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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHOl mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a takxe c yuérom (enepanbHOil padoyeil mporpamMmbl BOCIUTAHUS U
KOHLEMUMU IpenojaBanus yueoHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opranuzanusax  Poccuiickoii  @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copnepxanue mnporpamMMbl O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI Mupa oOyuarouuxcs 10-11 kmaccoB mpu
oOydyenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
NesTEeNbHOCTHOTO  moxaxona. IIporpamma 1o  (QuU3MKE  COOTBETCTBYET
tpeboBanusasm PI'OC COO Kk miIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKXKE YUYUTHIBAET HEOOXOUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBs3eil (PU3MKM C EeCTECTBEHHO-HAyYHBIMU
yu4eOHBIMM TIpeaIMeTaMHu. B Hell ompenensitoTcss OCHOBHBIE 1€ M3y4YeHUs
¢u3MKU Ha YpOBHE CpeIHEro odiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHHS Kypca (DU3UKH: JMYHOCTHBIE, METalpeIMETHbIE, MpeaMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUJAaHUPYEMbIC pe3yJbTaThl OCBOCHHS Kypca ¢GU3HKKM Ha 0a30BOM

ypOBHE, B TOM YHMCJIE MPEIMETHBIE Pe3yIbTaThI 110 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka o0 HamOoyiee OOIMMX 3aKOHAX MPUPOABI, BHICTyMas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUW 00 okpyxkatomeM wupe. IlkonbHbIH Kypc O(u3ukum —
CUCTEMOOOpa3yIoIUi  JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U SBICHUI,
M3ydaeMbIX XUMHEH, Owmosorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKHX 3HAHMM OIpeaesnseT
XapakTep W pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe IHEPreTHKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, MOJYyYEHHsI HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU
cBoiicTBaMU ® JApyrux. W3yuenume (u3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
(popMHpOBaHME YMEHUM TPUMEHATH HAy4YHBI METOJ TO3HAaHUS IpHU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEJOBAaHUH.



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 MaTepuai U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAECT
KaK BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepual Kypca (U3HKU
o0beUHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
(bopMHpOBaHUE MPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE 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 3KOJOTMYECKUMHU MPOOIIeMaMu.

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, TOCBSIIEHHBIX SKOJOTUYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXIeHUs
npoOsieM  palMoHaJbHOTO  MPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOMH
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3UMKH Ha YPOBHE CPEIHEro OOIIero
oOpaszoBaHus SABIAIOTCS pusznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpE TOCTpOEeHUS (PU3NYECKO Teopuu, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHLOUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [Ji1 ONUCAHMS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-ACITENbHOCTHBIM TOAX0A B Kypce (U3MKH peanusyeTcs
IIPEXJE BCEro 3a CYET OpraHu3alMu SKCIEPUMEHTAIBHOM JAESATENIBHOCTU
oOyuatonmuxcs. Jns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBbl (PPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M Ja0OPAaTOPHBIX
paboT, KOTOophle B MporpaMMe Mo (u3uke OOBEAWHEHBI B OOLIWH CIHCOK
YYEHMUYECKHX [MPAaKTHUYECKUX palboT. BeineneHne B yKa3aHHOM IE€pPEYHE
71a00paTOpPHBIX padOT, MPOBOJUMBIX ISl KOHTPOJI U OLIEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAsid U3  OCOOEHHOCTEH
IJIAHUPOBAHUSI U OCHalleHuss kabuuera ¢usuku. IIpu sTomM obecneunBaercs
OBJIaJIcHUE OOYyYaIIIUMHCS YMEHUSMH HPOBOAUTh KOCBEHHBIE HW3MEPEHUS,



MCCIICIOBAaHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH U TIOCTAHOBKY OIBITOB ITO
MPOBEPKE MPENIOKECHHBIX THIIOTES.

Bonbioe BHMMaHuE yaemsieTcs PEIICHUI0 PAacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu >TOM 1715 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4H C SIBHO
3alaHHOM  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jienia Kypca, TaKk U WHTETPUPYS
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 PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ tpeboBanusimu PI'OC COO k wmartepuansbHO-
TEXHUYECKOMY OOECTIeUeHHUI0 ydeOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpEJHEro o0IIero oOpa3oBaHUs JOKCH H3ydaThCs B
YCTIOBHSIX TIPEMETHOTO KaOMHeTa (GU3NKH VI B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (u3uku
JOJIKHO OBITh HEOOXOaUMOE JTabopaTopHOE O0OpYIOBaHUE MJIS BBITIOJHEHUS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPAKTHYECKHX paboT H
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallMOHHOE 000pYyJOBaHUE (POPMUPYETCS B COOTBETCTBUM 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 TPUMEHEHUH.

JlaGoparopHoe oOOpyIOBaHHE JISI YYEHHYECKHX TMPAKTHUYECKUX padoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
1a00paToOpHOro OOOpPYNOBAaHUS JOJKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MIPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE LIUPPOBBIX J1a00paTOpuil.

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

e (dopMUpOBaHHE HMHTEpPECa M CTPEMJICHHUS OOYydYalolmMXCS K HAy4YHOMY
U3yYEHHUIO MPHUPOJbI, PA3BUTHE WX HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

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

e (OpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HU3ydeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DPM3UKH;



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

(opMHUpOBaHUE NPEICTABICHUNA O POIU (HU3UKU U1l PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTKeHre ITHX 1eNel oOecrieynBaeTCs peieHHeM CIeAYIONINX 3a1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mux  (U3UYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHsAX, BKIOYas  MEXAHHUKY,
MOJICKYJISIDHYIO (U3HUKY, DJIEKTPOJIUHAMHUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

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

OCBOCHHUE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJaHHOU
dbu3uYecKor MoJeNblo, 3a7ad4, MOAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3JlaHue (PU3NUECKON MOJICIH, aJICKBAaTHOU YCIIOBUSM 3a]1a4H;
NOHUMaHUE (PU3NUYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUSA TEXHUYCCKHUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, HUX BIHMSHUA HaA
OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMU CaMOCTOSITEIBHOTO TJIaHUPOBAHUS U IPOBEACHUS
(bu3MUeCcKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmaiuu,
OMpEIENICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

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

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO 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 mporpamme mo (U3MKe MEepedyeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JENaeT BBIOOD
MPOBEICHNUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUSA

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

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

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

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHS.
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 W paBHOYCKOPEHHOE MpsIMOJIMHEHHOE nBrkeHuE. [ paduxu
3aBUCUMOCTH KOOpPAWHAT, CKOPOCTH, YCKOPEHUs, INyTH M MEepeMEUICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe nBuxeHue. JIB)KEHHME MaTEpUAIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW II0 MOJYJII CKOpPOCTBIO. YTIIOBas CKOPOCTb,
JTuHEeWHas ckopocTh. Ilepmon m vactora obOpameHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHUE.

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

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTUK JBUKCHHUS.

[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.

Hanpagnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vyenuueckuii akcnepumenm, 1abopamopHsie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHSI C  LEJIbI0  ONPEIACICHHS
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY NYTAMHU, NPONUJICHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE PAaBHBIE MPOMEXKYTKM BPEMEHU NPU PAaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

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

3akoH BceMupHoro TtsaroteHus. Cuia Tsbkectu. IlepBas kKocmuueckas
CKOpOCTb.

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

Tpenune. Buapsl Tpenus (IOKOsA, CKOJbXEHHUs, KadeHwus). Cuiia TpeHwus.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
Tpenus. Cuiia CONpOTUBIICHUS TIPU JIBUKEHUM Teja B )KUIAKOCTH WJIN rase.

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE 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 paBmxeHue. Juddysus. Xapakrep



JIBUKECHUS WU B3aUMOJICMCTBUS YACTHUL] BeleCcTBA. MoJAenu CTPOCHHUs Ta30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [locrosHHas
ABorazpo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Mogens wuaeansHoro ra3a. (OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKON TEOpUHU HJCAIbHOrO raza. AOCOMIOTHAs TeMmreparypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHUs vactull raza. lllkama
temneparyp KenbBuHa. ['a3oBble 3akoHbBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon Jlanerona. M3onpoieccsl B UACATBHOM ra3e ¢ NOCTOSIHHBIM
KOJMYECTBOM  BellecTBa. [ paduueckoe TpeACTaBICHUE  HU3OIMPOIECCOB:
u30TepMa, U30Xo0pa, n3o0oapa.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JTUCKPETHOE CTpOCHUE BellecTBa, Gororpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OnpiTel 10 MU PY3UHN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYILLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WLTIOCTPUPYIOLIAs IPUPOAY AABICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI WJIEabHOIO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPATyphl BO3lyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEMJIOThl U paboTa. BHYTpeHHSsE »HEpPrusi OJHOATOMHOIO HJAEalIbHOrO rasa.
Buzapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3IyUYeHUE. Y IebHAA
TEIUIOEMKOCTh BellecTBa. KOIMuecTBO TEMIOTHI IPH TEILIONEpeIaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHue mepBOro 3aKoHa TEPMOJMHAMUKH K u3ompoieccaM. [ paduyeckas
MHTEpIpeTanus padoThl rasa.

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

TeroBble  MamuHbL.  [IpUHIUIBI ~ JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpruu B TEIUIOBBIX MamnuHax. KoadduiueHt mone3Horo
nevictBust terioBod mamuHbl. [ukn KapHo u ero xkosd@uiiveHT mosie3HOro
JeNUCTBHS. DKOJIOTMYECKUE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HHEPruu Tejlia MPHU COBEPIICHUU PaOOThI: BBLIET
npoOKu U3 OYTBUIKU TIOJ JICMCTBHEM CKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3Menenne  BHYTpeHHEW  sHeprum  (TeMmepaTypbl) Telda  MOpH
TeIJIonepeaaye.

OnbIT Mo aanabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3IYIIHBIM
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. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOMCTB KpuctaymioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u KpucTamu3auus. Y AesnbHas Teriora miasieHus. Cyonumanusi.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckne ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOITYUYEHUS] COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJIeHUS] KPUCTAUIMYECKOTO BEIIECTRA.



JleMoHCTpanus KpUCTaIOB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue 0THOCUTEIBLHOM BIAXHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tell. JJIEKTpUYeCKuM 3apsa. JIBa Buaa 3IIEKTPUYECKUX
3apsaoB. [IpoOBOHMKH, MUAJIEKTPUKU U MOJYINPOBOJHUKH. 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsija.

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

Pabora cun omektpocratnueckoro moisa. [lorennuman. PasHocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOI0 KOHAEHCATOPA.

TexHu4eckne ycTpoHCTBa M IMPAKTUUECKOE MNPUMEHEHHUE: SJIEKTPOCKOTI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE O3IJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapat, CTPYUHBIN IPUHTEP.

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 MEXAY HUMU U AUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTPUUECKU TOK. YCJOBHUSI CYLIECTBOBAHUS DJJIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon Oma 114 yyacTKa LEMu.



DJIEKTPUYECKOE CONPOTHUBIICHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

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

DIIEKTPOABWIKYIASI CUJIA U BHYTPEHHEE COMPOTUBJICHUE MCTOYHMKA TOKA.
3akon Oma 1 m1ONHOM (3aMKHYTOM) aiekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

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

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W TNPUMECHas  MPOBOJAUMOCTh
noJiyripoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

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

DIIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSTENbHBI U HECAMOCTOSITEIbHbIN
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJILTMETP, pPEOCTaT, MCTOYHUKH TOKA, BJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIH
WO, TEPMUCTOPBI H  (POTOPE3UCTOPHI,  MOJYHPOBOAHUKOBBIN  JHO],
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCUMOCTb CONPOTUBIICHUS TUJIUHAPUYECKUX NMPOBOJIHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

[IpssMoe wW3MepeHHue HSJIEKTPOABIKYIIEH CHIbl. KOpoTkoe 3aMbIKaHWE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenue 351eKTpOABHKYIIEN CHIIBI UICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyliecTBIsieTcs ¢
Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBsSI3€ld C KypcaMu MaTe€MaTHKH,
OMOJOrUU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBJIEHUE, HaYYHbIH (aKT, TUIoTe3a, pu3nuecKas BeJIMYMHA, 3aKOH,
Teopusl, HaOMI0AeHUE, SKCIEPUMEHT, MOJEIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIuS,
napabosia, runepbona, uX Tpaduku U CBOWCTBA, TPUTOHOMETPHUUECKHUE
GyHKIHIH: CUHYC, KOCHHYC, TaHTeHC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLHUU HAa OCH KOOPAMHAT,
CJIOKEHUE BEKTOPOB.

buonozusn: Mexanudeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIJIO0OMEH >KMBBIX OpPraHU3MOB (BHABI TEIUIONEpPEAaud, TEII0BOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBa, MOJIApHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell,
KHUJKOCTEH W Ta30B, DJIEKTPUUYECKUE CBONCTBA METAIIOB, DJIEKTPOIUTHYECKAS
AYccOoLUalys, ralbBaHHKa.

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

Texnonocus: peoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTeNb BHYTPEHHETO
CropaHus, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTUM TIOJIy4€HUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIe
HaHOMAaTEepUajaoB, W  HAHOTEXHOJOIHM,  D3JEKTpOCTaTHUYeCcKas  3alluTa,

3a3eMJICHHE AIEKTPONPUOOPOB, KCEPOKC, CTPYWUHBIN IPUHTED,
AIIEKTPOHATPEBATENbHBIE  MPUOOPBI,  DIIEKTPOOCBETUTENBbHBIE  MPUOOPHI,
rajibBaHUKa.
11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa
Tema 3. Maznummnoe none. IneKmpomacHuUmMHaAA UHOYKUUA
IlocTtostHHBIE MarauTel. B3anmMoaelcTBHME IMOCTOSHHBIX  MAarHHTOB.
MarauTtHoe mnosie. BekTtop MarHUTHOM WMHAyKUMU. [IpuHOUMII Cyneprno3uuuu
MarHuTHBIX NoJied. JInHuM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHOM
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTHoe T1ON€ MPOBOJHHMKA € TOKOM. KapTuHa IHMHUN HHIYKUWAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJHHMKA U 3aMKHYTOTI'O KOJIBIIEBOTO
MPOBOJHUKA, KaTyllku ¢ TokoM. Ombeir Opcrena. BsaumoneiicTBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAalpaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBlieHuE. JIBU)KEHUE 3apsHKEHHOU
YacTHILIbl B OTHOPOJJHOM MarHuTHoM mnose. Pabota cunsl Jlopenia.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMH. [lOTOK BEKkTOpa MAarHUTHOU
WHIYKIUU. OJEKTPOABIKYIIAS CWia HHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. IIEKTPOABMKYIIAS CUJIa WHAYKIUU B
MPOBOJAHUKE, IBHKYIIEMCS TTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAaMOMHIYKIMU. OJEKTPOABMKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHU4YecKne 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  JJICKTPOJABIIKYIIEH CWJIBI HMHAYKIIMU OT CKOPOCTH
W3MEHEHUS MarHUTHOTO MTOTOKA.

SIBieHre cCaMOMHTYKIIHH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3yyeHne MarHuTHOTO TOJISL KATYIIKHA C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paznen 5. Koyie0anusa M BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE KOJ1€OAHUA

Konebarenbnas cucrema. CBoOOAHBIE MEXaHMYECKHE KOJIEOAHHMS.
I"apmonunyeckue konedanus. Ilepuon, yactora, aMImIuTyaa U ¢asza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckui MasITHUK. YpaBHeHue
rapMoOHUYecKux kosebanuil. IlpeBpamnieHue 5HEPruuM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJeOaHUS B
UJCIbHOM KO0JIe0AaTEeIbHOM KOHTYpE. AHAJIOTHS MEX]y MEXaHWYECKUMH U
ANEKTPOMarHuTHeIMU KoJjiebanusiMu. @opmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aryxaromux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojiebaHusi. Pe3oHaHc. BbIHyXJeHHbIE 3IIEKTpOMarHUTHbIE
Kosie0aHus.

Ilepemennblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIH 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 MCIOIB30BaHUs AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KU3ZHU.

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

Jlemoncmpayuu

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

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuunorpaMmbl (3aBUCHUMOCTU CUJIBI TOKA M HANPSDKEHUST OT BPEMEHMU)
JUTSI JIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHanc npu mOCIIETOBAaTENIBHOM COEIMHEHUU PE3UCTOpa, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUM 3JIEKTPONEepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEpUOA MajbIX KOJeOaHUN rpy3a Ha HUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.



HccnenoBanne mnepeMEHHOro TOKa B I€OM M3  IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHuUmMHbsle 60IHbL

MexaHudeckue BOJIHBI, yciaoBusi pacnpoctpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHusi M JJuHA BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJHEI.
WuTtepdpepentus u nuPppakuus MEXaHUYECKUX BOJIH.

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

DONEeKTPOMAarHUTHBIC BOJHBI. YCIOBUS W3JIYYEHHUS DJICKTPOMArHUTHBIX
BOJIH. B3aumuas opuentaius Bektopo E, B, V B snekrpoMarHuTHON BOJIHE.
CBoiicTBa JEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIICHUE, TTOJISIpU3alus,
nudpakius, uarepdepenius. CKopocTh dEKTPOMAarHUTHBIX BOJIH.

[Ixana >MeKTpPOMAarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHuveckne ycTpoMCTBA W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YIbTPA3BYyKOBasl JUArHOCTHKA B TEXHUKE U MEAHIIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepeHiny u 1upakiinu MeXaHUIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KoJieOaHuH.

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

Tema 3. Onmuxa

I'eomerpuueckass onruka. I[IpsMonuHelrHOE pacnpoCTpaHEHHE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

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

[Ipenomiienne cBeTa. 3akoHBI MPEIOMIIEHUSI CBeTa. AOCOJIOTHBIN
rokasarens npesnomiieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenenbHpiil yroiu
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucnepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L[BeT.



ColOuparome u pacceuBaromiue JuH3bl. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHUYECKas Cujia TOHKOM JIMH3BL [locTpoenne m3zoOpakeHuil 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 HHTEpdEpECHIIMOHHOM
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakus cBera. QudpakinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: OYKH, JyMa,
dboToanmapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, Tu(paKImoHHas peméTka, moJIpoul.

Llemoncmpayuu

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

[TonHoe BHyTpeHHEE OoTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHinm crera.

HaGmonenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIIBIO0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

HaGmonenne nucnepcuu cBera.

Pa3zgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuibl OPUMEHHMMOCTH  KJIACCHYECKOM  MexaHuku. lloctyiatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPMAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCTL ~ OAHOBPEMEHHOCTH.  3aMEJJICHHE  BpPEMEHU W
COKpAILICHUE JIJIVHBL.



DHEPrusi U UMIYJIbC PEASITUBUCTCKOM YaCTUIBI.

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 uccienoBanue Gorodpdexra. Onbitel A. I'. Cronerosa.
3akonbl potorddexra. YpaBHenue DiiHmTerHa ans dpororddexra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue cBera. OneiTel I1. H. JIeOenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre yCTpONCTBAa M NMPAKTUUECKOE MPUMEHEHHUE: (POTORIEMEHT,
doTonaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®o103¢p(DHeKT Ha YCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OmnbiTel Pe3epdopaa nmo paccesHuio o -4acTHII.
[Lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue w mornoiieHune
(GOTOHOB TIpH TEpexo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cnekTpoB. CIeKTp ypoBHEH SHEPTrUU aToMa BOJIOPO/Ia.

BonnoBeie cBoiicTBa wactun. Bomnel ge bpowns. KopnyckyinsipHo-
BOJIHOBOH JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGnronenne nuHedyaThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

Habnronenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKphITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopma mo  ompeneneHuo  cocTaBa
paanoakTuBHOro wu3nyyeHus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

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

Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiit peakrop. TepmosiaepHsiit cunte3. [IpobOieMbl U TEepPCHIEKTUBHI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (U3MUECKOM KapTHHBI
MUpa.

TexHuueckne yCTpoHCTBA W TPAKTUYECKOE NPUMEHEHHE: TO3UMETP,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 0omo0a.

Ilemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel  pa3BuUTUS acTpoHOMuH. I[IpukiagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0T0 Heba. Co3Be3aus, sipKkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHast akTUBHOCTh. McTouHuk sHeprum CoyHIIA W 3BE3N.
3BE3/bI, MX OCHOBHBIC XapaKTEPUCTUKHU. JlnarpamMma «CHEKTpabHBIA KilacC —
CBETHMOCTE». 3BE3BI TJIABHOHW MOCJIEHOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIAaBHOM IMOCJIEA0BATEILHOCTH. BHYTpeHHEE CTpOoeHUE
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. Tumnbl ranaktuk. Papvoramakthky u kBasapbl. UEpHbIE ABIPHI B
SIApax rajakTHK.



Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O06na. PasOeranue
ranakTuk. Teopus bombiioro B3peiBa. PenmukroBoe usnydeHue.

Macmtabnas ctpykTypa Beenennoil. Meraranakruka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

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

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢u3ukum u acTpoHOMHUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M O3TUYECKON cdepax AesTENbHOCTH YeJOBEKa, POJb M MECTO
bU3UKM W acCTPOHOMHUM B COBPEMEHHOW HAydyHOW KapTWUHE MHpa, POJIb
dbu3ndeckor Teopur B POPMHUPOBAHUU TPEICTABICHUN O (PU3NUECKON 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 ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MAaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, Hay4YHBIA (akKT, TUNOTE3a, pU3HUecKas BeIMYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIUHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC DIIEMEHTAPHBIX (DYHKIHMH, MpU3HAKA
MOoI00UsT TPEYTOJIbHUKOB, OMpPENENICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
Te.

bBuonozus: snexrpudeckue SBICHUS B JKUBOW TMPHUPOAE, KoJeOaTelbHbIE
JNBW)KEHUS B JKUBOM NIPUPOJE, ONTHUYECKHE SIBJICHHS B JKUBOW IPUPOJE,
JNEUCTBUE paiMallii HA )KUBbIC OPTraHU3MBL.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4YeCKash CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

l'eocpaghusi: MarHuTHBIE TMOMIOCA 3€MJIM, 3aJIEKU MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JNWHUU DIEKTPOIEpeNay, IE€HEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTElb, HHAYKIMOHHASA I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBY-neuyb, NpOEKIMOHHBIN annapar, BOJIOKOHHAs OINTHKA,
coJiHeYHas Oarapes.



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) [JOKHO OOECHEUYUTh  JIOCTHUIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTo mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCS CPOPMHUPOBAHHOM BHYTPEHHEH MO3UIMEN JIUYHOCTH,
CUCTEMOMW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEIBHOCTA B IIPOIECCEe
peanu3alr OCHOBHBIX HAINPABICHUN BOCMHUTATEIBHOW JESITEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

chOpPMHUPOBAHHOCTh  TPAXIAHCKOM  TO3UIMHM  OOYydYalomerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAWIIMOHHBIX OOIIEYETOBEYECKHX T'YMAHHUCTHYECKUX M
JIEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

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 HWJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JAOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENbHOCTA YYEHOTO;



OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIErO;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas OJCTETUKY HAay4HOTO
TBOPUYECTBA, MPUCYLIEro (PU3UUECKOI HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpPEC K pa3InyHbIM cpepaMm npodheccuoHaNbHON NeSITeIbHOCTH, B TOM
Yuclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccun W peasu3oBbIBaTH COOCTBEHHBIE KU3HEHHbBIE
IUIaHbI,

TFOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHUIO M CaMOOOpPa30BAHUIO B
00JacTH (PU3MKHU Ha NPOTSKEHUU BCEH KU3HH;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYphl, OCO3HaHHE TI00aTBLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHMS LEJIEH YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA;

paclIMpeHUe ONbITa AESITENBbHOCTH 3KOJOTHMYECKON HAmpaBJIEHHOCTH Ha
OCHOBE MMEIOIMXCS 3HAHUM 10 PU3UKE;

7) IEHHOCTH HAYYHOT 0 MO3HAHMSI:

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

OCO3HAHME IIEHHOCTH HAY4YHOU JAEATENBHOCTH, NOTOBHOCTH B IIpolecce
U3ydyeHus: (U3MKU OCYLIECTBIATh MPOEKTHYIO U  HCCIEI0BATENbCKYIO
NEeATENBHOCTh NHAMBUYAIBHO 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 MPOOJIEMBbI ¢ YUETOM aHAIN3a UMCIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB LEJISM, OIICHUBATH PUCKH TTOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥ BBINOJHATH pPabOTy B YCIOBHSIX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

Ba3oBble ucciienoBaTeIbCKHE TeHCTBHSA

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 IIOJYYCHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAIIMN, TPEOOPa30BAHUIO M TPUMEHEHUIO B PA3JIMYHBIX yYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHUs, HaXOAUTh apryMEHTHI JUISl JI0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ pCEIICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POpPMYITUPOBaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIHHOMN
JESTEILHOCTH, B TOM YHCJIC IPU U3yYEeHUU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO0 (HU3MKEe 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 THUIOB, CAMOCTOSITEIHFHO OCYIIECTBIISITH MMOUCK, aHAIIN3,
CUCTEeMaTH3alMI0 U WHTEPIPETAII0O WHOOPMAITUN PA3IUYHBIX BUIOB U (HopM
MIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4d ¢ COO0IeHHEM TpeOOBAaHUN IPTOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEpeKEeHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKaHHUA B pazIMyHBIX (opmaTax c
yu4€TOM Ha3HayeHUs MHPOpPMALMM U LEJIEBOM ayAUTOpPUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MpEACTABICHUS U BU3YyaIH3aLIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIICHHE Ha ypokax (U3MKHM U BO BHEYPOYHOUH
IeSITeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOH(QJIMKTHBIX CHUTyallud H CMATYaTh
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 KaXKJIOTO YieHa KOJUICKTHBA,

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 KauyeCTBO CBOETO BKJIAaJla M KAXKIOTO y4aCTHUKA KOMaHIbl B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIISITh TO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

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;



paclMpATh  paMKM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B 0OJACTH
(U3MKU, TOCTOSHHO TIOBBIIATH CBOW O0O0pa30BaTENbHBIA W KyJIbTYPHBIH
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 JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBbI pedJIeKCUH ISl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIEHWBATh PUCKM M CBOEBPEMEHHO NPUHMMATh PEIIEHUS MO UX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAJIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YJIbTAaTOB
NEeSATENBHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYrUX HA OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOIPAMMBI
no ¢usuke I8 YpPOBHS CpeaHero oOmiero oOpa3oBaHUsS y OOyJarouuxcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTEIUICKT, IIPEIIOJIAT AFOII T
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  IOHWUMAaTh  CBOE

AMOIIMOHATLHOE COCTOSIHHE, BHUJETh HANPABICHUS pPAa3BUTUA COOCTBEHHOMU
AMOIIMOHATLHOU cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATBLHBIM W3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPCHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K TOCTIKCHUIO 1IETTH
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATH CXOS U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH  CIMOCOOHOCTh IMOHMMATh  3MOLIMOHAIBHOE
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.

NPEAMETHBIE PE3YJIBTATHI

K xonmny obyuenust B 10 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHUHBI MHUpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTUH, B MPAKTUYECKON JIEITETbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHMIIBI TPUMCHEHHUS HW3YYCHHBIX (U3UYECKUX MOJCNCH:
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 (uU3MUYECKHE SIBIEHUSA (TMPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAUHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JBMIKEHUE, CBOOOJHOE TAJeHUEe Tel, JBI)KEHHE IO
OKPY)KHOCTH, WHEpHHs, B3auMojehcTBue Tten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel TpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE PAaBHOBECHE, UCIAPEHUE, KOHJIECHCAIUs,
IUIaBJIEHUE, KpUCTAJUIM3alUs, KHUIIEHHWE, BIJIA)XHOCTh BO3AyXa, IIOBBIIICHUE
JNABJICHUS Ta3a IpPU €ro HArpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapamMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAHUYECKOE ABUKCHHUE, UCTIONB3Ys (DHU3NUECKUE BETUIHHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIA,
UMITYyJIbC ~ Te€Ja, KHUHETHYeCKas  DJHEprus, IOTEHUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCKass MOIIHOCTb, MPU OMUCAHUM MPABUIBHO
TPAKTOBaTh (PU3MUECKUN CMBICI HCIIONB3YEMBIX BEIWYWH, UX O0O3HAUYCHHS U
€AMHUIIBI, HAXOIUTH (POPMYITBI, CBSI3BIBAIONINE TAHHYIO (PU3NUECKYIO BETUIHHY
C ApYrUMU BEJIMYUHAMU;

OMHUCHIBATh HU3YyYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIJIOBBIC SIBJICHMUS,
UCIONb3ysd (U3MYECKUE BEIWYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss



KHHETUYECKAsI SHEPrust Xa0THYECKOTO JIBUKECHUS MOJIEKYI,
CpPEIHEKBaJpaTUYHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSA
sHeprusi, pabora raza, KOIPDUIMEHT TMOJE3HOTO JIEUCTBUSL TEIJIOBOTO
JBUTATEINIA, TPU ONUCAHWUU TIPABWIBHO TPAKTOBATh (DH3UUCCKUNA CMBICI
WCITIOJIb3YeMbIX BEJWYMH, WX O0003HAYCHMSI W CIUHUIIBI, HAXOAUTh (DOPMYIIHI,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIIMUNHAM;

ONMKCHIBATh  M3YUYEHHBIE  AJIEKTPUUECKHE CBOMCTBAa  BELIECTBA U
ANIEKTPUUECKHUE SIBICHHS (MPOILECChl), HUCHOJb3Yd (PU3NYECKHUE BETUYMHBI:
ANEKTPUUECKUM 3apsijl, dJIEKTPUUECKOE MOJI€e, HAMPSKEHHOCTD OIS, MOTEHLIMAT,
pa3HOCTh TOTEHIIMAIOB; MPHU OMHMCAHWU TPABUIBLHO TPAaKTOBATh (HHU3MUECKUN
CMBICT HCIONB3yeMbIX BEIUYHMH, WX OO0O3HAUCHUS W EJAWHMWIIbI;, YKa3bIBaTh
GopMynbl, CBS3BIBAIONIME MJAHHYIO (PU3NYECKYI0 BEIMYMHY C JIPYTHMH
BEJITMYMHAMM,

aHANMM3UpPOBaTh  (U3MYECKUE TMPOIECChl M  SBJICHHUA, HCHOJb3YS
¢u3nueckre 3aKOHbI M TMPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, 1l u Il
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUSI MEXaHMYEeCKOW DHEpPruu, 3aKoH
COXPaHCHHUS MUMITYJIbCA, TIPUHIIMI CYNEPIO3UIIUU CHJI, IPUHITUI PaBHOIPABHUS
UHEPLMAIBHBIX ~ CHUCTEM  OTCU€Ta, MOJIEKYJISPHO-KUHETHUYECKYIO TEOPHIO
CTpOEHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEW KWHETUYECKON SHEpruu
TEIUIOBOTO JIBMXKEHUS MOJIEKYJ C aOCOJIOTHOM TeMIiepaTypol, MepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kymona,
IIPU 3TOM Pa3jInyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTH4eCKOoe
BBIp@YKEHUE U yCIOBUs (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIBI JEUCTBUA MAIWH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBUS MX 0€30MaCHOTO MCIIOJIb30BAHUS
B ITOBCEIHEBHOM >KU3HHU,

BBITIOJHATh SKCIEPUMEHTHI IO HWCCICNOBAHHUIO (DU3UYECKUX SBICHUN W
MPOIIECCOB C HCTOJIB30BAHMEM MPSIMBIX U KOCBEHHBIX H3MEPEHHUH, TIPU 3TOM
dbopmynupoBaTh mpobiieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO 00OpYAOBaHHUSA, MPOBOIAUTH OIBIT U
dbopMynHpoBaTh BHIBOJBL

OCYIIECTBIISITh TPSIMbIE WU KOCBEHHBIC M3MEPEHUS (DU3MYECKUX BEIIUYMH,
Py OTOM BHIOMPATh ONTHUMAIBHBIA CIOCOO0 HM3MEPEHHS W WCIOJIb30BaTh
W3BECTHBIE METO/Ibl OLICHKH MMOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXIYy (DHU3WYECKUMU BEIWMYMHAMH C
MCIIOJIb30BAaHUEM TPSMBIX W3MEPEHUMN, TIPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
¢uKCHpOBaTH PE3yJbTATHl MOJYYEHHON 3aBUCHUMOCTH (DM3MYECKUX BEIUYUH B
BUJIe TAOJIUII ¥ TPahUKOB, AETIATh BEIBOBI IO PE3YIbTaTaM HCCIICIOBAHUS;



co0Jiro1aTh MpaBuia OE30MacHOr0 Tpyda IMpU MPOBEACHUU UCCIETOBAHUN
B paMKaX y4yeOHOTO JKCIEepUMEHTa, YU4EOHO-UCCIEA0BATENBCKOW U MPOEKTHOM
NEATeIbHOCTH € HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1a60paTOPHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
UCIIONB3Yys (PU3MYECKHE 3aKOHBbl U MPUHIIMIBI, HA OCHOBE aHalu3a YCIIOBUS
3a/1aud BbIOMpPATh (PU3UUYECKYI0 MOJIENb, BBIACTATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs], MPOBOAUTL 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 (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TPU  pelieHHd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WHOOPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPIpEeTallMd W  TPEJCTaBICHUS y4eOHOM ©W  HAyYHO-TIOMYJSIPHOM
uHQOpMalMKM, TIONYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

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

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON KU3HU
Uil obecrieueHus  0€30MACHOCTH  MpU  OOpallleHHMW ¢ TIpudbopamMu U
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 pACHpPEeisaTh OOS3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTtpuBaeMom TPoOJIEMEI.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

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

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YYEHHBIX (DHU3UIECKUX MOJICICH:
TOYCUYHBIN BJICKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEYHBIM HMCTOYHUK CBETA,



sepHas MOJENbh aTOMa, HYKJIOHHAs MOJEIh aTOMHOTO Sapa TpHU pPEHICHUU
(puznueckux 3anay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MpOIEcChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICHCTBHE  MAarHWTOB, DJJCKTPOMArHWUTHAs  WHIYKIWSA, JIEHCTBUC
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBFDKYIIUICS  3apsj,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE DPACIpPOCTPAHCHUE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHIs, TU(PpaKIys U MOIIPH3aIUs
CBeTa, nucnepcus cBeta, hoTtodnekTpuueckuid 3pdext (hotoaddexr), cBeToBOE
JaBJ€HUe, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma BOJOpOAa,
€CTCCTBCHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIKMCHIBATh M3yUYEHHBIC CBOWCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  JJICKTPUYECKYH0  IMPOBOJMMOCTh  PA3JIMUHBIX  CpPea) |
AJICKTPOMArHUTHBIC SIBJICHHS (ITPOIIECCHI), UCTONB3Ys (DM3NYCCKUE BETUUYMHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, DSJIEKTPOJABIDKYIIAs Ccuila, paborta
TOKa, WHAYKIUS MarHUTHOTO TMojs, cuina Awmmepa, cuia Jlopenna,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs DSJIEKTPUUYECKOTO U MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3aps U Cujia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KosieOaHud, (OKyCcHOe
pPAcCTOSIHME M ONTHYECKasi Cuja JIMH3bI, IPU OMUCAHUU MPABHIBHO TPAKTOBAThH
(Gu3MYECKHl CMBICT HUCIOJB3YyEeMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTHUMH BEJIMUYUHAMU,

OMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILIECCHI, HCIOIB3Ys
¢u3nyuecKkre BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M HUMITYJIbC (DOTOHA, MEPHOJ Moiypacmaza, dHEPrus
CBS3M aTOMHBIX SIIep, NMPH OINKCAaHWU TPaBUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAYCHUS U CAWHHIIBI, YKa3bIBATh
dbopMyInbl, CBS3BIBAOIINME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMUUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECCH W SBICHUSA, HCIOIB3YSA
¢u3nueckre 3aKOHbI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U
MapaJyieIbHOTO COCAMHEHHS TMPOBOJHHUKOB, 3akoH JDxoyns—Jlenma, 3akoH
ANEKTPOMAarHUTHOM WHAYKIMHM, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa s Goroaddexra, 3aKOH COXpAHEHUsI SHEPTUU, 3aKOH COXPAHEHUS



UMITYJIbCA, 3aKOH COXPAHEHMsI AJIEKTPUUYECKOrO 3apsifia, 3aKOH COXpaHEHUSs
MacCOBOT0 YHCIIa, MOCTYyIaThl bopa, 3aK0H paguoakTUBHOTO pacriajia, mpu 3TOM
pa3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTEeMaTUYECKOe
BBIPAJKEHUE U YCIIOBUA (TPaHHULIbI, 001aCTH ) IPUMEHUMOCTH;

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

CTPOUTh M ONUCHIBaTh M300pa)K€HUE, CO3/1aBAEMOE IJIOCKUM 3E€PKaJOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIEPUMEHTBI IO MCCJIECNOBAHUI0 (U3UYECKUX SIBJICHUU U
MIPOIIECCOB C MCIOJIb30BAHHEM IMPSMBIX U KOCBEHHBIX M3MEPEHH: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OIBIT U
dbopMyIHpPOBATH BHIBOIBI;

OCYIIECTBIIITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUsI (U3UUECKUX BEIUYUH,
Ipyu 5TOM BBIOMPATh ONTHUMANBHBIM CIMOCO0 HM3MEPEHHS M HCIOJb30BaTh
U3BECTHBIC METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMI: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (HUKCHpPOBATH
PE3yNbTATHl MOTYYEHHON 3aBUCUMOCTH (DPU3MUECKUX BETUYMH B BHUJIE TaOJIHUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOmro1aTh NpaBmiia 0€30MacHOTO Tpyda MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro »KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENBbHOCTH  C  HCIOJB30BAHUEM  U3MEPHUTENBHBIX  YCTPOUCTB  H
1a00paTopHOro 000PYI0BAHUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (HU3UYECKOM MOJICIbIO,
UCTIONB3Yys (PU3WYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/lauyd BBHIOMPATHh (PU3UYECKYIO0 MOJEIb, BBIACIITh (QU3HMYECKUE BEIMYUHBI U
dbopMyIbl, HEOOXOAUMBIEC JUTsl €€ PEIIeHUs, MTPOBOAUTH PACUETHl M OIEHUBATH
PEANBHOCTD MOJIYYCHHOTO 3HAYCHHS (PU3MUECKON BETUINHBI,

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMIOYKY PACCYX IEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SBIICHHUS,

UCIIOJIB30BaTh ~ MPU  pEUlIeHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
WHOOPMAITMOHHBIE  TEXHOJOTWW  JJIi  TIOWCKAa, CTPYKTYpHUPOBaHHSI,
WHTEPNpPETallid W TPENCTaBIeHUS y4eOHOW ©  HAayYHO-TIOMYJISIPHOMN
uHDOpMaIK, TOJYYCHHOW W3 Ppa3lIUYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHaJM3UPOBATH MOJy4aeMyI0 HH(POPMAIUIO;



OOBSICHSITh TPUHIUIIBI JCHUCTBUS MAIlIUH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3iuyarh YCJIOBUS WX 0€30MacHOTO  WCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBICHEHUE MPOIECCOB OKPYXKAIOIIETO MHUpPaA, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TTOBCETHEBHOU KU3HU
s obecrieueHus  0€30MAacHOCTH MpU  OOpallleHHuH ¢ Tnpudbopamu U
TEXHUYECKUMU YCTPOMCTBAMM, ISl COXPAHEHUS 370POBbsl U COOIOICHUS HOPM
AKOJIOTUYECKOTO TOBEJICHUSI B OKPY Kalolel cpefie;

paboTaTh B TpyMMe C BBIMIOJHEHUEM PA3JIUYHBIX COIMUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIIBI, PAIMOHATLHO PACHPENeNaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJIeKBaTHO
OIICHWBAaTh BKJAJ  KaXJOr0 H3 YYaCTHHUKOB TPYIIBI B  pEIICHUE
paccMaTtpuBaeMoi IPoOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabubie | IIpakTHyeckue (un¢posbie)
NPOrpaMMbl Bcero
paboThl padoTbl o0pa3oBaTe/IbHbIE
pecypcsl
Pa3znea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 0 0 https://m. edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruia 5 0 0 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunamuka ! 0 0 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m. edsoo,ru/7f41bF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJICKYJISIPHO-KUHETHYECKO U 9 0 1 bubnuoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBbI TEPMO/MHAMMKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble  COCTOSIHMSI ~ BEIECTBa. 5 0 0 bubnuoreka [JOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Paspea 4. JIEKTPOJIMHAMUKA



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

bubmnoreka [IOK

4.1 D7IeKTpOCTaTHKA 10 https.//m.edsoo.ru/7f41bf72
492 ITocTosiHHBIN AEKTpUYECKUN TOK. Toku 12 bubnuorexa [JOK
] B pa3JIMyHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrtpoiasbubie | IlpakTHyeckue (un¢posbie)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypchl
Paznea 1. QJIEKTPOJANHAMUKA
11 MarnutHoe mosie.  DIEeKTpOMarHUTHAas 11 1 3 bubnuotexa [JOK
' WHITYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
21 MexaHndeckue M DJIEKTPOMArHUTHbBIE 9 0 1 bubnuorexa [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHndeckue HM  DJIEKTPOMArHUTHbBIC 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 Onika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OcHOBBI CIIeIHAIFHOM TEOpUHU 4 1 0 bubnuoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [[OK
4.1 DJIEeMEHTHI KBaHTOBOW ONITUKHU 6 0 0 https://m. edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpocre atoma 4 0 0 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE A1pO 5 0 0 bubnuoreka [IOK



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

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 Et?i?ﬁ%fii?ﬁ/ﬁf A1097c
Hroro no pazneny 7
Paznea 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 O06o0mraroree MOBTOPEHHE 4 g&?ﬁ;ﬁ;gﬁ}% 11c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka KoHT 1 Jata upposbie
/i Beero POJbHBIE PaKTHYECKHE H3ydenus nu@p
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl

®u3nka — Hayka O MPHUPOJIE.

1 Hayunble  meTonpl  NO3HAHMA 1 https://m.edsoo.ru/3c68e8ad
OKPYXAIOIIEro MUpa
Ponrp u wmecro  ¢usuku B
hopmupoBaHUHT COBPEMEHHOM

2 HAayyHOM  KapTHMHBI  MHpa, B 1 https://m.edso0.ru/8525e6d9
MPaKTUYECKOU JIeITEIIbHOCTHU
monei
Mexanuueckoe IBYDKEHUE.

3 OTHOCHTENIBHOCTS  MEXAHHHECKOTO 1 https://m.edsoo.ru/ab25722e
TIIBIDKECHUS. [Tepememnienue,
CKOpPOCTb, YCKOPEHHE

4 Pasromeproe MPAMOTHHEHHOC 1 https://m.edsoo.ru/4894alef
JIBIDKCHHE

5 Pagnoyckopentoe npamosmuenrioe 1 https://m.edsoo.ru/23alabee
JIBIDKCHHE

6 Croboanoe maxenme. Yckopenue 1 https://m.eds00.ru/9121c8a8
CBOOOIHOTO MaJeHUs
KpusonuneitHoe JIBIDKCHHE.

7 JIBIDKEHHE MaTepUajbHON TOYKH 1 https://m.edsoo.ru/c2756a45
110 OKPYXHOCTH
[IpuHuun OTHOCHUTEIBHOCTH

8 lNanunes. MHepuuanbHble CUCTEMBI 1 https://m.edsoo.ru/6e6f52b6

orcuera. [lepBbiit 3akoH HproTOHA



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6

Macca Tena. Cwia. IlpuHnun
cynepno3uiuu cui. Bropod 3akoH
HeroTona  nmns  martepHanbHOW
TOYKH

https://m.edsoo.ru/ed6e6¢c24

10

Tpetun 3akoH HeroTtoHa i
MaTepUaIbHbIX TOUYEK

https://m.edsoo.ru/4733331e

11

3aKOH BCEMHUPHOTO  TATOTEHUS.
Cuna TSYKECTH. [lepBas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/1e8ac978

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edso0.ru/127bf378

13

Cuna  tpenus. Koadounuent
TpeHus. Cuina COmpoTUBIICHUS NpPU
IBUKEHUM Teja B JKUIKOCTH WIIU
rase

https://m.edsoo.ru/345d6fa3

14

[ToctynarenbHO€ W BpamiaTeIbHOE
JBIKEHHE aOCOJIOTHO TBEPIOTO
Tena. MomeHT crel. [Inedo cuisl.
YcnoBusi paBHOBECHSI TBEPIOTO
Tena

https://m.edso0.ru/895793ea

15

Nmnynec maTepuanbHOM  TOYKH,
CUCTEMbl MAaTEpPHAIbHBIX TOYEK.
Nmnynbc cuibl. 3aKOH COXpaHEHUs
UMITyJbCa. PeakTUBHOE IBUYKEHHE

https://m.edsoo.ru/8fefedd9

16

PaGora u  MOIIHOCTH  CHJIBL.
Kunernueckas SHeprus
MaTepuaabHOW Touku. Teopema 00
M3MEHEHUU KMHETHYECKOW SHEpIUH

https://m.edsoo.ru/f4cfch76

17

[ToreHumansHas SHEPrusl.
[loTeHuManpHas >HEPIrUs YIPYyro
nepopMupoBaHHOU HPY>KUHBI.

https://m.edsoo0.ru/3571464d



https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/3571464d

[ToreHumaneHast  3Heprus  Teja
BOJIM3U TIOBEPXHOCTH 3eMITH

18

[TorenumanpHbIC 5
HETMOTEHIMaIbHble CWIbl. CBS3b
paboOThl HEMOTEHIUATBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOW
SHEPrud CUCTEMBI Tel. 3aKOH
COXpaHEHUS MEXaHUYECKOW
SHEpPruu

https://m.edsoo.ru/9d2f72c8

19

Jlaboparopnast pabota
«UccnenoBanue  cBA3UM  pabOTHI
CHJIBI c M3MEHEHHUEM
MEXaHMYECKOW DJHEPruu Teja Ha
MpUMepe PacTsHKEHUS PEe3MHOBOTO
KIYTa»

https://m.edso0.ru/13786138

20

KontponpHast pabora mo Teme
«Kunemaruka. /[luHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

https://m.edsoo.ru/f7dcdb46

21

OcHoBHbIE MOJIO’KEHUSA
MOJIEKYJISIPHO-KUHETHYECKO I
Teopun. bpoyHOBCKOE IBUKEHHE.

Auddysus

https://m.edsoo.ru/aecle3la

22

Xapakrtep JBHIKEHUS n
B3aHMOIEHUCTBUSI YaCTHII
BemecTBa.  Mojenu — CTPOCHHS
ra3oB, XKUIAKOCTEH M TBEPIBIX TEJ

https://m.edsoo.ru/bff83b67

23

Macca MOJICKYII. KommuectBo
BemiecTBa. IloctosHHas ABoraz[po

https://m.edsoo.ru/cdf5a4bl

24

TermoBoe paBHOBECHE.
Temmeparypa u €€ H3MepeHHE.
[IIkayia reMneparyp Llenbcus

https://m.edsoo.ru/e3ea87d3



https://m.edsoo.ru/9d2f72c8
https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/e3ea87d3

25

WUneanpusiii raz B MKT. OcuoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/e618e16d

26

AbcomoTHas  Temreparypa  Kak
Mepa  CpeoHEed  KUHETHUYECKOHU
OHCPTUHn JBUXCHUSA MOJICKYJI.
YpaBHeHue MenneneeBa-
Knaneiipona

https://m.edsoo.ru/6641clab

27

3akoH JlanpToHA. ["a30BbIE 3aKOHBI

https://m.edsoo.ru/e5ab1332

28

Jlaboparopnast paborta
«ccnegoBanue 3aBHCHUMOCTH
MCXKIAY MapaMeTpaMu COCTOSIHUA
Pa3peKEHHOTO Ta3a»

https://m.edsoo.ru/b3ef54e2

29

H3omporieccel B uacanbHOM raze u
uX rpaduyueckoe npeacTaBICHUE

https://m.edsoo.ru/69b2d137

30

Buyrpennsis SHEprus
TEPMOJIMHAMUYECKOH CHUCTEMBI H
CrocoObI e€’ W3MEHEHUSI.
KonnuectBo TemmoTsl U pabora.
Buytpennss SHEprus
OJIHOATOMHOTO MJICAJIbHOT'O T'a3a

https://m.edsoo.ru/d5a6ccfd

31

Bupl Teronepenaun

https://m.edsoo.ru/d8eacc95

32

VnenpHasa TEINIOEMKOCTD
BemiecTBa. KoOJIMYECTBO TEIUIOTHI
pu  Teruionepenaye. AnuadaTHBIN
npouece

https://m.edsoo.ru/8ef74adl

33

[lepBrbIii 3aKOH TEPMOAMHAMUKH U
€ro NpUMeHeHue K U30mpoIeccaM

https://m.edsoo.ru/facda34c

34

HeoOpatumocts  mporieccoB B
IIPUPOIE. Bropou 3aKOH
TEPMOJAMHAMUKHU

https://m.edsoo.ru/96ealcc3



https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/6641c1a5
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/b3ef54e2
https://m.edsoo.ru/69b2d137
https://m.edsoo.ru/d5a6ccfd
https://m.edsoo.ru/d8eacc95
https://m.edsoo.ru/8ef74ad1
https://m.edsoo.ru/facda34c
https://m.edsoo.ru/96ea1cc3

35

[Mpuamun  peiicteus u - KII/
TEIIOBOM MAIlINHBI

https://m.edsoo.ru/c9a7d139

36

Huxn Kapuo u ero KIIJ]

https://m.edsoo.ru/2al4cb15

37

DKOJIOTHYECKHE poOIeMbI
TEIUIOAHEPT €THKH

https://m.edsoo.ru/73caacch

38

O6o006maronuit YpOK
«Monexymsipras ¢usnka. OCHOBBI
TEPMOJUHAMUKN)»

https://m.edsoo.ru/3a67c55f

39

KontponsHast pabora mno Teme
«Momnekymsipaast ¢uznka. OCHOBBI
TEPMOIMHAMUKI

https://m.edsoo.ru/3a69ad11

40

[TapooOpazoBanne u KOHACHCAITHSI.
Hcnapenue n kunexnue

https://m.edsoo.ru/a6b9b69f

41

AOcoiroTHass ¥ OTHOCHUTEIbHAs
BJIAKHOCTH BO31yXa. HackleHHbIi
nap

https://m.edsoo.ru/f1f8c83f

42

Teepnoe teno. Kpucrammiyeckue u
amopdHbIe Tenma.  AHU3OTPOIHS
CBOMCTB  KpucTauioB. JKuakue
KPHUCTAJLIBIL. CoBpeMeHHbIE
MaTepuabl

https://m.edsoo.ru/fc913bea

43

[InaBneHre W  KpPUCTALIU3ALMA.
ViaenpHas TeII0Ta INIABJIEHUS.
Cybnumarnus

https://m.edsoo.ru/33dc65d2

44

ypaBHeHI/Ie TEMJI0BOro OajzaHca

https://m.edsoo.ru/bb4aec81

45

DJeKTpu3aIus Tell.
Dnektpuyeckud 3apsa. JlBa Buaa
AIEKTPUUYECKUX 3aps/I0B

https://m.edso0.ru/a8975218

46

[IpoBOgHUKH,  AMDIACKTPUKH U
MOJYITPOBOIHUKH. 3akoH

https://m.edso0.ru/37ed68d1



https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/73caacc6
https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/a6b9b69f
https://m.edsoo.ru/f1f8c83f
https://m.edsoo.ru/fc913bea
https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/37ed68d1

COXpaHEHHS AIIEKTPUYECKOTO
3apsia

47

B3aumoneuncrBue 3apsiioB. 3akoH
Kynona. Touyeunbn’
MEKTPUYECKUH 3apsT

https://m.edsoo.ru/e794dad8

48

Harnpsik€HHOCTE  AIEKTPUYECKOTO
nons. [IpuHnmm  cynepno3unuu
ANEKTpUUECKUX  noseu. Jlunum
HaIPsKEHHOCTH

https://m.edsoo.ru/c9451bee

49

PaboTta cui »MeKTpOCTATHYECKOTO
OJIS. TloTenmma. Pasznocts
IIOTCHIINAJIOB

https://m.edsoo.ru/ee5c7673

50

[IpoBogHWKH © JOUPJCKTPUKHA B
AIIEKTPOCTATUYECKOM ToJie.
JlsnexTpuueckas MpOHUIIAEMOCTh

https://m.edsoo.ru/3fab6c85

51

DnekTpoeMKoCcTh. KoHaeHcaTop

https://m.edsoo.ru/3daf6df9

52

DIJIEKTPOEMKOCTh IJIOCKOTO
KOHJEHCcaTopa. DHeprust
3apsHKEHHOTO KOHJEHCAaTopa

https://m.edso0.ru/8177e866

53

JlabopaTtopHas pabota "U3mepeHue
3IEKTPOEMKOCTH KOHAEHcaTopa"

https://m.edsoo.ru/86cc7f54

54

[TpunIun neicTBUsS U TPUMEHEHUE
KOHJICHCATOPOB, KOIHMPOBAJIHLHOTO
amnmnaparta, CTPYWHOTO MpHHTEpa.
DJIeKTpoCTaTUUYeCKas 3allnTa.
3a3zeMJIeHHE AICKTPOIPUOOpOB

https://m.edsoo.ru/57d2f644

55

DNEeKTPUYECKUA TOK, YCIOBHS €ro
cymectBoBaHus. [I0CTOAHHBIN TOK.
Cuia TOKa. Hanpsoxenue.
ComnpotuBnenue. 3akoH Oma s

https://m.edsoo.ru/5f18e57c
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y4acTKa Lenu

ITocnenoBsarensHOE,
napajuieIbHOE, CMEIIaHHOE
56 COCHUHCIHC HPOBO/THIKOB. 0.5 https://m.edsoo.ru/16e1d6f8
Jlaboparopras pabora «/3yueHue
CMEIIaHHOTO COCITMHCHWSI
PE3UCTOPOBY
Pabota " MOIITHOCTh
o7 ANIEKTPUYECKOTO  TOKa.  3aKOH https://m.edsoo.ru/deed7cd5
Jxoynsa-Jlenna
3akoH Oma JUTSt MMOJTHOM
(3aMKHYTOM) AIEKTPUYECKOU IIETTH.
KopoTtkoe 3aMBbIKaHHE.
58 JlaboparopHas paboTta 0.5 https://m.edsoo.ru/d27bfgb1
«M3mepenune DJIC ucrouyHmka Toka
u ero BHYTPEHHETO
COMPOTHUBIICHUS
PesepBHbiit  ypok. KonTposbHas
pabota o TeMe
59 "DnekTpoauHaMuKa" / https://m.edsoo.ru/635d6acd
Bcepoccuiickas MpOBEpOYHAas
pabota
O06o0maromuii YPOK
60 «BHeKTpOE[HHaMHKa» / https://m.edso0.ru/9752944d
Bceepoccuiickas MIPOBEpPOYHAs
paborta
DneKTpoHHAas MPOBOJAUMOCTh
TBEPIBIX METAIJIOB. 3aBUCHUMOCTH
61 CONPOTHUBIIEHUS  METAJULIOB  OT https://m.edsoo.ru/9e45fffd

TEMIIEpPaTyphbI.
CBepXxnpoBOIMMOCTb
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62

DNeKTpUYEeCKUd TOK B BaKyyMe.
CBouCTBa AIEKTPOHHBIX TYYKOB

https://m.edsoo.ru/1756¢cc11

63

[TonynpoBoaHMKH, UX COOCTBEHHAs
U [pUMECHas  IPOBOJUMOCTb.
CaoucrtBa p—~n-nepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/8caf19d3

64

DNEeKTpUUYECKUU TOK B pacTBOpax U
pacraBax AIIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIUAIINS.
DNEeKTPOIN3

https://m.edsoo.ru/2d19db3b

65

DJIEKTpUYECKMH TOK B  rasax.
CamocTosATEeTbHBIH u
HECaMOCTOSTEIbHBIN paspsn.
Mounnus. [lnazma

https://m.edsoo.ru/e95aclce

66

DNEeKTPUUYECKUE PpUOOPHI u
YCTPOWCTBA M WX MPAKTHYECKOE
npuMeHeHue. [IpaBwiia TEXHUKH
0€301MacCHOCTH

https://m.edsoo.ru/63cedfbc

67

KoutponpHas pabora mo Teme
«Onekrpocraruka.  [locTosiHHBII
JJIEKTpUUECKUA TOK. Toku B
Pa3IMYHBIX Cpellax»

https://m.edsoo.ru/858efadd

68

PezepBHbIit  ypok. OO6oOmIarommit
ypok 1o teMam 10 knacca

https://m.edsoo.ru/d44cf6f4

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

IlocTostHHBEIE  MarHuTel M HUX
B3aHUMO/ICHCTBHE. MaruauTtHoE
oJie. Bexkrop MarHuTHOU
WHAYKIUU. JIMHUM ~ MarHuTHOM

WHIYKIINU

https://m.edsoo.ru/dd28afld

MarauTHOE€ TOJI€ TPOBOJHUKA C
TOKOM. OneIT Opcrena.
B3anmopeiicTBiue MNpPOBOJHUKOB C
TOKOM

https://m.edsoo.ru/91ec1665

JlabopaTopHas pabota «3ydenwue
MarHWTHOTO TIOJSl KAaTYIIKA C
TOKOM)

https://m.edsoo.ru/cbb4e22c

JleiicTBue MarHMTHOTO TIOJSA Ha
MpoBOJMHUK ¢  TokoMm. Cuna
Awmrmepa. JlaGoparopnas pabota
«HUccaenosanue IEUCTBUS
MMOCTOSTHHOTO MarHuWTa Ha PaMKy C
TOKOM»

https://m.edsoo.ru/4c792b5c

JleiicTBue MarHMTHOTO IIOJSA Ha
JBUKYILYIOCS 3apSIKEHHYIO
gactuny. Cuna Jlopenma. Pabora
cuiibl JIopeHia

https://m.edsoo.ru/efd1d4f4

DneKTpoMarHuTHas WHIYKITHS.
IToTok BEKTOpa MariuTHOM
uHaykuuu. DJ1C uaykuuu. 3akoH

https://m.edsoo.ru/e89a67f1
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3JEKTPOMArHUTHOM AHIYKIAU
®dapages

Jlaboparopuas pabota
7 «Hccnenosanue SIBJICHUS https://m.edso0.ru/d6887aeb
AJIEKTPOMArHUTHOW WHTYKITHIY
NHAYKTUBHOCTD. SIBiaenue
CaMOUWHTYKIIHH. /C
8 CaAaMOWHTyKIIHH. DHeprus https://m.edsoo.ru/f4353eal
MarHuTHOTO TIOJII KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE MoJie
TexHnueckne yCTpoOMCTBA M HX
MIPUMCHCHHE: MOCTOSTHHBIC
9 MATHHTEL, DJICKTPOMATHHITEL, https://m.edsoo.ru/3eb8de3f
AJIEKTPOJIBUTATENb,  YCKOPHUTEIN
3JIEMEHTapHBIX YacTull,
WHIYKIIMOHHAs NeYb
O6oO0matromuii ypok «MarHuTHoe
10 oJie. DneKTpoMarHuTHas https://m.edsoo.ru/3a2fd5b6
WHIYKIHS
KoutponpHast pabGota mno Teme
11 «MarnutHoe ToJie. https://m.edsoo.ru/6de9c327
DNEeKTPOMarHUTHAs MHIYKLIHS»
CBoOoiHBIE MEXaHUYECKUE
KoJieOaHusl. ["apmonnueckue
12 KoJeOaHusl. VYpaBHeHue https://m.edsoo.ru/18c5f98f
rapMOHUYECKHUX KoJIeOaHuH.
[IpeBpaiieHue sHeprun
JlaGopaTopHas pabota
13 A SABHCHMOCTH https://m.edsoo.ru/73d43b2b

nepuojia MaJblx KoJiebaHuil rpysa
Ha HUTH OT JUIMHBl HUTU U MaccChl
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rpy3a»

14

KonebarenpHbIH KOHTYP.
CB0OOMHBIE  AIEKTPOMArHUTHBIC
KoJIeOaHus B UeaTbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaNoOrus MEXIy MEXaHUYCCKUMHU
u ANEKTPOMATrHUTHBIMHU
KOJIeOaHUSIMHU

https://m.edsoo.ru/a931b8b2

15

dopmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIruu B HACAJIbHOM
K0JIe0aTeIbHOM KOHTYpE

https://m.edsoo.ru/a7517812

16

[IpeacraBnenne o 3aTyXarolIHUX
KoJIeOaHUsX. BreinyxaeHnbie
MEXaHUYECKUE KoJieOaHusl.
Pe3onanc. BrinyxaeHHbie
3JIEKTPOMArHUTHbIE KOJIeOaHMsI

https://m.edsoo.ru/6ac54bc2

17

[TepemenHbId TOK.
CunycongaibHbIM  TEPEMEHHBIN
TOK. MOIIHOCT,  MEPEMEHHOI0
TOKa. AmmuurynHoe u
JNEUCTBYIOLIEE  3HAUEHUE  CHUJIBI
TOKa U HalpsHKEHUS

https://m.edsoo.ru/98fd794e

18

Tpanchopmarop. [IpousBocTso,
nepeaaya u norpebieHue
AIIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/5b6e7722

19

YCTpoHCTBO U MpaKTHYECKOe
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, I€HepaTopa MEepEMEHHOTO
TOKa, IMHUH 3JIeKTpornepeaay

https://m.edsoo.ru/1bb9e9bl

20

OKoJI0TrH4ecKue PHUCKH npu
IIPOU3BOJICTBE  DIIEKTPOIHEPTHH.

https://m.edsoo.ru/f751e3ad
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Kynerypa HUCIIOJIb30BaHUA
3JIEKTPOSHEPTUUA B TOBCEIHEBHOW
KU3HU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacrnpocTpaHeHUS. [Tepuon.
CKopocTh  pacHpoOCTpaHEHHUS U
JuinHa BojaHbL. Ilomepeuneie u
MIPOJIOJIbHBIE BOJHBI

https://m.edsoo.ru/f66aab18

22

3Byk. CkopocTh 3ByKa. I'poMKoCTh
3ByKa. BeicoTa ToHa. Tem0Op 3Byka

https://m.edsoo.ru/f344ef71

23

SHGKTPOMaFHI/ITHI)Ie BOJIHBI, nux
cBorcTBa u ckopocTh. lllkana
OJICKTPOMArdUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[TpuHIHATIEL panuoCBs3U u
TeneBUuAcHUA. PasButme cpencrs
cBs13U. Pagnosiokamuys

https://m.edsoo.ru/fae4débb

25

Kontponbnas padora «Konebanus
Y BOJIHBD)

https://m.edso0.ru/51921a96

26

[Ipsimonunelinoe
pacnpocTpaHeHHe CBeTa B
ogHopojHOM  cpene. ToueuHbri
HMCTOYHHK cBeTa. JIyd cBeTa

https://m.edsoo.ru/ecc67fbd

27

Otpaxenue CBeTa. 3aKOHEI
oTpakeHus cBera. lloctpoeHue
M300pakKCHUH B TUIOCKOM 3€pKaje

https://m.edsoo.ru/f93a7f3a

28

IIpenomnenne  cBera. IlomHoe
BHYTpEHHEE OTpakeHHe.
[IpenenbHbld  yrou [IOJIHOTO
BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru/b84d3bce

29

JlaGopaTopHas pabota

https://m.edso0.ru/63c67a56



https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd
https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/63c67a56

«M3mepenue [oKa3areist
IIPEJIOMIICHHUS CTEKIIa»

30

JIunsel. [loctpoenue nzoOpaxeHuit
B JiuH3e. PopMyna TOHKOUN JIMH3BI.
YBenuueHue JuH3bI

https://m.edsoo.ru/5472dd85

31

Jlaboparopnast paborta
«HccnegoBanne CBOMCTB
M300paKeHUH B JIMH3AX)

https://m.edsoo.ru/b3a2484b

32

Hucnepcusi  cBera.  CnoxHBIN
coctaB Oemoro cmera. [[Ber.
JlabopaTopHas paborta
«HabmoeHne nucnepcun cBeTay

https://m.edsoo.ru/faf7f386

33

WNnTtepdepenus CBETA.
Judpaxuus CBETA.
JudpakunonHas pemeTka

https://m.edsoo.ru/32d4c656

34

[Torrepe4HOCTh  CBETOBBIX  BOJIH.
[Tonspuzanus cBera

https://m.edsoo.ru/673347ce

35

Onrtuueckue MIPUOOPHI u
YCTPOWCTBA M YyCIOBHUSA  HX
0€3011aCHOTO IIPUMCHEHUS

https://m.edsoo.ru/9f12c94e

36

['panunbt MPUMEHUMOCTH
KJIaCCUYECKON MEXaHHUKHU.
[ToctynaTtel crenMaJbHOUW TEOPUHU
OTHOCHTEIBbHOCTH

https://m.edsoo.ru/b246554b

37

OTHOCUTENIHLHOCTD
OJHOBPCMCHHOCTH. 38.M€,I[J'ICHI/IG
BpPpEMCHHU U COKPAIICHHUC NJIMHbI

https://m.edso0.ru/368c57be

38

3Hepr1/1;1 n HUMITYJIBC
peJ'UITI/IBI/ICTCI(OI/Iv YaCTHIIbI. CBs3b
MacCChbI C 3HepFI/IeI/IV U HUMITYJIBCOM.

https://m.edsoo.ru/cdba9f4e
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DHeprust NOKos

39

KontponeHast pabora «OnTHKa.
OCHOBBI ~ cIIELUMAIBHONM  TEOpUU
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/46edc9e2

40

@®otonbl.  @opmyna  I[lianka.
DOHeprus U UMNynbC GpoToHa

https://m.edsoo.ru/eedc67f5

41

OTtkpbiTHE " HCCIIE0BAHUE
dbotordpdexra. Omnbiter A, T
CroneroBa

https://m.edsoo.ru/97eab8d4

42

3akoHsl (oTtordpdekra. YpaBHEeHHE
OuHmTedHa a1 ¢pororddexra.
«Kpacnas rpanuma» hotodddexra

https://m.edsoo.ru/2e768471

43

Hanenne cBera. Omnbeiter I1. H.
JlebeneBa. Xumnuyeckoe IEUCTBUE
cBeTa

https://m.edsoo.ru/e153c199

44

TexHuueckne yCTpOMCTBa u
MIPaKTHYECKOe MpUMEHEHUE:
(hoTOdNIEMEHT, (dhoTomaTUMK,
coJiHe4Hasi OaTapesi, CBETOIUO/T

https://m.edsoo.ru/e3ab6ea4

45

Pemrenne 3a1a4 o TEME
«IJIEMEHTHI KBAHTOBOI OITUKI)

https://m.edsoo.ru/fed96bc6

46

Mogaens atoma TomcoHa. ONBITEI
Pesepdopna mo paccesHuro -
gactul. IlmaHerapHas  Mojenb
aroma

https://m.edsoo.ru/ba433c76

47

[Tocrynare!l bopa

https://m.edsoo.ru/45ee9829

48

N3nyuenne u MIOTJIOLEHUE
(OTOHOB TpHU MepexoAe aToMa C
OJHOTO  YpPOBHS  DJHEpPruM  Ha
apyrou. Buabl ciekTpos

https://m.edsoo.ru/2b8a47f1
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49

BosnHOBBIE ~ CBOMCTBA  YacTHII.
Bounbl ne bpowis.
KopnyckyisipHO-BOTHOBOW
JTyaiu3M. CrnionTanHoe u
BBIHY)KJICHHOE M3JIy4CHHE

https://m.edsoo.ru/fa995ab1

50

OTtkpbiTHE panroOaKTUBHOCTH.
OnpbIThI Pesepdopna 1o
OTIPEJIETICHUIO cocTaBa
PAAOAKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ae3cad42

51

CpouctBa anb(da-, Oera-, ramma-
HA3ITYYEHHUS. Bnusiaue
pPaIMOaKTUBHOCTH  HAa  JKUBBIC
OpraHU3MBbI

https://m.edsoo.ru/421844c4

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oTormsl. Anwda-pacna.
DJIEKTPOHHBIK WU TO3UTPOHHBIW
Oera-pacnaj. ['aMma-u3iydeHue

https://m.edsoo.ru/28f5e132

53

DHeprusi CBsI3U HYKJIOHOB B sIJIpe.
Snepusie  peakuuu.  SAnepHbIA
peakTop. [TpoGnemerl,
MEePCIEKTHUBBI, 9KOJIOTHYECKHE
ACIEKTHI SICPHOHW SHEPTCTHKHU

https://m.edsoo.ru/66b9f3el

54

DneMeHTapHbIe YaCTHUILBI.
OtkpeiTHE 1O3UTpPOHA. MeTobl
HAOMIOJIEHUS W PETUCTpaluu
3JIeMEHTapHbIX YacTul. Kpyriblii
CTOJI «DyHaaMeHTalbHbIE
B3aMMOJICUCTBHS. EnuucrBO
(bu3nYeCKOU KapTUHBI MUPa»

https://m.edsoo.ru/e9fdd819

55

Oranel  pa3BUTHUA  aCTPOHOMHH.
[IpukinagHoe u

https://m.edso0.ru/47714642
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MHPOBO33PEHUYECKOE 3HauYEHUe
actpoHomMuHd. Bun 3BE31HOTO HEOA.
Co3Be3aus, ApKue 3BE3/IBI,
IUIAHEThI, UX BUAUMOE JBUKECHHUE.
ConneuHas cucrema

56

Cosmane. CosHeuHast aKTHBHOCTD.
Uctoununk »sHeprun ConHua u
3BE3]T

https://m.edsoo.ru/2aeae422

57

3BE31HbI, nx OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/BI TJIABHOW
MOCJIeI0BAaTeNILHOCTH. BHYTpeHHEE
ctpoenue 3B€31. CoBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUN
u 3Borony CoJIHIIA U 3BE3]T

https://m.edsoo.ru/87fe5a43

58

Mneunbii  Ilytb  —  Hama
lNamakTuka. [Tonoxenune u
newxkenne ComaHina B [amakTuke.
lNanaxktuku. YepHbie ObIpHI B sApax
raJlakTUK

https://m.edsoo.ru/b483a86f

59

Bcenennas. Pa3sOeranue rajiakTuk.
Teopus Bousbiioro B3pbIBA.
PenukroBoe W3JIy4CHHUE.
MeraranakTuka

https://m.edsoo.ru/8bdaf7d2

60

Hepemennsie poOIIeMbI
aCTPOHOMHHU

https://m.edsoo.ru/dec5d24b

61

KontponpHast pabota «OmeMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

https://m.edsoo.ru/fblfaeda

62

O6o06maromuit ypok. Poib ¢pusuku
U aCTPOHOMHUHU B 3KOHOMUYECKOU,
TEXHOJIOTUUYECKOM, COLMAJILHON U
THUYECKON cdepax AesaTenbHOCTH

https://m.edsoo.ru/6b1b47b9
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YCJI0BCKa

63

O6o06maromuii ypok. Pons u Mmecto
¢u3MKH W aCTpOHOMHH B
COBPEMEHHOM HAaydyHOW KapTHHE
MuUpa

https://m.edsoo.ru/2522c6cf

64

O6o006maronuit YPOK. Ponb
¢buznueckoit TEOpUn B
(GbopMHUpPOBAHUM TMPEICTABIECHUN O
(buznyeckoil KapTUHE MUpa

https://m.edsoo.ru/cfd73796

65

O6oOmaromuii  ypok.  Mecto
¢u3HyecKoil KapTUHBI MHpa B
obmem pamy COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTABICHUN O TPUPOJIE

https://m.edsoo.ru/81ad3288

66

PesepBHbIil  ypok. MarnutHoe
noJie. DJIeKTpOMarHuTHast
WHIYKLINS

https://m.edsoo.ru/6e59e3eb

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHeIHabHOM TEeOpuu
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/c637b146

68

Pezepubiii YPOK. KBanroBas
¢uznka. J1eMEeHTbl aCTPOHOMUU U
acTpopu3nKu

https://m.edsoo.ru/324d4c87

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

1. ®uzuka. 10 kinacc. Mskumes I'.4., Byxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. — M.: AO «IIpocsemienuey, 2025.

2. ®uzuka. 11 xknacc. Mskumes ['.4., Byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. — M.: AO «IIpocsemenney, 2025.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. ®usuka. 10 xmacc. Meroauueckoe mnocobue / IlerpoBa M.A.,
Kynpssues B.B. — M.: AO Ilpocsemenue, 2022.

2. [loypounsie pa3padoTku no ¢usuke. 11 kiacc (yHuBepcaibHOe
u3nanue) / B. A. Bonkos. M3narensctBo «Bako», 2020.

3. Pemenue 3amay nmo ¢uszmke Ha KoMmmbioTepe. KHura mis yuurens/
B.A. U3Bo3unkoB, A.M. Cnyukuii. M.: [Ipocsemienue, 1999.

4. ®poHrtanpHble JabopaTopHble 3aHsATUA MO ¢u3uke B 7—11 kmaccax
o011eo0pazoBaTeIbHBIX YUpEeXKACHUN | KHUTa it yaurtens / B.A. Bypos u np.;
noxa ped. B. A. byposa, I'. I'. Hukudoposa. — M.:: «IIpocserienuey»: «YueOHas
nuteparypa», 1996.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChbI CETH
HMHTEPHET

1. Poccuiickoe oopazoBanue. deaepanbHbiii mopTai. https://ro-edu.ru/

2. l'ocynapcTBeHHbIe 00pa3oBaTeNIbHBIC CTaHapThl. WWW.School.edu.ru

3. Enmunas xomnmekius 1u@poBBEIX  00pa30BaTENBbHBIX  PECYpPCOB
www.school-collection.edu.ru/

4. CeTh TBOPYCCKUX YUHTEICH. WWW.it-n.ru

5.  @ectuBasib  megaroruyeckux — ujaed  «OTKPBITBIA  YPOK».
www .festival.1september.ru

6. JKuBas  ¢Qusmka: oOywaromas mporpamma.  http://www.int
edu.ru/soft/fiz.html

7. Ypoku (100737094 c VCHOJIb30BAHUEM HNuTepHera.
http://www.phizinter.chat.ru/

8. @usmka.ru. http://www.fizika.ru/

9. ®dwusuka: koyuieknus onbIToB. http://experiment.edu.ru/

10. dusuka: AIEKTPOHHAS KOJUTCKITHS OTIBITOB.
http://www.school.edu.ru/projects/physicexp
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