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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COO, a Takxe ¢ yu€tom (QeaepanbHO paboueil mporpaMMbl BOCHUTAHUS U
KOHLEMUMU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3YIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOyudaromuxcs 10-11 xmaccoB mpu
oOyuenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusasM PI'OC COO Kk mMiIaHUPYEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM PE3yJbTaTaM OOYyUEHHUs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTD
peanu3anuu  MEXIPEIMETHBIX CBs3el (PU3MKM C EeCTECTBEHHO-HAyYHBIMU
yu4eOHBIMM TpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
¢u3MKU Ha YpOBHE CpelHEro odiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHHS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHbIe, MpeIMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca ¢GU3HKKM Ha 0a30BOM

ypOBHE, B TOM YHMCJIE MPEIMETHBIE Pe3yIbTaThI 10 ToJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «dusukay mo rogam oOyueHus.

dusrka Kak Hayka o HamOoyiee OOIMMX 3aKOHAX MPUPOIBI, BHICTyMas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBINH BKJIaJ B
cucreMy 3HaHMU 00 okpyxkaromem wupe. IlkompHBIM Kypc Qu3nKn —
CUCTEMOOOPa3yIOIUi Uil  €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (U3MUECKHe 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SBIICHUH,
M3ydaeMbIX XUMHEH, Owmosorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHHMM OIpeaesseT
XapakTep M pPa3BUTHE pa3HOOOpa3HBIX TEXHOJNOTHHA B cdepe IHEPreTuKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHs HOBBIX MAaTE€PUAJIOB C 3a/JaHHBIMU
cBoiicTBaMU ® JApyrux. W3yuenume (u3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
¢opmMupoBaHHe yMEHUH TPUMEHITh HAyYHBIH METOJ TO3HAaHUS IIPH
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIEOBaHUM.



B ocHoBy kypca (usuku s YpOBHS CPEIHEro OOIIero oOpa3oBaHUS
MOJIOKEH PsJl HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepual Kypca (U3HKU
o0beUHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzaius mpeanoiaraeT UCMOIb30BaHUE
I'YMaHUTapHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢uzuku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJIOTUYECKUMHU MPOOJIEMaAMH.

Hoess npuxnaownoii uanpasenrennocmu. Kypc GuU3uku mpeamnoiaraet
3HAKOMCTBO C UIIUPOKHUM KPYrOM TEXHHYECKHX M  TEXHOJOTHYECKUX
NPUJIOKEHU I U3yUYEHHBIX TEOPHU U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TMOCBAUIEHHBIX SKOJOTUYECKUM TMpobieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXIeHUs
npoOsieM  palMoHaJbHOTO  MPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOMH
0€30MacHOCTH.

CrepKHEBBIMH 3JI€MEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEIHETO OOIIEero
oOpaszoBaHus SABIAIOTCS pusznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpE TOCTpOEeHUS (PU3NYECKO Teopuu, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHLOUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOPUM, [JII ONUCAHMUSI ECTECTBEHHO-HAYYHBIX SIBICHHU U
MPOIIECCOB).

CucTeMHO-ACITENbHOCTHBIM TOAX0A B Kypce (U3MKH peanusyeTcs
IIPEXJE BCEro 3a CYET OpraHu3alMu SKCIEPUMEHTAIBHOM JAESATENIBHOCTU
oOyuatouuxcs. Jns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIA0OPATOPHBIX
paboT, KOTOophle B MporpaMMe Mo (u3uke OOBEAWHEHBI B OOLIWH CIHCOK
YYEHMUYECKHX [MPAaKTHUYECKUX palboT. BeineneHne B yKa3aHHOM IE€pPEYHE
71a00paTOpPHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJIA U OLIEHKH, OCYILECTBIIAETCS
y4acTHUKaMU  00pa30oBaTeIbHOTO TMpOIecca UCXOIsd U3  OCOOCHHOCTEH
IJIAHUPOBAHUSI U OCHalleHuss kabuuera ¢usuku. IIpu sTomM obecneunBaercs
OBJIaJIcHUE OOYyYaIIIUMHCS YMEHUSMH HPOBOAUTh KOCBEHHBIE HW3MEPEHUS,
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WCCIICIOBAaHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH U TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPENIOKECHHBIX THIIOTES.

Bonbmioe BHMMaHME ynensieTcs PEIICHUI0 Pacu€THBIX M KadeCTBEHHBIX
3agad. [Ipu >TOM 1715 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4H C SIBHO
3alaHHOM  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasleia Kypca, Tak U UHTETPHUPYS
3HaHWS W3 pa3HBIX pasfenoB. J[as KadecTBEHHBIX 3a/Jad MPUOPUTETOM
SBIISIIOTCS 33/laHUsl Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUU U
MPOIIECCOB B OKPYXAIOIICH JKU3HH, TpeOyrolue BbIOOpa GU3NIECKOW MOJIEIH
IUTS CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ tpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECTIeUeHHUI0 ydeOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpEJHEro o0IIero oOpa3oBaHUs JOKCH H3ydaThCs B
YCTIOBHSIX TIPEAMETHOTO KabnHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHEeTa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKiIAa. B kaOuHeTe (u3uku
JOJIKHO OBITh HEOOXOaUMOE JTabopaTopHOE O0OpYIOBaHUE MJIS BBITIOJHEHUS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPAKTHYECKHX paboT H
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallnOHHOE 000pYJOBaHHE (POPMUPYETCSI B COOTBETCTBUU C
OPUHIMIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€cleYrBaeT IOCTaHOBKY
HNEepEeYUCIEHHBIX B Iporpamme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpaluil i
UCCIICZIOBAHNS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, OHMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 00OpyIOBaHHE ISl YYCHHMUCCKUX IPAKTHUUYECKUX pabdoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
71a00paTOpHOro OO0OpPYNOBAaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
HCIIOJIb30BaHUM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, & TAKKE KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE LIUPPOBBIX J1a00paTOpuil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opMHpOBaHHE HMHTEpPECa M CTPEMJICHUS OOYYaroIIMUXCS K HAyYHOMY
U3yYEHUIO MPHUPOJbI, PA3BUTHE WX HHTEIJICKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e Dpa3BUTHE TMPEJICTAaBICHUH O HAyYHOM METOAEe [MO3HaHUS U
dopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K OKPYXAIOUINM
SBJICHUSIM;

e (GOpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;



(opMHUpOBaHUE YMEHHUI OOBSACHATH SBJICHHUS C HUCIOJB30BAHHEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEICTABICHUNA O POIU (HU3UKU U1l PA3BUTHUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTiKeHre ITHX 1eei 00eCTIeYnBaETCs PEIICHUEM CIEIYIONINX 3a1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mux  (U3UYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHsAX, BKIOYas  MEXAHHUKY,
MOJICKYJSIDHYIO (U3HUKY, DJIEKTPOJIUHAMUKY, KBAaHTOBYIO (HU3UKY W
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHH TPUMEHSITh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHUs (PU3MYECKUX SBJICHUN B TMPUPOAEC U JJISI TPUHATHUSA
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB PEIICHHUS pPa3IWYHBIX 3ajad C SBHO 3aJlaHHOU
dbu3udYecKor MoJeNblo, 3a7ad, MOAPA3yMEBAIOIINX CAMOCTOSTEIBHOE
co3JlaHue (PU3NUECKON MOJICIH, aJICKBAaTHOU YCIIOBUSM 3a]1a4H;
NOHUMaHUE (PU3NUYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUSA TEXHUYCCKHUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, HUX BIHMSHUA HaA
OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMH CaMOCTOSITEIbHOTO IIJIAHUPOBAHHUS U MTPOBEAECHUS
(bu3MUeCcKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmaiuu,
OMpEIENICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHUE YCIIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIE0BATENBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha m3ydenune ¢usuku (6a30BbIii ypOBEHB) Ha YPOBHE CPEIHEr0 OOIIETo
obpazoBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 kacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMmme mo (uU3MKe MEepevyeHb JTa0OpAaTOPHBIX WU
MPAKTUYECKUX PabOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JElaeT BBIOOD
MPOBEICHNUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0coOeHHOCTEH 00y4JarommXcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. Hayunble METONBI MO3HAHUSA OKPYKAIOIIETO
Mupa. Ponp skcnmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue ¢pu3HUECKUX sIBICHUHN U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUI COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHOM HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrxeHue. OTHOCUTENBHOCTh MEXAaHHUYECKOTO JBUKECHHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
Ciio)keHue nepeMenieHu U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE IpsAMOJMHEHHOEe JNBMXeHUe. [ 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M M[EPEMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe nBuxeHue. JIB)KEHHME MaTEpUAIBHOM TOYKH IO
OKPY’KHOCTH C TMOCTOSIHHOW II0 MOJYII CKOPOCTBIO. YTJIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBrkeHus: Teia, OPOLIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

Vyenuueckuii akcnepumenm, 1abopamopHsie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHSI C  LEJIbI0  ONPEIACICHHS
MTHOBEHHOM CKOPOCTH.

UccnenoBanre COOTHOIICHUS MEXIY NyTAMHU, MPOWJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutensbHOcTH [anmunes. IlepsBeii  3akoH  Herotona.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpunHuun cynepno3uiuu cuil. BTopoll 3akoH
HproTona g wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona mis
MaTepUalbHbIX TOUECK.

3akoH BceMupHOro TsaroteHus. Cuna TsokecTd. IlepBasi kocMuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (Imokos, CKOJbXEHUs, KadeHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
Tpenus. Cuiia CONpOTUBIICHUS TIPU JIBUKEHUM Teja B )KUIAKOCTH WJIN rase.

[TocTtynaTenpHOE U BpamaTeabHOE ABMIKEHUE a0COIFOTHO TBEPIOTO Tea.

MoOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaiieHus. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOMCTBA M IMPAKTUYECKOE MPUMEHCHUE: IMOJIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JieopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.



CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tella, MMEKOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coOXpaHeHUusn 6 MexaHuke

NmMnynbe matepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOUEK.
NMnynbC cUiibl U1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUSI MMITYJIbCA.
PeakTtrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi matepuanbHON TOuku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedopMUpoBaHHON TIpyXUHBL. [loTeHIManbHAs dSHEpPrusi Tejaa BOJIU3H
MOBEPXHOCTH 3E€MJIU.

[loTennuanbpHple W HENOTEHIUaIbHble  cUibl.  CBsI3b  paboOTHI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHMYECKON IHEPTUHM CHCTEMBI TEll
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTporucTBa U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aGCOMOTHO HEYNMPYTOro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3M pabOThl CUJIBI C U3MEHEHHEM MEXaHUYEeCKOU
SHEPIrUH TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MoJsiekyasipHas pu3suKa ¥ TepMOAMHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIEC TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOH TEOpUU U HUX
onbITHOE oOocHOBaHue. bpoyHoBckoe naBuxeHue. Juddys3us. Xapakrep



JIBUKCHUS WU B3aUMOJECHCTBUs YACTHL[ BelIeCTBA. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [locrosHHas
ABorazpo.

TemnoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. lllkama
temnepatryp Llenbcus.

Mogens wuaeansHoro ra3a. (OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKON TEOpUHU HJCAIbHOrO raza. AOCOMIOTHAs TeMmreparypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHUs vactull raza. lllkama
temniepatryp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M30mpoiiecchl B HACaIbHOM ra3e ¢ MOCTOSTHHBIM
KOJMYECTBOM  BellecTBa. [ 'paduueckoe TpeaAcCTaBICHUE  HU3OIMPOIECCOB:
u30TepMa, U30Xo0pa, n3o0oapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BellecTBa, ¢doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OnpiTel 10 MU PY3UHN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYILLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHUS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI WJIEabHOIO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATE HA OCHOBE U3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI U CHOCOObl €€ wu3MeHeHus. KonumuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJI€AIbHOIO Tra3a.
Buzapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3IyUYeHUE. Y IebHAA
TEIUIOEMKOCTh BellecTBa. KOIMuecTBO TEMIOTHI IPH TEILIONEpeIaye.



[lonsitTue o0 ammabatHOM mporecce. llepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHneHue nepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh MpoLieccoB B IPUPO/IE.

TeroBble  MamuHbL.  [IpUHIUIBI ~ JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHepruu B TEIUIOBBIX MamumHax. KoadduiueHt mosne3Horo
nevictBus TerioBod mamuHbl. [lukn KapHo u ero xko3d@uiMeHT moyie3HOro
JeNUCTBHS. DKOJIOTMYECKUE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETr0 CrOpaHusi, ObITOBOM XOJIOAWIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKu U3 OYTBUIKU TIOJ JICMCTBHEM CKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTrypbl) Tela  IpuU
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopenn mapoBod  TypOWHBI, JIBUraTeisi BHYTPEHHErO0 CrOpaHuUf,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. DPazoevie nepexoonl

[TapoobpazoBanue u konnencanus. Mcnapenne u kunenue. AOGCOMIOTHAS
U OTHOCHUTEJIbHAs BIIAXKHOCTH BO3ayxa. HachllleHHBIN map. Y aenapHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucramnmuyeckue u amopdHbie Tena. AHHM30TPOMHS
CBOMCTB KpuctaymioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u KpucTamu3auus. Y AesnbHas Teriora miasieHus. Cyonumanusi.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HalGntonenne HarpeBaHus U MIaBJICHUS KPUCTAINTIMYECKOTO BELIECTBRA.
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JleMoHCTpanus KpUcTaioB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue 0THOCUTEIBLHOM BIAXHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Ten. OJNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaaoB. [IpoBOJHMKH, TUAJICKTPUKU U MOJYIPOBOJHUKU. 3aKOH COXpPAHEHUSA
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. TodeyHbIl AleKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCTD anekTpudeckoro nojs. [Ipunuun
CyHEepIO3UIUU AIEKTPUUECKUX MOJIEH. JIunun HanpsHKEHHOCTH
AJIEKTPUYECKOTO TOJIS.

Pabora cun omekrpocratnueckoro moissg. [lorenuman.  PasHocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne ycTpoHCTBa M IMPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOTI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE O3IJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPyHHBII IPUHTED.

Ilemoncmpayuu

Y CTpOoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTOpa OT IUIOU[agu
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DNEeKTPUUECKU TOK. YCJOBHUSI CYLIECTBOBAHUSA 3JJIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon Oma 114 yyacTKa LEMu.
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DIEKTPUYECKOE CONPOTHUBIICHUE. Y EIBHOE COINPOTHUBIICHUE BEIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIASI CUJIA U BHYTPEHHEE COMPOTUBJICHUE MCTOYHMKA TOKA.
3akon Oma [ 1ONHOM (3aMKHYTOW) siekTpuueckoil 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W TNpPUMECHasT  MPOBOJUMOCTH
noJiyripoBoAHUKOB. CBoMcTBa p—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKMid TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DIIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSTENbHBI U HECAMOCTOSITEIbHbIN
pazpsaa. Momuus. [Liazma.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIH
IUON, TEPMUCTOPHI U  (POTOPE3UCTOPHI,  IMOJIYHPOBOJHUKOBBIM  JTHOI,
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS [IUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

[IpssMmoe wW3MepeHHne HSIIEKTPOABKYIIEH CHIbl. KopoTkoe 3ambIkaHHE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H

12



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyliecTBIsieTcs ¢
YU4ETOM COJAEPKATENBbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMuU MaTe€MaTHKH,
OMOJOrUU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOIOB HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HaYYHbIH (aKT, TUIoTe3a, pu3nuecKas BeJIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHNE, DKCIIEPUMEHT, MOJEINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHe CHUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIuS,
napabona, runepbosia, HuX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH HA OCU KOOPJUHAT,
CJI0KEHHE BEKTOPOB.

buonozusn: Mexanudeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBa, MOJIApHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell,
KHUJIKOCTEN M ra3oB, 3JIEKTPUUYECKHE CBOMCTBA METAJJIOB, JIEKTPOJUTHYECKAS
AYccOoLUalys, ralbBaHHKa.

l'eoepagpus: Bna)xHOCTb BO3/1yXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonozcus: peoOpa3oBaHKUEe IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, NOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTeNb BHYTPEHHETO
CropaHus, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTUU TIOJIy4€HUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIe
HaHOMAaTEepUajaoB, U  HAHOTEXHOJOTHM, DBJEKTpOCTaTHYeCcKas  3allluTa,
3a3eMIIeHUe 3JIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJIbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKa
Tema 3. Maznummnoe none. IneKmpomacHuUmMHaAA UHOYKUUA
IlocTostHHBIE MarauThl. B3amMoaelcTBHE  IIOCTOSHHBIX  MAarHHUTOB.
MarauTtHoe mnosie. BekTtop MarHUTHOM WMHAyKUMU. [IpuHOUMII Cyneprno3uuuu
MarHuTHBIX noJyied. JInHun MarHuTHOM MHAYKIUU. KapTuHa TUHWUNA MarHUTHOW
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.

13



MarauTHoe T1ON€ MPOBOJHHMKA € TOKOM. KapTuHa IHMHUN HHIYKUWAH
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTymiku ¢ TokoMm. Omnbeir Opcrema. BzaumopeiictBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBlieHuE. JIBU)KEHUE 3apsHKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHOM mnose. Pabota cuinbl Jlopenia.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMH. [lOTOK BEKkTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOABIKYILAS CWia HHIAYKUIUU. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. IIEKTPOABMKYIIAS CUJIa WHAYKIUU B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAaMOMHIYKIMU. OJEKTPOABMKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: MOCTOSHHBIC
MArHuThl, 3JICKTPOMArHUTBI, AJIEKTPOIABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, THAYKIIMOHHAS T1€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIUW MAarHUTHOTO TOJIS.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh  DJICKTPOJABIIKYIIEH CHJIBI HUHAYKIMHK OT CKOPOCTH
W3MEHEHUS MarHUTHOTO MTOTOKA.

SIBieHre cCaMOMHTYKIIHH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW MHTYKIIHH.

Paznen 5. Koyie0anusa M BOJHBI
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Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE KOJ1€OAHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I"apmonunyeckue konedanus. Ilepuon, yactora, aMImIuTyaa U ¢asza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Maremarnueckui MasITHUK. YpaBHeHue
rapMoOHUYecKux kosebanuil. IlpeBpamnieHue 5HEPruuM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbuplii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCIbHOM KO0JIe0AaTEeIbHOM KOHTYpE. AHAJIOTHS MEX]y MEXaHWYECKUMH U
ANEKTpOMarHuTHeIMU KoJsiebanusamu. dopmyna Tomcona. 3akoH coOXpaHEHHUS
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aryxaromux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zonHaHc. BblHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
Kosie0aHus.

Ilepemennblii Tok. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEeMEHHOr0 TOKa. AMIUIUTY/IHOE W JECHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPSKEHUS.

TpancdopmaTtop. [Ipou3zBoacTBO, nepeaava " norpebiieHue
ANEKTPUYECKOW DHEPruu. OKOJOTMYECKHME PHUCKHM TIPU  IPOU3BOICTBE
ANeKTpo3Heprun. KyiabTypa MCIONIB30BaHUS AJIEKTPOIHEPTUU B IMOBCEIHEBHOM
KU3ZHU.

TexHuueckne ycTpOWCTBa M MPAKTHUYECKOE MPUMEHEHHE: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoaeOaTeIbHON CHCTEMBbI (NIPY>KUHHBIA WU
MaTeMaTUYECKUN MasiTHUK).

HabGmonenne 3aTyxaromux KojaeOaHuH.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSHKEHUS OT BPEMEHM)
JUTSI JIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHanc npu moOCIIETOBAaTENIBHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUM 3JIEKTPONEepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEPHOJAa MabIX KOJCOAHWI Tpy3a Ha HHUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.
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UccnenoBanne nNEpEeMEHHOrO TOKAa B LENH W3  IOCIEI0BATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60TIHbL

Mexannueckue BOJHBI, yclIoBUs pacrnpoctpaHenus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JJuHA BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJHEI.
WuTtepdpeperuys 1 nuppakuus MEXaHUYeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B ajekTpoMarHuTHOM BOJIHE.
CBoiicTBa IEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MPETOMIICHUE, TTOJIsIpU3alus,
nudpakius, uarepdepenius. CKopocTh dEKTPOMAarHUTHBIX BOJIH.

[Ixana 3MeKTpOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DNEeKTPOMAarHUTHOE 3arpsI3HEHHE OKPYKAIOIIEH CPeIbl.

TexHuveckne ycTpoMCTBA W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YIbTPA3BYKOBasl JUArHOCTHKA B TEXHHKE W MEAUIIMHE, pajnap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0TBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u 1upakiini MEXaHUMIECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTO# KoJIeOaHUH.

HccienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)XCHHUE,
MpeJIOMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpamMonuHerHOE pacIpPOCTPAHEHHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3akoHbI OTpakeHus: cBeta. [locTpoeHue n3o0pa)keHuit
B IJTOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3akoHBI MPEIOMIIEHUSI CBeTa. AOCOJIOTHBIN
rnokasarens npenomiieHust. [lonnoe BHyTpeHHee otpaxenue. [IpenensHpiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

HMucnepcus cseta. CioxHbIN cocTaB 6eoro ceera. LIBerT.
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ColOuparome u pacceuBaromiue JuH3bl. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHUYECKasl Cujla TOHKOM JIMH3BL [locTpoenue nzoOpaxeHuil B
coOMparolMx M pacceuBaloIUX JuH3ax. DopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JTMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOIIOEHUS MaKCUMYMOB MU MHHUMYMOB B HHTEphEpEeHIHMOHHON
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakmus cBera. udpakiuonHas pemérka. YcinoBue HaOIOACHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(paKIMOHHAs peméTKa, OJISPOUI.

Llemoncmpayuu

[IpsamonuHeiHOE pacrpoOCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
OnTuueckue mpuOopshI.

[TonHOEe BHYyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHnm crera.

HaGmonenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue nmokasarens MperoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

HaGmonenne nucnepcuu cBera.

Pa3zgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuibl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMAJIbHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCTL ~ OAHOBPEMEHHOCTH.  3aMEJJICHHE  BpPEMEHU W
COKpAILICHUE JIJIVHBL.
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OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs3p Macchl C DHEPrU€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKos.

Pasznen 7. KBanroBas pusuka
Tema 1. dnemenmol KBAHM OGO ONMUKU
®oronsl. Popmyna Ilnanka cBsizu sHepruv (PoToHA C €ro YacTOTOW.
DOHeprust 1 UMIYJIbC GOTOHA.
OtkpeiTie U uccienosanue Gorodpdexra. OnbiTel A. I'. Cronerosa.

3akonbl ¢oTtorddexra. YpaBHenue DiinHmreliHa g dpotodrdpdexra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue cBera. OneiTel I1. H. JIeOenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHu4eckne yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHHUE: (OTODIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM TJIACTHHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OmnbiTel Pe3epdopra no paccessHUuIO o -4acTHII.
[Lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue w mornoiieHune
(GOTOHOB TIpH TEpeX0/ie aToMa C OAHOTO YPOBHS DHEPruu Ha Apyroil. Bumawl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BonnoBeie cBoiicTtBa yactul. Bomnbel ge bpowns. KopryckynsapHo-
BOJIHOBOH JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHau3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Ha6moneHne MMHEHYATIX CIIEKTPOB M3TyYCHHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

Habnronenue nuHeHyaToro crexkrTpa.

Tema 3. Amomnoe aopo
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OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKphITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1mo  ompeneneHu0  cocTaBa
paanoakTuBHOro wu3nyyeHus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHUs.
BnnsiHue paainoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE NTPpOTOHA W HelTpoHa. HykinoHHast Mmoaens siapa Ieiizenoepra—
NBanenko. 3apsaa aapa. MaccoBoe uuciio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIM M MO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBs3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiit peakrop. TepmosiaepHsiit cunte3. [IpobOieMbl U TEepPCHIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHUS U PETUCTPALIUU FI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (U3MUECKOM KapTHHBI
MUpa.

TexHuueckne yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHUE: JI03UMETD,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 0omo0a.

Ilemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel pa3BUTUS acTpoHOMUH. I[IpukiagHOe W  MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0T0 Heba. Co3Be3nus, sipkue 3BE3/bI, MUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHast akTUBHOCTh. McTouHuk sHeprum CoyHIIA W 3BE3N.
3BE3/bI, MX OCHOBHBIC XapAaKTEPUCTUKH. JluarpamMma «CHEKTpaJIbHBIN KJacc —
CBETHMOCTE». 3BE3BI TJIABHOHW MOCJIEHOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTbB» JJIs1 3BE3]] TJIABHOM IMOCJIEA0BATEILHOCTH. BHYTpeHHEE CTpOEeHUE
3B&371. COBpEeMEHHBIC TMPEICTABICHUS O MPOUCXOXKACHUN U dBooIMK CoHIIa
1 3BE3J1. DTAIlbl )KU3HH 3BE3]I.

Muineunsiii [lyTe — Hama [Nanaktuka. [Tomoxxenue u aBmwxkenue CoJHIA B
lNanaktuke. Tunbl ranaktuk. Papworamaktvku u KBasapbel. UEpHbIE AbIPHI B
SIApax rajakTHK.
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Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O06na. PasOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoii. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a3oM c HCTIOJIb30BAHUEM
KOMIBIOTEPHBIX TPWIOKEHUN ISl  ONpeNeNieHus] TOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro noymapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢u3ukum u acTpoHOMHUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M O3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJb M MECTO
bU3UKM W acCTPOHOMHUM B COBPEMEHHOW HAydyHOW KapTWUHE MHpa, POJIb
buzndeckor Teopur B POPMHUPOBAHUH MPEICTABICHUN O (DUBHUECKON KapTHHE
MHUpa, MeCTO (U3MYECKON KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kilacce ocyiiecTBisieTcs ¢
y4E€TOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMu MAaTeMaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUMOTEe3a, (PU3NUECKasi BEITUYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC DIIEMEHTAPHBIX (DYHKIHMH, MpU3HAKA
MoI00UsT TPEYTrOJILHUKOB, OMpENeNieHNne IUIOMIaAN TUIOCKHX (GUryp U o0béma
Te.

bBuonozus: snexrpudeckue SBICHUS B JKUBOW TMPHUPOAE, KoJeOaTelbHbIE
JNBW)KEHUS B JKHBOM NPUPOJIEC, ONTHUYECKHUE SBJICHUS B JKUBOM NPUPOJE,
JNEUCTBUE paiMallii HA )KUBbIC OPTraHU3MBL.

Xumusi: CTPOEHHE AaTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

l'eocpaghusi: mMarHuTHBIE TMONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.
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Texnonocus: NVHUU DBIEKTPOIEpPENAd, TEHEPATOpP MEPEMEHHOTO TOKa,
AJIEKTPOABUIaTENIb, UHAYKIIMOHHAA II€Yb, paaap, PaAUuONPUEMHUK, TEIEBU3O0D,
anteHHa, TenedoH, CBU-neub, NpoeKIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA,
COJIHEYHast Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpeamera «Dusuka» Ha ypoBHE CpeTHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JODKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTo mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOMW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEIBHOCTA B IIPOIECCEe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOM JEATEIBHOCTU, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAWIIMOHHBIX OOIIEYETOBEYECKHX T'YMAHHUCTHYECKUX M
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oOI1ecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIbHON OpraHu3allniy;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMU  HMHCTUTYTaMHU B
COOTBETCTBHH C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JAOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMIO U MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENbHOCTHA YYEHOTO;
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OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHpYy, BKIIOYas JCTETUKY HAYYHOTO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pasiuyHbIM cdepaM MmpodeccruoHaNbHON NeATeIbHOCTH, B TOM
Yuclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIN
BbIOOp Oyayuiedt mpodeccun W peanu3oBbIBATH COOCTBEHHBIE >KHU3HEHHbBIE
TUTIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O U CcamMo00pa3oBaHHUIO B
00nacTH (pU3UKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh JKOJOTHYECKON KYJIBTYPHI, OCO3HAHHE TJI00ATBLHOTO
XapakTepa SKOJIOTHYECKHUX MPoOIIem;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHUS IIeJIeH YCTOMYMBOTO Pa3BUTHSI YEIOBEUECCTBA;

paciIupeHne OIbITa JEATSIHEHOCTH JKOJIOTHYECKON HAINpaBICHHOCTH Ha
OCHOBE MMEIOIMXCS 3HAHUM 10 PU3UKE;

7) IEHHOCTH HAYYHOT O MO3HAHMS :

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAaHUE IIEHHOCTHM HAy4YHOW JeATeNbHOCTH, TOTOBHOCTh B Ipoliecce
U3ydyeHus: (U3MKU OCYLIECTBIATh MPOEKTHYIO U  HCCIEI0BATENbCKYIO
JEsITeIbHOCTh MHAMBHUIYAJIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBATh MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENIENIATh eI JIEATCIILHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
(U3UYICCKUX SBIICHUSAX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
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BHOCUTh KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YNIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN NEATETHHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSX peabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

Ba3oBble ucciienoBaTeIbCKHeE TeHCTBHS:

BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMH MOHATHUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NESATENBPHOCTH B 00MacTM (PU3MKH, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TOMCKY  METOJIOB  pCIICHUs 3ajJad  (U3HYECKOTO
coJiep KaHus, IPUMECHCHHIO Pa3JIMUYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJIAMH JCATEIBHOCTH IO TIIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIIMN, TPEOOPa30BAHUIO M TPUMEHEHUIO B PA3JIMYHBIX yYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIsS J0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ pCEIICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, NPOTHO3WPOBATH H3MECHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYITUPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BATEIBHOM
JESTEILHOCTH, B TOM YHCJIC IPU U3yYEeHUU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHUA MO (QHU3UKE B TMPAKTHYECKYIO 001acTh
KHU3HEICSITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE WJICH, MPEIaraTh OpUTrHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH POOJIEMBI U 33/1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU MONY4YeHUS WHPOpMANUU (PU3NIECKOTO COACpKaHUS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISThH MMOUCK, aHAIIN3,
CUCTEeMaTH3alMI0 U WHTEPIPETAII0O WHOOPMAITUN PA3IUYHBIX BUIOB U (HopM
MIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  pENICHUW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4d ¢ COO0IeHHEM TpeOOBAaHUN IPTOHOMUKH, TEXHUKU
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0€30MacHOCTH, TUTHUEHBI, PECypCOCOEpeKEeHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOW 0€30MaCcHOCTH;

co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKaHHUA B pazIMyHBIX (opmaTax c
y4€TOM Ha3HAYeHUs MHPOpMalMM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MpEACTABICHUS U BU3YyaIH3aLIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIIEHHEe Ha Ypokax (U3MKH W BO BHE-YPOUHOUH
IeSITeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIUKTHBIX CHUTyallUd ® CMST4YaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HKCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJIbHON paOOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YICHA KOJUIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUA,
pacnpenensiTh poiii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa M KaXIOTO y4YaCTHHKA KOMAaHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OLICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYalUsIX, IPOSBIATh TBOPUECTBO U BOOOPAKEHUE, OBITh NMHUIIUATUBHBIM.

PeryjisiTUBHbIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYIIECTBIIATh TIO3HABATCIBHYIO  JEATCIBHOCTH B
obmacth (U3MKKM © ACTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTH COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJILHO COCTAaBJISATh TUTAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW pPadOThl ¢ y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

25



pacmMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B 0OJACTH
(¢u3MKK, TOCTOSHHO TIOBBINIATH CBOW O0Opa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOUMOHAJIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM [I03HABATENbHOW pedieKcud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, MX PE3YyJIbTAaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBbI pedJIeKCUH ISl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS MO0 HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAJIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMas CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YJIbTAaTOB
NEeSATENBHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOIPAMMBI
no ¢usuke I8 YpPOBHS CpeaHero oOmero o0Opa3oBaHUS y OOYyYarOIIUXCS

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTEIUICKT, IIPEIIOJIAT AFOII T
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHWMATh  CBOE

AMOIIMOHATLHOE COCTOSIHHE, BHUJETh HANPABICHUS pPAa3BUTUA COOCTBEHHOMU
HYMOIIMOHATILHOMN cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOPETYJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATBLHBIM HW3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPECHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K JTOCTHKCHHIO TIeNN
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATH CXOS U3 CBOUX
BO3MOKHOCTEH;
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SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YUYUTBIBaTh €ro IMpH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTh  BBICTPauBaTh
OTHOIICHUS C APYTUMH JIIOAbMH, 3a00TUTHCS, NPOSBIATH MHTEPEC U Pa3pelliaTh
KOH(MDJIUKTBHI.

NPEAMETHBLIE PE3YJIBTATHI

K xonmny obyuenust B 10 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y OOYYAIONTUXCS YMEHUIM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON JIEITETbHOCTH JIIOJIEH;

YUHUTHIBaTh TPAHMIIBI TMPUMEHEHUS HW3YUYCHHBIX (U3UUECKUX MOJICIICH:
MarepuajgbHas TOYKa, WHEpIMaibHas CHCTeMa OTCYETa, aOCOJIFOTHO TBEPAOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIN SJIEKTPUUECKUHN 3apsi/] IPU pelieHuH GU3NIECKUX 3a/1ay;

pacno3HaBaTh (U3MUYECKHE SIBIEHUSA (MPOIECCh) MU OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAUHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JBIKEHHE IO
OKPY)KHOCTH, WHEpIHs, B3auMojehcTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel TpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE PAaBHOBECHE, UCIAPEHUE, KOHJIECHCAIUs,
IUIaBJIEHUE, KpUCTAIIM3AalUsl, KHUIIEHWE, BIAXXHOCTh BO3AyXa, IIOBBIIICHUE
NABIICHUSI Ta3a MpPU €ro HarpeBaHUU B 3AKPBITOM COCYAE, CBA3b MEXKIY
rapamMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAHUYECKOE JABUKEHHUE, UCTIONB3Ys (PHU3NYECKUE BEIMUMHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIA,
UMITyJIbC ~ Te€Ja, KHUHETHYecKas  DJHeprus, IOTEHLUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCKass MOIIHOCTb, MPU OMUCAHUM MPABUIBHO
TPakTOBaTh (PU3UYECKHUI CMBICT UCIIONb3YEMbIX BEIUYUH, UX O0O3HAYEHUS U
€AMHUIIBI, HAXOIUTH (POPMYITBI, CBSI3BIBAIONINE TAHHYIO (PU3NUECKYIO BETUIHHY
C APYTUMU BEIMYUHAMU;

OMHUCHIBATh HU3YyYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIJIOBBIC SIBJICHMUS,
UCIONb3ysd (U3MYECKUE BEIWYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss
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KUHETHYECKAs DHEPIUs Xa0THYECKOTO JBUKECHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJMYECTBO TEILIOTHI, BHYTPECHHSSA
sHeprus, padora Traza, KOIPPUUMEHT TMOJE3HOro JEHUCTBUS TEIUIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICH
UCIIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAUYEHHUsSI U €IUHULbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUUMHAM;

ONMUCHIBATh  M3YYEHHBIE  JJIEKTPUUYECKHE  CBOMCTBA  BEIIECTBA U
ANIEKTPUUECKHUE SIBICHHS (MPOILECChl), HUCHOJb3Yd (PU3NYECKHUE BETUYMHBI:
ANEKTPUUYECKUN 3apsl, JEKTPUUECKOE MOJIE, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; NPHU OMUCAHUU NPABWIBHO TPAKTOBATH (U3HUECKUIA
CMBIC]T HCTONBb3YEMBIX BEIWYUH, UX OO0O3HAYEHUS W E€IUHUIIbI; YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU;

aHANMM3UpPOBAaTh  (U3UYECKUE TMPOIECChl M  SBJICHHUA, HCHOJb3Ys
¢u3nueckre 3aKOHbI U MPUHIMIBL: 3aKOH BcemupHoro tarotenus, [, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEpPruu, 3aKOH
COXpaHEHHMs] UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULIMN CUJI, MPUHLMI PaBHONPABUS
MHEPUHMAIBHBIX CHCTEM  OTCYETa, MOJIEKYJSIPHO-KUHETUYECKYID TEOPHIO
CTPOEHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKON SHEPrUu
TEIUIOBOTO JIBUKEHMSI MOJIEKYJ C aOCOJIOTHOW TemIepaTypol, NEpBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IpU ATOM pa3ndaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE
BBIpaKEHUE U yCIOBUSI (IpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3indaTh YCJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHMS
B ITOBCEIHEBHOM >KU3HHU,

BBITIOJIHATD SKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UUYECKUX SBICHUH U
IIPOLIECCOB € MCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHUH, IPU 3TOM
dbopmynupoBaTh mpobiieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIVIOKEHHOTO 00O0PYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBL;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpPEHUS (PU3MYECKUX BEJINYUH,
IIPpU 3TOM BHIOMpPATh ONTHUMAIbHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BAThH
W3BECTHBIE METO/Ibl OLICHKH MMOTPEMIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (U3HMUECKUMU BEJIWYMHAMH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKcHpOBaTh PE3yJbTAThl MOJIYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEJIMYUH B
BU/JI€ TAOJIML U TpaUKOB, 1€JIaTh BEIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;
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co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IMpU MPOBEACHUU UCCIETOBAHUM
B paMKaX y4yeOHOTO JKCIEepUMEHTa, YU4EOHO-UCCIEA0BATENBCKOW U MPOEKTHOM
NEATeIbHOCTH  C  HUCIOJB30BAaHUEM  HM3MEPUTEIBHBIX  YCTPOWUCTB U
1a60paTOPHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
UCIIONB3Yysl (PU3MUECKHE 3aKOHbl U TMPUHIIMIIBI, HA OCHOBE aHaIu3a YCJIOBUS
3a/1aud BbIOMpPATh (PU3UUYECKYI0 MOJIENb, BBIACTATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOUMBIE JJIsi €€ pellleHUs], MPOBOAUTh PAcU€Thl U OLICHUBATH
PeaTbHOCTh MOJIYUYEHHOTO 3HAYeHUs (PU3HMUYECKON BEJTMYUHBI;

pemiaTth KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTHUBOPECUMBYIO IIEMIOYKY PACCYXKJACHUN C OMOPON Ha M3YyUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBJICHUS;

UCIIONIB30BaTh  TPU  pelieHHd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WHOOPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPOpEeTallMd W  TPEJCTaBICHUS y4eOHOW U HAYYHO-TIOMYJSIPHOM
uHQOpMalMKM, TIONYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATH MOJyYaeMy0 HH(POPMAITHIO;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCHUUCKUX U 3apyOEKHBIX YUYEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON KU3HU
Uil obecrieueHus 0€30MACHOCTH TpH  OOpalleHuHu ¢ NpubopamMu |
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHUSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOLIEH Cpelie;

paboTaTe B TpPYIIE C BBIIOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIIBI, PAlMOHAIBHO pACHpEeisiTh OOS3aHHOCTH H
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi IPOOIEMEL.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUMN

JEMOHCTPUPOBATH Ha TPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOW AEATEIBHOCTHU JIFOAEH, LEJTOCTHOCTh U €JUHCTBO
du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (DHU3UIECKUX MOJICIICH:
TOYCUYHBIN BJICKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEYHBIM HMCTOYHUK CBETA,
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snepHass MOJENbh aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO spa TMPU PEIICHUH
(puznueckux 3anay;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICCTBHEC  MAarHWTOB, DJJICKTPOMArHUTHAs  WHIYKIUSA, JIEHCTBUC
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JIBHDKYIIUHCS — 3apsf,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE DPACIpPOCTPAHCHUE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHIs, TU(PpaKIys U MOIIPH3aIUs
CBeTa, nucnepcus cBeta, potodnekTpuueckuid apdext (hotorddekxt), cBeToBOE
JaBjeHUe, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aToMa  BOAOPOJA,
€CTCCTBCHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIKMCHIBATh M3yUYEHHBIC CBOWCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  DJICKTPHUSCKYI  IMPOBOJMMOCTh  Pa3JIMYHBIX  Cpex) W
AJICKTPOMArHUTHBIC SIBJICHHS (ITPOIIECCHI), UCTONB3Ys (DM3NYCCKUE BETUUYMHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, DSJIEKTPOJABIDKYIIAs Ccuila, paborta
TOKa, WHAYKIMS MarHUTHOTO Tmois, cuia Awmmnepa, cuia Jlopenia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUsl DJIEKTPUUYECKOTO W MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3aps U Cujia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KosieOaHud, (OKyCcHOe
pPacCTOSIHME M ONTHYECKasi CUjia JIMH3bI, IPU OMUCAHUM MPABWIBHO TPAKTOBAThH
(bu3MUeCKHil CMBICT HUCIOJB3YyEMbIX BEJIHYMH, UX OOO3HAUEHUS U EIUHUIIBI,
yKa3blBaTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTHUMH BEJIMUYUHAMU,

ONMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, MCIOIB3YS
¢u3nyuecKkre BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUS M UMITYJIbC (POTOHA, MEPUOJ TOJypacrajna, dHEPrus
CBS3M aTOMHBIX SIIep, NMPH OINKCAaHWU TPaBUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAUEHUS W €IUHHUIIBI, YKa3bIBaTb
dbopMyInbl, CBS3BIBAOIINME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJTUYMHAMHU, BBIUYUCIIATH 3HaUeHUE (DU3UIECKON BEITMUNHEI;

aHANMM3UPOBATh  (U3UYECKUE TPOIECCH W SBICHUSA, HCIOIB3YSA
¢u3nueckre 3aKOHbI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U
MapaJjIeIbHOTO COCAMHEHHS TMPOBOJHHUKOB, 3akoH JDxoyns—Jlenma, 3akoH
ANEKTPOMArHUTHOW WHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO PAaCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa s Gororddexra, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH COXPAHEHUS
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UMITYJIbCA, 3aKOH COXPAHEHMsI AJIEKTPUUYECKOrO 3apsifia, 3aKOH COXpaHEHUSs
MacCOBOT0 YHCIIa, TOCTyJaaThl bopa, 3aKOH paJlu0aKTUBHOIO pacnajaa, Ipu 3TOM
pa3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTEeMaTUYECKOe
BBIPAYKEHUE U YCIIOBUS (IPaHUILIbI, 00JaCTH) MPUMEHUMOCTH;

OTPENENIATh HAMNpaBJCHUE BEKTOpa HWHAYKIMM MAarHUTHOTO  IOJS
MPOBOJHUKA C TOKOM, CHJIbI AMIepa 1 Cuiibl JIopeHna;

CTPOUTHh U ONMHUCHIBATh H300paKEHUE, CO3/aBAEMOE IIJIOCKUM 3€pPKajioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIEPUMEHTBI IO MCCJIECNOBAHUI0 (U3UYECKUX SIBJICHUU U
IIPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OIBIT U
dbopMyIHpPOBATH BHIBOIBI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUsI (YU3UUYECKUX BEJIMYHH,
Ipyu 5TOM BBIOMPATh ONTHUMANBHBIM CIMOCO0 HM3MEPEHHS M HCIOJb30BaTh
U3BECTHBIC METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPECHHUIA;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMI: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (HUKCHpPOBATH
PE3yNbTAThl OTYYEHHON 3aBUCUMOCTU (DU3MYECKUX BETUYUH B BHUJIE€ TAOJIUIl U
rpaduKoB, AenaTh BEIBOBI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOmro1aTh NpaBmiia 0€30MacHOTO Tpyda MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro »KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENBbHOCTA  C  HWCIOJNB30BAaHUEM  H3MEPUTEIBHBIX  YCTPOUCTB U
1a00paTopHOro 000PYI0BAHUS;

pemars pacu€THbIE 3a7a4dl C SIBHO 3aJaHHON (PU3MUEeCKOW MOJeblo,
UCTIONB3Yys (PU3WYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/ladyu BBHIOMPATh (PU3WUYECKYIO MOJIENb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAUMBIEC JUTsl €€ PEIIeHUs, MTPOBOAUTH PACUETHl M OIEHUBATH
PEANTBHOCTD MOIYYEHHOTO 3HAYCHHS (PU3UYECKON BEIIMUUHBI,

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMIOYKY PACCYX IEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh ~ MPU  pEUlIeHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
WHOOPMAITMOHHBIE  TEXHOJOTUM I TIOUCKA, CTPYKTYpUPOBaHHS,
WHTEPNpPETallid W TPENCTaBIeHUS y4eOHOW ©  HAayYHO-TIOMYJISIPHOMN
uHDOpMaIK, TOJYYCHHOW W3 Ppa3lIUYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHAJM3UPOBATH MOJyYaeMyI0 HH(POPMAIUIO;
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OOBSICHSITh TPUHIUIIBI JCHUCTBUS MAIlIUH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3ivyarh YCJIOBUS WX 0€30MacHOTO  HCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUpPa, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCII0JI30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B TOBCETHEBHOM KU3HU
s obecrieueHus  0€30MAacHOCTH MpU  OOpallleHHuH ¢ Tnpudbopamu U
TEXHUYECKUMU YCTPONCTBAMH, JUISl COXPAHEHUS 3/I0POBbS U COOJIIOACHUS HOPM
AKOJIOTUYECKOTO TOBEJICHUSI B OKPY Kalolel cpefie;

paboTaTh B Tpymme C BHIMIOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIIBI, PAIMOHATLHO PACHPENeNaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJIeKBaTHO
OIICHWBAaTh BKJAJ  KaXJO0r0 W3 YYaCTHUKOB TPYNILI B  pelIeHUe
paccMaTpuBaeMoi poOJIeMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm KonrtpoJsbubie | IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
1.1 ) 2 2
W3WKa ¥ METOJII HAYIHOTO TTO3HAHHS 0 httos://m.eds00.ru/ 741072
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 Et?[iﬂ;;;f(;(siggﬁ 41572
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 Eubmiorexa OK

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexka [JOK
' ®a30BEIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMMUKA
bu6morteka [IOK
4.1 1
ueKTpocTatiiia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpUYECKUN TOK. ToKM 12 bubnuoreka [IOK
' B Pa3IMYHBIX CpeIax https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

34



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uugpoBbie
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 «ITocTossHHBIN 3Jj€KTpHH€CKHfI TOK. 3 0 1
«ONEeKTPUYECKUI TOK B cpefax
19 MaruauTHO€ 1oJie. DJIEeKTPOMArHUTHAS 8 1 5 bubnuorexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUA U BOJIHBI
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.1 7 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMarHuTHbHIC bubnuoreka [JOK
2.2 8 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 9 1 2 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pazzea 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBBI cieUanbHON TEOPUHU bubnmoreka [JOK
3.1 2 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 2
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Pa3zgen 4. KBAHTOBAS PU3UKA

4.1 DJIeEMEHTHI KBAHTOBOM OIITHKHU 6 bubmmorexa [TOK
) https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2
Crpoenne aroma 6 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.3 A 5
TOMHOC A1pO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 17

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPHU3UKU 7 Et?[f)ssn;l :::;‘;5 S/I;f410970
Hroro mo pazgeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Eg{iﬁﬁf;igﬁﬁ £41c97c
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
dakTu4YecKas
Ne [ara nugposbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue Aata
n/n Bceero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoThI npoBeaeHusl
pecypcsbl
®du3uKa — HayKa o
1 npupoe. Hayuneie 1 4.09 bubnuoreka [JOK
METO/IbI TIO3HAHUS ' https://m.edsoo.ru/ff0c32e2
OKpPY’KaIOILIero MUpa
Ponb u mecto pusnku
B (OpMUPOBAHUH
COBPEMEHHOU
2 Hay4YHOU KapTHHBI 1 7.09 Bu6mmorexa [IOK
e P ' https://m.edsoo.ru/ff0c33e6
MHpa, B
MPAKTUYECKOU
JesITeIbHOCTH JII0JIeH
Mexanuueckoe
JIBUKCHHE.
OTHOCUTENBHOCTh
bubnuorexa [JOK
3 MEXaHUYECKOTO 1 11.09
https://m.edsoo.ru/ff0c3508
JIBUKCHHUSI.
Ilepememienue,
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE 1 14.09 bubnuorexa LIOK
MIPSAMOJIMHENHOE ' https://m.edsoo.ru/ff0c3620
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JIIBUOKECHUEC

PaBHOyCKOpeHHOE
MIPSIMOJIMHENHOE
JBUKECHUE

18.09

bubmnoreka LIOK
https://m.edsoo.ru/ff0c372¢

CBo0OoHOE TaIeHHE.
Yckopenue
CcBOOOIHOTO MaJIeHUs

21.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

KpuBosmHelinoe
JBHO)KEHUE.
JBr>xeHue
MaTepHaIbHON TOUKHU
10 OKPYKHOCTH

25.09

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

[Tpuniun
OTHOCHTEIBHOCTH
Tamnes.
HNueprmansHbie
CHCTEMBI OTCYETA.
[TepBrlii 3ak0H
Hrrotona

28.09

bu6moreka [IOK
https://m.edsoo.ru/ffOc3be8

Macca Tema. Cuia.
ITpuHIMI
CYIEPIIO3UINHU CHIL.
Bropowu 3akon
HrroTrona ms
MaTepuaIbHOU TOUKU

2.10

bubnuorexa [JOK
https://m.edsoo.ru/ffOc3be8

10

Tperun 3akoH
Hrrotona ai1s

5.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8
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MaTCpHUAJIbHBIX TOUCK

11

3aKOH BCEMUPHOTO
tarotenus. Cuina
TspkecTu. [lepBas
KOCMUYecKast
CKOPOCTh

9.10

bubmnoreka LIOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctH.
3axoH I'yka. Bec Tena

12.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Cuna TpeHusl.
Kosdbounuent
Tpenus. Cuiia
COTIPOTHUBIICHUS TIPH
JBYDKEHUU TeNa B
AKHUJIKOCTH WU Ta3e

16.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHoe 1
BpaIllaTeIbHOE
JIBIDKCHHE
a0COJIFOTHO TBEPOTO
Teaa. MOMEHT CHIIBI.
IIneyo cuml.
VYcnoBust paBHOBECHS
TBEPJIOTO TETa

19.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

15

Nmnynsc
MaTepUaIbHOM
TOYKH, CUCTEMBI
MaTepuaIbHbIX
Touek. Miynsc

23.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6
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CHJIBL. 3aKOH
COXpaHEeHUs
HMITYJIbCA.
PeaxTnBHOCE
IBIKEHHE

16

PaboTa u MoniHOCTh
cuabl. KnHeTnueckas
SHEPTUst
MaTepuaIbHON
Touku. Teopema 00
H3MEHEHUH
KHHETHYECKOW
SHEPTHH

6.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

TloTennmansHas
SHEPTHS.
TloTennmansHas
SHEPTHUS YIPYTO
nehopMUPOBAHHOU
MPY>KUHBI.
IloTennmansHas
SHEPTHUs Tejla BOIHU3U
MOBEPXHOCTU 3eMJIU

9.11

bu6moreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToreHumaneHbIe U
HENOTEeHIUaJIbHbIE
cuiibl. CBA3b pabOTHI
HEMOTEHIIHATbHBIX
CHJI C UBMEHEHUEM

13.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c
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MEXaHHYECCKOH
SHEPTUH CHUCTEMBI
Te. 3aKOH
COXpaHEHUs
MEXaHHYECCKOH
SHEPTUH

19

JlabopaTopHas
paborta
«HccnegoBanne
CBSI3U PabOTHI CHIIBI C
M3MEHEHUEM
MEXaHUYECKOM
SHEPTUH TeJa Ha
pUMepe PACTKEHUS
PE3UHOBOTO KI'YTa»

16.11

20

KontponbHas padota
o TeMe
«Kunemaruka.
JnnaMmuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE»

20.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIC
IMOJIOKEHUS
MOJIEKYJISIPHO-
KHUHETUYECKOMH
Teopuu. bpoyHosckoe
JIBHKCHUEC.

23.11

bubnuorexa [JOK
https://m.edsoo.ru/ffOc4dc2
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Anpoysust

22

Xapakrep ABUKEHUS
¥ B3aNMOJICHCTBHSA
YaCTUI] BEIIECTBA.
Mopenu ctpoeHus
ra3oB, KHIKOCTEH 1
TBEPJIBIX TET

27.11

23

Macca monexysn.
KonnuectBo
BEIIIECTBA.
IlocTossHHAs
ABoraapo

30.11

24

Tennosoe
paBHOBECHE.
Temneparypa u eé
n3Mepenue. [kana
temmeparyp Llenbcust

4.12

25

WneanpHblii ra3 B
MKT. OcHOBHOE
ypaBHenue MKT

7.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas
TeMIeparypa Kak
Mepa cpeliHen
KUHETHYECKOM
SHEPTUH JIBHXKECHUS
MOJIEKYJ. Y paBHEHUE
Meunpeneena-

11.12

bubnuorexa [JOK
https://m.edsoo.ru/ff0c511e
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Kitanelipona

27

3akoH JlanpTOHA.
T"a30BEIC 3aKOHEI

14.12

28

JIaGopatopHas
paborta
«HccnegoBanne
3aBUCUMOCTHU MCKOY
napaMeTpamMmu
COCTOAHUSA
Pa3peKEHHOTO razay

18.12

29

H3omporieccel B
NACAJIBHOM I'a3€ U UX
rpadguveckoe
Mpe/ICTaBJICHHE

21.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsisa sneprust
TEPMOJIMHAMUYECKOU
CHCTEMBI U CIIOCOOBI
€€ U3MEHEHUS.
KomnmuecTBo TEIIIOTHI
u pabora.
Buyrpennss sueprus
O0JIHOATOMHOTI'O
HAcaJIbHOTO ra3a

25.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bungsr
TEIUIoNepeIaun

28.12

bubnuorexa [JOK
https://m.edsoo.ru/ff0c5c36

32

VYnennHasa
TETUIOEMKOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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BCIICCTBA.
KonmaecTBO TENI0THI
MIpU TerIonepeaaye.
AnnabaTHBII
poIiecc

33

[TepBsIit 3aK0H
TEPMOJIMHAMUKHA U
€ro NpUMEHEHHE K
M30Ipo1eccam

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

34

Heob6parumocts
MIPOLIECCOB B
npupoje. Bropoi
3aKOH
TEPMOAUHAMUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

35

[Tpuniun neicTBus u
KIIJI TenmoBoit
MaIIUHEI

bu6moreka [IOK
https://m.edsoo.ru/ff0c600a

36

ukn Kapno u ero
KILJ

37

OKOJIOTHYECKUE
poOIeMbI
TEIUIOPHEPTeTUKH

38

O06o06maromuit ypok
«MomnekynsipHas
¢uznka. OCHOBBI
TEPMOTMTHAMHUKID)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938
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39

Kontponsnas pabora
o TemMe
«MonexynspHas
¢u3uka. OCHOBBI
TEPMO TTHAMHUKI

bubmnoreka LIOK
https://m.edsoo.ru/ff0c6a50

40

[TapooOpazoBanue u
KOH/ICHCAITHSL.
Hcnapenue n
KATICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

41

AOcoroTHas U
OTHOCHUTCIIbHAsA
BII&YKHOCTH BO3/TyXa.
Hacsimennsiit nap

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

42

TBepnoe Temno.
Kpucrannuueckue u
aMmopdHBIE Tea.
AHM30TpOTIHS
CBOUCTB KPHUCTaJIOB.
Kuakue kpucrasibl.
CoBpeMeHHbIE
MaTepuabl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

43

IInaBnenue u
KpHUCTaUIU3aLIHS.
VnensHasa Temiora
IUIaBJICHUS.
Cybnumarus

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6708

44

YpaBHeHue

bu6mmoreka [IOK

45



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

TEILIOBOIO OajiaHca

https://m.edsoo.ru/ff0c6820

45

DnekTpu3aIus Tel.
DNEeKTPUUECKUH
3apsa. JBa Buma
AIEKTPUICCKHIX
3apsioB

bubmnoreka LIOK
https://m.edsoo.ru/ffOc6bcc

46

[TpoBoHMKH,
TUDIIEKTPUKU U
MOJIYTIPOBOIHUKH.
3aKOH COXpaHEHUs
AIIEKTPUYECKOTO
3apsiaa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

47

Bsaumonencrsue
3apsA0B. 3aKOH
Kynona. Toueunbt’
AIEKTPUYECKUU 3apsil

bu6moreka [IOK
https://m.edsoo.ru/ffOc6ced

48

Hanpsoxeénnoctb
ANEKTPUYECKOT O
noJis. [Ipuniun
CyIEpIIO3UIINU
ANEKTPUUECKUX
noJiey. Jluuun
HaANPSHKEHHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pa6oTta cun
AIEKTPOCTATUYECKOTO
nons. [Torenmuann.
PasznocTth

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

IIOTCHIMAJIOB

50

[IpoBogHUKH 1
TUDJIEKTPUKH B
JIEKTPOCTATUYECKOM
oJe.
JusnekTpuueckas
MIPOHULIAEMOCTb

bubmnoreka LIOK
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konpnencarop

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

52

DIIEKTPOEMKOCTh
MJI0CKOTO
KOHJICHCATOPA.
DHeprus
3apsSKEHHOTO
KOHJIeHCcaTopa

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

53

JlabopaTopHas
pabora "U3mepenue
3JIEKTPOEMKOCTH
KoHAeHcaTopa"

54

[Tpuniun neicTBus u
MIPUMEHCHHE
KOHJICHCATOPOB,
KOITMPOBAJIBLHOTO
amnmapara, CTpyHHOTO
MIpUHTEpA.
DnekTpocTaTu4ecKas
3aIuTa. 3a3eMJICHUE

47



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

AIIEKTPONIPUOOPOB

55

DNEeKTPUYECKUM TOK,
YCIJIOBHSI €T0
CYIIECTBOBAHUSI.
[TocTostHHBIN TOK.
Cuna Toka.
Hanpsixenue.
CormnpoTHBICHHE.
3akon Oma Jyist
y4acTKa Ienu

56

ITocnenosarensHOE,
napajuiesIbHOE,
CMEIIaHHOE
COeIMHEHUE
MIPOBOTHUKOB.
JlabopaTopHas
pabora «3y4yeHue
CMEIIAaHHOTO
COeIMHEHUS
PE3UCTOPOB

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTh
3JIEKTPUYECKOTO
ToKa. 3akoH J[xoyins-
Jlenma

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

58

3axon OMma 11g
MOJIHOM (3aMKHYTO)
AIIEKTPUUECKOMN IETH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Kopotkoe
3aMBIKaHHE.
JIaGopatopHas
pabota «M3mepenune
OJ1C ncrouHrKa Toka
Y €r0 BHYTPEHHETO
COTIPOTHUBIICHUS»

59

DneKTpoHHas
MIPOBOIUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTD
COTIPOTUBIICHUS
METaJJIOB OT
TEeMIEPATYPBI.
CBepXnpoBOAUMOCTh

60

DJIEKTPUYECKUU TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKH, UX
coOCTBeHHAs U
MpUMecHas
MIPOBOJUMOCTb.
CouctBa p—Nn-
nepexo/a.
[TomympoBOAHUKOBBIE
pubOpHI

bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUUYECKUU TOK B

bu6mmoreka [IOK

49



https://m.edsoo.ru/ff0c84ae

pacTBopax u
pacraBax
AIIEKTPOJIUTOB.
DNEeKTPOTUTHIECKAs
JIMCCOTIIHALINSI.
DNeKTpoIn3

https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUUYECKUH TOK B
rasax.
CaMOCTOSITENLHBIN U
HECaMOCTOSTEIbHBIA
paszpsa. MosHus.
IInazma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIJIEKTPUYECKHE
PpUOOPHI U
YCTPOMCTBA U UX
MIPaKTHYECKOe
MIPUMEHEHHE.
[IpaBuna TexXHUKHU
0€301acHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0c86fc

65

O6o0maromuii ypok
«DJEKTPOIMHAMHKAY

bu6moreka [IOK
https://m.edsoo.ru/ff0c88be

66

KontponbHas padoTa
10 TEME
«INEKTpOCTaTHKA.
ITocTostHHBIM
ANEKTPUYECKHUH TOK.
Toxu B pa3nuyHbIX

bubnuorexa [JOK
https://m.edsoo.ru/ff0c8a8a

50



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

cpenax»

67

PesepBHBIl ypOK.
KonTponbHas pabora
o TemMe
"DnexkTpoauHaMuka"

bubmnoreka LIOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHBIl ypOK.
O6006maromuit ypok
o remaMm 10 kacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
dakTHYeCcKas
Ne [ara nugposbie
Tema ypoka Konrpoububie | IIpakTHyeckue AaTta
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoTbl padoTsI NnpoBeIeHNsl
pecypchl
[TocrostHHBIE
MAarHUThl U UX
B3anMMOJICHCTBHE.
bu6mmoreka [IOK
1 MarnuTHO€ ToJe. 1
. https://m.edso0.ru/ff0c9778
BekTop marHuTHON
UHAYKIUY. JlnHnn
MarHuTHON MHAYKIIUU
MarnuTHO€ nosue
MIPOBOJTHUKA C TOKOM.
5 OmsiT Dperena 1 bu6mmoreka [IOK
P o https://m.edsoo.ru/ff0c98fe
BsaumoneiictBue
MIPOBOJHUKOB C TOKOM
JlaGopaTopHas pabota
3 «3yuenue 1 1 bubmuoreka [JOK
MarHuTHOTO MOJIs https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM»
[eiicTBue
MarHuTHOTO TOJIS Ha
bu6moreka [IOK
4 MIPOBOJIHUK C TOKOM. 1 1

Cuna Amnepa.
JIaGoparopHas paboTa

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

«HccnemoBanne
neicTBUS
MOCTOSSHHOTO MarHuTa
Ha paMKy C TOKOM»

[elictBue
MarHUTHOTO TIOJIS Ha
JBUKYITYIOCS
3apsIKEHHYIO 1
gactuiy. Cuna
Jlopenma. PaboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

cunsbl JlopeHia

DJIEKTpOMarHuTHas
uaayknus. [Torok

BEKTOpa MAarHUTHOM
uHaykiuu. JJ[C 1
WHAYKIUHU. 3aKOH

ANIEKTPOMArHUTHOM
uHaykuuu Papajnes

JlaGopaTopHas pabota

«HUccaenosanue
— 1 1 bubnuorexa [JOK
. https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHO M
WHJYKIAW»
NHAYKTUBHOCTD.
SlBnenune 1 bu6moreka [IOK
camouHaykuuu. IJC https://m.edsoo.ru/ff0ca600

CaMOWHAYKIIUU.



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

DHeprusi MarHuTHOTO
TIOJIS1 KaTYILIKH C
TOKOM.
DNeKTpPOMarHuTHOE
oJsie

Texauueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
IIOCTOSIHHBIC
MarHHuTEHI,
AIEKTPOMAarHUThlI,
3IEKTPOJIBUTATEb,
YCKOPHUTEIHN
3JIEMEHTapHBIX
YacTHII,
WHAYKIIMOHHAS MeYb

10

O6o0maromuii ypok
«MaruuTHOE€ T0JI€.
DneKTpoMarHuTHas
WHTYKITUST

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas padora
o reme «MarHuTHoe
ToJie.
DneKTpOMarHuTHas
WHIYKIHS

bubnuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CBoOoaubie
MEXAaHUYECKUE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06
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https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJieOaHusl.
I'apmonunueckue
KoJIeOaHusI.
YpaBHeHue
rapMOHHYECKHUX
KoJIeOaHUH.
[IpeBpamienue
SHEPTUH

13

JlabopaTtopHnast pabota
«HccnegoBanne
3aBUCHMOCTH
MIEPHOJIa MAJTBIX
KoJieOaHu# Tpy3a Ha
HUTH OT JJIMHBI HUTU
U Macchbl Tpy3a»

14

KonebarenpHbIn
KOHTYp. CBOOOTHBIE
AIEKTPOMArHUTHBIC
KojeOaHus B
HIeaIbHOM
Koj1e0aTeIbHOM
KOHTYp€. AHaJIOTHS
MEXIy
MeXaHUYECKUMH U
AIIEKTPOMArHUTHBIMH
KoJIeOaHUsIMHU

bu6moreka [IOK
https://m.edsoo.ru/ffOch820

15

®opmyia ToMcoHa.

bu6mmoreka [IOK
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https://m.edsoo.ru/ff0cb820

3aKOH COXpaHEHMs
3HepFI/II/I B UACAJIbHOM
K0J1e0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o
3aTyXarolux
KOJIeOaHUsX.
BeiHyX1€HHBIE
MEXaHUYECKUE

KoJiebanus. Pesonanc.

BeiHyX1€eHHBIE
JJIEKTPOMAarHUTHBIE
Kosie0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepeMeHHBIN TOK.
CunycongaibHbIN
MEPEMEHHBIN TOK.
MomHOCTh
MePEMEHHOTO TOKa.
AMIUIUTYJIHOE U
JIEUCTBYIOIIEE
3HAYE€HUE CUIILI TOKA
Y HaIpsDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
IIpousBojctio,
nepeaaya u
norpebiaeHue
ANEKTPUUECKON
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https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

SHEPrUuu

19

YcerpoicTBO M
MPaKTUYECKOE
MIPUMEHEHHE
3IEKTPUYECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKa,
JIMHHUH
3JeKTpoIepenay

bubmnoreka LIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYCCKHE
PHUCKH TIpH
MIPOU3BOJICTBE
ANIEKTPOIHEPTHH.
Kynerypa
HCIIOJIL30BaHUSA
ANIEKTPOIHEPTHH B
MMOBCEIHEBHOU JKU3HU

21

Mexanunueckue
BOJIHBI, YCIIOBUS
pacpoCTpaHEHHUsL.
[Tepuoa. Cxopoctb
pacpoCTpaHeHUs U
JUIMHA BOJIHBI.
ITonepeunsie u
MIPO/I0JIbHBIE BOJIHBI

bubnuorexa [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpocTh
3ByKa. [ poMKoOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

3ByKa. BeicoTa ToHa.
TemOp 3ByKa

23

DNeKTpOMarHuTHHIC
BOJIHEI, MX CBOMCTBA U
ckopocts. [Ilkana
ANIEKTPOMArHUTHBIX
BOJIH

bubmnoreka LIOK
https://m.edsoo.ru/ffOccfe0

24

[TpunIUTIEL
paaroCBsI3U U
TCICBUICHHS.
PasButue cpencrs
cBs3u. Pagnostokamust

25

KontponbHas padoTa
«Konebanus u
BOJIHBID»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[Ipsimonunelinoe
pacnpocTpaHeHHe
CBETa B OJTHOPOHOM
cpene. Touyeunslid
HMCTOYHHK cBeTa. JIyd
cBeTa

bu6mmoreka [IOK

https://m.edsoo.ru/ff0cd350

27

OTtpaxeHue cBera.
3aKOHBI OTPAKEHUS
ceera. [loctpoeHue
M300paKeHUH B
TUTOCKOM 3epKaJie

bubnuorexa [JOK

https://m.edsoo.ru/ffOcd4e0

28

HpeHOMJIeHI/IC CB€Ta.

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[TosiHOE BHYTpEHHEE
OTpaXkeHHUE.
[IpenenbHbIA yron
[IOJIHOTO BHYTPEHHETO
OTpaXeHUS

https://m.edsoo.ru/ff0cd7f6

29

JlabopaTtopHnast pabota
«M3mepenue
MoKa3aTens
MIPETOMIICHUS

CTEKJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JInn3sl. [locTpoenne
M300paKeHUI B
nun3e. Dopmyna
TOHKOM JIMH3EL.
VBenuueHue TUH3EI

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

31

JlaGopaTtopHnast pabota
«HUccaenoBanue
CBOICTB
M300paKeHUI B
JTUH3aX»

32

Jlucnepcus cera.
CoHBIN COCTaB
Oenoro ceera. LIBer.
JlaGopaTopHas pabota
«HabGnrogenne
JMICTIEPCUU CBETa»

33

WnTepdepenius

bu6mmoreka [IOK
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https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cera. Judpaxuus
CcBeTa.
JudpaxronHas
perérka

https://m.edsoo.ru/ff0ced22

34

[Tonepeunocts
CBETOBBIX BOJIH.
[Tonspuzanusa ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Ontuyeckue
puoOopsl U
YCTpOMCTBA U
YCIIOBUS UX
0e3011acHOTO
MIPUMEHEHHUSI

36

I'panuubl
MIPUMEHUMOCTH
KJIaCCUIECKON
MEXaHUKH.
[Toctynatsl
CHenaJIbHOU TCOPUHU
OTHOCHTEIBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENIHLHOCTD
OJHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU
" COKPAIICHHUEC NJIMHbI

bubnuorexa [JOK
https://m.edsoo.ru/ffOcfa42

38

DHeprusi ¥ UMIYJbC
PEASITUBUCTCKOU
yacTUIllbl. CBsI3b

bu6moreka [IOK
https://m.edsoo.ru/ffOcfc68
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https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

MacCChI C SJHEPTUEH U
HUMITYJIbCOM. DHEprus
MTOKOSI

39

KonTponbHas pabora
«Onrtuka. OCHOBBI
CIELUAJIbHON TEOpUHU
OTHOCUTEIILHOCTH»

bubmnoreka LIOK
https://m.edsoo.ru/ffOcf6f0

40

®oToHbl. DopMyna
[Inanka. OHeprus n
UMITYJbC GOTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

41

OTtkpeITHE U
Hccae0BaHue
dhoTtorddexra.
OnbiTel A. T'.
CroneroBa

bu6moreka [IOK
https://m.edsoo.ru/ffOcffc4

42

3aKOHBI
dhoTtorddexra.
YpaBHenue
OUHIIITEnHA 11
dhoTtorddexra.
«Kpachnas rpanuna»
dhoTtorddekra

bu6moreka [IOK
https://m.edsoo.ru/ff0d015e

43

JlaBlieHHE CBeTAa.
Omngwrter 11. H.
JleGenena.
XHUMHYECKOE
JICUCTBHUE CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6
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44

TexHuueckue
YCTpOMCTBA U
MIPAKTHIECKOE
MIPUMCHCHHE:
(hoTOIEMEHT,
(dhoTomaTUHK,
coJiHe4Hast OaTapes,
CBETOIHO

45

Pemrenue 3agaq 1o
TeMe «IJIIEMEHTEI
KBAHTOBOM OIITUKW)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Mogens aToma
Tomcona. OTBITHI
Pezepdopna mo
paccesTHUIO 0-YaCTHII.
[lnanerapnas Mozienb
aroma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

47

[Toctynatel bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

N3nyuenue u
norjoueHne GoToHOB
IIpU NIEPEXOe aToMa
C OJIHOTO YPOBHS
SHEPruM Ha JPYroi.
Bunel ciekrpos

bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BomHoBEIE cBoUCTBa
yacTull. BoJHEI 1€

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8
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bpoumns.
KopnyckyisapHo-
BOJIHOBOM J1yaJIU3M.
CnontanHoe u
BBIHYXJICHHOE
M3JIy4eHUE

50

OTtkpbiTHE
PaMmOaKTHBHOCTH.
OmnsiTe Pezepdopaa
TI0 OTIPEIETICHUI0
COCTaBa
panTnoaKTUBHOTO
W3ITYYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaowucTBa anbda-,
Oera-, ramMMa-
u3nydeHus. BiusiHue
PaAMOaKTUBHOCTH Ha
YKUBBIE OPTraHU3MBI

52

OTkpbITHE TPOTOHA U
HEeWTpoHa. M30TomBbI.
Anbda-pacna.
DNEKTPOHHBIU U
MO3UTPOHHBIH OeTa-
pacnaza. ['amma-
W3IIy4eHHE

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

53

DHeprus CBs3U
HYKJIOHOB B Si/Ipe.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356
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SnepHblie peakuuu.
S nepHbId peakTop.
[TpobGnemsr,
IIEPCIEKTHUBBI,
JKOJIOTHUYECKHE
ACIEKTHI SIACPHOU
JSHEPIreTUKHU

54

DneMeHTapHbIe
gacTulibl. OTKpBITHE
MO3UTpOoHa. MeTo bl
HaOIOICHUS U
perucTpamnuu
AJIEMEHTAPHBIX
yactuil. Kpyrisrit
CTOJ
«DyH1amMeHTaIbHbIE
B3aMMO/ICUCTBUSI.
Emunucrso
(bu3nuecKOU KapTUHBI
MHUpa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€31H0r0 Heba.
Co3sBes3nus, sipKue

3BE3/IbI, INIAHETHI, UX
BUJMMOE JBIDKCHHE.
ConnHeuyHas cucTeMa

56

Counuie. ConHeunas
AKTUBHOCTb.
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https://m.edsoo.ru/ff0d0e38

Hcrounuk sHepruu
ConHua u 3B€37

57

3BE3/1bl, ©X OCHOBHbIE
XapaKTePUCTHKH.
3BE3/bI IJIABHOU
MOCJIEI0OBATEIHLHOCTH.
Bnyrpennee
CTPOECHUE 3BE3.
CoBpemeHHbIE
MIPEJICTaBJICHHUS O
MIPOUCXOXKICHUN U
spororuu CoHia u
3BE3]T

58

Mineunbin [Iyts —
Hama ["anakTuka.
[Tonoxenne n
nsuxenne CosHIa B
lNanakruke.
lanaktuxu. Yepunie
JIBIPBI B Spax
raJlakTUK

59

Bcenennas.
Pas0Oeranue rajgaxTuk.
Teopus bonbioro
B3pbIBa. PenmkroBoe
W3JyYCHHUE.
MeraranakTuka
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Hepemennsie
POOIIeMBI
aCTPOHOMHH

61

KonTponbHas pabora
«IJEMEHTBI
aACTPOHOMHH U
acTpOPU3UKNY

62

O06oO0marouii ypox.
Pone ¢pusuku n
ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COIIMAJILHOMN U
ATUYECKOH chepax
NesITeNbHOCTH
YeoBeKa

63

OO6o0maromuii ypox.
Ponb u mecto pusuku
Y aCTPOHOMHU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MHUpa

64

Oo6o0maromuit ypox.
Ponb ¢pusmueckoit
TEOpHUH B
(dbopmMupoBaHUU
IpeJCTaBICHUN O

66




¢bu3nvecKkoi KapTuHe
Mupa

65

O06o0maromuit ypox.
Mecto duzmdeckoi
KapTUHBI MUpa B
oOuiem psany
COBPEMEHHBIX
€CTEeCTBEHHO-
HAay4YHBIX
MpEJICTaBICHUN O
pupoJie

66

PesepBHBIil ypOK.
MarnuTHO€ noJe.
DJIEKTpOMarHuTHas

HHAYKOUA

67

Pe3epBHbIit ypok.
Ontruka. OCHOBEI
CHeIUaJIbHON TEOpUHr
OTHOCHTEIBHOCTH

68

Pe3epHblii ypok.
KBanroBas ¢usuka.
DIIeMEHThI
aCTPOHOMUU U
acTpoPpu3UKu

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kinace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakimueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. ®usuka : 10—11 xi1. : moypou. IiaHupoBaHue: nmocooue —M. :
[Ipoceemenue, 2013. — 128 c. ans yaureneit o01ieodpa3oBaT. opraHu3aiuii/
B. ©. IIlunos.

2. A.I1. PermkeBuu. CoopHuK 3a1a4 o gusuke. Mocksa, [Ipoda, 2005 - 2019
r.

3. CoopHuk 3ama4 o ¢pusuke mig 9 — 11 kmaccos. CocraBurens [.H.
CrenanoBa. M.: «IIpocBenienue,

4. Bonkos B.A. Iloypounsie paspabotku mo ¢pusmke. 10 kmacc. M.: Bako,
2006.

5. COOpHHK TECTOBBIX 3aJJaHUH JJISI TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.

duzuka 10 xmace. M.:
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«nremnekt-Lentpy», 2004 r. 7. C.M. Aunpromeukus, A.C. CiryxaeBCKuil.
®uzuka. «KoHCTpyKTOP»

CaMOCTOSTEIbHBIX U KOHTPOIBHBIX paboT. 10 — 11 knaccel. [locobue s
yuurenen. M.:

ITpocsemenue, 2010.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NUHTEPHET

1. XKusas ¢usuka: o0ydgarorias mporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoxku (usuku ¢ ucronb3oBanueM NurepHera.
http://www.phizinter.chat.ru/

3.®usuka.ru. http://www.fizika.ru/

4. ®uznka: KoUIeKIus onbIToB. http://experiment.edu.ru/

5. ®du3zukKa: 3JIEKTPOHHAS KOJUJIEKIMS ONBITOB.
http://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

10. http://www.myshared.ru/
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