmoreka [JOK
ToueuHslil ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ffocd350
CBETa
OrtpaxkeHue cBeTa. 3aKOHbI
27 orpaxenus ceta. [loctpoenue bubmmorexa LIOK
p L p https://m.edsoo.ru/ff0cd4e0
M300paXKeHHI B TIIOCKOM 3epKaie
IIpenomnenue ceera. IlonHnoe
28 BHYTpEHHee oTpaxkeHue. [Ipeaenbubii bubnuoreka [IOK
YTOJI ITOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKECHUS
JlaGoparopnas pabota Ne5
bu6nmmoreka [JOK
29 «M3mepenne mokasarerns

MMPEIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a
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JlaGoparopHas pabota Ne6
30 «ccnenoBanue CBOICTB 1
1300pakKeHUI B IMH3AX»
JIunzel. [locTpoenne nzodpaxeHuii B
31 nuH3e. Dopmyra TOHKOW JTUH3bI 1 bubmorexa [JOK
$ POPMY ' https://m.edsoo.ru/ffocddle
YBenuueHue JIMH3bI
Hucniepcus cBera. CoXHBIN COCTaB
32 6emnoro ceera. LIser. JlaboparopHas 1
pabora «Habmronenue nucnepcuu
CBETa»
33 WuTepdepennus cera. Audpakius 1 bubnuoreka IIOK
cBera. JludpakunonHas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepeuyHOoCTh CBETOBBIX BOJIH. 1 bubnuoreka [IOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuodOpbl U yCTPOMCTBA U 1
YCIIOBUS MX O€30MaCHOT0 IPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
KJIaccu4yeckoi MexaHukH. [locTynarel bubnmoreka [IOK
36 . 1
CIIeLIMAIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amensieHle BpEMEHU U COKpaIleHUE 1 bubmorexa [JOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMNYIbC PENATUBUCTCKON
. bubnmoreka [JOK
38 yacTHIBl. CBS3b MAaCCHI C YHEPTUCH U 1
https://m.edsoo.ru/ffocfc68
UMITYIBCOM. DHEPTHUS TTOKOSI
39 Kontponbnas padora «OnTHKa. 1 bubnuoreka [IOK
OCHOBHI cieIUaIbHON TEOPUH https://m.edsoo.ru/ff0cf6f0
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OTHOCUTEILHOCTHY
®oronbl. ®opmyina [Tnanka. Dneprus bubmmoreka ITOK
40 1 0
U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Bubs 10K
noOIMoTEKA
41 . A.T. 1
porosdpexra. Onprrer 0 https://m.edsoo.ru/ffOcffca
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 BI‘ZHHITCEHB. H(i;q)(l)OToa(I)(geKTa 1 0 bubamorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢pororddekra
Jasnenue ceera. OnbiTel I1. H.
43 Jlebenera. XumMuueckoe JIeiCTBHC 1 0 bubmmorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTsa u
MPaKTUYECKOE IPUMCHEHHE:
44 1 0
¢doTod51IEMEHT, POTOAATUHK,
CoNHeuHasi Oarapesi, CBETOIUOT
45 Pemenue 3amay mo temMe «2I€MEHTHI 1 0 bu6mmoreka [JOK
KBAHTOBOW OITHKHN) https://m.edsoo.ru/ff0d0302
Mogens atroma ToMcoHa. OnbITHI
46 Pezepdopaa mo paccesHUIO 0-4yacTh 1 0 bubmorexa [JOK
PYOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas mozens aTomMa
bu6mmoreka [JOK
47 Hocrysnarer bopa . 0 https://m.edsoo.ru/ff0d0afa
N3nyuenue u norsiomieHne GoToHOB
48 1| I/I}ll'lqe exojie aTOMSIlu co H(()I;o OBHS 1 0 bubmorexa [JOK
p pexolt . a yp https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha apyrou. Buapl ciekTpoB
BonHoBbIe cBOMCTBA YacTull. BoaHbI bubmuoreka [JOK
49 . 1 0
ne bpoitna. KopnyckynspHo- https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Ayallu3M. CrnoHTaHHOE U
BBIHY)XXICHHOC U3JIYUCHUC

50

OTKpBITHE PATHOAKTHBHOCTH. OTIBITHI
Pezepdopaa mo onpenenennio cocraBa 1 0
pPaauoaKTUBHOIO U3IIy4ECHUS

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

51

CoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Bimsaue
pa}II/IoaKTI/IBHOCTI/I Ha JKXUBLIC
OpTraHUu3Mbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnai.
DJIEKTPOHHBIA U MIO3UTPOHHBIN OeTa-
pacnaz. ['amma-usinydenue

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

53

DHeprus CBsI3U HYKJIOHOB B siJIpe.
SInepHble peakuuu. S nepHblit
peakrtop. [Ipobiembl, MepCIeKTUBHI, 1 0
HKOJIOTHUECKHIE aCTIEKTHI SICPHOM
SHEPIreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpPHITHE
o3UTpOoHA. MeTobl HabI0JeHUS U
PErUCTPaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron «DyHaaMeHTanbHbIe
B3aumozpelicTeus. EquHCcTBO
(buU3n4ecKoi KapTUHBI MUPA»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro neda. Co3se3aus,
SIPKHAE 3BE3MBI, IUIAHETHI, UX BUIAMOE 1 0
nBroxenne. ColHeyHast CUcTeEMa

56

Comune. ComHeyHass akTUBHOCTb. 1 0

Hcrounnk sHepriy ComHua haRER onnican snecTpoHHOi noanicsio
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57

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKH. 3BE3]IbI TJIaBHOM
nocJieIoBaTenbHOCTH. BHyTpeHHee
crpoenue 38€31. CoBpeMEHHbIE
MPEJICTABJICHUS O IPOUCXOKJICHUH U
sBosroiuu CoJHIIA U 3BE3]T

58

Muneunsiii [1yre — Hama ["anakTuka.
ITonoxxenue n neuxenue ConHua B
lNanaktuxe. [Nanaktuku. Y€pHbie
JIBIPBI B IJpax rajdakTHK

59

Bcenennas. Pa3Oeranue rajlakTuk.
Teopus bonboro B3peIBa.
PenunkroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie npobieMbl aCTpOHOMUU

61

KonTponbHas pabora «11eMeHThI
aCTPOHOMUU U acTPODU3UKU»

62

O6o6matomuii ypok. Ponb pusuku n
aCTPOHOMMH B 3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIIUaIbLHON U
ATUYECKON cpepax AesITeNHbHOCTH
YeJioBeKa

63

O6o6mraromuii ypok. Poib u Mecto
(U3HUKN 1 aCTPOHOMUU B
COBPEMEHHOW HAy4YHOU KapTUHE MHUPA

64

O6o06maromuii ypok. Pois
(bu3nyecKoit Teopuu B ()OPMHUPOBAHUH
NPEJCTaBICHUIN O PU3NIECKON

KapTHHE MUpa

AOKYMEHT MoArMnun

ICAH 3JIEKTPOHHQ

N NOAMUCHIO

[MpeKTop
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O6o6maromuit ypok. Mecto
(U3UYECKON KapTHHBI MHUpa B 001I1eM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJCTaBICHUMN O IPUPOJIE

66 PesepBHbIil ypoK. MarautHoe mnoie. 1
DneKTpoMarHuTHasE UHAYKLIHS
PesepBHbIii ypok. Ontrka. OCHOBBI

67 CHEeHATBHON TEOpHH 1
OTHOCHUTEIILHOCTH
Pese i1 ypok. KBanTOBa 3MKa.

68 3J‘IGI\IZ:I-II)’I“IEI}§::TK OHEMI;; i e 1 Bubnrorexa [IOK

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

[NPOI'PAMME

[MpeKTop
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