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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBAHMM K pe3ysibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHoi pabodeil mporpamMmbl BOCHHMTAHHS U
KOHLEMIMU NpenojaBanus yueOHoro npeaMera «dusnka» B 00pa3oBaTebHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3YIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl 1O (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 pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanuzanuu  MEXIPEIMETHBIX CBs3el (U3MKH C EeCTECTBEHHO-HAyYHBIMU
yu4eOHBIMM TpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
($u3MKKU Ha ypOBHE CpeAHEro oOLIero oOpa3zoBaHUsl, IIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHSI Kypca (PU3UKH: JINYHOCTHBIE, METallpeIMETHBIE, NpEeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHUpYEMBIE pE3yJbTaTbl OCBOEHHS Kypca (u3MKM Ha 0a30BOM

YPOBHE, B TOM UHUCJIE [IPEIMETHBIE PE3YJIBTATHI [0 rojiaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1mo rogam o0y4eHuUs.

dusrka Kak Hayka o HamOoyiee OOIMMX 3aKOHAX MPUPOIBI, BHICTyMas B
KayecTBe Y4YeOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaa B
cucreMy 3HaHMU 00 okpyxkaromem wupe. IlkompHBIM Kypc Qu3nKn —
CUCTEMOOOpa3yIoIUi  JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (U3MUECKHe 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SBIICHUH,
M3ydaeMbIX XUMHEH, Owmosioruei, pusmdueckor reorpadueid m acTpOHOMHEH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHHMM OIpeaesseT
XapakTep W pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe IHEPreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHs HOBBIX MAaTE€PUAJIOB C 3a/JaHHBIMU
cBOCTBaMU u Jpyrux. HW3ydeHue QUMK BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B
dopmMupoBaHue yMEHHUH TPUMEHITh HAy4YHBIH METOJ TMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIEOBaHUM.



B ocHoBy kypca (usuku s YpOBHS CPEIHEro OOIIero oOpa3oBaHUS
MOJIOKEH PSII HMJIEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLMIBI €ro
MOCTPOEHUSI.

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

Hoes cenepanuszayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca (U3HKU
o0beUHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuszayuu. EE peanuzaius mpearnosiaraeT UCIMOJb30BaHUE
I'YMaHUTapHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢uzuku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMUECKUMHU MPOOIeMaMH.

Hoess npuxnaownoii uanpasenrennocmu. Kypc GuU3uku mpeamnoiaraet
3HAKOMCTBO C UIIMPOKMM KPYIrOM TEXHHYECKHMX M  TEXHOJOTHYECKUX
NPUJIOKEHU I U3yUYEHHBIX TEOPHU U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKU U TEXHOJIOTHUM, a Takke 00CYX IACHUS
npoOsieM  palMoHaJbHOTO  MPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOMH
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHET0 OOIIEero
oOpaszoBaHus SABIAIOTCS pusznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpe ToCcTpoeHUs (pr3ndeckoil Teopun, posin GyHIaMEHTAIBHBIX 3aKOHOB
U TPUHLOUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [JI1 ONUCAHMUSI ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-ACITENbHOCTHBIM TOAX0A B Kypce (U3MKH peanusyeTcs
IIPEXJE BCEro 3a CYET OpraHu3aliy SKCIIEPUMEHTAIbHOW JEATEIbHOCTH
oOyuatouuxcs. Jns 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCIOJB30BaHUE
CUCTEMBbl (PPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M Ja0OPAaTOPHBIX
paboT, KOTOophle B MporpaMMe Mo (u3uke OOBEAWHEHBI B OOLIWH CIHCOK
YYEHMUYECKHX MPaKTHUYECKHX pPa0oT. BpljeneHne B yKa3aHHOM IIEpeyHe
71a00paTOpPHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJIA U OLIEHKH, OCYILECTBIIAETCS
y4acTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAsid U3  OCOOEHHOCTEH
IJIAHUPOBAHUSI U OCHalleHuss kabuuera ¢usuku. IIpu sTomM obecneunBaercs
OBJIaJIcHUE OOYyYaIOIIMMHCSI YMEHUSMH IPOBOJUTH KOCBEHHBIE H3MEPEHMS,



WCCIICIOBAaHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH U TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPENIOKECHHBIX THIIOTES.

Bonbioe BHMMaHuE yaemsieTcs PEIICHUI0 PAacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu aTOM 175 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 3aJ1a4H 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 33/1aHMsl Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUNA W
MPOIIECCOB B OKPYXAIOIICH JKU3HH, TpeOyrolue BbIOOpa GU3NIECKOW MOJIEIH
IUTS CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ tpeboBanusimu PI'OC COO k wmartepuansbHO-
TEXHUYECKOMY OOECTIeUeHHUI0 ydeOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpEIHEro OO0IIero 0oO0pa30BaHUsl OJKEH H3ydaThCs B
YCTIOBHSIX TIPEAMETHOTO KabnHeTa (PU3UKU WM B YCIOBUSX WHTETPHUPOBAHHOTO
KaOMHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (u3uku
JOJIKHO OBITh HEOOXOaUMOE JTabopaTopHOE O0OpYIOBaHUE MJIS BBITIOJHEHUS
yKa3aHHBIX B MPOrpaMMe IO (PU3HKE YUYCHHYECKHX IMPAKTUYECKHX paboT u
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallMOHHOE 000pYyJOBaHUE (POPMUPYETCSI B COOTBETCTBUM C
OPUHIMIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€cleYrBaeT IOCTaHOBKY
HEePEeYUCIEHHBIX B IporpaMme Mo (U3MKe KIIOUEBBIX JAEMOHCTPALMH s
UCCIICZIOBAHNS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, OHMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOOpyIOBaHHE JISI YYEHHYECKHX TMPAKTHUYECKUX padoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
71a00paTOpHOro OO0OpPYNOBAaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MIPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE LIUPPOBBIX J1a00paTOpuil.

OCHOBHBIMH LIETISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIIOTCS:

e (opMHpOBaHHE HMHTEpPECa M CTPEMJICHUS OOYYaroIIMUXCS K HAyYHOMY
U3yYEHHUIO MPHUPOJbI, PA3BUTHE WX HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e Dpa3BUTHE TMPEJICTAaBICHUH O HAyYHOM METOAEe [MO3HaHUS U
(GopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIEHUS K OKPYXAIOUINM
SBJICHUSIM;

e (GOpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
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, TEXHUKU U TEXHOJIOTU .

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

npuoOpeTeHne  CUCTeMbl  3HaHUHW 00  o0mux  usnueckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHsAX, BKIOYas  MEXAHHUKY,
MOJICKYJSIDHYIO (U3HUKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHH TPUMEHSITh TEOPETUUYECKHE 3HAHUS IS
0oObsSICHEHUs (PUBMYECKUX SBJICHUN B TMPUPOAEC U ISl TPUHATHUSA
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB PEIICHHUS pPa3IWYHBIX 3ajad C SBHO 3aJlaHHOU
dbu3uYecKor MoJeNblo, 3a7ad4, MOAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3JlaHue (PU3NUECKON MOJICIH, aJICKBAaTHOU YCIIOBUSM 3a]1a4H;
NOHUMaHue (PU3NUYECKUX OCHOB U NMPUHITUIIOB JCHCTBUS TEXHUUYECKUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, HUX BIHMSHUA HaA
OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMU CaMOCTOSITEIBHOTO TJIaHUPOBAHUS U IPOBEACHUS
(bu3MUeCcKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmaiuu,
ONpEIENICHNs JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

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

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETO
obpaszoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacos (2 yaca B HEAEIIO),
B 11 kacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMmme mo (uU3MKe MEepevyeHb JTa0OpAaTOPHBIX WU
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JENaeT BBIOOD
MPOBEICHNUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00yJaronuXxCs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

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

MopaenupoBanue pu3HUECKUX sIBICHUH U npolieccoB. Hay4yHble 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 NMPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

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 KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M M[EPEMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintHoe nBuxeHue. JIBH)KEHHME MaTEpUAIIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW II0 MOJYJII CKOpPOCTBIO. YTIIOBas 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.

HaGnronenne nBrkeHus: Teia, OPOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

Vyenuueckuii akcnepumenm, 1abopamopHsie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHSI C  LEJIbI0  ONPEIACICHHS
MTHOBEHHOM CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXKIYy MYTIMHU, NPOMJICHHBIMU TEIOM 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

[Ipuaiun  otHocutensHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

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

3akoH BceMupHoro TtsaroteHus. Cuna Tsokectu. IlepBas kKocmuueckas
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
TpeHus. Cuiia CONpOTUBIICHUS MPU IBUKECHUH TEJa B )KUAKOCTH UJIU Ta3e.

[TocTtynaTensHOE M BpamaTeabHOE ABMKCHUE 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.



CpaBHEeHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHUS.

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 o0pasiie, oT ux aedopmaruu.

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 sHeprus matepuanbHOM Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

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

[loTennuanbpHple W HENOTEHIUaIbHble  cUibl.  CBsI3b  paboOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXAaHWYECKON >HEPruH CHCTEMBI TEIL.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJIOMET, KOTED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aGCOMIOTHO HEYNMPYTOTro yAapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3u pabOThl CUJIBI C U3MEHEHHEM MEXaHMYECKOU
SHEPIrUH TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MoJsiekyasipHas pu3suKa ¥ TepMOAMHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIEC TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOH TEOpUU U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep



JIBUKCHUS WU B3aUMOJECHCTBUs YACTHL[ BelIeCTBA. MOJENIU CTPOEHHUS TIa3o0B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mojeneil. Macca u pasmepsl Monekyl. KomuuectBo Bemiecta. IloctostHHas
ABorazpo.

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

Mogens wuaeansHoro ra3a. (OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKON TEOpUHU HJCAIbHOrO raza. AOCOMIOTHAs TeMmreparypa Kak Mepa
CpelHeW KWHETHMYECKOW SHEPruM TEIUIOBOTO JBM)KEHHUs vacTtull raza. Illkama
temneparyp KenbBuHa. ['a3oBble 3akoHbBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlaneroHa. M30mpoiiecchl B HACaIbHOM ra3e ¢ MOCTOSTHHBIM
KOJMYECTBOM  BellecTBa. [ 'paduueckoe TpeaAcCTaBICHUE  HU3OIMPOIECCOB:
U30TepMa, U30X0pa, u3oodapa.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

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

OnpiTel 10 MU PY3UHN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

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 sxcnepumenm, 1abopamoprsie pabomsl

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoarHamuueckas cucTema. BuayTpenHss SHEPrus
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJI€AIbHOIO Tra3a.
Buzapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3IyUYeHUE. Y IebHAA
TEIUIOEMKOCTh BellecTBa. KoanuecTBO TEIUIOTHI TPU TEILIONEpeaaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHue nepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccoB B MPUPOJIE.

TeroBble  MamuHbL.  [IpUHIUIBI ~ JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpruu B TEIUIOBBIX MamnuHax. KoadduiueHt mone3Horo
nevictBus TerioBod mamuHbl. [lukn KapHo u ero xko3d@uiMeHT moyie3HOro
JeNUCTBHS. DKOJIOTMYECKUE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, 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  sHeprum  (TeMmepaTypbl) Telda  MOpH
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 eeuwjecmea. Dazoevie nepexoovl

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

Teépmoe teno. Kpucrammmyeckne u amopdubie Tena. AHU3OTPOIUS
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, KAJTIOPUMETP, TEXHOJIOTUU MOJTYUEHUSI 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 Ten. OJNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaoB. [IpoBOHMKH, TUAJIEKTPUKUA U TOJYINPOBOJHUKUA. 3aKOH COXPAHEHHUS
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 omekrpocratnueckoro moissg. [lorenuman.  PasHocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne ycTpoHCTBa M IMPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOTI,
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, PACCTOSHUS MEXIY HUMHU U TUAJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUUECKU TOK. YCJIOBHUSL CYUIECTBOBAHHUS JIIEKTPUYECKOIO 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 JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

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

DJIEKTpOHHAsT ~ MPOBOAUMMOCTh  TBEPJBIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W TNPUMECHas  MPOBOJAUMOCTh
noJiyripoBoAHUKOB. CBoMcTBa p—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

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

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

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

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTh CONPOTUBIICHUS UUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

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

3aBUCHUMOCTH COMPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 351eKTpOABMKYILEN CUIIbl HICTOYHHKA 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,
OMoJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOIOB HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HaYYHbIH (aKT, TUIoTe3a, pu3nuecKas BeJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SIKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pellleHHEe CHCTEMbl YypaBHEHHM, JMHEWHAs QyHKUUA,
napabona, runepbosia, HuX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLHUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonozus: Mexanmdeckoe IBMKEHUE B HKUBOM mpuposae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIlleCTBa, MOJIApHAs Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX Te,
KHUJIKOCTEN M ra3oB, 3JIEKTPUUYECKHE CBOMCTBA METAJJIOB, JIEKTPOJUTHYECKAS
AYccOoLUalys, ralbBaHHKa.

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

Texnonocus: peoOpa3oBaHKUE IBUKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOJIIMITHUKH, HCIIOJIb30BaHUE 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, U  HAHOTEXHOJOTMH, DJEKTPOCTaTHYEeCKas  3allluTa,
3a3eMIIeHUe 3JIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJIbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKa
Tema 3. Maznummnoe none. IneKmpomacHuUmMHaAA UHOYKUUA
IlocTostHHBIE MaruuThl. B3anmMoaelcTBHE IIOCTOSHHBIX MarHHTOB.
MarauTtHoe mnosie. BekTtop MarHUTHOM WMHAyKUMU. [IpuHOUMII Cyneprno3uuuu
MarHuTHBIX NoJied. JInHuM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHOM
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTHoe T1OJ€ MPOBOJHHMKA C TOKOM. KapThHa NMHUN WHIYKIUU
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTymiku ¢ TokoMm. Omnbeir Opcrema. BzaumopeiictBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAalpaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBiieHUE. JIBH)KEHUE 3apsiKEHHOMN
YacTHIIbl B OTHOPOJIHOM MarHuTHOM mnose. Pabota cuinbl Jlopenia.

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

BuxpeBoe snekTpuueckoe mojie. IJIEKTPOABMKYIIAS CUJIa WHIAYKIUMUA B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAaMOMHIYKIMU. OJEKTPOABMKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHUYecKHe yCTpOWCTBA M MPAKTUUECKOE IMPUMEHEHHUE: ITOCTOSIHHBIC
MArHuThl, 3JICKTPOMArHUTBI, AJIEKTPOIABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, THAYKIIMOHHAS T1€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIUW MAarHUTHOTO TOJIS.

B3aumonericTBre 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.

Vuenuueckuii sxcnepumenm, rabopamophule pabomoi

N3yyeHne MarHuTHOTO MOJISL 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 cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIEOaHMS.
I"apmonunyeckue konedanus. Ilepuon, yactora, aMImIuTyaa U ¢asza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckui MasITHUK. YpaBHeHue
rapMoOHMYECKUX KosiebaHui. I[lpeBpalieHne SHEPruM TpPU TAPMOHUUYECKUX
KOJIeOaHUSIX.

KoneGarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
ujealIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHUYeCKUMHU U
ANEKTPOMarHuTHeIMU KoJjiebanusiMu. @opmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aTyxawmux  KojiebaHUsiX.  BbIHYXJeHHbIE
MexaHuuyeckue KosiebaHusi. Pe3onaHc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJIeOaHusl.

Ilepemennblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh
NEPEeMEHHOr0 TOKa. AMIUIUTY/IHOE W JECHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaTPSKEHUS.

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 NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeIay.

Jlemoncmpayuu

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

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

Pe3onanc npu mnocneqoBaTEIbHOM COEAMHEHUM PE3UCTOPa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUM 3JIEKTPONEepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEPHOJAa MabIX KOJCOAHWI Tpy3a Ha HHUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.



UccnenoBanne nNEepeMEHHOr0 TOKa B I[ENA W3 IOCIEA0BATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNIHbBLE 60IHbL

Mexannueckue BOJHBI, yclIoBUs pacrnpoctpaHenus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JJuHA BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJHEI.
WuTtepdpepentus u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B ajekTpoMarHuTHOM BOJIHE.
CBoiicTBa JEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIICHUE, TTOJISIpU3alus,
nudpakius, uarepdepenius. CKopocTh dEKTPOMAarHUTHBIX BOJIH.

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

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMAarHUTHOE 3arPsI3HCHUE OKPYKAIOIIEH CPeIbl.

TexHuveckne ycTpoMCTBA W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YIbTPa3BYKOBas JUArHOCTHUKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u 1upakiini MEXaHUMIECKUX BOJIH.

3BYKOBOH PE30HAHC.

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

HccienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)XCHHUE,
mpesioMJIeHUEe, Oospu3anus, Tudpakius, “HTephepeHITHS.

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 MPEJIOMIIEHUSI CBeTa. AOCOJIOTHBIN
rnokasarens npenomiieHust. [lonnoe BHyTpeHHee otpaxenue. [IpenensHpiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

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



ColOuparomiue u paccewBaromue JIuUH3bl. 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.

BonunoBast ontuka. Mutepdepenuus cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBust HaOIIOEHUS MaKCUMYMOB MU MHHUMYMOB B HHTEphEpEeHIHMOHHON
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

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

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, Tu(paKImoHHas peméTka, moJIpoul.

Llemoncmpayuu

[IpsmonuHeliHOEe pPacpOCTPAHEHUE, OTPAKEHUE U TPEIOMIICHHE CBETA.
OnTuueckue mpuOopshI.

[TonHOEe BHYyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHinm crera.

HaGmonenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue cniekTpa ¢ MOMOLIBIO ITPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

HaGmonenne nucnepcuu cBeTa.

Pa3zgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH

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

OTHOCUTENBPHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHH U
COKpAILICHUE JIJIVHBL.



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 cBs3M 3HEpruM (POTOHA C €ro YacTOTOM.
DOHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienosanue 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: (POTORIIEMEHT,
doTonaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

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

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OmnbiTel Pe3epdopra no paccessHUuIO o -4acTHII.
[Lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue w mornoiieHune
(GOTOHOB TIpH TEpexo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cnekTpoB. CIeKTp ypoBHEW SHEPTUU aTOMa BOAOPOIA.

BonnoBeie cBoiicTtBa yactul. Bomnbel ge bpowns. KopryckynsapHo-
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.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

Habnronenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTb CTPOCHMS sapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1mo  ompeneneHu0  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 MO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHblie 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 HAOJIIOICHUS U PETUCTPALIUU FTIEMEHTAPHBIX 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. Co3Be3aus, sipkue 3BE3MBI, IIAHETHI, 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 —
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. Tunbl ranaktuk. Papuoramaktvku u kBasapbel. UEpHBIE ABIPHI B
SIApax rajakTHK.



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
dbuzndeckor Teopur B POPMHUPOBAHUU TPEACTABICHUN O (PU3UYECKON KapTHUHE
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 COJEPKATEIIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMu MaTEeMAaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUMOTEe3a, (PU3NUECKasi BEITUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pemwieHHWE CUCTEMBl YpPaBHEHUW, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC DIIEMEHTAPHBIX (DYHKIHMH, MpU3HAKA
MoI00UsT TPEYTrOJILHUKOB, OMpPENeNieHNE IUIOMIAAN TUIOCKHX (QUryp u o0bEéma
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, KPUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

l'eocpaghusi: mMarHuTHBIE TMONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JNWHUU DIEKTPOIIEpeNady, TEHEpaTop IEPEMEHHOr0 TOKa,
JJIEKTPOJABUIaTElb, HHAYKIMOHHASA I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenegon, CBY-neuyb, NpOEKIMOHHBIA annapar, BOJOKOHHAs OITHKA,
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) [JODKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

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 TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTOo  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  TO3MIIMK  OOydarommerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAWIIMOHHBIX OOIIEYETOBEYECKHX T'YMAHHUCTHYECKUX M
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPABIICHHHU B 00pa30BaTEIbHON OpraHU3alluy;

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 TpaXXAaHCKOU UJICHTUYHOCTH,
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 OIICHWBAThH CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENbHOCTHA YYEHOTO;



OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOUas OJCTETUKY 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 SKOJIOTHIECKIX pooIIeM;

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) HIEHHOCTH HAYYHOTO MO3HAHUSL:

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;
ONPENIENIATh eI NESATCILHOCTH, 3aJ1aBaTh IMMApaAMETPbl U KPUTEPUU HUX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
(U3UYICCKUX SBIICHUSAX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



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

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 BHJAMH JCATCIBHOCTH IO ITOJYYEHHUIO HOBOTO 3HAHUS, €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, HAaXOJIUTh 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 (POPMYITUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BATEIIBHOM
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 IPEIMETHBIX 00JIaCTeH;

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 THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISITH MOUCK, aHAIIH3,
CUCTEeMaTH3alMI0 U WHTEPIPETAII0O WHOOPMAITUN PA3IUYHBIX BUIOB U (HopM
MIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

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



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

co37aBaTh TEKCThl (PU3MYECKOIO COAEpP’KaHMUS B pa3IMUYHBIX (hopmaTax C
y4€TOM Ha3HAYeHUs MHPOpMalMM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MpEACTABICHUS U BU3YyaIH3aLIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIICHHE Ha ypokax (U3MKHM U BO BHEYPOYHOUH
IeSITeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKM KOH(MIUKTHBIX CHTyallMid W 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 BOZMOXKHOCTEH KaXKJIOTO YJICHA KOJIEKTHBA;

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

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIISITh TO3UTHBHOE CTPATETMUYECKOE MOBEJIECHUE B Pa3IMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PeryjisiTUBHbIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYIIECTBIIATh TIO3HABATCIBHYIO  JEATCIBHOCTH B
obmacth (U3MKKM H aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh M
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
(u3MKK, TOCTOSHHO TMOBBINIATH CBOW 00pa30BaTENbHBIA M KYJIbTYPHbBIN
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,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IOHUMAaTh  CBOE

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

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

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



SMIIATUH, BKIIOYAIONIEH  CIMOCOOHOCTh IOHMMATh 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(DJIUKTBHI.

NPEAMETHBLIE 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 HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKH U
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 TBEPABIX TeEI,
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  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JBIXKEHHE TI0
OKPY)KHOCTH, WHEpHHs, B3auMojehcTBue Tten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel TpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE pPaBHOBECHE, UCIIAPEHUE, KOHJICHCAIUs,
IUIaBJIEHUE, KpUCTAIIM3AalUsl, KHUIIEHWE, BIAXXHOCTh BO3AyXa, IIOBBIIICHUE
JNABJICHUS Ta3a IpPU €ro HArpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapamMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAHMYECKOE JIBUKCHUE, UCTIONb3YSl (PU3NUECKUE BETUUHHBI:
KOOpAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIA,
UMITYyJIbC ~ Te€Ja, KHUHETHYeCKas  DJHEprus, IOTEHUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCKass MOIIHOCTb, MPU OMUCAHUM MPABUIBHO
TPaKkTOBaTh (PU3UYECKHUI CMBICH HUCIOJIb3YEMbIX BEIUYUH, UX O0O3HAYEHUS 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



KUHETHYECKAs DHEPIUs Xa0THYECKOT O JBUKECHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJMYECTBO TEILIOTHI, BHYTPECHHSSA
sHeprus, padora Traza, KOIPPUUMEHT TMOJE3HOro JEHUCTBUS TEIUIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICH
UCIIOJIb3yeMbIX BEJIMYUH, UX OOO3HAUYEHHUS] W €IUHULbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUUMHAM;

ONMCHIBATh  M3YYEHHBIE  JJIEKTPUYECKHUE  CBOMCTBA  BEHIECTBA U
ANIEKTPUUECKHUE SIBICHHS (MPOILECChl), HUCHOJb3Yd (PU3NYECKHUE BETUYMHBI:
ANEKTPUUYECKUH 3apsl, IEKTPUUECKOE MOJIE, HANPSHKEHHOCTD MOJISI, HOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; NPHU OMUCAHUU NPABWIBHO TPAKTOBATH (U3HUECKUIA
CMBIC]I HCTIONB3YEMBIX BEIWYUH, UX OOO3HAYEHUS W E€JIWHULbI; YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU;

aHANMM3UPOBATh  (U3UYECKUE TMPOIECChl W  SBICHUA, HCHOJb3YA
¢u3nueckre 3aKOHbI U MPUHIMIBL: 3aKOH BcemupHoro tarotenus, [, 11 u III
3aKkoHbl HpIOTOHA, 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,
IpY ATOM pPa3IndaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE
BBIpA)KEHUE U YCIIOBUS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3indaTh YCJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHMS
B ITOBCEIHEBHOM »KU3HU,

BBITIOJIHATD SKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UUYECKUX SBICHUH U
IIPOLIECCOB C MCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX HU3MEPEHHUH, IIPU ITOM
dbopmynupoBaTh mpobiieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOIO 00OpYIOBaHUS, NMPOBOJUTH OMBIT U
(GopMyIupOBaTH BHIBOJIBL;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpPEHUS (PU3MYECKUX BEJINYUH,
OpU 3TOM BHIOMpATh ONTHUMAJBHBIM CIOCOO HM3MEpPEHHS U HUCIOJIb30BaTh
W3BECTHBIE METO/Ibl OLICHKH MMOTPEMIHOCTEN U3MEPEHU;

UCCIIEJIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKMMM BEJIMYMHAMHU C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKcHpOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BU/JI€ TAOJIML U TpaUKOB, 1€JIaTh BEIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;



co0JIro1aTh MpaBuia OE30MacHOro TpyAa MpU MPOBEACHUU UCCIIECIOBAHUI
B paMKaX y4yeOHOTO JKCIEepUMEHTa, YU4EOHO-UCCIEA0BATENBCKOW U MPOEKTHOM
NEATeIbHOCTH € HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1a60paTOPHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
UCIIONB3Yysl (PU3MYECKHE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHajlu3a YCIOBUS
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/1auu: 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,
UHTEpPOpEeTallMd 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, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOUIEro MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHON KU3HU
Uil obecrieueHus  0€30MACHOCTH  MpU  OOpallleHHMW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHUSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTUYECKOTO MOBEJICHHS B OKPYKAIOILIEH 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
paccMaTpuBaeMoi IPOOIEMEL.

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 PAa3BUTUM COBPEMEHHOM TEXHHUKHU U
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,



siepHasi MOJIEJb aToMa, HYKJIOHHAs MOJ€b aTOMHOIO siJpa MpU PELICHUU
(puznueckux 3anay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MpOIEcChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUYCCKas
MIPOBOJUMOCTh, TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBHS TOKa,
B3aMMOJICCTBHEC  MAarHWTOB, DJJICKTPOMArHUTHAs  WHIYKIUSA, JIEHCTBUC
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBFDKYIIUICS  3apsj,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE DPACIpPOCTPAHCHUE
CBETa, OTPAKCHHUE, TpeJoOMIICHUEe, MHTepdepeHIus, Tu(PaKIUsI | TOJISIPU3AIUI
CBeTa, nucnepcus cBeta, potodnekTpuueckuid apdext (hotorddekxt), cBeToBOE
JaBJ€HUe, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma BOJOpOAa,
€CTCCTBCHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIKMCHIBATh M3yUYEHHBIC CBOWCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  JJICKTPHUECKYI  IMPOBOJMMOCTh  PAa3IMYHBIX  Cpex) M|
AJICKTPOMArHUTHBIC SIBJICHHS (ITPOIIECCHI), UCTONB3Ys (DM3NYCCKUE BETUUYMHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOe
CONPOTHUBIICHHE, PAa3HOCTh MOTEHIMATOB, 3JIEKTPOJBIDKYIIAs Cuia, paboTa
TOKa, WHAYKIMS MarHUTHOTO Tmois, cuia Awmmnepa, cuia Jlopenia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs DSJIEKTPUUYECKOTO U MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3aps U Cujia TOKa B
npolecce TapMOHMYECKHX  DJIEKTPOMArHUTHBIX — KoyieOaHUM,  (POKyCHOE
pPacCTOSIHME M ONTHYECKasi CUjia JIMH3bI, IPU OMUCAHUM MPABWIBHO TPAKTOBAThH
(Gu3MYECKHl CMBICT HUCIOJB3YyEeMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTHUMH BEJIMUYUHAMU,

OMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS W MPOIECCHI, 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 BEIWYMH, UX OOO3HAYEHUS W €IWHUIIBI, YKa3bIBaTh
dbopMyInbl, CBS3BIBAOIINME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMUUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECCH W SBICHUSA, HCIOIB3YSA
¢du3nueckre 3aKOHBI W MPUHIUTIBL: 3aKk0H OMa, 3aKOHBI MMOCIEI0BATEIFHOTO U
MapaJjIeIbHOTO COCAMHEHHS TMPOBOJHHUKOB, 3akoH JDxoyns—Jlenma, 3akoH
ANEKTPOMAarHUTHOM WHAYKIMHM, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa st Goroaddexra, 3aKOH COXpAHEHUsI SIHEPTUHU, 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 (IPaHULIbI, 00JIaCTH) NPUMEHUMOCTH;

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
IIPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OIBIT U
dbopMyIHpPOBATH BHIBOIBI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEPECHHS (DU3NUECKUX BEIUYMH,
Ipyu 5TOM BBIOMPATh ONTHUMANBHBIM CIMOCO0 HM3MEPEHHS M HCIOJb30BaTh
U3BECTHBIC METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMI: MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (UKCHPOBATH
PE3yNbTAThl OTYYEHHON 3aBUCUMOCTU (DU3MYECKUX BETUYUH B BHUJIE€ TAOJIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOmro1aTh NpaBmiia 0€30MacHOTO Tpyda MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKON U MPOEKTHOM
NESTENBbHOCTA  C  HWCIOJNB30BAaHUEM  H3MEPUTEIBHBIX  YCTPOUCTB U
1a00paTopHOro 000PYI0BAHUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (HU3UYECKOM MOJICIbIO,
UCTIONB3Yys (PU3WYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/ladyd BBHIOMPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (DU3UYECKUE BEIUYUHBI U
dbopMyIbl, HEOOXOAUMBIEC JUTsl €€ PEIIeHUs, MTPOBOAUTH PACUETHl M OIEHUBATH
PEANBHOCTD MOJIYYCHHOTO 3HAYCHHS (PU3MUECKON BETUINHBI,

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMIOYKY PACCYXKIEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh ~ MPU  pEUlIeHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
WHOOPMAITMOHHBIE  TEXHOJOTWW  JJIi  TIOWCKAa, CTPYKTYpHUPOBaHHSI,
WHTEPNpPETallid W TPENCTaBIeHUS y4eOHOW ©  HAayYHO-TIOMYJISIPHOMN
uHOpMaIMK, TOJYYCHHOW W3 PA3IUYHBIX HMCTOYHUKOB, KPUTHYECCKHU
aHAJM3UPOBATH MOJyYaeMyI0 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 HAyKH, B OOBICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MUpa, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TTOBCETHEBHOU KU3HU
s obecrieueHus  0€30MAacHOCTH MpU  OOpallleHHuH ¢ Tnpudbopamu U
TEXHUYECKUMU YCTPONCTBAMH, JUISl COXPAHEHUS 3JI0POBBS U COOJIIOJICHUS] 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 CHUTYyalUsAX, aJeKBaTHO
OIICHWBAaTh BKJAJ  KaXJO0r0 W3 YYaCTHUKOB TPYNILI B  pelIeHUe
paccMaTtpuBaeMoi IPoOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
W3WKa ¥ METOJII HAYYHOTO TTO3HAHHS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > 1 0 https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Auraica ! 0 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Utoro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 9 0 1
TEOpUHU https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1 0
OCHOBBI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuorexa [IOK



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

@da3oBbIe IEPEXOBI

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

Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMHUKA
bu6mmoreka [{OK
4.1 6) 10
fleKTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpUYECKUN TOK. ToKM 12 bubnuorexa [JOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nudpoBbIie
Ne i/ pasi Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4eCcKUe U JIEKTPOMArHuTHBIC 9 0 1 bubnuoreka [IOK
' KOJIe0aHus https://m.edso0.ru/7f41c97¢c
29 MexaHW4eCcKHe U 3JIEKTPOMArHUTHbBIE 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBBI CIEIMATIBHOW TE€OpUU bubnuoreka [JOK
3.1 4 1 0
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 0 0 bu6mmoreka [JOK



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

bu6mmoreka [{OK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHO® SIPO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?[i?/l;lr?wfgsig 8/I§f41097c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Et?[i?;;f;{:)grclﬁﬂlwk
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K bI HOSH:)HI/IS[ 1 0 0 brbmorexa [OK
v g https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEero MUpa
Ponb u mecto pusuku B
OPMHUPOBAHUHU COBPEMEHHOU
2 i)ap HOI;I KapTHHBI IVII)I/I a, B 1 0 0 Bubamorexa [JOK
yi p N pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AeSITeTbHOCTH
monei
MexaHnueckoe OBUKEHUE.
OTHOCHTENBHOCTh MEXaHUYSCKOTO bubmuorexa [JOK
3 1 0 0
nerokenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE
4 PaBHOMEpHOE NpsIMOJIMHENHOE 1 0 0 bubnuoreka [JOK
IBUKECHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSIMOIMHEWHOE bubnunoreka [JOK
5 1 0 0
IBUKECHUE https://m.edsoo.ru/ff0c372e
CBoOosiHOE MageHue. Y CKopeHue bubnuoreka [JOK
6 1 0 0
CcBOOOIHOTO MaJIcHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonmHelHOE IBHKEHUE. 1 1 0 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBM)KEHHE MaTepuaIbHOU TOYKH 110
okpyxHocTu. KonTposipHas paboTa
"MexaHnyeckoe BUKeHHue"

https://m.edsoo.ru/ff0c3ada

[IpyuHIHAII OTHOCUTENBHOCTH

bu6mmoreka [IOK

8 Tamanes. HHepuUH ILHBIC CHCTEMBI https://m.edsoo.ru/ff0c3be8
otcuerta. [lepBblii 3akoH HeroToHA
Macca tena. Cuina. [Tpunuun
9 CYIEPIIO3UINH cril. Bropon 3akoH bubmorexa HOK
5 https://m.edsoo.ru/ffOc3be8
HproTona a1 MarepuaibHOW TOUKH
10 Tperun 3akoH HeroToHa 1151 bu6moreka [IOK
MaTepHaTbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHPHOTO TATOTCHHUSI.
11 Cuna Tsoxectu. [lepBas Bubamorexa [JOK
https://m.edsoo.ru/ff0c3d00
KOCMMYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment
13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [JOK
JIBIDKECHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
Ypok-uccnenopanue
"[loctynaTenbHOE U BpamaTeabHOE
14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bubmuoreka [JOK
tena. MoMmeHT cuiel. [lnedo cuibl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBeCHs TBEPIOTO
Tena"
15 Nmnynsc MmaTepuanbHOU TOUKH, bubnuorexa LIOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CUCTEMBI MaTEPUAIIbHBIX TOYEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCca. PeakTuBHOE IBH)KEHHE

https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepuaabHOU Touku. Teopema 06
W3MEHEHUH KHHETHUECKOW SHEPTUn

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[ToTeHumanpHas SHEPTHS YIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenumansHas 3HEPTUS TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTennmanepHEIE U
HEMOTEHIUAJIbHEIE CHIIBL. CBSI3b
paboTHl HEMTOTEHITUATIBHBIX CUJI C
H3MEHEHHEM MEXaHUYECKOU
SHEPTUH CHUCTEMBI TeJ. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPTHUH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHCHUEM MEXaHUYECKOH
SHEPTUU Tella Ha IpuMepe
pacTsHKEHHS PE3UHOBOTO KI'yTa)

https://m.edsoo.ru/ff0c478c

20

KonTponpHas paboTa mo Teme
«Kunemaruka. Jlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXaHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

OcHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO U

bu6mmoreka [IOK

21 Teopuu. bpoyHOBCKOE NBHXKEHUE. https://m.edsoo.ru/ff0c4dc2
Auddysus
Xapakrep ABUKECHUS U

22 B3AHMOJICHCTBHS YACTHIL BEIIECTBA. https://m.edsoo.ru/ffOc4dc2
Mopenu cTpoeHus ras3oB.,
KHUJKOCTEH U TBEPABIX TEI

23 Macca monexysr. Koxiriectso https://m.edsoo.ru/ffOc4dc2
BemecTBa. [loctosiHHas ABoraapo
TernmoBoe paBHOBECHE.

24 Temnepatypa u e€ nsmepeHue. https://m.edsoo.ru/ff0c4dc2
[Ixana Temneparyp Llenbcus

o5 Wneansueiii raz B MKT. OcHOBHOE bu6moreka [IOK
ypaBuenue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak
Mepa CpelHEe KUHETUYECKOM

26 SHEPTHUH JIBYDKCHHS MOJICKYIL. bubmmorexa [IOK

https://m.edsoo.ru/ff0c511e

YpaBHenue Menpeneena-
Knaneiipona

27 3akoH JlanibToHA. ["'a30BbIE 3aKOHBI https://m.edsoo.ru/ffOc511e
JlaGoparopnas pabora

28 «Hecie0BamHe 3aBHCIMOCTH https://m.edsoo.ru/ffoc511e
MEXKy TapaMeTpaMu COCTOSIHUS
Pa3peXKEHHOTO ra3a»

29 N3omnpoueccel B HacaILHOM rase u bubnuorexa LIOK

ux Fpa(bI/I‘-ICCKOC MNpEaACTaBJICHUC

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Buyrpenussa sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
CTIOCOOBI €€ U3MEHEHHS.

bu6mmoreka [IOK

30
KonunuectBo Temnots! u padoTa. https://m.edsoo.ru/ff0c5952
Buyrpennssa sHeprus
0JITHOATOMHOTO HCAJIbHOTO ra3a

bubmmorekxa [{OK
31 B
HARL Teriotiepetatin https://m.edsoo.ru/ff0c5¢c36
VY enpHast TENI0EMKOCTh BEILIECTBA.

32 KonndecTBo TEMIOTHI MpH bubnuorexa [JOK
Terionepenaye. AauadbaTHbIM https://m.edsoo.ru/ffoc5¢36
rpotecc

33 [TepBrIil 3aKOH TEPMOAMHAMUKHN U bubnuoreka [JOK
€ro NpUMEHEeHHE K U30Ipoleccam https://m.edsoo.ru/ff0c5efc
Heob6patumocTs mporieccoB B

34 npupojae. Bropoii 3akon Bubamorexa [JOK

pupoze. BTop https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU

35 [Tpuniun nevicteus u KI1/{ bubnuorexa [JOK
TEIIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT https://m.edsoo.ru/ff0c600a
6] 0

37 HOTOTHHCCRILE HPODIEMEH https://m.edsoo.ru/ff0c600a
TEIUI0PHEPTeTHKU
O6o0maromuii ypok

38 «MOJ‘II:K JII;JIl Ha;}IIp ¢u3uka. OCHOBBI Bubmmorexa LIOK

VP ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHUKI
39 KonTponpHas pabota o Teme Bubmmorexa LIOK

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MonexynspHas ¢pusuka. OCHOBBI
TEPMOIMHAMHUKI

[TapooOpa3zoBanue v KOHICHCAIIHSL.

bu6mmoreka [IOK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHTEIIbHAS
41 BJIQXKHOCTE Bo3ayxa. HaceImeHHbIi bubnmorexa LOK
yxa. - https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucrannmueckne u
aMmop(dHbIe Tes1a. AHU30TPOIUSA
42 CBOI/IIi((Ji")FB KPHCTAJIOB }Knp KHe brbmorexa OK
P A https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMeHHbIE
MaTepHuabl
[TnaBneHne U KpuCTAIIU3AIHA.
43 VY aenbHas TEIIIOTA MIJIaBICHUS Bu6amorexa [JOK
s ’ https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6moreka [IOK
44 v eHHUEe Te o
PABHCIHE TCIIOBOTO bajtarca https://m.edsoo.ru/ff0c6820
DJIeKTpU3aIus Tell. DINEKTPUUECCKUN
45 3apsi. JIBa BHaa 3JIEKTPUYCCKHUX bubmorexa HOK
DA A P https://m.edsoo.ru/ff0c6bcc
3apszIoB
[IpoBOAHMKH, AUITIEKTPUKH U
46 IIOJIYIIPOBOJIHUKH. 3aKOH bubnuorexa [IOK
COXpAaHEHUS IEKTPUIECKOTO https://m.edsoo.ru/ffOcébcc
3apsa
B3aunmoeuncrBue 3apsi0B. 3aKoH
. . bubmuoreka [JOK
47 Kynona. ToueuHbIW 31€KTPUUECKUN

3apsin

https://m.edsoo.ru/ffOc6ced
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Hanpsik€HHOCTB JIEKTPUYECKOro
nons. [IpuHnmn cyneprnosunuu

bu6mmoreka [IOK

48
3NEKTpUYECKUX noseu. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 nois. [lorenmuan. Pasaocts bubnmorexa LOK
’ ’ https://m.edsoo.ru/ff0c6f00
IMOTEHI[HATIOB
IIpOBOHHUKH M TUDIEKTPUKA B
50 3J'IpeKT OCTATUYECKOM n(f)ne bubnmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JlvanexTprdueckas MpOHUIIAEMOCTh
bu6moreka [IOK
51 DaexTpoeMkocTh. KoHIeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DIJIEKTPOEMKOCTH MIIIOCKOTO
52 KOHIeHCcaTOpa. DHEPrus bubmmorexa LOK
pa- P https://m.edsoo.ru/ff0c72c0
3apsOKEHHOTO KOHJIEHCAaTopa
JlaGopaTtopHas pabora "U3smepeHue
53 P "p P P " https://m.edsoo.ru/ff0c72c0
ANEKTPOEMKOCTH KOHCHCATOpa
[TpunIMn neicTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO
54 amnmapara, CTpyWHOTO MPUHTEpa. https://m.edsoo.ru/ff0c72c0
DneKTpoCcTaTUYECKas 3alluTa.
3a3eMJIeHHE AICKTPOIPUOOpOB
DNEeKTPUYECKUN TOK, YCIIOBHS €r0
cymiectBoBaHus. [10CTOSHHBIN TOK.
55 Cuna toka. Hanpsbxenue. https://m.edsoo.ru/ff0c72c0

Conpotusnenue. 3akoH Oma Jist
ydacTka 1enu
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[TocnenoBarenbHOE, MapaLICIbHOE,
CMEIIAHHOE COEUHEHNE

56 poBOAHKUKOB. JlaboparopHas bubmmorexa [OK
https://m.edsoo.ru/ff0c74f0

pabota «/3y4eHrne CMEIIaHHOTO
COCIIMHEHUS PE3UCTOPOB)»
PaboTa u MomHOCTH

S7 ANEKTPUUECKOTO TOKA. 3aKOH brbmmorexa [OK

https://m.edsoo.ru/ff0c7838

Jxoyna-Jlenna
3axon Oma 1 [TOJIHOH
(3aMKHYTOM) AIEKTPUIECKOM IIETIH.

58 KopoTkoe 3aMbikanue. bubnuoreka [JOK
JlabopaTtopHnas pabota «3mepenne https://m.edsoo.ru/ff0c7ae0
OJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTUBIICHUS

59 PesepBHbIit ypok. bubnuoreka [IOK
"OnexkTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
O6o0maromuii ypok

60 «DNEKTPOTMHAMHKAY / bubnuorexa [JOK
Bcepoccuiickas npoBepoyHast https://m.edsoo.ru/ff0c88be
pabota
DNeKTpOHHAs IPOBOAUMOCTD

61 TBEPIBIX MCTAILIOB. 3aBHCHMOCTS https://m.edsoo.ru/ff0c88bhe
COMPOTHUBIICHUS METAIIJIOB OT
Temiiepatrypbl. CBEpXIIpOBOIUMOCTh

62 3H6KVT PHACCKHH TOK B BAKYYME. https://m.edsoo.ru/ffOc88be
CBoucTBa AIIEKTPOHHBIX MTyYKOB

63 ITomynpoBoAHUKH, UX COOCTBEHHAs bubnuorexa LIOK
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U IpUMECHasl IPOBOAUMOCTb.
CowucTBa p—N-miepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEeKTpUYECKUU TOK B pacTBOpax U

64 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
KonTposbHas pabora no teme

65 «Onexkrpocraruka. [locTosTHHBIN 1 bubnuotexa [JOK
anexkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3INYHbIX Cpelax»

DJIEKTPUYECKUU TOK B ra3ax.

66 CaMOCTOSITeNIbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITENIbHBIUA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DneKTpuYecKue MpuOOopsl U

67 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

68 PesepBHbIil ypok. O600maronuit 1 bubnuoreka [JOK
ypok 1o teMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kourpoububie | IIpakTHyeckue Aara tudposbie
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoThbI pecypest
[TocTostHHBIE MAarHUTHI M KX

1 B3auMo/ieiicTBrue. MarauTHoe 1oJie. 1 0 0 bu6morteka [IOK
BexTop MarHUTHON MHIYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MaruuTHO€ 1oJie MPOBOIHUKA C

9 TokoM. OnbIT Dpcrena. 1 0 0 bu6moreka [IOK
B3anmopelicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenune

3 MaFHETHOf")O noiﬂ KaTyIHKI/Iy: 1 0 1 Bubamorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOMY
JlelicTBME€ MarHUTHOTO TOJIST Ha
MPOBOJHUK ¢ TOkOM. Cuia Amrmepa.

4 JlaGopaTopHas pabota 1 0 1 bubnuoreka [JOK
«UccaenoBanue nercTBUA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy €
TOKOMY
JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYILYIOCS 3apSKEHHYIO 1 0 0 bubnuorexa [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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ONEeKTpOMarHUTHAsE UHIYKIHS.
IToTox BEKTOpa MarHUTHOMN

6 uaaykiuu. DJ1C uHAyKIun. 3aKoH https://m.edsoo.ru/ff0c9df4
AIEKTPOMArHUTHOW MHTYKIIHH
®dapanes
JlaGoparopnas pabota
7 «HccnenoBanue ABICHUS bubmorexa HOK
. https://m.edsoo.ru/ff0cal50
AJIEKTPOMArHUTHOW WHTYKITHIDY
NHayKTUBHOCTB. SIBIEHUE
camonuaykimu. DJ1C
8 CaMOI/IHJIYKIII/II/I Bfile U bubmmorexa LOK
YU, SHED https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISt KaTyIIKH C
TOKOM. DJICKTPOMArHUTHOE TI0JIe
TexHuyeckue ycTpoicTBa U X
MIPUMCHECHHE: TTIOCTOSTHHBIC
MAarHHUThI, DJIEKTPOMArHUTHI,
9 P https://m.edsoo.ru/ff0ca600
AJIEKTPOIBUTATEN b, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
O06o00maromuii ypok «MarautHoe
10 oJjie. DIeKT Ol\i’:FHI/ITHa}I bubmnorexa [IOK
' P https://m.edsoo.ru/ff0cab82
WHTYKITHSI
KoHTposbHas padoTa 1o Teme
bubmuoreka [JOK
11 «MaruuTHoe 1oJe.
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHUTHAs WHIYKIHS
12 CB00OOHBIC MEXaHUYCCKUC bubmuoreka [JOK

KoJIeOaHMSI. FapMOHI/I‘-IeCKI/Ie

https://m.edsoo.ru/ffOcaf06
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Kosiebanus. YpaBHEHUE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

13

JlaGoparopnast pabota
«MccnenoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

https://m.edsoo.ru/ffOcaf06

14

KonebaTenbHbIW KOHTYP.
CB0OOHBIC PJIEKTPOMArHUTHBIC
KoJIe0aHus B UI€aTLHOM
KoJiebaTeIbHOM KOHTYpE.
AHAJIOTHS MEKy MEXaHUICCKUMHU
Y DJIEKTPOMAarHUTHBIMA
KOJIeOaHUIMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H
COXPaHEHHUS SHEPTUU B UJICATHBHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBienue o 3aTyxarmmux
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYEeCKHE KOoJieOaHus.
Pe3onanc. Beinyx1eHHbIE
ANIEKTPOMArHUTHBIC KOJICOaHMS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.
CuHyconalbHbIU IEPEMEHHBIA
TOK. MOIITHOCTH IEPEMEHHOIO
TOKa. AMIUIUTYTHOE U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34
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l[eI/IVCTBYIOH_ICC 3HA4YCHHUEC CUJIBI TOKA
W HalIPsDKCHUSA

Tpancdopmarop. [IponsBoactso,

18 nepeaaya u norpedieHue https://m.edsoo.ru/ff0cbd34
JNEKTPUYECKON JHEPTUn
Y CTpOUCTBO U MPAKTHUECKOE

19 IIPUMEHEHHE IEKTPUIECKOTO bubnuorexa [JOK
3BOHKA, T€HEPATOPA EPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, IMHUM AJIeKTpoIepeaayd
DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.

20 Kynbrypa ncnosnb3oBanus https://m.edsoo.ru/ff0cc324
AIIEKTPOIHEPTHH B MOBCEAHEBHOU
KUZHU
MexaHn4yecKkue BOJIHBI, YCIOBUS

acrnpoctpadenus. Ilepuon.
21 IéKoppoCTLppatcnpOCTp'clIE)IeHI/Iﬂ u bubmorexa HOK
https://m.edsoo.ru/ffOcca54

JuirHa BoJiHbl. [lonepeunsie u
IIPOJIOJIbHBIE BOJHBI

29 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubnuorexa [JOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX

23 CBOMCTBA M cKopocTh. [1Ikana bubmmorexa [JOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMMIBI paguOCBsI3U U

24 TeneBuieHus. Pazputue cpeacTs https://m.edsoo.ru/ffOccfe0

CBs3U. Pagnosokanus
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KonTtponsnas padora «Konebanus

bubnuoreka [IOK

25
Y BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmonurHeHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJIHOM Cpee. bubnuotexa [JOK
TodeuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHBI
27 oTpaxkeHnus ceta. [loctpoenue bubmorexa HOK
P . P https://m.edsoo.ru/ff0cd4e0
M300pakKeHUH B TUIOCKOM 3epKaje
[Ipenomnenne ceera. [TonHoe
28 BHYTPEHHEE OTpaKEHUE. bubnuoreka [IOK
[IpenenbHBIA yroa NoJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpPaKeHUS
29 JlabopaTtopHnas pabota «3mepenne bubnuoreka [IOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue n3o0pakeHMi
30 B JIuH3e. DopMysia TOHKOH JIMH3BI bubmorexa HOK
P FOPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4yeHue JuH3bI
JlaGopaTopHas pabota
31 «HccnenoBanue CBONMCTB https://m.edsoo.ru/ffOcddle
M300paKeHUH B INH3AX)
Hucnepcus cBera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.
32 B https://m.edsoo.ru/ffOcddle
JlaGopaTopHas pabora
«HaOnroneHue qucnepcuu cBeTay
33 WnTepdepeniys ceera. bubnuorexa [IOK

Hudpaxmus ceera.

https://m.edsoo.ru/ffOced22
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Hudpaxuonnas pemeérka

HOHGpG‘IHO CTb CBCTOBBIX BOJIH.

bu6mmoreka [{OK

34 [Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudOpsI U

35 YCTPOICTBA M YCIIOBUS UX https://m.edsoo.ru/ffOcf02e
0€30MacHOTO MPUMEHEHUS
['panu1Ipl MPUMEHUMOCTH

36 KJIACCHYECKOW MEXAHUKH. bubnuorexa [JOK
[ToctynaTel cnenuaTbHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH

37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmmorexa LOK

https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKpAIllEHUE AJTUHBI
DHEpPrusi 1 UMITYJIbC

38 PENATUBUCTCKOW YacTullbl. CBA3b bubnuoreka [JOK
MAaCCBhI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KontponbHas padoTa «OnrTuka.

39 OCHOBBI CHIEITUATBHON TEOPUH bubmorexa HOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIHOCTH»

40 ®oronsl. ®opmyna Ilnanka. bubnuorexa [IOK
DHeprus U UMNynbc GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCTIEI0BAHNE Bu6morexa [IOK

41 Qoroopeexra. Ombrrst A. T https://m.edsoo.ru/ffOcffc4
CroneroBa

42 3akoHsl hoTorPdexTa. YpaBHEHHE bubnuorexa [IOK
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DunmrerHa i Gotodrddekra.
«Kpacnas rpanuna» poroaddexra

https://m.edsoo.ru/ff0d015e

JaBnenne cBera. OnbiTe [1. H.

. bu6mmoreka [{OK
43 JlebGeneBa. XuMu4ecKoe JCHCTBHE httos://m.e dsocI)_.Iru /600446
CBeTa
TexHuueckne ycTpoicTsa u
44 MPAKTHHCCKOC MPHMEHCHHE: https://m.edsoo.ru/ff0d04a6
($hoTORIEMEHT, (POTONATUUK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agay mo teme bu6moreka [IOK
«DIIEMEHTHI KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcora. OTBITHI
46 Pezepdopna o paccesnuro a- bubnuoreka [IOK
yactull. [Inanerapnas mozens https://m.edsoo.ru/ff0d091a
aToma
bu6moreka [IOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u norjomnieHme
48 (hOTOHOB MpHU MEPEX0JIe aTOMa C bubnuoreka [JOK
OJHOTO YPOBHS SHEPIUU HA JPYroMu. https://m.edsoo.ru/ff0dOafa
Buner ciektpoB
BonHOBBIE CBOMCTBA YaCTHII.
Boausr ne bpouns.
49 KopnyckynspHo-BoTHOBOUW Bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIoOHTaHHOE U
BBIHY)K/ICHHOE HU3JIy4€HHE
50 OTKpbITHE PaIUOAKTUBHOCTH. bubnuorexa [IOK
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OmnbiThl Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBA
PaAOAKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2

51

CporicTBa anbda-, 6era-, ramma-
n3iy4eHus. BiausHue
PaJIMOAaKTUBHOCTH HA )KUBBIC
OpTraHU3MBI

https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DIEKTPOHHBIN U IO3UTPOHHBIN
Oera-pacnaj. ["'aMma-u3ydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B sIJIpe.
SnepHbie peakuuu. AnepHbId
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DNIeMEHTapHBIE YACTULIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOJIOJICHUS ¥ pEeruCcTpaliu
3JIEMEHTAapHBIX YacTull. Kpyribiit
ctos1 «OyHaMeHTaIbHbIE
B3auMoOJeucTBUA. EAnHCTBO
(bu3nYecKOU KapTUHBI MUpa»

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

55

Oransl pa3BUTHS aCTPOHOMMH.
[IpuknagHoe 1 MEUPOBO33PEHUYECKOE
3HAaUEHUE acTpoHOMUU. Bun
3B€31HOTO Heba. Co3Be3us, IpKue

https://m.edsoo.ru/ff0d0e38
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3BE3/bI, INIAHETHI, UX BUINMOC
nerokenne. CoaHeyHas cucreMa

56

Connne. ConHeuHas aKTUBHOCTD.
NcTtounuk sneprun CosiHIA U 3BE3]T

https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIEI0OBATEIbHOCTU. BHYTpeHHEee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABIICHUS O MPOUCXOKICHIUT
u >Bostrornu CoJIHIIA U 3BE3]

https://m.edsoo.ru/ff0d1356

58

Mneunsin [1yre — Hama
lNanaktuka. [Tosnoxenue u
newxkenne ComHna B ['amakTuke.
lanaxktuku. YepHbie ABIPHI B AIpax
TaJaKTUK

https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3z0eranue raimakTuk.
Teopust bosbiioro B3peIBa.
PenukToBOC M3MyUCHHE.
MeraranakTuka

https://m.edsoo.ru/ff0d1356

60

Hepemennsie npo0iembl
aCTPOHOMHUHU

https://m.edsoo.ru/ff0d0e38

61

KonTponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

https://m.edsoo.ru/ff0d0e38

62

Oo6o6maromuit ypok. Ponb Gpusuku
1 aCTPOHOMMH B 3KOHOMHUYECKOU,
TEXHOJIOTUUECKOM, COITUATbHOM U
ATHYECKOH cdepax NesTeIbHOCTH

https://m.edsoo.ru/ff0d0e38
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YCJI0BCKa

63

O6o6maromuii ypok. Pois 1 Mmecto
(GU3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE
Mupa

https://m.edsoo.ru/ff0d0e38

64

O6o0matomuii ypok. Poib
¢buznueckoil Teopuu B
($hopMHUpPOBAHUHU TPEICTABICHHM O
(buznyecKkoi KapTuHe MUpa

https://m.edsoo.ru/ff0d1356

65

Ob6o6maromuit ypok. Mecto
(bu3HYECKO KapTHHBI MHpa B
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJICTABICHUN O IPUPO/IE

https://m.edsoo.ru/ff0d1784

66

Pe3epBHbIil ypok. MarHuTHOE MOJIE.

DneKTpoMarHuTHast MHIYKITUS

https://m.edsoo.ru/ff0d1784

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuun
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/ff0d1784

68

Pesepurbiii ypok. KBantoBas
¢buznka. DIeMeHThl aCTPOHOMHH U
acTpopu3UKu

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MpUMEpPax poJib U MECTO (U3MKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOW KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKM U  TEXHOJIOTMM, B  IPAKTHYECKOU

NEeITeNbHOCTH JII0JIEN

10.2

Y4uuThIBaTh TpaHULBl [PUMEHEHHUS] H3YYEHHBIX (DU3HUECKUX
MOJIENEN: MaTrepuanbHas TOYKA, WHEpLUMaIbHAs CHCTEMa OTCUETA,
a0COJIIOTHO TBEPJOE TENO, MICATbHBIA Ta3; MOJEIU CTPOCHHS
ra3oB, JKHJIKOCTEN U TBEPHBIX TEJ, TOYEUHBIN AIEKTPUUECKUHN 3aps]T

— IIpU pelIeHnu GU3NYECKUX 3aa4

10.3

Pacno3naBath ¢usnueckue sBJICHUS (MIPOIECCH) U OOBACHATH MX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETHYECKOM
TEOPUH CTPOCHHS BEUIECTBA U JICKTPOJHMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE  TIPSIMOJIMHEHHOE  JIBMKEHHUE, CBOOOIHOE
najiecHue  TeJ, JBWKCHHE T1I0  OKPY)XHOCTH,  WHEpIHS,
B3auMojielictBue Ten; auddysus, OpOyHOBCKOE JBUKEHUE,
CTPOCHHE JKUJKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMA Tell MPU
HarpeBaHuM (OXJIAXKCHHH), TEIJIOBOE pPaBHOBECHE, HCIApCHUE,
KOHJICHCAIHS, IJIaBJICHUE, KPUCTAUIN3alUs, KATICHUE, BIAYKHOCTh
BO3/lyXa, IOBBIIICHUE JABJICHUS ra3a IpPU €ro HarpeBaHUH B
3aKpBITOM COCY/IE, CBSI3b MEXKIYy NapaMeTpaMH COCTOSIHHS Ta3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMO/JICHCTBUE 3apsaa0B

10.4

OnuceiBaTh MEXaHHYECKOE ABUIKCHUC, HCIIOJIb3Ys (bHSH‘ICCKHe
BCIINYHHBI: KOOpAuHara, nyTh, MNEpEMCIICHUC, CKOPOCTD,
YCKOPEHUEC, Macca TeCja, CHJIa, HMIIYJIbC TCJId, KHHCTHYCCKAA
OHEpTru:, INOTCHIMAJIbHAasA SHEprus, MEXaHHNYCCKas pa60Ta,
MCXaHHN4YCCKasA MOIIHOCTL, IPpHU OIHWCAHHUU IIPABUIIBHO TPAKTOBATbH
(I)PI3I/I‘IGCKHI>'I CMBICJI HCIIOJIb3YEMBIX BCIIMYHUH, HUX 0003HAaUCHHUS U
CAMHUIIBI, HaxXoauThb (I)OpMy.]'IBI, CBA3bIBAIOIIHC JAaHHYIO

(I)I/I3I/I‘-IGCKYIO BCIIMYHHY C APpYTUMH BCIIMUNHAMHA




10.5

OnwuchIiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEILIOBBIC
SIBIICHUS, MCMOJb3ys (U3MYSCKUE BEJIMYMHBI: JaBJICHUE Tasa,
TEMIIEpaTypa, CpPEOHsS KHHETHYECKas SHEPrus XaoTHYECKOIro
JBMOKCHUS MOJICKYJI, CPEIHEKBAJApaTHUYHAS CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS JHEprus, pabora rasa,
KOA((DUIMEHT TMOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATEINS; TPH
ONMHMCAaHUM  MPABUJIBHO  TPAKTOBATh  (U3UYCCKUH  CMBICI
HCIOJB3YEMbIX BEIIMYUH, UX 0003HAYCHHS W €IUHUIIBI, HAXOJAUTh
(GOopMyJIBI, CBA3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIHYUHY C

JPYTUMH BEIMYMHAM

10.6

OnuceiBaTh HM3y4eHHBIE D3JIEKTPUUECKHE CBOWCTBA BEILIECTBA U
JNIEKTpUYECKHe sBJIEHUS (TPOLECCHI), HCIOJB3YS (U3NYECKUE
BEJIMUYMHBI:  DJIEKTPUUYECKUH  3aps],  DJEKTPUYECKOE  TOJIe,
HanpspKEHHOCTh  TMOJIS, MOTEHIMA, Pa3HOCTh MOTEHLHUAOB; MpPH
ONMHMCAHWU  MPaBWIBHO  TPAaKTOBaTh  (U3MYECKUN  CMBICI
WCIOJIb3YeMbIX BEJMYMH, UX 0003HAUYEHUS U €IUHMIIBI; YKa3bIBaTh
(GbopMyIbl, CBS3bIBAIOIIME JaHHYIO (U3WYECKYH0 BEJIMYUHY C

APpYruMHu BEJIMUYMHaAMU

10.7

aHAJIM3UPOBATh (PU3MUECKHUE MPOLECChl U SIBICHUS, HCIHOJIB3Ys
(u3nueckre 3aKOHbI ¥ MPUHIIUIBI: 3aKOH BCEMUPHOTO TATOTEHUS, |,
II m III 3akonbl HbrOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPrUM, 3aKOH COXPAaHEHHUs HMIIYJIbCa, MPUHIUIT CYHNEPIIO3ULINU
CWJI, TPHUHILMUII DPABHOMpPABUS HMHEPLHUAIBHBIX CHCTEM OTCU&Ta;
MOJIEKYJIIPHO-KUHETHYECKYI0 ~ TEOPHIO  CTPOEHHUS  BEIIECTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CPEIHEN KHHETUUYECKON SHEPTHH TEIJIOBOTO
JBUKEHHSI MOJIEKYNI C aOCOJIOTHOM TemmepaTypoi, MepBblii 3aKOH
TEPMOJUHAMHKHU; 3aKOH COXpPAaHEHUS DSIEKTPUUYECKOro 3apsna,
3akoH KynoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXKEHHE W YCJIOBUSA (TPaHUIBL,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHEIC MMPUHIUIIBL JeNCTBUA MalllvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jindatb YCIOBUA HX 0e30macHoOro

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BrinoaHaTh OKCIICPUMCHTBI IO  HCCICAOBAHUIO (I)I/ISI/I‘IGCKI/IX
SIBICHUN U nmponeccoB € HCIOJIL30BAHUCM TIPAMBIX U KOCBCHHBIX

U3MEpeHui; mpu 3ToM (OpMYIUpoBaTh mpolneMy (3amgauyy) H




TUMOTEe3y y4eOHOTo OSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOT O o0opynoBaHus, IIPOBOJIUTH OIIBIT u

(hopMyITupOBaTh BHIBOIBI

10.10

OcymecTBiATh TpPsSMbIE UM KOCBEHHBIE HM3MEPEHHUs (U3UIECKUX
BEJIMYMH; IIPU 3TOM BBIOMPATH ONTUMAJIbHBIN CIOCOO U3MEPEHUS U
UCIIOJIb30BAaTh  M3BECTHBIE METOJAbl OLIEHKM  IOTPELIHOCTEMN

U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMM BEIUYMHAMU C
WCTIOJIb30BAHUEM TPSIMBIX M3MEPEHHM; MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yIbTaThl TMOJYYEHHOW 3aBUCHMOCTH
(bU3UYEeCKUX BEJIIMUMH B BHUJIE TAOMUIl U TpadUKOB, JI€1aTh BHIBOJIBI

10 pe3yJibTaTaM UCCIIEJOBaHUS

10.12

CobOmomaTh mpaBwia 0e30IacHOr0 TpyAda MpU TMPOBEAECHUU
HCCIIEIOBAaHUN B paMKax y4eOHOro »SKCIEepUMEHTa, YydeOHO-
HCCIIeIOBATENLCKON " MIPOEKTHOM JeSITeTbHOCTH c
WCTIONIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M J1a0OpaTOPHOTO

000pyI0BaHUS

10.13

Pemate pacu€rHbple 3amaum  C  SBHO 3aaHHOW (DU3WUECKOM
MOJEIbI0, UCHOJB3YS (PM3MUYECKUE 3aKOHBI U MPUHIIMUIIBI; HA OCHOBE
aHajM3a YCJIIOBHS 3aJadyd  BBIOMpATh (PU3UUYECKYIO MOJEIb,
BBIJICTATE (PU3UUYECKUE BETUYMHBI U (OPMYIIBI, HEOOXOIUMBIE TSI
e pelleHus, MPOBOIUTH pacu€Thl M OILICHHWBATh PeaIbHOCTh

IMOJIY4YCHHOI'O 3HAUCHUA (bHBH‘ICCKOfI BCJIIMYNHBI

10.14

Pemarp  kadecTBEHHblE  3a/laud:  BBICTPAWBaTh  JIOTMUECKU
HENPOTUBOPEUYMBYIO IEMOYKY pACCYXJCHHM C OMoOpod Ha

N3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH 1 (1)I/ISI/I‘IGCKI/IC SIBJICHHA

10.15

Hcnonn3oBarh npu pPCIICHUU y‘Ie6HBIX 3ala4d COBPCMCHHBIC
I/IH(bOpMaI_[I/IOHHHC TCXHOJIOTUMN IJId TIOHUCKA, CTPYKTYpPUPOBAHUA,
HHTCPIIPCTAIUN U IIPCACTABIICHUA yqe6H0171 n HaquO'HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, HOHy‘IGHHOﬁ nu3 Ppa3IMYHbIX HCTOYHHKOB,

KPUTHYCCKH aHAJIM3UPOBATH IMOJTYIaCMYTO I/IH(l)OpMaI_II/IIO

10.16

ITpuBoAMTH MpUMEpPHI BKJIA/1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, 0OBSICHEHNE MPOLIECCOB OKPYKAIOIIET0

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnons30BaTh TCOPCTUUCCKHUEC 3HAHUS 10 (I)I/I3I/IKG B IIOBCEIHEBHOM

KHU3HHU OJIA oOecneueHrss 0E30MaCHOCTHU npu 06pal_l_leHI/II/I C




npubopaMl M TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPaHEHHS
3I0pOBbS U COOJIOJCHUS HOPM 3KOJIOTHYECKOTO IIOBEJCHUS B

OKpYKalollel cpene

10.18

PabGoTarh B Tpymme ¢ BBIMOJHECHUEM pPa3IUYHBIX COIHAIBHBIX
poJieit, TuIaHupOBaTh pabOTy I'PYIIIHI, PALIMOHATIBHO PACIPEaCIIsITh
00s13aHHOCTH W TUIAHUPOBATh JACSATEIHHOCTh B HECTaHJIAPTHBIX
CUTyaluaX, aJIcKBaTHO OLICHMBATH BKJIAJ[ KAXKJIOTO U3 YYACTHUKOB

IPYIIBI B peHIEHUE paccMaTpuBaeMoOn MpoOIeMbl

11 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpUMEpPax pojib U MeCTOo (U3UKU B
(hopMHpOBaHUM COBPEMEHHON HAyYHOW KapTUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHM M  TEXHOJOTHM, B MPaKTUYECKOU
NEeSITeIbHOCTH  JIIOJIe, LEeIOCTHOCTh M EIUHCTBO (U3NYECKOM

KapTUHBI MUpa

11.2

YuuThIBaTh TPAHWIBI TMPUMEHEHHS HW3YYCHHBIX (U3HUYECKUX
MOJICJICH: TOYEUYHBIM JJICKTPUYCCKUN 3apsj, SACpHas MOJENb
aTomMa, HYKJIOHHas MOJENIb AaTOMHOTO sjApa TMpu PEHICHUR

(bPISI/I‘IeCKI/IX 3aJa4

11.3

Pacnio3naBare ¢usnueckue sBIeHUs (MIPOIECCHI) U OOBICHATH HUX
Ha OCHOBE 3aKOHOB JJICKTPOJMHAMUKHA W KBAaHTOBOW (DU3HKH:
AJIEKTPUYECKasi MMPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHUTHOE  JICWCTBUSL  TOKA,  B3aMMOJICHCTBHE  MAarHHTOB,
AJIEKTPOMArHUTHAasE WMHIYKIMS, JCHCTBUE MAarHUTHOTO IIOJIA Ha
NPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsill, dJICKTPOMArHUTHBIC
KOJICOAHUsT M BOJIHBI, MPSIMOJIMHEHHOE paCIpOCTPAaHCHHE CBETa,
OTpaXE€HHWE, TMpeJoMJICHHEe, WHTeppepeHnus, audpakius u
HoJIApU3aIusl CBETa, JHUCIEepCUsi CBeTa, (POTOINEeKTpUUYecKuit
abdextr (poroaddext), cBeroBoe naBIEHUE, BO3HUKHOBEHHE
JUHEHYaToro CHeKTpa aToMa BOJOpPOJA, €CTEeCTBEHHAs W

HUCKYCCTBCHHAA paJlUOAKTUBHOCTDb

114

OnuceIBaTh HU3YUYCHHBIC CBOIMCTBa BeIIIECTBA (BJ'IGKTpI/I‘-IeCKI/Ie,




MarHuTHBIE,  ONTHUYECKUE,  JJEKTPUYECKYI0  IMPOBOJUMOCTH
pa3IUYHBIX Cpel) W DIEKTPOMArHUTHBIC SIBJIIEHUSA (TPOLECCHI),
UCTONIBb3YS (PU3MYECKHE BEIMYMHBI: AJICKTPUUYCCKHUI 3apsij, cuiia
TOKa, AIIEKTPUUYECKOE HanpsDKeHNUE, AIIEKTPUYECKOE
CONPOTHUBIIEHUE, pa3HOCTh TnoreHnuanoB, JJIC, pabota TOKAa,
WMHAYKIMS MarHUTHOTO ToJNs, cuia Awmmepa, cuia JlopeHna,
WHIYKTUBHOCTh KaTYIIKH, SHEPTHS AICKTPUICCKOTO ¥ MarHUTHOTO
MOJIEH, MEepHOJl U YacToTa KojeOaHuM B KOJeOaTeJbHOM KOHTYpE,
3apsi/i M CHJIa TOKa B TIPOIIECCE TAPMOHMUECKUX AIEKTPOMArHUTHBIX
KoJiebaHu#, POKYCHOE pacCTOSIHUE M ONTHYECKAsl CUJIa JIMH3BI; TIPH
OTMHMCAHUM  TPABWIBHO  TPAaKTOBAaTh  (DU3WUECKUH  CMBICI
WCIOJIb3YEMBIX BEITUYHH, UX 0003HAYCHUS U CIUHMIIBI; YKA3bIBATh
(GopMyITbI, CBSI3BIBAIOIIME JaHHYI (U3WYECKYI0 BEIHYUHY C

APpYruMHu BEJIMUMHaAMU

115

OnuceiBaTh M3yYECHHBIE KBAHTOBBIC SBJICHHS H  IPOIIECCHI,
WCTIONB3Ys (U3UUYECKUE BEIWUMHBI: CKOPOCTh DJIEKTPOMArHUTHBIX
BOJIH, JITMHA BOJIHBI M YaCTOTa CBETA, DHEPTUS M UMITYJILC (GOTOHA,
MepuoJl ToJlypacmnaaa, SHEprus CBs3W aTOMHBIX sfep; MpHU
OMHMCAaHUM  MPABWJIBHO  TPaKTOBaTh  (PU3MYECKUA  CMBICH
HCIOJIb3YEMbIX BEJIUYMH, UX 0003HAUYECHUS U €IUHULIbI; YKa3bIBATh
(dbopMynbl, CBA3BIBAIOLIME JAHHYIO (DU3MYECKYIO BEIHMYHMHY C
JPYTUMH  BEJIMYMHAMH, BBIYUCIATH 3HaueHUe (pusmdeckoi

BCIIMYHHBI

11.6

AHanu3upoBath (PU3NYECKHE MPOLECChl U SBICHUS, HCHOJB3YS
¢usznueckue 3aKOHbl M NPUHOMIBL: 3aKkoH OMa, 3aKOHBI
MOCIIEZIOBATEIBHOIO U MapajuIeIbHOTO COEIWHEHUS! IPOBOJIHUKOB,
3akoH JDxoyns — JleHma, 3aKOH AJIEKTPOMArHUTHOW WHIYKIIWU,
3aKOH  NPSIMOJIMHEWHOTO  PAaclpOCTpaHEHHs] CBETa, 3aKOHBI
OTpaXCHHsI CBETa, 3aKOHBbl IMPEJIOMIICHUS CBETa, YypaBHEHUE
DiiHmTeiHa s GoTosddexra, 3aK0H COXpaHEHUS YJHEPTUH, 3aKOH
COXpaHEHHUs HUMIIYJIbCa, 3aKOH COXPaHEHHUS JIIEKTPUUYECKOTO
3apsiia, 3aKOH COXpPAaHEHHUsl MacCOBOr0 uucia, MocTyiatel bopa,
3aKOH PaJIMOAKTUBHOIO paclaja; Mpu 3TOM pa3inyaTh CIOBECHYIO
(hOpMYITUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe BBIPAKEHUE W

ycloBus (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIHWW MAr"uTHOI'O IIOJIA

MIpOBOAHHKA C TOKOM, CHUJIbL AMHCpa " CUJIBI HopeHua




11.8

CrpouTh ¥ oONKCHIBaTH H300paXEHUE, CO3aBAEMOE IUIOCKUM

3€pKajJoM, TOHKOW JINH301

11.9

BBIMONHATE  AKCHEPUMEHTHI IO  HMCCIEJOBAHUIO  (PU3UIECKUX
SBIICHUH M TMPOIECCOB C HCIIOJIL30BAaHUEM MPSIMBIX M KOCBEHHBIX
U3MepeHuil; mpu 3ToM (opMyaupoBarh MpoOieMmy (3amaudy) u
TUMOTEe3y y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
HPEeII0KEHHOTO o0opynoBaHus, IPOBOJIUTH ONBIT |

(hopmMyIUpOBaTh BBIBOIBI

11.10

OcymiecTBiATh MpsIMbIE U KOCBEHHbIE H3MEPEHUs (U3HUECKUX
BEJIMYMH; [IPH 3TOM BbIOMpATh ONTUMAJIbHBIM CIOCOO M3MEpPEHUs U
HCIIONb30BATh  M3BECTHBIE METOJbl OLICHKH IOrPEIIHOCTEN

A3MEpEeHU N

11.11

Uccnenosarts 3aBUCUMOCTU (bU3UIECKUX BEJIINYNH C
WCTIOJIb30BAHUEM TIPSIMBIX W3MEPEHHM; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh PE3yJIbTaThl TOJYYEHHOW 3aBUCHUMOCTH
(bM3UYECKUX BEIIMUMH B BHJIE TAOIUIl U TpadUKOB, JI€1aTh BHIBOJIBI

110 pE3yabTaTaM HCCICI0OBAHHUA

11.12

Cobnrogate mpaBuia 0O€30MacHOTO TpyJda TMPU TPOBEIACHUU
HCCIICIOBAaHUM B paMKax Y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-
HCCIEI0BATEIbCKON U MPOEKTHOMN NESITENbHOCTH C
HCTIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPONCTB MU J1aOOpaTOpPHOTO

000pyIOBaHMS

11.13

Pemate pacu€rHple 3amauuM  C  SIBHO 3aJaHHOW (DU3UYECKOM
MOJIEJIbIO, UCIIOJIB3Ys (PU3HUECKHE 3aKOHBI M IPUHITUIIBI; HA OCHOBE
aHajM3a YCJIIOBHMS 3aJladyd  BBIOMpATh (PU3WYECKYID MOJECIb,
BBIICTIATH (DU3HUECKHUE BEIIMYUHBI U (POPMYIbI, HEOOXOIUMBIE IS
e€ peleHus, NPOBOIUTh pacu€Thl W OICHUBATh PEaTbHOCTh

IMOJIY4CHHOI'O 3HAUCHUA (1)H3H‘l€CKOﬁ BCINYHHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAHUBATb JIOTUYCCKH
HCIIPOTHUBOPCUUBYHO  LCIIOYKY paccy;xz[eHHﬁ C OHOpOﬁ Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/IBI/ILIGCKI/IC SABJICHUA

11.15

Hcnonb3oBaTh MpH pelIeHHMM Y4YeOHBIX 3aJad COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUU MJIS TOUCKA, CTPYKTYpUpPOBAHUS,
UHTEpIpeTallvi U NpeACTaBiIeHNs Yy4eOHOW U HAayYHO-TOMYJISIPHOM
UHpOpMaLlUK,  TOJNYYEHHOH W3  pa3jIM4yHBIX  HUCTOYHHKOB;

KPUTHYCCKU aHAIIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO




11.16

OOBSICHATH MPUHLUIIBI JEHCTBUS MAIlIWH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3nyaTh YCIOBUSA MX O€30IaCHOIO UCIOJb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBouTE NpUMeEpPHI BKJIa/1a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B  pa3BUTHE HAyKH, B OOBSCHEHHE IIPOIIECCOB

OKPYXKalOILEro MUPa, B PA3BUTUE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 10 (PH3HKE B TIOBCEIHEBHOM
KU3HU i1 oOecriedeHus: Oe30MacHOCTH TIpU  OOpalieHuu ¢
npubopaMu M TEXHUYECKUMM YCTPONCTBAMH, IJIsl COXpaHEHHUS
3I0POBBSI U COOJIOACHUS HOPM DKOJOTHYECKOTO TIOBEICHUS B

OKpYKalollen cpene

11.19

PaGorath B rpyIe ¢ BBIIOJIHEHUEM Pa3IMYHbIX COLIMATIbHBIX POJIEH,
IUIaHUPOBaTh ~ paboTy TPYIIbL, PAlUOHAIBHO  pacHpeAcssTh
00513aHHOCTM ¥ IUIAHUPOBATh JIESITEIHHOCTh B HECTaHIAPTHBIX
CUTYyallUsAX, aJeKBAaTHO OLIEHMWBATH BKJIAJ KaKJIOTO W3 yYaCTHUKOB

IPYIIIBI B pEellIEHHE paccMaTpruBaeMoil MpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaena

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

1.1

®uszuka — Hayka o mnpupoje. Hayunsle
METO/Ibl TO3HAHMSI OKPYXAIOLIero MHpa.
Ponb skcnepuMmeHTa M TEOpHM B IpolEcce
MO3HAHUS  NPHUPOJABI.  DKCIIEPUMEHT B

¢dusnke

1.2

MopenmupoBanue (PU3NYECKUX SBICHUU U
MPOIECCOB. Hayunsie THUTIOTE3BI.
du3nyeckue 3aKoHbl U TeopuH. ['paHULBI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Pons u  mecto
bu3ukn B (QOpMUPOBAHMU COBPEMEHHOM
HAay4HOM KapTHUHBI MHUpA, B MPAKTUYECKOM

NESITENLHOCTH JTIOAEH

MEXAHHUKA

##HPari#KUHEMATHUKA

211

MexaHndyeckoe JBHKCHUC.
OTHOCHUTENBLHOCTD MECXaHHYCCKOI'O

neuxeHus. Cucrema otcuéra. Tpaektopust

2.1

2.1.2

[Tepememienue, CKOPOCTh (cpenusist
CKOpPOCTb, = MTHOBEHHas  CKOpPOCTb) H
YCKOPEHHE  MaTepUallbHOM  TOYKH, HX
MPOEKIMM HAa OCH CHCTEMBbl KOOPJMHAT.
CrnoxeHue TEepeMEIIeHUI U CIOXEHUE

CKOpOCTEH

2.1.3

PaBHomepHOE u PaBHOYCKOPEHHOE

npsMoJInHEeiHOe — aBwkeHue.  ['paduxu




3aBHCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHS, IYTM U  [EpPEMEIICHUs

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU

214

CBoOosiHOE najieHue. Y CKOpeHue

CBOOOTHOTO MaACHUSA

2.15

Kpusosmmueiinoe newkeHue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOﬁ TOYKHN 110
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JTUHEHHAA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOHCTBA:  CIUJIOMETD,
JIBUJKCHHE CHApAJIOB, LIETTHBIE U PEMEHHBIE

nepeaavn

2.1.7

[IpakTnueckue paboTHI. Nsmepenune
MTHOBEHHON  ckopoctH. MccnenoBanue
COOTHOILIEHUS MEeXy MyTSIMH,
MPONJCHHBIMU TEJIOM 32 MOCIIeIOBATENbHbIE
paBHblE  MPOMEXYTKH  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JBI)KEHHU C HauyalbHOMN
CKOpOCTbIO, paBHOW Hymo. M3ydeHue
JIBUKEHUS IIapUKa B BS3KOH IKHJIKOCTH.
W3ydyenue nBUXKEHHS Tena, OpOIIEHHOIrO

TOPHU30HTAJIBHO

2.2

###Parf## IMHAMUKA

221

[Ipunuun  otHOocutenbHOCTH  [ammies.
IlepBriit 3akoH HprotoHa. MHepruanbHbie

CUCTEMBI OTCUETa

2.2.2

Macca Tena. Cuna. ITpuHIMI

CYNEPIO3ULNH CUT

2.2.3

Bropoi 3akon HeroToHa /14 MaTepuaibHOU
TOYKA B HHEPLUAIBHOW CHUCTEME OTCYETA
(MUCO). Tperuit 3akoH HproToHa mns

MaTCpHaAJIbHBIX TOUCK




224

3akoH BceMupHoro Tiarotenus. Cuna
TsbKkecT. IlepBasg KocmHMuyecKass CKOpOCTb.

Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHUs
CKOJIbXEHHST W CHJIa TPEHUS  MOKOSL.
Koadduument TPEHUS. Cuna
COTIPOTHBIJICHUSI TIPU JIBWKCHUW Tela B

KHUAKOCTHU UJIN I'a3€

2.2.7

HOCTyrIaTeJ'II)HOG n BpamaTCJIbHOC

JBIKEHHE a0COJIFOTHO TBEPIOTO Tesa

2.2.8

MomenT CHJIBI OTHOCHTEJILHO ocH
BpAILICHHUS. IIneuo CHJIBI. VYcnoBus

paBHOBecus TBEpAoro tena B UCO

2.2.9

TexHuyeckue yCTpONCTBA: MMOIUIUITHUKH,

JABMKXCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue paboTHI. Nzyuenune
IBUKEHUST ~ Opycka 1O HAKJIOHHOM
IUIOCKOCTH TOJ JACWCTBHEM HECKOJIbKHX
cuin. HccrnenoBanue 3aBHUCHUMOCTH — CHII
YIPYroCTH, BO3HUKAOIINX B
neopMupyeMoil MpYyXKHHE U PE3UHOBOM
oOpasrie, OT BEJIMYHMHBI UX JehopMaluu.
Uccnenosanue YCIIOBUU paBHOBECHUS

TBépI[Ol"O TCJa, UMCIOLICTO OCh BPAlllCHUA

2.3

###HParf###3AKOHDBI COXPAHEHN B MEXAHUKE

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

23.1 MaTepUuajIbHBIX TOYeK. VMITyabC CHUIIBI U
U3MEHEHHE UMITyJIbCca Tena
932 3akoH coxpaHeHus wummyiasca B HCO.
o PeakTuBHOE JBIKEHHE
2.3.3 Pabora cubl
2.34 MOoUIHOCTE CUIIBI




2.35

Kunerndeckass 3Heprus  MarepUalbHOU

TOYKHU. TeopeMa 0 KHHETUYECKON SHEPrUun

2.3.6

[lTorenunaneHas sHeprus. IloreHnmanpHas
DHEPIrHUs YIpyro nedopmMupoBaHHON
npyxunbl. lloTeHnmanbHass sSHeprus Tteina

BOJIM3U MMOBEPXHOCTU 3EMITH

2.3.7

IloreHumanbHble W HENOTEHUHUAIBHBIC
cuibl. CBs3b pabOTHl HEMOTEHIIMATHHBIX
CHJI C U3BMEHEHHEM MEXAHUYECKOW AIHEPTUH
CUCTEMBI TeJl. 3akoH COXpaHEHUS

MEXaHUYECKOM SHEPruun

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHnueckne ycTpouCcTBa: IBUKEHHUE PAKET,

BOJIOMET, KOTEp, NPYKUHHBIN TUCTOJIET

2.3.10

[IpakTnueckue pabotel. M3ydeHue cBszU
CKOPOCTEH Teln MpU HEYNPyroM yzaape.
HccnenoBanue cBA3M pabOThl CHJBI  C

H3MEHEHMEM MEXaHHYSCKOM SHEPruu TCja

3 MOJIEKVJIAPHAS ®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM
OcHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KMHETUYECKON  TEOpHUH. bpoyHoBckoe
3.1.1 JIBIDKCHHE. Hudbdyzus. Xapakrtep
IBUKEHUS ¥ B3aUMOJEWUCTBHUS  YACTHII
BelIECTBa
Mopenu cTpoeHHs Ta30B, XKUAKOCTEH W
3.1 3.1.2 TBEPIABIX TEI W OOBSICHEHUE CBOMCTB
BEIIIECTBA HA OCHOBE ATHX MOjIeJei
Macca ™onekyn. KonudecTBo BemiecTBa.
313 [TocTosinHass ABoraipo
314 TemmoBoe paBHOBecue. Temmeparypa u e€
u3mepenue. lllkana temnepatyp Llenscus
3.1.5 Mopens wuaeanbHoro raza. (OCHOBHOE




YpPaBHEHUE  MOJIEKYJIIPHO-KUHETUYECKON

TCOpUHN NACAILHOTO Ira3a

3.1.6

AOcomroTHasi  TemrepaTypa Kak — Mepa
CpeIHEW KMHETUYECKOM 3HEPrUM TEILUIOBOTO
JBW>KeHUs yacTtull ra3a. [llkamna temnepartyp

KenbpBuna

3.1.7

VpaBnenue Knaneiipona — Menpaeneesa.

3akoH JlanmpTOHA

3.18

l'azoBele  3akonbl.  M3ompomeccsl B
U/ICaIbHOM rase c MOCTOSIHHBIM
KOJIMYECTBOM BELIECTBA! n30TepMa,

n30Xxopa, nzodapa

3.1.9

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapomeTp

3.1.10

[IpakTnueckue pabotel. M3mepenune macchl
BO3/yXa B KJIACCHOM KOMHATe.
Hccnenosanue 3aBUCHUMOCTH MEXIy
napaMeTpamMu  COCTOSIHUSL  Pa3peKEHHOTO

rasa

3.2

OCHOBbI TEPMOIMHAMUMKNU

3.2.1

Tepmoaunamuueckasi cucrema. BHyrpeHHss
SHEpPrusi TEPMOJMHAMMYECKON CHCTEMbI H

CIIOCOOBI €€ U3MEHEHHMS

3.2.2

Kommuectso TCIIJIIOTHI n pa60Ta.
BHYTpeHHﬂH QHCPIuAa OJHOATOMHOI'O

nacajJlbHOIO Ira3a

3.2.3

Buapl Tenmonepenauu: TEMIONPOBOIHOCTb,
KOHBEKUUs, Hu3aydyeHue. TernoéMKocTh
Tena. YJelbHas TEIMIOEMKOCTh BeEIleCTBa.
Pacuér KOJINYECTBA TETJIOTHI pu

TCILIoIepeaadc

3.24

[IepBrIit 3aKOH TEPMOAUHAMUKHU.

HpI/IMCHCHI/Ie IepBOTO 3aKOHa




TCPMOJUHAMHUKNU K nu3oImponeccam.

I'paduueckas uaTEprIpeTanus paboThI raza

TeroBble MammHbl. [IpUHIUITBL AEHCTBUS

TETUTOBBIX MaIlyH. [IpeobpazoBanus
SHEPrUuu B TEIUIOBBIX MalIHax.
3.25
Kosdduument moneznoro aeicTBus (nanee
— KII[I) remmoBoit mamunel. [Hukn Kapuo u
ero KIIQ
Bropoit 3aKOH TEPMOJUHAMUKH.
326 HeobOpatumocts mporieccoB B HpUpOIE.
o TeruioBble  ABUTAaTeNd.  DKOJIOTHYECKHE
poOJIEMBI TETIIIOIHEPTeTUKU
TexHuueckue  yCTpOWCTBAa:  JBUTaTellb
3.2.7 BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOIUJIbHUK, KOHIULIMOHED
328 [IpakTnueckue paboTHI. N3mepenne

YACIBHON TEIUIOEMKOCTH

3.3

##HParf### Al PEIATHBIE COCTOSHMA BEIECBA. ®A30BBIE

I[TEPEXO/bI

3.3.1

[TapooOpazoBanue u KOHJICHCAllHSL.
Ucnapenne u xuneHuwe. YenbHas TEoTa
napooOpazoBaHusl. 3aBUCHUMOCTH

TEMIICPATYPhI KUIICHUA OT JaBJICHUSA

3.3.2

AOCOIIOTHAS M OTHOCHTEIbHAS BJIAXKHOCTH

Bo3ayxa. HacklenHnslii map

3.3.3

Teépnoe Temo. Kpucramnuueckue U
amopdubie Tema. AHH30TPOIHUS CBOWCTB
KpHUCTAJUIOB. Kunkue KpUCTAJUIBL.

COBpCMeHHLIC MaTepuaibl

3.34

IInaBaenue u KpucTtajuii3alus. YnenpHas

TCIJIOTA ITJIaBJICHU . CY6J'II/IMaI_[I/I$I

3.35

YPaBHeHI/Ie TEILIOBOIrO OallaHca

3.3.6

TexHudyeckne ycTpoiicTBa: TUTPOMETpP U




ICUXPOMCTP, KaJIOpUMCTp, TCXHOJIOTHH
oJrydeHud COBPCMCHHBIX MAaTCpHUAJIOB, B
TOM HUCJIC HaHOMAaTCpUajoB, n

HaHOTCXHOJIOTHH

3.3.7

[IpakTrueckue paboTHI. Nsmepenue

BJIAJKHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA

4.1

##HPar## O JIEKTPOCTATUKA

411

OnekTpuzanysi Tel. OJEKTPUYECKUM 3apsl.

I[Ba BU A DJICKTPUYICCKHUX 3apsa10B

41.2

[IpoBogHUKH, JUDIIEKTPUKU u

MOJTYTIPOBOTHUKU

413

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

414

BzaumonerictBue 3apsinoB. 3akoH Kymnona

4.1.5

Onekrpruueckoe mnone. Hanpspk€HHOCTH
UIEKTPUUECKOTO HOJIs. [TpuHnmn
cynepno3uiu. JluHMM  HaNpsHKEHHOCTH

OJICKTPHUYCCKOT'O II0JIA

4.1.6

PaGoTa cmi 3JEKTPOCTATHYECKOTO IOJIS.

IMoTennuain. Pa3HoCTh IOTEHIINATIOB

4.1.7

HpOBO,Z[HI/IKI/I U OUBJICKTPUKHU B IMTOCTOAHHOM
OJICKTPUYECKOM  IIOJIE. Z[I/Ia.]'ICKTpI/ILIeCKaﬂ

IIPOHUIIACMOCThb

4.1.8

DIIEKTPOEMKOCTb. Konpencarop.
DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9Hepr1/1>1 3apPsSKCHHOI'O KOHJACHCATOpa

4.1.9

TexHudeckue yCTpOMCTBa: AIIEKTPOCKOTI,
ANIEKTPOMETP, DIEKTPOCTATUYECKAs 3aIHTa,
3a3eMJICHUE ANEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

IIpakTrueckue paboTHI. N3mepenne

3J'ICKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHPart#H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B




PA3JIMYHBIX CPEJAX

VYcnoBust  CyllecTBOBaHUS  HOCTOSHHOTO
42.1 AIEKTPUYECKOr0 TOKa. VICTOYHMKM TOKA.

Cuia Toka. [TocTOSIHHBII TOK

4.2.2 Hanpspkenue. 3akon Oma ai1s yyacTka Lenu

423 DNEKTPUUECKOE CONPOTUBIICHHUE. Y AEIbHOE
CONPOTHBIICHUE BEIIECTBA

424 HOCHGI{OB&TGHBHOG, mapaJijiCJIbHOC,
CMCHIAHHOEC COCAMHCHUC IMTPOBOAHHUKOB

425 PabGora nsnmexkTpuueckoro Toka.  3aKoH
o Hxoyna — Jlenna

4.2.6 MONTHOCTH IEKTPUIECKOTO TOKA

anekTpoaBmwxkymas cuna (nanee — D/C) u
497 BHYTPCHHECC COIIPOTHUBJICHUEC HCTOYHHUKA
ToKa. 3akoH OMa Jj1s1 TIOJIHOM (3aMKHYTO)

3JIeKTpUUeCcKoH 1enu. KopoTkoe 3aMbIkaHue

DONeKTpOHHas  MPOBOJUMOCTh  TBEPABIX
128 METAJIJIOB. 3aBUCHUMOCTb  COMPOTHBIICHUS
METaJIJIOB oT TEeMIIEpaTypHl.

CBepXnpoBOIUMOCTb

DJIeKTpUYeCKuil TOK B Bakyyme. CBoOiiCTBa
4.2.9
AEKTPOHHBIX MYYKOB

[TomynpoBOAHUKH. CoOcTBeHHas u
pUMecHas POBOAUMOCTD
4.2.10 .
MOJIYIPOBOIHUKOB. CaoiicTBa p-n

nepexoja. [lomynpoBoHUKOBBIE TPUOOPHI

OJEeKTpUYeCKui TOK B DJIEKTPOJIUTAX.
4211 DNEKTPOIUTHIECKAS JMCCOLAIuS.

DneKTpoan3

DNEeKTPUYECKUN TOK B rasax.
CaMOCTOATENBHBIT U HECAaMOCTOSITENIbHBIN
4.2.12
paspsiz. Paznuunbie THUIIBI

CaMOCTOATCIBHOI'O paspdanaa. MonHus.




ITna3sma

4.2.13

TexHuueckue  yCTpOMCTBA:  amMIEpMETP,
BOJIBTMETP, pEOCTaT, HUCTOYHUKU TOKa,
3JIEKTPOHArpeBaTeIbHbIE puOOPHI,
AJIEKTPOOCBETUTENbHbIE puOOpHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIH
IMOJl, TEPMHUCTOPBI H  (HOTOPE3UCTOPHI,

HOHYHpOBOI[HI/IKOBI)II\/JI Auoa, raJJbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenune
CMEIIaHHOTO COEINHEHHSI PE3UCTOPOB.

N3mepenne OJIC uctouyHuka TOKa M €ro
BHYTpPEHHEro conpoTusieHus. Habmonenue

AIIEKTPOJIH3a

11 KJIACC

Kox
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1€MEHTHI COIeP:KAHUS

4

OJIEKTPOJJMHAMUKA

#HHPari#MAT HUTHOE ITOJIE. OJIEKTPOMATI'HUTHAS

WHTYKLIAS

43.1

ITocTrosHHBIC MAarHuThI.

BSaHMOﬂeﬁCTBHe IIOCTOAHHBIX MarHuTOB

4.3

4.3.2

MaruauTtHoe mosie. BekTop MarHuTHOM
uHAyKuu. llpuHnun  cynepnosuuuu.
Jlunun marauTHOM MHAayKuuu. Kaptuna
JUHUA MarHUTHOM MHAYKUHUHU  TOJIA

IIOCTOAHHBIX MAarHuTOB

4.3.3

MarsutHoe IoJie IMpOBOAHHKA C TOKOM.
KapTI/IHa JIMHUN TI0JIA JJIMHHOTO
npsaMoro mpoBOJHHKA W 3aMKHYTOTO
KOJIBLICBOI'O IPOBOAHHKA, KaTyIIKHU C

tokoM. OnbIT Opcreaa. Bzaumoelicteue




IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOAYNb U

HalpaBJieHUE

435

Cuna JlopeHua, e€ Moayinb W
HarpaBjeHue. JIBukeHue 3apspKeHHOU
YacTULIBI B  OJHOPOJAHOM MAarHUTHOM

noJie. Pabota cuiel Jlopenna

4.3.6

SIBIIeHNE ANEKTPOMATHUTHOW HHAYKIIUN

4.3.7

IToTok BekTOpa MarHUTHOW MHAYKIIMU

4.3.8

OJ1C WHYKITUH. 3akoH

JJEKTPOMArHuTHOM nHyKkumn Papanest

4.3.9

Buxpesoe snextpuueckoe mnone. I/1C
AHAYKIUU B MPOBOJHUKE, ABUKYLIEMCS
MOCTYNaTeIbHO B OJTHOPOJTHOM

MAar"amMTHOM IIOJI€

4.3.10

[TpaBuio Jlenna

43.11

NHIYyKTUBHOCTB. SIBnenune

camonHaykiuu. IJ1C caMonHIyKIUK

4.3.12

9HepFI/I$I MardiuTHOr0O IOJIA KaTYIOKHU C

TOKOM

4.3.13

:‘)J'IeKTpOMaI‘HI/ITHOG I10JIC

4.3.14

TexHuyeckue YCTpONCTBA: MOCTOSIHHbBIC
MarHuThbl, ANIEKTPOMArHUTBI,
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTApHBIX YaCTHIl, WHAYKIIMOHHAS

I1€4Yb

4.3.15

[Ipaktnueckue  pabotel.  M3ydyenwue
MAarHUTHOTO IIOJISl KAaTyIIKU C TOKOM.
HccnenoBanne AeMCTBUS IOCTOSHHOTO
MarHMTa Ha  paMKy C  TOKOM.
HccnenoBanue SIBJIEHUSI

QJICKTpOMar HUTHOH HWHAYKIIUHN

KOJIEBAHUMA 1 BOJIHBI




5.1

H#HPartH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

Konebarenbnas cucrema. CBoOogHbIE
kosebOanus. ['apMoHUYEecKue KoJeOaHus.
[Tepuon, wacrtora, amrummryna u (dasa

KoJe0anuit

5.1.2

[IpyxuHHBIN MasTHHK.

Maremarnaecknii MassTHUK

5.1.3

VYpaBHEHHE TaPMOHUYECKHX KOJIEOAHUM.
Kunemaruueckoe U JUHAMHYECKOE

OIIMCaHNE KOJIEOATETHHOTO ABUKECHUSA

5.1.4

[IpeBpamenue SHEPTUH pu
rapMOHMYECKUX  KojeOanusx. CBs3b
aMIUTATYTBI KoJIeOaHni HCXOIHOU
BEJIMYMHBI C aMIUTUTyJaMU KoJieOaHui

€€ CKOPOCTH M YCKOPEHUS

5.1.5

Konebarenbupiii  koHTYp. (CBOOOAHBIC
JJIEKTPOMArHUTHBIC KoJieOaHus B
UJICATLHOM  KOJICOATCIIBHOM — KOHTYpE.
AHAJIOTUST MEXIYy MEXaHHYCCKUMH |
3JIEKTPOMArHUTHBIMH KOJIEOAHHSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpaHCHUA OHEPIUun B

nacaJbHOM KoJIe0aTEIbHOM KOHTYpPC

5.1.7

BrinyxaeHHsbie MEXaHUYECKUE
KoJjicOanus. Pesonanc. Pe3onaHcHas
KpUBasl. BriHy)1€eHHbBIE

QJICKTPOMArHUuTHBIC KOJIe0aHMs.

5.1.8

[lepemennbiii  TOk. CHHyCOMIAJIBHBIN

HepeMeHHLIﬁ TOK.

5.1.9

MoiHOCTB IIEPEMEHHOTO TOKa.
AmmTyaHoe u JNEUCTBYIOIICE

3HAYCHHUEC CHUJIBI TOKA U HAIIPSIKCHUA




5.1.10

Tpaucdopmarop. [Ipoussoxactso,
nepegayda U notpediaeHue
IEKTPUYECKOU JHEPIHH.
DKOJIOTUYECKHE pUCKU npu
IIPOU3BOJICTBE 3JIEKTPUUYECKON SHEPruu.
Kynbrypa UCII0JIb30BAHUS

ANIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HU

5.1.11

TexHuyeckue ycrpoiicTBa: cericMorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUHA

QJICKTponepeaavd

5.1.12

[Ipaktuueckue pabotel. MccrnemoBanue
3aBUCHMOCTH repuo/ia MaJIbIX
KoJieOaHWil Tpy3a Ha HUTH OT JUIMHBI
HATH W Macchl rpysa. HMccrnenoBaHue
nepeMeHHoro TOKa B j1(S3007%0 n3
MOCJIEOBATEIHLHO COEIMHEHHBIX

KOHJICHCATOPA, KaTYIIKUA U PE3UCTOPa

5.2

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUSA
pactipoctpanenusi. Ilepuwoa. CkopocThb
pacrlpocTpaHeHuss ¢ JJIMHA  BOJIHBL.

HonepeqHHe " IIPOAO0JIbHBIC BOJIHBI

5.2.2

HHHPar#H# HNuTtepdepenius u

,I[I/I(i)paKI_II/Iﬂ MEXaHHUYECCKHUX BOJIH

5.2.3

3Byk. Ckopocts 3Byka. I'pomkocTb

3ByKa. BricoTa ToHa. TemOp 3Byka

5.2.4

ONEKTPOMAarHUTHBIE BOJHBL. Y CJIOBHS
U3IIy4eHUs] DJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHranus Bextopos E, B u

UB BHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

CBoiicTBa QJICKTPOMAIrHUTHBIX  BOJIH!:
OTpPAKCHUC, IIpEJIOMJICHHUC,

MOJIIpU3alIus, TpaKIms,




UHTEpEepeHIIHSL. Ckopoctb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[llkama  27€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHue IIEKTPOMAarHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMOBI pagMOCBA3U U TEIEBUICHUS.
Pannonoxanusi. DNEeKTPOMarHuTHOE

3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl
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Texnuueckue YCTPOMCTBA:
MY3bIKaJIbHBIC HUHCTPYMCHTEI,
YIBTPA3BYKOBasA JUArHOCTUKA B TEXHUKE
U MEIUMLUHE, pajgap, pPaavuoNpUEMHUK,
TeneBu3op, aHTeHHa, tenedon, CBU-

I1€4Yb

5.3

#H#HPar#H#OIITUKA

5.3.1

[IpsamonuHeiiHOE pacnpocTpaHEeHHUE

CBETa B OJIHOPOJIHOM cpene. JIyd cBera

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPaKEHUS
ceera. [loctpoeHne  m300pakeHWd B

ITOCKOM 3€pKaJic

5.3.3

[Ipenominenue cBera. 3aKOHbI TPEIOMIICHHS
CBeTa. AOCOJIIOTHBIH MoKa3aresb

IMPECIOMIICHUA

5.3.4

[Tomnoe BHYTPCHHCC OTPAKCHUC.
Hpe,[[eJ'IBHHﬁ yroua IIOJIHOTO

BHYTPCHHCTO OTPaKCHUA

5.3.5

Hucnepcust cera. CioXHBIA COCTaB

Oenoro ceeTta. Llger

5.3.6

Cobuparonue U pacceuBaroIlie JUH3BI.
Tonkas nuH3a. @OKYCHOE pacCTOsSHUE U
ONTHYeCKas CHJa TOHKOW  JIMH3BI.
[TocTpoenue n300pakeHHi B

co6npa10nmx U pacCCUBAOIIUX JIMH3aX.




@opmyJsia TOHKOW JIMH3BL. YBEJIUYCHHUE,

IaBaeMoe€ JIMH30U

5.3.7

[Ipeneinbr [IPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

Wntepdepennus  cera. KorepeHTHBIE
UCTOYHUKHA.  YCJIOBUS  HaOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBLIX UCTOYHUKOB

5.3.9

Hudpakumuss cBera. udpakuuoHHas
pemméTka. VYcnosue HaOIIOCHUS
[JIABHBIX MAaKCHMYMOB TIPH TIaJICHUU

MOHOXpPOMATHYCCKOT'O CBCTa Ha

TU(GPAKIMOHHYIO PEHIETKY

5.3.10

[Tonsipu3zanus cera

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIia,
doToanmnapar, MPOEKIMOHHBIN ammapar,
MUKpPOCKOII, ~ TEJECKOM, BOJIOKOHHAs
OonTHKa,  JU(pPAKIHOHHAS  pemeéTKa,

MOJIIPON A

5.3.12

[Ipaktuueckne paboTel. 3mepeHue
moxasarerst MIPEIOMJIICHUSI.
HccnenoBanue CBOMCTB M300paKeHUU B

nuH3ax. Habmronenue nucrepcuu cBeta

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

rpaHI/II_IBI IMPUMCHUMOCTHU KJIaCCUYeCKOM
MCXaHHKH. HOCTy.]'IaTH TCOPHUU
OTHOCHUTCJIBHOCTH: HMHBApPUAHTHOCTb
MOy CKOPOCTH CBE€Ta B BaAKYyYMC,

MMPUHIUIT OTHOCUTCIIBHOCTH OuHIITETHA

6.2

OTHOCHTEIBLHOCTD OJHOBPCMECHHOCTHU.
3aMeI[J'ICHI/IC BPpEMCHHU U COKpaIICHUC

JUINHBI




6.3

OHeprusi W UMIYAbC  CBOOOJIHOM

qaCTULIbI

6.4

CBsI3b Macchl C SHEPrUeH M MMITYJIbCOM
CBOOOJHON YaCTUIbl. OHEPrusi IMOKOs

CBOOOHOM YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU
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®otonbl. dopmyna Ilnanka cBs3M
sHepruu (OTOHA C€ €ro 4YacTOTOH.

DHeprus u UMIyibCc POTOHA

7.1.2

OTkphITHE u HCCIeq0BaHNe
dorordpdekra. OnbiTel A.I'. Croserosa.

3akoHbl poTorddexra

7.1.3

YpaBHeHue OUHIITEeHA JUISt
dotoapdexra. «KpacHas  rpaHuIa»

doTordpdekra

7.1.4

HaBnenue ceera. OnbiTel I1L.H. JIeGenena

7.15

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

Texnuueckue YCTpOICTBA:
dboToseMeHT, (OTOMATUMK, COJHEUHAS

Oatapesi, CBETOIUO

7.2

CT

POEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OnBITEI
Pezepdopna o uccriemoBanuio
cTpoeHus atoMa. [ImanerapHas Moaenb

aToMa

7.2.2

[locrynater  bopa.  Hznyuenne u
noryiomeHe (GoTOHOB MHpU Mepexoje
aToMa C OJHOIO0 YpOBHS DHEPrUU Ha
apyroi. Bunpel  cnektpoB.  Cnektp

ypOBHCI\/'I OHEPTHUU aTOMa BOOOpOJa

7.2.3

BomnHoBEIE cBoiicTBa 4yacTHIl. BOJHEI e

bpoins. KopnyckynsapHo-BoIHOBOM




nyanu3M. Jludpakiust SIeKTpOHOB Ha

KpHCTaJlIax

7.2.4

CnoHta"Hoe u BBIHYKJICHHOE
W3JIy4yeHUe. YCTPOWCTBO W IPUHLIMI

paboThl 1a3epa

7.2.5

Texnuueckue YCTPOMCTBA:
CHEKTPAJIbHBIM aHanu3 (CIEKTPOCKOII),

Ja3ep, KBaHTOBBIA KOMITBIOTED

7.2.6

[Ipaktnueckue pabdotel. Habmonenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapsl HaOMIOACHUS W PETUCTPAIUU

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PaTMOAKTUBHOCTH. OTMbBITHI
Pezepdopna mo ompeneneHuio cocraBa
panvoakTUBHOrO wu3iydeHus. CBolcTBa
anbda-, Oera-, ramma-u3TyqCHHUsL.
BnusiHue paauoakTUBHOCTH Ha KHUBBIE

OpraHU3MBI

7.3.3

OTKpbITHE NPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa [eiizenOepra —
NBanenko. 3apsia siapa. MaccoBoe 4ucio

sanapa. M3oTomnsl

7.3.4

Anbda-pacna. DNEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnan. ['amma-
U3JIydeHHE. 3aKOH  PaJUOAKTUBHOIO

paciaga

7.3.5

9Hepr1/1${ CBA3M HYKJIOHOB B sA1p€.

Snepubie cunbl. Jlegext Maccsl sapa

7.3.6

H,I[epHBIC pCaKknuu. HGHGHI/IC N CHHTC3

aaep

7.3.7

Snepubii  peaktop.  TepmosnepHblil

CHHTC3. HpO OlemMbl  H MEPCIICKTUBBI




SIIEPHONM  3HEPIrEeTUKHU. OKOJIOTMUYECKHe

aCIIEKTHI ICPHOU DHEPTETUKHU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
IIO3UTPOHA. @yH1TaMEHTaJIbHbIE

B3aUMOIEUCTBUSA

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3MMETP,
KaMmepa BuibCoHa, sAEpHBIM peakTop,

aToMHas 6omOa

7.3.10

[Ipaktnyeckue pabotsl. HccienoBanue
TPEKOB YaCTUIL (o TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3UKHU

8.1

Bun 3Bé3mnoro nebda. Co3Be3aus, spKue
3BE3IBI, IJIAHETBHI, 1504 BUJINMOE

JIBIKEHHE

8.2

ComnHeunasa cucrema. llmaHeTsl 3eMHOU
rpynnbl.  [ImaHeTel-TUTaHTBI W X
CITYTHHUKH, KapJIUKOBBIC IUIAHETHI.

Maunrsle Terra COTHEYHOU CUCTEMEI

8.3

Comnne, d¢otochepa u armocdepa.

CoiHeuyHast aKTUBHOCTh

8.4

Nctounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKU:
Mmacca, CBETUMOCTb, PaJyc, TEMIepaTypa,
Hx B3aMOCBS3b. Jnarpamma
«CTIEKTPAJbHBIA KJIACC — CBETUMOCTHY.
3Bé31pl IUIABHOH ITOCIIENOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTEY IS

3BE3]1 TJIABHOM MTOCIEA0BATEIbHOCTH

8.6

Hi#HPar###BayTpeHHee CTpoeHUE 3BE3NL.
CoBpeMeHHbIe IpeJICTaBICHUS 0
HpOUCXOXJIeHuH U sBomoiu ConHIA U

3BE31. DTanbl )KU3HUA 3BE3T




8.7

Mneunsiii IIyte — Hama [anaktuka.
CnupanbHasg ~ cTpykrypa [anaktuku,
pacnpeneneHue 3BE3A, Tra3a M IbUIM.
[lonoxenne u pBwxenne ConHua B
lanmaktuke. Ilmockas wu chepuueckas

HOACUCTEMBI [ aJlTaKTUKU

8.8

Tunel ranaktuk. PaauorajakThku WU
KBazapbl. UYE€pHble HOBIPEI B sAIpax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenune BceeneHHOM.
3akoHn XaO0na. Pa3beranue ranaxTuk.
Bospact u pamuyc Bcenennou, Teopus
bompmioro B3peBa. Mognens «ropsiuen

Bcenennoit». PenukroBoe uznyuenue

8.10

MacmitabHast  cTpyktypa BceneHHoM.
MeraranakTuka. Hepeménnnie

poOJIEMbI ACTPOHOMHH




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

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkiinonepHoe obmectBo «M3maTenscTBo
«IIpocBemenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkiinonepHoe o6mectBo «M3aaTeancTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

» dusuka, 10 kimace/ Msikumes .., Byxosnes b.b., Corckuit H.H. nmox
penakmueit [lapbentreBoit H.A., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocemenue»

» ®usuka, 11 kimace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkinonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

3anaunuk PeimkeBud A. I1. COopHuk 3amad o gusuke ais 8-10 xmaccos
cpenneii mkonbl. — 12-e m3a. — M.: [Ipocsemienue, 2022

Jlykamuk B.N. COOpHUK MIKOIBHBIX OJIMMITMAAHBIX 3aJ1a4 M0 (PU3UKE: KH. JJIs
yaamuxcst 7 — 11 k1. obmeobpazoBarenbHbIX yupexaeanii / B.U. Jlykamuk,

E.B. BanoBa. — M.: IIpocsemnienue, 2007.



[TappentreBa H. A. "CoopHuk 3axau no ¢pusuke 10-11 kmacc", M.,
IIpocsemenne, 2025
Martanuna A. B., Mskumes I'. f. "Pa6oune nporpammel. @usuka 10-11

kiacc", M., [Ipoceemienue, 2018

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/

https://edu.skysmart.ru/

https://nsportal.ru/

https://infourok.ru/

https://multiurok.ru/
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