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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo Qu3uke 0a30BOro YpOBHSI Ha YpOBHE CPEIHEr0 OOIIETro
oOpa3oBaHus pa3pab0TaHa HAa OCHOBE MOJOXKEHHM W TpeOOBaHUM K pe3yJibTaTaM
OCBOGHHSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM deaepanbHONM pabouell mporpamMmbl BOCHHUTAHUA U
KOHLETIIUK TpenojiaBanusi yuyeOHoro npeamera «Dusmuka» B 00pa3oBaTeIbHBIX
OpraHMu3alUsIX Poccuiickoin denepauuu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE TPOrPAMMBI.

ConmepxaHnue mporpamMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOy4aromuxcs 10—11 kiaacco npu o0yueHun
ux ¢u3rKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedboBaHusiM @PI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM H METAMPEIMETHBIM pe3yJbTaTaM OOyYCHHsI, a TAKKE
YYHUTHIBAET HEOOXOIUMOCTh pEaM3aIlii MEXIPEIMETHBIX CBs3eH (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YU€OHBIMH TIPeIMETaMu. B Hel onpenesnstoTcs OCHOBHbBIC
1EeIU U3y4eHus: (PU3uKU Ha YpPOBHE CpeAHEro o01iero oopa3oBanus, MiIaHUPyeMble
pe3yabTaThl  OCBOEHHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no (pu3HKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca PU3UKHK Ha OA30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Ou3nkay» Mo rojgaMm 00yyeHusl.

dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpyxaromiem Mupe. [IIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIHIMA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3Y4aeMbIX XHMHEH, OHOJIOTHEM,
dbusndeckoir reorpadueir u actpoHomwueit. lcmonp3oBaHWE W aKTUBHOE
npuMeHeHne (OU3UYECKUX 3HAHWA  OMNpEAeNieT XapakTep MW pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCa,
MOJIYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMM CBOMCTBAMHU U Apyrux. M3yueHue
(bU3UKY BHOCUT OCHOBHOM BKJIa/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydJaroruxcsi, B (opMuUpOBaHME yMEHUN MPUMEHSATh HAYYHBIA METOJ
MO3HAHUS MPU BBITIOJHEHUH UMHU YYEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca ¢pu3uku 1151 ypoBHSI CpeIHEro 00LIero 00pa3oBaHus MOJI0KEH
PAI Uael, KOTOPhIE MOKHO PacCMAaTPHUBATh KaK MPUHIIUIBI €70 MTOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX paslenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupOBaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pu3uku npeamnoaaraet 3HakOMCTBO
C IIMUPOKUM KPYrOM TEXHMUYECKHX M TEXHOJOTMYECKHUX MPHIOKEHUN H3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEJIECHHS DIIEMEHTOB
COJIEp)KaHUsA, TOCBAMIEHHBIX JKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKHU M TEXHOJOTHH, a Takke 00CYXKIeHUs
npo0JIeM palMOHAIBLHOTO MPUPOAONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3UKM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHHE MPEACTABICHUHA O
CTPYKTyp€ NOCTpOeHUsl (PU3NUECKON Teopuu, poiu (pyHAaAMEHTaIbHBIX 3aKOHOB U
MIPUHLIHAIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IIPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPHUA, /ISl OTIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUHN U MPOLECCOB).

CuCTeMHO-AESTENbHOCTHBIN MOIX0Jl B Kypce (DM3UKU peann3yeTcsl Mpexie
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH OO0YYarOIIUXCH.
Jl51s 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpamMme
no ¢u3nke oObeAMHEHBI B OOIIUMN CIUCOK YYEHHYECKHX MPAKTHYECKUX PadoT.
Boigenenne B yka3aHHOM mepedyHe J1abOpaTOpHBIX pPaldOT, MPOBOAUMBIX Jif
KOHTPOJIS U OLIEHKH, OCYLIECTBIISIETCA yUYaCTHUKAMU 00pa30BaTeIbHOTO IMpoliecca
UCXOMsl U3 OCOOCHHOCTEH IJIaHMPOBAaHUS U OCHaIleHHs KabuHeta (usuku. [lpu
3TOM oOOecrneuynBaeTcsi OBJAJEHUE OOYYaIOIIUMHCS YMEHUSMH MPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIICJOBAaHUSI 3aBHUCUMOCTEH (DHU3MUECKUX BEJIMYUH U
IIOCTAHOBKY OIIBITOB I10 ITPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bospioe BHMMaHKE yAEnsSeTCs PEIEHNAI0 PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM N1l pacUETHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a1a4M C SIBHO 3aJIaHHOU
bu3nueckoil MOJENbl0, MO3BOJSIONIME MPUMEHSATh H3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOrO pasliefia Kypca, TaK U WHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. I Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUs HA
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oOBsICHEHHE MpPOTEeKaHUs (U3NYECKUX SIBICHUN U TPOIECCOB B OKpYKaroIIen
KU3HU, TpeOyrore BbIOOpa (U3NYECKON MOAEAH il CHUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu @PI'OC COO k MmaTepuaibHO-TEXHUYECKOMY
obecrnieyeHn0 ydeOHOro mpoiiecca 0a30BbIM ypoBeHb Kypca (M3UKH Ha YPOBHE
cpenHero oémero oOpa3oBaHMSA AOKEH HM3y4yaThCS B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBUSIX MHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOI0 IMkiIa. B kabuHeTe Gu3MKu JOJDKHO OBITH HEOOXOIUMOE
nabopatopHoe 0OOOpYyIOBaHWE JJisi BBHITIOJHEHHS YKa3aHHBIX B Tporpamme IIo
¢u3KMKe YICHUYECKUX MPAKTUYECKUX PabOT M IEMOHCTPAIIMOHHOE 000pY/I0OBaHHE.

JlemoHCTpalMoHHOE  000pyIoBaHue (QOPMHUPYETCSI B COOTBETCTBHUH C
OPUHLIAIIOM MUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIMPUYECKHX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHECHHM.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyercss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKhe KOMILICKTHI
1a060paTopHOTO O00OPYAOBAHMS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMU TIETISIMU U3Y4YCHUS (DU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA U (POpMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY KAIOLTUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa U3y4eHHUs OCHOB
CTpPOCHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHuUN OOBACHITH SBJICHHUS C HCIOJIb30BAaHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (DU3UKK I Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHne STUX Lene oOecrneynBaeTcsl peluieHeM CIeAyIONINX 3a1ad B

mpoliecce n3yueHus Kypca GU3uK1 Ha YPOBHE CPEIHETO O0IIero 00pa30BaHMUS:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 00ITUX PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHSAX, BKJIIOYAas MEXaHUKy, MOJCKYSIpHYI0 (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY M SJIEMEHTHI aCTPOPHU3UKH;



e (opmupoBaHMe yMEHMII TPUMEHSATH TEOPETUYECKUE 3HAHUS IS
OOBsACHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUS
MMPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIECHUS pa3IUYHbIX 33Ja4 C SBHO 3aJlaHHOMU
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue (HU3NIECKON MOJIeNH, aIeKBaTHON yCIOBHUSAM 3a1a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM MPUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOLIECCOB, MX BIMSHUS HAa OKPYKAIOLILYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(bU3NYEeCKUX SKCTIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAIH,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarTa;

e CO3JIaHME YCJIOBHUH Jisi pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPUYECKOM J1€ATEILHOCTH.

Ha wusyuenue ¢usuku (6a30Bblii ypoBeHb) Ha ypOBHE CPEIHEro OOIIEeTo
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (¢uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JaeT BBIOOP
poBeACHHsT J1abOpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHIMBHUIYaJbHBIX
0COOEHHOCTEH 00yJarOIHIXCS.



COIAEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®dusnka — Hayka o mnpupone. HaydHble MeTOABI NO3HAHUSA OKPY’KAOIIETO
Mupa. Posb 3KkcriepuMeHTa U TEOPUH B IIPOLIECCE TO3HAHMS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nUecKUx sIBICHUN U mpoueccoB. HayuHble rumortessl.
dusznueckre 3aKOHbI U TEOPHH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUN COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeHSASI CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOEKIMU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMelIeHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUsI.

KpuBonnHeHoe NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO. YTJOBas CKOPOCTh, JIMHENHAsA CKOPOCTb.
[Tepuon u wactora obparnieHus. LleHTpocTpeMuTEIBHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCUYETA, WUIIOCTpALMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanre TBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habntonenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIJoM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHHUS.

Hanpasiienue ckopoCcTu mpu IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIbIO ONPEAEIECHUS MTHOBEHHOMU
CKOpOCTH.

HccnenoBanre COOTHOLICHUSI MEXAY IyTAMHU, MPOWJIEHHBIMUA TEJIOM 3a
MIOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHHUS IapUKa B BI3KOM )KUAKOCTH.

N3yuenue ABUKEHUS Tesa, OpOUIEHHOTO TOPU30HTANIBHO.

Tema 2. Jlunamuka

[Ipyaunn  otHocutensHOCTM  [anmunes.  Ilepeeii  3akoH  HeroTona.
HNHepryanbHble CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HetotoHa jy1st
MaTepuagbHON TOUkU. Tpernil 3aKkoH HproTOHA 111 MAaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHusi. Cuna Tskectu. llepBag kKocmuyeckas
CKOpOCTB.

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

Tpenue. Bunpl Tpenus (mokosi, ckoJjibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus: CKOJbKEHUS U cwiia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJIA B dKUJKOCTH WM rase.

[TocTynarenbHOE M BpalllaTebHOE JABMKEHHE a0COMIOTHO TBEPIOTO TeEA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaumieHus. [lmedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHH4eckrue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: TMOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3yuenue nBuxeHus: OpyckKa 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPIOIO TeJla, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJIbca Tela. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUM.

[TorenuuanbHas SHEprus. [TorennuanbHas SHEprus YIIPyTo
nehopMupoBaHHON NPy KUHBL. [loTeHIIManbHAs SHEPrus Teaa BOJIMU3HU MOBEPXHOCTU
3emiu.

[ToTtenmumanpaple W HENMOTCHNHWaIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIMATBHBIX CHJI C ”3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPaHCHUSI MEXAHUYECKON SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[Tepexoq NOTEHUUATBLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu skcnepumenm, 1abopamophvie pabomoi

N3yuenne aOCOIOTHO HEYNPYTroro yaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Mogekyasipuas Gu3nka 1 TePMOJAMHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOW TEOPUU U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. uddysus. Xapakrep OBUKEHUS U
B3aMMOJEHCTBHUS 4acTHIl BewlecTBa. MoJenu CTpOEHMsI Ta30B, XHUAKOCTEH H
TBEPABIX T€J U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3Mepsl Mosieky1. KonuuectBo Bemectsa. [locrosiHHass ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM DSHEPIUMM TEIUIOBOrO JBWXKEHMS dactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyecknue yCTpONCTBA W NPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThl, JOKAa3bIBAIOIINE IUCKPETHOE CTpPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 10 1D PY3UU )KUAKOCTEH U ra3oB.

Mopenb OGpOyHOBCKOTO JIBUKEHUS.

Mogens onsita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aHUMOJICHUCTBUS.

Mogens, nuIroCTpupyronas mpupoay JaBJICHUsS ra3a Ha CTEHKH COCy/ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHHUM
00bEMa KOMHATBI, JABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuku

TepMmoanHaMuueckass cucrema. BHYTpeHHSsE dHEpPrust TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoaudectBo TemioTel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJealbHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3TyUeHUE. Y IeJibHasi TEIIOEMKOCTh BEIlIECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEaaye.

[Tonsitue 00 ammabatHoMm mporiecce. IlepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHue mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoieccam. ['padpuueckas
UHTepIIpeTanus padoThI ras3a.

BTtopoii 3akon TepmoauHaMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBble  mammHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX — MAalIMH.
[IpeoOpa3zoBanust 3HEpruM B TEIUIOBbIX MamuHaX. KoadduimeHt monae3Horo
nevctBug TemnoBol mamuHbl. [ukn KapHo u ero kosdduiMeHT MoJae3HOro
JEUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHudeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpPruy Tena MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JEMCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

W3MeHeHre BHyTpEHHEN SHEPTruu (TeMIIepaTyphbl) Tela IpH TeIuionepeiaye.

OnbIT 10 a1MabaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TYpOUHBI, TBUTATENs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomoi

N3mepenne yaenbHOoN TEMIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHuaeHcauus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HachellleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBICHUS.

TBépnoe teno. Kpucramimueckue u amopubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Martepuanbl. [lnaBnenue u
KpucTayum3anus. Y aelibHas TerioTa miasienus. CyOaumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHHYeCKre YCTPOWCTBA M MPAKTHUYECKOE MPUMEHCHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOJYyUYEHUSI COBPEMEHHBIX MaTEpPHUaJoOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kurnienue npu noHMKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

Habntonenune HarpeBaHus U MIaBJIEHUS! KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3IyXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuka
OnekTpusanus Tei. JNeKTPUIEeCKui 3apsa. [[Ba BUaa 3JIeKTpUYECKUX 3apsiioB.
[IpoBOIHMKHM,  AMDIEKTPUKM W IOJYHNPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodeuHbIi 31€KTPUUECKUI 3apsil.
Onextpuyeckoe nosie. Hamnpsok€HHOCTh  3nekTpuueckoro mnojis.  [IpuHuumn

10



CyNEPHO3ULIMU IIEKTPUUECKUX IOJeU. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

PaboTa cui anekTpocraTudeckoro nojist. [lorernuan. PasHocTs moTeHIIMAIOB.
[IpOBOAHUKN W [OUAJIEKTPUKHA B DJIEKTPOCTATHYECKOM ITose. JluanekTpuueckas
MIPOHUIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

TexHuyeckrue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: DSIJIEKTPOCKOII,
ANEKTPOMETP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLINMN AEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJI.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUASI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 yyacTKa LeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TapalIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoIHOCTb
AIEKTPUYECKOTO TOKA.

ONeKTpOABIXKYLIasl CUjia U BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 OTHOM (3aMKHYTOM) AniekTpruueckoi tenu. Koporkoe 3aMmbikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMU. CobcTBeHHas 17| MIpUMECHAs IPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.
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OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKA, ODJIEKTPOHArpeBaTejbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Criibl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEYECHUS U MaTepHuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHe DIEKTPOIABWKYIIEW cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

M ckpoBoii pa3psa ¥ IPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI NPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yueHne cMenaHHOTO COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIICHUS.

Habnronenue anexktpoiausa.

MexnpeaMeTHblie CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoHsa B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypCcaMM MaTEeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnule nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, runoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas QyHKIus,
napaboia, runepoosa, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddys3usi, ocMoc,
TEIUI00OOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAayuH, TEINIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEJI, JKUJIKOCTEN U ra3oB,
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DJICKTPUYECKUE  CBOMCTBA  METAIOB,  JJICKTPOJWTHYECKAs  JIUCCOIMAIIHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KCIOJIb30BAHUEM MEXaHU3MOB,
yu€T TPEHUS B TEXHHUKE, IOJAMIUITHAKYA, HCIIOJL30BAaHUE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIPYTUe), JBHTATelb BHYTPECHHETO
CropaHus, mapoBasi TypOMHa, OBITOBOM XOJIOJAMIBLHUK, KOHJIUIIMOHED, TEXHOJIOTHH
NOJYYCHHUST COBPEMCEHHBIX MAaTepHalioB, B TOM 4HCJIE HAHOMATepHAJIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# TIPUHTED, AIIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIBHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JaekrpoanHamMuka

Tema 3. Macnummnoe nose. IneKmpoMacHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3anMo1elicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nose. Bektop MarauTHOM MHAYKUMH. [IpHHIIMI Cynepno3uMu MarHUTHBIX HOJIEH.
Jluaum MarmuTHOM wWHAyKUMH. KapThHa JMHUKA MarHUTHOW HWHAYKIHUMU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MaruutHoe 10J€ NPOBOJHHMKA C TOKOM. KapTuHa JNWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pa6ora cuibl Jlopenna.

SIBneHne aneKTpoMarHuTHOM MHAYKOUU. [IOTOK BekTOpa MarHMTHOU
UHIYKIUU. ODJIEKTPOJBWXKYIAs CUJIa HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu Papanes.

BuxpeBoe »snekrtpuueckoe Imose. OJEKTPOIBWXKYILAs CUJla HHAYKIUU B
IIPOBOJAHUKE, IBUXKYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBwiio Jlenna.

NHOyKTUBHOCTh. SIBIIEHME CaMOMHIYKIMH. OJIEKTPOJIBMXKYIAS  CUJa
CaMOWHIYKIIUH.

DHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.
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TexHudeckre yCTpOMCTBA W MPAKTHYECKOEC MPUMEHEHUE: MOCTOSHHbBIC
MArHUThbl, 3JEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUll, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIvHUM MHIYKUMHA MAarHUTHOTO TTOJIS.

B3aumoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHTYKLWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOABUKYIIEH CUIIbI MHAYKIMU OT CKOPOCTU W3MEHEHHMS
MAarHuTHOTO MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3y4yeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne 1eMCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHAYKIIHH.

Pa3nen 5. KoJsiedanus M1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEDAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KoJIeOaHMS.
["apmonnueckue xonebanus. Ilepuos, yacrora, ammummtyaa u Qasza KoJeOaHU.
[IpyXuHHBIN MasTHUK. MaTreMaTH4eCKUM MasTHUK. Y PaBHEHHE IapMOHUYECKHUX
kosneOanuil. [IpeBpallieHue sHepruy Npu rapMOHUYECKUX KOJIEOaHUsX.

KonebatenbHbiil KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATLHOM KOJIeOATeTbHOM KOHType. AHANOTUsl MEXAy MEXaHHYeCKUMH U
AIIEKTPOMArHUTHBIMU KonieOanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATBHOM KO0JIeOaTeIbHOM KOHTYpE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€eHHbIE MEXaHUUECKHE
KoseOaHus. PezoHaHnc. BbIHYyKAEHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

Ilepemennpiii  TOK. CUHYCOMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOTO TOKAa. AMIUIMTYJIHOE M JACHCTBYIOUIEE 3HAYEHHE CUJIbl TOKa U
HaIIPSHDKCHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE IEKTPUUECKON
DHEPIUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE AIEKTpodHepruu. Kyibprypa
VCIIOJIb30BaHUS DJIEKTPOIHEPTIUHU B IIOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHE: JIICKTPUYECKUU
3BOHOK, T'€HEPATOP NIEPEMEHHOTO TOKA, IMHUHU dJIEKTPOIIepeIay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB Ko0JIEOATENbHOM CHCTEMbI (NIPYXUHHBIA WIH
MaTEeMaTHYECKUN MasITHUK).

Hab6mronenue 3aryxaromnmx KojieOaHui.

HccnenoBanre cBOWCTB BBIHYX/ICHHBIX KOJIeOaHUH.

Habmronenue pe3oHasca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUA.

Pe3onanc mnpum 1mocCienoBaTeNbHOM COSAUHEHHM PE3HUCTOpa, KaTyLIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopenb TuHUYN MIEKTPOIIEpENAAYH.

Vuenuueckuu sxcnepumenm, n1abopamopHuie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccenenoBanue NEpeEMEHHOT0 TOKA B LIETIH U3 MTOCIIEI0BATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpoMaZHuUnHblE 60HbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss M JUMHA BOJHBL. [lomepedyHble M NPOAOJIBHBIE  BOJIHBIL.
WnTepdepenius u qudpakiuss MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opuentauus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHHUE, MOJsIpU3aus, Au(pakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxanma 3€KTPOMAarHUTHBIX BOJIH. [IprMeHEHnE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBA3U U TeneBUAeHUA. Panqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudeckue yCTpPONCTBA M NPAKTUYECKOE IIPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIBTPA3BYKOBasl IJUAarHOCTUKA B TEXHUKE M MEIULMHE, paznap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIPOCTPAHEHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromieecst T€10 Kak UCTOUYHUK 3BYKa.

Habmonenue oTpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.
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Hab6mronenue natepdepennmn u qudpakiiuy MEXaHHIECKUX BOJH.

3BYKOBOI1 pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW H
4acTOTOMN KOjeOaHU.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPEJTOMIICHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsmonnHENHOE pacHpoCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBeTa. TOUCUHBIN HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTtpoenne n3zoOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIICHUS CBeTa. AOCOMIOTHBIIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBera. CiioxkHbIil coctaB 6enoro cera. L{ser.

Cobuparoriye 1 paccenBaromiye JMH3bL. ToHKas JTuH3a. DOKYCHOE pacCTOSIHUE
U ONTHYECKasi CHJia TOHKOW JuH3bL. [locTpoeHne n3obpaxkeHuil B cOOMparomux u
paccenBaromux auH3ax. @opMyna TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HCTOYHUKHU.
YcnoBusi HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBeta. JludpakimonHas peméTka. YcCJIOBHE HaOJI0ICHUS
INIABHBIX ~MAakKCUMYMOB IIpM  NAJE€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckrue yCTpPOWCTBAa M IMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIna,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIEeCKOI, BOJOKOHHAs
ONTHKAa, TUPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Llemoncmpayuu

[IpssMONIMHEWHOE paCHpOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpBkI.

[TonHOE BHYyTpEHHEE OTpakeHUE. MoiesIb CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHUI B TMH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

HalGmronenue natepdepeHnm cBera.

HalGmonenne nudpakiuu cBera.

Habnronenue nucnepcuu cBera.

[lonydeHue cnekTpa ¢ MOMOIIBIO IPU3MBL.
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[Tomydenue ciekTpa ¢ HTOMOIIbIO TU(DPAKIMOHHON PEIIETKY.
Hab6mronenue nonspusamnum cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi
W3mepeHne nokazareiis NpesioMJIEHNs CTEKIA.
HccnenoBanre CBOMCTB M300paKeHUH B JIMH3AX.
Hab6mronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI CIeNIHAJIBHOM TEOPUHM OTHOCUTEILHOCTH

['paHuLIbl HPUMEHMMOCTH KJIACCUUECKON MexaHUKU. [TocTynaTel cienuanbHOM
TEOPUU OTHOCUTEIIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIUN OTHOCUTEIBHOCTH DUHIIITEHHA.

OTHOCUTENBLHOCTh OJJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpAIEHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPruel U UMITYJIbCOM PEIATUBUCTCKON YaCTUIIbI. DHEPTHUS
IIOKOSI.

Paznea 7. KBanToBast pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyina [1nanka cBs3u SHEprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITyJIbC (POTOHA.

OTtkpoiThe 1 uccaeaoBanue ¢potodddexra. OnbiThl A. I'. CToseToBa. 3aKOHBI
dotordpdekra. YpaBHenue OiHmTenHa st Gportorddekra. «KpacHas rpaHuiia»
doTorpdexra.

JlaBnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHUYEeCKOe NeiCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE NpPUMEHEHHE: (HOTODIIEMEHT,
doTomaTuuk, comHeuHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(PpdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHETO GhoTodddeKTa.

Ceeroauo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas mopens aroma. Iloctymarel bopa. M3nydenue wu morsiomieHue
(GOTOHOB TpM mMepexoJe aToMa C OJHOTO YPOBHsS SHEpruM Ha Apyroil. Bums
cnekTpoB. CHIEKTp ypOBHEHN 3HEPIUHU aTOMa BOJOPOAA.
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Bonnoele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynspHO-BOJIHOBOM
Ty aJIu3M.
CHOHTaHHOE U BBIHYXJACHHOE U3JIyYECHHE.
TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Llemoncmpayuu
Mopens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnronenue IMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomoi
Hab6mronenue nuaedaToro crekrpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopra mo onpeaeneHnto coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anmb(a-, Oera-, ramMma-u3iaydyeHus.  BnusHue
PaIMOaKTUBHOCTHU HA KUBbIE OPTaHU3MBL.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykionHas monens sjapa I'eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio siapa. M3otornsl.
Anbda-pacnaa. OJEKTPOHHBIM H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JTy4eHHEe. 3aKOH PaJMOaKTUBHOI'O pacnaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepublie cuibl. Jlepext macchl siapa.
Snepnbie peakuuu. /leneHne u CUHTES sAEp.
SAnepuwiit peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHBBI
SJIEPHOM SHEPreTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON S3HEPTETUKU.
OnemeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHIaMeHTalbHbIe B3auMOJeHCTBUA. EQMHCTBO pu3nyueckol KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa U NPAKTHUYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomaol
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Oransl pa3BUTHs acTpoHOMUH. [IprKkiagHOe U MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3B&3nnoro neba. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MUX BHUIAUMOE
JIBUKEHHE.

ConHeuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrounwk sHeprun CoJsiHHA W 3BE3N.
3BE3ABI, UX OCHOBHBIE XapaKTEpUCTHUKHU. J(MarpamMma «CIEKTpaldbHBIM KIacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3M TJIABHOW MOCJIEA0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U 3BoroIuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mueunsiii [Tyte — Hama ["amaktuka. [lomoxenne u naBwxkenue ConHLA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSapax
rajgaKkTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeIMKTOBOE M3TyUYEHHKE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTpPOHOMUMU.

Vuenuueckue nabnrooenus

HabnroneHnus: HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI OINpe/ieNIeHUs MOJI0KEeHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311sd CEeBEPHOro MOIyIIapus U IpKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, maner, Mneunoro [lytu.

O6o01maonee MOBTOPEHHUE

Ponb ¢u3uku M acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJOTHMYECKOM,
COIMAJIbHOM M 3TUYECKOM cdepax AesITeNbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHUHU B COBPEMEHHOW HAYYHON KapTHHE MHUPA, POJIb (PU3NUECKON TEOPUH B
(dbopMUpOBaHUY MPEACTABICHUN 0 PUBNYECKON KapTHHE MHUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B O0IIEM psily COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEACTABICHU O IPUPOJIE.

MexnpeaMeTrHbie CBSA3H

N3yuenune kypca ¢usmku 6a30Boro ypoBHs B 11 kjmacce ocymecTBiIseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypCcaMM MaTeMaTHKH,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO
NO3HAHMS: sIBICHUE, Hay4YHbIH (pakT, rumotesa, (u3MUYecKas BEIUYHMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPAaBHEHUM, TPUTOHOMETPUUECKUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl U MX IMPOEKLUHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
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MIPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIMH, TMPU3HAKK TMOJ00US TPEYroJbHUKOB,
ompeesIeHUE TUIONIAIN ITOCKUX GUTYp U 00BhEMA TElL.

buonoeus: snekTpuueckue SBICHUS B JKHBOW Mpupone, KosebaTembHbIC
JIBUOKEHHS B )KUBOW MPUPOJE, ONTUUECKUE SIBJICHUA B KMBOW MPUPOJIE, NEHUCTBUE
paaranyy Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKASI CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHMS KPUCTAIUTMIECKON PEIIETKH, CIIEKTPAITLHBIN aHAIIN3.

l'eoepaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJI€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUH.

Texunonocus: NWHUAM DJIEKTPONEpenad, TI'E€HEpATOop MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAS I1€4b, paaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAS ONTHKA,
COJIHEYHasi ObaTapesi.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusmka» Ha YPOBHE CpPEIHEro OOIIeTo
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO 00ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS yUEOHOro nmpeamera «Pu3nka» JOKHbBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIIUXCSA PYKOBOACTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM HEHHOCTSM POCCHUHUCKOro OOIIECTBAa, PAaCHIMPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOT0 OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEYECKUX TIYMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEPECAX TPAKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMHU B COOTBETCTBHHU C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTbh K TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOMN IPa’KIaHCKON WACHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHUAM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NEATEIBHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro;

4) 3cTeTH4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3nyeckoil Hayke;
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S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaM MpodheccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIEe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccun U peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYphl, OCO3HaHHE TIJ100aJIbHOIO
Xapakrepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCSl 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTHM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHHUs (PU3UKHU OCYIIECTBIISITh IPOEKTHYIO U UCCIIE0BATENBCKYIO AESITEIbHOCTD
VHIUBUAIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOATEJIbBHO  (popMynuMpoBaTh U aKTyaJIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHOKEHUS
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabartpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ Y4ETOM aHaju3a HWMEIOUIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
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BJIa/J€Th HAyYHONW TEPMHHOJOTHEH, KIIOUEBHIMU TMOHSATHSIMU U METOAAMHU
buznyecKoil HayKu;

BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIE0BATENbCKON U MPOEKTHON AESTENbHOCTH
B 00acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METO/IOB pELICHHs 3a1ad (PU3NYECKOTO COACpXKAaHMS, NPUMEHEHHMIO Pa3iIMyHbIX
METOJIOB MMO3HAHUS;

BJIaJE€Th BUAAMU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYyalMsIX, B TOM YHCJIe TIPH CO3AaHNUU YYEOHBIX MMPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBIISATh TIPUYMHHO-CIIECACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAM3UPOBATh IIOJIyY€HHBbIE B XOJ€ pEUIeHUs 3aJaud  Pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OILICHUBATh MPUOOPETEHHBIHN OIBIT;

yMeTh TEpPeHOCHTh 3HaHUS 10 (U3UKE B MPAKTUUYECKyI0 00JacTh
KHU3HEJCATEIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTMHAIBHBIEC IOJXObI U PEIICHHUS;

CTaBHUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HaBBIKAMH MOJYy4YeHUS WHGOpMALUU (PU3NUECKOTO COACPKAHMS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IOUCK, AaHAlu3,
CHUCTEMaTH3alMI0 M HMHTEPIpeTannio MHOOpPMAaIMN pPa3IUYHBIX BUIOB U (GOpM
IpeCTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONB30BaTh  CpeACcTBa  MHGPOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJOTHH B PEUICHMH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX
3a7a4 ¢ coO0AeHNEM TPeOOBaHUHM HIPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, MPaBOBbIX M JTUYECKHMX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUS B pasIUYHbIX (opmarax c
yu€TOM Ha3Ha4YeHUs UH(OPMAIMH U 1IeJIEBOM ayAUTOPUH, BHIOMPAsi ONTUMANIbHYIO
dbopMy npeacTaBIeHNs U BU3YaTU3aIIH.

KoMMyHMKaTHBHBIE YHUBeEPCAJIbHbIe YUeOHbIe 1elCTBHA:
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OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKU M BO BHEYPOUHOH IEATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyalludi W CMST4Yath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3pPEHHS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIIOJIb30BaTh NPEUMYILECTBA KOMAaHIHOM M WHJIHMBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JACUCTBUI C y4E€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

NPUHAMATh IL€IM COBMECTHOW  JEATEJIbHOCTH, OpPTraHU30BbIBaTh U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JCWCTBHM,
pacrpenenartb poid ¢ Y4E€TOM MHEHH Yy4YaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OIICHMBATh Ka4y€CTBO CBOETO BKJIa/a U KaXKJOT0 YYaCTHUKA KOMaH/Ibl B 001N
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/yarartb HOBBIE IIPOEKTHI, OLEHMBATh HWJIEH C TO3ULHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETHUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOpakeHHE, ObITh HHUIIUATUBHBIM.

Pery/siTUBHBIC YHUBepCaJbHbIe y4eOHbIe AeiicCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JacTH
GU3MKKM U acCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELIEHUS] PAaCUETHBIX M KAau€CTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUS PAKTUYECKON pabOThl ¢ YU4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMK1 y4eOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MTPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYyAMIMUA B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHATbHBIH HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTD,

OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
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BIAJIETh HAaBBIKAMH  [IO3HABATEIHbHOM  pe(iIeKCHMH KaK  OCO3HaHUS
COBEpIIAEMBIX JEHCTBUHA ¥ MBICIUTEIBHBIX MPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUI;

UCTIOJIb30BaTh MPUEMBI peduieKCUn AJIsi OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO
peleHus;

yMETh OIICHWBaTh PUCKA W CBOCBPEMEHHO NPUHUMATh PEIICHHS I0 HX
CHIDKEHHUIO;

OpPUHUMATh MOTUBBI M apryMEHTBl JPYTHMX IpH aHalu3e pe3yJbTaToB
NesITeTbHOCTH;

NpUHUMATh ceOsl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOWHCTBA,

NPUHUMATh MOTUBBI M apryMEHTHl JPYTHX I[PH aHAIU3e pe3yJbTaToB
JeSITETbHOCTH,

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B nporiecce nocTrkeHUs TMYHOCTHBIX PE3YIHTATOB OCBOEHUS MIPOTPAMMBI IO
¢uszuke JUII  ypoOBHS CpeaHero oOmero oOpa3oBaHHs Yy OOy4aromuxcs
COBEPIICHCTBYETCS IMOIMOHATBHBIN WHTEJUIEKT, Tpe/IoIaraonmi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHWE, BUJIETh HAlpaBJICHUS! Pa3BUTHsI COOCTBEHHON AMOLIMOHAIBHON chepsl,
OBITh YBEpEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOIb, yYMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

BHYTpPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTpEMIIEHHE K JTIOCTHKEHUIO LIEIH U
yCIieXy, ONTUMU3M, WHHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh HMCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpyTUX, YYUTBIBaTH €ro MpHU OCYHIECTBICHUUM OOILIEHHS, CIHOCOOHOCTH K
COYYBCTBHUIO U CONIEPEIKUBAHUIO;

COILMATBHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3800 TUTKCS, TPOSIBIISTh MHTEPEC U Pa3peiaTh KOH(PIUKTHL.

IHNPEJMETHBIE PE3YJIBTATHI
K konity o6yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIN:
JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YyHOM KapTHUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTEMA OTCYETA, AOCOIOTHO TBEPOE TEIO,
WJICAIBHBIN a3, MOJEIH CTPOCHUS I'a30B, )KUAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/l IPU PeleHUU (PU3NUECKUX 3a/1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
AIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKECHHUE,
CBOOOHOE TaJICHHE TeJl, IBMKEHUE IO OKPYKHOCTH, UHEPIIHS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE JABUIKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX Te,
U3MEHEeHHEe Oo0BbEéMa TeN MpH HarpeBaHUU (OXJIKICHHH), TEIUIOBOE PaBHOBECHE,
VClapeHne, KOHJCHCAlMs, IUIABJICHHWE, KPUCTAJUIM3ALMs, KUIICHUE, BJIAXHOCTb
BO3/yXd, NOBBIIICHUE JABJICHUA T'a3a NPU €ro Harp€BaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXJy MapaMeTpaMHu COCTOSIHUS ra3a B U30Ipoleccax, JIEKTpU3aIus Tel,
B3aUMOJICHCTBUE 3aPs/IOB;

OTHCHIBATh MEXAHUYECKOE NBIDKCHHE, WCIONL3ys (PU3NYECKHUe BEIUYWHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teya, Cuia,
VMIYJIbC TE€JIa, KWHETUYECKAasl DHEPIrusi, MOTCHUHUAIbHAS JHEPIUsl, MEXAHUYECKAs
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM MPABUIBLHO TPAKTOBAThH
(bU3NYECKUIl CMBICT HCIOJIb3yEeMbIX BEJIUYWH, WX OOO3HAYECHUS W EIUHHUIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONINE MAHHYIO (DPU3UYECKYIO0 BEIMYHHY C JIPYTUMU
BEJINYMHAMM;

ONKCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHS,
UCIIONB3Ysl (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Tasza, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIrUsl XaOTUUECKOI0 JBUKECHHUS MOJIEKYJI, CPEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHssI JHEprus, paboTa rasa,
KOO (DHUIMEHT TMMOJE3HOTO JEUCTBUS TEIUIOBOTO JBHUTATENS; TIPU OIMWCAHUU
MPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICT MCIOJIB3YEMbIX BEIMYHH, MX
0003HAYEHUsS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYI0 BEJTMYUHY C APYTHUMH BEIHMUYUHAM;

OINKMCBHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
SIBJICHUS (TIPOIIECCHI), UCTIONB3YsT (PU3MUECKUE BEIMYUHBI: dJCKTPUUICCKUN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
NPy OMUCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEIIMYMH, WX OOO3HAYCHHS] M CIWHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYI0 (PU3UYECKYIO BETUYUHY C APYTUMH BETMYMHAMU,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECCHI U SBJICHUS, UCIOIB3YS (U3UUYECKUE
3aKOHBI Y NIPUHUMIBL: 3aKOH BceMupHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPaHCHUS HWMIYJIbCA,
MPUHIUIT CYNEPIO3UIMNA CWJI, MPUHUUII PABHONPABUS WHEPLHUAIBHBIX CUCTEM
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OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEUIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEJIHEN KMHETUYECKON 3HEPrUHU TEIUIOBOIO JBHUKEHUS MOJIEKYJ C
aOCOIIOTHOM TeMIlepaTypoM, MepBbId 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHEHUS
IEKTPUYECKOr0 3apsna, 3akoH KyloHa, Npu 3TOM pa3iavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (IpaHUILIbL,
o0JacT) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MALLIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyarh YCIOBUs UX 0€30IaCHOIO MCIOJb30BaHUS B MIOBCETHEBHOU
KU3HY;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX W3MEPEHUN, IPU 3TOM
dbopmynupoBaTh mpodaeMy/3anady U TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000PY10BaHMsI, IPOBOAUTH OMBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIWYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMs] W HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIE0BaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM INPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCcHpOBaTh Pe3yJIbTAThl MOJYYEHHOMN 3aBUCUMOCTH (DPU3UUYECKUX BETMYMH B BUJIE
TabIuI U rpauKOB, IeJaTh BHIBOABI MO PE3yJIbTaTaM MCCIEA0BaHNUS;

coOiroAaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUI B
pamMKax y4eOHOTrO SKCHEPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIAOOPAaTOPHOIO
000pyIOBaHUS;

pemate pacu€THbIC 3aJayd C $BHO 3aJaHHOW (DU3MUECKON MOJIENbIo,
UCHOJB3Ys (PU3MUECKHE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4l
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIMYMHBI U (POPMYJIBL,
HEOOXOUMbIEe NI €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OIICHUBATh PEATbHOCTD
MOJIy4YE€HHOTO 3Ha4YeHHUs (PU3HUECKON BEIMYUHBL;

pemaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HETPOTHUBOPEUUBYIO
LIEMIOYKY PACCY)KICHUN C ONOpPOM HAa WM3Yy4YECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sBICHMS;

UCIIOJIb30BAaTh MTPH PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TE€XHOJIOTHH [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETAUMN U IPEICTABICHUS
y4eOHOW UM HAay4HO-TIONMYJIApHOM HH(pOpMaluU, IOIYyYEHHOM W3 pas3IndHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh [1OJIy4aeMyI0 HH(OPMALHUIO;
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MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPY>KAIOIIEr0 MUPa, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM JKU3HU JIJIS
obecrnieyeHuss 0€30MacCHOCTH TMPH OOpaIIeHUH C MPUOOpaMU W TEXHUUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 310POBbS U COOJIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTatb B TpYINIE C BHIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TPYIIbl, PalUOHATIBHO paCHpEAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENBHOCTh B HECTAHIAPTHBIX CUTYyalUsiX, aJIeKBAaTHO OLEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON POOIEMBI.

K xoniry o6yuenus B 11 kiacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOJAEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3nYeCKOil KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TMPUMEHEHUSI M3YyUYEHHbIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsif, Jy4d CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJIb aTOMa, HYKJIOHHAs MOJETIh aTOMHOTO siipa MPH PeIIeHUU (PU3UIECKUX
3aj1ay;

pacno3HaBaTh (pU3NYECKHUE SIBJICHUS (IIPOLECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOM (DU3UKH: 3IEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsil, SJICKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPaclpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus U TOJApU3ALMS  CBETa, JUCIEPCHUSl CBETa,
doToanexrpuaeckuii 3GdexT (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE
JUHENYaToOro CHEeKTpa aToMa BOJOPOAA, €CTECTBEHHas W HMCKYCCTBEHHas
PaAOaKTUBHOCTD;

OMKCHIBaTh H3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  NPOBOJUMOCTh  pPa3jUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI), HUCIOJB3YS (PU3NYECKUe BEITUYHHBL:
AIEKTPUYECKUI 3apsisl, CHJIa TOKa, EKTPUUECKOE HANPSDKEHHUE, AIEKTPHYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIAs CUJia, padoTa TOKa,
WHAYKIUS MarHUTHOTO mMojsi, cuina Ammepa, cuna JlopeHua, HMHIYKTUBHOCTb
KAaTYUIKHA, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJe, MepuoJl M YacToTa
KojeOaHuil B KojebaTenTbHOM KOHTYpE, 3aps] M cujla ToKa B TMpolecce
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TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHHWM, (OKyCHOE pacCcTOsSHUE H
ONTHYECKAas CHUJa JMH3bI, MPU OMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUYECKUN
CMBICIT HCHOJB3YEMBIX BEIWYUH, HMX OOO3HAUYECHHUA U EIUHMIIBI, YKa3bIBaTb
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYMHY C APYTHUMU BETUUMHAMMU;

OMKCHIBATh M3YyUYECHHbIC KBAHTOBBIC SIBJICHUS U TPOLECCHI, HCIOIb3YS
¢usnyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ MOJTypacnaaa, SHEPTUs CBI3U
aTOMHBIX SiJIep, MPU OINMCAHUU TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUYEHUS] W EAUHMIIBI, YKa3biBaTh (OPMYJIbI,
CBSA3BIBAIOIIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH,
BBIUUCIISATH 3HAaUCHHE (PM3MUECKOI BEIUYUHBL;

aHaAJIM3UPOBaATh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATEIHHOTO U MapalijIeIbHOrO
COEIMHEHMSI TPOBOJHMUKOB, 3aKkoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMarHUTHOU
UHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHUs CBETa, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHEe DiHITeiiHa ais (oTtosddekra,
3aKOH COXpaHEHMs SHEPruH, 3aKOH COXPAaHEHHUs HMITYJIbCa, 3aKOH COXPAaHEHUs
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXpPaHEHUsI MacCOBOT'0 4HCIa, MocTyjaThl bopa,
3aKOH PaJIMOAKTUBHOrO pacnaja, Ipu 3TOM pa3inyaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHHUIBI, OOJIACTH)
NPUMEHUMOCTH;

OMpEENATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISi MPOBOHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

CTPOUTHh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEpPEHUH: IMPU 3TOM
dbopmynHpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIINPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEeHUs (PU3HUECKUX BEINYUH, IPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUsS W HUCIOJIb30BaTh U3BECTHBIC
METO/Ibl OLICHKH MOTPEITHOCTEN U3MEPEHMUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C UCIOJIBb30BaHUEM MPSIMbIX
U3MEPEHHI: MPH ATOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTaThl
MOJIy4YeHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAE TaOIUIl U TpaduKOB,
JIeaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEICHUU MCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
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JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyIOBaHUS;

pemiate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCIIOJNB3Ys (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUUYUHBI U (HOPMYJIbI,
HEOOXOUMbIEe N7l €€ pelIeHUs, MPOBOAUTH Pacué€Thl U OIICHUBATh PEATbHOCTD
MOJTyYeHHOTO 3HAYCHUS (PU3UUECKON BEIIMINHBI,

peuiaTh KaueCTBEHHbIE 3a7a4l: BRICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PAaCCY>KIEHUM C OMOpOM Ha HM3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

MCIIOJIb30BAaTh MPH PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJISl TIOWCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIMN U TIPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOpPMAIMK, TMOJIYYEHHON W3 Ppa3IHYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MMOJy4yaeMyto HHPOpMaIHIO;

OOBSCHITh TPHUHIUIIBI JIEWCTBHS MAIlIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HH,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU 1A
obecrnieyeHuss 0€30MacCHOCTH TMPH OOpaIleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMUCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYIKaIOIIEH cpeie;

paboTaTh B TpYyIIE C BBHINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIbl, PAMOHANIBHO PpACHIpEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JICSITENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJI€KBAaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMAaTPUBAEMOMN MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Konrtpouabsnbsie IIpakTnueckmue (upp )
NMpPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTsI
pecypchl
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa U METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa [JOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
. 1
2.1 Kinemaruica > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Husanuica 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1672
Hroro no pazneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bu6muoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBBI TEPMOIHHAMHIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BELIECTBA. 5 bu6muoreka [IOK

®a3oBbIe MEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [{OK

4.1 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTOSIHHBIN 2NEKTpUYECKUNA TOK. TOKHU B 12 bubnmoreka [JOK

) PasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro o pasneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabusie IIpakTuueckue (ipp )
NPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHOoe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
9 MexaHn4ecKne U 3JE€KTPOMarHUTHBIE 5 | bubnmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubnunorexa [IOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI crieIIUaTBHOM TEOPUHN 4 | bubnmoreka [JOK
' OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DJIEMEHTHI KBAaHTOBOU ONTUKU 6 hitps://m.cdsoo.rw/7f41c97c
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bubnunorexa [IOK

4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41¢c97c¢
but6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41¢c97c¢
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKHI 7 bubmorexa IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o061aroriee MOBTOPEHUE 4 ngg;f:;igg}; 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE

Ne Jara undposbie

Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE

padoThI padoTsI
pecypchl

®u3uKka — HayKa O IPUPOJIE.

Hayunsie MeTob1 MO3HAHMS

OKpYKaloIIero Mupa.

Py P bu6mmoreka [IOK
1 Posb 1 MecTo ¢uznku B 1
. https://m.edsoo.ru/ff0c32e2
(dbopMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B
MPAKTUYECKOU ESITEILHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

) OTHOCHTEIHLHOCTh MEXaHUYECKOT'O | Bbu6nmuoreka [IOK
neuxenus. [lepemenenue, https://m.edsoo.ru/ff0c33e6
CKOPOCTh, YCKOPEHHUE

3 PaBHOMEpPHOE ITPAMOIIMHENHOE 1 bubnuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3508

4 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnmoreka [JOK
IBYKEHUE https://m.edsoo.ru/ff0c3620

5 CBoOonHOe majieHne. Y CKopeHue | bubnmoreka [JOK
CcBOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c372¢
KpuBonunelinoe 1BUKEHHE.

N bu6mmoreka [IOK

6 JIBr>KeHHEe MaTepuaIbHON TOYKH 110 1

OKPY>KHOCTHU

https://m.edsoo.ru/ff0c39cc

35




KontponsHas pabora o teme

Bbu6nmuoreka [IOK

7
«Kunematukay. https://m.edsoo.ru/ff0c3ada
[IpuHUKIT OTHOCUTEIBHOCTH
8 T'amunes. MHepnualbHBIE CUCTEMBL bubmmorexa IOK
' p N https://m.edsoo.ru/ff0c3be8
orcyera. [lepBblii 3akoH HeroToHa
Macca tena. Cuina. [Ipunnun
9 Cynepro3uiuu cui. Bropoi 3akon bubmorexa LOK
yrep ) p . https://m.edsoo.ru/ff0c3be8
HbroTona A MatepuaibHOM TOUKU
10 Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK
MaTEpPUAIIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpHOTO TsroteHus. Cuma
11 TspkecTd. IlepBas kocMudeckas bubmorexa LIOK
- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koadumment
13 Tpenusi. Cuiia COpOTUBIICHUS TIPU bubnnorexka HOK
JIBVOKEHUH TeJIa B )KUJIKOCTH HIIN https://m.edsoo.ru/ff0c3{f76
rase
[TocTymarenbHOE U BpaliaTeIbHOE
14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Bbu6nmuoreka [IOK
tena. MomenT cuibl. [1nedo cusl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPIOTO TeIa
Nmnynbc MmaTepuanbHOU TOYKH,
15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK

Nmmnynbe cuiibl. 3aKOH COXpPaHEHUS
umnyibca. PeakTuBHOe IBUKEHHE

https://m.edsoo.ru/ff0c43d6
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16

PaGoTta 1 MOIITHOCTH CHITBI.
Kunernueckas sHeprus
MaTepuaibHOW TOUkU. Teopema 00
M3MEHEHUU KMHETUYECKOU dHEPTUI

Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c4502

17

[TorennmansHas 3HEprUs.
[lorennumansHas 3HEPTUs yIpyro
neOpMUPOBAHHON NPYKUHBI.
[ToTenumanbHas sHEPrus Tena
BOJIM3H MOBEPXHOCTH 3eMIIN

Bbubnmuoreka [IOK

https://m.edsoo.ru/ff0c461a

18

IToTeHumanbHbIE U
HEMOTeHIMaIbHbIe CHIIbI. CBSI3b
paboThl HEMOTEHIIUATIBHBIX CHUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTrUn
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHMYECKON SHEPTUr

Bbubnmuoreka [IOK

https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HccnenoBanue cBsizu pabOTHI CUITBI
C I3MCHECHHEM MEXaHMIECKOM
SHEPTHH Tella Ha IPUMEPE
pacTsDKEHUS PE3HHOBOTO JKT'yTay

20

KonTtponsHas pabora o teme
«Jlunamuka. 3aKOHBI COXpPaHEHUS B
MEXaHUKE»

Bbubnmuoreka [IOK

https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUXKEHUE.

Auddysus

Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c4dc2
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22

Xapakrep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
1 TBEPJIBIX TEI

23

Macca monekyin. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. Illkana remneparyp
Ilenbcus

25

HUneansueiii raz B MKT. OcHoBHOE
ypaBHenue MKT

Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemMrepaTypa Kak Mepa
CpeHEeN KHHETUYECKON SHEPIUU
JBUKEHHSI MOJIEKYJI. Y paBHEHHE
MenaeneeBa-Knanelipona

Bbubnmuoreka [IOK

https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["'a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCHMOCTH
MEXIY apameTpaMu COCTOSHUS
Pa3peKEHHOTO raza

29

W3omporieccsl B HICATLHOM T'a3e U
ux rpaduyeckoe mpeacTaBICHUE

Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss dHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
criocoOsl e€ n3meHeHus. Konngecrso
TEIUIOTHI U paboTta. BHyTpeHH: s
JHEPrus OJHOATOMHOIO HIEaIbHOIO
rasa

Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c5952
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Bbu6nmuoreka [IOK

31 B erionepena
HABL TenIIonepenatin https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

1 KonuyecTBO TEmoTs! pu bubnmoreka [JOK
Terionepenaye. AnnadaTHBIN https://m.edsoo.ru/ff0c5¢36
nporecc

13 [lepBslii 3aKOH TEPMOAMHAMUKH U bubmmoreka [IOK
€ro MPUMEHEHUE K U30IPOoIIeccaM https://m.edsoo.ru/ff0cSefc
HeobpaTumocTs poIeccoB B

34 pu (I)) e. Bropon I;aIIjOH bubmmorexa [OK

PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Mpunun nevicreust u KT/ bubnnorexka HOK
TETIJIOBOM MallUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ]

37 DKosoruyeckue mpoodIeMbl
TEIUIODHEPTETHKHU
O6006marmuit ypok

38 «MonL:K HI;I{I HaZI()bmHKa OCHOBBI bubmorexa HOK

YIAp ' https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
KoHnTposnbHast pabota mo Teme
39 «MonekynsipHast puzrka. OCHOBBI bubmorexa [IOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI

40 [TapooOpazoBaHue U KOHJCHCALUS. bubmumoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCHUTEIbHAS

N bu6mmoreka [IOK

41 BJIAJKHOCTh BO31yxa. HachleHHbIi

nap

https://m.edsoo.ru/ff0c64d8
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TBépnoe teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOIHS

42 CBOMCTB KpucTaioB. JKumkie bubmorexa LIOK
p ' A https://m.edsoo.ru/ff0c65f0
KkpucTauibl. COBpeMEHHbIE
MaTepUaIbl
[InaBneHue u KpucTaIM3aLUA.
43 VY nenpHas TEIUIOTA INIABIICHUS bubmorexa LIOK
a ) https://m.edsoo.ru/ff0c6708
CyOnumarus
Bbu6nmuoreka [IOK
44 YpaBHeHHE TEIIOBOro OanaHca
p https://m.edsoo.ru/ff0c6820
Onexrpusanus Ten. JNEKTPUIECKUil
45 3aps. JIBa BUIa SJIEKTPUIECKUX buGnnorexa LIOK
P p https://m.edsoo.ru/ff0c6bec
3apsiioB
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JI OPOBOJHUKHA 3aK(F))H bubmmorexa IOK
yrip ' https://m.edsoo.ru/ff0c6bec
COXpaHEHUs JIEKTPUUYECKOTO 3apsia
BzaumoperictBue 3apsiaoB. 3aKoH
47 Kynona. ToueuHBIN 3I€KTPUIESCKUHA bubmmorexa OK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpsik€HHOCTD 3JIEKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuu bubnnorexka HOK
BNIEKTPUYECKUX NojeH. JInanuu https://m.edsoo.ru/ff0c6df2
HaINpsLKEHHOCTH
Pabota cun 3eKTpoCTaTHIeCKOTO
Bbu6nmuoreka [IOK
49 nois. [lorennuan. PasHocTh

MIOTEHIMAIIOB

https://m.edsoo.ru/ff0c6f00
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50

[IpoBOAHMKY U AUDIIEKTPUKU B
3JIEKTPOCTATHYECKOM II0JIE.
JusnexTpudeckas MPpOHUIIAEMOCTb

Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencatop

Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHKEHHOT0 KOH/IeHCaTopa

Bbubnmuoreka [IOK

https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIMT NEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMMPOBAJILHOTO
anmnapara, CTpyHHOIo IpuHTepa.
DnexTpocTaTHUecKasl 3allnTa.
3azeMiIeHHE SIIEKTPONPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBHUS €T0
cyniectBoBaHus. [[0CTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma jist
ydacTka [enu

56

[MocnenoBarenbHOE, MapayieabHOE,
CMeEIIIaHHOE COCTMHEHHE
npoBOAHUKOB. JlaboparopHas
pabora «3yyeHne cMeaHHOTO
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c7410

57

PaGota u MOITHOCTD 3IEKTPUUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c7838
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58

3akoH OMa a71s1 TOTHOM (3aMKHYTOM )
aneKkTpudecko nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS»

0.5

Bbu6nmuoreka [IOK

https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHask IPOBOAUMOCTb
TBEP/IBIX METAJIJIOB. 3aBUCUMOCTb
COIIPOTHUBJIEHUS] METAJJIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

60

DIIEKTPUYECKHUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TorynpoBOIHUKH, UX COOCTBEHHAs
Y IpUMECHAS IIPOBOAUMOCTb.
CaoiicTBa p—n-Iiepexo/a.
[TomynpoBoAHUKOBBIE TPUOOPHI

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUH TOK B paCTBOpax U
pacIuiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAsT JUCCOLUALUS.
DneKTpoan3

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUYECKUI TOK B Ta3ax.
CamocTtosTenbHbIA U
HECaMOCTOSTEIIbHBIN pa3psil.
Monnus. [Inazma

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c84ae

64

DeKTpuIecKue mpuodopsl U
YCTPOHCTBA U MX PAKTUIECKOE
npuMeHeHne. [IpaBuiia TeXHUKU
0e30MmacHOCTH

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c86fc
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O06o0marmuil ypok

Bbu6nmuoreka [IOK

65 «DIEKTPOAMHAMHKA» ! https://m.edsoo.ru/ff0c88be
KontponsHas padora o teme
66 «Qnekrtpocraruka. [locTosHHbII | bubnuoreka [JOK
3JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cperax»
. bubnnoreka HOK
67 Pesepibiit ypok. ! https://m.edSO(I)l.ru/ffOc8056
68 PesepBHeIit ypok. O0o0maromnmmii 1 bubnnorexka HOK
ypok o teMam 10 kimacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
[TocTosTHHBIE MAarHUTHI M KX

1 B3auMoJieicTBHE. MarHuTHOE II0JIE. 1 but6mmoreka [IOK
BekTop MarHuTHOM MHIAYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWN
MarnuTHO€E 1oJie TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6muoreka [IOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3yuenue

bubnunorexa [IOK
3 MAarHUTHOTO TOJISl KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBME MarHUTHOTO TOJISI Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.

4 JlaboparopHas paboTa 1 1 bubmmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

JleficTBME MarHUTHOTO TOJISI Ha
5 JBIDKYIIYIOCS 3apsSHKEHHYIO 1 bubnmoreka [JOK

yactuity. Cuna Jlopenma. Pabora
cunel JlopeHa

https://m.edsoo.ru/ff0c9df4
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DNEeKTpOMarHuTHasE UHIYKIUS.
IToTok BEeKTOpa MarHUTHOM
uHaykiuu. JJ1C nHaykuu. 3akoH
3JICKTPOMArHUTHOW MHTYKITUH
®dapanes

JlaboparopHuas paboTa
«HccnemoBanue sBICHUS
JJIEKTPOMArHUTHOM WHIYKIIHN

bubnunorexa [IOK

https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSB. fBIeHUE
camouHaykuu. J/C
CaMOMHIYKIUHU. DHEPIHsl
MAarHUTHOTO TOJI KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE TMOJIe

bubnunorexa [IOK

https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI,
JNEKTPOABUTATENb, YCKOPUTENIH
JJIEMEHTapHbIX YaCTHII,
WHAYKIMOHHAs II€Yb

10

Ob6o06maromuit ypok «MarautHoe
noJjie. JIEKTpOMarHuTHas
VHTY KLU

bubnunorexa [IOK

https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabora o teme
«MarsutHoe 1oJe.
DJeKTpOMarHUTHAS MHYKIIUS

but6mmoreka [IOK

https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKIE
Kosiebanus. 'apMoHnUEecKue
KosieOaHusi. Y paBHEHUE

but6mmoreka [IOK

https://m.edsoo.ru/ff0caf06
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TapMOHHYECKHUX KOJICOaHH.
[IpeBpaiienue sHepruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIxX KoJIeOaHuid rpy3a Ha
HUTH OT JJTUHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIil KOHTYD.
CB00OIHBIE AIIEKTPOMArHUTHBIE
KOJIOaHHUs B UJICATbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTHs
MEK/Ty MEXaHHYECKHUMU U
JIEKTPOMArHUTHBIMU KOJIEOaHNUIMU

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

15

®opmyrna Tomcona. 3akoH
COXpaHEHMS YHEPTUU B HJICATLHOM
K0JIeOAaTeIbHOM KOHTYpe

bubnunorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarmx
KosieOaHusx. BeIHyXIeHHBIC
MeXaHUYECKHE KOJIeOaHus.
Pe3onanc. Beinyx1eHHbBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHycouanbHbIN IEPEMEHHBIN TOK.
MomHOCTbh IEPEMEHHOI0 TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAYCHUE CWJIBI TOKA U HAIPSKECHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34
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18

Tpancdopmarop. [Iponssoactso,
nepeaayda u moTpedaeHue
AIIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IPUMEHEHHUE IEKTPUIECKOTIO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUH 3JIEKTpornepeaady

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

20

OKOJIOTUYECKUE PUCKHU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTHU B TIOBCEAHEBHOM
KHU3HU

21

Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUs U
JJINHA BOJIHBI. Honepequle u
IPOJOIbHBIE BOJIHBI

bubnunorexa [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKka

but6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHUTHBIE BOJHBI, UX
cBolicTBa U ckopocTh. [Ikama
OJICKTPOMAIrHUTHBIX BOJIH

but6moreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[TpuHIUTIBI paIOCBSA3U U
TeneBuaeHus. Pazsurue cpeacTs
cBs3U. Pagnosokanus

25

KonTponsHas padora «Konebanus u
BOJTHBD)

bubnunorexa [IOK
https://m.edsoo.ru/ff0cc618
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[IpssMonuHENHOE paclIpOCTpaHEHUE
CBETa B OJIHOPOJIHOM Cpeie.

bubnunorexa [IOK

26 Todeunsblii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxeHus csera. [loctpoeHue bubmorexa [JOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
IIpenomiuenue ceera. IlonHoe
)3 BHYTPEHHEE OTPaKEHUE. bu6nuorexa [IOK
[IpenenbHbli yroma noJIHOTo https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKCHUS
29 JlaGopaTtopHnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTellsl IPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o06pakeHnin
30 B JIuH3€e. DOpMyIsia TOHKOHN JTMH3BI. bubmorexa [TOK
https://m.edsoo.ru/ff0cddle
VBennueHue JTMH3bI
JlaboparopHas paboTa
31 «Hccnenosanue CBOMCTB
M300paKCHUM B JIMH3AX)
Hucnepcus ceeta. ClI0KHBIN COCTaB
0 6emnoro csera. Lser. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
1 Wntepdepennus ceera. Judpakuus bu6nuorexa [IOK
cBeta. [ludpaknmonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK

[Tonsipuzanus cBera

https://m.edsoo.ru/ff0cf02e
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Ontuueckue mpuOOPHI U YCTPONUCTBA

35 U yCIIOBUS UX O€30IacHOTO
MPUMEHEHHUS
['panu1ipl MpUMEHUMOCTH

36 KJIACCHYECCKON MECXaHUKH. bubnunorexa [IOK
[TocTynatsl cienuanbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE Bubmmorexa [IOK

https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpAIICHUE JTUHBI
DHEPrus U UMITYJIbC

18 pENATUBUCTCKOM yacTulibl. CBA3b bu6muoreka [IOK
MaCChI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTtponbhas padora «Onrtuka.

39 OCHOBBI CIEUATIBHON TEOpUH bubnmotexa LOK

https://m.edsoo.ru/ff0cf610
OTHOCUTEIIbHOCTH»

40 ®otonbl. opmyina [1nanka. bubnmoreka [JOK
DHeprus U UMITyJIbC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEIOBAHUE BuGmorexa LIOK

4 Qorosppexra. Ombrrst A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE

42 OuHmreitHa 1 porodddexra. bubmmorera LOK

https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» porosrddexra
Jasnenne ceera. OnbrTol I1. H.
43 JleOeneBa. XMIMHUUECKOE IEHICTBHE bubnmorexa LOK

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpomucTea u
IIPAKTUYECKOE IPUMEHEHUE:!

44
dboTosmeMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/

45 Pemenue 3ana4 mo reme « 3J€MEHTBI bubmuorexa [{OK
KBAaHTOBOW ONITHUKW https://m.edsoo.ru/ff0d0302
Mogenrs atoma TomcoHa. ONBITEI

46 Pesepdopna o paccesiuio o Bubmmorexa [IOK

pooP p https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas moaens atoma
but6moreka [IOK
47 IToctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuyenue u norioiieHue GoToHOB

43 IIPHU IIEPEXOJE aTOMa C OJTHOTO bu6nuorexa [IOK
YPOBHS dHEPTUH Ha Apyroil. Buibl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoaHoBEIe cBOMicTBa yacTUIl. BOJIHEI

49 ne bpoiinsa. KopnyckymnsipHo- bu6muoreka [JOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE M3TyUCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbiter Pe3epdopaa mo bu6muoreka [JOK
OTIPEJICTICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TyUYCHHS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3nydeHus. Bnusaaue

PaAMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

50



52

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacmna.
DIIEKTPOHHBII ¥ MO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-uznyyeHue

bubnunorexa [IOK

https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepHbie peakuuu. A nepHbii
peaktop. [Ipo6iiemMbl, IEPCIEKTUBHI,
AKOJIOTUYECKHUE aCIIEKThI IAEPHON
SHEPreTUKU

bubnunorexa [IOK

https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKphITHE
MO3UTpoHa. MeToIbI HAOMIOICHUS U
perucTpaiuu 3JeMEeHTapHbIX
yactull. Kpyriblii cron
«DyHnameHTaIbHbIE
B3auMoJiercTBU. ENUHCTBO
¢u3nUecKoil KapTUHBI MUPa»

bubnunorexa [IOK

https://m.edsoo.ru/ff0d0e38

55

DTamnbl pa3BUTHS aCTPOHOMUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HaYeHUE acTpoHOMUHU. Bun
3B&3mHoro Heba. Co3Be3aus, sIpKue
3BE3/bI, IUNIAHETHI, UX BUIMMOE
nerxenne. ConHeuHas CUCTEMA

56

Comune. ComHeunass akTUBHOCTD.
Nctounuk sHeprun CosHia v 3BE311

57

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTTaBHON
MIOCJIEI0BATEIbHOCTH. BHYyTpeHHEee
cTtpoenue 38€371. CoBpeMeHHbIE
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HPGI[CTaBJIeHI/IH (0] HpOI/ICXO)KI[eHI/II/I nu
sBostronny CoJIHIA U 3BE3

58

Mineynsii [IyTe — Hamna
lNanmaxruka. [lonoxxeHue u qBUXKEHUE
Connua B Nanaktuke. ['anakTuku.
UYéEpHble AbIPHI B sApax TAIAKTUK

59

Bcenennas. Pazoeranue raigakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

60

Hepemennsie mpobieMbl
ACTPOHOMHH

61

KoHTposbHas pabota «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPHUZUKIY)

62

O6o6maromuii ypok. Pons ¢pusnku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON U
ATUYECKOH chepax NesTeIbHOCTH
YyeJioBeKa

63

O6o6mmarmuii ypok. Pois u Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

64

O6o6marmuii ypok. Ponb
¢u3uueckoil Teopun B
(GopMUpOBaHUY MTPEICTABICHUN O
¢u3nueckoil kapTUHE MUpa

52



65

O6o6maromuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpPa B
001IeM psiay COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHbIil ypok. MaraurHoe mnoue.

DNeKTpOMarHuTHast HHIYKITUS

67

PesepBubliil ypok. Ontuka. OCHOBBI
CIIELUAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH

68

PesepBHblil ypok. KBanToBast
¢duznka. DeMeHThl aCTPOHOMUHU U
acTpou3uKu

but6mmoreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

» ®usuka, 10 knacc/ Msikumes I'.5., byxosnes b.b., Corckuit H.H. non penakuueit
[TapdentbeBoit H.A., Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemienuey

» ®usuka, 10 knacc/ benara B.B., JlomauenkoB U.A., [Tane6parieB FO.A., AkuimonepHoe
obmectBo «M3natenbcTBO «IIpocBenieHne

» ®usuka, 10 knacce/ I'engenmreiin JI.O., bynarosa A.A., Kopuunse W.H., Komkuna A.B.,
O6miecTBO ¢ orpaHnueHHOM 0TBeTCTBEHHOCThI0O « BMTHOM. JlaGoparopus 3HaHMi»;
AxnmonepHoe o0riectBo «M3marenscTBo «IIpocBemnenne»

» dmsuka, 10 kmace/ Uzeprun 3.T., OO1IECTBO C OrpaHUUYCHHON OTBETCTBEHHOCTHIO
«Pycckoe cioBO - y4eOHHK»

» dmsuka, 10 kmace/ Kacbssaos B.A., O011ecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmecTBo «M3natensctBo «IIpocBemienue»

» dmsuka, 10 xkmace/ Mskumes I'.51., [lerpoBa M.A., Ctenanos C.B. u apyrue, O6mecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AkuronepHoe 001mecTBo «M31aTenbCcTBO
«ITpocBenieHue»

» ®usuka, 11 knacc/ Mskumes I'.J1., byxoBues b.b., Yapyrua B.M. non penakuueit
[TapdentbeBoit H.A., Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemieHuey

» ®usuka, 11 knacc/ benara B.B., JlomauenkoB U.A., [Tane6parieB FO.A., AkuimonepHoe
obmectBo «M3naTenbcTBO «IIpocBenieHne

» ®usuka, 11 knacce/ I'engenmreiin JI.O., bynaroBa A.A., Kopuunse 1. H., Komkuna A.B.,
O6miecTBO ¢ orpaHnueHHOM 0TBeTCTBEHHOCThI0O « BMTHOM. JlaGoparopus 3HaHMi»;
AxnonepHoe o0riectBo «M3marenscTBo «IIpocBemnienne»

» dmsuka, 11 kmace/ Uzeprun 3.T., OO1IECTBO C OrpaHUUCHHON OTBETCTBEHHOCTHIO
«Pycckoe ciioBO - y4eOHHUK»

» ®msuka, 11 knacce/ Kacbsaos B.A., O011ecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocBemienue»

» ®umsuka, 11 kmace/ Msikumes 7.4, [TlerpoBa M. A., Yronsaukos O.C. u apyrue, OOmiecTBO
C OrpaHMYCHHOH OTBETCTBEHHOCTHIO «IPODAY; AkumonepHoe oomecTBo «M3naTenbcTBo
«ITpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

1. ®wusuxka. [IpoekrupoBanue yuebHoro kypca. 10 kinacc. Metoauueckoe nocodue,
aBTopbl: [ paués Anekcanap BacunbeBuy, K.d-m.H, nonienr MI'Y, aBrop YMK 1o
¢usuke, [ToroxxeB Bnagumup Anexkcanaposuy, bokos IlaBen FOpseBuy, loneHr, .¢.-
M.H., CTapIuii penoaasarensb pusndeckoro daxkynprera MI'Y, aBrop muanu YMK mo
¢dusuke «AIropuTM™ ycrexa», Slkosnesa Mpuna AnexkceeBHa

2. ®wuswmka. 10 kmacc. Metonuueckoe nmocodue, aBropsl: [llarannna Anna BuktopoBHa.

3. Ilypeimena. ®usuka. 10 knacec. Meroauueckoe nmocodue, apropsl: [lypeimeBa Hatanus
CepreeBna, mpodeccop, TOKTOp MeJarorn4eckux HayK, HayYHbIH pyKOBOAUTEINb
kadenpsl Teopun U Metonuku o0yuenus puszuke MIIT'Y, Baxeesckast Hatanus
EBrenneBHa, UcaeB JImutpuit ApkaapeBud, JJOKTOp Ie1arornaeckux Hayk, nmpodeccop,
nupekrop MHCcTHTYTa DU3UKH, TEXHOJIOTHH B HHPpopMannoHHBIX cucteM MIITY, aBTop
Y4EOHHKOB T10 €CTECTBO3HAHUIO M (PUBHUKE

4. ®wuswmka. 10 kmacc. Metonuueckoe mocobue, aBropsl: [lerpoBa Mapust ApceHbeBHa,
Kangunar nemarornyeckux Hayk, TpEXKpaTHbIN jaypeat ['panta MOCKBBI, yUUTENb
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10.

11.

12.

13.

14.
15.

16.

17.

18

19.
20.

BBICIICH KBaM(pUKAMOHHOM KaTteropuu, skcrepT EI'D, apTop YMK "®usuka", aBtop
oonee 40 MmeToaMUECKUX padoT M1l yUUTENeH, MpeaceaaTeNlb METOIUIECKOTO
o0benuHeHus crienraibHbIX nucturuiiH Jlunes Nel502 npu MOU, KynpsiBues
Bacunuit Bragumuposuy, JlokTop ¢pu3nKo-MaTeMaTn4eckux HaykK, coaBTop YMK
"®uszuka'", crapmuil Beayumii perakrop kopnopauuu "Poccuiickuii yueOHuK"
"®u3zuka. 10 knacc. lunaktudeckue Marepuansl K yu. B. A. KacesHoBa. ba3oBslii u
yray6neHHsiit yposau. ®I'OC"

Exarepuna Bapakcuna: MeTom00THs HAyYHOTO HCCIICIOBAHUS YIeOHOTO (PHU3NIECKOTO
sKcriepuMeHTa. Monorpadus

Haramus [neik: ®usuka. 10 kinace. [Toypounsie pazpabotku k YMK I'.51. Mskuiena,
M.A. TletpoBoii. ®I'OC

EBrennii Mapon: ®@usuka. 10 kinacc. OnopHble KOHCIIEKTHI M pa3HOYPOBHEBBIE 3aJaHUS
PaByukas, Peapkun: OCHOBBI MOJIEKYJIIPHON QU3UKU U TepMoauHamMukh. 10-11 kmaccel.
Matepuaisl K ypoKaM, OIIOPHBIE CXEMBI U UEPTEK

Kupuk, I'ennenmreiin, l'enbdrar: @usuka. 10-11 kmaccrl. 3amgaun no Gpusmke s

PO UIBHOM MIKOJIBI ¢ TPUMEPAMH PeIIeHUN

Mapuna Kynamr: JlocTuskeHre JMYHOCTHBIX pe3yJIbTaTOB yYAIIMMHUCS Ha YpOKax
¢usuku. ®I'OC

Huxomnaii [lenareiiuenko: ®@usuka. 10 kiacc. TexHOIOrHYECKUE KapThl YPOKOB 1O
yuebnuky I'.5l. Mskumea, b.b. Byxosuesa. ®I'OC

Omnbra Henomusimas: ®usuka. 10-11 xnaccel. llIkonpHas nporpamma B TeCTax U
IIPOBEPOUHBIX 3afaHusIX ¢ oTBeTamu. PI'OC

Hpuna ®omunnyeBa: Metoauueckoe noprdomnuo yuurens ¢puzuku. DI'OC

[[Taxmaes, [1aBnoB: @u3nuecKkuil SKCIEPUMEHT B cpeAiHel 1mikose. B 2-x yacTtax. Yacte
1. [Tocobue mst yuaurens

[ITaxmaeB, [1aBoB: ®uU3nvecKnii SIKCIIEPUMEHT B cpeaHeit mkose. [Tocodue ms
yuutens. B 2-x gactax. Yacts 2

®dwusuka. 11 xmacc. Metoanueckoe nocodue, aBTopsl: [ pauéB Anekcannp Bacunbepuu,
K.¢p-m.H, nonientr MI'Y, aBtrop YMK 1o ¢usuxke, [Toroxxe Bragumup Anexcanaposud,
SxoBnesa Mpuna AnekceeBna, bokos I1asen FOpbeBuu, JloneHT, k.d.-M.H., cTapiimit
npernoaBaTens gusndeckoro dakynsrera MI'Y, aprop muaun YMK no ¢pusuke
«ANTOpUTM ycriexa»

. ®usuka. 11 kmacc. ba3osiil ypoBeHs. MeTonnueckoe mocodue, aBTopsl: [lerpora

Mapus ApcenbeBHa, Kanauaar nemarorudeckux Hayk, TpEXKpaTHBIN Jaypeat ['panta
MOocCKBBI, yauTeNb BBICIICH KBaM(pUKAIMOHHOM KaTteropuu, skcrepT EI'D, apTop YMK
"®duzuka", aBTop 6osiee 40 MeTOAUYECKUX pabOT IS yUUTENIeH, IpeIce1aTeb
METOAMYECKOTO 00BbEeIMHEHN crielMaIbHbIX Aucuuiuind Jlumes Nel1502 mpu MOU,
Kynpssues Bacunuiit Bnaaumuposud, JlokTop ¢pu3nko-mMareMaTHYECKUX HayK, COABTOD
YMK "O®wusuka", crapumii Beayuuii perakrop koprnopauuu "Poccuiickuii yaueOHUK"
®usuka.11 kmace. Meronuueckoe mocoodbue, apropsl: lllatannna Anna BuktopoBHa
[Typeimesa. @usnka. 11 kmacc. Metonnueckoe mocodue, aBropsl: [lypsimesa Haranus
Cepreesna, JIoOKTOp niearoru4eckux Hayk, mpodeccop, 3aBeayromias kadeapoit
Meroauku npenoaaBanus puzuku MIITY, aBrop muann YMK no ¢usuke, BaxkeeBckas
Haranmus EBrenbeBHa, McaeB JImutpuii ApkaabeBud, JJoOKTOp neJarornyeckux Hayk,
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npodeccop, aupextop MHCcTUTYTA GUBHKH, TEXHOJIOTHH U HH()OPMAITMOHHBIX CUCTEM
MIIT'Y, aBTOp y4eOHUKOB MO €CTeCTBO3HAHMIO U (pu3uke, Yapyrua Bukrop
MakcumoBud, J{okTop pusznko-MaremMaTnueckux HaykK, nmpodeccop kadeapbl
teoperndeckoi puzuku MIIT'Y, nefictButenbHbIi uieH Poccuiickoit Akagemun
Kocmonaptuku um. K.9. Huonkosckoro, astop YMK H. C. Ilypsiueoi, H. E.
Baxeesckon

21. Hukoumnaii [1enareituenko: ®@u3zuka. 11 knacc. TexHonornueckue KapTbl YpOKOB MO
yueonuky [ 5. Mskumesa u ap. ®I'OC

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1. https://fioco.ru/ru/about/institute

2. https://fipi.ru/

3. http://burinko.ru/

4. https://education.yandex.ru/main/

5. https://resh.edu.ru/

6. https://uchi.ru/

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

8. http://fcior.edu.ru

9. http://experiment.edu.ru

10. http://www.fizika.ru

11. http://www.gomulina.orc.ru

12. http://fiz.1september.ru

13. http://www.school.mipt.ru

14. http://teach-shzz.narod.ru

15. http://ifilip.narod.ru

16. http://somit.ru

17. http://nuclphys.sinp.msu.ru

18. http://www.e-science.ru/physics

19. https://Ibz.ru/metodist/iumk/physics/e-r.php
20. https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/
21. https://lecta.rosuchebnik.ru/

22. https://college.ru/fizika/
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